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Dissymmetry  of  emission  of  series  lines,  of  pressure  may  be  produced  in  an  electrodeless  dis- 
J,  Stark  (Nature,  1929, 124,  946). — Of  the  hydrogen  charge  tube  is  described.  By  means  of  this  it  has 
series  lines  3p2Ha:tl,  4p2Ilp±6,  5p2Hy:tl3  (2s—  been  shown  that,  during  the  after-glow  which  follows 
rap2),  4d3,/3H/3;j;4,  5^,/3Hy±10  (2 p2— rad2,/3),  the  electrodeless  discharge  in  oxygen  or  nitrogen  with 

4p4HsT2,  5'pi'Ey^zi  (2s— rap4),  6d5,/5H5±6  (2p2—  traces  of  another  gas,  a  flash  is  observed  when  the 
mds,fs),  and  6p6Hs:F2  (2s— rap6)  those  which  are  pressure  is  suddenly  increased.  The  flash  has  the 
displaced  by  an  electric  field  towards  the  red  or  violet  form  of  a  flat  disc  which  travels  onward  from  the 
are,  respectively,  more  intense  opposite  to  or  along  initial  point  of  compression,  and  seems  to  accompany 
the  direction  of  the  field.  Similar  regularities  were  a  pressure  pulse.  In  air  and  oxygen  the  flash  can 
observed  with  helium  lines.  A.  A.  Eldridge.  be  obtained,  during  the  time  of  the  after-glow  only, 

over  the  whole  range  of  pressures  for  which  the  after - 
Band  spectrum  of  helium.  W.  E.  Curtis  glow  is  visible.  The  after-glow  in  nitrogen  is  very 
(Trans.  Faraday  Soc.,  1929,  25,  694 — 707). — The  bright  at  first  and  diminishes  gradually,  having  a 
present  position  is  summarised.  A  strong  triplet  maximum  life  of  125  sec.,  according  to  Thomson, 
and  a  weaker  singlet  system  exist.  The  structure  The  flash  can  be  obtained  during  the  whole  time  the 
of  successive  bands  in  a  sequence  shows  a  progressive  after-glow  is  visible,  the  brilliancy  of  the  former  being, 
change  due  to  a  change  of  coupling,  the  transition  apparently,  in  direct  proportion  to  that  of  the  latter, 
giving  rise  to  anomalies  of  structure  and  intensity.  Following  the  flash  the  after-glow  is  still  visible,  and 
The  values  of  the  electronic  terms,  the  vibration  continues  to  die  out  gradually,  instead  of  disappear- 
frequencies,  and  the  rotation  term  differences  for  the  ing  completely  with  the  flash  as  in  oxygen.  It  seems 
first  and  last  members  of  each  sequence  are  tabu-  likely  that  a  real  flash  is  obtained,  and  not  merely  a 
lated. .  The  structure  of  a  number  of  bands  is  shown  compression  of  the  after-glow.  If  the  after-glow  is 
graphically  to  illustrate  the  effects  of  the  uncoupling  due  to  illumination  which  accompanies  recombination 
process,  and  the  second  differences  of  the  rotation  in  an  ionised  gas  the  flash  may  bo  explained  by  sup- 
terms  are  plotted.  The  correlation  between  elec-  posing  that,  on  compression,  the  ions  are  pushed 
tronic  terms  for  coupling  to  the  nuclear  and  to  the  closer  together,  facilitating  recombination.  No  flash 
rotation  axis,  respectively,  is  shown.  should  be  obtained,  therefore,  on  sudden  expansion 

N.  M.  Bligh.  of  the  excited  gas.  Preliminary  experiments  favour 

The  rotation  structure  of  the  bluish-green  this  view.  Newall  (Proc.  Camb.  Phil.  Soc.,  1897,  9, 
lithium  bands.  K.  Worm  (Z.  Physik,  1929,  58,  295)  observed  that,  in  a  mixture  of  oxygen  and 

562 — 569). — An  analysis  of  the  fine  structure  of  two  nitrogen,  the  phosphorescence  reaches  a  maximum  at 
bands  of  the  bluish-green  band  system  of  the  lithium  about  0-4  mm.  and  fades  away  as  the  pressure  is 
molecule  is  made  and  the  molecular  constants  are  either  increased  or  decreased.  If  the  initial  pressure 
calculated.  The  occurrence  of  the  intensity  variation  is  higher  than  that  for  maximum  phosphorescence, 
within  the  single  branches  is  investigated.  and  the  pressure  is  suddenly  reduced  during  the  af  ter- 

A.  J.  Hee.  glow,  a  wave  of  increased  brightness  travels  along  the 

Spectrum  of  oxygen  under  different  conditions  tube  towards  the  end  remote  from  the  pump, 
of  excitation.  D.  B.  Deodhar  and  S.  K.  Dutt  M.  S.  Burr. 

(Phil.  Mag.,  1929,  [vii],  8,  617 — 625). — At  a  pressure  Isotopes  in  band  spectra.  R.  T.  Birge 
of  0-2 — 0-3  mm.  the  spectrum  of  oxygen  in  a  Geissler  (Trans.  Faraday  Soo.,  1929,  25,  718 — 725). — From  an 
tube  has  been  compared  with  that  obtained  in  a  analysis  of  band  spectra  isotopes  of  oxygen  of  mass 
"  field-free  discharge  ”  in  a  special  type  of  quartz  17  and  18  (cf.  Giauque  and  Johnston,  A.,  1929,  369, 
discharge  tube.  Striking  differences  between  the  736)  and  a  carbon  isotope  of  mass  13  in  the  spectrum 
two  spectra  have  been  observed.  In  addition,  a  new  of  C,,  CO,  and  CN  (cf.  King  and  Birge,  ibid.,  970)  have 
band  head  has  been  seen  in  the  neighbourhood  of  been  discovered.  The  analysis  and  theoretical  calcu- 
X  4500  and  is  being  investigated.  M.  S.  Burr.  lations  are  described.  The  moment  of  inertia  and 

frequency  of  vibration  of  two  isotopes  differ.  The 
“  Plash  "  in  the  after-glow  of  the  electrodeless  quantitative  difference  in  any  molecular  constant  for 
discharge  with  change  of  pressure.  G.  T.  Kkipp  two  isotope  molecules  can  be  calculated  from  the 
and  L.  N.  Scheuebmah  (Phil.  Mag.,  1929,  [vii],  8,  dependence  of  the  various  band  spectra  on  mass. 
684— 6S9). — An  apparatus  by  which  a  sudden  increase  N.  M.  Bligh. 
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New  terms  in  the  oxygen  arc  spectrum.  R. 
Frerichs  (Physical  Rev.,  1929,  [ii],  34,  1239 — 
1246). — The  oxygen  arc  spectrum,  in  absence  of 
bands,  was  excited  in  large-diameter  heavy-current 
discharge  tubes  and  in  narrow  capillary  quartz  dis¬ 
charge  tubes,  and  grating  spectrograms  with  large 
dispersion  were  made.  The  green  auroral  line 
5577-35  A.  appeared  strongly  in  both  tubes.  Fifty 
new  lines  are  tabulated  and  classified,  involving  six 
new  triplet  terms  and  one  new  singlet  term  based  on 
the  2s22p3(2D)  and  2s22p3(2P)  configurations.  A 
comparison  is  made  with  the  terms  to  be  expected 
on  the  Hund  theory  and  an  energy  level  diagram  is 
given  and  discussed  in  detail.  N.  M.  Bligh. 

Low  atomic  energy  levels  for  elements  of  the 
oxygen  group.  J.  C.  McLennan  and  M.  F.  Craw¬ 
ford  (Nature,  1929,  124,  874). — The  energy  levels 
3p012,  1D2,  and  1S0  for  neutral  oxygen,  sulphur, 
selenium,  and  tellurium  are  tabulated.  It  is  shown 
that  close  triplets  in  the  neighbourhood  of  9530  and 
3520  A.  would  be  expected  in  the  spectrum  of  the 
polar  aurora  and  in  that  of  the  night  sky.  Lines 
analogous  to  the  auroral  green  line  of  oxygen  are : 
sulphur,  6300  A.;  selenium,  7247-5  A.;  tellurium, 
7909-2  A.  A.  A.  Eldridge. 

High-intensity  non-reversed  sodium  arc.  C.  J • 
Christensen  and  G.  K.  Rollefson  (Physical  Rev., 
1929,  [ii],  34,  1154 — 1156). — An  improved  high- 
intensity  sodium  arc  on  the  Cario-Loehte-Holtgreven 
principle  (cf.  A.,  1927,  489),  for  exciting  the  fluores¬ 
cence  radiation  of  sodium  vapour  by  the  3303  A. 
resonance  radiation,  is  described.  N.  M.  Bligh. 

Influence  of  the  method  of  excitation  on 
transition  probabilities  in  sodium  vapour.  C.  J. 
Christensen  and  G.  K.  Rollefson  (Physical  Rev., 
1929,  [ii],  34,  1157—1166). — Using  an  improved 
source  of  excitation  (cf.  preceding  abstract)  the 
fluorescence  spectrum  of  sodium  vapour  was  excited 
at  180°  by'the  second  member  of  the  principal  series, 
3303  A,,  and  the  transitions  from  the  3P  level  were 
studied.  The  transition  probabilities  3P — >2S  and 
3 P- — >1*S  were  found  to  be  approximately  equal, 
whereas  for  the  low- voltage  arc  excitation,  Weiss  (cf. 
Ann.  Physik,  1929,  [v],  1,  565)  reported  a  value  of 
25  : 1  for.  this  ratio.  The  difference  is  concluded  to 
indicate  that,  contrary  to  the  accepted  view,  the 
transition  probabilities  are  not  independent  of  the 
method  of  excitation.  N.  M.  Bligh. 

Excitation  of  the  Mg  II  spectrum  by  impacts 
of  the  second  kind  with  metastable  atoms  and 
ions  of  the  rare  gases.  O.  S.  Duffendack, 
C.  L.  Henshaw,  and  (Miss)  M.  Goyer  (Physical  Rev., 
1929,  [ii],  34,  1132 — 1137). — The  Mg  ii  spectrum  was 
excited  in  normal  low- voltage  arcs  in  mixtures  of 
magnesium  vapour  with  hydrogen,  argon,  neon,  and 
helium,  respectively,  in  a  tungsten  furnace  apparatus, 
and  the  densities  of  the  spectral  lines  were  measured 
with  a  Moll  microphotometer.  Wave-lengths,  classi¬ 
fications,  excitation  potentials,  and  relative  densities 
are  tabulated.  The  mechanism  of  the  excitation  is 
discussed.  N.  M.  Bligh. 

Recombination  spectra  of  halogens  and  the 
probability  of  molecular  formation  from  the 


atoms.  V.  Kondratjev  and  A.  Leir unsky  (Trans. 
Faraday  Soc.,  1929,  25,  736— 737).— The  thermo¬ 
luminescence  spectrum  of  various  halogen  vapours  at 
1000°  corresponds  with  the  respective  absorption 
spectrum,  and  consists  of  bands  in  the  long-wave 
region  followed  by  a  continuum  in  the  short-wave 
region.  The  bands  are  considered  to  arise  from 
simple  thermal  collisions  between  molecules,  and  the 
continuum  from  the  recombination  of  atoms  pro¬ 
ceeding  according  to  the  scheme  X+ X' — 
where  X  is  a  halogen  atom  and  X'  an  excited  atom. 
The  probability  of  such  a  process  is  determined  for 
bromine  and  shown  to  be  rare.  N.  M.  Bligh. 

Wave-lengths  and  atomic  levels  in  the 
spectrum  of  the  vacuum  iron  arc.  K.  Burns 
and  F.  M.  Walters,  jun.  (Pub.  Allegheny  Obs.,  1929, 
6,  159 — 211). — Wave-lengths  of  about  600  lines  of 
Fe  i  between  2800  and  8800  A.  emitted  by  a  vacuum 
arc  have  been  measured  with  a  median  accuracy  of 
1  in  5  X 101,  and  the  results  have  been  used  to  com¬ 
pute  the  wave-lengths  of  about  1200  Fe  i  lines 
between  2100  and  9000  A.  Chemical  Abstracts. 

Spark  spectrum  of  copper,  Cu  ii.  G.  Kruger 
(Physical  Rev.,  1929,  [ii],  34,  1122—1131;  cf.  Shen- 
stone,  A.,  1927,  389). — Using  a  Schuler  lamp  of  the 
hollow-cathode  type  as  a  source,  the  spectrum  of 
copper  for  the  region  0 — 2600  A.  was  photographed 
on  a  single  plate  by  means  of  a  specially  designed 
vacuum  spectrograph.  Complete  terms  and  .term 
values  and  all  classified  lines  and  the  assigned  term 
combinations  from  which  the  line  arises  are  tabulated. 
Two  higher  members  of  the  3d3nslD3D  series  were 
found,  and  the  limits  of  the  series  were  calculated, 
showing  that  the  3d10  1S0  level  lies  163634-2  cm.-1 
below  the  3 dP  2D5/2  of  Cu  in,  from  which  the  ionis¬ 
ation  potential  of  Cu  ii  is  20-2  volts,  placing  the  first 
members  of  the  3<Pn^D3A1  series  at  141709-2, 
140790-7,  and  139639-5  cm.-1,  respectively.  Higher 
members  of  the  ScPnp1  (PaD3F°  )3(P°D3F° )  series  were 
identified,  and  Hund’s  predictions  on  series  limits 
(cf.  A.,  1929,  363)  were  confirmed.  The  revised 
notation  (cf.  ibid.,  967)  is  used.  N.  M.  Bligh. 

Influence  of  argon  and  of  hydrogen  on  the 
spectra  of  zinc  vapour.  J.  G.  Black,  W.  G.  Nash, 
and  C.  A.  Poole  (Physical  Rev.,  1929,  [ii],  34, 
1138—1141;  cf.  Crew,  A.,  1929,  366).— The  low- 
voltage  arc  spectrum  of  zinc  in  pure  zinc  vapour, 
alone  and  with  hydrogen  or  argon,  was  photographed 
and  the  relative  intensity  decreases  and  increases 
for  a  number  of  lines  under  the  three  conditions  are 
tabulated.  The  strong  resonance  line  3075  A.  was 
strong  in  the  zinc-argon  mixture,  but  was  not  found 
in  the  zinc-hydrogen  mixture.  N.  M.  Bligh. 

Fine  structure  of  spectral  lines.  J.  C.  McLen¬ 
nan  and  (Miss)  E.  J.  Allin  (Trans.  Roy.  Soc.  Canada, 
1929,  [iii],  23,  III,  7 — 11). — Using  a  Paschen  electrode 
in  a  quartz  tube  the  lines  in  the  visible  region  of  ’ the 
lead  spark  spectrum  were  analysed  with  high  resolu¬ 
tion.  It  is  concluded  that  the  levels  2Slt  2H,  are 
simple,  2PV  2P2  are  each  double  with  different  separ¬ 
ations,  and  -D3  is  complex.  Results  are  compared 
with  those  for  the  fine  structure  of  the  lines  of  the 
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thallium  arc.  The  origin  of  the  hyperfine  structure 
of  many  lines  in  the  spectra  of  atoms  is  discussed. 

N.  M.  Bligh. 

Fine  structure  of  spectral  lines.  J.  C.  McLen¬ 
nan  and  (Miss)  E.  J.  Allin  (Phil.  Mag.,  1929,  [vii],  8, 
515—520). — A  continuation  of  previous  work  (cf. 
preceding  abstract).  The  fine  structure  was  investi¬ 
gated  of  the  spectra  of  Zn  ii  and  Cd  n,  using  the  hollow 
cathode  discharge,  and  of  Ba  I  and  La  n,  using  a  salt 
of  the  metal  in  a  carbon  electrode.  Results  are 
tabulated  and  an  energy  level  diagram  is  given  for 
the  lines  of  Ba  i.  It  is  concluded  that  there  is  no 
similarity  between  the  structure  of  a  line  in  an  arc 
spectrum  and  the  structure  of  a  line  in  the  homologous 
series  of  the  corresponding  first  spark  spectrum,  a 
result  in  agreement  with  the  theoretical  origin  of  the 
fine  structure  of  a  spectral  line  in  the  spin  of  the 
nuclei  of  the  atoms  giving  rise  to  it. 

N.  M.  Bligh. 

Magnetic  analysis  of  a  spectrum  by  means  of 
the  unresolved  Zeeman  patterns  and  its  applic¬ 
ation  to  Ag  ii.  A.  G.  Shenstone  and  H.  A.  Blair 
(Phil.  Mag.,  1929,  [vii],  8,  765— 771).— To  obtain  a 
complete  magnetic  analysis  of  a  spectrum,  the  Lande 
magnetic  factors  “  g ’’  are  required.  A  method  for 
determining  these  from  the  unresolved  Zeeman  pat¬ 
terns  of  weak  lines  is  discussed,  and  applied  to  the 
silver  spark  spectrum  obtained  by  an  experimental 
arrangement  which  is  described.  A  Hilger  El  quartz 
spectrograph,  with  a  resolving  power  at  X  2500  of 
approximately  40,000,  is  used.  The  (/-values  of  most 
of  the  terms  are  reasonably  near  the  Lande  values, 
with  the  following  exceptions :  (a)  terms  of  the 
structure  4d95 p  and  J =2 ;  (6)  terms  of  the  structure 
id?5d,  J=2  and  J=  1 .  The  marked  departure  of  these 
measured  values  from  the  theoretical  involves  the 
question  of  the  relative  importance  which  is  to  be 
assigned  to  the  {/-values  and  to  the  intensities  of 
combinations,  respectively,  in  the  designation  of  the 
levels  of  the  spectrum.  M.  S.  Burr. 

Intensity  relationships  in  the  principal  series 
of  caesium.  C.  Fuchtbauer  and  H.  W.  Wolff 
(Ann.  Physik,  1929,  [v],  3,  359— 372).— The  intensity 
ratios  for  the  doublet  components  Is— 3px=4593  A., 
1«— 3pz=4555  A.;  Is— 4p!=3889  A.,  Is— 4p2= 
3877  A.  in  the  caesium  emission  spectrum  have  been 
measured  by  means  of  photographic  photometry. 
The  cajsium  was  vaporised  in  a  high  vacuum  in  a  glow 
cathode  tube  without  addition  of  foreign  gases.  Im¬ 
provements  in  photometric  technique  are  recorded. 
The  second  member  of  the  principal  series  (4555) 
shows  a  small  change  in  the  intensity  ratio  from  3-12 
to  2-90  with  changing  vapour  pressure,  the  effect 
being  due  to  self-absorption.  When  this  effect  is 
eliminated  (extrapolating  to  zero  self-absorption)  the 
ratio  is  1  :  3-3.  For  the  other  doublet  (3S77)  the 
measurements  were  carried  out  over  the  temperature 
range  112 — 130°,  corresponding  with  a  vapour  pres¬ 
sure  change  of  1  :  2-7,  and  the  intensity  ratio  was 
found  to  be  constant  at  1  :  4-6  within  the  limits  of 
error  (extreme  values  1  :  4-24,  1  :  4-91). 

R.  A.  Morton. 

M-Series  absorption  spectra  of  metallic 
platinum  and  gold.  A.  J.  M.  Johnson  (Physical 


Rev.,  1929,  [ii],  34,  1106 — 1114). — Discrepancies 
between  the  experimentally  observed  and  theoretically 
deduced  positions  of  the  discontinuities  in  the  M -ab¬ 
sorption  spectra  of  osmium,  iridium,  and  platinum 
reported  by  Rogers  (cf.  A.,  1928,  101)  were  attributed 
partly  to  a  “  chemical  effect.”  Employing  a  vacuum 
spectrograph  the  M -absorption  spectra  of  platinum 
and  gold  were  investigated,  using  absorption  screens 
of  the  pure  elements.  Discontinuities  were  found 
for  platinum  at  5-711  ( M ),  5-500  )M2),  4-677  {Ms), 
4-085  (M4,  very  faint),  and  3-742  A.  (M5),  and  for 
gold  at  5-506  (Mj),  5-315  (M2),  4-501  (Ms),  and 
3-603  A.  (MT).  Values  of  (v/i?)i,  found  experiment¬ 
ally  and  theoretically,  are  plotted  against  atomic 
numbers,  and  discrepancies  in  the  case  of  M1  and  M2 
are  confirmed  (cf.  also  Lindberg,  A.,  1929,  746). 

N.  M.  Bligh. 

Spectrum  of  the  neutral  mercury  atom  in  the 
wave-length  range  from  1  to  2  [i.  E.D.  McAlister 
(Physical  Rev.,  1929,  [ii],  34,  1142— 1147).— Using  a 
special  thermocouple  and  an  automatic  recording 
spectrograph,  the  near  infra-red  spectrum  of  mercury 
was  investigated.  Wave-lengths,  relative  intensities, 
classifications,  and  frequencies  for  45  lines  are  tabu¬ 
lated;  14  new  lines  predicted  by  the  combination 
principle  and  8  unclassified  lines  were  found.  Rela¬ 
tive  intensities  in  the  principal  triplet  l3^— 23P01i2 
are  given.  N.  M.  Bligh.  ’ 

Normal  quadratic  Zeeman  effect.  E.  Guth 
(Z.  Physik,  1929,  58,  368 — 372). — From  wave- 
mechanical  considerations  an  approximate  expression 
is  deduced  for  calculating  the  maximum  extent  of 
the  Zeeman  separation  towards  the  violet  conditioned 
by  the  quadratic  Zeeman  effect.  Calculations  of  the 
shift  for  the  thirteenth  Balmer  line  in  a  magnetic  field 
of  30,000  gauss  lead  to  figures  in  good  agreement 
with  experiment.  The  method  is  unsuited  to  a 
differentiation  between  the  older  and  newer  quantum 
theories.  J.  W.  Smith. 

Theory  of  normal  Zeeman  effect.  0.  Halpern 
and  T.  Sexl  (Ann.  Physik,  1929,  [v],  3,  565—574).— 
Mathematical.  The  expression  derived  by  the  use  of 
wave  mechanics  does  not  agree  completely  with  that 
obtained  from  the  old  quantum  theory. 

A.  J.  Mee. 

Determination  of  heats  of  dissociation  by 
means  of  band  spectra.  R.  T.  Birge  (Trans. 
Faraday  Soc.,  1929, 25,  707 — 716). — Previous  methods 
of  calculation  (cf.  A.,  1926,  993)  are  amplified,  and  a 
new  method  of  plotting  vibration  frequencies  leading 
to  more  accurate  values  of  heats  of  dissociation  D  is 
described,  and  illustrated  in  the  case  of  the  02  and 
H2  molecules,  the  values  of  D  being  calculated  by 
extrapolation.  The  curve  for  the  B  level  of  H2 
indicates  a  transition  from  ionic  to  atomic  binding. 
For  the  neutral  N2  molecule  D  is  found  to  lie  between 

8- S4  and  9-24  volts,  the  most  probable  value' being 

9- 1  volts.  D  is  given  for  02  6,  for  NO  6-6,  and  for 

CO  10-3  volts.  N.  M.  Bligh. 

Band  spectra  and  electronic  states  of  some 
metal  hydrides.  E.  Bengtsson  and  E.  HulthIin 
(Trans.  Faraday  Soc.,  1929,  25,  751 — 757). — The 
spectra  of  the  neutral  or  ionised  metal  hydrides  of 
the  first,  second,  and  third  groups  of  the  periodic 
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table  were  studied  in  the  light  of  the  theory  of  elec¬ 
tronic  states  in  diatomic  molecules,  and  a  simple 
treatment  of  the  stability  problems  of  the  hydrides 
is  obtained.  Data  and  quantum  assignments  for  the 
band  spectra  of  the  hydrides  of  copper,  silver,  gold, 
zinc,  cadmium,  mercury,  magnesium,  and  aluminium 
are  tabulated  and  discussed.  The  view  is  supported 
that  an  intermediate  molecular  state  of  some  stability 
is  formed  when  the  adiabatic  transition  between  the 
states  of  the  separate  atoms  into  those  of  the  com¬ 
bined  atoms  involves  a  large  energy  drop  and  vice 
versa,  and  that  a  corresponding  state  of  the  com¬ 
bined  atoms  of  the  hydride  generally  forms  the  origin 
to  a  molecular  state  in  the  succeeding  hydride. 

N.  M.  Bligh. 

Spectra  of  metal  molecules.  S.  Barratt  (Trans. 
Faraday  Soc.,  1929,  25,  758 — 762). — The  presence 
of  bands  in  the  absorption  spectra  of  the  vapours  of 
some  metals  and  alloys  indicates  the  presence  of  di- 
or  poly-atomic  molecules.  The  spectra  of  vapours 
of  mixtures  of  cadmium,  zinc,  and  mercury  with 
those  of  the  alkali  metals  were  examined,  and 
the  relationships  between  the  band  spectra  and 
the  atomic  line  absorption  spectra  and  their  explan¬ 
ation  in  terms  of  molecular  structure  were  studied. 
Electronic  band  systems  showing  fine  structure,  and 
isolated  diffuse  bands  with  no  fine  structure  were 
found.  The  positions  of  the  heads  of  the  diffuse  bands 
corresponding  with  the  different  molecules  are  tabu¬ 
lated.  The  most  important  characteristic  of  this 
roup  of  spectra  is  the  uniform  presence  of  the  diffuse 
and,  which  is  suggested  as  representing  the  dis¬ 
sociation  spectra  of  the  corresponding  molecules  (cf. 

A. ,  1928,  812).  The  calculation  of  the  heat  of  form¬ 

ation  of  the  molecules  from  the  position  of  the  bands 
is  discussed.  N.  M.  Bligh. 

Determination  of  work  of  dissociation  of 
molecules  from  band  spectra.  J.  Franck  and 
H.  Sponer  (Nachr.  Ges.  Wiss.  Gottingen,  1928,  241 — 
253 ;  Chem.  Zentr.,  1929,  ii,  132 — 133). — Theoretical. 

A.  A.  Eldridge. 

Origin  of  the  spark  lines  in  X-ray  spectra. 

B.  B.  Ray  (Phil.  Mag.,  1929,  [vii],  8,  772—778).— 

The  characteristics  of  the  so-called  “  spark  ”  lines  in 
X-ray  spectra  are  described.  The  explanations 
offered  as  to  their  origin  are  discussed,  and  another 
interpretation  is  suggested  on  the  basis  of  the  sup¬ 
position  that,  during  excitation,  two  electrons  are 
ejected  simultaneously,  one  from  K1  and  the  other 
from  Llf  resulting  in  a  rearrangement  by  which  one 
electron  passes  from  L2  to  Kv  M.  S.  Burr. 

Wave-length  determinations  in  the  L  series  of 
the  elements  from  copper  to  calcium  with  the 
plane-grating  spectrograph.  G.  Kellstrom  (Z. 
Physilc,  1929,  58,  511 — 51S). — The  L  spectra  of  the 
elements  from  copper  to  iron,  chromium,  and  titanium 
to  calcium,  comprising  the  elements  of  atomic  numbers 
29  to  26,  24,  and  22  to  20,  were  measured  relative  to 
the  aluminium  Ka  line.  An  optical  plane  glass  grating 
with  591  lines  per  mm.  was  used.  For  each  element 
(except  nickel,  where  only  a  weak  plate  was  obtained) 
two  fines  were  obtained  which  correspond  with  the 
doublets  cc(3  and  li\.  These  doublets  are  not  separated, 
but  a  comparison  with  the  values  obtained  by  Thoraeus 


shows  that  the  weaker  components  p  and  rj  exert  no 
noticeable  effect  on  the  results.  The  wave-lengths 
extend  from  copper,  La  (13-32  A.),  to  calcium  LI 
(40-90  A.).  The  intensities  of  the  La  lines  decrease 
with  the  atomic  numbers,  so  that  for  calcium  Zij  is 
much  stronger  than  a(3.  A.  J.  Mee. 

Jf-Series  of  the  elements  48  Cd  and  49  In. 
J.  Valasek  (Physical  Rev.,  1929,  (ii],  34, 1231—1233). 
— Using  a  precision  spectrograph  (cf.  Larsson,  A.,  1927, 
603)  the  wave-lengths  of  the  cc2,  av  p3,  p1;  and  p2 
lines  in  the  X-scries  of  cadmium  and  indium  were 
re-measured.  N.  M.  Bligh. 

Intensity  of  reflexion  of  X-rays  from  diamond. 
(Miss)  A.  H.  Armstrong  (Physical  Rev.,  1929,  [ii], 
34, 1115 — 1121 ;  cf.  Ponte,  A.,  1927, 191).— Ionisation 
spectrometer  measurements  of  the  intensity  of  reflex¬ 
ion  of  the  Ka  doublet  of  molybdenum  by  fine  diamond 
powder  were  made  by  the  transmission  method. 
Primary  extinction  is  discussed ;  secondary  extinction 
was  probably  negligible.  From  the  peaks  obtained 
by  the  ionisation  method  the  relative  intensities  of 
the  radiation  reflected  from  different  planes  of  the 
diamond  were  determined,  and  from  them  the  relative 
atomic  scattering  factors  were  calculated  by  a  modified 
Compton  formula  and  placed  on  an  absolute  scale  by 
comparison  of  the  intensity  of  the  (220)  reflexion  of 
diamond  with  that  of  the  (220)  reflexion  of  sodium 
chloride.  The  origin  of  the  observed  (222)  reflexion 
is  discussed.  N.  M.  Bligh. 

Angular  intensity  distribution  of  continuous 
X-ray  spectrum.  Y.  Sugiura  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1929,  11,  251 — 290). — 
Mathematical.  The  method  of  quantum  mechanics 
is  applied  to  the  intensity  of  the  continuous  X-ray 
spectrum  emitted  from  a  thin  target  bombarded  by 
cathode  rays  with  a  definite  direction.  Expressions 
connecting  the  angle  between  the  directions  of  the 
cathode  rays  and  emitted  radiation  and  the  intensity 
and  polarisation  are  obtained  which  are  in  satisfactory 
agreement  with  experimental  results  (cf.  Kuhlen- 
kampff,  A.,  1929,  14).  N.  M.  Bligh. 

Effect  of  filtration  of  general  radiation  on 
the  X-ray  diagrams  of  liquids.  Coefficients  of 
absorption.  J.  Thibattd  and  J.  J.  Trillat  (Compt. 
rend.,  1929,  189,  907 — 909). — To  verify  the  theory 
(this  vol.,  19)  explaining  the  secondary  diffraction  ring 
the  coefficients  of  absorption  (gj  and  [l>)  have  been 
determined  for  the  monochromatic  radiations  X= 
0-707  and  1-54  A.  ( Ka  of  copper  and  molybdenum) 
by  measurements  with  thicknesses  of  4  and  8  mm. 
of  acetic  acid  (|ij=0-73,  [i2=7-9),  lieptoic  acid  (1^= 
0-65),  nonoic  acid  (^=0-5,  g2=4-95),  and  molten 
stearic  acid  (g1=0-5,  ^=3-72).  Curves  and  tables 
show  the  relation  between  intensity  and  wave-length 
for  unfiltered  general  radiation  and  for  the  same 
filtered  through  8  mm.  of  nonoic  acid,  whence  the 
dimensions  of  the  secondary  ring  are  calculated.  The 
results  agree  well  with  those  of  experiment.  The 
importance  of  eliminating  this  secondary  ring  in 
investigations  of  molecular  structure  is  stressed. 

C.  A.  SlLBERRAD. 

Recoil  in  the  Compton  effect  with  hydrogen 
atoms.  G.  Wentzel  (Z.  Physik,  1929,  58,  348— 
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367). — Mathematical.  The  directional  distribution 
of  the  recoil  electrons  produced  by  the  scattering  of 
hydrogen  atoms  is  calculated  according  to  Dirac’s 
theory  of  radiation.  J.  W.  Smith. 

Relative  intensities  of  nebular  lines.  J.  H. 
Bartlett,  jun.  (Physical  Rev.,  1929,  [ii],  34,  1247 — 
1262). — Theoretical.  The  idea  that  quadrupole  radi¬ 
ation  is  the  important  factor  in  causing  the  emission 
of  nebular  lines  (forbidden  for  dipolo  radiation)  is 
tested.  The  theoretically  and  experimentally  strongest 
lines  arc  in  agreement,  but  not  the  weaker  lines.  The 
relative  intensities  of  the  lines  of  the  multiplet  2P — > 
~D  are  found  to  be  in  the  ratio  3/2 — >-5/2  :  1/2 — -> 
3/2;  3/2 — >-3/2  :  1/2 — >5/2=10  :  5  : 2  : 1.  In  the 
multiplet  XD — >-3P  the  line  1Z>2 — >ZP2  is  strongest, 
xDt- — > •3P1  is  about  half  as  strong,  and  1Z>2 — >3P0 
varies  from  zero  to  a  value  of  the  order  of  that  of 
XZ)2 — >3. Pv  Bowen’s  hypothesis  (cf.  A.,  1929,  536) 
attributing  the  emission  of  the  “forbidden”  nebular 
lines  to  quadrupole  radiation  is  to  some  extent  sub¬ 
stantiated.  N.  M.  Bligh. 

Spectrographic  investigation  of  the  corona 
effect.  S.  P.  &EBROWSKI  (Physikal.  Z.,  1929,  30, 
687 — 692). — The  ratio  duitra.vioict/dTiajbie  for  the 
corona,  d  being  the  diameter  measured  photo¬ 
graphically  using  glass  and  quartz  lenses,  is  1-85. 
The  corona  spectrum  consists  of  seven  principal 
groups  between  about  297  and  434  |A[A,  only  one  of 
which  lies  in  the  visible  region.  There  are  42  lines 
mostly  agreeing  in  wave-length  with  air  lines,  the 
intensity  distribution  being  quite  different  in  the  two 
cases.  The  corona  spectrum  in  neon  also  shows  seven 
groups.  Microspectrophotometric  curves  are  recorded, 
and  calculation  of  the  energy  distribution  indicates 
for  the  corona  in  air  that  16-75%  of  the  whole  optical 
energy  refers  to  rays  longer  than  400  jqt,  whilst  in  neon 
the  corresponding  figure  is  23-6%.  R.  A.  Morton. 

Variations  of  intensity  distribution  of  the 
auroral  spectrum  and  the  possible  influence  of 
sunlight.  L.  Vegard  (Nature,  1929, 124,  947 — 948). 

Filter  radiometry.  D.  C.  Stockbarger  and 
L.  Burns  (Physical  Rev.,  1929,  [ii],  34, 1263—1270).— 
It  is  shown  that  in  order  to  avoid  the  error  due  to 
assuming  the  cut-off  of  a  filter  to  be  where  the  trans¬ 
mission  of  the  filter  becomes  zero,  the  effective  cut-off 
should  be  located  at  such  a  wave-length  that  the 
energy  transmitted  by  the  filter  below  this  is  equal 
to  that  selectively  absorbed  by  it  above  the  cut-off. 
This,  in  effect,  compensates  for  the  departure  of  the 
transmission  curve  from  rectangular  shape.  This 
conclusion  is  illustrated  by  an  application  to  two 
analyses  of  water-filtered  quartz  mercury  arc  radiation 
made  by  two  glass  filters.  N.  M.  Bligh. 

Measurement  of  spectral  light  intensities  by 
photography.  G.  R.  Harrison  (J.  Opt.  Soc.  Amer., 
1929,  19,  267 — 316). — The  general  principles,  appar¬ 
atus,  and  methods,  and  some  special  methods  of 
photographic  spectro-photometry,  are  reviewed  and 
compared  critically  in  detail.  Methods  suitable  for 
special  spectral  regions  are  also  examined. 

N.  M.  Bligh. 

Photo-electric  thresholds  of  alkali  metals. 
N.  R.  Campbell  (Phil.  Mag.,  1929,  [vii],  8,  667— 


668). — The  conclusions  of  Ives  and  Olpin  (A.,  1929, 
968)  that  the  photo-electric  thresholds  of  thin  films 
of  the  alkali  metals  are  identical  with  the  resonance 
potentials  of  their  neutral  atoms  have  a  more  limited 
application  than  these  authors  suppose.  They  may  be 
true  when  the  film  is  deposited  on  gas-free  platinum  or 
silver,  or  even  when  deposited  on  any  surface  which 
is  gas-free,  although  experiment  seems  to  show  that 
this  is  probably  not  true  for  a  deposit  on  gold.  When, 
however,  thin  films  of  potassium  are  deposited  on 
oxidised  surfaces  of  copper  (A.,  1928,  1297),  they 
have  threshold  potentials  on  the  long  wave-length 
side  of  0-85  [a,  whilst  films  of  caesium,  deposited  on 
oxidised  silver  (Roller,  Gen.  Elec.  Rev.,  1928,  31, 
476),  have  thresholds  on  the  long  wave-length  side 
of  1  (a.  The  resonance  potentials  of  potassium  and 
caesium  are  0-79  g  and  0-89  g,  respectively  (Ives  and 
Olpin,  loc.  cit.).  M.  S.  Burr. 

A  new  form  of  quantised  energy  in  the  mercury 
atom.  Possibility  of  a  rotation.  R.  G.  Loyarte 
(Physikal.  Z.,  1929,  30,  678— 687).— All  the  well- 
established  potentials  recorded  by  various  authors 
and  not  corresponding  with  quantum  jumps  between 
optical  levels  in  the  arc  series  of  mercury  are  shown 
to  be  arrived  at  by  addition  or  subtraction  of  1-4  volts 
(or  a  multiple  thereof)  to  or  from  such  differences 
between  levels.  The  new  potential  corresponds  with 
an  energy  occasioned  by  a  single  act  occurring  once, 
when  two  elementary  acts  coincide,  because  a  largo 
number  of  optical  lines  are  shown  in  which  the  wave 
numbers  are  reproduced  accurately  by  adding  or  sub¬ 
tracting  11,316  (1-39  volts),  or  a  multiple  thereof,  to 
or  from  the  wave-numbers  of  the  series  lines.  This 
result  is  ascribed  to  a  quantised  rotation  of  the 
mercury  atom,  corresponding  in  discrete  energy  with 
a  free-axial  rotator  of  wave  mechanics.  This  rotation 
does  not  influence  the  theoretical  value  (5/3)  of  the 
specific  heat  of  the  mercury  atom,  and  it  is  shown 
that  mercury  vapour  is  “  degenerate  ”  at  the  ordinary 
temperature  and  also  at  2500°  Abs.  The' mechanism 
of  energy  interchange  during  the  collision  of  an  elec¬ 
tron  with  an  atom  conceived  as  a  rotator  is  discussed 
together  with  the  origin  of  the  quantised  rotation 
shown  to  exist  for  mercury.  R.  A.  Morton. 

Ionisation  of  air  by  cathode  rays  of  10 — 60 
kilovolts.  A.  Eisl  (Ann.  Physik,  1929,  [v],  3, 
277 — 313). — From  the  total  ionisation  of  air  by  means 
of  cathode  rays  of  various  velocities,  the  amount  of 
energy  s  necessary  for  the  formation  of  an  ion  pair  is 
found  to  be  independent  of  electron  velocity  and  equal 
to  32-2d;0-5  volts.  This  applies  to  electrons  having 
velocities  within  the  limits  of  9 — 59  kilovolts,  per¬ 
pendicular  magnetic  deflexion  being  used  for  separating 
out  the  various  velocity  ranges.  R.  A.  Morton. 

Ionisation  of  halogens  (except  fluorine)  and 
their  methyl  compounds  by  means  of  X-rays. 
O.  Gaertner  (Ann.  Physik,  1929,  [v],  3,  325 — 
332). — For  filtered  copper  radiation  of  mean  wave¬ 
length  1-38  A.,  the  following  values  in  volts  per  ion 
pair  were  obtained  :  chlorine  23-6,  bromine  27-9, 
iodine  2S-8,  methyl  chloride  26-0,  methyl  bromide 
28-7,  methyl  iodide  29-8.  The  influence  of  the  thick¬ 
ness  of  absorbing  layer  has  been  investigated  (cf.  A., 
1929,  868).  R-  A.  Morton. 
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Regulation  of  thermionic-electric  current  from 
oxide-covered  metallic  foils  by  irradiation  with 
ultra-violet  light.  E.  Bodemann  (Ann.  Physik, 
1929,  [v],  3,  614—628). — The  properties  of  the  photo- 
electronic  emission  from  a  heated  oxide-covered 
platinum  surface  were  investigated.  The  additional 
current  produced  with  the  photo-electric  current  on 
irradiation  can  be  reduced  to  zero  by  out-gassing  the 
foil.  After  the  admission  of  dry  air,  and  keeping  the 
foil  for  some  days,  the  additional  current  is  restored 
to  its  original  value  after  pumping  out  the  air.  The 
experiments  lead  to  the  conclusion  that  by  irradiation 
during  the  giving  up  of  gas  by  the  foil  the  negative 
space  charge  becomes  more  active  than  without 
irradiation,  and  causes  a  checking  of  the  photo¬ 
electric  current.  A.  J.  Mee. 

Electron  scattering  in  mercury  vapour.  F.  L. 
Arnot  (Proc.  Roy.  Soc.,  1929,  A,  125,  660 — 669).- — 

A  study  has  been  made  of  the  scattering  of  electrons 
of  about  80  volts  energy  from  an  oxide-coated 
platinum  filament  by  mercury  vapour  (pressure 
10'3  mm.),  with  the  object  of  determining  how  the 
intensities  of  the  elastic  and  the  inelastic  groups  vary 
with  the  angle  through  which  the  electrons  are 
scattered.  There  are  three  main  groups  :  (1)  those 
which  have  been  elastically  scattered ;  (2)  those  which 
have,  in  the  process  of  being  reflected  by  the  atom, 
excited  it  to  the  resonance  or  some  higher  level; 
(3)  those  which  on  being  scattered  have  ionised  the 
atom.  The  data  also  show  that  when  an  80- volt 
electron,  on  being  scattered  through  10°,  ionises  a 
mercury  atom  practically  no  energy  is  carried  away 
by  the  ejected  electron.  The  number  of  electrons 
scattered  at  an  angle  0  decreases  rapidly  as  0  is 
increased.  The  elastic  scattering  curve  falls  off  more 
sharply  than  it  does  in  helium,  for  the  same  velocity 
of  the  primary  beam  (cf.  Dymond  and  Watson,  A., 
1929,  368).  Electrons  that  have  made  inelastic  colli¬ 
sions  fall  off  more  sharply  than  the  others,  the  curves 
crossing  each  other  at  0=15° ;  below  this  value  there 
are  more  inelastically  scattered  electrons,  above  it, 
fewer.  At  angles  greater  than  55°  there  appear  to 
be  equal  numbers  of  elastically  and  inelastically 
scattered  electrons.  The  mean  free  path  of  an  elec¬ 
tron  in  mercury  vapour  at  a  pressure  of  0-0012  mm. 
of  mercury  is  about  40  cm.  L.  L.  Bircumshaw. 

Electron  scattering  and  high-frequency  radi¬ 
ation.  J.  A.  C.  Teegan  (Phil.  Mag.,  1929,  [vii], 
8,  664 — 667). — Theoretical.  Electrons,  or  de  Brog¬ 
lie’s  electron  waves,  corresponding  with  940x10s 
volts,  are  calculated  to  have  practically  the  same 
coefficient  of  absorption  by  matter  as  a  y-radiation 
of  corresponding  wave-length  (0-013  X 10-11  cm.). 
Thus  it  seems  impossible  to  predict,  from  a  study  of 
its  absorption,  whether  the  most  penetrating  of 
Millikan’s  cosmic  radiation  is  of  a  corpuscular  or  of 
a  y-ray  nature.  M.  S.  Burr. 

Test  for  polarisation  in  a  beam  of  electrons 
by  scattering.  C.  T.  Chase  (Physical  Rev.,  1929, 
[ii],  34, 1069 — 1074 :  cf.  Myers  and  Cox,  this  vol.,  S). — 
High-speed  p-particles  from  radium  impinging  on  lead 
targets  were  twice  scattered  at  right  angles,  and  the 
number,  counted  at  various  azimuthal  angles  by  a 


point-discharge  counter,  was  studied  as  the  radium 
and  upper  target  were  rotated  with  respect  to  the 
counter  and  lower  target.  Counts  taken  at  four 
azimuthal  angles  at  90°  intervals  showed  no  indication 
of  polarisation,  nor  of  the  analogous  effect  found  by 
Barkla  for  X-rays.  N.  M.  Bligh. 

Emission  of  electrons  from  metals  covered  by 
thin  films  in  intense  electric  fields.  T.  E. 
Stern  (Proc.  Camb.  Phil.  Soc.,  1929,  25,  454—460).— 
Mainly  mathematical.  The  results  of  Fowler  and 
Nordheim  on  the  auto-electronic  discharge  (cf.  A., 
192S,  681)  are  extended  to  take  into  account  the 
effect  of  thin  films  on  the  cathode.  The  films  have 
a  lower  thermionic  work  function  than  the  clean  metal 
and  greatly  increase  the  electronic  emission  for  any 
given  intensities  of  the  electric  field;  an  emission 
formula  for  the  case  in  which  the  electrons  leaving 
the  metal  must  penetrate  a  thin  film  is  derived. 

N.  M.  Bligh. 

Production  of  high-speed  electrons  by  indirect 
means.  E.  T.  S.  Walton  (Proc.  Camb.  Phil.  Soc., 
1929,  25,  469 — 481). — An  unsuccessful  attempt  was 
made  to  produce  high-speed  electrons  by  an  arrange¬ 
ment  similar  to  that  employed  in  experiments  on  the 
electrodeless  discharge  in  gases.  Assuming  the  elec¬ 
trons  to  be  thrown  into  circular  paths  by  the  magnetic 
field,  the  corresponding  conditions  for  stability  were 
calculated  and  a  new  apparatus  was  designed  to 
comply  with  these  conditions,  but  no  definite  results 
were  obtained.  The  failure  is  attributed  to  stray 
fields  sending  the  electrons  to  the  walls  of  the  vessel. 

N.  M.  Bligh. 

Refraction  of  electrons  by  ionic  crystals.  E. 
Rupp  (Ann.  Physik,  1929,  [v],  3,  497 — 506). — Elec¬ 
tron  deflexion  experiments  have  been  carried  out  on 
the  ionic  crystals  of  sodium  and  potassium  chlorides 
and  potassium  bromide,  using  the  method  of  electron 
reflexion  with  a  constant  angle  of  incidence  and  vary¬ 
ing  the  velocity  of  the  electrons.  The  curves  showing 
reflected  electron  intensity  against  velocity  in  volts 
have  the  following  maxima :  sodium  chloride  (opposed 
field  15  volts)  18,  32,  42,  56,  and  76  volts ;  potassium 
chloride  16,  29,  34  volts ;  potassium  bromide  27, 
40  volts,  and  14  volts  with  an  opposed  field  of  4-5  volts. 
These  results  conform  to  the  de  Broglie  relation  X= 
(150/Fm)lx  10-8  cm.,  X  agreeing  well  with  the  values 
given  by  rik=2d  sin  <p,  d  being  the  value  obtained 
from  crystal  analysis.  The  refractive  index  for  elec¬ 
trons  using  ionic  crystals  differs  little  from  unity,  so 
that  the  inner  lattice  potential  Ea  [g.=  (F+i5,0/F)l 
for  metallic  crystals]  is  zero  within  the  limits  of  error. 
The  velocity  distribution  of  the  reflected  electrons 
differs  markedly  from  that  obtained  with  metallic 
crystals.  No  effect  traceable  to  the  heavy  metal  in 
alkali  halide  phosphors  can  be  detected. 

R.  A.  Morton. 

Ranges  of  ionising  electrons  in  helium.  T.  H. 
Osgood  (Physical  Rev.,  1929,  [ii],  34,  1234— 123S).— 
Theoretical.  The  fourth-power  law  for  the  absorption 
of  ionising  electrons  in  helium  is  shown  to  agree  with 
experiment  only  for  initial  energies  greater  than  250 
electron  volts.  A  relation  is  deduced  between  the 
range  of  an  electron  and  its  initial  energy,  which 
agrees  with  available  data,  and  appears  to  be  applic- 
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able,  with  suitable  changes  of  constants,  to  other 
gases.  N.  M.  Bligh. 

Ionising  action  of  fast  electrons.  H.  Kulen- 
kampef  (Physikal.  Z.,  1929,  30,  777— 7S0).— The 
total  ionisation  in  air  produced  by  cathode  rays  of 
9 — 60  kilovolts  follows  a  strictly  linear  course,  the 
mean  energy  required  for  an  ion  pair  being  32-2  volts. 
Since  this  value  is  considerably  greater  than  the 
(lowest)  ionisation  potentials  for  molecular  nitrogen 
or  oxygen,  the  integral  ionisation  effect  must  be  a 
complicated  process.  The  intensities  of  IC -lines  in 
relation  to  cathode-ray  velocity  have  been  studied 
for  copper,  the  results  being  presented  as  the  variation 
of  SK  (number  of  atoms  showing  If -ionisation)  with 
U—V/V] r  (ratio  of  cathode-ray  energy  V  to  excitation 
energy  V K).  The  interpretation  of  the  results  is 
discussed.  R.  A.  Morton. 

Disordered  movement  of  electrons  in  gases. 
R.  Seeliger  and  T.  Handt  (Ann.  Physik,  1929,  [v], 
3,  575 — 584). — Light  emission  excited  by  electron 
impacts  is  partly  linearly  polarised  in  a  certain  direc¬ 
tion,  which  is  oriented  with  respect  to  the  direction 
of  the  collision.  From  the  amount  of  polarisation  it 
is  possible  to  reach  conclusions  regarding  the  direction 
of  electron  impact.  An  apparatus  is  described  for 
finding  the  polarisation  of  the  mercury  4347  line,  the 
emission  of  which  was  caused  by  electron  collisions. 
The  degree  of  polarisation  was  found  under  varying 
conditions.  In  the  first  cathode  layer  there  was  a 
considerable  degree  of  polarisation  amounting  to  more 
than  0-25.  In  other  regions  the  degree  of  polarisation 
was  zero  or  negligible.  In  these  parts  the  slower 
electrons  at  least  must  be  quite  disordered  in  their 
motion.  A.  J.  Mee. 

Method  of  measuring  the  polarisation  of 
electronic  collision  glow.  J.  Lass  (Ann.  Physik, 
1929,  [v],  3,  701 — 720). — The  polarisation  was 
investigated  with  reference  to  the  velocity  of  the 
colliding  electrons.  The  degree  of  polarisation  shows, 
within  the  range  examined,  no  discontinuity. 

A.  J.  Mee. 

Examination  of  field  changes  in  respect  of 
the  A-shell  by  means  of  H-particles.  C.  Gerth- 
sen  (Aim.  Physik,  1929,  [v],  3,  373— 408).— The 
scattering  of  H-canal  rays  by  manganese  agrees  to 
within  about  10%  with  Rutherford's  theory.  The 
deviations  have  been  traced  to  the  action  of  A- elec¬ 
trons.  the  screening  effect  of  which  has  been  estimated. 
Penetration  of  the  A-shell  is  not  accompanied  by  a 
constant  increase  in  the  scattered  intensity  (for  larger 
angles  and  proportional  to  the  square  of  the  effective 
nuclear  charge),  the  higher  effective  nuclear  charge 
merely  effecting  a  change  in  the  normal  angular  dis¬ 
tribution.  R.  A.  Morton. 

Recent  investigations  on  canal  rays.  H.  R. 
von  Traubenberg  (Physikal.  Z.,  1929,  30,  750 — 
758). — A  lecture  in  which  various  investigations 
depending  on  the  use  of  canal  rays  are  reviewed.  ' 
R.  A.  Morton. 

Detection  of  atomic  disintegration  in  alumin¬ 
ium  by  measuring  the  ionisation  of  a  single 
H-ray.  H.  Pose  (Physikal.  Z.,  1929,  30,  780—782 ; 
cf.  A.,  1929,  963,  971). — A  more  detailed  account  of 
earlier  work.  R.  A.  Morton. 


Effective  cross-section  of  inert-gas  molecules 
towards  electrons  below  1  volt.  C.  Ramsauer 
and  R.  Kollath  (Ann.  Physik,  1929,  [v],  3,  536 — 
564,  and  Physikal.  Z.,  1929,  30,  760—706;  cf.  A., 
1929,  1123). — The  curve,  electron  velocity  in  volts/ 
effective  cross-section  (in  cm.2/cm.3  at  0°  and  1  mm. 
Hg),  for  helium  is  approximately  horizontal  between 
0-16  and  2  volts,  two  ill-defined  minima  and  one 
maximum,  however,  being  indicated.  For  neon,  the 
curve  shows  a  very  slow  increase  in  cross-section  with 
increasing  velocity  over  the  same  range.  For  argon, 
krypton,  and  xenon  minima  are  shown  at  0-3-,  0-60, 
and  0-65  volt,  respectively,  whilst  the  maxima  are  at 
13.o,  11-3,  6.4  volts.  The  curves  increase  in  steep¬ 
ness  in  the  order  argon,  krypton,  xenon.  Quantitative 
data  indicate  considerable  errors  in  earlier  work.  The 
principal  results  for  helium,  neon,  and  xenon  are  sup¬ 
ported  by  a  qualitative  method  depending  on  the 
change  in  shape  and  location  of  the  magnetic  velocity 
distribution  curve  in  vacuum  and  in  the  gas. 

R.  A.  Morton. 

Is  there  an  isotope  displacement  in  the 
spectrum  of  cadmium?  S.  Goddsmit  (Naturwiss., 
1929,  17,  805—806;  cf.  Schuler  and  Briick,  A., 
1929,  967). — Theoretical.  The  isotope  effect  with 
cadmium  would  be  very  small,  and  within  the  limits 
of  accuracy  of  the  instruments  used.  A.  J.  Mee. 

Rate  of  emission  of  a-particles  from  radium. 
F.  A.  B.  Ward,  C.  E.  Wynn- Williams,  and  H.  M. 
Cave  (Proc.  Roy.  Soc.,  1929,  A,  125,  713— 730).— A 
determination  has  been  made  of  Z,  the  number  of 
a-particles  from  disintegrations  taking  place  in  1  g. 
of  radium  per  sec.,  by  directly  counting  the  number 
of  particles  emitted  within  a  known  very  small  solid 
angle.  A  new  type  of  electrical  counter,  due  to 
Greinacher  (A.,  1926,  553;  1927,  915),  is  employed. 
The  ionisation  produced  by  a  single  a-particle  is 
linearly  amplified  by  triode  valves,  there  being  no 
ionisation  by  collision.  The  final  deflexion  of  the 
recording  instrument  is  proportional  to  the  initial 
ionisation,  and  the  counting  of  a-rays,  which  can  be 
carried  out  accurately  at  a  high  rate  (i.e.,  about  500 
particles  per  minute),  is  undisturbed  by  the  presence 
of  (3-rays.  As  a  mean  of  several  determinations,  the 
value  Z=3-66xl010  a-particles  per  sec.  per  g.  of 
radium  is  obtained.  This  can  be  directly  compared 
with  the  value  3-69  X 1010  recently  found  by  the 
“  total  charge  ”  method  by  Braddick  and  Cave  (A., 
1929,  6),  since  the  same  radium  standard  was  used 
in  both  experiments  and  the  type  of  source  and 
method  of  y- ray  comparison  was  the  same.  The 
probable  error  in  the  value  of  Z  is  estimated  at  about 
0-5%,  assuming  the  value  of  the  standard  to  be 
accurately  known.  L.  L.  BlRCUMSHAW. 

Quantum  mechanics  of  a-rays.  R.  d’E. 
Atkinson  and  F.  G.  Houtermans  (Z.  Physik,  1929, 
56,  478 — 496). — Theoretical.  A.  J.  Mee. 

Collision  between  free  and  combined  a- 
particles.  J.  Kudar  (Z.  Physik,  1929,  58,  129 — 
133). — According  to  wave  mechanics  it  would  appear 
possible  that  by  bombardment  of  radioactive  atomic 
nuclei  by  a-particles,  collisions  would  occur  between 
free  and  combined  a-particles  such  that  the  impinging 
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a-particlc  does  not  enter  the  inner  nucleus  of  the 
atom.  The  probability  of  such  collisions  is  calculated. 

J.  W.  Smith. 

Transmission  of  (3-rays  through  magnetised 
iron  foil :  an  attempt  to  polarise  a  beam  of 
electrons.  F.  E.  Myers  and  R.  T.  Cox  (Physical 
Rev.,  1929,  [ii],  34,  1067— 1008;  cf.  Cox  and  others, 
A.,  1928,  1169). — A  beam  of  (3-rays  from  radium  was 
transmitted  through  two  magnetised  iron  foils,  and  a 
Geiger  counter  was  used  to  find  the  number  pene¬ 
trating  both  foils  with  varying  angles  between  their 
directions  of  magnetisation.  No  evidence  of  polaris¬ 
ation  of  the  beam  was  obtained.  N.  M.  Bligh. 

Emission  of  (3-rays  in  radioactive  change. 
L.  B.  Loeb  (Physical  Rev.,  1929,  [ii],  34,  1212— 
1216). — Theoretical.  The  relations  between  p-rays 
and  y-rays  in  radioactive  disintegration  aro  sum¬ 
marised.  The  mechanism  of  the  emissions  and  the 
theoretical  difficulties  of  simultaneous  escape  of  p-rays 
with  varying  velocities  and  of  a-rays  of  constant 
energy  aro  discussed.  N.  M.  Bligh. 

Upper  limits  of  energy  in  the  p-ray  spectra  of 
actinium-B  and  actiaium-C".  B.  W.  Sargent 
(Proc.  Camb.  Phil.  Soc.,  1929,  25,  514— 521).— The 
absorption  in  paper  was  measured  for  the  p-rays  of 
actinium-(R-)-C)  and  actinium-G".  Values  found  for 
the  mass-ranges  of  the  p-rays  of  actinium-!?  and  -C" 
were  0-24  and  0  62  g./cm.2,  corresponding  with 
maximum  velocities  of  3430  and  6140  gauss  cm.  The 
y-ray  ionisations  of  actinium- (B+C)  and  -C"  arc 
respectively  about  one  third  and  one  sixth  %  of  the 
initial  p-ray  ionisation  of  actinium-6'". 

N.  M.  Bligh. 

P-Particles  of  very  small  energy  emitted 
during  radioactive  transformation.  N.  Feather 
(Proc.  Camb.  Phil.  Soc.,  1929,  25,  522— 529).— A  new 
typo  of  gold  leaf  source  is  described,  suitable  for  use 
with  an  expansion  chamber  for  the  detailed  examin¬ 
ation  of  p-particles  of  energy  less  than  50,000  electron 
volts.  Some  results  obtained  with  sources  of  radium- 
D  and  thorium- (B-f  C)  of  this  type  are  outlined. 

N.  M.  Bligh. 

Spectral  distribution  and  mean  wave-length 
of  Ra-y-rays.  D.  Skobemyn  (Z.  Physik,  1929, 
58,  595 — 612). — The  distribution  of  the  7/p^^  values 
for  567  Compton  electrons  in  a  Wilson  chamber  was 
observed.  It  is  found  that  the  scattering  coefficient 
calculated  on  the  statistical  distribution  according  to 
the  theory  of  Klein  and  Nishina  (cf.  A.,  1929,  373) 
agrees  within  experimental  error  with  that  observed. 
On  the  other  hand,  the  values  of  the  coefficient 
calculated  by  the  use  of  Dirac  and  Gordon’s  theory 
and  Compton’s  theory  differ  by  34%  and  39%, 
respectively.  The  spectral  distribution,  effective 
wave-length,  and  mean  energy  of  the  quanta  of 
radium-!?  and  -6,  and  the  radium-0  y-radiatiou  were 
derived  using  Klein  and  Nishina’s  theory.  The  spec¬ 
tral  distribution  is  compared  with  that  of  the  spec¬ 
trum  produced  photo-eleetrically.  The  distribution 
obtained  with  stronger  filtration  was  compared  with 
that  calculated  and  found  to  be  in  good  agreement. 

A.  J.  Mee. 

Scattering  of  thorium-  C"  y-radiation  by 
radium-G  and  ordinary  lead.  W.  Kuhn  (Phil 


Mag.,  1929,  [vii],  8,  625 — 636). — It  might  be  expected 
that,  analogous  with  the  absorption  of  the  D-lincs  by 
non-luminous  sodium  vapour,  there  should  be  a 
selective  absorption  of  monochromatic  y-rays  by 
atomic  nuclei,  corresponding  with  an  emission  of  the 
same  radiation.  To  test  this  possibility  the  scattering 
of  thorium-C"  y-radiation  by  the  lead  isotope  radium-G 
and  by  ordinary  lead  has  been  compared.  Ordinary 
lead  contains  about  50%  of  thorium-D  and  it  might 
be  possible  to  observe  a  nuclear  resonance  of  thor¬ 
ium-D  nuclei  for  some  y-lines  of  thorium-6'".  Tho 
experimental  arrangement  is  described.  The  result 
showed  that  any  nuclear  effect  produced  must  be 
no  more  than  0  05  of  tho  electronic  scattering. 
This  negative  result  cannot  be  explained  by  assuming 
that  the  y-rays  are  emitted  by  electrons  or  protons. 
The  expected  result  would,  however,  fall  within  the 
limits  of  the  experimental  error  if  tho  following 
assumptions  were  made  :  (1)  The  y-rays  are  emitted 
by  helium  nuclei.  (2)  A  time  interval  of  about  10-10 
sec.  or  more  elapses  between  the  emission  of  the  p-rays 
and  that  of  tho  y-rays.  There  is  some  evidence  of 
the  existence  of  such  a  time  interval  (cf.  Jacobsen, 
A.,  1928,  104).  (3)  The  resonance  line  must,  in 
the  case  of  thorium-D,  have  a  rather  short  wave¬ 
length  (10  X.  or  less).  (4)  The  movements  of  the 
a-particle  cause  the  residual  nucleus  to  move  in  such 
a  way  that  the  centre  of  gravity  is  at  rest. 

M.  S.  Burr. 

Decay  of  radium-D.  Mme.  P.  Curie  and 
(Mme.)  I.  Curie  (J.  Pliys.  Radium,  1929,  [vi],  10, 
385 — 387). — The  decay  of  radium-D  in  a  specimen  of 
active  lead  chloride  purified  from  radium-D  and 
polonium  was  studied  over  a  period  of  16  years  in 
an  ionisation  chamber.  From  the  corrected  ionis¬ 
ation  current-time  curve  it  is  concluded  that  the  life 
period  usually  accepted  from  measurements  of  the 
growth  of  polonium  is  too  short.  The  value  found  is 
19-5  years.  N.  M.  Bligh. 

Quantity  of  polonium  accumulated  in  tubes  of 
radon,  and  the  period  of  radium-D.  (Mme.)  I. 
Curie  (J.  Phys.  Radium,  1929,  [vi],  10,  388—391).— 
Tho  life  period  of  radium-D  was  evaluated  from 
measurements  of  tho  quantity  of  polonium,  estimated 
by  different  methods,  resulting  from  the  destruction 
of  a  known  quantity  of  radon  over  periods  of  2 — 4 
years.  The  value  obtained,  23  years,  shows  an 
unexplained  divergence  from  that  given  by  the  decay 
of  radium-D  (cf.  preceding  abstract).  The  value  21 
years  and  radioactive  constant  0-033  year-1  is  pro¬ 
visionally  adopted.  N.  M.  Bligh. 

Pendulum  orbit  of  the  normal  hydrogen 
molecule  (H2).  D.  Buchanan  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  125— 131).— Mathe¬ 
matical.  Assuming  that  the  two  electrons  oscillate 
along  the  right  bisector  of  the  line  joining  the  nuclei 
and  aro  always  equidistant  from  the  join  of  the  nuclei, 
the  periodic  solutions  are  considered  by  classical 
mechanics.  The  case  of  the  H2+  ion,  where  one 
electron  is  lacking,  is  also  considered. 

N.  M.  Bligh. 

Interaction  of  excited  helium  and  hydrogen 
atoms.  H.  Jones  (Proc.  Camb.  Phil.  Soc.,  1929, 
25, 445 — 453). — Mainly  mathematical.  By  the  method 
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of  wave  mechanics  the  interaction  of  a  hydrogen 
atom  in  its  normal  state  and  a  helium  atom  in  cither 
the  23S  or  21*S'  state  is  investigated.  The  first  case 
is  found  to  give  the  condition  for  the  formation  of  a 
loosely-bound  molecule  and  the  second  to  lead  to 
clastic  reflexion.  N.  M.  Bligh. 

Rotating  electron'  in  a  beam  of  light.  B.  M. 
Sen  (Phil.  Mag.,  1929,  [vii],  8,  690— 697).— Mathe¬ 
matical.  A  solution  of  the  wave  equation  of  a 
rotating  electron  under  a  plane  polarised  beam  of 
light  is  considered,  and  some  of  the  consequences  are 
indicated.  M.  S.  Burr. 

Possible  form  of  metallic  nitrogen.  G.  Horo¬ 
witz  (Z.  Physik,  1929,  58,  710— 717).— Theoretical. 
An  approximate  calculation  indicating  the  possibility 
of  the  existence  of  a  metallic  form  of  excited  active 
nitrogen  is  given.  This  possibility  rests  on  the  basis 
of  a  similarity  between  carbon  and  the  N+  ion  which 
has  a  homopolar  arrangement.  This  may  also  be  the 
origin  of  the  abnormally  large  heat  of  dissociation 
of  the  nitrogen  molecule.  A  complete  calculation  of 
the  case  is  impossible;  only  an  approximate  deriv¬ 
ation  of  the  properties  of  the  lattice  is  possiblo.  The 
stability  of  the  metallic  form  is  considered  in  com¬ 
parison  with  organic  explosives.  A.  J.  Mee. 

Heitler-London  theory  of  homopolar  mole¬ 
cules.  J.  Frenkel  (Physikal.  Z.,  1929,  30,  716 — 
717). — Preliminary.  The  Heitler-London  wave- 
mechanical  treatment  of  homopolar  molecules  is 
criticised  on  the  ground  that  the  application  of  the 
Pauli  principle,  in  the  sense  of  symmetry  of  functions 
restricted  to  single  electron  pairs,  is  invalid. 

R.  A.  Morton. 

Structure  of  atomic  nucleus.  G.  Gamow 
(Physikal.  Z.,  1929,  30,  717 — 720). — The  largo  mass 
defect  of  the  a-particle  (stability)  indicates  that  in 
atomic  nuclei  the  individuality  of  tho  a-particle  is 
not  lost.  Only  those  protons  which  are  not  sufficient 
in  number  for  the  formation  of  new  a-particles  can 
be  described  as  free  within  the  nucleus.  The  principal 
constituent  of  the  nucleus  is  a  conglomerate  of 
a-particles  around  which  a  certain  number  of  electrons 
can  be  grouped.  Tho  number  of  stable  electron  levels 
is  determined  by  tho  a-conglomcrate  and  each  level 
has  two  electrons  with  different  directions  of  spin 
(Pauli  principle).  Tho  energy  of  tho  nucleus  is 
expressed  as  E—Na  .  e a-\-Ea-\-Ep+Ee,  where  sB  is 
the  mass  defect  of  a  single  a-particle  and  Ea,  Ep,  and 
Ee  are  tho  binding  energies  of  the  a-conglomerate, 
the  free  protons,  and  tho  nuclear  electron  shells, 
respectively.  The  stability  of  nuclei  in  relation  to 
the  number  of  a-particles  and  protons  is  investigated 
theoretically  from  this  point  of  view. 

R.  A.  Morton. 

Explanation  of  the  absorption  spectrum  of 
the  solar  atmosphere.  L.  A.  Sommer  (Z.  Physik, 
1929,  58,  573 — 576). — Spectral  lines  in  the  absorption 
spectrum  of  tho  solar  atmosphere  can  be  explained  on 
the  quantum  theory  as  being  duo  to  transitions 
between  deep-lying  metastable  terms  of  the  atomic 
spectra  of  nitrogen  and  oxygen.  A.  J.  Mee. 

^Theory  of  nuclear  disintegration.  M.  Born 
(Z.  Physik,  1929,  58,  306— 321).— It  is  shown  that 


the  disintegration-probability  of  nuclei  may  be  treated 
according  to  the  conception  of  quantum  mechanical 
transition  probability.  For  two  different  nuclear 
models  the  disintegration  probability  is  calculated  as 
a  function  of  the  a-ray  energy.  J.  W.  Smith. 

Dynamic  atom  model  of  the  first  eleven 
elements  of  the  periodic  table.  J.  G.  Black 
(J.  Opt.  Soc.  Amer.,  1929, 19,  317 — 319). — A  dynamic, 
model  of  the  Bohr  atom  is  described,  capablo  of 
representing  all  the  normal  and  many  excited  con¬ 
figurations  of  the  first  eleven  elements.  The  nucleus 
and  electrons  are  supported  in  space  on  jets  of  air 
and  move  in  appropriate  paths.  Among  the  fourteen 
concepts  illustrated  are  the  electron  grouping,  the 
progression  of  perihelion,  and,  by  inclining  the  model, 
the  spinning  electron  and  the  quantisation  of  the  spin 
axis  in  space.  N.  M.  Bligii. 

Repulsion  of  atomic  kernels  as  a  factor  in 
organic  rearrangements.  W.  M.  Latimer  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3185 — 3190). — A  review 
of  available  data  shows  that  most  molecular  rearrange¬ 
ments  occur  with  a  decrease  of  tho  intcr-kernel 
repulsion  energy ;  increase  in  tho  repulsion  energy  is 
rare  and  is  always  accompanied  by  redistribution  of 
the  electrons  in  the  molecule.  Sometimes  the  repul¬ 
sion  energy  remains  unchanged.  The  following 
cneral  principle  is  enunciated.  If  there  are  a  num- 
er  of  possible  arrangements  of  the  atoms  in  a  molecule 
which  have  the  same  number  of  electrons  per  atom 
and  satisfy  equally  well  the  tendencies  of  the  more 
electronegative  elements  to  complete  their  octets  of 
electrons,  that  form  will  be  the  most  stable  which 
gives  a  minimum  of  repulsion  between  the  atomic 
kernels.  S.  K.  Tweedy. 

Probability  law  for  the  disintegration  of 
radioactive  substances  at  very  small  concen¬ 
trations.  G.  I.  Pokrowski  (Z.  Physik,  1929,  58, 
706 — 709). — Largo  deviations  from  tho  ordinary 
probability  law  have  been  observed  under  certain  con¬ 
ditions  for  the  disintegration  of  radioactive  substances ; 
previously  relatively  strong  sources  were  used.  An 
experiment  is  described  in  which  the  source  was  com¬ 
paratively  weak  and  the  aperture  large.  It  was  found 
that  regular  deviations  from  the  probability  law 
occurred  in  this  case.  This  points  to  the  fact  that 
the  disintegration  of  one  atom  is  not  independent  of 
the  disintegration  of  neighbouring  ones.  The  activ¬ 
ation  of  radioactive  substances  by  radiation  of  short 
wave-length  is  considered.  A.  J.  Mee. 

Scattering  of  short-wave  radiation  by  atoms 
according  to  Dirac’s  theory  of  radiation.  I. 
Waller  (Z.  Physik,  1929,  58,  75— 94).— Mathe¬ 
matical.  J.  W.  Smith:. 

Atomic  frequencies  in  solids.  R.  de  Malle- 
mann  (Compt.  rend.,  1929,  189,  736— 73S).— From 
tho  principle  that  in  a  discontinuous  medium  tho 
half-wave-length  of  stationary  vibrations  cannot  be 
less  than  the  shortest  equilibrium  distance  between 
the  constituent  particles  is  deduced  the  relation 
vm—Vj2a,  where  v„,  is  the  maximum  frequency,  i.e., 
that  of  the  residual  ray,  a  the  distance  between  the 
particles,  and  V  the  velocity  of  sound.  Satisfactory 
agreement  between  observed  and  calculated  values  of 
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v,„  deduced  from  a  and  V,  and  of  a  from  vm  and  V  is 
shown.  C.  A.  Silberrad. 

Charge  of  an  electron.  A.  S.  Eddington 
(Nature,  1929,  124,  840). — Further  mathematical 
consideration  affords  the  value  7ic/2-e2=137  (cf.  A., 
1929,  117).  A.  A.  Eldridge. 

Alteration  of  the  absorption  spectra  of  maltose, 
lsevulose,  and  dextrose  under  the  influence  of 
hydrogen  and  hydroxyl  ions.  L.  Kwtecinski  and 
L.  Marchlewski  (Bull.  Acad.  Polonaise,  1929,  A, 
317 — 330).- — The  absorption  spectra  produced  by 
mixing  N-  or  0-oiY-solutions  of  maltose,  lsevulose,  and 
dextrose  with  N-  or  O  oA'-solutions  of  hydrochloric 
acid  have  been  measured  at  intervals  of  6,  24,  72, 
120,  and,  in  somo  cases,  240  hrs.  after  mixing  the 
solutions.  Maltose  and  hydrochloric  acid  give  an 
increase  of  the  absorbing  power  but  no  distinct 
absorption  bands.  There  is  also  very  little  change 
in  the  optical  rotation  even  at  100°.  With  dextrose 
and  hydrochloric  acid  the  solution  remains  unchanged 
even  after  240  hrs.,  but  with  sodium  hydroxide  selec¬ 
tive  absorption  progressively  increases  owing  to  the 
formation  of  decomposition  products.  Lsevulose  and 
hydrochloric  acid  show  a  slight  shifting  of  the  absorp¬ 
tion  maximum,  towards  shorter  wave-lengths,  whereas 
with  sodium  hydroxide  there  is  a  gradual  shift  of  the 
band  to  the  red.  A.  I.  Vogel. 

Absorption  of  ultra-violet  light  by  xylenes.  B. 
Charlampowiczowna  and  L.  Marchlewski  (Bull. 
Acad.  Polonaise,  1929,  A,  335 — 339). — An  investig¬ 
ation  of  the  absorption  spectra  in  alcoholic  solution  of 
the  three  xylenes  is  described  and  it  is  shown  that  all 
follow  Beer’s  law.  o-Xylene  gives  two  bands  with 
maxima  at  2708  and  2624  A.,  m-xylenc  two  bands 
with  maxima  at  2724  and  2644  A.,  and  p- xylene  two 
bands  with  maxima  at  2744  and  2670  A.  The  p- 
compound  absorbs  ultra-violet  light  much  more 
strongly  than  the  other  two  isomerides. 

A.  I.  Vogel. 

Absorption  of  ultra-violet  light  by  cinnamic 
and  hydrocinnamic  acids.  L.  Marchlewski  and 
0.  Wyrobek  (Bull.  Acad.  Polonaise,  1929,  A,  331— 
334). — Hydrocinnamic  acid,  m.  p.  49°,  in  aqueous 
solution  yields  two  bands  with  maxima  at  2670  and 
2580  A.,  whilst  cinnamic  acid,  m.  p.  134°,  in  alcoholic 
solution  gives  only  one  band  with  a  maximum  at 
2710  A, ;  the  latter  is  considerably  more  absorbent. 

A.  I.  Vogel. 

Absorption  of  aqueous  solutions  of  tartaric 
acid  and  of  alkali  tartrates.  G.  Bruhat  and 
It.  Legris  (Compt.  rend.,  1929,  189,  745— 747).— The 
absorption  of  solutions  of  tartaric  acid  and  sodium 
and  potassium  tartrates  has  been  measured,  and  the 
results  are  shown  by  log  y  :  log  X  curves,  where  y  is 
the  optical  density  per  cm.  of  solution.  For  tartaric 
acid  for  values  of  X  from  2460  A.  to  the  beginning 
of  the  visible  spectrum,  and  for  the  tartrates  from 
2378  to  2536  A.,  the  relations  X/-\/y=a(X2— X,,2),  and 
k /X=a'x2/(X2— -X02)2,  where  k  is  the  extinction  and  a 
and  a'  are  constants,  hold,  Xn  being  approximately 
2330  A.  for  all.  C.  A.  Silberrad. 

Absorption  spectra  of  dibasic  aliphatic  acids 
in  the  ultra-violet.  (Mme.)  Ramart -Lucas  and 


F.  Salmon-Legagneur  (Compt.  rend.,  1929,  189, 
915 — 917). — To  test  the  validity  of  the  theory  (A., 
1929,  1447)  that  absorption  spectra  depend  on  intra¬ 
molecular  attractions  and  so  rather  on.  the  distance 
in  space  between  the  interacting  groups  than  on 
the  number  of  carbon  atoms  separating  them,  the 
absorption  curves  have  been  examined  for  the  normal 
dibasic  aliphatic  acids  containing  from  2  to  18  carbon 
atoms.  The  curves  are  more  or  less  similar  in  shape, 
but  show  no  regular  connexion  with  the  number  of 
carbon  atoms ;  to  that  extent  the  theory  is  supported. 

C.  A.  Silberrad. 

Comparative  stability  of  isomerides  according 
to  their  absorption  spectra.  Relation  between 
absorption  in  the  ultra-violet  region  and 
structure  of  diaryl  derivatives  of  ethylene  and 
ethane.  (Mme.)  Ramart -Lucas  (Compt.  rend., 
1929,  189,  802 — 804). — The  ascending  branch  of  the 
absorption  curve  in  the  ultra-violet  region  of  the 
symmetrical  compound  lies  nearer  to  the  visible 
region  than  does  that  of  the  unsymmetrical  isomeride 
in  a  Series  of  isomeric  diaryl  derivatives  of  ethylene 
and  isomerides  of  the  type  CArR2-COAr  and 
CAr2R-COR.  With  isomeric  diaryl  derivatives  of 
ethane  the  reverse  is  the  case.  A.  A.  Goldberg. 

Absorption  spectra  of  methyl  halides  and 
some  other  methyl  compounds  in  the  ultra¬ 
violet  and  in  the  Schumann  region.  G.  Herzberg 
and  G.  Scheibe  (Trans.  Faraday  Soc.,  1929,  25,  716 — 
717). — Measurements  were  made  at  vapour  pressures 
between  100  and  0-01  mm.  Methyl  iodide,  bromide, 
and  chloride  showed  continuous  absorption  bands,  with 
maxima  at  2500, 2000,  and  1750  A.,  and  discontinuous 
absorption  beginning  at  2010,  1785,  and  1600  A., 
respectively,  and  of  increasing  broadness .  The  absorp¬ 
tion  spectra  of  methyl  alcohol  and  acetonitrile  are 
similar  to  that  of  methyl  chloride,  and  completely 
continuous  to  1600  A.  Bands  reported  by  Leif  son 
(Astrophys.  J.,  1927,  63)  for  ethyl  alcohol  were  not 
found  and  are  attributed  to  impurity. 

N.  M.  Bligh. 

Spectrographic  investigations  of  cellulose 
derivatives.  B.  Rassow  and  W.  Aehnelt  (Cellu- 
losechem.,  1929, 10,  169 — 195). — Curves  for  the  ultra¬ 
violet  absorption  of  the  xanthate,  nitrate,  acetate,  and 
ethyl  ether  of  cellulose  have  been  obtained  between 
4000  and  2200  A.  by  the  Baly-Hartley  method.  The 
lack  of  a  suitable  solvent  prevents  similar  observations 
with  cellulose.  Cellulose  nitrate  shows  only  a  general 
absorption.  Cellulose  triacetate  gives  a  curve  similar 
in  form  to  that  of  a  diacetate  (celfitc),  and  to  triethyl- 
cellulose.  Cellulose  xanthate  (viscose)  has  a  strong 
band  at  3000  A.  Since  this  persists  after  purification 
it  cannot  be  due  to  impurities  such  as  ethyl  xanthate 
or  sodium  trithiocarbonate,  which  have  bands  in  the 
same  position. 

The  influence  .of  cations  on  the  ageing  and  precipit¬ 
ation  of  viscose  has  been  investigated,  and  it  is  shown 
that  the  hydrogen-ion  concentration  of  the  medium 
is  an  important  factor.  T.  H.  Morton. 

Absorption  spectrum  of  cobalt  chloride  and 
its  variation.  P.  Vaillant  (Compt.  rend.,  1929, 
189,  747 — 749). — Six  solutions  of  cobalt  chloride  were 
examined :  three  in  water,  and  three  in  aqueous 
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alcohol  of  d  0-91,  20%  sodium  chloride,  and  68%  zinc 
chloride  solutions,  respectively.  (3  in  the  absorption 
formula,  i=Ix crnl&  {n = concentration ,  Z=thickness  of 
solution),  was  determined  for  eleven  values  of  A  be¬ 
tween  5000  and  6000  A .  The  [3-A  curves  thus  obtained, 
although  showing  maxima  for  varying  values  of  A,  are 
all  superposable.  They  consist  of  two  approximately 
linear  branches.  It  is  concluded  that  in  all  six  solu¬ 
tions  the  only  absorbent  is  the  Co++  ion,  the  activity 
of  which  varies  with  its  concentration  and  that  of  the 
other  ions  in  the  solution.  C.  A.  Silberrad. 

Certain  electronic  bands  of  carbon  dioxide. 
J.  F.  Duncan  (Physical  Rev.,  1929,  [ii],  34,  1148— 
1153). — Using  a  low- voltage  arc  discharge  as  source 
in  a  stream  of  carbon  dioxide  the  electronic  bands 
near  2880  and  2895  A.  reported  by  Fox  (cf.  A.,  1927, 
916)  were  photographed  under  very  high  dispersion 
and  examined  with  a  comparator  and  a  Moll  micro¬ 
photometer.  Wave-numbers  of  lines  and  estimated 
intensities  are  tabulated.  The  fine  structure,  the 
probable  emitter  of  the  bands,  and  their  relation  to 
other  bands  of  the  spectrum  are  discussed. 

N.  M.  Bligh. 

High-temperature  absorption  spectra  of 
alkali  halide  phosphors.  (Frl.)  M.  Forr6  (Z. 
Physik,  1929,  56,  534—543). — The  temperature  vari¬ 
ation  of  the  absorption  of  natural  rock-salt,  of 
synthetic  crystals  of  sodium  chloride,  potassium 
chloride  and  bromide,  and  of  these  substances  con¬ 
taining  from  0-001  to  0-01%  of  thallium,  lead,  and 
silver,  has  been  examined  in  the  ranges  —183°  to  550° 
and  from  1800  to  3600  A.  The  absorption  of  the 
chloride  phosphors  is  relatively  small,  and  changes 
slowly  in  character  or  amount  with  temperature,  silver 
producing  the  greatest  effect;  that  of  the  bromide 
phosphors  is  more  complex  and  is  characterised  by  a 
greater  temperature  coefficient.  R.  W.  Lunt. 

Absorption  spectra  of  six  new  alkali  halide 
phosphors  with  the  addition  of  thallium.  (Frl.)  M. 
Forr6  (Z.  Physik,  1929,  58,  613 — 618). — The  absorp¬ 
tion  spectra  of  six  new  alkali  halide  phosphors  were 
determined  and  compared  with  those  of  six  previously 
investigated.  With  the  exception  of  the  absorption 
spectrum  of  caesium  iodide  all  the  others  have  a  similar 
structure.  In  all,  the  different  effects  of  the  lattice 
anions  is  noticeable.  The  absorption  spectrum  of 
pure  caesium  iodide  is  also  given  and  there  is  a  discus¬ 
sion  of  the  advantages  and  disadvantages  of  the  use 
of  thin  phosphor  crystal  layers  prepared  by  melting 
the  substances  between  quartz  plates.  (Cf.  preceding 
abstract.)  A.  J.  Mee. 

Isotope  effect  in  the  absorption  spectrum  of 
iodine  monochloride.  J.  Patkowski  and  W.  E. 
Curtis  (Trans.  Faraday  Soc.,  1929,  25,  725 — 736). — 
The  isotope  effect  in  band  spectra  where  relatively 
large  changes  of  vibrational  quantum  number  occur 
should  differ  markedly  from  that  in  band  systems 
involving  relatively  small  changes.  The  isotopic 
separation  of  band  heads  should  reach  a  maximum  for 
a  particular  value  of  n' ,  which  is  the  same  for  all 
values  of  n",  and  the  true  n'  values  may  be  derived 
from  the  position  of  this  maximum  if  accurately 
located,  or  may  be  calculated  from  individual  separ¬ 
ations  if  the  n"  numeration  is  known.  New  measure¬ 


ments  of  a  number  of  IC135  and  IC137  heads  are  given, 
and  used  with  existing  data  to  verify  these  conclusions 
and  to  obtain  the  true  vibrational  quantum  numbers. 
The  correction  to  the  n'  values  of  Wilson  (cf.  A.,  1928, 
1306)  is  +61-.  The  n"  value  for  the  first  progression 
is  probably  1.  The  values  of  the  fundamental  vibra¬ 
tion  frequencies  of  IC1  are  382  for  the  normal  and 
224  cm.-1  for  the  excited  molecule.  The  correspond¬ 
ing  decrease  in  the  binding  force  (2-9  :  1)  is  approxim¬ 
ately  the  same  as  for  the  Cl2  (3-2  :  1)  and  I2  (2-8  :  1) 
molecules.  The  electronic  frequency  associated  with 
this  band  system  is  13,674  cm.-1  (1-69  volts). 

N.  M.  Bligii. 

Absorption  spectrum  of  chlorine  dioxide. 
C.  F.  Goodeve  and  C.  P.  Stein  (Trans.  Faraday  Soc., 
1929,  25,  733 — 751). — Investigation  of  the  visible, 
near  ultra-violet,  and  ultra-violet  spectrum  was  made 
over  a  wide  range  of  pressures  ;  these  consist  of  regular 
sequences  of  bands  degraded  towards  the  red,  each 
sequence  being  made  up  of  four  principal  bands 
decreasing  in  intensity  with  rise  of  frequency.  The 
bands  form  series  the  members  of  which  have  a  com¬ 
mon  frequency  difference.  The  wave-numbers  cor¬ 
responding  with  the  positions  of  the  heads  of  the 
members  of  the  principal  series  are  tabulated,  and  a 
number  of  heads  of  weak  bands  are  arranged  as  sub- 
series.  Deslandres’  law  is  applied  to  the  interpret¬ 
ation  of  the  series  spectrum,  which  is  discussed  theor¬ 
etically,  and  a  proposed  assignment  of  vibrational 
quantum  numbers  and  doublet  structure  is  tabulated. 
The  double  band-heads  in  relation  to  the  isotope  effect 
and  the  rotational  fine  structure  are  considered.  It  is 
suggested  that  the  molecule  acts  as  a  diatomic  mole¬ 
cule,  the  oxygen  atoms  being  close  together  and  acting 
as  a  unit.  N.  M.  Bligh. 

Visible  absorption  spectra  in  some  crystalline 
salts  of  the  rare  earths.  F.  I.  G.  Rawlins  (Trans. 
Faraday  Soc.,  1929,  25,  762 — 765 ;  cf.  Ephraim  and 
Bloch,  A.,  1928,  217). — The  visible  absorption  spectra 
of  the  crystalline  nitrates  and  sulphates  of .  praseo¬ 
dymium,  neodjmiium,  and  samarium  are  ascribed  to 
the  ions  Pr4  ++,  Nd4'++,  and  Sin'1"14  as  carriers.  The 
sharpness  of  many  of  the  lines  is  due  to  the  shielding  of 
the  4^  electrons  by  the  5X  and  52  shells.  These  spectra 
are  peculiar  to  the  rare  earths  on  account  of  the  in¬ 
complete  nature  of  their  inner  electronic  shells.  From 
a  consideration  of  the  ground  states  of  the  ions  R+++, 
no  obvious  relation  with  the  spectra  of  the  neutral 
metal  atoms  is  expected.  N.  M.  Bligh. 

Ultra-violet  lead  oxide  band  system.  S.  Bloom- 
enthal  (Science,  1929,  69,  677). — Bands  attributed 
to  lead  monoxide  have  been  observed  with  heads  at 
3209-2,  3264-4,  3320-7,  3341-8,  3401-9,  3485-7,  and 
3594-2  A.,  together  with  many  weaker  bands.  The 
isotope  effect  calculated  from  the  formula  for  the  lead 
monoxide  system  is  0-033  A.,  in  agreement  with  the 
value  0-037  A.  given  by  measurements  of  the  bands 
obtained  using  Pb200  and  then  Pb208-  207’  206  in  the 
light  source.  L.  S.  Theobald. 

Mechanism  of  homogeneous  gas  reactions. 
II.  Absorption  spectrum  of  nitrogen  pentoxide 
and  its  method  of  decomposition.  H.  C.  Urey, 
L.  H.  Dawsey,  and  F.  O.  Rice  (J.  Amer.  Chem.  Soc., 
1929,  51,  3190 — 3194). — The  ultra-violet  absorption 
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spectrum  of  nitrogen  pentoxide  is  continuous,  the 
absorption  commencing  at  about  3050  A.  and  extend¬ 
ing  into  the  Schumann  region.  The  upper  absorption 
limit  corresponds  with  a  reaction  energy  of  93-2  kg.- 
cal.,  thus  indicating  that  the  primary  reaction  N205= 
2N0o-l-0,  which  has  an  energy  of  96  kg.-cal.,  takes 
place.  Evidence  is  cited  in  favour  of  this  conclusion 
and  it  is  suggested  that  the  mechanism  of  the  reaction 
is  analogous  to  that  suggested  by  Gurney  and  Condon 
(A.,  192S,  1170)  for  radioactive  decomposition,  or  to 
the  spontaneous  dissociation  of  the  excited  hydrogen 
molecule  (Blackett  and  Franck,  A.,  1925,  ii,  1097). 

S.  K.  Tweedy. 

Infra-red  spectra  of  certain  rare  earths  and 
other  elements.  H.  J.  C.  Ireton  and  (Miss)  A.  M. 
Keast  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III, 
13 — 18). — The  spark  spectra  of  ruthenium,  rhodium, 
palladium,  osmium,  iridium,  and  platinum  and  the 
arc  spectra  of  ytterbium,  praseodymium,  and  tantalum 
were  photographed  and  wave-lengths  measured  and 
tabulated.  No  definite  spark  lines  were  found  for 
ruthenium  and  osmium.  N.  M.  Bligh 

Infra-red  spectra  of  solid  bodies.  C.  Schaefer 
(Trans.  Faraday  Soc.,  1929,  25,  841 — 855). — A  general 
survey  is  given  of  work  on  the  infra-red  spectra  of 
solids  with  special  reference  to  its  bearing  on  mole¬ 
cular  structure.  The  theory  of  vibrations  in  solids 
and  methods  of  observation  by  reflexion,  absorption, 
and  dispersion  are  reviewed.  A  review  is  given  of 
measurements  of  the  infra-red  spectrum  of  solids 
through  refractive  indices,  of  the  longer  wave-lengths 
by  the  method  of  residual  rays,  illustrated  for  diatomic 
crystals,  of  work  on  the  fundamental  internal  vibration 
frequencies  of  chemical  radicals  in  more  complex 
crystals,  on  the  weaker  combination  frequencies  found 
by  the  more  sensitive  methods  of  absorption,  and  on 
“  external  ”  vibrations  for  polyatomic  crystals. 

N.  M.  Bligh. 

Infra-red  absorption  spectra  of  salts  con¬ 
taining  the  group  AX4.  A.  M.  Taylor  (Trans. 
Faraday  Soc.,  1929,  25,  856 — 860). — The  absorption 
spectra  of  the  sulphate,  chromate,  perchlorate,  and 
permanganate  of  potassium  were  measured,  using  a 
modified  form  of  Tolksdorf’s  method  (A.,  1928,  565). 
Results  are  plotted  for  the  four  salts  and  all  show 
intense  absorption  near  10  jx.  This  frequency  is  due 
to  the  oscillation  of  the  oxygen  atom  along  the  median 
of  the  tetrahedral  group,  and  tends  to  be  slowed  down 
with  increasing  distance  from  the  central  atom,  and 
to  be  made  more  rapid  as  the  charge  on  the  latter 
increases.  Another  frequency  is  due  to  the  oscillation 
of  the  central  atom.  Results  are  discussed  in  relation 
to  earlier  measurements  of  the  reflexion  spectra. 

N.  M.  Bligh. 

Band  spectrum  of  potassium  permanganate  in 
the  crystalline  state  and  in  solution.  A.  M. 
Taylor  (Trans.  Faraday  Soc.,  1929,  25,  S60— 863).— 
Reasons  are  given  for  expecting  the  absorption 
spectrum  of  potassium  permanganate  in  the  visible 
region  to  be  banded.  Such  a  band  spectrum  is  found ; 
the  frequency  difference  between  the  bands  is  the 
frequency  of  oscillation  of  the  manganese  atom  as 
determined  from  the  infra-red  spectrum  of  the  salt 
which  gives  a  band  at  12-7  g.  The  spectra  of  the 


crystalline  salt  in  aqueous  and  in  ethyl  acetate  solution 
were  photographed  and  compared.  Differences  in 
band  spacing  are  attributed  to  the  influence  of 
solvation  on  the  Mn04  ion.  N.  M.  Bligh. 

Infra-red  spectra  of  liquids.  J.  Lecomte 
(Trans.  Faraday  Soc.,  1929, 25,  864 — S76)'. — A  general 
survey  is  given  of  work  on  the  infra-red  absorption, 
reflexion,  and  magnetic  rotation  spectra  of  liquids ; 
the  results  obtained  are  summarised  and  correlated 
with  chemical  constitution.  The  origin  of  and  calcu¬ 
lations  on  the  spectra  are  discussed  and  their  con¬ 
nexion  with  the  visible  and  ultra-violet  spectra  is 
examined.  Some  physico-chemical  applications,  cal¬ 
culations  of  heats  of  vaporisation,  heats  of  combin¬ 
ation,  and  activation  energy  of  molecules  are  illus¬ 
trated.  The  principal  unsolved  problems  are 
enumerated.  N.  M.  Bligh. 

Infra-red  bands  of  hydrogen  combined  with 
carbon  in  the  molecule  of  organic  compounds. 
G.  B.  Bonino  (Trans.  Faraday  Soc.,  1929,  25,  S76 — 
888). — The  infra-red  bands  of  hydrogen  combined  in 
the  organic  molecule,  and  particularly  the  band  at 
3-4  g  found  in  compounds  containing  the  CH  linking, 
are  discussed.  The  deduction  of  structure  from  the 
position  of  the  various  bands  and  evidence  on  chemical 
properties  from  a  study  of  the  fine  structure  of  the 
bands  is  indicated.  From  the  intensity  of  absorption 
evidence  can  be  obtained  as  to  the  probability  that  a 
given  band  may  change  its  proper  energy  level,  thus 
giving  rise  to  certain  chemical  consequences.  Infra¬ 
red  spectrometry  data  can  be  applied  to  the  study  of 
the  energy  and  kinetics  of  molecules. 

N.  M.  Bligh. 

Molecular  absorption  spectra  of  liquids  below 
3g.  J.  W.  Ellis  (Trans.  Faraday  Soc.,  1929,  25, 
888 — 898). — The  absorption  spectra  of  organic  liquids 
show  numerous  bands  in  the  region  below  3  (X,  and 
certain  features  among  the  spectra  of  chemically 
related  compounds  recur  regularly.  The  frequency 
ratio  of  eight  experimentally  observed  bands  was  found 
to  be  given  by  a  simple  relation  and  an  equation  for 
the  frequencies  was  deduced,  which  is  discussed  with 
special  reference  to  the  bands  of  benzene,  and  is 
analysed  on  a  quantum  basis .  The  series  is  attributed 
to  the  CH  linking,  and  the  evaluation  of  the  heat  of 
linking  of  this  linking  is  treated  theoretically  and  com¬ 
pared  with  experimental  data.  The  doubling  of  certain 
absorption  bands  and  its  explanation  are  discussed. 
Most  or  all  of  the  fundamental  absorption  bands  of 
hydrocarbons  which  are  associated  with  the  funda¬ 
mental  vibration  rates  of  the  molecule  probably  occur 
in  the  spectrum  with  wave-lengths  greater  than  3  (x ; 
hence  bands  below  3  (X  must  be  interpreted  as  over¬ 
tone  and  combination  frequencies.  The  benzene 
bands  in  this  region  are  investigated.  The  occurrence 
of  bands  for  other  compounds  which  can  be  associated 
with  linkings  other  than  CH  is  examined,  and  is  sup¬ 
ported  by  NH  bands  at  1-5  and  1  g. 

N.  M.  Bligh.  .. 

Infra-red  spectra  of  gases.  (Sir)  R.  Robertson 
(Trans.  Faraday  Soc.,  1929,  25,  899— 912).— A  sum¬ 
mary  of  the  history  and  development  of  work  in  the 
infra-red,  chiefly  as  applied  to  the  investigation  of 
gases,  with  special  reference  to  its  bearing  on  chemical 
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problems,  and  its  relation  to  other  physical  properties 
of  gases.  N.  M.  Bligh. 

Chemical  structure  and  infra-red  analysis. 
E.  K.  Rhdeal  (Trans.  Faraday  Soc.,  1929,  25,  921 — 
925). — Data  on  the  convergence  point  of  the  vibra¬ 
tional  spectrum  can  be  applied  to  the  interpretation 
of  the  mechanism  Of  photo-chemical  dissociation  and 
to  the  evaluation  of  the  dissociation  energy  effected  by 
oscillation.  Information  can  be  obtained  from  the 
fundamental  frequency  on  the  existence  of  tautomeric 
modifications,  and  probably  on  the  rate  of  attainment 
of  equilibrium  in  tautomeric  systems,  and  on  the  dis¬ 
tribution  of  isotopic  forms.  The  determination  of  the 
stability  of  the  more  complex  molecular  systems  and  a 
comparison  with  that  determined  from  the  potential 
functions  of  resulting  binary  systems  are  discussed. 
From  the  calculated  moments  of  inertia  the  angle  of 
the  symmetrical  system  can  be  determined,  and  will 
probably  permit  the  evaluation  of  the  alteration  of 
the  tetrahedral  angles  for  carbon-hydrogen  in  the 
XMe  group  as  alterations  are  made  in  the  group  X, 
thus  leading  to  a  quantitative  study  of  polarity. 
Identifications  of  certain  linkings  have  been  made  from 
the  characteristic  infra-red  absorption  spectra  of  cer¬ 
tain  organic  compounds;  further  information  can  be 
obtained  from  the  fundamental  and  overtone  vibration 
frequencies.  A  dipole  system,  as  a  function  of  two 
terms  only,  for  an  attractive  and  a  repulsive  force  is 
investigated.  N.  M.  Bligh. 

Infra-red  spectra  of  gases  under  high  disper¬ 
sion.  E.  F.  Barker  and  C.  F.  Meyer  (Trans. 
Faraday  Soc.,  1929,  25,  912 — 921). — Experimental 
methods  of  investigation  using  a  diffraction  grating 
and  a  monochromator  to  limit  the  spectral  range,  and 
various  modifications  which  have  contributed  to  refine¬ 
ments  of  measurement  are  described.  Typical  gases 
for  whioh  vibration  bands  have  been  resolved  are 
tabulated  in  four  groups  according  to  the  order  of 
complexity  of  .  rotation  :  diatomic  molecules  for  which 
the  rotating  nuclei  move  only  in  a  plane;  methane, 
which  may  rotate  about  any  axis  without  precession ; 
molecules  which  rotate  with  a  simple  precession,  and 
those  with  three  unequal  moments  of  inertia.  The 
character  of  the  absorption  bands  as  influenced  by  the 
nature  of  the  rotation  and  the  direction  within  the 
vibrating  molecule  of  the  change  in  electric  moment  is 
discussed,  and  illustrated  in  particular  for  ammonia 
and  hydrogen  chloride.  N.  M.  Bligh. 

Probable  infra-red  spectrum  of  sulphur 
vapour.  A.  M.  Taylor  (Trans.  Faraday  Soc., 
1929, 25,  929 — 930 ;  cf.  A.,  1927,  925). — An  apparatus 
is  described  by  means  of  which  attempts  were  made  to 
measure  the  absorption  of  sulphur  vapour.  It  was 
found  possible  only  to  locate  the  positions  of  the 
maxima  of  absorption  which  were  shifted  towards 
higher  frequencies,  the  shift  being  opposite  to  that 
observed  in  raising  the  temperature  of  the  solid  or 
liquid  states,  the  form  of  the  spectra  being  otherwise 
mainly  unchanged.  N.  M.  Bligh. 

Vibration-rotation  spectra  of  diatomic  mole¬ 
cules.  C.  P.  Snow  (Trans.  Faraday  Soc.,  1929,  25, 
930 — 936). — Vibration  bands  are  discussed  and  the 
known  band  systems  for  a  number  of  diatomic  mole¬ 


cules  are  tabulated.  The  rotational  fine  structure  of 
vibration  bands  is  treated  mathematically.  Deduc¬ 
tions  made  for  diatomic  molecules  from  vibration- 
rotation  spectra  are  tabulated  and  compared  with 
those  made  from  electronic  band  spectra. 

N.  M.  Bligh. 

Absorption  spectrum  of  ammonia  gas  in  the 
near  infra-red.  It.  Mecke  and  It.  M.  Badger 
(Trans.  Faraday  Soc.,  1929,  25,  936 — 938). — Under 
high  dispersion,  three  separate  bands  of  the  oscillation- 
rotation  type  with  centres  at  about  8S10,  7920,  and 
6450  A.,  respectively,  were  for  the  first  time  photo¬ 
graphed.  The  7920,  or  most  intense,  band  resembles 
the  3  p.  ammonia  band,  of  which  it  is  apparently  the 
third  harmonic,  and  is  of  high  complexity.  The  weak 
6450  band  appears  to  be  the  fourth  harmonic.  The 
8810  band  is  similar  to  that  at  2  p,  and  consists  of  two 
series  of  lines  displaced  with  respect  to  each  other,  and 
each  having  the  same  spacing.  With  the  new  data 
the  known  ammonia  bands  are  classified  and  explained 
as  combinations  of  three  fundamental  frequencies. 

X.  M.  Bligii. 

Raman  effect  in  the  X-ray  region.  W.  Kast 
(Z.  Physik,  1929,  58,  519 — 522). — If  X-rays  aro  scat¬ 
tered  at  aluminium  the  K  ionisation  corresponds  with 
an  energy  loss  of  1550  volts.  This  means  for  a  lino  of 
wave-length  612  X.  (the  rhodium  Ka.  line)  a  displace¬ 
ment  of  50  X.  towards  the  long  waves.  An  exposure 
of  36  hrs.  was  given,  this  being  about  twenty  times  the 
length  of  exposure  required  to  photograph  the  Comp¬ 
ton  line,  but  there  was  not  the  slightest  appearance  of 
the  displaced  line.  The  possibility  of  the  occurrence 
of  Raman  lines  in  the  X-ray  range  is  discussed. 

A.  J.  Mee. 

Molecular  light  scattering  in  solid  bodies.  III. 
Intensity  of  the  light  scattered  by  crystalline 
quartz.  G.  Landsberg  and  K.  Wulfsolm  (Z. 
Physik,  1929,  58,  95—103;  cf.  ibid.,  1927  ,  43,  773; 
45,  442). — The  intensity  of  the  light  scattered  by 
crystalline  quartz  has  been  compared  with  that  scat¬ 
tered  by  carbon  dioxide.  The  results  obtained  are  in 
agreement  with  the  values  deduced  on  Gans’  theory, 
Hbut  not  with  those  from  the  Einstein-Smoluchowski 
formula.  Calculation  of  the  Avogadro  number  from 
the  data  gives  a  value  of  6-9  X 1023.  J.  W.  Smith. 

Raman  effect  and  the  hydrogen  spectrum. 
W.  Finkelnbhrg  (Z.  Physik,  1929,  58,  425 — 428). — 
Reasons  are  given  to  show  that  the  suggestions  made 
by  Allen  (A.,  1929,  363)  and  Deodhar  [ibid.,  1361) 
concerning  the  origin  of  the  Raman  effect  in  hydrogen 
are  highly  improbable.  W.  R.  Angus. 

Investigation  of  molecular  structure  by  light 
scattering.  (Sir)  C.  V.  Raman  (Trans..  Faraday 
Soc.,  1929,  25,  781 — 792). — The  investigations  on 
light  scattering  leading  up  to  the  discovery  of  the 
Raman  effect  are  described.  The  nature  of  the  effect 
and  the  studies  made  of  it  in  gases,  liquids,  mixtures 
and  solutions,  crystals  and  amorphous  solids,  and  of 
the  intensity  and  polarisation  of  the  scattered  radi¬ 
ation  are  outlined.  The  relationship  of  the  effect 
with  ultra-violet  and  infra-red  spectra,  the  theory  of 
the  effect,  and  its  relation  to  molecular  structure  are 
discussed.  N.  M.  Bligh. 
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Methods  of  excitation  of  Raman  spectra. 
R,  W.  Wood  (Trans.  Faraday  Soc.,  1929,  25,  792 — 
796). — A  general  summary  of  the  methods  employed 
in  the  study  of  the  Raman  effect  is  given.  The  most 
suitable  wave-lengths  of  the  exciting  radiation,  from  a 
mercury  arc  or  a  helium  tube,  in  relation  to  the  sub¬ 
stance  to  be  investigated  and  the  technique  developed, 
are  described  and  discussed.  N.  M.  Bligh. 

Raman  effect  with  liquid  hydrogen.  J.  C. 
McLennan  and  J.  H.  McLeod  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  19 — 20). — The  spectrum  of 
the  light  from  the  mercury  arc  scattered  by  liquid 
hydrogen  contained  the  lines  4426-S,  4472-1,  and 
4863-5  A.,  which  were  shown  by  a  comparison  with 
baud  spectra  data  to  bo  clue  to  the  rotational  0 — ->2, 
1 — >-  3 ,  and  the  vibrational  0— >  1  transitions,  apparently 
contrary  to  the  usual  selection  rules,  and  supporting 
the  view  that  hydrogen  at  low-  temperatures  is  a 
mixture  of  symmetrical  and  anti-symmetrical  mole¬ 
cules.  N.  M.  Bligh. 

Raman  effect  in  the  neighbourhood  of  the 
critical  point.  S.  L.  Ziemecki  and  K.  Narkje- 
wicz-Jodko  (Naturwiss,,  1929,  17,  876).— The  in¬ 
tensity  of  the  Raman  effect  does  not  appear  to  change 
suddenly  in  the  neighbourhood  of  the  critical  point. 
The  critical  temperature  of  an  isobutyric  acid-water 
mixture  is  near  24°,  and  although  the  classical  scatter¬ 
ing  increases  enormously  with  the  appearance  of 
opalescence,  the  Raman  lines  do  not  increase  in  in¬ 
tensity  by  more  than  30%,  even  this  small  change 
being  perhaps  apparent  only  as  the  continuous  back¬ 
ground  is  also  increased  in  intensity.  Opalescence 
results  in  more  efficient  scattering  of  the  weaker  lines 
in  the  spectrum  of  the  exciting  light. 

R.  A.  Morton. 

Raman  effect.  I.  Spectra  of  some  halogen- 
ated  hydrocarbons.  II.  Saturated  and  olefinic 
hydrocarbons.  III.  Aniline  and  dimethyl- 
aniline.  IV.  Pyridine  and  piperidine.  G.  B. 
Bonino  and  L.  Brull  (Gazzetta,  1929,  59,  643 — 660, 
660 — 667,  668 — 675,  675 — 680). — I.  The  substitution 
of  chlorine  atoms  for  hydrogen  atoms  in  the  ethane 
moleoule  displaces  the  maximum  at  3-39  (i  in  the  infra¬ 
red  absorption  band  characteristic  of  the  CH  group  in 
ethane  to  shorter  wave-lengths.  From  measurements 
of  the  Raman  spectra  of  chloroethanes  the  following 
values  were  found  :  dichloroethane  3-38,  tetrachloro- 
ethane  3-35,  pentachloroethane  3-345  p. ;  hexachloro- 
ethane  gave  no  band.  The  corresponding  maximum 
absorption  band  at  3-28  p  in  the  ethylene  molecule  is 
similarly  displaced  :  cis -  and  ira/is-dichloroethylenes 
3-25,  trichloroethylene  3-24  p ;  tetrachloroethylene,  no 
band.  The  infra-red  spectra  of  the  above  compounds 
between  2  and' 60  p  deduced  from  the  Raman  spectra 
are  given. 

II.  The  Raman  spectra  of  pentane,  heptane,  octane, 
decane,  and  amylene  have  been  measured  and  the 
infra-red  spectra  calculated.  All  these  hydrocarbons 
give  the  characteristic  CH  band  at  3-4  p,  and  a  second 
CH  band  at  3-49 — 3-50  p.  Amylene  gives  a  third 
band  at  3-365  p. 

III.  From  Raman  spectrum  measurements  the 
presence  of  the  3-28  p  unsaturated  CH  band  is  con¬ 
firmed  in  the  infra-red  absorption  spectra  of  aniline 


and  of  dimethylaniline.  The  NH  band  at  2-98 — 3  0  p 
is  present  in  the  aniline  spectrum,  but  not  in  that  of 
the  dimethyl  compound. 

IV.  The  aromatic  CH  band  at  3-27  p  is  present  in 
the  infra-red  spectrum  of  pyridine,  whereas  with 
piperidine  the  characteristic  aliphatic  CH  bands  (cf .  II) 
at  3-4  and  3-51  p  are  obtained.  The  piperidine  spec¬ 
trum  also  gives  the  characteristic  NH  band  at  3  01  p, 
which  is  absent  in  the  pyridine  spectrum. 

O.  J.  Walker. 

Raman  effect  in  some  liquefied  gases.  P. 
Daure  (Trans.  Faraday  Soc.,  1929,  25,  825 — 828). — 
The  negative  secondary  lines  are  more  intense  than  the 
corresponding  positive  lines,  and  more  readily  allow 
the  determination  of  the  characteristic  frequencies. 
Experiments  were  made  on  liquefied  gases  in  a  small 
tube  placed  in  a  non-silvered  Dewar  flask  illuminated 
with  a  mercury-vapour  lamp,  and  the  Raman  spectra 
were  photographed.  Characteristic  frequencies  are 
tabulated  for  the  liquefied  gases  hydrogen  chloride, 
ammonia,  methane,  ethane,  propane,  ethylene,  and 
acetylene  dissolved  in  acetone,  and  their  interpretation 
is  discussed.  N.  M.  Bligh. 

Raman  spectra  in  atmospheres  surrounding 
metallic  arcs.  B;  Veniiatesachar  and  L.  Sibaiya 
(Nature,  1929,  124,  838). — The  spectrum  of  the 
mercury  arc  in  carbon  dioxide  at  60  mm.  contains  two 
faint  lines  coinciding  in  position  with  the  two  Raman 
lines  recorded  by  Rasetti  (A.,  1929,  241).  Raman 
lines  of  carbon  tetrachloride  were  not,  however, 
observed  with  a  mercury  arc  in  an  atmosphere  of  that 
substance.  Some  of  the  faint  lines  in  other  spectra 
may  be  Raman  lines.  A.  A.  Eldridge. 

Raman  effect.  IV.  Raman  spectrum  of 
organic  substances  (benzene  derivatives).  A. 
D adieu  and  K.  W.  F.  Kohlrausch  (Monatsh.,  1929, 
53  and  54, 282—298;  cf.  A.,  1929, 976).— Data  concern¬ 
ing  the  Raman  spectra  of  benzene,  benzyl  alcohol, 
dimethylaniline,  ethylbenzene,  benzonitrile,  benzyl 
chloride,  benzoyl  chloride,  benzophenone,  aceto¬ 
phenone,  and  acetaldehyde  are  tabulated.  Benzene 
shows  the  Raman  line  v'=2945  cm.-1  hitherto  asso¬ 
ciated  with  the  aliphatic  OH  linking.  This  disappears 
in  mono-substituted  derivatives  of  benzene  when  the 
substituent  contains  no  OH  linking.  The  results  are 
discussed  ini  terms  of  a  theory  of  coupled  vibrations 
and  as  to  their  significance  in  indicating  an  unsym- 
metrical  structure  for  the  benzene  molecule. 

L.  S.  Theobald. 

Raman  effect.  II.  Raman  spectrum  of 
organic  substances  (benzene  derivatives).  III. 
Attempted  interpretation  of  Raman  spectra. 
A.  Dadieu  and  K.  W.  F.  Kohlrausch  (Monatsh., 
1929,  52,  379—407;  cf.  A.,  1929,  1127).— II.  The 
Raman  spectra  of  benzene,  chloro-,  bromo-,  and  iodo- 
benzene,  phenol,  anisole,  benzaldehyde,  aniline,  aceto¬ 
phenone,  nitrobenzene,  o-  and  p-  dichlorobenzene,  o-, 
in-,  andp-xylene,  methyl  ethyl  ketone,  naphthalene  dis¬ 
solved  in  carbon  tetrachloride,  and  a  mixture  of  xylenes 
have  been  investigated.  The  results  obtained  are 
classified  in  tables  and  discussed.  Between  the  Raman 
lines  1800  and  2800  none  of  the  substances  examined 
shows  any  lines.  The  most  prominent  benzene  lines 
are  reproduced  in  all  the  mono-derivatives  and,  with 
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slight  deviation,  in  the  di-derivatives;  five  of  these 
have  been  termed  “  characteristic  ”  benzene  lines. 
The  frequency  of  another  line  appearing  in  the  Raman 
spectrum  of  benzene  (2947)  is  attributed  to  an  aliphatic 
CH  group.  Characteristic  frequencies  are  assigned  to 
the  CO  and  N02  groups. 

III.  From  the  results  obtained  the  authors  have 
been  led  to  the  conclusion  that  at  least  some  of  the  lines 
appearing  in  Raman  spectra  are  due  to  certain  parts 
of  the  irradiated  molecules  oscillating  against  one 
another.  Although  they  do  not  offer  this  as  a  full 
interpretation  of  existing  results,  they  show  that  a 
qualitative  and  partly  quantitative  relationship  holds. 
“  Inner  ”  and  “  outer  ”  oscillations  are  postulated  and 
groups  are  classified  under  these  heads.  With  the 
help  of  a  formula  connecting  frequency  with  the  bind¬ 
ing  force  and  the  masses  of  constituent  atoms,  an 
approximate  systematisation  of  the  Raman  spectra  of 
liquids  is  given.  Application  of  the  theory  ( e.g to  CO 
and  N02  groups)  shows,  that  the  values  obtained  are 
influenced  in  a  constitutive  manner. 

W.  R.  Angus. 

Theory  of  the  Raman  effect.  G.  Placzek 
(Z.  Physik,  1929,  58,  585— 594).— Theoretical.  The 
explanation  of  the  scattering  process  as  a  consequence 
of  two  processes,  viz.,  the  absorption  of  a  quant  hv, 
and  the  emission  of  a  quant  7w',  is  further  considered. 
It  is  emphasised  that  the  processes  which  give  rise  to 
the  emission  of  Stokes  and  anti-Stokes  lines  do  not 
compensate  in  their  effect  on  the  heat  equilibrium. 
The  intensities  of  the  lines  are  dependent  not  only  on 
the  number  of  molecules  in  the  initial  and  final  states, 
as  was  formerly  supposed,  but  also  on  the  excitation 
frequency  and  the  value  of  the  characteristic  fre¬ 
quency  of  the  molecule.  A.  J.  Mee. 

Raman  effect  of  AX4  groups.  A.  M.  Taylor 
(Trans.  Faraday  Soc.,  1929,  25,  830— 835).— The 
Raman  spectra  of  sulphuric  and  perchloric  acids  and 
of  the  alkali  sulphates  were  photographed,  measured, 
and  compared  with  infra-red  spectra.  The  energy 
diagram  of  the  AX,  is  indicated.  The  frequency  of 
vibration  of  the  AX4  is  found  to  be  diminished  on 
destruction  of  the  crystal  lattice  and  hydration  of  the 
group,  and  in  the  case  of  S04  to  be  still  further  dimin¬ 
ished  by  the  removal  of  the  water  and  addition  of 
H+  ions  to  form  molecular  H2S04.  It  is  concluded 
that  the  hydrogen  ions  have  penetrated  the  S04  ion, 
and  it  is  suggested  that  H2S04  must  crystallise  with  a 
molecular  lattice.  N.  M.  Bligh. 

Raman  lines  in  the  spectrum  of  the  electric 
discharge.  H.  S.  Allen  (Trans.  Faraday  Soc., 
1929, 25, 829 — 830;  cf.  A.  ,1929, 363). — When  hydrogen 
is  subjected  to  an  electric  discharge  the  Balmer  lines 
should  be  accompanied  by  a  system  of  fainter  lines  or 
Raman  companions  arising  from  bombardment  of 
molecules  by  light  quanta.  This  view  is  supported  by 
the  results  of  Deodhar  (A„  1929,  1361). 

N.  M.  Bligh. 

Polarisation  of  Raman  radiations  in  liquids 
and  crystals.  J.  Cabannes  (Trans.  Faraday  Soc., 
1929,  25,  813 — 825). — In  diffusion  spectra  all  the 
secondary  radiations  characterised  by  the  same  change 
of  frequency  are  in  the  same  state  of  polarisation, 
whatever  the  frequency  of  the  exciting  radiation; 


this  state  varies  over  wide  limits  according  to  the  pair 
of  secondary  radiations.  The  measurement  of  de¬ 
polarisation  of  the  Raman  radiations  in  liquids  is 
described  and  results  for  benzene  are  given.  Raman’s 
depolarisation  theory  is  shown  to  be  disproved  experi¬ 
mentally  ;  a  comparison  is  made  of  the  depolarisation 
of  secondary  radiations  in  liquids  and  the  depolaris¬ 
ation  of  the  fundamental  radiation  in  vapours,  and  an 
explanation  based  on  the  hypothesis  of  a  virtual 
oscillator  permanently  associated  with  the  molecule 
is  proposed.  Investigations  of  the  dependence  of 
depolarisation  on  the  orientation  of  the  molecule  by  a 
study  of  the  effect  in  quartz  and  Iceland  spar  are 
described.  N.  M.  Bligh. 

Plane-polarisation  of  the  Raman  spectra  and 
on  Raman  lines  scattered  from  coarsely 
powdered  crystals.  A.  C.  Menzies  (Trans.  Fara¬ 
day  Soc.,  1929,  25,  836 — 839). — No  explanation  in 
accordance  with  the  Kramers-Heisenberg  dispersion 
theory  has  been  given  for  the  polarisation  of  the 
Raman  lines.  Experiments  were  made  on  the  polar¬ 
isation  of  the  lines  for  liquids  and  for  quartz  (cf. 
Cabannes,  A.,  1929,  378).  An  explanation  of  some 
results  is  proposed  by  considering  the  initial  and  final 
directions  of  vibration  in  the  molecule  parallel  for 
polarised  lines,  perpendicular  for  unpolarised  lines, 
and  oblique  for  partly  polarised  lines. 

N.  M.  Bligh. 

Degradation  of  light  frequencies  by  molecular 
scattering.  J.  Cabannes  (Trans.  Faraday  Soc., 
1929,  25,  800 — 813). — The  wave  theory  of  diffusion 
spectra  and  of  optical  pulsations  is  described  and  its 
inadequacy  in  the  interpretation  of  observations  of 
the  Raman  effect  is  shown.  Certain  relationships  are, 
however,  found  to  be  verified  experimentally  when  the 
negative  bands  alone  are  considered.  The  necessity 
for  an  explanation  through  the  quantum  theory  is 
shown.  The  different  phenomena  giving  rise  to,  and 
the  experimental  results  relative  to,  the  degradation  of 
frequencies  in  the  molecular  diffusion  of  light  are 
enumerated.  The  theory  of  the  ratio  of  intensities 
of  the  positive  and  negative  lines  is  traced  and 
is  compared  with  experimental  results.  The  non- 
symmetry  between  the  positions  of  these  lines  result¬ 
ing  in  a  further  frequency  degradation  or  displacement 
towards  the  red  was  verified  in  accordance  with  theory. 
Experimental  work  on  the  continuous  spectrum  on 
both  sides  of  the  fundamental  line  and  on  the  unsym- 
metrical  broadening  of  the  incident  radiation  by 
molecular  diffusion  at  the  middle  of  a  gas  or  liquid  is 
described.  N.  M.  Bligh. 

Phosphorescence  of  solid  argon  irradiated 
with  cathode  rays.  J.  C.  McLennan,  E.  W. 
Samson,  and  H.  J.  C.  Ireton  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  25 — 34). — Experiments  on 
solid  nitrogen  (cf.  A.,  1928,  1171)  were  applied  to 
solid  argon  for  evidence  of  the  view  that  the  phos¬ 
phorescence  may  be  due  to  an  active  centre  of  hydrogen 
in  a  diluting  medium.  A  spectrogram  of  the  cathodo- 
luminescence  spectrum  was  obtained  and  measure¬ 
ments  are  tabulated.  Two  strong  bands  were  found, 
similar  to  the  N4  and  N2  bands  of  solid  nitrogen. 
The  B  series  of  solid  nitrogen  bands  was  found  with 
equal  intensity  for  argon,  but  shifted  towards  the 
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longer  wave-lengths.  The  diffuse  C  series  of  nitrogen 
bands  is  replaced  for  argon  by  a  number  of  narrower 
bands.  The  general  similarity  for  solid  nitrogen  and 
argon  favours  the  hypothesis  of  ordinary  lumines¬ 
cence,  with  113-drogen  as  an  active  centre  in  solid 
nitrogen  and  argon  as  diluents.  N.  M.  Bligh. 

Polarisation  of  thallium  vapour  fluorescence. 
R.  Gulke  (Z.  Physik,  1929,  56,  524-533).— An 
examination  has  been  mado  of  the  polarisation  of  the 
lines  2768  and  3530  A.,  arising  from  the  same  excit¬ 
ation  level  3 d2,  which  occur  in  the  fluorescence  spec¬ 
trum  of  thallium  vapour  when  excited  by  plane 
polarised  light  of  the  thallium  line  2768  A.  These 
lines  are  polarised  in  directions  at  right  angles,  the 
direction  for  the  lino  2768  A.  being  parallel  to  that  of 
the  exciting  radiation.  Tiiis  result  confirms  predic¬ 
tions  of  Heisenberg’s  theory. 

A  satisfactory  form  of  lamp  constructed  of  hard 
glass  or  silica  is  described  by  means  of  which  intense 
thallium  radiation  of  276SA.  maybe  produced;  self¬ 
reversal  and  fogging  of  the  quartz  window  due  to 
deposition  of  thallium  are  avoided  by  a  rapid  stream  of 
a  neon-helium  mixture  flowing  between  the  thallium 
discharge  and  the  window.  R.  W.  Lunt. 

Magnetic  quenching  of  iodine  vapour  fluor¬ 
escence.  0.  Oldenburg  (Z.  Physik,  1929,  57, 
186—191). — From  observations  of  the  quenching  of 
the  fluorescence  of  iodine  vapour  at  0-09  and  2-0  mm. 
by  a  field  of  17  kilogauss  it  is  concluded  that  the  time 
during  which  the  quenching  occurs  is  of  the  same  order 
as  that  of  the  half-life  period  of  the  excited  atoms. 

R.  W.  Lunt. 

New  properties  of  the  polarised  fluorescence 
of  liquids.  S.  I.  Vavilov  (Z.  Physik,  1929,  58, 
447 — 448).— Mathematical  (cf.  ibid.,  55,  690). 

J.  W.  Smith. 

Effect  of  temperature  on  the  fluorescence 
of  some  organic  solutions.  J.  R.  Jenness 
(Physical  Rev.,  1929,  [ii],  34, 1275—1285). — Alcoholic 
solutions  of  rhodamine-B,  eosin,  tetrachlorofluor- 
escein,  and  sulphonefluorescein  were  studied  spectro- 
graphically,  and  fluorescein  by  means  of  a  spectro¬ 
meter;  the  effect  of  concentration  also  was  studied  for 
the  two  first  mentioned.  Results  are  compared  with 
those  of  Speas  for  absorption  spectra  (cf.  A.,  192S, 
571).  The  temperature  shift  of  the  peak  of  the 
fluorescence  band  is  proportional  to  the  temperature 
change,  and  the  shift  due  to  concentration  change  is 
proportional  to  the  logarithm  of  the  concentration ;  in 
each  case  the  shift  is  in  the  same  direction  as  for 
absorption.  For  eosin  and  fluorescein  a  fall  in  tem¬ 
perature  causes  the  peaks  of  the  bands  to  shift  to 
shorter  wave-lengths,  and  for  rhodamine-B  to  longer 
wave-lengths,  with  a  similar  effect  in  the  case  of  this 
substance  for  increase  in  concentration.  Changes  in 
the  width  of  the  fluorescence  bands  do  not  follow  the 
same  law  as  for  absorption;  otherwise  results  are 
similar  to  those  for  absorption.  N.  M.  Bligh. 

Tesla-luminescence  spectra.  VIII.  Some 
halogen-substituted  derivatives  of  benzene.  A. 
Russell  and  A.  W.  Stewart  (J.C.S.,  1929,  2432 — 
2436 ;  cf .  A.,  1929, 1364). — Contrary  to  a  previous  report 
(cf.  J.C.S.,  1923, 123, 2155)  the  vapour  of  chlorobenzene 
gives  a  feeble  emission  of  12  bands  between  X  2745 


and  2955.  Fluorobenzene  gives  at  least  45  bands 
from  X3425  to  2578;  no  emission  was  found  for 
bromo-  and  iodo-benzene.  Both  o-  and  p-dichloro- 
benzene  gave  spectra  in  the  green  and  in  the  ultra¬ 
violet  ;  TO-dichlorobenzene  gave  a  feeble  emission  in 
the  green ;  the  chlorotoluenes  and  p-fluorotoluene  gave 
ultra-violet  and  green  spectra.  In  the  chlorophenols 
and  chloroanilines  where  the  halogen  atom  forms  a 
second  substituted  group  the  spectrum  is  that  of  the 
parent  substance  weakened,  except  in  the  case  of  phenol 
and  o-chlorophenol.  The  former  gives  6  bands,  the 
latter  14  bands ;  p-chlorophenol  gives  a  continuation 
towards  the  visible  of  the  phenol  spectrum.  Where 
bands  are  found  the  series  of  bands  divides  into 
groups,  the  members  of  which  differ  from  the  corre¬ 
sponding  bands  in  the  adjacent  groups  by  a  constant 
wave-number  difference  which  is  either  80  v  or  100  v. 

N.  M.  Bligh. 

Fluorescence  spectra  of  tbe  vapours  of  fluoro¬ 
benzene  and  p-fluorotoluene.  (Miss)  W.  Mony- 
peny  and  A.  Russell  (J.C.S.,  1929,  2436 — 2438 ;  cf. 
preceding  abstract). — The  vapours  of  fluorobenzene 
and  p-fluorotoluene  when  irradiated  by  the  short 
waves  from  a  mercury  vapour  lamp  gave  spectra 
identical  with  those  given  under  the  Tesla  discharge, 
but  containing  fewer  bands.  Fluorobenzene  gave  22 
bands  and  p-fluorotoluene  18  bands  in  the  ultra¬ 
violet,  falling  into  groups  which  obey  the  wave- 
number  relation  found  for  the  Tesla  spectrum.  No 
part  of  the  fluorescence  spectrum  could  be  identified 
with  the  visible  green  bands  in  the  Tesla  spectrum. 

N.  M.  Bligh. 

Uranium  as  an  activator.  II.  (Miss)  M.  IC. 
Slattery  (J.  Opt.  Soe.  Amer.,  1929,  19,  175 — 186; 
cf.  A.,  1926,  659). — Solid  solutions  of  uranium  com¬ 
pounds  in  certain  fluxes  which  are  transparent  in  the 
ultra-violet  showed,  when  irradiated  -with  ultra-violet 
light,  a  fluorescent  emission  which  for  the  fluorides 
gave  bands  which  satisfied  a  “principle  of  essential 
identity,”  being  capable  of  arrangement  in  three  sets 
with  a  constant  frequency  interval  of  18.  It  is  sug¬ 
gested  that  the  radical  U02  is  broken  down  by  the 
molten  fluoride,  giving  a  uranium  ion,  the  fluorescence 
being  due  to  uranium  as  an  activator  as  distinct  from 
the  fluorescence  of  uranyl  salts.  A  number  of  solvents 
was  investigated  to  determine  whether  the  bands 
would  be  members  of  the  same  three  sets.  The 
fluorides  gave  the  brightest  spectra  and  the  best 
defined  lines.  Spectrographic  measurements  arc 
tabulated  for  sodium  and  lithium  fluorides,  and  the 
lines  are  found  to  fall  into  four  sets  of  different  fre¬ 
quency  intervals,  but  one  band  is  common. 

N.  M.  Bligh. 

Ionisation  and  dissociation  processes  in  nitro¬ 
gen,  oxygen,  carbon  monoxide,  and  dioxide. 
H.  Kallmann  and  B.  Rosen  (Z.  Physik,  1929,  58, 
52 — 58). — The  interpretation  advanced  by  Hogness 
and  Lunn  (A.,  1926,  104)  for  the  high  ratio  of  N+  to 
N*+.  ions  (N+  70%  of  the  total)  in  nitrogen  subjected 
to.  40-volt  electrons,  namely,  that  the  N+  ions  are 
formed  as  a  result  of  secondary  collisions  between 
excited  molecular  ions  and  neutral  molecules,  N2+ 
N2+=N2+N+N+,  is  unsatisfactory,  since  it  is  neces¬ 
sary  to  postulate  that  N2+  ions  exist  with  at  least  8 
volts  energy  and  that  the  secondary  process  takes 
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place  with  an  efficiency  of  70%.  Since  the  efficiency 
of  the  direct  formation  of  ions  in  all  known  cases  is 
much  lower  than  this,  a  high  value  is  improbable  in 
a  secondary  process.  The  problem  has  been  re¬ 
examined  using  the  Smyth  technique  for  the  magnetic 
resolution  of  a  sample  of  the  ionised  gas.  Preliminary 
experiments  indicated  that  the  intensities  of  tho 
various  kinds  of  ions  were  determined  by  the  gas 
pressure  in  this  chamber ;  in  particular  molecular  ions, 
e.g.,  N2+,  were  preferentially  strongly  absorbed.  This 
observation  affords  a  simple  explanation  of  the  high 
ratio  of  N+/N2+  referred  to  above.  Confirmatory 
evidence  was  obtained  by  measuring  this  ratio  as  a 
function  of  the  gas  pressure  in  the  deflexion  chamber 
under  conditions  such  that  tho  pressure  in  the  ionis¬ 
ation  chamber,  3  X 10-3  mm.,  and  the  electron  velocity, 
50  volts,  remained  constant.  The  absorption  in  the 
ionisation  chamber  was  rendered  negligible  by  pro¬ 
viding  that  the  ion  path  in  this  chamber  was  only 
1/15  of  that  in  the  deflexion  chamber.  It  was  then 
observed  that  the  ratio  N+/N2+  varied  from  <0-058 
to  1-1  as  the  pressure  in  the  deflexion  chamber  was 
increased  from  5  X  1(H  mm.  to  2  x  HH5  mm.  It  is  con¬ 
cluded,  therefore,  that  both  ions  originate  in  primary 
collisions  between  electrons  and  molecules. 

In  confirmation  of  Hogness’  earlier  work  in  oxygen, 
the  formation  of  02+  and  0+  ions  was  detected  at 
13-5  and  20  volts,  respectively;  the  absorption  of  the 
molecular  ion  is  much  less  marked  than  in  the  case  of 
nitrogen. 

In  carbon  monoxide  at  2xl0'3  mm.  with  50-volt 
electrons  the  relative  intensities  of  CO+,  C+,  and  0+ 
ions  were  measured  as  a  function  of  the  gas  pressure 
in  the  deflexion  chamber;  the  ratio  CO+/C+  varies 
from  25  to  0-6,  and  the  ratio  0+/C+  from  0-2  to  0-0  as 
the  deflexion  chamber  pressure  was  increased  from 
3X 10"5  to  10-3  mm.  These  results  are  held  to  establish 
that  all  these  ions  are  formed  by  primary  collisions. 

With  relatively  low  electron  energies  the  four  ions 
C02+,  CO+,  0+,  and  C+  are  formed  in  carbon  dioxide, 
but  no  evidence  was  obtained  for  the  processes  C02— >- 
C+02,  2-1  volts,  or  C02 — xC+-f02,  22  volts.  With 
higher  electron  energies  traces  of  02+  and  C2+  ions 
were  found. 

The  results  are  held  to  show  that  tho  vast  majority 
of  dissociation  processes  in  gases  subjected  to  slow- 
moving  electrons  are  primary,  the  only  secondary 
processes  of  consequence  being  those  concerned  with 
tho  clustering  and  discharging  of  ions. 

It.  W.  Lunt. 

Photo-electric  investigations  with  solid  di¬ 
electrics.  P.  Tartakowsky  (Z.  Physik,  1929, 
58,  394 — 401). — By  electronic  bombardment  of 
rock-salt,  mica,  and  sulphur  crystals  a  surface  charge 
is  produced  on  these  dielectrics  which  can  be  removed 
by  the  action  of  light.  The  long-wave  limit  of  the 
light  effective  in  this  respect  has  been  determined 
approximately  for  these  three  materials.  As  was 
anticipated,  a  negative  result  was  obtained  in  the 
case  of  diamond.  From  the  data  obtained  the  energy 
of  evaporation  of  electrons  from  the  surfaces  could  be 
calculated.  J.  W.  Smith. 

.Photolysis  of  solutions  of  hydrogen  sulphide 
^u  hej^lQg  and  jn  water  and  photolysis  of  solutions 


in  general.  E.  Warburg  and  W.  Rump  (Z.  Physik, 
1929,  58,  291 — 305). — Unlike  the  hydrogen  iodide 
solutions  previously  investigated  (A.,  1928,  490)  the 
electrolytic  dissociation  of  the  photolyte  cannot  be 
neglected  in  the  case  of  hydrogen  sulphide  solutions. 
Solutions  of  this  compound  in  hexane  follow  the 
equivalent  law,  but  not  solutions  in  water.  This 
difference  is  attributed  to  the  fact  that  hydrogen 
sulphide  does  not  react  with  hexane,  but  does  so  with 
water.  J..W.  Smith. 

Electron  theory  of  metals.  J.  Frenkel 
(Physikal.  Z.,  1929,  30,  713). — The  mobility  of  elec¬ 
trons  in  an  external  field  can  be  represented,  not  only 
as  a  consequence  of  a  supplementary  velocity  propor¬ 
tional  to  tho  field  strength,  but  also  equally  well  as 
a  sequel  to  a  different  probability  of  displacement  in 
different  directions  (with  unchanged  velocity),  or  a 
different  free  path  somewhat  greater  in  the.  direction 
of  the  field  than  in  the  contrary  direction.  These 
results  are  adaptable  to  the  Fermi  statistics.  .  Bloch’s 
theory  of  electrical  conductivity  in  metals  employs 
transition  probabilities  which  can  bo  considered  in 
terms  of  the  work  of  Dirac.  The  relations  between 
metallic  conduction  and  external  magnetic  fields  and 
the  Hall  effect  are  discussed.  R.  A.  Morton. 

Change  in  electrical  conductivity  in  strong 
magnetic  fields.  O.  von  Auwers  (Naturwiss., 
1929,  17,  867 — 873). — Mainly  an  exposition  of  the 
work  of  Kapitza  (A.,  1928,  825  ;  1929,  632). 

R.  A.  Morton. 

Conductivity  of  solid  salts  at  high  temper¬ 
atures.  I.  Jolland  (Compt.  rend.,  1929,  189, 
743 — 745;  cf.  Phipps,  A.,  1926,  231). — The  conduct¬ 
ivities  ( G )  of  several  alkali  and  alkaline-earth  halides, 
carbonates,  and  sulphates  have  been  determined  at 
various  temperatures  up  to  1040°.  Two  straight-line 
equations  express  the  log  G-l/T  curves.  Tho  tem¬ 
perature  at  which  the  change  from  one  to  tho  other 
equation  occurs  appears  to  depend  solely  on  tho  anion, 
being  530 — 540°  or  chlorides,  520 — 525°  for  bromides, 
407—424°  for  iodides,  600 — 640°  for  fluorides,  543 — 
567°  for  sulphates,  and  416—428°  for  carbonates. 
The  slope  of  the  line  for  higher  temperatures  for 
sodium,  potassium,  and  calcium  is  approximately 
double  that  of  that  for  lower,  whilst  the  reverse  is  the 
case  for  barium  and  strontium,  which  is  inconsistent 
with  Phipps’  theory  ( loc .  cit.).  C.  A.  Silberrad. 

Interpretation  of  the  electrical  nature  of  the 
linkings  between  carbon  and  hydrogen  or  other 
elements.  Z.  Wojnicz-Siano£ecki  (Rocz.  Chem., 
1929,  9,  628 — 639). — The  author’s  theory  connecting 
the  periodic  law  with  atomic  structure  (ibid.,  1923,  3, 
52)  is  applied  to  the  structure  and  properties  of  organic 
compounds.  Atomic  stability  is  attained  by  atoms 
possessing  2,  8, 18,  or  32  electrons ;  hydrogen  possesses 
one  electron,  whilst  carbon  has  one  doublet  and  one 
quadruplet.  Stability  is  achievable  either  by  the 
loss  of  all  valency  electrons,  or  by  the  doubling 
of  their  number.  Various  apparently  anomalous 
properties,  such  as  the  periodicity  of  m.  p.  cf  homo¬ 
logous  aliphatic  compounds,  the  molecular  volumes  of 
ethane,  ethylene,  and  acetylene,  etc.,  are  explained 
on  the  basis  of  the  above  theory,  and  the  molecular 
structures  following  from  it  are  identical  with  the 
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stereochemical  formula;  usually  given  in  organic 
chemistry.  Bivalent  carbon  is  explained  by  the 
halving  of  the  quadruplet  of  electrons  to  form  a  stable 
doublet.  The  toxic  properties  of  carbon  monoxide, 
acetylene  chloride,  and  hydrogen  cyanide  (which  is 
supposed  to  tautomerise  thus  :  H>C:N — arc 
ascribed  to  such  bivalent  carbon.  Finally,  the  charac¬ 
teristic  difference  between  the  action  of  water  on 
calcium  carbide  and  on  cuprous  and  silver  acetylides 
is  explained.,  R.  Truszkowski. 

Effect  of  a  magnetic  field  on  the  dielectric 
constants  of  gases.  A.  Putzer  (Ann.  Physik, 
1929,  [v],  3,  333—358). — With  an  apparatus  capable 
of  detecting  small  changes  (e,  lXlO-7,  e— 1,  2xl0;4, 
(e— l)/4-,  2x  10'3)  in  dielectric  properties,  it  is  found 
that  a  magnetic  field  of  8000  gauss  has  no  measurable 
effect  on  oxygen,  hydrogen,  carbon  dioxide,  and 
nitrogen.  R.  A.  Morton. 

Metallic  reflexion.  III.  Optics  of  alkali  halide 
deposits  on  glass.  I.  I.  Ebeling  (Z.  Physik,  1929, 
58,  333 — 344;  cf.  A.,  1925,  ii,  643). — Absorption bands 
have  been  discovered  and  measured  in  the  near  infra¬ 
red  region  of  the  spectrum  transmitted  by  thin  films 
of  potassium  and  rubidium.  The  significance  of  these 
bands  is  discussed.  J.  W.  Smith. 

Dispersion  of  the  electro-optical  Kerr  effect 
in  the  ultra-violet.  G.  Szivessy  and  A.  Dierkes- 
MANN  (Ann.  Physik,  1929,  [v],  3,  507 — 535). — Have¬ 
lock’s  formula  B=h[nr—  l)2/nX  (13  being  the  Kerr 
constant,  n  the  refractive  index  for  wave-length 
and  h  a  constant  independent  of  wave-length)  does  not 
agree  quantitatively  with  the  data  for  the  following 
liquids  :  chlorobenzene,  hexane,  carbon  tetrachloride, 
toluene,  and  ?a-xylene.  The  Kerr  constants  have 
been  determined  for  mercury  lines  in  the  visible  and 
ultra-violet  as  far  as  the  transparency  of  the  liquids 
will  allow,  whilst  the  refractive  indices  in  the  ultra¬ 
violet  were  in  most  cases  derived  by  interpolation 
from  published  data  (cf.  Voellmy,  A.,  1927,  812). 
The  departures  from  the  Havelock  relation  are  con¬ 
siderable,  but  not  always  in  the  same  sense. 

R.  A.  Morton. 

Rotatory  dispersion  of  tartaric  acid  and 
alkali  tartrates  in  aqueous  solution.  G. 
Bruhat  and  R.  Legris  (Compt.  rend.,  1929;  189, 
904 — 907). — The  specific  rotations  of  solutions  of 
tartaric  acid  have  been  calculated  from  the  formula 
[>]=A/(X2— X^)— R/(X 2— V).  putting  Xo=2330  A.,  the 
value  deduced  from  absorption  determinations  (cf. 
this  vol.,  10),  and  Xj— 1749  A.  The  results  agree 
within  2%  with  experimental  values  of  Xfrom  6438  to 
2804  A.,  but  for  X=2652  the  discrepancy  is  9%.  For 
the  neutral  tartrates  of  potassium  and  sodium, 
remaining  unchanged,  Xx=1670  A.  The  constants 
A  and  B  vary  but  little  with  concentration,  whence  it 
is  concluded  that,  as  in  the  sugars,  the  rotatory  powers 
of  the  two  groups  of  electrons  in  the  molecule  varv 
but  little .  F or  tartaric  acid  B  is  approximately  double 
its  value  for  the  tartrates.  C.  A.  Silberrad  . 

Optical  activity  and  the  polarity  of  substituent 
groups.  XII.  Direct  space  effects  of  m-  and 
o-p-directive  substituents.  1-Menthyl  esters  of 
substituted  naphthoic  acids.  H.  G.  Rule,  J. 


Spence,  and  E.  Bretscher.  XIII.  Direct  space 
effect  in  d-amyl  derivatives.  H.  G.  Rule 
(J.C.S.,  1929,  2516—2524,  2524— 2526).— The  1- 
menthyl  esters  of  2-methyl,  S-chloro-,  and  4-,  5-,  and 
8-nitro-l-naphthoic  acids,  and  of  3-chloro-  and  1-  and 
3-hydroxy-2-naphthoic  acids  have  been  prepared  and 
examined  (cf.  A.,  1928,  8S4).  The  8-nitro-acid  is 
difficult  to  esterify;  using  thionyl  chloride  a  25% 
yield  of  8-chloro-ester  was  obtained ;  treatment  with 
dry  hydrogen  chloride  for  120  hrs.  at  140°  gave  only 

a.  small  yield  of  impure  nitro-ester.  The  8-chloro- 
ester  was  not  attacked  by  boiling  alcoholic  potassium 
hydroxide  but  wras  hydrolysed  by  fusion  with  the 
solid  alkali  at  180°  for  2  hrs.  The  introduction  of  the 
m-directive  nitro-group  into  the  pert-position  raises, 
whereas  the  o-p-directive  chlorine  and  OMe  lower 
the  rotatory  powder.  The  groups  Cl,  Me,  or  OMe  in  an 
o-position  to  the  ester  group  lower  the  rotation.  The 
relative  effect  of  different  substituents  is  the  same  as 
for  the  benzoic  esters.  In  the  4-  and  5 -positions  the 
substituent  has  little  or  no  influence.  An  o-hydroxyl 
group  raises  the  rotation  as  in  the  salicylic  ester,  the 
value  being  diminished  on  ionisation.  These  esters 
are  probably  of  chelate  type.  The  substituent  influ¬ 
ence  is  probably  propagated  directly  through  space 
and  is  of  electrostatic  nature. 

XIII.  The  changes  in  rotatory  powder  due  to  vari¬ 
ations  in  X  in  d-amyl  derivatives  of  the  type  C5HnX 
are,  in  magnitude  and  direction,  in  agreement  vrith 
the  supposition  of  a  direct  space  influence  of  the 
substituent.  N.  M.  Bligh. 

Chemical  combination  as  an  electrostatic 
phenomenon.  XIV.  A.  E.  van  Arkel  and  J.  H. 
De  Boer  (Chem.  Weekblad,  1929,  26,  530—534).— 
The  volatility  of  various  compounds  is  discussed  in 
relationship  to  the  ease  of  polarisation  :  the  volatility 
of  the  alkali  metal  halides  is  demonstrated  to  be  a 
function  of  the  size  of  the  ions  and  of  the  ease  of 
polarisation  of  the  molecule.  The  polarisation  theory 
is  supported  by  consideration  of  the  variations  of  the 

b.  p.  of  the  hahdes  of  a  number  of  the  elements,  taken 

in  order  from  the  fluoride  to  the  iodide,  and  also  of 
the  changes  of  b.  p.  wrhich  are  observed  wrhen  the 
hydrogen  atoms  of  methane  are  successively  replaced 
by  halogen  atoms.  H.  F.  Gillbe. 

Chemical  combination  as  an  electrostatic 
phenomenon.  XV.  A.  E.  van  Arkel  and  J.  H. 
De  Boer  (Chem.  Weekblad,  1929,  26,  554 — 559). — 
Various  types  of  complex  compounds  are  considered, 
and  a  rtsume.  is  given  of  the  whole  series  of  papers. 

S.  I.  Levy. 

Quantum  theory  of  valency.  W.  Heitler 
(Physikal.  Z.,  1929,  30,  713 — 716). — The  conception 
of  monovalency  for  hydrogen  implies  the  tendency  of 
two  atoms  to  form  a  molecule  without  the  possibility 
of  union  with  a  third  atom  of  hydrogen.  Quantum 
mechanical  methods  are  shown  to  provide  an  explan¬ 
ation  of  this  result.  The  chemical  inertness  of  the 
rare  gases  is  considered  in  terms  of  spin-vectors. 
Electron  pairs,  especially  for  complete  shells,  cause 
repulsion,  but  free  “light”  electrons  under  suitable 
conditions  cause  attraction.  The  Lewds  electron  pair 
is  regarded  as  a  pair  of  electrons  with  antiparallel  spin 
directions  and  arising  from  two  different  atoms,  thus 
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bringing  into  being  an  interchange  linking  Eq,  inter¬ 
preted  in  terms  of  the  Schrodinger  theory.  When 
each  of  the  electrons  has  linked  up  with  an  electron 
from  another  atom,  forming  pairs,  a  third  atom  is 
repelled,  a  pair  acting  as  a  closed  shell.  The  concep¬ 
tion  of  spin-coupling  forces  is  applied  to  oxygen, 
halogens,  and  polyatomic  molecules,  the  arguments 
throughout  being  given  in  outline  only  pending  full 
publication.  R.  A.  Morton. 

Tetrahedral  carbon  atom.  R.  Honig  (Z. 
Elektrochem.,  1929,  35,  S47 — S51). — The  space 
formulas  for  cyclic  organic  compounds  are  discussed 
with  special  reference  to  the  views  of  Loewen  (A.,  1929, 
54)  and  Bergmann  and  Mark  (ibid.,  689). 

R.  Cuthill. 

Form  of  the  molecule  of  carbon  dioxide. 
E.  I.  G.  Rawlins  (Trans.  Faraday  Soc.,  1929,  25, 
925 — 929). — Three  models  are  possible  for  the  carbon 
dioxide  molecule:  an  isosceles  triangular,  a  sym¬ 
metrical  linear,  and  an  unsymmetrical  linear  model; 
the  last-named,  being  unstable,  is  eliminated,  and  the 
evidence,  especially  that  of  the  infra-red  band  spectra, 
on  these  forms  is  considered.  The  three  regions  of 
selective  absorption  in  the  infra-red  are  in  favour  of 
the  first-named  model ;  molecular  heat  data  favour  the 
second.  The  electric  moment  is  investigated  theoretic¬ 
ally,  and  on  comparison  with  experiment  is  con¬ 
clusively  in  favour  of  the  linear  symmetrical  model. 

N.  M.  Bligh. 

Simple  possibility  for  the  clear  representation 
of  X-ray  levels  by  means  of  a  face-centred  cubic 
space  lattice  scheme.  R.  Reinioke  (Physikal. 
Z.,  1929,  36,  693 — 697). — By  the  use  of  models  built 
up  from  cubes  in  certain  ways  the  representation  and 
recognition  of  .X-ray  levels  is  facilitated. 

R.  A.  Morton. 

Diffraction  of  X-rays  in  various  substances. 
J.  Thibaud  and  J.  J.  Trillat  (Compt.  rend.,  1929, 
189,  751 — 753;  cf.  this  vol.,  4). — When  X-rays  are 
passed  through  a  thick  layer  of  liquid,  in  addition 
to  the  fundamental  ring  due  to  the  mean  distanced 
between  the  molecules  a  secondary  ring  is  observed. 
A  layer  of  nonoic  acid  4  mm.  thick  exposed  to  ir¬ 
radiation  from  a  copper  anticathode  shows  this  second¬ 
ary  ring,  which  is  shown  to  be  formed  by  radiation 
more  penetrating  than,  that  forming  the  fundamental 
ring,  as  this  latter  alone  disappears  when  a  plate  of 
aluminium  0-4  mm .  thick  is  interposed.  On  increasing 
the  voltage  the  diameter  of  the  secondary  ring  de¬ 
creases  and  its  width  increases,  the  ring  becoming 
more  diffuse.  With  a  molybdenum  anticathode  the 
secondary  ring  tends  with  increasing  voltage  to  merge 
into  the  fundamental.  These  effects  have  been 
observed  in  many  liquids  and  are  attributed  to  a 
filtration  of  the  heterogeneous  radiation  by  the 
increased  thickness  of  the  liquid. 

C.  A.  SlLBERRAD. 

X-Ray  detection  of  tbe  electrical  polarisation 
of  a  crystal  lattice.  J.  Hengstenberg  (Z.  Physik, 
1929, 58, 345—347). — The  ionic  displacement  produced 
in  a  crystal  by  the  application  of  an  electric  field  has 
been  observed  by  accurate  X-ray  intensity  measure¬ 
ments.  Observations  on  the  intensity  of  the  tenth 
order  reflexions  of  the  cubic  plane  of  potassium 


chloride  gave  results  in  agreement,  within  experi¬ 
mental  error,  with  the  theoretically  predicted  changes. 

J.  W.  Smith. 

Determination  of  tbe  position  of  tbe  axis  of 
symmetry  of  a  crystal  by  means  of  X-rays. 
W.  Lennik  (Nature,  1929, 124,  946). 

Determination  of  tbe  orientation  of  crystals  by 
means  of  tbe  Laue  diagram  and  stereograpbic 
projection.  B.  Schmidt  (Z.  Physik,  1929,  58, 
577 — 5S4). — A  series  of  determinations  using  Schie- 
bold  and  Sachs’  method  is  described  in  which  the 
method  is  extended  and  its  accuracy  increased.  The 
stereographic  projection  of  the  Laue  diagram  is  made 
and  the  crystallographic  elements  of  symmetry  arc 
marked.  The  method  is  applicable  to  all  crystallo¬ 
graphic  systems,  including  the  monoclinic  and  tri¬ 
clinic,  if  the  direction  of  the  axes  is  otherwise  known. 

A.  J.  Mee. 

Quantitative  chemical  analysis  by  means  of 
X-ray  emission  spectra.  H.  Schreiber  (Z. 
Physik,  1929,  58,  619 — 650). — Two  processes  of 
emission  analysis  using  cathode-ray  excitation  are  first 
compared  as  regards  experimental  errors.  In  one 
the  determination  of  concentration  is  made  by  com¬ 
paring  corresponding  lines  of  neighbouring  elements. 
The  other  is  the  method  of  mixing  used  by  von 
Hevesy  and  Coster.  By  the  examination  of  Debye 
photographs  it  can  be  shown  that  in  consequence  of 
the  high  temperature  of  the  anticathode,  chemical 
decomposition  can  take  place,  which  causes  a  change 
in  the  original  concentration  in  the  surface  layer  of 
the  preparation.  This  accounts  for  the  effect  of 
mixing  foreign  substances  first  noticed  by  Coster  and 
Nishina.  In  order  to  overcome  the  considerable 
heating  of  the  test  substance  when  the  cathode-ray 
method  is  used,  a  new  and  general  method  of  X-ray 
emission  analysis  is  described  in  which  the  excitation 
of  the  characteristic  radiation  is  brought  about  by 
primary  X-rays.  •  A  complete  elimination  of  the 
diffuse  reflexion  of  electrons  at  the  anticathode  is 
unnecessary,  for  the  amount  of  heating  due  to  tins  is 
very  small,  as  may  j?e  shown  experimentally.  Photo¬ 
graphing  the  emission  spectrum  of  a  solution  is 
possible.  The  new  fluorescence  method  was  tested  on 
a  number  of  mixtures  with  satisfactory  results.  Tin- 
antimony  mixtures,  with  the  addition  of  gypsum,  a 
titanium-vanadium  mixture,  vanadium  steel,  a  mix¬ 
ture  of  rare  earths,  and  platinum  metals  were  used. 
The  effect  of  the  admixture  of  foreign  substances  is 
in  this  method  negligible.  The  sources  of  error  are 
examined.  The  possible  total  errOr  in  the  estimation 
of  the  concentration  of  an  element  is  7%. 

A.  J.  Mee. 

Structure  of  tbe  form  of  solid  nitrogen  stable 
below  35*5°  Abs.  L.  Vegard  (Z.  Physik,  1929,  58, 
497 — 510). — Debye-Scherrer  photographs  were  ob¬ 
tained  for  the  solid  form  of  nitrogen  stable  below 
35-5°  Abs. :  It  was  found  to  crystallise  in  the  cubic 
system.  The  elementary  cell  has  a  side  of  length 
5-66  A.  and  contains  8  atoms.  A  systematic  dis¬ 
cussion  of  the  intensity  distribution  in  the  X-ray 
spectrum  shows  that  the  7'4  space-group  only  is 
involved.  The  distance  between  atoms  of  two 
neighbouring  molecules  is  much  larger  than  the 
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central  distance  between  two  atoms  in  the  molecule. 
The  molecular  axes  coincide  with  the  trigonal  axes. 
The  distance  between  two  atoms  in  the  molecule  is 
1-085  A.  The  distance  calculated  from  the  Raman 
effect  for  the  normal  nitrogen  molecule  is  1-10  A. 
The  structure  of  this  form  of  nitrogen  resembles  that 
of  sodium  chlorate  and  bromate  and  of  nitrous  oxide 
and  carbon  dioxide.  The  central  distances  between 
the  atoms  in  the  nitrogen  molecule  in  the  crystalline 
and  gaseous  states  are  the  same  within  the  experi¬ 
mental  error.  The  separation  energy  calculated  from 
the  fundamental  term  of  the  c  system  is  11-2  volts. 
The  value  for  the  normal  gas  derived  from  the  gas 
spectrum  is  11-6  volts.  The  two  are  therefore 
identical  within  the  experimental  error. 

A,  J.  Mke. 

Difference  in  space-lattice  disturbance  and 
texture  between  surface  and  nuclear  zones  of 
drawn  single-  and  multi-crystal  tungsten  wire. 
W.  G.  Bubgeks  (Z.  Physik,  1929,  58,  11— 38).— The 
difference  in  the  disturbance  of  the  space  lattice  in 
different  zones  of  drawn  tungsten  single-  and  multi¬ 
crystal  wire  has  been  investigated  by  the  determin¬ 
ation  of  the  change  in  the  broadening  of  the  Debye- 
Scherrer  lines  in  X-ray  spectrograms  of  the  wires 
before  and  after  etching  away  the  surfaco  layers. 
In  all  cases  the  lattice  disturbance  was  found  to  bo 
greater  in  the  surface  layers  than  in  the  zone  lying 
immediately  below  them,  but  in  the  case  of  very 
strongly  drawn  wires  this  increased  again  towards 
the  centro  of  the  wire.  The  differences,  however, 
are  very  small  compared  with  the  lattice  disturbance 
in  the  wires  as  a  whole.  J.  W.  Smith. 

Crystal  structure  of  ice  between  0°  and  —183°. 
W.  H.  Barnes  (Proc.  Roy.  Soc.,  1929,  A,  125,  670— 
693). — Previous  work  on  the  crystal  structure  and 
crystallography  of  ice  is  critically  reviewed,  and 
possible  causes  for  the  conflicting  nature  of  the  data 
available  are  considered.  A  complete  structure  is 
proposed  on  the  basis  of  results  obtained  from  single¬ 
crystal  rotation  photographs  about  the  principal 
crystallographic  axes,  oscillation*  photographs,  and 
Laue  photographs.  Samples  of  naturally  frozen  ice, 
kept  at  —78-5°,  were  used  for  the  last-named,  whilst 
for  the  rotation  and  oscillation  photographs  (obtained 
at  —20°  with  a  Muller  spectrograph  and  circular 
camera,  specially  adapted  for  use  at  temperatures 
below  zero),  prisms  occurring  in  artificially  frozen  ice 
were  employed.  It  is  found  that  the  unit  cell  con¬ 
tains  4  mols.,  and  has  a  4-535,  c  7-41  A. ;  c :  o=l-634. 
The  space-group  is  either  (dihexagonal  bi- 
pyramidal)  or  Dj,  (di trigonal  bipyramidal),  probably 
the  former.  The  geometrical  structure  factor  for 
two  sets  of  possible  equivalent  points  is  given,  one 
set  being  shown  to  be  incompatible  with  the  observed 
halvings.  The  equivalent  points  for  the  diffracting 
centres  in  the  unit  cell  are  found  to  be  1/3,  2/3  1/16  • 
1/3,  2/3, 7/16 ;  2/3, 1/3,  9/16 ;  2/3, 1/3,  -1/16.  Argu¬ 
ments  are  advanced  in  an  attempt  to  show  that  the 
structure  is  probably  ionic  in  nature,  and  the  most 
probable  relative  arrangement  of  hydrogen  and 
oxygen  ions  is  that  in  which  one  hydrogen  is  placed 
on  the  line  joining  each  pair  of  oxygen  centres  and 
half-way  between  them. 


A  description  is  given  of  the  apparatus  used  for 
taking  powder  photographs  of  ice  at  —9°,  —13°, 
—78°,  and  —183°.  The  results  indicate  that  no 
change  occurs  in  the  structure  between  0°  and 
—183°.  L.  L.  Bircumsuaw. 

Crystal  structure  of  ammonium  cupric 
chloride,  (NH4)2CuCl4,2IL,0.  L.  Chrobak  (Bull. 
Acad.  Polonaise,  1929,  A,  361 — 389).— The  crystal 
structure  of  the  double  salt,  (NH4)2CuCl4,2H20 
(d  2-007),  prepared  by  the  slow  evaporation  of  aqueous 
solutions  of  cupric  chloride  (1  mol.)  and  ammonium 
chloride  (2  mols.),  belonging  to  the  tetragonal  rhorn- 
bododecahedral  system,  has  been  investigated  by  the 
Laue  and  the  rotating  crystal  methods.  ..The  basic 
cell  contains  two  (NH4)2CuC14,2H20  molecules;  the 
spatial  orientation  of  the  NH4+,  Cu++,  and  Cl"  ions 
and  of  the  H20  molecules  is  deduced. 

A.  I.  Vogel. 

Crystal  structure  of  potassium  per-rhenate. 
E.  Brock  (Z.  physikal.  Chcm.,  1929,  B,  6,  22 — 26). 
— Potassium  per-rhenate  (KRc04)  is  isomorphous 
with  scheclite.  Measurements  of  powder  diagrams 
give  the  following  constants  :  a  5-615,  c  12-50  A., 
d  (calc.)  4-887.  F.  L.  Usher. 

Crystal  structure  of  wurtzite.  M.  L.  Fuller 
(Phil.  Mag.,  1929,  [vii],  8,  658— 664).— Wurtzite  has 
been  prepared  free  from  cubic  zinc  sulphide  or  sphaler¬ 
ite  byr  heating  the  latter  with  10%  of  sodium  chloride 
at  1100° 'in 'an  atmosphere  of  hydrogen,  cooling  to 
tho  ordinary  temperature  in  about  10  min.,  and 
screening  on  a  325-mesh  screen  without  submitting 
the  sample  to  any  mechanical  strain.  The  observed 
intensities  on  powder  patterns  are  in  good  agreement 
with  those  calculated  for  space-group  6e— 4  with 
F— 5/8,  the  zinc  oxide  type  of  structure  as  predicted 
by  Bragg  (A.,  1920,  ii,  433).  The  unit-cell  dimensions 
are  a0  3-811±0’004,  c0  6-234±0-006  A.,  and  c/o= 
1-636 ;  d  (X-ray)  is  4-10±0-01,  whilst  the  pyknometer 
d  of  the  naturally  occurring  mineral  is  3-9S  and  of 
the  artificially  prepared  wurtzite  4-0S7.  The  different 
intensities  obtained  by  other  investigators  are  prob¬ 
ably  to  be  explained  by  the  inclusion  of  varying 
quantities  of  sphalerite  in  the  wurtzite. 

M.  S.  Burr. 

Constitution  of  Rinmann’s  green,  Thenard’s 
blue,  and  other  coloured  solid  derivatives  of 
the  oxides  of  cobalt.  G.  Natta  and  L.  Passerini 
(Gazzetta,  1929,  59,  620 — 642). — X-Ray  examination 
of  the  green  products  obtained  by  heating  mixtures 
of  cobaltous  and  zinc  nitrates  in  air  at  800 — 1000° 
show’s  that  they  consist  of  cubic  crystals  of  zinc 
cobaltite  (a  8-06  A.)  mixed  with  hexagonal  crystals 
which  are  practically  identical  with  those  of  zinc 
oxide  ( a  3-24  A.).  Products  containing  more  than 
30 — 40%  Co,  when  heated  for  a  long  time  at  1000°, 
also  show’  the  lines  of  cobaltous  oxide.  The  products 
obtained  by  heating  solid  solutions  of  cobaltous  and 
zinc  hydroxides  or  basic  carbonates  in  a  vacuum 
contain  all  the  cobalt  in  the  bivalent  state.  Those 
containing  less  than  30%  CoO  are  green  and  consist 
of  hexagonal  solid  solutions  of  cobaltous  oxide  in  the 
zinc  oxide  lattice,  whilst  above  70%  CoO  they  are 
pink  and  consist  of  cubic  solid  solutions  of  zinc  oxide 
in  the  cobaltous  oxide  lattice.  The  colour  of  Rin- 
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rnann’s  green  is  due  to  the  presence  of  the  hexagonal 
solid  solutions.  The  presence  of  zinc  cobaltite 
deepens  the  green  colour.  Zinc  cobaltite  dissociates 
above  900 — 1000°  into  oxygen  and  the  oxides  of  the 
bivalent  metals. 

The  pink  products  obtained  by  calcination  of 
mixtures  of  cobaltous  and  magnesium  oxides  consist 
of  cubic  solid  solutions  of  the  former  oxide  in  magnes¬ 
ium  oxide,  and  do  not  contain  tervalent  cobalt,  if 
surface  oxidation  during  cooling  is  prevented.  The 
cobaltite  of  magnesium,  which  can  be  obtained  only 
at  relatively  low  temperatures,  is  less  stable  than 
that  of  zinc  and  dissociates  on  heating  into  the  above- 
mentioned  solid  solutions  of  the  two  bivalent  oxides, 
which  are  miscible  in  all  proportions  in  the  solid  state. 

The  colour  of  Thcnard’s  blue  is  due  to  cubic 
cobaltous  aluminate  having  a  spinel  structure  (a 
806  A.),  which  is  mixed  with  alumina.  The  pro¬ 
ducts  containing  more  than  50  mol.-%  CoO  are 
deeper  in  colour  and  contain  tervalent  cobalt  as  the 
compound  CoCo204,  which  is  isomorphous  with 
cobaltous  aluminate  and  has  practically  identical 
lattice  dimensions. 

The  green  products  obtained  by  calcining  stannic 
oxide  with  cobaltous  compounds  consist  of  mixtures 
of  cobaltous  orthostannatc,  Co2Sn04  (cubic  spinel 
structure,  a  8-61  A.),  with  stannic  oxide. 

0.  J.  Walker. 

Lattice  constants  of  epydidymite.  B.  Gossner 
and  F.  Mussgnug  (Festschr.  V.  Goldschmidt,  1927, 
117—126 ;  Chem.  Zcntr.,  1929,  ii,  277).— Epydidym- 
itc,  BeSioOgJNaHSiOa,  rhombic  pseudo-hexagonal,  has 
a  7-33,  6  12-73,  o  13-60  A.,  the  unit  cell  containing 
8  mols.  A.  A.  Eldridge. 

Crystal  structure  of  tetramethyl-,  trimethyl-, 
and  methyltriethyl-ammonium  chlorostannates. 
It.  W.  G.  Wyckoee  and  It.  B.  Corey  (Amer.  J.  Sci., 
1929,  [v],  19,  437 — 445). — The  crystal  of  tetra- 
methylammonium  chlorostannate  is  cubic,  contain¬ 
ing  4  mols.  to  the  unit  cell,  the  edge  of  which  measures 
12-87  A.  The  positions  of  the  tin,  chlorine,  nitrogen, 
and  carbon  atoms  are  46,  24a,  Se,  and  32a,  respect¬ 
ively.  Trimethylammonium  chlorostannate  also  con¬ 
tains  4  mols.  to  the  unit  cell,  of  edge  12-19  A.  The 
length  of  the  edge  of  unit  cube  of  methyltriethyl- 
ammonium  chlorostannate  is  13-51  A.  There  are 
4  mols.  to  the  unit  cell.  C.  W.  Gibby. 

Shape  and  size  of  the  cellulose  and  caoutchouc 
micelles.  J.  Hengstenberg  and  H.  Mark  (Z. 
Krist.,  1928,  69,  271— 284;  Chem.  Zentr.,  1929,  i, 
3088). — In  native  cellulose  the  micellar  section  per¬ 
pendicular  to  the  fibre  axis  is  a  rhombus  of  side 
55d;5  A. ;  the  micellar  length  is  greater  than  600  A. 
The  micelle  of  viscose  is  smaller  than  that  of  ramie, 
and  the  micelle  is  shortened  in  passing  from  ramie 
to  mercerised  cellulose.  The  section  of  the  caout¬ 
chouc  crystallite  perpendicular  to  the  direction  of 
extension  is  a  rectangle  with  ratio  of  sides  1  : 3. 
Observations  of  the  width  of  lines  at  the  temperature 
of  liquid  air  gave  the  same  results  as  at  the  ordinary 
temperature.  On  extension  by  more  than  2S0%  the 
crystals  are  replaced  by  the  fibre  diagram  of  stretched 
rubber.  Hence  the  size  of  the  crystallites  depends 
on  the  choice  of  conditions.  A.  A.  Eldridge. 


A-Ray  investigations  of  cellulose  derivatives. 
IV.  Fibre  diagrams  of  copper-alkali-cellulose. 
C.  Trogus  and  K.  Hess  (Z.  physikal.  Chem.,  1929, 
B,  6,  1—21 ;  cf.  Messmer,  A.,  1927,  619).— The  above 
system  has  been  studied  over  the  range  of  concen¬ 
tration  in  winch  cellulose  is  wholly  or  partly  insoluble. 
Curves  are  given  to  show  the  relation  between  absorp¬ 
tion  of  copper  by  ramie  fibre  and  the  concentration 
of  copper  in  a  cuprammonium  solution.  From  the 
space  diagram  of  cellulose-copper  tetrammine  hydr¬ 
oxide-sodium  hydroxide  it  is  inferred  that  in  the 
insoluble  range  the  fibres  consist  of  a  mixture  of 
two  compounds,  [Cu(CgH10O5)2]Ma2  and 
[Cu(CGH10Os)2]2[Cu(NH3)4jNa2.  This  inference  is  sup¬ 
ported  by  .X-ray  examination  of  cellulose  which  has 
been  treated  with  cuprammonium  hydroxide,  the 
existence  of  two  compounds  with  periods  10-5  and 
15-7  A.  being  clearly  shown.  When  copper  is  removed 
by  means  of  sodium  hydroxide,  both  compounds 
give  cellulose  hydrate.  The  experiments  indicate 
that  alteration  of  the  lattice  through  substitution 
or  salt  formation  takes  place  both  along  the  axis  of 
the  fibres  and  at  right  angles  to  it.  The  change 
brought  about  in  cellulose  by  the  action  of  copper 
and  alkali  is  of  a  definite  chemical  nature. 

F.  L.  Usher. 

Systematic  structure  theory.  II — IV.  C. 
Hermann  (Z.  Krist.,  1929,  69,  226—249,  250—270, 
533—555;  Chem.  Zcntr.,  1929,  ii,  254). 

Theory  of  liquid  crystals.  E.  Alexander  and 
K.  Herrmann  (Z.  Krist.,  1928,  69,  285 — 299;  Chem. 
Zentr.,  1929,  ii,  250). — It  is  supposed  that  liquid 
crystals  “  crystallise  ”  in  a  space-group  additional 
to  the  crystalline  space-groups  (3  dimensions),  the 
space-groups  being  two-  or  uni-dimcnsional  for  smectic 
and  nematic  substances,  respectively.  . 

A.  A.  Eldridge. 

Asymmetry  of  corrosion  figures  produced  by 
an  isotropic  active  liquid.  L.  Royer  (Compt. 
rend.,  1929,  189,  932—933;  cf.  A.,  1929,  031,  750). 
— Calamine  (rhombic  hemim orphic)  when  etched  with 
an  inactive  organic  acid  gives  on  (010)  and  (010) 
figures  until  no  centre  of  symmetry,  but  symmetrical 
relatively  to  (100)  and  for  which  the  zone  axis  [001] 
is  a  binary  axis  of  symmetry.  The  same  faces  etched 
by  an  active  acid,  whilst  otherwise  similar,  show  no 
symmetry  relative  to  (100),  the  crystal  thus  dis¬ 
playing  a  tetartohedral  form.  Crystals  of  d-  and 
Z- tartaric  acid  etched  by  ethyl,  d-sec. -butyl,  isoamyl, 
and  Z-sec.-amyl  alcohols,  i-  (fermentation)  and  cZ-lactic 
acids,  (Z-mcnthol,  and  cZ-  and  Z-terpineol  show  that  a 
(Z-crystal  etched  by  a  <Z-liquid  gives  figures  which  are 
enantiomorphous  with  those  formed  by  a  Z-liquid  on  a 
Z-crystal,  but  quite  different  from  those  formed  by  a 
<Z-liquid  on  a  Z-ciystal,  or  by  a  Z-liquid  on  a  d-crystal, 
these  two  again  being  enantiomorphous  inter  se. 

C.  A.  SlLBERRAD. 

Structure  of  silver-antimony  alloys.  M.  G. 
Raeder  (Z.  physikal.  Chem.,  1929,  B,  6,  40 — 42; 
cf.  A.,  1928,  597). — The  new  structural  elements 
recently  found  by  Westgren,  Hiigg,  and  Eriksson  (cf. 
A.,  1929,  1139)  in  silver-antimony  alloys  had  already 
been  indicated  by  anomalies  in  the  overvoltage- 
composition  curves.  F.  L.  Usher. 


X-Ray  investigations  of  copper  amalgams. 
X.  Katoh  fZ.  phvsikal.  Chem.,  1929.  B.  6.  27 — 39: 
of.  Terrey  and  Wright,  A,  1929,  16).— Powder  dia¬ 
grams  of  copper  amalgams  containing  not  more  than 
27%  Cu  show  the  presence  of  a  y-phase  with  a  9-401  A., 
which  Is  unaltered  after  the  amalgam  has  been  sub¬ 
jected  to  a  pressure  of  10.000  kg.  cm.2  Above 
29-9%  Cu  an  a-phase  appears,  which  has  been  identi¬ 
fied  as  copper,  and  the  lattice  constants  of  the  two 
phases  remain  unchanged  as  the  proportion  of  copper 
is  increased.  Amalgams  with  more  than  75%  Cu 
arc  therefore  not  homogeneous  at  the  ordinary  tem¬ 
perature,  contrary  to  the  statement  of  Tammann 
and  Stassfurth  (cf.'  A.,  1925.  ii,  377).  F.  L.  Usher. 

Magnetic  properties  of  some  compounds  of 
manganese.  L.  F.  Bates  (Phil.  Mag.,  1929,  [vii], 
8,  714—732;  ef.  A.,  1928,  468;  Whitmore,  A.,  1929, 
386). — The  magnetic  properties  of  manganese  arsen¬ 
ide,  MnAs,  and  manganese  phosphide,  MnP,  have 
been  examined  at  temperatures  above  their  magnetic 
critical  points,  i.e.,  above  45°  and  40°,  respectively, 
by  a  balance  method  which  is  described.  At  these 
temperatures  the  compounds  are  strongly  para¬ 
magnetic.  The  ferromagnetic  properties  of  the  speci¬ 
mens  employed  were  first  determined.  The  maximum 
intensity  of  magnetisation  of  the  arsenide,  when 
packed  in  powder  form  to  a  density  of  3-68  g. 
per  c.c.,  was  203-2  c.g.s.  units  with  a  field  strength 
of  760  gauss,  at  0°.  This  did  not  represent  satur¬ 
ation.  Hysteresis  curves  were  also  obtained  at  the 
ordinary  temperature  and  at  the  temperature  of 
liquid  air.  In  the  latter  case,  for  the  same  field, 
the  magnetisation  was  220-2  units.  The  magnetic 
properties  of  the  specimen  of  phosphide  were  less 
pronounced.  The  hysteresis  was  small  and,  for  a 
field  of  760  gauss  and  packing  of  2-24  g.  per  c.c., 
the  maximum  intensity  of  magnetisation  was  24-0 
c.g.s.  units.  In  the  paramagnetic  region  of  tem¬ 
perature  the  susceptibility  of  the  arsenide  is  practic¬ 
ally  constant  over  a  range  of  temperature  from  90° 
to  130°,  after  which  the  Weiss  law-  is  Obeyed.  The 
Weiss  law  is  obeyed  throughout  by  magnesium 
phosphide,  at  any  rate  up  to  265°.  The  nature  of  the 
marked  temperature  hysteresis  shown  by  the  arsenide 
at  the  critical  point  is  discussed.  3VI.  S.  Burr. 

Magnetic  properties  of  isolated  ferromagnetic 
atoms.  F.  W.  Constant  (Physical  Rev.,  1929, 
[ii],  34,  1217—1224). — The  behaviour  of  the  elemen¬ 
tary  atomic  magnet  when  surrounded  by  non¬ 
magnetic  atoms  was  investigated  with  alloys  of  90% 
and  95%  platinum  with  cobalt  and  nickel,  respec¬ 
tively,  by  measuring  the  intensity  of  magnetisation 
for  constant  applied  magnetic  force  at  different 
temperatures  up  to  the  Curie  point,  and  by  construct¬ 
ing  hysteresis  loops  at  given  temperatures.  Only 
the  cobalt  alloys  were  magnetic  ;  the  moment  per 
cobalt  atom  being  greater  than  for  pure  cobalt,  the 
platinum  may  contribute  to  the  magnetism.  The 
Curie  points  fell  rapidly  with  decreasing  cobalt 
content.  Results  are  in  agreement  with  Heisenberg’s 
theory  of  ferromagnetism.  N.  M.  Bligh. 

Saturation  magnetisation  of  nickel-cobalt 
alloys  and  the  atomic  moments  of  nickel  and 
cobalt.  P.  Weiss,  R.  Forrf.r,  and  F.  Birch 


(Compt.  rend.,  1929,  1S9,  789—791 ;  ef.  A.,  1929, 
1369). — Tie  saturation  magnetisation  and  its  vari¬ 
ation  with  temperature  down  to  that  of  liquid  air 
have  been  determined  for  nine  nickel-cobalt  alloys 
of  composition  varying  from  pure  nickel  to  pure 
cobalt,  and  the  results  (given  by  a  curve)  extrapolated 
to  show  absolute  saturation  at  absolute  zero.  The 
coefficient  of  magnetic  hardness  (a)  varies  continu¬ 
ously  for  the  y-alloys  and  increases  very  rapidly  (to 
values  of  the  order  of  200)  for  the  H-alloys.  The 
magnetic  moment  deduced  for  pure  nickel  is  3 
magnetons  (with  some  indication  of  4  for  the  H- 
alloys) :  that  for  cobalt  in  y-alloys  is  9  and  in  H-alloys 
8-5.  The  absence  of  any  breach  of  eentinuity 
between  the  y-  and  H-alloys  is  attributed  to  the 
number  of  adjoining  atoms  in  the  face-centred  cubic 
lattice  (y)  being  the  same  as  that  in  the  hexagonal 
lattice  (H).  C.  A.  Silberrad. 

Determinations  with  the  aid  of  liquid  helium. 
V.  Superconductivity  of  cupric  sulphide.  W. 
Meissner  (Z.  Physik,  1929,  58,  570 — 572). — Between 
1-66'  and  1-55’  Abs.  the  resistance  of  a  filament  of 
cupric  sulphide  decreases  to  an  imraeasurablv  small 
value.  A.  J.  Mee. 

Sulphide  colours  on  metallic  copper.  F.  H. 
Constable  (Proc.  Roy.  Soc.,  1929,  A,  125,  630 — 
635;  cf.  A.,  1928,  106). — An  apparatus  is  described 
by  means  of  which  spectrophotometric  observations 
of  the  reflected  light  from  films  of  increasing  thickness, 
formed  by  the  action  of  a  mixture  of  hydrogen 
sulphide  and  air  on  metallic  copper,  may  be"  carried 
out  as  the  reaction  proceeds.  The  resistance  is 
obtained  from  a  direct-reading  ruillivoltmeter  showing 
the  P.D.  across  the  copper  film  when  a  measured 
small  current  is  passed  through  it.  It  is  found  that 
by  activating  the  copper  surface  at  low  temperature 
in  situ  by  alternate  oxidation  and  reduction,  and 
leaving  the  cold  activated  metal  in  air  for  periods 
varying  from  5  min.  to  1  hr.,  the  rate  at  which  the 
sulphide  colour  sequence  is  formed  is  greatly  reduced 
owing  to  the  presence  of  an  invisible  oxide  film. 
High-temperature  reduction  (about  600°)  results  in  a 
surface  which  can  be  exposed  to  air  for  hours  with 
impunity,  the  rate  of  formation  of  sulphide  colours 
being  only  very  slightly  decreased  owing  to  the 
slowness  of  low-temperature  oxidation  of  surfaces  so 
prepared.  There  is  evidence  that  the  interference 
colours  are  of  a  similar  nature  to  those  produced 
during  the  oxidation  of  copper  (ef.  A.,  1927,  930). 

L.  L.  Bircujishaw. 

Thermoelastic  properties  of  ferromagnetic 
metals  and  the  molecular  field.  E.  Bauer  (J. 
Phys.  Radium,  1929,  [vi],  10,  345—359). — The  theory 
of  the  molecular  field  of  Weiss  has  received  extended 
application,  so  that  it  gives  not  only  the  expression 
for  the  energy  of  a  ferro-magnetic  substance,  but  also 
the  “equation  of  state”  of  such  substances.  It  is 
possible  to  calculate  their  entropy  and  free  energy  as 
a  function  of  the  temperature  and  specific  volume. 
From  the  curves  of  magnetisation,  with  the  help  of 
this  theory,  the  anomalies  in  the  compressibilities  and 
dilatation  may  be  accounted  for  fairly  satisfactorily 
in  the  case  of  nickel.  The  results  for  iron  are  not  so 
good.  F.  J.  Wilkins. 
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Changes  in  the  dimensions  of  metallic  wires 
produced  by  torsion.  I.  Soft-drawn  copper. 
T.  Lonsdale  (Phil.  Mag.,  1929,  [vii],  8,  703—713).— 
Determinations  have  been  made  of  the  changes  in 
length  of  soft-drawn  copper  wire  when  twisted  at 
the  ordinary  temperature  under  a  constant  load  which 
is  small  in  comparison  with  the  load  necessary  to 
produce  permanent  set.  The  apparatus  employed 
is  described.  Considerable  elongations  arc  produced, 
even  under  very  small  tensions,  and  under  somewhat 
larger  tensions  much  greater  elongations  are  observed 
for  the  same  degree  of  twist.  Within  the  range  of 
tension  and  rate  of  twist  employed,  the  elongation 
is  a.  function  merely  of  the  torsion  and  tension  applied 
to  a  given  wire,  and  not  of  the  rate  of  twist  or  of  the 
length  of  time  after  twist.  M.  S.  Burr. 

Influence  of  mechanical  deformation  on  the 
transition  points  of  iron  and  steel.  F.  Sauer- 
wald  and  T.  Sperling  (Z.  Physik,  1929,  56,  544 — 
547). — From  the  cooling  and  heating  curves  during 
deformation  it  follows  that  the  Acl  point  is  7°  lower, 
Ac3  4°  lower,  and  Ar3  about  4°  higher.  The  Arl 
point  is  displaced  at  most  1°.  Suggestions  for  these 
changes  are  given. 

Plasticity  of  crystals.  W.  Boas  and  E.  Schmid 
(Z.  Physik,  1929,  56,  516 — 523). — A  mathematical 
discussion  of  the  relation  between  slip-tension, 
thrust,  elasticity,  and  tenacity  in  various  crystal 
lattices.  The  quadratic  expression  of  von  Mises  (Z. 
angew.  .Math.  Mech.,  1928,  8,  161)  is  considered  in 
relation  to  experimental  data. 

Production  of  large  zinc  crystals.  M. 
Ichihara  (Tech.  Rep.  Tohoku,  1929,  8,  1 — 7). — The 
strain-annealing  method  of  obtaining  single  crystals 
was  applied  to  zinc ;  the  largest  crystals  were  obtained 
after  severe  deformation,  and  not  after  a  small 
critical  strain  as  in  the  case  of  copper  and  aluminium. 
One  inch  diameter  chill-cast  bars  were  forged  at  300° 
to  10  mm.  square  bars,  heated  for  2  days  at  410°,  and 
then  just  below  the  m.  p.  for  a  few  hours.  Single 
crystals  8x80  mm.  were  thus  obtained.  These 
crystals  deform  by  slip  on  the  (0001)  planes  and 
failure  occurs  on  the  basal  plane. 

C.  J.  Smithells. 

Twinning  plane  in  a  zinc  crystal.  M.  Ichihara 
(Tech.  Rep.  Tohoku,  1929,  8,  9— 19).— The  directions 
of  primary  twin  lamella;  formed  on  (0001),  (1010),  and 
(1120)  surfaces  of  zinc  single  crystals  were  measured. 
It  is  shown  that  the  (1012)  plane  is  the  twinning  plane. 
The  directions  of  secondary  twin  lamella;  occurring 
in  the  primary  twins  show  that  the  secondary  twins 
result  from  rotation  through  1S0°  about  an  axis 
normal  to  the  twinning  plane.  C.  J.  Smithells. 

Dynamic  allotropic  state  of  selenium.  I  and  II. 
G.  Briegleb  (Z.  physikal.  Chem.,  1929,  144,  321 — 
339,  340—358;  see  also  A.,  1929,  250).— A  special 
Soxhlet  apparatus  is  described  for  extracting  with 
cold  carbon  disulphide  samples  of  vitreous  selenium 
obtained  by  quenching  fused  selenium.  This  form 
of  selenium  has  been  shown  to  be  amorphous  by 
X-ray  examination.  As  extraction  proceeds  a 
diminution  in  the  rate  of  dissolution  is  observed. 
This  is  not  due  to  change  of  surface  area,  but  solely  to 


a  change  in  the  composition  of  the  selenium,  and  may 
be  ascribed  to  the  presence  of  two  forms,  Se"  and  Se', 
of  which  Se"  dissolves  more  rapidly  than  Se',  although 
the  absolute  solubilities  are  practically  the  same. 
The  composition  of  the  selenium  depends  on  the 
temperature  to  which  the  mass  has  been  heated 
before  quenching.  By  comparing  amounts  extracted 
after  i  hr.,  it  was  found  that  samples  of  selenium, 
supercooled  to  120°  and  then  quenched,  give  approxi¬ 
mately  55%  of  Sc".  The  amount  diminishes  as  the 
initial  temperature  rises  until  samples  quenched 
from  650°  give  only  about  14%.  The  result  is 
independent  of  the  modification  of  selenium  fused. 
Spcctrographic  examination  of  the  solution  in  carbon 
disulphide  indicates  a  change  in  the  state  of  the 
solute  with  increasing  dilution.  An  X-ray  investig¬ 
ation  of  all  the  solid  phases  of  selenium  by  the 
Debye-Scherrer  method  has  established  the  identity 
of  Marc’s  non-conducting  metalloid  selenium  and 
conducting  metallic  selenium.  The  different  behavi¬ 
our  is  simply  due  to  difference  in  size  of  particle. 
Red  monoclinic  selenium  is  identical  with  the  partly 
blackened  monoclinic  selenium.  All  the  different 
modifications  of  solid  selenium  are  to  be  attributed 
to  the  transformation  of  a  dipole  molecular  lattice, 
Se2,  which  is  the  principal  component  of  monoclinic 
selenium,  into  an  atomic  lattice,  Se1(  the  principal 
component  of  hexagonal  selenium.  Sex  and  Se2  may 
be  identified  with  Se'  and  Se",  respectively,  rise  in 
temperature  resulting  in  a  shifting  of  the  equilibrium 
Se2^=e=2Se1  towards  the  right.  The  equilibrium  in 
the  solid  and  fused  states  is  represented  by  a  pseudo¬ 
binary  diagram,  and  in  solution  by  a  pseudo-ternary 
diagram.  M.  S.  Burr. 

Temperature  law  of  ionic  conductivity  of 
solid  lead  halides.  A.  Smekal  (Z.  Physik,  1929, 
58,  322 — 332). — It  is  suggested  that  the  formula 
given  by  Seith  (A.,  1929,  1136)  for  the  change  of  the 
dipolar  ionic  conductivity  of  solid  lead  iodide  should 
be  revised  :  k= 2-95  X 10*4  X  e_4140T+S'0  X 104  X 
g-14720'r  The  second  term  of  this  equation  corre¬ 
sponds  with  the  cation  portion  of  the  conducting 
power.  Thus,  unlike  previously  investigated  solid 
ionic  conductors,  the  two-term  conductivity  formula 
is  directly  traceable  to  the  dipolar  character  of  the 
conductivity  process  at  high  temperature.  On 
account  of  the  free  ion  character  of  the  conductivity 
term  due  to  the  anion  as  against  the  lattice  ion 
character  of  the  cation  constituent,  it  is  possible  that 
the  transport  numbers  of  dipole  solid  ionic  conductors 
of  the  type  of  Pbl2  are  not  necessarily  determined  by 
the  chemical  nature  of  the  material,  but  may  be 
modified  by  the  structure  of  the  conductor  {e.g.,  grain 
size,  and  previous  thermal  history).  The  tem¬ 
peratures  of  sudden  increase  of  reaction  velocity  in 
Hedvall’s  powder  reactions  of  barium  oxide  with 
lead  chloride  and  iodide  are  in  agreement  with  the 
diffusion  coefficients  of  lead  ions  in  the  two  salts. 

J.  W.  Smith. 

Pierce  acoustic  interferometer  as  an  instru¬ 
ment-  for  the  determination  of  velocity  and 
absorption.  W.  H.  Pielemeier  (Physical  Rev., 
1929,  [ii],  34,  11S4 — 1203). — The  Pierce  interfero¬ 
meter  was  used  to  investigate  the  absorption  of  high- 


24 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


frequency  sound  (3x  10s—  14x  105  cycles  per  sec.) 
in  air  and  in  carbon  dioxide,  and  tlio  relations  of  the 
results  to  the  velocity  of  sound  at  these  frequencies. 
Evidence  was  found  of  a  variation  of  wave  velocity 
with  intensity.  The  absorption  by  air  and  carbon 
dioxide  increases  with  the  frequency  throughout  the 
range.  N.  M.  Bligh. 

Fusion  curve  of  helium.  II.  E.  Simon,  M. 
Ruhemann,  and  W.  A.  M.  Edwards  (Z.  physikal. 
Chcm.,  1929,  B,  6,  62—77;  cf.  A.,  1929,  497).— The 
fusion  curvo  for  helium  from  12°  Abs.  and  S00  kg. /cm.2 
to  42°  Abs.  and  5600  kg. /cm.2  has  been  drawn. 
Within  the  limits  of  the  considerable  errors  involved 
in  both  temperature  and  pressure  measurements  the 
curvo  is  in  agreement  with  a  semi-cmpirical  formula 
previously  deduced  (cf.  A.,  1929,  386).  A  calori¬ 
metric  method  was  used  for  low  pressures,  and  the 
convenient  method  of  capillary  blockago  by  the  solid 
for  high  pressures.  F.  L.  Usher. 

Latent  heat  of  vaporisation  and  surface  tension. 
W.  Herz  (Z.  Elektrochcm.,  1929,  35,  851—853). — 
Existing  data  show  that  the  increase  in  latent  heat 
of  vaporisation,  L,  as  the  temperature  of  a  liquid  falls 
from  the  critical  temperature  to  the  reduced  tem¬ 
perature  8/12  diminishes  with  successive  decrements 
of  1/12  in  the  temperature,  the  value  of  L  at  11/12 
being  about  50 — 60%  of  the  value  at  S/12.  The 
increase  in  the  surface  tension,  y,  on  the  other  hand, 
tends  to  rise  with  successive  decrements  of  1/12  in 
the  temperature,  and  the  value  of  y  at  11/12  is  only 
about  20%  of  the  value  at  8/12.  For  a  given  reduced 
temperature  the  quotient  of  L  by  the  capillary 
constant  has  approximately  the  same  value  for  all 
noil-associated  liquids.  R.  Cuthill. 

Specific  heat  at  lines  of  equal  internal  energy 
and  equal  heat  content.  H.  Mache  (Monatsh., 
1929,  53  and  54,  1002 — 1007). — Theoretical  and 
mainly  mathematical.  L.  S.  Theobald. 

Specific  heats  of  tantalum,  tungsten,  and 
beryllium  between  100°  and  900°.  A.  Magnus 
and  H.  Holzmann  (Ann.  Physik,  1929,  [v],  3,  585 — 
613). — The  experiments  were  carried  out  in  the 
Magnus  copper  calorimeter.  The  construction  of  a 
suitable  thermo-regulator  for  use  with  the  calorimeter 
is  described.  By  the  elimination  of  convection 
currents  it  is  ensured  that  the  temperature  change  of 
the  calorimeter  during  the  readings  docs  not  exceed 
1/200,000 — 1/100,000°  per  min.  This  plays  an 
important  part  in  the  accurate  determination  of  the 
final  temperature  by  extrapolation.  To  prevent 
oxidation  of  the  test  substance,  the  heating  was  carried 
out  in  an  hermetically  sealed  vessel.  Using  this 
apparatus,  the  specific  heats  of  tantalum,  tungsten, 
and  beryllium  were  determined  between  100°  and 
900°.  The  true  atomic  heat  can  be  expressed  exactly 
for  tantalum  and  tungsten  by  an  interpolation 
formula  involving  two  constants,  and  for  beryllium 
by  a  formula  involving  one  constant.  The  atomic 
heat  of  tantalum  at  constant  volume  can  be  expressed 
exactly  by  the  formula  of  Born  and  Brody,  Cr— 
3R(l-3RcT),  if  c  is  given  the  value  -0-1972  xl(H. 
The  C„  values  for  tungsten  and  beryllium  exceed 
somewhat  the  value  3A\  The  change  with  tem¬ 
perature  is  not  linear.  A.  J.  Mem.  : 


Method  for  extrapolating  specific  heat  curves 
of  organic  compounds  below  the  temperatures 
of  liquid  air.  K.  K.  Kelley,  G.  S.  Parks,  and 
H.  M.  Huffman  (J.  Physical  Chcm.,  1929,  33,  1802 — 
1805). — The  equation  Gv  (per  g.-mol .)={A+BT)CP°, 
where  Gp°  is  the  molal  specific  heat  of  the  standard 
substance  for  the  two  classes  into  which  organic 
compounds  can  be  divided,  is  derived.  A  and  B  are 
evaluated  from  the  molal  heat  capacities  at  90°  and 
120°  Abs.  The  method  has  been  satisfactorily  used 
A.,  1929,  990)  for  the  revision  of  the  entropies  and 
ree  energies  of  1-9  organic  compounds. 

L.  S.  Theobald. 

Heat  capacity  of  nitric  oxide  from  14°  Abs.  to 
the  b.  p.  and  the  heat  of  vaporisation.  Vapour 
pressures  of  solid  and  liquid  phases.  Entropy 
from  spectroscopic  data.  H.  L.  Johnston  and 
W.  F.  Glyuque  (J.  Amer.  Cliem.  Soc.,  1929,  51, 
3194 — 3214). — The  specific  heats  were  measured  from 
15-57°  Abs.  to  the  b.  p. ;  (3v=119  in  the  Debye 
equation.  The  m.  p.  is  109-49°  Abs.  and  the  molar 
heat  of  fusion  at  the  m.  p.  549-5  g.-cal./l0.  A  trans¬ 
ition  involving  very  small  energy  change  may  occur 
at  52-64°  Abs.  The  molar  heat  of  evaporation  at  the 
b.  p.,  121-36°  Abs.,  is  3292-6  g.-cal.  The  vapour 
pressure  is  given  by  logp(cm.)=— S67 /2t+0-00076jP+ 
9-05125  for  the  solid  and  log  p(cm.)  =— 776/T — 
0-0023642T+8-562128  for  the  liquid.  The  triple 
point  pressure  is  16-438  cm.  The  molal  entropy  at 
the  b.  p.  is  42-94  g.-cal./l°,  or,  corrected  to  the  state 
of  an  ideal  gas,  43-03  g.-cal./ 1°.  This  value  is  slightly 
higher  than  that  calculated  from  spectroscopio  data 
and  the  discrepancy  is  attributed  to  the  presence  in 
the  solid  state  of  equimolccular  quantities  of  two 
polymerised  isomcrides,  e.g.,  X202. 

Elaborate  directions  are  given  "for  preparing  nitric 
oxide  which,  as  calculated  by  means  of  Raoult’s  law 
from  heat  capacity  measurements  just  below  the 
m.  p.}  contains  less  than  0-001%  of  impurity.  Both 
liquid  and  solid  nitric  oxide  are  blue,  but  the  sub¬ 
limed  solid  is  white.  Sudden  chilling  of  the  liquid 
yields  a  solid  which,  being  full  of  cracks,  appears 
white  and  opaque.  S.  K.  Tweedy. 

Vapour  pressure  of  phosphorus  oxychloride. 
IC.  Arii  (Bull  Inst.  Phys.  Chcm.  Res.  Tokyo,  1929, 
8,  545 — 551). — The  vapour  pressure  of  phosphorus 
oxychloride  has  been  measured  at  intervals  of  10°, 
from  20°  to  its  b.  p.  The  latent  heat  of  vaporisation 
is  calculated  to  be  8697  g.-cal.  at  25°  and  8210  g.-cal. 
at  the  b.  p.  From  the  vapour  pressure-temperature 
curve  the  b.  p.  is  found  to  be  105-3°.  Phosphorus 
oxychloride  appears  to  be  non-associated  in  the 
liquid,  since  it  gives  a  value  of  Trouton’s  constant 
of  21-7.  F.  J.  Wilkins. 

Vapour  pressure  of  nitrous  acid.  E.  Abel  and 
E.  Neusser  (Monatsh.,  1929, 53  and  54,  855—873).— 
The  vapour  pressure  of  aqueous  solutions  of  nitrous 
acid  lias  been  measured  at  25°.  The  vapour  consists 
essentially  of  nitrous  acid  andnot  of  nitrousanhydride. 
At  equal  ionic  concentrations  (j),  the  vapour  pressure 
is  proportional  to  the  nitrous  acid  content  of  the 
solution  and  when  j=l-4,  pHxo,/[HN02]=cfc==0-0336. 
With'  increasing  ionic  concentration  ck  increases 
according  to  the  expression  pitK-o,/[HN02]=r/i;=A/, 
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where  /  is  the  activity  coefficient  of  nitrous  acid  and 
£=0-0305  for  25°.  L.  S.  Theobald. 

Vapour  pressure  and  heat  of  vaporisation  of 
diphenyl.  J.  Chipman  and  S.  B.  Peltier  (Ind. 
Eng.  Chem.,  1929,  21,  1106 — -1108). — The  vapour 
pressure  of  diphenyl  has  been  measured  by  an 
isoteniscopic  method  between  162-6°  and  322-3°. 
The  densities  of  liquid  and  saturated  vapour  at  the 
b.  p.  arc  0-85  and  0-00375±0-00001,  respectively. 
The  latent  heat  of  vaporisation  at  the  b.  p.  is  calcu¬ 
lated  to  be  11470±50  g.-cal.  per  mol.,  and  the  entropy 
of  vaporisation  at  the  same  temperature  is  21-7 
g.-cal.  per  degree.  Tire  b.  p.  is  255-25°,  in  agreement 
with  Jaquerod  and  Wassncr  (A.,  1904,  ii,  538). 

C.  W.  Gibby. 

Special  case  of  hysteresis  phenomenon  in 
physico-chemical  systems,  and  its  possible 
explanation  of  some  biological  problems.  IT. 
von  Raschevsky  (Z.  Physik,  1929,  58,  523 — 539 ; 
cf.  A.,  1929,  509). — Systems  with  several  equilibrium 
states,  and  therefore  showing  hysteresis  phenomena, 
are  further  investigated.  A  special  case  is  treated. 
In  a  given  equilibrium  state  a  system  can  be  changed 
by  some  external  action  Ev  but  not  by  another, 
E2.  However,  by  a  sequence  of  Ez  and  Ev  the 
system  is  brought  to  another  equilibrium  state  in 
which  it  can  be  affected  only  by  a  change  E.  A 
possible  application  of  this  kind  of  hysteresis  pheno¬ 
menon  to  conditioned  reflexes  is  indicated. 

A.  J.  Mee. 

Free  energies  of  formation  in  fused  salts.  II. 
Halides  of  manganese,  cobalt,  and  iron.  G. 
Devoto  and  A.  Guzzi  (Gazzetta,  1929,  59,  591 — COO ; 
cf.  A.,  1928,  955,  1096). — By  the  method  previously 
described  the  free  energy  of  formation  in  the  fused 
state  has  been  obtained  for  the  following  salts  at 
temperatures  between  650°  and  950°  :  manganous 
and  cobaltous  chlorides,  bromides,  and  iodides,  and 
ferrous  chloride.  The  m.  p.  and  heats  of  dissolution 
of  some  of  the  salts  have  also  been  determined. 

O.  j.  Walker. 

Equation  of  state  of  easily  liquefiable  hydro¬ 
carbons.  III.  Contraction  of  density  bulbs  on 
evacuation.  M.  Beckers  (Bull.  Soc.  chim.  Bclg., 
1929,  38,  329—341 ;  cf.  A.,  1928,  116).— The  amount 
of  contraction  sustained  by  density  bulbs  on  evacu¬ 
ation  has  been  determined  by  Travers’  method  and  by 
a  hydrostatic  method.  The  results  obtained  by  the 
two  methods  are  in  satisfactory  agreement  with  one 
another.  They  also  confirm  the  empirical  equation 
of  Moles  and  Miravalles  (A.,  1924,  ii,  451)  for  the 
calculation  of  the  compressibility  of  density  bulbs. 
Under  pressures  between  2/3  and  1/3  atm.  contraction 
is  a  linear  function  of  pressure.  M.  S.  Burr. 

Anomaly  of  water.  II.  W.  Jazyna  (Jacyno) 
(Z.  Physik,  1929,  58,  429-^35).— It  is  suggested  that 
the  water  anomaly  between  0°  and  4°  may  be  simply 
explained  by  assuming  that  at  0°  and  760  mm. 
pressure  the  melting  process  is  not  complete,  but 
proceeds  only  to  the  extent  of  about  98-3%.  It  is 
assumed  that  between  0°  and  30°  there  is  a  residual 
melting  process  or  emulsion  phenomenon  in  which 
the  remaining  1-7%  of  ice  crystals,  suspended  in  the 
liquid,  is  destroyed.  J.  W.  Smith. 


Internal  potential  energy  and  coefficient  of 
expansion  of  water.  III.  W.  Jazyna  (Jacyno) 
(Z.  Physik,  1929,  58,  436 — 439). — On  the  grounds  of 
the  theory  previously  developed  (cf.  A.,  1929,  1225, 
and  preceding  abstract)  the  mean  latent  heat  of 
vaporisation,  the  change  in  the  internal  potential 
energy,  the  internal  pressure,  and  the  internal 
coefficient  of  expansion  have  been  calculated  for  water 
between  0°  and  the  critical  temperature. 

J.  W.  Smith. 

Molecular  condition  of  water.  O.  Redlich 
(Monatsli.,  1929,  53  and  54,  874 — S87). — Theoretical. 
The  methods  utilised  by  previous  investigators  in 
order  to  elucidate  the  molecular  complexity  of  water 
and  the  results  obtained  are  discussed.  Infra-red 
absorption  data  agree  well  with  those  of  magnetic 
susceptibility  in  accounting  for  the  variation  with 
temperature  of  the  proportion,  c,  of  the  polymeric, 
ice-form  (HaO)a  in  water.  Similar  agreement  obtains 
•with  specific  heat  and  volume  measurements,  but  the 
absolute  value  of  c  is  uncertain.  Thermodynamic 
formula)  relevant  to  the  problem  of  the  molecular 
condition  of  water  arc  developed. 

L.  S.  Theobald. 

Relation  between  the  gas  pressure  and  the 
translational  energy  of  the  gas  molecules.  W. 
Anderson  (Z.  Physik,  1929,  58,  443— 446).— 1 The 
translational  energy  of  the  gas  molecules  contained 
in  1  c.c.  (Atraasi.)  is  shown  to  be  related  with  v,  their 
linear  velocity  (supposed  for  simplicity  to  be  equal 
for  all  molecules),  and  c,  the  limiting  velocity,  by  the 
equation  p=(l+V'l— fi2)Eltausl>/3,  where  fi—vjc. 
With  ordinary  gases  at  not  too  high  temperatures 
v  is  much  smaller  than  c,  so  (3 2  may  be  neglected  in 
comparison -with  unit}',  sop=2Atrmsl/3.  With  “  light 
quanta  gas  ”  (3  =  1,  so  p=A\rJUisi./3>  a  result  which  is 
not  in  agreement  with  the  conclusions  of  other 
investigators,  who  give  the  formula  p=2A\tansii/3. 

J.  W.  Smith. 

Viscosity  of  vapours.  I.  Influence  of  mole¬ 
cular  association  on  the  viscosity  of  acetic  acid 
(vapour).  II.  Relationship  between  critical 
constant  and  gaseous  viscosity.  A.  G.  Nasini 
(Phil.  Mag.,  1929,  [vii],  8,  596—601,  601—604).— 
i.  To  determine  the  effect  of  molecular  complexity  on 
gaseous  viscosity,  the  viscosity  of  acetic  acid  vapour 
has  been  determined  for  a  range  of  temperature  from 
90°  to  250°,  at  a  pressure  of  about  30  mm.  It  is 
assumed  that,  at  150—250°,  only  simple  molecules 
arc  present.  The  temperature- viscosity  curve  at 
lower  temperatures  has  a  curvature  opposite  to  that 
for  non-associated  compounds.  The  results  are 
discussed  in  relation  to  Sutherland’s  law. 

II.  Theoretical.  An  attempt  has  been  made  to 
determine  whether  relationships  exist  between  the 
critical  constants  and  viscosity  of  gases  similar  to  those 
deduced  bv  Onnes  for  liquids.  Values  for  the  expres¬ 
sions  (t)c j/1/G) /(pc2/3Tc1/2)  X  lO5  and  (rj^/lf V)10  X 10° 
arc  tabulated,  the  symbols  having  the  usual  signi¬ 
ficance.  With  very  few  exceptions,  constancy  is 
approached  for  both  expressions  within  the  limits  of 
experimental  error.  Values  are  also  given  for  the 
expression  vjc2/J/,  where  M  is  the  mol.  wt.,  similar  to 
Rankinc’s  expression  r^jA,  where  A  is  the  at.  wt. 

M.  S.  Burr. 
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Viscosity,  heat  conductivity,  and  diffusion  in 
gas  mixtures.  VI.  Viscosity  determinations 
with  pure  gases  by  direct  measurement  and 
thence  those  of  their  mixtures.  M.  Trautz  and 
W.  Ludewigs  (Ann.  Physik,  1929,  [v],  3,  409 — 428). — 
The  viscosity  coefficients  of  air  and  hydrogen  have 
been  redetermined  at  20°,  100°,  200°,  and  250°, 
the  results  confirming  earlier  values.  The  systems 
hydrogen-carbon  monoxide  and  hydrogen-argon  have 
also  been  studied  at  the  above  temperatures  and  the 
cross-sectional  ratios  q  evaluated  for  these  gas  pairs. 
The  viscosity  coefficients  of  hydrogen  and  carbon 
monoxide  mixed  with  up  to  2-75%  of  iron  penta- 
carbonyl  vapour  have  also  been  measured  and  a 
maximum  has  been  found  for  the  first  case.  The 
viscosity  coefficient  for  the  carbonyl  is  calculated  to 
be  SS2  x  10"74;10%.  This  extrapolation  provides  a 
method  for  ascertaining  the  viscosity  and  heat 
conductivity  of  vapours  of  high  mol.  wt.  from  data 
obtained  with  mixtures  containing  a  small  percentage 
of  the  vapour.  The  heat  conductivity  of  the  carbonyl 
vapour,  taking  into  account  C\  measurements,  is 
X=&y)C1,=3T  X  lO-3.  The  viscosity  of  the  hydrogen- 
ethyl  ether  system  has  also  been  studied. 

R.  A.  Morton. 

Viscosity  isotherms  of  binary  mixtures.  III. 
System  nitrobenzene-stannic  chloride.  F.  de 
Carli  (Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  1S6 — 
1S9;  cf.  A.,  1929,  1228). — The  m.-p.  diagram  of  the 
above  system  reveals  the  presence  of  the  single 
compound  C6H5-N02,SnCl4  (m.  p.  about  11°).  The 
maxima  in  the  viscosity  isotherms  at  15°  and  25° 
indicate  the  formation  of  an  additive  compound 
containing  50%  of  nitrobenzene  instead  of  31T8% 
(above  compound).  It  is  possible  that  the  viscosity 
maximum  is  due  to  2C6H5,N02,SnCl,1  (48-58% 
nitrobenzene)  and  that  this  is  stable  only  in  solution. 

0.  J.  Walker. 

Vaporisation  of  binary  mixtures.  II.  Theory 
of  vaporisation  of  binary  mixtures.  M.  S. 
Vrevski  (Z.  physikal.  Chem.,  1929,  144,  359 — 
384;  cf.  A.,  1929,  1374). — By  a  cyclic  process  a 
connexion  has  been  established  between  the  com¬ 
position  of  the  vapour,  the  heat  of  vaporisation,  and 
the  differential  heat  of  dilution  of  binary  mixtures. 
The  formula  obtained  has  been  applied  to  the  classi¬ 
fication  of  solutions.  A  connexion  has  also  been 
established  between  the  form  of  the  vapour-pressure 
curve  and  (a)  the  heat  of  formation  of  the  solution, 
and  (b)  the  form  of  the  curve  which  represents  the 
dependence  on  concentration  of  the  heat  of  reaction 
accompanying  vaporisation.  A  formula  has  been 
deduced  by  which  the  composition  of  the  vapour  can 
be  calculated  from  thermal  quantities.  The  experi¬ 
mental  data  for  aqueous  solutions  of  methyl  alcohol, 
propyl  alcohol,  and  nitric  acid  are  discussed  on  the 
basis  of  the  formula;  put  forward.  M.  S.  Burr. 

Vaporisation  of  binary  mixtures.  III.  Deter¬ 
mination  of  beat  of  vaporisation  of  aqueous  solu¬ 
tions  of  hydrogen  chloride.  M.  S.  Vrevski  and 
G.  P.  Faermann  (Z.  physikal.  Chem.,  1929,  144, 
3Sf> — 394). — In  an  apparatus  previously  described 
(cf.  A.,  1929,  1374),  the  heat  of  vaporisation  of 
solutions  of  hydrogen  chloride  of  different  concen¬ 


trations  has  been  determined  at  21°  and  78°.  The 
results  obtained  are  in  good  agreement,  i.e.,  to  1%, 
with  the  values  calculated  by  means  of  the  formula: 
previously  obtained  (cf.  preceding  abstract).  The 
observed  composition  of  the  vapour  is  also  in  good 
agreement  with  that  calculated  from  thermal  data. 

M.  S.  Burr. 

Appearance  and  disappearance  of  azeotropism 
in  binary  systems.  W.  Mund  (Bull.  Soc.  ehim. 
Belg.,  1929,  38,  322 — 328). — Theoretical.  It  is 
shown  that,  with  rising  temperature,  the  condition 
necessary,  but  not  sufficient,  for  the  appearance  of 
azeotropism  of  the  first  kind,  i.e.,  when  the  pressure 
isotherm  has  a  maximum,  is  Ll+Hl—L2> 0,  and  for 
disappearance,  Ly-j-Hy — L2< 0.  For  azeotropism  of 
the  second  kind,  i.e.,  when  the  pressure  isotherm  has 
a  minimum,  the  condition  for  appearance  is  L2-\-H2— 
Ly< 0,  and  for  disappearance,  L2+H2—Ly> 0,  where 
Ly  and  L2  are  the  heats  of  vaporisation  of  the  less  and 
more  volatile  constituents,  respectively,  and  Hy  and 
H2  the  heats  of  dissolution  of  1  g.-mol.  of  the  respec¬ 
tive  constituents  in  an  infinite  quantity  of  the  mixture. 
The  more  marked  are  the  inequalities  necessary  (but 
not  sufficient)  for  the  appearance  of  azeotropism,  the 
more  likely  is  it  that  azeotropism  will  take  place.  The 
positive  azeotropic  deviation,  P—P2,  where  P  is  the 
vapour  pressure  of  the  mixture  and  P2  that  of  the 
more  volatile  constituent  in  a  state  of  purity,  should 
be  a  maximum  at  a  temperature  such  that  L2—Ly+ 
H2—Hy=H2/Xy,  where  Xj  is  the  fraction  of  the  less 
volatile  constituent  in  the  azeotropic  mixture. 
Similarly,  in  negative  azeotropism,  i.e.,  azeotropism 
of  the  second  kind,  the  deviation  P, — P  is  a  maximum 
when  Ly-L2+Hy-H2=HylX2.  M.  S.  Burr. 

Permeability  of  hot  metals  to  hydrogen. 
B.  C.  Hendricks  and  R.  R.  Ralston  (J.  Arner.  Chem. 
Soc.,  1929,  51,  3278—3285 ;  cf.  Lombard,  A.,  1928, 
1085,  1319). — Zinc  is  permeable  to  hydrogen  at  300°, 
and  more  so  at  370°.  It  increases  in  crystal  size 
after  permeation.  Copper  is  also  permeable  above 
500°  and  the  increase  in  crystal  size  probably  causes 
the  fissures  which  appear.  Nickel  is  quite  permeable 
to  hydrogen  at  470°  and  above,  but  there  is  no  accom¬ 
panying  change  in  crystal  size.  Richardson’s  equ¬ 
ation  for  the  diffusion  coefficient  (Phil.  Mag.,  1904, 
[vi],  7,  266)  is  found  to  hold  within  experimental 
error.  The  calculated  average  heat  of  dissociation  of 
hydrogen  in  nickel  is  20-8±2  kg.-cal.,  a  low  value 
which  probably  becomes  lower  as  the  temperature 
rises.  S.  K.  Tweedy. 

Solubility  of  sodium  carbonate  and  a  method 
of  determining  solubilities  at  high  temperatures. 
W.  F.  Seyer  and  E.  Todd  (Trans.  Roy.  Soc.  Canada, 
1929,  [iff],  23,  III,  67 — 70). — The  solubility  of  sodium 
carbonate  has  been  determined  between  16-6°  and  173°. 
A  special  glass  apparatus  for  use  from  50°  to  100°  and 
an  iron  apparatus  for  use  above  100°  are  described. 
The  solubility  of  the  monohydrate  decreases  from 
35-37°  to  149°,  at  which  the  anhydrous  salt  is  formed  ; 
the  solubility  of  the  latter  decreases  more  rapidly 
with  rise  of  temperature  than  that  of  the  monohydrate. 

N.  M.  Bligh. 

Solubility  of  various  ferrocyanides  in  mixtures 
of  [ethyl]  alcohol  and  water.  F.  Diaz  de  Rada 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


and  A.  G.  Berme.to  (Anal.  Fis.  Quim.,  1929,  27, 
701 — 711). — The  solubilities  of  potassium  and  sodium 
ferrocyanides  and  of  the  double  calcium  ammonium, 
calcium  potassium,  calcium  rubidium,  and  calcium 
caesium  ferrocyanides  in  mixtures  of  ethyl  alcohol  and 
water  in  various  proportions  have  been  determined 
at  20°  or  22°  by  titration  with  standardised  potassium 
permanganate  solution.  The  two  single  ferro¬ 
cyanides  are  practically  insoluble  when  the  solvent 
contains  more  than  about  80%  of  alcohol,  only  a 
slight  coloration  being  produced  on  addition  of  ferric 
chloride  solution.  The  solubility  of  the  double 
ferrocyanides  decreases  as  the  at.  wt.  of  the  alkali 
metal  increases,  the  solubility  of  calcium  caesium 
ferrocyanide  in  water  being  extremely  small. 

H.  F.  Gillbe. 

Solubility  of  certain  anilides  in  water-acetic 
acid  mixtures.  A.  E.  Bradfield  and  A.  F.  Wil¬ 
liams  (J.C.S.,  1929,  2542 — 2544). — The  solubilities 
of  acetanilide,  benzanilide,  toluenesulphonanilide, 
V-methylacetanilide,  and  JV-methyltoluenesulphon- 
anilide  in  water  and  acetic  acid-water  mixtures  up 
to  99%  acetic  acid  have  been  measured  over  the 
temperature  range  20 — 30°.,  F.  J.  Wilkins. 

Distribution  of  radioactive  materials  between 
a  solid  crystalline  and  a  liquid  phase.  IV. 
Distribution  of  radium  between  solid  crystalline 
barium  nitrate  and  its  saturated  aqueous 
solution  at  0°  and  25°.  V.  Distribution  of 
radium  between  mixed  crystals  of  barium 
nitrate  and  lead  nitrate  and  tlieir  saturated 
aqueous  solution  at  25°.  V.  Chlopin,  A.  Poles- 
sitski,  and  P.  Tolmatschev  (Z.  physikal.  Chem., 
1929,  145,  57—78;  cf.  A.,  1928,  830).— IV.  The 
Berthelot-Ncrnst  partition  law  has  been  found  to 
hold  strictly  for  the  distribution  of  radium  nitrate 
between  crystalline  barium  nitrate  and  its  saturated 
aqueous  solution.  The  partition  coefficient  [Rajcryst./ 
[Raisin,  decreases  rapidly  with  rise  of  temperature. 
-When  a  solution  is  allowed  to  deposit  crystals  at 
constant  temperature  with  stirring  the  same  equili¬ 
brium  condition  is  reached  as  when  the  crystals  are 
partly  dissolved.  It  is  possible  to  concentrate 
radium  from  a  mixture  of  radium  and  barium  nitrates 
by  fractional  crystallisation,  but  the  conditions  are 
less  favourable  than  in  the  case  of  the  bromides  or 
chlorides. 

V.  The  Berthelob-Nernst  rule  holds  also  when  the 
system  contains  an  additional  component  (lead 
nitrate)  which  forms  mixed  crystals  with  barium 
nitrate,  provided  care  is  taken  to  maintain  the  com¬ 
position  of  both  solid  and  liquid  phases  constant 
during  the  distribution.  The  partition  coefficient 
varies  with  the  composition  of  both  phases,  and  is 
always  intermediate  between  the  coefficients  apper¬ 
taining  to  the  two  principal  components. 

F.  L.  Usher. 

Formulae  representing  adsorption  isotherms. 
A,  Boutaric  (J.  China,  plays.,  1929,  26,  492—196).— 
A  comparison  of  the  formulae  of  Freundlich,  Perrin, 
and  Schmidt.  C.  W.  Gibby. 

Sorption  of  water  vapour  by  activated  char¬ 
coals.  IV.  Isothermals  in  absence  of  foreign 
gases  (static  method).  A.  J.  Allmand,  P.  G.  T. 


Hand,  J.  E.  Manning,  and  D.  O.  Shiels  (J.  Physical 
Chem.,  1929,  33,  1082—1693;  cf.  A.,  1929,  999).— 
Data  for  the  sorption  of  water  vapour  at  25°  by  the 
Charcoals  previously  used  are  recorded.  Hysteresis 
occurs,  but  to  a  smaller  extent  than  when  a  stream  of 
gas  is  employed.  The  effects  produced  by  raising 
the  temperature  of  outgassing  are  also  less  definite 
than  those  previously  recorded  (Joe.  cit.).  Experi¬ 
ments  carried  out  at  0°  and  15°  to  determine  the 
influence  of  temperature  indicate  that  the  heat  of 
sorption  of  water  vapour  on  the  particular  charcoal 
used  is  independent  of  the  amount  of  water  vapour 
sorbed  and  is  practically  equal  to  the  total  heat  of 
condensation  of  vapour  to  liquid.  L.  S.  Theobald. 

Sorption  of  water  vapour  by  activated  char¬ 
coals.  V.  Charcoals  extracted  by  alkali.  Re¬ 
sorption,  lag  or  drift,  hysteresis.  A.  J.  Allmand, 
P.  G.  T.  Hand,  and  J.  E.  Manning  (J.  Physical  Chem., 
1929,  33,  1694 — 1712;  cf.  preceding  abstract). — The 
influence  of  previous  extraction  of  charcoals  with 
alkali  on  the  sorption  of  water  vapour  has  been 
determined.  A  single  extraction  produces  a  diminu¬ 
tion  in  sorption  at  the  lowest  pressures,  a  higher 
pressure  value  at  which  the  isothermal  changes 
direction,  and  a  flatter  curve  at  intermediate  pressures. 
The  amount  of  water  retained  at  zero  pressure  is  less 
for  the  extracted  charcoal,  but  the  degree  of  hysteresis 
is  not  greatly  affected.  A  second  extraction  appears 
to  re-activate  the  charcoal,  and  this  effect  is  accentu¬ 
ated  at  pressures  greater  tlaan  1  atm. 

Experiments  on  resorption  show  that  hysteresis  is 
real  and  is  not  due  merely  to  false  pressure  measure¬ 
ments  caused  by  accumulation  in  the  vapour  phase 
of  gases  expelled  from  the  charcoal.  The  results  of 
various  sorption  and  desorption  cycles  are  described. 
Data  concerning  the  recovery  of  water  by  evacuation 
at  high  temperatures  lead  to  the  conclusion  that 
charcoal  after  saturation  with  water  can  retain 
appreciable  quantities  of  it  even  after  evacuation  at 
temperatures  up  to  800°.  L.  S.  Theobald. 

Adsorption  of  a  gaseous  admixture  from  a 
current  of  air.  N.  A.  Schilov,  L.  K.  Lepin,  and 

5.  A.  Vosnessenski  (J.  Russ.  Plays.  Chem.  Soc.,  1929, 
61,  1107—1123,  and  Kolloid-Z.,  1929,  49,  288— 
296). — The  distribution  of  chlorine  in  a  layer  of 
adsorbent  charcoal  through  which  air  containing 
chlorine  had  been  passed  is  determined  for  various 
rates  of  flow,  types  of  charcoal,  and  concentrations  of 
chlorine.  A  relationship  is  found  between  the  thick¬ 
ness  of  a  layer  of  charcoal  and  the  time  which  elapses 
before  chlorine  appears  in  the  issuing  air.  Two 
empirical  factors  are  introduced  for  the  characteris¬ 
ation  of  the  purifying  action  of  a  layer  of  adsorbent, 

6,  the  time  during  which  unit  thickness  of  the 

adsorbent  layer  adsorbs  all  the  chlorine,  and  t,  the 
time  necessary  for  the  formation  of  a  gradient  of 
chlorine  concentration  within  the  adsorbent  system  ; 
the  time  T  during  which  any  given  thickness  of  layer, 
l,  will  effect  complete  purification  will  then  be  given 
by  T=lQ— r.  R.  Truszkowski. 

Adsorption  of  gases  by  glass  walls.  VI.  Air 
and  carbon  monoxide.  E.  Moles  and  M.  Crespi 
(Anal.  Fis.  Quim.,  1929,  27,  529—534;  cf.  Crespi, 
A.,  1929,  639). — In  continuation  of  previous  work,  the 
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•adsorption  (g./cm.2)  on  a  glass  surface  between  0-25 
and  1  atm.  at  20°  is  given  by  pix  0-94x10"®  for  air 
and  by  pi  X 1  -03  X  10~9  for  carbon  monoxide. 

H.  F.  Girj.BE. 

Sorption  of  water  vapour  by  cellulose  and  its 
derivatives.  S.  E.  Sheppard  and  P.  T.  Newsome 
(J.  Physical  Chcrn.,  1929,  33,  1817— 1S35).— Adsorp¬ 
tion  and  desorption  isotherms  of  cellulose  in  the  form 
of  the  natural  fibrous  material,  dried  powders,  or 
thin  sheets  or  films  have  been  determined.  The 
amount  of  water  adsorbed  per  g.  increases,  at  a  given 
temperature,  with  the  vapour  pressure  to  a  maximum 
value  for  saturation,  ami  the  adsorption  of  water  is 
progressively  lowered  by  any  process  which  degrades 
the  cellulose,  but  is  considerably  increased,  by 
mcrcerisation.  Celluloso  regenerated  from  cupr- 
ammonium  solution,  or  b}7  de-estcrification  of  cellulose 
acetate,  shows  a  similar  effect.  This  increased  adsorp¬ 
tion  is  explained  on  the  basis  of  the  differences  in 
fine  structure  of  native  and  mercerised  cellulose. 
Sorption  in  relation  to  esterification  is  discussed  and 
cvidoncc  for  intra-micellar  or  intra-crystalline  absorp¬ 
tion  of  water  has  been  obtained.  Sorption  hysteresis 
is  shown  by  all  the  ccllulosie  materials  examined  and 
a  repetition  of  a  sorption  cycle  reduces  the  hysteresis. 
Further  investigation  of  this  phase  of  the  subject 
is  necessary.  L.  S.  Theobald. 

Absorption  of  ammonia,  carbon  dioxide,  and 
the  vapours  of  organic  liquids  on  titanium,  tin, 
cerium,  and  thorium  dioxide  gels.  N.  J.  Nikitin 
and  V.  I.  Jhriev  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1029—1034;  cf.  A.,  1928,  832).— Carbon  dioxide 
is  readily  absorbed  by  stannic  oxide  and  titanium 
oxide  gels,  4  g.  of  the  gels  taking  up  respectively  21-2 
and  127-8  c.c.  of  the  gas  at  740  mm.  and  13°.  In 
general,  the  absorption  by  a  number  of  gels  of  the 
saturated  vapours  at  about  20°  of  various  organic 
liquids  is  in  the  order  TiO,>CeO.,>SnO.,>ThO„ 
Thus  titania  gel  takes  up  32%  of  its  weight  of  benzene 
vapour,  ceria  gel  11-8%,  stannic  oxide  gel  6-4%,  and 
thoria  gel  3-4%.  R.  Truszkowski. 

Adsorption  of  oxygen  and  ozone  on  silicic  acid 
gel.  A.  Magnus  and  K.  Gra  tiling  (Z.  physikal. 
Chem.,  1929,  145,  27 — 47).— The  adsorption  of 
oxygen  by  silica  gel  has  been  measured  by  a  static 
method  over  a  pressure  range  100 — 760  mm.  at  204°, 
214-2°,  and  224-4°,  at  which  temperatures  the  iso¬ 
therms  are  practically  linear.  The  adsorption  of 
ozone  from  mixtures  with  oxygen  was  measured  at 
partial  pressures  up  to  34  mm.  and  at  the  same 
temperatures  by  a  dynamic  method  in  which  changes 
of  concentration  near  the  surface  of  the  adsorbent 
were  minimised  by  a  rapid  stream  of  gas,  and  from 
the  results  of  the  two  series  of  measurements  the 
adsorption  isotherm  of  ozone  was  obtained  bv 
difference.  At  the  temperatures  mentioned  the 
isotherm  of  ozone  is  nearly  linear  at  low  partial 
pressures,  and  the  calculated  mean  heat  of  adsorption 
is  5600  g.-cal.,  with  a  temperature  coefficient  of 
—  175  g.-cal. /1°,  the  corresponding  values  for  oxygen 
being  3200  g.-cal.  and  — 30  g.-cal./l°.  By  means  of 
a  differential  manometer  the  decomposition  of  the 
adsorbed  ozone  was  found  to  follow  approximately 
a  uniraolecular  courso,  whence  it  is  inferred  that  the 


velocity  is  determined  by  the  rate  of  diffusion  of  the 
ozone  in  the  adsorbed  layer  toward  “  active  centres  ” 
of  the  catalyst.  F.  L.  Usher. 

Adsorption  of  organic  acids  on  platinum- 
black.  M.  Platonov  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  1055 — 1064). — Measurements  of  adsorption 
of  fumaric,  maleic,  succinic,  itaconic,  mesaconic,  and 
citraconic  acids  on  platinum-black  show  that  the 
solubility  of  these  acids  in  a  given  solvent  plays  only 
a  secondary  part  in  their  adsorption,  which  is  deter¬ 
mined  primarily  by  their  structure.  The  adsorption 
is  increased  by  the  presence  of  an  ethylenic  linking, 
except  in  the  cases  of  fumaric  and  maleic  acids  in 
ethereal  solution.  In  the  case  of  isomeric  acids,  the 
more  readily  reducible  cis-isomeride  is  more  strongly 
adsorbed  than  is  the  frans-isomcride ;  the  cis-  is  to 
some  extent  converted  into  the  trails- form  on  adsorp¬ 
tion.  The  shape  of  the  curves  expressing  velocity  of 
hydrogenation  in  the  presence  of  platinum-black 
depends  on  the  relation  between  the  degrees  of 
adsorption  of  the  given  substrate  and  of  its  reduction 
products.  R.  Truszkowski. 

Adsorption  from  organic  solvents  by  Japanese 
acid  clay.  Y.  Tanaka  and  T.  Kuwata  (J.  Fac. 
Eng.  Tokyo,  1929,  18,  99 — 107). — The  adsorption  of 
indophenol  and  of  p-nitroanilinc-red  from  different 
solvents  by  Japanese  acid  clay  has  been  studied. 
More  is  adsorbed  from  benzene  and  hexane  than 
from  other  organic  solvents,  the  amounts  decreasing 
in  the  order :  carbon  disulphide,  various  halogen 
compounds,  p-naphthol,  phenol,  alcohols,  amines. 
Adsorption  from  solvents  of  a  homologous  series 
increases  on  ascending  the  series.  The  clay  behaves 
similarly  to  silica  gel  in  organic  solvents,  but  differ¬ 
ently  in  water.  The  results  are  interpreted  in  terms 
of  selective  adsorption  of  polar  solvents. 

C.  W.  Gibby. 

Relation  between  adsorption  and  solubility. 
N.  Sata  (Kolloid-Z.,  1929,  49,  275 — 280). — Measure¬ 
ments  of  the  adsorption  of  o-,  m-,  and  ^-hydroxy- 
benzoic  acids,  citraconic  and  mesaconic  acids,  benzo- 
quinone,  quinol,  and  cyclohexane-1 : 4-dionc  from 
aqueous  solution  by  animal  charcoal  are  in  accord¬ 
ance  with  the  ordinary  adsorption  isotherm  and 
indicate  that  adsorption  varies  antibatically  with 
solubility.  The  relation  a L1I"=K  (A.,  1920,  ii,  358), 
where  a  and  n  are  the  constants  of  the  adsorption 
isotherm  and  L  is  the  solubility,  holds  only  for  closely 
related  substances,  such  as  the  hydroxybenzoic  acids. 
The  adsorption  of  picric  acid  from  solution  in  water, 
ethyl  alcohol,  acetone,  chloroform,  benzene,  toluene, 
ethylbenzene,  cumene,  and  nitrobenzene  follows  the 
ordinary  adsorption  isotherm  and  the  above  relation 
holds  for  the  non-associated  solvents,  such  as  benzene 
and  toluene,  but  not  for  the  associated  liquids,  water 
and  alcohol.  The  connexion  between  adsorption  and 
solubility  is  illustrated  by  experiments  on  the  adsorp¬ 
tion  of  picric  acid  from  aqueous-alcoholic  solutions 
of  varying  composition.  E.  S.  Hedges. 

Physical  chemistry  of  colour  lake  formation. 
V.  Hydrous  oxide-alizarin  lakes.  H.  B.Weiser 
(J.  Physical  Chem.,  1929,  33,  1713—1723;  cf.  B., 
1928,  131). — From  adsorption  experiments  with 
alizarin  or  sodium  alizarinate  and  hydrated  aluminium 
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oxide  prepared  from  amalgamated  aluminium  or 
from  aluminium  chloride,  it  is  concluded  that  the 
formation  of  hydrated  oxide-alizarin  lakes  is  usually 
an  exchange  adsorption  process  in  which  the  alizarinate 
ion  displaces  an  equivalent  amount  of  a  less  strongly 
adsorbed  anion  from  the  oxide.  Depending,  how¬ 
ever,  on  the  conditions  of  formation  and  the  age  of  the 
oxide,  adsorption  of  alizarinate  may  be  an  exchange 
or  a  direct  adsorption,  or  both.  Lakes  are  formed 
by  adding  sodium  alizarinate  to  hydrated  oxide  sols 
stabilised  by  preferential  adsorption  of  hydrogen 
ions;  if  the  accompanying  anion  is  the  chloride,  an 
amount  of  sodium  chloride  equivalent  to  the  alizarinate 
adsorbed  is  found  in  the  supernatant  liquid.  The 
similarity  of  the  colour  of  the  ahiminar-alizarin  lake 
and  of  the  alizarinate  ion  in  aqueous  solution  is  due  to 
adsorption  of  alizarinate  radicals  of  the  metallic  atoms 
of  the  oxide.  The  ion  associated  with  the  alizarinate, 
e.g.,  sodium,  ammonium,  potassium,  hydrogen,  or 
calcium,  modifies  the  colour  only  in  so  far  as  the 
amount  of  adsorption  of  the  alizarinate  ion  is  affected. 

Freshly-formed  alumina,  free  from  adsorbed  ions, 
forms  a  lake  from  either  an  aqueous  solution  of 
sodium  alizarinate  or  an  alcoholic  solution  of  alizarin ; 
since,  however,  such  an  oxide  ages  rapidly,  lake 
formation  may  be  overlooked  in  such  a  case.  Further, 
little  adsorption  takes  place  unless  the  size  of  the 
primary  particles  is  such  that  peptisation  of  the 
resulting  lake  as  a  negative  sol  can  ensue. 

L.  S.  Theobald. 

Capillarity.  XII.  Evaporation  factors.  K. 
Schultze  (Kolloid-Z.,  1929,  49,  265— 270).— The 
conditions  determining  the  rate  of  evaporation  of 
salt  solutions  in  capillaries  are  discussed  (concen¬ 
tration,  diminution  of  vapour  pressure,  motion  of 
liquid,  humidity  of  air,  motion  of  air).  Consider¬ 
ation  is  also  given  to  the  conditions  determining 
whether  the  solid  salt  will  form  inside  or  outside  the 
capillary  tube.  E.  S.  Hedges. 

Mercury  meniscus.  K.  C.  D.  Hickman  (J.  Opt. 
Soc.  Amor.,  1929,  19,  190 — 212). — The  relation 
between  the  degree  of  cleanness  of  mercury  and  its 
adhesion  to  glass  is  discussed.  The  absorptive  power 
of  glass  and  mercury  may  bo  utilised  to  coat  each 
with  a  layer  of  lubricant,  which  should  have  a  low 
boundary  friction,  but  should  be  so  powerfully 
adsorbed  as  not  to  be  squeezed  out  under  high 
pressures,  qualifications  which  suggest  an  organic 
molecule  with  a  reactive  group  at  one  end  for  attach¬ 
ment,  and  an  inert  group  at  the  other  end  for  slipping. 
The  adhesion  of  mercury  and  glass  when  lubricated 
by  various  substances  alone  and  in  admixture  with 
butyl  phthalate  has  been  studied  in  glass  tubes  and 
by  the  use  of  a  tilting  plate,  the  meniscus  movements 
in  the  tubes  being  photographed.  A  theory  of  the 
movement  is  proposed  and  discussed.  The  lubricat¬ 
ing  power  of  water  is  greatly  enhanced  by  a  trace  of 
mercurous  nitrate  or  alkali  hydroxide.  Heptyl  mer-- 
captan  in  butyl  phthalate  gives  very  good  lubrication. 
The  best  results  are  obtained  in  high  vacua  with 
benzyl  butyl  phthalate  or  benzyl  phthalate,  with 
the  addition  of  mercury  di-p-tolyl  for  experiments  of 
long  duration  and  of  1%  of  thioacetanilide  for  short 
experiments.  In  moderate  vacua  the  best  results  are 


given  by  butyl  phthalate  and  2%  of  phenylhydrazine 
and  at  atmospheric  pressure  by  water  and  1%  of 
mercurous  nitrate.  N.  M.  Bligh. 

Existence  of  potassium  alum  in  the  surface 
layer  of  aqueous  solutions.  E.  R.  Washbttrn 
(J.  Physical  Chem.,  1929,  33,  1813— 1816).— Examin¬ 
ation  of  the  physical  properties  of  the  crystals  which 
form  a  crust  at  the  surface  of  an  evaporating  solution 
of  potassium  alum  and  spread  on  the  walls  of  the 
vessel  above  the  solution  (cf.  A.,  1927,  931)  shows 
that  these  are  alum  crystals.  L.  S.  Theobald. 

Passivity  of  metals.  III.  The  quantity  and 
distribution  of  the  superficial  oxide.  U.  R. 
Evans  and  J.  Stockdale  (J.C.S.,  1929,  2651 — 2660; 
cf.  A.,  1929,  270).— A  method  has  been  devised  for 
the  removal  of  the  surface  skins  of  oxidised  metals 
in  such  a  way  as  to  preserve  the  granules  of  unoxid¬ 
ised  metal  enclosed  in  the  oxide.  It  has  been  found 
possible  to  remove  the  films  formed  on  copper  and 
iron  after  exposure  to  air  at  the  ordinary  temperature. 
The  corresponding  films  on  nickel  were  difficult  to 
remove.  A  transparent  film  has  also  been  obtained 
from  stainless  steel  which  had  been  abraded  and 
exposed  to  the  air.  Films  formed  by  heat-tinting  on 
copper,  nickel,  and  iron  have  also  been  studied. 
Square  sheets  of  these  metals  were  heated  along  one 
edge  in  order  to  produce  the  usual  sequence  of  inter¬ 
ference  tints;,  on  removal  of  the  oxide  a  very  thin 
film  was  obtained  from  those  portions  of  the  sheet 
which  showed  no  interference  colours.  This  “  in¬ 
visible  ”  film  was,  in  the  case  of  nickel,  remarkably 
free  from  metallic  inclusions.  The  oxide  removed 
from  copper  contained  much  unchanged  metal,  the 
proportion  of  metallic  copper  to  oxide  gradually 
decreasing  as  the  high-temperature  edge  is  approached. 
Similar  interlocking  of  metal  and  oxide  was  obtained 
with  iron. 

Determinations  of  the  colour  and  weights  of  oxide 
per  unit  area  have  been  made  and  the  results  com¬ 
pared  with  those  of  Constable  (A.,  1928,  106).  On 
yellow-tinted  iron  the  film  may  be  removed  by  under¬ 
mining  at  one  of  two  different  levels.  Undermining 
at  the  upper  level  yields  a  transparent  film  consisting 
of  oxide  alone  in  an  amount  agreeing  fairly  well 
with  Constable’s  optical  determinations,  whilst  under¬ 
mining  at  a  lower  level  gives  a  film  with  a  greater 
amount  of  oxide  and  considerable  amounts  of  metal. 
It  is  suggested  that  during  the  attack  of  a  metal  by 
oxygen  four  zones  are  formed  :  (I)  an  outer  zone 

consisting  wholly  of  oxide;  (II)  a  zone  containing 
oxide  and  metal,  the  proportion  of  metal  gradually 
increasing  towards  the  interior;  (III)  a  shattered 
zone  fairly  free  from  oxide ;  and  (IA7)  the  unchanged 
metal.  F.  J.  Wilkins. 

Movement  of  liquid  streams  and  drops  in  an 
electric  field.  E.  H.  Buchner  and  A.  H.  H.  van 
Royen  (Kolloid-Z.,  1929,  49,  249— 253).— A  criticism 
is  made  of  Humphry’s  method  (A.,  1926,  577)  of 
determining  cataphoretic  migration  velocity,  in  which 
a  thin  stream  of  tho  sol  flows  through  the  dispersion 
medium  between  two  vertical  electrodes  and  is  de¬ 
flected  towards  one  of  the  electrodes.  The  present 
authors  find  that  for  hydrosols  of  arsenious  sulphide 
and  ferric  hydroxide  the  stream  broadens  out  in  all 
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directions,  although  the  sola  do  not  contain  both 
negatively-  and  positively-charged  particles.  The 
rate  of  motion  of  the  boundary  of  the  stream  in  the 
electric  field  is  much  greater  than  could  be  obtained 
if  the  phenomenon  were  one  of  cataphoresis.  .  Further, 
the  same  phenomenon  can  readily  be  observed  in 
coloured  molecular  aqueous  solutions,  such  as  copper 
sulphate.  When  the  sol  is  enclosed  in  a  collodion 
bag  containing  one  electrode,  the  whole  bag  moves 
towards  the  other  electrode,  independently  of  whether 
the  other  electrode  is  positive  or  negative.  When  a 
drop  of  liquid  floating  freely  in  water,  to  which  has 
been  added  some  substance  to  make  the  density 
equal  to  that  of  the  drop,  is  placed  between  two 
electrodes,  the  drop  spreads  out  and  may  form  a 
bridge  between  the  electrodes.  The  same  phenomena 
are  observed  when  an  alternating  current  is  used. 
The  velocity  of  spreading  decreases  with  decreasing 
concentration  of  solution,  is  greater  for  drops  of  liquid 
than  for  streams,  and  is  greater  for  large  drops  than 
for  small  drops.  The  phenomena  are  explained  by 
the  difference  in  electrical  conductivity  between  the 
sol  or  solution  and  the  dispersion  medium. 

E.  S.  Hedges. 

New  interpretation  of  the  electrocapillary 
curves  of  thallium  amalgam.  J.  Eisexbrand 
(Z.  physikal.  Chem.,  1929, 144, 463 — 475). — A  formula 
has  been  deduced  showing  the  connexion  between 
the  applied  P.D.  in  electrocapillary  measurements 
and  the  resulting  surface  tension,  simply  on  the 
basis  of  the  additivity  of  the  surface  tensions  of 
the  two  components.  The  relation  between  applied 
P.D.  and  surface  tension  for  a  number  of  thallium 
amalgams  of  different  concentrations  has  been  deter¬ 
mined  experimentally  and  found  to  be  in  good  agree¬ 
ment  with  the  theoretical  values.  On  plotting,  all 
the  curves  cut  the  P.D.-surface  tension  curve  for 
mercury  at  the  same  point.  It  is  suggested  that,  at 
a  certain  P.D.,  either  pure  thallium  or  a  compound 
of  thallium  and  mercury  has  the  same  surface  tension 
as  pure  mercury.  Hence  variations  in  the  proportion 
of  the  two  constituents  present  will  have  no  influence  on 
the  value  of  the  surface  tension  for  that  particular  P.D. 
This  is  not  in  agreement  with  the  surface  adsorption 
theory  of  Frumkin  and  Gorodetzkaja  (A.,  1928, 1193). 

M.  S.  Burr. 

Heat  of  wetting  of  carbon  by  binary  liquid 
mixtures.  F.  E.  Bartell  and  Y.  Fir  (J.  Physical 
Chem.,  1929,  33,  1758— 1768).— The  heats  of  wetting 
of  carbon  by  mixtures  of  alcohol  and  nitrobenzene, 
1-bromonaphthalene  and  nitrobenzene  or  carbon 
disulphide,  and  acetone  and  benzene  have  been 
determined  calorimetrically,  and  a  method  for  estim¬ 
ating  the  fraction  of  the  total  surface  occupied  by 
each  component  of  the  binary  mixture  from  the 
results  is  suggested.  In  no  case  is  either  of  the 
components  exclusively  adsorbed ;  the  component 
with  the  higher  adhesion  tension  is  adsorbed  prefer¬ 
entially  over  a  wide  range  of  concentration,  whilst 
that  with  the  lower  tension  is  preferentially  adsorbed 
only  at  low  concentrations,  and  then  only  in  small 
amounts  over  a  narrow  range  of  concentration.  The 
general  relationship  which  exists  between  heat  of 
wetting  and  adsorption  is  discussed. 

L.  S.  Theobald. 


Intertraction.  (Sir)  A.  E.  Wright  (Proc.  Roy. 
Soc.,  1929,  A,  125,  587 — 59S). — The  author’s  original 
experiments  on  vertical  and  horizontal  intertraction 
between  serum  and  salt  solution  (A.,  1926,  901 ; 
1927,  520)  are  criticised,  and  a  method  is  described 
of  conducting  the  experiments  on  vertical  inter¬ 
traction  in  such  a  manner  as  to  avoid  complications 
introduced  by  (a)  alterations  in  the  specific  gravity 
of  the  pseudopodial  contents,  and  ( b )  diffusion  from 
the  pseudopodia  into  the  surrounding  fluid.  It  is 
recommended  that  in  place  of  the  eosin-coloured 
serum  or  salt  solution,  suspensions  of  red  blood- 
corpuscles  in  serum  and  salt  solution,  or  suspensions 
of  Indian  ink  in  serum  or  salted  serum  be  used; 
Four  methods  of  demonstrating  horizontal  inter¬ 
traction  are  described,  together  with  experiments 
showing  the  conditions  which  determine,  in  the  case 
where  serum  is  deposited  on  the  surface  of  a  heavier 
salt  solution,  the  development  of  descending  apart 
from  horizontal,  or  horizontal  apart  from  descending, 
or  both  forms  of  intertraction  in  conjunction. 

Photographs  are  reproduced  showing  that  typical 
vertical  and  horizontal  pseudopodial  intertraction  can 
be  obtained  between  alcohol  and  water  and  between 
salt  solution  and  sugar  solution  and  water.  In  the 
case  of  alcohol,  horizontal  intertraction  is  readily 
demonstrated  by  superimposing  a  drop  of  an  alcoholic 
(50%)  suspension  of  Indian  ink  upon  water  of  which 
the  surface  tension  has  been  lowered  by  the  addition 
of  soap  or  bile  salts.  There  appears  to  be  a  certain 
optimum  difference  of  surface  tension  for  optimum 
pseudopodial  intertraction;  when  the  difference  of 
surface  tension  of  the  attracting  fluids  is  either  very 
great  or  very  small,  pseudopodial  interpenetration 
is  retarded.  L.  L.  Bercu.ushaw. 

R61e  of  the  membranes  in  electrodialysis. 
R.  Bradfield  and  H.  S.  Bradfield  (J.  Physical 
Chem.,  1929,  33,  1724 — 1732). — Collodion  membranes 
are  rendered  more  permeable  to  anions  by  soaking  in 
protein  solutions  such  as  those  of  haemoglobin.  These 
covered  membranes  are  positively  or  negatively 
charged  when  used  next  to  the  anode  or  cathode, 
respectively,  except  at  very  low  or  very  high  pa 
values.  Haemoglobin-coated  membranes  are  suit¬ 
able  for  the  salts  of  strong  acids  and  bases  in  electro¬ 
dialysis,  whilst  proteins  with  lower  isoelectric  points 
are  more  suitable  for  salts  of  weak  acids,  since  they 
produce  less  disturbance  in  the  solution  which  is 
being  purified.  L.  S.  Theobald. 

Augmentation  of  volume  of  liquids  on  the 
dissolution  of  solids  or  gases  in  them.  A.  A. 
Kurotschkih  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1219 — 1251). — The  increase  in  volume,  dV.  when 
hydrated  crystalline  substances  are  dissolved  in  a 
solvent  is  equal  to  that  obtained  with  the  anhydrous 
substance  plus  the  volume  of  its  water  of  crystallis¬ 
ation.  Sodium  and  potassium  hydroxides  can  be 
determined  from  the  curves  connecting  dV  with  the 
concentration;  dV  is  a  linear  function  of  the  weight 
of  solute,  p,  added.  The  angle  a  made  by  these 
curves  with  the  axis  of  p  is  characteristic  of  the  given 
solute,  and  the  product  a  Aid  is  shown  to  be  equal 
to  a  constant  (2700,  or  some  multiple  of  2700  for 
salts  of  multivalent  metals).  The  curve  dV=J(p) 
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remains  rectilinear  up  to  quite  high  concentrations 
of  solute.  For  mixtures,  dV  is  the  algebraic  sum  of 
the  respective  dV  values  of  the  constituent  solutes. 
The  relations  dV=p  .  tan  a,  <17=100/^ — 100+a, 
and  [i.=f/2  .  tan  a,  arc  derived,  where  dx  and  d2  are 
respectively  the  relative  densities  of  the  solution  and 
the  solute,  a  is  the  percentage  concentration  of  the 
solute,  and  (i  represents  the  ratio  of  d  V  to  the  original 
volume  of  the  solute.  R.  Truszkowski. 

Ebullioscopic  constants.  M.  Levalt-Ezerski 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1011—1018). 
— The  ratio  E/M,  where  E  is  the  ebullioscopic  con¬ 
stant  of  a  given  solvent  and  M  its  mol.  wt.,  is  calcu¬ 
lated  for  54  organic  liquids.  In  36  cases  the  value 
obtained  is  very  close  to  0-3,  in  4  cases  deviations 
from  this  constant  are  due  to  association,  whilst  in  14 
cases  no  explanation  can  be  found  for  the  anomalous 
values  obtained ;  it  is,  however,  supposed  that  these 
are  only  apparent  exceptions,  and  that  re-examin¬ 
ation  of  the  vapours  of  these  liquids  will  reveal 
association  or  dissociation.  R.  Truszkowski. 

Application  of  the  differential  ebullioscope  to 
the  study  of  the  volatility  of  dissolved  substances. 
E.  Bures  (Rocz.  Chem.,  1929,  9,  581 — 589). — 
Measurements  made  using  Swientoslawski’s  differ¬ 
ential  ebullioscope  show  that  the  volatility  of  urethane 
in  95-4%  alcohol  solution  is  fairly  great,  whilst  that 
of  diphenylamine  is  zero  up  to  concentrations  of  6%, 
and  inconsiderable  in  more  concentrated  solutions. 
No  perceptible  change  in  the  value  of  dp/dt  could  be 
observed  on  raising  or  lowering  the  pressure  of  the 
above  systems  within  narrow  limits.  Diphenylamine 
solutions  exhibit  deviations  from  Raoult’s  law  which 
increase  as  the  concentration  increases. 

R.  Truszkowski. 

Hydration  of  sucrose  in  aqueous  solution. 
J.  W.  McBain  and  S.  S.  Kistler  (J.  Physical  Chem., 
1929,  33,  1806 — 1812). — The  degree  of  hydration  of 
sucrose  has  been  determined  by  means  of  the  ultra¬ 
filtration  method  previously  described  (J.C.S.,  1922, 
121,  2325)  using  methyl  alcohol  as  a  reference  sub¬ 
stance.  The  results  indicate  that  in  dilute  solution 
each  molecule  of  sucrose  is  hydrated  with  not  less 
than  4  mols.  of  water.  L.  S.  Theobald. 

Is  Barger’s  micro-method  [for  the  determin¬ 
ation  of  osmotic  pressure]  based  on  the  principle 
of  isothermic  distillation  ?  M.  Jasinski  (Rocz. 
Chem.,  1929,  9,  623 — 627). — Carmine  added  to  a  drop 
of  sodium  chloride  solution  is  transferred  by  con¬ 
vection  currents  to  a  neighbouring  drop  of  more 
concentrated  solution  sealed  into  the  capillary  tube. 
It  would  hence  appear  that  the  variations  in  the 
lengths  of  columns  of  heterotonic  liquids  observed  in 
Barger’s  micro-method  are  not  to  any  great  extent 
due  to  isothermal  distillation  of  solvent,  but  rather 
to  convection  currents  in  the  film  wetting  the  walls 
of  the  capillary  tube  between  two  drops. 

R.  Truszkowski. 

F.  p.  of  aqueous  solutions  of  the  halides  of 
cadmium.  F.  H.  Getman  (J.  Physical  Chem., 
1929,  33,  1781—1792;  cf.  A.,  1928,  709).— The  f.  p. 
of  aqueous  solutions  of  cadmium  chloride,  bromide, 
and  iodide  have  been  determined  by  means  of  a 
platinum  resistance  thermometer  at  concentrations 


from  0-01  to  005.3f.  The  activity  coefficients,  un¬ 
corrected  for  thermal  effects,  have  been  calculated. 
The  lack  of  agreement  with  the  corresponding  data 
obtained  from  E.M.F.  measurements  is  discussed  on 
the  basis  of  complex  ion  formation. 

L.  S.  Theobald. 

Solute  molecular  volumes  in  relation  to 
solvation  and  ionisation.  (Sir)  D.  O.  Masson 
(Phil.  Mag.,  1929,  [vii],  8,  218— 235).— It  is  shown 
that,  in  a  large  number  of  instances,  the  apparent 
molecular  volume  of  an  electrolyte  in  aqueous  solu¬ 
tion  is  directly  proportional  to  the  square  root  of 
the  volume  concentration.  In  most  cases  of  limited 
solubility  the  direct  proportionality  holds  throughout 
the  whole  range  of  the  available  data.  In  those 
cases  in  which  data  are  available  at  sufficiently  high 
concentration  the  direct  proportionality  ceases  at  a 
point  corresponding  with  the  composition  of  a  definite 
hydrate.  In  this  way  the  monohydrato  of  sulphuric 
acid  and  higher  hydrates  of  nitric  acid,  hydrochloric 
acid,  ammonium  nitrate,  and  lithium  chloride  are 
indicated.  It  is  suggested  that  the  above  region  of 
direct  proportionality  corresponds  with  the  solution 
of  a  hydrate  in  excess  of  water,  whilst  beyond  that 
region  the  solution  is  not  truly  aqueous,  being  either 
a  solution  of  monohydrato  in  excess  of  anhydrous 
substance  or  an  intermediate  mixture  of  hydrates. 
It  follows  that  the  true  solute  molecular  volume  is 
that  of  a  characteristic  hydrate  which  is  determined 
by  the  sum  of  the  apparent  molecular  volume  and  a 
quantity  which  is  a  function  of  the  degree  of  hydration. 
The  true  molecular  volume  has  a  definite  value  at 
infinite  dilution  which  increases  in  direct  proportion 
to  the  square  root  of  the  concentration  up  to  the 
hydrate  point.  It  is  suggested  that  the  true  solute 
molecular  volume  at  infinite  dilution  is  that  of  the 
completely  ionised  hydrate  and  that  the  larger 
measured  values  at  higher  concentrations  are  the 
averages  for  mixtures  of  ionised  and  non-ionised 
molecules.  A.  E.  Mitchell. 

Stratified  settling  of  fine  sediments.  P.  G. 
Nutting  (J.  Washington  Acad.  Sci.,  1929,  19,  402— 
406). — A  generalised  form  of  Stokes’  law  is  deduced, 
of  which  the  ordinary  form  is  a  limiting  case  when 
the  concentration  gradient  is  zero.  The  settling  of 
partioles  under  gravity  is  opposed  by  an  upward 
gradient  of  kinetic  pressure  which  may  cause  upward 
movement  of  particles  of  certain  sizes.  The  sharp 
upper  limit  of  the  strata  for  different  sized  particles 
is  due  to  the  limited  supply.  The  view  that  stratified 
settling  is  a  thermal  effect  has  not  been  confirmed. 

C.  W.  Gibby. 

Apparatus  for  dispersoid  analysis  and  some 
experiments.  A.  H.  M.  Andreasen  [with  W. 
Jensen  and  J.  J.  V.  Lundberg]  (Kolloid-Z.,  1929, 
49,  253 — 265). — An  apparatus  of  the  pipette  type 
for  the  determination  of  the  degree  of  dispersity  of  a 
suspension  is  described.  The  apparatus  is  a  develop¬ 
ment  of  an  earlier  type  (B.,  1928,  915).  Its  applic¬ 
ability  to  different  problems  is  discussed  and  results 
are  given  for  some  technical  products  (kaolin  and 
Portland  cement).  E.  S.  Hedges. 

Influence  of  the  multivalent  cations  Th'"’  and 
Fe’”  on  the  dispersoidal-chemical  properties 
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of  kaolins.  I.  I.  Shukov  and  M.  N.  Sokolova 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1081— 1096).— 
The  adsorption  of  thorium  nitrate  oil  kaolin  rises  to 
a  maximum  value  with  increasing  concentration  of 
salt,  after  which  the  curve  proceeds  horizontally  in 
the  case  of  Gluchov  kaolin,  and  declines  slightly  in 
the  case  of  Gluchowietz  kaolin.  The  latter  pheno¬ 
menon  is  observed  with  both  kaolins  for  solutions  of 
ferric  chloride.  This  diminution  in  adsorption  is  due 
to  smaller  hydrolysis  in  concentrated  solutions. 
Adsorption  is  in  all  cases  diminished  by  the  addition 
of  nitric  or  hydrochloric  acid  to  the  respective  solu¬ 
tions  of  thorium  nitrate  or  ferric  chloride.  The 
reversal  of  the  sign  of  the  charge  of  suspensions  of 
kaolin  to  which  increasing  concentrations  of  the  above 
salts  are  added  is  observed  in  electro-osmosis  at  lower 
concentrations  than  in  cataphoresis  experiments ; 
equimolar  solutions  of  thorium  nitrate  and  of  ferric 
chloride  have  approximately  the  same  effect.  Kaolin 
suspensions  are  most  unstable  and  can  be  filtered 
most  rapidly  at  their  isoelectric  point ;  further 
addition  of  ferric  chloride  after  this  point  has  been 
attained  increases  the  stability  of  such  suspensions. 

R.  Truszkowskl 

Theory  of  emulsions.  H.  Bechhold  and  K. 
Silbereisen  (Kolloid-Z.,  1929,  49,  301 — 303). — The 
liquid  pairs  glycerol-isobutyl  alcohol  and  isobutyl 
alcohol-water  have  an  exceedingly  low  interfacial 
tension.  The  interfacial  tension  at  the  boundary  of 
isobutyl  alcohol  and  1  %  aqueous  solutions  of  sodium 
lysalbinate  and  sodium  protalbinate  has  also  been 
measured.  From  observations  on  the  time  taken  for 
the  separation  into  two  liquid  layers  of  emulsions  of 
isobutyl  alcohol  in  water  and  of  isobutyl  alcohol  in 
1%  aqueous  sodium  lysalbinate  or  protalbinate  it  is 
found  that  emulsions  of  the  latter  type  are  60 — 180 
times  as  stable  as  the’  pure  isobutyl  alcohol-water 
emulsions.  It  is  concluded  that  a  low  interfacial 
tension  has  practically  no  significance  in  determining 
the  stability  of  an  emulsion  and  that  viscosity  does 
not  play  an  essential  part.  E.  S.  Hedges. 

Viscosity  and  elasticity  of  sols.  B.  Rabino- 
vttsch  (Z.  physikal.  Chem.,  1929,  145,  1 — 26). — 
The  rate  of  flow  of  a  number  of  liquids,  some  of 
which  show  departures  from  Poiseuille’s  law,  has 
been  measured  in  capillary  tubes  under  conditions 
in  which  each  of  the  factors  pressure,  length,  and 
cross-section  was  varied  in  turn,  the  other  two 
remaining  constant.  The  curves  showing  the  relation 
between  flow  and  one  of  these  variables,  in  the  case 
of  an  abnormal  liquid,  are  shown  to  be  resolvable 
into  a  linear  and  a  quadratic  component  the  con¬ 
stants  of  which  can  be  obtained  from  the  experi¬ 
mental  figures.  An  extension  of  the  classical  theory 
of  viscosity  is  proposed,  in  which  the  velocity  gradient 
is  considered  to  be  a  function  'of  the  shearing  stress 
(5)  which,  in  the  case  of  the  substances  examined, 
has  the  form  f(s)=SAsR+\0BsR2.  This  leads  to  an 
expression  for  the  distribution  Of  velocity  along  a 
radius  of  the  tube,  viz.,  vr=2Ap(R2—rz)Jl+Bp2{R3— 
rJ)/1212  (where  p  denotes  the  pressure  causing  the 
flow,  R  the  radius  of  the  tube,  l  its  length,  and  A 
and  B  are  experimentally  determined  constants  of 
the  substance),  which  is  valid  both  for  normal  liquids 


and  for  those  possessing  shear  elasticity.  It  is  thus 
possible,  from  a  knowledge  of  the  relation  between 
the  rate  of  flow  of  a  given  liquid  and  one  of  the 
variables,  to  describe  its  behaviour  under  any  con¬ 
ditions  of  length,  cross-section,  and  pressure,  within 
the  limits  of  laminar  stationary  flow.  The  extended 
theory  also  permits  all  measurements  of  the  rate  of 
flow  (Q)  to  be  expressed  by  means  of  the  two-constant 
formula  QjR3= A sR + 2?sK2,  which  completely  defines 
the  shear  elasticity  of  the  liquid  under  examination. 

F.  L.  Usher. 

Scattering  of  light  by  stannic  oxide  sols. 
B.  N.  Ghosh  (J.C.S.,  1929,  2526— 2529).— The  in¬ 
tensity  of  the  light  scattered  by  stannic  oxide  sols 
at  different  dilutions  in  which  the  ratio  of  Sn02  :  Na20 
was  varied  between  7-7  and  1-45  has  been  measured. 
As  the  ratio  Sn02  :  NaaO  is  decreased  the  intensity 
of  the  scattered  light  is  first  diminished  and  then 
increased.  Similar  measurements  made  with  stannic 
oxide  sols  peptised  with  potassium  hydroxide  showed 
that  the  intensity  of  the  scattered  light  first  remained 
constant  as  the  ratio  Sn02 :  K20  was  decreased  from 
7-7  to  1,  although  further  decrease  brought  about  an 
increase  in  the  intensity.  The  behaviour  of  stannic 
oxide  towards  alkali  is  not  in  accord  with  the  generally 
accepted  view  that  addition  of  alkali  to  the  colloidal 
solution  of  an  acidic  oxide  causes  the  particles  to 
become  more  finely  divided.  It  is  suggested  that 
addition  of  alkali  to  a  stannic  oxide  sol  is  accom¬ 
panied  by  the  separation  of  the  particles  into  two 
groups  owing  to  the  aggregation  of  the  larger  colloidal 
particles  and  the  further  subdivision  of  the  smaller. 

F.  J.  Welkins. 

Influence  of  previous  history  of  gelatin  on  the 
viscosity  of  gelatin  solutions.  C.  E.  Davis  and 
H.  M.  Salisbury  (Kolloid-Z.,  1929,  49,  270—275).— 
The  viscosity  of  gelatin  sols  has  been  measured  by 
the  Ostwald  method.  The  values  are  more  repro¬ 
ducible  at  40°  than  at  25°  and  the  irregularities  at 
the  lower  temperature  are  said  to  be  due  to  a  partial 
conversion  of  the  sol  into  the  gel  state.  Viscositjr 
measurements  were  carried  out  with  specimens  of 
gelatin  of  different  origin  and  after  subjection  to 
various  manufacturing  processes.  The  hardest  forms 
of  gelatin  give  the  most  viscous  solutions.  The 
viscosity  shows  a  maximum  at  pn  2-5 — 2-6.  The 
position  of  the  minimum  is  independent  of  the  source 
of  the  gelatin  and  of  the  subsequent  treatment. 
Contrary  to  the  criticism  of  Manning  (A.,  1925,  i, 
90),  the  process  of  preparing  the  gelatin  solution  has 
no  influence  on  the  viscosity.  E.  S.  Hedges. 

Stoicheiometric  relations  in  hydrochloric  acid- 
gelatin  systems  from  viscosity  measurements. 
E.  K.  Bacon  (J.  Physical  Chem.,  1929,  33,  1843 — 
1849;  cf.  A.,  1927,  935). — Viscosity  measurements 
at  40°  of  ash-free  gelatin  in  hydrochloric  acid  support 
the  view  that  definite  salt  formation  takes  place  and 
that  the  equivalent  weight  of  the  gelatin  is  approxim¬ 
ately  1090  (cf.  Hitchcock,  A.,  1929,  647).  Structural 
changes  in  gelatin  solutions  as  shown  by  viscosity 
changes  due  to  ageing,  method  of  preparation,  and 
temperature  are  independent  of  the  combining  ratio 
for  gelatin  and  hydrochloric  acid. 

L.  S.  Theobald. 
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Effect  of  electrolytes  and  non-electrolytes  on 
the  transparency  of  silicic  acid  gels.  N.  A. 
Yajnik  and  L.  N.  Haksar  (Kolloid-Z.,  1929,  49, 
303 — 308). — The  transparency  of  silicic  acid  gels  in¬ 
creases  with  the  dilution  of  the  gel.  The  addition  of 
the  sulphates  of  sodium,  potassium,  and  aluminium 
to  the  gel  produces  a  decrease  in  the  transparency, 
whereas  lithium  sulphate  causes  an  increase  at  low 
concentrations,  which,  however,  becomes  smaller  at 
higher  concentrations.  The  chlorides  of  lithium, 
sodium,  potassium,  calcium,  strontium,  barium, 
mercury,  and  aluminium,  and  the  nitrates  of  lithium, 
sodium,  potassium,  calcium,  silver,  and  aluminium, 
render  the  gel  turbid,  the  intensity  increasing  with 
increasing  concentration  of  the  salt.  Mineral  acids 
ensure  tire  production  of  a  very  clear  gel,  but 
hydroxides  reduce  the  transparency.  The  aliphatic 
alcohols  diminish  the  transparency  to  an  extent  which 
increases  with  the  mol.  wt.  of  the  alcohol.  Glycerol 
and  resorcinol,  however,  .increase  the  transparency. 
All  the  other  non-electrolytes  examined,  with  the 
exception  of  acetaldehyde,  reduce  the  transparency. 
The  transparency  of  a  gel  is  considered  to  be  greater  the 
slower  is  the  rate  of  gelatinisation.  E.  S.  Hedges. 

Gas  bubbles  in  isotropic  and  deformed  gelatin 
gels.  E.  Hatschek  (Kolloid-Z.,  1929,  49,  244 — 
249). — Gas  bubbles  in  gelatin  gels  are  lenticular  and 
not  spherical.  There  is  reason  to  believe  that  this 
is  due  to  a  rupture  of  the  gel  when  the  pressure 
caused  by  the  growth  of  the  bubble  exceeds  the 
tensile  strength  of  the  gel.  The  possible  forms  of 
bubbles  are  considered  in  this  light  and  are  com¬ 
pared  with  the  results  of  microscopical  observations. 
Experiments  are  described  on  the  production  of 
bubbles  of  carbon  dioxide  in  gelatin  by  diffusing 
acetic  acid  into  gelatin  gels  containing  sodium  carbon¬ 
ate.  Microscopical  examination  reveals  furrows  on  the 
surface  of  the  bubbles,  similar  to  the  structure  pro¬ 
duced  by  slow  mechanical  rupture  of  the  gel.  An 
apparatus  is  described  for  studying  the  rupture  pro¬ 
duced  in  a  gel  by  the  presence  of  a  growing  drop  of 
liquid.  The  lenticular  or  spherical  shape  of  gas 
bubbles  affords  a  criterion  of  whether  the .  sol-gel 
transformation  is  complete,  and  observations  are 
described  which  indicate  that  the  transformation  is 
discontinuous.  The  influence  of  deformation  of  the 
gel  by  compression  or  stretching  on  the  shape  of  the 
bubbles  has  also  been  examined.  E.  S.  Hedges. 

Electrolyte  coagulation  of  colloids.  VII.  Coa¬ 
gulation  process  of  tungstic  acid  sols.  V. 
Kargin  (Kolloid-Z.,  1929,  49,  281— 288).— The 
coagulation  of  sols  of  tungstic  acid  lias  been  followed 
by  both  conductometric  and  potentiometric  titration 
methods.  Addition  of  electrolyte  solutions  renders 
the  sol  acid  and  this  is  due  to  the  adsorption  of 
cations  which  displace  an  equivalent  amount  of 
hydrogen  ions  from  the  micelle.  Measurements  of 
the  minimal  amount  of  various  electrolytes  required 
for  coagulation  show  that  the  greater  is  the  at.  wt. 
of  the  cation  the  smaller  is  the  coagulation  value  and 
the  greater  is  the  amount  of  hydrogen  ions  displaced. 
The  anion  of  the  added  electrolyte  has  a  stabilising 
influence  which  increases  with  the  formula  weight  of 
the  anion.  With  increasing  concentration  of  the 


electrolyte  the  amount  of  anion  adsorbed  increases 
and  eventually  exceeds  the  adsorption  of  the  cation, 
but  at  still  higher  concentrations  the  cation  is  adsorbed 
strongly  again  and  the  displaced  hydrogen  ions  are 
also  re-adsorbed ;  this  is  the  cause  of  the  minimum 
observed  in  the  potentiometric  titration  curve. 

E.  S.  Hedges. 

Desorption  of  electrolytes  in  the  coagulation 
of  suspended  particles.  S.  Vosnessenski,  V. 
Lasarev,  and  T.  Pereverseva  (Kolloid-Z.,  1929, 
49,  297 — 301). — An  elcctroconductometric  examin¬ 
ation  of  the  coagulation  of  kaolin  suspensions  by 
electrolytes  has  shown  that  when  coagulation  occurs 
there  is  a  sudden  increase  in  concentration  of  electro¬ 
lyte  in  the  dispersion  medium,  which  is  caused  by 
desorption  on  coagulation.  Hydrochloric  acid  and 
calcium  chloride  are  desorbed  on  coagulation  more 
strongly  than  aluminium  chloride  and  sulphate ;  in 
the  latter  cases  the  aluminium  remains  largely  ad¬ 
sorbed  as  hydroxide.  The  phenomenon  is  considered 
in  relation  to  some  technical  processes,  such  as  the 
analysis  of  effluents ;  an  apparent  increase  in 
concentration  of  some  constituent  is  often  observed 
when  two  effluents  are  mixed.  E.  S.  Hedges. 

Morphology  of  chemical  reactions  in  colloidal 
media.  II.  P.  M.  Schemjakin  (J.  Russ.  Plivs. 
Chcm.  Soc.,  1929,  61,  1203—1217  ;  cf.  Dunin  and 
Schemjakin,  A.,  1929,  1008). — A  classification  of 
chemical  reactions  in  gels  is  given.  Stellar  figures 
are  produced  when  a  drop  of  silver  nitrate  is  placed 
on  gelatin  containing  0-04 — 0-06il/-potassium  ferro- 
cyanide.  Such  figures  are  not  obtained  on  the 
addition  of  solutions  of  the  latter  substance  to  agar- 
agar  or  gelatin  gels  containing  silver  nitrate ;  in  the 
latter  case  dendritic  figures  appear  in  the  field  of 
diffusion,  whilst  clearly  demarcated  layers  are  to 
be  found  beneath  the  drop  of  fcrrocyanide.  The 
addition  of  a  drop  of  saturated  potassium  phosphate 
solution  to  agar-agar  or  gelatin  gels  containing  various 
concentrations  of  calcium  nitrate  leads  to  the  form¬ 
ation  of  a  stellar  rosette  beneath  the  drop,  and  of 
transparent  periodic  layers  of  calcium  phosphate, 
whilst  wrinkles  appear  in  the  external  field  of  diffusion, 
similar  to  those  formed  by  mechanical  stress.  Similar 
periodic  figures  arc  formed  by  a  large  number  of 
reactions  in  gels,  such  as  between  lead  nitrate  and 
potassium  iodide,  silver  nitrate  and  potassium  di¬ 
chromate,  and  others.  It  is  suggested  that  the 
phenomenon  of  periodic  precipitation  is  due  to 
vibrations  in  the  medium,  analogous  to  those  taking 
place  wThen  a  drop  falls  into  a  vessel  containing  a 
liquid.  R.  Truszkowski. 

Hydrophile  properties  of  collagen.  L.  Meunier 
and  K.  Le  Viet  (Compt.  rend.,  1929,  189,  911 — 
913;  cf.  Meunier  and  Seyewetz,  A.,  1908,  i,  586; 
Meunier  and  Guyot,  B.,  1929,  241). — The  swelling 
power  of  collagen  at  its  isoelectric  point  (defined  as 
G=[P— p]100/p,  where  P  is  the  weight  of  collagen 
swollen  in  an  acetic  acid  solution  of  pa  2-6,  centri¬ 
fuged  to  remove  adherent  liquid,  and  p  that  of  dry 
collagen)  decreases  as  the  lyophile  (particularly  the 
amino-)  groups  in  the  molecule  are  irreversibly  trans¬ 
formed  into  other  groups  possessing  less  marked 
polarity  relative  to  water.  Thus  1  %  (referred  to  the 
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weight  of  diy  collagen)  of  benzoquinone  diminishes 
G  from  443-9  to  261-1,  of  gallotannic  acid  from  725-9 
to  557-S,  and  of  formaldehyde  from  499-3  to  274-8. 
Quinol  and  gallic  acid  act  similarly  under  conditions 
favourable  to  oxidation,  in  the  absence  of  which  the 
combinations  formed  are  reversible  and  destroyed 
on  washing  with  water.  Thus  any  substance  capable 
of  irreversibly  lowering  the  swelling  capacity  of 
collagen  is  a  tanning  agent,  its  power  as  such  being 
in  proportion  to  the  lowering  produced. 

C.  A.  SlLBERRAD. 

Cell  structures  and  their  formation.  M. 
Copisarow  (Kolloid-Z.,  1929,  49,  309— 314).— When 
a  40%  solution  of  formaldehyde  is  allowed  to  diffuse 
into  a  5%  gelatin  gel  a  periodic  structure  is  obtained, 
consisting  of  layers  of  membranes  which  are  not 
visible,  but  become  recognisable  by  the  fracture  and 
hardness  of  the  specimen.  By  varying  the  con¬ 
centration  of  the  aldehyde  and  the  duration  of  the 
diffusion  it  is  possible  to  obtain  cellular  structures. 
Silver  nitrate,  tannic  acid,  and  picric  acid  exert  no 
further  structural  change  on  the  gelatin-formaldehyde 
product.  Experiments  on  the  crystalline  lens  of  the 
cow’s  eye  are  described;  after  treatment  with  38% 
formaldehyde,  the  structure  was  found  to  consist  of 
a  series  of  transparent  hard  layers.  An  artificial 
lens  was  made  by  placing  a  lens  of  gelatin  in  a  satur¬ 
ated  aqueous  solution  of  picrio  acid  for  a  week. 
When  a  section  was  cut  through  the  lens,  it  was 
found  to  consist  of  alternate  concontric  layers  of 
ellow,  transparent  matter  and  thin,  yellowish- 
rown,  turbid  membranes.  Bands  were  also  formed 
when  the  lens  was  placed  in  formaldehyde  solution, 
but  were  recognisable  only  on  drying  the  lens. 

E.  S.  Hedges. 

Solid-phase  rule.  I.  Wo.  Ostwald  and  W. 
Rodiger  (Kolloid-Z.,  1929,  49,  314—321 ;  cf.  A., 
1929,  1380). — Previous  work  relating  to  the  ratio  of 
the  amount  of  colloid  peptised  to  the  amount  origin¬ 
ally  present  is  reviewed  and  four  types  of  peptisation 
are  distinguished :  (1)  adsorption  peptisation  (e.gr., 
carbon  and  picric  acid),  (2)  dissolution  peptisation 
(ferric  hydroxide  and  hydrochloric  acid),  (3)  peptis¬ 
ation  through  swelling  (gelatin  in  water),  (4)  spon¬ 
taneous  colloidal  dissolution  (cellulose  acetate  in 
chloroform).  In  adsorption-  and  dissolution-peptis- 
ation  an  optimum  of  peptisation  is  observed  for 
medium  amounts  of  the  solid  phase,  and  in  spon¬ 
taneous  colloidal  dissolution  and  peptisation  through 
swelling  the  solubility  curve  rises  steadily  as  a  rule. 
Experiments  are  described  on  the  solubility  of  humic 
acid  in  sodium  hydroxide,  sodium  citrate,  and  calcium 
hydroxide  at  different  concentrations  and  using 
varying  amounts  of  humic  acid.  The  solubility  varies 
with  the  amount  of  humic  acid  present  in  accordance 
with  the  solid-phase  rule.  E.  S.  Hedges. 

Transformations  of  hydrated  oxides.  R 
Fricke  (Kolloid-Z.,  1929,  49,  229— 243).— The 
literature  on  hydrated  oxides  is  reviewed  with  par¬ 
ticular  reference  to  the  phenomena  of  ageing.  The 
variation  of  vapour  pressure  in  the  hydration  and 
dehydration  of  precipitated  beryllium  hydroxide  has 
been  measured;  concentrated  sulphuric  acid  cannot 
dehydrate  below  the  stage  BeO,H.,0.  The  process 


is  reversible  and  the  vapour  pressure-composition 
curve  resembles  a  typical  swelling  curve.  Experi¬ 
ments  with  aged  preparations  also  showed  that 
dehydration  below  the  stage  BeO,HaO  was  not 
possible  with  concentrated  sulphuric  acid.  The  state 
in  which  the  water  is  bound  in  these  hydrates  is 
discussed.  Aluminium  hydroxide  would  seem  to  be 
a  much  stronger  acid  than  is  generally  supposed ;  as 
a  monobasic  acid  it  is  as  strong  as  boric  acid  and 
its  low  solubility  is  responsible  for  its  apparent 
weakness.  E.  S.  Hedges. 

Syneresis.  S.  Liepatov  (Kolloid-Z.,  1929,  49, 
321— 322).— Polemical  (cf.  Jacoby,  A.,  1929,  881). 

E.  S.  Hedges. 

Kinetic  theory  of  diffusion  of  gases.  K. 
Shiba  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1920, 
8,  917 — 920). — In  the  diffusion  of  a  gaseous  mixture 
the  component  gases  must,  in  general,  have  different 
diffusion  coefficients,  on  account  of  the  change  in 
position  of  the  centre  of  mass  of  the  whole  system. 
An  expression  is  deduced  for  the  diffusion  coefficient 
of  one  component,  D1=c1i1/3,  where  cx  is  the  mean 
velocity  and  the  mean  free  path. 

C.  W.  Gibby. 

Equilibrium  in  the  system  Co-HjO-CoOEL,. 
Free  energy  changes  for  the  reaction  (i)  CoO+ 
H^Co-fE^O  and  the  reaction  (ii)  Co-f  402=CoO. 
P.  II.  Emmett  and  J.  F.  Shultz  (J.  Amor.  Chem. 
Soc.,  1929,  51,  3249— 3262).— The  equilibrium  (i) 
was  investigated  by  a  flow  method,  the  constants 
([H.20]/[H2])  being  85  (approx.),  67,  57,  and  505, 
respectively,  at  335°,  450b,  515°,  and  570°.  The 
results  do  not  indicate  the  formation  of  solid  solu¬ 
tions  (e.g.,  of  tricobaltic  tetroxide)  in  the  solid  phase, 
and  this  conclusion  is  confirmed  by  X-ray  data, 
which  show  that  only  cobaltous  oxide  and  cobalt 
are  present  in  this  phase,  and  also  that  the  transition 
between  face-centred  cubic  cobalt  and  close-packed 
hexagonal  cobalt  lies  between  340°  and  360°.  Thermal 
and  free-energjr  data  are  calculated  for  reactions  (i) 
and  (ii);  the  calculated  partial  pressure  of  oxygen 
over  cobaltous  oxide  at  1100°  is  0-5  XlO’7  mm. 

S.  K.  Tweedy. 

Changes  in  concentration  in  dilute  alkali  and 
alkaline-earth  metal  amalgams.  F.  Skaupy 
(Z.  Elektrochem.,  1929,  35,  862 — S63). — Comments 
on  Le  Blanc  and  Jackh’s  paper  (A.,  1929,  1016). 

R.  Cuthill. 

Determination  of  dissociation  constants  of 
fluorescing  substances  by  quantitative  fluor¬ 
escence  measurements.  J.  Eisexbrand  (Z. 
physikal.  Chem.,  1929,  144,  441 — 462).— The  contra¬ 
dictory  results  obtained  for  the  relation  between 
concentration  and  intensity  of  fluorescence  of  solutions 
of  fluorescing  substances  is  to  be  attributed  to  neglect 
of  the  influence  of  light  absorption.  An  apparatus 
is  described  by  which  fluorescence  intensity  can  be 
measured  under  conditions  which  eliminate  the  dis¬ 
turbing  influence  of  absorption.  In  dilute  solutions, 
when  absorption  becomes  very  small,  there  is  simple 
proportionality  between  fluorescence  intensity  and 
concentration,  as  previously  recognised,  but  at 
higher  concentrations  the  logarithm  of  the  intensity 
is  proportional  to  the  concentration.  Since  intensity 
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is  proportional  to  the  concentration  of  fluorescing  ion 
in  diluto  solution,  the  dissociation  constants  of 
cpiinine,  “  metoxyquinoline,”  and  (3-naphthol  have 
been  determined  by  fluorescence  intensity  measure¬ 
ments  and  are  found  to  be  in  sufficiently  good  agree¬ 
ment  with  those  determined  by  other  methods,  or 
to  be  expected  from  theoretical  considerations.  The 
mean  values  of  p K  arc  :  quinine,  9-4  (K  is  the  second 
dissociation  constant),  “  metoxyquinoline,”  8-4,  and 
(3-naphthol,  9-6.  M.  S.  Burr. 

Hydrazine.  Hydrolysis  of  dimetliylketazine 
and  the  equilibrium  between  hydrazine  and 
acetone.  E.  C.  Gilbert  (J.  Amer.  Chem.  Soc., 
1929,  51,  3394 — 3409). — The  equilibrium  between 
acetone,  hydrazine,  and  acctonehydrazone  at  15°  has 
been  determined  from  the  solubility  of  hydrazine 
picrate  in  aqueous  solutions  containing  acetone, 
sodium  chloride,  and  hydrochloric  acid,  and  also 
by  the  distribution  of  acetone  between  benzene  and 
aqueous  hydrazine  hydrochloride  solutions.  The 
hydrolysis  of  dimetliylketazine  has  been  studied  at 
15°  and  20°,  using  the  method  of  Bronsted,  Kil¬ 
patrick,  and  Kilpatrick  (A.,  1929,  516).  The  reaction 
is  reversible  and  leads  to  a  state  of  equilibrium  in 
which  hydrogen  ions,  dimetliylketazine,  acetone, 
hydrazine,  and  acctonehydrazone  are  involved.  The 
kinetics  of  the  reaction  have  also  been  studied. 

H.  Burton. 

Activity  coefficients  of  the  components  of  a 
binary  mixture.  V.  Holtzschmidt  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  1097 — 1106). — A  mathe¬ 
matical  exposition  of  Lewis’  conception  of  activity 
coefficients  for  concentrated  solutions  (Lewis  and 
Randall,  Z.  physikal  Chem.,  1901,  38,  205). 

R.  Truszkowski. 

Electrolytes  in  mixed  solvents.  I.  Free 
energies  and  heat  contents  of  hydrogen  chloride 
in  water-ethyl  alcohol  solutions.  J.  A.  V. 
Butler  and  C.  M.  Robertson  (Proc.  Roy.  Soc.,  1929, 
A,  125,  694 — 712). — Measurements  have  been  made 
of  the  free  energies  and  heat  contents  of  hydrogen 
chloride  in  aqueous  alcoholic  solutions,  obtained  by 
determining  the  E.M.F.  of  the  cell  H,|HCl|AgCl|Ag 
at  15°,  25°,  and  35°,  using  a  series  of  solvents  con¬ 
taining  25,  50,  75,  95,  and  100  mol.-%  of  alcohol,  and 
in  each  solvent  a  scries  of  hydrogen  chloride  concen¬ 
trations  from  0  01  to  1-Oil/.  The  free  energy  of 
transfer  of  hydrogen  chloride  from  a  solution  (1)  to  a 
solution  (2)  is  given  by  Ai^p-xa)  =  —  (E2—E^F, 
where  E  is  the  E.M.F.  and  F  the  electrochemical 
equivalent.  The  free  energies  of  transfer  of  hydrogen 
chloride  (a)  in  a  given  solvent  from  one  concentration 
to  another,  ( b )  at  a  given  concentration  from  one 
solvent  to  another,  can  thus  be  obtained,  and 
knowing  the  temperature  coefficient  of  E,  the  corre¬ 
sponding  changes  in  heat  content  can  be  calculated 
from  the  Gibbs-Hclmholtz  equation  A H——EF-\- 
FT(dE/dT).  The  apparatus,  consisting  of  hydrogen 
saturator  and  experimental  cell,  is  specially  designed 
to  prevent  the  diffusion  of  hydrogen  into  the  vicinity 
of  the  silver  chloride  electrodes.  The  values  of  the 
E.M.F.  obtained  are  in  good  agreement  with  those 
found  by  Harned  and  Eleysher  in  aqueous  alcohol 
solutions,  but  differ  considerably  from  their  measure¬ 


ments  in  absolute  alcohol  (cf.  A.,  1925,  ii,  538),  whilst 
Woolcock  and  Hartley’s  data  for  absolute  alcohol 
solutions  (A.,  1928,  709)  are  confirmed  for  the  con¬ 
centrations  0-01  and  l-0il/,  but  between  these  limits 
their  values  are  about  3  millivolts  lower.  The  free 
energies  indicate  that  in  solutions  containing  only  a 
small  proportion  of  water,  the  latter  is  largely 
associated  with  the  electrolyte.  The  heat  effects 
have  maximum  values  in  the  region  90 — 95%  alcohol. 
In  explanation  of  this  behaviour  it  is  assumed  that 
hydrogen  chloride  is  not  completely  dissociated  in 
alcoholic  solution  and  that  the  addition  of  water 
increases  the  degree  of  dissociation.  The  marked 
effect  of  the  addition  of  traces  of  water  on  all  the 
properties  of  hydrogen  chloride  iu  pure  alcohol  is 
emphasised.  The  curves  for  the  temperature  coeffi¬ 
cients  of  the  E.M.F.  show  the  same  effect,  and  are  of 
interest,  since  dEJdT  is  proportional  to  the  entropy 
change  in  the  reaction.  L.  L.  Bikcumsitaw. 

Mercurous  ion.  A.  E.  Brodsky  (Z.  Elektro- 
chem.,  1929,  35,  833 — 837). — The  activity  coefficient, 
/,  of  the  mercurous  ion  in  solutions  of  mercurous 
nitrate  at  various  temperatures,  calculated  from  the 
E.M.F.  data  previously  obtained  (A.,  1926,  247,  688), 
is  related  to  the  concentration,  c,  by  an  equation  of 
the  form  log  /=/•<+  but  the  value  of  k  at  each  tem¬ 
perature  is  only  about  l/\/2  of  the  value  required  by 
Debye’s  theory.  The  normal  electrode  potential, 
0E/„  of  the  mercury  electrode  in  respect  of  mercuroils 
ions  is  given  as  +0-803  volt  at  18°.  A  recalculation 
of  the  solubility  products  of  mercurous  chloride, 
bromide,  and  iodide  has  also  been  made. 

R.  CUTHILL. 

Role  of  hydrogen-ion  concentration  in  the 
precipitation  of  calcium  and  magnesium  carbon¬ 
ates.  H.  P.  Cady,  G.  Kemmerer,  and  (Miss)  M.  E. 
Weeks  (J.  Physical  Chem.,  1929,  33,  1768 — 17S0). — 
The  pa  values  of  solutions  of  calcium  hydrogen 
carbonate  at  25°  and  33°  and  of  solutions  of  magnes¬ 
ium  hydrogen  carbonate  at  33°  have  been  determined, 
using  a  potentiometric  method.  The  pn  at  which 
precipitation  of  the  carbonate  takes  place  is  a  linear 
function  of  the  concentration  of  the  oxide  concerned. 
For  calcium  hydrogen  carbonate  a  rise  in  tem¬ 
perature  of  8°  raises  the  pa  precipitation  value  by 
0-045  unit.  Magnesium  hydrogen  carbonate  solutions 
lose  carbon  dioxide  before  the  precipitation  value  of 
pn  is  reached,  but  this  is  not  the  case  with  the  calcium 
salt.  Empirical  equations  giving  the  pa  value  at 
which  precipitation  of  the  carbonates  will  occur  are 
recorded.  L.  S.  Theobald. 

Formation  of  precipitates.  J.  Wulff  (Z. 
physikal.  Chem.,  1929,  B,  6,  43 — 61). — In  an  evacu¬ 
ated  tube  containing  iodine  vapour  the  form  of  the 
deposited  crystals  depends  on  the  temperature  of 
the  cold  surface  with  which  the  vapour  is  in  contact. 
Temperature  influences  both  the  orientation  of  the 
growing  crystal  and  the  formation  of  nuclei.  The 
heaviest  precipitation  takes  place  on  surfaces  of 
greatest  curvature,  and  on  scratches  and  etched  parts. 
In  experiments  with  molecular  beams  it  is  found  that 
90%  of  the  molecules  incident  on  an  iodine  surface 
at  —130°  condense.  On  other  surfaces,  nuclei  are 
formed  primarily  on  scratches  and  other  strained 
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parts,  and  the  crystals  of  most  frequent  occurrence 
are  those  in  which  the  principal  direction  of  growth 
is  opposed  to  the  direction  of  the  beam.  With  silver 
rods  and  tubes  the  reaction  velocity  increases  with 
decreasing  diameter,  and  in  glass  capillaries  the 
adsorption  increases  with  curvature.  When  the  rays 
are  incident  on  a  number  of  different  surfaces  main¬ 
tained  above  the  “  critical  ”  temperature,  the  amount 
of  iodine  precipitated  is  proportional  to  the  rate  of 
nucleus  formation.  On  glass  surfaces  precipitation 
is  heaviest  on  the  parts  with  greatest  curvature, 
whether  convex  or  concave.  F.  L.  Usher. 

System  sodium  sulphide-ferrous  sulphide. 
L.  V.  Stuck,  M.  Slavin’,  and  0.  C.  Ralston  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3241— 3249).— Between  53  and 
73%  of  ferrous  sulphide  there  is  a  region  in  which  two 
liquid  phases  can  form,  one  being  a  double  compound 
(assumed  to  be  Na2S,FeS)  saturated  with  ferrous 
sulphide  and  the  other  ferrous  sulphide  saturated  with 
double  compound.  A  eutectic  occurs  at  585°,  corre¬ 
sponding  with  46%  of  ferrous  sulphide.  Photomicro¬ 
graphs  of  polished  surfaces  for  melts  of  various 
composition  are  reproduced.  The  preparation  of 
pure  sodium  sulphide  and  ferrous  sulphide,  is  dis¬ 
cussed;  the  former  probably  melts  slightly  above 
970°.  S.  K.  Tweedy. 

System  Pb0„-Pb304-Pb0.  E.  Moles  and  A.  P. 
Vitoria  (Anal.  “Fis.  Quim.,  1929,  27,  520—528).— 
The  equilibrium  p-T  curves  for  the  system  lead 
oxide-oxygen  have  been  determined  between  200° 
and  500°.  Lead  peroxide,  heated  in  a  vacuum  at 
400°,  changes  completely  to  red  lead,  which  is  stable 
at  this  temperature  under  an  oxygen  pressure  of 
0-2  atm.  ;  at  450 — 500°  red  lead  is  converted  com¬ 
pletely  into  lead  monoxide.  The  latter  is  reconverted 
into  red  lead  when  heated  at  400°  under  an  oxygen 
pressure  of  190 — 200  mm.  H.  F.  Gillbe. 

Sulphide-sulphate  reaction.  M.  Trautz  (J. 
pr.  Chem.,  1929,  [ii],  123,  346). — Additional  refer¬ 
ences  relevant  to  a  previous  paper  (A.,  1929,  884) 
are  given.  J.  W.  Baker. 

Fusion  relations  of  acmite.  N.  L.  Bowen  and 
J.  F.  Schairer  (Amer.  J.  Sci.,  1929,  [v],  18, 365 — 374). 
— In  the  system  Na20,4Si02-Fe203  a  eutectic  of  acmite 
and  quartz  is  formed  at  850°.  Pure  crystalline 
acmite  melts  incongruently  at  990°,  giving  solid 
hematite,  which  does  not  disappear  below  1275°, 
and  a  liquid  containing  28-5%  of  Fe203. 

C.  W.  Gibby. 

Reciprocal  salt  pair  MgS04-NaN03-H20.  A. 
Benrath  [with  H.  Pitzler,  N.  Ilieff,  W.  Beit, 
A.  Schloemer,  J.  Clermont,  and  S.  Kojitsch] 
(Caliche,  1929,  11,  99— 126).— At  15°  the  only  double 
salt  present  in  the  solid  phase  is  darapskite,  the 
other  solids  being  Na2S04,10H20,  MgS04,7H20, 
Mg(N03)2,6H20,  and  NaN03.  At  25°  astrakhanite 
appears,  whilst  at  50°  the  astrakhanite  field  is  con¬ 
siderably  extended  and  darapskite  has  vanished,  the 
salts  Na2S04,10H20  and  MgS04,7H20  being  replaced 
by  thenardite  and  MgS04,6H20.  At  97°  astrakhanite 
is  replaced  by  lowite  and  vanthoffite,  the  magnesium 
sulphate  field  and  those  of  its  double  salt  derivatives 
is  considerably  extended,  whilst  the  magnesium 


nitrate  field  is  very  small  and  actually  vanishes  at  a 
slightly  higher  temperature.  H.  F.  Gillbe. 

System  sodium  iodate-sodium  nitrate-water. 
H.  W.  Foote  and  J.  E.  Vance  (Amer.  J.  Sci.,  1929, 
[v],  18,  375 — 382). — The  system  has  been  investigated 
between  —17-48°  and  35°.  Isotherms  were  deter¬ 
mined  at  0°,  S°,  25°,  and  35°.  In  the  last  two 
isotherms  the  only  solid  phases  are  NaN03  and 
NaI03,H20.  In  the  S°  isotherm  NaI03,5H20  and 
the  double  salt  2NaI03,3NaN03,15H20  appear  in 
addition.  At  0°  the  solid  phases  are  the  double  salt, 
NaN03,  and  NaI03,5H20.  The  transition  points  are 
as  follows:  NaN03,  NaI03,H20,  double  salt,  9-8°; 
NaI03,H20,  NaI03,5H20,  double  salt,  6-6°.  The 
eutectic  temperatures  arc  :  ice,  double  salt,  NaN03 
—17-48°;  ice,  double  salt,  NaI03,5H20  —11-49°. 

C.  W.  Gibby. 

Ternary  system  strontium  oxide-sucrose- 
water.  I,  II.  W.  Reinders  and  A.  Klinkenbkro 
(Rec.  trav.  chim.,  1929,  48,  1227—1245,  1246—1264). 
— The  isotherms  of  the  system  strontium  oxide- 
sucrose-water  have  been  determined  at  25°,  35°, 
45°,  55°,  70°,  and  90°.  The  stable  solid  phases  are  : 
below  28°,  Sr(0H)2,8H20 ;  C12H220u,Sr0,6H20  and 
C12H22Ou  ;  28°  to  between  55°  and  70°,  Sr(0H)2,8H20 ; 
C12H22Ou,2SrO ;  CjLoH^O^SrO.eH^O  and  Ci,H,,Ou ; 
from  70°  to  85°,  Sr(0H)2,8H20 ;  C12H220"n,2Sr0 ; 
C12H22011,Sr0  and  C12H220_u.  There  are  "quadruple 
points  at28°,  at  which  Sr(0H)2,8H20,  CJ2H2201[,2Sr0, 
and  C12H220lvSr0,6H20  are  in  equilibrium  with  a 
solution  containing  1-55%  SrO  and  3-7%  C12H22011 ; 
and  at  85°,  at  which  Sr(0H)2,8H20,  Sr(0H),,H20, 
and  C12H22Ou,2SrO  are  in  equilibrium  with  a  solution 
containing  12-1%  SrO  and  0-01%  C12H22Ou.  At 
temperatures  below  40°  sugar-rich  solutions  can  set 
to  a  gel  having  a  rigid  framework  of  crystal  needles 
which  probably  have  the  formula 
2C12H220u,3Sr0,xH20.  This  is  always  metastable 
with  respect  to  the  other  solid  phases.  The  di- 
saccharate  (C12H22Ou,2SrO)  first  separates,  especially 
at  the  higher  temperatures,  in  an  unstable  form  of 
higher  solubility,  which  changes  slowly  in  contact 
with  the  solution  to  the  stable  form.  The  application 
of  the  results  to  the  technical  separation  of  sugar  from 
molasses  is  discussed.  J.  A.  V.  Butler. 

Four-fluid  equilibria.  J.  F.  Carriere  (Ch'em. 
Weekblad,1929, 26,  570 — 571). — Examples  of  systems 
characterised  by  the  co-existence  of  three  or  four 
fluid  phases  are  quoted.  S.  I.  Levy. 

Isomorphism  and  heat  of  dissolution.  S.  G. 
Mokrbschin  and  E.  I.  Krilov  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1177 — 1179). — The  molar  differential 
heats  of  dissolution  of  isomorphous  substances  are 
approximately  equal  to  each  other,  as  are  also  the 
integral  heats  of  dissolution,  whence  it  follows  that  a 
similar  condition  applies  also  to  heats  of  dilution. 

R.  Truszkowski. 

Large  mobility  of  hydrogen  and  hydroxyl 
ions  in  aqueous  solutions.  H.  Zahn  (Z.  Physik, 
1929,  58,  470 — 477). — If  the  oxonium  ions  in  acid 
solutions  are  constantly  changing  protons  with  water 
molecules,  the  transport  of  positive  electricity 
depends  on  two  kinds  of  carriers.  According  to  the 
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calculations  of  Hiickel,  the  number  of  protons  con¬ 
cerned  should  decrease  in  high-frequency  fields.  In 
order  to  test  this,  the  high-frequency  conductivity  of 
a  hydrochloric  acid  solution  has  been  compared  with 
that  of  a  solution  of  potassium  chloride,  the  solutions 
being  such  that  they  conduct  equally  well  at  lower 
frequencies.  Under  these  conditions  the  high-fre¬ 
quency  conductivities  of  the  acid  solution  should  be 
noticeably  smaller  than  that  of  the  potassium  chloride 
solution.  Conversely,  the  existence  of  the  effect 
should  be  demonstrable  by  preparing  two  solutions 
which  conduct  equally  well  at  high  frequency  and 
comparing  their  conductivities  at  low  frequency.  If 
the  theory  is  correct,  there  should  be  an  increase  in 
the  conductivity  of  the  acid,  but  very  little  effect 
with  the  potassium  chloride  except  for  a  small 
calculable  increase  due  to  the  Debye-Falkenhagen 
dispersion  effect.  For  the  determination,  oscillations 
of  wave-length  4  cm.  were  used.  The  results  of  a 
large  number  of  comparisons  show  that  the  decrease 
in  the  high-frequency  conductivity  of  the  acid  is  in 
no  case  greater  than  2%.  Experiments  with  sodium 
hydroxide  and  potassium  chloride  gave  a  similar 
result.  The  results  indicate  that  the  theory  of  proton 
exchange  between  the  -water  molecules  in  an  acid 
solution  is  incorrect.  Probably  a  proton  is  given  up 
at  the  arrival  of  the  oxonium  ion  at  the  cathode 
during  its  life  period.  It  is  apparent  that  for  both  the 
oxonium  and  hydroxyl  ions  the  application  of  Stokes’ 
law  to  the  determination  of  frictional  resistance  is 
quite  inadmissible.  For  the  oxonium  ion,  H30,  the 
configuration  suggested  byHund,  viz.,  the  tetrahedral 
form  with  three  equal  protons  lying  in  a  plane,  is 
probably  correct.  A.  J.  Mee. 

Hydrocarbons.  II.  Determinations  of  the 
conductivity  of  binary  salts  in  dichloroethylene 
and  tetrachloroethane.  P.  Walden  and  H.  Gloy 
(Z.  physikal.  Cliem.,  1929, 144,  395 — 440 ;  cf.  Walden 
and  Busch,  A.,  1929,  401). — The  electrical  conduct¬ 
ivity  and  dissociation  of  electrolytes  in  solvents  of 
low  dielectric  constant  have  been  investigated  at  25°. 
The  solvents  selected  were  tetrachloroethane  (e  $-2) 
and  a  mixture  of  cis-  and  fraws-dichloroethylene 
(e  6-7).  The  salts  were  tetrafsoamylammonium  iodide, 
perchlorate,  thiocyanate,  and  picrate,  triisoamyl- 
ammonium  picrate  and  iodide,  diisoamylammonium 
picrate,  and  tetrapropylammonium  picrate.  The  di- 
and  tri-alkylammonium  salts  proved  to  be  -weak 
electrolytes,  ivhilst  the  high  conductivity  of  the  tetra- 
alkylammonium  salts  indicates  that  they  are  strong 
electrolytes,  the  difference  being  more  marked  than 
in  solvents  of  high  dielectric  constant.  In  solutions 
of  the  tetra-alkylammonium  salts  conductivity  deter¬ 
minations  have  been  made  up  to  a  dilution  of  v— 
500,000—1,000,000  litres  and  the  limiting  conduct¬ 
ivity,  X^.,  has  been  extrapolated.  The  results  show 
that  Kohlrausch’s  square-root  law  is  valid  even  in 
solvents  of  low  ionising  power  at  dilutions  greater 
than  40,000  or  50,000  litres  in  tetrachloroethane.  *  The 
cube-root  law  can  also  be  applied  over  a  similar  range, 
and  the  c0-45  formula  is  valid  over  a  somewhat  larger 
range  of  concentration  than  the  other  two.  The  range 
of  validity  is,  in  all  cases,  smaller  for  dichloroethylene, 
because  of  its  lower  dielectric  constant.  If  the  lower 


limiting  dilution  at  which  the  square-root  law  begins 
to  be  valid  is  v,  and  s  the  dielectric  constant,  etyv  is 
constant  for  both  these  solvents  as  it  is  for  those  of 
higher  dielectric  constant.  The  fluidity,  1  /vj,  and  limit¬ 
ing  conductivity,  Xa,  have  the  same  temperature  coeffi¬ 
cient  for  tetrapropyl-  and  tetra-amyl-ammonium 
picrates,  i.e.,  Xw  ,r\  is  a  constant  independent  of 
temperature.  IVom  this  product  ionic  mobilities  have 
been  determined.  The  classical  degree  of  dissociation, 
a=X„/X!o,  has  been  calculated  for  the  different  salts, 
and  hence  the  Ostwald  constant,  A=a2/(1— a.)v.  The 
mass  action  law  is  thus  shown  to  be  fulfilled  at  high 
dilutions.  The  Onsager  equation  is  also  discussed  in 
relation  to  the  results  obtained,  and  it  is  shown  that 
deviations  are  the  greater  the  smaller  is  the  dielectric  . 
constant.  The  various  formulae  for  the  interpretation 
of  the  behaviour  of  electrolytes,  based  as  they  are  on 
physical  properties  only,  neglect  to  take  into  account 
the  specific  chemical  properties  of  the  solvent  and 
solute.  M.  S.  Burr. 

Absolute  measurements  of  the  surface  con¬ 
ductivity  near  the  boundary  of  optically  polished 
glass  and  solutions  of  potassium  chloride.  J.  W. 
McBain,  C.  R.  Peaker,  and  (Miss)  A.  M.  King  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3294 — 3312). — The  “  sur¬ 
face  ”  conductivity  of  potassium  chloride  at  25°  was 
measured  directly  in  slits  of  capillary  width  in  optically 
polished  glass,  quartz,  and  fused  silica.  The  “  sur¬ 
face  ”  conductivity  is  practically  independent  of  the 
material  of  the  slit;  it  increases  with  the  concen¬ 
tration  of  the  solution,  but  remains  of  the  same  order 
of  magnitude  as  the  surface  conductivity  of  an  insol¬ 
uble  fatty  acid  film  on  water.  For  O-OOlK-potassium 
chloride  the  specific  “  surface  ”  conductivity  is  4-3  X 
10"8  ohm-1.  The  phenomenon  is  ascribed  to  mobile 
ions  which  are  attached  to  the  solid  interface  and  arc 
mainly  of  opposite  sign  to  the  latter.  The  probable 
proportion  of  these  ions  present  is  discussed ;  the 
mobile  ions  may  be  only  sufficiently  numerous  to  form 
about  one  eighth  of  a  unimolecular  layer. 

S.  K.  Tweedy. 

Phase  boundaries  “  ideal  ”  electrode|electro- 
lyte  solution  and  electrolyte  solution|dielectric. 
B.  Kamienski  (Z.  physikal.  Chem.,  1929, 145,  48 — 56 ; 
cf.  A.,  1929,  144). — Measurements  of  the  electrode 
potential  of  different  commercial  specimens  of  carb¬ 
orundum  crystals  in  electrolyte  solutions  show  that 
its  constancy  depends  on  the  purity  of  the  material, 
the  potential  of  very  pure  crystals  being  almost  inde¬ 
pendent  of  the  concentration  of  the  solution.  On 
theoretical  grounds  carborundum  is  regarded  as  an 
ideal  “  physical  ”  electrode,  the  potential  of  which  is 
determined  by  the  nature  of  the  solvent  and  the  size 
of  the  ions  contained  in  it.  This  view  is  supported 
by  observations  of  the  potential  of  carborundum  in 
alkaline  and  acid  solutions,  where  the  relative  size  of 
the  positive  and  negative  ions  is  reversed.  Platinum 
is  a  less  ideal  electrode  than  carborundum  by  reason 
of  its  slight  oxidisability.  The  interface  electrolyte 
solutionjsaturated.  air  is  considered  to  be  an  ideal 
physical  phase  boundary  at  which  there  is  complete 
conservation  of  electrical  energy.  The  electric  polar¬ 
isation  existing  at  this  interface  is  satisfactorily 
accounted  for  by  the  change  in  the  free  surface  energy 
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produced  in  consequence  of  the  thermal  movement 
of  ions  and  dipoles.  F.  L.  Usher. 

Influence  of  nature  of  electrolyte  on  the  in¬ 
version  potential  of  the  photovoltaic  effect.  R. 
Audubert  (Compt.  rend.,  1929,  189,  S00 — 802). — 
Inversion  potentials  for  gold  and  platinum  electrodes 
in  19  different  electrolytes  show  that  these  potentials 
are  independent  of  the  concentration  of  the  electro¬ 
lytes.  Irregularities  in  the  results  with  oxidising 
agents  and  salts  of  gold  and  platinum  arc  attributed 
to  slight  superficial  oxidation  in  the  case  of  the  first- 
named,  and  to  the  small  solution  pressures  of  the 
cations  of  salts  of  gold  and  platinum.  Inversion 
potential  depends  entirely  on  electrode  potential,  the 
difference  between  inversion  and  electrode  potentials 
for  gold  and  platinum  being  in  all  electrolytes  45 
millivolts.  The  difference  between  the  inversion 
potentials  of  platinum  and  gold  averages  203  milli¬ 
volts,  and  is  likewise  independent  of  the  nature  of  the 
electrolyte.  C.  A.  Silberrad. 

Reaction  velocities.  III.  W,  F.  Brandsma 
(Rec.  trav,  chim.,  1929,  48,  1205 — 1218). — Theoret¬ 
ical.  The  methods  of  the  previous  paper  (A.,  1928, 
247)  have  been  applied  to  bimolecular  reactions. 
Scheffer’s  formula :  log  &=(et— Et)/RT—  i)i)/-K*t~ 

C,  where  k  is  the  velocity  coefficient  of  the  reaction, 
cx  and  7jIC_i  the  energy  and  concentration-free 
entropies  on  the  reacting  system,  and  et,  vj,  the  energy 
and  entropy  of  the  intermediate  or  activated  state,  is 
tested  by  (1)  a  direct  calculation  of  k  on  the  basis  of 
the  classical  theory  of  collisions,  assuming  that  re¬ 
action  between  two  molecules  occurs  if  the  reactive 
parts  of  the  surface  hit  each  other  and  if  a  certain 
minimum  energy  is  exceeded  and  (2)  statistical  cal¬ 
culations  of  c,  and  tj(.  The  entropy  as  well  as  the 
energy  of  activation  must  be  taken  into  account,  the 
former  containing  the  steric  influences.  The  effect 
of  substitution  on  the  velocity  of  certain  reactions  is 
discussed  and  it  is  stated  that  in  some  cases  the 
energy,  in  others  the  entropy,  term  is  predominant. 

J.  A.  V.  Butler. 

Inflammation  of  gaseous  mixtures.  P.  Laf- 
fitte  and  M.  Prettre  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  785 — 798). — The  mixed  gases  (dried  unless  the 
contrary  is  stated)  of  known  composition  were  passed 
into  a  vessel  of  Pyrex  glass  or  of  silica  of  about 
100  c.c.  capacity,  evacuated  to  10_1  mm.,  and  placed 
in  an  electric  furnace,  the  temperature  being  measured 
with  a  platinum|platinum-rhodium  couple.  The  tem¬ 
perature  of  the  vessel  was  gradually  raised  until  the 
gaseous  mixture  always  inflamed,  and  then  starting 
from  a  higher  temperature  gradually  diminished  until 
inflammation  just  failed  to  occur.  The  mean  of  these 
two  temperatures,  differing  by  about  4°,  was  taken  as 
that  of  inflammation.  The  results  are  shown  by  curves 
connecting  percentage  of  hydrogen  and  temperature  of 
inflammation.  These  consist  practically  of  two  linear 
portions  connected  at  an  elbow.  (The  temperatures 
of  inflammation  for  minimum  and  maximum  per¬ 
centages  of  hydrogen  and  of  the  “  elbow  "  will  be 
given  in  this  order.)  Hydrogen  and  air  :  10-1%  456° 
90-45%  540°,  58-8%  482°.  These  figures  are  some 
100°  below  those  obtained  by  previous  investigators, 
which  is  shown  to  be  due  to  their  having  exhausted 


the  explosion  vessel  with  merely  a  water  pump,  thus 
leaving  pressures  of  12 — 35  mm.  of  air  or  burnt  gases. 
Experiment  shows  that  20  mm.  of  burnt  gases  raises 
the  temperature  of  inflammation  by  some  60°,  of 
ordinary  air  by  10°,  and  of  dried  air  by  less.  Hydro¬ 
gen  with  a  mixture  of  equal  volumes  of  oxygen  and 
nitrogen  gives  for  9-7%  445°,  91-35%  537°,  and  62-4% 
476°.  With  oxygen  and  nitrogen  in  the  ratio  7  :  3  it 
was  impossible  to  prevent  the  flame  striking  back  to 
the  reservoir  of  mixed  gases.  For  hydrogen  with  a 
mixturo  of  argon  (commercial,  containing  5%  of 
nitrogen)  and  oxygen  in  the  ratio  79  :  21  the  figures 
are  12-55%  460°,  S9-l%  545°,  and  (“  elbow  ”)  67-0% 
506° ;  for  carbon  dioxide  in  place  of  argon  6-8%  509°, 
S9-2%  552°,  and  61-5%  511°.  Residual  burnt  gases 
raise  the  temperature  with  argon  much  as  with  air, 
but  with  carbon  dioxide  onR-  about  half  as  much. 
Replacing  the  100-c.c.  explosion  vessel  by  one  of 
25  c.c.  capacity  had  no  effect.  The  curve  for  mixtures 
of  carbon  monoxide  and  air  shows  no  elbow ;  tvpical 
figures  arc  5-65%  659°, 13-9%  654°, 42-45%  657°,  75-1% 
687°,  aud  92-9%  727°.  Residual  burnt  gases  here  have 
no  effect,  but  addition  of  water  vapour  causes  marked 
lowering  in  temperature  of  inflammation  (up  to  30°), 
and  .that  of  hydrogen  still  greater  (up  to  80°  for  0-05% 
of  hydrogen).  C.  A.  Silberrad. 

Combustion  of  acetylene.  W.  A.  Bone  (Nature, 
1929,  124,  839 — 840). — Polemical  (cf.  Kistiakowsky 
and  Lenhcr,  A.,  1929,  1395).  A.  A.  Eldridge. 

Kinetics  of  hydration  of  meta-  and  pyro- 
phosphoric  acids.  N.  Fuchs  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1035 — 1044). — A  constant,  K— 
17(1— a),  where  k  is  an  experimentally  determined 
constant  and  a  is  the  degree  of  dissociation,  is  obtained 
for  the  velocity  of  hydrolysis  of  metaphosphoric  acid 
at  different  concentrations  and  at  different  acid  p,t 
values ;  it  follows  from  this  that  only  undissociatcd 
molecules  take  part  in  the  reaction.  In  acid  solution 
the  following  reactions  take  place  :  2HP03+H,0= 

h4p2o7,  h4p2o7+h2o=2H3po,j,  hpo3+h;o= 

H3P04.  Of  theso,  the  first  is  a  bimolecular  and  the 
third  a  unimolecular  reaction,  so  that  at  higher  con¬ 
centrations  of  metaphosphoric  acid  the  velocity  of  the 
first  reaction  would  increase  to  a  much  greater  extent 
than  that  of  the  third.  For  this  reason,  the  propor¬ 
tion  of  pyrophosphoric  acid  found  in  the  solution 
after  a  given  time  will  be  much  greater  for  concen¬ 
trated  than  for  dilute  solutions.  R.  Truszkowski. 

Kinetics  of  the  reaction  of  formaldehyde  with 
hydrogen  sulphite  and  sulphite.  C.  Wagner 
(Ber.,  1929,  62,  \B\,  2873— 2877).— If  an  excess  of 
formaldehyde  is  mixed  with  an  aqueous  solution  of 
sodium  hydrogen  sulphite  and  sulphite  the  initial 
reaction  occurs  according  to  the  scheme  CH.,0  -f- 
HS03'=CH2(0H)-S03',  and,  after  consumption  of  the 
hydrogen  sulphite,  change  proceeds  to  equilibrium  in 
accordance  with  the  equation  CH>0-f-S03"4-H20= 
CHofOHJ'SOg'+OH'.  In  the  region  between  the  two 
processes,  a  slow  increase  in  hydroxyl- ion  concen¬ 
tration,  indicated  by  the  change  in  colour  of  thymol- 
phthalein,  occurs.  The  time  required  for  complete 
union  with  the  hydrogen  sulphite  in  a  given  mixture 
is  therefore  readily  determined.  The  first  reaction 
is  shown  to  be  bimolecular  and  its  rate  increases 
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with,  but  not  in  proportion  to,  increasing  concen¬ 
tration  of  sulphite.  Partial  replacement  of  water  in 
the  mixture  by  methyl  or  ethyl  alcohol  does  not  cause 
marked  change  in  the  rate  of  reaction,  thus  giving  no 
indication  as  to  whether  formaldehyde  hydrate  is 
intermediately  produced.  H.  Wren. 

Hydrolysis  of  hydrogen  cyanide  by  acids. 
V.  K.  Rrieble  and  J.  G.  McNally  (J.  Amer.  Chcm. 
Soc.,  1929,  51,  3308 — 3375). — Hydrolysis  of  amyg- 
dalin  proceeds  ten  times  as  rapidly  with  5W-hydro- 
chloric  as  with  SA-sulphuric  acid  at  25°  (cf.  Walker 
and  Krieble,  J.C.S.,  1909,  95,  1309).  The  rate  of 
hydrolysis  of  hydrogen  cyanide  by  hydrochloric  acid 
is  much  greater  than  by  cither  hydrobromic  or  sul¬ 
phuric  acid,  and  is  not  dependent  on  the  hydrogen-ion 
concentration.  With  7 -SHY- hydrochloric  acid  at  30° 
the  rate  is  about  1000  times  that  with  1  -OSN-hydro- 
chloric  acid.  The  increased  rate  of  hydrolysis  corre¬ 
sponds  with  the  increase  in  activity  of  undissociatcd 
hydrogen  chloride  molecules.  The  following  mechan¬ 
ism  for  the  hydrolysis  of  hydrogen  cyanide  to  form- 
amide  is  suggested:  HCN+HCl-^CHCKNH^ 
H0-CHC1-NH2 — >-H'CONH2+HCl,  the  rate  being 
controlled  by  the  first  addition.  The  hydrolysis  of 
formamidc  occurs  to  the  same  extent  with  either 
2iY-hydrochloric  or  2iV-hydrobromic  acid.  Addition 
of  a  second  molecule  of  water  to  formamide  takes 
place  14,000  times  as  rapidly  as  the  primary  addition 
of  water  to  hydrogen  cyanide.  H.  Burton. 

Decomposition  of  potassium  hydrogen  oxalate 
hemihydrate.  J.  Hume  and  J.  Colvin  (Proc.  Roy. 
Soc.,  1929,  A,  125,  635 — 046). — Crystals  of  potassium 
hydrogen  oxalate,  prepared  by  mixing  solutions  con¬ 
taining  18-4  g.  of  potassium  oxalate  monohydrate  in 
100  c.c.  of  water  and  12-6  g.  of  oxalic  acid  dihydrate 
in  320  c.c.  of  water,  cooled  to  3°,  have  been  examined 
microscopically.  Above  the  transition  temperature 
(64°),  the  decomposition  (KHC204)2,H20 — >- 
2KHC,04-)-H20  proceeds  and  is  first  evidenced  by 
the  appearance  of  black  dots  at  the  edges  of  the 
crystal.  As  these  increase  in  size  they  are  seen  to 
be  bounded  in  general  by  edges  parallel  to  those  of 
the  crystal.  The  rates  of  advance  of  the  different 
edges  of  the  interface  have  been  measured  by  means 
of  a  travelling  microscope,  and  arc  found  to  be  con¬ 
stant  for  any  given  edge  and  to  be  unaffected  by  the 
presence  of  water  vapour.  The  reaction  possesses  a 
higli  temperature  coefficient.  It  is  noted  that  the 
nuclei  almost  invariably  form  at  the  edges  of  the 
crystal,  preferentially  at  the  corners.  The  fact  that 
different  rates  of  advance  of  the  interfacial  edges  are 
found  with  different  batches  of  crystals  is  ascribed 
to  slight  variations  in  the  conditions  during  crystallis¬ 
ation,  and  to  the  adsorption  and  subsequent  occlusion 
of  ono  or  other  of  the  reactants,  potassium  oxalate 
and  oxalic  acid,  by  the  crystals  during  growth. 

The  mass  rate  of  decomposition  has  been  determined 
under  various  conditions  at  19-97±0-01°  by  means 
of  the  spiral-spring  quartz-fibre  balance  described  by 
Topley  and  Whytlaw-Gray  (cf.  A.,  1928,  117).  In 
every  ease  the  curve  is  of  the  sigmoid  type  asso¬ 
ciated  with  many  solid  reactions.  If  a  mixture  of 
anhydrous  copper  sulphate  and  copper  sulphate  mono¬ 


hydrate  is  used  to  maintain  a  small,  constant  pressure 
of  water  vapour  in  the  balance  case,  the  maximum 
slope  of  the  curve  is  lower  and  is  attained  after  a 
much  longer  induction  period  than  if  phosphorus 
pehtoxidc  is  used  to  absorb  water  vapour  in  the  case, 
and  it  is  therefore  concluded  that  the  rate  of  nucleus 
formation  is  decreased  by  the  presence  of  water 
vapour.  This  is  supported  by  the  values  for  the 
linear  rates,  obtained  by  solving  the  decomposition 
curves  on  the  assumption  that  the  final  stage  of  the 
decomposition  is  a  contracting  circle.  The  agreement 
between  observed  and  calculated  values  is  satisfactory, 
and  justifies  the  analogous  procedure  with  calcium 
carbonate  hexaliydrate  (cf.  Topley  and  Hume,  A., 

1928,  1100).  The  energy  of  activation  of  the  reaction 

is  of  the  order  of  40,000  g.-cal.,  close  to  that  found 
for  the  decomposition  of  calcium  carbonate  liexa- 
hydrato.  L.  L.  Bircumshaw. 

Decomposition  of  CaC03,6H20  to  anhydrous 
CaC03.  H.  G.  Roebersen  (Rec.  trav.  chim.,  1929, 
48,  1219 — 1226). — The  decomposition  of  CaC03,6H20 
in  contact  with  solutions  containing  lime  and  sugar 
has  been  investigated  by  means  of  dilatomctric  and 
conductimetric  measurements.  The  presence  of  cal¬ 
cium  hydroxide  gives  rise  to  an  induction  period 
before  the  decomposition  begins,  which  is  not  due  to 
calcium  or  hydroxyl  ions  alone.  Sugar  reduces  the 
velocity  of  the  reaction,  but  docs  not  inhibit  it.  At 
0°  the  hydrate  is  more  soluble  in  water  than  the 
anhydrous  substance.  J.  A.  V.  Butler. 

Chemical  kinetics  of  the  system  Ag2C03^= 
Ag20+CO„.  W.  D.  Spencer  and  B.  Topley  (J.C.S., 

1929,  2633—2650). — The  decomposition  of  silver  car¬ 
bonate  is  a  reaction  which  takes  place  mainly  at  the 
interface  between  the  two  solid  phases.  The  decom¬ 
position-time  curves  may  bo  divided  roughly  into 
two  classes,  “  normal  ”  and  “  abnormal.”  The  former 
can  be  described  quantitatively  by  the  kinetic  equa¬ 
tion  for  a  reaction  which  begins  at  many  points 
simultaneously  on  the  surface  of  each  particle;  in 
the  latter  the  reaction  rate  falls  much  more  rapidly 
than  corresponds  with  this  equation.  Whether  the 
decomposition  is  “  normal  ”  or  “  abnormal  ”  depends 
on  the  pressure  of  water  vapour  in  the  system,  for 
the  retardation  associated  with  the  abnormal  decom¬ 
position  can  bo  diminished  or  eliminated  by  the 
presence  of  a  sufficient  concentration  of  water  vapour. 
It  is  suggested  that  the  water  vapour  is  effective  in 
promoting  the  diffusion  of  carbon  dioxide  away  from 
the  oxide-carbonate  interface. 

The  decomposition  is  inhibited  by  carbon  dioxide 
according  to  the  equation  BIR0—(pf—,p)l('Pe—fcp), 
where  R  and  jR0  are  the  rates  of  decomposition  in  the 
presence  of  carbon  dioxide  at  pressure  p  and  in  a 
vacuum,  respectively ;  pe  is  the  equilibrium  pressure. 
This  equation  has  been  developed  on  the  assumption 
that  the  vibration  of  ions  from  the  carbonate  lattice 
on  to  a  part  of  the  oxide  lattice  which  is  not  covered 
by  adsorbed  carbon  dioxide  may  bring  about  the 
reaotion  Ag2C03  ==^  Ag20  (C02)a(isorbe<r — >Ag20 + C02  • 
The  reverse  reaction  occurs  when  the  ions  of  the  oxide 
vibrating  on  to  the  carbonate  happen  to  have  in 
their  immediate  neighbourhood  an  adsorbed  molecule 
of  carbon  dioxide. 
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The  temperature  coefficient  is  given  by  d  log,.  R0j 
d  l/27=23, 000/1-98.  If  it  is  assumed  that  a  fraction 
(3  of  the  ions  at  the  interface  equal  to  erA,RT  is  activated 
when  the  ions  possess  energy  in  excess  of  A,  the  value 
of  p  obtained  from  the  temperature  coefficient  is 
6  x  10  '13,  whilst  the  theoretical  value  is  4  x  10~13. 

F.  J.  Wilkins. 

Reactions  in  solids.  J.  Hu. me  and  J.  Colvin 
(Phil.  Mag.,  1929,  [vii],  8,  589 — 596). — When  one  solid 
changes  into  another,  e.g.,  monoclinic  into  rhombic 
sulphur,  or  into  a  solid+gas  or  liquid,  as  in  the 
decomposition  of  calcium  carbonate  hexahydrate,  the 
reaction  consists  essentially  of  the  transformation  of 
a  metastable  crystal  lattice  into  one  of  greater 
stability.  The  formation  of  nuclei  of  the  new  lattice 
takes  place  at  the  surface  of  the  solid,  especially 
where  deformation  has  occurred,  and  decomposition 
spreads  from  these  nuclei.  According  to  Langmuir, 
reaction  in  a  solid  takes  placo  only  at  the  interface 
between  two  solid  phases.  Three  factors,  therefore, 
should  govern  the  course  of  reaction  :  (1)  rate  of 
nucleus  formation ;  (2)  linear  rate  of  propagation  of 
the  interface  between  the  two  solid  phases ;  (3)  size 
of  reactant  particles.  It  is  found  that  the  formation 
of  nuclei  is  preceded  by  a  more  or  less  prolonged 
period  of  induction,  the  duration  of  which  depends 
on  the  previous  history  of  the  reactant,  whilst  the 
subsequent  reaction,  after  the  formation  of  nuclei,  is 
independent  of  it.  An  example  of  this  is  the  be¬ 
haviour  of  manganese  oxalate  trihydrate  at  25°,  when 
kept  under  its  saturated  solution  in  a  dilatometer 
and  when  thoroughly  washed  with  ice-cold  water 
before  being  placed  in  the  dilatometer.  In  the  first 
case  the  transition  to  the  dihydrate  is  complete  in 
about  3  hr3.  In  the  second  there  is  a  period  of 
induction  of  3  days,  after  which  the  reaction  proceeds 
at  the  same  rate  as  before.  In  reactions  with  a  large 
rate  of  nucleus  formation  the  induction  period  is 
negligible.  The  fraction  decomposed  in  a  given  time 
t  should  be  represented  by  expressions  .which  differ 
in  form  according  to  the  relative  importance  of  the 
different  factors  considered.  If  the  rate  of  nucleus 
formation  is  very  great  compared  with  the  linear 
rate  of  propagation,  the  fraction  a  decomposed  in 
time  t  is  %{utja)  —  3(wf/a)2+ (ut/a)3,  where  u  is  the  linear 
rate  of  propagation  in  cm.  per  sec.  and  a  the  radius 
of  the  particle  in  cm.  If  the  rate  of  nucleus  formation 
is  such  that  the  particle  develops  only  a  small  number 
of  nuclei  before  decomposition  is  complete,  that  is, 
before  the  interface  travels  completely  across  the 
particle,  a=(«</a03/2-3(id/a)4/16  (Topley  and  Hume, 
A.,  1928,  1100).  If  the  linear  rate  of  propagation  is 
so  great  that  a  particle  may  be  regarded  as  completely 
decomposed  as  soon  as  it  develops  a  nucleus,  the 
rate  of  decomposition  is  k^Nt,  where  fc0  is  the  number 
of  nuclei  forming  per  sec.  and  N,  the  number  of 
undeeomposed  particles  present  at  the  time  t,  provided 
there  is  no  infection  of  undecomposed  particles  by 
those  already  decomposed.  This  represents  a  pseudo- 
unimolecular  reaction  and  should  be  best  fulfilled  by 
small  particles.  All  reactions  should  approach  to  this 
form  by  reducing  the  particle  size.  These  views  have 
been  tested  for  the  reaction  SmonoeUnio — >Srhombk.. 
Experiments  on  the  rate  of  transformation,  observed 
dibit ometrically,  were  carried  out  with  sulphur  in  a 


solid  block,  i.e.,  one  large  particle,  in  separate  small 
portions,  and  in  a  fine  powder.  The  curves  obtained 
by  plotting  fraction  transformed  against  time  were 
in  accordance  with  the  three  expressions  given  above, 
respectively.  The  observations  of  Centnerszwer  and 
Bruzs  (A.,  1926,  5S1)  on  the  dissociation  of  cadmium 
carbonate  arc  also  interpreted  on  the  basis  of  the 
theory  put  forward.  M.  S.  Burr. 

Action  of  nitric  acid  on  iron.  Z.  C.  Mutaft- 
sciiiev  (Z.  Elektrochem.,  1929,  35,  S61 — 862 ;  cf.  A., 
1929,  1016). — -The  action  of  nitric  acid  on  finely- 
powdered  iron  has  been  investigated.  With  acid  of  d 
1-39  or  1-42  a  slow  action  continues  for  many  hours, 
the  rate  not  being  affected  by  application  of  a  magnetic 
field,  whereas  with  acid  not  sufficiently  concentrated 
to  effect  passivation  the  rate  is  much  increased.  Pro¬ 
longed  exposure  of  the  metal  to  air  appears  to  reduce 
its  reactivity.  R.  Cuthill. 

Effect  of  oxidising  conditions  on  accelerated 
electrolytic  corrosion  tests.  H.  S.  Rawson  and 
W.  A.  Tucker.— See  B.,  1929,  1018. 

Corrosion  of  aluminium  alloys  in  superheated 
steam.  L.  Guillet  and  Ballay.—  See  B.,  1929,  983. 

Solution  potentials  of  aluminium  alloys  in 
relation  to  corrosion.  J.  D.  Edwards  and  G.  S. 
Taylor.— See  B.,  1929,  983. 

Effect  of  temperature  on  the  rate  of  reduction 
of  fur  fur  aldehyde  with  the  catalyst  from 
Pt0,,H20.  J.  S.  Pierce  and  C.  Parks  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3384— 3387).— The  rate  of  re¬ 
duction  of  furfuraldehyde  (0-1  mol.)  in  presence  of 
95%  alcohol  (75  c.c.),  1  c.c.  of  0-1  JR -ferrous  sulphate, 
and  the  platinum-black  from  0-122  g.  of  Pt02,H20  is 
higher  at  40°  than  at  0°,  20°,  or  60°  (catalyst  rendered 
inactive  more  rapidly  than  at  40°).  With  double 
the  amount  of  catalyst  the  initial  reduction  rate  is 
greater  at  60°  than  at  40°.  In  no  case  is  more  than 
1  mol.  of  hydrogen  added  until  the  catalyst  is  activated 
by  shaking  with  oxygen.  H.  Burton. 

Competitive  hydrogenations.  H.  Adkins,  F.  F. 
Divvoky,  and  A.  E.  Broderick  (J.  Amer.  Chem. 
Soc.,  1929,  51,  341S — 3423). — Equimolecular  mixtures 
of  d-a-pinene  and  various  unsaturated  substances  are 
treated  with  1  mol.  of  hydrogen  in  presence  of  different 
solvents  and  various  catalysts,  and  the  distribution 
of  hydrogen  is  calculated  from  the  change  in  rotatory 
power  of  the  mixture  (cf.  Vavon  and  Husson,  A., 
1923,  i,  464).  The  rate  of  reduction  (platinum  oxide 
catalyst)  is  almost  the  same  for  methyl  or  ethyl 
alcohol  and  acetic  acid,  but  is  lower  for  ethyl  acetate 
and  for  propyl  and  butyl  alcohols.  The  distribution 
of  the  hydrogen  is  modified  by  the  solvent.  The 
rate  of  reduction  is  reduced  considerably  by  addition 
of  small  amounts  of  zinc  and  nickel  acetates,  but  the 
hydrogen  distribution  is  unaffected.  The  time  of 
reduction  of  the  mixture  has  no  relation  to  the  time 
necessary  for  the  reduction  of  the  components.  With 
a’ platinum  oxide  catalyst  and  acetic  acid  as  solvent, 
the  percentage  addition  of  hydrogen  to  the  pinene 
(when  mixed  with  the  substance  quoted)  is  :  cinnamic 
acid,  35 ;  a-metliylcinnamic  acid,  93 ;  methyl  and 
ethyl  g-methylcinnamates,  87  and  91,  respectively; 
“  octene,”  24 ;  cyctohexene,  15,  and  allyl  alcohol,  8. 
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With  a  nickel-kieselguhr  catalyst  alone  at  450°,  the 
corresponding  figures  for  cinnamic  acid  and  “  octene  ” 
are  20  and  53,  respectively.  The  products  obtained 
during  the  reduction  of  furfurylideneacetone  vary 
considerably  with  the  solvent  used ;  [3-furylethyl 
methyl  ketone  is  best  prepared  in  presence  of  light 
petroleum.  H.  Burton. 

Thermodynamic  theory  of  catalysis.  R. 
Dubrisay  (J.  Chun,  phys.,  1929,  26,  497 — 499;  cf. 
A.,  1928,  1334). — A  reply  to  Berthoud  (A.,  1929, 
519).  C.  W.  Gibby. 

Significance  of  exchange  or  displacement 
reactions  in  catalytic  processes.  O.  Baudisch 
(Bcr.,  1929,  62,  [B],  2699—2705). — Oxygen  and  nitric 
oxide  exhibit  similarities  in  electronic  structure  and 
magnetic  properties,  and  it  therefore  appears  probable 
that  molecular  oxygen,  like  nitric  oxide,  is  primarily 
co-ordinatively  united  to  ferrous  iron  with  the  pro¬ 
duction  of  ferrous-oxygen  (iron  peroxo-)  compounds 
which  pass  secondarily  into  ferric  salts.  This  view  is 
supported  by  observations  of  the  different  behaviour 
of  solutions  of  sodium  pentacyanoaquoferroate  which 
have  undergone  short  auto-oxidation  and  of  the  ferric 
solution  derived  from  it  towards  5-aminouracil  or 
<Ji-cumidine  and  by  the  isolation  of  the  product, 
[(CN)6Fe(OH)*NH'C0H4*O,SO2'C0H1Me]Na3,  from  m- 
aminophenyl  p-toluenesulphonate.  The  absence  of 
complex  ferric  ions  in  auto-oxidised  ferrousaquo-solu- 
tions  is  shown  by  the  negative  behaviour  towards 
reduced  phenolphthalein,  which  in  0-01  %  solution  gives 
a  red  colour  with  the  ferricyanide  complex.  Attempts 
to  use  azides  in  the  study  of.  the  catalytic  transference 
of  oxygen  by  iron  salts  show  that  these  compounds 
have  a  weak  affinity  for  bi-  and  ter- valent  iron. 

H.  Wren. 

Induced  reactions  and  the  higher  oxides  of 
iron.  D.  R.  Hale  (J.  Physical  Chem.,  1929,  33, 
1633—1664;  cf.  Vannoy,  A.,  1929,  1396).— From  a 
study  of  the  reactions  which  take  place  between 
(i)  hydrogen  peroxide,  ferrous  sulphate,  and  potassium 
iodide,  and  (ii)  potassium  permanganate,  sodium 
arsenite,  and  ferrous  sulphate  in  the  presence  of 
sodium  hydrogen  carbonate,  it  is  concluded  that  the 
intermediate  compound  has  the  formula  Fe03,  whilst 
that  concerned  in  the  action  of  oxygen  on  ferrous 
iron  in  alkaline  solution  has  the  formula  Fe204.  In 
an  induced  reaction  in  which  ferrous  iron  is  the 
inductor,  the  acceptor  is  decomposed  because  the 
intermediate  higher  oxide  is  a  more  powerful  oxidising  . 
agent  than  the  actor,  and  the  difference  between  the 
action  of  hydrogen  peroxide  and  permanganate  and 
that  of  oxygen  is  ascribed  to  the  greater  electro¬ 
chemical  potentials  of  the  first  two.  These  induced 
reactions  belong  to  the  third  group  of  Bancroft’s 
classification  (A.,  1929,  1019).  L.  S.  Theobald. 

Oxidation  of  ammonium  sulphite  to  ammon¬ 
ium  sulphate  with  air  in  the  presence  of  mineral 
salts.  I).  Vorlander  and  A.  Lainau  (J.  pr.  Chem., 
1929,  [ii],  123,  351 — 376). — A  systematic  investigation 
of  the  effect  of  conditions  and  added  salts  on  the 
velocity  of  atmospheric  oxidation  of  dilute  solutions 
of  ammonium  sulphite  (ammonia  into  sulphurous 
acid),  using  a  carefully  standardised  technique,  is 
described.  Under  constant  conditions  of  alkalinity, 


namely,  a  0T  Absolution  of  stoicheiometrically  neutral 
ammonium  sulphite,  almost  no  catalytic  effect  is 
observed  on  addition  of  sodium,  potassium,  ammon¬ 
ium,  silver,  beryllium,  magnesium,  zinc,  cadmium, 
titanium,  thallium,  and  uranyl  sulphates,  ammonium 
selenite,  selenatc,  tellurate,  and  molybdate,  potassium 
chromate,  sodium  tungstate,  thiosulphate,  and  chloro- 
aurate,  chloroplatinic  and  boric  acids,  arsenious  oxide, 
and  disodium  hydrogen  arsenate.  The  oxidation 
velocity  is  increased  by  addition  of  cobalt,  ferrous, 
nickel,  copper,  cerium,  and  manganese  sulphates,  and 
ammonium  vanadate  (the  magnitude  of  the  effect 
decreasing  in  the  order  given)  (cf.  Milbauer  and 
Pazourek,  A.,  1921,  ii,  635),  whilst  the  velocity 
is  decreased  by  excess  of  hydrogen  ions,  large 
excesses  of  hydroxyl  ions,  large  concentrations  of 
mineral  salts,  and  alkali  sulphides.  The  optimal  con¬ 
ditions  for  catalysis  by  cobalt  sulphate  (6-6  X  10~5 
mol.  per  litre;  the  effect  increasing  with  increasing 
concentration)  in  a  0- 1  A7-ammonium  sulphite  solution 
are  investigated.  The  velocity  of  oxidation,  which 
is  very  small  with  strongly  acid  values  of  pJt,  begins 
to  increase  rapidly  at  about  pa  6,  has  a  sharp 
maximum  at  p„  8-4 — 8-6,  and  then  decreases  rapidly 
until  at  p,i  11  it  is  approximately  the  same  as  that  in 
free  sulphurous  acid.  The  point  of  maximum  velocity 
coincides  with  the  maximum  intensity  of  the  brown 
colour  of  the  sulphite-cobalt-ammonia  complex  salt, 
and  on  addition  of  equivalent  amounts  of  complex 
cobalt  salts  in  place  of  cobalt  sulphate  only  those 
which  decompose  and  give  brown  solutions  (oxypent- 
amminocobalt  sulphate)  act  as  catalysts,  whilst  those 
which  retain  their  colour  (roseocobaltic  sulphate)  have 
no  catalytic  effect.  Catalysis  is  thus  due,  not  to 
cobalt  ions,  but  to  the  sulphite-cobalt-ammonia 
complex  salt.  Under  otherwise  constant  conditions 
(CoSOj  6-6 xlO-5  mol.  per  litre;  pn  8 — 9),  increasing 
the  sulphite  concentration  from  0-0005  to  2-OA7  causes 
an  initial  rapid  increase  in  the  oxidation  velocity 
(approximately  proportional  to  the  concentration)  up 
to  OTA7,  followed  by  a  slower  increase  to  a  flattened 
maximum  at  0-5A7,  and  finally  a  gradual  decrease. 
The  initial  rapid  increase  is  due  to  the  predominant 
mass  action  effect,  but  in  more  concentrated  solutions 
this  is  outweighed  by  the  decreasing  concentration 
of  oxygen  in  the  solution  consequent  on  its  diminished 
solubility  in  concentrated  salt  solutions.  That  the 
velocity  of  oxidation  depends,  not  only  on  the 
velocity  of  dissolution  of  oxygen  in  the  solution,  but 
also  on  its  concentration  follows  from  the  following 
observations.  The  curves  plotted  between  the  volume 
of  oxygen  absorbed  from  100  c.c.  of  air  by  0-5,  0-2, 
and  0-lAT-ammonium  sulphite  (without  catalyst)  and 
time  are  not  straight  lines,  but  are  asymptotic. 
Similarly,  the  volume  of  oxygen  absorbed  by  a  0-1A7- 
ammonium  sulphite  solution  (CoS04  6-6x10^  mol. 
per  litre)  in  definite  intervals  of  time  from  oxygen- 
nitrogen  mixtures  in  varying  proportions  is  directly 
proportional  to  the  partial  pressure  of  the  oxygen 
(except  for  very  high  oxygen  partial  pressures  when 
the  sulphite  concentration  becomes  considerably 
altered).  In  three  parallel  experiments,  (1)  without 
catalyst,  (2)  with  cobalt  sulphate,  (3)  with  the  same 
concentration  of  ferrous  sulphate,  the  ratio  of  the 
amount  of  oxygen  absorbed  in  unit  time  at  0-21  and 
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0-97  atm.  partial  pressure  is  constant.  Moreover,  the 
velocity  of  oxygen  absorption  (0-97  atm.)  is  increased 
45%  by  increasing  the  concentration  of  cobalt  sulphate 
from  6-6  X  1(H  to  6-6  x  HH  mol.  per  litre,  although 
the  dissolution  velocity  of  the  oxygen  must  remain 
constant.  The  temperature  coefficient  of  the  reaction 
between  16°  and  27°  is  abnormally  low  (1-2)  owing  to 
the  diminished  solubility  of  oxygen  at  higher  tem¬ 
peratures.  Simultaneous  addition  of  non-catalytic 
metallic  salts  in  small  concentration  has  little  effect 
on  the  activity  of  cobalt  sulphate  as  a  catalyst. 
Addition  of  ferrous  sulphate  causes  a  slight  increase 
in  the  activity  of  cobalt  sulphate,  but  addition  of 
increasing  concentrations  of  copper  sulphate  causes  a 
marked  (increasing)  diminution  in  its  activity,  an 
effect  also  observed  with  potassium  chromate  and 
not  altered  by  increasing  the  concentration  of 
ammonia  in  the  solution.  The  decrease  in  the  oxid¬ 
ation  velocity  caused  by  large  concentrations  of 
neutral  salts  is  due  to  the  diminished  solubility  of 
oxygen  in  such  solutions.  The  oxidation  velocity  is 
unaltered  by  replacement  of  the  ammonia  by  ammon¬ 
ium  carbonate  or  hydrogen  carbonate,  or  by  addition 
of  small  amounts  of  glycerol.  A  critical  summary  of 
the  earlier  literature  is  given  and  the  theory  of  the 
oxidation  is  discussed.  It  is  concluded  that  it  is  not 
the  sulphite  ion,  but  freo  sulphurous  acid  or  sulphur 
dioxide  formed  by  hydrolysis,  which  is  oxidised. 

J.  W.  Baker. 

Acid  and  salt  effects  in  catalysed  reactions. 
XXII.  Influence  of  inert  salts  on  secondary 
dissociation  of  dibasic  acids.  H.  M.  Dawson  and 
J.  E.  Smith  (J.C.S.,  1929,  2530— 2539).— The  velocity 
coefficients  of  the  reaction  between  acetone  and  iodine 
have  been  determined  at  25°  in  0  04AT-potassium 
hydrogen  oxalate  solution  containing  varying  amounts 
of  potassium  ohloride.  The  concentrations  of  the  ions 
H',  HC204',  C204"  have  been  calculated.  The  vari¬ 
ation  of  the  second  stage  dissociation  constant  of 
oxalic  acid  is  given  by  the  equation  log  .K*=log  isT0-|- 
as/x—bx,  where  x  is  the  concentration  of  potassium 
chloride  and  a  and  6  are  constants.  This  is  of  the 
same  form  as  the  equation  previously  found  for  the 
first  stage  dissociation  (A.,  1929,  8S9).  The  value  of 
a  is  twice  that  of  the  first  stage  dissociation,  but  is 
only  40%  of  the  theoretical,  according  to  the  Dcbye- 
Hiickel  theory.  J.  A.  V.  Butler. 

Active  solutions  of  dextrose.  R.  Wubmser  and 
J.  Gbloso  (J.  Chim.  phys.,  1929,  26,  447—474).— 
An  alkaline  solution  of  dextrose,  after  being  kept  for 
some  time  in  the  dark,  decolorises  methylene-blue 
rapidly  in  the  cold.  The  decolorising  power  increases 
with  the  time  of  keeping,  up  to  a  maximum  value 
which  depends  on  the  pa  of  the  solution.  The  same 
maximum  is  reached  more  rapidly  the  higher  is  the 
temperature  and  the  more  alkaline  the  solution.  The 
form  of  the  curve  representing  the  rate  of  decoloris- 
ation  varies  with  the  alkalinity.  The  same  substances 
are  produced  in  the  solution  at  pa  12  as  at  pa  8,  but 
the  action  on  methylene- blue  diminishes  sharplv  at 
pH  S.  The  effect  of  changes  of  pa  is  reversible.  The 
solution  behaves  as  though  it  contains  a  substance 
O',  capable  of  reducing  6  mols.  of  methylene-blue  per 
1000  mols.  of  dextrose  initially  present,  and  another, 


G,  which  reduces  the  remainder  more  slowly,  up  to 
300  mols.  per  1000.  The  reaction  postulated  is 
dextrose — ^  £?+(?'  —  A+H2.  Electrometric  titra¬ 
tion,  with  potassium  ferrocyanide,  of  dextrose  which 
has  reached  its  maximum  reducing  power  shows  that 
there  is  a  reversible  oxidation-reduction  equilibrium. 
G'  produced  from  kevulosc  has  the  same  properties 
as  that  formed  from  dextrose ;  it  can  be  dehydrogen¬ 
ated  reversibly  by  oxygen.  C.  W.  Gibby. 

Basic  catalysis  in  the  decomposition  of 
diacetone  alcohol.  C.  C.  French  (J.  Amer.  Chem. 
Soc.,  1929,  51,  3215—3225). — Tho  velocity  of  decom¬ 
position  of  diacetonc  alcohol  at  25°  in  solutions  of 
sodium  or  potassium  hydroxide  is  proportional  to  tho 
alkali  concentration  between  (H  and  0-Olilf,  and  not 
to  the  alkali  activity.  Tho  velocity  in  O'OoAf-alkali 
solution  is  progressively  diminished  by  the  addition 
of  sodium  or  potassium  halides.  The  velocity  coeffi¬ 
cient  varies  linearly  with  tho  total  equivalent  salt 
concentration  up  to  a  total  concentration  of  0-25il/. 
The  linear  equations  obtained  depend  only  on  the 
anion  of  the  salt  present  when  the  cations  of  the  base 
and  salt  present  are  the  same.  Compared  with 
hydroxyl  ion,  the  phenoxyl  ion  has  a  very  small 
effect  on  the  decomposition  rate ;  if  tho  reaction  with 
phenoxyl  ion  involves  a  spontaneous  water  reaction 
the  half-time  of  the  latter  exceeds  S00  days.  The 
classical  dissociation  constant  of  phenol  in  d-2iJ/-salt 
solutions  is  1-93  X 10-10  at  25°.  S.  K.  Tweedy. 

Oxidation-reduction  systems  of  biological 
importance.  VI.  Catalytic  effect  of  iron  on 
oxidation  of  cysteine.  L.  Michaelis  (J.  Biol. 
Chem.,  1929,  84,  777 — 7S7). — Theoretical  consider¬ 
ation  of  results  previously  obtained  confirms  the  con¬ 
clusion  (A.,  1929,  1011)  that  the  reaction  of  iron  salts 
with  cysteine  is  analogous  to  that  of  cobalt  salts,  but 
that  the  ferro-cysteine-cystine  complex  has  only  a 
transient  existence,  combining  with  2  mols.  of  cysteine 
to  give  ferro-tricysteine  and  cystine,  whilst  the  corre¬ 
sponding  cobalto-cysteine-cystine  complex  is  stable. 

C.  R.  Harington. 

Autoxidation  of  abietic  acid.  Action  of 
catalysts.  G.  Dupont  and  J.  Levy  (Compt.  rend., 
1929, 189,  920 — 922). — An  extension  of  previous  work 
(this  vol.,  86).  The  catalytic  influence  on  the  aut¬ 
oxidation  of  a  number  of  phenols,  metals,  and  solvents 
has  been  studied  by  the  determination  of  the  values 
of  the  constant  b=100fp(p0— p) .  dpjdt. 

A.  A.  Goldberg. 

Possible  relationship  between  heat  of  activ¬ 
ation  and  activity  in  contact  catalysis.  E. 
Cremer  and  G.  M.  Schwab  (Z.  physikal.  Chem.,  1929, 
144,  243).— An  attempt  is  made  to  give  a  theoretical 
interpretation  of  the  equation  connecting  heat  of 
activation  and  activity  previously  found  experiment¬ 
ally  (see  this  vol.,  44).  F.  L.  Usher. 

Combination  of  hydrogen  and  oxygen  on  the 
surface  of  nickel.  R.  P.  Donnelly  (J.C.S.,  1929, 
2438 — 2444). — The  rate  of  combination  is  proportional 
to  the  partial  pressure  of  hydrogen  and  independent 
of  that  of  oxygen  down  to  50  mm.  The  logarithm  of 
the  rate  of  reaction  is  proportional  to  the  reciprocal 
of  the  absolute  temperature.  The  hypothesis  that 
the  combination  takes  place  by  molecules  of  hydrogen 
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striking  adsorbed  molecules  of  oxygen  is  thus  con¬ 
firmed.  No  evidence  has  been  obtained  that  the 
heterogeneous  reaction  on  the  surface  of  the  nickel 
initiates  a  homogeneous  reaction,  spreading  into  the 
gas  by  a  chain  process,  as  is  the  case  with  platinum 
(A.,  1929,  1150).  J.  A.  V.  Butler. 

Promoter  action  in  the  catalytic  oxidation  of 
methane  by'steam.  B.  Kubota  and  T.  Yamanaka 
(Bull.  Chem.  Soc.  Japan,  1929,  4,  211— 220).— The 
catalytic  oxidation  of  methane  to  hydrogen  and 
carbon  monoxide  or  dioxide  in  the  presence  of  nickel 
can  be  promoted  by  various  metallic  oxides,  alumina 
giving  the  best  yield  in  the  latter  case  and  magnesia 
in  the  former.  A  possible  mechanism  is  discussed. 

C.  W.  Gibby. 

Formation  of  liquid  hydrocarbons  from  acetyl¬ 
ene.  II.  Catalytic  hydrogenation  and  con¬ 
densation  of  acetylene.  F.  Fischer,  K.  Peters, 
and  H.  Koch. — See  B.,  1929,  966. 

Catalytic  formation  of  hydrogen  cyanide  from 
ammonia  and  carbon  monoxide.  P.  V.  Zimakov 
(J.  Buss.  Phys.  Chem.  Soc.,  1929,  61,  997—1009).— 
The  activity  of  catalysts  used  in  the  above  reaction 
declines  soon  after  the  commencement  of  reaction, 
and  the  degree  of  inactivation  is  proportional  to  the 
initial  activity;  thus  uranium  dioxide,  which  has 
initially  more  than  twice  the  catalytic  power  of 
zireonia,  loses  77-3%  of  its  activity  20  min.  after  the 
beginning  of  the  reaction,  whilst  zireonia  loses  only 
14-7%  during  the  same  period  of  time.  Previous 
special  purification  of  the  reaction  gases  in  no  way 
affected  the  above  phenomenon,  which  is  not,  there¬ 
fore,  due  to  anti-catalytic  impurities  introduced.  The 
catalyst  can  be  reactivated  by  heating  in  a  current 
of  air.  Percentage  inactivation  is  much  smaller  where 
thin  layers  of  catalyst  are  used  instead  of  thick  ones, 
showing  that  the  anti-catalyst  in  question  is  a  reaction 
product.  The  reaction  of  formation  of  hydrogen 
cyanide  is  one  of  zero  degree,  expressed  by  the 
equation  d[CN]/d<=&//(<).  The  following  side  reac¬ 
tions  take  place  :  2NH3=N24-3H2,  2C0=C+C02, 
C0+H20  =H2+C02.  The  first  of  these  side  reactions 
is  due,  not  to  the  catalyst  used,  but  to  porous  carriers 
used  for  these  catalysts,  viz.,  pumice,  sand,  and 
asbestos.  The  second  reaction  is  catalysed  by  uranium 
dioxide  and  by  ceria,  but  not  by  thoria,  zireonia,  or 
vanadium  oxide.  The  uranium  dioxide  becomes 
coated  with  a  layer  of  soot,  as  a  result  of  which  it 
loses  its  catalytic  power  on  the  reaction  of  hydrogen 
cyanide  formation ;  activation  cannot  in  this  case  be 
effected  by  heating  in  a  current  of  air.  The  amount 
of  carbon  dioxide  produced  by  the  third  side  reaction 
is  proportional  to  the  water  content  of  the  initial 
reaction  mixture,  and  to  the  velocity  of  the  main 
reaction,  in  which  water  is  produced ;  carbon  dioxide 
inactivates  by  preferential  adsorption  on  the  active 
centres  of  the  catalyst,  and  can  be  eluted  by  heating 
in  a  current  of  air.  The  velocity  equation  d[GN]jdt= 
Kj[G02]'-‘-  is  deduced  for  systems  in  equilibrium  with 
respect  to  adsorption  of  carbon  dioxide ;  before  equi¬ 
librium  is  attained,  the  velocity  curves  will  be  similar 
to  inverted  adsorption  curves,  i.e.,  the  activity  of  the 
catalyst  will  diminish  proportionately  to  the  rate  of 
adsorption  of  carbon  dioxide  on  the  active  centres. 


The  velocity  of  reaction  after  equilibrium  is  attained 
is  proportional  to  the  free  active  surface  of  the 
catalyst,  and  not  to  the  concentration  of  substrates. 

B.  Truszkowki. 

Catalytic  oxidation  of  hydrogen  cyanide.  B. 
Neumann  and  G.  Manke  (Z.  Elektroehem.,  1929,  35, 
751 — 765). — Mixtures  of  air  and  hydrogen  cyanide 
containing  approximately  6%  of  the  latter  were  passed 
at  different  speeds  over  platinum  gauze  at  temper¬ 
atures  between  450°  and  900°.  At  the  lower  temper¬ 
atures  much  hydrogen  cyanide  remained  undecom¬ 
posed,  whilst  at  the  highest  temperatures  decomposi¬ 
tion  was  complete,  but  the  resulting  products  were 
chiefly  nitrogen  together  with  some  nitrogen  tetroxide 
and  very  little  nitrous  anhydride.  At  700°  the 
amount  of  nitrogen  produced  was  at  a  minimum, 
that  of  nitrous  anhydride  at  a  maximum,  and  the 
percentage  of  nitrogen  tetroxide  remained  almost 
unchanged.  In  another  set  of  experiments,  the 
velocity  of  the  reacting  gases  was  maintained  con¬ 
stant  and  the  ratios  of  the  reactants  in  the  mixtures 
and  the  temperatures  were  varied.  Complete  decom¬ 
position  of  the  hydrogen  cyanide  occurred  above  500°, 
but  the  proportion  of  nitrogen  increased  with  rise 
in  temperature  and  also  with  increasing  hydrogen 
cyanide  content  of  the  reacting  mixture.  The  most 
satisfactory  oxidations  were  obtained  from  6%  hydro¬ 
gen  cyanide  mixtures  at  700°,  the  nitrogen  produced 
then  being  lowest.  The  effect  of  using  several 
catalysts  (one,  two,  or  four  platinum  gauzes  being 
employed),  higher  velocities,  and  pure  oxygen*  instead 
of  air,  was  investigated.  By  using  several  contact 
agents  it  was  possible  to  pass  the  reaotants  at  greatly 
increased  rates.  Higher  temperatures  were  necessary 
to  effect  complete  decomposition,  but  the  nitrogen 
produced  increased  in  amount.  Other  catalysts  were 
studied,  viz.,  ferric  oxide  alone  or  containing  5%  of 
bismuth  sesquioxide  or  10%  of  potassium  oxide,  and 
a  mixture  of  cupric  and  niclcelous  oxides.  In  all 
cases  the  catalysts  were  effective  in  promoting  the 
decomposition  of  hydrogen  cyanide,  but  there  was  a  ■ 
pronounced  tendency  for  large  amounts  of  nitrogen 
to  be  produced.  The  effect  of  adding  bismuth  oxide 
to  the  ferric  oxide  was  to  reduce  the  amount  of 
resulting  nitrogen,  especially  at  the  lower  temper¬ 
atures,  whilst  the  potassium  oxide  caused  the  nitrogen 
content  to  be  increased  and  more  so  at  the  lower 
temperatures.  H.  T.  S.  Britton. 

Equilibria  in  reduction,  oxidation,  and  carbon¬ 
isation  processes  in  iron.  IX.  R.  Schenck,  H. 
Franz,  and  H.  Willeke  (Z.  anorg.  Chem.,  1929, 
184,  1— 3S;  cf.  A.,  1927,  1030).— The  influence  of  a 
number  of  metal  oxides  on  the  carbon  dioxide/carbon 
monoxide  ratio  in  the  gases  in  equilibrium  with  the 
oxide  (“  wiistite  ”)  and  metal  {“  oxoaustenite  ”) 
phases  in  the  reduction  of  ferric  oxide  by  carbon 
monoxide  has  been  studied  at  temperatures  between 
700°  and  1050°  by  the  method  previously,  described. 
This  ratio  is  lowered  by  the  addition  of  an  oxide 
which  can  form  mixed  crystals  with  ferric  or  ferrous 
oxide,  e.g.,  by  aluminium  oxide  (isomorphous  with 
ferric  oxide)  and  by  magnesium  or  manganous  oxide 
(isomorphous  with  ferrous  oxide),  and  the  difficulty 
of  reducing  the  mixed  crystals  increases  with  the 
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proportion  of  foreign  oxide.  The  ratio  is  similarly 
modified  if  compounds  are  formed  between  the  added 
oxide  and  either  of  the  iron  oxides,  as  happens  with 
aluminium,  magnesium,  manganous,  and  zinc  oxides, 
the  first-named  forming  a  spinel  with  ferrous  oxide 
and  the  others  with  ferric  oxide.  The  behaviour  of 
the  system  containing  zinc  is  further  complicated  by 
the  presence  of  zinc  vapour  in  the  gas  phase.  Calcium 
oxide  gives  rise  to  several  compounds,  among  which 
Ca0,Fe203,  2Ca0,Fe203,  and  Ca0,Fe304  have  been 
recognised,  and  to  a  ternary  solution  phase  which  is 
especially  difficult  to  reduce.  Oxides  which  form 
neither  compounds  nor  mixed  crystals,  e.g.,  beryllium 
oxide,  exercise  no  influence  on  the  course  of  the 
reduction.  F.  L.  Usher. 

Activation  of  metals  by  addition  of  extraneous 
materials.  R.  Sohenck  and  H.  Wesselkock  (Z. 
anorg.  Chem.,  1929,  184,  39 — 57). — The  displacement 
of  the  carbon  monoxide-carbon  dioxide  equilibrium 
observed  when  certain  non-reducible  metal  oxides  are 
added  to  ferric  oxide  during  its  reduction  leads  to 
the  conclusion  that  the  finely-dispersed  metal  is  under 
these  conditions  activated  with  respect  to  oxygen. 
The  reactivity  of  cobalt  and  of  nickel  toward  carbon 
dioxide  has  been  investigated  in  order  to  determine 
the  properties  of  the  added  oxide  which  produce  this 
effect.  Pure  cobalt  forms  5%  and  nickel  less  than 
1  %  of  carbon  monoxide  at  900°,  whilst  neither  forms 
a  detectable  quantity  at  600°.  Addition  of  10  mols. 
of  magnesium  oxide  or  manganous  oxide  gives  rise  to 
marked  reactivity  at  600°,  up  to  40%  of  carbon  mon¬ 
oxide  being  formed  in  the  case  of  the  latter  substance. 
Calcium  oxide  has  no  appreciable  influence  on  cobalt, 
but  slightly  activates  nickel.  Although  all  three 
oxides  possess  the  same  crystal  structure  as  those  of 
cobalt  and  nickel  and  can  form  mixed  crystals,  the 
magnitude  of  the  effect  is  not  in  the  order  of  the 
similarity  of  the  lattice  constants  as  determined  at 
the  ordinary  temperature.  The  irregularity  of  the 
’•course  of  the  reaction  with  carbon  dioxide  is  con¬ 
sidered  to  be  due  to  the  physical  inhomogeneity  of 
the  dispersion  of  metal  in  the  selected  oxide.  Cobalt 
always  behaves  as  the  less  noble  metal.  Addition  of 
aluminium  oxide,  which  can  form  a  spinel  with  the 
oxides  of  cobalt  or  nickel,  produces  a  similar  activation 
of  the  metal,  whilst  beryllium  oxide,  which  forms 
neither  a  solid  solution  nor  a  compound,  is  without 
influence.  The  reactivity  of  iron  towards  methane  is 
not  affected  by  any  of  the  oxides  mentioned  above, 
and  the  action  is  therefore  regarded  as  specific  with 
respect  to  oxygen.  The  general  conclusion  reached 
from  these  experiments  is  that  a  metal  is  activated 
with  respect  to  an  element  if  the  former  is  suitably 
distributed  in  a  compound  capable  of  forming  either 
mixed  crystals  or  a  molecular  compound  with  a  com¬ 
pound  of  the  metal  with  the  element  in  question. 
This  view  provides  a  simple  explanation  of  the  absorp¬ 
tion  of  nitrogen  by  iron  in  the  presence  of  lithium 
nitride  (cf.  Frankenburger,  A.,  1928,  1341),  and  of 
the  production  of  sulphide  phosphors. 

F.  L.  Usher. 

Catalytic  behaviour  of  rare-earth  oxides.  E. 

Cremer  (Z.  physikal.  Chem.,  1929,  144,  231 — 242). _ 

A  connexion  between  the  atomic  structure  of  an 


element  and  the  catalytic  properties  of  its  compounds 
has  been  sought  by  studying  the  decomposition  of 
ethyl  alcohol  when  catalysed  by  oxides  of  the  rare 
earths  and  of  other  elements  of  group  3.  I'he  heats 
of  activation  increase  in  the  order  shown  in  the  series 
aluminium,  indium,  scandium,  yttrium,  lanthanum, 
whilst  those  of  cerium,  praseodymium,  neodymium, 
samarium,  gadolinium,  and  dysprosium  -do  not  differ 
appreciably  from  one  another  or  from  that  of  a 
mixture  of  yttrium  earths.  An  experimental  relation¬ 
ship,  c—Ae?'a,  between  the  heat  of  activation  ( q )  and 
the  activity  of  the  catalyst  (c)  has  been  established. 

F.  L.  Usher. 

Decomposition  of  acetone  in  contact  with 
platinum.  H.  A.  Taylor  (J.  Physical  Chem.,  1929, 

33,  1793 — 1801). — The  decomposition  of  acetone 
vapour  by  a  hot  platinum  filament  in  a  vessel  at  50° 
has  been  investigated  at  various  pressures  and  at 
filament  temperatures  of  844°,  S90°,  and  916°.  The 
results  are  identical  in  form  with  those  of  the  homo¬ 
geneous  reaction  (cf.  Hinshelwood  and  Hutchison, 

A.,  1926,  691).  The  primary  decomposition  is  uni- 
molecular,  having  the  value  68,400  g.-cal.  for  the 
heat  of  activation  compared  with  6S,500  g.-cal.  for 
the  liomogeneous  reaction,  indicating  that  the  hot 
filament  has  no  catalytic  effect.  The  primary  decom¬ 
position  appears  to  take  place  in  the  gaseous  phase 
in  a  zone  around  the  filament.  L.  S.  Theobald. 

Electrolytic  preparation  of  hydroxylamine.  i 
II.  Combination  of  [anodic]  oxidation  with 
[cathodic]  reduction.  J.  Stscherbakov  and  D.  f 
Libina  (Z.  Elektrochem.,  1929,  35,  826 — 830;  cf.  A., 

1929,  274). — The  cathodic  reduction  of  nitric  acid  to 
hydroxylamine  may  be  combined  with  the  anodic 
oxidation  of  sulphate  to  persulphate  by  electrolysing 
ammonium  sulphate  solution  in  a  cell  with  a  mercury 
cathode  consisting  of  a  layer  of  mercury  supported 
on  the  porous  bottom  of  a  vessel  containing  a  solution 
of  sulphuric  and  nitric  acids.  In  order  to  prevent 
the  evolution  of  hydrogen  or  oxides  of  nitrogen  at 
the  cathode  and  so  to  obtain  the  best  yield  of  hydroxyl¬ 
amine,  the  voltage,  temperature,  and  concentration 
of  nitric  acid  must  be  maintained  within  certain  fairly 
narrow  limits.  Accumulation  of  salt  in  the  acid 
solution  hinders  the  reduction.  R.  Cuthill. 

Formation  of  hydrazine  in  the  electrical 
degradation  of  ammonia.  A.  Koenig  and  O.  H. 
Wagner  (Z.  physikal.  Chem.,  1929,  144,  213 — 230; 
cf.  A.,  1928,  S54). — The  formation  of  hydrazine  by 
the  decomposition  of  ammonia,  usually  very  slight,, 
may  be  greatly  increased  by  a  suitable  choice  of 
experimental  conditions.  The  yield  of  hydrazine  in 
a  discharge  tube,  calculated  for  the  same  quantity  of 
decomposed  ammonia,  increases  with  the  velocity  of 
the  gas  stream.  The  chemical  efficiency  of  the  dis¬ 
charge  in  ammonia  runs  counter  to  the  optical  effect, 
i.e.,  the  stronger  the  discharge  glow  the  smaller  is  the 
amount  of  reaction  product  for  the  same  electrical 
expenditure.  In  favourable  examples  S0%  of  the 
ammonia  decomposed  in  a  Siemens  tube  discharge 
may  be  detected  as  hydrazine.  The  carbon  arc, 
although  yielding  approximately  the  same  amount  of 
decomposed  ammonia  per  energy  unit,  produces  much 
less  hydrazine.  Spectroscopic  investigations  show 
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that  the  yield  of  hydrazine  is  especially  good  when 
the  Schuster  yellowish -green  bands  are  prominent  in 
the  spectrum  of  the  discharge  light,  and  is  at  a 
minimum  when,  by  reason  of  a  high  arc  temperature, 
these  are  overlapped  by  a  multi-line  spectrum.  The 
spectrum  of  streaming  hydrazine  vapour  does  not 
show  the  Schuster  bands  even  in  the  presence  of  the 
decomposition  products  NH2  and  NH,  and  they  are 
therefore  ascribed  to  the  ammonia  molecule. 

F.  L.  Usher. 

Oxidation  of  alkali  plumbite  to  plumb  ate  by 
sinusoidal  alternating  current.  III.  F.  Jirsa 
(Z.  Elektrochem.,  1929,  35,  830 — 833). — The  form¬ 
ation  of  plumbate  by  electrolysis  of  alkali  plumbite 
solutions  with  alternating  current  (A.,  1927,  738)  is 
probably  a  result  of  cathodic  passivation,  inhibiting 
the  reducing  action  of  normal  cathodic  polarisation, 
and  of  the  formation  of  complex  ions,Pb""+50H' 
2HaO  +  HPbCy,  Pb""  +  60H'^3H20  +  Pb03", 
Pb”"+ 80H'^=Pb0,,""-|-4H20,  the  reduction  of 
the  Pb""  ion  consequently  being  retarded.  If  the 
cathodic  passivation  is  incomplete,  as  with  palladium, 
the  current  yield  will  increase  with  increase  in  the 
current  density,  since  this  increases  the  passivation, 
and  will  also  depend  on  the  alkali  concentration,  since 
the  alkali  plays  a  part  in  the  complex  ion  formation. 
Nickel,  on  the  other  hand,  is  rendered  completely 
passive,  and  the  alkali  concentration  influences  the 
yield  mainly  in  so  far  as  it  affects  the  concentration 
of  Pb"  ions.  It.  Cuthill. 

Electrolysis  of  metallic  oxides  dissolved  in 
fused  boric  acid  and  in  fused  borates  (tungsten, 
molybdenum,  zinc).  L.  Andrieux  (Diss.,  Paris, 
1929).- — In  the  electrolysis  of  alkali  borates  the  alkali 
metal  is  the  primary,  and  amorphous  boron  the 
secondary,  product.  Alkaline-earth  borates  afford 
borides  and  amorphous  boron,  cerium  and  manganese 
borates  yield  borides,  whilst  magnesium  borate  gives 
very  pure  boron.  The  electrolysis  of  magnesium 
borate  is  effected  in  a  graphite  crucible,  the  charge 
consisting  of  boric  anhydride,  magnesium  oxide,  and 
magnesium  fluoride ;  the  electrolyte  is  fluid  at  1000°, 
but  crystalline  pyroborate  accumulates  at  the  cathode. 
The  following  borides  were  thus  prepared  :  CaB„, 
SrBfi,  BaB6,  ThBs,  Zr3B4,  Cr3B2,  MnB.  The  following 
borides  were  also  obtained  :  CeBfi,  LaBc,  NdBc,  GdBe, 
YB6,  ErBG,  YbBB,  TiB2,  VB2,  UB.,.  Zinc,  tungsten, 
and  molybdenum  were  obtained  electrolytically  from 
borates.  Chemical  Abstracts. 

Electrochemical  production  of  hydrogen  per¬ 
oxide.  L.  Lowenstein.— See  B.,  1929,  1013. 

Electrodeposition  of  silver  from  argento- 
cyanide  solutions.  S.  Glasstone  and  E.  B. 
Sanigar.— See  B.,  1929,  1018. 

Electrolytic  oxidation  of  ether  in  presence  of 
perchloric  acid.  M.  C.  Marie  and  G.  Lejeune 
(Anal.  Fis.  Quirn.,  1929,  27,  447 — 449). — By  electro¬ 
lytic  oxidation  of  ether  in  presence  of  perchloric  acid 
with  platinum  electrodes  and  a  current  of  3  amp.  a 
30%  yield  of  acetaldehyde  is  obtained;  traces  only 
of  alcohol  and  acetic  acid  are  produced,  and  part  of 
the  aldehyde  polymerises  with  the  formation  of  resins. 

H.  F.  Gillbe. 


Electrolytic  reduction  of  an  aromatic  arsinic 
acid.  K.  Nakada  (Coll.  Lect.  Inst.  Chem.  Res., 
Japan,  1929,  1,  94 — 9S). — 3-Nitro-4-hydroxyphenyl- 
arsinic  acid  is  best  reduced  to  the  amino-aeid  by 
electrolysis  in  2Ar-hydrocliloric  acid  by  2-6  amp.  in 
1-3  hrs.  at  25°;  variations  in  current  density  affect 
the  yield  but  not  the  product.  Some  decomposition 
occurs  above  60°.  When  the  acid  concentration  is 
above  5N  salvarsan  is  formed,  and  arsanilic  acid 
forms  arsenoaniline.  At  high  acid  concentration 
phenolarsinic  acid  is  converted  into  arsenoplienol. 
Arsinic  acids  are  reduced  by  cathodes  of  mercury, 
lead,  and  lead  amalgam,  whilst  platinum,  nickel,  and 
copper  catlmdcs  reduce  only  the  nitro -group. 

Chemical  Abstracts. 

Electrochemical  oxidation  of  toluene.  R.  W. 
Mitchell. — See  B.,  1929,  972. 

Disappearance  of  hydrogen  in  discharge  tubes. 
R.  Delaplace  (Compt.  rend.,  1929, 189,  849 — 850). — 
The  disappearance  of  hydrogen  in  discharge  tubes  is 
attributed  to  the  effect  of  atomic  hydrogen,  which 
can  be  formed  only  if  water  vapour  is  present.  The 
recombination  of  atomic  hydrogen  takes  place  on  the 
surface  of  the  glass,  which  becomes  heated  and  gives 
up  carbon  monoxide  and  carbon  dioxide.  These 
gases  react  with  hydrogen.  If  water  vapour  is 
excluded  from  the  tube  no  disappearance  of  hydrogen 
is  observed.  C.  J.  Smithells. 

Formation  and  spectrum  of  mercury  hydride. 
M.  Dziedicki  (Spraw.  Prace  Polsk.  Towarz.  Fizycz., 
1928,  3,  207—239;  Chem.  Zentr.,  1929,  i,  3068).— 
Chemical  reaction  takes  place  in  the  mercury-hydrogen 
arc,  since  the  pressure  falls  rapidly  and  a  band 
spectrum  appears.  The  compound  is  solid  and 
insoluble  in  mercury.  The  reaction  ceases  below 
9  volts;  it  is  most  rapid  in  the  cathode  dark  space. 
The  rate  of  decomposition  of  the  compound  falls 
with  increase  of  pressure.  At  a  suitable  pressure 
of  hydrogen  the  mercury  hydride  bands  are  more 
readily  and  energetically  emitted  than  those  of 
hydrogen.  The  emission  of  the  former  is  favoured  by 
increase  of  pressure  of  the  hydrogen. 

A.  A.  Eldridge. 

Reactions  of  dissociated  water  vapour.  H.  C. 
Urey  and  G.  I.  Lavin  (J.  Amer.  Chem.  Soc.,  1929, 
51,  3290 — 3293). — Steam  was  subjected  to  an  electric 
discharge  as  in  Wood’s  method  of  preparing  atomic 
hydrogen,  and  an  extremely  reactive  gas  containing 
hydrogen  atoms  and  another  constituent,  probably 
hydroxyl  molecules,  was  obtained.  Iron  and  nickel 
chlorides  are  immediately  reduced  to  the  metal  by 
the  gaS;  a  copper  sulphate  crystal  immediately 
turned  black  and  was  apparently,  reduced  to  fused 
metal.  Indigotin  is  reduced  to  indigo-white,  fragments 
'  of  the  solid  being  tom  off  and  rendered  incandescent. 
Platinum  becomes  white  hot.  Acetaldehyde  is 
polymerised  with  the  accompaniment  of  a  luminous 
glow,  and  mercury  emits  a  visible  violet  light  con¬ 
sisting  of  mercury  hydride,  HgH,  lines  and  the 
2536  A.  line  of  mercury.  Ethylene  is  attacked  with 
the  formation  of  some  acetaldehyde.  Unsaturated 
oils  (cottonseed  and  linseed  oil)  are  converted  into 
white  insoluble  solids.  S.  K.  Tweedy. 
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Energetic  efficiency  of  photosynthesis.  R. 
Wurmser  (Nature,  1929,  124,  912 — 913). — Polemical 
against  Briggs  (A.,  1929,  960).  A.  A.  Eldridge. 

Mean  life  of  the  catalyst  in  the  photochemical 
union  of  chlorine  and  hydrogen.  D.  L.  Chapman 
and  P.  P.  Grigg  (J.C.S.,  1929,  2426— 2432).— By 
comparing  the  rate  of  the  photochemical  union  of 
chlorine  and  hydrogen  in  a  capillary  tube  with  that 
in  a  wider  tube,  the  mean  life  of  the  catalyst  formed 
by  the  action  of  light  has  been  estimated.  The  life 
so  estimated  is  approximately  proportional  to  the 
sensitivity  of  the  mixture  over  a  wide  range.  A 
theoretical  explanation  of  this  relation  is  given. 

J.  A.  V.  Butler. 

Photochemical  dissociation.  Decomposition 
of  hydrogen  chloride  in  total  and  in  mono¬ 
chromatic  ultra-violet  light.  I.  C.  T.  Schultz 
(J.  Chim.  phys.,  1929,  26,  475 — 491). — A  critical 
discussion  of  tho  principles  which  should  be  applied 
in  the  experimental  investigation  of  photochemical 
reactions,  with  special  reference  to  the  combination 
of  hydrogen  and  chlorine.  C.  W.  Gibby. 

Photographic  action  of  slow  electrons.  B. 
Rossi  and  G.  Bernardini  (Atti  R.  Accad.  Lincei, 
1929,  [vi],  10,  182 — 185), — By  using  a  heavy, 
fluorescent  mineral  oil  as  sensitiser  it  has  been  found 
possible  to  obtain  a  photographic  action  on  plates  with 
low-speed  electrons  of  a  velocity  corresponding  -with 
17-5  volts  (cf.  Cole,  A.,  1926, 1189).  O.  J.  Walker. 

Reactions  of  ethylene,  hydrogen,  and  the  satur¬ 
ated  hydrocarbons  under  the  influence  of  excited 
mercury.  H.  S.  Taylor  and  D.  G.  Hill  (J.  Amer. 
Chem.  Soc,,  1929,  51,  2922 — 2936). — The  interaction 
of  hydrogen  with  ethylene  and  of  other  saturated 
hydrocarbons  under  the  influence  of  excited  mercury 
atoms  was  investigated  under  varying  conditions. 
The  pressure  falls  steeply  on  illumination  to  a  pressure 
approximately  equal  to  that  of  the  hydrogen  originally 
present.  When  no  hydrogen  is  present  acetylene  is 
usually  formed  together  with  hydrogen;  otherwise  a 
saturated  hydrocarbon,  usually  methane,  is  produced 
the  quantitative  formation  of  which  is  favoured  by 
higher  hydrogen  concentration.  A  viscous,  nearly 
colourless  oil  of  terpene-like  odour,  (CH,)*,  of  mol. 
wt.  about  230,  is  deposited.  The  higher  hydrocarbons 
in  absence  of  hydrogen  decompose  more  readily  than 
the  lower;  hydrogen  in  large  quantities  seems  to 
exert  an  inhibiting  effect. 

Experiments  with  ethylene  showed  that  the 
primary  reaction  with  hydrogen  is  the  formation  of 
saturated  hydrocarbons,  but  not  usually  ethane ;  the 
composition  of  the  saturated  product  depends  on  the 
concentration  of  the  original  mixture,  but  is  inde¬ 
pendent  of  the  pressure  and  also  practically  indepen¬ 
dent  of  temperature.  The  liquid  polymeride  all 
passes  through  saturated  hydrocarbon,  the  latter ' 
decomposing  and  leaving  only  methane  and  hydrogen 
in  the  gas  phase.  Methane  is  uninfluenced  either  by 
excited  mercury  or  by  atomic  hydrogen.  The  rate 
of  the  ethylene  reaction  depends  on  both  the  tem¬ 
perature  and  composition  of  the  gas.  A  mechanism 
is  suggested  for  the  reaction  which  is  in  accord  with 
the  experimental  results  and  with  the  results  of 
previous  experimenters.  S.  K.  Tweedy 


Kinetics,  temperature  coefficients,  and 
quantum  efficiency  of  photochemical  reactions 
between  bromine  and  propyl,  isopropyl,  or 
butyl  alcohol  in  radiation  of  different  wave¬ 
lengths.  J.  K.  Verma  and  N.  R.  Dhar  (Z.  anorg. 
Chem.,  1929, 184,  58—62 ;  cf.  A.,  1929,  516).— All  the 
above  reactions  are  unimolecular  with  respect  to 
bromine  and  nearly  semimolecular  with  respect  to 
the  alcohols,  both  in  the  dark  and  in  the  light.  The 
quantum  efficiency  is  abnormally  high  and  increases 
with  rising  temperature  and  with  the  frequency  of 
the  incident  radiation.  The  temperature  coefficients 
of  the  reactions  vary  with  the  wave-length  of  the 
light,  but  in  all  cases  the}'  lie  between  1  and  3,  the 
latter  being  the  temperature  coefficient  of  the  dark 
reaction.  P.  L.  Usher. 

Relation  between  intensity  of  light  and  velocity 
of  photochemical  reactions  between  bromine  and 
propyl,  isopropyl,  or  butyl  alcohols.  J.  K. 
Verma  and  N.  R.  Ditar  (Z.  anorg.  Chem.,  1929,  184, 
90 — 96 ;  cf.  preceding  abstract). — The  relation 
between  intensity  of  light  and  the  velocity  of  a 
photochemical  reaction  depends  on  the  relative 
predominance  of  the  light  and  dark  reactions.  In 
the  reactions  investigated  the  dark  reaction  is  dimin¬ 
ished  by  the  addition  of  potassium  bromide,  in  the 
presence  of  which  they  are  greatly  accelerated  by 
light,  and  the  relation  between  intensity  and  velocity 
is  about  1  /4.  In  the  absence  of  potassium  bromide  the 
dark  reaction  proceeds  rapidly,  and  an  increase  in 
the  intensity  of  the  light  does  not  exercise  so  pro¬ 
nounced  an  effect  on  the  velocity,  the  ratio  being  then 
about  1.  P.  L.  Usher. 

Action  of  light  of  different  wave-lengths  on 
cellulose  nitrate.  H.  B.  Devore,  A.  H.  Pfund, 
and  V.  Cofman  (J.  Physical  Chem.,  1929,  33,  1836 — 
1842). — The  action  of  light  on  cellulose  nitrate  has 
been  investigated  spectrographically.  Thin  films  of 
tliickness  of  the  order  of  0-001  mm.  are  gradually 
decomposed,  the  mercury  arc  spectrum  from  1900  to 
2600  A.  being  the  most  effective.  Thicker  films 
containing  suitable  indicators  show  that  acidity  is 
increased  by  wave-lengths  from  2300  to  6000  A.  with 
a  maximum  near  3130  A.  The  imbibing  power  is 
also  increased  by  exposure  to  the  same  spectral  region. 
Brittleness  is  produced  by  wave-lengths  near  2540  A. 
more  rapidly  than  by  longer  wave-lengths. 

L.  S.  Theobald. 

Sterol  of  cod-liver  oil  and  the  photochemical 
action  of  some  sterols.  L.  Hugounenq  and  E. 
Couture  (Bull.  Soe.  Chim.  biol.,  1929, 11,  956 — 964). 
—See  A.,  1929,  895. 

Reactions  of  atomic  hydrogen  [with  organic 
compounds],  H.  C.  Urey  and  G.  I.  Lavin  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3286— 3290).— Atomic 
hydrogen,  prepared  by  Wood’s  method,  was  allowed 
to  react  with  organic  compounds.  Azoxybenzene  is 
reduced  to  aniline  through  the  intermediate  stages  of 
azobenzene  and  hydrazobenzene.  Dyes  are  immedi¬ 
ately  decolorised,  but  they  partly  regain  their  colour  on 
exposure  to  air ;  indigotin  is  reduced  to  indigo-white. 
Benzoic  acid  and  acetamide  catalyse  the  recombin¬ 
ation  of  atomic  hydrogen,  but  are  not  attacked  them¬ 
selves  ;  formic  acid  also  promotes  this  recombination, 
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but  is  itself  slightly  reduced  to  formaldehyde  in  the 
process.  Acetaldehyde  is  polymcrisdd  to  paraldehyde 
accompanied  by  a  glow  consisting  of  three  bands  in 
the  region  4000,  4250,  and  4200  A.  Certain  glowing 
“  active  spots  ”  which  developed  in  the  apparatus 
were  “poisoned”  by  acetaldehyde,  but  recovered 
their  activity  when  the  supply  of  aldehyde  was  stopped. 

S.  K.  Tweedy. 

Constitution  of  schonite.  M.  T.  Salazar  and 
E.  Moles  (Anal.  Fis.  Quim.,  1929,  27,  561t— 56S). — 
The  manner  of  dehydration  of  double  sulphates  of 
the  schonite  class  has  been  studied  by  desiccation  at 
gradually  rising  temperature  and  determination  of 
the  number  of  molecules  of  water  lost.  The  potassium 
zinc  compound  loses  water  continuously  up  to  75°, 
when  it  becomes  anhydrous,  whilst  manganous 
ammonium  sulphate  becomes  anhydrous  at  65°. 
Werner’s  formulation  of  these  substances,  i.e., 
M'2(S04)2[M"(H20)n],  is  therefore  regarded  as  correct. 
Treatment,  of  eithor  the  anhydrous  or  the  mono- 
hydrated  potassium  zinc  sulphate  with  gaseous 
ammonia  produces  finally  a  pentammino-compound, 
although  with  the  anhydrous  salt  it  is  more  difficult 
to  pass  the  triamminc  stage  and  the  pentammine 
produced  is  less  stable  than  the  aquopentammine 
obtained  from  the  monohydratc.  Precipitation  of  the 
sulphate  ion  in  potassium  zinc,  manganous  ammon¬ 
ium,  and  ferrous  ammonium  sulphate  solutions 
(0-002A7)  at  0°  and  at  25°  yields  identical  results, 
indicating  absence  of  hydrolysis.  H.  F.  Gillbe. 

Ammines.  III.  Derivatives  of  cupric  nitrite. 
H.  J.  S.  King  (J.C.S.,  1929,  2593— 2597).— Normal 
cupric  nitrite  is  not  obtained  by  the  method  of 
Pdligot.  The  green  solution  prepared  front  potassium 
nitrite  and  cupric  sulphate  contains  the  complex 
anion  [Cu(N02)5]"'.  When  this  solution  is  filtered 
into  solutions  of  organic  bases  complex  cupric  nitrites 
are  obtained.  Evidence  is  given  for  the  view  that  in 
the  cupric  diammincs  the  co-ordination  number  of 
copper  is  two.  The  following  compounds  are 
described  :  dipyridinocupric  nitrite,  picrale,  and 
benzoate,  penlapyridmocupric  picrate,  dianilino-,  di- p- 
toluidino-,  and  di-fi-naphthylainino-cupric  nitrite. 

J.  A.  V.  Butler. 

Tetramminocupric  nitrate.  R.  Portillo  (Anal. 
FIs.  Quim.,  1929,  27,  544 — 554). — By  treatment  of  a 
boiling  solution  of  cupric  nitrate  with  ammonia 
solution  until  the  precipitate  first  formed  redissolves, 
and  cooling,  deep  blue  crystals  of  the  compound 
[Cu(NH3)4](N03)2,  df  1-S96,  are  obtained ;  by  heating 
at  150°  2  mols.  of  ammonia  are  lost  and  the  bright 
blue  diamminc,  df  2-040,  is  produced.  The  mol.  vol. 
of  ammonia,  calculated  from  the  densities  of  the  two 
ammines,  is  14-S  or  16-5,  compared  with  Biltz’s  value 
of  18 — 24.  The  heat  of  dissociation  Q  of  the  tetr- 
ammine  in  300  mols.  of  water  is  — 17-4  kg.-eal.,  and  in 
1000  mols.  —19-4  kg.-eal.,  the  increase  of  Q  with 
dilution  indicating  the  absence  of  hydrolysis,  which  is 
usually  characteristic  of  the  cuprammines;  with 
increase  of  concentration  of  ammonia  in  the  solution 
Q  diminishes  to  a  limiting  value  of  — 16-4  kg.-eal. 
when  the  ammonia  concentration  is  about  5i¥,  prob¬ 
ably  on  account  of  an  exothermic  association  of 
the  cuprammine  with  ammonia.  The  heat  of  form¬ 


ation  of  tetrammineeupric  nitrate  (solid)  is  +196-5 
kg.-eal.  H.  F.  Gillbe. 

Action  of  high  temperatures  on  metal 
sulphides.  Picon  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
907 — 913;  cf.  A.,  1929,  1012). — Magnesium  sulphide 
heated  in  a  graphite  boat  in  a  vacuum  volatilises' 
slowly  at  1200°  and  rapidly  at  1300°  with  slight 
dissociation.  Aluminium  sulphide  behaves  similarly, 
but  is  rather  less  volatile.  Under  similar  conditions, 
molybdenum  sulphide  (Mo2S3)  is  largely  dissociated 
at  1100°  and  volatilises  at  1200° ;  tungsten  disulphide 
dissociates  at  1200°  and  is  not  volatile  at  2000°, 
and  uranous  sulphide  dissociates  above  1300°  and 
melts  and  distils  at  1600°.  In  no  case  does  the 
dissociation  appear  to  be  accelerated  by  the  presence 
of  graphite,  although  molybdenum  produced  by 
dissociation  of  the  sulphide  forms  a  carbide  not 
volatile  at  2100°.  F.  L.  Usher. 

Action  of  mercury  salts  on  iron  pentacarbonyl. 
III.  H.  Hock  and  H.  Stuhlmann  (Ber.,  1929,  62, 
[B],  2690—2693;  cf.  A.,  1928,  1344;  1929,  412).— 
Addition  of  iron  pentacarbonyl  to  a  solution  of 
mercuric  acetate  in  methyl  alcohol  causes  almost 
quantitative  precipitation  of  the  compound 
2Fe(CO)5,Hg(OMe)2,  decomposed  by  mercuric  chloride 
in  aqueous  acetone"  to  the  substance  Fe(CO)4,Hg2Cl2, 
methyl  alcohol,  carbon  dioxide,  and  hydrogen  chloride, 
and  by  hydrochloric  acid  to  iron  pentacarbonyl. 
The  compound  is  also  obtained  from  mercuric  meth- 
oxide  (from  sodium  methoxide  and  mercuric  chloride) 
or  mercuric  oxide  in  methyl  alcohol  and  iron  penta¬ 
carbonyl.  The  compounds  2Fe(CO)5,Hg(OEt)2  and 
2Fe(CO)5,Hg(OPra)2  are  prepared  similarly. 

H.  Wren. 

Germanium.  VI.  Improved  method  of 
extracting  germanium  from  germanite.  W. 
Pugh  (J.C.S.,  1929,  2540—2542;  cf.  A.,  1924,  ii, 
415). — The  roasted  ore  is  treated  with  concentrated 
nitric  acid,  which  dissolves  arsenic  as  arsenic  acid  and 
removes  the  greater  part  of  the  copper  as  copper 
nitrate.  The  insoluble  residue  is  distilled  with  con¬ 
centrated  hydrochloric  acid  and  85%  of  the  german¬ 
ium  is  obtained  in  the  first  portion  of  the  distillate 
practically  free  from  arsenic.  J.  A.  V.  Butler. 

Phosphates  and  arsenates.  F.  Ephraim  and  0. 
Rossetti  (Helv.  Chim.  Acta,  1929,  12,  1025 — 
1033). — Details  are  given  for  the  preparation  of 
the  following  phosphates:  4Cu0,P205,T5H,0 ; 
2-5Cu0,P„05,3H20  ;  8Cu0,3P,05,8H,0 ; 
3Ni0,P20“5,8H20 ;  6Be0,P205“9H20,"and 
4-5Be0,P205,6-5H20.  The  following  arsenates  are  also 
described  :  5Ni0,As205,18H„0  ;  4Ni0,As„05,14H20  ; 

SNiO.Asj.Os.llHaO ;  2-5Ni0,As20,,8H„0 ; 

5Co0,2As20s,15H,0  ;  5Co0,2As20-,28H20 ; 

2-5Mn0,As,0-,3H20 ;  4-5Be0,As,05,9H20, 

and  4BeO,As2O5,10H2O.  H.  Burton. 

Vanadium  ammonium  alum.  E.  Moles  and 
P.  G.  de  Paredes  (Anal.  Fis.  Quim.,  1929,  27, 
624 — 630). — Thermal  decomposition  of  vanadium 
ammonium  alum  indicates  the  existence  of  three 
hydrates,  containing,  respectively,  12,  6,  and  3  mols. 
of  -water,  analogous  to  ohrome  alum.  On  exposure 
to  the  air  the  yellowish-brown  solution  absorbs 
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oxygen  and  becomes  blue,  owing  to  the  formation 
of  vanadyl  ammonium  sulphate, 
V0S04,(NH4)2S04,3-5H,0.  The  trihydrate  rapidly 
absorbs  drv  ammonia  with  the  formation  of  the 
compound  (NH.),[V(S04),],3H,0,5XH3. 

H.  F.  Gillbe. 

Thioarsenites.  I.  Potassium  compounds, 
n.  Sodium  and  ammonium  compounds,  m. 
Alkaline-earth,  compounds.  H.  Wuxschf.x- 
dorff  (Bull.  Soc.  ehim.,  1929,  [iv],  45,  889 — 906: 
ef.  Nilson,  A.,  1S76,  ii,  4S0). — I.  The  products 
obtained  by  the  interaction  of  carefully  purified 
arsenious  sulphide  and  potassium  monosulphide  have 
been  examined  and  the  following  have  been  prepared  : 
KAsS2,  red,  rhombic ;  I\.,As4S7,2H20,  red  needles ; 
KAs3S5,T5H20,  red,  granular,  insoluble.  The  ortho- 
and  pyro-thioarsenite  could  not  be  obtained  in  the 
solid  condition,  their  solutions  decomposing  when 
concentrated  into  arsenic  and  potassium  orthothio- 
arsenate. 

II.  Five  sodium  salts  have  been  prepared,  viz., 
NaAsS2,  dirty  brown,  prismatic ;  Xa2iVs4S-,‘2H,0, 
brown  prisms;  NaAs3S3,3H20,  brown  spherites; 
Na4As2S3,H20,  dark  orange  prisms;  Na3AsS3.  The 
last  two  are  very  unstable,  and  decompose  rapidly 
with  production  of  arsenic  and  sodium  orthothio- 
arsenate.  Only  two  ammonium  salts  could  be 
obtained,  viz.,  NH4AsS2,  yellow  needles,  unstable; 
and  (NH4)2As4S-,  red  needles,  stable. 

III.  The  following  alkaline-earth  salts  were 

obtained  :  Ca(AsS,)2,SH20,  yellow  prisms ; 
Ca^AsjjSj^HoO,  yellow,  triclinic,  unstable; 
Sr(AsS2)2,2H„0,  yellow,  amorphous;  Sr^Vs2S5,7H20, 
orange,  "triefinie';  Sr,(AsS3).,,6H20,  yellowish-white 
scales;  Ba3As4S9,6H20,  brownish-yellow; 
Ba2As2S5,5H20,  yellow;  Ba?(AsS3)2,SH20,  yellow 
prisms;  Ba(AsS2)2,0-5H2O,  insoluble  brown  pre¬ 
cipitate.  F.  L.  Usher. 

Arsenic  trichloride  and  sulphur  chloride. 
J.  R.  Partetgtox  (J.C.S.,  1929,  2577 — 2578). — The 
compound  2AsC13,3SC12,  described  by  Rose,  probably 
does  not  exist.  An  improved  method  for  the 
preparation  of  arsenic  trichloride  is  given. 

J.  A.  V.  Butler. 

Action  of  sulphur  monochloride  on  antimony 
pentachloride.  J.  R.  Partixgton  (J.C.S.,  1929, 
2573 — 2577). — By  the  action  of  sulphur  monochloride 
on  antimony  pentachloride,  the  compound 
SbCl5,SCl4  has  been  obtained  as  amber-coloured 
crystals,  m.  p.  157 — 163°  (decomp.).  It  is  soluble  in 
sulphuryl  chloride,  but  only  slightly  increases  the 
electrical  conductivity  of  the  solvent. '  It  is  concluded 
that  it  is  a  non-polar  substance,  having  the  formula 

KW  J-  V.  Butler. 

Precipitated  selenium  dioxide.  G.  F.  Hoff- 
maxx  and  V.  Lexher  (J.  Arner.  Chem.  Soc.,  1929. 
51,  3177 — 3184). — The  interaction  of  ozone  and  a 
solution  of  selenium  in  selenium  oxychloride  yields  a 
precipitate  of  selenium  dioxide.  The  pure  solvent 
alone  is  not  attacked  by  ozone  unless  the  latter  is 
bubbled  through  in  a  highly  subdivided  state,  when 
selenium  dioxide  is  again  precipitated.  No  selenium 
trioxide  is  formed  (cf.  Meyer  and  Pawletta,  A.,  1927. 


532).  The  precipitated  dioxide  rapidly  absorbs 
atmospheric  moisture  and  forms  selenious  acid. 
Both  the  sublimed  and  the  precipitated  dioxide  have 
a  thrice  normal  mol.  wt.  in  selenium  oxychloride 
solution,  and  the  former  oxide  has  an  appreciably 
higher  density  than  the  latter  owing  to  its  different 
physical  condition.  The  precipitated  dioxide  absorbs 
drv  hydrogen  chloride  to  form  the  compound 
SeO.,.2HC'l  and  not  chloroselenic  acid  (cf.  Worslev 
and  Baker,  J.C.S.,  1923,  123,  2S70). 

S.  K.  Tweedy. 

Oxidation  of  selenium  dioxide  and  of  tellurium 
dioxide  with  lead  dioxide.  F.  C.  Mathers  and 
F.  V.  Graham  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3225 — 3228). — Selenium  dioxide  and  lead  dioxide 
react  at  100°,  both  dry  and  wet,  to  form  lead  selenate. 
from  which  ammonium  selenate  is  readily  prepared 
by  precipitation  with  “  ammonium  carbonate.” 
Metal  selenates  are  obtained  by  crystallising  together 
solutions  of  ammonium  selenate  and  metal  nitrate. 
Tellurium  dioxide  and  lead  dioxide  react  similarly, 
but  a  10%  excess  of  the  lead  oxide  is  desirable  at  a 
temperature  of  170°.  S.  K.  Tweedy. 

Oxidation  of  calcium  tellurite  by  heating-  and 
the  preparation  of  telluric  acid  from  the  calcium 
tellurate.  F.  C.  Mathers  and  G.  M.  Bradbury 
(J.  Amer.  Chem.  Soc.,  1929,  51,  3229— 3232).— Cal¬ 
cium  tellurate  is  prepared  by  heating  tellurium 
dioxide  with  five  equivalents  of  calcium  hydroxide 
at  975 — 1075°.  The  percentage  oxidation  of  the 
dioxide  diminishes  at  lower  temperatures  and  with 
smaller  proportions  of  calcium  hydroxide.  Telluric 
acid  may  be  obtained  from  the  calcium  tellurate  by 
treatment'with  excess  of  concentrated  nitric  acid. 

S.  K.  Tweedy. 

Complex  bromides  of  quinquevalent  molyb¬ 
denum.  F.  G.  Angell,  R.  G.  James,  and  W. 
Wardlaw  (J.C.S.,  1929,  2578 — 25S9). — Salts  of  the 
type  R2[MoOBr3],  where  R— NH4,  K,  Rb,  C5H3N,  or 
C9HsN,"have  been  obtained  by  electrolytic  reduction 
of  a  solution  of  molybdenum  trioxide  in  hydrobromic 
acid  at  a  platinised  platinum  cathode,  followed  by 
addition  of  the  bromide  of  the  corresponding  base. 
F.-p.  and  conductivity'  determinations  showed  that 
these  substances  are  largely  hydrolysed  in  aqueous 
solutions  according  to  the  equation  R.,[MoOX3]+ 
5H20=MoO,(OH),3H20-f2RX-f3HX.  The  b.  p.  in 
alcoholic  solution  indicated  dissociation  into  three 
ions,  in  accordance  with  the  co-ordination  formula 
given.  The  existence  of  the  compounds 
Li[MoOBr4,H20],3IL,0  and  C3H6N[MoOBr4]  has 
been  confirmed  and  the  compound  C9HsN[MoOBr4] 
has  been  prepared.  In  certain  cases  intermediate 
salts  of  the  type  R[Mo02Br2,2H20]  have  been  isolated. 

J.  A.  V.  Butler. 

Chlorine  hexoxide.  H.  J.  Schumacher  and  G. 
Stieger  (Z.  anorg.  Chem.,  1929,  184,  272 — 27S;  cf. 
Schumacher  and  "Wagner,  A.,  1929,  1404;  Boden- 
stein,  Padelt,  and  Schumacher,  ibid.,  1394  ;  Boden- 
stein  and  Schumacher,  ibid.,  1403). — Although 
chlorine  hexoxide  is  an  intermediate  product  of  the 
action  of  fight  on  chlorine  dioxide  or  a  mixture  of 
chlorine  and  ozone,  neither  process  furnishes  a  con¬ 
venient  method  for  its  preparation.  By-  the  inter- 
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action  of  chlorine  dioxide  and  ozone  at  the  ordinary 
temperature  it  can  be  prepared  easily  in  large 
quantities.  Both  gases  should  be  diluted  to  avoid 
explosions.  The  hexoxide  is  condensed  in  the 
reaction  vessel  cooled  with  ice.  Attempts  to  measure 
the  vapour  pressure  of  the  purified  product  showed 
that  it  decomposed,  slowly  at  the  ordinary  tem¬ 
perature,  rapidly  above  40°,  into  chlorine,  oxygen, 
and  chlorine  dioxide.  The  vapour  pressure  is 
approximately  1  mm.  at  20°  and  5—10  mm.  at  40°. 

F.  L.  Usher. 

Action  of  a  series  of  oxidising  substances  on 
manganous  salts.  S.  T.  Orlovski  (,T.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  11S5— 1197).— The  oxidising 
action  of  a  number  of  substances  on  manganous 
sulphate  is  in  the  following  order  :  Br2>Na202> 
H202>K3Fe(CN)c>I2(prolonged  action)  >AgN03> 
Hg(N03)2>  I2(short  action)  >CuS04,5H20>  02(atmo- 
spheric).  In  no  case  does  the  reaction  of  oxidation 
proceed  to  completion.  Atmospheric  oxygen,  cupric 
salts,  and  iodine  (short  action)  tend  to  give  rise  to 
tervalent  manganese,  whilst  bromine,  sodium  peroxide 
and  air,  potassium  ferrocyanide,  iodine  (prolonged 
action),  and  silver  and  mercuric  nitrates  tend  rather 
to  produce  quadrivalent  manganese  dioxide  hydrates. 

R.  Trtjszkowski. 

Hydrated  oxides.  XVI.  Active  properties  of 
hydrated  oxides.  G.  F.  Huttig  and  A.  Zorner  (Z. 
anorg.  Chem.,  1929,  184,  180—192;  cf.  A.,  1929, 
510). — Previous  work  on  this  subject  is  summarised 
and  discussed.  F.  L.  Usher. 

Complex  antipyrine  metal  salts.  E.  Wilke- 
Dorfhrt  and  H.  G.  Mureck  (Z.  anorg.  Chem.,  1929, 
184,  121—134;  cf.  A.,  192S,  494;  1929,  1250).— The 
preparation  and  properties  of  the  following  complex 
hexa-antipyrine  metal  salts  are  described;  the 
solubilities  are  recorded:  ferric  fluoborate,  m.  p.  217 — 
219°,  d  (all  df)  1-325 ;  aluminium  fluoborate,  m.  p. 
116—120°,  d  1-303 ;  magnesium  fluoborate,  m.  p.  165 — 
168°,  d  1-2S9 ;  calcium  fluoborate,  m.  p.  210°,  d  1-313 ; 
strontium  fluoborate,  m.  p.  110 — 111°;  zinc  fluoborate, 
m.  p.  70°,  d  1-352;  cadmium  fluoborate,  m.  p.  170 — 
172°,  d  1-359;  manganese  fluoborate,  m.  p.  ISO — 181°, 
d  1-359 ;  ferrous  fluoborate  decomp.  90°;  cobaltous 
fluoborate,  m.  p.  170°,  d  1-335;  nickelous  fluoborate, 
m.  p.  221 — 222°,  d  1-29S;  lead  fluoborate,  m.  p.  112°, 
d  1-475 ;  silver  fluoborate,  m.  p.  133 — 134°;  calcium 
'permanganate',  aluminium  permanganate;  calcium 
fluosulphonate;  strontium  fluosulphonate,  m.  p.  178°; 
cadmium  fluosulphonate,  d  1-3S7 ;  cobalt  fluosul- 
phomte,  m.  p.  157°  (decomp.),  d  1-433;  ferric 
fluosulphonate,  d  1-367  ;  calcium  thiocyanate,  decomp. 
107° ;  zinc  thiocyanate,  m.  p.  66° ;  aluminium  thio¬ 
cyanate,  m.  p.  103 — 105°;  ferric  dichromate,  m.  p. 
197 — 19S°;  chromic  fluoborate,  m.  p.  248 — 250°, 
d  1-330 ;  chromic  permanganate ;  chromic  fluosulphon¬ 
ate,  m.  p.  1S6 — 187°;  chromic  thiocyanate;  chromic 
dichromate;  chromic  chlorate,  explodes  at  145°; 
chromic  thiosulphate;  chromic  ferrocyanide;  chromic 
ferricyanide ;  chromic  picrate.  The  extent  to  which 
the  properties  of  the  salts  are  respectively  due  to  the 
anion  and  to  the  central  atom  combined  with  the 
antipyrine  in  the  cation  is  examined.  The  perchlorate 
anion  confers  the  greatest  stability.  The  greatest 


variety  of  compounds  is  produced  when  tervalent 
chromium  is  the  central  atom  in  the  cation.  The 
antipyrine  fluoborates  with  bivalent  central  atoms  are 
isomorphous,  as  are  also  the  complex  chromium  salts. 
Pehta-antipyrinecuprous  fluoborate,  m.  p.  70 — 75°,  d 
1-365,  also  belongs  to  this  series.  All  the  salts 
described  have  similar  crystalline  forms  and  otherwise 
resemble  one  another.  F.  L.  Usher. 

Products  obtained  by  the  thermal  decom¬ 
position  of  the  hydrates  of  ferric  chloride  and 
nitrate.  N.  Parravano  and  G.  Malquori  (Anal. 
Fis.  Quim.,  1929,  27,  454 — 159). — Previous  work  is 
reviewed.  The  variations  of  the  apparent  density  d  of 
compressed  cylinders  of  ferric  oxide  obtained  by 
treating  the  hydrated  nitrate  at  300°  have  been  deter¬ 
mined  as  a  function  of  temperature  and  of  the  duration 
of  heating.  At  temperatures  up  to  700°  d  becomes 
approximately  constant  after  about  2  hrs.,  but  at 
higher  temperatures  there  is  a  slow  increase  of  d  even 
after  40  hrs.’  heating,  although  the  curves  indicate  an 
approach  to  the  limiting  value  of  the  true  density  of 
the  oxide.  The  results  indicate  that  aggregation  of 
the  particles  takes  place  at  much  lower  temperatures 
than  those  previously  assumed.  X-Ray  examination 
confirms  the  view  that  the  difference  between  the 
aggregated  and  non-aggregated  oxide  is  solely  one  of 
particle  size.  H.  F.  Gillbe. 

Composition  of  potassium  sodium  cobalti- 
nitrite.  L.  Bonneau  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  798 — SOS). — The  cobaltini trite  was  prepared  (i)  by 
adding  10  c.c.  of  a  0-25i\T-solution  of  potassium 
chloride  to  a  boiling  mixture  of  10  c.c.  of  a  solution 
containing  292  g.  of  cobalt  nitrate  and  187-5  c.c.  of 
acetic  acid  per  litre  with  10  c.c.  of  a  10-92iV-solution 
of  sodium  nitrite  to  which  varying  amounts  of  a 
solution  of  sodium  chloride  containing  280  g.  per 
litre  were  added ;  (ii)  with  larger  amounts  of  potassium 
chloride  and  no  sodium  chloride ;  and  (iii)  by  adding 
the  potassium  chloride  solution  to  one  of  pure  sodium 
cobaltinitrite.  The  precipitate  was  washed  success¬ 
ively  in  30%  sodium  acetate  solution,  water,  and 
alcohol,  and  dried  with  ether.  (It  is  appreciably 
soluble  in  water,  and  10%  acetic  acid  is  recommended 
with  a  prescribed  method  of  washing.)  Cobalt  was 
weighed  as  sulphate,  potassium  as  perchlorate,  and 
sodium  as  uranyl  zinc  sodium  acetate.  (The  factor  for 
the  last-named  is  more  accurately  0-01466.)  The 
precipitate  obtained  when  the  ratio  Na  :  K  exceeds 
22  :  1  (best  between  25  :  1  and  100  :  1)  has  a  constant 
composition,  K2NaCo(NO„)6,H20,  agreeing  with  the 
results  of  Adie  and  Wood  (J.C.S.,  1900,  77,  1076),  but 
differing  from  those  of  Vurtheim  (A.,  1921,  ii,  710), 
whose  product  was  probably  partly  decomposed  in 
washing.  With  smaller  ratios  of  Na  :  K  the  content 
of  sodium  in  the  precipitate  steadily  decreases,  tending 
towards  K3Co(N02)c,wH20.  The  product  obtained  by 
method  (iii)  is  of  less  regular  composition.  Heating 
increases  the  proportion  of  potassium. 

C.  A.  Silberrad. 

Polynuclear  cobalt  complexes  containing 
cobalt  in  the  anion.  E.  G.  V.  Perctval  and  W. 
Wardlaw  (J.C.S.,  1929,  2628— 2633).— Potassium 
cobalt  oxyoxalate,  K4[Co20(C204)4],4H20  (cf.  Dur- 
rant,  ibid.,  1905,  87,  1781),  has  been  prepared  by  the 
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action  of  hydrogen  peroxide  on  a  solution  containing 
cobalt  oxalate  and  potassium  oxalate.  Barium, 
calcium,  strontium,  lead,  and  silver  salts  were  obtained 
by  double  decomposition.  Cryoscopic  and"  con¬ 
ductivity  measurements  indicate  that  the  salt  yields 
five  ions  on  solution  and  the  structure 
K4JjC204)2Co<Qg>Co(C204)2j,3H20  is  suggested. 
Potassium  cobalt  oxymalonate, 

K,[Co20(C3H.204)4],6H,0,  obtained  in  the  same,  way, 
has  similar  properties.  Its  solution  is  readily  de¬ 
composed  on  warming.  J.  A.  V.  Butler. 

Action  of  potassium  oxalate  on  potassium 
rhodiochloride.  M.  Delepixe  (Anal.  Pis.  Quim., 
1929,  27,  4S5 — 193). — The  eis-form  of  the  salt 
K3[RhCl2(C2OJ2],  prepared  by  recrystallisation  of 
the  product" obtained  by  heating  for  0-5  hr.  potassium 
oxalate  with  a  solution  of  potassium  aquopenta- 
chlororuthenate,  is  dark  brown  and  crystallises  with 
1  mol.  of  water,  which  is  not  lost  at  100°.  The  tram- 
modification,  produced  by  boiling  the  cis-form  with  a 
dilute  solution  of  potassium  chloride,  resembles  the 
corresponding  iridium  compound,  and  forms  yellow 
needles  containing  4  mols.  of  water  of  crystallisation 
which  are  readily  lost  at  100°.  The  trioxalate 
K3[Rh(C204)3],4-5H20,  obtained  by  boiling  a  solution 
of  3  mols".  of  potassium  oxalate  with  1  mol.  of  potass¬ 
ium  aquopentachlororuthenate  or  hexachlororuthen- 
ate,  does  not  become  anhydrous  below  190°,  and 
readily  forms  the  double  salt 

2K3[Rh(C20,)3l,KCl,8H20.  By  treatment  of  the 
trioxalate'solution  with  silver  nitrate  solution  the  salt 
KAg3[Rh(C204)2]2,6H20  separates  as  orange  needles 
analogous  to  the  iridium  and  cobalt  compounds. 

H.  P.  Gillbe. 

Simplified  comparison  electrode  for  potentio- 
metric  titrations.  W.  Ackermaxx  (Z.  anal.  Chem., 
1929,  79,  8 — -10). — A  narrow  tube  carrying  a  platinum 
wire  electrode  is  fused  on  to  the  delivery  tube  of  the 
titration  burette,  and  serves  as  comparison  electrode, 
the  titration  liquid  itself  forming  the  comparison 
solution.  H.  P.  Harwood. 

Analytical  applications  of  oxidation  and  re¬ 
duction  potentials.  A.  Rius  y  Mib6  (Anal.  Pis. 
Quim.,  1929,  27,  605—623). — Acid-alkali  potentio- 
metric  titrations  may  be  conducted  with  great 
accuracy  by  employing  an  inert  metal  as  indicator 
electrode  and  adding  to  the  liquid  an  oxidising  or 
reducing  substance  such  as  potassium  dichromate  or 
oxalic  acid.  H.  F.  Gillbe. 

Use  of  antimony  electrodes  in  the  differential 
titration  of  aqueous  and  alcoholic  solutions. 
I.  I.  Shukov  and  V.  M.  Gortikov  (Z.  Elektrochem., 
1929,  35,  853 — 860). — In  the  differential  electro¬ 
metric  titration  of  acid  and  alkali,  the  antimony 
electrode  (A.,  1929,  S99)  has  the  advantages  of  not 
requiring  the  presence  of  such  substances  as  quin- 
hydronc  and  of  giving  accurate  results  in  alkaline 
solutions.  Small  amounts  of  carbonate  in  hydroxide 
solutions  are  clearly  indicated  on  the  titration  curve, 
and  the  antimony  electrode  is  particularly  suited  for 
the  titration  of  carbonic  acid  in  water.  Titration  of 
acid  and  alkali  can  also  be  carried  out  satisfactorilj- 
in  alcoholic  solution.  R.  Cttthtt.t. 


Pn  measurement  with  the  glass  electrode  and 
oscillating- valve  potentiometer.  L.  W.  Elder, 
jun.  (J.  Amer.  Chem.  Soc.,  1929,  51,  3266 — 3272). — 
The  oscillating-valve  potentiometer  previously  de¬ 
scribed  has  been  simplified  and  rendered  more  sensi¬ 
tive  (Elder  and  Wright,  A.,  1929,  2S1).  Comparative 
measurements  of  the  potentials  of  high-resistance 
glass  cells  by  means  of  the  improved  potentiometer 
and  the  Lindemann  electrode  show  that  the  electrode 
readingswere  lower  than  the  others  by  an  amountwhich 
is  constant  between  pn  1  and  10  (“  free  grid  potential 
effect  ”).  This  difference  between  the  two  measure¬ 
ments  is  proportional  to  the  resistance  of  the  glass 
cell  as  a  whole.  The  observed  difference  for  any  one 
glass  electrode  being  constant,  therefore,  no  error  is 
introduced  by  measuring  pn  values  with  the  oscillat¬ 
ing-valve  potentiometer  provided  the  electrode  is 
checked  against  at  least  one  standard  buffer.  The 
asymmetry  potentials  of  electrodes  of  the  bulb  type 
(Hughes,  A.,  1928,  370)  in  A- hydrochloric  acid  are 
constant  for  a  given  sample  of  glass.  The  effect  of 
20  hrs.’  anodic  polarisation  at  110  volts  disappears 
after  3  days ;  the  effects  of  cathodic  polarisation  are 
detectable  for  9  days.  The  effect  of  annealing  on  the 
mechanical  strains  in  the  glass  is  overshadowed  by 
some  other  effect,  for  annealing  causes  a  decrease  in 
potential  which  disappears  only  very  slowly.  The 
asymmetry  potentials  of  electrodes  prepared  by 
Maclnnes  and  Dole’s  method  are  uniformly  low, 
irrespective  of  the  species  of  glass.  The  asymmetric 
potential  of  a  glass  electrode  is  specific  and  indepen¬ 
dent  of  age  and  resistance  for  a  given  species  of  glass 
and  the  measurement  of  pK  by  means  of  such  electrodes 
is  therefore  suggested.  ’  S.  K.  Tweedy. 

pn  of  the  colour  change  of  some  vegetable 
indicators.  A.  del  Campo,  A.  Raxcano,  and  G. 
Subero  (Anal.  Pis.  Quim.,  1929,  27,  587 — 594). — The 
following  values  of  the  pn  at  which  a  marked  colour 
change  occurs  on  addition  of  alkali  to  acidified 
solutions  of  various  vegetable  indicators  have  been 
determined :  Iris  germanica  7-92,  Geum  nrbamnn 
7-22.  Pa-paver  somniferum  (red  flowers)  S-37,  and  for 
a  mixture  of  the  latter  two  S-15.  The  colour  change 
in  each  case  is  from  red  to  green  except  for  the  fourth, 
which  is  from  colourless  to  green.  H.  F.  Gillbe. 

Determination  of  chlorine  ion  in  organic 
liquids.  R.  Calatroxi  and  Ik  Tschopp  (Anal. 
Asoc.  Quim.  Argentina,  1929,  17,  65 — 70). — See  A., 
1929,  962. 

Dichlorofluorescein  as  an  adsorption  indicator 
for  the  argentometric  titration  of  chlorides. 
I.  M.  Kolthoff,  W.  M.  Layer,  and  C.  J.  Suxdf. 
(J.  Amer.  Chem.  Soc.,  1929,  51,  3273—3277;  A., 
1927,  434). — Experiments  which  show  that  dichloro- 
fluorescein  is  a  suitable  indicator  for  the  argento¬ 
metric  titration  of  chlorides  in  very  dilute  and  in 
weakly  acidic  solutions  are  recorded. 

S.  K.  Tweedy. 

Argentometric  studies.  II.  Determination  of 
halides  in  presence  of  sulphites.  O.  Tomicek  and 
A.  Jaxsky  (Coll.  Czech.  Chem.  Comm.,  1929,  1, 
5S2 — 584). — Accurate  results  are  obtained  in  the 
potentiometric  titration  of  all  halides  in  the  presence 
of  sulphites  onlj-  in  acidified  solutions,  preferably 
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about  (MiY-sulphurous  acid.  In  solutions  of  hydrogen  mav  be  avoided.  The  usual  bridge  arrangement 


sulphites  of  pa  about  G  O  only  the  bromide  and  the 
iodide  can  be  determined,  whilst  with  solutions  of 
normal  sulphites  (p^  about  S-0)  only  iodides  can  be 
accurately  determined.  A.  I.  Yogel. 

Determination  of  iodides  and  bromides  in 
chlorides.  O.  Tomhjek  and  A:  Jansky  (Coll.  Czech. 
Chem.  Comm.,  192!),  1,  5S5 — 005). — A  review  of  the 
methods  for  the  determination  of  iodides  in  the 
presence  of  bromides  and  chlorides  and  of  bromides 
in  the  presence  of  chlorides  is  given  and  the  accuracy 
of  some  of  these  has  been  confirmed.  Traces  of 
iodides  can  be  determined  directly  by  potentiometric 
(argentometric)  titration  in  the  presence  of  excess  of 
chloride,  a  trace  of  bromide  being  necessary.  Wink¬ 
ler’s  apparatus  (A.,  1916,  ii,  109)  for  the  determination 
of  bromides  in  the  presence  of  excess  of  chlorides  has 
been  improved.  A.  I.  Vogel. 

[Detection  of]  fluorine  in  mineral  waters.  J.  C. 
Gil  (Anal.  Fis.  Quim.  [teen.],  1929,  27,  141 — 
143). — Traces  of  fluorine  in  water  are  detected  by 
evaporation  of  500  c.c.  to  small  volume,  treatment 
with  barium  chloride  and  acetic  acid,  and  evaporation 
to  dryness.  After  extraction  with  water  the  residue 
is  treated  with  silica  and  concentrated  sulphuric  acid 
in  a  vessel  above  which  a  drop  of  water  is  suspended ; 
after  the  silicon  fluoride  evolved  has  reacted  with  the 
water,  one  drop  of  barium  chloride  solution  is  added, 
and  the  mixture  evaporated  to  dryness.  On  treat¬ 
ment  with  hydrochloric  acid,  characteristic  crystals 
of  barium  fluosilicate  may  be  observed  microscopically. 

H.  F.  Gillbe. 

Detection  of  fluorine  in  minerals  and  rocks. 
H.  Leitmeier  and  F.  Feigl  (Tsch.  Min.  Petr.  Mitt., 
1929, 40,  G — 19). — -(1)  Alizarin  method. — The  reddish- 
violet  colour  given  by  a  soluble  zirconium  salt  with 
alizarinsulphonic  acid  is  destrojmd  by  fluorides,  and 
in  their  presence  the  solution  changes  to  yellow,  that 
of  the  alizarinsulphonic  acid  (de  Boer,  A.,  1926,  40). 
(2)  Fluosilicate  method. — The  mineral  mixed  with 
quartz  is  treated  with  sulphuric  acid  and  the  silicon 
fluoride  evolved  collected  in  a  drop  of  water;  silica 
is  then  tested  for  by  the  benzidine  method  (this  vol., 
52).  L.  .J.  Spencer. 

Determination  of  fluorine  and  silica  in  glasses 
and  enamels  containing  fluorine.  J.  J.  Hoffman 
and  G.  E.  F.  Lttndell. — See  B.,  1929,  1015. 

Test  for  sulphide-sulphur.  F.  Feigl  and  H. 
Leitmeier  (Tsch.  Min.  Petr.  Mitt.,  1929,  40,. 20—44). 
— A  mixed  solution  of  sodium  azide  and  iodine  in 
potassium  iodide  gives  a  vigorous  evolution  of  nitrogen 
when  in  contact  with  sulphide  or  sulpharsenide  minerals 
(A.,  1928,  1106).  A  large  number  of  minerals  have 
been  tested,  by  this  method,  the  liquid  being  applied 
to  the  powder,  a  fragment  or  crystal  face,  streak  on  a 
streak-plate,  or  in  micro-sections.  L.  J.  Spencer. 

Conductivity  titration  with  visual  observation  : 
conductometric  determination  of  sulphate  in 
boiling  aqueous  solution.  G.  Jander  (Z.  angew. 
Chem.,  1929,  42,  1037 — 103S).— Potentiometric  and 
conductometric  methods  of  titration  are  compared 
and  contrasted,  and  a  method  is  described  w'hereby 
the  use  of  a  telephone  in  conductivity  determinations 


is  used,  but  the  current  is  rectified  by  a  vacuum 
thermo-junction  and  is  measured  by  a  galvanometer. 
By  plotting  the  galvanometer  reading  against  the 
volume  of  titrating  liquid,  it  is  shown  that  the 
difficulty  of  determining  the  exact  neutral  point  is 
obviated  by  extrapolation,  so  that  the  method  is 
very  rapid  and  simple.  The  method  is  illustrated  by 
reference  to  determination  of  sulphate  in  conductivity 
water  and  in  boiling  ammonium  sulphate  solution  by 
titration  with  barium  acetate.  It  is  essential  that  the 
reagents  should  be  neutral,  as  slight  acidity  gives  low 
values.  The  method  is  applicable  to  the  determin¬ 
ation  of  sulphate  in  potable  water. 

H.  J.  Do  when. 

Processes  occurring  in  thiosulphate  solutions 
on  keeping.  F.  L.  Hahn  and  H.  Clos  (Z.  anal. 
Chem.,  1929, 79, 11 — 26). — The  turbidity  of  a  freshly, 
prepared  thiosulphate  solution  is  not  due  to  the 
decomposition  of  thiosulphate  into  sulphite  and 
sulphur  by  the  action  of  carbon  dioxide,  as  has  been 
generally  supposed,  but  is  caused  by  the  invariable 
presence  in  the  solid  thiosulphate  of  small  amounts  of 
pentathionate.  This  latter  salt  rapidly  decomposes 
in  solution  in  the  presence  of  thiosulphate,  forming 
tetrathionate  and  sulphur.  The  alteration  in  titre  of 
a  thiosulphate  solution  on  being  kept  is  due  to  some 
or  all  of  the  following  reactions  taking  place  in  it, 
depending  on  the  conditions  prevalent:  (1)  oS2On"+ 
GH* — ^2S506"+3Ho0  and  S50G" — >-  S406"-1-S; 
(2)  4S,03"  +  4H’+0,‘=  2S406"  +  2H20 ;  (3)  S203" 
— ->  SO,"+S,  and  S03"+S40G" — ^  So03"+S30G" ; 
(4)  S306"+H20 — ^  S203"+2H-+S04”.  Reaction 
2  is  accelerated  catalytically  by  traces  of  copper  or 
iron  salts,  whilst  3  may  occur  spontaneous!}’  or  as  a 
result  of  bacterial  action.  The  increase  in  titre  often; 
observed  in  an  old  thiosulphate  solution  is  due  to  the 
re-formation  of  thiosulphate  from  tetra-  and  penta¬ 
thionate,  and  not  to  any  decomposition  product  of 
the  thiosulphate  itself.  Reactions  1,  2,  and  3  may 
be  prevented  by  the  addition  to  the  thiosulphate 
solution  of  sufficient  sodium  hydroxide  or  carbonate 
to  make  the  solution  O-OliY  in  respect  of  this  con¬ 
stituent;  such  a  solution  undergoes  no  change  in 
titre  during  3  months.  H.  F.  Harwood. 

Determination  of  nitric  acid  and  nitrates  by 
reduction  with  ferrous  salts.  J.  Golse  (Bull. 
Soc.  Pharm.  Bordeaux,  1929,  67,  8 — 12;  Chem. 
Zentr.,  1929,  ii,  73). — With  the  apparatus  employed 
carbon  dioxide  is  generated  in  the  reaction  flask. 

A.  A.  Eldredge. 

Potentiometric  determinations  with  ferri- 
cyanide  in  alkaline  solution.  II.  Arsenic, 
antimony,  tin,  and  thallium.  C.  del  Fresno  and 
L.  Vald fcs  (Anal.  Fis.  Quim.,  1929,  27,  595—604).— 
Arsenious,  antimonous,  and  stannous  compounds  in 
alkaline  solution  are  oxidised  quantitatively :  by 
ferricyanide,  and  the  latter  may  be  employed  for 
their  potentiometric  determination.  With  tin  the 
operation  must  be  conducted  in  an  atmosphere  of 
nitrogen,  whilst  the  titration  of  antimony  and  arsenic 
should  be  carried  out  at  about  70°.  The  method 
when  applied  to  thallium  yields  results  which  are 
about  1%  too  low.  H.  F.  Gillbe. 
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Test  for  silicic  acid.  F.  Feigl  and  H.  Leit- 
meier  (Tsch.  Min.  Petr.  Mitt.,  1929,  40,  1 — 5). — The 
blowpipe  test  of  a  silica  skeleton  in  a  borax  or  micro- 
cosmic-salt  bead  is  untrustworthy.  A  soluble  silicate 
forms  with  ammonium  molybdate  a  complex  silico- 
molybdate,  and  this  with  a  solution  of  benzidine  in 
acetic  acid  and  sodium  acetate  gives  a  blue  coloration. 
The  similar  reaction  given  by  molybdic  acid  is  readily 
distinguished  by  the  addition  of  oxalic  acid,  which 
decomposes  the  phosphomolybdate. 

L.  J.  Spencer. 

Analysis  of  chromiferous  silicates.  E.  Dittler 
(Tsch.  Min.  Petr.  Mitt.,  1929,  40,  1S9— 190).— The 
silicate  is  fused  with  sodium  peroxide  in  a  silver 
crucible  and  the  acidified  solution  of  the  fused  mass, 
after  boiling  and  filtering,  is  treated  with  hydrogen 
peroxide  in  order  completely  to  reduce  the  chromate 
to  chromic  ions.  After  separation  of  the  silica,  the 
sesquioxides  are  precipitated  twice  with  ammonia  and 
the  precipitate  is  ignited  in  a  current  of  hydrogen  and 
again  fused  with  sodium  peroxide.  The  iron  remains 
insoluble  and  tho  manganese  is  precipitated  with 
hydrogen  peroxide.  Chromium  is  then  determined 
volumetrically,  and  the  aluminium  by  difference. 

L.  J.  Spencer. 

Titration  of  cyanides.  0.  Roer  (Tids.  Kjemi 
Berg.,  1929,  9,  127 — 129). — A  number  of  volumetric 
methods  for  the  determination  of  cyanides  with 
standardised  silver  or  nickel  solutions,  together  with 
Schulek’s  iodometric  process  (A.,  1923,  ii,  591),  are 
discussed,  and  the  advantages  and  disadvantages  of 
each  are  noted.  H.  F.  Harwood. 

Determination  of  composition  of  argon-nitro¬ 
gen  mixtures.  H.  Filippo  (Chem.  Weekblad, 
1929, 26, 567 — 568) . — An  improved  differential  vapour- 
pressure  method  and  apparatus  are  described. 

S.  I.  Levy. 

Determination  of  inert  gas  in  mixtures  by 
means  of  calcium  as  absorbent.  M.  Leather- 
man  and  E.  P.  Bartlett. — See  B.,  1929,  999. 

Volumetric  determination  of  potassium  with 
sodium  lead  cobaltinitrite.  V.  I.  Tovarnitzki 
and  P.  S.  Sergeenko  (Zhur.  Sakharnoi  Prom.,  1928, 
2,  228 — 236). — The  sodium  lead  cobaltinitrite  reagent 
is  prepared  by  dissolving  sodium  nitrite  (22  g.), 
cobalt  nitrate  (3  g.),  and  lead  nitrate  (5  g.)  in  a  little 
hot  water,  diluting  to  80  c.c.,  adding  5  c.c.  of  acetic, 
acid,  filtering  when  precipitation  is  complete,  and 
protecting  the  filtrate  from  light.  The  solution  under 
examination  (50  c.c.),  containing  10 — 20  mg.  of 
potassium,  is  treated  with  2 — 4  c.c.  of  the  reagent; 
after  stirring  for  20  min.  an  aqueous  suspension  of 
barium  sulphate  is  added  until  the  precipitate  is  light 
yellow.  The  precipitate  is  collected,  washed  with 
200 — 250  c.c.  of  water,  returned  to  the  beaker,  treated 
with  0-LY-permanganate  (50  c.c.)  and  sulphuric  acid 
(1  :  3,  20  c.c.),  diluted  to  300 — 400  c.c.,  and  heated  at 
100°  for  30  min.  Excess  of  OTiY-sodium  oxalate  is 
added,  and  the  solution  titrated  with  permanganate. 
The  factor  is  0-0006521.  The  maximum  error  is 
1 — 2%.  Ammonium  ions  must  be  removed. 

Chemical  Abstracts. 

Zirconium.  V.  Detection  of  traces  of  potass¬ 
ium  in  presence  of  zirconium.  R.  D.  Reed  and 


J.  R.  Withroav  (J.  Amer.  Chem.  Soc.,  1929,  51, 
323S — 3241). — Unless  excess  of  acetic  acid  is  present, 
a  phosphoric  acid  solution  neutralised  by  sodium 
hydroxide  yields  with  sodium  cobaltinitrite  solution 
a  flaky  brown  precipitate.  Phosphates,  therefore, 
are  not  suitable  for  removing  zirconium  prior  to 
testing  for  potassium  with  sodium  cobaltinitrite. 
Ammonia  solution  is  suitable  for  this  purpose,  but 
it  is  preferable  to  remove  the  zirconium  as  a  complex 
ion  by  adding  tartaric  acid,  the  acidity  of  the  solution 
being  controlled  by  means  of  sodium  hydroxide  and 
acetic  acid.  S.  K.  Tweedy. 

Electrochemical  determination  of  cations  in 
salt  solutions.  A.  Belak  and  Z.  von  Alfoldy 
(Biochem.  Z.,  1929,  214,  110 — 118). — A  method  and 
the  apparatus  required  for  the  determination  of 
sodium,  potassium,  and  calcium  in  solutions  are 
described.  The  metals  on  electrolysis  migrate  to  a 
mercury  electrode  and  form  amalgams,  which  are  kept 
in  contact  with  water,  and  the  corresponding  hydr¬ 
oxides  are  titrated.  Sodium  and  potassium  are 
determined  with  an  error  less  than  1%.  With 
calcium  greater  difficulty  was  experienced  in  that  the 
metal  did  not  form  an  amalgam  so  readily  and  tended 
to  give  a  film  of  nitride  on  the  surface  of  the  mercury. 
By  excluding  air  from  the  electrode  calcium  was  also 
determined  with  an  error  of  0-6%. 

P.  W.  Cletterbuck. 

Gravimetric  determination  of  sodium  by  the 
uranyl  zinc  acetate  method.  II.  Application  in 
the  presence  of  rubidium,  caesium,  potassium, 
lithium,  phosphate,  or  arsenate.  H.  H.  Barber 
and  I.  M.  Kolthoff  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3233—3237;  cf.  A.,  1928,  859).— The  method  pre¬ 
viously  described  may  be  used  in  presence  of  rubidium 
and  caesium.  Potassium,  if  present,  must  be  removed 
to  a  large  extent,  e.g.,  by  precipitation  with  a  solution 
of  ammonium  perchlorate  in  72%  alcohol ;  as  little  as 
0-005%  of  sodium  can  then  be  detected  in  presence  of 
potassium.  Lithium  must  be  quantitatively  removed, 
e.g.,  by  precipitation  in  presence  of  alcohol  with 
ammoniacal  ammonium  fluoride  solution,  the  excess 
of  fluoride  added  being  removed  before  precipitation 
of  the  sodium.  Phosphate  and  arsenate  ions  must  be 
removed  if  present ;  precipitation  by  means  of  mag¬ 
nesia  mixture  is  recommended.  S.  K.  Tweedy. 

Determination  of  calcium.  G.  F.  J.  INI.  Bar 
(Endokrinol.,  1928,  1,  90—99;  Chem.  Zentr.,  1929, 
ii,  198). — Certain  modifications  in  Clark:s  and  de 
Waard’s  methods  are  proposed.  The  revised  pro¬ 
cedures  give  practically  identical  values,  the  error 
being  up  to  3%.  A.  A.  Eldridge. 

Determination  of  calcium  oxide  in  quicklime. 
H.  A.  J.  Pieters  and  J.  H.  van  der  Heijden. — See 
B.,  1929,  977. 

Separation  of  calcium  and  magnesium  by  the 
oxalate  method.  Z.  Herrmann  (Z.  anorg.  Chem., 
1929,  184,  2S9— 292;  cf.  A.,  1929,  1159).— X-Ray 
photographs  of  calcium  oxalate  precipitated  in  the 
presence  of  varying  proportions  of  magnesium  show 
the.  presence  of  one  or  both  of  the  salts,  but  give  no 
indication  of  the  formation  either  of  a  compound  or 
of  mixed  crystals.  The  co-precipitation  of  mag- 
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nesium  oxalate  with  calcium  oxalate  is.  therefore 
attributed  to  adsorption.  The  period  of  induction 
occasionally  observed  in  the  precipitation  of  calcium 
oxalate  increases  with  the  degree  of  supersaturation 
of  the  magnesium  oxalate.  The  results  are  discussed 
theoretically.  F.  L.  Usiier. 

Sodium  tungstate  as  microchemical  reagent 
for  barium.  G.  Deniges  (Bull.  Soc.  Pharm. 
Bordeaux,  1929,  67,  4—7;  Cliem.  Zentr.,  1929,  ii, 
74). — With  sodium  tungstate  barium  ions  (0-5  g.  per 
litre,  or  0-005  mg.)  give  characteristic  octahedra. 
Calcium  and  strontium  are  precipitated  in  sphero- 
crystals  from  solutions  at  greater  concentration. 
Barium  sulphate  is  first  reduced  on  a  platinum  wire 
in  the  blue  cone  of  a  Bunsen  flame. 

A.  A.  Eldridge. 

Volumetric  determination  of  barium  and 
sulphates.  It.  Strebinger  and  L.  von  Zomboby 
(Z.  anal.  Chem.,  1929,  79,  1 — 8). — Barium  chloride 
can  be  accurately  titrated  with  0-25A7-sulphuric  acid 
or  alkali  sulphate  in  either  neutral  or  acid  solutions, 
using  5 — 8  drops  of  a  freshly -made  0-2%  solution  of 
sodium  rhodizonate  as  indicator ;  the  colour  changes 
at  the  end-point  from  red  to  yellow  in  neutral  solu¬ 
tions,  and  from  red  to  colourless  in  acid  ones.  Direct 
titration  of  a  sulphate  with  barium  chloride  in  presence 
of  the  above  indicator  is  not  possible,  but  the  deter¬ 
mination  can  be  carried  out  by  addition  of  a  known 
volume  of  standard  barium  chloride  to  the  sulphate 
solution,  and  titration  of  the  excess  barium  as  above. 

H.  F.  Harwood. 

Studies  on  chemical  reactions  by  potentio- 
metric  methods.  I.  Reactions  between  potass¬ 
ium  ferrocyanide  and  zinc  sulphate  which  have 
to  be  taken  into  consideration  in  volumetric 
analysis.  S.  Saito  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  8,  921 — 951). — Observations  have  been 
made  of  the  potential  change  during  the  titration  of 
potassium  ferrocyanide  and  zinc  sulphate  in  solutions 
of  various  acids  at  various  concentrations,  both  in  the 
usual  and  the  reverse  directions.  Two  complex  salts 
are  formed,  Zn.,Fe(CN)0  and  K2Zn3[Fe(CN)R]2.  The 
formation  of  the  former  proceeds  more  quickly  than 
that  of  the  latter,  which  is  irreversible  and  depends 
largely  on  the  nature  of  the  acid  present.  When  the 
readings  of  potential  are  taken  a  definite  short  time 
after  the  addition  of  the  solution,  in  1 — 2A7-acetic 
acid  only  the  end-point  of  the  formation  of  Zn2Fe(CN)6 
is  observed.  If  the  solution  is  about  0-003A7  in  hydro¬ 
chloric  or  sulphuric  acid,  the  end-points  of  the  form¬ 
ation  of  both  complex  salts  are  seen,  the  hitter  being 
the  more  distinct,  and  if  the  acid  is  0-1 — 2N  only 
the  end-point  of  the  formation  of  the  double  complex 
salt  is  found,  as  is  also  the  case  if  zinc  sulphate  is 
titrated  into  the  potassium  ferricyanide  solution. 

C.  W.  Gibby. 

Electrolytic  separation  of  lead  and  bismuth 
with  controlled  potential.  E.  M.  Collin  (Analyst, 
1929,  54,  654 — 655). — Three  c.c.  of  nitric  acid  and 
4  or  5  drops  of  a  50%  solution  of  hydrazine  hydrate 
arc  added  to  the  solution  of  lead  and  bismuth  nitrates 
in  a  volume  of  about  60  c.c.  Bismuth  is  then  electro- 
lytieally  deposited  at  SO — 85°  according  to  Sand’s 
method  (J.C.S.,  1907,91,  373),  but  with  a  0-OlA-nitric 


acid-quinhydrone  auxiliary  electrode  with  an  initial 
current  of  1-3  amp.  at  a  cathode  potential  of  —0-45 
volt  (referred  to  the  quinhydrone  electrode),  which  at 
the  end  of  the  electrolysis  is  practically  zero  at  a 
potential  of  — 0-6  volt.  About  50 %  sodium  hydroxide 
solution  is  then  added  to  the  hot  electrolyte  until 
the  precipitated  lead  hydroxide  is  just  redissolved. 
Sodium  peroxide  is  added  in  small  quantities  and  the 
solution  heated  until  all  brown  fumes  and  precipitate 
have  cleared.  After  acidification  with  concentrated 
nitric  acid  (20  c.c.  in  excess)  the  solution  is  electrolysed 
with  a  current  of  6 — 6-5  amp.  The  apparatus  used 
is  that  of  Sand  (A.,  1929,  672).  The  factors  for 
calculation  of  Pb02  to  Pb  were  determined  experi¬ 
mentally  as  follows  :  up  to  0-1  g.,  0-8660;  from  0-1 
to  0-4  g.,  0-8635 ;  from  0-4  to  0-5  g.  of  lead,  0-8605. 

D.  G.  Hewer. 

Colorimetric  determination  of  minute  amounts 
of  copper.  T.  Callan  and  J.  A.  R.  Henderson 
(Analyst,  1929,  54,  650— 653).— Sodium  diethyl- 
dithiocarbamate,  NEt,-CS-SXa,  gives  a  brown  pre¬ 
cipitate  of  the  normal  copper  salt  of  diethyldithio- 
carbamic  acid  with  solutions  containing  copper.  It 
is  a  more  sensitive  reagent  than  potassium  ferro¬ 
cyanide  or  sodium  ethyl  xanthate  and  gives  a  good 
gradation  in  depth  of  colour  with  increasing  amounts 
of  copper.  Iron,  which  gives  a  brown  colour,  and 
lead,  which  gives  a  white  turbidity,  must  be  removed 
from  the  solution.  Zinc  gives  a  white  turbidity,  but 
if  not  more  than  0-1  g.  per  100  c.c.  is  present  the 
addition  of  2—5  c.c.  of  ammonia  per  100  c.c.  prevents 
interference.  Not  more  than  0-00001  g.  of  copper 
per  100  c.c.  should  be  present  in  the  solution  to  be 
tested.  A  suitable  aliquot  portion  of  copper  solution, 
freed  if  necessary  from  other  metals,  is  diluted  in  a 
Nessler  cylinder,  and  made  slightly  ammoniacal ; 
10  c.c.  of  a  0-1%  solution  of  reagent  are  added,  and 
the  whole  is  diluted  to  100  c.c.  and  mixed.  Standard 
comparison  solutions  are  made  with  suitable  volumes 
of  copper  solution  containing  0-00001  g.  of  copper  per 
c.c.  The  brown  colour  is  stable  for  1  hr.  and  the 
reagent  has  been  successfully  used  for  determining 
copper  in  dyes  and  rubber-proofed  fabrics. 

D.  G.  Hewer. 

Nissenson  and  Neumann’s  method  for  the 
determination  of  copper  [by  boiling  with  a  thio¬ 
sulphate].  J.Majdel  (Z.  anal.  Chem.,  1929, 79,  38 — 
44;  cf.  A.,  1896,  ii,  450). — The  above  method  has  been 
critically  examined,  and  the  necessary  working  con¬ 
ditions  have  been  determined.  The  solution,  containing 
from  25  to  40  c.c.  of  concentrated  sulphuric  acid  and 
not  more  than  0-4 — 0-5  g.  of  copper  oxide,  is  diluted 
to  150  c.c.  and  heated  to  boiling.  A  boiling  solution 
of  5  g.  of  sodium  thiosulphate  in  50  c.c.  of  water  is 
added,  and  the  precipitate  collected,  washed,  dried, 
and  ignited  with  the  filter  over  the  blast.  After 
cooling,  the  lumps  are  crushed  with  a  glass  rod  and 
the  precipitate  is  reignited  for  a  further  15  min.,  and 
finally  weighed  as  oxide;  the  results  agree  to  0-05% 
with  those  obtained  by  the  electrolytic  method. 
Bismuth,  lead,  and  silver  must  be  absent,  and  only 
small  amounts  of  antimony  and  tin  may  be  present  in 
the  solution,  but  the  method  affords  a  separation  from 
all  other  metals.  Free  nitric  and  hydrochloric  acids 
interfere,  and  must  be  removed.  H.  F.  Harwood. 
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Adaptation  of  the  diphenylcarbazide  test  for 
mercury  to  the  scheme  of  qualitative  analysis. 
A.  W.  Scott  (J.  Amer.  Cliem.  Soc.,  1929,  51,  3351 — - 
3352). — To  the  concentrated  acidic  solution  of  the 
mercury  precipitate  a  few  drops  of  fairly  fresh  satur¬ 
ated  aicoholic  solution  of  diphenylcarbazide  and  a 
large  excess  of  solid  sodium  carbonate  (not  hydrogen 
carbonate  or  acetate)  are  added.  A  blue  to  pink 
tinge  is  produced.  If  the  mercury  precipitate  is  dis¬ 
solved  in  aqua  regia  the  solution  must  not  be  kept 
very  long  before  the  test  is  carried  out. 

S.  K.  Tweedy. 

Determination  of  mercurous,  bromine,  or 
chlorine  ions  by  Fajans1  method.  L.  von  Zoai- 
bory  (Z.  anorg.  Chein.,  1929,  184,  237 — 240;  cf. 
A.,  192S,  265). — When  potassium  bromide  or 
potassium  chloride,  to  which  bromophenol-blue  has 
been  added  as  indicator,  is  titrated  with  mercurous 
nitrate  solution,  the  point  of  equivalence  is  shown  by 
the  colour  change  from  yellow  to  lilac.  Bromocresol- 
purple  acts  similarly.  In  each  case  the  end-point  is 
sharper  -with  bromide  than  with  chloride. 

F.  L.  Usher. 

Determination  of  manganese  in  steel  and  iron 
by  the  persulphate-arsenite  method.  A.  A. 
Bright  and  C.  P.  Labrabee. — See  B.,  1929,  1017. 

Iodometric  determination  of  ferric  iron  and 
copper.  F.  L.  Hahn  and  H.  Clos  (Z.  anal.  Chem., 
1929,  79,  26 — 37). — The  above  determinations  have 
been  studied,  and  the  following  procedure  is  recom¬ 
mended  :  10  c.c.  of  the  concentrated  iron  or  copper 
solution  are  acidified  with  0  o — 1  c.c.  of  2W-acetic 
acid,  potassium  iodide  and  20  c.c.  of  benzene  are 
added,  and  the  liquid  is  at  once  titrated  in  a  stoppered 
flask  with  thiosulphate,  with  vigorous  shaking.  If 
iron  is  being  determined,  a  little  cuprous  iodide  should 
be  added  to  the  solution  as  a  catalyst.  Under  these 
conditions  a  titration  can  be  carried  out  in  7 — 8  min., 
and  no  after-blueing  results.  The  presence  of  mineral 
acids  at  a  concentration  greater  than  0-04Ar  renders 
the  end-point  uncertain.  Iron  and  copper  when 
present  together  in  a  solution  may  be  simultaneously 
determined  by  the  above  method,  and  in  a  second 
portion  of  the  solution  the  copper  alone  can  be  deter¬ 
mined  by  repeating  the  titration  after  the  addition  of 
phosphoric  acid  and  sodium  phosphate. 

H.  F.  Harwood. 

Determination  of  titanium  and  iron  in  rocks. 
H.  Htteber  (Tsch.  Min.  Petr.  Mitt.,  1929,  40,  192 — 
195). — In  the  sulphuric  acid  solution  of  the  sesqui- 
oxides  the  titanium  is  determined  colorimetrically 
with  hydrogen  peroxide.  The  solution  is  then  boiled 
until  the  orange-yellow  colour  disappears  and  the  iron 
is  precipitated  with  ammonia;  the  iron  is  dissolved 
in  dilute  .  hydrochloric  acid  and  determined  volu- 
metrically.  L.  J.  Spencer. 

Determination  of  thorium  in  mud  from  the  cold 
springs  of  La  Toja,  Pontevedra.  F.  Diaz  de 
Rada  (Anal.  Fis.  Q.uim.,  1929,  27,  631 — 636). — The 
co-existence  of  thorium  and  radium  in  the  mud  from 
La  Toja  is  indicated  by  the  form  of  the  decay  curves; 
practically  all  the  thorium  is  present  in  the  fraction 
soluble  in  hydrochloric  acid.  By  passing  a  current 
of  gas  at  a  uniform  rate  through  the  solution  and 


comparison  of  the  rate  of  discharge  of  an  electro¬ 
scope  with  the  rate  when  a  solution  of  known  thorium 
content  is  employed,  the  mud  is  found  to  contain 
thorium  and  its  products  prior  to  the  emanation 
stage  in  quantity  corresponding  with  about  0-25% 
of  thorium  oxide.  H.  F.  Gillbe. 

Drop  method  of  detection  of  vanadium  and 
tungsten.  Is.  A.  Tananaev  and  G.  A.  Pantchexko 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1051 — 1054). — 
The  solution  under  examination  is  oxidised  by  con¬ 
centrated  nitric  acid,  and  a  drop  is  placed  on  a  filter- 
paper  previously  wetted  with  aniline  hydrochloride, 
when  a  greenish-blue  ring  forms  in  the  presence  of 
vanadium.  This  reaction  indicates  the  presence  of 
vanadium  at  limiting  concentrations  of  not  less  than 
0-3  mg.  per  c.c.  Cations  do  not  interfere  with  this 
test,  which  cannot,  however,  be  made  in  the  presence 
of  chromate,  chlorate,  hypochlorite,  and  permanganate 
ions;  should  these  be  present,  the  solution  should 
first  be  boiled  with  concentrated  hydrochloric  acid. 
The  following  method  can  be  used  for  the  detection  of 
tungsten.  A  drop  of  solution  is  placed  on  a  filter- 
paper  wetted  -with  concentrated  hydrochloric  acid, 
when  a  yellow  stain  due  to  tungstic  acid  appears. 
This  stain  assumes  an  intense  blue  colour  on  the 
addition  of  ammonium  thiocyanate  and  stannous 
chloride,  and  this  coloration  is  intensified  by  the 
addition  of  concentrated  hydrochloric  acid.  Molyb¬ 
denum  under  the  above  conditions  gives  an  intense 
purple  stain,  which  is,  however,  discharged  on  further 
addition  of  hydrochloric  acid.  The  above  reaction 
is  sensitive  to  not  less  than  0-004  mg.  of  tungsten  in 
0-01  c.c.  of  solution.  Other  substances  do  not 
interfere.  R.  Truszkowski. 

Separation  of  elements  of  the  platinum  group 
and  their  allies.  I.  Wada  and  S.  Saito  (Bull.  Inst. 
Phys.  Cliem.  Res.  Tokyo,  1929,8,749 — 794). — Metals 
precipitated  by  hydrogen  sulphide  from  acid  solutions 
may  be  divided  into  two  groups,  of  which  the  first 
includes  antimony,  bismuth,  cadmium,  copper,  gold, 
lead,  mercury,  palladium,  and  tellurium,  which  may 
be  precipitated  from  cold  slightly  acid  solutions,  and 
the  second,  iridium,  rhodium,  and  ruthenium,  which 
may  be  precipitated  from  hot  and  more  strong!}"  acid 
solutions ;  molybdenum  and  platinum  share  the 
properties  of  both  classes.  Conditions  of  precipitation 
of  the  two  groups  are  described  together  with  the 
method  of  separation  of  the  individual  metals. 

H.  F.  Gillbe. 

[Apparatus  for]  gas  analysis.  E.  Ott. — See  B., 
1929,  999. 

Instrument  for  colorimetric  analysis.  F. 
Anselm  (Chem.  Fabr,,  1929, 504 — 505). — An  improved 
form  of  Duboscq  colorimeter,  in  which  the  alteration 
in  depth  of  the  liquid  column  is  read  on  a  scale 
engraved  on  the  circumference  of  the  wheel  operating 
the  sliding  support,  is  described.  A  difference  of 
0-1  mm.  in  the  level  of  the  liquid  can  thus  be  easily 
noted.  II.  F.  Harwood.. 

Thermo-regulator.  S.  C.  Collins  (J.  Physical 
Chem.,  1929,  33,  1850). — An  improvement  of  the 
model  previously  described  (A.,  1927,  849/. 

L.  S.  Theobald. 
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Shape  of  porcelain  evaporating  basins, 
casseroles,  and  crucibles.  W.  Volkmann  (Chem. 
I'abr.,  1929,  408 — 409). — Suggestions  are  made  for 
standardising  the  shape  and  relative  sizes  of  a  series 
of  porcelain  dishes,  casseroles,  or  crucibles.  For 
ordinary  evaporating  dishes  the  ratios  of  the  diameters 
of  a  series  are  obtained  by  drawing  lines  parallel  to 
the  diameter  (D)  of  a  semicircle  at  distances  apart 
equal  to  one  tenth  the  radius ;  the  height  (II)  of  the 
dish  is  then  0-4JD  when  D  is  less  than,  and  0-3 D  when 
D  is  greater  than,  120  mm.  For  flat-bottomed  dishes 
II—Q-25D  and  the  ratio  of  the  upper  diameter  to  the 
lower  is  1  :  0-S66,  for  casseroles  //=9Z)/16  and  for 
crucibles  II =5Z)/4  or  3Z>/4.  A  table  is  given  showing 
the  dimensions  and  capacity  of  series  of  dishes  and 
crucibles  made  in  accordance  with  this  scheme. 

A.  R.  Powell. 

Trap  for  carrying  out  reactions  in  an  inert 
atmosphere.  H.  Gilman  and  A.  P.  Hewlett  (Rcc. 
trav.  chim.,  1929,  48,  1124 — 112S). — A  simple  trap, 
consisting  essentially  of  two  bottles  connected  with  a 
vide  syphon  tube  and  containing  neutral  petroleum 
of  high  b.  p.,  for  carrying  out  reactions  such  as  the 
preparation  of  Grignard  reagents  in  an  inert  atmo¬ 
sphere  is  fully  described.  Changes  in  pressure  in  the 
reaction  vessel  due  to  temperature  changes  cause 
siphoning  of  the  hydrocarbon  from  one  bottle  into 
the  other  so  that  the  reaction  mixture  is  always  in 
contact  with  the  inert  gas  (nitrogen)  with  which  the 
apparatus  is  originally  filled.  J.  W.  Baker. 

Apparatus  for  testing  Bullring's  law  for 
corresponding  b.  p.  E.  F.  Linhorst  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3262— 3265).— The  liquid  and 
reference  substance  (water)  are  respectively  boiled 
in  vessels  fitted  with  thermometers  and  provided  with 
reflux  condensers  which  are  in  communication  with 
each  other  at  the  top  and  with  a  pump.  The  temper¬ 
atures  of  the  vapours  of  the  liquids  are  measured  for 
varying  pressures  produced  by  the  pump.  By  means 
of  this  apparatus  the  law  was  found  to  hold  very  well 
for  alcohol,  but  not  so  well  for  benzene. 

S.  K.  Tweedy. 

Laboratory  vacuum  regulator.  W.  E.  K cent¬ 
al  (J.  Amer.  Chem.  Soc.,  1929,  51,  3347—3349).— 
An  improvement  of  a  method  previously  described 
(Miller  and  McKinney,  A.,  192S,  729)  for  maintaining 
a  constant  pressure  in  the  vapour  baths  of  thermostats 
heated  by  boiling  liquids.  An  electric  relay,  con¬ 
trolled  by  a  mercury  column,  is  used  to  actuate  a 
stop-cock  in  the  atmospheric  lead  connected  to  the 
vapour  bath.  S.  K.  Tweedy. 

Automatic  cut-off  device  for  a  gas-heated 
laboratory  mercury  still.  W.  E.  Kuentzel  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3349— 3351).— The  gas 
supply  to  the  ring  burner  of  a  Dennis  mercury  still  is 
controlled  by  the  height  of  the  mercury  column  in  the 
still.  S.  K.  Tweedy. 

Calorimeter  suitable  for  determining  heats  of 
dissolution,  with  an  application  to  worked  and 
annealed  metals.  C.  J.  Smith  (Proc.  Roy.  Soc., 
1929,  A,  125,  619 — 629). — -During  the  process  of  cold¬ 
working  a  large  part  of  the  work  done  is  converted 
into  heat,  but-  the  change  in  properties  of  the  metal 
indicates  that  its  potential  energy  has  been  increased. 


This  increase  in  the  potential  energy  has  been  measured 
by  determining  the  difference  in  the  heats  of  dis¬ 
solution  of  the  cold- worked  and  fully  annealed  metals 
dissolved  in  a  suitable  solvent.  The  method  has  the 
disadvantage  that  the  heat  of  dissolution  is  large 
compared  with  the  differences  of  energy  to  be 
measured,  so  that  the  calorimetric  method  employed 
must  be  a  delicate  one,  but  this  is  compensated  by 
its  freedom  from  large  thermal  losses.  Full  details 
are  given  of  a  calorimeter  suitable  for  such  measure¬ 
ments,  based  on  the  continuous-flow  principle  originally 
due  to  Callendar.  The  most  suitable  solvent  is  a 
concentrated  solution  of  bromine  in  potassium 
bromide,  and  the  methods  used  to  overcome  the 
difficulties  involved  in  manipulating  such  a  dissolution 
are  described.  The  results  of  measurements  with 
annealed  and  hard-drawn  copper,  brass,  and  zinc 
indicate  that  the  potential  energy  stored  in  cold¬ 
working  amounts,  for  the  metals  examined,  only  to 
about  1  %  of  the  heat  of  dissolution.  The  experimental 
error  is  considered  to  be  about  0-3%. 

L.  L.  Bircumshaw. 

Robust  microbalance  of  high  sensitivity, 
suitable  for  weighing  sorbed  fibres.  J.  W. 
McBain  and  H.  G.  Tanner  (Proc.  Roy.  Soc.,  1929, 
A,  125,  579 — 5S6). — Details  are  given  of  the  con¬ 
struction  of  a  robust  and  compact  fused  quartz 
microbalance  of  the  beam  type,  sensitive  to  4x  10~u  g. 
and  capable  of  weighing  at  least  0-3  g.  The  balance 
rests  on  two  carborundum  crystal  points  attached  to 
the  fused  quartz  beam  by  means  of  a  pyrex  joint. 
Tile  magnetic  zero-point  adjustment,  differing 
essentially  from  that  proposed  by  Stock  and  Ritter 
(A.,  1926,  669),  consists  of  a  piece  of  soft  iron  wire 
scaled  into  a  fused  quartz  tubo  attached  vertically 
to  the  centre  of  the  beam,  and  a  horizontal  coil  placed 
above  and  a  little  to  one  side  of  this  vertical  pin. 
The  inclination  of  the  iron  pin  towards  the  centre  of 
the  coil,  caused  by  passing  an  alternating  current 
(60  cycles)  through  the  coil,  is  proportional  to  the 
current.  The  balance  is  enclosed  in  a  horizontal 
glass  tube  so  that  it  may  be  used  over  a  wide  range 
of  temperature  and  pressure,  including  the  conditions 
necessary  for  freeing  from  sorbed  material  the  surfaces 
to  be  weighed.  The  use  of  the  balance  is  illustrated 
by  an  account  of  preliminary  measurements  of  the 
adsorption  of  toluene  on  platinum  foil.  The  results 
obtained  are  several  times  higher  than  that  corre¬ 
sponding  with  a  unimolecular  layer  on  a  true  plane 
surface,  but  this  is  partly  explained  by  the  fact  that 
the  platinum  employed  appeared  pitted  and  scratched 
when  viewed  under  the  microscope.  A  conception 
is  advanced  whioh  would  explain  higher  values  of 
adsorption  without  reference  to  the  classical  assump¬ 
tion  of  a  thick  compressed  film,  and  providing  an 
alternative  to  the  hypothesis  of  multimolecular  layers 
built  up  by  superposition  of  unimolecular  layers. 

L.  L.  Bircumshaw. 

Meniscus  corrections  involved  in  the  cali¬ 
bration  of  graduated  tubes.  A.  More  (Analyst, 
1929,  54,  630 — 633). — The  calibration  of  graduated 
tubes  involving  the  double  meniscus  correction 
involves  difficulties  owing  to  the  material  differences 
in  published  figures.  Mercury  is  not  regarded  as  a 
suitable  calibrating  liquid  owing  to  the  surface  tension 
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being  liable  to  serious  alteration  by  traces  of  impuri¬ 
ties,  the  variation  in  the  angle  of  incidence  of  the 
mercury  surface  and  walls  of  the  tube,  and  the  possi¬ 
bility  of  small  air  pockets  between  the  mercury  and 
glass  at  the  angular  corners  at  the  bottom  of  sediment 
tubes.  The  values  of  the  meniscus  corrections  for 
water  at  20°  in  clean  glass  tubes  of  circular  cross- 
section  for  various  diameters,  interpolated  from  data 
in  the  International  Critical  Tables,  Vol.  I,  73,  which 
arc  derived  from  theoretical  considerations  by  Bash- 
forth  and  Adams  {“  Capillary  Action  ”),  are  tabulated, 
together  with  Treadwell  and  Hall’s,  Sutton’s,  and 
Winkler’s  figures,  but  the  most  trustworthy  values 
are  those  of  Bashforth  and  Adams. 

D.  G.  Hewer. 

Liquid  air  cryostat  for  temperatures  below  the 
triple  point  of  oxygen.  Y.  Shoe  (Bull.  Inst.  Phys. 
Cliem.  Res.  Tokyo,  1929,  8,  S96 — S99). — Hydrogen 
is  adsorbed  by  cojonut  charcoal  previously  cooled 
by  liquid  air  boiling  under  reduced  pressure.  By 
drawing  the  hydrogen  out  the  temperature  can  be 
reduced  to  —230°,  and  by  controlling  the  rate  of 
withdrawal  it  can  be  maintained  constant  to  less 
than  0T°.  The  heat  of  adsorption  of  hydrogen  by 
coconut  charcoal  has  been  measured  at  183°.  The 
cooling  effect  of  the  charcoal  at  about  —200°  is 
9  g.-cal.  per  g.  C.  W.  Gibby. 

Two  hot-wire  viscosimeters.  E.  G.  Richardson 
(J.  Sci.  Instr.,  1929,  6,  337 — 343). — The  distribution 
of  velocity  across  a  liquid  flowing  in  a  cylindrical 
tube  or  between  two  concentric  cylinders,  one  of  which 
is  rotating,  can  be  investigated  by  means  of  the 
cooling  of  an  electrically  heated  wire.  A  correction 
for  the  proximity  of  solid  surfaces,  which  cause  the 
apparent  velocity  to  be  greater  than  the  actual,  is 
based  on  similar  measurements  in  air. 

C.  W.  Gibby. 

Universal  X-ray  photogoniometer.  IV.  J.  D. 
Bernal  (J.  Sci.  Instr.,  1929,  6,  343 — 353). — Experi¬ 
mental  details  for  the  adjustment  of  the  instrument 
and  the  mounting,  of  crystals  are  given. 

C.  W.  Gibby. 

Electrolytic  preparation  of  photo-cells  and 
their  application.  L.  Marton  and  E.  Rostas  (Z. 


tech.  Phys.,  1929,  10,  52 — 57 ;  Chem.  Zentr.,  1929, 
ii,  81). — The  preparation  of  sodium  cells  having  a 
sensitivity  of  10~10  amp.  per  metre-candle  is  described. 
The  sodium  content  of  the  glass  renders  the  method 
unsuitable  for  the  technical  production  of  potassium 
cells.  A.  A.  Eldridge. 

Ring  methods  for  surface  tension  measure¬ 
ments.  N.  E.  Dorsey  (Science,  1929,  69,  187 — 
188). — The  two  methods  of  using  the  Du  Noily 
tensiometer  for  the  determination  of  surface  tension 
are  discussed.  L.  S.  Theobald. 

Ebullioscopic  apparatus  for  the  study  of 
mixtures  of  liquids.  W.  Swientoslawski  (Anal. 
Fis.  Quim.,  1929,  27,  439 — 446). — An  apparatus  for 
determination  of  the  b.  p.  of  mixtures  of  liquids, 
especially  of  those  containing  a  large  proportion  of 
the  more  volatile  constituent,  is  described ;  errors  due 
to  partial  distillation  of  the  latter  while  running  back 
from  the  condenser  are  largely  eliminated. 

H.  F.  Gillbe. 

Simple  apparatus  for  micro-sublimation  under 
reduced  pressure.  M.  Wagenaar  (Z.  anal.  Cliem., 
1929,  79,  44 — 46). — The  apparatus  previously 
described  (A.,  1927,  128)  has  now  been  modified  so  as 
to  permit  of  the  measurement  of  temperature  and 
pressure  during  a  sublimation.  H.  F.  Harwood. 

Preparation  of  litmus  paper.  G.  Kogan 
(Pharm.  Zentr.,  1929,  70,  725 — 727). — The  precau¬ 
tions  necessary  in  the  preparation  of  a  sensitive 
extract  are  described.  S.  I.  Levy. 

Nomogram  for  converting  observed  volumes 
of  gas  to  normal  temperature  and  pressure. 
J.  H.  Coste  (Analyst,  1929,  54,  656— 657).— Four 
graduated  lines,  P,  t,  Vpt  (observed  volume),  and 
Vxtp  (on  which  the  corrected  volume  is  read) ,  represent 
the  logarithms  of  the  natural  numbers  inscribed  on 
them,  and  are  placed  at  appropriate  distances  apart. 
The  line  joining  the  points  on  P  and  t  is  subtended  to 
cut  a  vertical  line  P/T  at  a  point  which  is  then  joined 
to  the  observed  volume  point  on  VP/,  thereby  crossing 
Vxtp  to  give  the  corrected  volume.  Provision  is 
made  for  correction  if  the  gas  is  wet. 

D.  G.  Hewer. 


Geochemistry. 


Effect  of  concentration  of  sodium  chloride  on 
certain  biochemical  processes  in  limans.  A. 
Saslavsky  and  S.  Chait  (Zentr.  Bakt.  Par.,  1929,  II, 
77,  IS— 21;  Chem.  Zentr.,  1929,  i,  3110).— The 
reduction  observed  with  sulphur  bacteria  in  dried 
liman  slime  depends  on  the  concentration  of  sodium 
chloride  in  the  brine.  A.  A.  Eldridge. 

Siliceous  sands  of  Monte  Soratte.  A.  Maffei 
(Annali  Chim.  Appl.,  1929,  19  ,  421 — 432). — The 
constitution  and  geological  genesis  of  the  pliocene 
basin  to  the  north-west  of  San  Oreste,  on  the  slopes 
of  Monte  Soratte,  have  been  studied.  Sands  from 
this  basin  contain  up  to  98%  of  silica  and  should  be 
of  great  value  in  the  glass  and  ceramic  industries. 

T.  II.  Pope. 


Heat  of  radiation  of  some  radioactive  minerals. 
A  Dorabialska  (Rocz.  Cliem.,  1929,  9,  615 — 622). — 
The  heats  of  radiation  in  g.-cal./g.  hr.  of  the  following 
minerals  have  been  measured  using  Swientoslawski 
and  Dorabialska’s  adiabatic  microcalorimeter  (A., 
1927, 1163) :  uraninite,  5-7  x  10%  johannite  3-3  X  10% 
thorianite  7-5  x  10%  Arendal  orangite  7-2  x  10% 
Langesund  orangite  3-6x10%  thorite  1-8x10%  and 
monazite  3-6  X 10%  The  values  obtained  for  orangite, 
thorite,  and  monazite  arc  much  higher  than  those 
calculated  on  the  basis  of  the  chemical  composition 
of  these  minerals.  R.  Truszkowski. 

Analyses  of  Egyptian  metamorphic  rocks 
(schists).  W.  F.  Hume,  H.  F.  Harwood,  and  H.  L. 
Riley  (Gcol.  Mag.,  1929,  66,  540 — 547). — Analyses 
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are  recorded  and  discussed.  In  the  Lawrence  Smith 
method  for  alkali  determinations  the  ratio  rock  :  am¬ 
monium  chloride :  calcium  carbonate  should  be 
changed  to  1:1-5:  12  and  the  time  of  heating  should 
be  extended  to  2  hrs.  when  the  material  is  of  a  soft, 
flaky  character.  L.  S.  Theobald. 

Chemistry  of  the  felspars.  D.  Beliankin  (Bull. 
Acad.  Sci.  U.S.S.R.,  1929,  571— 584).— Although  of 
secondary  importance,  iron  deserves  a  place  in  the 
petrography  and  classification  of  the  felspars.  In  a 
few  cases,  such  as  albite  from  Kirjabinsk  and  oligoclase 
from  Murmansk  (Mount  Medvedka),  iron  is  not 
present  in  a  form  detectable  by  ordinary  analytical 
methods,  but  most  felspars  contain  it  in  amounts  up 
to  2 — -3%.  Although  usually  left  out  of  account, 
barium  is  commonly  present  in  potasso-sodium 
felspars,  although  mostly  absent  from  plagioclases. 
Rocks  of  similar  petrographic  character,  and  not  only 
belonging  to  the  same  region  but  apparently  derived 
from  one  and  the  same  magma,  sometimes  contain 
felspars  of  widely  different  baryta  content ;  thus 
laurvikite  from  S.  Norway  contains  0-35%  BaO, 
whereas  anorthose  of  the  same  origin  is  free  from 
barium.  Similarly,  miaskites  from  the  Ilmen 
mountains  normally  contain  barium,  which  is  not 
found  in  syenites  from  these  mountains.  Strontium 
is  usually  present  in  felspars  in  minimum  proportion. 
The  chemical  formuke  of  the  felspars  are  discussed,  as 
well  as  the  distribution  in  the  space  lattice  of  the 
excess  oxides.  Results  are  given  of  a  number  of 
analyses  of  potasso-sodium  felspars  and  plagioclases 
of  various  origins.  The  analytical  data  in  certain 
cases  seem  inexplicable  except  by  assuming  the 
existence  of  chemical  anomalies.  T.  H.  Pope. 

Beryl  from  southern  Tirol.  E.  Dittler  (Tsch. 
Min.  Petr.  Mitt.,  1929,  40,  188— 189).— Massive 
white  beryl  has  been  found  in  considerable  quantity 
apparently  in  pegmatite  in  crystalline  schists  in  the 
Masull  ravine  near  Merano.  Analysis  by  F.  Schwarz 
gave :  Si02  66-55,  AL,03  18-82,  BeO  13-47,  FcO  and 
CaO  traces,  Na20  1-04,  K„0  0-14,  H20+  0-11,  total 
100-13%  ;  d  2-703,  nw  1-571.  L.  J.  Spencer. 


Chromiferous  smaragdite  from  Serbia.  E. 
Harbich  (Tsch.  Min.  Petr.  Mitt.,  1929,  40,  191— 
192). — Finely  fibrous  emerald-green  actinolite  occur¬ 
ring  in  serpentine  with  chromite  and  magnesite  near 
Yeles  contained  :  SiO„  49-74,  Ti02  0-40,  Alo0,  S-70, 
Cr203  2-30,  Fe203  3-07,  MnO  0-04,  MgO  20r44,  CaO 
13-32,  NazO  1-20,  H20+  1-52,  total  100-73%  ;  d  3-022. 

L.  J.  Spencer. 

Chemical  structure  of  boghead  coal.  G. 
Stadnikov  and  L.  Kaschtanov  (Brennstofi-Chem., 
1929, 10,  417 — 419). — An  examination  of  the  products 
of  the  hydrogenation  (“  berginisation  ”)  of  Siberian 
boghead  coals,  together  with  previous  results  of  the 
action  of  alcoholic  potassium  hydroxide  on  these  coals 
(B.,  1929,  158),  leads  to  the  conclusion  that  they 
consist  of  saturated  and  unsaturated  monocarboxylic 
acids  of  the  aliphatic  series,  of  cyclic  and  polycyclic 
acids,  and  of  neutral  oxygenated  compounds  of 
cyclic  structure.  On  hydrogenation  the  cyclic  acids 
eliminate  carbon  dioxide  and  are  transformed  into 
cyclic  hydrocarbons.  The  products  of  hydrogenation 
contain  no  phenols.  A.  B.  Manning. 

Theory  of  the  origin  of  fusain.  E.  Hoffmann 
(Brennstoff-Chem.,  1929, 10, 419 — ‘422). — The  mode  of 
occurrence  of  some  specimens  of  fusain  is  discussed 
and  it  is  shown  that  they  cannot  have  originated  in 
the  manner  suggested  by  Lieske  (A.,  1929,  1036). 

A.  B.  Manning. 

Theory  of  the  origin  of  fusain.  R.  Lieske 
(Brennstoff-Chem.,  1929,  10,  422 — 424). — A  reply  to 
Hoffmann  (cf.  preceding  abstract).  A.  B.  Manning. 

Fossil  resin.  J.  Cortelezzi  (Rev.  fact  cienc. 
quim.  La  Plata,  1929,  5,  [2],  25 — 63). — The  amber¬ 
like  substance  had  d  1-0527,  n0  1-529,  b:  p.  335°,  acid 
value  42-15,  saponif.  value  109-6,  and  contained  C 
76-550,  H  10-202,  O  13-188,  S  0-059,  ash  (K,  Fe,  Ca, 
Mg,  Si02,  S03)  0-08,  H20  (100°)  2-30% ;  essential  oils 
5-30,  bitter  substances  7-22,  free  acids  1-34%. 

Chemical  Abstracts. 

Sandia  mountains  meteorite.  H.  H.  Nininger 
(Amer.  J.  Sci.,  1929,  [v],  18,  412 — 415). — An  analysis 
is  given  of  the  Sandia  mountains  meteorite.  It  has  an 
unusually  high  platinum  content.  C.  W.  Gibby. 


Organic  Chemistry. 


Temperature  of  fusion  of  organic  compounds. 
XII.  Alternation  phenomena.  J.  Timmermans 
(Bull.  Soc.  chim.  Belg.,  1929,  38,  295—300).— 
Theoretical.  The  difficulties  which  arise  in  the 
methods  of ,  enumeration  of  the  carbon  atoms  in 
homologous  series  suggested  by  Verkade  (A.,  1926, 
686,  1210)  and  by  Nekrassov  (A.,  1928,  613)  are 
discussed.  The  interpretations  of  the  different  altern¬ 
ation  phenomena  in  carbon  chains,  put  forward  by 
the  author  on  the  basis  of  Hinrichs’  theory,  have  been 
extended  by  taking  into  account  Nekrassov’s  views 
(loc.  cit.)  on  the  structure  of  hydrocarbon  chains. 

M.  S.  Burr. 

Wieland's  theory  and  the  phenomenon  of 
oxidation  of  petroleum  hydrocarbons.  L.  Ber- 
mejo  (Anal.  Fis.  Quim.,  1929,  27,  695—700).— 


The  results  obtained  in  the  oxidation  of  petroleum 
hydrocarbons  by  air  or  oxygen  are  concordant  with  the 
mechanism  of  oxidation  (dehydrogenation)  proposed 
by  Wieland.  Saturated  hydrocarbons  may  thus 
yield  unsaturated  hydrocarbons,  and  the  next  stage  is 
the  addition  of  water  to  the  double  linking  produced, 
followed  by  polymerisation,  by  elimination  of  water  or 
generation  of  hydrogen  peroxide,  or  the  formation  of 
peroxides.  R.  K.  Callow. 

Direct  oxidation  of  hydrocarbons  by  air. 
P.  Dumanois  and  P.  Mondain-Monval  (Compt.  rend., 
1929,  189,  761 — 763). — When  a  mixture  of  pentane 
and  air  is  slowly  heated  under  pressure  at  constant 
volume  there  is  a  sudden  rapid  rise  in  pressure, 
accompanied  by  the  formation  of  carbon  dioxide  and 
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.aldehyde,  immediately  prior  to  the  spontaneous 
explosion  of  the  mixture  at  230°.  After  the  explosion 
aldehyde  is,  and  carbon  dioxide  is  not,  present  in 
appreciable  quantity.  Analogous  results  -were  ob¬ 
tained  with  hexane,  heptane,  octane,  and  technical 
mixtures.  A.  A.  Goldbebo. 

Pyrolysis  of  hydrocarbons,  n-  and  iso- 
Butanes.  C.  I).  Hurd  and  L.  U.  Spence  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3353 — 3362). — The  gases  are 
passed  through  Pyrcx  glass  tubes  at  600°  and  700° 
at  about  0  c.c.  per  sec.  At  600°,  butane  undergoes 
22%  decomposition  into  (a)  a  mixture  of  methane  and 
propylene,  (6)  a  mixture  of  ethane  and  ethylene; 
little  dehydrogenation  takes  place  and  the  ratio 
a  :  6=55  :*40.  At  700°,  75%  fission  occurs,  and  an 
excess  of  ethylene  is  produced  by  secondary  reactions. 
The  general  course  of  the  pyrolysis  is  the  same  as  at 
600°.  isoButane  decomposes  at  600°,  yielding  mix¬ 
tures  of  hydrogen  and  isobutene  (major  decom¬ 
position)  and  methane  and  propylene ;  more  methane 
is  produced  than  the  change  CHMe3  — >-  CH4+ 
CHolCHMe  requires,  probably  because  of  further 
interaction  of  (active?)  hydrogen  with  isobutene  or 
propylene.  At  700°,  isobutane  yields  more  propylene 
than  isobutene  and  a  small  amount  of  tar  is  formed. 
Decomposition  of  n-butane  appears  to  occur  largely 
through  the  fission  of  C-C  linkings,  whilst  isobutane 
undergoes  both  C  C  and  OH  linking  fission,  the  latter 
predominating. 

The  best  analytical  procedure  is  to  determine  the 
ethylene  derivatives  (after  removal  of  any  acetylenes 
formed  with  alkaline  potassium  iodomercurate  solu¬ 
tion)  by  absorption  in  varying  concentrations  of 
sulphuric  acid.  isoButene  and  propylene  are  best 
absorbed  in  62-4  and  82*5%  acid,  respectively ; 
ethylene  requires  fuming  sulphuric  acid  (8%  S03). 

H.  Burton. 

Preparation  of  isoprene  with  a  theoretical 
hydrogen  value.  H.  I.  Waterman  and  H.  A.  van 
Westen  (Rec.  trav.  china.,  1929,  48,  10S4— 1086). — 
Isoprene,  b.  p.  34-5 — 35-0°/762  mm.,  d?  0-6S06,  rif, 
1-4194,  bromine  value  (Mcllhiney)  234-7  (theoretical 
469-5),  containing  at  most  very  small  amounts  of 
dimethylallene  or  other  isomerides  is  prepared  as 
follows.  Crude  a-methyl-A°-butcne  obtained  by  de¬ 
hydration  of  amyl  alcohol  with  aluminium  oxide  at 
500°  is  treated  with  bromine  at  —15°,  the  vapour  of  the 
bromides,  b.  p.  56 — 61°/13  mm.,  passed  successively 
over  barium  chloride  and  potassium  hydroxide  in 
asbestos  vessels,  and  the  product  condensed  in  liquid 
air  and  fractionated.  The  sample  so  obtained  absorbs 
the  theoretical  quantity  of  hydrogen  (mean  99-6%; 
cf.  A.,  1929,  907),  giving  (3-methylbutane,  b.  p.  2S-7 — 
29-0°/764  mm,,  nj?  1-3542.  J.  W.  Barer 

Preparation  of  decene  with  a  theoretical  hydro¬ 
gen  value.  H.  I.  Waterman,  P.  yan’t  Stoker,  and 
H.  A.  van  Westen  (Rec.  trav.  chim.,  1929, 48, 1097— 
1102). — A  specimen  of  decene,  b.  p.  171 — 173°,  <ff 
0-7447,  ?!u  1-4259,  which  may  contain  isomerides  but 
is  free  from  other  hydrocarbons,  is  prepared  by 
Grosjean’s  method  (A.,  1S92,  691),  repeated  fraction¬ 
ation  of  the  product,  conversion  of  tlae  fraction  b.  p. 
170 — 173°/763  mm.  into  bromides,  b.  p.  136 — 139°/ 
12  mm.,  with  bromine  in  chloroform  at  —15°,  regener¬ 


ation  of  the  hydrocarbon  by  the  action  of  a  zinc- 
copper  couple,  and  final  fractionation  over  sodium. 
The  specimen  has  a  bromine  value  (Mcllhiney) 
114-8  (theoretical  114-0)  and  a  theoretical  hydrogen 
value  (101-4%),  the  decane  so  formed  having  b.  p. 
172—173°,  df  0-7312,  nf,  1-4124  (cf.  Krafft,  A.,  1882, 
1271).  Decene  preparations  described  in  the  liter¬ 
ature  arc  untrustworthy.  J.  W.  Baker. 

Preparation  of  hexadecene  with  a  theoretical 
hydrogen  value.  H.  I.  Waterman,  P.  van’t 
Stoker,  and  H.  A.  van  Westen  (Rec.  trav.  claim., 
1929,  48,  1103 — 1111 ;  cf.  preceding  abstract). — Pure 
hexadecene  (possibly  containing  isomerides),  b.  p. 
157-5°/15-5  mm.,  m.  p.  2-2°,  <£f  0-7S25,  1-4-119, 

bromine  value  (Mcllhiney)  71-2  (theoretical  71-3),  is 
prepared  by  Krafit’s  method  (A.,  1SS4,  571)  and 
subsequent  purification  of  the  product  by  conversion 
into  the  bromides,  removal  of  saturated  hydrocarbons 
by  fractionation  in  a  vacuum,  regeneration  of  hexa¬ 
decene  fa-om  the  bromides  by  the  action  of  a  zinc- 
copper  couple,  and  final  fractionation  with  a  column. 
The  specimen  lias  a  theoretical  hydrogen  value,  being 
reduced  to  hexadecane,  m.  p.  16-6°,  df  0-7751,  ?i„ 
1-4352.  .  Absorptioia  of  hydrogen  and  bromine  by 
hexadecene  occurs  more  slowly  than  with  the  lower 
homologues,  10  min.  being  necessary  to  obtain  a 
theoretical  bi-omiiae  value.  J.  W.  Baker. 

Kinetics  of  the  polymerisation  of  acetylene. 
R.  N.  Pease  (J.  Amer.  Chem.  Soc.,  1929,  51,  3470 — 
3475). — The  polymerisatioaa  of  acetylene  has  been 
studied,  using  the  flow  method.  Reaction  is  detect¬ 
able  at  400°  and  at  600°  regular  flashiiag  begins  with 
high  flow  rates :  with  low  flow  rates  the  experiment  can 
be  carried  out  at  650°.  Polymerisation  is  the  only 
reaction  of  importance  up  to  600°.  This  is  a  homo¬ 
geneous,  bimolecular  reaction ;  with  a  glass  packing, 
the  rate  decreases.  The  products  formed  are  benzene 
and  other  hydi-ocarbons,  which  are  readily  polymerised 
or  carbonised  by  sulphuric  acid.  H.  Burton. 

Regularities  in  the  m.  p.  of  crystalline  deriv¬ 
atives  of  various  aliphatic  alcohols.  G.  B. 
Malone  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc.,  1929, 
51, 3424 — 3427). — The  m.  p.  (corr.)  of  the  3  : 5-dinitro- 
benzoates  of  the  following  alcohols  are :  methyl,  107-S° ; 
ethyl,  92-7° ;  n-propyl,  73-0° ;  a-butyl,  62-5° ; 
n -amyl,  46-4° ;  n-hexyl,  5S-4° ;  ?i-heptyl,  46-9° ; 
?j-octyl,  60-8° ;  n -nonyl,  52-2° ;  isobutyl,  86-5° ;  iso- 
hexyl,  69-8° ;  isoheptyl,  54-5° ;  iso  octyl,  58-3° ;  iso¬ 
propyl,  122-1°;  sec.-butyl,  75-6°;  sec  .-amyl,  62-1°; 
sec. -hexyl,  38-0°;  sec.-heptyl,  49-4° ;  sec. -octyl,  32-2° ; 
sec  .-nonyl,  42-S°.  In  the  n-  and  iso-series,  the  esters 
from  the  even-numbered  (carbon  atoans)  alcohols  show 
a  higher  m.  p.  than  those  from  the  odd-numbered 
alcohols ;  the  effect  is  not  pronounced  with  the  lower 
members  of  the  w-scries.  For  the  esters  from  the 
sec.-alcohols  the  above  relationship  is  reversed. 

H.  Burton. 

Behaviour  of  monohydric  alcohols  towards 
ferrous  sulphate  and  liydrogen  peroxide.  L. 
Rosenthaler  (Arch.  Pharm.,  1929,  8,  599—601).— 
Fenton’s  reagent  reacts  with  aqueous  methyl,  ethyl, 
and  w-propyl  alcohols,  affording  the  corresponding 
aldehydes  and  acids  ;  isopropyl  alcohol  yields  acetone 
and,  secondarily,  formic  acid,  ?i -Butyl,  isobutyl,  and 
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fsoamyl  alcohols  give  the  corresponding  aldehydes  and 
acids  and  secondary  products  arising  from  the  further 
oxidation  of  the  acids.  C.  C.  N.  Vass. 

Metal  alkoxides  and  ortho-acid  esters.  I. 
Alkoxo-acids  and  their  salts.  H.  Meerwein  and 
T.  Bersin  (Annalen,  1929,  476,  113— 150).— The 
following  alkoxides  are  described  :  potassium  lithium 
iso propoxide,  [Li(OPr^)2]K ;  potassium  beryllium 
ethoxide,  [Bc(OEt).j]2K ;  sodium  magnesium  n -prop- 
oxide  ;  potassium  calcium  benzyloxide ;  potassium 
zinc  methoxide,  [Zn(OMe)3]K,  and  ethoxide-,  sodium 
zinc  isopropoxide ;  aluminium  zinc  iso propoxide, 
[Zn(OPi-0)3]3Al ;  zinc  boron  methoxide,  [B(OMe)4],Zn ; 
sodium  boron  isoamyloxide ;  potassium  boron  benzyl- 
oxide-,  sodium  boron  phenoxidey  aluminium  hydroxo- 
elhoxide,  Al(OH)(OEt)2 ;  aluminium  cyclohexoxidc ; 
aluminium  dihydroxocyclohexoxide ;  potassium  alumin¬ 
ium  methoxide,  [Al(OMc)j]K ;  lithium  aluminium 
methoxide-,  potassium  aluminium  ethoxide-,  sodium 
aluminium  ethoxide-,  thallium  aluminium  ethoxide-, 
calcium  aluminium  ethoxide ;  magnesium  aluminium 
ethoxides,  [Al(OEt)4]2Mg,  b.  p.  220— 228°/4  mm.,  m.  p. 
129°,  and  [Al(OEt),.]2Mg3,  m.  p.  240°;  potassium 
aluminium  n-propoxide,  m.  p.  157 — 158°;  potassium 
aluminium  iso propoxide ;  calcium  aluminium  iso- 
propoxide,  b.  p.  230 — 240°/3  mm.,  m.  p.  124° ;  magnes¬ 
ium  aluminium  iso propoxide,  b.  p.  130 — 142°/2  mm., 
m.  p.  20,2° ;  potassium  aluminium  n-butoxide,  m.  p. 
164 — 165° ;  lithium  aluminium  isoamyloxide ;  potassium 
aluminium  cyclohexoxidc ;  potassium  aluminium 
benzyloxide,  m.  p.  128 — 129°;  sodium  aluminium 
benzyloxide,  m.  p.  226 — 22S°;  copper  aluminium 
ethoxide ;  nickel  aluminium  ethoxide ;  cobalt  aluminium 
ethoxide-,  sodium  antimony  methoxide,  [Sb(OMe)4]Na, 
and  corresponding  ethoxide ;  the  compounds 
[Sn(OEt)G]H2,[Sn(OEt)6]HNa  and  [Sn(0Et)c]HNa ; 
normal  potassium  tin  ethoxide,  [Sn(OEt)G]IC, ;  a  potaas- 
ium  titanium  butoxide,  [Ti(OBu)G]H,,[Ti(6Bn)r)]HK ; 
a  sodium  zirconium  ethoxide,  [Zr(0Et)c]HNa  (and 
corresponding  methoxide) ;  sodium  tellurium  ethoxide, 
[Te(OEt)6]HNa ;  sodium  selenium  ethoxide, 
[Se(OEt)„]HNa ;  and  sodium  antimony  ethoxide, 
[Sb(OEt)G]Na. 

The  following  substances  were  prepared  incident¬ 
ally :  methyl  antimoniate,  Sb(OMe)s,  m.  p.  123 — 124° 
(corresponding  ethyl,  iso propyl,  and  n-bulyl  esters, 
b.  p.  103°/18  nun.,  b.  p.  103-5°/21  mm.,  and  b.  p. 
150 — 151°/16  mm.,  respectively);  ferric  ethoxide ; 
stannic  ethoxide,  titanium  n-butoxide,  b.  p.  177°/ 
6-7  mm.;  zirconium  ethoxide-.  methyl  orthotellurate, 
Te(OMc)4,  b.  p.  123 — 124°/17  mm.  (corresponding 
ethyl  ester,  b.  p.  107 — 107T>°/5-5  mm.  m.  p.  20°); 
selenium  tetraethoxide ;  antimony  peniaelhoxide,  b.  p. 
153°/3-5  mm.,  m.  p.  3S°;  antimony  chloroethoxide, 
[SbCl(OEt)5]Na;  and  benzyl  borate,  b.  p.  238—239°/ 
12  mm.  R.  J.  W.  Le  Fevre. 

Reaction  of  magnesium  ethyl  bromide  with 
epichlorohy  drin .  C.  E.  Koelscu  and  S.  M. 
McElvain  (J.  Amer.  Chem.  Soe.,  1929,  51,  3390— 
3394). — Magnesium  ethyl  bromide  reacts  with  epi- 
chlorohydrin,  yielding  a  mixture  of  a-chloro-y-bromo- 
propan-P-ol  (jnain  product)  and  a-chloropcntan-fi-ol 
(I),  b.  p.  157 — 100°/735  mm.,  d'$.  1-0143,  rif!  1-4404 
(16 — 19%  yield;  acetate,  b.  p.  1S6 — lSS°/740  mm.. 


dS,  1-0S25,  nf,  1-432S;  3:5 -dinilrobenzoate,  m.  p. 
83 — 84°)  (cf.  Eournoau  and  Tiifeneau,  A.,  1908,  i,  163). 
Treatment  of  I  with  thionyl  chloride  and  dicthylaniline 
gives  afi-dichloropenta-ne,  b.  p.  145-8 — 146-2°/739  mm., 
d3,  1-0767,  nf;  1-4448,  also  obtained  by  the  addition  of 
chlorine  to  A“-pcntenc  in  carbon  tetrachloride  solution. 
aP-Dichloropentane  reacts  slowly  with  sodium  iodide 
in  acetone  solution,  liberating  free  iodine  (cf.  van 
Duin,  A.,  1924,  i,  702).  H.  Burton. 

isoAmyl  compounds.  J.  Timmermans  and 
(Mme.)  Hennaut-Roland  (Anal.  Fis.  Quim.,  1929, 
27,  460 — 472). — isoAmyl  alcohol,  prepared  by  the 
method  of  Loequin  (A.,  1904,  i,  546;  cf.  A.,  1902,  i, 
19S),  has  b.  p.  132-0°,  d"  0-82390,  1-40853.  It 

yields  a  glassy  mass  in  liquid  air.  isoAmyl  bromide 
(cf.  Fournier,  A.,  1906,  i,  787)  is  freed  from  the  alcohol, 
with  which,  it  forms  an  azeotropic  mixture,  by  treat¬ 
ment  with  phosphoric  oxide.  It  has  m.  p.  —112-0°, 
b.  p.  120-65°/760  mm.,  f/J  1-22912,  1-44332.  Di  iso- 

amyl,  prepared  from  isoamyl  bromide  and  sodium, 
has  m.  p.  —49-2°,  b.  p.  160-0°/760  nun.,  rfj  0-73785, 
n]J  1-41049.  The  variation  of  b.  p.  with  pressure,  df 
and  df,  id 3  for  H  and  He  lines,  dispersion,  molecular 
rcfractivities,  viscosities,  and  surface  tensions  and  the 
variation  of  these  properties  with  temperature  havo 
also  been  determined.  The  values  given  in  the 
literature  are  compared  and  criticised. 

R.  Iv.  Callow, 

Determination  of  the  constitution  of  citronellol 
and  rhodinol  by  the  quantitative  ozonisation 
method.  V.  Grionard  and  J.  Dosuvre  (Bull.  Soc. 
chim.,  1929*  [iv],  45,  S09— 827). — A  reply  to  Verley 
(A.,  1928,  1138,  1139).  In  part  a  recapitulation  of 
arguments  already  advanced  (A.,  1929,  542).  Citro- 
ncllol  when  treated  with  benzoyl  chloride  and  hydrogen 
chloride,  is  found  by  the  quantitative  ozonisation 
method  to  contain  50%  of  a-  and  50%  of  (3-form,  a 
result  inconsistent  with  Vcrley’s  theory  of  trans¬ 
formation  of  «-  into  (3-ozonidc  (A*,  1924,  i,  865 ;  1925,  i, 
406;  192S,  1138).  Successive  oxidation  with  dilute 
permanganate  and  chromic  acid  yields  results  gener¬ 
ally  in  agreement  with  those  obtained  by  ozonisation. 
Verley’s  theory  fails  to  account  for  the  presence  in 
limonene  of  80%  of  a-  and  20%  of  (3-isomcridc 
(Escoiutou,  A.,  192S,  1357),  or  Grignard  and  Savard’s 
results  on  pulegone  and  wopulegone  (A.,  1926,  72, 
408;  192S,  765).  Ozonisation  of  tsopulegol  obtained 
by  heating  citronellol  with  acetic  anhydride  at  160 — 
1S0°  for  20  hrs.  and  hydrolysis  with  alcoholic  potassium 
hydroxide  indicated  92%  of  a-  and  only  3%  of 
G-isomcride,  the  latter  being  probably  due  to  traces 
of  unchanged  citronellol.  Similarly,  geraniolene,  b.  p. 
141-5— 142-5°/758 mm.,  df'2  0-757,  nf - 1  -4400,  obtained 
fromcitral,  b.  p.  107 — 109°/12  mm.  (90%  (3-isomcride), 
by  oxidation  with  silver  nitrate  (cf.  Dclepine  and 
Bonnet,  A.,  1909,  i,  632)  and  distillation  of  the  geranic 
acid  (affording  93%  of  acetone  on  ozonisation)  in 
hydrogen,  yields  on  ozonisation  48%  of  formaldehyde, 
57%  of  formic  acid,  and  84%  of  acetone,  indicating 
the  presence  of  90%  of  (3a'-isomeride, 
CMe2:CH-[CH2]2-CMc:CH2,  and  10%  of  ax'-form, 
CH2:Cl\Ie-[CH2]3-C]Me:CH2.  No  appreciable  migration 
of  the  double  "linking  lias  thus  occurred,  although  on 
Verley’s  hypothesis  considerable  isomerisation  of  a'- 
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into  jJ-ozonide  should  take  place.  Acetol  is  not 
formed  when  citronellal  dimethylacetal  is  ozonised  in 
acetic  acid  media  (cf.  Harries  and  Comberg,  A.,  1915, 
i,  966).  Verley’s  high  constants  for  “  pure  ”  citronellal 
and  rhodinal  (cf.  Waterman  and  Elsbach,  A.,  1929, 
542)  are  attributed  to  the  presence  of  t.sopulegol. 
Verley’s  rhodinal,  f/J  0-8751,  df  0-8694,  shows  an 
abnormal  temperature/density  coefficient  and  neither 
the  refractivity  curve  nor  the  rotatory  dispersion 
curve  affords  any  criteria  of  purity.  The  semi- 
carhazones  similarly  afford  no  definite  evidence,  being 
crystalline  mixtures  of  varying  proportions  of  the  a- 
and  (3-isomerides  both  in  the  active  and  the  racemic 
state.  Thus,  citronellal,  b.  p.  95 — 96°/19  mm.,  d\7i 
0-86,  njt'5  1-4507,  [a]1,)  +9-68°,  containing  (ozonisation 
in  pyridine)  75%  of  (3-  and  19%  of  a-isomeride,  gives 
a  semicarbazone,  m.  p.  83-5°,  the  mother-liquors  con¬ 
taining  a  semiearbazone,  m.  p.  80-5 — 81°;  a  mixture 
has  m.  p.  82 — 83°.  Ozonisation  of  the  semicarbazone, 
m.  p.  83-5°,  indicates  88%  of  the  (3-isomeride.  Simi¬ 
larly,  citronellal.  b.  p.  102 — 103°/24  mm.,  d)75  0-8533, 
1-4483,  [«]g  +10-3°  (86%  p-,  14%  a-form),  purified 
by  sodium  hydrogen  sulphite,  gives  a  semicarbazone, 
m.  p.  83-5°  (88%  [3 -form,  by  ozonisation).  Comparison 
with  literature  data  indicates  that  Verley’s  pulegone 
(semicarbazone,  m.  p.  172°)  is  essentially  a-tsopulegone. 
d-Citronellal,  b.  p.  90 — 91°/12  mm.,  df  0-855,  nf 
1-4494,  [a]'D5  +10-36°  (26%  of  «-  and  70%  of  p-form), 
obtained  by  dehydration  of  hydroxycitronellol  with 
10%  phosphoric  acid,  affords  two  semicarbazones, 
m.  p.  77-5°  and  81-5°,  the  original  d-citronellol, 
b.  p.  109o/9  mm.,  yielding  with  benzoyl  chloride  at 
140 — 160°  for  6  hrs.  a  d-rhodinol,  b.  p.  109° /9  mm., 
df8  0-8575,  wj?0  1-4566,  [a]1,}  +3-23°,  containing  36% 
of  a-  and  64%  of  p-form.  Catalytic  dehydrogen¬ 
ation  in  presence  of  copper  vields  a  rhodinal,  b.  p. 
82— 83°/8  mm.,  df'1  0-856,  1-4481,  [a])7  +10-23°, 

containing  34%  of  a-  and  62%  of  p-form,  and  yielding 
two  semicarbazones,  m.  p.  78 — 78-5°  and  76—76-5°, 
the  former  containing  (ozonisation)  67%  of  P-form. 
Commercial  “  rhodinol  ”  (Givaudan),  b.  p.  109 — 110°/ 
9  mm.,  giving  on  ozonisation  86%  of  acetone,  corre¬ 
sponding  with  the  p-form,  with  benzoyl  chloride 
affords  56%  of  Barbier  and  Bouveault’s  “  rhodinol,” 
b.  p.  IIO7IO  mm.,  df  0-857,  »g  1-4562,  [<x]g  -1-3°, 
containing  42%  of  a-  and  53%  of  p-isomeride  (cf. 
A.,  1929,  907),  which  on  dehydrogenation  yields  an 
Z-rhodinal,  b.  p.  89 — 90°/12  mm.,  df  0-856,  nf  1-4481, 
[a]g  -4-8°,  containing  38%  of  a-  and  62%  of  P-iso- 
meride,  and  giving  two  semicarbazones,  m.  p.  75°, 
[a]1,,7  —0-4°  (64%  of  p-form  by  ozonisation),  and 
64 — 65°,  [oc]f  —0-05°  (62%  of  P-form).  The  original 
Givaudan  rhodinol  similarly  affords,  in  addition  to 
citral,  an  Z-citronellal,  b.  p.  85 — 87°/10  mm.,  df  0-856, 
«1>  1-4499,  [«]g  —4-41°,  containing  20%  of  a-  and 
80%  of  p-form  and  giving  one  semicarbazone,  m.  p. 
80°  (91%  of  p-form  by  ozonisation).  d-Citronellal, 
b.  p.  110710  mm.,  df  6-858,  [a]f  +2-76°,  containing 
28%  of  a-  and  70%  of  p-isomeride,  obtained  by  de¬ 
hydration  of  hydroxycitronellol  from  Java  citronellol, 
when  converted  into  acetate,  saturated  with  hydrogen 
chloride  at  0°,  and  treated  with  basic  lead  nitrate  (cf. 
Tiemann  and  Schmidt,  A.,  1897,  i,  198)  gives  on 
hydrolysis  of  the  eitroncllvl  acetate  a  d-citronellol, 
b.  p.  113— 114°/13  mm.,  df  0-856,  nf  1-4554  (allo- 


phanate,  m.  p.  104-5°),  containing  (ozonisation)  38% 
of  a-  and  60%  of  p-form,  together  with  hydroxy  - 
cilronellyl  acetate,  b.  p.  143 — 146°/13  mm.  Dehydr- 
ation  of  the  hydroxycitronellol,  b.  p.  140 — 147°/ 
13  mm.,  obtained  on  hydrolysis  yields  d-citronellol, 
b.  p.  110— 112°/11  mm.,  df  0-854,  nf5  1-4533,  [a]f 
+3-63°  (allophanate,  m.  p.  105°),  containing  (by 
ozonisation)  17%  of  a-  and  80%  of  p-form,  trans¬ 
formation  of  the  p-  into  the  a-form  thus  occurring  only 
under  the  influence  of  acids.  It  is  accordingly 
suggested  that  the  semicarbazones  of  the  a-  and 
P-forms  tend  to  approximate  towards  eutectic  mix¬ 
tures  of  about  50%  of  each  form,  fractionation 
affording  only  racemic  and  active  mixtures.  Savard’s 
results  (A.,  1929,  978)  are  not  necessarily  inconsistent 
with  the  ozonisation  results,  since  Henri’s  law  is  based 
on  observations  made  with  functional  groups  occupy¬ 
ing  the  ay-positions.  When  the  distance  between  the 
functional  groups  is  greater  it  is  possible  that  the  two 
groups  will  exert  their  normal  individual  influence  and 
that  the  group  nearest  the  extremity  of  the  chain  will 
give  an  absorption  band  nearest  the  red. 

R.  Brightmax. 

Electronic  conception  in  organic  chemistry. 
HI.  Dissociation  and  semihydrobenzoin  re¬ 
arrangement  of  p-acetyl-aa-dimethylglycol.  M. 
Migita  (Bull.  Chem.  Soc.  Japan,  1929, 4,  225 — 234). — 
p-Acetyl-aa-dimethylethylene  glycol,  b.  p.  114°/ 
22  mm.,  best  prepared  by  the  oxidation  of  mesityl 
oxide  with  potassium  permanganate  during  6  hrs.  at 
7 — 8°  (cf.  Harries  and  Pappos,  A.,  1901,  i,  673),  is 
converted  by  excess  of  boiling  dilute  sulphuric  acid 
(1  : 5)  during  3  hrs.  into  acetone,  methyl  isopropyl 
ketone,  and  acetol  (identified  by  conversion  into 
3-hydroxy-2-methylquinoline),  whilst  interaction  with 
excess  of  concentrated  sulphuric  acid  at  0°  for  2  hrs. 
afforded  only  acetone  and  methyl  isopropyl  ketone. 
Under  both  conditions  dissociation  and  semihydro¬ 
benzoin  rearrangement  proceed  simultaneously.  An 
electronic  interpretation  of  the  results  is  given. 

A.  I.  Vogel. 

Reactions  of  propargyl  acetal.  J.  Grard 
(Compt.  rend.,  1929,  189,  925—927;  cf.  A.,  1929, 
1276). — Treatment  of  yy-diethoxy-Aa-propinene  in 
alcoholic  solution  with  ammoniaeal  cuprous  chloride 
and  silver  nitrate  gives  a  mono-cuprous  and  a  mono¬ 
silver  derivative,  respectively ;  the  latter  reacts  with 
iodine  to  form  a-iodo-yy-dietlioxy-A“-propiiiene  and 
app-tri-iodoacraldeliyde.  Oxidation  of  the  copper 
compound  with  potassium  ferricyanide  yields  a«%- 
tetraethoxv-A^-hexadi-inene,  m.  p.  —8°,  b.  p. 
140 — 141°/3  mm.,  d  0-9730,  n  1-4638.  Treatment  of 
the  acetal  with  urethane  gives  a  compound, 
CH-C-CH(NH-C02Et)2,  m.  p.  180—180-5°;  with 
carbamide,  a  complex  tri-ureine  is  formed.  Inter¬ 
action  of  yy-diethoxy-Aa-propinene  with  magnesium 
ethyl  bromide  gives  th esubstance  OEt-CHEt-C:C-MgBr , 
-which  with  water  yields  y-ethoxy-A°-pentinene,  b.  p. 
10S°,  d22  0-8096,  n22  1-4072,  and  with  a  saturated 
solution  of  mercuric  chloride  yields  methyl  a-ethoxy- 
propyl  ketone,  b.  p.  76° /67  mm.,  d17  0-8849,  nli  1-4075 
(semicarbazone,  m.  p.  93—95°).  Interaction  with 
magnesium  phenyl  bromide  gives  y-ethoxy-y-phenyl- 
\a-propinene,  b.  p.  100 — 105°/15  mm.,  d17  1-023,  «15 
1-5365.  A.  A.  Goldberg. 
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yv;-Oxido-yyi-dimethyl-A',-octinene.  H.  Rupe 
and  G.  Lang  (Helv.  Chim.  Acta,  1929,  12,  1133 — 
1141). — Dehydrolinalool  (Ruzicka  and  Fornasir,  A., 
1919,  i,  193;  modified  method  of  preparation  given) 
is  converted  by  warming  with  85%  formic  acid  into 
a  small  amount  of  an  unidentified  substance  and  57% 
of  yq-oxido-yr}-dimclhyl-Aa-oclinenc  (I),  b.  p.  165°/ 
750  mm.,  50— 51°/12  mm.,  df  0-S916,  <  1-4493S 
silver  derivative;  hydroferrocijanic  acid  compound). 
Oxidation  of  I  with  alkaline  potassium  permanganate 
solution  affords  cinenic  acid  (Rupe,  A.,  1900,  i,  371), 
whilst  reduction  with  hydrogen  in  presence  of  aqueous 
alcohol  and  a  nickel  catalyst  gives  yr\-oxido-yt\-di- 
inethyloctane,  b.  p.  163 — 164°,  93 — 95°/S0  mm.  The 
last-named  compound  is  converted  by  treatment  with 
an  acetic  acid  solution  of  hydrogen  bromide  into 
yri-dibromo-yrj-dimethijloctaiie,  b.  p.  119°/12  mm., 
reduced  by  zinc  dust  and  acetic  acid  to  yrydimethyl- 
octanc.  Partial  reduction  of  I  by  Straus’  method 
(A.,  1906,  i,  77)  affords  yrroxido-yr\-dvmelhyl-t\a-oclene, 
b.  p.  162°,  50°/12  mm.  The  above  dibromide  con¬ 
denses  with  ethyl  sodiomalonate,  yielding  a  small 
amount  of  ethyl  2:2:  G-trimethyl-G-ethylcyc\ohexane- 
1  :  1  -dicar  boxylate,  b.  p.  167 — 170°/11  mm. 

H.  Burton. 

Reactions  of  rf-(3-octyl  chloroformate  of  interest 
from  the  viewpoint  of  the  Walden  inversion. 
A.  J.  H.  Houssa  and  H.  Phillips  (J.C.S.,  1929, 
2510 — 2515). — By  the  interaction  of  optically  active 
(5-octyl  chloroformate  with  potassium  acetate  or 
potassium  benzoate  the  corresponding  ester  is  pro¬ 
duced,  together  with  the  alcohol,  in  an  optically  pure 
state.  Under  the  same  conditions  sodium  p-tolucnc- 
sulphinate  yielded  a  product  which  on  hydrolysis  gave 
a  slightly  racemised  octanol.  When  the  above  re¬ 
actions  were  conducted  in  alcoholic  solution  the 
product  was  an  optically  pure  octanol. 

In  none  of  these  reactions  does  a  Walden  inversion 
occur,  and  this  is  explained  as  meaning  that  the 
carbon-oxygen  linking  of  the  asymmetric  atom  is  not 
ruptured.  On  the  other  hand,  1- [3-octyl  chloro¬ 
formate  with  pyridine  produces  <Z-(3-octjd  chloride. 
Here  a  Walden  inversion,  without  pronounced 
racemisation,  has  occurred.  T.  H.  Morton. 

Properties  of  mixed  organomagnesium 
carbonates.  D.  Ivanov  (Compt.  rend.,  1929,  189, 
930 — 931).— The  organomagnesium  carbonates  react 
with  magnesium  alkyl  and  aryl  halides  thus  : 
R-0-C02-Mg-X+R'-Mg-X'=R-0'Mg-X'-f 
R',C02-Mg<X.  The  excess  of  R'-Mg-X'  reacts  with 
the  R'-C02-Mg-X  to  give  the  compound  R'3CM>Mg-X. 
Mineral  acids  decompose  R''C02*Mg'X  ana 
RsC-OMg’X  to  give  a  carboxylic  acid  and  a  tertiary 
alcohol,  respectively.  These  reactions  have  been 
studied  for  the  cases  where  R=Et,  Bu,  and  isoamyl 
and  R'=Ph  and  CH,Ph ;  the  carboxylic  acid  was 
titrated  and  the  tertiary  alcohol  weighed.  Pyrogenic 
decomposition  of  the  organomagnesium  carbonates 
takes  place  in  two  stages,  e.g.,  (1)  Et’OCO,*MgBr= 
C02+Et-0-MgBr.  (2)  2Et-0-MgBr==2C2H;+MgBr, 
+MgO+HsO.  Reaction  1  begins  at  110°  and  re¬ 
action  2  takes  place  at  200—300°.  The  pyrogenic 
decompositions  of  bromomagnesium,  ethyl,  isopropyl, 
and  benzyl  carbonates  are  shown  graphically. 

A.  A.  Goldberg. 


Constitution  of  glycerophosphates.  D.  W. 
Hill  and  F.  L.  Pyman  (J.C.S.,  1929,  2236—2238;  cf. 
ibid.,  1914,  105,  1238). — Calcium  a-glycerophosphatc, 
prepared  by  the  action  of  calcium  chloride  on  the 
sodium  salt  obtained  by  the  interaction  of  trisodium 
phosphate  and  glycerol  a-monochlorohydrin,  differs 
from  the  so-called  calcium  a-glycerophosphate  pre¬ 
pared  by  Bailly  (A.,  1915,  i,  492).  Bailly  (A.,  1917,  i, 
2)  shows  that  the  method  used  by  King  and  Pyman 
may  yield  either  the  a-  or  [3-glycerophosphate.  In  the 
present  work  the  a-glycerophosphate  has  been  pre¬ 
pared  by  a  new  method  which  leaves  no  doubt  as  to 
its  constitution  (Fischer  and  Pfahler,  A.,  1920,  i,  807), 
and  found  to  correspond  with  the  salt  prepared  by  the 
method  described  above.  The  quinine  salt  prepared 
from  Bailly’s  so-called  a-glycerophosphate  has  an 
indefinite  m.  p.  and  it  is  concluded  that  Bailly’s  salt  is 
impure.  J.  W.  Porter. 

Action  of  alkaline  potassium  mercuric  iodide 
on  a-  and  (3-glycerophosphates.  P.  Fleury  and 
J.  Marque  (J.  Pharm.  Chim.,  1929,  [viii],  10,  401 — 
404). — Sodium  (3-glycerophosphate,  unlike  the  a- 
isomeride,  is  not  very  reactive  towards  alkaline 
potassium  mercuric  iodide.  This  is  in  accordance  with 
the  fact  that  primary  alcohols  are  more  stable  than 
secondary  alcohols  towards  this  reagent.  The  reaction 
is  a  means  of  differentiating  between  a-  and  (3-glycero¬ 
phosphates.  A.  A.  Goldberg. 

Acetonyl  sulphide.  G.  T.  Mattuaiopoulos  and 
J.  N.  Zaganiaris  (J.  pr.  Chem.,  1929,  [ii],  123,  333— 
335). — Dropwise  addition  of  an  alcoholic  solution  of 
sodium  sulphide  (Na2S,!)H20)  to  an  alcoholic  solution 
of  chloroacetone  gives  acetonyl  sulphide,  b.  p.  130 — 
135°/10  mm.  This  is  oxidised  by  potassium  per¬ 
manganate  and  5%  sulphuric  acid  to  the  corresponding 
sulphone  (unaltered  up  to  550°),  which  gives  a  barium 
salt  of  the  aci-form  and  a  dioxime,  m.  p.  75°. 

J.  W.  Baker. 

Tetramethylethylene  sulphide.  M.  A.  Youtz 
and  P.  P.  Perkins  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3508 — 3511). — Tetramethylethylene  dibromide  reacts 
with  potassium  thiocyanate  in  methyl-alcoholic 
solution,  forming  tetramethylethylene  dithiocyanate, 
m.  p.  61°,  which  on  treatment  with  aqueous  methyl- 
alcoholic  sodium  sulphide  yields  tetramethylethylene 
sulphide,  b.  p.  127°  (corr.),  m.  p.  76-1 — 76-60.  The 
sulphide  is  polymerised  readily  by  treatment  with 
sulphuric  acid.  H.  Burton. 

Influence  of  the  sulphur  atom  on  the  reactivity 
of  adjacent  atoms  or  groups.  III.  8-  and  e- 
Chloro-sulphides.  G.  M.  Bennett,  F.  Heathcoat, 
and  A.  N.  Mosses  (J.C.S.,  1929,  2567— 2572).— The 
kinetics  of  ring  closure  of  some  8-  and  e-chlorosulphidcs 
to  the  corresponding  sulphonium  chlorides  has  been 
studied  by  following  the  development  of  ionic  chlorine 
in  a  50%  aqueous  acetone  solution.  The  reaction  is 
unimolecular  and  the  following  values  of  ktX.  10*4  (time 
in  min.)  at  80°  are  given  :  phenyl  8-chlorobutyl,  640 ; 
phenyl  s-ehloroatnyl,  8-4;  methyl  E-chloroamyl  sul¬ 
phide  160.  The  temperature  coefficient  of  k  per  10° 
is  2-5 — 2-6.  These  values  are  interpreted  as  measures 
of  the  relative  frequency  that  the  sulphur  and  chlorine 
atoms  come  into  reacting  positions.  With  ethyl 
B-chlorobutyl sulphide,  b.p.  97 — 104°/20  mm.(dccomp.), 
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ring  closure  occurs  very  rapidly,  the  oil  depositing 
crystals  of  telramethylene-ethylsulphonium  chloride, 
m"  p.  130 — 135°  (chloroplatinate),  at  the  ordinary 
temperature. 

The  chloro-compounds  were  prepared  from  the 
corresponding  hydroxy-compounds  (Bennett  and 
Heathcoat,  A.,  1929,  421)  by  the  action  of  thionyl 
chloride  and  dimethylaniline  in  chloroform  solution. 
The  following  sulphides  are  described :  phenyl 
S-chlorobutyl  sulphide,  b.  p.  159°/14  mm.,  df  (vac.) 
1*1269,  nf  1-56S2S;  phenyl  s-chloroamyl  sulphide, 
b.  p.  14071  mm.,  df  (vac.)  1*1065,  nf,  1*56040 :  phenyl 
3-ehloroethyl  sulphide,  b.  p.  117°/12  mm.,  d?  (vac.) 
1*1799,  nf,  1-5S369 ;  phenyl  y-chloropropyl  sulphide, 
b.  p.  142°/15  mm.,  df  (vac.)  1*1529,  nf  1-5784S3 ;  methyl 
e-chloroamyl  sulph ide,  b. p. 94715  mm.,  df  (vac.)  1*0300, 
nf,  1-4S597;  y-chlorodipropyl sulphide,  b.  p.  87°/16  mm., 
df  (vac.)  1*0267,  nf  1*47779.  This  last  compound 
when  heated  in  aqueous  acetone  solution  at  150°  is 
slowly  hydrolysed.  Phenylietramethylenesidphonium 
and  phenylpentamelhylenesulphonium  chloroplatinates 
and  chloroaurates  are  described  and  also  penla - 
methylenemethylsulphon  ium  chloroplatinate. 

T.  H.  Mortox. 

Salts  of  methanedisulphonic  acid.  H.  J. 
Backer  and  P.  Tertstra  (Bee.  trav.  chim.,  1929, 48, 
1175 — 1190). — A  systematic  investigation  of  the 
solubility,  hydration,  and  crystalline  form  a  of  lafge 
number  of  normal  salts  of  methanedisulphonic  acid  is 
described,  full  crystallographic  data  being  given.  The 
following  are  described,  the  figures  in  parentheses  being 
the  solubility  of  the  anhydrous  salt  in  water  at  25° : 
lithium  (72-71),  sodium  +2-5H20  (38*22),  potassium 
(4*46),  rubidium  (4*93),  caesium  (21*33),  silver  (tri- 
morphous)  +  2H,0,  +0*5H.2O,  and  anhydrous  (45*05), 
thallium  (6*42),.  calcium  +3H,0  (32-57),  strontium 
+2H,0  (2*14),  barium  +2H26  (dimorphous,  0-36S 
and  0*308),  copper  -f  5H.,0  and  -f  7H,0  (76*8),  lead 
+2H20  (S-40),  ferrous  +5H20,  cobalt  -f5H,0  (120*3), 
nickel  -|-5H20,  lanthanum  4-6H,0,  and  ammonium 
(32*01).  In  agreement  with  Fajans  and  Ephraim’s 
rule  (Naturwiss,  1921,  9,  729)  minimum  solubility 
occurs  with  the  rubidium  salt  in  which  the  two  ions 
have  nearly  equal  masses  (85*4  and  S7). 

J.  W.  Baker. 

Detection  and  determination  of  the  carboxyl 
group  by  distillation  with  zinc  dust  in  a  current 
of  hydrogen.  A.  W.  van  der  Haar  (Bee.  trav. 
chim.,  1929,  48,  1170— 1174).— By  distillation  of  a 
large  number  of  acids  and  their  derivatives,  lactones, 
phenols,  ketones,  aldehydes,  alcohols,  monoses,  bioses, 
quinones,  purine  derivatives,  and  pyrones  with  zinc 
dust  in  a  current  of  hydrogen  it  is  shown  that  only 
those  substances  which  have  two  oxygen  atoms  united 
to  the  same  carbon  atom  give  carbon  dioxide  under 
these  conditions.  This  method  therefore  serves  as  a 
means  of  distinguishing  between  acids  (including 
lactones  and  anhydrides)  and  phenols.  Since  the 
amount  of  carbon  dioxide  evolved  is  much  less  than 
the  theoretical,  the  method  cannot  be  applied  quantit¬ 
atively.  A  similar  rule  holds  for  the  evolution  of 
sulphur  dioxide  from  sulphur  compounds. 

J.  W.  Baker. 

Tenacity  of  hydrocarbon  residues  to  oxygen  in 
acetic  esters.  B.  V.  Troxov  and  N.  C.  Sibgatullin 


(Ber.,  1929,  62,  [B],  2850— 2856 ;  cf.  A.,  1929,  1039  ; 
this  vol.,  83). — -The  rate  of  hydrolysis  of  twenty  acetic 
esters  by  hydrogen  bromide  has  been  measured  in 
glacial  acetic  acid  at  IS — 21°:  experiments  are 
performed  in  sealed  tubes  and  the  unused  hydrogen 
bromide  is  determined  by  precipitation  as  silver 
bromide  after  a  definite  interval.  The  tenacity  of  the 
n-alkyl  residue  to  oxygen  (Me,  Et  Pr°,  Bu°,  71-hcxyl) 
increases  with  length  of  the  hydrocarbon  chain; 
possible  indication  of  periodicity  is  given  by  the 
slightly  diminished  tenacity  of  the  «-hexyl  group. 
Branching  in  the  hydrocarbon  chain  causes  increased 
tenacity.  Esters  of  primary  alcohols  are  most  stable, 
followed  in  sequence  by  those  of  secondary  and  tertiary 
alcohols.  Comparison  of  propyl  and  allyl  acetates 
show's  the  tenacity  to  be  weakened  by  the  double 
linking.  In  the  series  phenyl,  benzj-l,  and  (3-phenyl- 
ethyl  acetates,  a  periodic  influence  of  the  phenyl  group 
is  observed.  Examination  of  ethyl  acetate,  ethylene 
diacetate,  propyl  acetate,  propylene  diacetate,  tri¬ 
methylene  diacetate,  and  triacetin  proves  that  esters 
of  dihydric  alcohols  are  more  readily  hydrolysed  than 
those  of  monohydric  alcohols  and  the  tenacity  is 
lower  when  the  acid  residues  are  in  the  vicinal  position 
than  when  they  are  further  separated  from  one 
another.  The  results  are  considered  to  give  strong 
support  to  the  carbonyl  scheme  of  esterification  and 
hydrolysis.  H.  Week. 


Compounds  of  acetates  witb  inorganic  salts. 
J.  V.  Dubsky  and  E.  Tesarik  (Coll.  Czech.  Chem. 
Comm.,  1929,  1,  571 — 5S1). — Interaction  of  calcium 
chloride  and  cupric  acetate  in  aqueous  solution  at 
50 — 70°  yielded  calcium  acetatochloride, 

[Ca{(  O  Ac  )2Ca}]CL> ,  1 0H2O .  Calcium  acetatobromide, 
[Ca{(OAc)2Ca}]Br2,10H2O,  was  prepared  from  copper 
acetate  (3  mols.)’,  cuprie  bromide  (1  mol.),  calcium 
bromide  (3  mols.),  and  calcium  carbonate  (3  mols.)  at 
50—70°. 


The  following  substances  were  similarly  prepared  : 
[Ca{(  O  Ac )  „Ca}]I2 , 1 0  H.,  O  ; 
[Ca{(0Ac),Ca}3](X03),(0Ac“)oCa,5H,0; 
[Ca{(0Ac).,Ca}.,](N0,).„3*5H,0 ;  “ 
[Sr{(OAc),&rr}2]2Cl2(OAc)2,llH26 ; 
[Ba{(0Ac)2Ba}3]Cl2,6H20.  the  constitutions  assigned 
to  these  complex  salts  are  similar  to  those  described 
by  Weinland  and  others  (cf.  A.,  1923,  i,  291 ;  1924,  i, 
1160;  ii,  45).  A.  I.  Vogel. 


Blue  colour  of  “basic  lanthanum  acetate” 
witb  iodine.  Very  sensitive  reaction  for  tbe 
acetate  ion.  D.  Kruger  and  E.  Tschirch  (Ber., 
1929,  62,  [JB],  2776— 27S3).— The  basic  lanthanum 
salt  obtained  by  the  addition  of  ammonia  or  sodium 
hydroxide  to  solutions  of  lanthanum  chloride  or 
nitrate  yields  coloured  iodo-compounds  only  in  the 
presence  of  acetate  or  propionate  ions.  Beaction  does 
not  occur  in  the  presence  of  sodium  monochloro-  or 
monoiodo-acetate,  phenylacetate,  n-  or  iso-butyrate, 
valerate,  aminoacetate,  tartrate,  citrate,  malate, 
salicylate,  benzoate,  succinate,  or  formate.  Praseo¬ 
dymium  exhibits  a  similar  but  less  rapid  action, 
whereas  samarium  and  yttrium  arc  inactive.  The 
order  of  addition  of  the  reagents  is  immaterial,  and 
variation  of  the  iodine  concentration  within  wide 
limits  has  no  qualitative  effect.  The  sensitiveness  of 
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the  li  iodine-lanthanum  ”  reaction  is  of  the  same  order 
of  magnitude  as  that  of  “  starch  iodide.”  The  form¬ 
ation  of  the  blue  iodo-compound  appears  to  depend  on 
a  peculiar  atomic  arrangement  proper  to  the  basic 
acetate  and  propionate,  and  not  on  a  definite  colloid- 
chemical  condition  of  the  basic  salts.  Formation  of 
the  blue  compound  does  not  constitute  a  very  sensitive 
test  for  lanthanum,  since  the  reaction  is  shown  by 
praseodymium  and  also  influenced  by  earths  of  which 
the  basic  acetates  do  not  adsorb  iodine.  For  acetate 
the  test  is  more  sensitive  than  any  hitherto  described 
and  is  applicable  in  presence  of  a  large  excess  of 
inorganic  ions ;  if  necessary,  the  latter  can  be  removed 
to  some  extent  by  taking  advantage  of  the  relatively 
considerable  solubility  of  sodium  acetate  in  absolute 
alcohol.  Conditions  are  less  favourable  when  the 
acetate  ion  is  present  with  a  large  excess  of  other 
organic  ions.  H.  Wren. 


Preparation  of  dichloroacetic  acid.  M.  Dele- 
pine  (Bull.  Soc.  ehim.,  1929,  [iv],  45,  827—833).— 
By  using  2  mols.  of  sodium  cyanide  and  1  mol.  of 
chloral  hydrate  in  boiling  aqueous  solution  and 
extraction  with  ether  after  acidifying,  dichloroacetic 
acid  is  obtained  in  90%  yield  (cf.  Pucher,  A.,  1921,  i, 
6).  If  the  cyanide  and  chloral  hydrate  are  mixed  cold 
and  left  over- night,  90%  of  the  hydrogen  cyanide  can 
be  recovered  bjr  distillation  prior  to  the  ether  extrac¬ 
tion.  Similar  yields  of  dichloroacetic  acid  are 
obtained  if  the  sodium  cyanide  is  replaced  partly  by 
sodium  hydroxide  or  carbonate,  or,  best,  by  calcium 
carbonate.  With  0-125  mol.  of  sodium  cyanide,  1  mol. 
of  chloral  hydrate,  and  1  mol.  of  precipitated  calcium 
carbonate  by  heating  first  at  75°,  then  to  80 — 85° 
during  2  hrs.,  and  finally  at  98 — 100°,  acidification,  and 
extraction  with  ether,  dichloroacetic  acid,  h.  p.  91 — 
92°/12  mm.,  is  obtained  in  yield  above  90%. 

R.  Brightmax. 

-Action  of  iodine  on  silver  trifluoroacetate  in 
presence  of  benzene  and  of  chloroform.  F. 
Swarts  (Anal.  Fis.  Quim.,  1929,  27,  683—691).— 
In  benzene,  the  reaction  appears  to  be  essentiallv 
CFs-C02Ag+Ia+C6H6=CF3-C02H+AgI+C6H5I.  If 
any  peroxide  is  formed  (cf.  Gomberg,  A.,  1923,  ii, 
235)  it  is  at  once  decomposed  in  bringing  about  iodine 
substitution.  A  small  quantity  of  iodine  is  found  as 
silver  iodate  and  iodoxybenzene.  In  chloroform, 
the  principal  reaction  is  3CF3,CO,Ag+I,+CHCl3= 
GT3-C0,H+(CF3-C0),0+2AgI+AgCl+C(5Cl,,  the  re¬ 
sultant  “of  2CF3-C0aA'g+Ia=(CF3-C0)202+2AgI,  fol¬ 
lowed  either  by  (CF3-C0)202+CHC13=(CF3*C0)20+ 
COCU+HCl  and  HCl+CF3-C“0,Ag=CF3-C02H+AgCl 
or  by  (CF3-C0)o0.,+CHC13=CF3'C0,CC13+H20+ 
CF3-C02H,  2CF3“C“0,CCl3+H„0=CF3“C0,H-fC0Cl2 
+HC1,  and  HC1 + CF3-C02Ag = AgCl + CFyC02H.  A 
certain  amount  of  dichloromethyl  trifluoroacetate  also 
appears  to  be  formed,  and  a  small  quantity  of  silver 
iodate  is  recognisable.  R.  K.  Callow. 


Walden  inversion.  XIII.  Influence  of  sub¬ 
stituent  groups  on  optical  rotation  in  a-sub- 
stituted  aliphatic  acids.  P.  A.  Leyene  and  L.  A. 
Mikeska  (J.  Biol.  Chem.,  1929,  84,  571—599).— 
Among  derivatives  obtained  from  optically,  active 
a-substituted  aliphatic  acids  by  transformations 
involving  the  carboxyl  group,  it  is  observed  that  the 


halides  and  the  carbinols  rotate  in  opposite  directions, 
the  thiols  and  the  sulphonic  acids  in  the  same  direction, 
hut  the  quantitative  difference  in  the  rotations  is  in 
the  same  sense  as  the  difference  between  those  of  the 
corresponding  carbinol  and  halide.  The  previous 
conclusion  (cf.  A.,  192S,  170)  that,  in  the  aliphatic 
series,  the  carbinol  is  configuratively  related  to  the 
halide  which  rotates  in  the  opposite  direction  is  there¬ 
fore  confirmed.  In  the  present  series  of  compounds 
the  substituent  groups  fall  into  the  following  (de¬ 
scending)  order  as  regards  their  effect  on  optical 
activity:  CN,  C02Et,  -C0,H,  -CONK,,  -C0C1, 
•CH2-S03H,  •CH2hal,  -CH2-SH,“  -CH2-OH,  -CH2-NH2; 
thus,  in  such  a  series,  starting  with  a  dextrorotatory 
nitrile,  the  magnitude  of  the  dextrorotation  decreases 
to  the  thiol,  and  the  rotation  is  reversed  in  the  carbinol 
and  amine.  The  carbinols  in  this  series  (except 
p-methyl-?i-butanol)  were  racemised  by  all  halogen- 
ating  agents,  probabfy  owing  to  intermediate  form¬ 
ation  of  an  unsaturated  compound. 

a-Methyl-ri -valeric  acid  was  resolved  through  the 
quinine  salt  to  give  the  1-acieZ,  b.  p.  83 — S4°/4  mm., 
[a Jo  —8-13°  in  ether  ( sodium  salt,  [ajf  —  3-6S°  in 
water),  and  the  d-acid,  [a]"  4-6-58°  in  ether,  which  was 
converted  successively  into  d-x-methyl-n-valeryl 
chloride,  h.  p.  45 — 48°/15  mm.,  df  0-963,  Mb  +4-13° 
in  ether,  and  d-x-methyl-n-valeramide,  m.  p.  78°,  [a]f 
+5-79°  in  75%  alcohol;  the  l-amide,  [ajf  —5- 79°, 
gave  \-x-methyl-i\-valeronitrile,  b.  p.  30— 32°/2  mm., 
df  0-791,  [ajg  — 15-12°  in  ether,  which  yielded  d-a- 
amino-$-methyl-n-pentane,  b.  p.  28 — 30°/4  min., 
df  0-763,  [aj§  +4-12°  in  ether  ( hydrochloride ,  [a]g 
+  1-51°  in  50%  alcohol).  Ethyl  1  - <x-methyl-n- va lerate 
had  b.  p.  78 — 80°/4  mm.,  [ajg  -7-93°  in  ether;  the 
d- ester,  [ajg  +5-67°,  was  reduced  to  l-^-methyl-n- 
pentanol,  b.  p.  147 — 147-5°,  [a]f;  — 0-S°  in  ether,  which, 
with  phosphorus  pentachloride,  gave  d\-a.-chloro-ri- 
methyl-n-pentane,  b.  p.  110 — 120°.  d-a-Amino-3- 
methyl-9i-pentane,  with  nitrosyl  bromide,  yielded  1-a- 
bromo- $-methyl-i\-penta ne,  b.  p.  55 — 65°/10  mm.,  [a]g 
— 0-94°  in  ether;  d-a-methyl-?i-valeryl  chloride  gave, 
with  potassium  hydrogen  sulphide,  d-u-niethylthiol-n- 
valeric  acid,  b.  p.  71 — 72°/23  mm.,  [a]g  +7-49°  in 
ether.  a-Mcthyl-?i-hexoic  acid  was  resolved  by  means 
of  cinchonidine,  the  1  -acid  having  b.  p.  121 — 122°/ 
20  mm.,  df  0-909,  [ajg  —15-25°  in  ether  ( sodium  salt, 
[«E  -4-25°  in  water);  the  d-acid,  [a]j?  +5-42°, 
yielded  successively  the  d-acid  chloride,  b.  p.  45 — 48°/ 
9  mm.,  df  0-952,  [ajg  +4-49°  in  ether,  tne  d-amide, 
m.  p.  66°,  [a]f  +3-86°  in  75%  alcohol,  the  d -nitrile, 
b.  p.  43— -50°/9  mm.,  df  0-797,  [a]g  +9-16°  in  ether, 
and  the  1  -amine,  b.  p.  49 — 54°/15  mm.,  [«]g  -3-52°  in 
ether  ( hydrochloride ,  [ajg  —2-41°  in  water);  ethyl 
l-a-methyl-n-hexoate,  [a]f  —13-75°  in  ether  (d-ester, 
b.  p.  58 — 62°/9  mm.,  df  0-860),  gave  d-$-methyl-n- 
hexanol,  b.  p.  71 — 72° /15  mm.,  [a]g  +2-47°  in  ether. 
d-x-Methyl-n-nonoic  acid,  b.  p.  145 — 147°/4  mm., 
df  0-893,  [ajf  +9-16°  in  ether  ( sodium  salt,  [ajg  +0-84° 
in  water),  obtained  by  resolution  of  the  racemic  acid 
with  cinchonidine  (Z-acid,  [ajg  —13-15°  in  ether), 
yielded  successively  the  d-acid  chloride,  b.  p.  73 — 74°/ 
1  mm.,  df  0-894,  [a]f  +5-02°  in  ether,  the  d -amide, 
m.  p.  78°,  [#]g  +7-07°  in  95%  alcohol,  the  d -nitrile, 
b.  p.  85— 94°/7  mm.,  df  0-809,  [ajf  +14-74°  in  ether, 
and  the  1  -amine,  b.  p.  103 — 105°/25  mm.,  df  0-789, 
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[a]'j5  —3-43°  in  other  ( hydrobromide ,  [a]^  — 4-61°  in 
75%  alcohol);  the  Z-nitrile,  [ajff  —15-10°,  gave  the 
d -amine,  [a]fj  +6-05°  in  ether  ( hydrobromide ,  [a]„ 
+5-91°) ;  the  Z-amine  yielded,  with  hydrobromic  acid 
and  sodium  nitrite,  d-a-bromo-fi-methyl-n-nonane,  b.  p. 
80— 85°/4  mm.,  df  1-082,  [a]f)  +2-18°  in  ether;  ethyl 
l-a-methyl-n-nonoate,  b.  p.  122 — 124°/17  mm.,  df 
0-856,  [a]™  -8-99°  in  ether,  gave  d-p-wiefAyZ-n- 
nonanol,  b.  p.  80 — 82°/'4  mm.,  [a]"  +4-27°  in  ether. 
a-Methyl-m-dodecoic  acid  was  resolved  with  cinchon- 
idine,  giving  a  d -acid,  b.  p.  153°/1  mm.,  df  0-884, 
[a]f  +9-12°  in  ether  ( sodium  salt,  [a]„  0°),  and  an 
1-acZd,  [a]f  —6-38°  in  other,  which  yielded  the  l-acid 
chloride,  b.  p.  118— 125°/0-5  mm.,  df  0-908,  [a]f 
-3-35°  in  ether,  the  1  -amide,  m.  p.  77°,  [a]f  -3-01° 
in  95%  alcohol,  the  ] -nitrile,  b.  p.  108 — 110°/0-5  mm., 
[a  |f  -10-87°  in  ether,  and  the  d -amine,  df  0-806, 
[a]f  -4-5-23°  in  ether  (hydrochloride,  m.  p.  118°,  [a]f 
+3-17°  in  water) ;  the  latter  amine,  with  nitrosyl 
bromide,  gave  l-u-bromo-$-methyl-n-dodecane,  b.  p. 
87— 90°/0-02  mm.,  df  1-168,  [a]f  —0-19°  in  ether. 
Ethyl  l-a-methyl-n-dodecoate,  b.  p.  141°/1  mm.,  df 
0-845,  [a]f  — 5-S9°  in  ether,  gave  d-fi-meihyl-n- 
dodecanol,  b.  p.  105°/l-4  mm.,  df  0-844,  [a]f  +2-52°  in 
ether  ( hydrogen  phthalale,  [a]“  —0-39°  in  ether). 
d-p-Methyl-w-butanol,  [a]f  —4-73°  in  ether,  yielded 
d-u-iodo-$-methyl-n-butane,  b.  p.  47 — 50°/22  mm., 
[a]f  +5-27°  in  ether,  which,  with  potassium  hydrogen 
sulphide,  gave  d-a-thiol-fi-methyl-n-lmtane,  b.  p.  116 — 
117°,  [a]f  +6-92°  in  other;  the  latter,  when  oxidised 
with  permanganate,  afforded  d-  fi-methyl-n-butane- 
sulphonic  acid,  [a]f  +8-46°,  barium,  salt,  [a]'fj  -4-5-09°, 
both  in  water).  C.  R.  Harington. 

Highly  polymerised  compounds.  XXXI. 
Polyacrylic  acid  and  polyacrylic  esters.  H. 
Staudinger  and  E.  Urech  (Helv.  Chim.  Acta,  1929, 
12,  1107 — 1133). — Polymerisation  of  acrylic  acid  by 
light  at  the  ordinary  temperature,  or  by  heating  at 
100°,  150°,  and  200°,  gives  products  of  varying 
physical  properties  (solubility  and  behaviour  in 
different  liquids).  The  viscosity  of  solutions  of  the 
alkali  salts  of  the  polyacrylic  acids  is  greater  than  for 
the  corresponding  acids;  the  alkali  salts  dissolve  in 
water  after  much  swelling.  The  polymerised  acids 
are  saturated  to  bromine  and  potassium  permangan¬ 
ate,  and  are  not  oxidised  by  nitric  acid.  Methyl 
acrylate  is  polymerised  readily  at  100°,  but  if  the 
heating  is  earned  out  in  absence  of  oxygen,  the  ester 
is  unchanged  after  3  days.  At  150 — 200°  polymeris¬ 
ation  occurs  with  explosive  violence.  The  polyacrylic 
esters  cannot  bo  prepared  by  direct  esterification  of  the 
acids,  but  the  esters  are  hydrolysed  to  the  acids  by 
liydriodic,  hydrochloric,  and  nitric  acids  and  30% 
potassium  hydroxide  solution. 

Treatment  of  polymerised  methyl  acrylate  with 
magnesium  methyl  iodide  in  anisole  solution  at  100° 
gives  the  corresponding  impure  Zerf.-alcoholic  deriv¬ 
ative.  This  is  reduced  by  a  30%  solution  of  hydrogen 
iodide  in  acetic  acid  at  120°  to  a  solid  hydrocarbon, 
M  1250,  probably  a  polymerised  cycZohexane  deriv¬ 
ative.  During  the  polymerisation  of  the  amide  and 
anilide  of  acrylic  acid  some  imide  formation  occurs. 

[With  S.  Wehrll] — Treatment  of  polystyrene  with 
ozone  in  carbon  tetrachloride  solution,  decomposition 


of  the  resulting  ozonide  with  water,  and  subsequent 
oxidation  of  the  product  formed  with  nitric  acid 
affords  a  polyacrylic  acid  (water-soluble)  similar  to  that 
obtained  from  polymerised  methyl  acrylate  by  hydro¬ 
lysis  with  nitric  acid.  H.  Burton. 

Highly  polymerised  compounds.  XXXII. 
Structure  of  organic  compounds  of  high  mol.  wt. 
in  relation  to  Kekule's  doctrine  of  stracture.  H, 
Staudinger  (Helv.  Chim.  Acta,  1929,  12,  1183 — 
1197). — A  lecture.  H.  Burton. 

Chemistry  of  the  three-carbon  system.  XXin. 
Influence  of  substituent  groups  on  the  tautomeric 
change.  R.  P.  Linstead  (J.C.S.,  1929,  2498— 
2510). — The  general  interpretation  of  the  influence  of 
substituents  on  the  mobility  and  equilibrium  of  three- 
carbon  systems,  outlined  by  Ingold,  is  reviewed  in  the 
light  of  recent  quantitative  data.  It  is  necessary  to 
recognise  the  operation  of  non-polar  factors  in  deter¬ 
mining  equilibrium  and  in  this  connexion  attention  is 
directed  to  the  influence  of  conjugation,  steric  effects, 
and  strain. 

The  equilibration  of  isohexenoic  esters  in  alcoholic 
sodium  ethoxide  has  been  investigated  and  it  is  found 
that,  although  there  is  a  marked  tendency  towards  the 
Py-ester,  the  system  is  complicated  by  the  relatively 
more  rapid  formation  of  ethyl  $-ethoxyisohexoate, 
b.  p.  79°/S  mm.,  df  0-9166,  nf,  1-4197,  which  could  be 
isolated  from  the  higher  fractions  of  the  reaction 
mixture.  The  two  esters,  ethyl  Aa-iso hexenoate,  b.  p. 
60°/13  mm.,  df  0-S978,  nf,  1-4341,  and  ethyl  pyrotereb- 
ate  (&P-isohexenoale) ,  b.  p.  5S°/11  mm.,  df  0-9134,  nf, 
1-4329,  were  obtained  by  direct  esterification  of  the 
acids.  The  proportions  of  the  three  products  in  the 
reaction  mixture  were  obtained  from  the  iodine 
addition,  conditioned  by  the  fly-ester,  and  from  a 
determination  of  the  physical  constants.  The  velo¬ 
city  of  the  change  is  greater  than  with  any  ester  yet 
investigated  and  the  equilibrium  lies  approximately 
at  the  ratio  (3y-  :  aj}-oster=90  :  10.  The  action  of 
thionyl  chloride  on  pyroterebic  acid  gave  a  fraction 
consisting  of  y-chlorofsohexoyl  chloride,  from  which 
the  corresponding  anilide,  m.  p.  143’2°,  and  ethyl  ester, 
b.  p.  89 — 92°/13  mm.,  were  obtained. 

T.  H.  Morton. 

Modes  of  addition  to  conjugated  unsaturated 
systems.  II.  Reduction  of  conjugated  un¬ 
saturated  acids  by  metals  dissolving  in  aqueous 
media.  H.  Burton  and  C.  K.  Ingold  (J.C.S., 
1929,  2022—2037;  addendum  to  A.,  1929,  1270).— 
The  percentages  of  1  : 2-dihydro-isomoride  formed  in 
aqueous  sodium  hydrogen  carbonate  medium  using 
sodium  amalgam  were  :  from  vinylacrylic  acid  0,  from 
sorbic  acid  40,  from  (3-metliylsorbic  acid  28,  from 
pS-dimcthylsorbic  acid  3S% ;  in  aqueous  acetic  acid 
vinylacrylic  acid  yielded  18%  and  sorbic  acid  55%  of 
1  :  2-dihydro-compound.  These  results  are  in  accord 
with  the  theory  put  forward.  The  following  sub¬ 
stances  are  described.  Ethyl  bromoacetate,  ethyl- 
ideneacetone,  and  zinc  yield  ethyl  fi-hydroxy-fi-melhyl- 

-hexenoate,  b.  p.  89 — 93°/12  mm.,  converted  by 
distillation  under  atmospheric  pressure  into  (3- methyl- 
sorbic  acid,  m.  p.  120°  (corresponding  amide,  m.  p. 
147 — 148°,  and  anilide,  m.  p.  134—135°),  and  an 
isomeric  $-metliyhorbic  acid,  m.  p.  74 — 76°.  Ethyl 
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P-bromobutyrate  and  ethyl  Bodioacetoacetate  afford 
ethyl  a-acelyl- $-methylglutarate,  b.  p.  148 — 150° /10  mm., 
from  which  (3- methyl-bo-hexenoic  acid,  b.  p.  103 — 
105°/9  mm.,  is  derived.  A  compound,  C14H2204,  m.  p. 
198 — 199°,  is  isolated  from  the  products  of  the  re¬ 
duction  of  B-methylsorbic  acid  by  sodium  amalgam 
in  presence  of  sodium  hydrogen  carbonate. 

H.  Wren. 

Derivatives  of  undecenoic  acid.  [Mlle.]  J. 
Levy  and  F.  Wellisch  (Bull.  Soo.  chim.,  1929,  [iv], 
45,  930 — 940). — When  treated  with  perbenzoic  acid 
in  chloroform,  methyl  undecenoate  is  converted  into 
methyl-u-oxidoundecoate,  b.  p.  148 — 153°/15  mm.,  d'J 
0-959,  rift  1-447;  methyl  iK-diliydroxyundecoate  has 
m.  p.  56 — 57°.  Similarly,  ethyl  undecenoate  yields 
an  ethylene,  oxide,  b.  p.  164 — 168°/16  mm.,  df,  0-810, 
n\\  1-445,  which  when  distilled  in  presence  of  zinc 
chloride  isomerises  to  ethyl  i-ketodecoate,  b,  p.  180 — 
190°/17  mm.,  d'i  0-899,  »]?  1-441  (semicar bazone,  m.  p. 
108 — 109°) ;  ethyl  u-dihydroxyundecoate  has  m.  p. 
43 — 44°.  y-Elhyl-Mk-lridecen-y-ol,  b.  p.  162 — 164°/ 
17  mm.,  d[  0-846,  1-456,  obtained  by  the  action  of 

magnesium  ethyl  bromide  on  ethyl  undecenoate,  with 
perbenzoic  acid  similarly  affords  an  ethylene  oxide, 
b.  p.  187— 192717  mm.,  cZj;  0-940,  n2u4  1-462,  hydro¬ 
lysed  to  y-ethyllrideaxne-y\M-triol,  b.  p.  210°/19  mm., 
djj  0-937,  rift  1-468.  b-Propyl-k'-tetradeccn-S-ol,  b.  p. 
204 — 208°/13  mm.,  d\]  0-824,  nf,  1-458  (ethylene  oxide 
derivative,  b.  p.  175 — 185°/17  mm.,  d]?  0-855,  nft 
1-451),  S-propyltetradecane-Sv’Z-triol,  m.  p.  79°,  and 
uu-diphenyl-fr-undecen-oL-bl,  b.  p.-  230°/15  mm.,  djj 
0-949,  nft  1-556  (ethylene  oxide  derivative,  b.  p.  270— 
280°/17  mm.,  d\]  0-989,  nft  1-542),  are  similarly 
obtained.  b^-Tridecen-y-one,  b.  p.  138 — 142°/17  mm., 
dl?  0-844,  n]]  1-446  [ semicarbazone ,  m.  p.  77 — 78°;  oxime, 
b.  p.  168 — 171°/15  mm.,  reduced  with  sodium  and 
alcohol  to  ethylundecenylamine  (hydrochloride,  m.  p. 
85 — 86°)],  from  magnesium  ethyl  bromide  and  undec- 
enoamide  (yield  55%),  similarly  yields  an  ethylene 
oxide,  b.  p.  172 — 180°/21  mm.,  m.  p.  37 — 38°  [oxime, 
b.  p.  165— 1750/17  mm.,  d‘|  0-952,  n2ul  1-478,  reduced 
to  ethyloxidoundecylamine  (hydrochloride,  m.  p.  82 — 
83°)],  which  in  presence  of  zinc  chloride  is  isomerised 
to  a  product,  b.  p.  185 — 195°/21  mm.,  m.  p.  58 — 59° 
( semicarbazotie ,  m.  p.  84°) ;  tridecan-y-one-pv-dwl  has 
m.  p.  65 — 66°.  i\''-Tetradecen-§-07ie,  b.  p.  144 — 145°/ 
14  mm.,  d\s  0-854,  nft  1-541  [semicarbazone ;  oxime, 
m.  p.  182 — 1 84717  mm.,  d!D  0-862,  »$  1-471,  reduced  to 
propylundecenylamine  (hydrochloride,  m.  p.  68 — 69°)], 
similarly  obtained,  yields  an  ethylene  oxide,  m.  p.  37 — 
38°,  b.  p.  180°/15  mm.  (oxime,  an  oil),  and  a-phenyl-h*- 
undecen-a-one,  m.  p.  27 — 28°,  b.  p.  195°/13  mm. 
[semicarbazone,  ni.  p.  107°  ;  oxime,  m.  p.  44 — 45°, 
reduced  to  phenylundecenylamine  (hydrochloride, 
m.  p.  116 — 117°)],  an  ethylene  oxide,  m.  p.  37 — 38°, 
b.  p.  225°/14  mm.  [oxime,  m.  p.  50°,  yielding  with 

sodium  and  alcohol  phenyloxidoundecenylaminc 
(hydrochloride,  m.  p.  103 — 104°)].  Tetradecan-S-one- 
vZ,-diol  has  m.  p.  54°;  undecan-u-one-iK-diol,  m.  p. 
57 — 58°.  R.  Brightman. 

Acid  sodium  laurates.  P.  Ekwall  and  W. 
Mylius  (Ber.,  1929,  62,  [2?],  2687—2690;  cf.  A., 
1929,  676). — By  crystallisation  of  suitable  mixtures 
of  the  components  from  aqueous  ethyl  alcohol  the 


following  acid  sodium  laurates  have  been  isolated : 

C12H2302lSTa,2C12H2402,  m.  p.  67—68°; 

CjoH^OaNajC^H^Oa,  m.  p.  118 — 119°; 
2C12H2302Na,C12H2402,  m.  p.  136—138°.  The  in¬ 
dividuality  of  the  substances  is  confirmed  by  micro¬ 
scopical  examination;  determination  of  mol.  wt.  in 
camphor  is  impossible  except  in  the  case  of  the  salt 
2012H2302Na,C12H2402,  on  account  of  the  rapid 
decomposition  induced  by  the  high  temperature. 

H.  Wren. 

Transformation  of  oleic  into  elaidic  acid  by 
means  of  sulphur.  G.  Hankow  (Ber.,  1929,  62, 
[J3],  2712— 2717).— When  heated  with  water  and  1% 
of  flowers  of  sulphur  at  180°  for  3  hrs.,  oleic  acid  is 
converted  to  the  extent  of  about  50%  into  elaidic  acid, 
m.  p.  44-4°,  nB  1-4308.  If  the  amount  of  sulphur  is 
increased,  the  elaidic  acid  becomes  mixed  with 
compounds  of  higher  m.  p.  which  appear  to  be  due  to 
the  hydrogen  sulphide  generated  from  sulphur  and 
oleic  acid.  Homogeneous  elaidic  acid  is  obtained 
from  oleic  acid  and  saturated  sodium  hydrogen 
sulphite  solution  only  if  the  temperature  is  not  allowed 
to  exceed  150°;  the  transformation  does  not  begin 
until  sulphur,  produced  by  the  reaction  3NaHS03= 
Na2S04*+NaHS04+S+H20,  has  separated. 

H.  Wren. 

w-Hydroxy-aliphatic  acids.  II.  Conversion 
of  t-hydroxydecoic  acid  into  chain  poly-inter- 
molecular  esters  and  into  a  dimeric  cyclic  ester. 
W.  H.  Lycan  and  R.  Adams  (J.  Amer.  Chem.  Soc., 
1929,  51,  3450 — 3464). — When  i-hydroxydecoic  acid 
is  heated  alone  or  with  various  inert  solvents  (in 
absence  or  presence  of  a  catalyst  such  as  p-toluene- 
sulphonic  acid)  mixtures  of  esters  of  the  type 
H0‘[CB^lJ-C02*([CH23r,C02,)n'[CH2VC02H  are  ob¬ 
tained.  These  melt  at  74—77°,  contain  free  hydroxyl 
(acetylation)  and  carboxyl  groups,  and  determination 
of  the  mol.  wt.  by  titration  gives  values  of  2000 — 9000, 
according  to  the  reaction  temperature.  Fractional 
crystallisation  of  mixtures  causes  some  separation  into 
products  with  mol.  wt.  of  1000 — 9000.  These  poly- 
mcrides  are  hydrolysed  by  an  oxcess  of  potassium 
hydroxide  solution  to  the  original  acid. 

When  potassium  i-hydroxydecoate  is  heated  with 
acetic  anhydride  and  the  dry  reaction  product  then 
distilled  in  a  vacuum  (5  mm.),  about  5%  of  the  dimeric 
lactone,  m.  p.  95 — 95-5°,  of  i-hydroxydecoic  acid  is 
obtained.  This  is  hydrolysed  by  alcoholic  potassium 
hydroxide  solution  to  the  original  hydroxy-acid, 
t -Acetoxydecoic  acid,  b.  p.  168 — 170°/1  mm.,  m.  p. 
35 — 36°  (corr.),  can  be  distilled  unchanged. 

H.  Burton. 

Preparation  of  mono-esters  of  dicarboxylic 
acids.  II.  E.  Fourneau  and  S.  Sabetay  (Bull. 
Soc.  chim.,  1929,  [iv],  45,  834r— 842).— The  method  of 
preparing  mono-esters  of  dicarboxylic  acids  previously 
described  (A.,  1928,  1115)  has  now  been  extended  to 
acids  containing  an  uneven  number  of  carbon  atoms. 
The  failure  of  the  method  with  malonic  acid  is  accord¬ 
ingly  exceptional  and  is  not  due  to  the  uneven  number 
of  carbon  atoms.  The  yields  obtained  (25 — 33%), 
whilst  higher  than  those  obtained  by  Contzen-Crowet 
(A.,  1926,  938)  or  by  Skrabal  and  Mrazek,  are  low  on 
account  of  decomposition  of  the  mono-esters  into  di¬ 
esters  and  di-acids  if  the  reaction  temperature  is  too 
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high.  Molecular  proportions  of  the  di-acid  and  di- 
ester  are  used.  Methyl,  b.  p.  150 — 151°/10  mm.,  dw 
1-164,  n'„  1-4392,  and  ethyl  hydrogen  glutarate,  b.  p. 
143—145°/"  mm.;  ethyl  hydrogen  pimelate,  b.  p. 
162°/G  mm.,  ?i>3  1-4415;  ethyl  hydrogen  azelate,  b.  p. 
178- — 179°/5-5  mm.,  m.  p.  2S — 29°,  and  methyl 
hydrogen  succinate,  m.  p.  56°,  b.  p.  121 — 123°/4  mm., 
are  described.  For  the  preparation  of  ethyl  hydrogen 
oxalate  a  reaction  temperature  of  120 — 130°  is  recom¬ 
mended.  Sulphuric  acid  may  he  used  as  catalyst  and 
the  hydrogen  oxalate  is  distilled  at  5  mm. 

R.  Brightman. 

Preparation  of  dimethylated  polymethylene- 
dicarboxylic  acids  and  their  derivatives.  P. 
Chuit,  F.  Boelstn'o,  and  G.  Malet  (Helv.  Chim. 
Acta-,  1929,  12,  1096 — 1106). — Condensation  of  a>.-di- 
bromononanc  with  ethyl  sodiomethylmalonate  in 
alcoholic  benzene,  hydrolysis  of  the  ester  formed,  and 
subsequent  thermal  decomposition  of  the  inter¬ 
mediate  tetracarboxylic  acid,  m.  p.  162°,  yields 
trtms-aX-dimethylundecane-aX-dicarboxylic  acid,  m.  p. 
67—68°  [methyl  ester  (I),  b.  p.  167— 168°/l-5  mm,, 
du  0-9525] ;  the  cis-form  has  not  been  obtained  pure. 
Reduction  of  I  with  sodium  and  alcohol  affords 
Pp- dimethyltridecane-xv-diol ,  b.  p.  181°/2  mm'.,  m.  p. 
11°  [corresponding  impure  dibromide  (II),  b.  p.  184°/ 
4  mm.,  d13  1-221].  Condensation  of  ak-dibromo- 
decane  with  ethyl  sodiomethylmalonate,  or  methyl- 
ation  of  ethyl  disodiododecane-aaag-tetracarboxylate 
with  methyl  bromide,  and  subsequent  treatment  of  the 
product  as  above  affords  cis-,  m.  p.  66— 67-5°,  and 
trsms-oLiL-dimethyldodecane-ayL-dicarboxylic  acid,  m.  p. 
Ill — 111-4°  ( methyl  ester,  b.  p.  179 — 180°/3-4  mm., 
d13  0-947 ;  ethyl  ester,  b.  p.  190 — 191°/3-5  inm.,  d13 
0-932).  pv- Dimethyltetradecane-u.%-diol  [corresponding 
impure  dibromide  (III),  b.p.  215°/7  mm.,  d15 1-166]  has 
b.  p.  207 — 210°/8  mm.,  m.  p.  57-5 — 58°.  Treatment 
of  II  with  aqueous-alcoholic  potassium  cyanide  and 
subsequent  hydrolysis  of  the  intermediate  dinitrile, 
b.  p.  185 — 186°/0-25  mm.,  d13  0-887,  gives  a  mixture  of 
cis-,  m.  p.  50°,  and  tva.ns-^j.-dimetkyltridecane-av-di- 
carboxylic  acid,  m.  p.  63 — 64°.  Similarly,  the  dinitrile, 
b.  p.  197°/3  mm.,  from  III  furnishes  a  mixture  of  cis-, 
m.  p.  66-5 — 67°  ( methyl  ester,  b.  p.  178 — 183°/l-5  mm., 
m.  p.  about  13°),  and  tvam-$')-dimethyltetradecane- 
al-dicarboxylic  acid,  m.  p.  81 — 81-5°.  cis-  and 
trans-  at,-  Dimethyltetradecaiie-  aE, -dicarboxylic  acids, 
in.  p.  83 — S4°  and  110—110-2°,  respectively;  cis-  and 
trans  -  ao  -  dimethylpentadecane  -  ao -dicarboxylic  acids, 
m.  p.  65 — 67°  and  80 — Sl°,  respectively;  cis-  and 
trans  -  yv  -  dimethylpentadecane  -  ao  -  dicarboxylic  acids, 
m.  p.  about  48 — 51°  and  about  59 — 60°,  respectively, 
and  tTans-yl-dhnethylhexadecane-txr.-dicarboxylic  acid, 
in.  p.  104 — 105°  ( methyl  ester,  b.  p.  205 — 207°/l-7  mm., 
d13  0-951S),  are  prepared  from  ethyl  sodiomethyl¬ 
malonate  and  au-dibromododecane,  av-dibromotri- 
decane,  II,  and  III,  respectively.  H.  Burton. 

Mechanism  of  the  degradation  of  fatty  acids  by 
mould  fungi.  IV.  V.  Subramaniam,  H.  B.  Stext 
and  T.  K.  Walker  (J.C.S.,  1929,  2485 — 2492;  cf! 
A.,  1929,  1271). — The  first  product  of  the  action  of 
Aspergillus  niger  in  calcium  succinate  media  is  malic 
acid,  followed  after  a  period  of  24 — 72  hrs.  by  the 
formation  of  pyruvic  and  malonic  acids.  It  is 


supposed  that  a  transitory  formation  of  oxaloacetic 
acid  precedes  that  of  pyruvic  acid.  From  the  pro¬ 
ducts  of  oxidation  of  succinic  acid  by  hydrogen  per¬ 
oxide,  in  the  presence  of  a  relatively  large  amount  of 
ferrous  salt,  malonic  acid  was  isolated  and  malic  acid 
detected  by  oxidation  to  oxaloacetic  acid.  Oxidation  j 
of  succinic  acid  with  ammoniacal  hydrogen  peroxide  S 
gave  larger  yields  of  malonic  acid.  Since  tartaric  , 
acid  could  not  be  isolated,  fumaric  acid  cannot  be  f 
among  the  intermediate  products. 

From  the  similarity  of  the  two  degradations  the 
activity  of  the  mould  must,  in  this  case,  be  assigned 
to  a  peroxidase  action  alone.  T.  H.  Morton. 

S-Ketorhamnonic  acid  ;  derivatives  suitable  for 
identification.  E.  Votocek  and  S.  Malachta  (Anal. 

Fis.  Quhu.,  1929,  27,  494 — 499).- — 8-Ketorhamno- 
nolactone  is  formed  as  a  by-product  in  the  preparation 
of  rhamnonolactone  by  the  oxidation  of  rhamnose  with 
bromine  water,  and  may  be  prepared  by  the  oxidation 
of  rhamnonolactone  with  bromine  water.  In  these 
reactions  it  is  advantageous  to  add  copper-bronze  and 
cuprous  oxide  in  succession  to  the  reaction  mixture  to 
remove  excess  of  bromine  and  liydrobromic  acid.  ; 
8-Ketorliamnonolactone  forms  an  oxime,  m.  p.  191 — 
192°;  phenylhydrazone,  m.  p.  165°;  o-nitrophemyl- 
hydrazone,  m.  p.  192 — 193° ;  m-nitrophenylhydrazone,  j 
m.  p.  190°,  and  p -bromophenylhydrazone,  m.  p.  175°. 

R.  K.  Callow. 

Preparation  of  nBomucic  acid.  S.  Posternak  t 
and  T.  Posternak  (Helv.  Chim.  Acta,  1929,  12,  < 

1181 — 1183). — Experimental  details  are  given  for  the 
preparation  of  awomucic  acid  (cf.  A.,  1929,  807) 
[calcium  salt  (-f-4H20) ;  phenylhydrazide,  m.  p.  218° 
(decomp.)].  “  H.  Burton. 

Crystalline  aldobionic  acid  from  gum  arabic.  ' 
M.  Heidelberoer  and  F.  E.  Kendall  ( J.  Biol.  Chein.,  ; 

1929,  84,  639 — 653). — The  calcium  aldobionate  pre¬ 
viously  obtained  (A.,  1929,  1201)  by  hydrolysis  of 
gum  arabic  was  converted  into  the  cinchonidine  salt, 

[a]D  —64-9°,  m.  p.  172°  (decomp.)  when  anhydrous, 
converted  through  the  barium  salt  into  the  crystalline 
aldobionic  acid,  Ci2H20O12,2H2O,  m.  p.  116°,  effervesc¬ 
ing  at  128°.  The  compound  was  obtained  more 
directly  by  hydrolysis  of  gum  arabic  with  iY-sulphuric 
acid,  followed  by  removal  of  the  latter,  concentration 
of  the  solution,  and  purification  of  the  acid  through  the 
barium  salt.  The  yield  was  17-5%  of  the  gum  em¬ 
ployed;  the  acid  had  [a]„  +10-5°  to  -7-75°  (air- 
dried)  and  4-11-6°  to  — 8-56°  (anhydrous)  in  water; 
no  evidence  of  lactone  formation  was  obtained. 
After  complete  hydrolysis  with  A-sulphuric  acid, 
glycuronic  acid  and  galactose  were'  obtained.  When 
oxidised  with  hypoiodite  the  aldobionic  acid  gave  a 
dicarboxybionic  acid,  [a]D  — 2S-4°  to  45-1°  in  water 
(calcium  salt,  [a]„  — 22-S3°  in  water),  which,  on 
hydrolysis,  yielded  galactonic  and  glycuronic  acids. 
When  oxidised  with  nitric  acid,  the  aldobionic  acid 
afforded  saccharic  acid ;  with  methyl-alcoholic  hydro¬ 
gen  chloride  at  100°  it  gave  the  methyl  aldobionate- 
oL-methylglucoside,  [a]D  +22-8°  (the  free  acid  had  [a]D 
+5-72“  and  the  sodium  salt  [a]D  -f  5-34°) ;  at  25°  the 
methyl  aldobionate-$-gliicoside,  [a]D  —66-4°,  was 
formed.  Both  glucosides  were  hydrolysed  at  the  same 
(slow)  rate  and  therefore  possessed  the  amylene  oxide 
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structure :  the  aldobionic  acid  is  therefore  regarded  as 
a(or  $)-glycurono-3(or  Q)-a-galaclose.  The  mother- 
liquors  from  the  isolation  of  the  above  acid  yielded  the 
alcohol-insoluble  barium  salt  of  a  dicarboxyaldotetronic 
acid,  C21H35018(CH0)(C02H)2>  [a]D  -8-8°. 

C.  R.  Harington. 

c/s-trans-Isomeric  p-mercaptocrotonic  esters, 
desmotropic  thioacetoacetic  ester,  and  their 
derivatives.  I.  H.  Scheibler,  H.  T.  Topouzada, 
and  H.  A.  Schulze  ( J.  pr.  Chem.,  1929,  [ii],124, 1— 2S). 
— The  action  of  ethyl  fi-chloroisocrotonate  on  sodium 
hydrogen  sulphide  in  alcohol  gave  ethyl  fi-ihiolcroton- 
ate,  b.  p.  77°/18  mm.,  dfs  1-0747,  nu  1-53749  {iron, 
copper,  and  lead  salts),  after  repeated  fractional  distill¬ 
ation.  A  separation  of  isomerides  formed  during  the 
action  was  effected  by  treating  an  ethereal  solution 
successively  with  cold  concentrated  potassium  hydro¬ 
gen  carbonate,  cold  concentrated  sodium  carbonate 
solution,  and  distillation  of  the  residue.  Ethyl  sodio- 
$-thiolcrotonate  reacted  (1)  with  benzyl  chloride  in 
the  presence  of  sodium  ethoxide  and  ethyl  alcohol, 
producing  ethyl  tl-benzyllhioUsocrotonate,  b.  p.  193°/ 
12  mm.,  accompanied  by  some  ethjd  P-bcnzylthiol- 
n-crotonate,  m.  p.  64°;  (2)  with  benzoyl  chloride 
and  ether,  giving  ethyl  $-bcnzoylthiolcrolonale,  b.  p. 
195 — 198°/12  mm.,  which  with  phenylhydrazine 
afforded  benzoylphenylhydrazine ;  (3)  with  ethyl 
chloroformate  in  ethereal  solution  to  form  ethyl 
$-carbelhoxylhiolcrotonale,  b.  p.  148— 150° /II  mm.; 
(4)  with  ethereal  acetyl  chloride,  producing  ethyl 
$-acetyllhiolcrolonalc,  b.  p.  132 — 133°/12  mm. ;  (5)  with 
alcoholic  ethyl  chloroacetate,  with  formation  of  ethyl 
$-carbethoxymethylthiolcrolonate,  b.  p.  168 — 178°/ 
10  mm.,  m.  p.  45°. 

Treatment  of  methyl  (J-chloroisocrotonate,  b.  p. 
141°/760  mm.,  with  sodium  hydrosulphide  led  to 
methyl  |3 -thiolcrotonate,  b.  p.  68 — 69°/12  mm.,  df *■ 
1-1124,  nD  1-52217  {lead  and  copper  salts).  The  sodio- 
derivative  of  this  ester  gave  (1)  with  methyl  iodide  or 
diazomethane  in  ether,  methyl  fi-methylthiolcrotonate, 
m.  p.  58°,  b.  p.  117°/12  mm. ;  (2)  with  ethereal  benzyl 
chloride,  methyl  jJ-benzylthiol-w-crotonate,  b.  p. 
185°/12  mm.,  m.  p.  73°;  (3)  with  methyl-alcoholic 
methyl  chloroacetate,  methyl  fi-carboinethoxymethyl- 
thiolcrotonate,  b.  p.  172 — 175°/13  mm.  (corresponding 
acid,  dimorphous,  m.  p.  199 — 203°  and  160 — 161°; 
also  obtained  by  hydrolysis  of  the  foregoing  corre¬ 
sponding  ethyl  ester). 

Ethyl  a-benzylacetoacetate,  benzene,  and  phos¬ 
phorus  pentachloride  reacted  to  form  a  product  which, 
by  treatment  with  concentrated  hydrochloric  acid, 
yielded  one  of  the  isomeric  \i-chloro- a-benzylcrolo nic 
acids,  m.  p.  103° ;  direct  esterification  of  the  mixture 
of  acids  afforded  methyl  fi-chloro-a-beiizylcrotonales, 
b.  p.  120—140°/12  mm.  and  140— 155°/12  mm.  A 
mixture  of  these  isomerides  was  treated  with  methyl- 
alcoholic  sodium  hydrogen  sulphide  and  an  oily  mixture 
of  methyl  $-thiolcrolonates  {lead  salts)  obtained ;  these 
reacted  with  ethereal  diazomethane,  giving  methyl 
fi-meihylthiol-ci-benzylcrolonates,  b.  p.  145 — 153°/ 
12  mm.  (3-Chloroisocrotonyl  chloride  has  b.  p. 
135—136°  (lit.  122—140°).  R.  J.  W.  Le  FirvRE. 

Oxidising  action  of  "  sugi  "  wood.  T.  Higasi 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  831— 


838). — The  production  of  acetaldehyde  from  ethyl 
alcohol  in  contact  with  sugi  wood  is  due  to  the  oxidising 
action  of  terpene.  H.  F.  Gillbe. 

Oxidation  of  acetaldehyde  by  oxygen.  E.  J. 
Bowen  and  E.  L.  Tietz  (Nature,  1929,  124,  914). — 
When  acetaldehyde  is  shaken  until  oxygen  at  the 
ordinary  temperature  a  peroxide  is  formed.  The 
velocity  of  reaction  between  the  gaseous  substances  in 
ultra-violet  light  is  high ;  it  is  approximately  pro¬ 
portional  to  the  square  root  of  the  intensity  of  the 
light,  proportional  to  the  aldehyde  concentration,  and 
independent  of  the  oxygen  concentration.  A  long 
chain  mechanism  of  the  following  type  is  postulated  : 
A-f-Zw — >A" ;  A !  -j-  02 — y  A  O 2 -  ;  A02”  A — A"  - — 
A02;  2A02+- — >  ?  A.  A.  Eldridge. 


Condensation  reactions.  M.  Giua  (Atti  R. 
Accad.  Sci.  Torino,  1929,  64,  89 — 93 ;  Chem.  Zentr., 
1929,  ii,  159). — When  a  mixture  of  i-amyl  alcohol, 
isobutyl  alcohol,  and  acetaldehyde  is  subjected  to 
catalytic  dehydration  by  a  mixture  of  alumina  and 
chromic  oxide  the  following  reactions  occur  : 
C,H9-OH+CH3-CHO=CBH10-f  2H20 ;  CsHn-0H-j- 
CH.,-CHO=C7H12+2H2().  Acetone,  treated  with 
sodium  and  then  acetylene,  then  saturated  with  carbon 
dioxide  and  fractionated,  affords  a  compound  C5H80, 
a  liquid,  b.  p.  102 — 104°,  having  a  penetrating  odour, 
y-methylbutinenol,  and  condensation  products  of 
acetone.  A.  A.  Eldridge. 


Citronellal.  III.  Determination  of  citronellal. 
H.  I.  Waterman  and  E.  B.  Elsbach  (Rec.  trav.  chim., 
1929,  48,  1087 — 1091). — Determination  of  citronellal 
by  Holtappel’s  method  (B.,  1928,  587)  is  rendered 
untrustworthy  by  the  interaction  of  the  citronellal  with 
the  hydrochloric  acid  liberated  from  the  hydroxyl- 
amine  hydrochloride,  low  values  being  obtained  {e.g., 
0-lAT-alcoholic  hydrogen  chloride  reduces  the  citro- 
ncllal  content  by  50%  in  1  hr.).  Acetic  acid,  however, 
is  almost  without  effect,  so  that  more  trustworthy 
results  are  obtained  by  using  hydroxylamine  acetate 
or,  better,  an  alcoholic  solution  of  free  hydroxylamine 
prepared  by  neutralisation  of  the  hydrochloride 
solution  and  filtration  from  the  precipitated  potassium 
chloride.  Peroxides  formed  by  atmospheric  oxid¬ 
ation  of  citronellal  oxidise  the  hydroxylamine  and 
give  high  apparent  values,  depending  on  the  time  of 
reaction.  On  distillation  the  peroxides  arc  con¬ 
centrated  in  the  residue,  so  that  the  determination 
must  be  carried  out  with  freshly-distilled  samples  from 
which  air  has  been  excluded.  J.  W.  Baker. 


Enolisation  of  ketones.  V.  Grignard  and  H. 
Blanchon  (Rocz.  Chem.,  1929,  9,  547 — 580). — The 
degree  of  enolisation  of  a  number  of  ketones  on  the 
addition  of  various  organo-magnesium  halides, 
measured  by  Zerevitinov’s  method  (cf.  A.,  1911,  i, 
101),  seems  to  bear  no  relation  to  the  structure  of  the 
given  ketone,  but,  on  the  whole,  increases  with  the 
at.  wt.  of  the  halide  present  in  the  Grignard  reagent, 
and  is  greater  where  tertiary  organic  radicals  arc 
present  than  primary  or  secondary,  Enolisation 
using  magnesium  iert. -butyl  chloride  amounts  for 
di-w-butyl  ketone  and  carvone  to  about  20%,  for 
dibenzyl  ketone  24%,  for  acetone  30%,  for  aceto¬ 
phenone  31%,  for  cycfopentanone  32-5%,  for  thujone 
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41%,  for  p-methylci/cZohcxanono  50-5%,  for  mcnthonc 
51%,  and  for  mesityl  oxide  60%.  Of  the  abovo 
ketones,  cyclohexanone  contains  originally  8-2%  of 
enol,  p-inethylcr/cZohexanone  6-3%,  and  mesityl  oxide 
0-3%,  whilst  the  remainder  are  normally  exclusively 
in  the  keto-form.  No  connexion  appears  thus  to  exist 
between  the  tendency  towards  allelotropism  of  a  given 
substance  and  its  degree  of  cnolisation  under  the 
influence  of  Gri guard’s  reagent.  Tho  hydrolysis  of 
enolic  esters  is  best  accomplished  by  the  use  of  10% 
oxalic  acid  solution,  which  stabilises  the  free  enol. 
The  following  cnols  are  prepared  :  thujonenol,  b.  p. 
84 — S6°/12  mm.,  da  0-0010,  n)]  1-45001,  carvonenol, 
b.  p.  114—1150/12  mm.,  d{>  0-957,  ntf  1-51510,  and 
mesityl  oxide  enol  (contaminated  with  ketone),  b.  p. 
134712  mm.  A  second  method  for  tho  preparation 
of  ends  consisted  in  converting  chlorohydrins  into 
acetates  by  the  action  of  fused  sodium  acetate,  and 
then  hydrolysing  the  ester  so  obtained  with  oxalic 
acid  solution.  The  degree  of  cnolisation  rises  with 
temperature,  the  optimum  temperature  using  the  first 
method  being  40°.  The  ends  are  unstable,  tauto- 
mcrising  spontaneously  to  the  keto-form  in  10 — 15  hrs. ; 
this  reaction  is  catalysed  by  traces  of  acids  or  alkali, 
and  to  a  certain  oxtont  retarded  by  benzoquinono, 
phthalic  anhydride,  and  oxalic  acid. 

R.  Truszkowski. 

Odour  and  constitution.  I.  J.  von  Braun  and 
H.  Kroper  (Bor.,  1929,  62,  [B],  2880— 2885).— A 
gradual  change  in  odour  is  observed  as  the  ketonic 
group  in  undocanono  is  shifted  from  the  (J  to  the  X 
position. 

Ethyl  hcptylmalonatc  is  converted  by  ?i-propyl 
bromide  into  ethyl  n-propyl-ndieptylmalonalc,  b.  p. 
105710  mm.  (corresponding  acid,  m.  p.  110—111°), 
which  passes  into  a-n -propylnonoic  acid,  b.  p.  160 — 
162°/10  mm.  Ethyl  a  -  n-propylnonoale ,  b.  p.  135°/ 
15  mm.,  is  reduced  to  fi-n-pmpyl-n-nonyl  alcohol,  b.  p. 
132 — 133°/14  mm.,  which  yields  successively  P-11- 
proprjl-w-nonyl  bromide,  b.  p.  127 — 129°/11  mm.,  and 
trimethyl-’ii-n-propyl-n-nonylammonium  bromide.  The 
corresponding  hydroxide  is  converted  by  distillation 
with  potassium  hydroxide  into  dimethyl-$-i\-propyl- 
nonylamine,  b.  p.  114 — 116°/13  mm.,  which,  after 
conversion  into  the  methiodide,  m.  p.  175°,  is  converted 
by  the  Hofmann  degradation  into  $-propyl-k.a-noncne, 
b.  p.  S8 — 90°/13-5  mm.,  df  0-7630,  rif,  1-4311.  Ozon- 
isation  of  the  hydrocarbon  affords  n -propyl  n -heptyl 
ketone,  b.  p.  106— 107°/13  mm.,  m.  p.  4—5°,  df 
0-8274,  ttn  1-4248  {oxime,  b.  p.  141°/13  mm.;  semi- 
carbazone,  m.  p.  54 — 56°). 

n-Butyl  n-hoxyl  ketone,  b.  p.  105 — 106°/12  mm., 
m.  p.  2°,  df  0-8278,  »'/}  1-4275  (semicarbazone,  m.  p. 
75° ;  oxime,  b.  p.  143°/14  mm.),  is  prepared  by  a  similar 
series  of  changes  involving  the  following  compounds  : 
cihyl  n-butyl-n-h exylmalonate ,  b.  p.  172 — 175° /15  mm. ; 
n-butyl-n-hexylmaionic  acid,  111.  p.  134°;  a-n-bulyl- 
n-odoic  acid,  b.  p.  168 — 170°/13  mm.;  ethyl  a-n-bulyl- 
n-octoate,  b.  p.  134 — 136°/12  mm.;  p-n -butylodyl 
alcohol,  b.  p.  131 — 133°/12  mm.;  p -n-butyloctyl 

bromide,  b.  p.  132°/12  mm. :  trimethyl-$-n-butylodyl- 
ammonium  bromide ;  dimeth yl-fi-n-butylodylamine,  b.  p. 
125°/15  mm.,  and  the  methiodide,  m.  p.  145°;  p-n- 
buiyl-^odene,  b.  p.  SS — 89°/14  mm.,  df  0-7642, 
1-4317. 


Distillation  of  barium  n-hexoate  yields  crude  di-?t- 
amyl  ketone,  which,  after  purification  through  the 
oxime,  b.  p.  141 — 143°/12  mm.,  has  b.  p.  104—106°/ 
13  mm.,  m.  p.  — 4°  to  —3°,  df  0-8330.  H.  Wren. 


Formation  of  Z-threose.  V.  Deulofeu  (J.C.S., 
1929,  2458 — 2460). — The  diacetamide  compound  (an- 
GTT  -OH  nexed  formula)  of  Z-threosc  has 

TT.p.rvn  been  prepared  by  degradation  of 

HO-c'-H  Z-xylosc  by  Wold’s  method,  and 

pu/xtu  a  sugar  obtained  in  solution. 

Uri(JNHAc)2  z.Xylosc  is  convertecl  into  the 
syrupy  oxime,  which  yields  ldra-acclyl-l-xylonilrile, 
m.  p.  82°,  when  heated  with  acetic  anhydride  and 
sodium  acetate.  Treatment  of  the  nitrile  with  silver 
oxide  in  ammonia  solution  yields  the  diacetamide, 
m.  p.  165 — 166°,  -which  gives  on  hydrolysis  a  solution 
of  Z-threose,  [a]„  —24-6°,  from  which  an  osazone,  m.  p. 
165 — 166°,  is  obtained.  The  sugar  solution  reduces 
Feliling’s  solution  and  reacts  with  a-naphthol  and 
naphtharesorcinol,  but  not  with  resorcinol. 

‘  R.  Iv.  Callow. 

Structure  of  normal  monosaccharides.  VI. 
2:3: 4-Trimethyl-S-rhamnonolactone.  J.  Avery 
and  E.  L.  Hirst  (J.C.S.,  1929,  2466— 2469).— Oxid¬ 
ation  of  2:3: 4-trimethylrhamnose  with  bromine 
water  yields  1-2:3:  i-trimethyl-B-rhamnonoladone, 
m.  p.  40 — 41°,  b.  p.  96°/0-15  mm.,  [a]}?-  —130°  to 
—78°  in  water.  Treatment  with  phenylhydrazine 
yields  the  phenylhydrazide,  m.  p.  177°.  Oxidation 
with  nitric  acid  and  esterification  of  tho  product  gives 
methyl  arabotrimcthoxyglutaratc,  the  identity  of 
which  is  confirmed  by  conversion  into  the  corre¬ 
sponding  amide  and  methylamidc  (Hirst  and  Smith, 
A.,  1929,  173).  The  rates  of  hydrolysis  of  2  :  3  :  4-tri- 
mcthyl-8-rhamnonolactono  to  tho  acid  ([a]j!  +14-5°) 
and  of  conversion  of  the  acid  into  the  lactone  have  been 
studied  polarimetrically,  equilibrium  at  64%  of 
lactone  being  attained  after  60 — 80  hrs.  in  1-14% 
aqueous  solution.  This  behaviour  is  liko  that  of 
other  8-lactoncs,  and  the  8-structure  of  the  lactone  and 
pyranose  constitution  of  2:3:  4-trimothylrhamnose 
are  thereby  confirmed.  R.  K.  Callow. 


Development  of  a  novel  form  of  stereo¬ 
isomerism  in  the  sugar  series.  I.  Third 
variety  of  triacetylmethylrhamnoside.  W.  N. 
Haworth,  E.  L.  Hirst,  and  E.  J.  Miller  (J.O.S., 
1929,  2469 — 2479). — Of  the  three  varieties  of  tri- 
acctylmethylrhamnoside,  the  a-variety  (Hirst  and 
Macbeth,  A.,  1926,  273)  and,  almost  certainly,  the 
P-variety  possess  the  pyranose  structure,  and  to  the 
y-varicty,  which  differs  essentially  in  the  resistance  of 
one  acetyl  group  to  hydrolysis  by  aqueous  alkali,  a 
different  ring  system  has  hitherto  been  assigned 
(Fischer,  Bergmann,  and  Rabe,  A.,  1921,  i,  94).  It  is 
now  shown,  however,  that  the  y- variety  has  the  some 
pyranose  structure  as  the  other  two  varieties.  Position 
2  has  been  assigned  to  the  resistant  acetyl  group,  and, 
since  only  two  varieties  (a  and  p),  can  be  accounted  for 
by  difference  in  the  configuration  of  the  glucosidic 
methyl  group,  the  hypothesis  of  obstruction  of  the  free 
rotation  of  the  2-acetyl  residue  by  adjacent  groups, 
analogous  to  the  obstacle  theory  in  the  diphenyl  series, 
is  put  forward.  The  y- variety  is  then  assigned  a  con- 
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figuration  with  tlic  2-acctyl  group  stabilised  and  inter¬ 
locked  with  the  groups  in  positions  1  and  3,  on  the 
same  side  of  the  ring. 

“  y  ’’-Triacctylincthylrhamnoside,  m.  p.  83°,  [ocjfj 
+35°  in  alcohol  or  chloroform,  and  “  y  ’’-monoacctyl- 
methylrhamnosidc,  [«]j{  +10°  in  alcohol,  are  prepared 
by  a  modification  of  the  method  of  Fischer,  Bcrgmann, 
and  Rabc  (foe.  cit.)  with  improved  yields  in  the  inter¬ 
mediate  stages.  2:3:  4 - Tr imelhyl-fi-mclhylrhamnos- 
ide,  in.  p.  53 — 54°,  Mil  +106°  in  water,  may  be  pre¬ 
pared  directly  from  the  monoacetyl  derivative  by  the 
action  of  methyl  iodide  and  silver  oxide  containing 
10%  of  sodium  hydroxide.  Alternatively,  by  methyl - 
ation,  using  silver  oxido  prepared  with  barium  hydr¬ 
oxide,  '2-monoacetyl-Z  :  A-dimdhybnclhylrliamnoside, 
m.  p.  67°,  b.  p.  about  90°/0-l  mm.,  1-4510,  [a]|? 
+30°  in  water,  is  obtained,  and  is  hydrolysed  by  diluto 
hydrochloric  acid  to  3  :  i-dimdhylrhamnose,  m.  p. 
91 — 92°,  showing  rapid  mutarotation,  Mu  —10°  to 
+1S-60  in  water,  which  .yields  when  methylated 
2:3:  4-tri  methyl -[3-mcthylrhamnoside.  2:3:  4-Tri- 
mcthylrhamnose,  u'J  1-4570,  Mi!  +27°  in  water,  is 
obtained  by  hydrolysis,  and  its  identity  with  the 
product  from  a-mcthylrhamnoside  (Hirst  and  Macbeth, 
foe.  cit.)  is  shown  by  its  conversion  into  2:3:  4-tri¬ 
methyl -S-rliamnonolactone  by  the  action  of  bromine 
water  (Avery  and  Hirst,  preceding  abstract).  3:4- 
Dimethyl-l-rhamnonolactone,  m.  p.  66 — 68°,  Mu’ 
—153°  to  —119°  in  water,  is  prepared  by  the  oxid¬ 
ation  of  3  :  4-dimethylrhamnosc  with  bromine  water. 
The  rates  of  hydrolysis  of  the  lactone  to  the  acid 
(Mu  -15-9°)  and  of  conversion  of  the  acid  into  the 
lactone  have  been  studied  polarimctrically,  equilibrium 
at  75%  of  lactone  being  attained  after  100  hrs.  in 
1-05%  solution,  behaviour  which  confirms  the  8- 
lactonic  structure. 

3  :  i-Diincthylrhamnonamide,  m.  p.  152 — 155°,  is 
prepared  from  the  lactone  by  the  action  of  methyl- 
alcoholic  ammonia,  and  the  presence  of  an  a-hvdroxy- 
group  in  this  amide  is  proved  by  applying  Weerman’s 
reaction' (A.,  1917,  i,  546).  R.  K.  Callow. 

Composition  of  cholla  gum.  I.  Isolation  of 
l-arabinose,  d-galactose,  and  f-rhamnose.  L. 
Sands  and  R.  Klaas  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3441 — 3446). — The  fat-free  gum  is  hydrolysed  with 
2%  sulphuric  acid  at  80°,  whereby  10'%  of  residue  is 
obtained.  The  extract  is  neutralised  with  calcium 
carbonate,  concentrated,  and  then  treated  with 
alcohol,  whereby  a  calcium  salt  (4)  is  precipitated; 
Z-arabinose  is  isolated  from  the  mother-liquors. 
Hydrolysis  of  the  acid  from  A  with  1%  sulphuric  acid 
at  100°,  and  subsequent  treatment  as  above,  give 
d-galactoso  and  a  calcium  salt  (B).  The  acid  from  B 
is  hydrolysed  by  2%  sulphuric  acid  at  120°  to  Z-rhamn- 
ose  and  galacturonic  acid.  The  composition  of  the 
dry  gum  is  ash  (8-4%),  uronic  acid  (11-5%),  arabinose 
(53-2%),  rhamnose  (5-5%),  galactose  (8-4%). 

H.  Burton. 

Structure  of  methylated  sugars.  I-  C.  H. 
Wiutnah  (J.  Amer.  Chem.  Soc.,  1929,  51,  3490 — 
3493). — Methylation  of  dextrose  with  methyl  sulphate 
and  sodium  hydroxide  solution  at  30°,  so  that  the 
mixture  is  alkaline  to  bromothymol-bluc  and  acid  to 
phenolphthalein,  gives  a  product  which  appears  to  be 


an  active  or  y-sugar  (permanganate  oxidation  and  acid 
hydrolysis).  H.  Burton. 

Reaction  of  borate  and  sugars.  II.  Optical 
activity  of  sugars  in  borax  solution  and  con¬ 
figuration  of  mutarotatory  isomerides.  M.  Levy 
and  E.  A.  DoiSY.  III.  F.  p.  lowering  of  sugars  in 
borax  solutions.  M.  Levy  (J.  Biol.  Chem.,  1929, 
84,  749—762,  763— 769).— II.  A  0-5il/-solution  of 
a-  or  p-glucosc  in  0-05ilf -borax  mutarotates  to  [oc]„ 
+4S°;  when  hydrochloric  acid  (1-1  equivalents)  is 
added  the  rotation  rises  to  [a]n  +58°  and  then  falls 
to  +52-3°;  this  is  explained  by  the  liberation  of  a 
predominance  of  a-glucose  from  the  glucose-boratc 
complex.  The  rotation  of  a-methylglucosido  is 
slightly  diminished  by  the  presence  of  borax,  but 
returns  immediately  to  the  normal  value  on  addition 
of  acid.  The  optical  rotation  of  2:3:4:  6-tctra- 
methylglucose  and  the  rate  of  oxidation  of  this  com¬ 
pound  by  liypoioditc  are  not  significantly  affected  by 
borax.  The  glucosidic  hydroxyl  group  and  tho 
hydroxyl  group  attached  to  the  2-carbon  atom  arc 
therefore  regarded  as  essential  for  the  reaction  with 
borate,  and  since  the  a-glucoso  borate  predominates 
a-glucose  must  contain  these  groups  in  the  Ci, 5-posi¬ 
tion.  In  the  case  of  other  aldoses  similar  conclusions 
arc  reached. 

III.  F.-p.  determinations  in  borax  solutions  of 
sugars  confirm  the  conclusion  that  combination  takes 
place  between  a  free  sugar  and  borate,  but  not  be¬ 
tween  a  glucoside  or  a  methylated  sugar  and  borate. 
The  compound  formed  is  thought  to  consist  of  1  mol. 
of  sugar  and  1  mol.  of  sodium  metaborate. 

C.  R.  Harington. 

1-Acyl  derivatives  of  glucose.  Synthesis  of 
a-benzylglucoside.  B.  Helferich  and  R.  Gootz 
(Bcr.,  1929,  62,  [B],  2788— 2792).— Acctobromo- 
glucose  is  converted  by  sodium  formate  in  boiling 
aqueous  acetone  into  $-l-formyltetra-acetyl-d-glucose, 
in.  p.  121°  (corr.),  [a]1,)  +0-4°  in  chloroform;  the 
^-configuration  is  established  by  its  non-identity  with 
the  a-derivative  obtained  under  non-reproducible 
conditions  (cf.  Gootz,  Hiss.,  Greifswald,  1929).  Aceto- 
bromoglucosc  and  silver  methyl  phthalatc  in  benzene 
afford  $-l-o-carboxymethylbenzoyUetra-acetyl-d-glucose, 
m.  p.  116-5°  (corr.),  Mu  -7-4°  in  chloroform,  whereas 
silver  p-tolucnesulphonatc  in  boiling  ether  yields 
l-p-toluenesulphonyUetra-acelyl-d-glucose,  highest  ob¬ 
served  m.  p.  95°,  Md  +135-6°  in  chloroform,  rapidly 
changing.  (3  - 1  -  Trichloroacetyltetra-acctyl  -  d-  glucose,, 
m.  p.  132°  (corr.),  Mu  -4-2°  in  chloroform,  is  converted 
by  phenol  at  170°  into  p-tetra-acetylphcnylglucosido, 
m.  p.  127°,  MS  -29-6°  in  benzeno,  but  the  method  is 
not  applicable  with  other  phenols.  a-Acetoiodo- 
glucose,  conveniently  prepared  from  acctobromo- 
glucose  and  sodium  iodide  in  acetone  at  the  ordinary 
temperature,  is  converted  by  benzyl  alcohol  in  boiling 
benzene  into  ieira-acclyl-u-bcnzyl-d-glucoside,  m.  p. 
111°  (corr.),  Mi>  ’  +143-3°  in  chloroform,  MS  +134-3° 
in  alcohol,  hydrolysed  by  sodium  methoxido  in  chloro¬ 
form  to  a-benzylglucoside,  m.  p.  122°,  Mi?  +131° 
in  water,  which  is  stable  towards  emulsin  but  readily 
hydrolysed  by  a-glucosidase  from  yeast.  H.  Wren. 

Acetone  [isopropylidene]  compounds  of  the 
sugars  and  their  derivatives.  XVI.  Mixed  acyl 
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derivatives  of  isopropylideneglucose.  H.  Ohle, 
E.  Euler,  and  R.  Liciitensteix  (Ber.,  1929,  62, 
[B],  2885— 2S93;  cf.  A.,  1924,  i,  497;  1926,  151).— 
3-Acetylglucose  isopropylidene  ether,  m.  p.  122 — 123°, 
[a]-”  —26-29°  in  alcohol,  is  converted  by  a  trace  of 
potassium  hydroxide  in  alcohol  into  6-acetylglucose 
isopropylidene  ether,  m.  p.  145°.  isoPropylidene- 
glucose  and  acetic  anhydride  in  pyridine  afford  6-acetyl¬ 
glucose  isopropylidene  ether,  m.  p.  14S°.  3-Acetyl- 
isopropylideneglucose  and  benzoyl  chloride  in  pyridine 
yield  3- acetyl-5  :  6-dibenzoylglucose  iso propylidene  ether, 
m.  p.  90°,  [a]u  —26-64°  in  chloroform.  3-Acetyl- 
5  :  G-di-p-sulplionylglucose  iso projyylidene  ether,  m.  p. 
92°,  [a ] J r;  —28-76°  in  chloroform,  is  prepared  with 
certainty  by  the  short  treatment  of  5  :  6-di-p-toluene- 
sulphonylgluco.se  isopropylidene  ether  with  boiling 
acetic  anhydride,  whereas  the  sulphonation  of  3-acetyl- 
glucose  isopropylidene  ether  in  pyridine  gives  irregular 
results.  6-Acetylglucose  isopropylidenc  ether  and 
p-tolucnesulphonyl  chloride  in  pyridine  yield  a  mixture 
of  5-p-toluenesidphonyl-G-acetyiglucose  iso propylidene 
ether,  m.  p.  133°,  [a]']]  +.16-72°  in  chloroform,  and  the 
disulphonyl  compound.  3:5-  Diacetyl  -  6  -  benzoyl- 
glucose  iso propylidene  ether,  in.  p.  108°,  [ajg  +7-08°  in 
chloroform,  is  derived  from  6-benzoylisopropylidene- 
lucose  and  boiling  acetic  anhydride  or  acetic  an- 
ydridc  and  pyridine.  6-p-Toluencsulphonyl-l :  2 -iso- 
propylideneglucose  and  boiling  acetic  anhydride  give 
(J  -  p  -  toluenesulphonyl  -3:5 -diacetylglucose  iso propyl- 
idene  ether,  m.  p.  94°,  [aJS  +4-69°,  which  could  not  be 
obtained  crystalline  by  the  pyridine  method.  6-p- 
Toluenesulphont/l-3  :  G-dibenzoylglucose  isopropylidene 
ether,  m.  p.  97 — 100°,  [oe]\J  —66-42°  in  chloroform,  is 
prepared  by  the  pyridine  method.  5-p -Toluene- 
sulphonyl-G-benzoyl-3-acetylglucose  isopropylidene  ether, 
m.  p.  151°,  [a]n  +0-9S°  in  chloroform,  is  obtained 
by  means  of  acetic  anhydride  alone  or  in  presence 
of  pyridine.  G-p-Toluenesulphonyl-3  :  G -dibenzoyl  - 
glucose  isopropylidene  ether,  m.  p.  143-5 — 144-5°,  [a]“ 
—24-07°,  is  described.  3-a-A aphthalenesulphonyl- 
glucose  diisopropylulene  ether,  m.  p.  110 — 111°,  [a]'{J 
—  149-2°  in  chloroform,  [«]$  -147-5°  in  alcohol,  and 
3-$-naphthalenesulphonylghicose  diisopropylidene  ether, 
m.p.  106°,  [a]2  —71-47°  in  alcohol,  have  been  prepared. 

Josephson’s  formulation  of  glucose  derivatives  (A., 
1929,  127S)  is  criticised.  H.  Wren. 

Model  experiments  based  on  the  theory  of 
alcoholic  fermentation.  II,  Oxidation  of  1 :  2- 
isopropylidene-3  :  6-anhydroglucofuranose.  H. 
Ohle  and  H.  Erlbach  (Ber.,  1929,  62,  [JS],  2758— 
2760;  cf.  A.,  1929,  913). — Oxidation  of  isopropyl- 
idene  -3:6-  anhy droglucofuranose  by  aqueous  per¬ 
manganate  causes  removal  of  the 
6-carbon  atom  with  production  of 
potassium  isopropylidene  - 1  -  xyl- 
uronate,  gradual  decomp,  above 
260°,  [a]]J  —51-1°  in  water. 

The  corresponding  calcium  salt, 
decomp,  above  260°,  and  the 
phenylhydrazide  of  1 -xyluronic  acid  phenylosazone, 
m.  p.  165 — 170°,  [a]®  about  +3-34°  in  pyridine,  are 
described.  H.  Wren. 

Two  isomeric  crystalline  compounds  of  d- 
mannose  with  calcium  chloride.  J.  K.  Dale 


(Bur.  Stand.  J.  Res.,  1929,  3, 459 — 168). — On  cooling  a 
concentrated  solution  of  (3-d-mannose  in  concentrated 
calcium  chloride  the  compound  Cf)Hj20G,CaCl2,4H20 
m.  p.  101 — 102°  (corr.),  [a]®  +6-72°,  separates’  The 
compound  showed  an  extremely  rapid  initial  rate 
of  mutarotation  from  about  [a]„  —30°  to  a  positive  E 
maximum,  varying  with  the  solvent  and  the  temper-  j 
ature,  followed  by  a  slow  decrease  to  a  constant  value ;  j 
hence  it  appears  that  the  sugar  in  the  compound  is  a  ; 
new  form  of  mannose.  Application  of  Hudson’s  rule 
indicates  that  it  is  the  (3 -form  corresponding  in  ring 
structure  with  a-mannose,  [a]„  +30°,  and  having  an 
initial  [a]D  of  —60°  in  aqueous  solution.  When  this  ;■ 
compound  is  dissolved  in  hot  absolute  alcohol  and  the 
solution  set  aside  to  cool,  hard  triangular  prisms  of  the 
compound  C6H120e,CaCl2,2H20,  m.  p.  159 — 160° 
(corr.),  [a]o  +6-73°,  separate.  This  substance  is 
derived  from  the  previously  known  [3-mannosc  and, 
unlike  the  first,  is  readily  converted  into  a  penta- 
acetate.  A.  R.  Powell. 

Acetone  [isopropylidene]  compounds  of  mer- 
captals  of  certain  monosaccharides.  II.  Deriv¬ 
atives  of  rf-mannose.  E.  Pacsu  and  C.  von  Kary 
(Ber.,  1929,  62,  [B],  2811— 2S17 ;  cf.  A.,  1924,  i,  712).  : 

— d-Mannose  diethylmercaptal  is  converted  by  acetone  j 

in  the  presence  of  anhydrous  copper  sulphate  into  i 
2  :  3  -  is  op  rop  ylidenemannose  diethyhnercaptal,  [ 

C12H2605S2,  m.  p.  94°,  [a]]?  —11-30°  in  s-tetraehloro-  j 
ethane,  and  the  non-crystalline  2:5-5:  6-diisopropyl-  f 
idenemannose  diethylmercaptal.  Treatment  of  the  iso -  • 

propylidene  compound  with  metallic  sodium  in  other  i 
yields  the  sodium  derivative,  which,  with  methyl 
iodide,  affords  a  non-crystalline  (?)  methyl-2  :  3-iso- 
propylidenemannose  diethylmercaptal,  leading  to  a  j 
syrupy  metkyl-d-mannose  diethylmercaptal.  The  ( ?)  ; 

4:5:  6-trimethyl-2  :  2>-isopropylidene-d-mannose  .  di¬ 
ethylmercaptal  obtained  by  means  of  methyl  sulphate 
and  the  product  obtained  by  removing  the  isopropyl¬ 
idene  group  from  it  are  non-crystalline. 

d-Mannose,  benzyl  mercaptan,  and  hydrogen 
chloride  afford  d -mannose  dibenzylmercaplal, 

C20H26O5S2,  m.  p.  126°,  [a]']?  —32-92°  in  pyridine,  con¬ 
verted  by  acetone  and  concentrated  sulphuric  acid 
into  2  :  3-5  :  G-diisojn'optylidene-d-mannose  dibenzyl- 
mercaptal,  [ajjj  about  +66-26°  in  s-tetrachloroethane.  j 
It  is  converted  by  treatment  with  sodium  hydroxide  j 
and  methyl  sulphate  followed  by  hydrolysis  of  the 
product  with  aqueous-alcoholic  hydrochloric  acid  into  j 
i-methyl-d-tnannose  dibenzylmercaptal,  m.  p.  1SS°,  f 

[«]{)  —106-62°  in  pyridine.  The  intermediate  diiso-  « 
propylidene  compound  is  converted  by  mercuric  [ 

chloride  in  boiling  ethyl  alcohol  into  the  ethylglucoside  I 
of  4-methylmannose,  hydrolysed  to  the  non-ciystallinc 
4:-methyl-d-mannose,  [<x]-g  — 7-3S°  (non-mutarotutory). 

The  methylmannose  yields  a  phenylhydrazone ,  m.  p. 

179°,  and  a  phenylosazone,  decomp.  198°,  [a^f? 

— 35*12°  (final  value  in  pyridine-alcohol),  identical 
with  that  derived  from  4-mcthyl-cZ-glucose,  thus 
establishing  the  position  of  the  alkyl  group  in  the 
mannose  molecule.  H.  Wren. 

Unsaturated  reduction  products  of  the  sugars. 
XIII.  Gentiobial  and  the  ring  structure  of 
glucal.  M.  Bergmann  and  W.  Frettdenberg  (Ber., 

1929,  62,  \ll],  27S3 — 27SS). — Hepta-acetylamygdalin 
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in  glacial  acetic  acid  is  converted  by  hydrogen  in 
presence  of  spongy  palladium  into  hepta-acelyl- 
gentiobiose ,  m.  p.  178°  (corr.),  [a]']?  — {-3o-31°  to  +30-4° 
in  anhydrous  pyridine.  It  is  converted  successively 
into  octa-acetylgentiobiose,  m.  p.  192 — 193-5°  (corr.), 
and  acetobromogentiobiose,  which  is  transformed  by 
zinc  dust  arid  acetic  acid  into  hexa-acetylgenliobial, 
m.p.  126°  (corr.),  [a]1,,'  —15-1°  in  pyridine.  Hydrolysis 
of  the  last-named  compound  by  methyl-alcoholic 
ammonia  affords  gentiobial,  C12H20O9,  m.  p.  194° 
(corr.),  [a]i:j  —5-8°  in  water.  Hydrogenation  of  hexa- 
acetylgentiobial  affords  hexa-acetylhydrogentiobial, 
m.  p.  132 — 133°  (corr.),  [a]\?  +11-1°  in  pyridine, 
whence  hydrogentiobial  (monohydrate  and  hemihydrate, 
[a]“  —9-9°  in  water).  Fission  of  hydrogentiobial  with 
emulsin  yields  hydroglucal,  m.  p.  S6°,  [a]”  -f-16-3°  in 
water,  and  dextrose.  It  follows,  therefore,  that 
gentiobial  is  a  G-glucosidoglucal  and  that  glucal 
contains  the  pyran  ring.  Ccllobial  is  a  4-glucosido- 
glucal  and  lactal  a  6-galactosidoglucal.  H.  Wren. 

Third  sugar  constituent  of  scammonin.  E. 
Votocek  and  F.  Valentin  (Coll.  Czech.  Chcm. 
Comm.,  1929,  1,  606 — 609). — -When  scammonin  in 
96%  alcohol  is  treated  with  aqueous  barium  hydroxide 
until  the  alkaline  reaction  persists  (about  5  days) 
scammonic  acid  is  obtained,  purified  by  precipitation 
from  its  alcoholic  solution  by  ether.  The  acid  was 
hydrolysed  by  warm  10%  sulphuric  acid  and  the 
syrup  produced  was  fermented  to  remove  dextrose, 
and  then  repeatedly  extracted  with  small  quantities 
of  ether.  Crystals  of  rhamnose,  [a]n  +8-4°  in  water 
[p-bromophenylhydrazone,  m.  p.  167°;  p-bromo- 
phenylosazone,  m.  p.  222°  (decomp.)],  separated  from 
the  residual  syrup  and  the  mother-liquor  was  shown 
to  contain  rhodeose  and  rhamnose  by  treatment  with 
phenylmethylhydrazine  in  a  carbon  dioxide  atmo¬ 
sphere.  A.  I.  Vogel. 

Relation  between  chemical  constitution  and 
action  on  micro-organisms.  VIII.  Glucosides 
of  simple  and  chlorinated  jJ-hydroxybenzoic  acids 
and  their  esters.  T.  Sabalitschka  and  F.  L. 
Schweitzer  (Arch.  Pharm.,  1929,  267,  675 — 685). — 
The  sodium  salt  of  methyl  p - hy droxyphenylbenzoate , 
prepared  from  the  phenol  and  sodium  methoxide, 
condenses  with  (3-tetra-acetylbromoglucose  in  aqueous 
acetone  solution  to  give  methyl  p-|3-tetra-acetyl- 
d-glueosidoxybenzoate,  m.  p.  162-5°,  [a]”  — 24-0°  in 
chloroform,  in  25%  yield,  hydrolysed  by  aqueous 
barium  hydroxide  top-[3-glucosidoxybenzoic  acid,  m.  p. 
213°,  [x]’,J  —79-2°  in  water  (methyl  ester,  m.  p.  169°,  [a]‘,f 
— 7S-1°  in  water;  treatment  with  emulsin  confirmed 
the  ^-configuration).  The  sodium  salt  of  methyl 
3-chloro-4-hydroxybenzoate  and  [3-tetra-acetylbromo- 
glucose  in  aqueous  acetone  solution  similarly  afforded 
methyl  3  -  chloro  -  4  -  telra  -  acetyl  -  d  -  glucosidoxybenzoate, 
m.  p.  137-5°,  [a]',;  —44-9°  in  chloroform,  in  30%  yield, 
converted  by  heating  for  30  hrs.  with  saturated 
aqueous  barium  hydroxide  into  S-chloro-i-P-d-glucosid- 
oxybenzoic  acid,  m.  p.  1S3°  (decomp.),  [a]];  —70-7° 
in  water  (methyl  ester,  m.  p.  214-5°,  [a]'D  —50-3°  in 
methyl  alcohol).  Methyl  3  :  5-dichloro-i-$-tetra-acetyl- 
d-glucos idoxybenzoate ,  m.  p.  112°,  [a]1,?  —8-2°  in  chloro¬ 
form,  similarly  prepared  from  methyl  3  :  o-dichloro-4- 
hydroxybenzoate  in  10%  yield,  gives  3  : 5-dichloro- 


4-fi-d -glucosidoxybenzamide  (decomp,  about  150°, 
depending  on  rate  of  heating)  when  treated  in  methyl- 
alcoholic  solution  with  ammonia.  The  bactericidal 
activities  to  Staphylococcus  pyogenes  aureus  were 
(phenol=l) :  p-hydroxybenzoic  acid  3-6,  glucoside  of 
latter,  3-0 ;  methyl  p-hydroxybenzoate,  2-6,  glucoside 
of  latter,  2-7 ;  3-chloro-4-hydroxybenzoic  acid,  37-0, 
glucoside  of  latter,  4-3.  These  results  are  not  in 
accord  with  the  work  of  Glaser  and  others  (cf.  A.,  1924, 
i,  797),  which  requires  the  complete  loss  of  bactericidal 
activity  of  an  active  substance  on  conversion  into  its 
glucoside.  A.  I.  Vogel. 

Compounds  of  hydroxyanthraquinones  with 
acetylated  sugars.  A.  Muller  (Ber.,  1929,  62, 
[B],  2793 — 2811). — The  possible  existence  of  di- 
hydroxyanthraquinone  diglucosides,  including  such  as 
contain  the  sugar  residues  attached  to  the  same 
benzene  nucleus,  is  established,  and  hence  also  the 
possibility  of  the  preparation  of  an  alizarin  diglucosidc, 
a-Hydroxyl  groups,  when  protected  by  (3-hydroxyl 
groups,  cannot  be  caused  to  react  with  halogeno- 
sugars  by  use  of  an  excess  of  the  latter,  prolongation 
of  the  reaction,  or  raising  the  temperature.  It  appears 
therefore  possible  that  ruberythric  acid  is  a  mono¬ 
bioside  (cf.  Zemplen  and  Muller,  A.,  1929,  1281). 

2-Hydroxyanthraquinone  is  converted  by  aceto- 
bromoglucose  in  presence  of  dry  silver  oxide  and 
quinoline  into  2-hydroxyanlhraquinoneletra  -  acetyl  - 
glucoside,  C14H7O2-O-C6H7O5Ac4,0-5EtOH,  colourless 
needles,  m.  p.  164°,  or  pale  yellow  needles  or  rosettes, 
in.  p.  132°.  The  variety  of  higher  m.  p.  passes  into 
that  of  lower  m.  p.  when  its  solution  in  alcohol  and 
ether  is  exposed  to  sunlight;  the  reverse  change 
occurs  in  the  dark.  2 :  b-Dihydroxyanlhraquinone- 
ditctra-acetylglucoside,  m.  p.  252°  after  softening  at 
241°,  [a]j?  —5-49°  in  s-tetraeliloroethane,  and  2  :  G-di- 
hydroxyanthraquinonedihepta-acelylcellob  ioside,  m .  p . 
287°,  [a]g  —5-26°  in  s-tetrachloroethane,  2  : 1 -di- 
hydroxy  anlhraqtdnoneditelra-acelylglucoside,  m.  p.  244° 
after  softening  at  240°,  and  2  : 1 -diliydroxyanthra- 
quinonedihepta-acetyleellobiosidc,  m.  p.  246°,  are 
analogously  prepared.  l-Hydroxyanthraquinone-2- 
tetra-acetylglucoside  has  m.  p.  205°,  [a]“  —7-32°  in 
s-tetrachlorocthano.  Anthragallol  affords  1:2:3- 
trihydroxyanthraquinonetritetra  -acel ylglucoside ,  m .  p . 
134— -135°,  [a]^  —5-68°  in  s-tetrachlorocthanc,  whereas 
purpurin  gives  1  :  4-dihydroxyanthraquinone-2-tetra- 
acetylglucoside,  m.  p.  204°,  [a]']?  —6-04°  in  s-tetra- 
chloroethane,  and  1  :  i-dihydroxyanth raqu inone-2- 
hepta-acetylcellobioside,  m.  p.  267°,  [ajj?  —7-65°  in 
s-tetrachloroethane.  1  :  b-Dihydrozyanthraquinone-2- 
telra-acetylglucoside,  m.  p.  235°,  [a]u  —7-33°  in  s-tetra¬ 
chloroethane  ;  l-hydroxyanthraquinone-2  :  G-ditetra- 
acelylglucoside,  m.  p.  258°,  [a]S  —6-43°  in  s-tetra¬ 
chloroethane  ;  1  -hydroxy an thraquino ne-2  : 1-ditetra- 

acetylglucoside,  m.  p.  260°,  [a]f;  —7-30°  in  s-tetra- 
chloroethane ;  1  :  o-dihydroxyanthraquinone-2  :  G-di- 

letra-acetylglucoside,  m.  p.  275°,  [a]?J  —  S-97°  in  s-tetra¬ 
chloroethane  ;  1  :  8  -  d  ihydroxyan  thraq  u  i  no  ne-2  :ri-di- 

tetra-acetylglucoside,  m.  p.  297°,  and  1:5:  8 -trihydroxy- 
anthraquinone-2-telra-acetylglucoside,  m.  p.  236°,  [a]f 
—9-89°  in  s-tetrachloroethane,  are  described. 

1-Hydroxyanthraquinone  somewhat  unexpectedly 
yields  anlhraquinone-l-ietra-acelylglucoside,  m.  p.  200°, 
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[ajit  — S-44°  in  s-tetrachlorootlmne ;  1-hydroxy- 
anthraccno  behaves  similarly,  but  the  glucoside  could 
not  be  isolated.  Anthracpdnone-l  :  4-dUelra-aeetyl- 
glucoside,  m.  p.  254°,  [a]?,*  —9-75°  in  s-tetrachloro- 
ethane,  anthraquinone-l  :  o-diietra-acelylghtcosidc,  m.  p. 
107°,  [a]j>  —10-91°  in  s-tctrachlorocthane,  and 

1-hydroxyanthracjuinone-S-tetra-acctylglucoside,  m.  p. 
212°,  [ot]W  —8-89°  in  s-totrachloroethanc,  have  been 
prepared.  H.  Wren. 

Characterisation  of  starches  and  their  amyl- 
oses.  T.  C.  Taylor  and  R.  P.  Walton  (J.  Amcr. 
Chem.  Soc.,  1929,  51,  3431 — 3440). — Using  a  slight 
modification  of  the  method  described  by  Taylor  and 
lddles  (B.,  1920,  717),  the  a-  and  p-amylose  ratio  has 
been  determined  for  wheat  (24 :  7G)  and  tapioca 
(17  :  S3)  starches.  The  wheat  starch  has  the  highest 
a-amylose  content  so  far  observed.  Tapioca  starch 
has  unusually  low  phosphorus  and  fatty  acid  contents, 
whilst  wheat  starch  is  similar  to  other  cereal  starches 
(loc.  cit.).  Nitration  of  tapioca,  maize,  and  potato 
starches  and  their  a-  and  p-amyloses  with  nitric  acid 
(d  1-52)  at  2 — 6°,  subsequent  precipitation  of  the  nitro¬ 
compounds  with  sulphuric  acid,  and  stabilisation  of 
the  product  by  boiling  with  water  for  24  hrs.,  affords 
products  which  are  similar  in  nitrogen  content, 
solubility  in  acetone,  and  rotatory  power. 

H.  Burton. 

Polysaccharides.  XLII.  Physical  structure 
of  starch.  P.  Karrer  and  E.  von  Khauss  (Helv. 
Cliim.  Acta,  1929, 12,  1144 — 1152). — When  potato  or 
tapioca  starch  is  boiled  with  water  and  the  resulting 
paste  centrifuged,  two  phases  are  obtained  :  (a)  clear 
and  mobilo,  (b)  viscous  and  opalescent.  The  viscous 
phaso  is  washed  with  water,  affording  a  further  phase 
(c).  The  viscosity  of  b  is  1-5 — 1-S  times  that  of 
a  or  c.  The  values  for  a  and  c  show  no  alteration  with 
diminished  pressure,  but  the  values  for  b  decrease  with 
increased  pressure,  as  do  the  values  for  the  original 
starch  solutions.  There  is  no  relationship  between 
the  viscosity  and  the  phosphorus  content  of  the  various 
fractions.  Acetylation  of  the  dry  starches  (obtained 
by  concentrating  the  extracts  in  a  vacuum  and  subse¬ 
quent  precipitation  with  alcohol)  with  acetic  anhydride 
and  pyridine  gives  (a)  a  mobile  solution,  ( b )  a  more 
viscous  solution,  and  (c)  a  gel.  Precipitation  of  the 
starch  acetates  with  water  furnishes  products  which 
are  only  partly  soluble  in  organic  solvents ;  differences, 
similar  to  those  of  the  original  fractions,  arc  shown. 

H.  Burton. 

Nature  of  coloured  products  formed  by  the 
action  of  iodine  on  starch  and  its  derivatives. 
A.  Pictet  and  H.  Vogel  (Anal.  Eis.  Quhn.,  1929,  27, 
450 — 453). — The  fact  that  i'sotrihexosan  and  dextrin- 
osan  (A.,  1929,  914)  both  give  colorations  with  iodine 
is  evidence  in  favour  of  the  chemical  theory  of 
the  starch-iodine  reaction.  The  iodine  compound 
of  i'sotrihexosan  has  the  empirical  composition 
(C«H10O5)3I,  but  is  probably  a  mixture.  The  reaction 
is  regarded  as  probably  involving  I3'  ions  and  the 
oxygen  of  the  anhydride  linking.  R.  K.  Callow. 

Polysaccharides.  V.  Glycogen.  W.  N. 
Haworth,  E.  L.  Hirst,  and_J.  I.  Webb  (J.C.S.,  1929, 
2479 — 24S5). — Glycogen  is  purified  by  electrodialysis, 
whereby  the  ash  content  is  reduced  to  0-37%, ‘but 


traces  of  phosphorus  aro  not  removed.  After  pre¬ 
liminary  treatment  by  precipitation  from  aqueous 
solution  by  alcohol,  it  is  possible  to  obtain  glycogen 
triacetate,  decomp.  177°,  [a]j?  -j-lG3°  in  chloroform, 
which  strongly  resembles  starch  triacetate,  in  almost 
quantitative  yield  by  the  action  of  acetic  anhydride 
in  acetic  acid  in  presence  of  sulphur  dioxide  and 
chlorine  at  55°,  or  of  acetic  anhydride  in  pyridine  at 
S0°.  Glycogen  regenerated  by  the  action  of  cold 
alcoholic  potassium  hydroxide  is  indistinguishable 
from  the  original  material.  The  triacetate  is  converted 
quantitatively  by  methyl-alcoholic  hydrogen  chloride 
into  methylglucoside.  By  six  to  seven  treatments 
with  methyl  sulphate  and  sodium  hydroxide  in  acetone, 
the  triacetate  is  converted  into  trimethylglycogen, 
m.  p.  147°  after  softening  at  135°,  [ajg  +208°  in 
chloroform,  which  is  indistinguishable  from  trimethyl- 
starch,  and  yields  2:3: 6-trimethylglucose  when 
hydroh'sed.  The  close  similarity  of  the  derivatives 
obtained  from  glycogen  and  starch  (A.,  192S,  1360) 
supports  the  view  that  the  latter  arc  similarly  con¬ 
stituted,  and  such  differences  as  exist  may  be  attrib¬ 
uted  to  a  difference  in  the  size  of  their  respective 
micelles.  R.  K.  Callow.  . 

Interaction  of  hydrogen  fluoride  with  cellulose. 
B.  Helferich  and  S.  Bottger  (Annalen,  1929,  476, 
150 — 170). — Dried  cellulose  dissolved  with  cooling 
and  exclusion  of  atmospheric  moisture  in  4 — 5  parts 
by  weight  of  hydrogen  fluoride  followed’ by  removal  of 
the  solvent  by  a  stream  of  dry  air  at  30°  gave  a  syrup, 
which  was  dissolved  in  ice-cold  water  aud  the.  residual 
hydrogen  fluoride  neutralised  by  calcium  carbonate ; 
the  clear  filtrate  by  evaporation  under  reduced 
pressure  gave  ccllan,  [a]fj  +143-4°  in  water.  Precipit¬ 
ation  of  a  similar  hydrogen  fluoride  solution  of 
cellulose  with  ether  gave  a  preparation  having  [a]n 
+32-1°.  Protracted  boiling  of  ccllan  with  pyridine- 
acetic  anhydride  mixture  afforded  acetylcellan,  m.  p. 
170 — 175°,  [a]g  +127-7°  in  chloroform,  hydrolysed 
to  cellan  by  boiling  -with  methyl-alcoholic  sodium 
methoxido  and  to  methylglucoside  by  heating  for 
70  hrs.  at  125°  with  dilute  methyl-alcoholic  hydrogen 
chloride.  Identical  treatment  of  anhydrous  dextrose 
with  hydrogen  fluoride  gave  a  polyglucosan  ( acetyl 
derivative,  fa]1,)  +126-5°  in  chloroform).  Anhydrous 
cellobiose  formed  similarly  j>olycellobiosan,  [a]f) 
+144-1°  in  water  ( acetyl  derivative,  [a]1,;  +126-5°  in 
chloroform).  Results  of  mol.-wt.  determinations  of 
the  above  substances  in  camphor,  water,  or  bromo- 
form  solutions  and  also  experimental  details  relating 
to  measurements  of  optical  rotation  in  liquid  hydrogen 
fluoride  are  given.  R.  J.  W.  Le  Fevre. 

Cellulose  benzyl  ethers.  T.  Nakashima  (Sci. 
Papers  Inst.  Phys.  Chcm.  Res.  Tokyo,  1929, 12,  121 — 
125).— See  A.,  1929,  6S4. 

Cellulose  ethers.  H.  Niet  hammer  and  W. 
Konig  (Cellulosechem. ,  1929,  10,  201 — 205). — By  the 
action  of  p-chlorobenzyl  chloride  and  2  :  4-dinitro- 
chlorobcnzenc  on  alkali-cellulose  the  lower  cellulose 
ip-chhrobenzyl  and  cellulose  2  : 4 -dinitrophenyl  ethers 
have  been  obtained.  It  is  possible  to  produce  the 
latter  still  retaining  the  fibrous  cellulose  structure  with 
a  low  nitrogen  content.  Reduction,  diazotisation, 
and  coupling  results  in  a  fibre  in  which  the  colour  is 
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an  integral  part  of  the  structure.  Under  suitable 
conditions  etherification  with  p-clilorobenzyl  chloride 
may  proceed  to  two  thirds  of  the  theoretical. 

T.  H.  Morton. 

Celluloseamine  and  celluloseaniline.  I. 
iSakurada  (Sci.  Papers  Inst.  Phys.  Cliem.  Res.  Tokyo, 
1929,  12,  113— 130).— See  A.,  1929,  684. 

Formation  of  tertiary  amines  in  the  reduction 
of  nitriles  and  carbonyl  compounds  in  basic 
solution.  A.  Skita  and  F.  Keel. — See  A.,  1929, 1436. 

Influence  of  poles  and  polar  linkings  on  the 
course  pursued  by  elimination  reactions.  VI. 
1  :  1-Elimination  in  the  degradation  of  quatern¬ 
ary  ammonium  hydroxides.  C.  K.  Ingold  and 
J.  A.  Jessop  (J.C.S.,  1929,  2357— 2361).— The  theory 
of  the  decomposition  of  the  above  hydroxides  is 
discussed,  and  it  is  shown  that  the  decomposition 
should  always  give  olefines  and  never  paraffins.  The 
decomposition  of  fluoryl-9-trimethylammonium  and 
-triethylammonium  hydroxides  has  been  investigated 
and  found  to  be  in  accordance  with  theory.  In  the 
case  of  the  former  substance  the  products  of  decom¬ 
position  were  dimethyl-9-fluorylamine,  trimethyl- 
amine,  9-fluoryl  ether,  and  bis-oo'-diphenylcne-cthyl- 
enc  (difiuorylidene).  The  formation  of  the  last- 
named  substance  is  the  main  point  of  interest,  since 
it  was  shown  to  be  a  primary  product  of  the  decom¬ 
position,  and  therefore  the  first  record  of  1  : 1 -elimin¬ 
ation  from  a  quaternary  ammonium  hydroxide. 
Corresponding  products  appear  in  the  decomposition 
of  fluoryl-9-tricthylammonium  hydroxide.  An  ex¬ 
planation  of  the  1  :  1 -elimination,  based  on  the 
structure  of  fluorene,  is  offered. 

Fluoryl-d-irimethylammonium  bromide,  m.  p.  1S9 — 
190°  (decomp.),  and  picrate,  m.  p.  175°,  and  fluoryl- 
d -triethylammonium  pier  ate,  m.  p.  166°,  were  prepared 
by  the  general  method.  Dimethyl-d-fluorylamine  and 
its  picrate,  m.  p.  203 — 204°,  are  also  described. 

J.  W.  Porter. 

Cerebrosides.  X.  Sphingosine.  E.  Klenk 
(Z.  physiol.  Cliem.,  1929,  185,  169 — 182). — Evidence 
is  brought  forward  that  sphingosine,  like  the  fatty 
acids  of  brain  lipins,  is  a  multiple  of  CB  (cf.  A.,  1928, 
S6S).  New  and  published  analyses  of  various 
sphingosine  derivatives  support  the  formula 
Ci8H3702N,  rather  than  the  previously  accepted 
formula  C17Hg50.,N  (cf.  Levenc  and  West,  A.,  1914,  i, 
308,  1141).  Treatment  of  triacetylsphingosine,  m.  p. 
102 — 102-5°  (improved  method  of  preparation  given), 
with  ozonised  oxygen  in  acetic  acid  solution,  and  sub¬ 
sequent  reductive  fission  of  the  ozonidewith  hydrogen 
and  palladised  barium  sulphate  (cf.  Fischer,  A., 
1928,  989)  affords  tetradecoic  acid  and  aldehyde,  and 
not  trideeoic  acid  as  reported  by  Levene  and  West  ( loc . 
cit.).  Oxidation  of  sphingosine  sulphate  by  Levene  and 
West’s  method  also  gives  tetradecoic  acid;  other 
acidic  oxidation  products  are  also  formed.  Dikydro- 
sphingosine  is  oxidised  similarly  to  palmitic  and  not 
pentadecoic  acid  (Levene  and  West).  Sphingosine  is, 
therefore,  probably 

Me-[CH2]12-CH:CH-[CH(OH)]2-CH2-NH2  (the  positions 
of  the  hydroxyl  and  amino-groups  are  assumed 
arbitrarily). 

[With  R.  Harle.] — Dihydrosphingosine  picrate 


sinters  at  88 — S9°  and  melts  at  157°  (cf.  Levene  and 
West,  A.,  1916,  i,  219) ;  the  hydrobromide, 
C1,H3p02N,HBr,  has  m.  p.  270°  (decomp.)  after 
sintering  at  95°.  H.  Burton. 

Preparation  of  monoamino-acids  from 
picrates.  G.  J.  Cox  and  H.  Kino  (J.  Biol.  Cliem., 
1929,  84,  533 — 534). — The  picrate  is  suspended  in 
water  and  the  suspension  is  shaken  Avith  two  suc¬ 
cessive  portions  of  aniline,  which  removes  the  avIioIc 
of  the  picric  acid;  the  aqueous  layer  is  freed  from 
aniline  by  extraction  Avith  ether  and  evaporated. 
Proline  and  glycine  can  thus  be  regenerated  from  their 
picrates  in  a  yield  of  90%.  C.  R.  Hartngton. 

Synthesis  of  glycine.  W.  K.  Ansloav  and  H. 
King  (J.C.S.,  1929,  2463— 2466).— In  the  method  of 
Ling  and  Nanji  (A.,  1922,  i,  1124)  for  the  preparation 
of  glycine  by  hydrolysis  of  methyleneaminoacetonitrilc 
the  yield  obtained  does  not  exceed  57  % ;  after  the 
first  stage  of  hydrolysis  Avith  barium  hydroxide  no 
barium  mcthylcncglycine  can  be  isolated,  but  glycine 
may  be  isolated  in  yields  of  up  to  71%. 

Aininoacctonitrilc  hydrogen  sulphate  is  obtained  in 
87%  yield  by  hydrolysis  of  methyleneaminoaccto- 
nitrilc  by  a  modification  of  Klages’  process  (A.,  1903, 
i,  469),  and  is  then  hydrolysed  by  boiling  barium 
hydroxide  solution.  After  removal  of  barium  as 
sulphate,  crude  glycine  is  obtained  by  evaporation, 
and  pure  glycine  is  obtained  bv  recrystallisation  from 
Avater  in  an  overall  yield  of  84%.  R.  K.  Calloav. 

Resolution  of  chloroacetyl-dl-leucine  into  its 
optical  components  by  means  of  a-phenylethyl- 
amine.  E.  Abderhalden  and  A.  Schmitz  (Bio- 
chcm.  Z.,  1929,  214,  158— 160).— When  «-phcnyl- 
ethylamine  carbonate  is  added  to  an  aqueous  solution 
of  chloroacetyl-rfMeucine,  the  phenylelhylamme  salt 
of  chloroacetyl-l-leucine,  m.  p.  178°,  is  precipitated, 
and  on  treatment  with  hydrochloric  acid  gives 
chloroacetyl-Meucine,  [a]]?  —13-4°  in  alcohol.  The 
d-isomeridc,  m.  p.  169 — 170°,  is  obtained  from  the 
mother-liquors  by  conversion  into  the  l-phetiylethyl- 
amine  salt,  m.  p.  169 — 170°,  which,  Avith  similar  treat¬ 
ment,  giA’cs  chloroacetyl-d-leucine,  [a]fj  +12-7°  in 
alcohol.  P.  W.  Clutterbuck. 

Fission  of  selenocyanoacetic  acid.  O.  Be- 
haghel  and  M.  Rollmann  (Ber.,  1929,  62,  [B], 
2696—2699;  cf.  Frerichs,  A.,  1903,  i,  609).— The 
action  of  hydrochloric  acid  on  selenocyanoacetic  acid 
yields  primarily  diselcnodiacelic  acid,  (Se-CH2-C02H)2, 
m.  p.  101°,  and  cyanogen  (whence  cyanic  and  hydro¬ 
cyanic  acids) ;  ammonia,  carbon  dioxide,  hydrocyanic 
acid,  and  small  amounts  of  oxalic  acid  are  also  present 
among  the  final  products.  The  initial  products  of  the 
action  of  alkali  hydroxide  are  cyanic,  hydrocyanic,  and 
diselenodiacetic  acids,  from  Avhich  selenolacetic  and 
selenodiacetic  acids  and  hydrogen  selenide  are 
produced.  2  :  A-T)inilrophcnylselenoacetic  acid,  m.  p. 
168°,  and  2:4:2':  4' -lelranilrodiphenylselenide,  m.  p. 
195 — 196°,  are  incidentally  described.  H.  Wren. 

Decarboxylated  peptides  and  their  deriv¬ 
atives.  II.  J.  von  Braun,  A.  Bahn,  and  W. 
Munch  (Ber.,  1929,  62,  [B],  2766—2776 ;  cf.  A.,  1927, 
344). — In  contrast  to  the  decarboxylated  dipeptides, 
the  corresponding  tri-  and  tetra-peptides  are  pharma- 
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cologically  inactive  even  after  replacement  of  the  basic 
hydrogen  atom  by  methyl,  ethyl,  propyl,  or  more 
complex  alkyl  groups.  Introduction  of  a  more 
complex  peptide  component  in  the  dipeptide  is  either 
without  influence  on  the  abrupt  change  in  activity 
caused  by  passage  from  the  ethyl  to  the  higher 
homologue  (loc.  c it.)  or  completely  destroys  such 
activity. 

P-Hydroxycthylamine  and  a-bromoisohexoyl  brom¬ 
ide  in  ethereal  solution  afford  the  non-crystalline 
tx-bromoisohexo-$-hydroxyethylamide, 
C4Htt-CHBrCO-NH-CH2-CH2-OH,  converted  by  ethyl- 
amine  in  benzene  at  100°  into  2d-ethyl-leucinedecarboxy- 
serine  [a -ethylam imisohexo - $-hydroxyethylam ide\ ,  m.  p. 
114°,  b.  p.  about  180°/10  mm.  (slight  decomp.) 
(hygroscopic  hydrochloride ,  m.  p.  137°;  picrate,  m.  p. 
183—185°) ;  N-iso amyl-leucinedecarboxyserine,  m.  p. 
95°,  b.  p.  200 — 210°/10  mm.  (very  hygroscopic  hydro¬ 
chloride',  picrate,  m.  p.  131°),  is  produced  similarly. 
3-p-Hydroxyphenylethylamine  and  a-bromopropionyl 
bromide  afford  a-bromopropion-(3-p-hydroxyphenyl- 
ethylamide,  m.  p.  122°  (cf.  Guggenheim,  A.,  1913,  i, 
773),  with  small  amounts  of  its  o-bromopropionyl 
derivative,  m.  p.  137°.  Treatment  of  the  mono- 
bromopropionyl  compound  with  the  appropriate 
amine  yields  the  non-crystalline  N-ethylalanyldecarb- 
oxytyrosine  [x-ethylaminopropion-^'-p-hydroxyphenyl- 
ethylamide ]  ( hydrochloride ,  m.  p.  60°)  and  -isoamyl - 
alanyldecarboxytyrosine  ( hydrochloride ,  m.  p.  68°). 
Anisaldehyde  is  readily  converted  by  hydrogen  in 
presence  of  nickel  into  anisyl  alcohol,  transformed  by 
the  usual  methods  into  p-anisylacetonitrile,  which  is 
reduced  to  (3-p-anisylethylamine,  b.  p.  132 — 134°/14 
mm.  (accompanied  by  the  corresponding  secondary 
and  possibly  tertiary  base).  The  monoamines  are  con¬ 
verted  successively  into  a.-bromopropion-$' -p-anisyl- 
ethylamide,  m.  p.  122°,  and  N -ethylalanyl-O-methyl- 
decarboxytyrosine  [ a-ethylaminopropion-$'  -p-anisyl - 

ethylamide ],  b.  p.  190 — 192°/0-2  mm.  (hydrochloride, 
m.  p.  135 — 138°),  or  18-'\soamylalanyl-0-niethyldecarb- 
oxytyrosine,  b.  p.  203 — 206°/0-8  mm.  (hydrochloride, 
m.  p.  157°). 

Addition  of  ethereal  chloroaeetyl  chloride  to  aqueous 
di-PjS'-aminodiethyl  disulphide  in  presence  of  potass¬ 
ium  carbonate  affords  di-ffl’-chloroacetamidodiethyl 
disulphide,  m.  p.  116°,  converted  by  a  large  excess  of 
the  requisite  base  into  di-(1s-elhylglycyl)decarboxy- 
cystine  [di-  p $'-eth ylam  inoa cetam idod iethyl  disulphide] 
(NHEt-CH2-CO-NH-CH2-CH2-S-)2,  m.  pi  64°,  or  di-( N- 
isoamylglycyl)decarboxycystine  (hydrochloride,  m.  p. 


3-p-Aminoethylindole  (cf.  Majima  and  Hoshino,  A., 
1925,  i,  1450)  is  transformed  by  chloroaeetyl  chloride 
into  3-$-chloroa-ceta?nidocthylindole,  m.  p.  93°,  and 
thence  into  H-ethylglycyldecarboxytryptophan  [3-p- 
cthylaniinoacctamidoethylindole']  (hydrochloride,  m.  p. 
14S°)  and  IS-isoamylglycyldccarboxylryplophan,  m.  p. 
74 — 75°  (hydrochloride,  m.  p.  156°). 

a-Aminoisohexomethylamide  (loc.  cil.)  and  a-bromo¬ 
propionyl  bromide  give  a.x -bromopropionamidoiso- 
hexoniethylamide,  m.  p.  150°,  whence  IS-ethylalanyl- 
leucyldecarboxyglycine  [aa' -ethylaminopropionamidoiso- 
hexomethylamide],  b.  p.  179 — 183°/4  mm.  (very  hygro¬ 
scopic  hydrochloride;  picrate,  m.  p.  180 — 182°), 
X- n -propyla la nyl-le ucijldeearboxyglycine,  b.  p.  ISO— 


184°/3  mm.  (picrate,  m.  p.  163°;  very  hygroscopic 
hydrochloride),  and  N-isohexylalanyl-leucyldecarboxy- 
glycine,  b.  p.  202 — 206°/3  mm.  (hydrochloride,  m.  p. 
174°  ;  picrate,  m.  p.  199°). 

a-Aminopropiomsoamylamide  is  converted  by 
chloroaeetyl  chloride  into  v.-chloroacctamidopropioniso- 
amylamide,  m.  p.  130°,  whence  N-elhylglycylalanyl- 
decarboxyleucine  [ «.-cthylaminoacclamidopropionyliso - 
amylamide],  b.  p.  about  190°/3-5  mm.,  and  N-n -propyl- 
glycylalanyldecarboxyleucine,  b.  p.  195 — 199°/(  1)3-5 
mm. ;  the  corresponding  non-crystalline  picrates  and 
very  hygroscopic  hijdroclilorides  are  described. 

u-Chloroacetamidoisohexoethylamide,  m.  p.  133°, 
yields  N-melhylglycyl-leucyldecarboxyalaninc  [a -methyl- 
aminoacetamidoisohexoathylamide],  b.  p.  198 — 200°/12 
mm.,  m.  p.  71 — 73°  (picrate,  m.  p.  180°;  hygroscopic 
hydrochloride,  m.  p.  206 — 208°),  N -ethylglycyl-leucyl- 
decarboxy alanine,  b.  p.  171 — 174°/3-5  mm.  (hydro¬ 
chloride,  m.  p.  169°;  picrate,  m.  p.  205°),  N ->propyl- 
glycyl-leucyldecarboxyalaiiiue,  b.  p.  178 — 182°/3-5  mm. 
(hydrochloride,  m.  p.  168°;  picrate,  m.  p.  190°),  and 
il-isoamylglycyl-leucyldecarboxyalaninc,  b.  p.  191 — 
194°/?  mm.  (picrate,  m.  p.  138°;  very  hygroscopic 
hydrochloride).  Glycyl-leucyldecarboxyalanine  could 
not  be  obtained  homogeneous. 

olx  -Bromopropionamidoisohexoethylamide,  m.  p. 
151°,  is  converted  by  ammonia  into  a  mixture  of  the 
secondary  base, 

NH[CHMe-CO-NH-CH(C4H9)-CO-NHEt]2,  m.  p.  230— 
233°  (hydrochloride,  m.  p.  246°),  and  aa '-amino- 
propionamiddisoheocoethylamide  (hydrochloride,  m.  p. 
75 — 77°).  The  primary  base  is  transformed  by  chloro- 
acetyl  chloride  into  chloroacelylalanyl-leucyldecarboxy- 
alanine,  m.  p.  225°,  whence  N - elhylglycyla lanyl-leucyl- 
decarboxyalaninc,  m.  p.  163°  (hydrochloride,  m.  p. 
225° ;  picrate,  m.  p.  172 — 177°),  and  IS-isoamylglycyl- 
alanyl-leucyldecarboxy alanine,  m.  p.  150°  [hijdro- 
chloride,  m.  p.  238°;  picrate,  m.  p.  (indef.)  80 — 100°]. 

H.  Wren. 

Salts  of  fulminic  acid.  III.  L.  Wohler  and  A. 
Weber.  IV.  L.  Wohler  and  A.  Berthmann  (Ber., 
1929,  62,  [5],  2742— 274S,  274S— 2758;  cf.  A.,  1917, 
i,  383). — III.  The  following  salts  are  prepared  by 
shaking  a  solution  of  mercury  fulminate  in  anhydrous 
methyl  or  ethyl  alcohol  with  the  requisite  amalgam  (if 
necessary  at  a  low  temperature  to  avoid  polymeris¬ 
ation)  until  mercury  is  no  longer  present  in  solution  : 
potassium  fuhninate,  d  1-S0 ;  calcium,  strontium,  and 
barium  fulminates  (all  +  IMeOH).  Silver  fulminate  has 
d  4-09.  Silver  fulminate  and  aniline  give  the  confound 


AgCNO,2PliNIL,.  Ammonium  iodide  and  silver 
fulminate  in  methyl  alcohol  yield  the  complex 
salt,  NH4[Ag(CNO)2] ;  the  magnesium  compound, 
Mg[Ag(CNO)2]2,  is  prepared  analogously  from  mag¬ 
nesium  chloride.  Magnesium  and  ammonium  fulmin¬ 
ates  could  not  be  isolated.  Independently  of  the 
valency  of  their  metal,  the  fulminates  add  pyridine  to 
form  well-crystallised,  feebly  explosive  compounds 
which  readily  lose  part  of  their  pyridine  when  warmed. 
The  following  salts  are  obtained  from  mercury  fulmin¬ 
ate  and  the  requisite  amalgam  in  pyridine  : 

Zn(CNO)2,2C5H5N ;  Cu(CNO),2C5H5N ; 

AgCNO,C5H5N;  Cd(CNO)2,2C5H5N; 
Hg(CNO),,2C5H5N;  (?)  Pb(CNO)2,2C5H5N.  The 
alkali  and  alkaline-earth  fulminates  do  not  add 
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pyridine.  Analysis  of  the  fulminates  is  effected  by 
dissolving  in  an  excess  of  thiosulphate  and  titration  of 
the  residual  thiosulphate  with  iodine.  The  process  is 
accurate  and  independent  of  the  concentration  with 
mercury  fulminate  if  rapidly  performed ;  with  silver 
and  cuprous  fulminates  preliminary  conversion  into 
the  alcohol-soluble  zinc  fulminate  is  necessary. 

IV.  The  double  salt,  2Hg(CISr0),,Na2S203,  separates 
when  a  filtered  solution  of  mercury  fulminate  in 
aqueous  sodium  thiosulphate  is  preserved.  Treat¬ 
ment  of  saturated  solutions  of  sodium  chloride  and 
potassium  bromide  with  mercury  fulminate  affords 
the  compounds  Hg(CNO)2,ATaCl  and  Hg(CNO)2,KBr. 
Double  sails  with  magnesium  or  calcium  chloride  are 
described.  Mercury  fulminate  and  zinc  amalgam  in 
25%  ammonia  yield  the  compound  Zn(CNO)2,2NH;j ; 
the  analogous  mangdnese  salt,  Mn(CNO)2,2NH3,  is 
obtained  by  use  of  methyl-alcoholic  ammonia.  In 
contrast  to  the  simple  fulminates,  the  following  com¬ 
plex  fulminates  are  crystalline.  Sodium  nickel 
fulminate,  Na2[Ni(CN04]  ( penlaliydrale  and  anhydrous), 
obtained  by  adding  nickel  sulphate  to  a  solution  of 
sodium  fulminate  until  the  precipitated  nickel  hydr¬ 
oxide  is  not  further  dissolved ;  the  cobalt  salt, 
K5[Co2(CNO)n],22H20  and  anhydrous,  prepared 
analogously ;  the  platinous  compound,  Na2[Pt(CNO)4] 
{pentahydrate  and  anhydrous),  from  sodium  fulminate 
and  platinous  chloride,  converted  by  double  decom¬ 
position  into  tho  compounds  Ca[Pt(CNO)4]  (penta¬ 
hydrate  and  anhydrous),  Sr[Pt(CNO]4],  and 
Ba[Pt(CNO)4]  (trihydrate  and  anhydrous);  the  salts 
Na2[Pd(CN0)4],5H20  and  Na[Au(CNO)2].  Cuprous 
chloride  and  sodium  or  strontium  fulminate  afford  the 
compounds  Na[Cu(CNO)2]  and  Sr[Cu2(CN0)4],2H20, 
respectively.  The  cuprous  fulminate  is  converted  by 
concentrated  cupric  nitrate  solution  into  the  salt 
Cu[Cu2(CN0)4],2H20.  Under  different  conditions  the 
sodium  salt,  Na2[Cu(CN0)3],3H20,  is  prepared.  With 
excess  of  cuprous  chloride,  the  alkaline-earth  fulmin¬ 
ates  yield  the  compounds  Ca[Cu(CN0)3],3H20, 
Sr[Cu(CN0)3],6H20,  and  Ba[Cu(CN0)3],4H20.  The 
close  analogy  between  the  new  fulminates  and  the 
corresponding  cyanides  is  emphasised.  H.  Wren. 

Methylenedithiocarbamic  acid  and  derivatives. 
T.  G.  Levi  and  L.  Gimignani  (Gazzetta,  1929,  59, 
681 — 686). — Carbon  disulphide,  formaldehyde  (tri- 
oxymethylene),  and  alcoholic  ammonia  condense  in  the 
cold  to  give  a  quantitative  yield  of  ammonium  methyl- 
enedithiocarbamale,  (CH2!N-CS2NH4)3  (I),  m.  p.  154° 
(decomp.),  which  is  converted  into  its  components  by 
prolonged  treatment  with  boiling  water.  Methylene- 
thiocarbamic  acid  (silver,  zinc,  mercury,  nickel,  and 
cobalt  salts)  could  not  be  obtained  in  a  state  of 
purity.  Potassium  ferricyanide  converts  I  into  the 
disulphide,  [(CH2:N-CS-S-]2]3  whilst  _  cyanogen 
bromide  affords  the  monosulphide,  [(CH^N-CS-^Sjj 
Methylation  of  I  in  alcoholic  suspension  with  methyl 
iodide  furnishes  trimeric  methyl  methylenedithiocarb- 
amate,  m.  p.  182°,  which  by  heating  with  saturated 
alcoholic  ammonia  in  a  sealed  tube  at  90°  yields  75% 
of  trimeric  as-methylenethiocarbamide,  m.  p.  181° 
(cf.  Emmelmayer,  Monatsh.,  1891, 12,  90;  Dixon  and 
Taylor,  J.C.S.,  1916,  109,  1244). 

C.  W.  Shoppee. 


Unsaturated  aliphatic  nitriles.  A.  Vermeulen 
and  L.  Adriaens  (Bull.  Soc.  chim.  Belg.,  1929,  38, 
301 — 309).- — Dehydration  of  methyl  re-propyl  ketone 
cyanohydrin  with  phosphoric  oxide  in  a  little  chloro¬ 
form  and  fractionation  of  the  product  gives  two 
fractions,  (1)  b.  p.  135 — 140°/760  mm.  and  (2)  b.  p. 

157 —  158°/760  mm.  By  treatment  with  hydrogen 
chloride  fraction  2  gives  only  (i-cMoro-a-rnethylvalero- 
nitrile  (I),  b.  p.  76— 76-5°/12  mm.,  df  1-00952,  i i’g 
1-44243,  whilst  fraction  1  gives  a  mixture  of  I  (55%) 
and  u.-chloromethylvaleronitrile  (II),  b.  p.  87 — 88°/10 
mm.,  df  1-01034,  ref  1-44274  (45%).  By  regeneration 
of  the  unsaturated  nitriles  from  these  chloro-com- 
pounds  with  quinoline  at  100°,  II  yields  only  ct-methyl- 
enenaleronitrile  (III),  b.  p.  135-7 — 135-9°/757  mm., 
df  0-81574,  ref  1-42283,  whilst  I  gives  a  mixture  of  the 
two  geometrical  isomerides,  b.  p.  138-7 — 139-1°/761 
mm.,  df  0-81767,  ref  1-42865  (25%),  and  b.  p.  15S-4— 

158- 6°/772  mm.,  df  0-82802,  ref  1-43336,  of  a -methyl- 

Aa-pe7iteno7iilrile  (IV).  In  the  original  dehydration, 
therefore,  fraction  1  is  a  constant-b.  p.  mixtiire  of  III 
(37%)  and  the  low-b.  p.  geometrical  isomeridc  of  IV 
(44-8%),  whilst  fraction  2  consists  only  of  the  high- 
b.  p.  geometrical  isomeride  of  IV  (18-2%),  the  pro¬ 
portions  in  parentheses  being  those  of  the  total  products 
formed.  Contrary  to  the  observation  of  Macq  (A., 
1927,  652)  (who  did  not  separate  the  fraction  of  low 
b.  p.),  interconversion  of  the  two  geometrical 
isomerides  by  sodium  phenoxide  could  not  bo  effected, 
this  reagent  being  without  action  on  all  three  products 
of  the  reaction.  J,  W.  Baker. 

Action  of  light  on  potassium  ferrocyanide 
solution.  II.  0.  Battdisch  (Ber.,  1929,  62,  [B], 
2706 — 2712 ;  cf.  A.,  1922,  i,  993). — Examination  of  the 
behaviour  of  aqueous  potassium  ferrocyanide  towards 
light  under  conditions  which  ensure  the  complete 
absence  of  oxygen,  as  well  as  in  the  presence  of  air, 
leads  to  the  following  conclusions.  Ordinary  ferrous 
ions  in  addition  to  pentacyanoaquoferroatc  ions  arc 
produced  when  solutions  of  potassium  ferrocyanide, 
neutral  or  feebly  acid  with  carbonic  acid,  are  exposed  to 
the  carbon  arc  light  or  sunlight  in  the  absence  of  air. 
In  the  presence  of  air  and  light,  the  yellow  ferroate 
ions  are  instantaneously  oxidised  to  the  dark  violet 
pentacyanoaquoferriate  ions,  which  react  with  the 
first-named  ions,  giving  more  complicated  products 
with  only  a  pale  yellow  colour.  Formation  of  these 
products  is  inhibited  by  the  addition  of  sodium  azide, 
and,  under  these  conditions,  the  yellow  potassium 
ferrocyanide  solution  is  directly  oxidised  to  the  dark 
violet  potassium  pentacyanoaquoferriate.  In  an  air- 
free  system,  the  iron  atom  of  potassium  ferrocyanide  is 
activated  by  light  as  a  consequence  of  the  mobilisation 
of  its  subsidiary  valencies ;  in  the  dark,  the  original, 
inactive  compound  is  rapidly  re-formed.  In  the 
presence  of  air  and  light,  peroxo-compounds  possessing 
unusual  oxidative  powers  (cf.  this  vol.,  41)  are 
produced  in  addition  to  the  usual  ferric  and  ferrous 
complex  ions.  H.  Wren. 

Beryllium  dimethyl.  H.  Gilman  and  F. 
Schulze  (Rec.  trav.  chim.,  1929,  48,  1129 — 1132). — 
An  ethereal  solution  of  beryllium  dimethyl  (Gilman 
and  Schulze,  A.,  1928,  50)  at  the  ordinary  temper¬ 
ature  has  no  action  on  as-diphenylethylene  or  di- 
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phenyl  sulphone.  Measurements  of  the  volume  of  gas 
evolved  when  the  reaction  mixture  is  decomposed  with 
moist  ether  show  that  reaction  occurs  with  azo¬ 
benzene,  1  mol.  of  beryllium  dimethyl  reacting  with 
2  mols.  of  azobenzene  probably  in  accordance  with 
one  or  both  of  the  schemes  NPldXPh  2BeMe„ — > 
(a)  [XPh(BeMe)-],-K',H6  or  (6)  Be(NPhMe-XPh).,. 

J.  W.  Baker. 

Method  of  coupling  organic  radicals  by  the 
Grignard  reagent.  J.  H.  Gardner  and  P.  Borg- 
strom  (J.  Amer.  Chem.  Soc.,  1929, 51,  3375 — 3377). — 
When  a  Grignard  reagent  is  added  to  a  suspension  of 
silver  bromide  in  ether  and  the  intermediate  silver  aryl 
decomposed  by  boiling  the  solution  (with  or  without 
added  benzene;  silver  alkyls  decompose  without 
heating),  diaryls  and  dialkyls  are  obtained  in  25 — 72% 
yield.  Diphenyl,  di-p-tolyl,  di-p-anisyl,  dibenzyl, 
dicycfohexyl,  and  n-octane  were  prepared.  Individual 
substances  were  not  isolated  from  magnesium  iso-  and 
sec. -butyl  bromides.  H.  Burton. 

Distillation  of  magnesium  dimethyl  from 
magnesium  methyl  chloride.  H.  Gilman  and 
R.  E.  Brown  (Rcc.  trav.  chirn.,  1929,  48,  1133 — 
1135). — Distillation  of  magnesium  methyl  chloride  at 
19070-2  mm.  gives  magnesium  dimethyl  as  a  white 
crystalline  substance  probably  obtained  by  a  process 
of  ether  sublimation.  This  observation  is  in  agree¬ 
ment  with  earlier  views  (Gilman  and  Schulze,  A.,  192S, 
50)  on  the  existence  of  the  equilibrium  2RMgX 
MgR2+MgX2.  J.  W.  Baker. 

Constitution  of  dimagnesium  acetylenyl 
bromide.  K.  Kleineeller  (Ber.,  1929,  62,  [B], 
2736 — 273S). — Dimagnesium  acetylenyl  bromide 
affords  an  instance  of  the  transition  of  a  liquid 
substance  with  atomic  linking  into  a  substance  of 
identical  composition  with  ionic  linking.  When 
preserved  for  3 — 4  weeks,  the  liquid  compound  be¬ 
comes  solid  and  crystalline  without  any  other  sign  of 
alteration.  Its  original  activity  towards  organic  and 
inorganic  compounds  is  lost,  but  acetylene  is  vigorously 
evolved  when  water  is  added.  As  usually  formulated, 
the  action  consists  in  a  disproportionation  into 
magnesium  carbide  and  bromide.  Establishment  of 
the  equilibrium  is  catalytically  accelerated  by  bromo- 
benzene,  ethylene  bromide,  allyl  bromide,  and  s-tetra- 
chloroethane.  The  bearing  of  the  observations  on  the 
work  of  Schlenk  and  Schlenk  (A.,  1929,  687)  is 
discussed.  H.  Wren. 

Plant  colouring  matters.  XVT.  Carotene.  I. 
P.  Karrer  and  A.  Helfenstein  (Helv.  Chim.  Acta, 
1929,  12,  1142 — 1144), — Oxidation  of  a  benzene 
solution  of  carotene  with  aqueous  potassium  per¬ 
manganate  at  the  ordinary  temperature  affords  a 
substance  similar  to,  and  probably  identical  with, 
ionone.  Like  ionone,  it  is  oxidised  further  to  as-di- 
methylsuccinie  acid.  A  partial  formula, 

CH,<g2.^j2>C-CH[:CH-CMe:CH-CH]3:CH- 

‘CMeICH*C10ff17,  is  proposed  for  carotene. 

H.  Burton. 

Stereochemistry  of  dicyclic  ring-systems.  V. 
A9 : 10-Octahydronaphthalene.  W.  Huckel,  R. 
Danneel,  A.  Schwartz,  and  A.  Gercke  (Annalen, 
1929,  474,  121 — 144). — The  authors  doubt  the 


homogeneity  of  the  A9:10-octahydronaphthalene  de¬ 
scribed  by  Xametkin  and  Glagolev  (A.,  1929,  921); 
the  pure  substance  has  now  been  obtained  by  two 
methods  :  from  fraHS-2-cycZopentylc//c7opentan-l-ol  by 
treatment  with  zinc  chloride  at  140°  (to  be  described 
in  a  future  memoir),  and  in  the  following  way. 

The  mixture  of  octahydronaphthalenes,  obtained 
from  fi-dccalol  (containing  all  four  isomerides)  by 
dehydration  with  zinc  chloride,  by  treatment  with 
ethyl  nitrite  and  hydrochloric  acid  yields  a  mixture 
of  nitrosochlorides  (I),  (II),  and  (III).  9 -Nitroso- 
\0-chlorodecahjdronaphihalene  (I),  blue,  m.  p.  91°, 
gradually  decomposes  on  keeping,  but  by  treatment 
with  sodium  methoxide  affords  A9:10-octahydro- 
naphthalene,  b.  p.  1947750  mm.,  79°/14  mm.,  in.  p. 
—34°,  <?f 0  0-9170,  1-49963  (the  purity  and  homo¬ 

geneity  of  this  preparation  are  shown  by  the  form  of  the 
setting-point  and  m.-p.  curves),  together  with  traces  of 
an  oxime,  m.  p.  150°  ( benzoyl  derivative,  m.  p.  136°),  of 
an  unsaturated  ketone,  C'10H14O  (IV),  and  a  chloro- 
cotnpound ,  m.  p.  144°,  also  obtained  from  I  by  treat¬ 
ment  with  piperidine  in  alcoholic  solution.  The  yield 
of  I  is  better  from  [3-decalol  mixtures  rich  in  ci.s-S- 
decalol  than  from  those  rich  in  fraM.s-g-deealol. 
A9:10-Octahydronaphthalene  yields  a  dibromide,  m.  p. 
163 — 164°,  and  by  treatment  with  chlorine  in  chloro¬ 
form  solution  at  —20°  a  liquid  dichloride,  followed 
by  a  tetrachloride,  m.  p.  167°.  The  hydrocarbon 
gives  a  negative  Baeyer  test,  but  can  be  oxidised 
with  potassium  permanganate  to  S-ketosebacic  acid. 
Ozonisation  in  light  petroleum  at  0°  affords  an  ex¬ 
tremely  stable  ozonide,  C10H16O3,  m.  p.  16S°,  which 
can  be  distilled  in  a  vacuum,  and  is  unaffected  by 
boiling  water,  zinc  dust  in  ether,  or  aluminium 
amalgam.  Ozonisation  in  glacial  acetic  acid  furnishes 
cyc\odecane-\  :  6-dione  (V),  m.  p.  100°,  unaccompanied 
by  aldehydic  products,  together  with  S-ketosebacic 
acid,  m.  p.  116°,  and  a  substance,  which  by  treatment 
with  20%  sodium  hydroxide  yields  an  unsaturated 
ketone,  C10H140  (VI),  b.  p.  125 — 12S°/1S  mm., 
dimorphic,  x-form,  m.  p.  37°,  %-form,  in.  p.  52°  [oxime 
(VII),  m.  p.  137°:  bcnzoyloxim ino-compound,  m.  p. 
118°;  semicarbazone,  m.  p.  192 — 195CJ.  The  mother- 
liquors  from  the  ozonisation  in  petroleum  yield  a  residue 
by  evaporation,  which  by  treatment  with  sodium 
hydroxide  gives  the  ketone  VI.  Ozonisation  of  the 
crude  mixture  of  octahydronaphthalenes  in  acetic  acid 
affords  a  small  yield  of  the  diketonc  V,  accompanied  by 
aldehydic  products,  a  ketone  C10H14O  ( ?  VI)  (oxime, 
m.  p.  137°;  semicarbazone,  in.  p.  192 — 199°),  S-keto¬ 
sebacic  acid,  /ra«s-cyc/ohexanediacetic  acid,,  and  two 
liquid  acid  fractions,  b.  p.  145 — 180°/13  mm.,  and 
ISO — 2IO713  mm.;  the  formation  of  trans-cyclo- 
liexanediacetic  acid  shows  that  frans-A2-octahydro- 
naphthalene  is  a  constituent  of  the  mixture  (Leroux, 
Ann.  Chim.,  1910,  [viii],  21,  458).  The  diketone  V  is 
extremely  sensitive  towards  reagents,  and  is  slowly 
converted  by  heating  with  water,  and  more  rapidly 
by  acids  or  alkalis,  into  VI ;  by  oximation  under 
special  conditions  V  yields  the  dioxime,  m.  p.  231° 
(together  with  a  little  of  VII).  which  is  unaffected  by 
catalytic  reduction  in  acetic  acid  with  platinum-black, 
but  Is  converted  by  treatment  with  sodium  and  alcohol 
into  1  :  Q-diaminocyclodecane,  m.  p.  50°,  b.  p.  135 — 
I4075  mm.  [red  monopicrate,  m.  p.  210°  (decomp.)], 
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together  with  a  liquid  1  :  Q-diaminocyclodecane,  b.  p. 
122 — 128°/5  mm.  [yellow  picratc ,  m.  p.  249°  (de¬ 
comp.)].  By  catalytic  reduction  with  platinum-black 
in  glacial  acetic  acid  V  furnishes  cyclodecmie-1  :  6 -diol, 
m.  p.  148°. 

From  the  alcohol  washings  of  the  blue  nitroso- 
chloride  I  is  obtained  a  white  nilrosoddoride, 
Ci0H]gONC1,  IT,  m.  p.  135°  ( nitrolpiperidide ,  m.  p. 
181°).  The  blue,  liquid  nitrosochloride  III  by  treat¬ 
ment  with  zinc  and  acetic  acid  yields  a  mixture  of 
octahydronaphthalenes,  b.  p.  74 — 77°/16  mm.,  from 
which  nitrosyl  chloride  furnishes  a  small  quantity  of  I, 
and  three  ketonic  fractions,  b.  p.  90 — 110°/15  mm., 
110 — 140°/15  mm.,  and  200°/15  mm.,  accompanied  by 
traces  of  an  amine.  The  ketonic  fraction,  b.  p.  1-10— 
140°/15  mm.,  yields  a  mixture  of  semiearbazones,  m.  p. 
233°,  from  which  methyl  alcohol  extracts  trans-ai- 
decalonesemicarbazone,  m.  p.  230°;  from  the  residue 
chloroform  extracts  a  semicarbazone,  m.  p.  240°,  con¬ 
verted  by  hydrolysis  with  oxalic  acid  into  IV,  b.  p. 
122 — 128°/14  mm.  [ oxime  (VIII),  m.  p.  150° ;  benzoyl - 
oxiwino-compound  (IX),  m.  p.  136°].  The  residual 
semicarbazone,  m.  p.  above  275°,  by  hydrolysis  yields 
ail  unsaturated  ketone,  C10H14O,  b.  p.  90 — 110°/ 
17  mm.  [oxime  (X),  m.  p.  157°;  benzoyloximino- 
compound  (XI),  m.  p.  134-5°].  The  oximes,  VIII  and 
X,  differ  in  their  crystal  form,  but  melt  at  149°  when 
mixed  ;  their  benzoyl  derivatives,  IX  and  XI,  give  a 
mixed  m.  p.  132 — 133°. 

AU:10-Oetahydronaphthalene  and  the  trans- A2-iso- 
meride  are  compared  with  regard  to  reduction  and 
oxidation  (for  heats  of  combustion  and  X-ray  diagrams 
see  Katz,  A.,  192S,  464,  1312).  fraws-A2-Octahydro- 
naphthalene  is  hydrogenated  by  platinum-black  in 
glacial  acetic  acid  or  in  ether  approximately  three 
times  as  rapidly  as  the  A9:10-isomeride,  the  reduction  in 
both  cases  proceeding  in  acetic  acid  at  1-5  times  the 
velocity  in  ether,  and  gives  homogeneous  trans-deca- 
hydronaphthalene  1-47015  (acetic  acid),  1-4699 
(ether)],  which  solidifies  completely  in  solid  carbon  di¬ 
oxide.  A9 : 10-Octahydronaphthalene,by  hydrogenation 
with  platinum-black  in  acetic  acid,  affords  a  mixture 
of  cis-  and  Zraus-decahydronaphthalenes  in  the  ratio 
2  : 1  (?i'f]0  1-4767),  a  similar  mixture  in  the  ratio  1  : 1 
(?i“e  1-4750)  being  obtained  in  ethereal  solution; 
neither  preparation  solidifies  in  solid  carbon  dioxide. 

Potassium  permanganate  oxidises  A2-octahydro- 
naphthalene  much  more  quickly  than  the  Aa;1°- 
isomeride ;  on  the  other  hand,  the  latter  is  converted 
with  extreme  rapidity  by  perbenzoic  acid  into  A9-10- 
octahydronaphthalene  oxide,  b.  p.  82 — 83°/12  mm.,  df 
0-9970,  nficl  1-4S338,  which  gives  an  X-ray  diagram  in 
which  the  outer  ring  present  in  that  of  A9:I9-oeta- 
hydronaphthalene  is  completely  absent.  By  hydr¬ 
ation  with  0-02JV-perchloric  acid  the  oxide  yields 
octahydronaphthalenc-9  :  10-diol,  which  appears  to 
contain  a  variable  amount  (up  to  1  mol.)  of  water  of 
crystallisation ;  the  lowest  fraction  has  m.  p.  79 — 89°, 
and  the  highest  m.  p.  84-5 — 92°  (cf.  Nametkin  and 
Glagolev,  loc.  cit.) ;  the  gl3rcol  gives  a  diacelate,  m.  p. 
169°,  and  by  treatment  with  concentrated  sulphuric 
acid  at  —10°  to  0°  undergoes  the  pinacol-pinacolin 
change  to  yield  cycZohexanone-2-.<q»rocycZopentane 

(oxime,  m.  p.  64° ;  semicarbazone,  m.  p.  192°),  previous^ 
obtained  by  Meiser  (A.,  1S99,  i,  741). 


ei s-a.-Decalol  p- tolu cues u Iph onale,  m.  p.  93°,  by 
hydrolysis  with  methyl-alcoholic  potassium  hydroxide 
yields  a  mixture  of  octahydronaphthalenes,  m.  p. 
—60°  to  — 40°,  from  which  a  blue  nitrosochloride,  m.  p. 
91°,  and  a  white  nitrosochloride,  m.  p.  127°,  are 
obtainable,  and  affording  by  oxidation  with  potassium 
permanganate  a  glycol,  in.  p.  68 — 69°,  and  succinic 
acid. 

The  dibromide,  m.  p.  61°,  derived  from  the  mixture 
of  cis-A1-  and  ci,s-A2-octahydronaphthalene  obtained 
from  cis-P-decalol  by  dehydration  with  potassium 
hydrogen  sulphate  (A.,  1925,  i,  1254),  has  the  formula 
C10H16Br2.  C.  W.  Shoppee. 

Osmium  as  hydrogenating  catalyst.  N.  D. 
Zelinski  and  M.  B.  Turova-Pollak  (Ber.,  1929,  62, 
[B'\,  2865 — 2869) . — The  catalyst  is  prepared  by  soaking 
asbestos  in  aqueous  osmic  acid  and  formaldehyde, 
adding  potassium  hydroxide,  and  completing  the 
reduction  at  60°.  The  product  is  washed  with  water, 
acidified  with  acetic  acid,  again  washed,  and  dried  at 
120°.  It  is  finally  heated  with  hydrogen  at  150°.  Its 
activity  has  been  examined  towards  benzene,  cyclo- 
hexadicne,  o-  and  p-xylene,  mesitylone,  indene, 
naphthalene,  thujene,  acetone,  methyl  ethyl  ketone, 
cycZopentanone,  and  methylcycZopentanone.  It  is  a 
very  active  reducing  catalyst  which  operates  at  lower 
temperatures  than  platinum  or  palladium.  When 
used  with  compounds  of  high  b.  p.  it  requires  periodical 
reactivation  by  washing  -with  benzene  or  cydohoxa.no 
in  an  atmosphere  of  hydrogen,  which  removes  the 
adsorbed  products  of  the  catalysis;  if  necessary,  the 
temperature  must  bo  raised  to  250—300°.  It  can  be 
used  continuously  for  several  months  without  loss  of 
activity.  Prolonged  contact  with  substances  under¬ 
going  catalysis  at  temperatures  above  150°  causes 
incipient  decomposition.  The  dehydrogenating 
activity  of  osmium  is  less  pronounced  than  that  of 
palladium  or  platinum,  and  therefore  it  is  used 
advantageously  as  a  hydrogenating  catalyst. 

H.  Wren. 

Highly  polymerised  compounds.  XXVI. 
Organic  colloids.  H.  Stattdinger  (Ber.,  1929, 
62,  [jB],  2893 — 2908). — Investigation  of  synthetic 
polymerides  shows  that  in  solution  the  macro- 
molecules  arc  to  be  regarded  as  primary  colloidal 
particles,  and  the  analogous  behaviour  of  natural 
roducts  shows  that  the  colloidal  molecules  arc  not 
omogeneous,  but  mixtures  of  polymeric  homologues. 
For  substances  in  which  colloidal  properties  are 
dependent  on  the  size  of  the  molecule  the  expression 
“  molecular  colloids  ”  is  introduced.  Their  study 
necessitates  a  knowledge  of  their  constitution  in 
the  sense  of  Kekule’s  theories.  Very  complex  pofy- 
merides  are  characterised  by  instability  in  solution 
towards  chemical  agents  and  rise  in  temperature. 
Stability  increases  with  decreasing  length  of  the 
molecule.  Molecular  colloids  may  be  homopolar 
(polystyrenes ;  caoutchouc),  heteropolar  (poly¬ 
acrylates),  or  possess  dipolar  character  (polyacrylic 
acid;  polyvinyl  alcohol).  They  have  cyclic  structure, 
but  the  two  parts  of  the  ring  are  arranged  parallel 
to  one  another,  forming  “  double  thread  molecules.” 
The  proof  that  molecules  of  the  dimension  of  a  colloidal 
particle  can  pass  into  solution  is  afforded  by  the  poly- 
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styrenes,  in  which  the  dissolution  process  is  the  same 
for  all  members  of  the  series  and  the  molecules  become 
dissolved.  The  amorphous  or  crystalline  nature  of 
solid  molecular  colloids  docs  not  depend  on  homo¬ 
geneity,  but  on  the  structure  of  the  molecule.  Sym¬ 
metrical  compounds  are  crystalline  (polyethylene 
oxides,  polyoxymethylcnes,  paraffins),  whereas  poly- 
indencs,  polystyrenes,  etc.  are  amorphous,  probably 
because  the  irregularly  oriented  side-chaius  hamper  the 
lattice  arrangement.  The  amorphous  is  not  prin¬ 
cipally  differentiated  from  the  crystalline  condition, 
since  there  is  a  certain  arrangement  of  the  molecules 
and  only  the  lattice  arrangement  of  the  atoms  is 
missing.  The  process  of  dissolution  does  not  differ 
essentially  with  amorphous  and  crystalline  substances, 
since  the  molecular  lattice  forces  are  little  greater 
than  the  intcrmolecular  forces  of  long,  amorphous 
molecules ;  it  is  influenced  enormously  by  the  length 
of  the  molecule.  The  differences  between  association 
colloids  and  molecular  colloids  are  discussed  in  detail, 
as  are  also  the  relationships  of  the  latter  to  suspensoids 
and  einulsoids.  Among  inorganic  colloids  the  mole¬ 
cular  colloids  play  an  unimportant  part,  although  the 
polymeric  silicic  acids  belong  to  this  group. 

H.  Wren. 

Highly  polymerised  compounds.  XXVII. 
Viscosity  of  polystyrene  solutions  (I).  XXVIII. 
Degradation  of  macromolecular  polystyrenes. 

XXIX.  Viscosity  of  polystyrene  solutions  (II). 

XXX.  Association  and  solvatation  of  poly¬ 
styrenes.  H.  Staudinger  (Ber.,  1929,  62,  [A], 
2909—2912,  2912—2920,  2921—2932,  2933—2943).— 
XXVII.  [With  K.  Trey.] — The  anomalous  viscosity 
phenomena  exhibited  by  eucolloidal  polystyrene 
prepared  at  a  low  temperature  is  not  due  to  change  of 
structure  within  a  disperse  system,  and  the  solution 
behaves  quite  differently  from  that  of  an  association 
colloid  or  a  heteropolar  and  co-ordinative  molecular 
colloid.  The  viscosity  of  a  solution  of  polystyrene  in 
benzene  is  not  affected  by  prolonged  intensive  agit¬ 
ation.  Cooling  of  solutions  in  benzene,  carbon  tetra¬ 
chloride,  or  carbon  disulphide  to  0°,  —80°,  or  — 180° 
does  not  affect  the  relative  viscosity,  measured  at  20°. 
No  change  is  effected  by  dilution  followed  by  con¬ 
centration  and  then  dilution.  Separation  of  a 
solution  in  benzene  into  more  and  less  viscous 
fractions  cannot  be  effected  by  centrifuging. 

XXVIII.  [With  K.  Frey,  P.  Garbsch,  and  S. 
Wehrli.] — The  observation  that  the  relative  viscosity 
of  dilute  solutions  of  eucolloidal  polystyrene  is  not 
diminished  by  rise  in  temperature  has  caused  the 
abandonment  of  the  view  that  the  material  is  an 
equilibrated  mixture  of  short  and  very  long  molecules 
(cf .  A.,  1929,  305)  in  favour  of  the  "hypothesis  that 
it  consists  of  multi-membered  rings  which  may  be 
compared  with  double  threads.  In  consequence  of 
their  size,  these  molecules  are  labile,  are  very  readily 
cracked,  and  ultimately  pass  into  hcmieolloids,  from 
which  they  differ  in  magnitude  of  the  rings.  The  action 
of  a  small  quantity  of  bromine  causes  a  very  marked 
decrease  in  the  viscosity  of  eucolloidal  polystyrene; 
subsequent  addition  of  bases  does  not  restore  the 
original  viscosity.  The  change  is  due  to  a  diminution 
in  the  size  of  the  molecules,  since  it  is  effected 
by  substances  which  are  able  to  rupture  carbon  chains 


(chlorine,  oxidising  agents  sucli  as  nitrogen  oxides, 
perbenzoic  acid,  and,  particularly,  ozone),  but  not  by 
iodine,  acids,  or  bases.  The  viscosity  of  hemieolloidal 
polystyrenes  is  not  affected  by  bromine.  Eucolloidal 
polystyrene  suffers  cracking  in  boiling  tetrahydro- 
naphthalene  and  to  a  smaller  extent  in  boiling  xylene 
or  benzene.  The  degraded  product  has  hemieolloidal 
properties,  but  the  viscosity  of  its  solutions  is  much 
higher  than  that  of  hemieolloidal  polystyrene,  mean 
mol.  wt.  12,000,  prepared  by  means  of  tin  tetrachloride. 
Cracking  of  polystyrene  in  benzene  containing  glacial 
acetic  acid  at  200°  gives  a  degraded  product  which  does 
not  appear  to  contain  acetyl  groups.  The  material 
obtained  by  polymerisation  of  styrene  in  tetrahydro- 
naphthalene  at  200°  has  a  much  smaller  mean  mol.  wt. 
than  that  obtained  by  depolymerisation  of  macro- 
molecular  polystyrene  under  the  same  conditions. 

XXIX.  [With  H.  Machemer.] — Recognition  of 
the  effect  of  oxygen  in  depolymerising  complex 
molecules  (see  above)  has  caused  a  repetition  of 
previous  work  (A.,  1929,  305)  under  more  stringent 
conditions,  whereby  a  product,  polymerised  at  260°,  is 
found  to  have  about  the  same  relative  viscosity  as  that 
prepared  previously'  at  130°.  The  new  products  are 
transparent,  completely  colourless  glasses.  The  re¬ 
latively  simple  polymerides  obtained  above  200°  are 
brittle  and  friable,  whereas  the  more  complex  material 
is  extraordinarily  tenacious.  Partial  polymerisation 
at  65°  or  100°  affords  an  unusually  elastic  mass, 
showing  that  this  condition  is  proper  to  mixtures  of 
very  complex  and  less  complex  polymerides.  With 
hemieolloids,  an  increase  in  the  viscosity  of  solutions 
accompanies  an  increase  in  mean  mol.  wt.,  but  an 
exact  relationship  cannot  be  established.  With 
eucolloids  still  greater  difficulty  is  experienced,  since 
the  solutions  do  not  conform  to  the  Hagen-Poiseuille 
law.  This  non-obedience  is  not  conditioned  by  the 
high  viscosity  of  the  solutions,  since  it  is  not  exhibited 
by  very  concentrated  hemieolloids,  by  olive  or  castor 
oil,  or  resin  solutions,  which  contain  relatively  small 
molecules.  It  is  attributed  to  the  parallel  orientation 
of  the  long  molecules  in  the  flowing  liquid  (as  opposed 
to  their  irregular  arrangement  in  the  resting  phase), 
whereby  the  resistance  to  flow  is  diminished.  The 
phenomenon  is  designated  ‘  ‘  macromolecular  viscosity  ” 
and  affords  a  mode  of  distinguishing  between  eucolloidal 
and  hemieolloidal  solutions.  Thepolymeric  homologous 
polystyrenes  are  degraded  in  benzene  at  150°,  210°, 
and  260°  in  complete  absence  of  oxygen.  In  absence 
of  solvent,  the  homogeneous  polystyrenes  suffer 
depolymerisation  at  260°,  but  not  at  150°  or  210°, 
whereas  the  technical  product,  owing  to  the  presence 
of  peroxides,  is  greatly  changed  above  130°.  The 
alteration  appears  to  depend  on  the  liquefaction  of  the 
mass.  Macromolecular  polystyrenes,  prepared  by 
different  methods,  are  converted  by  sufficiently 
protracted  action  of  bromine  into  portions  of  the  same 
order  of  magnitude. 

XXX.  [With  W.  Heuer.]— Hemieolloids  are  char¬ 
acterised  by  conformity  with  the  Hagen-Poiseuille  law 
at  different  temperatures.  In  very  concentrated 
solution  the  relative  viscosity  changes  with  alteration 
of  temperature,  since  association  occurs  as  with  com¬ 
pounds  of  lower  mol.  wt.  This  association  must  not 
be  regarded  as  micelle  formation,  since  it  differs 
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fundamentally  from  an  electrically-charged  soap 
micelle.  Observations  of  the  relative  viscosity  of  very 
dilute  solutions  of  macromolecular  polystyrene  in 
tetrakydronaphthalcnc  at  20°,  40°,  and  60°  give  no 
evidence  of  association.  With  increasing  concentra¬ 
tion,  slight  association  appears  to  occur.  Observ¬ 
ations  on  the  viscosity  of  eucolloidal  solutions  as 
measured  in  instruments  with  varied  length  and 
diameter  of  capillary  confirm  the  author’s  theory  (see 
above)  with  regard  to  non-conformity  with  the  Hagen- 
Poiseuille  law. 

Measurements  are  recorded  of  the  relative  viscosity 
of  highly-polymerised  polystyrene  in  carbon  tetra¬ 
chloride,  pyridine,  and  ethyl  acetate  at  20°,  40°,  and 
60°  and  p=10,  30,  and  60  cm.  H.  Wren. 

Selective  action  of  a  catalyst  of  hydrogenation. 
M.  Bourguel  and  (Mlle.)  V.  Gredy  (Compt.  rend.-, 
1929,  189,  757 — 759). — If  in  the  process  previously 
described  (A.,  192S,  28)  when  hydrogenation  by  the 
palladium  catalyst  has  been  earned  to  the  point  where 
all  acetylenic  linkings  have  been  reduced  to  ethylenic 
and  the  latter  are  being  attacked,  a  further  quantity  of 
acetylenic  compound  is  added,  the  velocity  of  catalysis 
immediately  reverts  to  its  original  value,  returning 
again  to  the  velocity  for  attack  of  the  ethylenic  linking 
when  the  additional  acetylenic  linkings  have  been 
reduced  thus  far.  This  is  experimentally  demon¬ 
strated  with  phenylacetylene  and  ethyl  heptinene- 
carboxylate.  These  results  are  held  to  disprove  any 
hypothesis  of  the  reversibility  of  the  catalytic  action  of 
palladium.  C.  A.  Silberrad. 

s-Triphenylbenzene  ;  amorphous  resins  and 
lacs.  D.  Vorlander,  E.  Fischer,  and  H.  Welle 
(Ber.,  1929,  62,  [B],  2836— 2S44;  cf.  Vorlander  and 
others,  A.,  1925,  i,  1255). — Under  all  conditions, 
s-triphenylbenzene  solidifies  to  a  solid,  crystalline  mass 
without  marked  under-cooling  from  the  amorphous, 
molten  condition. '  If  the  hydrocarbon  is  brominated, 
nitrated,  animated,  etc.,  the  crystalline  substituted 
products,  in  consequence  of  the  dissymmetry  of  the 
molecule,  form  transparent,  colourless,  amorphous 
lacs  permanent  at  15 — 20°  when  the  amorphous, 
molten  products  are  rapidly  cooled.  The  lacs  become 
crystalline  solids  when  warmed. 

1:3:  5-Triphenylbenzene,  m.  p.  169°,  from  aceto¬ 
phenone  and  aniline  hydrochloride  at  170 — 175°,  is 
converted  by  the  gradual  addition  of  nitric  acid  ( d  1-52) 
to  its  solution  in  boiling  glacial  acetic  acid  into  1  :  3-di- 
phenyl-5-p-nitrophenylbenzene,  m.  p.  142 — 143°  (corr.) 
(yield  70%),  and  more  highly  nitrated  compounds.  It 
is  oxidised  by  chromic  acid  in  glacial  acetic  acid  to 
benzoic  and  p-nitrobcnzoic  acids,  5-p -nitroph&nyl- 
benzene-1  : 3-dicarboxylic-  acid,  m.  p.  300°  (corr. 
decomp.)  after  softening  at  294°  [methyl  ester,  m.  p. 
246°  (corr.,  decomp.)  after  softening  at  241°;  ethyl 
ester,  m.  p.  172 — 174°],  and  Z-phenyl-5-p-nitrophenyU 
benzoic  acid,  m.  p.  215-5°  (corr.)  [methyl  ester,  m.  p. 
155 — 156°  (corr.);  ethyl  ester,  m.  p.  121°  (corr.); 
n- propyl  ester,  m.  p.  133—136°  (corr.);  sodium  salt; 
P-ethoxybenzeneazophenyl  ester,  m.  p.  104 — 106°  after 
softening ;  Z-phenyl-o-p-nitrophenylbenzoyl  chloride, 
m.jx  90-5° ;  Z-phenyl-S-p-nitrophenylbenzamide,  m.  p. 
^5 — -176°  (corr.)].  Further  oxidation  of  3-phenyl- 
o-p-nitrophenylbenzoic  acid  with  chromic  acid  affords 


p-nitrophenylbenzenedicarboxylic  acid.  Treatment 
of  1  :  3  :  5-triphenylbenzene  with  boiling  nitric  acid 
affords  a-tetranitrotriphenylbenzene,  m.  p.  abovc 
260°,  and  p-nitrobenzoic  acid. 

1  :  3-Diphenyl-5-p-nitrophenylbenzene  is  reduced 
by  stannous  chloride  and  acetic  acid  saturated  with 
hydrogen  chloride  to  1  :  3-diphe7iyl-5-p-aminophenyl- 
benzene,  m.  p.  138-5°  (corr.)  [hydrochloride,  m.  p.  about 
204 — 206°;  monoacetyl  derivative,  m.  p.  244°  (corr.), 
converted  by  alcoholic  potassium  hydroxide  into 
aminotriphenylbenzene  and  by  molten  sodium  hydr¬ 
oxide  and  air  into  a  dark  violet  dye ;  diaceiyl  deriv¬ 
ative,  m.  p.  146°  (corr.)].  The  following  derivatives  of 
1 :  3-diphenyl-5-p-aminophenylbenzene  are  described  : 
benzylidene,  m.  p.  151°;  cinnamylidene,  m.  p.  179° 
(corr.) ;  p -nitrobenzylidene,  m.  p.  228°  (corr.) ;  anisyl- 
idene,  m.  p.  196 — 198°  (corr.) ;  ethoxybenzylidene,  m.  p. 
177°  (corr.);  terephthalylidene,  Cfiff4(CH:NC24H17)2, 
m.  p.  272°  (corr.);  p -azoxybenzylidene, 
N20(CgH4-CH:NC24H17)2,  m.  p.  238°  (corr.). 

H.  Wren. 

Electrolytic  chlorination  of  benzene  in  methyl 
alcohol.  P.  Jayles. — See  A.,  1929,  1403. 

Decomposition  of  phenyl  iodide  dichloride. 
E.  V.  Zapfi  and  V.  Deulofeu  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  848 — 854). — Phenyl  iodide  dichlorido  is 
rapidly  decomposed  by  allyl  alcohol  at  the  ordinary 
temperature,  yielding  about  37%  of  its  chlorine  as 
hydrogen  chloride,  about  37%  as  p-chloroiod<Jbenzene, 
and  the  remaining  26%  as  free  chlorine  which  rapidly 
combines  with  the  allyl  alcohol,  the  decomposition 
being  thus  represented  :  4PhICl2=Cl2+3HCl+ 
3CfiH4ICl+PhI.  Dilution  with  methyl,  ethyl,  propyl, 
isopropyl,  butyl,  sec.-amyl,  octyl,  or  benzyl  alcohol, 
or  with  benzene,  toluene,  xylene,  acetaldehyde, 
or  light  petroleum,  does  not  appreciably  affect  the 
course  of  the  decomposition,  but  in  presence  of  water 
the  formation  of  hydrogen  chloride  is  increased,  about 
52%  of  the  chlorine  being  eliminated  in  this  form, 
probably  in  consequence  of  the  reaction :  PhICl2+ 
H20=2HCl+PhI0.  Dilution  with  chlorinated 
solvents  such  as  chloroform  or  carbon  tetrachloride 
considerably  increases  the  liberation  of  molecular 
chlorine  and  nearly  50%  is  eliminated  as  such,  the 
decomposition  being  represented  approximately : 
2PhICl2=Cl2+HCl+CGH4ICl+PhI.  Allyl  acetate  or 
butyrate  does  not  produce  the  same  result  and  the 
decomposition  is  accordingly  not  due  simply  to  the 
presence  of  a  double  linking.  R.  Briohtman.  - 

Dinitration  of  m-dichlorobenzene.  A.  T.  Dann 
(J.C.S.,  1929,  2460 — 2462). — Nitration  of  wi-dichloro- 
benzene  under  regulated  conditions  in  concentrated 
sulphuric  acid,  the  mixture  being  heated  at  99°  for 
1  hr.,  yields  a  mixture  of  85%  of  1  :  3-dickloro-4  :  6- 
dinitrobenzene  (I),  m.  p.  101-0°,  and  15%  of  1  :  3-di- 
chloro-2  : 4-dinitrobenzene  (II),  m.  p.  68-0°,  with  a 
negligible  amount  of  other  isomerides  (cf .  Davies  and 
Hickox,  J.C.S.,  1922,  121,  2649).  I  is  obtained  pure 
by  recrystallisation  from  alcohol,  and  II  by  recrystall¬ 
isation  of  the  residue  from  concentrated  sulphuric 
acid,  or  by  nitration  of  1  :  3-dichloro-2-nitrobenzene. 
The  eutectic  in  the  m.-p.  curve  of  mixtures  of  I  and  II 
is  at  48-1°,  62%  of  II.  R.  K.  Callow. 
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Syntheses  with  metal  carbonyls.  G.  Gaixas 
and  A.  Alonso  (Anal.  Fis.  Quim.,  1929,  27,  663 — 
667). — By  the  action  of  xylene  solutions  of  nickel 
carbonyl  on  organic  compounds  containing  a  labile 
halogen  atom  (p-dichloro-.  o-dibromo-,  chloronitro-, 
and  chlorodinitro-benzenes)  substances  of  high  m.  p. 
but  of  so  far  unknown  composition  are  produced.  The 
nickel  of  the  carbonyl  molecule  is  probably  substituted 
by  an  organic  group.  H.  F.  Gillbe. 

Sulphonic  acids  of  m-  and  p-xylenes  and 
mesitylene  and  their  derivatives.  A.  F.  Holle- 
mann  (Anal.  Fis.  Quim.,  1929,  27,  473— 184).— [With 

H.  J.  CnocTOEE.] — Mainly  an  account  of  work 
already  abstracted  (Hollemann  and  Choufoer,  A., 
1924,  i,  1071 ;  Choufoer,  A.,  1925,  i,  S96).  Nitration 
of  p-xylenesulphonic  acid  in  fuming  sulphuric  acid 
yields  a  mixture  of  isomerides.  Conversion  of  this 
into  the  acid  chlorides  and  extraction  with  ether 
yields  the  least  soluble  2-nilro-p-xylene-3sulphonyl 
chloride,  m.  p.  109-5°.  This  is  hydrolysed  and  reduced 
by  iron  powder  to  yield  the  2 -amino-compound,  which 
is  diazotised,  converted  into  the  disulphide,  and  then 
oxidised  by  permanganate  to  -p-xylenc-2  :  3-disulphonic 
acid.  The  acid  is  converted  by  phosphorus  pent  a - 
chloride  into  an  anhydride,  m.  p.  1S9 — 190°. 

[With  N.  J.  G.  Alozery.] — Treatment  of  mesitylene 
with  sulphuryl  chloride  and  chlorosulphonic  acid 
yields  inesitylenedisulphonyl  chloride,  m.  p.  125°  (corr.) 
(amide,  m.  p.  244°),  which  yields  on  nitration  nitro- 
mesilylened kid phonyl  chloride,  in.  p.  19S — 199-5° 
(corr.).  R.  K.  Cablow. 

Formation  of  aromatic  hydrocarbons  by 
dehydrogenating  catalysis.  N.  D.  Zelinski  and 

I.  N.  Trrz  (Ber.,  1929,  62,  [JJ],  2869—2873;  cf.  A., 

1927,  47). — ay-Diphenylpropane  is  unchanged  by 
passage  over  platinised  charcoal  at  300 — 310°  in  an 
atmosphere  of  carbon  dioxide.  Stilbene  at  300°  affords 
phenanthrene  quantitatively.  Hydrindane  gives  a 
mixture  of  unchanged  material  and  hydrindene  (cf. 
Zelinski  and  Borissov,  A.,  1925,  i,  122).  a£-Di cyclo- 
hexylethane  is  dehydrogenated  successively  to 
dibenzyl,  9 : 10-dihydrophenanthrene,  and  phen¬ 
anthrene.  H.  Wren. 

Preparation  of  magnesium  triphenylmethyl 
chloride.  H.  Gilman  and  E.  A.  Zoellker  (J. 
Amer.  Chem.  Soc.,  1929, 51, 3493 — 3496). — A  mixture 
of  magnesium  (0-021  atom),  iodine  (0-025  atom),  and 
ether  (0-39  mol.)  is  stirred  until  all  the  iodine  has 
reacted,  and  triphenylmethyl  chloride  (0-01  mol.)  is 
then  added  all  at  once.  After  the  initial  reaction 
(produced  by  heating)  is  over  the  mixture  is  refluxed 

ently  for  3  hrs.  The  yield  of  Grignard  reagent, 

etermined  by  an  acid  titration  method  (cf.  A.,  1929, 
S00),  is  96%.  H.  Burton-. 

Reaction  between  alkali-metal  alkyls  anH 
quaternary  phosphonium  halides.  D.  D.  Coff¬ 
man'  and  C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1929, 51, 
3496 — 3501). — Sodium  triphenylmethyl  (I)  reacts  with 
tetraethylphosphonium  iodide  in  ethereal  solution 
at  the  ordinary  temperature,  forming  triphenyl- 
methane,  triethylphosphine,  and  sodium  iodide.  Tri- 
phenyldiphenylraethylphosphonium  bromide  and  I  or 
lithium  n-butyl  (II)  aSord  triphenylphosphinedi- 


phenylmethylene  (Staudinger  and  Meyer,  A.,  1920,  i, 
106)  in  good  yield.  Triphenylisopropylphosphonium 
bromide  and  I  give  a  coloured  solution,  which  when 
exposed  to  moist  air  becomes  colourless,  and  furnishes 
diphenybsopropylphosphine  oxide,  m.  p.  142 — 143°. 
This  is  probably  formed  thus  :  CHMe.,-PPh3Br 
CMeJPPh^CHMeyPPhyOH  — >  CHMe2-PPh,:04- 
C6H6.  Similarly,  triphenylmethylphosphonium 
iodide  and  I  yield  diphenylmcthylphosphine  oxide 
(basic  carbonate,  m.  p.  109 — 111°  with  evolution  of 
gas),  whilst  triphenylethylphosphonium  iodide  and  II 
afford  diphenylethylphosphine  oxide. 

H.  Bcrtox. 

Rearrangement  reactions  of  magnesium 
a-naphthylmethyl  chloride.  H.  Gilman  and  J.  E. 
Kirby  (J.  Amer.  Chem.  Soc.,  1929, 51,  3475 — 3478).- — 
a-Naphthylmethyl  chloride  (from  the  carbinol  and 
thionyl  chloride)  reacts  readily  with  magnesium 
forming  the  Grignard  reagent  (cf.  Maver  and  Sieglitz, 
A.,  1922,  i,  740;  ConanCSmall,  and  Sloan,  A.,  1926, 
S42),  which  behaves  normally  with  carbon  dioxide, 
methyl  sulphate,  and  phenylcarbimide,  but  abnormally 
with  ethyl  chloroformate  (yielding  l-methyl-3- 
naphthoic  acid;  cf.  Weitzenboek  and  Lieb,  A.,  1912, 
i,  547)  and  formaldehyde  [forming  di-z-naphthyl- 
ethane,  an  unidentified  fraction,  b.  p.  100 — 130°/6 
mm.,  and  probably  l-methyl-3-naphthylcarbinol,  b.  p. 
167 — 170a/6  mm.,  m.  p.  121°  (phenylcarbimide 
derivative,  m.  p.  125s)]. 

Magnesium  3-naphthylmethyl  bromide  and  carbon 
dioxide  give  (Unaphthylacetic  acid.  H.  Burton. 

Synthesis  of  anthracene  homologues.  II. 
2:3:  6-Trimethylanthracene.  G.  T.  Morgan  and 
E.  A.  Coulson  (J.C.S.,  1929,  2551 — 2559). — From  the 
heavy  neutral  oils  of  low-temperature  tar  from  the 
carbonisation  of  bituminous  coal  a  hydrocarbon  has 
been  isolated  which  is  identical .  with  2:3:  G-tri- 
methylanthracene  obtained  by  synthesis. 

Details  are  given  for  the  preparation  of  5-iodo-A 
cumene  from  4-cumidine.  The  Grignard  compound 
of  the  former  substance  gives  with  p-toluonitrile 
2:4:5:  4 '-tetramethylbenzophcnone,  b.  p.  220°/22  mm. 
(oxime,  m.  p.  151°),  also  produced  by  the  condensation 
of  4-cumene  (for  which  details  of  preparation  from 
y-cumidine  are  given)  with  p-toluoyl  chloride  in  the 
presence  of  aluminium  chloride.  The  ketone  gives  on 
boiling  for  S  hrs.  a  small  quantity  of  2  :  3  :  6-irimelhyl- 
9 -anthrone,  m.  p.  196°  (corr.).  If  the  refluxing 
process  is  continued  for  6  days  2:3:  6-trimethyl- 
anthracene,  m.  p.  255°  (corr.),  can  be  isolated. 
4-Methylphthalic  acid  was  prepared  from  3-nitro-p- 
toluidine  and  gave  on  condensation  with  o-xylene 
in  the  presence  of  aluminium  chloride  ( ?)3  :  4  :  3'-fri- 
methylbenzophenone-6’-carboxylic  acid,  m.  p.  162° 
(corr.),  and  this  latter  compound  yielded,  on  heating 
in  sulphuric  acid  to  120—130°,  2:3: 6-trirndfrjl- 
anthraquinone,  m.  p.  240°  (corr.),  identical  with  that 
formed  by  the  oxidation  of  the  hydrocarbon  with 
chromic  anhydride.  When  4-methylphthalic  acid  is 
condensed  with  toluene  there  is  formed  ( ?)  3  : 4 '-di- 
■melhylbenzophenone-6-carboxylic  acid,  m.  p.  164° 
(corr.),  which  by  a  process  similar  to  the  above 
yielded  2  :  6-dimethylanthraquinone  (A.,  1929,  1436). 
Reduction  of  the  trimethylanthraquinone  with  zinc 
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and  aqueous  ammonia  gives  the  corresponding 
anthracene  homologue,  -whilst  reduction  -with  tin  and 
hydrochloric  acid  in  boiling  acetic  acid  yields  2:3:6- 
trimethyl-9-anthrone  (see  above).  The  yield  of  the 
isomeric  10-anthrone  is  small.  4-Cumene  -was 
oxidised  to  trimellitic  acid,  which  was  found  to  melt 
at  23S°.  T.  H.  Morto>\ 

Organic  compounds  with  reversible  oxidis- 
ability.  C.  Mottreu  and  C.  Dttfraisse  (Anal.  Fis. 
Quirn.,  1929,  27,  516 — 519). — A  summary  of  the 
authors’  views  of  the  analogy  of  the  oxidation  of 
rubrene  and  hremoglobin  (cf.  A.,  1929,  922). 

R.  K.  Callow. 

Arylsulphonalkylamides .  L.  D£meky  (Rec. 
trav.  chim.,  1929,  48,  1145 — 1154). — Bv  the  action  of 
the  appropriate  amine  on  o-,  in-,  and  p-nitrobenz- 
enesulphonyl  chlorides  the  following  new  sulphonyl- 
alkylamides  are  prepared :  p-nilrobenzenesulphon- 
metkylamide,  m.  p.  110°;  -ethylamide.  m.  p.  103°; 
-n-propylamide,  m.  p.  S4°;  -n-buiylamide,  m.  p.  S4°; 
- n-amylamide ,  m.  p.  63°;  -n-hexylamide,  m.  p.  71°; 
-n -heplylamide,  m.  p.  S30;  m-nitrobenzenesidphon-n- 
propylamide,  m.  p.  61°;  -n-amylamide,  in.  p.  59°; 
-n-hexylamide,  m.  p.  G7°;  - n-heptylamide ,  m.  p.  71°; 
o-nilrobenzenesulphon-methylamide ,  m.  p.  113°;  -ethyl- 
amide,  m.  p.  103° ;  -n-proptjlamide,  m.  p.  70° ;  -n-butyl- 
amide,  m.  p.  61° ;  -n-amylamide,  m.  p.  4S°;  -n-hexyl- 
amide,  m.  p.  62° ;  -n-heptylamide,  m.  p.  65°.  With  the 
exception  of  the  amides  (o-  has  highest  m.  p.)  and 
methylamides  [m-  has  highest  m.  p.)  the  p-derivatives 
all  have  the  highest  m.  p.  Various  other  chemical 
and  physical  properties  of  the  o-,  m-,  and  p-isomerides 
are  compared.  J.  W.  Baker. 

Influence  of  solvents  in  the  preparation  of 
cyclic  thiocarbamides.  E.  Maraxgoni  and  M.  J. 
Lamort  (Rev.  Farm.,  Buenos  Aires,  1929,  [2],  2, 
332—339;  cf.  A.,  1929,  1057).— Toluene  gives  good 
results  with  xanthate,  tetralin  is  active,  whilst  with 
sulphur  a  red,  soluble  compound,  but  no  thiocarb- 
amide,  is  obtained.  Acetophenone  and  benzopkenone 
give  no  results ;  acetone  and  methyl  ethyl  ketone  are 
satisfactory.  Diethyl  ether  gives  a  poor  yield ; 
diamyl  ether  and  isoamyl  acetate  give  a  moderate 
yield.  Chemical  Abstracts. 

9-Aminofluorene.  A.  Eckert  and  J.  Graxz- 
meller  (J.  pr.  Ckem.,  1929,  [ii],  123,  330—332).— 
Bromination  cf  9-acetamidofluorene  in  acetic  acid  at 
100°  gives  2  : 7-dibromo-Q-acetamidofluorene,  m.  p.  26S° 
(decomp.,  in  sealed  tube),  oxidised  by  sodium  di¬ 
chromate  in  acetic  acid  with  a  few  drops  of  sulphuric 
acid  to  2  : 7-dibromofluorenone.  The  corresponding 
chloro-compound  could  not  be  obtained. 

J.  W.  Baker. 

Stereochemistry  of  diphenyl  and  its  deriv¬ 
atives.  m.  G.  Stag u  (Bui.  Soc.  Stiinte  Cluj, 
1928,  4,  210—224;  Chem.  Zentr.,  1929,  ii,  165).— It 
was  sought  to  prepare  complex  salts  from  metallic 
salts  and  tolidine  analogous  to  those  obtainable  from 
benzidine.  Not  more  than  two  molecules  of  the  base, 
usually  only  one,  could  be  combined  with  the  metallic 
atom  owing  to  the  diminished  mobility  of  the  molecule. 
The  following  compounds  (td=tolidine)  are  described  : 
[Co  tdH20]CU ;  [Co  tdH„0]Bro ;  [Ni  t<ffl„0]CL,,H„0 ; 

[Nitd(H20)4]Br2;  [Cdtd'jCL.;  [Cdtd]Br„; 


[Cd  td,(H.,0),](N03)„4H»0 ;  [Zn  tdH,0]CLv ; 
[ZntdH.20]Br;;  [ZntdH,0]I,f 
pin  tcL,(H,0)4]Br.„4BU0 ;  * 
[NiCl6][Cd'td,][Ni  td]T,.2EtOH ; 

[Cd  td„(C5H5N)  J[Ni  td,(C5H5N)5][NiCl6] ; 

[Co  bzd].2[HgCl4], 

A.  A.  Eldridge. 

Derivatives  of  p-phenylenediamine.  H.  Meyer. 
—See  B.,  1929,  973. 

Cleavage  of  azo-dyes  by  sulphites.  Cleavage 
of  4-hydroxyazobenzene-5-carboxylic  acid  and 
4  -  hydroxy  -  3  -  methylazobenzene  -  5  -  carboxylic 
acid.  K.  H.  Exgel  (J.  Amer.  Chem.  Soc.,  1929, 
51,  34S3— 34S9). — Reduction  of  i-hydroxyazobenzene- 
b-carboxylic  acid,  m.  p.  220-5°  (corr.)  (1  mol.),  with 
ammonium  sulphite  solution  under  the  conditions 
previously  described  (A..  1929,  1439)  gives  aniline 
(0-65  mol.),  ammonium  phenylsulphamate  (0-35  mol.), 
ammonium  5-disulphoaminosalicylate  (0-5S4  mol.) 
(tribarium  salt  d-2H,0),  and  ammonium  5-amino- 
Ar-sulphosalicylate  (0-416  mol.).  Rearrangement  of 
the  above  disulphonic  acid  with  dilute  mineral 
acid  affords  o-amino-3-sulphosalicylic  acid  (also 
obtained  by  direct  sulphonation  of  5-aminosalicylic 
acid),  whilst  the  corresponding  JY-sulphonic  acid 
furnishes  a  soluble  acid,  probably  an  O-sulphonic 
acid. 

4-77 ydroxy-  3  -  meth  ylazobenzene  -5-ca  rboxyl  ic  acid, 
m.  p.  202°  (corr.),  is  similarly  reduced  to  aniline  (0-66 
mol.)  and  its  JY-sulphonic  acid  (0-34  mol.),  and  the 
Ar-mono-  (0-48  mol.)  and  -di-sulphonic  acids  (0-4Smol.) 
of  o-amino-2-hydroxy-ra-toluic  acid.  Rearrangement 
of  the  mixed  sulplionic  acids  gives  a  mixture  of 
5-amino-2-hydroxy-?H-toluic  acid  and  its  O-sulphonic 
acid.  The  amount  of  sulphate  formed  during  this 
reduction  increases  with  rise  of  reduction  temperature ; 
the  yield  of  the  Ar-disulpkonic  acid  is  thereby 
diminished.  H.  Burtox. 


Chrome  dyes  ;  chromotrope  2R.  I.  E. 
Rosexhauer,  W.  Wirth,  and  R.  Koxiger  (Ber., 
1929, 62,  [jB],  2717 — 2724). — Under  definite  conditions 
chromotrope  2R  is  converted  by  potassium  dichromate 
and  sulphuric  acid  in  the 


h,o  oh2 


uco™ 

(I-) 


presence  of  water  into  the 
homogeneous  lake,  to 
which  the  constitutionlis 
assigned  for  the  following 
reasons.  It  behaves  as 
!  aninternallvcomplexsalt, 
very  sparingly  soluble  in 
hot  water  and  veiy 
stable,  particularly  to¬ 
wards  mineral  acids.  It 
is  converted  by  reductive  fission  with  stannous  chloride 
and  hydrochloric  acid  into  aniline  and  3-amino-4  :  5- 
dihvdroxynaphthalene-2 : 7-disulphonic  acid,  con¬ 
verted  by  fuming  nitric  acid  into  the  corresponding 
hydroxynaphthaquinonedisulphonic  acid.  Since  the 
same  compounds  are  obtained  by  the  reduction  of 
chromotrope  2R,  its  molecule  must  be  present  also  in 
the  lake.  The  last-named  compound  can  also  be 
obtained  by  the  use  of  chrome  alum  or  chromic 
chloride  and  can  be  converted  into  the  dye  in 


S2 
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S0%  yield  by  boiling  glacial  acetic  acid  containing 
an  excess  of  crystalline  sodium  acetate.  Similar 
observations  with  3-a-naphthaleneazo-4  :  5-dihydro.xy- 
naplithalene-2  :  7-disulphonic  acid  are  recorded.  For 
the  production  of  a  chrome  lake  the  presence  of  two 
hydroxyl  groups  appears  necessary,  since  a  compound 
of  this  type  is  not  produced  from  Mars-red  G 
[carmoisinj  (from  T-hydroxjmaphthalenesulphonicacid 
and  diazotised  naphthionic  acid)  and  chromic  salts. 
Both  sulphonic  acid  groups  appear  to  participate  in 
the  salt  formation  and,  since  3-p-sulphobenzeneazo- 
4 :  5-dihydroxynaphthaienesulphonic  acid  yields  a 
stable  lake,  the  position  of  the  sulphonic  groups  seems 
immaterial.  There  is  no  acid  residue,  derived  from  the 
chromium  salt  employed,  attached  to  the  chromium 
atom  in  the  lakes.  If  chromates  are  used,  a  blue  lake 
can  be  obtained  from  Mars-red  G  which  appears 
identical  with  that  derived  from  the  4-sulphonic  acid 
of  eriochrome  blue-black  B  (4-hydroxynaphthalene- 
sulphonic  acid  and  diazotised  4-amino-3-hydroxy- 
naphthalenesulphonic  acid).  H.  Wren. 

Anomalous  diazo-coupling  with  unsaturated 
phenols.  A.  Quhjco  and  SI.  Fremi  (Gazzetta, 
1929,  59,  600 — 611). — Diazotised  p-nitroaniline 
couples  normally  with  o-  and  p-propenylphenol 
(improved  preparation  described)  in  aqueous  alkaline 
solution  to  give  4-p-nitrobenzeneazo-2-propenylphenol, 
softens  at  70°,  and  2-p-nitrobenzeneazo-4-propenyl- 
phenol,  softens  100 — 110°  and  decomposes  135 — 140°, 
respectively.  On  the  contrary,  p-nitrobenzenedi- 
azonium  sulphate,  purified  by  successive  dissolution  in 
glacial  acetic  acid  and  precipitation  with  ether, 
suspended  in  alcohol,  and  treated  with  an  ice-cold 
alcoholic  solution  of  p-propenylphenol,  affords  60%  of 
p  -  hydroxybenzaldehyde  -  p  -  nilrophenylhydrazone  (I), 
in.  p.  275°  (deeomp.),  together  with  a  nitrogenous 
substance,  m.  p.  223°,  soluble  in  cold  alkali  with  pro¬ 
duction  of  an  intense  blue  colour,  and  separated  by 
its  insolubility  in  alcohol  (cf.  A.,  192S,  997).  By 
methylation  with  methyl  sulphate,  I  gives  anisalde- 
hyde-p-nitrophenylhydrazone,  m.  p.  161°,  and  by 
acetylation  with  acetic  anhydride  p -acetoxybenzalde- 
hyde-'S-acetyl-p-nitrophenylhydrazone  (II),  m.  p.  166°. 
p-Hydroxybenzaldchyde  condenses  with  p-nitro- 
phenylhydrazine  to  give  a  p -nitrophenylhydrazone, 
which  may  be  a  stcreoisomeride  of  I,  since  it  differs 
slightly  from  it,  but  melts  alone  or  mixed  with  I  at 
275°  (deeomp.):  by  treatment  with  acetic  anhydride 
it  gives  II.  p-Nitrobenzenediazonium  sulphate  and 
o-propenylphenol  similarly  yield  25%  of  o -hydroxy- 
benzaldehyde-p-nitrophenylhydrazonc  (III),  m.  p.  225°, 
together  with  a  substance.,  m.  p.  223°,  insoluble  in 
alcohol  and  giving  a  blue  colour  with  alkalis.  The 
product  obtained  from  salicvlaldehyde  and  p-nitro- 
phenylhydrazine  is  identical  with  III,  which  bv 
acetylation  with  acetic  anhydride  gives  o-acetoxybenz- 
aldehyde-Ts-acctyl-p-nitrophenylhydrazonc,  m.  p.  166°. 

C.  W.  Shoppee. 

Direction  of  carbon  valencies  in  methane 
derivatives.  D.  Yorlander  [with  O.  Ritter! 
(Ber.,  1929,  62,  [B],  2S24—2S31).— Observations  of 
the  presence  or  absence  of  liquid-crystalline  properties 
in  derivatives  of  carbamide  and  thiocarbamide  and  of 
carbodi-imide  lead  to  the  conclusion  that  the  linear 


constitution  E^C— E  is  preferable  to  the  angular 
formula  • 

The  following  compounds  are  described  :  p-ethoxy- 
diazoaminobenzene,  m.  p.  110 — 112°  (slight  deeomp.), 
and  thence  p-eihoxy-p'-aminoazobcnztne,  m.  p.  127 — 
129°  [hydrochloride,  m.  p.  about  225°  (deeomp.)],  and 
its  jY-acyl  derivatives,  formyl,  m.  p.  I  176°,  m.  p.  II 
16S°,  acetyl,  m.  p.  212 — 213°,  propionyl,  m.  p.  200 — 
202°,  n -butyryl,  m.  p.  19S°  after  slight  softening, 
n -hexoyl,  m.  p.  164—165°,  n-heptoyl,  m.  p.  15S°, 
n -octoyl,  m.  p.  156°  after  softening,  pahnityl,  m.  p. 
152 — 153°,  benzoyl,  m.  p.  230 — 232°.  p-Ethoxy-p'- 
aminoazobenzene  is  converted  by  carbon  disulphide 
and  sulphur  in  alcohol  or  by  phenylthiocarbimide  into 
s-di-p-ethoxybcnzeneazophcnylthiocarbamide, 
S:C(NH-C6H4-N2-CGH4-OEt)2,  m.  p.  207°,  transformed 
by  mercuric  oxide  in  dry  benzene  into  di-p-ethoxy- 
benzeneazoph  e  n  ylca  rbod  i  -  i  m  ide, 
C(:N-C6H4-X2-CcH4*OEt)2,  m.  p.  I  166°,  m.  p.  II  157°, 
which  is  re-transformed  by  hydrogen  sulphide  in 
naphthalene  at  SO — 90°  into  the  non-liquid-crystalline 
carbamide.  s-Di-p-ethoxybenzeneazophenylcarbamide, 
m.  p.  about  306°  (deeomp.),  is  prepared  from  the  thio¬ 
carbamide  and  mercuric  oxide  in  alcohol,  from  the 
di-imide  and  acetic  acid,  or  from  the  carbimide, 
CO:X-CcH4-N2-C6H4-OEt,  m.  p.  I  141°,  m.  p.  II  117° 
(from  carbonyl  chloride  and  aminoethoxyazobenzene). 
The  carbimide  is  transformed  by  the  requisite  alcohol 
into  the  corresponding  methyl-,  m.  p.  I  166°,  m.  p.  II 
160°,  ethyl-,  m.  p.  165°,  and  iso propyl-,  m.  p.  161°, 
-urethanes. 

p-Amino-p' -ethoxyazobenzene  reacts  readily  with 
aromatic  aldehydes  giving  p-benzylidcneamino-p'- 
ethoxyazobenzene~  m.  p.  135 — 137°  and  201 — 203°, 
p-cinnamylideneamino-p'-ethoxyazobenzene,  m.  p.  159° 
and  244°,  and  p-anisylideneamino-p'-ethoxyazobenzene, 
m.  p.  155 — 156°  after  softening  at  154°. 

p-Acetamido-p'-ethoxyazobenzene  is  converted  by 
hydrogen  peroxide  in  glacial  acetic  acid  into  (?)  p-acet- 
amido-p'-ethoxyazoxybenzene,  m.  p.  199 — 201°,  whence 
p-amino-p' -ethoxyazoxybenzene,  m.  p.  142 — 145°. 
The  following  compounds  are  incidentally  described  : 
p-methoxydiasoaminobenzene,  m.  p.  SS — 90°;  p-amino- 
p'-methoxy azobenzene,  m.  p.  151 — 153° ;  s-di-p-meth- 
oxybenzeneazophenylthiocarbamide,  m.  p.  about  215° 
after  darkening ;  di-p-methoxybenzeneazophenylcarbodi- 
imide,  m.  p.  165°:  p-formamido-p' -methoxyazo- 
benzene,  m.  p.  17S° ;  p-acetamido-p'-methoxyazobenzene, 
m.  p.  1S3°.  H.  Wre>\ 

Direction  of  the  carbon  valencies  in  benzene 
derivatives.  D.  Vorlahder  [with  E.  Schboedtee 
and  W.  Zeh]  (Ber.,  1929,  62,  [2?],  2831— 2S35).— 
Examination  of  the  esters  of  the  three  isomeric 
phthalic  acids  with  complex  groups  shows  that  the 
liquid  crystalline  condition  is  not  observed  with 
orf/io-derivatives  even  when  the  side-chain  is  greatly 
extended.  The  chains  do  not  become  more  parallel 
to  one  another  but  remain  divergent,  following  an 
angle  of  60°.  With  the  meta-compounds,  slight 
liquid-crystalline  properties  are  observed  if  the  side- 
chain  is  sufficiently  prolonged,  corresponding  thus 
with  the  obtuse  angle  of  120°,  but  the  presence  of  a 
substituent  in  the  para-position  in  the  phenolic  portion 
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of  the  ester  is  requisite.  With  the  p-acid,  the  linear 
form  of  the  molecule  has  an  extremely  pronounced 
effect  on  the  crystalline  properties  of  the  compounds. 

The  following  compounds  are  described  :  p -melhoxy- 
bcnzeneazophenyl  phthalale,  m.  p.  200°  after  softening 
and  darkening  at  about  196°,  iso phthalale,  m.  p.  II 
255 — 257°,  m.  p.  I  263 — 266°  after  softening  at  252°, 
and  tercphthalate  (supracrvstalline),  m.  p.  II  252 — 
255°,  decomp,  above  330° ;  p-ethoxybenzeneazophenyl 
phthalale.  m.  p.  214 — 215°  after  softening  and  darken¬ 
ing  at  about  211°,  iso phthalale,  m.  p.  II  247 — 249°, 
and  m.  p.  I  253—255°,  and  tercphthalate ,  m.  p.  II 
240 — 242°  after  darkening  at  237°,  decomp.  340 — 
34S° ;  benzeneazobenzeneazonhenyl  phthalate, 
CgH4(C02-C6H.,-N2-C6H4-N2'CgH5)2,  m.  p.  257°  after 
softening  at  255°,  is ophthalate,  m.  p.  II  2SG°,  m.  p.  I 
above  292°,  and  tercphthalate,  decomp,  above  390° ; 
p-ethoxybenzeneazophenyl  trimesate,  m.  p.  242 — 244° 
after  darkening  and  softening,  and  p-methoxybenzenc- 
azophenyl  trimesate.  m.  p.  245 — 246°  after  darkening. 

H.  Wren. 

Reactions  of  the  diazohydrates.  D.  Bigiavi 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  1118—1121).— 
The  structure  for  diazohydrates  suggested  by  Angeli 
and  Cambi  readily  explains  the  conversion  of  iso-  into 
normal  diazohydrate,  which  is  analogous  to  the 
Beckmann  transformation,  consisting  in  the  migration 
of  the  oxygen  atom  from  one  nitrogen  atom  to  another. 
When  taking  place  in  presence  of  hydrochloric  acid,  the 
change  is  probably  accompanied  by  intermediate 
formation  of  diazonium  chloride  :  NPhlN-OH  — y 
NPhClsN  — >  OH-NPh:N  — >-  OINPhlNH.  The  fact 
that  the  sodium  salt  of  an  Lsodiazohydrate  does  not 
react  with  [3-naphthol,  arsenite,  etc.,  whilst  the  free 
isodiazohydrate  readily  reacts,  is  analogous  to  the 
different  behaviour  of  sodium  nitrite  and  free  nitrous 
acicl  towards  phenols,  etc.,  and  that  of  benzaldoxime 
and  its  sodium  derivative  towards  potassium  cyanide. 

T.  H.  Pope. 

Tenacity  of  organic  radicals  to  oxygen  in 
ethers.  B.  V.  Tronov  and  L.  V.  Ladigina  (Ber., 
1929,  62,  [71],  2844— 2S50;  cf.  A.,  192S,  44).— The 
rate  of  fission  of  a  series  of  phenyl  alkyl  ethers  in 
glacial  acetic  acid  by  hydrogen  bromide  has  been 
measured  at  18 — 20°;  the  phenyl  group  remains 
attached  to  the  oxygen  atom.  Secondary  radicals  are 
separated  from  oxygen  about  ten  times  as  rapidly  as 
primary,  and  tertiary  radicals  yet  more  easily. 
Lengthening  of  the  chain  of  normal  primary  aliphatic 
radicals  causes  increase  in  the  tenacity  towards  oxygen, 
whereas,  as  far  as  ascertained,  branching  in  the  hydro¬ 
carbon  chain  retards  fission  in  a  degree  which  increases 
as  the  substituent  approaches  the  oxygen  atom.  The 
benzene  nucleus,  separated  from  the  oxygen  atom, 
facilitates  fission  more  powerfully  than  a  double  linking. 
Ring  formation  appears  to  exert  no  decided  influence. 
Comparison  of  diethyl,  dipropyl,  diisopropyl,  and 
methyl  isopropyl  ether  gives  no  direct  information 
with  respect  to  dependence  of  tenacity  on  the  nature 
of  the  radicals;  the  apparent  discrepancy  between 
this  observation  and  those  with  phenyl  alkyl  ethers  is 
probably  explained  by  the  intermediate  production  of 
oxonium  compounds  in  t  he  present  case.  The  phenyl 
ethers,  PhO-[CH,]„-OPh  (n=l,  2,  or  3),  are  hydrolysed 
with  increasing  difficulty  as  the  phenyl  groups  draw 


nearer  to  one  another.  With  the  acetals  CH2(OMe)2 
and  CHMe(OEt)2  the  rates  of  reaction  are  in  about  the 
same  ratio  as  with  ethers  containing  the  same  radicals ; 
ethyl  orthoformate  is  more  rapidly  decomposed. 

The  following  ethers  are  described  in  detail  :  phenyl 
sec. -butyl  ether,  b.  p.  195 — 196°/763  mm.,  of  0-9415, 
from  phenol,  see. -butyl  bromide,  and  sodium  in  ethyl 
alcohol;  phenyl  ?;.-hexyl  ether,  b.  p.  243 — 243-5°/'739 
mm.,  df  0-9189 :  phenvl  cycZohexvl  ether,  b.  p.  252 — 
254°/744  mm.,  df  0-9795.  '  H.  Wren. 

Direct  introduction  of  sulphur  into  aromatic 
hydrocarbons.  H.  B.  Glass  and  E.  E.  Reid  (J. 
Arner.  Chem.  Soc.,  1929,  51,  342S — 3430). — When 
benzene  is  heated  with  sulphur  at  350°  for  24  hrs., 
thiophenol,  diphenyl  sulphide  and  disulphide,  di- 
phenylene  disulphide  (thioanthrene),  and  hydrogen 
sulphide  are  formed.  The  first  product  formed  is 
probably  thiophenol.  With  ethylbenzene  a  good 
yield  of  2  : 4-diphenylthiophen  is  obtained  as  the  sole 
product.  H.  Burton. 

Effect  of  structure  of  organic  halides  on  their 
rate  of  reaction  with  inorganic  halides.  III. 
Effect  of  the  phenylthiol,  a-  and  (3-naphthoxy- 
groups.  W.  R.-  Kirner  and  G.  H.  Richter  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3409—3418;  cf.  A., 
1924,  i,  273;  1920,  1224;  192S,  1214).— The  re¬ 
activities  of  substituted  alkyl  halides  of  the  type 
R-[CH,]n-Cl,  where  n=2  and  3,  and  R=SPh  and 
0‘C1GH7  (a-  and  p -),  have  beeri  determined  by  study¬ 
ing  the  velocity  of  reaction  with  potassium  iodide  in 
acetone  solution.  Comparison  of  the  results  obtained 
with  those  previously  described  ( loc .  cit.),  where 
R=SMe,  OPh,  and  Ph,  shows  that  in  every  case  the 
chlorine  atom  is  more  reactive  in  the  y-  than  in  the 
P-position  to  the  same  group ;  the  ratios  at  50°  vary 
between  1-53 ;  1  (Ph)  and  6-14 :  1  (O-CjnH.-a). 
The  temperature  coefficient  is  always  higher  for  the 
substituted  ethyl  chlorides.  The  phenylthiol  group 
in  either  the  p-  or  y-position  activates  the  chlorine 
atom  about  twice  as  strongly  as  a  phenoxy-group 
in  the  same  position.  p-Phenylethyl  chloride  Jias 
a  higher  reactivity  than  either  p-phenylthiol-  or 
3-phenoxy-ethyl  chlorides,  but  y-phenylpropyl 
chloride  is  less  reactive  than  the  y-phcnvlthiol-  or 
y-phenoxy-propvl  chlorides,  a-  and  (3-Naphthoxy- 
groups  are  equally  active  and  are  similar  to  the 
phenoxy-group.  p-Phenylthiolethyl  chloride  is  less 
reactive  than  the  (3-methylthiol  derivative,  but  for  the 
y-derivatives  the  reverse  is  true.  All  the  above 
(3-substituted  ethyl  chlorides  are  less  reactive  than 
ethyl  chloride,  whilst  all  the  y-substi tuted  propyl 
chlorides  are  more  reactive  than  n-propyl  chloride. 

Phenyl  fi-hydroxyethyl  sulphide,  b.  p.  115 — 116°/2 
mm.,  df  1-1431,  rif  1-5917,  and  phenyl y -hydroxy propyl 
sulphide,  b.  p.  134— 135°/2  mm.,  df  1-1178,  rig  1-5813, 
are  prepared  from  sodium  thiophenoxide  and  the 
requisite  chlorohydrin  (cf.  Bennett  and  Berry,  A., 
1927.  S71).  The  corresponding  chloro-sulphides  have 
b.  p.  100— 101°/4  mm.,  df  1-1S08,  rif  1-5S3S,  and  b.  p. 
110 — 117°/4  mm.,  df  1-1536,  nf  1-5752,  respectively. 
a-Naphthyl  P-hydroxyethyl  ether,  b.  p.  167°/2  mm., 
m.  p.  22 — 24°  (lit.  42°),  and  a -naphthyl  y-hydroxy propyl 
ether,  m.  p.  65-5 — 66-5°,  are  converted  by  Darzens’ 
reaction  into  a-naphtliyl  p-chloroethyl  ether,  b.  p 
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145-14771-5  mm.,  df  1  1972,  ?i$  1-6139,  and 
u-naphthyly- chioropropyl  ether,  b.  p.  167 — 16S°/1  mm., 
df  1-1665,  mg  1-6025,  respectively.  ^-Naphthyl y-chloro- 
propyl  ether  lias  m.  p.  47 — 17-5°.  H.  Burton. 

cycZoHexanediols.  II.  Esters  of  cis-  and 
fiaris-quinitol.  L.  Palfray  and  B.  Rothstein 
(Bull.  Soc.  chim.,  1929,  [ivj,  45,  S55— S62).— With  2 
or  more  mols.  of  acetyl  chloride  or  acetic  anhydride  in 
presence  of  pyridine,  cis-quinitol  affords  a  mixture  of 
cis-  and  Zrarza-diacetates,  isomerisation  being  promoted 
by  increase  of  temperature  or  period  of  reaction  and 
the  presence  of  halogen.  Acetic  acid  produces 
isomerisation  more  slowly.  With  1  mol.  of  acetyl 
chloride,  no  monoacetate  was  obtained,  but  a  mixture 
of  unchanged  quinitol,  diacetate  (mainly  trans-),  and 
a  viscous  residue,  b.  p.  132 — 133°/16  mm.,  df'3  1-099, 
Jip  1465.  With  tra «,s-quinitol  neither  acetyl  chloride 
nor  acetic  anhydride  produced  isomerisation.  With 
cinnamic  acid  cis-quinitol  affords  a  mixture  of  cis-, 
m.  p.  122°,  and  tiaris-cinnamates,  m.  p.  189°,  the 
latter  being  sparingly  soluble  in  alcohol,  but  benzoyl 
chloride  in  chloroform  gives  cis-dibenzoate,  m.  p. 
116 — 1 17°,  no  isomerisation  taking  place.  The  trails- 
dibenzoate  has  m.  p.  151°.  With  1  mol.  of  .  benzoyl 
chloride  the  dibenzoate  formed  is  accompanied  by  a 
liquid,  b.  p.  171°/1  mm.,  possibly  the  monobenzoate, 
which,  however,  slowly  deposits  crystals  of  dibenzoate. 
Partial  hydrolysis  of  the  dibenzoate  yielded  a  sub¬ 
stance,  m.  p.  58°  (monobenzoate?).  Propionvl 
chloride  converts  industrial  quinitol  quantitatively 
into  a  mixture  of  cis-,  m.  p.  39-5 — 40°,  and  trans- 
propionates,  m.  p.  75-5 — 76°;  isovaleryl  chloride 
similarly  yields  a  liquid  iso  valerate,  b.  p.  181 — 184°/17 
mm.,  df  0-9867,  7$  7  1-4478;  irana-quinitol  forms  the 
same  product.  Silver  isovalerate  and  cis-1 : 4-di- 
bromocyciohexane  yield  A3-cyciohexenol  and  cis-di- 
bromocyciohexane.  Attempts  to  obtain  the  phthalate 
from  phthalic  acid,  alone  or  in  presence  of  solvent, 
failed.  (Cf.  A.,  1928,  632.)  R.  Brightman. 

New  compounds  of  pyrocatechol  with  ter- 
valent  iron.  E.  Selles  (Anal.  Fis.  Quirn.,  1929,  27, 
569 — 586). — The  compound 

[Fe(C6H402)3]H3,(C5H11N)3,2Et0H,  dark  violet,  giv¬ 
ing  red  solutions,  is  prepared  by  interaction  of  basic 
ferric  acetate  (Weinland  and  Gussmann,  A.,  1910, 
i,  457)  with  pyrocatechol  and  piperidine  in  alcoholic 
solution  in  the  proportions  Fe  :  pyrocatechol  :  piper¬ 
idine  1:3:3.  It  is  also  obtained  from  ferric  nitrate 
in  presence  of  sodium  acetate  or  from  the  chloride  in 
presence  of  excess  of  piperidine.  It  decomposes  at 
100°  to  give  a  black  compound.  The  analogous  guan¬ 
idine  salt,  [Fe(C6H4O2).!]H3.(CH5X3)3,0-5H2O,  is  ob¬ 
tained  similarly  from  ferric  acetate  in  aqueous  solu¬ 
tion,  whilst  if  the  reagents  are  used  in  the  proportion 
Fe  :  pvrocatechol :  guanidine  1:2:1,  the  compound 
{tCGH402:Fe-0CcH40]H}2,CH5N3,H20,  black/giving 
violet  solutions,  is  formed.  With  pyridine  only  the 
compound  [C6H402:Fe-0C6H40]H,CsH5N  is  obtained, 
and  not  the  tripyrocateehyl  compound.  With  pyro¬ 
catechol  and  piperidine  in  the  proportions  Fe  :  pyro¬ 
catechol  :  piperidine  1:1:1  or  2  :  3  :  2,  basic  ferric 
acetate  forms  the  compounds 
[Fe2(C5H11N)2(C6H102)3(EtOH)4]and 


[Fe2(C5H41X)2,(CGH402)3,(Me0H)G],  giving  violet  solu¬ 
tions,  which  are  un-ionised.  R.  K.  Callow. 

Alkoxy-derivatives  of  diphenyl  ether.  C.  A. 
Dorax  (J.  Amcr.  Chem.  Soc.,  1929,  51,  3447—3450). 
— «i-Bromoanisole  reacts  with  potassium  w-methoxy- 
phenoxide  at  300 — 320°  in  presence  of  freshly-reduced, 
finely-divided  copper  powder,  yielding  20%  of  3  :  3'- 
dimethoxy diphenyl  ether ,  b.  p.  332 — 334°.  3  :  3 '-Bi¬ 

ethoxy-,  b.  p.  341 — 344°  :  ‘S-inclhoxy-3’ -ethoxy-,  b.  p. 
33S — 341°;  3  :  4  -dimethoxy-,  b.  p.  336 — 33S  (from 
p-bromoanisole),  and  2  :  3’ -dimethoxy-diphenyl  ether, 
b.  p.  326 — 329°,  m.  p.  33 — 34°  (from  o-bromoanisolc), 
are  obtained  similarly.  When  a  diazonium  salt  is 
decomposed  under  a  layer  of  benzene,  the  yield  of 
phenol  is  much  improved  and  the  formation  of  tarry 
by-products  is  eliminated.  H.  Burton. 

Isomerisation  of  ergosterol.  C.  E.  Bills  and 
W.  M.  Cox,  jun.  (J.  Biol.  Chem.,  1929,  84,  455—162). 
— -Attempts  to  prepare  the  jsoergosterol  of  Reindel, 
Walter,  and  Rauch  (A.,  1927,  241)  led  to  a  product 
with  m.  p.  138°,  [ajg  —40°.  When  a  solution  of 
ergosterol  in  chloroform  is  shaken  with  concentrated 
hydrochloric  acid  an  isomeride,  MSsi  —53-5°,  is  ob¬ 
tained.  Isomerisation  is  complete  in  4  hrs.  Similar 
treatment  with  hydrobromic  acid  affords  a  different 
isomeride,  [aJ2s,  -48-5°,  the  change  being  complete 
in  1  hr.,  whilst  fusion  of  ergosterol  with  cinnamoyl 
chloride,  followed  by  hydrolysis  of  the  product  with 
alcoholic  potassium  hydroxide,  gives  a  third  isomeride, 
[a]Sst  -39-2°.  All  three  isomerides  had  m.  p.  140° 
and  were  interconvertible  on  treatment  with  the 
appropriate  acid.  The  question  of  the  natural 
occurrence  of  isomeric  forms  of  ergosterol  is  discussed. 

C.  R.  Harengton. 

Neoergosterol.  K.  Bonstedt  (Z.  physiol. 
Chem.,  1929, 185,  165 — 16S).— Ergopinacol  (Windaus 
and  Borgeaud,  A.,  192S,  425)  contains  six  double 
linkings  (perbenzoic  acid),  whilst  neoergosterol, 
C27H42  (or  40lO,  m.  p.  1549  (corr.),  Mo  —11°  in  chloro¬ 
form  (cf.  loc.  cit.)  [dibromide,  m.  p.  212°  (dccomp.); 
acetate,  m.  p.  118°  (corr. ;  dibromide,  m.  p.  183°)], 
contains  only  one.  The  Salkowski  and  Liebermann- 
Burchard  colour  reactions  are  given  by  ergopinacol, 
but  not  by  neoergosterol.  Reduction  of  neoergosteryl 
acetate  with  hydrogen  in  presence  of  platinum  and 
acetic  acid  affords  a  hydrocarbon,  C27H44,  m.  p.  69°, 
Mu  -1-26-9°  in  chloroform  ;  neoergosterol  is  unaffected 
by  sodium  and  alcohol.  The  production  of  neoergo¬ 
sterol  from  ergopinacol  probably  involves  the  form¬ 
ation  of  an  aromatic  ring  system.  H.  Burton. 

Zymosterol,  a  dextrorotatory  sterol  of  yeast. 
H.  Pexau  and  G.  Tanret  (Bull.  Soc.  Chim.  biol., 
1929,  11,  929— 936).— See  A.,  1929,  S09. 

eye!  oHexylethyl  alcohol  and  some  of  its 
homologues.  G.  Darzens  (Compt.  rend.,  1929, 
189,  S52 — S54). — Reduction  of  ethyl  phenylacc-tate 
with  sodium  and  alcohol  gives,  besides  the  main 
yield  of  phenylethyl  alcohol,  a  small  quantity  of  cyclo - 
hexylethyl  alcohol.  This  is  identical  with  that  ob¬ 
tained  by  the  reduction  of  ethyl  cycZohexylaeetate 
with  sodium  and  amyl  alcohol  (m.  p.  of  pyruvate 
semicarbazide,  170 — -171°).  The  o-,  m-,  and  p- 
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mcthylcyclohexyl  alcohols,  b.  p.  115 — 117°/22  mm., 
116 — 117°/23  mm.,  and  106 — -i07°/12  mm.,  respec¬ 
tively,  are  described,  the  pyruvate  semicarbazides  of 
which  melt  at  139 — 140°,  157 — 15S°,  and  160 — 161°. 

A.  A.  Goldberg. 

Dehydration  of  a  hydroxyethyl  side-chain  with 
potassium  hydroxide.  II.  Aminostyrenes.  S. 
Sabetay  and  T.  jMintsou  (Bull.  Soc.  cliim.,  1929,  [iv], 
45,  842 — S4S). — -p-Aminostyrcnc,  m.  p.  23-5°,  b.  p. 
98 — 100°/4  mm.,  1-012,  nf,r‘  1-6250  (hydrochloride), 
.and  o-aminostyrene,  b.  p.  97 — 9S°/S  mm.,  <ZH[  1-015,  n]\ 
1-613  (hydrochloride),  have  been  obtained  by  heating 
the  corresponding  amino-3-phenylethyl  alcohol  with 
potassium  hydroxide  in  a  partial  vacuum.  $-o-Amino- 
plienylethyl  alcohol,  b.  p.  152 — 153°/6  mm.,  with  a  faint 
indoiic  odour,  is  obtained  by  reduction  of  p-o-nitro- 
phenylethyl  alcohol  with  zinc  powder  and  calcium 
chloride.  Styrene  is  obtained  in  33%  yield  by  similar 
dehydration  of  p-phenyletliyl  alcohol  residues,  b.  p. 
S4 — 100°/5  mm.  p-cyc/oHexyl  ethyl  alcohol,  b.  p. 
97 — 99715  mm.,  cK;  0-914S,  n%,  1-467,  from  ethylene 
oxide  and  magnesium  cycZoliexyl  chloride,  is  un¬ 
changed  when  distilled  with  potassium  hydroxide. 

R.  Brightmak. 

Three  homologues  of  ephedrine.  E.  Fourneau 
and  C.  E.  Barbelet  (Anal.  Eis.  Quim.,  1929,  27, 
500 — 507). — Independently  of  Hyde,  Browning,  and 
Adams  (A.,  192S,  1143),  p-methylamino-a-phenyl-n- 
butyl  alcohol  (picrate,  m.  p.  16S°)  has  been  prepared 
by  the  same  method.  When  it  is  heated  with  hydro¬ 
chloric  acid  at  100°  for  12  hrs.,  it  is  partly  converted 
into  its  stereoisomeride  (inform),  m.  p.  Sl°  (hydro¬ 
chloride,  m.  p.  145°;  picrale,  m.  p.  149°),  also  found 
as  a  by-product  in  the  above  method  of  preparation. 
The  mixture  is  separated  by  recrystallisation  of  the 
picrates.  p-Methylamino-a-phenyl-n-butyl  alcohol 
could  not  bo  resolved  into  its  optical  isomerides  by 
means  of  the  tartrates,  but  this  was  accomplished  by 
means  of  its  salts  with  d-  and  l-N -phenylalanine - 
amide-4-arsinic  acids.  The  following  arc  described  : 
salt  of  rf-base  and  Z-acid,  [a]j;  -1-72°;  l-6a-se,  m.  p. 
43°  (hydrochloride,  m.  p.  236°,  [ajg  -37-23°);  d -base 
(hydrochloride,  m.  p.  236°,  [a]g  —36-50°).  The  iZ-basc, 
whilst  much  less  active  than  ephedrine,  exerts  a 
larger  hypertension  than  the  Z-base. 

woValcryl  chloride  and  benzene  in  presence  of 
aluminium  chloride  give  iso valerophenone,  b.  p.  225 — 
235°,  which  yields  x-bromolsovalerophenone,  m.  p.  52°, 
b.  p.  145 — 155°,  from  which  is  obtained  a -methyl- 
aminoisovalerojdienone  (hydrochloride,  m.  p.  211°; 
picrale,  m.  p.  144°),  which  is  reduced  to  a-phenyl -?- 
metkylaminoisoamyl  alcohol  (hydrochloride,  m.  p.  252°; 
picrate,  m.  p.  133°).  By  a  similar  series  of  reactions, 
starting  from  ct-bromo-$-phenylethyl  methyl  ketone,  b.p. 
15S°/30  mm.,  the  following  are  prepared  :  a-dimethyl- 
ammo-^-phenylethyl  methyl  ketone,  b.  p.  160°/20  mm. 
(hydrochloride,  m.  p.  173°;  picrate,  m.  p.  142°); 
'r-dimethylamino-Pj-phenyleihylmethylcarbinol  (hydro¬ 
chloride,  m.  p.  177°;  hydrochloride  of  benzoate,  m.  p. 
182°;  methiodide,  m.  p.  191°;  picrate,  m.  p.  120°); 
z-methylami no-^-phenylethyl  methyl  ketone,  b.  p.  150°/ 
20  mm.  (hydrochloride,  in.  p.  146° ;  picrate,  m.  p.  162°) 
(obtained  in  poor  yield) :  a-methylamino-Q-phenyl- 
elhylmelhylcarbinol  (hydrochloride,  m.  p.  147°;  picrate, 
m.  p.  145°).  R.  Iv.  Callow. 


A  homologue  of  ephedrine.  J.  Saenz  de 
Buruaga  (Anal.  Fis.  Quim.,  1929,  27,  712 — 716). — 
p -Tolyl  ethyl  ketone,  b.  p.  234 — 235°,  is  prepared  from 
toluene  and  propionyl  chloride  and  yields  p -tolyl 
n-bromoetliyl  ketone,  m.  p.  S0°,  which  condenses  with 
methvlamine  to  give  p -tolyl  n-methylami noethyl  ketone 
( methiodide ,  m.  p.  199 — 200°;  picrate,  m.  p.  170°), 
isolated  as  the  hydrochloride,  m.  p.  232°,  which  is 
catalytically  reduced  to  p-tolyl-a.-melhylaminoethyl- 
carbinol  [$-p-lolyl-‘x-methylamino-n-propyl  alcohol ] 
(hydrochloride,  m.  p.  222°;  methiodide,  in.  p.  175°; 
picrate,  m.  p.  179°). 

[With  Levy  and  Tiffeneau.] — This  homologue  of 
ephedrine  is  more  toxic  than  ephedrine,  the  lethal 
dose  being  0-045  g./kg.  (rabbit),  and  the  hypertensive 
action  is  weaker  and  very  brief.  R.  Iv.  Callow. 

Reducing  action  of  aliphatic  Grignard  re¬ 
agents.  F.  F.  Blicke  and  L.  D.  Powers  (J.  Amer. 
Ckem.  Soc.,  1929,  51,  3378— 33S3).— The  diphenyl- 
propylcarbinol,  m.  p.  65°,  of  Ivlages  and  Heilinanu 
(A.,  1904,  i,  4S7)  is  benzhydrol ;  reduction  of  benzo- 
phenone  occurs  during  the  treatment  with  magnesium 
propyl  bromide.  Diphcnylpropylcarbinol,  m.  p.  33 — 
34°,  is  prepared  by  the  action  of  magnesium  phenyl 
bromide  on  ethyl  butyrate  or  phenyl  propyl  ketone 
(cf.  Skraup  and  Freundlich,  A.,  1922,  i,  539).  Benz- 
bydrol  is  also  formed  in  22 — 74%  yield  during  the 
treatment  of  bonzophenone  with  magnesium  Iso¬ 
propyl  and  Isoamyl  bromides,  and  magnesium  n- 
and  Iso-butyl  iodides.  The  corresponding  diphenyl- 
carbinol  is  also  obtained  (9 — 65%)  from  magnesium 
n-propyl  bromide  and  p-bromobenzophenone,  phenyl 
a-naphthyl,  phenyl  diphenylyl,  and  phenyl  benzyl 
ketones.  The  first  stage  of  interaction  of  the  Grignard 
reagent  and  ketone  is  formulated :  R2CO-fR'-MgX 
— >-  R2C-C-OMgX-f R'.  These  free  radicals  may 
combine  to  give  the  tertiary  alcohol ;  or  the  former 
can  undergo  reduction  to  CHRyOMgX,  whilst  the 
radical  R'  is  oxidised  (dehydrogenated)  to  form  an 
unsaturated  hydrocarbon.  H.  Burton. 

Condensation  of  fiuorene  with  acetone.  I. 
Action  of  magnesium  9-fluorenyl  bromide  on 
(a)  acetone,  (b)  diacetone  alcohol.  The  question 
of  two  forms  of  9-isopropylidenefluorene.  P. 
Maitland  and  S.  H.  Tucker  (J.C.S.,  1929,  2559 — 
2567). — The  above  reactions  have  been  investigated 
in  connexion  with  the  constitution  of  the  product, 
Ci9H20O,  m.  p.  76 — 78°,  obtained  from  fiuorene  and 
acetone  in  presence  of  potassium  hydroxide.  Neither 
reaction  is  simple,  and  several  products  are  obtained 
in  small  yield  from  each.  Magnesium  9-fluorenyl 
bromide  is  prepared  by  a  modification  of  Courtot’s 
method  (A.,  1916,  i,  475).  After  separation  of 
fiuorene  from  the  product  obtained  with  diacetone 
alcohol  by  heating  in  xylene  at  137°,  the  solvent  is 
distilled  oft,  the  residue  heated  to  eliminate  water  by 
decomposition,  and  then  distilled  under  reduced 
ressure.  The  fractions  obtained  yield,  besides 
uorene,  9-fluorenyldimethylearbinol,  m.  p.  99 — 101° 
(Courtot,  loc.  cit.,  103°),  ”9  : 9'-difiuorenyl,  and  a 
phototropic  substance,  C19H18,  m.  p.  SO — 82°  (1). 
On  one  occasion  a.  compound,  C19H1S  (II),  in.  p.  58 — 
61°,  -was  isolated,  and  on  another,  K-{)-Jluorenyl-y.yy- 
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trimethyllrimethylene  glycol  (III),  m.  p.  110 — 112°. 
Large  amounts  of  uncrystallisable  oil  aro  obtained. 
Tko  isomeric  compounds  I  and  II  are  probably 
a-diphenylcnc-pS-dimctliyl-A"''-  and  -AaS-pentadiene, 
respectively.  Reduction  of  I  with  hydriodie  acid 
yields  fi-Q-fluorenyl-S-methylpentane,  m.  p.  101 — 103°, 
accompanied  by  a  substance,  CiaH20,  m.  p.  51- — 55°. 

Tho  product  obtained  from  acetone  under  similar 
conditions  at  125°  is  distilled  under  reduced  pressure 
after  removal  of  xylene  and  yields  chiefly  9-fluorenyl- 
dimcthylcarbinol  (50 — 60%  yield,  calculated  on  un- 
recovcrod  fluorenc),  accompanied  by  9  :  9'-difluorenyl 
and  uncrystallisable  oil.  When  the  reaction  is  carried 
out  at  135°,  9-i.sopropylidcnefluorene,  m.  p.  113 — 117°, 
and  a  small  amount  of  II  arc  isolated.  The  substance, 
m.  p.  89°,  described  by  Courtot  ( loc .  cit.)  as  9 -iso- 
propylidoncfluorone  could  not  be  isolated,  and  the 
assumption  of  the  existence  of  stereoisomeric  forms 
by  Schlenk  and  Bergmann  (A.,  1928,  1038),  who  also 
obtained  only  the  compound  of  higher  m.  p.,  is  un¬ 
tenable.  9-j.soPropylidencfluoreno  is  also  obtained 
by  interaction  of  magnesium  isopropyl  bromide  with 
fluorenonc.  It  yields  Q-bromoflu  orenyldimethyl  - 
carbinyl  bromide ,  m.  p.  126 — 127°,  with  bromine,  and 
is  reduced  by  hydriodie  acid  to  9-iso propxjlf,uorene, 
m.  p.  53 — 55°,  also  obtained  from  the  potassium 
derivative  of  9-carbethoxyfluorene  and  isopropyl 
iodide,  followed  by  hydrolysis  and  elimination  of 
carbon  dioxide. 

I d-Fluorenyldimethylcarbinyl  bromide,  m.  p.  98 — 
103°,  is  obtained  by  the  action  of  hydrogen  bromide 
on  9-fluorenyldimethylcarbinol.  The  iodide  could 
not  be  obtained  from  this  by  the  action  of  sodium 
iodide  in  acetone.  R.  K.  Callow. 

Heteropolar  compounds  of  carbon.  X. 
Association  and  colour  in  methoxytriphenyl- 
carbenium  salts.  W.  Dilthey,  W.  Alfijss,  and 
L.  Neuhaus  (Ber.,  1929,  62,  [J3],  2738—2741;  for 
nomenclature  see  Dilthey  and  Dinklage,  A.,  1929, 
1067). — Contrary  to  the  observations  of  Lifschitz  and 
Girbes  (A.,  1928,  1001),  there  appears  to  be  no  con¬ 
nexion  between  association  and  colour  in  the  case  of 
methoxytriphenylmethyl  salts.  Determination  of  the 
mol.  wt.  of  trianisylmethyl  perchlorate  in  freezing 
nitrobenzene  gives  values  somewhat  lower  than  those 
recorded  by  Lifschitz,  whereas  in  the  boiling  solvent 
high  and  very  variable  values  are  observed.  Heating 
is  effected  internally  by  an  electrically  heated  platinum 
spiral  which  appears  to  cause  decomposition  of  the 
salt,  since  when  a  Landsberger-Beckmann  method  is 
employed  the  values  in  the  boiling  and  freezing  solu¬ 
tion  are  nearly  identical.  With  internal  heating, 
similar  results  are  obtained  in  freezing  and  boiling 
phenol,  in  which  rise  of  temperature  does  not  increase 
the  intensity  of  the  colour.  The  latter  phenomenon 
is  not  accompanied  by  marked  displacement  of  the 
absorption  spectrum  and  is  tentatively  attributed 
to  displacement  of  the  equilibrium  between  the 
colourless  carbonium  and  coloured  carbcnium  salt 
with  change  of  temperature  in  nitrobenzene  solution 
H.  Wren. 

Relative  stability  of  isomerides  according  to 
absorption  spectra.  II.  Isomerisation  of 
ethylene  oxides  and  dehydration  of  glycols. 


(Mm io.)  P.  Ramart-Lucas  and  E.  Salmon-Legagneur 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  718— 734).— A  more 
detailed  account  of  work  already  published  (A.,  1929, 
815).  The  action  of  magnesium  methyl  iodide  on 
benzil  (cf.  Tiffeneau  and  Levy,  A,,  1927,  1184)  or 
methylbenzoin  gives  a  Py-diphenylbutanc-(3y-diol, 
m.  p.  116 — 117°,  stereoisomeric  with  tho  pinacol, 
m.  p.  122°,  obtained  by  reduction  of  acetophenone 
with  magnesium  amalgam.  Similarly,  dehydration 
of  Py-diplienylbutan-y-ol,  m.  p.  65 — 66°,  in  presence 
of  sulphuric  acid  and  pumice,  yields  two  stereoisomeric 
forms  of  Py-diphenyl-A^-butenc,  m.  p.  65 — 66°  and 
104°.  Contrary  to  the  usual  rule,  the  a-  or  stable 
form  is  the  isomcride  of  lower  m.  p.,  the  isomeridc, 
m.  p.  104°,  being  converted  into  the  isomcride,  m.  p. 
65—66°,  when  heated  in  presence  of  sulphuric  acid  and 
pumice.  With  perbenzoic  acid  (L6vy  and  Lagravo, 
A.,  1925,  i,  679)  the  a-isomcride  is  converted  into  the 
a-form  of  a(3  -  diphenyl  -  a[3  -  dimethyletkylene  oxide, 
m.  p.  52 — 53°,  the  (3-isomeride  similarly  yielding  the 
P-stereoisomeric  oxide,  m.  p.  107°.  aa-Diphenyl-p- 
methyl-A“-propcne  has  m.  p.  52 — 53°  (cf.  Sabatier 
and  Murat,  A.,  1916,  i,  205),  b.  p.  150— 152°/15  mm., 
dehydration  of  the  ierf. -alcohol  being  complete  only 
when  heated  under  atmospheric  pressure  in  presence 
of  acid  and  pumice.  av.-Diphenyl-$$-dimethylethylene 
oxide  has  m.  p.  61 — 62°,  b.  p.  162 — 163°/15  mm. 
Phenyl  a-phenylisopropyl  ketone,  m.  p.  46 — 47°,  b.  p. 
185 — 186°/16  mm.  (oxime,  m.  p.  192 — 193°),  is  ob¬ 
tained  [(Mine.)  Bruzeau]  from  magnesium  phenyl 
bromide  and  phenyldimethylacetonitrile  by  hydro¬ 
lysis  of  the  ketimine  salt  (cf.  A.,  1928,  522).  When 
heated  at  500 — 600°  in  presence  of  kieselguhr  the 
pinacols,  oxides,  and  ketones  are  converted  into  a 
fluorescent  hydrocarbon,  C1GH14,  m.  p.  74 — 75°  ( picrate , 
m.  p.  108 — 109°),  which  from  its  mode  of  formation 
might  be  expected  to  be  9  :10-dimethylanthracenc, 
but  is  not  identical  with  the  hydrocarbon  to  which 
Barnett  and  Matthews  (A.,  1926,  1030)  assign  that 
structure.  R.  Brightman. 

Auto-oxidation  of  abietic  acid.  G.  Dupont  and 
J.  L£vy  (Compt.  rend.,  1929, 189,  763 — 765). — From 
measurements  of  the  rate  of  oxidation  of  abietic  acid 
by  oxygen  at  constant  volume  and  at  constant  pres¬ 
sure  a  theory  of  the  mechanism  of  the  reaction  has 
been  developed.  Denoting  the  molecule  of  abietic 
acid  by  “  A  ”  and  the  final  product  of  oxidation  by 
“  A02,”  there  is  an  intermediate  stage,  “  AO,”  which 
acts  as  catalyst  to  the  reaction.  A.  A.  Goldberg. 

Chlorination  of  p-nitrophenylacetonitrile. 
V.  V.  Nekrasov  and  A.  V.  Sokolov  (J.  Russ.  Plus. 
Cliem.  Soc.,  1929,  61,  899 — 902). — Direct  chlorination 
of  p-nitrophenylacetonitrile  at  120°  in  bright  daylight 
for  11  hrs.  affords  p-nitrophenvldichloroacctonitrile, 
b.p.  149— 149-5°/0-6  mm.,  d 20  1-4465,  nzo  1-5710,  which 
with  hydrochloric  acid  in  ethereal  solution  gives  the 
corresponding  acid,  m.  p.  171 — 172°.  Oxidation  of 
the  nitrile  with  potassium  permanganate  yields 
p-nitrobenzoic  acid  only.  With  alkali  hydroxides  the 
nitrile  gives  an  intense  purple  colour,  due  probably  to 
the  formation  of  a  quinonoid  structure, 
N02NaIC6H.,!CII‘CN.  M.  Zyegintzov. 

Erlenmeyer’s  triclinic  cinnamic  acid  and  the 
double  compounds  of  cjs-  and  fi-niis-cinnamic 
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acids.  A.  W.  K.  de  Jong  (Rec.  trav.  chim.,  1929, 
48,  1042). — Crystallographic  measurements  (by 
Escher  and  F.  W.  Jong)  of  the  double  compound  of 
cis-  and  irows-cinnamic  acids  show  that  this  is  identical 
with  the  triclinic  (hso)cinnamie  acid  of  Erlcnmeyer  jun. 
and  others  (A.,  1907,  i,  318),  all  the  measurements 
showing  close  agreement  with  those  of  Fock  (loc.  cit.) 
for  the  latter  acid.  J.  W.  Baker. 

Action,  of  nitric  acid  on  ethylene  derivatives. 
III.  Properties  of  the  nitration  products  of 
some  esters  of  nitrocinnamic  acids.  J.  van  der 
Lee  (Rec.  trav.  chim.,  1929,  48,  1130 — 1144). — 
Nitration  of  methyl  p-  and  m-nitrocinnamates  gives 
products  similar  to  those  obtained  from  the  ethyl  esters 
(A.,  1926,  1245)  and  thus  are  obtained  methyl  a-nitro- 
\,-nitrato-$-p-nitrophenylpropionate,  in.  p.  10S°,  and 
methyl  a.  -  nitro  -  $-nitrato  -  (3  -  m  -  nilrophenylpropionalc, 
m.  p.  105 — 100°,  which  are  converted  (with  loss  of 
nitric  acid)  by  moist  ether  into  substances,  m.  p.  105 — 
106°  and  100°,  respectively.  Ethyl  a-nitro-(3-nitrato- 
p-p-nitrophenylpropionate  (I)  (crystallographic  data 
by  P.  Terpstra  ;  a  :  b  :  c=0-9878  :  1  :  0-5790 ;  (3= 
86°  7')  reacts  with  methylamine  in  benzene  to  give  a 
substance,  m.  p.  87°,  which  is  probably  ethyl  a-nitro- 
p-methylamino-p-p-nitrophenylpropionate,  the  same 
compound  being  obtained  by  the  action  of  methyl- 
amine  in  benzene  on  ethyl  a-p-dinitrocinnnmate  (II). 
Aniline  reacts  similarly  with  the  nitrato-group,  since 
the  theoretical  quantity  of  aniline  nitrate  is  precipit¬ 
ated,  but  the  other  product  could  not  be  obtained 
crystalline.  p-Toluidine,  however,  reacts  with  I  to 
give  p-nitrobenzylidene-p-toluidine,  identical  with 
specimens  obtained  cither  by  condensation  of  p-nitro- 
benzaldehyde  with  p-toiuidine,  or  by  the  action  of  the 
latter  on  II.  The  mechanism  of  these  reactions  is 
formulated  thus  : 

2C(iH4Me-NH2  — y 
C0H4Mc-NH„HNO3  ;  II  +  CeH4Me-NH2  — >  III ; 
III — >-CHR“:N-C0H4Me  +  CH2(N02)-C02Et  (R=p- 
N02*C6H4).  Conversion  of  the  isomeride  m.  p.  74— 
74-5°  of  ethyl  a-m-dinitrocinnamate  (loc.  cit.)  into  the 
form  of  m.  p.  105 — 106°  is  effected  by  the  action  of 
bright  sunlight  in  benzene  solution.  J.  W.  Baker. 

Homologous  salols.  C.  K.  Kratjz  and  J. 
Remenec  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  610 — 
616). — The  following  salicylates  were  prepared  by 
heating  together  equimolecular  proportions  of  the 
phenol  and  of  salicylic  acid  in  the  presence  of  0-5  mol. 
of  phosphorus  oxychloride  at  120 — 130°  :  o-,  m-,  and 
p-,  m.  p.  36-5°,  -ethylphenyl  salicylates;  0-,  in-,  and 
p-,  in.  p.  57°,  -propylphenyl  salicylates;  o-,  m-,  and 
p-,  m.  p.  47 — 47-5°,  -iso propylphenyl  salicylates. 
p-u-Ethyl-n-propylphenyl  salicylate  has  m.  p.  44-5 — 45°. 
p- Ethyl-  and  p-propyl-phenol  are  obtained  by  the 
Clemmensen  reduction  of  p- hydroxy  acetophenone  and 
p-hydroxypropiophenone,  respectively.  n-Propyl- 
benzene-a-sulphonic  acid,  considered  by  Claus  and 
Welzel  (A.,  1890,  503)  to  be  an  o-compound,  is  shown 
to  bo  thep-derivativc,  since  it  gives  p-propvlphenol  by 
alkaline  fusion.  o-Ethylphenol,  from  o-aminoethyl- 
henzene,  has  b.  p.  210 — -212°.  A.  I.  Vogel. 

Electrolytic  reduction  of  some  aromatic  acids. 
F.  Somlo  (Z.  Elektrochem.,  1929,  35,  769 — 780). — 


CHR(0-N02)-CH(N02)-C02Et+ 
CHR:C(NO,)-CO»Et  (III)  + 


The  cathodic  reduction  at  a  specially  prepared  lead 
cathode  in  a  diaphragm  cell  of  salicylic,  phthalic, 
gallic,  pyrogallolcarboxylic,  phloroglucinolcarboxylic, 
and  quinolcarboxylie  acids  in  aqueous  and  aqueous - 
alcoholic  solutions  have  been  investigated.  Salicylic 
acid  is  reduced  to  salicyl  alcohol.  Phthalic  acid  is 
converted  into  A3:5-dihydrophthalic  acid,  whilst  from 
alcoholic  solutions  the  ester  of  this  acid  may  be 
obtained.  The  four  polyhydroxycarboxylic  acids  lose 
their  carboxyl  groups  with  the  evolution  of  carbon 
monoxide.  H.  T.  S.  Britton. 

Relation  between  chemical  constitution  and 
action  on  micro-organisms.  VIII.  Glucosides 
of  simple  and  chlorinatedp-hydroxybenzoic  acids 
and  their  esters.  T.  Sabautschka  and  F.  L. 
Schweitzer. — See  this  vol.,  71. 

Two  apparent  cases  of  liquid  crystal  formation. 
A.  E.  Bradfield  and  B.  Jones  (J.C.S.,  1929,  2660 — 
2661). — p-n-Propoxybenzoic  acid  melts  at  145-6°  to  a 
milky  liquid,  clear  at  156°.  p-n-Butoxybenzoic  acid 
(prepared  by  refluxing  the  hydroxy-acid  -with  butyl 
iodide  and  potassium  hydroxide  solution)  melts  at 
146-7°  to  a  milky  liquid,  clear  at  160-2°. 

R.  K.  Callow. 

[Hoesch  syntheses  with  thiocyanobenzene.] 
W.  Borsche  and  J.  Niemann  (Ber.,  1929,  62,  [B], 
2943;  cf.  A.,  1929,  1064). — 2  : 4-Dihydroxj'benz- 
iminothiophenyl  ether  hydrochloride  has  been  de¬ 
scribed  by  Adams  (A.,  1923,  i,  931).  H.  Wren. 

Preparation  of  2  :  3-dimethoxyphenylaceto- 
nitrile.  F.  Montequi  (Anal.  Fis.  Quirn.,  1929,  27, 
692 — 694). — In  connexion  with  a  proposed  synthesis 
of  corydaline,  2  :  3-dimethoxyphenylacetonitrile  has 
been  prepared  by  the  following  series  of  reactions. 
Guaiacol  is  converted  by  treatment  with  chloroform 
and  aqueous-alcoholic  sodium  hydroxide  into  2-hydr- 
oxy-3-methoxybenzaldehyde.  Metliylation  and  a 
Cannizzaro  reaction  yield  2 : 3-dimethoxybenzyl 
alcohol,  which  is  converted  into  the  chloride;  this, 
when  heated  with  alcoholic  potassium  cyanide  and  a 
little  potassium  iodide  yields  2  :  3-dimethoxyphenyl- 
acetonitrile  as  an  oil  which  solidifies  in  a  freezing 
mixture.  The  acid,  m.  p.  82°,  is  obtained  by  hydro¬ 
lysis.  R.  K.  Callow. 

Studies  in  “  strainless  ”  rings.  I.  p-Sub- 
stituted  stereoisomeric  decalins.  K.  A.  N. 
Rao  (J.C.S.,  1929,  1954 — 1969). — In  the  abstract  of 
the  above  paper  (A.,  1929,  1297)  the  following 
compounds  should  have  been  indicated  as  new : 
c o-imide  of  txxns-decahydronaphthalene-2  :  2 -dicyano- 
acctic  acid,  m.  p.  280°  (decomp.) ;  a-imides  of  aa'-di- 
carbamul-c\B-  and  -\,xxns-decahydronaphthalene-2  :  2-di- 
acetic  acid,  m.  p.  260 — 261°  (decomp.)  and  234—235°, 
respectively ;  ethyl  cis-decalin-2  :  2-diacetate,  b.  p. 
213°/21  mm.  The  following  data  should  be  sub¬ 
stituted  for  those  given  (loc.  cit.)  :  methyl  trans- 
decalin- 2  :  2-diacetate,  b.  p.  190°/12  mm.  (not  192°/ 
12  mm.) ;  the  trans-aniZic  acid  B  (stable  form)  has 
m.  p.  165—166°  (not  159 — 161°)  and  A  (unstable  form) 
m.  p.  204°  (not  165— 166°) ;  ethyl  2-carboxy-trann- 
decalin-2-acetate  (not  tlie  dicyano- ester)  has  b.  p. 
200°/18  mm.  etc.  Ethyl  /ra»s-decahydro-p-naphthyl- 
idenecyanoacetate  has  b.  p.  208°/14  mm.,  d^4  1-06067, 
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»5 1'4  1-51299.  Also,  in  line  10  from,  the  end  of  the 
abstract,  for  “  hydrolysis  of  ”  read  “  removal  of  the 
carbethoxy-group  from.” 

Spectroscopic  study  of  A-aminonaphthal- 
imide  and  some  derivatives.  A.  Ostbogovich 
and  E.  Tanasescu  (Bui.  Soc.  Stiinte  Cluj,  1929,  4. 
3(3S_39S;  Chcm.  Zentr.,  1929,  ii,  304— 305).— 1 The 
following  compounds  are  described :  AT-phenyl- 
metliyl-,  m.  p.  214 — 215°;  -Y-phenylethyl-,  m.  p. 
151— 152° ;  A'-phenvlpropy  1- ,  m.  p.  154 — 155°; 

A-phenvlliexvl-,  m.  p.  103 — 109° :  A-plienvlcetyl-, 
m.  p.  97—93°;  A-o-tolvl-,  m.  p.  243—249°;  A 7-m- 
tolyl-,  m.  p.  209 — 210° ;  Ar-p-tolvl-,  m.  p.  207—203° ; 
A-a-naphthyl-,  m.  p.  277 — 273°  (decomp.); 
naphthyl-,  m.  p.  208°;  X-o-nitrophenyl  - ,  m.  p.  2S1 — 
232° ;  and  X-p-nitrophenvl-aminonaphthalimide,  m.  p. 
above  300°;  n-s.-phenylpropyl-,  m.  p.  130 — 131°; 
as.-phenylhexyl-,  m.  p.  77 — 78° ;  and  as.-phenylcetyl- 
liydrazine  hydrochloride,  m.  p.  62°,  were  prepared. 
A'-Aminonaphthalimide  and  its  derivatives  give  a 
continuous  spectrum  with  one  relatively  sharp  lino 
in  the  visible  portion  and  another  in  the  ultra-violet. 
The  introduction  of  a  phenyl  group  produces  in  small 
concentrations  a  slight  bathochromic,  and  in  higher 
concentrations  a  slight  hypsochromic  effect.  With  the 
further  introduction  of  an  alkyl  group  there  is  an 
increasing  bathochromic  effect  for  ethyl  and  propyl, 
less  marked  for  hexyl,  and  hypsochromic  for  cetyl. 
The  tolyl  radical  is  less,  a-  and  (1-naphthyl  more, 
bathochromic  than  phenyl.  A.  A.  Eldridge. 

Diphenyl ;  5  :  5'-suhstituted  diphenic  acids. 
P.  Pui’aell  (Ber.,  1929,  62,  [B],  2317—2324).— 
Confirmation  of  the  theory  of  Mills  (Chem.  and  Ind., 
1926,  45,  884,  905)  and  Meisenheimer  (A.,  1927,  766) 
with  regard  to  the  optical  activity  of  diphenyl  deriv¬ 
atives  is  found  in  the  non-resolvability  of  5  :  5-disub- 
stituted  diphenic  acids. 

4-Xitro-2-aminobenzoic  acid  is  converted  suc¬ 
cessively  into  2-iodo-4-nitrobenzoic  acid,  m.  p.  146 — 
147°,  and  methyl  2-iodo-4-nitrobenzoate,  m.  p.  94°, 
which,  with  copper  powder  at  200°,  affords  "methyl 
5 :  o'-dinitrodiphenate,  m.  p.  161°,  whence  5:5  '-tfi- 
nitrodiphenic  acid,  m.  p.  2S5 — 287°  (decomp.) 
[4-2MeOH],  and  5  :  5' -din  itrodiphai  ic  anhydride,  m.  p. 
265° :  the  brucine  salt.  m.  p.  190 — 200°,  of  the  ac-id  is 
described.  2-Amino-4-acetamidobenzoie  acid,  m.  p. 
215°  (decomp.),  is  converted  by  diazotisation  and 
subsequent  treatment  with  ammo'niacal  cuprous  oxide 
through  the  crude  diacetyl  derivative  into  5 :  o'-di- 
aminodiphenic  acid,  m.  p.  265°  (decomp.)  { methyl 
ester,  m.  p.  220 — 222°),  also  obtained  by  reducing  the 
dinitro-acid  with  sodium  sulphide ;  5  :  o'-diacetamido- 
dinhenic  acid,  gradually  darkening  above  300°,  but 
not  molten  below  430°,  is  described,  o :  o'-Dibenz- 
amidodiph-cnic  acid ,  m.  p.  340—341°  (decomp.)  (normal 
brucine  salt,  in.  p.  193 — 200°),  is  con-verted  by  short- 
treatment  with  acetic  (or  propionic)  anhydride  into 
5  :  o'-dibaizamidodiphenic  anhydride,  m.  pT  238—239° 
(decomp.),  whereas  more  prolonged  treatment  appears 
to  involve  replacement  of  the  benzoyl  by  the  acetyl 
group.  Ethyl  hydrogen  5 :5' -dibenzamidodiphenate, 
m.  p.  174°,  and  5  :  ij'-Jii-atza ni  idea  i  phenanil  ic  add. 
m.  p.  291 — 292°  (decomp.),  are  described.  5  :  o-Di- 


p-niirobenzamidodipkenic  acid,  m.  p.  350 — 352°,  and 
5  :  o'-di-jn-nilrobenzamidodiphenic  acid,  in.  p.  274° 
[anhydride,  m.  p.  296 — 297°),  have  been  prepared. 

H.  Wren. 

Knoevenagel  condensation  of  aromatic  alde¬ 
hydes  with,  malonic  acid,  and  Rodionov’s  6-amino- 
p-arylethane-ax-dicarb oxylic  acids.  T.  Boeeqi 
(Arch.  Pharm.,  1929,  267,  702 — 714). — Contrary  to 
the  experience  of  Knoevenagel  (A.,  1S99,  i,  144)  it  is 
found  that  arylidenemalonic  acids  can  be  readily 
obtained  by  the  condensation  of  aromatic  aldehydes 
with  malonic  acid  in  the  presence  of  aniline  and  alcohol. 
Xo  substituted  acrylic  acids  are  formed  under  the 
experimental  conditions  employed  and  the  final  pro¬ 
ducts  are  the  same  independently  of  the  order  in  which 
the  reagents  are  mixed.  The  best  yields  are  obtained 
by  initial  condensation  of  the  aldehydes  with  aniline  to 
the  Schiff’s  bases,  followed  by  the  addition  of  malonic 
acid  in  alcoholic  solution.  o-Nitrobenzaldeliyde  thus 
yields  aniline  o-nitrobenzylidenemalonate,  m.  p.  130 — 
131°,  in  S0%  yield,  converted  by  2  mols.  of  potassium 
hydroxide  followed  by  acidification  with  hydrochloric 
acid  into  the  corresponding  malonic  acid,  m.  p.  161 — 
162°  (decomp.)  (potassium  hydrogen  salt),  and  by  re¬ 
peated  evaporation  in  an  open  vessel  during  1—2  hrs. 
with  alcohol  into  o-nitrophenylacrylic  acid,  m.  p.  240 — 
241°,  in  about  50%  yield  (no  acrylic  acid  is  formed  by 
heating  under  reflux).  p-Nitrobenzaldehyde  similarly 
gives  aniline  p-«  it  robe  nztjl  ide  nemalona  te,  m.  p.  146— 
147°  (decomp.),  the  free  acid  (suiters  210°,  partly 
decomp.  227°.  m.  p.  2S5 — 286°.  as  p-nitrocinnamic 
acid;  Stuart,  J.C.S.,  18S3,  43,  403;  1SS5,  47,  155, 
gave  m.  p.  227°),  and  p-nitrophenylacrylic  acid,  the 
last-named  in  50%  yield.  wi-Nitrobenzylidene- 
malonic  acid  has  m.  p.  209 — 210°  (lit.  202 — 204° ; 
205°).  Piperonylideneaniline  and  malonic  acid  in 
aqueous  or  alcoholic  solution  give  3  : 4 -methylene- 
dioxybenzylidenemalotiic  add,  m.  p.  193 — 194°  (de¬ 
comp.),  in  40%  yield  (sodium  hydrogen  salt),  whilst 
p- methoxybenz yl idea emalon ic  acid,  m.  p.  195 — 196° 
(decomp.),  is  similarly  produced  in  50%  yield  from 
anisaldehydeanil 

The  compounds  described  by  Rodionov  and  others 
(A.,  1929, 557)  as  2-amino-3-arylethane-xx-dicarboxylic 
acids  are  shown  to  be  salts  of  the  base  with  the  un¬ 
saturated  acid.  Thus  benzaldehvde,  malonic  acid, 
and  piperidine  react  in  alcoholic  solution  to  form 
piperidine  benzyl  idenemalonale  (I),  in.  p.  157°  (also 
produced  by  mixing  benzylidenemalonie  acid  and 
piperidine  in  alcoholic  solution).  Similarly,  piperidine, 
malonic  acid,  and  piperonal  give  piperidine  piperonyl- 
idenemdlonaie.  in.  p.  151 — 152°  (decomp.)  (II),  whilst 
benzaldehyde,  malonic  acid,  and  alcoholic  ammonia 
furnish  be  n  zylide  nemalona  m  ide ,  iu.  p.  161 — 163° 
(decomp.).  Observations  supporting  the  salt-form¬ 
ation  view  are  :  (1)  reduction  with  palladised  barium 
sulphate  and  hydrogen  of  I  to  beuzylmalonic  acid, 
m.  p.  120 — 121°,  and  of  II  to  piperonylmalonic  acid, 
m.  p.  15-1 — 156°;  (2)  Rodionov’s  “  amino-acids  ”  can 
be  prepared  by  interaction  of  the  unsaturated  acid 
with  the  base:  (3)  treatment  of  the  “amino-acids5' 
with  alkali  does  not  give  the  salts  previously  prepared 
by  Goldstein  (A.,  1S95,  i,  470 :  1SS6,  i,  435),  but  results 
in  the  elimination  of  the  base.  The  ;3-pi  peril  vl- 
S-phenyl-,  (s-piperidyl-%piperonyl-,  and  p-amino- 
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!3-phenylethane-xx-dicarboxylic  acids  of  Rodionov  and 
others  ( loc .  cit.)  are  therefore  non-existent. 

Salicylideneaniline  reacts  with  inalonic  acid  in 
alcohol  to  give  aniline  coumarincarboxylate,  m.  p. 
159 — 160°,  decomposed  by  excess  of  10%  hydro¬ 
chloric  acid  to  coumarmcarboxylic  acid,  m.  p.  1S7 — 
189°,  and  converted  into  couniarinearboxyanilide, 
m.  p.  248 — 250°,  bv  heating  at  250°. 

A.  I.  Vogel. 

Bile  acids.  XXV.  M.  Schenck  and  H.  Ivirch- 
hof  (Z.  physiol.  Cliem.,  1929,  185,  1S3— 192).— 
Hydrolysis  of  bilianie  acid  oximelactam  (di/.sooximc) 
(cf.  A.,  1928, 1134)  with  20%  hydrochloric  acid,  affords 
the  kctolactamtricarboxyliea cid  (I)  (twoforms;  cf.  A., 
192S,  1007),  both  of  which  on  reduction  with  amalgam- 
(jq  a  ted  zinc  and  hydro - 

s  \  chloric  acid  afford  a 

(4r  pi  ? a eiamtri ca rboxi/li c  acid 

Y  ;2  V  oi0H21-CO2H  (II),  C.mH„OtH,  decomp. 
y  274°.  “r«lK  4-16-96°  in 

co,h  V- 


-9Ha 
Is'H  (I.) 

go»h  0h  co 
■\/\/ 
ch,  CH, 


>]B  +16-96° 
1-5%  sodium  hydroxide 
solution,  and  an  acid, 
a(H,,07N,  not  melted 
at  300°,  probably  a 
lactonic  lactamdicarb- 
oxylic  acid.  Hydrolysis 
of  II  with  40%  hydrochloric  acid  gives  the  amino- 
tetracarboxvlic  acid,  C.,,I-I39OsiSr,  previously  described 
(A.,  1927,  665). 

Hydrolysis  of  i'sobilianic  acid  difjooximc  (A.,  1928, 
639)  with  20%  hydrochloric  acid  yields  a  ketolactam- 
tricarboxylic  acid,  C2.}H350RN,  dccomp.  248 — 250°  after 
previous  sintering,  hydrolysed  further  to  the  corre¬ 
sponding  amino-acid.  H.  Burton. 


Ursodeoxycholic  acid.  III.  K.  Kazibo  (Z. 
physiol.  Chem.,  1929,  185,  151—164;  cf.  Shoda, 
A.,  1928,  666). — Details  are  given  for  the  extraction 
of  ursodeoxycholic  acid  (I),  C2.,H40Oj,  m.  p.  198° 
(< diacetyl  derivative,  m.  p.  98 — 102°),  from  bear 
bile.  Ursodehydrodeoxycholic  acid  (II),  m.  p.  161° 
(Schoda,  loc.  cit.)  (mono-  and  di-semicarbazones, 
in.  p.  205°  and  above  290°,  respectively),  yields  a 
iurfurylidene  derivative  (+2H.,0),  m.  p.  216—217°  (cf. 
A.,  1928,  644) ;  furfurylidenehyodchydrodcoxycholic 
acid  has  m.  p.  237 — 239°.  Oxidation  of  I  with  sodium 
hypobromite  gives  mainly  a  hydroxytricarboxvlic  acid 
(III),  C2.H3807,  m.  p.  234 — 235°  (cf.  Schoda,  loc.  cit.) 
[ethyl  ester,  m.  p.  12S — 129°;  acetyl  derivative 
(+H,0),  sinters  at  141°,  melts  to  a  turbid  liquid  at 
145 — 150°,  and  becomes  clear  at  225°] ;  a  small 
amount  of  a  gelatinous  acid,  probably  isomeric  with 
III,  is  also  formed.  Oxidation  of  II  with  alkaline 
potassium  permanganate  yields  mainly  ursodeoxy- 
bilianic  acid  (IV),  C.nH3G67,H.,0,  m.  p.  230—232° 
( methyl  ester,  m.  p.  152°)  (also  produced  by  oxidising 

III  with  clu-omic  oxide  in  acetic  acid  solution) ;  a  small 
amount  of  the  isomeric  isoursodeoryhilianic  acid 
(+2H20),  m.  p.  239 — 241°  after  sintering  at  235°,  is 
obtained  also.  Oxidation  of  II  or  IV  with  nitric  acid 
(d  1-4)  affords  the  same  pentacarboxylic  acid,  C24H36O10, 
in.  p.  231°,  purified  only  with  difficult}'.  Reduction  of 

IV  with  amalgamated  zinc  and  hydrochloric  and 
acetic  acids  furnishes  lithobilianie  acid,  ni.  p.  276 — 
278°  (Borsche  and  Hallwass,  A.,  1922,  i,  1159).  The 


orientation  of  the  two  hydroxyl  groups  in  ursodeoxy¬ 
cholic  acid  is  discussed  briefly.  H.  Burton. 

Triple  spiran  system.  P.  Pfeiffer,  R.  Seydel, 
and  A.  Hansen  (J.  pr.  Chem.,  1929,  [ii],  123,  347 — 
350). — Condensation  of  pentaerythritol  with  cyclo- 
hexanone-4-carboxylic  acid  in  the  presence  of  sul¬ 
phuric  acid  yields  the  triple  spiran  acid,  m.  p.  255 — 
257°  ( methyl  ester,  m.  p.  139° ;  ammonium  salt),  which 
forms  an  ethyl  ester  identical  with  that  obtained  by 
Pfeiffer  and  Backcs  (A.,  1928,  413)  by  similar  condens¬ 
ation  with  ethyl  cycZohexanone-4-carboxylatc.  Re¬ 
solution  of  the  spiran  acid  has  not  yet  been  effected 
owing  to  the  non-ervstalline  nature  of  its  alkaloid  salts. 

J.  W.  Baker. 

Kuclear  syntheses  of  ketimines  and  ketones  by 
condensation  of  nitriles  with  aromatic  and 
heterocyclic  compounds.  I.  Ketimines  and 
ketones  from  benzene,  toluene,  o-,  in-,  and 
p-xylene,  mesitylene,  naphthalene,  and  thiophen. 
J.  Houben  and  W.  Fischer  (J.  pr.  Chem.,  1929,  [ii], 
123,  313—329;  cf.  A.,  1929,  1302).— Condensation  of 
trichloroacetonitrilc  with  various  aromatic  hydro¬ 
carbons  in  the  presence  of  aluminium  chloride  and 
anhydrous  hydrogen  chloride  at  0°  gives  good  yields  of 
ketones  (or  the  corresponding  kctimino-compounds) 
of  the  tape  ArCOCCl3,  direct  substitution  of  the 
aromatic  nucleus  taking  place.  Thus  benzene, 
toluene,  o-,  in-,  and  p-xylenes  with  trichloroaceto¬ 
nitrilc  give,  respectively,  w-trichloroacctophcuono 
(70%  yield) ;  p -lolyl  trichloromethyl  ketone,  b.  p.  137°/10 
mm.  (93%)  (decomposed  by  heating  with  sodium 
hydroxide  into  chloroform  and  p-toluic  acid);  4-o-, 
b.  p.  167— 168°/16  mm.  (60%),  and  4-m-,  b.  p.  150— 
152°/14  mm.  (94%),  -xylyl  trichloromethyl  ketone 
(the  ketimine  hydrochloride  also  being  isolated  in 
the  latter  case),  and  3  :  G-dimethylphenyl .  trichloro¬ 
methyl  ketone,  b.  p.  14S — 150°/17  mm.  (44%),  together 
with  a  39%  yield  of  the  ketimine  hydrochloride,  m.  p. 
125 — 129°  (decomp.)  (by  carrying  out  the  reaction  in 
chlorobenzene  at  50—60°).  Similarly,  condens¬ 
ation  of  mesitylene  gives  the  more  stable  tncliloro - 
acetimidomesitylene,  b.  p.  160 — 170°/15  mm.,  135 — 
139°/0-5  mm.  (68%),  a  further  5%  being  isolated  as 
the  hydrochloride,  m.  p.  12S — 130°  (decomp.).  By 
•  heating  with  10%  sodium  hydroxide  cither  the 
ketimine  or  its  hydrochloride  undergoes  quantitative 
fission  into  s-trimethylbenzonitrile  and  chloroform,  the 
alkali  acting  merely  as  a  catalyst.  This  decom¬ 
position  constitutes  a  new  method  for  the  preparation 
of  aromatic  nitriles.  Polynuclear  and  heterocyclic 
aromatic  compounds  condense  similarly  with  tri- 
chloroacetonitrile  and  thus  from  naphthalene  and 
thiophen  are  obtained,  respectively,  naphthyl  ( ?a  or  p) 
trichloromethyl  ketone,  m.  p.,  indefinite,  120 — 150° 
(29%),  and  a-thiophenyl  trichloromethyl  ketone,  b.  p. 
140 — 145°/ 12  mm.  (35%),  converted  by  dilute  sodium 
hj’droxide  into  thiophen-a-carboxylic  acid. 

J.  W.  Baker. 

Benzophenone  derivatives.  I.  Chlorohydr- 
oxybenzophenones.  II.  Chlorohydroxymethyl- 
benzophenones.  III.  Action  of  phosphorus 
pentachloride  on  anisole.  SI.  Hayashi  (J.  pr. 
Chem.,  1929,  [ii],  123,  289 — 312). — I.  Condensation  of 
benzoyl  chloride  and  o-chloroanisole  with  aluminium 
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chloride  in  s-tetrachloroethane  at  120 — 130°  gives 
3-chloro-4-hydroxybenzophenone  (I),  m.  p.  ISO — 1S1° 
(probably  identical  with  the  product,  m.  p.  176°, 
obtained  by  Nencki  and  Stober)  (4S-3%),  3-chloro-4- 
methoxybenzophenone,  m.  p.  99 — 99-5°  [identical 
with  the  product  obtained  by  Blakey,  Jones,  and 
Scarborough  (A.,  192S,  66),  and  by  methylation  of  I, 
and  converted  into  I  by  the  action  of  aluminium 
chloride]  (42-4%),  and  the  benzoyl  derivative  (II),  m.  p. 
S4 — S4-5°,  of  I  (1-2%).  Similar  condensation  of 
o-chlorophenol  gives  I  (44%),  3-chloro-2-hydroxybenzo- 
phenone  (III),  m.  p.  92-5—93°  (17%)  {methyl  ether, 
b.  p.  173 — 174°/5  mm.),  and  o-chlorophenyl  benzoate 
(30%),  whilst  p-chloroanisole  gives  5-chloro-2- 
hydroxybenzophenone  (IV),  m.  p.  95 — 95-5°  (60-5%) 
(methyl  ether,  m.  p.  100-5 — 101°),  and  p-chlorophenyl 
benzoate  (22%).  p-Chlorophenol  gives  the  same 
products  as  p-chloroanisole,  but  in  the  proportions 
8-5  and  76-5%,  respectively. 

II.  Condensation  of  o-toluoyl  chloride  as  above  with 
o-chloroanisole  gives  3-chloro-i-hydroxy phenyl  o-tolyl 
ketone  (V),  m.  p.  12S — 129°  (25%),  and  its  methyl  ether, 
m.  p.  106 — 106-5°  (58%)  (also  by  methylation  of  V), 
oxidised  by  alkaline  potassium  permanganate  to 
o-(3'-chloro-±'-methoxybenzoyl)benzoic  acid.  With 
p-chloroanisole  the  sole  product  is  o-chloro-2-hydroxy- 
phenyl  o-tolyl  ketone  (VI),  in.  p.  67-5 — 68°  (49-7%) 
(methyl  ether,  m.  p.  101-5 — 102°),  whilst  p-chlorophenol 
gives  VI  (19-7%)  and  p -chloroplienyl  o -toluate,  m.  p. 
46-5 — 47°  (78-7  % ).  With  m-toluoyl  chloride,  o-chloro¬ 
anisole  gives  Z-chloroA-hydroxy phenyl  m-tolyl  ketone 
(VII),  m.  p.  145 — 146°  (14-7%),  and  its  methyl  etlie,r, 
m.  p.  105 — 105-5°  (Sl%)  (also  by  methylation  of  VII), 
whilst  with  p-chloroanisole  the  sole  product  is  5 -chloro- 
2-hydroxyphenyl  m-tolyl  ketone,  m.  p.  106 — 106-5° 
(63%)  ( methyl  ether,  m.  p.  70-5 — 71°). 

III.  By  condensation  of  a  specimen  of  chloro- 
anisole  obtained  by  the  action  of  phosphorus  penta- 
chloride  on  anisole  (Autenrieth,  A.,  1895,  i,  511)  with 
benzoyl,  o-  and  m-toluoyl  chlorides  small  yields  (for 
details  original  must  be  consulted)  of  the  products 
obtained  from  pure  o-chloroanisole  can  be  isolated, 
together  with  the  expected  products  derived  from  the 
p-compound.  Also  by  condensation  with  phthalic 
anhydride  and  aluminium  chloride  in  s-tetrachloro- 
ethane  at  70 — 75°  a  4-6%  yield  of  o-(3'-chIoro-4:'- 
hydroxybenzoyl)benzoic  acid  is  obtained,  together  with 
15-5%  of  o-(5' -chloro-2' -hydroxybenzoyl)benzoic  acid. 
Hence  the  specimen  of  p-chloroanisole  obtained  by 
Autenrieth’s  method  must  contain  at  least  10%  of  the 
o-compound  which  cannot  be  separated  by  fractional 
distillation  but  may  be  detected  and  determined  by 
the  condensations  described  above.  J.  W.  Baker. 

Condensation  of  p'i-dimethylacrylyl  chloride 
with  henzene.  Synthesis  of  phenyl  ^-dimethyl- 
vinyl  ketone.  G.  Darzexs  (Compt.  rend.,  1929, 189, 
766 — 76S). — Condensation  of  pp-dimethvlacrvlyl 
chloride  with  benzene,  by  means  of  aluminium 
chloride,  affords  phenyl  $$-dimcthylvinyl  [fi-viethyl- 
propenyl]  ketone,  b.  p.  134 — 136°/12  mm.,  in  40% 
yield.  This  substance  is  stable  and  all  attempts  to 
obtain  a  dimethylhydriudone  by  ring-elosure  failed. 
It  forms  a  dibromide  but  gives  no  oxime,  phenyl- 
hydrazone,  or  sodium  hydrogen  sulphite  compound. 
Oxidation  with  alkaline  permanganate  yields  benzoic 


acid.  The  non-formation  of  a  hydrindone  is  attributed 
to  induced  positive  polarity  of  the  (3-carbon  atom  of 
the  propenyl  radical.  A.  A.  Goldberg. 

3 : 3-Diphenyl-l-hydrindone  and  its  deriv¬ 
atives.  Synthesis  of  1 : 1-diphenyl-indene  and 
-hydrindene.  P.  Gagxox  (Ann.  Chim.,  1929,  i 
[x],  12, 296 — 343). — Triphenylpropionic  acid  (obtained 
by  heating  together  malonic  acid,  acetic  anhydride,  j 
and  triphenylcarbinol)  by  warming  with  concentrated  ! 
sulphuric  acid  at  40 — 45°  passes  into  yy-diphenyl- 
a-hydrindone,  m.  p.  131 — 132°  (A.,  1929,  31S)  [phenyl - 
hydrazone,  m.  p.  1S4 — 1S5°  (M.b.) ;  semicarbazone, 
m.  p.  250 — -251°  (M.b.) ;  hydrazone,  m.  p.  107 — 10S° 
(decomp.)  (M.b.):  azine,  m.  p.  261—262°  (M.b.); 
oxime,  m.  p.  163—164°  (lit.  155 — 156°) ;  oxime  hydro¬ 
chloride,  m.  p.  175°  (M.b.)].  This  substance  resists  ! 
oxidation  by  nitric  acid  (d  1-2)  and  reduction  by 
sodium  and  alcohol  or  by  catalytic  hydrogenation ;  it 
gives  with  benzaldehyde  in  the  presence  of  potassium 
hydroxide  two  (stcreoisomeric  ?)  2-benzylidcne-Z  :  3 -di-  j 

phenyl-l-hydrindones,  m.  p.  171 — 172°  and  191 — 192° 
(M.b.). 

yy-Diphenyl-a-hydrindoneoxime  by  reduction  with  | 
sodium  and  alcohol  gives  3  :  3 -d iphenyl- 1  -hydri >vlyl-  j 

amine,  m.  p.  89 — 93°  [hydrochloride,  m.  p.  175 — 1S5° 
(sulphuric  acid  bath),  191 — 193°  (M.b.) ;  oxalate,  m.  p.  i 
238—240°  (M.b.) ;  acetyl  derivative,  m.  p.  192 — 193° 
(M.b.)  ;  benzoyl  derivative,  m.  p.  192 — 193°  (M.b.)  ;  j 
benzylidene  derivative,  m.  p.  180 — 181°].  The  amine, 
when  boiled  with  paraldehyde,  forms  a  crystalline  j 
substance,  m.  p.  138—139°.  ? 

Treatment  of  3  :  3-diphenyl-l-hydrindylamine  with  ! 
excess  of  methyl  iodide  gives  3  :  3-diphenyl-l-hydr- 
indyltrimethylammonium  iodide,  m.  p.  174 — 175°  j 

(M.b.),  thermal  decomposition  of  which  gives  high 
yields  (in  contrast  to  similar  decompositions  of 
3 : 3-diphenyl-l-hydrindylamine  hydrochloride)  of  i 
1 :  l-diphenylindene,  m.  p.  91 — 92°.  This  compound 
is  transformed  by  bromine  in  ether  into  its  dibromide, 
m.  p.  132 — 133°,  which  by  treatment  with  alcoholic 
sodium  methoxide  gives  2(or  3)-6romo-l  :  1-diphenyl- 
indene,  m.  p.  103 — 104°,  and  with  acetic  acid  and  iron 
regenerates  the  parent  hydrocarbon.  1  : 1  -Diphenyl- 
hydrindene,  m.  p.  67 — 68°,  is  obtained  by  catalytic  or  i 
sodium-alcohol  reduction  of  1  :  l-diphenylindene  and 
also  by  the  action  of  alcoholic  sodium  ethoxide  under 
pressure  on  3  :  3-diphenyl-l-hydrindone-hydrazone  or 
-semicarbazone.  ] 

(M.b.  indicates  m.  p.  taken  on  Maquenne  block.)  | 
It.  J.  W.  Le  Fkyre.  I 

Preparation  of  dibenzoylmethane.  J.  Pasctjal  | 
(Anal.  Fis.  Quim.,  1929,  27,  66S — 670). — Dibenzoyl-  [ 

methane  is  obtained  in  73%  yield  by  the  following 
method.  Sodamide  (2  mols.)  is  added  to  aceto-  ( 
phenone  (1  mol.)  and  ethyl  benzoate  (1-5  mols.)  in 
ether  solution.  After  addition  of  water  and  acetic 
acid  the  copper  salt  is  precipitated,  separated,  and 
decomposed  with  hydrochoric  acid  in  suspension  in 
ether.  P„.  K.  Callow. 

Anisil.  I,  II.  J.  vax  Alphex  (Rec.  trav.  chim., 
1929,48,1121 — 1123, 1199 — 1204). — Nitration  of  anisil 
(I)  (4:4'-dimethoxybenzil),  best  prepared  by  oxidation 
of  anisoin  (II)  (Boster,  A.,  1881,  421)  with  boiling 
5%  potassium  permanganate  in  10%  sodium  hydroxide  ] 
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solution  or  by  Staudinger’s  method  (A.,  1912,  i,  567), 
follows  two  courses  according  to  the  conditions,  through 
3:5:3':  5'-tetranitroanisil  :  to  dinitroanisic  acid, 
or  through  2  :  4-dinitroanisole  -  to  2:4:  6-trinitro- 
anisole.  3  :  3'  :  5 ' 5'-TetranitroA :  4 '  -  dim  ethoxy  bcnzi  l 
(III),  m.  p.  233°,  is  the  main  product  of  the  action  of 
100%  nitric  acid  at  0°  on  anisil  (together  with 
2:4:  G-trinitroanisole)  or  on  anisoin  (together  with 
2 : 4-dinitroanisole).  Boiling  absolute  nitric  acid 
converts  anisoin  into  2:4:  6-trinitroanisole,  3  :  5-di- 
nitroanisic  acid,  and  a  little  III.  Mixed  nitric  and 
sulphuric  acids  at  0°  convert  anisil  solely  into  2:4:6- 
trinitroanisole,  whilst  the  action  of  a  boiling  mixture  of 
nitric  heid  and  acetic  anhydride  on  either  I  or  II  gives 
2 : 4-dinitroanisole  and  a  trace  of  III.  The  last- 
mentioned  reaction  is  not  preceded  by  oxidation  of 
anisil  to  anisic  acid,  since  the  latter  under  the  conditions 
of  the  experiment  gives  only  mononitroanisie  acid. 
In  agreement  with  these  results,  boiling  nitric  acid 
converts  III  into  3  :  5-dinitroanisic  acid,  whilst  with 
boiling  mixed  acids  it  gives  2:4:  G-trinitroanisole. 
Bromine  in  glacial  acetic  acid  converts  I  or  II  into 
3  :  3' -dibromoanisil,  m.  p.  233°,  which  is  nitrated  with 
100%  nitric  acid  at  the  ordinary  temperature  to 

3  :  3'-dibromo-5  :  o'-dinitroanisil,  m.  p.  220°,  con¬ 

verted  by  concentrated  sulphuric  acid  into  2-bromo- 
4 : 6-dinitroanisole.  When  III  is  heated  with  an 
alcoholic  solution  of  the  appropriate  amine  at  100°  in 
a  sealed  tube  the  methoxy-group  is  replaced  and  thus 
are  obtained  4  :  4' -diamino-,  m.  p.  271° ;  4  :  4'-di- 
melhylamino,-  m.  p.  223°;  4:4 -diethylammo-,  m.  p. 
201°;  4  :  4'-di-n-propylamino-,  m.  p.  150°;  4  : 4'di- 
n-butylamino- ,  m.  p.  138°  ;  4  :  4-di-n-amylamino-,  m.  p. 
126° ;  4  :  4' -di-n-hexylamino-,  m.  p.  133° ;  and 

4  :  4‘ ■di-n-heptylamino-,  m.  p.  122°,  -3  :  3' :  5  :  5'- 
tctranitrobenzil.  The  m.  p.  of  these  derivatives  agree 
with  Timmermans’  rule  (Bull.  Soc.  chim.  Belg.,  1919, 
28,  392),  since  they  converge,  with  lengthening  hj’dro- 
carbon  chains,  to  a  limit  round  about  117°,  but  super¬ 
imposed  on  this  is  a  second  effect  due  to  the  symmetry 
of  the  molecule,  causing  an  oscillation  effect,  the  m.  p. 
being  alternately  higher  and  lower  than  would  be 
expected  from  the  rule  (cf.  Franehimont,  A.,  1897,  ii, 
542).  The  4  : 4'-rfw?n7z no-derivative,  m.  p.  285°,  is 
prepared  by  heating  III  with  aniline  at  100°  and 
precipitating  the  product  with  alcohol. 

Nitration  of  I  or  II  with  absolute  nitric  acid  and 
acetic  anhydride  at  0°  yields  3  :  3' -dini troanisil^  m.  p. 
212°  (further  nitrated  to  III).  By  boiling  with  an 
equivalent  quantity  of  hydrazine  hydrate  or  heating 
the  reactants  in  a  sealed  tube  at  100°,  anisil  is  con¬ 
verted  into  its  monohydrazone,  m.  p.  143°  (decomp.), 
but  with  prolonged  heating  the  dihydrazone,  m.  p. 
122°  (Schlenk  and  Bergmann,  A.,  1928,  1031,  give 
118°)  [di-p-chlorobenzylidene  derivative,  m.  p.  184°),  is 
obtained.  •  Anisilazine,  m.  p.  165°,  is  obtained  by 
heating  anisil  Math  an  aqueous-alcoholic  solution  of 
hydrazine  sulphate,  or  by  partial  hydrolysis  of  the 
monohydrazone  with  aqueous-alcoholic  sulphuric  acid. 
The  general  application  of  the  former  method  is 
indicated  by  the  similar  preparation  of  benzilazine, 
m.  p.  206°  (lit.  202°).  J.  W.  Baker. 

Derivatives  of  methylnaphthalenes .  A.  Madi- 
naveitia  and  J.  Saenz  de  Beruaga  (Anal.  Fis. 


Quim.,  1929,  27,  647 — 658). — Oxidation  of  2-methyl- 
naphthalene  with  chromic  acid  in  acetic  acid  yields 

2- vielhyl-ct-iiaphlha-quinone,  m.  p.  106°  (additive 
compounds  with  qninol,  m.  p.  10S-5°,  and  a-naphthol, 
m.  p.  61°),  which  yields  phthalic  acid  on  oxidation 
with  nitric  acid.  It  is  reduced  by  hydrogen  in 
presence  of  platinum  oxide-platinum-black  or  by 
zinc  dust  and  acetic  acid  to  1  : 4-dihydroxy-2- 
methylnaphthalene,  isolated  as  the  acetyl  derivative, 
m.  p.  112°.  Nitration  of  2-methylnaphthalene  in 
nitric  acid  yields  the  mononitro-derivative,  m.  p. 
S0°,  accompanied  by  small  amounts  of  the  dinitro- 
compound,  m.  p.  206°.  The  latter  is  obtained  in 
good  yield  by  nitration  in  sulphuric  aoid,  and  the  tri- 
wilro-compound,  m.  p.  182°,  is  obtained  with  fuming 
nitric  acid.  1(  l)-Amino-Z-methylnaphthalene,  isolated 
as  the  sulphate,  m.  p.  210°,  is  obtained  by  reduction  of 
the  mononitro-derivative  with  tin  and  hydrochloric 
acid,  and  yields  a  small  amount  of  phthalic  acid  when 
oxidised  with  nitric  acid. 

In  connexion  with  the  determination  of  the  con¬ 
stitution  of  plumbagin  (A.,  1928,  1376),  parallel 
experiments  have  been  carried  out  with  a-naphtha- 
quinone  and  with  plumbagin.  The  additive  com¬ 
pounds  of  plumbagin  with  quinol,  m.  p.  115°,  and  with 
a-naphthol,  m.  p.  78°,  resemble  those  of  2-methyl- 
a-naphthaquinone  rather  than  a-naphthaquinonc,  and 
it  is  concluded  that  plumbagin  is  probably  5-hydroxy- 

3- methyl-a-naphthaquinone.  Whilst  naphthaquinone 
oxidises  hydriodic  acid  quantitatively,  2-methyl-a- 
naphthaquinone  reacts  incompletely.  Again, 
2-methyl-a-naphthaquinone  does  not  react  with 
nitrogen  trioxide  or  hypochlorous  acid  under  the  same 
conditions  as  a-naphthaquinone.  R.  K.  Callow. 

2(3)  :  10-Dichloro-l-kydroxy-4  :  9-anthraquin- 
one.  H.  Ratjdnetz  [with  J.  Mattattsch]  (Ber., 
1929,  62,  [B],  2761—2765;  cf.  Green,  A.,  1926,  839). 
— The  action  of  thionyl  chloride  on  quinizarin  at  120° 
affords  10-chloro-l-liydroxy-4  :  9-anthraquinone  {loc. 
cit.) ;  at  130°,  the  diehloro-  and  trichloro-compounds 
are  produced,  whereas  at  160°  or  1S0°,  tetrachloro-  and 
sulphurated  substances  are  formed.  2(3) :  10-D/- 
chloro-l-hydroxyA  :  9 -anthraquinone,  m.  p.  241°,  most 
conveniently  prepared  at  135 — 140°,  is  converted  by 
sulphuric  acid  at  150°  into  2-chloroquinizarin,  m.  p. 
239 — 240°,  the  structure  of  which  is  established  by 
comparison  with  the  product  derived  from  phthalic 
anhydride  and  2-chloroquinol.  2-Chloro-l  :  4 -di- 
acetoxy- 9  :  \Q -anthraquinone  has  m.  p.  209 — 210°.  The 
dichloro-compound  is  converted  by  acetic  anhydride 
containing  a  trace  of  concentrated  sulphuric  acid  into 
2(3) :  IQ-dichloro-l-acetoxijA  :  § -anthraquinone,  m.  p. 
174°,  and  by  boiling  aniline,  alone  or  in  presence  of 
boric  acid,  into  2{Z)-chloro-lQ-anilino-l-hydroxyA  :  9- 
anthraquinone.  H.  Wren. 

Quebrachitol  from  the  serum  of  Hevea  latex. 
T.  G.  Levi  (Gazzetta,  1929,  59,  550— 552).— An 
improved  method  of  extraction  of  quebrachitol  from 
the  serum  of  rubber  latex  is  described  (cf.  Contardi, 
A.,  1925,  i,  277).  The  serum,  preferably  of  slab 
rubber,  after  removal  of  proteins  if  necessary  with 
tannic  acid,  is  evaporated  to  dryness.  Crystallisation 
of  the  residue  from  acetic  acid  yields  quebrachitol 
(12-5  g.  per  kg.  of  serum).  The  following  esters  were 
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prepared  by  heating  with  the  appropriate  acid 
chloride  :  isovalerate,  m.  p.  151°  {lit.  137°) ;  laurate, 
m.  p.  32°:  palmitate,  m.  p.  83°  or  58°  { ?)  (lit.  75c). 

R.  K.  Callow. 

Saponins  and  related  substances.  XXII. 
A.  W.  van'  deb  Haab  (Rec.  trav.  chim.,  1929,  48, 
1155 — 1165). — By  extraction  of  the  fat-freed  seed 
kernels  of  Mimusops  Elengi,  L..  with  methyl  alcohol 
and  purification  by  processes  of  dialysation  and  ether 
precipitation  (Bcorsma,  Meded.  Lands  Plantentuin 
Buitenzorg,  1902,  2,  96)  the  saponin  (water  10%: 
ash  1-8%)  is  obtained  together  with  sucrose  and 
d-quereitol.  Hydrolysis  of  the  saponin  with  aqueous- 
alcoholic  sulphuric  and  hydrochloric  acids  gives  the 
crystalline  mpagenin,  C.>sHj0(OH)3-CO2H,  m.  p.  325 — 
326°,  [a]1,;*  +78-4°  [ methyl  ester,  m.  p.  220°  ( triacetyl 
derivative,  m.  p.  148")]  (35-2%),  l-arabinose  (26-7%), 
Z-rhamnose  (27%),  and  dextrose  (12-4%)  calculated 
on  water  and  ash-free  material.  These  products  agree 
well  with  the  equation  C57Hgl023-r3H»0=G23H4103-r 
2CgH1203-f  SCjHjoOj+CjH^Og,  the'  formula  thus 
assigned  to  the  saponin  being  in  good  agreement  ■with 
the  analytical  data  of  Boorsma  {loc.  cit.).  Distillation 
of  the  sapegenin  with  zinc  dust  in  a  current  of  hydrogen 
gives  a  terpene  hydrocarbon  (or  mixture)  probably  in 
accordance  with  the  equation  C2 SH40( OH )-•  C 0.,H -f- 
H2 — > 20^^23+00,+ 3H20 .  J.  W.  Baker. 

Saponins  and  related  substances.  XXIII. 
Saponin  from  the  seed  kernels  of  Achras  Sapota, 
L. ,  and  its  hydrolysis.  A.  W.van  der  Haar  (Rec. 
trav.  chim.,  1929,  48,  1166 — 1169).— Hydrolysis  of 
the  saponin  isolated  from  the  seed  kernels  is  repre¬ 
sented  by  the  same  equation  as  that  previously  given 
(preceding  abstract)  for  the  hydrolysis  of  the  saponin 
from  Mimusops  Elengi,  L.,  and  yields  the  same 
sapogenin.  Identity  of  the  two  saponins  is  thus 
rendered  very  probable.  J.  W.  Baker. 

Bixin.  "VI.  I.  J.  Rinkes  (Rec.  trav.  chim., 
1929,  4S,  1093 — 1096). — The  methyl  hydrogen 

£-methylmuconate,  m.  p.  123°  (obtained  by  oxid¬ 
ation  of  the  degradation  product  CgH10O3  of  methyl- 
bixin  with  silver  oxide ;  A.,  1929,  931),  does  not 
depress  the  m.  p.  of  the  methyl  hydrogen  ester 
CO.H-CHlCHe-CHXTI-COAIe  (I),  m.  P:i26%  obtained 
by  half  esterification  of  /rans-.3-methylmuconic  acid, 
m.  p.  231°  (loc.  cit.  229°),  with  0-3%  methyl-alcoholic 
hydrogen  chloride  (crystalline  forms  also’  identical), 
but  depresses  that  of  the  methyl  hydrogen  ester 
C02He-CH:Ore-CH:CH-C02H  (II),  m.*p.  120—121% 
obtained  by  partial  hydrolysis  of  the  dimethyl  ester’ 
m.  p.  5S— 59®  (obtained  by  the  action  of 'methyl 
sulphate  and  potassium  hydroxide  on  the  trans-acid), 
with  cold  methyl-alcoholic  potassium  hydroxide. 
The  structure  of  I  is  confirmed  by  ozonolysis  (1  mol. 
03),  the  products  being  methyl  S-aeetylacrylate  and 
3-/ ormyl-S-methylacrylic  acid  [p -nitrophenylhydrazone, 
m.  p.  232°  (decomp.) ;  sanicarbazcme,  m.  p.  257° 
(deeomp.)],  not  identical  with  3-acetylacrylic  acid 
[p - n itmphenijlhijdrazone,  m.  p.  216':  hmicarbazom, 
m.  p.  21S®  (decomp.)],  wliich  results  from  the  ozono- 
h"sis  of  II.  These  results  agree  with  Kuhn  and  Winter- 
stein's  formula  for  bixin  (A.,  1928,  644). 

J.  W.  Baker. 


An  isomeride  of  cineole  (I  :4-cineole).  G. 
Austerweh,  (Bull.  Soc.  chim.,  1929,  [iv],  45,  862 — 
S69). — Rectification  of  the  fraction  of  b.  p.  170 — 179° 
obtained  from  terpineol  residues  affords,  after 
fractionation  (at  11  mm.)  and  elimination  of  the 
terpenic  alcohols  bv  the  boric  ester  method,  12 — 15% 
of  1  :  4-cineole,  b.  p.  173—174°,  d->  0-S997,  nD  1-4501, 
which  possibly  contains  traces  of  1  :  S-cineole,  but 
yields  no  additive  products  with  phosphoric  acid, 
resorcinol,  tetraiodopyrrcle,  or  hydrochloric  acid. 
With  hydrobromic  acid  it  yields  terpinene  hydro¬ 
bromide,  m.  p.  58°,  and  with  hydrogen  chloride  in 
acetic  acid,  terpinene  hydrochloride,  m.  p.  51°. 
Oxidation  with  boiling  potassium  permanganate  gives 
a  dibasic  acid.  m.  p.  156°.  Since  1  : 4-cineole  is 
found  in  the  distillation  residues  of  terpineol  made 
from  crystalline  terpin  (1  :  S-terpin),  the  1  :  4-cineole 
obtained  from  industrial  terpineol  is  probably  formed 
by  successive  hydration  and  dehydration  of 
y-terpineol,  or  of  4-terpineol  formed  from  a-pinene  or 
nopinene  by  a  similar  series  of  reactions  (cf.  Simonsen, 
Rao,  and  Shintre,  B.,  1928,  316).  R.  BrightmaN. 

Apparent  racemisation  of  pinene.  J.  B. 
Coxant  and  G.  H.  Carlson  (J.  Ainer.  Chem.  Soc., 
1929,  51,  3464 — 3469). — When  d-pinene  is  heated  at 
200®  in  the  liquid  or  gaseous  phase  rearrangement 
into  dipentene  occurs  and  not  racemisation  as  con¬ 
cluded  by  Smith  (A.,  1927,  212).  The  amount  of 
dipentene  formed  is  determined  by  catalytic  reduction 
(platinum  oxide)  in  presence  of  acetic  acid.  Dipentene 
absorbs  2  mols.  of  hydrogen,  pinene  only  1  mol.  Some 
polymerisation  occurs  during  the  heating  (cf.  Wallach, 
A.,1907,  i,  228).  d-Pinane  rearranges  slowly  at  200® ; 
at  285®  the  rate  is  comparable  with  that  for  d-pinene. 
Unsaturated  compounds  and  polymerised  material  are 
again  produced.  H.  Berton. 

Preparation  of  pinene  with  a  theoretical  hydro¬ 
gen  value.  H.  I.  Waterman,  P.  yan't  Spijker, 
and  H.  A.  van  Westex  (Rec.  trav.  chim.,  1929,  48, 
1191 — 1198). — A  pure  specimen  of  a-pinene,  b.  p. 
156-2®/767  mm.,  df  0-S5S2,  1-465S,  is  prepared  by 

careful  fractionation  of  turpentine,  purification  of  the 
fractions  of  b.  p.  156 — 158®  through  the  nitroso- 
chloride,  and  further  fractionation  over  sodium. 
With  special  precautions  to  avoid  rise  of  temperature 
both  during  catalytic  reduction  and  isolation  of  the 
product  this  specimen  has  a  theoretical  hydrogen  value 
(99-9%),  the  reduction  product,  pinane,  having  df 
0-8561,  fto  1-4616.  Without  such  precautions  catalytic 
isomerisation  of  a  portion  of  the  a-pinene  first"  to 
limonene  ana  then  to  p-cymene  and  p-menthane 
causes  a  low  hydrogen  value  to  be  obtained.  Owing 
to  the  complex  action  of  bromine  on  pinene,  deter¬ 
mination  of  the  bromine  value  gives  no  indication  as 
to  the  nature  of  the  sample.  J.  W.  Baker. 

Camphorphorone.  II.  The  nitros  ohy  droxyl- 
amine.  G.  Saxna  (Gazzetta,  1929,  59,  611—619; 
cf.  A.,  1929,  931). — The  hydroxylamino-derivative  of 
camphorphorone  obtained  by  Harries  (A.,  1899,  i,  583, 
629)  is  converted  by  nitrons  acid  into  an  iso rrifro- 
ainine  ( nitrosohydroxylamine )  (I),  melting  at  35®  to 
give  a  blue  liquid;  the  semicarbazone  of  I,  m.  p.  205° 
(decomp.),  is  remarkably  stable  as  compared  withll. 
When  treated  with  1  mol.  of  hydroxylamine  in  alcohol. 
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I  gives  eamphorphoroneoxime,  m.  p.  115°.  I  is  very 
unstable  :  evaporation  of  its  ethereal  solution  in  a 
vacuum  at  the  ordinary  temperature  produces 
nitrosodihvdrocamphorphorone  (II),  melting  at  SO — 
S2°  to  give  a  blue  liquid,  identical  with  the  substance 
obtained  by  Harries  and  Maftus  ( loc .  cit.),  and  cam- 
phorphorone.  With  1  mol.  of  nitrous  acid,  I  gives  II, 
camphorphorone,  and  a  substance,  m.  p.  about  65°. 
These  results  are  discussed  with  regard  to  the 
tautomeric  forms,  -N(HO)-OH,  •N(H-0H)!0,  of  the 
nitrosohydroxylamino-group.  C.  W.  Shopper. 

Interaction  of  diphenylbenzylpyronone  and 
hydroxylamine.  II.  I.  Schettle,  H.  Lapkin, 
and  X.  Perstnev  (J.  P*uss.  Phys.  Chem.  Soc.,  1929, 
61,  903— 90S;  ef.  A.,  1929,  327).— Wedekind’s 
researches  on  the  preparation,  properties,  and 
structure  of  the  reaction  product  of  diphenylbenzyl¬ 
pyronone  and  hydroxj-lamine  are  critically  examined. 

By  the  action  of  hydroxylamine  on  pyronone  in 
alcoholic  solution  a  crystalline  compound,  m.  p. 
157°  (decomp.),  is  obtained,  which  on  recrystallisation 
from  hot  alcohol  decomposes  to  the  original  pyronone, 
m.  p.  171°.  When  the  acetyl  derivative  of  diphenyl¬ 
benzylpyronone  reacts  with  hydroxylamine,  the  same 
result  is  obtained.  It  is  suggested  that  the  hydroxyl¬ 
amine  compound  is  not  an  oxime,  but  a  quaternary 
ammonium  salt.  M.  Zyegixtzov. 

Syntheses  of  polyhydroxychalkones,  poly- 
hydroxyhydrochalkones,  and  polyhydroxy- 
flavanones.  VI.  Synthesis  of  bntein,  butin,  and 
phloretin.  J.  Shxnojda,  S.  Sato,  and  M.  Kawagoe 
(J.  Pharm.  Soc.  Japan,  1929, 49,  Ho.  571, 123 — 125). — 
Attempts  to  repeat  Goschke  and  Tambor’s  synthesis 
(A.,  1912,  i,  30)  of  butin  by  condensing  protocatecliu- 
aldehyde  with  phloroacetophenone  in  alcoholic  alkaline 
solution  were  unsuccessful.  The  condensation  of  the 
acid  chloride  of  dicarbethoxycaffeie  acid  (prepared 
by  using  thionyl  chloride)  with  resorcinol  in  dry  nitro¬ 
benzene-ether  solution  in  the  presence  of  aluminium 
chloride  at  100°  gave  a  yellow  product ;  this  was  heated 
with  10%  potassium  hydroxide  (hydrogen  atmosphere) 
and  the  solution  acidified,  when  butein,  m.  p.  210 — 
215°  (decomp.),  was  obtained  in  60%  yield.  The 
latter  was  converted  by  boiling  alcoholic  hydro¬ 
chloric  acid  into  butin,  m.  p.  224-^-226°.  By  heating 
butein  for  4  hrs.  with  sodium  acetate  (or  sulphuric 
acid)  and  acetic  anhydride  diacetylcaffeic  acid,  m.  p. 
19S°,  but  no  aeetylbutein  was  obtained.  If  the 
reaction  proceeds  for  30  min.  only  tetra-acetvl- 
butein  is  formed  (cf.  Perkin  and  Hummel,  J.C.S., 
1904,  85,  1459).  Treatment  of  butein  with  methyl 
sulphate  and  10%  potassium  hydroxide  gave  dimethyl- 
eaffeic  acid,  m.  p/l7S — 179°.  Phloretin,  m.  p.  261°, 
was  similarly  synthesised  by  the  condensation  of 
phloroglucinol  with  carbethoxv  -  p  -  hydrocumaryl 

chloride. 

p-G’arbethoxyoryhydrocinnamic  acid,  m.  p.  106°,  was 
obtained  by  reducing  p-carbethoxyoxycinnamic  acid 
(cf.  A.,  1929,  1S9)  in  the  presence  of  platinum. 

A.  I.  1  OGEL. 

Cyclamin  and  cyclamyretin.  F.  BttkeS  and  J. 
Bergaeer  (Rocz.  Chem..  1929,  9,  581— 589;  cf.  A., 
1929,  1306).— A  method  for  the  preparation  of  cycl¬ 
amin,  CjaH^Oag,  m.  p.  254°  (decomp.),  [a]g  —33-65 


in  methyl  alcohol,  — 23-35°  in  pyridine,  is  given. 
Cyclamin  gives  a  36-5%  yield  of  cyclamyretin,  m.  p. 
237 — 239°  (decomp.),  [a]?,’  -*-27-92°,  probable  formula 
C35Hg0Og,  on  exhaustive  hydrolysis  with  2%  aqueous 
and  alcoholic  mineral  acids.  The  following  deriv¬ 
atives  of  cyclamyretin  were  prepared  :  dimethyl ,  m.  p. 
126 — 129°  ;  dibenzoyl,  m.  p.  216° ;  monoxime,  m.  p. 
208°  (decomp.) :  semicarbazone,  m.  p.  275° ;  dicarboxylic 
acid,  m.  p.  182°  (decomp.),  by  oxidation  with  bromine  ; 
an  acid  product,  m.  p.  160°,  by  oxidation  with  chlorine, 
and  probably  a  dinUro-e ster  of  cyclamyretincarb- 
oxylic  acid,  m.  p.  187°,  by  the  action  of  nitric  acid. 
Cyclamyretin  has  no  hmmolytie  action  either  in  vivo 
or  in  vitro.  Pv.  Truszkowski. 

Trimethyl-  and  trimethylethyl-thiophen.  M .  A . 
Yoetz  and  P.  P.  Perkins  (J.  Amer.  Chc-m.  Soc., 
1929,  51,  3511— 3516).— Hydrolysis  of  ethyl  a3-di- 
acetobutvrate  with  20%  potassium  carbonate  gives 
y-melJiylacetonylacelone,  b.  p.  71°, TO  mm.  (all  b.  p.  and 
m.  p.  except  this  are  coit.),  df  0-9527,  nf  1-4260 
[d  i- semi  car  bazon  e ,  m.  p.  219 — 220°  ;  p-nilrophenyl- 
hydrazone  (or  possibly  the  pyrrole  derivative),  m.  p. 
112 — 113°],  which  on  treatment  with  phosphorus 
pentasulphide  yields  2:3:  5-trimethyltkiophcn,  b.  p. 
163 — 1C5°/74G  mm.,  <Zf  0-9753,  nil  1-5131.  This  is 
converted  by  the  usual  Friedel-Crafts  method  into  the 

4 - acetyl  derivative,  b.  p.  24S — 249°/748  mm.,  df 
1-0891,  nf,  1-5454  ( semicarbazone ,  m.  p.  157 : ;  p-nilro- 
ph en ylhydrazone,  m.  p.  162-5 — 163° ;  phcnylhydrazone), 
which  is  reduced  by  Clemmensen’s  method  to  2  :  3  :  5- 
trimeihyl-i-elhylthiophen,  b.  p-.  204 — 20G°/74S  mm., 
df  0-9609,  nf,  1-5132. 

Hydrolysis  of  ethyl  diacetodiethylsuccinate  with 
aqueous  potassium  carbonate  affords  no  y3-dicthyl- 
acetonylacetone.  y3-Dimethylacetonylacetonc  is 
not  obtained  by  the  action  of  sodium  on  methyl 
a-chloroethyl  ketone  (Vladesco,  A.,  1892,  810)  or  its 
diethylacetal,  b.  p.  80 — 84°/36  mm.,  df  0-9773. 
Methyl  a-ehloroethvl  ketone  condenses  with  the 
sodium  derivative  of  methyl  a-cyanoc-thyl  ketone 
(which  may  be  4  : 5-dimethyhseoxazole)  yielding  a 
substance,  probably  p-aceto-a-methylbutyronitrile, 
b.  p.  171c/760  mm.,  75°/25  mm.,  df  0-957. 

_  H.  Burton. 

Derivatives  of  dihydropentindole.  II.  S.  G.  P. 
Plant  (J.C.S.,  1929,  2493— 249S).— When  cyclo- 
pentanone-p-nilrophenylhydrazone,  m.  p.  154°,  is 
heated  with  30%  sulphuric  acid  and  cycfopentanone,  it 
gives  5-nilrodikydropentindole,  m.  p.  165°,  whilst 
1 -nit  rod  ik  y dr  ope  nt  indole,  m.  p.  123°,  is  similarly 
obtained  from  the  corresponding  o-nitrophenyl- 
hydrazone.  cycloPentanone-m-nitrophenylkydrazone, 
m.  p.  120°,  gives  a  mixture  of  6(or  4)-,  m.  p.  199° 
(75%),  and  4(or  6)-,  m.  p.  153°  (25%),  -nxlrodihydro- 
penlindoles,  separated  by  fractional  crystallisation 
from  alcohol  and  identical,  respectively,  with  the 
products  of  hydrolysis  of  the  corresponding  two  nitro- 

5- acetvldihvdropentindoles,  m.  p.  154°  and  195° 
(Perkin  and  Plant,  J.C.S.,  1923,  123,  3242).  By  the 
action  of  66%  potassium  hydroxide  and  benzoyl 
chloride  or  ethyl  chloroformate  on  dihydropentindole 
are  obtained,  respectively,  8-benzoyldihydropentindole, 
m.  p.  99°,  and  ethyl  dihyd rope ntindole-S -cnrboxybi te , 
m.  p.  84°,  converted  by  glacial  acetic  and  nitric  {d  1-4) 
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acids  at  55°  or  65°  into  lQ-nitro-9-hydroxy-8-benzoyl- 

1  e  t  rahy  dr  ope,  n  l  indole  (I),  m.  p.  1S7°  [together  with 

4(or  G)-nitro-&-bcnzoyldikydropciitbidolc,  m.  p.  160°], 
and  ethyl  lO-nitro-9-hydroxyleirahydropcntindole-S-carb- 
oxylate  (II),  m.  p.  12S°.  These  and  the  corresponding 
S-acctvl  compound  (III)  ( loc .  cit.)  differ  considerably 
in  their  reactions  with  alkalis.  Thus  I  (which  is 
insoluble  in  20%  aqueous  potassium  hydroxide)  is 
converted  by  boiling  aqueous-alcoholic  potassium 
hydroxide  into  y-a-benzamidobenzoylbulyric  acid,  m.  p. 
170 — 171°,  which  is  further  converted  by  15%  aqueous 
potassium  hydroxide  at  100°  into  $-2-phenyl-4- 
quinolone-3-propionic  acid,  m.  p.  218 — 220°.  Aqueous 
potassium  hydroxide  (7%)  at  the  ordinary  temper¬ 
ature  slowly  converts  II  into  y-o-carbethoxyambio- 
benzoylbutyric  acid,  m.  p.  152°,  which  is  further  con¬ 
verted  into  y-o-aminobenzoylbutyric  acid,  m.  p.  125 — 
126°,  whilst  III  is  readily  soluble  in  20%  aqueous 
potassium  hydroxide  at  the  ordinary  temperature, 
giving  lQ-nilro-9-hydroxytetmhydropentindole,  m.  p. 
160°  (decomp.).  In  contrast  to  the  corresponding 
derivatives  of  9-acetyltetrahydrocarbazole,  I,  II,  and 
III  are  all  stable  to  alcohol.  J.  W.  Baker. 

Synthesis  of  2(4)-(juinolyl  mercaptans.  E. 
Rosenhauer,  H.  Hoffmann,  and  W.  Reuser  (Ber., 
1929,  62,  [71],  2730— 2736).— Addition  of  2-chloro-4- 
methylquinoline  to  a  cold,  saturated  solution  of  thio- 
carbamido  in  alcohol  causes,  after  some  hours,  the 
separation  of  the  thiuronium  chloride, 

Me- CpHgN-S (NH2) :NH0C1 ,  decomp.  180°;  if  the 
solution  is  heated  or  the  cold  mixture  is  treated  with 
ammonia  or  sodium'  carbonate,  2-tliiol-4-methyl- 
quinoline,  m,  p.  266°,  and  eyanamide  (polymerised  to 
dicyanodiamidine)  are  produced.  4 : 4'-Dimethyl- 

2  :.2'-diquinolyl  disulphide,  m.  p.  167°,  is  described. 
Analogously,  2-chloroquinoline  affords  the  thiuronium 
chloride,  C10H10N3SC1,  decomp.  174°,  and  2-thiol- 
quinoline,  m.  p.  174°.  2-Chloro-4-metli3dquinoline 
methiodide  and  thiocarbamide  yield  1  : 4- dimethyl-2 - 
thioqubwlone,  m.  p.  138°;  l-methyl-2-thioquinolonc, 
m.  p.  118°,  is  obtained  analogously. 

4-Chloro-2-methylquinoline  and  thiocarbamide 
in  cold  alcohol  afford  the  thiuronium  chloride, 
C1iH12N3SC1,  which  when  gently  warmed  under  the 
influence  of  alkali  yields  a  labile  base  which  becomes 
decomposed  mainly  into  eymnamide  and  4-thiol-2- 
methylquinoline,  m.  p.  194°;  as  subsidiary  reaction 
the  mercaptan  and  thiuronium  chloride  yield  2  :  2' -di¬ 
methyl -4:  :  i' -diquinolyl  sulphide,  m.  p.  154°;  if, 
however,  the  alkali  acts  on  the  thiuronium  chloride  in 
boiling  solution,  the  products  are  the  sulphide,  thio¬ 
carbamide,  and  dicyanodiamide  with  only  traces  of 
the  mercaptan.  4-Chloro-2-mcthylquinoline  meth¬ 
iodide  and  thiocarbamide  in  boiling  alcohol  afford  the 
dimethiodide  of  2  :  2' -dimethyl-4, :  4 ’-diquinolyl  sul- 
phide,  decomp.  263°.  H.  Wren. 

Condensation  of  pyruvic  acid  with  aromatic 
amines  and  aldehydes.  III.  S.  Weil,  R.  Jakob- 
son6wna,  and  B.  Dawidowicz  (Roez.  Chem.,  1929 
9,  661—666;  cf.  A.,  192S,  527).— The  following 
products  have  been  obtained  by  condensation  of 
o-anisidine  with  pyruvic  acid  and  various  aromatic 
aldehydes  in  boiling  alcoholic  solution  :  with  piper- 

onal,  8-melhoxy-2-(8' :  4'-methylenedioxyphenyl)qubi- 


oline-4-carboxylic  acid  (-|-2-5H20),  m.  p.  192 — 194°  ; 
with  vanillin,  8-meihoxy-2-(p-hydroxy-m-mclhoxy- 
phenyl)quinoline-4-carboxylic  acid  (-j-2H20),  m.  p. 
210°;  with  m-nitrobenzaldehyde,  S-methoxy-2-(m-nilro- 
phenyl)qmnolbic-4-carboxylic  acid,  m.  p.  252 — 253° 
(decomp.) ;  with  salicylaldehvde,  8-mcthoxy-2-{a-hydr- 
oxyphenyl)qubiolinc-4-carboxylic  acid  (+0-5H2O),  m.  p. 
192 — 194°,  and  with  cinnamaldehyde,  8 -methoxy- 
2-styrylquinoline-i-carboxylic  acid,  m.  p.  243 — 244°. 
The  last-named  product  yields  a  di6ro?no-dcrivative, 
m.  p.  175 — 178°,  and,  on  reduction,  a  diliydro- deriv¬ 
ative,  m.  p.  168 — 170°.  In  cold  ethereal  solution,  the 
products  of  condensation  are  not  quinolines,  but 
dikctopyiTolidines;  thus  o-anisidine,  pjoruvic  acid, 
and  p-dimethylaminobenzaldehvdc  condense  to  form 
2  :  3  -dikelo  -  5  -  (p  -  dimethylaminophenyl)  - 1  -  (o -anisyl)  - 
pyrrolidine,  m.  p.  161°,  R.  Truszkowski. 

Alteration  of  pyrazolines  in  contact  with  free 
oxygen.  R.  Locquin  and  R.  Heilmann  (Bull.  Soc. 
chim.,  1929,  [iv],  45,  S69— S72;  cf.  A.,  1925,  i,  11S5; 
1928,  1S6). — The  liberation  of  nitrogen  from  pyr¬ 
azolines  in  contact  with  air  or  oxidising  agents  is  due 
to  fixation  of  oxygen  prior  to  the  decomposition ;  in 
the  absence  of  oxygen,  pyrazolines  are  unchanged  in 
contact  with  porous  substances  (cf.  Maire,  A.,  1908, 
i,  290)  or  by  heat,  ultra-violet  light,  etc.,  which  act  as 
catalysts  when  oxygen  is  present,  and  the  variable 
amounts  of  nitrogen  evolved  are  determined  by  vari¬ 
ations  in  the  rate  or  extent  of  this  previous  decom¬ 
position.  Low  results  in  the  determination  of 
nitrogen  in  pyrazolines  are  due  to  such  decomposition 
preceding  combustion.  R.  Brightman. 

Nature  of  ketones  formed  in  the  regulated 
oxidation  of  pyrazolines.  R.  Locquin  and  R. 
Heilmann  (Bull.  Soc.  chim.,  1929,  [iv],  45,  873 — 
877;  cf.  A.,  1928,  186). — Atmospheric  oxidation  of 
.I-metlyd-o-isopropylpyrazoline  gives  methyl  isoamyl 
ketone  (semicarbazone,  m.  p.  142 — 143°)  and  isobutyl- 
ideneacetone,  the  latter  in  slight  excess.  When  this 
mixture  is  steam -distilled,  treated  with  hydrazine 
hydrate,  and  distilled  in  nitrogen,  isobutylidene- 
acetone  is  converted  into  the  pyrazoline  and  methyl 
isoamvl  ketone  into  the  ketazine, 
(CHMe-[CH2]2-CMe-N:)2,  b.  p.  134°/15  mm.,  d? 
0-8432,  n\i  1-4614.  With  3-methyl-5-isobutylpyr- 
azoline,  p-methylheptan-^-one  (semicarbazone,  m.  p. 
152 — 153°;  ketazine,  b.  p.  153 — 154°/15  mm.,  d"'0 
0-8999,  nil5  1-4633)  is  the  main  product.  Since  the 
purified  pyrazoline  gives  the  same  result,  the  presence 
of  the  saturated  ketone  is  not  due  to  the  reducing 
action  of  hydrazine  on  tsoamylideneacetone  in  the 
preparation  of  the  pyrazoline.  R.  Brightman. 

Basic  compounds  formed  in  the  regulated 
oxidation  of  pyrazolines.  R.  Locquin  and  R. 
Heilmann  (Bull.  Soc.  chim.,  1929,  [iv],  45,  S77 — 
S84). — The  basic  residue  obtained  in  the  oxidation  of 
pyrazolines  after  steam-distillation  of  the  ketones  (cf. 
preceding  abstract)  contains  thepyrazole  corresponding 
with  the  original  pyrazoline,  a  mixture  of  ketazines 
of  the  unsaturated  ketone  from  which  the  pyrazoline 
is  obtained,  and  of  the  corresponding  saturated 
ketones  and  pjnazolines  of  the  same  mol.  wt.  as  the 
ketazines,  formed  by  isomeric  change  (cf.  Curtius  and 
Zinkeisen,  A.,  1899,  i,  165).  Thus  with  20%  excess 
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of  potassium  ferricyanidc  below  20°,  3- me  Ziyi¬ 
s' wopr  op  vlpyrazoline  yields  3-methyl-5-isopropyl- 
pyrazole,  b.  p.  124— 126°/14  mm.,  m.  p.  58— 59°,  a 
mixture,  b.  p.  130—100714  mm.,  «]=»  1-4952,  d'™ 
0-9491,  of  the  azines  of  isobutylideneacetone  and 
methyl  isoamyl  ketone,  with  traces  of  an  oxdiazine,  and 
a  fraction,  b.  p.  170 — 200°/14  mm.,  containing  5 -methyl- 
3 :  5-dns.obutylidencmethylpyrazolinc  and  5-methyl- 

3  :  5-dmoamylpyrazoline,  and  probably  small  amounts 

of  their  oxidation  products.  Similarly,  3-methyl- 
5-isobutylpyrazoline  gives  3-methyl-5-isobutylpyrazole, 
b.  p.  131 — 132710  mm.,  a  fraction,  b.  p.  145 — 165°/ 
14  mm.,  df  0-8702,  1-46S3,  containing  the  azines  of 

isoamylideneacetone  and  (3  -  m  e  thy  111  ep  tan  -  £  -  one ,  and 
a  fraction,  b.  p.  165 — 200714  mm.,  probably  a 
mixture  of  5 -methyl -2  :  5-diisoamylidenepyrazoline  and 
5 -methyl -3  :  5-di-z-methylamylpyrazoline.  Similar 
mixtures  of  ketones,  azines,  and  pyrazolines,  formed 
by  spontaneous  oxidation,  are  obtained  in  the  prepar¬ 
ation  of  pyrazolines  (A.,  1929,  1183). 

R.  Brightman. 

Mechanism  of  the  regulated  oxidation  of 
pyrazolines.  R.  Locqtjin  and  R.  Heilmann  (Bull. 
Soc.  chim.,  1929,  [iv],  45,  884 — 888). — The  authors 
suggest  that  an  unstable  peroxide,  —  jf •  NR0 ’ 

is  first  formed  by  addition  of  1  mol.  of  oxygen  to 
1  mol.  of  pyrazolinc,  and  this  decomposes  into  the 
unsaturated  ketazine,  nitrogen,  and  hydrogen  per¬ 
oxide.  “  Nascent  ”  water  from  the  hydrogen  peroxide 
forms  a  second  additive  compound, 
with  a  second  mol.  of  pyrazoline,  which  similarly 
decomposes  into  nitrogen,  water,  and  saturated 
ketazine.  Part  of  the  peroxide  also  decomposes  into 
the  dihydro-oxdiazine  or  oxdiazine 

found  *n  the  aziue  fractions.  Since  the 
saturated  ketone  is  formed  in  increasing  amounts 
as  the  mol.  wt.  of  the  pyrazolines  increases,  addition 
of  1  mol.  of  oxygen  to  2  mols.  of  pyrazolinc  is  excluded, 
because  such  additive  compounds  would  yield  the 
unsaturated  and  saturated  ketones  in  equal  amounts. 
Support  for  the  mechanism  suggested  is  found  in  the 
oxidation  of  benzylhydrazine  to  benzylideneazine 
and  hydrazine  (Wohl  and  Oesterlin,  A.  1900,  i,  698). 

R.  Brightman. 

Formation  and  stability  of  the  2-o-thiophenyl- 

4  : 5-dihydroglyoxalines.  :  E.  W.  McClelland  and 
L-_A.  Warren  (J.C.S.,  1929,  2621— 2628).— 2  :  3-Di- 
thiosulphindeno  reacts  with  othylenediamine  in  boiling 
alcohol  to  give  2-o-thiolphenyl-2  : 4,-dihydroglyoxaline 

(I) ,  m.  p.  244°  (decomp. ;  softens  210°)  [picrate,  m.  p. 
242°  (decomp.) ;  silver  salt],  together  with  traces  of  III 
(below-).  Methylation  of  I  with  methyl  iodide  con¬ 
verts  it  into  2-o-methylthiolA  :  5 -dihydroglyoxaline 

(II) ,  m.  p.  100°  (isolated  as  its  hydriodide,  m.  p.  208°; 
picrate,  m.  p.  207° ;  oily  witroso-compound),  identical 
with  the  product  obtained  by  the  following  syntheses. 
2-Methylthiolbenzoic  acid  is  converted  by  thionyl 
chloride  into  its  chloride,  m.  p.  75— 76°,  and  thence  by 
aqueous  ammonia  in  ethereal  solution  into  the  amide , 
>u.  p.  149 — 150°,  dehydrated  by  phosphoric  oxide  in 
xylene  to  the  nitrile,  m.  p.  36°.  This  is  converted 


by  Kindler’s  method  (A.,  1923,  i,  568)  into  the  thio- 
amide,  m.  p.  128 — 131°,  which  when  heated  with  an 
excess  of  ethylcnediamine  and  a  little  water  yields  II, 
isolated  as  the  hydriodide.  Alternatively,  an  alcoholic 
solution  of  the  nitrile  and  othylenediamine  saturated 
with  hydrogen  sulphide  at  —15°  is  heated  under 
pressure  at  110°,  or  dry  hydrogen  chloride  is  passed 
at  260 — 270°  into  molten  di-2-methylthioldibenzoyl- 
cthylenediamine,  m.  p.  191 — 192°,  obtained  by  direct 
condensation  of  2-methylthiolbenzoyl  chloride  with 
ethylenediamine  in  ethereal  solution.  Bromine  in 
glacial  acetic  acid  converts  I  into  the  dihydrobromide, 
m.  p.  283°,  of  2  :  2' -oo' -dithiophenylA  :  5 -dihydro¬ 
glyoxaline  (III),  m.  p.  198°  [picrate,  m.  p.  247 — 248° 
(decomp.)],  the  free  base  being  liberated  on  treatment 
w-ith  alkali.  When  a  suspension  of  HI  in  carbon 
tetrachloride  is  triturated  w-ith  a  solution  of  bromine  in 
the  same  solvent  and  the  product  boiled  w-ith  glacial 
acetic  acid,  or  III  is  brominated  in  hot  chloroform 
solution  it  gives  the  tricyclic  hydro- 
bromide  (IV),  m.  p.  259°  [picrate, 
N  m.  p.  241 — 242°  (decomp.)],  which 
liberates  iodine  from  potassium  iodide, 
Qjr  and  is  reduced  by  hydrogen  sulphide 
NHrCEk  to  I.  Treatment  with  alkali,  how- 
"  ever,  does  not  givo  the  corresponding 
(IV.)  Br  tricyclic  base,  but  converts  it  into 

III.  When  I,  III,  or  IV  is  boiled  with  excess  of 
bromine  in  glacial  acetic  acid  the  tricyclic  perbromide, 
C9H8N2SHBr,Br„,  m.  p.  139 — 140°,  is  obtained,  con¬ 
verted  into  IV  by  boiling  with  w-ater.  An  analogous 
series  of  perhalides  is  obtained  from  II,  which  by 
similar  treatment  with  excess  of  bromine  gives  a  sub¬ 
stance,  CioH12N2S,HBr,Br2,  m.  p.  128 — 134°,  whilst  the 
action  of  iodme  in  hot  alcohol  converts  the  hydriodide 
of  II  into  a  substance,  C10H12N2SHI,I2,  m.  p.  1 14°.  The 
failure  to  isolate  the  tricyclic  base  indicates  that  the 

5- N  linking  is  unstable  and  is  analogous  to  that  in  the 

2-keto-l  :  2-dihydrobenzthiazoles,  the  relative  stab¬ 
ility  of  its  salts  being  attributed  to  the  increased 
positive  character  of  sulphur  resulting  from  their 
polar  nature.  J.  W.  Baker. 

6  (or  8)-Nitro-l-phenylphthalazine  :  a  correc¬ 
tion.  J.  N.  Ray  (J.O.S.,  1929,  2661).— The  sub¬ 
stance,  m.  p.  165 — 167°,  described  by  Aggarwal, 
Darbari,  and  Ray  (A.,  1929,  1314)  as  6(or  8)-nitro-l- 
phenylplithalazine  is  probably  unchanged  »i-nitro- 
benzaldeliydedibenzylhydrazone  rendered  impure  by 
some  substance  of  higher  nitrogen  content. 

J.  W.  Baker. 

Synthesis  of  carbopyridinecyanines.  E, 
Rosenhaher  and  F.  Barlet  (Ber.,  1929,  62,  [23], 
2724 — 2729). — The  action  of  chloroform  on  a  solution 
of  2-metliylpyridine  methiodide  in  boiling  alcohol  in 
presence  of  a  large  excess  of  potassium  hydroxide 

..  -v  affords  1  :  Y -dimethyl-2 : 2'- 

7  fit  carbopyridinecyanine  iodide 

J-CH:CH-GHI  )  (I),  decomp.  244°  (corre- 

NMel  (ii  NMe  sP°ndinS  picrate,  decomp. 

JNflxel  (I.)  JN  227°,  and  bromide,  decomp, 

248-5— -249-5°).  1  : 1' -Diethyl -2  :  2 ’ - carbopyridine- 
cyapine  iodide,  decomp.  265°,  is  analogously  prepared. 

6- Phenyl-2-methylpyridine  is  transformed  into  its 
methiodide,  m.  p.  188°,  which  affords  6  :  6' -diphenyl- 
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1  :  1' -dimethyl-2  :  2' -carbopyridinecyaninc  iodide,  de¬ 
comp.  232°  (corresponding  picrate,  decomp.  223c). 
1  :  V -Dimethyl-4: :  4' -carbopyridinecyanine  iodide,  de¬ 
comp.  226-5°  (corresponding  picrate,  decomp.  203°), 
is  described.  H.  Wren. 


Polycondensed  heteronuclear  systems.  G. 
Charrter  (Atti  R.  Accad.  Lincei,  1929,  [vi],  10, 
101 — 105). — Condensation  of  2  -  A  -  phenyl  -1:2- 
naphtho-1  :  2  : 3-triazolequinone  -with  glycerol  in  sul- 
phuric  acid  solution  containing 
ferrous  sulphate  yields  the  2-jST- 
I  phenyllriazole  analogue  of  benz- 
I  anthrone  (I),  m.  p.  above  300°, 
which,  having  the  positions  neces¬ 
sary  for  the  formation  of  the 
central  perylene  nucleus  free,  is 
able  to  undergo  condensation  to  the  2-AT-phenyl- 
triazole  analogues  of  violanthrone  and  isoviol- 
anthrone.  T.  H.  Pope. 


NPh<~ 


Formation  of  hsemin  derivatives  by  pyogenic 
reactions.  IV.  Degradation  of  haemin  to  aetio- 
mesoporphyrin  and  optoporphin ;  preparation 
of  optoporphin  from  pyratin  chloride.  Spectro- 
chemical  reaction  of  aetioporphyrins  with  sul¬ 
phuric  acid.  O.  Schttmm  (Z.  physiol.  Chem.,  1929, 
185,  81 — 9S). — When  hsemin  is  heated  with  liquid 
paraffin  at  350°  for  140  min.  and  the  product  freed 
from  iron  by  the  phenol-oxalic  acid  method  (A.,  1929, 
5S1),  4%  of  aetiomesoporphyrin  is  obtained.  When 
decarboxylation  is  carried  out  at  390 — 400°  for  5 — 6 
hrs.,  subsequent  removal  of  iron  affords  optoporphin 
(I),  C26H2gN4  (chloroform-sulphuric  acid  value  15): 
I  is  probably  either  a  hexamethyl-  or  a  dimethyl- 
diethyl-porphin.  During  this  high-temperature  re¬ 
action  decarboxylated  hsemateric  acid  (protopor¬ 
phyrin)  is  also  formed.  Similar  treatment  of  pyratin 
chloride  (A.,  1928,  1263)  also  gives  I,  indicating  that 
the  degradation  hsemin — >-I  occurs  through  the 
intermediate  iron  salt  of  setiomesoporphyrin  and 
pyroporphyrin. 

AStiomeso-  and  set iopyro-porphyrins  may  be  dis¬ 
tinguished  by  the  difference  between  the  absorption 
spectra  of  solutions  in  98%  sulphuric  acid.  The 
positions  of  the  principal  absorption  bands  of  these 
and  various  other  porphyrins,  in  ethereal  and  sulphuric 
acid  solutions,  have  been  determined. 

H.  Burton. 

Nitration  of  3-hydroxy-l  :  4-benzisooxazine 
and  its  7-  and  8-acetamido-derivatives.  I.  E 
Balaban  (J.C.S.,  1929,  2607— 2610).— Nitration  of 
3-hydroxy-l  :  4-benzisooxazine  (I)  with  nitric  (d  1-42) 
and  sulphuric  acids  at  0°  affords  a  mixture  of  the 
6-nitro-derivative,  m.  p.  235°  (62% ;  Newbery  and 
Phillips,  A.,  1929,  78),  and  a  substance,  m.  p.  155— 
157°  (38%),  not  identical  with  any  of  the  nitrobenz- 
tsooxazines  described  by  Newbery  and  Phillips  (loc. 
ciL),  which  is  probably  2 -  nit  ro- 3 -hydroxy- 1  :  4-benz- 
tsooxazine,  reduced  by  stannous  chloride’  and  hydro¬ 
chloric  acid  to  I  (87%  yield)  and  by  iron  and’ very 
dilute  acetic  acid  to  a  base  {acetyl  derivative,  m.  p. 
283°).  Nitration  of  the  7-aeetamido-derivative  of  I 
gives  only  the  6-m7ro-derivative,  m.  p.  276°,  hydro¬ 
lysed  by  16%  hydrochloric  acid  to  6-n<7ro-7-amtno- 
3-hydroxy-l  :  4-benzisooxazine,  decomp.  317°,  which  is 


deaminated  and  reduced  to  6-amino-3-hydroxv-l  :  4- 
benzisooxazine  (II).  Nitration  of  the  8-acetamido- 
derivative  of  I  gives  a  mixture,  separated  by  fractional 
crystallisation  from  50%  acetic  acid,  of  the  Q-nitro-, 
in"  p.  295 — 297°  (decomp.)  (77%),  and  7-»ifro-4-2H20 
and  anhydrous,  m.  p.  254°  (23%),  derivatives.  The 
6-nitro-compound  is  deacetylated  to  Q-nitro-S-amino-  ! 
3-hydroxy-l  :  4-benzisooxazine,  decomp,  about  300° 

( hydrochloride ,  decomp.  302°),  which  is  deaminated  \ 
and  reduced  to  II.  The  7 -nitro-coinpound  is  similarly 
converted  successively  into  l-nitro-S-amino-3-hydroxy- 

1  :  4-benzisooxazine,  m.  p.  302°  (decomp.),  and  7-nitro- 
3-hydroxy-l  :  4-benzisooxazine.  J.  W.  Bakek. 

Cyanine  dyes  from  quaternary  salts  of  methyl- 
cc-  and  -3-naphthathiazoles.  F.  M.  Hamer  (J.C.S.. 
1929,  2598— 2607).— 1-Methyl-cc-naphthathiazole  (I)  j 
(anhydrous,  m.  p.  57 — 58°)  forms  a  methiodide, 
m.  p.  262°  (decomp.)  (Smith,  J.C.S.,  1923,  123,  2288, 
gives m.p.  245°),  andanetfriodi<ie,m.p.  235°  (decomp.), 
much  more  readily  than  does  2-methyl- (3-naphtha  - 
thiazole  (II),  the  ethiodide,  +H,0  and  anhydrous, 
m.  p.  209°  (decomp.),  of  the  latter  being  prepared  by  i 
the  action  of  ethyl  p-toluenesulphonate  at  180 — 190°.  ! 

By  condensation  of  these  four  quaternary  salts  with  [ 
2-iodoquinoline  methiodide  or  ethiodide  the  following  j 
thio-^-cyanines  are  obtained,  all  of  which  are  photo-  i 
graphic  sensitisers  for  the  bluish-green,  the  sensitising  [ 
maximum  and  the  head  of  the  chief  absorption  band  f 
showing  a  shift  of  150—200  A.  towards  the  red  relative  j 
to  the  corresponding  benzthiazole  derivatives  :  1' :  2-  | 

dimethyl-,  m.  p.  248°  (decomp.) ;  2-methyl-V -ethyl-, 
m.  p.  243°  (decomp.) ;  V-methyl-2-ethyl-,  m.  p.  270° 
(decomp.) ;  1  : 2-diethyl-,  m.  p.  265°  (decomp.), 

-3  : 4-benzthio-^-cyanine  iodides;  1' :  2-dimethyl-,  m.  p.  j 
293°  (decomp.);  2-methyl-V -ethyl-,  m.  p.  296°  (de¬ 
comp.);  V-methyl-2-ethyl-,  m.  p.  ca.  293°  (decomp.) ;  , 

and  V  :  2-diethyl-,  m.  p.  296°  (decomp.),  -5  :  Q-benz- 
thio-fi-cyanine  iodides.  Similarly,  by  condensation  of 
the  methiodides  and  ethiodides  of  I  and  II  with  ethyl 
orthoformate  are  obtained  2  :  2 ’-dimethyl-,  m.  p.  ca. 
240°  (decomp.),  and  2:2' -diethyl-,  m.  p.  263°  (decomp.), 
-3:4:3':  4' -dibenzthiocarbocyanins  iodides;  2  :  ^-di¬ 
methyl-,  m.  p.  300°  (decomp.),  and  2  : 2 ’-diethyl-,  m.  p. 
294°  (decomp.),  -5:6:5':  G'-dibenzthiocarbocyanine 
iodides  [corresponding  bromide  of  last-named,  m.  p. 
274°  (decomp.)].  The  chief  absorption  band  of  these 
carbocyanine  dyes  is  still  further  displaced  towards  ; 
the  red,  and  the  two  ethiodides  are  powerful  sensitisers,  j 
whilst  the  sensitising  action  of  the  methiodides  is  very  | 
feeble.  The  methiodide  and  ethiodide  of  I  condense 
with  ethyl  orthoacetate  in  pyridine  to  give  thiocarbo- 
cyanines  containing  the  chain  ICH-CMeiCH-  (cf. 
Hamer,  A.,  1929,  197),  and  thus  are  obtained  2  :  2' :  8- 
trimethyl-,  m.  p.  ca.  298°  (decomp.),  and  S-methyl- 

2  : 2 '-diethyl-,  m.  p.  ca.  298°  (decomp.),  -5  :  6  :  5' :  6'- 
dibensthiocarbocyanine  iodides,  the  absorption  maxi¬ 
mum  being  shifted  350  A.  towards  the  red  compared 
with  the  parent  thiocarbocyanines  containing  two 
benzthiazole  nuclei.  The  alkiodides  of  II  will  not 
condense  with  ethyl  orthoacetate.  The  ethiodides 
of  I  and  II  condense  with  p-dimethylaminobenzalde- 
hyde  in  boiling  alcohol  containing  piperidine  to  yield, 
respectively,  1-p-rf  imethylami  nost  yryl-  a-  naphthathiaz- 
ole  ethiodide,  m.  p.  256°  (decomp.),  and  2-p -dimethyl- 
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ami nostyryl-^-naphthath iazole  elkiodide,  m.  p.  213° 
(decomp, )  (both  being  sensitisers),  and  with  p-nitroso- 
dimethylaniline  to  give,  respectively,  the  p-dimcthyl- 
aminoanils  of  a.-naphthatkiazole-1-aldehyde  elhiodide, 
m.  p.  222“  (decomp.),  and  $-naphthalhiazole-2-alde- 
hyde  ethiodide,  m.  p.  ca.  214°  (decomp.),  both  these 
anils  being  dcsensitisers.  J.  W.  Baker. 

isoQuinidine.  A.  Koxopkicki  and  J.  Suszko 
(Bull  Acad.  Polonaise,  1929,  A,  340— 360).— iso- 
Quinidine  is  best  prepared  by  dissolving  anhydrous 
quinidine  in  sulphuric  acid  (d  1-S0),  warming  at  70 — • 
SO0  for  1-75  hrs.,  pouring  on  to  ice  when  cold,  neutral¬ 
ising  the  excess  of  acid,  and  extracting  with  ether. 
The  first  crop  from  the  ethereal  solution  consists  of 
pure  tscquinidine ;  the  remaining  crops  are  mixed 
with  quinidine  and  may  be  separated  therefrom  by 
fractional  crystallisation  of  the  hydriodides  (quinidine 
hydriodide  has  m.  p.  264°,  whilst  isoquinidine  hydr¬ 
iodide  has  m.  p.  232*).  The  total  yield  is  about  50%. 
isoQuinidine  has  m.  p.  72°  (anhydrous)  or  139 — 140° 
(+3H20),  [a]])  —9-7°  in  96%  alcohol,  and  is  uni- 
molecular  in  boiling  benzene.  The  base  exhibits  a 
blue  fluorescence  in  oxyacid  solutions,  is  unchanged 
by  treatment  with  acid  chlorides  (in  presence  or 
absence  of  alkali),  with  acetic  anhydride,  with  the 
Grignard  reagent ,  and  with  phenylhydrazine  or  semi- 
carbazide.  Only  salt  formation  occurs  with  dilute 
mineral  acids,  but  prolonged  treatment  with  con¬ 
centrated  sulphuric  acid  apparently  causes  sulphon- 
ation.  isoQuinidine  forms  a  melhiodide,  m.  p.  242 — 
244°  (decomp.),  [a]fj  —39-3°  in  96%  alcohol,  when 
treated  with  methyl-alcoholic  methyl  iodide  (1  mol.) 
at  the  ordinary  temperature,  and  a  dhnelhiodide, 
m.  p.  232 — 234°  (decomp.),  when  heated  with  an 
excess  of  methyl-alcoholic  methyl  iodide  at  110 — 120°. 
With  hydrogen  peroxide  it  gives  a  90%  yield  of  iso- 
quinidine  oxide,  m.  p.  110°  (3H20;  0-25COMe2) 
[picrale,  m.  p.  190°  (decomp.) ;  dihydriodide].  With 
bromine  in  chloroform  and  glacial  acetic  acid,  re¬ 
spectively,  isoquinidine  forms  perbromides, 
CooH.jjOojSio.HBr.Br.,.  m.  p.  210°  (decomp.),  and 
C20H.11OX,HBr.Br3.  m.  p.  219—221°  (decomp.), 
respectively :  both  perbromides  yield  isoquinidine 
with  dilute  alkalis,  an  important  fact  in  deciding  the 
constitution  of  the  base.  By  heating  isoquinidine 
with  49%  hvdrobromic  acid  at  140°  the  dihydro¬ 
bromide,  m.  p~.  2SS°  (decomp.),  OJg  +  181-8°  in  water, 
of  hydrobromoapoquinidine  is  formed,  which  with  a 
slight  excess  of  ammonia  affords  h yd robromoapo- 
quinidine,  m.  p.  202°  (decomp.),  [a]j]  +202-1°  in 
water,  identical  with  the  substance,  [«]§  +201-7°  in 
water,  obtained  by  subjecting  quinidine  to  similar 

treatment. 

When  isoquinidine  sulphate  (from  1  mol.  of  alkaloid 
and  1  mol.  of  sulphuric  acid  in  alcohol  in  the  presence 
of  ether)  is  heated  at  135 — 140°,  or  when  the  free 
base  is  heated  with  25%  acetic  acid  in  a  sealed  tube 
at  100°,  there  is  formed  isoquinicine  (I)  (hydriodide, 
with  1-5H,0,  m.  p.  189°,  [cc]g  — 30-7°  in  96%  alcohol), 
which  does  not  react  with  phenylhydrazine,  nitro- 
phenylhydrazine,  hydroxvlamine,  or  semicarbazide, 
but  yields  a  cherry-red  colour  with  diazobenzene- 
sulphonic  acid  (also  given  after  a  long  time  by  iso- 
quinidine,  but  not  by  quinidine).  N -Acetyliso- 


quinicine,  m.  p.  97°  (hydriodide),  is  formed  on  warming 
1  with  acetic  anhydride  and  anhydrous  sodium 
acetate,  whilst  nitrous  acid  converts  I  into  N -nitroso- 
isoquinicine  [hydriodide,  m.  p.  9S°  (decomp.)].  When 
isoquinicine  is  treated  with  methyl  iodide  in  ether 
(better  in  presence  of  alkali)  there  results  is -methyl - 
isoquinicine,  m.  p.  10S — 110°,  Op,)  +16-8°  in  96% 
alcohol,  also  produced  by  boiling  isoquinidine  meth- 
iodide  with  10%  aqueous  sodium  hydroxide  [ hydr¬ 
iodide,  +  1H,0,  m.  p.  24S — 250°  (decomp.) ;  picrale, 
m.  p.  226°  (decomp.) ;  melhiodide,  m.  p.  235 — 236° 
(decomp.)].  Equimolecular  proportions  of  bromine 
in  10%  acetic  acid  and  isoquinicine  in  glacial  acetic 
acid  give  bromoisoq u i n icine,  m.  p.  140 — 141°  (de¬ 
comp.);  A'-methylisoquinicine  under  similar  con¬ 
ditions,  or  in  chloroform  solution,  affords  bromo-'N- 
methylisoquinicine,  m.  p.  155°  (decomp.). 

Ar-Methylisoquinicine  is  unaffected  by  heating  with 
20%  phosphoric  acid  at  140°,  but  when  heated  with 
15%  hvdrobromic  acid  at  140°  apo-is-methyliso- 
quinicine,  m.  p.  23S°,  [a]g  +16°  in  96%  alcohol 
[picrale,  m.  p.  235°  (decomp.) ;  melhiodide,  m.  p.  267° 
(decomp.)],  is  produced.  Diazomethane  in  ether 
converts  the  last-named  base  into  W-methyliso- 
quinicine,  m.  p.  10S — 110°.  Determination  of  the 
active  hydrogen  atoms  in  the  bases  by  Zerevitinov’s 
method  (magnesium  methyl  iodide  in  anisole)  showed 
that  quinidine  and  apo-N-methyh'soquinidine  contain 
one  hydroxyl  group,  whilst  W-inethyh'soquinicine  and 
isoquinidine  contain  no  hydroxyl  group. 

CHMe-OH— CT-CH,'  0Me 

i  s  o 

I  CEL-N — CH  >-< 

O - CH-/\N  (I.) 

The  above  reactions  are  interpreted  using  I  as  the 
formula  for  isoquinidine.  A.  I.  Vogel. 

Papaverine-like  bases.  C.  Maxitcch  and  M. 
Faxber  (Arch.  Pharm.,  1929,  267,  601 — 609 ;  cf.  A., 
1927,  579). — A  base  containing  six  ethoxyl  groups  in 
the  benzylisoquinoline  skeleton  is  described.  Apiole- 
aldehyde  was  treated  with  nitromethane  and  methyl- 
alcoholic  potassium  hydroxide  at  — 5°  to  —10°. 
Addition  of  6%  hydrochloric  acid  at  —10°  gave 
to  -  n  itro  -2:5-  dimelhoxy  -3:4-  melhylenedioxystyrene, 
m.  p.  164°,  which  sodium  methoxide  converts  at  0° 
into  $-nitro- a-2  :  5  -  trimethoxy -3  :  4 - methylenedioxy- 
ethylbenzene,  m.  p.  99°.  This  substance  is  reduced 
by  either  hydrogen  and  platinum-black  under  pressure 
or  by  sodium  amalgam  to  $-melhoxy-$-(2  :  5-dimeth- 
oxy-3  :  4,-melhylenedioxyphenyl)ethylamine,  b.  p.  167°/ 
12  mm.  (hydrochloride,  decomp.  17S°;  is-benzoyl 
derivative,  m.  p.  132°).  The  phenylacetyl  derivative, 
m.  p.  140°,  of  this  base  when  treated  with  phos¬ 
phorus  oxychloride  affords  5  :  S-dimethoxy-6  :  7- 
melhylenediozy-l-benzylisoquinoline,  m.  p.  53 — 55° 
(hydrochloride,  decomp.  199° ;  picrale,  m.  p.  209°) ; 
the  homopiperono-yl  derivative,  m.  p.  13S°,  is  similarly 
converted  into  5  :  S-dimethoxy-6  :  rJ-melhylenedioxy- 
(3' :  4'-melhylenedioxybenzyl)isoquinoline,  m.  p.  82° 
(hydrochloride,  decomp.  190°);  the  non-crystalline 
homoveratroyl  compound  (details  of  the  preparation 
of  homoveratroyl  chloride  from  homoveratric  acid 
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and  thionyl  chloride  are  given)  yields  5  :  8-dimethoxy- 
6  :  7 -melhylened ioxy- 1  - (3 ' :  4' - methylen ed ioxybenzyl) iso- 
quinctiiie,  m.  p.  5S — 61°  [hydrochloride,  m.  p.  246°; 
picrolonate,  m.  p.  233°  (decomp.)].  Resorcylaldehyde 
dimethyl  ether  was  similarly  converted  into  a-nitro- 
2  :  i-dimethoxy styrene,  m.  p.  106-5°,  which  with  sodium 
methoxide  gives  2 :  4-dimethoxy-$-nitro-x-methoxy- 
ethylbeiizeiie,  m.  p.  72°.  This  is  reduced  by  sodium 
amalgam,  in  acetic  acid  solution  to  $-methoxy-$- 
(2  :  4-d imeihoxy phenyl) ethylamine,  m.  p.  32-5 — 33-5°, 
b.  p.  163 — 164°/10  mm.  (chloroaurate,  m.  p.  162°; 
phenylacetijl  derivative,  m.  p.  95-5°;  homopiperonyl 
derivative,  m.  p.  133-5°;  homoveratroyl  derivative, 
m.  p.  So— S6°).  C.  C.  N.  Vass. 

Constitution  of  oxyacanthine.  F.  von  Brlch- 
Hausex  and  H.  Scholtze  (Arch.  Pharm.,  1929,  8, 
617 — 628). — The  authors  have  independently  arrived 
at  the  structure  I  for  oxyacanthine,  which  has  the 
same  empirical  composition  as  that  put  forward  b}r 
Spath  and  Pikl  (A.,  1929, 1319)  but  differs  in  regard  to 
the  orientation  of  the  groups  attached  to  the  iso- 
quinoline  skeleton.  The  production  of  an  optically 
inactive  base  as  well  as  an  optically  active  mixture  of 
raetho-bases  when  the  0-methyl  ether  of  I  undergoes 
Hofmami  degradation,  is  represented  structurally  as 
the  formation  of  III  and  IV  from  II.  The  mother- 


liquor  from  Berberis  vulgaris,  after  removal  of  oxy- 
acanthine,  berberine,  and  phenolic  substances,  gives  on 
concentration  a  base,  C^H^OK,  (hydrochloride,  m.  p. 
250°),  containing  no  methoxyl  or  methylimino-groups! 

Treatment  of  oxyacanthine  in  alcoholic  solution 
with  an  equivalent  of  hydrochloric  acid  and  precipit¬ 
ation  with  ammonia  yields  a  base,  C36H3g06N„  m.  p. 
260°,  [ajg  -94-9°,  containing  three  methoxyl  and  two 
methylimino-groups.  Nitrosodiethylurethane  and 
alcoholic  alkali  convert  oxyacanthine  into  its  ethul 
ether,  C36H3202(01Ie)(0Et)3,  and  Hofmann  degrad¬ 
ation  of  ^affords  an  optically  inactive  methine  base, 
CwHJ606X2,  m.  p.  152°;  methyl  sulphate,  followed 
by  boiling  alkali,  converts  this  base  into  a  nitrogen-free 
substance,  m.  p.  243°.  Hofmann  degradation  of 
oxyacanthine  ethyl  ether  yields  an  inactive  methine 
base,  C41H4S06N2,  m.  p.  126°.  Oxidation  of  oxv- 
acanthme  methyl  ether  with  alkaline  5%  potassium 
permanganate  gives  oxalic  acid  and  an  acid  (V) 
CuH^Oj-OlIe,  m.  p.  303°,  purified  through  its  methyl 


ester,  m.  p.  96°,  b.  p.  220 — 230°/12  mm.,  and  separated 
from  a  more  soluble  .acid  (17-63 %OMe)  by  acetic  acid, 
in  which  it  is  insoluble.  Fusion  of  V  with  solid  potass¬ 
ium  hydroxide  at  250°  gives  an  equimolecular  com¬ 
pound,  m.  p.  195 — 196°,  of  p-hydroxvbenzoic  acid  and 
protocatechuie  acid. 

Condensation  of  methyl  vanillate  and  methyl 
p-bromobenzoate  by  the  method  of  Fait  is  and  Troller 
(A.,  192S,  433)  affords  the  methyl  ester,  m.  p.  72 — 73°, 
b.  p.  235 — 250°/12  mm.,  of  2-methoxydiphenyl  ether 
4  :  4 ' -dicarboxylic  acid,  m.  p.  254°. 

Oxidation  of  the  above  base  (m.  p.  126°)  yields  an 
acid  (ethoxy-acid  correspondingwith  acid  of  m.p.303°), 
m.  p.  270 — 274°  ( methyl  ester,  m.  p.  61°),  and  other 
acids(  ?).  When  the  product  of  hydrolysis  of  the 
urethane  of  oxyacanthine  is  oxidised  with  permangan¬ 
ate  acids  containing  nitrogen  are  formed. 

C.  C.  N.  Vass. 

Microcliemical  reactions  for  strychnine.  M. 
Wagexaar  (Pharm.  Weekblad,  1929,  66,  1073— 
1078). — The  most  sensitive  reagents  are  gold  and 
platinum  chlorides,  picric  acid,  and  mercuric  iodide  in 
presence  of  potassium  iodide,  with  each  of  which 
0-1  mg.  can  be  detected,  at  dilutions  of  1  in  1000 — 
5000.  S.  I.  Lew.  j 

Sinomenine  and  disinomenine.  IX.  Acut-  j 
umine  and  sinactine.  K.  Goto  and  H.  Sudzuki  \ 
(Bull.  Chem.  Soc.  Japan,  1929,  4,  220 — 224). — In  j 
addition  to  sinomenine,  diversine,  and  disinomenine,  ! 
the  root  of  Sinomenium  acututn,  Rehd.  et  Wills,  j 
contains  acutumine  and  sinactine.  Acut  umine,  m.  p.  ] 
240°,  was  isolated  from  the  chloroform  extract  of 
diversine;  the  root  content  is  about  1%  of  that  of 
sinomenine.  Its  molecular  formula  is  either 
C20H2-OgN'  or  C21H2TOsN,  and  it  forms  a  gold  double  ! 
salt,  “m.  p.  199 — 200°,  and  a  hydrochloride,  [a]D 
+60-20°.  Acutumine  contains  no  phenolic  hydroxyl  ! 
group ;  it  contains  three  methoxyl  groups,  one  XMe 
grouping,  one  ketone  group  ( semicarbazone ,  m.  p. 
above  290°),  and  probably  one  carboxyl  group.  Its 
absorption  spectrum  resembles  that  of  narceine. 

Sinactine,  m.  p.  174°,  [a]0  —312°  in  chloroform 
(gold  double  salt:  platinum  double  salt,  m.  p.  245 — 
247°),  isolated  as  sparingly  soluble  hydrochloride,  m.  p. 
272°  (deeomp.),  from  the  chloroform  extract  of  the 
alkaloids,  has  the  molecular  formula  C13H2104N,  and 
contains  no  phenol  group  or  X.Me  group,  but  one  j 
methylenedioxy-group  and  two  methoxyl  groups  are  ■ 
present.  Its  absorption  spectrum  almost  coincides  j 

with  that  of  laudanosine,  and  hence  it  belongs  to  the  ; 

tetrahydropapaverine  group  of  alkaloids. 

A.  I.  Vogel. 

Reinecke’s  salt  as  a  microcliemical  test  for 
alkaloids.  L.  Rosexthaler  (Amer.  J.  Pharm.,  ; 
1929,  101,  724 — 725). — The  approximate  crystalline 
appearance  of  the  precipitates  formed  from  Reinecke’s 
salt  and  17  alkaloids  is  described  (cf.  Christensen, 

A.,  1892, 1000).  E.  H.  Sharples. 

Nitration  of  benzyl  derivatives  of  certain  phos¬ 
phorus,  arsenic,  and  antimony  compounds.  F. 
Challenger  and  A.  T.  Peters  (J.C.S.,  1929,  2610— 
2621). — Nitration  of  tribenzylphosphine  oxide  with 
nitric  acid  (d  1-5)  at  0°  gives  tri-p-nitrotribenzyl- 
phospliine  oxide,  m.  p.  273°  (Collie,  J.C.S.,  1S89,  55,  ■ 
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223),  together  with  a  small  amount  of  a  substance,  m.  p. 
158°.  Oxidation  of  either  the  purified  or  crude 
nitration  product  with  potassium  permanganate  gives 
95%  of  p-  and  3%  of  o-nitrobenzoic  acids,  but  no 
m-acid  could  be  detected.  The  unnitrated  oxide  is 
much  more  resistant  to  permanganate  oxidation. 
Similarly,  nitration  of  dibenzylphosphinie  acid  gives 
di-p-nilrodibenzylpliosphinic  acid,  m.  p.  225 — 226°, 
only  p-nitrobenzoic  acid  being  obtained  on  oxidation. 
Arsenic  trichloride  reacts  with  magnesium  benzyl 
chloride  to  give  tribenzylarsine  (which  fumes  in  air, 
giving  benzaldehyde  and  I),  dibenzylarsinic  acid  (I), 
and  tribenzylarsine  oxide  (II)  (the  two  last-named 
being  formed  by  oxidation  of  the  arsine),  whilst  when 
arsenic  tribromide  is  used  tetrabenzylarsonium 
bromide,  m.  p.  175 — 177°  ( picrale ,  m.  p.  173°),  is  also 
obtained.  Tribenzylarsine  reacts  with  bromine  in 
chloroform  at  0°  to  give  a  crude  unstable  dibromide, 
in.  p.  110 — 115°,  converted  by  water  into  the  hvdroxy- 
bromide  and  by  aqueous  sodium  hydroxide  into  the 
oxide.  Nitration  of  I  gives  only  di-p-nitrodibenzyl- 
arsinic  acid,  m.  p.  210 — 211°,  whilst  II  similarly  yields 
tri-p-nitrolribenzylarsme  oxide,  m.  p.  230°,  accompanied 
by  some  of  the  corresponding  kydroxyniirate,  m.  p. 
1S9°  (decomp.).  Oxidation  of  the  crude  nitration 
mixture  in  both  cases  gives  p-nitrobenzoic  acid  and  a 
trace  of  o-nitrobenzoic  acid,  but  no  meia.  Antimony 
trichloride  reacts  with  magnesium  benzyl  chloride  to 
give  Iribenzylslibine  diliydroxide  (III),  m.  p.  161°  (then 
again  solidifying  and  remaining  unchanged  to  250°), 
which  gradually  decomposes  into  benzaldehyde  and 
dibenzyl,  and  is  converted  into  the  corresponding 
dichloride,  m.  p.  10S°,  by  the  action  of  concentrated 
hydrochloric  acid  on  its  chloroform  solution.  Nitration 
of  HI  gives  a  substance,  m.  p.  115°,  probably  trinitro- 
tribenzylstibine  hvdroxynitrate,  which  on  oxidation 
gives  mainly  p-  with  a  trace  of  o-nitrobenzoic  acids. 
The  results  are  somewhat  analogous  to  those  obtained 
by  Ingold,  Shaw,  and  Wilson  (A.,  1928,  782)  on  the 
nitration  of  phosphorus,  arsenic,  and  antimony 
compounds  of  the  type  [MCELjPhMi^X,  but  no 
evidence  of  meta-nitration  could  be  detected.  The 
stability  of  the  p-nitrobenzyl  derivatives  towards 
alkali  decreases  in  the  order  P>As>Sb. 

J.  W.  Baker. 

Action  of  aromatic  Grignard  reagents  on 
arylarsine  oxides.  F.  F.  Blicke  and  F.  D.  Smith 
(J.  Arner.  Cliem.  Soc.,  1929,  51,  3479 — 34S3).— 
Mercury  diphenyl,  di-p-tolyl,  di-p-anisyl,  and  di- 
a-naphthyl  are  prepared  in  62 — 90%  yield  from 
mercuric  chloride  and  the  requisite  Grignard  reagents. 
M  hen  these  are  heated  with  arsenious  chloride  at 
130 — 140°,  the  corresponding  dichloroarylarsines  are- 
obtained.  These  are  hydrolysed  to  the  arylarsine 
oxides  by  warm  10%  sodium  hydroxide  solution. 
Where  the  above  method  is  not  practicable,  the 
oxides  are  obtained  by  the  usual  method  from 
the  arylarsinic  acids.  Treatment  of  the  arylareine 
oxides  with  magnesium  aryl  halides  furnishes 
tetra-arylarsine  oxides,  (R2As)20.  The  mixed  oxides, 
(RR'Asj20,  are  usually  obtained  as  oils,  and  are 
purified  by  wav  of  the  corresponding  tetrachlorides, 
diarylarsinic  acids,  chlorodiarvlarsines,  and  subse¬ 
quent  hydrolvsis.  The  following  are  described: 
phenyl-,  m.  p*  144_14G°  (lit.  119—120°  and  129— 


130°),  p-tolyl-,  m.  p.  1S8 — 189°  (lit.  156°),  p-anisyl-, 
m.  p.  114—116°,  and  a-naphthyl-arsine  oxides,  m.  p. 
245°;  phenyl-p-anisyl-,  m.  p.  167 — 169°,  phenyl- 
oc-jiaphthyl-,  m.  p.  175 — 176°,  phenyldiphenylyl-,  m.  p. 
218 — 220°,  and  p-anisyldiphenylyl-arsinic  acids,  m.  p. 
22S— 231°;  chlorophenyl -p-anisyl-,  chlorophenyl-a- 
naphthyl-,  chlorophenyld iphenylyl-,  m.  p.  83 — 85°,  and 
chloro-p-a ti isyld iphenylyl-a rsi n es ;  diphenyldi-p-tolyl-, 
m.  p.  75 — 77°,  dijihenyldi -p-anisyl-,  diphenijldi-a.- 
naphlhyl-,  diphenyldidiphenylyl- ,  (etra-p-tolyl-,  m.  p. 
108°,  tetra-p-anisiyl-,  m.  p.  128 — 129°,  and  tetra- cc- 
naphthyl-arsine  oxides,  m.  p.  250 — 251°. 

H.  Burton. 

Manufacture  of  o-hydroxybenzylaminearsinic 
acids  and  their  aroyl  derivatives.  I.  G.  Farben- 
ind.  A.-G. — See  B.,  1929,  997. 

Preparation  of  mercury  diphenyl  by  the 
Grignard  reagent.  P.  Borgstrom  and  M.  M. 
Dewar  (J.  Amer.  Chem.  Soc.,  1929,  51,  33S7 — 3389). 
— Optimum  yields  of  mercury'  diphenyl  are  obtained 
from  magnesium  phenyl  bromide  and  mercuric 
chloride  or  bromide  with  85  mols.-%  of  the  mercuric 
halide,  an  excess  of  the  Grignard  reagent,  and  absence 
of  metallic  magnesium.  The  mercury  diphenyl  must 
not  remain  in  contact  with  the  mercuric  halide  unless 
the  Grignard  reagent  is  present.  H.  Burton. 

Mercuration  of  hemimellitic  acid.  F.  0. 
Whitmore  and  R.  P.  Perkins  (J.  Amer.  Chem.  Soc., 
1929,  51,  3352 — 3353).— Sodium  hemimellitate  and 
mercuric  acetate  react  in  boiling  aqueous  solution 
forming  anhydro-2-hydroxymercuritaophthalic  acid. 
This  is  converted  byr  iodine  in  potassium  iodide 
solution  into  2-iodoisophthalic  acid,  m.  p.  243 — 244° 
(lit.  236 — 23S°),  and  by  hy'drochloric  acid  into  iso- 
phthalic  acid.  H.  Burton. 

Mercuration  of  naphthoic  acids.  I.  a-Naph- 
thoic  acid.  F.  C.  Whitmore  and  A.  L.  Fox  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3363— 3367).— Sodium 
a-naplithoate  and  mercuric  acetate  react  in  boiling 
aqueous  solution,  yielding  a  mixture  of  5-  (mainly') 
and  8-liydroxymercuri-derivatives,  and  an  alkali- 
insoluble  dimercurated  derivative.  The  above  mix¬ 
ture  could  not  be  separated  by  fractionation,  but  after 
conversion  into  the  chloromercuri-derivatives  and 
subsequent  treatment  with  an  acetic  acid  solution 
of  chlorine,  5-  and  S-chloro-a-naphthoic  acids  are 
obtained.  8-Chloro-a-naphthoic  acid  (not  esterified 
by  prolonged  treatment  with  methyd-alcoholic  hydro¬ 
gen  chloride)  is  obtained  similarly  from  the  mercur¬ 
ation  product  of  naphthalic  acid  (A.,  1929,  946). 

a-Naphthoic  acid  is  conveniently  prepared  from 
magnesium  a-naphthyd  bromide  and  carbon  dioxide 
or  by  the  hydrolysis  of  a-naphthonitrile  (prepared  by' 
fusion  of  a  mixture  of  sodium  naphthalene-l-sulphon- 
ate  and  cyanide)  with  a  mixture  of  acetic  acid  sul¬ 
phuric  acids.  H.  Burton. 

Mercury  compounds  of  thiophen  and  seleno- 
phen.  H.  V.  A.  Briscoe,  J.  B.  Peel,  and  G.  W. 
Young  (J.C.S.,  1929,  2589— 2593).— Thiophen  is 
converted  by  shaking  with  a  concentrated  solution  of 
mercuric  acetate  into  diacetoxymercurilhiophen  (I), 
transformed  by  warm  concentrated  aqueous  sodium 
chloride  into  dichloromercurithiophcn  (Volhard,  A., 
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1S92,  82S),  and  decomposed  with  excess  of  bromine 
water  to  give  tetrabromothiophen.  Similarly,  with 
basic  mercuric  sulphate  (Deniges’  solution)  thiophen 
gives  dih yd rox ym e rc urith iophen  mercurisulphate  (II), 
C4H.,S(Hg0H)„HgS04  (cf.  Spielmann  and  Schotz,  A., 
1919,  ii,  433),' which  reacts  with  5  mols.  of  iodine, 
giving,  mainly,  tetraiodothiophen.  Boiling  aqueous 
potassium  hydroxide  converts  I  and  II  into  the  same 
dihydroxy-derivative.  By  similar  reactions  seleno- 
phen  is  converted  into  diacetoxymercurisdenophen 
(III),  converted  by  bromine  water  into  tetrabromo- 
selenophen,  by  potassium  iodide  into  di-iodoscleno- 
phen,  m.  p.  45°,  and  by  boiling  sodium  chloride 
solution  into  dichloromercuriselenophen,  whilst  with 
mercuric  sulphate  sclenophen  gives  dihydroxymercuri- 
selenophen  mercurisulphate  (IV).  Boiling  aqueous 
potassium  hydroxide  converts  III  and  IV  into  di- 
hydroxymercuriselenophen.  All  these  mercury  deriv¬ 
atives  are  insoluble  powders,  decomposing  (in  some 
cases  explosively)  when  heated,  and  are  only  partly 
decomposed  by  boiling  with  concentrated  hydro¬ 
chloric  acid.  In  sulphuric  acid  they  give  the  indo- 
phenin  reaction.  J.  W.  Baker. 

Arylselenoglycollic  acids.  0 .  Behaghel  and  31. 
Rollaiann  (J.  pr.  Chem.,  1929,  [ii],  123,  336 — 345). — 
Decomposition  of  aryl  selenocyanates  by  aqueous- 
alcoholic  sodium  hvdroxide  probablv  occurs  thus: 
2ArSeCN  2NaOH^Ar2Se2  +  NaCN  +  NaOCN  + 
H20,  the  diselenides  being  further  attacked  by  alkali 
to  give  aryl  selenomercaptans  and  seleninic  or  selen- 
onic  acids,  since  addition  of  sodium  chloroacetate  to 
the  reaction  mixture  gives  the  corresponding  aryl¬ 
selenoglycollic  acid,  ArSe,CH2-CO.,H.  Several  sub¬ 
stituted'  phenyl  selenocyanates  are  prepared  by 
Bauer’s  method  (A.,  1913'  i,  263),  the  following  being 
new  :  o-tolyl,  b.  p.  135°/20  mm.:  o -anisyl,  b.  p.  185 — 
190°/20  min.;  p -anisyl,  m.  p.  65°,  selenocyanates. 
Prom  the  appropriate  selenocyanate  are  obtained  : 
o-nitrophenyl-,  m,  p.  165° ;  p-nitrophenyl-,  m.  p.  119 — 
120°;  p -tolyl-,  m.  p.  97—98°;  o -anisyl-,  m.  p.  86 — 
S7°;  p -anisyl-,  m.  p.  69 — 70°;  o-chlorophenyl-.  m.  p. 
98 — 99°,  and  p-chlorophenyl-,  m.  p.  113 — 114°, 
-selenoglycollic  acids.  Reduction  of  the  o-nitrophenyl 
compound  with  iron  and  20%  acetic  acid  at  100° 
gives  the  anhydride,  C6H4<^j.£q2,  m.  p.  182°,  of 
the  o-amino-acid,  whilst  the  p-compound  gives 
p-aminophenylselenoglycollic  acid,  m.  p.  156°.  By 
the  action  of  potassium  ethyl  xanthate  on  the  di- 
azonium  salt  obtained  from  the  last-named  and 
hydrolysis  with  potassium  hydroxide,  an  alcoholic 
solution  of  the  potassium  salt  of  the  p-thiol  derivative 
is  obtained.  This  reacts  with  sodium  chloroacetate 
to  give  p-carboxymethylthiolphenylselenoaceiic  acid , 
C02H-CH2-S-C6H4-Sc-CH2-C02H,  m.  p.  204—205°, 
and  with  methyl  sulphate  to  give  methyl  p-metkylthiol- 
phenylsdenoglycollate,  from  which  is  obtained  the 
corresponding  acid.  m.  p.  75 — 76°.  m-Nitrophenyl- 
sdenoglycollic  acid,  m.  p.  90—91°,  is  obtained  by  the 
action  of  selenoglycollic  acid  on  r/i-nitrobenzene- 
diazonium  chloride.  The  following  sdenides  are 
obtained  as  by-products  in  the  above  reactions : 
pp '-ditolyl,  m.  p.  286°,  and  pp '-dianisyl  (not  pure). 
These  are  not  obtained  by  simple  distillation  of  the 


pure  selenocyanates,  since  o-tolyl  selenocyanate  is  un¬ 
altered  by  heating  at  150°  and  subsequent  distillation 
in  a  vacuum.  J.  W.  Baker. 

Organic  derivatives  of  silicon.  XLI.  Octa-p- 
tolylsilicotetrane,  octa-p-tolylci/closilicotetrane, 
and  other  products  from  di-p-tolylsilicon  di¬ 
chloride.  A.  R.  Steele  and  F.  S.  Keppixg  (J.C.S., 
1929,  2545 — -2550). — Pure  di-p-tolylsilicon  dichloride, 
b.  p.  237 — 239°/50  mm.  (obtained  by  systematic 
fractionation  of  the  product  prepared  by  Kipping  and 
Murray’s  method,  A.,  192S,  79),  reacts  slowly  with 
sodium  in  boiling  toluene.  The  crystalline  products 
of  the  reaction  are  octa-p-tolylsilicotetrane  (I),  m.  p. 
290 — 293°,  and  octa-p-tolylcyc\osilicotetrane  (II),  m.  p. 
310°,  these  corresponding  with  products  A  and  B 
obtained  similarlv  from  the  diphenvlsilicon  dichloride 
(Kipping  and  Sands,  J.C.S.,  1921,  119,  S30).  Iodine 
in  dry  benzene  solution  converts  I  into  its  di-iodide, 
m.  p.  ca.  300°  (decomp.),  which  is  quantitatively 
hydrolysed  by  warm  aqueous  acetone  to  ocfa-p-tohjl- 
silicotetrane  oxide,  m.  p.  228 — 229°.  Aqueous  alkali 
and  piperidine  readily  react  with  I,  giving  hydrogen 
and  trianhydrotrisdi-p-tolvlsilicanediol,  but  II  is  only 
slowly  attacked  by  this  reagent  even  at  100°,  giv¬ 
ing,  finally,  di-p-tolylsilicanediol  or  its  condensation 
products.'  The  acetone  extract  of  the  original  reaction 
product  gives  only  amorphous  substances  (main  pro¬ 
duct),  separated  ’  by  fractional  precipitation  with 
alcohol  into  a  graded  series  of  amorphous  powders, 
m.  p.  120°  downwards,  and  of  approximate  composition 
Si4(C7H7)sO,  but  probably  not  chemically  identical 
with  this  oxide.  From  the  mineral  residue  of  the 
reaction  with  sodium  is  isolated  an  amorphous 
substance,  charring  without  melting  at  high  temper¬ 
atures,  insoluble  in  all  the  organic  solvents  investig¬ 
ated,  and  of  composition  [Si(C7H-)2]„.  This  does  not 
give  hydrogen  with  aqueous  alkali  and  piperidine  and 
does  not  react  with  iodine  in  benzene.  When  the 
original  reaction  with  sodium  is  carried  out  in  boiling 
xylene  no  crystalline  products  can  be  isolated  and 
analysis  of  the  amorphous  fractions  suggests  the  pres¬ 
ence  of  compounds  containing  the  group  Si(C7H7)3. 
The  reaction  products  and  their  properties  are  com¬ 
pared  with  those  in  the  corresponding  diphenyl  series 
(loc.  cit.  and  J.C.S.,  1921, 119,  S40).  J.  W.  Baker. 

Hydrolysis  of  wheat  gliadin  by  pepsin  and 
trypsin  in  relation  to  the  formation  of  diketo- 
piperazines.  A.  Blanchetierb  (Compt.  rend., 
1929,  189,  7S4 — 7S6). — The  formation  of  diketo- 
piperazine  by  the  hydrolysis  of  gliadin  by  pepsin  and 
trypsin  is  analogous  to  that  by  the  hydrolysis  of 
ovalbumin  by  these  ferments.  There  is  a  relation 
between  the  amount  of  diketopiperazine  formed 
and  the  amino-acids  which  constitute  gliadin  and 
ovalbumin.  A.  A.  Goldberg. 

Anhydride  complex  from  edestin  containing 
hexone  bases.  K.  J.  Gavrilov  and  31. 31.  Botvinik 
(Biochem.  Z.,  1929,  214,  119 — 133). — The  phospho- 
tungstic  acid  precipitate  of  the  product  of  autoclave 
hydrolysis  of  edestin  contains  considerable  amounts  of 
hexone  bases.  The  precipitate  possesses  an  anhydride 
character  and  gives  a  negative  ninhydrin  and  positive 
picric  acid  reaction.  After  complete  hydrolysis,  the 
presence  of  histidine  and  arginine  was  detected. 
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Only  small  amounts  of  the  anhydride  are  removed  by 
exhaustive  extraction  of  the  mono-  and  di-amino- 
acid  fractions  with  organic  solvents,  e.g.,  ethyl 
acetate.  Histidine  forms  complexes  with  mono- 
amino-acids  which  are  not  precipitated  with  phospho- 
tungstic  acid.  In  the  phosphotungstic  acid  fraction 
a  compound  of  mono-amino-acid  with  hcxonic  acid  is 
isolated  by  way  of  the  silver  salt. 

P.  W.  Clutterbuck. 

Denaturation  of  proteins.  II.  Effect  of  heat 
and  of  ultra-violet  light  on  the  rotatory  dispersive 
powers  of  pseudoglobulin  solutions.  M.  Spiegel- 
Adolf  (Biochem.  Z.,  1929,  213,  475 — 488). — The 
effects  of  heat,  of  addition  of  acid  and  alkali,  and  of 
irradiation  with  ultra-violet  light  on  the  rotatory 
dispersive  powers  of  unextracted  sterile  pseudo¬ 
globulin  solutions  have  been  studied.  The  dispersion 
quotients  for  the  normal  and  heated  solutions  to 
which  acid  or  alkali  has  been  added  lie  between  1-88 
and  2-00 ;  those  for  irradiated  solutions  between  2-2 
and  2-9,  and  those  for  solutions  both  heated  and 
irradiated  between  the  values  found  for  normal 
saturated  substances  and  those  found  for  ketones. 
When  the  values  of  [a]  for  different  wave-lengths  of 
the  various  solutions  are  plotted  (Lowry  and  Dickson, 
J.C.S.,  1913,  103,  1067)  curves  indicating  normal 
rotatory  dispersion  are  obtained.  The  characteristic 
wave-length  %  remains  unchanged  in  the  case  of 
acidified  or  heated  solutions  or  of  solutions  made 
alkaline,  but  it  is  considerably  increased  in  the  case  of 
solutions  irradiated  in  the  presence  of  acid  or  alkali. 

W.  McCartney. 


Chemical  constitution  of  respiratory  enzymes. 
0.  Warburg  (Z.  Elektrochem.,  1929,  35,  549 — 
551 ;  cf.  A.,  1928,  795). — The  reversible  reaction 
between  carbon  monoxide  and  haemoglobin  is  in¬ 
fluenced  by  an  oxidation  catalyst,  present  in  mammals 
to  the  extent  of  1  g.  per  100,000  kg.  of  cell  substance. 
Absorption  spectra  of  the  carbon  monoxide 
pounds  of  each  of  the  following  :  the  respiratory 
enzyme,  haemin,  chlorocruorin,  and  haemoglobin,  were 
measured  by  either  (1)  stopping  the  respiration  of  cells 
by  carbon  monoxide  in  the  dark,  illuminating  the 
same  layer  successively  with  different  coloured  light, 
but  having  equal  intensities,  and  measuring  for  each 
wave-length  the  various  increases  in  respiration  thus 
produced,  or  (2)  estimating  the  intensities  of  the 
different  radiations  which  caused  the  same  increase  in 
respiration.  H.  T.  S.  Britton. 

Water  emitted  by  evaporation  and  its  bearing 
on  respiratory  exchanges  in  bomeotberms.  The 
ratio  water  :  oxygen.  A.  Mayer  and  6.  Nichita 
(Compt.  rend.,  1929,  189,  869— S70).— The  ratio  of 
water  secreted  to  the  oxvgen  consumed  by  a  rabbit 
has  been  determined,  and  its  bearing  on  the  regulation 
of  the  body  temperature  is  examined. 

A.  A.  Goldberg- 

Evaluation  of  5%  and  7%  carbon  dioxide 
^fixtures  as  respiratory  stimulants.  E.  Heller, 


Thermo-stabilisation  of  protein  solutions  with 
sucrose  and  with  glycerol.  A.  Beilinsson  (Bio¬ 
chem.  Z.,  1929,  213,  399 — 405). — The  physico¬ 
chemical  properties  of  rabbit  serum  and  of  egg- 
albumin  are  not  much  affected  when  the  substances 
are  heated  with  glycerol  or  with  sucrose.  The  anti- 
coagulating  effect  of  glycerol  is  less  than  that  of 
sucrose  and  varies  with  the  temperature  of  heating  and 
with  the  concentration  used.  The  thermo-stability 
of  the  serum-protein  increases  with  the  concentration 
of  sucrose  and  can  be  made  complete  at  62°;  that  of 
albumin  can  be  made  complete  at  75°. 

W.  McCartney. 

Determination  of  halogens  in  organic  sub¬ 
stances.  G.  Illari  (Annali  Chim.  Appl.,  1929, 19, 
443 — 453). — A  modification  of  Gasparini’s  method 
(A.,  1907,  ii,  650 ;  B.,  1908,  430),  which  permits  the 
accurate  determination  of  chlorine,  bromine,  or  iodine 
in  organic  compounds,  is  described.  The  tube  joining 
the  first  with  the  second  electrolytic  cell,  which  is  also 
provided  with  a  tap-funnel,  enters  this  second  cell 
laterally  at  a  point  10  mm.  from  the  bottom.  The 
oxidising  agent  used  is  nitric  acid  (rZ  1-4)  for  bromo- 
and  iodo-derivatives,  and  15  c.c.  of  nitric  acid  (rZ  1-4) 
mixed  with  1  c.c.  of  70%  mercuric  nitrate  solution  for 
chloro-compounds  (cf.  Heller,  A.,  1929,  528,  115S). 

T.  H.  Pope. 

Modified  Van  Slyke  amino-nitrogen  apparatus. 
F.  C.  Koch  (J.  Biol.  Chem.,  1929,  84,  601 — 603). — A 
technical  modification  of  the  apparatus  of  Van  Slyke 
(A.,  1916,  ii,  61  etc.)  is  described. 

C.  R.  Harlngton. 


W.  Killiches,  and  G.  K.  Drinker  (J.  Ind.  Hygiene, 
1929,  11,  293 — 300). — The  response  of  normal 
individuals  to  the  breathing  of  5  and  7%  carbon 
dioxide-air  mixtures  is  very  variable  from  person  to 
person  and  is  not  constant  even  with  the  same  person 
at  different  times.  The  maximum  increase  in  breath¬ 
ing  obtainable  is  effected  with  the  7  %  carbon  dioxide- 
air  mixture,  and  as  this  mixture  only  rarely  gives  rise 
to  slight  untoward  symptoms  it  is  apparently  to  be 
preferred  in  resuscitation  work. 

W.  0.  KeRmack. 

Use  of  7%  carbon  dioxide  and  93%  oxygen  in 
tbe  treatment  of  carbon  monoxide  poisoning. 
C.  K.  Drinker  and  J.  Shaughnessy  (J.  Ind.  Hygiene, 
1929,  11,  301 — 314).— The  treatment  of  persons 
suffering  from  acute  carbon  monoxide  poisoning  is  best 
carried  out  by  the  inhalation  during  the  first  5—20 
min.  of  mixtures  containing  7%  of  carbon  dioxide  and 
93%  of  oxygen,  followed  by  the  usual  mixture  con¬ 
taining  5%  of  carbon  dioxide  and  95%  of  oxygen. 

W.  0.  Kerjiack. 

Tissue  tension  and  carbon  monoxide  poison¬ 
ing.  J.  A.  Campbell  (J.  Physiol.,  1929,  68,  SI — 
96). — Carbon  monoxide  poisoning  reduces  the  oxygen 
and  carbon  dioxide  tensions  of  the  blood  to  a  greater 
extent  than  that  produced  by  a  similar  loss  of  function 
of  haemoglobin.  Animals  can  be  acclimatised  to 
0-25%  of  carbon  monoxide  in  air,  and  the  effects  of 
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carbon  monoxide  poisoning  are  similar  to  those  due 
to  exposure  to  low  oxygen  pressure.  The  carbon 
monoxide  tension  of  the  tissues  is  only  one  third 
that  of  the  inspired  air.  E.  Boyland. 

Effect  of  breathing  high  concentrations  of 
carbon  dioxide  on  urinary  excretion  of  water. 
G.  E.  Simpson  (J.  Biol.  Chem.,  1929,  84,  413—418).— 
The  volume  of  urine  was  diminished  by  breathing 
high  concentrations  of  carbon  dioxide.  No  change 
was  observed  in  the  composition  of  the  blood-serum, 
hut  the  water  and  chloride  contents  of  the  red 
corpuscles  were  increased.  C.  R.  Haring  ton. 

Source  of  expired  carbon  dioxide  in  decapit¬ 
ated  eviscerated  cats.  J.  K.  W,  Ferguson,  L. 
Irving,  and  F.  B.  Plewes  (J.  Physiol.,  1929,  68, 
2G5 — 270). — Evisceration  raises  the  respiratory 
quotient  to  a  figure  occasionally  above  unity.  The 
extra  carbon  dioxide  is  not  due  to  a  change  in  meta¬ 
bolism,  but  rather  to  a  change  in  the  acid-base 
equilibrium,  carbon  dioxide  being  given  off  from  blood, 
muscles,  and  bone.  E.  Boyland. 

Partial  pressures  of  oxygen  and  carbon  dioxide 
in  arterial  blood  and  alveolar  air.  A.  V.  Bock, 
D.  B.  Dill,  H.  T.  Edwards,  L.  J.  Henderson,  and 
J.  H.  Talbot  (J.  Physiol.,  1929,  68,  277— 291).— The 
difference  between  the  oxygen  pressures  of  arterial 
blood  and  alveolar  air  is  much  greater  than  the 
difference  between  the  carbon  dioxide  pressures.  The 
difference  in  oxygen  pressures  of  blood  and  air 
increases  with  the  partial  pressure  of  oxygen. 

E.  Boyland. 

Equilibria  between  carbon  dioxide  and  phos¬ 
phate  solutions.  Theory  of  the  carbon  dioxide 
fixation  curve.  F.  Mainzer  and  T.  C.  Shen  (Bio- 
chem.  Z.,  1929  ,  215,  137 — 151). — The  equilibria 
between  phosphate  solutions  and  carbon  dioxide  were 
studied  in  solutions  of  the  same  phosphate  con¬ 
centration  and  varying  and  in  solutions  of  varying 
phosphate  concentration  maintaining  the  same  ratio 
between  primary  and  secondary  phosphate.  The 
curve  is  determined  by  pn ;  changes  of  concentration 
have  more  effect  in  alkaline  solutions.  The  action  of 
strong  and  weak  acids  is  considered.  In  acidosis  a 
flat  carbon  dioxide  curve  does  not  necessarily  indicate 
hydnemia.  J.  H.  Birkinsiiaw. 

Protein  coagulation  and  its  reversal.  Prepar¬ 
ation  of  completely  coagulated  hsemoglobin. 
M.  L.  Anson  and  A.  E.  Mirsky  (J.  Gen.  Physiol. 
1929,  13,  121 — 132). — The  preparation  of  hsemo¬ 
globin  coagulated  by  heat,  acid,  and  by  treatment  with 
urea  has  been  studied,  and  it  is  shown  that  in  the 
first  two  cases  denaturation,  as  indicated  by  the 
amount  of  nitrogen  remaining  in  solution,  is  com¬ 
plete.  The  denaturation  of  hsemoglobin  takes  place 
under  conditions  exactly  similar  to  that  of  ovalbumin. 

K.  V.  Thimann. 

Protein  coagulation  and  its  reversal.  Reversal 
of  the  coagulation  of  hmmoglobin.  A.  E.  Mersky 
and  M.  L.  Anson  (J.  Gen.  Physiol.,  1929,  13,  133— 
143).— If  horse  or  ox  hsemoglobin  is  coagulated  by 
heat  and  at  once  treated  with  feebly  alkaline  solutions, 
it  slowly  redissolves.  From  the  solution  crystals  have 
been  obtained  which  closely  resemble  those  of  the 


original  native  hsemoglobin.  The  properties  of  a 
solution  of  this  “  reversed  ”  hsemoglobin  resemble 
those  of  the  native  protein  in  colour,  solubility, 
absorption  spectrum,  heat  coagulation,  and  equili¬ 
brium  constant  for  combination  with  carbon  monoxide 
and  oxygen.  Similar  results  have  been  observed  for 
coagulation  by  acid  and  by  urea.  It  is  concluded  that 
the  coagulation  of  hsemoglobin,  and  therefore  probably 
of  other  proteins,  is  reversible.  K.  V.  Thimann. 

Rate  of  settling  of  blood-corpuscles  and  surface 
tension.  F.  V.  von  Hahn  (Biochcm.  Z.,  1929,  215, 
215). — The  discovery  by  Pines  and  Joffe  (A.,  1929, 
1325)  that  no  relationship  exists  between  rate  of 
settling  of  blood-corpuscles  and  surface  tension  was 
made  previously  by  the  author  (A.,  1927,  70). 

Intensity  of  action  of  the  catalase  of  blood. 
A.  I.  Alexeev,  K.  I.  Russinova,  and  A.  N.  Jaro- 
slavzev  (Biochcm.  Z.,  1929,  214,  310 — 319). — The 
catalase  content  of  the  blood  of  202  healthy  men  and 
women  has  been  determined  by  a  modification  (in 
which  the  amount  of  hydrogen  peroxide  used  was 
increased  to  5  c.c.)  of  the  method  of  Bach  and  Zubkova 
(Sbornik  Arb.  rein  u.  angew.  Chcm.,  1923,  1,  69). 
The  men’s  blood  had  a  higher  catalase  content  than 
that  of  the  women,  whilst  there  is  more  catalase  in 
the  blood  of  those  who  live  at  a  high  altitude  than  in 
that  of  those  who  do  not.  W.  McCartney. 

Proteolytic  enzymes  in  serum.  X.  XII. 
Significance  of  the  complement  in  blood  coagul¬ 
ation.  II.  H.  J.  Fuchs  and  E.  Hartmann.  IV. 
H.  J.  Fuchs  (Z.  Immunitats.,  1929,  58,  1 — 13,  14 — 
22;  Chem.  Zentr.,  1929,  i,  3115). — By  treatment  with 
calcium  phosphate  and  centrifuging  the  proserozyme 
was  separated  from  the  plasma,  which  no  longer 
coagulates  spontaneously  and  has  lost  its  complement 
action.  The  substance  which  causes  coagulation  and 
complement  activity  is  not  specific  and  is  thermo- 
labile.  The  prothrombin  content  of  blood  appears  to 
be  closely  associated  with  complement  function. 
Proserozyme  separated  by  means  of  colloidal  magnes¬ 
ium  hydroxide  and  liberated  by  means  of  Citrbon 
dioxide  and  dialysis  also  exhibits  coagulation  and 
complementary  activity.  A.  A.  Eldridge. 

Potentiometric  and  colorimetric  determination 
of  p,t  in  serum.  H.  Schreus  and  K.  Schulze  (Z. 
ges.  exp.  Med.,  1929,  64,  540 — 552 ;  Chem.  Zentr., 
1929,  ii,  333). — The  methods  of  Hollo  and  Weiss  and 
of  Balint  are  modified  in  detail  for  clinical  purposes. 

A.  A.  Eldridge. 

Electrokinetic  phenomena.  I.  Adsorption 
of  serum-proteins  by  quartz  and  paraffin  oil. 
H.  A.  Abramson  (J.  Gen.  Physiol.,  1929,  13,  169— 
177). — The  presence  of  scrum  in  concentrations  of 
10~7  upwards  modifies  the  cataphoresis  of  fine  quartz 
particles  and  paraffin  oil  droplets,  a  constant  mobility 
being  reached  at  concentration  1(H.  In  a  1  :  50 
serum  dilution,  the  particles  show  an  isoelectric  point 
between  4-7  and  4-8,  thus  apparently  possessing  the 
properties  of  the  serum-albumin  adsorbed. 

K.  V.  Thimann. 

Modification  in  vitro  of  blood-cholesterol. 
A.  H.  Roffo  and  H.  Degiorgi  (Bull.  Soc.  Chim.  biol., 
1929,  11,  1062 — 1066). — The  cholesterol  content  of  a 
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0-02%  chloroform  solution,  as  determined  by  Lieber- 
mann’s  method,  is  reduced  to  non-weighable  traces 
after  exposure  for  18  min.  to  X-ray  irradiation.  The 
cholesterol  content  of  14  specimens  of  blood-scrum, 
before  and  after  irradiation,  is  tabulated.  The 
destruction  of  the  cholesterol  is  proportional  to  the 
time  of  irradiation,  and  is  the  greater  the  smaller  is 
the  initial  concentration  of  the  cholesterol.  The 
decomposition  products  cause  a  marked  lowering  of 
the  surface  tension  of  the  blood-serum. 

C.  C.  N.  Vass. 

Determination  of  blood-fat.  J.  L.  Stoddard 
and  P.  E.  Drury  (J.  Biol.  Cliem.,  1929,  84,  741 — 
748). — Blood  is  added  to  a  mixture  of  alcohol  and 
ether  and  the  solution  is  boiled  and  filtered.  An 
aliquot  portion  of  the  filtrate  is  concentrated  and 
hydrolysed  with  sodium  hydroxide;  the  solution  is 
evaporated  after  partial  neutralisation,  the  soaps  are 
extracted  with  water,  and  the  fatty  acids  are  precipit¬ 
ated  with  hydrochloric  acid,  collected  in  a  Gooch 
crucible,  dissolved  in  alcohol,  and  titrated.  Cholesterol 
may  be  determined  colorimetrically  in  the  chloroform 
extract  of  the  residue  obtained  by  evaporation  of  the 
solution  after  titration  of  the  fatty  acids. 

C.  R.  Harington. 

Influence  of  formaldehyde  on  the  precipitation 
of  nitrogenous  substances  of  serum  by  tri¬ 
chloroacetic  acid.  M.  Mascre  and  M.  Herbain 
(Compt.  rend.,  1929, 189,  876 — 878). — In  the  presence 
of  formaldehyde,  trichloroacetic  acid  precipitates  not 
only  the  proteins  of  serum,  but  also  some  of  the  simpler 
nitrogenous  constituents.  A.  A.  Goldberg. 

Determination  of  glutathione  with  special 
reference  to  human  blood.  W.  C.  Hess  (J.  Wash. 
Acad.  Sci.,  1929,  19,  419 — 425). — The  determination 
of  total  and  reduced  glutathione  in  human  blood  is 
described,  use  being  made  both  of  the  iodometric 
method  of  Okuda  (cf.  A.,  1926,  190;  1929,  1191), 
and  of  the  colorimetric  method  of  Sullivan  (cf.  A., 
1926,  1266).  No  free  cystine  or  cysteine  is  found  in 
human  blood.  Ergothioneine  does  not  interfere  with 
the  determination.  About  95%  of  the  total  gluta¬ 
thione  in  normal  human  blood  (approximately 
62  mg.  per  100  c.c.)  is  in  the  reduced  form. 

W.  O.  Kermacii. 

Solubility  of  uric  acid  in  the  blood.  0.  S. 
Gibbs  (Science,  1929, 70, 241—242). — Direct  evidence 
that  uric  acid  occurring  in  the  blood  of  a  fowl  is  in  a 
soluble  form  is  cited.  L.  S.  Theobald. 

Micro-determination  of  sugar  and  its  applic¬ 
ation  to  the  study  of  blood-sugar.  E.  J.  Bigwood 
Bull.  Soc.  chim.  Belg.,  1929,  38,  317 — 321).— A 
summary  of  the  methods  available  for  the  micro- 
determination  of  blood-sugar.  In  the  method  of 
Hagedorn  and  Jensen  (A.,  1923,  ii,  265,  440)  depro- 
teinisation  with  cold  tungstic  acid  gives  the  same 
results  as  with  warm  zinc  hydroxide  in  the  case  of 
blood-serum,  but  20%  higher  results  with  blood  itself. 
The  determination  is  not  affected  by  the  traces  of 
nitrogenous  substances  (uric  acid  and  creatinine),  and 
only  80%  of  the  reducing  material  is  fermentable 
with  yeast,  the  proportion  of  non-fermentable  sub¬ 
stances  being  greater  in  blood  itself  than  in  the  serum. 

J.  W.  Baker. 


Effect  of  substances  which  inhibit  coagulation 
on  the  reducing  colloids  of  plasma.  S.  Don- 
hoffer  and  M.  Donhoffer-Mittag  (Biochem.  Z., 
1929,  214,  389 — 394). — Determinations  by  the 

methods  of  Hagedorn  and  of  Bang  of  the  reducing 
powers  of  plasma  and  of  serum  to  which  sodium 
citrate,  fluoride,  or  oxalate  or  hirudin  has  been  added 
show  that  whilst  the  Hagedorn  method  gives  con¬ 
cordant  results  for  both  serum  and  plasma  the  Bang 
method  gives  results  higher  for  plasma  than  for  serum 
when  the  salts  are  used,  and  higher  for  serum  than  for 
plasma  when  hirudin  is  used.  The  difference  is  due 
to  the  effect  of  the  anti-coagulants  on  the  capability 
for  precipitation  of  certain  reducing  colloids. 

W.  McCartney. 

The  liver  as  a  source  of  fibrinogen.  D.  R. 
Drury  and  P.  D.  McMaster  (J.  Exp.  Med.,  1929, 
50, 569 — 581). — Excision  of  the  liver  causes  a  decrease 
in  blood-fibrinogen  of  rabbits.  E.  Boyland. 

Purification  of  haemolytic  amboceptor.  H. 
von  Euler  and  E.  Brunius  (Svensk  Kern.  Tidskr., 
1929,  41,  258 — 263). — The  luemolytic  amboceptor  in 
the  serum  of  rabbits  immunised  with  goat’s  red 
blood-corpuscles  has  been  purified  by  adsorbing  it  in 
faintly  acid  solution  on  the  stromata  of  the  homologous 
goat  corpuscles  and  then  eluting  it  from  the  centri¬ 
fuged  stromata  by  means  of  dilute  ammonia  con¬ 
taining  085%  of  sodium  chloride.  The  adsorption 
on  the  stromata  reaches  about  60%  of  the  amboceptor 
present  at  p,c  4-64 — 5-89,  but  is  only  25%  at  pa  8-54. 
About  75%  of  the  adsorbed  amboceptor  is  removed 
by  dilute  ammonia,  less  than  30%  is  eluted  by  dilute 
acetic  acid,  whilst  very  little  is  removed  by  disodiuin 
hydrogen  phosphate  solution.  W.  O.  Kermack. 

Effect  of  electrolytes  in  physiological  salt 
solution  on  the  titre  of  haemolytic  amboceptors. 
H.  Schmidt  and  H.  Gross  (Biochem.  Z.,  1929,  215, 
61 — 6S). — Small  amounts  of  acid  and  alkali  con¬ 
siderably  lower  the  titre  of  liEemolytic  amboceptors. 
The  acid  effect  is  the  stronger.  Potassium  and 
calcium  salts  to  a  concentration  of  0-01%  inhibit,  and 
magnesium  salts  at  0-25 — 0,005%  favour  immune 
haemolysis.  This  is  a  cation  action,  probably  on  the 
red  blood-cells.  In  haemolysis  and  complement- 
fixation  experiments  the  chemical  purity  of  the 
sodium  chloride  solutions  is  of  great  importance. 

J.  H.  Birkinshaw. 

Fractionation  and  concentration  of  haemolytic 
immune-sera.  H.  Schultze  and  H.  Gross  (Bio¬ 
chem.  Z.,  1929,  215,  115—125). — Haemolysin  of 
serum  is  distributed  between  stable  and  labile  pro¬ 
tein.  The  euglobulin  fractions  are  separated  in 
amounts  which  vary,  depending  on  the  conditions, 
and  differ  in  haemolysin  content.  Fresh,  unheated 
serum  behaves  differently  from  old,  heated  serum.  By 
combining  ammonium  sulphate  precipitation  with 
electrodialysis,  stable  enriched  hsemolysin  solutions 
can  be  obtained  if  the  hcemolysin  is  not  attached 
chiefly  to  labile  protein.  J.  H.  Birkinshaw. 

Chemo-immunological  studies  on  conjugated 
carbohydrate-proteins.  I.  Synthesis  of 
-p-aminophenol-p-glucoside,  2>-aminophenol-p- 
galactoside,  and  their  coupling  with  serum- 
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globulin.  II.  Immunological  specificity  of 
synthetic  sugar-protein  antigens.  W.  E.  Goebel 
and  0.  T.  Avery  (J.  Exp.  Med.,  1929,  50,  521 — 
533,  534 — 550). — I.  By  the  interaction  of  tetra- 
acotylbromoglucose  in  xylene  solution  with  silver 
p-nitrophenoxidc  at  the  ordinary  temperature 
-p-nitrophenyltetra-acelyl-fi-glucoside,  m.  p.  172 — 173°, 
[a]'jf  —40-8°  in  chloroform,  is  formed,  which,  on 
hydrolysis  at  4°  with  barium  hydroxide  solution, 
yields  p -nilrophenyl-$-glucoside,  m.  p.  165,°  [a])) 
—79-6°  in  methyl  alcohol.  p-Aminophenyl-$-glucoside, 
m.  p.  160 — 16i°,  [a]|?  —64-1°  in  methyl  alcohol,  is 
formed  on  reduction  of  the  latter  compound  with 
hydrogen  in  presence  of  a  platinum  oxide  catalyst. 
By  an  analogous  series  of  reactions  the  following 
derivatives  of  galactose  have  been  obtained : 
p-nitrophenyUetra-acetyl-?>-galactoside,m .  p.  144 — 145°, 
£«K  — 8-3°  in  chloroform,  p-nilrophenyl-^-galactoside, 
m.  p.  181 — 182°,  p-aminoplienyl-fi-galacloside,  m.  p. 
158 — 159°,  [a]'S  —  40-5°  in  methyl  alcohol.  Gluco- 
azoprotein  and  galactoazoprotein  were  prepared 
by  diazotising  the  corresponding  p-aminophenyl- 
hexosides  and  coupling  with  a  native  protein. 

II.  Solutions  of  these  azoproteins  reacted 
specifically  with  their  homologous  antisera  and  cross 
reactions  were  faint  or  absent.  The  formation  of  a 
precipitate  between  the  azoprotein  and  its  antiserum 
was  inhibited  by  the  homologous  p-aminophenyl- 
hexoside,  but  not  by  the  isomeric  compound.  The 
hexose  itself  did  not  bring  about  inhibition. 

W.  O.  Kermack. 

Serological  differentiation  of  steric  isomerides 
(antigens  containing  tartaric  acid).  II.  K. 
Landsteiner  and  J.  van  der  Scheer  (J.  Exp.  Med., 
1929,  50,  407 — 418). — d-p-Nitrotartranilic  acid,  m.  p. 
212 — 213°,  [a]D  +130°,  obtained  by  heating  d-tartaric 
acid  and  p-nitroaniline  at  155 — 170°,  is  reduced  by 
zinc  dust  and  hydrochloric  acid  to  the  p -amino - 
tartranilic  acid,  decomp.  285°,  [a]D  +99-2°.  By 
analogous  methods  the  following  compounds  have  also 
been  prepared :  1  -nitrotartranilicacid,  m.  p.  211 — 212°, 
[a]u  —120°,  p -nitromesotartranilic  acid,  m.  p.  193 — 
194°,  \-p-aminotartranilic  acid,  decomp.  285°,  [a]„ 
-98-6°,  meso-p-aminotarlranilic  acid,  decomp.  285°. 
The  three  aminotartranilic  acids  were  diazotised  and 
coupled  with  native  proteins  to  yield  1-,  d-  and  meso- 
azoproteins.  Antiserum  prepared  by  the  use  of  the 
d-azoprotein  precipitated  specifically  with  a  solution 
of  the  d-azoprotein,  but  very  little  if  at  all  with  the 
l-  or  meso-azoprotein.  Similar  specificity  was  shown 
by  the  antisera  of  the  l-  and  meso-azoproteins. 
Specific  inhibition  of  precipitation  between  an  azo¬ 
protein  and  its  homologous  antiserum  was  brought 
about  by  the  presence  in  the  solution  of  the  corre¬ 
sponding  amino-  or  nitro-tartranilic  acid  and  to  some 
extent  but  less  completely  or  specifically  by  the 
corresponding  tartaric  acid.  W.  0.  Kermack. 

Fate  of  acetylcholine  in  the  blood.  VI.  E. 
Plattner  and  0.  Galehr  (Pfliiger’s  Archiv,  1928 
220,  606 — 611;  Chem.  Zentr.,  1929,  ii,  65). — The 
fission  of  acetylcholine  at  blood  corpuscles  or  animal 
charcoal  or  in  serum  is  reversibly  inhibited  by  nar¬ 
cotics  in  a  measure  dependent  on  the  concentration  of 
the  latter.  A.  A.  Eldridge. 


Histamine  and  acetylcholine  in  the  spleen  of 
the  ox  and  the  horse.  H.  H.  Dale  and  H.  W. 
Dudley  (J.  Physiol.,  1929,  68,  97 — 123). — Histamine 
and  acetylcholine  from  the  spleen  were  identified 
both  chemically  and  physiologically. 

E.  Boyland. 

Depressor  substances  in  certain  tissue 
extracts.  R.  H.  Major  and  C.  J.  Weber  (J. 
Pharm.  Exp.  Ther.,  1929,  37,  367— 378).— Brain 
extracts  contain  a  substance  which  is  neither  hist¬ 
amine  nor  choline,  but  lowers  the  blood-pressure 
of  the  dog  and  atropinised  rabbit.  Extracts  of  liver 
in  some  cases  raise,  and  in  others  lower,  the  blood- 
pressure  of  atropinised  rabbits,  thus  appearing  to 
contain  both  this  substance  and  histamine.  Lung 
extracts  exhibit  the  effects  of  histamine  alone. 

K.  V.  Thbiann. 

Sex  differences  in  the  cholesterol  content  of 
tissues.  E.  N.  Chamberlain  (J.  Physiol.,  1929, 
68,  259 — 264). — Suprarenal  glands  of  non-pregnant 
doe  rabbits  contained  more  cholesterol  than  those 
of  male  animals.  The  ovaries  were  also  rich  in 
cholesterol.  E.  Boyland.  ■ 

Fine  structure,  tensile  strength,  and  con¬ 
tractility  of  animal  tissues.  K.  H.  Meyer  (Bio- 
chem.  Z.,  1929,  214,  253 — 281). — Prom  a  study  of  the 
relationships  between  the  arrangement  of  the  mole¬ 
cules  in  materials  such  as  rubber  and  cellulose 
(stretched  and  unstretched)  and  their  physical  pro¬ 
perties  the  probable  structure  of  the  protein  molecule 
and  hence  of  animal  tissues  is  deduced.  The  functions 
of  the  tissues  are  also  taken  into  consideration. 

W.  McCartney. 

Physico-chemical  properties  of  the  vitreous 
body.  W.  S.  Duke-Elder  (J.  Physiol.,  1929,  68, 
155 — 165). — The  vitreous  body  is  a  simple  gel. 

E.  Boyland. 

Nuclein  metabolism.  XVIII.  Nucleotidase 
content  of  individual  organs  of  different  animals. 
W.  Deutsch  and  K.  Rosler  (Z.  physiol.  Chem., 
1929,  185,  146 — 150). — The  nucleotidase  values 
(number  of  units  in  1  g.  of  dry  preparation ;  A.,  1928, 
550)  of  the  pancreas,  liver,  kidney,  spleen,  thymus 
gland,  blood-serum,  pus-  and  blood-leucocytcs, 
mucous  membrane  of  the  small  intestine,  and  bone- 
marrow  of  the  ox,  dog,  pig,  and  man  (liver  and  blood- 
serum  only)  have  been  determined.  No  nucleotidase 
is  found  in  the  pancreas  and  bone-marrow;  values 
of  0-15 — 2-54  (limits)  are  found  for  other  organs  and 
preparations.  H.  Burton. 

Mummification  of  the  ancient  Egyptians : 
chemical  analysis  of  a  Vatican  Museum  mummy. 
A.  Tulli  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  1111 — 
1114 ;  cf.  A.,  1929,  715). — The  tissues  near  the  verte¬ 
bra  of  the  neck  of  another  mummy  in  the  Egyptian 
Museum  of  the  Vatican  contain  no  soda,  heavy 
metals,  or  arsenic.  Gum-resins  appear  to  be  the 
mummifying  agents  used.  T.  H.  Pope. 

Production  of  acid  by  the  stomach.  R. 
Keller  (Biochem.  Z.,  1929  ,  214,  395—400).— 
Electrolytic  processes  accompany  the  production  of 
acid  in  the  wall  of  the  stomach.  The  delomorphous 
cells  of  the  gastric  glands  where  the  production  takes 
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place  are  distinguished  from  neighbouring  cells  by 
their  high  alkalinity.  W.  McCartney. 

Variations  of  gastric  acidity  during  secretion. 
D.  R.  Webster  (Amer.  J.  Physiol.,  1929,  90,  718 — 
726). — Stimulation  of  the  gastric  glands  produces  a 
secretion  of  an  acid  juice,  followed  by  juice  less  acid 
but  rich  in  mucin.  E.  Boyland. 

Enzymes  of  the  gastric  juice  of  the  river  cray¬ 
fish.  P.  Kruger  and  E.  Graetz  (Zool.  Jahrb., 

1928,  45,  403—514;  Chem.  Zentr.,  1929,  ii,  53).— 
The  following  enzymes  were  detected  :  peptidase, 
esterase,  amylase,  maltase,  invertase,  lichenase, 
(J-glucosidase,  and  a  protease  similar  to  yeast-trypsin. 
The  composition  of  the  gastric  juice  is  recorded. 

A.  A.  Eldridge. 

Effect  of  the  vegetative  nerves  on  the  choline 
content  of  saliva.  K.  Uchida  {Z.  ges.  exp.  Med., 
192S,  62,  671—677;  Chem.  Zentr.,  1929,  i,  3111 — 
3112). — Alcoholic!  extracts  of  animal  saliva  contain 
a  substance  which,  after  acetylation,  behaves  towards 
the  frog’s  heart  like  acetylcholine.  After  sympa¬ 
thetic  stimulation  the  content  of  this  substance  is 
ten  times  as  great  as  after  stimulation  of  the  vagus, 
the  dry  matter  being  four  times  as  great  in  the  first 
case.  A.  A.  Eldridge. 

Lipase  activity  of  saliva.  A.  Peluefo  (Compt. 
rend.  Soc.  Biol.,  1929,  100,  115—116;  Chem.  Zentr., 

1929,  i,  3109). — Lipase  was  detected  stalagmometric- 

ally  in  human  and  dog’s  saliva.  Sodium  fluoride  or 
thymol,  but  not  mercuric  chloride,  inhibits  the  action 
of  the  enzyme,  which  is  destroyed  at  65°.  Unlike 
pancreas  lipase,  it  is  quinine-resistant.  It  is  active 
only  between  pa  6  and  9.  A.  A.  Eldridge. 

Calcium  studies.  IV.  Calcium  content  of 
cerebrospinal  fluid.  V.  Relationship  between 
the  calcium  content  of  cerebrospinal  fluid  and 
blood-serum.  A.  Cantarow  (Arch.  Int.  Med., 
1929,  44,  667—669,  670— 675).— IV.  The  calcium 
contents  of  68  normal  cerebrospinal  fluids  vary  from 
4'52  to  5-5  mg.  per  100  c.c.  In  fluids  from  diseased 
persons  a  larger  variation  is  found,  those  from  cases 
of  atopic  disorders,  pulmonary  tuberculosis,  syphilis, 
and  inflammatory  diseases  of  meninges  and  brain  fre¬ 
quently  having  a  concentration  well  above  the 
normal. 

V.  The  calcium  contents  of  the  blood-serum  and  of 
the  cerebrospinal  fluid  have  been  determined  in  199 
cases,  including  68  normals.  In  the  latter  group  the 
calcium  content  of  the  fluid  is  approximately  50% 
of  that  of  the  serum.  W.  0.  Kebmack. 

Electrolysis  of  urine.  H.  Hummel  (Z.  ges.  exp. 
Med.,  1929,  64,  516—521 ;  Chem.  Zentr.,  1929,  ii, 
319). — A  precipitate,  soluble  in  hydrochloric  acid,  is 
formed  at  the  anode,  where  considerable  frothing 
occurs ;  at  the  anode  the  urine  was  darker,  but  clear. 
When  filtered  urine,  after  precipitation  with  alkali,  is 
employed,  neither  the  cathodic  precipitation  nor  the 
anodic  colour  is  observed.  A.  A.  Eldridge. 

Changes  in  urine  brought  about  by  sleep  and 
other  factors.  G.  E.  Simpson  (J-  Biol.  Chem., 
1929,  84,  393— 411).— When  normal  subjects  were 
kept  in  bed  without  food,  200  c.c.  of  water  being 
given  hourly  during  the  day,  the  excretion  of  phos¬ 


phate  was  less  during  sleep  than  during  waking 
hours.  The  reverse  condition  was  observed  when  two 
meals  were  given,  the  subjects  remaining  at  rest,  and 
when  food  was  withheld  but  normal  activity  was  per¬ 
mitted  during  the  day.  The  effect  of  posture  was 
pronounced,  the  phosphate  (and  water)  excretion 
being  much  reduced  during  a  period  of  standing 
between  two  periods  of  rest  in  bed. 

C.  R.  Harington. 

Test  of  kidney  function  with  urea.  E.  I\  Ioller 
(Acta  med.  Scand.,  1928,  Suppl.  26,  259 — 269; 
Chem.  Zentr.,  1929,  i,3127). — The  excretion  of  urea  by 
man  is  dependent  on  the  quantity  of  urine  and  on  the 
blood-urea  level.  Above  (normally)  2  c.c:  per  min.  of 
urine  excreted  the  quantity  of  urea  depends  only 
on  the  blood-urea.  A.  A.  Eldridge. 

Colloid  chemistry  of  urine.  VII.  Surface 
activity  of  urine  in  relation  to  bodily  effort  and 
mental  excitement.  F.  V.  von  Hahn  (Biochem. 
Z.,  1929,  215,  106—114;  cf.  A.,  1927,  70).— The 
surface  activity  of  urine  is  not  affected  by  bodily 
effort,  but  is  considerably  increased  by  mental 
excitement.  J.  H.  Birkinsiiaw. 

Determination  of  allantoin  in  human  urine.  A. 
Establier  y  Costa  (Bull.  Soc.  Chim.  biol.,  1929, 11, 
965 — 974). — The  urine,  after  successive  precipitations 
by  phosphotungstic  acid,  lead  acetate,  and  silver 
acetate  and  removal  of  the  heavy  metals  by  hydrogen 
sulphide,  is  made  alkaline  with  magnesia  and  filtered 
(cf.  Wiechowski,  A.,  1910,  ii,  634).  Treatment  of  the 
filtrate  with  a  0-2%  solution  of  mercuric  acetate  in 
sodium  acetate  solution  precipitates  the  whole  of  the 
allantoin  in  1£  hrs.  together  with  some  urea.  The 
precipitate  is  suspended  in  dilute  acetic  acid  solution 
and  decomposed  by  hydrogen  sulphide.  One  half  of 
the  filtrate  is  hydrolysed  by  hydrochloric  acid  under 
pressure  to  give  ammonia  arising  from  100%  of  the 
urea-nitrogen  and  97%  of  the  allantoin  nitrogen  (cf. 
Benedict  and  Gephart,  A.,  1909,  ii,  103).  The  urea 
content  of  the  filtrate  is  determined  by  the  urease 
method  of  Plimmer  and  Skelton  (A.,  1914,  ii,  306). 
The  difference  in  the  amounts  of  ammonia  obtained 
in  these  determinations  affords  the  allantoin  content 
of  the  urine.  C.  C.  N.  Vass. 

Determination  of  allantoin  in  human  urine. 
F.  Mocoroa  (Bull.  Soc.  Chim.  biol.,  1929,  11,  975— 
979). — The  filtrate  from  the  decomposition  of  the 
mercuric  acetate  precipitate  (see  preceding  abstract) 
is  concentrated  to  5  c.c.  and  treated  with  5  c.c,  of  a 
saturated  solution  of  barium  chloride  containing 
5%  of  pure  crystalline  barium  hydroxide,  200  c.c.  of 
an  alcohol-ether  mixture  (2:1)  are  added,  and  the 
mixture  is  kept  at  0°  for  24  hrs.  The  precipitate 
is  collected,  dried,  and  hydrolysed  by  hydrochloric 
acid  under  pressure.  The  amount  of  ammonia 
formed  corresponds  with  97  %  of  the  allantoin- 
nitrogen. .  The  results  show  a  good  agreement  with 
those  obtained  by  the  method  described  in  the 
preceding  abstract.  C.  C.  N.  Vass. 

Urinary  uric  acid.  D.  Ganassini  (Arch.  1st. 
Biochim.  Ital.,  1929,  1,  167 — 174). — Arthaud  and 
Butte’s  method  of  determining  uric  acid,  based  on  the 
precipitation  of  cuprous  urate  in  presence  of  copper 
sulphate,  sodium  thiosulphate,  and  Rochelle  salt 
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(Compt.  rend.  Soc.  Biol.,  18S9),  renders  it  easy  to 
follow  variations  in  the  excretion  of  uric  acid. 

T.  H.  Pope. 

Hepatogenic  hypoglycsemia  associated  with 
primary  liver-cell  carcinoma.  W.  H.  Nadler 
and  J.  A.  Wolfer  (Arch.  Int.  Med.,  1929,  44,  700 — 
710). — A  case  of  hypoglycemia  apparently  of  hepatic 
origin  is  described,  associated  with  a  cancerous  growth 
in  the  liver.  W.  0.  Kermack. 

Relation  between  cancer  and  lipoid  meta¬ 
bolism.  I.  F.  Burgheeu  (Klin.  Wocli.,  1929, 
8,  S2S — S30;  Chem.  Zentr.,  1929,  ii,  67). — In  cancer, 
but  not  otherwise,  A'-irradiation  causes  a  transient 
increase  in  the  blood-cholesterol :  the  value  falls  on 
removal  of  the  tumour.  The  histochemical  picture 
shows  large  amounts  of  cholesterol  in  malignant,  but 
not  in  benign,  tumours.  A.  A.  Eldridge. 

Blood-cholesterol  in  cholelithiasis.  R.  H.  O.  B. 
Robinson  (Lancet,  1929,  ii,  540 — 543).— Blood- 
cholesterol  is  high  in  cholelithiasis  and  obstructive 
jaundice,  and  is  low  in  amemia  and  ether  amesthesia. 

E.  Boyland. 

Effects  of  repeated  subcutaneous  injections  of 
sucrose  on  diabetics.  Pathogenesis  of  hyper- 
glycEemia  and  glycosuria.  D.  Lo  Monaco  and  A. 
Leone  (Arch.  Farm,  sperim.,  1929,  47,  219 — 240, 
267 — 272). — Tests  on  ten  patients  show  that  the 
repeated  daily  injection  of  large  doses  of  sucrose  in 
concentrated  solution  gradually  diminishes  the 
hyperglyccemia  down  to  or  below  the  normal  level, 
causes  the  partial  or  complete  disappearance  of  the 
glycosuria,  diminishes  the  daily  output  of  urine, 
causes  the  complete  disappearance  of  acetone  from 
the  urine,  and  improves  the  general  health.  The 
mechanism  of  these  effects  is  discussed. 

T.  H.  Pope. 

Transformation  of  fats  into  sugars  in  vivo. 
Application  to  the  treatment  of  diabetes.  F. 
Maignon  (Bull.  Soc.  Chim.  biol.,  1929,  11,  943 — 
955). — The  feeding  of  fat  or  oil  to  starving  dogs  does 
not  increase  the  glycogen  reserve  in  the  liver  or  muscle. 
Substitution  of  fat  for  the  sugar  without  increasing 
the  proteins  in  the  diet  of  severe  diabetics  causes 
glycosuria,  hyperglyccemia,  andketosuria  to  disappear, 
with  arrest  of  emaciation  and  of  nitrogenous  deficiency 
(cf.  Kewburgli  and  Marsh,  Arch.  Int.  Med.,  1923,  31, 
455).  C.  C.  N.  Yass. 

Change  of  the  isoelectric  point  of  serum  in 
acute  infectious  diseases.  P.  H.  Rossier  (Arch 
Phvs.  biol.,  1927  ,  6,  129— 13S;  Chem.  Zentr.,  192b’ 
i,  3114). — The  isoelectric  point  of  the  serum  is  dis¬ 
placed  towards  the  acid  side  during  fever. 

A.  A.  Eldridge. 

Metabolism  of  the  child  in  parenteral  adminis¬ 
tration  of  protein.  I — HI.  O.  Beck  (Jahrb. 
Kinderheilk.,  1927,  117,  140 — 171 ;  1928  119 

300—323;  192S,  122,  16S;  Chem.  Zentr.,  1929,  i’ 
3116). — Changes  in  nitrogen  metabolism  in  infectious 
fever  are  not  comparable  with  those  after  protein 
therapy.  After  the  first  administration  of  protein  the 
Pa  of  the  urine  falls  and  acidosis  is  established: 
further  injections  cause  acidosis  or  alkalosis.  The 
effect  of  injection  of  various  substances  was  studied. 

A.  A.  Eldridge. 


Presence  of  iodine  in  rocks,  soils,  and  water 
and  its  relation  to  goitre.  H.  Cauer  (J.  Landw., 
1929,  77,  251 — 274). — Numerous  analytical  data  are 
recorded  and  the  relation  between  the  natural 
occurrence  of  iodine  and  the  incidence  of  endemic 
goitre  is  discussed.  A.  G.  Pollard. 

Rickets  in  rats.  X.  Fasting  tetany  and  phos¬ 
phate  tetany.  A.  T.  Shohl  and  H.  B.  Brown  (J. 
Biol.  Chem.,  1929,  84,  501 — 509). — Rachitic  rats  were 
subjected  to  fasting  or  to  administration  of  a  diet  con¬ 
taining  excess  of  phosphate.  In  both  cases  a  con¬ 
dition  resulted  which  was  shown  to  be  true  tetany  by 
the  type  of  electrical  reactions  exhibited  by  the 
animals,  and  is  regarded  as  being  due  to  excessively 
high  blood-phosphorus.  C.  R.  Harington. 

Blood  changes  in  experimental  cholesteryl 
ester  sclerosis.  I.  Remesov  (Pfliiger’s  Arcliiv, 
1929,  221,  534—548;  Chem.  Zentr.,  1929,  ii,  317— 
318). — Ingestion  by  rabbits  of  cholesterol  dissolved 
in  sunflower  oil,  or  injection  of  colloidal  cholesterol, 
causes  an  increase  in  blood-cholesteryl  ester,  and 
the  activity  of  the  serum-lipase  is  markedly  reduced, 
apparentljr  owing  to  an  adsorptive  reversible  union 
of  certain  groups  of  the  lipase  by  the  cholesterol. 
The  activity  is  restored  by  addition  of  phosphates. 
Changes  in  the  arterial  walls  are  related  to  liptcmia 
and  to  the  deposition  of  fat  in  the  tissue. 

A.  A.  Eldridge. 

Metabolism  of  aluminium.  I.  Determination 
of  small  amounts  of  aluminium  in  biological 
material.  II.  Absorption  and  deposition  of 
aluminium  in  the  dog.  III.  Absorption  and 
excretion  of  aluminium  in  normal  man.  F.  P. 
Underhill  and  F.  I.  Peterman.  IV.  Fate  of 
intravenously  injected  aluminium.  F.  P.  Under¬ 
hill,  F.  I.  Peterman,  and  S.  L.  Steel.  V. 
Relation  of  age  to  the  amount  of  aluminium  in 
tissues  of  dogs.  F.  P.  Underhill  and  F.  I.  Peter¬ 
man.  VI.  Occurrence  of  aluminium  in  human 
liver  and  kidney.  VII.  Aluminium  content  of 
some  fresh  foods.  F.  P.  Underhill,  F.  I.  Peter¬ 
man,  E.  G.  Gross,  and  A.  C.  Krause.  VIII.  Toxic 
effects  produced  by  subcutaneous  injection  of 
aluminium  salts.  F.  P.  Underhill,  F.  I.  Peter¬ 
man,  and  A.  SrERANDEO  (Amer.  J.  Physiol.,  1929, 
90,  1—14,  15—39,  40—51,  52—61,  62—66,  67— 
71,  72 — 75,  76 — S2). — I.  Aluminium  is  determined 
coloriraetrically  as  the  red  alizarin  lake. 

II.  Aluminium  occurs  to  0  0003 — 0-0004%  in  the 
blood  of  normal  dogs,  and  to  a  greater  extent  in 
the  liver,  kidney,  brain,  and  spleen,  but  not  in  the 
muscles  or  genital  organs.  Aluminium  is  absorbed 
from  the  diet  and  is  stored  in  various  tissues  and 
excreted  in  bile. 

ILL  The  blood  of  normal  men  contains  less  than 
0-0002%  of  aluminium. 

IV.  After  intravenous  injection  of  aluminium,  it  is 
excreted  in  the  bile  and  into  the  alimentary  canal. 
The  excretion  through  the  intestine  has  no  relation 
to  phosphate  concentration. 

V.  The  aluminium  content  of  tissues  of  dogs  in¬ 
creased  with  age.  Considerable  amounts  of  aluminium 
were  found  in  the  lungs  of  old  dogs. 


BIOCHEMISTRY. 


107 


VI.  The  liver  and  kidney  tissue  of  human  subjects 
contained  from  0  00013  to  0-00117%  of  aluminium. 

VII.  Many  fresh  foods  contain  aluminium. 
Apples,  oranges,  melons,  and  eggs  are  relatively  poor 
in  aluminium. 

VIII.  Doses  of  5 — 8  g.  of  aluminium  chloride  or 

sulphate  per  kg.  body-weight,  injected  into  rats, 
guinea-pigs,  and  rabbits,  cause  death  in  2 — 11  days. 
The  liver,  kidney,  and  sometimes  the  spleen  are 
affected.  E.  Boylaxd. 

Copper  metabolism  of  the  rat.  C.  W.  Ltndow, 
W.  H.  Peterson,  and  H.  Steenbock  (J.  Biol.  Chem., 
1929, 84, 419 — 436). — The  total  copper  in  the  body  of  a 
rat  on  normal  diet  increased  from  0-010S  mg.  at  birth  to 
0-4422  mg.  in  adult  life.  Administration  of  copper  to  a 
pregnant  rat  did  not  increase  the  copper  content  of 
the  young  at  birth,  but  administration  during  growth 
caused  an  increase  of  200 — 300%  in  the  copper  con¬ 
tent  of  the  adult  animal ;  the  additional  copper  was 
found  for  the  most  part  in  the  liver.  Young  rats 
suffering  from  nutritional  ancemia  showed  no  change 
in  their  copper  content  from  the  age  of  3  weeks  to 
their  death  at  9 — 11  weeks.  On  a  normal  diet 
copper  is  excreted  by  adult  rats  in  the  proportion  of 
two  thirds  in  the  faeces  and  one  third  in  the  urine; 
when  additional  copper  is  administered  the  excretion 
is  almost  entirely  by  way  of  the  faeces.  Such  adminis¬ 
tration  of  copper  to  adult  rats  results  in  storage  of 
some  of  the  metal,  which  is  eliminated  in  the  course  of 
4 — 5  weeks  when  the  extra  copper  is  withheld  from  the 
diet.  C.  R.  Harington. 

Utilisation  of  calcium  carbonate  and  citrate 
by  laying  and  non-laying  pullets.  W,  C.  Russell 
and  F.  G.  McDonald  (J.  Biol.  Chem.,  1929,  84, 
463— 474).-— Pullets  at  the  stage  of  commencing 
egg  production  were  kept  on  a  diet  low  in  calcium 
which  was  supplemented  by  the  addition  of  sub- 
optimal  amounts  of  calcium  carbonate  or  calcium 
citrate ;  in  both  cases  the  calcium  content  of  the 
excreta  was  reduced  during  the  period  of  egg  pro¬ 
duction,  indicating  that  both  calcium  salts  could  be 
utilised  for  egg-shell  formation.  The  quality  of  the 
eggs  produced  was  similar  in  both  cases.  During  non¬ 
laying  periods  the  percentage  retention  of  phosphorus 
is  very  high,  whilst  during  laying  periods  there  is  a 
tendency  for  the  phosphorus  balance  to  become 
negative.  C.  R.  Harington. 

Protein  and  mineral  metabolism  in  pregnant 
sows  on  a  normal  or  high-calcium  diet  com¬ 
pared  with  a  calcium-deficient  diet.  R.  E. 
Evans  (J.  Agrie.  Sci.,  1929,  19,  752— 798).— Normal 
sows  stored  1439  g.  of  nitrogen,  and  sows  receiving  a 
calcium-deficient  diet  stored  1125  g.  during  the 
gestation  period.  Addition  of  calcium  carbonate  to 
the  diet  of  sows  increased  the  mineral  retention. 
Dietetic  lime  equilibrium  was  attained  by  sows 
receiving  a  calcium-deficient  diet  with  2  g.  of 
calcium  oxide  per  day,  whilst  the  average  retention 
of  normal  sows  was  6-4  g.  of  calcium  oxide.  The 
phosphate  retention  of  lime-deficient  animals  was 
in  three  cases  higher  than  that  for  normal  sows,  but 
the  total  retention  during  gestation  was  only  64/  g- 
against  720  g.  for  the  normal  animals.  In  a  similar 
way  calcium-deficient  animals  retained  111  g-  °f 


potassium  oxide  and  203  g.  of  sodium  oxide  against 
201  g.  and  152  g.,  respectively,  in  animals  of  the  other 
group.  E.  Holmes. 

Influence  of  addition  of  calcium  carbonate  to  a 
ration  low  in  lime  on  appetite  and  digestibility 
of  food  in  swine.  R.  E.  Evans  (J.  Agrie.  Sci.,  1929, 
19,  799—801). — Animals  on  a  calcium-deficient  diet 
suffer  periodically  from  loss  of  appetite  although  the 
ration  is  otherwise  satisfactory,  but  22  digestion  trials 
failed  to  show  enhanced  digestibility  of  the  organic 
constituents  of  the  food  on  adding  calcium  carbonate 
to  such  a  ration  (see  preceding  abstract). 

E.  Holmes. 

Iodine  content  of  organs  of  pigs  in  various 
stages  of  development  and  manner  of  the 
transition  of  iodine  from  mother  to  foetus  and 
new-born  pigling  :  iodine  content  of  common 
foodstuffs.  H.  Courth  (Landw.  Jahrb.,  1929,  69, 
565— 59S;  Bied.  Zentr.,  1929,  58,  497^49S).— 
The  average  iodine  content  of  pig’s  thyroid  in  spring 
and  summer  is  4  X lO*3— 7  X  1(H  g.  Other  organs  have 
relatively  insignificant  amounts.  An  iodine  cor¬ 
relation  between  thyroid  and  inner-secretory  glands 
exists  only  in  the  case  of  normal  adult  testicles.  This 
is  not  the  case  with  ovaries.  The  small  quantity'  of 
iodine  found  in  the  feetus  towards  the  end  of  the  period 
of  gestation  cannot  be  explained  by  an  embryonic- 
hormonal  function  of  the  gland.  The  potential 
reserve  of  iodine  for  the  whole  organism  is  supplied 
mainly  by  the  mother’s  milk,  especially  the  colostrum, 
so  that  the  later  intake  of  iodine  is  merely  that 
requisite  for  the  increasing  body-weight.  With 
iodine-free  feeding  the  mother  during  lactation  supplies 
the  necessary  quantity  of  iodine  for  her  young  from 
her  potential  iodine  reserve.  During  the  temporary 
reduction  of  the  potential  iodine  reserve,  there  is 
always  a  sufficiency  for  the  maintenance  of  healthy 
body  condition  for  the  nourishment  of  the  foetus  and 
for  milk  production  oven  when  no  iodine  is  detectable 
in  the  daily  ration.  The  iodine  reserve  is  probably 
replenished  later  from  natural  sources. 

A.  G.  Pollard. 

Effect  of  iodine  on  cattle.  S.  Weiser  and  A. 
Zaitschek  (Eortschr.  Landw.,  1929,  4,  275;  Bied. 
Zentr.,  1929,  58,  499). — Administration  of  iodine  to 
cows  stimulated  their  sexual  functions. 

A.  G.  Pollard. 

Transformation  of  ionised  and  biological 
iodine.  II.  G.  Pfeiffer  (Biochem.  Z.,  1929,  215, 
197 — 202;  cf.A.,  1929,  1486). — The  iodine  metabolism 
of  dogs  from  which  half  the  thyToid  gland  had  been 
removed  as  control  was  studied.  The  transport  of 
potassium  iodide  differs  little  from  that  of  other 
iodine  compounds  when  the  dose  is  within  physio¬ 
logical  limits.  The  transformation  of  potassium 
iodide  is  negligible,  but  plant  iodine  compounds  are 
largely  rcsorbed  and  stored  in  the  thyroid  even  when 
the  potential  iodine  reserve  is  considerable.  The 
upper  limit  of  iodine  storage  in  the  thyroid  is  1900 — 
2000  y  per  g.  of  fresh  organ.  J.  H.  Birkinshaw. 

Value  of  dried  sugar-beet  pulp  and  molasses- 
sugar-beet  pulp  in  the  nutrition  of  swine.  Value 
of  whole  sugar-beet  in  the  nutrition  of  swine. 
H.  E.  Wqodman,  A.  N.  Duckham,  and  M.  H.  French 


108 


BRITISH  CHEMICAL  ABSTRACTS. — A 


(J.  Agric.  Sci.,  1929,  19,  650— 60S,  669—676).— 
Digestion  trials  with  pigs  and  large-scale  feeding 
trials  under  farm  conditions  have  shown  that  pigs 
can  digest  dried  sugar-beet  pulp  and  molasses-sugar- 
beet  pulp  almost  as  well  as  ruminants.  Although  the 
capacity  of  pigs  for  digesting  fibre  is  usually  regarded 
as  very  limited,  in  the  present  case  the  fibre  digestion 
coefficients  were  844  and  S4-3%  for  the  fibre  from 
these  two  sources,  probably  because  this  fibre  is  not 
lignified. 

Whole  sugar-beet  suitably  grated  may  replace 
barley  meal  up  to  25%  of  the  total  ration  in  the  pro¬ 
duction  of  bacon  pigs.  The  digestion  coefficient  of 
the  organic  matter  of  sugar-beet  was  91-9,  of  nitrogen- 
free  extractives  and  fibre  97-1  and  90-1,  and  of  crude 
protein  only  40-0%.  E.  Holmes. 

Food  value  of  the  potato  for  albino  rats.  A. 
Galamini  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9, 1169 — 
1170).— Albino  rats  are  kept  alive  for  a  prolonged 
period  by  a  daily  ration  of  50  g.  of  boiled  potato  and 
4  g.  of  butter,  but  this  is  insufficient  for  normal 
growth  in  a  growing  rat.  The  addition,  after  120 
days  of  the  above  diet,  of  1 — 2-5  g.  daily  of  fibrin 
resulted  in  normal  increase  in  ■weight.  The  food  value 
of  the  potato-butter  diet  is  improved  also  by  addition 
of  alcohol  or  Osborne’s  mixture  of  salts,  the  adult 
rat  then  increasing  in  weight.  If  these  additions  are 
stopped,  the  gain  in  weight  in  lost.  T.  H.  Pope. 

Carbohydrate  content  of  the  chief  proteins  of 
foodstuffs  and  a  colorimetric  method  for  the 
determination  of  nitrogen-free  sugar  in  protein. 
J.  Tillmans  and  K.  Philippi  (Biochem.  Z.,  1929, 
215,  36 — 60). — A  method  for  the  determination  of 
nitrogen-free  carbohydrate  in  protein  depends  on  the 
colour  produced  with  thymol  or  orcinol  in  sulphuric 
acid.  To  9  c.c.  of  sulphuric  acid  and  6  c.c.  of  water 
are  added  0-5  c.c.  of  2%  orcinol  solution  in  dilute 
sulphuric  acid  and  1  c.c.  of  protein  solution  con¬ 
taining  0-01— 0-04%  of  dextrose.  The  colour  is 
compared  with  a  dextrose  standard.  To  obtain 
reproducible  results  a  standard  method  of  purification 
of  the  protein  must  be  adopted. 

The  caseinogen  of  cow’s  and  goat’s  milk,  myosin, 
and  certain  kinds  of  meat  gave  dextrose  values  of 
0-36 — 0-89%,  egg-yolk  6-5%,  egg-white  3-5%,  legumin 
at  least  5%,  glycinin  at  least  5-1%,  glutenin  8%,  pea 
globulin  1*8%,  approximately.  The  carbohydrate  of 
protein  is  partly  firmly  bound  and  partly  removable 
by  alkali.  J.  H.  Birkinshaw. 

[Nutritive  value  of]  bread.  I.  Abelin  (Biochem. 
Z.,  1929,  215,  162 — 190). — Rats  fed  on  a  bread  diet 
were  checked  in  growth  and  became  ill.  There  was 
no  difference  between  white  and  brown  wheaten 
bread  and  rye  bread  in  this  respect.  Even  the 
addition  of  milk  and  fresh  carrots  to  the  diet  did 
not  produce  much  improvement.  The  unsuitability 
of  a  bread  diet  is  due  to  various  causes,  such  as 
insufficient  vitamin  and  the  excess  of  phosphoric 
acid  over  calcium.  A  periodic  change  in  the  land  of 
bread  used  often  proved  beneficial. 

J.  H.  Birkinshaw. 

Significance  of  plant  sterols  for  animal  organ¬ 
isms.  VII.  Sterol  absorption,  measured  in  the 
blood  of  the  portal  vein.  D.  Yuasa  (Z.  physiol. 


Chem.,  1929,  185,  116— 118).— Dogs  fed  with  a 
5%  solution  of  cholesterol  in  olive  oil  show  a  25 — 
50%  increase  in  the  cholesterol  content  of  the  portal 
vein  blood.  With  triolein  alone,  or  with  sitosterol, 
a  decreased  cholesterol  content  is  found.  The 
results  support  the  view  that  plant  sterols  are  not 
absorbed  by  animals  (Schonheimer  and  Yuasa, 
A.,  1929,  212).  H.  Burton. 

Significance  of  plant  sterols  for  animal 
organisms.  VIII.  Sterol  balance  in  the  laying 
hen.  R.  Schonheimer  (Z.  physiol.  Chem.,  1929, 
185,  119 — 122). — The  total  .cholesterol  of  the  eggs 
laid  during  28 — 30  days  is  greater  than  the  total 
sterol  (plant)  in  the  food.  Furthermore,  about  90% 
of  the  food  sterol  is  excreted  in  the  faeces.  The 
animal  must,  therefore,  synthesise  cholesterol. 

H.  Burton. 

Relation  of  bile  acids  to  food  cholesterol.  II. 
R.  Hummel  (Z.  physiol.  Chem.,  1929,  185,  105 — 
115). — When  mice  are  fed  with  a  mixture  of  chole¬ 
sterol  and  glycocholic,  cholic,  deoxycholic,  upoeholic, 
or  dehydrocholic  acid,  an  increased  amount  of 
cholesterol  is  found  in  the  liver.  The  accumulation 
is  most  marked  with  cholic  acid,  least  with  dehydro¬ 
cholic  acid  (cf.  Loeffler,  A.,  192S,  1398).  Feeding 
with  the  acids  alone  causes  only  a  slight  increase  in 
the  liver-cholesterol.  If  after  12  clays’  feeding 
with  the  above  mixtures  both  substances  are  omitted, 
the  liver-cholesterol  becomes  normal  after  8 — 10 
days;  omission  of  the  cholesterol  only  causes  an 
alternation  in  the  cholesterol  content  except  with 
dehydrocholic  acid  (decreases  to  the  normal). 

H.  Burton. 

Action-radiation  of  muscle  and  growth  action 
of  the  electro-dynamic  field.  W.  W.  Siebert 
(Biochem.  Z.,  1929,  215,  152 — 161). — When  muscle  is 
electrically  stimulated  there  are  two  phenomena 
which  promote  the  rate  of  budding  of  yeast :  the 
action  of  an  electric  field  and  the  “  action-radiation  ” 
(mitogenetic  action)  which  is  connected  with  the 
oxidation  processes  produced  by  muscular  activity. 

J.  H.  Birkinshaw. 

Acid-base  equilibrium  in  frog’s  muscle.  A.  D. 
Ritchie  (J.  Physiol.,  1929,  68,  295 — 304). — On 
stimulation  the  amount  of  base  present  in  muscle 
decreases  by  an  amount  equivalent  to  the  lactic  acid 
formed.  Minced  tissue  on  keeping  produces  more 
acid  than  is  equivalent  to  the  decrease  in  the  amount 
of  base.  This  is  due  to  protein  hydrolysis  liberating 
both  basic  and  acidic  groups.  E.  Boyland. 

Muscle  contraction.  VII.  Role  of  potassium. 
E.  Ernst  and  L.  Scheffer.  VIII.  Displacement 
of  water  as  basis  of  convulsions.  E.  Ernst 
(Pfliiger’s  Archiv,  1928,  220,  655—671,  672—690; 
Chem.  Zentr.,  1929,  i,  3117). — On  stimulation  of 
muscle  part  of  the  potassium  passes  into  the  perfusion 
liquid;  the  effect  is  not  due  to  fatigue,  formation  of 
lactic  acid,  or  increase  of  permeability,  but  is  inde¬ 
pendently  connected  with  the  contraction.  The 
theory  that  the  production  of  ions  is  the  primary 
process  of  muscle  contraction  is  supported. 

A.  A.  Eldridge. 

Amount  of  work  and  acid  production  of  muscle. 
I.  O.  Riesser  and  W.  Schneider  (Pflugcr's 
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Archiv,  1929,  221,  713 — 719;  Chem.  Zentr.,  1929,  i, 
3117). — The  influence  of  load  on  the  fatigue  of  frog’s 
muscle  was  studied.  The  lactic  acid  increases  with 
the  load,  but  not  proportionally. 

A.  A.  Eldridge. 

Amount  of  work  and  acid  production  of 
muscle.  II.  III.  T.  Nagaya  (Pfliiger’s  Archiv, 
1929,  221,  720—732,  733—741 ;  Chem.  Zentr.,  1929, 
i,  3117). — II.  The  production  of  lactic  and  phosphoric 
acids  increases  with  the  number  of  stimulations  of 
working  muscle  and  with  the  load,  falling  to  a  mini¬ 
mum  with  further  increase  in  the  amount  of  work. 
It  is  concluded  that  the  production  of  lactic  and 
phosphoric  acids  is  a  function  of  the  extension. 

III.  A  similar  conclusion  was  reached  from  experi¬ 
ments  with  frog’s  heart  muscle.  A.  A.  Eldridge. 

Production  of  lactic  acid  and  consumption  of 
oxygen  during  tonic  contraction  of  striated 
muscle.  S.  G.  Zondek  and  F.  Matakas  (Biochem. 
Z.,  1929,  214,  320—342 ;  cf.  A.,  1928,  86).— Nicotine 
and  novocaine  have  now  been  added  to  the  substances 
tested  with  regard  to  their  effects  on  production  of 
lactic  acid  and  on  sensitivity  in  muscle.  Nicotine 
produces  very  littlelactic  acid  and  has  only  a  very  slight 
effect  on  anaerobic  glycolysis.  It  causes  increased 
consumption  of  oxygen.  Novocaine,  which  causes 
production  of  lactic  acid  and  raises  the  tonus  of 
muscle,  also  causes  disappearance  of  excitability. 
The  differences  in  behaviour  of  the  various  excitants 
used  and  the  fact  that  contraction  begins  before  the 
appearance  of  lactic  acid  show  that  the  acid  neither 
causes  nor  maintains  the  process  of  contraction. 
Tonic  contraction  may  be  related  rather  to  some 
process  in  which  the  muscle  is  damaged  or  may  run 
parallel  with  such  a  process.  W.  McCartney. 

Carbohydrate  metabolism  of  muscle.  II. 
Lactacidogen,  lactic  acid,  glycogen,  total  carbo¬ 
hydrate,  and  dry  residue  of  striated  muscle  of  the 
foetus  of  Bos  taunts.  F.  Usuelli  (Arch.  Fisiol., 
1928,  26,  15  pp.;  Chem.  Zentr.,  1929,  ii,  187).— The 
striated  muscle  of  the  adult  ox  and  of  the  foetus 
contains  similar  amounts  of  inorganic  phosphorus  and 
lactacidogen,  but  the  latter  contains  the  larger  per¬ 
centage  of  total  carbohydrate,  glycogen,  and  lactic 
acid.  A.  A.  Eldridge. 

Determination  of  phosphagen  and  other  phos¬ 
phorus  compounds  in  muscle-tissue.  G.  P. 
Eggleton  and  P.  Eggleton  (J.  Physiol.,  1929,  68, 
193 — 211). — As  phosphagen  does  not  diffuse  from 
muscle  it  may  not  be  creatinephosphoric  acid,  but  a 
compound  of  colloid  nature.  Improvements  in  the 
determination  of  the  creatinephosphoric  acid  of 
muscle  are  described.  Pyrophosphate  is  determined 
by  Lohmann’s  method  (A.,  1929,  109S).  Stimulation 
of  muscle  increases  the  amount  of  inorganic  phosphate 
and  hexosemonophosphate  at  the  expense  of  the 
phosphagen  ;  the  pyrophosphate  is  unchanged.  That 
part  of  the  sartorius  muscle  adjacent  to  the  nerve 
does  not  differ  from  the  part  remote  from  the  nerve, 
in  respect  to  its  phosphagen  content.  In  anaerobiosis 
the  phosphagen  first  disappears,  followed  by  the 
pyrophosphate  and  insoluble  esters,  while  the  free 
phosphate  and  the  hexosemonophosphate  increase  in 
amount.  Blood,  spleen,  and  kidney  contain  no 


phosphagen,  but  smooth  muscle  and  hcart-muscle 
contain  small  amounts.  E.  Boyland. 

Excretion  of  acid  in  urine  during  work.  IV. 
Excretion  of  lactic  and  phosphoric  acids  in 
relation  to  urinary  acidity.  M.  S.  Resnit- 
scjhenko  and  N.  P.  Kosmin  (Biochem.  Z.,  1929,  215, 
26 — 35;  cf.  A.,  1929,  1193). — Running  causes  a  large 
increase  in  the  lactic  acid  excreted  in  the  urine  and  in 
its  acidity,  the  amount  being  governed  by  the 
muscular  effort  exerted.  The  determination  of  the 
urinary  acidity  thus  gives  a  measure  of  fatigue.  The 
acid  phosphate  is  only  slightly  increased  by  work. 

J.  H.  Birkinshaw. 

Is  the  glycogen  content  of  striated  muscle 
altered  in  tonic  contraction  ?  E.  Wertheimer 
(Pfluger’s  Archiv,  1928,  221,  139—143  ;  Chem.  Zentr., 
1929,  ii,  188). — In  guinea-pig  muscles  no  loss,  or  a  relat¬ 
ively  small  loss,  of  glycogen  was  observed. 

A.  A.  Eldridge. 

Glycogen  formation  in  liver  of  young  white  rat 
after  oral  administration  of  glycerol.  L.  F. 
Catron  and  H.  B.  Lewis  (J.  Biol.  Chem.,  1929,  84, 
553 — 559). — The  glycogen  content  of  the  livers  of 
fasting  young  white  rats  was  raised  from  an  average 
basal  value  of  0-09%  to  an  average  maximum  of 
3-24%  by  oral  administration  of  glycerol. 

C.  R.  Harington. 

Lsevulose  and  dextrose  in  intermediary  meta¬ 
bolism.  F.  Bertram  (Z.  ges.  exp.  Med.,  1929, 
64,  295 — 302 ;  Chem.  Zentr.,  1929,  ii,  63). — Lsevulose, 
administered  orally,  causes  a  smaller  rise  of  blood- 
sugar  than  does  dextfose.  Whilst  dextrose  or 
adrenaline  hyperglycemia  is  increased  by  previous 
administration  of  calcium  and  diminished  by  that  of 
potassium,  lsevulose  or  parasympathetic  glycsemia  is 
increased  by  potassium  and  unaffected  by  calcium. 

A.  A.  Eldridge. 

Ammonia  and  sugar  metabolism  of  surviving 
organs  under  the  influence  of  poisons  inhibiting 
oxidation.  A.  Bornstein  and  H.  F.  Roese  (Arch, 
exp.  Path.  Phann.,  1929,  145,  277 — 296). — The  liver 
and  limbs  of  dogs  when  perfused  with  dog’s  blood 
containing  potassium  cyanide  or  carbon  monoxide 
give  up  ammonia  and  lactic  acid  to  the  perfusing 
fluid.  This  effect  is  also  observed  when  the  blood  is 
deficient  in  oxygen,  but  not  with  small  or  moderate 
doses  of  quinine,  but  only  with  excessively  large  con¬ 
centrations  of  this  drug.  Under  conditions  such  that 
oxidation  is  inhibited,  as  in  presence  of  cyanide  and 
carbon  monoxide,  the  rate  of  disappearance  of  dextrose 
from  the  fluid  perfusing  the  limbs  is  not  decreased 
and  is  frequently  increased.  W.  0.  Kermack. 

Metabolism  of  amines.  I.  Trimethylamine. 
W.  D.  Langley  (J.  Biol.  Chem.,  1929,  84,  561 — 570). 
— Trimethylamine  in  amounts  up  to  125  mg.  per  kg.  is 
oxidised  by  the  rabbit  to  the  extent  of  80 — 96%,  the 
greater  part  of  the  nitrogen  appearing  as  carbamide 
in  the  urine.  The  excretion  of  ammonia  was  not 
influenced  and  the  urine  contained  no  methylamine 
and  only  traces  of  dimethylamine. 

C.  R.  Harington. 

Metabolism  of  amino-acids.  II.  Rate  of 
absorption  of  amino-acids  from  gastro-intestinal 
tract  of  white  rats.  R.  H.  Wilson  and  H.  B. 
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Lewis  (J.  Biol.  Chem.,  1929,  84,  511 — 531). — The 
rates  of  absorption  of  the  following  amino-acids,  after 
oral  administration  of  the  free  acids  (or  of  their 
sodium  salts)  to  white  rats,  were  in  descending  order 
of  magnitude  :  (/-alanine,  (//-alanine,  glycine  (sodium 
salt),  d-glutamie  acid  (sodium  salt),  glycine,  (//-alanine 
(sodium  salt),  /-leucine  (sodium  salt).  The  rate  of 
absorption  is  independent  of  the  absolute  amount  and 
concentration  of  the  amino-acid  in  the  intestine.  The 
results  are  discussed  in  relation  to  the  changes  in  the 
nitrogenous  composition  of  the  blood  observed  after 
ingestion  of  various  amino -acids. 

C.  R.  Harington. 

Oxidation  of  glutamic  acid  in  the  animal  body. 
M.  Oesterlin  (Biochem.  Z.,  1929,  215,  203 — -204). — 
A  criticism  of  the  results  of  -von  Beznak  (A.,  1929, 
4G6).  J.  H.  Birkxsshaw. 

Role  of  the  liver  and  of  the  intestine  in  the 
deamination  of  amino-acids.  A.  Bornstein 
(Biochem.  Z.,  1929,  214,  374 — 381). — In  fasting  dogs 
from  which  the  gastro -intestinal  canal,  pancreas, 
spleen,  kidneys,  and  liver  have  been  removed,  the 
hepatic  artery  being  ligatured  and  the  inferior  Vena 
cava  being  preserved  as  far  as  possible,  intravenous 
injection  of  glycine  or  of  alanine  produces  no  increase 
in  the  amount  of  ammonia  in  the  blood.  If  the  dogs 
are  treated  in  the  same  way  except  that  the  liver  is 
not  removed,  the  injections  produce  an  increase  in 
the  amount  of  blood-ammonia.  The  increase  is 
greater  than  that  which  occurs  in  normal  dogs  and  it 
persists  for  a  longer  period.  It  follows  that  in  the 
dog  deamination  of  amino-acids  occurs  largely  in  the 
liver.  W.  McCartney. 

Arginine  feeding  and  creatine-creatinine 
excretion  in  man.  E.  C.  Hyde  and  W.  C.  Rose 
(J.  Biol.  Chem.,  1929,  84,  535— 541).— Prolonged  oral 
administration  of  a  daily  dose  of  1-606  g.  of  arginine 
monohydrochloride  had  "no  effect  on  the  excretion  of 
creatine  and  creatinine  by  the  male  or  female  human 
subject.  C.  R.  Haring  ton. 

Kinetics  of  penetration.  L  Equations  for  the 
entrance  of  electrolytes.  W.  J.  V.  OsterhoI?^  (J 
Gen.  Physiol.,  1929,  13,  261— 294).— MathematicStt~ 
The  rate  of  increase  of  molecules  within  the  vacuole  of 
a  cell  exposed  to  a  weak  acid  is  calculated  for  three 
cases :  (1 )  entrance  of  molecules  alone,  (2)  entrance 
of  ions  alone,  (3)  entrance  of  molecules  and  ions 
simultaneously.  Equations  are  also  given  for  the 
penetration  of  the  protoplasm  by  various  combin¬ 
ations  of  salt  and  acid,  and  for  the  change  of  velocity 
of  penetration  with  pa.  K.  Y.  Thdiann.  ' 

Distribution  of  arsenic  in  the  body  in  a  fatal 
case  of  poisoning  by  hydrogen  arsenide.  F.  J  T 
Grigg  (Analyst,  1929,  54,  659— 660).— The  liberation 
of  hydrogen  arsenide  resulted  from  the  treatment  of 
zinc  slimes  with  sulphuric  acid  during  the  recovery  of 
gold  by  the  cyanide  process,  and  the  plant  had  been 
in  operation  some  time  before  the  operator  was  taken 
ill  and  died  in  9  days.  The  organs  contained  the 
following  amounts  of  arsenic  (mg.  per  kg.) :  brain, 
1-4,  1-0:  lungs,  2-59,  2-3;  stomach  and  contents 
0-1,  0-3:  spleen,  Q-4S,  2-2;  kidney,  0-36,  1-3,  and 
liver,  6-9,  4-4.  D.  G.  Hewer. 


Influence  of  intravenous  injection  of  calcium 
chloride  on  the  fat,  sugar,  calcium,  and  potassium 
of  the  blood.  P.  Capra  (Arch.  Farm,  sperim.,  1929, 
47,  161 — 176,  273 — 275). — Study  of  17  cases  shows 
that  administration  of  0-1  g.  of  calcium  chloride  after 
the  nocturnal  fast  results  in  :  increase  of  the  total 
cholesterol  in  the  blood  in  9  cases,  diminution  in  5,  and 
no  change  in  3:  a  distinct  parallelism  between  the 
total  and  the  free  cholesterol,  increase  of  the  latter 
largely  determining  the  total  increase;  the  phos¬ 
phatide*  and  the  cholestervl  esters  show  irregular 
variation,  with  a  certain  degree  of  parallelism  between 
the  two ;  no  change  in  the  sugar,  no  change  or  increase 
in  the  calcium,  and  diminution  or  a  constant  low  value 
of  potassium.  T.  H.  Pope. 

Behaviour  of  colloidal  lead  in  experimental 
animals.  G.  Paroni  (Arch.  1st.  Biochim.  Ital., 
1929,  1,  226 — 254). — The  results  of  experiments  on 
the  tolerance  of  animals  towards  Ganassini’s  colloidal 
lead  (A.,  1929,  1336)  confirm  those  obtained  by  other 
authors.  In  relation  to  its  lead  content  (0-5%),  this 
colloidal  solution  is  less  toxic  than  others  and  only 
in  doses  exceeding  0-05  g.  per  kg.  body-weight  causes 
serious  symptoms,  especially  degenerative  lesions  of 
the  hjemapoictic  organs,  and  the  hepatic  and  renal 
tissues.  The  solution  shows  marked  penetrability 
and  diffuses  as  a  colloidal  liquid,  but  the  lead  appears 
later  in  various  tissues  as  granular  lead  and  as  a 
dissolved  amorphous,  saline  compound. 

T.  H.  Pope. 

Hypoglycsemic  action  of  colloidal  sulphur.  G. 
Pennetti  (Arch.  Int.  Pharm.,  192S,  34,  214 — 223; 
Chem.  Zentr.,  1929,  ii,  59). — In  normal,  hyper¬ 
glycemic,  or  depancreatised  animals  colloidal  sulphur, 
administered  subcutaneously  in  doses  not  exceeding 
the  optimal,  produces  hypoglycemia ;  in  larger  doses 
it  causes  hyperglycemia  and  disturbance  of  the 
respiratory  function.  A.  A.  Eldridge. 

Rate  of  elimination  of  glyceryl  trinitrate  from 
the  blood  after  intravenous  administration  in 
dogs.  L.  A.  Crandall,  C.  D.  Leake.  A.  S.  Loeven- 
hart,  and  C.  W.  Muehlberger  (J.  Pharm.  Exp. 
Ther.,  1929,  37,  2S3 — 296). — Glyceryl  trinitrate  is 
very  rapidly  eliminated  from  the  blood  stream  of  dogs 
after  intravenous  injection,  an  average  of  13-9%  being 
detectable  after  1  min.,  and  disappearance  being 
complete  in  20  min.  after  administration.  The  rate 
of  elimination  is  unaffected  by  anaesthesia. 

K.  Y.  Thimann. 

Effect  of  repeated  administration  of  diethyl- 
barbituric  acid  and  ci/c/ohexenylethylbarbituric 
acid.  FT.  B.  Eddy  (J.  Pharm.  Exp.  Ther.,  1929,  37, 
261 — 271). — Repeated  administration  of  15 — 25%  of 
the  average  fatal  dose  of  diethylbarbiturie  acid  did 
not  lead  to  the  development  of  tolerance  in  cats.  A 
slight  cumulative  effect  disappeared  on  continuation 
of  the  dosage,  and  is  attributed  to  a  lag  in  the  excretion 
of  the  drug  (cf.  following  abstract).  cyc/oHexenvl- 
ethylbarbituric  acid  gave  similar  results  hut  no 
cumulative  effect.  K.  Y.  Thimann. 

Excretion  of  diethylbarbiturie  acid  during  its 
continued  administration.  F7 .  B.  Eddy  (J.  Pharm. 
Exp.  Ther.,  1929,  37,  273— 282).— The  amount  of 
"  barbital  ”  excreted  is  less  than  that  administered, 
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but  slowly  increases  to  a  maximum  of  about  S0%  after 
2  weeks  of  daily  administration.  K.  V.  Tiiimank. 

Chemical  constitution  and  physiological  action. 
Behaviour  of  the  stereoisomeric  a-bromo/so- 
valeryl-l-asparagines.  S.  Berlixgozzi  and  51. 
Furia  (Annali  Chim.  Appl.,  1929,  19,  40ft— 415). — As 
regards  the  water-oil  distribution  coefficient  which, 
according  to  Overton's  and  5Ieyer\s  theories,  is  of 
fundamental  importance  in  the  mechanism  of 
hypnotic  action,  the  two  non-cnantioinorphous, 
stereoisomeric  a-bromoisovaleryl-Z-asparagines  (cl.  A., 
192G,  SI  9)  differ  markedly,  the  values  of  this  coefficient 
being  0-132  and  0-073,  respectively,  for  the  d-  and 
/-forms.  The  former  is  more  highly  hypnotic  towards 
fish  than  the  latter  to  approximately  the  extent 
indicated  by  the  distribution  coefficients. 

T.  H.  Pope. 

Pharmacology  of  some  p-hydroxybenzoic  acid 
esters  :  their  fate  in  the  organism  and  toxicity. 
Iv.  Scuff bel  and  J.  5L\xger  (Arch.  exp.  Path.  Pharm., 
1929,  146,  20S — 222). — In  cats,  dogs,  and  rabbits, 
methyl,  ethyl,  or  propyl  p-hydroxybenzoate  admin¬ 
istered  by  mouth  is  hydrolysed  in  the  intestine.  The 
free  acid  is  partly  destroyed  in  the  organism  and 
partly  excreted  in  the  urine,  partly  in  the  form  of  its 
salts  and  partly  coupled  with  glycine  or  sulphuric 
acid.  Of  the  three  esters  the  methyl  ester  is  the  most 
toxic,  whilst  the  propyl  ester  is  the  strongest  antiseptic. 

W.  0.  Kermack. 

Toxicology  of  p-chlorobenzoic  acid  and  its 
sodium  salt  (“  microbin  ”).  K.  Schubel  and  J. 
5Iaxger  (Arch.  exp.  Path.  Pliarm.,  1929,  146,  223 — 
231). — Sodium  p-chlorobenzoate  (microbin)  admin¬ 
istered  by  mouth  even  in  small  doses  to  dogs  or  cats 
causes  vomiting.  The  acid  or  its  sodium  salt  when 
given  to  rabbits  in  large  doses  (1 — 2  g.  per  kg.)  has  a 
toxic  action,  particularly  on  the  liver  and  kidneys, 
producing  glycosuria  and  albuminuria.  About  10- — 
70%  of  the  p-chlorobenzoic  acid  administered  is 
recovered  in  the  urine.  W.  O.  Kermack. 

Behaviour  of  potassium  and  calcium  in  dog’s 
blood  in  histamine  shock.  G.  Kuschinsky  (Z. 
ges.  exp.  5!ed.,  1929,  64,  5G3 — 5GS:  Chem.  Zentr., 
1929,  ii,  31S). — The  serum-  and  plasma-potassium 
contents  were  markedly,  and  the  calcium  contents 
only  slightly,  increased.  In  whole  blood  the  potassium 
increase  was  smaller,  whilst  the  calcium  was  some¬ 
times  diminished.  A.  A.  Eldredge. 

Physiological  action  of  some  bomologues  of 
betaine  and  choline  esters.  R.  R.  Renshaw  and 
R.  Hurt  (J.  Pharm.  Exp.  Ther.,  1929,  37,  309—337). 
— A  large  number  of  these  compounds  were  tested  and 
the  fatal  dose  for  mice  and  the  effect  on  the  nervous 
system  of  pithed  or  anassthetised  cats  were  determined. 
Lowering  of  blood -pressure,  preventable  by  atropine, 
was  shown  by  acetylcholine  and  its  dimethylbenzyl 
homologue,  by  tetra  -  [3  -  hydroxyethylammonium 
chloride  and  the  esters  of  dimethylbenzylcarboxy- 
niethylammonium  bromide.  Esters  of  the  tributyl 
and  tri isoamyl  homologues  of  betaine  gave  a  rise  of 
blood-pressure  unaffected  by  atropine,  whilst  esters  of 
the  triethyl  and  tripropyl  homologues  abolished  the 
rise  of  blood-pressure  produced  by  small  doses  of 


nicotine.  The  methyl  and  ethyl  esters  are,  with  one 
exception,  more  toxic  than  the  free  betaines. 

K.  V.  Themann. 

Action  of  ephedrine  on  the  blood-sugar.  E. 
Leyko  and  G.  5Iehes  (J.  Physiol.,  1929,  68,  247 — 
258). — Ephedrine  hydrochloride  increases  the  blood- 
sugar,  and  its  antagonistic  effect  to  insulin  can  be 
shown  in  the  dog.  It  has  no  effect  on  the  denervated 
pupil  of  the  cat.  E.  Boyland. 

Effect  of  parasympathetic  poisons  on  blood- 
sugar.  H.  Wulf  (Biochem.  Z.,  1929,  214,  3S2 — 
388;  cf.  Lang  and  Vas,  A.,  1928,  32ft). — Adminis¬ 
tration  of  pilocarpine  to  rabbits  produces  hyper - 
glycaunia  even  after  section  of  the  spinal  cord  at  the 
level  of  the  atlanto-occipital  articulation,  but  hyper - 
glycaemia  due  to  pilocarpine  is  inhibited  by  ergot- 
amine.  The  blood-sugar  level  in  normal  fasting 
rabbits  is  not  appreciably  affected  by  administration 
of  atropine.  W.  5IcCartxey. 

/-Cocaine  and  d-d-cocaine  ;  toxicity  towards 
and  destructibility  by  the  animal  organism. 
F.  Mercier  and  J.  Regnier  (Cornpt.  rend.,  1929, 
189,  872 — 874). — d-i/,- Cocaine  hydrochloride  is 
destroyed  by  the  dog  more  quickly  and  is  thereforo 
less  toxic  than  /-cocaine  hydrochloride. 

A.  A.  Goldberg. 

Action  of  polarised  light  on  cocaine.  D.  I. 
5Iacht  and  H.  Leach  (Arch.  exp.  Path.  Pharm.,  1929, 
146,  177 — 207). — Solutions  of  cocaine  were  subjected 
to  the  action  of  polarised  light  and  were  then  examined 
by  a  large  number  of  methods  in  respect  of  their 
pharmacological  and  physical  properties.  Evidence 
is  obtained  of  the  decomposition  of  a  larger  portion 
of  the  cocaine  in  the  solution  irradiated  with  polarised 
light  than  in  either  of  the  control  solutions  (irradiated 
with  non-polarised  light  of  the  same  intensity,  and 
non-irradiated).  Differences  are  claimed  to  have 
been  found  in  the  action  of  polarised  light  on  the 
d-  and  /-isomerides.  The  action  of  the  light  on 
cocaine  is  considered  to  effect  hydrolysis  and  to  cause 
partial  racemisation.  W.  0.  Kermack. 

Action  of  light  on  melanin  and  pyrocatechol 
substance  in  the  skin-skeleton  of  beetles.  H. 
Schmalfuss  and  H.  Barthmeyer  (Biochem.  Z.,  1929, 
215, 79 — 84). — Light  destroys  melanin  and  melanogen, 
and  particularly  pyrocatechol  substances  in  the  wing- 
covers  of  beetles.  J.  H.  Birktstshaw. 

Melanins  from  adrenaline.  P.  Saccardi  (Atti 
R,  Accad.  Lincei,  1929,  [vi],  9,  1114— 1117).— Sub¬ 
cutaneous  administration  to  a  rabbit  of  a  slightly 
alkaline  solution  of  the  melanin-like  substance 
obtained  by  oxidising  adrenaline  by  means  of  chlorine 
water  (A.,  1923,  i,  12G,  135)  causes  mclanuria, 
characteristic  melanoderma  and  trichoderma,  and 
browning  of  the  subcutaneous  connective  tissue. 
The  analogy  between  pyrrole  derivatives,  natural 
melanins,  and  adrenaline-black  is  thus  evident,  and 
it  appears  that,  under  definite  physiological  and 
pathological  conditions,  adrenaline  may  give  rise  to 
melanins.  T.  H.  Pope. 

Behaviour  of  amylase  towards  starch.  G. 
Radaeli  (Pathologica,  1929,  20,  268 — 279;  Chem. 
Zentr.,  1929,  ii,  53 — 54). — In  presence  of  electrolytes 
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salivary  amylase  is  adsorbed  by  rice,  maize,  or  potato 
starch.  Adsorption  is  more  complete  in  acid  than  in 
alkaline  medium.  In  presence  of  sodium  chloride 
amylase  is  almost  quantitatively  adsorbed  by  rice 
starch.  A.  A.  Eldridge. 

Effect  of  potassium,  calcium,  and  thyroxine  on 
acetaldehyde  formation  in  minced  muscle.  A. 
Simon  and  A.  Blazs6  (Biochem.  Z.,  1929,  215,  91 — 
101).- — Calcium  ions  cause  an  increase  in  acetaldehyde 
formation  by  minced  rabbit  muscle  after  6  hrs.  and 
a  decrease  after  18  hrs. ;  potassium  ions  cause  a 
decrease  in  both  cases.  Thyroxine  in  small  amounts 
increases  and  in  larger  amounts  usually  decreases 
aldehyde  formation.  J.  H.  Birkinshaw. 

p„  measurements  with  the  quinhydrone 
electrode  in  succinodehydrogenase  solutions  at 
37°.  J.  Lehmann  (Skand.  Arch.  Physiol.,  1929,  55, 
28G — 306;  Chem.  Zentr.,  1929,  i,  3126). — Constant 
potentials  were  obtained  up  to  pa  7-10,  the  corre¬ 
sponding  values  agreeing  to  0-01  with  those 
obtained  by  means  of  the  hydrogen  electrode.  Up 
to  pn  7-70  values  of  similar  accuracy  can  be  obtained 
by  taking  readings  1 — 1-5  min.  after  the  addition  of 
quinhydrone  to  the  enzyme  solution  at  37°. 

A.  A.  Eldridge. 

Methylene-blue  method  for  the  study  of  bio¬ 
logical  dehydrogenation.  I.  pa  measurements 
with  the  quinhydrone  electrode  at  37°  in  succino¬ 
dehydrogenase  solutions  in  presence  of  methyl¬ 
ene-blue.  J.  Lehmann  (Skand.  Arch.  Physiol., 
1929,  55,  307—315;  Chem.  Zentr.,  1929,  i,  3126).— By 
means  of  the  quinhydrone  electrode  pn  measurements 
can  be  made  in  the  systems  mcthylene-blue-leuco- 
methylene-blue  and  succinic-fumaric  acids  at  37° 
with  an  accuracy  of  0-01 — 0-03  up  to  pn  8. 

A.  A.  Eldridge. 

Methylene-blue  reduction.  I — III.  G.  Schwarz 
(Milchwirt.  Eorsch.,  1929,  7,  540 — 557,  558 — 571, 
572 — 582;  Chem.  Zentr.,  1929,  ii,  362). — The  reduc¬ 
tion  of  methylene-blue  depends  on  the  presence  of 
ferrous  hydroxide;  ferrous  ions  are  not  sufficient. 
Lactose  lission  products  of  aldehydic  nature  are 
largely  concerned.  The  reduction  is  favoured  by 
decomposition  products  of  milk  proteins.  The  pn 
of  milk  is  favourable  to  the  reduction  of  methydene- 
blue.  The  separation  of  the  Schardinger  enzyme  is 
described.  A.  A.  Eldridge. 

Specificity  of  animal  phosphatases.  C.  Hom- 
merberg  (Z.  physiol.  Chem.,  1929, 185,  123 — 145). — 
Kidney  phosphatase  (Erdtman,  A.,  1928,  671,  1157) 
and  bone  phosphatase  (cf.  Martland  and  Robison, 
A.,  1927,  699 ;  1929,  603)  have  the  same  action  on 
glycerophosphate,  hexosemonophosphate,  and  hexose- 
diphosphate.  The  decomposition  of  the  diphosphate 
is  catalysed  in  both  stages  equally  well  by  kidney 
phosphatase  as  by  bone  phosphatase.  Sodium  borate 
retards  the  initial  action  of  both  preparations  on 
glycerophosphate;  glycerol  has  a  slight  inhibitory 
action  (cf.  Martland  and  Robison,  loc.  cit.).  The 
velocity  coefficients  of  the  fission  reactions  increase 
with  increasing  amount  of  enzyme. 

Whereas  magnesium  ions  activate  kidney  phos¬ 
phatase  (Erdtman,  loc.  cit.),  they  retard  or  have 
no  action  on  bone  phosphatase  preparations.  The 


different  solubilities  of  the  enzyme  extracts  in  alcohol, 
the  different  pa  optima  (Akasawa,  J.  Biochem.  Japan, 
1928,  10,  157),  and  the  variation  in  the  activation  by 
magnesium  arc  probably  due  to  admixed  substances 
in  the  enzyme  preparations.  There  are  no  specific 
glycero-,  hexosemono-,  or  hexosedi-phosphatases. 

H.  Burton. 

Enzymic  decomposition  of  nicotine.  Y.  Kuno 
(Bui.  Sci.  Fak.  Terkult.  Kjusu,  1929,  3,  291).— The 
author  has  been  unable  to  confirm  the  results  of 
Fodor  and  Reifenberg  (A.,  1925,  i,  1519),  who  claimed 
that  an  enzyme  capable  of  decomposing  nicotine 
exists  in  tobacco  juice  and  extract. 

W.  0.  Kermack. 

Rennin-like  activity  of  Galium  spp.  D.  Aye 
(Pharm.  Ztg.,  1929,  74,  1125 — 1126). — Aqueous 
extracts  of  three  species  of  bedstraw  were  evaporated 
to  dryness  at  a  low  temperature  and  the  dry  extract 
was  mixed  with  lactose  so  that  the  quantities  taken  for 
test  bore  a  definite  relation  to  the  original  weight  of 
the  plants  extracted.  It  was  thus  found  that  Galium 
mollvgo  and  G.  verum  have  pronounced  and  almost 
equal  curdling  potency  (6  g.  of  G.  mollugo  are  equi¬ 
valent  to  8 — 10  g.  of  G.  verum,  or  to  0-0001  g.  of 
rennet  powder),  whereas  G.  paluslre  is  almost  inactive. 

W.  A.  Silvester. 

Concentration  of  pepsin  and  chemistry  of  its 
action.  B.  Lustio  (Biochem.  Z.,  1929,  215,  205 — 
214). — From  Merck’s  “  pepsin  absolutum  ”  a  prepar¬ 
ation  having  about  four  times  the  activity  was  pre¬ 
pared  by  dialysis  for  48  hrs.  from  pu  1-8  to  5 — 5-2  and 
subsequent  precipitation  with  50%  acetone.  Adsorp¬ 
tion  methods  led  in  some  cases  to  increased  activity, 
but  there  were  larger  losses  on  elution.  A  solution 
of  this  concentrated  pepsin  after  3 — 4  min.  at  65°  was 
inactive.  Determinations  of  refractive  index,  optical 
activity,  nitrogen,  amino-,  carboxyl,  methoxyl,  and 
methylimino-groups,  and  ttyptophan  were  performed 
on  several  preparations  of  pepsin  of  varying  activity. 
Inactivation  by  heat  produces  no  change  in  refractive 
index,  indicating  no  increase  in  amino-  and  carboxyl 
groups.  There  was  a  small  but  constant  increase  in 
hydrogen  and  decrease  in  carbon  with  inactivation. 
This  suggests  a  hydrolysis  of  a  CO-NH  linking.  The 
decrease  in  polypeptide  carboxyl  and  the  increase 
in  total  amino-  and  carboxyl  groups  indicate  a 
deaggregation  of  the  pepsin  molecule. 

__  J.  H.  Birkinshaw. 

Enzymic  liberation  of  halogens  from  iodine- 
bromine-protein  compounds.  E.  Mislowitzer 
(Med.  Klin.,  1929,  25,  4-72 — 473  ;  Chem.  Zentr.,  1929, 
ii,  63 — 64). — The  proportion  of  bromine  eliminated  by 
water,  pepsin,  and  trypsin  from  commercial  prepar¬ 
ations  was  determined.  A.  A.  Eldridge. 

Determination  of  trypsin  and  enterokinase. 
Iv.  Linderstrom-Lang  and  E.  M.  Steenberg  (Compt. 
rend.  Lab.  Carlsberg,  1929,  17,  No.  16,  1 — 31). — A 
modification  of  the  method  of  Willstiitter,  Wakl- 
schmidt-Leitz,  Dunaiturria,  and  Kunstner  (cf.  A., 
1927,  174)  for  the  determination  of  trypsin  and 
enterokinase  is  given  depending  on  the  measurement 
of  the  increase  of  carboxyl  groups  at  pa  9-1  and  at  30° 
in  the  mixture  of  enzyme,  activator,  and  substrate. 
For  the  substrate  caseinogen  has  been  found  to  be  the 
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most  suitable  protein.  To  effect  maximum  activation 
of  trypsin  about  thirty  times  as  much  enterokinase 
is  required  when  the  substrate  is  caseinogen  as  when 
it  is  gelatin.  Details  are  given  for  the  preparation 
of  a  highly  purified  erepsin-free  kinase  solution 
depending  on  adsorption  with  alumina  followed  b\T 
dialysis  and  precipitation  of  the  inactive  protein  with 
tannic  acid.  W.  O.  Kermack. 

Determination  and  separation  of  the  proteolytic 
enzymes  in  green  malt.  K.  Linderstrom-Lang 
and  M.  Sato  (Compt.  rend.  Lab.  Carlsberg,  1929, 
17,  No.  17,  1 — 40). — The  peptidase  of  green  malt 
(determined  by  measuring  its  action  on  df-lcucyl- 
glycine  at  pu  8-0)  becomes  inactivated  when  the 
aqueous  solution  is  kept,  so  that  solutions  can  readily 
be  obtained  containing  only  the  proteinase  (deter¬ 
mined  by  measuring  its  action  on  edestin  at  pa  4T), 
which  is  stable  under  the  above  conditions.  To  obtain 
solutions  of  the  peptidase  free  from  proteinase,  the  latter 
may  be  adsorbed  by  ferric  hydroxide  at  pn  8-0  from 
a  solution  containing  44%  of  glycerol,  which  prevents 
destruction  of  the  peptidase.  In  this  way  practically 
all  the  proteinase  is  removed  and  up  to  50%  of  the 
peptidase  is  left  in  solution.  The  adsorbed  peptidase 
is  readily  eluted  by  means  of  phosphate  or  ammonia 
solutions,  whilst  the  proteinase  is  removed  with 
greater  difficulty  by  phosphate  and  apparently  not  at 
all  by  ammonia.  Maximum  adsorption  takes  place 
in  the  case  of  proteinase  at  pH  4-7  and  SO  and  in  the 
case  of  peptidase  at  pa  4-7,  so  that  the  best  separ¬ 
ation  is  effected  at  pa  8-0.  The  proteinase  is  also 
adsorbed  by  alumina  or  kaolin,  but  the  separation  is 
not  sharp,  and  much  of  the  peptidase  activity  is  lost 
when  the  elimination  of  the  proteinase  is  accomplished 
by  means  of  these  adsorbents.  The  effect  of  the 
hydrogen-ion  concentration  on  the  adsorption  of  the 
enzymes  by  alumina  and  kaolin  has  also  been  investi¬ 
gated,  and  additional  work  is  described  on  the  vari¬ 
ations  of  the  activity  of  the  enzymes  at  different 
hydrogen-ion  concentrations  (ef.  Mill  and  Linder¬ 
strom-Lang,  A.,  1929, 957).  The  action  of  the  extracts 
on  dMeucylglycylglycine  is  parallel  under  all  conditions 
to  its  action  on  rfMcucylglycine,  so  that  it  appears 
probable  that  the  same  peptidase  effects  the  hydrolysis 
of  both  the  tripeptide  and  the  dipeptide. 

W.  O.  Kermack. 

Action  of  fluorine  and  of  iodine  on  urease.  M. 
Jacoby  (Biochem.  Z.,  1929,  214,  368—373;  cf.  A., 
1928,  115S). — Fluoride  acts  on  urease  in  media 
buffered  with  various  salts  and  the  action  is  most 
pronounced  when  the  media  are  acid.  In  unbuffered 
media  the  ammonia  which  is  formed  by  decomposition 
of  urea  alters  the  reaction  and  -weakens  the  effect  of 
the  fluoride.  Sodium  iodide  has  a  powerful  inhibiting 
effect,  which  increases  first  rapidly,  then  slowly,  with 
the  amount  used,  on  the  activity  of  urease.  The 
action  of  the  iodide  is  most  pronounced  when  the 
medium  is  faintly  alkaline.  Even  when  the  amount 
of  iodide  used  is  very  large  the  activity  of  the  enzyme 
is  never  completely  destroyed.  Sodium  thiocyanate 
does  not  inhibit  the  action  of  urease. 

W.  McCartney. 

Cell-free  fermentation.  A.  Lebedev  (Biochem. 
Z.,  1929,  214,  48S — 496 ;  cf.  A.,  192S,  673).— The 


results  of  Kostytschev  and  Sehulgina  (A.,  1929,  724) 
cannot  be  confirmed  and  their  views  are  rejected. 

W.  McCartney. 

Glutathione.  I.  Preparation  in  crystalline 
form  ;  identification.  E.  C.  Kendall,  B.  F. 
McKenzie,  and  H.  L.  Mason  (J.  Biol.  Chein.,  1929, 
84,  657 — 674;  cf.  Hopkins,  A.,  1929,  1491). — Baker’s 
yeast  (45  kg.)  is  extracted  with  water  (200  litres)  and 
benzene  (9600  c.c.),  the  suspension  is  further  treated 
with  60  litres  of  water,  and,  after  2  hrs.,  with  sulphuric 
acid  and  barium  hydroxide  in  equivalent  amounts ; 
it  is  then  cleared  on  the  centrifuge  and  precipitated 
with  lead  acetate,  the  precipitate  is  decomposed  with 
sulphuric  acid,  and  the  filtrate  is  adjusted  to  pn  4-0 
by  addition  of  barium  hydroxide  and  again  filtered. 
Barium  is  removed  by  treatment  -with  excess  of 
sulphuric  acid  and  the  filtrate  is  precipitated  with 
phosphotungstic  acid  at  0°,  the  precipitate  is  removed, 
and  the  solution  adjusted  to  ptl  7-0  with  barium 
hydroxide ;  after  filtration  from  the  barium  phospho- 
tungstate  the  solution  is  freed  from  barium  with 
excess  of  sulphuric  acid  and  treated  with  mercuric 
sulphate.  The  solution  obtained  on  recovery  from 
the  mercury  precipitate  in  the  usual  manner  is  con¬ 
centrated  to  a  small  volume ;  on  keeping  the  solution 
crystallisation  sets  in.  The  yield  is  about  23  g.  of 
crystalline  glutathione,  C10H17OfiN3S,  m.  p.  190 — 
192°.  When  hydrolysed  with  hydrochloric  acid  the 
substance  yielded  glutamic  acid  hydrochloride.  After 
benzoylation  of  the  hydrolysis  products  hippuric  acid 
was  obtained;  the  mother-liquor  from  the  latter 
yielded  cystine.  Glutathione  thus  appeared  to  be 
a  tripeptide  containing  glutamic  acid,  glycine,  and 
cystine.  Glutathione  was  treated  with  nitrous  acid 
and  the  product  was  hydrolysed ;  no  glutamic  acid  was 
obtained,  but  benzoylation  of  the  solution  caused  the 
formation  of  hippuric  acid.  When  glutathione  was 
oxidised  with  hydrogen  peroxide,  no  ether-soluble 
organic  acids  were  formed ;  hydrolysis  of  the  oxidation 
product  afforded  succinic  acid,  but  no  glycine  or 
glutamic  acid.  Glutathione  is  therefore  probably 
glutamic  acid  in  which  the  carboxyl  group  adjacent 
to  the  amino-group  is  linked  to  glycine  and  the 
second  carboxyl  group  to  cystine.  Glutathione  is  not 
readily  hydrolysed  by  boiling  with  0-liV-hydrochloric 
acid.  C.  It.  Harington. 

Dissimilarity  of  inner  and  outer  protoplasmic 
surfaces  in  Valonia.  II.  E.  B.  Damon  (J.  Gen. 
Physiol.,  1929, 13,  207 — 221). — The  P.D.  between  the 
inner  and  outer  surfaces  of  the  protoplasm  of  Valonia 
macrophysa  has  been  measured,  improvements  on  the 
author’s  earlier  technique  (ibid.,  1927,  11,  193)  being 
embodied.  The  entire  surface  of  the  cell  was  wetted 
with  artificial  sap.  The  P.D.  varies  continuously 
between  25  and  35  millivolts,  the  changes  being 
ascribed  to  penetration  of  potassium  chloride  into  the 
protoplasm.  K.  V.  Thimann. 

Protoplasmic  potentials  in  Halicystis.  L.  R. 
Blinks  (J.  Gen.  Physiol.,  1929,  13,  223 — 229). — The 
P.D.  across  the  protoplasm  of  Halicystis  has  been 
measured  (cf.  preceding  abstract).  It  is  reduced  or 
abolished  by  contact  with  certain  salt  solutions. 

K.  V.  Tiiimann. 
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Pigment  of  Blepharisma.  11.  Emerson  (J.  Gen. 
Physiol.,  1929,  13,  159 — 161). — The  alcoholic  extract 
of  the  red  pigment  of  Blepharisma,  changes  colour 
with  pa.  Its  absorption  spectrum  shows  three  bands 
between  450  and  600  |ijx.  K.  V.  Thimann. 

Metabolism  of  two  protozoans.  R.  Emerson 
(J.  Gen.  Physiol.,  1929,  13,  153 — 15S). — -Measure¬ 
ments  of  the  respiration  of  Amo’.ba  proteus  and 
Blepharisma  undvlans  have  been  made.  The 
respiratory  quotient  in  each  case  was  about  1. 
Blepharisma  shows  distinct  anaerobic  metabolism. 

K.  V.  Thimann. 

Oxygen  consumption  of  Colpidinm  colpoda. 
R.  A.  Peters  (J.  Physiol.,  1929,  68,  Proc.  Physiol. 
Soc.,  ii — iii). — Young  cultures  of  C.  colpoda  use  0-2  c.c. 
of  oxygen  per  week  per  million  organisms,  equivalent 
to  10  litres  per  kg.  per  hr.  0005ilf -Potassium 
cyanide  stops  the  oxygen  consumption  and  causes 
cytolysis.  E.  Boyland. 

.  Evolution  of  asparaginase  in  cultures  of  Asper¬ 
gillus  niger,  D.  Bach  (Bull.  Soc.  Chirn.  biol.,  1929, 
11,  994 — 1006). — Only  in  old  cultures  and  then  in 
negligible  quantity  has  asparaginase  been  observed 
in  the  fluid,  media ;  it  is  an  endo-enzyme.  Mycelia 
grown  on  media  the  nitrogen  source  of  which  is 
ammonium  salts,  asparagine,  peptone,  or  urea  show 
a  comparable  enzymic  activity  which  gradually  falls 
to  a  minimum  after  6  days’  growth,  rising  again  to  a 
maximum  which  may  be  greater  than  that  of  the 
young  mycelia  and  thereafter  gradually  diminishing. 
The  second  maximum  is  attributed  to  a  true  proteolysis. 
Asparaginase  is  one  of  the  deamidases  employed  by 
the  fungus  to  liberate  ammonia  from  the  degradation 
products  of  the  protein  molecule.  C.  C.  N.  Vass. 

Evolution  of  urease  in  cultures  of  Aspergillus 
niger.  D.  Bach  (Bull.  Soc.  Chim.  bioL,  1929,  11, 
1007 — 1015).— Urease  does  not  pass  into  the  fluid 
medium ;  it  is  present  in  the  mycelia  grown  on  media 
containing  ammonium  salts,  asparagine,  urea,  or 
peptone,  and  reaches  its  highest  concentrations  when 
the  medium  contains  urea  or  peptone.  In  the  last- 
named  medium,  the  urease  activity  remains  high 
during  the  initial  stages  of  growth  and  then  rapidly 
decreases  and  is  almost  absent  when  proteolysis 
commences.  In  media  containing  asparagine  or 
ammonium  salts  the  lower  urease  activity  is  aug¬ 
mented  during  the  first  six  days  of  growth  and  then 
rapidly  decreases.  It  thus  appears  that  urease  and 
asparaginase  are  produced  in  the  mycelia  of  A.  niger 
in  almost  an  inverse  ratio  (cf.  preceding  abstract). 

C.  C.  N.  Vass. 

Are  the  urease  and  asparaginase  of  Asper¬ 
gillus  niger  endo-enzymes  ?  D.  Bach  (Bull.  Soc. 
Chim.  biol.,  1929,  11,  1016— 1024).— The  filtrate 
obtained  through  paper  from  dry  powdered  mycelia  of 
A.  niger  in  buffer  solutions  possesses  about  one  fifth 
of  the  urease  or  asparaginase  activity  of  the  mycelia. 
Prolonged  extraction,  especially  in  regard  to  aspar¬ 
aginase,  causes  destruction  of  the  enzymic  activities. 
The  filtrates  from  extracts  of  the  mycelia,  ground  with 
sand,  if  filtered  through  paper  are  opalescent  liquids 
possessing  three  times  the  activity  of  the  extracts 
described  above;  but  if  the  extracts  are  filtered 
through  a  Chamberland  filter  they  are  inactive. 


Asparaginase  and  urease  are  therefore  regarded  as 
endo-cellular  enzymes  of  the  fungus. 

C.  C.  N.  Vass. 

Decomposition  of  gluconic  acid  by  fungi.  C. 
Wehmer  (Ber.,  1929,  62,  2672—2674;  cf.  A., 

192S,  1164). — Calcium  gluconate  is  converted  by  A. 
mutatus  into  calcium  carbonate;  oxalic,  citric,  or 
tartaric  acid  is  not  intermediately  formed  and  the 
production  of  fumaric  or  malic  acid  is  doubtful. 
Sodium  gluconate  is,  however,  transformed  into  sodium 
oxalate.  The  calcium  salts  of  other  organic  acids 
(lactic,  malic)  which  are  soluble  in  water  give  calcium 
carbonate,  whereas  the  sodium,  potassium,  or 
ammonium  hydrogen  salts  afford  oxalate,  the  normal 
salts  being  attacked  with  greater  difficulty. 

H.  Wren. 

Production  of  gluconic  and  ketogluconic  acids 
by  Bacterium  gluconicum,  B.  xylinum,  and  B. 
xylinoidcs.  S.  Hermann  (Biochem.  Z.,  1929,  214, 
357 — 367;  cf.  A.,  1928,  330). — B.  gluconicum  con¬ 
verts  dextrose,  gluconic  acid,  sodium  and  calcium 
gluconates,  and  laevulosc  into  5-ketogluconic  acid. 
Yields  of  up  to  70%  of  the  keto-acid  are  obtained. 
B.  xylinum  and  B.  xylinoides  convert  dextrose  and 
salts  of  gluconic  acid,  but  not  the  acid  itself,  into  the 
keto-acid.  Ljcvulose  is  not  converted  into  the  keto- 
acid  by  B.  xylinum.  B.  xylinum  and  B.  xylinoides 
act  much  more  slowly  on  dextrose  than  does  B. 
gluconicum,  but  in  the  presence  of  calcium  carbonate 
the  difference  in  the  rates  of  action  is  not  very  great. 

W.  McCartney. 

Acids  produced  in  fermentation  of  maize  by 
Clostridium  acetobutylicum.  H.  R.  Steles,  W.  K. 
Peterson,  and  E.  B.  Fred  (J.  Biol.  Chem.,  1929,  84, 
437 — 453).— Fermentation  of  maize  with  C.  aceto¬ 
butylicum  yielded,  under  ordinary  conditions,  27% 
of  a  mixture  of  ethyl  and  butyl  alcohols  and  acetone, 
and  2-3%  of  total  acids;  in  presence  of  excess  of 
calcium  carbonate  the  yield  of  solvents  was  16-4% 
and  of  acid  16-3%.  In  the  latter  case  the  volatile 
acids  constituted  15%  and  consisted  of  0-07%  of 
formic,  6-31%  of  acetic,  and  S-62%  of  butyric  acids. 
The  non-volatile  fraction  contained  a  mixture  of 
hydroxy-acids.  Curves  are  given  showing  the  changes 
in  the  individual  volatile  acids  during  the  course  of 
the  fermentation.  Extra  formic  acid  added  to  the 
fermentation  mixture  was  destroyed ;  this  supports 
the  hypothesis  that  formic  acid  is  the  precursor  of 
the  hydrogen  and  carbon  dioxide  which  are  produced 
during  the  fermentation.  C.  R.  Hakington. 

Fermentation  of  dibydroxyacetone.  A.  I. 
Virtanen,  H.  Karstrom,  and  O.  Turpeenen  (Natur- 
wiss.,  1929, 17, 877). — The  fermentation  of  dihydroxy- 
acetone  by  B.  coli  has  been  studied.  Phosphate 
addition  (optimal  effect  1%  P203)  accelerates  the 
fermentation  of  dextrose  and  dihydroxyacetone  to 
the  same  extent,  i.e.,  at  pn  6-2  the  rate  is  70 — S0% 
greater  than  in  water.  Dextrose  yields  40%  of  lactic 
acid,  20%  of  succinic  acid,  10%  of  acetic  acid,  and  10% 
of  alcohol,  whilst  dihydroxyacetone  gives  glycerol, 
acetic,  and  formic  acids,  the  proportions  under  the 
best  conditions  being  42-6,  30,  and  17%,  respectively. 
The  fermentation  of  dihydroxyacetone  is  regarded 
primarily  as  a  Cannizzaro  reaction,  giving  glycerol 
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and  glyceric  acid.  The  fact  that  phosphate  addition 
plays  the  same  part  with  dextrose  as  with  dihydroxy- 
acetonc  indicates  a  similar  mechanism  for  ferment¬ 
ation  in  both  eases.  R.  A.  Morton. 

Fermentation  of  dextrose,  lsevulose,  and 
arabinose  by  organisms  from  spoiled  tomato 
products.  C.  S.  Pederson  (New  York  State 
Agric.  Exp.  Sta.  Tech.  Bull.  No.  151,  1929,  22  pp.). — 
Yeast  extract  containing  3%  of  dextrose,  lsevulose,  or 
arabinose  was  inoculated  with  the  organisms  obtained 
from  spoiled  tomato  products  (cf.  B.,  1930,  35), 
and,  after  incubation  for  1  month  at  25°,  the  ferment¬ 
ation  products  were  examined.  The  organisms 
Lactobacillus  lycopcrsici,  L.  gayoni,  L.  pentoaceticus , 
L.  mannito-posum ,  and  Leuconostoc  pleofructi  produce 
lactic  and  acetic  acids,  ethyl  alcohol,  and  carbon 
dioxide  from  dextrose  and  mannitol,  lactic  and  acetic 
acids  and  carbon  dioxide  from  kcvuloso.  Lacto¬ 
bacillus  plantarum  produces  lactic  acid  almost  ex¬ 
clusively  from  both  sugars.  Identification  of  the 
lactic  acid  by  preparing  the  zinc  salt  showed  that  the 
acid  from  the  Leuconostoc  culture  is  the  lcovorotatory 
form,  whereas  all  the  other  organisms  produce  the 
inactive  acid.  Lactic,  and  acetic  acids  are  the  main 
products  from  arabinose,  carbon  dioxide  being  formed 
in  small  amounts.  H.  J.  Dowden. 

Starcb-like  radiate  crystals  produced  by 
Bacterium  maryinatum  in  starch  media.  L. 
McCulloch  (J.  Agric.  Res.,  1929,  39,  495 — 501). — 
Spherocrystals  up  to  140  g  in  diameter,  formed  by 
B.  marginatum  in  culture  media  containing  starch 
and  a  sugar  or  an  alcohol,  have  not  yet  been  identified 
chemically.  E.  Holmes. 

Action  of  bacteria  on  fat.  I.  Relative  merits 
of  various  differential  plating  media  for  lipase- 
producing  organisms.  II.  Microscopic  study 
of  emulsion  of  oil  in  an  agar  medium.  R.  H. 
Turner  (J.  Infect.  Dis.,  1929,  44,  126—133,  134— 
141).  Chemical  Abstracts. 

Production  of  histamine,  tyramine,  broncho- 
spastic  and  arteriospastic  substances  in  blood 
broth  by  pure  cultures  of  micro-organisms. 
Iv.  It.  Koessler,  M.  T.  Hanke,  and  M.  S.  Sheppard 
(J.  Infect.  Dis.,  1928,  43,  363—377). 

Chemical  Abstracts. 

Micro-organisms.  V.  Biochemistry  of  Para- 
plectrum  fastidum.  W.  Grimmer  and  S.  Rausch- 
ning  (Milchwirt.  Forsch.,  1929,  7,  534 — 539;  Chem. 
Zentr.,  1929,  ii,  314). — The  action  of  P.  feetidum  (not 
in  symbiosis  with  B.  mesentericus)  on  caseinogen 
produces  tyrosine  and  leucine;  nearly  half  of  the 
soluble  nitrogen  was  present  as  ammonia.  The  chief 
product  is  butyric  acid ;  secondary  degradation  of 
tyrosine  probably  gave  hydroxyphenylacetic  acid. 

A.  A.  Eldridge. 

Bacillus  pyocyaneus.  N.  P.  Sherwood,  T.  L. 
Johnson,  and  I.  Radotincky  (Univ.  Kansas  Sci. 
Bull.,  1926,  16,  91 — 99). — Animal  charcoal,  added  to 
dextrose  broth,  appears  to  adsorb  the  pigments.  All 
strains  produced  indole  and  hydrogen  cyanide,  only 
one  reduced  nitrate,  whilst  eleven  strains  blackened 
lead  acetate.  Chemical  Abstracts. 


Preparation  of  relatively  pure  bacteriophage. 

A.  P.  Krueger  and  H.  T.  Tamada  (J.  Gen.  Physiol., 

1929, 13,  145 — 151). — The  particles  of  bacteriophage, 
which  are  negatively  charged,  migrate  under  the 
influence  of  an  electric  current  into  a  0-5%  gel  of 
purified  agar.  The  gel  is  then  extracted  with  water 
or  saline.  The  resulting  protein-free  solution  produces 
complete  lysis  of  susceptible  bacteria  at  an  average 
dilution  of  1010.  The  method  is  adaptable  to  large 
or  small  scale  and  also  to  determinations  of  the  charge 
on  biological  particles.  K.  V.  Themann. 

Influence  of  bacteriophage  on  Bacterium 
tumefacieus ;  potential  studies  of  filtrates. 
N.  A.  Brown  and  A.  J.  Quirk  (J.  Agric.  Res.,  1929, 
39,  503 — 530). — Normal  plant  juices  were  always 
more  acid  than  the  fresh  juice  of  tumour  tissue 
occasioned  by  B.  tumefaciens,  and  the  total  acid  was 
greater  in  the  tumour  juice.  The  oxidation  potential 
was  always  greater  (more  negative)  in  the  fresh 
tumour  juice,  but  as  oxidation  proceeded  the  pa 
relations  were  reversed.  The  presence  of  a  bacterio¬ 
phage  or  inhibiting  principle  to  B.  tumefacieus  grow¬ 
ing  in  beef-bouillon  cultures  was  established.  The 
development  of  B.  tumefacieus  and  its  bacteriophage 
in  various  media,  as  affected  by  pn  and  other  factors, 
is  discussed.  E,  Holmes. 

Botulinus  toxin.  V.  Influence  of  nitro¬ 
genous  and  lipoid  compounds  on  the  potency  of 
botulinus  toxin.  E.  W.  Sommer  and  H.  Sommer 
(J.  Infect.  Dis.,  1928,  43,  496— 506). 

Chemical  Abstracts. 

Poison  produced  by  Bacterium  enteritidis  and 

B.  aertrycke  which  is  active  in  mice  when  given 
by  mouth.  S.  E.  Branham,  L.  Robey,  and  L.  A. 
Day  (J.  Infect.  Dis.,  1928,  43,  507—515). 

Chemical  Abstracts. 

Extracellular  production  of  toxin  by  Clostri¬ 
dium  botulinum,  type  B.  Glucose  inhibition  of 
extracellular  toxin-producing  enzymes  of  C. 
botulinum.  Destruction  of  diphtheria  toxin  by 
bacteria.  C.  N.  Stark,  J.  M.  Sherman,  and  P. 
Stark  (J.  Infect.  Dis.,  1928,  43,  565,  566 — 568,  569 — 
570).  Chemical  Abstracts. 

Haemolytic  substance  in  pneumococcus  culture 
broth.  G.  M.  Sickles  and  J.  M.  Coffey  (J.  Infect. 
Dis.,  1928,  43,  490 — 495). — The  absorption  behaviour 
of  the  thermolabile  substance  is  described. 

Chemical  Abstracts. 

Proteus  hiemolysin.  J.  F.  Norton,  E.  Verder, 
and  C.  Ridgway  (J.  Infect.  Dis.,  1928,  43,  458 — 
460). — The  substance,  characteristic  of  the  proteus 
group  of  bacteria,  which  is  lytic  for  red  blood-cells  is 
heat-labile,  formed  during  the  early  growth  of  a 
culture,  and  is  destroyed  by  phenol  disinfectants. 

Chemical  Abstracts. 

Action  of  saponin  on  antitoxin.  D.  A.  Scott 
and  D.  Glaister  (J.  Biol.  Chem.,  1929,  84, 475 — 485). 
— Acidification  of  a  solution  of  diphtheria  antitoxin 
in  presence  of  saponin  causes  a  precipitation  of  a 
saponin-protein  complex  which  reaches  a  maximum 
at  pn  4-0.  The  amount  of  precipitate  is  proportional 
to  the  concentration  of  saponin  up  to  0-75%  of  the 
latter,  but  the  composition  of  the  precipitate  is 
constant,  the  saponin :  protein  ratio  being  1-26.  There 
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was  an  absolute  loss  of  activity  in  the  precipitate  and 
no  purification  of  the  antitoxin  was  effected.  .  The 
presence  of  1%  of  sodium  chloride  prevented  the 
precipitation,  and  the  saponin  could  be  recovered 
from  the  precipitate  by  treatment  of  the  latter  with 
dilute  sodium  hydroxide  or  2%  sodium  chloride.  In 
the  case  of  insulin  (cf.  Harington  and  Scott,  A.,  1929, 
S51)  the  precipitate  which  forms  at  -10  consists  of  a 
saponin-protein  complex,  whilst  that  which  appears 
at  pa  5-6  is  free  from  saponin.  C.  R.  Harington. 

Size  of  bacteria  as  the  cause  of  the  logarithmic 
order  of  death.  0.  Rahn  (J.  Gen.  Physiol.,  1929, 
13,  179 — 205). — Theoretical.  If  each  cell  contains 
one  essential  molecule,  the  inactivation  of  which,  by 
heat  or  disinfection,  causes  death,  then  it  is  calculated 
that  death  takes  place  according  to  a  logarithmic 
curve,  as  is  found  experimentally.  If  the  cell  contains 
many  such  essential  molecules,  the  reaction  changes 
to  a  type  similar  to  that  found  for  complex  organisms, 
i.e.,  a  latent  period  followed  by  a  short  period  of  rapid 
death.  The  death  rate  K  in  recorded  experiments  is 
generally  either  constant,  agreeing  with  the  calcul¬ 
ations  for  only  one  essential  molecule,  or  decreasing 
with  time.  The  latter  effect  is  explained  as  due  to  the 
superposition  of  a  graded  variation  in  resistance  on 
the  logarithmic  curve .  The  reason  for  the  logarithmic 
effect  is  the  variation  in  size  of  the  cells. 

K.  V;  Thimann. 

Chemical  and  bacterial  inhibition  of  gas 
formation  in  bacterial  cultures.  M.  Ishikawa  (J. 
Infect.  Dis.,  1928,  43,  311 — 320). — The  suppression 
of  formation  of  gas  in  bacterial  cultures  by  bismuth 
nitrate,  oxynitrate,  carbonate,  and  gallate,  ammonium 
benzoate  and  nitrate,  sodium  benzoate,  nitrate, 
fluoride,  iodate,  and  salicylate,  potassium  dichromate 
and  chlorate  was  studied.  Chemical  Abstracts. 

Germicidal  action  of  hydroxy-soaps.  A.  H. 
Eggerth  (J.  Exp.  Med.,  1929,  50,  299—313). — 
a-Hydroxy-soaps  are  germicidal  to  certain  organisms ; 
the  germicidal  action  increases  with  mol.  wt.  up  to 
the  soap  of  a-hydroxystearic  acid  ;  soaps  with  more 
carbon  atoms  are  less  effective.  The  introduction  of 
a  hvdroxy-group  into  saturated  soaps  increases 
specificity,  but  hydroxylated  unsaturated  soaps  are 
less  selective.  E.  Boyland. 

Tetraiodophenolphthalein  as  an  antiseptic  and 
germicide  of  the  biliary  tract.  A.  C.  Nickel  (J. 
Pharm.  Exp.  Ther.,  1929,  37,  359— 366).— Tetra¬ 
iodophenolphthalein  has  a  germicidal  effect,  in 
dilutions  up  to  1  :  100,000,  on  streptococci  and 
staphylococci  obtained  from  gall-bladders.  It  has 
no  effect  on  colon  bacilli.  K.  V.  Thimann. 

A  new  quinoline  derivative  in  the  treatment  of 
infection.  G.  Armitage  and  J.  Gordon  (Lancet, 
1929, ii,  968— 970). — 2-p-Dimethylaminoanil-6-methyl- 
quinoline  methochloride  is  a  useful  antiseptic  of  low 
toxicity.  E.  Boyland. 

Influence  of  iodide  on  bacterial  decomposition 
of  nitrogenous  substances.  M.  Ishikawa  (J. 
Infect.  Dis.,  1928,  43,  321—326). — Potassium  iodide 
and  iodate  inhibit  the  formation  of  ammonia  bv 
cultures  of  proteolytic  organisms  and  the  production 
of  amino-acids  by  the  proteolytic  baeteria-free 


enzyme.  Potassium  iodide  decreases  the  liberation 
of  ammonia  from  urea  by  urea-splitting  bacteria. 

Chemical  Abstracts. 

Catalytic  decomposition  of  some  iodine  com¬ 
ounds.  (Theory  of  iodine  antiseptics.)  E. 

hargaee  (Biochem.  Z.,  1929,  215,  69 — 78). — The 
presence  of  cysteine  or  thioglycollic  acid  catalyses 
the  removal  of  iodine  from  the  antiseptics  iodoform, 
iodol,  europhene,  aristol,  nosophene,  vioform  in 
aqueous  suspension  and  diffused  light  at  37°.  Eree 
iodine  is  not  detected.  The  decomposition  of  iodo¬ 
form  in  carbon  disulphide  and  in  ether  with  and 
without  thioglycollic  acid  was  followed  quantitatively. 

J.  H.  Birkinshaw. 

Bactericidal  action  of  ultra-violet  light.  I. 
Reaction  to  monochromatic  radiations.  II. 
Effect  of  various  environmental  factors  and  con¬ 
ditions.  E.  L.  Gates  (J.  Gen.  Physiol.,  1929,  13, 
231 — 248,  249 — 260). — I.  Cultures  of  S ■  aureus  on 
agar  were  exposed  to  ultra-violet  radiation  of  selected 
frequencies,  covered  after  exposure  with  a  second  layer 
of  agar,  and  counted  after  incubation.  The  energy 
of  the  radiation,  as  measured  by  thermopiles,  was 
plotted  against  percentage  deaths.  Curves  of  a 
logarithmic  type,  but  with  three  modifications,  were 
obtained  :  (a)  an  initial  period  of  no  deaths,  (6)  first 
20%  of  bacteria  destroyed  by  less  energy  than  the 
average  for  the  rest,  (c)  last  10%  of  bacteria  destroyed 
by  more  average  energy  than  the  rest.  The  theoretical 
significance  of  the  curves  is  discussed  (cf.  Rahn, 
above). 

II.  The  Bunsen-Roscoe  reciprocity  law  does  not 
hold  with  accuracy  for  bactericidal  action  of  ultra¬ 
violet  light.  The  longer  wave-length  limit  for  bac¬ 
tericidal  action  is  about  310  pp.  The  temperature 
coefficient  for  10°  rise  approaches  1,  indicating  that 
the  reaction  is  physical  or  photochemical.  Neither 
polarisation  of  the  incident  light  nor  variation  in  the 
pn  of  the  substrate  between  4-5  and  7-5  has  any  effect 
on  the  reaction.  K.  V.  Thimann. 

Action  of  adrenaline.  IV.  Influence  of 
adrenaline  on  lactic  acid  production  and  blood- 
sugar  utilisation.  Effect  of  adrenaline  on 
arterial  and  venous  blood-sugar  in  men.  C.  F. 
Cori  and  G.  T.  Cori  (J.  Biol.  Chem.,  1929,  84,  683— 
698,  699 — 701). — Subcutaneous  administration  of 
0-2  mg.  of  adrenaline  per  kg.  to  rabbits  raises  the 
blood-lactic  acid  from  11  mg.  to  a  maximum  of  74  mg. 
per  100  c.c.  in  1  hr.,  the  normal  value  being  reached 
again  in  5  hrs. ;  the  hyperglycsemia  persists  for  about 
the  same  length  of  time  as  the  increase  in  lactic  acid. 
Simultaneous  administration  of  insulin  suppresses  the 
hyperglycsomia,  but  has  little  effect  on  the  rise  in  the 
lactic  acid.  The  latter  increase  must  come  from 
the  muscles,  since  the  normal  arterio-venous  difference 
of  0-3  mg.  of  lactic  acid  per  100  c.c.  is  increased  to 
more  than  10  mg.  after  adrenaline.  The  normal 
arterio-venous  difference  in  blood-sugar  is  not  affected 
in  adrenaline  hypcrglycrcmia,  but  is  trebled  in  alimen¬ 
tary  hyperglyesemia ;  this  failure  of  utilisation  of 
blood-sugar  by  the  peripheral  tissues  affords  the 
explanation  of  the  production  of  hyperglyesemia, 
under  the  influence  of  adrenaline,  from  the  limited 
amount  of  sugar  available  to  the  liver. 
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Adrenaline  hyperglycemia  in  man  is  not  accom¬ 
panied  by  any  alteration  in  the  arterio-venous  differ¬ 
ence  in  blood-sugar  concentration. 

C.  R.  Haringtox. 

Comparison  of  the  glycogenolytic  responses  to 
adrenaline  administered  by  the  subcutaneous 
and  intravenous  routes.  G.  S.  Eadie  (Amer.  J. 
Physiol.,  1929,  90,  711 — 717). — -The  hyperglycemic 
response  to  adrenaline  varies  with  the  dose  on  sub¬ 
cutaneous  injection,  but  the  response  to  intravenous 
injection  is  independent  of  the  dose. 

E.  Boyland. 

Hormone  of  the  suprarenal  cortex.  E.  de 
Mira  and  J.  Fontes  (Compt.  rend.  Soc.  Biol.,  1929, 
100,  C02— 604;  Chein.  Zentr.,  1929,  ii,  181).— The 
finely  divided  cortex  was  boiled  for  5  min.  with  0-lAr- 
hydrochloric  acid ;  if  the  filtrate  contained  adrenaline, 
it  was  made  alkaline  with  sodium  hydrogen  carbonate, 
treated  with  a  current  of  ah,  and  again  acidified. 
Experiments  on  re-stimulation  of  muscle  are  described. 

A.  A.  Eldridge. 

Substances  in  secretin  extract  influencing 
blood-sugar.  I.  H.  Heller  (Arch.  exp.  Path. 
Pharm.,  1929,  145,  343 — 358). — Extracts  have  been 
made  of  the  mucous  membrane  of  the  upper  part  of 
the  small  intestine  of  rabbits  and  oxen,  which  when 
injected  subcutaneously  into  a  rabbit  lower  the 
blood-sugar.  This  action  is  only  slight  when  the 
blood-sugar .  is  at  its  fasting  level,  but  after  it  has 
been  raised  either  by  administration  of  dextrose  or 
by  injection  of  adrenaline  it  is  much  more  marked. 
The  presence  of  choline  and  histamine  in  these 
extracts  does  not  account  for  their  activity.  If 
ergotamine  or  atropine  is  administered  along  with 
the  extract  its  activity  is  lessened,  but  not  com¬ 
pletely  annulled.  The  active  substance  could  not 
be  obtained  from  the  lower  part  of  the  small  intestine. 
It  is  not  destroyed  by  boiling  or  when  subjected  to 
the  action  of  pepsin  or  trypsin,  and  gives  no  protein 
reactions.  On  these  and  other  grounds  it  is  con¬ 
cluded  that  it  is  not  identical  with  either  insulin  or 
secretin.  W.  0.  Kermack. 

Substitutes  for  insulin.  V — VIII.  E.  Kauf- 
mann  (Z.  ges.  exp.  Med.,  1928,  62, 147—153, 154—159, 
160—164,  739—744;  Chem.  Zentr.,  1929,  i,  3112).— 
Hypoglyccemic  agents  were  extracted  from  oat,  rye, 
wheat,  and  rice  bran,  pea,  bean,  and  lentil  shells; 
tolerance  in  diabetes  depends  on  the  content  of 
hypoglyccemic  substance.  Substances  having  the 
same  property  are  obtainable  from  yeast  and  Cortex 
Syzgii  Jambolani.  A.  A.  Eldridge. 

Influence  of  insulin  on  the  fat  content  of  serum. 
A.  A.  Christomanos  (Biochem.  Z.,  1929,  214,  4S2 — 
4S7). — The  free  acid  content,  the  iodine  value  of  ether- 
soluble  unsaturated  compounds,  and  the  total  content 
of  ether-soluble  fat  of  serum  from  the  blood  of  healthy 
and  diabetic  persons  before  and  after  administration 
of  insulin  have  been  determined.  Serum  heated  for 
3 — 4  ln-s.  at  8 — 12  atm.  has  also  been  investigated  in 
the  same  ■  way.  Both  in  healthy  and  in  diabetic 
persons  administration  of  insulin  caused  a  decrease  in 
the  contents  of  free  acid,  of  unsaturated  compounds, 
and  of  ether-soluble  fat  of  the  unheated  serum.  The 
content  of  free  acid  and  of  fat  in  the  serum  was 


increased  by  the  heat  treatment  and  the  increase  was 
greater  after  administration  of  insulin  than  before. 

W.  McCartney. 

Effect  of  insulin  on  blood-amino-nitrogen  of 
the  rabbit.  F.  Bischoff  and  M.  L.  Long  (J.  Biol. 
Chem.,  1929,  84,  629 — 638). — The  blood-amino- 
nitrogen  of  rabbits  falls  during  a  fasting  period  of 
48  hrs.  Neither  insulin  nor  adrenaline  followed  by 
insulin  had  any  effect  on  the  amino-nitrogen  of  the 
blood  of  rabbits.  C.  R.  Harington. 

Influence  of  speed  of  resorption  on  the  action  of 
insulin.  W.  Redisch  and  B.  M.  Bloch  (Endo- 
krinol.,  192S,  1,  241 — 250;  Chem.  Zentr.,  1929,  ii, 
182). — Insulin  li3rpoglycsemia  is  lengthened  by  simul¬ 
taneous  injection  of  a  protein  or  gum  acacia,  owing 
to  diminution  of  the  speed  of  resorption  of  the  insulin. 
Insulin  dialyses  slowly  from  admixtures  with  gum 
acacia,  and  not  at  all  from  admixtures  with  protein. 

A.  A.  Eldridge. 

Effect  of  insulin  and  thyroxine  on  liver  auto¬ 
lysis.  A.  Simon  (Biochem.  Z.,  1929,  215,  102— 
105;  cf.  A.,  1929,  725). — Thyroxine  influences  liver 
autolysis;  the  absence  of  any  effect  in  previous 
experiments  was  due  to  the  strong  buffering  (0’1AT- 
phosphate).  Insulin  does  not  affect  the  autolysis. 

J.  H.  Birkinshaw. 

Behaviour  of  thyroxine  in  the  animal  organism. 
E.  Abderhalden  and  E,  Wertheimer  (Rfl tiger’s 
Archiv,  1928,  221,  82 — 92;  Chem.  Zentr.,  1929,  ii, 

315) . — The  absorption  of  thyroxine  from  its  solutions 

by  various  tissues  was  determined  by  subsequently 
feeding  the  material  to  tadpoles.  Muscle-tissue  was 
most  active,  and  liver-tissue  least  active.  Boiling 
somewhat  increases  the  activity.  The  absorbed 
thyroxine  can  be  regained  by  boiling  only  in  quite 
small  amount.  A.  A.  Eldridge. 

Action  of  the  thyroid  hormone.  R.  Weil  (Klin. 
Woch.,  1929,  8,  652;  Chem.  Zentr.,  1929,  ii,  315 — 

316) . — Although  thyroxine  has  no  proteolytic  pro¬ 

perties,  and  has  no  effect  on  enzymic  fission  of  protein, 
it  increases  the  autolysis  of  guinea-pig’s  liver  at 
neutral  reaction.  A.  A.  Eldridge. 

Action  of  the  parathyroid  hormone.  M.  Reiss 
(Endokrinol.,  1928,  2,  161 — 169;  Chem.  Zentr.,  1929, 
ii,  180). — The  rise  in  blood-calcium  is  caused  by 
mobilisation  of  tissue-calcium  and  not  by  retardation 
of  its  removal  from  the  blood.  “  Parathyreoidin  ” 
facilitates  the  resorption  of  calcium  chloride  from  the 
gastro-intestinal  tract.  A.  A.  Eldridge. 

Antidiuretic  effect  of  the  separated  principles 
of  the  pituitary  gland.  A.  Hemingway  and  J.  M. 
Peterson  (J.  Physiol.,  1929,  68,  238— 246).— Both 
“  pitressin  ”  and  “  pitocin  ”  increase  the  concen¬ 
tration  of  urinary  chlorides.  Pitressin  is  a  vaso¬ 
constrictor  and  is  twenty  times  as  active  as  pitocin  in 
inhibiting  diuresis  in  man.  E.  Boyland. 

Is  there  a  heart  hormone  ?  G.  J.  Katz  and 
E.  A.  Leebensohn  (Pfliiger’s  Archiv,  1928,  221, 
213 — 214 ;  Chem,  Zentr.,  1929,  ii,  180). — -Positive 
experiments  on  the  frog’s  heart  with  extracts  of  the 
heart  and  endocrine  glands  of  a  warm-blooded 
animal  are  recorded.  A.  A.  Eldridge. 
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Heart  hormone.  L.  Habeslaxdt  (Med.  Klin., 
1929, 25,  560 ;  Cbem.  Zentr.,  1929,  ii,  ISO).  - 

So-called  heart  hormone.  E.  T.  Often - 
wvtvTR  (Amer.  J.  PhysioL,  1929,  90,  656 — 667). — 
Extracts  of  heart,  liver,  nmsde,  or  lung  contain  a 
substance  which  augments  the  heart-beat.  The 
substance  resembles  histamine  and  is  stable  at  100s- 
E.  Boyland. 

Physiological  activity  of  adenine  compounds. 
A.  N.  Detey  and  A.  Szext-Gyoegyt  (J.  PhysioL, 
1929,  68,  213 — 237).— Adenylic  acid  extracted'  from 
heart-muscle,  spleen,  or  brain,  and  adenosine  from 
yeast  reduced  the  rate  of  beating  of  the  mammalian 
heart  after  intravenous  injection.  E.  Bo  yean  r>. 

“Progynon,”  a  crystalline  female  sexual 
hormone.  A.  Betexandt  (Xaturwiss.,  1929,  17, 
S79). — The  crude  oil  from  mine  of  pregnancy,  of 
activity  3>rl0‘  units  (Schering-Kalbaum).  was 
punned  by  repeated  treatment  with  aqueous  ak-ohol 
and  light  petroleum,  impurities  being  extracted  ba¬ 
the  latter  solvent ;  the  hormone  remains  in  the 
aqueous  alcohol,  from  which  it  can  be  extracted  by 
means  of  ether,  benzene,  or  ethyl  acetate.  The  oil 
can  thus  be  enriched  stage  by  stage  nntO  the  aciivity 
reaches  5  x10s  units  per  g.  Cautions  hydrolysis 
with  dilute  acid  followed  by  successive  treatments 
with  alkali  of  increasing  concentration  results  in  an 
alkali-soluble  fraction  c.f  1-5 — 2  x10s  units  per  c. 
activity.  Fractional  distillation  in  a  high  vacuum 
yields  an  oil.  b.  p.  130 — 1 50 '  tK)~ — (K13  mm.,  of 
activity  5  x10s  units  per  g.  Slow  sublimation  in 
a  vacuum  or  treatment  with  solvents  gives  a  crystalline 
material  (procnmon)  of  activity  SxlO6  units,  which 
crystallises  from  ethyl  acetate  or  dilute  alcohol  in 
colourless  plates,  m*.  p.  240s  <deeomp.)  (C  7S-31. 
H  S-13f‘;,>.  The  molecular  formula  or 

are  considered  (cf.  diritjOkWiin 
bufotalein  C^H^Oj).  The  harmone  does  not  appear 
to  be  related  either  to  proteins  or  to  carbohydrates. 
Two  oxygen  atoms  appear  to  be  connected*  with  a 
lactone  group,  the  third  oxygen  atom  being  possibly 
in  a  hydroxyl  group.  The  substance  is  neutral  ii 
aqueous  alcohol,  and  is  insoluble  in  cold  aqueous 
alkali,  but  dissolves  on  hearing  and  can  be  recovered 
unchanged  by  extraction  of  the  aritbfkd 
with  ether.  Progynon  undergoes  catalytic  hydrocen- 
arioa  with  less  of  activity.  It  gives  no  colour  tests 
with  acetic  anhydride,  sulphuric  arid,  or  Ltt tf 
chloride,  R.  A_  iloErox. 

Attempted  isolation  of  the  female  sexual 
hormone :  precipitation  antimony  psuta- 
chlerida.  H.  Goedh  ^ vxee  iBkchesn.  Z-,  1929. 
215,  1 — 5). — By  precipitation  of  the 
chkccsosm-solahle  fraction  of  dsoentsf  extracts 
and  of  the  urine  of  pregnancy  with  antimanv  penta- 
chlaride.  a  compound-  of  the  sexual  harmone  is 
obtained  from  which  the  hormone  can  be  Seriated  in 
highly  active  form  by  the  action  of  sodium  hvdroxSde, 
Tbe  blue  odour  given  by  antimony  tric-hkekfc  with 
placental  extracts  is  not  due  to  the  hcemase. 

■51  H.  Besedcshaw. 

Relation  between  quantity  arn  aetkm  of 
sexual  hormone-  A.  Iefschtte  iBkehem.  7 
1929,  215.  222—255). — The  restricts  cs  the  castrated 


mouse  to  the  female  sexual  hormone  varies  with  the  j 
‘  degree  of  purity  of  the  preparation  used,  the  more  { 
impure  preparations  produce  the  greater  reaction  per  [ 
unit.  The  frequency  curve  in  group  experiments  I 
was  steeper  with  the  purified  sample.  Pure  prepar-  1 
ations  may  be  100  times  as  effective  when  dis¬ 
tributed  over  6  doses  in  3  days  as  when  adminis¬ 
tered  as  one  dose.  The  difference  between  slightly 
and  highly  purified  preparations  is  attributed  to 
differences  in  velocity  of  resorption  and  excretion. 

It  may,  however,  be  due  to  a  "  denaturing  ”  effect  on 
purification.  Normal  oestrus  occurs  when  a  definite  ' 
hormone  concentration  is  maintained  in  the  blood 
for  a  definite  time.  This  is  in  accord  with  the  “  all- 
or-nothing  ”  law.  The  reaction  to  the  hormone  is 
dependent  on  whether  previous  smears  have  been 
made :  if  no  smears  have  been  taken  oestrus  is  delayed 
for  about  24  his.  J.  H.  Bireivshaw. 

Testicular  hormone.  T.  F.  Gallagher  and  F.  C.  ! 

Koch  (J.  BioL  Chem.,  1929,  84,  495 — 509). — Testic¬ 
ular  tissue  from  bulls  was  extracted  with  alcohol,  the 
latter  was  removed  by  distillation,  and  the  residue 
was  extracted  with  benzene ;  after  complete  evapor¬ 
ation  of  the  solvent,  the  material  was  dissolved  so  fax 
as  possible  in  cold  acetone.  The  acetone-soluble 
portion  was  active  in  producing  comb  growth  in 
capons  in  daily  doses  of  (KG  g.  The  material  was 
dissolved  in  hexane,  and  the  solution  was  sbal-pn 
with  70%  akohoL  the  portion  recovered  by  evapor¬ 
ation  of  the  alcohol  was  dissolved  in  ether,  and  the 
ethereal  solution  was  washed  with  sodium  hydroxide  : 
solution  and  with  water;  the  material  which  remained 
in  solution  in  the  ether  was  active  in  daily  doses  of 
0-2$ — 0-50  mg.  CL  R.  Haexsgtox. 

Vitamin-.!  content  of  green  and  white  leaves  of 
market  head  lettuce.  M.  H.  Foavtb,  G.  Boehm, 
and  R.  E.  ffnmws  (J.  Home  Er-on..  1929,  21, 

679 — 6S0). — The  dark  green  outer  leaves  of  a  Cali-  j 
fonian  head  lettuce  contained  at  least  thirty  times  as  I 
much  vitamin- J  as  the  white  inner  leaves. 

Chemical  Abstracts. 

Alleged  vitamin-.  I  reaction  with  antimony  j 

trichloride  and  its  appearance  in  the  oxidative  ! 

change  of  cholesterol  L  H.  Goldhasoeer  ard 
F.  JL  Keen  iBiochem.  Z.,  1929,  215,  fi— 11).— The 
blue  colour  wiih  antimony  trichloride  \Csrr  and 
Price,  A.,  1926,  $70)  was  obtained  with  liver-oil, 
placenta,  serum,  cxychdesterol,  cholesterol  melted 
under  oxvsren  or  irradiated,  and  ercostenri  from 
yeast.  The  chromcgen  is  produced  from  cholesterol 
only  in  presence  of  oxygen.  The  blue  colour  is  con¬ 
cealed  by  the  rose-red ~ reaction  of  pure  cholesterol 
and  by  the  presence  of  fats :  after  removal  of  fats 
and  sterols  the  bine  odour  is  permanent  except  with 
liver-riL  The  chromegei  is  stable  in  presence  cf  j 
oxygen  at  140 — 150s.  -  J.  H.  Bteetxshxw. 

Effect  of  vitamin  i)pSri?-v-;«  rm  carbo¬ 
hydrate  TT>at J Hnn a-n  x_  T-rfVr:F^fV>  of  sn com¬ 
plicated  vitamin-B  deficiency  on  of  albino 

rats.  B.  Sere  and  AL  E.  Smith  (Jl  BioL  Cbeuu,  | 
1929.  S4.  727 — -740).- — Yriarnin-B  deficiency  in  white  I 

rats  causes  increase  in  the  total  b&xd-sngar  which  is  | 
acoounted  for  by  increase  in  the  nan-fermentable  I 
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reducing  substances.  In  the  terminal  stages  of  the 
deficiency  hypoglycemia  and  acidosis  superrene. 

C.  R.  FLxrevgto:c- 

Differences  in  the  C  :  N  quotient  in  rat’s  urine 
in  inanition  and  lack  ox  vitaznin-B.  J.  Rocet 
(Compt.  rend.  Soo.  BioL,  1929.  99.  671 — 673:  Chem. 
Zentr-.  1929.  ii,  186). — Inanition  leads  in  the  rat  io  a 
fall  in  the  C :  X  ratio.  At  the  commencement  of 
avitaminosis-I?  normal  C:X  values  are  observed, 
but  this  is  followed  by  a  sustained  rise. 

A.  A.  ETEEXDr.V- 

Disappearamce  of  vitamin-B  in  the  germin¬ 
ation  of  cereals.  J.  Hi.watt  (Compt.  rend.  See. 
Biol.,  1929.  100.  567 — 569;  them.  ZentT.,  1929.  ii, 
313). — The  vitamin-B  disappears  from  germinating 
beans  or  vetches  more  rapidly  in  soil  than  in  a  germin¬ 
ation  vessel.  The  minimum  content  is  reached,  in 
27  days.  A  A.  Eldridge. 

Vitamin- C  concentrates  from  lemon  juice. 
D.  P.  G?.rmz  and  C.  G.  Kesg  (J.  Biol.  Cfcem.,  1929, 
84,  771 — 776). — Lemon  juice  was  treated  with  basic 
lead  carbonate  until  evolution  of  carbon  dioxide 
ceased:  the  filtrate  was  subjected  to  exhaustive 
fermentation  with  yeast,  and,  after  removal  of  the 
latter,  — as  treated  with  lead  acetate,  which  precipi¬ 
tated  inactive  material.  The  active  substance  was 
precipitated  by  adjusting  the  /<-  of  the  nitrate  to 
7-2 — 7-4:  the  precipitate  was  decomposed  with 
hydrochloric  acid,  the  sc-hrrion  was  shaken  out  with 
butyl  alc-ohol.  and  the  aqueous  layer  made  99%  with 
respect  to  alcohol  in  order  to  remove  lead  chloride. 
The  final  solution  was  evaporated  and  the  residue 
dissolved  in  water  to  20  ■  of  the  volume  of  the  original 
juice :  the  ureparation  so  obtained  retained  almost  the 
whole  of  the  antiscorbutic  activity  of  the  lemon 
juice.  Further  purification  was  effected  by  addition 
of  acetone  to  the  concentrated  aqueous  solution,  which 
removed  ammonium  chloride,  and  reduced  the  solids 
to  0-5 — 1  mg.  per  c.e.  of  original  juice.  The-  active 
substance  was  soluble  in  absolute  acetone. 

C.  R.  Eabixgtox. 

Green  tea  as  source  of  vitamin- C.  H.  E. 
MrxsELL  and  H.  B.  Kirns  (J.  Home  Econ.,  1929, 21, 
•514—518). — A  sample  of  Japanese  green  tea  con¬ 
tained  little.  vitamin-C.  Chemical  Abstracts. 

Effect  of  acidity  on  the  formation  of  vitamin-C. 

A  LrnTTMERD rs a  (Compt.  rend.  Soe.  BioL.  1929, 
100,  589—591 :  Chem.  Zentr..  1929,  ii,  313—314).— 
When  wheat,  beans,  or  oats  are  grown  in  water 
acidified  with  citric  acid  the  formation  of  vitamin-C  is 
more  rapid  than  when  distilled  water  is  used,  and 
the  increase  is  approximatelv  proportional  to  the 
acidity.  *  A.  A.  Eldridge. 

Effects  of  overdosage  with  vitamin-B.  R.  F. 
Light.  G.  Miller,  and ~C.  X.  Feet  (J.  BioL  Chem.. 
1929.  84,  467 — 1941. — Administration  of  amounts  of 
vtiasun-D  10.090  times  in  excess  of  the  curative  dose 
has  no  pathological  effect  on  white  rats.  Adminis¬ 
tration  of  199.900  times  the  curative  dose  produces 
emaciation,  respirator?  distress,  and  ultimately 
death;  the  ash'  content  of  the  bones,  heart,  and 
kidneys,  and  that  of  the  body  as  a  whole  shows  a 


decrease,  the  negative  balance  being  more  marked  In 
the  ease  of  phosphorus  than  in  that  of  calcium. 

C.  R.  Haresgtox. 

Physiological  evaluation  of  ergosterol  prepar¬ 
ations.  J.  tax-  Xeekers  and  J.  W.  R.  Eversx 
(Biochem.  Z..  1929,  215.  So — 90). — A  method  for  the 
standardisation  of  ergosterol  preparations  is  based  on 
X-ray  centred  of  the  healing  of  rachitic  joints  of  rats. 

J.  H.  Birkixshaw. 

Ergosteryl  esters  and  their  behaviour  on 
ultra-violet  irradiation.  A  Wtxdavs  and  O. 
Rtgh  (Xaehr.  Ges.  Wiss.  Gottingen,  1928,  202 — 216; 
Chem.  Zentr.,  1929,  ii.  322). — A”  study  of  ergosteryl 
aceiate,  benzoate,  palmitafce,  allophanate,  phenyl- 
urethane,  and  naphthylurethane.  The  irradiated 
esters,  whilst  physiologically  inactive  or  nearly  so, 
afforded  highly  antirachitic  products  on  hydrolysis. 
It  is  concluded  that  the  effect  on  ergosterol  and  its 
esters  of  ultra-violet  light  is  the  same,  but  that  the 
presence  of  a  free  secondary  alcoholic  hydroxyl  group 
is  essential  for  physiological  activity.  The  slight 
activity  of  certain  esters,  e.g.,  the  acetate,  is  attributed 
to  fission  by  an  esterase.  A.  A.  Eldrioge. 

Influence  of  wave-lengths  on  vitamin  [-til 
formation.  T.  Reiter  (Xaturwiss.,  1929,  17, 
S76 — S77).— The  formation  of  injurious  substances  in 
the  irradiation  of  milk  and  other  foods  is  ascribed  to 
rays  between  240  and  260  mi.  It  is  possible  to  obtain 
complete  activation  without  adopting  special  pre¬ 
cautions  such  as  the  exclusion  of  atmospheric  oxygen 
or  the  use  of  an  atmosphere  of  nitrogen  provided  that 
a  filter  cutting  off  sharply  at  280  is  placed  between 
the  light  source  and  the  substance  irradiated.  The 
material  undergoes  no  change  in  taste  or  odour.  The 
absorption  spectrum  of  irradiated  ergosterol  in  oil 
solution  has  been  studied  in  relation  to  the  effect  of 
filtered  and  unaltered  light.  Using  a  filter  trans¬ 
mitting  no  further  than  2S0mi,  the  formation  of 
vitamin!)  proceeds  smoothly  and  a  product  of 
constant  absorption  spectrum  is  obtained.  The 
irradiation  can  be  extended  over  several  hours  with 
no  appreciable  change  in  absorption.  The  product 
exhibits  high  antirachitic  potency  (0-2  y)  and  appears 
to  be  free  from  deleterious  substances. 

R.  A.  Morto.w 

Simple  methods  for  measuring  respiration 
rates  [in  plants].  W.  X.  Joxes  (Ann.  Bot.,  1929, 
43,  S41 — S46). — In  one  method  a  simple  apparatus  is 
described  for  measuring  the  volumes  of  carbon  dioxide 
produced  and  oxygen  absorbed  during  plant  respir¬ 
ation.  With  this  apparatus  the  mean  value  for  the 
respiratory  quotient  of  germinating  pea  seeds  was 
found  to*  be  1-03  (range  9-99— 1-08).  A  second 
method,  based  on  the  change  in  cs  which  may  occur 
as  a  result  of  evolution  of  carbon  dioxide  during 
respiration,  is  described.  Bromocresol-purple  is 
used  as  indicator  and  the  standard  pa  used  for  com¬ 
parison  of  colour  is  6-2.  The  time  taken  for  a  solu¬ 
tion  mildly  alkaline  with  lime  water  to  change  to  the 
standard  colour  is  a  measure  of  the  rate  of  evolution 
of  carbon  dioxide.  P.  G.  Marshall. 

Decomposition  of  hexoses  in  plants.  V.  Con¬ 
tent  and  activity  of  oxidoreductase  of  plants. 
Connexion  between  anoxybiosis  and  oxybiosis. 
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Y.  Zaleski  and  E.  Schataloya-Zaleseaja  (Bio- 
cbem.  Z.,  1929,  214,  343—356;  cf.  A.,  1929,  105, 
149S).— The  seeds,  buds  and,  to  a  smaller  extent, 
subterranean  reserve  depots  of  plants  contain  oxido- 
reductase  the  activity  of  which  is  influenced,  in  a 
degree  which  varies  among  the  different  organs  of  the 
plant,  by  damaging  the  structure  of  cell  or  tissue. 
During  maturation  the  power  of  the  seeds  to  cause 
alcoholic  fermentation  decreases  as  a  result  of  alter¬ 
ations  which  take  place  in  the  medium.  It  is  un¬ 
necessary  to  assume  the  formation  of  zymogens  to 
account  for  the  decrease.  Alterations  in  the  medium 
also  account  completely  for  the  increase  which  occurs 
during  the  early  stages  of  germination  in  the  activity 
of  the  oxidoreductase,  although  atmospheric  oxygen 
here  plays  an  important  part.  The  enzyme  winch 
causes  fermentation  is  deposited  in  the  seeds,  particu¬ 
larly7  in  those  of  leguminous  plants.  By  producing 
or  consuming  activators  of  various  lands  plants 
regulate  the  extent  and  rate  of  decomposition  of 
sugars,  and  in  some  cases  plants  which  have  been 
damaged  produce  hydrogen  acceptors  which  accelerate 
the  decomposition.  Very  rarely  alcohol  formed  by7 
auoxybiosis  is  used  by  plants  for  resynthesis.  The 
spores  of  mushroom  and  also  Aspergillus  which  has 
been  cultivated  in  peptone  solution  are  rich  in  oxido¬ 
reductase  and  can  produce  alcohol  under  certain 
conditions.  W.  McCartney. 

Permeability  of  plant-cell  membranes  to  sugar. 
B.  S.  Tramp ar  and  K.  V.  Vabadpande  (Nature, 
1929,  124,  S75 — S76). — Measurements  of  respiratory- 
intensity  changes  on  injection  of  dextrose  solutions 
into  leaves  of  Artocarpus  integri folia  indicate  that 
the  permeability-  of  the  cell  membranes  is  affected  by 
the  concentration  of  the  dextrose  solution. 

A.  A.  Eldridge. 

Absorption  of  potash  and  phosphoric  acid  by 
cereals  in  early  growth.  T.  Schrader  (Fortschr. 
Landw.,  1929,  4,  230—233;  Chem.  Zentr.,  1929,  ii, 
342). — Different  varieties  of  iye,  wheat,  barley,  and 
oats  show,  even  in  the  earliest  stages  of  growth, 
differences  in  content  and  absorption  of  nutrient 
materials.  Potassium  is  absorbed  more  rapidly 
than  phosphoric  acid.  A.  A.  Eldridge. 

Physiology  of  apples.  XI.  Relation  between 
mineral  constitution  of  apples  and  soil.  (Miss) 
J.  W.  Brown  (Ann.  Bot,,  1929,  43,  S17— 831).— 
Two  varieties  from  ten  orchards  were  examined  in 
1925  and  1926,  and  determinations  of  total  ash,  potash, 
phosphate,  lime,  magnesia,  and  iron  are  recorded! 
Seasonal  variations  are  generally  small,  although  the 
mineral  content  (as  a  percentage  of  fresh  weight) 
tends  to  be  higher  in  1926.  This  is  possibly  due  to 
the  higher  rainfall  of  the  earlier  months,  which  would 
promote  bacterial  action  in  the  soil.  More  sandy 
soils  with  a  lower  moisture  content  produce  apples 
with  a  lower  percentage  of  total  ash.  For  similar 
types  of  soil  the  phosphate  content  of  apples  varies 
with  the  “relative  solubility”  (ratio  of  phosphate 
soluble  in  1-0%  citric  acid  to  total  phosphate)  of  the 
soil  phosphate,  and  is  always  higher  with  soils  of  a 
high  moisture  content.  The  “  relative  solubility  ” 
of  soil  phosphates  is  increased  by  a  high  silica  content 
and  by  a  low  content  of  iron,  aluminium,  and  organic 


matter.  Relations  between  the  “  relative  solu¬ 
bility-  ”  of  the  potash  of  soils  and  its  content  in  apples 
are  even  closer  than  those  of  phosphate.  The 
magnesia  content  of  the  fresh  apples  tends  to  be 
influenced  by-  the  total  magnesia  content  of  the  soil 
and  it  is  also  raised  in  the  case  of  soils  with  a  high 
moisture  content.  The  lime  content  of  apples 
appears  to  depend  on  that  of  the  soil,  whilst 
the  iron  content  of  the  soil  seems  to  have  little  in¬ 
fluence  on  that  of  the  apples.  The  distribution  of 
mineral  constituents  in  the  soil  influences  the  effect 
of  any  one  constituent  on  its  content  in  the  apples 
(e.g.,  lime  on  phosphate  and  potash).  Good  keeping 
qualities  of  the  apple  are  associated  with  high  potash, 
phosphate,  and  sugar  contents  together  with  low 
nitrogen  content.  P.  G.  Marshall. 

Copper  content  of  Oklahoma  wheat  and  those 
of  other  states.  J.  E.  Webster  and  F.  Jan  Sir  a 
(Science,  1929,  70,  174). — The  copper  contents  of 
wheat  from  various  parts  of  the  United  States  varied 
from  4-2  to  S-7  mg.  per  kg.  of  fresh  wheat  or  239  to 
497  mg.  per  kg.  of  ash.  The  values  are  normal  for 
each  state,  although  the  amounts  of  copper  found  in 
the  wheat  from  the  northern  districts  are  somewhat 
lower  than  the  average.  No  relationship  was  detected 
between  the  copper  and  ash  contents. 

L.  S.  Theobald. 

Determination  of  sulphur  and  phosphorus  in 
plants.  G.  Bertrand  and  L.  Silberstein  (Compt. 
rend.,  1929,  189,  8S6 — S90). — The  usual  procedure 
involving  calcination  gives  low  results  owing  to  loss 
of  these  elements  by-  volatilisation.  The  proposed 
method  consists  in  treating  the  plant  with  fuming 
nitric  acid,  the  subsequent  procedure  being  the  same 
as  that  used  in  the  determination  of  sulphur  in  arable 
earth  (B.,  1927,  556,  709,  951).  The  sulphate  is 
precipitated  with  barium  hydroxide  and  the  phosphate 
titrated  with  uranium  acetate.  A.  A.  Goldberg. 

Determination  of  manganese  in  plant  ash.  M. 
Garnier  (Bull.  Sci.  pharmacol.,  1929,  36,  140 — 146; 
Chem.  Zentr.,  1929,  ii,  75). — Manganese  was  detected 
by  Bertrand’s  method  in  45  plants.  The  fungus 
Craterdlus  cornucopioides  contained  an  unusually 
large  amount  of  manganese  :  17-13  mg.  per  100  g., 
or  127-64  mg.  per  100  g.  of  ash.  The  manganese 
content  of  plants  from  calcareous  or  primary  rocks 
were  not  sensibly  different.  A.  A.  Eldridge. 

Ash  of  flowers  of  Opnntia  vulgaris,  Mill.  H. 
WrxscHENDORFF  (Bull.  Sci.  pharmacol.,  1929,  36, 
133—136;  Chem.  Zentr.,  1929,  ii,  6S). — ' The  ash 
of  the  flowers  and  the  ovaries,  respectively,  contains : 
SiO,  29-S8.  11-12:  Ca  14-30.  22-98;  chloride  5-67, 
11-S0;  Fe„03  1-6S,  0-76  :  MnO  0-45,  0-80% :  Ca:Mg 
3-02,  6-4S  f  total  ash  S-S4,  18-75%. 

A.  A.  Eldridge. 

Some  sea-weeds  containing  iodine.  P.  Dax- 
geard  (Compt,  rend.,  1929,  189,  862— S64).— The 
iodine  content  of  various  sea -weeds  is  discussed. 

A.  A.  Goldberg. 

Metaholism  of  flours.  I.  Flour  of  cotyledons. 
L.  Geneyois  (Bull.  Soc.  Chitn.  biol..  1929,  11,  980— 
985). — The  flour  of  the  cotyledon  of  the  pea,  in  con¬ 
trast  to  that  of  wheat,  possesses  intensities  of  respir- 
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ation  and  fermentation  weaker  than  but  similar  to 
those  of  the  whole  kernel.  C.  C.  N.  Vass. 

Amylase  from  Xea  nutis.  V.  N.  Pat  ward  ha  n 
(J.  Indian  Inst,  Sei.,  1929,  12,  A,  1S5— 190).— The 
optimum  temperature  for  both  saccharifying  and 
liquefying  actions  of  the  amylase  of  malted  Zea  mat's 
is  55—60°.  but  there  is  only  a  slow  decrease  in  activity 
up  to  70°.  The  saccharifying  power  is  greatest  at 
pa  5-0,  whilst  the  maximum  liquefying  power  is  at  a 
somewhat  more  acid  reaction.  The  enzyme  passes 
through  parchment  but  not  through  collodion  mem¬ 
branes.  When  the  dialysis  in  collodion  membranes 
is  continued  for  2 — 3  days  the  activity  is  almost 
complete!}’  lost  and  is  not  restored  by  addition  of 
the  dialysate  to  the  dialysed  material  within  the  sac. 
This  loss  of  activity  is  apparently  not  due  to  the 
action  of  proteolytic  enzymes  associated  with  the 
amylase  and  is  so  far  unexplained.  Maltose  is  formed 
as  the  result  of  the  action  of  the  enzyme  on  starch. 

W.  0.  Kermack. 

Enzymes  from  the  seeds  of  Ctesalpinia  bon- 
ducella.  V.  N.  Patwardhan  (J.  Indian  Inst.  Sci., 
1929,  12,  A,  191 — 192). — The  decorticated  resting 
seeds  of  Cccsalpinia  bonducella  (Gajga)  contain 
protease,  urease,  amylase,  peroxidase,  catalase,  and 
oxidases  (in  very  small  quantity),  but  no  invertase, 
lipase  or  other  esterase.  After  germination  the 
lipase  is  still  absent  although  the  original  seeds  and 
the  cotyledons  contain  considerable  quantities  of  oil. 
The  enzymes  present  in  the  seeds  increase  in  activity 
during  germination.  W.  O.  Kermack. 

Relation  of  picking  time  to  acetaldehyde  con¬ 
tent  and  core  breakdown  of  Bartlett  pears.  C.  P. 
Harley  (J.  Agric.  Res.,  1929,  39,  483— 193).— Pears 
contained  no  acetaldehyde  at  picking,  but  developed 
distinct  quantities  after  2  days  at  22 — 24°  ;  the 
accumulation  was  more  rapid  in  late-picked  than  in 
less  mature  fruits,  and  reached  a  maximum  at  the 
time  of  core  breakdown.  The  amount  of  carbon 
dioxide  developed  in  the  intercellular  gas  was  maximal 
some  time  before  breakdown.  Large  amounts  of 
carbon  dioxide  were  sometimes  accompanied  by  large 
quantities  of  oxygen,  but  in  general  increase  in  carbon 
dioxide  was  accompanied  by  decrease  in  oxygen. 
Respiration  in  Bartlett  pears  may  be  in  part  intra¬ 
molecular.  The  relation  of  carbon  dioxide  production 
and  core  breakdown  appears  to  be  the  establishment 
of  optimum  conditions  for  acetaldehyde  formation. 
Dead  or  injured  cells  in  browned  tissue  appear 
incapable  of  forming  or  retaining  acetaldehyde. 

E.  Holmes. 

Variations  in  the  composition  of  fresh 
branches  of  Anielanchier  vulgaris,  Moench.  M. 
Bridel  and  J.  Rabat  ft  (Compt.  rend.,  1929,  189, 
*75 — 777). — The  amounts  of  ameliaroside  and  of 
reducible  and  hydrolvsable  sugars  in  the  branches  of 
A.  vulgaris,  Moench,  vary  considerably’  from  month 
to  month.  '  A.  A."  Goldberg. 

Formation  of  essential  oil  in  the  coriander 
plant.  A.  Tscherx ukhix  (Masloboino-Zhir.  Delo, 
1926,  Xo.  12,  34— 36).— Reduction  processes  are  com¬ 
plicated  by  complex  rearrangements  in  the  course  of 


formation  of  secondary  alcohols  from  aldehydes, 
esterification,  and  dehydration  to  cy'clie  hydrocarbons. 

Chemical  Abstracts. 

Liquorice  root  and  liquorice  extract.  IV.  A 
new  substance  in  Chinese  liquorice  root.  P.  A. 
Houseman  and  C.  K.  Swift  (Amer.  J.  Pharm.,  1929, 
101,  679 — 6S7 ;  ef.  B.,  1921,  674). — By’  aqueous 
extraction  of  the  alcoholic  extract  of  Chinese  liquorice 
root  a  compound,  C20H12O9,  m.  p.  202 — 204°  (uncorr.), 
aD+4S-S°  (acetyl  derivative,  m.  p.  165 — 170°),  has 
been  isolated.  Its  reactions  are  described ;  acid 
hydrolysis  gives  three  yellow,  crystalline  substances, 
m.  p.  124 — 127°,  135 — 137°,  and  1S9 — 191°,  respect¬ 
ively’.  These  have  similar  properties  to  certain  lap- 
achol  derivatives  (Hooker,  J.C.S.,  1S96,  69,  1355, 
1381).  That  of  m.  p.  189—191°,  C15H1404  (acetyl 
derivative,  m*.  p.  175 — 177°),  is  identical  with,  or 
closely’  related  to,  hy’droxy’-a-lapachone. 

E.  II.  Sharples. 

Carbohydrates  in  the  bulb  of  Allium  scorodo- 
prastim.  Y.  Kihara  (Proc.  Imp.  Acad.  Tokyo,  1929, 
5,  349 — 350). — Scorodose,  m.  p.  about  200°  (after 
previous  sintering),  a  carbohydrate  of  the  formula 
(CgH10O5)4  which  is  obtained  from  the  dried  bulbs  of 
Allium  scorodopramm  in  approximately’  46%  yield  as 
a  white,  tasteless,  hygroscopic  powder,  yields  only’ 
lsevulose  on  hy’drolvsis.  Scorodose  acetate  (44-8%  Ac) 
has  m.  p.  85 — 90°,  and  the  benzoate  m.  p.  159°.  The 
bulbs  also  contain  some  sucrose  and  arabinose. 

W.  0.  Kermack. 

Chemical  composition  of  girasole  [Jerusalem 
artichoke]  and  chicory  grown  in  Minnesota. 
H.  P.  Tratjb,  C.  J.  Thor,  L.  Zeleny,  and  J.  J. 
Willaman  (J.  .Agric.  Res.,  1929,  39,  551 — 555). — 
The  best  varieties  of  girasole  and  chicory’  grown  in 
Minnesota  contained  15%  and  17-4%  of  total  sugars, 
respectively,  the  latter  containing  relatively’  more 
lsevulose.  Girasole  tubers  contain  relatively  more 
sugar  than  the  tops.  E.  Holmes. 

Presence  of  p-ionone  in  a  natural  product.  S. 
Sabetay  (Compt.  rend.,  1929.  189,  808 — S09,  and 
Bull.  Soc.  ehim.,  1929,  [iv],  45,  1169— 1172). — The 
fraction  of  essence  of  Boronia  megastigma  boiling  at 
131 — 135°/10  mm.,  nf,  1-4910,  gave  a  semicarbazide, 
m.  p.  149°,  and  a  p-bromophenylhydrazone,  m.  p. 
120°.  It  is  therefore  concluded  that  this  fraction  is 
identical  with  p-ionone.  A.  A.  Goldberg. 

Theosterols  of  cacao.  H.  Lab rh,  H.  jje  Balsac, 
and  R.  Lerat  (Compt.  rend.,  1929,  189,  S64 — 866). — 
A  method  for  the  isolation  of  a-  and  P-sterol  from  the 
cacao  plant,  and  the  sterol  content  of  various  cacao 
butters,  are  given.  The  husks  are  much  richer  in  sterol 
than  either  the  germs  or  beans.  A.  A.  Goldberg. 

New  basic  compound  in  Jackbean  from  which 
urea  is  split  ofiby  a  liver  enzyme.  M.  Kitagawa 
and  T.  Tomita  (Proc.  Imp.  Acad.  Tokyo,  1929,  5, 
3S0 — 3S3). — The  compound  isolated  from  Jackbean 
meal  from  which  urea  is  eliminated  by’  the  action  of 
aqueous  extracts  of  pig’s  liver  has  the  formula 
C5H1103X4  [ copper  salt,  (C5H10O3N4),2Cu  ;  copper  sul¬ 
phate  double  salt,  C5H1103N4,2CuS04 ;  picrate, 
C5Hi103N4,2C6H307N3,  m.  p.  155 — 158°;  fiavianate , 
CsH^OaN^CjoHgOgNaS.  m.  p.  185°].  The  compound 
is  not  identical  with  arginine.  W.  O.  Kermack. 
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Botanical  and  chemical  study  of  BiUukulla 
exhnia,  with  a  key  to  the  North  American  species 
of  Bikuliulla.  W.  W.  Eggleston,  0.  E.  Black,  and 
J.  W.  Kelly  (J.  Agric.  Res.,  1929,  39,  477—181).— 
Bikuhulla  exhnia  contains,  when  dried,  2-3%  of  crude 
alkaloids  of  which  neither  the  portion  soluble  nor 
that  insoluble  in  hydrochloric  acid  is  very  toxic  to 
mice.  The  latter  compound  (for  which  the  name 
eximinc  is  proposed),  colourless  needles,  soluble  in 
alcohol  and  chloroform,  but  not  in  water,  had  m.  p. 
165°  (uncorr.)  ( picrate ,  m.  p.  175°).  E.  Holmes. 

Pigment  of  red  algae.  R.  Lemberg  (Naturwiss., 
1929,  17,  878;  cf.  A.,  1929,  9C2). — The  colour  com¬ 
ponents  are  related  to  bile-pigments.  Energetic 
reduction  with  hydrogen  iodide  and  acetic  acid  yields 
a  mixture  of  pyrrole  bases  and  carboxylic  acids,  whilst 
reduction  with  sodium  amalgam  gives  a  chromogen 
responding  to  Ehrlich’s  reaction  and  oxidised  in  air  to 
urobilin.  R.  A.  Morton. 

Protocatechuic  acid  in  pigmented  onion  scales  ; 
relation  to  disease  resistance.  Iv.  P.  Link,  A.  D. 
Dickson,  and  J.  C.  Walker  (J.  Biol.  Chem.,  1929, 
84,  719 — 725). — A  better  yield  of  protocatechuic  acid 
than  that  previously  described  (A.,  1929,  G13)  is 
obtained  as  follows  :  dried  onion  scales  are  extracted 
with  acetone  in  a  continuous  extractor,  the  residue 
obtained  on  evaporation  of  the  acetone  solution  is 
dissolved  in  water  and  precipitated  with  lead  acetate, 
the  lead  precipitate  is  decomposed  with  dilute  sul¬ 
phuric  acid,  and  the  solution  is  concentrated  to  a 
syrup,  which  is  taken  up  in  acetone,  and  the  solution 
is  boiled  with  charcoal  and  allowed  to  evaporate  at 
the  ordinary  temperature  to  crystallisation.  The 
yield  varies  from  zero  in  bleached  scales  to  0-125% 
in  highly  pigmented  scales.  The  maximum  yield 
hitherto  obtained  accounts  for  35 — 40%  of  the  toxicity 
of  the  crude  extracts.  C.  R.  Harington. 

Rust  resistance  in  wheat.  I — III.  R.  Newton, 
J.  V.  Lehmann,  and  A.  E.  Clarke.  IV.  R.  New¬ 
ton  and  J.  A.  Anderson  (Canad.  J.  Res.,  1929, 
1,  5 — 35,  SO — 99). — IV.  The  resistance  may  be 
duo  to  the  liberation  of  phenolic  compounds,  the 
determination  of  which  in  wheat  press  juice  has  been 
studied.  Compounds  of  the  fiavono  type  are  the 
principal  phenolic  compounds  present. 

Chemical  Abstracts. 

Behaviour  of  living  and  frozen  wood  in  ultra¬ 
violet  light.  M.  Haitinger,  L.  Linsbauer,  and  A. 
Eibl  (Biochem.  Z.,  1929,  215,  191 — 196). — The  inner 
part  of  the  bark  of  living  twigs  shows  fluorescent 
colours  in  ultra-violet  light  characteristic  for  each 
species.  These  colours  disappear  when  the  twig  is 
frozen  and  this  part  of  the  bark  appears  brown. 
Dried  twigs  show  a  fluorescence  different  from  that 
given  by  living  twigs.  J.  H.  Birkinshaw. 

Disintegration  of  animal  tissues  by  nitric  acid. 
R.  Vlodesco  (Bull.  Soc.  Chim.  biol.,  1929,  11,  9S6 — 
994). — Determinations  of  the  inorganic  phosphorus 
by  the  method  of  Copaux  (cf.  A.,  1927,  787)  and  of 
the  total  phosphorus  of  various  organs  of  the  ox, 
horse,  and  dog  are  tabulated.  C.  C.  X.  Vass. 

Hydrogen  peroxide-sulphuric  acid  decom¬ 
position  for  micro-determination  of  iodine.  G. 


Pfeiffer  (Biochem.  Z.,  1929,  215,  126— 13G;  cf.  A., 
1929,  110). — The  hydrogen  peroxide-sulphuric  acid 
micro-method  for  iodine  is  applicable  to  all  organic 
materials.  Special  precautions  are  necessary  when 
fats  arc  present.  J.  H.  Birkinshaw". 

Determination  of  nitrogenous  constituents  of 
blood  and  serous  fluids  by  fractional  precipit¬ 
ation  with  mercuric  chloride.  B.  Lustig  and  K. 
Furst  (Biochem.  Z,,  1929, 215, 2SG — 292). — The  blood 
is  deproteinised  by  mixing  with  an  equal  volume  of  a 
mixture  of  5  parts  of  10%  sodium  sulphate  solution 
and  1  part  20%  acetic  acid  and  heated  in  the  boiling 
water-bath,  filtered,  and  the  filtrate  brought  to  pn  5'G 
and  made  up  to  a  known  volume.  The  determination 
then  proceeds  as  with  the  authors’  method  for  similar 
determination  in  urine  (A.,  1929, 593).  Tables  indicate 
the  purine-,  ammonia-,  creatinine-,  creatine-,  amino- 
acid-,  and  urea-nitrogen  in  horse  scrum,  normal  serum, 
serum  with  high  residual  nitrogen,  and  ascitic  serum. 
The  values  agree  with  those  obtained  by  other  trust¬ 
worthy  methods.  P.  W.  Clutterbuck. 

Determination  of  sulphur  in  blood-serum  and 
organic  products.  A.  Lesure  and  A.  Dunez  (J. 
Pharm.  Chim.,  1929,  [viii],  10,  433 — 442 ;  cf.  A., 
1929,  950). — Full  details  of  the  method  are  described. 
For  the  determination  of  sulphur  in  organic  products 
and  tissues,  more  satisfactory  oxidation  is  obtained 
by  the  addition  of  perchloric  acid  to  the  fuming 
nitric  acid  (cf.  Lematte,  Kehane,  and  Boinot,  B.. 
1927,  S90).  E.  H.  Sharples. 

Determination  of  cysteine,  cystine,  and  their 
derivatives  in  tissues  and  biological  fluids.  Y. 
Okttda  and  Iv.  Katai  (J.  Dept.  Agric.  Kyushu,  1929, 
2,  133 — 148). — The  method  previously  described 
for  the  determination  of  cystine  and  cysteine 
(cf.  Katai,  A.,  192G,  190;  1929,  1191)  has  been 
applied  to  the  tissues  of  animals  and  plants.  The 
most  convenient  protein  precipitant  is  sulphosalicylic 
acid,  which  is  preferable  to  trichloroacetic  acid. 
Most  animal  tissues  contain  both  cystine  and  cysteine. 
Certain  plants  contain  no  cysteine,  but  roots  and  seeds 
contain  both  cystine  and  cysteine. 

«  W.  0.  Kermack. 

Antimony-antimony  trioxide  electrode  for 
determination  of  dissociation  constants  of  local 
anaesthetics  and  of  related  compounds.  F. 
Fenwick  and  E.  Gilman  (J.  Biol.  Chem.,  1924,  84, 
G05 — 628). — The  antimony-antimony  trioxide  elec¬ 
trode  (cf.  Roberts  and  Fenwick,  A.,  1928,  109S)  has 
been  employed  to  determine  the  pn  of  solutions  of 
various  concentrations  of  some  local  anaesthetics,  and, 
from  the  results,  the  basic  dissociation  constants  were 
calculated.  In  a  series  of  four  related  naphthalene 
derivatives,  increasing  basicity  ran  parallel  with 
increasing  anaesthetic  effect,  and  the  relation  of  struc¬ 
ture  to  basicity  was  the  same  as  that  observed  by 
Vliet  and  Adams  (A.,  192G,  1037)  for  the  similar 
procaine  series.  Determinations  by  this  method 
indicated  for  procaine  Kb  29-9  x  10~6.  and  for  aniline 
Ki,  2-13 xl0~10  at  25’ :  determinations  with  these 
and  the  other  related  compounds  by  means  of  the 
hydrogen  electrode  gave  irregular  results. 

0.  R.  Harington. 


BRITISH  CHEMICAL  ABSTRACTS 


A.-PURE  CHEMISTRY 


FEBRUARY,  1930. 


General,  Physical,  and  Inorganic  Chemistry. 


Arc  and  spark  radiation  from  hydrogen  in  the 
extreme  ultra-violet.  J.  Thomson  (Phil.  Mag., 
1929,  [vii],  8,  977—992;  cf.  A.,  1929,  1123).— 
Further  experiments  have  been  conducted  which 
support  the  view  that  the  ionising  radiations  emitted 
by  point  discharges  in  hydrogen  emanate  from  the 
gas  itself.  The  variation  in  intensity  of  the  radiations 
was  studied  quantitatively  as  the  current  flowing  in 
the  discharge  was  varied,  and  the  results  are  discussed 
with  reference  to  the  view  that  the  intensity  of  arc 
radiation  from  a  discharge  varies  directly  as  the  dis¬ 
charge  current,  and  that  the  intensity  of  spark  radi¬ 
ation  varies  as  the  square  of  the  current.  Rough 
tests  were  made  by  measuring  the  photo-electric 
current  in  a  cell  due  to  the  glow  discharge  of  a  neon 
lamp,  and  results  were  in  accordance  with  the  theory. 

N.  M.  Bligh. 

Hydrogen  spectra  obtained  by  electronic 
collision  in  a  mixture  of  hydrogen  and  mercury 
vapour.  S.  Vencov  (Compt.  rend.,  1929,  189, 
1073 — 1075). — The  luminous  intensity  of  the  discharge 
produced  in  the  author’s  apparatus  (A.,  1929,  968)  is 
greater  for  mixtures  of  hydrogen  (0-01 — 1  mm.  pres¬ 
sure)  and  mercury  vapour  (1 — 2x  10-3  mm.  pressure) 
than  for  hydrogen  alone.  At  all  pressures  of  hydrogen, 
and  at  potentials  of  104 — 25  volts,  the  mercury  arc 
lines'2p— ms,  2p—md,  and  Is— 2p  were  obtained,  and 
are  attributed  to  electronic  collision  with  the  normal 
mercury  atom.  Balmer  lines  were  not  observed  below 
16-5  volts,  and  at  20  volts  the  first  three  of  the  series 
were  visible.  The  intensity  of  the  continuous  spec¬ 
trum  appears  to  depend  on  the  degree  of  dissociation 
of  the  hydrogen,  which  is  greatest  around  the  filament, 
rather  than  on  the  electric  field.  The  HgH  bands 
3728,  3500,  3275,  and  2345  A.  obtained  below  50  volts 
are  associated  with  the  bands  3064  and  2811  A:  due 
to  water  vapour.  J.  Grant. 

Additional  lines  in  the  secondary  spectrum  of 
hydrogen.  F.  C.  Connelly  (Proc.  Physical  Soc., 
1929,  42,  28 — 33). — About  280  lines  between  A  4735 
and  4018  A.  not  given  by  Gale,  Monk,  and  Lee  (cf. 
A.,  1928,  1166)  and  55  lines  given  by  them  hut  not 
found  in  this  investigation  are  tabulated  (cf.  also 
Finkelnburg,  A.,  1929,  118).  N.  M.  Bligh. 

Multiple  line  spectrum  of  hydrogen.  P.  Das 
(Z.  Physik,  1930,  59,  243— 253).— Theoretical.  The 
frequencies  of  a  number  of  the  lines  of  the  multiple 
line  spectrum  of  hydrogen  are  calculated  from  a 
formula,  and  compared  with  those  obtained  experi¬ 
mentally  by  different  observers.  The  formula  derived 
k  •  12 


is  only  a  first  approximation,  and  is  not  accurate  over 
the  whole  range  of  the  multiple  line  spectrum. 

A.  J.  Mee. 

Intensity  distribution  in  the  fine  structure  of 
hydrogen.  L.  Goldstein  (J.  Phys.  Radium,  1929, 
[vi],  10,  439 — 447). — Mathematical.  The  intensities, 
proportional  to  the  square  of  the  amplitude  of  the 
electric  moment,  for  the  fine  structure  of  various 
series  of  hydrogen  lines  are  calculated  by  Dirac’s 
theory  (cf.  A.,  1928,  344).  According  to  theory  the 
violet  is  stronger  than  the  red  component  in  the 
Balmer  series.  In  the  Balmer  and  Paschen  series  the 
intensity  relation  of  the  two  groups  is  greater  than 
that  found  experimentally.  N.  M.  Bligh. 

Gas  discharge  in  hydrogen.  E.  Latt  and  0, 
Riechenheim  (Ann.  Physik,  1929,  [v],  3,  840— 
848). — The  occurrence  of  strim  in  Wood’s  hydrogen 
discharge  is  conditioned  by  recombination  of  Hj  to 
H2  and  indeed  originates  from  the  negative  ions  arising 
from  the  recombination.  The  direction  of  the  gas 
stream  affects  the  position  of  the  layers  and  the 
phenomenon  throws  light  on  the  processes  involved. 
The  number  of  layers  occurring  in  the  presence  of  a 
catalyst  is  a  measure  of  the  catalytic  effect. 

R.  A.  Morton. 

Structure  of  the  line  Ha  and  the  period  of 
rotation  of  the  solar  chromosphere.  G.  Abetti 
and  B.  Novakova  (Atti  R.  Accad.  Lincei,  [vii],  10, 
227 — 230). — Further  proof  is  adduced  with  regard  to 
the  dissymmetry  of  the  line  Ha  at  the  edge  of  the 
sun,,  where  the  emission  component  Ha,  is  considered 
as  consisting  of  two  emission  components  H„.,.  (violet) 
and  Hajr  (red).-  The  fact  that  the  total  dissymmetry 
calculated  on  this  basis  appears  to  be  double  the 
actual  value  is  explained,  and  results  obtained  by 
Novakova,  using  a  Moll  microphotometer  on  Arcetri 
spectrograms,  confirm  the  result. 

G.  E.  Wentworth. 

Structure  of  lithium  red  bands.  K.  Witrm  (Z. 
Physik,  1929,  59,  35 — 41). — The  fine  structure  of  six 
bands  of  lithium  at  6554,  6659,  6983,  7176,  7309,  and 
7497  A.  has  been  examined.  They  have  the  same 
ground  state  as  the  bands  of  the  blue-green  system 
and  are  arranged  with  their  simple  P  and  R  branches 
as  a  1S — ->12;  electron  jump.  From  an  analysis  of 
the  fine  structure  the  resulting  moments  of  inertia 
and  molecular  radii  of  the  different  states  have  been 
determined.  Considerations  of  the  dissociation  pro¬ 
ducts  show  that,  in  the  ground  state,  the  molecule 
splits  into  two  normal  lithium  atoms  and  in  the 
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excited  state  into  one  normal  and  one  excited  2 P 
atom.  All  the  bands  show  a  marked  intensity 
change.  W.  R.  Angus. 

Transition  probabilities  in  lithium.  IV.  B. 
Trumpy  (Z.  Physik,  1929,  57,  787— 796).— New 
determinations  of  the  intensities  of  the  lines  of  the 
principal  series  of  lithium  are  described.  The  results 
show  that  Hargreaves’  calculated  values  are  not  very 
satisfactory;  a  more  complete  agreement  with  the 
values  calculated  is  obtained  by  using  Hartree’s 
method.  R.  W.  Lunt. 

Band  spectrum  of  lithium  hydride;  G.  Naka¬ 
mura  (Z.  Physik,  1930,  59,  218—242;  cf.  A.,  1929, 
625). — Lithium  vapour  heated  in  an  atmosphere  of 
hydrogen  shows  a  new  absorption  spectrum  in  the 
ultra-violet  which  is  in  the  nature  of  a  multiple  line 
spectrum.  The  lines  measured  were  between  307 
and  436  mix.  It  was  .  possible  to  classify  practically 
all  the  lines  of  the  absorption  spectrum  and  almost 
all  the  strong  emission  lines.  A  number  of  the  absorp¬ 
tion  lines  coincide  with  the  emission  lines  obtained 
by  Watson,  although  the  absorption  spectrum  is  much 
simpler.  The  LiH  molecule  alone  seems  to  be  con¬ 
cerned  in  the  production  of  the  spectrum,  and  the 
system  definitely  belongs  to  the  transition  1S — 1£, 
which  is  strongest,  as  predicted  by  Hund.  The  single 
bands  consist  of  a  P  and  an  R  branch  which  are 
faded  towards  the  red.  The  moment  of  inertia  of  the 
molecule  in  the  normal  state  is  3*7  X 10-40  g.  cm.2, 
whereas  for  the  excited  moleoule  it  is  9*3  X  1CH° 
g.  cm.2  These  values  correspond  with  nuolear  dis¬ 
tances  of  1-6  X  10'a  cm.  and  2-5  X  1(H  cm.,  respectively. 
The  dissociation  work  is  59  kg.-cal.  The  decompos¬ 
ition  of  the  normal  molecule  is  in  the  first  instance 
into  one  lithium  and  one  hydrogen  atom,  whilst  the 
excited  molecule  decomposes  into  an  excited  (22P) 
lithium  atom  and  a  normal  hydrogen  atom,  in  agree¬ 
ment  with  theory.  A.  J.  Mee. 

Bands  of  the  carbon  molecule.  G.  H.  Dieke  and 
W.  Lochte-Holtgreven  (Nature,  1930,  125,  51— 
52). — Ten  bands  (of  which  seven  were  investigated  for 
fine  structure)  were  studied ;  they  must  be  due  to  a 
symmetrical  molecule  and  the  nuclear  spin  of  the 
atoms  in  question  is  zero.  The  molecular  constants 
calculated  from  these  bands  are  very  near  to  those 
of  the  Swan  bands.  A.  A.  Eldridge. 

Bands  of  the  carbon  molecule.  R.  C.  Johnson 
(Nature,  1930, 125,  89 — 90). — Dieke  and  Lochte-Holt- 
greven’s  work  (see  above)  is  supported.  The  system 
is  well  shown  in  a  tube  containing  carbon  electrodes, 
some  hydrogen,  and  30 — 40  mm.  pressure  of  argon, 
and  is  also  produced  under  high-temperature  con¬ 
ditions  of  the  carbon  arc  in  hydrogen. 

L.  S.  Theobald. 

Visible  afterglow  of  active  nitrogen.  G. 
Carto  and  J.  Kaplan  (Z.  Physik,  1929,  58,  769 — 
780). — The  spectrum  of  the  visible  afterglow  was 
investigated  at  — 80°,  at  the  ordinary  temperature, 
and  at  a  high  temperature.  The  spectrum  contains 
the  first  positive  group  of  bands.  This  is  emitted  by 
molecules  in  the  metastable  state  A0,  further  excited 
by  atoms  in  metastable  states  2P  and  2D,  to  states 
7?, 2  and  B6,  respectively.  The  atoms  and  molecules 


may  attain  their  metastable  states  by  absorption  of 
energy  of  recombination,  but  the  afterglow  spectrum 
is  independent  of  the  energy  of  dissociation.  This 
removes  a  difficulty  of  the  earlier  hypotheses. 

A.  B.  D.  Cassie. 

Ultra-violet  bands  of  the  neutral  oxygen 
molecule.  W.  Lochte-Holtgreven  and  G.  H. 
Dieke  (Ann.  Physik,  1929,  [v],  3,  937— 977).— All 
the  available  material  (cf.  Runge,  Physica,  1921, 
1,  254;  Fesefeldt,  A.,  1928,  457)  has  been  collated. 
An  attempt  is  made  to  classify  all  the  observed  lines 
and  to  evaluate  rotation  constants  and  extend  the 
work  of  earlier  investigators.  The  interpretation  of 
the  bands  and  their  fine  structure  is  discussed. 

R.  A.  Morton. 

Dissociation  work  of  oxygen.  R.  Mecke 
(Naturwiss.,  1929,  17,  996). — The  value  of  7-05  volts 
obtained  for  the  work  necessary  to  decompose  the 
oxygen  molecule  into  two  normal  atoms,  by  finding 
the  convergence  limit  of  the  ultra-violet  absorption 
spectrum  of  oxygen,  is  incorrect  because  the  atoms 
are  not  in  the  normal  (3jP)  state,  but  in  the  lD  state. 
The  correction  is  not  yet  known,  but  an  accurate 
determination  of  the  dissociation  energy  can  be  made 
by  using  the  data  of  Norrish  on  the  photochemical 
decomposition  of  nitrogen  dioxide  (cf.  A.,  1929,  893, 
1022).  The  value  derived  is  5-6  volts  (128  kg.-cal.), 
whilst  the  excitation  energy  of  the  XD  term  is  1-4  volts. 

A.  J.  Mee. 

Magnesium  triplets  in  arc  and  solar  spectra. 
M.  E.  Warga  (Pub.  Allegheny  Obs.  Univ.  Pittsburgh, 
1929,  6,  151 — 157). — New  values  for  the  wave-lengths 
of  the  ultra-violet  and  green  triplets  of  Mg  I  have  been 
obtained.  The  differences  observed  on-  comparison 
with  the  Fraunhofer  spectrum  are  smaller  than  the 
relativity  shift  for  the  violet,  but  larger  for  the  green, 
lines.  The  wave-lengths  of  some  copper,  calcium, 
iron,  and  sodium  lines  are  given. 

Chemical  Abstracts. 

Resonance  series  of  sulphur  vapour.  P. 
Swings  (Compt.  rend.,  1929, 189,  982— 983).— By  the 
use  of  a  cylindrical  fused  quartz  vessel,  the  two  por¬ 
tions  of  which  were  enclosed  in  separate  electric 
furnaces,  it  was  possible  to  follow  variations  in  the 
resonance  spectrum  of  sulphur  with  variations  in 
pressure  and  temperature.  Four  series  of  doublets 
excited  by  the  mercury  lines  3655,  3132,  3126,  and 
2968  were  obtained,  comprising  6,  24,  23,  and  20  terms 
(Av  34,  18,  168,  and  16  cm-1),  respectively.  The 
line  3132  belongs  to  a  branch  R  of  the  absorption 
spectrum  of  S,.  J.  Grant. 

Band  spectra  of  zinc  vapour.  H.  Volkeingee 
(Compt.  rend.,  1929,  189,  1264— 1265).— A  list  of 
lines  (2983 — 32S2  A.)  in  the  band  spectrum,  obtained 
by  an  electrodeless  discharge  in  zinc  vapour  heated 
to  redness  in  a  fused  silica  tube,  is  given.  The  bands 
have  a  fine  complex  structure  and  although  the  largo 
spaces  separating  the  lines  indicate  a  molecule  with  a 
very  small  moment  of  inertia,  it  is  doubtful  if  they  are 
due  to  a  zinc  hydride.  J.  Grant. 

Hyperfine  structure  and  nuclear  moment.  H. 
Schuler  and  H.  Bruck  (Z.  Physik,  1929,  58,  735— 
742). — The  hyperfine  ■  structure  of  cadmium  and 
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tellurium  is  discussed  on  lines  given  in  earlier  papers 
(A.,  1929,  967),  and  isotopes  are  suggested  for  both. 

A.  B.  D.  Cassie. 

Arc  spectrum  of  arsenic.  W.  IT.  Meggers  and 
T.  L.  de  Bruin  (Bur.  Stand.  J.  Res.,  1929,  3,  765 — 
781).— The  emission  spectrum  of  metallic  arsenic 
vaporised  in  graphite  or  copper  arcs  has  been  examined 
and  wave-lengths  were  measured  between  1889-85 
and  10023-9S  A.  The  spectrum  is  simple,  but  difficult 
to  analyse,  as  many  important  lines  lie  in  the  far 
infra-red  or  ultra-violet.  A  fairly  complete  analysis 
of  the  As  I  spectrum  has  been  made.  Forty-two  levels 
arc  identified.  The  normal  state  is  represented  by  a 
4S2  term,  for  which  the  absolute  value  is  estimated  to 
be  80692-72,  giving  an  ionisation  potential  of  about 
10  volts.  C.  J.  Smithells. 

As  in  spectrum.  A.  S.  Rao  and  A.  L.  Narayan 
(Z.  Physik,  1929,  57,  865 — 868). — By  a  careful 
examination  of  tho  spectra  of  the  element  under 
various  conditions  of  excitation  many  lines  are  found 
which  appear  to  belong  to  Asm.  Tables  are  given 
showing  the  electronic  configurations,  the  correspond¬ 
ing  theoretical  terms  according  to  Hund’s  theory,  the 
quadruplets  of  As  m,  and  a  classification  of  the  wave¬ 
lengths  of  As  nr.  W.  R.  Angus. 

Spectrum  of  arsenic  in  the  extreme  ultra¬ 
violet.  P.  Queney  (J.  Phys.  Radium,  1929,  [vi], 
l0,  448 — 452). — Using  tho  apparatus  previously 
described  (cf.  A.,  1929,  1206)  the  spectrum  of  arsenic 
by  the  electrodeless  discharge  for  the  range  2500 — 
700  A.  was  investigated.  Wave-lengths  and  intensi¬ 
ties  of  all  the  known  lines  are  tabulated.  The 
strongest  lines  of  As  v  and  As  rv  are  classified  by  the 
scheme  already  applied  to  zinc,  gallium,  and  german¬ 
ium  (cf.  Lang,  A.,  1928,  99).  The  irregular  doublet 
law  is  illustrated  for  homologous  lines,  of  the  series 
Zn  n,  Ga  m;  Ge  iv,  As  v,  and  Zn  i,  Ga,  n,  Ge  m, 
As  iv,  and  the  doublet  and  triplet  separations  are 
tabulated  for  the  same  series.  N.  M.  Bligh. 

Zeeman  effect  and  hyperfine  structure  of  the 
antimony  arc  spectrum.  H.  L6wenthal  (Z. 
Physik,  1929,  57,  822 — 834). — The  Zeeman  effect  for 
18  lines  of  the  antimony  arc  spectrum  in  the  region 
2311 — 4033  A.  has  been  measured  with  a  grating 
spectrometer.  R.  W.  Lunt. 

First  spectrum  of  xenon.  W.  F.  Meggers, 
T.  L.  de  Bruin,  and  C.  J.  Humphreys  (Bur.  Stand. 
J.  Res.,  1929,  3,  731 — 763). — Discharge  tubes  were 
filled  with  pure  xenon  and  operated  so  as  to  emit 
only  the  spectrum  of  neutral  xenon  atoms.  Wave¬ 
lengths  from  3442-77  to  10107-2  A.  have  been  deter¬ 
mined  for  318  lines  and  relative  intensities  estimated. 
Analysis  of  these  data  has  resulted  in  the  identification 
of  spectral  terms,  which  account  for  practically  all 
the  observed  lines.  C.  J.  Smithells. 

Series  in  the  xenon  arc  spectrum.  W.  Grem- 
Mer  (Z.  Physik,  1930,  59,  154 — 167). — A  concave 
grating  of  4  m.  radius  of  curvature  was  used  for 
photographing  the  arc  spectrum  of  xenon.  For  the 
calibration,  neon  lines  were  used  and  some  xenon  lines 
previously  accurately  determined  by  Merrill,  Otsuka, 
and  Meggers.  It  is  to  be  expected  that  in  the  violet 
the  principal  series  will  be  combinations  of  the  type 


Is  —  mpt,  as  has  been  found  for  other  rare  gases. 
There  are  some  recurring  constant  frequency  differ¬ 
ences  in  the  violet  which  help  in  the  ordering  of  the 
spectrum.  The  accurate  limit  for  at  least  one  series 
has  to  be  calculated.  The  best  series  for  this  purpose 
were  the  ls6— mpg,  and  the  two  hydrogen-like  series 
ls2 — mX  and  1  s.2—mT.  A  large  number  of  lines  are 
classified  and  their  intensities  noted  (cf.  preceding 
abstract).  A.  J.  Mee. 

New  method  for  the  study  of  voltage-intensity 
relations  and  its  application  to  the  mercury 
2537  A.  line.  F.  C.  Ostensen  (Physical  Rev.,  1929, 
[ii],  34,  1352—1356). — To  eliminate  the  effect  of 
secondary  electrons  a  beam  of  electrons  was  concen¬ 
trated  by  a  magnetic  field  to  avoid  striking  any  metal 
surface  until  it  reached  a  collector  to  trap  all  second¬ 
aries,  thus  ensuring  a  specified  velocity  for  the  exciting 
electrons.  The  method  was  applied  to  a  study  of  the 
variation  with  electron  velocity  of  the  intensity  of 
the  2537  A.  mercury  line.  A  maximum  intensity  was 
found  at  6  volts,  above  which  the  rate  of  falling 
is  much  greater  than  was  found  by  other  investigators, 
owing  to  the  elimination  of  the  secondary  electrons. 

N.  M.  Bligh. 

Life  and  concentration  of  metastable  atoms 
and  the  quenching  of  mercury  resonance  radi¬ 
ation.  E.  Gavtola  (Physical  Rev.,  1929,  [ii],  34, 
1373—1384;  cf.  A.,  1929,  226,  486).— Theoretical. 
The  dependence  of  life  and  concentration  of  optically 
excited  metastable  mercury  atoms  on  experimental 
conditions,  foreign  gas  pressures,  and  intensity  of 
illumination  is  examined.  A  maximum  life  of  10-2 
sec.  under  the  experimental  conditions  and  different 
effects  of  foreign  gases  on  the  accumulation'  of  excited 
atoms  are  explained.  An  improved  general  formula 
for  the  quenching  of  mercury  resonance  radiation  is 
deduced  (cf.  Foote,  A.,  1927,  999).  The  efficiencies 
of  collisions  of  the  second  kind  of  metastable  mercury 
atoms  with  nitrogen,  argon,  and  helium  molecules  are 
calculated.  The  concentration  of  metastable  atoms 
is  shown  to  increase  with  the  square  root  of  the 
intensity  of  the  exciting  light  and  not  with  the  exciting 
light  itself  as  previously  supposed.  N.  M.  Bligh. 

Behaviour  of  the  mercury  line  1849*57  (1JS0 — 
2^).  A.  T.  Williams  (Nature,  1929,  124,  985— 
986).— Under  all  the  conditions  examined,  the  per¬ 
sistence  of  the  lines  2536-52  (hS3P)  and  1942-0  A. 
(2S2P,  Hg+)  is  much  greater  than  that  of  the  line 
1849-57  A.,  which  is  a  theoretical,  but  not  an  experi¬ 
mental,  “  raie  ultime.”  A.  A.  Eldridge. 

Bands  of  continuous  spectrum  in  mercury. 
W.  H.  Crew  and  W.  N.  Thornton  (J.  Opt.  Soc. 
Amer.,  1929,  19,  358—366 ;  cf.  A.,  1929,  1 ;  Robert¬ 
son,  MacKinnon,  and  Zinn, .ibid;,  237). — The  mercury 
vapour  spectrum  was  excited  using  variations  in  the 
electrical  circuit,  which  produced  certain  changes  in 
the  character  of  the  spectra.  Two  strong  bands  of 
continuous  radiation  having  maxima  at  about  X  4500 
and  3300  were  obtained,  and  four  weak  lines  in  agree¬ 
ment  with  the  wave-length  distribution  of  intensity 
calculated  from  the  recombination  theory  of  con¬ 
tinuous  spectra.  It  is  concluded  that  those  changes 
which  reduce  the  current  density  in  the  arc  enhance 
the  continuous  bands  and  reduce  the  intensity  of  the 
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line  spectrum,  and  also  diminish  the  dissociation  of 
molecules  in  the  arc.  Low  temperature  of  the  vapour 
also  favours  the  production  of  hands.  The  bands  of 
the  continuous  spectra  are  attributed  to  molecular 
radiations.  N.  M.  Blech. 

Energy  increase  in  elementary  processes.  H. 
Beutler  and  E.  Rabinovitsch  (Z.  physikal.  Chem., 
1929,  B,  6,  233—239;  cf.  A.,  1929,  238).— Further 
investigation  of  the  fluorescence  spectrum  of  irradiated 
mercury  vapour  to  wliioh  nitrogen  has  been  added 
confirms  the  formation  of  doubly-activated  mercury 
atoms,  corresponding  with  the  process  :  Hg*+Hg*= 
Hg**  -f  Hg.  The  same  effect  was  obtained  with  water 
vapour  and  with  ammonia  instead  of  nitrogen. 

O.  J.  Walker. 

Quantified  rotation  of  the  thallium  atom. 
R.  G.  Loyarte  (Physikal.  Z.,  1929,  30,  923— 925).— 
The  emission  lines  2288-07  and  2139-4  A.  of  thallium 
which  also  appear  in  absorption  are  hitherto  unclassi¬ 
fied.  It  is  shown  that  they  belong  to  a  series  of  lines 
the  wave-numbers  of  which  differ  from  those  of  series 
lines  by  ±7571-8  (Av).  This  constant  wave-number 
difference  is  ascribed  to  the  rotation  jump  from  the 
level  n= 0  to  »=1,  be.,  to  the  simultaneous  occurrence 
of  level  changes  for  the  light-emitting  electrons  and 
discontinuous  changes  in  the  rotation  of  the  atoms. 
On  the  assumption  that  the  discrete  value  of  the 
rotational  energy  of  the  atom  corresponds  with  the 
free-axial  rotator  of  wave  mechanics,  the  moment  of 
inertia  of  the  atom  is  J =0-73  X  1(H2  g.  cm.2  This 
value  is  of  the  same  order  as  that  derived  from 
magnetic  susceptibilities.  R.  A.  Morton. 

New  types  of  emission  spectra.  L,  Vegard 
(Nature,  1930,  125,  14). 

Ultimate  lines  in  the  spectra  of  elements  in  the 
gaseous  state.  B.  de  La  Roche  (Bull.  Soe.  ehim., 

1929,  [iv],  45,  922—930). — By  progressive  dilution  of 

an  element  in  the  gaseous  condition  with  an  indifferent 
gas  it  has  been  observed  that  certain  characteristic 
lines  in  its  emission  spectrum  persist  after  the  majority 
have  been  suppressed.  These  “  raies  ultimes  ”  have 
been  studied  with  a  view  to  determine  the  relative 
sensitiveness  of  the  spectral  reactions  of  various 
elements.  The  elements  examined  were  generally 
introduced  in  the  form  of  a  gaseous  compound  and 
diluted  with  nitrogen  in  steps  of  10  times  down  to  a 
limit  of  1  in  106.  Hydrogen,  nitrogen,  carbon,  and 
silicon  were  easily  detected  at  a  dilution  of  10®,  boron 
at  105,  chlorine,  fluorine,  and  phosphorus  at  101, 
bromine  and  sulphur  at  3  X 102.  Tables  are  given 
showing  the  wave-lengths  of  the  lines  visible  at  the 
different  dilutions.  F.  L.  Usher. 

Excitation  of  spectra  for  the  investigation  of 
hyperfine  structure.  H.  Schuler  (Z.  Physik, 

1930,  59,  149 — 153). — A  discharge  tube  suitable  for 
observing  the  glow  emitted  by  metallic  vapours  at 
low  temperatures  (those  of  liquid  air  and  liquid 
hydrogen)  is  described.  The  structure  of  the  lines 
emitted  is  discussed  with  reference  to  the  Doppler 
effect,  which  is  diminished  at  low  temperatures,  and 
it  is  shown  that  there  is  a  satisfactory  confirmation 
of  the  structure  on  this  basis.  The  same  principle 
can  also  be  used  for  absorption.  It  is  possible  with 


the  apparatus  described  to  obtain  very  favourable 
conditions  for  fine  absorption  lines.  A  variation  of 
the  tube  is  also  described.  A.  J.  Mee. 

Complex  spectra.  J.  C.  Slater  (Physical  Rev., 
1929,  [ii],  34,  1293— 1322).— Mainly  mathematical.  ] 
The  method  of  wave  mechanics  is  applied  to  the  theory 
of  atomic  multiplets.  Hund’s  scheme  for  the  classi¬ 
fication  of  terms  into  multiplets  is  derived  directly  ! 
from  theory,  and  definite  formula;  are  deduced  for  j 
the  intervals  between  multiplets  in  place  of  the  j 
previous  empirical  rule.  Hund's  rule,  that  terms  of 
large  L  and  S  values  lie  lowest,  is  found  to  have  no 
general  significance;  the  present  theory  agrees  with 
the  rule  where  obeyed,  and  with  the  exceptions. 

N.  M.  Bligh. 

Spiral  forms  in  gas  discharges.  S.  P.  McCal- 
lum  and  W.  T.  Perry  (Nature,  1929,  124,  984 — 
985). — The  conditions  necessary  for  the  appearance 
of  spiral  forms  of  elcctrodeless  discharge  in  slightly 
impure  argon  and  neon  are  described. 

A.  A.  Eldridge. 

Continuous  spectra  of  gases.  W.  Finkelnburg 
(Physikal.  Z.,  1930,  31,  1 — 25). — A  summary  of 
experimental  and  theoretical  work.  A.  J.  Mee. 

Is  the  continuous  spectrum  of  the  under¬ 
water  spark  temperature  radiation  ?  B.  Wrede 
(Ann.  Physik,  1929,  [v],  3,  823 — 839). — In  the  con¬ 
tinuous  spectrum  of  the  under- water  spark  an  intensity 
displacement  towards  shorter  wave-lengths  occurs 
when  the  energy  of  the  discharge  is  increased,  using 
olectrodes  of  zinc,  cadmium,  copper,  lead,  or  tin. 

The  displacement  is  less  marked  with  aluminium  and 
magnesium,  both  these  metals  exhibiting  a  specially 
intense  continuous  spectrum.  No  intensity  displace¬ 
ments  could  be  detected  for  the  spark  spectra  of  any 
of  the  metals  in  air.  The  relative  values  for  the 
intensity  shift  in  the  case  of  the  zinc  under- water 
spark  conform  to  Wien’s  law  showing  the  presence 
of  temperature  radiation.  By  comparison  with  the 
spectrum  of  the  positive  crater  of  the  carbon  arc,  the 
temperature  of  the  zinc  under- water  spark  is  estimated 
to  be  of  the  order  7500°  Abs.  for  smaller  discharge 
energy  and  10,000°  Abs.  for  greater  energy. 

R.  A.  Morton. 

Theory  of  resonance  widening  of  spectral  lines. 

J.  Frenkel  (Z.  Physik,  1930,  59,  198 — 207). — 
Theoretical .  Holtsmark’s  theory  of  the  widening  of 
spectral  lines,  based  on  the  “  classical  ”  view  of  atomic 
resonance,  is  remodelled  on  the  basis  of  the  quantum 
theory,  the  “  classical  ”  resonance  being  replaced  by 
the  Heisenberg  exchange  resonance  between  identical 
atoms  of  a  given  kind.  The  case  of  two  atoms  is 
first  dealt  with,  and  then  the  case  of  a  multiple  atomic 
system.  In  dealing  with  the  latter  it  is  necessary  to 
assume  that  only  one  atom  is  excited,  the  rest  remain¬ 
ing  in  the  normal  state.  The  theory  leads  to  the 
proposition  that  there  is  proportionality  between  the 
widening  of  certain  lines  and  their  intensity.  Some 
of  the  deficiencies  of  the  theory  arc  mentioned. 

A.  J.  Mee. 

New  quartz  spectrograph.  H.  F.  Kurtz  (J. 

Opt.  Soc.  Amer.,  1929,  19,  378— 383).— A  description 
of  the  instrument  and  the  methods  adopted  to 
meet  the  qualifications  of  a  clean  sharp  spectrum 
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with  minimum  curvature,  easy  and  constant  adjust¬ 
ment  no  relative  vibration  of  parts,  a  bilateral  slit 
with  non-oxidisable  jaws,  wholly  enclosed,  allowing 
easy  addition  of  accessory  illuminating  or  photometric 
apparatus.  N.  M.  Bligh. 

Spectral  terms  and  chemical  valency.  A.  T. 
Williams  (Compt.  rend.,  1929,  189,  1075 — 1077). — 
The  validity  for  the  elements  of  the  third  column  of 
the  periodic  table  of  the  author’s  rule  F=X;i;l  is 
discussed,  F  being  the  chemical  valency  and  R  the 
spectral  multiplicity.  For  the  elements  lanthanum 
to  gadolinium  the  relations  F=.R—- /ii  apply,  where 
f  is  the  number  of  electrons  in  the  4/  orbits.  For 
elements  65 — 71,  V=R—(f—2n)±\,  in  which  n 
increases  integrally  from  1  for  terbium  to  7  for 
lutecium.  For  the  elements  silicon,  germanium,  tin, 
and  lead  the  valency  changes  from  4  to  2  as  the 
quantities  3P0—3PV  SP1—-3P2,  and  SAv  increase,  but 
although  the  terms  of  the  elements  of  the  sub-group 
nitrogen  to  bismuth  show  the  same  differences,  these 
elements  have  the  same  valencies.  J.  Grant. 

^-Absorption  discontinuities  of  manganous 
and  chromate  ions.  D.  M.  Yost  (Phil.  Mag.,  1929, 
[vii],  8,  845 — 847). — The  absorption  discontinuities 
of  manganous  and  chromate  ions  in  solution  have  the 
same  wave-lengths  as  the  corresponding  ions  in  the 
crystalline  state.  C.  W.  Gibby. 

Precision  measurements  of  the  X-series  for 
titanium  and  vanadium.  S.  von  Friesen  (Z. 
Physik,  1929,  58,  781—793). — A  tube  spectrometer 
constructed  for  high-vacuum  wrork  by  Siegbahn  is 
described.  The  lines  oq,  a2,  and  (31  of  the  X-series 
for  titanium  and  vanadium  were  measured  accurately 
with  this  instrument.  The  K  lines  (S',  [S",  fi2,  an(l 
p'"  were  determined  with  a  precision  vacuum  spectro¬ 
meter.  A.  B.  D.  Cassie. 

^/-Series  of  the  rare  earths.  E.  Lindberg  (Z. 
Physik,  1929,  57,  797— 803).— The  lines  MmNv, 
ifjvA’vi,  MyNva,  and  MyNuu  together  wdth  the 
satellites  of  the  lines  M1VNV[,  and  MvNyu,  have  been 
measured  to  ±3  X.  for  lutecium,  ytterbium,  erbium, 
holmium,  dysprosium,  terbium,  gadolinium,  europ¬ 
ium,  samarium,  neodymium,  praseodymium,  and 
cerium.  R.  W.  Lunt. 

Intensity  measurements  on  the  Compton 
effect  for  soft  A'-rays.  R.  H.  Varian  (J.  Opt.  Soe. 
Amer.,  1929,  19,  351 — 357). — Using  a  special  X-ray 
tube  having  thin  aluminium  foil  window's  and  large 
power  capacity,  spectrograms  showing  the  Compton 
effect  for  copper  Xa  rays  scattered  from  carbon  and 
paraffin  were  obtained.  The  ratio  of  the  intensity 
of  the  modified  component  to  that  of  the  unmodified 
was  determined  as  a  function  of  the  scattering  angle. 
The  L  electrons  in  carbon  make  a  considerable  con¬ 
tribution  to  the  unmodified  component.  The  results 
do  not  agree  with  Jauncey’s  theory  (cf.  A.,  1925,  ii, 
747),  and  Wentzel’s  intensity  predictions  (cf.  A.,  1927, 
804)  are  not  easilv  susceptible  to  experimental  check. 

■  N.  M.  Bligh. 

Polarisation  of  A'-radiation.  W.  Duane  (Proc. 
Nat.  Acad.  Sci.,  1929,  15,  805—815;  cf.  A.,  1928, 
819). — -A  detailed  description  of  the  method  of 
measuring  the  quantity  of  radiation  resulting  from 


impact  of  electrons  on  a  stream  of  mercury  atoms  in 
the  direction  of  the  electron  stream  (nj  and  per¬ 
pendicular  thereto  (w2)  is  given.  Defining  degree  of 
polarisation  as  p=(n1~ti2)/(n1-j~?i2),  the  mean  value 
of  p  is  0-497.  This  only  partly  supports  existing 
theory,  w-hich  requires  total  polarisation  in  the  plane 
containing  the  direction  of  motion  of  the  electrons, 
but  it  is  in  agreement  with  gommerfeld  (J.  Opt. 
Soe.  Amer.,  1928, 16,  375).  C.  A.  Silberrad. 

Gas  ionisation  by  means  of  positive  ions  and  the 
secondary  emission  from  platinum.  T.  I. 
Camp  an  (Physikal.  Z.,  1929,  30,  858— 865).— The 
ionisation  of  hydrogen  and  nitrogen  by  means  of 
positive  X-ions  (velocities  up  to  140  volts)  has  been 
studied  by  Lenard’s  opposed  field  method  over  the 
pressure  ranges  0-0003 — 0-1  mm.  mercury  for  hydrogen 
and  0-0003 — -0-054  mm.  for  nitrogen.  The  maximal 
ionisation  for  positive  X-ions  is  of  the  order  0-01%, 
hence  the  opposed  field  method  is  not  suitable  for  such 
determinations,  since  other  and  stronger  secondary 
phenomena  mask  the  effect.  The  impact  of  positive 
X-ions  on  platinum  brings  about  a  secondary  emission 
detectable  for  very  small  ionic  velocities ;  e.g.,  with 
28  volts  it  amounts  to  0-01%  and  increases  to  1-2% 
at  128  volts.  The  secondary  emission  from  platinum 
is  strongly  increased  if  the  surface  of  the  metal  is 
covered  by  an  adsorbed  layer  of  nitrogen  molecules, 
but  the  emission  at  once  falls  to  its  original  value  if 
the  metal  is  outgassed.  R.  A.  Morton. 

Columnar  ionisation  in  gases  at  higher 
pressures.  G.  Jaffe  (Physikal.  Z.,  1929,  30,  849 — 
856;  cf.  A.,  1929,  621). — The  theory  of  ionisation  in 
columns  has  been  tested  experimentally  by  deter¬ 
mining  the  saturation  curves  for  air,  oxygen,  carbon 
dioxide,  and  hydrogen  at  higher  pressures  (up  to  4500 
mm.  and  6000  mm.  for  the  different  gases).  The 
theoretical  values  agree  quantitatively  with  the 
experimental  data  over  a  wide  range  (0-5 — 100  for 
the  significant  parameter).  On  account  of  the  use 
of  certain  constants,  the  values  of  which  are  some¬ 
what  uncertain,  the  recombination  coefficients  can 
be  evaluated  only  indirectly  and  approximately. 

R.  A.  Morton. 

Oxide-coated  filaments.  J.  A.  Becker  (Physical 
Rev.,  1929,  [ii],  34,  1323— 1351).— A  proposed  theory 
of  the  changes  in  activity  in  oxide-coated  filaments 
is  confirmed  experimentally.  A  comparison  of  the 
behaviour  of  the  filaments  and  those  with  composite 
surfaces  indicates  that  the  former  owe  their  high 
activity  to  adsorbed  metallic  barium.  The  changes 
in  emission  from  a  coated  filament  produced  by 
changes  in  plate  potential  and  by  currents  sent  into 
or  drawn  from  it,  are  ascribed  to  electrolysis  of  the 
oxide.  When  electrons  are  sent  into  the  filament, 
barium  is  deposited  on  the  surface  and  the  activity 
increases  to  a  maximum  and  then  decreases.  When 
current  is  draw-n  from  the  oxide,  oxygen  is  deposited 
on  the  surface,  increasing  the  activity  if  beneath  the 
adsorbed  barium  and  decreasing  it  if  above.  Both 
barium  and  oxygen  diffuse  readily  from  the  surface 
into  the  oxide  and  vice  versa.  A  high  precision 
technique  is  employed  for  determination  of  the 
relative  rates  of  evaporation  of  small  amounts  of 
electropositive  and  electronegative  materials.  It  was 
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found  experimentally  that  metallic  barium  evaporates 
from  a  well-broken-down  filament  if  the  temperature 
is  not  too  high;  oxygen  evaporates  if  an  emission 
limited  current  is  drawn ;  metallic  barium  deposited 
by  electrolysis  or  by  evaporation  on  the  oxide  surface 
produces  activity  changes  similar  to  thoso  produced 
by  barium  on  tungsten ;  oxygen  brought  to  the  sur¬ 
face  of  the  oxide  by  drawing  current  from  it,  in  some 
cases  increases  and  in  other  cases  decreases  the 
activity ;  most  of  the  current  through  the  oxide  is 
carried  by  electrons,  but  a  small  part  is  carried  by 
ions.  Tho  conductivity  of  the  oxide  does  not  obey 
Ohm’s  law;  some  of  the  conductivity  is  due  to  a 
diffusion  current  which  may  flow  against  an  opposing 
field.  The  complex  time  changes  occurring  in  the 
filaments  are  considered.  N.  M.  Bligh. 

Relations  between  the  normal  photo-electric 
effect  and  electrical  surface  properties  of 
different  metals.  R.  Suhrmann  (Physikal.  Z., 
1929,  30,  939 — 942). — The  effect  of  strong  heating 
and  of  electron  bombardment  on  the  photo-electric 
properties  of  metals  has  been  studied.  Really  pure 
platinum  gold  or  silver  surfaces  have  little  or  no 
power  of  emitting  electrons  under  the  action  of  ultra¬ 
violet  rays  in  the  quartz  region.  Hydrogen,  adsorbed 
as  ions,  advances  the  long-wave  limit  of  excitation 
and  greatly  increases  the  sensitivity.  The  inner 
charge  of  gas  in  metals  which  absorb  hydrogen  is 
driven  out  by  brief  heating  of  the  metal  in  a  high 
vacuum,  but  hydrogen  ions  and  possibly  hydrogen 
atoms  are  retained  at  the  surface.  The  ions  appear 
to  effect  the  displacement  of  the  long -wave  limit. 

R.  A.  Morton. 

Ionisation  of  argon  by  metastable  neon  atoms. 
F.  M.  Penning  (Z.  Physik,  1929,  57,  723— 738).— In 
order  to  confirm  some  conclusions  of  previous  experi¬ 
ments  on  argon-neon  mixtures,  namely,  that  the 
ionisation  of  argon  can  take  place  as  the  result  of 
collisions  between  neutral  argon  atoms  and  meta- 
stable  (excited)  neon  atoms,  the  dielectric  strength  of 
argon-neon  mixtures  has  been  investigated.  Theory 
predicts  that  if  the  above  assumption  were  correct 
the  dielectric  strength  should  increase  when  the  gas 
mixture  is  subjected  to  intense  irradiation.  A  num¬ 
ber  of  experiments  are  described  which  exemplify 
this  effect,  which  is  a  maximum  for  mixtures  contain¬ 
ing  about  0-001%  A.  The  effect  diminishes  rapidly 
with  increase  in  argon  concentration  from  0-01% 
upwards.  R.  W.  Lunt. 

Quantum  theoretical  calculation  of  the  masses 
of  the  proton  and  electron.  R.  Fukth  (Physikal. 
Z.,  1929,  30,  895 — 898). — A  fuller  account  of  work 
already  published  (A.,  1929,  1123,  1209). 

R.  A.  Morton. 

Single  scattering  of  single  electrons.  O. 
Klemperer  (Ann.  Physik,  1929,  [v],  3,  849 — 878).— 
The  angular  distribution  of  singly-scattered  electrons 
for  9  and  18  kilovolts,  using  celluloid,  aluminium,  and 
beryllium  scattering  sheets,  has  been  studied  by  means 
of  the  Geiger  point  counter.  The  counter,  closed  by 
means  of  a  celluloid  window,  registers  single  electrons 
with  an  efficiency  which  varies  little  over  the  range 
IS — 5  kilovolts,  but  falls  steeply  for  lower  velocities. 
Th#  observed  velocity  distribution  is  very  much 


flatter  than  the  Rutherford  distribution  for  scattered 
a-particles  or  canal  rays  and  does  not  conform  exactly 
with  any  theory  so  far  advanced.  The  course  of  tho 
scattering  distribution  for  large  deflexions  lends  con¬ 
firmation,  to  wave-mechanical  ideas  of  the  spin  and 
relativistic  change  in  mass  of  the  electron  as  con¬ 
trasted  with  the  classical  relativity  treatment  of 
Darwin.  By  means  of  an  electrical  transverse  field, 
the  existence  among  the  scattered  electrons  of  two  . 
groups  of  velocities  has  been  established,  one  corre¬ 
sponding  with  nucleus  scattering  without  retard¬ 
ation,  and  the  other  arising  from  electron  scattering 
with  a  loss  of  velocity  determined  by  the  angular 
deflexion.  The  X-ray  omission  from  the  foil  is  very 
weak  compared  with  the  electronic  scattering.  The 
angular  distribution  for  multiple  scattering,  recorded 
by  a  multiplication  counter,  has  been  studied.  The 
yield  of  scattered  electrons  for  large  angles  of  deflexion 
corresponds,  as  regards  order  of  magnitude,  with 
Rutherford’s  formula.  R.  A.  Morton. 

Specular  [regular]  and  total  reflexion  of 
electrons.  E.  Rupp  (Physikal.  Z.,  1929,  30,  935 — 
939).— With  a  fine  stream  of  electrons  impinging  on 
a  silver  surface,  regular  reflexion  increases  markedly 
with  decreasing  angle  of  incidence,  and  is  very  well 
shown  for  rapid  electrons.  The  reflexion  curves 
indicate  two  separate  effects,  regular  reflexion  and 
scattering  in  all  directions.  Investigation  of  the  role 
of  different  metals  shows  that  the  reflexion  of  electrons 
without  loss  of  velocity  always  increases  with  decreas¬ 
ing  velocity,  and  the  scattering  effect  increases  with 
decreasing  atomic  number.  The  half-breadth  value 
of  the  reflexion  curve  also  increases  with  decreasing 
atomic  number.  For  elements  in  the  same  vertical 
column  of  the  periodic  table  the  intensity  of  the 
reflexion  maximum  increases  with  decreasing  atomic 
number.  For  thin  superimposed  layers  of  nickel  and 
copper  total  reflexion  should  occur  at  80°  for  100 
volts  and  it  is  shown  that  the  principles  applicable 
to  optical  total  reflexion  are  quantitatively  valid  for 
electrons.  Possible  applications  to  other  problems 
are  discussed.  R.  A.  Morton. 

Theory  of  formation  of  large  ions  and  droplets. 
A.  Yeronnet  (Compt.  rend.,  1929,  189,  1249 — 
1251). — A  mathematical  interpretation  of  the  form¬ 
ation  of  large  ions  (Langevin  and  Broglie)  by  the 
attraction  between  an  atom  and  an  electron  expressed 
in  terms  of  the  position  of  tho  free  electron  on  its 
orbit,  and  the  position  of  the  orbit  with  respect  to 
exterior  electrons.  The  theory  is  applied  to  water 
droplets,  to  the  solar  corona,  and  to  other  cosmic 
phenomena.  The  green  line  of  the  aurora  borealis  is 
probably  produced  by  the  nuclei  of  large  ions  which 
behave  as  solid  particles  (cf.  Vegard,  A.,  1927,  91, 
285).  J.  Grant. 

Differences  in  the  directions  of  ejection  of 
X-ray  photo-electrons  from  various  atomic 
levels.  E.  C.  Watson  and  J.  A.  van  den  Akkek 
(Proc.  Roy.  Soc.,  1929,  A,  126,  138— 143).— The  use 
of  the  Wilson  expansion-chamber  method  for  deter¬ 
mining  the  directions  in  which  photo-electrons  are 
ejected  by  X-rays  has  the  disadvantage  that  the 
particular  energy  level  in  the  atom  from  which  the 
electron  is  ejected  in  general  cannot  be  determined. 
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This  difficulty  may  be  avoided  by  using  the  magnetic 
spectrograph  previously  developed  by  Watson  (Physi¬ 
cal  Rev.,  1927,  30,  479)  for  studying  tho  velocity  of 
the  X-ray  electrons  as  a  function  of  the  angle  of 
emission.  Photographs  are  reproduced  of  magnetic 
spectra  of  the  electrons  emerging  at  various  angles 
from  thin  films  of  (1)  evaporated  tungsten  traversed 
by  primary  X-rays  from  a  silver  target,  (2)  sputtered 
silver  chloride  traversed  by  primary  X-rays  from 
molybdenum,  (3)  sputtered  gold  traversed  by  primary 
X-rays  from  molybdenum,  and  (4)  evaporated  nickel 
before  and  after  exposure  to  gaseous  chlorine,  traversed 
by  primary  X-rays  from  molybdenum.  It  is  con¬ 
cluded  from  the  experimental  results  that  the  dis¬ 
tribution  in  space  of  the  photo-electrons  thrown  out 
of  the  Ln  and  Lm  levels  by  any  given  X-radiation 
is  more  isotropic  than  that  of  the  electrons  thrown 
out  of  the  K  or  Li  levels  by  the  same  radiation. 

L.  L.  Bircumshaw. 

Capture  of  electrons  by  molecules.  V.  A. 
Bailey  (Phil.  Mag.,  1929,  [vii],  8,  1112—1114;  cf. 
A.,  1929,  231). — Polemical  against  Loeb  (cf.  ibid., 
1359).  N.  M.  Bligh. 

Visible  electron  diffraction.  A.  Dattvtt.t.ter 

(Nature,  1930,  125,  50).— A  film  of  microcrystalline 
particles  of  zinc  oxide  is  employed. 

A.  A.  Eldridge. 

Scattering  of  electrons  by  gold.  N.  E.  Mott 
(Nature,  1929,  124,  9S6). — Theoretical. 

A.  A.  Eldridge. 

Grating  errors  and  electronic  charge.  S. 

Eagenberg  (Nature,  1930,  125,  13 — 14). 

Reflexion  of  protons  from  calcite.  A.  J. 

Dempster  (Nature,  1930,  125,  51). — Hydrogen' posi¬ 
tive  rays  give  a  complex  reflexion  pattern  when 
allowed  to  fall  on  a  cleavage  face  of  a  calcite  crystal 
at  almost  grazing  incidence.  The  lines  may  be  due 
to  diffraction  of  the  rays  at  the  two-dimensional 
gratings  formed  by  rows  of  atoms  in  tho  crystal  sur¬ 
face.  A  lino  is  a  velocity  spectrum  of  the  protons; 
no  undcflected  pattern  was  observed. 

A.  A.  Eldridge. 

Positive  emission  of  palladium.  M.  Wolfke 
and  J.  Rolinski  (Physikal.  Z.,  1929,  30,  817—818).— 
Chemically  pure  palladium  wire  or  foil  shows  a 
strong  emission  of  ions  (at.  wt.  20 — 40,  probably 
alkali  ions)  which  ceases  only  after  heating  for  several 
Hours  at  1200°.  After  eliminating  this  “fresh” 
emission  the  palladium  can  be  reactivated  by  heating 
in  hydrogen,  air,  or  in  the  presence  of  moisture,  and 
especially  by  applying  exceedingly  thin  films  of 
organic  substances.  After  treatment  with  nascent 
hydrogen,  the  palladium  exhibits  a  very  quickly 
decreasing  emission  of  light  ions,  probably  protons. 
Palladium  tubes  and  “  osmo  ”  tubes  no  longer  show 
the  “  fresh  ”  emission  after  30  hrs.  at  1200°,  and  after 
this  treatment  no  positive  emission  is  shown  with 
diffusing  hydrogen.  R.  A.  Morton. 

Attraction  phenomena  of  mercury  in  a  high 
vacuum.  W.  I.  Romanoff  (Physikal.  Z.,  1929, 
30,  871 — S76):— The  character  of  the  attraction 
between  two  surfaces  separated  by  a  gaseous  layer 
has  been  investigated  theoretically  and  the  results 
have  been  confirmed  experimentally.  The  thickness 


of  the  gas  layer  determines  the  strength  of  the  attrac¬ 
tion.  Other  factors  enter  into  the  problem  only  by 
affecting  the  thickness  of  the  gas  layer. 

R.  A.  Morton. 

Effective  cross-section  curves  for  hydro¬ 
carbon  chains.  E.  Bruche  (Physikal.  Z.,  1929, 
30,  815 — 817). — The  effective  cross-section  curves  for 
methane,  ethane,  propane,  and  butane  all  show  a 
marked  maximum  at  the  same  velocity  of  electrons,  but 
the  height  of  the  curve  (area-velocity)  increases  with 
increasing  mol.  wt.  By  making  simple  assumptions 
on  the  basis  of  spherical  and  of  rod-like  aggregates 
the  cross-section  curves  have  been  calculated,  the 
agreement  with  experiment  being  good  in  either  case 
but  rather  better  for  the  rod  model.  The  distances 
between  successive  carbon  nuclei  appear  to  be  con¬ 
stant  at  2-2 — 2-3  A.  in  agreement  with  data  from 
other  lines  of  work.  R.  A.  Morton. 

Activation  of  matter.  G.  Rebotjl  (Compt.  rend., 
1929,  189,  1256 — 1257). — Bare  metals  or  metals 
covered  with  paper  or  cardboard  are  activated  by 
contact  with  or  substitution  for  the  grid  electrode  of 
a  resistance  cell  passing  1 — 2  milliamp.  at  about 
10,000  volts.  They  blacken  a  photographic  plate 
after  an  exposure  of  4  hrs.  to  2  days,  and  ionise  air 
with  an  activity  -which  decreases  exponentially  -with 
time.  J.  Grant. 

Packing  effect  in  atomic  nuclei.  H.  H.  Wolff 
(Physikal.  Z.,  1929,  30,  812— 815).— On  the  basis  of 
Aston’s  accurate  determinations  of  atomic  -weights, 
the  respective  roles  of  protons  and  electrons  in  the 
mass  defect  due  to  packing  have  been  investigated. 
Eor  electrons  the  mean  value  is  —0-0031  (unit=mass 
of  hydrogen  atom),  -whilst  for  protons  a  mean  value 
of  0-010  is  obtained,  this  value  tending  to  decrease 
somewhat  as  the  atomic  weight  increases.  Explan¬ 
ations  of  the  results  are  put  forward. 

R.  A.  Morton. 

At.  wt.  of  chlorine.  Ratio  NOC1 :  Ag.  A.  E. 
Scott  and  G.  R.  Johnson  (J.  Physical  Chem.,  1929, 
33,  1975— 1986).— The  value  of  the  ratio  NOC1 :  Ag 
obtained  nephclometrically  from  three  samples  of 
nitrosyl  chloride  is  0-606827  fiO-0000017,  giving  a 
calculated  value  of  35-4565  (N=  14-008,  Ag=107-880) 
for  the  at.  wt.  of  chlorine.  An  improved  method  for 
the  preparation  and  purification  of  nitrosyl  chloride 
from  the  reaction  between  nitrosylsulphuric  acid  and 
hydrogen  chloride  is  described  together  with  evidence 
that  hydrogen  chloride,  chlorine,  nitrogen,  oxygen, 
and  the  oxides  of  nitrogen  can  be  completely  removed 
from  this  compound  by  fractional  distillation.  Pre¬ 
cautions  against  photochemical  decomposition  were 
taken.  L.  S.  Theobald. 

Determination  of  the  content  of  radioactive 
substances  mixed  with  inactive  matter  bv  means 
of  a-rays.  A.  B.  Verigo  (Bull.  Acad.  Sci.  U.S.S.R., 
1929,  519 — 532). — Measurements  have  been  made  of 
the  radioactive  pow-er  of  mixtures  of  black  uranium 
oxide  (U308),  uranium  ore,  active  barium  chloride, 
radium  chloride,  etc.,  in  proportions  varying  from 
1:1  to  1: 5000,  with  chalk,  clay,  soda,  inactive 
barium  chloride,  salts  of  copper,  mercury,  and 
calcium,  etc.  The  materials  were  finely  ground  and 
strewn  in  a  layer  1  mm.  deep  on  a  disc,  the  measure- 
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ments  being  made  with  the  a-ray  electroscope  and  189,  1079 — 1081). — The  rise  appears  to  be  due  to  a 
the  results  compared  with  those  similarly  obtained  primary  y-radiation  emitted  by  the  source,  the 
with  black  uranium  oxide.  With  decrease  in  the  effect  of  which  is  apparent  only  when  the  primary 
concentration  of  the  radioactive  substance,  the  activity  B-radiation  is  sufficiently  attenuated.  J.  Grant. 


of  such  mixtures  decreases  in  direct  proportion  to 
the  volume  concentration,  that  is,  to  the  ratio  of 
the  volume  of  active  substance  present  to  the  total 
volume  of  the  mixture.  The  volume  concentration 
Cv  may  be  expressed  by  1/(1+ p1d2/P2^i)>  where 

and  p2  are  the  respective  densities  of  the  finely- 
divided  active  and  inactive  substances  and  dx  and  d2 
their  amounts  by  weight.  If  A0  and  A  are  the 
activities  of  the  active  substance  and  mixture, 
respectively,  yl=yl0/(l+p1d2/p2(i!1),  so  that  d1ld2  is 
ascertainable  and  thus  also  the  content  of  active 
substance  in  the  mixture.  This  formula  gives  con¬ 
cordant  results  when  the  densities  are  determined  on 
the  triturated  materials,  but  errors  of  5 — 7%  may 
arise  if  the  values  for  the  densities  are  taken  from 
reference  tables.  In  the  latter  case,  it  is  of  great 
importance  that  the  degree  of  trituration  of  the  active 
and  inactive  substances  should  be  the  same  through¬ 
out  the  mixture,  as  only  then  can  the  ratio  of  their 
densities  in  the  triturated  state  be  the  same  as  the 
ratio  of  the  densities  taken  from  the  tables. 

T.  H.  Pope. 

Heat  emission  of  polonium.  (Mlle.)  A. 
Dorabialska  (Compt.  rend.,  1929,  189,  988 — 989). — 
A  mean  value  of  24-0  g. -cal. /hr. +1-2%  (compared 
with  an  amount  of  polonium  in  radioactive  equilibrium 
with  1  g.  of  radium)  was  found  for  polonium  deposited 
on  silver  or  nickel,  or  enclosed  in  a  copper  tube. 
The  calculated  number  of  a-particles  is  then' 3-35  x 
1010/sec.,  and  their  velocity  1-59x10°  cm. /see. 

J.  Grant. 

Preparation  of  radium  emanation.  0. 
Erbacher  and  H.  Hading  (Naturwiss.,  1929,  17, 
997). — Peters  and  Weil  (A.,  1929,  1124)  have  claimed 
to  have  obtained  a  new  penetrating  y-radiation  from 
the  first  disintegration  product  of  radium.  Part  of 
the  work  has  been  repeated,  but  it  was  not  possible 
to  find  any  trace  of  this  radiation,  which  must  pro¬ 
ceed  from  a  very  short-lived  substance.  A.  J.  Mee. 

Group  formation  of  radioactive  atoms.  O. 
Hahn  and  O.  Werner  (Naturwiss.,  1929,  17,  961 — 
962). — The  observation  of  Chamid  and  of  Herszfinkiel 
and  Jcdrzejovski  (A.,  1929,  620)  that  atoms  of  radio¬ 
active  elements  congregate  into  groups  in  solutions, 
is  ascribed  to  hydrolysis.  Whereas  thorium-0  shows 
the  group  formation  in  solutions  in  which  hydrolysis 
may  be  expected,  in  the  presence  of  substances  which 
prevent  hydrolysis  no  grouping  in  observed. 

J.  A.  V.  Butler. 

New  interpretation  of  the  regularities  in 
radioactive  disintegrations.  M.  Wolfke 
(Physikal.  Z.,  1929,  30,  899— 901).— Theoretical. 
The  probability  of  disintegration  of  a  single  atom 
from  the  instant  of  its  genesis  to  the  expiration  of 
a  time  T  determined  by  the  initial  conditions  is 
zero;  it  then  suddenly  rises  to  unity  and  the  atom 
disintegrates.  "  R.  A.  Morton. 

Radiation  responsible  for  the  final  rise  in  the 
absorption  curves  obtained  with  radium-(D+jE). 
G.  Fournier  and  M.  Guillot  (Compt.  rend.,  1929, 


Nature  of  the  absorbable  radiation  accompany¬ 
ing  the  a-rays  of  polonium.  (Mme.)  I.  Curie  and 
F.  Joliot  (Compt.  rend.,  1929,  189,  1270—1272).— 
Strong  sources  of  polonium  produce  an  //-radiation 
with  a  maximum  path  of  16  cm.  in  air,  resulting 
probably  from  transmutation  of  nitrogen,  and 
mistaken  for  y-radiation  by  Russell  and  Chadwick 
(A.,  1914,  ii,  87).  Sources  on  nickel  or  silver  give 
an  //-radiation  0-2  as  intense  (path  14-5  cm.)  due 
probably  to  occluded  gases,  whilst  for  silver  there 
is  also  a  superposed  X-radiation  (X  3-9  A.)  corre¬ 
sponding  with  the  Zr-radiation  of  this  element. 

J.  Grant. 

Scattering  of  [3-particles  by  light  gases  and  the 
magnetic  moment  of  the  electron.  M.  C.  Hender¬ 
son  (Phil.  Mag.,  1929,  [vii],  8,  847— 857).— The 
scattering  of  (3-partieles  by  hydrogen,  helium,  argon, 
nitrogen,  and  air  has  been  investigated.  The  scatter¬ 
ing  is  single  up  to  pressures  of  about  2  cm.  for  argon, 

6  cm.  for  nitrogen,  50  cm.  for  helium,  and  70  cm.  for 
hydrogen,  above  which  plural  scattering  predominates. 
The  scattering  power  exceeds  that  calculated  from 
the  formula  T2iY2+iV,  where  N  is  the  atomic  number, 
and  can  be  represented  within  8%  by  l-2N2+3-3iV. 
The  electron  cannot  have  a  magnetic  moment  as 
large  as  one  Bohr  magneton.  C.  W.  Gibby. 

Influence  of  temperature  of  the  collector  on 
yield  by  recoil  from  p-ray  disintegration  of 
thorium-/?.  K.  Donat  and  K.  Philipp  (Z.  Physik, 

1929,  59,  6 — 13). — An  apparatus  for  the  study  of 
recoil  of  atoms  on  to  a  low-temperature  collector  is 
described.  The  percentage  of  atoms  collected  com¬ 
pared  with  the  theoretical  ■  number  obtainable  was, 
at  20°  2—6-5,  at  -90°  8-9—14-4,  at  -180°  22-7. 
Further  cooling  to  —245°  did  not  increase  the  yield. 
Factors  influencing  the  yield  are  discussed. 

A.  B.  D.  Cassie. 

Product  of  the  radioactive  disintegration  of 
potassium.  A.  V.  Frost  and  O.  Frost  (Nature, 

1930,  125,  48)1 — The  calcium  oxide  was  extracted 

from  a  microcline  (11%  K,  0-042%  Ca)  from  Miask, 
Urals,  and,  after  purification,  used  for  a  determination 
of  the  at.  wt.  of  calcium.  The  value  obtained  (40-21, 
40-24)  is  in  accordance  with  the  calculations  of  Hevesy 
and  Logstrup  (A.,  1928,  684)  if  a  loss  of  part  of  the 
calcium  is  assumed.  A.  A.  Eldridge. 

[Product  of  the  radioactive  disintegration  of 
potassium.]  A.  Holmes  and  R.  W.  Laavson 
(Nature,  1920,  125,  48;  cf.  preceding  abstract). — 
Loss  of  calcium  would  predominantly  affect  the 
proportion  of  Ca40  07,  and  would  raise  the  experimental 
value.  The  age  to  be  considered  is,  however,  2  X  10s, 
instead  of  10°,  years;  the  amount  of  Ca41  in  the 
microcline  calcium  would  then  be  only  5%,  and  the 
at.  wt.  of  the  microcline  calcium  is  calculated  to  be 
40-1.  A.  A.  Eldridge. 

Counting  of  a-  and  //-particles  with  the  multi¬ 
plication  counter.  H.  Franz  (Physikal.  Z.,  1929, 
30,  810— 812).— The  Geiger  counter  (cf.  A.,  192S, 
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114,  228,  367)  has  been  adapted  to  the  counting  of 
a-  and  //-particles  in  the  presence  of  intense  P-  and 
y-radiation,  for  the  purpose  of  studying  atomic  dis¬ 
integration  and  reflexion  of  a-particles  using  the 
a-emission  from  radium-6'.  The  counter  is  improved 
by  filling  with  hydrogen  and  using  a  special  oscillo¬ 
graph  instead  of  a  thread  electrometer.  Examples 
of  the  performance  of  the  new  apparatus  are  given. 
Using  a-particles  of  6-3  cm.  residual  range  with  a 
mean  angle  of  125°  the  yield  in  disintegrated  alum¬ 
inium  atoms  cannot  exceed  10  per  million.  Stetter, 
in  a  discussion,  described  experiments  on  similar  lines. 

R.  A.  Morton. 

Apparatus  useful  in  the  investigation  of  radio¬ 
activity.  0.  Erbacher,  K.  Philipp,  and  K.  Donat 
(Physikal.  Z.,  1929,  30,  913— 918).— -Principally 
devoted  to  experimental  devices.  Methods  are 
described  for  opening  specimen  tubes,  for  the  con¬ 
struction  of  a  glass  water-bath,  of  an  air-tight  y-ray 
electroscope,  an  a-particle  electroscope,  and  a  vessel 
for  obtaining  the  active  precipitate  from  dry  radium 
and  thorium  preparations  of  high  emanating  power. 

R.  A.  Morton. 

Radioactive  substances  in  the  service  of 
chemical  and  physico-chemical  research.  0. 
Hahn  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin,  1929, 
535 — 542). — Examples  are  given  of  the  utility  of 
radioactive  elements  in  following  reactions  in  which 
the  active  substance  acts  as  “  indicator  ”  in  virtue 
of  its  adsorption  on  precipitates.  The  “  emanation  ” 
method  depends  on  the  fact  that  substances  of 
spongy  texture  allow  emanations  to  diffuse  outward 
much  more  freely  than  coarsely  crystalline  substances 
in  which  the  outer  geometrical  surface  is  but  little 
different  from  the  total  effective  surface.  Relative 
and  absolute  surface  measurements  can  be  made  in 
this  way,  e.g.,  on  ferric  hydroxide  and  aluminium 
hydroxide  gels,  on  barium  chloride  (dehydrated,  fused, 
and  crystalline),  barium  sulphate,  and  glass.  By 
means  of  experiments  at  different  temperatures  data 
on  softening  and  other  processes  involving  dislocation 
of  structure  can  be  obtained.  R.  A.  Morton. 

Wave  mechanics  of  a-ray  tracks.  N.  F.  Mott 
(Proc.  Roy.  Soc.,  1929,  A,  126,  79— 84).— Mathe¬ 
matical.  It  is  shown  how  one  of  the  most  typically 
particle-like  properties  of  matter,  i.e.,  the  ray  tracks 
formed  by  an  a-particle  in  a  Wilson  cloud  chamber, 
can  be  derived  from  wave  mechanics. 

L.  L.  Blrcumshaw. 

Activation  of  metals  in  high  vacuum  to 
sorbents  of  any  kind,  including  inert  gases. 
(Frau)  M.  A.  Schirmann  (Physikal.  Z.,  1929,  30, 
876 — 879).— Thermal  molecular  streaming  or  trans¬ 
piration  of  gases  through  narrow  passages  in  porous 
activated  materials  depends  on  the  temperature 
difference  between  the  ends  of  a  “  tube  ”  and  on  the 
ratio  between  the  “  tube  ”  width  (A)  and  the  mean 
free  path  (X)  of  the  gas  molecules.  The  equilibrium 
condition  when  A^'a  is  given  by  p1jp2—(T2jT1)1'2. 
Metals  can  be  activated  by  treatment  designed  to  fix 
A  at  a  suitable  mean  value,  and  if  they  are  then 
heated,  a  temperature  difference  is  set  up  between 
the  outside  and  the  inside  of  the  metal.  Such  out- 
gassed  and  activated  metals  exhibit  sorption  even  of 


the  inert  gases,  the  process  being  termed  thermal 
molecular  sorption  on  account  of  the  reversible, 
purely  gas-kinetic  nature  of  the  phenomenon.  The 
hypothesis  involves  a  definite  relationship  between 
A  and  X  for  optimal  effect,  and  experimental  tests 
on  the  sorption  of  argon,  neon,  helium,  nitrogen,  etc., 
by  means  of  platinum,  palladium,  and  silver,  provide 
confirmation  of  this  and  other  relationships  implicit 
in  the  conception  of  thermal  molecular  adsorption 
(cf.  A.,  1926,  1223).  R.  A.  Morton. 

Pseudo-components  of  hydrogen.  A.  Smits 
(Proc.  K.  Akad.  Wetenscli.  Amsterdam,  1929,  32, 
951 — 960). — A  discussion  of  the  P—X,  T-X,  and 
P-T  diagrams  of  hydrogen,  which  is  considered  as  a 
pseudo-binary  system  of  a-  and  p-hydrogen.  Ordinary 
hydrogen,  in  the  solid,  liquid,  and  gaseous  states, 
thus  consists  of  different  equilibrium  mixtures  of  the 
pseudo-components,  of  which  the  proportions  are 
dependent  on  temperature.  The  b.  p.  of  the  a-  and 
p -forms  are  given  respectively  as  20-26°  and  20-43° 
Abs.  The  natural  b.  p.  of  hydrogen,  20-39°  Abs., 
corresponds  with  a  mixture  containing  99-7%  of 
a-hydrogen.  Solid  hydrogen  forms  mixed  crystals 
very  rich  in  the  a-form.  F.  G.  Tryhorn. 

Relativistic  treatment  of  the  [electronic] 
problem  of  many  bodies.  L.  Goldstein  (Cornpt. 
rend.,  1929,  189,  984 — 986). — For  the  relativistic 
treatment  of  electronic  problems  the  “  configuration 
universe,”  built  up  from  configuration  space  and 
time,  should  be  added  to  the  four-dimensional 
universe.  Breit’s  equation  (Physical  Rev.,  1929,  34, 
533)  is  employed  to  this  end  and  is  applied  to  the 
approximate  determination  of  the  electronic  levels 
of  helium.  J.  Grant. 

Electronic  waves.  (Sir)  J.  J.  Thomson  (Phil. 
Mag.,  1929,  [vii],  8,  1073—1092 ;  cf.  A.,  1929,  231).— 
Mathematical.  The  energy  in  the  weaves  accompany¬ 
ing  a  moving  electron  is  investigated  when  the  electron 
changes  its  velocity  under  the  influence  of  an  electric 
force.  The  distribution  of  electric  waves  when  an 
electron  passes  through  a  crystal  is  calculated. 

_  N.  M.  Bligh. 

Stability  relationships  of  principal  and  sub¬ 
sidiary  [electronic]  configurations.  A.  F.  Rich¬ 
ter  (Z.  physikal.  Chem,  1929,  B,  6,  111—114).— 
The  shapes  of  the  curves  showing  the  relation  between 
atomic  number  and  the  work  required  to  detach  the 
first  and  second  electrons  from  an  atom  are  explained 
on  the  basis  of  the  Lessheim-Samuel  modification 
of  the  Bohr-S toner  scheme  for  the  sub-grouping  of 
electrons,  and  the  ratio  of  the  stabilities  of  the 
principal  electronic  configurations.  F.  L.  Usher. 

Light  yield  in  excitation  by  electronic  impacts. 
W.  Hanle  [with  W.  Schafeernioht]  (Physikal.  Z., 
1929,  30,  901 — 905).— Under  simplified  experimental 
conditions  the  intensity  of  the  light  depends  only 
on  the  electron  velocity.  The  absolute  value  of  the 
light  yield  has  been  determined  for  two  cases  :  3 
quanta  at  line  Hg  5461  are  emitted  per  thousand 
gas-kinetic  collisions  between  60-volt  electrons  and 
mercury  atoms;  8  quanta  of  the  green  helium  lines 
at  5016  are  emitted  per  ten  thousand  collisions  using 
50- volt  electrons.  The  optical  excitation  function, 


132 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


i.e.,  the  function  expressing  yields  at  different  electron 
velocities  (in  relative  terms),  has  been  determined  for 
a  considerable  number  of  lines.  Iii  every  case  at 
least  one  maximum  is  recorded,  the  different  lines 
being  characterised  by  the  position,  height,  and 
sharpness  of  the  maximum.  R.  A.  Morton. 

Determination  of  the  course  of  levels  in  the 
periodic  system  from  the  values  of  the  eighth 
group.  V.  Dolejsek  and  K.  Pestrecov  (Physikal. 
Z.,  1929,  30,  898 — 899). — An  equation  of  the  type 
v/'ii = a + 6 Ar + c_/V 2  -]- dA3 + eN‘l  applies  to  the  rare 
gases  with  considerable  accuracy  and  to  a  smaller 
extent  to  other  elements,  but  the  differences  between 
the  calculated  and  measured  v/ii  values  show  periodic 
variations. .  The  above  equation  holds  for  the  six 
inert  gases  and  for  three  other  elements  in  the  eighth 
group.  Sommerfeld’s  formula  for  the  relativity  levels 
is  of  the  same  form,  and  it  is  possible  to  connect  the 
equation  with  screening  constants. 

It.  A.  Morton. 

Calculation  of  the  electron  affinity  of  hydrogen. 
H.  Bethe  (Z.  Physik,  1929,  57,  815— 821). -The 
electron  affinity  of  hydrogen  calculated  by  the  method 
of  Hylleras.  is  4-17000  g.-cal.  The  electron  dis¬ 
tribution  in  H“,  He,  and  Li+  is  discussed. 

It.  W.  Lunt. 

Quantum-mechanical  transference  of  energy 
between  atomic  systems.  J.  Frenkel  (Z. 
Physik,  1929,  58,  794 — 804). — Mathematical. 

A.  B.  D.  Cassie. 

Two  theorems  on  the  degeneration  of  gases. 
F.  I.  G.  Rawlins  (Z.  Physik,  1929,  58,  830—832).— 
Mathematical.  A.  B.  D.  Cassie. 

Atomic  transformations  and  their  significance 
in  chemistry  and  physics.  O.  Hahn  (Sitzungsber. 
Preuss.  Akad.  Wiss.  Berlin,  1929,  52 — 60). — A  lecture 
on  the  history  of  atomic  transformations  from 
Becquerel  to  Millikan.  W.  E.  Downey. 

Determination  of  the  range  of  frequencies 
within  the  group  of  mechanical  waves  of  an 
electron.  H.  T.  Flint  (Proc.  Roy.  Soc.,  1929,  A, 
126,  40 — 63). — Mathematical. 

L.  L.  Bute UMS HAW. 

Wave  mechanics  and  the  dual  aspect  of  matter 
and  radiation.  A.  M.  Mosharraea  (Proc.  Roy. 
Soc,,  1929,  A,  126,  35 — 40). — Mathematical.  A 
principle  of  “  reciprocal  duality  ”  between  matter  and 
radiation  is  proposed.  L.  L.  Bikcumshaw. 

Theory  of  the  Faraday  effect.  L.  Rosenfeld 
(Z.  Physik,  1929,  57,  S35 — 854). — Mathematical. 

R.  W.  Lttnt. 

Melde’s  experiment  and  Sommerfeld’s  con¬ 
ditions.  L.  Decohbe  (Compt.  rend.,  1929,  189, 
1251—1253). — The  applicability  of  Melde’s  conditions 
of  acoustic  resonance  (ibid.,  6S4)  to  the  case  of  an 
electron  having  a  speed  (v)  too  great  to  justify  the 
assumption  that  Vl  — v/c2— 1,  is  discussed.  Two 
relations  are  obtained  by  considering  the  radial  and 
azimuthal  phenomena,  and  it  is  shown  that  Sommer¬ 
feld’s  conditions  then  conform  with  that  of  Melde. 

J.  Grant. 

Magnetic  moments  of  atomic  nuclei.  E. 
Fermi  (Nature,  1930,  125,  16).— Using  for  the 


5-terms  Dirac’s  theory  of  the  electron,  and  for  the 
p-terms  Pauli’s  method,  the  separations  of  the 
hyperfine  structures  for  caesium  and  sodium  lead  to 
values  of  |i/n0  (the  ratio  of  the  Bohr  magneton  to  the 
magnetic  moment  of  the  nucleus)  for  k~  1/2, 1, 3/2,  and 
oo  as  follows  :  caesium  1950,  1460,  1300,  980 ;  sodium 
S90,  670,  600, 450.  A.  A.  Eldridge. 

Heats  of  dissociation  and  absorption  spectra  of 
some  complex  molecules.  T.  Iredale  and 
W.  N.  W.  Wallace  (Phil.  Mag.,  1929,  [vii],  8,  1093— 
1099). — The  theory  of  the  relation  of  thermal  energy 
of  decomposition  to  minimum  light  energy  for  photo¬ 
chemical  decomposition  is  discussed.  Investigations 
were  made  on  methyl,  ethyl,  fsoamyl,  and  isopropyl 
iodides,  iodobenzene,  allyl  iodide,  and  o-iodotoluene. 
The  long  wave-length  limits  of  the  absorption  bands 
in  the  liquid  state  were  measured  with  a  Hilger  quartz 
spectrograph;  the  heats  of  binding  were  calculated 
from  thermochemical  data,  and  the  heats  of  dissoci¬ 
ation  from  the  absorption  limit.  Satisfactory  agree¬ 
ment  is  obtained.  N.  M.  Bligh. 


Absorption  spectra  of  water  vapour  and 
ammonia.  R.  Meoke  (Physikal.  Z.,  1929,  30, 
907 — 910). — Carbon  dioxide,  ammonia,  and  water 


vapour  have  been  studied  in  the  region  6000 — 
10,000  A.,  using  sensitised  plates.  Carbon  dioxide 
shows  little  absorption,  ammonia  shows  three  absorp¬ 
tion  bands,  8800  (3vx4-v2),  7920  (4vj),  6470  A.  (5vt), 
the  middle  band  being  by  far  the  most  intense,  whilst 
water  vapour  exhibits  six  bands  at  9400  (3v,),  9050 
(3v2),  8230  (Svid-v,),  7220  (4vx),  6960  (4v2),  and 
6530  A.  (4vj-f-  v3).  The  interpretation  of  the  results  is 
discussed  briefly.  R.  A.  Morton. 


Absorption  of  copper  d-  and  I-tartrates  and  of 
their  mixture.  T.  D.  Gheorghiu  (Compt.  rend., 
1929, 189, 1260 — 1261). — The  tartrates  were  prepared 
from  d-  or  Z-tartaric  acid  and  copper  acetate,  and 
were  dissolved  in  potassium  hydroxide  solution. 
Both  solutions  had  the  same  absorption,  but  that  of 
the  mixture  1 : 1  was  19%  higher.  J.  Grant. 

Absorption  spectra  of  blood  and  blood  con¬ 
stituents.  R.  Stthrmann  (Physikal.  Z.,  1929,  30, 
959 — 965). — The  absorption  of  blood  and  of  blood- 
corpuscles  has  been  determined  in  the  region  230 — 
600  (qi.  A  large,  well-defined  band  is  shown  at 
413  tqi  (max.)  and  less  prominent  maxima  occur  at 
280,  340,  542,  and  577  jqi.  Plasma  shows  a  band  at 
280  jqi  which  is  weak  in  comparison  with  the  bands 
described  above.  The  curves  characteristic  of  blood 
constituents  for  healthy  people  are  fairly  constant 
both  as  regards  wave-length  and  intensity  of  absorp¬ 
tion.  In  rats  deficiency  of  vitamin-4  or  -D  induces 
well-marked  changes  in  absorption  spectra  which  have 
diagnostic  value.  R.  A.  Morton. 


Ultra-violet  absorption  of  inorganic  salt 
solutions.  I.  Absorption  of  chlorides.  J.  von 
KoczkAs  (Z.  Physik,  1930,  59,  274— 2S8).— The 
results  of  previous  workers  in  this  field  have  been 
somewhat  contradictory,  and  some  of  the  work  here 
described  is  repetition.  It  was  found  that  for  aqueous 
solutions  of  the  chlorides  of  calcium,  strontium,  and 
barium,  there  was  a  selective  absorption  band  in  the 
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middle  ultra-violet  region.  The  centres  of  the  bands 
were  approximately  in  the  same  place,  viz.,  at  2690  A., 
for  all  three  chlorides.  These  results  agree  with  those 
of  Viterbi  (A.,  1927,  1122),  but  are  at  variance  with 
the  observations  of  Getman,  who  found  no  selective 
absorption  with  aqueous  solutions  of  barium  chloride. 
Getman  also  found  sharp  bands  for  manganous,  zinc, 
and  aluminium  chloride  solutions,  but  these  could 
not  be  repeated.  The  molecular  extinction  coefficient 
decreases  from  barium  to  calcium.  The  Lambert- 
Beer  law  holds  for  nickel  chloride.  For.  cupric 
chloride  the  Lambert  law,  but  not  the  Beer  law, 
holds.  For  ferric  chloride  neither  law  is  accurate. 
This  may  be  due  to  hydrolysis,  the  colloidal  particles 
making  the  absorption  anomalous.  A.  J.  Mee. 

Ultra-violet  absorption  of  hydroxyl  ion.  H. 
Ley  and  B.  Abends  (Z.  physikal.  Chem.,  1929,  B,  6, 
240 — 246). — A  preliminary  report  of  ultra-vioiet 
absorption  spectrum  measurements  with  aqueous 
solutions  of  the  alkali  and  alkaline-earth  hydroxides. 
These  solutions  all  give  an  absorption  maximum  at 
186  mji,  which  is  characteristic  of  the  hydroxyl  ion. 
No  maximum  was  obtained  with  pure  water. 

0.  J.  Walker. 

Influence  of  magnetic  fields  on  the  lines  of  the 
NO  J5-bands  and  the  doublet  character  of  the 
NO  S-bands.  It.  Schmid  (Z.  Physik,  1929,  59, 
42—47). — The  apparatus  is  described  in  detail.  The 
[3-bands  are  .  resolved  and  investigated.  The  lines 
split  into  doublets  in  the  magnetic  field,  the  resolution 
increasing  with  diminishing  rotational  quantum 
number,  the  outer  components  being  resolved  into 
normal  triplets.  The  doublet  character  of  the  8-bands 
lias  been  determined  and  it  is  deduced  that  the  ground 
level  is  *8.  The  term  system  of  the  NO  molecule  is 
compared  with  that  of  the  A1  atom. 

J.  Farquharson. 

Structure  of  the  CH  band  at  3143  A.  and  a  new 
NH  band  at  2530  A.  T.  Hori  (Z.  Physik,  1929, 59, 
91 — 101). — The  CH  band  was  excited  by  a  condensed 
spark  between  carbon  and  tungsten  electrodes  (about 
1  cm.  apart)  in  an  atmosphere  of  hydrogen  at  7 — 10 
cm.  In  addition  to  the  bands  at  3900  and  4300  A. 
a  strong  band  with  an  intensity  maximum  at  3143  A. 
appears.  The  combination  relationships  between 
the  bands  at  3143,  3900,  and  4300  A.  have  demon¬ 
strated  that  all  have  the  same  end  state,  2J3.  The 
band  3143  A.  has  been  analysed  and  corresponds  with 
a  2Z — transition.  The  moment  of  inertia  in 
the  2L  state  is  1-94  x  1(H0. 

By  sparking  between  tungsten  and  sodium  or 
lithium  electrodes  in  an  atmosphere  of  hydrogen  and 
nitrogen  at  7 — 10  cm.  pressure,  a  new  band  at  2530  A. 
Was  found,  corresponding  with  a  — >1II  transition. 

W.  It.  Angus. 

Extinction  of  fluorescence  in  solutions  of  dyes. 
A.  W.Banow  (Z.  Physik,  1929,58, 811— 822).— A  three 
hundred -fold  increase  in  viscosity  had  no  effect  on 
the  extinction  curve.  The  absorption  spectrum, 
which  changes  considerably  with  rapid,  and  slightly 
with  slow  extinction,  was  investigated  with  increasing 
concentration  of  the  dye  in  solution  and  adsorbed 
on  colloid  particles.  The  curves  for  the  two  are 
mike,  Hence  extinction  of  fluorescence  in  solution  is 


probably  due  to  polymerisation,  although  other 
factors  may  have  an  influence.  A.  B.  D.  Cassie. 

Fluorescence  of  solutions.  Molecular  induc¬ 
tion,  polarisation,  and  duration  of  emission ; 
photochemistry.  F.  Perrin  (Ann.  Physique, 
1929,  [x],  12, 169 — 275). — The  theoretical  implications 
of  the  experimental  work  on  fluorescence  carried  out 
by  the  author  and  his  colleagues  (cf.  A.,  1929,  36, 
1127 ;  1928,  346 ;  1927,  609 ;  etc.),  and  also  by  other 
investigators,  are  discussed.  The  essential  differ¬ 
ence  between  fluorescence  and  phosphorescence  does 
not  depend  on  differences  in  the  length  of  time  during 
which  emission  persists.  Molecules  which  have 
been  excited  to  a  state  of  internal  instability  by 
the  absorption  of  incident  light  emit  fluorescence 
spontaneously  on  returning  to  their  normal  state, 
and  the  mean  life  of  the  excited  molecules  represents 
the  mean  duration  of  fluorescence.  True  fluorescence 
is  characterised  by  the  expression  T==pTp,  where  t  is 
the  mean  life  of  the  excited  molecules,  r0  the  reciprocal 
of  the  coefficient  of  probability  of  emission,  and  p  the 
light  yield  in  photons.  If,  on  the  other  hand,  the 
excited  molecules,  between  absorption  and  emission 
of  light,  pass  through  an  intermediate  stable  or 
metastable  state,  and  can  emit  light  only  after 
receiving  a  certain  increment  of  energy  from  the 
surrounding  medium,  the  emission  is  a  phosphorescence 
and  is  characterised  by  the  increase  to  an  indefinite 
extent,  .at  low  temperatures,  of  the  time  of  emission. 
True  fluorescence  must  also  be  distinguished  from 
the  Raman  effect,  not  only  by  its  intensity  and 
selectivity,  but  because,  in  fluorescence,  the  spectrum 
of  the  radiation  emitted  is  characteristic  of  the 
substance  irradiated,  whilst  in  the  Raman  effect  it 
is  the  variation  of  frequency  which  is  determined  by 
the  medium.  Two  definite  types  of  fluorescence  may 
be  recognised :  (1)  Optical  resonance  observed  in 
monatomic  gases  (metallic  vapours)  and  resulting  in 
the  emission  of  monochromatic  light  of  a  frequency 
identical  with  that  of  the  exciting  radiation.  .  (2) 
Fluorescence  with  a  mean  frequency  less  than  that  of 
the  incident  radiation.  The  first  may  be  explained 
on  the  basis  of  the  classical  electromagnetic  theory* 
but  a  satisfactory  explanation  of  the  second  can  be 
reached  only  by  the  application  of  the  quantum 
theory.  The  return  of  the  excited  molecule  to  the 
normal  state  may  take  place,  not  only  by  emission  of 
light,  but  also  by  interaction  with  another  material 
system  and  production  of  kinetic  energy.  As  a 
result  the  amount  and  mean  duration  of  fluorescence 
are  diminished.  ,  Deactivation  takes  place  by  reson¬ 
ance  when  an  ordinary  molecule  of  the  same  kind, 
or  more  generally  a  molecule  with  synchronous 
vibrations,  is  present  in  the  neighbourhood  of  the 
activated  molecule.  It  may  also  take  place  in 
another  way  through  the  presence  of  anti-oxygens  (cf. 
A.,  1927,  609)  with  loosely-bound  electrons.  The 
transference  of  energy  resulting  in  deactivation  in 
this  case  might  be  described  as  “  collision  of  the  third 
kind.”  Fluorescence  light  from  solutions  is,  in  general, 
partly  polarised.  From  consideration  of  the  laws 
of  Brownian  movement  of  rotation,  the  value  of  p, 
the  degree  of  polarisation  of  the  fluorescence  light 
observed  perpendicularly  to  the  electric  vector  of  a 
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polarised  exciting  wave,  is  equal  to  p0/{  1+(1 — 
^p0)RT~/.V-rj},  where  p0  is  the  value  the  degree  of 
polarisation  would  have  if  the  molecules  did  not 
rotate,  V  is  the  gram-molecular  volume  in  solution, 
t  the  duration  of  fluorescence,  and  tj  the  viscosity  of 
the  solution.  It  can  be  shown  that  this  formula 
holds  if,  at  a  given  temperature,  when  V,  p0,  and  -r 
have  the  same  values  for  solvents  of  different  viscosity, 
the  reciprocal  of  the  polarisation  of  the  fluorescent 
light  is  a  linear  function  of  the  reciprocal  of  the 
viscosity.  This  relationship  has  been  tested  by  an 
experimental  method  which  is  described,  and  is 
found  to  be  verified  for  solutions  of  fluorescein, 
resorufin,  and  quinine  hydrogen  sulphate  in  mixtures 
of  water  and  glycerol  in  varying  proportions,  and 
of  chlorophyll  in  castor  oil,  cycZohexanol,  paraffin, 
and  light  petroleum.  Values  of  t  have  been  calcu¬ 
lated,  and  are  found,  for  most  colouring  matters 
which  have  a  brilliant  fluorescence,  to  be  of  the  order 
of  0-5 xlO-8  sec.,  but  anthracene,  from  experiments 
in  dried  Canada  balsam  and  solidified  alcohol,  has  a 
mean  period  of  excitation  of  25x10-®  sec.  By 
studying  the  polarisation  in  the  presence  of  the  two 
different  types  of  inhibitors  mentioned  above,  the 
diminution  in  the  mean  period  of  excitation  can  be 
followed.  The  fluorescence  of  long  duration  of 
uranyl  salts  is  also  discussed  (cf.  A.,  1929,  1127). 
Negative  catalysis  in  photochemical  reactions  is 
considered.  Its  relation  to  induced  deactivation 
of  fluorescent  molecules  by  inhibitors  is  indicated. 
It  is  also  shown  that  the  behaviour  of  anti-oxygenic 
compounds  towards  fluorescent  substances  supports 
the  theory  that  auto-oxidations  are  chain  reactions. 

M.  S.  Burr. 

Fluorescence  and  temperature  radiation.  P. 
Pringsheim  (Z.  Physik,  1929,  57,  739—746).— 
Arguments  are  developed  to  show  that  a  continual 
diminution  in  temperature  in  a  gas  fluorescing  at  a 
frequency  greater  than  that  of  the  exciting  radiation 
(anti-Stokes  fluorescence)  is  in.  accord  with  the  second 
law.  Lecture  experiments  in  illustration  are  described. 

R.  W.  Lunt. 

Raman  effect.  V.  Pinene  and  menthene. 
G.  B.  Bonin o  and  L.  Brull  (Gazzetta,  1929,  59, 
729 — 733). — The  Raman  spectra  of  both  f- pinene 
and  menthene  show  lines  for  3-28,  3-42,  and  3-51  n 
corresponding,  respectively,  with  CH  linkings  of 
the  aromatic  nucleus  type  (p),  and  of  the  saturated 
aliphatic  types  (a  and  y).  The  mean  of  these  lines, 
3-40  p,  agrees  closely  with  the  infra-red  band  at 
3-38  ;i  measured  by  Coblentz  for  f-pinene. 

F.  G.  Tryhorn. 

Effective  optical  arrangement  for  observing 
the  Raman  effect  in  liquids  and  its  application 
to  the  Raman  spectrum  of  benzene.  R.  Bar 
(Physikal.  Z,,  1929,  30,  856— 858).— The  light  from 
a  mercury  lamp  is  focussed  by  means  of  two  lenses 
at  the  near  end  of  a  tube  1  metre  long.  Between 
this  point  and  the  lenses  the  scattering  vessel  is 
fitted 'with  a  broad  conical  end  closed  by  means  of 
a  flat  plate  of  glass.  A  small  concave  dentists’  mirror 
is  placed  at  the  centre  of  the  plate  at  an  angle  of  45° 
so  that  the  scattered  light  can  be  reflected  on  to  the 
slit  of  the  spectrograph.  The  arrangement  is  highly 
efficient. 


By  means  of  a  Zeiss  filter  (C,  monochromat)  it  has 
been  possible  to  make  more  certain  the  origin  of 
certain  Raman  lines  of  benzene.  The  line  v=21758 
arises  both  from  the  4047  and  4358  A.  lines  (Av=1180 
and  2947),  whilst  the  line  19990  confirms  the  Raman 
frequency  2947.  Certain  alleged  Raman  lines  appear 
to  be  spurious,  e.g.,  Av  1360  has  not  been  confirmed. 
The  frequency  3179  is  obtained  quite  definitely. 
Doubt  is  cast  on  the  values  Av=266  and  2630. 

R.  A.  Morton. 

Fluorescence  sensitised  in  a  liquid  medium 
(transference  of  activation  by  molecular  induc¬ 
tion).  J.  Perrin  and  (Mlle.)  Choucroun  (Compt. 
rend.,  1929,  189,  1213 — 1216). — Perrin’s  theory  (A., 
1928,  1338)  is  extended  by  the  introduction  of  “  trans¬ 
ference  activation  ”  by  means  of  which  a  quantum 
of  activation  of  one  normal  molecule  can  be  transferred 
directly  by  induction  to  a  normal  molecule  of  another 
species  at  a  distance  without  change  in  velocity. 
This  transference  has  been  demonstrated  for  a  liquid 
medium  in  the  case  of  phenosafranine,  which  produced 
under  the  experimental  conditions  a  red  and  a 
greenish  fluorescence.  A  slight  secondary  fluorescence 
due  to  illumination  of  the  solution  by  its  own 
fluorescence  was  also  observed.  J.  Grant. 

Smekal-Raman  effect  in  hydrogen-like  atoms. 

B.  Podolsky  and  V.  Rojansky  (Physical  Rev.,  1929, 

[ii],  34,  1367 — 1372). — Mathematical.  The  method  * 
previously  applied  to  dispersion  by  atomic  hydrogen 
(cf.  A.,  1928,  577)  is  developed  for  the  caso  of  a 
liydrogen-like  atom  and  yields  intensity  formula} 
involving  only  summations,  allowing  intensity  evalu¬ 
ations  to  be  made  more  easily  than  from  the  extension 
of  Schrodingeris  method  for  treating  dispersion.  It 
is  applied  in  detail  to  the  first  two  levels  of  hydrogen, 
and  formulae  arc  derived  for  the  intensities  of  the 
Smekal-Raman  lines  with  a  shift  corresponding  with 
the  first  absorption  line.  N.  M.  Bligh. 

Raman  effect  of  high-melting  substances.  A. 
Petrikaln  and  J.  Hochberg  (Z.  Physik,  1929,  59, 

114 — 116). — An  apparatus  for  determining  the  Raman 
spectra  of  molten  solids  has  been  constructed.  The 
necessary  temperature  is  obtained  by  circulation  of 
hot  concentrated  sulphuric  acid,  and  it  is  possible 
with  this  apparatus  to  investigate  substances  melting 
up  to  280°.  An  examination  of  the  Raman  spectrum 
of  an  eutectic  mixture  of  sodium  nitrate  and  potassium 
nitrate,  m.  p.  217°,  showed  a  well-defined  line  corre¬ 
sponding  with  9-6  ji  in  agreement  with  results  obtained 
for  the  Raman  effect  of  aqueous  solutions  of  nitrates. 

W.  R.  Angus. 

Optical  anisotropy  and  theoretical  intensities 
of  Raman  lines  in  diatomic  gases.  C.  Manne- 
back  (Nature,  1930,  125,  88 — 89). — Theoretical. 
The  scattering  bound  with  the  vibrational  transitions 
[A»|=l,  2,  .  .  .  and  A®=0  is  considered. 

L.  S.  Theobald. 

Dipole  moments  of  organic  molecules  in  benz¬ 
ene  solution.  O.  Hassel  and  E.  N/ESHagen  (Z. 
physikal.  Chem.,  1929,  B,  6,  152 — 158;  cf.  ibid.,  B, 

4,  217).— A  continuation  of  previous  work.  The 
following  dipole  moments  have  been  determined : 
dibenzvl  ketone,  2-65 ;  w-butaldehyde,  2-46 ;  par-  ! 
aldehyde,  1-9;  benzoin,  3-46;  benzil,  3-71;  quinol 
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dimethyl  ether,  1-74;  nitroquinol  dimethyl  ether, 
4-56  XlO'18.  Support  is  found  for  the  view  that 
the  influence  of  phenyl  on  the  keto-group  is  general. 

F.  L.  Usher. 

Electric  moments  of  some  non-rigid  molecules. 
A.  Weissberger  and  R.  Sangewald  (Physikal.  Z., 
1929,  30,  792 — 801). — The  existence  of  electric 
moments  for  disubstituted  benzene  derivatives  with 
identical  substituents  containing  oxygen  is  ascribed 
to  a  non-symmetrical  arrangement  of  the  substituents, 
the  oxygen  valencies  being  inclined  at  an  angle  to 
each  other  and  rotation  about  single  linkings  being 
possible.  The  electric  moment  of  quinol  diethyl 
ether  varies  little  (1-72- — 1-76  XlO'18  e.s.u.)  for  the 
following  solvents :  benzene,  carbon  tetrachloride, 
cyclohexane,  carbon  disulphide.  The  values  for 
dimethyl,  diethyl,  and  di-n-propyl  ethers  are  1-32, 
1-22,  and  0-86  X 10"18  e.s.u.,  respectively.  :  Benzene 
solutions  of  dimethyl,  diethyl,  di-w-butyl,  and  di-?i- 
octyl  ethers  of  quinol  yield  the  respective  values 
1-81,  T76,  1-79,  and  1-63  X 10-18  e.s.u.  Using  the 
same  solvent  the  moments  for  diethylbenzene  and 
p-xylylene  dichloride  were  0-2  and  2-23,  the  former 
value  being  indistinguishable  from  zero  by  the  method 
used.  In  addition,  the  dimethyl  ethers  of  resorcinol 
and  pyrocatechol  gave  values  of  1-58  and  1-31,  whilst 
the  diethyl  ethers  gave  1-70  and  1-37.  With  the  aid 
of  certain  assumptions  the  moment  for  the  dimethyl 
ether  of  quinol  is  calculated  from  that  of  anisole 
(1-16)  to  be  1-64,  as  against  the  observed  value  1-81. 
Caution  should  be  used  in  basing  stereochemical 
arguments  on  dipole  moments  for  substances  of  this 
type  .as  the  anomalies  cannot  always  be  foreseen  in 
•  any  quantitative  sense.  R.  A.  Morton. 

Dielectric  constant  and  association.  J.  Malsch 
(Physikal.  Z.,  1929,  30,  837 — 839). — The  dielectric 
constant  of  liquids  the  molecules  of  which  exhibit 
dipole  structure  decreases  with  increasing  field 
strength  for  high  fields.  The  dipole  moments  (n)  of 
benzyl,  w-amyl,  ?i-butyl,  and  n-propyl  alcohols 
calculated  from  As/s  agree  fairly  well  with  the 
observed  values,  these  liquids  having  s  values  of 
13-5,  16,  18-5,  and  22,  respectively.  The  agreement 
is  bad  for  methyl  and  ethyl  alcohols,  nitrobenzene, 
and  water,  the  dielectric  constants  being  26,  33,  36, 
and  80,  respectively.  The  discrepancies,  which  are 
most  marked  with  high  s  values,  are  ascribed  to 
association.  R.  A.  Morton. 

Change  in  dielectric  constant  of  a  very  rarefied 
gas  by  means  of  electrons.  S.  Benner  (Ann. 
Physik,  1929,  [v],  3,  993 — 996). — Considerations, 
mainly  theoretical,  arising  out  of  the  work  of  Berg- 
mann  and  During  (A.,  1929,  742). 

R.  A.  Morton. 

Dielectric  polarisation  of  liquids.  VI.  Ethyl 
iodide,  ethyl  alcohol,  n-butyl  alcohol,  and 
u-octyl  alcohol.  VII.  Isomeric  octyl  alcohols 
and  molecular  orientation.  C.  P.  Smyth  and 
W.  N.  Stoops  (J.  Amer.  Chem.  Soc.,  1929,  51,  3312 — 
3329,  3330— 3341).— VI.  The  densities  and  dielectric 
constants  of  the  above  substances  in  hexane  or 
heptane  were  measured  at  temperatures  between 
about  —100°  and  90°  and  at  various  concentrations. 
The  effect  of  orientation  is  less  in  ethyl  iodide  than 


in  ethyl  bromide.  The  polarisations  of  ethyl  iodide 
in  heptane  conform  to  Debye’s  theory,  but  in  the  case 
of  the  alcohols  molecular  orientation  exerts  a  great 
and  complicated  effect  which  prevents  the  exact 
application  of  Debye’s  theory.  The  results  indicate 
that  the  electric  moment  of  the  molecule  of  a  primary 
alcohol  is  independent  of  the .  length  of  the  carbon 
chain.  Anomalous  dispersion  and  absorption  for  a 
wave-length  of  600  metres  appears  to  take  place  in 
the  case  of  the  pure  alcohols  and  their  solutions. 

VII.  The  dielectric  constants  of  22  isomeric  octyl 
alcohols  have  been  measured  over  a  wide  temperature 
range  ( e.g .  —40°  to  70°);  a  tendency  of  anomalous 
dispersion  and  absorption  for  a  wave-length  of 
600  m.  was  indicated.  The  polarisation  of  (3-methyl- 
heptan-y-ol  in  benzene  was  determined;  the  electric 
moment  of  the  molecule  is  only  slightly  lower  than 
that  of  w-octyl  alcohol.  The  dielectric  constants  of 
the  various  isomerides  differ  largely  and  attempts  are 
made  to  explain  this  on  the  basis  of  the  two  possible 
simple  orientations  which  two  doublets  in  adjacent 
molecules  could  be  expected  to  adopt.  The  explan¬ 
ations  suggested  are  in  harmony  with  the  observed 
tendencies  towards  anomalous  dispersion  and  also 
with  certain  unpublished  .X-ray  diffraction  data 
which  show  that,  in  general,  where  an  abnormally  high 
dielectric  constant  indicates  that  alcohol  molecules 
are  probably  forming  aggregates  by  the  negative 
end  of  one  doublet  attracting  the  positive  end  of  the 
other  (first  type  of  orientation)  double  molecules 
probably  exist,  whilst  there  are  probably  single 
molecules  when  the  low  dielectric  constant  indicates 
the  interaction  of  single  molecules  in  an  orientation 
of  the  second  type,  i.e.,  when  the  doublets  are  parallel 
and  in  opposite  directions.  S.  K.  Tweedy. 

Rotatory  dispersion  of  organic  compounds. 
XVIII.  Potassium  borotartrate.  XIX.  Validity 
of  Drude’s  equation.  T.  M.  Lowry  (J.C.S.,  1929, 
2853—2858,  2858— 2863).— XVIII.  An  equimolecular 
mixture  of  potassium  hydrogen  tartrate,  tartaric  acid, 
and  boric  acid  deposits  'potassium  borotartrate, 
KB(C4H4Og)2.  Potentiometric  titrations  of  solutions 
of  borotartaric  acid  indicate  that  it  is  comparable  in 
strength  with  hydrochloric  acid  and  is  decomposed  by 
excess  of  alkali.  The  new  borotartrate  contains  a 
quadricovalent  complex  ion  analogous  to  that  of  the 
fluoborates.  It  has  a  higher  rotatory  power,  (Af)435a 
+287°,  than  any  recorded  hitherto  in  solutions  of 
tartaric  acid  or  tartrates  containing  boric  acid. 

XIX.  The  squared  term  which  Livens  proposes  to 
add  to.  Drude’s  equation  is  too  small  to  be  detected 
in  measurements  of  the  rotatory  dispersion  of  organic 
compounds,  and  is  unproved  even  in  the  case  of 
quartz.  The  infra-red  term  postulated  by  R. 
Wood,  and  more  recently  by  C.  E.  Wood  and  Nicholas, 
in  transparent  organic  compounds  which  exhibit 
anomalous  dispersion  is  purely  hypothetical,  since 
no  case  is  known  in  which  the  infra-red  absorption 
bands  of  these  compounds  are  optically  active.  The 
theoretical  deductions  of  Kuhn  endorse  the  validity 
of  Drude’s  equation  and  are  in  general  agreement 
with  empirical  observations  as  to  the  sign  and  relative 
magnitudes  of  the  partial  rotations  due  to  centres  of 
fixed  and  of  induced  asymmetry.  F.  G.  Tryhorn. 
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Influence  of  solvents  and  other  factors  on  the 
rotation  of  optically  active  compounds.  XXVIII. 
Rotation  dispersion  of  mannitol  and  some  of  its 
derivatives.  Rotation  dispersion  curves.  T.  S. 
Patterson  and  A.  R.  Todd  (J.C.S.,  1929, 2S76 — 2889). 
— The  lines  of  the  characteristic  diagrams  for  hexa- 
acetyl-,  hexabenzoyl-,  hexanitro-,  tribenzylidene-, 
and  tri-wi-nitrobenzylidene-mannitol  pass  almost 
exactly  through  the  zero  point  of  the  diagram  and  in 
consequence  the  whole  behaviour  of  these  substances 
may  be  expressed  by  a  simple  formula.  The  rotational 
behaviour  of  these  compounds  is  given  by  [a]j(>.8— 
004)=0-26x  [a]0.M(!1.  The  rotation  of  mannitol  in 
water  and  in  glycerol  solutions  decreases  with  fall  of 
temperature  and  would  apparently  become  zero  for 
all  wave-lengths  at  about  —3°.  It  is  suggested  that 
the  four  types  into  which  temperature-rotation 
curves  have  been  divided  by  Wood  and  Nicholas 
(A.,  1928,  817)  are  merely  parts  of  the  general  curve 
previously  discussed  (J.C.S.,  1916,  109,  1141). 

F.  G.  Tryhorn. 

Influence  of  temperature  and  solvents  on  the 
rotatory  powers  of  active  substances.  R.  Lucas 
and  (Mlle.)  D.  Biquard  (Compt.  rend.,  1929,  189, 
1077 — 1079). — Determinations  of  [a]  at  17 — 257°  for 
solutions  of  Z-fenchone  in  cycZohexane,  benzene,  acetic, 
sulphuric,  formic,  and  phosphoric  acids,  for  d-cyano- 
camphor  in  benzene  and  methyl  and  ethyl  alcohols, 
and  for  cZ-anisylcamphor  and  methyl  malate  have  been 
made,  using  the  lines  6780,  5460,  and  4358  A. 
Temperature  and  solvent  exert  parallel  effects  on 
[a],  but  the  results  provide  no  evidence  for  the 
existence  of  a  mixture  of  two  active  forms. 

J.  Grant. 

Optical  heterogeneity  of  a  fused  quartz  disc. 
L.  W.  Tilton  and  A.  Q.  Tool  (Bur.  Stand.  J.  Res., 

1929,  3,  619 — 628). — A  60°  quartz  prism  to  be  used 
as  a  refractive  index  standard  together  with  nine 
smaller  prisms  were  cut  from  one  disc,  and  the 
indices  of  refraction  measured  for  five  different  wave¬ 
lengths.  The  standard  was  found  to  be  uniform 
within  ±4  X 10"°  in  its  refractive  index. 

C.  J.  Smithells. 

Optical  constants  of  carbon  in  the  infra-red 
region.  E.  Litzenberger  (Ann.  Bhysik,  1929, 
[v],  3,  800 — 802). — Calculated  and  observed  reflecting 
powers  in  the  region  6 — -13  g  are  in  sufficiently  good 
agreement  to  indicate  a  constant  influence  of  the 
bound  electrons  on  optical  properties  in  the  infra-red. 

R.  A.  Morton. 

Optical  superposition  among  menthylamines 
and  menthols.  J”.  Read  and  R.  A.  Storey  (Nature, 

1930,  125,  86 — 87). — The  sum  of  any  two  of  the 
values  of  [a]D  (in  chloroform)  for  the  four  menthyl- 
amine  bases  is  approximately  equal  in  magnitude  and 
opposite  in  sign  to  the  sum  of  the  values  for  the  other 
two.  This  relationship  also  holds  for  14  derivatives 
of  each  base ;  it  is  general  for  menthylamine  derivatives 
of  the  type  R-CRvCO-NHR'.  The  asymmetric 
group  Me/H  has  a  constant  value  of  25-4  units  and 
the  magnitude  of  the  optical  effect  of  this  group  is 
retained  throughout  the  stereoisomerides,  independ¬ 
ently  of  the  other  two  asymmetric  groups  present. 
A  close  parallelism  between  the  optical  rotations  of 
the  menthylamines  and  the  corresponding  menthols 


so  far  as  they  are  known  is  pointed  out  and  it  is 
predicted  that  the  value  of  [ajD  for  fZ-Mcoisomenthol 
will  bo  +2-6°.  L.  S.  Theobald. 

Dispersion  and  absorption  of  sodium  chloride 
in  its  residual  ray  region.  M.  Czerny  (Physikal. 
Z.,  1929,  30,  910). — The  reflexion  of  light  in  the 
residual  ray  region  from  polished  rock-salt  surfaces 
and  also  the  transmission  of  light  from  44  to  65  g 
through  thin  plates  can  be  expressed  by  means  of  a 
normal  dispersion  formula  applicable  to  data  in  other 
spectral  regions.  There  aro  some  discrepancies  ;  e.g., 
a  reflexion  maximum  at  38  g  does  not  fit  the  formula. 

R.  A.  Morton. 

Filled-space  numbers  [calculated]  from  di¬ 
electric  constants  and  from  refractive  indices  of 
gases.  W.  Herz  (Z.  anorg.  Chem.,  1929,  184, 
295—297;  cf.  A.,  1927,  498). — Values  of  the  expres¬ 
sions  (e— l)/(s+2)  and  (a2— l)/(a2-f  2),  denoting 
filled-space  numbers,  have  been  calculated  for  25 
gases  and  vapours.  The  substances  chosen  fall  into 
two  classes ;  in  the  first  the  expressions  have  approxi¬ 
mately  the  same  value,  and  in  the  second  the  dielectric 
constant  quotient  is  from  2  to  21  times  as  great  as 
the  refractive  index  quotient.  The  first  group  com¬ 
prises  substances  which  do  not  form  dipoles,  and  the 
second  those  the  molecules  of  which  possess  con¬ 
siderable  electrio  moment.  F.  L..  Usher. 

Dipole  properties  and  displacement  of  absorp¬ 
tion  bands  of  homopolar  molecules  in  solutions. 
G.  Soheibe  and  E.  Lederle  (Z.  physikal.  Chem., 
1929,  B,  6,  247 — 250). — It  is  shown  that  there  is  an 
empirical  relationship  between  the  displacement  of 
absorption  bands  of  homopolar  molecules  in  various 
solvents  and  the  molar  volume  of  the  solvent.  The 
displacement  of  the  maximum  of  an  absorption  band 
can  be  expressed  quantitatively  in  terms  of  the  dipole 
moments  and  radn  of  the  various  components  by  an 
equation  which  contains  no  arbitrary  constants. 

6.  J.  Walker. 

Benzene  ring  problem.  R.  Reinicke  (Z.  Elek- 
trochem.,  1929,  35,  877 — 880). — The  space  formula 
for  benzene  previously  proposed  (A.,  1929,  1432)  has 
been  modified  somewhat.  The  new  formula,  which 
has  a  centre  of  symmetry  and  a  threefold  axis  of 
symmetry,  and  has  its  hydrogen  atoms  at  the  comers 
of  a  regular  octahedron,  is  in  satisfactory  agreement 
with  the  facts  of  benzene  substitution,  and  will  also 
account  for  the  differences  in  reactivity  between  the 
two  rings  of  the  naphthalene  molecule. 

R.  Cuthill. 

Magnetic  and  optical  properties  of  the  benzene 
ring  in  aromatic  compounds.  S.  Bhagavantam 
(Proc.  Roy.  Soc.,  1929,  A,  126,  143— 154).— Since  it 
has  been  shown  by  Lonsdale  (A.,  1929,  750)  that 
hexamethylbenzene  crystallises  in  the  triclinic  system 
with  one  molecule  in  the  unit  cell,  and  that  the  carbon 
atoms  in  the  molecule  form  flat  hexagonal  rings 
parallel  to  a  cleavage  plane,  this  compound  is  suitable 
for  the  study  of  the  magnetic  and  optical  properties 
of  the  benzene  ring  in  its  substitution  products. 
The  three  principal  g.-molecular  magnetic  suscept¬ 
ibilities,  determined  by  means  of  a  Curie  balance,  are 
-105,  -116,  and  — 190  XlO"6,  respectively,  whilst 
the  principal  refractive  indices  for  5870  A.  are  1-8012, 
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1-7475,  and  1-5032.  The  dispersion  is  very  weak, 
unlike  the  eases  that  are  usually  met  with  in  the 
organic  field.  The  directions  of  the  largest  dia¬ 
magnetic  susceptibility  and  the  least  optical  polaris- 
ability  coincide  with  each  other  and  with  the  normal 
to  the  plane  of  the  benzene  ring,  phenomena  which 
are  believed  to  he  characteristic  of  aromatic  com¬ 
pounds.  In  the  plane  of  the  ring  there  is  a  slight 
magnetic  and  optical  anisotropy,  the  sequence  of 
magnitude  being  the  same  for  both  the  magnetic  and 
optical  moments.  This  behaviour  is  typical  of 
aliphatic  compounds,  but  has  not  so  far  been  observed 
in  an  aromatic  substance.  The  observations  with  the 
crystal  agree  well  with  the  values  for  the  molecular 
anisotropy  of  benzene  derivatives  in  the  fluid  state, 
derived  from  studies  on  light  scattering  and  magnetic 
birefringence.  A  consideration  of  the  cases  of 
toluene,  p-xylene,  m-xylene,  and  hexamethylbenzene 
shows  that  the  influence  of  the  methyl  groups  is  to 
diminish  the  magnetic  anisotropy  and  to  enhance 
the  optieal  anisotropy  of  the  benzene  ring.  An  explan¬ 
ation  of  the  asymmetry  in  the  plane  of  the  ring  is 
suggested  on  the  basis  of  an  anisotropic  carbon  atom, 
of  which  the  orbital  areas  of  the  valency  electrons 
are  not  all  similar  (cf.  Lonsdale,  loc.  cit.). 

L.  L.  Bircumshaw. 

Influence  of  molecular  form  and  anisotropy  on 
the  refractivity  and  dielectric  behaviour  of 
liquids.  K.  S.  Keushnan  (Proc.  Roy.  Soc.,  1929, 
A,  126,  155 — 164). — The  theory  recently  developed 
by  Raman  and  Krishnan  (cf.  A.,  1928,  113,  348), 
based  on  the  assumption  that  the  molecules  of  a  liquid 
are  optically  and  electrically  anisotropic,  and  that 
the  polarisation  field  acting  on  a  molecule  is  a  function 
of  its  orientation,  is  discussed  in  relation  to  the  actual 
experimental  results  available  for  benzene.  The 
constants  in  the  formulae  expressing  the.  deviations 
from  the  Lorentz  refraction  formula  are  calculated 
from  data  on  light-scattering  by  benzene  and  its 
variation  with  temperature.  The  change  in  the 
Lorentz  refraction  constant  on  passing  from  the 
vapour  to  the  liquid  state  and  the  effect  of  temper¬ 
ature  and  pressure  on  the  constant  are  evaluated 
numerically,  and  found  to  be  in  satisfactory  agree¬ 
ment  with  experiment,  as  is  the  application  of  the 
theory  to  the  dielectric  behaviour  of  liquid  benzene. 

L.  L.  Bircumshaw. 

Complex  salts  and  electroaffinity.  G.  Urbain 
(Anal.  Fis.  Quim.,  1929,  27,  508— -515).— Theoretical. 

H.  F.  Gillbe. 

Relation  of  the  molecular  volume  at  the  m.  p. 
to  the  ionic  radii  in  alkali  halides.  W.  Herz  (Z. 
anorg.  Chem.,  1929,  184,  303—304;  cf.  A.,  1925,  ii, 
840). — The  ratio  of  the  volumes  occupied  by  a 
molecule  of  each  of  the  liquid  alkali  halides  at  the 
m.  p.  to  the  sum  of  the  (spherical)  ionic  volumes 
deduced  from  X-ray  measurements  is  nearly  constant, 
varying  from  1-73  to  2-52.  The  m.  p.  is  therefore 
considered  to  he  a  significant  point  on  the  scale  of 
corresponding  states  as  applied  to  ionic  radii. 

F.  L.  Usher. 

Structural  principles  of  compounds  of  boron 
and  hydrogen.  W.  Hellriegel  (Z.  anorg.  Chem., 
1929,  185,  65 — 95). — Theoretical.  The  structure  of 
the  known  hydrides  of  boron  is  discussed  on  the  basis 


of  the  tervalency  of  boron  and  of  a  special  type  of 
association  designated  “  boron  linking,”  the  latter 
serving  to  bind  together  units  of  the  “  normal  ” 
hydrides  B„H»+2.  A  simplified  rational  nomenclature 
is  proposed.  F.  L.  Usher. 

Discontinuous  change  of  properties  in  series  of 
chemical  compounds.  H.  G.  Grimm  and  H. 
Wolff  (Prob.  mod.  Physik,  Debye-Sommerfeld 
Festschr.,  1928,  173— 182;  Chem.  Zentr.,  1929,  ii, 
377). — A  discussion.  A.  A.  Eldridge. 

Transition  from  non-polar  to  polar  linking. 
R.  Samuel  and  L.  Lorenz  (Z.  Physik,  1929,  59,  53 — 
82). — It  is  shown  that  the  transition  from  non-polar  to 
polar  types  of  linking  depends  on  two  factors,  firstly  on 
the  ionisation  potential  of  the  electro-positive  half  of 
the  molecule,  and  secondly  on  the  electron  affinities  of 
the  atoms  of  the  molecule.  The  latter  is  modified  by 
such  factors  as  heat  of  solvation.  On  these  grounds 
an  explanation  is  offered  for  the  change  in  the 
equilibrium  between  polar  and  non-polar  molecules 
with  change  in  external  conditions,  e.g.,  changes  in 
state.  The  phenomena  of  dissolution  and  hydrolysis 
are  discussed  from  the  point  of  view  of  this  theory 
and  the  behaviour  of  acidic,  basic,  and  amphoteric 
hydroxides  is  accounted  for.  Finally,  the  differences 
in  the  characters  of  acids  with  the  same  central  atom 
produced  by  changing  the  surrounding  atoms  are 
discussed.  J.  W.  Smith. 

Magnetic  moment  of  the  oxygen  atom.  O.  E. 
Kurt  and  T.  E.  Phipps  (Physical  Rev.,  1929,  [ii],  34, 
1357 — 1366). — The  atomic-ray  method  of  Stern  and 
Gerlach  was  employed;  atomic  oxygen  was  formed 
by  an  electrodeless  ring  discharge  and  the  ray  was 
detected  by  its  oxidising  action  on  freshly-sublimed 
litharge,  the  effect  being  intensified  by  initially 
saturating  the  oxygen  with  water  vapour.  The 
deflected  rays  consisted  of  an  undeviated  central  line 
and  a  broad  displaced  line  on  each  side.  Hydrogen 
was  substituted  as  a  reference  substance,  and  from 
the  separations  obtained  the  calculated  magneton 
values  were  0  and  ±1-67;  those  expected  from  the 
spectroscopic  oxygen  ground  term  are  0,  ±3/2,  and 
±3,  from  which  the  effective  magneton  numbers, 
due  to  overlapping  of  images,  would  be  0  and  ±1-71. 

N.  M.  Bligh. 

Kerr  effect,  scattering  of  light,  and  molecular 
structure.  K.  L.  Wolf,  G.  Briegleb,  and  H.  A. 
Stuart  (Z.  physikal.  Chem.,  1929,  B,  6,  163— 209). — 
Theories  of  molecular  anisotropy  and  of  the  depolaris¬ 
ation  of  scattered  light  are  reviewed  and  discussed, 
particularly  with  regard  to  their  application  to  the 
theory  of  atomic  dipoles  and  the  elucidation  of 
molecular  structure.  The  calculation  of  electrical 
and  optical  .molecular  constants  from  measurements 
of  the  Kerr  effect  and  of  depolarisation  effeots  is 
dealt  with  and  illustrated  in  the  case  of  several 
simple  inorganic  and  organic  molecules. 

O.  J.  Walker. 

Rate  of  molecular  collisions  in  liquid  systems. 
M.  Jowett  (Phil.  Mag.,  1929,  [vii],  8,  1059—1072 
cf.  Norrish  and  Smith,  A.,  1928,  249). — Theoretical. 
An  attempt  is  made  to ;  calculate  collision  rates  in 
liquids  by  application  of  the  kinetic  theory  of  diffusion, 
with  the  use  of  the  concept  of  persistence  of  velocity. 
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Collision  rates  are  found  to  be  higher  than  those 
calculated  by  gas  formula?,,  and  higher  by  a  multiple 
which  is  probably  constant  for  each  liquid  medium 
at  any  one  temperature.  Approximate  formula) 
are  given  for  the  general  calculation  of  this  multiple, 
which  is  of  the  order  of  10.  The  temperature  co¬ 
efficient  of  collision  rates  is  negative  and  approxim¬ 
ately  equal  to  that  of  viscosity.  This  introduces  a 
correction  into  calculations  of  energies  of  activation 
for  bimolecular  reactions  in  liquid  systems. 

N.  M.  Bligh. 

Efficiency  of  production  of  fluorescent  X-rays. 
A.  H.  Compton  (Phil.  Mag.,  1929,  [vii],  8, 961—977).— 
The  quantum  theory  of  the  emission  of  fluorescent 
X-rays  leads  to  intensities  greater  than,  and  to  an 
excitation  of  (3-rays  by  the  X-rays  less  than,  those 
found  experimentally.  Homogeneous  X-rays  were 
allowed  to  fall  on  a  radiator  the  fluorescence  yield  of 
which  was  to  be  determined,  and  from  a  study  of  the 
ionisation  currents,  values  for  the  fluorescence  yield, 
or  ratio  of  the  number  of  fluorescent  K  quanta  to  the 
number  of  photo-electrons  ejected  from  the  K  shell, 
were  found  to  be  0-68  for  a  molybdenum  radiator, 
0-56  for  bromine,  0-54  for  selenium,  and  0-37  for 
nickel.  The  values  seem  to  be  independent  of  the 
wave-length  of  the  exciting  rays,  and  agree  with 
those  computed  indirectly  by  Auger  (cf.  A.,  1926, 
1188)  "on  the  compound  photo-electric  effect!  An 
expression  is  derived  for  calculating  the  relative 
intensities  of  two  X-ray  beams  of  different  wave¬ 
length,  in  terms  of  the  ionisation  currents  obtained 
and  other  factors.  N.  M.  Bligh. 

X-Ray  spectra  by  means  of  cinematography, 
oscillography,  and  fluorescence.  H.  Seemann  and 
K.  F.  Schotzky  (Naturwiss.,  1929,  17,  960 — 961).— 
Improved  methods  of  observing  X-ray  spectra  by 
means  of  the  cinematograph  and  oscillograph  and  by 
fluorescence  are  illustrated.  J.  A.  V.  Butler. 

Introduction  of  gas  atoms  into  crystal  lattices. 
U.  Dehlinger  (Z.  physikal.  Chem.,  1929,  B,  6, 
127—134;  cf.  A.,  1927,  924). — A  discussion  of  the 
results  of  X-ray  measurements  and  the  decomposition 
.  curve  of  antimony  oxides,  in  connexion  with  the 
mode  of  combination  of  oxygen  in  the  antimony 
tetroxide  lattice  in  stages  ending  with  the  formation 
of  the  pentoxide.  Symmetrical  arrangements  are 
shown  to  occur  when  the  oxygen  atoms  are  not 
polarised  in  antimony  tetroxide  and  the  oxide  Sb6013, 
both  of  which  are  colourless.  As  the  oxygen  content 
is  raised  from  Sb0O13  to  Sb2Os  the  oxygen  atoms  are 
considerably  polarised  and  the  solid  darkens  in  colour. 

F.  L.  Usher. 

Analysis  of  diaphragm  system  for  the  X-ray 
standard  ionisation  chamber.  L.  S.  Taylor 
(Bur.  Stand.  J.  Res.,  1929,  3,  807 — 827). — Errors 
arising  from  the  assumption  that  the  X-ray  tube 
focus  is  a  point  source,  and  from  the  use  of  different 
types  and  arrangements  of  diaphragm  with  a  standard 
ionisation  chamber,  are  discussed. 

C.  J.  Smith  ells. 

Avoidance  of  contamination  of  the  anticathode 
during  the  working  of  an  analysis  X-ray  tube. 
H.  Seemann,  P.  Gallttelli,  and  O.  Kantorowicz 
(Z.  Physik,  1929,  58,  823 — S29). — Vacua  such  as  are 


now  attainable  eliminate  the  deposit  of  impurity  on 
the  anticathode.  Pure  metal  is  best  obtained  on  the 
anticathode  by  electrolytic  deposition.  This  layer 
can  carry  the  substance  to  be  analysed. 

A.  B.  D.  Cassie. 

X-Ray  study  of  some  lead  salts.  M.  Mathieu 
(Bull.  Soc.  chirn.,  1929,  [iv],  45,  1002— 1008).— The 
crystal  structures  of  a  number  of  salts  have  been 
determined  and  are  discussed.  It  is  concluded  that 
there  is  closer  isomorphism  between  salts  in  which  a 
substituted  element  enters  a  complex  group  than 
between  those  in  which  it  plays  the  part  of  ah  ion. 

C.  W.  Gibby. 

X-Ray  studies  on  binary  systems  of  iron  with 
nitrogen,  phosphorus,  arsenic,  antimony,  and 
bismuth.  G.  Hagg  (Nova  Acta  Soc.  Sci.  Upsaliensis, 
1929,  [iv],  7,  1—95;  cf.  A.,  1929,  124).— The  crystal 
structure  and  composition  of  intermediary  phases 
were  investigated  in  the  binary  phases  of  iron  and 
the  other  elements  of  the  group.  Laue,  powder,  and 
rotation  spectral  photograms  were  obtained  using 
iron  K  radiation,  and  for  the  two  Fe-As  phases, 
chromium  K  radiation.  The  preparation  and 
analysis  of  the  alloys  are  described.  The  y'  iron- 
nitrogen  phase  corresponds  with  Fe4N,  crystallising 
in  a  cubic  lattice  with  a  3-789  A.,  and  the  unit  cell 
containing  one  molecule;  two  possible  structures 
were  found.  In  the  e  phase  with  8 — 1 1  %  of  nitrogen, 
the  iron  atoms  form  a  hexagonal  close-packed  lattice, 
the  cell  dimensions  ranging  from  a  2-695,  c  4-362  to 
a  2-77,  c  4-42  A.  In  the  ?  phase,  possibly  identical 
with  Fe2N,  and  having  the  maximum  .nitrogen 
content,  the  iron  atoms  form  an  orthorhombic  lattice 
with  a  2-758,  6  4-819,  c  4-419  A.  Attempts  to  form 
cobalt  and  nickel  nitrides  were  unsuccessful.  Alloys 
containing  up  to  28-8%  of  phosphorus  were  in¬ 
vestigated.  The  Fe3P  (e)  phase  forms  a  tetragonal 
body-centred  cell  with  a  9-09,  c  4-446  A.,  the  unit  cell 
containing  8  mols.,  probable  space-group  jSJ.  The 
Fe2P  (?)  phase  forms  a  hexagonal  lattice  with  a  5-852, 
c  3-453  A.,  the  unit  cell  containing  3  mols.,  and  space- 
group  2%  or  2%.  A  possible  yj  phase  FeP  was 
inconclusive.  Alloys  containing  up  to  56-9%  of 
arsenic  were  investigated.  The  Fe^s  (s )  phase  forms  a 
tetragonal  lattice  with  a  3-627,  c  5-973  A. ;  the  unit  cell 
contains  2  mols.  The  Fe3As2  (?)  phase  is  Unstable 
below  795°.  The  FeAs  (vj)  phase  has  an  orthorhombic 
structure  with  a  3-366,  b  6-016,  c  5-428  A.,  the  unit 
cell  containing  4  mols.,  probable  space-group  FJ,6. 
The  e  phase  of  the  system  Fe-Sb  is  a  solid  solution 
of  iron  in  FeSb  of  composition  63-5 — 65-5%  Sb. 
The  dimensions  of  the  hexagonal  cell  decrease  from 
a  4-106,  c  5-145  to  a  4-066,  c  5-127  A.  The  unit  cell 
contains  2  iron  and  2  antimony  atoms;  the  excess 
iron  atoms  are  placed  in  the  interstices  of  the  lattice, 
explaining  the  decrease  in  dimensions  with  increasing 
antimony  content.  iThe  FeSb2  (?)  phase  is  ortho¬ 
rhombic  with  a  3-189,  b  5-819,  c  6-520  A. ;  the  unit  cell 
contains  2  mols.,  the  space-group  is  Vf.  X-Ray 
analyses  confirmed  the  mutual  insolubility  of  iron  and 
bismuth.  N.  M.  Bligh. 

Determination  of  orientation  of  crystals  in 
rolled  metal  from  X-ray  patterns  taken  by  the 
monochromatic  pin-bole  method.  W.  P.  Dayey 
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C.  0.  Nitchie,  and  M.  L.  Fuller  (Amcr.  Inst.  Min. 
Met.  Eng.  Tech.  Pub.,  1029,  No.  243,  10  pp  ). 

Chemical  Abstracts. 

Dimorphism  in  the  aliphatic  dicarboxylic  acid 
series  (azelaic  acid).  W.  A.  Caspari  (J.C.S.,  1929, 
2709 — 2712). — Crystallisation  of  azelaic  acid  from 
warm  saturated  solutions  gives  a  (i-modification, 
which,  like  the  a-form  obtained  by  the  slow  evapor¬ 
ation  of  solutions  at  the  ordinary  temperature,  is ' 
jj  monoclinic-prismatie  and  tabular  on  (001),  but  does 
not  show  (110).  The  values  a  5-61,  9-72 ;  6  9-48,  4-83; 
c  27-20,  27-14  A.,  136°  30',  129°  30'  were  found 

respectively  for  the  (3-  and  a-forms  by  X-ray  examin¬ 
ation.  The  unit  cell  of  each  form  contains  4  mols. 
The  molecules  thus  have  the  same  length  of  chain 
and  are  laid  along  the  c  axis  in  both  polymorphs. 
The  two  forms  cannot  be  distinguished  by  in.  p., 
and  it  is  suggested  that  the  difference  between  them 
lies  in  the  manner  in  which  the  molecules  are  grouped 
into  aggregates.  F.  G.  Tryhorn. 

Mosaic  crystals.  F.  Zwicky  (Proc.  Nat.  Acad. 

!  Sci.,  1929, 15,  816—822 ;  cf.  Smekal,  A.,  1929,  871).— 
The  theory  that  ideal  crystals,  although  dynamically 
stable,  are  not  so  thermodynamically  is  put  forward. 
The  thermodynamically  stable  forms  are  not  com¬ 
pletely  characterised  by  the  lattice  structure  deduced 
from  X-ray  analysis.  In  addition  to  the  primary 
%  structure  there  is  a  secondary  structure,  also  showing 

|  perfect  regularity,  which  in  general  is  to  be  inter- 

|  preted  as  a  slight  variation  in  density,  the  elementary 

r!  spacing  of  which  is  usually  between  100  and  10,000  A. 

“  Structure  insensitive  ”  properties  are  due  to  the 
I  primary  (lattice)  structure,  “  structure  sensitive  ” 

j  properties,  e.g.,  elastic  limit,  breaking  strength, 

i;  thermal  and  electrical  conductivity,  to  the  secondary 

1  structure.  The  grounds  for  these  conclusions  and 

in  particular  for  applying  them  to  explain  microscopic 
cracks  in  crystals  are  briefly  given.  Several  deduc¬ 
tions  are  drawn  and  shown  to  explain  observed  effects  : 
spacings  of  1-2  n  in  bismuth,  and  of  2g  in  copper 
brought  out  by  etching ;  apparent  “  Bragg  reflexion  ” 
in  the  visible  region  from  a  crystal  of  potassium 
chlorate;  production  of  a  spectrum  on  illuminating 
an  etched  crystal  of  zinc  with  white  light ;  the  ease 
with  which  slipping  occurs ;  and  the  hysteresis 
properties  of  single  crystals.  C.  A.  Silberrad. 

Aggregation  of  atoms  to  molecules  and 
crystals  from  the  point  of  view  of  the  atomic 
forms  derived  from  a  consideration  of  space 
lattices.  II.  Oxygen  and  doubly-linked  carbon. 
III.  Nitrogen.  R.  Reinicke  (Z.  Elektrochem., 
1929, 35, 880—909). — The  theory  previously  developed 
in  connexion  with  the  structure  of  the  benzene  mole¬ 
cule  (A.,  1929,  1432)  has  been  extended  to  the 
elucidation  of  the  spatial  configuration  of  a  variety 
of  organic  and  inorganic  compounds.  The  results 
are  in  satisfactory  quantitative  agreement  with 
experimental  data  and  with  the  conception  of  the 
tetrahedral  carbon  atom.  R.  Cuthill. 

Energy  changes  by  a  variation  from  the 
crystallographic  group.  H.  M.  Evjen  (Physical 
Rev.,  1929,  [ii],  34,  1385— 1390).— Theoretical.  The 
possibility  of  energy  minima  by  a  systematic  departure 


from  the  perfectly  symmetrical  crystal  lattice  is  in¬ 
vestigated  and  established  for  crystals  of  the  rock-salt 
type,  using  the  concept  of  “  mosaic  ”  structure  (cf. 
Zwicky,  A.,  1929,  630).  N.  M.  Bligh. 

Determination  of  the  direction  of  the  axis  of  a 
fibrous  arrangement  of  micro-crystals.  S. 
Take  yam  A  (Mem.  Coll.  Sci.  Kyoto,  1929,  12,  257 — 
260). — The  “crystallographic  globe  ”  of  Yoshida 
(Japan.  J.  Physics,  1927,  4,  133)  is  used  in  examining 
the  Laue  photograph  of  the  specimen. 

W.  E.  Downey. 

Arrangement  of  the  micro-crystals  in  com¬ 
pressed  single-crystal  plates  of  aluminium.  Y. 
Fukami  (Mem.  Coll.  Sci.  Kyoto,  1929,  12,  261—264). 
— The  orientations  of  the  cubic  micro-crystals  of 
aluminium  wero  found  to  be  scattered  by  com¬ 
pression,  to  some  extent  around  the  (110)  axis,  which 
made  the  smallest  inclination  against  the  surface  of 
the  aluminium  plate.  The  amount  of  such  scattering 
increased  with  the  reduction  in  thickness  of  the  plate 
by  compression,  so  that  the  arrangement  tended  to  be 
fibrous.  W.  E.  Downey. 

Crystallographic  study  of  the  diammines  and 
tetrammines  of  palladium  and  platinum  di- 
chlorides.  A.  M.  Boldyreva  (Ann.  Inst.  Platine, 
1929,  7,  170— 178).— The  salts 
4PdCl2,4NH3,PdCl2,2NH3,  4PtCl2,4NH3lPtCl2,2NH3, 
and  PtCl2,4NH3,7iH20  all  belong  to  the  tetragonal 
system,  and  are  uniaxial.  R.  Truszkowskl 

^-Ammonium  chloride  and  related  crystal 
forms.  A.  Johnsen  (Sitzungsber.  Preuss.  Akad. 
Wiss.  Berlin,  1929,  492 — 505). — The  ordinary  or  13- 
form  of  ammonium  chloride  has  a  cubic  lattice  and  is 
isomorphous  with  caesium  chloride.  At  184°,  (3- 
ammonium  chloride  is  converted  into  the  a-form, 
which  has  a  face-centred  cubic  structure  and  is 
isomorphous  with  potassium  chloride.  The  isomerism 
of  other  ammonium  and  alkali  metal  salts  is  also 
discussed.  W.  E.  Downey. 

Crystal  structure  of  calcium  sulphate  di- 
hydrate  (yeso).  J.  Palacios  and  J.  Cabrera  (Anal. 
Fis.  Quim.,  1929,  27,  535—543). — The  face-centred 
parallelepiped  contains  4  mols.  per  unit  cell,  and  has 
a  10-45,  6  15-15,  c  5-67  A.,  <3 147°  20'. 

H.  F.  Gillbe. 

Crystal  structure  of  the  /l-modifications  of 
sesquioxides  of  the  rare  earths.  W.  Zachariasen 
(Z.  Krist.,  1929,  70,  187—189;  Chem.  Zentr.,  1929, 
ii,  526). — Polemical  against  Pauling  (A.,  1929,  1223). 

A.  A.  Eldridge. 

Ternary  rhodium  salts.  O.  E.  Zvjaginstsev, 
E.  A.  Voronova,  and  S.  I.  GhOrunzhenkov  (Ann.  Inst. 
Platine,  1929,  7,  113— 117). — The  optical  and  crystal¬ 
lographic  properties  of  Wilm’s  chloronitrate  are 
studied ;  this  salt  crystallises  in  the  hexagonal 
system,  and  has  the  following  elements  of  symmetry  : 
GL3(Xe)3L23P.  Conductivity  measurements  show 
that  the  salt  dissociates  into  five  ions  in  solution. 
Its  formula  is  (NH4)3[RhCl5(NH4Cl)]N03. 

R.  Truszkowski. 

Space-group  of  potassium  sulphate.  W. 

Ehrenberg  and  C.  Hermann  (Z.  ICrist.,  1929,  70, 
163—170;  Chem.  Zentr.,  1929,  ii,  526).— The  space- 


140 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


group  is  v}s.  Potassium  and  caesium  sulphate,  which 
have  corresponding  structures,  aro  compared. 

A.  A.  Eldridge.  i 

Lattice  constant  of  a-iron.  G.  Mayer  (Z. 
Krist.,  1929,  70,  3S3— 384;  Chem.  Zentr.,  1929,  ii, 
525- — 526). — Pure  a-iron  (from  iron  pentacarbonyl) 
has  a  2-8Gl06;t3A.  at  22°.  A.  A.  Eldridge. 

Symmetry  of  potash  felspars.  T,  Barth 
(Eortschr.  Min.  Kryst.  Petr.,  1929,  13,  31— 35; 
Chem.  Zentr.,  1929,  ii,  408). — Microcline  and  ortho- 
claso  have  an  identical  space  lattice.  The  symmetry 
is  discussed.  A.  A.  Eldridge. 

Comparative  X-ray  examination  of  silicates. 
B.  Gossner  and  F.  Mussgnttg  (Z.  Krist.,  1929,  70, 
171—184;  Chem.  Zentr.,  1929,  ii,  544— 545).— 
Euclase  has  a  monoclinic  unit  cell,  a  4-63,  b  14-30, 
c  4-71  A.,  p  100°  16' ;  a  :  b  :  c  =0-3237  :  1  :  0-3332 
(obs.),  containing  4  mols.  of  HA102,BeSi03 ;  space- 
group  C%.  Datolite  has  a  9-64,  b  7-62,  c  4-82  A., 
p  90°  9' ;  a  :  b  :  c=0^6329  : 1  :  0-6345  (obs.) ;  the 
unit  cell  contains  4  mols.  of  HB02,CaSi03;  space- 
group  Clj,.  Willemite  has  a  8-41,  b  5-14,  c  10-73  A.; 
a:b:  c=l-639  : 1  :  2-093  (obs.) ;  d  3-472;  the  unit 
cell  contains  4  mols.  of  H2Zn02,ZnSi03 ;  space-group 
Cg.  A.  A.  Eldridge. 

Regular  intergrowth  of  staurolite  with  cyanite 
and  their  crystal  structure.  E.  Sohxebold  and 
G.  M.  Cardoso  (Forschr.  Min.  Kryst.  Petr.,  1929, 13, 
61 — 62;  Chem.  Zentr.,  1929,  ii,  408). — Cyanite  has  a 
pseudorhombic  unit  cell,  b0  7 >88,  c0  5-65,  [411]  26-87  A., 
a  90°  5';  the  rhombic  unit  cell  of  staurolite  has 
a0  7-81,  60  5-64,  c0  16-59  A.,  a  90°  O'.  The  unit  cell 
of  cyanite  contains  2  mols.  of  HFe2Al9(Si06)4 ;  that 
of  staurolite  contains  16  mols.  of  Al2"03,Si02. 

A.  A.  Eldridge. 

Structure  of  analcime.  W.  Hartwig  (Fortschr. 
Min.  Kryst.  Petr.,  1929,  13,  38 — 39;  Chem.  Zentr., 
1929,  ii,  544). — Crystals,  d  2-267 ±0-001 ,  having  the 
composition  NaAlSi20B,H20,  gave  the  value  13-68± 
0-02  for  the  length  of  side  of  the  unit  cube.  The 
lattice  is  body-centred,  with  16  mols.  in  the  unit  cube. 

A.  A.  Eldridge. 

Crystal  structure  of  cryolite.  G.  Menzer 
(Fortschr.  Min.  Kryst.  Petr.,  1929,  13,  56—57 ; 
Chem.  Zentr.,  1929,  ii,  544). — The  simple  monoclinic 
lattice  has  a  5-392±0-01,  b  5-594±0-01,  c  7-764± 
0-02' A., "with  2  mols.  of  Na3AlFc  in  the  unit  cell; 
hence  a  :  b  :  c=0-964±0-003  : 1  : 1-388 ±0-005,  -which 
is  in  good  accord  with  experimental  values.  The 
space-group  is  Ci,,  or  C:zh.  A.  A.  Eldridge. 

Lattice  constants  of  wollastonite.  B.  Gossner 
and  F.  Mhssgngg  (Zentr.  Min.  Geol.,  1929,  A,  175 — 
185;  Chem.  Zentr.,  1929,  ii,  S49). — Wollastonite  has 
a  15-31,  b  7-35,  c  7-08  A.,  p  95°  25' ;  d  2-899 ;  whence 
the  unit  cell  contains  12  mols.  of  CaSi03.  The  space- 
group  is  probably  Cl,.  A.  A.  Eldridge. 

“  Trillings."  F.  Bernauer  (Fortschr.  Min 
Kryst.  Petr.,  1929,  13,  36;  Chem.  Zentr.,  1929,  ii, 
407). — Experiments  on  organic  and  inorganic  sub¬ 
stances,  crystallised  from  fusion  or  from  solutions  in 
presence  of  suitable  addenda,  are  described.  Super¬ 
cooling  is  necessary  for  the  formation  of  trillings. 

A.  A.  Eldridge. 


Theory  of  recrystallisation.  G.  Tammann  (Z. 
anorg.  Chem.,  1929, 185,  1—34;  -of.  A.,  1929,  1225).— 
Results  obtained  during  the  past  20  years  are  dis¬ 
cussed  With  reference  to  (1)  the  condition  of  a  crystal 
after  plastic  deformation,  (2)  the  formation  of  re- 
crvstallisation  nuclei,  (3)  nature  of  the  interstitial 
material,  (4)  displacement  of  grain  boundaries,  and 
(5)  change  in  orientation  of  crystallites,  i  Deformation 
of  single  crystals  leads  to  an  increase  in  the  thermo-, 
dynamic  potential  of  atoms  lying:  in  the  slip  planes 
and  in  their  immediate  neighbourhood.  In  conse¬ 
quence  of  this  the  lattice  parameter  has  not  the  same 
value  everywhere,  as  shown  by  a  broadening  of  the 
X-ray  interference  lines  in  cold-worked  metals.  On 
heating,  the  lines  resume  their  normal  sharpness  at 
temperatures  far  below  that  at  which  any  structural 
change  occurs.  The  formation  of  recrystallisatiori 
nuclei  takes -place  mainly,  in  cold-worked  metals,  at 
places  of  increased  potential;  in  stretched  tin,  for 
example,  heating,  at  100°  develops  large  numbers  of 
small  crystals  along  the,  Luders-Hartmann  lines, 
The  interstitial  substance  coin  be  isolated,  in  soft 
metals,  by  dissolution  of  the  metal  in  Suitable  solvents, 
in  the  form  of  a  honeycomb-like  structure  which 
usually  consists  of  a  thin  film  of  oxide  or  silicate. 
The  formation  of  these  films  exerts  a  dominating 
influence  on  the  growth  of  individual  crystals  as 
affected  by  temperature.  In  a  freshly-solidified 
metal  the  grains  are  hindered  from  growing  owing  to 
the  film  of  interstitial  substance  preventing  contact, 
whilst  an  adequate  rise  of  temperature  promotes 
dissolution  of  the  film  and  consequent  growth  of  the 
crystals  until  a  fresh  film  is  formed.  Factors  deter¬ 
mining  the  extent  and,  direction  of  growth  are  dis¬ 
cussed  fully.  Cold-working  leads  to  formation  of 
larger  crystals  owing  to  mechanical  rupture  of  the 
films.  At  the  commencement  of  recrystallisation  the 
grain  size  is  uniform,  but  later  assumes  a  Maxwell 
distribution  about  a  mean  size.  F.  L.  Usher!  '. 

Dependence  of  the  minimum  temperature  of 
recrystallisation  on  the  fundamental  charac¬ 
teristic  values  of  solids.  A.  Bochvar  ( J.  Appl. 
Phys.,  Moscow,  1927,  4,  47 — 53). — The  hypothesis 
that  in  every  solid  substance  the  amplitude  of  the 
atomic  vibrations  at  the  recrystallisation  point  is  a 
definite  fraction  of  the  mean  atomic  distance  is 
proposed.  Hence  2,recrvst./Tfusion=const.=0-38  (ap¬ 
prox.).  '  Chemical  Abstracts. 

Mechanism  of  ionic  conduction  in  solid  com¬ 
pounds  [of  the  class  of]  good  conductors.  W. 
Jost  (Z.  physikal.  Chem.,  1929,  B,  6,  88—102).-— 
Polemical  against  Smekal  (A.,  1929,  1146). 

F.  L.  Usher. 

[Mechanism  of  ionic  conduction  in  solid  com¬ 
pounds  of  the  class  of  good  conductors.]  A. 
Smekal  (Z.  physikal.  Chem.,  1929, B, 6, 103 — 110). — A 
reply  to  Jost  (preceding  abstract).  F.  L.  Usher. 

Electrical  resistance  of  thin  metal  layers.  W. 
Braunbek  (Z.  Physik,  1930,  59,  191 — 197). — Earlier 
work  of  Volmer  and  Estcrmann  on  the  vaporisation 
coefficients  of  solid  and  liquid  mercury  involved  the 
measurement  of  the  resistance  of  thin  layers  of 
mercury.  The  results  then  obtained  are  collected 
and  discussed,  the  variation  of  the  specific  resistance 
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of  the  mercury  with  the  thickness  of  the  layer  being 
determined.  The  curve  of  specific  resistance  against 
thickness  shows  that  for  very  thin  layers  the  specific 
resistance  is  very  great,  but  it  falls  at  first  rapidly, 
then  slowly,  with  increasing  thickness,  approaching 
asymptotically  the  value  for  thick  layers.  It  is  a 
remarkable  fact  that  the  same  form  of  curve  is 
obtained  although  the  experimental  conditions  may 
be  entirely  different.  Experiments  were  carried  out 
over  the  temperature  range  of  0°  to  —30°,  and  the 
curves  had  the  same  form  at  all  temperatures. 

A.  J.  Mee. 

Electrical  resistance  law  at  low  temperatures. 
F.  Bloch  (Z.  Physik,  1930,  59,  208—214).— 
Theoretical.  The  theoretical  electrical  resistance 
law  at  low  temperatures  is  found  to  be  a  T5  law. 

A.  J.  Mee. 

Magnetic  properties  of .  nickel-manganese 
alloys.  S.  .  ELaya  and  A.  Kussmann  (Naturwiss., 

1929,  17,  995— 996).: — The  magnetic  properties  of 
nickel-manganese  alloys  of  various  compositions  were 
investigated.  The  Curie  point  of  these  alloys  starts 
at  that  of  pure  nickel  (356°),  but  is  lowered  by  the 
addition!  of  manganese  until  it  reaches  ordinary 
temperatures  with  25%  of  manganese.  With  increas¬ 
ing  manganese  content  ,  at  ordinary  temperatures  there 
is  a  distinct  increase  in  the  saturation  value  for  small 
manganese'  contents,  an  effect  which  is  still  present 
at  the  temperature  of  liquid  air.  Between  5  and  10% 
Mn,  the  curve  reaches  a  maximum,  which,  at  ordinary 
temperatures,  lies  about  10%,  at  —193°  about  20%, 
higher  than:  the  corresponding  -value  for  pure  nickel. 
With  alloys  containing  more -than  about  10%  Mn 
some  transformation  occurs  in  the  alloy  at  a  temper¬ 
ature  between  400°  and  000°.  An  alloy  which  has 
been  slowly  cooled  through  this  temperature  range 
and  tempered  is  more  highly  magnetic  than  one  which 
has  been  rapidly  cooled  through  this  stage.  With 
increasing  manganese  content  there  is  a  greater 
difference  between  the  two  states,  so  that  rapidly 
cooled  alloys  containing  24%  Mn  have  only  a  fraction 
of  the  magnetisability  they  have  if  cooled  slowly. 

A.  J.  Mee. 

Diamagnetism  of  solid  bismuth.  P.  Ekren- 
rasr  (Z.  Physik,  1929,  58,  719— 721).— The  high 
diamagnetic  susceptibility  of  bismuth  per  g.-atom 
seems  duo  to  electronic  orbits  encircling  more  than 
one  atom,  the  electrons  being  coupled  to  give  a 
group  of  zero  magnetic  moment.  A.  B.  D.  Cassie. 

Law  connecting  different  properties  of  ferro¬ 
magnetic  crystals.  N.  S.  Akulov  (Z.  Physik, 

1930,  59,  254 — 2G4).— Mathematical.  A  number  of 

formula)  derived  for  various  magnetic  properties  of 
single  crystals  are  in  good  agreement  with  experiment. 
The  change  of  electrical  resistance  of  a  crystal  under 
the  influence  of  a  magnetic  field  is  also  calculated. 
As  a  result  of  these  formulae  a  law  connecting  the 
different  properties  of  ferromagnetic  crystals  is 
obtained.  A.  J.  Mee. 

Absolute  saturation  of  ferromagnetic  sub¬ 
stances  and  extrapolation  formulae  for  the  same 
iu  terms  of  field  and  temperature.  P.  Weiss  and 
R.Forrer  (Ann.  Physique,  1929,  [x],  12, 279—374).— 
An  examination  of  the  atomic  moments  of  ferro¬ 


magnetic  substances  to  test  the  Weiss  magneton  as 
a  common  measure  of  all  atomic  moments  (cf.  A., 
1929,  5).  Various  extrapolation  formulae  are  con¬ 
sidered  for  calculating  absolute  saturation  at  0°  Abs. 
The  causes  of  error  in  previous  determinations  (chiefly 
impure  materials  and  neglect  of  magnetic  anisotropy) 
are  discussed.  Full  details  of  the  apparatus  and 
method  used  in  determining  a  for  values  of  H  up  to 
19,900  gauss  (2/,-=  18,550  gauss),  and  at  temperatures 
from  the  ordinary  down  to  that  of  liquid  air,  are  given. 
The  reduction  in  saturated  magnetisation  due  to  the 
substance  examined  being  in  powder  form  is  discussed, 
and  instances  are  given  where  it  is  as  much  as  9% 
(iron)  and  4%  (nickel).  Results  for  the  Weiss 
magneton  are  calculated  for  various  metals  and 
compounds  at  different  temperatures. 

C.  A.  SlLBERRAD. 

Magnetostriction  of  single  crystals  of  cobalt. 
Z.  Nishiyama  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1929, 
18,  341—357). — Magnetisation  of  single  crystals  of 
cobalt  in  the  direction  (0001)  results  in  a  small  con¬ 
traction  {dljl=ix  RH)  in  the  transverse  and  longi¬ 
tudinal  axes  of  the  specimen.  When  the  crystal  is 
magnetised  in  the  (1010)  the  longitudinal  contraction 
is  relatively  great  (dljl=20x  10"°),  the  contraction  in 
the  (ll20)  direction  is  twice  as  great  as  this,  and  there 
is  a  corresponding  increase  in  length  in  the  (0010) 
direction^  Application  of  the  magnetic  field  in  the 
lane  (1010)  causes  a  contraction  in  the  longitudinal 
irection  and  a  corresponding  contraction  in  the 
transverse  direction.  In  polycrystalline  aggregates 
there  is  a  contraction  in  the  longitudinal  and  an 
expansion  in  the  transverse  direction,  the  resulting 
effect  being  a  small  contraction  in  volume. 

A.  R.  Powell. 

Heat  evolution  during  the  magnetisation  of 
steels.  K.  Honda,  J.-  Okubo,  and  T.  Hirone  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1929,  18,  409—417).— 
Experiments  on  three  steels  have  shown  that  the 
heat  evolution  in  ergs  during  magnetisation  is  approx¬ 
imately  equal  to  the  hysteresis  loss  magnetically 
observed  and  that  more  than  50%  of  the  energy 
applied  in  magnetisation  in  a  strong  field  is  dissipated 
as  heat.  These  facts  are  in  accordance  with  the 
authors’  theory  of  magnetisation  (ibid,,  1917,  6,  183). 

A.  R.  Powell. 

Barkhausen  effect.  F.  Preisach  (Ann.  Physik, 
1929,  [v],  3,  737—799). — The  hysteresis  loop  results 
from  the  superposition  of  continuous  and  discon¬ 
tinuous  processes  exhibiting  respectively  a  parallelism 
with  reversible  and  irreversible  processes.  No  simple 
general  relation  between  the  steepness  of  the  magnetis¬ 
ation  curve  and  the  Barkhausen  effect  can  be  traced. 
The  effect  on  the  magnetisation  curve  of  pre-treat¬ 
ment  and  of  the  elastic  condition  has  been  studied  for 
iron,  nickel,  and  alloys.  New  data  concerning  the 
characteristics  of  the  Barkhausen  effect  have  been 
obtained  and  it  is  found  that  existing  theories  of 
ferromagnetism  are  not  only  inadequate  but  in  some 
respects  opposed  to  the  data.  Some  of  the  results 
may  be  harmonised  with  the  basic  ideas  of  the  Weiss- 
Heisenberg  theory.  R.  A.  Morton. 

Magnetic  properties  of.  mesomorphic  sub¬ 
stances.  G.  Foex  (J.  Phys.  Radium,  1929,  [vi],  10, 
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421 — 438). — The  magnetisation  coefficients  of  a 
number  of  diamagnetic  organic  compounds  contained 
in  quartz  tubes  and  carefully  purified  from  ferro¬ 
magnetic  impurities  were  measured  as  a  function  of 
the  temperature  by  Faraday’s  method,  using  an 
apparatus  previously  described  (cf.  A.,  1926,  932). 
The  orientation  of  the  nematic  and  the  magnetisation 
of  the  ferromagnetic  molecules  vary  with  temperature 
according  to  similar  laws.  The  curves  show  a 
similarity  to  those  of  nickel  and  ferro-cobalt.  The 
passage  from  the  nematic  to  the  liquid  state  may  be 
regarded  either  as  a  change  of  state  or  as  a  passage 
through  a  Curie  point  without  change  of  phase.  The 
magnetic  properties  of  jj-azoxyanisolc  are  discussed 
in  relation  to  the  theory  of  diamagnetism. 

N.  M.  Bligh. 

Magnetic  viscosity.  C.  Lapp  (Ann.  Physique, 
1929,  [x],  12, 276 — 277).— A  reply  to  Bozorth  (Physical 
Rev.,  1928,  32,  124).  The  criterion  employed  by  the 
author  proves  conclusively  that  the  time  lag  in 
magnetisation  observed  by  him  (cf.  B.,  1927,  845)  is 
due  to  magnetic  viscosity  and  not  to  induced  currents 
as  suggested  by  Bozorth  (foe.  cit.).  M.  S.  Burr. 

Determination  of  mol.  wt.  by  Horstmann's 
combination  of  vapour-pressure  measurements. 
I.  Molecular  formula  of  auric  chloride.  W. 
Fischer  (Z.  anorg.  Chem.,  1929,  184,  333—344).— 
The  method  of  calculation  of  mol.  wts.  by  combination 
of  directly  determined  vapour  pressures  with  those 
obtained  by  a  transport  method  is  described,  together 
with  a  static  method  for  the  measurement  of  the 
vapour  pressure  of  a  substance  which  undergoes 
heterogeneous  dissociation.  By  application  of  the 
method  the  molecular  formula  of  auric  chloride 
vapour  between  150°  and  260°  is  found  to  be  Au2d6. 

H.  F.  Gillbe. 

Thermodynamics  and  kinetics  of  thermo¬ 
electric  phenomena  in  crystals,  especially  the 
Bridgman  effect.  II.  P.  Ehrenfest  and  A.  J. 
Rutgers  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  883— 893).— Mathematical. 

Dependence  of  some  electrical  and  electro- 
optical  constants  of  nitrobenzene  and  nitro- 
toluenes  on  the  degree  of  purity.  F.  Hhhlgans 
(Physikal.  Z.,  1929,  30,  942 — 946). — Nitrobenzene 
purified  in  the  ordinary  way  still  contains  impurities 
capable  of  influencing  the  physical  constants.  Im¬ 
proved  methods  of  purification  result  in  the  following 
changes  :  specific  resistance  in  ohm/cm.3  5  X 107  to 
lXlO10;  breakdown  voltage  oxlO4  to  loxlO4 
(volt/cm.3);  Kerr  constant  for  5461  A.,  22x10"®  to 
41  X  10"® ;  dielectric  constant  36-4 — 38-4.  For  m- 
nitrotoluene  the  Kerr  constant  is  1-43X 10  4  and  the 
dielectric  constant  is  29-3.  R.  A.  Morton. 

Measurements  with  the  aid  of  liquid  helium. 
IV.  W.  Meissner  and  H.  Scheffers  (Physikal.  Z., 
1929,  30,  827 — 836). — The  resistance  of  gold  (two 
single  crystals  and  one  wire,  all  of  very  high  purity) 
has  been  studied  at  temperatures  between  1-30°  and 
78-5°  Abs.  and  in  magnetic  fields  up  to  13,000  gauss. 
It  is  best  to  compare  A R/R0  and  not  A RjR  with 
the  field  strength  H  (ItQ  being  the  resistance  at  0° 
without  magnetic  field).  For  the  high  field  strengths 
so  far  applied  dRjdH  is  strikingly  independent  of  II 


and  of  temperature.  The  magnitude  V~113  .dps/dH 
(pfl  being  the  specific  resistance  at  the  characteristic 
teriiperature  0  of  the  metal  and  V  its  atomic  volume) 
for  various  metals  has  been  studied  in  relation  to 
positions  in  the  periodic  system.  The  quantity  is 
approximately  constant  for  each  group  and  does  not 
vary  greatly  from  group  to  group.  Only  arsenic, 
antimony,  bismuth,  and  the  ferromagnetic  elements 
show  discrepancies  (cf.  Kapitza,  A.,  1929,  632). 

R.  A.  Morton. 

Mechanism  of  rectification  in  the  cuprous 
oxide  rectifier.  W.  Schottky  and  W.  Deutsch- 
mann  (Physikal.  Z.,  1929,  30,  839 — 846).— Experi¬ 
ments  on  the  electrical  properties  of  the  high-resist¬ 
ance  film  responsible  for  the  rectifying  action  are 
detailed  and  a  preliminary  interpretation  is  given. 

R.  A.  Morton. 

Disturbance  of  the  super -conductance  of  the 
compound  Bi5Tl3  and  of  the  alloys  Sn-Bi  and 
Sn-Cd  by  magnetic  fields.  W.  J.  de  Haas  and  J. 
Voogd  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929, 
32,  874—882). — The  fall  of  the  magnetic  threshold 
value  for  Bi5Tl3  with  decreasing  temperature  is  much 
steeper  than  for  pure  super-conductors.  This  com¬ 
pound  which  becomes  super-conductive  above  4-2°  Abs. 
requires  a  field  higher  than  1250  gauss  to  disturb  its 
super-conductance.  The  value  6-5°  Abs.  is  found  by 
extrapolation  for  the  transition  point  of  Bi5Tl3.  The 
eutectic  mixtures  of  the  systems  Sn-Bi  and  Sn-Cd 
have  been  studied  to  determine  whether  the  be¬ 
haviour  of  Bi5Tl3  is  a  general  one  for  alloys.  From 
the  results  it  is  stated  that  for  the  same  temperature 
difference  from  the  transition  point  higher  field  in¬ 
tensities  are  required  to  restore  the  resistance  in  the 
case  of  alloys  than  in  that  of  pure  super-conductors. 
Extrapolation  of  the  results  for  Bi5Tl,  indicates  that 
at  1-3°  Abs.  a  field  of  9  kilogauss  would  be  necessary 
to  disturb  the  super-conductance.  This  would  render 
possible  the  production  of  such  intense  magnetic  fields 
with  a  solenoid  of  Bi5Tl3  wire  without  production  of 
heat.  F.  G.  Tryhorn. 

Electric  conductivity  of  fused  silica.  F.  Laus- 
ter  (Z.  Physik,  1929, 59,  83 — 90). — The  specific  resist¬ 
ance-temperature  curve  for  fused  silica  shows  first 
a  minimum,  then  rises  to  a  secondary  minimum,  and 
finally  falls  continuously  towards  the  temperature 
axis.  Silica  fused  in  a  vacuum  has  a  much  lower 
specific  resistance  which  varies,  almost  regularly  with 
temperature.  Pure  silica  is  most  likely  an  ordinary 
conductor.  The  rapid  temperature  variation  of 
resistance  of  ordinary  fused  silica  is  too  uncertain  for 
its  use  as  a  sensitive  thermometer. 

A.  B.  D.  Cassie. 

Kerr  effect  in  gases  and  vapours.  I.  Method 
and  results  for  sulphur  dioxide,  methyl  chloride, 
methyl  bromide,  ethyl  chloride,  and  dimethyl 
ether.  H.  A.  Stuart  (Z.  Physik,  1929,  59,  13 — 34). 
— A  method  for  accurate  measurement  of  electric 
double  refraction  in  gases  and  vapours  is  described. 
A  source  of  error  in  Brace’s  compensator  is  discussed. 
The  Kerr  constants  are  as  follows:  sulphur  dioxide 
9-2  x  10-15,  methyl  chloride  35-6  X  10-15,  methyl  brom¬ 
ide  44-5  X 10"15,  dimethyl  ether  4-9  X  10~15,  ethyl  chlor¬ 
ide  53-3  X  10-15.  The  axes  of  the  optical  deformation 
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ellipsoid  are  calculated  for  methyl  chloride,  methyl 
bromide,  and  dimethyl  ether.  Models  hitherto 
suggested  for  ethyl  chloride  do  not  fit  the  results,  but 
assuming  a  valency  angle  of  110°,  the  angle  between 
the  electric  dipolo  and  the  principal  axis  of  the 
deformation  ellipsoid  is  approximately  15°. 

A.  B.  D.  Cassie. 

Effect  of  crystalline  structure  on  magnetic 
susceptibilities  of  a  new  magnetic  balance  based 
on  the  principle  of  interference  of  light.  S.  S. 
Bhatnagar  and  R.  N.  Mathur  (Phil.  Mag.,  1929, 
[vii],  8,  1041 — 1055). — An  apparatus  of  increased 
sensitivity  is  described,  depending  on  the  measure¬ 
ment  of  the  displacements  of  the  substance  in  a  mag¬ 
netic  field  in  terms  of  the  shift  of  interference  fringes, 
using  an  adapted  Rayleigh  interferometer.  Changes 
in  susceptibility  were  expected  to  throw  light  on 
changes  of  crystalline  structure.  Investigations  were 
made  on  rhombic  and  monoclinic  sulphur  and  on 
yellow  and  red  mercuric  iodide ;  the  values  found  for 
the  specific  diamagnetic  susceptibilities  X 10®  were 
0-487,  0-462,  0-272,  and  0-272,  respectively.  No 
definite  results  could  be  obtained  for  plastic  sulphur. 

N.  M.  Bligh. 

Susceptibility  of  nitric  oxide  at  different  tem¬ 
peratures.  J.  Aharoni  and  P.  Scherrer  (Z. 
Physilc,  1929,  58,  749 — 765). — The  mean  magnetic 
moment  of  the  nitric  oxide  molecule  was  determined 
at  two  temperatures,  and  the  results  agree  with  Van 
Vleck’s  theory  (cf.  A.,  1927,  609;  1928,  572). 

A.  B.  D.  Cassie. 

Aflotropic  modifications  of  sulphur.  I.  Cryo- 
scopy  of  sulphur.  C.  R.  Platzmann  (Bull.  Chem. 
Soc.  Japan,  1929,  4,  235 — 243). — The  lowering  of 
the  m.  p.  of  sulphur  (114-5°)  by  various  organic 
substances  has  been  investigated  and  a  value  of 
213  obtained  for  the  cryoscopic  constant  of  sulphur. 
Prom  this  the  latent  heat  of  fusion  of  sulphur  is 
calculated  to  be  14-1  kg.-cal./g.  Acids  like  a-naphthoic 
acid  and  thiophen-2-carboxylic  acid  tend  to  form 
double  molecules  in  solution  in  sulphur.  Arsenious 
sulphide  forms  single  As2S3  molecules  in  dilute  sulphur 
solutions,  but  polymerises  in  more  concentrated  solu¬ 
tions.  Selenium  tetrachloride  gives  only  half  the 
normal  mol.  wt.,  probably  due  to  the  formation  of 
selenium  and  sulphur  monochlorides. 

0.  J.  Walker. 

Thermal  conductivity  of  a  single  crystal  of 
bismuth  in  a  transverse  magnetic  field.  G.  W.  C. 
Kaye  and  W.  F.  Higgins  (Phil.  Mag.,  1929,  [vii], 
8,  1056 — 1059). — Using  an  apparatus  previously  de¬ 
scribed  (cf.  A.,  1929,  385)  the  change  in  thermal 
conductivity  of  a  bismuth  crystal  was  measured  for 
various  orientations  of  the  crystal,  the  heat-flow 
being  in  each  case  perpendicular  to  the  magnetic 
field,  and  results  are  plotted  for  fields  up  to  11,000 
gauss.  The  decrease  in  thermal  conductivity  varied 
from  4-9  to  16%.  N.  M.  Bligh. 

B.  p.  of  water  as  a  function  of  the  pressure.  A. 
Zmaczynski  and  A.  Bonhoure  (Compt.  rend.,  1929, 
189,  1069 — 1070). — Swientoslawski’s  apparatus  (A., 
1929,  255)  was  used,  and  an  accuracy  of  0-002° 
obtained.  Measurements  between  pressures  (p)  of 
633 — 832  mm.  of  mercury  were  shown  by  the 


method  of  least  squares  to  correspond  with  the 
function  0=57-2587 -f0-0793722p-35-5273x  10~®p2+ 
6-6950  X  lO^p3,  where  0  is  the  b.  p.  on  the  normal 
hydrogen  scale.  J.  Grant. 

Heats  of  fusion  of  some  paraffin  hydrocarbons. 

G.  S.  Pai(ks  and  S.  S.  Todd  (Ind.  Eng.  Chem.,  1930, 

21,  1235— 1237)— The  heats  of  fusion  of  hoxa- 
methylmethane,  -n-eicosane,  n-pentacosane,  and  n- 
tritriacontane  have  been  measured  by  a  method  of 
mixtures.  No  direct  regularity  exists,  but  on  plotting 
the  molal  entropies  of  fusion  against  the  number  of 
carbon  atoms  in  the  chain  a  regular  curve  is  obtained 
with  an  average  deviation  of  only  0-3  g.-cal.  By 
means  of  the  equation  for  this  curve,  the  fusion 
data  for  the  entire  series  of  normal  hydrocarbons 
from  methane  to  tritriacontane  have  been  calculated. 
Branched-chain  isomerides  showed  an  apparent  pro¬ 
gressive  decrease  of  the  entropy  of  fusion  with  an 
increase  in  the  amount  of  branching,  but  the  effect 
cannot  be  predicted.  H.  S.  Garlick. 

Influence  of  water  vapour  on  the  heat  radiation 
of  exploding  gaseous  mixtures.  Specific  heat  of 
water  vapour  at  high  temperatures.  K.  Wohl 
and  G.  von  Elbe  (Z.  physikal.  Chem.,  1929,  B,  6, 
78;  cf.  A.,  1929,  1394). — A  misquotation  in  a  paper 
recently  published  is  corrected.  F.  L.  Usher. 

Extension  of  Trouton’s  rule  to  the  critical 
point.  V.  A.  Kireev  (J,  Russ.  Phys.  Chem.  Soc., 
1929,  61,  1369 — 1376). — Empirical  formulae,  connect¬ 
ing  Trouton’s  coefficient  at  the  b.  p.  with  the  critical 
constant  and.  with  the  internal  energy  of  the  mole¬ 
cules  of  substance  are  derived.  Trouton’s  rule  is 
shown  to  be  applicable  to  liquids  also  at  their  critical 
point.  R.  Treszkowski. 

Determination  of  CP/CL.  R.  Rinkel  (Physikal. 
Z.,  1929,  30,  805). — A  simpler  and  more  accurate 
development  of  the  work  of  Riichardt  (cf.  A.,  1929, 
497)  is  described.  R.  A.  Morton. 

Halides  of  the  rare  earths.  III.  Iodides  of 
the  elements  of  the  cerite  earths  and  redetermin¬ 
ation  of  the  m.  p.  of  the  chlorides.  G.  Jantsch, 

H.  Grubitsch,  F.  Hoffmann,  and  H.  Alber  (Z. 

anorg.  Chem.,  1929,  185,  49—64 ;  cf.  A.,  1927,  530 ; 
1929,  1407). — Redetermination  of  the  m.  p.  of  the 
chlorides  of  lanthanum,  neodymium,  samarium,  and 
europium  has  given  the  following  values :  862°, 

760°,  678°,  and  623°  in  the  order  named,  with  an 
error  of  ±2°.  Ceric  and  praseodymium  chlorides 
melted  over  the  intervals  795 — 812°  and  769 — 782°, 
respectively,  owing  probably  to  the  presence  of  differ¬ 
ent  modifications.  Materials  from  different  sources 
w-ere  used  and  their  purity  was  checked  spectro¬ 
scopically.  Anhydrous  iodides  have  been  prepared 
by  the  method  of  Ephraim  (A.,  1928,  217 ;  1929, 
864)  and,  in  the  case  of  ceric  iodide,  that  of  Matignon 
(A.,  1906,  ii,  675),  but  attempts  to  prepare  europium 
iodide  w-ere  unsuccessful  on  account  of  its  reducibility 
even  at  low  temperatures.  The  m.  p.  of  the  iodides 
of  lanthanum,  ceric  cerium,  praseodymium,  and 
neodymium  are :  761°,  752°,  733°,  and  775°;}r20. 
Samarium  iodide  melted  over  the  interval  816—824°, 
with  decomposition,  F.  L.  Usher. 


144 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


M.  p.  of  calcium,  strontium,  and  barium.  H. 
Hartmann  and  G.  May  (Z.  anorg.  Ch.em.,  1929, 185, 
167—171). — The  m.  p.  of  strontium  containing  0-3% 
Fe  and  0-6%  N  is  752°±2°,  and  of  barium  containing 
17%  Fe  and  0-8%  N,  65S0±1°.  F.  L.  Usher. 

Thermal  expansion  of  liquids  according  to 
van  der  Waals.  J.  E.  Vershafeelt  (Phil.  Mag., 
1929,  [vii],  8,  858 — 860). — An  objection  to  the  con¬ 
clusions  of  Thatto  (A.,  1929,  754).  .  C.  W.  Gibby. 

Calorimetric  determination  of  the  difference 
of  energy  content  of  the  two  modifications  of 
hydrogen.  G.  von  Elbe  and  F.  Simon  (Z.  physikal. 
Chcm.,  1929,  B,  6,  79—87;  cf.  Euckcn  and  Hiller, 
A.,  1929,  497). — From  data  furnished  by  the  band 
spectrum  of  hydrogen  the  energy  of  rotation  at 
different  temperatures  can  be  calculated  both  for 
equilibrium  mixtures  of  the  para-  and  ortho-modific¬ 
ations  and  for  a  mixture  containing  a  constant 
proportion.  The  heat  change  associated  with  the 
transformation  of  the  latter  mixture  into  the  former 
can  be  thus  shown  to  be  7S  g.-cal.  at  77-5°  Abs.  and 
247  g.-cal.  at  20-4°  Abs.  These  quantities  have  been 
determined  experimentally  by  measuring  the  heats 
of  adsorption  and  of  desorption  of  ordinary  hydrogen 
on  charcoal  at  the  temperatures  mentioned.  Since 
the  charcoal  brings  about  a  rapid  change  into  the 
equilibrium  mixture,  the  difference  between  the  two 
thermal  quantities  represents  the  heat  of  transform¬ 
ation.  The  mean  results  obtained  are  :  74±7  g.-cal. 
per  mol.  at  77-5°  Abs.,  and  241  ^10  g.-cal.  per  mol. 
at  20-4°  Abs.,  in  agreement  with  theory. 

F.  L.  Usher. 

Absolute  maximum  of  the  integral  Joule- 
Thomson  efiect.  L.  Schames  (Z.  Physik,  1929,  57, 
808 — 814). — A  maximum  in  the  total  Joule-Thomson 
effect  occurs  for  points  that  lie  before  the  expansion 
on  the  inversion  curve  of  the  differential  Joule- 
Thomson  effect.  The  question  as  to  whether  an 
absolute  maximum  can  be  determined  among  these 
maxima  is  raised.  The  characteristic  curves  (see 
Ann.  Physik,  1918,  [iv],  57,  321 — 346)  in  a  reduced 
prcssure-temperature-enthalpy  diagram  for  a  mon¬ 
atomic  substance  obeying  the  van  der  Waals  equation 
are  drawn  and  discussed.  The  real  inversion  curve 
of  the  differential  Joule-Thomson  effect  is  shown  to 
end  at  its  point  of  intersection  M  with  the  saturated 
vapour-pressure  curve,  but  its  theoretical  prolongation 
into  the  unstable  region  is  considered.  The  value  of 
the  isothermal  enthalpy  change  in  expansion  from 
points  on  the  above  inversion  curve  are  calculated 
and  the  corresponding  curve  is  drawn.  This  enthalpy 
change  is  a  measure  of  the  integral  Joule-Thomson 
.effect  and  it  is  shown  that  it  increases  as  the  inversion 
curve  is  traversed  from  the  real  into  the  unstable 
region.  Hence  the  maximum  real  integral  Joule- 
Thomson  effect  is  obtained  when  the  expansion  starts 
from  the  end-point  M  of  the  inversion  curve.  The 
theoretical  reduced  temperature  of  M  is  determined 
as  0-778  and  this  is  compared  with  the  values  calcul¬ 
ated  from  the  empirical  data  for  a  series  of  gases. 
The  temperature  of  the  point  N  of  maximum  cooling 
and  that  of  the  point  X.of  maximum  enthalpy  of  the 
saturated  Vapour  are  determined  theoretically7  as 
0-97  and  0-90,  respectively7,  whilst  the  experimental 


data  show  that  the  temperatures  of  the  points  L 
and  M  are  identical  for  all  the  gases  investigated. 

H.  A.  Jahn. 

Determination  of  absolute  zero  of  temperature 
from  coefficient  of  thermal  expansion  and 
compressibility  of  gases  at  low  pressures.  L. 
Schames  (Z.  Physik,  1929,  57,  804— 807).— Using 
the  values  of  Holborn  and  Otto  (A.,  1925,  ii,  851) 
for  the  second  virial  coefficient  and  those  of  Henning 
and  Heuse  and  of  Chappuis  for  the  mean  coefficient 
of  expansion  and  compressibility  of  helium,  hydrogen, 
nitrogen,  and  air  at  pressures  of  about  1  mm.  the 
value  — 273-14°d;:0-01o  is  calculated  for  the  absolute 
zero  of  temperature.  This  is  compared  with  Roe¬ 
buck’s  value  —273-15°  from  the  Joule-Thomson 
effect  for  air.  H.  A.  Jahn. 

Equation  of  state  for  a  surface.  N.  Bar- 
bulescu  (Physikal.  Z.,  1930,  31,  48— 56).— Theor¬ 
etical.  The  existence  of  a  surface  tension  for  gases 
and  saturated  vapours  is  assumed,  since  the  same 
molecular  forces  arc  present  as  in  liquids.  Using 
Laplace’s  method,  the  equation  for  evaluating  the 
surface  tension  is  obtained,  and  applied  to  a  number 
of  saturated  Vapours.  The  variation  of  the  surface 
tension  with  temperature  is  investigated.  .  It  reaches 
a  maximum  with  rising  temperature, '  arid  then  de¬ 
creases.  The  maximum  lies  in  the  neighbourhood 
of  the  critical  point,  and  the  temperatures  at  which 
the  maxima  occur  for  different  vapours  are  corre- 
spondirig  temperatures.  It  is  pointed  out  that  the 
surface  tension  of  a  liquid  as  usually7  measured 
(“  relative  surface  tension  ”)  is  really  the  interfacial 
tension  between  the  liquid  and  its  saturated  vapour, 
and  is  equal  to  its  true  surface  tension  diminished  by 
that  of  the  saturated  vapour.  These  observations 
are  applied  to  Kelvin’s  theorem  relating  to  vapour 
pressure  over  curved  surfaces,  and  to  Eotvos’  law, 
the  contradiction  between  the  theoretical  law  and 
the  experimental  facts  being  explained.  In  order 
to  explain  the  constant  d  in  the  usual  Eotvos  equation 
it  is  assumed  that  there  are  two  surface  tensions 
coming  into  play  at  the  surface  of  a  liquid,  an  inner 
and  an  outer  tension.  This  assumption  leads  to  the 
derivation  of  the  new  equation  of  state  for  the 
surface :  arF2/3= KrerAlT,  where  ar  is  the  relative  surface 
tension  of  the  liquid,  V  is  the  molecular  volume, 
v=(7’* — T),  Tk  being  the  critical  temperature,  and  A 
is  a  constant  or,  in  the  case  of  abnormal  substances, 
depends  on  the  temperature.  The  accuracy7  of  tins 
equation  is  tested  and  it  is  found  to  be  more  satisfac¬ 
tory  than  the  usual  Eotvos  equation.  A.  J.  Mee. 

Vapour  pressures  and  vapour-pressure  con¬ 
stant  of  carbon  monoxide.  K.  Clusius  and  W. 
Teske  (Z.  physikal.  Chem.,  1929,  B,  6,  135—151).— 
The  vapour  pressure  of  carbon  monoxide  has  been 
measured  by  a  comparison  of  vapour-pressure  thermo¬ 
meters  containing  oxygen,  nitrogen,  and  carbon  mon¬ 
oxide.  From  the  results  the  heat  of  vaporisation  at 
the  absolute  zero  is  found  to  be  1904-6  g.-cal.,  and 
the  vapour-pressure  constant  —  0-066 +0-05.  The 
latter  does  not  agree  with  the  value  calculated  from 
the  extended  Sackur-Tetrode  equation.  Possible 
explanations  of  the  discrepancy7  are  discussed. 

F.  L.  Usher. 
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Chemical  constants  and  vapour-pressure 
constants.  A.  Eucken  (Physikal.  Z.,  1929,  30, 
SIS — 826). — Recent  work  in  band  spectra  enables 
moments  of  inertia  and  chemical  constants  to  be 
calculated.  The  integration  constants  JK  of  the 
reaction  isochores  for  various  homogeneous  gas 
equilibria  show  satisfactory  agreement  between  the 
empirical  values  and  those  calculated  ;  jp  and  jK  are 
compared  and  obtained  empirically  for  a  number 
of  heterogeneous  reactions  agrees  well  -with  ~ZjK. 

R.  A.  Morton. 

Vapour-pressure  curve  of  liquid  helium. 
W.  H.  Keesom,  S.  Weber,  and  G.  Norgaard  (Proc. 
K.  Akad.  Wetenseh.  Amsterdam,  1929,  32,  864 — 873). 
— Measurements,  corrected  for  the  difference  in 
thermomolecular  pressure  between  the  bulb  and  the 
hot-wire  manometer  of  the  helium  thermometers 
employed,  have  been  made  of  the  vapour-pressure 
curve- of  liquid  helium  between  1-72°  and  4-22°  Abs., 
at  which  temperatures  the  vapour  pressures  are  re¬ 
spectively  10  and  760  mm.  The  discontinuity  in 
the  curve  due  to  the  transformation  of  He  I  into  He  n 
is  not  evident  from  the  results  obtained,  but  is 
obvious  in  heating  curves  of  liquid  helium.  The 
transition  point  lies  between  2-16°  and  2-21°  Abs. 

F.  G.  Tryhorn. 

Vapour  pressure  of  bismuth  chloride  and 
bromide.  E.  V.  Evnevitsch  and  V.  A.  Sttchodski 
(J.  Russ.  Phys;  Chem.  Soc.,  1929,  61,  1503 — 1512). 
— Tho  vapour-pressure  curves  of  bismuth  chloride 
and  bromide  have  been  constructed.  At  760  mm. 
the  former  substance  boils  at  440-1°  and  the  latter 
at  460-9°.  The  latent  heat  of  vaporisation  of  these 
substances  and  their  Trouton  constants  have  been 
calculated  from  vapour-pressure  data  for  different 
pressures  and  temperatures.  R.  Truszkowski. 

Rate  of  attainment  of  vapour-pressure  equi¬ 
librium  in  liquids.  W.  A.  West  and  A.  W.  C. 
Menzies  (J.  Physical  Chem.,.  1929,  33,  1893 — 1896). 
—Benzene,  water,  acetone,  ethyl  alcohol,  acetic  acid, 
and  sulphur  have  been  examined  for  a  delay  in  the 
attainment  of  vapour-pressure  equilibrium  with  a 
change  in  temperature.  The  temperatures  of  heating 
varied  from  65°  to  125°  above  the  comparison  tem¬ 
perature  of  25°,  and  in  no  case  was  a  delay  distinguish¬ 
able  from  the  lag  in  .thermal  equilibrium  observed. 
An  explanation  of  Baker’s  results  with  acetic  acid  is 
advanced.  L.  S.  Theobald. 

Vapour  pressures  of  sulphur  between  100°  and 
550°  with  related  thermal  data.  W.  A.  West  and 
A.  W.  C.  Menzies  (J.  Physical  Chem.,  1929,  33, 
18S0— 1892)  . — The  vapour  pressure  of  sulphur  between 
104°  and  543°  has  been  measured  by  the  static 
isoteniscope,  the  vaporisation  temperatures  being 
determined  by  means  of  a  protected  platinum  resist¬ 
ance  thermometer.  The  commercial  roll  sulphur  was 
purified  cither  by  distillation  in  a  vacuum  or  in 
nitrogen.  The  values  found  for  the  vapour  pressures 
are  well  represented  by  Biot’s  equation  log  p=a-f- 
fc+cf*  and  the  results  of  previous  investigators  are 
compared  with  those  given  by  this  equation.  The 
interpolated  value  of  the  latent  heat  of  vaporisation 
of  sulphur  at  the  b.  p.  is  69-5  g.-cal./g.  The  curve 
connecting  heat  of  vaporisation  with  temperature 


falls  rapidly  to  a  minimum  at  365°.  The  calculated 
entropies  of  vaporisation  indicate  marked  association, 
possibly  to  (S8)2,  in  the  liquid  phase. 

L.  S.  Theobald. 

Increase  of  density  of  glasses  on  solidification 
under  high  pressure,  and  reversion  to  the  normal 
value  on  heating.  G.  Tammann  and  E.  Jenckel 
(Z.  anorg.  Chem.,  1929, 184,  416 — 420).— The  density 
variations  of  a  number  of  vitreous  substances  during 
solidification  under  5700  kg. /cm. 2  pressure  have  been 
determined  by  the  pyknometer.  The  solidification 
temperature  has  less  influence  on  the  density  increase 
Ad  than  has  the  chemical  composition  of  the  glass; 
for  boron  trioxide  and  vanadium  pentoxide  con¬ 
taining  12 — 25%  of  phosphorus  pentoxide  A d  is 
5—8%,  for  phcnolphthalein  about  0-6%,  whilst  for 
'sodium  metaphosphate,  arsenic  trioxide,  and  colo¬ 
phony  the  effect  is  very  small.  The  manner  in 
which  the.  normal  density  is  re-attained  on  heating  is 
described.  H.  F.  Gillbe. 

Plasticity  of  solids.  W.  P.  Davey  (J.  Rheology, 
1929,  1,  45 — 48). — Plastic  flow  of  solids  involves  the 
break-up  of  each  single  crystal  into  a  group  of  smaller 
grains  without  affecting  the  continuity  of  the  solid. 
Gradual  stressing  of  a  single  crystal  leads  only  to 
elastic  deformation  up  to  a  critical  value  of  the 
stress,  above  which  permanent  deformation  and 
fragmentation  occur  simultaneously.  That  the  elastic 
limit  is  a  definite  quantity  shows  that  actual  solids 
in  the  crystalline  state  do  exist,  and  that  all  sub¬ 
stances  do  not  flow  “  more  or  less  slowly.”  The 
critical  stress  is  independent  of  the  size  and  dimensions 
of  the  crystal.  A  sheared  heated  crystal  of  rock  salt 
or  of  zinc  undergoes  plastic  deformation  in  a  series 
of  jumps,  of  constant  magnitude  for  any  one  experi¬ 
ment,  the  time  intervals  between  them  being  at  first 
regular  and  then  increasing  gradually  and  regularly. 
The  magnitude  of  the  jumps  is  the  greater  the  higher 
is  the  temperature.  Cold-working  of  metals  must 
involve  a  similar  process.  C.  W.  Gibby. 

Theory  of  plastic  flow  in  the  rotation  viscosi¬ 
meter.  M.  Reiner  (J.  Rheology,  1929, 1,  5 — 10).— 
Mathematical.  C.  W.  Gibby. 

Measurements  of  viscosity  with  colloids.  H. 
Kroepelin  (Ber.,  1929,  62,  \B],  3056 — 3060). — The 
causes  of  apparent  anomalies  in  the  determinations 
of  the  viscosities  of  colloidal  solutions  are  discussed. 
It  is  possible  to  compare  viscosity  measurements  of 
colloids  showing  abnormal  behaviour  even  when  they 
are  determined  with  capillaries  of  differing  length 
and  diameter.  It  is  necessary  in  this  case  that  the 
mean  velocity  should  be  stated  or  the  half- measure¬ 
ment  of  the  capillary  and  the  mean  velocity  of  out¬ 
flow,  or  that  the  time  of  outflow  and  the  volume 
should  be  cited.  H.  Wren. 

Thermodynamical  calculation  of  the  com¬ 
pressibility  of  water.  W.  Jazyna  (Z.  Physik, 
1929,  58,  858 — 860). — The  first  two  laws  of  thermo¬ 
dynamics  and  Thomson’s  experiments  on  the  lower¬ 
ing  of  the  m.  p.  give  a  mean  (interval  1 — 129  atm.) 
compressibility  in  agreement  with  the  results  of 
other  workers.  A.  B.  D.  Cassie. 
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Compressibility  of  ethylene.  H.  Danneel  and 
H.  Stoltzenberg  (Z.  angew.  Chcm.,  1929,  42,  1121 — 
1123). — The  pressure-temperature  curves  of  ethylene 
at  pressures  up  to  200  atm.  and  temperatures  up  to 
45°  have  been  constructed.  The  coefficient  dpjdt 
increases  rapidly  as  the  density  rises. 

S.  I.  Levy. 

Variation  with  temperature  of  thermal  separ¬ 
ation  in  gaseous  mixtures.  J.  W.  H.  Ltjgg  (Phil. 
Mag.,  1929,  [vii],  8,  1019 — 1024). — Using  the  appar¬ 
atus  of  Elliott  and  Masson  (cf.  A.,  1925,  ii,  763)  the 
thermal  separation  of  hydrogen  and  carbon  dioxide 
has  been  studied  with  the  cold  bulb  at  29°  and  the 
hot  bulb  between  100°  and  464°.  Results  indicate 
that  the  separation  at  higher  temperatures  is  greater 
than  expected  from  Chapman’s  logarithmic  formula. 
The  relation  between  composition  difference  and' 
temperature  difference  is  more  nearly  linear. 

N.  M.  Bligh. 

Micro-method  for  measuring  diffusion  of 
colourless  substances.  R.  Zuber  (Physikal.  Z., 
1929,  30,  882 — 884). — -A  small  vessel  contains  layers 
of  solution  and  solvent  separated  by  a  thin  removable 
partition.  Fiirth  has  shown  (A.,  1926,  21)  that 
when  the  layers  come  into  contact  the  diffusion 
of  coloured  solutions  can  be  followed  colorimetrically 
by  a  micro-method.  An  arrangement  has  now  been 
devised  for  adapting  Fiirth’s  method  to  colourless 
solutions,  using  the  refractive  index  for  measuring 
the  rate  of  diffusion.  The  method  has  been  tested 
on  aqueous  solutions  of  potassium  chloride,  the 
results  indicating  a  pronounced  variation  of  the 
diffusion  coefficient  (D)  with  the  concentration. 
Extrapolating  to  c=0,  D=17-l  xlO-6,  whereas  the 
values  of  the  ionic  mobilities  indicate  Z)=16-9x  10*6. 

R.  A.  Morton. 

Theory  of  mixtures  as  a  problem  in  prob¬ 
ability.  K.  Lichtenecker  (Physikal.  Z.,  1929,  30, 
805— 809;  cf.  ibid.,  1927,  28,  417;  A.,  1927,  189).— 
An  extension  of  the  logarithmic  mixture  rule  is  made 
to  further  types  of  mixtures,  the  treatment  being 
theoretical  throughout.  R.  A.  Morton. 

Internal  friction  of  binary  liquid  systems  con¬ 
taining  allylthiocarbimide  and  dimethyl-,  di¬ 
ethyl-,  or  ethyl-aniline.  N.  A.  Trifonov  and  K.  I. 
Samarina  (Bull.  inst.  recherches  biol.  Univ.  Perm, 
1929,  6,  291 — 302). — The  systems  are  classified  as 
ideal,  semi-ideal,  and  rational. 

Chemical  Abstracts. 

Viscosity  and  diffusion  in  glycerol-water 
mixtures.  Z.  V.  Volkova  (Z.  physikal.  Chem., 
1929,  145,  200 — 206). — The  diffusion  coefficient  of 
potassium  iodide  in  highly  viscous  glycerol-water 
mixtures  has  been  measured  and  found  to  be  related 
to  the  specific  volume  of  the  mixture  in  the  same 
way  as  the  fluidity.  F.  L.  Usher. 

Viscosity  of  viscous  liquids.  M.  Volarovioh 
(J.  Appl.  Phvs.  Moscow,  1928,  5,  53— 63).— Viscosity- 
temperature  curves  were  obtained  for  solutions  of 
sugar  in  glycerol  by  Margules’  method  in  the  ranges 
17—65°  and  3930—2-5  units. 

Chemical  Abstracts. 

Viscous  liquids.  B.  V.  Deryagin  and  I.  M. 
Khavanov  (J.  Appl.  Pliys.  Moscow,  1928,  5,  65— 


79). — The  viscosities  of  solutions  of  sugar  in  glycerol 
and  of  potato  molasses  were  determined  over  the 
range  14—70°  by  the  falling-sphere  method. 

Chemical  Abstracts. 

Dielectric  constants  of  binary  mixtures.  II. 
Alcohols  in  benzene.  P.  C.  Mahanti  (J.  Indian 
Chem.  Soc.,  1929,  8,  743—747 ;  cf.  A.,  1929,  994).— 
The  dielectric  constants  of  the  following  alcohols 
dissolved  in  benzene  have  been  measured  by  the 
method  previously  described,  and  the  dipole  moments 
calculated  :  isopropyl,  isobutyl,  isoamyl,  n-undecyl, 
w-dodecyl,  p-phenylethyl,  and  y-phenylpropyl  alcohols. 
For  the  primary  alcohols  the  dipole  moment  is 
practically  constant  and  has  a  mean  value  of  1-63  X 
10~18  c.g.s.u.,  whilst  for  the  iso-alcohols  it  is  1-8  X 
10-18  c.g.s.u.  These  results  are  explained  as  follows  : 
Hydrocarbons  themselves  are  non-polar,  the  dipole 
moment  of  the  alcohol  being  due  to  the  introduction 
of  the  polar  hydroxyl  group.  In  view  of  the  con¬ 
stancy  of  the  dipole  moment  for  the  same  type  of 
alcohol,  it  seems  reasonable  to  assume  that  the  dis¬ 
placement  of  the  electric  charge  which  gives  rise  to 
the  dipole  takes  place  mainly  in  the  group  itself  and 
in  the  part  of  the  molecule  adjacent  to  it,  the  exist¬ 
ence  of  non-polar  groups  at  a  greater  distance  having 
practically  no  influence.  M.  S.  Burr. 

Effect  of  heating  on  the  triboelectricity  of 
liquid  potassium  and  zinc  amalgams.  V. 
Polara  (Nuovo  Cim.,  1929,  6,  78 — 83 ;  Chem.  Zentr., 
1929,  ii,  392).— Experiments  on  the  behaviour  of 
liquid  zinc  amalgam  towards  glass  show  that  the 
amalgam  becomes  negatively  charged,  but  not  if 
the  temperature  is  above  70 — 80°.  Potassium  amal¬ 
gam  exhibits  no  triboelectricity  in  the  cold ;  negative 
triboelectricity  appears  when  the  material  is  heated, 
and  becomes  maximal  at  50 — 70°. 

A.  A.  Eldridge. 

Prediction  of  binary  azeotropism.  M.  Lecat 
(Compt.  rend.,  1929,  189,  990 — 992). — Azeotropism 
occurs  when  the  vapour  pressure-temperature  curves 
of  a  binary  system  intersect.  The  limitations  of  this 
rule,  which  is  shown  to  be  non-reciprocal,  and  the 
influence  on  azeotropism  of  various  chemical  groupings 
are  discussed.  (Cf.  A.,  1929,  955.)  J.  Grant. 

Vapour  pressures  and  other  physical  constants 
of  methylamine  and  methylamine  solutions. 

W.  A.  Felsing  and  A.  R.  Thomas  (Ind.  Eng.  Chem., 
1929,  21,  1269 — 1272). — The  vapour  pressure  (p  mm.) 
of  pure  methylamine  between  —80°  and  —10°  is 
given  by  log10p=  — 138-60647/2,+ 38-730167  log10T— 
6-600156  x  KHT+ 3-870056  X  lO-ST2  -  75-7030015 ; 
with  less  accuracy  this  reproduces  Berthoud’s  data 
(A.,  1917,  ii,  237)  up  to  the  critical  point.  The  density 
between  — S3°  and  20°  is  given  by  d=0-93249— 
6-09221  xHHT— 106-443  xHHT2  to  within  1  part 
in  5400  parts.  These  data  are  used  to  calculate  heats 
of  vaporisation  of  methylamine  between  —70°  and 
30°  by  the  Clapeyron-Clausius  equation. 

Total  pressures  of  aqueous  methylamine  solutions 
have  been  determined  over  a  wide  range  of  con¬ 
centrations.  Partial  pressures  of  dilute  aqueous  solu¬ 
tions  and  total  heats  of  solution  of  gaseous  methyl¬ 
amine  are  recorded.  J.  G.  A.  Griffiths. 
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Vapour  pressure  of  solutions  of  potassium  in 
liquid  ammonia.  W.  C.  Johnson  and  A.  W. 
Meyer  (J.  Physical  Chera.,  1929,  33,  1922—1930). 
—The  vapour  pressures  of  solutions  of  potassium  in 
liquid  ammonia  have  been  determined  for  different 
concentrations  at  0°,  —33-5°,  and  —50-38°  by  the 
method  previously  used  for  lithium  (A.,  1925,  ii,  389). 
The  form  of  the  vapour-pressure  curves  corresponds 
closely  with  those  of  lithium  and  sodium  in  ammonia, 
and  the  vapour  pressure  remains  constant  so  long 
as  any  potassium  is  present  in  equilibrium  with  the 
saturated  solution.  The  vapour  pressures  of  the 
saturated  solutions  at  0°,  -33-5°,  and  — 50-38°  are 
750,  162,  and  62  mm.,  respectively.  The  solubility 
of  potassium  in  liquid  ammonia  increases  with  a 
rise  in  temperature,  since  1  g.-at.  of  potassium  dis¬ 
solves  in  4-68,  4-95,  and  5-05  g.-mols.  of  ammonia 
at  0°,  -33-5°,  and  -50-38°,  respectively.  The 
smooth  curves  give  no  indication  of  the  formation 
of  a  compound  at  these  temperatures. 

L.  S.  Theobald. 

Concentrated  solutions.  VII.  Application  of 
thermal  analysis  to  binary  mixtures  of  organic 
compounds  melting  at  very  low  temperatures. 
S.  Sapgir  (Bull.  Soc.  chim.  Belg.,  1929,  38,  392 — 
408;  cf.  Timmermans,  A.,  1929,  254). — Using  a 
resistance  thermometer,  heating  and  cooling  curves 
have  been  obtained  for  mixtures  of  isopentane  with 
pentane,  carbon  disulphide,  ethyl  bromide,  and 
acetone,  of  methylal  with  ethylal,  of  methyl  ethyl 
ketone  and  acetone,  of  methyl  alcohol  with  ethyl 
alcohol,  of  ether  with  ethyl  alcohol,  methyl  alcohol, 
carbon  disulphide,  acetone,  and  isopentane,  of  acetone 
with  methyl  alcohol  and  ethyl  alcohol,  of  ethyl  acetate 
with  carbon  disulphide  and  ethyl  alcohol,  of  methylal 
with  carbon  disulphide;  and  of  chloroform  with 
methyl  alcohol.  The  latent  heats  of  fusion  have 
been  calculated.  C.  W.  Gibby. 

Binary  systems  of  transition  elements  with 
boron,  carbon,  and  nitrogen.  G.  HIgg  (Z. 
physikal.  Chem.,  1929,  B,  6,  221 — 232). — A  discus¬ 
sion  of  the  properties  of  the  various  phases  indicated 
by  X-ray  examination  of  the  systems  formed  by 
elements  in  the  transition  series  with  hydrogen, 
boron,  carbon,  and  nitrogen.  These  phases  all  have 
a  typically  metallic  character,  and  show  certain 
regularities  in  their  physical  and  chemical  properties, 
which  are  probably  due  to  the  small  size  of  the 
metalloid  atoms.  These  regularities  are  not  shown 
in  the  binary  phases  of  metals  with  other  metalloid 
atoms.  In  a  large  number  of  phases  formed  by 
boron,  carbon,  and  nitrogen  with  transition  elements 
the  metallic  atoms  are  arranged  in  lattices  of  closest 
spherical  packing,  and  the  conditions  necessary  for 
the  formation  of  such  structures  are  discussed.  • 

O.  J.  Walker. 

X-Ray  investigations  on  the  system  cadmium- 
antimony.  F.  Halla  and  J.  Adler  (Z.  anorg. 
Chem.,  1929,  185,  184— 192;  cf.  A.,  1928,  1190).— 
ir-Ray  diagrams  of  50  at.-%  mixtures  of  cadmium 
and  antimony  indicate  the  existence  of  the  com¬ 
pound  Cd3Sb2  as  an  unstable  phase,  which  in  the 
course  of  time  gives  place  to  CdSb.  The  unit  cell 
of  the  latter  compound  has  a  6-52,  b  8-60,  c  4-16  A., 


and  contains  4  mols.  The  substance  previously 
regarded  by  Inskull  as  Cd3Sb2  is  shown,  by  the 
agreement  of  the  axial  ratio  determined  by  him 
goniometrically  with  that  now-  found,  to  have  been 
CdSb.  F.  L.  Usher. 

Complex  systems  with  iron.  II.  System 
chromium-carbon.  R.  Kraiczek  and  F.  Sauer- 
avald  (Z.  anorg.  Chem.,  1929,  185,  193—216;  cf. 

A. ,  1927,  517). — The  system  chromium-carbon  be- 

tiveen  0  and  13-3%  C  has  been  investigated  by  means 
of  heating  and  cooling  curves,  examination  of  micro¬ 
scopic  texture,  and  density  measurements.  In  the 
interval  8-32 — 9-9%  C  there  occurs  a  series  of  mixed 
crystals,  Avhich  undergoes  a  transformation  of  un¬ 
determined  character  at  1465°.  There  is  evidence 
of  the  existence  of  two  carbides,  Cr5C2  and  Cr3C2,  but 
not  of  Cr4C  or  Cr4C2.  F.  L.  Usher. 

Formation  of  the  y-phase  in  silver-zinc  alloys. 
G.  J.  Petrenko  and  B.  G.  Petrenko  (Z.  anorg. 
Chem.,  1929,  185,  96—100;  cf.  A.,  1926,  229).— 
Cooling  and  heating  curves  of  silver-zinc  alloys  con¬ 
taining  from  38  to  55%  Zn  shoAv  that  the  y-phase  is 
formed  peritectically  at  665°  according  to  the  scheme  : 
(2-mixed  crystals  (45%  Zn)-j- liquid  (49%  Zn)— 
y-mixed  crystals  (47-61%  Zn).  The  latter  undergo 
a  transition  at  225°,  beloAv  Avhich  they  form  the 
compound  Ag2Zng.  F.  L.  Usher. 

Electrical  conductivity  of  silver-zinc  alloys  in 
the  annealed  condition.  G.  J.  Petrenko  (Z. 
anorg.  Chem.,  1929,  184,  376—384). — The  com¬ 
position-electrical  conductivity  curves  of  the  silver- 
zinc  alloys  confirm  the  existence  of  the  nine  groups 
of  alloys  previously  indicated  by  thermal  analysis. 
The  compound  AgZn,  assumed  to  exist  in  the  (^-solu¬ 
tions  beloAv  the  transition  temperature  in  the  crystall¬ 
ine  state,  is  not  indicated  by  electrical  measurements. 
A  sharp  maximum  on  the  temperature  coefficient 
diagram  demonstrates  the  presence  of  Ag2Zn3  as  a 
true  chemical  compound,  Avhilst  Ag2Zn5  is  indicated 
by  a  deep  minimum ;  both  compounds  are  indicated 
also  by  breaks  in  the  conductivity  curve. 

H.  F.  Gillbe. 

Formation  of  the  [2-phase  of  silver-zinc  alloys. 

B.  G.  Petrenko  (Z.  anorg.  Chem.,  1929,  184,  369 — 

375). — The  existence  of  a  compound  AgZn  in  the 
(1-phase  of  silver-zinc  alloys  has  been  demonstrated 
by  thermal  analysis;  during  the  transition  of  the 
(2-phase  in  the  crystalline  state  partial  dissociation  of 
the  compound  occurs,  as  evidenced  by  the  heating 
curve.  H.  F.  Gillbe. 

Hardness,  microstructure,  and  temperature 
coefficients  of  conductivity  of.  platinum-iron 
alloys.  V.  A.  Nemilov  (Ann.  Inst.  Platine,  1929, 
7,  1 — 13). — The  curve  connecting  the  hardness  of 
rapidly  cooled  alloys  with  their  composition  shows 
the  presence  of  tivo  solid  solutions,  one  containing 
from  0  to  35  at.-%  and  the  other  from  35  to  100 
at.-%  Pt,  maxima  occurring  at  10  and  50  at.-%. 
Reheated  alloys  have  points  of  maximum  hardness 
at  40  and  at  60  at.-%,  and  a  sharp  minimum  at  50 
at.-%,  corresponding  Avith  the  formation  of  a  com¬ 
pound,  FePt.  The  temperature  coefficient  of  electrical 
conductivity  curve  has  a  sharp  maximum  at  50  at.-% 
for  reheated  alloys,  and  a  minimum  at  73  at.-  %  Pt 
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for  both  supercooled  and  reheated  alloys.  Numerous 
photomicrographs  confirming  the  conclusions  reached 
from  the  above  curves  are  given.  It.  Tbuszkowski. 

Platinum-iridium  alloys.  V.  A.  Nemilov  (Ann. 
Inst.  Platine,  1929,  7,  14 — 20). — The  curve  con¬ 
necting  the  hardness  of  reheated  alloys  with  their 
composition  is  continuous,  with  a  maximum  at  45% 
Ir,  pointing  to  the  presence  of  an  unbroken  series  of 
solid  solutions.  A  study  of  the  photomicrographs 
of  etched  alloys  and  of  the  temperature  coefficient 
of  electrical  conductivity  curve  confirms  this  view. 

R.  Truszkowski. 

Rhodium-bismuth  alloys.  E.  J.  Rode  (Ann. 
Inst.  Platine,  1929,  7,  21 — 31). — The  m.  p.  diagram 
has  a  eutectic  point  at  0-7%  Rh  and  260°;  at  higher 
concentrations  of  rhodium  a  compound,  RhBi.j, 
separates,  which  at  433°  is  converted  into  RhBi2, 
and  this,  in  turn,  dissociates  above  772°  to  yield 
RliBi.  Above  995°,  the  last-named  compound,  also 
dissociates,  yielding  probably  a  rhodium-bismuth 
solid  solution.  RhBi2  is  insoluble  in  boiling  concen¬ 
trated  nitric  acid,  and  the  relatively  smaller  solubility 
of  rapidly  cooled  alloys  is  ascribed'  to  the  presence  of 
this  compound.  Alloys  containing  more  than  18-3% 
Rh  cannot  be  dissolved  without  residue  in  aqua 
regia.  R.  Truszkowski. 

Palladium-antimony  alloys.  A.  T.  Grigoriev 
(Aim.  Inst.  Platine,  1929,  7,  32 — 44). — The  m.  p. 
diagram  suggests  the  existence  of  the  compounds 
PdSb2,  m.  p.  6S0°  (decomp;),  PdSb,  m.  p.  799°,  and 
Pd3Sb,  in.  p.  11S20,  and  of  the  eutectic  alloys — 
M3— 32-68  at.-%  Pd  (594°),  51-13— 60-92  at.-%  Pd 
(730°),  and  79— S2  at.-%  Pd  (1069°).  The  com¬ 
pound  Pd3Sb  forms  solid  solutions  with  excess  both 
of  antimony  and  of  palladium.  An  apparent  trans¬ 
ition  point  corresponding  with  a  compound  Pd5Sb3 
appears  at  62-5  at.-%  Pd  and  825°;  the  existence 
of  this  compound  is,  however,  excluded  by  a  study 
of  the  microcrystalline  structure  of  the  alloy  of  this 
composition  and  by  the  shape  of  the  temperature 
coefficient  of  electrical  conductivity  curve. 

R.  Truszkowski. 

Gold-antimony  alloys.  A,  T.  Grigoriev  (Ann. 
Inst.  Platine,  1929,  7,  45 — 51). — The  m.  p.  diagram 
is  identical  with  that  obtained  by  Vogel  (A.,  1906, 
ii,  679).  Both  this  and  the  variation  of  the  tem¬ 
perature  coefficient  of  electrical  conductivity  indicate 
the  presence  of  a  compound,  AuSb2,  in.  p.  460° 
(decomp.).  R.  Truszkowski. 

Iron-beryllium  and  iron-boron  alloys,  and  the 
structure  of  iron  boride.  F.  Weyer  (Z.  tech. 
Physik,  1929,  10,  .137— 13S;  Chem.  Zentr.,  1929,  ii, 
345). — The  equilibrium  diagrams  for  the  systems 
iron-carbon,  iron-boron,  and  iron-beryllium  show 
with  increasing  atomic  radius  a  gradual  transition 
from  the  group  with  extended  y-field  (iron-carbon) 
to  that  with  a  closed  y-existence  region  (iron-beryll¬ 
ium).  Boron  (with  lattice  parameter  2-854  X 10-8  cm.) 
forms  a  true  substitution  mixed  crystal  with  a-iron; 
this  is  probably  also  the  case  with  the  y-iron-boron 
and  the  y.-iron-beryllium  systems.  A  structure 
analysis  of  the  compound  (Pe^B^  is  given,  the 
relation  between  y-iron,  Ee4N,"and  Fe4B2  being 
considered.  A.  A.  Eldredge. 


Measurement  of  the  elastio  constant,  lattice 
constant,  and  density  of  binary  alloys  in  the  range 
of  solid  solution.  Z.  Nishiyama  (Sci.  Rep.  Tohoku 
Imp.  Univ.,  1929,  18,  359 — 400). — The  values  of 
Young’s  modulus,  E,  the  lattice  parameter,  a,  and 
the  density,  d,  of  a  series  of  solid  solution  alloys  of 
iron,  nickel,  copper,  and  aluminium  have  been  deter¬ 
mined.  The  value  of  d  obtained  by  direct  measure¬ 
ment  in  all  cases  agrees  reasonably  well  with  that 
calculated  from  a  on  the  assumption  that  the  atomio 
arrangement  in  the  solid  solution  is  of  the  simple 
substitution  type.  Although  the  hardness  of  a  metal 
is  increased  by  the  presence  of  solute  atoms  the 
value  of  E  for  solid  solution  alloys  is  only  slightly 
smaller  or  greater  than  that  for  the  pure  metal. 
With  a  few  exceptions  the  value  of  E  for  a  solid 
solution  is  inversely  proportional  to  the  ?ith  power 
of  the  atomic  volume;  for  a-solid  solutions  of  copper 
E=k{l—0-823TJTm)V1's,  where  V  is  the  atomic 
volume,  T  the  temperature,  and  Tm  the  m.  p.  on 
the  absolute  scale.  A.  R.  Powell. 

Rontgenographic  examination  of  the  iron- 
manganese  system.  W.  Schmidt  (Arch.  Eisen- 
hiittenw.,  1929 — 1930,  3,  293 — 300;  Stahl  u.  Eisen, 
1929,  49,  1696 — 1697). — Examination  of  alloys  of 
the  iron-manganese  system  by  A -ray  analysis  shows 
that  the  a-solid  solution  is  present:  up  to  20% 
Mn,  the  lattice  parameter  increasing  from  2-857  A.  for 
pure  iron  to  2-871  A.  for  the  alloy  with  20-1%  Mn. 
Alloys  with  16 — 60%  Mn  contain  the  y-solid  solution 
with  a  cubic  face-centred  lattice,  a  3-586  A.  with 
15-7%  Ain  to  a  3-616  A.  with  55-85%  .Mn:  Alloys 
with  60; — 98%  have  the  structure  of  (3-manganese,  j 
the  lattice  parameter  increasing  from  6-24  A.  with 
62-7%  Mn  to  6-28  A.  with  87-25%  Mn,  and  alloys  with 
more  manganese  have  the  structure  of  a-manganese. 

In  addition  there  is,  in  alloys  containing  12—29%  Mn, 
a  new  phase,  e,  having  a  hexagonal  close-packed 
lattice,  a  2-532 — 2-543,  c  4-061 — 4-082  A.  according 
to  the  manganese  content.  The  linear  increase  in 
the  parameters  with  increasing  content  of  manganese 
shows  that  there  is  no  iron-manganese  compound 
present  with  a  stoicheiometric  formula.  As  the  a,  y, 
and  e  phases  can  coexist  in  the  same  alloy  it  follows 
that  one  of  these  is  metastable  in  the  range  12 — 29% 
Mn,  but  no  evidence  has  yet  been  obtained  to  indicate 
which  one  it  is.  No  transformation  points  have  been  ( 
observed  by  dilatometric  or  thermal  analysis. 

A.  R.  Powell. 

Properties  of  nickel-copper  alloys  at  low 
temperatures.  Thermo-electric  and  dilatation 
determinations  with  nickel-copper  at  low  tem¬ 
peratures.  A.  Krupkowski  and  W.  J.  de  Haas  f 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929, 32, 912 —  f 
920,  921 — 929). — I.  The  electrical  conductance  curve 
at  0°  of  copper-nickel  alloys,  vacuum-annealed  at 
750 — 780°,  is  characteristic  of  pure  mixed  crystals 
and  shows  no  appreciable  curvature  at  the  transition 
from  ferro-  to  para-magnetic  alloys.  It  shows  a  wide 
rounded  minimum  at  a  composition  near  to  55%  Ni. 

In  the  temperature-conductance  curves  for  some 
alloys  a  point  of  curvature  occurs  which  corresponds 
exactly  with  the  Curie  points  of  the  alloys,  which, 
for  alloys  containing  43-45,  4S-40,  and  57-54%  Ni 
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are  respectively  —247°,  —196°,  and  —97°.  A  strong 
increase  in  the  resistance  coefficient  occurs  with  those 
alloys  in  which  the  transition  from  the  ferro-  to  the 
para-magnetic  state  takes  place.  Negative  resistance 
coefficients  between  —258-4°  and  —252-5°  were 
obtained  with  alloys  containing  between  12  and 
35%  Ni. 

II.  The  thermo-electric  coefficients  of  these  alloys 
show  two  minima  in  the  temperature  ranges  — 205° 
to  —252-5°  and  —183°  to  —0°,  and  one  minimum 
in  the  range  —205°  to  —183°.  The  maximum 
occurring  between  the  two  minima  corresponds 
exactly  with  the  Curie  point.  The  thermo-electric 
coefficient  decreases  markedly  at  low  temperatures 
and  seems  to  approach  zero  at  0°  Abs.  The  linear 
dilatation  coefficient  curves  of  these  alloys  show 
slight  maxima,  which  with  decreasing  temperature 
occur  at  increasingly  small  percentages  of  nickel. 
The  inflexion  points  of  the  resistance  curves  and  the 
maxima  of  the  thermo-electric  coefficient  curves  meet 
with  decreasing  temperature  on  the  curve  of  magnetic 
transition,  which  is  a  straight  line  which  on  extra¬ 
polation  cuts  the  composition  axis  at  a  point  corre¬ 
sponding  with  an  alloy  containing  41%  Ni. 

F.G.  Tryhorn. 

Determination  of  the  limits  of  solid  solubility 
in  silver-copper  alloys  by  X-ray  analysis.  O. 
Weinbaum  (Z.  Metallk.,  1929,  21,  397 — 405).— The 
lattice  parameter  of  copper  is  increased  by  alloying 
with  silver  from  3-605  to  a  maximum  of  3-612  A.  with 
3%  Ag,  after  which  it  remains  constant,  whilst  that 
of  silver  decreases  with  addition  of  copper  from 
4-078  to  a  constant  minimum  of  4-049  A.  with  5%  Ag. 
The  value  for  the  lattice  parameter  of  solid  solutions 
of  silver  in  copper  increases  -with  the  annealing  tem¬ 
perature  from  3-612  for  the  alloy  with  3%  Ag  to 
3-622  A;  for  the  same  alloy  annealed  at  800°.  This 
alloy  has  also  the  maximum  hardness  and  tensile 
strength  of  the  copper-rich  alloys ;  alloys  with  more 
silver  undergo  slight  age-hardening  after  quenching 
from  800°  and  tempering  for  short  periods.  The 
hardness  and  tensile  strength  of  annealed  copper- 
silver  alloys  rise  to  maxima  at  5%  Cu,  then  remain 
constant  up  to  9%  Ag.  These  results  indicate  that 
the  solid  solubility  of  silver  in  copper  is  about  3% 
and  that  of  copper  in  silver  5%  at  the  ordinary 
temperature.  A.  R.  Powell. 

Structure  of  the  mixed  crystal  series  Cul-Agl. 
G.  Lunde  and  P.  Rosbattd  (Z.  physikal.  Chem., 
1929,  B,  6,  115—117;  cf.  A.,  1927,  97).— A  series  of 
seven  specimens  of  mixed  crystals  of  cuprous  iodide 
and  silver  iodide  has  been  submitted  to  X-ray  analysis. 
In  all  cases  the.  crystals  were  of  the  zinc  blende  type, 
thus  confirming  the  statement  of  Barth  and .  Lunde 
(cf.  A.,  1926,  895).  In  no  case  were  hexagonal 
3-crystals  found  as  reported  by  Reichel  (cf.  A.,  1926, 
562).  F.  lr.  Usher. 

Existence  of  a  new  type  of  mixed  crystal  of  the 
type  BaS04  and  KMn04.  Employment  of  radio¬ 
active  indicator  method.  V.  Chlopin  and  B. 
Nikitin  (Z.  physikal.  Chem.,  1929,  145,  137— 
151). — An  attempt  has  been  made  to  decide  on  the 
validity  of  Grimm  and  Wagner’s  views  as  -to-'  the 
formation  of  a  new  type  of  mixed  crystal  by  barium 


sulphate  and  potassium  permanganate  (A.,  1928, 
356;  1929,  245;  cf.  Balarev,  A.,  1927,  721 ;  1928, 
223,  356).  Determinations  have  been  made  of  the 
distribution  of  active  lead  or  radium-Z)  sulphate 
between  potassium  chlorate  crystals  and  potassium 
chlorate  solution  and  of  radium  sulphate  between 
crystals  of  potassium,  rubidium,  and  c cesium  chlor¬ 
ates  and  potassium  permanganate  in  their  respective 
solutions  in  absence  and  in  presence  of  excess  of 
sulphate  ions  introduced  by  magnesium  or  nickel 
sulphates.  The  solid  perchlorates  do  not  take  up 
sulphate  to  any  appreciable  extent,  whilst  the  large 
amount  of  radium  sulphate  taken  up  by  permangan¬ 
ate  can  be  explained  as  due  to  the  adsorption  of 
radium  by  hydrated  manganese  dioxide  formed  by 
the  partial  reduction  of  the  potassium  permanganate. 
The  latter  is,  therefore,  not  suitable  for  the  study  of 
the  new  type  of  mixed  crystals.  The  results  show 
that,  at  concentrations  of  radium-Z)  sulphate  and 
radium  sulphate  between  lO"5  and  10~®%,  these  com¬ 
pounds  form  no  mixed  crystals  with  the  salts  con¬ 
sidered.  If  the  new  type  of  mixed  crystals  exists 
there  must  be  a  lower  mixing  limit  for  its  formation, 
and  it  must  be  formed,  not  by  the  molecular  inter¬ 
change  of  isomorphous  ions,  but  by  the  accumulation 
of  several  M++  and  S04"  ions  on  the  surface  of  the 
increasing  MX04  crystals.  That  is,  the  crystal 
structure  must  be  made  up  of  elementary  crystalline 
micelles  of  both  components.  The  now  type  of  mixed 
crystal  would,  therefore,  form  a  connecting  link 
between  true  mixed  crystals  and  layer  crystals. 

M.  S.  Burr.  • 

Optical  striations.  F.  Emich  (Mohatsh.,  1929, 
53  and  54,  312—360;  cf.  A.,  1929,  24).  [With 
H.  Hausler,  R.  Rasin,  and  E.  Schally.] — The 
application  of  striation  methods  to  the  determination 
of  the  purity  of  liquids  or  soluble  substances  is 
described.  Striation  methods  give  a  ready  means 
of  determining  reactions  between  liquids,  and  details 
of  control  experiments  with  binary  mixtures  of 
organic  liquids  are  given. 

[With  H.  Alber.] — An  investigation  of  the  action 
of  pepsin  on  fibrin  or  on  coagulated  white  of  egg 
shows  that  striation  methofls  provide  an  easy  means 
of  studying  fermentation  processes  in  which  a  spar¬ 
ingly  soluble  substrate  is  rendered  soluble,  and  the 
activity  of  different  pepsin  preparations  has  been 
compared. 

[With  E.  Schally.] — Striations  arising  at  the  zone 
of  mixing  of  liquids  or  solutions  of  the  same  refractive 
index  have  been  investigated  for  strong  electrolytes 
(acid  and  alkalis),  on  the  one  hand,  and  organic  liquids, 
on  the  other.  These  striations  have  been  named 
“  D-Schlieren  ”  and  are  attributed  to  changes  taking 
place  at  the  zone  of  mixing.  L.  S.  Theobald. 

Solubility  of  potassium  selenate  in  water 
between  0°  and  100°.  J.  A.  N.  Friend  (J.C.S., 
1929,  2782 — 2783). — The  solubility  of  potassium 
selenate  in  water  has  been  determined  between  0° 
and  100°.  The  results,  are  in  agreement  with  those 
of  Tutton  (J.C.S.,  1897,  71,  846)  but  not  with  those 
of  Etard  (A.,  1894,  ii,  442).  C.  W.  Gibby. 

Solubilities  of  o-  and  p-nitrophenols  in  aqueous 
methyl-alcoholic  solutions  at  25°  and  ,40°. 
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Formation  of  p-p-nitrophenol.  J.  C.  Duff  (J.C.S., 
1929,  2789 — 2796).— The  solubilities  of  o-  and  p-nitro- 
phenols  in  aqueous  methyl-alcoholic  solutions  (100% 
■water  to  100%  alcohol)  have  been  determined  at 
25°  and  40°.  The  [3-form  of  p-nitrophenol  may  be 
prepared  by  slow  cooling  of  an  oily  saturated  solution 
of  p-nitrophenol  in  aqueous  methyl  alcohol. 

C.  W.  GlBBY. 

Solubility  of  arsenious  oxide  in  ethyl  malonate 
and  its  volatility  in  the  vapour.  E.  V.  Zappi  and 

A.  Man  INI  (Anal.  Asoc.  Quim.  Argentina,  1929,  17, 
90).- — The  solubility  of  arsenious  oxide  in  ethyl 
malonate  is  0-058  g.  in  100  g.  at  15°  and  0-061  g.  in 
100  g.  at  100°.  Arsenious  oxide  is  volatile  in  ethyl 
malonate  vapour;  0-090  g.  is  carried  over  in  the 
distillation  of  100  g.  of  ester.  R.  It  Callow. 

Solubility  product  of  extremely  insoluble  salts. 
V.  Chlopin  (Naturwiss.,  1929,  17,  959). — Salts  of 
very  low  solubility  do  not  crystallise  at  high  degrees 
of  supersaturation  unless  the  solid  phase  is  present, 
even  if  non-isomorphous  salts  are  crystallised  from 
the  solution.  The  solubility  product  in  such  cases 
has  no  meaning  in  the  absence  of  the  solid  phase. 

J.  A.  V.  Butler. 

Solubility  of  quartz  and  clay  in  felspar.  C.  W. 
Pakmelee  and  C.  R.  Ambero  (J.  Anier.  Ceram.  Soc., 
1929, 12,  699 — 710). — A  brief  review  of  the  literature 
on  the  subject  shows  wide  discrepancies.  Increasing 
amounts  of  kaolin  and  of  clay  were  added  to  fixed 
amounts  of  felspar  and  the  fired  mixtures  were 
examined  microscopically  by  the  immersion  method. 
Three  types,  of  felspar  were  used.  The  presence  of 
undissolved  kaolin  was  shown  by  the  presence  of 
mullite  crystals,  the  presence  of  undissolved  quartz 
by  cristobalite.  Soda  felspar  is  a  better  solvent  for 
quartz  and  clay  than  potash  felspar.  Quartz  begins 
to  dissolve  in  soda  felspar  at  about  1350°  and  the 
solubility  increases  with  temperature  until  at  1425° 
32  parts  per  100  are  soluble.  In  high-potash  felspar 
dissolution  of  quartz  begins  only  at  1400°  and  only 
4  parts  are  soluble  at  1425°.  Clay  begins  to  dissolve 
in  soda  felspar  at  1225°  and  36  parts  per  100  are  dis¬ 
solved  at  1425°,  whereas  in  potash  felspar  dissolution 
begins  at  1250°  and  20-5  parts  are  dissolved  at  1425°. 
Quartz  begin*  to  dissolve  in  porcelain  bodies  at  the 
same  temperature  as  in  the  felspar  contained  in  the 
body,  but  the  degree  of  dissolution  per  unit  of  felspar 
is  much  greater.  The  general  trend  of  one  of  the 
boundary  lines  in  the  ternary  system  K20-A1203- 
SiO,  has  been  found.  It  is  suggested  that  the  com¬ 
paratively  low  strength  of  soda  felspar  porcelains  is  due 
to  the  greater  solubility  of  the  quartz.  F.  Salt. 

Salting-out  effect  with  dichloro-ethanes  and 
-propanes.  P.  Gross  (Z.  physikal.  Chem.,  1929, 

B,  6,  215 — 220). — The  solubilities  of  aa-  and  a0-di- 

chloroethane,  ap-dichloropropane,  and  carbon  tetra¬ 
chloride  in  water  and  in  0-5ilf -potassium  chloride 
and  magnesium  sulphate  at  25°  have  been  determined. 
There  is  apparently  no  connexion  between  the 
solubilities,  the  salting-out  effects,  and  the  dipole 
moments  of  the  respective  molecules.  In  the  case  of 
the  symmetrical  carbon  tetrachloride  molecule  the 
salting-out  effect  is  practically  the  same  as  for  the 
other  substances.  O.  J.  Walker. 


Distribution  ratios  of  organic  acids  between 
water  and  organic  liquids.  H.  W.  Smith  and  T.  A. 
White  (J.  Physical  Chem.,  1929,  33,  1953—1974).— 
The  distribution  ratios  and  association  constants  of 
many  organic  acids  in  the  systems  water-toluene, 
water-benzene,  and  water-chloroform  at  25±0-5°  arc 
recorded.  L.  S.  Theobald. 

Salt  action.  P.  Gross  (Monatsh.,  1929,  53  and 
54,  445—453;  cf.  Debye,  A.,  1927,  1141).— Theor¬ 
etical.  The  salting-out  effect  and  neutral  salt  action 
are  discussed.  No  simple  relation  between  activity 
and  velocity  of  reaction  is  to  be  generally  expected. 
The  magnitude  of  the  activity  coefficient  of  a  neutral 
substance  is  considered  in  relation  to  the  reaction 
between  an  ion  and  a  non-electrolyte.  The  action 
of  the  ions  is  to  bring  about  a  weakening  of  the 
electrical  salting-out  effect.  L.  S.  Theobald. 

Adsorption  of  a  gas.  Y.  Kobayashi  (Bull. 
Inst.  Phys.  Chem.  Res.  Tokyo.,  1929,  8,  562—572). 
— The  Langmuir  adsorption  isotherm  has  been  de¬ 
duced  on  the  assumption  that  the  adsorbed  gas 
behaves  as  a  two-dimensional  gas  the  molecules  of 
which  have  also  a  vibration  perpendicular  to  the 
surface  of  the  adsorbent.  The  equation  has  been 
applied  to  Homfray’s  data  for  the  adsorption  of 
argon  on  charcoal.  The  specific  area  of  the  charcoal 
is  estimated  to  be  3-9  XlO6  sq.  cm.  per  g.  and  the 
vibration  frequency  of  the  adsorbed  argon  2-5  X 1012 
per  sec.  F.  J.  Wilkins. 

Adsorption  of  carbon  dioxide  and  ammonia  on 
charcoal  and  graphite.  A.  Magnus  and  H.  Kratz 
(Z.  anorg.  Chem.,  1929,  184,  241—271 ;  cf.  A.,  1927, 
928). — The  adsorption  of  carbon  dioxide  on  beech- 
wood  and  coconut  charcoal  and  on  Ceylon  and 
Acheson  graphite  at  pressures  from  0-01  to  700  mm. 
has  been  investigated  at  eight  different  temperatures. 
For  ash-containing  adsorbents  there  is  no  region 
where  Henry’s  law  can  be  applied,  and  the  heats 
of  adsorption  calculated  from  the  Clausius-Clapeyron 
equation  decrease  with  increasing  gas  pressure.  For 
pure  charcoal  and  graphite  Henry’s  law  holds  until 
about  25  micromols.  of  gas  per  g.  have  been  adsorbed, 
showing  that  the  deviations  found  with  unpurified 
adsorbents  are  due  to  oxidic  substances  reacting 
with  the  carbon  dioxide  and  forming  places  of  high 
potential.  Charcoal  and  graphite  which  have  under¬ 
gone  similar  previous  treatment  show  heats  of  adsorp¬ 
tion  of  the  same  order  of  magnitude.  The  adsorption 
isotherms  and  the  heats  of  adsorption  vary  greatly 
with  the  temperature  at  which  the  charcoal  is  pre¬ 
pared,  and  these  variations  are  traced  to  completion 
of  carbonisation  which  leads  to  increase  of  the  surface 
by  roughening  and  to  a  decrease  by  graphitisation. 
Similar  investigations  with  ammonia  (as  typical  of  a 
gas  with  a  high  dipole  moment)  reveal  no  region  of 
proportionality  between  gas  pressure  and  quantity 
adsorbed,  even  when  the  adsorbents  are  pure. 

F.  L.  Usher. 

Adsorption  phenomena  with  the  platinum 
metals.  A.  Gutbier  and  W.  Schieferdecker  (Z. 
anorg.  Chem.,  1929,  184,  305 — 332). — The  isotherms 
and  isobars  of  the  palladium-hydrogen  system  have 
been  determined;  they  correspond  approximately 
with  those  obtained  by  other  observers.  The  small 
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discrepancies  observed  are  ascribed  to  variations  in 
the  method  of  preparation  of  the  metal  and  of  its 
particle  size.  The  isobars  of  the  system  hydrogen- 
iridium  (grey  powder  or  iridium-black)  from  20°  to 
190°  are  smooth,  nearly  straight  lines  of  negative 
slope ;  the  adsorptive  power  of  the  metal  is  diminished 
by  strong  ignition,  but  by  heating  the  metal  for  a 
long  period  at  a  temperature  not  exceeding  350°  its 
adsorptive  power  at  lower  temperatures  is  increased. 
Very  little  of  the  adsorbed  gas  is  removed  at  18°  in 
a  vacuum,  but  at  50°  practically  the  whole  is  driven 
off.  For  the  system  iridium-carbon  monoxide  the 
isobars  are  similar  to  those  of  the  iridium-hydrogen 
system,  and  by  heating  the  metal  in  an  atmosphere 
of  carbon  monoxide  for  a  prolonged  period  the 
adsorptive  power  at  low  temperatures  is  consider¬ 
ably  increased.  The  ruthenium-hydrogen  isobars  are 
also  linear,  and  indicate  but  very  slight  adsorption, 
although  the  gas  is  driven  off  only  by  heating  to 
about  650°.  Osmium  closely  resembles  iridium  in 
its  adsorptive  power.  H.  F.  Gillbe. 

Adsorption  of  nitrogen  peroxide  by  colloidal 
silicic  acid.  A.  V.  Saposhnikov,  A.  P.  Okatov,  and 
M.  A.  Susarov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1353 — 1368). — Colloidal  silicic  acid  is  a  satisfactory 
adsorbent  for  nitrogen  peroxide ;  the  degree  of  adsorp¬ 
tion  diminishes  with  diminishing  concentration  of 
adsorbent  and  with  rise  of  temperature.  The 
velocity  of  adsorption  isotherm  at  0°  is  flattened  by 
reducing  the  rate  of  flow  of  gas  from  200  to  100  c.c./ 
min.  The  process  of  adsorption  proceeds  according 
to  the  Freundlich  equation.  About  95—99%  of  the 
adsorbed  nitrogen  can  be  recovered.  The  recovery  of 
oxides  of  nitrogen  from  moist  air  can  be  effected  by 
the  use  of  silica  sol.  R.  Truszkowski. 

Adsorption  measurements  with  an  improved 
micro-balance.  R.  Stromberg  (Kungl.  Svenska 
Vetenskapsakad.  Hand!.,  1928,  6,  [2],  1—122).— The 
balance  is  an  improved  form  of  that  of  Pettersson  (A., 
1920,  ii,  482).  The  beam  consists  of  two  isosceles  tri¬ 
angles,  made  of  quartz,  on  a  common  vertical.  In  the 
middle  of  this  is  a  quartz  transverse  axis,  carrying  a 
mirror  and  suspended  at  its  ends  by  quartz  fibres, 
fused  on.  The  bodies  to  be  weighed  are  suspended  by 
quartz  fibres,  contact  with  the  ends  of  the  beam  being 
made  by  small  cones  moving  in  an  eye  which  has  a 
circular  cross-section.  The  balance  is  mounted  in  a 
vacuum  case  and  its  sensitivity  is  3 — 4x  10-6  mg.  per 
scale  division.  A  method  of  determining  the  thick¬ 
ness  of  quartz  fibres  from  their  colour  is  described. 

The  adsorption  of  water  vapour  by  glass,  quartz, 
platinum,  and  gold  was  observed  by  hanging  thin 
plates  of  these  materials  from  one  beam  of  the  balance 
by  means  of  a  long  quartz  fibre  in  a  vessel  in  which  the 
pressure  of  water  vapour  is  fixed  by  the  presence  of  a 
solution  of  sulphuric  acid  of  known  composition.  In 
the  case  of  glass  the  adsorbed  film  was  removed  before 
each  experiment  by  heating  to  145°  in  a  vacuum.  With 
a  water  vapour  pressure  of  3-83  mm.  of  mercury  at  1ST0, 
the  weight  adsorbed  reached  a  maximum  within  an 
hour  and  then  diminished  slightly,  until  after  15  hrs. 
the  thickness  of  the  adsorbed  layer  was  73  A.  or  28-2 
molecular  diameters.  With  saturated  water  vapour 
15-58  mm.)  the  adsorption  continued  over  a  long 


period  and  a  thickness  of  737  A.  (283  molecular  diam¬ 
eters)  was  reached  in  about  250  hrs.  Measurements 
with  intermediate  pressures  were  also  made.  The  rate 
of  increase  of  the  amount  adsorbed  with  the  vapour 
pressure  is  small  at  low  pressures,  but  becomes  very 
great  in  the  vicinity  of  the  saturation  pressure.  On 
reducing  the  vapour  pressure  from  a  higher  to  a  lower 
value,  the  amount  adsorbed  decreases  and  becomes 
constant  at  a  considerably  greater  value  than  that 
adsorbed  directly  at  the  same  pressure  by  a  water- 
free  surface.  This  hysteresis  effect  is  exhibited  only 
by  glass. 

Similar  results  were  obtained  at  quartz,  platinum, 
and  gold  surfaces,  but  these  materials  lose  their 
adsorbed  water  easily  when  exposed  to  dry  air. 
Platinum  and  gold  absorb  water  quickly,  constant 
weight  being  reached  in  a  few  hours.  The  thickness 
of  the  adsorbed  films  obtained  with  saturated  water 
vapour  at  glass,  quartz,  platinum,  and  gold  were 
approx.  740,  135,  380,  64  A.,  respectively.  (The  real 
surface  areas  of  platinum  and  gold  were  estimated  to 
be  respectively  40%  and  100%  greater  than  those 
measured.)  The  nature  of  the  surface  has  therefore  a 
specific  effect  on  the  adsorption.  The  results  do  not 
support  theories  of  the  unimolccular  nature  of  adsorbed 
films.  J.  A.  V.  Butler. 

Statistical  basis  for  the  Langmuir  adsorption 
formula.  K.  Kar  and  A.  Ganguli  (Physikal.  Z., 
1929,  30,  918 — 920). — Langmuir’s  formula  c—k pj/ 
(1—  1$)  (where  c  is  volume  concentration,  vj  surface 
concentration,  (3  and  kx  are  constants)  has  been  placed 
on  a  statistical  basis.  The  following  expression  for  k1 
is  shown  to  be  supported  by  the  experimental  data  : 
k1=(2itmkT)1!2 /h .  era'kr  (m  is  the  mass  of  the  mole¬ 
cule,  k  the  Boltzmann  constant,  T  the  absolute  tem¬ 
perature,  h  Planck’s  constant,  and  a  the  adsorption 
potential  per  molecule).  The  experimental  data  refer 
to  the  adsorption  of  various  gases  on  carbon  at 
temperatures  between  —185°  and  +100°.  It  is 
assumed  that  the  adsorbed  gas  exists  as  a  solid. 
Volmer’s  treatment  of  the  problem  is  criticised. 

R.  A.  Morton. 

Anomalies  in  weak  adsorption.  M.  Dunkel  and 
H.  Mark  (Monatsh.,  1929,  53  and  54,  764 — 778).— 
The  authors  discuss  the  dependability  of  phase 
volume  on  adsorption  potential,  the  adsorption  of 
gases  at  higher  temperatures,  the  increase  in  heat  of 
adsorption  with  temperature  when  the  thickness  of 
the  adsorbed  layer  is  small,  and  the  decrease  in  phase 
volume  with  activation  of  the  adsorbent. 

L.  S.  Theobald.  ’ 

Slow  adsorption  of  acetic  acid,  benzoic  acid, 
and  crystal-violet  from  aqueous  solution  by 
carbon.  W.  Krestinskaja  (Kolloid-Z.,  1929,  49, 
395 — 406). — Acetic  acid,  benzoic  acid,  and  crystal- 
violet  in  aqueous  solution  are  taken  up  slowly  by  char¬ 
coal.  Experiments  carried  out  with  different  concen¬ 
trations  of  solution,  studying  the  effects  of  varying  the 
amount  of  charcoal,  the  volume'  of  solution,  and  the 
reaction  time,  have  established  that  the  phenomenon 
is  not  due  to  a  chemical  reaction  or  to  the  formation 
of  a  solid  solution,  but  is  a  true  slow  adsorption  pro¬ 
cess.  The  low  velocity  of  adsorption  is  due  to  the 
difficulty  of  diffusion  of  the  substance  into  the  narrow 
capillary  spaces  of  the  adsorbent.  An  adsorption 
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equilibrium  is  not  observed  with  benzoic  acid,  which  is 
adsorbed  irreversibly.  Acetic  and  benzoic  acids  are 
adsorbed  in  equivalent  amounts  by  wood  charcoal. 

E.  S.  Hedges. 

Chemical  sorption.  III.  Heterogeneous 
chemical  equilibrium.  S.  Liepatov  (Z.  anorg. 
Chem.,  1929,  184,  232—236;  cf.  A.,  1927,  16).— The 
results  recorded  in  earlier  papers  are  summarised  and 
a  distinction  is  drawn  between  two  types  of  reactions 
in  heterogeneous  systems  (solution-solid).  In  the 
case  of  a  macrocrystalline  solid,  such  as  barium 
sulphate,  reaction  is  homogeneous,  entry  of  the  solute 
into  the  solid  being  prevented  by  the  crystal  lattice, 
whereas  in  the  case:  of  an  amicrocrystalline  solid,  such 
as  the  barium  salt  of  nitroalizarin,  reaction  is  hetero¬ 
geneous  and  takes  place  within  the  solid  phase.  The 
reason  for  such  reactions  being  attributed  to  adsorp¬ 
tion  is  that  the  equilibrium  is  displaced  owing  to 
changes  in  the  concentration  of  the  solid  phase. 

F.  L.  Usher. 

Adsorption  of  complex  platinum  compounds 
on  charcoal.  I.  I.  Shtjkov  and  0.  P.  Schipulina 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1485 — 1496). — 
A  number,  of  complex  platinum  compounds,  such  as 
Pt(NH3)4Cl2,  (NH4)PtCl0,  enNH3ClI(HG2)„PtCl,  etc., 
decompose  on  adsorption  on  wood  charcoal.  The 
extent  of  adsorption  depends  on  the  arrangement, of 
the  electrical  charges  in  the  given  complex,  and  only 
in  so  far  as  this  is  affected  do  stereoisomeric  differ¬ 
ences  affedt  adsorption.  Non-electrolytic  compounds 
are  more  powerfully  adsorbed  than  electrolytes. 
Optical  isomerides  cannot  be  separated  from  one 
another  by  differential  adsorption  on  charcoal.  No 
direct  relationship  appears  to  exist  between  the  solu¬ 
bility  of  a  compound  and  the  extent  to  which  it  under¬ 
goes  adsorption.  R.  Truszkowski. 

Absorption  of  liquids  by  disperse  materials 
and  its  relation  to  hydrophilic  properties, 
swelling,  and  sedimentation,  H.  Freundlich 
and  W.  Bachs  (Z.  physikal.  Chem.,  1929,  145,  177 — 
199). — A  modification  of  the  experimental  arrange¬ 
ment  devised  by  Jofle  and  McLean  (cf.  A.,  1925,  i, 
1372)  for  following  the  process  of  absorption  is 
described.  The  materials  investigated  fall  into  three 
classes,  the  first  of  which  comprises  highly  lyophobic 
substances  which  take  up  very  little  liquid,  an  inter¬ 
mediate  class  in  which  more  liquid  is  absorbed  at 
considerable  velocities,  and  a  third  consisting  of 
lyophilic  materials  such  as  kaolin  or  fuller’s  earth, 
where  the  amount  absorbed  at  the  end-point  is  very 
large,  but  where  absorption  is  relatively  slow.  In  the 
last  class  the  absorption  velocity  is  in  many  cases 
calculated  by  the  same  formula  as  the  swelling 
velocity.  The  slower  is  the  absorption  the  greater  is 
the  degree  of  swelling.  Experiments  on  the  absorp¬ 
tion  by  kaolin  of  various  electrolytes  show  that  the 
absorption  velocity  decreases  with  increasing  concen¬ 
tration  of  electrolyte,  but  that  the  amount  absorbed 
increases  to  a  limiting  value.'  For  very  low’  concen¬ 
trations  the  absorption  velocity  is  higher  than  for 
distilled  water.  This  increase  is  attributed  to  the 
coagulating  effect  of  the  electrolyte,  and  the  decrease 
at  high  concentrations  to  increased  viscosity.  In 
parallel  experiments  on  the  sedimentation  of  the  same 


kaolin  in  the  same  solutions  both  the  rate  of  fall  and 
the  volume  of  the  sediment  increase  with  increasing 
concentration  of  electrolyte.  The  results  of  both 
series  of  experiments  arc  explained  by  the  hypothesis 
that  a  maximum  amount  of  water  is  bound  when 
each  particle  carries  a  certain  quantity  of  electrolyte. 

*F.  L.  Usher. 

Adsorption  of  ferric  chloride  by  crystallised 
barium  sulphate.  L.  de  Brouckere  (Rev.  gen. 
Colloid.,  1929,  7,  251— 260).— See  A.,  1928,  357. 

Interfacial  adsorption  as  a  function  of  the 
concentration  of  colloidal  solutions.  J.  M. 
Johlin  (J.  Biol.  Chem.,  1929,  84,  543 — 551). — The 
surface  tension  of  solutions  of  sodium  oleate  from 
0-0000003A”  to  about  0-00003A  concentration,  as 
measured  by  the  sessile  bubble  method,  bears  a  linear 
relationship  to  the  logarithm  of  the  normality ;  with 
increasing  concentration  up  to  0-01927  a  gradual 
deviation  from  linearity  is  observed,  and  with  still 
further  increase  in  concentration  the  surface  tension 
rises  and  approximates  gradually  to  a  constant  value  at 
0-059 A.  The  results  indicate  that  throughout  the 
range  of  more  dilute  solutions  the  sodium  oleate 
adsorbed  at  the  interface  is  in  equilibrium  with  the 
bulk  of  the  solution.  Maximal  stability  of  foam  is 
observed  in  those  solutions  which  have  the  lowest 
surface  tension ;  the  capacity  to  foam  is  lost  when  the 
concentration  falls  below  0-000059.V. 

C.  R.  Harington. 

Hydrolytic  adsorption  at  colloid  surfaces. 
S.  W.  Pennycuick  (Nature,  1929,  124,  987). — When 
barium  chloride  is  added  to  a  platinum  sol,  distribu¬ 
tion  of  the  barium  hydroxide  between  the  hydrochloric 
acid  and  the  “  acid  ”  surface  of  the  colloid  takes  place  ; 
the  effect,  which  is  not  negligible  when  compared  with 
the  cationic  interchange,  plays  an  important  part  in 
coagulation  and  reversal  phenomena. 

A.  A.  Eldridge.  ■ 

Sorption  phenomena  in  chemical  processes. 
V.  Theory  of  heterogeneous  chemical  equilibria. 
S.  Liepatov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1259 — 1266). — The  equilibrium  constants  for  the 
heterogeneous  reaction :  barium  salt  of  3-nitro- 
alizarin+ acetic  acid  3-nitroalizarin-f- barium 

acetate  have  been  determined.  The  reaction  in 
question  follows  the  law  of  mass  action,  whence  it 
would  appear  that  the  whole  of  the  solid  phase  takes 
part  in  the  reaction,  and  not  only  its  surface. 

R.  Truszkowski. 

Experimental  tests  of  the  Gibbs  adsorption 
theorem.  Structures  of  the  surface  of  ordinary 
solutions.  J.  W.  McBain  and  R.  Du  Bois  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3534— 3549).— The 
adsorption  of  the  following  substances  at  ah  air- 
solution  interface  was  measured  by  the  bubble  method 
of  MeBain  and  Davies  (A.,  1927,  1022)  :  phenol, 
p-toluidine,  isoamyl  alcohol,  resorcinol,  thymol,  acetic 
acid,  butyric  acid,  hexoic  acid,  nonoie  acid,  and 
sodium  chloride.  The  adsorption  as  calculated  from 
the  “  approximate  ”  Gibbs  equation  (involving  con¬ 
centration  terms)  increases  rapidly  with  concentration, 
attains  a  maximum  while  the  solution  is  fairly  dilute 
and  the  surface  tension  is  still  decreasing,  and  then 
decreases.  The  final  decrease  is  eliminated  by  using 
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the  modified  Gibbs  equation  (involving  activity  terms). 
Generally  speaking,  the  amount  of  substance  actually 
adsorbed  may  be  up  to  eight  times  the  amounts  pre¬ 
dicted  by  the  Gibbs  equation.  The  amounts  of  sub¬ 
stance  carried  by  a  bubble  from  a  solution  are  up  to 
four  times  those  which  can  be  accommodated  in  a 
unimolecular  film  of  closely  packed,  vertically 
oriented  molecules.  The  results  support  McBain’s 
conclusions  regarding  the  structure  of  layers  adsorbed 
at  liquid  surfaces.  An  electric  bubble  counter  is 
described.  S.  K.  Tweedy. 

Reversibility  of  the  adsorption  process  and  the 
thickness  of  the  adsorption  layer.  J.  G.  Philip 
(Inst.  Chem.  Eng.,  Dec.  5, 1929,  Advance  copy;  1—9).— 
Hysteresis  effects,  i.e.,  the  failure  of  sorption  and 
desorption  pressure-concentration  curves  to  coincide, 
have  been  definitely  proved  to  occur  in  the  systems 
ferric  oxide  '  gel-benzene  and  djm-water  vapour. 
Amongst  possible  explanations  are  delayed  equilibrium 
and  the  presence  of  water  vapour,  but  these  are  not 
adequate  in  all  cases!  The  conflicting  evidence  as  to 
whether  the  thickness  of  the  adsorbed  layer  is  uni- 
molecular  or  multimolecular  is  summarised.  It  is 
possible  that  although  the  limit  of  adsorption  normally 
corresponds  with  the  completion  of  the  unimolecular 
layer,  special  circumstances  might  favour  the  form- 
ation  of  a  thicker  film.  If  a  unimolecular  layer  is 
assumed  in  the  case  of  charcoal  it  should  be  possible 
to  determine  the  “  specific  surface  ”  experimentally. 
Results,  however,  vary  widely  with  different  sub¬ 
stances  adsorbed  by  the  same  charcoal.  They  agree 
in  general  with  calculations  based  on  the  capillary  con¬ 
densation  theory  of  adsorption.  There  is  a  good  deal 
of  evidence  that  adsorptive  power  may  be  unevenly 
distributed  over  the  adsorbent  surface.  C.  Irwin. 

Desorption  of  electrolytes  from  suspended 
particles  on  coagulation.  S.  A.  Vosnessenski, 
V.  A.  Lazarev,  and  T.  V.  Pereverzeva  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  1411— 1420).— The 
electrical  conductivity  of  suspensions  of  clay  to  which 
electrolytes  have  been  added  rises  sharply  at  the 
moment  of  coagulation.  This  effect,  which  is  ascribed 
to  elution,  is  more  pronounced  in  the  presence  of 
hydrochloric  acid  or  calcium  chloride  than  of  alumin¬ 
ium  salts;  the  difference  is  attributed  to  hydrolysis 
of  the  aluminium  salts.  R.  Truszkowsri. 

Sedimentation  and  wetting.  Artificial  in¬ 
version  of  the  heating  effect  in  wetting  and  the 
problem  of  heat  of  wetting  in  physico-chemical 
analysis.  B.  Iljin  (Physikal.  Z.,  1929,  30,  880 — 
882). — The  heats  of  wetting  of  a  typical  sample  of 
carbon  by  alcohols  were  found  to  be  10-8,  11-7,  13-0 
kg.-cal.  per  g.  of  powder  for  ethyl,  isopropyl,  and 
isoamyl  alcohols,  whilst  a  specially  prepared  sample  of 
carbon  gave  the  values  5-6,  1-8,  and  1-0  for  the*same 
series  of  alcohols.  The  reversal  constitutes  an 
“  artificial  ”  change  in  the  normal  series.  When  the 
heat  of  wetting  is  determined  for  ordinary  carbon  in 
contact  with  acetic  anhydride  or  water  the  respective 
values  are  13-0  and  5-8,  but  if  various  proportions  of 
the  two  liquids  are  taken  the  valuo  reaches  a  maximum 
of  .19*1  at  50  mol.-%  and  the  same  value  is  obtained 
with  glacial  acetic  acid.  The  phenomenon  appears  to 
provide  a  general  method  for  the  investigation  of 


compound  formation  in  solution  by  means  of  the 
detection  of  maxima  or  minima  in  the  heat  of  vetting. 

R.  A.  Morton. 

Surface  tension  of  solutions.  IV.  Reciprocal 
influence  Of  urethane  and  salts  on  their  solution 
volume  and  solubility  in  water.  S.  Palitzsoh  (Z. 
physikal.  Chem.,  1929,  145,  97— 108).— Density 
measurements  have  been  made  at  25°  on  the  400  salt- 
urethane  solutions  of  which  the  surface  tensions  had 
previously  been  determined  (cf.  A.,  1929,  257).  The 
solution  volume  of  the  urethane  is  found  to  increase 
approximately  linearly  with  the  concentration,  but  in 
the  case  of  the  mixed  solutions  neither  constituent  has 
any  appreciable  effect  on  the  solution  volume  of  the 
other.  There  thus  appears  to  be  no  connexion  be¬ 
tween  surface  tension  and  solution  volume.  The 
influence  of  urethane  on  the  solubility  of  the  salts  in 
water  at  25°  has  also  been  determined,  and  conversely. 
The  binodal  curve  has  been  found  for  magnesium 
sulphate,  but  only  its  end-points  for  the  other  salts. 
The  salting-out  coefficients,  or  activity  coefficients, 
have  been  calculated,  and  again  there  appears  to  be  no 
marked  connexion,  between  solubility  changes  and 
changes- of  surface  tension.  A  modification  of  the 
Kjeldahl  method  permitting  an  exact  determination 
of  urethane  is  described.  M;  S.  Burr. 

Viscosity  coefficients  and  surface  layers.  II. 
J.  Traube  and  S.  H.  Whang  (Z.  physikal.  Chem., 
1929,  145,  257—264;  cf.  A.,  1929,  129).— A  reply 
to  the  criticism  by  Tausz  and  von  Korosy  and  by  Erie 
(cf .  A.,  1929, 499, 500) .  The  application  of  the  authors’ 
results  to  the  question  of  the  permeability  of  living 
cells  is  discussed.  F.  L.  Usher. 

“  Chemical  theory  "  of  antagonistic  effect  of 
ions  in  solution  and  at  an  interface.  General 
theory  of  such  mutual  effects.  I.  N.  Mukherjee 
(Kolloid-Z.,  1929,  49,  362 — 371).— A  lecture  in  which 
the  chemical  theory  of  the  mutual  influence  of  ions 
at  an  interface  is  compared  -with  the  physical  theory. 
The  theories  of  surface  dissociation  and  ion  adsorption 
are  explained.  E.  S.  Hedges. 

Structure  of  surface  films.  XIII.  O.  Rosenheim 
and  N.  K.  Adam.  See  this  vol.,  257. 

Membrane  and  Osmosis.  I.  F.  A.  H. 
Schreinemakers  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929, 32, 837 — 344). — Theoretical.  A  discussion 
of  the  bearing  of  the  adsorption  of  one  or  more  sub¬ 
stances  by  a  membrane  on  the  problem  of  osmosis. 
Five  possible  types  of  system  differing  according  to  the 
nature  of  the  adsorption  complex  arc  postulated. 

F.  G.  Tryhorn. 

Measurements  by  the  dialysis  method. 
System  electrolyte-water.  H.  Brintzinger  and 
B.  Troemer  (Z.  anorg.  Chem.,  1929,  184,  97—120; 
cf.  A.,  1928,  121,  S33 ;  1929,  1003).— The  method  of 
dialysis  described  in  previous  papers  has  been  applied 
to  the  investigation  of  electrolytes  in  aqueous  solution. 
At  a  constant  temperature  and  an  external  concen¬ 
tration  approaching  zero,  the  relation  between  log 
(concentration  in  dialyser)  and  time  of  dialysis  is  linear 
for  alkali  and  alkaline-earth  chlorides.  The  coeffi¬ 
cients  of  dialysis  decrease  in  the  order  caesium, 
rubidium,  potassium,  sodium,  lithium,  barium, 
strontium,  calcium,  and  bear  a  linear  relation  to  the 
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strength  of  the  electric  field  at  the  surface  of  the  branes  in  unit  time  at  a  number  of  different  pressures  . 
cations,  but  do  not  run  parallel  with  the  equivalent  is  used  to  determine  the  number  of  pores  of  each 
conductivity.  Electrolytes  with  the  same  cation  but  diameter  in  the  given  membrane, 
different  anions  give  coefficients  which  decrease  in  a  R.  Truszkowski. 

linear  manner  with  increase  in  the  electric  field  round  Electrometric  behaviour  of  artificial  mem- 
the  anion.  Addition  of  a  foreign  electrolyte  (B)  with  a  branes  composed  of  selectively  cation-  and 
common  ion  increases  the  rate  of  dialysis  of  another  anion-permeable  portions  of  surface.,.  ;R.  Hober 
electrolyte  (A),  but  if  the  added  electrolyte  has  no  and  E.  Hoffmann  (Pfliiger’s  Archiv,  1928,220,  558 — 
common  ion,  the  dialysis  of  one  of  the  ions  of  A  is  564;  Chem.  Zentr.,  1929,  ii,  435).— The  membranes 
accelerated  or  retarded  according  as  the  oppositely  were  composed  of  dried  collodion  and  rhodamine- 
charged  ion  of  B  has  a  higher  or  lower  mobility  than  collodion  portions  respectively.  Determinations:  of 
the  corresponding  ion  of  A.  The  alkali  and  alkaline-  the  chemical  potentials  between  0TAr-potassium  and 
earth  chlorides  have  the  same  temperature  coefficient  sodium  chlorides,  sodium  chloride  and  thiocyanate, 
of  dialysis,  viz.,  0  022.  The  dialysis  coefficients  of  sodium  chloride  and  potassium  thiocyanate,  and  the 
chlorides  of  tervalent  and  quadrivalent  cations  are  concentration  potentials  between  potassium  chloride,  j 
not  constant,  and  the  course  of  dialysis  is  represented  potassium  ferrocyanide,  and  barium  chloride  solutions  j 
by  separate  curves  for  the  cation  and  anion,  these  of  various  concentrations  showed  that  each  portion  ' 
curves  being  inclined  to  each  other  at  an  angle  which  of  surface  exhibited  independently  its  characteristic  \ 
increases  with  the  degree  of  hydrolysis  and  with  the  membrane  potential.  The  concentration  effect  for  a  ; 
rate  of  ageing  of  the  residting  hydroxide.  rhodamine-collodion  membrane  between  potassium  i 

E.  L.  Usher.  chloride  solutions  of  various  concentrations  is  of  j 
Dialysis,  ultrafiltration,  and  coagulation  of  opposite  sign  to  that  with  a  collodion  membrane,  and 
molybdic  acid.  L.  S.  Bhatia,  S.  Ghosh,  and  N.  R.  falls  (in  contradistinction  to  the  latter)  with  increas- 
Dhar  (Z.  anorg.  Chem.,  1929,  184,  135 — 144). —  ing  dilution  of  one  solution.  The  plasma  membrane 
Experiments  on  the  dialysis  and  ultrafiltration  of  of  Valonia  probably  behaves  like  such  a  composite 
molybdic  acid  solutions  indicate  that  a  large  propor-  membrane.  A.  A,.  Eldridge. 

tion  of  the  acid  is  in  the  molecular  condition  in  the 

freshly-prepared  solution,  and  that  the  amount  of  Theory  of  electro-osmosis.  I.  S.  Komagata 
colloidal  molybdic  acid  increases  with  time.  These  (Bull.  Chem.  Soc.  Japan,  .1929,  4,  255 — 264). — 
conclusions  are  supported  by  conductivity  measure-  Mathematical.  Equations  are  derived  for  the  distribu- 
ments.  Addition  of  acids  increases  the  amount  of  tion  of  potential  and  of  electric  charge  in  a  capillary,  | 
colloidal  molybdic  acid,  and  that  of  alkalis  diminishes  and  for  the  flow  of  liquid  and  of  electric  current, 
it.  Dilution  of  the  solutions  stabilises  them  towards  0.  J.  Walker. 

electrolytes,  and  ultrafiltration  shows  that  dilution  Compressibility  of  aqueous  solutions.  E.  P. 
diminishes  the  proportion  of  colloidal  acid.  Persian  and  W.  D.  Urry  (Proc.  Roy.  Soc.,  1929,  A, 

E.  L.  Usher.  126,  44 — 78).— Details  are  given  of  an  apparatus, 
Collodion  membranes.  III.  Dialysis  through  constructed  of  steel1  and  designed  to  work  up  to 
collodion  membranes  and  the  relation  between  pressures  of  250  atm.,  by  means  Of  which  accurate 
dialysis,  diffusion,  and  membrane  structure,  measurements  have  been  made  of  the  compressibilities 
E.  Manegold  (Kolloid-Z.,  1929,  49  ,  372 — 395;  cf.  of  aqueous  solutions  of  sucrose,  carbamide,  potassium 
A.,  1927,  727,  1022). — Experiments  on  the  rate  of  chloride,  and  calcium  chloride  at  temperatures  rang- 
dialysis  of  substances  through  collodion  membranes  ing  from  30°  to  80°  and  pressures  from  1  to  200  atm. 
have  led  to  the  calculation  of  a  “  dialysis  constant,”  The  results  are  discussed  with  regard  to  ( a )  compressi- 
which  is  defined  as  the  number  of  g.-mol.  of  a  substance  bility  in  equimolecular  solutions  and  ( b )  the  variation 
diffusing  through  1  cm.2  of  the  membrane  surface  in  of  compressibility  with  concentration.  The  com- 
24  hrs.  under  a  concentration  gradient  of  1  mol.  per  pressibility-concentration  curves  indicate  that  the 
litre  and  at  a  given  temperature.  The  dialysis  con-  lowering  of  the  compressibility  at  any  given  concen- 
stant  of  a  collodion  membrane  depends  on  its  water  tration  is  much  greater  in  the  case  of  the  large  sucrose 
content,  its  thickness,  and  the  ease  of  penetration  by  molecule  than  in  that  of  the  carbamide  molecule, 
water.  The  relation  between  the  dialysis  constant  Calcium  chloride,  however,  causes  a  lowering  of  the 
and  the  membrane  structure  is  treated  mathematically  compressibility  nearly  equal  to,  and  at  temperatures 
and  the  influence  of  the  size  and  shape  of  the  particles  higher  than  50°  greater  than,  that  due  to  sucrose,  the 
on  filtration  is  considered.  The  results  are  applied  to  calcium  chloride  curve  first  crossing  the  sucrose  curve 
the  processes  occurring  at  membranes  in  the  living  at  50°  at  about  ?i./Ar=0-063,  and  at  S0°  at  n/N —0017. 
organism.  E.  S.  Hedges.  The  lowering  of  compressibility  does  not  depend  ' 

direcfly  on  the  mol.  wt.  of  the  solute,  but  on  the 
Determination  of  the  porosity  of  heteroporous  changes  in  the  cohesive  and  chemical  intrinsic  pres- 
membranes.  II.  A.  V.  Dumanski  and  A.  P.  sures  of  the  system.  Mean  values  of  the  compressi- 
Dumanskaja  (J.  Russ.  Phvs.  Chem.  Soc.,  1929,  61,  bilities  of  the  various  solutions  have  been  calculated  t 
1243 — 1250). — A  method  for  the  measurement  of  the  by  means  of  the  formula  c=100J)/Ccf/[100J/— x(M—  1 
diameter  and  the  number  of  the  pores  of  heteroporous  18?t)d,],  where  c  is  the  molecular  compressibility  of 
membranes  is  based  on  the  principle  that  at  any  given  the  solution,  d,  the  density  of  the  pure  solvent,  ds  that 
pressure  only  pores  of  a  certain  diameter  will  allow  of  the  solution, M  the  mol.  wt.  of  the  solute,  x  the  weight 
gas  to  pass  through  them  into  a  liquid.  Measurement  in  g.  of  solute  per  100  g.  of  solution,  n  the  dissociation 
of  the  volume  of  gas  passing  through  different  mem-  factor,  and  C  the  mean  compressibility.  The  agree- 
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mcnt  between  the  calculated  and  experimental  values 
is  extremely  good,  and  suggests  that  dissociation  is 
complete  in  the  electrolyte  solutions. 

Osmotic  pressures  of  solutions  of  sucrose,  carbamide, 
potassium  chloride,  and  calcium  chloride  are  calcul¬ 
ated  from  the  experimental  data  by  means  of  a  modi¬ 
fication  of  Porter’s  general  equation.  F or  sucrose, 
carbamide,  and  potassium  chloride  solutions,  the 
osmotic  pressures  on  the  whole  increase  -with,  rising 
temperature.  The  same  behaviour  is  shown  by  dilute 
calcium  chloride  solutions,  but  with  solutions  more 
concentrated  than  30%  the  osmotic  pressure  decreases 
above  50°.  :  L.  L.  BircumShaw. 

Internal  friction  of  mixed  solutions.  W.  Hertz 
and  F.  Hiebenthal  (Z.  anorg.  Chem.,  1929, 184, 409— 
415). — The  comparative  influence  of  sodium  chloride 
at  various  concentrations  on  the  viscosity  of  water  and 
of  aqueous  carbamide  and  dextrose  solutions  has  been 
determined ;  the  percentage  difference  of  viscosity  is 
greater  at  70°  than  at  25°,  and  is.  greater  for  the  solu¬ 
tions  of  non-electrolytes  than  for  water.  .  The 
chlorides,  of  barium,  calcium,  and  magnesium;  exert  a 
similar  influence,  although  for  magnesium  the  tem¬ 
perature  effect  is  reversed.  The  depressor  action  of 
the  potassium  halides  on  water  is  apparent  in .  its 
influence  on  the  viscosity  of  solutions  of  non- 
electrolytes.  H.  F.  Gtllbe. 

Viscosity,  conductivity,  and  diffusion  of 
aqueous  solutions  of  isomorphous  salts.  S.  G. 
Mokruschin  and  E.  I,  Krilov  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1285 — 1293).— The  viscosity  of  solu¬ 
tions  of  isomorphous  salts  should  be  constant  for  any 
given  concentration,  assuming  that  the  h Cat  of  dilu¬ 
tion  and  the  volumes  of  hydrated  molecules  are  the 
same  for  all  members  of  a  series  of  isomorphous  salts, 
Further,  on  the  assumption  that  the  heat  of  ionisation 
of  all  such  salts  is  the  same,  and  that  its  value  varies  in 
the  same  way  with  the  degree  of  ionisation  for  all 
isomorphous  salts,  the  conductivity  of  their  solutions 
should  be  the  same  at  any  given  concentration. 
Finally,  if  the  viscosities  and  molecular  ftiid  ionic 
volumes  of  isomorphous  salts  in  solution  are  the  same 
for  all  such  Salts,  the  coefficients  of  diffusion  should 
also  be  equal.  The  validity  of  this  theoretical  reason¬ 
ing  was  confirmed  by  experiment. 

R.  Truszkowski. 

Colorimetric  standards  II.  Relation  of  colour 
to  concentration  for  aqueous  solutions  of  certain 
inorganic  salts.  M.  G.  Mellon  (J.  Physical  Chem., 
1929,  33,  1931— 1940).— Numerical  values  for  the 
colour  of  solutions  of  copper  sulphate,  copper  amminO- 
sulphate,  ammonium  chromate,  ferric  and  cobalt 
chlorides,  potassium  dichromate,  and  pentammino- 
cobalt  chloride  have  been  derived  from  previous  data 
(A.,  1927,  329)  and  the  effect  of  dilution  is  considered. 

L.  S.  Theobald. 

Ebullioscopic  study  of  the  molecular  equilibria 
of  resorcinol  in  solutions  of  calcium  chloride.  F. 

Bourion  and  E.  Rouyer  (Compt.  rend.,  1929,  189, 
1081—1082 ;  cf.  A.,  1929,  729). — For  concentrations  of 
resorcinol  of  O-5 — 2  0  in  both  0-25M  and  0-6125 M  solu¬ 
tions  of  calcium  chloride,  equilibria  between  simple 
and  double  or  triple  molecules  are  indicated.  The 
ebullioscopic  constant  of  calcium  chloride  solution 


increases  with  the  concentration ;  it  is  greater  than  that 
of  potassium  chloride  solution  or  of  water,  and  of  the 
same  order  as  that  of  sodium  chloride  solutions 
of  equivalent  concentration.  There  is  therefore 
evidence  of  adsorption  of  water  by  the  ions  of  the  salt. 

J.  Grant. 

Squar e-root  law  of  viscosity  of  strong  electro¬ 
lytes.  H.  Falicenhagen  and  M.  Dole  (Z.  physikal. 
Chem.,  1929,  B,  6,  159 — 162;  cf.  Jones  and  Dole,  A., 
1929,  1385). — Preliminary.  The  square-root  law 
v)c='C0(l+Av'c),  where  c  is  the  normality  of  the 
solution,  i\c  and  vj0  are  the  coefficients  of  viscosity  of 
solution  and  solvent,  respectively,  and  A=0-491x 
1010ps/60v)qV DkTz  (s  is  the  charge,  s  the  valency  and 
p  the  frictional  resistance  of  an  ion,  D  the  dielectric 
constant,  and  k  the  Boltzmann  constant),  is  deduced 
from  the  Debye-Hiickel  conception  of  the:  ionic 
atmosphere,  and  values  of  A  are  calculated  for  a  num¬ 
ber  of  uni-univalent  electrolytes.  The  expression  in 
the  form  given  above  applies  only  to  electrolytes  in 
which  the  mobilities  of  the  ions  are  equal. 

F.  L.  Usher. 

Dependence  of  rotatory  power  on  chemical 
constitution.  XXXIV.  Borotartaric  acid.  S.  G. 
Burgess  and  H.  Hunter  (J.C.S.,  1929,  2838 — 2852). 
—The  system  boric  acid-j-tartaric  acid-water  has 
been  investigated  at  0°,  25°,  and  50°.  No  borotartaric 
acid  exists  as  a  solid  phase,  but  there  is  some  evidence 
for  the  combination  of  the  acids  in  the  liquid  phase. 
The  of  solutions  of  mixtures  of  boric  and  tartaric 
acids  has  been  measured.  Borotartaric  acid  is  com¬ 
parable  in  strength  with  sulphuric  acid.  It  is  suggested 
that  borotartaric  acid  contains  a  semipolar  double 
linking  between  the  boron  atom  and  one  of  the  oxygen 
atoms  of  the  tartaric  acid.  C.  W.  Gibby. 

Grain  size  and  grain-boundaries.  F.  Skaupy 
(Monatsh.,  1929,  53  and  54,  73 — 82). — The  signifi¬ 
cance  of  these  factors  is  discussed  in  relation  to 
ductility  and  hardness,  conductivity  and  light-absorb¬ 
ing  capacity.  '  L.  S.  Theobald. 

Preparation  of  metal  sols  in  organic  dispersion 
media  by  electrical  disintegration.  E.  Berl,  K. 
Barth,  and  K.  Winnacker  (Z,  physikal.  Chem.,  1929, 
145,  298— 302). Apparatus  is  described  for  the  pre¬ 
paration  of  solS  of  magnesium,  zinc,  lead,  tin,  copper, 
and  iron  in  organic  liquids,  whereby  the  excessive 
development  of  gas  bubbles  and  the  separation  of 
carbon  associated  with  Svedberg’s  original  method  arc 
avoided.  The  dispersions  obtained  are  stable  in 
oxygenic  solvents,  but  the  addition  of  rubber  as  pro¬ 
tective  is  necessary  when  hydrocarbons  are  used. 

F.  L.  Usher. 

Bredig  silver  hydrosol.  R.  J.  Best  and  A.  B. 
Cox  (J.C.S.,  1929,  2727— 2732).— Silver  sols  obtained 
by  arcing  under  water  of  specific  conductivity  0-4 — 
0-5  x  10  °  mho  are  most  stable  if  the  temperature 
during  preparation  is  kept  between  15°  and  40°. 
Arcing  for  periods  greater  or  less  than  40 — 55  min. 
ave  sols  which  were  not  permanently  stable.  Con- 
uctimetric  titrations  showed  that  the  electrolyte 
produced  is  silver  hydroxide.  The  clear  liquid  obtained 
by  thawing  a  frozen  sol  contains  more  silver  hydroxide 
than  the  original  sol.  C.  W.  Gibby. 
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Preparation  of  concentrated  silicic  acid  sols. 
A.  A.  Chalizev  (J.  Russ.  Phys.  Chcm.  Soc.,  1929,  61, 
1233 — 1237). — Potassium  tartrate  is  precipitated  on 
the  addition  of  tartaric  acid  to  potassium  silicate 
solutions;  the  filtrate  is  a  stable  silicic  acid  sol,  and 
may  contain  to  5%  SiO.>,  with  not  more  than  0-03 — 
0  04i¥-potassium  hydrogen  tartrate  :  present.  Such 
silica  sols  are  very  stable,  often  not  coagulating  for 
several  months.  '  R.  Truszkowski. 

Potassium  chloride  in  fibrous  form.  A. 
Kutzelnigg  (Kolloid-Z.,  1929, 49, 439— 441).— When 
saturated  solutions  of  potassium  ferrocyanide  and  ferric 
chloride  are  mixed  and  the  gel  of  Prussian-blue  so 
obtained  is  allowed  to  dry,  an  efflorescence  appears, 
consisting  of  fibrous  crystals  of  potassium  chloride. 
After  a  few  weeks  these  fibres  may  attain  a  length  of 
a  few  cm.  and  a  breadth  of  1  mm.  Most  of  the  fibres 
contain  enclosed  Prussian-blue.  Similar  fibres  of 
potassium  chloride  were  obtained  by  drying  the  gel 
obtained  by  mixing  saturated  solutions  of  ferric 
chloride  and  potassium  phosphate.  E.  S.  Hedges. 

Method  of  determining  concentrations  of 
colloidal  solutions.  (Use  of  Tyndall  effect.)  O. 
Einstein  and  H.  BorchErt  (Naturwiss.,  1929, :  17, 
997).  —The  principle  of  the  method  depends  on  the 
extinction  of  the  Tyndall  effect.  A  series  of  solutions 
of  decreasing  concentration  was  made,  and  the  amount 
of  dispersion  medium  required  to  make  the  Tyndall 
effect  disappear  was  found.  Two  quantities  can  be 
distinguished  :  (1)  a  number  which  expresses  the 
concentration  at  which  the  Tyndall  effect  is  just  not 
extinguished ;  (2)  a  number  which  gives  the  concen¬ 
tration  when  the  Tyndall  effect  no  longer  occurs.  In¬ 
side  this  range  standard  curves  can  be  drawn  from 
which  the  concentration  can  readily  be  derived. 

A.  J.  Mee. 

Law  of  particle  projection.  A.  Sods  (Kolloid- 
chem.  Beih.,  1929,  30,  109— 112).— The  author  has 
previously  shown  (ibid.,  1927,  24,  123 ;  A.,  1926,  575) 
that  the  intensity  of  light  which  has  passed  through  a 
colloidal  solution  is  a  stepwise  function  of  the  thick¬ 
ness  of  the  layer  of  sol;  Certain  inconsistencies  in  the 
former  results  are  now  explained.  E.  S.  Hedges. 

Temperature  at  which  glass  containing  gold 
becomes  red,  and  the  temperature  at  which 
induced  birefringence  in  glass  disappears.  G. 
Tammann  and  H.  Schrader  (Z.  anorg.  Chern.,  1929, 
184,  293 — 294). — Finely-divided  gold  dissolved  in  a 
molten  silicate  glass  imparts  no  colour  to  the  latter 
when  rapidly  cooled,  since  the  gold  is  present  in  the 
atomic  state.  Experiments  in  which  glasses  contain¬ 
ing  04 — 2-0%  Au  are  maintained  at  different  constant 
temperatures  for  6  hrs.  show  that  a  deep  red  colour  is 
developed  in  every  case  at  and  above  390°;  hence  at 
this  temperature  the  gold  atoms  possess  sufficient 
mobility  to  unite  to  form  ultramicroscopic  particles. 
When  specimens  of  the  same  glass  are  suddenly  chilled 
after  being  heated  at  various  temperatures,  it  is  found 
that  a  temperature  of  385°  is  required  to  produce 
double  refraction.  The  temperature  at  which  the 
latter  vanishes  depends  on  the  temperature  from  which 
the  glass  has  been  chilled  ;  e.g.,  the  double  refraction 
due  to  chilling  from  3SS°  disappears  when  the  glass  is 
subsequently  heated  to  388°,  whereas  that  due  to 


chilling  from  650°  vanishes  at  351°.  These  results 
indicate  that  the  reddening  of  glass  containing  gold 
and  the  production  of  double  refraction  by  chilling 
are  both  processes  requiring  a  certain  freedom  of 
movement  of  the  glass  molecules.  F.  L.  Usher. 

Relation  between  dielectric  constant  of 
emulsions,  volume  concentration  of  the  dis¬ 
persed  phase,  and  degree  of  dispersion.  A. 
Pie  Kara  (J.  Phys.  Radium,  1929,  [vi],  10,  360 — 
369).— See  A.,  1929,  27. 

Dielectric  polarisation  and  structure  of  hydro¬ 
philic  colloids.  N.  Marinesco  (Compt.  rend.,  1929, 
189,  1274 — 1276).— Debye’s  theory  of  the  dielectric 
polarisation  of  solutions  is  used  to  determine  micelle 
size  and  to  explain  the  author’s  observations  on  the 
inductive  powers  of  colloids  (A.,  1929,  646,  1142).  It 
is  shown  that  1  g.  of  substance  fixes  dielectrically 
( VE—  Vs)jM  c.c.  of  water,  where  VE  and  Fs  are  the 
mol.  volumes  in  solution  and  in  the  solid  state,  respect¬ 
ively,  and  M  is  the  mol.  wt.  The  polarity  of  the  solu¬ 
tion  and  the  electric  moment  are  then  deduced.  The 
hydrophilic  coefficients  of  crystalline  haemoglobin, 
gelatin,  and  ovalbumin  are  15,  8- — 10,  and  11 — 13  c.c. 
of  water  per  gram  of  dry  substance,  respectively,  and 
are  minimal  at  the  isoelectric  points.  J.  Grant. 

Internal  friction  and  the  structure  of 
"  solvated  colloids.”  E.  0.  Kraemer  and  R.  V. 
Williamson  (J.  Rheology,  1929, 1, 76— 92) —A  model 
of  a  solvated  colloid  particle  is  discussed,  and  applied 
qualitatively  to  the  consideration  of  internal  friction 
and  other  physical  properties.  C.  W.  Gibby. 

.  Thermodynamic  analysis  of  the  observed 
osmotic  pressures  of  protein  salts  in  solutions  of 
finite  concentration.  G.  S.  Adair  (Proc.  Roy.  Soc., 
1929,  A,  126,  16— 24).— The  partial  osmotic  pressure 
of  the  protein  ions  (pp)  may  be  calculated  from  the 
observed  osmotic  pressure  (p)  of  a  solution  of  a  protein 
salt,  measured  with  membranes  permeable  to  water 
and  other  crystalloids  but  impermeable  to  the  protein, 
by  the  formula  p=pp+pf,  where  p,-  is  the  diffusible  ion 
pressure  difference,  or  the  pressure  due  to  the  excess  of 
diffusible  ions  inside  the  membrane.  In  order  to  con¬ 
firm  the  provisional  estimates  (cf.  A.,  1928,  1326)  of 
pp  and  Pi  and  to  interpret  the  osmotic  pressures  of 
concentrated  protein  solutions  a  more  general  method, 
based  on  the  fundamental  equations  of  Gibbs,  is  now 
developed.  The  following  formula  is  derived  :  p,= 
liT['‘mpnpdu,  where  mp=g.-mol.  of  protein  per  litre  of 
solvent,  np= the  mean  value  of  the  electric  charge  or 
valency  of  the  protein  ions  in  the  assemblage  of  protein 
ions  of  different  valencies,  and  u=EFjRT,  E  being  the 
membrane  potential  of  the  protein  salt,  measured 
under  conditions  where  the  activities  of  the  diffusible 
salts  have  been  kept  constant  by  the  equilibration  of 
protein  solutions  of  different  concentrations  with  a 
standard  solution  of  diffusible  electrolytes.  Both 
methods  have  been  applied  to  a  system  composed  of 
haemoglobin,  water,  potassium  chloride,  disodium 
phosphate,  and  potassium  dihydrogen  phosphate ; 
the  values  of  pp  are  found  to  be  almost  identical  in  the 
case  of  dilute  protein  solutions,  whilst  with  concen¬ 
trated  solutions  the  error  in  the  provisional  value  is 
about  6%.  L.  L.  Bircumshaw. 
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Plasticity  of  solvated  colloids.  S.  E.  Sheppard 
and  R.  C.  Houck  (J.  Rheology,  1929,  1,  20—30).— 
Measurements  of  the  thickness  of  the  thinnest  coherent 
films  of  substances  such  as  cellulose  acetates  and 
nitrate  on  mercury  probably  give  the  transverse  dimen¬ 
sions  of  long-chain  molecules,  a  conclusion  in  agree¬ 
ment  with  X-ray  measurements.  In  solutions  of 
cellulose  and  its  derivatives  the  micelles  may  be  chain- 
or  leaf-like  structures,  of  molecular  dimensions  trans¬ 
versely,  produced;  by  inter-crystallite  swelling  and 
complete  solvation.  The  peptisation  of  many  solvated 
colloids,  particularly  of  cellulose  derivatives,  is  often 
more  effective  in  mixtures  of  two  or  more  solvents. 
Evidence  regarding  the  production  of  homogeneous 
solutions  of  solvated  colloids  has  been  sought  by  in¬ 
vestigating  the  influence  of  solvent  composition  on  the 
viscosity  of  a  cellulose  ester  solution.  The  character 
of  the  curve  obtained  depends  on  the  nature  of  the 
ester,  the  viscosity  sometimes  passing  through  a 
minimum.  The  sols  of  minimum  viscosity  behave  as 
homogeneous  liquids,  showing  no  plasticity.  Plastic 
sols  containing  greater  or  smaller  amounts  of  water 
than  those  of  minimum  viscosity  show  diminished 
plasticity  after  shearing.  It  is  considered  that  plastic 
now  in  solutions  of  solvated  colloids  is  evidence  of 
incipient  gel  formation  or  incomplete  dispersion. 

C.  W.  Gibby. 

Galvano-colloids.  II.  Formation  of  alumin¬ 
ium  Hydroxide.  A.  V.  Dumanski  and  Z.  P. 
Tschescheva  (J.  Russ.  Pliys.  Chem.  Soc.,  1929,  61, 
1345 — 1351).— The  process  of  formation  of  alumina 
sol  by  the  addition  of  water  to  aluminium  amalgam  or 
to  aluminium-platinum  couple  is  accelerated  by 
increase  in  the  reacting  surface;  and  by  the  addition 
of  aluminium  chloride  or  potassium  hydroxide.  Sols 
containing  up  to  2-3%  of  alumina  can  be  prepared  in 
this  way  in  about.  2  hrs.  Sols  so  prepared  are  often 
dark  in  colour,  due  to  the  presence  of  particles  of 
colloidal  aluminium.  The  particles  of  alumina  in 
these  sols  are  charged  positively.  The  above  process 
consists  first  in  the  formation  of  hydroxide,  and  then 
iri  its  peptisation  by  aluminium  chloride ;  the  former 
process  is  1-4  times  as  fast  as  the  latter,  so  that 
alumina  gel  is  formed  simultaneously  with  sol.  An 
alumina  sol  can  also  be  prepared  by  dissolving  alumin¬ 
ium  foil  in  boiling  O-OlX-potassium  hydroxide  solu¬ 
tion  containing  2%  of  mannitol,  when  a  yellow  alumina 
gel  and  a  white  sol  are  obtained,  showing  that  in  this 
case,  too,  the  process  of  peptisation  is  slower  than  that 
of  hydroxide  formation.  Aluminium  plates  attacked 
by  acids  have  a  spongy  surface,  whilst  alkalis  produce 
a  pitted  surface.  .  Alumina  gel  is  exclusively  obtained 
by  the  anodic  oxidation  of  aluminium  anodes  in  water, 
whilst  alumina  sol  is  formed  when  the  medium  con¬ 
tains  aluminium  chloride.  After  protracted  passage 
of  the  current  the  presence  of  particles  of  colloidal 
aluminium  can  be  observed.  The  rate  of  dissolution 
of  the  anode  is  constant,  Sol  formation  does  not  take 
place  in  the  electrolysis  of  potassium  hydroxide- 
mannitol  solutions ;  this  is  ascribed  to  passivation  of 
the  aluminium  anode.  Aluminium  cathodes  were 
amalgamated  by  passing  a  current  through  aluminium 
chloride  solution,  with  a  mercury  anode ;  on  breaking 
the  current,  the  cathode  began  to  dissolve  with  the 
formation  of  alumina  sol.  R.  Truszkowski. 


Time-changes  of  emulsoids.  Theory  of 
syneresis.  S.  Liepatov  (Kolloid-Z.,  1929,  49, 
441 — 450). — Sols  of  viscose  are  very  unstable  and 
change  with  time;  the  viscosity  falls  during  the  first 
few  days  and  afterwards  rises  rapidly,  and  the  position 
of  the  viscosity  minimum  falls  earlier  for  more  dilute 
solutions.  Finally,  the  sols  set  to  gels  and  this  change 
occurs  more  readily  in  the  more  dilute  sols.  The 
presence  of  electrolytes  accelerates  both  the  viscosity 
change  and  the  sol-gel  transformation,  but  the  effect 
of  electrolytes  is  less  marked  in  concentrated  viscose 
sols.  The  viscosity  minimum  and  the  sol-gel  trans¬ 
formation  appear  earlier  at  higher  temperatures.  The 
lowering  of  viscosity  is  considered  to  be  due  to 
hydrolytic  chemical  changes  occurring  in  the  colloid 
particles.  Syneresis  appears  in  the  gels  the  earlier, 
the  more  dilute  is  the  gel  and  the  higher  is  the  tem¬ 
perature.  The  processes  of  gelation  and  syneresis  are 
discussed  in  relation  to  the  experimental  results  re¬ 
ported  and  it  is  maintained  that  gelation  and  syneresis 
depend  on  the  approximation  and  mutual  binding  of 
hydrated  particles  through  the  operation  of  molecular 
attractive  forces.  E.  S-  Hedges, 

Stability  of  the  sols  of  tungstic,  vanadic,  and 
silicic  acids.  S.  Ghosh  and  N.  R.  Dhar  (J. 
Physical  Chem.,  1929, 33, 1905— 1921). — The  influence 
of  electrolytes  on  the  stability  and  viscosity  of  sols  of 
tungstic,  vanadic,  and  silicic  acids  has  been  investig¬ 
ated.  Tungstic  acid  conforms  to  the  Schulze-Hardy 
law  and  concentrated  sols  require  more  of  an  electrolyte 
than  dilute  sols  for  coagulation.  The  effect  of  a 
mixture  of  the  chlorides  bf  potassium  and  barium 
necessary  for  coagulation  is  additive.  As  compared 
with  sodium  chloride  and  potassium  nitrate,  larger 
quantities  of  acids  and  smaller  amounts  of  the  salts  of 
weak  acids  are  required  to  coagulate  sols  of  vanadic 
and  tungstic  acids,  and,  like  silicic  acid,  these  sols  are 
stabilised  by  hydrogen  ions  and  sensitised  by  hydroxyl 
ions.  The  viscosities  of  these  sols  are  increased  by 
traces  of  an. alkali  and  decreased  by  small  amounts  of 
acid.  Ageing  is  accompanied  by  an  increase  in  vis¬ 
cosity  and  by  a  decrease  in  specific  conductance  in  the 
case  of  vanadic  and  tungstic  acids,  but  with  silicic  acid 
viscosity  and  conductivity  both  increase.  Boiling 
favours  instability,  and  sols  of  tungstic  and  vanadic 
acids  become  more  conducting  but  less  viscous. 

L.  S.  Theobald. 

Factors  influencing  precipitation  of  colloidal 
lead.  H.  Q.  Woodward  (J.  Cancer  Res.,  1929, 
13,  173 — 179). — The  coagulation  of  Bredig  lead  sols  is 
greatly  accelerated  by  rise  of  temperature;  up  to  37° 
it  is  retarded  by  addition  of  formaldehyde  or  dextrose 
(forming  soluble  compounds),  and  hastened  by  that  of 
hydrogen  peroxide.  Chemical  Abstracts. 

Colloidal  platinum  in  general  colloid  theories. 
S.  W.  Pennycuick  (Kolloid-Z.,  1929,  49,  407 — 412). 
— The  author’s  work  on  colloidal  platinum  is  reviewed 
in  the  light  of  Pauli’s  theory,  which  it  is  shown  to 
support.  Part  of  the  surface  of  colloidal  platinum 
consists  of  a  strong  platinic  acid — probably  H2Pt(OH)6 
—and  the  hydrogen  ions  of  this  acid  are  replaceable  by 
the  cations  of  added  salts.  The  acid  contained  in  the 
surface  is  responsible  for  the  negative  charge  and  the 
stability  of  the  sol.  The  surface  of  the  particles  also 
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contains  a  feebly  acidic  oxide,  which  is  held  respon¬ 
sible  for  the  protective  effect  of  univalent  bases  on 
lolloidal  platinum  and  also  for  the  peptising  action  of 
univalent  bases  on  the  coagulum.  In  the  prepar¬ 
ation  of  colloidal  platinum  sols  by  Bredig’s  method,  the 
presence  of  oxygen  is  not  necessary  for  the  stability 
of  the  sol ;  the  momentarily  high  temperature  of  the 
platinum  particles  and  the  electrolysis  of  the  solution 
are  sufficient  factors  for  the  formation  of  stabilising 
oxidation  products.  E.  S.  Hedges. 

Colloid  solubility.  I.  N.  Jermolenko  (Kolloid- 
Z.,  1029,  49,  424— 433).— The' factors  determining  the 
solubility  of  colloids  are  discussed  and  compared  with 
those  affecting  molecular  solubility.  In  particular, 
the  effect  of  ageing  and  the  influence  of  the  amount 
of  solid  phase  are  discussed.  Experiments  have  been 
directed  to  establishing  the  validity  of  the  solid-phase 
rule  for  the  dissolution  of  copper  carbonate  by  ammonia 
in  presence  of  ammonium  chloride.  The  relation  be¬ 
tween  the  amount  peptised  arid  the  amount  of  solid 
phase  shows1  that  the  process  is  an  example  of  dis- 
solution-peptisation  in  Wo.  Ostwald’s  classification. 
The  chemical  nature  of.  the  solid  phase  is  not  altered 
by  peptisation  with  dilute  electrolytes.  .  The  solu¬ 
bility  of  copper  carbonate  in  ammonia  is  increased, 
not  only  by  ammonium  chloride,  but  also  by  addition 
of  potassium  nitrate.  .E.  S.  Hedges. 

Unequal  distribution  of  stabilising  factors  on 
the  surface  of  colloidal  particles.  H.  R.Kruyt 
(Proc.  K.  Akad.  Wetensch.  Amsterdam*  1929,  32, 
857— 863).— The  behaviour  of  colloidal  particles  in 
cataphoresis  and  coagulation  is  discussed  on  the 
assumption  that  the  stabilising  factor,  e.g.,  electric 
charge,  is .  distributed  unequally  on  the  surface.  In 
such  a  case  :the  coagulation  probability  of  aggregated 
particles  becomes  less  than  that  of  the  individual 
particles,  owing  to  the.  screening  -of  the  uncharged 
surfaces  in  the  aggregate  by  the  charged  surfaces. 

F.  G.  Tryhorn. 

Coacervation.  (Partial  miscibility  in  colloid 
systems.)  H.  G.  B.  de  Jong  and  H.  R.  Kruyt 
(Proc,  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
849—856,  and  Kolloid-Z.,  1930,  50,  39— 48).— The 
term  “  coacervation  ”  is  applied  to  the  process  of  the 
visible  separation  into  its  component  phases  of  a  quasi- 
homogencous  lyophilic  colloid.  At  temperatures 
between  40°  and  50°  coacervation  occurs  in  iso-stable 
protein  sols  on  the  addition  of  aliphatic  alcohols, 
simple  and  poly- phenols,  and  many  inorganic  arid 
organic  salt  solutions.  As  for  flocculation,  a  decrease 
in  the  charge  and  the  hydration  in  the  colloid  systems 
are  necessary  for  coacervation,  but  in  the  latter 
phenomenon  the  water  in  the  coacervate  is  in  a  con¬ 
dition  in  which  it  is  not  miscible  With  the -rest  of  the 
water  in  the  system.  In  coacervation  the  original 
particles  arc  regarded  as  having  united  so  far  as  their 
solvation  layers  arc  concerned,  with  the  result  that  the 
coacervate  has  the  nature  of  a  liquid,  the  solvate  liquid 
having  in  some  degree  lost  its  mobility.  The  initial 
stages  of  coacervation  arc  brought  about  by  desolv¬ 
ation  through  a  change  in  the  constitution  of  the 
dispersion  medium  produced  by  the  addition  of  the 
coacervating  agent.  F.  G.  Trytiorn. 


Action  of  solutions  of  electrolytes .  on  kaolin 
suspensions.  I.  I.  Shuicov,  E.  A.  Kremlev,  and 
I.  P.  Promas  (J.  Russ.  Phys.  Chern.-  Soc.,  1929,  61, 
1329 — 1338). — The  increase  in  the  velocity  of  filtration 
of  Gluchov  kaolin  suspensions  caused  by  the  addition  of 
electrolytes  is  a  function  of  the  valency  of  the  cation 
but  not  of  the  anion  of  the  given  electrolyte.  An 
exception  to  this  is,  however,  the  stabilising  action  of 
hydroxyl  ions.  The  process  of  coagulation  of  Gluchov 
kaolin  suspensions  is  determined  both  by  the  action 
of  cations  and  by  the  increase  in  size  of  coagulate 
particles;  with  Gluchovietz  kaolin  the  second  factor 
is  absent.  For  this  reason,  the  coagulativc  action  of 
electrolytes  on  suspensions  of  the  former  kaolin  cannot 
be  estimated  by  measuring  the  bulk  of  coagulate 
formed.  R.  Truszkowski. 

Formation  of  periodic  structures  by  salting-out 
and  by  coagulation.  E.  S.  Hedges  (J.C.S.,  1929, 
2779 — 2782).— Periodic  precipitation  of  sodium 
chloride  may  be  obtained  by  allowing  hydrogen 
chloride  to  diffuse  into  a  horizontal  capillary  tube  con¬ 
taining  the  salt  solution.  The  spacing  increases  in  a 
manner  similar  to  that  of  the  ordinary  Liesegang 
effect.  Similar  results  were  obtained  with  potassium 
chloride,  and  with  barium  nitrate  hnd  riitric .  acid. 
These  results  cannot  be  explained  by  the  present 
theories  of  the  Liesegang  phenomenon.  When 
1 — 30%  ferric  chloride  solution  diffuses  into  0J% 
arseriious  sulphide  sol  in  capillary  tubes,  definite  bands 
are  hot  formed,  but  the  coagulum  consists  of  an 
undulatory  band.  C.  W.  Gibby. 

Hydrates  and  hydrogels.  H.  Kraut  (Kolloid-Z., 
1929,  49,  353 — 361). — An  attempt  is  made  to  devise 
a  method  for  the  comparison  of  hydrogels,  particularly 
those  of  aluminium  hydroxide  and  stannic  hydroxide, 
by  consideration  of  their  .colour,  surface,  splubility  in 
acids  or  bases  of  given  concentration,  water  content 
under  given  drying  conditions,  and  adsorptive  capacity 
towards  enzymes.  The  properties  of  gels  of  aluminium 
hydroxide  prepared  under  different  conditions  of  con¬ 
centration  and  temperature  are  described,  and  in  the 
case  of  stannic  hydroxide  it  is  shown  that  the  division 
into  a-  and  (J-stannic  acid  is  not  satisfactory.  Changes 
in:  the  properties  of  chromium  hydroxide  gel  on  ageing 
are  described.  E.  S.  Hedges. 

Hydrogels.  VI.  Conversion  of  water  of  hydr¬ 
ation  into  water  of  adsorption  in  the  mechanical 
disintegration  of  hydrated  crystals.  A.  Simon 
and  O.  Fischer.  VII.  Hydrates  of  chromic 
oxide.  A.  Simon,  O.  Fischer,  and  T.  Schmidt. 
VIII.  Hydrates  of  zirconium  dioxide.  A.  Simon 
and  O.  Fischer  (Z.  anorg.  Chcm.,  1929, 185, 101—106, 
107 — 129,  130 — 143;  cf.  Hagiwara,  A.,  1923,  ii,  234; 
Simon  and  others,  A.,  1927,  510,  511,  730;  1929,  27: 
Hiittig,  Magierkiewicz,  and  Fichmann,  A.,  1929,  511). 

* — VI.  Hagiwara’s  experiments  on  the  effect  of  fine 
grinding  on  the  condition  of  the  water  in  aluminium 
hydroxide  have  been  repeated  with  adequate  precau¬ 
tions  to  secure  the  establishment  of  equilibrium.  A 
crystalline  hydroxide  of  the  composition  AL,03,3H20, 
after  being  ground  under  water  to  colloidal  dimen¬ 
sions,  had  a  water  content  of  2-78  mols.,  thus  showing 
that  the  treatment  had  effected  a  chemical  change, 
probably  due  to  local  heating.  Comparison  of  the 
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dehydration  isobars  of  this  and  the  untreated  hydroxide 
shows  that,  apart  from  this  partial  decomposition, 
their  behaviour  is  identical.  Hagiwara’s  conclusions 
arc  not  substantiated. 

VII.  Hydrated  chromic  oxide  was  prepared  by  slow 
precipitation  in  the  cold  from  dilute  solution  (A),  by 
rapid  precipitation  from  hot  concentrated  solution  (JS), 
by  slow  dialysis  of  1%  chromic  nitrate  solution  (0),  by 
precipitation  from  solution  in  alkali  (D),  and  by  pro¬ 
longed  heating  of  a  precipitated  specimen  with  water 
under  pressure  (E). :  Isobaric  dehydration  curves  were 
determined  for  the  different  preparations,  and  in  the 
cases  of  (A)  and  (E)  evidence  of  the  presence,  of  a 
monohydrate,  and  less  certainly  of  trihydrate,  was 
obtained.  X-Ray  diagrams  showed  definite  inter¬ 
ference  lines  only  with  (E).  The  heat  of  formation 
calculated  by  means  of  Nernst’s  approximation 
formula  was,  greatest  for  (E)  and  least  for  (R),  whence  it 
is  inferred  that  water  is  morc(  firmly  combined  in  the 
former.  Experiments  on  the  peptisation  or  dissolution 
of  preparations  of  different  ages  in  various  solutions 
lead  to  the  same  classification  as  do  the  other  methods 
of  investigation.  It  is  concluded  that  freshly-prepared 
specimens  are  always  amorphous  and  that  the  water  is 
held  mainly  by  capillarity.  The  process  of  ageing  is 
extremely  slow  and  consists  in  the  combination .  of 
water  to  a  monohydrate,  and  possibly  to  a  trihydrate. 
Specimens  prepared  under  conditions  of  slow  mole¬ 
cular  aggregation  are  of  a  more  advanced  “  age  ”  than 
those  in  which  . the  aggregation  was  rapid. 

VIII.  Experiments  with  zirconium  dioxide  similar 
to  those  described  for  chromic  oxide  indicate  that  no 
definite  hydrate  is  formed  under  any  conditions,  and 
that  the  final  result  of  ageing  is  the  production  of 
the  anhydrous  oxide-)- water.  Little  difference  was 
observed  between  specimens  prepared  under  conditions 
of  rapid  and  of  slow  aggregation.  E.  L.  Usher. 

Solid-phase  rule.  II.  Dissolution  and  peptis¬ 
ation  of  oxides  and  hydroxides.  Wo.  Ostwald 
and  W.  ROdiger  (Kolloid-Z.,  1929,  49,  412—423; 
cf.  ■  this  voh,  34). — The  validity  of  the  solid-phase 
rule  has  been  investigated  for  several  metallic  hydr¬ 
oxides.  The  variation  of  the  amount  of  substance 
peptised  with  the  amount  of  the  solid  phase  present 
has  been  established  by  means  of  quantitative  experi¬ 
ments  on  the  peptisation  of  stannic  acid  by  hydro¬ 
chloric  acid  and  by  potassium  hydroxide  at  10°  and 
at  100°,  aluminium:  hydroxide  by  hydrochloric  acid, 
zinc  hydroxide  by  sodium  hydroxide,  and  bismuth 
hydroxide  by  lactose  and  by  sucrose.  Exceptions  to 
the  solid-phase  rule  appear  in  the  systems  zinc 
hydroxide-hydrochloric  acid  and  zinc  hydroxide- 
acetic  acid,  where  the  solubility  is  independent  of 
the  amount  of  the  solid  phase.  It  is  held  that  in  the 
exceptional  cases  molecular  chemical  reaction  is 
chiefly  concerned,  whilst  the  solid-phase  rule  applies 
where  colloid-chemical  processes  are  mainly  involved. 
The  four  types  of  peptisation  curve  (previously 
reported)  are  further  discussed.  E.  S.  Hedges. 

Electrokinetic  potential  and  its  relation  to  the 
rate  of  coagulation  of  colloids.  I.  B.  N.  Ghosh 
(J.C.S.,  1929,  2693 — 2703). — The  electrokinetic  poten¬ 
tials  of  arsenious  sulphide  and  ferric  hydroxide  sols 
in  the  zone  of  rapid  coagulation  have  been  investig¬ 


ated.  The  potential  is  the  higher  the  greater  is  the 
coagulating  concentration  of  a  uni  valent,  cation.  The 
zone  of:  rapid  coagulation  is  variable.  Addition  of 
potassium  or  lithium  chloride  to  salts  of  multivalent 
cations  raises  the  potential  at  which  coagulation 
takes  place,  the  rise  increasing  with  the  amount  of 
potassium  chloride  present.  The  rate  of  coagulation 
of  arsenious  sulphide  Sol  by  these  mixtures  does  not 
depend  on  the  . electrokinetic  potential.  Ferric  hydr¬ 
oxide  sol  is  coagulated  by  various  electrolytes  at  a 
potential  of  about  32  millivolts,  in  agreement  with 
the  conception  of  a  critical  potential.  Its  rate  of 
coagulation  is.  accelerated  by  the  addition  of  thymol, 
urethane,  and  methyl  alcohol,  with  corresponding 
lowerings  of  potential.  The  coagulation  of  arsenious 
sulphide  sol  by  potassium  chloride  is  accelerated  by 
the  addition  of  phenol  and  amyl  alcohol,  which  retard 
coagulation  by  strontium  chloride,  in  both  cases 
without  change  in  the  potential.,  The  anomalous 
behaviour  of  arsenious  sulphide  sol  can  be  explained 
if  there,  is  an  attractive  force  between  the  particles 
varying  as  a  higher  power  of  the  distance  than  that 
involved  in  the  electrical  repulsion  of  the  double 
layers,  and  if  there  is  strong  preferential  adsorption 
of  the  ion  having  the  same  charge  as  that  of  the 
colloid.  C.  W.  Gibby. 

Precipitation  of  mercuric  iodide  in  gels  and  in 
glycerol.  B.  Kisch  (Kolloid-Z.,  1929,  49,  433— 
435). — Further  experiments  (cf.  A,,  1929,  1382)  on 
the  interaction  of  mercuric  chloride  and  potassium 
iodide  in  media  of  gelatin  and  agar  are  described  ; 
the  formation  of .  precipitation  rings  is  complicated 
by  the  fact  that  mercuric  iodide  is  soluble  in  excess 
of  either  of  the  reagents.  When  mercuric  iodide  is 
precipitated  in  a  viscous  medium  such  as  gelatin  or 
glycerol,  the  yellow;  form  is  produced  and  is  unusually 
stable  at  the  ordinary  temperature.  Contrary  to  the 
accepted  view,  this  phenomenon  is  not  directly  con¬ 
nected  with  the  viscosity  of  the  medium.  The 
stability  of  the  yellow  modification  is  favoured  by  a 
hygroscopic  medium  and  by  a  low  content  of  water. 
The  transformation  of  the  yellow  form  into  the  red  is 
accelerated  by  light  and  by  rise  of  temperature. 

E.  S.  Hedges. 

Electrophoresis  of  protein  sols  in  the  presence 
of  gold  sols.  Albumin,  gelatin,  and  casein. 
E.  B.  R.  PRiDEATnc  and  F.  O.  Howitt  (Proc.  Roy. 
Soc.,  1929,  A,  126,  126— 137).— The  macro-  and 
micro-methods  for  the  determination  of  electro¬ 
phoretic  velocities  in  an  electric  field  are  reviewed 
and  compared,  and  reasons  are  advanced  for  con¬ 
sidering  the  macro-method  to  bo  the  more  exact. 
Details  are  given  of  an  improved  U-tube  apparatus 
by  means  of  which  the  electrophoretic  motion  of 
gold  sol  boundaries  has  been  measured,  and  results 
are  recorded  for  the  following  solutions  :  gold  0/01 — 
0-015%,  albumin  0-05 — 0-1%,  acetate  buffer  0-02A ; 
gold  0-01%,  gelatin  0-1%,  acetate  buffer  0-002 — - 
0-02AT;  gold,  casein,  and  acetate  buffer.  The  agree¬ 
ment  between  the  results  of  different  investigators 
using  different  methods  is  best  in  the  case  of  albumin. 
The  curve  representing  the  variation  of  the  velocity 
with  pa,  obtained  in  the  present  investigation,  is 
almost  exactly  a  straight  line  which  cuts  the  axis  of 
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zero  velocity  at  pn  4-95.  In  the  case  of  gelatin,  the 
results  show  a  want  of  symmetry  in  the  cataphoresis, 
but  the  points  down  to  p„  5-5  lie  almost  on  a  straight 
line  which  makes  about  the  same  angle  with  the 
abscissa  as  the  corresponding  line  for  albumin,  and 
cuts  the  line  of  zero  velocity  at  the  same  point, 
pa  4-95.  From  6-0  onwards,  the  velocity  appears 
to  remain  fairly  constant.  With  casein  two  sets  of 
results  are  obtained,  according  as  velocities  are  taken 
on  the  upward  or  downward  moving  sides.  The 
minimum  pa  at  which  a  stable  solution  and  a  definite 
negative  velocity  could  be  obtained  was  4-75,  and 
an  isoelectric  zone  is  indicated  within  the  limit 
pn  3-65 — 4-75.  L.  L.  Bircumshaw. 

Formation  of  pectin  jellies  by  sugar.  G. 
Spencer  (J.  Physical  Chem.,  1929,  33, 1987 — 2011).— 
The  conditions  underlying  gelation  in  the'  system 
acid(or  alkali)-pectin-sugar  have  been  investigated 
using  a  method  for  the  preparation  of  gels  in  the 
cold.  The  minimum  concentrations  of  acid  and  sugar 
necessaiy  to  form  a  gel  when  plotted  against  each 
other  give  two  fields  in  which  gelation  occurs  'on  the 
acid  and  alkaline  side  of  neutrality  and  which  enclose 
a  pectin  sol  region.  With  other  precipitating  agents, 
such  as  alcohol  or  glycerol,  the  boundary  line  becomes 
continuous  with  a  maximum  near  the  neutral  point. 
In  the  case  of  sugar  the  field  of  gelation  on  the  acid 
side  is  enlarged  by  an  increase  in  concentration  of 
pectin.  Further  experiments  support  the  hypothesis 
that  pectin  sol  is  stabilised  by  adsorbed  water  and 
anions,  and  the  soluble  organic  compounds  which 
destabilise  the  sol  do  so  by  lowering  the  vapour 
ressure  of  the  dispersion  medium  and  in  some  cases 
y  neutralising  the  negative  charge  resulting  from 
anion  adsorption.  An  increase  in  hydrogen  or  hydr¬ 
oxyl  ions  on  either  side  of  the  maximum  of  the 
boundary  curve  decreases  the  amount  of  adsorbed 
water  and  hence,  the  amount  of  precipitant  required. 
The  practical  application  of  this  hypothesis  in  jelly- 
making  is  discussed.  L.  S.  Theobald. 

Effect  of  salts  on  sugar-pectin  jelly-formation. 
G.  Spencer  (J.  Physical  Chem.,  1929, 33, 2012 — 2020 ; 
cf.  preceding  abstract). — Mainly  a  discussion  of  the 
results  of  previous  investigators.  Salts  generally  pre¬ 
cipitate  pectin  more  readily  in  alkaline  than  in  acid 
solutions.  The  gel-sol  boundary  line  is  slightly 
depressed  by  the  addition  of  salts  in  alkaline  solution 
and  raised  in  acid  solution.  L.  S.  Theobald. 

Antagonistic  action  of  ions  on  gelatin.  R. 
Labes  and  H.  Zain  (Arch.  exp.  Path.  Pharm.,  1929, 
146,  63 — 77). — The  precipitation  of  gelatin  from 
aqueous  solution  by  alcohol  which  in  the  absence  of 
salt  reaches  a  maximum  at  the  isoelectric  point  of 
gelatin  (pH  4-7)  is  affected  in  such  a  way  by  the 
presence  of  small  quantities  of  calcium  chloride  that 
the  maximum  precipitation  occurs  on  the  alkaline  side 
of  the  isoelectric  point.  In  the  presence  of  sodium 
chloride  the  maximum  is  displaced  towards  the  acid 
side,  blit  in  this  case  considerably  larger  concentra¬ 
tions  of  the  salt  are  required  to  effect  the  same  degree 
of  displacement.  When  both  salts  are  simultaneously 
present  they  oppose  each  other’s  action,  but  the  effect 
of  a  given  quantity  of  calcium  chloride  is  neutralised 
only  by  a  considerably  larger  quantity  of  sodium 


chloride.  These  observations  explain  the  apparent 
antagonistic  action  of  these  two  salts  in  relation  to 
their  action  on  gelatin  described  by  Fenn  (Proc. 
Nat.  Acad.  Sci.,  1916,  2,  534).  W.  O.  Kermack. 

Influence  of  alkaloids  on  the  flocculation 
optimum  of  lecithin.  H.  Zain  (Arch.  exp.  Path. 
Pharm.,  1929,  146,  78 — S3). — Suspensions  of  Merck’s 
commercial  egg-lecithin  in  buffer  solutions  of  various 
pa  values  show  maximum  flocculation  at  pn  1-9 — 
2-4,  but  when  alkaloid  salts  are  present  in  suitable  con¬ 
centrations  (morphine  hydrochloride,  cocaine  hydro¬ 
chloride,  atropine  sulphate,  strychnine  nitrate,  or 
quinine  hydrochloride)  the  zone  of  flocculation  is  dis¬ 
placed  to  a  less  acid  reaction  and  becomes  broadened. 
Very  little  effect  is  noticed  with  concentrations  of 
alkaloids  1  in  20,000.  The  effect  is  quite  marked 
with  concentrations  1  in  2000,  whilst  at  concentrations 
1  in  200  the  zone  of  flocculation  is  much  displaced 
and  very  broad.  The  above  Salts  are  in  the  order  of 
their  activity,  morphine  hydrochloride  being  the  least 
and  quinine  hydrochloride  the  most  active. 

W.  0.  Kermack. 

Dissociation  of  acids  in  methyl  and  in  ethyl 
alcohol.  D.  M.  Mttrray-Rttst  and  (Sir)  H. 
Hartley  (Proc.  Roy.  Soc.,  1929,  A,  126,  84 — 106). — 
With  the  object  of  determining  whether  acids  which 
behave  as  strong  electrolytes  in  water  retain  this 
property  in  alcoholic  solution,  as  was  found  by 
Goldschmidt  (A.,  1925,  ii,  .128)  to  be  the  case  for  the 
halogen  hydracids,  measurements  have  been  made  of 
the  electrical  conductivity  at  25°  of  solutions  of  the 
following  acids  in  methyl  and  ethyl,  alcohol  over  the 
range  0-0001 — 0-002AT :  hydrochloric,  chloric,  per¬ 
chloric,  ethylsulphuric,  benzenesulphonic,  nitric,  iodic, 
and  thiocyanic  acids.  The  measurements  were  carried 
out  by  the  Kohlrausch  method  as  described  by  Frazer 
and  Hartley  (A.,  1925,  ii,  1163),  with  two  modifications 
suggested  by  Ulich  (A.,  1925,  ii,  671).  The  results 
indicate  that  the  first  five  acids  are  strong  electro¬ 
lytes  in  alcoholic  solution;  there  is  probably  more 
association  in  ethyl  than  in  methyl  alcohol.  The 
mobility  of  the  hydrogen  ion  is  calculated  to  be 
142-0  in  methyl  alcohol  and  59-5  in  ethyl  alcohol. 
The  remaining  three  acids — nitric,  iodic,  and  thio¬ 
cyanic — -behave  as  weak  electrolytes  in  alcoholic  solu¬ 
tions,  the  calculated  dissociation  constants  for  nitric 
and  thiocyanic  acids  in  ethyl  alcohol  being  of  the 
same  order  as  that  of  benzoic  acid  in  water.  It  is 
suggested  that  the  addition  of  water  could  be  used 
as  a  qualitative  test  to  distinguish  between  strong 
and  weak  acids  in  alcoholic  solution,  since  by  adding 
about  0-5%  of  water  to  the  alcoholic  solution  (about 
0-001 N)  of  a  strong  acid,  the  conductivity  is  decreased 
by  about  25 — 30%,  whilst  a  similar  addition  to  a 
solution  of  a  weak  acid  causes  an  increase  of  20 — 
30%.  L.  L.  Bircumshaw. 

Activity  of  sulphuric  acid  in  mixed  solvents. 
I.  J.  S.  Przeborovski,  V.  I.  Georgievski,  and 
N.  D.  Filippova  (Z.  physikal.  Chem.,  1929,  145, 
276 — 282;  cf.  A.,  1928,  23). — Densities,  viscosities, 
and  conductivities  of  solutions  of  sulphuric  acid  in 
alcohol-water  mixtures  have  been  determined,  and 
the  potential  of  a  hydrogen  electrode  has  been 
measured  in  the  same  solutions.  The  activity  of  the 
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sulphuric  acid  passes  through  a  minimum,  and  is 
higher  in  the  presence  of  70%  and  more  of  alcohol 
than  in  aqueous  solution.  Decrease  of  viscosity  is 
not  invariably  accompanied  by  increase  in  conduct¬ 
ivity.  An  attempt  is  made  to  establish  a  connexion 
between  the  hydrogen  electrode  potential  and  con¬ 
ductivity  and  viscosity.  F.  L.  Usher. 

Influence  of  intensive  drying  on  inner  equi¬ 
libria.  V.  A.  Smits,  E.  Swart,  and  P.  Bruin 
(J.C.S.,  1929,  2712— 2723).— Experiments  are  de¬ 
scribed  which  show  that  an  apparent  effect  of  drying 
on  the  vapour  pressure  of  hexane  can  be  obtained 
with  moist  liquid.  The  influence  of  the  velocity  of 
heating,  and  of  the  degree  of  admixture  of  the  phos¬ 
phoric  oxide  with  the  liquid,  are  discussed.  The 
observed  increases  in  the  vapour  pressure  of  nitrogen 
pentoxide  on  intensive  drying  may  be  due  to  the 
production  of  oxygen  by  the  interaction  of  phosphoric 
oxide  with  traces  of  nitric  acid.  The  m.  p.  of  ammonia 
is  not  appreciably  altered  by  drying  for  5  years  over 
phosphoric  oxide.  C.  W.  GlbbY. 

Influence  of  an  indifferent  gas  under  pressure 
on  the  vapour  pressure  of  water.  J.  J.  van  Laar 
(Z.  physikal.  Chem.,  1929, 145,  207— 219).— A  formal 
deduction  from  thermodynamical  theory  of  the  fact, 
established  experimentally  by  Bartlett  (A.,  1927,  207), 
that  the  vapour  pressure  is  increased  four-fold  when 
an  indifferent  gas  such  as  nitrogen  under  a  pressure 
of  the  order  of  1000  atm.  is  mixed  with  water  vapour. 

F.  L.  Usher. 

Transition  temperature  of  carbon  tetra¬ 
chloride  as  a  fixed  point  in  thermometry.  E.  L. 
Sicau  and  H.  F.  Meier  (J.  Amer.  Chem.  Soc.,  1929, 
51,  3517—3519 ;  cf.  McCullough  and  Phipps,  A.,  1928, 
1094). — The  value  —47-55^0-12°  was  found;  appre¬ 
ciable  supercooling  occurs  and  the  transition  temper¬ 
ature  is  unsuitable  as  a  thermometric  fixed  point. 

S.  K.  Tweedy. 

Dehydration  of  calcium  sulphate.  S.  Yamane 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 12, 
126 — 131). — The  hemihydrate  and  dihydrate  of  cal¬ 
cium  sulphate  retain  water  at  all  temperatures 
between  200°  and  700° ;  the  quantity  of  water  thus 
bound  is  constant  for  each  temperature,  and  diminishes 
progressively  as  the  temperature  rises.  This  pheno¬ 
menon  is  ascribed  to  adsorption. 

R.  Truszkowski. 

System  copper-zinc.  R.  Ruer  and  K.  Kremers 
(Z.  anorg.  Chem.,  1929,  184,  193 — 231 ;  cf.  Bauer 
and  Hansen,  B.,  1927,  939). — The  liquidus  and  solidus 
curves  of  copper-zinc  alloys  have  been  redetermined, 
and  the  solidification  interval  of  the  a-series,  and 
still  more  of  the  (3 -series  of  mixed  crystals  is  found  to 
be  far  smaller  than  has  been  hitherto  assumed. 
Liquid  alloys  containing  62-1  and  40-2%  Cu  solidify 
at  constant  temperature.  Changes  taking  place  in 
the  solid  phase  have  been  examined  by  means  of 
heating  and  cooling  curves  for  (3  mixed  crystals.  A- 
simple  transition  (3  —  (3"  occurs  at  444°  in  the  case 
of  mixtures  containing  61 — 55%  Cu,  whereas  those 
containing  51 — 43%  Cu  undergo  a  double  transition 
at  464°  (p  —  (3')  and  454°  ((3'  —  (3").  The  character 
of  the  (3-phase  has  been  further  examined  by  deter¬ 
mination  of  the  specific  heats  of  copper,  zinc,  and 


mixtures  containing  80 — 45%  Cu  over  the  temper¬ 
ature  range  850—200°,  heats  of  transition  being  cal¬ 
culated  on  the  assumption  that  the  atomic  heats  are 
additive.  The  maximum  heat  of  transition  is  given 
by  a  regulus  with  51-81%  Cu,  the  thermal  behaviour 
of  which  closely  resembles  that  of  iron  at  the  temper¬ 
ature  of  its  magnetic  transformation.  The  trans¬ 
formation  of  (3-brass  does  not  occur  exclusively  in  a 
homogeneous  phase,  but  involves  the  appearance  of 
at  least  one  new  phase,  although  no  change  in  the 
lattice  structure  can  be  detected.  The  nature  of  the 
compounds  formed  between  zinc  and  copper  is  critic¬ 
ally  discussed.  Evidence  afforded  by  the  thermal 
behaviour  can  be  reconciled  with  the  results  of  X-ray 
examination  and  electrical  conductivity  measure¬ 
ments  if  the  formuke  of  the  two  compounds  are 
assumed  to  be  Cu91Zn,,  and  Cu.-Zn,-,. 

F.  L.  Usher. 

System  copper-oxygen.  R.  Vogel  and  W. 
Pocher  (Z.  Metallk.,  1929, 21,  333—337,  368—371).— 
Thermal  analysis  and  microscopical  examination  of 
copper  containing  oxygen  have  shown  that  many  of 
the  results  previously  obtained  for  the  equilibria  in 
this  system  are  incorrect.  Prolonged  annealing  in 
nitrogen  at  950°  followed  by  slow  cooling  results  in 
the  retention  of  0-8%  Cu20  (0-08%  0)  in  solid  solu¬ 
tion.  If  copper  containing  more  than  0-08%  0  is 
annealed  for  a  long  time  below  375°  decomposition 
of  the  cuprous  oxide  takes  place  with  the  formation 
of  cupric  oxide  and  the  saturated  solid  solution  of 
oxygen  in  copper.  Cuprous  oxide  itself  decomposes 
similarly  so  that  it  must  be  regarded  as  metastable 
below  275°.  Above  1230°  there  is  a  region  of  im- 
miscibility  in  mixtures  containing  8—50%  Cu20. 
Cuprous  oxide  melts  at  1230°  and  forms  a  eutectic 
with  cupric  oxide  containing  32%  GuO,  m.  p.  1075°. 
Mixtures  containing  more  than  34%  CuO  become 
completely  liquid  at  1110°  with  the  evolution  of 
oxygen  until  the  eutectic  composition  is  reached; 
this  temperature  must  be  regarded  therefore  as  the 
m.  p.  of  cupric  oxide.  The  effect  of  variations  in 
the  partial  pressure  of  oxygen  on  the  equilibria  in  the 
system  Cu20-CuO  is  considered  and  pressure-temper¬ 
ature  composition  curves  are  given  showing  the 
relations  in  this  system.  A.  R.  Powell. 

Titanium  and  hydrogen.  L.  Kirschfeld  and 
A.  Sieverts  (Z.  physikal.  Chem.,  1929, 145, 227 — 240 ; 
cf.  A.,  1926,  356,  810). — The  isobar  at  atmospheric 
pressure  and  the  isotherms  at  1000°,  800°,  640°,  600°, 
and  500°  have  been  determined  for  the  system 
titanium-hydrogen,  and  the  results  are  shown  in  a 
space  diagram.  The  curves  are  similar  to  those 
obtained  with  zirconium  and  thorium. 

F.  L.  Usher. 

System  N.,05-HN03.  E.  Berl  and  H.  H. 
Saenger  (Monatsh.,  1929,  53  and  54,  1036 — 1056). — 
The  relation  between  the  density  (dj5)  and  the  per¬ 
centage  composition  of  mixtures  of  nitrogen  pentoxide 
and  nitric  acid  is  represented  by  a  smooth  curve 
without  maximum  or  minimum.  The  electrical  con¬ 
ductivity  rises  to  a  maximum  at  88-88%  N205  (100% 
HN03=  85-71%  N205),  corresponding  with  a  com¬ 
pound  N205,6HN03.  The  b.  p.  decreases  linearly 
with  increasing  concentration  of  the  oxide,  whilst  the 
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f.-p.  diagram  shows  a  minimum  (—69°)  at  a  concen¬ 
tration  of  88-9%  N205  (i'.e.,  N205,6HN03).  A  mini¬ 
mum  value  for  the  specific  heat  is  found  at  87-5% 
N,0S,  whilst  the  heat  of  dissolution  increases  almost 
linearly  with  the  concentration.  The  behaviour  of 
mixtures  towards  wrought  and  cast  iron  and  Krupp’s 
steel  F2 A  is  investigated ;  with  the  exception  of  pro¬ 
tected  cast  iron,  for  which  the  action  is  approximately 
constant  with  85-93 — 90-1%  N205,  it  is  found  that 
the  chemical  action  increases  with  increased  oxide 
concentration.  Crystalline  nitrogen  pentoxide  has 
d  2  05.  H.  Burton. 

Hydrated  oxides.  XVII.  System  cobaltic 
oxide-water.  G.  F.  Huttig  and  R.  Kassler  (Z. 
anorg.  Chem.,  1929, 184,  279—288 ;  cf.  Veil,  A.,  1927, 
014). — Isobaric  dehydration  curves  have  been  deter¬ 
mined  for  specimens  of  hydrated  oobaltic  oxide  pre¬ 
pared  in  various  ways.  When  the  molecular  ratio 
of  water  to  oxide  is  less  than  3  the  water  is  held 
more  tenaciously  than  would  be  expected  on  the 
assumption  of  adhesion  or  capillarity.  Dehydration 
between  the  limits  3  :  1  and  1  :  1  increases  smoothly 
with  rise  of  temperature,  and  the  ease  with  which 
the  water  can  be  removed  varies  with  the  mode  of 
preparation.  No  evidence  of  the  existence  of  a 
definite  compound  intermediate  between  a  mono-  and 
a  tri-hydrate  has  been  obtained.  Removal  of  water 
from  a  product  having  the  composition  Co203,H20 
takes  place  at  constant  temperature,  and  is  usually 
accompanied  by  the  formation  of  cobalto-cobaltic 
oxide.  The  existence  of  a  definite  monohydratc  is 
indicated,  and  this  is  supported  by  the  appearance 
of  X-ray  spectrograms  of  products  of  varying  com¬ 
position.  A  comparison  is  drawn  between  this  system 
and  the  system  ferric  oxide-water.  F.  L.  Usher. 

Ceramics  of  refractory  substances.  IV. 
System  zirconium  dioxide -beryllium  oxide.  0. 
Ruff,  F.  Ebert,  and  E.  Stephan  (Z.  anorg.  Chem., 
1929, 185,  221—224;  cf.  A.,  1929,  766).— The  fusion 
curve  of  mixtures  of  the  above  substances  shows,  a 
eutectic  at  about  2180°  and  40 — 45  mol.-%  BeO. 
X-Ray  examination  shows  the  reversible  transform¬ 
ation  of  zirconium  dioxide  into  the  tetragonal  modific¬ 
ation,  and  the  normal  lattice  of  beryllium  oxide  per¬ 
sists  unchanged  over  the  entire  range  of  temperature 
employed.  Beryllium  oxide  volatilises  readily  from 
the  mixture,  the  m.  p.  of  which  after  prolonged 
heating  reaches  that  of  pure  zirconium  dioxide. 

F.  L.  Usher. 

Fusion  curve  of  the  system  a-naphthylamine- 
fi-naphthylamine.  I.  Gubelmann  and  H.  J. 

Weiland  (Ind.  Eng.  Chem.,  1929,  21,  1239—1241). _ 

The  f.-p.  curve  for  mixtures  containing  0 — 10%  of 
[J-naphthylamine  has  been  determined.  Pure  a-naph- 
thylamine  has  m.  p.  49-3°.  J.  G,  A.  Griffiths. 

Dissociation  of  the  compounds  HgBr„,2NH 
and  HgCl2,2NH3.  Francois  (Bull.  Soc/chim* 
1929,  [iv],  45,  1008— 1013).— Sec  A.,  1929,  1388. 

Hydration  of  aluminates  of  calcium.  H. 
Hydration  products  of  tricalcium  aluminate.  T. 
Thorvaldson,  N.  S.  Grace,  and  V.  A.  Vigfusson 
(Canad.  J.  Res.,  1929,  1,  201— 213).— In  a  further 
study  of  tricaleium  aluminate  (cf.  ibid.,  36),  it  has 


been  found  that:  exposure  of  lime  and  alumina  in  the 
correct  proportions  to  steam  at  150°  gives  the  hexa- 
hydrate,  which  on  ignition  at  1 100°  yields  the  anhy¬ 
drous  compound.  The  solubility  of  the  hexahydrate 
as  determined  by  gravimetric  methods  is  0-0246  and 
0-026S  g.  per  100  c.c.  at  21°  and  40°,  respectively, 
whilst  the  density  as  determined  by  displacement  in 
kerosene  is  2-522  g.  per  c.c.  X-Ray  data  are  tabulated 
and  the  crystal  structure  is  described,  the  lattice 
constant  being  12-576  A.r!_0’02,  with  8  mols.  in  the 
unit  cube.  By  exposing  the  anhydrous  aluminate  to 
atmospheres  of  different  humidities  at  temperatures 
below  21°,  evidence  was  obtained  of  the  formation  of 
a  series  of  higher  hydrates  crystallising  in  hexagonal 
plates  and  containing  from  8  to  12  mols.  of  water, 
but  the  water  is  very  loosely  held  and  adsorption  of 
water  by  the  finely-crystallinc  hydrate  makes  the 
exact  formulae  uncertain.  The  heats  of  dissolution  in 
dilute  hydrochloric  acid  (1  :  200)  at  20°  of  the  hydrates 
corresponding  with  C,  8,  10,  and  12H20  were  519, 
498,  482,  and  472  g.-cal.  per  g.,  respectively,  and 
these  differences  support  the  view  that  a  scries  of 
hydrates  exists,  as  do  the  changes  in  refractive  index 
with  degree  of  hydration.  Dehydration  of  the  hexa¬ 
gonal  plates  at  21°  produces  no  change  of  shape, 
however,  and  the  X-ray  diffraction  patterns  of  the 
hydrates  with  8,  10,  and  12H20  are  almost  identical. 

H.  J.  Dowden. 

System  potassium  metasilicate-silica.  F.  C. 
Kracek,  N.  L.  Bowen,  and  G.  W.  Morey  (J.  Physical 
Chem.,  1929,  33,  1857 — 1879 ;  cf.  Morey  and  Fenner, 
A.,  1917,  ii,  370). — By  means  of  the  quenching  method, 
the  differential  thermocouple  method,  and  hydro¬ 
thermal  crystallisation,  a  study  of  the  system  potass¬ 
ium  mctasilicate-silica  has  been  made.  Three  com¬ 
pounds  K20,Si02,  K20,2Si02,  and  K20,4Si02,  m.  p. 
9769,  1036°,  and  765°,  respectively,  occur  in  this 
system  and  the  eutectics  are  at  775°  and  45-5%  Si02 
(by  weight)  and  752°  and  69-0%  Si02.  The  liquidus 
curve  of  IC>0,2Si02  is  of  an  unusual  type,  in  that 
solid  solutions  are  formed  with  excess  of  both  potassium 
oxide  and  silica ;  the  solid  solutions  decompose  into  the 
pure  compound  and  melt  at  814°  and  993°,  respectively. 
An  enantiotropic  inversion  is  found  in  K20,2Si02 
at  590°.  The  compound  K20,4Si02  is  apparently 
biaxial  and  positive  with  a  1-477  and  y  1-482. 
Temperature-composition  diagrams  arc  reproduced. 

L.  S.  Theobald. 

Studies  of  Ba0-Al203-Si02  and  Zn0-Al203- 
Si02  separately  with  eutectics,  KNaO-felspar 
eutectic,  and  Ca0-Mg0-Al203-Si02  eutectic. 
D.  C.  Zimmer  and  J.  M.  Neff  (J.  Amer.  Ceram.  Soc., 
1929,  12,  746 — 749). — The  purpose  of  the  investig¬ 
ation  was  to  determine  the  deformation  eutectic  of 
the  above  system,  and  to  study  the  effect  of  variations 
in  alumina  and  silica  on  these  eutectics  when  applied 
to  glazes.  The  results  are  given  in  diagrams  and  the 
formula;  of  the  two  best  glazes  obtained  are  quoted. 

-  F.  Salt. 

Influence  of  alumina  and  silica  on  the 
(K20-Na20)-Al203-Si0, eutectic.  W.N. Butter- 
worth  and  P.  Kates  (J.“  Amer.  Ceram.  Soc.,  1929, 
12,  750 — 752).— The  influence  of  alumina  and  silica 
on  the  (K20-Na,0)-Al203-Si02  eutectic  has  been 
studied.  The  mixtures  were  made  up  into  small 
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cones  of  the  standard  pyrometric  type.  Reduction 
of  silica,  lowers  the  deformation  temperature  of  the 
KNa0-Al203-Si02  eutectic;  reduction  of  alumina 
causes  little  change.  It  is  concluded  that  the  deform¬ 
ation  eutectic  is  approximately. 

(0-78Na20, 0-221^0),  +204Al2O3-3-43SiO,. 

F.  Salt. 

Equilibrium  in  the  reduction  of  silver  chloride 
by  hydrogen.  F.  Ishikawa  and  M.  Watanabe 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  552 — 
561). — The  equilibrium  has  been  studied  statically 
over  the  temperature  range  456—710°  for  liquid  silver 
chloride  and  3S3 — 417°  for  the  solid.  The  equilibrium 
constants  have  been  calculated  and  fitted  to  the 
reaction  isochore.  F.  J.  Wilkins. 

Action  of  hydrogen  fluoride  on  compounds  of 
selenium  and  tellurium.  III.  Solubilities  of 
tellurium  dioxide  and  oxyfluoride.  E.  B.  R,  Pri- 
deaux  and  J.  O’N.  Millott  (J.C.S.,  1929,  2703— 
2709). — The  system  H20-HF-Te02  has  been  investi¬ 
gated  at  10°  and  the  conditions  of  existence  of  the 
oxyfluorides  have  been  defined.  A  saturated  solution 
of  tellurium  dioxide  in  hydrogen  fluoride  contains 
about  81%  of  the  latter.  The  presence  of  dissolved 
tellurous  acid  does  not  affect  the  hydrogen-ion  activity 
of  hydrofluoric  apid  as  measured  by  the  quinhydrone 
electrode.  C.  W.  Gibby. 

Equilibrium  in  the  molten  state  between 
potassium,  sodium,  and  their  iodides.  E. 
Rinck  (Compt.  rend.,  1929,  189,  1272— 1274).— The 
mean  value  of  the  equilibrium  constant  for  the 
reaction  Na+KI=^K+NaI  at  800°  is  56.  The 
ratios  of  the  values  for  the  other  halides  (A.,  1929, 
993)  approximate  closely  to  the  ratios  of  the  at.  wts. 
of  the  corresponding  anions.  J.  Grant. 

Reciprocal  salt-pair  MgS0,-Na2(N03)2-H20. 
Ill,  IV,  V.  W.  SchrOder  (Z.  anorg.  Chem.,  1929, 
184,  63—76,  77—89;  185,  153—166;  cf.  A.,  1929, 
267).— III.  Isotherms  of  the  system  Mg(N03)2-MgS04- 
H20  have  been  determined  at  three  additional  tem¬ 
peratures  between  0°  and  100°.  The  triple  salt  points 
Mg(N03)2,6H20-MgS04,6H20-MgS04,H20  and 
Mg(N03)2,6H20-MgS0j.6H20-MgS04,7H20  lie  slightly 
above  35°  and  at  nearly  25°,  respectively.  A  space 
diagram  of  the  system  is  given. 

IV.  Existing  data  relating  to  the  25°  and  50°  iso¬ 
therms  of  the  system  MgSQ4-2NaN03-H20  have  been 
corrected  and  amplified,  and  the  isotherm  of  the 
system  MgS04-Na2S04-H20  at  63°,  at  which  tem¬ 
perature  vanthoffite,  astrakhanite,  loweite,  and  mag¬ 
nesium  sulphate  hexahydrate  can  coexist  as  stable 
phases,  has  been  investigated.  Previous  work  on  this 
system  (cf.  Blasdale  and  Robson,  A.,  1928,  243)  is 
critically  reviewed,  and  a  space  diagram  embodying 
the  most  trustworthy  data  is  given. 

V.  Existing  data  relating  to  the  systems  NaN03- 
H20,  Mg(N03),-2NaN03-H20,  and  Na2S04-2NaAT03- 
H20  between  0°  and  100°  are  critically  reviewed,  and 
amended  space  diagrams  of  the  last  two  are  given. 

F.  L.  Usher. 

Reciprocal  salt  pair  MgS04+2KN0-^±= 
Mg(N03)2+K2S04.  I.  A.  Beneath  and  H.  Ben- 
rath,  [with  H.  Wazelle]  (Z.  anorg.  Chem.,  1929, 
184,  359—368). — Complete  phase  diagrams  are  given 


for  the  reciprocal  pair  Bystem  MgS04-KN03  at  25° 
and  50°.  At  25°  the  leonite  field  does  not  appear, 
whilst  that  of  MgS04,6H20  is  very  small ;  at  50° 
neither  MgS04,7H20  nor  schonite  exists.  Levi’s 
observation  of  the  transition  of  schonite  into  leonite 
above  50°  could  not  be  confirmed.  H.  F.  Gillbe. 

Equilibria  between  water  and  the  nitrates, 
chlorides,  and  sulphates  of  sodium  and  potass¬ 
ium.  E.  Cornec  and  H.  Krombach  (Ann.  Chim., 
1929,  [x],  12,  203 — 295). — A  more  detailed  account 
of  work  already  abstracted  (A.,  1929,  1388). 

Quaternary  system  K20-N205-H2C12-H20. 
V.  I.  Nikolaev  and  N.  S.  Dombrovskaja  (J.  Russ. 
Phys.  Chem,  Soc.,  1929,  61,  1251— 1257).— At  lower 
temperatures  potassium  is  present  chiefly  as  chloride, 
the  proportion  of  nitrate  increasing  with  rise  of 
temperature.  R.  Truszkowski. 

Displacement  of  heterogeneous  equilibrium  of 
two  molten  metals  with  their  salts  by  a  third 
indifferent  substance.  J.  J.  van  Laar  (Z.  anorg. 
Chem.,  1929,  185,  35—48;  cf.  A.,  1926,  355).— 
Mathematical.  F.  L.  Usher. 

Double  decomposition  in  the  absence  of  a 
solvent.  X.  A.  G.  Bergman  and  N.  S.  Dom¬ 
brovskaja  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1451 — 1478). — A  scheme  for  the  classification  of 
reciprocal  systems  is  given.  R.  Truszkowski. 

Free  energy  of  formation  in  fused  salts.  III. 
Bismuth  halides.  G.  Devoto  and  A.  Guzzi 
(Gazzetta,  1929,  59,  708—712;  cf.  A.,  1928,  955, 
1096). — The  free  energy  of  formation  of  bismuth 
chloride,  bromide,  and  iodide  has  been  calculated 
from  measurements  of  the  decomposition  potential 
of  the  fused  salts  at  temperatures  between  250°  and 
500°.  At  350°  the  free  energies  of  formation  of 
bismuth  chloride  and  bromide  are  respectively  67,600 
and  48,100  g.-cal.  The  discrepancy  between  the 
decomposition  potential  (0-95  volt)  for  bismuth 
chloride  at  its  m.  p.  calculated  from  thermal  data 
and  that  found  by  experiment  (i-09  volts)  may  be 
due  to  the  formation  of  a  subchloride  of  bismuth. 
Extrapolation  of  the  free  energy-temperature  curve 
for  bismuth  iodide  indicates  a  dissociation  of  about 
65%  at  700°.  F.  G.  Tryhorn. 

Elimination  of  systematic  errors  in  older 
thermochemical  data.  P.  E.  Verkade  and  J. 
Coops,  jun.  (Rec.  trav.  chim.,  1929,48, 1267 — 1271). — 
Polemical.  R.  J.  W.  Le  Fevre. 

Thermochemistry  of  chlorine  and  hypo- 
chlorous  acid.  W.  A.  Roth  (Z.  physikal.  Chem., 
1929,  145,  289 — 297). — The  hydrolysis  constant  for 
chlorine  in  dilute  aqueous  solution  calculated  from 
cryoscopic  measurements  is  in  agreement  with  the 
accepted  value,  1-5 — 1-6x10+  The  heat  of  dis¬ 
solution  of  chlorine  gas  in  water  without  hydrolysis, 
deduced  from  data  by  Jakowkin  (cf.  A.,  1899,  ii,  736) 
and  by  Neumann  and  Muller  (cf.  A.,  1929,  1238),  is 
+6-9  kg.-cal.  at  18°.  Distribution  experiments  at  0° 
and  measurement  of  the  heat  of  dilution  at  19°  lead  to 
the  same  result  for  the  ratio  [H0C1]/[C120]  in  aqueous 
solution.  The  high  hydration  constant  (115  at  19°) 
obtained  by  combining  the  two  series  of  experiments 
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corresponds  with  the  high  heat  of  hydration,  8-0 
kg. -cal.,  for  the  reaction  C120  aq.  +  H,0=2H0Cl  aq. 

F.  L.  Usher. 

Thermochemistry  of  the  double  salts  formed 
by  One  molecule  of  cupric  chloride  with  two 
molecules  of  the  chlorides  of  potassium,  rubid¬ 
ium,  or  caesium.  A.  Bouzat  and  E.  Ciiauvenet 
(Bulk.  Soc.  chim.,  1929,  [iv],  45,  913—922;  cf..  A., 
1924,  ii,  19).— A  discussion  of  results  which  have  been 
previously  abstracted.  F.  L,  Usher. 

Dependence  on  temperature  of  the  rate  of 
formation  of  cupric  sulphide  and  the  heat  of 
loosening-  [of  the  crystal  lattice].  K.  Fischbeck 
and  0.  Dorner  (Z.  anorg.  .Chem.,  1929,  184,  167— 
179;  cf.  A.,  1929,  12.30).— The  absorption  of  sulphur 
from  solution  by  cuprous  sulphide  proceeds  at  a  con¬ 
veniently  measurable  speed,  which  increases  3-5  times 
for  a  rise  of  10°  at  the  ordinary  temperature.  The 
rate  of  growth  of  the  cupric  sulphide  layer  is  propor¬ 
tional  to  the  Concentration  gradient  of  the  diffusing 
sulphur  atoms  and  to  the  number  of  mobile  sulphur 
atoms  in  the  lattice,  both  factors  being  expressible  in 
the  form  of  equilibrium  constants.  By  determining 
the  quantity  log  (rate  of  formation)  at  different  tem¬ 
peratures  and.  applying  van  ’t  Hoff’s  formula,  the 
heat .  equivalent  of  the  complete  process  has  been 
calculated.  The  heat  equivalent  of  the  second  of  the 
two  factors  is  the  heat  of  dissolution  of  sulphur  in 
cupric  sulphide,  which  can  be  evaluated  from  data 
already  available,  and  the  heat  of  loosening  is  then 
found  by  difference  to  be  14-75  kg.-cal.  per  g.-atom. 
The  corresponding  value  for  silver  sulphide  is  14 
kg.-cal,,  whereas  the  value  calculated  from  the  vari¬ 
ation  of  the  ionic  mobility  with  temperature  is  52-6 
kg.-cal.  It  follows  that  the  mobilisation  of  ions  in 
the  lattice  represents  a  condition  of  the  crystal  differ¬ 
ent  from  that  in  which  uncharged  atoms  are  mobilised. 
In  cupric  sulphide  also  the  heat  of  loosening  is  not 
directly  related  to  the  (metallic)  electrical  conduct¬ 
ivity.  F.  L.  Usher. 

Heat  of  combustion  of  ergosterol,  isoergo- 
sterol,  and  cholesterol.  C.  E.  Bills,  W.  M.  Cox, 
jun.,  and  G.  E.  Steel  (J.  Biol.  Chem.,  1929,  84’ 
655 — 656).— The  heats  of  combustion  of  the  three 
compounds  are  10,053,  10,050,  and  10,289  g.-cal.  per 
g.,  respectively.  C.-R.  Harington. 

Sensitive  method  for  comparing  the  resist¬ 
ances  of  electrolytes  to  high  frequencies.  A. 
Decbxer  (Physikal.  Z.,  1929,  30,  946 — 948).— A  pre¬ 
liminary  description  of  a  new  method  and  its  applic¬ 
ation  to  copper  sulphate  solutions. 

R.  A.  Morton, 

Non-validity  of  Ohm’s  law  for  alternating- 
current  circuits  containing  capacity  and  resist¬ 
ance.  O.  Franke  and  O.  Riediger  (Z.  Elcktro- 
chcm.,  1929,  35,  914 — 919). — Contrary  to  the  state¬ 
ments  of  Ahmadi  and  Tandon  (A.,  1929,  1014);  Ohm’s 
law  is  rigidly  valid  for  circuits  of  the  above  type. 

R.  CCTHILL. 

Validity  of  Ohm’s  law  in  the  case  of  strongly 
conducting  solid  electrolytes.  W.  Jost  (Z 
physikal.  Chem.,  1929,  B,  6,  210— 214).— Measure¬ 
ments  of  the  conductivity  of  solid  silver  iodide  at 
218°  and  silver  chloride  at  300°  show  that  Ohm’s  law 


is  obeyed  over  the  range  0-03  to  9  volts/cm.  The 
mean  values  of  the  respective  conductivities  arc  1-49 
and  1-95  X  Kb3.  O.  J  Walker. 

Nitro-derivatives  of  platinum.  VIII.  I.  I. 
Tschernaiev  and  S.  I.  Chorunzhenkov  (Ann.  Inst. 
Platine,  1929,  7,  98 — 112). — Solutions  of  frans-nitro- 
chlorides.  of  bivalent  platinum  exhibit  a  fairly  high 
electrical  conductivity,  the  value  of  which  does  not 
alter  oil:  keeping  and  varies  with  dilution  according 
to  the  Ostwald  law;  the  Ostwald  constants  arc  of 
the  order  Kb4.  cis-Nitrochlorides  have  a  much  lower 
conductivity ;  this  is  practically  independent  of  con¬ 
centration,  and  increases  rapidly  with  time. 

R.  Truszkowski. 

Electrochemistry  of  solutions  of  antimony 
trichloride  in  bromine.  W.  A.  Plotnikov  and 
O.  K.  Kudra  (Z.  physikal.  Chem.,  1929,  145,  265 — 
275).— Specific  and  molar  conductivities  of  solutions 
of  antimony  trichloride  in  bromine  have  been  deter¬ 
mined.  The  specific  conductivity  reaches  a  maximum 
at  97%  SbCl3.  During  electrolysis  bromine  and 
chlorine  are  liberated  simultaneously  at  the  anode, 
whilst  crystals  of  antimony  trichloride  and  tribromide 
are  found  on  the  cathode.  The  results  are  explained 
by  assuming  the  dissociation  Sb2Cl6  7=  Sb2Cl3"  + 
3CT.  The  specific  conductivity  is  proportional  to  the 
concentration  of  the  double  molecule. 

F.  L.  Usher. 

Complex  lead  salts.  (Mme.)  N.  Demassieux 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  9S9 — 1001). — Con¬ 
ductivity  measurements  have  been  made  during  the 
addition  of  Sodium  carbonate  solution  to  solutions  of 
various  lead  salts.  With  0-02M-lcad  chloride  two 
discontinuities  are  found,  which  are  said  to  indicate 
the  formation  of  phosgenite,  PbCl2,C03,  and  of  lead 
carbonate.  Similar  compounds  are  formed  with  lead 
bromide  and  iodide,  but  no  complex  is  formed  in  the 
case  of  lead  nitrate.  The  action  of  sodium  oxalate 
oii  lead  chloride  and  bromide  is  said  to  give  rise  to 
the  compounds  PbCl2C204  and  PbBr2C.,04.  Oxalic 
acid  reacts  in  solution  with  lead  chloride;  bromide, 
iodide,  and  nitrate,  giving  the  same  compounds  in 
the  first  two  cases,  and  only  lead  oxalate  in  the  last 
two.  C.  W.  Gibby. 

Basicity  and  constitution  of  some  inorganic 
acids  from  electrical  conductivity  and  coagul¬ 
ation  experiments.  W.  V.  Bhagwat  and  N.  R. 
Dhar  (J.  Indian  Chem.  Soc.,  1929,  6,  781 — 791). — 
Electrical  conductivity  measurements  of  sodium  hypo- 
phosphite  solutions  of  different  concentrations,  and 
comparison  of  the  coagulating  power  of  the  salt  with 
that  of  potassium  chloride  on  ferric,  ceric,  and  zircon¬ 
ium  hydroxide  sols  suggest  that  hypophosphorous 
acid  is  monobasic  with  a  slight  tendency  to  be  dibasic. 
Similarly,  phosphorous  acid  is  mainly  dibasic  with  a 
slight  tendency  to  be  tribasic.  The  latter,  however, 
does  not  appear  to  form  the  polymerised  molecule 
(H3P03)2  ionising  to  form  H4P206"  as  suggested  by 
Italiener  (“  Beitrage  zur  Kenntnis  der  phosphorigen 
Saure  und  ihrer  Salze,”  Freiburg,  1917).  Iodatcs 
exist  in  a  partly  polymerised  state.  Coagulation 
experiments  with  sodium  and  potassium  salts  show 
that  the  antimonic,  titanic,  boric,  vanadic,  tungstic, 
and  molybdic  ions  are  bivalent,  and  also  that  chromic 
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acid  exists  in  solution  mainly  as  H2Cr04  and  potassium 
dichromate  as  KHCr04.  The  coagulating  power  of 
potassium  hydroxide  for  ferric  hydroxide  sols  does 
not  change  appreciably  on  the  addition  of  the  hydr¬ 
oxides  of  zinc,  tin,  lead,  chromium,  or  aluminium. 
This  supports  the  view  that  these  hydroxides  are 
present  in  solution  as  negatively  charged  sols  and  do 
not  form  zincates,  stannates,  etc.  M.  S.  Burr. 

Determination  of  absolute  potential.  J.  Billi- 
ter  (Monatsh,,  1929,  53  and  54,  813 — 821).— -A  dis¬ 
cussion  of  methods  previously  employed. 

L.  S.  Theobald. 

Electrochemical  properties  of  polonium.  F. 
Joliot  (Compt.  rend.,  1929,  189,  986 — 988). — -The 
oxidation  and  reduction  reactions  of  polonium  com¬ 
pounds  have  been  studied  by  observing  the  changes 
in  the  deposition  curve  on  the  addition  of  a  reagent 
to  a  standard  solution  of  polonium  electrolysed  in 
the  author’s  apparatus  (A.,  1927,  633).  The  critical 
deposition  potentials  ( C.D.P .)  of  the  constituent  ions 
on  the  addition  of  hydrogen  peroxide,  oxalic,  sulphur¬ 
ous,  tellurous,  and  chromic  acids,  together  with  the 
analogy  between  the  chemical  properties  of  tellurium, 
polonium,  and  bismuth,  suggest  the  existence  of 
cations  (C.D.P.  0-37  .  and  0-02  volt)  corresponding 
with  PoO"  and  a  suboxide  or  metal  ion,  respectively, 
and  an  anion,  PoO 3"  (C.D.P.  1-1  volts),  produced  by 
hydrolysis.  J.  Grant. 

Oxidation-reduction.  XV.  Potentiometric 
studies  of  the  aminoindophenols  :  phenol-blue, 
m-tolylenediamine-indophenol,  and  o-toluidine- 
indophenol.  B.  Cohen  and  M.  Phillips  (U.S. 
Public  Health  Rep.,  Suppl.  74,  1929,  32  pp.).— The 
equilibrium  potentials  of  mixtures  of  phenol-blue, 
»i-tolylenediamine-indophenOl,o-toluidine-indophenol, 
and  their  leuco-compounds,  respectively,  have  been 
determined  potentiometrically  in  buffers  of  various 
concentrations  at  30°.  The  electrode  equations  for 
the  three  systems,  involving  the  dissociation  constants 
of  the  oxidants  and  the  reactants,  have  been  deduced 
and  the  constants  evaluated.  The  values  of  the  con¬ 
stants  for  the  oxidants  were  checked  by  colorimetric 
and  spectrophotometric  measurements.  Phenol-blue 
is  slowly  decomposed  to  indophcnol  in  alkaline  solu¬ 
tion,  and  to  dimethvl-p-phenylenediamine  and  benzo- 
quinone  in  acid  solution,  in  -Tolylencdiamine-indo- 
phenol  is  sufficiently  stable  to  be  used  as  an  indicator. 

A.  I.  Vogel. 

Variations  in  potential  at  a  metal-air  boundary. 

M.  Andaner  (Z.  physikal.  Chem.,  1929,  145,  220— 
226;  cf.  A.,  1929,  144).— The  P.D.  between  a  metal 
surface  and  air  is  changed  when  any  part  of  the 
metal  is  charged  electrolytically  with  hydrogen  or 
oxygen.  By  means  of  apparatus  previously  described 
such  variations  of  potential  have  been  observed  with 
platinum,  silver,  mercury,  nickel,  and  iron,  but  not 
with  palladium,  copper,  or  aluminium.  The  effect, 
which  is  of  the  order  0T  volt,  is  considered  to  be  due 
to  the  formation  of  a  conducting  film  of  gas  over  the 
entire  surface  of  the  metal.  F.  L.  Usher. 

Volta  effect.  Influence  of  oxidation  of  the 
electrodes.  E.  Dubois  (Compt.  rend.,  1929)  189, 
126(1). — Metal  electrodes  immersed  in  pure  oxygen  at 
low  pressure  for  a  few  minutes  in  the  cold  become 


electronegative,  a  maximum  variation  ill  the  Volta 
effect  of  0-8  volt  (for  palladium)  being  obtained.  The 
effect  is  increased  at  high  temperatures,  and  in  all 
cases  the  electrode  returns  to  the  electropositive  state 
if  subsequently  heated  in  a  vacuum.  J.  Grant. 

Electrolysis  by  means  of  an  asymmetrical 
alternating  current.  F.  Halla  (Z.  Elektrochem., 
1929,  35,  838 — 847). — The  theory  of  electrolysis  by  a 
direct  current  with  a  superimposed  alternating  current 
is  discussed  in  relation  to  the  current  density-voltage 
curves  for  electrolysis  with  direct  current.  A  biblio¬ 
graphy  of  electrolysis  with  symmetrical  and  asym¬ 
metrical  alternating  currents  is  appended. 

R.  CUTHILL. 

Moto-electrical  effect  [of  various  metals]. 
W.  J.  MiiLLER  and  K.  Konopicky  (Monatsh.,  1929, 
53  and  54,  707 — 720). — The  current  produced  in  a 
short-circuited  cell  consisting  of  two  similar  electrodes 
in  the  same  electrolyte  by  the  movement  of  one 
electrode  (inoto-electric  effect)  has  been  investigated 
for  copper,  zinc,  iron,  nickel,  lead,  and  silver  in  a 
saturated,  acid,  or  alkaline  solution  of  sodium  chloride, 
with  or  without  the  addition  of  a  ferric  salt  or  hydrogen 
peroxide  as  an  oxidising  agent.  The  moto-clectric 
effect  occurs  only  with  electrodes  which  can  react  in 
some  vvay  with  the  electrolyte;  ideal,  unattackable 
electrodes  show  no  effect.  The  small  negative  effect 
shown  by  copper  and  lead  is  independent  of  the 
concentration  of  hydrogen  ions ;  a  further,  larger 
effect  of  opposite  sign  is  superimposed  on  this  in  the 
case  of  metals  such  as  zinc  winch  react  with  the 
electrolyte  and  this  effect  is  markedly  affected  by 
the  hydrogen-ion  concentration.  In  the  presence  of 
oxidising  agents  a  third  effect  appears  which  is  larger 
than  either  of  the  other  two  effects  and  is  negative 
in  alkaline  and  positive  in  acid  solution.  The  results 
are  discussed  in  terms  of  the  changes  in  concentration 
arising  at  the  diffusion  layer  around  the  electrode 
and  the  influence  of  movement  on  these  changes. 

L.  S.  Theobald. 

Theory  of  the  valve  electrode.  Anodic 
behaviour  of  aluminium.  W.  J.  Miller  ahd  K. 
Konopicky  (Z.  physikal.  Chem.,  1929, 145,  241— 255 ; 
cf.  A.,  1929,  770): — A  reply  to  Giinther-Schulze  (cf. 
ibid.,  1247).  Further  evidence  is  recorded  in  support 
of  the  authors’ theory. 

Anodic  behaviour  of  aluminium.  A.  Gunther- 
Schulze,  W.  J.  Muller,  and  K.  Konopicky  (Z. 
physikal.  Chem.,  1929,  145,  256;  cf.  preceding 
abstract). — Objections  to  the  experiments  of  Muller 
and  Konopicky  are  withdrawn.  F.  L.  Usher. 

Beccpierel  effect.  II.  C.  Winther  (Z,  phvs- 
ikal.  Chem.,  1929,  145,  81—96;  cf.  A.,  1928,  247).— 
The  potential  changes  of  the  copper  oxide  electrode 
under  different  conditions  have  been  followed.  The 
electrode  consists  of  oxidised  copper  on  copper  or 
platinum.  Its  potential  varies  with  the  oxygen  con¬ 
centration  of  the  solution.  When  immersed  in  potass¬ 
ium  chloride  solution,  consumption  of  oxygen  by  the 
electrode  appears  to  proceed  indefinitely.  It  is  there¬ 
fore  an  irreversible  oxygen  electrode.  The  potential 
of  the  electrode  depends  on  its  nearness  to  the  walls 
of  the  electrode  vessel,  diminishing  as  the  thickness 
of  the  layer  of  solution  in  front  of  it  diminishes. 
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This  phenomenon  makes  it  possible  to  construct  a 
galvanic  “  position  ”  element.  On  the  basis  of  this 
and  previous  work  (loc.  cil.)  the  origin  of  the  Bccquercl 
effect  is  stated  to  be  as  follows.  The  copper  plate  is 
an  oxygen  electrode  with  an  oxygen  pressure  far 
smaller  than  that  at  the  surface  of  the  oxide  layer. 
In  the  dark  there  is  a  continual  consumption  of 
oxygen  by  the  copper  and  replacement  of  this  by 
diffusion  in  the  liquid  until  a  steady  state  is  reached. 
On  irradiation  the  copper  oxide  becomes  a  conductor 
and  the  whole  thus  forms  an  oxygen  concentration 
cell.  The  potential  of  the  copper  electrode  then  rises, 
whilst  that  of  the  copper  oxide  falls  until  they  are 
both  the  same.  The  rise  of  potential  of  the  copper 
is  the  positive  Becquerel  effect.  An  artificial  Bec- 
querel  electrode  may  be  constructed  by  connecting  a 
quinhydrone  electrode  and  a  copper  electrode  by  a 
selenium  cell.  When  the  latter  is  irradiated  the 
potential  of  the  copper  electrode  rises  (positive 
Becquerel  effect)  and  that  of  the  quinhydrone  elec¬ 
trode  falls  (negative  Becquerel  effect). 

M.  S.  Burr. 

Influence  of  the  medium  on  the  photovoltaic 
effect  of  copper  iodide.  (Mlle.)  M.  Quintin 
(Compt.  rend.,  1929,  189,  126S — 1269). — The  photo¬ 
potential  of  copper  covered  elect  roly  tically  with  a 
layer  of  iodide  is  made  up  of  an  instantaneous  effect 
and  a  potential  varying  as  a  function  of  time.  In 
solutions  of  copper  salts  the.  former  is  positive  and 
almost  zero  and  then  becomes  increasingly  negative, 
although  the  darkness  potential  remains  constant. 
In  neutral  electrolytes  it  is  positive  and  decreases 
with  time.  In  solutions  of  alkali  iodides  it  is  also 
positive  and  increases  to  a  value  which  remains  con¬ 
stant,  and  within  a  certain  concentration  range  is 
characteristic  of  an  iodine  electrode.  The  phenomena 
indicate  the  production  of  cupric  ions  and  the 
simultaneous  action  of  light  on  the  liquid  medium 
and  on  the  photosensitive  substance  (cf.  Athanasiu, 
A.,  1929,  514).  J.  Grant. 

Method  for  investigating  the  course  of  the 
reaction  in  the  formation  of  molecular  hydrogen 
from  atoms.  H.  Senftleben  and  0.  Riechemeier 
(Physikal.  Z.,  1929,  30,  745— 750).— Hitherto  it  has 
been  possible  to  follow  the  formation  of  molecules  from 
atomic  gases  only  in  a  qualitative  manner.  Quan¬ 
titative  work  has  been  hindered  by  difficulties  relating 
to  the  nature  and  surface  condition  of  the  walls  of 
the  containing  vessel,  the  purity  of  the  gas,  etc. 
Details  are  given  of  methods  for  eliminating  various 
disturbing  influences ;  the  causes  of  certain  difficulties 
have  been  traced  and  other  suggestions  have  been 
disposed  of.  The  rate  of  recombination  of  hydrogen 
atoms  (produced  by  the  action  of  mercury  exposed 
to  the  light  of  the  resonance  line)  has  been  followed, 
the  results  indicating  that  triple  collisions  play  an 
important  part  in  the  recombination. 

R.  A.  Morton. 

Velocity  of  unimolecular  decomposition  of  a 
simple  gas.  H.  J.  Schumacher  and  G.  Sprehger 
(Naturwiss.,  1929,  17,  997). — The  velocity  of  decom¬ 
position  of  nitrogen  pentoxide  at  low  pressures  is 
discussed.  The  velocity  is  not  dependent  on  the 
pressure,  below  0-5  mm.,  which  is  in  contradiction 


to  theory.  The  theory  of  unimolecular  reactions 
having  been  developed  from  the  side  of  complicated 
organic  molecules,  it  is  important  to  ascertain  whether 
it  holds  for  simple  inorganic  gases.  It  docs  not 
appear  to  do  so  for  nitrogen  pentoxide.  It  has  been 
found  that  the  decomposition  of  nitryl  chloride,  N02C1, 
is  also  unimolecular.  The  velocity  of  decomposition 
of  this  compound  was  investigated  within  the  tem¬ 
perature  range  100 — 150°,  and  with  pressures  varying 
from  10,000  to  15  mm.  The  velocity  was  found  to  be 
dependent  on  the  pressure  of  nitryl  chloride.  The 
addition  of  inactive  gases,  e.g.,  oxygen  and  nitrogen, 
causes  an  increase  in  the  velocity,  which  is  in  accord¬ 
ance  with  the  theory.  The  velocity  of  decomposition 
of  nitrogen  pentoxide  was  also  investigated  at  very 
low  pressures,  and  it  was  found  that  down  to  O'OS  mm. 
the  reaction  proceeded  with  normal  velocity,  but 
below  this  pressure  the  velocity  became  progressively 
smaller  and  smaller,  so  that  complete  decomposition 
could  never  be  obtained.  These  results  show  without 
doubt  that  the  explanation  of  the  unimolecular 
decomposition  of  nitrogen  pentoxide  requires  some 
special  mechanism,  whereas  the  decomposition  ,  of 
nitryl  chloride  is  according  to  theory.  A.  J.  Mee. 

Gaseous  combustion.  W.  T.  David  and  W. 
Davies  (Nature,  1930,  125,  127 — 128). — Intensity  of 
the  luminosity  in  an  exploded  gaseous  mixture  is 
practically  completely  dependent  on  temperature  and 
the  amount  of  chemical  combination  has  little,  if  any, 
effect  on  intensity  of  emission.  Flame  photographs, 
therefore,  merely  indicate  temperature  and  not  the 
chemical  condition  of  gases  behind  the  wave  front. 
Chemical  combination  in  the  gaseous  phase  appears 
to  result  in  the  formation  of  long-lived,  abnormal 
molecules  which  are  more  easily  excited  to  give 
luminous  vibrations.  Correlation  of  temperature  and 
pressure  records  when  thin  platinum  or  rhodium  wires 
were  immersed  in  the  exploding  gases  indicates  that 
the  gaseous  molecules  after  combination  contain  an 
excess  of  internal  energy  which  can  be  readily  com¬ 
municated  to  a  hot  surface.  L.  S.  Theobald. 

Explosion  of  hydrogen-air  mixtures  in  a  closed 
vessel.  I,  II.  B.  H.  Thorp  (Phil.  Mag.,  1929, 
[vii],  8,  813 — 824,  824 — 833). — I.  A  diaphragm  indic¬ 
ator  suitable  for  measurements  of  pressure  in  gaseous 
explosions  in  closed  vessels  is  described.  A  flat  invar 
diaphragm,  0-75  mm.  thick,  is  clamped  firmly  on  to 
a  seating  turned  in  the  wall  of  the  explosion  vessel, 
and  on  it  is  mounted  a  light  pillar  carrying  a  light 
mirror.  By  using  a  long  beam  of  light  the  deflexion 
can  be  measured  to  1  in  500.  The  results  arc  com¬ 
pared  with  those  of  Pier  (A.,  1909,  ii,  7S9),  Maxwell 
and  "Wheeler  (A.,  1928,  248),  Siegel  (A.,  1914,  ii,  52S), 
Bone  (A.,  1925,  ii,  S00),  and  others,  and  it  is  concluded 
that  the  differences  between  them  are  connected  with 
differences  in  size  and  shape  of  explosion  vessel.  The 
use  of  vessels  of  different  shapes  and  sizes  has  a 
marked  effect  on  the  maximum  pressure  developed 
by  a  given  mixture  of  gases,  which  cannot  be  due  to 
heat  loss  before  maximum  pressure,  as  the  rate  of 
attainment  of  the  latter  varies  directly  as  the  diameter, 
whilst  the  rate  of  heat  loss  varies  inversely  as  the 
diameter.  The  cause  of  the  differences  is  probably  a 
time  lag  in  the  combustion. 
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II.  Six  scries  of  explosions  are  recorded,  at  initial 
pressures  of  1  atm.,  the  ratios  of  nitrogen  to  oxygen 
being  0,  2,  3-9,  4-9,  6-1,  and  6-8,  respectively,  and  the 
ratios  to  hydrogen  being  over  as  wide  a  range  as 
possible.  In  mixtures  containing  excess  of  oxygen 
there  is  extensive  incomplete  combustion  at  maximum 
pressure,  and  to  a  smaller  extent  in  the  presence  of 
excess  of  hydrogen.  The  values  for  the  specific  heat 
of  steam  calculated  from  maximum  pressure  measure¬ 
ments  must  consequently  always  be  too  high.  The 
extent  of  incomplete  combustion  can  be  calculated 
by  taking  the  lowest  apparent  specific  heat  as  true ; 
it  varies  from  about  3%  to  0  in  the  presence  of  excess 
of  hydrogen,  and  from  about  5  to  11%  in  excess  of 
oxygen.  It  is  increased  by  replacement  of  excess 
hydrogen  by  nitrogen,  and  decreased  by  replacement 
of  excess  oxygen  by  nitrogen.  C.  W.  Gibby. 

Spark  ignition  of  low  inflammable  gas  mix¬ 
tures.  K.  Yumoto  (Proc.  Imp.  Acad.  Tokyo,  1929, 
5,  318—321 ;  cf.  A.,  1929,  403). — Experiments  on 
the  ignition  of  carbon  monoxide-air  and  ethyl 
bromide-air  mixtures  in  a  wide  spark  gap  are 
described.  Under  certain  conditions  ignition  takes 
place  at  two  positions,  each  separated  from  the  anode 
and  cathode  by  a  quarter  of  the  width  of  the  spark 
gap.  The  flame  at  the  anode  moves  towards  the 
anode,  but  the  cathode  flame  remains  stationary. 

J.  A.  V.  Butler. 

Effects  of  temperature  and  pressure  on  upper 
explosive  limit  of  methane-oxygen  mixtures. 
C.  M.  Cooper  and  P.  J.  Wiezevich  (Ind.  Eng.  Chem., 
1929,  21,  1210 — 1214).— Upper  explosive  limits  of 
oxygen-methane  mixtures  at  total  pressures  from  1 
to  229  atm.  arid  at  temperatures  between  10°  and 
530°  have  been  investigated.  The  mixtures  were 
ignited  by  sparks  from  a  device  of  the  make-and- 
break  type.  Explosion  did  not  result  in  complete 
consumption  of  oxygen  in  mixtures  at  high  pressure. 
At  20°,  as  the  total  pressure  was  increased  from  1  to 
170  atm.  the  proportion  of  oxygen  in  the  limit  mixture 
decreased  from  39  to  11%.  Rise  of  temperature  was 
accompanied  by  decrease  in  the  proportion  of  oxygen 
necessary  for  ignition.  Above  400°  spontaneous 
reaction  became  prominent.  J.  G.  A.  Griffiths. 

Temperature  of  spontaneous  inflammation  of 
gaseous  mixtures  of  air  and  saturated  hydro¬ 
carbons.  Influence  of  pressure  and  preliminary 
heating.  P.  Mondain-Monval  and  B.  Quanquin 
(Compt.  rend.,  1929,  189,  917 — 919;  cf.  Dumanois 
and  Mondain-Monval,  this  vol.,  57).^Varying  quan¬ 
tities  of  air  and  pentane  vapour,  previously  separately 
heated  to  a  known  temperature,  were  passed  together 
through  a  tube,  80x2  cm.,  maintained  at  that  tem¬ 
perature,  the  product  being  passed  into  a  condenser 
and  then  through  various  reagents.  Towards  200°  a 
slight  coloration  occurs  in  Schiff’s  reagent,  becoming 
well  marked  at  270°,  at  which  temperature  carbon 
dioxide  is  also  detected.  At  325°  white  fumes  are 
formed  with  sudden  rise  of  temperature,  and  form¬ 
aldehyde,  various  fatty  acids,  and  small  quantities 
of  acetaldehyde  and  butaldehyde  appear  in  the  con¬ 
denser.  Increase  in  the  amount  of  air  stops  the 
fumes  and  lowers  the  temperature.  Similar  results 
are  obtained  with  hexane  at  330°,  heptane  at  325 — 


330°,  octane  at  .269°,  and  petrol  (d  0-72)  at  330°. 
The  temperature  is  uninfluenced  by  the  presence  of  a 
catalyst  as  copper,  or  by  the  concentration  of  the 
hydrocarbon,  but  is  lowered  by  increased  pressure. 
The  production  of  fumes  is  accompanied  by  the 
appearance  of  a  faint  blue  light. 

C.  A.  Silberrad. 

Spontaneous  ignition  of  mixtures  of  air  and 
hydrocarbons.  Influence  of  concentration.  P. 
Mondain-Monval  and  B.  Quanquin  (Compt.  rend., 
1929,  189,  1194 — 1196). — The  authors’  conclusions 
(cf.  preceding  abstract)  are  confirmed  for  pentane, 
hexane,  heptane,  octane,  and  petrol.  The  rapid 
increase  in  pressure  observed  in  the  bomb  in  cases 
where  flame  production  does  not  occur  cannot  be 
distinguished  from  that  associated  with  true  com¬ 
bustion  and  is  probably  promoted  by  exothermic 
reaction  without  flame.  Ethylene  and  a  small  but 
constant  quantity  of  carbon  dioxide  were  detected  in 
the  zone  of  oxidation  without  flame.  J.  Grant. 

Combustion  limits  at  high  pressures  of  mix¬ 
tures  of  air  with  inflammable  gases.  II.  E. 
Berl  and  H.  Bausch  (Z.  physikal.  Chem.,  1929,  145, 
347 — 359;  cf.  B.,  1927,  546) . — The  effect  of  increased 
pressure  on  the  limiting  composition  of  explosive 
mixtures  has  been  studied  in  mixtures  of  air  with 
commercial  and  pure  carbon  monoxide,  water-gas, 
ammonia,  and  ammonia  “  contact  gas.”  A  consider¬ 
able  extension  of  both  upper  and  lower  limits  occurs 
with  commercial  and  pure  carbon  monoxide  and  with 
ammonia.  With  water-gas  the  upper  limit  is  raised 
whilst  the  lower  is  soarcely  affected,  and  in  the  case 
of  “  contact  gas  ”  the  upper  limit  is  nearly  indepen¬ 
dent  of  pressure.  The  presence  of  a  small  quantity 
of  hydrogen  in  carbon  monoxide  leads  to  a  marked 
extension  of  the  limiting  composition  on  both  sides. 
On  the  other  hand,  addition  of  5%  of  methane  to 
“contact  gas”  narrows  the  limits  of  combustion, 
especially  at  the  normal  pressure.  E.  L.  Usher. 

Gaseous  explosions.  VII.  Effect  of  lead 

tetraethyl  on  rate  of  rise  of  pressure.  M.  S. 
Carr  and  G.  G.  Brown.— See  B.,  1929,  1037. 

Gaseous  explosions.  VIII.  Effect  of  lead 

tetraethyl,  hot  surfaces,  and  spark  ignition  on 
flame  and  pressure  propagation.  M.  Soudeks, 
jun.,  and  G.  G.  Brown  (Ind.  Eng.  Chem.,  1929,  21, 
1261—1267;  cf.  Brown  and  Watkins,  B.,  1927,  322). 
— The  effect  of  lead  tetraethyl,  both  in  the  vapour 
phase  and  when  thermally  decomposed,  on  flame 
speeds  and  the  rate  of  rise  of  pressure  following 
ignition  was  determined  for  explosive  mixtures  of 
benzene,  pentane,  tsohexane,  and  heptane  in  air. 
Lead  tetraethyl  vapour  was  ineffective  in  retarding 
combustion  until  decomposed  by  the  burning  mixture, 
■whereas  decomposed  lead  tetraethyl  introduced  before 
firing  the  charge  retarded  both  flame  speed  and  rate 
of  rise  of  pressure.  The  introduction  of  a  hot  surface 
into  the  bomb  in  order  to  produce  auto -ignition  of  the 
charge  ahead  of  the  advancing  flame  resulted  in  an 
unusually  high  rate  of  rise  of  pressure.  Decomposed 
lead  tetraethyl  prevented  or  delayed  the  auto-ignition 
-and  retarded  the  resulting  combustion.  High- 
frequency  pressure  waves  ordinarily  present  in  the 
explosions  were  eliminated  by  decreasing  the  number 
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of  sparks  in  the  igniting  discharge.  A  shock  wave 
is  developed  from  the  mutual  influence  of  pressure 
waves  and -a  high  rate  of  release  of  energy.  With 
the  paraffins  the  acceleration  of  the  rate  of  rise  of 

ressure  in  and  by  the  waves  is  very  rapid,  but  with 

enzene  it  is  relatively  moderate.  With  auto¬ 
ignition  the  rate  of  rise  of  pressure  was  often  as  high 
as  that  produced  by  the  high-frequency  waves  just 
before  the  appearance  of  the  shock  wave.  Auto¬ 
ignition  did  not  produce  a  shock  wave  unless  waves  of 
high  amplitude  were  present,  but  the  latter  did  not 
develop  into  shock  waves  unless  considerable  energy 
was  released  by  auto-ignition  or  by  the  after-burning 
following  normal  combustion.  H.  S.  Garlick. 

Oxidation  processes  in  motor  fuels.  II.  E. 
Berl  and  K.  Winnacker  (Z.  phvsikal.  Chem.,  1929, 
145,  161—176;  cf.  B.,  1929,  158).— The  influence  of 
commercial  anti-detonators  (lead  tetraethyl,  iron 
jxmtacarbonyl),  of  equivalent  amounts  of  colloidally 
dispersed  heavy  metals,  and  of  their  oxides  on  the 
oxidation  of  hexane  has  been  compared.  The  metals 
were  dispersed  either  electrically  in  the  hydrocarbon 
or  as  a  cloud  in  nitrogen,  and  the  oxides  were  obtained 
by  dispersion  of  the  metal  in  oxygen.  Since  the 
metals  exercise  retarding  effects  on  the  combustion 
similar,  to  those  observed  with  the  commercial 
organo-metallic  compounds,  whilst  the  oxides  have 
no  influence,  it  is  inferred  that  the  metal  particles  do 
not  merely  interrupt  the  reaction  “  chains,”  but  that 
they  probably  form  intermediate  compounds  with  the 
hydrocarbon  radical  or  with  a  peroxide. 

F.  L.  Usher. 

Reaction  velocity  and  activity  of  hydrochloric 
acid  in  water-alcohol  mixtures.  S.  Kh.pi  and 
U.  H.  Puranen  (Z.  physikal,  Chem.,  1929,  145, 
109—136  ;  cf.  A.,  1929,  888,  1017).— The  equilibrium 
coefficients  and  velocity  coefficients  of  the  reaction 
between  hydrochloric  acid  and  alcohol  in  alcohol- 
water  mixtures  containing  25,  ,49-5,  64-2,  and  80-2 
mol.-%  of  alcohol,  respectively,  have  been  determined 
at  approximately  96\)°  and  110°.  The  dependence 
of  reaction  velocity  on  concentration  in  all  cases  may 
be.  represented  by  the  Debye-Hiickel  formula.  The 
coefficients  A'  and  a'  in  this  formula,  calculated  from 
either  the  equilibrium  coefficients  or  from  the  velocity 
coefficients,  agree  with  the  theoretical  values.  In 
dilute  solutions,  when  B'c  in  the  formula  is  of  minor 
importance  in  comparison  with  the  expression 
2,l'\/c/(l+a'-\/c)>  the  electrolyte  influences  to  the 
same  extent  the  reaction  velocity  and  the  activity 
determined  electrometrically  at  25°,  It  is  not  easy 
to  make  the  comparison  in  more  concentrated  solu¬ 
tions  because  the  calculation  of  B'  is  difficult,  but  the 
effect  of  electrolyte  on  reaction  velocity  in  these 
appears,  on  the  whole,  to  be  greater  than  the  effect  on 
electromotive  activity.  On  the  assumption  that  dis¬ 
solution  work  depends  on  ionic  changes  the  activity 
of  hydrochloric  acid  should,  according  to  Bom’s 
expression  for  heat  of  dissolution,  as  far  as  can  be 
determined  from  the  approximate  nature  of  the 
formula,  increase  with  increase  is  alcohol  content  in 
the  same  way  as  the  reaction  velocity  has  already 
been  shown  to  do.  The  temperature  coefficient  of  C\, 
the  velocity  coefficient  of  the  direct  reaction,  is  inde¬ 


pendent  of  the  composition  of  the  alcohol- water 
mixture  at  the  temperatures  considered,  but  the 
temperature  coefficient  of  G„,  for  the  reverse  reaction, 
is  markedly  diminished  by  increase  of  alcohol  content. 
Changes  of  concentration  due  to  expansion  of  the 
solution  with  rise  of  temperature  have  no  appreciable 
influence  on  the  results.  M.  S.  Burr. 

Initial  inertia  in  chemical  reactions.  E. 
Puxeddu  (Gazzetta,  1929,  59,  687 — 694;  cf.  A., 
1928,  484). — No  relationship  was  found  between  the 
strength  of  the  acid  and  the  induction  period  in  the 
decomposition  of  sodium  thiosulphate  in  acid  solution. 
The  acids  used  were  sulphuric,  hydrochloric,  nitric, 
acetic,  and  formic  at  concentrations  from  02AT  to  N, 
and  at  temperatures  from  0°  to  45°.  The  period  of 
induction  with  formic  acid  was  approximately  the 
same  as  with  the  mineral  acids.  The  effect  of  temper¬ 
ature  and  concentration  on  the  initial  inertia  of  the 
reaction  between  potassium  iodate  and  sulphur 
dioxide  in  aqueous  solution  confirms  previous  work  on 
the  influence  of  these  factors.  F.  Cl.  Tryhorn. 

Chemical  kinetics  in  highly  dilute  solution. 
Bromoacetate  and  thiosulphate  ions  in  the 
presence  of  sodium  ion  at  25°.  V.  K.  La  Mer  (J. 
Amer.  Chem.  Soe.,  1929, 51,  3341 — 3347). — Krapivin’s 
kinetic  experiments  on  the  reaction  CH^Br’CCY-j- 
S203" — >-S20yCH2*C02"-}-Br'  in  presence  of  sodium 
ions  (A.,  1913,  ii,  310)  aro  continued  in  the  range 
0-01— O-OOOoAk  Brijnsted’s  theory  of  reaction 
velocity  is  fully  supported  by  the  results;  the  latter 
conform  to  Debye’s  theory  at  the  highest  dilutions 
only  (below  0-00IAr).  Peculiar  advantages  of  reac¬ 
tions  of  this  type  for  studying  theories  of  catalysis 
etc.  are  pointed  out  (cf.  Kappanna,  A.,  1929, 
516).  S.  K.  Tweedy. 

Kinetics  of  the  cell  reaction.  I.  J.  Weich- 
HERZ  (Z.  physikal.  Chem.,  1929,  145,  330 — 346 ;  cf. 
A.,  1929,  1397). — The  course  of  a  unimolecular 
reaction  in  a  cell  bounded  by  a  porous  membrane  of 
finite  thickness  is  calculated  on  the  basis  of  a  number 
of  simplifying  assumptions,  and  the  rates  thus  cal¬ 
culated  arc  compared  with  results  of  experiments  on 
the  decomposition  of  dextrose  by  living  yeast-cells. 
Satisfactory  agreement  is  found  when  the  concen¬ 
tration  of  dextrose  is  small,  and  the  deviations 
observed  with  higher  concentrations  are  attributed 
partly  to  the  fact  that  under  these  conditions  the 
reaction  is  not  strictly  unimolecular,  and  also  to 
osmotic  effects.  From  the  initial  acceleration  of 
fermentation  it  is  calculated  that  the  degree  of 
permeability  of  the  membrane  of  the  yeast-cell  is 
about  4x  lO-3.  It  is  concluded  that  the  membrane 
has  a  simple  porous  structure.  F.  L.  Usher. 

Mechanism  of  oxidative  processes.  XX. 
Succinic  acid-dehydrogenase.  H.  Wi eland  and 
K.  Frage  (Annaien,  1929,  477,  1 — 32). — The  kinetics 
of  the  dehydrogenation  of  succinic  acid  in  presence 
of  various  hydrogen  acceptors  have  been  studied. 
The  enzyme  preparation  used  was  obtained  from  the 
muscle  of  the  left  ventricle  of  horse’s  heart  by  Fischer’s 
method  (A:,  1928,  S9).  In  presence  of  oxygen, 
optimum  activity  is  at  pa  7-3— 7-S.  The  initial 
course  of  dehydrogenation  of  succinate  is  more  rapid 
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with  oxygen  than  with  air,  but  after  75  min.  the 
same  volume  of  oxygen  is  consumed.  The  rate  of 
oxygen  uptake,  which  is  constant  for  the  first  three 
quarters  of  the  reaction,  is  considerably  retarded  by 
small  amounts  of  hydrogen  cyanide.  Further  retard¬ 
ation  occurs  with  increasing  amount  of  the  acid. 
The  velocity  of  dehydrogenation  with  methylene- 
blue  is  about  one  half  of  that  with  oxygen  (cf .  Bach  and 
Michlin,  A.,  1927,  591),  but  the  course  of  the  reaction 
is  similar  in  each  case.  Hydrogen  cyanide  has  no 
retarding  action  in  presence  of  methylene-blue. 
Using  oxygen  and  methylene-blue  (0-0002 — 0-004iY) 
together,  the  oxygen  consumption  is  approximately 
the  same  as  with  oxygen  alone  (cf.Wieland  and  Bertlio, 
A.,  1929,  219).  Addition  of  hydrogen  cyanide  causes 
a  powerful  retardation  (increasing  with  diminishing 
amount  of  the  dye),  which,  however,  is  not  so  pro;- 
nounced  as  that  of  hydrogen  cyanide  on  oxygen 
dehydrogenation. 

Crystal- violet  is  not  a  hydrogen  acceptor  and  it  has 
no  retarding  action  on  the  absorption  of  oxygen. 
With  hydrogen  cyanide  and  crystal-violet  together, 
retardation  is  more  pronounced  than  with  the  cyanide 
alone.  Benzoquinone  is  not  an  acceptor;  it  exerts 
a  powerful  retarding  action  on  the  dehydrogenation 
with  oxygen.  Quinol  is  dehydrogenated  by  the 
enzyme  preparation  at  pa  6-8,  and  lactonitrile  is  as 
strong  in  its  retarding  action  as  is  hydrogen  cyanide. 
.The  dry  .  enzyme  preparation  is  about  twice  as 
reactive  as  the  moist  material  which  was  used  through¬ 
out  the  investigation.  All  experimental  were  carried 
out  at  37°.  H.  Burton. 

Kinetics  of  electro-deposition  of  hydrogen  and 
oxygen.  F.  P.  Bowden  (Proc.  Roy.  Soc;,  1929, 
A,  126,  107 — 125;  cf.  Bowden  and  Rideal,  A.,  1928, 
1088).— Using  the  method  previously  described  ( loc . 
til.)  a  study  has  been  made  of  the  kinetics  of  the 
electro-deposition  . of  hydrogen  and  oxygen  on  metallic 
electrodes.  The  theory  is  developed  that  the  evolu¬ 
tion  of  hydrogen  or  oxygen  may  be  regarded :  as  a 
surface  reaction  involving  the  evaporation  of  adsorbed 
gas  dipoles  from  the  electrode  surface  to  form  neutral 
molecules,  and  that  the  magnitude  of  the  P.D. 
across  the  metal /electrolyte  interface  is  controlled  by 
the  number  and  electric  moment  of  these  adsorbed 
dipoles.  Only  those  dipoles  which  possess  a  certain 
energy  of  activation  can  leave  the  surface,  the  number 
iV  capable  of  escaping  being  given  by  N = N0ePw-aV]IItT, 
where  w—xV  is  a  measure  of  the  necessary  energy  of 
activation.  It  is  found  experimentally  that,  for  each 
surface  investigated,  a  is  a  constant  over  a  wide 
range  of  current  density  and  temperature.  For 
hydrogen  on  mercury  and  oxygen  on  platinum 
a=0-5 ;  for  hydrogen  on  other  pure  metals  a.  has 
approximately  the  same  value,  but  if  the  surface  is 
contaminated  by  another  metal  the  value  falls 
considerably. 

The  variations  of  reaction  velocity  and  electrode 
potential  with  temperature :  are  expressed  by  means 
of  the  formulas  2-3d  log  ijdT={w—  a.V)jRT2  and 
dVjdT—(w— aV)jcLT.  These  are  investigated  ex¬ 
perimentally  for  hydrogen  and  oxygen  on  a  number  of 
metallic  electrodes,  and  are  found  to  hold  with  con¬ 
siderable  accuracy.  The  energy  of  activation  when 


the  electrode  potential  is  zero  is  calculated  from  the 
temperature  . coefficient  of:  the  reaction  velocity  or  of 
the  potential,  and  found  to  be  15,000,  g.-cal.  for 
hydrogen  on  mercury,  23,000  g.-cal.  for  oxygen  on 
bright  platinum,  and  7000—9000  g.-cal.  for  hydrogen 
on  bright  platinum,  according  to  the  state  of  activity 
of  the  surface.  Theories  of  hydrogen  overpotential 
are  discussed,  and  evidence  is,  adduced  in  favour  of 
the  view  that  “transfer  resistance”  is  a  secondary 
effect  occurring  only  at  high  current  densities  (cf. 
Newbury,  A.,  1925,  ii,  405 ;  1928,  958) . 

L.  L.  Birgdmshaw. 

[Rate  of]  drying  of  solids.  II.  P.  K.  Sher¬ 
wood.— Sec  B.,  1929,  1035. 

Velocity  of  dissolution  of  zinc-tin  alloys  in 
acids.  R.  VondrACek  (Coll.  Czech.  Chem.  Comm., 
1929,1,627— 637).— The  relation  between  thecomposi- 
tion  of  zinc-tin  alloys  and  their  rates  of  dissolution 
in  A^-hydrochloric  acid  at  23°  has  been  investigated. 
Generally,  the  velocity  increased  during  the  initial 
stages  of  reaction,  due  to  multiplication  of  local 
elements,  and  then  decreased  owing  to  the  formation 
,of  a  coating  of  tin.  Alloys  containing  less  than  4% 
of  tin  exhibited  the  first  phenomenon  only  and  those 
■with  more  than  30%  showred  lio  initial  acceleration 
and,  in  general;  were  attacked  less  readily  in  propor¬ 
tion  as  the  tin  content  was  "increased1.  Alloys  with 
less  than  10%  of  tin  had  an  initial  rate  of  dissolution 
approximately  proportional  to  the  square  root  of  the 
tin  content. 

From  the  behaviour  of  alloys  containing  up  to 
0-2%  of  tin  it  is  suggested,  that  the  limit  of  solubility 
of  this  metal  in  solid  zinc  lies  between  0-1  and  0'2%. 
Support  for  this  view  Was  derived  from  a  microscopical 
examination  of  these  alloys.  J.  G.  A.  Griffiths. 

Rate  of  oxidation  of  ferrous  hydroxide  and 
ferrous  sulphide  to  ferric  hydroxide.  W.  Glititd 
and  W.'Riese  (Gas-  u.  Wasscrfach,  1929,  72,  1251 — 
1253). — The.  rate  of.  oxidation  .  of  suspensions  of 
ferrous  hydroxide  and  ferrous  sulphide  in  various 
solutions  by  a  current  of  air  was  investigated.  In 
solutions  of  sodium  or  ammonium  hydrogen  carb¬ 
onate  increase  of  alkalinity  favours  oxidation  of 
ferroushydroxide.  With  the  former,  however,  increase 
of  salt  concentration  reduces  the  oxidation  rate. 
The  addition  of  sodium  sulphate  or  other  neutral  salt 
renders  it  more  difficult  to  remove  the  carbon  dioxide 
by  air-blowing  the  sodium  hydrogen  carbonate 
solution.  Ammonium  sulphate  facilitates  the  re¬ 
moval  of  both  carbon  dioxide  and  ammonia.  Ferrous 
sulphide  is  much  more  slowly  oxidised,  and  increasing 
alkalinity  in  sodium  carbonate  solutions  retards 
oxidation.  *.  It  is  accelerated  by  . rise  of  temperature 
from  20°  to  40°.  Ferrous  sulphide  precipitated  from 
ferric  oxide  suspensions  is  more  readily  oxidised  than 
that  made  from  ferrous  oxide,  perhaps  owing  to  the 
presence  of  ferric  sulphide.  C.  Irwin. 

Temperature  of  inflammation  of  combustible 
solids.  W.  Swientoslawski,  B.  Roga,  and  31. 
Chorazy. — See  B.,  1930,  42. 

Chemical  resistance  of  aluminium  coated  with 
anodic  films.  S.  Setoh  and  A.  Mjvata. — See  B., 
1930,  16. 
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Combustion  of  charcoal  in  oxygen,  nitric 
oxide,  and  nitrous  oxide.  I.  Adsorption  of 
oxygen.  II.  Effect  of  temperature.  M.  S.  Shah 
(J.C.S.,  1929,  2061—2676,  2676— 2692).— I.  The 
amounts  of  oxygen,  nitric  oxide,  nitrous  oxide,  carbon 
dioxide,  and  carbon  monoxide  adsorbed  by  charcoal 
at  0°  and  the  composition  of  the  gases  evolved  in  a 
vacuum  at  various  temperatures  have  been  determined. 
Whilst  the  adsorption  of  oxygen  and  nitric  Oxide 
increases  steadily  with  time,  for  the  other  gases  a  state 
of  equilibrium  is  reached  within  a  few  hours;  The 
greater  part  of  the  oxygen  adsorbed  at  0°  is  evolved  in 
a  vacuum  at  this  temperature,  whilst  the  remainder 
is  liberated  as  carbon  monoxide  and  dioxide  at  or 
above  280°.  Nitric  oxide  is  partly  decomposed  on 
adsorption  at  0°  and  the  gas  evolved  contains  a  large 
amount  of  nitrogen  with  some  carbon  dioxide.  Be¬ 
tween  0°  and  125°  the  gas  evolved  consists  of  nitric 
oxide  with  nitrogen  and  carbon  dioxide.  Above  280° 
a  mixture  of  oxides  of  carbon  only  is  obtained. 
Adsorbed  nitrous  oxide,  carbon  dioxide,  and  carbon 
monoxide  are  liberated  almost  completely  in  a 
vacuum  at  0°. 

At  470°,  nitrous  oxide  reacts  with  charcoal  and  all 
its  nitrogen  is  liberated  in  a  vacuum  at  this  ,  temper¬ 
ature.  The  oxygen  is  liberated  as  oxides  of  carbon, 
partly  at  470°  and  partly  at  higher  temperatures. 
Adsorbed  carbon  dioxide  and  carbon  monoxide  are 
recovered  unchanged  at  470°. 

It  is  concluded  that  the  combustion  of  charcoal  in 
oxygen,  nitric  oxide,  and  nitrous  oxide  proceeds  by 
the  fixation  of  oxygen  on  the  charcoal,  forming  some 
surface  compound  which  breaks  down  at  and  above 
280°  with  the  formation  of  carbon  monoxide  and 
dioxide. 

II.  The  decomposition  of  nitrous  _  oxide  in  silica 
vessels  and  in  the  presence  of  thoria,  alumina, 
latinum-black,  titania,  platinum  foil,  and  silica  has 
een  studied.  A  surface  action  takes  pl&ce,  the 
catalytic  activity  of  these  substances  being  in  the 
order  stated  (thoria  greatest).  It  is  now"  found  (cf.  I.) 
that  in  the  presence  of  charcoal  the  formation  of 
nitrogen  is  perceptible  at  100°  and  increases  with  rise 
of  temperature.  Below  300°  oxygen  is  retained  by 
the  charcoal;  above  this  temperature  carbon  mon¬ 
oxide  is  produced  in  small  and  fairly  constant  amount, 
whilst  the  amount  of  carbon  dioxide  increases  steadily 
with  rise  of  temperature.  The  amount  of  oxygen 
fixed  by  the  charcoal  increases  to  a  maximum  at  500° 
and  then  decreases,  and  it  is  estimated  that  it  would 
become  zero  at  about  700°.  When  the  same  charcoal 
is  repeatedly  treated  with  nitrous  oxide,  the  fraction  of 
the  nitrous  oxide  decomposed  diminishes  progressively 
at  first  and  remains  constant  after  five’  successive 
treatments.  The  fraction  of  oxygen  fixed  in  charcoal 
in  each  treatment  diminishes  at  first  and  remains 
constant  at  about  20%.  The  total  amount  fixed 
increases  steadily  and  showed  no  sighs  of  reaching  a 
limit  in  fifteen  successive  experiments. 

[With  R.  H.  Purcell.]— The  flame  spectra  of 
charcoal  and  carbon  monoxide  burning  in  nitrous 
oxide  are  identical,  showing  that  the  flame  combustion 
of  charcoal  above  710°  proceeds  through  the  form¬ 
ation  of  carbon  monoxide  at  the  surface  and  its 
subsequent  combustion. 


At  — 7S°  and  —190°  the  amount  of  adsorbed  oxygen 
which  reacts  with  charcoal  is  very  small.  Nitric 
oxide  is  reduced  by  charcoal  at  all  temperatures  above 
--78°,  most  of  the  oxygen  remaining  fixed  on  the 
charcoal.  Some  nitric  oxide  is  retained  by  charcoal, 
the  amoUnt  decreasing  with  rise  of  temperature.  At 
low  temperatures  some  nitrogen  peroxide  is  formed 
and,  combining  with  nitric  oxide,  appears  as  nitrogen 
trioxide.  No  carbon  monoxide  is  formed  below 
500°  It  is  suggested  that  nitric  oxide  is  held  on  the 
surface  of  charcoal  by  an  intermediate  layer  of  oxygen. 
The  mechanisms  of  these  reactions  are  discussed. 

J.  A.  V.  Butler. 

Influence  of  the  azide  ion  on  the  catalysis  of  the 
decomposition  of  hydrogen  peroxide  by  colloidal 
platinum.  E.  Olivieri-MandalA  (Gazzetta,  1929, 
59,  699 — 702). — Although  azoimide  is  not  decomposed 
by  colloidal  platinum,  the  acid  and  its  salts  act  as 
strong  negative  catalysts  in  the  decomposition  of 
hydrogen  peroxide  by  colloidal  platinum.  The  rate 
of  decomposition  of  the  peroxide  is  reduced  to  less  than 
half  in  the  presence  of  azoimide,  or  its  ammonium, 
lithium,  sodium,  or  potassium  salts  in  0 '000377- 
concentration..  The  decomposition  is  accelerated  by 
traces  of  ferrous  azide  by  reason  of  the  strong  positive 
catalytic  effect  of  the  ferrous  ion, 

F.  G.  Tryhorn. 

Liquid  partial  .  oxidation.  I.  [Oxidation  of 
acetaldehyde  and  ethylbenzene.]  E.  P.  Kino,  S. 
Swann,  jun.,  and  D.  B.  Keyes  (Ind.  Eng.  Chem., 
1929,  21,  1227 — 1231). — Catalysis  of  liquid-phase 
oxidation,  by  oxygen,  of  acetaldehyde  to  .acetic  acid 
and  of  ethylbenzene  to  acetophenone  has  been  invest¬ 
igated.  Two-stage  oxidation  of  ethyl  alcohol  gave  a 
90%  yield  of  acetic  acid.  The  oxidation  of  acetalde¬ 
hyde  in  concentrated  aqueous  solutions  of  acetic  acid 
is  catalysed  by  the  acetates  of  cobalt,  nickel,  man¬ 
ganese,  vanadium  (broWn),  Cerium,  vanadium  (green), 
iron,  and  chromium,  named  in  order  of  decreasing 
catalytic  activity.  The  rate  of  oxidation  is  retarded 
by  decreasing  the  concentration  of  acetic  acid.  The 
more  rapid  is  the  reaction,  the  higher  is  the  yield  of 
acetic  acid.  Ethylbenzene  is  oxidised  more  rapidly 
in  the  presence  of  manganese  acetate  than  in  that  of 
acetic  anhydride  (Stephens,  A.,  1928,  1233).  Metallic 
Oxides  and  acetates  of  other  metals  have  negligible 
catalytic  action.  Stirring  facilitates  the  absorption 
of  oxygen.  J.  G.  A.  Griffiths. 

Factors  influencing  the  activity  of  aluminium 
and  ferric  chlorides  in  the  Friedel  and  Crafts 
reaction.  M.  C.  Boswell  and  R.  R.  McLaughlin 
(Canad.  J.  Res.,  1929,  1,  400 — 404).— Aluminium 
chloride  made  by  the  action  of  hydrogen  chloride 
On  aluminium  contains  adsorbed  hydrogen  chloride 
to  the  extent  of  9  c.c.  per  g. ;  this  adsorbed  gas  cannot 
be  removed  by  a  stream  of  nitrogen  at  the  ordinary 
temperature,  but  the  capacity  of  the  compound  to 
adsorfh  hydrogen  chloride  is  reduced  considerably  by 
repeated  sublimation  in  nitrogen.  The  catalytic 
activity  of  aluminium  chloride  in  the  Friedel  and 
Crafts  reaction  is  diminished  by  the  presence  of 
adsorbed  hydrogen  chloride,  but  is  increased  by 
admixture  with  an  equimolecular  amount  of  ferric 
chloride,  although  the  latter  alone  has  only  about 
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one  third  the  activity  of  the  aluminium  compound. 
Aluminium  chloride  made  by  the  action  of  chlorine 
on  aluminium  and  mixtures  of  aluminium  and  ferric 
chloride  which  have  been  partly  reduced  are  much 
less  active  than  pure  aluminium  chloride. 

A.  R.  Powell. 

Mechanism  of  catalytic  hydrogenation.  M. 
Bourguel  and  (Mlle.)  V.  Gredy  (Compt.  rend., 
1929,  189,  909—911;  cf.  A.,  1928,  28).— If  the 
colloidal  palladium  preparation  is  shaken  in  an 
atmosphere  of  hydrogen,  preliminarily  if  the  liquid 
to  be  reduced  is  miscible  therewith  (otherwise  irregular 
results  are  obtained),  preliminarily  or  not  if  im¬ 
miscible,  the  initial  velocity  of  hydrogenation  is 
given  by  the  equation  F=aP(l  —  l(H’c)/&,  where  P 
is  the  weight  of  palladium  present,  C  its  concentration, 
and  a  and  b  are  constants,  of  which  a  depends  on  the 
substance  to  be  reduced,  and  b  solely  on  the  particular 
sample  of  colloidal  palladium  used.  .  These  results 
are  consistent  only  with  the  preliminary  formation 
of  a  complex  Pd„H2,  n  depending  on  the  value  of  C, 
and  this  complex  being  the  actual  catalysing  agent. 

C.  A.  SlLBERRAD. 

Mechanism  of  catalytic  hydrogenation.  M. 
Bourguel  and  (Mlle.)  V.  Gredy  (Compt.  rend., 
1929,  189,  1083 — 1085). — The  activity  in  litres  per 
hr.  of  catalytic  hydrogenation  of  phcnylacetylenc  by 
colloidal  palladium  is  given  by  the  expressions : 
(1)  [a(l — lO-0‘)/~]+y.  where  it  is  the  pressure  of 
hydrogen  in  mm.  of  mercury  (between  2-6  and  700 
mm.),  and  a,  (3,  and  y  are  constants  which  for  2-85  mg. 
of  colloidal  palladium  per  100  c.c.  of  water  are  2-07, 
0-158,  and  1200,  respectively;  (2)  a(\-7-\0rbc)JC, 
where  G  is  the  concentration  of  catalyst  in  mg.  per 
litre,  g=138,  and  6=0-00435  at  760  mnn  pressure. 
The  analogy  between  these  expressions  confirms  the 
authors’  theory  (cf.  preceding  abstract)  of  the  exist¬ 
ence  of  a  compound  PdnH2  in  which  Pd„  and  H2  play 
the  same  role.  '  J.  Grant. 

Catalysis  of  reactions  between' solids.  Cata¬ 
lytic  formation  of  stannate  from  lime  and  stannic 
oxide.  S.  Tamaru  and  N.  And6  (Z.  anorg.  Chem., 
1929,  184,  385 — 408). — By  heating  a  mixture  of 
stannic  oxide  and  calcium  oxide  at  850 — 900°  for  30 
min.  complete  conversion  into  an  acid-soluble  product 
takes  place  if  a  trace  of  some  foreign  material, 
especially  a  reducing  agent,  be  present.  The  reaction, 
which  takes  place  on  the  surface  of  the  calcium  oxide 
particles,  is  strongly  retarded  if  water  be  absent.  The 
reaction  product  has  the  composition  2Ca0,Sn02  and 
the  probable  mechanism  involves  the  reduction  of 
part  of  the  stannic  oxide  to  stannous  oxide,  which 
then  reacts  according  to  the  equation  SnO-f  2CaO-l- 
H20  — >2Ca0,Sn02-j-H2.  On  account  of  the  volatility 
of  stannous  oxide  the  reaction  proceeds  if  the  two 
oxides  be  heated  out  of  contact  with  one  another  in  an 
enclosed  space.  H.  F.  Gillbe. 

Historical  development  and  theory  of  the 
ammonia  catalysis.  A.  Mittasch  and  W. 
Frankenburger  [with  Schwamberger  and  Hodler] 
(Z.  Elektrochem.,  1929,  35,  920 — 927). — The  develop¬ 
ment  of  the  ammonia  synthesis  is  reviewed.  Iron 
obtained  in  the  state  of  free  atoms  by  vaporisation 
and  condensation  in  presence  of  a  substance  which 


prevents  the  atoms  coalescing  will  combine  directly 
with  nitrogen.  In  the  catalytic  decomposition  of 
ammonia  at  360 — 750°  in  presence  of  tungsten,  a 
tungsten  imide  is  an  intermediate  product  in  the 
formation  of  nitride,  and  at  250 — 360°  the  imide  is 
quite  stable,  practically  no  nitride  being  formed. 
The  amount  of  imide  formed  is  never  greater  than 
corresponds  with  a  unimolecular  layer  of  NH  groups 
on  the  metal  surface.  R.  Cutiiill. 

Formation  of  hydrazine  during  the  oxidative 
degradation  of  ammonia  and  by  degradation  in 
the  flame.  K.  A.  Hofmann  and  J.  Korpiun  (Bcr., 
1929,  62,  [J31,  3000—3007 ;  cf.  A.,  1929,  1400).— The 
probability  that  the  first  step  in  the  oxidation  of 
ammonia  at  an  alkaline  surface  in  presence  of  metallic 
oxides  consists  in  dehydrogenation  to  imide  and 
hydrogen  is  strengthened  by  the  observation  that  the 
catalysts  are  active  in  the  same  sequence  in  the 
oxidation  of  molecular  hydrogen  by  air.  The  inter¬ 
mediate  formation  of  imide  is  rendered  probable, 
since  hydrazine  is  produced  when  mixtures  of  ammonia 
and  nitrogen  are  passed  over  nickel  gauze  or  lime 
activated  with  nickel  or  copper  at  340 — 355°. 
Hydrazine  is  also  formed  wThen  ammonia  containing 
a  small  proportion  of  oxygen  is  passed  over  a  contact 
of  fine  copper  gauze  at  340 — 400°/o — 7  mm.  In  its 
initial  stages,  the  combustion  of  ammonia  in  the  flame 
follows  the  same  course  provided  that  the  ammonia 
is  in  excess  with  respect  to  oxygen.  When  oxygen 
burns  at  a  narrow  quartz  tube  in  excess  of  ammonia 
and  the  products  are  very  rapidly  cooled  the  ratio  of 
hydrogen  to  nitrogen  is  almost  exactly  1  :  1  if  the 
volume  of  ammonia  is  at  least  twice  that  of  the 
oxygen.  The  yield  of  hydrazine  depends  greatly  on 
the  cooling  of  the  flame. 

The  yield  of  ammonia  obtained  by  burning  an  excess 
of  hydrogen  in  a  mixture  of  nitrogen  and  oxygon  is  an 
almost  linear  function  of  the  amount  of  oxygen  and  is 
independent  of  the  quantity  of  nitrogen  within  wide 
limits.  The  yield  of  hydrazine  is  irregular  and 
appears  to  be  subject  to  catalytic  influences. 

H.  Wren. 

Mechanism  of  the  oxidation  of  mercury  vapour. 
IV.  Reaction  outside  the  platinum  catalyst.  V. 
Oxidation  velocity  of  platinum.  Y.  Okayama 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  202b— 204b, 
205b). — IV.  Theoretical.  If  the  platinum  catalyst  is 
at  such  a  temperature  that  the  decomposition  velocity 
of  mercuric  oxide  exceeds  the  vaporisation  velocity 
from  the  platinum,  then  the  oxidation  of  the  mercury 
must  occur  outside  the  catalyst.  The  various  ways 
in  which  reaction  could  occur  under  these  conditions 
arc  given  and  the  velocity  equations  are  deduced. 
The  vapour  pressure  of  the  mercury  has  a  much  greater 
influence  on  the  velocity  than  when  the  reaction  occurs 
on  the  catalyst  surface. 

V.  The  fall  in  pressure  observed  when  a  platinum 
filament  is  heated  in  oxygen  at  0-1  mm.  in  presence  of 
a  little  mercury  is  due  to  oxidation  of  the  mercury 
and  oxidation  of  the  platinum,  the  velocity  of  the 
latter  reaction  being  less  than  1%  of  that  of  the 
former.  S.  K.  Tweedy. 

Oxidation  of  mercury  vapour.  VI,  VII,  VIII. 
Y.  Okayama  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32. 
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219b — 220b). — The  velocity  of  oxidation  of  mercury 
vapour  by  gaseous  oxygen  in  presence  of  a  heated 
platinum  filament  (catalyst)  was  measured.  The 
vapour  tension  of  the  mercury  was  kept  constant,  but 
it  has  only  a  very  small  influence  on  the  velocity, 
indicating  that  the  reaction  occurs  on  the  platinum 
surface.  The  results  indicate  that  molecules  and 
atoms  of  oxygen  arc  simultaneously  present  on  the 
platinum  surface  and  that  both  react  with  impinging 
mercury  atoms.  The  proportion  of  atomic  oxygen 
present  increases  as  the  filament  temperature  rises. 

S.  K.  Tweedy. 

Decomposition  of  methyl  alcohol  by  catalysts 
composed  of  oxides  of  zinc  and  chromium.  J.  R. 
Huffmanx  and  B.  F.  Dodge. — See  B.,  1930,  49. 

Catalysts  for  formation  of  alcohols  from  carbon 
monoxide  and  hydrogen.  V.  Decomposition 
and  synthesis  of  methyl  alcohol  with  a  zinc- 
copper-chromium  oxide  catalyst.  M.  R.  Fenske 
and  P.  K.  Froi.tch. — See  B.,  1930,  49. 

Effect  of  poisons  on  the  velocities  of  dehydro¬ 
genation  of  methyl  alcohol  and  formaldehyde  at 
a  surface  of  copper  catalyst  activated  with  ceria 
as  promoter.  J.  C.  Ghosh  and  J.  B.  Bakshi  (J. 
Indian  Chem.  Soc.,  1929,  6,  749—761 ;  cf.  B.,  1927, 
426). — A  method  has  been  described  by  which  the 
velocity  coefficients  for  the  two  consecutive  reactions 
OHyOH — >-H-CHO+H2  and  H-CHO — ^CO+H2  at 
the  surface  of  the  copper  catalyst  activated  by  ceria 
can  be  separately  determined.  The  velocity  of  the 
second  reaction  is  considerably  smaller  than  that  of 
the  first.  The  inhibiting  effect  of  the  following 
poisons  on  the  two  reactions  has  been  investigated  : 
carbon  disulphide,  carbon  tetrachloride,  chloroform, 
acetonitrile,  bromine,  and  mercuric  iodide.  Iodine 
increases  the  velocity  of  reaction  in  each  case. 
Observations  with  carbon  ■  disulphide,  chlorofonn, 
and  bromine  indicate  that  amounts  of  these  substances 
containing  an  atom  of  sulphur,  an  atom  of  chlorine, 
and  an  atom  of  bromine,  respectively,  possess  identical 
inhibiting  power  on  the  dehydrogenation  of  methyl 
alcohol.  The  amount  required  for  complete  inhibition 
is  directly  proportional  to  the  activity  of  the  catalyst 
as  measured  by  the  velocity  coefficient.  These 
results  are  in  agreement  with  Taylor’s  hypothesis 
(A.,  1925,  ii,  562)  that  catalytic  action  will  occur  only 
on  those  “  active  ”  points  of  the  surface  where  the 
extent  of  valency  saturation  is  least.  In  very  small 
doses  chloroform  and  carbon  disulphide  increase  the 
velocity  of  dehydrogenation  of  methyl  alcohol  at  the 
beginning,  but  diminish  very  considerably,  from  the 
beginning,  the  velocity  of  decomposition  of  formalde¬ 
hyde.  Mercuric  iodide  in  very  small  doses  reduces 
very  markedly  the  velocity  of  dehydrogenation  of 
methyl  alcohol,  but  the  velocity  of  decomposition 
of  formaldehyde  is  only  very  slightly  affected.  These 
facts  suggest  that  the  two  reactions  occur  at  different 
points  of  the  catalytic  surface  with  different  chemical 
and  adsorptive  properties.  The  poisonous  effect  of 
mercuric  iodide  cannot  be  due  to  iodine,  as  shown  by 
experiment,  so  it  must  be  due  to  mercury  vapour. 
A  much  smaller  quantity  of  mercury  is  sufficient  for 
complete  inhibition  than  is  required  of  sulphur  etc., 
and  it  is  suggested  that  the  probable  cause  of  inhibition 


is  to  bo  found  in  the  destruction  of  the  non-homo¬ 
geneity  of  the  copper  surface  by  condensation  of 
mercury  vapour  on  an  active  area,  which  it  dissolves 
and  spreads  out  as  a  smooth  inactive  layer,  after  which 
it  re-evaporates  and  condenses  on  another  active  area. 
The  inhibiting  effect  of  carbon  tetrachloride  and 
acetonitrile  increases  with  time.  This  behaviour 
cannot  readily  be  explained.  Acetonitrile  is  a  very 
active  poison.  M.  S.  Burr. 

Catalytic  oxidation  of  alcohol.  L.  Y.  Karpov. — 
See  B.,  1930,  7. 

Pyrogenic  deepmposition  of  aromatic  com¬ 
pounds  under  pressure  by  means  of  hydrogen 
in  presence  of  a  mixed  catalyst.  II.  Y.  Ipatiev 
and  N.  Orlov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1295— 1300).— See  A.,  1929,  54S. 

Catalytic  reduction  of  geraniol  and  citro- 
nellal  by  means  of  platinum-black.  K.  Suzuki 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  573 — 
589). — The  reduction  of  geraniol  by  hydrogen  in 
the  presence  of  platinum-black  is  more  rapid  than 
when  nickel  is  also  present,  but  the  same  product  is 
obtained.  A  small  quantity  of  ferrous  sulphate 
decreases  the  velocity  of  reduction  considerably. 
Citronellal  is  reduced  to  dihydrocitronellal  in  the 
presence  of  platinum-black.  In  presence  of  ferrous 
sulphate  the  addition  to  the  double  linking  is  pre¬ 
vented  and  the  product  obtained  is  citronellol. 

F.  J.  Wilkins. 

Luminous  effect  on  mercury  electrodes  during 
electrolysis.  A.  V.  Duhanski,  Z.  P.  Tschescheva, 
and  A.  V.  Banov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1239 — 1241). — When  a  current  of  0-04 — 0-08 
amp.  at  60 — 70  volts,  passing  through  a  solution  of 
an  electrolyte  from  a  mercury  anode  to  a  platinum 
cathode,  is  broken,  the  surface  of  the  mercury 
luminesces  for  some  time.  The  most  intense  lumin¬ 
escence  is  observed  with  0-LV-sodium  chloride,  potass¬ 
ium  bromide,  or-  aluminium  chloride  solutions ;  using 
less  concentrated  solutions  the  effect  is  weaker,  whilst 
with  greater  concentrations  its  duration  is  shorter. 
Sodium  carbonate,  sulphate,  and  oxalate  solutions 
also  give  the  effect,  which  was  not,  however,  observed 
with  sodium  nitrate,  sulphite,  or  acetate,  potassium 
chlorate  or  hydroxide,  or  nitric  acid  solutions.  The 
spectrum  of  the  luminescence  consisted  of  a  diffuse, 
unbroken  band  between  510  and  617  gg  for  aluminium 
chloride,  and  510 — 607  gg  for  sodium  chloride. 

R.  Truszkowski. 

Cathodic  disintegration  of  alloys.  I.  Alloys 
of  zinc  and  copper.  L.  Belladen  and  L.  Surra 
(Gazzetta,  1929,  59,  785 — 795). — The  delay  in  the 
cathodic  disintegration  of  zinc  in  air  and  in  hydrogen 
is  due  to  the  presence  of  a  film  of  oxide.  Increase  in 
the  voltage  of  the  spark  ruptures  this  film  and  allows 
the  disintegration  of  the  metal  to  proceed.  In  air 
the  film  thickens  through  the  action  of  oxygen  ions. 
Similar  behaviour  is  shown  by  alloys  of  zinc  and 
copper.  With  low  voltage  and  current  density  the 
amount  dissipated  decreases  with  increase  in  the 
percentage  of  zinc.  At  high  voltages  alloys  rich  in 
zinc  undergo  the  greatest  disintegration.  The  amount 
of  disintegration  is  greater  in  hydrogen  than  in  air. 
The  metal  dissipated  always  contains  a  lower  percen- 
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tage  of  copper  than  the  alloy,  and  in  hydrogen  this 
percentage  is  slightly  less  than  in  air. 

F.  G.  Tbyhobn. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  VII.  Maximum  of  current 
occurring  in  electrolysis  of  mercuric  cyanide 
solutions.  M.  Dellinger  (Coll.  Czech.  Chcm. 
Comm.,  1929,  1,  038 — 647;  cf.  Demassieux  and 
Heyrovsky,  A.,  1929,  269). — The  electro-reduction  of 
mercuric  cyanide  at  the  dropping  mercury  cathode  in 
oxygen-free  dilute  aqueous  solutions  of  electrolytes 
leads  to  discontinuous  maxima  in  clectro-capillary 
and  current-voltage  curves  closely  analogous  to  those 
obtained  in  the  electro-reduction  of  oxygen  (A.,  1929, 
1241,  1393).  The  concentration  of  electrolyte  neces¬ 
sary  to  evoke  the  greatest  maximum  is  independent 
of  the  rate  of  dropping  of  the  mercury'  and  is  directly 
proportional  to  the  concentration  of  mercuric  cyanide, 
and  for  a  O-OOlAf-solution  of  the  cyanide  must  be 
such  as  to  give  rise  to  a  conductivity  equal  to  that  of 
0-0025iV-hydrochlorio  acid.  Potassium  cyanide  gives 
anomalous  results.  It  is  suggested  that  at  the 
maximum  of  current,  the  mercuric  cyanide  is  reduced 
as  fast  as  it  is  adsorbed  at  the  mercury-solution 
interface  and  the  greatest  maximum  occurs  when  the 
electrolyte  and  the  cyanide  are  adsorbed  at  equal 
rates.  J.  G.  A.  Griffiths. 

Effects  of  electrodeless  discharge  on  potassium 
chlorate,  bromate,  and  iodate.  S.  D.  Mahant  (J. 
Indian  Chem.  Soc.,  1929,6,705 — 709). — The  apparatus 
employed  was  similar  to  that  described  by  Bhatnagar 
and  others  (A.,  1928,  814).  The  effect  of  the  electrode¬ 
less  discharge  on  potassium  chlorate,  bromate,  and 
iodate  is  quite  different  from  that  of  heat  or  ultra¬ 
violet  radiations,  no  oxygen  being  produced  in  the 
first  case  in  sufficient  amount  to  measure  quantita¬ 
tively,  and  no  persalts  being  formed.  The  chlorate 
forms  small  quantities  of  potassium  chloride  and  hypo¬ 
chlorite,  and  the  bromate,  bromide  and  hypobromite, 
but  the  iodate  gives  only  iodine.  In  one  case,  where 
water  was  present  and  the  pressure  of  the  system  was 
13 — 15  mm.,  the  iodate  remained  white  and  was 
found  at  the  end  to  contain  hypoiodite  and  no  iodine. 
The  results  cannot  be  repeated  quantitatively,  owing 
to  the  large  number  of  different  factors  which  affect 
them,  such  as  (1)  voltage  at  which  discharge  passes, 
(2)  length  of  exposure,  (3)  extent  of  surface  exposed 
to  discharge  and  rate  of  its  renewal  by  shaking,  since 
it  is  evidently  a  surface  phenomenon,  and  (4)  the 
pressure  in  the  system.  M.  S.  Burr. 

Production  of  hydroxyl  by  water  vapour 
discharge.  G.  I.  Lavin  and  F.  B.  Stewabt  (Proc. 
Nat.  Acad.  Sci.,  1929,  15,  829— S32;  cf.  A.,  1929, 
520). — An  arrangement  byr  which  the  amount  of 
hydrogen  peroxide  formed  when  a  discharge  is  passed 
through  water  vapour  can  be  compared  with  the 
intensity  of  the  hydroxyl  bands  produced  at  the  same 
time  is  described.  There  is  an  approximate  pro¬ 
portionality',  and  the  maximum  proportion  of  water 
passing  through  the  discharge  tube  converted  into 
peroxide  is  at  least  3-9%.  C.  A.  Silberrad. 

Photolysis  of  water  and  the  photovoltaic  effect 
of  gold  and  platinum  electrodes.  R.  Audubert 
(Compt.  rend.,  1929,  189,  1265— 1267).— Whatever 


the  sense  and  intensity  of  the  photovoltaic  effect 
in  the  author’s  experiments  (this  vol.,  38),  the 
sensitiveness  of  the  gold,  or  platinum  electrodes  in 
contact  with  different  electrolytes  increases  with  the 
frequency  of  the  exciting  radiation,  whilst  the 
inversion  potential  is  independent  of  the  frequency. 
The  relation  v0=A— aF0,  where  v0  is  the  initial 
frequency',  V0  the  darkness  potential  in  volts, 
a  2-24  x  1014,  >  itd  A  5-88  xlO14  for  platinum  and 
5-7  X 1014  for  gold,  has  been  verified.  The  explanation 
of  the  phenomena  by  the  photolysis  of  water  into 
hydrogen  and  oxygen  is  supported  by  the  values  of 
the  E.M.F.  of  "decomposition  obtained  from  the 
formula  /iv0/v.  J.  Grant. 

Photochemical  dissociation.  Decomposition 
of  gaseous  hydrogen  chloride  in  total  and  mono¬ 
chromatic  ultra-violet  light.  II.  C.  T.  Schultz 
(J.  Chim.  phys.,  1929,  26,  506 — 541 ;  cf.  this  vol., 
46). — As  hydrogen  chloride  shows  an  absorption  band 
beginning  at  about  2200  A.  the  varieties  of  radiation 
used  were  :  (1)  the  total  emission  of  a  very  strong 
condensed  spark  between  zinc  electrodes;  (2)  the 
same  filtered  through  (a)  chlorine,  (6)  a  sheet  of  glass, 
(c)  quartz  (which  left  practically  only  radiation  of 
2025-5 — 2138-6  A.),  and  (3)  the  total  emission  with 
aluminium  electrodes.  Full  details  are  given  of  the 
method  whereby  the  hydrogen  chloride  was  prepared 
and  exposed  to  these  sources  of  radiation  in  a  quartz 
vessel  of  15-4  c.c.  capacity,  under  pressures  of  50 — 
400  mm.,  for  periods  of  15 — 285  min.  The  total 
impurities  in  the  hydrogen  chloride  were  less  than  1  in 
104,  and  the  chlorine  produced  by  the  photochemical 
action  was  so  dry  that  it  did  not  act  on  potassium 
hydroxide  or  mercury.  It  was  further  shown  that 
the  resultant  mixture  of  hydrogen  chloride,  hydrogen, 
and  chlorine,  alone  or  in  contact  with  potassium 
hydroxide  or  mercury,  undergoes  no  further  change  in 
ordinary  light.  Measurement  of  decomposition  was 
therefore  made  by  determining  the  reduction  in 
pressure  consequent  on  absorption  of  undecomposed 
hydrogen  chloride.  The  results  obtained  showed  that : 
(i)  only  the  ultra-violet  radiation  absorbed  by  hydrogen 
chloride  effects  its  decomposition,  (ii)  Tho  amount 
of  decomposition  increases  with,  although  not  pro¬ 
portionately  to,  the  time  of  exposure,  (iii)  Total 
decomposition  and  velocity  of  reaction  increase,  whilst 
percentage  decomposition  decreases,  with  increased 
pressure,  although  always  at  a  smaller  rate,  (iv)  A 
preliminary  estimate  shows  that  when  acted  on  by 
radiation  (2c)  not  more  than  5  mols.  of  hydrogen 
chloride  are  decomposed  per  quantum.  Numerous 
tables,  and  photographs  showing  absorption  are  given. 

C.  A.  Silbebbad. 

Photochemical  combination  of  hydrogen  and 
chlorine  at  low  pressures.  A.  Trifonov  [in  part 
with  G.  Rjabinin]  (Z.  physikal.  Chem.,  1929,  B,  6, 
118—126;  cf.  A.,  1929,  776).— The  photochemical 
reaction  between  hydrogen  and  chlorine  has  been 
studied  for  equimolecular  mixtures  at  pressures 
between  0-1  and  0-8  mm.  Above  0-2  mm.  the 
velocity  of  the  reaction  is  proportional  to  the  cube  of 
the  pressure,  in  agreement  with  Semenov’s  theoretical 
formula;  below  this  pressure  the  reaction  either 
ceases  abruptly  or  proceeds  very  slowly.  Alteration 
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of  the  moisture  content  of  the  reactants  does  not 
affect  the  limiting  pressure  of  0-2  mm.  The  possibility 
of  the  phenomenon  being  due  to  a  reaction  with  the 
tap  grease  has  not  been  eliminated.  F.  L.  Usher. 

Temperature  coefficients  of  some  photo¬ 
chemical  reactions  in  various  solvents  in  the 
dark  and  in  the  light.  N.  A.  Yajnik  and  H.  L. 
Uppal  (J.  Indian  Chem.  Soc.,  1929,  6,  729—741).— 
The  following  reactions  have  been  studied  at  different 
temperatures  in  presence  and  in  absence  of  light : 
(1)  The  oxidation  of  hydrogen  sulphide  in  aqueous 
solution  by  oxygen  (in  excess).  (2)  Bromination  of 
lactic  acid"  in  water,  chloroform,  and  carbon  tetra¬ 
chloride,  using  equimolecular  concentrations  of  the 
reactants.  (3)  Bromination  of  cinnamic  acid  in 
carbon  disulphide,  carbon  tetrachloride,  and  chloro¬ 
form,  again  using  equimolecular  concentrations.  In 
all  cases  the  formula  for  a  unimolccular  reaction  gave 
sufficiently  constant  values  for  the  velocity  coefficient. 
In  general,  the  temperature  coefficient  of  the  velocity 
coefficient  is  greater  in  the  dark  than  in  the  light. 
No  definite  relationship  can  be  -traced  between  the 
dielectric  constants  of  the  solvents,  on  the  one  hand, 
and  cither  the  velocity  coefficients  or  the  temperature 
coefficients  on  the  other.  M.  S.  Burr. 

Law  of  blackening  of  the  photographic  plate 
by  electron  streams.  W.  Seitz  and  G.  Haric. 
(Physikal.  Z.,  1929,  30,  758— 760).— The  darkening 
of  Agfa-Kontrast  plates  and  films  has  been  determined 
for  electrons  ranging  in  velocity  from  1-5  to  18-5 
kilovolts.  The  curve,  log  i  t  (i— electron  density, 
f=time  of  exposure)  plotted  against  darkening  S 
(S— log  /„//,  I0  being  the  light  intensity  through  dear 
plate,  I  through  darkened  plate)  at  first  exhibits  a 
linear  course,  then  reaches  apparent  saturation,  and 
later  exhibits  a  very  rapid  increase  in  8  with  increasing 
values  of  log  i  t.  The  saturation  region  is  very 
evident  for  velocities  corresponding  with  5 — 12 
kilovolts,  much  less  evident  for  1-5  kilovolts,  and  for 
15 — -18-5  kilovolts  the  rapid  rate  of  increase  of  S 
sets  in  so  soon  that  the  saturation  cannot  be  detected 
for  values  of  S<1- 5 — 2-5.  Two  darkening  effects 
appear  to  be  superimposed,  one  due  to  the  direct 
action  of  the  electrons  and  the  other  due  to  the  X-rays 
generated  at  the  film  surface.  The  saturation  effect 
represents  a  stage  at  which  the  maximum  number  of 
grains  become  developable  as  a  result  of  the  primary 
process,  the  effect  of  the  X-rays  becoming  important 
for  large  values  of  1 1.  With  very  rapid  electrons  the 
X-rays  become  more  important.  These  views  have 
been  tested  by  photographing  sections  of  films 
darkened  under  defined  conditions,  the  magnification 
(760)  demonstrating  that  the  depth  of  the  darkening 
process  conforms  with  the  hypothesis  advanced. 

R.  A.  Morton. 

Photochemical  oxidation  and  reduction  from 
an  electronic  point  -of  view.  II.  A.  Steigmann 
(Z.  wiss.  Phot.,  1929,  27,  268—272;  cf.  A.,  1929, 
1152). — The  chromophoric  groups  in  dyes  are  the 
seat  of  their  light-sensitivity,  but  many  dyes  are 
quite  fast  to  light.  This  results  from  an  “  electron- 
screening  ”  action,  consisting  of  either  (1)  preferential 
action  of  other  light-sensitive  groups  present  (“  intra¬ 
molecular  desensitising  ”),  as  in  alizarin,  or  (2)  an 


inhibitory  action  exerted  by  other  groups,  linkings, 
or  configurations  present  in  the  molecule  of  the  dye, 
as  the  result  of  which  no  photochemical  action  occurs 
even  although  light  is  absorbed.  The  manner  of 
transformation  of  the  absorbed  energy  is  obscure  in 
the.  latter  case.  The  author  suggests  bleaching 
experiments  to  show  the  relative  screening  effects  of 
various  substituents  and  of  constitutional  differences, 
taking,  e.g.,  dyes  of  the  indanthrene  or  flavanthrene 
types.  L.  V.  Chilton. 

Eberhard  effect  in  relation  to  photographic 
photometry.  N.  Valenkov  (Z.  wiss.  Phot.,  1929, 
27,  236 — 267). — The  Eberhard  effect  is  the  increased 
density  obtained  at  the  sharp  edge  of  a  uniformly 
illuminated  field.  It  is  appreciable  only  in  the  case 
of  coarse-grained  emulsions  exposed  to  visible  light 
(and  then  only  for  extremely  sharp  images),  and  is  of 
the  same  character  whether  ferrous  oxalate  or  metol- 
quinol  be  employed  as  developer.  It  is  of  no  con¬ 
sequence  either  in  astrophotometry  or  in  spectro¬ 
photometry,  in  which  images  of  the  requisite  sharpness 
are  rarely  obtained.  L.  V.  Chilton. 

Role  of  sensitisers  in  photography,  and  the 
latent  image.  F.  E.  E.  Germann  and  D.  K.  Shen. 
—See  B.,  1930,  83. 

Behaviour  of  nickel  carbonate  in  relation  to 
photosynthesis.  R.  Emerson  (J.  Gen.  Physiol., 
1929,  13,  163 — 168).— The  effect  of  illumination  on 
purified  nickel  carbonate  in  carbon  dioxide  was 
examined  by  the  manometer  and  by  testing  for  the 
production  of  oxygen  and  carbohydrate.  No  evidence 
was  obtained  for  the  photosynthetic  activity  of  this 
preparation  as  claimed  by  Baly  (A.,  1927, 1040,  1041 ; 
1929, 408).  K.  V.  Thimann. 

Photochemical  reaction  between  cyclohexane 
and  chlorine  in  carbon  tetrachloride  solutions. 
K.  P.  Basu  (J.  Indian  Chem.  Soc.,  1929,  6,  691—703 ; 
cf.  A.,  1929,  1023). — The  photochemical  reaction 
between  cyclohexane  and  chlorine  in  solution  in  dry 
carbon  tetrachloride,  irradiated  by  either  white  or 
monochromatic  light,  is  unimolecular  with  respect  to 
chlorine.  The  velocity  coefficient  is  directly  pro¬ 
portional  to  the  intensity  of  the  incident  radiation, 
is  independent  of  the  concentration  of  the  chlorine, 
and  increases  slightly  with  the  concentration  of  the 
cyclohexane.  The  coefficient  diminishes  a  little  as 
the  reaction  proceeds,  apparently  due  to  the  retarding 
influence  exercised  by  the  chlorocyciohexane  formed. 
The  quantum  efficiency  is  19  at  436  pp,  30  at  404  pp, 
and  41  at  366  pp.  The  temperature  coefficients  for 
the  same  wave-lengths  are  1-5,  1-29,  and  1-26, 
respectively.  In  explanation  of  the  observed  facts 
a  mechanism  is  suggested  which  may  be  represented 
as  follows  :  (1)  Cl2+/w— >CL~C1.  (2)  C6H12+Cl->- 

CeHuCl+H.  (3)“  H+C12 — >-HCl+Cl.  (4)  H+ 
CgHuCl — ^C0H12+C1.  (5)  H+Cl — ->HC1.  Equation 
(4)  explains  the  diminution  in  the  velocity  coefficient 
as  the  reaction  proceeds.  M.  S.  Burr. 

Photochemical  decomposition  of  benzo- 
quinone  in  water  and  in  alcohol.  P.  A.  Leighton 
and  G.  S.  Forbes  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3549 — 3559). — The  photochemical  reduction  of  benzo- 
quinone  in  water,  the  temperature  coefficient  of  which 
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is  approximately  unity,  exhibits  an  induction  period 
during  which  a  dimeride  is  probably  formed  (cf. 
Hartley  and  Leonard,  J.C.S.,  1909,  95,  34);  there  is 
no  inhibition  when  50%  alcohol  is  used  as  the  solvent. 
Below  X  4350  A.  the  quantum  efficiency  in  pure  and 
aqueous  alcoholic  solutions  is  constant  at  0-5  inde¬ 
pendent  of  the  wave-length  and,  in  aqueous-alcoholic 
solutions,  of  the  concentration  also ;  at  higher  wave¬ 
lengths  the  efficiency  decreases,  indicating  the  exist¬ 
ence  of  a  definite  threshold  region  inside  the  first 
absorption  band.  The  threshold  value  is  displaced 
towards  shorter  wave-lengths  with*  progressive 
decrease  in  alcohol  concentration.  Possibly  every 
absorbed  quantum  produces  activation,  a  secondary 
reaction  having  an  efficiency  of  50%  producing  the 
observed  yields.  S.  K.  Tweedy. 

Effects  of  cathode  rays  on  the  proteins  of 
serum.  L.  E.  Baker  and  B.  P.  Corey  (J.  Exp. 
Med.,  1929,  50,  439 — 444). — A  large  proportion  of  the 
albumin  and  globulin  suffers  denaturation  with  the 
formation  of  products  soluble  at  the  of  the  serum, 
whilst  an  insoluble  substance  is  formed  on  the  window 
of  the  cell.  Slight  hydrolytic  fission  takes  place  with 
formation .  of  small  quantities  of  ammonia  and  of 
products  ,  precipitable  and  non-precipitable,  respec¬ 
tively,  with  trichloroacetic  acid. 

Chemical  Abstracts. 

Photochemical  reaction  between  oxalic  acid 
and  chlorine  in  presence  of  hydrochloric  acid. 
A.  K.  Bhattacharya  and  N.  B.  Dhar  (J.  Chim. 
phys.,  1929,  26,  556—564;  cf.  A.,  1929,  37).— The 
reaction  between  oxalic  acid  and  chlorine  in  presence 
of  hydrochloric  acid  (in  absence  thereof  it  is  immeasur¬ 
ably  rapid)  is  bimolecular  in  the  dark,  with  temperature 
coefficient  2-95.  In  radiation  of  wave-lengths  4725, 
5650,  and  7304  A.  the  coefficients  are  respectively 
2-3,  2-4,  and  2-5  with  yields  per  quantum  at  25°  of  8-6, 
7 '2,  and  4-9.  (It  is  to  be  noted  that  the  radiation 
capable  of  splitting  the  molecule  of  chlorine  into 
atoms  has  X=5220  A.)  Absorption  of  incident 
radiation  is  almost  directly  proportional  to  its 
intensity.  The  ratio  (ratio  of  velocities  of  reaction 
for  two  intensities  of  incident  radiation)/(ratio  of  those 
intensities)  varies  from  1-68/6-25  to  7-3/6-25,  and  is 
closely  connected  with  tho  ratio  of  the  velocities  of 
reaction  in  light  and  in  darkness.  The  bearing  of 
these  results  on  the  divergent  results  reported  as  to 
the  relation  between  intensity  of  radiation  and 
velocity  of  reaction  in  the  case  of  hydrogen  and 
chlorine  is  discussed.  C.  A.  Silbekrad. 

Bromination  of  cinnamic  acids.  J.  Meyer  and 
K.  Pukall  (Z.  physikal.  Chem.,  1929,  145,  360 — • 
392). — -The  rates  of  bromination  in  chloroform 
solution  of  the  individual  cinnamic  acids  have  been 
measured  both  in  the  dark  and  in  light  of  various 
colours.  The  velocity  coefficient  for  iraas-cinnamic 
acid  in  either  daylight  or  artificial  light  did  not  give 
reproducible  values,  and  the  reaction  proceeded  after 
removal  of  the  source  of  light.  This  effect  was  traced 
to  the  action  of  a  catalyst  or  catalysts  which  are  not 
all  due  to  impurities  in  the  bromine  used.  In  yellow, 
blue,  or  nearly  white  light  the  coefficient  exhibited  a 
drift  which  could  be  abolished  by  allowing  the  reaction 
to  take  place  in  light  of  wave-length  not  photo- 


chemically  absorbed  by  bromine.  Important  differ¬ 
ences  were  observed  in  the  behaviour  of  oZ/ocinnamic 
acid,  m.  p.  68°,  the  bromination  of  which  proceeds 
considerably  faster  than  that  of  the  tram- acid  under 
similar  conditions.  The  effect  of  yellow  light  in 
accelerating  the  reaction  in  the  case  of  aZZocinnamic 
acid  is  only  1/8  of  that  obtained  with  the  trans-acid. 
The  rate  of  addition  of  bromine  to  the  three  cis-acids 
of  m.  p.  68°,  58°,  and  42°  was  observed  to  increase  in 
the  order  named.  The  conclusion  reached  is  that 
these  acids  are  to  be  regarded  as  isomeric,  and  not 
merely  as  polymorphic.  P.  L.  Usher. 

Photochemical  reactions  of  ergosterol.  E.  H. 
Reerink  and  A.  van  Wijk  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  S45 — S48). — The  two  wave¬ 
length  ranges  300 — 270  and  about  250  up.  have 
different  actions  on  ergosterol.  In  the  first  period  of 
reaction  with  tho  longer  wave-length  less  than  about 
60%  of  the  ergosterol  undergoes  change,  and  the 
absorption  spectra  can  be  interpreted  by  the  assump¬ 
tion  of  the  presence  of  only  one  substance,  apart  from 
the  ergosterol,  with  a  broad  band  having  a  maximum 
at  about  265  mi.  By  precipitation  of  tho  unchanged 
ergosterol  with  digitonin,  tho  reaction  product, 
vitamin-D,  was  obtained  as  lozenge-shaped  transparent 
plates,  m.  p.  0°.  The  absorption  curves  of  ergosterol 
after  long  irradiation  cannot  be  calculated  from  those 
of  ergosterol  and  vitamin-D,  in  consequence  of  a 
photochemical  change  in  the  reaction  product.  With 
short-wave  irradiation  it  is  impossible  to  obtain  more 
than  a  15%  yield  of  vitamin-D,  since  there  are  formed 
by-products  which  produce  a  maximum  in  tho 
absorption  spectrum  with  an  absorption  coefficient 
of  about  twice  that  of  ergosterol.  As  the  reaction 
proceeds  the  absorption  falls  to  almost  zero  with  tho 
destruction  of  the  vitamin-D.  F.  G.  Tryhorn. 


Chemical  action  of  a-rays  on  nitric  oxide.  W. 
Mund  and  It.  Gillerot  (Bull.  Soc.  chim.  Belg.,  1929, 
38,  343 — 359). — Under  the  action  of  a-particles  nitric 
oxide  gives  rise  to  nitrogen  peroxide  and  trioxide,  in 
equilibrium  with  excess  of  nitric  oxide.  Each  pair 
of  ions  produced  in  the  mixture  causes  the  formation 
of  at  least  0-78  mol.  of  nitrogen.  C.  W.  Gibby. 


Argentothiosulphuric  acids  and  their  deriv¬ 
atives.  I.  Preparation  of  sodium  salts  and 
isolation  of  monoargentomonothiosulphuric 
acid.  H.  Baines  (J.C.S.,  1929,  2763 — 2769). — 
Previous  analyses  of  the  sodium  argentothiosulphates 
do  not  agree.  Salts  having  the  following  compositions 
have  been  obtained  :  sodium  monoargentomonothio- 
sulphaie,  Na2S203,Ag2S203,2H20  or  Na(AgS203),H20 ; 
sodium  triargentotetrathiosulphate, 
Na5[Ag3(S203)4],2H20.  Crystal  data  for  these  salts  are 
given.  Evidence  is  advanced  for  the  existence  of 
sodium  monoargentodithiosulphate,  Na^Ag^O^], 
in  solution.  Mon'oargentornonolhiosulphuric  acid, 
H(AgS203),H20,  was  obtained  as  an  unstable  white  pre¬ 
cipitate  by  acidifying  with  nitric  acid  an  ammonical 
solution  of  the  sodium  salt.  Aqueous  solutions  of 
triargentotetratliiosulphuric  acid  have  been  obtained. 

J.  A.  V.  Butler. 


Triple  compounds  of  gold  bromide  and 
rubidium  [bromide]  with  bromides  of  other 
metals.  E.  S.  Burkser,  S.  G.  Bublov,  and  A.  M. 
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Scharnovsky  (Z.  anorg.  Chem.,  1929,  185,  144— 
152;  cf.  A.,  1927,  1155). — The  preparation  and 
properties  of  the  following  compounds  are  described  : 
Rb2(1)MnHn)Br4,RbAuBr4,  where  Mn  is  copper, 
cadmium,  or  mercury,  and  Mm  is  thallium,  and 
Rb3MUIBr6,2RbAuBr4,  where  M111  is  bismuth  or 
antimony.  They  differ  from  the  triple  iodide  salts  in 
containing  no  univalent  gold.  Metals  belonging  to 
the  same  family  give  compounds  of  analogous  com¬ 
position  and  of  the  same  crystal  system. 

F.  L.  Usher. 

Production  of  pure  beryllium  oxide  from 
beryllium  ores.  H.  A.  Sloman. — See  B.,  1929, 
1043. 

Base  exchange  in  artificial  autunites.  J.  G. 
Fairchild  (Amcr.  Min.,  1929,  14,  265—275). — 
Calcium,  potassium,  barium,  manganese,  copper, 
cobalt,  nickel,  lead,  and  magnesium  autunites  were 
prepared  by  treating  sodium  (or  calcium)  autunite 
with  a  concentrated  solution  of  the  chloride.  Most 
of  the  compounds  contained  less  than  8H20. 

Chemical  Abstracts. 

Hydrates  of  bleaching  powder.  B.  Neumann 
and  II.  Uaebler  (Z.  Elektrochem.,  1929,  35,  909 — 
914;  cf.  B.,  1926,  190;  O’Connor,  B.,  1928,  88).— 
By  the  chlorination  of  calcium  hydroxide  at  35—40° 
there  are  formed  the  hydrates  3Ca0Cl2,Ca0,4H20  and 
3Ca0Cl2,Ca0,6H20,  the  latter  corresponding  with 
ordinary  bleaching  powder.  Chlorination  at  about 
— 15°  gives  a  hydrate ,  Ca0Cl2,Ca0,2H80.  In  all  these 
hydrates  one  molecule  of  water  is  firmly  held,  pre¬ 
sumably  as  calcium  hydroxide.  The  compositions 
have  been  established  both  by  direct  analysis  and 
by  isothermal  dehydration  experiments. 

R.  Cuthill. 

Phosphorescent  compounds  of  temporary 
action.  L.  Vernitz  (Trans.  State  Inst.  Appl. 
Chem.,  Moscow,  1927,  No.  8, 46 — 59). — The  conditions 
necessary  for  producing  alkaline-earth  sulphide 
luminophores  with  maximum  luminescence  and 
duration  of  light  were  investigated.  Calcium  sulphide 
must  be  prepared  from  oxide,  and  barium  or  strontium 
sulphide  from  the  carbonate;  other  metals  (except 
the  excitators  added)  must  be  absent. 

Chemical  Abstracts. 

Action  of  ferric  chloride  on  zinc.  E.  Beutel 

and  A.  Kutzlnigg  (Monatsh.,  1929,  52,  339—342). _ 

Ferric  chloride  solutions  containing  less  than  100  g. 
per  litre  have  no  effect  on  a  bright  zinc  surface,  but 
more  concentrated  solutions  give  a  deposit  which 
contains  iron,  the  velocity  of  deposition  increasing 
with  the  Concentration  of  the  solution ;  the  optimum 
concentration  is  500  g.  per  litre.  A  matte  zinc 
surface  which  has  been  treated  with  the  sand-blast  is 
slowly  darkened  by  solutions  containing  50  g.  of 
FeCLj  per  litre.  The  deposit  forms  a  spongy,  non  - 
adherent,  grey  layer  with  a  metallic  lustre,  and  con¬ 
sists  of  irregular,  microscopic  granules  containing 
zinc  as  well  as  iron.  The  thickness  of  the  deposit 
formed  in  0-5  hr.,  using  ferric  chloride  solution  con¬ 
taining  300  g.  per  litre,  is  about  3  x1b-4  mm. 
Extended  treatment  of  the  deposit  with  distilled  water 
furnishes  no  rust,  but  leads  to  the  formation  of  minute 
filaments  of  zinc  hydroxide.  Exposure  of  sheet  zinc 


for  a  long  period  to  the  action  of  ferric  chloride 
solutions  containing  500 — 1000  g.  per  litre  converts 
the  primary  iron  coating  into  a  compact  deposit  of 
dark  brown  ferric  hydroxide.  Hydrolysis  of  ferric 
chloride  affords  hydrochloric  acid,  which  attacks  the 
zinc,  with  ultimate  precipitation  of  a  quantity  of 
ferric  hydroxide  corresponding  with  the  acid  which 
has  formed  zinc  chloride;  by  treatment  for  48  hrs. 
with  solutions  of  ferric  chloride  containing  5,  20,  and 
200  g.  per  litre,  zinc  loses  0-38,  1-3,  and  7%,  respec¬ 
tively,  of  its  weight.  Extensive  reduction  of  ferric 
chloride  to  ferrous  chloride  also  occurs. 

The  primary  iron  deposit  formed  in  concentrated 
ferric  chloride  solutions  appears  to  undergo,  more 
or  less  rapidly  according  to  the  degree  of  concentra¬ 
tion,  a  change  giving  a  brilliant,  lustrous,  but 
extremely  brittle  metallic  layer,  which  breaks  up 
spontaneously  on  reaching  a  certain  thickness ;  this 
is  found  to  be  about  9  X  10~3  mm.  The  deposit 
contains  zinc,  and  its  composition  varies  with  con¬ 
centration  of  the  ferric  chloride  solution.  Grey 
deposits  are  also  obtained  with  alcoholic  ferric  chloride 
solution,  and  with  dilute  or  concentrated  aqueous 
ferrous  sulphate.  A  coherent,  tenacious,  dove-grey 
deposit  is  similarly  produced  in  the  presence  of 
fluoride  ions,  whilst  addition  of  a  colloid  (glue)  yields 
a  solution  which  appears  to  contain  iron  as  a  dispersed 
phase,  since  after  removal  of  a  black  deposit  it 
possesses  a  dull  grey  colour.  C.  W.  Shoppee. 

Yellow  luminous  phosphorescence.  L.  Vanino 
and  F.  Schmid  (J.  pr.  Chem.,  1929,  [ii],  124,  52 — 54). 
— A  mixture  of  barium  oxide  (40-0  g.),  sulphur  (9-0  g.), 
lithium  phosphate  (0-7  g.),  and  0-4%  alcoholic  copper 
nitrate  (3-0  c.c.)  gives  a  yellow  luminous  product  but 
of  feeble  light  intensity,  Better  results  are  obtained 
by  the  use  of  barium  carbonate  and  strontium 
hydroxide,  and  it  is  important  to  add  a  reducing  agent. 
The  most  satisfactory  results  were  obtained  from 
(a)  for  a  golden-yellow  phosphorescence :  barium 
carbonate  25-0  g.,  strontium  hydroxide  15-0  g., 
sulphur  10-0  g.,  starch  3-0  g.,  lithium  sulphate  1-0  g., 
magnesium  oxide  1-0  g.,  0-5%  thorium  sulphate 
solution  2  c.c.,  and  0-4%  cupric  sulphate  solution 
3  c.c. ;  (6)  for  a  lemon-yellow  phosphorescence  : 

barium  carbonate  24-0  g.,  strontium  hydroxide  17-0  g., 
sulphur  10-0  g.,  starch  3-0  g.,  lithium  sulphate  1-0  g., 
magnesium  oxide  1-0  g.,  thorium  sulphate  (2  c.c.), 
and  cupric  sulphate  (3  c.c.)  solutions  of  the  concen¬ 
trations  given  under  (a).  The  intimately  mixed 
masses  are  strongly  heated  for  40  min. 

A.  I.  Vogel. 

Chemically  pure  powdered  mercury.  F. 
Krauss  and  K.  Mahlmann  (Z.  anorg.  Chem.,  1929, 
184,  298—302;  cf.  A.,  1908,  ii,  193,  500).— Early 
work  on  the  preparation  of  mercury  in  the  powdered 
form  is  criticised  and  the  products  are  considered  to 
have  been  contaminated  with  basic  salts.  Light  grey 
powders  containing  99-S%  Hg  have  been  obtained 
under  definite  conditions  from  solutions  of  mercuric 
and  mercurous  nitrate  by  precipitation  with  hydrazino 
hydrate,  sulphur  dioxide,  ferrous  sulphate,  stannous 
chloride,  or  phosphorous  acid.  The  powdered  mercury 
is  liquefied  by  rubbing  or  shaking,  and  probably 
consists  of  microscopic  particles  of  the  metal  sur- 


GENERAL,  PHYSICAL,  AND  INOBGANIC  CHEMISTRY. 


177 


rounded  by  an  extremely  thin  layer  of  a  basic  salt 
which,  however,  cannot  be  detected  analytically. 

F.  L.  Usher. 

Reduction  of  mercuric  chloride  by  glycerol. 
M.  N.  Goswami  and  P.  N.  Ganguli  (J.  Indian  Chem. 
Soc.,  1929,  6,  711 — 715). — On  heating  an  aqueous 
solution  of  glycerol  with  mercuric  chloride  the  latter 
is  reduced  to  mercurous  chloride.  The  amount  of 
reduction  reaches  a  maximum  of  88 — 90%  at  180 — - 
182°.  The  glycerol  appears  to  be  first  oxidised  to 
glyceraldehyde,  which  is  then  split  up  into  formalde¬ 
hyde,  probably  by  way  of  glycollic  acid.  Glycerol 
is  also  dehydrated  to  acraldchyde.  No  carbon  dioxide 
is  formed.  A  determination  of  total  aldehyde  by  the 
hydrogen  sulphite  method  gave  11-17%,  calculated  as 
formaldehyde,  on  the  amount  of  glycerol,  whilst  a 
determination  of  formaldehyde  alone  by  Romijn’s 
cyanide  method  gave  5-6%.  These  results  can  be 
only  approximate.  M.  S.  Burr. 

Intermetallic  compounds  in  mercury.  A.  S. 
Russell  (Nature,  1930,  125,  89). — A  preliminary 
report  of  the  formation  in  liquid  mercury  of  inter¬ 
metallic  compounds  other  than  with  mercury.  The 
empirical  formulae  of  the  complexes  so  far  obtained 
are  SnCu2,  SnCu3,  SnCu4,  ZnCu,  ZnPe,  ZnFe8,  and 
CuFe.  L.  S.  Theobald. 

Measurements  with  hi-  and  quadri-valent 
compounds  of  the  rare  earths.  II.  Classi¬ 
fication  of  the  rare  earths  based  on  periodic 
variations  of  the  properties  of  their  ions.  W. 
Klemm.  III.  Ytterbium  dichloride.  W.  Klemm 
and  W.  Schuth  (Z.  anorg.  Chem.,  1929,  184,  345 — 
351,  352 — 358). — II.  The  rare  earths  may  be  classified 
in  seven  groups  by  consideration  of  the  periodic 
variations  of  the  magnetic  properties  of  the  ions,  of  the 
colour  of  the  tervalcnt  compounds,  and  of  the  stability 
of  the  dioxides  and  trichlorides. 

III.  Ytterbium  trichloride  is  reduced  to  the 
dichloride  by  heating  for  6  hrs.  in  an  atmosphere  of 
hydrogen  at  600 — 620°  and  finally  for  about  30  min.  at 
850 — 900°.  The  almost  colourless  dichloride  has 
d25  5-08,  and  dissolves  in  water  without  decomposition 
•to  a  yellow  solution,  from  which  hydrogen  is  readily 
evolved  on  addition  of  acid.  Although  the  material 
as  ordinarily  prepared  (98%  pure)  exhibits  feeble 
paramagnetic  properties,  the  pure  compound  is 
probably  diamagnetic.  The  compound  YbCl2,8NH3 
is  reddish-yellow,  whilst  YbCl2,2NH3  and  YbCl2,NH3 
arc  yellow.  H.  F.  Gillbe. 

Extraction  of  the  rare  earths  from  gadolinite. 
I).  W.  Pearce  and  J.  A.  Harris  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  61 — 66). — Five  wet  and  five 
dry  methods  for  the  decomposition  of  gadolinite  were 
investigated  and  their  efficiencies  compared.  For  the 
maximum  extraction  of  the  rare-earth  content,  con¬ 
centrated  hydrochloric  acid  or  saturated  sodium 
hydroxide  solution  in  the  wet,  and  a  mixture  of  sodium 
carbonate  and  borax  in  the  dry,  gave  the  best  results. 

N.  M.  Bligh. 

Reaction  between  titanium  sesquioxide  and 
iron  oxides.  F.  Halla  (Z.  anorg.  Chem.,  1929, 
184,  421 — 427). — By  reduction  of  hydrated  titanic 
acid  an  apparently  new  form  of  titanium  sesquioxide, 
which  when  heated  with  ferrous  oxide  at  1000°  forms 


a  spinel  Fe0,Ti203  having  d  4-68  and  a  8-47 +0-02  A., 
has  been  prepared.  The  reactions  between  a-titanium 
sesquioxide  and  ferrous  and  ferric  oxides,  and  between 
the  new  material  and  ferric  oxide  have  been  studied 
by  X-ray  examination  of  the  reaction  products. 

H.  F.  Gillbe. 

Germanic  oxide  and  oxalic  acid.  J.  Bardet 
and  A.  Tchakibian  (Compt.  rend.,  1929,  189,  914 — 
915). — Germano-oxalic  acid  is  prepared  by  treating 
such  an  excess  of  germanic  oxide  with  boiling  solution 
of  oxalic  acid  that  oxide  is  deposited  on  cooling  the 
filtered  solution  after  concentration  as  far  as  possible. 
On  concentration  an  uncrystallisable  syrup  is  obtained 
in  which  neither  alcohol  nor  ether  produces  a  precipi¬ 
tate  ;  it  decomposes  after  a  few  hours  with  deposition 
of  germanic  oxide.  The  ratio  Ge  :  H2C204  indicates 
the  formula  H2Ge(C204)3.  The  germanium  and  oxalic 
acid  are  partly  in  the  form  of  a  complex  ion ;  neutralis¬ 
ation  with  soda  occurs  with  an  amount  corresponding 
with  0-75  of  the  oxalic  acid  present.  Addition  of 
mannitol  allows  partial  neutralisation  of  the  germanic 
acid  also.  Similarly  potassium  iodate  and  iodide 
react  with  only  part  of  the  oxalic  acid.  Germanic 
oxide  dissolves  much  more  readily  in  ammonium 
hydrogen  oxalate  solution ;  the  solution,  after  all  that 
is  possible  has  crystallised,  leaves  an  uncrystallisable 
syrup  of  composition  Ge(C204)2,Ge0(C,04),xH20, 
which  is  not  decomposed  by  hydrogen  sulphide  and 
is  attacked  by  sulphuric  acid  at  a  high  temperature 
only  with  production  of  germanic  oxide. 

C.  A.  SlLBERRAD. 

Lower  oxygenated  compounds  of  nitrogen. 
L.  C.AMBI  (Gazzetta,  1929,  59,  770— 784).— Analysis 
of  the  decomposition  products  of  metallic  hypo- 
nitrites  (sodium,  copper,  silver,  cadmium,  lead,  and 
thallium)  indicates  that  in  acid  solutions  scission  occurs 
mainly  to  nitrogen  and  nitric  acid,  and  in  some  degree 
to  nitrogen  and  nitrous  acid.  The  nature  and  valency 
of  the  metallic  ion  influence  the  course  of  the  reaction. 
It  is  suggested  that  decomposition  may  occur  to  give 
the  following  groups  of  compounds;  N,0+H20, 
N0+N02+2N2+H,0,  HN03+2N2+2H20".  Mixed 
solutions  of  sodium  hyponitrite  and  ferrous  and  ferric 
salts  were  used  in  place  of  ferrous  and  ferric  hypo- 
nitrites.  The  decomposition  of  ferrous  hyponitrite 
solution  is  remarkable  in  giving  unusually  large 
amounts  of  nitrous  oxide,  whilst  with  the  ferric  salt 
the  products  are  chiefly  nitrogen  and  nitric  acid.  By 
oxidation  with  alkaline  potassium  permanganate 
solution  the  hyponitrites  are  converted  into  nitrites, 
but  in  acid  solution  nitric  acid  is  formed,  together  with 
the  autoreduction  of  some  of  the  hyponitrite  to 
nitrogen,  (HNO)+ 20  — >  HN03, 5(HNO)  — >  2N2-|- 
HN03+2H20.  The  course  of  the  oxidation  of 
sodium  and  silver  hyponitrites  by  iodine  depends  on 
the  hydrogen-ion  concentration  of  the  solution  and  on 
the  conditions  of  the  experiment.  In  the  presence  of 
excess  of  alkali  oxidation  is  chiefly  to  nitric  oxide  and 
nitrite  :  in  neutral  or  slightly  acid  solution  (acetic  or 
carbonic)  nitrite  and  nitric  oxide,  together  with  some 
free  nitrogen  and  nitrous  oxide,  are  formed.  Oxid¬ 
ation  by  potassium  ferricyanide  is  slow ;  nitrous  oxide 
is  evolved  and  much  of  the  hyponitrite  is  converted 
into  nitrite.  Excess  of  ferricyanide  oxidises  the 
nitrite  to  nitrate  with  evolution  of  nitric  oxide.  The 


complexity  of  the  reactions  rules  out  the  occurrence  of 
the  intermediate  products  previously  suggested  by 
Raschig.  The  decomposition  of  hyponitrites  by 
iodine  in  alkaline  solutions  suggests  that  the  free  acid 
reacts  in  the  form  HONIN'OH,  and  a  comparison  of 
the  behaviour  of  the  hyponitrites  on  oxidation  with 
that  of  nitrohydroxylamine  indicates  that  the 
properties  of  the  iN-OH  group  differ  in  the  two  classes 
of  compound.  The  structure  and  reactions  of  the 
metallo-nitrosyl  compounds  formed  by  direct  union  of 
nitric  oxide  and  a  metal  or  a  reducing  salt  are  dis¬ 
cussed  in  relation  to  the  decomposition  of  the 
hyponitrites.  F.  G.  Tryhorn. 

Nitrogen  sulphide.  III.  S.  A.  Vosnessenski 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1317 — 1322). — 
The  blue  sublimate  obtained  by  Usher  (A.,  1925, 
ii,  581)  by  heating  nitrogen  sulphide  under  reduced 
pressure  at  100 — 140°  in  the  presence  of  silver  gauze 
is  probably  not  a  polymorph  of  nitrogen  sulphide,  but 
finely-divided  sulphur.  Nitrogen  sulphide  gives  a 
blue  coloration  in  the  presence  of  alkali  in  organic 
solvents,  and  this  phenomenon  may  be  employed  in 
the  titration  of  organic  acids  by  alcoholic  sodium  or 
potassium  hydroxide.  .  R.  Trvszkowski. 

Nitrides.  S.  A.  Vosnessenski  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1323— 1328).— Methods  for  the 
preparation  of  nitrides  are  reviewed.  The  densities 
of  the  nitrides  of  sulphur,  copper,  zinc,  and  barium 
are  respectively  2-63,  5-80,  5-40,  and  6-46,  and  the 
decomposition  points  of  the  nitrides  of  barium, 
chromium,  and  copper  are  respectively  above  1000°, 
above  900°,  and  300°.  A  comparison  of  the  densities 
of  a  number  of  nitrides  shows  that  these  vary 
periodically  with  the  at.  wt.  of  their  constituent 
elements.  The  decomposition  temperatures  of 
nitrides  are  the  higher  the  smaller  is  the  atomic 
volume  of  their  constituent  nitrogen,  and  the  simpler 
their  structure.  R.  Trtjszkowski. 

Action  of  iodine  vapour  on  phosphorus  vapour. 
Volatility  product.  H.  PAlabon  (Compt.  rend., 
1929,  189,  10S5 — 1087). — It  has  been  shown  qualita¬ 
tively  that  Tian’s  conception  of  the  volatility  product 
(A.,  1929,  1014)  may  be  applied  to  the"  reaction 
P4+6I2=4PI3.  J.  Grant. 

Preparation  and  properties  of  the  borides  of 
tantalum  and  of  niobium.  L.  Andrieux  (Compt. 
rend.,  1929,  189,  1279— 12S1). — Tantalum  and  nio¬ 
bium  borides  (TaB.,,  d's  11-0,  and  NbB,,  da  0-4)  were 
prepared  as  small,  hard  grey  crystals  by  the  electro¬ 
lysis  of  fused  mixtures  of  alkali  or  alkaline-earth 
borates  and  fluorides  with  tantalic  or  niobic  oxide 
(cf.  A.,  1927,  210,  844),  any  amorphous  boron  and 
calcium  boride  being  removed  from  the  mixture  in 
dilute  nitric  acid.  The  crystals  resist  nitric  or  hydro¬ 
chloric  acid  or  aqua  regia,  but  are  readily  oxidised  and 
slowly  attacked  in  the  cold  by  hydrofluoric  and 
sulphuric  acids  and  by  fused  alkalis.  For  analysis 
they  may  be  decomposed  by  fused  potassium  hydrogen 
sulphate  in  the  presence  of  sulphuric  acid,  and  the 
insoluble)  pentoxido  weighed.  J.  Grant. 

Action  of  air  on  flowers  of  sulphur  and  ground 
sulphur.  J.  E.  Stephenson  and  S.  W.  Bridge 
(Analyst,  1929,  54,  737;  cf.  A.,  1929,  1253).— 


The  use  of  flowers  of  sulphur  100%  of  which  passed 
a  300-mesh  sieve  gave  results  identical  with  those 
previously  obtained  when  only  98-5%  passed  the 
300-mesh  sieve.  H.  D.  Hewer. 

Preparation  of  large  crystals  of  chrome  alum, 
and  explanation  of  corrosion  figures.  F.  A. 
Rohrman  and  N.  W.  Taylor  (J.  Chem.  Educ.,  1929, 
6,  473-478;  Chem.  Zentr.,  1929,  ii,  378). 

Complex  compounds.  I.  Removal  of  am¬ 
monia  from  the  co-ordination  sphere.  H.  I. 
Schlesinger  and  (Miss)  R.  K.  Worner  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3520— 3523).— Chloropent- 
amminechromic  chloride  is  converted  into  insoluble 
chromium  tricMorolriammine,  Cr(NH3)3Cl3,  by  heating 
at  270°  in  hydrogen  chloride  until  the  salt  turns  from 
pink  to  green.  This  substance  reacts  slowly  with 
liquid  ammonia  to  yield  the  original  pentammine; 
it  is  possibly  a  polynuclear  compound  and  its  properties 
are  quite  different  from  those  of  the  substance  of  the 
same  composition  described  by  Werner  (A.,  1910,  ii, 
960).  If  it  is  heated  at  175°  in  hydrogen  chloride 
hygroscopic  crystalline  ammonium  chromic  hexa- 
chloride,  (NH4)3[CrCl,j],  is  produced;  this  substance 
reacts  rapidly  with  gaseous  ammonia  with  production 
of  the  original  pentammine.  It  is  apparently  not  a 
double  compound;  the  chromium  has  taken  up 
hydrogen  chloride  rather  than  changed  its  co-ordin¬ 
ation  number  as  a  result  of  the  removal  of  ammonia 
from  the  co-ordination  sphere.  If  the  triammine 
salt  is  heated  at  270°  in  hydrogen  chloride  a  salt 
having  the  composition  2CrCl3,3NH4Cl  is  formed,  and 
is  further  slowly  decomposed  to  anhydrous  chromic 
chloride.  Insoluble  chromium  chloro-oxalalolri - 
ammine  is  formed  when  the  above  triammine  is 
heated  with  solutions  containing  oxalate  ions.  The 
original  triammine  is  recovered  if  the  compound  is 
heated  with  hydrochloric  acid,  and  if  heated  at  190°  in 
hydrogen  chloride  a  polynuclear  compound  of  com¬ 
position  corresponding  with 

2CrCl3,(NH4)2C204,4NH4Cl  is  formed ;  this  substance 
has  properties  similar  to  those  of  ammonium  chromic 
chloride.  S.  K.  Tweedy. 

Complex  compounds.  II.  Preferential  re-* 
moval  of  bromide  ion  from  the  co-ordination 
sphere.  H.  I.  Schlesinger  and  D.  N.  Rickles 
(J.  Amer.  Chem.  Soc.,  1929,  51,  3523— 3527).— By 
thermal  decomposition  at  175°  of  the  appropriate 
pentammines  (cf.  preceding  abstract)  the  following 
“  triammincs  ”  were  prepared  :  (I)  [Br3(NH3)3Crh, 

(II)  [ClBr2(NH3)3Crjr,  (III)  [Cl2Br(NH3)3Cr^.  The 
properties  of  these  compounds  resemble  those  of  the 
chromium  trichlorotriammine  previously  described. 
Compounds  of  this  type  containing  iodo-,  nitrato-,  or 
nitrito-groups  could  not  be  prepared  by  thermal 
decomposition  or  by  removing  water  from  aquo- 
triammines.  By  boiling  chromium  chloro-oxalato- 
triammine  with  hydrobromic  acid,  chromium  dichloro- 
tetrammine  bromide  (probably  a  cis-compound)  was 
obtained,  which  is  converted  by  heat  into  chromium 
dichlorobromotriammine  and  a  purple  substance,  which 
reacts  with  ammonium  oxalate  to  give  the  original 
oxalato-tiiammine  and  yields  the  chloride,  iodide,  etc. 
by  double  decomposition.  Treatment  of  chromium 
bromo-oxalatotriammine  with  hydrobromic  acid 
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yields  ( !cii)  dibromotetramminechromic  bromide, 
[Br2(NH3)4Cr]Br,  a  green  compound  which  yields  a 
red  aqueous  solution  from  which,  after  a  few  days, 
alcohol  and  ethor  or  hydrobromic  acid  precipitates  red 
diaquoletramminechromic  bromide.  When  (I)  is  heated 
with  hydrobromic  acid  a  mixture  of  a  letrammine, 
Br2(NH3)4Cr]Br,  and  a  pentammine  is  obtained,  the 
atter  being  insoluble  in  icc-water.  This  tetrammine, 
probably  a  irana-compound,  gives  a  red  aqueous 
solution  from  which,  however,  the  original  substance 
and  not  the  aquo-compound  is  precipitated  by  alcohol 
and  ether;  it  does  not  yield  a  chromium  bromo- 
oxalatotriammine,  neither  can  it  be  formed  from  this 
compound.  The  structure  of  the  triammines  is 
discussed  briefly.  If  III  is  heated  with  ammonium 
oxalate  the  salt  [ClC204(NH3)3Cr]z  is  obtained ;  treat- 
■  ment  of  II  in  a  similar  manner  yields  mixtures.  Dry 
ammonia  reacts  with  these  triammines  at  200°  to 
produce  mixtures  of  pentammines ;  if  the  partial 

fressure  of  the  ammonia  is  reduced  to  182  mm.  only 
I  reacts  to  give  appreciable  quantities  of  pent¬ 
ammine.  S.  K.  Tweedy. 

Salts  of  the  complex  hexacarbamidochromic 
cation.  E.  Wilke-Dorfurt  and  K.  Niederer 
(Z.  anorg.  Chem.,  1929,  184,  145—166;  cf.  A.,  1927, 
120). — An  examination  of  salts  of  this  cation  reveals 
a  close  resemblance  to  the  hexa-aquo-  and  hexammino- 
compounds  of  the  metal.  The  salts  are  usually 
bluish-green,  dichroic,  and  contain  water  of  crystall¬ 
isation.  The  cation  is  green  .  Heating,  or  the  addition 
of  strong  acids  or  alkalis,  destroys  the  complex. 
Physical  constants  have  been  determined  for  hexa¬ 
carbamidochromic  salts  already  described  in  the 
literature.  The  following  compounds  are  described  : 
chlorate, explodes  on  heating;  thiosulphate  (+3H20) ; 
dichromate,  d  1-781 ;  fluosilicate  (+6H20  and  3H20); 
manganicyanide  (+4H,0);  cobalticyanide  (+4H20) ; 
nitroprussidc  (+3-5H20);  cobaltinitrite  (+0-5H20); 
naphlhalene-2-sulphotiaie  (+2-5H20);  toluenesulphon- 
ate  (+2-7H20);  a-dichlorobenzenesulphonate 
(+2-7H20);  dijlaviamle-flavianale  (-|-4H20).  The 
following,  in  which  the  cation  forms  salts  with  mixed 
anions,  are  also  described :  sulphate-perchlorate 
(+H20),  explodes  on  heating;  sulphate-fluoborate 
(+H20) ;  sulphate-permanganate  (+ 3H20) ;  sulphate- 
fiuosulphonate  (-f3H20);  sulphate-iodide  (+2H20); 
sulphate-bromide  (-f-2H20);  sulphate-nitrite  (+2H20), 
unstable  in  solution;  sulphate-nitrate  (+4H20) ; 
sulphate-chlorate  (+3H20);  sulphate-benzenesulphon- 
ate  ;  dichromate-bromide  (-|-H20) ;  dichromate-nitrate 
(+H20);  dichromate-perchlorate,  d  1-802 ;  dichromate- 
permanganate-,  dichromate-tetrafiuoborate,  d  1-764; 
dichromate-disulphate  (+5H,0);  platinocyanide- 
chloride  (+3H20) ;  nickdocyanide-chloride  (-f2H»0). 
The  solubilities  of  a  number  of  the  compounds  are 
recorded.  F.  L.  Usher. 

Tervalent  manganese.  VII.  J.  Meyer  and 
It.  Kanters  (Z.  anorg.  Chem.,  1929,  185,  177—183 ; 
cf.  A.,  1927,  33).— A  now  method  of  preparing 
hydrated  manganese  dioxide  consists  in  passing 
sulphur  dioxide  into  a  solution  of  potassium  per¬ 
manganate  at  75°  and  washing  the  resulting  precipitate 
with  dilute  sulphuric  acid  and  with  water.  After 
drying  at  100 — 105°  the  composition  corresponds  with 


the  formula  Mn02,H20.  When  heated  at  200 — 225° 
some  oxygen  is  lost,  but  the  water  content  is  not 
reduced  below-  3-74%.  Manganic  oxide  prepared  by 
precipitation  is  more  reactive  than  that  made  by 
heating  the  dioxide  at  700°.  From  the  behaviour 
of  manganic  oxide  and  of  trimanganese  tetroxide 
tow-ards  dilute  and  concentrated  acids  it  is  inferred 
that  tervalent  manganese  is  present  in  each ;  the 
latter  is  therefore  to  be  regarded  as  MnO,Mn203,  not 
as  2Mn0,Mn02.  A  method  for  the  determination  of 
the  three  oxides  in  mixtures  is  given. 

F.  L.  Usher. 

Solubility  of  manganese  dioxide  under  tbe 
influence  of  metallic  mercury.  J.  Meyer  and 
R.  Kanters  (Z.  anorg.  Chem.,  1929,  185,  172— 
176). — When  manganese  dioxide  and  metallic  mer¬ 
cury  are  placed  in  dilute  solutions  of  sulphuric  or 
nitric  acid  both  substances  are  attacked,  manganous 
and  basic  mercurous  sulphate  being  formed  in  the 
first  case  and  manganous  and  mercurous  nitrate  in 
the  second.  If  a  25%  solution  of  ammonium,  cal¬ 
cium,  or  magnesium  chloride  is  used  in  place  of  tbe 
acid,' the  mercury  is  dissolved,  although  to  a  much 
smaller  extent,  in  the  form  of  mercuric  chloride.  The 
results  are  considered  to  bear  on  the  deterioration  on 
keeping  of  electric  dry  cells.  F.  L.  Usher. 

High-temperature  products  of  iron  with  hydroT 
gen  sulphide,  carbon  disulphide,  and  hydrogen 
selenide.  J.  B.  Peel  and  P.  L.  Robinson  (Proc. 
Univ.  Durham  Phil.  Soc.,  1929,  8,  153— 154).— Pure 
iron  reacts  slow-ly  with  hydrogen  sulphide  at  350 — 
900°,  but  is  converted  rapidly  at  1000°  into  a  silver- 
white,  crystalline  non-magnetic  substance  of  the 
composition  FeS,  d  4-630.  The  material  falls  to  a 
pow-der  w-hen  touched,  is  reduced  by  hydrogen  at 
800°,  and  does  not  precipitate  copper  or  bismuth  from 
solutions  of  their  salts.  In  these  respects  it  differs 
considerably  from  the  usual  form  of  ferrous  sulphide. 
When  iron  is  heated  in  carbon  disulphide  at  1000°  a 
greyish-w-hite,  crystalline,  magnetic  substance  having 
the  empirical  composition  Fe7S6  is  obtained. 

[With  C.  L.  Mavin.] — A  fused  mass  solidifying  to  a 
silver-white,  crystalline,  magnetic  product,  d  6-211, 
is  obtained  by  heating  iron  in  hydrogen  selenide  at 
750°.  Analysis  show-s  3%  more  selenium  than  corre¬ 
sponds  with  the  formula  FeSe.  The  substance  does 
not  react  with  hydrochloric  acid  unless  metallic  iron 
or  a  similar  metal  is  present.  A.  R.  Powell. 

Influence  of  temperature  on  precipitation  of 
nickel  carbonate.  M.  Sergeev  (Masloboino  Zhir. 
Delo,  1928,  No.  11,  15). — Precipitation  is  best  effected 
at  the  b.  p.  with  excess  of  sodium  carbonate. 

Chemical  Abstracts. 

Oxidation  reactions  of  complex  platinum 
compounds.  II.  Oxidation  by  persulphate  and 
free  oxygen.  L.  A.  Tschugaev  and  I.  I.  Tscher- 
naiev  (Ann.  Inst.  Platine,  1929,  7,  124— 137).— See 
A.,  1929,  1157. 

Nitro-derivatives  of  platinum.  V.  I.  I. 
Tschernajev  (Ann.  Inst.  Platine,  1929,  7,  52 — 72). — 
Reduction  of  nitrites  or  hydroxylamines  of  bivalent 
platinum  by  means  of  zinc  in  acid  solution  leads  to 
the  production  of  amines,  i.e.,  Zinin’s  reaction  is 
applicable  to  such  compounds.  Platinum  is  com- 
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bincd  with  the  nitrogen  of  the  nitro-  or  hydroxyl- 
amino-groups,  and  this  arrangement  is  not  affected 
by  the  number  of  groups  in  the  inner  sphere  or  by 
their  stereochemical  arrangement.  The  products  of 
reduction  of  cis-platinonitrites  are,  however,  different 
from  those  obtained  by  the  reduction  of  the  trans- 
isomerides.  In  mixed  hydroxylamino-nitroplatinum 
compounds  the  hydroxylamino-groups  are  reduced 
before  the  nitro-groups.  The  positions  of  ammino- 
groups  are  identical  with  those  of  the  hydroxylamino- 
groups  present  before  reduction.  R.  Truszkowski. 

Nitro-derivatives  of  platinum.  VI.  I.  I. 
Tsciiernaiev  and  A.  N.  Fedorova  (Ann.  Inst. 
Platine,  1929,  7,  73 — 82).— Two  stereoisomeric  forms 
of  cthylenediaminodinitrodichloroplatinum  have  been 
prepared;  en  (N02)2 Cl2 Pt  by  addition  of  chlorine 
to  on  (NO,)2  Pt,  and  en  N02  Cl  N02  Cl  Pt  by  the 
action  of  sodium  nitrite  on  the  corresponding 
trichloride.  Ammonia  replaces  only  one  chlorine 
atom  of  each  isomeride,  to  yield  respectively 
en  (NO,),  NH3  Cl  Pt  Cl  and  en  N02  Cl  N02  NH3  Pt  Cl. 
The  preparation  of  the  isomeric  froiw-dinitrotriammine 
by  the  action  of  sodium  nitrate  on  en  Cl  NH3  (N02)2  Pt 
did  not  succeed,  the  sole  product  being  an  amido- 
diammine,  corresponding  with  the  original  mono- 
nitrotriammine.  R.  Truszkowski. 

•  Nitro-derivatives  of  platinum.  VII.  I.  I. 
Tschernaiey  and  F.  M.  Klatschkin  (Ann.  Inst. 
Platine,  1929,  7,  84 — 97). — A  third  stereoisomeride 
of  platinum  ethylcncdiaminodinitrochloroammine  (see 
above),  en  N02  NH3  N02  Cl  Pt  Cl,  is  prepared  by 
the  action  of  sodium  nitrate  on  en  N02  NH3  Cl2  Pt  Cl. 
This  triammine  is  converted  by  alkalis  into 
on  NOj  NH2  N02  Cl  Pt,  which  is  also  produced  by 
addition  of  excess  of  ammonia ;  as  the  ammonia  evapor¬ 
ates,  however,  the  compound  is  converted  into  the 
cis-dinitrotetrammine.  This  tetrammine,  like  the 
pyridino-derivative,  en  N02  (CSH5N)  N02  NH3  Pt,  is 
a  weak  base,  readily  forming  chlorohydroxy-salts, 
whilst  the  corresponding  methylamino-compound 
gives  a  normal  chloride.  Ammonia  in  the  trans¬ 
position  to  a  nitro-group  is  very  readily  replaced  by 
negative  groups,  and  the  lability  of  one  of  a  pair  of 
trans-nitro-groups  would  be  even  greater ;  the  failure 
to  prepare  the  frans-dinitrotriammine  (above)  is 
ascribed  to  this  circumstance.  R.  Truszkowski. 

Derivatives  of  tetramminoplatinum  chloride. 
N.  8.  Kurnakov  and  I.  A.  Andrejevski  (Ann.  Inst. 
Platine,  1929,  7,  161 — 169). — The  yellow  double 
salt  PtCl2.2NH3,4(PtCl2,4NH3)  is  isoraorphous  with 
tctramminoplatinous  chloride  hydrate, 
PtCla,4NH3,»H20,  and  the  coloured  product  obtained 
by  the  repeated  crystallisation  of  the  latter  salt  is  a 
solid  solution  of  the  two  salts.  R.  Truszkowski. 

Methods  of  quantitative  analysis  for  nearly 
pure  gases.  I — III.  M.  Trautz  and  others. — See 
B.,  1930,  56. 

Limit  of  separation  of  dissolved  substances 
by  fractional  precipitation.  0.  Ruff  (Oesterr 
Chem.-Ztg.,  1929,  32,  199— 200).— The  influence  of 
inter-reaetion,  mixed  crystal  formation,  adsorption, 
and  complex  and  double  salt  formation  on  the  possi¬ 
bility  of  separation  of  various  metals  by  fractional 


precipitation,  e.g.,  as  sulphides,  is  discussed  in  relation 
to  the  mass  action  law.  Experiments  on  a  number 
of  individual  separations  are  described. 

H.  F.  Gillbe. 

Azo-dyes  of  phenolphthalein  as  indicators  in 
acidimetry  and  alkalimetry.  I.  H.  Eichler 
(Z.  anal.  Chem.,  1929,  79,  81—90). — Attempts  have 
been  made  to  obtain  an  improved  indicator  by  the 
introduction  of  the  azo-group  into  the  phenolphthalein 
molecule.  Phenolphthalein  has  been  coupled  with 
various  diazo-compounds,  and  the  resulting  sub¬ 
stances  have  been  employed  as  indicators  in  acidi- 
lhetric  titrations.  The  most  satisfactory  of  these 
is  the  compound  C20H12Oil(N.,,Ct;H4‘SO.iH)2,  prepared 
from  phenolphthalein  and  diazotised  sulphanilic  acid. 
This  compound  is  deep  yellowish-brown  in  alkaline 
and  light  yellow  or  almost  colourless  in  acid  solutions ;  • 
it  is  suitable  for  the  titration  of  both  strong  and  weak 
acids  and  bases.  H.  F.  Harwood. 

a-Naphthaflavone  as  indicator  in  iodometry. 
J.  F.  Reith  (Pharm.  Weekblad,  1929,  66,  1097 — 
1110). — In  macro-analysis,  the  corrections  to  be 
made  when  a-naphthaflavone  is  used  as  indicator  are 
given  for  various  iodide  contents  of  the  end  solution ; 
the  colour  change  when  iodides  are  present  is  from 
blue  to  violet,  and  very  sharp,  whilst  when  iodides 
are  absent  it  is  from  blue  to  colourless  and  less  sharp. 
A  small  correction  is  necessary  in  the  latter  case  also. 
The  indicator  is  suitable  for  the  colorimetric  deter¬ 
mination  of  small  quantities  of  iodine,  and  will  detect 
5  mg.  when  iodides  are  present ;  the  reaction  may  bo 
employed  for  determination  of  free  chlorine  in  water. 
The  influence  of  acidity  is  discussed.  S.  I.  Lew. 

Analysis  of  photographic  products  and  raw 
materials.  I.  Determination  of  iodide  in  mix¬ 
tures  of  halides.  II.  Determination  of  halide 
impurities  in  potassium  iodide.  IIL  Con¬ 
version  of  silver  halides  into  alkali  halides. 
TV.  Rapid  complete  analysis  of  iodobromide 
emulsions.  V.  Stop-watch  method  for  rapid 
determination  of  traces  of  copper  in  silver 
nitrate.  H.  Baines.— See  B.,  1929, 1050. 

Determination  of  fluorine  as  calcium  fluoride. 
E.  CarriAre  and  Rouanet  (Compt.  rend.,  1929, 189, 
1281 — 1282). — A  solution  of  the  fluoride  (0-3 — 04  g.) 
in  25  c.c.  of  water  is  boiled  with  5  c.c.  of  ammonia 
solution  and  10  c.c.  of  O-oTf-calcium  chloride  solution, 
the  precipitate  filtered,  washed  with  boiling  6% 
ammonia  solution  until  the  filtrate  gives  no  chloride 
reaction,  dried,  and  weighed.  If  the  quantity  of 
calcium  chloride  solution  added  is  known,  the  total 
filtrate  and  washings  may  be  collected,  and  the  excess 
of  calcium  precipitated  as  oxalate  and  titrated  with 
potassium  permanganate  solution.  The  recorded 
error  with  sodium  or  potassium  fluoride  is  0-1%  for 
both  methods.  J.  Grant. 

Determination  of  fluorine  by  conversion  into 
silicon  fluoride.  J.  Casares  (Anal.  Fis.  Quim. 
[teen.],  1929,  27,  290 — 301). — Earlier  methods  are 
criticised  on  account  of  the  time  required  for  the 
operation  and  the  necessity  of  using  very  pure  silica. 
If  the  fluoride  be  heated  with  ordinary  glass  powder 
and  sulphuric  acid  at  160°,  silicon  fluoride  is  quanti- 
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tatively  evolved  within  a  few  minutes,  the  error 
being  0-1 — 0-5%.  H.  F.  Gillbe. 

Determination  of  fluorine  in  phosphorite. 
S.  N.  Rosanov. — See  B.,  1930,  55. 

Colorimetric  micro-method  for  the  deter¬ 
mination  of  sulphur  in  sulphides,  sulphates,  etc. 
I.  S.  Lorant  (Z.  physiol.  Chcm.,  1929,  185,  245 — 
266). — A  method  for  micro-determination  of  sulphur 
depends  on  the  blue  colour  produced  by  the  action  of 
hydrogen  sulphide  on  dimethyl -p-phenylencdiamine 
sulphate  (Caro’s  reaction).  A  measured  amount  of 
the  solution  is  placed  in  a  glass-stoppered  50-c.c. 
cylinder  containing  20  c.c.  of  a  zinc  acetate  solution 
(50  g.  of  zinc  acetate,  10  g.  of  sodium  acetate,  and 
0-05  g.  of  sodium  chloride  per  litre).  Water  is  added 
to  the  35  c.c.  mark  followed  by  7-5  c.c.  of  the  reagent 
solution  (1  g.  of  dimethyl -p-phenylencdiamine  sulphate 
in  100  c.c.  of  water  treated  with  400  c.c.  of  sulphuric 
acid  and  made  up  to  2  litres)  and  2  c.c.  of  a  solution 
of  25  g.  of  ferric  ammonium  sulphate  and  5  c.c.  of 
sulphuric  acid  made  up  to  200  c.c.  with  water.  The 
whole  is  shaken  and  compared  with  the  standard 
after  1  hr. 

For  the  determination  of  sulphates  the  sulphate  is 
reduced  with  hydriodic  acid  in  presence  of  formic 
acid  and  red  phosphorus  in  a  modified  Zeisel  apparatus. 
The  hydrogen  sulphide  is  swept  out  by  nitrogen  or  air 
and  is  washed  by  means  of  sodium  dihydrogon  phos¬ 
phate  and  pyrogallol  solution  and  absorbed  in  the 
zinc  acetate  solution,  where  it  is  determined  as  before. 
The  method  determines  5  y  with  an  error  of  less  than 
5%.  J.  H.  Bibkinshaw. 

Test  for  thiosulphates.  E.  E.  Jelley  and  W. 
Clark.— See  B.,  1930,  55. 

Preparation  and  determination  of  hypo¬ 
sulphites.  A.  McGlynn  and  0.  W.  Brown. — See 
B.,  1930,  55. 

Colour  reaction  between  naphthol-yellow  and 
hyposulphites.  E.  E.  Jelley  (Analyst,  1930, 
55,  34 — 35;  cf.  B.,  1927,  922).— Two  drops  of  con¬ 
centrated  ammonia  solution  arc  added  to  a  few  c.c. 
of  the  very  dilute  dye  (diluted  to  the  same  depth  of 
shade  as  a  0-02%  solution  of  naphthol-yellow  which  is 
used  as  a  check),  a  very  small  amount  of  solid  hypo¬ 
sulphite  is  added,  and  the  colour  noted.  Alternatively, 
to  detect  hyposulphite  a  few  mg.  of  the  solid  substance 
or  1  c.c.  of  solution  are  added  to  a  few  c.c.  of 
A-ammonia  containing  0-02%  of  naphthol-yellow. 
A  rose  colour  is  formed  in  the  presence  of  hypo¬ 
sulphite.  With  this  test  Manchester-yellow  and 
naphthol-yellow  give  a  rose ;  2:4:5-  and  2:4:  7-tri- 
nitro-a-naphtbol  a  pale  salmon-pink;  Victoria-yellow 
an  orange ;  picric  acid  a  brown ;  dinitrosorcsorcinol  a 
purple ;  and  aurantia  a  pale  brown  colour ;  a-nitroso- 
P-naphthoi  and  (3-nitroso-a-naphthol  show  fading; 
and  quinoline-yellow  S,  tartrazine,  chrysophenine, 
auraminc,  acid-yellow,  chrysoidine,  and  fluorescein 
show  no  change.  Sodium  formaldehydesulphoxylate, 
sodium  sulphide,  sulphurous  acid  and  its  salts,  thio¬ 
sulphate,  polythionates,  salts  of  hydroxylamine  or 
hydrazine,  stannous,  titanous,  or  ferrous  salts,  or 
sodium  amalgam  show  no  rose  colour. 

D.  G.  Hewer. 


Detection  of  nitrites  in  water.  S.  Vergnoux. — - 
See  B.,  1930,  38. 

Determination  of  arsenic  in  sulphuric  acid. 
H.  A.  J.  Pieters  and  M.  J.  Mannens. — See  B.,  1929, 
1043. 

Separation  and  determination  of  arsenic  [in 
metals].  B.  S.  Evans. — See  B.,  1929,  1046. 

Determination  of  silica  in  presence  of  fluor¬ 
spar.  W.  T.  Schrenk  and  W.  H.  Ode.— See  B., 
1930,  55. 

Volumetric  determination  of  carbon  in  diffi¬ 
culty  combustible  iron  and  steel  alloys.  E. 
Zindel. — See  B.,  1930,  14. 

Use  of  cerium  dioxide  as  contact  substance 
in  micro-elementary  analysis.  P.  Haas  anil 
F.  Rappaport  (Mikrochem.,  1929,  7,  327 — 333). — 
Micro-determinations  of  carbon  and  hydrogen  may 
be  carried  out  using  as  a  catalyst  layers  of  cerium 
dioxide-pumice  and  plugs  of  cerium  dioxide-asbestos 
(prepared  by  soaking  the  materials  in  a  concentrated 
solution  of  ceric  nitrate  and  igniting)  in  the  combus¬ 
tion  tube,  together  with  the  customary  lead  dioxide 
and  silver  wire.  This  arrangement  possesses  the 
advantage  that  the  attack  on  the  tube  is  much  less 
than  when  copper  oxide  and  lead  chromate  are  used, 
and  the  progress  of  the  combustion  can  be  followed 
and  controlled  by  the  change  in  appearance  of  the 
cerium  dioxide-pumice  layer  next  to  the  boat  con¬ 
taining  the  substance.  The  statement  of  Bekk  (cf. 
A.,  1913,  ii,  981)  that  it  is  necessary  to  re-ignite  the 
cerium  dioxide-asbestos  strongly  after  the  combustion 
of  substances  containing  sulphur  could  not  be  sub¬ 
stantiated  ;  40  successive  analyses  of  such  substances 
were  satisfactorily  carried  out.  When  used  for  the 
combustion  of  sulphur-free  compounds,  200  or  more 
analyses  can  be  carried  out  with  the  same  tube,  the 
time  required  for  each  being  30 — 40  min.  The  results 
of  a  number  of  analyses  arc  given  and  compared  with 
those  obtained  by  the  usual  Prcgl  method. 

H.  F.  Harwood. 

Determination  of  carbon  monoxide  [in  gases]. 
P.  Schlapfer  and  E.  Hofmann.— See  B.,  1930,  5. 

Detection  of  small  traces  of  carbon  monoxide 
in  ethylene.  B.  S.  Walker  and  O.  E.  Alley. — See 
B„  1930,  36. 

Apparatus  for  determination  of  carbon  dioxide 
in  water  supersaturated  with  the  gas.  Anon. — 
See  B.,  1929,  1043. 

Test-paper  for  detection  of  small  amounts  of 
carbonyl  chloride.  A.  Suchier  (Z.  anal.  Chem., 
1929,  79,  183 — 185). — -Test-papers  prepared  by 

treating  filter-paper  with  a  mixture  of  solutions  of 
1  g.  of  dimethyl-p-aminobenzaldehyde  in  5  c.c.  of 
alcohol  and  of  1  g.  of  diphenylamine  in  5  c.c.  of 
alcohol  and  drying  in  a  current  of  carbon  dioxide  are 
turned  from  pale  yellow  to  brown  by  air  containing 
as  little  as  0-004  g.  of  carbonyl  chloride  per  m.3  The 
papers  are  also  affected  by  chlorine  and  hydrogen 
chloride,  but  are  not  so  sensitive  to  the  latter  as  is 
moist  litmus  paper.  R.  Cuthill. 

Microchemical  detection  of  sodium  with  zinc 
uranyl  acetate.  V.  P.  Malitzky  and  V.  A.  Tuba- 
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kaiev  (Mikrochem.,  1929,  7,  334—336). — The  use  of 
zinc  uranyl  acetate  as  a  microchemical  reagent  for 
sodium  is  recommended.  A  drop  of  the  reagent 
added  to  a  drop  of  the  neutral  test  solution  gives 
characteristic  microscopic  crystals  of  sodium  zinc 
uranyl  acetate,  Na0Ac,Zn(0Ac)2,3U02(0Ac)2,6H20. 
The  reaction  is  very  sensitive,  and  0-01  y  of  sodium 
can  be  detected,  even  in  the  presence  of  potassium, 
ammonium,  the  alkaline  earths,  and  many  other 
metals.  Phosphates  if  present  give  an  amorphous 
precipitate,  which,  however,  does  not  interfere  with 
the  detection  of  the  crystals.  The  solution  of  the 
reagent  should  either  he  freshly  made  or  preserved 
in  a  silica  container.  H.  F.  Harwood. 

Stability  of  0'lAr-sodium  chloride,  and  other 
matters  pertaining  to  volumetric  analysis. 
Vastbrling  (Pharnr.  Ztg.,  1930,  75,  58— 59).— A 
0-liY-sodium  chloride  solution  which  had  been  kept 
in  a  stoppered  bottle  unopened  for  10  years  was  found 
to  have  lost  only  0-6%  in  concentration.  Camphoric 
acid  is  recommended  as  a  standardising  medium  for 
alkalis,  and  the  conclusion  is  reached  that  sodium 
chloride,  potassium  dichromate,  silver  nitrate, 
potassium  hydrogen  carbonate,  and  potassium  bromate 
are  all  suitable  for  use  as  standards  in  pharmaceutical 
volumetric  determinations.  H.  F.  Harwood. 

Titrimetric  determination  of  calcium  in  phos¬ 
phorites.  F.  Kaminski. — See  B.,  1930,  55. 

Determination  of  strontium  and  barium  in 
presence  of  one  another.  Separation  of  barium 
as  chromate.  L.  Szebelledy  (Magyar  chem.  Fol., 
1929, 35,  77 — SO ;  Chcm.  Zentr.,  1929,  ii,  770 — 771). — 
Potassium  chromate  solution  (10%,  10  c.c.)  is  added 
dropwiso  to  a  boiling  solution  containing  the  salt 
(0-3  g.),  ammonium  chloride  (5  g.),  and  acetic  acid 
(15  g.)  in  presence  of  small  pieces  of  nickel ;  the  liquid 
is  filtered  after  24  Ins.,  and  the  precipitate  is  washed 
with  cold  water  (50  c.c.)  and  dried  for  2  hrs.  at  132°. 
The  filtrate  and  washings  are  evaporated  to  100  c.c. 
with  10  c.c.  of  A-ammonia  solution,  and  the  strontium 
is  determined  as  oxalate  by  Winkler’s  method. 

A.  A.  Eldridge. 

Iodometric  determination  of  zinc.  R.  Lang 
(Z.  anal.  Chem.,  1929,  79,  161 — 170). — Zinc  may  be 
determined  by  adding  potassium  iodide  to  the  solution, 
which  should  be  neutral  or  only  slightly  acid  'with 
sulphuric  acid,  and  should  contain  not  more  than 
0-45  g.  of  zinc  per  100  c.c.,  then  adding  0-2J/-potassium 
ferrieyanide  solution  about  2  c.c.  at  a  time  until  in 
excess,  the  iodine  liberated  by  the  reaction  3Zn"  + 
2K-+2Fe(CN)6"'+2r=Zn3K2[Fe(CN)6]2+I2  being 
titrated  with  thiosulphate  after  each  addition.  In 
order  so  to  accelerate  this  reaction  that  the  reaction 
2Fc(CN)6"'+2r=2Fe(CN)6""-f-I»  does  not  occur  to 
any  appreciable  extent,  5 — 10  g.  of  potassium  sulphate 
per  100  c.c.  of  solution  must  be  added  before  titration. 
It  is  found  empirically  that  under  these  conditions 
1  litre  of  0-1  A*- thiosulphate  solution  is  uniformly 
equivalent  to  9-97  g.  of  zinc.  The  titration  may  be 
carried  out  in  presence  of  ferric  salts  by  adding 
sufficient  potassium  hydrogen  fluoride  to  prevent  iron 
being  precipitated.  In  mixed  solutions  of  copper  and 
zinc  salts,  the  copper  is  determined  iodometricallv 
first.  Manganese,  cobalt,  nickel,  cadmium,  tartrates, 


ammonium  sulphate  and  nitrate,  and  large  amounts 
of  alkali  chlorides,  phosphates,  normal  fluorides, 
acetates,  and.  oxalates  interfere  with  the  determin¬ 
ation.  R.  Cuthtt.t,. 

Determination  of  cadmium.  V.  Evrard 
(Natuurwetensoh.  Tijds.,  1929,  11,  191 — 193). — The 
compound  of  allyl  iodide  with  hexamethylenetetramine, 
obtained  by  boiling  equimolecular  proportions  of  the 
reagents  in  chloroform  solution,  is  a  colourless,  crystall¬ 
ine  substance,  readily  soluble  in  "water,  behaving  as 
the  iodide  of  a  strong  base;  with  cadmium  salts  it 
gives  a  characteristic  crystalline  precipitate  of  the 
double  iodide  of  cadmium  and  the  base, 
CdI2,2[(CH?)GN4C3H5]I,  containing  only  11-44%  Cd. 
The  precipitate  is  very  stable,  and  may  be  dried  at 
100° ;  it  is  slightly  soluble  in  w-ater,  but  insolublo  in 
presence  of  excess  of  precipitant,  and  in  alcohol.  By 
microchemical  reaction,  less  than  0-1  mg.  of  cadmium 
may  be  detected.  The  reaction  may  be  used  for 
determination  of  cadmium,  the  precipitate  being 
merely  washed  with  96%  alcohol,  dried,  and  weighed. 
Zinc,  even  in  large  excess,  docs  not  interfere. 

S.  I.  Levy. 

Two  “  spot  reactions  ”  for  lead.  F.  Pavelka 
(Mikrochem.,  1929,  7,  301 — 304). — 0-001  Mg.  of  lead 
can  be  detected  by  placing  a  drop  of  the  nearly 
neutral  solution  to  be  tested  on  filter-paper  which 
has  been  previously  soaked  in  a  0-5%  ammoniacal 
solution  of  carminic  acid,  then  exposing  to  ammonia 
fumes,  and  again  drying.  If  lead  be  present  a  violet 
spot  is  produced.  An  excess  of  copper  prevents  the 
reaction,  but  by  suitable  modification  of  the  test  lead 
may  be  detected  in  the  presence  of  silver,  bismuth, 
or  cadmium.  An  alternative  test  is  to  place  a  drop 
of  the  test  solution  on  filter-paper,  and  add  a  drop 
of  dilute  pyridine  solution,  follow-ed  by  a  0-1% 
solution  of  gallocyanine.  The  spot  is  washed  with 
successive  drops  of  1%  pyridine,  when  a  violet  stain 
is  formed  in  presence  of  lead.  The  lead  may  also 
be  first  precipitated  on  the  j>aper  as  sulphate,  and  the 
above  test  then  applied,  this  method  permitting  the 
detection  of  lead  in  the  presence  of  silver,  copper, 
cadmium,  and  bismuth.  H.  F.  Harwood. 

Microchemical  reactions  of  copper,  nickel, 
and  cobalt  with  dithio-oxamide.  P.  Ray  (Z.  anal. 
Chem.,  1929,  79,  94 — 101). — The  compounds  of 
copper,  nickel,  and  cobalt  with  dithio-oxamide  are 
very  insoluble,  and  can  be  utilised  in  microdhemical 
tests  for  these  metals.  From  0-002  to  0-01  gg.  of 
the  three  metals  can  thus  be  detected,  the  sensitivity 
of  the  reaction  varying  slightly  with  the  particular 
microchemical  method  employed.  Complex  com¬ 
pounds  of  the  above  metals  ( e.g .,  nickel  dimethyl  - 
glyoxime)  are  also  converted  into  the  dithio-oxamides 
when  warmed  with  a  solution  of  the  reagent.  Dithio- 
oxamide  in  presence  of  acetic  acid  may  be  used  to 
detect  small  amounts  of  copper  in  presence  of  a  large 
excess  of  cadmium,  but  the  method  cannot  be  em¬ 
ployed  for  the  detection  of  traces  of  cadmium  in 
presence  of  excess  of  copper,  as  the  copper  precipitate 
carries  down  the  cadmium  under  these  conditions. 

H.  F.  Harwood. 

Iodometric  determination  of  copper.  E.  H. 
Smith  (Chemist-Analyst,  1929,  18,  No.  4,  6 — 7). — 
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The  end-point  is  sharpened  by  using  sufficient  potass¬ 
ium  iodide  to  dissolve  the  cuprous  iodide. 

Chemical  Abstracts. 

Electro-analysis  of  copper  without  platinum 
electrodes.  J.  Guzman  and  A.  Rancano  (Anal. 
Pis.  Quim.  [tecn.l,  1929,  27,  269— 289).  — A 

copper  cathode  and  stainless  steel  anode  may  be 
employed  for  the  quantitative  deposition  of  copper 
from  solutions  containing  nitrate,  sulphate,  phosphate, 
formate,  acetate,  tartrate,  or  citrate;  the  error  does 
not  exceed  2%  except  when  citrate  or  tartrate  is 
present,  when  the  error  may  reach  4-5%.  In  each 
case  the  loss  of  weight  of  the  anode  does  not  exceed 
1 — 2  mg.,  and  this  is  ascribed  to  the  action  of  the 
potassium  ferrocyanide  employed  to  indicate  the 
completion  of  the  electrolysis.  H.  F.  Gillbe. 

Potentiometric  titration  of  ceric  sulphate. 
K.  Someya  (Z.  anorg.  Chem.,  1929,  184,  428;  cf. 
A.,  1929,  1032). — Furman’s  observations  (ibid.,  669) 
have  been  confirmed.  H.  F.  Gillbe. 

Determination  of  alumina  in  aluminoboro- 
silicates.  0.  V.  Krasnovski  (Z.  anal.  Chem.,  1929, 
79,  175 — 183). — Alumina  can  be  determined  by 
Blum’s  method  (A.,  1916,  ii,  493)  in  aluminoboro- 
silicates  containing  up  to  30%  of  boric  oxide  without 
previous  removal  of  the  boron  being  necessary. 
Silicates  containing  more  than  10%  of  alumina  require 
double  precipitation.  R.  Cuthill. 

Spectroscopic  analysis  of  Spanish  manganese 
ores.  S.  Pina  de  Rubies  and  J.  Dorronsoro 
(Anal.  Fis.  Quim.,  1929,  27,  778— 786).— The  arc 
spectra  of  a  number  of  Spanish  manganiferous 
minerals  have  been  studied  :  apart  from  obvious 
impurities,  elements  found  to  enter  into  the  constitu¬ 
tion  of  the  minerals  are  cobalt,  nickel,  lead,  phos¬ 
phorus,  titanium,  and.  vanadium,  of  which  the  last 
two  have  not  been  previously  observed. 

H.  F.  Gillbe. 

Determination  of  manganese  and  iron  by 
successive  titration  with  permanganate.  I.  S. 
Teletov  and  N.  N.  Andronnikova. — See  B.,  1930, 
15. 

Chancel's  method  for  the  separation  of  iron 
and  aluminium.  P.  L.  L.  Robinson  and  W.  E. 
Scott  (Proc.  Univ.  Durham  Phil.  Soc.,  1929,  8, 
155 — 159). — The  quantity  of  aluminium  precipitated 
by  boiling  a  neutral  solution  of  the  sulphate  with  a 
large  excess  of  sodium  thiosulphate  depends  on  the 
rate  of  evaporation  of  the  liquid  during  boiling  and 
on  the  time  of  boiling.  Even  after  vigorous  boiling 
for  10  hrs.  about  2%  of  the  total  alumina  fails  to  be 
precipitated.  The  presence  of  ferrous  sulphate  in  the 
solution  does  not  affect  the  results  and  only  minute 
traces  of  iron  are  occluded  in  the  precipitate,  which, 
however,  invariably  contains  sodium  sulphate  and 
is  hygroscopic  after  ignition.  A  minimum  amount  of 
about  8  g.  of  sodium  thiosulphate  is  necessary  for  the 
precipitation  of  0-2  g.  of  aluminium. 

A.  R.  Powell. 

Application  of  ammonium  oxalate  to  the 
qualitative  analysis  of  the  first  three  groups  in 
presence  of  phosphoric  acid.  M.  O.  Charman- 
darjan  (Z.  anal.  Chem.,  1929,  79,  90 — 94). — A  new 


scheme  of  separation  of  the  metals  of  the  iron,  zinc, 
barium,  and  alkali  groups  in  presence  of  phosphates 
has  been  devised.  The  alkaline  earths  are  first 
removed  by  treating  the  solution  successively  with 
ammonium  sulphate  and  ammonium  oxalate,  the 
remaining  metals  together  with  the  phosphoric  acid 
passing  into  solution.  After  removal  of  the  excess  of 
oxalate  from  the  filtrate,  the  alkalis  are  separated 
by  treatment  with  barium  hydroxide,  phosphoric  acid 
and  the  other  metals  being  precipitated.  The  pre¬ 
cipitate  is  dissolved  in  dilute  sulphurio  acid  and 
treated  with  sodium  hydroxide  and  hydrogen  per¬ 
oxide,  whereby  magnesium,  iron,  manganese,  nickel, 
and  cobalt  are  precipitated  and  aluminium,  zinc, 
phosphate,  and  chromate  remain  in  solution ;  suitable 
tests  for  the  above  metals  are  described. 

H.  F.  Harwood. 

Titration  of  cobalt  in  presence  of  nickel  and 
iron.  V.  Cuyelier  (Natuurwetensch.  Tijds.,  1929, 

II,  163— 169).— The  method  of  Willard  and  Hall 

(A.,  1922,  ii,  874)  is  modified  by  titrating  the  excess 
of  stannous  chloride  directly  with  potassium  dichrom- 
atc,  employing  diphenylamine  as  internal  indicator, 
instead  of  using  excess  of  the  dichromate  and  titrating 
with  a  ferrous  salt.  The  titration  with  dichromate 
gives  accurate  results  only  in  a  solution  acidified  with 
Knop’s  phosphoric  acid  mixture,  and  at  about  35°. . 

S.  I.  Levy. 

Determination  of  small  amounts  of  nickel  in 
steel.  B.  Jones.— See  B.,  1930,  61. 

Colour  reactions  of  molybdenum.  S.  L.  Halo- 
wan  (Z.  anal.  Chem.,  1929, 79,  201 — 204).— Potassium 
benzylxanthate  gives  a  reddish  -violet  colour  with 
ammonium  molybdate.  The  test  is  not  so  delicate, 
however,  as  that  with  potassium  othylxanthate  (A., 
1920,  ii,  59),  and  the  colour  is  transient.  Ethyl 
ethylxanthate  and  acetylated  potassium  ethylxanth- 
ate  give  no  colour  unless  free  alkali  is  present ;  benzyl 
ethylxanthate  does  not  react  even  then. 

R.  Cuthill. 

Determination  of  tungsten  hy  means  of  phenyl- 
hydrazine  hydrochloride  in  hydrochloric  acid 
solution.  G.  Dotreppe  (Bull.  Soc.  chim.  Belg., 
1929,  38,  385 — 386). — A  solution  containing  about 
0-004  g.  of  tungstic  oxide  is  added  to  one  of  1  g.  of 
phenylhydrazine  hydrochloride  in  50  c.c.  of  SA- hydro¬ 
chloric  acid.  After  heating  on  a  water-bath  for  1  hr. 
the  precipitate  is  washed  by  decantation,  filtered,  and 
ignited  to  tungstic  oxide.  C.  W.  Gibby. 

Determination  of  tungsten  by  stannous 
chloride.  G.  Dotreppe  (Bull.  Soc.  chim.  Belg., 
1929,  38,  375 — 384).— Details  are  given  of  a  method 
for  the  determination  of  tungsten  in  tungstates, 
tungsten  steels,  and  ferrotungsten.  The  solution  is 
reduced  by  stannous  chloride,  and  the  tungsten 
weighed  as  tungstic  oxide.  C.  W.  Gibby. 

Use  of  phenolic  acids  in  the  detection,  separ¬ 
ation,  and  determination  of  metals.  II.  Colori¬ 
metric  detection  and  determination  of  uranium. 

III.  Gravimetric  determination  of  uranium. 
R.  N.  Das-Gupta  (J.  Indian  Chem.  Soc.,  1929,  6, 
763—776,  777 — 779). — II.  Methods  for  the  colori¬ 
metric  detection  and  determination  of  small  quantities 
of  uranium  in  solution,  by  tannic  gallic,  and  resorcylic 
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acids  in  presence  of  sodium  acetate,  have  been  worked 
out  and  compared  with  thp  sodium  salicylate  method 
(Muller,  A.,  1920,  ii,  60).  The  sensitiveness  of  the 
reagents  is  found  to  be  in  the  order  tannic  acid> 
gallic  acid>sodium  salicylate>resorcylic  acid.  With 
tannic  acid  there  is  a  tendency  for  the  coagulation  of 
a  colloidal  product  of  reaction,  so  that,  on  the  whole, 
the  gallic  acid  method  appears  to  be  the  most  satis¬ 
factory.  The  limit  of  sensitivity  with  gallic  acid  is 
0-023  g.  per  litre.  Addition  of  ammonium  chloride 
increases  the  sensitivity,  but  the  same  amount  must 
be  added  in  each  case. 

III.  From  a  neutral  or  faintly  acid  solution,  or 
from  a  solution  containing  suspended  (NH4)2U207, 
uranium  can  be  quantitatively  precipitated  by  the 
addition  of  tannic  acid  followed  by  a  solution  of 
sodium  acetate  and  ammonium  chloride  or  nitrate, 
or  of  a  slightly  ammoniacal  ammonium  acetate  solu¬ 
tion  sufficient  to  neutralise  any  mineral  acidity  which 
may  be  liberated  and  to  coagulate  the  precipitate. 
The  precipitate  is  ignited  in  air  to  form  U308.  The 
precipitate  thus  obtained  from  uranyl  nitrate  solution 
is  free  from  nitrate  and  acetate  and  is  very  stable  in 
alkaline  solution,  but  readily  soluble  in  dilute  mineral 
acids  and  excess  of  dilute  acetic  acid,  giving  colourless 
solutions.  Accurate  results  are  obtained.  Even 
with  small  amounts  of  uranium  the  results  are  fairly 
good.  M.  S.  Burr. 

Wood’s  metal  as  cathode  material  in  electro¬ 
analysis.  H.  Paweck  (Z.  anal.  Chem.,  1929,  79, 
113— 114).— Polemical.  (Cf.  A.,  1929,  161.) 

H.  F.  Harwood. 

Electroanalytical  method  with  a  cathode  of 
Wood’s  [fusible]  metal.  H.  Paweck  and  W. 
Stricks  (Z.  anal.  Chem.,  1929,  79,  115— 134).— The 
above  method  of  electroanalysis  (A.,  1928,  143)  has 
now  been  extended  to  include  the  determination  of 
tin,  silver,  iron,  nickel,  cobalt,  and  thallium,  full 
details  for  the  individual  depositions  being  given. 
Attempts  to  determine  antimony  by  this  method 
have  proved  unsuccessful.  Experiments  made  to 
ascertain  if  the  potential  altered  during  electrolysis 
showed  that  in  the  case  of  nickel,  cobalt,  iron,  and 
tin  there  was  no  change  up  to  the  point  when  10% 
of  its  weight  of  metal  had  been  taken  up  by  the 
cathode.  When  this  stage  is  reached  the  cathodic 
alloy  is  solid,  even  at  80°,  so  that  no  further  measure¬ 
ments  are  possible.  In  the  case  of  mercury  the 
potential  remained  constant  until  15-26%  of  mercury 
had  been  taken  up  by  the  cathode,  when  a  steady- 
decrease  in  the  value  set  in  until  39-25%  of  mercury 
was  present  ;  subsequent  increases  in  the  mercury 
content  caused  no  further  alteration  in  the  potential. 
The  final  alloy  containing  47-97%  of  mercury-  was 
liquid  at  the  ordinary-  temperature.  Photomicro¬ 
graphs  of  etched  surfaces  of  the  cathodic  alloy  after 
having  taken  up  other  metals  accompany  the  paper. 

H.  F.  Harwood. 

Determination  and  separation  of  zirconium 
and  beryllium.  O.  Buff  and  E.  Stephan  (Z. 
anorg.  Chem.,  1929, 185,  217— 220).— The  application 
of  a  correction  factor  in  determining  zirconium  as 
py-rophosphate  is  unnecessary,  and  theoretical  values 
are  obtained,  if  the  platinum  derived  from  the  crucible 


in  which  the  hydrogen  sulphate  fusion  is  carried  out 
is  removed  by  means  of  hydrogen  sulphide  prior  to 
precipitation.  In  the  determination  of  beryllium  as 
pyrophosphate  the  factor  0-255  should  be  used  instead 
of  the  theoretical  factor  Be2P2O7/2BeO=0-260.  Good 
values  are  obtained  in  the  separation  of  the  metals 
by  the  pyrophosphate  method  if  the  above  precautions 
are  observed.  F.  L.  Usher. 

Volumetric  determination  of  vanadium,  iron, 
and  uranium  with  titanium  salts.  V.  G.  Chlopin 
and  L.  E.  Kaufman.— See  B.,  1929,  1046. 

Rapid  micro-  and  macro-determination  of 
bismuth.  G.  Spacu  and  G.  Suciu  (Z.  anal.  Chem., 
1929,  79,  196 — 201). — Bismuth  can  be  quantitatively 
precipitated  as  the  compound  (BiI4).,(Co  en3)I  (reddish- 
yellow)  from  a  solution  containing  2  c.c.  or  less  of 
hy  drochloric  acid  of  d  1-19  per  100  c.c.  by  adding  an 
excess  of  potassium  iodide  and  then,  at  the  b.  p.,  a 
very  slight  excess  of  a  hot  concentrated  solution  of 
ethylenediaminecobaltic  chloride,  (Co  en3)Cl3,3H20, 
containing  sufficient  potassium  iodide  to  form  the 
corresponding  iodide.  The  mixture  is  boiled  for  a 
few-  minutes,  then  filtered,  the  precipitate  being 
washed  with  a  solution  of  0-1  g.  of  potassium  iodide 
and  0-1  g.  of  ethydenediaminecobaltic  chloride  in 
100  c.c.  of  water,  then  with  96%  alcohol  and  ether, 
and  dried  and  weighed.  Nitric  acid,  if  present,  must 
be  removed  at  the  outset  by  evaporating  the  solution 
w-ith  hydrochloric  acid.  The  method  is  also  suitable 
for  use  in  micro-analysis.  It.  Cuthill. 

Analysis  of  sodium  bismuthate  by  the  gas- 
volumetric  method.  T.  Somiya  and  K.  Kawai 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  249b). — Sodium 
bismuthate  in  the  presence  of  cobalt  nitrate  is  decom¬ 
posed  by  sulphuric  acid  as  follows :  2NaBi03+ 
4H2S04=Na2S04+Bi2(S04)3+4H20-f02.  This  reac¬ 
tion  appears  to  be  quantitative  and  can  be  used 
successfully  for  analytical  purposes  employing  1  g.  of 
the  sample,  30  c.c.  of  1  :  9  sulphuric  acid,  and  0-2  o.c. 
of  saturated  cobalt  nitrate  solution.  The  gas  evolved 
contains  carbon  dioxide  derived  from  carbonates  in 
the  material  and  this  must  be  absorbed.  C.  Irw-in. 

Determination  of  minute  quantities  of  bismuth. 
A.  Portnov  and  V.  Skvorzov  (Farm.  Zhur.,  192S, 
534 — 539). — The  organic  substances  are  destroyed  by- 
ignition,  the  product  is  dissolved  in  hydrochloric  acid, 
and  the  excess  of  acid  removed  on  the  water-bath. 
The  chloride  is  converted  into  the  compound 
K„BiI5,4H„0  (free  iodine  being  removed  with  chloro¬ 
form,  although  little  is  formed  in  presence  of  glycerol) 
and  the  bismuth  is  determined  colorimetrically. 
The  sensitiveness  is  0-0025  mg.  per  c.c. 

Chemical  Abstracts. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  XVI.  Tartaric 
hydrolysis.  XVII.  Quantitative  precipitation 
of  the  earth  acids  and  certain  other  oxides  from 
tartrate  solution.  W.  R.  Schoeller  and  H.  W. 
Webb  (Analyst,  1929,  54,  704 — 715). — XVI.  A  study 
of  the  quantitative  course  of  the  tartaric  hydrolysis 
of  the  earth  acids  in  the  presence  of  some  of  their 
mineral  associates  shows  that  (a)  earth-acid  recovery 
is  not  quite  quantitative ;  ( b )  the  behaviour  of  the 
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tartaric  solutions  of  tungsten,  tantalum,  and  niobium 
towards  nitric  acid  is  similar,  and  with  hydrochloric 
acid  precipitation  is  incomplete  at  higher,  and  may 
not  take  place  at  lower,  concentrations;  (c)  an 
approximate  separation  from  titania  is  achieved; 
(a)  zirconia  creates  a  marked  disturbance  in  the 
quantitative  course  of  the  reaction ;  (e)  thoria  (rare 
earths)  interferes  very  slightly,  reflecting  the  progres¬ 
sive  change  of  chemical  behaviour  of  the  elements  of 
the  group  IV ;  (/)  the  common  metals  and  beryllium 
interfere  still  less,  (a)  may  be  overcome  as  follows. 

XVII.  Quantitative  recovery  of  the  earth  acids 
may  be  ensured  by  the  use  of  either  tannin  or  cup- 
ferron  subsequently  to  the  tartaric  hydrolysis.  The 
hydrolysis  filtrate  is  heated  with  1  g.  of  tannin  and 
titrated  with  1 : 1  ammonia  solution  and  the  precipitate 
is  purified  exactly  as  the  earth  acid  precipitates. 
Alumina  is  also  precipitated  and  the  method  affords 
a  means  of  separating  it  from  iron.  Precipitation 
with  cupferron  is  also  satisfactory  with  a  slight 
tendency  to  a  negative  error,  and  aluminium  is  not 
precipitated.  Zirconia  and  titania  are  quantitatively 
precipitated  from  tartrate  solutions  after  neutralis¬ 
ation  as  well  as  with  acids,  but  accurate  neutralisation 
after  addition  of  the  tannin  is  required. 

D.  G.  Hewer. 

Drop  method  of  qualitative  analysis  for  gold, 
palladium,  and  platinum  present  together  and 
in  the  presence  of  other  elements  encountered  in 
ordinary  qualitative  analysis.  N.  A.  Tananaev 
and  K.  A.  Dolgov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1377- — 1384). — A  drop  of  solution  is  placed  on 
filter-paper  and  a  drop  of  a  solution  of  benzidine  in 
acetic  acid  is  added.  A  blue  or  green  coloration  is 
given  if  the  drop  contains  not  less  than  0-00035  mg. 
of  gold.  Palladium  can  be  detected  by  wetting 
filter-paper  with  a  drop  of  saturated  thallium  nitrate 
solution,  adding  gold  chloride  solution,  and  then  the 
solution  under  examination,  w-hen  the  spot  darkens 
if  0-00035  mg.  of  palladium  is  present.  Platinum  is 
detected  by  placing  a  drop  of  thallium  nitrate  solution 
on  the  paper,  then  a  drop  of  the  unknown  solution, 
and  then  another  drop  of  thallium  nitrate,  excess  of 
which  is  removed  by  applying  a  drop  of  ammonia  to 
the  centre  of  the  spot,  which  is  then  treated  with 
stannous  chloride;  an  orange  or  a  yellow  coloration 
appears  in  the  presence  of  not  less  than  0-001  mg.  of 
platinum.  Should  this  reaction  be  masked  by  the 
presence  of  larger  quantities  of  gold  or  palladium, 
these  metals  may  be  removed  by  precipitation  with 
hypophosphorous  acid.  Should  the  above  three 
metals  be  present  simultaneously,  the  following 
procedure  may  be  adopted  :  a  drop  of  mercuric 
cyanide  solution  is  placed  on  filter-paper,  then  the 
solution,  and  then  another  drop  of  mercuric  cyanide 
solution,  excess  of  which  is  washed  off  by  water.  A 
capillary  tube  containing  stannous  chloride  is  now 
drawn  across  the  spot,  when  a  rose-yellow  coloration 
at  the  centre  indicates  palladium  and  a  yellow  color¬ 
ation  at  the  peripheries  indicates  platinum  (0-003  mg.). 
A  capillary  tube  containing  benzidine  dissolved  in 
acetic  acid  is  now  drawn  across  the  spot  at  right 
angles  to  the  first,  w-hen  a  blue  coloration  at  the 
peripheries  indicates  gold  (0-0005 — 0-001  mg.). 

R.  Truszkqwski. 


Extraction  apparatus  with  [fritted]  glass 
filter-plates.  W.  Schobel  (Pharm.  Ztg.,  1930, 
75,  56 — 58). — Filter-plates  of  fritted  glass  can  be 
advantageously  introduced  into  many  forms  of 
apparatus  employed  for  the  preparation  of  extracts 
and  a  number  of  types  of  these  are  described.  The 
above  may  work  either  on  the  Soxhlet  principle  or  by 
direct  percolation,  the  latter  having  the  advantage 
that  a  much  smaller  quantity  of  solvent  is  necessary. 
The  results  of  comparative  tests  with  a  number  of 
types  showed  that  with  small  quantities  (30  g.)  of 
material  direct  percolation  (a  glass  filter-plate  being 
used  to  support  the  substance)  gave  an  extraction 
after  10  hrs.  equal  to  that  obtained  from  the  ordinary 
Soxhlet  apparatus,  whilst  with  larger  quantities  (up 
to  1000  g.)  an  80%  extraction  was  reached  in  the  same 
time.  Two  forms  of  perforator  containing  glass 
filter-plates  and  designed  for  the  continuous  extrac¬ 
tion  of  a  solution  by  a  liquid  of  lower  density  are  also 
described.  H.  F.  Harwood. 

Immersion  filter  for  phosphorus,  calcium, 
and  crude  fibre  determinations.  R.  H.  Simon 
(J.  Assoc.  Off.  Agric.  Chem.,  1929,  12,  442—443). — 
Glass  filter-plates  with  a  porosity  of  4 — 5  y.  are  recom¬ 
mended  as  immersion  filters  (cf.  Nette,  B.,  1925,  340) 
for  dealing  with  fine  precipitates  of  phosphorus  and 
calcium,  whilst  those  with  larger  pores  are  suitable 
for  the  separation  of  crude  fibre.  The  filter  must  be 
of  zero  capacity  and  the  vacuum  should  be  regulated 
to  avoid  destroying  the  continuity  of  the  film  in  the 
disc.  Dissolution  of  the  precipitate  may  be  effected 
by  pumping  solvent,  and,  if  required,  washing  water 
through  the  stem  of  the  filter.  The  accuracy  of  the 
plates  with  phosphorus  precipitates  is  not  so  great  as 
when  Shinier  tubes  are  used  (cf.  B.,  1929,  025),  but 
there  is  considerable  economy  of  time.  The  device 
is  particularly  valuable  for  the  filtration  of  plant- 
residues  from  cellulose-dissolving  liquids,  where  the 
use  of  filter-paper  or  asbestos  is  impracticable. 

H.  J.  Dow'den. 

Measurements  of  temperature  at  working 
electrodes.  B.  Bruzs  (Z.  physikal.  Chem.,.  1929, 
145,  283 — 288).— Apparatus  is  described  by  means 
of  which  temperature  changes  at  the  surfaces  of  work¬ 
ing  electrodes  can  be  measured.  When  a  current 
is  passed  between  nickel  electrodes  in  a  solution  of  a 
nickel  salt  the  anode  is  at  a  higher  temperature  than 
the  cathode,  and  the  difference  is  directly  proportional 
to  the  current  density  up  to  a  certain  value  of  the 
latter,  at  which  there  is  a  sudden  increase  in  the  tem¬ 
perature  difference,  attributed  to  the  evolution  of 
oxygen  at  the  anode.  If  tw-o  nickel  electrodes  through 
which  a  small  current  has  been  passed  for  a  few 
minutes  are  short-circuited  through  a  milliammeter 
a  chemically  induced  current,  in  the  same  direction 
as  the  impressed  current,  is  observed  when  the 
polarisation  has  been'dissipated .  This  induced  current 
is  ascribed  to  disintegration  of  the  lattice  giving  rise 
to  enhanced  activity  of  the  loosened  lattice  atoms. 

F.  L.  Usher. 

Exact  determination  of  vapour  tensions.  A. 
Smits  and  E.  Swart  (J.C.S.,  1929,  2724—2726).— 
The  filling  of  an  apparatus  with  a  pure  volatile  sub¬ 
stance,  by  cooling  the  latter  and  evacuating  the 
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apparatus,  while  melting  and  solidifying  the  substance 
several  times,  does  not  ensure  that  no  appreciable 
amount  of  gas  is  left.  A  procedure  which  enables 
volatile  substances  to  be  completely  freed  from  gases 
is  described.  J.  A.  V.  Butler. 

Radioactive  recoil  in  the  study  of  diffusion. 

G.  von  Heyesy  and  W.  Seith  (Ber.  Naturf  orsch . 
Ges.  Freiburg,  1928,  28,  6  pp.;  Chem.  Zentr.,  1929. 
ii,  527). — A  sensitive  radioactivity  method  for  the 
study  of  diffusion  in  the  solid  state  is  described. 

A.  A.  Eldkedge. 

Laboratory  generator  for  making  hypo¬ 
chlorite.  R.  E.  Goode  (Chemist  Analyst,  1929, 18, 
18).  Chemical  Abstracts. 

Continuous  circulator  for  a  corrosion  test  or 
continuous  filter.  J.  M.  W.  Brown  (Chemist 
Analyst,  1929, 18, 16— 17). 

Chemical  Abstracts. 

Corrosion  testing  apparatus.  D.  F.  Othmer.— 

See  B.,  1930,  61. 

Apparatus  for  determination  of  moisture 
content  of  solids  and  the  sorption  of  gases  and 
vapours  by  solids  at  elevated  temperatures. 
W.  E.  Kuentzel  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3560 — 3561). — The  apparatus,  for  a  description  and 
diagram  of  which  the  original  must  be  consulted,  is 
such  that  the  determination  may  be  interrupted 
periodically  and  the  rate  of  sorption  etc.  can  therefore 
be  measured.  S.  K.  Tweedy. 

Hydrogen  microelectrode.  R.  Wernicke  and 
F.  Modern  (Anal.  Asoc.  Quim.  Argentina,  1929, 17, 
91 — 94). — The  platinum  electrode  is  contained  in  a 
small  vessel  the  lower  part  of  which  is  drawn  out  to 
a  capillary  (to  which  the  needle  of  a  hypodermic 
syringe  may  he  attached),  and  with  a  side  tube  for 
sucking  the  liquid  up  the  capillary.  The  liquid  is 
saturated  with  hydrogen  before  the  determination, 
and  a  bubble  of  hydrogen  is  in  contact  with  the 
electrode.  The  circuit  is  completed  through  the 
capillary,  which  dips  into  potassium  chloride  solution. 

R.  K.  Callow. 

Accurate  Cochius  viscosimeter.  H.  J.  Schulz 
(Chem.  Fabrik.,  1929,  497). — It  is  now  possible  to 
obtain  glass  tubes  of  which  the  internal  diameter  is 
constant  within  0-01  mm.  throughout’ the  length; 
with  these  tubes,  remarkable  accuracy  is  obtained  in 
the  measurement  of  viscosities  by  the  Cochius  method. 

S.  I.  Levy: 

Simple  volumenometer.  R.  Wasmuht. — See 
B.,  1930,  86. 

Correction  of  thermo-elements  for  temper¬ 
ature  variations  of  the  cold  junction.  U.  Retzow 
(Z.  tech.  Physik,  1929,  10,  164 — 168;  Chem.  Zentr., 
1929,  ii,  604). — Theoretical.  A.  A.  Eldridge. 

Modification  of  the  registering  mercury  mano¬ 
meter.  A.  Teitel-Bernard  (Pfluger’sArchiv,1929, 
222,  242—244;  Chem.  Zentr.,  1929,  ii,  604—605). 

Hygroscopic  properties  of  glass.  N.  A.  Shiska- 
kov  (J.  Appl.  Phys.  Moscow,  1927,  4,  37 — 46). — The 
velocity  of  adsorption  of  water  is  smaller  for  a  glass 
surface  covered  with  an  alkaline  film  than  for  a  clean 
glass  surface.  Glass  vessels  for  high  vacua  should  be 
blown  with  a  compressor,  immediately  evacuated 


and  sealed,  and  should  not  be  long  exposed  to 
atmospheric  air.  Adhering  gas  is  rapidly  removed 
by  boiling  with  dilute  acid.  Glass  dust  treated  for 
a  short  time  at  250 — 300°  with  acid  vapours  and  steam 
readily  adsorbs  water  at  the  ordinary  temperature. 

Chemical  Abstracts. 

Claisen  fractionating  apparatus  with  replace¬ 
able  sections.  F.  Friedrichs  (Chcm.-Ztg.,  1929, 
53,  910). — A  connecting  section  for  joining  the  dis¬ 
tillation  flask  to  the  fractionating  column  comprises 
a  wide  tube  bent  so  that  the  upper  and  lower  portions 
are  parallel  and  the  intermediate  section  is  inclined 
at  an  angle  of  about  30°  to  the  vertical.  An  opening 
in  the  bend  is  provided  for  the  introduction  of  the 
steam  tube,  which  is  replaceable,  being  held  in  position 
by  a  rubber  connexion.  The  bend  prevents  spray 
entering  the  fractionating  column  and,  owing  to  its 
small  volume  as  compared  with  the  usual  bulb,  the 
distillation  is  rendered  more  efficient. 

A.  R.  Powell. 

Photographic  method  of  measuring  refractive 
indices.  T.  M.  Lowry  and  C.  B.  Allsopp  (Proc. 
Roy.  Soc.,  1929,  A,  126,  165 — 169). — An  apparatus  is 
described  by  means  of  which  measurements  of  refrac¬ 
tion  can  be  carried  into  regions  of  selective  absorption 
right  up  to  the  point  where  the  light  is  stopped  com¬ 
pletely  even  by  a  thin  film  of  liquid ;  within  this  wide 
region  the  refractive  index  of  a  liquid  can  be  recorded 
for  scores  of  different  wave-lengths  in  the  course  of  a 
few  seconds.  The  method  consists  essentially  in  the 
focussing  of  the  interference  fringes  from  a  thin  film 
of  liquid  on  the  slit  of  a  spectrograph,  the  refractive 
index  of  the  liquid  being  deduced  from  comparative 
measurements  of  the  number  of  fringes  contained  in  a 
given  width  of  the  slit,  as  shown  on  successive  lines 
of  the  image  of  the  slit  in  the  spectrograph.  The  film 
of  liquid,  which  can  be  made  either  parallel-faced  or 
wedge-shaped,  is  contained  in  a  quartz  etalon  cell  of 
very  Small  capacity.  The  sources  of  error  in  the 
method  are  discussed,  together  with  suggestions  for 
their  elimination,  and  the  possibilities  of  the  method 
are  illustrated  by  the  reproduction  of  an  uncorrected 
curve  for  nicotine.  L.  L.  Bircumshaw. 

Micro-sublimation  under  reduced  pressure. 
M.  Wagenaar  (Pharm.  Weekblad,  1929,  66,  1121 — 
1124). — An  appai-atus  in  which  heating  is  effected  by 
a  micro-burner,  the  material  being  contained  in  a 
platinum  tray  suspended  from  the  thermometer  bulb, 
is  described.  The  sublimate  is  received  on  a  plate 
attached  to  a  thick  brass  rod,  the  other  end  of  which 
may  be  cooled.  With  effective  cooling  and  prolonged 
time,  sublimation  may  be  effected  at  very  low  tem¬ 
peratures.  S.  I.  Levy. 

Apparatus  for  tracing  the  change  in  moisture 
content  of  small  quantities  of  powder.  L.  H. 
Lampitt  and  J.  H.  Bushill  (J.  Sci.  Instr.,  1929,  6, 
369 — 373). — The  change  in  moisture  content  of  a 
powder  may  be  followed  by  observing  the  deflexion  of 
a  torsion  micro-balance  on  the  pan  of  which  is  a  layer 
of  the  powder  one  particle  thick.  C.  W.  Gibby. 

Automatic  pipette.  A.  Henderson  and  J. 
Roberts  (Analyst,  1929,  54,  737 — 739). — An  auto¬ 
matic  pipette  for  filling  by  means  of  air  pressure,  and 
for  fitting  to  the  stopper  of  large  storage  bottles,  is 
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illustrated  by  six  diagrams  showing  all  the  effects  of 
turning  the  single  key  which  controls  all  the  move¬ 
ments.  Pressure  is  produced  by  a  small  hand  bellows 
or  a  small  mechanical  blower.  D.  G.  Hewer. 

Luminescence  microscope.  G.  K6gel  (Mikro- 
chem.,  1929,  7,  305 — 313). — The  construction  and  use 
of  the  luminescence  microscope  and  its  auxiliary 
apparatus  are  described.  The  name  “  dispersion 
fluorescence  ”  is  proposed  for  the  type  of  fluorescence 
in  which  the  emitted  secondary  rays  lie  close  to  the 
primary  ones,  irrespective  of  the  portion  of  the 
spectrum  in  which  the  latter  occur.  This  phenomenon 
is  of  importance  in  connexion  with  the  chemical 
constitution  of  substances ;  thus  a  series  of  compounds 
containing  the  CH  group  all  exhibit  a  line  in  the  region 
v=20,000,  which  is  not  present  in  the  corresponding 
spectrum  of  such  a  substance  as  carbon  tetrachloride, 
where  the  CH  group  is  absent.  H.  F.  Harwood. 


Technique  of  fluorescence  analysis.  M.  Hai- 
tinger  and  V.  Reich  (Chem.  Fabr.,  1929,  529). — By 
the  use  of  a  small  glass  flask  filled  with  distilled  water 
as  concentrator  for  filtered  ultra-violet  light  an 
ordinary  microscope  can  be  used  for  the  study  of 
fluorescence.  Magnifications  of  up  to  400  in  reflected 
light  and  6000  in  transmitted  light  can  be  used  and  the 
ultra-violet  light  itself  does  not  reach  the  eye  of  the 
observer.  A  system  of  two  flasks  allows  even  greater 
magnifications  to  be  used.  Care  must  be  taken 
that  the  glass  used  is  not  itself  fluorescent. 

C.  Irwin. 

Epidiascope  for  lecture  experiments.  A.  Stoc  k 
and  H.  Ramser  (Z.  angew.  Chem.,  1929,  42,  1165 — 
1169). — A  new  epidiascope,  and  a  number  of  lecture 
demostrations  of  chemical  processes  which  may  be 
carried  out  with  it,  are  described. 

J.  A.  V.  Butler. 


Geochemistry. 


Isotope  of  oxygen,  mass  17,  in  the  earth’s 
atmosphere.  W.  F.  Giauqite  and  H.  L.  Johnston 
(J.  Amer.  Chem.  Soc.,  1929,  51,  3528— 3534).— The 
existence  of  the  above  isotope  was  demonstrated  from 
a  study  of  atmospheric  absorption  spectra.  The 
abundance  of  oxygen  isotopes  in  the  atmosphere  is 
estimated.  S.  K.  Tweedy. 

Sub-soil  water  of  the  Zagreb  district.  G. 
Janecek  (Arh.  Hemiju,  1929,  3,  178 — 179). — The 
sub-soil  water  of  Zagreb  has  during  the  past  50  years 
been'found  to  be  of  constant  chemical  composition,  in 
disagreement  with  Ivekoyic’s  theory  (ibid.,  113). 

R”  Truszkowski. 

Constancy  of  chemical  composition  of  Zagreb 
sub-soil  water.  H.  Ivekovic  (Arh.  Hemiju,  1929, 
3,  179 — 182). — A  reply  to  Janecek’s  criticism  (cf. 
preceding  abstract).  ’  R.  Truszkowski. 

Mineral  waters  of  Sardinia.  I.  E.  Puxeddu 
and  G.  Sanna  (Giorn.  Chim.  Ind.  Appl.,  1929,  11, 
438 — ‘142). — Physical  constants  arc  given  for  the 
waters  of  eight  thermal  springs  in  Sardinia.  All  the 
waters  are  alkaline  and  some  contain  dissolved  carbon 
dioxide,  although  in  most  the  only  gases  in  solution  are 
oxygen  and  nitrogen;  the  proportion  of  the  latter  is 
the  same  in  each  of  the  eight  waters.  In  one  instance 
almost  pure  nitrogen,  with  possibly  a  rare  gas,  is 
liberated  from  the  water.  T.  H.  Pope. 

Hydrogen-ion  concentration  of  sea-water  off 
the  coast  of  S.  California.  E.  G.  Mobekg  (Proc. 
Ill  Pan-Pacific  Sci.  Cong.,  1926  (1928),  I,  221—228). 

Chemical  Abstracts. 

Phosphate,  silica,  and  fixed  nitrogen  content 
of  sea-water.  E.  G.  Moberc  (Proc.  Ill  Pan- 
Pacific  Sci.  Cong.,  1926  (1928),  I,  229—232).— 
Colorimetric  methods  are  described. 

Chemical  Abstracts. 

Analysis  of  mineral  springs  in  the  Upper 
Chechnya  (Caucasus).  A.  P.  Popov  and  V.  A. 
Karnitzki  (J.  Appl.  Chem.  Russia,  1928,  1,  291 — 
299).  Chemical  Abstracts. 

o 


Quality  of  the  surface  waters  of  N.  Carolina. 
E.  E.  Randolph  (J.  Elisha  Mitchell  Sci.  Soc.,  1928, 
44,70 — 74).  Chemical  Abstracts. 

Iodine  in  N.  Carolina  water  supplies.  J.  W. 
Perry  (J.  Elisha  Mitchell  Sci.  Soc.,  1928,  44,  87—89). 

Chemical  Abstracts. 

Geochemistry  of  iodine.  S.  S.  Minor  jo  (XI  th 
Ann.  Rep.  Jugoslav.  Med.  Soc.,  1929,  Preprint, 
49  pp.). — -The  different  layers  of  the  earth  contain  the 
following  amounts  of  iodine  in  parts  per  million : 
atmosphere  0  0004,  hydrosphere  0-04,  biosphere  20, 
lithosphere  0'3,  chalcosphore,  0-2,  siderosphere  0*15. 
Iodine  minerals  being  scarce,  and  the  possibility  of  an 
inorganic  concentration  of  iodine  small,  all  economic¬ 
ally  important  sources  of  iodine  are  due  to  biochemical 
processes  by  which  iodine  was  concentrated  in  the 
past.  The  connexion  between  the  distribution  of 
iodine  in  the  soil  and  the  incidence  of  goitre  is  dis¬ 
cussed.  C.  W.  Gibby. 

Capsular  silica.  F.  A.  Burt  (Amer.  Min., 
1929,  14,  222 — 226). — The  material  from  Brazos 
County,  Texas,  is  described. 

Chemical  Abstracts. 

Weathering  of  Jugoslavian  granites.  L.  Maric 
(Arh.  Hemiju,  1929,  3,  183 — 187). — The  contents  of 
the  following  constituents  respectively  in  intact  and 
weathered  andalusite  granite  from  Jelenski  Dol  are 
as  follows  :  Fe203  1-17,  1-38;  FeO  0-63,  0-22;  Na20 
3-33,  2-87 ;  KaO  3-76,  4-58 ;  H20  0-73,  1-35. 

R.  Truszkowski. 

Mineralogy  of  the  precious  stones.  A.  Schoep 
(Natuurwetensch.  .  Tijds.,  1929,  11,  180 — 190). — 
A  resumA  of  a  lecture  delivered  at  Ghent,  September 
1929.  S.  I.  Levy. 

Radioactive  platinum  concentrates.  W.  F. 
Seyer  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III, 
75—76). — The  presence  or  absence  of  platinum  and 
radioactive  properties  in  a  number  of  specimens  of 
black  sand  from  various  localities  is  tabulated,  and 
their  composition  is  given.  Boiling  water  removed 
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26%  of  the  activity,  treatment  with  hydrochloric  acid 
2%,  and  treatment  with  aqua  regia  93%. 

N.  M.  Bligh. 

Coloured  clays  of  the  Olonetz  region,  U.S.S.R. 
I.  Lileey  (Trans.  State  Inst.  Appl.  Chera.,  Moscow, 
1927,  No.  8,  74 — 98). — A  chemical,  mineralogical,  and 
geological  description  is  given.  The  high  silica  con¬ 
tent  detracts  from  their  covering  capacity  as  pigments, 
their  value  depending  on  the  ferric  oxide  content. 

Chemical  Abstracts. 

Analyses  of  some  pure  [cobalt]  compounds, 
technical  products,  and  cobalt  minerals.  V. 
Cuvelier  (Natuurwetenseh.  Tijds.,  1929,  11,  170 — 
179). — Results  are  given  of  analyses  of  pure  laboratory 
preparations,  of  commercial  cobalt,  and  compounds 
marketed  by  the  Union  Mini-ire,  of  various  steels,  and 
of  some  minerals  from  the  Belgian  Congo.  Among  the 
latter  is  a  new  variety  from  Mindingi  (Katanga),  which 
is  crystalline  and  has  d  4-317.  Analyses  gave  the 
composition  (Fe,Co,Al)203,H,0,  with  cobalt  pre¬ 
dominating  (Co"'  68-4— -68-9%) ;  small  proportions 
of  copper  and  silica  are  regarded  as  adventitious. 
The  new  mineral  has  been  named  stainierite.  The 
discovery  of  a  specimen  of  heterogenite  containing  no 
copper  affords  grounds  for  the  belief  that  the  latter  and 
the  new  mineral  are  respectively  colloidal  and  crystall¬ 
ine  forms  of  the  same  individual.  S.  I.  Levy. 

Glauconite  in  the  pliocene  sands  of  Brittany. 
Y.  Milon  (Compt.  rend.,  1929,  189,  1004—1005).— 
The  glauconite  occurs  in  grains  2 — 4  a  in  size  covered 
with  a  pellicule  of  iron  oxide  which  may  be  removed 
by  acid.  The  sands  owe  their  red  colour  to  the 
altered  condition  of  the  glauconite.  J.  Grant. 

Origin  of  zinc  deposits  at  Franklin  and  Sterling 
Hill,  New  Jersey.  W.  A.  Tare.  (Amor.  Min.,  1929, 
14,207—221). 

Distribution  of  rare  elements  in  the  Japanese 
islands.  S.  K6zu  and  W.  Watanabe  (Proc.  TIT 
Pan-Pacific  Sci.  Cong.,  1926  (1928),  I,  839—852).— 
Rare  earths,  rare  acid  earths,  lithium,  beryllium, 
tungsten,  molybdenum,  thorium,  and  uranium  are 
found  chiefly  in  the  outer  zone  of  N.E.  and  the  inner 
zone  of  S.W.  Japan.  Radioactive  minerals  are  found 
in  the  inner  zone  of  N.E.  Japan.  Platinum,  iridium, 
and  osmium  are  most  abundant  in  Hokkaido.  The 
maximum  helium  content  of  natural  gas  is  0-2%. 

Chemical  Abstracts. 

Characteristics  of  “terra  rossa ’’  from  the 
vicinity  of  Rome.  B.  Filosofov  (Glinka  Mem.  Vol. 
Leningrad  Agric.  Inst.,  1928,  191— 207).— Native  rock 
and  weathered  material  contained,  respectively: 
HsO  (hygroscopic)  1-17,  8-7;  SiO,  47-53,  43-2:  ALO, 
14-85,  19-46;  FeO  5-32,  7-21;  MnO  0-27,  0-13- 
MgO  8-18,  90S;  CaO  12-66,  11-74:  K,0  5-59.  0-51: 
Na20  2-15,  1-41;  C02  0,  0-01;  H„0  1-28,' 4-42  j 
organic  material  0,  0-55%.  Weathering  in  the 
Mediterranean  region  is  similar  to  that  of  laterisation 
in  the  tropics.  The  intensity  of  the  red  colour  is 
determined  by  the  presence  of  calcium,  but  its  presence 
is  not  a  necessary  attribute  of  the  formation  of  “  terra 
rossa.”  Chemical  Abstracts. 

Structure  of  lublinite.  S.  Mizgier  (Z.  Krist. 
1929,  70,  160—162;  Chem.  Zentr.,  1929,  ii,  544).— 
Lublinite  is  identical  with  calcite.  A.  A.  Eldridge. 


Petrochemical  characters  of  the  Santorin 
caldera.  C.  Ktenas  (Compt.  rend.,  1929,  189, 
996—998). — The  lavas  are  acid  or  basic  hornblende 
dacitoides  and  are  usually  oligoclastic  but  sometimes 
andesinic.  Mineralogically  and  chemically  they  be¬ 
long  to  the  calco-alkaline  series,  being  distinguished 
by  the  high  sodium  content  (3-06 — 3-81%  Na20, 
59-2 — 65-6%  Si02)  characteristic  of  South  iEgcan 
volcanic  formations.  J.  Grant. 

Limits  of  the  mixed  iEgean  region. 
Attempts  at  geological  synthesis.  C.  Ktenas 
(Compt.  rend.,  1929,  189,  1196 — 1 19S ;  cf.  preceding 
abstract). — An  attempt  is  made  to  trace  the  limits  of 
the  mixed  alkali  region  and  to  determine  their  general 
geological  relations.  The  chemical  compositions  of 
five  lavas  are  given.  The  free  silica  varies  between 
5-76  and  17-64%,  and  the  virtual  plagioclase  is 
always  basic  and  andesinic  (39 — 46%  of  anorthite). 
Of  the  alkali  metals,  sodium  and  potassium  are  present 
in  predominating  and  often  equal  amounts,  and  it  is 
concluded  that  the  mixed  alkali  region  is  enclosed  by  a 
semicircle  of  calco-alkali  lavas,  the  actual  chemical 
compositions  of 'the  magmas  having  been  modified  by 
metamorphic  agents.  J.  Grant. 

Variation  of  optical  properties  with  chemical 
composition  in  the  rhodonite-bustamite  series. 
M.  H.  Hey  (Min.  Mag.,  1929,  22,  193— 205).— A  pale 
pink  mineral  from  Franklin  Furnace,  New  Jersey, 
remarkable  for  the  bright  briek-red  fluorescence  it 
displays  in  ultra-violet  rays,  is  found  by  analysis 
I  (d  3-302)  to  be  bustamite.  Intimately  associated 
with  it  are  hardystonite  and  willemite,  which  fluoresce 
with  violet  and  brilliant  green  colours,  respectively. 
This  property  was  made  use  of  in  selecting  pure 
material  for  analysis.  Analysis  II  (d  3-418)  is  of  a 
cleavage  mass  of  brownish-red  rhodonite  from 
Langban,  Sweden,  and  HI  (d  3-615)  of  small  bright 
red  crystals  of  rhodonite  from  Harstig  mine,  Pajsberg, 
Sweden. 

SIO..  AI.O,.  Fo.O,.  MnO.  ZnO.  MgO.  CaO.  Ign.  Total. 

1.  47*68  0-25  0-00  27-65  0-26  0-03  24-86  0-06  100-85 

II.  47-69  0-43  0-05  32-93  0-07  0-02  15-24  0-29  03-63’ 

m.  46-33  0-28  0-S3  44-28  0-07  0-04  8-02  0-22  100-05 

«  Including  FeO  1-93;  also  alkalis,  not  determined. 

These  minerals  are  all  anorthic,  but  with  cleavages 
rather  different.  The  optical  orientation  and  con¬ 
stants  are  determined  in  detail. 

a.  /J.  y.  2V.  Opt.  sign. 


T .  l-OG-t  1-675  1-679  50-55°  negative 

II .  1-695  1-703  1-71®  S4°  negative 

III .  1-720  1-725  1-733  75°  positive 


These  and  previously  determined  values  are  plotted  i 
against  the  chemical  composition,  and  it  is  seen  that  in 
this  isomorphous  series  of  calcium  manganese  meta- 
silicates  the  density’  and  refractive  indices  show  a 
regular  increase  with  the  molecular  percentage  of 
manganese  oxide.  At  30  mol.-%  of  CaO  there  is  a 
change  over  in  the  optical  sign,  and  this  gives  a  con¬ 
venient  division  between  rhodonite  and  the  calcium¬ 
bearing  bustamite  variety.  This  division  falls  at 
d  3-47  and  refractive  index  (.3)  1-709. 

L.  J.  Spencer. 

Bismutotantalite,  a  newmineral,from  Uganda. 
E.  J.  Wayland  and  L.  J.  Spencer  (Min.  Mag.,  1929, 
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22, 185 — 192). — The  mineral  was  found  in  a  pegmatite 
vein  at  Gamba  Hill  in  Busiro  County.  The  large 
rough  crystals,  up  to  several  pounds  in  weight,  some¬ 
what  resemble  columbite.  They  are  pitch-black  with 
sub-metallic  lustre,  black  streak,  and  H  5 — 5J.  Very 
thin  splinters  are  transparent  and  smoke-grey  to 
colourless;  ?i>2-2,  birefringence  OT — 0T5.  The 
mineral  is  not  attacked  by  acids,  including  hydro¬ 
fluoric.  Analyses  I  and  II,  by  W.  0.  R.  Wynn,  and 
III  give  the  formula  Bi203,(Ta,Nb)205.  Frequently 
the  crystals  are  altered  to  a  pinkish-yellow  material 
which  gave  analyses  IV — VI  by  M.  H.  Hey.  This 
is  finely  granular  and  consists  of  a  mixture  of  optically 
isotropic  and  strongly  birefringent  materials.  It  is 
decomposed  by  hydrofluoric  acid,  the  bismuth  going 
into  solution,  and  the  tantalic  acid  remaining  insoluble. 

Ta,0„.  Nb,0,.  Ei.O,.  Fc,0t.  HnO.  SiO,.  H.0.  Total.  d. 

X.  40-12  6-83  52-26  0-11  0-12  —  0-33  00-61°  8-44 

H.  41-15  G-46  49-86  0-30  0-12  —  1-05  9S-94  S-03 

m.  31-14  14-70  50-4G  K56  2-16  —  99-S8  — 

IV.  64-31  32-93  0-t2  —  1-19  2-01  100-80  — 

V.  62-13  42-82  0-64  —  0-62  2-10  98-31  — 

VI.  CSSS  24-05  0-71  2-00  8-63  98-29  6-99 

The  crystals  are  orthorhombic  with  a  :  b  :  c= 
0-7813  :  1  :  1T363.  They  often  show  good  parting 
planes  parallel  to  (011),  and  less  prominent  (100). 
When  (Oil)  is  given  the  indices  (043)  the  mineral  shows 
a  relation  to  tantalite,  but  the  pyramid  planes  then 
have  high  indices. 


a  :  6  :  c. 

Bismutotantalite,  BiaOs,TaaOj  .  0-7813  :  1  :  0-8522 

Stibiotantalite,  SbaOa,TaaOa  .  0-7995  :  1  :  0-S448 

Tantalite,  FeO,Taa05  . 0-S285  :  1  :  0-SS9S 


L.  J.  Spencer. 

FiilSppite,  a  new  Hungarian  mineral  of  the 
plagionite-semseyite  group.  I.  de  Finaly  and 
S.  Koch  (Min.  Mag.,  1929,  22,  179— 184).— The 
mineral  was  found  at  Nagybanya,  Hungary  [now  Baia 
Mare,  Romania],  as  small  lead-grey  monoclinic 
crystals  of  the  plagionite  habit;  hardness  rather 
greater  than  2,  cZf  5-23.  Analysis  I  shows  the  mineral 
to  be  an  acid  member  of  the  plagionite  group  with 
the  formula  2PbS,2Sb2S3. 

S.  Sb.  Pb.  Fe.  SiOa.  Total. 

I.  ...  24-10  47-50  28-29  —  0-19  100-08 

II.  ...  23-10  40-17  29-33  0-08  0-94  99-62 

The  figures  of  the  analysis  are,  however,  equally 
near  to  a  formula  3PbS,4Sb2S3,  and  the  mineral  then 
fits  into  the  following  morphotropic  series,  which  with 
increasing  lead  shows  an  increase  in  the  c-axis,  whilst 
the  (i-axis  remains  practically  unchanged. 

a:b-.c.  /J. 

Fuloppite,  3PbS,4SbaSa  .  1-1087:1:0-7011  85°  15-5' 

Plagionite,  5PbS,4SbaSa  .  1-1305  :  1  :  0-8422  72°  45' 

Heteromorphi te ,  7PbS,4SbaS3  —  — 

Semseyite,  9PbS,4Sb2Sa  .  1-1350:1  :  1-0218  74°  14' 

Intimately  associated  with  the  fuloppite  is  another 
lead-antimony  mineral,  which  forms  radiating  groups 
of  fine  needles  of  a  steel-grey  to  black  colour.  H  2, 
df  5-22.  Analysis  II  gives  the  formula  3PbS,4Sb2S3, 
and  this  mineral  is  referred  to  keeleyite.  Other 
minerals  present  on  the  specimens  are  zinc-blende, 
quartz,  dolomite,  and  a  few  minute  crystals  of  sulphur, 
L.  J.  Spencer. 


Boehmite  from  bauxites.  R.  Hocart  and 
J.  De  Lapparent  (Compt.  rend.,  1929,  189,  995 — 
996). — The  boehmite  (A1203,H20)  occurring  as  sym¬ 
metric  orthorhombic  micro-crystals  in  certain  bauxites 
(A.,  1927,  748)  has  been  shown  by  X-ray  analysis  to  be 
identical  with  Boehm’s  bauxite  (A.,  1926,  113). 
Boehmite  is  homologous withlepidocrocite  (Fe203,H20) 
and  diaspore  with  gcethite.  J.  Grant. 

Partly  fused  quartz-felspar-rock  ;  glomero- 
granular  texture.  L.  Hawke, s  (Min.  Mag.,  1929, 
22,  163 — 173). — A  unique  specimen  of  a  granitic  rock 
from  Iceland  shows  areas  of  quartz  and  of  felspar 
sharply  separated  by  a  narrow  band  of  microcrystalline 
material.  The  suggestion  is  made  that  by  the  later 
lava  flows  the  temperature  of  the  rock  was  raised  above 
the  eutectic  point  but  below  the  m.  p.  of  the  consti¬ 
tuent  minerals.  Under  these  conditions  a  granite  of 
the  quartz-orthoclase-albite  eutectic  composition 
should  melt  completely  in  the  dry  state  below  970°. 
Experiments  on  heating  quartz  and  felspar  in  close 
contact  at  about  1000°  were,  however,  without  result. 
The  areas  of  quartz  and  of  felspar  in  the  Icelandic  rock 
each  consist  of  a  number  of  individuals;  such  an 
aggregation  of  grains  of  the  same  mineral  in  coarse¬ 
grained  granites  from  other  localities  is  described.  A 
rock  texture  of  this  type  is  named  “  glomero- 
granular.”  L.  J.  Spencer. 

Mineral  hitherto  unrecognised  in  the  phonolites 
of  Dunedin,  New  Zealand.  P.  Marshall  (Min. 
Mag.,  1929,  22,  174 — 178). — A  mineral  present  in 
these  rocks  as  small  irregular  grains  and  as  minute 
(0-15  mm.)  hexagonal  crystals  has  previously  been 
taken  to  be  nepheline.  It,  however,  shows  a  lower 
refractive  index  and  a  lower  birefringence  than 
nepheline,  and  it  also  gives  different  staining  reactions. 
The  mineral  is  readily  decomposed  by  dilute  acids,  and 
even  when  boiled  in  water  some  chlorine  goes  into 
solution.  Analyses  of  the  portion  (12-5%  in  I, 
25-65%  in  II,  and  21-35%  in  III)  of  the  powdered  rock 
soluble  in  warm  dilute  hydrochloric  acid  gave  : 

SiOa.  AlaOa.  CaO.  Na.O.  KaO.  Cl.  Total. 

I.  36-67  34-70  1-80  24-18  0-86  2-15  100-66* 

II.  36-40  34-70  2-49  24-90  0-96  3-15  102-60 

III.  35-96  34-11  2-12  23-03  0-53  1-58  97-33 

*  Including  SOa  0-30. 

These  results  approximate  to  a  formula 
12SiO2,6Al2O3,9Na2O,0-5lSraCl,  and  show  that  this 
mineral,  to  which  the  name  ameletite  is  given,  is 
distinct  from  the  related  minerals  nepheline,  davyne, 
microsommite,  and  sodalite.  Ameletite  quickly  stains 
a  deep  violet  when  a  thin  section  of  the  rock  is  treated 
with  a  dilute  solution  of  silver  nitrate,  and  it  often 
shows  natural  staining  with  iron  compounds.  The 
mineral  has  been  also  found  in  the  phonolites  of  the 
Pacific  Islands  and  it  is  perhaps  of  wide  distribution. 

L.  J.  Spencer. 

Tungsten-bearing  minerals  of  Galicia.  I. 
Wolframites  from  La  Brea,  Corpino,  and  Car- 
boeiro.  I.  P.  Pondal  and  J.  VAzquez-Gakfuga 
(Anal.  Fis.  Quim.,  1930,  28,  79— 82).— See  A.,  1929, 
1418. 

Rocks  of  the  Katmai  region  (Alaska).  W.  F. 
Gisolf  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929, 
32,  930—939;  cf.  ibid.,  1927,  31,  660).— Modified 
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Nigglian  parameters  have  been  calculated  ‘  from  the 
molecular  quotients  for  the  rocks  of  the  ICatmai  region. 
The  poles  in  the  aluminium-alkali  field,  and  also  those 
in  the  silica  field,  lie  in  almost  straight  lines.  The  rocks 
of  this  region  may  be  considered  as  heteromorphic 
rocks  of  diorites  composed  of  plagioclase,  ampliibole, 
and  free  quartz.  The  suggested  composition  of  the 
ampliibole  is  AT5MJ4,nSi02  (A=Na,0+K20,  T= 
Al2Os,  M=Ca 0 + MgO + FcO + 2Fc20  ") .  The  prob¬ 
lems  of  the  differentiation  of  the  ICatmai  region  rocks 
and  of  those  of  the  ICatmai  volcano  from  the  same 
original  magma  are  discussed.  It  is  suggested  that 
the  different  nature  of  the  two  sets  of  rocks  may  be 
traced  to  the  effect  of  pressure  differences  on  crystall¬ 
isation  of  a  huge  quantity  of  magma  at  uniform 
temperature.  P.  G.  Tryhorn. 

[Origin  of]  coal  and  petroleum.  G.  Stadnikov 
(Brennstoff-Chem.,  1929,  10,  477 — 480). — Although  a 
distinction  can  be  drawn  between  “  humus  coals,” 
e.g.,  the  brown  coals  and  bituminous  coals,  which  have 
been  formed  from  plant  residues  rich  in  lignin,  and  the 
cannel  and  boghead  coals,  which  are  polymerisation 
products  of  the  fatty  acids  of  algas  and  similar  micro¬ 
organisms  (cf.  B.,  1929,  1002;  this  vol.,  57),  true 
humus  or  boghead  coals  seldom  occur  naturally. 
Most  coal  seams  are  heterogeneous  in  respect  of  both 


composition  and  origin.  The  boghead  coals  are 
characterised  by  high  hydrogen  and  volatile  matter 
contents,  and  by  the  very  low  proportion  of  phenols 
in  the  tar  produced  on  carbonisation.  The  durain  of 
bituminous  coals  appears  to  be  related  to  the  boghead 
coals.  Detailed  examination  of  the  Sumpfowy  seam 
shows  this  to  comprise  a  series  of  coals  intermediate 
in  character  between  humus  and  boghead  coals. 
Coorongite  contains  less  oxygen  than  the  boghead 
coals,  from  which  it  differs  also  in  containing  some 
unsaponifiable  constituents  resembling  crude  petrol¬ 
eum.  The  fats  of  the  original  algae  from  which  coorong¬ 
ite  has  been  formed  must  therefore  have  been  partly 
reduced,  probably  by  the  action  of  anaerobic  bacteria 
while  the  material  lay  at  the  bottom  of  salt  water 
containing  hydrogen  sulphide;  the  partly  reduced 
material  must  then  have  been  brought  to  the  surface 
by  some  movement  of  the  water,  its  further  trans¬ 
formation  having  subsequently  taken  place  in  the 
presence  of  air.  This  theory  also  accounts  for  the 
formation  of  petroleum,  which,  it  is  assumed,  is 
produced  by  the  continued  anaerobic  decomposition 
of  the  same  original  material.  A.  B.  Manning. 

Ions  and  electrical  currents  in  the  upper 
atmosphere.  E.  O.  Hulburt  (Science,  1929,  70, 
216). 


Organic  Chemistry. 


Gradual  combustion  of  hydrocarbons.  S. 
Landa  (Paliva  a  topeni,  1929,  11,  1 — 4). — On  oxid¬ 
ation,  paraffin  yielded  propaldehyde,  formaldehyde, 
acetaldehyde,  hexaldehyde,  and  oetaldehyde,  methyl 
and  ethyl  alcohols,  acetone,  and  methyl  ethyl  ketone. 
Triacontane  (prepared  by  electrolysis  of  potass¬ 
ium  palmitate  and  from  a  Japanese  wax)  gave 
formaldehyde,  heptaldehyde,  oetaldehyde,  formic, 
butyric,  and  valeric  acids,  but  acetaldehyde,  methyl  or 
ethyl  alcohol,  acetic  or  propionic  acid  were  not. 
detected.  The  formation  of  aldehyde  on  gradual 
oxidation  is  used  as  a  test  for  paraffin  in  petroleum 
oils.  Chemical  Abstracts. 

Stereochemistry  of  derivatives  of  methane 
and  ethylene.  A.  Sementzov  (J.  Russ.  Phys.  Chem. 
Soc.,  1928,  61,  1125 — 1129). — Weissenberg’s  theories, 
that  the  carbon  atoms  in  substituted  methane  and 
ethylene  compounds  possess  the  pyramidal  and  not 
the  van  't  Hoff  tetrahedral  configuration,  were 
investigated.  Attempts  to  resolve  the  mono-amide 
of  maleic  acid  into  optically  active  isomerides 
were,  however,  unsuccessful.  Experiments  are  at 
present  in  progress  to  prepare  dimethoxvisobutyric 
acid  by  two  methods,  which  should  give,  respectively, 
the  cis-  and  frans-isomcrides,  resolution  of  which  into 
optically  active  constituents  should  tend  to  confirm 
Weissenberg’s  views.  M.  Zvegintzov. 

Chlorination  of  methane.  M.  C.  Boswell  and 
R.  R.  McLaughlin  (Canad.  J.  Res.,  1929,  1,  240 — 
255;  cf.  A.,  1919,  i,  565). — In  the  production  of 
methyl  chloride  the  degree  of  chlorination  under 
various  conditions  was  studied,  using  a  catalyst  of 
pumice  impregnated  with  cupric  chloride  solution. 


dried  at  110°  and  partly'  reduced  by'  heating  in  moist 
nitrogen  for  9  lira,  at  450°.  The  optimum  conditions 
for  the  exclusive  production  of  methyl  chloride  are 
that  the  ratio  of  nitrogen :  methane :  chlorine  is  70 : 7 : 1 , 
the  gases  should  be  moist,  and  a  temperature  of 
450°  be  used ;  the  yield  is  then  75 — 80%.  When  the 
hydrogen  content  was  8%,  the  proportion  of  chlorine 
in  the  reaction  mixture  could  be  more  than  doubled, 
the  chlorine  being  completely  utilised  in  the  form¬ 
ation  of  methyl  cliloridc  and  hydrogen  chloride.  A 
mixture  of  methane  and  chlorine  in  the  ratio  1  : 4, 
without  nitrogen  when  passed  for  6  hrs.  at  a  rate  of 
2500  c.c.  per  hr.  gave  a  yield  of  more  than  90%  of 
carbon  tetrachloride,  with  no  loss  of  chlorine,  but 
doubling  the  rate  of  flow  caused  explosions,  which 
could  be  suppressed  only'  by'  diluting  very  largely  with 
nitrogen.  With  a  nitrogen  :  methane  ratio  of  7:1, 
the  yield  of  carbon  tetrachloride  was  somewhat  more 
than  80-2%.  With  considerably  modified  apparatus, 
preliminary  experiments  on  the  chlorination  of 
ethane  gave  yields  of  more  than  75%  of  ethyl  chloride. 

H.  J.  Dowden. 

Chemical  effects  of  electrical  discharge  in 
butane.  IV.  Fractionation  of  the  liquid  pro¬ 
duct.  S.  C.  Lind  and  G.  Glockler  (J.  Amor.  Chem. 
Soc.,  1929,  51.  3655 — 3660). — The  liquid  product 
formed  during  the  subjection  of  butane  to  the  electric 
discharge  (cf.  A.,  1929,  1264)  has  been  obtained  using 
an  all-glass  apparatus,  whereby  formation  of  solid 
products  is  at  a  minimum.  The  amount  of  liquid 
obtained  corresponds  with  15-37%  of  the  weight  of 
butane  used.  Fractionation  of  the  liquid  into  light 
(b.  p.  0 — -160°/740  mm.),  middle  (b.  p.  78 — 112°/ 
5  mm.),  and  heavy'  (b.  p.  230°/10_1  mm.)  oils  and 
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further  fractionation  of  the  light  oil  affords  a  fraction, 
b.  p.  110— 113°/744  mm.,  d  0-708,  n  1-4021,  which 
probably  consists  of  a  mixture  of  octanes  and  oetenes. 
The  formation  of  octanes  is  explained  thus  :  C4H10 
— *C4H10++j£-  ;  C4H10+C4H10+— HC4H10-C4H10)+ 
_^!>C8His+H2-  H.  Burton. 

Pyrolysis  of  hydrocarbons  :  Isobutene.  G.  D. 
Hurd  and  L.  U.  Spence  (J.  Amer.  Chem.  Soc.,  1929, 
51,  3561 — 3572). — Decomposition  of  isobutene  in  a 
pyrex  glass  tube  is  slow  at  600°,  but  increases  rapidly 
up  to  700°.  Dilution  with  nitrogen  or  hydrogen  or  in¬ 
creasing  the  surface  of  the  reaction  tube  does  not  affect 
the  percentage  decomposition ;  the  reaction  is,  there¬ 
fore,  unimolecular  and  homogeneous.  The  decom¬ 
position  products  obtained  at  700°  fire  propylene, 
methane,  isobutane,  hydrogen,  acetylene,  ethylene, 
and  oil ;  the  amount  of  oil  is  diminished  by  diluting  the 
isobutene  with  nitrogen  or  hydrogen.  The  oil  con¬ 
tains  benzene,  toluene,  and  higher  hydrocarbons. 
isoButene  is  more  stable  than  isobutane  (cf.  this  vol., 
58) .  It  is  suggested  that  radicals  of  the  type  CMe2-CH2 
are  built  up  into  aromatic  hydrocarbons. 

Bromination  of  isobutene  at  0 — 5°  gives  about  25% 
of  tribromoisobutane  and  9%  of  higher  brominated 
compounds  in  addition  to  the  dibromide  (cf.  Meresh- 
kovski,  A.,  1923,  i,  527).  H.  Burton. 

Fixation  of  acetylene  by  magnesium  phenyl 
bromide  in  presence  of  ferric  chloride.  A.  Job 
and  G.  Champetier  (Compt.  rend.,  1929, 189,  10S9 — 
1091). — When  a  mixture  of  magnesium  phenyl 
bromide  (3  mols.)  and  a  benzene  solution  of  acetylene 
is  treated  slowly  below  6°  with  ethereal  ferric  chloride 
(1  mol.)  the  acetylene  is  absorbed.  The  amount  of 
acetylene  absorbed  varies  with  the  experimental 
conditions,  and  the  reaction  product  is  a  thick,  brown 
magma,  which  when  freed  from  solvent  alters  rapidly 
on  exposure  to  air ;  the  product  contains  all  the  iron. 
Absorption  of  acetylene  is  probably  due  to  the  form¬ 
ation  of  an  unstable,  intermediate  organo-iron  com¬ 
pound.  When  the  Grignard  reagent  is  shaken  with 
ferric  chloride  in  an  atmosphere  of  nitrogen  the  fol¬ 
lowing  change  occurs  :  6MgPhBr+2FeCl3=3Ph*Ph+ 
2Fe+6MgClBr;  the  resultant  product  does  not 
absorb  acetylene.  H.  Burton. 

Action  of  ozone  on  etbers  and  alcohols.  F.  G. 
Fischer  (Annalen,  1929,  476,  233 — 249). — Treatment 
of  diti'oamyl  ether  with  dry  ozonised  oxygen  at  0° 
gives  hydrogen  peroxide  as  an  initial  product.  Sub¬ 
sequent  treatment  of  the  reaction  mixture  with  water 
and  zinc  dust  affords  (a)  (Sovaleraldehyde  (small 
amount),  (6)  isoamyl  formate,  and  (c)  isoamyl  iso¬ 
valerate  (main  product).  The  reactions  occurring 
are:  (CH,R)20+03 — >  (a)  2R-CHO+ H202 :  ( b ) 

H-C02CH2R;  (e)  R-C02CH2R+H202.  Similar  treat¬ 
ment  of  dimethyl  ether  (cooled  in  acetone  and  solid 
carbon  dioxide)  gives  dihydroxydimethyl  peroxide 
(from  formaldehyde  and  hydrogen  peroxide),  form¬ 
aldehyde,  and  formic  acid.  Diethyl  ether  furnishes 
acetaldehyde  and  ethyl  acetate :  free  hydrogen 
peroxide  could  not  be  detected.  Dibutyl  ether  affords 
butaldehyde,  butyl  formate,  and  butyl  butyrate. 
Ethyl  isoamyl  ether  yields  acetaldehyde,  isovaler- 
aldehyde,  and  ethyl  isovalerate,  whilst  dibenzvl  ether 


furnishes  benzoic  acid,  benzyl  benzoate,  and  benz- 
aldehyde.  Treatment  of  methyl,  ethyl,  and  isoamyl 
alcohols  gives  varying  amounts  of  the  corresponding 
aldehydes  and  acids.  The  various  modes  of  formation 
of  the  above  decomposition  products  are  discussed. 

H.  Burton. 

Catalytic  oxidation  of  alcohol.  L.  Y.  Karpov. — 
See  B.,  1930,  7. 

Amyl  alcohols  from  the  pentanes.  E.  E. 
Ayres.— See  B.,  1929, 1008. 

Decomposition  of  (3-methylhexan-S-ol.  C.  1). 
Hurd  and  C.  W.  Bennett  (J.  Amer.  Chem.  Soc.,  1929, 
51,  3675 — 3676). — When  3-methylhexan-(3-ol  is  re¬ 
fluxed  for  several  hours,  dehydration  to  (3-methyl- 
AP-hexene,  wj?5  1-4040  ( dibromide ,  b.  p.  99 — 100°/ 
27  mm.,  wj?  1-5020),  occurs.  Dehydration  proceeds 
more  readily  when  iodine  is  used  (cf.  Edgar,  Calin- 
gaert,  and  Marker,  A.,  1929,  789),  but  some  3-methyl- 
Aa-hexene  is  formed  in  addition  to  the  above  hydro¬ 
carbon.  H.  Burton. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXIV.  Ring  migration  in  glycerol 
cyclic  acetals.  Behaviour  of  p-nitrobenzylidene- 
glycerol.  XXV.  Methylation  processes  and 
tendency  toward  ring  shift  in  glycerol  cyclic 
acetals.  H.  Hibbert,  M.  E.  Platt,  and  N.  M. 
Carter  (J.  Amer.  Chem.  Soc.,  1929,  51,  3641 — 3644, 
3644 — 3648). — XXIV.  When  ay-p-nitrobenzylidenc- 
glycerol  is  heated  with  0-01%  of  its  weight  of  hydrogen 
chloride  at  100°,  rearrangement  into  the  a|3-iaomcride 
occurs  and  an  equilibrium  mixture  of  1  part  of  the 
former  and  2  parts  of  the  latter  is  obtained.  When  the 
ay-derivative  is  treated  with  8%  of  its  weight  of  0-1-Y- 
hydrochloric  acid  at  100°,  an  equilibrium  mixture  of 
0-37  part  of  the  ay-  and  1  part  of  the  ag-derivatives  is 
formed  after  1  hr.  Some  hydrolysis  occurs  during 
the  experiments. 

XXV.  Methylation  of  ay-benzylideneglycerol  with 
methyl  sulphate  and  sodium  hydroxide  solution  under 
alkaline  conditions  at  30°  affords,  in  addition  to 
unchanged  material  and  hydrolytic  products,  the 
corresponding  p-methyl  ether.  Methylation  does  not 
occur  when  the  reaction  mixture  is  kept  acid ;  some 
fission  of  the  acetal  occurs.  No  ap-benzylidene- 
glycerol  y-methyl  ether  is  formed  in  the  experiments. 

H.  Burton. 

Polyhydric  alcohols.  I.  Constitution  of  the 
dibenzoylmannitol  of  Einhorn  and  Holland. 
H.  Ohle,  H.  Erlbach,  H.  Hepp,  and  G.  Toussaint 
(Ber.,  1929,  62,  [£],  2982— 2990).— Mannitol,  sus¬ 
pended  in  anhydrous  pyridine,  is  converted  by  gradual 
addition  of  benzoyl  chloride  at  10°  into  a  mixture  of 
mannitol  Ss-dibenzoate,  m.  p.  183°,  [a]fj  -f  16-20° 
in  pyridine,  [a]j?  -j- 22-42°  in  acetone,  and  d-mannitol 
tribenzoate,  m.  p.  162°,  [a]ft  -18-0°  in  acetone,  [a]* 
—44  0°  in  pyridine ;  -the  isolation  of  the  dibenzoate  is 
best  effected  by  partial  alcoholysis  of  the  crude 
product  with  boiling  ethyl  alcohol  in  presence  of 
anhydrous  copper  sulphate.  Further  benzoylation 
of  the  tribenzoate  gives  the  hexabenzoate,  m.  p.  149°. 
The  dibenzoate  is  converted  by  acetone  containing 
sulphuric  acid  into  much  syrupy  material  and  ap-iso- 
propylidenemannitol  Zz-dibenzoate ,  m.  p.  96-5°,  [a])? 
-j-41-36°  in  acetone,  obtained  as  sole  product,  but  in 
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very  bad  yield  when  anhydrous  copper  sulphate  is  used 
as  catalyst.  Further  benzoylation  converts  the  com¬ 
pound  into  a  p -isopropy  lid  enemanni  tol  ySel^-tetra- 
bcnzoate,  m.  p.  123°,  from  which  d-ap-isopropylidene- 
mannitol,  m.  p.  86°,  is  readily  obtained  (cf.  Irvine  and 
Paterson,  J.C.S.,  1914,  105“  898).  Condensation  of 
the  dibenzoate  with  benzaldehyde  gives  d-a$-benzyl- 
idcnemannitol  Ss-dibenzoate,  m.  p.  117°,  [ajjj  4-28-04° 
in  chloroform,  hydrolysed  by  methyl-alcoholic  am¬ 
monia  to  a$-bcnzylidenemannitol,  m.  p.  136°,  [a]'iJ 
+28-83°  in  water.  Acetic  anhydride  transforms 
d-a(3-isopropylidenemannitol  dibenzoate  into  d-a{3-iso- 
< propylidencmannitol  y^-diacetate  Sz-dibenzoate,  m.  p. 
75°,  [a];)  +21-22°  in  chloroform,  whereas  p-toluene- 
sulphonyl  chloride  and  pyridine  afford  d-afi-isopropyl- 
idenemannitol  Sz-dibenzoate  C(  l)-p-toluencsulphonate, 
m.  p.  132°,  [ajfi  +40-0°  in  chloroform;  prolonged 
action  of  p-tolucncsulplionyl  chloride  at  37°  appears  to 
afford  an  unstable  di-p- 1 oluenesulphonyl  derivative. 
Similarly,  mannitol  dibenzoate  affords  d-manni(ol 
ufiy^-tetra-acetate  be-dibenzoatc,  m.  p.  126°,  [a]j? 

+41-35°  in  chloroform  (also  a  hexabenzoate),  but  only 
d-mannitol  Se-dibenzoate  di-p-tolucnesulphonaie,  m.  p. 
137°,  [a]j>  +43-14°  in  chloroform.  Final  proof  of  the 
position  of  the  acyl  groups  is  afforded  by  the  oxidation 
of  d-mannitol  Ss-dibenzoate  or  its  ap-tsopropylidene 
derivative  to  dibenzoylmesotartaric  acid,  identified 
further  as  calcium  mesotartrate.  H.  Wren. 

Action  of  sulphuric  acid  on  mercaptans. 
S.  F.  Birch  and  W.  S.  Norris. — See  B.,  1929, 1004. 

Derivatives  for  identification  of  mercaptans. 
E.  Werthebi  (J.  Amer.  Chem.  Soc.,  1929, 51,  3661 — 
3664). — Mercury  salts  of  the  following  mercaptans  are 
obtained  by  interaction  with  mercuric  cyanide  in 
alcoholic  solution :  propyl,  m.  p.  71—72°  (lit.  68°) ; 
isopropyl,  m.  p.  62 — 63°  ( lead  salt,  m.  p.  91 — 92°) ; 
butyl,  m.  p.  85 — S6°  (lead  salt,  m.  p.  80—81°);  iso- 
butyl,  m.  p.  94—95° ;  amyl,  m.  p.  74—75°,  and  heptyl, 
m.  p.  76—77°  (lead  salt,  m.  p.  94 — 95°).  3 : 5-Di- 
nitrobenzoyl  derivatives  of  the  following  mercaptans 
are  prepared  by  heating  the  mercaptan  (1-5  mols.)  with 
3  : 5-dinitrobenzoyl  chloride  (1  mol.)  and  a  few  drops 
of  pyridine  until  evolution  of  hydrogen  chloride 
ceases:  ethyl,  m.  p.  61 — 62°;  propyl,  m.  p.  61 — 52°; 
isopropyl,  m.  p.  S3 — 84°;  butyl,  m.  p.  48— 49° ;  iso¬ 
butyl,  m.  p.  63 — 64° ;  amyl,  m.  p.  39 — 40° ;  isoamyl, 
m.  p.  42—43° ;  heptyl,  m.  p.  52 — 53° ;  phenyl,  m.  p. 
148 — 149°  (benzoyl  derivative,  in.  p.  56°),  and  benzyl, 
m.  p.  119 — 120°  (benzoyl  derivative,  m.  p.  30°).  The 
use  of  3-nitrophthalic  anhydride  is  recommended  for 
the  identification  of  mercaptans.  When  this  is  heated 
with  a  mercaptan  and  the  product  formed  treated 
successively  with  sodium  hydroxide  solution  and 
hydrochloric  acid,  crystalline  esters  are  obtained.  The 
following  are  described  :  ethyl,  m.  p.  148 — 149° ; 
propyl,  m.  p.  136 — 137° ;  isopropyl,  m.  p.  144 — 145° ; 
butyl,  m.  p.  143 — 144°;  isobutyl,  m.  p.  135 — 136°; 
amyl,  m.  p.  131 — 132°;  isoamyl,  m.  p.  144 — 145°; 
heptyl,  m-  p.  131 — 132° ;  phenyl,  m.  p.  130 — 131°,  and 
benzyl,  m.  p.  136 — 137° ;  these  m.  p.  are  obtained  with 
a  bath  previously  heated  to  100°,  and  the  majority  of 
the  esters  show  slight  decomposition  at  the  m.  p. 

H.  Burton. 


Preparation,  properties,  and  reactions  of 
lead  mercaptides.  P.  Borgstrom,  L.  M.  Ellis, 
jun.,  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc.,  1929,  51, 

3649 — 3651). — Lead  salts  of  the  following  mercaptans 
are  prepared  by  treating  an  alcoholic  solution  with  a 
0-25Af-solution  of  lead  acetate  in  50%  alcohol :  ethyl ; 
n-  and  iso-propyl ;  n-  and  iso-butyl ;  isoamyl ;  benzyl ; 
phenyl,  and  y-hydroxypropyl.  Recrystallisation  of  ! 
some  of  the  lead  compounds  reduces  their  stability;  , 
the  m.  p.  could  not  be  obtained  constant.  Titration  ’ 
of  the  compounds  with  a  benzene  solution  of  iodine  is  I 
not  practicable.  Black  colorations  are  observed  with  j 
the  ethyl,  n-butyl,  n-amyl,  and  benzyl  derivatives,  | 
and  sulphur  or  hydrogen  sulphide,  in  presence  of  | 
benzene.  #  H.  Burton. 

Transformation  of  the  fatty  acids  during 
geological  periods.  III.  G.  Stadnikov  and  A. 
Weizmann.— See  B.,  1929,  1002. 

[Refractometric  determination  of  formic  acid 
in  the  presence  of  acetic  acid.]  J.  Bulir  (Chem. 

Listy,  1929,  23,  610). — Polemical. 

R.  Truszkowski. 

[Refractometric  determination  of  formic  acid 
in  the  presence  of  acetic  acid.]  J.  St'astny 
(Chem.  Listy,  1929,  23,  608 — 610). — Polemical,  in 
reply  to  Bulir ’s  criticism.  R.  Truszkowski. 

Microchemical  detection  of  acetic  acid.  D. 
Kruger  and  E.  Tsohibch  (Mikrochem.,  1929,  7, 

318 — 326). — Acetic  acid  can  be  detected  in  its  salts 
by  evaporating  a  drop  of  the  solution  on  a  microscope 
slide  and  adding  a  drop  of  a  reagent  containing  1  g.  of 
uranium  formate,  1  g.  of  sodium  formate,  and  1  c.c.  of  j 
50%  formic  acid  .in  7  c.c.  of  water;  in  the  presence  ! 
of  acetate  characteristic  crystals  of  sodium  uranyl 
acetate  are  formed,  and  0-09  mg.  of  acetic  acid  can  I 
thus  be  detected.  Free  acetic  acid  can  be  detected  by 
a  slight  modification  of  the  test,  but  this  is  then  less 
sensitive.  Sulphates  have  no  appreciable  effect  on  the 
reaction,  but  chlorides,  nitrates,  and  phosphates  j 

interfere.  The  above  test  also  permits  the  detection  ! 

of  acetic  acid  in  the  presence  of  its  homologues ;  the 
alternative  methods  for  the  microchemical  recognition 
of  acetic  acid  by  the  formation  of  its  lead,  silver,  j 
copper,  or  mercurous  salt  are  all  less  satisfactory  than 
the  test  described  above.  H.  F.  Harwood. 

Determination  of  acetic  acid  in  normal  and 
basic  copper  acetates.  E.  I.  Sittalski,  I.  S. 
Kacen,  and  L.  L.  Klatschko  (J.  Russ.  Phys.  Chem. 

Soc.,  1929,  61,  1497 — 1502). — A  sample  of  copper 
acetate  solution  containing  about  0-3  g.  of  acetic  acid 
is  diluted  with  100  c.c.  of  hot  water,  standard  alkali  is 
added  with  shaking,  keeping  the  temperature  at  about 
70°,  until  the  solution  is  alkaline  to  phenolphthalein, 
when  it  is  brought  to  boiling,  and  filtered  hot  into  an  f 

excess  of  standard  acid.  The  residue  of  copper  oxide  ( 

is  washed  three  times  with  hot  water  to  remove  \ 
adsorbed  alkali,  and  the  washings  are  added  to  the 
filtrate.  Excess  of  acid  is  then  determined. 

R.  Truszkowski. 

Evaluation  of  acetic  anhydride.  E.  Terlinck. 

—See  B.,  1929,  1007. 

Organic  salts  of  bismuth :  preparation  of 
easily  decomposed  compounds.  M.  Picon  (J. 
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Pharm.  Ghim.,  1929,  viii.  10,  -181 — 496,  and  Bull. 
Soc.  chim.,  1929,  [iv],45, 1056— 1066).— The  salts  have 
been  prepared  either  by  the  direct  interaction  of  the 
acid  with  bismuth  oxide  in  the  presence  of  water  at  100° 
or  by  double  decomposition  of  solutions  of  the  sodium 
salts  of  the  acid  and  of  bismuth  nitrate  in  glycerol. 
The  normal  bismuth  octoate  and  palmitate  were  ob¬ 
tained  by  treating  the  initial  products  prepared  by  the 
first  method  for  a  longer  time  in  the  absence  of  water. 
The  following  compounds  arc  described.  Almost  pure 
basic  bismuth  carbonate  is  prepared  by  passing  carbon 
dioxide  through  a  suspension  of  bismuth  oxide  in  water 
at  100°.  Bismuth  octoate ,  a  viscous  liquid,  soluble  in 
oxygen-free  organic  solvents  and  completely  decom¬ 
posed  in  methyl  alcohol ;  and  the  basic  salt, 
C7H15-C02Bi0 ;  bismuth  palmitate,  m.  p.  82° ;  basic 
palmitate,  C16H3102BiO ;  bismuth  ricinoleate,  a  viscous, 
pale  yellow  liquid  which  solidifies  slowly,  and  is 
completely  decomposed  in  methyl  alcohol,  yielding  the 
basic  salt,  CjgHggOgBiO.  Double  decomposition  yields 
a  mixture  of  normal  bismuth  sulphoricinate, 
(CjgHjjOgS^Bi,  and  the  basic  dibismuthyl  compound, 
C18H3206S(Bi0)2 ;  bismuth  pinonate;  bismuth  cyclo- 
hexylacetate ;  bismuth  camphor  oxalate. 

C.  C.  N.  Vass. 

Derivatives  of  fatty  acids.  Preparation  of 
stearolic  acid.  K.  Kino  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  187 — 188b). — Dibromostearic  acid  and 
sodium  hydroxide  (4  mols.)  are  heated  in  the  presence 
of  amyl  alcohol  for  2  hrs.  at  1 20 — 125°.  After  removal 
of  the  amyl  alcohol,  the  residue  is  acidified  and  ex¬ 
tracted  with  ether.  The  product,  after  distillation 
and  recrystallisation  from  alcohol,  has  m.  p.  46 — 
46-5°.  A.  A.  Goldberg. 


Alleged  formation  of  optically  active  lactic 
acids  from  carbohydrates  under  the  influence  of 
sunlight.  K.  P.  Jacobsohn  (Biochem.  Z.,  1929, 
215,  216 — 221). — The  lactic  acid  prepared  from 
maltose  and  Isevulose  by  the  action  of  barium  or 
calcium  hydroxide  solution  in  presence  of  sunlight  is 
optically  inactive.  This  contradicts  Duclaux’s  finding 
(Ann.  Inst.  Pasteur,  1893,  7,  751).  His  observed 
rotation  may  have  been  due  to  saccharic  acid. 

J.  H.  Birkinshaw. 

Reaction  of  pyruvic  acid  with  glycerol.  P. 
Brigl,  M.  Schutze,  and  K.  Haktgng  [with  G.  Mat- 
schenz]  (Annalen,  1929,  476,  214 — 232). — Treatment 
of  a  mixture  of  glycerol  and  ethereal  pyruvic  acid  with 

thionyl  chloride  affords  thelactonic  ether 

(I)  (designated  the  u-lactone),  b.  p.  129°/] 

84 — 85°,  together  with  a  dimeride  (II),  m.  p.  244° ;  I  is 
identical  with  the  pyruvin  of  Erhart  (A.,  1885,  1201) 
and  Jowanowitsch  (ibid.,  1125).  Hydrolysis  of  I  with 
AT-hydrochloric  acid  gives  glycerol  and  pyruvic  acid, 
but  with  cold  aqueous-alcoholic  sodium  hydroxide  fis¬ 
sion  of  the  lactone  ring  occurs,  giving  the  hydroxy -acid 

[+h20]  (in),  ^(ch2-oh)-o>CMc'co2h>  m-  p- 

74 — 75°,  m..p.  (anhydrous)  100°  (silver  salt,  decomp. 
173 — 174°  after  darkening  at  160°).  The  amide  (IV), 
m.  p.  139°  ( monobenzoyl  derivative,  m.  p.  125°;  mono- 
p-toluenesulphonyl  derivatives,  m.  p.  94°  and  139°),  of 


mm.,  in.  p. 


Ill  is  obtained  from  I  and  1%  alcoholic  ammonia, 
whilst  I  and  hydroxylamine  afford  the  corresponding 
hydroxamic  acid  (V),  decomp.  122 — 122-5°. 

When  glycerol  and  pyruvic  acid  are  heated  at  100 — 
120°,  the  main  product  formed  is  a  fi-lactone  (VI),  m.  p. 
61 — 62°,  isomeric  with  I.  This  is  hydrolysed  by  acid 
and  alkali  in  a  manner  similar  to  I.  Treatment  of  VI 
with  hydroxylamine  gives  a  hydroxamic  acid,  decomp. 
142 — 143°,  isomeric  with  V,  whilst  with  alcoholic 
ammonia  an  amide,  m.  p.  91°  (monobenzoyl  derivative, 
m.  p.  121°),  isomeric  with  IV,  is  produced.  The  last- 
named  amide  is  also  formed  when  II  is  treated 
with  concentrated  aqueous  ammonia.  H.  Burton. 

Asymmetric  synthesis  and  the  existence  of 
racemic  compounds  in  solution.  A.  Cotton 
(Compt.  rend.,  1929,  189,  1211 — 1213). — The  results 
of  Kuhn  and  Braun  (A.,  1929,  522)  are  discussed. 
When  equal  amounts  of  solutions  of  copper  d-  and 
Z-tartrates  arc  mixed  the  resulting  solution  is  deeper 
coloured  and  has  a  different  absorption  than  either 
of  the  original  solutions,  thus  indicating  racemate 
formation.  H.  Burton. 

Polarimetric  determination  of  tartaric  acid 
and  malic  acid  by  the  formation  of  ‘ 1  emetics  ’ ' 
with  antimony  salts.  H.  Besson  (J.  Pharm.  Chim., 
1929,  [viii],  10,  536— 548)— A  method  based  on  the 
determination  of  the  rotatory  power  of  a  solution  of 
an  “  emetic  ”  formed  by  the  addition  of  oxalates  of 
sodium  and  antimony  to  solutions  of  tartaric  acid  and 
its  derivatives  has  been  successfully  applied  to  the 
determination  of  d-  and  Z-tartaric  acid,  alkali  and 
alkaline-earth  tartrates,  and  alkali  tartrates  in 
presence  of  citric  acid  and/or  other  optically  active 
substances.  E.  H.  Sharples. 

Condensation  of  pyruvic  acid  with  form¬ 
aldehyde  in  the  presence  of  sulphuric  acid. 
II.  So-called  “  tetramethylenedioxalylic  acid.” 
V.  V.  Feoetlaktov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61, 1145 — -1176;  cf.  A.,  1927,  132). — The  preparation, 
properties,  and  structure  of  the  acid  C9H806,  obtained 
as  ono  of  the  products  of  the  condensation  of  pyruvic 
acid  and  paraformaldehyde  and  erroneously  described 
by  Kaltwasser  as  tetramethylenedioxalylic  acid  (A., 
1896,  i,  670),  are  examined  in  detail  and  compared  with 
other  lactone-forming  acids.  The  acid  is  dibasic,  and 
exists  in  the  dilactone  form,  CH.^CV^!^^  . 

The  di-enolic  structure  is  given,  since  the  lactone 
readily  gives  a  bright  coloration  with  ferric  chloride 
and  titrates  as  a  dibasic  acid.  Only  a  monoacetyl 
derivative,  m.  p.  135°,  is  obtained,  but  bcnzoylation 
gives  a  dibenzoyl  derivative,  m.  p,  122°.  Silver 
oxide  gives  both  a  mono-  and  a  di-salt,  whilst  potass¬ 
ium  hydroxide  and  ammonia  yield  only  the  mono¬ 
salts.  The  enolic  form  is  much  more  stable  than  the 
keto-form,  since  of  all  the  ketonic  reactions,  only  the 
hydrazone  could  with  difficulty  be  obtained. 

Treatment  with  sulphuric  acid  eliminated  water  from 
the  two  hydroxyl  groups,  giving  the  anhydro-acid,  m.  p. 
300°.  Bromine  gave  a  bromide,  m.  p.  157 — 158°. 
When  oxidised  successively  with  silver  oxide,  nitric 
acid,  and  potassium  permanganate,  closure  of  the 
trimethylene  ring  occurs,  and  trimethylene- 1 : 1  :  2  :  2- 
.tetracarboxylic  acid  is  obtained  as  a  final  product. 
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As  an  intermediate  step  the  monolactone  of  1  :  2-di- 
(hydroxymethyl)trimethylene-l  :  2-dicarboxylic  acid, 

CH^HrSi°>0> m'  P- 186°> is  formcd :  'vhcn 

heated  at  190°  it  passes  into  the  dilactone,  m.  p.  84— 
87°.  The  monolactone  on  oxidation  with  nitric  acid 
yields  the  lactone  of  1-hydroxymethyltrimethylene- 
1:2:  2 -tricarboxylic  acid,  m.  p.  216°,  and  this  is 
oxidised  by  potassium  permanganate  to  trimethyl- 
1:1:2:  2-tetracarboxylie  acid.  M.  Zvegintzov. 

Physical  constants  of  d-gluconic  acid  and 
several  of  its  salts.  0.  E.  May,  S.  M.  Weisberg, 
and  H.  T.  Herrick  (J.  Wash.  Acad.  Sci.,  1929,  19, 
443 — 447). — Composition,  solubilities  in  water  at  25°, 
specific  rotation,  and  degree  of  hydration  of  sodium, 
potassium,  ammonium,  barium,  calcium,  magnesium, 
nickel,  manganese,  zinc,  and  lead  d-gluconates  have 
been  determined.  The  acid  has  [ajg  +7-3°  in  water, 
and  the  dissociation  constant  is  about  1-65X10-4. 

C.  W.  Gibby. 

a-Seleninopropionic  acid  and  its  optical  re¬ 
solution.  H.  J.  Backer  and  W.  van  Dam  (Rec. 
trav.  chim. ,  1929,  48,  1287— 1298).— Treatment  of 
potassium  diselenide  solution  (prepared  directly,  using 
an  improved  technique  for  the  production  of  hydrogen 
selenide)  with  a-bromopropionic  acid  gave  u-diseleno- 
dipropionic  acid,  [C02H>CHMe-Se*]2,  which  by  oxid¬ 
ation  with  dilute  nitric  acid  formed  a -seleninoprop- 
ionic  acid,  Se02H,CHMe,C02H  (lead  salt;  barium 
salt  dihydrate,  decomp.  150 — 160°;  calcium  salt 
dihydrate). 

Resolution  of  the  r-acid  by  quinine  led  to  the 
isolation  of  the  tetrahydrated  quinine  salt  of  the 
(-acid,  m.  p.  about  128°  (decomp.)  after  softening  at 
115°,  whence  the  (-acid,  [ill],,  —110°,  for  the  un¬ 
dissociated  compound  in  water.  Treatment  of  the 
acid  in  solution  with  hydrochloric  or  hydriodic  acid 
caused  development  of  dextrorotation  owing  to  the 
formation  of  d-diselenodipropionic  acid,  [ilf]D  +932° 
(quinine  salt,  m.  p.  164°). 

The  dissociation  constants  of  a-seleninopropionic 
acid  were  ascertained  bv  electrometric  titration  to  be 
k,  3-36  X  10-3 :  h  3-28  x“ UK 

R.  J.  W.  Le  FI:vre. 

Condensation  of  hippuric  acid  with  aldehydes. 
Test  for  aldehydes.  W.  M.  Rodionov  and  A.  J. 
Korolev  (Z.  angew.  Chem.,  1929,  42, 1091 — 1092). — 
The  production  of  azlactones  from  hippuric  acid  is  a 
characteristic  reaction  of  aldehydes  and  is  not  given  by- 
ketones  (except  pyruvic  acid).  The  substance  to  be 
tested  is  added  to  a  little  hippuric  acid  mixed*  with 
anhydrous  sodium  acetate  and  a  few  drops  of  acetic 
anhydride ;  a  yellow  coloration  or  precipitate  on 
warming  for  5—10  min.  on  the  water-bath  shows  the 
presence  of  an  aldehyde.  The  precipitate  dissolves  in 
concentrated  sulphuric  acid  to  a  blood-red  solution, 
becoming  yellow  on  dilution.  a-n-Amydcinnam- 
aldehyde  gives  the  azlactone,  2-phenyl-4-a-n-amyl- 
c in namyl i d cm- 5 - oxazolon e ,  m.  p.  97 — 98°.  The  azlact¬ 
one  from  perillaldehyde,  2- phenyl -4-perillylidene- 
5-oxazolotie,  has  m.  p.  137 — 138°.  C.  Hollins. 

Solid  compounds  of  aldehydes  with  mono- 
chlorocarbamide.  R.  Ottensooser  (Bull.  Soe. 
chim.,  1929,  [iv],  45,  1013— 1015).— The  solution  of 


monoehlorocarbamide,  obtained  by  passing  chlorine 
into  a  mixture  of  carbamide  (1  part)  and  water 
(1  part)  until  the  weight  is  increased  by  1  part  (cf. 
Behai  and  Detceuf,  A.,  1911,  i,  957),  with  n-but- 
aldehyde  and  (sovaleraldehyde  yields  n-butylidene- 
cMorocarbamide,  m.  p.  144°,  and  woamylchloro- 
carbamide,  m.  p.  173-5°,  respectively.  Propaldehyde 
yields  propylidenechlorobiuret, 

CHEtlN-CO-NH-CO-NHCl,  m.  p.  140°  (cf.  Behai  and 
Detoeuf,  A.,  1912,  i,  73),  and  isobutaldehyde  gives 
mobutylidcnecMorodicarbamide, 
CHMe2-CH(NH-CO-NHCl)-NH-CO-NH2,  m.  p.  151°, 
converted  by  5%  alcoholic  potassium  hydroxide  into 
the  cyclic  dicarbamide,  CHMe2-CH<^;gg'JJg,  m.  p. 

229—230°.  R.  Brightman. 

Determination  of  hexamethylenetetramine. 
E.  E.  Rebagliati. — See  B.,  1930,  50. 

Compounds  of  the  thioparaldehyde  type  derived 
from  chloral.  F.  D.  Chattaway  and  E.  G.  Kellett 
(J.C.S.,  1929,  2908 — 2916). — The  product  of  the  action 
of  sulphuric  acid  on  chloral  sulphydrate, 
[GC13-CH(0H)]2S,  m.  p.  138—139°  (diacetyl  deriv- 
ative,  m.  p.  84°),  is  separated  by  fractional  crystall¬ 
isation  into  trithioparachloral  [2:4:  6-tristrichloro- 
methyl- 1  :  3  :  5-trithian],  m.  p.  181°,  and  two  forms  of 
dithioparachloral  [2:4:  6  -  tristrichloromethylcyclo  - 
1:3:  5 - oxadithia - 2  :  4  :  6- trimethylene),  a- modific¬ 
ation,  m.  p.  236°,  3-,  m.  p.  108°  (cf.  A.,  1928,  1357). 
The  mixed  product  of  the  action  of  sulphuric  acid  on 
chloral  sulphydrate  yields  on  dry  distillation  a  mixture 
of  chloral  and  trichloroethylene  and  a  residue  of 
sulphur. 

None  of  the  thioparachlorals  is  oxidised  by  30% 
hydrogen  peroxide ;  potassium  permanganate  in  cold 
acetone  causes  disruption  of  the  molecule.  They  do 
not  form  additive  compounds  with  halogens  or  with 
mercuric  chloride.  This  inertness  of  the  bivalent 
sulphur  atoms  is  accompanied  by  enhanced  reactivity 
of  the  chlorine  atoms  (cf.  Bennett  and  Hock,  A.,  1926, 
146) ;  thus  from  thioparachloral,  3  mols.  of  hydrogen 
chloride  are  readily  eliminated  by  a  cold  alcoholic 
solution  of  potassium  acetate,  giving  2:4:  6-trisdi- 
chloro methylene-1  '■  3  :  5-trithian,  m.  p.  126°.  Under 
similar  conditions  the  dithioparachlorals  lose  hydrogen 
chloride  only  from  the  group  in  the  4-position,  each 
yielding  a  corresponding  form  of  2  :  6-bistricMoro- 
meihyl  -  4  -  dicMoromethylenecyclo  - 1  :  3  :  5  -  oxadithia  - 
2:4:  6 -trimethylene,  u-form,  m.  p.  97°,  fi-form,.  m.  p. 
92°.  In  the  presence  of  alkalis  stronger  than  potass¬ 
ium  acetate,  both  forms  of  dithioparachloral  lose 
3  mols.  of  hy-drogen  chloride  and  are  converted  into 
the  same  2:4:  6-trisdicMoro)nethylenecyclo-l  :  3  :  5- 
oxadithia-2  :  4  :  6-trimethylene,  m.  p.  89°.  Trithio¬ 
parachloral  on  treatment  with  dry'  gaseous  ammonia 
loses  hydrogen  chloride  as  with  other  alkalis,  and  does 
not  yield  a  thialdine. 

The  foregoing  unsaturated  compounds  do  not  com¬ 
bine  directly  with  bromine,  but  readily-  add  chlorine. 
From  trisdichloromethydenetrithian  is  obtained  2:4:6- 
IricMoro- 2  :  4  :  6 - tristrichloromethyl - 1  :  3.:  5-trithian, 
m.  p.  175°;  and  from  2:4:  6-trisdichloromethylene- 
cyclo-1  :  3  :  5-oxadithia-2  :  4  :  6-trimethylene  two  of 
the  possible  forms  of  2:4:  Q-tricMoro-2  :  4  :  6-tristri- 
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ckloronielhylcyclo- 1  :  3  :  5-oxadithia-2  :  4  :  6 -trimethyl¬ 
ene,  a- modification ,  m.  p.  175°,  (3- modification ,  m.  p. 
157°,  and  no  trace  of  a  third  isomeride.  Addition  of 
chlorine  to  a-  and  |3-2  :  C-bistrichloromethyl-4-di- 
chloromethylenecycZo  - 1:3:  5 - oxadithia - 2  :  4  :  6- tri¬ 
methylene  leads  to  corresponding  forms  of  ■ t-chloro - 
2:4:6-  Iristrichloromethylcy clo  -  1  :  3  :  5  -  oxadithia  - 
2:4:  Q-trimethylene,  a-fortn,  m.  p.  136°,  $-form, 
m.  p.  98 — 99°,  both  of  the  latter  crystallising  as 
pure  compounds ;  these  two  isomerides  show  a 
difference  in  reactivity  of  the  chlorine  atom  in  the 
4-position ;  when  the  a-compound  is  boiled  with 
alcohol  this  chlorine  atom  is  replaced  by  an  ethoxy- 
group,  i-ethoxy-2  :  4  :  6- Iristrichloromethylcyclo- 1 : 3 : 5- 
oxadithia- 2  :  4  :  6-trimethylene,  m.  p.  137°,  resulting ; 
the  use  of  sodium  ethoxide  leads  to  i-ethoxy-i-tri- 
chloromethyl-2  :  6- bisdichloromethylenecyclo -1  :  3  :  5- 
oxadithia-2  :  4  :  6-trimethylene,  m.  p.  94°.  The  P-com- 
pound  may  be  boiled  with  alcohol  without  change  and 
on  treatment  with  cold  sodium  ethoxide  loses  hydrogen 
chloride  and  is  converted  into  d-chloro-i-tricliloro- 
melhyl-2  :6-bisdichloromethylene cyclo-1  :  3  :  o- oxadi¬ 
thia -2  ;  4  :  6 -trimethylene,  m.  p.  88°.  R.  Child. 

Keten  from  acetic  acid.  C.  D.  Hurd  and  Iv.  E. 
Martin  (J.  Amer.  Chcm.  Soe.,  1929,  51,  3614—3617). 
— During  the  decomposition  of  acetic  acid  at  800° 
(no  change  occurs  below  this  temperature)  some  keten 
is  produced  (by  dehydration)  in  addition  to  methane 
and  carbon  dioxide.  The  formation  of  acetic  an¬ 
hydride  (cf.  Peytral,  A.,  1922,  i,  219)  and  ethylene 
are  explained  thus:  Me-COoH+CH^CO — >-  Ac,0 ; 
2CH2:CO  — ^  2CO+C2H4.  “  ‘  H.  Burton. 

Keto-enol  transformation  of  dihydroxyacetone. 
W.  A.  Roth  (Naturwiss.,  1929,  17,  960). — The 
author’s  observations  of  the  heat  effect  (A.,  1929,  655), 
which  indicate  that  the  reaction  is  unimolecular,  are 
in  agreement  with  the  observations  of  Virtanen, 
Karstrom,  and  Turpeinen  (this  vol.,  114)  on  the  fer¬ 
mentation  of  dihydroxyacetone  by  B.  coli. 

J.  A.  V.  Butler. 

Compounds  of  nickel,  cobalt,  and  copper  which 
contain  the  O-monomethyl  ether  of  diacetyl- 
dioxime.  E.  Thilo  and  K.  Friedrich  (Bcr., 
1929,  62,  [2?],  2990— 3000).— Methylation  of  nickel 
diacetyldioxime  cannot  be  effected  with  diazomethane 
on  account  of  the  sparing  solubility  of  the  compound. 
A  suspension  of  nickel  diacetyldioxime  in  boiling  ethyl 
alcohol  is  converted  by  sodium  ethoxide  into  the  salt, 
C8H1304N4NiNa,  whereas  lithium  ethoxide  yields 
exclusively  the  normal  lithium  compound, 
CgH1204N4NiLi ;  similar  salts  of  potassium,  calcium, 
and,  probably,  ammonium  may  be  prepared.  The 
lithium  and  sodium  compounds  are  completely 
decomposed  by  methyl  sulphate  or  iodide,  with 
production  of  the  dimethyl  ether  of  diacetyldioxime. 
The  monomethyl  ether  of  diacetyldioxime  is  converted 
by  anhydrous  nickel  chloride  in  boiling  ethyl  alcohol 
(but  not  acetone)  into  the  compound  C10H20O4N4,NiCl2, 
which  is  partly  decomposed  into  nickel  chloride  and 
diacetyldioxime  monomethyl  ether  in  boiling  acetone 
and  completely  converted  by  water  or  ammonia  into 
the  mono-ether.  It  is  not  decomposed  by  hydrogen 
chloride,  but  is  transformed  by  the  aqueous  acid  into 
nickel  diacetyldioxime  and  diacetyldioxime  di-O- 


methyl  ether.  Cobalt  chloride  and  the  mono-ether  in 
boiling  acetone  or  ethyl  alcohol  give  red  and  green 
isomeric  compounds,  C10H20O4N4,CoC12.  The  red  sub¬ 
stance  is  stable  in  alcohol  or  acetone,  but  otherwise 
resembles  closely  the  green  nickel  derivative  (see 
above).  The  green  cobalt  salt  is  stable  towards  cold 
water,  slowly  decomposed  by  boiling  water.  It  is  not 
decomposed  by  ammonia  or  hydrochloric  acid  and 
reacts  only,  slowly  with  silver  nitrate  in  water,  acetone, 
or  alcohol.  Even  with  a  large  excess  of  the  mono¬ 
ether  in  boiling  acetone,  anhydrous  copper  chloride 
gives  exclusively  the  compound  C5H10O2N2,CuC12;  it 
is  decomposed  by  water,  ammonia,  or  hydrochloric 
acid,  but  not  by  hydrogen  chloride.  In  boiling 
alcohol  the  mono-ether  and  copper  chloride  afford  the 
di-ether  and  the  copper  chloride  compound  of  diacetyl¬ 
dioxime.  The  dimethyl  ether  of  diacetyldioxime 
appears  incapable  of  uniting  with  nickel,  cobalt,  or 
copper  chloride. 

If  an  alcoholic  solution  of  the  compound 
C10H20O4N4,NiCl2  is  treated  with  2  mols.  of  sodium 
ethoxide,  the  unstable,  red  base.  C10H18O4N4Ni,  is 
obtained,  converted  into  the  original  material  by 
hydrogen  chloride  without  formation  of  water. 

H.  Wren. 

Analytical  study  of  the  reactions  of  oximes. 
J.  V.  Dubsky  and  M.  Kuras  (Publ.  Fac.  Sci.  Univ. 
Masaryk,  1929,  No.  114,  1 — 43). — Various  salts  of  the 
oximes  of  hippuramide,  potassium  oxaldiamino- 
acetate,  potassium  oxamethaneaminoacetate,  semi- 
oxamide,  hippuronitrile,  oxalhydrazide,  diacetoxal- 
hydrazide,  benzamide,  and  of  benzhydroxamic  acid 
have  been  prepared  and  described.  The  copper  salts 
of  all  oximes  examined  ranged  in  colour  from  light 
to  dark  green,  and  were  deposited  as  amorphous 
precipitates.  Benzoxyamidoxime  gives  a  blue  color¬ 
ation  with  ferric  chloride,  which  gives  an  intense  red 
coloration  with  all  other  oximes.  Hippuramide- 
dioxime  dicobalt  salt  was  isolated;  the  metal  is  in 
this  case  tervalent.  Of  the  nickel  salts  prepared,  that 
with  benzamidoxime  contains  tervalent  nickel.  No 
relationship  exists  between  the  composition  of  an 
oxime  and  its  tendency  to  form  basic  or  normal  salts. 
H ipp uramided ioximc,  m.  p.  100°,  and  semioxamazide- 
dioxime,  m.  p.  220°,  are  described. 

R.  Truszkowski. 

Classification  of  the  sugars.  II.  J.  G.  Maltby 
(J.C.S.,  1929,  2769— 2771).— An  amplification  of 
previous  work  (A.,  1926,  822).  A  modified  system  of 
nomenclature  for  the  groups  is  suggested  whereby  the 
corresponding  groups  in  the  oxide  rings  of  the  aldoses 
and  the  ketoses  have  the  same  designation.  The 
middle  group  will  have  the  same  configuration  in  the 
d-pyranoses  as  in  dextrose,  and  lievulose  and  x-gluco- 
heptose  are  accordingly  placed  in  the  Z-scries ;  the 
relative  configuration  of  the  reducing  group  and  the 
middle  group  decides  the  classification  into  %-  and 
p-series.  The.  consideration  of  the  effect  of  the  con¬ 
figuration  of  the  middle  group  on  the  relative  pro¬ 
portions  of  the  two  products  of  the  cyanohydrin 
synthesis  ( loc .  cit.)  is  extended  to  include  further 
examples.  R.  Child. 

Precipitation  of  sugars  and  polyhydric  alcohols 
as  copper-barium  hydroxide  complexes.  P. 


Fleury  and  P.  Ambert  (Compt,  rend.,  1929,  189, 
1282 — 1285). — When  aqueous  solutions  of  dextrose 
are  treated  with  copper  sulphate  and  barium  hydroxide 
solutions,  the  amount  of  dextrose  precipitated  as  a 
complex  increases  gradually  with  increasing  amount 
of  the  alkali  and  reaches  a  maximum  (96%)  with  a 
very  large  excess  of  the  alkali.  With  sodium  hydr¬ 
oxide  solution  the  amount  of  sugar  precipitated 
increases  rapidly  to  a  maximum  (78%)  and  then 
decreases  with  increasing  amounts  of  alkali.  The 
amount  of  dextrose  precipitated  is  also  related  to  the 
concentration  of  copper  sulphate;  maximal  separ¬ 
ation  occurs  with  2  mols.  of  the  sugar  and  3  mols.  of 
the  salt.  Loevulose,  galactose,  arabinose,  sucrose, 
lactose,  maltose,  raffinose,  and  stachyose  behave 
similarly  to  dextrose,  whilst  mannitol,  erythritol, 
glycerol,  ethylene  glycol,  and  inositol  are  incompletely 
precipitated.  H.  Burton. 

Oxidation  of  sugars  with  atmospheric  oxygen 
and  hydrogen  peroxide.  I.  F.  M.  Keen  (Bio- 
chem.  Z.,  1929,  215,  12 — 25). — Oxidation  of  Ice vu lose 
by  atmospheric  oxygen  commences  at  pa  9-8  and 
increases  rapidly  with  pa.  Phosphate  is  without 
effect.  Dextrose  is  more  strongly  oxidised  by 
hydrogen  peroxide  at  pa  7  than  is  kovulose.  Phos¬ 
phate  greatly  increases  the  velocity  of  oxidation. 
Iron  catalyses  the  oxidation  by  hydrogen  peroxide; 
when  present  along  with  phosphate,  the  action  of  the 
latter  is  not  observed .  Dextrose  oxidised  by  hydrogen 
peroxide  and  iron  gives  carbon  dioxide,  formic,  oxalic, 
lactic,  and  polyhydroxy-acids,  and,  in  traces,  acetic 
acid,  acetaldehyde,  and  carbon  monoxide.  Form¬ 
aldehyde  is  probably  the  precursor  of  the  hydrogen 
obtained.  J.  H.  Birkinskaw. 

Degradation  of  dextrose  by  oxidation.  IV.  B. 
Bleyer  and  W.  Braun  (Biochem.  Z.,  1929,  216, 
224r— 227 ;  A.,  1929,  297).— The  analytical  data 
previously  given  have  been  confirmed,  but  it  has 
been  found  that  60%  of  the  dextrose  is  oxidised  to 
lactic  acid  and  40%  to  formic  acid  and  carbon  dioxide. 

W.  McCartney. 

Reaction  between  sugars  and  boric  acid. 
F.  J.  Berenstein  (Biochem.  Z.,  1929, 215, 344—349). 
— When  solutions  of  boric  acid  and  laovulose  are  mixed, 
hydrogen  ions  are  liberated.  A  smaller  effect  is 
obtained  with  galactose,  whilst  with  dextrose,  lactose, 
and  maltose  the  effect  is  very  small.  Whereas  in  the 
titration  of  boric  acid  with  sodium  hydroxide  using 
phenolphthalein  as  indicator  only  10%  of  the  acid  is 
neutralised  at  the  colour  change,  in  presence  also  of 
sufficient  galactose,  40%,  and  of  dextrose  and  lactose, 
25%,  but  of  lcevulose  (as  with  mannitol  and  glycerol) 
100%,  of  the  acid  is  neutralised. 

P.  W.  Clutterbuck. 

Interconversion  of  hexoses  by  means  of  phos¬ 
phates  :  formation  of  glutose.  H.  A.  Spoehr  and 
H.  H.  Strain  (J.  Biol.  Chem.,  1929,  85,  365 — 384). — 
When  kept  for  166 — 168  days  at  37°  in  a  solution  of 
sodium  phosphate  of  initial  pa  8-16— 8-28,  dextrose 
yielded  22%  of  ketoses,  d-mannose  32%  of  ketoses, 
and  Ifevulose  39%  of  aldoses ;  the  final  pa  was  7-1— 
7-4,  indicating  some  acid  formation.  Laevulose 
afforded  28%  of  aldoses  when  kept  for  165  days  at 
37“  in  a  phosphate  mixture  of  pK  6-69.  The  glutose  of 


Lobry  de  Bruyn  and  van  Ekenstein  (A.,  1898,  i,  227) 
can  be  obtained  by  the  action  of  sodium  phosphate’on 
hexoses.  Glutose  is  not  a  homogeneous  substance; 
the  osazone,  m.  p.  165°  ( loc .  cit.),  can  be  separated  into 
fractions  with  m  p.  ranging  from  150°  to  207°;  on 
keeping  in  alkaline  solution  it  yields  small  amounts  of 
fermentable  hexoses,  and  its  oxidation  by  bromine  j 
indicates  that  it  contains  some  aldoses.  When 
glutose  was  treated  with  hydrocyanic  acid  and  am¬ 
monia  a  calcium  glutoheplonale  could  be  prepared  from  | 
the  solution,  which,  with  hydriodic  acid  and  phos¬ 
phorus,  gave  a-mcthyl-?i-hexoic  acid,  and  must  there¬ 
fore  have  been  derived  from  a  2-ketohexose.  1 

C.  R.  Harington.  i 

Mercaptals  of  sugars.  III.  isoButylmer- 
captals  of  sugars.  Y.  Uyeda  (Bull.  Chem.  Soc. 

Japan,  1929,  4,  264 — 265). — The  iso butylmercaptals  of 
the  following  sugars  have  been  prepared,  the  figures 
in  parentheses  giving  the  m.  p.  and  values  of  [a]g'u, 
respectively :  glucose  (130° ;  +40-0°) ;  galactose 

(129°;  +41-2°);  mannose  (111° ;  +16-4°);  rhamnose 
(112°;  +14  0°);  arabinose  (123° ;  +20'0°);  maltose 
(140°;  +13-2°),  and  sucrose  (138°;  +9-6°). 

A.  I.  Vogel. 

Isolation  of  crystalline  a-  and  [3-ethylgluco- 
furanosides  (y-ethylglucosides )  and  other  cryst¬ 
alline  derivatives  of  glucofuranose.  W.  N. 
Haworth  and  C.  R.  Porter  (J.C.S.,  1929,  2796 — 

2806). — The  formulation  of  y-glucosc  as  a  gluco¬ 
furanose  requires  the  possibility  of  two  forms  of  the  |. 
sugar  and  of  its  derivatives ;  two  crystalline  forms  of 
ethylglucofuranoside  are  described.  j 

1  :  2-iso Propylideneglucose  5  :  6-monocarbonate  (by  ;; 
the  action  of  carbonyl  chloride  on  dextrose  or  iso- 
propylideneglucose  in  acetone),  m.  p.  223 — 224° 
(decomp.)  after  softening  at  215°,  [a]$<0  —36° 

(p -toluenesulphonyl  derivative,  m.  p.  103—105°,  [a]$si)  ! 

—36°  in  acetone),  is  converted  by  alcoholic  hydrogen 
chloride  under  stated  conditions  into  fi-ethylgluco- 
furanoside  5  :  6-monocarbonate,  m.  p.  164—165°,  [a](% 
—50-6°  in  water  [2  : 3 -diacetyl  derivative,  m.  p. 

79 — Sl°,  [aJgSo  —89°  in  acetone],  yielding  on  hydrolysis 
with  sodium  hydroxide  (3- ethylglucofuranoside ,  [ajg5  ; 
—86°  in  water.  The  mixture  from  the  mother- 
liquors  when  acetylated  and  fractionated  affords, 
besides  the  above  diacetyl  derivative,  2  :  3 -diacetyl- 
cL-ethylglucofuranoside  5  :  Q-monocarbonate,  m.  p.  159 — 

160°  after  softening  at  155°,  +143°  in  acetone, 

which  when  hydrolysed  with  barium  hydroxide  gives 
a-ethylglucofura/ioside,  m.  p.  82 — 83°,  [a]”  +98°  in 
water.  Both  a-  and  [3-ethylglucofuranosides  are 
unaffected  by  Fehling’s  solution  or  cold  dilute  per¬ 
manganate  over  a  period  of  several  hours ;  they  arc 
stable  to  alkalis  but  are  rapidly  hydrolysed  by  0-OliY- 
hydrochloric  acid  at  95°.  These  properties  are  com¬ 
parable  with  those  of  Fischer’s  y-methyl  glucoside.  , 

fi-Jf ethylglucofuranoside  5  :  6-monocarbonate,  m.  p .  j 
143 — 145°  (efferv.),  [*];-%  — 66°  in  water,  is  prepared 
from  isopropylideneglucose  carbonate  and  methyl- 
alcoholic  sulphuric  acid. 

Glucofuranose  5  :  Q-monocarbonate,  m.  p.  182 — 183° 
after  softening  at  170°,  results  from  the  acid  hydro¬ 
lysis  of  isopropylideneglucose  carbonate,  (3-ethyl-  or 
fj-methyl-glueofuranoside  5  :  6-monoearbonate ;  it  re¬ 
duces  Fehling’s  solutions  actively,  decolorises  cold 
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permanganate  but  does  not  restore  the  colour  to 
Schiff’s  reagent;  its  phenylosazane,  m.  p.  202 — 203°, 
has  [aftft,  —103°  to  +48°  in  pyridine  in  4  days. 
Elimination  of  the  carbonate  residue  from  the  latter 
and  from  the  anilide,  decomp.  180°  after  softening 
at  175°,  by  means  of  barium  hydroxide  leads  re¬ 
spectively  to  ordinary  glucosazonc  and  glucoseanilide. 

The  structures  of  the  foregoing  derivatives  are 
referred  back  to  diisopropylideneglucosc,  which  has 
been  shown  (Anderson,  Charlton,  and  Haworth, 
A.,  1929,  1044)  to  possess  a  butylene-oxide  ring. 
p-Toluenesulphonylisopropylideneglucose  carbonate, 
on  elimination  of  the  carbonate  residue  by  means  of 
barium  hydroxide,  followed  by  the  introduction  of  a 
second  acetone  residue,  gives  p-toluenesulplionyldi- 
fsopropylideneglucose,  m.  p.  120 — 121°  (Freudenberg 
and  Ivers,  A.,  T922,  i,  524).  Further  independent 
evidence  of  the  ring  structure  of  the  glucofuranosides  is 
provided  by  the  oxidation  of  the  methylated  methyl- 
glucofuranoside  to  2:3:5:  6-tetramethyl-y-glucono- 
lactone,  and  finally  to  d-dimetiioxysuccinic  acid 
(Haworth,  Hirst,  and  Miller,  A.,  1927, 1173). 

The  results  are  discussed  in  their  bearing  on  the 
validity  of  the  recent  views  of  Hudson  (A.,  1926, 
714).  R.  Child. 

Acetone  [isopropylidene]  compounds  of  the 
mercaptals  of  monosaccharides.  III.  Deriv¬ 
atives  of  d-galactose.  E.  Pasctj  and  A.  L6b  (Ber., 
1929,  62,  [£],  3104—3107;  cf.  this  vol.,  70).— 
d-Galactose  benzylmercaptal,  m.  p.  144°,  is  con¬ 
verted  by  acetone  in  presence  of  anhydrous  copper 
sulphate  into  a  mixture  of  di-  and  mono-2  :  3-iso- 
propylidene-d-galactose  benzylmercaptal,  in.  p.  102 — 
103°,  [aft)  +8-76°  in  s-tetracliloroethane.  In  presence 
of  sulphuric  acid  the  non -crystalline  2:3-5:  6-diiso- 
propylidene  derivative  is  the  sole  product ;  it  is  also 
obtained  from  acetone  and  the  mono-compound  in 
presence  of  sulphuric  acid  or  copper  sulphate.  When 
treated  with  methyl  sulphate  it  affords  a  non-crystalline 
■k-methyl-2  :  3-5  :  d-diisopropylidene-d-galactosc  benzyl¬ 
mercaptal,  hydrolysed  by  alcoholic  hydrochloric  acid 
to  4-methyl-d-galactose  benzylmercaptal,  m.  p.  130 — 
131°,  [a]))  -27-55°  in  pyridine.  Removal  of  the 
mercaptal  residue  by  mercuric  chloride  in  alcohol 
affords  4-meth yl- cc-d-gal actose ,  m.  p.  (indef.)  118°,  [aft) 
+  117-05°  to  +67-77°  in  water  during  3  hrs.  ( osazone , 
decomp.  194—195°  after  darkening  at  190°,  [aft) 
+  130-7°  in  pyridine),  which  does  not  yield  silver 
metkoxyaeetate  when  oxidised  with  silver  oxide. 

H.  Wren. 

Sugars  with  branched  carbon-chains.  I. 
Constitution  of  the  sugar  from  hamameli- 
tannin.  O.  T.  Schmidt  (Annalen,  1929,  476,  250 — 
271). — The  crystalline  and  gelatinous  forms  of 
hamameli-tannin  obtained  by  Freudenberg  and 
Blummel  (A.,  1925,  i,  51)  show  no  chemical  differences. 
The  crystalline  tannin  contains  nine  hydroxyl  groups 
(Zerevitinov)  and  on  p-bromobcnzoylation  affords  an 
amorphous  octa-p-bromobenzoyl  derivative,  m.  p. 
128 — 135°.  Prolonged  treatment  of  the  crystalline 
tannin  with  methyl  alcohol  containing  0-25%  of 
hydrogen  chloride  causes  a  change  in  the  rotatory 
power  (d  to  l)  and  after  6  days  at  37°  reaction  is 
complete.  Neutralisation  of  the  mixture  with  methyl- 


alcoholic  potassium  hydroxide,  evaporation  in  a 
vacuum,  and  subsequent  ex- 
•OMe  tract'on  °f  the  residue  with 
acetone  afford  the  tannin 
methyl  semiacetal.  This  is 
hydrolysed  by  dilute  sodium 
hydroxide  in  an  atmosphere 
of  hydrogen  to  gallic  acid  and 
methylhmnameloside  (I), 
C7H14O0,  a  syrup,  [aft*,  —75°  in 
methyl  alcohol  ( triacetate ,  m.  p.  72-5°,  [«]gff  —34-8°  in 
alcohol).  The  inversion  constant  of  mcthylhamamel- 
oside  as  determined  by  Freudenberg’s  method  (A., 
1928,  1222)  is  35—36  x  10+ 

Reduction  of  the  ammonium  hexonatc  (Freudenberg 
and  Blummel,  loc.  cit.)  obtained  from  the  liamamcli- 
hexose  (now  termed  hamamelose)  with  red  phosphorus 
and  hydriodic  acid  {d  2-0)  affords  3-5 — 5%  of  a-methyl- 
valeric  acid  ( p-iodophenacyl  ester,  m.  p.  66°),  thus 
determining  the  position  of  the  aldehyde  group  (cf. 
loc.  cit.).  The  p-iodophenacyl  esters  of  a-ethylbutyric 
and  ap-dimethylbutyric  acids  have  m.  p.  54°  and  66°, 
respectively.  H.  Burton. 

Condensation  of  dextrose  and  y-fructose. 
Conversion  of  sucrose  into  isosucrose.  (Sir) 
J.  C.  Irvine  and  J.  W.  H.  Oldham  (J.  Amer.  Chem. 
Soc.,  1929,  51,  3609 — 3612). — Sucrose  octa-acetate  is 
converted  into  an  equimolccular  mixture  of  glucose 
tetra-acetate  and  y-fructose  tetra-acetate  by  treat¬ 
ment  with  acetyl  bromide  in  acetic  acid  solution  at  the 
ordinary  temperature.  Condensation  of  the  above 
mixture  under  the  conditions  previously  described 
(A.,  1929,  683)  gives  as  the  only  ervstallisable  product 
isosucrose  octa-acetate  (occasionally  isotrehalose  octa- 
acetate  is  isolated).  Anhydrofructose  triacetate  (loc. 
cit.)  is  converted  by  treatment  with  acetyl  and 
hydrogen  chlorides  into  y-fructose  tetra-acetate. 
Condensation  of  this  with  glucose  tetra-acetate  also 
furnishes  isosucrose  octa-acetate.  As  isosucrose  is 
less  stable  than  sucrose  it  is  improbable  that  sucrose 
octa-acetate  is  first  formed.  H.  Burton. 

Preparation  of  alkylglucosides  from  mer¬ 
captals  of  monosaccharides.  E.  Pacsu  and  N. 
Ticharicii  (Ber.,  1929,  62,  [B],  3008 — 3012;  cf. 
A.,  1925,  i,  515). — The  dibcnzylmercaptals  of  the 
aldomonoses  are  converted  into  simple  a-alkyl- 
glucosides  when  heated  with  mercuric  chloride  dis¬ 
solved  in  the  requisite  alcohol.  The  (3-form  is  pro¬ 
duced  only  in  minor  amount.  The  following  trans¬ 
formations  are  recorded.  Z-Arabinose  benzylmer¬ 
captal,  m.  p.  144°,  [aft)  —18-86°  in  pyridine  (cf. 
Lawrence,  A.,  1896,  i,  272),  into  (3-methyl-Z-arab- 
inoside,  m.  p.  169 — 170°,  [a]2,)  +246-1°  in  water ; 
Z-rhamnose  benzylmercaptal,  m.  p.  125°,  [aft)  +35-28° 
in  pyridine  (cf.  Lawrence,  loc.  cit.),  into  a-methyl- 
Z-rhamnoside,  isolated  as  the  triacetate,  m.  p.  86 — 87°, 
[aft)  —53-7°  in  s-tetrachloroethane;  2-galaetose 
benzylmercaptal,  m.  p.  144°,  [aft)  —26-36°  in  pyridine, 
into  a-methyl-d-galactoside,  m.  p.  111°,  [a]i?  +177-6° 
in  water,  a-ethyl-eZ-galactoside,  m.  p.  139 — 140°, 
[aft)  +186-8°  in  water,  and  a-allyl-d-galacloside,  m.  p. 
138—142°,  [aft)  +171-7°  in  water.  H.  Wren. 

Rotatory  power  and  structure  in  the  sugar 
group.  XXI.  p-Phenylthioglucosides  of  dex- 
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trose,  xylose,  lactose,  and  cellobiose.  XXII. 
Evidence  concerning  the  ringed  structure  of  p- 
phenylthio-cellobioside  and  -lactoside.  XXIII. 
Preparation  and  structure  of  3-phenylthiomalt- 
oside  and  its  bepta-acetate.  C.  B.  Purves  (J.  Ainer. 
Chem.  Soc.,  1929,  51,  3619— 3C27,  3627—3631,  3631— 
3636). — XXI.  The  following  compounds  arc  prepared 
by  condensing  bromoaceto-sugars  (prepared  from  the 
fully  acetylated  sugar  by  the  action  of  hydrogen 
bromide  in  acetic  acid  and  chloroform  solution)  with 
potassium  phenyl  sulphide  in  alcoholic  chloroform 
solution  :  3 -phenyl th ioxylos ide  triacetate.,  m.  p.  78°, 

[#jiJ  —58-9°  in  chloroform ;  (3-p henyUkioceUobioside 

he.pta-ace.tate,  decomp,  about  295°  [ajg  —28-5°  in 
chloroform  ;  fi-p-tolylthiocellobioside  hepta-acetate,  m.  p. 
217°,  [a]'p  —28-0°  in  chloroform  ;  (3-phenylthiolactoside 
hepta-acetate,  in.  p.  165 — 166°,  [ajg  —19-6°  in  chloro¬ 
form  (cf.  Fischer  and  Delbriick,  A.,  1909,  i,  365) ;  and 
3-plienvlthioglucoside  tetra-acetate,  m.  p.  117°,  [oc}$ 
-17 -5°  in  chloroform  (cf.  loc.  cit.).  Hydrolysis  of 
these  acetates  with  methyl-alcoholic  ammonia  affords 
[J- phcnylthioxyloside ,  m.  p.  144°,  [ajg  —70-8°  in  water; 
■t-j)henylthiocellobioside,  m.  p.  230°,  [a]1,]  —59-3°  in 
water ;  (3-phenylthiolactoside,  m.  p.  220°,  [a]“  —39-3° 
in  water  (cf.  loc.  cit.),  and  3-phenyl thioglucoside,  m.  p. 
133°,  [a]^  —70-5°  in  water.  The  molecular  rotation 
of  the  CW  atom  in  the  acetylated  derivatives  is 
calculated  from  the  above  and  Hudson’s  results  (A., 
1924,  i,  371)  to  be  approximately  30,500.  Deviations 
from  this  value  are  similar  in  magnitude  but  opposite 
in  sign  to  those  for  the  corresponding  chloro-sugar 
acetates  (Hudson,  loc.  cit.).  Xo  such  agreement  is 
found  for  the  non-acetylated  derivatives. 

XXII.  Partial  hydrolysis  of  P-phenylthio-lactoside 
and  -cellobioside  with  jY-sulphuric  acid  at  100°  gives 
(3-phenylthioglucoside  in  each  case.  The  oxygen 
bridge  linking  is  concluded  to  be  normal  in  the  di¬ 
saccharides. 

XXIII.  fi.Phenylthiomaltoside.  hepta-acetate,  m.  p. 
93 — 95°,  [a]!,  +49-0°  in  chloroform,  is  obtained  with 
difficulty  by  the  general  method.  When  hydro¬ 
lysed  with  aqueous-alcoholic  sulphuric  acid  at  90°, 
3-phenylthioglucoside  is  obtained,  indicating  that 
the  maltoside  has  the  normal  ring  structure.  Hydro¬ 
lysis  of  the  acetate  with  alcoholic  ammonia  or 
dilute  methyl-alcoholic  sodium  methoxide  affords 
amorphous  $-phenylth iomaltoside,  [ajg  4-38-12°  in 
water.  H.  Burton. 

Flavanone  glucosides.  V.  Reduction  of 
flavone  and  flavanone  derivatives.  Y.  Asahina, 
(I.  Nakagome,  and  M.  Inubuse  (Ber..  1929.  62,  [JB], 
3016—3021 ;  cf.  A.,  1928,  1256).— Acacetin  and  erio- 
dictvol  suspended  in  water  are  reduced  by  sodium 
amalgam  to  acacetidin  and  luteolinidin  respectively, 
identical  with  the  compounds  described  by  Robinson 
and  co-workers  (A.,  1924,  i,  305;  1925,  i,  825). 
Homoeriodictyol  similarly  affords  luteolinidin  3'- 
methyl  ether,  m.  p.  255°  (decomp.).  Quercitin  penta- 
methvl  ether  is  reduced  to  the  pseudo-base  of  cyanidin 
pentamethyl  ether  [picrate,  CogH^O^Xj  (also  hemi- 
hydrate),  m.  p.  202 — 203° ;  chloride, 
C15H60(0Me)5Cl,H20,  m.  p.  158—159°]  (cf.  Pratt 
and  Robinson,  A.,  1925,  i,  422).  Apiin,  naringin, 
sakuranin,  and  hesperidin  are  also  reduced  by  sodium 


amalgam  giving  compounds  which  yield  red  or  violet- 
red  dyes  when  acidified.  H.  Wren. 

Inulin.  H.  Vogel  (Ber.,  1929,  62,  [£),  2980— 
2981). — Inulin  is  converted  vrhen  heated  in  glycerol  at 
90 — 95°/12 — 13  nun.,  into  an  iso difructosan, 
(C6H10O5),,H2O,  [oft  -34-01°  in  water.  The  mol.  wt. 
of  the  compound  increases  rapidly  when  it  is  preserved, 
whilst  the  initial  free  solubility  in  cold  water  dimin¬ 
ishes  until  a  depression  of  the  f.  p.  is  not  observed. 
The  final  product,  iso  inulin,  is  a  voluminous,  non- 
hygroscopic  powder,  [a]]]  —34-38°  in  water,  which 
lacks  the  ash  content  characteristic  of  natural  inulin. 

H.  Wren. 

Composition  of  alkali-cellulose  from  cotton. 
B.  Rassoiv  and  L.  Wolf  (Ber.,  1929,  62,  [£],  2949— 
2953;  cf.  Rassow  and  Wadewitz,  A.,  1924,  i,  374). — 
Repeated  treatment  of  mercerised  cotton  with 
absolute  alcohol  until  an  aliquot  portion  (35  c.c.)  of  the 
liquid  is  just  rendered  acid  to  phenolphthalein  by 
addition  of  0-05  c.c.  of  OTAMiydrochloric  acid  leads  to 
the  isolation  of  the  compound  C6H10O5,NaOH  (loc. 
cit.).  If,  however,  the  treatment  is  continued  until  the 
washings  show  a  similar  behaviour  in  presence  of 
alizarin-yellow  (cf.  Schwarze,  Diss.,  Leipzig,  1929),  the 
compound  C12H„0O10,NaOH  is  obtained. 

H.  Wren. 

Lignin  and  cellulose.  XII.  Cellobiosan  and 
cellulose.  K.  Freudenberg,  E.  Bruch,  and  H. 
R.vu  (Ber.,  1929,  62,  [R],  3078—3083;  cf.  A.,  1929, 
1046). — Re-examination  of  the  behaviour  of  cello¬ 
biosan  acetate  in  freezing  glacial  acetic  acid  show's  that 
the  process  is  not  suitable  for  the  determination  of 
mol.  wt.,  since  the  apparent  f .  p.  of  the  solvent  shows  a 
small  but  measurable  dependence  on  the  temperature 
of  the  cooling  bath.  In  the  presence  of  the  biosan 
acetate  the  duration  of  the  rise  in  temperature  is 
about  three  times  as  great  as  with  the  solvent  alone 
and  the  depression  increases  with  falling  bath  temper¬ 
ature.  The  measurements  can  be  reconciled  only  with 
a  very  high  mol.  wt.  of  the  biosan.  H.  Wren. 

Cellobiosan  and  cellulose.  K.  Freudenberg 
(Xaturwiss.,  1929, 17,  959). — See  preceding  abstract. 

Characterisation  of  cellulose  preparations .  K . 
Hess  (Annalen,  1929,  476,  29S — 299). — The  author’s 
previous  work  (A.,  1925,  i,  1246;  1928,  1360)  and  the 
results  of  Hiigglund  and  Klingstedt  (B.,  1928,  119)  are 
discussed.  H.  Burton. 

Characterisation  of  cellulose  preparations  by 
the  rotation  method.  II.  E.  Hagglund  and 
F.  W.  Klingstedt  (Annalen,  1929,  476,  286 — 297 ; 
cf.  B.,  1928,  119). — The  results  of  Hess  and  Ljubitsch 
(A.,  1928,  1360)  are  criticised.  H.  Burton. 

Lignin.  K.  Kurschner  [with  Wollmarker] 
(Tech.  u.  Ghem.  Pap.  Zellstoff-Fabr.,  1929, 26,  53 — 66  ; 
Chem.  Zentr.,  1929,  ii,  414 — 415). — The  constitution 
of  wood  is  discussed.  Treatment  with  perbenzoic 
acid  at  the  ordinary  temperature  resulted  in  an 
increase  in  weight  of  7-5 — 12%  owing  to  decomposition 
of  lignin,  pure  cellulose  similarly  gaining  1-7 — 2-2%. 
The  carbon  content  of  oxidised  wood  is  smaller  than 
the  normal.  The  action  of  other  hydrolytic  and 
hydrolytic-oxidative  reagents  on  wood  increases  the 
reducing  substance  produced  by  subsequent  hydrolysis 
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with  sulphuric  acid.  In  the  “  pre-hydrolysis  ”  first 
hexosans  and  then  pentosans  are  hydrolysed.  Barium 
carbonate  is  unsuitable  for  the  neutralisation  of  the 
hydrolysis  mixture.  A.  A.  Eldridge. 

Identification  of  amines.  V.  Derivatives  of 
tertiary  amines.  C.  S.  Marvel,  E.  W.  Scott,  and 
K.  L.  Amstutz  (J.  Amcr.  Chem.  Soc.,  1929, 51,  3638 — 
3641). — The  quaternary  ammonium  chlorides  from 
benzyl  chloride  and  dicthylaniline,  dimethyl -p- 
toluidine,  6-methylquinoline,  and  tri-w-butylamine 
have  m.  p.  104°,  171°,  209°,  and  185°,  respectively. 
Quaternary  ammonium  p -toluenesulphonates  are  ob¬ 
tained  from  methyl  p-toluencsulphonate  and  the 
following  bases  in  benzene  solution,  the  m.  p.  of  the 
salt  being  given  in  parentheses  :  pyridine  (138 — 139°) ; 
2-methylpyridine  (149 — 150°) ;  2-chloropyridine 
(119 — 120°);  quinoline  (125 — 126°);  2-methyl-  and 
6-methyl-quinolines(161°and  153 — 154°,  respectively) ; 
G-cliloroquinoline  (142 — 143°) ;  6-bromoquinolinc 
(150 — 152°  after  softening  at  95°) ;  2  :  6-dimethyl- 
quinoline  (176°);  isoquinoline  (163°);  dimethyl- 
aniline  (161°);  dimethyl-p-toluidino  (85°);  di-w- 
butylaniline  (180°) ;  tri-n-amylamine  (76 — 80°). 
Phenyltrimethylammonium  p-bromobenzeiiesulphonale 
and  methanesulpkonale  have  m.  p.  218 — 220°  and  192° 
(decomp.),  respectively.  ji-Nitrobenzyl  and  phenacyl 
chlorides  are  unsatisfactory  reagents  for  tertiary 
amines.  H.  Burton. 

Preparation  of  glucosamine  hydrochloride. 
J.  van  Alpiien  (Chem.  Weekblad,  1929,  26,  602). — 
The  chitin  prepared  from  the  shells  of  shrimps  by 
successive  treatments  with  sodium  hydroxide  and 
dilute  hydrogen  chloride  solutions  is  odourless  and 
colourless,  and  can  be  kept  indefinitely  if  dry.  Boiling 
with  concentrated  hydrochloric  acid  gives  a  good 
yield  of  the  hydrochloride.  >S.  I.  Levy. 

Preparation  of  aminoacetal.  J.  S.  Buck  and 
S.  N.  Wrenn  (J.  Amcr.  Chem.  Soc.,  1929,  51,  3612 — 
3613). — Aminoacctaldehvdc  diethylacetal  is  obtained 
in  good  yield  from  the  iodoacetal  and  an  excess  of 
alcoholic  ammonia  at  110 — 125°.  Low  yields  and 
tarry  products  arc  formed  from  chloro-  and  bromo- 
acetals.  H.  Burton. 

Complex  compounds  of  platinum  with  amino¬ 
acetal.  L.  A.  Tsciiugaiev  and  B.  P.  Orelkin 
(Ann.  Inst.  Platine,  1929,  7.  118— 123).— Sec  A.,  1913, 
i,  23. 

Synthesis  of  betainealdehyde  (synthetic  mus¬ 
carine  ?).  R.  Voet  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  1016- — 1022).— Chloroaectaldchvde  diethylacetal 
(1  mol.)  and  trimethylamine  (1  mol.)  when  heated  in 
33%  alcoholic  solution  at  125 — 130°  for  8 — 10  hrs., 
after  elimination  of  unchanged  trimethylamine  with 
barium  hydroxide  (cf.  Brabant,  A.,  1913,  i,  956),  and 
treatment  of  the  product  with  hydrochloric  acid, 
yields  a  mixture  of  equal  parts  of  the  monomeric  and 
polymeric  forms  of  betainealdehyde.  The  mono- 
meride,  NMe3Cl-CHyCHO,  gives  a  semicarbazone,  m.  p. 
305°,  and  a  ailoroplalinate , 

(NMe3-CH2-CH0)2PtCl6,2H20.  The  same  semicarb- 
azone  is  formed  more  slowly  from  the  trimeric  form,  de- 
comp.  100°  [ cMoroplatinate , 

(X5Ie3-CH2-CH0)6Pt2Cl12,4H20].  Similarly,  (3-tri- 


methylaminopropaldehyde  dimethylacetal  hydro¬ 
chloride  yields  a  mixture  of  equal  parts  of  monomeric 
0-homomuscarine  hydrochloride  [chloroaurate,  de- 
eomp.  153° cMoroplatinate, 

(NMe3-CH2-CH2-CH0)2,PtClG,H20  ;  semicarbazone , 

m.  p.  304-5 — 30li°],  and  the  trimeric  form,  decomp.  60° 
yielding  acraldehyde,  which  gives  the  same  semicarb- 
azone  as  the  monomcride  but  more  slowly ;  the 
chloroaurate ,  decomp.  193°,  and  cMoroplatinate  are 
described.  R.  Brightman. 

Biochemistry  of  sulphur.  II.  Distinctive  re¬ 
action  for  cysteine  and  cystine.  M.  X.  Sullivan. 
III.  Groups  involved  in  the  naphthaquinone 
reaction  for  cysteine  and  cystine .  M .  X .  S  ulltv a  n 
and  W.  C.  Hess  (U.S.  Pub.  Health  Rep.,  1929,  44. 
1421—1428,  1599— 160S).— I.  The  colour  test  for 
cysteine  previously  described  (A.,  1926,  1266)  is 
modified  to  include  cystine.  Solutions  of  the  last- 
named  acid  are  reduced  with  sodium  cyanide,  and  then 
treated  successively  with  sodium  1  : 2-naphtha- 
quinone-4-sulphonate,  alkaline  sodium  sulphite,  and 
sodium  hyposulphite.  Although  the  reduction  to 
cysteine  is  incomplete,  the  method  can  be  applied  to 
the  determination  of  the  cystine  content  of  proteins, 
provided  pure  cystine  is  used  as  a  standard.  Ferrous 
sulphate  (4%  of  wt.  of  cystine  used)  and  ferric- 
chloride  (1 — 8%)  do  not  interfere  with  the  reaction, 
but  heavy  metal  salts  should  be  avoided.  Hemo¬ 
globin  (1%)  has  no  effect  on  the  determination  of 
cysteine.  Negative  reactions  were  given  by  ergo- 
thioneine,  a-amino-fi-phenylpropionic  acid  4  :  4'-di- 
sulphide,  methionine  (Barger  and  Coyne,  A.,  1929, 
175),  pp'-diaminodiethyl  disulphide,  furfuraldehyde, 
lcevulic  and  pyruvic  acids,  and  reduced  glutathione. 
The  test  is  more  specific  than  either  the  Folin-Looney 
(A.,  1922,  ii,  539)  or  Okuda  tests  (A.,  1926,  190). 

II.  The  colour  reaction  for  cysteine  is  not  given  by 
compounds  containing  the  thiol  or  amino-group  alone, 
the  amino-  and  disulphide  groups  together,  or  the  thiol 
and  amino-groups  together,  if  far  apart  in  the  mole¬ 
cule.  Mixtures  of  amino-acids  and  thiol  compounds 
give  a  negative  reaction.  Since  fip'-diaminodiethyl 
disulphide  also  gives  a  negative  reaction,  it  appears 
that  the  amino-,  thiol,  and  carboxyl  groups  are 
necessary  for  the  reaction,  and  they  must  possess  the 
same  orientations  as  in  cysteine.  2  :  2'-JDiaminodi- 
phenyl  disulphide  and  o-aminothiophenol  (improved 
methods  of  preparation  given)  do  not  give  the  reaction. 

H.  Burton. 

Glutathione.  I.  Preparation  in  crystalline 
form ;  identification.  E.  C.  Kendall,  B.  F. 
McKensie,  and  H.  L.  Mason. — See  this  vol.,  113. 

Formation  of  thiocarbamates  in  aqueous 
solution.  B.  Holmberg  (Svensk  Kem.  Tidskr., 
1929,  41,  249 — 257). — A  93%  yield  of  trithiocarbo- 
diglycollic  acid  is-  obtained  by  shaking  carbon  di¬ 
sulphide  with  A’-potassium  hydroxide  for  24  hrs. 
In  the  presence  of  varying  amounts  of  ethyd  alcohol 
the  formation  of  xanthate  continues  even  after 
24  hrs. ;  this  is  ascribed  to  the  interaction  of  already 
formed  trithiocarbonate  with  potassium  ethoxide. 
A  number  of  amido-derivatives  (thiocarbamides) 
have  been  prepared  by  shaking  an  aqueous  12% 
solution  of  potassium  hydroxide  with  carbon  disul- 
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phide  and  an  alcohol  for  24  hrs.,  followed  by  addition 
of  sodium  monochloroacetate.  After  keeping  over¬ 
night,  the  solution  was  acidified  with  acetic  acid, 
evaporated  in  a  vacuum  to  a  small  volume,  and  an 
equal  volume  of  concentrated  aqueous  ammonia  (or  a 
substituted  ammonia)  added.  The  amido-compound 
either  separated  as  an  oil,  or  could  be  obtained  by 
crystallisation  of  the  solution.  Methyl  thiocarbamale, 
m.  p.  41 — 42° ;  ethyl  N-mcthylthiocarbamate,  b.  p. 
94 — 95°/12  mm.,  m.  p.  16—17°,  df  1-069,  «?;  1-520; 
ethyl  \ N-dimetkylthiocarbamate ,  b.  p.  88 — 89°/13  mm., 
m.  p.  14 — 15°,  df  1-028,  nf!  1-5075;  -propyl  thio- 
carbamate,  m.  p.  35 — 36°;  iso propyl  thiocarbamcite, 
m.  p.  80-5 — 81-5°;  butyl  tliiocarbamate,  b.  p.  124 — 
125°/12  mm.,  m.  p.  19 — 20°;  isobntyl  tliiocarbamate, 
m.  p.  48 — 49°;  cyelohexyl  thiocarbamcite,  m.  p.  70 — 
71°.  No  similar  compounds  could  be  obtained  from 
the  corresponding  tertiary  alcohols,  and  the  yield  in 
the  case  of  the  secondary  alcohols  was  always  very 
small.  Ethyl  tliiocarbamate,  when  oxidised  in  acetone 
solution  with  hydrogen  peroxide,  gave  a  compound 
C6H1002NaS,  m.  p.  52 — 53°,  which  is  regarded  as  being 
3  :  5-diethoxy- 1  :  2  :  4-thiodiazole.  A  similar  experi¬ 
ment  with  benzyl  thiocarbamate  gave  only  tho 
isomeric  benzyl  thiourethane.  H.  E.  Harwood. 

isoCarbamides  and  tsoureides.  I.  New  iso- 
carbamides ;  salts  and  acyl  derivatives.  S. 
Basterfield  and  E.  C.  Powell  (Canad.  J.  Res.,  1929, 

l,  261 — 272;  cf.  A.,  1928,  158). — A  scries  of  wocarb- 
amides  has  been  prepared  by  the  addition  of  the  appro¬ 
priate  alcohol  to  cyanamidc  in  presence  of  dry  hydrogen 
chloride  at  0°,  the  alcohol  being  distilled  oil  under 
reduced  pressure  when  the  cyanamide  has  disappeared. 
In  cases  where  the  hydrochlorides  were  difficult  to 
isolate,  the  crystalline  salicylates  were  prepared. 
Condensation  of  the  isocarbamides  with  ethyl  malon- 
ate  gave  salts  of  2-alkoxybarbituric  acids,  from  which 
the  acids  were  liberated  by  dilute  acid.  No  iso- 
carbamides  appeared  to  be  formed  with  allyl  alcohol 
and  phenol.  The  following  compounds  are  de¬ 
scribed  :  Methylisocarbamide  salicylate,  m.  p.  128° ; 
phthalyklimethylisocarbamide,  m.  p.  112°  (decomp.); 
a-naphthalenesulphonylmethylisocarbamide,  m.  p.  152° ; 
methylisocarbamide  2-melhoxybarbiturate,  m.  p.  133° 
(decomp.) ;  2-mdhoxybarbituric  acid,  which  softens  at 
192°  and  turns  red  as  the  temperature  rises  to  270°  and 
when  boiled  with  dilute  hydrochloric  acid  yields 
barbituric  acid  :  ethylisocarbamide  salicylate,  m.  p. 
153°;  n -propyl [socarba  mide  hydrochloride  and  sali¬ 
cylate,  m.  p.  146°  ;  benzenesulphonyl-n-propylisocarb- 
amide,  m.  p.  74° ;  n-jwojiylisocarbamide  2-n -propoxy- 
barbiturate,  m.  p.  172-5°  (decomp.);  2-n-propoxybarb- 
ituric  acid ;  isopropyiisocarbamide  hydrochloride  and 
salicylate,  m.  p.  1 14° ;  isopropyiisocarbamide  2-iso prop- 
oxybarbilurate,  m.  p.  188°;  2-mopropoxybarbituric 
acid :  n -bu tylitsoca rba m id e  hydrochloride  and  salicylate, 

m.  p.  159°;  n-butylisocarbamide  '2-w-butoxybarbituraJ.e, 
m.p,  170°;  2-n-butoxybarbituric  acid  :  isobutylisocarb- 
amide  hydrochloride,  oily,  and  salicylate,  m.  p.  163°; 
isobutylisocarbamide  2-isobutoxybarbiturate,  m.  p.  181°; 
2-isobutoxybarbituric  acid  :  is oamylis ocarba m id e  hydro¬ 
chloride,  oily,  and  salicylate,  m.  p.  155°;  isoamyliso- 
carbamide  2-isoamyloxybarbiturate,  m.  p.  165° ;  2-iso- 
c myl oxyba rbituric  acid.  Ethylene  chlorohvdrin  was 


used  as  solvent  in  the  preparation  of  benzylisocarb- 
atnide  hydrochloride ;  benzylisocarbamide  salicylate, 
m.  p.  140° ;  phenylelhyUsocarbatnide  hydrochloride,  oily, 
and  salicylate,  m.  p.  131°.  H.  J.  Dowden.  ' 

Structure  of  the  triatomic  radicals  of  thio- 
cyanic  acid  and  azoimide.  W.  Perschke  (Ber., 
1929,  62,  [J3],  3054 — 3056). — Application  of  the 
parachor  method  shows  that  tho  CNS  radical  has  the 
linear  structure  in  both  isomeric  forms  and  that  the 
radicals  CNS  and  N3  differ  in  structure.  The  following 
constants  are  recorded :  methyl  thiocyanate,  df 
1-0675;  phenyl  thiocyanate,  df 6  1-122S;  phenyl  - 
thiocarbimide,  df"  1-1297.  H.  Wren. 

Organo-metallic  complexes.  I.  L.  Kondakov, 
P.  Balas,  and  L.  Via-  (Chem.  Listy,  1929,  23,  579 — 
587,  597 — 60S). — A  discussion  of  results  obtained  by 
various  authors  on  the  preparation  and  structure  of 
organo-metallic  compounds.  R.  Trhszkowski. 

Reduction  of  tin  trimethyl  hydroxide  in  liquid 
ammonia.  T.  Harada  (Bull.  Chem.  Soc.  Japan, 
1929,  4,  266 — 270). — Tin  trimethyl  iodide  was  pre¬ 
pared  from  sodium-tin  or  sodium-tin-zinc  alloy  and 
methyl  iodide  or  from  tin  tetramethyl  and  iodine  at 
0°,  and  converted  into  tin  trimethyl  hydroxide,  m.  p. 
118°,  by  heating  with  concentrated  alcoholic  sodium 
hydroxide  followed  by  distillation.  An  apparatus  is 
described  for  the  quantitative  reduction  of  the  latter 
with  sodium  in  liquid  ammonia  solution  to  tin  tri¬ 
methyl,  m.  p.  23°,  b.  p.  181°.  This  substance  was 
also  obtained  from  tin  trimethyl  iodide  and  tin  sodium 
trimethyl  in  liquid  ammonia.  A.  I.  Vooel. 

Tin  alkyl  compounds.  III.  Tin  trimethyl 
hydroxide.  C.  A.  Kraus  and  R.  H.  Bullard  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3605 — 3609). — Tin  tri¬ 
methyl  hjxlroxide  (improved  method  of  preparation 

iven)  is  slightly  polymerised  in  benzene  solution. 

t  decomposes  at  100°  into  tin  tetramethyl,  tin  di¬ 
methyl  oxide,  and  water.  Tin  trimethyl  oxide 
(Kraus  and  Sessions,  A.,  1925,  i,  1253)  also  decom¬ 
poses  at  190°  into  tin  tetramethyl  and  tin  dimethyl 
oxide.  The  last-named  compound  decomposes  at 
high  temperatures  forming  stannous  and  stannic 
oxides,  tin  tetramethyl,  ethane,  and  small  amounts 
of  methane  and  unsaturated  hydrocarbons. 

H.  Burton. 

Reactivity  of  halogenated  hydrocarbons.  III. 
Reactions  with  hydroaromatic  halogenated 
hydrocarbons.  J.  Loevenich,  H.  Utsch,  P. 
Moldrickx,  and  E.  Schaefer  (Ber.,  1929,  62,  [if], 
3084 — 3104 ;  cf.  A.,  1927,  538).— The  action  of  water 
on  cycZopentyl  bromide  in  presence  of  compounds  such 
as  potassium  carbonate  or  lead  oxide  gives  an  84-4% 
change  involving  the  production  of  30-7%  of  cyclo- 
pentene  and  45-2%  of  cycZopentanol.  With  3-methyl- 
cycZohexyl  bromide  the  total  change  is  38-98%, 
giving  11-41%  of  methylq/cZohexene  and  11-9% 
of  methylcycZohexanol.  cycZoHeptyl  bromide  gives 
analogous  results,  whereas  cycZohexyl  bromide  yields 
only  10-06%  total  change  with  8-3%  of  cyc/ohexene 
and  no  cyc/ohexanol.  The  determination  of  total 
change  is  based  on  the  amount  of  bromide  produced. 
With  sodium  acetate  the  results  are  similar  to  those 
with  lead  oxide.  Sodium  methoxide  and  ethoxide 
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give  marked  amounts  of  ether  only  with  cycZopentyl 
bromide ;  the  other  compounds  mainly  lose  hydrogen 
bromide.  In  general,  reaction  occurs  less  completely 
than  with  water  and  sodium  acetate.  With  metallic 
sodium,  methylcycZohexyl  bromide  and  cycZolieptyl 
bromide  react  to  the  extent  of  79-2%  and  71-6%, 
respectively,  giving  42-9%  and  43*3%  of  dimcthyl- 
dicycZohexyl  and  dicycZoheptyl.  In  contrast,  cyclo- 
hexyl  bromide  gives  only  12%  change,  resulting 
exclusively  in  the  production  of  cycZohexene.  With 
potassium  phenoxide,  the  elimination  of  hydrogen 
bromide  is  less  marked  and,  with  extensive  total 
change,  the  phenyl  esters  are  produced  in  consider¬ 
able  amount;  the  most  favourable  results  arc  ob¬ 
tained  with  cycZopentyl  bromide  and  least  reaction 
occurs  with  ci/cZohexyl  bromide  (involving  only  loss  of 
hydrogen  bromide).  With  potassium  hydrogen  sulphide 
and  potassium  sulphide  extensive  change  occurs, 
cycZopentyl  bromide  being  most  reactive.  Primary 
amines  react  readily  with  ci/cZopentyl,  methylcycZo- 
hexyl,  and  cycZoheptyl  bromides,  but  piperidine  gives 
little  difference  in  total  change  with  the  three  halides. 

The  following  compounds  are  described :  cyclo- 
pentyl  methyl  ether,  b.  p.  105 — 106-5°  (corr.),  benzyl 
ether,  b.  p.  96— 97°/12  mm.,  226 — 227° /atm.  pressure, 
phenijl  ether,  b.  p.  109-5 — 112°/12  mm.,  239°  (corr.) 
(atm.  pressure),  fi-najrfithyl  ether,  b.  p.  187°/12  mm., 
and  u-naphthyl  ether,  b.  p.  185 — 186°/12  mm.  [picrate, 
in.  p.  113-2°  (corr.)];  cyclo pentyl  benzoate,  b.  p. 
144-5 — 145-5°/12  mm. ;  cyclo pentyl  mercaptan,  b.  p. 
131-5 — 132°  ( mercury  and  lead  salts);  cyclo pentyl 
methyl  sulphide,  b.  p.  158 — 159°,  and  ethyl  sulphide, 
b.  p.  176 — 177°;  dicyclopentyl  sulphide,  b.  p.  129-5 — 
130-5°/24  mm.  (additive  compound  with  mercuric 
chloride);  dicyclopentyl  sulphoxide,  m.  p.  71-5°; 
dicyclopentylmethylsulphonium  iodide,  m.  p.  S8-7°; 
additive  compound  of  mercuric  chloride  and  cyclo- 
pentyl  ethyl  sulphide;  cyclo pentyl  ethyl  sulphoxide, 
m.  p.  43°;  cyclopentylmethylethylsvlphonium  iodide, 
m.  p.  65-5°;  cy clopentyldiphenylcarbinol,  m.  p.  122°, 
from  ci/cZopentyl  bromide  and  benzophenone  in 
presence  of  sodium  and  ether;  cyclo pentylaniline, 
b.  p.  137°/12  mm.,  266°/atm.  pressure  (hydrochloride ; 
sulphate;  hydrogen  oxalate;  acetyl  derivative,  m.  p. 
96°) ;  cyclopentijltoluidine,  b.  p.  142-5 — 143-5°/12  mm. 
(hydrochloride;  sulphate;  acetyl  derivative,  m.  p. 
61°);  cyclopentyl-1  :  3  :  i-xtjlidine,  b.  p.  150 — 151°/ 
12  mm.  (hydrogen  oxalate,  m.  p.  134°);  cyclo pentyl- 
p-phenetidine,  b.  p.  179-5 — 180-5°/12  mm. ;  cyelo- 
pentyl-$-naphlhylamine,  m.  p.  177°;  cyclohexyl- 
piperidine,  b.  p.  86-5 — 87°/12  mm.  (hygroscopic 
hydrochloride;  sulphate;  hijdrogen  oxalate,  m.  p. 
186-5°);  cyclohexyl-$-naphthylamine,  m.  p.  168°; 
3-methylcyclohcxyl  phenyl  ether,  b.  p.  132 — 134°/ 
12  mm.;  3-methylcyclohexyl  benzoate ;  3  :  3' -dimethyl- 
dicyclohexyl  sulphide,  b.  p.  165 — 168°/11  mm.; 
3-methylcyclohexyl  ethyl  sulphide;  3-methylcyclohexyl- 
aniline,  b.  p.  151 — 152-5°/ll  mm.,  -o-toluidine,  b.  p. 
161-5— 162°/12  mm.,  -1:3: 1-xylidine,  b.  p.  170— 
172-5°/ll  mm.,  -p-phenctidine,  b.  p.  194 — 196°/11 
mm.,  -$-naphthylamine,  m.  p.  172°,  and  -piperidine, 
b.  p.  114 — 115°/13  mm.;  cycloheptyl  phenyl  ether, 
b.  p.  143 — 144°/12  mm. ;  cycloheptyl  mercaptan,  b.  p. 
74°/ll  mm.;  dicycloheptyl  sulphide,  b.  p.  174°/ll 
mm.;  cyclolieptyl-aniline,  b.  p.  156 — 157°/11  mm., 


-o-toluidine,  b.  p.  169 — 170°/11  mm.,  -$-naphthyl- 
amine,  m.  p.  170 — 171°,  and  -piperidine,  b.  p.  124 — 
125°/11  mm.  H.  Wren. 

Decomposition  of  phenyl  iodide  dichloride. 
E.  V.  Zappi  and  V.  Deulofeit  (Anal.  Asoc.  Quim. 
Argentina,  1929, 17,  SI — 89). — See  this  vol.,  79. 

Aromatic  compounds  ox  fluorine.  V.  Di- 
fluorobenzenes.  Analytical  observations.  G. 
ScmEMANN  and  R.  Pillarsky  [in  part  with  W. 
SrariiTH]  (Ber.,  1929,  62,  [£],  3035—3043;  cf.  A., 
1929,  1051,  1052). — w-Phenylencdiamine  is  converted 
into  the  corresponding  diazonium  fluoborate,  decomp. 
206°,  which  yields  m-difluorobenzone,  b.  p.  82 — 83°/ 
752  mm.,  m.  p.  — 59°,  d{’>  1-1552,  ?4>  1-44035,  when 
heated.  Similarly,  p-phcnylenediamine  is  trans¬ 
formed  successively  into  a  diazonium  fluoborate, 
decomp.  186°,  and  p-difluorobenzene,  b.  p.  8S-4 — 
88-6°  (corr.)/767  mm.,  m.  p.  —13°,  (ZJS  1-1684,  n}J 
1-44225,  which  is  also  obtained  from  p-fluorophenyl- 
diazonium  fluoborate,  decomp.  154-5°. 

Nitration  of  fluorobenzcne  with  acetyl  nitrate 
affords  p-fluoronitrobenzeno,  b.  p.  95 — 97-5°/22  mm., 
m.  p.  26-5°,  and  a  fraction  rich  in  o-fluoronitro- 
benzene.  Similar  fractions  are  obtained  by  the 
action  of  nitric  acid  (d  1-52)  on  fluorobenzene  in 
presence  of  phosphoric  oxide.  The  preparation  of 
the  fluoronitrobenzenes  is  accomplished  by  the 
thermal  treatment  of  the  requisite  nitrophenyldi- 
azonium  fluoborates  (cf.  loc.  cit.)  mixed  with  sand; 
the  following  constants  (among  others)  are  recorded  : 
p-compound,  b.  p.  86-6°(corr.)/14  mm.,  df  1-3300, 
nf,  1-53156;  w-compound,  b.  p.  86°/19  mm.,  df 
1-3254,  nJJ  1-53622;  o-compound,  b.  p.  86— 87°/ll 
mm.  Reduction  of  p-fluoronitrobenzene  with  stann¬ 
ous  chloride  and  hydrochloric  acid  or  with  iron 
filings  affords  p-fluoroaniline,  b.  p.  184 — 186°/767 
mm.,  df  1-1725,  nf,  1-51954  [acetyl  derivative,  m.  p. 
150—151°;  benzoyl  compound,  m.  p.  185°;  p-nitro- 
benzoyl  derivative,  m.  p.  180-5°  (corr.) ;  picrate, 
decomp.  214°  after  darkening  at'  198°].  o-Eluoro- 
aniline,  b.  p.  5S°/11  mm.,  is  converted  through  the 
corresponding  diazonium  fluoborate,  decomp.  159°, 
into  o-difluorobenzene,  b.  p.  91 — 92°/751  mm.,  m.  p. 
—34°,  df  1-1599,  n'u  1-44506. 

Nitrogen  in  diazonium  fluoborates  is  determined 
by  decomposition  of  the  compounds  with  sulphuric 
acid  and  measurement  of  the  liberated  nitrogen  (cf. 
Wilke-Dorfurt  and  Balz,  A.,  1927,  238).  For  the 
determination  of  carbon  and  hydrogen  the  combined 
use  of  lead  chromate  and  copper  oxide  is  recom¬ 
mended.  H.  Ween. 

Reduction  of  the  nitro-group  as  a  function  of 
polarity.  R.  H.  Clark  and  E.  G.  Hallonqotst 
(Trans.  Rov.  Soc.  Canada,  1929,  [iii],  23,  III,  71—74). 
— A  quantitive  method  of  analysis  for  nitro-groups 
(Callan  and  Henderson,  A.,  1922,  ii,  524)  has  been 
found  to  apply  to  the  determination  of  all  nitro-groups, 
regardless  of"  polarity.  The  fact  that  the  method 
holds  for  such  compounds  as  0-  and  p-dinitrobenzene 
proves  that  the  reduction  of  positive  and  negative 
nitro-groups  to  amino-groups  is  not  parallel  to  the 
behaviour  of  the  positive  and  negative  halogens  with 
stannous  chloride.  R.  K.  Callow. 
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Sulphonic  acids  of  in-  and  p-xylenes  and  mesi- 
tylene  and  their  derivatives.  A.  F.  Holleman 
(Rec.  trav.  ehim.,  1929,  48,  1075— 1083).— See  this 
vol.,  80. 

Structure  and  spectrochemical  behaviour  of 
triphenylmethane  and  acetylene  derivatives. 
K.  VON  Auwers  and  F.  Bergmann  (Annalen,  1929, 
476,  272 — 279). — Spectrochemical  data  are  recorded 
for  triphenylmethane,  glycol  di(triphenylmethyl) 
ether,  glycerol  ay-di(triphenylmethyl)  ether,  phcnyl- 
acctylene,  s-diphenylacetylcnc,  tetraphenylbutinene, 
hexaphenylbutinene  (I)  (Wieland  and  Kloss,  A., 
1929,  1053),  a-phenyl-P-diphenylmcthylacetylene, 

a-phenyl-fl-triphenylmethylacetylcnc,  and  a-phenyl- 
P-tri-p-tolylmcthylacetylene.  The  determinations 
were  carried  out  mainly  in  1-methylnaphthalene 
solution,  and  the  results  show  that  I  is  probably 
correctly  represented  as  CPhj’CiOCPhg  (cf.  loc.  cit.). 

The  ketone,  C39H30O,  formulated  by  Wieland  and 
Kloss  {loc.  cit.)  as  p-triphenylacetyltriphenyhnethane, 
shows  an  exaltation,  indicating  that  the  assigned 
structure  is  the  correct  one.  H.  Burton. 

[Association  and  solvatation  of  polystyrenes.] 
H.  Kroepelin  (Ber.,  1929,  62,  [£],  3061—3063;  cf. 
this  vol.,  145). — In  connexion  with  the  viscosity 
measurements  of  Staudinger  and  Heuer  (this  vol.,  78), 
it  is  shown  that  the  influences  of  the  length  of  the 
capillary  on  the  apparent  viscosity  of  the  abnormal 
colloidal  solutions  are  attributable  in  part  to  the 
mode  of  presentation  of  the  experimental  results  and 
are  partly  explicable  by  known  reasons  when  the 
outflow  process  is  more  closely  examined.  The  intro¬ 
duction  of  special  hypotheses  is  unnecessary. 

H.  Wren. 

2  :  3-Dimethylnaphthalene  from  coal  tar.  O. 
Kruber  (Bcr.,  1929,  62,  [B],  3044— 3047).— The 
initial  material  is  a  coal-tar  oil,  b.  p.  265 — 267°, 
from  which  the  main  quantity  of  the  1:6-,  2  : 6-, 
and  2  :  7-dimethylnaphthalenes  has  been  removed. 
The  oil  is  treated, with  sulphuric  acid  (96%)  at  40 — 
50°  and  the  viscous  mixture  of  sulphonic  acids  is 
heated  at  160°,  whereby  2  :  3-di methylnaph thalen c - 
6 -sulphonic  acid  is  produced ;  the  monohydrated 
sodium  salt  and  the  corresponding  amide ,  m.  p.  228 — 
229°,  are  described.  Treatment  of  the  sodium  salt 
with  70%  sulphuric  acid  and  steam  at  ISO — 190° 
affords  2  :  3-dimethylnaphthalene,  b.  p.  265—266°/ 
767  mm.  It  appears  to  be  present  to  the  extent 
of  5 — 7%  in  the  initial  material.  Oxidation  of  the 
hydrocarbon  with  chromic  acid  in  glacial  acetic  acid 
yields  2  :  3-dimethyl-a-naphthaquinone,  m.  p.  127°, 
oxidised  by  aqueous  permanganate  to  o-phthalic 
acid.  Fusion  of  the  sodium  sulphonate  with  potass¬ 
ium  hydroxide  gives  2  :  3-dimethyl-0-naphthol,  m.  p. 
160°,  coupled  to  benzeneazo- 2  :  3-dimethyl-G-naphthol, 
m.  p.  154 — 155°.  Treatment  of  the  dye  with  stannous 
chloride  and  hydrochloric  acid  followed  by  oxidation 
of  the  product  affords  2  :  Z-dimetkyl-P-naphthaquinone, 
m.  p.  146—147°.  H.  Wren. 

2-Iodo-dichloride,  2-iodoso-,  and  2-iodoxy- 
derivatives  of  fluorene  and  fluorenone.  P. 
Chanussot  (Anal.  Asoc.  Quim.  Argentina,  1929,  17, 
71 — SO). — 2-Iodofluorene  yields,  by  Willgerodt's 
method,  2-iodofliiorenc  dichloride,  decomp.  70 — 75°, 


giving  (?)  2-chloro-7-iodofluorene,  m.  p.  118 — 120°. 
2 -Iodofluorenone  dichloride  is  obtained  similarly.  The 
iodoso-  and  iodoxy-derivatives  are  not  formed  by 
Willgerodt’s  methods,  but  are  readily  obtained  by 
decomposition  of  the  iodide  dichlorides  by  aqueous 
pyridine,  and  by  the  action  of  chlorine  on  the  iodides 
dissolved  in  the  same  medium,  respectively  (cf. 
Ortoleva,  A.,  1900,  i,  592).  2-Iodosofluorene,  decomp. 
150 — 160°  {acetate,  decomp.  180 — 190°),  2-iodoso - 
fluorenone,  m.  p.  175°  {acetate),  2-iodoxyfluorene, 
explodes  185 — 186°,  and  2 -iodoxyfluorenone,  explodes 
170 — 173°,  are  described. 

These  derivatives  appear  less  stable  than  the  corre¬ 
sponding  phenyl  compounds ;  the  iodine  atom  is  less 
rone  to  pass  into  the  multivalent  state  owing  to  its 
rmer  attachment  to  the  nucleus. 

R.  K.  Callow. 

ms-Alkylanthracenes  and  1  ‘  transannular 
tautomerism.”  VII.  E.  de  B.  Barnett  and 
J.  L.  Wiltshire  (Ber.,  1929,  62,  [B],  3063—3072 ; 
cf.  A.,  1929,  1289). — To  account  for  the  profound 
influence  of  chlorine  atoms  in  the  a-position  on  the 
properties  of  substituents  attached  to  the  meso- 
carbon  atom  of  the  anthracene  nucleus,  the  possi¬ 
bility  of  the  existence  of  a  co-ordinative  linking 
between  the  chlorine  and  meso-hydrogen  atom,  thus 
leading  to  a  stabilisation  of  the  latter,  is  discussed 
in  detail. 

1  :  8-Dichloroanthronc  is  converted  by  acetic  an¬ 
hydride  and  pyridine  into  1  :  8-dichloro-9-anthranyl 
acetate,  m.  p.  1S6° ;  4  :  o-dichloro-9-anthranyl  acetate, 
m.  p.  163°,  is  prepared  similarly.  1  :  8-Dichloro- 
9-anthrone  with  methyl  iodide  and  potassium  hydr¬ 
oxide  affords  1  :  S-dichloro-lO-methyl-9-anthronc,  m.  p. 
204°,  whereas  4 : 5-dichloro-9-anthrone  appears  to 
yield  the  anthranyl  methyl  ether ;  1  :  8-dichloro-l0- 
melhyl-9-anthranyl  acetate,  m.  p.  210°,  is  described. 
1  :  S-Dichloro-lO-benzyl-Q-antkrone,  m.  p.  218°,  is  con¬ 
verted  by  pyridine  and  acetic  anhydride  into  1  :  8 -di- 
chloro-10-benzyl-9-anthranyl  acetate,  m.  p.  176°, 
whereas,  under  like  conditions,  .  4  :  5-dichloro- 10- 
benzyl-9-an  throne,  m.  p.  14S°,  remains  unchanged. 
With  magnesium  methyl  iodide,  1  :  S-dichloro-10- 
benzyl-9-anthrone  affords  1  :  &-dichloro-9-methyl-10- 
benzyl-9  :  lQ-dihydroanthran-9-ol,  m.  p.  119°,  converted 
by  acetic  acid  containing  a  little  hydrochloric  acid 
into  1  :  8-dichloro-9-methylene-10-benzyl-9  :  10-dihydro- 
anthracene,  m.  p.  116°,  oxidised  by  chromic  acid  to 
1  :  8-dichloro-10-ben7,yl-9-anthrone.  4  :  b-Dichloro-9- 
methyl-10-benzyl-9  :  lO-dihydroanthran-9-ol,  m.  p.  141°, 
with  acetic  and  hydrochloric  acids  yields  4  :  5-di- 
chloro-9-methylene- 10 -benzyl-9  :  10 -dihydroanthracene, 
m.  p.  114°.  I  :  S-Dichloro-9  :  10-dibenzyl-9  :  10-di- 
hydroanthran-9-ol,  m.  p.  195°,  with  acetic  and  hydro¬ 
chloric  acids  at  100°  gives  4  :  5-dichloro-lO-bcnzyl- 
9-benzylidene-9 : I0-dihydroanthraccne,  m.  p.  151° 
(oxidised  to  4  :  5-dichloro- 10-benzvlanthrone),  also 
prepared  from  4  :  o-dicMoro-9  :  10-dibenzyl-9  :  10-di- 
hydroanfhran-9-ol,  m.  p.  191°.  H.  Wren. 

ms-Alkylanthracenes  and  1  ‘  transannular 
tautomerism.  ’  ’  VIII.  E.  de  B.  Barnett  and  J.  L. 
Wiltshire  (Ber.,  1929,  62,  [£],  3072—3077;  cf. 
preceding  abstract). — Anthrone  is  converted  by  mag¬ 
nesium  p-ehlorobenzyl  chloride  followed  by  dehydra- 
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tion  of  the  product  into  9-p -chlorobenzylanlhracene, 
m.  p.  129°,  transformed  by  bromine  in  carbon  di¬ 
sulphide  into  10-bromo-9-p-chlorobenzylanthracene, 
m.  p.  199°,  in  which  the  bromine  atom  is  not  reactive. 
1  :  5-Dichloroanthrone  affords  1  :  5-dichloro-9-p-chloro- 
benzylanthracene,  m.  p.  175°,  brominated  to  1  :  5-di- 
chloro-lQ-bromo  -9-p  - chlorobenzylidene -  9  :  10- dihydro¬ 
anthracene,  m.  p.  175°  after  softening  (also  +0-5C6HB), 
in  which  the  bromine  atom  is  readily  replaced,  yield¬ 
ing  the  corresponding  10-meihoxy-,  m.  p.  192°, 
10 -ethoxy-,  m.  p.  219°,  and  10 -aceloxy-,  m.  p.  240°, 
derivatives.  The  10-methoxy-compound  is  con¬ 
verted  by  methyl-alcoholic  hydrogen  chloride  into 
1  :  b-dichloro-9  -  p  -  cJdoro  -  a  -  methoxybenzylanthracene, 
m.  p.  240°.  1  :  5-Dichloroanthrone,  p-chlorobenzyl 

chloride,  and  potassiu?n  hydroxide  give  1  :  5 -dichloro- 
10-p-clilorobenzylanthrone,  m.  p.  184°,  converted  by 
magnesium  benzyl  chloride  into  1  : 5-dichloro-9- 
benzyl  - 10  -  p  -  chlorobenzyl  -  9  :  10  -  dihydroanthran  -  9  -  of, 
m.  p.  155°,  according  to  the  rate  of  heating ;  1  :  5 -di- 
chloro-10-p-chlorobenzyl-9-benzylidene-9  :  10-dihydro- 
anthracene,  m.  p.  16S°,  is  described.  1  : 5 -Dichloro- 
10 -benzyl-9 -p-chlorobenztyl -9  : 10 -dihydroanthran -9  -ol, 
m.  p.  194°,  is  slowly  dehydrated  to  1  : 5-dichloro- 
10 -benzyl  -  9-p -chlorobenzylidene -9  : 10 -dihydroanthra- 
cene,  m.  p.  226°.  H.  Wren. 

Hydrocarbons  from  ergosterol.  O.  Rygh  (Z. 
physiol.  Chem.,  1929,  185,  99 — 104). — When  ergo¬ 
sterol  is  treated  with  phosphoryl  chloride  in  pyridine 
solution,  the  main  product  formed  is  ergotetraene  A, 
C2?H40,  m.  P-  97°,  [a]\5  -1-177°  in  chloroform.  When 
this  is  heated  with  acetic  anhydride  isomerisation 
occurs  and  ergotetraene  B,  m.  p.  105°,  [a]1,?  +93-5°  in 
chloroform,  results.  Reduction  of  isomeridc  A  with 
sodium  and  alcohol  affords  a  dt'Aydro-derivative, 
m.  p.  98°,  [a]'r?  -h  121-7°  in  chloroform;  B  is  un¬ 
affected  by  similar  treatment.  Reduction  of  B  with 
hydrogen  in  presence  of  platinum-black  and  acetic 
acid  at  70°/150  atm.  gives  a  saturated  hydrocarbon, 
C37H4s,  m.  p.  82 — S30,  [a])?  +21-6°  in  chloroform, 
similar  to  the  alio- a-ergostane  of  Reindcl  and  Walter 
(A.,  1928,  295).  Similar  reduction  of  A  gives  an  ill- 
defined,  unsaturated  substance.  Both  A  and  B  show 
absorption  maxima  at  260  mg.  H.  Burton. 

Pyrogenic  decomposition  of  chrysene  with 
hydrogen  at  high  pressures.  N.  A.  Orlov  and 
K.  D.  Lichatschev  (J.  Russ.  Phys.  Chem.  Soe., 
1929,  61,  1181 — 1184). — Chrysene  was  treated  with 
hydrogen  at  450°/100  atm.  for  17  hrs.  in  the  presence 
of  anhydrous  ferric  chloride,  yielding  a  mixture  of 
tetrahydrochrysene,  phenanthrene,  tetrahvdrophen- 
anthrene,  naphthalene  and  its  homologues,  in  accord¬ 
ance  with  the  anticipated  mechanism  of  the  reaction. 
The  applicability  of  this  mechanism  to  the  chemistry 
of  coal  distillation  is  discussed.  M.  Zvegintzov. 

Polynuclear  aromatic  hydrocarbons  and  their 
derivatives.  V.  Naphtho anthracenes,  the  pro¬ 
ducts  of  their  oxidation  and  a  new  class  of  deeply- 
coloured  hydrocarbons.  E.  Clar  and  F.  John 
(Ber.,  1929,  62,  [£],  3021—3029 ;  cf.  A.,  1929,  922). 
— The  products  obtained  by  the  oxidation  of  2' :  3'- 
naphtho-1  : 2-anthracene  and  its  homologues,  re¬ 
garded  tentatively  as  phthalylanthrones  (cf.  A.,  1929, 


689),  are  shown  to  be  probably  molecular  compounds 
of  1 : 2-phthalylanthracenes  and  1 :  2-3  : 4-diphthalyl- 
benzenes.  These  homogeneous,  crystalline  com¬ 
pounds,  which  readily  separate  from  the  products  of 
the  oxidation  of  uug-naphthoanthracenes  and  ob¬ 
stinately  resist  further  oxidation,  can  be  separated 
from  one  another  by  reduction  with  alkali  hypo¬ 
sulphite,  which  does  not  act  on  «ny-phthalylanthra- 
cenes.  The  additive  compounds  are  also  prepared 
by  crystallisation  of  mixtures  of  their  components 
(1  :  1).  The  mol.  wt.  in  freezing  anthracene  in 
absence  of  air  is  half  the  expected  value.  The  com¬ 
pound,  m.  p.  332°,  described  ( loc .  cit.)  as  l'(?4')- 
keto-7  :  7' -dimethyl -1' :  4'-dihydro-2' :  3'-naphtho- 
1  :  2-anthraquinone  is  derived  from  1  :  4-diketo-l  :  T- 
dimethyl-1  :  A-dihydro-2'  :  3 '-naphtho- 1  :  2-anthracene, 
m.  p.  376°,  and  1' :  4:' -dikelo-1  :T -dimethyl-1' :  A' -di- 
hydro-2'  :  Z'-naphtho-l  :  2-anthraquinone,  m.  p.  334°. 
1  :  A-Dikelo-6' :  7 -dimethyl-1 :  A-dihydro-21  :  Z’-naphtho- 

1  :  2-anthracene,  m.  p.  376°,  is  described. 

The  action  of  benzoyl  chloride  and  aluminium 
chloride  on  wi-xylophenone  affords  a  mixture  of 

2  :  4-dibenzoyl-7re-xylene  and  4  :  6-dibenzoyl-m-xylene, 

m.  p.  104°.  The  last-named  compound  condenses 
when  treated  as  described  previously  (loc.  cit.)  to 
aromatic  hydrocarbon  and  a  lin -dihydronaphthanlhra- 
cene,  C22Hie,  m.  p.  273°.  If  the  mixture  of  lin- 
naphthantnracene  and  its  dihydro-derivative  is  oxid¬ 
ised  with  chromic  acid,  2:3-6: 7-dibcnzanthra- 
quinone,  m.  p.  370 — 371°,  is  obtained  (cf.  Mills  and 
Mills,  J.C.S.,  1912,  101,  2194).  Passage  of  lin- 
naphthanthracene  or  its  dihydro-derivative  over 
metallic  copper  in  a  current  of  carbon  dioxide  at 
370 — 400°/12 — 20  mm.  yields  a  dark  blue  linear 
hydrocarbon,  C22H14,  which  when  oxidised  yields  only 
a  monoquinone.  A  red  linear  hydrocarbon,  C22H10, 
m.  p.  270°,  invariably  accompanies  the  crude  mixture 
of  iin-naphthanthracene  and  its  dihydro-compound. 
on^-Naphthanthracene  when  passed  over  copper  as 
described  above  affords  a  stable,  blue  hydrocarbon, 
C24H1S,  hi.  p.  360°.  H.  Wren. 

General  method  for  preparation  of  primary 
and  secondary  amines.  A.  Guyot  and  M.  Four¬ 
nier  (Compt.  rend.,  1929,  189,  927 — 929).— When  a 
mixture  of  an  alcohol  and  ammonia  or  a  primary 
amine  is  passed  over  heated  nickel  or  heated  under 
pressure  with  this  catalyst  at  150—200°,  almost 
theoretical  yields  of  the  corresponding  primary  or 
secondary  amine  are  obtained.  cycfoHexanol  and 
ammonia  at  150°  give  cycfohexylamine,  whilst  at  190° 
dicycZohexylamine  is  exclusively  formed.  Finely- 
divided  cobalt,  iron,  and  copper  act  in  a  similar 
manner.  A.  A.  Goldberg. 

Reaction  of  magnesium  phenyl  bromide  with 
hydroxylamine.  A.  Wteissberger,  K.  Fasold, 
and  H.  Bach  (J.  pr.  Chem.,  1929,  [ii],  124,  29—32). 
— The  formation  of  aniline  occurs  only  to  a  small 
extent,  alternative  reactions  predominating.  Thus 
after  30  min.  contact  there  were  obtained  diphenyl 
(13%),  phenol  (4%),  unchanged  bromobenzene  (16 — 
25%),  aniline  (2—4%),  and  only  4 — 6%  of  the 
theoretical  yield  of  ammonia.  In  an  atmosphere  of 
nitrogen  the  yield  of  aniline  was  not  improved, 
the  products  being  the  same  as  those  given  by 
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magnesium  phenyl  bromide  in  absence  of  hydroxyl  - 
amine.  R.  J.  W.  Le  Fevre. 

4  -  p  -  Bromophenylsemicarbazide.  A.  S. 
Wheeler  (J.  Amer.  Chem.  Soc.,  1929,  51,  3653 — 
3655). — p-Bromophenylcarbamide,  m.  p.  220°,  re¬ 
solidifying  at  225°  and  dccomp.  296°  when  heated 
rapidly,  or  decomp.  296°  when  heated  slowly  (cf. 
Pinnow,  A.,  1892,  i,  460),  is  obtained  by  brominating 
phenylcarbamide  in  alcohol  or  acetic  acid  solution, 
or  from  p-bromoaniline  hydrochloride  and  aqueous 
potassium  cyanate.  Treatment  of  the  above  bromo- 
carbamide  with  hydrazine  hydrate  in  boiling  alcohol 
affords  4-p-bromophe nylsemi carbazide,  decomp.  254°. 
4-p-Bromophcnyhemicarbazcmcs  of  the  following  are 
described  :  acetone,  m.  p.  174°  (corr.);  methyl  ethyl 
ketone,  m.  p.  175°  (corr.);  chloroacetone,  m.  p.  182° 
(decomp.;  corr.);  ay-dichloroacetone,  m.  p.  196° 
(decomp. ;  corr.);  acetophenone,  m.  p.  218°,  and 
benzophenone,  m.  p.  205°  (corr.).  H.  Burton. 

Formation  of  AT-nitrosoamines  from  tertiary 
amines.  I.  Conversion  of  derivatives  of  di- 
methylaniline  by  nitrous  acid  into  the  corre¬ 
sponding  nitrosoamines  and  monomethyl- 
anilines.  W.  G.  Macmillan  and  T.  H.  Reade 
(J.C.S.,  1929,  2863 — 2867). — The  interaction  between 
nitrodimothylanilines  in  hydrochloric  acid  and  50% 
aqueous  sodium  nitrite  at  the  ordinary  temperature 
leads  to  nitrosoamine  formation  in  every  case,  accom¬ 
panied  frequently  by  nuclear  nitro-compounds,  the 
quantity  increasing  if  the  temperature  be  allowed  to 
rise.  Nitrosoamine  formation  cannot  therefore  be  re¬ 
garded  as  a  distinctive  property  of  secondary  amines. 
Thus  3-nitrodirnethylaniline  gives  a-3  : 4-dinitrodi- 
methylaniline,  m.  p.  176°,  3  :  6-dinitrodimethylaniline, 
m.  p.  112°,  and  3-nitrophenylmethylnitrosoamine, 
m.  p.  77°;  4-nitrodimethylaniline  yields  4-nitro- 
phenylmethylnitrosoamine,  m.  p.  104° ;  3  :  6-dinitro- 
dimethylaniline  gives  3  :  6-din  ilrophen  ylmetkylnitroso- 
amine,  m.  p.  128°;  4-bromo-3-nitrodimethylaniline 
affords  i-bromoS-nitrophenylmetliylnitrosoamine,  m.  p. 
78°,  and  4-bromo-3  :  6-dinitrodimethylaniline,  m.  p. 
109° ;  and  4-bromo-2-nitrodimethylaniline  gives 
■i-bromo-2-nilrophenylmethylnitrosoaminc,  m.  p.  73°. 
If  the  reaction  bo  carried  out  at  17°,  no  nuclear 
substitution  occurs  (except  about  5%  for  4-bromo- 
3-nitrodimethylaniline).  The  following  monomethyl- 
anilines  were  prepared  from  the  corresponding  nitroso¬ 
amines  by  hydrolysis  in  the  presence  of  carbamide  and 
sulphuric  acid:  3:6 -dinitro-,  m.  p.  163°;  4-bromo- 

3 - nilro-,  m.  p.  196°;  -l-bromo-2-nitro-,  m.  p.  103°,  and 

4- bromo-2  :  6-dinitro-methylaniline,  m.  p.  106°. 

A.  I.  Vogel. 

Interaction  of  nitroamines  with  sulphonyl 
chlorides.  F.  Bell  (J.C.S.,  1929, 2787— 2789).— The 
difficulty  experienced  in  the  preparation  of  disulphon- 
amido-derivatives  directly  from  the  nitroamines  and 
arylsulphonyl  chlorides,  and  the  ease  of  conversion 
of  the  mono-  into  the  di-sulphonamido-derivatives  is 
attributed  to  some  combination  between  the  nitro- 
nnd  amino-groups  in  the  former  case,  and  to  the 
greater  tendency  towards  ionisation  of  the  amino- 
hydrogen  of  the  monosulphonamido-derivatives  owing 
to  the  presence  of  the  positive  nitro-group,  in  the 
latter.  Interaction  of  equimolecular  quantities  of 


m-nitrobenzenesulphonyl  chloride  and  o-nitroaniline 
in  pyridine  solution  gives  m-nilrobenzenesulpkon-o'- 
nitroanilide,  m.  p.  165°,  and  di-m-nilrobenzenesulphon- 
o'-nitroanilide,  m.  p.  179°,  separated  by  crystallisation 
from  benzene.  Di-p-ioluenesulphon-o'-nitroanilide, 
m.  p.  191°,  and  di-p-tolmnesidphon-p'-nitroaniUde,, 
m.  p.  219°,  respectively,  were  obtained  from  p-toluene- 
sulphonyl  chloride  and  the  corresponding  toluene- 
sulphon-nitroanilides.  m-N  itrobenzenesulphon-p'  - 

nitroanilide  has  m.  p.  180°.  1  :  8-Dinitro-p-naphthyl- 

amine  and  p-toluenesulphonyl  chloride  give  p -toluene- 
sulphon-l  :  8-dinitro-$-naphthalide,  m.  p..  221°,  and 
di-p-loluenesidphon- 1  :  S-dinitro-Q-naphthalide,  m.  p. 
258°  (decomp.),  separated  by  crystallisation  from 
acetic  acid. 

Di-m-nitrobenzenesulphon-o'-nitroanilide  is  un¬ 
affected  by  nitric  acid  (d  1-5),  and  m-nitrobenzene- 
sulphon-p'-  and  -o'-nitroanilide  yield  m -nitrobenzene- 
sidphon-o'p'-dinitroanilide,  m.  p.  210°.  p-Toluene- 
sulphon-p'-  and  -o'-nitroanilide  give  p -toluenesulphon- 
o'p' -dinitroanilidc,  m.  p.  161°,  with  nitric  acid  (d  1-42), 
converted  by  nitric  acid  (d  1-5)  into  m-nitro-p-toluene- 
sulphon-o'p'-dinitroanilide,  m.  p.  220°. 

A.  I.  Vogel. 

Nitration  of  o-toluidine.  F.  Govaert  (Bull. 
Soc.  chim.  Belg.,  1929,  38,  372— 374).— When  aceto- 
o-toluididc  in  glacial  acetic  acid  solution  is  nitrated 
with  acetyl  nitrate,  the  product  hydrolysed  with 
hydrochloric  acid,  and  then  distilled  in  steam,  3-nitro- 
o-toluidine,  m.  p.  95°,  is  obtained  in  53%  yield.  A 
poorer  yield  results  if  the  crude  nitration  product  is 
crystallised  from  acetic  acid,  and  the  resultant 
3-nitroaceto-o-toluidide,  m.  p.  158°,-  hydrolysed. 
Nitration  with  concentrated  nitric  acid  gives  erratic 
results.  A.  I.  Vogel. 

3:5:  6-Trichloro-p-xylidine  and  some  deriv¬ 
atives.  E.  Bures  and  T.  Rubes  (Coll.  Czech. 
Chem.  Comm.,  1929,  1,  648 — 657). — See  A.,  1929, 
1057. 

Nitration  of  p-naphthylamine.  F.  Bell  (J.C.S., 
1929,  2784 — 2787). — Treatment  of  p-toluenesulphon- 
[3- nap  lit  halide  in  acetic  acid  solution  with  nitric  and 
acetic  acids  gives  the  1  :  6-dinitro-derivative,  m.  p. 
204°  (cf.  Morgan  and  Micklcthwait,  J.C.S.,  1912,  101, 
14S),  hydrolysed  by  cold  sulphuric  acid  to  1  :  6-di- 
nitro-p-naphthylaminc,  m.  p.  245°  (mono-  and  di¬ 
acetyl  derivatives,  m.  p.  230°  and  185°).  Dinitration 
of  aceto-p-naphthalide  (cf.  Vesely  and  Jakes,  A., 
1923,  i,  91S)  yielded  1  :  8-  and  1  :  6-dinilroaceto-ti- 
naphthalide,  im  p.  230°,  whilst  nitration  of  p-tolucne- 
$ ulpho n-5-nitro-fi- napMluilide,  m.  p.  158°,  afforded 
p-toluenemlphon- 1  :  5-dmitro-Pj-naphthal ide ,  m.  p.  182°, 
hydrolysed  by  sulphuric  acid  into  1  : 5-dinitro-p- 
naphthylamine,  m.  p.  191°.  Nitration  of  p-toluene- 
sulphon-8-nitro-3-naphthalide,  m.  p.  139°,  gave 
p-toluenesulphon-l  :  S-dinitro-fi-naphthalide,  m.  p.  221° 
(decomp.). 

m-Nitrobenzenesulphon-$-naphthalide,  m.  p.  167 — 
169°,  on  nitration  yields  m-nitrobcnzenesulphon - 1  :  6- 
d in itro- S-naph thalide,  m.  p.  252°  (decomp.),  giving 
by  further  nitration  m-nitrobenzenesulphon-l  :  6  :  8- 
trinitro- fi-naphthal ide ,  m.  p.  227°  (pyridine  additive 
compound,  m.  p,  212°),  converted  by  sulphuric  acid 
into  1:6:  S-trinitro-3-naphthylamine,  m.  p.  300° 
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(decomp.),  and  also  obtained  by  nitration  of  m-nilro- 
benzenesulphoti-8-nitro-$-naphthalide,  m.  p.  196°. 

A.  I.  Vogel. 

Diphenyl  and  its  derivatives.  V.  L.  Masoa- 
relli  and  D.  Gatti  [with  E.  Jona  and  C.  F.  Cai>ello] 
(Gazzetta,  1929,  59,  85S — 866). — Partial  reduction  of 
2  :  2'-dinitrodiphenyl  with  alcoholic  ammonium  sul¬ 
phide  yields  2-nitro-2' -aminodiphenyl,  an  oil  [mono¬ 
acetyl  derivative,  m.  p.  151 — 152°  (from  aqueous 
alcohol)  or  158°  (from  benzene);  diacetyl  derivative, 
m.  p.  121—122°  and  125°;  picrate,  m.  p.  167-5° 
(darkens  at  163°)].  2  :  2'-Dinitro-4  :  4'-dimethyldi- 

phenyl  yields  similarly  the  2-nitro-2'-amino-deviv- 
ative,  an  oil  [hydrochloride,  m.  p.  129 — 130°;  mono- 
acetyl  derivative,  m.  p.  145 — 146° ;  diacetyl  derivative, 
m.  p.  116 — 117°  (sinters  at  105°)].  3  :  3'-Dinitro- 
diphenyl,  reduced  in  alcoholic  toluene  solution,  yields 
3-7iitro-3' -aminodiphenyl,  an  oil  [hydrochloride,  m.  p. 
275 — 276°  (decomp. ;  darkens  at  230°,  sinters  at 
250°);  sulphate,  m.  p.  156 — 157°;  nitrate-,  picrate, 
decomp.  220°  (darkens  192 — 204°);  chloroplatinate, 
darkens  200°,  decomp.  260 — 288° ;  acetyl  derivative, 
m.  p.  156 — 157°  (sinters  at  115 — 120°)]. 

The  solubilities  of  2  :  2'-,  3  :  3'-,  and  4  :  4'-dinitro- 
diphenyl  in  alcohol  at  20°  are,  respectively,  0-039, 
0-059,  and  0-146%. 

Attempts  to  diazotise  partly  2  :  2'-diaminodiphenyl 
and  prepare  an  iodo-compound  by  Sandmeyer’s 
reaction  have  been  unsuccessful,  a  mixture  of  decom¬ 
position  products  from  the  tetrazo-compound  being 
obtained.  R.  K.  Callow. 

Reaction  of  o-aminoazo-derivatives  with 
phthalic  anhydride.  G.  B.  Creppa  and  P.  Galim- 
berti  (Gazzetta,  1929,  59,  825 — 829). — The  reaction 
previously  investigated  (A.,  1929,  181),  in  which  the 
benzeneazo-group  is  eliminated  when  an  o-aminoazo- 
derivative  is  heated  with  phthalic  anhydride,  does 
not  occur  with  lightly  substituted  benzene  deriv¬ 
atives.  Thus  o-aminoazobenzene  yields  o -phthal- 
imidoazobenzene  (I),  in.  p.  140°,  and  2  :  4-diaminoazo- 
benzene  yields  2  :  4-diphthalim idoazobe nzene  (II),  m.  p. 
200°.  However,  4  :  6-dibenzeneazo-m-phcnylenedi- 
amine  yields  m-diphthalimidobenzene.  Reduction  of 
I  yields  benzoylenebenziminazole,  accompanied  by 
benziminazole-2-benzoic  acid,  which  is  converted  into 
benzoylenebenziminazole  by  heating  with  acetic 
anhydride.  Similarly  II  yields  6-phthalimidobenzoyl- 
C7iebenziminazole,  m.  p.  295°.  Hydrolysis  of  I  and  II 
by  potassium  hydroxide  solution  yields,  respective^, 
azobenzene-2-phthalamic  acid  and  azobenzene-2  :  4- 
diphthalamic  acid  {barium  salt),  which  are  dehydrated 
when  heated.  R.  K.  Callow. 

Condensation  of  2-benzene  azo-l-naphthyl- 
amine-4-sulphonic  acid.  G.  Charmer  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  10, 189 — 193). — Dehydrogen¬ 
ation  of  2-benzeneazo-l-naphthylamine-4-sulphonic 
acid,  suspended  in  nitrobenzene,  by  means  of  an  acetic 
acid  solution  of  chromic  anhydride  gives  a  condens¬ 
ation  product  containing  sulphur,  m.  p.  above  300°, 
exhibiting  the  characters  of  a  poly-condensed  ditri¬ 
azole  derivative.  This  compound  is  provisionally  given 
a  constitution  analogous  to  that  of  dinaphthvlene 
dioxide,  from  which  it  may  theoretically  be  derived 


by  replacing  the  two  oxygen  atoms  by  two  S02 
groups.  T.  H.  Pope. 

Azo-dyestuffs  and  their  intermediates.  I. 
Constitution  and  degradation  of  nitrated  1-diazo- 
2-naphthol-4-sulphonic  acid.  P.  Rtjggli,  F. 
Knapp,  E.  Merz,  and  A.  Zimmermann  (Helv.  Chim. 
Acta,  1929,  12,  1034 — 1051). — Decomposition  of  the 
nitro-l-diazo-2-naphthol-4-sulphonic  acid  described 
in  G.P.  164,655  with  cuprous  oxide  in  boiling  alcohol 
affords  Q-7iitro-2-naphthol-4-sulphonic  acid  (I),  oxidised 
by  potassium  permanganate  solution  to  4-nitro- 
phthalic  acid  (also  formed  by  similar  oxidation  of  the 
original  diazo-dcrivative).  Reduction  of  I  with  zinc 
dust  and  hydrochloric  acid  gives  Q-atnino-2-naphlhol- 
4-sulpho7iic  acid,  which  on  desulphonation  by  Fried- 
liinder  and  Lucht’s  method  (A.,  1894,  i,  138)  yields 
6-amino-2-naphthol,  decomp.  212—213°  (lit.  190 — 
195°)  [dibenzoyl  derivative,  m.  p.  228 — 230°  (lit. 
233-5°)].  The  dibenzoyl  derivative  of  5-amino-2- 
naphthol  has  m.  p.  223°  (lit.  223°  and  233°).  6-Chloro- 
2-naphthol-4-sulphonic  acid  is  desulphonated  to 
6-chloro-2-naphthol,  m.  p.  115°  (cf.  Claus  and  Zimmer¬ 
mann,  A.,  1881,  915).  Diazotisation  of  the  above 
aminonaphtholsulphonic  acid,  subsequent  decom¬ 
position  by  boiling  with  dilute  sulphuric  acid,  and  final 
desulphonation  of  the  product  formed,  affords  2  :  6-di- 
hydroxynaphthalene.  Chlorination  of  6-chloro-2- 
naphthol  in  acetic  acid  solution  in  sunlight  gives 
1  :  Q-dichloro-2-napkthol,  m.  p.  119-5°. 

l-Diazonaphthalene-4-sulphonic  acid  is  not  nitrated 
under  the  conditions  for  the  preparation  of  6-nitro- 
l-diazo-2-napthhol-4-sulphonic  acid.  H.  Burton. 

Reduction  of  normal  diazo-hydrates.  A. 
Anoeli  and  Z.  Jolles  (Atti  R.  Accad.  Lincei,  1929, 
[vi],  10,  141 — 144). — The  transformation  of  normal 
diazo-hyclrates  into  the  corresponding  hydrocarbons 
by  means  of  feeble  reducing  agents  is  readily  explain¬ 
able  by  the  formation  of  an  unstable  intermediate 
compound  such  as  phenyldi-imide,  NPhiNH,  which 
subsequently  decomposes  into  nitrogen  and  hydro¬ 
carbon  (cf.  A.,  1926,  947).  The  accuracy  of  this  view 
is  shown  by  the  formation  of  s-benzoylphenyl- 
hydrazinc  when  an  alkaline  solution  of  benzene- 
diazonium  chloride  is  reduced  by  means  of  sodium 
stannite  in  presence  of  benzaldchyde.  A  number  of 
other  reactions,  such  as  the  formation  of  azoimide  and 
ammonia  by  the  action  of  dilute  sulphuric  acid  on 
potassium  azodicarboxylate,  are  similarly  explainable 
by  the  intermediate  formation  of  unsaturated  com¬ 
pounds.  The  conversion  of  the  normal  diazo-hydrate 
into  NPh^NH  by  reduction  renders  it  highly  probable 
that  the  oxygen  atom  is  present  in  the  oxide  form, 
OINPhlNH.  Since  the  action  of  nitroxyl  on  the 
normal  diazo-hydrate  yields  nitrosobenzene  and 
nitrogen,  it  is  possible  to  remove  either  the  iminic 
residue  or  the  oxygen  atom  from  the  diazo-hydrate. 
These  results  support  the  authors’  views  concerning 
the  structure  of  the  diazo-hydrates.  T.  H.  Pope. 

Action  of  aromatic  diazo-compounds  on 
lignin  and  cellulose.  W.  Kuster  and  R.  Daur 
(Cellulosechem.,  1930,  11,  4— 6).— The  coupling  of 
benzenediazonium  chloride  with  primary  lignin  yields 
a  brown  product  of  azo-character.  Repeated  treat' 
ment  of  beech-wood  meal,  free  from  resins  and  hemi- 
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cellulose*,  with  diazobenzene-p-sulphonic  acid  and 
sodium  hydroxide  results  in  the  dissolution  of  .all  the 
lignin  and  the  greater  portion  of  the  cellulose,  leaving 
a  gelatinous  and  structureless  residue.  Addition  of 
P-naphthylamine  to  the  solution  precipitates  a  lignin 
derivative,  the  analytical  data  of  which  suggest  that 
one  azobenzenesulphonic  acid  and  one  phenol- 
sulphonic  acid  group  have  bocn  attached  to  a  lignin 
complex  containing  about  40  carbon  atoms.  The 
action  of  diazo-salts  on  cellulose  (filter-paper)  affords 
a  product  of  increased  reducing  power  and  solubility 
in  sodium  hydroxide.  T.  H.  Morton. 

c/s-fi-oits-Isomerism  and  steric  hindrance. 
XI.  2-Ethylci/cIohexanols.  G.  Vavon  and  V.  M. 
Mitchovitch  (Bull.  Soc.  chim.,  1929,  [iv],  45,  961 — 
972)  — Hydrogenation  of  2-ethylcycZohexanonc,  b  p. 
67713  mm.,  df  0-9224,  Mg  1-4528  (semicar bazone,  m.  p. 
101°,  hydrogenated  in  aqueous  alcohol  in  presence  of 
hydrochloric  acid  to  2-ethylfsyclokexylsemicarbazide, 
m.  p.  149°;  oxime,  m.  p.  60°,  yielding  2-ethylcyclo- 
h exyl- (3 -hydroxyla mine,  m.  p.  66°,  when  hydrogenated 
in  aqueous  alcohol  in  presence  of  hydrochloric  acid  and 
platinum-black),  in  presence  of  platinum-black  in 
acetic  and  hydrochloric  acids  yields  cis-2-e<AyZcyclo- 
hexanol ,  b.  p.  74°/12  mm.,  df  0-9274,  «']}  1-4655  (3  :  5- 
dinitrobenzoate,  m.  p.  99° ;  phenylur ethane,  m.  p,  101-5° ; 
hydrogen  phthalate,  m.  p.  102 — 103°).  trans-2-F%Z- 
cyclohexanol,  b.  p.  79°/12  mm.,  df  0-9193,  nf,  1-4640 
(3  :  5-dinitrobenzoate,  m,  p.  105° ;  phenylurethane,  m.  p. 
82 — 83° ;  hydrogen  phthalate,  m.  p.  97°),  is  obtained  by 
hydrogenation  with  sodium  and  alcohol  (yield  85%)  or 
by  heating  the  sodium  derivative  of  the  cls-isomerido 
in  hydrogen  at  170 — 180°  for  15  hrs.  In  the  absence 
Of  a  catalyst  at  100°  the  cis-  and  fra«s-alcohols  are 
esterified  at  approximately  the  same  rate,  but  in 
presence  of  sulphuric  acid  at  0°  and  39°  the  trans- 
alcohol  is  esterified  about  1-5  times  as  rapidly  as  the 
ct«-isomeride.  Similarly,  the  m-hydrogen  phthalate, 
which  is  two  to  three  times  as  soluble  as  the  Irans - 
isomeride,  is  hydrolysed  more  slowly,  the  ratio  of  the 
velocity  coefficients,  transjeis,  being  3-7  in  water  at 
39°  and  3-5  in  75%  alcohol  at  69°  (cf.  Yavon  and 
Callier,  A.,  1927,  761). 

Hydrogenation  of  o-ethylphenol,  b.  p.  200 — 201° 
(phenylurethane,  m.  p.  141°;  3  :  5 -dinitrobenzoale,  m.  p. 
108° :  p -nitrobenzoale,  m.  p.  56 — 57°),  in  acetic  acid  in 
presence  of  platinum-black  affords  a  mixture  of 
cis-  and  im»s-2-ethylcyck>hexanohs,  b.  p.  76— 79°/12 
mm.  (yield  80%),  giving  82%  of  2-ethylcyclohexanone 
on  oxidation.  The  o-ethylphenol  was  obtained  from 
the  mixture  of  0-  (2  parts)  and  p-nitroethylbenzene 
(1  part)  obtained  (yield  90%)  by  nitrating  ethyl¬ 
benzene  in  sulphuric  acid  at  --5°  to  0°  with  ethvl 
nitrate  (cf.  Behai  and  Choay,  A.,  1894,  i,  280). 
o-Ethylaniline  (yield  77%)  and  p-ethylaniline  (yield 
87%)  were  obtained  by  reduction  of  the  nitroethyl- 
benzene  in  acetic  acid  in  presence  of  platinum-black. 
p-Ethylphenol  (yield  S0%  from  the  amine)  has  b.  p. 
214 — 215°,  m.  p.  45 — 46°  ( phenylurethane ,  m.  p.  120° ; 
3  :  5-dinitrobenzoate,  m.  p,  132—133°;  p-nitrobenzoate, 
m.  p.  80 — 81°).  Hydrogenation  in  presence  of 
platinum-black  of  2-ethylidenecyclohexanone,  b.  p. 
i7 — 797IO  mm.,  di  0-9807,  1-4963  [ semicarbazone , 

m.  p.  192°  (decomp.)],  obtained  fropi  acetaldehyde  and 


cyclohexanone  in  presence  of  4 — 15%  sodium  hydroxide 
solution  (yield  17%)  and  dehydration  of  the  ketol  by 
distillation  over  oxalic  acid  or  potassium  hydrogen 
sulphate,  yields  the  same  2-ethylcyclohexanone. 
Propaldehyde  similarly  affords  15%  of  2-prop3Tlidene- 
cycZohexanone,  hydrogenated  to  2-propylcycZohexanono 
(A.,  1928,  166).  2-Chlorocyclohexanone  and  magnes¬ 
ium  ethyl  bromido  when  heated  at  60 — 80°  after 
distilling  off  the  ether  (cf.  Bouveault  and  Chereau,  A., 
1906,  i,  513)  give  50 — 60%  of  a  mixture  of  2-ethyl- 
cyclohexanone  and  ethyl  cyclopentyl  ketone,  b.  p.  174 — 
175°,  df  0-9177,  nf,  1-4506  ( semicarbazone ,  m.  p.  134° ; 
semicarbazide,  m.  p.  139 — 140°;  oxime,  b.  p.  106 — 
107°/10  mm.),  yielding  when  hydrogenated  in  acetic 
acid  in  presence  of  platinum-black  ethyloyclopentyl- 
carbinol,  b.  p.  70°/10  mm.,  d\  0-9257,  n\,  1-4662 
(3  :  5-dinitrobenzoate,  m.  p.  88 — 89°;  phenylurethane, 
m.  p.  56—57°;  hydrogen  phthalate,  m.  p.  91—92°),  this 
rupture  of  the  six-membered  ring  taking  place  even  if 
the  reaction  is  effected  in  the  cold  (cf.  A.,  1928,  634). 

R,  Brightman. 

Changes  in  molecular  structure  during 
chemical  reactions.  I.  Thermal  decomposi¬ 
tion  of  esters  and  rearrangements  occurring 
thereby.  W.  Huckel,  A.  Negnhoefeer,  A. 
Gercke,  and  E.  Frank  (Annalen,  1929,  477,  99 — 
160). — I.  Elimination  of  water  from  cis-  and 
tmns-2-ci/cfohexylci/cIohexanols  (supposed  iso¬ 
merism  of  dicyclohexyl) — Reduction  of  2-cyclo- 
hexylcycZohexanone  with  sodium  and  alcohol  affords 
<m«s-2-cyclohexylcyclohexanol,  b.  p.  265 — 268°/748 
mm.,  m.  p.  52°  (lit.  53 — 54°)  [phenylcarbimide  deriv¬ 
ative,  m.  p,  136°  (lit.  132°) ;  p-toluenesulphonate,  m.  p. 
122°;  oxalate,  m.  p.  80°],  formed  also  by  catalytio 
reduction  of  lrans-2-cyclohexenylcycZohexanol,  m.  p. 
42°  (lit.  34 — 35°)  (hydrogen  phthalate,  m.  p.  168°),  in 
presence  of  methyl  alcohol  and  palladised  charcoal. 
Reduction  of  2-cycZohe.xylcycZohe.xanone  by  Skita’s 
method,  or  of  2-hydroxydiphenyl  by  Adams’  method, 
gives  cls-2-cyclohexylcyclohexanol,  b.  p.  264 — 267°/748 
mm.,  m.  p.  63°  (lit.  60°)  [phenylcarbimide  derivative, 
m.  p.  153°  (lit.  148°)].  Dehydration  of  the  last-named 
alcohol  with  zinc  chloride  at  ISO — 190°  (cf.  Schrauth 
and  Gorig,  A.,  1923,  i,  1084)  furnishes  a  quantitative 
yield  of  nearly  pure  A^cycZohcxylcyclohoxene,  b.  p. 
234°/748  mm.,  m.  p.  —41°,  df*  0-9071,  »}]*  1-49556 
(nitrosoehlorides,  m.  p.  115°  and  140°),  reduced 
catalytically  (palladised  charcoal)  to  dicyclohexyl, 
b.  p.  232-5°/736  mm.,  m.  p.  0°,  The  dicycZohexyl 
obtained  by  catalytic  reduction  (Adams)  of  diphenyl 
(prepared  by  the  Fittig  reaction)  has  b.  p.  233°/736 
mm.,  m.  p.  2-25°,  df  *  0-8862,  wj];1  1-47977;  if  the 
dicyclohexyl  contains  moisture,  a  well-defined  fraction 
b.  p.  227 — 229°,  is  also  obtained.  Oxidation  of 
Ai-cyclohexylcyclohexene  with  allvaline  potassium  per¬ 
manganate  yields  adipic  acid,  whilst  treatment  with 
ozone  in  acetic  acid  solution  and  subsequent  oxidation 
with  permanganate  affords  £-keto-e-cyc!ohexylhexoio 
acid.  Similar  dehydration  of  trans-2-cyclohexylcyclo- 
hexanol  furnishes  a  mixture  of  '..nsaturuted  hydro¬ 
carbons,  b.  p.  231 — 234°/736  mm.,  m.  p.  —50°, 
hydrogenated  to  a  mixture  of  hydrocarbons,  b.  p, 
230 — 233°/736  mm.  Ozonisation  of  the  unsaturated 
hydrocarbons  and  subsequent  oxidation  with  per¬ 
manganate  affords  e-keto-s-cycZoliexvlliexoic  acid  and 
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oily  products.  Oximation  of  the  aldehyde  mixture 
obtained  from  the  ozonisation,  rearrangement  of  the 
oximes  with  phosphorus  pentachloride  in  ether,  and 
subsequent  hydrolysis  affords,  in  addition  to  adipic 
acid,  hexahydrobenzoie  acid,  cycZohexylamine,  and 
some  cydohexylacetic  acid  (amide,  m.  p.  167 — 16S°), 
thus  showing  that  A^cycZohexylcycZohexene  and 
A1-hoxahydrobcnzylcycfopcntcno  are  present  in  the 
original  mixture.  The  cycZopentenc  derivative  is 
formed  by  a  ring  contraction  similar  to  that  described 
by  Vavon  and  Mitchovitch  (A.,  1928,  516).  No 
evidence  was  obtained  for  the  presence  of  a  third 
substance  in  the  unsaturated  hydrocarbon  mixture. 
Contrary  to  the  statement  of  Schrauth  and  Gorig 
{he.  cit.)  there  appears  to  be  only  one  dicydohexyl. 

II.  Elimination  of  water  from  els-  and  trans- 

2-cycIopentylcycIopentanols - Reduction  of  2- 

cydopentylcydopentanone  with  sodium  and  alcohol 
gives  mainly  the  <m>w-alcohol,  whilst  catalytic  reduc¬ 
tion  (Skita)  affords  mainly  the  eis-alcohol.  The 
mixtures  obtained  are  purified  through  the  hydrogen 
phthalates,  yielding  cis-,  b.  p.  113°/13  mm.,  m.  p.  28°, 
df'7  0-9730,  1-48772  {phenylcarbimide  derivative, 

m.  p.  86°;  p-toluenesulphonate,  m.  p.  51°;  hydrogen 
phthalate,  m.  p.  93 — 95°),  and  trans-2-cydopentylcych- 
pentanols,  b.  p.  112 — 113°/12  mm.,  df3  0-9792,  wgj 
T48878  {phenylcarbimide  derivative,  m.  p.  92-5°; 
p-toluenesulphonate,  m.  p.  44 — 47°,  and  hydrogen 
phthalate,  m.  p.  1110).  Dehydration  of  either  of 
the  alcohols  with  zinc  chloride  at  140°  affords 
1:2:3:4:5:6:7: 8-octahydronaphthalene  (blue 
nitrosochloride,  m.  p.  91°)  as  the  main  product  (cf. 
Zelinski,  Titz,  and  Fatejev,  A.,  1927,  47);  a  small 
amount  of  a  second  hydrocarbon  [colourless  nitroso¬ 
chloride,  m.  p.  Ill0  (cf.  Wallach,  A.,  1912,  i,  568)]  is 
also  obtained  from  the  cis-derivative.  The  changes 
occurring  during  the  dehydration  are  probably  (i)  a 
ring  enlargement,  (ii)  a  pinacol  change,  and  (iii)  elimin¬ 
ation  of  water  from  the  formed  pinacol-alcohol. 

III.  Behaviour  of  esters  of  secondary  alcohols 
on  hydrolysis  and  thermal  decomposition.— 
cyclo Hexyl  p-toluencsvlphonate,  m.  p.  44 — 45°,  is 
hydrolysed  by  prolonged  treatment  with  water, 
dilute  hydrochloric  acid,  concentrated  sodium  or 
copper  acetate  solution,  and  concentrated  barium 
hydroxide  solution  at  100°  to  cycZohexene;  some 
q/cZohexyl  acetate  is  also  obtained  if  hydrolysis  is 
carried  out  with  concentrated  lead  aoetate  solution 
and  5%  acetic  acid.  The  p-toluenesulphonate,  m.  p. 
97 — 98°,  of  Z-fenchyl  alcohol  is  hydrolysed  by  15% 
sodium  hydroxide  solution  at  125 — 130°  to  96%  of 
a-fenchene  and  4%  of  a  fenchyl  alcohol,  the  p-nitro- 
benzoate,  m.  p.  123°,  of  which  is  not  identical  with  the 
a-  and  (3-esters  described  by  Kenyon  and  Priston  (A., 
1925,  i,  941).  The  p-iol uenesulphona le ,  m.  p.  96°,  of 
cis-a-decahydronaphthol,  m.  p.  93°,  is  decomposed  by 
boiling  with  methyl  alcohol  to  1  :  2  :  3  :  4  :  5  :  6  :  7  :  8- 
octahydronaphthalene.  Oxidation  of  this  hydro¬ 
carbon  with  alkaline  potassium  permanganate  affords 
a  glycol,  m.  p.  68—69°,  succinic  acid,  and  oily  acids ; 
distillation  of  the  oil  with  acetic  anhydride  gives  a 
ketone  (semicarbazone,  m.  p.  189°).  Reduction  of 
fra7w-a-ketodecahydronaphthalene  with  hydrogen  in 
presence  of  acetic  acid,  colloidal  platinum,  chloro- 
platinic  and  hydrochloric  acids  at  50°,  and  purific¬ 


ation  of  the  alcohol  formed  through  the  hydrogen 
phthalate  and  hydrogen  oxalate,  gives  a  new  trans¬ 
it  -decahydronaphthd,  b.  p.  232-5°  (corr.)/745  mm., 
m.  p.  49°,  the  p-toluenesidphonate,  m.  p.  68 — 69°,  of 
which  is  also  decomposed  by  boiling  -with  methyl 
alcohol.  The  p-toluenesulphonates  of  trans- a-,  m.  p. 
63°,  CiV(3-,  m.  p.  105°,  trans-$-,  m.  p.  75°,  and  trans-', (3- 
decahydronaphthols,  m.  p.  53°,  have  m.  p.  99 — 100°, 
77—78°,  63°,  and  111°,  respectively;  those  esters  are 
all  stable  towards  boiling  methyl  alcohol.  The  above 
asters  containing  two  adjacent  methylene  groups  are 
all  stable,  as  are  the  asters  containing  a  Zra?is-alkyl 
group  adjacent  to  the  ester  group.  An  adjacent  cis- 
alkyl  group,  however,  renders  the  ester  unstable,  and 
fission  to  the  acid  and  hydrocarbon  readily  occurs. 

Treatment  of  the  potassium  derivatives  of  Z-fenchyl 
alcohol  and  Zra?w-(3-decahydronaphthol,  m.  p.  75°, 
with  phosphoryl  chloride  in  toluene  affords  the  corre¬ 
sponding  neutral  phosphates,  m.  p.  160°  and  159°, 
respectively.  Thase  esters  are  unaffected  by  prolonged 
treatment  with  alcoholic  potassium  hydroxide  at 
160 — 170°.  Hydrolysis  of  the  phosphites  of  cis- [3-, 
in.  p.  105°,  and  <ra?w-(3-decahydronaphthol,  m.  p.  75°, 
and  Z-menthol  regenerates  the  original  alcohol. 
Similar  results  are  found  for  the  oxalates,  m.  p.  100°, 
111°,  and  142°,  respectively,  of  cis- a-,  m.  p.  93°, 
trans- a-,  m.  p.  63°,  and  trans- a-,  m.  p.  49°,  -decahydro- 
naphthols,  respectively,  (cf.  A.,  1927,  238).  Fenchyl 
alcohol  and  boric  acid  react  at  125°,  yielding  the  borate, 
C30K51O3B,  m.  p.  147°.  The  borate,  m.  p.  155°,  of 
Zraas-a-decahydronaphthol,  m.  p.  63°,  is  only  slowly 
hydrolysed  by  alkali,  regenerating  the  original  alcohol. 
cycZoHexanol,  cis-x.-,  m.  p.  98°,  trans- (3-,  m.  p.  75°, 
and  cis-p-,  m.  p.  105°,  -decahydronaphthols  do  not 
react  with  boric  acid.  The  following  orthosilicates  are 
prepared  by  heating  the  alcohol  with  silicon  tetra¬ 
chloride  in  absence  of  moisture,  the  m.  p.  of  the  ester 
being  given  in  parentheses  :  Z-menthol  (102 — 103°); 
cis- a-,  m.  p.  93  (116 — 118°);  trans- a-,  m.  p.  63° 
(105°) ;  cis-P-,  m.  p.  105°  (97 — 98°),  and  trans- a-,  m.  p. 
75°,  -decahydronaphthols  (124—125°).  All  the 
silicates  are  extraordinarily  stable  towards  boiling 
50%  potassium  hydroxide  solution,  but  are  rapidly 
hydrolysed  by  acids ;  this  indicates  fission  of  the 
silicon-oxygen  linkings. 

The  reactions  described  support  Skita ’s  conclusions 
(A.,  1920,  i,  832)  that  a  stable  alcohol  {trans)  is  formed 
during  alkaline  reduction  of  a  ketone,  whilst  the 
unstable  {cis)  form  is  produced  by  catalytic  reduction 
in  acid  media.  Isomerides  prepared  under  similar 
experimental  conditions  show  similar  reactivity,  and 
it  is  thought  that  the  instability  of  the  cis-esters  is 
related  to  the  polar  forces  (as  measured  by  the  dipole 
moment)  in  the  molecule.  It  is  suggested  that  both 
cis-  and  Zra?w-elimination  of  water  occurs  during  the 
dehydration  of  alcohols.  H.  Burton. 

Chlorination  of  phenol  with  dichlorocarb- 
amide.  M.  V.  Lichoscherstov  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1019 — 1023). — s-Dichlorocarb- 
amide  chlorinates  phenol  in  aqueous  alkaline  solutions, 
but  considerable  oxidation  occurs,  and  the  yields  are 
low.  In  the  presence  of  hydrochloric  acid,  however, 
the  reaction  proceeds  smoothly,  0-  and  p-chloro-, 
2  : 4-dichloro-,  and  2:4:  6-trichloro-phenols  being 
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obtained,  and  carbamide  regenerated.  The  chlorin¬ 
ation  can  be  easily  controlled.  M.  Zvegintzov. 

Bromination  of  phenol  with  dichlorocarb- 
amide  and  potassium  bromide.  M.  V.  Licho- 
scherstov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1025 — 1028 ;  cf.  preceding  abstract). — s-Diehlorocarb- 
amidc  reacts  in  aqueous  solution  with  potassium 
bromide,  liberating  bromine  and  regenerating  carb¬ 
amide.  The  bromine  can  be  used  quantitatively  to 
brominate  phenol,  o-  and  p-bromophenols  being 
obtained.  M.  Zvegintzov. 

Halogenation  of  phenolic  ethers  and  anilides. 

l.  Bromination  of  ethers  in  50%  acetic  acid. 
A.  E.  Bradfikld,  B.  Jones,  and  K.  J.  P.  Orton 
(J.C.S.,  1929,  2810— 2817).— A  study  has  been  made 
of  the  rates  of  interaction  of  bromine  and  certain 
p-ehloro-  and  p-bromo-phenyl  ethers  in  the  presence 
of  5  and  10  mols.  of  hydrobromic  acid  in  a  medium 
consisting  of  equal  volumes  of  glacial  acetic  acid  and 
water  (“  50%  acetic  acid  ”)  at  20°.  A  constant  value 
for  the  velocity  coefficient  is  not  obtained  when,  in 
the  application  of  the  mass  law  expressions,  the 
concentration  of  the  bromine  is  placed  equal  to  that 
of  the  titratable  bromine  (cf.  Bradfield  and  Jones, 
A.,  1928,  628),  since  only  that  portion  of  the  bromine 
“  unfixed  ”  as  perbromide  in  the  reaction  Br?+ 
Br'=Br3'  is  active  in  substitution  reactions.  By 
assuming  that  the  concentration  of  the  “  unfixed  ” 
bromine  is  always  at  the  equilibrium  value  and  the 
relation  between  the  “  unfixed  ”  and  the  total 
bromine  concentrations  is  given  by  if =[Br2][Br']/ 
[Br3'],  an  expression  for  the  velocity  coefficient, 

has  been  deduced,  from  which  K  has  been 
computed  to  be  0-021,  in  good  agreement  with 
values  deduced  by  other  methods  (cf.  W.  J.  Jones, 
J.C.S.,  1911, 99,  392).  The  velocity  coefficients  found 
with  10  mols.  of  hydrobromic  acid  (with  5  mols. 
there  is  a  small  but  regular  downward  drift  as  the 
reaction  progresses)  were :  p-chloro-,  0-665,  and 
p-bromo-anisole,  0-715;  p-chloro-,  1-51,  and  p-bromo- 
phenetole,  1-66;  p-chloro-,  4-77,  and  p-bromo-phenyl 
isopropyl  ether,  5-06.  The  relative  directive  effects 
of  the  groups  OR  and  of  chlorine  and  bromine  in 
these  halogenophenyl  ethers  have  been  calculated; 
the  effects  of  the  methyl,  ethyl,  and  isopropyl  groups 
are  independent  of  the  nature  of  the  p-substituent, 
and  those  of  the  p-chloro-  and  p-bromo-groups  are 
independent  of  the  nature  of  the  alkyl  group. 

The  velocity  of  bromination  of  ethers  increases 
rapidly  with  increasing  water  content  of  the  medium. 

A.  I.  Vogel. 

Halogenation  of  anisole  derivatives.  H.  H. 
Hodgson  and  A.  Kershaw  (J.C.S.,  1929,  2917 — 
2923). — Reduction  of  3-chloro-2-nitroanisole  with  tin 
and  hydrochloric  acid  gives  3  :  5-dichloro-o-anisidine, 
from  which  is  prepared  2:3:  5-trichloroanisole  (I), 

m.  p.  S4°.  This  was  synthesised  by  nitrating 
m-chloroacetanilide  in  glacial  acetic  acid  solution 
with  nitric  (d  1-5)  and  sulphuric  acids,  hydrolysing 
the  3-chloro-4-  and  -6-nitroacetanilides  produced  with 
hydrochloric  acid,  and  separating  the  two  amines  by 
distillation  in  steam  (the  3-chloro-6-nitroaniline  is 
volatile)  or  by  crystallisation  from  alcohol  (3-chloro- 
4-nitroaniline  is  less  soluble).  The  last-named  com¬ 


pound  was  converted  by  potassium  chlorate  and  con¬ 
centrated  hydrochloric  acid  at  50°  into  2:3:  6 -iri- 
chloro-4-nilroaniline,  m.  p.  143°,  then  by  the  diazo¬ 
reaction  into  2:3:  5-trich.loronitrobenzene,  m.  p.  45° 
(also  obtained  from  2  : 4-dichloroaniline  through 

2  :  4-dichloro-6-nitroacetanilide,  and  2  :  4-dichloro- 
6-nitroanilino),  2:3: 5-tricMoroaniline,  m.  p.  73°, 
by  iron  and  acetic  acid,  2:3:  5-trichlorophcnol,  m,  p. 
62°,  and  finally  by  methyl  sulphate  and  alkali  into  I. 

3-Chloro-2-iodoanisole  dichloride,  m.  p.  72°,  passes 
spontaneously  on  keeping  into  3  :  4-dichloro-2-iodo- 
anisole  (II),  m.  p.  84°.  This  was  synthesised  by  suc¬ 
cessive  conversion  of  o-dichlorobenzene  into  1  :  2-di- 
chloro-4-nitrobenzene,  3  :  4-dichloroanilino  (with  iron 
and  acetic 'acid),  3  : 4-dichlorophenol,  m.  p.  65°, 

3  :  4-d ichloro -2-n itrophen ol ,  m.  p.  76°  [with  nitric 
acid  ( d  1-5)  and  fuming  sulphuric  acid],  3  :  4-dichloro- 
2-nitroanisole,  m.  p.  126°,  and  II.  3  :  Q-Dichloro- 

2- iodoanisole,  m.  p.  21°,  was  prepared  from  2  :  5-di- 
chlorophenol  through  3  :  Q-dicMoro-2-nitrophenol,  m.  p. 
70°  (by  sulphonation  and  hydrolysis  with  steam), 
3  :  Q-dichloro-2-nitroanisole,  m.  p.  70°,  and  3  :  6-di- 
chloro-o-anisidine  (hydrochloride) . 

3-Chloroanisole-2-diazoperbromide  yields  3-chloro- 
2  : 4-dibromoanisole  and  not  the  2  :  6-compound  as 
previously  described  (Hodgson  and  Kershaw,  A., 
1928,  284).  Sulphonation  of  m-chlorophenol  at  100° 
occurs  almost  entirely  in  the  p-position,  since  on 
dibromination  and  subsequent  desulphonation 

3- chloro-2  :  4-dibromophenol  is  obtained. 

An  electronic  interpretation  of  these  results  on  the 
basis  of  current  electronic  theories  is  given,  3  :  iY-di- 
chloro-o-anisidinc  and  3-chloro-2-iodoanisole  being 
assumed  as  intermediate  products  for  3  :  5-di¬ 
chloro-o-anisidine  and  3  :  4-dichloro-2-iodoanisole, 
respectively.  A.  I.  Vogel. 

Supposed  3  -  nitro  -  4  -  ethanesulphonamido- 
phenetole  of  Autenrieth  and  Bernheim.  F. 
Reverdin  (Helv.  Chim.  Acta,  1929, 12,  1051 — 1052). 
— The  substance,  m.  p.  179°,  described  by  Autenrieth 
and  Bernheim  (A.,  1905,  i,  47)  as  the  mononit ro- 
derivative  of  4-ethanesulphonamidophenetole,  is 
shown  to  be  identical  with  3  : 5-dinitro-4-ethane- 
sulphonamidophenetole,  m.  p.  182°  (A.,  1929,  310). 

H.  Burton. 

Nitration  of  aromatic  compounds  in  alcoholic 
solution.  F.  Reverdin  (Helv.  Chim.  Acta,  1929, 
12,  1053—1059;  cf.  A.,  1929,  12S9).— Nitration  of 
p-chloroacetamidoanisole  with  nitric  acid  (d  1-4)  in 
alcoholic  solution  at  56°  affords  3-nitro-4-chloroacot- 
amidoanisole,  m.  p.  104°  (A.,  1923,  i,  320).  With 
acid  of  d  1-18  in  presence  of  boiling  alcohol,  nitration 
and  hydrolysis  occurs.  3-Nitro-4-chloroacetamido- 
phenetole,  m.  p.  95°,  is  obtained  by  both  the  above 
methods,  but  some  hydrolysis  occurs  with  the  acid  of 
d  1-18.  M etha n es ulphon -p-anisidide,  m.  p.  115°,  is 
converted  by  nitric  acid  (d  1-18)  in  hot  alcoholic 
solution  into  S-nitro-^-methanesulphonamidoanisole, 
m.  p.  125°;  with  acid  of  d  1-4,  3  :  5  -  din  itro-i- m  ethane- 
sulphonamidoanisole,  m.  p.  183°,  results.  Similarly, 
ethanesulphon-p-anisidide,  m.  p.  69°,  yields  3 -nitro-, 
m.  p.  95°,  and  3  : 5-dinitro-4-ethanesulphonamido- 
anisoles,  m.  p.  163°;  benzenesulplion-p-anisidide 
gives  3 -nitro-,  m.  p.  87°,  and  3  :  5-dinitro-4-benzene- 
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su Iplionamidoan i soles ,  m.  p.  170° ;  benzenesulphon- 
p-phenetidide,  ra.  p.  142°  (lit.  136°),  furnishes  3-nitro-, 
m.  p.  75°  (lit.  72°),  and  3  :  a-dmilroA-benzenesul-phon- 
amidophcneioles,  m.  p.  174 — 175°.  Attempted  nitra¬ 
tion  of  form-p-anisidide,  m.  p.  81°,  and  form-p- 
phenetidide,  in.  p.  68-5°,  under  similar  conditions, 
causes  hydrolysis.  The  results  now  and  previously 
obtained  ( loc .  cii.)  are  reviewed  briefly. 

H.  Burton. 

Oxidation  of  arylthiolarylides.  III.  E. 

Gebauer-Fulnegg  and  E.  Riesz  (Monatsh.,  1929, 
52,  365 — 37 1 ) . — 4-Chloro-2-nitro-  1-chlorothiolbenzene 
condenses  in  ethereal  or  in  benzene  solution  with 
various  primary  and  secondary  aromatic  amines. 
Ethylaniline  in  ether  gives  4:-chloro-2-7iitro-l-phenyl- 
ethylaminolhiolbenzene,  m.  p.  74°,  converted  by  oxid¬ 
ation  with  potassium  dichromate  or  hydrogen  per¬ 
oxide  in  boiling  glacial  acetic  acid  into  a  compound, 
C14Hi304N2SC1,  m.  p.  110—120°,  the  identity  of 
which  with  4-chloro-2-nitrobcnzencsulphon-~&-ethyl- 
anilide,  m.  p.  122°,  prepared  from  4-chloro-2-nitro- 
benzenesulphonyl  chloride  and  ethylaniline,  is  uncer¬ 
tain  ;  p-chloroaniline  in  ether  affords  i-chloro-2-nilro- 
\-p-chloroanilinothiolbenzene,  m.  p.  172°;  o-  and  p- 
toluidine  in  benzene  furnish,  respectively,  4-chloro- 

2-nitro-\-o-tolylaminothiolbenzene,  m.  p.  123°,  and 
4-chloro-2-nitro-l--p-tolylami?iothiolbenzene,  m.  p.  137°; 
4:-chloro-2-nitro  - 1  -  (2'  :  4'  - dichloroaniUno)thiolbenzcne, 
m.  p.  154°,  is  oxidised  by  hydrogen  peroxide  in  boiling 
acetic  acid  to  an  amorphous  product;  4-chloro-2- 
nitro-\-«.-naphthylaminothiolbcnzene,  m.  p.  180°,  and 
4:-chloro-2-nitro-l-$-naphlhylaminothiolbenzene,  m.  p. 
176°,  yield  amorphous  products  by  oxidation; 
mesidine  affords  4  -  chloro  -  2  -  nitro  - 1  -  (2'  :  4' :  Q'-tri- 
metIiylanilino)thiolbenzene,  m.  p.  178°,  which  by  oxid¬ 
ation  with  hydrogen  peroxide  in  boiling  glacial  acetic 
acid  gives  a  water-soluble  product,  thereby  differing 
from  the  foregoing  compounds,  and  by  use  of  milder 
conditions  yields  the  starting  material;  i-chioro-2- 
nitro-\--p-phe.nctidinothiolbenzene,  m.  p.  86°,  is  con¬ 
verted  into  amorphous  products  by  oxidation ;  s-di-4- 
chloro-2-nitrophenyUhiol-m-phenyleiiediamine,  decomp. 
70 — 80°,  gives  a  brownish-black,  amorphous  substance 
by  oxidation.  With  di-o-substituted  amines,  e.g.,  tri- 
chloro-  or  tribromo-aniline,  or  2 : 4-dichloro-l- 
naphthylamine,  4-chloro-2-nitro-l-chlorothiolbenzene 
does  not  condense  either  in  high-boiling  media  or  in  the 
presence  of  aluminium  chloride.  C.  W.  Siioppee. 

Stereoisomeric  resorcitols  [ci/ctohexane-1  :  3- 
diols]  and  phloroglucitols  [cj/clohexane-1  :  3  :  5- 
triols].  H.  Lindejiann  and  H.  Baumann  (Annalen, 
1929,  477,  78 — 98). — Reduction  of  resorcinol  with 
hydrogen  in  presence  of  water,  alcohol,  or  decalin  and 
a  nickel-cobalt^copper  catalyst  at  100 — 125°  affords 
a  mixture,  b.  p.  140 — 150o/r3  mm.,  of  cis-  and  trans¬ 
cyclohexane-1  :  3-diols ;  relatively  small  amounts  of 
cyclohexane  and  cycfohexanol  are  formed  as  by¬ 
products.  The  above  mixture  is  converted  by 
hydrobromic  acid  into  cis-,  m.  p.  112°,  and  trans- 
1  :  S-dibromocyclohezaiies,  b.  p.  116°/16  mm.,  m.  p.  1°. 
Acetylation  of  the  above  mixture  affords  the  insepar¬ 
able  mixture  of  acetates,  whilst  benzoylation  (pyridine 
method)  furnishes  cis-,  m.  p.  65°,  and  trans-cyclo- 
hexane-1  : 3-diol  dibenzoates,  in.  p.  121 — 123°,  separ¬ 
able  through  their  differing  solubilities  in  alcohol. 


Treatment  of  the  above  traas-dibromide  with  silver 
acetate  gives  trans-cycloAemne- 1  :  3 -dial  diacetale, 
b.  p.  95°/0-4  mm.,  together  with  the  acetate,  b.  p. 
35°/0-3  mm.,  of  A3-cyclo hexenol,  b.  p.  61°/19  mm. 
(phenylcarbimide  derivative,  m.  p.  83°;  a-naphthyl- 
carbimide  derivative,  m.  p.  127°).  Treatment  of  the 
diol  mixture  with  phenylcarbimide  yields  the  cis- 
bisphenylcarbimide  derivative,  m.  p.  213°  (corre¬ 
sponding  bis-a-naphlhylcarbitnidc  derivative,  m.  p. 
245°) ;  the  <raws-isomeride  could  not  be  obtained  pure. 
Triphenylmethylation  of  the  diol  mixture  affords  the 
cis-,  m.  p.  144°,  and  tram-di{triphenylmethyl)  ethers, 
m.  p.  199°,  separable  by  their  differing  solubilities  in 
warm  ethyl  acetate.  Hydrolysis  of  the  former  ether 
with  hydrochloric  acid  in  acetone  solution  gives  cis- 
cyclohexane- 1  :3 -diol,  b.  p.  141°/13  mm.,  m.  p.  83°, 
also  obtained  by  distillation  of  its  bisphenylcarbimide 
derivative  with  potassium  hydroxide,  trans-cyelo- 
Hexane- 1  :  ‘S-diol,  b.  p.  142 — 143°/20  mm.,  is  prepared 
by  similar  hydrolysis  of  the  above  ether.  The  bis- 
1  -mentliylcarbimide  derivative,  m.  p.  157°,  [a]Ur* 
—64-73°  in  alcohol,  of  the  cis-diol  is  hydrolysed  by 
methyl-alcoholic  potassium  hydroxide  solution  at 
100°,  regenerating  the  inactive  cis-diol. 

Similar  hydrogenation  of  phloroglucinol  in  presence 
of  decalin  affords  30%  of  a  mixture  of  a-  (+2H20), 
m.  p.  about  110°,  m.  p.  (anhydrous)  184°  (cf.  Wis- 
licenus,  A.,  1894,  i,  235)  {triacetate,  m.  p.  79° ;  tris- 
phe7iylcarbimide  derivative,  m.  p.  245°),  and  (3-cyclo- 
hexane-1  :  3  :  5 -triols,  m.  p.  145°  ( trisphenylcarbimide 
derivative,  m.  p.  160°).  H.  Burton. 

Nitrosation  of  phenols.  VII.  Resorcinol 
monomethyl  ether  and  m-cresol.  H.  H.  Hodgson 
and  H.  Cray  (J.C.S.,  1929,  2775— 2778).— Contrary 
to  Henrich  and  Rhodius  (A.,  1902,  i,  447)  and  in 
agreement  with  Henrich  and  Eisenach  (A.,  1904, 
i,  1007),  it  is  shown  that  nitrosation  of  resorcinol 
monomethyl  ether  yields  almost  exclusively  6-nitroso- 

3- methoxyphenol,  since  oxidation  with  dilute  nitric 
acid  gave  a  nearly  quantitative  yield  of  6-nitro-3- 
methoxyphenol,  m.  p.  95°  (also  produced  with 
hydrogen  peroxide  and  with  alkaline  potassium  ferri- 
cyanide).  The  constitution  of  the  latter  was  proved 
by  heating  with  potassium  carbonate  and  methyl 
sulphate  in  xylene  solution  at  140°  for  8  hrs.,  when 

4- nitroresorcinol  dimethyl  ether,  m.  p.  74°,  identical 

with  the  substance  prepared  from  3-chloro-4-nitro- 
anisole  or  by  the  action  of  excess  of  methyl-alcoholic 
sodium  methoxide  on  1  :  3-dichloro-4-nitrobenzene, 
ivas  produced.  Nitration  of  resorcinol  monomethyl 
ether  in  glacial  acetic  acid  solution  with  nitric  acid 
(d  1-5)  below  0°  afforded  chiefly  6-nitro-3-methoxy- 
phenol,  together  with  a  small  quantity  of  4-nitro-3- 
methoxyphenol,  m.  p.  144°,  separable  by  distillation 
in  steam.  Nitrosation  of  m-cresol  yielded  6-nitroso- 
m-cresol  (oxidised  to  6-nitro-m-cresol),  together  with 
a  small  quantity  of  4-nitro-m-cresol.  An  explanation 
of  these  results  on  the  basis  of  current  electronic 
theories  is  given.  A.  I.  Vogel. 

Aromatic  allyl  and  propenyl  compounds. 
H.  I.  Waterman  and  R.  Briester  (Rec.  trav.  chim., 
1929,  48,  1272 — 1277). — A  study  of  the  interactions 
of  eugenol  and  i.soeugenol  and  their  benzoates  in 
carbon  tetrachloride  solution  with  iodine  showed  that 
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(aa  -with  safrole  and  isosafrole)  the  allyl  compounds 
can  absorb  more  iodine  than  the  corresponding  pro- 
penyl  compounds  (cf.  A.,  1929,  999).  During  the 
iodination  of  eugenol  isomerisation  to  isoeugenol 
must  therefore  occur. 

The  setting  and  melting  point  of  pure  isosafrole 
is  6-7°  to  6-8°  and  of  eugenol,  —9-2°  to  —9-1°. 

R.  J.  W.  Le  FhvRE. 

Aromatic  allyl  and  propenyl  compounds. 
Geometrical  isomerides  of  isoeugenol.  H.  I. 
Waterman  and  R.  Priestee  (Rec.  trav.  chim.,  1929, 
48,  1278 — 1279). — Liquid  commercial  isoeugenol  does 
not  contain  a  geometrical  isomeride  of  isoeugenol, 
since  when  dissolved  in  benzene  and  shaken  with 
mercuric  acetate  solution  (to  remove  contaminating 
eugenol)  it  gave,  after  distillation  in  a  cathode 
vacuum,  only  crystalline  isoeugenol,  m.  p.  29 -4 — 
29-S°,  n'f;  1-5777.  It  is,  therefore,  merely  a  mixture 
of  eugenol  and  isoeugenol.  R.  J.  W.  Le  FkvRE. 

Rupture  of  naphthylmethane  derivatives  by 
hydrogenation  under  pressure.  W.  N.  Lpatiev 
and  B.  N.  Dolgov  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
950— 961;  cf.  A.,  1926,  949;  1927,  866,  1060).— 
When  hydrogenated  under  pressure  dihydroxydi- 
naphthyl-  and  phenyldihydroxydinaphthyl-methanes 
are  converted  into  the  corresponding  xanthen  by 
elimination  of  water,  the  xanthen  subsequently  under¬ 
going  further  hydrogenation  and  yielding  by  fission  of 
the  molecule  in  two  directions  hydrogenated  naphthal¬ 
enes  or  naphthols.  Thus,  pp'  -  dihydroxydi  -  a- 
naphthylmethane,  m.  p.  192 — 193°,  in  cyciohexane  at 
250— 260°/80 — 100  atm.  in  presence  of  nickel  oxide 
yields  tetrahydronaphthalene,  p-dccahydronaphthol,  a 
mixture  of  hydrogenated  naphthols,  methyl-p- 
naphthol,  possibly  partly  hydrogenated,  and  a  viscous 
oil,  b.  p.  255 — 270°/18  mm.,  probably  an  octahydro- 
benzoxanthen,  C10H10<^^>C10H10.  The  inter¬ 
mediate  2-hydroxydi-a-naphthyhuethano  has  not 
been  isolated,  although  its  existence  is  indicated  by 
earlier  work  (Ipatiev  and  Orlov,  A.,  1927,  251),  but 
this  decomposes  in  two  ways,  yielding  1-methyl- 
naphthalene  and  p-naphthol  or  naphthalene  and 
1-methyl-p-naphthol.  Similarly,  phenyl-pp-dihydr- 
oxydinaphthylmethane,  m.  p.  197°,  at  250 — 280° 
yields  1—3%  of  gaseous  hydrocarbons,  a  crystalline 
product,  m.  p.  167 — 168°,  probably  a  phenylocta- 
hydrodibenzoxanthen,  naphthalene  and  hydrogenated 
naphthalenes,  p-decahydronaphthol,  a  fraction,  b.  p. 
198 — 199°/18  mm.,  cfifO-9738,  probably  a  mixture  of 
highly  hydrogenated  xanthens,  and  a  fraction,  b.  p. 
185 — 186°/18  mm.,  d\l  0-9806,  rif,  1-5249,  representing 
the  hydrogenation  product  of  1-benzylnaphthalene, 
fission  of  the  intermediate  phenol  into  naphthalene 
and  benzyl- p-naphthol  being  the  main,  and  into  benzyl- 
naphthalene  and  p-naphthol  the  side  reaction.  Di- 
phenyl-a-naphthylcarbinol.  m.  p.  133°,  when  hydro¬ 
genated  at  250°"yields  diphenyl-a-naphthylmethane, 
m.  p.  149-5° ;  at  280 — 290°  the  latter  is  converted  into 
dicj/cZohexylmethane,  b.  p.  246 — 252°,  d*  0-S82,  rif 
1-4S22,  and  hydrogenated  naphthalenes,  a  result 
indicating  that  the  methane  carbon  atom  is  much 
more  firmly  attached  to  the  benzene  than  to  the 
naphthalene  nuclei.  These  results  confirm  previous 
observations  (Kauffmann  and  Egner,  A.,  1914,  i,  39; 


Wolff,  A.,  1893,  i,  222)  that  the  presence  of  naphthalene 
rings  promotes  the  formation  of  xanthens. 

R.  Brightman. 

Trimercapto-p-naphthol.  E.  Blumenstock- 
Halward  and  E.  Riesz  (Monatsh.,  1929,  52,  377 — 
378). — By  reduction  in  acetone  solution  with  zinc 
dust  and  concentrated  hydrochloric  acid  [3-naphthol- 
3:6:  8-trisulphonyl  chloride  (I)  yields  3:6:  8 -tri- 
thiol-fi-naphthol,  which  is  very  sensitive  to  oxidation 
and  is  isolated  as  the  tri-lead  salt  by  treatment  with 
lead  acetate,  or  as  the  tripicryl  derivative  by  heating 
its  alcoholic  solution  with  picryl  chloride  and  sodium 
acetate.  By  simultaneous  reduction  and  acetylation 
I  affords  3:6:  8-triacetylthiol-$-naphthyl  acetate,  m.  p. 
134°.  C.  W.  Shoppee. 

Configuration  of  inactive  inositol.  S.  Poster- 
nak  and  T.  Posternak  (Helv.  Chim.  Acta,  1929,  12, 
1165 — I1S1). — A  more  detailed  account  of  work 
previously  reviewed  (A.,  1929,  S07).  H.  Burton. 

Sterol  group.  VIII.  Reactions  of  isoe rgo- 
sterol.  I.  M.  Heilbron  and  F.  S.  Spring  (J.C.S., 
1929,  2807 — 2810). — Reindel,  Walter,  and  Rauch’s 
isoergosteryl  acetate  (A.,  1927,  241),  obtained  from 
ergosteryl  (3-acetate  and  dry  hydrogen  chloride,  is 
shown  to  be  a  mixture  separable  by  fractional 
crystallisation  from  benzene  and  alcohol  (1:2)  of 
x-isoergosteryl  acetate ,  m.  p.  139°,  [a]^91  —90-3°  in 
chloroform,  and  fi-isoergosteryl  acetate,  m.  p.  Ill— 
112°,  [ajft,,  —58-9°  in  chloroform.  Both  isomerides 
exhibit  an  absorption  band  at  247  pp,  but  a -slight 
difference  exists  in  their  molecular  extinction 
coefficients.  Hydrolysis  with  5%  alcoholic  potassium 
hydroxide  gives  a-isoergosterol  (I),  m.  p.  143 — -144°, 
[aisiti  -134-2°  in  chloroform,  yielding  a  deep  yellow 
colour  with  antimony  trichloride  and  a  pink  colour 
with  the  Rosenheim  reagent,  and  also  obtained  in 
nearly  quantitative  yield  by  refluxing  ergosterol  with 
10%  alcoholic  sulphuric  acid  for  1  hr.,  and  (3-iso- 
ergosterol  (II),  m.  p.  135°,  [a],«i  —95°  in  chloroform, 
respectively.  Four  atoms  of  hydrogen  are  absorbed 
on  hydrogenation  in  ethereal  solution  in  the  presence 
of  palladium  of  both  I  and  II,  a-ergostenol,  m.  p.  130 — 
131°,  being  formed.  Reindel,  Walter,  and  Rauch’s 
statement  (loc.  cit.)  that  three  ethylenic  linkings  are 
saturated  on  hydrogenation  with  platinum  is 
erroneous.  Reduction  of  I  with  sodium  and  amyl 
alcohol  yielded  dihydro  isoergosierol,  m.  p.  181 — 
182°,  [»]%,  —77-7°  in  chloroform  (acetate,  m,  p.  183°). 
The  mechanism  of  the  conversion  of  ergosterol  into 
i-soergosterol  is  discussed  and  it  is  concluded  that  the 
isomerisation  is  duo  to  a  shift  of  the  6:7  double 
linking.  Reindel  and  others’  suggestion  (loc.  cit.)  of 
the  production  of  a  conjugated  system  during  the 
isomerisation  has  been  confirmed  by  the  formation  of 
an  additive  compound  of  (3-isoergosteryl  acetate  and 
xr  p  pTx  maleic  anhydride,  m.  p. 

2  ,  159°  (cf.  Diels  and 

HC/  Y  Alder,  A.,  1928,  101S); 

Ji  J='C  1  no  condensation  is  ob- 

HC/  V — 1  *^2  tained  with  a-isoergo- 

HG'i  k.  iCil,  steryl  acetate,  thi3 

HO-HOH  OH,  "  (HI.)  being  attributed  to  a 

-  difference  in  spatial 

positions  of  the  respective  ring  systems.  If  one  of 
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the  double  linkings  in  ergosterol  occupies  the  A1:1S- 
position,  the  shift  takes  place  to  position  A2:3,  the 
•i'soergosterols  being  formulated  as  HI. 

A.  I.  VOGEL. 

Action  of  thionyl  chloride  on  cholesterol  and 
other  alcohols.  P.  J.  Datjghenbaugh  and  J.  B. 
Allison  (J.  Amcr.  Chem.  Soc.,  1929,  51,  3665 — 
3667). — When  cholesterol  is  treated  with  the 
theoretical  amount  of  thionyl  chloride  in  pyridine 
solution,  cholesteryl  sulphite,  m.  p.  186-5 — 187°,  is 
obtained.  Sulphites  are  obtained  similarly  from  ethyl 
and  butyl  alcohols,  and  phenol.  Cholcsteryl  sulphite 
is  stable  to  aqueous  acid  or  alkali  but  is  hydrolysed  by 
boiling  with  30%  alcoholic  potassium  hydroxide 
solution.  Similar  treatment  of  glucoso  diisopropyl- 
idene  ether  in  ethereal  pyridine  solution  affords 
a  sulphite.  When  cholesterol  is  treated  with  an 
excess  of  thionyl  chloride  and  a  small  amount  of 
pyridine,  and  the  mixture  boiled,  a  quantitative  yield 
of  cholesteryl  chloride  results.  With  the  sugar  deriv¬ 
ative  in  ethereal  pyridine,  little  or  no  sulphur  dioxide 
is  eliminated  when  the  reaction  mixture  is  boiled.  The 
product  formed  is  hydrolysed  to  the  original  sugar. 
Cholesterol,  under  similar  conditions,  yields  about 
S0%  of  the  chloride  and  20%  of  the  sulphite. 

H.  Burton. 

Nor-di/r-ephedrine,  a  convenient  base  for  the 
resolution  of  externally  compensated  acids. 
Resolution  of  dZ-benzenesulphonylalanine  and 
of  di-lV-phenylalanineamide-4-arsinic  acid.  C.  S. 
Gibson  and  B.  Levin  (J.C.S.,  1929,  2754—2758).— 
Nor-cZ-0-ephedrine,  m.  p.  77°,  [a]  +37-5°  in  methyl 
alcohol,  +24-7°  in  water  (sulphate,  [a]  +48-7°  in 
water;  cZ-0-methylephedrine  methiodide,  fa]  +42-3° 
in  water;  nor-d-+ephedrine  hydrogen  tartrate,  [a] 
+49-5°  in  water ;  dibenzoylnor-d-0-ephedrine,  [a] 
+32-8°  in  methyl  alcohol;  2V-benzoylnor-<Z-0- 
ephedrine,  [a]  +67*2°  in  methyl  alcohol;  0-benzoyl- 
nor-d-0-ephedrine  hydrochloride,  [a]  -37-6°  in  water), 
has  been  employed  in  the  resolution  of  dZ-bcnzene- 
sulphonvlalanine,  a  substance  not  previously  resolved 
(cf.  J.OS.,  1912,  101,  939;  A.,  1915,  i,  801;  1925, 
i,  137;  1928,  287),  and  of  dZ-phenylalanineamide- 
4-arsinie  acid.  When  warm  solutions  of  dl- benzene- 
sulphonylalanine,  m.  p.  124 — 125°,  in  aqueous  sodium 
hydroxide  and  of  nor-d-0-ephedrine  in  water  are 
mixed,  the  dAdB  salt,  m.  p.  147 — 148°,  [a]  +46-6°  in 
water,  is  obtained,  converted  by  ammonia  into 
d-benzenesulphonylalanine,  m.  p.  126 — 127°,  [a]  of 
sodium  salt  —33-4°  in  water.  The  mother-liquor 
yielded  the  l-6ose,  m.  p.  126 — 127°,  [a]  of  sodium  salt, 
—33-1°  in  water  (also  obtained  in  65%  yield  from 
d-alanine,  bcnzcnesulphonyl  chloride,  and  sodium 
hydroxide,  followed  by  acidification ;  [a]  of  sodium 
salt,  —10-5°  in  ethyl  alcohol),  dl -Benzenesulphonyl- 
alanine  methyl  ester,  and  dl-benzenesulphonylalanine- 
amide  have  m.  p.  52°  and  179 — 1S0°,  respectively. 
The  corresponding  derivatives  of  the  d-  and  Z-acids  are 
described  :  methyl  esters,  both  m.  p.  65 — 67°,  eZ-ester, 
[a]  +42-6°  in  ethyl  alcohol,  Z-ester,  —42-3°;  amides, 
both  m.  p.  211 — 212°,  d-amide,  [a]  +41-3°  in  ethyl 
alcohol,  Z-amide  —41-9°  (-75-0°  in  water). 

The  ZAcZB  salt,  m.  p.  217 — 223°  (decomp.),  [a] 
+8-97°  in  water,  was  similarly  prepared,  from 
dZ-phenylalanineamide-4-arsinie  acid  and  nor-d-0- 


ephedrine,  and  afforded  the  Z-acid,  m.  p.  247°,  [a]  of 
sodium  salt  —18-6°  in  wat  er  ;  the  cZ-acid,  [a]  of  sodium 
salt  — 17-12°,  was  isolated  from  the  mother-liquors. 
All  the  rotations  are  for  the  mercury  green  line 
(X  5461)  at  20°.  The  rotations  given  by  Smith  (A., 
1928,  309)  are  for  the  mercury  yellow  line  (X  5790). 

A.  I.  Vogel. 

Stereochemical  structure.  I.  Optically 
active  glycols  derived  from  d(— )-mandelic 
acid.  R.  Roger  (Helv.  Chim.  Acta,  1929,  12, 
1060—1067). — Magnesium  phenyl  bromide  reacts 
with  ethyl  a-hydroxybutyrate,  forming  i-aa-diphenyl- 
n-butane-u$-diol,  m.  p.  115 — 116°,  which  is  dehydrated 
by  boiling  20%  sulphuric  acid  to  benzhydryl  ethyl 
ketone.  The  above  glycol  differs  from  both  the 
isomeric  a-  and  (3-ethylhydrobenzoins  described  by 
Tiffeneau  and  L6vy  (A.,  1927,  1184),  showing  that  no 
change  in  structure  of  propionylphenylcarbinol  occurs 
during  its  reaction  with  magnesium  phenyl  bromide 
(cf.  Tiffeneau  ancl  Levy,  loc.  cit.). 

Magnesium  ethyl  bromide  and  d( — )-mandelamide 
afford  <\{—)~propionylphenylcarbinol,  in.  p.  39 — 40°, 
[a]'-p  —455°  in  benzene,  which  with  magnesium  phenyl 
bromide  yields  the  a  -form,  m.  p.  89 — 90°,  [a]g  +35°  in 
benzene,  of  <Z(+)-ethylhydrobcnzoin.  This  differs 
from  the  (3-form,  [a]j?  +21-7°  in  benzene  (McKenzie 
and  Wren,  J.C.S.,  1910,  97,  473;  McKenzie  and 
Roger,  A.,  1925,  i,  25).  Magnesium  benzyl  chloride 
and  d(  — )-mandelamide give  d(—)-phenylacctylphenyl- 
carbinol,  m.  p.  128 — 129°,  [a]$  —122-3°  in  acetone, 
which  is  converted  by  magnesium  phenyl  bromide 
into  $-d{-\-)-benzylhydrobenzom,  m.  p.  125 — 126°, 
[a]n  +106-7°  in  chloroform.  This  is  riot  identical 
with  <x-d(  — )-benzylhydrobenzoin  [Roger  and 
McKenzie,  A.,  1929,  317;  from  magnesium  benzyl 
chloride  and  <Z(—  )-benzoin].  Both  forms  give  the 
same  colour  reaction  with  sulphuric  acid. 

H.  Burton. 

Chaulmoogryl-bromo-  and  -chloro-phenols. 
P.  Santillan  and  A.  P.  West  (Philippine  J.  Sci., 
1929, 40,  493 — 497). — Ckaulmoogrates  of  the  following 
phenols  have  been  prepared  by  condensation  of  the 
phenol  with  chaulmoogrjd  chloride  in  presence  of 
phosphorus  trichloride  :  o-bromophenol,  m.  p.  51-5 — 
53°;  o-chlorophenol,  m.  p.  48 — 50°;  p-chlorophenol, 
m.  p.  53—55°;  and  tribromophenol,  m.  p.  54 — 56°. 

E.  H.  Sharples. 

Colour  reaction  of  oximes.  I.  de  Paolini 
(Gazzetta,  1929,  59,  816 — 819). — The  statement  of 
Raikowa  (A.,  1929,  911)  that  only  those  oximes  capable 
of  isomerisation  to  the  +  oxime  [-G(.'CH2)-NI1-0H] 
give  red  colorations  with  ferric  chloride  is  untrue,  for 
the  following  amidoximes  are  recorded  in  the  literature 
as  reacting  with  ferric  chloride  :  formanilideoxime, 
benzanilideoxime,  benz-o-toluidideoxime,  and,  in 
particular,  benzopiperidoxime  (Ley,  A.,  1907,  i,  301). 
The  coloration  with  ferric  chloride  is  attributed  to 
formation  of  complex  salts  with  the  tautomeric  form 
CRR'-CH-NO,  the  existence  of  which  is  indicated, 
whilst  the  0-oxime  form  is  excluded,  by  the  direct 
formation  of  bromonitroso-compounds.  The  intense 
colorations  given  by  a-  and  (3-oximino-acids  are 
probably  due  to  the  formation  of  complex  salts 
analogous  to  those  of  the  amino-acids. 

R.  K.  Caelow. 
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Action  of  potassium  hypobromite  on  o-benz- 
amidophenylbutyr amide.  S.  J.  Kanevskaja  (J. 
pr.  Chem.,  1929,  [ii],  124,  33 — 47). — o-Benzamido- 
phenvlbutyramide,  m.  p.  139 — 140°,  prepared  in  90% 
yield*  by  heating  the  nitrile  with  sulphuric  acid  at 
100°  for  10  min.,  reacts  with  1  mol.  of  potassium 
hypobromite  to  give  a  non-homogeneous  product 
which  when  extracted  with  chloroform,  evaporated, 
treated  with  5%  hydrochloric  acid,  and  again  extracted 
with  chloroform  gave  a  substance,  C^H^C^N,,,  m.  p. 
145 — 146°,  probably  a  ureido-compound.  The  acid 
extract  when  precipitated  with  alkali  followed  by 
extraction  with  chloroform  yielded  y-o -benzamido- 
phenylpropylamine,  m.  p.  126 — 127°,  soluble  in  water 
(hydrochloride,  m.  p.  276—277°;  benzoyl  derivative, 
m.  p.  158 — 159°),  and  y-5-bronio-2-benzamidophenyl- 
propylamine ,  m.  p.  169 — 170°,  insoluble  in  water 
[, hydrochloride ,  m.  p.  243°  (decomp.) ;  benzoyl  derivative, 
m.  p.  180 — 181°].  The  bromo-compound  was  oriented 
by  oxidation  with  5%  aqueous  potassium  per¬ 
manganate  to  5-bromobenzoylanthranilic  acid,  m.  p. 
248 — 249°,  further  converted  by  concentrated  hydro¬ 
chloric  acid  at  130 — 140°  into  p-bromoaniline. 
o-Benzamidophenylbutyric  acid,  m.  p.  156°,  and  its 
5-bromo-derivative,  m.  p.  178 — 179°,  were  also 
isolated. 

y-o-Aminophenylpropylamine  hydrochloride,  m.  p. 
228 — 230°  (decomp.)  (base,  b.  p.  165°/16  mm.),  and 
the  corresponding  5-6ro»io-derivative,  m.  p.  226°,  are 
produced  by  heating  y-o-benzamidophenylpropvl- 
amine  and  its  bromo-derivative  respectively  with 
hydrochloric  acid.  o-Benzamidophenylbutyric  acid 
and  potassium  hypobromite  yield  the  5-bromo- 
compound.  A.  I.  Vogel. 

Attempts  to  synthesise  disubstituted  deriv¬ 
atives  of  naphthalene.  A.  Angeletti  (Gazzetta, 
1929,  59,  851 — 858). — Attempts  to  bring  about  ring- 
closure  in p-substituted  phenylparaconie  and  p-benzyl- 
idenepropionic  acids  with  the  object  of  preparing 
1  : 7-aisub  stituted  naphthalenes  have  resulted  in  the 
separation  of  very  small  quantities  of  phenolic 
products.  p-Anisylidenepropionic  acid  is  unchanged 
by  distillation  under  reduced  pressure  or  by  treat¬ 
ment  with  sulphuric  acid.  When  distilled  under 
atmospheric  pressure  a  small  amount  of  phenolic 
product  may  be  separated  from  which  (1)  1  -hydroxy - 
7 -meth oxynaph thalene ,  m.  p.  122 — 124°  (darkens  at 
60°),  is  isolated.  p-Nitrophenylpara  conic  acid  yields 
a  trace  of  phenolic  substance  when  distilled,  p-4- 
Hydroxybenzylidcnepropionic  acid,  m.  p.  192 — 193° 
(decomp,  from  186°)  (calcium  salt,  +H20,  decomp. 
230°),  is  prepared  by  the  condensation  of  p-liydroxy- 
benzaldehyde  with  sodium  propionate  and  acetic 
anhydride.  The  acid  distils  under  reduced  pressure 
with  slight  and  under  atmospheric  pressure  with 
considerable  decomposition.  No  trace  of  1  : 7-di- 
hydroxynaphthalene  is  recognisable  in  this  product 
or  the  product  of  treatment  with  acids. 

It.  K.  Callow. 

Catalytic  reduction  of  hydroxybenzoic  acids. 
F.  Balas  and  L.  Srol  (Coll.  Czech.  Chem.  Comm., 
1929,  1,  658 — 667). — The  reduction  of  a  series  of 
hydroxvbenzoio  acids  and  their  derivatives  in 
alcoholic  solution  with  platinum -black  and  hydrogen 


at  the  ordinary  temperature  is  described.  Salicylic 
acid  yields  l-hydroxycyclohexane-2-carboxylic  acid, 
m.  p.  111°;  acetylsalicylic  acid  gives  hexahydro- 
benzoic  acid,  m.  p.  32°,  and  acetic  acid ;  phenyl 
salicylate  affords  dodecahydrosalol,  b.  p.  145°/12  mm., 
d'f*  1-0100,  »}?’’  1-4642;  wi-hydroxybenzoic  acid  gives 
CiS-3-hydroxycycfohexane- 1  -carboxylic  acid,  m.  p. 
132° ;  and  p-hydroxybenzoic  acid  yields  cis-A-hydroxy- 
cyclohexa ne-l-carboxylic  acid,  m.  p.  152°  (lactone, 
m.  p.  109 — 110°).  and  a  small  quantity  of  the  trans¬ 
acid,  m.  p.  119 — 120°.  A.  I.  Vogel. 

Synthesis  of  i-surinamine.  S.  J.  Kanevskaja 
(J.  pr.  Chem.,  1929,  [ii],  124,  48 — 51). — A  mixture 
of  an  ethereal  solution  of  p-methoxyphenylacetalde- 
hyde,  an  aqueous  solution  of  methylamine  hydro¬ 
chloride,  and  a  saturated  aqueous  solution  of  potass¬ 
ium  cyanide  is  vigorously  stirred  for  3  hrs.  when  an 
80%  yield  of  a.-methylamino-fi-'p-methoxyphenylpropio- 
nitrile  hydrochloride,  m.  p.  152 — 153°  (darkening  at 
140°),  is  obtained.  The  latter  on  keeping  with 
excess  of  concentrated  hydrochloric  acid  for  48  hrs. 
and  then  heating  for  5 — 6  hrs.  at  130 — 140°,  gave  an 
85 — 87%  yield  of  i-surinamine  (Ar-methyltyrosine), 
m.  p.  265 — 320°  according  to  rate  of  heating. 

A.  I.  Vogel. 

Preparation  of  ethyl  benzoylacetate.  R.  L. 
Shhiner  and  A.  G.  Schmidt  (J.  Amer.  Chem.  Soc., 
1929,  51,  3636 — 3638). — Ethyl  benzoylacetoacetate 
is  conveniently  prepared  from  ethyl  sodioacetoacetate 
and  benzoyl  chloride  in  benzene  solution.  The  above 
ester  (0-25  mol.)  is  hydrolysed  to  ethyl  benzoylacetate 
(78%  yield)  by  adding  it  to  a  mixture  of  water  (8-3 
mols.),  ammonia  (d  0-9 ;  0-1  mol.),  and  ammonium 
chloride  (0-6  mol.)  at  40°,  and  keeping  the  mixture 
at  40°  for  10  min.  (cf.  Claisen,  A.,  1896,  i,  557). 

H.  Burton. 

Lichin  substances.  VTI.  Synthesis  of  methyl 
p-orcinolcarboxylate  and  new  synthesis  of 
rhizonic  acid.  A.  Sonn  (Ber.,  1929,  62,  [B],  3012 — 
3016;  cf.  A.,  1917,  i,  143). — Ethyl  methjddihydro- 
resorcylate  is  converted  by  potassium  hydroxide  and 
methyl  iodide  followed  by  bromination  of  the  product 
into  ethyl  6-bromo-fi-orcinolcarboxylate,  m,  p.  112 — 
113°,  transformed  by  hydrogen  in  presence  of  pallad- 
ised  calcium  carbonate  or  by  palladised  asbestos  at 
150°  into  ethyl  p -ore inolcarboxyla te,  m.  p.  128°. 
Methyl  acetoacetate  and  methyl  crotonate  in  presence 

tj  r  of  sodium  methoxide  afford  methyl 

tt  methyldihydroresorcylate  (I),  m.  p. 

H2r  i<po  Aip  125 — 126°  after  softening’  con- 

OHl  /O  “  1C  verted  successively  into  methyl 

'Z  "  1  :  A-dimethylhydroresorcylatc,  m.  p. 

158 — 159°  after  softening,  and 
methyl  (t-orcin olearboxyla t e ,  m.  p.  141°.  Hydrolysis 
of  the  respective  ethyl  esters  with  cold,  concentrated 
sulphuric  acid  yields  6-bromo-(i-orc inolcarboxylic  acid, 
decomp.  204 — 205°,  and  p -orcinolcarboxylic  acid,  m.  p. 
1S5°  (decomp.).  Treatment  of  ethyl  p-oreinolcarb- 
oxylate  with  ethereal  diazomethane  affords  ethyl 
rhizonate,  m.  p.  81°  (cf.  Pfau,  A.,  1928,  1241),  whence 
rhizonic  acid,  m.  p.  about  210°  when  rapidly  heated. 

H.“Wren. 

Actyl  migration  during  partial  hydrolysis  of 
mixed  acylated  caffeic  acid.  E.  Pacsu  and  C. 
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Stieber  (Ber.,  1929,  62,  [B\,  2974— 2979).— Proto- 
catechualdehyde  is  converted  by  sodium  acetate  and 
acetic  anhydride  into  3  : 4-diacetoxyeinnamic  acid 
(: methyl  ester,  m.  p.  119 — 120°),  hydrolysed  by  cold 
sodium  hydroxide  to  3  : 4-dihydroxycinnamic  acid, 
m.  p.  200°.  The  last-named  acid  is  converted  by 
aqueous  sodium  hydroxide  and  ethereal  acetic  an¬ 
hydride  at  0°  into  i-hydroxy-3-acetoxycinnamic  acid, 
m.  p.  179 — 180°,  in  which  the  position  of  the  acetyl 
group  is  established  by  conversion  into  methyl 
\ i-methoxy-Z-acetoxycinnamate ,  m.  p.  116°,  identical 
with  the  compound  derived  from  acetylisoferulaic 
acid;  methyl  3-methoxyA-acetoxycinnamate  has  m.  p. 
124°.  4-Hydroxy-3-acetoxycinnamic  acid,  benzoyl' 
chloride,  and  sodium  hydroxide  at  — 15°  afford 
Z-acetoxy-i-benzoyloxycinnamicacid,  m.  p.  164°,  hydro¬ 
lysed  by  hydrochloric  acid  in  acetic  acid  to  4 -hydroxy- 
3-benzoyloxycinnamic  acid,  m.  p.  223°,  yielding  on  re¬ 
acetylation  i-acetoxy-3-benzoyloxycinnamic  acid,  m.  p. 
150°.  Treatment  of  4-hydroxy-3-benzojdoxycinnamic 
acid  with  ethereal  diazomethane  affords  methyl  4- 
methoxy-Z-benzoyloxycinnamate,  m.  p.  120°,  hydrolysed 
to  jsoferulaic  acid.  H.  Wren. 

Reaction  of  phthalyl  chloride  with  amides. 
T.  W.  Evans  and  W.  M.  Dehn  (J.  Amer.  Chem.  Soc., 
1929,  51,  3651 — 3652). — When  phthalyl  chloride  is 
heated  with  an  amide  in  presence  or  absence  of  toluene 
until  evolution  of  hydrogen  chloride  ceases  good 
yields  of  JV-acylphthalimides  are  obtained  (cf.  Tither- 
ley,  J.C.S.,  1904,  85,  1679;  1906,  89,  708).  The 
following  are  new  :  iS-benzenesulpthon-,  m.  p.  205° ; 
N-o-  and  -p -toluenesulphon-,  m.  p.  182°  and  231°, 
respectively;  'N-Z-nitro-p-toluenesuliihon-,  m.  p.  247°, 
and  N-2  :  5-dichlorophenyl-phthalimide,  m.  p.  185 — 
190°.  H.  Burton. 

Condensation  of  aldehydes  with  hydrazones. 
I.  Condensation  of  benzaldehyde  with  benz- 
aldehydephenylhydrazone.  A.  Giacalone  (Gaz- 
zetta,  1929,  59,  702 — 707). — Benzaldehyde  (1  mol.) 
condenses  with  benzaldehydephenylhydrazone  (2 
mols.)  at  100°  in  presence  of  zinc  chloride  to  yield 
pW-dibenzylidinedihydrazinotriphenylmethane, 
CHPh(C6H4-NH-N:CHPh)2,  m.  p.  196°  ( diacetyl  deriv¬ 
ative,  m.  p.  164°).  pp'-Diaminotriphenylmethane 
yields  on  diazotisation  and  reduction  with  sodium 
sulphite  the  unstable  pp' -dihydrazine,  m.  p.  about  45°, 
which  condenses  with  benzaldehyde  in  acetic  acid  to 
give  a  substance  identical  with  the  above. 

R.  It.  Callow. 

Photochemical  reactions  in  the  o-nitrobenzyl- 
ideneacetals.  o-Nitrobenzylidene-a3-glyceride. 

I.  Tanasescu  and  E.  Macovski  (Bull.  Soc.  chim., 
1929,  [iv],  45,  1022—1030;  cf.  A.,  1926,  726).— 
o-Nitrobenz  aldehyde  and  glycerol  when  heated  in  a 
current  of  dry  hydrogen  chloride  yield  o-nitrobenzyl- 
idene-aL^-glyceride,  b.  p.  221 — 223°/13  mm.,  239 — 
240°/25  mm.,  the  a(3-structure  of  which  is  based  on 
its  synthesis  (cf.  Hibbert,  A.,  1929,  47,  170)  and  the 
formation  of  a  benzoate,  phenylurethane,  and  1  -naphthyl- 
urethane.  When  insolated  alone  or  in  benzene  solu¬ 
tion  o-nitrobenzylidene-aP-glyceridc  is  converted  into 
the  o -nitrosocarboxyl  derivative, 

^(0H)W°  (I)  (dibenzoate),  which, 


unlike  the  o-nitrobenzylideneacetals,  yields  no  in- 
digotin  with  acetone  after  acid  hydrolysis.  The 
benzoate,  phenylurethane,  and  1 -naphthyl urethane 
are  similarly  isomerised  to  the  corresponding  o-nitroso- 
carboxyl  derivatives,  but  m-nitrobenzylidene-a.^-glycer- 
ule,  b.  p.  230 — 232°/13 — 14  mm.,  similarly  prepared, 
its  benzoate,  phenylurethane,  and  1  -naphthylur ethane  do 
not  undergo  such  photochemical  isomerisation. 

R.  Brightman. 

Substituted  benzyl  alkyl  ketones, 
CHRPh-CO-R'.  (Mlle.)  J.  Lfivv  and  P.  Jullien 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  941— 950).— The 
following  have  been  obtained  by  the  action  of  mag¬ 
nesium  alkyl  halides  on  substituted  phenylaceto- 
nitriles  :  a-phenyldiethyl  ketone,  m.  p.  225 — 228° 
(semicarbazone,  m.  p.  136°) ;  benzyl  a-phenylethyl 
ketone,  b.  p.  205 — 20G°/40  mm.  (semicarbazone, 
m.  p.  143—145°;  oxime,  m.  p.  82 — 83°);  a-phenyl- 
propyl  methyl  ketone,  b.  p.  220 — 225°  (semicarbazone, 
m.  p.  189 — 190°);  a -phenyldipropyl  ketone,  b.  p. 
242 — 245°  (semicarbazone,  m.  p.  106 — 107°) ;  y-plienyl- 
octan-8-one,  b.  p.  160 — 165°/20  mm.  (semicarbazone, 
m.  p.  98 — 99°) ;  y-phenylhexa n-fi-one,  b.  p.  235 — 236°, 
di  0-970  (semicarbazone,  m.  p.  130 — 131°;  oxime, 
m.  p.  42—43°) ;  %-phenylheptan-y-one,  b.  p.  240 — 
245^ (semicarbazide,  m.  p.  108 — 109°);  S-phenylnonan- 
z-one,  b.  p.  175°/25  mm.  (semicarbazone,  m.  p.  109°) ; 
a(3-diphenylbutan-y-one,  b.  p.  188 — 189°/20  mm. 
(semicarbazones,  m.  p.  144 — 145°  and  168°;  oxime, 
m.  p.  134°),  and  afi-diphenylpentan-y-onc,  b.  p. 
190 — 193°/15  mm.  (semicarbazone,  m.  p.  215 — 
216° ;  oxime,  m.  p.  106 — 107°).  p-Phenylhexan-y-one, 
ay-diphenylbutan-P-one,  y-phenylheptan-S-one,  and 
y-phenyloctan-8-one  have  also  been  prepared  by 
oxidation  of  the  secondary  alcohol  (p  -phenyl- 
hcxan-y-ol  has  b.  p.  150 — 155°/20  mm. ;  ay-diphenyl- 
butan-$-ol,  m.  p.  73°,  y-phenylheptan-l-ol,  b.  p.  145 — 
147°/20  mm.,  y-phenyloctan-8-ol,  m.  p.  45°).  ^-Phenyl - 
%-meithylpcntan-y-onc,  b.  p.  256 — 257°  ( semicarbazone , 
m.  p.  129 — 130°) ;  $-phenylheptan-y-one,  b.  p.  256 — 
257°  (semicarbazone,  m.  p.  129°) ;  $-phenyl-z-methyl- 
hexan-y-one,  b.  p.  237 — 240°  (semicarbazone,  m.  p. 
147-5 — 148°);  y-p>henyl-z-methylhexan-%-one,  b.  p. 
253 — 254°  (semicarbazone,  m.  p.  158 — 159°),  and 
s-phenyl-$-melhylheptan-8-one,  b.  p.  242 — 243°  (semi¬ 
carbazone,  m.  p.  141 — 142°),  are  similarly  obtained 
from  fi-jjhenyl-S-methytyentan-y-ol,  b.  p.  156 — 160°/ 
30  mm.,  p-phenylheptan-y-ol,  b.  p.  156 — 160°/30  mm., 
$-phenyl-z-methylhexan-y-ol,  b.  p.  135 — 137°/21  mm., 
y-phenyl-e-methylliexan-h-ol,  b.  p.  155— 15S°/20  mm., 
and  z-phenyl-$-mcthylheptan-8-ol,  b.  p.  153 — 155°/23 
mm.,  respectively.  ay-Diphenylpentan-P-one  is  also 
obtained  from  ay-diphenylpentan-p-ol,  m.  p.  74 — 76° 
(from  magnesium  benzyl  chloride  and  y-phenylbut- 
aldehyde),  and  by  the  action  of  magnesium  benzyl 
chloride  on  p-phenylbutyramide.  The  following  are 
also  obtained  by  the  action  of  magnesium  alkyl 
halides  on  disubstituted  amides  :  y-phenyloctan- 
8-one,  s-plienyl-P-methylheptan-8-one,  a S-diphenyl- 
hexan-y-one,  b.  p.  220 — 230°/24  mm.  (semicarbazone, 
m.  p.  129 — 130°) ;  z-phenyl-$-methyloctan-8-one,  b.  p. 
150 — 154°/24  mm.,  252 — 255°/760  mm.  (semicarb¬ 
azone,  m.  p.  106 — 107°) ;  y-phenyl-P-methyloctan-8-one, 
b.  p.  263 — 267°  (semicarbazone,  m.  p.  128°) ;  8 -phenyl- 
octan-y-one,  b.  p.  268°/760  mm.,  147 — 150°/16  mm. 
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(semicarbazone,  m.  p.  104 — 105°)  (from  p-phenyl- 
hexylamide,  m.  p.  96°) ;  z-phenylnonan-8-one ,  b.  p. 
275 — 277°  ( semicarbazone ,  m.  p.  100 — -101°);  8-phenyl- 
$-methyloctan-%-one,  b.  p.  172 — 175°/25  mm.  ( semi¬ 
carbazone ,  in.  p.  137 — 138°),  and  ay-diphcnylhexan- 
S-one,  b.  p.  207 — 208°/18  mm.  ( semicarbazone ,  m.  p. 
134°).  y-Phenylhexan-p-one,  y-phenyl-8-methyl- 
pentan-fi-one,  b.  p.  115 — 118°/28  mm.  ( semicarbazone , 
m.  p.  153 — 154°),  and  8-pnenylheptan-^-one,  b.  p. 
250 — 251°,  d‘  0-960  ( semicarbazone ,  m.  p.  166—158°; 
oxime,  m.  p.  63 — 66°),  arc  obtained  by  alkylation  of 
phenylace'tone.  ap-Diphcnylpentan-y-one,  ap-di- 
phenylhexan-y-one,  b.  p.  210 — 212°  ( semicarbazone , 
m.  p.  184 — lS4-5°;  oxime,  m.  p.  116 — 117°),  and 
nB-diphenyl-8-methylpcntan-y-one,  b.  p.  195 — 200°/ 
27  mm.  ( semicarbazone ,  m.  p.  205 — 206°;  oxime, 
m.  p.  122 — 123°),  are  similarly  obtained  by  benzyl- 
ation  of  the  corresponding  phenyl-butanone  or 
-pentanone.  R.  Brightman. 

Pyrocbemical  decomposition  of  azibenzil.  J.  J. 
Ritter  and  G.  M.  Wiedeman  (J.  Amer.  Chem.  Soc., 
1929,  SI,  3583 — 3586). — Diphenylketen  is  obtained 
in  45%  yield  -when  a  suspension  of  azibenzil  (benz- 
oylphenylazomethylene)  in  light  petroleum  (b.  p. 
60 — 90°)  is  boiled  until  the  solid  disappears.  A  small 
amount  of  bisbenzillietazine,  m.  p.  202°  (corr.),  is 
formed  during  the  reaction.  When  this  ketazine  is 
distilled,  benzoic  acid  and  benzonitrile  are  produced. 
The  supposed  additive  compound,  m.  p.  201°,  of 
diphenylketen  and  azibenzil  (Staudinger,  A.,  1911,  i, 
650)  is  probably  the  above  ketazine.  H.  Burton. 

[Action  of  hydrazine  hydrochloride  on  aromatic 
ketones.]  Anisilketazine.  J.  van  Alphen  (Ber., 
1929, 62,  [J3],  3029—3030). — The  compound  described 
by  Schapiro  (A.,  1929,  1302)  as  anisilhydrazone  is 
anisilketazine  (cf.  van  Alphen,  this  vol.,  91).  The 
action  of  hydrazine  hydrate  on  anisil  in  alcohol  gives 
anisilhydrazone,  m.  p.  143°  (decomp.)  [loc.  oil.}. 

H.  Wren. 

Ketonic  amines  and  local  anaesthetics.  L. 
Bermejo  and  L.  Blas. — See  this  vol.,  247. 

Action  of  Grignard  reagents  on  naphtha- 
quinones.  H.  Action  of  magnesium  phenyl 
bromide  on  a-  and  (3-naphthaquinones.  A. 
Fkanssen  (Bull.  Soc.  chim.,  1929,  [iv],  45,  1030— 
1044). — Further  fractionation  of  the  reaction  products 
from  magnesium  phenyl  bromide  and  a-naphtha- 
quinone  (A.,  1925,  i,  1146)  affords,  in  addition  to 
1  :  4-dihydroxydiphenyl-l  :  4-dihydronaphthalene,  a 
bluish-grey  substance,  decomp,  at  230°,  a  reddish- 
brown  substance,  decomp.  150°,  and  a  black,  tarry 
residue  from  which  indefinite  products  are  obtained. 
The  two  new  products  have  a  composition  intermediate 
between  that  of  a-naphtha-quinone  and  -quinol, 
C'i^HjoOo,  and  are  regarded  as  complex  quinbydrones 
resulting  from  isomerisation  of  the  quinols  first 
formed,  or  condensation  with  a  further  molecule  of 
naphthoquinone.  If  the  Grignard  reagent  solution  is 
added  dropwise  to  the  a-naphthaquinone  the  coloured 
substances  constitute  the  main  reaction  product  and 
only  traces  of  1  :  4-dihydroxydiphenyl-l  :  4-dihydro- 
naphthalene  are  obtained.  If,  however,  the  Grignard 
reagent  is  kept  in  excess  and  the  a-naphthaquinone 
added  gradually  with  continuous  agitation,  1  : 4-di- 


hydroxy  diphenyl- 1  :  4-dihydronaphthalene  is  formed 
almost  exclusively ;  under  these  conditions  the  second 
carbonyl  group  is  attacked  before  isomerisation,  e.g., 
r<  „  ^CPh(OMgBr)-CH  _ ^  r,  K  ^C(OMgBr):CPh 

can  take  place.  With  excess  of  magnesium  phenyl 
bromide  (3-naphthaquinone  gives  no  diquinol,  but 
25%  of  a  substance,  C16H,0O2,  m.  p.  187°,  yielding  a 
monoacetate,  m.  p.  70 — 71  ,  which  does  not  react  with 
p-nitrophenylhydrazine  or  alcoholic  hydriodic  acid  and 
on  oxidation  with  chromic  and  acetic  acids  yields  a 
brown  solid  but  no  o-benzoylbenzoic  acid.  The 
yC(OH):Cv 

'  structure  V  or 

/ - C< 

C6H.<  %  \CbH.  is  suggested  for  the  new 

\ch:c(oh)-cx  - 

product ;  it  may  result  from  loss  of  hydrogen  from  the 
intermediate  product  II,  which  is  produced  by  iso- 

(L)  (II.)  . 

merisation  of  I,  formed  by  hydrolysis  of  the  Grignard 
reaction  product.  R.  Brightman. 

Rearrangement  of  napbthaquinonepbenyl- 
hydrazones.  R.  Willstatter,  E.  Ulbrioh,  L. 
Pogany,  and  C.  MaimEri  (Annalen,  1929,  477,  161 — 
194). — Ethyl  chloroformate  and  p-formylphenylhydr- 
azine  react  in  boiling  benzene  forming  a-carbomethoxy- 
a-phenylhydrazine,  m.  p.  69 — 70°,  which  condenses 
with  1  : 4-naphthaquinone  in  cold  acetic  acid  solution 
yielding  methyl  1  :  ■i-naphthaquinon ephenylhydra zone- 
N  carboxylale,  m.  p.  181 — 182°  (corresponding  ethyl 
ester,  m.  p.  149 — 150°,  hydrolysed  by  20%  sulphuric 
acid  to  4-benzeneazo-a-naphthoi).  The  migration  of 
the  acyl  group  from,  nitrogen  to  oxygen  is  not  observed 
when  the  ethyl  ester  is  treated  with  potassium  hydr¬ 
oxide  in  ether  (cf.  Willstatter  and  Veraguth,  A.,  1907, 
i,  453) ;  an  additive  compound,  C^H^OgN^KOH,  is 
obtained,  and  when  an  ethereal  suspension-" of  this  is 
shaken  for  some  time  the  potassium  salt  of  4-benzene- 
azo-a-naphthol  is  produced.  Treatment  of  the  above 
naphthaquinonephenylhydrazono  -  N  -  carboxylates 
with  cold  methyl-alcoholic  barium  hydroxide  solution 
gives,  in  addition  to  the  benzeneazonaphthol,  re¬ 
arrangement  products,  in  which  the  carbalkoxy -group 
has  migrated  to  the  naphthalene  ring;  methyl  and 
ethyl  S-benzeneazo-5-hydroxy-l-naphthbate,  m.  p.  223° 
(decomp.)  and  224 — 225°,  respectively,  are  thus 
obtained.  Reduction  of  either  of  these  esters  with  a 
solution  of  stannous  chloride  in  methyl-alcoholic 
hydrochloric  acid  affords  the  lactam,  m.  p.  170°,  of 
8-amino-5-hydroxy-l-naphthoic  acid.  The  free 
amino-acid  is  oxidised  with  lead  dioxide  and  dilute 
sulphuric  acid  to  1  :  4 - naphthaqu  inone-5- carboxyl ic 
acid,  darkens  at  164°  and  blackens  at  170 — 185° 
without  melting  (lead  salt ;  methyl  ester,  m.  p.  115-5 — 
116°;  ethyl  ester,  m.  p.  79-5 — 80°),  also  formed  by 
similar  oxidation  of  5-amino-l-naphthoic  acid. 
Hydrolysis  of  the  benzeneazohydroxynaphth  oates 
with  a  mixture  of  acetic  and  hydrobromic  acids  gives 
the  lactam,  m.  p.  202-5 — 203°  [1  :  8-phenylpyridazone- 
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4- naphthaquinone  (Dziewonski,  Galitzerowna,  and 
Kocwa,  A.,  1927,  359)],  of  1  : 4-naphthaquinone- 

5- carboxylic  acid-4-phenylhydrazone,  also  obtained 
in  small  amount  from  5-hydroxy-l-naphthoic  acid 
and  benzenediazonium  chloride,  and  from  phenyl- 
hydrazine  and  1  :  4-naphthaquinone-5-carboxylie  acid. 
The  main  product  of  the  last-named  reaction  is 
5-benzcneazo-8-hydroxy-l-naphtkoic  acid,  m.  p.  214° 
(decomp.)  [methyl  ester,  m.  p.  179-5 — 180°  (decomp.)], 
formed  also  from  benzenediazonium  chloride  and 
8-hydroxy- 1 -naphthoic  acid.  Ethyl  4 -benzeneazo-a- 
naphthol -Q-carboxylale ,  m.  p.  78°  (corresponding 
dimethylamide,  m.  p.  107 — 108°),  is  prepared  from 
4-benzeneazo-a-naphthol  and  ethyl  chloroformate  in 
pyridine  at  0°,  whilst  ethyl  5-hydroxy-l-naphthoate 
couples  with  benzenediazonium  chloride  forming 
ethyl  6-benzen eazo-5 -hydroxy- 1  -n aphthoate,  m.  p.  161 — 
162°  (the  free  acid,  m.  p.  251°,  is  the  main  product  of 
the  coupling  reaction  with  5-hydroxy-l-naphthoic 
acid).  Ethyl  4.-benzeneazo- 1  -hydroxy -2-naphthoate, 
m.  p.  94-5°  [free  acid,  m.  p.  209°  (decomp.;  lit.  194°) 
( acetyl  derivative,  m.  p.  191°)],  and  ethyl 4-benzeneazo- 
«-naphthol-2'-  (+0-5C6H0),  m.  p.  181-5°,  -3'-,  m.  p. 
200°,  and  A'-carboxylates,  m.  p.  239-5°,  are  prepared 
by  the  usual  coupling  reactions. 

(3-Phenylsemicarbazide  (Busch  and  Walter,  A., 
1903,  i,  522)  reacts  with  p-benzoquinone  in  aqueous 
alcoholic  solution  at  0°  only,  forming  the  ^-phenyl- 
semi  carbazone,  m.  p.  114 — 115°.  This  is  decomposed 
readily  by  warming  with  solvents  to  4-liydroxyazo- 
benzene.  4-Hydroxyazobenzene-Q-carboxyl  chloride, 
in.  p.  86—87°  (corresponding  dimethylamide,  m.  p. 
152°),  is  prepared  from  the  hydroxy-derivative  and 
carbonyl  chloride  in  presence  of  benzene  and  dimethyl- 
aniline.  The  (3 -phenylsemicarbazone,  m.  p.  172 — 173° 
(decomp.),  of  1  : 4-naphthaquinone  is  converted  into 
benzeneazonaphthol  by  the  action  of  boiling  alcohol 
or  acetic  acid,  or  by  shaking  -with  potassium  hydroxide 
in  dry  ether;  the  diphenyUiydrazone,  m.  p.  186 — 187°, 
is  stable  to  alkali  treatment. 

l-Hydroxy-\-naphthonitrile,m.  p.  195 — 196°  (8-betiz- 
eneazo- derivative,  m.  p.  206°),  is  hydrolysed  by  50% 
alcoholic  potassium  hydroxide  solution  to  7-hydroxy¬ 
l-naphthoic  acid.  The  8-6e«zc?icazo-derivative  of  this 
is  converted  into  the  lactam,  m.  p.  237 — 238°  [1  :  S- 
p  heny  lpy  ridaz  one  -  2- naph  t  ha  qu  inone  (Dziewonski, 

loc.  cit.)},  of  1  : 2-naphthaquinone-S-carboxylic  acid- 
1-phenylhydrazone  by  heating  at  185°,  dissolution  in 
sulphuric  acid,  long  boiling  with  alcohol,  or  by  acidific¬ 
ation  of  a  hot  alkaline  solution.  4-Hydroxyazo- 
benzene-3-carboxylie  acid  eliminates  water  when  boiled 
with  acetic  anhydride  forming  the  lactam,  m.  p.  about 
1S1°,  of  p-benzoquinone-3-carboxylic  acid-4-phenyl- 
hydrazone.  H.  Burton. 

Additive  compounds  of  phenols  and  ammonia. 
V.  Ammoniation  of  derivatives  of  phenol, 
naphthols,  and  hydroxyanthraquinones.  E. 
Briner  and  H.  Kuhn  (Helv.  Chim.  Acta,  1929,  12, 
1067—1095 ;  cf.  A.,  1926,  1241 ;  1927,  1181 ;  1928, 
1238). — Using  the  methods  previously  described  (loc. 
cit.)  proof  of  the  formation  of  the  following  compounds 
is  obtained  (the  numbers  in  parentheses  are  heats  of 
ammoniation  in  kg.-cal.)  :  p-cresol  monoammoniate ; 
o-4 -xylenol  monoammoniate ;  m-a?n i nophen ol  mono¬ 


ammoniate,  greenish-brown ;  m -aminophenol  diam- 
moniate;  3-nitro-p-cresol  mono-,  red,  and  di-ammoni- 
ates,  yellow ;  2  :  6-dihydroxynaphthalene  mono-  (5-5) 
and  di-ammoniates  (1-3);  1:2 -aminonaphthol  eemi- 
(2-8),  mono-  (1-2),  and  di-ammoniates,  brownish-black; 
2  :  7-  (4-6),  1  :  5-  (6-7),  dark  brown,  and  2  :  8 -amino¬ 
naphthol  monoammoniates  (8-2) ;  alizarin  mono-  (5), 
violet,  and  di-ammoniates,  bluish-violet ;  quinizarin 
mono-,  dark  violet,  and  di-ammoniates,  violet-red; 
anthrapurpurin  mono-,  violet,  and  tri-  (di  1)-ammoni- 
ates;  \-nilro-2-hydroxyanthraquinone  mono-  (3-8), 
ochre,  and  di-ammoniates  (0-4),  reddish-brown; 
1-nitroA-hydroxyanthraquinone  monoammoniate  (3-7), 
carmine-red;  3 -nitroalizarin  mono-  (6-8),  brown, 
and  tri-  (dii)-ammoniates,  greenish-brown;  4 -nitro¬ 
alizarin  mono-  (6),  reddish-brown,  and  di-ammoniates, 
dark  brown;  l-amino-5-hydroxyanthraquinone  mono¬ 
ammoniate,  dark  red;  3 -aminoalizarin  diammoniate, 
dark  violet.  The  position  of  the  amino-group  in  the 
aminonaphthols  has  a  large  influence  on  ammoni¬ 
ation.  Diammoniation  occurs  only  when  the  amino- 
group  is  ortho  to  the  hydroxyl.  When  a  nitro-group  is 
ortho  to  the  hydroxyl,  diammoniation  is  again  favoured 
(cf.  loc.  cit.).  H.  Burton. 

Action  of  aromatic  sulphonyl  chlorides  on 
p-airunoanthraquinone.  New  vat  dyes.  E. 
Riesz  and  R.  Feiks  (Monatsh.,  1929, 52, 372—370). — 
The  purity  of  the  products  obtained  by  condensation 
of  p-toluenesulphonyl  chloride  and  p-aminoanthra- 
quinone  in  nitrobenzene  (Truttwin,  B.,  1923,  89a)  is 
improved  by  removal  of  the  medium  with  steam ;  the 
alkali-insoluble  dye,  C^H^OgNjS,  m.  p.  310 — 320° 
(decomp.),  obtained  in  addition  to  P-p-toluenesul- 
phonamidoanthraquinone,  m.  p.  289°,  is  probably 
N -p-toluenesulphonyl-2  :  7  -di  -  p  -  anthraquinonylamino- 
anthraquinone  (I).  The  same  products  are  obtained  in 
the  presence  of  anhydrous  sodium  acetate  or  cuprous 
chloride,  or  by  the  method  of  Ullmann  and  Medenwald 
(A.,  1913,  i,  735).  With  sodium  hyposulphite  and 
alkali  I  gives  an  orange-red  vat,  which  dyes  cotton  a 
fast  violet-brown.  A  series  of  compounds  analogous 
to  I,  prepared  by  the  above  method  using  various 
sulphonyl  chlorides,  has  the  same  tinctorial  properties ; 
an  accumulation  of  substituents,  especially  methyl 
groups,  in  the  sulphonyl  residue  leads  to  a  deeper  shade, 
but  sulphonic  acid  groups  appear  to  be  without 
influence.  C.  W.  Shoppee. 

Resins.  II.  Preparation  of  pure  a-  and 
p-amyrin  and  their  constitution.  P.  Horrmann 
(Arch.  Pharm.,  1930,  268,  64 — 76). — The  conversion 
of  amyrin  (from  Manila-elemi,  containing  approxi¬ 
mately  75%  of  a-  and  25%  of  p-amyrin)  into  its  pure 
a-  and  p-benzoates  in  much  better  yields  than  have 
hitherto  been  obtained,  is  described.  The  purified 
amyrin,  [ajg  +84-3°,  is  benzoylated  with  benzoyl 
chloride  and  pyridine  (92-7%  yield).  Separation  of 
the  mixed  benzoates  is  effected  by  shaking  with 
pentane,  in  which  the  a-benzoate  is  much  more 
soluble  (1  : 20)  than  the  P-compound  (1 :  150).  The 
residue  of  undissolved  p-benzoate  is  again  treated  with 
pentane  and  the  insoluble  residue  crystallised  from 
benzene  to  give  the  pure  p-benzoate,  m.  p.  230 — 231°. 
The  residue  from  the  evaporated  pentane  solutions 
(mainly  a-benzoate  together  with  a  little  of  the  p-benzo- 
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ate  and  some  unchanged  amyrin)  is  crystallised 
from  benzene  to  give  the  pure  a-benzoate,  m.  p.  194 — 
195°.  The  combined  residues  from  the  mother- 
liquors  are  re-benzojdated  and  the  separation  process  is 
repeated,  the  ultimate  yields  being  62%,  p-benzo- 
ate,  22-5%,  and  loss  15-5%.  By  hydrolysis  of  the 
pure  benzoates  with  aldehyde-free  alcoholic  potassium 
hydroxide  pure  a-amyrin,  m.  p.  183 — 1S4°,  b.  p.  243°/ 
0-74  mm.,  and  (3-amyrin,  m.  p.  193 — 194°,  b.  p.  259-5°/ 
0-8  mm.,  are  obtained  and  are  converted  by  oxidation 
with  chromic  and  acetic  acids  into  a-amyronc,  m.  p. 
125 — 126°,  b.  p.  249°/0-3  mm.  (semicarbazone,  de- 
eomp.  205 — 206°;  oxime,  m.  p.  240 — 241°),  and 
P-amyrone,  m.  p.  177 — 178°,  b.  p.  254°/0-3  mm. 
[semicarbazone,  m.  p.  244 — 245°  (decomp.);  oxime, 
m.  p.  269—270°],  the  m.  p.  of  these  derivatives 
generally  being  higher  than  those  previously  recorded 
in  the  literature.  Oxidation  of  a-amyrone  with 
absolute  nitric  acid  in  acetic  acid  gives  a  small 
quantity  of  a  crystalline  substance,  Ci0H26O5,  m.  p. 
209 — 210°,  whilst  evaporation  of  the  mother-liquor 
yields  an  amorphous  residue  separated  by  sodium 
carbonate  into  an  acidic,  amorphous  substance, 
CasH^oO^,  decomp.  220 — 225°  (equivalent,  by 
titration,  261),  and  an  amorphous  substance, 
C29H4309N3,  decomp.  220°,  which  is  insoluble  in 
sodium  carbonate  and  is  the  main  product  of  the 
oxidation  process.  The  two  last-named  substances 
seem  also  to  be  obtained  by  similar  oxidation  of 
P-amyrone,  although  absolute  identity  cannot  be 
established  owing  to  the  failure  to  obtain  them  in 
crystalline  form.  Attempts  to  prepare  sulphonic  acid 
derivatives  of  amyrin,  to  convert  amyrone  oximes 
into  isooximes,  or  to  prepare  an  i'sonitroso-derivative 
of  the  ketones  were  all  unsuccessful. 

J.  W.  Baker. 

Rotenone,  the  active  constituent  of  Derris 
root.  III.  Tubaic  acid.  S.  Takei  and  M.  Koide 
(Ber.,  1929,  62,  [B],  3030— 3034).— Mainly  a  more 
detailed  account  of  work  published  previously  (ef. 
A.,  1929,  933).  The  preparation  of  tubaic  acid  from 
rotenone  is  fully  described.  Thallium  tubate,  m.  p. 
169°,  methyl  tubate,  m.  p.  52°,  and  the  p- toluene- 
sulphonyl  derivative  of  hydrotubaie  acid,  m.  p.  70°, 
have  been  prepared.  H.  Wren. 

Oxidation  of  a-terpinene  with  perbenzoic 
acid.  L.  A.  Elson,  C.  S.  Gibson,  and  J.  L. 
Simonsen  (J.C.S.,  1929,  2732 — 2735). — A  specimen 
of  a-terpinene  of  b.  p.  173 — 180°,  dg  0-S529,  n'g  1-474S, 
was  added  to  an  ice-cold  solution  of  perbenzoic 
acid  in  chloroform.  The  product  was  separated 
by  distillation  etc.  into  three  fractions  :  (1)  con¬ 
taining  mainly  p-eymene  present  in  the  original  oil, 
(2)  consisting  of  1  :  4-oxido-A'~-p-menthe>ie, 

/CH—CRx 

CMe— 0— -C-CHMe,.  b.  p.  115— 117°/50  mm., 

ch2-ch,-' 

d.f,  0-9281,  1-4728,  oxidised  by  potassium  per¬ 

manganate  in  alkaline  solution  to  1  : 4-cineolic  acid, 
and  (3)  an  unidentified  complex  mixture.  Oxygen 
addition  to  a-terpinene  therefore  occurs  in  the  1  : 4- 
positions  and  the  projected  synthesis  of  the  com¬ 
pound  obtaiued  by  heating  ascaridole  to  150°  cannot 
be  realised.  '  R.  J.  W.  Le  Fevre. 


Derivatives  of  pinonic  acid.  0.  Fernandez 
and  M.  M.  Castilla  (Anal.  Fis.  Quim.,  1929,  27, 
659 — 662). — Pinononitrile,  b.  p.  about  140°/12  mm., 
is  prepared  by  heating  zinc  pinonate  with  lead  thio¬ 
cyanate.  It  is  impracticable  to  prepare  it  by  way 
of  the  amide,  m.  p.  179°,  because  of  the  low  yield 
of  the  latter.  Reduction  of  the  nitrile  by  sodium 
and  alcohol  yields  the  unstable  amine,  C10H17O(NH2) 

( hydrochloride ),  whilst  boiling  with  hydroxylamine  in 
alcohol  yields  the  amine  oxime,  NH2-C1()H15:N-OH. 
Interaction  of  pinonic  acid  with  sodium  or  amyl 
nitrite  gives  p inoylformaldoxime ,  from  which  the 
aldehyde,  b.  p.  162°/15  mm.  ( quinoxaline  derivative, 
decomp,  without  melting,  with  o-phenylenediamine) 
is  obtained  by  hydrolysis.  R.  K.  Callow. 

Transformations  of  ethylene  oxides  in  the 
terpene  series.  M.  Faidutti  (Compt.  rend.,  1929, 
189,  854 — 856). — Distillation  over  silica  or  pumice- 
stone  of  camphene  oxide,  b.  p.  90 — 92°/20  mm., 
prepared  by  the  action  of  perbenzoic  acid  on  cam¬ 
phene,  gives  camphenylaldehyde  (semicarbazide,  m.  p. 
191 — 192°).  Treatment  of  nopinene  with  perbenzoic 
acid  gives  an  oxide,  b.  p.  98 — 99°/33  mm.,  df  0-963, 
1-47576,  which,  by  similar  distillation  or  by 
treating  with  zinc  chloride  in  ethereal  solution,  gives 
an  aldehyde,  b.  p.  207 — 208° /755  mm.,  df  0-977, 
nf,  1-47703,  regarded  as  possibly  identical  with 
dihydromyrtenal.  A.  A.  Goldberg. 

Phenyl-substituted  camphor  and  its  deriv¬ 
atives.  S.  S.  Nametkin,  A.  S.  Kitchkin,  and 
D.  N.  Kdrsanov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1065 — 1079). — Tertiary  phenylbornyl  alcohol  (I), 
a-phenylcamphene  (II),  phenyltsoborneol  from  a- 
phenylcamphene,  p-phenylcamphene,  phenylcamphor, 
and  phenvlcamphane  were  investigated  with  the  view 
of  determining  the  position  of  the  phenyl  group  in 
phenylisoborneol  and  its  derivatives. 

Phenylcamphane,  b.  p.  147-5 — 148°/14  mm.,  m.  p. 
13-5°,  df  0-9817,  riN  1-5387,  was  obtained  from  the 
hydrazone  of  phenylcamphor,  m.  p.  67-5 — 68°,  by 
heating  with  sodium  ethoxide  in  a  sealed  tube. 
The  hydrocarbon,  on  nitration  with  dilute  nitric  acid, 
gave  only  a  compound  containing  a  secondary  nitro- 
group,  and  no  trace  of  a  tertiary  one,  thus  indicating 
the  absence  of  a  tertiary  hydrogen  atom,  and  of  the 
grouping  ICHPh.  The  position  of  the  phenyl  group 
is  thus  determined  and  the  mechanism  of  the  de¬ 
hydration  of  tertiary  phenylbornyl  alcohol  to  a- 
phenylcamphene  and  hydration  of  the  latter  to 
phenylzsoborneol,  m.  p.  115-5 — 116°,  elucidated,  and 
shown  to  be  similar  to  the  transformation  of  a-methyl- 
camphene  into  4-methylisoborneol  (Nametkin  and 
Briusova,  A.,  1928,  182). 
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During  the  process  of  dehydr¬ 
ation,  however,  a  pinacol-pinacolin 
rearrangement  may  partly  take 
place,  with  the  formation  of  (3- 
phenylcamphene  (III),  m.  p.  32-5°, 
b.  p.  128— 129°/7  mm.,  df  0-9919, 
1-5449,  which  was  isolated  from 
the  reaction  mixture.  M.  Zvegintzov. 

Optically  active  pinocarveol .  H .  Schmidt  (Ber. , 
1929,  62,  [J5],  2945— 2949).— Distillation  of  the 
residues  from  the  fractionation  of  the  oil  from 
Eucalyptus  globulus  discloses  the  presence  of  ter- 
pineol,  identified  as  terpin  hydrate.  A  portion, 
b.  p.  207 — 209°,  da  0-965,  a0  —42°,  when  treated 
successively  with  boric  acid  and  phenylcarbimide 
affords  the  phenylurethane  of  pinocarveol,  m.  p. 
84 — 85°,  from  which  pinocarveol,  b.  p.  208 — 209°/ 
750  mm.,  m.  p.  7°,  d *>  0-981,  nf,  1-49961,  [a]r, 
—  62-19°  ( a-naphthylurethane ,  m.  p.  95°),  is  derived. 
It  is  converted  quantitatively  by  sodium  acetate  and 
acetic  anhydride  into  the  acetate,  b.  p.  227 — 228°/ 
760  mm.,  dm  0-997,  aD  -fl5-8°,  and  by  dilute  sul¬ 
phuric  acid  into  a  bimolecular  hydrate.,  (C10H18O2)2, 
af,  -30-15°  in  alcohol.  Bromination  of  pinocarveol 
in  chloroform  or  alcohol  yields  a  compound 
(C10H16OBr)2,  m.  p.  160°,  stable  towards  perman¬ 
ganate.  Oxidation  with  chromic  acid  gives  mainly 
cuminaldehyde  with  some  pinocarvone.  H.  Wren. 

Bromination  of  desylacetophenone.  C.;  F.  H. 
Allen  and  E.  F.  Herrmann  (J.  Amcr.  Chem.  Soc., 
1929,  51,  3591 — 3594). — Bromination  of  desylaceto¬ 
phenone  in  chloroform  or  acetic  acid  solution  gives  a 
quantitative  yield  of  4-bromo-2  :  3  :  5-triphcnylfuran 
(A.,  1927,  971).  Bromination  of  small  amounts  of 
the  diketone  in  acetic  acid  containing  a  large  amount 
of  potassium  acetate  affords  <x.-bromo-v.$-dibenzoyl-$- 
phenylethane,  m.  p.  119°,  decomp.  130°,  in  25% 
ield.  This  is  converted  by  alcoholic  potassium 
ydroxide  into  o<P-dibenzoyls'tyrene  and  by  boiling 
acetic  acid  into  the  above  furan.  a-Benzoyl-P-p- 
toluoyl-a-phenylethane,  in.  p.  122°,  and  2-0-benzoyl- 
-phenylpropionylthiophen,  m.  p.  126°,  are  prepared 
y  Smith’s  method  (J.C.S.,  1890,  57,  649).  * 

H.  Bcrton. 

Catalytic  hydrogenation  of  the  pyrone  nucleus. 
J.  P.  DAvila  (Anal.  Fis.  Quhn.,  1929,  27,  637—646). 
— Catalytic  hydrogenation  of  ethyl  chelidonate  (ethyl 
1  : 4-pvrone-2  :  6-dicarboxvlate)  in  acetic  acid  in 
presence  of  platinum  oxide-platinum-black  yields  a 
mixture  of  ethyl  tetrahydropyran-2  :  6-dicarboxylate , 
b.  p.  170°/20  mm.  [acid,  m.  p.  188";  amide  (-}-H20), 
m.  p.  262°  (decomp.)],  and  a  fraction  of  b.  p.  180 — 
220°/20  mm.  The  latter  probably  consists  of  a 
mixture  of  ethyl  i-hydroxytetrahydropyran-2 :  6 -di- 
carboxylate,  m.  p.  52°  (-f  H,0),  (I),  and  the  lactone 
ester,  the  former  of  which  yields  4-hydroxytctrahydro- 
pyran-2  :  6-dicarboxylamide,  m.  p.  288°  (decomp.).  I 
is  obtained  as  the  chief  product  of  hydrogenation  in 
decalin  solution  and  is  isolated  in  the  pure  state  from 
the  reaction  mixture.  R.  K.  Callow. 

Phosphoryl  chloride  as  a  condensing  agent  in 
the  synthesis  of  coumarin  derivatives.  K.  6. 
Haik,  R.  D.  Desai,  and  R.  K.  Trivedi  (J.  Indian 
Chem.  Soc.,  1929,  6,  801 — S02). — The  authors  have 


been  unable  to  effect  condensation  of  a-naphthol  and 
ethyl  benzylacetoacetate  with  sulphuric  acid  as 
described  by  Jacobson  and  Ghosh  (J.C.S.,  1915,  107, 
424).  With  phosphoryl  chloride,  condensation  occurs 
readily.  Ethyl  benzylacetoacetate  condenses  with 
resorcinol,  pyrogallol,  and  phloroglucinol  in  presence 
of  phosphoryl  chloride  (cf.  loc.  cit.).  H.  Burton. 

Orienting  influence  of  oxonium  oxygen.  The 
nitration  of  2-phenylhenzopyrylium  perchlorate 
and  ferrichloride.  R.  J.  W.  Le  FAvre  ( J.C.S.,  1929, 
2771 — 2774). — 2-Phenylbenzopyrylium  ferrichloride 
and  perchlorate,  m.  p.  178 — 179°,  gave  by  nitration 
at  the  ordinary  temperature  3' -nitro-2-phenylbenzo- 
pyrylium  ferrichloride,  m.  p.  145 — 147°,  and  per¬ 
chlorate,  m.  p.  239 — 241°  after  softening  at  about 
230°.  The  yield  of  the  latter  salt  after  40  lira.’ 
nitration  using  nitric  acid  of  d  1-5  was  86%.  The 
14%  deficiency  may  have  been  due  to  destruction  of 
the  initial  salts  by  nitric  acid,  or  to  formation  and 
destruction  of  isomeric  2'-  or  4'-nitrophenylbenzo- 
pyrylium  salts.  4'-Nitro-2-phenylbenzopyrylium  per¬ 
chlorate  (obtained  from  salicylaldehyde,  p-nitroaceto- 
phenone,  formic  acid,  and  hydrogen  chloride)  had 
m.  p.  about  220°,  decomp,  about  225°,  and  was 
destroyed  by  nitric  acid  in  2  days.  The  above 
3'-nitrophenylbenzopyrylium  perchlorate  was  syn¬ 
thesised  similarly  using  m-nitroacetophenone.  Salicyl- 
idene- m-  and  -p -nitroacetophenones  (?)  have  m.  p.  252° 
and  297 — 298°,  respectively. 

R.  J.  W.  Le  Fevre. 

Colloidal  phenoxides.  I.  Relation  between 
constitution  and  colloidal  properties  in  benzo- 
y-pyrones.  W.  Baker  and  F.  M.  Eastwood  (J.C.S., 
1929,  2897 — 2907). — In  an  attempt  to  discover  any 
relationship  between  constitution  and  the  ability  to 
form  gels  in  dilute  alkali  hydroxide  solution  such  as 
is  shown  by  7-hydroxy-2  :  3-diphenylbenzo-y-pyrone 
(A.,  1925,  i,  1299)  a  number  of  closely-related  benzo- 
y-pyrones  have  been  prepared.  Although  no  simple 
relationship  exists,  the  following  substituents  must 
be  present  for  the  formation  of  a  colloidal  phenoxide  : 
(1)  a  hydroxyl  group  in  position  7  with  or  without  a 
second  hydroxyl  group  in  position  5;  (2)  a  phenyl, 
p-methoxyphenyl,  or  styryl'  group  in  position  2, 
further  substitution  in  these  groups  not  necessarily 
being  excluded;  (3)  a  phenyl  group  in  position  3 
except  when  a  styryl  group  occupies  position  2,  in 
which  case  a  p-methoxyphenyl  group  may  replace 
the  phenyl  group.  The  following  are  prepared,  the 
formation  of  a  gel  being  indicated  by  the  letter  (g) 
after  the  compounds  concerned .  7-Hydroxy-Z-phenyl- 
2-slyrylbenzo-y-p yrone,  m.  p.  298°  (slight  decomp.) 
(g),  is  obtained  by  hydrolysis  of  the  corresponding 
7-cinnamoyloxy-derivative  (Baker  and  Robinson,  loc. 
cit.)  with  aqueous-alcoholic  potassium  hydroxide  and 
precipitation  with  carbon  dioxide.  The  following 
are  obtained  by  fusion  of  the  appropriate  o-hydroxy- 
phenyl  benzyl  ketone  with  a  mixture  of  the  anhydride 
and  the  sodium  salt  of  the  appropriate  aromatic  acid  : 
5  :  7 -dihydroxy-2  :  Z-diphenylbenzo-,  m.  p.  252°  (g), 
methylated  with  methyl  sulphate  to  o-hydroxy-7- 
methoxy-2  :  Z-diphenylbenzo-,  m.  p.  193 — 194°  (together 
with  a  little  of  the  dimethyl  ether) ;  5  : 1 -dihydroxy - 
Z-phenyl-2-styrylbenzo-,  m.  p.  281°  (slight  decomp.) 
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(g),  through  the  intermediate  o-hydroxy-7-cinnamoyl- 
oz '/-compound,  m.  p.  232°;  7 -hydroxy -3-p-methoxy- 
phenyl-2-styrylbenzo-,  m.  p.  304°  (g),  through  the 
intermediate  7-cinnamoyloxy-dcriva.tive,  m.  p.  221° 
(the  required  2:4 -dihydroxy phenyl  p-methoxybenzyl 
ketone,  m.  p.  159°,  being  obtained  by  hydrolysis  of 
the  ketimine  obtained  by  the  action  of  dry  hydrogen 
chloride  and  zinc  chloride  on  an  ethereal  solution  of 
p-methoxyphenylacetonitrile  and  resorcinol  at  0°) ; 
7-hydroxy-2-phe>iyl-3-p-methoxyphenyJbenzo-,  m.  p. 
264°;  5  :  7 -dihydroxy-2-phenyl-3-p-metkoxyphenyl- 

benzo-,  m.  p.  230—231°  (acetyl  derivative,  m.‘  p. 
196 — 197°) ;  7 -hydroxy -3-phenyl -2 -p-methoxy phenyl  - 
benso-,  in.  p.  288°  (g) ;  7 -hydroxy -‘l :  3-di-p-methoxy- 
phenylbenzo-,  m.  p.  271 — 272°  (dimorphous); 

7  -  hydroxy -3 -phenyl  -  2  -  (3  :  4  -  dimethoxyphenyl)benzo 
m.  p.  240°  (the  preparation  of  which  requires  care¬ 
fully  controlled  conditions  which  are  described) 
(properties  of  its  alkali  salts  are  peculiar  owing  to  its 
marked  basic,  oxonium  properties),  methylated  with 
methyl  sulphate  in  aqueous-acetono  potassium 
hydroxide  solution  to  its  methyl  ether,  m.  p.  181° ; 
and  6-hydroxy-2  :  3-diphenylbenzo-,  m.  p.  258 — 260° 
(slight  decomp.)  ( sodium  salt),  -y-pyrone.  The  2  : 5- 
dihydroxy phenyl  benzyl  ketone,  m.  p.  109-5°,  required 
for  the  preparation  of  the  last-named  pyrone  is 
obtained  by  demethylation  of  the  corresponding 
2  : 5-dimethoxy-derivativo  (Kauffmann,  A.,  1906,  i, 
283)  with  a  mixture  of  hydriodic  and  glacial  acetic 
acids,  the  substance,  m.  p.  170°,  described  by  Finzi 
(A.,  1905,  i,  906)  as  this  ketone  probably  being  un¬ 
changed  quinol,  since  this  is  the  only  phenolic  product 
which  could  be  isolated  by  the  interaction  of  quinol 
with  phenylaeetic  acid  and  zinc  chloride  or  phenyl- 
acetyl  chloride  and  aluminium  chloride.  Derivatives 
with  a  benzyl  group  in  position  2  could  not  be  pre¬ 
pared,  since  2 : 4-dihydroxyphenyl  benzyl  and 
(3-phenylethyl  ketones  condense  with  phenylaeetic 
anhydride  and  sodium  phenylacetatc  to  give,  re¬ 
spectively,  7 -hydroxy -3-phenyl A-benzyl-,  m.  p.  232° 
(: methyl  ether,  m.  p.  1814—184°),  and  7 -hydroxy -3  : 4- 
dibenzyl-,  m.  p.  220°  and  210®  (dimorphous)  {methyl 
ether,  m.  p.  144°),  -coiimarin.  The  ketonic  inter¬ 
mediates  required  for  the  preparation  of  8-hydroxy- 
benzo-y-pyrones  could  not  be  prepared,  since  mag¬ 
nesium  benzyl  cyanide  would  not  react  with  2  :  3-di- 
methoxybenzaldehyde,  nor  with  2  :  3 -dimethoxybenzo- 
nitrile,  m.  p.  47°  (prepared  by  dehydration  of  the 
corresponding  benzaldoxime). "  Similarly,  condens¬ 
ation  of  guaiacol  with  ethyl  a-phenylacetoacetate 
gives  only  a  trace  of  an  unidentified  substance, 
C19H1602,  m.  p.  203°.  J.  W.  Baker. 

Non-tannin  substance  of  extract  of  Saxifraga 
crussifolia.  I.  Bergenin.  A.  E.  Tschitschi- 
babes,  A.  V.  Kirsanov,  A.  I.  Korolev,  and  N.  N. 
Voroshcov  (Bull.  Acad.  Sci.  U.S.S.K.,  1929, 323 — 354). 
— An  exhaustive  study  of  tho  constitution  of  bergenin 
fcf.  Garrau  and  Machelart,  Compt.  rend.,  1S80,  91, 
942 ;  Morelli,  A.,  1882, 159 ;  Povamin,  Vestnik  Tannin 
Ind.  (Russ,),  1921,  No.  13,  13:  Sadikov  and  Guthner^ 
A.,  1928,  207].  Bergenin  is  shown  to  be  5  : 7-di- 
hydroxy-6  -methoxy-  3  -  [a[3yS  -  tetrahydroxybutyl]  iso- 
coumarin  (I),  the  evidence  for  this  structure  being  as 
follows. 


OH  CH 

\j[CH(OH)]3-CH2-OH 

(I.) 


Although  bergenin,  C14H1609,  m.  p.  233°  (uncorr.), 
[a]fj  —37-25°,  contains  six  hydroxyl  groups,  as  is  shown 
by  Zerevitinov’s  method  (A.,  1912,  i,  841),  it  yields 
only  a  penta-acetyl  derivative,  m.  p.  199 — 203°.  Two 
of  the  hydroxyl  groups  are  phenolic  in  character,  since, 
with  sodium  ethoxide  in  absolute  alcoholic  solution, 
bergenin  gives  a  monosodium  salt  or,  with  a  large 
excess  of  the  ethoxide,  a  disodium  salt,  and  when 
methylated  by  means  of  diazomethane  it  forms 
dimeihylbergenin,  C13H1106(0Me)3,  m.  p.  about  80° 
(+2H20)  or  194 — 196°  (anhydrous).  Bergenin 
contains  no  aldehydic  or  ketonic  carbonyl  grouping 
and  no  free  carboxyl  group,  but  the  presence  of  a 
lactonic  grouping  is  shown  by  the  results  of  the 
slow  titration  of  the  solution  of  either  bergenin  or 
its  penta-acetyl  compound  with  aqueous  alkali 
hydroxide  in  presence  of  phenolphthalein. 

Oxidation  of  dimethylbergenin  with  alkaline  per¬ 
manganate  solution  yields  a  number  of  products,  of 
which  three  were  investigated  :  (1)5:6:  7 -trimethoxy- 
iso coumarin,  (05Ie)3C6H<^Q.‘^^,  m.  p,  84°,  which 


on  dissolution  in  the  theoretical  quantity  of  boiling 
0-lJV-sodium  hydroxide  and  subsequent  acidification 
gives  the  compound  (0Me)3-C6H(C02H),Cn2,CH0  [or 
(OMe)3C0H(CO2H)*CH:CH-OH],  m.  p.  129°,  this 
remaining  unchanged  when  boiled  with  dilute  acid  and 
yielding  trimethoxyisocoumarin  when  distilled  in  a 
vacuum.  Like  tsocoumarin  (Bamberger  and  Frew, 
A.,  1894,  i,  192),  the  compound  of  m.  p.  129°  gives  an 
uncrystallisable  resin  with  phenylhydrazine.  The 
action  of  excess  of  boiling  aqueous  sodium  hydroxide 
decomposes  trimethoxyisocoumarin  more  profoundly, 
giving  a  crystalline  compound,  C2.4H2BOll,  which  does 
not  exhibit  acid  properties  and  '  1 

composition  to  the  compound 

r,  r,  /Gh:ch-o-ch:ch.  r,  „ 

^6ll4<Ac<p - 0 - CO-^6^1 

from  isocoumarin  (Bamberger  and  Frew,  loc.  cit.). 

Alkaline  permanganate  oxidises  5:6:  7-trimethoxy- 
isocoumarin  to  3:4: 5-trimethoxyliotnophthalic  acid, 
C02H-CkH(OMo)3-CH2-C02H,  m.  p.  145—146°,  which 
forms  an  anhydride,  m.  p.  124 — 125°,  when  distilled  in 
a  vacuum,  and  may  be  synthesised  according  to  the 
following  scheme:  gallic  acid  — >  3:4: 5-tri- 
methoxybenzoic  acid  — >■  syringic  acid  — >-  tri- 
chloromethylhydroxydimethoxyphthalido 
OH-C6H(OMe)2<^^CjW>0 - 5-  4-hydroxy-3  :  5- 


similarly  obtained 


dimethoxyphthalidecarboxylic  acid  — >-  3:4:  5-tri- 
hydroxyhomophthalic  acid"  — >-  3:4:  5-trimethoxv- 
homophthalic  acid. 

(2)  Trimethoxywocoumar in-carboxylic  acid  (II),  m.  p. 
OMe  f,rr  254°,  which  loses  carbon 

OMe/^/  V-rO  H  di0iiide’  SivinS  5  :  *' :  7‘tri- 

nxr'  !  ^  L.u,h.  methoxyisocoumarin. 

VW°  (II.)  (3)  3  :  4  :  5-Trimethoxy- 

r®  phthalic  acid  (cf.  Alim- 

chandani  and  Meldrum,  J.C.S.,  1920,  117,  968). 

The  positions  of  the  methoxyl  groups  in  bergenin  are 
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shown  by  the  fact  that  bergenin  yields  3  :  5-dihydroxy  - 
4-methoxybenzoic  acid  when  fused  with  potassium 
hydroxide.  Bergenin  may  be  coupled  with  either  one 
or  two  molecules  of  a  diazonium  salt :  the  orange-red 
compound,  C14H1509-N2Ph,  decomposes  at  about  200°, 
and  the  cinnamon  compound,  C14H1409(N2Ph)2,  dyes 
wool  in  an  acid  bath.  In  the  formation  of  the  second 
class  of  compounds  it  is  possible  either  that  the 
second  diazophenyl  group  enters  the  pyrone  ring  of 
the  isocoumarin  nucleus  or  that  a  hydrazone  is  formed 
after  rupture  of  the  pyrone  ring.  Aminobergenin, 
C14H1709N+  3H20,  m.  p.  (decomp. j  224°  (anhydrous), 
forms  a  diazo-oxide,  C14H1709N2-j-2H20,  decomposing 
from  about  180°  onwards. 

The  action  of  ammonia  on  5:6:  7-trimethoxyiso- 
coumarin  yields  the  compound  (OMe)3C6H<^|^^.*^ 
and  that  on  5  :  6  :  7-trimethoxyi'socoumarincarboxylic 
acid  the  compound  (0Me)3C6H<^^>'^’.^^'^2®.  Ber¬ 
genin  and  dimethylbergenin  also  react  with  ammonia, 
the  product  probably  being 
,OP,  r*  W/CH— Q-[CH*OHVCH,-OH. 
(OK),C,H<C(OH):n  T.  H.  Pore. 

Coumaro-a-pyrones.  II.  X.  Sen  and  D.  Chak- 
ravarti  (J.  Indian  Chera.  Soc.,  1929.  6,  793 — 800). — 
Hydroxycoumarins  usually  condense  readily  with 
malic  acid  or  ethyl  acetoacetate  in  presence  of  sulphuric 
acid,  yielding  coumaro-a-pyrones.  Thus,  umbelli- 
ferone  and  malic  acid  give  a  coumaro- a -pyron e , 

S:£g>coH2<gES.  m.  p.  245-250°  (the  methyl 
derivative,  m.  p.  304 — 305°,  is  obtained  similarly  from 
4-mcthylumbelliferone).  Homoumbelliferone  and 
malic  acid  afford  a  methylcoumaro-a-pyrone,  m.  p. 
318 — 320°;  with  ethyl  acetoacetate  a  dimethyl- 
cou  maro-  u-pyrane  is  produced.  4-Methylumbelli- 
feronc  and  ethyl  acetoacetate  furnish  a  dimethyl- 
coumaro-a-pyrone,  identical  with  the  dimethyldi- 
coumarin  of  Hantzsch  and  Ziircher  (A.,  1S87,  830) ; 
similarly,  4-methylhomoumbelliferone  gives  a  tri- 
methylcoumaro-a-pyrone.  Daphnetin  and  malic  acid 
yield  a  hydroxycoumaro-a-pyrone  [methyl  derivative 
(monoacetate),  prepared  similarly  from  4-methyl - 
daphnetin],  5  :  7-I)ihydroxy-4-methylcoumarin  and 
malic  acid  afford  a  hydroxycoutnaro-x-pyrone,  decomp. 
320°  (acetate).  Alternative  formula!  are  suggested  for 
the  above  compounds.  H.  Burton. 

Penthian  series.  II.  Penthian-4-one.  III. 
Stereoisomeric  derivatives  of  some  penthianols. 
G.  M.  Bennett  and  W.  B.  Waddington  (J.C.S., 
1929,  2829—2832,  2832— 2838).— II.  Penthian-4-one 
reacts  with  the  appropriate  aryl  hydrazine  in  ethvl- 
alcoholic  solution  to  yield  the  phenylhydrazone,  _m.  p. 
119°  (converted  by  boiling  acetic  acid  into  penlhieno- 
indde,  I,  m.  p.  157°),  the 

i - C-CHyS  p -nilrophenylhydrazone,  m.  p. 

\  4>CH2-CH2  156°  (unaffected  by  boiling 

Vj  acetic  acid),  and  the  p-bromo- 

phenylhydrazone,  m.  p.  144° 
(giving  with  acetic  acid.  S-bromopenthienoindole.  m.  p. 
162°). 

Penthianone  gives  with  one  equivalent  of  hydrogen 
peroxide  an  impure  sulphoxide  ( ?),  m.  p.  113°,  and 


with  2-5  equivalents  the  corresponding  sulphone,  m.  p. 
170°.  Treatment  of  an  aqueous  solution  of  penthi¬ 
anone  with  potassium  cyanide  in  presence  of  sodium 
hydrogen  sulphite  gives  penthianone  cyanohydrin,  m.  p. 
63°,  which  is  hydrolysed  by  warming  with  hydro¬ 
chloric  acid  to  penthianolcarboxylic  acid,  m.  p.  133° 
(corresponding  sulphone,  m.  p.  208°).  Penthianone 
reacts  with  magnesium  phenyl  bromide  in  ethereal 
solution,  forming  4-phenylpenthian-A-ol,  m.  p.  78° 
(corresponding  phenylurethane,  m.  p.  186-5— 188° ; 
sulphone,  m.  p.  197°).  Magnesium  benzyl  chloride 
similarly  gives  4-benzylpenthian-4-ol,  m.  p.  51°  (phenyl¬ 
urethane,  m.  p.  194 — 195-5° ;  corresponding  sulphone, 
m.  p.  152-5°). 

Crystallographic  data  for  penthianone  are  recorded. 

II.  Oxidation  of  the  three  penthianols  (see  above) 
by  hydrogen  peroxide  gives,  in  each  case,  a  mixture 
of  two  stereoisomeric  oxides  as  required  by  theory. 
Thus  phenylpenthianol  gives  4-phenylpenthia?i-4-ol 
a-oxide,  m.  p.  187 — 187-5°,  and  f i-oxide,  m.  p.  199 — 
200°  ;  their  crystalline  forms  are  orthorhombic  and 
monoclinic,  respectively,  and  their  solubilities  in  ethyl 
acetate  at  20°  arc  0-422  and  0-475  g.,  respectively,  per 
100  g.  of  solvent.  From  benzylpenthianol  are  derived 
A-benzylpenlhian-A-ol  a-oxide,  m.  p.  186°  (ortho¬ 
rhombic),  and  fi-oxide,  m.  p.  150-5 — 152-5°  (mono¬ 
clinic);  their  solubilities  in  ethyl  acetate  (100  g.)  at 
20°  are  0-297  g.  and  0-872  g.,  respectively.  Penthianol- 
carboxylic  acid  yields  penthianA-ol-i-carboxylic  acid 
a-oxide,  m.  p.  222°  (decomp. ;  bath  preheated  to  210°), 
and  (3 -oxide,  m.  p.  182 — 184°  (decomp.) ;  their  solu¬ 
bilities  in  100  g.  of  methyl  ethyl  ketone  at  21-5°  are 
0-25  g.  and  0-30  g.,  respectively. 

Phenylpenthianol,  when  boiled  with  an  excess  of 
ethyl-alcoholic  methyl  iodide,  gives  only  4-phenyl-l- 
methylpenthianA-olsidphoniiim  a -iodide,  in.  p.  182-5° 
(decomp.),  when  the  crude  product  is  crystallised  from 
90%  alcohol.  The  crude  iodides  are  therefore  con¬ 
verted  by  aqueous  sodium  picrate  into  picrates  from 
which  are  isolated  4  -  phenyl  - 1  -  methylpenthian  -4-ol- 
sulphonium  a-picrate,  m.  p.  158°,  and  $-picrate,  m.  p. 
146 — 148°;  these,  by  acidification  with  hydrochloric 
acid  etc.,  give  a-  and  $-chloroplatinales,  m.  p.  190 — 200° 
and  m.  p.  165 — 194°,  respectively.  Addition  of 
aqueous  “  chloramine-T  ”  to  alcoholic  phenylpenthi¬ 
anol  yields  4-phenylpenthian-i-olA  -p-toluenesulphonyl- 
imine,  m.  p.  217°,  in  an  apparently  uniform  condition. 

Full  crystallographical  data  for  the  first  three  pairs 
of  isomerides  are  recorded.  R.  J.  W.  Le  Fevre. 

6  :  7-Dimethoxyisatin,  5  :  6-methylenedioxy- 
isatin,  and  the  nuclear  degradation  of 

3  :  4-methylenedioxyquindoline.  J.  M.  Guxland, 
R.  Robinson,  J.  Scott,  and  S.  Thornley  (J.C.S., 
1929,  2924— 2941).— The  results  of  four  series  of 
exploratory  researches  in  various  syntheses  are 
described.  (A)  Unsuccessful  attempts  to  prepare 

4  :  7-dimethoxyisatin  by  ring  closure  of  derivatives  of 
2  :  5-dimethoxvaniline.  The  last-named  substance, 
prepared  in  82%  yield  by  reduction  of  nitroquinol 
dimethyl  ether  under  prescribed  conditions,  is  con¬ 
verted  by  the  action  of  sulphuric  acid  on  its  mixture 
with  chloral  hydrate,  hydroxylamine  hydrochloride, 
and  water  at  its  b.  p.  into  di-( 2  :  o-dimethoxyanilino)- 
aceto-2  :  5 -dimethoxy anilide, 
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[C6H3(OMe)2-NH]?CH-CO-NH-C6H3(OMe)2 ( ?),  m.  p. 
210°,  isolated  as  its  sulphate,  m.  p.  298°  (decomp.). 
Gradual  addition  of  2  : 5-dimethoxyaniline,  with 
heating,  to  mixed  solutions  of  formaldehyde  and 
sodium  hydrogen  sulphite  gives  2  :  5-dimeth ox yan ilino- 
acetonitrile,  m.  p.  113-5°,  separated  from  the  by¬ 
product,  4  :  4' -di[cyanomethylamino)-2  :  5  :  2' :  o'-ieira- 
methoxyd  iphen  ylmethane, 

€N-CHa-NH-C6lI2(OMe)2-CH2-C(.H1(OMe)2-MH-CH2-CN, 
m.  p.  236°,  by  its  solubility  in  hot  95%  alcohol.  The 
nitrile  is  hydrolysed  by  cold  concentrated  sulphuric 
acid  to  2  :  5-dimclhoxyanilinoaeetamide,  m.  p.  164°. 
When  2  :  5-dimethoxyaniline  is  heated  with  anhydrous 
oxalic  acid  at  a  temperature  not  exceeding  130°, 
ox-2  : 5-dimelhozyanilic  acid,  m.  p.  138°,  is  obtained, 
whilst  by  heating  with  acetic  anhydride  and  glacial 
acetic  acid  and  subsequent  addition  of  bromine, 
acetoA-bromo-2  : 5-dimethoxyanilide,  m.  p.  123°,  is 
obtained.  This  is  hydrolysed  by  boiling  concen¬ 
trated  hydrochloric  acid  to  4-bromo-2  :  5-dimethoxy¬ 
aniline,  m.  p.  107°,  and  is  converted  by  nitric  {d  1*42) 
and  acetic  acids  into  aceto-4-nitro-2  :  5-dimethoxy¬ 
anilide  by  replacement  of  the  bromine  atom. 

(B)  Reduction  of  6-nitro-3  : 4-methylenedioxy- 
mandelic  acid  (prepared  from  crude  6-nitropiperonal ; 
Robinson  and  Robinson,  J.C.S.,  1914,  105,  1466)  by 
ferrous  sulphate  and  ammonia  followed  by  atmo¬ 
spheric  oxidation  of  the  solution  affords  5  :  6-mcthyl- 
cnedioxyisatin,  which  with  dilute  nitric  acid  at  60° 
undergoes  smooth  fission  to  ox-G-nitro-3  :  i-metkylene- 
dioxyanilic  acid,  m.  p.  183°  (decomp.),  hydrolysed  by 
hot  aqueous  sodium  carbonate  to  5-nitro-4-amino- 
pyrocatechol  methylene  ether. 

(C)  The  azlactone  (I),  obtained  in  75%  yield  when 
2-nitroveratraldehyde  and  hippuric  acid  are  condensed 
with  fused  sodium  acetate  and  acetic  anhydride,  has 
m.  p.  170°  (Bain,  Perkin,  and  Robinson,  J.C.S.,  1914, 


OMe  NH 


105,  2403,  give  145°),  is  converted  by  short  hydrolysis 
with  10%  sodium  hydroxide  or  dilute  alcoholic  hydro¬ 
chloric  acid  into  2-nitro-a-benzamido-3  :  4-dimethoxy- 
cinnamic  acid,  m.p.  224 — 225°  (decomp.)  {loc.  cit.,  m.  p. 
22S°),  but  by  prolonged  hydrolysis  with  boiling  dilute 
aqueous-alcoholic  sodium  hydroxidp  is  converted  into 
6  : 1-di math oxy i sa tin,  m.  p.  212 — 213°  [semicarbazone, 
m.  p.  254°  (decomp. )],  and  2-aminoveratric  acid.  The 
former  is  also  obtained,  together  with  a  larger  relative 
amount  of  an  add,  m.  p.  178°  (decomp.),  possiblv 
azodimethoxyphcniilgh/oxi/lic  acid. 
(Me0),CGHa(00-C02H)-^2-C6H,(0Me)2-C0-C02H,  by 
sodium  amalgam  reduction  of  an  aqueous  suspension 
of  2-nilro-3  : 4-dimethoxytnandelic  acid,  m.  p.  127° 
(prepared  by  hydrolysis  of  the  nitrile  obtained  by  the 
action  of  powdered  potassium  cyanide  and  glacial 
acetic  acid  on  2-nitroreratraldehyde).  6 : 7-Dimeth- 
oxyisatin  is  reduced  by  sodium  hyposulphite  in 
boiling  water  to  6  :  7-dimethoxyd ioxi ndole,  in.  pi  200° 
(decomp.,  after  softening  from  170°),  further  reduced 
by  sodium  amalgam  in  neutral  solution  to  6  : 7-di- 
methoxyoxindole,  m.  p.  192—193°.  The  last-named 


is  also  obtained  when  2-nitro-3  :  4-dimethoxyphenyl- 
acetic  acid  (Kay  and  Pictet,  J.C.S.,  1913,  103,  947)  is 
reduced  with  tin  and  hydrochloric  acid,  or  is  reduced 
by  ferrous  sulphate  and  ammonia  to  2-aniino-3  :  4- 
dimethoxyphenylacetic  acid,  m.  p.  154°  (decomp.), 
and  this  is  dehydrated  by  heating  at  160°. 

(D)  Condensation  of  6-aminopiperonal  (Rilliet  and 
Kreitmann,  A.,  1921,  i,  567)  with  technical  indoxvl 
fusion  in  boiling  95%  alcoholic  solution  in  a  coal  gas 
atmosphere  gives  3  :  i-methylenedioxyquindoline  (II), 
'  m.  p.  280°,  which,  however,  could  not  be  degraded  to 
S-carboline  (for  nomenclature,  see  below).  Rapid 
oxidation  with  the  minimum  quantity  of  chromic  acid 
in  glacial  acetic  acid  gives  only  a  small  yield  of  an 
acid,  m.  p.  312°  (decomp.),  which  probably  has  the 
structure  III,  whilst  nitration  with  nitric  acid  (d  1-42) 
gives  the  10-w‘tro-derivative,  decomp.  360°  with¬ 
out  melting,  with  previous  colour  changes.  Oxid¬ 
ation  of  this  nitro-compound  with  47%  nitric  acid 


gives  traces  of  the  acid  obtained  by  the  action  of 
boiling  29%  or  47%  nitric  acid  on  3  : 4 -dihydroxy- 
quindoline,  isolated  as  its  hydrochloride  +2-5H20, 
darkening  at  273°,  not  melting  at  308°  ( sulphate , 
decomp.  26S°),  obtained  from  3  : 4-methylenedioxy- 
quindoline  by  application  of  the  method  of  Spiith  and 
Lang  (A.,  1922,  i,  166).  Oxidation  of  this  base  with 
nitric  acid  gives  a  mixture  of  (probably)  7-nitro-S- 
carboline-3  :  4-dicarboxylic  acid,  and  7 -nitro-S-carb- 
oline-3 -car  boxy  lie  acid,  m.  p.  33S — 339°  (decomp.), 
into  which  the  whole  product  was  converted  by  heating 
with  acetic  acid.  Reduction  of  this  acid  with  ferrous 
sulphate  and  ammonia  gives  a  substance,  not  melting 
at  360°,  which  is  probably  the  corresponding  7-azoxy- 
acid.  In  numbering  the  carbolines  it  is  suggested 
that,  in  conformity  with  other  condensed  nuclear 
types,  the  substances  originally  known  as  3-,  4-,  5-,  and 
6-carbolines  should  be  renamed  2-,  3-,  4-,  and  5-carb- 
olines,  or,  better,  to  avoid  confusion,  a-,  £-,  y-,  and 
8-earbolines,  respectively,  3-carboline  being  repre¬ 
sented  by  IV.  J.  W.  Baker. 


Attempts  to  find  new  anti-malarials.  II. 
Amin  o  alkyl  quin  olinium  salts  and  some  related 
substances.  T.  R.  Seshadri  (J.C.S.,  1929,  2952 — 
2959). — Gabriel's  method  (A.,  1921,  i,  58)  for  the 
preparation  of  quaternary  pyridonium  salts  has  been 
extended  to  the  preparation  of  similar  derivatives 
of  quinoline,  6-methoxyquinoline.  and  Goquinoline. 
When  quinoline  is  heated  with  3-bromoethylphthal- 
irnide,  m.  p.  83°,  at  100°  it  gives  p-pkthalimidoethyl- 
quinolinium  bromide,  m.  p.  264 — 265°  ( picrate ,  m.  p. 
216 — 218°),  hydrolysed  to  fi-aminoethylquinolinium 

bromide  hydrobromide,  m.  p.  275 — 277°,  by  boiling 
aqueous  hydrobromie  acid.  The  corresponding 
chloride  hydrochloride  has  m.  p.  270 — 271°  {picrate, 
m.  p.  23S — 239°).  Oxidation  of  the  quaternary 
bromide  with  alkaline  potassium  ferricyanide  affords 
l-$-o-earboxi/benzamidoethyl-2-quinolonc  (as  I,  R  = 
[CH2[yNH-CO-C6H1-COaH)!  which  could  not  be  puri- 
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fied,  since  it  is  easily  converted  by  dehydration  into 
the  second  product  of  the  reaction,  \-$-phthalimido- 
ethyl-2-quinolone,  m.  p.  272 — 273°.  Either  of  these 
products  is  hydrolysed  by  boiling  dilute  hydrochloric 
acid  to  l-fi-aminoethyl-2-quinolone  hydrochloride,  m.  p. 
245 — 240°  |j picrate ,  m.p.  225°  (decomp.)].  Similarly, 
from  y  -  bromopropylphthalimide  are  obtained 


y-phthalimidopropylquinolinium  bromide,  m.  p.  259 — 
260°,  hydrolysed  to  y-aminopropylquinolniium  bromide 
hydrobromide,  m.  p.  271 — 273°  (chloride  hydrochloride, 
m.  p.  267 — 26S°),  and  oxidised  to  l-y-o-carboxybenz- 
amtdopropyl-2-qu inolone,  m.  p.  153 — 154°  (decomp.), 
hydrolysed  '  to  l-y-aminopropyl-2-quinolone  hydro¬ 
chloride,  m.  p.  217 — 21S°.  By  similar  methods  from 
6-methoxyquinoline  are  obtained  :  (i-phthalimido- 
ethyl-Q-methoxyquinolinium  bromide  +H»0  and  an¬ 
hydrous,  m.  p.  248 — 250°  (decomp")  (picrate, 
m.  p.  199 — 200°) ;  $-aminoethyl-6-melhoxyquinolmium 
chloride  hydrochloride,  m.  p.  264 — 265°  (decomp.) 
(picrate,  m.  p.  203 — 205°),  demethylated  by  heating 
with  concentrated  hydrochloric  acid  at  150—160°  to 
the  corresponding  -O-Ziydracy-derivative,  m.  p.  267 — 
269°  [picrate,  m.  p.  248 — 249°  (decomp.)j;  l-3-o- 
carboxybenzamidoethyl-,  m.  p.  144 — 145°  (decomp.), 
converted  by  heating  at  140 — 145°  into  1  -$-phthal- 
imidoethyl-,  m.  p.  188—189°,  -6-methoxy-2-quinolones ; 
1-^-aminoethyl-Q-methoxy-  and  -&-hydroxy-2-quinolonc 
hydrochlorides,  m.  p.  266 — 267°  and  281 — 282° 
(decomp.),  respectively  (picrates,  m.  p.  237°  and  254 — 
256°,  respectively) ;  y-phthalimidopropyl-Q-methoxy- 
quinolinium  bromide,  +0-5H2O,  m.  p.  125 — 127° 
(decomp.),  and  anhydrous,  m.p.  198 — 200°  (picrate, 
m.  p.  208 — 210°),  converted  by  the  action  of  silver 
oxide  on  its  hot  aqueous  solution  into  the  betaine 
anhydro-y-o-carboxybenzamidopropyl  -  6  -  methoxyquinol- 
inium  hydroxide  (II),  sinters  140°,  decomp.  19S — 199°; 
y-aminopropyl-6-melhoxy-  and  - 6 •  hyd roxy-q u  i no! i n him 
chloride  hydrochlorides,  m.  p.  259—261°  (decomp.), 
and  274 — 276°,  respectively;  1-y-o-carboxybenzamido- 
propyl-,  m.  p.  164—165°  (decomp.),  and  1  -y-phthal- 
imidopropyl-,m.ip.  149 — 150°,  -(j-mcthoxy-2-quinolones; 

1- y-aminopropyl-Q-methoxy-,  and  -  6  -  hyd  roxy-2-qu  i  nol- 
one  hydrochlorides,  m.  p.  239—240°  and  277 — 279°, 
respectively.  From  Tsoquinolino  are  obtained 
f i-phthalimidoethylisoquinolinium  bromide,  m.  p.  291 — 
292° ;  $-aminoethylisoquinolinium  bromide  hydro- 
bromide,  m.  p.  2S6— 2S8°  [ chloride  hydrochloride,  m.  p. 
273 — 275°,  also  obtained  through  the  bctahie,  m.  p. 
186 — 1S9°  (decomp.)];  2-$-o-carboxybenzamidoethyl-, 
m.  p.  167 — 16S°  (decomp.),  and  2 - fj-phthalimidoethyl- , 
m.  p.  185 — 1S6°,  -iaoquinolones ;  2-^-aminoethyliso- 
quinolonc  hydrochloride,  m.  p.  237 — 239°;  y-phthal- 
imidopropylisoqttinolinium  bromide,  m.  p.  243 — 245°; 
y-arninopropyh&oquinolinium  bromide  hydrobromide, 
in.  p.  228 — 229°;  y-aminopropyliwquinolinium 
chloride  hydrochloride,  m.  p.  236 — 237°  (sintering  135°) : 

2- y-pkthalimidopropyHsoquinolone,  m.  p.  157 — 15S°; 

and  2-y-aminopropi/lisoquinolone  hydrochloride,  m.  p. 
189—191°.  '  J.  W.  Baker. 


Condensations  of  benzaldehyde  and  ethyl 
acetoacetate  with  carbamide  and  thiocarb amide. 
L.  E.  Hixkel  and  D.  H.  Hey  (Rec.  trav.  chim.,  1929, 
48,  1280— 12S6). — Benzaldehyde,  carbamide,  and 
ethyl  acetoacetate  reacted  together,  either  alone  or  in 
hot  alcoholic  solution,  to  give  ethyl  benzuramido- 
crotonate,  m.  p.  206°  [ditromo-derivative,  nr.  p.  182 — 
183°  (decomp.)],  and  ethyl  4-phenvldihydrolutidine- 
3  : 5-dicarboxvlate.  m.  p.  156°  (7e/ro6ro»zo-derivative, 
m.p.  131°). 

Ethyl  3-uramidocrotonate  reacted  with  benzalde¬ 
hyde  in  alcoholic  solution  to  form  ethyl  benzuramido- 
crotonate;  with  the  addition  of  ethyl  acetoacetate 
higher  yields  were  experienced  and  somo  ethyl 
4-phenyldihydrolutidine-3  :  5-dicarboxylate  was  also 
formed.  The  last-named  compound  was  mainly 
formed  when  molecular  proportions  of  benzaldehyde, 
ethyl  acetoacetate,  and  ethyl  (3-amino-S-uramido- 
butyrate  were  heated  in  alcoholic  solution. 

Benzylidenediureide,  ethyl  acetoacetate,  and  alcohol 
gave  chiefly  ethyl  benzuramidocrotonate  accompanied 
by  a  little  ethyl  4-phenyldihydrolutidinc-3  : 5-di¬ 
carboxylate  . 

Ethyl  p-uramidocrotonate  has  m.  p.  171°  (lit.  147°, 
165 — 166°),  but  the  m.  p.  varies  according  to  the 
crystallisation  solvent  used,  evidently  owing  to  the 
occurrence  of  the  prototropic  change :  CIC'N 
C*CI2T,  since  alkaline  hydrolysis  etc.  of  the  ester  of  m.  p. 
171°  gives  methyluracil  quantitatively,  whilst  similar 
treatment  of  the  lower-melting  varieties  gives  only 
small  amounts  of  this  substance. 

[With  O.  Samuel.] — Benzaldehyde,  thiocarbamide, 
and  ethyl  acetoacetate,  when  heated  in  presence  or 
absence  of  alcohol  as  solvent,  gave  ethyl  bemthio- 
uramidocrotonate,  m.  p.  205°,  along  with  an  isomeric 
compound.,  m.  p.  203°.  The  ester,  m.  p.  205°,  when 
boiled  with  aqueous-alcoholic  chloroacetic  acid, 
formed  ethyl  benzuramidocrotonate,  but  the  isomeric 
compound  gave  a  new  compound,  CuH1803N2,  m.  p. 
203-5°.  R.  J.  W.  Le  FirvRE. 

Condensation  of  2-aminopyridine  with,  form¬ 
aldehyde.  A.  E.  Tschitschtbabik  and  I.  L. 
Knunjaxz  (Ber.,  1929,  62,  [£],  3048—3053).— 
2-Aminopyridine  reacts  readily  with  formaldehyde, 
yielding  non-crystalline  products  converted  by  excess 
of  the  aldehyde  in  presence  of  boiling  formic  acid  into 
tetrametkyldi-2-aminodi-5-pyridyhnethane,  b.  p.  252 — 
254° /II  mm.,  m.  p.  85°  [picrate,  m.  p.  227°  (decomp.)]. 
Under  similar  conditions,  2-dimethylaminopyridine 
does  not  react  with  formaldehyde.  When  heated  with 
sulphur  at  190°.  the  methane  derivative  is  converted 
into  telramethyldi-2-aminodi-5-pyridyl  thioJcetone.  m.  p. 
196°  (decomp.),  transformed  by  boiling  10%  hydro¬ 
chloric  acid  into  tetrametkyldi-2-aminodi-5-pyridyl 
ketone,  m.  p.  169 — 170°;  the  oxime.,  m.  p.  207°,  of  the 
ketone  is  isomerised  by  sulphuric  acid  monohydrate 
to  a  compound ,  Cj/H^ONj.  m.  p.  244 — 245°,  hydro¬ 
lysed  to  2-dimethylaminopyridine-o-carboxylic  acid, 
m-  p.  222°,  identical  with  the  acid  prepared  from 
2-chloropvridine-5-carboxvlic  acid  and  dimethylamino 
at  180°  (potassium  salt).  Treatment  of  tetramethyldi- 
2-aminodi-o-pyridylmethane  with  nitric  acid  (d  1  -52)  in 
presence  of  sulphuric  acid  (d  1-84)  at  0J  yields  ( ?)  di- 

:i-nitrotetranielhy1di-2-aminodi-~i-pyridylmelhane.,  m.  p. 
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105°,  which  cannot  be  nitrated  further.  When 
heated  with  sodamide,  tetraniethyldi-2-aminodi-o- 
pyridvlmethane  loses  diraethylamine.  Reduction  of 
tetramethyldiaminodipyridyl  ketone  with  sodium 
amalgam  affords  tetramethyldi-2-aminodi-o-pyridyl- 
carbinol,  m.  p.  150 — 151°. 

5-Nitro  -  2  -  am  i  nopyridi  n  c  is  converted  by  boiling 
formaldehyde  into  a  compound,  G11H10O4N6,  m.  p. 
262—264°  (decomp.),  which  yields  a  hydrochloride  and 
sulphate  sparingly  soluble  in  water.  H.  Wren. 

Products  of  the  nitration  of  2-dimethylamino- 
pyridine.  A.  E.  Tschitschibabin  and  I.  L.  Knun- 
janz  (Ber.,  1929,  62,  [5],  3053— 3054).— Under  the 
conditions  described  previously  (A.,  1928,  427), 
3-nitro-2-dimethylaminopyridine,  m.  p.  31°,  is  formed 
by  the  nitration  of  2-dimethylaminopyridine;  it  is 
isolated  by  steam-distillation  of  the  mother-liquors 
obtained  after  removal  of  the  crude  nitro-product. 

Replacement  of  methyl  sulphate  by  methyl  iodide 
in  the  treatment  of  2-aminopyridine  results  in  a  65% 
yield  of  2-dimethylaminopyridine.  H.  Wren. 

Indole  halogeno-ketones .  II.  G.  Sanna  (Gaz- 
zetta,  1929,  59,  838 — 850). — 3-w-Iodoacetyl-2-methyl- 
indole,  m.  p.  185°  (decomp.)  (N -silver  derivative),  is 
obtained  in  poor  yield  by  the  method  previously 
described  (A.,  1929,  825),  but  is  formed  quantitatively 
by  heating  the  bromo-  or  chloro-compound  with 
potassium  iodide  in  alcohol.  The  keto-alcohol 
(Mingoia,  A.,  1929,  579)  is  formed  by  treatment  with 
2-5%  potassium  hydroxide  solution,  but  more  con¬ 
centrated  alkali  yields  a  mixture  of  condensation 
products.  When  the  bromo-  and  iodo-compounds  are 
warmed  with  phenylhydrazine  acetate  in  aqueous 
solution  the  phenylhydrazones,  m.  p.  209 — 211°  and 
179°,  respectively,  are  formed,  accompanied  in  the 
latter  caso  by  a  halogen-free  substance,  m.  p.  200°. 
2  -  M  ethyl  -3-i  ndacylpyrid  inium  bromide,  m.  p.  291°,  and 
iodide,  in.  p.  255°,  arc  formed  with  pyridine,  and  are 
decomposed  by  50%  potassium  hydroxide. 

The  following  analogous  derivatives  of  indole  have 
been  prepared  by  similar  methods :  3-co-Chloroacetyl- 
indole  (3-indacyl  chloride)  (Majima  and  Kotake,  A., 
1923,  i,  150)  (Id -silver  derivative;  phenylhydrazone , 
in.  p.  130°,  accompanied  by  a  substance,  m.  p.  220°); 
indacylpyridinium  chloride,  m.  p.  268°;  3-o-bromo- 
acetylindole  ( 3-indacyl  bromide),  m.  p.  230°  (decomp.) 
(N -silver  derivative) ;  indacylpyridinium  bromide,  m.  p. 
256° ;  3-a-iodoacetylindole  ('3-indacyl  iodide),  m.  p.  211° 
(N -silver  derivative) ;  indacylpyridinium  iodide,  m.  p. 
235'.  The  action  of  dilute  potassium  hydroxide 
solution  on  3-to-chloroacetylindole  yields  a  substance, 
m.  p.  90c,  and  ( ? )  3  -  o  -7i ydrox ya cetyl  indole  (-4-ELO), 
m.  p.  160°. 

The  m.  p.  of  the  series  of  phenacyl,  indacyl,  methvl- 
indacyl,  and  methylindacylpyridinium  chlorides  are 
liigher  than  those  of  the  iodides,  and  the  m.  p.  of  the 
bromides  are  intermediate,  with  the  exception  of 
indacyl  bromide,  which  has  a  higher  m.  p. 

R.  K.  Callow. 

Doebner’s  reaction.  IX.  R.  Ciusa  and  L. 
Musajo  (Gazzetta,  1929,  59,  796— 804).— On  the 
basis  of  previous  work  (A.,  1921,  i,  195 ;  1922,  i,  1062) 
and  the  work  of  other  authors,  a  mechanism  for 
Doebner’s  reaction  is  proposed.  The  primary  reaction 


between  benzylideneaniline  and  pyruvic  acid,  for 
example,  is  condensation  to  give  the  compound 
NHPh-GHPh-CH2-C0-C02H  (I)  (cf.  Carrara,  A.,  1928, 
1024).  In  the  main  reaction  (cf.  Borsche,  A.,  1909,  i, 

52)  water  is  eliminated  from  I  with  the  formation  of 
the  dihydrocinehonie  acid,  which  reacts  with  benzyl¬ 
ideneaniline  to  give  the  cinchonic  acid  and  benzyl- 
aniline.  The  first  side-reaction  is  the  elimination 
of  water  from  I  to  give  4  :  5-diketo-l  :  2-diphenyl- 
pyrrolidine,  which  is  converted  into  the  4-anil  by  j 

intermolecular  decomposition.  Secondly,  a  certain  j 

amount  of  the  dihydrocinehonie  acid  yields  directly 
the  cinchonic  and  tetrahydrocinchonic  acids,  the  latter 
losing  carbon  dioxide  to  give  2 -substituted  quinoline 
derivatives.  The  intermediate  compound  I  is  analo¬ 
gous  to  that  isolated  by  Simon  and  Maguin  (A., 
1908,  i,  296)  from  ethyl  oxalacetate  and  benzylidene- 
P-naphthylamine.  Confirmation  of  the  reducing 
action  of  the  Schiff’s  base  is  afforded  by  a  series  of 
experiments  in  which  it  is  found  that  as  the  proportion 
of  benzylidene-,  anisylidene-,  or  piperonylidene- 
P-naphthylamine,  or  benzylideneaniline  to  pyruvic 
acid  is  increased,  the  yield  of  cinchonic  acid  increases. 
This  does  not  accord  with  Carrara’s  mechanism  (loc. 
cit.).  The  4-anil  of  4  :  5-diketo-l  :  2-diphenylpyrrol- 
idine  is  formed  when  the  latter  is  boiled  in  alcoholic 
solution  with  acetic  acid  and  benzaldehyde,  acetic  acid 
alone,  aniline,  or  benzylideneaniline.-  In  the  last 
reaction  2-phenylquinbline-4-carboxylic  acid  is  formed 
in  10%  yield  (cf.  Carrara,  loc.  cit.),  probably  by  way  of 
the  compound  I  with  a  reversal  of  the  normal  reactions. 

R.  K.  Callow. 

Attempts  to  find  new  anti-malarials.  III. 
Substituted  aminoalkylaminoquinolines.  A.  W. 
Baldwin  (J.C.S.,  1929,  2959 — 2965). — Acetylation  of 

5- amino-6-methoxyquinoline  (Jacobs  and  Heidel- 
berger,  A.,  1921,  i,  44)  gives  5-acetamido-G-methoxy- 
quinoline,  m.  p.  193°,  converted  by  sulphuric  and  nitric 
(d  1-42)  acids  below  15°  into  its  S-nffra-derivative, 
m.p.265°  (decomp.),  which  is  reduced  by  iron  and  dilute 
alcoholic  hydrochloric  acid  to  %-amino-o-acetamido- 

6 - methoxy quinoline,  m.  p.  207 — 208°.  This  is  butyl  - 
ated  by  heating  with  w-butyl  iodide  and  excess  of 
sodium  carbonate  in  boiling  xylene  to  the  corre¬ 
sponding  S-n-butylammo-denvatixe,  m.  p.  136°. 
8-Amino-6-methoxv-  and  -6-ethoxy-quinolines  are 
converted  by  boiling  with  n-butyl  iodide  and  sodium 
carbonate  in  water  into  8-n-butylamino-Q-methoxy-, 
m.  p.  45°,  and  8-n-bulylamino-G-ethoxy-,  m.  p.  38 — 39°, 
-quinolines,  isolated  as  their  sparingly  soluble  hydro¬ 
chlorides,  m.  p.  159 — 160°  and  171 — 172°,  respectively, 
whilst  under  similar  conditions,  using  trimethylene 
bromide,  is  obtained  «y-di-(6-methoxy-8-quinolyl- 
amino)propane,  (MeO-C9H5Is-XII-CH2)2CH2,  ru.  p. 
131—132°  (hydrochloride,  m.  p.  222°)?  The  intro¬ 
duction  of  further  basic  centres  into  8-aminoquinoline 
derivatives  is  best  effected  by  interaction  with  bromo- 
alkvlphthalimides,  subsequent  hydrolysis  giving  an 
amnio-group,  which  can  be  alkylated,  in  the  side- 
chain  and  thus  from  the  appropriate  starting  materials 
are  obtained  :  8-ti-phthalimidoethylamino-G-methoxy- 
quinoline  hydrobromide,  m.  p.  246—247°,  hydrolysed 
with  hydrazine  hydrate  and  subsequent  treatment 
with  hydrochloric  acid  to  the  dihydrochloride,  m.  p. 

263 — 264°,  of  the  corresponding  8-8-aminoethyl- 
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amino-derivative,  Me0-C9H5N-NH2*[CH2]2'NH3}C12 
(N-n-butyl  derivative) ;  8-y-phthalimidopropylamino- 
ii-methoxy quinoline,  m.  p.  101 — 102°,  and  8 -y-amino- 
propylamino-G-methoxyquinolinc  dihydrochloride,  m.  p. 
251- — 252°  (N-n -butyl  and  N-isoamyZ  derivatives  of  the 
base).  as-Dibromopcntanc  in  boiling  xylene  con¬ 
denses  with  phthalimide  in  the  presence  of  potassium 
carbonate  to  give  e-bromo-M-amylphthalimide  (Gab¬ 
riel,  A.,  1902,  i,  401)  and  vx-diphthalimidopentane, 
m.  p.  188°,  which  is  similarly  condensed  with  8-amino- 
6-methoxyquinoline  to  give  8-[e-phthali  mulo- n  -  amyl  - 
amino) -6-methoxi/quinoline, 

MeO-C9H5N-NH-[CH2]5-N:(CO)2:G6H4,  m.  p.  117— 
118°  ( hydrobromide ,  m.  p.  101 — 103°),  hydrolysed  to 
8-(z-a?niiw-n-amylamino)-G-methoxyquinoline  dihydro¬ 
chloride,  +3H20,  m.  p.  83°  (N-n -butyl  derivative). 
8-y-Phthalimidopropylamino-G-cthoxyquinoline,  m.  p. 
127° ;  S-y-aminopropylamino-6-ethoxyqumoline  di- 
hydrochloride,  m.  p.  242°  (N-n -butyl  derivative); 
S-y-phthalimidopropyl-6-mcthylquinoline,  m.  p.  123°, 
and  &-y-aminopropylamino-G-mcthylquinoline  dihydro¬ 
chloride,  m.  p.  262°  {N-n- butyl  derivative),  are  prepared 
by  similar  methods.  J.  W.  Baker. 

New  product  derived  from  pyramidone. 
R.  Charonnat  and  R.  Delaby  (Compt.  rend.,  1929, 
189,  850 — 852). — The  action  of  cold  hydrogen 
peroxide  on  pyramidone  gives  dioxypyramidone 
(pyramidone  +20),  m.  p.  105-5°,  b.  p.  194 — 201°/ 
2  mm.,  a  non-basic  substance  which,  however,  forms  a 
hydrochloride  in  ethereal  solution.  Alkaloids  which 
precipitate  both  pyramidone  and  antipyrine  do  not 
precipitate  “  dioxypyramidone.”  Various  colori¬ 
metric  reactions  are  given  and  a  comparison  is  made 
between  its  physiological  properties  and  those  of 
pyramidone  and  antipyrine.  A.  A.  Goldberg. 

Synthesis  of  l-phenyl-2-methyl-3  :  4-eycfotri- 
methylene-5-pyrazolone.  C.  Mannich  (Arch. 
Pharm.,  1929,  267,  699 — 702). — The  condensation 
product  of  ethyl  cyctopentanone-2-carboxylate  and 
phenylhydrazine,  when  heated  with  dry  sodium 
ethoxide  (2  mols.)  in  a  hydrogen  atmosphere,  gives 
\ -phenyl -3  :  4-cyc\otrimethylene-5-pyrazolone, 

CH2<GH2-E°-CO>NPh ’  m’  p"  183— 184°  (sodium  or 

sodamide  in  toluene  may  also  be  used).  This  sub¬ 
stance  is  converted  by  methyl  sulphate  and  alkali  into 
1 -phenyl-2 -methyl-3  :  ■i-cyclotrimethylene-5-pyrazolone, 
in.  p.  128°.  The  antipyretic  properties  of  this  sub¬ 
stance  exceed  those  of  antipyrine.  A.  I.  Vogel. 

Stereoisomeric  2:3:5: 6-tetramethylpiper- 
azines.  I.  F.  B.  Kipping  (J.C.S.,  1929,  2889 — 
2897). — Pure  tetrametliylpyrazine,  111.  p.  85 — S6°, 
b.  p.  189 — 190°  (anhydrous  hydrochloride,  m.  p.  156°; 
Wolff,  A.,  1887, 464,  gives  91°),  has  been  reduced  with  a 
number  of  different  reducing  agents  in  an  attempt  to 
prepare  the  five  possible  stereoisomeric  2  :  3  :  5  :  6- 
tetramethylpiperazines.  Reduction  with  sodium  and 
alcohol  gives  only  the  a-  and  p-compounds,  thus  con¬ 
firming  Stoehr’s  results  (A.,  1897,  i,  298).  Reduction 
of  the  anhydrous  hydrochloride  with  hydrogen  and  a 
platinum  oxide-platinum  catalyst  in  alcoholic  acetic 
acid  is  not  quantitative,  but  affords  the  p-base 
(regenerated  from  its  purified  i son itroso - deri va ti ve 
obtained  from  the  more  soluble  hydriodide  fraction 


after  crystallisation  from  aqueous  alcohol  mixtures) 
and  the  new  y-2  :  3  :  5  :  Q-tetramethylpiperazine,  m.  p. 
67—68°,  b.  p.  195—196°  [ dihydrochloride  +H20  and 
anhydrous,  not  melting  below  300°;  dihy dr  iod  ide ; 
diwifroso-derivative,  m.  p.  173 — 174°;  mmmbenzoyl, 
m.  p.  85°  ( hydrochloride ,  not  melting  at  300°);  di¬ 
benzoyl,  m.  p.  163 — 164°;  and  mono-p-toluenesul- 
phonyl,  m.  p.  332°  (decomp.),  derivatives],  from  the  less 
soluble  hydriodide  fraction.  Reduction  of  tetra- 
metliylpyrazine  hydrate  with  aluminium  amalgam 
in  95%  alcohol  at  50°  gives  a  mixture  of  a-  (3-,  and 
y-bases,  whilst  sodium  amalgam  in  aqueous  acetic  or 
hydrochloric  acid  affords  only  the  a-  and  (J-isomerides. 
With  tin  and  hydrochloric  acid  the  a-,  p-,  and  y-bases 
are  obtained  "together  with  a  small  quantity  of 
8-2  : 3  :  5  :  G-tetramethylpiperazine,  m.  p.  53 — 55°  (prob¬ 
ably  the  hydrate)  ( dihydrochloride ,  not  melting 
below  300°),  isolated  as  its  dinitroso-denv&tive,  m.  p. 
189 — 190°.  The  properties  of  the  isomerides  are 
similar  except  with  regard  to  their  behaviour  with 
p-toluenesulphonyl  chloride.  The  a-base  (anhydrous) 
gives  only  a  di-]>-toluenesulphonyl  derivative,  m.  p. 
308 — 309°,  the  P-base  (anhydrous)  both  mono- p- 
toluenesulphonyl,  m.  p.  81 — 82°  [ hydrochloride ,  m.  p. 
278°  (decomp.)],  and  di-p-loluenesulphonyl,  m.  p.  222°, 
derivatives,  whilst  the  y-base  gives  only  a  mono¬ 
derivative  (above).  J.  W.  Baker. 

Molecular  compounds  of  diketopiperazine  with 
certain  heavy  metals.  T.  Asahina  and  T.  D6no 
(Z.  physiol.  Chem.,  1929, 186,  133—136;  cf.  A.,  1928, 
1025). — The  following  compounds  are  described : 
dikelopiperazine  mercuric  chloride,  C4H602N2,2HgCl2; 
diketopiperazine  uranyl  chloride, 
C4H602N2,U02G12,1-5H20 ;  diketopiperazine  uranyl 
nitrate,  C4H!(02N2,U02(N03)2,  and  diketopiperazine 
cadmium  chloride,  C4HG02N2,CdCl2.  These  com¬ 
pounds  may  have  a  bearing  on  the  ability  of  protein 
to  combine  with  heavy  metals.  W.  0.  Kermack. 

Pyrazine  salts.  IV.  C.  Gastaldi  and  E.  Prin- 
civalle  (Gazzetta,  1929,  59,  751 — 757).— In  the 
preparation  of  6-keto-l  :  2  :  5-trimethyl- 1  :  6-dihydro- 
pyrazine  4-methiodide,  m.  p.  220°  (A.,  1928,  1027),  a 
pyrazine  salt,  m.  p.  245°,  is  obtained  as  a  by-product. 
Treatment  of  the  methipdide  with  potassium  hydroxide 
solution  yields  the  unstable  6-keto-o-methylene-l  :  2  :  4- 
trimethyl-1  :  6  :  4  :  5-tetrahydropyrazine,  probably  by 
-way  of  the  ^-base.  It  is  converted  by  hydriodic  acid 
into  the  original  methiodide,  and  by  hydrochloric  acid 
into  the  methochloride,  m.  p.  203°  (decomp.).  It 
reacts  writh  diazonium  salts  (cf.  A.,  1929,  197),  with 
phenylhydrazine  to  give  a  compound,  m.  p.  201° 
(decomp.),  and  with  benzoyl  chloride  to  give  G-keto- 
5-benzoylmethylene-l  :  2  :  4  -  trimethyl  - 1:6:4:  5  -tetra- 
liydropyrazine,  m.  p.  165°.  The  benzoyl  compound  is 
decomposed  by  boiling  water  into  acetophenone  and 
5  :  6-diketo-l  :  2  :  4  -  trimethyl  - 1  :  6  :  4  :  5  -  tetrahydro- 
pyrazine,  m.  p.  170°;  and  it  reacts  with  semicarbazide 
to  give,  by  a  secondary  hydrolysis,  benzoylsemi- 
carbazide,  m.  p.  225°,  and  the  original  5-methylene 
derivative.  R.  K.  Callow. 

1-Substituted  benzimidazoles.  M.  A.  Phillips 
(J.C.S.,  1929,  2820— 2828).— Treatment  of  4-nitro-2- 
aminodiphenylamine  with  hot  4A-hydrochloric  and 
formic  acids  or  of  4-nitro-2-formamidodiphenylamine 
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with  boiling  2JV-hydrochloric  acid  gave  5-nitro-l- 
phenylbenziminazole,  reduction  of  which  with  stannous 
chloride  and  hydrochloric  acid  gave  the  corresponding 
5-amino-compound  (also  obtained  from  2  :  4-diamino- 
diphenylamine,  formic  acid,  and  42V-hydrochloric 
acid).  2  :  4-Diaminodiphenylamine,  acetic  anhydride, 
and  3iY-hydrochloric  acid  when  refluxed  together  or 
2  :  4-diacetamidodiphenylamine  (or  4-amino-2-acet- 
amidodiphenylamine)  when  boiled  with  4X-hydro- 
chloric  acid  afforded  5-amino-l-phenyl-2-methylbenz- 
iminazole,  m.  p.  145 — 146°  (also  prepared  by  iron- 
hydrochloric  acid  reduction  of  the  analogous  5-nitro¬ 
compound)  (acetyl  derivative,  m.  p.  230°).  Similarly, 

1-phonylbenziminazole  and  l-phenyl-2-methylbenz- 
iminazole  were  obtained  from  2-aminodiphenylamine 
by  boiling  with  4X-hydrochloric  acid  and  formic  acid 
or  acetic  anhydride,  respectively.  2-Aminodiphenyl- 
amine-4-arsinic  acid,  4iV-hydroehloric  acid,  and 
formic  acid,  when  boiled  together,  formed  1  -phenyl- 
benziminazole-5-arsinic  acid ;  substitution  of  acetic 
anhydride  for  formic  acid  led  to  the  isolation  of 
l-phenyl-2-methylbenziminazole-o-arsinic  acid,  and  of 
lactic  acid  for  formic  acid,  to  l-phcnyl-2-a-hydroxy- 
ethylbenziminazole-5-arsinic  acid. 

o-Nitromethylaniline,  acetic  anhydride,  and  sul¬ 
phuric  acid  reacted  to  give  o •nitroacetomethyanilide, 
m.  p.  70°,  which  was  reduced  as  for  4-amino-2-acet- 
amidodiphenylamine  to  the  corresponding  amine, 
m.  p.  67 — 68°.  By  the  action  of  acetic  anhydride  on 
either  the  last-named  compound  or  on  o-amino- 
metliylaniline,  diacetyl-o-aminomethylaniline,  m.  p. 
172°,  was  formed. 

The  interaction  of  o-aminometliylaniline  with 
4iV-hydrochloric  acid  and  formic  acid  gave  1 -methyl - 
benziminazole,  m.  p.  30°  (forming  with  methyl 
sulphate  1-methylbenziminazole  meihosulphate,  m.  p. 
128°).  Similarly,  5-dimethylamino-l :  2-dimethylbcnz- 
imiuazole  methosulphate  had  m.  p.  225°  (decomp.). 
1  : 2-Dimethylbenziminazole  was  isolated  as  the 
trihydrate,  m.  p.  65°  (dehydrated  at  50°  giving  the 
anhydrous  base,  m.  p.  112°),  from  the  reaction 
between  diacetyl -o-aminomethylaniline  and  4AT-hydro- 
ehloric  acid  or  between  o-aminoacetomethylanilide 
dihydrochloride,  acetic  anhydride,  and  4Ar-hydro- 
cliloric  acid;  using  lactic  acid,  1  -methyl-2- t-hydroxy- 
ethylbenziminazole,  m.  p.  §0°,  was  obtained. 

Acetic  anhydride  and  3-mtr6-4-aminophenylarsinic 
acid  yielded  in  the  cold  Z-nitro-4-acetamidophenyl- 
arsinic  acid,  m.  p.  above  300°,  reduction  of  which  by 
ferrous  sulphate  and  sodium  hydroxide  solution  gave 

3- amino-i-acetaniidophenylarsinic  acid,  m.  p,  275°. 
By  the  action  of  nitrous  acid  the  last-named  compound 
formed  1-acctyl-l  :  2  :  3-benztriazole-o-arsinic  acid, 
m.  p.  above  300°. 

4-Chl0ro-3-nitrophenyiarsiriie  acid  was  heated  under 
pressure  with  aqueous  ammonia  (d  0-88)  and  the 

4- nitro-S-aminophenylarsinic  acid,  in.  p.  above  300° 
( acetyl  derivative),  so  formed  reduced  with  ferrous 
sulphate  and  alkali  producing  4-amino-3-acetamido- 
phenylarsinic  acid,  which  gives  with  nitrous  acid 
1- acetyl -1  :  2  :  3-benztriazole-G-arsinic  acid.-  3  :  5 -Di- 
nitro-i-axetamidophenylarsmic  acid  and  4-amino-2- 
acetamidodiphenylamine  (obtained  from  the  corre¬ 
sponding  nitro-compound  by  acetic  acid-water-iron 
reduction)  had  m.  p.  above  300°  and  165°,  respectively. 


Picrates  of  the  following  bases  are  also  described : 
benziminazole,  m.  p.  220°;  2-methyl-,  m.  p.  207 — 
208°;  2-ethyl-,  m.  p.  137°;  1-methyl-,  m.  p.  248°; 

1  : 2-dimethyl-,  m.  p.  238°;  and  l-methyl-2-a- 
hydroxyethyl-benziminazole,  m.  p.  210°. 

R.  J.  W.  Le  FirvRE. 

Attempts  to  find  new  anti-malarials.  IV. 
(2-Benziminazolylethylamine  and  (3-5  (or  6)-eth- 
oxybenziminazolylethylamine.  B.  Chattebjee 
(J.O.S.,  1929,  2965 — 2968). — o-Phenylenediamine  and 
succinic  anhydride  (2  mols.)  when  boiled  together 
in  xylene  yield  the  succinate,  m.  p.  182°,  of  benz- 
iminazole-2-propionic  acid,  m.  p.  228°  (Meyer  and 
Liiders,  A.,  1918,  i,  450,  give  236°)  [ hydrochloride , 
m.  p.  236—237°;  amide,  m.  p.  259 — 260°  (Zoc.  cit., 
m.  p.  254°);  hydrazide,  m.  p.  268°  (decomp.)].  The 
amide  is  converted  by  the  Hofmann  reaction  into 
$-benziminazolyleihylamine  dihydrochloride,  decomp. 
270 — 272°  (picrate,  m.  p.  193° ;  free  base  is  a  viscous 
liquid).  By  boiling  3-nitro-p-plicnetidine  and  succinic 
anhydride  in  xylene  2-nitro-4-ethoxysuccinanilic 
acid,  m.  p.  172 — 173°,  is  obtained,  but  this  is  reduced 
to  ethoxybenziminazolcpropionic  acid  only  in  very 
poor  yields,  whilst  5(or  G)-ethoxybenziminazole-2-prop- 
■ionic  acid,  m.  p.  181°  ( hydrochloride ,  m.  p.  221°; 
methyl  ester,  m.  p.  103° ;  amide,  m.  p.  189°),  is  similarly 
obtained  from  3-amino-p-phenetidine  (best  prepared 
by  reduction  of  the  corresponding  nitro-compound 
with  stannous  chloride  and  hydrochloric  acid)  and  is 
converted  into  (3 -5 (or  G)-ethoxybenziminazolylethyl- 
amine  dihydrochloridc,  m.  p.  251 — 252°  (decomp.). 

J.  W.  Baker. 

Attempts  to  find  new  anti-malarials.  Intro¬ 
duction.  G.  Barger  and  R,  Robinson.  I.  Some 
pyrroloquinoline  derivatives.  (Mrs.)  G.  M. 
Robinson  (J.C.S.,  1929,  2947 — 2951).— The  initial 
paper  of  a  series  in  which  substances  with  constitutions 
similar  to  those  of  (a)  the  Cinchona  alkaloids,  (6)  the 
Harmala  alkaloids,  and  (c)  synthetic  plasmoquine 
[8-(diethylamino!5opentylamino)-6-methoxyquinoline] 
are  prepared.  The  method  of  Koenigs  and  Fulde 
(A.,  1927,  1205)  for  the  preparation  of  methyl- 
pyrindole  has  been  extended  to  obtain  derivatives  of 

2  :  3-pjtto1o-(4'  :  5')-quinoline  (I)  from  3-acylamido- 

2- methylquinolines  of  type  II ;  the  yields  are  poor 
unless  the  materials  are  mixed  with  copper  powder  to 
facilitate  rapid  heat  conduction  throughout  the  mass. 

NH 

„  QQO*  OOsH',m  * 

N  X 

3-Amino-2-methylquinoline  with  anhydrous  formic 
acid  gives  d-formamido-2-melhylqumoline,  m.  p.  163°, 
dehydrated  by  heating  with  dry  sodium  ethoxide  and 
copper  powder  in  hydrogen  at  270°  to  2  :  3 -pyrrolo- 
(4'  :  5')-quinoline  (I,  R=H),  m.  p.  226°  ( hydrochloride ). 
Acetylation  of  3-amino-2-methvlquinoline  gives  the 

3- acetamido-compound  (Stark,  A.,  1907,  i,  973), 
dehydrated  to  2  :  3-(2' -methylpyrrolo){4  :  G')~quinoline 
(I,  R=Me),  m.  p.  262°,  whilst  benzoylation  with 
benzoyl  chloride,  glacial  acetic  acid,  and  excess  of 
potassium  acetate  affords  3-benzamido-2-methylquinol~ 
ine,  m.  p.  161°,  converted  into  2  :  3-(2r-phenylpyrrolo)- 
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(4'  :  5')-quinoline  (I,  R=Ph),  m.  p.  268°  (hydrochloride ; 
acetate).  The  methosulphale,  m.  p.  345°  (decomp.),  in 
contrast  to  the  behaviour  of  quindoline  metho- 
sulphatc  (Armit  and  Robinson,  J.C.S.,  1922,  121, 
827),  is  converted  by  hot  aqueous  sodium  hydroxide 
into  anhydro- 2  :  3-(2' -phenylpyrrolo)(4:'  :  5') -quinoline 
methohy  dr  oxide,  which  shrinks  to  a  resin  above  100°, 
and  with  dry  methyl  sulphate  in  dry  toluene  gives 
the  methosulphate  of  the  anhydro-base. 

J.  W.  Baker. 

Quinazolines.  II.  J.  S.  Aggarwad,  R.  S.  Das, 
and  J.  N.  Ray  (J.  Indian  Chem.  Soc.,  1929,  6,  717 — 
722). — Phenylacetanilide  condenses  with  ethyl  amino- 
formate  in  presence  of  phosphoric  oxide  and  xylene  (cf . 
A.,  1929,  939),  forming  4t-kelo-2-benzyl-3  : 4 -dihydro- 
quinazoline,  m.  p.  247°  (3- methyl  derivative,  m.  p.  95°; 
picrate,  m.  p.  170°).  Similarly,  phenylacet-o-toluidide, 
-m-toluidide,  m.  p.  75°,  and  -p-toluidide  give  A-keto-2- 
benzyl-S-metliyl-,  m.  p.  198°  (picrate,  m.  p.  153°), 
±-keto -2 -benzyl-1 -methyl-,  m.  p.  230°  (picrate,  m.  p. 
168°),  and  4:-keto-2-benzyl-G-melhyl-3  :  i-dihydroquin- 
azoline,  in.  p.  239°  (picrate,  m.  p.  194°;  3-methyl 
derivative,  m.  p.  116°),  respectively.  From  phenyl- 
acet-o-anisidide,  m.  p.  84°,  -p -anisidide,  m.  p.  124°, 
-o -xylidide,  m.  p.  158°,  -a -naphthalide,  m.  p.  175°,  and 
•$-naphthalide,  m.  p.  158°,  the  following  substituted 
i-keto-2-benzyl-3  :  i-dihydroquinazolines  are  obtained  : 
S-methoxy-,  m.  p.  257°  (picrate,  m.  p.  191°;  3-methyl 
derivative,  m.  p.  138°) ;  G-melhoxy-,  m.  p.  241°;  7  :  8- 
dimethyl-,  m.  p.  189°  (picrate,  m.  p.  165°) ;  7  :  8 -benzo-, 
m.  p.  265°,  and  6  :  7(or  5  :  G-)benzo-,  m.  p.  278°, 
respectively.  No  isoquinoline  derivatives  are  formed 
during  the  above  reactions  and  the  yield  of  quinazoline 
varies  from  3  to  36-7%.  H.  Burton. 


Quinazolines.  III.  Synthesis  of  3 : 4-qu.in- 
az olinylquinaz olines .  J.  S.  Aggarw.al  and  J.  N. 
Ray  (J.  Indian  Chem.  Soc.,  1929,  6,  723—728).— 
Anthranilic  acid  condenses  with  4-keto-2-phenyl- 
3  : 4-dihydroquinazoline  in  presence  of  phosphorus 
trichloride  forming  2-phenyl-3 : 4-quinazolinylquin- 
azoline  (I),  m.  p.  241 — 242°.  Using  the  appropriate 
substituted  4-keto-3  : 4-dihydro¬ 
quinazoline,  the  following  are  pre¬ 
pared  similarly  :  2  : 1-dimethyl-, 

m.  p.  285°;  G-melhoxy-2-methyl-, 
m.  p.  240° ;  2-benzyl-,  m.  p.  243 — 
244° ;  2-benzyl-l  -methyl-,  m.p.  213° ; 
2-benzyl-G-methyl-,  m.  p.  235— 
236°;  S-methoxy -2-benzyl-,  m.  p. 
254°,  and  G-melh oxy-2 -benzyl -3  : 4- 
quinazolinylquinazoline,  m.p.  244°. 
The  colour  reactions  of  the  above  substances  with 
acetic-sulphuric  acid,  Mandeline’s  reagent,  and 
alcoholic  potassium  hydroxide  are  similar  to  those  of 
rutajearpine,  but  differ  from  those  of  oxyberberine. 

H.  Burton. 

Chlorophyll  series.  I.  Thermal  decomposi¬ 
tion  of  magnesium-free  compounds.  J.  B. 
Conant  and  J.  F.  Hyde  (J.  Amer.  Chem.  Soc.,  1929, 
51,  3668 — 3674). — When  phaeophorbide  a  and  methyl 
phaeophorbide  a  are  heated  at  200 — 250°  in  dilute 
diphenyl  solution,  1  mol.  of  carbon  dioxide  is  elimin¬ 
ated  and  23%  of  pyrophaeophorbide  a,  m.  p.  (block) 
between  210°  and  220°,  and  21%  of  methyl  pyro¬ 


phaeophorbide  a,  m.  p.  (block)  220 — 225°,  respec¬ 
tively,  are  obtained.  Chlorin  e  eliminates  2  mols.  of 
carbon  dioxide,  yielding  a  mixture  of  pyrochlorin  c, 
green,  m.  p.  165 — 170°,  and  pyrochlorin  e-porphyrin. 
Pyrochlorin  e  is  unstable  and  on  keeping  for  some 
months  furnishes  a  small  amount  of  a  red  substance 
similar  to,  but  not  identical  with,  the  above  por¬ 
phyrin.  The  trimethyl  ester  of  chlorin  e  does  not 
eliminate  carbon  dioxide  when  heated,  indicating  that 
the  loss  of  carbon  dioxide  from  methyl  phseophorbide  a 
is  not  due  to  decomposition  of  an  ester  grouping. 
Pyrophaeophorbide  a  is  an  acid,  indicating  that  the 
acid  group  in  phaeophorbide  a  is  unaffected.  The 
elimination  of  carbon  dioxide  from  the  above  deriv¬ 
atives  is  probably  due  to  the  decomposition  of  a 
lactone  grouping. 

Phaeophorbide  b  and  methyl  phaeophorbide  b  lose 
1  mol.  of  carbon  dioxide,  whilst  rhodin  g  loses  2  mols. 
when  heated  at  220 — 250°  in  diphenyl  solution. 

H.  Burton. 

Fluorescence  of  porphyrins  and  hydrogen-ion 
concentration.  H.  Fink  and K.  Weber  (Naturwiss., 
1930,  18,  16 — 17). — The  relationship  between  the 
fluorescence  of  porphyrins  and  hydrogen-ion  con¬ 
centration  was  investigated  for  coproporphyrin, 
uroporphyrin,  and  haematoporphyrin.  For  the  first 
compound,  which  has  four  carboxyl  groups,  the 
minimum  fluorescence  occurred  at  pa  3-9 ;  for  the 
second,  which  has  eight  carboxyl  groups,  it  occurred 
at  pa  3-3 ;  for  the  third,  which  has  two  carboxyl 
groups,  at  pi{  4-4.  If  the  relative  intensity  of  the 
fluorescence  is  plotted  against  hydrogen-ion  con¬ 
centration,  a  curve  is  obtained  which  resembles  in 
form  the  dissociation  curve  of  ampholytes  with  acid 
and  alkaline  branches.  These  fluorescence  curves  are 
characteristic  for  each  porphyrin,  and  may  be  used 
in  a  similar  way  to  other  physical  properties  for 
determining  the  presence  of  any  particular  one.  The 
minimum  fluorescence  lies  in  a  different  place  on  the 
graph  for  each  compound,  and  the  forms  of  the  curves 
are  different  for  different  porphyrins.  It  is  possible 
to  re-classify  the  blood-  and  plant-porphyrins  on  this 
basis.  The  position  of  the  side-chains  with  respect  to 
each  other  in  the  porphyrin  molecule  and  the  degree  of 
saturation  appear  to  play  a  great  part  in  the  determin¬ 
ation  of  the  curve.  The  isomeric  porphyrins  can  be 
distinguished  by  the  form  of  these  curves. 

A.  J.  Mee. 

Ketophenmorpholine  synthesis  from  5-amino- 
eugenol.  II.  E.  Puxeddu  and  G.  Sanna  (Gaz- 
zetta„  1929,  59,  733— 741).— 8-Methoxy-3-keto-6- 
allyl-2  :  3-dihydro-l  :  4-benzoxazine  (A.,  1929,  1317) 
is  also  obtained  from  5-chloroacetamidoeugenol  by  the 
action  of  diethylamine  in  pyridine.  Under  various 
conditions  of  reaction  none  of  the  glycino-  (amino- 
acetamido-)  derivative  can  be  recognised  in  the 
product.  The  bromination  products  of  the  benz- 
oxazine  derivative,"  m.  p.  183°  (previously  given  as 
175°)  and  125°,  are  regarded  as  isomeric  6 -dibromo- 
propyl  derivatives,  one  keto-  and  two  enol  forms  being 
possible.  The  compound  of  m.  p.  183°  is  also  obtained 
by  the  action  of  diethylamine  bn  5-chloroacetamido¬ 
eugenol  dibromide.  .  The  interaction  of  5-amino- 
eugenol  and  oxalyl  chloride  yields  two  compounds, 
m.  p.  228°  and  233°,  the  latter  insoluble  in  benzene, 
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which  are  regarded  as  cis-  and  <ra?w-isomerides  of 
dieugenol-5  :  5' -oxamide.  R.  K.  Callow. 

Dioxinies.  LVIII.  I.  de  Paolini  and  A. 
Castiglioni  (Gazzetta,  1929,  59,  723 — 728). — The 
work  described  is  a  further  extension  of  the  method  of 
preparing  derivatives  of  trioxime, 
H0N:CH-C(:N0H)-CH:N0H  (A.,  1928,  620).  The 
action  of  hydroxylamine  on  ethyl  dioximinobutyrate 
in  methyl-alcoholic  solution  yields  melhylhydroxytri- 
oxime,  nON:CMe-C(:NOH)-C(:NOH)-OH!  isolated  as 
the  sodium  salt,  which  yields  the  letm-acetyl  derivative, 
m.  p.  153—154°  (decomp.),  with  acetic  anhydride. 
When  the  base  is  liberated  from  the  sodium  salt  by- 
acid,  hydroxylamine  is  eliminated  with  the  formation 
of  4-oximino-3-methyl-l  :  2  :  5-isooxazolone,  m.  p. 
147°  (lit.  141 — 142°)  ( benzoyl  derivative,  m.  p.  194°). 
This  reaction  is  reversed  under  certain  conditions,  and 
the  action  of  hydroxylamine  on  the  isooxazolone  in 
methyl  alcohol  yields  methvlhydroxytrioxime, 
identified  as  the  acetate.  Analogously,  3-amino-4- 
oximino-1  :  2  :  5-isooxazolone  and  hydroxylamine 
yield  aminohydroxytrioxime,  isolated  as  the  acetate, 
by  way  of  the  ammonium  salt,  and  4-oximino-3- 
phenyl-1 :  2  :  5-isooxazolone  yields  the  unstable  phenyl - 
hydroxytrioximc,  of  which  the  ammonium  salt  was 
isolated.  A  preliminary  notice  is  given  of  the  pre¬ 
paration  of  di  hydroxy  trioxime  from  ethyl  tsonitroso- 
malonate.  *  R.  K.  Callow. 

Indole  derivatives  of  coumarone.  G.  Sanna 
(Gazzetta,  1929,  59,  694 — 698). — 2-Methyl-3-ind- 

acyl  bromide  (3-<o-bromoacetyl-2-methylindole)  (A., 
1929,  825)  reacts  with  the  potassium  derivative  of 
salicylaldehyde  in  boiling  alcoholic  solution  to  give 
2-melhyl-Z-mdolyl  2-coumaronyl  ketone,  m.  p.  182° 
[pier ate,  m.  p.  193°;  phenylhydrazone,  m.  p.  95°; 
oxime,  in.  p.  13S — 143°  (possibly  a  mixture  of 
isomerides)].  Fusion  with  potassium  hydroxide 
yields  coumarone  and  2-methylindole-3-carboxylic 
acid.  R.  K.  Callow. 

Dioximes.  LVI.  G.  Ponzio  (Gazzetta,  1929, 
59,  713 — 717). — Further  work  on  the  transformation 
of  furoxan  derivatives  into  dioxdiazines  (glyoxime 
peroxides)  by  heating  in  various  solvents  (cf.  A.,  192S, 
888)  shows  that  the  reaction,  contrary  to  the  first  con¬ 
clusion,  is  reversible.  Thus  an  equilibrium  mixture  of 
p-anisylmethylfuroxan  (65%)  and  4-p-anisyl-5-methyl- 
1:2:3:  6-dioxdiazine  (p-anisylmethylglyoxime  per¬ 
oxide)  (35%)  is  obtained  from  either  compound  by 
boiling  in  acetic  acid  (4  hrs.),  propionic  acid  (1  hr.), 
butyric  acid  (30  min.),  phenol  (5  min.),  or  quinoline 
(1  min.).  Propionic  acid  is  conveniently  substituted 
for  acetic  anhydride  in  the  preparation  of  the  per¬ 
oxides. 

Further  evidence  is  adduced  in  support  of  the 
furoxan  and  dioxdiazine  structures  assigned  to  the  two 
classes  of  glyoxime  peroxides.  Position  isomerism  in 
arylalkylfuroxans  as  an  explanation  of  the  differences 
is  excluded  by  the  fact  that  symmetrical  diphenyl- 
and  di-p-anisvl-furoxans  react  with  phosphorus  penta¬ 
chloride,  and  failure  to  react  cannot,  therefore,  be 
attributed  to  the  adjacence  of  an  aryl  group  to  the 
extranuelear  oxygen.  The  mol.  wt.  of  p-anisylmethvl- 
furoxan,  determined  cryoscopicallv  in  p-anisylmethvl- 
glyoxime  peroxide,  is  normal  (cf.  A.,  1929,  334, 1072). 


Di-p-anisylfuroxan  is  converted  by  heating  at 
120 — 130°  with  phosphorus  pentachloride  into  p -anisyl- 
(chloro  -  p  -  anisyl)furazan,  m.  p.  128°.  Naphtha- 
quinonedioxime  yields  a  peroxide  which  is  unaffected 
by  phosphorus  pentachloride.  R.  K.  Callow. 

Dioximes.  LIX.  G.  Ponzio  (Gazzetta,  1929, 
59,  810 — 816). — Phenylmetazonic  acid  is  readily  pre¬ 
pared  from  oximinophenylacetonitrile  oxide  by 
warming  it  in  dilute  acetic  acid  with  sodium  acetate, 
and  is  separated  by  way  of  the  nickel  salt  (cf.  A.,  1926, 
1159).  Phenylmetazonic  acid  is  isomerised  rapidly  by 
concentrated,  slowly  by  dilute  hydrochloric  acid  to 
phenylhydroxyglyoxime,  and  it  is  converted  by 
benzoyl  chloride  at  100°  into  dibenzoylphenylhydroxy- 
glyoxime  (A.,  1926,  825).  Treatment  with  hot  sodium 
hydroxide  solution  yields  3-hydroxy-5-phenyl-l  :  2  :  4- 
oxadiazole,  probably  by  isomerisation  to  a  labile  form 
of  phenylhydroxyglyoxime  and  a  Beckmami  trans¬ 
formation  of  the  latter  followed  by  loss  of  water  (cf.  A., 
1926,  1159;  1927,  470).  The  sodium  salt  is  precipit¬ 
ated  by  the  addition  of  sodium  hydroxide  to  the 
alcoholic  solution.  Treatment  with  acetic  anhydride 
ields  a  triacetyl  compound,  m.  p.  86°,  which  yields  on 
ydrolvsis  3-hvdroxy-5-phenyl-l  :  2  :  4-oxadiazole, 
accompanied  by  the  5  : 3-isomeride.  Phenylmetazonic 
acid  is  also  obtained  by  the  action  of  hydroxylamine 
on  benzoylformhydroxamic  acid,  which  evidently 
reacts  in  the  form  CHBz;N02H.  In  presence  of 
sodium  acetate  and  acetic  acid  the  product  is  a 
mixture  of  phenylhydroxyglyoxime  and  phenyl¬ 
metazonic  acid,  from  v-hich  the  former  separates  first. 
Hydroxylamine  hydrochloride  in  water,  hov-ever,  gives 
phenylhydroxyglyoxime  alone  as  a  result  of  isomeris¬ 
ation  by  the  acid  present.  Phenylmetazonic  acid  is 
stable  in  neutral  aqueous  solution.  The  reported 
decomposition  of  phenyloximinoacetonitrile  oxide 
(phenylglyoxiine  peroxide,  “  phenylfuroxan  ” ;  Wieland 
and  Semper,  A.,  1908,  i,  108)  to  benzonitrile  oxide 
and  formhydroxamic  acid  is  improbable,  and  cannot, 
in  fact,  be  confirmed.  The  action  of  bromine  water 
on  phenylmetazonic  acid  yields  3-hydroxy-5-phenyl- 
1:2:  4-oxadiazole,  probably  through  phenylbromo- 
glyoxime  and  the  labile  form  of  phenylhydroxy¬ 
glyoxime,  and  this  fact  is  used  as  an  additional 
argument  in  favour  of  regarding  the  substance 
obtained  by  the  action  of  alkali  on  the  oxide  of 
oximinocyanoacetic  acid  as  C02H-C(N-0H)-CH;N0.,H, 
which,  by  a  reaction  analogous  to  that  of  phenyl¬ 
metazonic  acid,  yields  dibromoglyoxime  with  bromine 
(cf.  Wieland,  Semper,  and  Gmelin,  A.,  1909,  i,  609; 
Ponzio  and  de  Paolini,  A.,  1926,  825). 

p-Tolylmetazonic  acid  is  prepared  similarly  to  the 
phenyl  compound  from  oximino-p-tolylacetonitrile 
oxide  (Avogadro,  A.,  1928,  637),  and  is  transformed 
by  20%  sodium  hydroxide  solution  into  3-hydroxv- 
5-p-tolyl-l  :  2  :  4-oxadiazole,  by  hydrochloric  acid 
into  p-tolylhydroxyglyoxime,  and  by  acetic  anhydride 
into  a  triacelyl  compound,  m.  p.  107 — 109°. 

R.  K.  Callow. 

Dioximes.  LX.  M.  M/ilone  (Gazzetta,  1929, 
59,  829 — 838;  cf.  Ponzio,  above).— The  equilibria 
between  phenylmethylfuroxan  (I)  and  4-phenvl-5- 
methyl-1  :  2  :  3  :  6-dioxdiazine  (II)  and  between 
p-anisylmethylfuroxan  (III)  and  4-p-anisy  1-5-methyl- 
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1  :  2  :  3  :  6-dioxdiazine  (IV)  at  110°  and  126°  have 
been  studied  by  constructing  the  f.-p.  diagrams  for 
each  pair  of  substances  and  determining  the  m.  p.  of 
the  mixtures  obtained  by  heating  the  components  for 
varying  periods.  In  each  case  the  reaction  is  uni- 
molecular  and  reversible.  The  points  of  equilibrium 
are  at  59%  of  I  and  at  62%  of  III,  and  the  values  of 
K'/K  are  1  -439  and  1  -634,  respective^'.  The  velocities 
of  reaction  increase  with  rise  of  temperature,  but  the 
points  of  equilibrium  are  unchanged.  The  hypo¬ 
thesis  of  desmotropism  suggested  by  von  Auwers  (A., 
1927,  1123)  for  dimethylglyoxime  peroxide  is  not 
applicable  to  these  arylmethylglyoxime  peroxides. 

R.  K.  Callow. 

“  Carbothialdines  ”  and  alkylidenethiocarb- 
amic  acids.  T.  G.  Levi  and  L.  Gimignani  (Gaz- 
zetta,  1929,  59,  757— 769).— The  formulae 

NH2-CS-S-N<ch^  (Mulder)  and  CS<g^§gJH.R 
(Delepine)  for  “  carbothialdines  ”  are  discussed,  pre¬ 
ference  being  given  to  the  former.  In  particular,  the 
argument  of  Delepine  based  on  the  existence  of  the 
compound  *s  invalid,  for  the 

existence  of  a  dimethyl  derivative  of  the  other 
formula  is  not  excluded.  Both  carboacetothialdine 
and  carbobenzothialdine  undergo  decomposition 
when  treated  with  methyl  iodide,  yielding  the 
compound  (SMe),C!NH,HI,  which  was  also  obtained 
by  Delepine  from  the  above  dimethvlcarboaceto- 
thialdine,  but  the  reaction  can  be  represented 
by  the  scheme:  NH,-CS*SN(CHR)2+4EtOH= 
XH2-CS-SNH,+2R(OEt)2,  followed  by  NH2-CS-SNH4 
-P2MeI=I-SMe:C(NH,)-SMe+NH4I  and 
TSMe:C(NH2)-SMe  — >  (SMe)2C:NH,HI.  Prelimin¬ 

ary  results  indicate  that  products  which  are  probably 
identical  ( ?[CH2:N-CS-SN(CHMe)2]3),  are  obtained  by 
condensation  of  acetaldehyde  with  ammonium  methvl- 
enedithiocarbamate  (this  vol.,  75)  or  from  carboaceto¬ 
thialdine  and  formaldehyde. 

Carboacetothialdine  has  m.  p.  118°  (decomp.). 
Pure  carbobenzothialdine,  m.  p.  127°  (decomp.),  is 
prepared  by  the  interaction  of  benzaldehyde  and  pure 
ammonium  dithiocarbamate  in  hot  alcoholic  solution. 
Like  the  aliphatic  compounds,  it  is  decomposed  to  give 
carbon  disulphide,  benzaldehyde,  and  ammonium 
thiocyanate  by  hot  water,  and  analogously  by  dilute 
acids.  The  interaction  of  carbothialdines  with  salts 
of  heavy  metals  gives  not  only  dithiocarbamates 
(Mulder,  loc.  cit.),  but  also  alkylidene-  or  arylidene- 
dithiocarbamates,  which  are  unstable,  slowly  liber¬ 
ating  the  corresponding  aldehyde.  The  silver  salts, 
■which  have  been  examined,  have  not  been  separated 
from  the  mixtures  obtained.  R.  K.  Callow. 

Determination  of  nicotine.  F.  D.  Chattaway 
and  G.  D.  Parkes  (J.C.S.,  1929,  2817— 2820).— For 
the  determination  of  nicotine  in  tobacco  the  following 
method  is  recommended  :  the  evaporated  extract 
obtained  by  ethereal  extraction  in  a  Soxhlet  apparatus 
is  steam-distilled.  The  distillate  is  saturated  with 
hydrogen  chloride  and  a  solution  made  by  saturating 
with  chlorine  a  suspension  of  iodine  in  hydrochloric 
acid  then  added.  Nicotine  tetrachloroiodide  (con¬ 
taining  23-077%  of  nicotine)  is  collected  on  a  tared 


Gooch  crucible.  The  precipitates  obtained  with  the 
above  reagent  are  more  tractable  than  those  produced 
with  silicotungstic  acid  and  the  method  can  be 
employed  when  the  nicotine  exists  in  the  presence  of 
ammonia  or  pyridine. 

The  tetrachloroiodide  reagent  will  detect  nicotine 
present  to  the  extent  of  1  part  in  100,000  parts  of  water 
and  can  be  employed  accurately  to  determine  the 
base  in  solutions  containing  1  part  in  5000  parts. 

R.  J.  W.  Le  Fkvp.E. 

Alkaloids  of  Anabasis  aphi/Ila.  A.  Orekhofe 
(Compt.  rend.,  1929,  189,  945). — A  new  alkaloid, 
anabasine,  Cj0H16N2,  has  been  isolated  from  Anabasis 
aphylla,  a  plant  indigenous  to  the  Turkestan  and 
Caspian  regions.  It  is  a  water-soluble,  steam-volatile 
oil,  b.  p.  145—146°/15  mm.,  df  1  044,  [a]£  -47°  21' 
( picrate ,  m.  p.  205 — 207° ;  picrolonate,  m.  p.  235 — • 
237°).  Solutions  of  anabasine,  even  when  extremely 
dilute,  give  a  precipitate  with  silicotungstic  acid. 

A.  A.  Goldberg. 

Alkaloids  of  Fritillaria  verticAllata,  Willd.,  var. 
Thunbcrgii,  Baker.  I.  M.  Fukuda  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1929,  [i],  18,  323— 327).— From 
the  alcoholic  extract  of  the  rhizomes  of  the  plant  a 
mixture  of  alkaloids  is  isolated  as  the  partly  crystalline 
hydrochlorides.  The  bases  from  the  crystalline 
fraction  can  be  separated  by  crystallisation  into 
verticine,  CjgHjjO-jN  or  C19H3502N,  m.  p.  224 — 224-5°, 
[a]j;  —10-06°  in  alcohol  (chloroplatinate  described), 
which  possibly  contains  one  methoxyl  group,  and 
verticilline,  CjgH^OjN,  m.  p.  148 — 150°  (sinters  at 
130°),  resolidifying  at  157 — 159°,  remelting  at  212 — 
213°  (chloroplatinate)*""’  The  bases  from  the  non- 
crystalline  fraction,  separated  as  the  perchlorates, 
yield  a  non-crystalline  substance  and  fritillarine, 
CjsBfyjOjjN,  m.  p.  130 — 131°  (chloroplatinate). 

R.  K.  Callow. 

Yohimba  alkaloids.  V.  Acetylation  of  iso- 
yohimbine.  G.  Hahn  and  W.  ScnucH  (Ber.,  1929, 
62,  [JS], 2953 — 2974 ;  cf.  A.,  1928, 432). — t«o  Yohimbine 
is  converted  by  sodium  acetate  and  boiling  acetic 
anhydride  into  diacetylisoyohimbine  (II),  m.  p.  185° 
(decomp.),  [a]g  —20-8°  in  ethyl  alcohol,  in  70 — 80% 
yield,  which  is  quantitatively  hydrolysed  by  alcoholic 
potassium  hydroxide  to  isoyohimboaic  acid,  yielding 
i'soyohimbine  when  esterified.  The  possibility  that 
oxidative  acetylation  has  occurred  is  excluded  by 
analytical  results,  as  is  the  production  of  a  mixed 
anhydride,  since  ethyl  myohimboatc  yields  a  different 
diacetyl  compound,  C22H2603N2Ac2,  m.  p.  173 — 174°, 
[a]',?  -f-9-0°  in  pyridine. 
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The  second  acetyl  group  is  therefore  considered  to 
be  attached  to  one  of  the  nitrogen  atoms  and  since 
iAoyohimbine  behaves  as  a  monacid  base  the  union  of 
the  acetyl  group  to  the  “  latent  ”  nitrogen  atom 
(cf.  I)  is  deduced  in  the  following  manner.  The 
diacetyl  derivative  gives  a  non-crystalline  methiodide, 
III,  converted  by  alcoholic  potassium  ethoxide  into 
the  methylbetaine  of  is-acetylisoi/ohimboaic  acid ,  IV, 
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m.  p.  203 — 206°  (decomp.),  [a]1,?  +78-6°  in  water, 
which  affords  a  methiodide  V,  decomp.  248°  after 
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darkening,  [a]®  +38-3°  in  pyridine,  converted  by 
potassium  ethoxide  into  the  betaine  IV.  The  last- 
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named  compound  yields  a  crystalline  hydrochloride, 
VI,  [a]u  +60-1°  in  water,  which  is  converted  by 
potassium  ethoxido  into  a  betaine,  VII,  m.  p.  199 — 
200°  (decomp.)  after  darkening  at  170°,  [a]1,?  +48-9°  in 
water,  re-converted  by  2A7-hydroehloric  acid  into  the 
labile  hydrochloride ;  the  dimethiodide  of  the  betaine, 
VIII  (+4H20),  is  described.  Elimination  of  the 
IV-acetyl  group  of  diacetyliaoyoliimbine  can  be  effected 
by  boiling  2Ar-hydrochloric  acid,  thus  giving  an 
O -monoacetyl  compound,  C21H2603N2Ac,H20,  m.  p. 
196°  (decomp.)  after  loss  of  water  of  crystallisation  at 
132°,  [a]§  +39-6°  in  pyridine,  with  a  secondary  latent 
nitrogen  atom .  iso  Y ohimbine  therefore  appears  to  con¬ 
tain  a  1 :  2  :  3  :  4-tetrahydroisoquinoline  ring,  fission  of 
which  leaves  a  double  linking  in  diacetylisoyohimbine 
as  demonstrated  by  its  absorption  of  2  atoms  of 
hydrogen,  whereas  isoyohimbine  is  indifferent  towards 
the  gas  in  presence  of  palladium.  aftoYohimbine 
yields  only  a  normal  O-monoacetylaiiloyohimbine, 
decomp.  175 — 176°  after  loss  of  IMeOH  at  131°,  [a]]] 
—33-9°  in  pyridine. 

Treatment  of  the  hydrochloride,  VI,  with  con¬ 
centrated  potassium  hydroxide  affords  a  well-defined 
amino-acid  isolated  as  the  hydrochloride, 
C21H20O3N2,HCl,H2O,  [a]?  +94°  in  water.  Since 
the  same  product  is  derived  from  the  betaine,  [a]“ 

48°,  and  from  isoyohimboaic  acid  methylbetaine  A 
(see  later),  the  reaction  appears 'specific  to  the  betaine 
group  of  the  active  nitrogen  atom. 

iso  Yohimbine  is  converted  by  methyl  iodide  in 
acetone  into  the  methiodide,  C21H2603N2,MeI,H20, 
decomp.  243°,  [ajg  +67-5°  in  methyl  alcohol,  which 
when  treated  with  alcoholic  potassium  ethoxide  affords 
isoyohimboaic  acid  methylbetaine  A,  which  cannot  be 
crystallised  from  water  or  freed  readily  from  traces  of 
a  lkali .  Its  const  it  ut  ion  is  elucidated  by  its  conversion 
by  methyl-alcoholic  hydrogen  chloride  into  isoyohimb¬ 
ine  methochloridc,  decomp.  272°,  [a]f>  +  114-1°  in 
water,  [a]t>  +64-4°  in  methyl  alcohol,  also  derived 
from  isoyohimbine  methiodide  and  silver  chloride  in 
methyl  alcohol.  Treatment  of  isoyohimboaic  acid 
with  methyl  sulphate  and  potassium  hydroxide 
affords  an  isomeric  isoyohimboaic  acid  methylbetaine 
(lat.),  C21H2603N2,5H20,  [a]);  -f-84-6°  in  water,  [a]“ 
4-42-2°  in  methyl  alcohol,  readily  crystallised  from 
water.  With  2AT-hydrochloric  acid  it  yields  a  very 
stable  hydrochloride,  C21H2603N2,HC1,  decomp.  272°, 
M5  4-132-5°  in  water,  [a]“  +72-3°  in  methyl  alcohol, 
reconverted  by  2AT-sodium  hydroxide  into  the  betaine. 


With  methyl-alcoholic  hydrogen  chloride  it  gives  a 
methochloride,  C21H2803N2,MeCl,H20,  decomp.  296°, 
[a]u  +155-4°  in  water,  [ajg  +98-6°  in  methyl  alcohol 
[re-transformed  by  2AT-sodium  hydroxide  into  the 
betaine  (lat.)],  which,  with  methyl  iodide  in  acetone 
gives  the  corresponding  methiodide, 
C21H2603N2,MeI,H20,  decomp.  263°,  [a]jg  +75-4°  in 
methyl  alcohol.  The  betaine  (lat.)  does  not  suffer 
the  Hofmann  degradation  with  potassium  hydroxide. 

The  methiodide  of  the  O-monoacetyl  compound, 
C21H2503N.,Ac,MeI,  and  the  corresponding  betaine, 
decomp.  182°,  [<xjg  +108-8°  in  water,  are  incidentally 
described.  H.  Wren. 

Hypaconitine,  a  new  Aconitum.  alkaloid.  R. 
Majema  and  S.  Morio  (Annalen,  1929,  476,  171 — 
181). — Fractional  precipitation  of  the  mixed  hydro¬ 
bromides  of  alkaloids  obtained  from  Aconitum  hakusa- 
nense,  A.  callianthum,  or  A.  tortuosum  led  to  the 
isolation  of  hypaconitine,  C28H30Ofi(OMe)4(NMe3),  de¬ 
comp.  197 — 198°,  [«]!!  +22-4°  in  chloroform  (hydro- 
bromide,  m.  p.  178 — 179°,  also  hydrobromide  hydrate, 
2-5H20;  perchlorate,  decomp.  178 — 180°;  chloro- 
aurate,  decomp.  243 — 245°),  which  by  boiling  with  an 
equi- volume  mixture  of  sulphuric  acid  and  water  gave 
benzhypaconine  ( hydrochloride ,  3-5H20,  and  an¬ 
hydrous,  decomp.  242 — 244°,  [a]],  —6-5°  in  water)  and 
by  heating  with  water  under  pressure  formed  acetic 
and  benzoic  acids  along  with  hypaconine  {tetra-acetyl 
derivative,  decomp.  182 — 184°). 

Hypaconitine,  heated  under  reduced  pressure  in  a 
current  of  hydrogen,  formed  pyrohypaconitine,  m.  p. 
119 — 120°,  [a]1,?  +21-7°  (from  A.  hakusanense),  +1S-1° 
(from  A.  senatiense)  (both  in  chloroform)  {hydro- 
bromide-,  perchlorate,  decomp.  268 — 269°;  chloro- 
aurate,  decomp.  216—217°),  whilst  potassium  per¬ 
manganate  in  acetone  solution  (containing  acetic  acid) 
gave  by  oxidation  hypoxonitine,  decomp.  267 — 268°, 
[«]”  —63-1°  (in  chloroform).  R.  J.  W.  Le  FkvRE. 

Mesaconitine,  a  second  new  Aconitum  alkal¬ 
oid.  S.  Morio  (Annalen,  1929,  476,  181 — 193). — 
Following  the  usual  procedure  with  the  alkaloids  from 
Aconitum  manschuricum,  mesaconitine,  decomp.  208 — 
209°,  [<x]iJ  +25-4°  (in  chloroform)  ( hydrobromide , 
m.  p.  172 — 173°,  [ajg  -24-8°,  and  hydrobromide 
hydrate  with  3-5H20 ;  chloroaurate,  decomp.  224 — 
226°;  perchlorate,  decomp.  217 — 225°),  was  obtained. 
Hydrolysis  with  dilute  sulphuric  acid  gave  benz- 
mesaconine  [ hydrochloride  monohydrate,  decomp.  255— 
257°,  [ajjj  —24-0°  (in  water) ;  hydrobromide  tri- 
hydrate,  decomp.  245 — 246°,  [a]]]  —21-8°  (in  water)], 
whilst  warming  with  alcoholic  potassium  hydroxide 
afforded  mesaconine  (identified  as  tetra-acetyl  deriv¬ 
ative,  decomp.  228 — 229°).  On  a  boiling  dimethyl- 
aniline  bath  mesaconitine  decomposed  into  acetic  acid 
and  pyromesaconitine  [hydrobromide,  decomp.  226° 
after  sintering  at  222°,  [a]g  --40-5°  (in  water) ;  chloro¬ 
aurate  monohydrate,  decomp.  180 — 181  °  perchlorate, 
decomp.  285 — 2S7°],  accompanied  by  some  pyro- 
mesaconitine-y,  decomp.  169 — 170°,  [a]U  —107°  (in 
alcohol)  [ hydrobromide ,  decomp.  240 — 241°,  [a]]) 
—102°  (in  water),  chloroaurate,  decomp.  193 — 194°]. 
Acetone-potassium  permanganate  oxidation  of  mesa¬ 
conitine  yielded  oxonitine,  decomp.  282°. 

R.  J.  W.  Le  FkvRE. 
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Identity  of  aconitine-*!,  japaconitine-.fi,  and 
japaconitine-fl2.  R.  Majima  and  S.  Morio  (An- 
nalen,  1929,  476,  194—203). — From  comparisons  of 
carefully  purified  specimens  of  japaconitine-A  and 
aconitine-A  (and  their  respective  hydrobromides, 
perchlorates,  and  chloroaurates)  it  is  concluded  that 
these  substances  are  identical.  Japaconitine-A  or 
-A?,  or  aconitine-A,  by  heating  on  a  boiling  dimethyl- 
aniline  bath  and  treatment  of  the  product  with 
hydrobromie  acid,  all  gave  pyraconitine  a-bromide, 
decomp.  271 — 272°  (perchlorate,  decomp.  153 — 154°). 

From  pure  aconitine-A  or  japaconitine-A  three 
chloroaurates  were  obtained  :  a-,  m.  p.  138 — 140°  (lit. 
135°,  231°);  (3-,  m.  p.  157 — 158°  (lit.  152°);  y-,  m.  p. 
177°  (lit.  176°).  Crystallisation  of  the  a-form  from 
chloroform  or  ether  transformed  it  into  the  (3-  and 
y-forms. 

Aconitine  from  A.  napellus  was  transformed  into 
the  hydrobromide  and  aconitine-A  bromide  removed ; 
from  the  mother-liquors  (previously  considered  to 
contain  aconitine-C  bromide  only)  the  perchlorates  of 
mesaconitine  and  hypaconitine  were  isolated. 

R.  J.  W.  Le  Fevre. 

Summarised  observations  on  Aconitum 
alkaloids.  R.  Majima  and  S.  Morio  (Annalen,  1929, 
476,  203 — 214). — Crystallographic  data  are  given  for 
aconitine,  mesaconitine,  and  hypaconitine ;  the 
remaining  matter  is  adequately  described  by  the 
title.  R.  J.  W.  Le  Fevre. 

Harmine  and  harmaline.  X.  Synthesis  of 
7-  and  8-methoxyketotetrahydro-p-carbolines 
and  the  constitution  of  acetylharmaline.  H.  S.  B. 
Barrett,  W.  H.  Perkin,  jun.,  and  R.  Robinson 
(J.C.S.,  1929,  2942 — 2946). — Ethyl  eyefopentanone- 
carboxylate  couples  with  p-methoxybenzenediazon- 
ium  chloride  in  alkaline  solution  to  give  the  p-methoxy • 
phenylhydrazone ,  m.  p.  97°,  of  ethyl  hydrogen  a-keto- 
ndipate.  This  is  converted  by  boiling  alcoholic 
sulphuric  acid  into  ethyl  (3 -2-carbdlioxy-o-methoxy - 
indole-Z-propionata,  m.  p.  110°,  the  corresponding 
dicarboxylic  acid,  m.  p.  225°  (decomp.),  which  is 
obtained  on  hydrolysis  being  converted,  with  loss  of 
carbon  dioxide,  by  heating  in  diphenylamine  solution 
into  Q-5-methoxyindole-Z-propionic  acid,  m.  p.  136° 
(methyl  ester,  in.  p.  100°).  The  hydrazidc,  m.  p.  146° 
(obtained  by  heating  the  methyl  ester  and  hydrazine 
hydrate  at  150°),  is  converted  by  sodium  nitrite  and 
acetic  acid  into  the  azide,  from  which,  by  the  action  of 
dry  hydrogen  chloride  in  chloroform-toluene  solution, 
is  obtained  1  -methoxy-2-kcto-2  :  3  :  4  :  5  -tetrahydro-fi- 
carboline,  m.  p.  2S0°  (for  nomenclature,  cf.  this 
vol.,  220).  By  an  exactly  similar  series  of  reactions 
starting  with  »i-mcthoxybcnzenediazonium  chloride 
are  obtained  ethyl  [i-2-carbethoxy-G-methoxyindole-3- 
propionate,  m.  p.  109° ;  $-2-carboxy-6-methoxyindole-3- 
propionic  acid,  m.  p.  221°  (decomp.);  j3 -Q-methoxy- 
indole-3-propionic  acid,  m.  p.  165°  (methyl  ester,  m.  p. 
69°,  by  the  action  of  an  ethereal  solution  of  diazo¬ 
methane;  hydrazide,  m.  p.  143°),  and,  finally,  8-meth- 
oxy-2-keto-2  :  3: :  4  :  5-tetrahydro-fi-ca rboline,  m.  p.  198°, 
identical  with  the  substance,  to  which  this  con¬ 
stitution  was  assigned,  obtained  previously  from 
acetylharmaline  (Nishikawa,  Perkin,  and  Robinson; 
cf.  A.,  1924,  i,  565).  This  synthesis  therefore  con¬ 


firms  the  correctness  of  the  structure  assigned  by 
these  authors  to  acetylharmaline.  J.  W.  Baker. 

Microchemistry  of  brucine.  M.  Wagenaar 
(Pharm.  Weckblad,  1929,  66,  1170— 1176).— An 
account  of  an  examination  of  known  micro-tests. 
The  most  sensitive  reagents  are  zinc  and  mercurci 
iodides,  each  of  which  will  detect  0-5  mg.  at  a  dilution 
of  1  in  lOOOi  S.  I.  Levy. 

Brucine.  H.  Thoms  and  J.  Gonein  (Arch. 
Pharm.,  1930,  268,  48 — 57). — By  the  interaction  of 
brucine  with  various  halogeno-ketones,  halogeno- 
acids,  and  their  derivatives  in  chloroform  solution,  a 
series  of  quaternary  additive  compounds  of  the  type 
C23H2 604N2RC1  ( Br j  (similar  to  those  obtained  from 
strychnine ;  Moufang  and  Tafel,  A.,  1899,  i,  309,  310), 
has  been  prepared  and  converted  into  the  correspond¬ 
ing  bases  and  betaines.  Thus  with  the  appropriate 
halogeno-ketone  are  obtained  N-acetoxiylbrucinium 
chloride  (R=-CH2Ac),  m.  p.  232 — 233°  (decomp.), 
converted  by  the  action  of  silver  sulphate  in  hot 
aqueous  solution  into  the  corresponding  sulphate  and 
thence  by  the  action  of  the  theoretical  quantity  of 
baryta  into  the  hydroxide  [picrate,  m.  p.  250°  (de¬ 
comp.,  with  previous  darkening)];  N -phenacylbrucin- 
ium  bromide  (R=-CH2Bz),  m.  p.  230°  (decomp.) 
[gold  chloride  double  salt,  m.  p.  173 — 175°  (decomp.)], 
converted  into  the  hydroxide  [ chloroplatinale ,  decomp. 
230°;  picrate,  m.  p.  220°  (decomp.)];  N-3  :  4 -di- 
hydroxyphenacyl-  +  1-5H20  [R=-CH2,CO,C6H,(OH)2], 
m.  p.  250—251°  (decomp.)  (acetate-,  hydrochloride), 
and  N-2  :  3  ;  4 -trihydroxyphendcyl-,  m.  p.  190°  (de¬ 
comp.),  -brucinium  chlorides.  From  various  chloro- 
acids  and  their  esters  are  similarly  obtained  :  N-car6- 
ethoxymethylbrucinium  chloride  (R  =  •CH2,C02Et), 
m.  p.  251 — 252°  (decomp.),  converted  by  the  action 
of  sodium  carbonate  or  ammonia  on  its  aqueous 
solution  into  the  betaine 

+2H20,C23H26N04N<^5>C0  (I),  m,  p.  247°  (de¬ 
comp.),  [oe]j5  +25-26°  (in  acetic  acid)  ( chloroplatinate , 
decomp,  above  200°),  whilst  the  hydrochloride,  de¬ 
comp.  above  200°,  [a]g  -12-65°  (in  water),  of  the 
betaine  is  obtained  by  the  action  of  chloroacetic  acid 
on  brucine  at  110°;  N-fi-carbethoxyethylbrucinium 
bromide  (R=-CHMe-CO,Et),  m.  p.  201—204°  (de¬ 
comp.),  converted  by  the  action  of  the  calculated 
quantity  of  absolute  alcoholic  potassium  hydroxide 
on  the  solution  of  the  corresponding  nitrate  into  the 
methylbetaine  +3HzO,  m.  p.  216 — 217°  (decomp.) ; 
K-dicarbethoxymethylbrucixiium  chloride  [R= 
•CH(C02Et)2],  m.  p.  246—248°  (decomp.),  converted 
by  sodium  carbonate  into  the  betaine  I ;  N -chloro- 
carbelhoxymethylbrucinium  chloride  (R=-GHCl-C02Et), 
m.  p.:  151°  (decomp.),  reconverted  into  brucine  by 
the  action  of  aqueous  sodium  carbonate;  and  N -di- 
chlorocarbelhoxymethylbrv-cinium  chloride  (R= 
-CCl2-C02Et),  m.  pi  133°  (decomp.). 

J.  W.  Baker. 

Strychnos  alkaloids.  III.  Structural  re¬ 
lationship  between  strychnine  and  brucine.  F. 
Cortese  (Annalen,  1929,  476,  2S0— 285). — Oxidation 
of  strychnine  with  chromic  acid  in  dilute  sulphuric 
acid  solution  gives  the  acids,  CleH  0O4N2  (I)  and 
C17H2206N2  (II),  obtained  previously  by  Wieland  and 
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Munster  (A.,  1929,  707)  from  brucine  (cf.  Leuclis  and 
Krohnke,  A.,  1929,  1320).  Similar  oxidation  of  the 
acid  C|9H2206N2  (Hanssen,  A.,  1SS7,  505;  cf.  Leuchs, 
A.,  1922,  i~  1052)  also  affords  I  and  II. 

H.  Burton. 

Benezeneazomorphine.  G.  Charrier  and  A. 
Xeri  (Gazzetta,  1929,  59,  S04 — 810). — 2-Benzene- 
azomorphine  (Wieland  and  Kappelmeier,  A.,  1911,  i, 
743;  Lautenschlager,  A.,  1919,  i,  344)  is  converted 
into  2-benzeneazoopomorphine,  decomp.  200°,  when 
the  solution  in  concentrated  sulphuric  acid  is  kept 
in  the  cold  for  7  days  or  heated  for  a  few  hours. 
Pschorr’s  formula  for  morphine  is  considered  to  be 
in  best  accord  with  this  ready  transformation.  The 
action  of  benzenediazonium  chloride  on  apomorphine 
appears  to  yield  a  mixture  of  two  substances,  possibly 
tlie  1-  and  2-azo-derivatives.  R.  K.  Callow. 

Sinomenine  and  disinomenine.  XI.  Position 
of  the  double  linking  in  sinomenine.  K.  Goto 
and  H.  Sudzuki  (Bull.  Chem.  Soc.  Japan,  1929,  4, 
244 — 254). — From  a  series  of  reduction  experiments 
it  is  concluded  that  the  double  linking  in  sinomenine 
is  situated  in  the  C7-C8  position.  Sinomenine  is 
reduced  by  sodium  amalgam  in  alkaline  solution  to 
6/5-S :  S'-dimethoxysinomenine,  m.  p.  304°,  [a]1,; 

—  24-49°  in  1%  aqueous  hydrochloric  acid  (meth¬ 
iodide,  m.  p.  above  305° ;  semicarbazone,  m.  p.  above 
300°),  in  40%  yield,  whilst  neutral  reduction  with 
sodium  amalgam  gives  dimethoxydihydrosinomenine, 
m.  p.  138°,  [a]5J  +59-17°  in  alcohol,  +48-88°  in  1% 
hydrochloric  acid  (methiodide,  m.  p.  115°:  semicarb¬ 
azone,  m.  p.  235°),  in  about  65%  yield ;  the  latter  is 
probably  Z-dihydrothebainone.  Reduction  by  Clem- 
mensen’s  method  affords  a  20%  yield  of  demethoxy- 
deoxydihydrosinomenine,  m.  p.  148°,  [a]D  +43-22° 
in  alcohol  (methiodide,  m.  p.  267°;  hydriodide,  m.  p. 
245°)  (a  30%  yield  is  obtained  if  dihydrosinomenine 
is  employed),  which  is  probably  rf-tetrahydrodeoxy- 
codeine.  Sinomenine  with  hydrochloric  acid  at  100° 
gives  bisdemethylsinomylidene,  m.  p.  above  312°, 
fa'll;  +335-32°  in  1%  hydrochloric  acid  ( methiodide , 
m.  p.  285°;  dioxime,  m.  p.  315°;  semicarbazone,  m.  p. 
above  300°),  in  about  10%  yield.  With  zinc  and 
hydrochloric  acid  in  the  cold  sinomenine  gives  rise  to 
hydrosinomenine,  m.  p.  196° ;  morphine  and  codeine 
are  unaffected  by  this  treatment.  A.  1.  Vogel. 

Qualitative  reactions  of  primary  arsines.  S.  S. 
Nametkin  and  V.  V.  Nekrassov  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1045— 1050).— See  A.,  1929, 
949. 

Compounds  of  tryparsamide  type.  II.  Re¬ 
solution  of  dl--2.\T-methylphenylalanineamide- 
4-arsinic  acid.  C.  S.  Gibson  and  B.  Levin  (J.C.S., 
1929,  2759—2763  ;  cf.  A.,  1929,  584).— By  boiling 
sodium  6-amino-m-tolylarsinate  in  aqueous  solution 
with  a-bromopropionic  acid,  dl-N -2-methylphenylalan- 
ine-4-arsinic  acid,  m.  p.  170°  (decomp.)  [methyl  and 
ethyl  esters,  m.  p.  215°  (decomp.)  and  214—216° 
(decomp.),  respectively],  was  obtained.  dl-N-2- 
Meth yl ph enylala ninea m  ide-4-arsin  ic  acid,  m.  p.  219° 
(decomp.),  was  prepared  either  by  treatment  of  the 
above  methyl  ester  with  concentrated  ammonia 
solution  or  by  the  interaction  of  a-bromopropionamide 


and  aqueous  sodium  6-amino-m-tolylarsinic  acid; 
unlike  its  ammonium,  brucine,  and  nor-d-+ephedrine 
salts,  the  quinine  and  strychnine  salts  were  not 
crystalline.  Optical  resolution  was  accomplished  by 
nor-d-+ephedrinc,  the  lAdB  salt,  m.  p.  205 — 208° 
(decomp.),  [a]  -2-46°  (in  aqueous  solution),  separat¬ 
ing  from  a  solution  containing  the  amide-acid  (2 
equivs.),  the  d-base  (1  equiv.),  and  sodium  hydroxide 
(1  equiv.).  d-  and  1  -~N-2-Methylphenylalanineamide- 
4-arsinic  acid  had  m.  p.  267°  and  267 — 268°  (decomp. 
after  darkening  from  260°),  and  [a]  (as  sodium  salt) 
+33-4°  and  —34-9°,  respectively.  These  optically 
active  amide-acids  on  hydrolysis  with  an  excess  of 
sodium  hydroxide  yielded  the  sodium  salts  of  the 
corresponding  dibasic  acids  having  opposite  signs; 
apparently  the  hydrolysis  of  the  amide-acids  is  accom¬ 
panied  by  racemisation. 

The  results  of  an  examination  for  therapeutical 
activity  of  compounds  of  the  tryparsamide  type 
described  in  Parts  I  and  II  are  recorded.  The  follow¬ 
ing  had  no  action  :  d-  and  Z-phenylalanine-4-arsinic 
acids,  <ii-A7-2-methylphenylalanine-4-arsinic  acid,  and 
the  corresponding  amide-acid ;  the  following  had 
definite  but  transient  actions  :  rfZ-AT-phenylalanine- 

4- arsinic  acid,  d-  and  df-phenylalanineamide-4-arsinic 
acids;  whilst  Z-V-phenylalanineamide-4-arsinic  acid 
and  J-Ar-2-methylphenylalanineamide-4-arsinic  acid 
exhibited  only  slight  actions. 

.  R.  J.  W.  Le  Fevre. 

Monohalogenomononitrotoluenes.  Arsenical 
compounds  derived  from  3-bromo-4-nitro- 
toluene.  L.  A.  Elson,  C.  S.  Gibson,  and  J.  D.  A. 
Johnson  (J.C.S.,  1929,  2735 — 2742). — The  remaining 
two  bromonitrotoluenes  have  been  synthesised. 

5- Nitro-2-acetamidotoluene  mixed  with  alcohol, 
water,  and  acetic  acid,  was  treated  at  the  b.  p.  with 
iron  powder;  o-amino-2-acetamidotoluene,  so  obtained, 
had  m.  p.  143°.  Diazotisation  of  4-nitro-3-amino- 
toluene  (obtained  by  heating  aqueous  ammonia, 
methyl  alcohol,  and  3  : 4-dinitrotoluene  in  an  auto¬ 
clave)  gave  3-ehloro-4-nitrotoluene,  b.  p.  146°/19 
mm.,  m.  p.  22°,  ‘d-bromo-4-nitrotoluene,  b.  p.  156 — 
158°/19  nun.,  m.  p.  37°,  and  3- fodo-4 -« itro  toluene , 
m.  p.  95 — 97°  to  a  milky  liquid  becoming  clear  at 
104°  and  melting  after  resolidification  at  103 — 105° 
with  no  preliminary  change. 

2  :  3-Dinitro-4-aminotoluene  gave  by  diazotisation 
in  hydrochloric  acid  S-chloro-2-nitrotohiene,  m.  p.  21 — 
22°,  and  S-bromo-2-nitrotoluene,  b.  p.  129 — 130°/10 
mm.,  m.  p.  27°  (accompanied  by  a  substance, 
C12H904N2Br3,  m.  p.  95 — 96°).  From  2  :  6-dinitro- 
4-aminotoluene,  hydrobromic  acid,  etc.,  4-bromo- 
2  :  6 -dinitrotoluene,  in.  p.  89 — 90°,  was  obtained. 

A  boiling  mixture  of  3-bromo-4-nitrotohiene, 
o-aminophenylarsinic  acid,  potassium  carbonate, 
amyl  alcohol,  and  a  trace  of  copper  powder  yielded 
2-nitro-S-methyldipkenylamine-Q'-arsinic  acid,  m.  p. 
228-230°  (decomp.),  reduction  of  which  by  sulphur 
dioxide  in  the  presence  of  alcohol,  iodine,  and  hydro¬ 
chloric  acid  gave  2-nitro-5-methyldiphe?iylamine-6'- 
dichloroarsine,  m.  p.  137°  (decomp.).  The  last-named 
substance  was  transformed  by  boiling  acetic  acid  into 
10-chloroA-nitro- 1  -  methyl  -  5  :  10 -dihydrophenarsazine, 
m.  p.  198 — 200°  (slight  decomp.). 

R.  J.  W.  Le  Fevre. 
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2-Phenyl-4  :  5-afi-naphtli-l  :  2  :  3 -triazole -4'- 
arsinic  acid.  G.  Charrier  and  A.  Neri  (Gazzetta, 
1929,  59,  742 — 750  ;  cf.  A..  1928,  187). — An  improved 
method  for  the  preparation  of  this  compound  is 
described.  p-Aminophenylarsinie  acid  is  diazotised 
and  the  product  coupled  with  fi-naphthylamine  to 
give  2 -amino- 1  -benzeneazonaphthalencA'-arsinic  acid, 
m.  p.  285°  [sodium  salt  (+0-5H,O),  decomp.  before 
m.  p.],  which  is  dehydrogenated  by  treatment  with 
cuprammonium  sulphate  in  alcoholic  solution  (cf. 
Schmidt  and  Hagenbocker,  A.,  1921,  i,  897)  to  give 
2-phenylnaplitlitriazole-4'-arsinic  acid.  (I)  [sodium 
hydrogen  and  disodium  (-j-7H20)  salts,  decomp. 
before  m.  p.].  Oxidation  of  I  by  chromic  acid  in 
acetic  acid  yields  an  o-quinone,  which  gives  with 
phenylhydrazine  a  $-hydroxy-ix-benzeneazo-deriv&tivQ 
(decomp.  before  m.  p.).  Oxidation  of  I  by  per¬ 
manganate  in  alkaline  solution  yields  4-carboxy- 
'2- phenyl  -  5  -  o  -  carboxyphenyl- 1  :  2  :  3-triazoleA' -arsinic 
acid  (+2-5H20),  decomp.  above  305°.  Reduction  of 
I  with  sodium  hyposulphite  in  alkaline  solution  yields 
a  mixture  of  the  corresponding  arseno-  and  arsenoxv- 
derivatives.  R.  K.  Callow.* 

10  -  Chloro  -  5  : 10  -  dihydrophenarsazine  and 
derivatives.  XI.  Mono-,  di-,  and  tri-methyl 
derivatives.  C.  S.  Gibson  and  J.  D.  A.  Johnson 
(J.C.S.,  1929,  2743 — 2753). — N-o-  and  -p-Tolylbenz- 
iminoclilorides,  b.  p.  164°/6  mm.  and  186°/10  mm., 
respectively,  reacted  with  ethereal  o-,  m-,  and  p- 
cresols,  sodium,  and  ethyl  alcohol  to  give  N-o-,  -m-, 
and  -p-tolylbenzimino-o-tolyl  ethers,  m.  p.  63 — 64°, 
51 — 52°;  and  54°,  respectively,  and  similarly  N-m- 
tolylbenzimino-p-tolyl  ether,  m.  p.  52 — 53°,  N-o -tolyl- 
benziminophenyl  ether,  m.  p.  54 — 56°,  and  N-o -tolyl- 
benzimino-m-lolyl  ether.  Those  compounds  all  iso- 
merised  complete^'  to  the  benzoyl  derivatives  of  the 
substituted  diphenylamines  by  heating  to  2S0 — 300° ; 
the  last-named  ether  gave  benzoyl-o-lolyl-m-tolylamine, 
m.  p.  103 — 104°  (identical  with  the  product  of  heat¬ 
ing  AT-m-tolylbenzimino-o-tolyl  ether).  Also  described 
are :  benzoylqdienyl-o-tolylamine,  m.  p.  110 — 111°, 
benzoyldi-o-tolylamine,  m.  p.  114 — 115°,  benzoyl- m- 
tolyl-p-tolylamine,  m.  p.  118 — 119°,  o-lolyl-p-lolyl- 
amine,  b.  p.  1S3°/19  mm.,  and  o-tolyl-m-tolylamine, 
b.  p.  187°/22  mm. 

A  mixture  of  phenyl-o-tolylamine,  ■  arsenious 
chloride,  and  o-dichlorobenzene  when  boiled  gave 
10-chloro-4-mcthyl-5  :  10-dihydrophenarsazine,  m.  p. 
191 — 192°,  with  hydrogen  chloride  evolution; 
10 -chloro- 2  :  6  -  dimethyl  -  5  :  10  -  dihydrophenarsazine, 
m.  p.  indefinite  about  226°  (decomp.),  was  similarly 
prepared  from  o-tolyl-p-tolylamine.  Oxidation  of 
the  preceding  substance  by  hydrogen  peroxide  in 
boiling  acetic  acid  solution  gave  2  :  o-dimelhylphen- 
arsazinic  acid,  m.  p.  above  310°  ( sodium ,  barium, 
silver,  and  mercury  salts :  hydrochloride. 
2C11H]402NAs,3HC1,  decomp.  at  266— 26S°  after 
becoming  green  at  208°).  o-Tolyl-m-tolylamine  con¬ 
densed  with  arsenious  chloride  in  o-diclilorobenzene 
solution  to  give  10-chloro-l(ov  3)  :  0-dimethyl-5  :  10 -di¬ 
hydrophenarsazine,  m.  p.  216 — 218°  (decomp.),  oxid¬ 
ation  of  which  afforded  l(or  3)  :6-dimeihylphenarsazinic 
odd,  m,  p.  above  309°  (sodium  and  ammonium  salts). 
The  above  work  shows  that  the  factors  underlying  the 


condensations  of  substituted  diphenylamines  with 
arsenious  chloride  aro  different  from  those  previously 
postulated  (J.C.S.,  1926,  2243,  footnote). 

4-Amino-wi-xylene,  o-bromophenylarsinic  acid, 
amyl  alcohol,  and  potassium  carbonate  reacted,  when 
heated  in  the  presence  of  copper  powder,  with  form¬ 
ation  of  2  ;  4-dimethyldiphenylamine-Q' -arsinic  acid, 
m.  p.  135°  (sodium,  calcium,  and  barium  salts).  This 
acid  underwent  reduction  by  sulphur  dioxide  in  a 
mixture  of  alcohol,  hydrochloric  acid,  and  a  trace  of 
iodine  to  give  10 -chloro -2  :  i-dimethyl-5  :  10-dihydro- 
■phenarsazine,  m.p.216 — 217°  (corresponding  \0-bromo- 
compound,  decomp.  198°  after  softening  at  195°). 
2  :  d-Dimethylphena rsa zinic  acid,  m.  p.  above  300° 
(hydrochloride,  m.  p.  about  200°),  was  obtained  by 
oxidation  of  the  preceding  10-chlorodihydrophen- 
arsazine  with  hydrogen  peroxide  in  acetic  acid.  Boil¬ 
ing  a  mixture  of  3-bromo-p-tolylarsinic  acid,  p-toluid- 
ine,  potassium  carbonate,  amyl  alcohol,  and  a  trace 
of  copper  powder  gave  4  :  3' -dim ethyldiphenyla  m  ine- 
Q'-arsinic  acid,  m.  p.  153 — 154°  (slight  decomp.) 
(sodium  and  barium  salts),  reduction  of  which  in  the 
usual  manner  afforded  10-chloro-2  : 1 -dimethyl -5  :  10- 
dihydrophenarsazine  (+AcOH),  decomp.  195 — 198° 
after  turning  green  at  190 — 195°.  The  analogous 
6ro»!o-compound  had  m.  p.  179 — 180°.  The  10-chloro- 
compound  gave  on  oxidation  2  : 7 -dimethylphen- 
arsazinic  acid,  m.  p.  above  295°  ( ammonium ,  calcium, 
barium,  and  magnesium  salts ;  hydrochloride,  decomp. 
219—221°). 

3  :  3' -Dimethyldiphenylamine-Q' -arsinic  acid,  m.  p. 
145 — 146°  (ammonium,  barium,  and  sodium  salts) 
(prepared  from  3-bromo-p-tolylarsinic  acid  and  m-tolu- 
idine  as  for  4  :  3'-dimethyidiphenylaminc-6'-arsinic 
acid),  formed  on  reduction  of  10-c7i(oro-l(or  3)  :  7 -di¬ 
methyl-5  :  10-dihydrophenarsazine,  decomp.  225 — 226° 
after  turning  green  at  218°  [corresponding  bromo- 
compound  had  m.  p.  255 — 256°  (decomp. )],  which, 
in  turn,  gave  by  oxidation  l(or  3)  :  7 -dimethyl phen- 
arsazinic  acid,  m.  p.  above  295°  (hydrochloride, 
darkened  and  shrank  at  217 — 219°).  From  a  mix¬ 
ture  of  3-bromo-p-tolylarsinic  acid,  4-amino-m-xylene, 
potassium  carbonate,  amyl  alcohol,  and  copper  powder 
was  obtained  lQ-chloro-2  :  4  : 1 -trimethyl-5  :  10 -di¬ 
hydrophenarsazine,  m.  p.  220 — 222°  (decomp.)  (hydro¬ 
chloride,  decomp.  235 — 236°  with  generation  of  a 
green  coloration).  10-Chloro-l  :  4  :  7 -trimethyl-5  :  10- 
dihydrophenarsazine,  prepared  in  the  usual  way  from 
3-bromo-p-tolylarsinic  acid  and  2-amino-p-xylene, 
had  m.  p.  200 — 202°  after  slight  softening. 

N-2  :  4-Dimethylphenylbc7iziminochloride  (obtained 
by  heating  4-benzamido-w-xylene  with  phosphorus 
pentachloride)  had  b.  p.  175°/6  mm.  and  m.  p.  42°. 

R.  J.  W.  Le  Fevre. 

Salts  of  triphenylselenonium  hydroxide.  H.  M. 

Leicester  and  F.  W.  Bergstrom  (J.  Amer.  Cliem. 
Soc.,  1929,  51,  35§7 — 3591). — Diphenyl  selenide  is 
converted  by  treatment  with  nitric  and  hydrochloric 
acids  into  diphenylselenium  dichloride.  This  under¬ 
goes  the  Friedel-Crafts  reaction  with  benzene, 
affording  triphenylselencmium  chloride,  decomp.  230° 
230°  (all  m.  p.  are  corr.)  ( dihydrate ;  iodide,  decomp. 
237-5°;  dichromate,  decomp.  238°;  picrate,  m.  p. 
141 — 142° ;  nitrate,  m.  p.  107 — 108°).  When  the  above 
chloride  is  dissolved  in  boiling  ethylene  dibromide 
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triphcnylselenonium  bromide,  decomp.  236°,  separates 
on  cooling.  Thermal  decomposition  of  the  three 
halides  affords  diphenyl  selenide  and  chloro-,  bromo-, 
or  iodo-benzene,  respectively. 

The  Grignard,  Wurtz— Fittig,  and  Friedel-Crafts 
reactions  with  selenium  tetrachloride  give  complex 
mixtures  of  products.  H.  Burton. 

Alteration  of  the  acidity  of  glycollic  and  thiol- 
acetic  acid  derivatives  by  replacement  of  oxygen 
and  sulphur  by  selenium.  0.  Behaghel  and  M. 
Rollmann  (Ber.,  1929,  62,  [B],  2693 — 2696;  cf. 
A.,  1927,  14S). — Measurements  of  the  conductivities 
of  solutions  of  o-  and  p-methoxyphenyl-,  p-methyl- 
thiolphenyl-,  o-  and  p-tolyl-,  o-  and  p-chlorophenyl-, 
and  o-  and  p-nitrophenyl-selenolacetic  acids  shows 
that  the  introduction  of  the  selenium  atom  causes  an 
increase  in  acidity  which  is  less  than  that  induced  by 
oxygen  or  sulphur.  The  decrease  in  effect  from  oxygen 
to  sulphur  is  greater  than  that  from  sulphur  to  selen¬ 
ium.  H.  Wren. 

a-  and  p -Selenium  derivatives  of  naphthalene. 
J.  Loevenich,  H.  Fremdling,  and  M.  Fohr  (Ber., 
1929,  62,  [B],  2856— 2865).— a-Selenonapbthol  is 
characterised  by  the  preparation  of  its  silver,  lead, 
cupric,  and  mercuric  salts,  a -Naphthyl  methyl  selenide, 
b.  p.  173716  mm.,  obtained  in  46-9%  yield  from 
a-selenonaphthol  and  methyl  sulphate  in  alkaline 
solution,  is  oxidised  to  a -naphthyl  methyl  selenone, 
CI0H7,SeO3-Me,  b.  p.  290°.  a- Naphthyl  ethyl  selenide, 
b.  p.  167— 168°/13  mm.,  a-naphthyl  is ojjropyl  selenide, 
b.  p.  165 — 167°/I4  mm.;  and  a  -naphthyl  n-butyl 
selenide,  b.  p.  180°/13  mm.,  are  prepared  from  the 
selenonaphthol,  sodium  alkoxide,  and  alkyl  iodide. 
Treatment  of  a-selenonaphthol  with  the  appropriate 
acid  chloride  affords  the  acetyl  derivative,  b.  p.  167°/ 
18  mm.,  and  benzoyl  compound,  m.  p.  133°.  Paracet- 
aldehyde  or  pyruvic  acid  and  selenonaphthol  afford 
ax-di-l-naphthylselenolethane,  m.  p.  89°,  whereas 
acetone  gives  $$-di-\-naphthylscle nolpropan e ,  m.  p. 
130°.  Oxidation  of  aa'-dinaphthyl  selenide  with 
potassium  dichromate  in  boiling  aqueous  acetic  acid 
affords  aa'-dinaphthyl  selenoxide,  m.  p.  105°,  converted 
by  excess  of  permanganate  into  aa'-dinaphthyl 
selenone,  m.  p.  106°. 

Addition  of  a  diazotised  solution  of  (3-naphthylamine 
containing  sodium  acetate  to  aqueous  potassium 
selenocyanate  affords  $-selenocyanonaphthalene,  m.  p. 
68°,  oxidised  by  boiling  20%  nitric  acid  to  naphthalene- 
fiseleninic  acid,  C^H/SeOjII,  m.  p.  156°  ( silver  and 
lead  salts ;  methyl  ester,  m.  p,  106°,  from  the  sodium 
salt  and  methyl  chloroformate  in  methyl  alcohol ; 
ethyl  ester,  b.  p.  65 — 6S°/12  mm.).  Treatment  of 
sodium  naphthalene- [i-seleninate  with  boiling  methyl 
iodide  affords  p- naphthyl  methyl  selenone,  m.  p.  136°, 
also  obtained  by  oxidation  of  (3 -naphthyl  methvl 
selenide  with  permanganate.  .8- Naphthyl  ethyl  selen¬ 
one,  m.  p.  40 — 11 3 ,  is  obtained  analogously.  p-Seleno- 
naphthol,  m.  p.  72 — 74°,  is  prepared  bv  hydrolysis  of 
p  -  selenocyanonaphthalene  by  aqueous  -  alcoholic 
sodium  hydroxide  in  presence  of  dextrose  or  by 
reduction  of  naphthalene-p-seleninic  acid  by  dextrose 
in  alkaline  solution.  The  lead  salt  is  converted  by 
methyl  iodide  into  p -naphthyl  methyl  selenide,  m.  p. 
54° ;  p- naphthyl  n-butyl  selenide,  m.  p.  137° ;  the 


acetyl  (m.  p.  132 — 133°)  and  benzoyl  (m.  p.  11S°) 
derivatives  of  p-selenonaphthol :  a a-di-2- n ap h th yl- 
selenolethane,  m.  p.  134°,  and  (i!i-di-'2-naphthylsele>iol- 
propane,  m.  p.  96°,  are  described.  Oxidation  of  an 
ethereal  solution  of  selenonaphthol  by  exposure  to  air 
yields  pp  '-dinaphthyl  diselenide,  C10H7Se-SeO10H7, 
m.  p.  126—127°,  whereas  the  isomeric  di-^-naphthyl 
selcnoselenide,  (C10H7).,Se.'Se,  m.  p.  112 — 114°,  is 
prepared  by  the  action  of  red  selenium  on  di-p-naphthyl 
selenide  or  from  diazotised  p-naphthylamine  and 
potassium  diselenide.  The  last-named  compound 
loses  selenium  after  long  treatment  with  boiling 
alcohol,  whereas  the  diselenide  is  completely  stable 
under  these  conditions.  The  diselenide  is  not  affected 
by  oxidising  agents  which  convert  the  selenoselenide 
into  pp  '-dinaphthyl  selenoxide,  m.  p.  134°,  and  thence 
into  pp' -dinaphthyl  selenone,  m.  p.  160 — 161°. 

H.  Wren. 

Valency.  XIV.  Optically  active  teUuronium 
salt :  phenyl -p-tolylmethyltelluronium  iodide. 

T.  M.  Lowry  and  F.  L.  Gilbert  (J.C.S.,  1929, 
2867 — 2876). — Phenyl  -  p  -  tolylmethyltelluronium 
bromide  is  converted  by  interaction  with  silver 
rf-bromocamphor-T-sulphonate  in  dry  acetone  into  its 
bromocamphor-n-sulphonate,  which  by  fractional 
crystallisation  from  acetone  and  ethyl  acetate  (50%) 
givesl-phenyl-p-lolylmethyltelluroniumd-bromocamphor- 
n-sulphonate,  m.  p.  180 — 181°,  which  exhibits  marked 
mutarotation  in  acetone  or  ethyl  acetate  (e.g.,  [JfjJjm 
-{-262°  to  [ifJJSo,  +347°,  the  latter  value  being  that  of 
the  bromocamphorsulphonic  acid  itself),  indicating 
the  presence  of  an  unstable,  lsevorotatory  cation  (at 
least  [J/]=85°).  In  agreement  with  this  view, 
addition  of  a  cold  dilute  aqueous  solution  of  potassium 
iodide  to  an  acetone  solution  of  the  bromocamphor- 
sulphonatc  precipitates  l-phenyl-p-tolylmethyltelluron- 
turn  iodide,  which  is  initially  lsevorotatory  in  acetone 
([JfU  —67°),  but  rapidly  mutarotates  to  a  final  value 
[i/Jj*),  +2°  (due  to  the  presence  of  about  1%  of  the 
d-bromocamphorsulphonate).  Similarly,  the  silver 
salt  of  Reychler’s  acid  converts  the  original  bromide 
into  d-phenyl-p-tolyhnethyltelluronium  d-camphor-$- 
sulphonate,  which  could  not  be  crystallised,  and 
exhibits  only  very  slow  mutarotation,  the  dispersion 
curves  indicating  the  presence  of  a  cation  having 
[J/JSs,  about  +72°.  The  corresponding  precipitated 
iodide  is  usually  obtained  inactive,  but  in  two  cases 
rapid  mutarotation  ([d/]MB1  —67°  to  +2°)  was  de¬ 
tected.  These  results  definitely  prove  the  optical 
activity  of  the  cation  [TePhMeC7H-]'s  and  hence 
quadrivalent  tellurium  must  possess  a  tetrahedral 
configuration.  The  mutarotation  curves  are  de¬ 
finitely  not  unimoleeular  and  hence  racemisation  of 
the  cation  is  not  represented  by  the  simple  isomeric 
change  ZB^rtZB.  J.  W.  Baker. 

Aromatic  aldehyde  derivatives  of  proteins, 
peptides,  and  amino-acids.  H.  D.  Dakin  (J. 
Biol.  Chem.,  1929,  84,  675 — 682). — When  heated 
with  excess  of  benzaldehyde  in  presence  of  sodium 
acetate  and  acetic  anhydride,  alanine  gives  a  com¬ 
pound,  CjoHj^O-jN,  m.  p.  185—190°  after  softening 
at  175° ;  glycylglycine,  glycyl-leucine,  and  alanyl- 
leucine,  on  similar  treatment,  react  with  2  mols.  of 
benzaldehyde  with  elimination  of  1  mol.  of  water, 
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to  give  compounds  CI8H18OA,  C22H2(!04N2, 
C23H2804N2,  respectively,  all  melting  indefinitely 
above  200°.  Proteins,  when  treated  in  this  manner, 
give  derivatives  with  similar  properties,  the  propor¬ 
tion  of  benzaldehyde  (or  other  aromatic  aldehyde) 
in  the  product  being  characteristic  of  the  individual 
protein.  The  products  are  acidic  substances  which 
no  longer  give  the  protein  reactions  except  the  re¬ 
action  with  diazobenzenesulphonic  acid;  they  are 
very  resistant  to  acid  or  alkaline  hydrolysis;  they 
reduce  permanganate  immediately  to  manganate, 
and  slowly  to  manganese  dioxide  with  production  of 
benzoic  acid.  They  do  not  therefore  possess  the 
properties  which  would  be  expected  were  their  form¬ 
ation  due  to  condensation  of  the  aldehyde  with 
diketopiperazine  groups  in  the  protein  molecule. 
Leucineimide  gives  with  benzaldehyde,  under  the 
above  conditions,  a  condensation  product  which  is 
readily  resolved  into  the  starting  materials  by 
treatment  with  sodium  hydroxide. 

C.  R.  Harington. 

Mol.  wt.  of  phycocyan  and  phycoerythrin  from 
Porpliyra  tencra  and  of  phycocyan  from  Aplian- 
izomenon  flos  aqua;.  T.  Svedberg  and  T.  Kat- 
surai  (J.  Amer.  Chem.  Soc.,  1929,  51,  3573 — 3583). — 
The  phycocyans  from  P.  tenera  and  Ceramium  rubrum 
(A.,  1928,  533)  show  similar  absorption  spectra  in  the 
visible  and  ultra-violet;  a  similar  relationship  is 
observed  for  phycoerythrin  from  the  same  sources. 
The  visible  absorption  of  phycocyan  from  A.  flos  agues 
differs  from  the  above  phycocyans,  but  the  ultra¬ 
violet  absorption  of  all  the  specimens  is  similar.  The 
specific  volumes  of  all  the  proteins  studied  are  identical 
and  are  independent  of  pa. 

Determinations  of  the  mol.  wt.  of  the  three  proteins 
mentioned  in  the  title  by  the  methods  of  sediment¬ 
ation  velocity  (cf.  A.,  1927,  716)  and  sedimentation 
equilibrium  (cf.  A.,  1926,  340)  near  the  isoelectric 
oint  give  a  value  of  208,000  ±5000  for  all  three, 
olutions  of  the  proteins  decompose  with  increase  in 
pa-  The  phycoerythrin  is  the  most  stable,  but  at 
Pa  11-0  it  decomposes,  yielding  25%  of  molecules  of 
one  sixth  of  the  original  size.  The  phycocyan  from 
Aphanizomenon  is  completely  disrupted  at  plt  12-0 
into  molecules  of  one  sixth  of  the  original  size. 

The  phycoerythrins  from  P.  tenera  and  C.  rubrum 
are  probably  identical,  as  are  the  phycocyans  from 
these  algse.  These  are  designated  R-phycoerythrin 
and  R-phycocyan,  respectively.  The  phycocyan 
from  A.  flos  agues  is  designated  C‘-phycocyan. 

H.  Burton. 

Mol.  wt.  of  Bence  Jones  protein.  T,  Svedberg 
and  B.  Sjogren  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3594 — 3605). — Solutions  of  Bence  Jones  protein 
show  an  absorption  maximum  at  about  280  m*  and  a 
minimum  at  about  255  pg. ;  these  are  independent  of 
the  pa  of  the  solution.  An  improved  type  of  ultra¬ 
centrifuge  is  described  for  the  determination  of  the 
mol.  wt.  of  the  protein  by  the  methods  of  sediment¬ 
ation  equilibrium  and  sedimentation  velocity.  The 
determinations  were  carried  out  at  various  pa  values. 
Between  ps  3-5  and  7-5  the  protein  is  stable  and  has 
a  mol.  wt.  of  35,000±1000,  which  is  identical  with 
tiiat  of  egg-albumin.  At  pa  <3-5  the  molecule 
undergoes  some  change,  giving  a  non-centrifugable 


substance,  whilst  at  pa  >7-5  hydrolysis  into  smaller 
molecules  occurs.  H.  Burton. 

Action  of  alkali  hydroxides  at  high  temper¬ 
atures  on  albuminous  substances.  L.  Dupont 
(Compt.  rend.,  1929,  189,  922 — 924). — The  action  of 
alkali  hydroxide  on  egg-albumin  and  gelatin  at  325 — 
350°  causes  evolution  of  all  the  nitrogen  in  the  form  of 
ammonia  and  gives  the  alkali  salts  of  most  of  the 
lower  monobasic  aliphatic  acids,  oxalic  and  benzoic 
acids.  A.  A.  Goldberg. 

Reaction  of  proteins.  II.  Action  of  salts  in 
the  acetic  acid — sodium  chloride  test.  IV. 
Anion  series.  S.  Ogata  (Hokkaido  J.  Med.,  1928, 
6,  148 — 160,  567 — 576). — II.  In  presence  of  hydrogen 
chloride  and  salts,  the  quantity  of  ammonium  sul¬ 
phate  necessary  for  the  precipitation  of  gelatin  be¬ 
comes  constant  at  pK  2-69.  When  disodium  mono¬ 
hydrogen  phosphate  is  added,  hydrogen  chloride  of 
any  concentration  fails  to  precipitate  the  protein, 
the  addition  of  sodium  chloride  being  necessary. 

IV.  With  horse  serum  the  ease  of  precipitation  is 
in  the  reverse  order  of  the  lyotropic  series ;  with  glue, 
only  a  few  potassium  salts  can  cause  precipitation, 
although  the  order  is  the  same.  The  effect  of  addition 
of  ferrocyanide  is  to  give  the  solution  a  definite  pn 
value.  The  dissociation  constant  of  hydroferrocyanic 
acid  is  1(H  to  1CM.  The  effect  of  the  presence  of 
ethyl  alcohol  on  the  precipitation  caused  by  various 
chlorides  and  acetic  acid  cannot  be  attributed  to 
interaction  between  the  salts  and  the  alcohol. 

Chemical  Abstracts. 

Nucleic  acid-protein  compounds.  E.  Ham- 
marsten  and  G.  Hammarsten  (Acta  med.  Scand., 
1928,  68,  6  pp. ;  Chem.  Zentr.,  1929,  ii,  755 — 750). — 
Mutual  precipitation  of  protein  and  thymonucleic 
acid  takes  place  if  the  protein  possesses  a  sufficient 
positive  charge,  giving  with  the  nucleic  acid  anion 
an  electrically  neutral  or  relatively  weakly  charged 
complex.  Precipitation  by  hydrogen  ions  depends 
on  the  pB,  the  relative  concentrations  of  nucleic  acid 
and  protein,  and  the  presence  of  other  electrolytes; 
the  varying  results  are  discussed.  Solutions  of 
crystallised  egg-albumin  and  tetrasodium  thymo- 
nucleate  in  varying  ratios  were  treated  with  different 
quantities  of  hydrochloric  acid  and  the  composition 
of  the  mother-liquor  was  determined. 

A.  A.  Eldridge. 

Microchemical  reactions.  I.  Compounds  of 
dyes  with  protein-nucleic  acid.  II.  Precipit¬ 
ation  of  protein-nucleic  acid  with  lanthanum 
and  sulphosalicylate  ions.  E.  Hammarsten,  G. 
Hammarsten,  and  T.  Teorell  (Acta  Med.  Scand., 
1928,  68,  219—238;  Chem.  Zentr.,  1929,  ii,  756). — 
Lanthanum  salts  precipitate  protein-nucleic  acid. 
The  conditions  for  coloration  of  serum-albumin, 
thymonucleic  acid,  and  mixtures  of  these  substances 
by  iodoeosin,  light-green,  safranine,  rosaniline,  mala¬ 
chite  green,  and  methyl-violet  have  been  examined. 
The  precipitating  effect  of  sulphosalicylic  acid  and 
lanthanum  nitrate  on  solutions  of  electro-dialysed 
gelatin,  thymonucleic  acid,  and  mixtures  of  these 
substances  was  determined  for  different  pa  values. 

A.  A.  Eldridge. 


234 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Collagen.  Changes  which  collagen  undergoes 
when  treated  with  solutions  of  hydrochloric  acid 
and  sodium  hydroxide.  J.  Knaggs  (Biochem.  J., 
1929.  23,  1308 — 1327). — Purified  collagens  derived 
from  different  mammalian  tissues  when  treated  with 
sodium  hydroxide  yield  on  hydrolysis  a  higher  per¬ 
centage  of  diamino-nitrogen  than  when  treated  with 
hydrochloric  acid.  Previous  treatment  of  ash-free 
gelatin  prepared  from  horn-piths  affects  its  viscosity, 
drop  number,  and  percentages  of  amino-  and  diamino- 
nitrogen.  The  viscosity  curve  is  roughly  the  mirror 
image  of  the  other  three  curves.  The  examination 
of  the  product  obtained  by  removing  elastin  from 
collagen  by  tryptic  digestion  indicated  that  intra¬ 
molecular  changes  took  place  in  the  protein  molecule 
in  the  process.  The  swelling  of  collagen  in  hydro¬ 
chloric  acid  and  sodium  hydroxide  of  different  j)n 
values  showed  that :  (a)  previous  treatment  affects 
the  degree  of  swelling,  (b)  around  the  point  of  maxi¬ 


mum  swelling  the  percentage  of  diamino-nitrogen 
is  either  at  a  maximum  or  a  minimum,  (c)  collagen 
prepared  from  different  tissues  has  not  the  same 
chemical  constitution.  S.  S.  Zilva. 

Alkalimetric  titration  of  aliphatic  mercapto- 
acids.  E.  Larsson  (Z.  anal.  Chem.,  1929,  79,  170 — 
175). — For  the  alkalimetric  titration  of  (3-thiomalamic 
acid,  bromothymol-blue  is  the  best  indicator,  whereas 
for  thioglycollic  acid  and  apparently  also  a-  and 
fi-thiolactic  acids  neutral-red  or  phenol-red  should  be 
used.  Phenolphthalein  probably  gives  satisfactory 
results  with  a-mercaptofsobutyric  and  thiomalie 
acids,  provided  that  a  considerable  amount  of  in¬ 
dicator  is  used.  R.  Cuthill. 

Determination  of  methylene-blue.  M.  Fran- 
qois  and  L.  Seguin  (Ann.  Falsif.,  1929,  22,  547 — 
550).— See  A.,  1929,  1084. 


Biochemistry. 


Microscopical,  micro-spectroscopical,  and 
quantitative  examination  of  blood.  M.  Wagenaar 
(Z.  anal.  Chem.,  1929,  79,  101 — 113). — Chemical  and 
physical  methods  for  the  detection  of  blood  in  sup¬ 
posed  blood-stains  are  discussed.  In  preference  to 
Teichmann’s  hasmin  reaction  the  hsemochromogen 
test  is  recommended,  and  a  modified  reagent  contain¬ 
ing  lactose,  sodium  hydroxide,  glycerol,  and  pyridine 
is  proposed.  The  ratio  of  total  protein  to  iron  in  the 
sample  affords  trustworthy  information,  a  ratio  of 
360  :  1  being  good  evidence  for  the  presence  of  blood. 
Blood  is  much  more  resistant  to  decomposition  than 
is  generally  supposed;  after  being  heated  at  230° 
crystals  of  htemochromogen  could  still  be  obtained, 
and  even  after  heating  for  15  min.  at  250°  the 
characteristic  spectrum  of  this  substance  persisted. 
The  results  of  tests  on  samples  of  blood  of  varying  age 
(up  to  3000  years)  are  enumerated in  every  case  one 
or  more  characteristic  tests  were  obtained. 

H.  F.  Harwood. 

Adsorption  by  erythrocytes.  II.  Adsorption 
of  methylene-blue.  N.  Ivanovski  and  M.  Sabo- 
LOTNOVa  (Biochem.  Z.,  1929.  216,  130—135;  cf. 
A.,  1928, 1390). — Erythrocytes  from  the  rabbit  adsorb 
methylene-blue  from  solutions  of  the  dye  which 
contain  sodium  chloride.  The  adsorption  is'  complete 
in  30  min.  and  the  dye  can  be  removed  only  with 
difficulty  by  washing  with  sodium  chloride  solution. 

W.  McCartney. 

Reaction  of  lead  with  the  constituents  of 
erythrocytes.  L.  C.  Maxwell  and  F.  Bischoff 
(J.  Pharm.  Exp.  Ther.,  1929,  37,  413— 428).— When 
lead  acetate  is  added  to  red-cell  filtrates,  deprotein- 
ised  either  by  ultra  filtration  or  addition  of  trichloro¬ 
acetic  acid,  the  amount  of  inorganic  phosphate 
removed  is  insufficient  to  account  for  the  precipitation 
of  the  lead  entirely  as  tertiary  lead  phosphates.  On 
addition  of  lead  acetate  to  the  ultrafiltrate  from 
hfemolysed  rabbit  cells,  the  amount  of  organic 
phosphorus  (0-61  mg.)  precipitated  with  the  lead 
(7-3  mg.)  corresponds  almost  exactly  with  that 


required  for  the  formation  of  penta-lead  diphospho- 
glycerate.  Experiments  in  vitro  with  mixtures  of 
potassium  dihydrogen  phosphate  and  diphospho-Z- 
glvceric  acid  give  similar  results.  The  small  amount 
of  nitrogen  in  the  lead  precipitates  is  an  occluded 
impurity.  Pure  lead  diphosphoglycerate  shows  the 
same  inhibition  of  luemolysis  as  ionic  lead,  but  this 
inhibition  disappears  on  admixture  with  tertiary  lead 
phosphate,  although  the  mixture  is  found  to  be  almost 
as  toxic  to  rabbits  as  the  pure  diphosphoglycerate. 
Lead  diphosphoglycerate  appears  to  be  considerably 
more  soluble  than  lead  phosphate.  Ionic  lead  has  no 
effect  on  the  gas  exchange  of  the  red  cells  even  when 
the  haemoglobin  content  falls  75%.  As  the  inorganic 
phosphate  of  the  red  blood-corpuscle  is  low,  when  the 
lead  ion  reaches  an  erythrocyte  lead  diphospho¬ 
glycerate  is  formed  almost  exclusively  and  this  toxic 
compound  exerts  its  effect  elsewhere  in  the  body, 
whether  in  the  bone-marrow  or  the  liver  is  uncertain. 

P.  G.  Marshall. 

Inorganic  composition  of  blood.  III.  In¬ 
fluence  of  serum  on  permeability  of  erythrocytes 
to  potassium  and  sodium.  S.  E.  Kerr  (J.  Biol. 
Chem.,  1929,  85,  47 — 64). — The  permeability  of  red 
blood-corpuscles  to  sodium  and  potassium  ions 
increases  as  the  proportion  of  serum  in  the  surrounding 
fluid  is  diminished.  Penetration  of  the  cells  by 
potassium  is  obtained  with  lower  concentrations  of 
the  latter  when  serum  is  absent  than  when  it  is 
present.  A  0-S5%  solution  of  sodium  chloride,  which 
permits  the  transfer  of  inorganic  ions  across  the  cell 
membrane  cannot  therefore  be  described  as  physio¬ 
logical.  The  effect  of  serum  is  less  evident  with  the 
relatively  impermeable  erythrocytes  of  the  sheep 
and  ox  than  with  those  of  the  dog. 

C.  R.  Harington. 

Enzymes  of  leucocytes.  II.  Proteolytic  activ¬ 
ity.  HI.  Enzymes  of  the  salivary  glands.  R. 
Willstatter,  E.  Bamann,  and  M.  Rohdewald  (Z. 
physiol.  Chem.,  1929,  185,  267—280;  186,  85— 
96;  cf.  A.,  1929,  354). — II.  Leucocytes  from  horse’s 


blood  obtained  by  sedimentation  (Hamburger)  and 
after  destruction  of  the  erythrocytes  by  acid  hydrolysis 
(Szilard)  show  a  similar  trypsin  content,  but  the 
Szilard  preparation  has  a  higher  peptidase  content. 
The  tryptic  action  of  the  leucocytes  of  the  horse, 
dog,  and  pig  obtained  by  Szilard’s  method  was  com¬ 
pared  on  caseinogen  and  clupein  at  varying  pK. 
The  proteolytic  action  is  strongest  at  neutral  reaction. 
Addition  of  enterokina.se  produced  no  definite 
increase  in  acidity.  In  weakly  alkaline  media 
dipeptide  and  tripeptide  are  hydrolysed,  the  latter 
more  strongly ;  the  ereptic  is  more  marked  than  the 
tryptic  action.  The  carboxy-peptidase  action  is 
small. 

III.  Extracts  of  the  salivary  glands  of  the  dog, 
pig,  and  horse  contain  erepsin  and  proteinases — 
trypsin  and  cathepsin.  The  hydrolysis  of  caseinogen 
is  slight  but  measurable  ;  the  ratio  of  tryptic  to  ereptic 
hydrolysis  is  less  favourable  than  for  leucocytes.  The 
catheptic  action  is  more  pronounced.  Human  saliva 
hydrolyses  caseinogen  eight  times  as  rapidly  as  the 
gland ;  the  peptide  hydrolysis  is  w’eaker.  The 
peptidase  action  of  saliva  at  neutral  and  alkaline 
reaction  is  weakened  by  removal  of  the  cells  and 
bacteria  ;  the  amylolytic  action  is  unaffected.  The 
bacteria  showed  ereptic  and  strong  tryptic,  but  no 
catheptic  action.  J.  H.  Birkenshaw. 

Catalytic  oxidations  with  haemin.  R.  Kuhjt 
and  K.  Meyer  (Z.  physiol.  Chcm.,  1929,  185,  193— 
216). — The  velocity  of  oxygen  uptake  was  determined 
for  a  new  class  of  compounds  capable  of  oxidation  by 
hasmin  and  molecular  oxygen,  namely,  those  contain¬ 
ing  ethylene  linkings.  The  rate  of  oxidation  of 
unsaturated  fatty  acids  depends  on  the  position  of 
the  double  linking  and  on  changes  in  the  carboxyl 
groups  ( e.g esterification).  The  oxidation  of  olive 
oil  was  not  inhibited  by  iY/I30-hydrocyanic  acid. 
Ergosterol  in  cyclohexanol  was  oxidised  in  presence 
of  hasmin;  the  oxidation  by  acetic  anhydride- 
hsemin  was  strongly  inhibited  by  hydrocyanic  acid. 

Oxidation  of  polyenes  of  the  carotene  series,  bixin, 
norbixin,  bixin  methyl  ester,  and  a-crocetin  was 
catalysed  by  hasmin  in  suitable  solvents.  The  oxid¬ 
ation  of  norbixin,  lycopin,  xanthophyll,  and  physalien 
in  dioxan  was  not  catalysed,  probably  owing  to 
unsuitability  of  the  solvent.  The  reaction  of  plant 
polyenes  is  not  of  the  order  expected  from  the  number 
of  double  linkings;  this  seems  to  be  due  to  con¬ 
jugation.  The  carbohydrates  in  slightly  acid,  slightly 
alkaline,  or  neutral  solution  are  not  oxidised  by 
haemin  and  oxygen.  J.  H.  Birkinshaw. 

Tryptophan  content  of  the  plasma-proteins 
and  its  relation  to  the  sedimentation  rate  of 
Pfihrseus.  E.  Ohlsson,  G.  Nordh,  and  T.  Swaeti- 
CHis  (Biochem.  Z.,  1929,  215,  443— 451).— The 
sedimentation  rate  and  the  tryptophan  content  of  the 
plasma-proteins  of  117  clinical  cases  are  tabulated 
and  are  shown  to  vary  together.  The  correlation 
coefficients  between  tryptophan  content  and  sediment¬ 
ation  rate  after  sedimentation  for  1  and  2  hrs.  are 
calculated  to  be  0-668  and  0-728,  respectively.  The 
albumin  and  globulin  fractions  individually  show 
'airly  constant  tryptophan  contents  and  a  high 
sedimentation  rate  is  accompanied  with  a  high 


globulin-albumin  ratio  and  with  a  high  tryptophan 
content  of  the  total  protein,  the  globulin  and  trypto¬ 
phan  contents  of  the  serum  being  simultaneously 
increased.  P.  W.  Clutterbuok. 

Influence  of  neutral  salts  on  the  separation  of 
proteins  by  the  acetone  method.  M.  Piettre 
(Compt.  rend.,  1929, 189,  1034 — 1036). — Precipitation 
of  the  proteins  of  blood-serum  with  2-5  volumes  of 
acetone  in  the  cold  frees  it  almost  entirely  from 
sodium  chloride,  and  a  further  precipitation  frees  it 
from  alkali  hydrogen  carbonate.  This  method  has 
been  applied  to  the  purification  of  the  globulins 
separated  from  plasma  by  precipitation  with  ammon¬ 
ium  or  magnesium  sulphate.  Direct  treatment  with 
acetone  gives  a  mixture  of  globulins  and  fibrinogen, 
albumin  alone  being  prepared  in  a  pure  state  in 
this  way.  By  initial  dialysis  followed  by  the  acetone 
treatment,  globulin,  “  myxoprotein,”  and  albumin 
have  been  separated  after  centrifuging  to  remove  the 
fibrinogen  precipitated  during  dialysis.  Dialysed 
plasma  gives  a  protein  sol  with  acetone  which  is 
precipitated  only  by  prolonged  contact  with  4  volumes 
of  acetone.  “  Myxoprotein  ”  precipitated  in  this  way 
becomes  viscous  and  translucent  and  finally  disperses 
on  addition  of  sodium  chloride  to  a  concentration  of 
0-9%.  After  isolation,  the  proteins  (except  albumin) 
require  the  presence  of  ions  to  effect  dissolution  and  the 
various  physico-chemical  phenomena  can  be  explained 
by  the  adsorption  of  electrolytes  on  them. 

P.  G.  Marshall. 

Precipitation  reactions  between  salts  of  heavy 
metals  and  purified  serum-proteins.  T.  Geill 
(Biochem.  Z„  1929,  216,  165— 178).— The  precipit¬ 
ation  reactions  taking  place  between  purified  (clectro- 
dialysed)  albumin  and  globulin  from  horse-serum  and 
copper  sulphate,  cupric  chloride,  mercuric  chloride, 
and  silver  nitrate  have  been  studied;  Precipitation 
took  place  in  mixtures  in  which  the  concentration  of 
protein  was  either  0-5%  or  0-05%.  In  the  cases  of 
albumin  and  copper  sulphate  and  of  globulin  and 
silver  nitrate,  two  zones  of  precipitation  (higher  and 
lower  zones  of  salt  concentration)  were  observed. 
With  albumin  and  silver  nitrate  there  was  precipit¬ 
ation  in  the  higher  zone  only  and  with  the  other  com¬ 
binations  in  the  lower  zone  only.  The  influence  of  the 
various  ions,  of  the  charge  on  the  proteins  and  of  their 
concentration,  and  of  change  in  the  pn  of  the  mixtures 
on  the  reactions  was  investigated.  It  was  found  that 
at  low-  salt  concentrations  the  reactions  are  reversible. 
The  possible  mechanism  of  the  reactions  is  discussed. 

W.  McCartney. 

Influence  of  time  of  precipitation  on  determin¬ 
ation  of  calcium  in  blood-serum,  and  magnitude 
of  the  dialysable  and  non-dialysable  portions. 

H.  Bull  (Biochem.  Z.,  1929,  216,  228— 232).— The 
rate  of  precipitation  of  calcium  as  oxalate  in  blood- 
serum  is  greatly  influenced  by  the  protein  content  and 
viscosity  of  the  serum,  so  that  comparable  results 
cannot  be  obtained  for  different  sera  if  the  time  of 
precipitation  is  less  than  16  hrs.  Magnesium  is 
present  in  some  sera  in  amount  sufficient  to  introduce 
error.  Sera  with  less  than  the  normal  calcium  content 
(10  mg.  per  100  c.c.)  contain  very  little  non-dialysable 
calcium  except  where  the  ratio  of  albumin  to  globulin 
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is  abnormal.  In  sera  with  normal  or  high  calcium 
content  the  magnitude  of  the  non-dialysable  portion 
seems  to  be  regulated  b\f  the  extent  of  the  ionisation 
caused  by  the  organism.  W.  McCartney. 

Determination  of  total  calcium  content  of 
blood-serum.  M.  J.  Hendriks  (Biochem.  J.,  1929, 
23,  1206 — 1211). — Fairly  concordant  values  can  be 
obtained  in  the  determination  of  calcium  in  serum  and 
ash  according  to  the  Trevan-Bainbridge  method  if 
the  calcium  oxalate  is  precipitated  slowly  in  order  to 
avoid  the  occlusion  of  magnesium.  Standard  solu¬ 
tions  containing  calcium  only  can  be  used.  Clark 
and  Collip’s  method  gives  generally  somewhat  higher 
and  de  Waard’s  method  somewhat  lower  values  than 
the  Trevan-Bainbridge  method.  S.  S.  Zilva. 

Inorganic  constituents  of  the  blood  of  normal 
and  parathyroidectomised  dogs.  W.  K.  Weaver 
and  C.  I.  Reed  (J.  Biol.  Chcm.,  1929,  85,  281 — 288). — 
The  only  alterations  in  the  inorganic  constituents  of 
the  blood  of  dogs  following  parathyroidectomy  were 
a  decrease  in  the  calcium  and  an  increase  in  the 
phosphorus.  Tetany  can  become  latent  while  the 
calcium  :  phosphorus  ratio  is  still  disturbed,  so  that 
this  latency  is  not  to  be  ascribed  to  the  activity  of 
accessory  parathyroid  tissue.  C.  R.  Harington. 

Micro-determination  of  chloride  in  blood. 
W.  W.  Prawdicz-Neminski  (Biochem.  Z.,  1929, 
215,  452 — 459). — The  extraction  of  sodium  chloride 
from  blood,  which  had  been  collected  in  filter-paper 
as  in  Bang’s  method,  is  incomplete  in  24  hrs.,  a  second 
period  of  24  hrs.’  extraction  yielding  a  further  11% 
of  chloride.  A  modification  of  the  Mohr-Bang 
method  is  described  which  permits  a  determination 
to  be  carried  out  in  a  few  minutes  and  gives  the  higher 
results.  P.  W.  Clutterbuck. 

Determination  of  iron  in  blood  by  molybdo- 
manganimetry.  P.  Fleury  and  J.  Marque  (Bull. 
Soc.  Chim.  biol.,  1929,  11,  1123— 1129).— The  blood 
is  incinerated  with  a  little  magnesium  nitrate,  and  the 
finely-divided  iron  oxide  dissolved  in  cold  hydrochloric 
acid.  The  iron  is  reduced  to  the  ferrous  state  by 
shaking  with  mercury  in  the  cold,  and  titrated  with 
potassium  permanganate  in  presence  of  phospho- 
molybdate.  K.  V.  Thimann. 

Alkalinity  of  the  blood  of  domestic  animals. 
F.  Leuchtenbebger  (Landw.  Jahrb.,  1929,  70,  1 — 
29  :  Bied.  Zentr.,  1929,  58.  560— 561).— The  technique 
of  sampling  and  the  micro-titration  with  tartaric 
acid  using  litmus  are  described.  The  alkalinity  of  the 
blood  of  sheep  and  cows  decreases  with  advancing 
age.  Higher  live  weight  is  associated  with  lower 
blood  alkalinity.  Greater  productivity  of  wool  in 
sheep  or  of  milk  or  fat  in  cows  is  accompanied  by 
an  increased  alkalinity  of  the  blood. 

A.  G.  Pollard. 

Buffering  power  of  serum.  W.  Arciszewski 
and  W.  Kofaczewski  (Compt.  rend.,  1929,  189, 
1029—1032). — Isotonic  solutions  of  various  inorganic 
salts  have  been  compared  in  their  action  on  the  pH, 
conductivity,  and  surface  tension  of  human  serum. 
Additions  of  an  acid  or  a  base  in  concentrations  of 
about  0-00054/  have  no  effect  on  the  pn  of  serum. 
Cations  are  buffered  more  effectively  than  anions,  and 


the  surface  tension  (measured  by  a  stalagmometric 
method)  is  but  little  affected  by  such  compounds  as 
lecithin,  sodium  glycocholate,  sodium  benzoate,  or 
even  saponin.  P.  G.  Marshall. 

Relation  between  the  hydrolytic  power  of 
horse-serum  amylase  and  serum-protein. 
Brocq-Rousseu,  Z.  Gruzewska,  and  G.  Roussel 
(Compt.  rend.,  1929,  189,  1203— 1205).— The  ratio  of 
the  amylase  activity  to  protein  of  the  serum  obtained 
from  a  horse  at  successive  bleedings  remains 
approximately  constant.  W.  0.  Kermack. 

Colorimetric  determination  of  phenols  in  sera. 
A.  Gonzalez  (Anal.  Fis.  Quhn.  [teen.],  1929,  2,  219 — 
226). — Details  are  given  of  a  method  by  which  the 
amount  of  phenols  (including  cresols)  in  antitoxic  sera 
may  be  determined  after  removal  of  proteins,  by 
comparison  of  the  blue  coloration,  due  to  formation 
of  brominated  indophenol,  produced  by  the  addition 
of  ammonia  and  bromine  water.  In  order  to  avoid 
the  loss  of  phenol  which  occurs  when  the  proteins  are 
precipitated  by  acid,  coagulation  is  brought  about  by 
the  addition  of  alcohol.  R.  K.  Callow. 

Blood-fat.  II.  Acetone-ether-soluble  frac¬ 
tion.  H.  J.  Channon  and  G.  A.  Collinson  (Bio¬ 
chem.  J.,  1929,  23, 1212—1221 ;  cf.  A.,  1929,  1189). — 
The  fatty  acids  present  in  the  fraction  were  arachi- 
donic,  linoleic,  oleic,  stearic,  and  palmitic  acids.  The 
fatty  acids  produced  by  hydrolysis  of  the  fraction 
were  considerably  more  unsaturated  than  those  of  the 
phosphatide  fraction,  55%  of  these  being  present  as 
cholesteryl  ester.  The  amount  of  fatty  acid  in  the 
fraction  which  is  not  in  combination  with  cholesterol 
corresponds  with  no  more  than  15  mg.  per  100  c.c.  of 
blood.  '  S.  S.  Zilva. 

Determination  of  soap  in  blood.  C.  P.  Stewart 
and  A.  C.  White  (Biochem.  J.,  1929,  23,  1263— 
1266). — The  blood  is  extracted  with  a  mixture  of 
alcohol  and  ether.  After  evaporation  of  the  solvents, 
0-5  c.c.  of  iV/350-sulphuric  acid  is  added,  and  the 
mixture  titrated  with  A/70-sodium  hydroxide,  using 
bromocresol-purple  as  indicator.  The  difference  be¬ 
tween  a  blank  titration  and  the  above  gives  the 
amount  of  alkali  combined  with  fatty  acid.  For 
normal  human  blood  the  concentration  calculated  as 
oleic  acid  is  18 — 40  mg.  per  100  c.c.,  for  plasma 
46-7—98-7  mg.  per  100  c.c.  S.  S.  Zilva. 

Simplification  of  the  determination  of  dextrose 
in  blood  by  the  Folin-Wu  and  Fontes-Thivolle 
methods.  M.  M.  Ibanez  (Anal.  Fis.  Quhn.  [teen.], 
1929,  2,  227 — 232). — The  Folin-Wu  and  Fontes- 
Thivolle  methods  give  generally  comparable  results. 
The  latter  method  is  simplified,  without  any  con¬ 
siderable  loss  in  accuracy,  by  titrating  without 
separating  the  cuprous  oxide  by  centrifuging. 

R.  K.  Callow. 

Determination  of  dextrose  in  blood.  G.  Ro bil¬ 
lon  (Bull.  Biol.  Pharm.,  1929,  3,  242 — 244). — The 
blood  is  mixed  with  fluoride  and  precipitated  with 
trichloroacetic  acid;  phenylhydrazine  and  acetic  acid 
are  added  and  the  colour  is  compared  with  standard 
potassium  chromate  solutions  containing  a  few  drops 
of  permanganate.  The  method  is  designed  for  rough 
clinical  tests  and  occupies  15  min.  K.  V.  Thimann. 
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Blood-sugar  analysis  by  the  method  of  Hage- 
dom  and  Jensen.  E.  J.  Bigwood  and  A.  Wuillot 
(Bull.  Soc.  Chim.  bid.,  1929,  11,  1204—1211).— 
A  comparison  of  the  use  of  hot  zinc  hydroxide  and  cold 
sodium  tungstate  as  protein  preeipitants  in  the  method 
of  Hagedorn  and  Jensen  (A.,  1923,  ii,  265,  440)  for 
sugar  in  blood-serum.  It  is  concluded  that  the 
reducing  substance  remaining  after  yeast  fermentation 
is  present  beforehand  in  the  serum  and  not  derived 
from  decomposition  products  of  the  yeast. 

K.  V.  Thimann. 

Can  immediately-reducing  carbohydrate  of 
the  blood  be  determined  by  Hagedorn  and 
Jensen’s  method  ?  G.  FontJis  and  L.  Thtvolle 
(Bull.  Soc.  Chim.  biol.,  1929,  11,  1212—1218;  cf. 
preceding  abstract). — Using  a  copper  tartrate  solution 
to  determine  reducing  power,  in  place  of  the  ferri- 
cyanide  recommended  by  Hagedorn  and  Jensen  and 
used  by  the  above  authors,  some  reducing  substance 
remains  after  flocculation  of  pure  yeast  suspensions  by 
zinc  hydroxide,  but  not  if  sodium  tungstate  is  used  as 
flocculant.  The  ferricyanide  reagent  is  therefore 
considered  to  be  too  sensitive  for  dextrose  determin¬ 
ations,  whilst  the  use  of  zinc  hydroxide  introduces 
artefacts  by  acting  on  the  yeast.  No  reducing 
substance,  unfcrmentable  by  yeast,  of  a  saccharide 
nature  pre-exists  in  the  serum.  K.  V.  Thimann. 

Blood-sugar  analysis  by  the  method  of  Hage¬ 
dorn  and  Jensen.  E.  J.  Bigwood  and  A.  Wuillot 
(Bull.  Soc.  Chim.  biol.,  1929,  11,  1219—1222).— 
A  reply  to  Fontea  (preceding  abstract),  insisting  that 
accurate  results  can  be  obtained  with  the  authors’ 
method  by  the  use  of  blank  determinations.  ; 

K.  V.  Thimann. 

Blood-proteins.  T.  Misao  (Japan.  J.  Med.  Sci., 
VI,  Bact.  and  Par.,  1929,  1,  1 — 51). — The  serological 
specificities  of  blood-proteins  are  recorded. 

Chemical  Abstracts. 

Anti-body  formation  by  polysaccharides.  S. 

Nishimura  (J.  Exp.  Med.,  1929,  50,  419—429).— 
The  sera,  of  rabbits  immunised  with  inulin,  soluble 
starch,  and  dextrin  contain  specific  antibodies.  The 
polysaccharides  gave  no  protein  colour  reaction,  but 
all  contained  nitrogen ;  proteins  may  function  as  the 
vehicle.  Chemical  Abstracts. 

Solid-phase  rule  in  haemolysis.  Wo.  Ostwald 
and  W.  Rodiger  (Kolloid-Z.,  1930,  50,  65 — 68). — 
An  investigation  of  the  influence  of  the  concentration 
of  blood-corpuscles  on  the  degree  of  haemolysis  in 
sodium  hydroxide  solution  has  shown  that  a  maximum 
effect  is  produced  at  medium  concentrations  of  the 
corpuscles,  thus  following  the  solid-phase  rule. 
Similar  behaviour  was  observed  in  solutions  of  potass¬ 
ium  thiocyanate  with  gelatin  coloured  with  night -blue 
and  fibrin  coloured  with  carmine.  E.  S.  Hedges. 

Selachian  yolk  protein.  J.  Needham  (Biochem. 
J.,  1929,  23,  1222— 1224).— The  main  protein  of  the 
yolk  of  the  dogfish,  Acanthias  vulgaris,  is  a  phospho- 
proteincontainingO'62%  of  phosphorus  and  resembling 
in  its  general  characters  the  vitellins.  A  second 
protein,  to  which  the  name  “  thuiehthin  ”  is  given, 
accompanies  icthulin  in  this  egg  ;  it  has  the  properties 

a  pseudoglobulin  and  is  analogous  to  the  livetin  of 
avian  egg-yolk.  S.  S.  Zilva. 


Silkworm-pupa  as  fish  food.  I.  Chemical 
composition.  II.  Digestion  with  protease  of 
eels.  III.  Chemical  change  in  stored  pupae. 
O.  Shinobu  (J.  Imp.  Fish.  Inst.,  Japan,  1929,  23, 
114 — 115,  115 — 116,  117). — I.  The  dry  material 

contains  (approx.) :  ash  4-3,  ether  extract  31,  total 
nitrogen  8-8,  non-protein  nitrogen  1%.  The  protein 
of  the  Spring  silkworm  pupa  contains  :  total  14-82, 
amide-  1-05,  melanin-  0-27,  monoamino-  9-64, 
diamino-  3-85,  histidine-  0-87,  lysine-  1-05,  argininc- 
1-8S,  and  cystine-nitrogen  0-05%. 

II.  The  protease  of  eels  is  most  active  between 
Pa  5-7  and  7-4  at  33-5—36°. 

III.  Dried  pupm  decompose  slowly,  the  acid  value 

of  the  extracted  oil  increasing  in  1  year  from  24-43 
to  71-58.  Chemical  Abstracts. 

Carbohydrates  of  crab  nerve.  E.  G.  Holmes 
(Biochem.  J.,  1929,  23,  1182— 1186).— The  peripheral 
nerves  and  nerve  ganglia  of  Maia  and  Cancer  are 
extremely  rich  in  carbohydrate,  which  is  present  as 
glycogen  and  as  “  free  carbohydrate.”  In  the  case  of 
the  ganglia,  some,  at  least,  of  the  carbohydrate  is 
present  as  di-  or  poly-saccharide,  soluble  in  60% 
alcohol  and  in  Schenk’s  reagent.  In  nitrogen  there  is 
hydrolysis  of  glycogen  and  in  the  case  of  the  ganglion 
of  the  soluble  di-  or  poly-saccharide.  There  is  also 
formation  of  lactic  acid.  In  oxygen  the  formation 
of  lactic  acid  is  inhibited ;  the  breakdown  of  glycogen 
is  less  than  occurs  in  nitrogen.  S.  S.  Zilva. 

Occurrence  of  adenylic  acid  in  brain.  K. 
Pohle  (Z.  physiol.  Chem.,  1929,  185,  281—283).— 
From  horse  brain  adenosine-phosphoric  acid  was 
isolated ;  it  appears  to  correspond  with  muscle- 
adenylic  acid.  J.  H.  Birkinshaw. 

Function  of  cholesterol  in  the  organism.  S. 
Minovici  (Anal.  Fis.  Quim.,  1929,  27,  431 — 43S ; 
cf.  Bull.  Soc.  Chim.  biol.,  1927,  9,  1129 — 1164). — 
Views  of  the  function  of  cholesterol  are  summarised. 
It  is  suggested  that  it  plays  the  part  of  an  insulator 
and  protector  of  nerve  substance. 

R.  K.  Callow. 

Marine  mammals.  I.  Adrenal  of  the  whale. 
M.  Yamagawa  and  S.  Nishimura.  II.  Pancreas. 
M.  Yamagawa  and  N.  Nakamura  (J.  Imp.  Fish.  Inst., 
1926,  22,  No.  2,  22—23,  26— 28).— Adrenaline  and 
insulin,  respectively,  were  prepared. 

Chemical  Abstracts. 

Composition  of  bone  skeletal  substance.  T. 

Gassmann  (Z.  physiol.  Chem.,  1929, 185,  234—236).— 
Various  objections  arc  advanced  to  Klement’s  formula 
(A.,  1929,  1328).  J.  H.  Birkinshaw. 

Composition  of  bone  skeletal  substance.  R. 
Element  (Z.  physiol.  Chem.,  1929, 185,  237—238).— 
A  reply  to  Gassmann  (see  preceding  abstract). 

J.  H.  Birkinshaw. 

Examination  of  the  fine  structure  of  wool  by 
X-ray  analysis.  J.  Ewles  and  J.  B.  Speakman 
(Proc.  Roy.  Soc.,  1930,  B,  105,  600— 607).— It  is  sug¬ 
gested  that  the  wool  coll  starts  as  a  spherical  cell  of 
gelatinous  material,  becoming  gradually  extended 
through  an  ellipsoidal  form  (Geelong  80’s  merino  wool) 
to  an  elongated  form  (Cotswold  wool)  which  gives  the 
clearest  evidence  of  an  ordered  structure.  The  most 


238 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


striking  point  in  the  X-ray  photographs  of  Cotswold 
wool  is  the  existence  of  two  equatorial  spots  with  a 
spacing  of  10-3  A.,  which  are  due  to  planes  parallel  to 
the  fibre  axis,  probably  the  cell- walls.  All  wools  were 
first  purified  by  extraction  with  alcohol  and  other 
following  scouring  with  soap.  P.  G.  Marshall. 

Distribution  of  hexosephosphoric  acid  in 
different  muscles  and  organs  of  the  animal 
organism.  0.  Feinschmidt  (Biochem.  Z.,  1929, 
215,  413 — 117). — The  hexosemonophosphoric  acid 
content  of  a  number  of  voluntary,  smooth  and  heart 
muscles,  brain,  and  kidney  are  tabulated.  White 
muscle  both  of  rabbit  and  fowl  contains  more  hexose- 
monophosphate  than  red  muscle,  heart  contains  more 
than  smooth  muscle,  and  brain  contains  about  the 
same  as  red  and  heart  muscle. 

P.  W.  Clutterbuck. 

Extractive  purines  of  muscle.  I.  A.  Dmo- 
ciiowski  (Biochem.  J.,  1929,  23,  1346—1352). — 
More  than  50%  of  the  purine-nitrogen  of  rabbit’s  or 
dog’s  muscle  is  found  in  the  aqueous  extract;  the 
remainder  cannot  be  removed  even  by  prolonged 
extraction.  The  extract  contains  only  traces  of 
“  free  ’’  purines  precipitable  as  cuprous  salts.  The 
greater  part  of  the  extracted  purines  is  precipitated 
only  after  hydrolysis  of  the  aqueous  extract  with 
4%  sulphuric  acid.  About  75%  of  this  fraction  is 
precipitated  by  uranyl  acetate  as  pentose-nucleotides, 
the  filtrate  containing,  apart  from  “  free  ”  purines, 
probably  also  nucleosides.  The  distribution  of  the 
various  purine  fractions  is  independent  of  diet. 
Guanine  is  not  present  in  the  extract  of  rabbit’s 
muscle,  but  the  residue  contains  both  guanine  and 
adenine.  Most  of  the  adenine,  however,  is  found  in 
the  nucleotide  fraction  of  the  extracts,  whilst  hypo- 
xanthine  is  present  in  the  nucleoside  fraction,  probably 
as  the  free  purine.  Xanthine  was  detected  only  in 
traces.  S.  S.  Zilva. 

Sulphur  content  of  rat's  muscle  and  liver. 
Y.  Kambayashi  (Biochem.  Z.,  1929,  215,  402 — 
405). — A  table  summarises  the  total,  water-soluble, 
and  sulphate-sulphur  contents  of  a  number  of  samples 
of  rat’s  liver  and  muscle.  The  total  sulphur  contents 
of  liver  and  muscle  are  almost  identical  and  correspond 
with  the  value  for  human  liver.  The  mean  value 
for  sulphate-sulphur  is  also  almost  identical  for  the 
two  tissues,  but  tile  water-soluble  sulphur  for  muscle 
is  about  20%  higher  than  for  liver. 

P.  W.  Clutterbuck. 

Coagulation  of  muscle-plasma.  E.  C.  Smith 
(Proc.  Roy.  Soc.,  1930.  B,  105.  579— 599).— The 
relationship  between  rigor  mortis  and  gelation  of 
muscle-plasma  is  investigated  by  comparison  of  the 
hardness  of  the  muscle  with  the  strength  of  the  gel,  and 
an  obvious  connexion  shown  between  the  two.  Both 
in  rigor  muscle  and  in  vitro  the  gel  can  be  liquefied  by 
addition  of  salt.  Change  in  acidity  during  gelation 
has  no  connexion  with  the  latter.  That  it  is  due  to 
some  acid  other  than  lactic  acid  is  shown  by  the  fact 
that  it  is  independent  of  the  glycogen  content  of  the 
muscle  even  when  this  has  been  greatly  reduced  by 
administration  of  insulin.  Addition  of  acetic  acid 
to  Kiilme  ’’  salt  plasma  (ptt  6-6)  produced  increased 
opaeityat  p,.  5-8  and  a  gelatinous  precipitate  atpH  5-4, 


but  gave  no  evidence  of  gel  formation  such  as  occurs 
on  incubation  of  diluted  salt  plasma  at  37°  with  a 
much  smaller  change  in  acidity.  P.  G.  Marshall. 

Auriculoventricular  junctional  system  of  the 
heart.  I.  Glycogen  content.  K.  Yamazaki  (J. 
Biochem.  Japan,  1929,  10,  481 — 190). — The  Tawara 
bundle  of  horse  or  ox  heart  contains  more  glycogen 
than  heart  muscle.  Chemical  Abstracts. 

Determination  of  glycogen  in  small  amounts 
of  tissue.  A.  E.  Osterberg  (J.  Biol.  Chem.,  1929, 
85,  97 — 108). — The  tissue  is  heated  on  the  steam- 
bath  with  60%  potassium  hydroxide  solution ; 
glycogen  is  precipitated  by  addition  of  alcohol  and 
sodium  sulphate,  and  hydrolysed  by  heating  with 
dilute  hydrochloric  acid.  The  dextrose  formed  is 
determined  by  the  method  of  Folin  (A.,  1928,  786). 
The  method  is  applicable  to  5 — 15  mg.  of  tissue,  the 
error  being  —5%.  C.  R.  Haringtox. 

Sperm  of  the  marine  animal.  I.  M.  Yama- 
gawa,  H.  Mikawa,  and  T.  Tomiyama.  II.  M. 
Yamagawa  and  T.  Pro.  III.  M.  Yamagawa  and 
B.  Ibuka  (J.  Imp.  Fish.  Inst.,  Tokyo,  1926,  22,  No. .2, 
30 — 31,  32 — 33,  33 — 34). — The  cystine,  tryptophan 
(13  varieties)  and  arginine,  histidine  and  lysine  (4 
varieties)  contents  of  the  milt  of  Japanese  fish  are 
recorded.  The  compound  C2DHr405N11,H2PtClfi  was 
prepared  from  the  sperm  of  Amblygnsler  ivmaculalus ; 
for  the  related  protamine  the  name  “  amblygine  ”  is 
proposed.  A  histone,  C6H1602N3S,  and  a  nucleic  acid, 
C5oH55052N14P4,  are  described. 

Chemical  Abstracts. 

Individuality  of  the  mammary  glands  of  the 
cow.  J.  Pro ks  (Proc.  VIII.  World’s  Dairy  Cong., 
1928,  296 — 299). — Maximal  differences  in  the  con¬ 
stituents  of  milk  from  individual  teats  were  :  water 
0  50 — 1*40,  fat  0-35 — 1-35,  protein  0  04 — 0-35,  lactose 
0-07—0-74,  ash  0-01—0-07,  solids  not  fat  0-13— 
0-71%:  Reichert-Meissl  value  0-8— 1-8,  Wauters- 
Polenske  value  0-6— 2-9,  saponif.  value  0-6 — 5-8, 
iodine  value  (Hiibl)  0-49 — 1-61,  n*°  0-7 — 1-0. 

Chemical  Abstracts. 

Chemical  composition  of  1  ‘  histamine  '  ’  gastric 
juice  of  man.  L.  Grimbert  and  P.  Fleury  (Bull. 
Soc.  Chim.  biol.,  1929, 11, 1105— 1122).— See  A.,  1929, 
592. 

Gastric  lipase  in  healthy  breast-fed  infants. 
K.  Gondo  (Nagasaki  J.  Med.,  1928,  6,  681—695).— 
After  ingestion  of  milk  the  lipase  action  increases 
with  time,  but  the  individual  variation  is  large. 

Chemical  Abstracts. 

Preparation  of  the  unconjugated  acids  of 
ox-bile.  S.  M.  White  (Biochem.  J.,  1929,  23, 
1165—1171). — In  one  method  the  conjugated  bile 
acids  are  hydrolysed  with  sodium  hydroxide  and  the 
sodium  salts  are  separated  by  fractional  precipitation 
with  magnesium  chloride,  magnesium  deoxycholate 
being  much  less  soluble  in  water  than  magnesium 
cholate  and  more  soluble  than  the  magnesium  salts  of 
the  higher  fatty  acids.  In  another  method  the 
hydrolysed  bile  acids  are  separated  by  utilising 
the  fact  that  deoxycholic  acid  is  comparatively 
insoluble  in  60%  acetic  acid  :  the  yield  of  deoxycholic 
acid  thus  obtained  is  rather  less  than  that  obtained 
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by  the  first  method  and  also  only  a  small  amount  of 
cholic  acid  is  obtained.  '  . 

The  preparation  of  uncombined  deoxycholic  acid 
from  acetic-choleic  acid  can  be  effected  by  digesting 
it  in  dilute  sodium  hydroxide  solution  or  by  distilling 
olf  the  acetic  acid  in  a  current  of  steam. 

S.  S.  Zilva. 

Allantoin  in  dog’s  bile.  S.  Yosheuura  (J. 
Biochem.  Japan,  1929,  10,  435 — 442). — -In  dogs  the 
biliary  uric  acid  is  normally  0-55%  of  the  urinary 
uric  acid ;  administration  of  uric  acid  intravenously 
or  orally  increases  the  factor  only  to  2-3%  and  1-3%, 
respectively,  but  causes  a  large  increase  in  the  allantoin 
in  the  bile  (normally  18-9  mg.  per  100  c.c.).  Phos¬ 
phorus  poisoning  diminishes  the  excretion  of  allantoin. 

Chemical  Abstracts. 

Nitrogen  content  of  tbe  bile  and  its  relation  to 
that  of  urine.  S.  Yoshehuba:  (Nagasaki  J.  Med., 

1928,  6,  740 — 775). — Average  values  (dog)  are  for 
bile :  residual  nitrogen  8-45  mg.  (accumulated  in 
1  day),  32-44%  of  which  is  urea-,  25-35%  allantoin-, 
6-7%  amino-,  4-37%  ammonia-,  0-88%  creatinine-, 
and  0-28%  uric  acid-nitrogen;  urine  0-9,  2-40,  10, 
8-10,  2 — 20,  0-55%,  respectively.  In  phosphorus 
poisoning  biliary  urea  and  allantoin  decrease,  whilst 
ammonia  and  uric  acid  increase. 

Chemical  Abstracts. 

Urobilin  in  urine.  R.  Danet  (Bull.  Biol.  Pharm., 

1929,  3,  249). — The  urine  is  shaken  with  amyl  alcohol 
instead  of  chloroform.  This  gives  a  clear  solution 
for  examination  of  the  fluorescence. 

K.  V.  Thimann. 

Determination  of  allantoin  in  animal  urine. 

M.  Champagne  and  G.  Mourot  (Compt.  rend.,  1930, 
190,  S2 — 84). — Allantoin  is  precipitated  with  mercuric 
acetate,  filtered  after  30  min.,  and  the  nitrogen 
in  the  precipitate  determined.  The  content  of  urea 
must  be  kept  below  0-5%,  chlorides  below  0-2%,  and 
the  pa  adjusted  to  between  7-2  and  7-4 

K.  V.  Themann. 

Amylase  in  normal  urine.  W.  B.  Mayer  and 
H.  Finkelstein  (Bull.  Johns  Hopkins  Hosp.,  1929, 
46,  105 — 107). — Variations  of  0-8 — 8-8  amylase 
Units  per  c.c.  of  urine  were  observed  in  the  same 
individual;  daily  variations  of  1-4 — 5-7  and  7-4 — 
12-3  units  are  recorded.  The  specimens  could  be  kept 
over-night  at  4°  with  or  without  toluene. 

Chemical  Abstracts. 

Determination  of  carbon  in  urine.  K.  VoiT 
(Biochem.  Z.,  1929,  215,  418— 421).— The  urine  is 
heated  with  chromic-sulphuric  acid  mixture  in  a 
stream  of  oxygen.  The  gases  produced  are  passed 
over  heated  copper  oxide  and  lead  peroxide  and  the 
carbon  dioxide  is  absorbed  and  weighed.  Two 
determinations  may  be  carried  out  in  3  hrs. 

P.  W.  Cuttterbcchk. 

Millon’s  reaction  and  its  application  to  the 
examination  of  protein  in  urine.  P.  Fleury  and 
P.  Delauney  (J.  Pharm.  Chim.,  1929,  [viiij,  10, 
529—536). — The  method  of  Florence  (ibid.,  1925, 
[viii],  2,  97)  for  the  detection  of  protein  in  urine  has 
been  modified  as  follows  :  2-5  g.  of  sodium  chloride 
are  dissolved  in  50  c.c.  of  the  filtered  urine  and,  after 
fhe  addition  of  10  drops  of  methyl-red  solution,  10% 
acetic  acid  is  added  until  tbe  liquid  reddens.  After 


filtering  if  necessary,  it  is  heated  at  100°  for  20  min. 
The  liquid  is  filtered  through  an  8 — 10  cm.  filter- 
paper,  which  is  then  washed  twice  with  boiling  water 
and  twice  with  boiling  alcohol  and  dried.  Millon’s 
reaction  (1  hr.  contact  in  the  cold)  and  the  xantho¬ 
proteic  reaction  are  carried  out  on  strips  of  the  paper, 
the  strips  for  the  former  reaction  being  washed  with 
1%  nitric  acid,  then  distilled  water,  and  dried  before 
examination.  This  procedure  gives  positive  results 
in  certain  cases  where  the  normal  treatment  shows  no 
trace  of  albumin  and  the  sensitiveness  of  the  reaction 
is  about  0-015 — 0-020  g.  of  protein  per  litre.  A  stable 
Millon’s  reagent  consists  of  a  30%  solution  of  mercuric 
nitrate  in  10%  nitric  acid  ( d  1  -30),  to  which  is  added, 
just  before  use,  a  10%  solution  of  sodium  nitrite  in 
the  proportion  of  2  drops  per  c.c.  of  reagent. 

E.  H.  Sharfles. 

Enzymic  detection  and  determination  of 
tyrosine  in  urine.  S.  S.  Lichtman  and  H.  Sobotka 
(J.  Biol.  Chem.,  1929,  85,  201— 273).— Potato  press- 
juice  is  strained  and  precipitated  with  an  equal 
volume  of  95%  alcohol ;  the  precipitate  is  re¬ 
dissolved  and  re-preeipitated  and  then  dried  in  a 
vacuum;  the  resulting  preparation  of  tyrosinase  is 
standardised  against  solutions  of  tyrosine,  the  unit 
being  defined  as  that  amount  which  will  give  visible 
melanin  formation  in  a  0-004%  solution  of  tyrosine  at 
6-8  within  24  hrs. ;  a  good  preparation  should 
contain  1  unit  in  12-5  mg.  The  product  of  the  con¬ 
centrations  of  tyrosine  and  enzyme  is  constant  for 
solutions  containing  0-004—0-02%  of  tyrosine.  For 
the  determination  of  tyrosine  in  urine  excess  of  the 
enzyme  is  employed  and  the  melanin  formation  in 
different  dilutions  of  the  urine  is  compared  with  that 
in  buffer  solutions  containing  known  amounts  of 
tyrosine  when  treated  under  the  same  conditions. 
Owing  to  the  presence  in  urine  of  an  inhibitory  factor, 
the  smallest  concentration  of  tyrosine  which  can  be 
detected  is  0-0125%.  The  reaction  given  by  p-cresol 
may  be  distinguished  from  that  of  tyrosine  by  the 
persistence  of  the  red  colour  in  the  former  case. 

C.  R.  Harington. 

Application  of  Van  Slyke  and  Palmer’s  method 
for  the  titration  of  organic  acids  in  liquids  con¬ 
taining  proteins.  I.  Titration  of  the  organic 
acids  in  urine  containing  protein.  E.  E.  Martin¬ 
son  and  A.  A.  Markova  (Biochem.  Z.,  1929,  216, 
124—129). — The  removal  of  protein  from  urine  in 
which  organic  acids  are  to  be  determined  by  the 
method  of  Van  Slyke  and  Palmer  is  conveniently 
carried  out,  without  influence  on  the  subsequent 
titration,  by  the  addition  of  trichloroacetic  acid. 
When  the  calcium  hydroxide  is  added  to  the  urine 
allowance  must  be  made  for  the  presence  of  this  acid. 
At  pa  2-7  not  more  than  1-55%  of  it  takes  part,  in  the 
titration.  W.  McCartney. 

Source  of  error  in  the  determination  of  the 
organic  acids  of  urine  by  the  method  of  Van  Slyke 
and  Palmer.  E.  M.  P.  Widmark  and  E.  Ljungberg 
(Biochem.  Z.,  1929,  216,  1 — 3). — The  acids  of  urine 
which  form  insoluble  or  sparingly  soluble  calcium  salts 
are  wholly  or  partly  precipitated  by  the  addition  of 
calcium,  oxide.  In  the  portion  of  the  acids  which  is 
soluble  iniether  the  loss  due  to  the  use  of  calcium 
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oxide  amounts  to  7 — 11%.  The  proportion  of  uric 
acid  which  escapes  determination  in  the  Van  Slyke 
and  Palmer  method  may  amount  to  25 — 35%. 

W.  McCartney. 

Determination  of  ether-soluble  acids  of  urine 
by  the  rocking  extraction  method.  E.  M.  P. 
Widmark  (Biochem.  Z.,  1929,  215,  434—139).— 
The  method  is  described  and  a  number  of  determin¬ 
ations  are  recorded.  The  amount  of  the  acids 
excreted  is  much  higher  on  a  fat  and  vegetable  diet 
than  on  a  mixed  diet.  P.  W.  Cltttterbtjck. 

Ethyl  alcohol  in  urine.  S.  Otani  (Chiba  J.  Med., 
192S,  6,  1715 — 1743). — Normal  urine  (nurses, 
abstainers,  16 — 27  years)  contained  0-01114  vol.  per 
1000 ;  the  faces  contained  none.  The  production  of 
ethyl  alcohol  is  increased  in  diseases  of  the  liver  and 
kidney ;  in  tuberculosis  the  increase  is  due  to  imperfect 
excretion  by  the  lungs.  Chemical  Abstracts. 

Determination  of  isopropyl  alcohol  in  presence 
of  acetone  in  urine.  C.  A.  Cook  and  A.  H.  Smith 
(J.  Biol.  Chem.,  1929, 85,  251— 260).— Urine  is  cleared 
with  copper  sulphate  and  calcium  hydroxide  and  the 
filtrate  is  subjected  to  oxidation  with  potassium 
dichromate  and  sulphuric  acid  in  presence  of  mercuric 
sulphate.  The  total  acetone  is  determined  from  the 
weight  of  the  precipitate  formed.  The  preformed 
acetone  is  determined  in  another  sample  of  urine  by 
distillation  into  excess  of  hydroxylaniine  hydro¬ 
chloride  solution  and  titration  of  the  acid  liberated. 
The  difference  of  the  two  determinations  represents 
acetone  which  has  been  formed  from  isopropyl 
alcohol.  C.  R.  Harington. 

Rapid  distillation  of  lower  volatile  fatty  acids 
from  faeces.  W.  H.  Olmsted,  C.  W.  Duden, 
W.  M.  Whitaker,  and  R.  E.  Parker  (J.  Biol.  Chem., 
1929,  85,  115 — 126). — Eaeces  are  collected  in  10% 
sodium  hydroxide  solution,  and  nitrogenous  material 
is  removed  by  precipitation  with  mercuric  chloride  and 
calcium  hydroxide;  excess  of  mercury  is  removed 
with  hydrogen  sulphide  and  100  e.c.  samples  of  the 
filtrate  are  treated  with  magnesium  sulphate  and 
sulphuric  acid  and  submitted  to  steam-distillation. 
Acetic,  propionic,  and  butyric  acids,  when  added  to 
fasces,  can  be  recovered  almost  quantitatively  by  this 
method,  and  formic  acid  to  the  extent  of  85%.  In 
heces  from  normal  adults,  formic  acid  is  present  to  the 
extent  of  about  10%  of  the  total  volatile  acids, 
whilst  30—60%  may  be  present  as  either  acetic  or 
butyric  acid.  C.  R.  Harington. 

Effect  of  diet  and  of  catharsis  on  lower  volatile 
fatty  acids  in  faeces  of  normal  men.  E.  W. 
Grove,  W.  H.  Olmsted,  and  K.  Koenig  (J.  Biol. 
Chem.,  1929,  85,  127 — 136). — Change  from  a  high- 
protein  diet  to  one  rich  in  carbohydrates  caused  an 
increase  of  60 — 300%  in  the  fascal  elimination  of 
lower  volatile  fatty  acids  in  normal  individuals, 
whilst  catharsis  produced  100%  increase  in  the 
elimination.  In  the  latter  experiments  the  acetic 
acid  eliminated  corresponded  with  the  fermentative 
degradation  of  1 — 4%  of  the  carbohydrate  ingested. 

C.  R.  Harington. 

(i)  Alkaptonuria  with  minimum  protein  intake, 
(ii)  Alkaptonuria  and  carbohydrate  withdrawal. 


H.  Lies  and  F.  Lanyar  (Z.  physiol.  Chem.,  1929, 
186,  111 — 118,  119 — 123). — (i)  In  an  experiment  of 
S  days’  duration  in  which  the  protein  in  the  diet 
of  a  25-vr.-old  female  alkaptonuric  was  reduced 
from  70  to  13  g.  per  day,  the  calories  required 
being  supplied  by  additional  fat  and  carbohydrate, 
the  quantity  of  homogentisic  acid  excreted  in  the 
urine  fell  and  the  ratio  of  homogentisic  acid  to  urinary 
nitrogen  remained  approximately  constant.  It  there¬ 
fore  appears  that  in  this  patient  the  inability  to 
metabolise  tyrosine  and  phenylalanine  is  complete, 
(ii)  In  the  same  patient  the  withdrawal  of  carbo¬ 
hydrate  from  the  diet  so  as  to  produce  acetonuria  had 
no  effect  on  the  amount  of  homogentisic  acid  excreted. 

W.  0.  Kermack. 

Inorganic  elements  of  spinach  in  treatment 
of  nutritional  anaemia.  H.  S.  Mitchell  and  L. 
Miller  (J.  Biol.  Chem.,  1929,  85,  355 — 363). — An 
aqueous  extract  of  dried  spinach,  administered  in  a 
daily  dose  containing  0-5  mg.  of  iron,  0-014  mg.  of 
copper,  and  0-012  mg.  of  manganese,  was  more 
effective  in  preventing  nutritional  anosmia  in  rats  than 
the  ash  of  the  same  extract  or  than  a  mixture  of  pure 
salts  of  iron,  copper,  and  manganese  in  the  same 
proportions.  C.  R.  Harington. 

Intestinal  calculus  of  medicinal  origin.  R. 
Guyot  (J.  Pharm.  Chim.,  1929,  [viii],  10, 500 — 505). — 
A  hard,  solid  mass  possessing  the  appearance  of  a 
typical  intestinal  calculus,  excreted  following  the 
intake  of  gelatinous  barium  sulphate  (for  X-ray 
examination),  was  composed  chiefly  of  barium 
sulphate.  C.  C.  N.  Vass. 

Porphyrins  of  salivary  calculi.  E.  Derrien 
and  C.  Benoit  (Arch.  Soc.  Sci.  Med.  Montpellier, 
1929,  9,  510 — 515).— Salivary  calculi  of  human  and 
animal  origin  contained  coproporphyrin  and  proto¬ 
porphyrin,  to  which  their  rose-red  fluorescence  in 
ultra-violet  light  is  due.  Copper  is  also  present  to 
the  extent  of  about  0-3%.  K.  V..  Thimann. 

Urine  of  cancer  rats.  Y.  Kim  era  (Japan.  J. 
Exp.  Med.,  1928,  7,  113— 134).— Parallel  with  the 
growth  of  the  transplanted  tumour  the  destruction 
of  the  body-proteins  is  increased.  In  the  urine 
the  total  nitrogen,  urea-nitrogen,  and  allantoin  are 
increased,  the  ratio  ammonia-nitrogen  :  total  nitrogen 
decreases,  whilst  the  amino-acids  at  first  decrease  and 
later  increase.  The  excretion  of  salts  increases,  and 
the  normal  salt  ratios  are  disturbed.  The  excretion 
of  neutral  sulphur  increases  markedly  and  that  of 
sulphuric  acid  slightly;  the  phosphate  increase  is 
parallel  to  that  of  allantoin. 

Chemical  Abstracts. 

Lactic  acid  formation  in  tumour  tissue.  H.  R. 

Downes  (J.  Cancer  Res.,  1929,  13,  268 — 282). — 
Human  tumour  tissue,  when  incubated  with  a  nutrient 
solution  containing  dextrose,  forms  lactic  acid  gener¬ 
ally  in  excess  of  the  amount  formed  by  normal  muscle 
or  embryo  hash.  The  lactic  acid-forming  power  of 
non-transplantable  rat  tumour  tissue  is  unaltered. 
Irradiation  does  not  affect  the  lactic  acid-forming 
ability  of  animal  tumours;  the  power  is  rapidly  lost 
by  transplantable  rat  tumours  kept  on  ice.  Dextrose, 
maltose,  and  mannose  serve  equally  as  lactic  acid 
precursors,  kevulose  and  hexosephosphate  are  less 
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readily  available,  whilst  sucrose,  lactose,  galactose, 
and  glycogen  cannot  be  used. 

Chemical  Abstracts. 

Blood-cholesterol  in  cancer.  IV.  W.  L.  Mat- 
tick  and  K.  W.  Buciiwald  (J.  Cancer  Res.,  1929, 13, 
157 — 166). — In  cancer  there  is  a  tendency  towards 
hypereholesterokemia  in  the  plasma,  with  little 
change  in  the  corpuscles.  The  plasma-lecithin  is 
slightly  lowered.  Total  fatty  acids  are  abnormally 
high  in  the  plasma,  and  less  markedly  so  in  the 
corpuscles.  It  appears  that  in  cancer  there  is  either 
an  increase  in  fat  absorption  or  a  decrease  in  utilisation. 

Chemical  Abstracts. 

[Effect  of]  folliculin  and  the  hormone  of  the 
anterior  pituitary  lobe  in  cancer  of  mice.  E. 
Harde  and  P.  Henri  (Compt.  rend.  Soc.  Biol., 
1929,  100,  542—544:  Chem.  Zentr.,  1929,  ii,  442).— 
The  effects  of  injection  indicate  that  neither  hormone 
is  present  in  cancerous  tissue.  A.  A.  Eldridge, 

Metabolism  and  deficiency  diseases  and  their 
treatments  by  light  and  iron  preparations. 
N.  R.  Dhar  (J.  Physical  Chem.,  1929,  33,  1897— 
1904). — Speculative.  Previous  views  are  amplified, 
and  it  is  emphasised  that  light  and  the  use  of  prepar¬ 
ations  containing  iron  should  be  of  service  in  the 
treatment  of  metabolic  and  deficiency  diseases. 

L.  S.  Theobald. 

Carotinsemia  and  diabetes.  J.  M.  Rabinowitch 
(Canad.  Med.  Assoc.  J.,  1928, 18,  527 — 530). — To  test 
for  xanthosis,  plasma  (3  c.c.)  is  made  into  a  paste  with 
plaster  of  Paris  and  shaken  with  95%  ethyl  alcohol 
(3  c.c.) ;  after  addition  of  3  c.c.  of  light  petroleum 
(b.  p.  30 — 50° j,  shaking  for  10  min.,  and  centrifuging, 
the  upper  layer  containing  carotene  is  compared 
colorimetricalfy  with  a  solution  of  oleic  acid  in  light 
petroleum.  A  10%  solution  (i~l  unit  of  pigment) 
gives  a  colour  corresponding  with  the  normal 
maximum.  Chemical  Abstracts. 

Relation  between  blood-sugar  and  urinary 
sugar.  E.  Steinitz  (Deut.  med.  Woch.,  1929,  55, 
871 — 873;  Chem.  Zentr.,  1929,  ii,  446). — The  blood- 
sugar  threshold  value  in  diabetes  is  subject  to  con¬ 
siderable  variation,  increasing  with  the  severity. 
In  severe  and  moderately  severe  cases  it  is  nearly  as 
high  as  normally,  in  mild  cases  it  is  lower. 

A.  A.  Eldridge. 

Utilisation  of  substitute  carbohydrates  by  the 
diabetic  organism.  A.  Gottschalk  (Deut.  Arch, 
klin.  Med.,  1929,164,  S7— 95;  Chem.  Zentr.,  1929,  ii, 
589). — Tetra-a-glucosan  is  readily  fermented  by  top 
or  bottom  yeast,  and  is  prone  to  auto-oxidation.  It 
does  not  suffer  fission  by  the  action  of  enzymes  of  the 
gastrointestinal  tract  or  tissue.  Tetra-a-glucosan  is 
probably  converted  first  into  glycogen.  Taka- 
diastase  contains  no  enzyme  which  attacks  it. 

A.  A.  Eldridge. 

Possibility  of  using  d-sorbitol  in  the  treatment 
of  diabetes  mellitus.  H.  Reixwein  (Deut.  Arch, 
klin.  Med.,  1929, 164,  61—72;  Chem.  Zentr.,  1929,  ii, 
589 — 590). — A  clinical  study.  A.  A.  Eldridge. 

Acid-base  equilibrium  of  the  blood  in  eclamp¬ 
sia.  H.  T.  Stauder,  N.  J.  Eastman,  E.  P.  H. 
Harrison,  jun.,  and  J.  F.  Cadden  (J.  Biol.  Chem., 
1929,  85,  233 — 243). — In  normal  pregnancy  the  total 


base  of  the  blood-serum  is  reduced  by  about  8  milli- 
mols.  per  100  c.c. ;  there  is  coincident  reduction  in  the 
protein  and  hydrogen  carbonate,  but  no  increase  in 
organic  acids,  and  the  pu  is  within  normal  limits.  In 
eclampsia,  on  the  other  hand,  the  p„  is  reduced  to 
about  7-04  owing  to  a  marked  alkali  deficit  and  to  an 
accumulation  of  organic  acids.  C.  R.  Harington. 

Rate  of  glycolysis  in  erythraemia  (poly- 
cythaemia  vera).  J.  E.  Cook  and  M.  Somogyi 
(Arch.  Int.  Med.,  1929,  44,  813— 817).— The  increased 
rate  of  glycolysis  exhibited  by  blood  from  cases  of 
polycythajmia  vera  is  not  altered  when  the  number 
of  red  blood-cells  is  reduced  by  the  administration  of 
phenylhydrazine  and  it  is  not  to  be  referred  to  an 
increase  in  the  number  of  white  blood-corpuscles. 

W.  O.  Kermack. 

Excretion  of  copper  oxide-reducing  substances 
in  the  urine  of  hypertonics  and  normal  individ¬ 
uals.  E.  Wiechmann  and  J.  Elzas  (Deut.  Arch, 
klin.  Med.,  1929, 164,  50 — 60;  Chem.  Zentr.,  1929,  ii, 
590). — Fasting,  as  well  as  sugar-fed,  normal  subjects 
excrete  copper  oxide-reducing  substances  in  the  urine ; 
the  excretion  is  unchanged  in  hypertonics. 

A.  A.  Eldridge. 

Excretion  of  purine  bases  in  the  urine  in 
chronic  myelotic  leucaemia.  H.  Teitge  (Z. 
physiol.  Chem.,  1929,  186,  124 — 132). — Analysis  of 
100  litres  of  urine  from  a  case  of  chronic  myelotic 
leucannia  showed  the  presence  of  1-47  g.  of  hetero- 
xanthine,  0-1986  g.  of  1-methylxanthine,  0-541  g.  of 
paraxanthine,  0-080  g.  of  carnine,  0-03  g.  of  adenine, 
and  0-041  g.  of  hypoxanthine  ;  xanthine  could  not 
be  isolated.  W.  0.  Kermack. 

Creatine  metabolism  in  generalised  myositis 
fibrosa.  M.  Bodansky,  E.  H.  Schwab,  and  P. 
Brindley  (J.  Biol.  Chem.,  1929,  85,  307—325).— 
In  a  case  of  generalised  myositis  fibrosa  there  was 
observed  marked  creatinuria ;  creatine  administered 
by  mouth  was  almost  entirely  excreted  again  after  a 
.  short  latent  period  during  which  a  small  fraction  was 
converted  into  creatinine.  The  creatine  content  of 
the  muscles  was-  diminished,  particularly  where 
inflammatory  changes  were  conspicuous. 

C.  R.  Harington. 

Urine  and  organs  in  acute  porphyrinuria. 

E.  Derrien  and  C.  Benoit  (Arch.  Soc.  Sci.  Med. 
Montpellier,  1929,  8,  456—472). — The  urine  in  the 
last  ten  days  of  a  fatal  case  of  porphyrinuria  in  a 
female  was  rich  in  uroporphyrin  and  its  zinc  com¬ 
pound  and  poor  in  coproporphyrin.  The  bile  con¬ 
tained  a  substance  possibly  identical  with  mesobili- 
violin,  and  the  kidney  coproporphvrin.  It  is  suggested 
that  the  elimination  of  zinc  is  itself  one  of  the  most 
serious  factors  in  the  disease.  K.  V.  Thimann. 

Tryptophan  content  of  Bence  Jones  protein. 

E.  Ohlsson  and  G.  Nordh  (Biochem.  Z.,  1929,  215, 
440 — 442). — A  sample  of  Bence  Jones  protein  con¬ 
tained  4-2%  of  tryptophan. 

P.  W.  Clutterbuck. 

Curative  action  of  dried  or  sweetened  con¬ 
centrated,  cow’s  milk  on  experimental  rickets 
of  the  rat.  L.  Randoin  and  R.  Lecoq  (J.  Pharm. 
Chim.,  1929,  [viii]  10,  496 — 500). — Both  kinds  of  milk 
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when  added  to  a  rickets-producing  diet  show  a  marked 
curative  action  on  young  rats  fed  on  this  diet  prior 
to  the  addition.  C.  C-  N.  Vass. 

Uptake  and  distribution  of  calcium  and  phos¬ 
phorus  in  normal  and  rachitic  animals.  E. 
Hesse  (Arch,  exp.  Path.  Pharm.,  1929,  147,  173— 
192). — When  calcium  malonate  or  a  mixture  of  calcium 
malonato  and  disodium  hydrogen  phosphate  is  fed 
to  a  dog.  about  33%  of  the  calcium  and  50%  of  the 
phosphorus  are  absorbed  from  the  gastro-intestinal 
tract  within  24  hrs.  When,  however,  the  calcium  salt 
is  administered  as  an  emulsion  in  gum  arabic,  the 
absorption  of  calcium  within  24  hrs.  vises  to  75%. 
In  a  phosphatide  emulsion  the  absorption  of  calcium 
amounts  to  50%,  whilst  the  phosphorus  is  completely 
taken  up  within  S  hrs.  The  uptake  of  calcium  when 
administered  in  the  form  of  certain  commercial 
preparations  has  also  been  investigated.  In  experi¬ 
ments  on  normal  rats,  rachitic  rats,  and  rats  protected 
from  rickets  by  irradiated  ergosterol  about  10%  of 
the  calcium  administered  was  stored  in  the  body. 

W.  0.  Kermack. 

Effect  of  heating  syphilitic  serum  and  its 
protein  fractions  on  precipitation  reaction. 

M.  Nishio  (J.  Infect.  Dis.,  1929,  43,  143—155).— 
Globulin  from  syphilitic  serum,  whether  heated 
(56s,  30  min.)  or  not,  gives  precipitation  results  by  the 
Kahn  test  similar  to  those  given  by  the  serum  after 
heating.  Unheated,  but  not  heated,  albumin  from 
the  serum  prevents  or  reduces  the  precipitation  given 
by  the  globulin,  Chemical  Abstracts. 

Action  of  vitamin-!)  on  a  parathyroidectomised 
dog.  (Treatment  of  Tetania  parathyreoprivia. ) 
V.  Dkmole  and  A.  Christ  (Arch.  exp.  Path.  Pharm., 
1929,  146,  361 — 376). — Administration  of  irradiated 
ergosterol  to  a  dog  causes  a  rise  in  the  blood-calcium 
both  in  the  normal  and  the  parathyroidectomised 
animal.  In  the  latter,  administration  of  irradiated 
ergosterol  prevents  the  onset  of  tetany  if  it  is  ad¬ 
ministered  before  or  soon  after  the  operation,  whilst 
it  causes  the  symptoms  of  tetany  to  disappear  if  it  is 
administered  after  these  have  set  in. 

W.  0.  Kermack. 

Differentiation  of  the  reducing  substances  in 
the  urine  during  pregnancy.  R.  Rockwood  and 
E.  P.  Dodge  (Surg.  Gyn.  Obstet.,  1928.  47,  660 — 
664). — Of  the  samples  28%  gave  reduction  by  Bene¬ 
dict’s  test;  laetosazone  was  isolated  from  only  50% 
of  the  non-fermentable  specimens.  Before  breast 
engorgement  the  reducing  substance  is  usually 
dextrose,  whilst  during  that  stage  it  is  usually  lactose. 

Chemical  Abstracts. 

Oxidation-reduction  potentials  in  biological 
systems.  I.  Oxidation-reduction  potentials  in 
hen's  eggs  before  and  during  development, 
V.  A.  Pai.ov  and  M«  II.  Issakova-Keo  (Bioehem. 
Z,,  1929,  216,19 — 27). — The  results  of  measurements 
of  the  oxidation-reduction  potential  of  the  whites  and 
yolks  of  fertile  and  infertile  eggs  from  various  races 
of  fowls  show  that  the  magnitudes  of  the  potentials 
are  related  to  the  condition  of  the  eggs.  The  potentials 
of  unincubated  non-developing  eggs  tend  to  move  to 
the  positive  side ;  those  of  normally  developing  eggs 
become  slowly  more  negative.  The  potentials  of  the 


yolks  seem  to  be  always  more  positive  than  those  of 
the  whites.  W.  McCartney. 

Behaviour  of  the  hexone  and  purine  bases 
present  in  the  free  state  during  incubation  of 
the  hen’s  egg.  M.Takahashi  (J.  Bioehem.  Japan, 
1929,  10,  451 — 455). — Purine  bases  are  produced 
during  the  incubation  of  the  hen’s  egg.  The  free 
histidine  increases  from  0-1  to  0-3S  mg. ;  the  arginine 
(1  mg.)  also  increases.  Free  lysine  (6  mg.)  reaches  a 
maximum  (27-4  mg.)  in  19  days. 

Chemical  Abstracts. 

Determination  of  cholesterol  by  the  digitonin 
method  especially  in  hen’s  eggs  and  in  chickens. 
H.  Dam  (Bioehem.  Z.,  1929,  215,  46S— 474).— By 
heating  cholesterol  at  109°  with  lipins,  the  amount  of 
free  cholesterol  decreases.  When  cholesterol  is 
treated  with  sodium  ethoxide  with  exclusion  of  air,  a 
loss  of  cholesterol  could  not  be  detected  with  certainty. 
In  heating  sterol  digitonides  with  xylene  it  must  be 
remembered  that  some  commercial  xylenes  when 
boiled  for  a  long  time  yield  a  difficultly  volatile  sub¬ 
stance.  P.  W.  Clutterbuck. 

Cholesterol  metabolism  in  hen’s  eggs  and 
chickens.  H.  Dam  (Bioehem.  Z.,  1929,  215,  475 — 
492). — It  could  not  be  confirmed  that  the  cholesterol 
content  of  eggs  decreases  at  the  beginning  of  hatching. 
The  ratio  cholesteryl  ester  to  total  cholesterol 
increased  by  10%  at  the  beginning  and  by  40%  at  the 
end  of  hatching.  A  small  amount  of  the  cholesterol 
of  egg-yolk  is  combined  with  protein  and  cannot  be 
extracted  without  hydrolysis.  By  rearing  chicks  for 
2  months  on  a  diet  of  known  small  steiol  content,  the 
difference  sterol  (animal  and  faeces)  —  sterol  (food)  is 
more  than  double  the  sterol  content  of  the  egg. 

P.  W.  Clutterbuck. 

Effect  of  diet  on  iron  and  copper  content  of  the 
egg.  C.  E.  Elvehjem,  A.  R.  Kemmerer,  E.  B. 
Hart,  and  J.  G.  Halfin  (J.  Biol.  Chem.,  1929,  85, 
89 — 96).— Egg-yolk  contains  on  the  average  0-0143% 
of  iron  and  0-00076%  of  copper;  the  white  contains 
0-00056%  of  copper.  These  amounts  cannot  be 
increased  by  daily  administration  to  the  hens  of 
50  mg.  of  iron  and  0-5  mg.  of  copper. 

C.  R.  Haring  ton. 

Seasonal  change  in  composition  of  carp 
muscle.  0.  Shinobit  (J.  Imp.  Fisheries  Inst.. 
Japan,  1929,23, 118— 119). — Carp  (August)  contained ; 
total  solids  21-80,  crude  ash,  1-21,  ether  extract  2-30, 
total  nitrogen  2-96%  ;  seasonal  variations  were  small. 

Chemical  Abstracts. 

Chemical  change  in  fasting  eels.  O.  Shinobu 
(J.  Imp.  Fisheries  Inst .,  Japan,  1929, 23, 1 19 — 120). — 
In  50  days’  fast  at  8 — 18s,  with  loss  of  weight  about 
11%,  the  total  solids  decreased  from  42  to  40,  and 
the  ether  extract  from  24  to  21%,. 

Chemical  Abstracts. 

Change  in  the  content  of  inorganic  bases  of 
blood  and  urine  of  dogs  during  activity  of  the 
digestive  glands.  E.  E.  Martinson  and  S. 
Salaskina  (Bioehem.  Z.,  1929,  216,  109 — 123). — 
During  the  period  of  activity  of  the  digestive  glands 
of  dogs  following  normal  consumption  of  food  the 
total  amount  of  inorganic  bases  in  the  blood  first  fell 
during  l  or  2  hrs.  and  then  rose  during  the  third  hour 
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to  a  value  higher  than  that  before  feeding.  The 
amount  of  inorganic  bases  in  their  urine  fell  greatly 
during  the  normal  period  of  digestion.  In  the  case  of 
dogs  undergoing  sham-feeding  (Pavlov)  the  amount 
of  inorganic  bases  in  the  blood  increased  during  the 
first  2  hrs.  During  the  third  hour  a  decrease  occurred, 
but  the  amount  remained  higher  than  it  was  before 
sham-feeding.  During  the  period  of  intestinal  secre¬ 
tion  the  amount  of  inorganic  bases  in  the  blood  of  a 
dog  from  which  the  stomach  had  been  removed 
decreased.  The  changes  which  take  place  in  the 
amount  of  inorganic  bases  in  the  blood  during  the 
normal  period  of  digestion  are  governed  by  the  regul¬ 
atory  activity  of  the  kidneys  and  by  the  intestinal 
secretions.  It  is  possible  also  that  the  gastric  secretion 
influences  the  amount  of  inorganic  bases  in  the  blood 
by  causing  increased  transference  of  salts  from  the 
tissues  to  the  blood.  W.  McCartxey. 

Post-mortem  formation  of  methsemoglobin  in 
red  muscle.  J.  Brooks  (Biochem.  J.,  1929,  23, 
1391 — 1400). — The  red  flexor  muscle  of  the  foreleg  of 
the  ox  after  remaining  a  few  hours  at  0C  attained  a 
“  steady  state  ”  and  the  depth  of  oxygen  penetration 
was  approximately  2  mm.  After  100  hrs.  this  depth 
increased  linearly  to  approximately  4  mm.  Freezing 
and  thawing  had  no  significant  effect.  Methremo- 
globin  is  not  formed  in  the  absence  of  oxygen,  but  is 
formed  slowly  in  the  oxygen  region  of  the  tissue 
exposed  to  the  air  and  most  rapidly  at  some  distance 
from  the  tissue-air  interface.  Freezing  and  thawing 
increased  the  rate  of  formation.  The  dependence  of 
the  rate  on  the  position  in  the  oxygen  region  was  in 
qualitative  agreement  with  the  expected  behaviour. 

S.  S.  Zilva. 

Effect  of  prolonged  contractions  on  the  content 
of  phosphorus  compounds  of  pigeon  and  rabbit 
muscle.  D.  Ferdmaxx  (Z.  physiol.  Chem.,  1929, 
185,  239 — 244). — The  effect  of  muscle  contraction 
produced  electrically  and  by  strychnine  injection  on 
the  various  phosphorus  compounds  of  the  muscle  of 
pigeons  and  rabbits  was  studied.  Strychnine  in¬ 
jection  in  pigeons  produces  a  decrease  only  in  the 
amount  of  creatine-phosphoric  acid  and  an  increase 
in  hexosephosphoric  acid.  Strong  muscular  contrac¬ 
tions  produced  by  either  method  in  the  rabbit  cause  a 
large  decrease  in  creatine-,  hexose-,  and  pvro-phos- 
phoric  acid.  J.  H.  Birkixshaw. 

Influence  of  prolonged  muscular  rest  on  meta¬ 
bolism.  D.  P.  Ccthbertsox  (Biochem.  J.,  1929, 
23,  132S — 1345). — Human  subjects  in  nitrogenous 
equilibrium  show  within  a  day  or  two  from  the  com¬ 
mencement  of  a  period  of  muscle  rest  a  rise  in  the 
excretion  of  sulphur,  nitrogen,  phosphorus,  and 
calcium  in  that  order  of  priority.  This  loss  is  main¬ 
tained  fairly  steadily  for  a  varying  period,  after  which 
it  gradually  declines.  The  rise  in  the  excretion  of 
sulphur  is  due  to  a  practically  proportionate  increase 
in  inorganic  sulphate.  Ethereal  sulphate  tends  to 
decrease,  whilst  neutral  sulphur  remains  more  con¬ 
stant.  The  rise  in  the  excretion  of  nitrogen  is  mainly 
due  to  a  proportionate  increase  in  the  amount  of 
Urea.  Ammonia  excretion  also  rises,  but  more 
slowly.  Creatinine  and  uric  acid  are  practically 
unaltered.  The  S :  N  ratio  suggests  a  sulphur-rich 


source  of  the  excreted  material,  presumably  for  the 
most  part  muscle.  The  gaseous  metabolism  remains 
constant  from  day  to  day.  Maxima  and  minima 
percentage  day-to-day  variations  in  the  oxygen 
consumption  gradually  decrease  as  the  experimental 
period  lengthens  from  ±14%  to  ±1-2%. 

S.  S.  Zilva. 

Influence  of  protein  metabolism  on  conversion 
of  creatine  into  creatinine.  J.  L.  Bollmax  (J. 
Biol.  Chem.,  1929,  85,  169 — -177). — Dogs  on  a  low- 
protein  diet  showed  no  increased  excretion  of  creatinine 
as  the  result  of  administration  of  creatine,  much  of 
which  was  excreted  unchanged.  On  a  high-protein 
diet,  however,  little  of  the  creatine  was  excreted 
unchanged  and  after  two  weeks  on  such  a  diet  the 
creatinine  excretion  showed  an  increase  which 
continued  after  the  cessation  of  the  high -protein  diet. 

C.  R.  Harixgtox. 

Creatine-creatinine  metabolism.  J.  L.  Boll- 
max  (Proc.  Mayo  Clinic,  1929,  4,  220 — 221). — On  a 
low-protein  diet  free  from  creatine  the  daily  excretion 
of  creatinine  is  unchanged  by  oral  or  intravenous 
administration  of  creatine  in  amounts  comparable 
to  the  daily  excretion  of  creatinine.  Casein  (100  g., 
but  not  10  g.)  markedly  increased  the  excretion  of 
creatinine  and  reduced  the  urinary  creatine. 

Chemical  Abstracts. 

Creatine  metabolism  in  the  nephrectomised 
white  rat.  A.  Chaxctin  and  H.  Selyxtte  (J.  Biol. 
Chem.,  1929,  85,  179 — 193). — Subcutaneous  adminis¬ 
tration  of  creatine  to  nephrectomised  rats  is  followed 
by  an  increase  in  the  creatine  content  of  all  organs 
examined,  particularly  of  the  liver,  skin,  and  muscle. 
All  of  the  creatine  administered  could  not,  however, 
be  accounted  for,  which  indicates  the  destruction 
of  some  of  the  compound  in  the  organism.  A  close 
relationship  Is  observed  between  changes  in  the  blood- 
creatinine  and  in  the  muscle-creatine. 

C.  Pv.  Hartxgtox. 

Creatine  and  creatinine  metabolism  in  the  dog. 

R.  Schema xn  (Z.  physiol.  Chem.,  1929,  186,  104 — 
110). — The  administration  of  histidine  by  mouth  to 
dogs  does  not  increase  the  output  of  creatinine  in  the 
urine.  The  output  is  slightly  increased  by  the 
administration  of  5 — 10  g.  of  yeast -nucleic  acid,  but 
this  result  is  probably  brought  about  indirectly  and 
it  appears  very  improbable  that-  the  urinary  creatinine 
is  derived  from  purino  bases.  W.  0.  Kermack. 

Effect  of  pentose  ingestion  on  uric  acid  ex¬ 
cretion.  K.  Madders  and  R.  A.  McCaxce  (Bio¬ 
chem.  J.,  1929,  23,  1175 — 1177).— The  ingestion  of 
pentose  has  no  influence  on  the  excretion  of  uric  acid. 

S.  S.  Zilva. 

Tryptophan  and  growth.  II.  Growth  on  a 
tryptophan-deficient  diet  supplemented  with 
tryptophan  derivatives.  HI.  g-Indolylprop- 
ionic  and  S-indolylpyruvic  acids  as  supplements 
to  tryptophan-deficient  diets.  C.  P.  Berg,  W.  C. 
Rose,  and  C.  S.  Marvel  (J.  Biol.  Chem.,  1929,  85, 
207— 21S,  219— 231).— II.  Acetyl-Uryptophan,  m.  p. 
206—207°  (decomp.),  benzoyl-l-tryptophan,  in.  p. 
104 — -105°,  methylenetryptophan  (cf.  Homer,  A., 
1913,  ii,  451),  and  1  -tryptophan  ethyl  ester  hydrochloride, 
in.  p.  221°  (decomp.),  were  administered  to  young 
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rats  on  a  tryptophan-deficient  diet.  The  acetyl 
derivative  and  the  ester  hydrochloride  replaced 
tryptophan  satisfactorily,  whilst  the  benzoyl  and 
methylene  derivatives  were  unable  to  do  so.  Com¬ 
mercial  pancreatin  or  fresh  intestinal  extracts 
liberated  tryptophan  from  the  ester  hydrochloride, 
but  not  from  the  acetyl  derivative ;  deacetylation  of 
the  latter  appears  therefore  to  take  place  subsequently 
to  absorption. 

III.  p-Indolylpropionic  acid  failed  to  replace 
tryptophan  in  the  diet  of  young  rats,  whilst  0-indolyl- 
pyruvic  acid  (m.  p.  212°  after  softening  at  204°)  was 
dietetically  equivalent  to  the  amino-acid. 

C.  R.  Harington. 

Fate  of  hippuric  acid  in  the  chicken  organism. 
M.  Takahashi  (J.  Biochem.  Japan,  1929,  10,  457 — 
461). — Of  the  hippuric  acid  fed  to  chickens  90% 
can  be  recovered  in  the  excreta,  10%  being  found  as 
benzoic  acid.  Hydrolysis  in  the  kidney  is  more 
effective  than  in  the  liver  or  muscle. 

Chemical  Abstracts. 

Influence  of  the  vegetative  system  on  the  de- 
aminating  function  of  the  liver.  M.  B  UFA  NO 
(Arch.  Farm,  sperim.,  1929,  47,  241 — 266). — In 
general,  but  by  no  means  always,  injection  of  glycine 
results  in  some  increase  in  the  amino-acid  content 
of  the  blood  in. dogs,  the  variations  in  which,  after 
injection  of  glycine  and  autonomotropic  poisons, 
are  not  dependent  on  variations  in  the  concentration 
of  the  blood.  The  course  of  the  amino-acid  curve  is 
neither  constantly  nor  usually  parallel  to  that  of  the 
blood-sugar  curve.  T.  H.  Pope. 

Conversion  of  cyanide  into  thiocyanate  in  man 
and  in  alkaline  solutions  of  cystine.  M.  Bodan- 
sky  (J.  Pharm.  Exp.  Ther.,  1929,  37,  463 — 474). — 
Administration  by  mouth  of  10  mg.  of  potassium 
cyanide  in  a  gelatin  capsule  produces  a  rise  in  the 
thiocyanate  secreted  in  the  saliva  which  corresponds 
with  that  produced  when  an  equimoleeular  proportion 
of  potassium  thiocyanate  (15  mg.)  is  given.  Not 
more  than  12%  of  the  cyanide  or  thiocyanate  in¬ 
gested  appears  in  four  15-min.  specimens  of  saliva, 
but  cyanide  is  largely  if  not  completely  converted 
into  thiocyanate  (cf.  Voegtlin  and  others,  A.,  1926, 
S63) ;  moreover,  experiments  in  vitro  on  the  action  of 
cyanide  on  1%  solutions  of  cystine  in  0-05Jsf-sodium 
carbonate  showed  definitely  the  presence  of  thio¬ 
cyanate  and  cysteine,  whilst  no  cyanate  could  be 
detected  at  any  stage.  The  time  of  heating  the 
cystine  solution  before  adding  the  cyanide  materially 
afi’ects  the  amount  of  thiocyanate  formed,  as  does 
also  the  amount  of  cystine.  Variation  of  the 
concentration  of  sodium  carbonate  or  the  amount  of 
cyanide  has  no  effect.  Freshly-prepared  solutions  of 
cysteine  Weld  no  thiocyanate  on  treatment  with 
cyanide.  Using  \Iau timer's  procedure  (A.,  1912,  i, 
335)  it  is  possible  to  isolate  a-amino-fS-thiocyano- 
propionic  acid  from  the  mixtures  from  different 
experiments,  thus  indicating  that  a  part  of  the 
thiocyanate  formed  remains  in  organic  combination. 

P.  G.  Marshall. 

Action  of  mineral  substances  on  endogenous 
nitrogen  metabolism.  E.  F.  Terroine  and  T. 
Reichert  (Cornpt.  rend.,  1929,  189,  1019—1020).— 


A  mineral-free  diet  of  demineralised  rice  flour  85%, 
malt  extract  5,  cod-liver  oil  2,  washed  sawdust  8, 
together  with  a  few  drops  of  lemon  juice,  was  given  to 
adult  rats  for  a  week  and  then  augmented  for  a  further 
week  by  a  mixture  containing  sodium  chloride 
11-6%,  potassium  chloride  10-4,  dipotassium  hydrogen 
phosphate  23-2,  sodium  hydrogen  carbonate  2-9, 
potassium  sulphate  1-8,  calcium  citrate  34-8,  magnes- 
ium  citrate  9-4,  and  ferric  citrate  5-8.  The  results  j 
show  that  sodium  chloride  alone  produces  as  much  ? 
economy  in  nitrogen  metabolism  as  the  complete  I 
salt  mixture  (25 — 30%),  whilst  ferric  citrate  alone  \ 

gives  an  increase  of  7%.  P.  G.  Marshall.  ] 

Relationship  between  serum-calcium  and  age. 

E.  M.  Greishioimer,  0.  H.  Johnson,  and  M.  Ryan 
(Amer.  J.  Med.  Sci.,  1929,  177,  704 — 709). — Average 
values  were :  women,  10-858fi;0-049  mg. ;  men, 
10-746fi;0-045  mg. ;  at  12  and  7S  years,  respectively  : 
women,  11*8,  9-7  mg.;  men  11-6,  100  mg.  [per 
100  c.c.  ?].  Chemical  Abstracts. 

Salt  maintenance  in  the  animal  organism.  L. 
Urbanek  (Mezogazdasagi  Kutatasok,  1928,  1,  1 — 

20  :  Bied.  Zentr.,  1929,  58,  562— 565).— The  calcul¬ 
ation  of  the  salt  supplement  to  foodstuffs  is  described. 
The  alkaline-earth  “  salt  ratio,”  i.e.,  necessary  lime 
excess/total  P206,  varies  considerably  for  the  same 
foodstuff.  In  the  case  of  mixed  foods,  values  for  the  < 
lime  deficiency  calculated  from  the  individual  con-  I 
stituents  and  those  from  the  total  analysis  of  the 
mixture  may  differ  appreciably.  A.  G.  Pollard. 

Passage  of  halogens  through  animal  mem¬ 
branes.  W.  Lipschitz  (Arch.  exp.  Path.  Pharm., 
1929,  147,  142 — 167). — Concentration  of  iodide 
ions  is  effected  by  the  gastric  and  the  parotid  glands 
to  an  extent  depending  on  their  concentrations  in 
the  plasma.  The  concentration  of  iodide  in  the 
saliva  and  gastric  juice  may  be  15  or  7  times,  respect¬ 
ively,  as  great  as  that  in  the  plasma,  whilst  with 
bromides  the  degree  of  concentration  is  considerably 
less  (about  1-5  times)  and  independent  of  the  con¬ 
centration  in  the  blood.  The  concentrations  of 
bromide  and  chloride  in  the  aqueous  humour  of  the 
eye  of  the  rabbit  are  greater  than  their  concen¬ 
trations  in  the  blood-plasma,  whilst  the  opposite  is 
true  of  the  concentration  of  iodide. 

W.  0.  KermaCk. 

Influence  of  pyruvic  acid  and  acetaldehyde  on 
the  iodic  acid  value  of  the  blood-serum  of  hungry 
animals.  T.  Sugita  (Osaka  J.  Med.,  1929,  28, 

151 — 164). — When  acetaldehyde  (5  g.  per  kg.)  is 
administered  to  a  fasting  (8  days)  dove  or  dog,  the 
high  iodic  acid  value  of  the  serum  exhibits  a  further 
increase  followed  by  a  decrease.  With  pyruvic  acid 
the  effect  is  similar,  but  more  rapid.  From  the  fact 
that  only  narcotic  doses  of  acetaldehyde  are  effective, 
it  is  concluded  that  although  the  intermediate  pro¬ 
duct  of  the  sugar  metabolism  can  accelerate  the 
complete  combustion  of  the  product  of  the  incomplete 
combustion  which  has  been  accumulated  in  the  blood, 
its  accelerating  action  is  inferior  to  that  of  sugar, 
whilst  such  a  lower  oxidation  product  as  acetaldehyde 
has  no  accelerating  effect.  Chemical  Abstracts. 

Fate  of  pyruvic  acid  in  the  autolysis  of  muscular 
tissue.  A.  Utevski  (Biochem.  Z.,  1929,  125,  406 — 
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412). — Sodium  pyruvate  added  to  a  number  of  tissue 
pulps  (muscle,  liver,  brain)  disappeared  during 
autolysis.  It  was  not  converted  into  malic  or  acetic 
acid,  but  chiefly  into  lactic  acid. 

P.  W.  Clutterbuck. 

Conversion  of  pyruvic  into  lactic  acid  in  the 
liver.  (Mme.)  Y.  Khouvine,  E.  Aubel,  and  L. 
Chevillard  (Coinpt.  rend.,  1929, 189, 1102 — 1104). — 
When  a  mixture  of  minced  liver,  sodium  pyruvate,  and 
Ringer’s  solution  is  incubated  at  39°  under  anaerobic 
conditions,  lactic  acid  and  carbon  dioxide  ,  are  pro¬ 
duced.  The  lactic  acid  :  carbon  dioxide  ratio  in¬ 
creases  with  the  ratio  of  liver  to  pyruvate,  to  an  almost 
constant  value  of  3-8 — 3-9  :  1.  Reduction  of  the 
pyruvate  probably  occurs  with  hydrogen  derived  from 
dextrose:  C6H1206+6H20 — >-6COs+12H2.  If  this 
is  so  the  above  ratio  should  be  4-09.  A  small  amount 
of  acetaldehyde  is  produced  from  the  pyruvate  during 
the  above  change.  H.  Burton. 

Changes  in  lactic  acid  and  dextrose  in  the 
hlood  on  passage  through  organs.  H.  E.  Him- 
wicjh,  Y.  D.  Koskofe,  and  L.  H.  Naiium  (Proc.  Soc. 
Exp.  Biol.  Med.,  1928,  25,  347—349). — There  appears 
to  be  a  carbohydrate  cycle  between  muscle  and  liver, 
the  former  sending  lactic  acid  through  the  blood  to 
the  latter,  which  returns  dextrose  to  the  muscle. 

Chemical  Abstracts. 

Utilisation  by  the  organism  of  energy  liberated 
by  oxidations,  and  the  food  value  of  alcohol. 
E.  F.  Terroine  and  R.  Bonnet  (Bull.  Soc.  C'him. 
biol.,  1929,  11,  1223 — 1253). — After  a  full  discussion 
of  the  work  done  on  this  problem  for  the  last  50  years, 
the  authors  conclude  that  the  conflicting  results 
obtained  are  due,  in  part  at  any  rate,  to  a  failure  to 
take  account  of  the  heat  produced  as  an  immediate 
result  of  the  ingestion  of  alcohol.  In  the  pigeon, 
the  rabbit,  and  in  man,  under  conditions  of  thermal 
neutrality  and  at  rest,  the  ingestion  of  alcohol  is 
followed  by  an  increase  in  the  total  metabolism, 
corresponding  with  92-3 — 98%  of  the  potential  energy 
of  the  alcohol.  In  the  pigeon  at  12°,  however,  the 
heat  produced  by  the  injection  of  alcohol  exactly 
replaces  that  produced  by  the  normal  consumption 
of  reserves.  Alcohol  is,  therefore,  a  thermogenic, 
but  not  a  dynamogenic,  substance,  and  distinction 
should  be  drawn  between  those  oxidations  which 
yield  energy  available  for  mechanical  work  or  chemical 
synthesis  and  those  which  produce  only  heat. 

K.  V.  Thimann. 

Physiological  acidosis  in  the  dog.  F.  Maicsnon 
and  E.  Knithakis  (Bull.  Soc.  Chim.  biol.,  1929,  11, 
1170 — 1186). — The  pa  of  the  blood  of  dogs  in  most 
cases  falls  by  01  on  fasting,  whilst  the  alkaline 
reserve  remains  unchanged.  Ketosis  is  almost  absent. 
In  carbohydrate  fasting  the  volume  of  urine  falls  to 
65%  of  the  normal,  its  acidity  increases,  and  the 
ketone  content  remains  almost  unchanged,  although 
higher  per  litre  of  urine.  K.  V.  Thimann. 

Influence  of  sodium  hydrogen  carbonate  on 
ketonic  metabolism  of  the  dog  in  physiological 
acidosis.  F.  Maignon  and  E.  Knithakis  (Bull. 
Soc.  Chim.  biol.,  1929,  11,  1187— 1203).— The 
administration  of  sodium  hydrogen  carbonate  to  dogs 
during  inanition  or  carbohydrate  fasting,  in  amount 


sufficient  to  neutralise  the  acidity  of  the  urine, 
reduced  the  excretion  of  acetone  and  fi-hydroxy- 
butiwic  acid.  The  same  effect  is  observed  on  a  diet 
free  from  carbohydrate,  but  it  is  complicated  by 
temporary  retention  of  these  substances,  and  by 
adaptation  of  the  animal  to  the  diet.  The  latter 
results  in  a  reduction  in  the  acidity  and  ketone  content 
of  the  urine.  It  is  concluded  that  any  disturbance 
in  the  acid-base  equilibrium  leads  to  production  and 
excretion  of  ketonic  substances.  K.  V.  Thimann. 

Demethoxylation  of  lignin  in  the  animal  body. 
M.  Phillips,  H.  Weihe,  D.  B.  Jones,  and  F.  A. 
Csoxka  (Proc.  Soc.  Exp.  Biol.  Med.,  1929,  26,  320 — 
321). — Loss  of  methoxyl  content  of  lignin  when 
ingested  by  dogs  (15%)  or  cows  (37%)  is  probably 
due  to  the  action  of  an  enzyme  in  the  gastric  juice* 
Chemical  Abstracts. 

Lignin  metabolism.  F.  A.  Csonka,  M.  Phil¬ 
lips,  and  D.  B.  Jones  (J.  Biol.  Chern.,  1929,  85, 
65 — 75). — Administration  of  lignin  caused  increased 
urinary  excretion  of  hippuric  acid  in  cows  and  dogs. 
The  lignin  excreted  in  the  faces  had  a  lower  methoxyl 
content  than  that  which  was  administered ;  this 
demethylation  is  ascribed  to  the  action  of  the  gastric 
juice,  since  it  could  be  brought  about  in  vitro  by 
digestion  with  gastric  juice  under  aerobic  conditions. 

C.  R.  Harinoton. 

Relation  between  liver  function  and  blood- 
sugar.  III.  Influence  of  parenteral  adminis¬ 
tration  of  the  hepatotoxin  on  the  function  of 
carbohydrate  metabolism  of  liver.  M.  Shinmen 
(Japan.  J.  Exp.  Med.,  1928,  7,  67 — 85). — Small  doses 
had  no  effect  on  the  blood-sugar,  dextrose  or  adren¬ 
aline  hyperglvcaemia,  or  the  glycogen  content  of  the 
liver  of  rabbits  or  rats.  Successive  large  doses  caused 
temporary  hyperglyccemia  and  disturbed  carbo¬ 
hydrate  metabolism.  Chemical  Abstracts. 

Behaviour  of  cholesterol  within  the  animal 
body.  II.  Content  of  free  and  ester  cholesterol 
in  various  tissues  of  normal  rabbits.  III. 
Influence  of  various  autonomous  nervous  poisons 
on  the  cholesterol  content  of  each  organ  and 
tissue.  IV.  Role  of  the  thyroid  gland  in  the 
cholesterol  content.  J.  Onizawa  (J.  Biochem. 
Japan,  1929,  10,  409—111,  413—124,  425—434).— 

II.  The  free  cholesterol  content  of  tissues,  except  the 
adrenal  gland,  varies  much  less  than  the  cholesteryl 
ester  content,  which  varies  considerably  in  normal 
organs.  The  adrenal  glands  contain  more  than  5%, 
the  spleen,  liver,  and  kidney  more  than  0-5%,  the 
skin,  testicles,  diaphragm,  and  brain  more  than 
0-01%,  and  the  heart  and  lung  less  than  0-01%  of 
the  ester.  Blood-plasma  exhibits  great  variations. 
The  cholesterol  content  is  greater  in  the  autumn  and 
■winter  than  in  the  spring  and  summer. 

III.  Only  those  drugs  acting  on  the  sympathetic 
nerve  have  a  marked  effect  on  the  free  cholesterol 
content  of  tissues.  Adrenaline  raises  the  value,  but 
not  if  ergotoxin  has  previously  been  administered. 

IV.  Extirpation  of  the  thyroid  gland  only  slightly 
affects  the  free  cholesterol  content  of  tissue;  the 
cholesteryl  ester  content  is  unchanged  except  in  the 
adrenals  and  the  blood-plasma,  where  it  is  increased. 

Chemical  Abstracts. 
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Cholesterol  in  the  rabbit  given  lecithin.  C. 

Kameda  (Osaka  J.  Med.,  1929,  28,  35— 66).— A 
rabbit  given  lecithin  (0-5 — 1  g.  per  day)  showed  a 
temporary  increase  in  weight.  Subcutaneous  injec¬ 
tion  of  lecithin  causes  an  increase  in  blood-cholesterol. 

Chemical  Abstracts. 

Fluctuation  of  the  cholesterol  content  [of 
rabbit’s  blood]  due  to  vegetable  stimuli.  III. 
C.  Kameda  (Osaka  J.  Med.,  1929,  28,  335—350).— 
Subcutaneous  injection  of  choline  into  a  rabbit  gener¬ 
ally  decreases  the  blood-cholesterol.  With  atropine 
sulphate  the  decrease  is  slight.  With  choline  chloride 
and  adrenaline,  or  pilocarpine  and  insulin,  independent 
effects  are  observed.  Chemical  Abstracts. 

Blood-cholesterol,  after  fasting  and  after 
ingestion  of  cholesterol.  G.  W.  Pucher  and  G.  E. 
Sly  (Bull.  Buffalo  Gen.  Hosp.,  1929,  7,  10—14).— 
Variations  in  the  same  individual  are  considerable. 
Administration  of  cholesterol  appears  to  cause  a  small 
rise  in  blood-cholesterol.  Chemical  Abstracts. 

Cholesterol  content  of  the  liver  after  adminis¬ 
tration  of  peptone.  H.  Sakai  (Biochem.  Z.,  1929, 
216,  28 — 31). — When  rats  are  fed  with  peptone  and 
boiled  meat  there  is  no  increase  in  the  cholesterol 
content  of  their  livers  or  fieces.  W.  McCartney. 

Cholesterol  metabolism  :  its  dependence  on 
the  thyroid  gland  and  on  the  spleen.  H.  Sakai 
(Biochem.  Z.,  1929,  216,  32 — 44).— The  cholesterol 
contents  of  the  livers  and  of  the  suprarenal  capsules 
of  normal  guinea-pigs  are  increased  when  suspensions 
of  thyroid  gland  are  orally  injected.  In  guinea-pigs 
from  which  the  spleens  have  been  removed  the 
cholesterol  contents  of  the  organs  vary  in  a  manner 
which  indicates  that  two  opposing  factors  are  at  work, 
one  tending  to  increase  the  contents,  the  other  tending 
to  diminish  them,  and  this  is  the  case  also  when 
thyroid  is  administered  to  the  animals.  The  body- 
weight  of  the  animals  has  been  found  to  have  a  con¬ 
siderable  influence  on  the  cholesterol  contents  of  their 
livers  and  suprarenal  capsules,  particularly  when  the 
spleens  have  been  removed  or  -when  thyroid  has  been 
administered.  W.  McCartney. 

Influence  of  feeding  either  fat  and  lipase  or 
lecithin  on  the  sugar  excretion  of  depancreatised 
dogs.  S.  Soskin  (Biochem.  J.,  1929,  23,  1385 — 
1390). — In  three  totally  depancreatised  dogs  the 
administration  of  fat  was  followed  by  an  excretion 
of  extra  dextrose  which  could  not  be  accounted  for 
by  the  glycerol  portion  of  the  fat,  the  nitrogen  excre¬ 
tion,  and  the  carbohydrate  stores  of  the  animal.  In 
an  experiment  where  “  intarvin  ”  was  the  fat  admin¬ 
istered  it  failed  to  show  its  supposed  antiketogenic 
action.  S.  S.  Zilva. 

Nutritive  significance  of  the  fluorescing  con¬ 
stituents  of  vinegar.  F.  Fluey  (Biochem.  Z., 
1929,  215,  422— 433).— The  residue  obtained  by 
evaporating  vinegar  in  a  vacuum  at  the  ordinary  tem¬ 
perature  contains  vitamins  (A,  B,  C)  and  enzymes 
(catalase  and  diastase),  but  only  in  such  small  amounts 
that  it  is  unlikely  that  they  are  of  any  physiological 
value.  Lipases  and  proteases  were  not*  detected. 
The  fluorescing  substances  are  not  identical  with  either 
the  vitamins  or  the  enzymes.  P.  W.  Clutterbuck. 


Nutritional  value  of  sprouting  grain.  L. 
Raybaud  (Compt.  rend.,  1929,  189,  1015 — 1017). — 
Feeding  of  germinating  grain,  which  must  be  aseptic, 
has  the  same  beneficial  effect  on  human  beings  as  on 
animals.  The  effective  daily  dose  is  5 — 30  g.,  accord¬ 
ing  to  the  age  of  the  subject.  In  rachitic  infants 
(3 — 8  years)  the  normal  increase  in  weight  is  quickly 
restored  by  the  vitamins,  enzymes,  and  amino-acids 
which  the  grain  contains,  and  resistance  to  infections 
is  increased.  P.  G.  Marshall. 

[Physiological]  action  of  metals.  II.  K. 

Waltner  and  K.  Waltner  (Arch.  exp.  Path. 
Pharm.,  1929,  146,  310— 312;  cf.  A.,  1929,  720).— 
Further  observations  have  been  made  of  the  effect 
of  the  administration  in  the  food  of  certain  metals 
and  their  salts  (in  concentrations  usually  of  2%) 
on  the  growth,  bones,  and  blood  of  young  rats. 
Metallic  aluminium  and  lead  bring  about  a  decrease 
in  the  number  of  red  blood-corpuscles  and  luemo- 
globin.  Calcium  sulphate  and  calcium  fluoride  in¬ 
hibit  growth  and  the  latter  also  causes  a  decrease  in 
the  number  of  red  blood-corpuscles  and  haemoglobin. 
Lithium  lactate  is  highly  toxic  and  causes  a  fall  in 
weight.  Zinc  carbonate  markedly  inhibits  growth  and 
causes  osteoporosis,  a  decrease  in  the  number  of  red 
blood-cells  and  haemoglobin.  Smaltine  (CoAs3)  pro¬ 
duces  some  inhibition  of  growth  and  signs  of  osteo¬ 
porosis.  W.  0.  Kermack. 

Action  on  muscle  of  perchlorates,  fluoborates, 
and  fluorosulphonates.  G.  Boehm  (Arch.  exp. 
Path.  Pharm.,  1929,  146,  327— 346).— The  action  of 
solutions  of  potassium  perchlorate,  potassium  fluo- 
borate,  and  potassium  fluorosulphonate  and  the  corre¬ 
sponding  sodium  salts  on  the  sartorius  muscle  of  the 
frog  has  been  further  investigated,  especially  in 
relation  to  the  effect  of  the  simultaneous  presence  of 
calcium  or  of  novocaine.  The  perchlorate  and  fluo- 
borate  ions  which  have  a  marked  contracting  action 
on  the  muscle,  are  probably  beyond  the  thiocyanate 
ion  in  the  Hof meister  series.  W.  0.  Kermack. 

Antagonisation  of  narcotic  action  of  magnes¬ 
ium  salts  by  potassium,  sodium,  and  other  uni¬ 
valent  cations.  A.  D.  Hirschfelder  (J.  Pharm. 
Exp.  Ther.,  1929,  37,  399-412).— Injection  of  31  [ 6- 
potassium  chloride  kills  rabbits  anresthetised  with 
magnesium  sulphate  owing  to  the  toxic  action  on 
the  heart,  but  ■when  this  is  diluted  with  4  volumes 
of  Mj  6-sodium  chloride  or  when  31  /30-potassium 
chloride  is  used  the  animals  are  instantly  awakened. 
Similar  although  less  powerful  effects  can  be  obtained 
with  the  chlorides  of  rubidium,  caesium,  sodium,  and 
lithium,  in  this  order.  The  ratio  of  the  effectiveness 
of  sodium  to  potassium  chloride  is  about  1  :  30,  t.e., 
approximately  the  reverse  of  the  proportions  in  blood- 
plasma  ;  a  similar  relationship  holds  between  potass¬ 
ium  and  calcium  chlorides.  From  lithium  to  potass¬ 
ium  the  effectiveness  increases  with  mol.  wt.  and 
ionic,  velocity,  whilst  ionic  hydration  decreases. 
Ammonium  chloride  is  virtually  ineffective,  readily 
producing  convulsions  followed  by  death  in  rabbits. 
The  anaesthetic  action  of  magnesium  sulphate  appears 
to  be  due  to  its  power  of  decreasing  the  permeability 
of  the  membranes  of  the  nerve  cells  by  increasing 
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the  proportion  of  water-in-oil  emulsion  as  opposed  to 
oil-in- water  emulsion.  P.  G.  Marshall. 

Solubility  of  alkylethylbarbituric  acids  and  the 
surface  activity  of  their  aqueous  solutions  in 
relation  to  their  narcotic  effects  on  fishes. 
D.  Brown  (Compt.  rend.  Soc.  Biol.,  1929,  100,  703 — 
705;  Chem.  Zentr.,  1929,  ii,  595). — Solutions  of  such 
concentration  that  they  have  the  same  narcotic 
effect  have  also  the  same  surface  tension;  with 
n-alkyl  derivatives  the  solubility  in  water  is  inversely 
proportional  to  the  narcotic  strength. 

A.  A.  Eldridge. 

Methyl  p-hydroxybenzoate  (solbrol).  U.  G. 
Bijlsma  (Arch.  Int.  Pharm.  Ther.,  192S,  34,  173 — 
179;  Chem.  Zentr.,  1929,  ii,  438).— The  biological 
and  biochemical  properties  of  methyl  p-hydroxy- 
benzoate  have  been  compared  with  those  of  salicylic 
acid.  A.  A.  Eldridge. 

Effect  of  tetronal  on  the  production  of  hasmato- 
porphyrin  in  the  urine.  F.  G.  Germuth  (Indian 
Med.  Gaz.,  1929,  64,  491 — 492). — Acceleration  in  the 
ratio  sulphonal  1-00,  trional  1-34,  tetronal  1-56  was 
.observed.  Chemical  Abstracts. 

Ketonic  amines  and  local  anaesthetics.  L. 
Bebmejo  and  L.  Blas  (Anal.  Fis.  Quim.,  1929,  27, 
736 — 739). — In  the  course  of  an  investigation  of  the 
effect  on  local  anaesthetic  activity  of  substituting  the 
structure  :  N-  ....  -C'CO’R  for  the  usual  types 
IN-  .  .  .  .  -C-O-CO-R  and  IN-  ....  -C-O-GR  it 
has  been  found  that  u-aminoacetophenone  and 
(3-aminopropiophenone  are  inactive,  triphenacyl- 
methylamine  is  slightly  active,  and  $$-dipropio- 
phenonetnethylamine,  (GDPh,CH2*CH2j2NMe,  is  highly 
active.  The  hydrochloride  of  this  base,  m.  p.  162°, 
is  formed  by  boiling  under  reflux  a  mixture  of  propio- 
phenone,  methylamine  hydrochloride,  and  form¬ 
aldehyde  solution.  R.  K.  Callow. 

Physiology  of  amoeboid  movement.  V.  Anaer¬ 
obic  movement.  VI.  Action  of  oxygen.  VII. 
Action  of  anaesthetics.  C.  F.  A.  Pantin  (Proc. 
Roy.  Soc.,  1930,  B,  105,  538 — 579). — Marine  “Limax” 
amoeba;  (100gX25g)  are  employed,  their  size  pro¬ 
hibiting  either  measurement  of  their  oxygen  con¬ 
sumption  or  chemical  analysis.  Anaerobiosis  is 
obtained  by  four  methods  and  in  all  cases  amoeboid 
movement  ultimately  ceases,  although  it  is  recovered 
in  presence  of  oxygen  even  after  4S  hrs.  Disodium 
hydrogen  arsenate  exerts  no  effect  on  movement, 
whether  aerobic  or  anaerobic.  In  the  case  of  oxygen 
deficiency  without  complete  anaerobiosis  the  activity 
is  gradually  reduced,  and  the  time  required  for  re¬ 
covery  is  more  or  less  prolonged  according  to  the 
degree  of  such  deficiency.  The  critical  oxygen 
pressure  is  30 — 40  mm.  In  testing  the  action  of 
cyanides  and  sulphides  the  sodium  salts  were  used 
and  the  reaction  of  the  strongly  alkaline  solutions 
was  adjusted  to  pa  8-2 — 8-4,  whilst  the  osmotic 
pressure  was. adjusted  to  that  of  sea- water.  At  con¬ 
centrations  greater  than  10"6J/  the  amoebse  are  very- 
sensitive  to  cyanide,  and  they  show  a  similar  sensit¬ 
ivity  to  sulphide  at  a  concentration  greater  than 
MHJlf,  although  recovery  may  be  complete  even  after 
immersion  for  24  hrs.  The  effective  concentrations 


of  alcohols  required  to  produce  anaesthesia  follow  the 
series,  methyl<ethyl<butyl<amyl,  which  may  be 
due  to  the  varying  permeability  of  the  cell  to  these 
reagents.  Alcohols  do  not  act  primarily  on  respir¬ 
ation,  as  evidenced  by  the  fact  that  their  effect  is 
additive  to  that  of  anaerobiosis,  whilst  cyanides  exert 
no  effect  in  the  absence  of  oxygen. 

P.  G.  Marshall. 

Action  of  morphine  on  the  distribution  of 
sugar  in  the  intermediate  phases  during  the 
period  of  digestion.  N.  Kotschneff  (Arch.  exp. 
Path.  Pharm.,  1929,  147,  168 — 172 ;  cf.  Arch.  ges. 
Physiol.,  192S,  220,  628). — After  subcutaneous 

administration  of  morphine  as  after  adrenaline  the 
absorption  of  dextrose  from  the  intestine  is  inhibited. 
The  other  effects  of  the  action  of  adrenaline,  such  as 
the  mobilisation  of  liver-glycogen  and  the  uptake  of 
blood-sugar  by  the  lungs,  are  also  brought  about  by 
morphine,  which  probably'  acts  by  mobilising  adren¬ 
aline.  W.  0.  Kermack. 

Opium  addiction.  X.  Excretion  of  morphine 
by  human  addicts.  E.  G.  Fry,  A.  B.  Light,  E.  G. 
Torrance,  and  W.  A.  Wolff  (Arch.  Int.  Med.,  1929, 
44,  862 — 869). — In  addicts  accustomed  to  morphine, 
the  administration  of  0-97  g.,  1-94  g.,  and  3-89  g.  of 
morphine  per  day7  resulted  in  the  elimination  of  8-1 
9-S,  and  10-7%,  respectively,  of  the  alkaloid  in  the 
urine,  whilst  much  smaller  quantities  were  eliminated 
in  the  faeces.  After  withdrawal  of  the  drug  the 
elimination  in  the  urine  fell  rapidly  during  the  first 
4  hrs.  and  remained  at  a  fairly  constant  low  level 
during  the  following  26  hrs.  W.  O.  Kermack. 

Effect  of  soaps  on  the  toxicity  of  alkaloids 
(cryptoalkaloids).  L.  Velluz  (Compt.  rend.,  1929, 
189,  1325 — 1327). — The  toxic  effect  of  strychnine 
sulphate  (subcutaneously  injected)  is  diminished  by 
adding  1%  of  sodium  oleate  to  a  0'2%  solution 
of  the  salt  with  subsequent  incubation  at  37 — 38° 
for  24  hrs..  At  a  concentration  0-05%  of  oleate  the 
lethal  dose  is  unaffected,  whilst  between  0-1  and 
0-4%  precipitation  of  the  alkaloid  occurs.  When 
0-lJV-hydrochloric  acid  is  added  to  the  1%  oleate 
solution  in  amount  sufficient  to  decompose  half  of  the 
oleate,  a  colloidal  solution  is  obtained  which  is  still 
less  toxic.  The  original  toxicity  reappears  when  the 
sodium  oleate  is  decomposed  entirely  by7  acid  or  pre¬ 
cipitated  as  the  insoluble  calcium  salt.  Sodium 
ricinoleate  has  a  similar  effect  to  that  of  the  oleate. 
Alkaloidal  salts  (e.g.,  aconitine  nitrate)  which  form 
soluble  compounds  with  soaps  retain  their  toxicity. 

The  name  cryptoalkaloid  is  applied  to  any  alkaloid 
the  toxicity  of  which  is  diminished  by  combination 
with  a  soap  or  fatty  acid.  H.  Burton. 

Elimination  of  alkaloids  and  genalkaloids  in 
the  bile.  H.  Hermann,  E.  Caujolle,  and  F. 
Jourdan  (Compt.  rend.,  1930,  190,  78—79).— 
Alkaloids  were  injected  into  the  veins  of  the  dog 
and  frog,  and  the  bile  was  examined  for  their  presence 
both  by  chemical  methods  and  by  injection  or  anastos- 
mosis  into  a  second  animal,  in  which  the  pharmaco¬ 
logical  effects  were  observed.  Quinine  was  detected 
in  the  bile  by  the  thalleioquinine  reaction  and  fluores¬ 
cence.  Nicotine,  strychnine,  and  genostrychnine 
were  rapidly7  eliminated  and  were  found  in  large 
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quantities  in  the  bile,  atropine  and  genatropine  less 
so.  K.  V.  Thimann. 

Chemical  action  of  specific  diuretics  and 
influence  of  the  sex  organs  on  it.  H.  Zwyer 
(Biochem.  Z.,  1929,  216,  45— 65).— Euphyllin, 

euphyllin-calciura,  and  euphyllin-calcium  iodide,  in 
equivalent  amounts,  have  been  injected  intramuscu¬ 
larly  into  male  rabbits  which  were  then  castrated 
and"  again  received  injections  of  the  same  substances. 
As  regards  both  the  amount  of  urine  secreted  and  its 
chloride  content  the  euphyllin  compounds  act  more 
powerfully  than  does  euphyllin  itself.  Since  the 
compounds  are  equally  effective  it  follows  that  this 
difference  in  action  is  due  to  the  calcium  ion.  The 
action  of  the  diuretics  is  weaker  after  castration  than 
before  it.  W.  McCartney. 

Digestive  enzymes  of  invertebrates.  P. 
Kruger  (Sitzungsber.  preuss.  Akad.  Wiss.,  Berlin, 
1929,  548 — 564). — The  digestive  enzymes  of  the  in¬ 
vertebrates  exhibit  relationships  with  the  intra¬ 
cellular  enzymes  of  the  vertebrates  and  are  also 
clearly  related  to  the  vegetable  enzymes,  especially 
those  of  yeast,  so  that  still  more  primitive  states 
are  indicated.  The  experiments  have  been  extended 
to  organisms  not  previously  studied. 

R.  A:  Morton. 

Enzyme  problem  and  oxidation  in  the  living 
organism.  0.  Warburg  and  E.  Negelein  (Z. 
Elektrochem.,  1929,  35,  928 — 935). — A  survey  of 
ast  work  on  the  mechanism  of  oxidation  within  the 
ving  cell.  R.  Cuthill. 

Pigment  formation.  B.  Bloch  (Amer.  J.  Med. 
Sci.,  1929,  177,  609 — 618). — The  agent  responsible 
for  the  specific  “  dopa  ”  reaction  is  considered  to  be 
identical  with  the  natural  pigment -producing  oxidase. 
Pyrocatechol  is  concerned  in  the  formation  of  natural 
pigment.  Chemical  Abstracts. 

Mechanism  of  oxidative  processes.  XXI.  De¬ 
hydrogenating  enzymes  of  milk.  H.  Wieland 
and  B.  Rosenfeld  (Annalen,  1929,  477,  32 — 77; 
cf.  A.,  1914,  i,  1007). — A  stable,  active  enzyme  pre¬ 
paration  is  obtained  when  cream  is  dried  in  a  vacuum 
and  then  extracted  thoroughly  with  ether  and  light 
petroleum.  Further  purification  is  effected  by- 
shaking  a  solution  with  a  small  amount  of  alumin¬ 
ium  hydroxide-C  at  pn.  8-0,  whereby  admixed  protein 
is  removed  (if  a  large  amount  of  the  hydroxide  is 
used,  adsorption  of  the  enzyme  occurs).  The  activity 
of  the  preparation,  measured  in  xanthine-dehydro¬ 
genase  units  (=  X:  the  amount  of  enzyme  which 
will  decolorise  1  c.c.  of  0-00lA7-methylene-blue 
solution  in  presence  of  0-2  c.c.  of  0-Olilf -xanthine, 
when  the  total  volume  is  5  c.c.,  at  8-0  and  37°,  in 
5  min.)  and  salicylaldehvde-dehydrogenase  units 
(=S ;  as  above  but  in  presence  of  0-2  c.c.  of  0  02M- 
salicylaldehyde),  as  compared  with  the  original 
milk,  is  about  100  times  as  active  for  X  and  about 
20  times  as  active  for  S.  The  ratio  X  :  S  increases 
considerably  from  milk  to  cream,  varies  appreciably- 
for  milk  collected  at  different  times  (in  these  cases 
the  values  for  8  are  approximately-  constant),  and  is 
of  the  same  order  for  milk  and  skim-milk.  The  total 
enzymic  activity  is  greater  for  cream -f-skim-milk 


than  for  the  original  milk  by  about  38%  for  X  and 
14%  for  S  (cf.  Dixon  and  Thurlow,  A.,  1924,  i,  1380). 
The  value  of  X  for  an  enzyme  solution  is  also  increased 
by  about  32%  by  the  addition  of  a  colloidal  solution 
of  cholesterol.  Xanthine-dehydrogenase  is  adsorbed 
to  a  slightly  greater  extent  than  salicylaldehyde- 
dehvdrogenase  by-  aluminium  hydroxide-C  at  pK 
S-0 ;  atp„  4-6,  using  skim -milk,  the  aldehyde-dehydro¬ 
genase  is  adsorbed  preferentially.  When  whey  (pn 
4-5)  is  brought  to  pn  S-0  with  sodium  hydrogen 
carbonate  instead  of  ammonia  the  X/S  ratio  is  in¬ 
creased  considerably-.  The  aldehyde-dehydrogenase 
is  also  adsorbed  on  calcium  oxalate  (precipitation  of 
calcium  in  whey  by-  ammonium  oxalate).  Xanthine- 
dehydrogenase  shows  an  optimum  action  at  pn  S  O — 
9-0,  but  there  is  considerable  action  even  at  pu  12  0. 
For  salicylaldehyde-dehy-drogenase  the  optimum 
pa  is  8-0 ;  the  activity-  is  also  dependent  on  the  con¬ 
centration  of  the  substrate,  showing  a  maximum  with 
formaldehyde  and  acetaldehyde  at  about  0-05Jf-con- 
centration.  Xanthine-dehydrogenase  is  destroyed 
by  oxygen  only  during  the  course  of  .  dehy-dro- 
genation.  This  is  due  to  the  formation  of  hydrogen 
peroxide  during  the  oxidation  of  xanthine.  The , 
enzyme  loses  its  activity  when  treated  with  hydrogen 
peroxide  in  5x  KHiY-concentration  (cf.  Bernheim 
and  Dixon,  A.,  1928,  329).  Hydrogen  peroxide  is 
also  formed  during  the  oxidation  of  hypoxanthine 
with  oxygen  and  milk.  When  the  reaction  is  carried 
out  in  presence  of  ccrium-(III)  hydroxide,  coloured 
cerium  peroxide  is  produced.  Dixon  and  Thurlow’s 
statement  ( loc .  cit.)  that  hypoxanthine  reacts  more 
quickly  than  xanthine  could  not  be  confirmed.  In 
absence  of  oxygen  the  enzy-me  preparation  cannot 
bring  about  any  rearrangement  of  xanthine  or  hvpo- 
xantnine. 

Oxidation  of  salicylaldehy-de  occurs  to  the  extent 
of  about  43%  with  oxygen  and  milk,  but  with  an 
active  enzy-me  preparation  only-  10 — 12%  change 
occurs.  When  milk  is  coagulated  with  rennin  the 
caseinogen  which  separates  out  contains  10%  of  the 
aldehyde-dehy-drogenase.  This  enzyme  causes  a 
more  complete  oxidation  of  salicylaldehyde  than  the 
enzyme  in  the  whey. 

The  previously-  described  oxidase  and  reductase 
are  considered  to  be  identical.  H.  Burton. 

Inactivation  of  oxidising  enzymes  of  gum 
arabic.  H.  Fluck  (Pharm.  Acta  Helv.,  1929,  4, 
58 — 62  ;  Ghem.  Zentr.,  1929,  ii,  436 — 437). — Inactiv¬ 
ation  can  usually-  be  accomplished  by  heating  the 
gum  in  the  dry  condition.  Strychnine,  hydrastine, 
atropine,  morphine,  codeine,  ethylmorphine,  diacetyl- 
morphine,  cocaine,  hyosevamine,  digitalin,  digitoxin, 
and  digitalein  are  attacked  by  the  active  gum  ;  slight 
turbidity  with  inactive  gum  is  probably-  attributable 
to  coagulation  due  to  adsorption.  Boiling  a  solution 
of  the  gum  diminishes  the  viscosity-  more  than  in¬ 
activation  by-  precipitation  with  boiling  alcohol. 

A.  A.  Eldridge. 

Determination  of  oxidase  activity ;  potato 
oxidase.  A.  E.  Stearn  and  A.  A.  Day  (J.  Biol. 
Chem.,  1929,  85,  299 — 306). — The  time  required  to 
produce  a  given  rise  of  potential  of  a  quinhy-drone 
electrode  in  an  oxidase  solution  when  air  is  bubbled 
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through  the  solution  affords  a  measure  of  the  activity 
of  the  oxidase.  C.  R.  Harinoton. 

Oxidation  of  quinol  at  diminished  oxygen 
tensions.  A.  P.  Vinogradov  (Biochem.  Z.,  1929, 
215,  350 — 358). — The  oxidation  of  quinol  in  presence 
of  phenolase  and  also  in  presence  of  iron  in  phosphate 
buffer  at  pu  7-6  is  considerably  retarded  at  low  oxygen 
tensions,  especially  at  a  partial  pressure  of  30 — 40  mm. 

P.  W.  Clutterbuck. 

Oxidation  of  tyrosine  at  diminished  oxygen 
tensions.  A.  P.  Vinogradov  and  I.  M.  Dedjulin 
(Biochem.  Z.,  1929,  215,  359 — 365). — Two  series  of 
experiments  are  described  on  the  oxidation  of  tyrosine 
by  oxygen  at  reduced  pressures  in  presence  of  tyrosin¬ 
ase,  one  at  pu  6  and  the  other  at  pa  8.  Oxidation  in 
the  former  case  is  almost  independent  of,  whilst  in 
the  latter  it  varies  considerably  with,  the  oxygen 
tension.  P.  W.  Clbtterbuck. 

Use  of  sulphur  in  biological  chemistry,  de 
Rey-Pailhade  (Bull.  Soc.  Chim.  biol.,  1929,  11, 
1143 — 1145). — Hydrogen  sulphide  is  evolved  when 
certain  biological  materials  are  mixed  with  sulphur 
at  40°,  even  if  the  nitroprusside  reaction  is  not  given. 

K.  V.  Thimann. 

Malt  amylase.  VIII.  Identity  of  the  dex- 
trinising  and  saccharifying  enzymes.  T.  Saba- 
litschka  and  R.  Weidlich  (Biochem.  Z.  1929,  215, 
267 — 278). — The  ratio  of  saccharification  and  dextrin- 
ation  constants  in  15  experiments  with  amylase  and 
diastase  preparations  which  had  received  different 
pre-treatments  was  1-28  AO-l?,  and  was  not  changed 
when  the  enzyme  was  concentrated  15 — 17  times 
by  adsorption  and  elution,  6-6  times  by  dialysis, 
and  4-5  times  by  precipitation  with  alcohol.  The 
constancy  of  this  ratio  supports  the  view  that  one 
and  the  same  enzyme  is  responsible  for  both  dextrin- 
ation  and  saccharification  (cf.  A.,  1929,  721,  1197). 

P.  W.  Clutterbuck. 

Potato  amylase.  J.  Burger  (Magyar  Chem. 
Pol.,  1928,  34,  120—128,  135—140,  150— 154).— The 
hydrolysis  of  starch  by  potato  amylase  is  optimal  at 
pa  7'0 ;  salts  activate  in  the  order  :  sodium,  potass¬ 
ium,  ammonium ;  sulphate,  chloride,  bromide, 
fluoride,  nitrate.  In  autolysis  (optimum  pa  7-0) 
the  order  of  activating  influence  is :  potassium, 
sodium,  ammonium ;  fluoride,  chloride,  sulphate, 
nitrate,  bromide.  On  storage  zymogen  is  converted 
into  amylase.  The  pn  of  the  potato,  which  after 
harvesting  is  5-8 — 5-9,  reaches  after  2 — 3  weeks  a 
constant  value  6-3 — 6-4.  Chemical  Abstracts. 

Enzymic  hydrolysis  of  glycogen.  A.  D.  Bar¬ 
bour  (J.  Biol.  Chem.,  1929,  85,  29 — 45). — Glycogen 
was  incubated  at  37°  for  5  hrs.  with  a  glycerol  extract 
of  liver  or  muscle,  the  optimum  pa  for  the  reaction 
being  6-3 ;  the  digestion  fluid  was  freed  from  protein, 
concentrated,  and  treated  with  excess  of  alcohol. 
Acetylation  of  the  precipitated  material  yielded  an 
acetyl  derivative,  from  which  was  regenerated  an 
anhydrotrisaccharide,  C18H30O15,  [a]51GI  +187°,  re¬ 
ducing  power  8-5%  of  that  of  dextrose.  By  addition 
of  excess  of  barium  hydroxide  to  a  70%  alcoholic 
solution  of  the  digestion  products  a  barium  salt  was 
obtained,  which,  when  decomposed,  yielded  the 
trmccharide,  CI8H320I6,  [^]s,4gi  +  1ST,  reducing  power 


31%  of  that  of  dextrose;  the  osazone  of  the  tri- 
saccharide,  m.  p.  186°,  could  be  isolated  directly 
from  the  digestion  fluid.  Hydrolysis  of  glycogen 
with  salivary  or  pancreatic  amylase  takes  a  different 
course  with  the  production  of  dextrose  and  iso- 
maltose.  The  muscle-glycogenase  is  inhibited 
markedly  by  the  trisaccharide  or  its  anhydro-deriv- 
ative  and  slightly  by  sucrose  and  dextrose ;  it  is 
accelerated  markedly  by  protein,  and  slightly  by 
sodium  chloride,  sodium  or  potassium  phosphate, 
and  carbamide.  C.  R.  Harinoton. 

Mitogenetic  radiation  in  the  digestion  of 
protein.  (Third  source  of  mitogenetic  radi¬ 
ation.)  A.  M.  Karpass  (Biochem.  Z.,  1929,  215, 
337 — 343). — Both  peptic  and  tryptic  digests  of 
albumin  and  fibrin  in  vitro  and  also  material  removed 
from  the  small  intestine  during  protein  digestion 
form  sources  of  mitogenetic  radiation  (cf.  A.  1929, 
1330).  P.  W.  Clutterbuck. 

Plant  proteases.  XV.  Identity  of  animal  and 
plant  dipeptidase.  W.  Grassmann  and  L.  Ki.enk 
(Z.  physiol.  Chem.,  1929,  186,  26 — 49 ;  cf.  Grassmann 
and  Haag,  A.,  1927,  794). — The  rate  of  hydrolysis  of 
leucyl-  and  of  glycyl-glycine  by  dipeptidases  derived 
from  various  animal  organs  and  from  yeast  was 
studied.  The  substrate  concentration  was  varied. 
The  actual  rate  of  hydrolysis  varied  considerably, 
but  was  always  greater  in  the  case  of  lcucylglycine, 
further  the  hydrolysis  was  not  inhibited  by  alanine 
as  was  that  of  glycylglycine.  The  differences  can  be 
accounted  for  by  the  different  affinities  of  the  enzyme 
for  the  two  substrates.  It  is  concluded  that  no 
essential  difference  exists  between  the  enzymes  from 
the  various  sources.  J.  H.  Birkinshaw. 

Nuclein  metabolism.  XIX.  Behaviour  of  a 
nucleosidase  from  ox  bone-marrow  towards  a 
fission  product  of  thymus-nucleic  acid.  W. 
Deutsch  and  R.  Laser.  XX.  Increase  of  liver- 
nucleotidase  action.  W.  Deutsch.  XXI. 
Enzymic  fission  of  thymus-nucleic  acid  with 
liver-nucleotidase  for  the  production  of  purine- 
and  pyrimidine-carbohydrate  complexes.  S.  J. 
Thannhauser  and  M.  Angermann  (Z.  phvsiol. 
Chem.,  1929,  186,  1—10,  11—12,  13— 25).— XIX. 
From  bone-marrow  a  nucleosidase  was  prepared 
which,  by  following  the  sugar  production,  was  shown 
to  hydrolyse  pyrimidine-nucleoside  more  rapidly  than 
adenosine,  in  contrast  to  kidney-nucleosidase,  for 
which  the  reverse  holds.  The  optimum  pa  was  6-5. 
Attempts  to  purify  the  enzyme  met  with  little  success, 
although  acid  precipitation  of  the  proteins  at  the 
isoelectric  point  slightly  increased  the  activity. 

XX.  The  activity  of  liver-nucleotidase  is  increased 
by  the  addition  of  magnesium  acetate-ammonia 
mixture  to  the  substrate  to  precipitate  the  phos¬ 
phoric  acid.  After  three  additions  of  enzyme  99% 
of  the  phosphoric  aeid  is  hydrolysed. 

XXI.  Liver-nucleotidase  eliminates  from  thymus- 
nucleic  acid  not  only  phosphoric  acid  but  also  a 
considerable  portion  of  the  purine-carbohydrate 
complexes.  Adenine,  hypoxanthine,  guanine,  and 
xanthine  were  isolated,  also  a  substance  crystallising 
in  needles,  probably  an  adenine-carbohydrate  com¬ 
plex.  The  pyrimidine-carbohydrate  complex  was 
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obtained  in  better  yield  than  the  purine  complex. 
Hydrolysis  of  the  thymine  complex  with  30%  sul¬ 
phuric  acid  led  to  partial  oxidation.  Lsevulic  and 
oxalic  acids  were  isolated.  The  greater  part  of  the 
pyrimidine  remained  attached  to  the  carbohydrate 
complex,  the  terminal  group  of  which  was  oxidised 
to  an  acid.  It  gave  a  crystalline  barium  salt,  decomp. 
191°.  J.  H.  Birkinshaw. 

Fermentation  of  uric  acid,  produced  by  animal 
livers.  It.  Fosse,  A.  Brunel,  and  P.  de  Graeve 
(Conipt.  rend.,  1930,  190,  79 — 82). — Uric  acid  is 
transformed  quantitatively  into  allantoin  by  the 
liver  of  the  horse.  The  livers  of  certain  batrachians 
and  fish,  however,  produce  allantoic  acid  by  the  action 
of  allantoinase.  K.  V.  Thmann. 

Enzymes  and  light.  L.  Pincussen.  XV. 
Hydrolysis  of  lecithin  by  the  lecithase  and  the 
phosphatase  of  takadiastase  preparations. 
XVI.  Optimum  pa  for  aldehydrase  of  milk  and 
influence  of  light  on  this  enzyme.  T.  Oya  (Bio- 
chem.  Z„  1929,  215,  366—371,  398— 101).— XV. 
The  inorganic  and  organic  phosphorus  and  the 
choline  liberated  from  lecithin  by  takadiastase  at 
pu  6-6  were  determined.  In  one  experiment,  under 
the  action  of  lecithase  72-4%  of  the  choline  was  set 
free  in  10  days.  The  separation  of  choline  corresponds 
with  that  of  the  total  inorganic + organic  phosphorus 
and  therefore  the  action  of  the  lecithase  and  phos- 
hatase  run  parallel.  The  phosphatase  of  a  taka- 
iastase  solution  at  pu  6-6  is  injured  to  a  very  much 
greater  extent  than  the  lecithase  by  irradiation  with 
ultra-violet  light. 

XVI.  The  methylene-blue  and  the  nitrate  methods 
for  the  determination  of  the  aldehydrase  of  milk 
(Schardinger  enzyme)  give  comparable  results.  The 
optimal  pu  is  7-35.  Considerable  destruction  of  the 
enzyme  occurs  when  it  is  irradiated  in  presence  of  air. 

P.  W.  Clutterbhck. 

Metabolic  changes  during  irradiation.  VI. 
L.  Pincussen.  Changes  of  liver  autolysis  in 
irradiated  animals.  T.  Iwatsu  (Biochem.  Z., 
1929,  215,  372 — 3S0). — The  total-,  residual-,  amino-, 
and  carbamide-nitrogen  of  samples  of  liver  taken 
from  normal  rabbits  and  rabbits  which  were  un¬ 
irradiated  but  shorn,  shorn  and  feebly  irradiated,  or 
shorn  and  strongly  irradiated,  were  determined  after 
24  and  48  hrs.  Autolysis  was  increased  after  feeble, 
and  decreased  after  powerful,  irradiation. 

P.  W.  Clutterbuck. 

Fermenting  power  of  yeasts  of  the  first  sub¬ 
group  of  Saccharomyccs  (Meyen),  Rees.  K. 
Trautwein  and  J.  Wassermann  (Biochem.  Z.,  1929, 
215,  293 — 318). — The  half  fermentation  times  of 
fifteen  different  representatives  of  this  group  are 
tabulated,  using  sucrose,  dextrose,  and  maltose. 
The  values  for  sucrose  are  usually  slightly  higher 
than  for  dextrose  (100  : 107),  but*  the  two  sets  of 
values  for  these  sugars  vary  together  according  to 
the  yeast.  The  half  fermentation  times  for  maltose 
are  much  higher  than  for  sucrose  and  dextrose,  except 
for  three  yeasts  when  they  are  the  same. 

P.  W.  Clutterbhck. 

Acceleration  of  alcoholic  fermentation  of 
sucrose  by  vegetable  charcoal  and  other  inert 


substances.  W.  L.  Owen  and  W.  P.  Denson 
(Zentr.  Bakt.  Par.,  1929,  II,  77,  481—523;  Chem. 
Zentr.,  1929,  ii,  438). — Small  quantities  of  vegetable 
charcoal  exercise  a  catalytic  accelerating  influence 
on  the  fermentation;  substances  which  form  posi¬ 
tively  charged  colloids  are  more  active  than  those 
forming  negatively  charged  colloids.  Carbon,  e.g., 
from  pressed  dried  beet,  independently  favours  the 
growth  of  the  yeast.  A.  A.  Eldridge. 

Fermentation  of  sucrose  in  the  presence  of 
sulphite.  P.  Polak  (Biochem.  Z.,  1929,  216,  179 — 
186). — Since  crude  sucrose  ferments  in  the  presence 
of  sulphite  much  more  rapidly  than  does  pure  sugar 
it  follows  that  the  former  contains  small  amounts  of 
substances  which  accelerate  the  fermentation  or 
stimulate  the  activity  of  the  yeast  used.  Nutrient 
inorganic  salts  have  no  accelerating  effect  on  the 
progress  of  the  fermentation.  In  order  to  obtain 
the  best  yields  of  aldehyde  and  of  glycerol  the  quantity 
of  sulphite  added  should  be  60 — 70%  of  the  amount 
of  sucrose  and  the  sulphite  should  be  added  gradually, 
beginning  soon  after  fermentation  commences. 

W.  McCartney. 

Action  of  sulphite  in  the  second  type  of  fer¬ 
mentation.  C.  Neuberg  and  H.  Collatz  (Biochem. 
Z.,  1929,  216,  233 — 237). — Invert-sugar,  prepared  by 
mixing  the  pure  components,  is  fermented  by  yeast 
in  the  presence  of  sulphite  more  quickly  than  is  an 
equivalent  amount  of  sucrose,  but  the  amounts  of 
acetaldehyde  formed  are  the  same  in  both  cases. 
Crude  sucrose  is  not  invariably  more  rapidly  fer¬ 
mented  by  yeast  in  presence  of  sulphite  than  is  pure 
sucrose,  although  the  presence  of  certain  impurities 
may  accelerate  fermentation.  The  amount  of  alde¬ 
hyde  produced  in  the  sulphite  fermentation  of  sucrose 
is  independent  of  the  time  during  fermentation  at 
which  the  sulphite  is  added.  Hence,  and  since  acet¬ 
aldehyde  can  be  isolated  as  an  intermediate  product 
in  biochemical  reactions  in  which  are  involved  fixing 
agents  which  do  not  combine  with  hexoses  or  in 
which  substances  with  which  it  cannot  react  are 
decomposed  by  sulphite,  it  follows  that  the  hypotheses 
of  Polak  (cf.  preceding  abstract)  must  be  rejected, 
especially  as  his  results  depend  on  an  inaccurate 
method  of  analysis.  W.  McCartney. 

Production  of  fat  from  carbohydrate  and 
similar  media  by  a  species  of  Penicilliutn. 
H.  H.  Barber  (Biochem.  J.,  1929,  23,  1158—1164).— 
The  mould  grew  equally  well  in  solutions  of  dextrose, 
sucrose,  or  xylose,  but  less  freely  on  glycerol.  In 
every  case  the  fat  formed  contained  palmitic,  stearic, 
oleic,  and  a-  and  (3-linolcic  acids,  both  free  and  as 
glvcerides.  together  with  some  sterols. 

S.  S.  ZiT.VA. 

Utilisation  of  micro-organisms  for  human 
food  materials.  V.  Composition  of  mycelium 
of  Aspergillus  oryzae.  VI.  Fats.  VII.  Nitro¬ 
genous  bases.  R.  Takata  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  169b — 172b). — The  mycelium  con¬ 
tains  34-61%  of  protein,  8-1%  of  ash,  1-81%  of  fats, 
1-83%  of  phosphorus,  and  small  amounts  of  nitro¬ 
genous  bases.  The  fatty  acids  are  98-1  %  unsaturated, 
and  include  S%  of  unsaponifiable  matter,  which  con¬ 
tains  sterol.  Hydrolysis  with  70%  sulphuric  acid 


yields  32-39%  of  reducing  sugars.  Figures  are  given 
for  the  subdivision  of  the  fractions  into  their  principal 
constituents.  K.  V.  Thimann. 

Relation  between  purine-nitrogen  and  protein- 
nitrogen.  in  micro-organisms.  E.  F.  Ter:roine 
and  F.  Szucs  (Compt.  rend.,  1930, 190,  76 — 78). — The 
ratio  of  purine-  to  protein-nitrogen  has  been  deter¬ 
mined  for  certain  moulds,  bacilli,  and  Saccharomyces. 
Its  value  is  different  for  each  organism,  but  only 
slightly  affected  by  temperature.  In  Aspergillus  niger 
the  ratio  falls  more  rapidly  during  nitrogen  starvation 
than  during  total  starvation,  indicating  a  preferential 
utilisation  of  the  nuclear  substances  rather  than  the 
protoplasm  as  food  reserve.  K.  V.  TniMANN. 

Composition  of  certain  bacteria  ;  carbon  and 
nitrogen  content;  E.  W.  Hopkins,  W.  H.  Peter¬ 
son,  and  E.  B.  Fred  (J.  Biol.  Chem.,  1929,  85,  21 — 
27). — Root  nodule  bacteria  have  C  52-8 — 54-6,  N  4-4 — 
4-9,  lipin  (ether-  and  chloroform-soluble  matter) 

11- 4 — 22-6%;  butyl  alcohol  bacteria  C  47-4,  N  11-2, 
lipin  3-0% ;  lactic  acid  bacteria  C 46-0 — 47-9,  N 11-3 — 

12- 3,  lipin  1-8% ;  all  figures  are  calculated  on  the  dry 
weight  of  the  organisms.  The  first  group  therefore 
approximate  to  carbohydrate  and  the  second  and 
third  groups  to  protein  in  composition. 

C.  R.  Harington. 

Biochemical  dismutation.  Acetic  ferment¬ 
ation.  E.  Molinari  (Biochem.  Z.,  1929,  216, 
187 — 215). — By  the  action  of  fresh  or  dried  acetic 
bacteria  (B.  ascendens,  B.  pasteurianum,  B.  xylinum) 
acetaldehyde  is  converted,  even  in  the  presence  of  a 
large  excess  of  oxygen,  into  acetic  acid  and  alcohol 
and  after  the  conversion  the  bacteria  are  alive  and 
capable  of  normal  growth.  The  conversion  takes 
place  under  a  variety  of  very  different  conditions,  in 
the  presence  or  absence  of  calcium  carbonate,  is  not 
affected  by  the  presence  of  sodium  fluoride,  and  is  not 
completely  inhibited  by  potassium  cyanide.  isoValer- 
aldehyde,  propaldehyde,  benzaldehyde,  furfuralde- 
hyde,  citronellal,  cinnamaldehyde,  and  anisaldehyde 
undergo  analogous  conversions.  W.  McCartney. 

Bacterial  decomposition  of  formic  acid.  L.  H. 
Stickland  (Biochem.  J.,  1929,  23,  1187—1198).— 
Tryptic  digestion  of  a  suspension  of  B.  coli  cells 
causes  a  transitory  increase  in  the  activity  of  the 
succinic  and  lactic  dehydrogenases  and  a  permanent 
one  in  that  of  the  formic  dehydrogenase  to  five  times 
its  original  value.  Filtration  of  the  digest  through  a 
Seitz  filter  and  through  a  layer  of  kieselguhr  gave 
similar  results.  This  preparation  does  not  oxidise 
formic  acid  by  means  of  molecular  oxygen  nor,  unlike 
the  intact  organism,  will  it  decompose  it  into  hydrogen 
and  carbon  dioxide  anaerobically.  In  aerobic  con¬ 
ditions  B.  coli  oxidises  formic  acid  completely,  giving 
no  free  hydrogen.  A  state  equivalent  to  the  aerobic 
condition  can  bo  produced  by  adding  various  hydrogen 
acceptors  other  than  oxygen  such  as  nitrate  or 
fumarate  to  the  medium.  The  decomposition  of 
formic  acid  by  a  suspension  of  B.  coli  into  hydrogen 
and  carbon  dioxide  depends,  not  merely  on  the 
number  of  viable  cells,  but  also  on  the  rate  of  their 
Multiplication.  B.  typhosus  reduces  methylene-blue 
]n  the  presence  of  formate,  but  cannot  liberate 
niolecular  hydrogen  from  formate.  S.  S.  Zilva. 


Decomposition  of  dextrose  and  of  lsevulose  by 
Bacillus  coli.  F.  Lieben  and  G.  Ehrlich  (Bio¬ 
chem.  Z.,  1929,  216,  4 — 10). — Dextrose  is  not  con¬ 
verted  into  lsevulose  by  animal  tissues,  by  yeast,  or 
,by  the  bacteria  of  putrefying  material.  Lsevulose  is 
more  rapidly  decomposed  by  B.  coli  than  is  dextrose. 

W.  McCartney. 

Mechanism  of  the  reduction  of  nitrates  [by 
bacteria].  I.  M.  P.  Korsakova  and  G.  B.  Lopa¬ 
tina  (Bull.  Acad.  Sci.  U.S.S.R.,  1929,  505—518).— 
Experiments  with  two  pure  bacterial  cultures  isolated 
from  soil  show  that,  unlike  obligate  aerobes,  facult¬ 
ative  anaerobes  obtain  their  necessary  energy  at  the 
expense  of  the  fermentation  of  sodium  citrate,  and 
the  reduction  of  nitrates  is  not  a  process  necessary 
to  their  existence.  In  this  fermentation,  one  of  the 
cultures  forms  carbon  dioxide,  formic  and  acetic  acids, 
and  a  small  proportion  of  hydrogen.  The  reduction 
of  nitrates  proceeds  partly  by  means  of  the  free 
hydrogen,  but  principally  in  virtue  of  the  oxidising- 
rcducing  process  of  the  activated  system  formic  acid 
-f nitrate.  With  an  insufficiency  of  formic  acid, 
the  system  citric  acid -f  nitrate  is  evidently  activ¬ 
ated,  so  that,  with  small  quantities  of  citric  acid,  this 
undergoes  complete  oxidation  to  carbonic  acid.  The 
second  facultative  anaerobe,  yielding  the  same 
products  of  fermentation  as  the  first  culture,  is 
characterised  by  the  same  mechanism  of  reduction 
of  nitrates.  The  systems  formic  acid -(-nitrate  and 
citric  acid -(-nitrate  are  activated  energetically,  but 
the  system  acetic  acid-j- nitrate  only  extremely 
slightly,  by  this  second  culture.  T.  H.  Pope. 

Mechanism  of  the  reduction  of  nitrates  [by 
bacteria].  II.  M.  P.  Korsakova  (Bull.  Acad. 
Sci.  U.S.S.R.,  1929, 599 — 605 ;  cf.  preceding  abstract). 
— B.  coli  communis  represents  a  facultative  anaerobe 
giving  free  hydrogen  and  only  a  small  amount  of  formic 
acid  on  fermenting  dextrose.  Unless  calcium  carbon¬ 
ate  is  added,  the  acid  formed  retards  this  fermentation, 
especially  in  presence  of  nitrates.  The  latter  undergo 
reduction  to  nitrites,  which,  when  the  solution  con¬ 
tains  calcium  carbonate,  are  reduced  still  further. 
No  evolution  of  free  nitrogen  is,  however,  observed 
and  the  product  of  this  reduction  is  probably  nitrous 
oxide.  The  carbon  dioxide  and  hydrogen  formed  are 
the  products  of  decomposition  of  the  formic  acid,  so 
that  B.  coli,  unlike  the  two  bacterial  cultures  pre¬ 
viously-  examined  (loc.  cit.),  readily  activates  the 
decomposition  of  this  acid.  If  the  fermentation  is 
effected  in  presence  of  peptone,  succinic  acid  is  formed. 
The  products  of  these  fermentations  are  qualitatively 
those  required  by  Harden  and  Penf old’s  equation 
(A.,  1912,  ii,  970),  but  the  amount  of  carbon  dioxide  is 
lower,  and  the  amounts  of  alcohol  and  acetic  acid  are 
higher,  than  the  calculated  amounts.  The  introduc¬ 
tion  of  a  nitrate  alters  the  relations  between  the 
quantities  of  the  products  of  the  fermentation,  so 
that  the  reduction  proceeds,  not  only  by  means  of 
nascent  hydrogen,  but  also  in  virtue  of  the  action 
of  one  or  more  systems,  organic  substance-]- nitrate. 
The  reduction  of  nitrates  in  presence  of  the  various 
end-products  of  the  B.  coli  fermentation,  namely, 
lactic  acid,  acetic  acid,  and  alcohol,  proceeds  at 
different  rates,  the  system  lactic  acid-nitrate  being 
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the  most,  and  the  system  alcohol-nitrate  the  least, 
energetically  activated.  T,  H.  Pope. 

Production  of  organic  acids  by  excised  in¬ 
testines.  W.  E.  von  Oettingen  and  T.  Sollmann 
(J.  Biol.  Chem.,  1929,  85,  245 — 250). — When  excised- 
rabbit’s  intestine  is  suspended  in  a  warm  aerated 
solution  of  dextrose,  production  of  acid  takes  place. 
The  acid-producing  factor  is  destroyed  by  boiling, 
but  is  not  affected  by  change  of  pa  from  3-0  to  7-9 ; 
the  rate  of  acid  production  is  greater  with  the  ileum 
than  with  the  relatively  sterile  small  intestine,  and 
the  acid-production  continues  after  removal  of  the 
intestine  from  the  solution,  whence  it  is  concluded 
that  the  process  is  due  to  the  intestinal  bacteria. 

C.  R.  Harington. 

Luminous  bacteria.  S.  E.  Hill  and  C.  S. 
Shout  (J.  Bact.,  1929, 18,  95 — 99). — The  optimal  pa 
is  8-0 ;  barium  carbonate  is  toxic,  and  magnesium 
carbonate  favourable.  The  bacteria  do  not  produce 
indole ;  they  produce  acid  from  glycerol  and  dextrose 
but  are  only  slightly  luminescent  on  dextrose. 

Chemical  Abstracts. 

Fermentation  of  glycuronic  acid  by  certain 
bacteria.  A.  J.  Quick  and  M.  C.  Kahn  (J.  Bact., 
1929, 18,  133 — 137). — Members  of  the  colon-typhoid- 
dysentery  group  can  utilise  glycuronic  acid  as  a 
source  of  energy;  a  strain  of  Staphylococcus  albus 
fermented  it.  Chemical  Abstracts. 

Influence  of  Azotobacter  chroococcum  on  the 
physiological  activities  of  cellulose  destroyers. 
J.  R.  Sanborn  and  W.  B.  Hamilton  (J.  Bact.,  1929, 
18,  169 — 173). — Azotobacter  produces  a  lajvorotatory 
gummy  carbohydrate  which  contains  a  trace  of  com¬ 
bined  nitrogen  and  is  not  readily  hydrolysed  by 
boiling  acid.  Chemical  Abstracts.  * 

Lipins  of  tubercle  bacilli.  V.  Acetone- 
soluble  fat.  R.  J.  Anderson  and  E.  Chargaff 
(J.  Biol.  Chem.,  1929,  84,  703 — 717:  see  Anderson, 
A.,  1929,  1493). — The  acetone-soluble  portion  of  the 
lipins  was  hydrolysed  with  alcoholic  potassium 
hydroxide.  The  aqueous  solution  remaining  after 
isolation  of  the  fatty  acids  contained  a  preponderance 
of  polyhydric  alcohols  other  than  glycerol.  The 
unsaponifiable  matter  (12%  of  the  fat)  failed  to  give 
cholesterol  reactions;  it  contained  unsaturated  com¬ 
pounds.  The  fatty  acids  were  divided  into  a  solid 
fraction  consisting  of  palmitic,  stearic,  and  cerotic 
acids  ;  a  liquid  saturated  fraction  comprising  phthioic 
and  tuberculostearic  acids;  and  a  liquid  unsaturated 
fraction,  mainly  linoleic  acid.  The  original  fat  con¬ 
tained  considerable  amounts  of  free  fatty  acids. 

C.  R.  Harington. 

Lipins  of  tubercle  bacilli.  VI.  Tuberculo¬ 
stearic  and  phthioic  acids.  R.  J.  Anderson  and 
E.  Charcaff.  VII.  Soft  wax.  VIII.  Un¬ 
saponifiable  wax.  IX.  Hexacosoic  acid  in 
unsaponifiable  wax.  R.  J.  Anderson  (J  Biol 
Chem.,_  1929,  85,  77—88,  327—338,  339—349, 
351  354). — VI.  The  crude  liquid  saturated  fattv 

acids  from  the  acetone-soluble  fat  of  tubercle  bacilli 
(A.,  1929,  1493)  were  converted  into  the  methyl  esters 
and  the  latter  were  fractionated  under  diminished 
pressure.  The  fraction  having  b.  p.  145 — 150°/ 
0-0005  mm.  was  methyl  luberculostearate,  C19H330„ 


and  when  hydrolysed  yielded  tuberculostearic  acid, 
m.  p.  14 — 15° ;  the  fraction  having  b.  p.  200°/0-001 
mm.,  m.  p.  10°,  was  methyl  phthioale ;  it  had  [ajg  -f- 
8-79°  in  ether,  and,  when  hydrolysed,  gave  phthioic 
acid,  C26H5,02,  m.  p.  28°,  [a];?  +7-40°  in  ether. 
Biological  activity  is  associated  with  phthioic  but  not 
with  tuberculostearic  acid. 

VII.  The  soft  wax  (45-6  g.)  obtained  previously 
from  the  crude  wax  of  tubercle  bacilli  (A.,  1929, 
1342)  was  hydrolysed  and  yielded  2-5  g.  of  syrupy 
material  soluble  in  water  and  alcohol  and  composed 
in  part  at  least  of  glycerol,  6-2  g.  of  a  neutral  sweet¬ 
smelling  substance,  5-6  g.  of  unsaponifiable  wax,  and 
31-7  g.  of  fatty  acids.  The  substance  is  therefore  of 
the  nature  of  a  glyceride  rather  than  of  a  true  wax. 
The  fatty  acids  were  divided  into  solid  acids  compris¬ 
ing  a  mixture  of  palmitic  and  stearic  acids,  and  liquid 
acids  consisting  of  a  mixture  of  tuberculostearic  and 
phthioic  acids  with  a  small  amount  of  highly  unsatur¬ 
ated  acids. 

VIII.  The  unsaponifiable  wax  (A.,  1929,  1342)  is 
an  optically  and  biologically  inactive  substance,  and 
is  the  only  constituent  of  the  lipins  of  tubercle  bacilli 
which  shows  acid-fastness.  The  substance,  m.  p. 
57 — 58°,  has  C  81-7,  H  13-6%  [potassium  salt,  m.  p. 
90°  after  sintering  at  60 — 64°;  silver  salt  m.  p.  160° 
(decomp.)  after  sintering  at  60°].  When  heated  with 
acetic  anhydride  it  gave  a  compound,  m.  p.  50°  after 
sintering  at  40°,  which  yielded  7-12 — 7-66%  of  acetic 
acid  on  hydrolysis ;  treatment  with  acetic  anhydride 
and  pyridine  yielded  a  compound,  m.  p.  43 — 44°, 
which  afforded  only  4%  of  acetic  acid.  When  the 
wax  was  heated  at  20  mm.  it  decomposed  above  300°, 
j-ielding  a  distillate  of  an  acid,  C26H5202,  m.  p.  87 — 88°, 
and  a  neutral  non-volatile  residue.  Heating  with 
hv  dr  iodic  acid  caused  liberation  of  volatile  iodide 
which,  calculated  as  isopropyl  iodide,  represented  4% 
of  glycerol. 

IX.  The  acid  C28H6202  (see  above)  has,  when  pure, 

m.  p.  88 — 89°,  and  is"  identical  with  the  hexacosoic 
acid  of  Levenc  and  Taylor  (A.,  1924,  i,  827).  The 
potassium  salt  darkens  at  230°;  the  silver  salt  has 
m.  p.  210°  after  sintering  at  130 — 140°  and  darkening 
at  190—200°.  C.  R.  Harington. 

Carbon  dioxide.  V.  Mechanism  responsible 
for  the  preservative  action  of  carbon  dioxide  on 
diphtheria  toxin.  W.  N.  Plastridge  and  L.  E. 
Rettger  (J.  Bact.,  1929,  18,  101— 105).— The  effect 
is  due  to  control  of  pa.  and  exclusion  of  molecular 
oxygen.  Chemical  Abstracts. 

Action  of  ions  and  work  of  cells.  E.  Boas  (Bio- 
chem.  Z.,  1929,  215,  257— 266).— The  influence  of 
sulphate,  thiocyanate,  phosphate,  and  iodide  ions  on 
the  growth  of  mixed  cultures  is  investigated  using  as 
medium  neutral  or  faintly  alkaline  yeast-water  con¬ 
taining  0-1  J/-sucrose.  With  0-31/  or  higher  concen¬ 
trations  of  iodide  or  thiocyanate  moulds  did,  but 
bacteria  did  not,  grow,  whereas  with  corresponding 
amounts  of  sulphate  first  bacteria  and  then  moulds 
grew.  The  results  with  phosphate  resemble  those 
with  sulphate.  A  concentration  of  0-033 J/-sodium 
iodide  caused  a  60%  increase  of  yeast-cell  count,  of 
0-0031/  a  12%  increase,  whilst  a  concentration  of 
Sx  lO-6!/  caused  a  decrease  of  count.  The  results  are 
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explained  in  terras  of  the  physico-chemical  properties 
of  the  ions.  P.  W.  Clctterhuck. 

Disinfectants  and  the  mechanism  of  anti¬ 
septics.  Cofman-Nicoresti  (Bull.  Biol.  Pliarm., 
1929,  4,  7). — The  effective  action  of  emulsified  dis¬ 
infectants  depends  partly  on  their  ability  to  break  up 
colonics  of  bacteria.  The  resistance  of  bacterial 
colonies  is  reduced  by  addition  of  sodium  or  calcium 
chlorides,  except  where  these  salts  break  up  the 
disinfectant  emulsion.  K.  V.  Thimann. 

Different  action  of  alkali  salicylates  and  benzo¬ 
ates  and  of  p-hydroxybenzoic  esters  on  micro¬ 
organisms.  C.  Pi-Suner  Bayo  (Anal.  Fis.  Quim. 
[teen.],  1929,  2,  302 — 312). — Whilst  comparative 
measurements  of  the  concentrations  toxic  to  brewer’s 
yeast,  B.  coli  communis,  and  B.  proteus  vulgaris  show 
that  sodium  salicylate  and  benzoate  are  much  less 
active  than  the  free  acids,  the  activity  of  propyl 
p-hydroxybenzoato  (“  Nipasol  ”)  is  only  slightly 
diminished  by  conversion  into  the  sodium  salt. 
Measurements  of  the  surface  tension  of  aqueous  solu¬ 
tions  show  that  there  is  no  parallel  between  this 
property  and  bactericidal  activity,  contrary  to 
Traube’s  rule.  However,  measurements  of  the  par¬ 
tition  coefficients  of  the  substances  between  water 
and  ether,  and  of  the  degree  of  absorption  from  aqueous 
solution  by  active  charcoal,  show  that  salicylic  and 
benzoic  acids,  but  not  the  sodium  salts,  are  extracted 
from  water  by  ether  and  adsorbed  by  active  charcoal, 
whilst  propyl  p-hydroxybenzoate  is  readily  removed 
in  these  ways  from  both  neutral  and  alkalino  solutions 
as  the  free  phenol.  R.  K.  Carlow. 

Action  of  low-velocity  electrons  on  micro¬ 
organisms.  D.  A.  Wells  (Nature,  1929,  124, 
983—984). — Staphylococcus  aureus  may  be  killed  by 
the  action  of  low- velocity  electrons,  the  lethal  action 
being  a  function  of  the  energy  of  the  individual  elec¬ 
trons,  and  the  percentage  killed  being  a  function  of 
the  total  energy  of  exposure.  A.  A.  Eldridge. 

Effect  of  ultra-violet  rays  on  bacteriophage, 
and  its  physico-chemical  nature.  K.  Mizuno 
(Japan.  J.  Med.  Sci.,  VI,  Bact.  and  Par.,  1929,  1, 
52 — 87). — Bacteriophage  is  destroyed  by  ultra-violet 
rays ;  it  is  non-volatile,  difficult  to  dialyse,  and  is 
probably  a  sensitive,  ionised  colloid.  It  is  not  de¬ 
stroyed  by  A -rays.  Chemical  Abstracts. 

Calcium  studies.  VI.  Effect  of  parathyroid 
extract  on  the  diffusibility  of  calcium  in  human 
beings.  A.  Cantarow  (Arch.  Int.  Med.,  1929, 
44,  834 — 842). — The  administration  of  parathyroid 
extract  to  patients  suffering  from  various  conditions 
brought  about  changes  both  in  diffusible  and  non- 
diffusible  calcium,  the  diffusible  calcium  being  taken 
as  the  calcium  content  of  the  cerebrospinal  fluid. 
The  changes  in  calcium  distribution  were  usually  such 
that  the  ratio  of  diffusible  to  non-diffusible  calcium 
underwent  a  definite  and  prolonged  decrease,  but  in 
certain  cases  this  decrease  was  preceded  by  a  pre¬ 
liminary  rise.  W.  O.  Kermack. 

Acetyl  derivatives  of  thyroxine.  J.  N.  Ashley 
and  C.  R.  Harington  (Biochem.  J.,  1929,  23,  1178 — 
1181). — The  “  acetyl  sulphate  ”  of  thyroxine  per- 


pared  by  Kendall  and  Osterberg  (A.,  1920,  i,  180)  is 
shown  to  bo  diacetylihyroxme  ethyl  ester,  CalHJ906NI4, 
m.  p.  216 — 217°.  r/f-Phenylaluninc  is  similarly  con¬ 
verted  by  acetic  anhydride  in  alcoholic  solution  into 
the  ester  of  its  acetyl  derivative.  The  compound 
obtained  by  Kendall  and  Osterberg  by  the  second 
“  method  of  purification  ”  of  the  acetyl  derivative  is 
identical  with  ~N-acetylthyroxine,  C17Hj,05NI4,  m.  p. 
210 — 215°  (decomp.),  obtained  by  the  action  of 
alcoholic  sodium  hydroxide  on  U-acetylthyroxinc  methyl 
ester,  C18H15OsNI4,  m.  p.  208 — 209°  (decomp.),  pre¬ 
pared  from  thyroxine  methyl  ester  by  the  action  of 
acetyl  chloride  in  anisole.  S.  S.  Zilva. 

Influence  of  the  thymus  on  the  respiratory 
metabolism  of  rats  during  work.  K.  Wyssmann 
(Biochem.  Z.,  1929,  216,  66 — 84). — Intramuscular 
injections  of  extracts  of  thymus  gland  have  no  effect 
on  the  respiratory  metabolism  of  rats  during  periods 
of  work  even  if  the  animals  are  suffering  from  hyper¬ 
thyroidism  caused  by  administration  of  thyroid  pre¬ 
parations.  The  influence  of  the  thymus  on  muscle 
fatigue  is  not  expressed  by  changes  in  respiratory 
metabolism.  W.  McCartney. 

Influence  of  liver  preparations  on  the  meta¬ 
bolism  of  men  during  work.  C.  Muller  (Bio¬ 
chem.  Z.,  1929,  216,  85 — 108). — The  basal  meta¬ 
bolism,  the  metabolism  during  work,  and  that  during 
the  period  of  restoration  to  the  normal  state  imme¬ 
diately  after  work  of  four  normal  healthy  men  have 
been  measured,  the  measurements  being  made  before 
and  again  after  administration  of  medicinal  liver 
preparations.  It  was  found  that  the  administration 
had  only  very  slight  influence  on  the  basal  meta¬ 
bolism,  "but  that  it  reduced  the  metabolism  during 
work,  and  still  more  that  during  the  period  of  restor¬ 
ation.  Liver  preparations  contain  a  substance  which 
affects  the  activity  of  muscle  in  healthy  persons  in 
such  a  way  that  the  activity  proceeds  more  economic¬ 
ally.  W.  McCartney. 

Vegetative  endocrine  system  as  regulator  of 
intermediate  metabolism.  I.  Rdle  of  adrenaline 
in  the  regulation  of  the  carbohydrates  and 
fats  of  the  blood.  D.  Alpern  and  L.  Tptkewitsch 
(Biochem.  Z.,  1929,  215,  319— 336).— In  normal  dogs 
adrenaline  causes,  besides  hyperglycemia,  a  decrease 
of  the  total  and  neutral  blood-fat  content,  the  values 
returning  to  normal  towards  the  end  of  the  experi¬ 
ment.  The  amount  of  ketonic  substances  is  always 
increased,  but  the  increase  is  not  parallel  with  the 
degree  of  decrease  of  fat.  In  starving  dogs  adrenaline 
causes  an  increase  of  total  blood-fat  and  ketonic 
substances  decrease.  Administration  of  oleic  acid  to 
starving  dogs  causes  the  blood-sugar  curve  after 
adrenaline  to  rise.  In  phloridzin  diabetes  a  lipoemia 
is  obtained  which  is  little  altered  with  adrenaline. 
Kctomemia  is  considerable  and  is  very  marked  after 
preliminary  administration  of  olive  oil.  After  adrenal¬ 
ine,  this  is  much  decreased.  In  phloridzinised  dogs, 
adrenaline  causes  either  no,  or  only  a  faint  liyper- 
glyesemia.  The  lactic  acid  values  are  little  affected. 
Adrenaline  injected  into  starving  animals  after  thyrox¬ 
ine  often  causes  an  increase  of  blood-fat  and  ketonic 
substances  increase  considerably. 

P.  W.  Clutterbuck. 


254 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Influence  of  adrenaline  and  insulin  on  distri¬ 
bution  of  glycogen  in  rabbits.  M.  Sahyun  arid 
J.  M.  Luck  (J.  Biol.  Chem.,  1929,  85,  1 — 20). — Injec¬ 
tion  of  0-5  mg.  of  adrenaline  per  kg.  into  fasting 
rabbits  caused  a  rapid  depletion  of  glycogen  from 
both  liver  and  muscles  during  tho  first  1£  hrs. ;  after 
this  the  hepatic  glycogen  increased  in  amount  until 
the  18th  hour,  when  it  fell  rapidly  again  to  the  normal 
fasting  level.  The  muscle-glycogen  remained  low  for 
42  hrs.  after  tho  injection  of  adrenaline.  Adminis¬ 
tration  of  insulin  following  the  injection  of  adrenaline 
prevented  the  loss  of  glycogen  from  the  liver  and 
caused  the  muscle-glycogen  to  increase.  It  is  con¬ 
cluded  that  adrenaline  stimulates  the  release  of 
glycogen  from  the  liver,  but  inhibits  utilisation  of 
sugar  by  the  peripheral  tissues,  whilst  insulin  has  the 
reverse  effect  in  both  cases.  The  confusion  .which 
has  resulted  from  previous  work  is  due  to  failure  to 
take  into  account  the  fact  that  the  hepatic  and  peri¬ 
pheral  actions  of  these  substances  may  predominate 
at  different  times  after  their  administration. 

C.  R.  Harington. 

Influence  of  insulin  and  adrenaline  on  glycogen 
formation  in  the  liver.  C.  F.  Coin  and  G.  T.  Com 
(J.  Biol.  Chem.,  1929,  85,  275: — 280). — During  con¬ 
tinuous  intravenous  injection  of  excess  of  dextrose 
into  nephrectomised  rats,  animals  receiving  insulin 
showed  a  blood-sugar  content  and  liver-glycogen  con¬ 
tent  about  one  half  as  great  as  the  controls.  Since, 
when  the  rate  of  dextrose  infusion  was  adjusted  to 
maintain  equal  levels  of  blood-sugar  in  the  two  groups, 
the  deposition  of  glycogen  in  the  liver  also  became 
equal,  the  latter  is  regarded  as  a  function  of  the 
blood-sugar  concentration.  Injection  of  adrenaline 
lessened  the  glycogen  deposition,  although  the  blood- 
sugar  was  raised,  owing  to  the  rapid  mobilisation  of 
the  liver-glycogen.  C.  R.  Harington, 

Effect  of  insulin  on  the  dextrose  absorption 
of  normal  red  corpuscles.  F.  Rathery,  R. 
Kourilsky,  and  Y.  Laurent  (Compt.  rend.  Soc. 
Biol.,  1929,  100,  726— 728;  Chem.  Zentr.,  1929,  ii, 
587). — No  definite  increase  in  absorption  by  the  blood- 
corpuscles  could  be  observed.  A.  A.  Eldridge. 

Effect  of  insulin  on  the  absorption  of  dextrose 
by  blood  corpuscles  in  diabetic  dogs.  F. 
Rathery,  R.  Kourilsky,  and  S.  Gibert  (Compt. 
rend.  Soc.  Biol.,  1929,  100,  728 — 731 ;  Chem.  Zentr., 
1929,  ii,  587 — 588). — No  effect  was  observed. 

A.  A.  Eldridge. 

Glycogen  in  the  nerve  cells  of  the  central 
nervous  system  of  mammals.  IV.  Changes  in 
glycogen  distribution  after  injection  of  insulin. 
V.  Post-mortal  changes  in  glycogen  distri¬ 
bution.  VI.  H.  Tanaka  (Sei-i-kwai  Med.  J., 
1929,  48,  No.  3,  1—17,  IS— 26,  27— 40).— TV.  The 
diminution  of  glycogen  content  of  certain  cells  and 
the  lack  of  change  in  others  after  injection  of  insulin 
are  recorded.  Subsequent  injection  of  dextrose  pro¬ 
duces  a  return  to  the  normal  picture  except  for  the 
spinal  cord. 

V .  The  relative  rates  of  disappearance  of  glycogen 
from  various  cells  after  death  are  recorded. 

BT.  Glycogen  is  found  in  all  ganglion  cells.  The 
disappearance  of  the  glycogen  present  in  the  central 


nervous  systems  of  rabbits  and  guinea-pigs  during 
fasting  is  described.  The  glycogen  is  diminished 
(with  these  animals)  in  insulin  hypoglyciemia ;  it 
exhibits  the  same  reactions  as  liver-glycogen,  and  is 
attacked  by  the  enzymes  which  digest  carbohydrates 
but  not  by  proteases.  Ganglion  cells  show  glycogen 
after  immersion  in  6%  laivulose  solution. 

Chemical  Abstracts. 

Comparative  effects  of  synthalin  and  insulin  on 
the  depancreatised  dog.  E.  P.  Ralli  and  A.  M. 
Tiber  (J.  Phann.  Exp.  Ther.,  1929,  37,  451—461).— 
Insulin  invariably  causes  a  fall  in  the  amino-acid- 
nitrogen  of  the  blood,  whereas  “synthalin”  usually 
causes  a  rise.  Oral  administration  of  synthalin  docs 
not  appear  to  affect  the  combustion  of  carbohydrate 
and  only  in  a  partly  depancreatised  animal  does  it 
cause  a  lowering  of  blood-sugar,  which,'  in  this  case, 
probably  takes  place  by  its  action  on  the  vagus 
producing  an  increased  secretion  of  insulin.  Blood- 
urea  rises  after  administration  of  insulin  to  a  partly 
depancreatised  dog,  whilst  with  synthalin  no  marked 
rise  occurs,  although,  in  general,  the  results  for  urea- 
nitrogen  are  not  consistent.  P.  G.  Marshall. 

Blood-sugar  content  of  normal  rabbits  and 
rabbits  used  for  assay  of  insulin.  P.  Botsch- 
karev  and  N.  Grigoriev  (Biochem.  Z.,  1929,  215, 
493 — 497). — The  mean  blood-sugar  values  for  rabbits 
after  starvation  for  18 — 24  hrs.  is  0104%,  and  this 
remains  unaffected  by  repeated  injection  of  insulin 
over  a  period  of  1 — 2  years.  The  mean  value  does  not 
vary  with  the  breed  of  rabbit,  but  is  increased  in  the 
warm  season  of  the  year.  P.  W.  Clutterbuck. 

Male  hormone.  C.  Funk  and  B.  Harrow 
(Proc.  Soc.  Exp.  Biol.  Med.,  1929,  26,  325— 326).— 
An  (evaporated)  alcoholic  extract  of  (male)  human 
urine,  when  injected  into  castrated  cocks,  caused  an 
increase  in  the  size  of  the  comb. 

Chemical  Abstracts. 

CEstrin.  II.  Methods  of  purification.  G.  F. 

Marrian  (Biochem.  J.,  1929,  23, 1233 — 1241). — After 
treating  the  unsaponifiable  ether-soluble  fraction  from 
urine  of  pregnancy  with  70%  and  50%  alcohol,  the 
hormone  is  found  in  each  case  in  the  soluble  fraction 
with  considerable  loss  of  the  total  solid  matter. 
CEstrin  can  be  extracted  quantitatively  from  neutral 
or  acid  aqueous  solutions  by  ether  writh  ease,  but  is 
much  less  readily  extracted  from  alkaline  aqueous 
solution.  After  passing  carbon  dioxide  into  an 
aqueous  alkaline  solution  the  hormone  may  be  ex¬ 
tracted  quantitatively  by  ether.  CEstrin  may  be 
extracted  from  an  ethereal  solution  by  aqueous 
potassium  hydroxide  almost  quantitatively,  removing 
only  a  small  proportion  of  the  solid  matter.  The 
high  stability  of  cestrin  to  boiling  aqueous  alkalis 
and  sodium  ethoxide  is  confirmed.  By  the  above 
means  a  concentrate  with  an  activity  of  1  mouse 
unit=0000135  mg.  (Marrian  and  Parkes,  J.  Physiol., 
1929,  67,  389)  has  been  prepared.  S.  S.  Zilva. 

CEstrus-producing  hormone.  C.  Funk  (Proc. 
Soc.  Exp.  Biol.  Med.,  1929,  26,  568 — 569). — CEstrin, 
which  is  sparingly  soluble  even  in  hot  water,  occurs 
chiefly  in  the  free  condition  in  the  ovary,  placenta, 
or  urine  ;  it  forms  soluble  sodium,  potassium,  ammon¬ 
ium,  and  barium  salts.  Chemical  Abstracts. 
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Female  sexual  hormone.  H.  Wieland,  W. 
Stratjb,  and  T.  Dorfmuller  (Z.  physiol.  Chem.,  1929, 
186,  97 — 103). — From  the  urine  of  pregnancy  7  mg. 
of  a  crystalline  substance  have  been  isolated  (m.  p. 
165 — 210°  after  previous  sintering).  In  the  Salkowski 
reaction  the  chloroform  layer  remains  colourless,  whilst 
the  sulphuric  acid  becomes  yellow.  With  the  Lieber- 
mann-Burchard  test  a  reddish  colour  is  developed. 
0-0005  Mg.  of  this  crystalline  material  brings  about 
oestrus  in  the  castrated  mouse.  A  second  method  is 
also  described  for  the  purification  of  the  hormone, 
which  depends  on  the  property  of  the  alkali  salts  of 
the  bile  acids  to  bring  into  aqueous  solution  certain 
substances  otherwise  insoluble  in  water,  but  so  far 
the  method  has  not  yielded  a  crystalline  compound, 
although  the  material  obtained  had  approximately 
the  same  activity  as  the  crystalline  substance  obtained 
by  the  first  method.  W.  O.  Kermack. 

Hormone  of  the  anterior  pituitary  lobe.  B. 
Zondek  and  S.  Aschheui  (Klin.  Woch.,  1928,  7, 
831—839;  Chem.  Zentr.,  1929,  ii,  441-442).— For 
the  preparation  of  the  hormone  urine  of  pregnancy  is 
slightly  acidified  with  acetic  acid,  filtered,  and 
evaporated  at  40°  to  half -volume.  It  is  then  filtered, 
extracted  with  ether,  and  the  portion  insoluble  in 
ether  is  dialysed ;  the  hormone  dialyses  more  rapidly 
than  many  other  constituents.  The  solution  is  evapor¬ 
ated  to  dryness  at  a  low  temperature  and  again 
extracted  with  ether.  The  hormone  preparation  so 
obtained  is  a  yellowish-white,  amorphous  powder 
which  dissolves  in  water  to  a  clear  solution.  The 
solution  is  free  from  protein.  The  hormone  is  destroyed 
by  treatment  with  mineral  acids  or  fixed  alkalis,  or  by 
boiling.  It  is  insoluble  in  the  usual  lipin  solvents, 
and  is  not  identical  with  the  female  sexual  hormone. 
The  effect  of  injection  of  the  hormone  into  male  and 
female  animals  is  described.  A.  A.  Eldredge. 

Liver  oils  yielding  a  strong  colour  reaction  with 
antimony  trichloride.  Signe  Schmidt-Nielsen 
and  Sigval  Schmidt-Nielsen  (Biochem.  J.,  1929,  23, 
1153 — 1157).— Oil  obtained  by  boiling  the  liver  of  the 
porbeagle  {Lamna  cornubica,  Gmel.)  gives  a  blue  color¬ 
ation  several  hundred  times  less  strong  than  does  the 
residual  oil  extracted  with  ether.  This  disparity  is  not 
marked  in  the  case  of  cod’s  fiver.  Liver  oils  from  fishes 
such  as  the  halibut,  salmon,  red  perch,  or  mackerel 
which  cannot  be  obtained  by  direct  heating  of  the 
fiver,  but  only  by  extraction  with  solvent,  give  also 
a  very  strong  colour  reaction  with  antimony  tri¬ 
chloride.  Extracted  liver  oils  promote  growth  in 
very  small  doses  (0  04 — 0-1  mg.  per  day).  Rats  need 
more  vitamin-A  at  the  onset  of  puberty. 

S.  S.  Zilva. 

Vitamin-A  and  carotene.  II.  Vitamin-A 
activity  of  red  palm-oil  carotene.  III.  Absence 
of  vitamin-JD  from  carotene.  IV.  Effect  of 
various  dietary  modifications  on  the  vitamin-A 
activity  of  carotenes.  T.  Moore  (Biochem.  J., 
1929, 23, 1267 — 1272). — Carotene  (m.  p.  162°)  obtained 
from  red  palm  oil  was  active  for  rats  in  daily  doses  of 
0-01  mg.  Carotene  (m.  p.  174°)  obtained  from 
carrots  was  inactive  as  a  source  of  vitamin-D  to  rats 
in  doses  greatly  in  excess  of  the  minimal  dose  for 
vitamin-A.  Carotene  (m.  p.  174°)  at  the  level  of 


0-01  mg.  daily  was  active  in  daily  doses  of  0-01  mg. 
even  when  the  rats’  basal  diet  was  fat-free.  The 
activity  of  the  pigment  tends  to  weaken  when  medi¬ 
cinal  paraffin  is  used  as  a  solvent  instead  of  arachis 
oil.  S.  S.  Zilva. 

Distribution  of  vitamin-A  in  some  corn¬ 
milling  products.  C.  R.  Meyer  and.R.  A.  Hetler 
(J.  Agric.  Res.,  1929,  39,  767 — 780). — From  the  rate 
of  growth,  and  the  recovery  or  non-recovery  from 
ophthalmia  of  vitamin-A -depleted  rats  when  fed  with 
basal  diets  supplemented  with  whole  yellow  maize, 
etc.,  it  is  deduced  that  maize  is  rich  in  vitamin-A. 
Rapid  growth  followed  the  use  of  1-5  g.  supplements 
per  animal  per  day,  and  the  minimal  amount  needed 
to  cure  ophthalmia  was  1  g.  daily,  or  about  11%  of 
the  total  food  intake.  Three  of  four  milling  products 
that  constitute  gluten  feed,  viz.,  steep  water,  reel 
slop,  and  grits,  failed  to  effect  a  cure,  but  the  gluten 
was  remarkably  potent,  the  minimal  supplement 
needed  being  0-25  g.  daily.  It  follows,  therefore,  that 
vitamin-A  is  concentrated  in  the  endosperm  of  yellow 
maize  kernel,  the  greatest  concentration  being  in  the 
pigmented,  nitrogenous  outer  layer  of  the  endosperm. 
Crude  maize  oil  in  1-5  g.  daily  doses  cured  ophthalmic 
rats,  maize  germs,  the  source  of  the  crude  maize  oil, 
were  ineffective  at  2  g.  daily,  and  the  germ  meal  was 
totally  lacking  in  vitamin-A.  E.  Holmes. 

Effect  of  curing  on  vitamin-A  and  -D  content 
of  alfalfa  (lucerne).  W.  C.  Russell  (J.  Biol.  Chem., 
1929,  85,  289 — 297). — Alfalfa  leaves  dried  by  arti¬ 
ficial  heat  so  as  to  retain  their  green  colour  contained 
seven  times  as  much  vitamin-A  as  the  sun-cured 
(partly  bleached)  leaves ;  on  the  other  hand,  vitamin-D 
was  almost  absent  from  the  artificially  cured  alfalfa, 
but  was  increased  in  amount  in  the  sun-dried  material. 

C.  R.  Harincton. 

Guinea-pigs  fed  on  irradiated  oats  with  and 
without  addition  of  vitamin-A  and  -C.  N. 
Bezssonoff  (Bull.  Soc.  Chim.  biol.,  1929,  11,  1146 — 
1163). — Vitamin-A  concentrates  can  be  prepared  from 
the  juice  of  the  cabbage,  carrot,  or  tomato,  by  precipit¬ 
ating  with  lead  acetate,  drying,  extracting  with  ether 
or  benzene,  and  mixing  with  arachis  oil,  all  operations 
being,  carried  out  in  red  fight  or  darkness,  and  in 
absence  of  air.  On  exposure  to  air  for  30  days  the 
vitamin  content  is  considerably  reduced.  Guinea- 
pigs,  which  are  shown  to  be  more  sensitive  to  avitam- 
inosis-A  than  mice,  require  0-75  g.  of  fresh  cabbage  per 
100  g.  body- weight  as  source  of  vitamin-A,  the  basal 
diet  consisting  of  oats  and  yeast.  1  Mg.  of  the  above 
concentrate,  prepared  from  tomato,  per  100  g.  body- 
weight,  gave  identical  results.  Diets  of  irradiated 
oats,  or  of  whole  corn,  produced  symptoms  of  avitam- 
inosis-A,  which  were  averted  by  fresh  cabbage  or  by 
the  concentrate.  The  colour  reactions  of  Drummond 
and  Rosenheim  (A:,  1925,  i,  1515)  and  of  the  author 
(A.,  1925,  i,  107)  are  more  specific  for  vitamin-A  than 
that  of  Carr  and  Price  (A.,  1926,  870),  and  are  not 
given  by  lipochromes  if  the  latter  are  present  in  con¬ 
centration  less  than  12  mg.  per  litre. 

K.  V.  Thtmann. 

Hypervitaminosis.  I.  Metabolism  of  the 
hypervitaminised  rabbit.  H.  Sugata  (Sei-i-Kwai 
Med.  J.,  1929,  48,  No.  4,  1—44,  No.  6,  1—37).— 
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Injection  of  excess  of  vitamin-/!  into  a  rabbit  causes  a 
gradual  increase  in  blood-non-protein  nitrogen, 
-uric  acid,  and  -creatine,  and  a  fall  in  -urea.  The 
blood-sugar  rises  and  subsequently  falls;  liver-  and 
muscle-glycogen  decrease.  Plasma-lecithin  and  -fatty 
acids  increase  more  than  does  cholesterol,  whilst  in 
controls  receiving  injection  of  cod-liver  oil,  or  of 
cholesterol  and  olive  oil,  the  cholesterol  and  not  the 
lecithin  tends  to  increase.  With  moderate  doses  of 
the  vitamin  there  is  subcutaneous  accumulation  of  fat 
and  decrease  in  urinary  excretion;  the  nitrogen 
balance  is  negative,  the  excretion  of  urea  decreasing 
and  that  of  ammonia  increasing.  Death  results  from 
destruction  of  cell  activity  due  to  overfunction. 

Chemical  Abstracts. 

Carbon  :  nitrogen  ratio  in  the  urine  of  rats 
deprived  of  one  or  both  factors  of  the  vitamin-/? 
complex.  S.  K.  Kon  (J.  Nutrition,  1929,  1,  467 — 
473). — Deficiency  in  the  thermostable  component 
caused  an  increased  C :  N  ratio.  The  effect  is  less 
marked  in  animals  deprived  of  the  whole  vitamin-B 
complex,  and  is  negligible  with  rats  receiving  auto¬ 
claved  yeast.  The  thermostable,  but  not  the  thermo- 
labile,  factor  appears  to  be  associated  with  . the  meta¬ 
bolic  processes  of  the  body.  Chemical  Abstracts. 

Antiscorbutic  fraction  of  lemon  juice.  VIII. 
S.  S.  Zilva  (Biochem.  J.,  1929,  23,  1199—1205; 
cf .  A.,  1927, 702 ;  1928, 801).— There  is  no  modification 
in  the  stability  of  the  antiscorbutic  activity  of  deci- 
trated  lemon  juice  previously  heated  for  1  hr.  under 
anaerobic  conditions  at  55—58°  or  at  80 — 85°  as  there 
is  when  the  juice  is  autoclaved.  The  addition  of 
decitrated  lemon  juice  in  which  the  vitamin  has  been 
inactivated  by  aeration  at  the  ordinary  temperature 
to  autoclaved  juice  does  not  compensate  for  the 
modification  in  stability,  nor  does  the  addition  of  the 
fraction  obtained  from  decitrated  lemon  juice  by 
recipitation  with  alcohol  or  with  neutral  lead  acetate, 
ources  of  the  antiscorbutic  factor  such  as  lemon 
juice,  cabbage  juice,  tomato  juice,  and  swede  juice 
contain  a  thermolabile  peroxidase.  Autoclaving 
decitrated  lemon  juice  under  anaerobic  conditions 
diminishes  somewhat  its  capacity  for  reducing 
henol-indophenol,  but  increases  its  capacity  for 
ecolorising  iodine.  This  increased  capacity  for 
decolorising  iodine  is  not  observed  after  the  decitrated 
lemon  juice  has  been  heated  anaerobically  at  58°  or 
S5°.  The  addition  of  autoclaved  decitrated  juice  to 
unheated  juice  accelerates  the  destruction  of  the 
“  reducing  principle  ”  and  of  the  antiscorbutic  activity 
in  it  on  storage  at  7.  The  addition  of  quinol  has  a 
similar  effect.  It  is  suggested  that  the  modification 
in  the  antiscorbutic  stability  of  decitrated  lemon  juice 
produced  by  autoclaving  may  possibly  be  due  to  the 
formation  of  a  substance  or  substances  conducing  to 
the  deterioration  of  the  vitamin  rather  than  to  the 
inactivation  of  a  thermolabile  stabilising  factor. 

S.  S.  Zilva. 

Vitamin-D  content  of  fats  of  certain  fish. 
S.  N.  Matzko  (Biochem.  Z.,  1929,  215,  381—386).— 
The  fat  of  the  lamprey  ( Caspiornyzon  wagneri)  and  of 
the  internal  organs  of  the  flat  fish  (Rutilits  rutilus 
caspicus)  contain  fairly  large  amounts,  and  of  the 
perch-pike  (Lucioperca,  L.)  a  smaller  amount,  of 


vitamin-D.  0-15  G.  per  day  of  the  two  former  fats 
was  sufficient  to  prevent  rickets  in  rats. 

P.  W.  Clutterbuck. 

Fractionation  of  provitamin-D.  P.  C.  Koch, 
E.  M.  Koch,  and  I.  K.  Ragins  (J.  Biol.  Chem.,  1929, 
85,  141 — 158). — A  commercial  sample  of  cholesterol 
from  spinal  cord  which  contained  small  amounts  of 
ergosterol  was  boiled  with  alcohol  containing  10% 
of  sodium  hydroxide.  The  cholesterol  which  separated 
on  cooling  was  fractionated  by  dissolving  in  ether, 
shaking  the  solution  with  water,  filtering  off  the 
cholesterol  which  separated  in  the  emulsion,  and  sub¬ 
jecting  the  cholesterol  which  remained  in  solution  in 
the  ether  to  successive  crystallisations  from  acetone. 
These  latter  fractions  showed  no  great  difference  in 
provitamin-D  content  from  the  original  material.  The 
residue  obtained  on  evaporation  of  the  alkaline- 
alcoholic  solution  had  very  little  provitamin-D.  The 
fraction  separated  from  the  emulsion,  as  also  both 
sublimates  and  residues  obtained  on  heating  the 
purified  fractions  in  an  atmosphere  of  nitrogen,  showed 
increased  provitamin-D  content.  The  optimum  effect, 
i.e.,  a  25-fold  increase  in  the  provitamin-D  content, 
was  obtained  by  heating  slightly  above  the  m.  p.  for 
1 — 3  hrs.  in  absence  of  oxygen.  After  bromination 
and  reduction,  treatment  with  permanganate,  and 
acetylation  and  regeneration,  the  cholesterol  still  con¬ 
tained  some  provitamin-D,  and  this  amount  could 
still  be  raised  by  the  heat  treatment ;  the  presence  of  a 
provitamin  other  than  ergosterol  must  therefore  be 
assumed.  No  increase  in  provitamin  content  was 
observed  as  the  result  of  treating  the  cholesterol  with 
dehydrating  agents,  metallic  salts  or  oxides,  or  yellow 
phosphorus.  The  increased  provitamin  content  which 
resulted  from  heating  could  not  be  correlated  with 
changes  in  the  iodine  value,  refractive  index,  or 
colour  reactions  of  the  cholesterol. 

C.  R.  Harington. 

Vitasterol-D.  III.  An  active  crystalline  sub¬ 
stance  from  the  product  of  irradiation  of  ergo¬ 
sterol.  A.  Jendrassik  and  G.  Kemenyffi  (Bio¬ 
chem.  Z.,  1929,  216,  23S— 240;  cf.  A.,  1929,  104).— 
An  alcoholic  solution  of  ergosterol  was  irradiated  and 
unchanged  ergosterol  was  then  removed  by  con¬ 
centration  and  cooling.  By  further  concentration 
another  substance  was  removed  from  the  solution, 
which  was  then  evaporated  to  small  volume,  an  oily 
product  being  obtained.  When  this  was  fractionated 
from  alcohol  a  white,  hygroscopic,  crystalline  sub¬ 
stance,  m.  p.  (corr.)  92°,  [a]L)  —35-4°,  which  did  not 
absorb  ultra-violet  rays  was  obtained.  In  daily  doses 
of  0-01  y  it  healed  rickets  in  rats.  The  substance  was 
easily  soluble,  in  alcohol  and  in  chloroform.  Since, 
however,  it  was  found  to  contain  20%  of  ergosterol 
it  was  purified  with  digitonin  and  crystallised  from 
ether.  The  recrystallised  substance  had  m.  p.  3S°, 
and  may  be  the  antirachitic  vitamin.  The  properties 
of  the  other  products  of  the  irradiation  showed  that 
they  were  not  identical  with  the  antirachitic  substance. 

W.  McCartney. 

Vitamin-D.  I.  Photochemical  reactions  of 
ergosterol.  E.  H.  Reerink  and  V.  van  Wijk 
(Biochem.  J.,  1929,  23,  1294 — 1307). — Irradiation  of 
ergosterol  by  light  of  wave-length  greater  than  275  pu. 
results  in  the  direct  formation  of  a  product,  which 
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appears  to  bo  vitamin-D.  This  product  after  con¬ 
tinued  irradiation  is  gradually  transformed  into  'a 
more  stable  substance.  As  the  rate  of  this  trans¬ 
formation  is  slow  it  is  possible  to  convert  about  60% 
of  the  ergosterol  into  vitamin-D  before  the  secondary 
reaction  interferes  seriously.  Irradiation  with  light 
of  wave-length  254  pt.pt.  produces  two  reaction  products 
in  the  early  stages  of  exposure.  One,  which  is  most 
probably  identical  with  vitamin-D,  is  quickly  destroyed 
on  prolonged  irradiation ;  the  other,  into  which  the 
main  portion  of  ergosterol  is  transformed,  is  much 
more  stable  to  this  irradiation.  The  absorption 
spectra  of  vitamin-D  and  of  the  “  short-wave  ”  pro¬ 
duct  have  been  evaluated.  By  means  of  the  absorp¬ 
tion  spectrum  it  is  possible  to  estimate  the  amount 
of  vitamin-D  present  in  correctly  irradiated  solutions. 
Feeding  tests  on  children  and  rats  have  shown  the 
first  reaction  product  produced  by  the  “  long-wave  ” 
irradiation,  characterised  by  a  distinct  absorption 
spectrum  and  obtained  in  crystalline  state,  to  nave 
an  antirachitic  activity  of  a  magnitude  not  hitherto 
reached.  S.  S.  Zilva. 

Structure  of  surface  films.  XIII.  Sterols 
and  their  derivatives.  0.  Rosenheim  and  N.  K. 
Adam  (Proc.  Roy.  Soc.,  1929,  A,  126,  25—34;  B, 
105,  421).— Experiments  have  been  carried  out  in 
t  which  the  relation  between  the  surface  tensions  and 
I  the  areas  of  surface  films  of  certain  sterols  and  their, 
derivatives  have  been  determined.  The  area  of  the 
|  cholesterol  molecule  in  unimolecular  surface  films  is 
now  found  to  be  40-8  sq.  A.  and  not  39-0  sq.  A.  as 
previously  reported  (cf.  A.,  1928,  1172).  Several 
i  other  natural  sterols  give  liquid  films  indistinguish¬ 
able  from  that  of  cholesterol.  Ergosterol  gives  a 
solid,  rather  unstable  film  of  similar  area.  t/i-Chol- 
I  esterol  in  which  the  CH*OH  group  is  at  C3  gives  a 
jt  much  larger  and  much  more  compressible  film,  in 

f  which  probably  the  molecules  are  very  much  tilted, 

i  This  change  is  presumably  brought  about  by  the 
j  change  in  the  position  of  the  water-attracting  group 

in  the  molecule.  A  study  of  cholestenone  and  its 
j,  oxime  shows  that  a  change  in  the  nature  of  a  water- 

!  attracting  group  in  one  corner  of  the  cholesterol  ring 

|  system  may  make  a  considerable  change  in  the  struc- 
!  ture  of  the  films ;  this  change  is  most  easily  accounted 

|.  for  by  a  considerable  alteration  in  the  tilt  of  the 
j  molecules.  Oxvcholestenone,  oxycholesterylene,  and 

I  g-oxycholestenyl  acetate  give  films  the  properties  of 

which  are  extremely  difficult  to  explain  on  the  basis 
!  of  the  accepted  formula;.  W.  O.  Kermack. 

Unimolecular  films  of  irradiated  ergosterol 
in  relation  to  the  production  of  vitamin-D. 
\,  0.  Rosenheim  and  N.  K.  Adam  (Proc.  Roy.  Soc., 

is  1929,  B,  105,  422 — 428). — Observations  have  been 

‘  carried  out  on  the  unimolecular  films  formed  on  a 

water  surface  by  the  substances  A ,  B,  and  C  obtained 
from  ergosterol  by  ultra-violet  irradiation  (cf.  Bour- 
dillon  and  others,  A.,  1929,  727).  The  results  when 
compared  with  those  obtained  with  cholesterol  deriv¬ 
atives,  the  constitutions  of  which  are  partly  known 
fcee  preceding  abstract),  appear  to  indicate  the  pre- 
V  y^ence  in  the  irradiated  products  of  a  ketonic  group. 

■'  When  the  ultra-violet  spectrum  of  A4 : 6-eholestadien- 
'  8-one  is  compared  with  the  ultra-violet  spectrum  of 


substance  A  (probably  vitamin-D),  a  very  close 
similarity  exists  in  both  in  regard  to  position  and 
shape  of  the  absorption  band  at  280  w*,  although 
neither  A1:6-cholestadien-8-one  nor  its  irradiation  pro¬ 
duct  possesses  any  antirachitic  power. 

W.  O.  Kermack. 

Absorption  spectra  of  cholesterol  and  ergo¬ 
sterol.  E.  M.  Koch,  F.  C.  Koch,  and  H.  B.  Lemon 
(J.  Biol.  Chem.,  1929,  85,  159—167;  cf.  this  vol., 
256). — After  cholesterol  has  been  purified  by  methods 
which  remove  all  substances  showing  absorption 
in  tho  ultra-violet  region  it  can  still  be  activated 
to  some  extent  by  ultra-violet  irradiation;  the  in¬ 
creased  provitamin  content  which  develops  when  such 
purified  cholesterol  is  heated  anaerobically  is  accom¬ 
panied  by  development  of  general  absorption  in  the 
ultra-violet,  but  not  of  the  absorption  bands  character¬ 
istic  of  ergosterol.  C.  R.  Harington. 

Serum-calcium  and  organ  calcification  under 
the  action  of  irradiated  ergosterol.  V.  Demole 
and  K.  Fromherz  (Arch.  exp.  Path.  Pharm.,  1929, 
146,  347 — 360). — When  the  blood-calcium  of  rats  and 
rabbits  is  raised  by  doses  of  irradiated  ergosterol, 
calcification  of  various  organs  readily  occurs,  but  in 
the  cat  and  more  especially  in  the  dog  such  calcific¬ 
ation  of  the  organs  takes  place  much  less  readily  or 
not  at  all.  In  the  parathyroidectomised  dog  calcific¬ 
ation  occurs  much  more  readily  and  extensively  and 
is  comparable  with  that  which  occurs  in  the  normal 
rabbit.  When  single  doses  of  irradiated  ergosterol 
are  administered  to  a  dog,  the  rise  in  blood-calcium 
which  occurs  is  approximately  proportional  to  the 
quantity  administered,  and  it  is  suggested  that  this 
observation  may  provide  a  basis  of  a  method  for  the 
approximate  assay  of  preparations  of  irradiated 
ergosterol.  W.  0.  Kermack. 

Action  of  irradiated  ergosterol  in  the  rabbit. 
M.  I.  Smith  and  E.  Elvore  (U.S.  Publ.  Health  Rep., 
1929,  44,  1245 — 1256). — Repeated  large  doses  (2  mg. 
and  upwards)  of  irradiated  ergosterol  produce  hyper- 
calcacmia  and  death  in  rabbits.  There  is  a  tendency 
for  the  inorganic  phosphate  of  the  serum  to  increase 
and  when  this  occurs  accompanied  by  hypercalcemia, 
an  abnormal  calcium  deposition  occurs  in  certain 
tissues,  e.g.,  aorta,  kidney,  and  lung.  Doses  of  less 
than  1  mg.  are  fairly  well  tolerated. 

F.  O.  Howitt. 

Course  and  prognosis  of  the  malady  produced 
by  overdoses  of  vitamin-D  solutions.  T.  von 
Brand  and  F.  Holtz  (Z.  physiol.  Chem.,  1929,  185, 
217 — 233). — Daily  overdoses  of  vitamin-D  per  os  pro¬ 
duce  in  adult  rats  a  decrease  in  body-weight  up  to 
40%  of  the  original.  Typical  symptoms  of  hyper- 
vitaminosis  are  observed.  The  serum-calcium  and 
-phosphate  are  increased  from  9-8  to  16-9  and  8-3  to 
13-1,  respectively,  after  37  days,  although  the  ratio 
is  practically  unchanged.  The  values  sink  slowly  to 
normal  with  cessation  of  the  overdoses.  Histological 
examination  of  various  organs  shows  that  vitamin-D 
in  excess  produces  calcification  in  varying  degree. 
The  kidneys  are  the  most  sensitive  and  show  heavy 
deposits  after  4  days ;  after  a  longer  period  the 
deposits  may  persist  when  the  overdoses  cease.  The 
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stomach,  lungs,  heart,  and  aorta  show  a  moderate 
but  completely  reversible  calcification. 

J.  H.  BlRKINSHAW. 

Role  of  enzyme  action  in  seed  germination. 
J.  Stephan  (Ber.  Deut.  hot.  Ges.,  1929,  47,  561 — 
564), — Catalase  activity  during  germination  of  seeds 
of  hemp  (Cannabis  saliva)  and  correlation  with 
germination  period  are  investigated.  The  catalase 
activity  is  followed  manometrically.  Maximum 
catalase  activity  occurs  at  completion  of  germination. 
Treatment  of  seeds  with  orthophosphoric  acid  acceler¬ 
ates  the  increase  in  catalase  action  and  shortens  the 
time  for  completion  of  germination  from  12  to  8  hrs. 
Seeds  soaked  in  water  or  potassium  chloride  solution 
show  no  difference  in  catalase  activity. 

F.  0.  Hovshtt. 

Proportions  and  localisation  of  carbohydrates 
in  the  seeds  of  Helianthus  annuus  and  their 
variations  during  germination.  J.  Lemarchands 
(Compt.  rend.,  1929,  189,  1323— -1325).— The  dry, 
ripe  seeds  of  the  sunflower  contain  0-2%  of  reducing 
sugars  (dextrose,  a  small  amount  of  maltose,,  but  no 
Isevulose),  and  1-2%  of  non-reducing  sugar  (mainly 
sucrose).  Dextrose  is  also  present  in  the  epidermis 
of  the  cotyledons,  but  the  embryo  is  free  from  reduc¬ 
ing  sugars.  During  germination,  the  amount  of 
reducing  sugars  increases;  the  total  sugar  increases 
rapidly  at  first  and  then  diminishes  owing  to  the 
rapid  disappearance  of  non-reducing  sugars. 

H.  Burton. 

Variation  in  composition  of  the  banana  during 
ripening.  C.  Bourdouil  (Bull.  Soc.-Chim.  biol., 
1929,  11,  1130 — 1142). — There  is  a  loss  of  weight 
during  ripening,  mainly  due  to  loss  of  water.  Starch 
is  transformed  into  sucrose  rapidly  at  first,  the  starch 
content  falling  from  23%  to  3-6%  of  the  dry  weight 
of  the  pulp  in  .7  days.  The  total  sugar  content 
reaches  a  maximum  just  before  the  brown  coloration 
appears.  K.  V.  Thiiiann. 

Influence  of  humidity  on  sugar  concentration 
in  the  nectar  of  various  plants.  O.  W.  Park  (J. 
Econ.  Entomol.,  1929,  22,  504— 544).— See  also  A., 
1929,  612. 

Changes  in  the  pectic  constituents  of  apples  in 
relation  to  softening.  M.  H.  Haller  (J.  Agric. 
Res.,  1929,  39,  739 — 746). — Softening  of  Ben  Davis, 
Winesap,  and  Jonathan  apples  as  they  approach 
maturity  on  the  tree  is,  to  a  limited  extent,  associated 
with  a  decrease  in  the  percentage  of  protopectin  and 
a  corresponding  decrease  in  total  pectic  substances, 
whereas  the  pectin,  present  in  very  small  amounts, 
remains  constant.  Softening  in  storage  is  apparently 
due  to  conversion  of  insoluble  pectic  substances, 
principally  protopectin,  into  soluble  form.  The  rates 
of  conversion  at  temperatures  of  0 — 15-6°  are  propor¬ 
tional  to  the  rate  of  softening.  E.  Holmes. 

Carbohydrate  metabolism  in  tobacco  leaf. 
Detection  of  methylglyoxal  as  an  intermediate 
product  in  the  metabolism  of  green  leaves. 
M.  Kobel  and  M.  Scheuer  (Biochem.  Z.,  1929,  216, 
216 — 223). — Methylglyoxal  has  been  isolated  from 
the  material  obtained  when  extracts  of  fresh  or  air- 
dried  tobacco  leaf  act  on  magnesium  hexosediphos- 
pkate.  ^  W.  McCartney. 


Chlorophyll  of  wheat  leaves.  A.  Dusseau 
(Compt.  rend.,  1930,  190,  68 — 70). — The  alcoholic 
extracts  of  the  leaves  of  hard,  semi-hard,  and  soft 
varieties  of  wheat  were  examined  for  intensity  of 
coloration,  intensity  of  fluorescence,  rate  of  decoloris- 
ation  by  light,  and  absorption  spectrum.  The 
identification  and  classification  of  varieties  made 
possible  by  this  method  are  recommended  for  use  with 
cereals  generally.  K.  V.  Thehann. 

Colour  reaction  of  Japanese  acid  clay  with 
carotene.  K.  Kobayashi,  K.  Yamamoto,  and  J. 
Abe  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 182— 183b). 
— Japanese  acid  clays  give  a  bluish -green  colour  with 
solutions  of  carotene  in  benzene,  carbon  tetrachloride, 
or  light  petroleum.  The  reaction  is  intensified  after 
drying  the  clay,  2  hrs.  at  150°  giving  a  maximum 
effect.  Anhydrous  zinc  chloride,  aluminiunl  chloride, 
or  phosphoric  acid  produces  the  same  reaction  with 
carotene,  and  the  results,  both  with  these  substances 
and  with  the  acid  clays,  are  of  the  same  order  as  those 
obtained  with  cod-liver  oil  or  vitamin -A  preparations. 

K.  V.  Thimann. 

Phylloerythrin.  L.  Marchlewski  (Compt.  rend., 
1929,  189,  1032 — 1034,  and  Bull.  Acad.  Polonaise, 
1929,  A,  599—603). — Phylloerythrin,  extracted  from 
cow’s  f*ces  with  chloroform,  crystallises  from  that 
solvent  in  violet  needles,  the  chloroform  additive  pro¬ 
duct  being  decomposed  as  described  previously  (A., 
1928, 1468).  The  pure  pigment  thus  obtained  has  the 
empirical  formula  C^H^OgN,,  and  is  similar  to 
phylloporphyrin.  The  chloroform  additive  product 
has  the  formula  (C^H^f^N^^CHCV 

P.  G.  Marshall. 

Influence  of  alcohol  treatment  on  the  extraction 
of  tannin  from  vegetables.  E.  Michel-Durand 
(Compt.  rend.,  1929, 189,  1306 — 1308).— Preliminary 
treatment  of  acorns  with  alcohol  at  90°  renders  the 
tannin  almost  insoluble  in  acetone  but  very  soluble 
in  40%  aqueous  acetone .  The  tannin  is  also  relatively 
insoluble  in  acetone  when  the  material  is  dried  at 
100 — 105°,  indicating  that  the  tannin  complex  is 
sensitive  to  heat.  The  results  confirm  the  notion  of 
free  and  combined  tannins  previously  proposed  (A., 
1924,  i,  477).  "  H.  Burton. 

Tremetol,  the  compound  producing  “  trem¬ 
bles  ”  (milk-sickness).  J.  F.  COUCH  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3617 — 3619). — Details  are  given 
for  the  extraction  of  tremetol,  probably  G10H22O3, 
[«]g  — -33-82°  in  alcohol,  from  Eupatorium  urticwfolium 
and  Aplopappus  heterophyllus.  The  substance  is  a 
thick  oil  which  decomposes  on  attempted  distillation 
at  3  mm.,  it  is  readily  oxidised  in  air,  is  insoluble  in 
water,  acid,  or  alkali,  and  absorbs  2  mols.  of  bromine 
in  carbon  tetrachloride  solution  at  the  ordinary 
temperature.  H.  Burton. 

Distribution  of  piceoside  (picein  of  Tanret) 
in  the  vegetable  kingdom.  M.  Bridel  and  J. 
Rabat®  (Compt.  rend.,  1929,  189,  1304—1305).— 
Ameliaroside  (Bridel,  Charaux,  and  Rabate,  A.,  1928, 
992)  is  identical  with  piceoside  (p-hydroxyaceto- 
phenone  (5-glucoside)  [the  picein  of  Tanret  (A.,  1894, 
i,  564,  616}],  Jowett’s  salinigrin  (J.C.S.,  1900,  77, 
707)  is  also  identical  with  piceoside,  since,  on  hydrolysis, 
it  furnishes  p-hydroxyacetophenone  and  not  m- 
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hydroxybenzaldehyde  as  stated  by  Jowett.  The 
names  ameliarosidc  and  salinigrin  should,  therefore, 
be  deleted  from  the  literature.  Piceoside  has  now 
been  isolated  from  one  member  of  each  of  the  follow¬ 
ing  classes  :  Coniferce,  Bosacece,  and  Salicacece. 

H.  Burton. 

Rutoside  in  fresh  flowers  of  Forsythia  pendula, 
L.  J.  Gollan  (Bull.  Soc.  Chim.  biol.,  1929,  11, 
1164 — -1169). — From  100  g.  of  fresh  flowers  0-35  g.  of  a 
yellow,  crystalline  glucoside  was  obta  ined.  Hydrolysis 
by  rhamnodiastase  proved  its  identity  with  rutoside, 
which  contains  1  mol.  each  of  quercitol,  rhamnose,  and 
dextrose.  K.  V.  Thimann. 

Sugars.  III.  Galactose  from  sea-weed 
“Tengusa."  Y.  TJyeda  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  175— 176b).— A  yield  of  5%  of 
galactose  was  obtained  by  hydrolysing  the  material 
with  sulphuric  acid.  K.  V.  Thimann. 

Spanish  seaweeds.  Algin.  J.  Giral  (Anal. 
Fis.  Qulm.  [teen.],  1929,  2,  144 — 163). — An  investig¬ 
ation  has  been  made  of  the  ash  and  of  the  mucilaginous 
constituent  (algin)  of  Fucus  platicarpus,  Thuret. 
When  dried  in  air,  powdered,  and  finally  dried  at  100°, 
the  fresh  weed  yields  13%  of  dry  material  containing 
19%  of  ash  constituted  as  follows :  soluble  in  water 
13-57%  (S03  3-82,  halogen  3  03,  K20  1-49,  Na20 
4-48,  C02  0-39%);  insoluble  in  water,  soluble  in 
hydrochloric  acid  3-43%  (A1203  0-66,  CaO  1-16,  MgO 
0-25,  C02  1-36%, Fe,  Si02,  and  S03  traces);  insoluble 
in  hydrochloric  acid  1-8%  (Si02).  The  dry  weed 
contains  1-94%  of  nitrogen,  equivalent  to  12-12%  of 
proteins.  In  order  to  extract  the  algin  the  powdered 
weed  is  macerated  three  times  with  water  acidulated 
with  hydrochloric  acid  and  then  repeatedly  washed  with 
water  to  remove  soluble  salts.  The  residue  is  lixivi¬ 
ated  with  1  %  sodium  carbonate  solution,  from  which 
the  algin  is  precipitated  by  acid  and  exhaustively 
washed  with  water.  Algin  contains  4-8%  of  ash 
(Si02  0-59,  A1203  34-75,  CaO  44-04,  MgO  20-50%, 
traces  of  sulphate  and  iron,  no  chlorides  or  carbon¬ 
ates),  0-4%  of  nitrogen,  and  carbon  and  hydrogen  in 
the  proportions  required  by  the  formula  C^H  40O2? 
[  ;(Cr,H10O7)„].  Oxidation  of  algin  by  nitric  acid 
yields  an  insoluble  substance  A,  C24H40O29,  prob¬ 
ably  algin  less  tl 
solution  yields  a 
m.  p.  112°,  and  i] 
an  acid,  equivalent  66-2,  the  reactions  of  which 
indicate  that  it  is  a  saturated  hydroxy-acid.  Algin  is 
incompletely  decomposed  by  boiling  with  acids  or 
alkalis.  As  a  result  of  examination  of  the  effects  of 
numerous  reagents,  it  is  concluded  that  algin  is  a 
mixed  salt  of  aluminium,  calcium,  and  magnesium 
with  an  acid  closely  analogous  to  pectic  acid,  contain¬ 
ing  partly  methylated  hexose  and  pentose  or  methyl- 
pentose  components.  R.  K.  Callow. 

Plant  cuticles.  I  (contd.).  Modern  plant 
cuticles,  n.  Fossil  plant  cuticles.  Y.  H.  Lego 
and  R.  V.  Wheeler  (J.C.S.,  1929,  2444—2449, 
2449 — 2458). — I.  The  cutin  from  Agave  rigida  on 
oxidation  with  dilute  nitric  acid  gives  suberic  acid  and 
a  mixture  of  azelaic  and  sebacic  acids;  an  acid 
CnH20O3  insoluble  in  water,  soluble  in  cold  alkali 
{silver  salt);  and  an  acid,  C^H^Oj,  m.  p.  85— 86°, 
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insoluble  both  in  water  and  cold  alkali  ( silver  salt), 
also  obtained,  of  m.  p.  83°,  by  oxidation  with  a  cold 
mixture  of  hydrogen  peroxide  and  glacial  acetic  acid. 
Destructive  distillation  under  high  vacuum  gives  a 
large  proportion  of  saturated  hydrocarbons  from 
which  20%  of  pentatriacontane  was  isolated.  From 
the  wax  of  tho  cuticle  there  were  isolated  the  acids 
corresponding  with  montanyl  alcohol  (C28H5fiO)  and 
mellisyl  alcohol  (C30H60O)  by  a  potash-lime  fusion  of 
the  two  fractions  of  crude  acetylatcd  alcohols  separ¬ 
ated  by  fractional  crystallisation  from  light  petroleum. 

II.  The  cuticles  of  “  Papierkohle,”  unlike  those  of 
modem  plants,  contain  no  water-soluble  material  or 
cellulose,  but  extraction  with  organic  solvents  gives 
4%  of  wax.  Oxidation  with  dilute  nitric  acid  gives 
sebacic  acid  and  an  acid,  C15H2803,  m.  p.  81 — S2° 
(silver  salt;  ethyl  ester,  m.  p.  57 — 59°),  also  obtained 
by  oxidation  with  hydrogen  peroxide  and  glacial  acetic 
acid  or  with  alkaline  permanganate.  Destructive 
vacuum  distillation  yields  saturated  and  unsaturated 
hydrocarbons  together  with  phenolic  and  acidic  oils, 
aromatic  hydrocarbons,  etc.  A  pale  yellow  hydro¬ 
carbon  was  obtained  by  this  means,  m.  p.  68 — 71° 
(C  85-3;  H  14-1%).  Saponification  of  the  neutral 
compounds  of  the  wax  (chloroform-  and  ether-soluble) 
with  10%  alcoholic  potassium  hydroxide  yields 
saturated  and  unsaturated  acids  (the  latter  pre¬ 
dominating).  From  the  unsaturated  acids  are  ob¬ 
tained  oleic  acid  and  an  acid,  m.  p.  56 — 60°.  The 
saturated  acids  appear  to  consist  of  a  mixture  of 
stearic  and  palmitic  acids.  The  ether-insoluble 
portion  of  the  chloroform  extract  of  the  wax  yields, 
on  saponification,  a  saturated  fatty  acid,  C^^sOa, 
m.  p.  69—71°  (silver  salt).  Resolution  of  the  alcohol- 
soluble  wax  in  a  similar  manner  yields  an  acid, 
Ci8H3603,  m.  p.  89°  (silver  salt),  and  a  small  amount 
of  hydrocarbons.  The  cuticle  of  bituminiferous  coal 
is  similar  to  “  Papierkohle  ’’  in  constitution. 

P.  G.  Marshall. 

[Constituents  of]  Illicium  religiosum,  Siebold. 
S.  Y.  Chen  (Amer.  J.  Pharm.,  1929,  101,  550—574, 
622 — 637,  687 — 716). — A  botanical  and  chemical 
examination  of  Illicium  religiosum,  Sieb.,  from  China 
is  described.  The  volatile  oils  from  two  separate 
samples  of  the  powdered  fruit  have,  respectively, 
du  0-9884,  <P'  0-9834;  «D  -4-52°,  «g  -5-2°,  nf, 
1-4S74,  acid  value  0-35,  0-42,  saponification  value 
43-7,  28-83,  congealing  pts.  below  — 8°.  The  yields 
of  oil  are  0-25%  and  0-31%.  1-65%  of  fatty  oil 
(dr1  0-9268,  acid  value  17-5,  saponification  value 
210,  iodine  value  102)  was  obtained  from  the  first 
of  the  above  samples  and  the  fatty  oil  from  the  second 
contained  melissic,  daturic,  stearic  ( ?),  palmitic  (?), 
oleic,  and  linoleic  acids,  myricyl  alcohol,  sitosterol,  a 
hydrocarbon,  a  volatile  oil  (in  the  unsaponifiable 
matter),  d'JJ  1-0547,  1-4692,  a£  —0-72°,  congealing 

pt.  below  —10°,  and  containing  isosafrole  ( ?).  The 
toxic  principles,  m'.  p.  65 — 70°  and  60—65°,  from  the 
seeds  and  whole  fruit  respectively  were  found  to  be 
highly  toxic  to  the  rat.  Shikimic  acid  (yield  of  crude, 
l7-5%)  obtained  from  the  fruit  has  been  converted 
into  the  ammonium,  sodium  (m.  p.  268°  decomp.), 
calcium,  copper,  methylamine  (m.  p.  162°),  pyridine 
(m.  p.  184°),  and  aniline  salts:  its  behaviour  on 
halogenation,  oxidation,  and  hydrogenation  (dihydro- 
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shikimic  acid,  m.  p.  180°,  |a]„— 12-S°)  and  condens¬ 
ation  with  acetone  (acetone-shikimic  acid,  m.  p.  186°) 
is  discussed.  It  has  a  much  smaller  inhibitive  effect 
on  plant  growth  than  has  benzoic  acid  and  the  moulds 
growing  on  shikimic  acid  do  not  produce  either 
alcohol  or  reducing  substances.  Physiological  and 
phytochemical  studies  of  the  acid  are  described.  (Cf. 
Eykmann,  A.,  1891,  919.)  E.  H.  Sharples. 

Hydrocyanic  acid  content  of  Lotus.  P.  Guerin 
(Compt.  rend.,  1929,  189,  1011—1013). — Hydro¬ 
cyanic  acid  is  widely  distributed  in  the  genus  Lotus  as  a 
glucoside  (twelve  varieties  have  been  examined). 
The  leaves  and  stems  are  finely  chopped  and  macerated 
with  ten  times  their  weight  of  water  at  20 — 22°  for 
24  hrs.  About  one  third  of  the  liquid  is  distilled  off 
and  the  hydrocyanic  acid  determined  in  the  distillate 
by  titration  with  0-liV-silver  nitrate.  The  content  of 
this  acid  varies  widely  in  plants  of  the  same  species 
grown  at  different  altitudes.  L.  edulis,  L-,  shows 
the  highest  content  (0-918  g.  per  kg.  fresh  weight  in 
early  July),  the  content  varying  at  different  periods 
of  the  year.  The  lowest  value  recorded  is  for  L. 
comiculatus,  L.  (0-02  g.  per  kg.). 

P.  G.  Marshall. 

Proteins  of  Indian  foodstuffs.  II.  Proteins 
of  the  Pigeon  pea  ( Cajanus  Indicus).  P.  S. 
Surd aram,  R.  V.  Norris,  and  V.  Subrahmanyan 
(J.  Indian  Inst.  Sci.,  1929,  12A,  193 — 205). — The 
meal  of  Cajanus  Indicus  bicolor  (arhar)  contains 
moisture  8-73%,  ash  3-57,  ether  extractives  2-05, 
crude  protein  22-52,  crude  fibre  3-10,  carbohydrate 
60-03%.  The  extract  obtained  by  means  of  salt 
solution  contains  an  albumin  which  coagulates  at 
46 — 55°,  and  two  globulins  which  coagulate  at  80 — 
85°  and  95 — 96°,  respectively.  40%  saturation  of 
the  saline  extract  of  the  meal  precipitates  globulin  I 
(con  cajanin,  N  15-19%,  S  1-01%).  By  increasing  the 
ammonium  sulphate  content  of  the  filtrate  to  60%  a 
precipitate  of  mixed  globulins  occurs  and  is  removed. 
Further  increase  in  the  ammonium  sulphate  content 
to  90%  precipitates  globulin  II  ( cajanin ,  N  16-19% 
S  0-38%,  present  in  the  largest  amount).  The  albu¬ 
min,  prepared  from  the  acidified  filtrate  after  removal 
of  globulins  by  heating  at  55°  for  J  hr.  and  treatment 
of  the  precipitate  as  in  the  case  of  globulins,  has 
isoelectric  point  at  pa  4-2,  that  of  both  globulins 
being  about  5-0.  The  albumin,  cajanin,  and  con¬ 
cajanin  contain  cystine  2-32,  1-39,  1-98,  tryptophan 
2  05,  0-21,  1-48,  and  tyrosine  — ,  3-16,  and  3-45%, 
respectively.  All  three  proteins  contain  a  high  per¬ 
centage  of  the  essential  acids  lysine  and  arginine, 
although  cajanin  is  deficient  in  tryptophan.  The 
meal  is  therefore  not  a  complete  protein  food  by  itself. 
The  results  for  the  jlavus  variety-  approximate  to  those 
for  the  bicolor  variety.  P.  G.  Marshall. 

Transport  of  nitrogenous  substances  in  the 
cotton  plant.  II.  Concentration  gradients. 
E.  J.  Maskell  and  T.  G.  Mason  (Ann.  Bot.,  1929, 
43,  615—652). — Sea  Island  cotton  plants  devoid  of 
bolls  were  used  in  the  majority  of  the  experiments. 
In  the  bark,  although  organic  nitrogen  is  being 
transported  downwards,  there  is  a  negative  vertical 
gradient  for  non-protein-nitrogen,  the  greater  part  of 
which  is  asparagine.  With  protein-nitrogen  the 


gradient  is  absent,  whilst  for  carbohydrate  it  is 
positive.  In  the  wood  the  gradient  for  non-protein- 
nitrogen  is  reversed  as  it  is  in  the  leaf,  in  which  there 
is  also  a  positive  gradient  for  protein-nitrogen,  a 
phenomenon  not  shown  either  by  the  wood  or  the 
bark.  The  negative  gradient  for  non-protein-nitrogen 
is  greater  in  the  inner  layers  of  the  bark  than  in  the 
outer,  and  the  mobile  form  of  nitrogen  for  the  down¬ 
ward  transport  in  the  bark  appears  to  be  residual 
nitrogen.  The  radial  concentration  gradient  in  the 
bark  (inner  minus  outer)  for  non-protein-nitrogen  is 
positive,  but  the  asparagine-nitrogen  only  accounts 
for  a  minor  portion  of  this  fraction,  whereas  the  amino- 
acid-  plus  residual  nitrogen  forms  the  major  portion. 
The  following  types  of  distribution  are  shown  :  (1) 
the  amino-acid-  and  residual  nitrogen  plus  nitrate- 
nitrogen  fractions  have  high  values  in  the  sieve  tubes 
and  low  values  in  the  cortex  and  ray  tissues,  (2) 
reducing  sugars  show  an  exactly  reverse  behaviour, 
(3)  the  asparagine  content  of  the  sieve  tubes  is  nearly 
double  that  of  the  cortex,  but  is  higher  still  in  the  ray 
tissues,  (4)  protein-nitrogen  has  a  lower  concentration 
in  the  rays  than  in  the  other  tissues.  The  gradient 
of  non-protein-nitrogen  out  of  the  leaf  is  almost 
entirely  due  to  residual  nitrogen,  the  drop  being  very 
marked  between  parenchyma  and  midrib,  whereas 
asparagine-nitrogen  shows  only  a  small  change  in 
concentration.  The  nitrate-nitrogen  gradient  from 
petiole  through  midrib  to  parenchyma  is  in  the 
opposite  direction  and  is  well  marked.  It  is  suggested 
that  the  gradient  for  non-protein-nitrogen  in  the  sieve 
tubes  of  the  bark  is  in  reality  positive,  but  is  masked 
by  a  strong  negative  gradient  in  the  companion  cells. 
The  evidence  brought  forward  favours  the  theory  that 
amino-acids  or  residual  nitrogen  are  mainly  concerned 
with  transport,  whilst  asparagine  is  concerned  with 
storage.  (Cf.  A.,  1929,  854.)  P.  G.  Marshall. 

Regularities  in  the  glyceride  structure  of 
vegetable  seed-fats.  G.  Collin  and  T.  P.  Hilditch 
(Biochem.  J.,  1929,  23,  1273 — 1289). — The  composi¬ 
tion  of  the  total  fatty  acids  of  the  fat,  the  fully 
saturated  glycerides,  and  the  fatty'  acids  in  the  fully' 
saturated  glycerides  has  been  determined  in  dika  fat 
(kernel-fat  from  various  species  of  Irvingia),  nutmeg 
butter  ( Myristica  ojficinalis)  fat,  M.  malabarica  fat, 
and  laurel  fat.  The  results  are  compared  with  those 
obtained  from  other  sccd-fats.  The  first  two  fats 
have  shown  a  similar  association  ratio  for  the  saturated 
and  unsaturated  acids,  whilst  M.  malabarica  was 
found  to  be  somewhat  exceptional  in  this  respect. 
The  figures  obtained  for  laurel  fat  suggest  the  presence 
of  tri-unsaturated  glycerides  in  quantity. 

S.  S.  Zilva. 

Organic  phosphorus  compounds  in  plants  and 
animals,  I.  Phosphatides  and  lecithides  from 
the  bean  (F icia  faba).  II.  Diffusion  of  water- 
insoluble  phosphatides  and  of  the  colouring 
matter  of  the  cells  from  the  carrot  (Beta  vulgaris, 
Rapa  f.  rubra).  II.  Magistris  and  P.  Schafer 
(Biochem.  Z.,  1929,  214,  401—439,  440— 481).— I. 
The  water-soluble  dialysable  phosphatides  of  the  bean 
and  the  lecithides  obtained  from  it  by  extraction  with 
hot  solvents  (preferably'  alcohol)  have  been  examined 
and  it  has  been  shown  that  products  obtained  by  any 
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other  method  than  dialysis  in  cold  water  differ  pro¬ 
foundly  from  those  originally  present  in  the  source. 
The  material  obtained  by  such  dialysis  was  insoluble 
in  organic  solvents  but  hygroscopic  and  easily  soluble 
in  water.  It  was  separated  into  three  fractions  :  (i) 
that  precipitated  by  a  mixture  of  methyl  and  ethyl 
alcohols  and  by  acetone;  (ii)  that  precipitated  by 
calcium  or  barium  chloride,  (iii)  the  residual  fraction. 
(Precipitation  with  salts  of  heavy  metals  is  not 
recommended.)  The  products  of  acid  hydrolysis  of 
fraction  (i)  were :  choline,  aminoethyl  alcohol, 
glycerophosphoric  acid,  an  unsaturated  fatty  acid, 
palmitic  acid,  a  carbohydrate,  and  (possibly)  phyto¬ 
sterol  ;  those  of  fraction  (ii) :  palmitic  acid  (possibly 
also  stearic  acid),  choline,  glycerophosphoric  acid,  and 
a  carbohydrate ;  and  those  of  fraction  (iii) :  palmitic, 
oleic,  and  linoleic  acids,  a  base  isomeric  with  betaine, 
choline,  aminoethyl  alcohol,  glutaric  and  glycero¬ 
phosphoric  acids,  a  carbohydrate,  and  (possibly) 
arginine.  The  lecithides,  on  acid  hydrolysis,  yielded 
choline,  glycerophosphoric  acid,  palmitic  and  oleic 
acids,  and  dextrose. 

II.  The  influence  of  such  external  factors  as  change 
the  permeability  of  the  walls  of  the  cells  on  the 
diffusion  of  water-insoluble  phosphatides  and  of 
colouring  matter  from  portions  of  carrot  has  been 
studied.  Neither  the  phosphatides  nor  the  dyes  pass 
into  water  at  the  ordinary  temperature,  but  at  higher 
temperatures  both  diffuse  readily  until  at  30°  an 
irreversible  change  takes  place  in  the  cells.  Below  30° 
the  process  is  completely  reversible.  Irradiation  also 
causes  increase  in  the  amounts  of  phosphatide  and  dye 
which  diffuse  into  water.  The  presence  of  alkali  or 
magnesium  ions  favours  the  diffusion  of  the  phos¬ 
phatides,  but  ions  of  the  alkaline-earth  metals  inhibit 
it.  The  combined  influence  of  salts  and  higher  tem¬ 
peratures  (not  above  30°)  greatly  increases  the  per¬ 
meability  of  the  cell-walls.  Alkalis  and  (to  a  greater 
extent)  acids,  within  certain  limits  of  concentration, 
favour  diffusion.  In  the  case  of  strong  (but  not  weak) 
acids  and  bases  the  extent  of  diffusion  increases  as  the 
concentration  of  substance  is  increased  until  a  maxi¬ 
mum  is  reached,  and  then  the  amount  diffused  begins 
to  decrease.  Progressive  addition  of  salts  to  acid  or 
alkaline  solutions  reduces  diffusion  of  phosphatide 
eventually  to  zero.  The  effect  of  other  agents  on 
diffusion  has  been  studied.  Substances  which  increase 
the  power  of  the  cells  to  take  up  water  favour  the 
diffusion  of  the  phosphatides  and  dyes :  those  which 
have  a  dehydrating  effect  retard  the  diffusion.  The 
results  can  be  explained  on  the  supposition  that  the 
cells  are  enclosed  in  phosphatide-protein  membranes. 

W.  McCartney. 

Phosphatides  in  potatoes,  turnips,  and  carrots. 
B.  Rewald  (Biochem.  Z.,  1929,  216,  11—14).— 
Potatoes,  turnips,  and  carrots  contain  up  to  0-5%  of 
phosphatides  which  can  be  purified  by  precipitation 
from  cooled  acetone.  W.  McCartney. 

Distribution  of  phosphatides  in  seeds  and 
seedlings.  B.  Rewald  (Biochem.  Z.,  1929,  216, 
15—18). — The  phosphatide  content  of  young  soya 
plants  (5  weeks  old)  differs  only  slightly  from  that  of 
the  beans  from  which  they  are  grown.  Most  of  the 
phosphatide  of  the  plants  is  found  in  the  green 


portions;  the  roots  and  cotyledons  contain  very 
little.  W.  McCartney. 

Degradation  of  wood  by  simultaneous  action 
of  ethyl  alcohol  and  hydrochloric  acid.  W.  G. 
Campbell  (Biochem.  J.,  1929,  23,  1225 — 1232). — - 
The  action  of  the  above  reagents  under  various 
conditions  on  the  wood  of  •  Sitka  spruce  has  been 
studied.  At  least  two  reactions  are  involved,  namely, 
the  hydrolysis  of  carbohydrates  influenced  by  the 
presence  of  alcohol,  and  the  action  of  alcohol  on  lignin 
in  the  presence  of  hydrochloric  acid.  Absence  of 
water  from  the  system  favours  depletion  of  carbo¬ 
hydrates,  the  maximum  effect  on  the  lignin  in  wood 
being  obtained  by  treating  the  oven-dr}7  material  with 
a  concentrated  solution  of  hydrogen  chloride  in 
absolute  alcohol.  The  association  of  lignin  and 
cellulose  in  wood  is  of  a  physical  rather  than  a  chemical 
nature.  As  the  extracts  obtained  from  the  wood  after 
treatment  with  acid  alcohol  solutions  were  derived 
from  portions  of  all  the  main  constituents,  the  precipit¬ 
ate  of  “  alcoholysis  lignin  ”  obtained  on  neutralisation 
contains  most  probably  constituents  other  than 
lignin.  S.  S.  Zilva. 

Biological  decomposition  of  plant  materials. 
I.  Nature  and  quantity  of  furfuraldehyde- 
yielding  substances  in  straws.  II.  Role  of 
furfuraldehyde-yielding  substances  in  the  de¬ 
composition  of  straws.  A.  G.  Norman  (Biochem. 
J„  1929, 23,  1353— 13GG,  1367— 1384).— I.  Oat  straw 
contains  approximately  22-8%  of  free  hemicelluloses 
consisting  of  a  hemicellulose  A  with  about  11%  of 
uronic  anhydride,  79%  of  arabinose  and  xylose,  and 
10%  of  anhydrogalactose,  and  a  hemicellulose  B  with 
about  the  same  percentage  of  furfuraldehyde  but 
containing  32%  of  uronic  anhydride  and  G8%  of 
arabinose.  Rye  straw  contains  about  33%  of  free 
hemicelluloses,  the  A  fraction  consisting  of  approxim¬ 
ately  5%  of  uronic  anhydride,  60%  of  anhydro- 
pentose,  and  35%  of  anhydrohexose,  and  the  B 
fraction  containing  approximately  29%  of  uronic 
anhydride,  60%  of  anhydropentose,  and  11%  of 
anhydrohexose.  The  substance  yielding  furfuralde- 
hyde  associated  with  the  Cross  and  Bevan  cellulose 
fraction  in  both  oats  and  rye  does  not  consist  of 
oxidation  products  arising  from  the  chlorination 
process,  but  is  due  to  xylan  free  from  uronic  groups. 
This  xylan  is  extremely  resistant  to  extraction. 
Figures  obtained  for  “  pentosan  ”  by  the  use  of  the 
Krober  factor  on  total  furfuraldehyde  yield  are 
untrustworthy. 

II.  The  most  prominent  feature  of  the  decom¬ 
position  of  straw  under  optimum  conditions  by  a 
mixed  natural  flora  in  the  presence  of  sufficient 
available  nitrogen,  is  the  rapid  loss  of  cellulose  which 
accounts  for  the  major  part  of  the  loss  of  organic 
matter.  The  hemicelluloses  decompose  very  rapidly 
in  the  first  few  days  and  then  remain  at  much  the 
same  level  while  the  cellulose  is  still  decreasing.  The 
xylan  associated  with  Cross  and  Bevan  cellulose 
fraction  is  removed  slowly,  the  rate  being  controlled 
by  the  loss  of  the  cellulose  with  which  it  is  intimately 
associated.  A  transitory  intermediary  substance 
which  yields  furfuraldehyde  is  produced.  The  Joss  of 
uronic  acid  from  the  straw  is  steady  but  small  and  is 
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not  paralleled  by  the  apparent  loss  of  hemicellulose. 
Pectin*ds  removed  during  the  decomposition  only  if 
acid  conditions  set  in.  A  compound  determined  as 
pectin  is  synthesised  in  the  process  of  fermentation. 
Decomposition  is  favoured  by  the  presence  of  cellulose 
and  hemicelluloses  and  is  retarded  by  the  presence  of 
the  lignin  fraction.  Rye  straw  made  practically,  hemi- 
cellulose-free  by  extraction  is  decomposed.  A  simple 
method  for  the  prediction  of  probability  of  decom¬ 
position  of  any  plant  material  is  given. 

S.  S.  ZlLYA. 

Presence  and  distribution  of  titanium  in 
phanerogamic  plants.  G.  Bertrand  and  (Mme.) 
C.  Voronca-Spirt  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
1044 — 1052).— See  A.,  1929,  855. 

Occurrence  of  iodides,  bromides,  and  iodide- 
oxidases  in  marine  algae.  H.  Kytts  (Z.  physiol. 
Chem.,  1929,  186,  60 — 84).— The  iodine  content  of  a 
number  of  marine  algae  was  determined  by  means  of 
starch  solution  and  hydrogen  peroxide  after  ashing  the 
material.  The  highest  iodine  value  was  shown  by 
Traillhlla  intricata  (0-53%  on  the  undried  material). 
Iodine  appears  to  be  present  in  both  organic  and 
inorganic  combination.  Bromine  occurs  in  many 
algee,  particularly  in  the  Rhodomelacece  in  organic 
combination.  Iodide-oxidases  are  present  in  many 
species.  In  the  brown  algso  they  diffuse  easily  out  of 
the  living  cell ;  the  oxidases  of  the  red  algse  can  be 
detected  only  after  death  of  the  cell.  No  evidence 
was  obtained  in  Laminaria  from  the  Swedish  coast  for 
the  so-called  “  iodine  volatilisation  ”  noted  by  other 
observers.  J.  H.  Birkins'haw. 

Inorganic  nitrogen  compounds  in  the  sap  of 
plants.  I.  E.  Bikov  (Bull.  inst.  recherches  biol. 
Univ.  Perm,  1929,  6,  No.  6,  277 — 290). — The  nitrate 
content  of  maize  decreases  on  transfer  to  water  or  a 
solution  free  from  nitrate.  The  ammonia-  and 
nitrate-nitrogen  contents  of  the  sap  of  maize  grown  in 
ammonium  salt,  nitrate,  or  nitrite  solutions  resemble 
those  for  plants  grown  in  soil.  Nitrite  is  transformed 
into  other  forms  more,  and  nitrate  less,  rapidly  than 
other  mineral  nitrogen  compounds. 

Chemical  Abstracts. 

Nitrates  and  ammonium  salts  as  sources  of 
nitrogen  for  higher  plants  at  constant  pa.  K. 
Pirschle  (Ber.  Deut.  bot.  Ges.,  1929,  47,  86—92). — 
Plants  have  been  grown  in  running  salt  solution 
at  various  pn  ranges  between  3  and  9,  in  one  case 
nitrates,  and  in  the  other  ammonium  salts,  being 
used  as  the  sole  source  of  nitrogen.  The  pa-growth 
curves  show  in  most  cases  two  peaks,  or  growth 
optima,  at  pK  4 — 5  and  7—8.  In  all  but  two  of 
numerous  experiments  growth  was  much  more 
vigorous  On  nitrate  than  on  ammonium  salts,  although 
in  the  region  of  the  neutral  point  the  effect  was 
minimised.  Similar  results  were  obtained  by  pot- 
growths  of  wheat  and  oats.  Disagreement  with  the 
results  of  Prianisclmikov  (A,  1929,  72S)  is  attributed 
to  differences  in  the  nutrient  salt  solutions  and  other 
factors.  K.  V.  Thdlvnn. 

Relative  importance  of  sulphur  and  phos¬ 
phorus  in  plant  nutrition.  G.  Bertrand  and 
L.  StlbersteCs  (Compt.  rend.,  1929,  189.  1045— 


1049). — The  sulphur :  phosphorus  ratio  has  been  deter¬ 
mined  for  34  plants  (or  various  parts)  and  is  found  to 
vary  between  0-3  and  1-7.  The  results  emphasise 
the  importance  of  an  adequate  amount  of  sulphur  in 
fertilisers.  H.  Burton. 

Antagonistic  action  of  Calcium  and  magnesium 
ions  on  seeded  peas.  F.  Boleloucky  (Zemed. 
Archiy,  1928,  9,  493). — Peas  absorb  calcium  during 
the  whole  vegetative  period;  the  absorption  is 
maximal  during  the  formation  of  stalks  and  leaves, 
and  decreases  after  the  formation  of  the.  nodules, 
whilst  that  of  magnesium,  which  is  low  during  early 
development,  then  increases.  Calcium  and  magnes¬ 
ium  are  replaceable,  although  not  so  physiologically. 
Peas  withstand  an  excess  of  both  elements,  but  not 
of  one  in  absence  of  the  other.  Lack  Of  magnesium 
lowers  the  yield  to  a  greater  extent  than  lack  of 
calcium,  but  both  are  normally  necessary  to  produce 
a  good  crop.  Chemical  Abstracts. 

Equilibrium  of  potassium  and  nitrogen  in 
peat,  water,  and  alluvium.  W.  R.  Rudiger  (Bio- 
chem.  Z.,  1929,  215,  387 — 397).— The  potassium  and 
nitrogen  contents  of  peat,  flowing  water,  and  alluvium 
show  an  inverse  relationship,  the  product  giving  a 
constant.  The  same  hyperbolic  relationship  is  shown 
to  hold  for  a  variety  of  plants. 

P.  W.  Clutterbuck. 

Regulation  of  the  reaction  of  an  external 
solution  by  plants.  D.  A.  Sabinin  and  E.  G. 
Minina  (Bull.  inst.  recherches  biol.  Univ.  Perm, 
1928,  6,  No.  4,  165 — 190),— Plants  able  to  assimilate 
calcium  phosphate  do  not  reach  equilibrium  with  the 
nutrient  solution  at  more  acid  reactions.  Such  plants 
secrete  more  organic  acids  at  the  zone  of  pn  equi¬ 
librium  than  do  non-assimilating  plants. 

Chemical  Abstracts. 

Assimilation  of  phosphoric  acid  by  barley  in 
an  aqueous  solution.  0.  Tueva  (Bull.  inst. 
recherches  biol.  Univ.  Perm,  1929,  6,  No.  6,  261— 
275). — With  high  concentration  of  phosphate  absorp¬ 
tion  continued  to  the  end  of  the  vegetativo  period, 
and  migration  of  phosphate  from  vegetative  to  re¬ 
productive  organs  did  not  occur.  Such  migration 
occurred  on  restriction  of  the  quantity  of  phosphate. 
Aii  excess  reduces  the  yield. 

Chemical  Abstracts. 

Destruction  of  oak  wood  by  powder  post  and 
death  watch  beetles  Lyctus  sp.  and  Xestobium 
sp.  (Biochem.  J.,  1929,  23,  1290—1293). — Lyctus 
frass  (borings  collected  from  a  number  of  samples  of 
infected  English  oak  sapwood)  is  of  the  same  general 
composition  as  sound  English  oak  sapwood  of  a 
similar  particle  size.  Xestobium  frass  collected  from 
a  badly  infected  sample  of  English  oak  heartwood 
showed  a  higher  alkali-solubility  and  lignin  content 
and  a  lower  cellulose  and  pentosan  content  than  the 
healthy  wood.  Part  of  the  latter  components  in  the 
original  wood  must  have  been  consumed  during 
larval  activity.  S.  S-  Zilva. 

Chemical  aspect  of  disease-resistance  in  the 
onion.  J.  C.  Walker,  K.  P.  Link,  and  H.  R. 
Angell  (Proc.  Nat.  Acad.  Sci.,  1929, 15,  845 — 850). — 
See  A.,  1929,  613.  C.  A.  Silberrad. 
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New  bands  in  the  secondary  spectrum  of 
hydrogen.  II.  D.  B.  Deodhar  (Phil.  Mag.,  1930, 
[vii],  9,  37 — 49). — A  detailed  examination  of  seven  new 
band  systems  in  the  blue  region  of  the  secondary 
hydrogen  spectrum  is  described.  The  frequencies  of 
the  null  lines  in  each  system  have  been  determined 
from  the  Q(l),  P( 2),  and  12(1)  members  and  the 
values  are  in  good  agreement,  those  corresponding 
with  the  Q(l)  members  being  21323-17,  2144445, 
21580-70,  21716-22,  21885-13,  22063-62,  and  22261-70. 
In  each  band  the  initial  moment  of  inertia  is  greater 
than  the  final  one  and  the  moment  of  inertia  decreases 
gradually  with  the  increasing  frequency.  The  bands 
are  attributed  to  excited  hydrogen  molecules  and  it  is 
suggested  that  they  are  related  to  band  systems  in  the 
yellow  region  of  the  spectrum  previously  described 
(A.,  1928,  1067).  A.  E.  Mitchell. 

Theory  of  relativity  and  the  spectral  lines  of 
hydrogen.  T.  Ramos  (Ann.  Acad.  Brasil.  Sci., 

1929,  1,  20 — 27). — Mathematical.  The  Balmer  series 
of  the  hydrogen  spectra  is  discussed  from  the  point  of 
view  of  the  general  theory  of  relativity. 

H.  F.  Gillbe. 

Dissymmetry  of  emission  of  series  lines.  J. 
Stark  (Naturwiss.,  1929,  17,  983). — Experiments  on 
the  line  series  of  hydrogen  and  helium  have  shown  in 
both  cases  that  those  lines  which  are  shifted  to  the 
red  by  the  electric  field  are  emitted,  along  the  axis  of 
the  field,  with  greater  intensity  against  the  field  than 
in  the  direction  of  the  field.  The  effect  is  reversed  in 
the  case  of  those  lines  which  are  shifted  towards  the 
violet.  G.  E.  Wentworth. 

Radiation  from  the  hydrogen-oxygen  flame. 
W.  E.  Garner  and  K.  Tawada  (Trans.  Faraday  Soc., 

1930,  26,  36 — 45). — Measurements  of  the  infra-red 
radiation  from  “  wet  ”  and  “  dry  ”  hydrogen-oxygen 
explosions  do  not  confirm  the  conclusions  reached 
indirectly  by  Wohl  and  Elbe  (A.,  1929,  1394)  that  the 
“  dry  ”  flame  exhibits  chemiluminescence  which  is 
suppressed  on  saturation  with  water.  The  radiation- 
composition  curve  for  mixtures  of  dry  hydrogen  and 
oxygen  shows  a  maximum  at  55%  H  and  a  subsidiary 
peak  at  20%.  The  radiation  decreases  with  the  pres¬ 
sure  more  rapidly  than  the  pressure  itself.  The  density 
of  an  inert  gas  determines  its  effect  on  the  amount  of 
radiation  emitted ;  thus  argon,  oxygen,  and  nitrogen 
increase  it,  whilst  it  is  diminished  by  hydrogen  or 
helium.  When  2  volumes  of  argon  are  added  to  3 
volumes  of  the  stoicheiometrical  hydrogen-oxygen 
mixture,  there  is  a  threefold  increase  in  the  radiation 
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emitted.  These  effects  are  attributed  to  changes  in 
the  duration  of  the  high  temperature  of  the  flame,  and 
it  is  concluded  that  the  phenomena  are  best  explained 
by  assuming  that  the  radiation  from  this  flame  is 
thermal  in  character.  J.  W.  Smith. 

Lyman  helium  lines.  F.  Paschen  (Sitzungsber. 
Preuss.  Akad.  Wiss.  Berlin,  1929,  662 — 666). — The 
calculation  of  the  wave-lengths  of  spectral  lines  is 
now  based  on  certain  spectral  laws.  Many  spectra  are 
sufficiently  accurately  analysed  to  permit  the  calcul¬ 
ation  of  short  wave-lengths  on  the  basis  of  their  term 
systems,  e.g.,  A1  n  and  Hg  ii.  The  wave-lengths  of 
the  intensity  maxima  of  the  hydrogen  and  He  ii  spectra 
are  calculated  with  reference  to  the  relativistic  fine 
structure  and  intensity  of  the  components.  Using 
these  as  standards,  the  lines  of  the  He  i  series  dis¬ 
covered  by  Lyman  are  fixed.  A  spectrogram  by 
Kruger  on  which  the  hydrogen  series  and  both  the 
helium  spectra  He  I  and  He  ii  were  present  with  great 
sharpness  was  used.  A.  J.  Mee. 

Fine  structure  and  Zeeman  effects  in  helium 
band  lines.  R.  S.  Mulliken  and  G.  S.  Monk 
(Physical  Rev.,  1929,  (iij,  34,  1530— 1540).— Second 
and  third  order  grating  photographs  of  helium  band 
lines  A  6400,  5733,  4546,  and  others,  having  the  23II 
state  as  their  final  electron  level  show  fine  structure. 
The  33II  — >  23S  bands  (AX  4650,  4670)  show  no 
evidence  of  fine  structure.  The  23II  levels  show  types 
of  fine  structure  for  the  odd  and  even  K  values. 
Theoretical  interpretation  of  observed  fine  structures 
is  discussed.  The  Zeeman  effect  of  the  A  6400  band 
(33S  — >-  23II)  was  investigated  at  three  field  strengths. 
The  Zeeman  patterns  replacing  the  original  fine  struc¬ 
tures  are  in  good  agreement  with  predictions  for  a 
*2  — >-  1n  transition,  indicating  that  the  spin  effect 
giving  rise  to  the  original  fine  structure  is  over¬ 
powered  by  the  external  field.  N.  M.  Bligh. 

Spectrum  of  helium.  D.  Burger  (Arch.  Neer- 
land.,  1929,  [iii  a],  12,  147—163;  cf.  A.,  1926,  985; 
1929,  732). — A  repetition  of  work  already  published. 

C.  A.  SlLBERRAD. 

Hydrogen-like  spectra  of  lithium  and  beryll¬ 
ium  in  the  extreme  ultra-violet.  B.  Edl£n  and 
A.  Ericson  (Nature,  1930,  125,  233— 234).— The 
strongest  lines  135-02  and  113-93  A.  in  the  hydrogen¬ 
like  spectra  of  Li  in  and  75-94  A.  of  Be  rv  have  been 
observed.  L.  S.  Theobald. 

Condensed  spark  spectra  in  the  extreme 
ultra-violet  to  88  A.  B.  Edlkn  and  A.  Ericson 
(Compt.  rend.,  1930,  190,  116—118:  cf.  A.,  1929 
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1350). — By  a  further  improvement  of  the  apparatus 
previously  used,  lines  down  to  l'»S0— 3'Pj  of  beryllium, 
88-36  A.,  have  been  measured,  as  also  many  additional 
lines  in  the  spectra  of  0  nr,  O  iv,  O  v,  and  O  it,  and 
lines  belonging  to  Mg  in,  A1  iv,  and  Si  V.  The  ionis¬ 
ation  potentials  of  0  hi,  0  rv,  0  v,  and  Ovi  are 
respectively  54*87,  76-90,  110-5  (uncertain),  and 
137-49  volts.  C.  A.  Silbekrad. 

Perturbations  in  band  spectra.  II.  J.  E. 
Rosenthal  and  F.  A.  Jenkins  (Proc.  Nat.  Acad.  Sci., 
1929,  15,  890—902;  of.  A.,  1929,  866).— Perturb¬ 
ations  in  the  carbon  monoxide  l8 — >4P  bands  were 
investigated  by  measuring  the  band  lines  from  a  set. 
of  grating  plates  and  plotting  curves  for  deviations 
from  the  formula)  for  regular  lines  of  the  band.  An 
analysis  of  the  rotation  structure  of  the  system  had 
indicated  abnormalities  in  the  (0,0)  and  (1,0)  bands, 
and  some  other  anomalies.  These  irregularities  are 
shown  to  bo  due  probably  to  perturbations  of  the 
rotation  terms  of  the  1P  state.  Results  indicate  that 
the  rotation  terms  of  the  lP  state  are  crossed  by  terms 
of  another  electronic  state  in  such  a  way  that  terms  of 
equal  j  come  into  close  coincidence.  N.  M.  Blush. 

Zeeman  effect  in  the  MgH  bands.  G.  M. 
Almy  and  F.  H.  Crawford  (Physical  Rev.,  1929.  [ii], 
34, 1517 — 1529 ;  ef.  Watson  and  Perkins,  A.,  1928,2). — 
The  Zeeman  effect  in  the  MgH  sn  — >-  aE  bands  at  fields 
between  5000  and  28,000  gauss  produced  by  a  mag¬ 
nesium  are  in  hydrogen  were  investigated.  Using  Hill’s 
results  (of.  this  vol.,  265)  the  magnetic  energy  pattern 
is  calculated  and  the  line  patterns  in  the  A  5211  band 
are  plotted.  A  description  of  the  observable  patterns 
in  this  band  anil  a  quantitative  comparison  with  theory 
are  tabulated,  and  show  good  agreement.  Qualitative 
intensities  are  discussed.  X.  M.  Bligh. 

Emission  spectrum  of  magnesium,  D.  Vitale 
(Rend.  Aecad.  Sci.  Pis.  Mat.  Napoli.  1929,  [iv],  35. 
155 — 157). — The  spectrum  of  magnesium  obtained  by 
exploding  a  thin  wire  by  the  passage  of  an  electric 
current  has  been  mapped  in  the  region  2733 — 2711  A. 
Lines  of  both  the  are  and  spark  spectra  are  observed. 
The  line  at  4481  is  obtained,  but  not  the  related  line 
at  3104  A,  Reversal  is  shown  in  all  cases  where  a 
tendency  to  this  exists,  with  the  exception  of  the  triplet 
5183,  5172,  5167  A.  R.  K.  Callow. 

Spectrum  of  aluminium  [and  of  other  ele¬ 
ments]  in  the  extreme  ultra-violet.  B.  Edl£x 
and  A.  Ericsson  (Compt.  rend..  1930,  190.  173—174; 
of.  this  vol..  263). — The  wave-lengths  and  intensities 
of  lines  of  the  spectra  of  Xa  iii.  Mg  iv,  A1  v  (group, 
2a*p»  si>— *S)  and  Fn.  Xe  iii.  Xa  iv,  A1  vi 
( pp '  groups,  2saptsP— 2spssP)  are  tabulated.  The 
strongest  line  obtained  in  the  aluminium  (Alv)  spark 
spectrum  is  due  to  the  hitherto,  unknown  doublet 
of  the  lines  27S-720  and  281-402  A.  (ef.  Millikan  and 
Bowen.  A„  1924,  ii,  214).  J.  Grant. 

Band  spectra  of  aluminium  hydride.  E. 
Bkngtsson  and  R.  Rydberg  (Z.  Physik,  1930,  59, 
540 — 557). — The  band  spectra  of  aluminium  hydride 
are  investigated  more  completely.  A  new  band 
system  was  found  in  the  further  ultra-violet  at  a  wave¬ 
length  of  2033  A,,  which  fits  in  very  well  with  the 
scheme  of  electron  levels  in  the  molecule.  It  corre¬ 


sponds  with  tlioswitch  1S" — A  further  investig¬ 
ation  of  the  effect,  of  hydrogen  pressure  on  the  intensity 
of  the  bands  was  carried  out.  As  the  pressure  is 
increased  the  series  gradually  lengthens,  and  the  final 
lines  become  diffuse.  The  dissociation  values  for  the 
different  states  can  be  derived  on  the  basis  of  the 
relationship  between  the  terms  of  A1H  on  the  one 
hand,  and  those  of  the  aluminium  atom  on  the  other. 
Prom  the  rotation  terms  some  conclusions  can  be 
reached  relative  to  the  decomposition  of  the  molecule. 
The  intensity  distribution  inside  a  band  is  obtained 
from  the  relationship  I=i .  cE,Kr.  It  is  probable 
that  the  intensity  effect  is  duo  to  a  labile  change  of 
the  molecule  into  the  111  state.  A.  J.  Mef,. 

Continuous  spectra  of  flames  containing-  the 
halogens.  H.  C.  Urey  and  J.  R.  Bates  (Physical 
Rev.,  1929,  [iij,  34,  1541 — 154S;  cf.  Kondrateev,  A., 
192S,  1075). — The  Franck-Condon  theory  for  the 
dissociation  of  molecules  by  light  (cf.  A.,  1929,  235) 
indicates  that  two  colliding  atoms  may  recombine 
with  emission  of  light  if  appreciable  quantities  of  the 
free  atoms  are  present.  Spectrograms  were  taken  in 
the  visible  and  ultra-violet  of  flames  of  chlorine  and 
hydrogen,  and  hydrogen-oxygen  flames  containing 
the  halogens,  and  the  short  wave-length  limit  of  the 
spectra  was  determined  and  found  to  be  in  agree¬ 
ment  with  the  hypothesis  that  they  are  due  to  the 
recombination  of  the  normal  and'  excited  halogen 
atoms.  Calculations  show  that  there  are  enough 
collisions  of  this  type  in  the  flames  to  account  for  the 
intensity  of  the  light  emitted.  X.  M.  Bligh. 

Classification  of  the  spectral  lines  of  chlorine, 
bromine,  and  iodine.  K.  Asaook  (Mem.  Coll.  Sei. 
Kyoto,  1929,  12,  275 — 326). — The  spectral  lines  of 
these  three  halogens  were  classified  into  arc  and  spark 
types  by  observing  (1)  the  effect  of  constriction  of  a 
part  of  a  Geissler  tube  on  the  intensities  of  the  lines, 
(2)  the  change  of  relative  intensities  resulting  from 
introduction  of  a  capacity  in  the  circuit,  and  (3)  the 
effect  of  insertion  of  self-inductance  in  the  con¬ 
densed  heavy  discharge  circuit.  The  spark  lines  were 
sorted  out  into  spark  and  super-spark  by  varying  the 
intensity  of  a  magnetic  field  applied  to  a  Geissler  tube 
and  by  (2)  and  (3)  above.  Arc  lines  were  found  only  in 
the  visible  region,  whereas  spark  lines  were  distributed 
all  over  the  region  investigated.  W.  E.  Downey. 

Wave-lengths  of  the  blue  argon  spectrum 
with  contributions  to  the  term  analysis.  A.  H. 
Rosenthal  (Ann.  Physik,  1930,  [v],  4,  49 — 81). — 
The  intense  blue  glow  excited  in  carefully  purified 
argon  using  discharge  tubes  of  various  types  has  been 
studied  in  the  region  2100 — 9000  A.,  by  means  of  a 
Rowland  grating  and  prism  spectrographs.  The 
spectrum  discloses  a  very  large  number  of  lines,  many 
beingrecorded  for  the  first  time.  Part  of  the  spectrum 
can  be  classified  in  the  doublet-quadruplet-multiplet 
system  of  A  ii  with  the  limit  SP,  and  14  new  terms  of 
this  system  have  been  calculated.  R.  A.  Morton. 

Atomic  resonance  radiation  in  potassium 
vapour.  J.  R.  Xiklsex  and  X.  Wright  (J.  Opt. 
Soe.  Amer.,  1930,  20,  27 — 30). — Resonance  radiation 
was  excited  in  a  tube  illuminated  by  a  specially  con¬ 
structed  argon-tilled  arc  lamp  containing;  potassium 
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vapour,  and  was  observed  first  at  170°,  increasing  in 
intensity  to  215°,  at  which  temperature  the  red 
potassium  doublet  was  observed  spectroscopically. 
A  line  in  the  violet  was  faintly  indicated. 

X.  31.  Bligh. 

New  band  system  of  titanium  oxide.  A.  Christy 
(Astrophys.  J.,  1929,  70,  1 — 10). — -Twenty-two  bands 
between  5737  and  79SS  A.  are  now  arranged  in  a  new 
system,  the  lower  level  of  which  is  the  same  as  that 
of  the  blue-green  system.  Evidence  has  been  obtained 
of  the  presence  of  ^-branches  in  these  bands,  indicating 
that  the  transition  is  a  3P—3S.  The  moment  of  inertia 
of  the  molecule  in  the  3S-state  is  estimated  to  be 
54-SxlO-10  g.-cm.2,  and  the  corresponding  nuclear 
separation  is  1  -66  x  10-5  cm.  The  heat  of  dissociation 
for  the  lowest  level,  with  linear  extrapolation,  is  6-74 
volts.  The  two  systems  are  resonance  systems  of  the 
TiO  molecule.  At  3300D  Abs.,  the  temperature  at 
which  the  titanium  bands  persist  in  stellar  spectra, 
Pn  ■  Po  'Pm— 10-3  atm.,  where  p  is  the  partial  pressure. 
The  partial  pressure  of  oxygen  in  stellar  reversing 
layers  is  estimated  to  be  about  10'JS  atm. 

L.  S.  Theobald. 

Structure  of  the  cobalt  spectrum.  HI.  31.  A. 
Catalan  (Anal.  Fis.  Quim.,  1929,  27,  S32 — $45:  cf. 
A.,  192S,  33S). — The  previous  work  has  been  extended, 
and  70  new  lines  are  recorded.  The  calculated 
minimum  ionisation  potential,  i.e.,  the  potential 
necessary  for  the  separation  of  an  electron  of  the 
Sd'As2  configuration  when  the  other  4s  electron  of  the 
atomic  residue  occupies  the  3d  position,  is  7-S  volts. 

H.  F.  Gilt.be. 

Spectrum  of  trebly-ionised  krypton.  D.  P. 
Acharya  (Nature,  1930,  125.  204). — Strong  lines 
having  v  42,475-1  (10)  and  40.560-3  (9)  have  now  been 
observed  in  the  spectrum  of  krypton ;  they  are  the 
4PS— 4Di  and  *P2—iDs  lines.  *  L.  S.  Theobald. 

Separations  in  hyperfine  structure.  S.  Goud- 
smit  and  R.  F.  Bacher  (Physical  Rev.,  1929,  [ii],  34. 
1501 — 1506). — Theoretical.  The  separations  in  hyper- 
fine  structure  are  due  to  the  interaction  energy  between 
the  nuclear  moment  and  the  total  extranuclear 
moment.  The  quantum  mechanics  of  the  spinning 
electron  in  an  s  state  is  applied  to  a  consideration  of 
the  hyperfine  structure  separations  of  those  con¬ 
figurations  which  involve  a  deeply  penetrating  s 
electron.  Results  are  applied  to  these  configurations 
of  Cd  i,  T1  r,  TI  ii.  La  r,  and  La  n.  X.  31.  Bligh. 

Spectrum  of  ionised  xenon  (Xe  n).  C.  J. 
Humphreys  and  T.  L.  De  Bruin  (Science,  192S,  68, 
573).— The  probable  classification  of  combinations  of 
the  xenon  spectrum  from  the  data  of  Abbink  and 
Dorgelo  (A.,  192S,  33S)  is  given.  The  doublet  separ¬ 
ation  is  9621  cm.-1  ~  L.  S.  Theobald. 

Interpretation  of  hyperfine  structure  in  spec¬ 
tral  terms.  H.  E.  White  (Physical  Rev..  1929,  [ii], 
34,  1404 — 1410:  cf.  following  abstract). — The  hyper¬ 
fine  structures  in  cadmium,  bismuth,  and  lanthanum 
are  interpreted ;  term  analysis  indicates  that  for 
cadmium,  the  fine  structures  of  XX  50S6,  4S0Q,  and 
467S  are  due  to  isotopes.  Some  cf  the  fine  structure 
terms  in  bismuth  and  lanthanum  are  inverted,  and  an 
explanation  of  term  inversion,  based  on  the  penetration 
of  an  s  valency  electron,  is  advanced.  X.  31.  Bligh. 


Hyperfine  structure  in  singly-ionised  praseo¬ 
dymium-  H.  E.  White  (Phvsical  Rev.,  1929,  [ii], 
34,  1397—1403:  cf,  A.,  1929,' 1207).— Wave-lengths 
and  frequency  separations  of  the  fine  structure  of  173 
spectral  lines  of  Prn  are  given;  about  100  have  been 
resolved  into  six  components,  and  each  group  reveals 
a  decrease  in  intensity  and  interval  towards  either 
longer  or  shorter  wave-lengths,  and  follows  closely 
the  Lands  interval  rule.  The  quantum  theoretical 
interpretation  of  the  fine  structure  is  deduced  from 
the  assignment  of  angular  momentum  5;'2(h;2~)  to 
the  atomic  nucleus.  X.  31.  Bligh. 

Electric  furnace  spectrum  of  hafnium.  A.  S. 
King  (Astrophys.  J.,  1929,  70,  105— 113). — The 
furnace,  arc,  and  spark  spectra  of  hafnium  between 
2640  and  6500  A.  have  been  photographed.  In  the 
carbon-tube  furnace  a  temperature  of  2600°  is  required 
to  show  any  effective  number  of  lines,  whilst  2900 — 
3000®  is  required  for  the  neutral  spectrum.  33S  Lines 
are  classified  and  compared  with  3^eggc•^s,  data  (A., 
1929,  112).  Lines  belonging  to  the  ionised  atom  are 
apparently  absent  from  the  furnace  spectrum.  Two 
new  bands  with  heads  at  3236  and  4101  A.  are  added 
to  those  given  by  3Ieggers  {Joe.  cit.)  for  the  arc  spec¬ 
trum.  The  whole  band  system  is  attributed  to  the 
oxide  since  it  is  shown  only  in  the  arc  in  air  and  not 
by  the  vacuum-furnace  spectrum. 

L.  S.  Theobald. 

Spectrum  of  ionised  mercury  hydride.  T. 
Hori  (Nature,  1930,  125,  131). — The  system  of 
mercury  hydride  bands  appears  when  an  arc  discharge 
between  mercury  and  tungsten  electrodes  takes  place 
at  a  low  voltage  (60 — 70  volts)  in  an  atmosphere  of 
2  mm.  of  hydrogen.  The  bands  in  the  extreme  ultra¬ 
violet  recorded  by  Jezevski  (A.,  1929,  S)  are  to  be 
associated  with  ionised  mercury  hydride ;  they  belong 
to  a  1E — system.  The  molecular  constants  are 
recorded.  L.  S.  Theobald. 

Series  in  the  spectrum  of  radium  emanation. 
E.  Rasmussen  (Xaturwiss..  1930,  18,  $4 — $5). — The 
arc  spectrum  of  radium  emanation  has  been  investig¬ 
ated  in  the  presence  of  argon  and  helium.  Two  strong 
lines,  presumably  the  resonance  lines,  were  observed  in 
the  Schumann  region,  at  frequencies  55,997  and  6S, SS9 
(Av=12,S92),  corresponding  with  6*903  and  S-49-1 
volts,  respectively.  The  infra-red,  visible,  and  ultra¬ 
violet  spectra  were  also  photographed  and  many  new 
lines  observed.  All  the  strongest  terms  are  arranged 
in  series  which  approach  the  same  limits. 

J.  W.  Smith. 

Zeeman  effect  in  doublet  band  spectra.  E.  L. 
Hm.  (Physical  Rev.,  1929.  [ii],  34,  1507—1516:  cf. 
A.,  1929,  1076). — Theoretical.  The  Zeeman  effect  in 
doublet  bands  is  investigated  by  the  application  of 
perturbation  quantum  mechanics  to  Hand’s  case  {&) 
for  diatomic  molecules.  The  magnetic  terms  are 
treated  as  a  small  correction  to  the  coupling  energy 
between  die  electron  spin  and  orbital  magnetic 
moments :  the  terms  leading  to  a  Paschen-Back  effect 
are  then  included.  A  physical  interpretation  is  dis¬ 
cussed  in  relation  to  experiment.  X.  31.  Bligh. 

Employment  for  spectrography  of  the  extreme 
ultra-violet  of  gratings  at  grazing  incidence. 
31.  de  Broglie  (Compt.  rend.,  1930,  190,  93 — 95: 
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cf.  Thibaud,  A.,  1929,  225). — It  is  suggested  that  a 
crystal  surface  might  serve  as  a  (molecular)  diffraction 
grating  at  grazing  incidence  for  rays  of  very  short 
wave-lengths.  Dempster  has  apparently  effected  the 
diffraction  of  protons  by  this  means. 

C.  A.  Sjlbekrad. 

Spectral  phenomena  in  spark  discharges. 
J.  W.  Beams  (Physical  Rev.,  1930,  fii],  35,  24 — 33; 
cf.  A.,  1926,  1069). — The  differences  in  the  time  of 
appearance  of  the  spectrum  lines  in  sparks  was 
measured  by  two  methods  :  (1)  the  Iverr  cell  method 
dependent  on  the  rapid  disappearance  of  the  Kerr 
effect  in  some  liquids  after  the  electric  field  producing 
it  is  relaxed;  (2)  Henriot’s  method  (cf.  J.  Phys. 
Radium,  1927,  [vi],  8,  443)  for  the  rapid  rotation  of  a 
mirror  which  either  reflects  the  dispersed  light  of  Jhe 
spark  to  a  photographic  plate  or  the  undispersed 
light  to  the  slit  of  a  spectrograph,  the  position  of  the 
beginning  of  a  line  on  the  plate  giving  its  time  of 
appearance.  The  second  method  was  most  suitable 
for  studying  the  appearance  and  duration  of  the 
metallic  lines  not  present  in  the  earliest  stages  of  the 
spark  discharge,  and  the  Kerr  method  for  the  air 
lines  in  the  initial  stages  of  the  spark. 

N.  M.  Bligh. 

Stark  effect  and  polarisation.  R.  Wierl 
(Naturwiss.,  1930,  18,  86). — The  recent  observations 
of  Stark  (this  vol.,  263)  are  discussed  in  connexion  with 
the  views  of  the  author  (cf.  A.,  1929,  367,  963,  1354). 

J.  W.  Smith. 

Spectrum  of  the  solar  corona.  R.  Mecke  and 
R.  Wildt  (Z.  Physik,  1930,  59,  501— 507).— The 
origin  of  the  corona  spectrum  may  possibly  be  ex¬ 
plained  on  the  basis  of  the  Raman  effect.  This  point 
of  view  is  here  considered,  but  no  positive  answer  is 
reached.  It  seems  possible,  however,  to  explain  the 
absorption-less  continuum  of  the  inner  corona  on  the 
basis  of  the  Raman  effect.  A.  J.  Mee. 

Thermal  excitation  of  atoms  in  the  reversing 
layer  of  the  sun.  A.  Unsold  (Astrophys.  J.,  1929, 
69,  322 — 329). — By  means  of  photometric  measure¬ 
ments  of  the  contours  of  a  Fraunhofer  line,  the  number 
of  atoms  in  a  particular  state  of  excitation  lying 
above  1  cm.2  of  the  photosphere,  multiplied  by  the 
oscillatory  power  of  the  line,  has  been  determined. 
The  data  thus  obtained  from  Ca+  and  Ba+  show  that 
for  excitation  potentials  below  1-7  volts  Boltzmann’s 
relation  holds.  An  upper  limit  for  the  transition 
probability  of  the  forbidden  Ca+  lines  42jS' — 3 2Z)  is 
derived,  and  the  lifetime  of  the  metastable  3 2D  state 
must  be  greater  than  10"2  sec.  L.  S.  Theobald. 

Stellar  calcium  lines  in  spectral  types  A  and 
B.  O.  Struve  and  C.  D.  Higgs  (Astrophys.  J., 
1929,  70,  131 — 134). — The  contour  of  the  K  line  of 
Ca++  has  been  determined  in  four  class  A  stars;  in 
only  one  case  does  the  contour  agree  with  the  require¬ 
ments  of  Unsold’s  formula.  The  total  numbers  of 
atoms  in  the  reversing  layer  have  also  been  determined 
for  many  stars;  the  values  range  from  4xl016  for 
type  42  to  3  x  1015  for  type  B5.  L.  S.  Theobald. 

Composition  of  the  sun's  atmosphere.  H.  N. 
Russell  (Astrophys.  J.,  1929, 70, 11 — 82). — -A  survey, 
and  a  discussion  of  existing  evidence  concerning  the 
relative  abundance  of  elements  showing  lines  in  the 


solar  spectrum.  The  energy  of  binding  of  an  electron 
in  different  quantum  states  is  discussed  for  neutral 
atoms  of  atomic  numbers  1 — 39  and  for  singly-ionised 
atoms  of  atomic  numbers  2 — 32.  The  energy  of  bind¬ 
ing  for  an  electron  in  a  given  state  increases  with  the 
atomic  number  and  the  increase  of  energy  is  most 
rapid  when  electrons  are  being  added  to  complete  a 
shell  and  when  s  electrons  are  being  added.  The 
characteristics  of  the  spectra  of  the  elements  present  [ 
are  discussed  and  the  ionisation  potentials  and  most  ; 
persistent  lines  are  tabulated.  The  excitation  poten¬ 
tial,  E,  for  the  strongest  lines  in  the  observable  part 
of  the  spectrum  is  the  main  factor;  almost  all  the 
elements  for  which  this  is  small  appear  in  the  sun 
and  there  are  few  solar  lines  for  which  E>  5  volts, 
the  only  strong  ones  being  those  of  hydrogen.  Using 
the  calibration  of  Rowland’s  scale  previously  developed 
(ibid.,  1928,  68,  1)  and  Unsold’s  investigations  (A., 

1928,  456)  the  abundance  of  various  elements  in  the 
sun’s  atmosphere  is  calculated.  The  numbers  of 
atoms  in  the  more  important  energy  states  for  each 
element  are  determined  and  are  found  to  decrease  j 
with  increased  excitation,  but  somewhat  more  slowly 
than  is  demanded  by  thermodynamical  considerations. 

The  level  of  ionisation  in  the  solar  atmosphere  is 
such  that  atoms  of  8-3  volts  ionisation  potential  are 
50%  ionised. 

Tables  of  the  relative  abundance  of  56  elements  i 
and  6  compounds  show  that  sodium,  magnesium, 
silicon,  potassium,  calcium,  and  iron  form  95%  of 
the  whole  mass.  The  number  of  metallic  atoms  above  | 
1  cm.2  of  the  surface  is  8xl020,  and  80%  of  these 
are  ionised.  The  mean  at.  wt.  is  32  and  their  total 
mass  42  mg. /cm.2  The  elements  of  even  atomic 
number  are  ten  times  as  abundant  as  those  of  odd 
atomic  number.  The  hypothesis  that  the  heaviest 
atoms  sink  below  the  photosphere  is  not  confirmed. 

The  metals  from  sodium  to  zinc,  inclusive,  are  far 
more  common  than  any  others.  Compounds  are 
present  only  in  small  amounts,  cyanogen  being  rarer 
than  scandium,  and  the  presence  of  band  lines  due 
to  C2,  CH,  CN,  NH,  and  BO  constitutes  the  chief 
evidence  for  the  existence  of  carbon,  nitrogen,  and 
boron  in  the  sun.  Most  of  the  elements  which  are 
absent  should  not  show  observable  lines  unless  their 
abundance  is  much  greater  than  is  probable.  The 
possibility  of  discovering  faint  lines  of  some  additional 
rare  earths  and  heavy  metals,  as  well  as  of  boron 
and  phosphorus,  still  exists.  The  abundance  of  the 
non-metals,  especially  of  hydrogen,  is  difficult  to 
estimate  from  the  scanty  data  available,  but  the 
solar  atmosphere  appears  to  contain  60  parts  of 
hydrogen  (by  volume),  2  of  helium,  2  of  oxygen,  1 
part  of  metallic  vapour,  and  0-8  of  free  electrons.  |: 
The  estimated  temperature  of  the  reversing  layer  | 
is  5600°  and  the  pressure  at  its  base  is  0-005  atm.  f: 

L.  S.  Theobald. 

Spectrum  of  B .  7) +  11°  4673.  P.  W.  Merrill 
(Astrophys.  J.,  1929,  69,  330—378). — The  spectrum 
of  this  star  exhibits  bright  lines  of  H,  He,  Fe  ii, 

A1  ii,  A1  nr,  N  n  including  two  forbidden  lines,  Si  I  ( ?), 

Si  n,  Si  in,  Ti  n,  Cr  ir,  Mg  n,  C  n  ( ?),  and  Sc  n  ( ?). 

The  iron  spectrum  includes  some  forbidden  lines.  The 
lines  of  this  star  vary  both  in  position  and  intensity. 

L.  S.  Theobald. 
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New  types  of  emission  spectra.  L.  Vegard 
(Naturwiss.,  1930,  18,  67 — 68). — Study  of  the  lumin¬ 
escence  of  solidified  gases  has  shown  the  existence  of 
a  new  type  of  spectrum  due  to  the  combination  of 
electron  switches  and  atomic  oscillations.  It  is  a  type 
of  vibrational  band  spectrum  uninfluenced  by  rotation. 
A  number  of  spectra  of  this  type  have  been  investigated. 
The  majority  of  series  are  not  made  up  of  single  lines, 
but  of  two  or  more  components,  the  splitting  being 
more  noticeable  at  the  temperature  of  liquid  helium 
than  at  that  of  liquid  hydrogen.  This  multiplicity 
of  lines  does  not  depend  on  rotation  energy,  and 
the  first  explanation  was  based  on  a  decomposition 
of  the  electron  terms.  Series  with  quite  different 
electron  terms  and  different  principal  vibration  series 
show  the  same  frequency  difference  between  successive 
components.  The  separation  is  in  some  cases  ten  to 
fifteen  times  as  large  as  that  corresponding  with  the 
fundamental  frequency  of  molecular  rotation.  It 
is  shown  that  probably  the  force  which  binds  the 
molecules  in  the  crystal  lattice  and  is  closely  bound 
up  with  the  elastic  forces  of  the  crystal  makes  a 
molecule  with  oscillating  atoms  vibrate  itself.  As 
the  distance  between  the  molecules  in  the  lattice  is 
much  greater  than  that  between  the  atoms  in  a 
molecular  element,  the  inner  condition  of  the  molecule 
will  exert  little  effect  on  the  molecular  vibration. 
Hence  the  separation  of  lines  in  series  derived  from 
molecular  oscillations  will  be  nearly  the  same  irrespec¬ 
tive  of  the  inner  condition  of  the  molecular  elements. 

A.  J.  Mee. 

Indefinite  characteristic  spectra.  E.  Schbo- 
dinger  (Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin, 
1929,  668 — 682). — Theoretical.  The  treatment  of 
wave  mechanics  is  applied  to  unidimensional  point 
motion,  and  in  particular  an  extended  spectrum  is 
investigated.  All  so-called  discrete  characteristic 
spectra  are  really  “  almost  ”  discrete,  the  former  being 
an  ideal  case.  A.  J.  Mee. 

JT-Absorption  edges  in  X-ray  spectrum.  H.  T. 
Meyer  (Naturwiss.,  1930,  18,  34). — With  bromates, 
structure  lines  which  are  absent  in  bromides  are 
shown  at  the  bromine  absorption  edge.  The  energy 
difference  between  the  principal  absorption  edge  and 
the  shortest  wave-length  structure  line  reaches  the 
high  value  of  240  volts.  Very  similar  results  are 
obtained  with  arsenates  and  selenates.  Zinc  sulphide 
gave  no  structure  of  the  .^-absorption  edge,  nor  did 
rubidium  carbonate  and  strontium  nitrate.  Yttria 
showed  a  bright  absorption  line  on  the  short-wave 
side  of  the  K-absorption  edge,  but  no  dark  line,  as  in 
the  bromates,  selenates,  and  arsenates.  Zirconium 
nitrate  and  oxychloride  both  exhibited  a  bright  and 
a  dark  line,  the  difference  in  wave-length  between 
the  principal  edge  and  the  dark  line  being  the  same 
for  both  compounds.  Niobium  compounds  indicated 
a  very  weak  dark  line.  Molybdenum  trioxide  gave 
uo  certain  evidence  of  structure.  R.  A.  Morton. 

Form  of  the  X-ray  diffraction  bands  for 
regular  crystals  of  colloidal  size.  C.  C.  Murdock 
(Physical  Rev.,  1930,  [ii],  35,  8 — 23). — Theoretical. 
The  form  of  the  diffraction  bands  of  a  fine  uniform 
crystalline  powder  was  computed  for  the  (1,0,0), 
(1,1,0),  and  (1,1,1)  planes  for  regular  cubical  and 


octahedral  crystals  and  found  to  be  approximately 
that  of  the  Gauss  error  curve,  the  shape  and  half¬ 
intensity  breadth  varying  from  band  to  band  charac¬ 
teristically  with  the  shape  of  the  crystals.  There  is 
a  correlation  between  the  form  of  the  band  and  the 
direction  of  the  corresponding  Bragg  planes  with 
respect  to  the  external  features  of  the  crystal. 

N.  M.  Bligh. 

Scattering  of  X-rays  by  gases.  G.  Herzog 
(Hclv.  phys.  Acta,  1929,  2,  169 — 216;  Chem.  Zentr., 
1929,  ii,  1379). — A  new  method  for  measuring  the 
distribution  of  intensity  is  described,  and  the  results 
of  experiments  with  argon  are  recorded. 

A.  A.  Eldridge. 

Raman  effect  in  the  X-ray  region.  A.  Carrelli 
(Nature,  1930, 125,  201 — 202). — Theoretical.  In  order 
to  observe  this  effect  it  is  necessary  to  use  substances 
presenting  semi-optical  lines,  and  of  low  atomic 
number,  and  to  use  wave-lengths,  directions  of 
observations,  anti  substances  for  which  the  ratio 
E,/|Em|  is  very  high,  where  Ec  is  the  kinetic  energy 
of  the  electron  emitted  for  the  Compton  effect  in  a 
particular  direction  of  observation  and  for  a  given 
exciting  frequency,  and  is  the  energy  of  the  K 
level  if  the  jump  is  A — >l.s.  L.  S.  Theobald. 

Photometric  determination  of  relative  inten¬ 
sities  in  the  (3  group  in  the  L-spectrum  of 
tungsten.  W.  H.  Love  (Med.  J.  Austral.,  1929,  2, 
246). — For  homogeneous  radiations  of  wave-lengths 
corresponding  with  those  in  the  L§  group  of  tungsten 
the  relation  between  the  photographic  density  of  the 
line  and  the  intensity  of  the  radiation  is  linear  when 
the  time  of  exposure  is  constant  and  the  density 
small.  The  relative  intensities  of  the  strongest  four 
lines  were  evaluated.  Chemical  Abstracts. 

Ionisation  and  dissociation  processes  in  gases. 
H.  Kallmann  and  B.  Rosen  (Physikal.  Z.,  1929, 
30,  772— 773).— See  this  vol.,  16. 

Ionisation  potential  of  atomic  configurations 
with  two  electrons.  E.  A.  Hylleraas  (Naturwiss., 

1929,  17,  982). — The  earlier  calculation  of  the  ionis¬ 
ation  potential  of  helium  (cf.  A.,  1928,  698;  1929, 
616)  has  been  applied  to  the  results  recently  obtained 
by  Edlen  for  the  ionisation  potential  of  Li+  and  Be++ 
(A.,  1929,  1350).  The  theoretical  values  are  com¬ 
pared  with  Edldn’s  experimental  values. 

G.  E.  Wentworth. 

Ionisation  potential  of  atomic  configurations 
with  two  electrons.  G.  W.  Kellner  (Naturwiss., 

1930,  18,  86). — A  claim  for  priority  over  Hylleraas 

(preceding  abstract).  The  ionisation  potentials  of  the 
configurations  He,  Li+,  Be++,  B+++,  and  C++++  had 
previously  been  calculated  by  Kellner  using  a  similar 
method  (cf.  A.,  1927,  912).  J.  W.  Smith. 

Detection  of  excitation  potentials  of  various 
spectra  in  gaseous  discharge.  E.  Lau  and  O. 
Reichenheisi  (Naturwiss.,  1930,  18,  86 — 87). — A 
method  is  described  whereby  the  excitation  potentials 
of  different  spectral  lines  can  be  determined  by 
observation  of  the  spectra  in  various  regions  of  the 
positive  column  and  the  Faraday  dark  space  of  a 
gaseous  discharge  tube,  with  and  without  the  addition 
of  a  gas  of  lower  ionisation  potential  than  the  gas 
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under  investigation.  Illustrations  of  the  application 
of  this  method  are  given.  J.  W.  Smith. 

Emission  of  electrons  from  conductors  under 
intense  fields.  P.  W.  Bridgman  (Physical  Rev., 
1920,  [ii],  34,  1411—1417;  cf.  A.,  1928,  213,  682).— 
Theoretical.  The  current  drawn  from  metals  by 
intense  fields  produced  by  the  Volta  P.D.  between 
two  metals  is  discussed  thermodynamically,  using  the 
classical  concept  of  the  electron,  and  modifications 
required  by  the  wave  mechanical  picture  are  examined. 
Expressions  are  given  for  the  change  in  hcat:  of 
evaporation  of  electrons  and  in  the  photo-electric 
threshold  efficiency  produced  by  intense  fields  in  terms 
of  a  slight  change  of  Volta  difference. 

N.  M.  Bligh. 

Effect  of  light  on  the  electron  emission  from 
oxide-coated  filaments.  K.  Newbury  (Physical 
Rev.,  1929,  [ii],  34,  1418—1425;  cf.  Crew,  A.,  1927, 
85).— The  increase  in  electron  emission  from  oxide- 
coated  platinum  filaments  when  light  is  focussed  on 
them  was  studied  as  a  function  of  applied  potential, 
filament  temperature,  and  wave-length  of  the  incident 
light.  The  effect  was  zero  at  zero  applied  field  and 
reached  a  saturation  value  at  from  2  to  10  volts, 
depending  on  the  thickness  of  the  oxide  coating.  At 
an  applied  potential  giving  saturation  the  effect 
reached  a  maximum  at  a  filament  temperature  of 
about  1000°  and  then  decreased.  The  long  wave¬ 
length  limit  of  the  effect  was  about  4000  A. ;  there 
is  a  sharp  increase  in  sensitivity  for  wave-lengths 
less  than  about  2500  A.  Results  can  be  explained 
on  the  assumption  that  the  normal  photo-electric 
emission  so  modifies  the  distribution  of  the  intrinsic 
surface  field  as  to  alter  the  effect  of  the  externally 
applied  field  on  the  work  function  of  the  surface. 

N.  M.  Bligh. 

Investigations  on  secondary  emission.  K. 
Sixtus  (Ann.  Physik,  1929,  [v],  3, 1017— 1054).— The 
emission  of  secondary  electrons  at  the  anode  of  tech¬ 
nical  tubes  with  different  cathode  materials  has  been 
studied.  The  differences  in  secondary  emission  arise 
from  changes  in  the  condition  of  the  anode  follow¬ 
ing  volatilisation  of  the  cathode  material.  The 
geometrical  arrangement  of  electrodes  affects  the 
results.  Striking  irregularities  in  the  course  of  the 
anode  characteristic  between  0  and  10  volts  in  tubes 
with  oxide-equipotential  cathodes  probably  arise  from 
selective  absorption  and  reflexion  in  the  electrode 
surface.  The  measured  contact  P.D.  between  tung¬ 
sten  and  thoriated  tungsten  is  about  10%  smaller 
than  the  difference  in  the  work  of  escape  for  the  two 
materials.  The  magnitude  of  the  secondary  emission 
is  independent  of  the  temperature  of  the  emitting 
substance  over  a  wide  range.  Whilst  the  primary 
emission  of  a  tungsten  wire  is  increased  10s  times 
when  it  is  thoriated,  the  secondary  emission  or  the 
secondary  yield  is  increased  by  not  more  than  20%. 
The  high  characteristic  velocity  of  the  secondary 
electrons  accounts  for  smallness  of  the  increase,  a 
small  reduction  in  the  work  of  escape  making  no  im¬ 
portant  difference.  By  assuming  Maxwellian  velocity 
distribution  of  secondary  electrons  (the  data  show 
approximate  agreement),  the  mean  velocity  of  the 
secondary  electrons  of  metals  is  calculated.  The 


measurements  concerning  electrodes  carrying  a  layer 
of  oxide  disclose  no  clear  relationship  between  work 
of  escape  and  the  strength  of  the  secondary  emission. 

R.  A.  Morton. 

Electron  velocities  in  a  high-frequency  dis¬ 
charge  in  hydrogen.  C.  J.  Brasefield  (Physical 
Rev.,  1930,  [ii],  35,  92—97;  cf.  A.,  1929,  lli5). — 
The  mean  velocity  of  the  electrons  in  a  high-frequency 
discharge  in  hydrogen,  obtained  by  applying  un¬ 
damped  high-frequency  voltages  to  the  movable  elec¬ 
trodes  of  a  cylindrical  tube,  was  determined  from 
the  ratio  of  the  densities  of  certain  singlet  and  triplet 
lines  of  the  molecular  spectrum  of  hydrogen.  It  was 
found  that  the  electron  velocity  increases  with  rise 
of  voltage  at  constant  gas  pressure  and  oscillation 
frequency,  is  greater  the  longer  is  the  wave-length  of 
oscillation  at  given  voltage,  and  decreases  as  the 
pressure  is  increased.  The  mechanism  of  the  dis¬ 
charge  is  discussed  and  an  explanation  of  its  behaviour 
is  proposed.  N.  M.  Bligh. 

Ionisation  of  alkali  atoms  by  slow  electrons. 
H.  Funk  (Ann.  Physik,  1930,  [v],  4,  149— 184).— The 
question  of  ionisation-sharing  for  ionisation  brought 
about  by  collision  of  slow  electrons  is  dealt  with. 
An  apparatus  for  the  determination  of  the  sharing  is 
described.  The  substances  investigated  were  sodium 
and  potassium,  which  were  obtained  in  the  form  of 
an  atomic  radiation.  An  electron  beam  of  approxim¬ 
ately  uniform  velocity  -was  directed  perpendicularly  to 
the  atomic  radiation,  and  the  primary  electron  current 
and  the  resulting  ionic  current  were  measured.  .  From 
these  quantities  the  sharing  can  be  calculated.  The 
sharing  can  be  given  on  the  one  hand  as  a  cross-section 
in  cm.2/cm.3,  by  analogy  with  a  Rainsauer  cross- 
section,  or  as  a  percentage.  The  experiments  show 
a  maximum  effect  in  the  neighbourhood  of  twice  the 
ionisation  potential.  The  value  obtained  for  sodium 
was  29  cm.2 /cm.3,  and  for  potassium  11  cm.2/cm.3 
This  is  in  agreement  with  the  theory  of  Sir  J.  J. 
Thomson  on  ionisation  by  electron  collision,  and  the 
theoretical  values  are  54%  for  sodium  and  50%  for 
potassium.  There  is  thus  also  agreement  as  regards 
the  relative  size  of  the  effect  for  the  two  metals,  but 
the  difference  between  the  values  is  different. 

A.  J.  Meb. 

Effect  of  light  on  the  electron  emission  from 
cerium  dioxide.  C.  E.  Berger  (Physical  Rev., 
1929,  [ii],  34,  15CC— 1574;  cf.  Crew,  A.,  1927,  85).— 
An  increase  in  photo-emission  with  rise  of  temperature 
was  found  for  calcium  iodide,  calcium  oxide,  thorium 
oxide,  and  cerium  oxide  on  platinum,  calcium  oxide 
and  cerium  oxide  on  tungsten,  and  cerium  oxide  on 
nichrome.  No  effect  was  found  for  barium  iodide  on 
platinum  and  zirconium  oxide  on  tungsten.  For 
cerium  dioxide  on  platinum  at  about  1000°  the  photo¬ 
emission  varied  linearly  with  the  intensity  of  the  ultra¬ 
violet  light;  wave-lengths  above  3000  A.  were  not 
effective.  Air,  hydrogen,  or  oxygen  in  small  amounts 
caused  a  decrease  in  the  photo-emission.  The  satur¬ 
ation  photo-currents  showed  an  increase  with  rise  of 
temperature.  The  explanation  of  results  as  a  vari¬ 
ation  of  the  true  photo-electric  effect  or  as  due  to 
some  cause  such  as  change  of  surface  by  bombard¬ 
ment  is  discussed.  N.  M.  Bligh. 
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Scattering  of  positive  lithium  ions  in  mercury 
vapour.  I.  W.  Cox  (Physical  Rev.,  1929,  [iij,  34, 
1426 — 1437). — An  apparatus  giving  a  high-speed 
vacuum  system  constantly  flushed  with  mercury 
vapour  is  described.  The  number  of  positive  lithium 
ions  passing  through  a  fixed  distance  was  observed 
with  different  mercury  vapour  pressures.  Kennard’s 
method  (ef.  A.,  1928,  453)  giving  curves  showing  the 
variation  of  the  electrometer  current  with  magnetic 
field  current  for  a  particular  pressure,  and  a  second 
method  using  two  coaxial  Faraday  cylinders  and 
added  collimating  slits  in  front  of  the  absorption 
chamber,  were  used .  The  rate  of  absorption  depended 
on  the  aperture  of  the  apparatus,  indicating  that  the 
absorption  is  largely  due  to  small  angle  scattering  of 
the  ion  at  a  collision  with  a  mercury  atom,  and 
incompatible  with  elastic  collision  scattering. 

N.  M.  Bligii. 

Secondary  electrons  of  high  velocity  from 
metals  bombarded  with  cathode  rays.  P.  B. 
Wagner  (Physical  Rev.,  1930,  [ii],  35,  98— 106).— 
The  work  of  Stehberger  (A.,  1928,  1069)  and  Lorenz 
(A.,  1929,  14)  is  discussed  critically,  and  to  inves¬ 
tigate  further  the  secondary  emission  process,  the 
magnetic  spectra  of  high-speed  secondary  electrons 
emitted  by  gold,  silver,  and  aluminium  when  bom¬ 
barded  by  cathode  rays  of  from  16  to  40  kilovolts 
were  photographed  and  densitometer  graphs  obtained. 
From  the  high-velocity  end  the  density  is  zero  down 
to  the  energy  eV0,  equal  to  that  of  a  primary  ray, 
then  rises  rapidly  to  a  maximum  at  about  0-94eF0 
for  gold  or  silver  and  0-85eF0  for  aluminium,  and 
then  decreases.  The  density  is  continuous,  but  there 
is  apparently  a  discontinuity  in  the  first  derivative  in 
every  spectrum  at  the  high-velocity  end,  and  occur¬ 
ring  at  a  velocity  equal  to  that  of  the  primary  cathode 
rays.  The  resemblance  of  spectra  for  thin  and  thick 
targets  indicates  that  most  of  the  secondary  electrons 
come  from  very  near  the  surface.  N.  M.  BLiGn. 

Ions  produced  by  discharges  at  liquid  surfaces. 
J.  J.  Nolan  and  J.  G.  O’Keeffe  (Proc.  Roy.  Irish 
Acad.,  1929,  A,  39, 2 1 — 30) . — Chattock’s  method  (Phil. 
Mag.,  1S99,  48,  401)  can  be  applied  to  measure  the 
mobilities  of  the  ions  concerned  in  the  discharge  from 
liquid  surfaces.  The  mobilities  observed  show  that 
these  ions  are  of  the  same  character  as  the  ordinary 
small  ions  produced  by  discharge  at  a  metal  point  or 
by  the  ionising  radiations.  The  observation  of 
Tyndall  and  Phillips  (A.,  1926,  877)  that  in  air  satur¬ 
ated  with  ?i- butyl  or  w-amyl  alcohol  at  the  ordinary 
temperature,  the  mobility  of  the  positive  ion  is  greater 
than  that  of  the  negative  ion  is  confirmed. 

R.  A.  Morton. 

Crucial  experiment  on  diffusion  of  electrons. 
F.  Dacos  (Bull.  Acad.  roy.  Belg.,  1929,  [v],  15, 
452 — 460). — The  calibration  and  arrangement  of  the 
apparatus  are  described.  Electrons  accelerated  at 
360  volts  pass  in  a  parallel  pencil  between  two  slits, 
then  pass  through  a  V-shaped  slit  and  impinge  on  a 
photographic  plate.  The  influence  of  a  magnetic 
field  on  the  results  is  discussed.  W.  R.  Angus. 

Radiation  of  free  electrons  in  a  Coulomb  field. 
J.  A.  Gaunt  (Z.  Physik,  1930,  59,  50S— 513).— 
Mathematical.  An  error  in  Oppenheimer’s  recent 


work  on  the  subject  is  pointed  out.  When  corrected 
this  leads  to  a  smaller  deviation  from  Kramers’  theory 
than  was  previously  the  case.  A.  J.  Mee. 

Intensity  of  electron  interference.  F.  Kirch - 
ner  (Naturwiss.,  1930,  18,  84). — The  order  of  mag¬ 
nitude  of  the  influence  of  the  electron  shell  on  the 
nuclear  scattering  by  gold  atoms  can  be  estimated  if 
the  electron  shell  be  assumed  to  be,  as  a  whole,  like 
that  of  hydrogen.  On  this  basis  wave-mechanical 
calculations  lead  to  a  value  of  the  scattering  intensity 
expressed  approximately  by  the  wave  function 
1  /(sin2  0/2 -f- a2)2  instead  of  l/sin40/2  (a=\j'2nr; 

\=hlmv,  the  De  Broglie  electronic  wave-length ; 
r=the  “  mean  radius  ”  of  the  electron  shell).  If 
a— 0-02  and  7.=7xl0~10  cm.  this  equation  agrees 
well  with  the  results  of  Thomson  (A.,  1929,  1209)  and 
corresponds  with  a  “mean  radius”  of  the  electron 
shell  of  about  0-5  A.  J.  W.  Smith. 

Collision  between  two  electrons.  N.  F.  Mott 
(Proc.  Roy.  Soc.,  1930,  A,  126,  259— 267).— Mathe¬ 
matical.  The  exclusion  principle  is  applied  to  the 
problem  of  the  collision  between  two  particles  pos¬ 
sessing  spin  (e.g.,  electrons),  and  also  between  two 
particles  without  spin  (e.g.,  a-particles).  Assuming 
an  inverse  square  law  between  the  particles  and 
neglecting  the  actual  spin  forces,  a  scattering  law, 
differing  considerably  from  that  of  the  classical 
theory,  is  deduced  from  the  symmetry  properties  of 
the  wave  functions.  Some  experimental  evidence  in 
favour  of  the  theory  is  advanced. 

L.  L.  Bircumsuaw. 

Effective  cross-section  of  non-inert-gas  mole¬ 
cules  with  respect  to  electrons  below  1  volt. 
C.  Ramsauer  and  R.  Kollath  (Ann.  Physik,  1930, 
[v],  4,  91—108). — Methods  already  applied  to  the 
inert  gases  have  been  extended  to  hydrogen,  oxygen, 
nitrogen,  carbon  monoxide,  carbon  dioxide,  and 
methane.  Cross-section/volt  1  curves  for  velocities 
down  to  0-16  volt  have  been  obtained.  The  curves 
for  nitrogen  and  carbon  monoxide  are  similar,  whilst 
the  methane  curve  resembles  that  of  argon  and  of 
krypton,  the  resemblances  extending  over  the  range 
0-16 — 36  volts.  The  similarity  between  hydrogen 
and  helium  does  not  extend  into  the  region  below 
1  volt.  Some  of  the  curves  indicate  increasing  cross- 
section  as  the  electron  velocity  decreases  from  1  to 
0T6  volt;  in  others  the  reverse  is  the  case,  but  the 
existence  of  a  very  sharp  minimum  in  oxygen  at 
0-24  volt  demonstrates  the  risk  involved  in  extrapol¬ 
ation  towards  zero  velocity.  The  influence  of  the 
gas  on  photo-electric  emission  is  vanishingly  small  for 
nitrogen,  hydrogen,  carbon  monoxide,  and  carbon 
dioxide,  considerable  for  methane,  and  very  strong 
for  oxygen.  R.  A.  Morton. 

Report  of  the  German  Commission  on  atomic 
weights.  X.  M.  Bodenstein,  O.  Hahn,  O. 
Honigsciimid,  and  R.  J.  Meyer  (Ber.,  1930,  63, 
[R],  1 — 24). — The  report  is  drawn  up  on  the  same 
lines  as  its  predecessors  (cf.  A.,  1929,  232).  No 
change  is  made  in  the  table  of  practical  atomic  weights 
except  that  Re= 188-7  is  introduced.  H.  Wren. 

Arithmetical  relation  between  at.  wt.  and 
atomic  number.  G.  Fournier  (Compt.  rend., 
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1930,  190,  118—119;  cf.  A.,  1929,  863).— p„  is 
plotted  against  />„+?"„  as  abscissa,  where  j)v  p2,  .  .  . 
are  the  odd  prime  numbers  1 — 59,  and  iv  i2,  ■  ■  . 
the  odd  numbers  1 — 33;  P17-H17  thus=92,  the 
atomic  number  of  uranium.  On  the  same  scale 
A  /4,  where  A  is  the  number  of  protons  in  successive 
elements,  is  plotted  against  iV,  the  corresponding 
atomic  number,  each  isotope  being  separately  indi¬ 
cated.  The  two  curves  are  nearly  coincident. 

C.  A.  SlLBERRAD. 

Vibrational  quantum  analysis  and  isotope 
effect  for  the  lead  oxide  band  spectra.  S. 
Bloomemthal  (Physical  Rev.,  1930,  [ii],  35,  34 — 45). 
— Measurements  were  made  of  the  wave-lengths  of 
the  band  heads  from  moderate-dispersion  spectro¬ 
grams  of  the  lead  arc  in  air,  and  from  high-dispersion 
spectrograms  taken  with  a  lead  arc  and  with  a 
uranium-lead  arc.  Each  strong  line  (Pb206O)  in  the 
band  spectrum  from  the  uranium-lead  arc  is  repre¬ 
sented  by  three  lines  (Pb208-  207>  206O)  in  the  band 
spectrum  from  the  lead  arc  with  relative  intensities 
in  agreement  with  Aston.  Corresponding  band  line 
separations  of  isotopic  molecules  are  in  good  agreement 
with  the  isotope  effect  theory  with  PbO  as  the  emitter. 
Vibrational  quantum  analysis  gives  an  expression  for 
a  new  band  system  D  in  the  region  3209 — 3594  A. 
The  systems  A,  B,  and  0  (very  weak),  all  having  a 
common  lower  state,  are  discussed.  N.  M.  Bligh. 

Fine  structure  analysis  of  the  bands  in  the 
-1  and  D  systems  of  lead  oxide.  A.  Christy  and 
S.  Bloomenthal  (Physical  Rev.,  1930,  [ii],  35, 
46 — 50;  cf.  preceding  abstract). — Theoretical.  The 
bands  of  the  A  and  D  systems  arc  composed  of  single 
R  and  P  branches  only;  the  rotational  constants  of 
the  molecule  are  determined  by  application  of  the 
combination  principle.  The  nuclear  separation  of 
the  common  final  state  is  found  to  be  1-9207  X 10"8, 
that  of  the  upper  state  of  A,  2-0927 X 10-8,  and  of 
D,  2 -0424 x  10~®  cm.  No  Q  branches  have  been 
found  for  the  two  systems,  the  electronic  levels  of 
which  are  singlets.  The  electron  states  involved  are 
probably  all  states.  N.  M.  Bligh. 

Isotopy.  A.  VAN  DEN  Broek  (Arch.  Norland., 
1929,  [hi  a],  12,  143—146;  cf.  A.,  1920,  ii,  540;  1921, 
ii,  295). — An  elaboration  of  the  author’s  views  on 
isotopy.  Atoms  with  even  atomic  number  and  mass 
number  divisible  by  4  are  regarded  as  normal,  inter¬ 
mediate  members  of  the  series  are  abnormal  (“  poly¬ 
topes  ”)  and  interabnormal  (“  interpolytopes  ”). 

C.  A.  SlLBERRAI). 

Application  of  adiabatic  microcalorimeter  to 
measurements  of  the  heats  of  radiation  of 
uranium,  thorium,  and  radioactive  minerals. 
A.  Dorabialska  (Bull.  Acad.  Polonaise,  1929,  A. 
487-496).— See  A.,  1929,  1358. 

Status  of  the  y- ray  change.  N.  Feather 
(Physical  Rev.,  1929,  [ii],  34,  155S — 1565). — 

Theoretical.  The  work  of  Jacobsen  (cf.  A.,  1928, 
104)  is  considered  in  connexion  with  the  view  that 
the  emission  of  y-rays  in  radioactive  disintegration 
is  subsidiary  to  the  ejection  of  the  a-  or  3-particle 
from  the  nucleus,  and  is  shown  to  imply  that  the 
emission  of  a  quantum  of  y-radiation  between  the 
3-particle  disintegration  of  radium-C  and  the  a-par- 


ticle  disintegration  of  radium-C'  is  essential.  The 
difficulties  attending  this  condition  are  discussed. 
An  attempt  is  made  to  connect  the  complexity  of 
the  “  normal  ”  a-radiation  of  thorium-C  and  the 
emission  of  long-range  a-particles  from  radium-C  and 
thorium-C  with  the  occurrence  of  certain  lines  in  the 
y-ray  spectra  of  these  elements.  N.  M.  Bligh. 

Passage  of  “  fast  ”  3-particles  through  gases. 
E.  J.  Williams  and  F.  R.  Terroux  (Proc.  Roy.  Soc., 
1930,  A,  126,  289 — 309). — The  Wilson  cloud  method 
is  applied  to  an  investigation  of  phenomena  represent¬ 
ing  loss  of  energy  by  fast  3-particles  in  oxygen  and 
in  hydrogen.  A  radioactive  source  of  high-speed 
3-particles,  with  energy  varying  from  about  100  to 
1500  kilovolts,  is  used,  and  the  phenomena  inves¬ 
tigated  include  the  primary  ionisation,  the  frequency 
of  production  of  branches,  and  the  momentum 
relations  in  branch  collisions.  The  results  indicate 
that  the  classical  theory  gives  only  the  order  of  mag¬ 
nitude  of  the  observed  effects.  For  both  the  primary 
ionisation  and  the  frequency  of  branch  production 
the  observed  values  are  much  greater  than  the  clas¬ 
sical  theoretical  values,  and  vary  with  the  velocity 
according  to  a  different  law.  In  both  cases  the  ratio 
of  the  observed  to  the  theoretical  value  decreases 
with  decreasing  velocity,  and  for  “  slow  ”  3-particles 
the  number  of  branches  may  be  equal  to  or  less  than 
the  classical  number.  If  it  is  assumed  that  an 
electron  has  a  magnetic  moment  equal  to  one  Bohr 
magneton,  then  the  classical  calculations  for  the 
theoretical  number  of  branches  gives  values  of  a 
different  order  of  magnitude  from  those  observed, 
and  from  the  actual  ratios  of  the  observed  and  calcu¬ 
lated  numbers  it  is  inferred  that  the  maximum 
magnetic  moment  is  considerably  less  than  a  Bohr 
magneton.  Observations  are  described  which  show 
that  the  deflexion  of  fast  3-particles  due  to  the  pro¬ 
duction  of  branches  corresponds  approximately  with 
the  ratio  of  the  momentum  of  the  branch  to  that  of 
the  3-particle.  L.  L.  Bircumshaw. 

Radioactive  disintegration  of  potassium.  0. 
Honigschmid  (Nature,  1930, 125,  91). — The  methods 
and  data  of  Frost  and  Frost  (this  vol.,  130)  are  con¬ 
sidered  to  be  insufficiently  trustworthy  to  permit 
conclusions  concerning  the  formation  of  calcium 
isotopes  from  potassium  to  be  reached. 

L.  S.  Theobald. 

Scattering  of  a-particles  by  light  atoms.  A.  C. 
Banerji  (Nature,  1930,  125,  167 — 168). — An  expres¬ 
sion  for  scattering  of  a-particles  giving  good  agree¬ 
ment  with  the  results  obtained  by  Rutherford  and 
co-workers  has  been  obtained  by  using  the  law 
F=Ze2jr2— (i/r"  when  n— 3.  The  assumption  of  the 
same  law  in  Schrodinger’s  equation  permits  the  cal¬ 
culation  of  the  “  Eigenwerte  ”  of  a-particles  in  the 
nucleus;  positive  and  negative  values  result  and  the 
former  explain  the  y-radiations  of  the  six  radioactive 
elements  which  so  far  have  been  accurately  measured. 

L.  S.  Theobald. 

Effect  of  solar  radiation  on  radioactive  pheno¬ 
mena  and  transmutation.  (Mlle.)  S.  Maracin- 
eanu  (Bull.  Acad.  Sci.  Roumaine,  1929, 12,  5 — -9).— 
Lines  characteristic  of  mercury  have  been  found  in 
the  spectrum  of  lead  which  has  been  exposed  to  sun- 
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light.  Solar  radiation  can  cause  the  transmutation 
of  0’001%  of  lead  into  gold.  C.  W.  Gibby. 

Supposed  transmutation  of  lead  by  sunlight. 
0.  Fabry  and  E.  Dubreuil  (Compt.  rend.,  1930, 190, 
yi). — The  experiments  described  by  Maracineanu 
(of.  preceding  abstract)  as  resulting  in  the  formation 
of  gold,  mercury,  and  helium  from  lead  by  prolonged 
exposure  to  sunlight  have  been  repeated  with  old 
roof  lead.  No  trace  of  any  such  transmutation  was 
found.  C.  A.  Silberrad. 

Quantum  mechanics  of  a-radiation.  T.  Sexl 
(Z.  Pkysik,  1930,  59,  579— 582).— Mathematical. 

Anode  spots  and  their  relations  to  the  absorp¬ 
tion  and  emission  of  gases  by  the  electrodes  of 
a  Geissler  discharge.  C.  H.  Thomas  and  O.  S. 
Dltfendack  (Physical  Rev.,  1930,  [iij,  35,  72 — 91). — 
An  investigation  was  made  of  the  anode  spots  into 
which  the  anode  glow  breaks  up  in  a  Geissler  dis¬ 
charge  containing  hydrogen,  nitrogen,  carbon  mon¬ 
oxide,  and  mixtures  of  hydrogen  or  mercury  vapour 
with  the  rare  gases,  but  not  oxygen,  argon,  or  neon. 
One  electrode  was  allowed  to  serve  as  a  cathode  for 
a  given  time,  during  which  it  absorbed  gas  through 
positive  ion  bombardment;  the  polarity  of  the  elec¬ 
trodes  was  then  reversed.  Spots  formed  on  iron, 
nickel,  aluminium,  copper,  brass,  and  mercury;  a 
necessary  condition  for  their  formation  was  found  to 
be  the  emission  of  gas  from  the  anode  surface.  Con¬ 
ditions  governing  the  size,  number,  and  duration  of 
the  spots  were  determined.  It  is  concluded  that  their 
formation  and  existence  depend  on  the  joint  action 
between  the  gases  released  from,  and  the  electron 
stream  to,  the  anode,  and  that  they  are  manifestations 
of  a  splitting  up  of  the  electronic  current  into  discrete 
“  rays  ”  or  current-beams.  An  explanation  of  their 
formation  is  advanced.  It  is  shown  that  in  a  Geissler 
discharge  between  cold  electrodes,  the  cathode 
absorbs  and  the  anode  emits  gas  at  rates  which 
are  functions  of  the  current  density,  gas  pressure, 
kind  of  gas,  and  electrode  temperature. 

N.  M.  Bligh. 

Charging  of  small  suspended  particles  in  the 
corona  discharge.  H.  Schweitzer  (Ann.  Physik, 
1930,  [v],  4,  33 — 48). — The  number  of  elementary 
charges  carried  by  droplets  of  paraffin  oil  of  radius 
2 — 5  X 10-5  cm.  in  a  corona  discharge  of  1 — 2  X 10"*  A. 
varies  between  20  and  100  for  the  large  majority  of 
the  particles.  A  small  percentage  of  highly  charged 
particles  is  observed,  the  number  of  elementary 
charges  being  42  for  droplets  of  radius  2-44  x  10-5  cm. 
and  694  when  the  radius  is  6-3  xlO-5  cm.  The 
normal  values  are  in  good  agreement  with  the  calcul¬ 
ations  of  Arendt  and  Kallmann  (Z.  Physik,  1926,  35, 
421),  whilst  the  small  proportion  of  highly  charged 
particles  possess  values  approaching  the  extrapolated 
maximum  values  arrived  at  by  Deutsch  (Z.  tech. 
Physik,  1926,  17,  628)  for  cigarette  smoke. 

R.  A.  Morton. 

Stern-Gerlach  experiment  with  active  nitro¬ 
gen.  L.  C.  Jackson  (Nature,  1930,  125,  131). — 
The  presence  of  the  2Pj  state  in  active  nitrogen  is 
considered  to  be  established  by  an  analysis  by  the 
Stem-Gerlach  method  of  a  stream  of  nitrogen, 


activated  by  means  of  a  condensed  electrical  dis¬ 
charge.  L.  S.  Theobald. 

Peculiar  behaviour  of  nitrogen  on  ionisation 
by  X-rays.  K.  Brummer  (Strahlenther.,  1929,  32, 
759—760;  Chem.  Zentr.,  1929,  ii,  1628).— Of  the 
gases  examined,  only  with  nitrogen  was  the  ionisation 
affected  by  the  velocity  of  passage  of  the  gas.  With 
increasing  velocity  the  ionisation  rose  to  a  maximum 
value,  then  diminished  somewhat  to  constant  value. 

A.  A.  Eldridge. 

Quantum  mechanics  of  chemical  reactions  : 
predissociation  and  unimolecular  decomposi¬ 
tions.  0.  K.  Rice  (Physical  Rev.,  1929,  [ii],  34, 
1451—1462;  cf.  A.,  1929,  734,  1016).— Theoretical. 
The  processes  of  activation,  reaction  of  the  activated 
products,  and  deactivation  in  a  chemical  change  can 
be  described  quantum  mechanically,  and  are  illus¬ 
trated  by  consideration  of  the  predissociation  of 
diatomic  molecules  activated  by  light.  The  wave 
function  immediately  after  the  excitation  can  be 
described  as  the  wave  function  of  a  discrete  state 
which  interacts  with  a  continuum.  Wentzel’s  calcu¬ 
lation  of  the  rate  of  dissociation  can  be  applied  with 
some  limitations  which  are  discussed.  Predissociation 
and  unimolecular  decompositions  of  complex  mole¬ 
cules  are  compared,  and  the  difficulties  of  theoretical 
treatment  in  the  latter  case  are  considered ;  although 
the  perturbations  giving  rise  to  the  decompositions 
are  of  the  same  nature,  there  will  be  many  inter¬ 
mediate  states  before  the  final  state  of  the  molecule 
is  reached,  and  the  perturbations  cannot  be  put  into 
the  same  equation  to  give  the  rate  of  reaction.  The 
decomposition  of  azomethane  is  considered. 

N.  M.  Bligh. 

Theory  of  electrons  and  protons.  P.  A.  M. 
Dirac  (Proc.  Roy.  Soc.,  1930,  A,  126,  360 — 365). — 
The  relativity  quantum  theory  of  an  electron  moving 
in  a  given  electromagnetic  field  involves  the  difficulty 
that  the  wave  equation  has,  besides  the  wanted 
solutions  referring  to  positive  kinetic  energy,  an  equal 
number  of  solutions  for  negative  kinetic  energy  of  the 
electron,  which  appear  to  have  no  physical  meaning. 
The  fact  that  an  electron  with  negative  energy  can  be 
shown  to  move  in  an  external  field  as  though  it 
carried  a  positive  change  has  led  to  the  suggestion 
that  a  close  connexion  exists  between  the  negative- 
energy  electron  and  the  proton.  The  view,  however, 
that  a  negative-energy  electron  is  a  proton  would 
lead  to  a  number  of  paradoxes.  Accordingly,  a  new 
theory  is  now  advanced  which  postulates  only  one 
fundamental  kind  of  particle  instead  of  electron  and 
proton.  It  is  assumed  that  protons  are  simply  holes 
in  the  distribution  of  negative-energy  electrons,  and 
that  when  an  electron  of  positive  energy  drops  into  a 
hole  and  fills  it  up,  an  electron  and  a  proton  disappear 
together  with  emission  of  radiation.  The  problem 
of  the  scattering  of  radiation  by  an  electron,  free  or 
bound,  is  considered  in  the  light  of  the  above  ideas. 

L.  L.  Bircumshaw. 

Test  of  quantum  mechanics  of  hydrogen  by 
measurements  of  absorption  in  the  B aimer 
series.  J.  L.  Snoek,  jun.  (Arch.  Neerland.,  1929, 
[iiiA],  12,  164 — 204). — A  more  detailed  account  of 
work  previously  published  (cf.  A.,  1928,  1293). 
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Measurements  of  the  absorption  of  H„,  Up,  and  Hy 
are  recorded.  Tho  results  obtained  are  in  satis¬ 
factory  agreement  with  the  theoretical  considerations 
advanced.  C.  A.  Silberrad. 

Probability  of  the  simultaneous  action  of  two 
light  quanta  in  one  elementary  process.  (Frl.) 
M.  Goppert  (Naturwiss.,  1929,  17,  932). — A  prob¬ 
ability  calculation.  H.  F.  Gillbe. 

Theory  of  intermittent  action  and  infra-red 
band  spectrum.  K.  C.  Kar  and  B.  Biswas  (Z. 
Physik,  1930,  59,  570 — 572). — Mathematical.  The 
theory  of  intermittent  action  previously  put  forward 
is  hero  applied  to  the  problem  of  the  anharmonic 
oscillator  and  leads  to  the  well-known  formula  for 
the  infra-red  band  spectrum.  A.  J.  Mee. 

A-Ray  search  for  the  origin  of  ferromagnetism. 
J.  C.  Stearns  (Physical  Rev.,  1930,  [ii],  35,  1 — 7). — 
With  the  object  of  ascertaining  whether  inner-orbit 
electrons  are  responsible  for  ferromagnetism,  a  sensi¬ 
tive  null  method  employing  two  crystals  and  two 
ionisation  chambers  was  used  to  detect  any  change 
in  intensity  of  an  A-ray  beam  reflected  from  a  crystal 
of  magnetite  or  silicon  steel  when  magnetised. 
Although  the  sensitivity  was  several  times  that 
theoretically  necessary,  no  change  was  observed. 
Results  indicate  that  the  spinning  electron  and  not 
an  orbital  electron  should  be  identified  with  the 
ultimate  magnet.  N.  M.  Bligh. 

Gibbs-Ewald  reciprocal  lattice.  A.  L.  Patter¬ 
son  (Nature,  1930,  125,  238). — A  simple  analytical 
expression  for  defining  this  lattice  is  developed. 

L.  S.  Theobald. 

Correct  formulation  of  Pauli's  exclusion  prin¬ 
ciple.  J.  Frenkel  (Nature,  1930,  125,  235—236). 
— Theoretical.  The  usual  statement  of  this  principle 
as  applied  to  the  two-electron  or  two-proton  system 
is  incorrect.  L.  S.  Theobald. 

Influence  of  foreign  gases  on  the  absorption 
spectrum  of  nitric  oxide.  M.  Lambrey  (Compt. 
rend.,  1930,  190,  261—263;  cf.  A.,  1929,  1363).— 
The  increase  in  absorption  of  nitric  oxide  due  to  the 
presence  of  non-absorbing  foreign  gases  may  be 
expressed  by  f(xlp)=k’(iz/p)0'90,  where  -  and  p  are  the 
respective  pressures  of  the  mixture  and  of  the  foreign 
gas,  and  k'  has  the  values  for  hydrogen  0-69,  nitrogen 
0-87,  argon  0-91,  and  carbon  dioxide  0-87.  This 
function  was  deduced  for  the  (0,0)  band  of  the 
y-svstem  from  measurements  of  the  pressure  required 
to  give  the  same  optical  density  in  pure  nitric  oxide 
under  the  same  conditions  as  in  the  mixture.  A 
similar  study  of  the  equilibrium  2N02^=^2N0+02 
showed  that  the  presence  of  nitrogen  dioxide,  an 
absorbing  gas,  increases  the  optical  density  of  nitric 
oxide.  J.  Grant. 

Existence  of  two  limits  of  pre-dissociation  in 
the  nitrogen  peroxide  molecule  and  the  heat  of 
dissociation  of  oxygen.  V.  Henri  (Nature,  1930, 
125,  202). — In  the  absorption  spectrum  of  nitrogen 
peroxide  vapour  the  first  limit  of  pre-dissociation 
occurs  between  3800  and  3700  A.,  whilst  that  of  the 
second  limit  occurs  between  2459  and  2200  A.  These 
limits  correspond  with  the  two  limits  of  dissociation 
of  the  nitrogen  peroxide  molecule  into  nitric  oxide 


and  a  normal  or  an  activated  oxygen  atom.  The 
corresponding  energies  are  NOa — >-N0+0— 77,000 
g.-cal.  (3700  A.) andN02 — >NO+0*-116, 000  g.-cal. 
(2459  A.),  from  which  the  calculated  heat  of  dis¬ 
sociation  of  the  oxygen  molecule  is  —128,000  g.-cal. 
and  the  heat  of  activation  of  an  oxygen  atom  is 
—39,000  g.-cal.  L.  S.  Theobald. 

Colours  of  inorganic  salts.  M.  N.  Saha 
(Nature,  1930,  125,  163 — 164). — An  hypothesis  to 
explain  the  colours  of  inorganic  salts  is  advanced  and  is 
illustrated  by  a  consideration  of  the  case  of  chromium. 
The  absorption  of  light  in  the  visible  region  is  due  to 
a  change  from  \  to  —  |  in  the  r- vector  of  some  of  the 
a-electrons.  This  type  of  transition  is  possible  only 
in  transitional  groups,  and  although  usually  forbidden, 
becomes  prominent  in  all  molecular  formations. 

L.  S.  Theobald. 

Absorption  by  carboxyl  groups  in  the  short¬ 
wave  ultra-violet.  H.  Ley  and  B.  Abends  (Z. 
physikal.  Chem.,  1929,  B,  4,  234 — 23S). — The  absorp¬ 
tion  bands  in  the  short-wave  ultra-violet  have  been 
determined  for  pure  acetic  acid  and  ethyl  acetate, 
for  solutions  of  these  two,  and  also  for  solutions  of 
sodium  acetate.  Acetic  acid,  both  homogeneous  and 
in  solution,  has  a  marked  absorption  band  at  2040  A., 
although  the  maximum  for  the  pure  acid  appears  to 
be  shifted  slightly  towards  the  long-wave  region. 
There  is  probably  a  second,  more  intensive  band  at 
still  shorter  wave-lengths.  Ethyl  acetate  behaves 
similarly,  the  maximum  being  at  about  2090  A.  No 
such  band  is  observed  in  the  case  of  sodium  acetate 
solutions.  It  is  possible  that  this  difference  may  be 
associated  with  some  difference  in  the  carbonyl 
chromophorc  group  due  to  electrolytic  dissociation. 

M.  S.  Burr. 

Absorption  spectrum  of  histidine  and  hist¬ 
amine  in  the  ultra-violet.  F.  Ellinger  (Bio- 
chem.  Z.,  1929,  215,  279 — 285). — Tho  ultra-violet 
absorption  spectra  of  a  1-em.  layer  of  1%  solutions 
of  histidine  and  histamine  hydrochloride  were 
measured  by  photographic  and  photo-electric 
methods.  Histidine  showed  a  steep  increase  of 
absorption  commencing  at  313  iqi  with  a  maximum  at 
275  pp  succeeded  by  a  minimum  at  254  and  then 
followed  by  a  further  steep  increase.  With  histamine 
hydrochloride  a .  linear  increase  of  absorption  was 
obtained  starting  at  366  jj-u.  and  increasing  con¬ 
tinuously  toward  the  shorter  wave-length  region. 

P.  W.  Clutterbuck. 

Absorption  of  light  by  nitrophenols.  I. 
Weakly  alkaline  aqueous  solutions.  J.  Eisen- 
brand  and  H.  yon  Halban  (Z.  physikal.  Chem.,  1930, 
146,  30 — 40). — Absorption  spectra  of  mono-  and 
di-nitrophenoxide  and  picrate  ions  have  been  examined 
over  the  range  250 — 550  qq.  Alteration  of  the 
position  of  a  nitro-group  in  the  nucleus  exercises  a 
powerful  influence  on  the  value  of  the  extinction 
coefficient,  which  may  be  changed  ten-fold.  Intro¬ 
duction  of  a  second  or  a  third  nitro-group  produces  a 
change  in  the  extinction  coefficient  of  the  same  order 
of  magnitude  as  above  if  the  group  introduced  occupies 
a  new  position  relative  to  the  hydroxyl  group; 
otherwise  the  effect  is  of  a  lower  order  of  magnitude. 

F.  L.  Usher. 
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Absorption  spectra  of  the  azobenzene  crystal. 
J.  W.  Obreeuow  and  W.  J.  de  Haas  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1029,  32,  1324 — 1328). — 
The  change  of  colour  of  crystals  at  low  temperatures 
is  a  general  phenomenon,  probably  due  to  the  con¬ 
traction  of  absorption  bands.  The  spectrum  of 
azobenzene  at  20°  Abs.  is  very  regular.  It  has  been 
measured  by  the  use  of  a  plane  grating,  and  the  lines 
arc  classified.  At  this  temperature  and  below, 
azobenzene  shows  a  line  spectrum  when  the  light 
vector  is  parallel  with  the  6-axis  of  the  crystal. 
Spectral  photographs  were  taken  at  14°  and  4-22°  Abs. 
It  was  not  possible  to  measure  all  the  lines  with  the 
apparatus  used.  There  is  a  continuous  background 
of  diffuse  bands  as  well  as  the  lines ;  these  diffuse 
bands  become  stronger  towards  the  violet.  At 
4-22°  Abs.  the  absorption  lines  are  considerably 
sharper  than  at  14°,  but  the  same  lines  appear  at  both 
temperatures,  with  nearly  the  same  distribution  of 
intensity.  The  absorption  spectrum  was  also  investig¬ 
ated  for  the  component  of  the  light  perpendicular  to 
the  6-axis,  but  no  structure  could  be  found  in  this 
spectrum  even  at  4-22°  Abs.  There  was  a  continuous 
absorption  in  the  violet  without  discrete  bands.  In 
the  spectrum  of  the  vapour  of  azobenzene  under 
atmospheric  pressure,  no  lines  or  bands  could  be 
found.  A.  J.  Mee. 

Relation  between  ultra-violet  absorption 
spectra  and  heats  of  combustion.  E.  P.  Carr 
(Nature,  1930,  125,  237).— The  heat  of  combustion 
of  a  hydrocarbon  in  the  liquid  state  containing  m 
double  linkings  can  bo  represented  by  the  equation 
f3=(3w+l)52-l-m(N7w2-A76v1),  where  vx  and  v2 
are  the  centres  of  the  absorption  bands.  For  acetyl¬ 
enic  hydrocarbons  2m  replaces  m  in  the  above 
formula  where  m  now  stands  for  the  number  of  triple 
linkings  present.  L.  S.  Theobald. 

Infra-red  absorption  spectra  of  benzene  and 
its  halogen  derivatives.  J.  F.  Daugherty 
(Physical  Rev.,  1929,  [ii],  34, 1549 — 1557 ;  cf.  Ellis,  A., 
1924,  ii,  219 ;  1926,  454 ;  Dreisch,  A.,  1925,  ii,  627). — 
With  the  view  of  discovering  series  relations  or  any 
shifting  of  the  maxima  due  to  halogen  substitution, 
the  infra-red  absorption  spectra  of  benzene  and  its 
monohalogen  derivatives  were  measured  from  1  to 
7-5  g,  and  several  previously  unobserved  weak  bands 
were  found.  Good  agreement  with  existing  data  was 
found  for  other  bands.  In  the  region  1 — 1-9  ji,  a 
maximum  at  1-12  is  associated  with  a  smaller  maxi¬ 
mum  at  1-14  (cf.  Barnes,  A.,  1928,  1306);  an  intense 
maximum  at  1-66  and  smaller  maxima  at  1-72,  1-78, 
and  1-88  p.  were  found.  The  region  at  3-3  p  showed 
maxima  at  3-29,  3-32,  and  3-44  p ;  the  region  5—7-5  p 
showed  bands  for  benzene  at  5-06,  5-56,  6-20,  6-74, 
and  7-16  p..  The  spectra  showed  a  general  similarity, 
but  no  definite  rule  for  shifting  was  found.  Calcu¬ 
lations  of  combination  bands  and  harmonics  are  given. 

N.  M.  Bligh. 

Infra-red  investigations  of  molecular  struc¬ 
ture.  IV.  Overtone  of  nitric  oxide.  C.  P. 
Snow  and  E.  K.  Rideal  (Proc.  Roy.  Soc.,  1930,  A, 
126,  355 — 359). — The  NO  overtone  (w"=l/2 — >n'— 
5/2)  has  been  detected  with  the  gas  at  atmospheric 
pressure,  and  partly  resolved  at  0-5  atmosphere. 


It  consists,  like  the  fundamental,  of  R,  P,  and  Q 
branches,  the  existence  of  the  Q  branch  (at  3744± 
1-5  cm.-1)  being  explained  by  the  211  character  of  the 
molecule.  The  constants  co0  and  coDx  are  evaluated  as 
1895-2  and  12-2,  respectively,  in  fair  agreement  with 
the  electronic  band  spectral  values  of  1892  and  13-7. 
From  these,  the  constants  of  the  Meeke  value  arc 
obtained.  The  ratio  of  the  intensities  of  the  funda¬ 
mental  and  overtone  is  compared  with  the  theoretical 
value.  L.  L.  Bercumsiiaw. 

Infra-red  spectra.  XIV.  Band  attributed  to 
amino-nitrogen.  G.  B.  Bonino  (Atti  Soc.  Ligustica 
Sci.  Lett.,  1926,  5,  6  pp. ;  Chem.  Zentr.,  1929,  ii, 
1507). — All  compounds  with  nitrogen  directly  united 
with  hydrogen  show  a  band  at  about  3  p.  With 
increasing  mol.  wt.  the  compounds  in  a  particular 
series  with  the  same  number  of  amino-hydrogen  atoms 
have  almost  equal  maximal  molecular  absorption 
coefficients  for  3  p,  whilst  for  the  3-4 — 3-5  p  bands  tho 
values  may  vary  considerably.  A.  A.  Eldridge. 

Short-duration  phosphorescence  in  fused 
quartz.  H.  W.  Webb  and  (Miss)  H.  A.  Messenger 
(Physical  Rev.,  1929,  [ii],  34,  1463 — 1465;  cf. 
Gillam  and  Morton,  A.,  1929,  240). — Radiation  from 
a  water-cooled  quartz-mercury  arc  was  passed  through 
a  narrow  slit  and  fell  on  a  sample  of  fused  quartz. 
The  phosphorescence,  measured  by  Zemansky’s 
rotating  device  (cf.  A.,  1927,  491),  was  found  to  have 
a  decay  constant  of  approximately  5  X 103  sec.-1 ;  the 
wave-length  of  the  exciting  radiation  was  less  than 
2270  A.  The  phosphorescence  radiation  is  a  con¬ 
tinuous  band  from  3700  to  4750  A.  with  a  maximum 
at  4000  A.,  and  is  unaffected  by  temperature  changes 
from  20°  to  240° ;  it  was  not  observed  in  crystalline 
quartz.  N.  M.  Bligh. 

Light  absorption  and  dispersion  in  phos¬ 
phorescent  alkali  halides  containing  a  known 
number  of  heavy  metal  ions.  W.  Koch  (Z. 
Physik,  1930,  59,  178—385). — The  absorption  and 
dispersion  of  phosphorescent  potassium  bromide 
containing  lead  and  of  potassium  chloride  containing 
thallium  have  been  determined  and  the  number  of 
electrons  causing  dispersion  calculated  by  means  of 
the  classical  electron  theory.  The  numbers  calculated 
from  the  height  and  width  of  the  absorption  band  are 
in  good  agreement  with  those  calculated  from  the 
nature  of  the  anomalous  dispersion.  Using  potass¬ 
ium  chloride  crystals  containing  a  varying  and 
experimentally  determined  number  of  thallium  ions 
(Koch,  A.,  1929,  1364),  the  short-  and  long-wave 
absorption  bands  were  investigated  and  the  number  of 
dispersing  electrons  calculated.  For  the  long  waves 
about  one  electron  was  found  for  every  10  thallium 
ions  present,  and  for  the  short  waves  about  one  for 
every  2  thallium  ions,  the  relation  being  linear  in 
each  case.  From  this  it  is  deduced  that  single 
thallium  ions  replace  single  potassium  ions  in  tho 
lattice,  but  that  since  doubling  the  ion  content  does 
not  quite  double  the  number  of  dispersing  electrons, 
some  of  the  thallium  exists  in  colloidal  form  at  the 
higher  concentrations.  Potassium  chloride  crystals 
containing  lead  were  similarly  investigated  but  no 
such  definite  relationship  was  found  and  it  is  inferred 
that  the  lead  is  mainly  colloidal.  H.  A.  Jahn. 
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Phosphorescence.  R.  Tomaschek  (Sitzungsber. 
Ges.  Beford.  ges.  Wiss.,  192S,  63,  119—136;  Chem. 
Zentr.,  1929,  ii,  1382). — Spatial  differentiation  between 
the  excitation  and  emission  processes  at  a  centre  of 
phosphorescence  is  postulated  and  the  appearance  of 
the  sodium  D-lines  in  after-glow  is  interpreted.  The 
phenomena  of  phosphorescence,  photo-electric  con¬ 
ductivity,  solid  catalysis,  and  chemiluminescence  are 
correlated.  A.  A.  Eldridge. 

Photo-voltaic  properties  of  phototropic  mer¬ 
cury  compounds.  S.  V.  R.  Rao  (J.  Indian  Inst. 
Sci.,  1929,  12A,  225—232;  cf.  A.,  1929,  627,  660).— 
Of  eleven  phototropic  mercury  compounds  previously 
described,  seven  have  been  found  to  show  a  “  dark 
potential  ”  between  the  light-  and  dark-coloured 
modifications.  In  general  the  dark  potential  increases 
linearly  with  the  duration  of  the  time  of  previous 
exposure  of  the  preparation  to  the  light,  this  in  turn 
being  proportional  to  the  quantity  of  the  dark-coloured 
compound.  The  potential  reaches  a  maximum 
value,  at  which  it  remains  constant  in  less  than  an 
hour.  The  highest  value  recorded  was  about  140 
millivolts  for  the  compound  IHg-CNS.  Exposure  to 
light  causes  a  photo-potential  which  increases  to  a 
maximum,  at  which  it  remains  constant  without 
fatigue.  The  original  condition  is  rapidly  regained 
on  cutting  off  the  light,  the  fall  in  potential  amounting 
to  50%  in  30  sec. 

In  many  cases  the  photo-potential  is  proportional 
to  the  light  intensity  up  to  a  value  at  which  a  satur¬ 
ation  potential  occurs.  The  maximum  potential 
measured  was  170  millivolts  for  the  compound 
HS-Hg-CNS.  With  visible  light  the  shortest  wave¬ 
lengths  produce  the  highest  potential,  and  dyeing 
the  electrodes  with  erythrosin  caused  an  increase  in 
potential. 

The  dark  potential  of  most  of  the  compounds  is 
almost  independent  of  temperature  in  the  range 
30 — 50°,  but  in  a  few  cases,  notably  that  of  the 
compound  HgBr2,2HgS,  it  has  a  negative  temperature 
coefficient.  F.  G.  Tryhorn. 

Raman  effect.  P.  Daure  (Ann.  Physique,  1929, 
[x],  12,  375—441 ;  cf.  A.,  1929,  11,  240,“  865,  866).— 
the  Raman  effect  was  investigated  for  a  number  of 
pure  substances,  mixtures,  and  solutions,  and  liquefied 
gases.  Results  are  given  and  discussed  for  liquefied 
hydrogen  chloride,  ammonia,  and  carbon  tetrachloride, 
the  chlorides  of  arsenic,  phosphorus,  carbon,  antimony, 
bismuth,  silicon,  titanium,  and  tin,  and  for  a  number 
of  organic  series.  A  constant  difference,  the  charac¬ 
teristic  frequency,  was  found  between  the  exciting 
frequency  and  that  of  the  negative  secondary  radiation. 
A  liquid  mixture  gave  a  superposition  of  the  spectra 
of  the  constituents;  dissociation  was  marked  by  a 
broadening  of  the  lines,  and  the  view  of  a  molecular 
origin  for  the  Raman  lines  was  supported.  The 
spectra  of  the  inorganic  chlorides  and  the  organic 
series  showed,  respectively,  marked  analogies,  in¬ 
dicating  a  connexion  with  molecular  constitution. 
Spectro-photometric  measurements  verified  the 
theoretical  law  for  the  decrease,  with  respect  to  the 
characteristic  frequency,  of  the  ratio  of  the  intensities 
of  the  corresponding  positive  and  negative  lines; 
showed  that  the  Raman  intensities  for  a  given  charac¬ 


teristic  frequency  were  proportional  to  the  intensities 
of  the  diffuse  lines  of  the  same  exciting  frequency, 
and  vary  as  the  fourth  power  of  the  exciting  fre¬ 
quency,  and  allowed  a  comparison  of  the  intensities 
of  some  diffuse  and  Raman  lines.  A  comparison  of 
the  positions  and  intensities  of  infra-red  absorption 
bands  and  Raman  lines  showed  a  similarity  and  a 
reater  intensity  for  high-frequency  Raman  lines  of 
ydrogen  compounds.  No  general  results  were 
obtained  relating  Raman  spectra  and  molecular 
structure,  but  certain  lines  were  found  to  be  associated 
with  certain  molecular  linkings  for  hydrogen,  the 
carbon  chain,  and  the  CO  group.  N.  M.  Bligh. 

Constitution  of  water  and  the  Raman  effect. 
W.  Gerlach  (Naturwiss.,  1930, 18,  68). — Experiments 
on  the  magnetic  and  optical  properties  of  salt  solu¬ 
tions  led  to  the  conclusion  that  in  certain  solutions  a 
change  in  the  constitution  of  the  water  may  take 
place.  The  Raman  photographs  of  pure  water  and 
of  60%  solutions  of  lithium  and  calcium  chlorides 
were  taken.  Distilled  water  showed  only  a  trace  of 
fluorescence.  The  Raman  spectrum  gave  the  double 
band  in  the  blue  and  a  very  wide,  sometimes  un¬ 
resolved  band  in  the  violet.  The  salt  solutions, 
prepared  from  pure  salts  and  the  same  water  as  used 
above,  showed  only  the  long-wave  component  of  the 
blue  band  with  any  great  intensity.  The  short-wave 
part  was  missing.  With  the  lithium  chloride  solution 
the  violet  band  was  small  and  quite  weak,  whilst  the 
blue  band  was  fairly  intense.  For  calcium  chloride, 
the  violet  band  has  a  very  sharp  maximum.  The 
explanation  is  the  depolymerisation  of  water.  The 
present  work  leaves  open  the  possibility  of  the  exist¬ 
ence  of  a  new  Raman  band  for  lithium  chloride  at 
X  4850  A.  A.  J.  Mee. 

Raman  effect  for  some  organic  substances. 
J.  SSderqvist  (Z.  Physik,  1930,  59,  446 — 465). — 
The  Raman  spectra  for  benzene,  toluene,  ethylbenzene, 
ethyl  chloride,  ethyl  bromide,  allyl  chloride,  ra-propyl 
chloride,  and  w-propyl  bromide  were  examined.  It 
was  found  that  substances  frequently  gave  similar 
Raman  frequencies,  especially  if  their  structures  were 
similar.  Pringsheim  and  Rosen  (cf.  A.,  1928,  1307) 
have  proved  that  a  Raman  frequency  of  3050  cm.-1, 
corresponding  with  a  wave-length  of  3-3  fi,  is  obtained 
with  all  organic  substances  containing  the  CH  linking. 
This  value  is,  however,  a  little  different  for  aromatic 
and  for  aliphatic  compounds,  the  former  showing  a 
value  of  3-27  (j.  and  the  latter  one  of  3-37  p.  The 
aromatic  substances  investigated  also  showed  a 
wave-length  almost  twice  this,  and  this,  as  well  as 
the  10  and  16  [a  wave-lengths  also  investigated,  were 
given  by  Kohlrausch  and  Dadieu  as  characteristic 
values  for  ring  compounds  (cf.  A.,  1929,  976).  It  was 
found  that  substances  containing  the  methyl  group 
gave  a  characteristic  Raman  frequency  of  wave¬ 
length  3-40  (ji.  In  cases  where  the  methyl  occurs  in 
an  aromatic  compound,  this  wave-length  is  found  in 
addition  to  those  mentioned  above.  With  the 
aromatic  substances  investigated  a  line  was  found  at 
approximately  8-5  (i.  This  may  be  characteristic  of 
benzene  and  its  derivatives.  Aliphatic  substances, 
especially  the  halides,  often  gave  similar  Raman 
lines.  The  two  propyl  halides  gave  values  very 
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near  each  other,  the  greatest  difference  being  0-2  (i. 
The  wave-lengths  of  the  bromide  were  always  greater 
than  those  of  the  chloride,  owing  presumably  to  the 
greater  mass  of  the  bromine.  A.  J.  Mee. 

Raman  effect  in  liquid  pyridine.  S.  Ven- 
kateswaran  (J.  Physical  Cliem.,  1930,  34,  145 — 
152). — The  Raman  effect  in  liquid  pyridine  has  been 
investigated,  using  the  light  from  a  mercury  arc  as 
the  incident  source.  The  spectrum  of  the  scattered 
light  exhibits  several  modified  lines,  which  have  been 
measured,  and  a  faint  continuous  spectrum.  The 
corresponding  infra-red  wave-lengths  for  pyridine  are 
16-58,  15-36,  11-32,  10-12,  9-735,  8-214,  6-343,  and 
3-271  [x.  The  modified  lines  are  differently  polarised 
and  the  two  most  prominent  lines  corresponding  with 
10-12  [i  and  9-735  g  are  the  most  strongly  polarised. 
A  comparison  of  the  Raman  effect  in  benzene  and 
pyridine  indicates  that  the  two  substances  possess 
a  similar  structure.  L.  S.  Theobald. 

“  Common  third  level  ”  in  the  Raman  effect. 

R.  C.  Majttmdar  and  D.  S.  Kothari  (Nature,  1930, 

125,  165). — Theoretical.  Combination  scattering  of 
light  (Raman  effect)  is  dependent  on  the  existence 
of  a  third  common  level  En  whereby  a  molecule  may 
pass  from  Ei  to  E„  and  may  return  from  E„  to  Ei  or 
En  to  Et.  L.  S.  Theobald. 

Molecular  scattering  of  light.  J.  R.  Nielsen 
(Science,  1929,  69,  15). — The  wave-length  shift 
reported  by  Cabannes  and  Daure  (A.,  1928,  812)  may 
be  due  to  the  Compton  effect,  but  no  unmodified  line 
was  reported.  An  interpretation  in  terms  of  the 
Raman  effect  is  also  out  of  the  question.  Further 
investigation  is  desirable.  L.  S.  Theobald. 

Raman  effect  with  optically  active  substances. 

S.  Bhagavantam  and  S.  Venkateswaran  (Nature, 

1930,  125,  237 — 238). — Differences  in  the  relative 
intensities  of  some  of  the  lines  of  the  spectra  of  d- 
and  Z-pinene  especially  in  the  Raman  line  about 
74  g  have  been  observed.  L.  S.  Theobald. 

Ionisation  produced  in  the  oxidation  of  nitric 
oxide.  L.  A.  M.  Henry  (J.  Physical  Chem.,  1929, 
33,  1941 — 1952). — In  connexion  with  a  study  of  the 
reaction  2N0+02^=^  2N02  an  apparatus  capable  of 
measuring  currents  of  10~15  to  10-16  amp.  is  described. 
At  temperatures  up  to  100°  the  introduction  of  the 
reacting  mixture  into  the  ionising  chamber  produced 
no  permanent  ionisation  ;  only  short-lived,  temporary 
effects  were  observed  when  nitric  oxide  was  introduced 
into  and  cut  off  from  a  stream  of  oxygen.  At  300°, 
a  permanent  ionisation,  proportional  to  the  P.D.  in 
the  chamber  and  to  the  percentage  of  nitric  oxide, 
was  observed.  Possible  explanations  are  discussed, 
the  most  probable  one  being  that  ionisation  results 
from  the  dissociation  of  nitrogen  peroxide. 

L.  S.  Theobald. 

Molecular  polarisation  of  symmetrical  but 
non-rigid  molecules.  G.  Jung  and  A.  Schleede 
(Z.  physikal.  Chem.,  1929,  B,  4,  207— 216).— Theo¬ 
retical.  The  relationship  between  temperature  and 
the  molecular  polarisation  P  which  can  be  induced 
in  a  symmetrical  but  non-rigid  molecule  (i.e.,  one 
capable  of  rotation  of  one  part  with  respect  to  another), 
is  of  the  form  2>(non-Ug«)=a'  —  b'T,  whilst  Debye’s 


equation  for  the  natural  polarisation  of  an  unsym- 
metrical  molecule  is  P(rigid)=a+6/T.  Thus  by 
determining  the  way  in  which  P  depends  on  T  it  is 
possible  to  distinguish  between  the  two  types  of 
molecule.  M.  S.  Burr. 

Effect  of  temperature  on  the  molecular  polaris¬ 
ation  of  gases  and  vapours.  R.  SAnger  and  O. 
Steiger  (Helv.  phys.  Acta,  1929,  2,  136 — 144; 
Chem.  Zentr.,  1929,  ii,  1135). — The  dielectric  constants 
of  methyl,  ethyl,  and  propyl  ether  vapour  between 
300°  and  400°  Abs.  at  constant  density  have  been 
measured.  The  relation  between  dielectric  constant 
and  density  accords  with  Debye’s  theory.  The 
electric  moment  diminishes  with  increasing  mol.  wt. 

A.  A.  Eldridge. 

Variation  of  dielectric  constant  with  frequency. 
J.  H.  L.  Johnstone  and  J.  W.  Williams  (Physical 
Rev.,  1929,  [ii],  34,  1483— 1490).— The  dielectric 
constants  of  solutions  of  nitrobenzene  and  p-dichloro- 
benzene  in  mineral  oil  of  high  viscosity  were  measured 
at  three  concentrations,  and  the  critical  frequency  at 
infinite  dilution  was  found  by  extrapolation.  The 
dielectric  constant  of  nitrobenzene  decreased  with 
increasing  frequency,  and  was  constant  for  the  non¬ 
polar  p-dichlorobenzene,  which  showed  no  dispersion 
effect,  in  accordance  with  Debye’s  dipole  theory. 
The  diameter  of  the  nitrobenzene  molecule  is  calcu¬ 
lated  to  the  correct  order  of  magnitude. 

N.  M.  Bligh. 

Dielectric  constants  of  solutions  of  oximes  and 
ketones  in  benzene.  Dipole  moment  of  benz- 
aldoxime  O-methyl  ether,  acetophenone,  and 
benzophenone.  0.  Hassel  and  E.  Njeshagen 
(Z.  physikal.  Chem.,  1929,  B,  4,  217— 222).— The 
method  employed  for  the  determination  of  dielectric 
constants  is  described.  By  the  dissolution  of  oximes 
in  benzene  only  a  small  increase  in  the  dipole  moment 
of  benzene  takes  place,  in  spite  of  the  large  dipole 
moment  of  the  simple  oxime  molecule.  This  be¬ 
haviour  is  to  be  attributed  to  the  association  of  the 
oxime  molecules  in  solution.  This  association  annuls 
the  dipole  moments.  The  dipole  moment  of  the 
O-methyl  ether  of  rtnZi-benzaldoxime  is  0-86  X  10~18 
e.s.u.  It  is  known  that  aliphatic  ketones  have 
practically  the  same  dipole  moment,  but  the  results 
obtained  show  that  the  substitution  of  alkyl  by 
phenyl  groups  leads  to  an  increase  in  the  dipole 
moment.  The  dipole  moments  of  acetone,  aceto¬ 
phenone,  and  benzophenone  are  2-72  X 10"18,  2-97  x 
10~18,  and  3-13  x  10-18  e.s.u.,  respectively. 

M.  S.  Burr. 

Variation  of  the  dielectric  constants  of  some 
organic  liquids  with  frequency  in  the  range 
1 — 103  kilocycles.  R.  W.  Lunt  and  M.  A.  G.  Rau 
(Proc.  Roy.  Soc.,  1930,  A,  126,  213— 230).— By 
measuring  the  capacities  of  condensers  comprising 
two  metal  surfaces  separated  by  air  or  by  the  liquid 
under  examination,  the  dielectric  constants  of  benzene, 
ethyl  ether,  methyl  ether,  chloroform,  ethyl  alcohol, 
acetone,  aniline,  and  nitrobenzene,  and  the  con¬ 
ductivities  of  the  last  four  substances  have  been 
determined  in  the  frequency  range  1 — 103  kilocycles. 
The  results  show  that  within  the  limits  of  experimental 
error  (0-5%)  there  is  no  change  in  the  dielectric 
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constant  of  benzene,  ethyl  ether,  methyl  ether,  or 
chloroform  over  the  range  studied,  whilst  for  the 
remaining  liquids  a  slight  increase  takes  place  at 
frequencies  higher  than  102  kilocycles.  Bryan’s 
work  on  nitrobenzene  (Physical  Rev.,  1922,  22,  391) 
is  confirmed.  The  conductivity  of  aniline  diminishes 
slowly  up  to  102  kilocycles  and  then  more  rapidly,  so 
that  at  103  kilocycles  it  cannot  be  measured  on  the 
bridge  available.  It  is  considered  possible  that  the 
degree  of  dehydration  of  aniline  determines  the  con¬ 
ductivity.  L.  L.  Bircumshaw. 

Dipole  moment  of  s-trinitrohenzene.  A.  Parts 
(Z.  physikal.  Chem.,  1929,  B,  4,  227— 233).— The 
dielectric  constants  of  solutions  of  s- trinitrobenzene 
in  benzene,  between  10°  and  50°,  have  been  determined 
by  a  method  which  is  described.  The  total  polaris¬ 
ation  appears  to  be  independent  of  concentration,  at 
least  up  to  a  mol.  fraction  of  trinitrobenzene  of  0-0389, 
and  is  approximately  54  at  25°.  From  optical  data 
the  electron  polarisation  is  40.  Hence  the  combined 
atomic  and  dipole  polarisation  are  14.  giving  a  dipole 
moment  of  0-8  xl0~18  e.s.u.  on  the  assumption  that 
the  atomic  polarisation  is  zero  (cf.  Williams,  A.,  1928, 
1180).  M.  S.  Burr. 

Refraction  of  light  by  alkali  hydrides.  H. 
Bode  (Z.  physikal.  Chem.,  1930,  B,  6,  251 — 255). — 
The  molecular  refractions  of  sodium  and  potassium 
hydrides  have  been  determined  and  those  of  lithium, 
rubidium,  and  caesium  calculated  from  them.  The 
hydrogen  anion  itself  has  a  high  refraction.  In  the 
alkali  hydrides  hydrogen  is  analogous  to  the  halogens. 
Both  the  mol.  vols.  and  refractions  of  hydrogen  and 
the  halogens  increase  in  the  order  F',  H',  Cl'. 

F.  L.  Usher. 

Optical  properties  of  mixed  crystals.  T.  F.  W. 
Bartii  (Amer.  J.  Sci.,  1930,  [v],  19,  135 — 146). — 
Work  on  refractive  indices  of  mixed  crystals  is 
summarised.  Mixed  crystals  of  thallous  bromide 
and  iodide  were  prepared  and  their  refractive  indices 
found.  The  refractive  index  was  plotted  against 
composition,  and  from  the  graph  thus  obtained  it  was 
evident  that  none  of  the  theoretical  formulae  hitherto 
proposed  for  the  optical  properties  of  mixed  crystals 
fits  this  system.  Mixed  crystals  of  silver  bromide  and 
silver  iodide,  with  sodium  chlorido  structure,  were  also 
investigated,  but  here,  too,  deviations  from  the 
theoretical  formulae  were  found.  Mixed  crystals  of 
BaO,2SiOa  and  2BaO,3SiOz  show  great  deviations. 
Investigation  of  the  majority  of  mixed  crystals 
indicates,  however,  that  most  of  them  show  propor¬ 
tionality  between  refraction  and  composition.  It  is 
not  possible  to  tell  which  of  the  laws  a  system  obeys. 
The  cause  of  these  deviations  is  that  the  refractive 
power  of  a  mixture  depends  not  only  on  its  density, 
but  also  on  the  nature  of  the  chemical  linkings  and 
the  degree  of  deformation  of  the  ions.  If  the  formation 
of  mixed  crystals  takes  place  without  any  deformation 
of  the  anions  or  change  of  chemical  linkings,  the 
refractive  indices  of  the  mixtures  will  vary  approxim¬ 
ately  proportionally  to  the  composition  (except  for 
triclinic  and  partly  monoclinic  crystals).  The  applic¬ 
ation  of  this  to  optical  mineralogy  is  considered. 

A.  J.  Mee. 


Optical  rotation  and  chemical  constitution. 
W.  Kuhn  (Ber.,  1930,  63,  [j?],  190—207;  cf.  A., 
1929,  981). — The  optical  activity  of  a  compound  must 
be  regarded  as  the  sum  of  the  activity  contribu¬ 
tions  depending  on  individual  bands  which  can  be 
attributed  to  definite  substituents.  The  magnitude 
of  the  contribution  of  a  band  depends  on  its  position 
in  the  spectrum  and  the  product  of  its  strength  and 
the  so-called  anisotropic  factor.  The  circular  di- 
chroism  of  the  band  depends  on  the  latter  factor.  The 
weak  and  medium  strong  bands  immediately  proxim¬ 
ate  to  the  visible  portion  are  particularly  important, 
since,  for  them,  the  anisotropic  factor  is  unusually 
great  and  because  they  largely  eliminate  the  activity 
contributions  of  the  bands  in  the  extreme  ultra¬ 
violet.  The  bands  of  substituents  placed  particularly 
close  to  the  active  carbon  atom  havo  a  very  large 
anisotropic  factor.  This  anisotropy  (“  induced  aniso¬ 
tropy  ”)  is  conferred  on  these  bands  by  the  disturbance 
(“  vicinal  action  ”)  which  the  surrounding  sub¬ 
stituents  exert  on  the  particular  group  (bands)  (cf. 
Born,  A.,  1915,  ii,  659 ;  1918,  ii,  283).  It  is  shown  in 
a  series  of  examples  (simple  carbinols,  substituted 
alcohols,  vinylcarbinols,  derivatives  of  amyl  alcohol) 
that  simple  rules  apply  to  vicinal  action  and,  in  part, 
to  induced  anisotropy.  An  alkyl  group  containing 
halogen,  carboxyl,  hydroxyl,  or  a  double  linking 
remote  from  the  optically  active  carbon  atom  behaves 
like  a  larger  alkyl  group  in  its  vicinal  effect. 

H.  Wren. 

Co-ordination.  I.  Ion  hydrates.  F.  J.  Gar¬ 
rick  (Phil.  Mag.,  1930,  [vii],  9,  131—141). — It  is 
assumed  that  the  most  stable  hydrato-complex  ions 
are  those  in  which  the  electrostatic  energy  is  a  maxi¬ 
mum.  The  electrostatic  energies  are  calculated  for 
a  number  of  such  ions  and  it  is  found  that  the  co¬ 
ordination  number  is  6  for  Na+,  K+,  Mg++,  and  Ca++, 
8  for  Cs+,  Srt+,  and  Ba++,  and  4  or  6  for  Li+  and 
Be++,  whilst  the  co-ordination  number  12  is  never 
found.  The  electrostatic  mechanism  of  the  formation 
of  such  co-ordination  complexes  is  in  satisfactory 
agreement  with  observed  results. 

A.  E.  Mitchell. 

Experimental  test  of  the  theory  of  geometrical 
stereochemistry.  A.  P.  Semencov  (Ukrain.  Chem. 
J.,  1929,  4,  309 — 321). — The  literature  dealing  with 
the  configuration  of  pentaerythritol  is  reviewed  and 
the  possible  types  of  isomerides  of  a  molecule  CR2R'R", 
assuming  the  pyramidal  configuration,  are  considered. 
Two  geometrical  isomerides  may  exist,  one  with  the 
two  identical  radicals  situated  at  the  ends  of  a  side 
of  the  quadrilateral  formed  by  the  four  radicals  (cis- 
isomeride)  and  the  other  with  these  radicals  at  the 
ends  of  a  diagonal  (Zrans-isomeride).  In  the  latter 
case  there  is  a  plane  of  symmetry  perpendicular  to 
the  line  joining  the  two  similar  radicals.  With  the 
cfs-isomeride,  the  molecule  has  no  plane  of  symmetry 
and  is  thus  not  identical  with  its  mirror-image,  so 
that  there  should  be  optical  isomerism.  As  regards 
which  of  these  compounds  may  be  assumed  to  have 
a  pyramidal  configuration  of  the  molecule,  this  should 
be  looked  for  in  cases  where  Ebert  and  von  Hartel 
(A.,  1928,  462)  observed  a  considerable  electrostatic 
moment,  that  is,  in  molecules  containing  the  groups 
CHyOR,  CO,R,  CH2*C02R,  and  OR  combined  with 
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the  central  atom.  Hence,  -with  citric  acid  there  is, 
according  to  this  hypothesis,  justification  for  expect¬ 
ing  optical  isomerism.  Attempts  to  prepare  optically 
active  citric  acids  by  means  of  the  quinine  and  brucine 
salts  proved  unsuccessful,  but  this  may  be  because 
this  acid  is  the  fran-s-isomeride.  Similar  experiments 
with  the  monoamide  of  maleic  acid  also  resulted 
only  in  optically  inactive  compounds.  In  the  hope 
of  obtaining  dimethoxycyanoisobutyric  acid  in  cis- 
and  trans-iorms,  this  acid  is  now  being  prepared 
according  to  the  two  following  schemes  : 

(1)  GN-CHo-C02H  — >-  (McO-CH2),C(CN)-C02H  and 

(2)  cn-ch;-co2h — >  CH2(C02R);  — > 
MeOCH2-CH(C02R), — ^MeOUH2-C(CN)(COJt)2— > 
MeO-CH,-CH(CN)-C02R  — >  (MeO-CH2)2G(CN)-C02H. 

f!  H.  Pope. 

Stereochemistry  of  compounds  with  quin- 
quevalent  nitrogen.  A.  P.  Semencov  (Ukrain. 
Chem.  J.,  1929,  4,  323 — 325). — The  various  hypo¬ 
theses  which  have  been  advanced  concerning  the 
stereochemical  configuration  of  compounds  containing 
a  quinquevalent  nitrogen  atom  are  discussed,  the 
conclusion  being  reached  that  the  necessary  and 
sufficient  condition  for  the  optical  isomerism  of  such 
compounds  is  that  four  radicals  combined  with  the 
nitrogen  atom  shall  be  different.  The  fifth  radical 
(anion  of  the  acid)  exerts  no  influence  on  the  pheno¬ 
menon  of  optical  isomerism;  thus,  the  absence  of 
such  radical,  as  in  oxides  of  the  form  NabcO,  or  its 
identity  with  one  of  the  first  four  radicals,  as  in 
Nabc(OH)2,  does  not  interfere  with  the  optical  iso¬ 
merism.  Hence,  the  deciding  factor  is  the  structure 
of  the  cation  quite  independently  of  the  anion,  this 
structure  being  the  same  as  that  of  methane  deriv¬ 
atives  and  the  nitrogen  occupying  a  space-centred 
position.  About  the  nucleus  of  the  central  nitrogen 
atom  eight  electrons  arc  distributed  at  the  angles  of 
a  cube,  the  directions  of  the  attractive  forces  between 
the  central  atom  and  the  radicals  being  perpendicular 
to  four  edges  of  the  cube.  T.  H.  Pope. 

Distinction  between  ionic  and  atomic  com¬ 
pounds.  E.  Rarinowitsch  and  E.  Thilo  (Z. 
physikal.  Chem.,  1930,  B,  6,  284 — 306). — Calculations 
of  Grimm  and  Herzfeld  (cf.  A.,  1924,  ii,  102)  on  the 
existence  and  stability  of  various  ionic  compounds 
have  been  extended  with  the  aid  of  new  physical 
data  which  permit  a  wider  application  of  the  Born- 
Haber  cycle.  The  ionic  compounds  predicted  by 
theory  are  all  known,  excepting  manganese  mono¬ 
chloride  and  the  mono-  and  di-halides  of  aluminium, 
scandium,  titanium,  yttrium,  and  lanthanum.  The 
results  show  definitely  that  nitrogen  and  boron  tri¬ 
chlorides,  and  the  tetrachlorides  of  carbon,  tin,  and 
lead,  among  other  volatile  hydrides  and  halides,  are 
not  ionic  compounds,  and  indicate  that  cadmium  and 
cuprous  iodides,  and  aurous,  mercurous,  and  mercuric 
chlorides  are  typical  atomic  compounds  in  the  solid 
state.  The  solid  hydrogen  halides  are  also  non-ionic. 

F.  L.  Usher. 

Dissociation  work  of  oxygen.  G.  Herzbero 
(Z.  physikal.  Chem.,  1929,  B,  4,  223 — 226). — Theo¬ 
retical.  A  re-examination  of  the  experimental  data 
from  which  the  dissociation  tension  of  the  oxygen 
molecule  has  been  calculated  leads  to  the  conclusion 


that  the  value  of  7  volts  hitherto  assigned  to  it  is 
1 — 2  volts  too  high.  The  corresponding  values  for 
carbon  monoxide  and  nitric  oxide,  which  are  cal¬ 
culated  from  the  oxygen  value,  now  become  approxi¬ 
mately  10  and  6-5  volts  instead  of  11  and  7  volts, 
respectively.  M.  S.  Burr. 

Affinity.  T.  be  Donder  (Bull.  Acad.  roy.  Belg., 
1929,  [v],  15,  615 — 625). — Mathematical.  Expres¬ 
sions  are  derived  for  the  affinity  in  systems  in  which 
the  mass  is  variable.  0.  J.  Walker. 

Diamagnetism  of  ions.  P.  Weiss  (Compt.  rend., 
1930, 190,  95 — 98). — With  reference  to  Reichcneder’s 
assumption  (cf.  A.,  1929,  1370)  that  the  magnetic 
susceptibility  of  H+  ion  is  nil,  thus  neglecting  the 
effect  of  that  ion  on  the  diamagnetism  of  water,  it  is 
proposed  to  deduce  this  effect  from  that  of  H+  ion 
on  refraction.  The  changes  in  refraction  and  in  dia¬ 
magnetism  consequent  on  the  deformation  of  the 
ions  resulting  from  the  change  from  solution  to 
crystallisation  show  that  the  refraction  is  almost 
exactly  twice  as  sensitive  to  such  change  as  the 
diamagnetism.  This  result  is  shown  to  be  in  con¬ 
formity  with  theory.  The  loss  of  diamagnetism  due 
to,  i.e.,  the  apparent  paramagnetism  of,  the  H+  ion 
is  in  this  way  determined  as  1-1  Xl(H.  Susceptibil¬ 
ities  of  several  substances  calculated  on  this  basis 
are  shown  to  be  in  fair  agreement  with  experimental 
results.  C.  A.  Silberrad. 

Diamagnetic  anomaly  in  gases.  V.  Critical 
examination  of  methods.  I.  A.  Glaser  (Ann. 
Physik,  1929,  [v],  3,  1119— 1136).— The  diamagnetic 
anomaly  (A.,  1925,  ii,  82,  642;  1929,  628,  982)  is  con- 
sidered  by  Hammar  (A.,  1926,  1197)  to  arise  from  the 
adsorption  of  gases  or  water  vapour  at  the  surface  of 
the  material  used  in  the  susceptibility  measurements, 
whilst  Buclmer  (A.,  1929,  249)  ascribes  the  pheno¬ 
menon  to  temperature  differences  within  the  appar¬ 
atus.  The  actual  course  of  the  anomaly  is  qualit¬ 
atively  different  from  that  consistent  with  the  con¬ 
jectural  adsorption  mechanism ;  it  is  independent  of 
great  differences  in  the  surface  condition,  etching 
with  hydrofluoric  acid  and  plating  with  gold,  silver, 
and  platinum  effecting  no  change.  Exhaustive  ex¬ 
periments  on  drying  the  gases  demonstrate  that  the 
presence  or  adsorption  of  water  vapour  cannot  account 
for  the  anomalous  diamagnetism.  The  presence  of 
traces  of  oxygen  leads  to  untrustworthy  results;  in 
this  connexion  it  is  shown  that  the  oxygen  pressure 
corresponding  with  the  reaction  4CuO — >  2Cu20  +  02 
is  negligible  only  at  temperatures  distinctly  below 
S00°,  at  1000°  it  is  about  100  mm.  and  at  1100° 
about  560  mm.  Hence,  in  order  to  prepare  gases 
free  from  traces  of  oxygen,  the  tube  containing  heated 
copper  should  show  a  considerable  decrease  in  tem¬ 
perature  between  the  inlet  and  outlet  ends.  The 
presence  of  oxygen  accounts  for  certain  failures  to 
reproduce  the  author’s  results.  R.  A.  Morton. 

Interpretation  [energetic]  of  the  molecular 
field  and  paramagnetism.  P.  Weiss  (J.  Phys. 
Radium,  1930,  [viii],  1,  1 — 10). — The  necessary  and 
sufficient  condition  for  a  paramagnetic  substance 
to  obey  the  relation  o=G'i?/(T—  0)  is  that  the 
energy  U=— wa2/2-f/(T).  It  is  recommended  (with 
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examples)  that  1  jyT  (instead  of  1/T)  be  plotted 
against  T.  Theories  of  the  molecular  field  are  dis¬ 
cussed,  and  it  is  concluded  that  -where  the  Curie 
point  is  independent  of  concentration  the  carrier  of 
magnetic  moment  must  be  a  portion  only  of  the  ion. 

C.  A.  SlLBERRAD. 

Diamagnetic  anomaly  in  gases.  VI.  Critical 
examination  of  methods.  II.  A.  Glaser  (Ann. 
Physik,  1930,  [v],  4,  82 — 90). — Reconsideration  of 
experimental  methods  appears  to  dispose  of  the  view 
that  Buchner’s  temperature  effect  (A.,  1929,  249) 
and  the  magnetic  anomaly  possess  a  common  origin. 

R.  A.  Morton. 

Magnetic  investigations  on  adsorbed  gases.  J. 
Aharoni  and  F.  Simon  (Z.  physikal.  Chem.,  1929, 
B,  4,  175 — 1S9). — A  null  method  for  the  measurement 
of  magnetic  susceptibility  is  described .  No  knowledge 
of  field  strength  is  required  and  the  method  is  espe¬ 
cially  suitable  for  low  temperatures.  The  standard¬ 
isation  curve  has  been  tested  by  determinations  of 
the  magnetic  susceptibility  of  iron  ammonium  alum 
at  different  temperatures,  and  of  solutions  of  man¬ 
ganous  sulphate  at  different  concentrations  at  0°. 
The  magnetic  susceptibilities  of  the  following  systems 
of  adsorbed  gases  have  been  measured  at  different 
temperatures  and  gaseous  concentrations :  chabas- 
ite-oxygen ;  carbon-oxygen ;  palladium-hydrogen. 
Oxygen  adsorbed  by  chabasite  has  a  smaller  magnetic 
susceptibility  than  free  oxygen,  and  a  break  occurs 
in  the  susceptibility-concentration  curve  when  the 
two  components  of  the  system  are  present  in  equi- 
molccular  proportions.  This  behaviour  confirms  the 
authors’  view  that  the  gas  molecules  are  taken  up, 
one  by  one,  into  separate  cells  in  the  adsorbent  (cf. 
A.,  1928,  580).  The  relationship  between  concen¬ 
tration  and  magnetic  susceptibility  shows  a  similar 
discontinuity  in  the  case  of  the  system  carbon-oxygen. 
This  may  perhaps  be  ascribed  to  a  transition  from  a 
unimolecular  to  a  bimolecular  layer.  When  hydrogen 
is  adsorbed  by  palladium  there  is,  with  increasing 
concentration,  a  marked  linear  diminution  of  sus¬ 
ceptibility  which  comes  to  an  end  at  a  concentration 
corresponding  with  Pd2H.  After  this  point  very  little 
more  hydrogen  is  taken  up  and  the  magnetic  sus¬ 
ceptibility  remains  constant.  The  molecular  trans¬ 
formation  which  the  ammonium  halides  are  considered 
to  undergo  between  —30°  and  —40°  has  no  effect  on 
the  magnetic  susceptibility  of  the  salts,  and  similar 
observations  have  been  made  with  regard  to  the 
transition  points  of  manganous  oxide  and  manganese 
dioxide  at  116°  and  92°,  respectively. 

M.  S.  Burr. 

Determination  of  the  variation  with  pressure 
of  the  force  between  two  plates  at  different 
temperatures  at  low  pressures,  with  a  view  to 
the  determination  of  molecular  mean  free  paths. 
A.  E.  Martin  (Phil.  Mag.,  1930,  [vii],  9,  97—130).— 
At  low  pressures  the  force  between  two  small  plane 
parallel  plates  at  different  temperatures  is  found  to 
be  directly  proportional  to  the  temperature  difference 
and  inversely  proportional  to  the  square  of  the  dis¬ 
tance  between  them  provided  the  distance  is  large 
compared  with  their  linear  dimensions.  In  both  air 
and  hydrogen  at  low  pressures  the  force  is  found  to 
be  directly  proportional  to  the  pressure,  but  at  higher 


pressures  there  is  a  departure  from  the  linear  relation¬ 
ship.  A  maximum  is  observed  in  air  at  a  pressure 
of  0-07  mm.,  whilst  one  is  predicted  in  hydrogen  at 
about  0-13  mm.  The  mean  free  paths  of  air  and 
hydrogen  molecules  have  been  calculated  from  these 
deviations  from  the  linear  relationship. 

A.  E.  Mitchell. 

Parachor  of  chlorine  dioxide.  G.  H.  Cheesmax 
(J.C.S.,  1930,  35 — 37). — The  structure  of  chlorine 
dioxide  has  been  deduced  from  its  parachor.  Two 
independent  methods  gave  an  average  result  of  1-G42 
for  the  density  ;  the  surface  tension  was  found  to  be 
33-1  dynes/cm.  at  0°.  The  parachor  is  therefore  98-7 
units.  Determination  of  the  Ramsay-Shields  coeffi¬ 
cient  confirmed  absence  of  association.  Thus  the 
structural  parachor  is  4-4  units.  The  possible  electron 
distributions  are  discussed  and  three  involving  singlet 
linkings  are  found  to  have  the  correct  sign.  The 
structure  preferred  is  one  having  a  three-membered 
ring  and  a  semi-polar  singlet  linking. 

W.  R.  Angus. 

Calculation  of  absorption  in  X-ray  powder 
photographs  and  the  scattering  power  of  tung¬ 
sten.  A.  Claassen  (Phil.  Mag.,  1930,  [vii],  9,  57 — 

65). — The  total  absorption  factor  for  X-rays  of  glanc¬ 
ing  angle  0  for  a  heavy  powder  is  shown  to  be  A  e= 
f-e  sin  tf>  sin  (20— ^) /{sin  <£+ sin  (20— where  <f>  is 
the  angle  of  incidence.  The  expression  is  valid  under 
conditions  of  X-ray  powder  photography  in  which  | 
the  rod  of  heavy  powder  is  rotated  during  exposure. 
The  result  is  applied  to  the  calculation  of  the  scatter-  'j 
ing  power  of  tungsten  on  the  basis  of  the  Thomas  ) 
model  of  the  atom.  The  results  obtained  are  in  good  j 
agreement  with  experimental  values. 

A.  E.  Mitchell. 

X-Ray  investigation  of  easily  deformable 
crystals.  L.  Chrobak  (Bull.  Acad.  Polonaise,  1929, 

A,  497 — 505). — The  technique  of  obtaining  unde¬ 
formed  specimens  of  easily  deformed  crystals  for  X -ray 
investigations  is  given.  New  apparatus  for  the  work 
is  also  described  including  a  simple  precision  chamber  ! 
for  Laue  photographs.  A.  J.  Mee.  j 

Examination  of  two  technical  X-ray  tubes  for 
purity  of  spectra.  K.  F.  Jahr,  F.  A.  Schneider,  j 
and  A.  Winkel  (Z.  physikal.  Chem.,  1930,  B,  6,  1 

256 — 260). — Two  tubes,  with  anticathodes  of  iron  and 
molybdenum  respectively,  have  been  examined  bv  | 
means  of  Seemann’s  spectrograph  (cf.  A.,  1918,  ii,  j 
383)  and  in  each  case  a  pure  spectrum  has  been  j 
obtained.  Both  tubes  had  been  in  use  for  a  con-  | 
siderable  time,  so  that  no  detectable  contamination  I 
through  atomising  of  metal  parts  occurs  when  the  | 
tubes  are  carefully  made  and  properly  handled.  The  I; 
result  is  of  importance  in  the  analysis  of  X-ray  struc-  E 
ture  diagrams  for  which  it  is  necessary  to  use  only  J: 
pure  spectra.  F.  L.  Usher. 

Reflexion  of  X-rays.  F.  Jentzsch  and  E. 
Nahring  (Naturwiss.,  1929,  17,  980). — A  claim  for 
priority  against  Schon  with  respect  to  some  of  the 
results  published  by  him  (A.,  1929,  1355).  Experi¬ 
ments  by  the  authors  on  Schott  glasses  have  shown 
that  the  sharpness  of  the  boundary  of  total  reflexion 
depends  largely  on  the  absoiption  coefficient. 

G.  E.  Wentworth. 
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X-Ray  examination  of  crystal  defects.  W. 
Berg  (Naturwiss.,  1030,  18,  115). — An  image  of  the 
crystal  face  is  obtained  by  reflecting  a  beam  of  X-ravs 
from  it.  Crystals  having  no  defects  give  an  image 
of  uniform  darkness ;  defects  arc  shown  by  light  and 
dark  striations.  W.  It.  Angus. 

Optical  method  for  demonstrating  the  results 
of  X-ray  analyses.  W.  L.  Bragg  (Z.  Rrist.,  1929, 
70,  475—492;  Chem.  Zcntr.,  1929,  ii,  969). 

Determination  of  refractive  indices  for  X-rays. 
K.  Kellermann  (Ann.  Physik,  1930,  [v],  4,  185— 
214). — The  substance  is  made  into  a  plate  with  a 
slight  curvature,  so  that  a  homogeneous  small  bundle 
of  X-rays  is  obtained  with  different  angles  of  refrac¬ 
tion.  The  totally  reflected  X-rays  give  on  a  photo¬ 
graphic  plate  a  certain  widening  of  the  blackening. 
For  the  exposures  the  curved  plates  were  rotated 
about  an  axis  in  their  surface.  By  finding  the  change 
of  widening,  and  knowing  the  angle  of  rotation,  the 
angle  of  total  reflexion  can  he  calculated.  The 
method  was  applied  to  crown  glass  and  to  silver.  It 
can  also  be  used  for  liquids  which  are  held  in  a  curved 
plate.  Glycerol  and  concentrated  calcium  chloride 
solution  were  used.  The  accuracy  of  the  method 
with  the  present  arrangement  is  for  solids  ±4%,  and 
for  liquids  ±7%.  A.  J.  Mee. 

Crystal  structures  of  the  if  sub-groups  and 
their  connexion  with  the  periodic  table  and 
atomic  structures.  W.  Hume-Rothery  (Phil. 
Mag.,  1930,  [vii],  9,  65 — 80). — It  is  held  that  in  the 
B  sub-groups  there  is  a  tendency  for  an  element  to 
crystallise  so  that  each  atom  is  surrounded  by  (8 —AT) 
neighbours,  where  N  is  the  number  of  the  group  to 
which  the  element  belongs.  Opposing  this  tendency 
there  is  a  tendency  to  form  close-packed  structures. 
For  groups  IV  to  VII  the  first  tendency  is  explained 
on  the  basis  of  co-valency  linkings,  the  atom  taking 
(8— N)  neighbours  and  sharing  one  electron  with  each. 
In  group  IV  the  tetrahedral  arrangement  requires  no 
other  forces  to  ensure  the  stability,  but  in  groups  V 
to  VII  the  stability  can  be  explained  only  by  the 
assumption  of  additional  molecular  linkings.  In 
groups  III  and  II  the  presence  of  simple  covalencv 
linkings  will  not  account  for  each  atom  having  five 
or  six  neighbours,  there  being  an  insufficient  number 
of  electrons  for  the  necessary  sharing.  The  stability 
in  these  cases  is  explained  by  the  existence  of  a 
metallic  linking.  The  typical  close-packed  structures 
of  group  I -B  elements  are  attributed  wholly  to  the 
metallic  linkings,  since  there  are  not  sufficient  avail¬ 
able  electrons  for  covalency  linkings,  each  electron 
being  shared  by  more  than  two  atoms. 

A.  E.  Mitchell. 

Influence  of  the  symmetry  of  the  medium  on 
the  symmetry  of  crystalline  form.  G.  Friedel 
and  R.  Weil  (Compt.  rend.,  1930,  190,  243 — 245: 
cf.  Royer,  A.,  1929,  750). — Illustrations  are  provided 
of  the  correlation  of  the  symmetry  of  crystalline  forms 
with  the  symmetry  of  the  medium.  The  former  may 
exist  in  32  forms,'  but  the  latter  lias  only  2,  namely, 
complete  spherical  symmetry  which  includes  all  the 
elements  of  symmetry  of  the  crystal,  and  holoaxial 
spherical  symmetry  which  is  that  of  isotropic  (active) 
amorphous  media.  The  symmetries  of  the  cubic. 


quadratic,  orthorhombic,  and  clinorhombic  crystal 
systems  are  considered,  and  the  apparently  new  types 
of  merihedry  involved  are  reconciled  with  existing 
ideas  by  considering  them  as  due  not  to  the  symmetry 
of  the  crystal  itself,  but  to  that  of  one  only  of  its 
properties,  e.g.,  the  external  form  it  assumes  under 
certain  conditions.  J.  Grant. 

Relation  between  “active  centres"  and  the 
“  attracting  places  ”  (Lockerstellen)  of  crystals. 
I.  N.  Stranski  (Z.  Elektrochem.,  1930,  36,  25 — 26). — 
Crystal  growth  is  considered  to  be  easier  at  the  “  active 
centres  ”  of  a  crystal  than  at  the  attracting  places, 
e.g.,  corners,  where  dissolution  occurs  more  readily. 

H.  T.  S.  Britton. 

Orientation  of  single  crystals  obtained  by 
recrystallisation.  G.  Sachs  and  J.  Weerts  (Z. 
Physik,  1930,  59,  497- — 500). — -The  orientation  of 
aluminium  crystals  and  of  crystals  of  an  alloy  of 
aluminium  with  5%  Cu  is  investigated.  Purity  of 
materials  greatly  influences  the  orientation.  The 
cause  of  this  is  uncertain,  but  it  may  be  connected  with 
the  ease  of  preparation  of  single  crystals.  With  pure 
materials  single  crystals  are,  as  a  rule,  more  difficult  to 
prepare  than  with  impure  material.  It  appears  that 
the  formation  of  large  crystals  by  recrystallisation  does 
not  in  this  case,  as  in  other  recrystallisation  pheno¬ 
mena,  depend  on  the  preferential  growth  of  a  large 
number  of  nuclei.  A.  J.  Mee. 

Crystal  structures  of  magnesium,  zinc,  and 
cadmium  ferrites.  E.  Posnjak  (Amer.  J.  Sci., 
1930,  [v],  19,  67 — 70). — Magnesium,  zinc,  and 
cadmium  ferrites  have  been  prepared  by  heating 
equivalent  proportions  of  the  carbonates  with  finely- 
divided  ferric  oxide  to  800°.  Powder  diffraction  data 
have  been  obtained  showing  that  the  lengths  of  the 
edges  of  the  unit  cubes,  containing  8  mols.,  are 
8-36±0-01,  8-41+0-01,  and  8-67+0-01  A.  respect¬ 
ively  (d  obs.  4-481,  5-290,  5-764).  C.  W.  Gibby. 

Orientation  of  single  crystals  of  tin.  K. 
Tanaka  (Mem.  Coll.  Sci.  Kyoto,  1929,  12,  275—379). 
— The  dependence  of  the  crystallographie  orientation 
on  the  previous  history  of  the  crystal  is  much  less  than 
in  the  case  of  zinc  (A.,  1929,  15).  The  favourable 
crystallographic  direction  of  growth  is  found  to  be 
roughly  parallel  to  the  basal  plane  of  the  tetragonal 
crystal.  W.  E.  Downey. 

Crystal  structure  of  iron.  R..  Bach  (Helv. 
phys.  Acta,  1929,  2,  95 — 114;  Chem.  Zentr.,  1929,  ii, 
1131). — a-,  (3-,  and  8-iron  have  a  cubic-  body-centred, 
and  y-iron  a  cubic  face-centred  lattice.  A  study  of  the 
relation  between  the  lattice  constant  and  the  tem¬ 
perature  indicates  that  (3-  and  8-iron  are  identical, 
whilst  a-  and  p-iron  differ  considerably. 

A.  A.  Eldridue. 

Crystal  structure  of  barium  tungstate.  I. 
I.Navano  and  J.  Palacios  (Anal.  FIs.  Quim.,  1929,72, 
846 — 849). — -X-Ray  investigation  demonstrates  that 
barium  tungstate  belongs  to  the  C%  class,  there  being 
4  molecules  in  the  elementary  parallelepiped. 

H.  F.  Gillbe. 

Crystal  structure  of  glaserite  and  potassium 
sulphate.  B.  Gossner  (Neues  Jahrb.  Min.,  1927, 
57,  89—116;  Chem.  Zentr.,  1929,  ii,  1505—1506).— 
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The  unit  cell  (a  5-65,  c  7-29  A.)  of  glaserite,  referred  to 
hexagonal  axes,  contains  2  mols.  of  NaK3(S04)2 ;  the 
space-group  is  2%.  The  unit  cell  of  potassium  sulphate 
has  a  10-00,  b  5-85,  c  7-33  A.,  and  contains  4  mols.  of 
K2S04 ;  the  space-group  is  F',3.  A.  A.  Eldridge. 

Structure  of  zunyite.  B.  Gossner  (Neues 
Jahrb.  Min.,  1926,  15,  319—332;  Chem.  Zentr., 
1929,  ii,  1506). — Zunyite,  cubic,  has  a  13-92  A.;  space- 
group  'Id1.  The  unit  cell  contains  6  mols.  of 
3Si02,3A10(F,Cl),4HA102,H3A103. 

A.  A.  Eld  ridge. 

Tetrahedral-pyramidal  configuration  of 
methane  derivatives.  F.  M.  Jaeger  (Chem.  Week- 
blad,  1930,  27,  50 — 52). — The  space  configuration  of 
the  atoms  in  molecules  of  the  methane  typo  is  dis¬ 
cussed  -with  special  reference  to  pcntaerythritol, 
having  regard  to  the  X-ray  spectrum,  the  optical  and 
pyroelectric  properties,  and  the  structure  of  certain 
derivatives,  H.  F.  Gillbe. 

Crystal  form  of  adrenalone  hydrochloride. 
W.  Faber  (Z.  Krist.,  1929  ,  70,  497 — 505;  Chem. 
Zentr.,  1929,  ii,  1157).— Adrenalone  hydrochloride, 
0!)HU03N,HC1,H20,  crystallises  in  rhombic  plates, 
d‘l -394,  1-5166, 1*0255,  nY  1-7605^0-0002,  passing 

into  a  monoclinic  form,  d  1-393,  na  1-5049,  n$  1-64444; 
0-0003,  ny  l-7424±0-001.  A.  A.  Eldridge. 

X-Ray  diagram  of  mercerised  cellulose.  K.  R. 
Andress  (Z.  physikal.  Chem.,  1929,  B,  4, 190 — 206). — 
In  continuation  of  previous  work  on  the  X-ray  diagram 
of  native  cellulose  (A.,  1929,  630),  the  X-ray  diagram 
of  mercerised  cellulose  has  now  been  interpreted  on  the 
basis  of  a  monoclinic  unit  cell  having  a  8-1,  6  10-3, 
c  9-1  A.,  (3  62°.  The  interference  intensities  are  in 
agreement  with  a  structure  based  on  glucose  residues 
in  a  cellobiose  combination,  the  atomic  arrangement 
within  the  hexoscs  being  very  nearly  the  same  as  for 
native  cellulose.  The  difference  between  mercerised 
and  native  cellulose  consists  in  a  different  orientation 
of  the  chief  valency  chains  with  respect  to  one  another, 
and  the  mercerised  lattice  appears  to  represent  the 
more  stable  configuration.  M.  S.  Burr. 

Structure  of  gelatin.  J.  J.  Trillat  (Compt. 
rend.,  1930,  190,  265 — 267). — The  author’s  method 
(A.,  1929,  763)  has  been  used  for  the  examination,  by 
means  of  the  copper  X-lines,  of  a  sample  of  gelatin  of 
pn  6-2  (0-4%  ash)  in  its  normal  state,  dried  on  a  thread, 
and  stretched  200%.  As  in  the  case  of  cellulose 
( loc .  cit.)  chains  of  principal  valency  are  formed  by 
elementary  groups  of  length  9-7  A.  joined  end  on  end. 
A  number  of  these  form  crystallites,  the  orientation  of 
which  differs  for  the  dried  or  elongated  specimens,  and 
a  group  of  crystallites  forms  a  micelle.  The  amorphous 
phase  of  gelatin  has  low  powers  of  polymerisation  and 
cannot  form  long  chains,  whilst  the  pseudo-crystalline 
phase  is  strongly-  polymerised.  J.  Grant. 

Structure  of  norbergite.  W.  H.  Taylor  and 
J.  West  (Z.  Krist.,  1929,  70,  461 — 474 ;  Chem.  Zentr., 
1929,  ii,  979). — Norbergite,  Mg(F,0H)2,Mg2Si04,  has 
a  4-70,  b  10-2,  c  8-72  A. ;  the  unit  cell  contains  4  mols., 
and  the  space-group  is  F*6.  A.  A.  Eldridge. 

Algodonite  and  whitneyite.  F.  Machatschki 
(Neues  Jahrb.  Min.,  1929,  A,  59,  137 — 158;  Chem. 
Zentr.,  1929,  ii,  1639). — The  minerals  are  crystallo- 


graphically  inhomogeneous.  The  regular  crystals, 
apparently  metallic  copper  containing  arsenic,  have  a 
3-647 — 3-651  A.  The  hexagonal  crystals  contain  less 
copper  than  corresponds  with  the  formula  Cu„As,  and 
have  a  2-599,  2-598;  c  4-215,  4-213  A.,  with  d  8-71, 
8-72.  A.  A.  Eldridge. 

Is  it  possible  to  determine  the  piezoelectric 
constant  at  high  temperature  by  the  statical 
method  ?  R.  D.  Schulwas-Sorokina  (Physical 
Rev.,  1929,  [ii],  34,  1448 — 1450;  cf.  Dawson,  ibid., 
1927,  [ii],  29,  541). — The  relation  between  the  piezo¬ 
electric  effect  in  quartz  and  the  temperature  was 
investigated  by  Dawson’s  method.  It  is  concluded 
that  his  results  for  quartz,  and  thoso  of  Valasek  for 
Rochelle  salt,  are  untrustworthy-  because  of  failure 
to  take  into  account  the  effect  of  the  electrical  con¬ 
ductivity  of  the  crystals.  N.  M.  Bligh. 

Thermal  and  electrical  properties  of  beryll¬ 
ium.  E.  J.  Lewis  (Physical  Rev.,  1929,  [ii],  34, 
1575 — 1587). — The  specific  heat  of  pure  beryllium 
increased  rapidly  with  rise  of  temperature  from 
0-0389  at  — 175-6°  to  0-593  at  190°.  The  thermal 
conductivity  increased  with  rise  of  temperature  from 
0-232  at  —176-2°  to  0-508  at  190-4°.  The  specific 
resistance  varies  according  to  the  heat  treatment; 
after  establishing  a  steady-  condition  by  repeated  treat¬ 
ments  from  liquid-air  temperature  to  700°  the  values 
obtained  were  1-56,  6-76,  19-05,  and  40-00  microhms 
at  —191°,  22°,  305°,  and  690°,  respectively.  The 
temperature  coefficient  of  resistance  over  the  above 
range  has  been  determined,  the  curve  showing  three 
distinct  sections;  the  values  obtained  were  :  0-000371 
at  -190°,  0-00667  at  20°,  0-008  at  310°,  0-00858  at 
500°,  and  0-01196  at  685°.  The  thermoelectric  power 
against  lead  appears  to  vary  linearly  with  temperature, 
but  the  graph  shows  a  break  at  —50°,  indicating  a 
change  in  allotropic  form.  The  metal  does  not  obey 
the  Wicdemann-Frantz  law.  N.  M.  Bligii. 

Electrical  resistivities  and  temperature  co¬ 
efficients  of  lead,  tin,  zinc,  and  bismuth  in  the 
solid  and  liquid  states.  W.  B.  Pietenpol  and 
H.  A.  Miley  (Physical  Rev.,  1929,  [ii],  34,  15SS— 
1600 ;  cf.  A.,  1928,  9). — A  method  of  measuring  the 
resistance-temperature  coefficients  of  metals  of  low 
m.  p.  in  the  solid  and  liquid  states  is  described,  oxide 
films  being  employed  as  containers  for  the  molten 
metals.  Resistivity-temperature  curves,  and  resist¬ 
ance-temperature  coefficients  at  20°  intervals  are 
given  for  the  range  20 — 460°.  The  coefficients  for 
zinc  above  the  m.  p.  are  positive ;  allotropic  trans¬ 
formations  are  indicated  at  about  180°  and  340°. 
Possible  explanations  of  the  high  resistivity  of  non- 
annealed  bismuth  below'  160°  are  discussed;  in  the 
range  225—275°  the  negative  coefficients  are  due  to 
a  molecular  derangement.  N.  M.  Bligh. 

Electrical  conductivity  of  metallic  layers 
formed  by  cathodic  sputtering.  E.  Perucca 
(Ann.  Physik,  1930,  [v],  4,  252— 272).— The  electrical 
properties  of  thin  layers  of  gold  and  platinum  formed 
by  cathodic  sputtering  were  investigated.  The 
initial  phase  of  the  conduction  as  a  function  of  the 
duration  of  projection  was  especially  determined. 
The  conductivity  is  purely  metallic  in  character,  and 
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the  potential  gradient  is  uniform  along  the  length  of 
the  layer.  The  use  of  these  layers  as  unpolarisablo 
resistances  of  values  up  to  1012  £1  is  mentioned.  They 
have  practically  no  temperature  coefficient.  An 
explanation  of  their  electrical  properties  is  given. 

A.  J.  Mee. 

Ruthenium  a  superconductor.  J.  C.  McLen- 
nan  (Nature,  1930,  125, 168). — Ruthenium  becomes  a 
superconductor  at  2-04-°  Abs.  The  metal  was  of  high 
purity  and  it  retained  its  high  resistance  nearly  to 
4°  Abs.  L.  S.  Theobald. 

Magnetic  behaviour  of  nickel  and  iron  films 
condensed  in  vacuum  on  various  metal  backings. 
J.  H.  Howey  (Physical  Rev.,  1929,  [ii],  34,  1440— 
1447 ;  cf.  Edwards,  A.,  1927,  299;  Miller,  ibid.,  1928, 
1314). — Using  a  high-sensitivity  magnetometer  and  a 
special  arrangement  of  the  magnetising  coil,  the 
magnetic  nature  of  evaporated  iron  and  nickel  films 
deposited  at  various  teinperatures  on  backings  of 
aluminium,  copper,  platinum,  and  molybdenum  was 
investigated  to  determine  the  effect  of  the  two-dimen¬ 
sional  strain  due  to  differential  thermal  contraction 
imposed  by  the  backing.  Special  precautions  were 
taken  to  secure  gas-free  deposition,  and  magnetisation 
curves  were  obtained.  Nickel  films  under  tension 
were  magnetically  very  hard,  and  under  compression 
were  soft.  The  magnetic  intensity  of  iron  films  was 
practically  unchanged  by  the  stresses.  All  the  films 
were  harder  than  bulk  metal,  and  for  high-temperature 
deposition  were  more  like  annealed  bulk  metal. 

N.  M.  Bligh. 

[Magnetisation  of]  the  mixed  oxide  of  nickel 
and  cobalt  and  the  corresponding  ferrite. 
(Mlle.)  S.  Veil  (Compt.  rend.,  1930, 190, 181— 183).— 
The  calcined  precipitates  produced  by  sodium  hydr¬ 
oxide  from  solutions  containing  varying  proportions  of 
nickelous  and  cobaltous  sulphates  are  paramagnetic, 
and  the  magnetisation  coefficient  is  a  maximum  for  the 
mixed  oxide  NiO,CoO.  Mixtures  of  the  correspond¬ 
ing  ferrites,  containing  68%  of  ferric  sulphate,  gave 
ferromagnetic  calcined  precipitates,  the  magnetis¬ 
ation-composition  curve  rising  to  sharp  maxima  for 
the  pure  ferrites  (Fc203,Ni0  and  Fe203,Co0)  and  for 
the  mixed  ferrite  (Fe203)2,NiO,CoO.  J.  Grant. 

Mechanism  of  demagnetisation.  (Frau)  H. 
Trosien  (Ann.  Pliysik,  1930,  [v],  4,  109 — 120). — - 
Investigation  of  the  relation  between  magnetisation 
and  the  decrease  in  a  strong  alternating  field  super¬ 
posed  on  a  definite  direct-current  field,  carried  out  on 
steel  and  iron,  has  provided  evidence  for  a  law  of 
corresponding  states  between  the  observed  magnetis¬ 
ation  and  the  amplitude  of  the  alternating  field  for 
different  direct-current  fields.  R.  A.  Morton. 

Hall  effect  in  permalloy.  A.  W.  Smith  and 
R.  W.  Sears  (Physical  Rev.,  1929,  [ii],  34,  1466— 
1473). — The  Hall  effect  was  studied  in  nickel-iron 
permalloys  containing  84,  81,  and  7S%  Ni,  and  was  at 
first  positive,  becoming  negative  for  larger  magnetic 
fields;  for  those  lessthanabout  11,000  gauss  an  increase 
in  iron  concentration  increases  the  Hall  effect.  The 
maximum  of  the  Hall  A’.J/.F.-magnetic  field  curve 
shifts  towards  greater  magnetic  fields,  and  the 
magnetic  field  at  which  a  reversal  in  the  direction  of 


the  Hall  E.M.F.  takes  place  increases  with  rise  of  iron 
concentration.  The  interpretation  of  the  Hall  E.M.F. 
curves  is  discussed.  N.  M.  Bligh. 

Anomalies  in  the  physical  properties  of  the 
amorphous  state.  Amorphous  sulphur  and 
selenium.  P.  Mondain-Monval  and  P.  Galet 
(Compt.  rend.,  1930, 190,  120 — 122;  cf.  Samsoen,  A., 
i92S,  354). — Anomalies  similar  to  those  in  glasses 
and  other  amorphous  substances  are  shown  to  exist  in 
amorphous  sulphur  and  selenium,  indicating  a  new 
allotropic  modification  of  these  elements.  Abrupt 
changes  occur  in  viscosity  (in  sulphur  at  —21°,  in 
selenium  at  45°),  and  in  density  and  dilatation  (sulphur 
—29°,  selenium  30 — 33°).  The  change  in  selenium  is 
accompanied  by  an  absorption  of  heat  at  37°.  The 
temperatures  of  these  changes  are  slightly  below  those 
of  softening.  C.  A.  Silberrad. 

Polymorphism  of  sodium  sulphate.  III. 
Dilatometer  investigations.  F.  C.  Kracek  and 
R.  E.  Gibson  (J.  Physical  Chem.,  1930,  34, 188—200 ; 
cf.  A.,  1929,  1221). — Previous  results  have  been  con¬ 
firmed  and  extended  by  the  use  of  a  dilatometer, 
designed  to  study  changes  in  volume  under  pressure, 
for  the  lower  inversions  of  sodium  sulphate  and  by  an 
ordinary  dilatometer  for  the  upper  inversions.  The 
more  accurate  transition  temperatures  now  obtained 
arc  Na2S04-V  ^  IV,  160—180°;  IV  ^  111, 
185° ;  m — I,  241° ;  and  the  respective  volume  changes 
aTc  0-0005,  -0-0034,  and  0-0070  cm.3/g.  At  low 
pressures,  Na„S04-II  has  no  region  of  stability,  but 
if  the  change  I— >-111  is  inhibited,  that  of  I— >- II  takes 
place  reversibly  at  236°  with  a  decrease  in  volume  of 
0-004  cm.3/g.  The  changes  occur  slowly  and  are 
accompanied  by  marked  hysteresis  when  the  salt  is 
dry,  but  in  the  presence  of  water  or  a  trace  of  sulphuric 
acid  inversion  is  prompt  and  rapid. 

L.  S.  Theobald. 

Use  of  effect  of  pressure  on  electrical  resist¬ 
ance  of  manganin  as  a  method  of  measuring 
pressure.  A.  Michels  and  M.  H.  Lenssen  (Proc. 
Iv.  Akad.  Wetensch.  Amsterdam,  1929,  32,  1379— 
1385). — The  treatment  required  by  the  manganin 
before  it  can  be  used  for  this  purpose  was  investig¬ 
ated.  It  was  found  that  after  heat  treatment  the 
variation  of  the  resistance  of  manganin  with  pressure 
for  the  lower  temperatures  was  sufficiently  reproduc¬ 
ible  to  allow  of  its  use  for  measuring  pressure. 

A.  J.  Mee. 

Change  of  electrical  conductivity  in  strong 
magnetic  fields.  W.  Meissner  and  II.  Scheffers 
(Naturwiss.,  1929,  18,  110 — 113).— A  discussion  of 
the  results  of  Kapitza  (A.,  1929,  632)  and  of  Auwers 
(cf.  this  vol.,  17).  J.  F arquh arson. 

Theory  of  electrical  and  thermal  conductivity. 
R.  Peierls  (Ann.  Physik,  1930,  [v],  4,  121- — 148). — 
Previous  theories  of  electrical  and  thermal  conduc¬ 
tivity  are  considered,  and  the  assumptions  made  by 
them  are  discussed,  especially  the  theory  of  Bloch 
(cf.  A.,  1929,  247).  A  more  strict  law  is  given.  For 
low  temperatures  there  is  proportionality  between 
conductivity  and  T~*,  in  agreement  with  the  empirical 
law.  The  same  method  is  used  for  the  calculation  of 
thermal  conductivity.  For  low  temperatures  the 
thermal  conductivity  is  proportional  to  T"3,  and  for 
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high  temperatures  it  is  independent  of  temperature, 
in  agreement  with  experimental  observations. 

A.  J.  Mee. 

Electrification  and  conductivity  of  liquid  hydro¬ 
carbons.  L.  Brun ini: haijs  (J.  Phys.  Radium,  1930, 
[vii],  1, 11—36). — -When  petrol  or  similar  oil  is  passed 
through  an  earthed  metal  tube  and  collected  in  an 
insulated  metal  vessel  connected  with  an  electro¬ 
scope  a  considerable  negative  charge  is  observed. 
When' a  thick  film  of  oil  is  subjected  to  a  field  of  about 
110  volts  there  is  at  first  slight  conductivity,  which 
gradually  disappears ;  as  the  thickness  of  the  film 
diminishes  a  “  semi-conducting”  stage  is  reached  in 
which  a  large  current  may  pass,  the  period  of  such 
passage  increasing  with  diminution  of  thickness,  until 
for  thicknesses  of  the  order  of  10  |x  conductivity  of 
metallic  order  is  exhibited,  with  no  visible  action  on 
the  oil.  This  explains  the  use  of  lubricants  to  improve 
sliding  contacts  and  in  certain  other  cases  (cf.  Watson 
and  Menon,  B.,  1929, 361).  These  results  arc  explained 
as  contact  phenomena  affected  by  the  presence  of 
water.  C.  A.  Silberrad. 

Magnetic  susceptibility  of  oxygen  as  a  function 
of  temperature  and  density.  H.  R.  Woltjer, 
C.  W.  Coppoolse,  and  E.  C.  Wiersma  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  1329 — 1333).— 
The  formula  of  Onnes  expressing  the  dependence  of 
magnetic  susceptibility  (x)  of  a  paramagnetic  sub¬ 
stance  on  the  temperature  {T),  x(T+A)=const., 
where  A  is  a  function  of  the  density,  is  tested  on 
gaseous  oxygen.  Deviations  from  Curie’s  law  are 
noted,  and  these  cannot  be  reconciled  with  Onnes’ 
formula.  The  deviations  become  very  marked  below 
175°  Abs.  Above  this  they  are  within  the  experi¬ 
mental  error.  There  appears  to  be  no  systematic 
difference  for  the  different  densities  as  given  by  Onnes’ 
formula.  If  the  small  deviations  from  Curie’s  law 
between  291°  and  175°  Abs.  are  neglected  the  formula 
W= const,  holds,  the  constant  being  dependent  on 
density.  This  implies  an  atomic  volume  of  oxygen 
dependent  on  density.  A.  J.  Mee. 

Anomalous  specific  heats  of  solid  hydrogen  at 
helium  temperatures.  E.  Simon,  K.  Mendels¬ 
sohn,  and  M.  Rtthemann  (Naturwiss.,  1930, 18,  34). 
— The  molecular  heat  of  hydrogen  in  the  region  11 — 14° 
Abs.  agrees  well  with  a  Debye  function  of  character¬ 
istic  temperature  <£=—91.  If,  however,  a  50%  mixture 
of  ortho-  and  para-hydrogen  is  studied  at  still  lower 
temperatures  a  marked  divergence  from  the  Debye 
curve  becomes  increasingly  noticeable  as  the  tem¬ 
perature  falls.  The  figures  in  parentheses  denote  the 
number  of  times  the  Debve  function  is  exceeded  : 
10°  (1-05),  8°  (1-4),  6°  (2-7),  5°  (4-4),  4°  (9),  3°  (25). 
At  3°  the  anomaly  for  a  50%  mixture  attains  an  abso¬ 
lute  value  of  0-4'  g.-cal. /degree.  Pure  parahydrogen 
agrees  closely  with  the  Debye  function  <£=91  down 
to  the  lowest  temperatures,  whilst  a  75%  (ortho-, 
hydrogen)  mixture  exhibited  a  much  greater  anomaly 
than  the  50%  mixture.  Hence  it  is  likely  that  a 
splitting  of  the  ortho-term  is  responsible  for  the 
anomaly.  R.  A.  Morton. 

Specific  heat  of  nickel.  (Mme.)  E.  Lapp  (Ann. 
Physique,  1929,  [x],  12,  442 — 521). — With  the  view  of 
investigating  reported  anomalies  in  the  specific  heat 


of  ferromagnetic  substances,  the  specific  heat  of  pure 
nickel  was  measured  with  high  precision  between 
—  175°  and  460°,  using  an  electrical  heating  method. 
The  specific  heat  curve  shows  a  region  of  quantum 
degeneracy,  a  rise  towards  the  Curie  point,  a  dis¬ 
continuity  in  the  region  353-5 — -360°  greater  than 
previously  observed,  and  a  paramagnetic  region  of 
slowly  rising  specific  heat.  The  Curie  point  and  the 
discontinuity  are  in  agreement  with  the  magnetic 
Curie  point  and  the  calculations  based  on  the  Weiss 
molecular  field  theory.  The  terms  having  a  known 
effect  on  the  specific  heat  (the  quantum,  expansion, 
and  magnetic  terms)  were  calculated,  and  the  magnetic 
unknown  term  was  deduced.  The  latter  rises  to  a 
constant  value  at  the’Curie  point,  corresponding  with 
the  active  force  of  one  degree  of  freedom. 

N.  M.  Bligh. 

Temperature  variation  of  the  specific  heats  of 
hydrogen  and  nitrogen.  J.  H.  Brinkworth 
(Proc.  Roy.  Soc.,  1930,  A,  126  ,  204 — 212). — A 
new  empirical  formula  is  advanced,  in  which  it  is 
proposed  to  represent  the  rapidly  varying  part 
(quantised)  of  the  specific  heat  of  a  gas,  Sq,  by  a 
single  frequency  of  the  Planck-Einstein  expression 
SQ=Rx-ez(ex—l)2,  but  with  x—$vl(T—X),  X  being 
a  temperature,  instead  of  the  usual  x—fiv/T.  The 
total  specific  heat  at  constant  volume  of  any  diatomic 
gas  at  any  temperature  is  therefore  Sl.—ZRI2+Sq-\- 
(thermodynamic  correction)  +  (term  representing  in¬ 
crease  in  specific  heat  at  high  temperatures).  In  the 
case  of  hydrogen,  where  the  thermodynamic  correction 
may  be  neglected,  the  formula  gives  excellent  agree¬ 
ment  with  the  author’s  experimental  values  below 
600°  (cf.  A.,  1925,  ii,  373).  An  extension  to  the  case  of 
nitrogen  shows  that  S,,  attains  the  classical  value, 
4-96,  at  50°,  but  below  this  temperature  Sv  decreases 
rapidly  owing  to  the  very  high  value  of  the  thermo¬ 
dynamical  correction.  Values  are  deduced  for  the 
moments  of  inertia  of  hydrogen  and  nitrogen  which 
are  in  good  agreement  with  those  deduced  from  band 
spectra  data.  L.  L.  Bircitmshaw. 

Flow  method  for  comparing  the  specific  heats 
of  gases.  I.  Experimental  method.  P.  M.  S. 
Blackett,  P.  S.  H.  Henry,  and  E.  K.  Rideal.  II. 
Theory  of  the  method.  P.  M.  S.  Blackett  and 
P.  S.  H.  Henry  (Proc.  Roy.  Soc.,  1930,  A,  126,  319 — 
332,  333 — 354). — I.  A  description  is  given  of  a  simple 
method  for  the  direct  comparison  of  the  specific  heats 
of  gases  at  constant  pressure.  The  method  consists 
essentially  in  passing  a  slow  stream  (<30  c.c,  per 
minute)  of  gas  through  a  narrow  iron  tube  along  which 
a  temperature  gradient  has  been  established.  The 
change  of  the  temperature  distribution  along  the  tube, 
depends  on  the  properties  of  the  gas  and  the  rate  of 
flow.  A  particular  form  of  the  method,  which  yields 
highly  accurate  results,  consists  in  keeping  the  two 
ends  of  a  narrow  tube  at  the  same  temperature  and 
heating  the  central  portion  by  means  of  an  electric 
current.  Thermo-junctions  are  attached  to  the  tube 
at  two  positions  symmetrical  about  the  centre  of  the 
tube,  so  that  the  junctions  are  initially  at  the  same 
temperature.  On  passing  a  gas  at  a  known  slow  speed 
through  the  tube  a  temperature  difference  between  the 
two  junctions  is  established,  and  this  is  shown  to  be 
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related  to  the  flow  speed  by  a  cubic  equation  of  the 
form  0=C1a4-C'3a3,  where  is  a  constant  for  the 
tube,  C3  is  a  constant  depending  also  on  the  con¬ 
ductivity  and  other  properties  of  the  gas,  and  a= 

Q. j'lKA,  Q  is  the  heat  capacity  of  the  gas  passing 
per  sec.,  K  the  thermal  conductivity  of  the  tube 
material,  and  A  its  area  of  cross-section.  The  relative 
values  of  the  specific  heats  for  carbon  dioxide, 
hydrogen,  air,  and  helium  determined  by  this  method 
with  different  central  temperature  differences  are 
tabulated.  The  mean  values  C',,(C02)/Cp(air)=  1-264, 
CyfLjJ/C^air) =0-986,  and  C/,(He)/Cp(air)=0-717  at 
20°  arc  in  good  agreement  with  the  most  trustworthy 
values  hitherto  obtained,  and  serve  to  establish  the 
practicability  of  the  method. 

II.  A  theory  is  given  of  the  heat  transfer  between  a 
tube,  along  which  there  is  a  temperature  distribution, 
and  a  gas  flowing  in  it,  and  this  theory  is  applied  to  the 
particular  form  of  apparatus  (a  symmetrically  heated 
tube)  described  above.  The  validity  of  the  equation 
0=G1a+f73a3  is  proved,  and  the  coefficients  Cj  and  C3 
are  evaluated  and  found  to  be  in  excellent  agreement 
with  the  experimental  values  given  in  Part  I.  It  is 
shown  that  the  rise  in  temperature  of  the  centre  of  the 
tube  should  be  proportional  to  the  electrical  energy 
dissipated  in  the  tube,  and  also  that  the  sensitivity 
(i.e.,  the  temperature  change  0  for  a  given  flow)  should 
be  proportional  to  the  central  temperature.  These 
conclusions  are  supported  by  the  experimental  results. 

L.  L.  BmcuMSHAw. 

Kinetic  theory  of  heat  conduction  in  crystals. 

R.  Peierls  (Ami.  Physik,  1929,  [v],  3,  1055—1101).— 
The  mechanism  of  heat  conductivity  in  the  crystal 
lattice  has  been  studied.  The  condition  for  finite 
conductivity  is  identical  with  the  condition  for  an 
//-theorem.  The  effect  of  temperature  has  been  con¬ 
sidered  from  the  theoretical  point  of  view. 

R.  A.  Morton. 

Ebullioscopic  paradox.  A.  Berthoud,  E. 
Briner,  and  A.  Schidlof  (J.  Chim.  phvs.,  1929,  26, 
505). — A  reply  to  Verschaffelt  (A.,  1929,  1136). 

G.  A.  SlLBERRAD. 

Analytical  expression  of  van ’t  Hoff’s  rule.  A. 
Alberto  (Ann.  Acad.  Brasil.  Sci.,  1929,1, 138 — 141). — 
A  mathematical  expression,  of  which  that  obtained  by 
Carneiro  is  a  special  case,  is  derived  for  van ’t  Hoff’s 
rule.  H.  F.  Gillbe. 

Critical  point  of  water.  J.  Havlicek  (Engineer¬ 
ing,  1930, 129,  1 — 3). — A  theoretical  discussion  of  the 
gas  equation  with  special  reference  to  the  observations 
of  Callendar  (A.,  1928,  1179).  C.  W.  Gibby. 

Equation  of  state  of  an  ionised  gas.  W.  H. 
McCrea  (Proc.  Camb.  Phil.  Soc.,  1930,  26,  107 — 114). 
—Theoretical.  The  pressure  is  investigated  in  a  gas 
of  given  temperature,  in  which  the  numbers  of  atoms 
per  unit  volume  at  the  different  stages  of  ionisation  are 
supposed  to  be  known.  The  validity  of  treating  an 
atom  or  ion  consisting  of  several  particles  with  large 
relative  motions  as  a  single  particle  is  examined  in 
computing  its  contribution  to  the  dynamical  pressure. 
The  dynamical  correction  for  free  charged  particles 
is  calculated,  and  found  to  be  of  the  same  order  of 
magnitude  as  the  additional  electrostatic  correction, 
hilt  of  opposite  sign ;  it  is  evaluated  independently 


for  iron  when  retaining  only  two  K  electrons  as  3-1%, 
and  appears  to  reduce  the  electrostatic  correction  by 
about  one  half.  It  is  concluded  that  the  deviations 
from  perfect  gas  laws  in  stellar  material  may  be  too 
small  to  give  observable  effects.  N.  51.  Bligh. 

Vapour-pressure  curve  of  liquid  helium.  II. 
W.  H.  Keesom,  S.  Weber,  and  G.  Schmidt  (Proc.  K. 
Akad.  Wetcnsch.  Amsterdam,  1929,  32,  1314 — 1323 ; 
cf.  this  vol.,  145). — The  results  previously  obtained  arc 
extended  for  lower  pressures.  The  lowest  pressure 
reached  was  0-005  cm.  The  correction  for  thermo- 
molecular  pressure  difference  becomes  important, 
especially  in  the  helium  thermometers  which  were  used 
in  which  the  pressure  becomes  very  small.  The  size 
of  the  effect  is  known  with  sufficient  accuracy  to  be 
used.  The  method  of  correcting  is  indicated.  Two 
empirical  formula;  are  derived  connecting  the  vapour 
pressure  with  the  temperature,  one  for  temperatures 
above  2-19°  Abs.,  and  the  other  for  temperatures  below 
this.  The  change  of  behaviour  of  helium  at  this 
temperature  has  still  to  be  investigated.  A.  J.  Mee. 

Vapour  pressure  of  toluene  up  to  the  critical 
temperature.  N.  W.  Krase  and  J.  B.  Goodman 
(Ind.  Eng.  Chem.,  1930,  22,  13). — Determinations 
of  the  vapour  pressure  of  toluene  have  been  made  by 
a  static  method  from  0°  to  320-6°  (the  critical  tem¬ 
perature).  The  critical  pressure  was  found  to  be 
41-6  atm.  H.  Ingleson. 

Vapour  density  of  sodium.  W.  H.  Rodebush 
(Nature,  1930,  125,  130). — A  redetermination  of  the 
vapour  pressure  and  vapour  density  of  sodium  agrees 
with  an  apparent  mol.  wt.  of  25  for  the  saturated 
vapour  at  706°.  This  yields  a  calculated  value  of 
0-75  volt,  approximately,  for  the  heat  of  dissociation. 

L.  S.  Theobald. 

Heat  of  dissociation  of  the  molecule  04  and 
Sutherland’s  constant  for  oxygen.  S.  Bresslkr 
and  V.  Kondratiev  (Nature,  1930, 125, 164 — 165). — 
Theoretical.  It  is  shown  that  the  mutual  energy  of 
two  molecules  at  the  moment  of  collision  is  equal  to 
Sutherland’s  constant.  This  receives  support  from 
the  fact  that  the  values  of  this  constant  obtained  by 
various  workers  for  oxygen  are  near  to  that  obtained 
by  Lewis  for  the  molar  heat  of  dissociation  of  04  into 
202.  L.  S.  Theobald. 

Compressibilities  of  gases  at  0°  and  below  1 
atm.,  and  their  divergence  from  Avogadro’s 
law.  IV.  Carbon  monoxide  and  nitrogen.  T. 
Batuecas,  C.  Schlatter,  and  G.  Maverick  (J.  Chim. 
phys.,  1929,  26,  548—555;  cf.  A.,  1925,  ii,  497).— 
The  method  is  that  previously  described.  The  mean 
of  48  determinations  for  carbon  monoxide  gives 
(l-fX)=  1-00048  and  coefficient  of  compressibility  at 
0°=6-3xl0-6.  For  nitrogen  45  determinations  give 
as  means  (1  — f-X)  =  1-00045  and  compressibility  ==S-9  x 
10  ®.  In  both  cases  individual  results  show  such 
divergence  that  the  figures  are  regarded  as  only 
provisional.  C.  A.  Silberrad. 

Viscosity  of  vapours  of  organic  compounds.  I . 
T.  Titani  (Bull.  Chem.  Soc.  Japan,  1929,  4,  277 — 
287).— See  A.,  1929,  993. 

Pressure  of  gaseous  mixtures.  III.  C.  C. 
Tanner  and  1.  Masson  (Proc.  Roy.  Soc.,  1930,  A, 
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126,  248 — 288). — Previous  measurements  with  helium 
and  hydrogen  (Gibby,  Tanner,  and  Masson,  A.,  1929, 
253)  are  now  extended  to  mixtures  of  each  of  these 
gases  with  argon.  Argon  deviates  from  Boyle’s  law 
over  the  range  25 — 75°  as  far  in  the  negative  sense  as 
hydrogen  and  helium  do  in  the  positive  sense;  at 
100°  it  almost  follows  Boyle’s  law,  and  at  higher 
temperatures  its  deviations  become  positive.  Com¬ 
pressions  were  made  on  the  three  pure  gases  and  13 
binary  mixtures  of  them  at  temperatures  from  25°  to 
175°  and  pressures  from  30  to  125  atm.  As  a  result 
of  further  improvements  in  the  technique,  the  average 
deviation  of  the  experimental  values  of  pv  from 
smooth  isotherms  is  now  only  about  0-02%.  The 
equation pv=a-\-bp-\-cps  is  applied  to  the  isotherms  of 
each  gas  and  mixture,  and  tables  arc  drawn  up  showing 
the  effect  of  varying  composition  and  temperatures 
on  the  values  of  a,  b,  c,  and  A,  where  A  is  the  mean 
experimental  deviation  in  pv  for  each  isotherm.  By 
plotting  b  against  gas  composition  it  is  found  that,  as 
with  helium-hydrogen  mixtures  ( loc .  cit.),  Lennard- 
Joncs’  partial  pressure  law  (A.,  1927,  727)  also  holds 
for  argon-helium  and  argon-hydrogen  mixtures, 
and  the  assumption  that  the  intcrmolecular  fields  of 
force  are  spherically  symmetrical  about  each  mole¬ 
cule  appears  to  be  justified.  The  data  for  the  influ¬ 
ence  of  temperatures  on  the  constants  of  the  isotherms 
are  applied  to  Lennard -Jones’  equations  for  inter- 
molecular  action  (loc.  cit.).  Taking  the  distance  index 
for  the  attractive  component  as  —5,  the  index  for  the 
repulsive  component  is  found  to  be  — 10  or  —11  for 
pure  hydrogen  and  helium,  and  —9,  —10,  —11,  or 
—14^  for  pure  argon.  The  forco  constants  are 
evaluated  for  each  type  of  encounter  according  to  the 
different  models.  Values  are  also  calculated  for 
the  “  cohesion  energy  ”  (a  quantity  equivalent  to  the 
latent  heat  of  separation  of  a  pair  of  molecules  at 
0°  Abs.),  and  for  the  kinetic  diameters  at  various 
temperatures.  The  results  indicate  that  the  radius 
of  a  given  gaseous  molecule  in  collision  is  a  function, 
not  only  of  the  kinetic  energy  of  the  invading  mole¬ 
cule,  but  also  of  the  nature  of  this  molecule ;  the  argon 
atom  is  smaller  when  it  stops  another  argon  atom 
than  when  it  stops  a  hydrogen  molecule,  and  in  stop¬ 
ping  a  helium  atom  is  probably  larger  than  w’hen  it 
stops  a  hydrogen  molecule.  The  special  result  found 
with  helium  and  hydrogen  is  therefore  not  typical. 
It  is  shown  that  it  is  not.  possible  to  predict  the 
isotherms  of  mixtures  from  those  of  their  pure 
components  alone.  L.  L.  Bikcumshaw. 

Viscosity,  heat  conductivity,  and  diffusion  in 
gas  mixtures.  VII.  Relationships  with  homo¬ 
geneous  gas  reactions.  M.  Traxjtz  (Ann.  Phvsik, 
1929,  [v],  3,  1102— 11  IS).— Theoretical.  Formal 
substitutions  are  made  which  involve  implications 
which  are  not  self-evident  in  the  physical  sense  but 
are  capable  of  experimental  test.  An  expression  which 
may  be  substituted  for  the  ordinary  molecular  diameter 
is  suggested;  this  is  less  influenced  by  the  special 
characteristics  of  models.  R.  A.  Morton. 

Viscosity  formula  for  binary  mixtures,  taking 
into  consideration  association  effects.  IV.  T. 
Ishikawa  (Bull.  Chem.  Soc.  Japan,  1929,  4,  2S8 — 
297  ;  cf.  A.,  1929,  500,  994). — The  author’s  formula  is 


applied  to  the  systems  toluene-benzyl  benzoate, 
benzene-benzyl  benzoate,  benzene-guaiacol,  toluene- 
guaiacol,  ethyl  alcohol-ether,  ?i-propyl  alcohol-ether, 
chlorobenzene-phenol,  and  benzene-phenol.  Very 
good  agreement  exists  between  the  association  values 
obtained  experimentally  and  those  calculated  from 
the  formula.  F.  G.  Tryhorn. 

Viscosity  isotherms  of  binary  mixtures.  IV. 
System  benzaldehyde'-sulphur  monochloride. 
F.  de  Carli  (Atti  R.  Accad.  Lincci,  1929,  [vi],  10, 
250 — 253;  cf.  this  vol.,  26). — Viscosity  curves  for 
this  system  at  3°,  9°,  13-2°,  and  20°  are  given.  Below 
20°  mixtures  of  the  two  components  show  a  maximum 
viscosity.  The  maximum  deviation  from  the  value 
calculated  from  the  mixture  rule  corresponds  with  60% 
of  benzaldehyde,  which  indicates  that  the  compound 
2PlrCHO,SaCl2  may  be  formed  in  solution. 

O.  J.  Walker. 

Viscosity  isotherms  of  binary  mixtures.  V. 
Nitrobenzene-stannic  bromide.  F.  de  Carli 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  372 — 375; 
cf.  preceding  abstract). — Although  the  thermal 
diagram  for  this  system  is  of  the  simplest  type,  with 
a  eutectic  mixture  containing  about  53%  of  stannic 
bromide,  tho  viscosity  isotherms  at  32°  and  40° 
suggest  the  formation  of  a  compound,  probably 
2PhN02,SnBr4,  which  is  stable  in  the  liquid  state. 

F.  G.  Tryhorn. 

A'-Ray  analysis  of  system  nickel-bismuth.  G. 
Hagg  and  G.  Funke  (Z.  physikal.  Chem.,  1930,  B, 
6,  272—283;  cf.  Voss,  A.,  1908,  ii,  194).— X-Ray  and 
microscopical  examination  have  revealed  the  exist¬ 
ence  of  two  intermediate  phases.  The  (3-phase,  with 
40 — 50  at.-%  Bi,  has  the  nickel  arsenide  structure, 
and  is  composed  of  .an  equal  number  of  nickel  and 
bismuth  atoms,  the  excess  nickel  atoms  being  dis¬ 
tributed  in  tho  interspaces.  The  y-phase  has 
approximately  the  composition  NiBi3.  Its  structure 
could  not  he  determined  on  account  of  the  com¬ 
plexity  of  the  powder  diagram  and  failure  to  obtain 
single  crystals.  F.  L.  Usher. 

Germanium.  XXXII.  Alloys  of  germanium. 
System  lead-germanium.  T.  R.  Briggs  and  W.  S. 
Benedict  (J.  Physical  Chem.,  1930,  34,  173—177 ; 
cf.  A.,  1929,  996). — The  equilibrium  diagram  for  the 
system  lead-germanium  has  been  determined  from 
thermal  data  obtained  by  methods  previously  de¬ 
scribed  (loc.  cit.).  Germanium  and  lead  are  probably 
completely  miscible  as  liquids,  but  form  no  solid 
solutions.  Cooling  the  liquid  alloys  results  in  the 
complete  separation  of  the  germanium  before  the  lead, 
and  the  usual  tjqje  of  eutectic  is  absent.  Photo¬ 
micrographs  (not  reproduced)  show  characteristic 
crystals  of  germanium  embedded  in  a  matrix  of  lead. 
Germanium  falls  between  silicon  and  tin  in  its  be¬ 
haviour  towards  lead,  miscibility  increasing  in  the 
order  silicon<germanium<tin;  the  systems  lead- 
germanium  and  tin-silicon  are  similar. 

L.  S.  Theobald. 

Ternary  silver  alloys.  I.  The  system  silver, 
copper,  zinc.  S.  Ueno  (Mem.  Coll.  Sci.  Kyoto, 
1929,  12,  347 — 374). — The  system  has  been  examined 
thermally  and  microscopically.  No  three-phase 
region  was  found,  but  the  (3-solid  solution  of  the 
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copper-zinc  system  unites  with  the  [i  of  the  silver-zinc 
system,  and  the  e  of  the  copper-zinc  system  with  the 
s  of  the  silver-zinc  system.  This  results  in  two  wide 
homogeneous  fields  and  three  heterogeneous  fields 
within  the  triangular  base  of  the  diagram. 

W.  E.  Downey. 

Ternary  system  of  Cu-Sn-Sb.  M.  Tas.uii 
(Mem.  Coll.  Sci.  Kyoto,  1929, 12,  227— 256).— Copper- 
tin  alloys  with  60 — 80%  Cu  and  tin-antimony  alloys 
with  40 — 60%  Sb  have  been  examined.  In  the 
ternary  equilibrium  the  y  and  8  eutectoids  of  the 
Cu-Sn  system  form  ternary  mixed  crystals  with 
the  y  and  8  eutectoids  of  the  Cu-Sb  system.  The  s 
eutectoid  of  Cu-Sn  gives  in  the  ternary  system  a 
compound  Cu12Sb3Sn-.  The  equilibrium  diagram  is 
used  in  discussing  the  whito  metal  bearing  alloys. 

W.  E.  Downey. 

Dependence  of  some  optical  properties  on 
temperature  in  the  softening  interval  of  glasses. 
G.  Tammann  and  H.  Hartmann  (Z.  anorg.  Chem., 
1930,  185,  305— 323).— Refractive  indices  of  the 
following  substances  have  been  determined  at  differ¬ 
ent  temperatures  above  and  below  the  softening 
temperature :  salicin,  brucine,  sucrose,  colophony, 
and  mastic.  For  the  first  three  substances  the 
refractive  index  changes  linearly  -with  temperature 
in  both  the  viscous  and  the  vitreous  state,  and  the 
two  straight  lines  meet  at  a  temperature  2 — 3-5° 
higher  than  the  temperature  at  which  brittleness 
begins.  For  colophony  and  mastic,  which  arc 
mixtures,  there  is  no  sharply-defined  point  of  inter¬ 
section.  The  refractivities  are  also  given  for  salicin, 
brucine,  aiid  colophonj-.  For  salicin,  the  refractivity 
increases  with  temperature  from  5°  to  80°  by  04%, 
the  increase  being  slightly  greater  in  the  liquid  state 
than  in  the  solid.  The  difference  is  much  more 
marked  in  the  ease  of  brucine,  but  still  small.  The 
results  indicate  that  molecular  changes  do  not  take 
place  on  melting.  The  refractivity  of  colophony 
increases  in  the  vitreous  state  with  rising  temperature, 
but  falls  in  the  liquid  state.  The  angle  of  rotation  of 
the  plane  of  polarisation  and  the  specific  rotation  of 
colophony  decrease  linearly  with  temperature  in  the 
liquid  state.  In  the  solid  state  they  rise  with  falling 
temperature,  but  the  measurements  are  very  difficult 
to  make.  For  the  angle  of  rotation  of  salicin  there 
appears  to  be  a  maximum  and  a  minimum  in  the 
neighbourhood  of  the  temperature  at  which  brittle¬ 
ness  sets  in,  but  the  results  cannot  be  repeated  exactly. 
Anhydrous  dextrose  has  a  maximum  angle  of  rotation 
at  the  temperature  at  which  brittleness  begins,  but 
with  4%  of  water  the  angle  of  rotation  increases 
linearly  as  the  temperature  falls  to  this  point  and  then 
increases  still  more  rapidly.  The  time  required  for 
the  disappearance  of  the  double  refraction  produced 
by  distortion  under  a  load  has  been  determined  for 
colophony  and  salicin  at  different  temperatures. 
The  time  increases  with  falling  temperature  along  a 
hyperbolic  curve  of  which  the  asymptote  lies  near 
the  temperature  at  which  brittleness  commences. 

M.  S.  Burr. 

B.  p.  of  (ternary)  water  alcohol  mixtures.  P. 
Rltrx  (Compt.  rend.,  1930,  190,  122— 124).— The 
b.  p.  of  various  ternary  mixtures  of  water  with  ethyl 
and  /soamyl  alcohols  have  been  determined  with 


special  precautions  to  ensure  uniformity  of  pressure 
and  homogeneity  of  imperfectly  miscible  mixtures. 
The  results  are  shown  by  a  trilinear  graph,  on  which 
is  also  indicated  the  limit  of  miscibility  at  the  b.  p. 
The  critical  b.  p.  is  8S-7 — 88-8°. 

C.  A.  SlLBERRAD. 

Steam-distillation  of  lower  volatile  fatty  acids 
from  a  saturated  salt  solution.  W.  H.  Olmsted, 
W.  M.  Whitaker,  and  C.  W.  Duden  (J.  Biol.  Chem., 
1929,  85,  109—114). — The  rate  of  steam-distillation 
of  the  lower  volatile  fatty  acids  from  aqueous  solution 
is  much  increased  by  adding  to  every  100  c.c.  of  the 
solution  70  g.  of  magnesium  sulphate  and  2  c.c.  of 
50%  sulphuric  acid.  Characteristic  distillation  rates 
arc  given.  C.  R.  Harington. 

Solubility  determinations  of  U.S.P.  chemicals. 
W.  Schnellbach  and  J.  Rosin  (J.  Amer.  Pharm. 
Assoc.,  1929,  18,  1230 — 1235). — The  data  recorded 
refer  to  25°  and  100  parts  of  solvent.  Sodium 
sulphate  dccahydratc  in  glycerol  (rff  1-246)  7-52; 
sodium  nitrite  (96-86%)  in  alcohol  (df  0-808)  1-424; 
arsenic  trioxide  in  water  about  1-99,  in  glycerol  about 
15-88.  The  determination  of  sodium  by  the  method 
of  Barber  and  Kolthoff  (A.,  1928,  859)  is  discussed. 

E.  H.  Sharples. 

Optical  detection  of  the  solubility  of  mercury 
in  water.  K.  F.  Boniioeffer  and  H.  Reichardt 
(Naturwiss.,  1929,  17,  933). — The  solubility  of  mer¬ 
cury  in  water  is  demonstrated  by  the  exhibition  of 
ultra-violet  absorption  bands  at  approximately  2610, 
2510,  and  2270  A.  The  solubility  of  the  vapour  is  of 
the  same  order  as  that  of  an  inert  gas. 

H.  F.  Giih.be. 

Solubility  of  sulphur  in  certain  saturated 
hydrocarbons,  in  the  benzene  series,  and  in 
chloro-substituted  benzenes.  I.  S.  Teletoy  and 
N.  D.  Pelich  (Ukrain.  Ghem.  J.,  1929,  4,  387 — 
402). — The  solubility  of  sulphur  in  saturated  paraffin 
hydrocarbons  increases  with  the  specific  gravity  of 
these.  In  any  one  hydrocarbon  it  is  very  low  at 
20°  and  increases  gradually  up  to  60°,  and  rapidly 
at  higher  temperatures.  In  hydrocarbons  of  the 
benzene  series,  the  solubility  of  sulphur  is  diminished 
by  the  introduction  of  methyl  groups  but  increased 
by  that  of  chlorine  atoms.  The  benzene  hydro¬ 
carbons  and  probably  their  chloro-dcrivatives  are 
said  to  form  definite  compounds,  the  character  of 
which  is  under  investigation.  T.  H.  Pope. 

Solubility  of  benzoquinhydrone  in  aqueous- 
alcohol  mixtures.  M.  I.  Alferov  and  A.  I. 
Brodski  (Ukrain.  Chem.  J.,  1929,  4,  403 — 404). — Sec 
A.,  1929,  1302. 

Stability  of  the  submicron.  II.  Dissolution 
and  formation  of  crystals.  W.  von  Behren  and 
J.  Traube  (Z.  physikal.  Chem.,  1930,  146,  1 — 29; 
cf.  A.,  1929,  259). — A  continuation  of  work  previously 
published.  Photographs  are  given  showing  the 
ultramicroscopic  appearance  of  various  stages  observed 
during  the  dissolution  and  formation  of  crystals. 
The  results  are  discussed  theoretically  and  shown  to 
support  Smekal’s  theory  of  “  lattice  blocks.” 

F.  L.  Usher. 

Crystalline  form  in  the  formation  of  solid 
solutions.  VI.  Thermal  and  -V-ray  analyses  of 
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the  anhydrous  systems  CaCl2-CoCl„,  CaCl,>- 
FeCl2,  CaCl2-MnCl2,  and  CaCl2-CdCl2."  A.  Fer¬ 
rari  and  A.  Inuanni  (Atti  R.  Accad.  Lincei,  1929, 
[vij,  10,  253—258 ;  cf.  A.,  1929,  996).— Cobaltous  and 
ferrous  chlorides  form  eutectic  mixtures  with  calcium 
chloride;  the  eutectic  points  at  614°  and  592°  corre¬ 
spond  with  54-3  and  44 ■  5  mol.-%  CaCL,,  respectively. 
Manganous  and  cadmium  chlorides"  form  mixed 
crystals  in  all  proportions  with  calcium  chloride; 
these  decompose  into  their  components  at  about  475° 
and  414°,  respectively.  The  behaviour  of  these 
systems  indicates  that  calcium  chloride  is  structurally 
different  from  the  bivalent  chlorides  of  cobalt,  iron, 
manganese,  and  cadmium.  0.  J.  Walker. 

Fractional  precipitation.  IV.  Influence  of 
the  formation  of  mixed  crystals  and  adsorption 
compounds.  0.  Ruff  and  E.  Ascher  (Z.  anorg. 
Cliem.,  1930,  185,  369 — 3S6). — Fractional  precipit¬ 
ation  of  different  pairs  of  salts,  in  which  the  crystal 
structure  makes  the  formation  of  mixed  crystals 
possible,  has  been  studied  with  reference  to  the  con¬ 
ditions  necessary  for  equilibrium  and  the  influence  of 
the  size  and  ratio  of  the  solubility  products.  Immedi¬ 
ately  after  formation  the  precipitate  always  contains 
more  of  the  more  soluble  constituent  than  in  the 
equilibrium  state,  which  can  often  be  reached  only 
after  stirring  for  several  hours.  The  composition  of 
the  precipitate  depends  on  the  ratio  of  the  concen¬ 
trations  of  the  constituents  in  solution.  With  con¬ 
tinued  stirring  and  rise  in  temperature  the  proportion 
of  the  more  soluble  constituent  of  the  precipitate  at 
first  increases  to  a  maximum  and  then  decreases. 
When  the  solubility  products  are  approximately 
equal,  fractional  precipitation  is  impossible,  the  pre¬ 
cipitate  always  containing  a  large  quantity  of  the 
more  readily  soluble  component.  This  holds  until 
the  ratio  of  solubility  products  of  approximately 
10"1  is  reached,  e.g.,  in  the  system  PbCr04-BaCr04. 
The  facility  of  separation  increases  from  this  point 
as  the  difference  between  the  solubility  products 
increases.  M.  S.  Burr. 

Fractional  precipitation.  V.  Inclusion  of 
foreign  matter  in  the  crystal  lattice.  0.  Ruff 
(Z.  anorg.  Chem.,  1930,  185,  387 — 402). — Inclusions 
in  crystals  during  precipitation  depend  mainly  on 
two  factors  :  (1)  the  relation  of  the  affinity  between 
unlike  to  that  between  like  molecules,  (2)  failure  to 
attain  equilibrium  conditions.  Electrokinetic  pheno¬ 
mena  are  of  minor  importance.  A  small  difference 
in  affinity  is  associated  with  one  or  more  of  the  follow¬ 
ing  conditions  :  similar  space  relationships,  a  common 
ion,  and  similar  solubility  products.  The  following 
cases  have  been  investigated  experimentally :  the 
inclusion  of  zinc  sulphide  by  copper  sulphide,  man¬ 
ganese  sulphide  by  zinc  sulphide,  and  potassium 
permanganate  by  barium  sulphate,  and  the  separation 
of  silver  and  copper  iodides  and  also  of  calcium  and 
magnesium  oxalates.  These  phenomena  can  all  be 
explained,  and,  at  the  same  time,  fractional  separation 
of  all  these  salt  pairs  can  be  obtained,  by  taking  into 
consideration  the  above  conditions.  M.  S.  Burr. 

Nature  of  pyrosols.  A.  Magnus  and  E.  Het¬ 
man  n  (Naturwiss.,  1929, 17,  931 — 932). — The  partition 
equilibria  of  cadmium  between  bismuth  and  cadmium 


chloride  at  600°  and  700°  have  been  determined,  and 
indicate  that  the  cadmium  is  in  the  same  molecular 
state  in  the  two  phases.  Since  the  solution  in  bismuth 
is  monatomic,  the  pyrosol  (metallic  fog)  formed  by 
cadmium  in  cadmium  chloride  is  caused  by  atomic 
dispersion  of  the  metal.  H.  F.  Gillbe. 

Nature  of  “  active  carbon.”  H.  H.  Lowry  (.J. 
Physical  Cliem.,  1930,  34,  63—73  ;  cf.  B.,  1929,  929). 
— The  adsorption  of  hydrogen,  carbon  dioxide,  and 
air  by  charcoal  prepared  from  an  anthracite  coal  has 
been  investigated.  The  activity  of  an  adsorbent- 
carbon  is  best  defined  by  the  amount  of  gas  adsorbed 
per  unit  area  and  not  per  unit  weight.  The  pore 
volume  is  considered  to  be  a  measure  of  the  adsorbing 
surface.  In  this  case  the  adsorptive  capacity  per 
unit  pore  volume  decreases  with  a  rise  in  the  tem¬ 
perature  (above  1000°)  to  which  the  material  is 
heated.  The  data  indicate  that  activity  defined  as 
above  is  independent  of  the  atmosphere  in  which  the 
charcoal  is  prepared,  but  is  dependent  on  the  maxi¬ 
mum  temperature  to  which  it  is  subjected.  At  tem¬ 
peratures  between  900°  and  1300°  an  increase  in 
adsorptive  capacity  is  probably  accompanied  by  a 
proportional  increase  in  extent  of  adsorbing  surface. 
In  agreement  with  previous  results  on  the  relation 
between  adsorptive  capacity  and  hydrogen  content 
(foe.  cit.),  the  activity  of  the  charcoal  is  now  found  to 
increase  with  hydrogen  content  up  to  a  value  of  the 
latter  of  0-5%,  after  which  it  remains  approximately 
constant.  The  view  that  the  simultaneous  decrease 
in  activity  and  hydrogen  content  above  1000°  may 
be  due  to  a  gradual  crystallisation  of  the  carbon  is 
discussed.  L.  S.  Theobald. 

Adsorption  of  air  on  glass  as  a  function  of 
temperature.  A.  S.  Adams  (Physical  Rev.,  1929, 
[ii],  34,  1438—1439;  cf.  Frazer,  A.,  1929,  503,  1376). 
— With  rise  of  temperature  the  thickness  of  the 
adsorbed  layer  decreases  at  a  somewhat  slower  rate 
than  for  rock  salt.  An  “  ageing  ”  effect  is  indicated. 
The  adsorption  may  be  due  to  some  relatively  rarer 
constituent  of  the  atmosphere.  N.  M.  Blioh. 

Adsorption  by  various  silica  gels  from  gaseous 
mixtures  of  air,  alcohol,  and  ether.  II.  L.  von 
Putnoky  and  G.  von  SzelGnyi  (Z.  Elektrochcm., 
1930,  36,  10 — 15). — Five  different  commercial  silica 
gels  and  one  produced  by  the  hydrolysis  of  silicon 
tetrachloride  were  dried  in  a  vacuum  and  activated 
by  heating  at  200°.  Three  series  of  adsorption  experi¬ 
ments  were  made  with  alcohol  and  ether  vapours  at 
20°  under  different  vapour  pressures  in  an  apparatus 
described  by  Bachmann  and  Maier  (A.,  1928.  119). 
Curves  are  given  to  elucidate  the  sorption  and  desorp¬ 
tion  processes;  these  show  the  relationship  between 
pjP  (p  vapour  pressure  above  the  gel,  P  the  initial 
pressure)  and  xjm  (x  mass  of  vapour  adsorbed,  and 
m  mass  of  adsorbent).  H.  T.  S.  Britton. 

Adsorption  by  active  charcoal.  E.  Engel  (Z. 
ges.  Sehiess-  u.  Sprcngstoffw.,  1929.  24,  495 — 197). — 
iSee  A.,  1929,  998. 

Adsorption  of  a  sodium  chloride  solution  by 
sand.  T.  Nomitsu,  R.  Kami.moto,  and  Y.  Toyo- 
hara  (Mem.  Coll.  Sci.  Kyoto,  1929,  12,  265 — 274). — • 
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The  negative  adsorption  of  five  different  specimens  of 
sand  for  sodium  chloride  has  been  measured. 

W.  E.  Downey. 

Soap  solutions.  VII.  Adsorption  of  soap  on 
charcoal.  J.  Miicumo  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  178 — ISOb). — The  adsorption  from  alcoholic 
solution  of  potassium  laurate,  myristate,  palmitate, 
stearate,  and  oleatc  by  charcoal  has  been  investigated.  • 
For  soaps  of  the  same  series  Frcundlich’s  adsorption 
isotherm  is  valid  up  to  the  concentration  limit  at 
which  the  formation  of  aggregates  commences,  and 
Traube's  rule  also  is  applicable.  For  binary  mixtures 
of  soaps  the  component  derived  from  the  higher  acid 
is  present  in  excess  in  the  adsorbed  layer. 

H.  F.  Gillbe. 

Solubility  and  adsorbability  of  benzoic  acid 
and  salicylic  acid  in  presence  of  mixed  organic 
solvents.  W.  Herz  and  M.  Levi  (Kolloid-Z.,  1930, 
50,  21—22). — Measurements  of  the  adsorption  of 
benzoic  acid  and  salicylic  acid  by  carbon  from  solu¬ 
tions  in  mixtures  of  benzene  and  heptane,  heptane 
and  carbon  tetrachloride,  and  benzene  and  carbon 
tetrachloride  show  that  solubility  varies  antibatically 
with  adsorbability.  E.  S.  Hedges. 

Adsorption  processes  in  precipitates  under- 
oing  coagulation.  I.  Adsorption  of  lead, 
ismuth,  and  thallium  on  silver  and  mercurous 
halides.  L.  Imre  (Z.  physikal.  Chem.,  1930,  146, 
41 — 62). — Silver  and  mercurous  halides  formed  in 
presence  of  excess  of  the  halogen  ion  have  been  used 
as  adsorbents  for  lead,  bismuth,  or  thallium,  the 
amount  adsorbed  being  determined  by  means  of  the 
y-radiation  from  the  radioactive  indicators  thorium-H, 
thorium-C,  or  thorium-O",  respectively.  The  silver 
halides  are  more  effective  adsorbents  than  the  corre¬ 
sponding  mercurous  compounds.  The  values  of  the 
exponent  1  jn  in  the  Freundlich  adsorption  formula 
show  a  gradual  drift  both  with  increasing  concentra¬ 
tion  of  the  solute  and,  for  a  given  concentration,  with 
time,  the  effect  being  most  marked  when  the  adsorbent 
sol  is  unstable.  The  observed  drift  is  explicable  on 
the  assumption  that,  along  with  diminished  adsorbing 
power  resulting  from  the  partial  neutralisation  of  the 
surface  charge,  molecules  of  solute  become  imprisoned 
in  the  interstices  of  the  coagulating  particles  and  arc 
thus  less  easily  reached  by  the  external  hquid. 
Adsorption  appears  to  be  strictly  reversible  only  in 
the  initial  stages  and  at  the  surface  of  particles  not 
undergoing  coagulation.  F.  L.  Usher. 

Behaviour  of  adsorbed  electrolytes  in  direct-  or 
alternating-current  electrolysis.  S.  L.  Bhatnia 
(Kolloid-Z.,  1930,  50,  55 — 58). — Oxalic  acid  which 
has  been  adsorbed  by  aluminium  hydroxide  or  silicic 
acid  is  obtained  therefrom  when  the  adsorbent  is 
placed  in  water  and  a  direct  current  is  passed.  By 
this  process,  about  80%  of  copper  sulphate  and  about 
50%  of  nickel  sulphate  adsorbed  by  animal  charcoal 
can  be  reclaimed.  An  alternating  current  obtained 
from  the  secondary  of  an  induction  coil  is  not  effective 
in  this  respect.  ’  E,  S.  Hedges. 

Surface  tension  in  a  vacuum.  S.  Bay  (Kolloid- 
Z.,  1930,  50,  19 — 21). — When  a  flask  containing 
"uter  in  which  a  glass  capillary  stands  is  evacuated 
through  a  sulphuric  acid  wash-bottle,  the  height  of 


the  water  in  the  capillary  falls.  This  behaviour  is 
discussed  in  relation  to  the  author’s  colloid-chemical 
theory  of  surface  tension  (A.,  1928,  702).  After  the 
fall  of  the  water  column,  the  inside  wall  of  the  capillary 
was  marked  by  parallel  ridges  of  water,  giving  the 
effect  of  an  etched  thermometer  tube — a  phenomenon 
which  is  considered  to  be  connected  with  the 
Liesegang  phenomenon.  E.  S.  Hedges. 

Surface  tension  and  heat  of  vaporisation. 
J.  J.  van  Laar  (Z.  anorg.  Chem.,  1930,  185,  425-— 
427). — Polemical  against  Herz  (A.,  1929,  1001). 

M.  S.  Burr. 

Surface  solutions  on  mercury.  Oleic  acid. 
F.  Emir  (Compt.  rend.,  1930, 190, 176 — 178). — Surface 
solutions  of  oleic  acid  on  mercury  and  on  water  are 
analogous  in  behaviour.  The  former  have  a  surface 
tension  corresponding  with  saturation  of  60  dynes/cm. 
(approximately  double  that  for  water),  whilst  the 
thickness  of  the  film  is  24  A.  (23  A.  for  water).  There 
is  therefore  evidence  that  the  molecular  orientation  is 
the  same  in  both  cases.  Elaborate  attempts  to 
eliminate  oxidation  of  the  mercury  surface  were  not 
completely  successful.  J.  Grant. 

Surface  tension  of  protein  solutions.  L.  De 
Caro  and  M.  Laporta  (Rend.  Accad.  Sci.  Fis.  Mat. 
Napoli,  1929,  [iv],  35,  171). — Dilute  solutions  of 
serum-  and  egg-albumins  show  a  minimum  surface 
tension,  whether  determined  by  static  or  dynamic 
methods,  at  the  isoelectric  point.  When  the  concen¬ 
tration  of  serum-albumin  is  greatly  reduced  a  uni- 
molecular  surface  layer  is  formed,  and  the  surface 
tension  determined  by  static  methods  is  again  minimal 
at  the  isoelectric  point.  This  minimum  is  the  result 
of  the  increased  power  of  the  individual  molecules  to 
reduce  surface  tension  when  they  are  undissociated,  in 
accordance  with  the  conclusions  of  Bottazzi  (A.,  1929, 
642).  R.  K.  Callow. 

Effect  of  addition  of  proteins  on  the  surface 
tension  of  a  solution  containing  surface-active 
acid  or  base.  R.  Stjgino  (J.  Biochcm.  Japan,  1929, 
11,  31 — 45). — In  the  pu  region  where  the  added 
protein  exists  as  an  anion  the  surface  tension  of  a 
solution  of  amylamine  is  affected  owing  to  com¬ 
bination.  The  isoelectric  point  of  protamine  is  at 
pu  II.  Chemical  Abstracts. 

Double  refraction  in  cellulose  acetate  and 
nitrate  films.  J.  G.  McNally  and  S.  E.  Sheppard 
(J.  Physical  Chem.,  1930,  34,  165 — 172). — An  instru¬ 
ment  suitable  for  determining  the  direction  of  orient¬ 
ation  of  micelles  in  transparent  colloidal  films  is 
described.  Uniaxial,  biaxial,  or  isotropic  films  can 
be  prepared  from  a  given  sample  of  cellulose  acetate 
or  nitrate  by  varying  the  tension  on  the  film  during 
drying.  Films  made  by  pouring  a  2%  solution  of  the 
ester  on  to  a  clean  surface  of  mercury  and  allowing  it 
to  dry  slowly  were  completely  isotropic. 

L.  S.  Theobald. 

Dynamics  of  amalgamation.  C.  E.  Guye  and 
(Mlle.)  I.  Archinard  (Arch.  Sci.  Phys.  Nat.,  1929, 
i  v],  11,  312 — 344). — Measurements  have -been  made 
of  the  rate  of  creep  of  mercury  along  wires  of  silver, 
copper-gilt,  and  brass-gilt,  and  of  the  rate  of  spread  of 
mercury  drops  on  copper -gilt  plates.  Experiments 
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with  silver  wire  showed  a  lack  of  concordance  attribut¬ 
able  to  surface  oxidation,  which  was  in  some  degree 
improved  by  making  the  measurements  under  petrol. 
In  these  latter  experiments  and  in  those  with  gilt 
wires,  the  progress  of  the  amalgamation,  except  in 
the  initial  stages,  may  be  satisfactorily  represented 
by  means  of  an  equation  proposed  by  Guye  (ibid., 
1925,  7,  39)  for  the  rate  of  ascent  of  the  sap  in  plants. 
The  rate  of  ascent  of  the  mercury  is  accelerated  by 
rise  of  temperature,  which  affects  both  viscosity  and 
the  capillary  constant  of  the  system.  The  process  of 
amalgamation  is  considered  to  consist  in  the  replace¬ 
ment  of  the  interface  air-gold  by  the  interface  air- 
amalgamated  gold  with  the  liberation  of  free  energy. 
The  creep  of  the  mercury  results  from  the  excess  of 
the  energies  of  amalgamation  and  of  wetting  over  the 
work  which  must  be  done  against  gravity  and  viscosity 
forces.  Tho  rate  of  spread  of  a  drop  of  mercury  on  a 
gilt  plate  is  proportional  to  the  initial  dimensions  of 
the  drop  provided  this  is  not  very  small.  The  process 
of  spreading  is  analogous  to,  although  not  wholly 
comparable  with,  that  of  the  ascent  of  mercury  up  a 
wire.  After  the  drop  has  made  contact  evith  the 
gold  it  assumes  a  hemispherical  shape  and  spreading 
takes  place  radially  from  the  circumference. 

F.  G.  Tryhorn. 

Membrane  and  osmosis.  II.  F.  A.  H. 

Schreinemakers  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929,  32,  1024— 1031).— The  behaviour  of 
ternary  liquid  mixtures  in  contact  with  a  membrane 
is  considered.  H.  F.  Gillbe. 

Membrane  and  osmosis.  IV.  F.  A.  H. 

Schreinemakers  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929,  32,  1305 — 1313).— Mathematical. 

A.  J.  Mee. 

Collodion  membranes.  IV.  Permeability  of 
the  membranes  to  water.  E.  Manegold  and  R. 
1-Ioemann  (Kolloid-Z.,  1930,  50,  22 — 29;  cf.  this  vol., 
154). — A  new  apparatus  for  the  preparation  of  col¬ 
lodion  membranes  having  reproducible  properties  is 
described.  An  account  is  given  of  the  character¬ 
isation  of  the  prepared  membranes  by  their  thickness, 
water  content,  and  permeability  to  water,  and  of  the 
determination  of  the  size  of  the  pores.  The  relation 
previously  given,  that  the  product  of  the  permeability 
to  water  and  the  membrane  thickness  is  constant,  has 
been  confirmed,  and  it  is  found  that  if  this  product  is 
multiplied  by  the  viscosity  a  new  constant  is  obtained 
which  is  independent  of  the  temperature  and  of  the 
nature  of  the  liquid.  This  constant  is  termed  the 
specific  permeability  and  is  regarded  as  a  constant  and 
characteristic  membrane  value.  The  specific  per¬ 
meability  may  vary  as  the  result  of  structural  changes 
in  the  membrane,  such  as  changes  in  the  structure,  size, 
and  arrangement  of  the  pores.  The  specific  perme¬ 
ability  decreases  with  the  duration  of  the  filtration 
and  this  effect  has  been  traced  to  compression  of  the 
capillary  structure,  and  to  the  substance  in  suspension 
stopping  up  the  pores  and  forming  a  layer  over  the 
membrane  surface.  Over  the  range  10 — 20°  no 
temperature  influence  on  the  capillary  structure  is 
observed.  E.  S.  Hedges. 

Abnormal  osmosis  at  non-swelling  mem¬ 
branes.  I.  K.  Sollner  (Z.  Elektrochem.,  1930, 


36,  36—47). — The  magnitude  of  the  P.D.  between 
two  solutions  of  electrolytes  separated  by  a  collodion 
membrane  has  been  found  to  depend  on  the  previous 
treatment  of  the  collodion,  whereby  the  size  of  the 
pores  is  affected.  Such  membranes  contain  fine  pores 
of  widely  differing  dimensions,  thereby  causing  poten¬ 
tials  to  be  set  up  which  differ  from  place  to  place  and 
from  pore  to  pore  and  in  consequence  tend  to  establish 
closed  current  circuits  within  and  around  the 
membrane.  H.  T.  S.  Britton. 

Application  of  the  Donnan  effect  to  nucleic  acid 
compounds.  E.  Hammarsten  (Acta  Med.  Scand., 

1928,  68,  10  pp. ;  Chem.  Zentr.,  1929,  ii,  756—757).— 

Solutions  of  thymonucleic  acid  containing  hydrogen 
chloride  and  sodium  chloride  were  treated  with 
varying  amounts  of  a  solution  of  crystallised  egg- 
albumin  and  dialysed ;  the  pa  and  osmotic  pressure 
are  of  the  same  order  of  magnitude  in  almost  all  cases. 
The  means  whereby  carbon  dioxide  can  produce  in 
tho  cell  nucleus  a  higher  hydrogen-ion  concentration 
than  is  generally  supposed  is  discussed.  The  nucleic 
acid  in  the  cell  nucleus  has  a  very  small  velocity  of 
diffusion.  A.  A,  Eldridge. 

Imbibition  of  some  natural  colloidal  complexes. 
Cellular  exchange.  L.  Emerique  (Ann.  Physiol. 
Physicochim.  biol.,  1928,  251 — 296;  Chem.  Zentr., 

1929,  ii,  435 — 436). — The  degree  of  imbibition  and 
change  in  weight  occurring  when  hen’s  egg-white  or 
the  mucin  of  frog’s  eggs  is  immersed  in  solutions  of 
sodium,  potassium,  or  calcium  chloride  was  followed. 
Addition  of  a  non-electrolyte  has  an  effect  other  than 
that  anticipated  according  to  the  osmotic  pressure. 
Imbibition  experiments  with  pig’s  bladder  in  sodium 
chloride  solutions  in  presence  of  bile  acids  show  that 
the  surface  tension  is  not  the  only  controlling  factor. 

A.  A.  Eldridge. 

Partition  of  light  between  two  dissolved 
absorbents.  K.  Weber  (Z.  Elektrochem.,  1930, 
36,  26 — 36). — The  absorption  constants  for  X  = 
366  (iii  of  solutions  of  cesculin  in  aqueous  alcohol 
(40%  alcohol),  quinine  sulphate  in  xY-sulphuric  acid, 
sodium  naphthionate  in  water,  amyl  nitrite  in 
aqueous  alcohol  (40 — 90%  alcohol),  sodium  nitrite 
in  water,  and  potassium  chromate,  have  been 
measured  with  Plotnikov’s  lluorometer;  for  these 
solutions  Beer’s  law  has  been  found  to  bo  obeyed. 
The  variations  in  the  amounts  of  fluorescence  pro¬ 
duced  in  the  systems  Eesculin-amyl  nitrite,  quinine 
sulphate-amyl  nitrite,  sodium  naphthionatc-sodium 
nitrite,  sodium  naphthionate-potassium  chromate 
were  also  investigated.  In  some  cases  fluorescence 
was  entirely  suppressed.  An  exponential  formula  is 
derived  for  the  partition  phenomena. 

H.  T.  S.  Britton. 

Absorption  of  cobalt  salts  in  concentrated 
solutions.  P.  Vaillant  (Compt.  rend.,  1930,  190, 
170—172). — Bv  adjusting  the  thickness  ( l )  of  the  solu¬ 
tion  measured  so  that  the  quantity  nZ(3  had  a  maxi¬ 
mum  value,  n  being  the  concentration  and  (1  the 
molecular  absorption  coefficient  for  a  given  wave¬ 
length  (5000 — 6000  A.),  it  is  found  that  the  spectral 
curves  obtained  for  solutions  of  cobalt  chloride  (2xY), 
sulphate  (0-5AT),  and  nitrate  ('IN)  in  water,  and  for 
0-2xY-cobalt  nitrate  in  concentrated  zinc  chloride  and 
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sulphate  solutions,  are  superposable.  Change  of 
anion,  concentration,  or  solvent  therefore  modifies  the 
absorption  spectrum  only  by  a  Kundt  displacement 
and  a  change  in  intensity,  a  conclusion  which  may  be 
interpreted  in  terms  of  the  theory  of  activity  if  it  is 
assumed  that  the  absorption  of  the  Co"  ion  increases 
when  its  activity  decreases  (cf.  this  vol.,  10). 

J.  Grant. 

Sedimentation  of  clay  suspensions.  A.  Bou- 
taric  and  (Mllk.)  M.  Roy  (Compt.  rend.,  1930, 190, 
272 — 275). — The  rate  of  sedimentation  of  kaolin  may 
be  followed  from  the  rate  of  fall  (dxjdt)  of  the  surface 
separating  the  upper  limpid  layer  and  the  lower  layer 
of  the  suspension,  and  is  given  by  dxjdt—Aj\\-\- 
Bc/(l— *)),  where  l  is  the  initial  height,  x  the  height 
after  the  time  f,  and  c  the  concentration.  The  initial 
rate  of  fall  (v)  varies  with  c  according  to  the  function 
«=l/(a+c)  whatever  the  diameter  of  the  containing 
vessel,  and  decreases  with  time.  Experiments  with 
acid  solutions  rendered  strictly  comparable  by  control 
of  the  pa  values  showed  that  small  quantities  of 
camphor,  menthol,  or  woamyl  alcohol  do  not  accelerate 
the  rate  of  sedimentation,  but  if  anything,  slightly 
retard  it.  Dubrisay’s  results  (A.,  1929,  877)  were 
confirmed.  J.  Grant. 

Absorption  capacity  of  some  substances  for 
fight  of  various  wave-lengths  as  a  function  of  the 
particle  size.  G.  P.  Voronkov  and  G.  I.  Pokrov¬ 
ski  (Kolloid-Z.,  1930,  50,  17— 19).— The  change  in 
light  absorption  with  diminution  in  the  size  of  the 
particles  (cf.  A.,  1927,  1138)  is  discussed  theoretically 
and  measurements  of  the  light  absorption  and  size  of 
particles  in  suspensions  of  mercuric  sulphide  and 
ultramarine  in  water  have  been  made.  With  pro¬ 
gressive  decrease  in  the  particle  size  Rayleigh’s  law  of 
absorption  is  followed  more  closely,  and  a  marked 
change  in  the  colour  of  the  suspension  occurs  when 
the  effective  radius  of  the  particles  becomes  smaller 
than  the  wave-length  of  light.  E.  S.  Hedges. 

From  atom  to  structure.  V.  Kohlschutter 
(Kolloid-Z.,  1930,  50,  1—12). — A  lecture  on  the 
structures  produced  by  chemical  growth,  such  as 
lead  “  trees,”  “  hair  ”  silver,  silicate  growths,  etc., 
particularly  in  relation  to  the  simulation  of  living 
structures.  These  forms  of  growth  are  conditioned 
mainly  by  topochemical  processes,  or  the  localisation 
of  chemical  change,  and  are  in  many  cases  charac¬ 
teristic  of  the  substance.  E.  S.  Hedges. 

Comparison  of  silver  and  lead  sols  made  by 
the  Bredig  method.  H.  Q.  Woodard  (J.  Physical 
Chem.,  1930,  34,  138 — 144).— Silver  and  lead  sols 
prepared  as  described  for  lead  (A.,  1928,  948)  are 
alike  in  rising  to  a  maximum  concentration  during 
arcing  after  which  silver  sols  are  completely  pre¬ 
cipitated  with  further  arcing ;  those  of  lead  decrease 
with  prolonged  arcing.  In  the  ease  of  silver,  sol 
formation  is  determined  mainly  by  the  anion  present 
in  the  arcing  solution.  Ko  sols  could  be  obtained  in 
solutions  of  silver  or  ammonium  nitrates,  and  only 
transient  and  dilute  sols  in  solutions  of  sodium  nitrate 
or  acetate,  but  concentrated  and  stable  sols  could  be 
made  in  solutions  of  sodium  carbonate  or  potassium 
hydroxide.  Dilute  and  stable  sols  resulted  in  hydro¬ 
chloric  acid,  sodium  or  ammonium  chloride,  and 


sodium  thiocyanate  or  sulphide.  In  the  case  of  lead, 
the  cation  chiefly  determines  the  sol  formation. 

L.  S.  Theobald. 

Molybdenum-blue.  .J.  Diiclaux  and  R.  TitIiica 
(Rev.  g6n.  Colloid.,  1929,  7,  289— 294).— Molyb¬ 
denum-blue  has  a  variable  chemical  composition  and 
its  colloid-chemical  properties  depend  on  the  mothod 
of  preparation.  It  may  be  obtained  by  chemical  or 
photochemical  reduction  of  molybdic  acid  by  a  variety 
of  methods.  Molybdenum-blue  is  considered  to  be  a 
strong  acid,  comparable  in  strength  with  mineral 
acids,  the  colloidal  anion  of  which  contains  molyb¬ 
denum  in  two  states  of  oxidation  and  is  capable  of 
union  with  metallic  ions  to  form  salts.  Molybdenum- 
blue  is  peculiar  in  its  solubility  in  a  large  number  of 
organic  solvents,  whilst  it  is  insoluble  in  all  liquids  of 
low  dielectric  constant.  When  certain  organic  sol¬ 
vents  are  shaken  with  an  aqueous  solution  of 
molybdenum-blue,  the  aqueous  solution  is  almost 
immediately  decolorised,  the  molybdenum  comppund 
passing  into  the  organic  liquid  phase.  This  is  the 
first  example  recorded  of  a  colloid  passing  from  one 
solvent  into  another ;  glycerol  appears  to  be  the  best 
solvent.  The  solubility  in  butyl  alcohol  provides  a 
rapid  means  of  purifying  molybdenum-blue  by 
extraction  of  the  aqueous  solution.  E.  S.  Hedges. 

Influence  of  autoclave  treatment  on  the  form  of 
hydroxides  and  on  the  nature  of  colloidal 
suspension.  T.  Katsurai  (Sci.  Papers  Inst.  Phvs. 
Chem.  Res.,  Tokyo,  1929,  12,  161— 166).— Wlien 
gelatinous  ferric  hydroxide  is  heated  with  a  slight 
excess  of  alkali  under  a  pressure  of  5—10  atm.,  a 
finely  powdered  form  similar  to  rouge  is  obtained. 
The  hydroxides  of  magnesium,  aluminium,  chromium, 
and  cobalt,  prepared  by  adding  a  slight  excess  of 
either  sodium  hydroxide  or  ammonia  to  salts  of  these 
metals,  suffered  no  change  under  this  treatment. 
Sols  of  zinc  potassium  ferrocyanide  and  of  copper 
ferrocyanido  were  completely  coagulated  when  heated 
in  an  autoclave,  and  sols  of  Prussian-blue  and  of 
Turnbull’s  blue  deposited  rouge  :  this  same  deposit 
was  obtained  when  solutions  of  potassium  ferrocyanide 
or  ferricyanide  were  treated  in  this  way.  An  arseni- 
ous  sulphide  sol  was  not  coagulated,  but  sols  of  silver 
halides  were  coagulated  when  heated  under  a  pressure 
of  10  atm.  E.  S.  Hedges. 

Hydrogels.  IX.  Lead  dioxide  hydrate.  A. 
Simon  (Z.  anorg.  Chem.,  1930,  185,  280 — 299). — 
Hydrated  lead  dioxide  has  been  prepared  by  four 
different  methods  :  (1)  Electrolysis  of  sodium  lead 
tartrate  giving  PbO^l^B^O.  (2)  Hydrolysis  of 
sodium  plumbate;  three  samples  contained  0-32, 
0-36,  and  0-44  H20,  respectively.  (3)  Decomposition 
of  sodium  plumbate  by  liquid  hydrogen  cyanide ;  three 
samples  contained  0-84,  0-88,  and  0-82  H20,  respect- 
tively.  (4)  Heating  sodium  plumbate  with  water 
under  pressure;  all  samples  obtained  in  this  way 
contained  less  than  0-3H2O  for  lPb02.  Isobaric 
decomposition  curves  have  been  obtained  from  the 
products  of  1,  2,  and  3  by  a  method  previously 
described  (cf.  A.,  1927,  730).  At  76°  all  the  samples 
reached  approximately  the  same  composition, 
PbO,;0-3H,O.  The  general  form  of  the  curves  is 
that” of  other  colloidal  metal  oxide  hydrates.  The 
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relationship  between  the  vapour  pressure  of  the 
hydrate  and  its  water  content  follows  the  same 
logarithmic  law  as  observed  for  other  oxide  hydrates 
(A.,  1927,  510),  i.e.,  log,,  p0j-p—lcn,  k  in  this  case 
having  a  value  1  below  120°.  Above  this  temperature, 
however,  the  value  falls  rapidly,  due  to  the  fact  that 
ageing  proceeds  at  a  greater  rate  and  the  osmotic 
system  splits  up  into  free  water  and  lead  dioxide, 
causing  a  rise  in  the  vapour  pressure,  p.  The  heat  of 
formation  of  the  system  lead  dioxide-water,  calculated 
from  the  pressure-concentration  diagram,  is  19,500  g.- 
eal.,  whilst  the  value  for  A=1  is  20,500  g.-cal.  When 
examined  under  a  polarisation  microscope,  the  colour 
varied  from  chocolate  or  yellowish-brown  to  black, 
but  there  was  no  crystalline  structure  or  double 
refraction.  Sols  were  easily  prepared  in  water, 
alcohol,  or  ether.  Brownian  movement  was  observed 
in  these  by  the  ultramicroscope,  the  size  of  the  particle 
varying  with  the  method  of  preparation  of  the  original 
oxide.  The  products  obtained  by  the  pressure  method 
(4)  did  not  form  sols  and  were  coarsely  crystalline. 
X-Ray  diagrams  of  the  products  of  method  3  were  ob¬ 
tained  by  the  Debye  method.  All  the  lines  obtained 
were  identical  with  those  of  crystalline  lead  dioxide. 
In  all  the  samples  obtained  ageing  was  rapid  and  con¬ 
sisted  in  the  loss  of  water,  as  in  the  case  of  other 
oxides  studied.  The  rate  varied  with  the  method  of 
preparation  and  the  final  condition  was  the  crystalline 
anhydrous  dioxide.  M.  S.  Burr. 

Formation  of  lyophobic  organosols.  H.  B. 
Weiser  and  G.  L.  Mack  (J.  Physical  Chem.,  1930,  34, 
X6 — 100). — The  methods  of  formation  of  organosols 
stabilised  by  preferential  adsoiption  of  ions  have 
been  classified .  Details  are  given  of  new  and  improved 
methods  for  the  preparation  of  sols  of  mercuric 
sulphide  in  methyl  alcohol,  acetone,  and  w-propyl 
alcohol,  of  ferric  oxide,  copper  ferrocyanide,  zinc 
ferrocyanide,  and  Prussian-blue  in  methyl  alcohol, 
and  of  ferric,  manganic,  and  chromic  oxides  in  n-propyl 
alcohol.  L.  S.  Theobald. 

Refractive  indices  of  hydrosols.  II.  B.  V. 
Dumaxski  and  B.  J.  Pctschkovski  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1301— 1307).— Sec  A.,  1929, 
1 142.  The  formula  should  read  v  =c1(n.,—n1)ld2-\-n1. 

Viscosity  of  emulsions.  I.  J.  O.  Sibree 
(Trans.  Faraday  Soc.,  1930,  26,  26 — 36). — Using  the 
concentric  cylinder  viscosimeter,  measurements  have 
been  made  of  the  viscosities  of  emulsions  of  paraffins 
in  sodium  oleate  solution,  bromoform  being  added  to 
the  paraffin  in  order  to  obtain  an  oil  of  the  same 
density  as  the  oleate  solution.  The  viscosity  of  such 
solutions  is  not  constant,  but  decreases  with  increasing 
velocity  gradient,  becoming  nearly  constant  when 
the  latter  reaches  a  certain  value.  The  viscosity  of 
an  emulsion  docs  not  depend  directly  on  the  viscosity 
of  the  disperse  phase;  thus  with  disperse  phases  for 
which  the  viscosities  in  the  pure  state  are  in  the  ratio 
3S  :  1,  the  emulsions  have  viscosities  only  in  the  ratio 
1-4  :  1  in  the  constant  region  :  at  very  low  velocity 
gradients  the  viscosities  appear  to  be  identical. 
Difficulty  was  experienced  in  testing  the  validity  of 
Hatschek’s  equation  1  /' ( 1  —  -?/<£)  (X.,  1911,  ii, 

98)  owing  to  the  uncertainty  of  the  effect  of  adsorbed 


films  on  the  size  of  the  drops  and  hence  on  the 
apparent  concentration  of  the  disperse  phase. 

J.  W.  Smith. 

Kinetics  of  formation  of  colloids.  K.  Jabeczyn- 
ski  and  S.  Kobryner  (Rocz.  Chem.,  1929,  9,  704 — 
722). — The  rate  of  reduction  of  selenious  acid  to 
selenium  by  hydrazine  Is  found  by  spectrophoto- 
metric  measurements  to  be  a  linear  function  of  the 
time ;  the  reduction  of  gold  chloride  by  white  phos¬ 
phorus  follows  a  similar  course;  the  temperature 
coefficients  are  respectively  1-96  and  2-05.  The 
velocity-time  curve  for  the  reduction  of  an  ammoniacal 
solution  of  silver  hydroxide  by  hydrazine  is  of  the 
autocatalytic  type ;  the  temperature  coefficient  is 
1-85  between  20°  and  30°  and  1-68  between  30°  and 
40°.  R.  Truszkowski. 

Constitution  of  colloidal  solutions  by  pecto- 
graphy.  P.  Bary  and  J.  V.  Rubio  (Rev.  gen. 
Colloid.,  1929,  7,  SOS1 — 318). — Further  experiments 
on  the  production  of  pectographs  of  metallic  sulphides 
(cf.  A.,  1929,  136)  by  slow  evaporation  of  aqueous 
colloidal  solutions  are  described.  In  addition  to  the 
periodic  formations  previously  noted,  it  has  been 
observed  that  the  pectograph  is  frequently  broken  by 
cracks  which  appear  in  a  characteristic  form.  These 
cracks  are  either  vertical  or  horizontal,  or  curved  in 
an  ellipsoidal  form.  The  pattern  is  generally  hori¬ 
zontal  when  obtained  by  the  evaporation  of  dilute 
solutions  and  is  vertical  for  solutions  above  a  certain 
concentration.  A  relation  has  been  found  between 
the  intensity  of  the  Tyndall  effect  and  the  complexity 
of  the  pectograph.  Sols  showing  little  or  no  Tyndall 
effect  give  an  almost  uniform  deposit  and  the  com¬ 
plexity  of  the  periodic  deposits  increases  with  the 
intensity  of  the  Tyndall  light  and  thus  with  the 
colloidal  instability  of  the  solution.  It  is  deduced 
that  the  sols  contain  two  forms  of  the  same  chemical 
substance,  lyophilic  and  lyOphobic  respectively,  one 
of  which  protects  the  suspension  of  the  other.  The 
term  “  autoprotection  ”  is  suggested  for  this  pheno¬ 
menon.  On  ageing,  the  lyophilic  component  is 
gradually  transformed  into  the  lyophobic  and  the 
pectograph  becomes  more  complex. 

E.  S.  Hedges. 

Structure  and  stability  of  colloid  particles.  S. 
Liepatov  (Kolloid-Z.,  1930,  50,  74 — 76). — Von 
Weimarn’s  views  of  the  structure  of  colloid  particles 
(A.,  1921,  ii,  324)  are  further  developed.  The 
adsorbed  ion  giving  the  charge  to  the  particles  is 
generally  the  ion  of  one  of  the  atoms  present  in  the 
particle.  For  example,  silver  iodide  particles  arc 
negatively  charged  when  formed  in  presence  of  excess 
of  potassium  iodide  because  the  iodine  ion  is  adsorbed, 
and  are  positively  charged  when  formed  using  excess 
of  silver  nitrate  because  the  silver  ion  is  adsorbed. 
The  stability  of  the  particles  is  considered  in  this  light. 

E.  S.  Hedges. 

Stabilising  action  of  capillary-active  sub¬ 
stances  on  suspensions  of  hydrophobic  and 
hydrophilic  powders  in  water  and  non-aqueous 
dispersion  media.  I.  P.  Rkhbinder  (Z.  physikal. 
Chem.,  1930, 146,  63 — 78). — The  protection  of  various 
suspensions  by  adsorbed  layers  of  capillary-active 
substances  has  been  investigated.  Hydrophilic  sub- 
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stances  can  be  thus  stabilised  in  organic  liquids,  but 
not  in  water,  whilst  the  converse  is  true  of  hydro- 
phobic  powders.  These  results  can  be  explained  by 
the  author’s  theory  of  polarity  differences  (cf.  A., 
1927,  1 130).  The  mean  size  of  tho  particles  decreases 
with  increasing  concentration  of  the  stabiliser  and 
tends  to  a  minimum  value  corresponding  with  the 
limit  of  adsorption.  The  effectiveness  of  fatty  acids 
in  stabilising  suspensions  of  graphite  in  benzene  is  in 
accordance  with  Traube’s  rule.  Capillary-active 
substances  bring  about  an  increase  in  the  volume  of  a 
sedimented  powder.  F.  L.  Usher. 

Stability  of  lyophobic  organosols.  H.  B. 
Weiser  and  G.  L.  Mack  (J.  Physical  Chem.,  1930, 
34,  101 — 121). — The  effect  of  water  and  organic 
liquids  on  the  stability  of  sols  of  mercuric  sulphide  in 
methyl  and  propyl  alcohols  and  of  ferric  oxide  in 
propyl  alcohol  and  the  effect  of  organic  liquids  on 
mercuric  hydrosol  has  been  investigated  by  determin¬ 
ing  the  precipitation  concentration  of  lithium  or 
calcium  chloride  necessary  as  well  as  the  ^-potential. 
The  precipitation  concentration  gives  a  more  reliable 
measure  of  stability  than  the  ^-potential.  The 
influence  of  foreign  non-electrolytes  on  the  stability 
can  be  accounted  for  in  a  qualitative  manner  by  a 
consideration  of  their  influence  on  the  dielectric 
constant  of  the  medium,  on  the  ionisation  of  the  elec¬ 
trolytes  present,  and  on  the  selective  adsorption  of 
ions  by  the  colloidal  particles.  In  general,  the 
stability  of  the  hydrosols  or  organosols  towards 
electrolytes  increases  or  decreases  with  a  corresponding 
change  in  dielectric  constant.  L.  S.  Theobald. 

ESect  of  dilution  and  non-electrolytes  on  the 
charge  of  emulsion  particles  and  the  mixing  of 
sols.  S.  S.  Bhatnagar  and  D.  C.  Baiil  (Kolloid-Z., 
1930,  50,  48 — 55). — The  cataphoretic  migration 
velocity  of  the  particles  of  mixed  sols  has  been 
measured,  using  hydrosols  of  arsenious  sulphide, 
cadmium  sulphide,  ferric  oxide,  and  silver,  and 
emulsions  of  oil  in  water;  curves  connecting  the 
migration  velocity  with  composition  of  the  mixture 
are  shown.  In  a  mixture  of  sols  of  arsenious  sulphide 
and  of  silver  the  migration  velocity  rises  to  a  higher 
value  than  is  obtained  for  either  sol  singly,  indicating 
that  coagulation  occurs  at  a  higher  potential  rather 
than  by  reducing  the  charge  below  a  certain  critical 
value.  The  supposition  of  Kruyt  and  Willigen 
(A.,  1928,  IS)  that  this  behaviour  is  to  be  explained 
by  the  increase  in  the  dielectric  constant  is  not 
acceptable  and  it  is  suggested  that  larger  complexes 
of  particles  of  similar  charge  are  produced  as  the  result 
of  the  chemical  affinity  of  silver  atoms  in  the  one  sol 
and  of  sulphur  in  the  other.  When  sols  of  opposite 
sign  precipitate  each  other  the  coagulation  is  in¬ 
fluenced  by  the  relative  concentrations  of  the  sols, 
the  particle  size,  and  the  rate  of  mixing.  The  com¬ 
position  of  the  precipitate  is  not  constant  and  the 
remaining  sol  contains  particles  of  both  components. 
The  migration  velocity  of  particles  of  a  sol  increases 
on  dilution.  Addition  of  non-electrolytes  (ethyl 
alcohol,  acetone,  and  sucrose)  lowers  the  velocity  of 
cataphoresis  and  increases  the  viscosity :  the  product 
of  these  values  also  decreases,  except  in  the  case  of 
alcohol,  where  a  maximum  is  observed  at  20%.  This 


behaviour  is  due  to  the  lowering  of  the  dielectric 
constant  of  the  medium  by  the  non-electrolyte. 

E.  S.  Hedges. 

Influence  of  light  on  the  coagulation,  electrical 
conductivity,  and  the  absorption  spectra  of  some 
colloids.  (Miss)  S.  Roy  and  N.  R.  Dhar  (J. 
Physical  Chem.,  1930,  34,  122—137;  cf.  A.,  1922,  ii, 
004). — Sols  of  ferric,  chromium,  zirconium,  and  ceric 
hydroxides,  vanadium  pentoxide,  Oden  sulphur,  and 
manganese  dioxide  become  less  stable  towards  elec¬ 
trolytes  on  exposure  to  light,  whilst  sols  of  Prussian- 
blue,  cupric  ferrocyanide,  mastic,  and  gum  dammar 
are  stabilised.  The  specific  conductances  of  sols  of 
ferric,  chromium,  zirconium,  and  cerium  hydroxides, 
manganese  dioxide,  arsenious  sulphide,  Prussian-blue, 
and  cupric  ferrocyanide  increase  on  long  exposure  to 
light,  but  those  of  vanadium  pentoxide,  gum  dammar, 
and  mastic  decrease.  More  marked  absorption  is 
shown  in  the  spectra  of  exposed  sols  of  ferric  hydr¬ 
oxide,  arsenious  sulphide,  and  Prussian-blue  and  less 
absorption  in  those  of  gum  dammar  and  mastic.  In 
most  cases,  the  effect  produced  by  light  is  an  accentu¬ 
ation  of  the  time  effect  and  coagulation  by  light  is 
considered  to  be  due  to  decomposition  of  tho  stabilis¬ 
ing  ion  and  loss  of  reactivity  of  the  sol  particles. 

L.  S.  Theobald. 

Temperature  coefficient  of  suspensoids  of  the 
second  order.  K.  Jablczvnski  and  A.  Emin 
(Rocz.  Chem.,  1929,  9,  694 — 697). — The  temperature 
coefficient  of  the  velocity  of  coagulation  of  suspensions 
of  silver  chloride  or  bromide  is  about  2,  i.e.,  equal  to 
that  found  for  suspensoids  of  the  first  order,  such  as 
ferric  hydroxide.  R.  Truszkowski. 

Problems  of  present-day  colloid  chemistry. 
II.  Decrease  of  potential  produced  by  electro¬ 
lytes.  H.  R.  Kruyt  (Chem.  Weekblad,  1930,  27, 
54 — 56). — In  the  light  of  published  experimental 
data  it  appears  that  the  mechanism  of  the  influence  of 
electrolytes  on  phenomena  such  as  elcctroendosmosis 
and  cataphoresis  and  on  the  stability  of  sols  cannot 
yet  be  satisfactorily  explained.  H.  F.  Gillbe. 

Structure  of  jellies.  P.  Thosias  (Rev.  gen. 
Colloid.,  1929,  7,  295 — 307). — The  conditions  of 
gelation  are  discussed,  and  views  of  the  structure  of 
jellies  are  reviewed.  Experiments  have  been  con¬ 
ducted  on  the  crystallisation  of  f-arabinosazone, 
which  is  soluble  in  hot  water  and  readily  crystallises 
on  cooling  to  form  clusters  of  needles  which  inter¬ 
penetrate  to  give  a  firm  mass.  When  crystallisation 
takes  place  in  presence  of  small  amounts  of  gum, 
microscopical  examination  of  the  units  of  structure 
showed  them  to  be  intertwining  hairs  instead  of 
straight  needles,  and  it  was  found  that  the  flexibility 
of  the  hairs  as  well  as  their  length  could  be  varied  by 
altering  the  proportion  of  gum  in  the  mixture.  The 
experiments  demonstrate  that  there  is  a  relation 
between  the  flexibility  and  length  of  the  hairs,  their 
ability  to  intertwine  so  as  to  form  a  coherent  mass, 
and  their  power  to  retain  water,  and  that  these  factors 
can  be  varied  by  the  presence  of  impurities.  Similar, 
though  less  striking,  results  were  obtained  with 
lactosazone,  rhamnosazone,  and  xvlosazone. 

E.  S.  Hedges. 
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Identity  of  the  colloidal  particles  in  soap  sols 
and  jellies.  M.  E.  L.  MoBatn  and  J.  W.  McBain 
(Nature,  1930, 125,  125). — A  defence  of  the  conclusion 
that  the  rigid  strueturo  of  the  jelly  is  built  up  by 
progressive  linkings  of  the  particles  pre-existent  in 
the  sols  (J.C.S.,  1920,  117,  1506)  against  recent 
criticisms.  In  reply  to  Krishnamurti  (A.,  1929, 
1379),  it  is  recorded  that  samples  of  the  same  solution 
of  sodium  oleate  have  been  prepared  which  show  both 
in  the  sol  and  gel  states  an  identical  light-scattering 
power.  L.  S.  Theobald. 

Precipitation  of  soaps,  particularly  stearolates, 
from  aqueous  solution.  A.  S.  C.  Lawrence 
(Kolloid-Z.,  1930,  50,  12 — 17). — The  differences  in 
the  physical  properties  of  soaps  are  greater  than  is 
generally  supposed.  In  particular,  stearolic  acid  is 
more  crystalline  than  any  of  the  other  higher  fatty 
acids,  and  its  salts  exhibit  characteristic  forms,  the 
particles  being  observable  in  the  ordinary  microscope. 
Whilst  the  other  acids  crystallise  from  alcohol  in  thin 
microscopic  flakes,  stearolic  acid  forms  large  clusters 
of  needles.  In  crystallising  the  soaps  from  aqueous 
solution,  single  crystals  of  considerable  size  can  be 
obtained.  On  cooling  a  hot  2%  aqueous  solution  of 
the  potassium,  sodium,  or  ammonium  salt,  thin 
crystalline  leaflets  are  obtained;  the  sodium  and 
ammonium  soaps  change  to  a  more  amorphous  form 
when  kept.  The  solutions  also  contain  aggregates 
of  colloidal  particles,  the  sodium  salt  showing  the 
greatest  tendency  to  exist  in  the  colloidal  form.  Tho 
aggregates  are  generally  in  the  form  of  fibres  and  are 
generally  curved.  The  fibrous  form,  which  has  also 
been  observed  in  other  soap  solutions,  is  a  conse¬ 
quence  of  the  long-chain  structure  of  the  fatty  acid 
molecule.  Stearolic  acid  and  its  soaps  differ  from 
the  higher  saturated  fatty  acids  and  their  salts  in  tho 
triple  linking,  which  causes  the  molecules  to  arrange 
themselves  side  by  side,  thus  producing  much  larger 
and  more  crystalline  particles.  It  is  argued  that  since 
the  highly  disperse  soap  solutions  exhibit  anisotropy, 
the  ultimate  particles  must  have  the  same  structure  as 
the  larger  crystals  of  the  substance.  E.  S.  Hedges. 

Soaps  of  fatty  acids  of  the  oleic  series.  III. 
Sodium  oleate.  IV.  Sodium  zoomarate.  M. 
Hirose  and  T.  Shimomura  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  263— 265b,  266— 268b).— III. 

Both  the  surface  tension  and  the  drop  number  of 
sodium  oleate  solution  decrease  with  rise  of  temper¬ 
ature.  With  increase  in  concentration  the  drop 
number  rises,  whilst  the  surface  tension  at  first  falls 
and  subsequently  rises.  The  lathering  volume 
increases  with  rise  of  temperature  and  concentration, 
but  its  value  is  less  than  that  for  sodium  gadoleate. 

IV.  The  drop  number-temperature  curve  of  sodium 
zoomarate  solutions  resembles  that  of  sodium  gad¬ 
oleate.  The  surface  tension  of  sodium  zoomarate 
solution  decreases  with  rise  of  temperature;  with 
rise  of  concentration  it  first  decreases  and  then 
increases.  For  soap  solutions  of  the  oleic  series  the 
power  of  lowering  the  surface  tension  and  the  drop 
number  decrease  in  the  order  Cjg,  C20,  C16,  C22.  The 
influence  of  mol.  wt.  on  the  lathering  properties  of 
members  of  this  series  is  discussed. 

A.  A.  Goldberg. 


Morphology  of  chemical  reactions  in  colloidal 
media.  II.  F.  M.  Schemjakin  (Kolloid-Z.,  1930, 
50,  58 — 65). — See  this  vol.,  33. 

Characteristic  equation  for  binary  gaseous 
mixtures.  G.  van  Lerberghe  and  (Mile.)  G. 
Schools  (Bull.  Acad.  roy.  Belg.,  1929,  [v],  15, 
583 — 589). — The  equationp=p1-j-p2-f(71C2o>12,  where 
C  refers  to  molar  concentrations  in  the  gas  phase,  and 
to  to  functions  dependent  solely  on  temperature,  is 
suggested  for  the  behaviour  of  gaseous  mixtures. 
For  mixtures  of  methane  and  nitrogen  it  is  con¬ 
siderably  more  accurate  in  application  than  Dalton’s 
law.  It  leads  to  simplo  expressions  for  the  fugacitics 
of  the  gaseous,  components  in  terms  of  the  fugacitics 
of  the  pure  gases  and  the  new  coefficient  co  introduced 
into  the  characteristic  equation.  An  analogous 
equation  is  proposed  for  ternary  gaseous  mixtures. 

F.  G.  Tryhorn. 

Empirical  calculation  of  the  fugacities  in 
gaseous  mixtures.  II.  Its  relation  to  the 
tangents  on  certain  thermodynamic  diagrams. 
Approximate  equations  for  some  important 
thermodynamic  properties  of  gas  mixtures. 
L.  J.  Gillespie  (Physical  Rev.,  1929,  [ii],  34,  1605 — 
1614;  cf.  A.,  1929,  1138). — Mainly  mathematical. 
Using  the  results  of  previous  work,  methods  are 
derived  for  calculating  the  limiting  value  of  tho 
tangents  to  curves  of  functions  of  the  energy,  entropy, 
heat  content,  and  the  t-p  and  t-v  thermodynamic 
potentials ;  the  limiting  tangents  are  found  to  depend 
only  on  the  cohesive  pressure  term  of  the  equation  of 
state,  and  a  group  of  functions  of  the  fugacity  and 
equilibrium  pressure.  From  these  limiting  values 
equations  are  derived  for  the  change  of  energy,  entropy, 
heat  content,  t-p  and  t-v  thermodynamic  potentials 
in  the  mixing  of  gases  at  constant  temperature' and 
pressure.  N.  M.  Bliqh. 

Methyl  alcohol  equilibrium.  B.  F.  Dodge 
(Ind.  Eng.  Chem.,  1930,  22,  89— 90).— The  published 
data  concerning  the  equilibrium  2H2+CO=CH3,OH 
are  discussed  and  the  following  reason  is  given  to 
explain  some  of  the  discrepancies.  The  calculation 
of  the  free-energy  change  for  the  synthesis,  although 
based  on  the  third  law,  and  therefore  requiring  a 
knowledge  of  absolute  entropies,  is  far  more  dependent 
on  exact  data  for  the  various  heats  of  reaction  than 
on  the  entropy  data.  Thus  if  the  value  for  tho  heat 
of  combustion  of  methyl  alcohol  is  in  error  by  0-1%, 
the  corresponding  error  in  the  dissociation  constant 
at  298-1°  Abs.  is  33%.  H.  Ingleson. 

Extended  theory  of  acids  and  bases.  T.  M. 
Lowry  (Trans.  Faraday  Soc.,  1930,  26,  45 — 46). — A 
claim  for  priority  over  Bronsted  (cf.  A.,  1929,  273). 

J.  W.  Smith. 

Apparent  dissociation  constants  of  tryptophan 
and  histidine.  C.  L.  A.  Schmidt,  W.  K.  Apple- 
man,  and  P.  L.  Kirk  (J.  Biol.  Chem.,  1929,  85,  137 — 
140). — Tryptophan  has  Ka'  4-05  X  10~10,  Ki/  2-4  X  10-12, 
the  isoelectric  point  lving  at  pa  5-89;  histidine  has 
Ka'  6-7 xlO-10,  Kb'  1-01  xlO-8,  AV  6-6 xlO"13,  the 
isoelectric  point  being  at  pa  7-7. 

C.  R.  Harington. 

Dissociation  constants  of  certain  sulphone- 
phthalein  indicators.  M.  Kilpatrick  and  M. 
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Kilpatrick,  jun.  (J.  Physical  Chem.,  1930,  34, 
211 — 213). — Errors  in  a  paper  by  Sendroy  and 
Hastings  (A.,  1929,  765)  are  pointed  out. 

L.  S.  Theobald. 

Nitrates  and  the  equilibrium  law.  K.  Jabl- 
czynski  and  K.  Dembowski  (Rocz.  Chem.,  1929,  9, 
698 — 703).— An  cbullioscopie  study  of  solutions  of 
the  nitrates  of  caesium,  rubidium,  and  potassium 
shows  that  the  ionisation  constant  is  the  same  in  all 
cases,  namely,  1-47.  None  of  the  ions  present  in  the 
above  systems  is  hydrated  at  100°.  In  all  cases 
association  of  nitrate  ions  with  undissociated  mole¬ 
cules  takes  place ;  this  is  most  marked  in  the  case  of 
caesium,  and  diminishes  in  extent  with  rising  temper¬ 
ature.  R.  Truszkowski. 

Hydrolysis  of  aluminium  salts.  E.  0.  Wilson 
and  R.  C.  Kuan  (J.  Amer.  Leather  Chem.  Assoc., 
1930,  25,  15 — 31). — The  p,t  value  of  solutions  of 
aluminium  sulphate  and  potassium  alum  increases 
with  the  dilution.  The  former  show  a  slight  increase 
on  keeping  for  a  week,  whilst  the  latter  show  a 
decrease.  The  pu  value  of  both  solutions  is  increased 
by  the  addition  of  potassium  sulphate  and  continues 
to  increase  on  keeping.  The  pn  is  diminished  by  the 
addition  of  sodium  chloride,  but  there  is  no  further 
alteration  on  keeping.  The  pn  value  of  a  solution  of 
aluminium  sulphate  is  much  higher  than  that  of  an 
equivalent  solution  of  chromium  sulphate. 

D.  WOODROEFE. 

Hydrolysis  of  solutions  of  chromic  salts.  L. 
Meunier  and  M.  Lesbre  (Compt.  rend.,  1930,  190, 
183 — 185). — The  Toussaint  photo-electric  colorimeter 
has  been  used  to  follow  the  changes  in  a  0-445% 
solution  of  chromic  chloride,  [CrCl^HjOJJCl^HjO, 
at  25°,  by  observing  the  variations  in  the  transmission 
of  the  individual  colours  of  the  spectrum.  The 
results  confirm  those  obtained  by  determinations  of 
the  flocculation  index  (Meunier  and  Caste,  A.,  1921, 
ii,  512)  and  the  electrical  resistance,  viz.,  that  simul¬ 
taneous  formation  of  the  compounds  [Cr(H20)6]Cl3 
and  [Cr0H(H20)5]CL  occurs,  which  is  complete  after 
300  lirs.  “  J.  Grant. 

Pseudo-component  of  hydrogen.  A.  Smits 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
1118—1123). — The  variations  of  the  internal  equili¬ 
brium  with  temperature  are  described :  above 
170°  Abs.  the  equilibrium  constant  corresponds  with 
about  25%  of  a-  and  75%  of  8-hydrogen. 

H.  F.  Gillbe. 

Determination  of  transition  point  by  the 
vapour-pressure  method.  M.  Matsui,  S.  Oguri, 
S.  Kambara,  and  K.  Ivato  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  172 — 174b). — By  the  differential  vapour- 
pressure  method  the  transition  temperature  of  sodium 
sulphate  is  found  to  be  32-60°,  whilst  by  the  absolute 
vapour-pressure  method  the  value  32-57°  is  obtained. 

H.  F.  Gillbe. 

Transition  point  of  sodium  sulphate  [deca- 
hydrate]  by  the  dynamical  vapour-pressure 
method.  S.  Oguri  and  M.  Nara  (J.  Soc.  Chem. 
Ind.  Japan,  1929,  32,  274 — 276b). — By  a  slight  modi¬ 
fication  of  Partington’s  method  (J.C.S.,  1911,  99, 
467)  the  value  32-4°  was  found  graphically.  Com¬ 
bination  of  the  equations  representing  the  vapour 


pressures  above  and  below  the  transition  leads  to 
32-57°.  S.  K.  Tweedy. 

Binary  systems  of  certain  nitrotoluenes  with 
salicylic  acids.  H.  D.  Crockford  and  F.  W.  Zur- 
burg  (J.  Physical  Chem.,  1930,  34,  214—216;  cf. 
Bell  and  McEwen,  A.,  1922,  i,  726). — F.-p.  data  for 
the  systems  formed  by  2  : 4  :  6-trinitrotoluene,  p- 
nitrotoluene,  and  2  :  4-dinitrotoluene  with  salicylic 
acid  are  recorded.  The  eutectic  temperatures  arc 
76-3°,  49-4°,  and  66-3°  at  90,  94-9,  and  89-9  mol.-% 
of  the  nitro-derivative,  respectively. 

L.  S.  Theobald. 

Points  of  fusion  and  of  decomposition  in  the 
system  KC103-NaC103.  A.  P.  Vitoria  (Anal.  Fis. 
Q.uhn.,  1929,  27,  787— 797).— The  m.  p.  of  potassium 
chlorate  and  sodium  chlorate  are  356°  and  256°, 
respectively,  the  corresponding  decomposition  temper¬ 
atures  being  364°  and  350°.  Tho  m.p. -composition 
and  decomposition  temperature-composition  curves 
exhibit  a  minimum,  which  for  the  former  occurs  at 
25%  KC103  and  237°,  and  for  tho  latter  at  85% 
KC103  and  305°.  H.  F.  Gillbe. 

Liquid  ammonia  and  calcium  nitrate.  N. 
Kameyama  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 
242 — 243b). — Tho  vapour  pressure  of  liquid  ammonia 
saturated  with  calcium  nitrate  has  been  determined 
at  —40°  to  —10°.  The  depression  caused  by  calcium 
nitrate  is  less  than  that  effected  by  sodium  nitrate. 
The  heat  of  condensation  of  ammonia  in  the  saturated 
solution  is  6-32  kg.-cal.  per  mol.  of  NH3  at  —20°,  and 
the  heat  of  dissolution  of  pure  liquid  ammonia  0-9 
kg.-cal;  Solid  anhydrous  calcium  nitrate  absorbs 
gaseous  ammonia  and  tho  compound  so  formed 
dissolves  in  liquid  ammonia  with  precipitation  of  a 
le3s  soluble  salt,  possibly  calcium  nitrate. 

C.  Irwin. 

Oxide  hydrates.  XVIII,  System  magnesium 
oxide-water.  XIX.  System  magnesium  oxide- 
carbon  dioxide.  G.  F.  Huttig  and  W.  Franken¬ 
stein  (Z.  anorg.  Chem.,  1930,  185,  403—412,  413— 
416;  cf.  Huttig  and  Kassler,  this  vol.,  162). — XVIII. 
The  dehydration  curves  at  constant  pressure,  and  the 
Debye  spectrograms  of  the  mineral  brucite  and  of 
twelve  other  samples  of  magnesium  oxide,  prepared 
by  different  methods  and  containing  varying  quantities 
of  water,  have  been  determined.  A  hydration 
experiment  was  also  carried  out  on  one  sample  after 
dehydration.  The  results  indicated  tho  presence  of 
the  compound  MgO,HaO  with  a  dissociation  temper¬ 
ature  a  little  above  300°.  In  three  cases  the  results 
appeared  to  suggest  the  presence  of  the  compound 
MgO,0-5H2O,  with  approximately  the  same  dis¬ 
sociation  temperature  as  the  monohydrate.  Two 
different  lattice  structures  were  observed,  one  belong¬ 
ing  to  brucite  and  the  other  to  calcined  magnesium 
oxide,  and  some  of  the  preparations  combined  both 
these  structures.  It  seems  probable  that  the  only 
stable  hydrate  is  the  monohydrate,  and  that  the  so- 
called  hemihydrate  is  simply  a  mixture  of  brucite 
and  magnesium  oxide.  By  different  methods  of 
preparation  magnesium  oxide  of  different  degrees  of 
activity,  as  measured  by  the  readiness  of  combination 
with  water,  is  formed,  but  there  are  no  indications  of 
these  differences  in  the  X-ray  spectrograms.  The 
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possibility  of  the  existence  of  an  amorphous  magnes¬ 
ium  oxide,  giving  no  interference  figures,  is  not 
excluded.  Variations  in  the  activity,  or  free  energy 
content,  of  the  monohydrate  seem  to  be  indicated  by 
changes  in  the  dissociation  temperature,  and  in  the 
breadth  of  the  lines  in  the  X-ray  spectrogram  when 
comparing  brucite  with  the  freshly-precipitated 
monohydrate. 

XIX.  The  system  magnesium  oxide-carbon  di¬ 
oxide  has  been  investigated  in  a  way  similar  to  that 
previously  described  for  the  system  calcium  oxide- 
carbon  dioxide  (Z.  angew.  Client.,  1928,  41,  1034). 
“  Dense  ”  magnesite  of  the  Krauparth  type  and 
“crystalline”  magnesite  of  the  Vcitel  type  formed 
the  starting  materials.  The  times  required  to  reach 
the  equilibrium  pressures  at  different  temperatures 
were  extraordinarily  long.  Debye  spectrograms  have 
been  obtained  of  the  initial  materials  and  of  the 
products  at  different  stages.  Throughout,  the  system 
shows  a  close  analogy  with  that  of  calcium  oxide- 
carbon  dioxide  ( loc .  cit.).  The  results  confirm  the 
opinion  that  composition  and  previous  history  of  the 
solid  phase  must  be  taken  into  account  when  attempt¬ 
ing  to  determine  decomposition  values  in  such  systems, 
and  that  their  equilibrium  pressures,  in  the  thermo¬ 
dynamic  sense,  have  scarcely  ever  been  measured. 

M.  S.  Burr. 

Concentrated  solutions.  V.  P.  Schischokin 
(Z.  anorg.  Chem.,  1930,  185,  360—368;  cf.  A.,  1929, 
995). — The  fusion  diagrams  of  the  following  ternary 
systems  have  been  investigated  by  the  Alexeiev- 
Schroder  optical  method  :  phenylallylthiocarbamide- 
o-toluidine-m-toluidine;  p-dibromobenzene-nitrobenz- 
ene-alyllthiocarbimide ;  phenylallylthiocarbamide- 
acetanilide  -  aniline ;  p  -  dibromobenzene  -  benzene- 
aniline  ;  pheuylallylthiocarbamide-acetanilide-allyl- 
thiocarbimide.  In  the  first  three  cases  the  ternary 
regions  are  limited  by  binary  systems  of  which  the 
fusion  curve  branches  are  all  represented  by  the 
Schroder  equation  of  the  form  S—ke ~a,r  (loc.  cit.).  In 
such  cases  the  isotherms  in  the  crystalline  fields  of  the 
components  are  all  straight  lines,  and  the  eutectic  is  a 
simple  mixture  of  the  three  components.  In  the  last 
two  cases,  however,  the  branches  of  the  binary 
systems  do  not  satisfy  such  an  equation  and  the 
isotherms  are  curves.  By  fusion  together  of  the  three 
components  chemical  combination  takes  place.  It  is 
probable  that  the  Schroder  equation  can  also  be 
applied  to  more  complicated  systems. 

M.  S.  Burr. 

Heterogeneous  equilibria  of  metal  halides  with 
hydrogen  and  with  hydrogen  chloride.  K. 
Jellinek  and  R.  Koop  (Z.  physikal.  Chem.,  1929, 
145,  305—329;  cf.  A.,  1928,  1191).— The  equilibrium 
concentrations  of  hydrogen  and  hydrogen  fluoride  bi¬ 
chloride  have  been  determined  when  each  of  the 
following  metal  halides  is  reduced  by  hydrogen  at 
temperatures  between  200°  and  1100°  :  cobaltic  and 
manganous  fluorides,  ferric,  chromic,  and  cupric 
chlorides,  the  stage  of  reduction  reached  being  the 
lower  halide  except  in  the  case  of  manganese.  Prom 
the  results  the  dissociation  pressure  curves  and  heats 
of  formation  are  calculated.  The  equilibrium  be¬ 
tween  hydrogen  chloride  and  the  fluorides  of  cobalt, 
cadmium,  zinc,  manganese,  and  sodium  has  been 


investigated  in  a  similar  manner,  and  the  heats  of 
reaction  have  been  calculated.  Vapour  pressures  of 
ferric,  chromic,  and  zinc  chlorides  havo  been 
determined.  F.  L.  Usiier. 

Thiol -disulphide  system.  I.  Complexes  of 
thiol  acids  with  iron.  R.  K.  Can  nan  and  G.  M  % 
Richardson  (Biochem.  J.,  1929,  23,  1242—1262).— 

The  rate  of  the  spontaneous  autoreduction  and  its 
relation  to  pn  (8 — 10-5)  of  the  ferrithiol  complex  have 
been  studied.  The  autoxidation  of  the  ferrolhiol 
complex  is  rapid  at  pa  8  and  not  demonstrable  below 
pn  6  and  is  not  amenable  to  direct  measurements. 

The  equilibrium  potentials  of  the  ferrithiol-ferrothiol 
reversible  oxidation-reduction  system  have  been 
determined  and  an  electrode  equation  has  been  estab¬ 
lished  which  defines  the  electrode  behaviour  within 
a  limited  range  of  pu  and  concentration  of  thiol  acid. 
Suggestions  have  been  made  as  to  the  nature  of  the 
complexes.  The  electrode  behaviour  of  thiol  com¬ 
pounds  without  added  iron  has  also  been  considered. 

S.  S.  Zilva. 

Equilibrium  in  reduction  of  antimony  trioxide 
by  carbon  monoxide.  M.  Watanabe  (Bull.  Inst. 
Phys.  Chem.  Res.  Tokyo,  1929,  8,  973— 977).— The  . 

reaction  Sb203+3C0^=2=2Sb+3C02  has  been  studied 
at  502°  and  596°.  The  change  in  free  energy  given 
by  AF  =  —  33,461  4-  34-286T  log  T  -  0-01 110T2  + 

0  00000093T3— 88-65T  agrees  with  the  experimental  | 
data.  R.  A.  Morton.  | 

Isotherms  of  the  system  MgS0  ,-Na2S04-H20  I 
between  0°  and  100°.  W.  Schroder  (Z.  ange'w. 
Chem.,  1929,  42,  1076 — 1077). — The  isotherms  have 
been  determined  and  the  results  are  compared  with 
those  of  previous  observers.  H.  F.  Gulbe. 

Reciprocal  salt  pair  MgS04-2NaN03-H20. 

VI.  W.  Schroder  (Z.  anorg.  Chem.,  1930,  185, 
267—279 ;  cf.  A.,  1929,  267).— On  the  basis  of  the 
results  of  previous  investigations  a  space  model 
showing  the  behaviour  of  the  system  MgS04- 
2NaN03-H,0  for  a  range  of  temperature  0 — 100° 
has  been  constructed.  The  axes  are  a,  b,  and  /, 
where  t  is  the  temperature,  a  the  amount  of  Naa,  and 
b  the  amount  of  (N03)2.  The  amount  of  Mg  is  then 
(100— a)  and  of  S04  (100—6).  Plane  diagrams  have 
also  been  drawn  indicating  the  changes  in  water 
content  with  temperature  for  the  binary,  ternary, 
and  quaternary  systems,  respectively.  By  means  of 
the  space  model  and  the  diagrams  all  possible  changes 
in  the  system,  over  the  range  of  temperature  con¬ 
sidered,  are  quantitatively  mapped  out. 

M.  S.  Burr. 

Reciprocal  salt  pair  2NH4N03+K2S04  — 
2KN03-f  (NH4)2S04,  and  its  aqueous  solutions.  IJ 
E.  Janecke  (Z.  angew.  Chem.,  1929, 42, 1169—1 172). — 

— —Solubilities  in  the  system  ammonium  nitrate,  If 
potassium  sulphate,  potassium  nitrate,  ammonium 
sulphate,  water,  have  been  determined  from  the  h 
eutectic  points  to  50°.  In  the  quaternary  systems 
the  solid  phases  are  :  (a)  mixed  crystals  of  potassium 
sulphate  and  ammonium  sulphate,  (6)  mixed  crystals 
of  a  known  double  salt,  (NH4)2S04,2NH4N03f  with 
the  salt  K2S04,2KN03,  which  cannot  be  prepared  by 
itself,  (c)  mixed  crystals  of  potassium  nitrate  with 
reltively  small  amounts  of  ammonium  nitrate,  (d) 
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mixed  crystals  of  ammonium  nitrate  with  relatively 
small  amounts  of  potassium  nitrate.  There  are  two 
quadruple  points  at  which  the  solid  phases  a,  b,  c  and 
a,  b,  d,  respectively,  are  in  equilibrium  with  the 
solution.  "  J.  A.  V.  Butler. 

Heat  capacities  of  real  gases  and  mixtures  of 
real  gases.  J.  A.  Beattie  (Physical  Rev.,  1929,  [ii], 
34,  1015 — 1020). — From  Beattie  and  Bridgeman’s 
equation  of  state  (cf.  A.,  1927,  819)  simple  approxim¬ 
ate  formulas  are  derived  for  the  heat  capacities  of  a 
gas  at  constant  volume  (Oc)  and  at  constant  pressure 
(Op).  Values  for  the  latter  agree  well  with  the 
experimental  data  for  air,  and  fairly  well  for  ammonia. 
Complete  and  approximate  equations  giving  C„  and 
Cf  for  gas  mixtures,  in  terms  of  pressure,  volume, 
and  temperature,  are  deduced  from  the  generalised 
equation  of  state  for  gas  mixtures  (cf.  A.,  1929,  253), 
on  the  assumption  that  the  energies  of  the  gases  at 
very  low  pressure  arc  additive  (cf.  A.,  1928,  1315 ; 
this  vol.,  292).  N.  M.  Bligh. 

Heat  of  dissociation  of  the  oxygen  molecule  and 
energy  of  activation  of  the  oxygen  atom.  V. 
Henri  (Compt.  rend.,  1930,  190,  179— 181).— The 
absorption  spectrum  of  gaseous  nitrogen  peroxide 
indicates  dissociation  into  nitric  oxide  and  cither  a 
normal  or  an  active  oxygen  atom,  the  corresponding 
wave-lengths  being  3700  and  2459  A.,  and  the  heats 
of  reaction  —77,000  and  116,000  g.-cal.,  respectively. 
The  value  —136,000  g.-cal.  (5-5  volts)  may  then  be 
deduced  for  the  heat  of  dissociation  of  the  oxygen 
molecule  and  —39,000  g.-cal.  (1-7  volts)  for  the 
energy  of  activation  of  the  oxygen  atom.  The  first 
stage  of  activation  of  the  oxygen  atom  corresponds 
with  passage  from  the  normal  .state  SP2  to  the  meta- 
stablc  state  1_D.  The  position  of  the  latter  term  is 
discussed,  with  special  reference  to  the  green  ray  of 
the  aurora  borealis,  which  may  be  due  to  oxides  of 
nitrogen  dissociated  by  solar  electrons  into  oxygen 
in  the  metastablc  1S  state,  and  subsequent  passage  of 
oxygen  atoms  to  the  metastable  1JD  state  (cf. 
McLennan,  A.,  1928,  1165).  J.  Grant. 

Thermochemistry  of  hypochlorous  acid.  B. 
Neumann  and  G.  Muller  (Z.  anorg.  Chcm.,  1930, 
185,  428). — A  correction  (cf.  A.,  1929,  1238).  Re¬ 
calculated  on  the  basis  of  a  corrected  value  for  the 
heat  of  dilution  of  hypochlorous  acid,  the  mean  heat 
of  neutralisation  of  hypochlorous  acid  becomes 
10,033  g.-cal. /mol.  The  heats  of  formation  of 
HOCl.Aq  from  the  six  hydroxides  employed  are,  in 
g.-cal.,  NaOH,  29,300 ;  KOH,  29.250 ;  LiOH,  29,410 ; 
Ca(OH)2,  29,210 ;  Sr(OH)2,  29,350 ;  Ba(OH),,  29,230,; 
mean  29,290.  For  the  complete  hydrolysis  of  gaseous 
chlorine  to  form  HCl,Aq+HOCl,Aq  the  correspond¬ 
ing  figures  are:  230,  ISO,  340,  140,  280,  and  170 
g.-cal.,  mean  220  g.-cal.  M.  S.  Burr. 

Thermochemistry  of  iron,  manganese,  and 
nickel.  W.  A. Roth  (Arch.Eisenhuttenw.,  1929—1930, 
3,  339—346 ;  Stahl  u.  Risen,  1929, 49, 1763—1765).— 
The  following  heats  of  formation  have  been  redeter¬ 
mined  (values  in  kg. -cal. /mol.) :  MnO  +93-5  (±0-7%) ; 
FeO  +64-3  (±0-7%);  NiO  +58-9  (±1%);  Mn304 
+345-0  (+0-3%);  Fe304  +266-9  (+0-2%);  Fe203 
+  198-5  (±0-4%);  MnC03  +219-1  (±0-4%);  FeC03 
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+  172-6  (±0-5%),  Mn3C  +23  (±10%);  Fe.,C  -5-4 
(±30%)  ;Ni3G  -9-2  (±10%) ;  Fe(CO)5  +57-3'(±3%). 
The  heat  of  formation  of  manganous  carbonate  from 
the  oxide  and  carbon  dioxide  is  +28-3  (±2 — 3%)  and 
that  of  ferrous  carbonate  from  ferrous  oxide  and  carbon 
dioxide +14-0  (±11%).  A.  R.  Powell. 

Thermochemistry  of  the  higher  oxides  of 
nickel.  F.  Giordani  and  E.  Matthias  (Rend. 
Accad.  Sci.  Fis.  Mat.  Napoli,  1929,  35,  172 — 182). — - 
Measurements  have  been  made  of  the  heat  of  dis¬ 
solution  in  hydrochloric  and  sulphuric  acids  of 
preparations  of  nickelous  hydroxide  containing  vary¬ 
ing  amounts  of  higher  oxides.  The  heat  of  dis¬ 
solution  of  nickelous  hydroxide  in  2-63lV-hydro- 
chloric  acid  at  26°  is  20,652  g.-cal.,  and  in  5-52.V- 
sulphuric  acid  at  28°  is  22,165  g.-cal.  When  the  heats 
of  dissolution  in  sulphuric  acid  of  the  superoxygenated 
preparations  are  plotted  against  the  atomic  ratio 
active  oxygen/nickcl  (=n)  three  lines  arc  obtained 
which  arc  represented  respectively  bv  A//=22,263+ 
70,405m,  65,483 -120,960m,  and  9900+29, 838m.  From 
these  results  the  existence  of  the  oxides  Ni304  and 
Ni4Os  is  indicated.  The  results,  however,  are  in 
moderate  agreement  with  those  required  by  the 
presence  of  the  oxides  Ni203  and  NLj04. 

The  results  are  used  to  calculate  the  heats  of  the 
probable  reactions  in  the  Edison  cell,  viz.,  Ni„Oa+ 
Fc+3H20=2Ni(0H)2+Fe(0H)2+65,215  g.-cal./  and 
Ni304  +  Fe  +  4H20  =  3Ni(OH)2  +  Fc(OH)2  +  63,950 
g.-cal.  The  first  reaction  leads  to  a  value  of  1-338 
volts  and  the  second  to  1-311  volts  for  the  potential  of 
the  Edison  cell,  both  of  which  arc  rather  lower  than 
the  measured  value  of  1-36  volts.  F.  G.  Tryhorn. 

Thermochemical  revisions.  II.  W.  A.  Roth 
andG.  Becker  (Z.  physikal.  Chem.,  1929, 145, 461 — - 
469;  cf.  A.,  1929,  13S9), — The  following  heats  of 
formation  have  been  determined:  Zr02,  +264-0+ 
0-3  kg.-cal. ;  Cr203,  +288-0+1-0  kg.-cal.  (both  by 
combustion  in  the  presence  of  paraffin  in  a  bomb 
calorimeter);  Cr03,  +147-1+0-6  kg.-cal.  by  reduc¬ 
tion  to  Cr203  and  +140-0  in  a  few  direct  determin¬ 
ations.  The  heat  of  formation  of  zirconium  dioxide 
is  in  good  agreement  with  the  relation  between  heat 
of  formation  and  atomic  number.  The  calculated 
heat  of  formation  of  zirconium  carbide  is  +52-5 
kg.-cal.  per  g.-atom.  The  following,  densities  have 
been  determined  at  21°:  ZrO,,  5-68+0-02;  Zr, 
6-473;  Cr203,  5-20—5-21 ;  Cr03,  2+0+0-01. 

J.  A.  V.  Butler. 

Heat  of  combustion  of  camphor,  azobenzene, 
and  hydrazobenzene.  W.  Swientoslawski  and 
J.  Bobinska  (Rocz.  Chem.,  1929,  9,  723—730).— 
The  heats  of  combustion  of  the  above  three  sub¬ 
stances  are  respectively  9260-7,  8483-8,  and  8624-3 
g.-cal.15./g.  R.  Truszkowski. 

Limiting  heat  of  dissolution  of  hydrated 
manganous  chloride.  J.  Perreu  (Compt.  rend., 
1930,  190,  52 — 54). — The  limiting  heat  of  dissolution 
of  manganous  chloride  tetrahydrate  is  found  to  be 
-4-57  and  —4-56,  respectively,  by  the  direct  method 
and  by  a  method  which  involves  the  heats  of  dilution 
(A.,  1929,  1014).  A  concordant  value  is  obtained  by 
a  modified  form  of  the  second  method  (A.,  1929, 
1238).  R,  K.  Callow. 
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Thermodynamic  data  on  lead  sulphide  and  the 
standard  potential  of  sulphur.  M.  Watanabe 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  978— 
989). — From  Jellinek’s  equilibrium  constants  (A., 
1925,  ii,  401)  for  the  reduction  of  lead  sulphide  by 
hydrogen,  the  values  of  AH  and  A F  referred  to 
liquid  and  solid  lead  have  been  calculated.  The 
following  data  for  the  reaction  Pb(s)+S(rhombic)= 
PbS(s)  arc  recorded  :  A//298=  —22,855  g.-cal., 

AF298= -22,224  g.-cal.;  entropy  of  lead  sulphide 
<9=2101  entropy  units:  standard  potential  of 
sulphur  ^9g(S/<9-)=()-48  volt,  R.  A.  Morton. 

Thermodynamic  data  on  some  metallic  sul¬ 
phates.  F.  Is  in  k  aw  a  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  8,  965 — 972). — The  following  thermo¬ 
dynamic  data,  based  on  the  standard  free  energy  of 
formation  of  aqueous  sulphuric  acid,  are  recorded  : 
mercurous  sulphate,  AFns—  — 147.829  g.-cal.,  <9= 
50-13;  •'■■ail  sulphate,  A  F298= — 192,607  g.-cal., 

A  tf„98= -217,165  g.-cal.,  <9=38-83:  thallous  sul¬ 
phate,  AF298=  —  196.741  g.-cal.,  Atf.,98=-2  1  9,071 
g.-cal.,  <9=59-93:  silver  sulphate,  AF'29S=  — 145,951 
g.-cal.,  <9=54-56.  R.  A.  Morton. 

Rule  for  the  mechanism  of  reactions.  P. 
Robinson  (J.  Physical  Chem.,  1930,  34,  207 — 210). — 
When  several  reactions  are  possible  in  an  isothermal 
system,  the  one  which  occurs  first  is  said  to  be  that 
for  which  the  reaction  products  have  the  largest 
entropy  value.  The  application  of  the  rule  to  the 
sulphur  and  water  systems  is  examined  and  the  rule 
is  considered  valid.  L.  S.  Theobald. 

Stability  of  crystals  and  their  heats  of  form¬ 
ation  and  dissolution.  A.  Alberto  (Ann.  Acad. 
Brasil.  Sci.,  1929,  1,  17— 19).— Endothermic  crystals 
with  a  negative  heat  of  dissolution  become  less  stable 
as  the  size  diminishes ;  for  exothermic  crystals  with 
a  negative  heat  of  dissolution  the  reverse  is  ti*ue.  For 
crystals  with  a  positive  heat  of  dissolution  the 
relations  are  reversed.  H.  F.  Gillbe. 

Dimensions  of  crystals  formed  in  a  viscous 
medium.  A.  Alberto  (Ann.  Acad.  Brasil.  Sci., 
1929,  1,  1 — 4). — Theoretical  arguments  suggest  that 
increase  in  the  viscosity  of  a  crystallising  solution 
should  result  in  the  production  of  smaller  crystals 
when  the  heat^of  dissolution  of  the  solid  is  negative 
and  of  larger  crystals  when  the  heat  of  dissolution  is 
positive.  H.  F.  Gillbe. 

Electrical  conductivity  and  viscosity  of  aqueous 
solutions.  M.  Chaxoz  and  G.  Cluzet  (Compt. 
rend.  Soc.  Biol.,  1929,  100,  1205 — 1207;  Chem. 
Zcntr.,  1929,  ii,  1384). — The  electrical  conductivities 
of  solutions  of  potassium  chloride,  sodium  chloride, 
hydroxide,  and  sulphate,  hydrochloric  and  sulphuric 
acid,  and  cupric  chloride  are  reduced  by  addition  of 
sucrose,  glycerol,  agar,  or  gelatin. 

A.  A.  Eldredge. 

Electrochemistry  of  non-aqueous  solutions. 
I.  Influence  of  nature  of  solvent  on  equivalent 
conductivity  of  typical  salts.  II.  Conception 
of  “strong”  binary  salts  and  differences 
between  strong  and  weak  electrolytes.  P. 
Walden  (Suomen  Kcm.,  1929,  2,  163 — 165).; — A 
review.  A.  I.  Vogel. 


Temperature  coefficients  of  the  quinhydrone 
and  calomel  electrodes.  A.  I.  Brodski  and  S.  M. 
Boruchoyitsch  (Ukrain.  Chem.  J.,  1929,  4,  379— 
386,  and  J.  Chim.  phys.,  1929,  26,  542—547).— 
The  E.M.F.  of  the  cell,  calomel  electrode  (KC1  0- 1  )| 
KNOa  (satd.)lquinhydrone  electrode  is  given  by 
<9=0-2607 — 0-00105/  at  pa  2-15,  <9=0-1547— 

0-00150/  at  pn  4-155  and  <9=0-0413— 0-00174/  at 
pa  6-145.  The  first  of  these  is  in  good  agreement 
with  that  obtained  by  Kolthoff  and  Tekelcnburg 
(A.,  1927,  329).  The  variation  of  the  temperature 
coefficient  with  jhi  is  given  by  dE/dT=  -f-0-000 1 1 — 
0-0001983/.  Similar  equations  hold  for  the  hydrogen 
electrode.  Since  the  temperature  coefficients  of  both 
the  quinhydrone  and  hydrogen  electrodes  vary  with 
the  ]>n  of  the  solution  it  is  not  permissible  to  obtain 
the  E.M.F.  at  1S°  from  tables  of  values  of  dEjdT. 
If  pa q  represents  the  p,t  of  the  standard  electrode 
against  which  comparison  is  made,  then  pa=pu0~ 
[(E-E0)-(A  18)  | /[0  0577  -(-0-000 1 983(/ - 1 8)  |, 

where  E  is  the  E.M.F.  of  the  cell  at  1°,  E0  the  potential 
of  the  electrode  measured  in  relation  to  the  standard 
at  pH—0  and  1°,  and  A  and  B  arc  constants,  the  values 
of  which  and  of  E0  are  given  for  a  number  of  pairs  of 
electrodes.  T.  H.  Pope. 

Temperature  measurements  at  working 
electrodes.  II.  B.  Bruzs  (Z.  physikal.  Chem., 
1929,  145,  470-476;  cf.  this  vol.,  185).— The  tem¬ 
perature  changes  in:  the  separation  of  oxygen, 
hydrogen,  and  silver  at  bright  platinum  electrodes 
have  been  determined.  For  oxygen  and  silver  the 
effect  is  independent  of  the  time ;  for  hydrogen  it 
increases  exponentially  with  time.  The  final  values 
are  in  the  ratio  0» :  H,  :  Ag=7-3  :  4-9  :  0-6. 

J.  A.  V.  Butler. 

Electrocapillary  properties  of  amalgams.  A. 
Frumkin  and  F.  J.  Cirvf.s  (J.  Physical  Chem.,  1930, 
34,  74— 85;  cf.  A.,  1928,  1193).— Using  the  null 
solution  method  it  has  been  shown  that  the  addition 
of  thallium  or  cadmium  to  mercury  brings  about  a 
shift  in  the  point  of  zero  charge  towards  higher 
values  of  P.L).  between  solution  and  .metal.  The 
concentration  of  thallium  ions  at  the  zero  point 
varies  with  the  thallium  content  of  the  amalgams; 
this  is  not  the  case  with  cadmium.  The  data  obtained 
with  thallium  amalgams  agree  with  the  determin¬ 
ations  of  electrocapillary  maxima  ( loc .  cit.),  confirming 
in  the  case  of  amalgams  the  validity  of  the  Lipp- 
mann-Hclmholtz  equation  for  metals. 

Jj.  8.  Theobald. 

Methods  for  the  determination  of  absolute 
potentials.  J.  Billiter  (Amcr.  Electrochem.  8oc., 
May,  1930.  Advance  copy.  10  pp.). — Methods 
which  have  been  used  in  attempts  to  determine  the 
absolute  value  of  the  zero  electrode  potential  on  the 
hydrogen  scale  arc  classified  and  critically  examined. 
Modern  methods  give  values  between  +0-4  and 
+0-5,  the  most  trustworthy  being  +0-475+0-005 
obtained  by  Bennewitz  using  the  “  scrape  method  ” 
(A.,  1926,  1212).  The  old  value  (-0-277)  obtained 
from  the  electrocapillary  curve  for  mercury  and  the 
mercury  dropping  electrode  is  regarded  as  subject 
to  several  errors,  of  which  that  due  to  a  film  of 
hydrogen  on  the  mercury  surface  is  particularly 
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important.  This  view  is  supported  by  new  experi¬ 
ments  in  which  the  surface  of  a  polarised  metal  wire 
in  an  electrolyte  solution  is  increased  by  stretching 
and  allowed  to  decrease  again  on  releasing  the  strain. 
Wires  of  various  metals  were  charged  to  different 
potentials,  either  by  cathodic  or  anodic  treatment  or 
more  frequently  by  the  action  of  reducing  or  oxidising 
agents,  and  the  direction  in  which  the  potential 
changed  on  stretching  or  releasing  was  determined. 
Critical  potentials  were  found  above  which  the 
stretching  of  the  wire  caused  a  change  of  potential 
in  one  direction  and  below  which  the  change  was  in 
the  opposite  direction,  these  effects  being  reversed  on 
releasing  the  tension  on  the  wire.  These  critical 
potentials  are  shown  to  correspond  with  the  potentials 
for  hydrogen  (or  oxygon)  evolution  and  the  pheno¬ 
mena  observed  are  regarded  as  due  to  the  stretching 
of  gas  films  on  the  metal  surface  resulting  in  a  reduc¬ 
tion  of  the  effective  gas  pressure. 

H.  J.  T.  Ellingham. 

Potentiometric  study  of  equilibria  in  solutions 
containing  quinque-  and  sexa-valent  molyb¬ 
denum.  W.  F.  Jak6b  and  W.  Trzebiatowski 
(Rocz.  Chcm.,  1929,  9,  076 — C93). — -Ammonium 
paramolybdatc  solutions  exhibit  on  titration  w'ith 
solutions  of  Klason’s  salt  two  potential  minima. 
The  colour  of  the  solution  at  the  first  minimum  is 
green,  due  to  the  formation  of  a  compound 
[Mov(Movi04)6](NH4)3H4,5H20  ;  it  was  not  found 
possible  to  isolate  the  complex  causing  the  reddish- 
brown  coloration  observed  at  the  second  minimum. 
The  reactions  taking  place  may  probably  be  repre¬ 
sented  by  the  following  equations :  6Mo04"+ 

5H-+Mo0(0H3)3^[Mo(MoO4)cJ""",+4H„O,  and 
3Mo04"+2H,+2MoO(OH)3^ 
[Mo202(Mo04)fi(OH)4]""  +  2H20.  The  potential 
attains  a  constant  value  after  the  minima  have  been 
reached ;  this  is  due  to  the  platinum  electrode  being 
covered  with  a  layer  of  inactive  molybdenum-blue. 

R.  Truszkowski. 

Potential  of  solutions  of  carbohydrates. 
(Mlle.)  N.  Mayer  (J.  Chim.  phys.,  1929,  26,  505 — 
573).— See  A.,  1929,  1147. 

Behaviour  of  the  quinhydrone  electrode  in 
liquid  ammonia.  E.  Zintl  and  S.  Neumayr  (Ber., 
1930,  63,  [R],  237 — 243). — Constant  and  reproducible 
results  are  not  obtained  in  the  measurement  of  E.M.F. 
of  concentration  chains,  H2,Pt|NH4Cl(Cj)  in  liquid 
ammonia  |NH4C1(c2)  in  liquid  ammonia  |Pb,H2,  in  spite 
of  variation  in  the  mode  of  preparation  of  the  elec¬ 
trodes.  Satisfactory  results  are,  however,  obtained 
with  the  quinhydrone  electrode  if  the  concentration 
of  the  quinhydrone  does  not  fall  below  SxlO"5.  In 
ammonium  chloride  not  exceeding  0002AT,  variation 
in  the  quinhydrone  concentration  between  5  X  1 0~5 
and  10-3  is  without  appreciable  effect,  but  in  0-001Ar- 
solution  the  E.M.F.  depends  appreciably  on  the 
concentration  of  quinhydrone.  The  observed  poten¬ 
tial  values  can  be  satisfactorily  explained  by  the 
Debye-Huekel  theory  (A.,  1923,  ii,  459)  if  complete 
dissociation  of  the  ammonium  chloride  is  assumed. 

H.  Wren. 

Studies  on  hydrogen  overpotential  by  the 
dropping  mercury  cathode.  W.  V.  Lloyd  (Trans. 


Faraday  Soc.,  1930,  26,  12— 15).— The  hydrogen 
overpotential  to  varies  logarithmically  with  the 
current  i,  provided  that  the  rate  of  dropping  is 
constant,  and  that  the  current  is  measured  at  corre¬ 
sponding  periods  during  the  formation  of  a  drop  and 
after  the  same  interval  from  the  beginning  of  an 
experiment.  Deviations  are  observed  with  very  low 
and  very  high  currents  ;  in  the  latter  case  concen¬ 
tration  effects  are  pronounced  in  more  dilute  solutions. 
The  current  varies  logarithmically  with  the  time  from 
the  beginning  of  the  experiment,  so  both  i  and 
dwjd  log  i  can  be  varied  considerably  by  varying  the 
rate  of  dropping.  Related  with  this  is  the  variation 
of  dwjd  log  i  with  different  solutions.  These  pheno¬ 
mena  may  account  for  the  discrepancies  between  the 
results  of  Herasymenko  (A.,  1928,  482)  and  those  of 
Bowden  and  Rideal  (ibid.,  1088).  It  is  suggested 
that  the  mechanism  of  the  dropping  electrode  is  too 
complicated  to  render  it  suitable  for  the  study  of 
hydrogen  overpotential. 

No  conclusion  regarding  the  hydrogen  overpotential 
in  potassium  hydroxide  solution  could  be  reached 
from  experiments  with  the  dropping  mercury  cathode, 
the  latter  behaving  simply  as  a  potassium  electrode. 

J.  W.  Smtih. 

Hydrogen  overpotential  in  acid  solution. 
H.  J.  S.  Sand  (Trans.  Faraday  Soc.,  1930,  26,  19 — 
20). — The  results  of  Bowden  (ibid.,  1928,  24,  473) 
on  the  dependence  of  hydrogen  overpotential  on 
current  density  in  acid  solution  are  explained  by 
postulating  the  intermediate  formation  of  an  ion 
H2+.  The  process  is  assumed  to  take  place  exclu¬ 
sively  at  the  interface  electrode-electrolyte,  and  the 
surface  concentrations  are  related  to  the  equilibrium 
concentrations  in  the  body  of  the  liquid  by  the 
Freundlich  isotherm,  the  exponent  for  both  hydrogen 
atoms  and  ions  being  4.  When  the  concentration 
of  atomic  hydrogen  on  the  electrode  surface  is  greater 
than  in  Bowden’s  experiments,  overvoltage  may  be 
governed  by  the  velocity  of  direct  combination  of 
hydrogen  atoms,  in  which  case  it  is  independent  of 
the  hydrogen-ion  concentration  (cf.  Bowden  and 
Rideal,  A.,  1928,  10S8;  Sand,  Grant,  and  Lloyd,  A., 
1927,  317 ;  Lloyd,  A.,  1929,  1241).  The  double  layer 
is  supposed  to  be  capable  of  existence  in  two  forms. 
At  lower  overpotentials  a  random  distribution  of  ions 
with  respect  to  electrons  in  the  layer  is  assumed, 
whereas  at  higher  overpotentials  the  ions  and  electrons 
are  believed  to  be  combined  in  doublets.  In  the 
latter  case  the  hydrogen  ions  arc  assumed  not  to  be 
free  for  purposes  of  chemical  combination.  The 
double  layer  must  be  assumed  to  behave  as  a  Helm¬ 
holtz  double  layer,  i.e.,  to  have  a  constant  polaris¬ 
ation  capacity  and  a  dielectric  constant  of  unity  for 
the  medium.  Attention  is  directed  to  the  significance 
of  the  polarisation  capacities  measured  by  Bowden 
and  Rideal  (loc.  cit.)  which  arc  only  one  fifth  as  large 
as  those  deduced  previously  from  indirect  experi¬ 
ments.  Since  the  polarisation  capacity  is  almost 
entirely  due  to  the  building  up  of  the  double  layer 
and  the  current  required  for  charging  the  electrode 
with  hydrogen  ions  is  negligible  in  comparison,  the 
result  obtained  by  Bowden  and  Rideal,  that  the 
polarisation  capacity  is  independent  of  the  material 
of  the  electrode,  follows  immediately.  J.  W.  Smith. 
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Overpotential  of  arsenic  and  the  yields  of 
arsine  at  an  arsenic  cathode  in  acid  solutions. 
W.  V.  Lloyd  (Trans.  Faraday  Soc.,  1930,  26,  15— 
18). — The  overpotential  of  arsenic  lias  been  measured, 
using  a  plane  polished  surface  of  a  piece  of  compact 
arsenic  as  cathode.  A  commutator  method  was  used, 
similar  to  that  previously  described  (Sand,  Grant, 
and  Lloyd,  A.,  1927,  317).  Initial  polarisation  at  low 
current  densities  yields  a  high  overpotential  which  is 
not  maintained  at  higher  current  densities.  In  the 
latter  case  a  maximum  overpotential  is  attained,  as 
with  antimony  and  bismuth,  so  long  as  no  arsine  is 
produced.  The  average  commutator  overpotential 
when  there  is  no  high  degree  of  supersaturation  and 
no  arsine  is  being  evolved  is  about  0-6  volt  in  acid 
solution,  corresponding  with  the  average  polarisation 
during  an  interval  of  0-0059  sec.  after  interruption  of 
the  current.  Continued  electrolysis  leads  to  the 
production  of  an  “  active  ”  form  of  arsenic,  and  arsine 
is  evolved.  This  is  accompanied  by  an  appreciable 
decrease  in  the  overpotential.  When  the  cathode  is 
in  an  “  active.  ”  state  the  percentage  of  arsine  produced 
at  a  fixed  current  density  is  approximately  the  same 
for  sulphuric,  hydrochloric,  phosphoric,  and  tartaric 
acids,  and  does  not  vary  considerably  with  the  con¬ 
centration.  The  largest  percentage  yield  of  arsine 
was  obtained  in  4A7-hydrochloric  acid  solution  by  the 
method  of  Sand  and  Lloyd  (A.,  1927,; 38)  with  anodic 
and  cathodic  current  densities  of  44  and  525 
milliamp,  per  cm.2,  respectively,  when  a  yield  of 
(10%  was  obtained.  J.  W.  Smith. 

Decomposition  potential  of  solutions  of  metal 
bromides  in  fused  zinc  bromide.  W.  Isbekov 
(Z.  anorg.  Chem.,  1930, 185,  324 — 332). — The  decom¬ 
position  potentials  of  a  number  of  metal  bromides 
in  fused  zinc  bromide  have  been  determined  and 
found  to  stand  in  the  following  order,  beginning  with 
that  of  highest  potential :  Al,  Zn,  Cd,  Pb,  Fe,  Cu, 
Ag,  Ni,  Hg  (mercurous),  Bi.  This  is  in  the  same 
order  as  the  heats  of  formation  of  the  bromides,  with 
the  probable  exception  of  nickel,  and,  so  far  as  the 
same  metals  arc  included,  in  the  same  order  as  the 
decomposition  potentials  of  bromides  in  fused  alumin¬ 
ium  bromide  (A.,  1925,  ii,  796).  Moreover,  any  metal 
in  this  series  will  displace  any  subsequent  member 
from  a  solution  of  the  bromide  in  zinc  bromide. 
Data  have  also  been  obtained  for  sodium  and  potass¬ 
ium  bromides  in  zinc  bromide,  but  the  decomposition 
potentials  observed  in  these  solutions,  and  .also  in  that 
of  aluminium  bromide,  have  all  the  same  value  and 
indicate  that  the  ultimate  product  of  electrolysis  in 
these  cases  is  zinc.  The  relationship  of  solvent  to 
decomposition  potential  is  discussed  and  it  is  con¬ 
sidered  that  the  relative  positions  of  the  metals  will 
change  when  a  solvent  markedly  different  in  chemical 
character  is  employed.  M.  S.  Burr. 

Theory  of  passivity.  VII.  Anodic  behaviour 
of  copper  in  electrolyte  solutions  containing 
sulphuric  acid.  VIII.  Anodic  behaviour  of 
zinc  in  electrolyte  solutions  containing  sulphuric 
acid.  W.  J.  Muller  and  L.  Holleck.  IX. 
Passivity  of  lead  in  sulphuric  acid,  and  theory  of 
forming  of  the  lead  anode.  X.  Variation  of 
autopassivity  with  time.  W.  J.  Muller  and  K. 


Konoi’icky.  XI.  Anodic  behaviour  and 
passivity  of  iron  in  sodium  sulphate  solutions. 
W.  J.  Muller  and  W.  Machu  (Monatsh.,  "1929,  52, 
409 — 424,  425—441,  442—462,  463—473,  474—492; 
cf.  A.,  1929,  1241). — VII.  The  anodic  passivation  of 
copper  in  aqueous  solutions  of  sulphuric  acid  and  in 
mixed  solutions  of  sulphuric  acid  and  copper  sulphate 
is  in  agreement  with  the  equation  lp~B(i0jF0)n  for 
coating  passivation  (A.,  192S,  713)  and  examination 
of  the  electrode  shows  a  layer  of  copper  sulphate 
pentahydrate  to  have  been  formed  on  it.  At  low- 
acid  concentrations,  this  ultimately  changes  into  a 
basic  salt,  this  transformation  occurring  the  sooner 
the  lower  is  the  acid  concentration .  Both  B  and  n  fall 
continuously  with  rise  in  the  acid  concentration. 
The  value  of  B  runs  approximately  parallel  with  the 
solubility  of  copper  sulphate  in  the  acid  solution, 
although  it  is  not  exactly  proportional  to  it.  In  pure 
10AT-acid  solution  the  temperature  coefficient  of  B  is 
1-5.  The  form  of  the  current  strength-time  curves 
also  accords  with  the  equations  developed  for  rate  of 
growth  of  surface  layers  (cf.  A.,  1929, 146). 

Vni.  In  the  anodic  passivation  of  a  protected  zinc 
electrode  in  an  aqueous  solution  of  sulphuric  acid,  the 
metal  first  becomes  coated  with  a  transparent  layer, 
which  appears  from  the  conductivity  of  the  liquid  in 
its  pores  and  from  microscopical  investigation  to  be 
zinc  sulphate  heptahydrate.  This  is  formed  sooner 
in  acid  solutions  saturated  with  zinc  sulphate  than  in 
absence  of  sulphate.  In  pure  acid  solutions  or  satur¬ 
ated  sulphate  solutions  less  than  5 N  in  respect  of  acid, 
the  layer  soon  becomes  opaque,  probably  as  a  result 
of  transformation  into  basic  salt.  The  lower  the 
concentration  of  acid  the  sooner  this  change  occurs. 
The  relation  between  the  initial  current  density  and 
the  time  of  passivation  corresponds  with  that  observed 
for  copper,  and  the  form  of  the  current  strength-time 
curves  is  in  accordance  with  the  laws  of  coating 
growth,  except  that  the  transition  to  basic  salt  may 
interfere  -with  the  growth  in  thickness. 

IX.  The  i0  and  tp  data  for  the  anodic  passivation 
of  lead  in  a  25%  aqueous  solution  of  sulphuric  acid 
conform  to  the  above  equation,  the  value  of  n  being 
unity,  apparently  as  a  result  of  the  small  solubility 
of  lead  sulphate.  The  current  strength-time  curves 
also  agree  with  the  coating  theory  of  passivation. 
As  the  effective  applied  voltage  is  increased,  both  B 
and  the  effective  current  density  increase  in  a  linear 
manner.  At  2  volts,  how-ever,  the  effective  density 
assumes  a  steady  value,  whilst  B  increases  abruptly 
and  rapidly.  If  the  graph  connecting  B  with  the 
voltage  is  now  extrapolated  to  zero  B,  a  value  of 
1-95  volts  above  the  reversible  potential  of  lead  is 
obtained.  Corresponding  with  the  change  in  B  there 
is  an  abrupt  increase  in  the  conductivity  of  the  liquid 
in  the  pores  of  the  coating  from  a  value  corresponding 
with  a  saturated  solution  of  lead  sulphate  to  a  value 
approximating  to  the  conductivity  of  the  acid 
solution.  At  an  effective  applied  potential  of  2  volts 
it  thus  appears  that  the  potential  of  the  metal  changes 
discontinuously  from  the  value  corresponding  with  the 
dissolution  of  bivalent  lead  to  that  for  the  dissolution 
of  quadrivalent  lead,  which  then  furnishes  acid  by 
hydrolysis.  The  results  thus  support  Elbs’  theory  of 
the  forming  of  accumulator  plates. 
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X.  Application  of  the  coating  theory  of  passivity  to 

autopassivity  leads  to  the  equation  log 

(em— c)/(e— e,),  where  em  is  the  reversible  potential  of 
the  metal  in  the  pores,  e,  the  potential  of  the  coating, 
and  e  the  measured  potential  of  the  electrode  at  a 
time  t  after  immersion  in  the  solution,  and  M  and  N 
are  constants.  The  value  of  e,  vdll  not  be  constant, 
however,  until  an  appreciable  coating  has  been  formed, 
but  when  this  point  has  been  reached  the  above 
equation  is  in  satisfactory  agreement  with  experi¬ 
mental  results  for  the  autopassivation  of  aluminium 
and  also  with  Tammann  and  Sotter’s  data  for 
chromium-iron  alloys  (A.,  1923,  ii,  825). 

XI.  In  the  anodic  passivation  in  aqueous  sodium 

sulphate  solutions  of  iron  free  from  a  surface  film  of 
oxide  the  time  of  passivation  and  the  initial  current 
density  are  connected  by  an  equation  of  the  above 
type.  The  values  of  B  and  n  vary  with  the  electrolyte 
concentration  in  much  the  same  way  as  they  do  for 
sulphuric  acid.  The  results  show,  in  confirmation 
of  those  previously  obtained  (A.,  1928,  713),  that  the 
actual  passivation  of  the  metal  occurs  in  very  much 
less  time  than  would  bo  required  for  the  formation 
of  an  oxide  film,  and  that  Tronstad’s  theory  of  the 
passivation  of  iron  in  acid  solutions  (A.,  1929,  1002) 
is  untenable.  The  passivation  time  of  nickel  is 
considerably  reduced  by  the  presence  of  a  film  of 
oxide.  It.  Cuthlll. 

Passivity  and  over-voltage.  A.  Smits  (Z. 
Elektrochem.,  1930,  36,  20 — 25).— The  passivity 
theory  of  Muller  (cf.  A.,  1929,  886)  is  criticised, 
chiefly  with  reference  to  the  author’s  theory  of 
allotropy.  H.  T.  S.  Britton. 

Application  of  chiolite  to  the  electrolysis  of 
alumina.  I.  The  fusion  diagram  of  the 
system  alumina-cryolite-chiolite.  L.  Wasileiv- 
ski  and  S.  Mantel  (Przemysl  Chem.,  1930, 14,  25 — 
31). — The  m.  p.  of  mixtures  of  alumina  and  chiolite 
rise  steadily  from  735°  for  100%  chiolite  to  a  constant 
value  of  about  890°  at  8 — 20%  A1203;  this  is  due  to 
loss  of  fluorides  by  volatilisation.  Above  20%  A1203 
the  m.  p.  again  rises,  until  at  50%  fusion  is  not 
achieved  at  1300°.  No  eutectic  mixture  is  formed  in 
this  system.  The  fusion  diagram  of  the  system 
chiolite-cryolite  shows  a  minimum  m.  p.  of  687°  at 
95%  of  chiolite..  The  diagram  for  the  ternary  system 
chiolite-cryolite-alumina  shows  that  the  electrolysis 
of  alumina,  using  chiolite  as  a  flux,  can  be  carried  out 
below  900°,  using  a  mixture  containing  10 — 16%  A1203 
and  cryolite  and  chiolite  in  the  proportions  from 
20  :  80  to  35  :  65,  and  below  850°  with  mixtures  con¬ 
taining  11—16%  A1203,  and  32  parts  of  chiolite  to  68 
of  cryolite.  Electrolysis  proceeds  smoothly  at  S50 — • 
900°  with  a  current  of  6  volts,  the  efficiency  being 
over  60%,  and  the  aluminium  produced  falls  to  the 
bottom  of  the  electrolyser,  no  visible  vaporisation  of 
metal  taking  place.  Preliminary  experiments  show 
that  chiolite  is  a  more  convenient  flux  than  fluorite. 

R.  Truszkowski. 

Experimental  basis  of  the  international  scale 
of  temperature  so  far  as  concerns  low  tem¬ 
peratures.  W.  H.  Keesom  (Arch.  Norland.,  1929, 
[iiiA],  12,  115 — 139). — A  critical  examination  of  the 
bases  of  the  international  scale  of  temperature  fixed 


by  the  7th  General  Conference  of  Weights  and 
Measures  held  at  Paris  in  1927  has  been  made  as  far 
as  concerns  low-  temperatures,  both  as  regards  repro¬ 
ducibility  and  agreement  with  the  ideal  thermodynamic 
scale.  It  is  concluded  that  reproducibility  has  not 
been  achieved  even  to  the  extent  ( +0-02°)  to  which 
the  various  platinum  resistance  thermometers  on 
which  the  Conference  based  its  results  agree  among 
themselves ;  for  this  thermometers  of  other  kinds 
should  also  be  used.  As  regards  the  thermodynamic 
scale  the  limit  of  agreement  is  jj-0-040,  depending 
chiefly  on  Henning’s  Avogadro  scale  (1913),  whereas 
the  Leyden  platinum  resistance  and  a  helium  thermo- 
riieter  shoiv  variations  of  only  ±0-014°,  and  the  helium 
thermometer  is  reproducible  with  an  error  of  only 
JcO'OIq0.  Leyden  is  therefore  unable  to  accept  the 
international  scale  in  preference  to  its  own,  which 
corresponds  with  the  thermodynamic  scale  within 
±0-02°.  C.  A.  SlLBERRAD. 

X-Ray  oscillography.  H.  Seemann  and  K.  P. 
Schotzky  (Naturwiss.,  1930,  18,  85—86). — A  correc¬ 
tion  and  explanation  of  a  previous  communication 
(this  vol.,  138).  J.  W.  Smith. 

Ignition  limits  of  the  mixtures  2H2+02  and 
2CO+Q,.  D.  Korp,  A.  Kovalsky,  A.“  Sag  ilex, 
and  N.  Semenov  (Z.  physikal.  Chem.,  1930,  B,  6, 
307 — 329;  cf.  A.,  1929,  147). — Pressure-temperature 
diagrams  are  given  to  show  the  regions  of  explosion 
and  non-explosion  for  each  of  the  reactions  2H2+ 
02=2H20  and  2C0+02=2G02.  The  existence  of 
upper  and  lower  limiting  pressures  has  been  con¬ 
firmed.  The  upper  limit  decreases,  the  lower  in¬ 
creases  with  fall  of  temperature.  The  upper  limit  is 
defined  by  the  total  pressure  of  the  mixture  and  not 
by  the  partial  pressure  of  the  explosive  constituents. 
Neither  the  pressure  of  inert  gas  nor  change  in  the 
dimensions  of  the  reaction  vessels  affects  the  shape 
of  the  j>-t  curve.  Slight  traces  of  nitrogen  peroxide 
markedly  low'er  the  ignition  temperature  and  the 
residual  pressure  in  the  reaction  2H2-f  02=2H20, 
but  larger  quantities,  e.g.,  0-1%,  have  less  effect 
than  traces.  The  results  are  discussed  from  the 
point  of  view  of  the  “  chain  ”  theory. 

E.  L.  Usher. 

Combustion  limits  of  air-vapour  mixtures  at 
high  pressures.  E.  Berl  and  H.  Bausch  (Z. 
physikal.  Chem.,  1929,  145,  451—460;  cf.  B.,  1927, 
546;  1929,  158). — Increasing  pressure  causes  a  widen¬ 
ing  of  the  range  of  combustion  with  mixtures  of  air 
with  ethyl  alcohol,  w-hexane,  eyefohexane,  and  cyclo- 
hexene.  The  lower  combustion  limit  of  hexane-air 
mixtures  is  extended  by  increase  of  pressure  owing 
to  the  separation  of  hydrogen  and  the  formation  of 
peroxides.  With  cyciohexane  the  extension  is  smaller 
owing  to  the  greater  difficulty  of  separation  of  hydro¬ 
gen.  In  mixtures  of  aromatic  with  aliphatic  com¬ 
pounds,  the  influence  of  peroxide  formation  is  reduced. 
Unsaturated  hydrocarbons  resinify  in  oxygen  under 
the  influence  of  pressure  at  low  temperatures.  They 
cannot  be  exploded  in  air.  J.  A.  V.  Butler. 

Kinetics  of  certain  simultaneous  processes. 
E.  N.  Gapon  (Ukrain.  Chem.  ,J.,  1929,  4,  333—339). 
— Orlov  (Diss.,  Kinetics  of  chemical  reactions  and 
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catalysis,  1913)  deduced  kinetic  equations  of  the 
general  form  dxjdt=kl{A—mx),  dxjdl—k2(A—mx)i, 
etc.,  and  showed  their  derivation  from  the  differ¬ 
ential  equations  dxjdt=k{A—x)Azklx,  dxjdt—k(A  — 
etc.  As  a  result  of  numerous  calcul¬ 
ations  Orlov  concluded  that,  if  the  calculated  velocity 
coefficients  kv  t:2.  L\  do  not  satisfy  the  differential 
equations  of  the  first,  second,  and  third  orders  but 
gradually  diminish,  the  differential  equation  of 
general  type  may  be  applied  for  calculating  the 
constant.  The  above  equations  are  applicable  either 
to  successive  reactions,  or  when  the  principal  reaction 
is  complicated  by  a  secondary  reaction,  or  to  catalytic 
reactions,  m  being  greater  than  1  in  the  case  of 
negative  catalysis. 

It  is  now  shown  that  Orlov’s  equations  of  general 
type  are  applicable  to  the  case  when  one  substance  A 
react  s  simultaneously  in  independent  directions,  giving 
the  products  Mj,  M,  .  .  .  M„  the  number  of  which 
may  be  1,  2,  3  .  .  .  i.  Three  cases  are  considered, 
the  product  M  being  formed  either  by  unimolccular, 
or  by  bimolecular,  or  partly  by  unimolecular  and 
partly  by  bimolecular  transformation  of  A.  By 
means  of  the  results  of  Lebedev  and  Mereshkovski 
(A.,  1913,  i,  1285)  on  the  polymerisation  of  isoprenc 
and  diisopropenyl,  it  is  shown  that  the  kinetics  of 
simultaneous  reactions,  in  particular  of  polymer¬ 
isation,  proceed  according  to  equations  formally 
identical  with  those  of  catalytic  reactions. 

T.  H.  Porn. 

Rate  of  reaction  in  a  changing  environment. 
G.  Scatchard  ( J .  Amer.  Chcm.  Soc.,  1930,  52,  52 — 
61). — Theoretical.  Approximate  relationships  are  de¬ 
veloped  on  tho  basis  of  Bronsted’s  theory  to  include 
the  effect  of  changing  environment  on  the  velocity 
of  ionic  and  non-ionic  reactions  in  non-ideal  solu¬ 
tions.  The  principles  involved  in  evaluating  the 
changes  of  activity  coefficients  with  concentration 
are  applied  to  the  oxidation  of  ammonia  by  the 
persulphate  ion  in  the  presence  of  the  silver  ion 
(Yost,  A.,  1926,  819)  and  to  the  reaction  between 
p-nitrobenzoyl  chloride  and  certain  alcohols  (Ash¬ 
down,  this  vol.,  301).  J.  G.  A.  Griffiths. 

Temperature  coefficient  of  reactions  in 
solution.  F.  0.  Rice  and  H.  C.  Urey  (J.  Amer. 
Chem.  Soc.,  1930,  52,  95 — 101). — Theoretical.  The 
reactive  complex  of  Bronsted’s  theory  of  acid  and 
basic  catalysis  is  replaced  by  a  series  of  fugitive 
molecules  differing  only  in  energy  content.  The 
distribution  of  these  complexes  and  their  probabilities 
of  reaction  do  not  change  with  the  addition  of  salts 
of  strong  acids  and  therefore  the  temperature  co¬ 
efficient  is  independent  of  the  concentration  of  salt 
(cf.  Rice  and  Kilpatrick,  A.,  1923,  ii,  54S).  In 
catalysis  by  weak  acids  there  may  be  several  simul¬ 
taneous  reactions,  each  with  its  own  characteristic 
energy  of  activation.  Salts  of  weak  acids  therefore 
affect  the  temperature  coefficient  (cf.  Rice  and 
Lemkin,  A.,  1923,  ii,  678).  J.  G.  A.  Griffiths. 

Velocity  of  hydrolysis  and  alcoholysis  of  acetic 
anhydride  in  mixtures  of  water  and  ethyl  or 
methyl  alcohol.  J.  F.  M.  Caudri  (Rec.  trav.  chim., 
1930,  49,  1—16;  cf.  A.,  1929,  655).— The  rate  of 
the  simultaneous  hydrolysis  and  alcoholysis  of  acetic 


anhydride  by  binary  mixtures  of  water  with  methyl 
and  ethyl  alcohols  has  been  determined  at  25°. 
With  increase  in  the  amount  of  alcohol,  the  unimolc¬ 
cular  velocity  coefficient  of  hydrolysis  decreases  con¬ 
tinuously,  but  that  of  alcoholysis  first  rises  and  then 
falls  again,  the  maximum  being  attained  with  a 
solvent  containing  about  -10%  by  volume  of  alcohol. 

The  quotient  of  the  former  coefficient  bv  the  water 
concentration  and  also  the  quotient  of  the  latter 
coefficient  by  the  alcohol  concentration  decrease 
continuously  with  increase  in  the  alcohol  conccn-  I 
tration,  the  alcoholysis  being  retarded  more  than  ! 
the  hydrolysis,  but  both  appear  to  have  finite  values  j 
in  pure  alcoholic  solutions.  Methyl  alcohol  is  about 
3-5  times  as  reactive  towards  the  anhydride  as  is 
ethyl  alcohol.  R.  Cutiiill. 

Kinetics  of  the  interaction  of  esters  with 
potassium  alkyl  oxides  in  alcohol-water  mix¬ 
tures.  II.  Reaction  between  potassium  eth- 
oxide  and  ethyl  propionate  in  ethyl  alcohol- 
water  mixtures.  R.  F.  W.  8  elm  ax  (Trans. 
Faraday  Soc.,  1930,  26,  7 — 11). — The  reaction  be¬ 
tween  potassium  ethoxide  and  ethyl  propionate  is 
similar  to  that  between  potassium  ethoxide  and  ethyl 
acetate  (cf.  A.,  1929,  1018)  and  can  be  represented 
by  the  equations  EtOK~H„0  =^EtOH+KOH  and 
CH3;CHa-C02Et+K0H  — >  CH3-CH2-C02K+Et0H. 

As  in  the  former  case  a  simple  velocity  equation  is 
derived,  assuming  the  reaction  to  be  bimolecular  and 
the  concentration  of  water  and  alcohol  to  be  com¬ 
mensurate  with  the  concentration  of  ethoxide,  the 
velocity  coefficients  being  composite  values  involving 
the  concentrations  of  water  and  of  alcohol  and  the 
hydrolysis  constant  of  the  ethoxide.  It  is  concluded 
that  the  evidence  available  is  insufficient  to  warrant 
the  inclusion  of  the  possibilities  of  complex  form¬ 
ation  between  reactants  and  solvents  as  part  of  the 
mechanism  of  these  reactions.  A  scries  of  alcohol- 
water  complexes  such  as  have  been  suggested  at 
various  times  is  inadequate  to  explain  the  mechanism 
of  the  reaction  unless  an  infinite  scries  of  such  com¬ 
plexes  be  postulated.  J.  W.  Smith. 

Velocity  of  inversion  of  sucrose.  I.  N.  Take- 
TOMi  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  260 — 
262b).— -The  inversion  velocity,  measured  polari- 
metrically,  is  nearly  directly  proportional  to  the 
hydrogen-ion  concentration  in  the  presence  of  weak, 
organic  acids.  The  proportionality  does  not  obtain 
in  the  presence  of  strong  acids.  Neutral  salts  (alkali 
chlorides,  nitrates,  and  sulphates)  are  incapable  of 
catalysing  the  inversion,  but  chlorides  and  nitrates 
accelerate,  and  sulphates  retard,  the  rate  of  inversion 
produced  by  acids.  The  cation  of  the  added  salt  is 
almost  without  effect.  The  anions  probably  act  by 
influencing  the  catalytic  activity  of  the  hydrogen  ions.  | 
S.  K.  Tweedy.  j 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  E.  Yamamoto. — See  this  vol.,  337. 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  II.  E.  Yamamoto  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  308 — 311b). — The  rate  of  decom¬ 
position  of  phenyldiazonium  chloride  in  water  at  0° 
has  been  studied.  The  velocity  coefficient  becomes 
constant  after  20  hrs.  Inorganic  acids,  neutral  salts, 
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and  the  concentration  of  the  diazo-eompound  are 
without  influence  on  the  velocity.  Nitrous  acid  docs 
not  affect  the  stability  of  the  diazo-eompound. 
Sodium  carbonate  increases  the  value  of  the  velocity 
coefficient.  C.  W.  Gibby. 

Relative  rates  of  reduction,  of  aromatic  nitro¬ 
compounds  [by  stannous  chloride].  J.  R. 
Sampey  (J.  Amer.  Ghem.  Soc.,  1930,  52,  88 — 92). — 
Relative  rates  of  reduction  by  aqueous-alcoholic 
acid  stannous  chloride  (cf.  A.,  1928,  57)  of  2S  aromatic 
nitro-eompounds  to  corresponding  amines  are  re¬ 
corded.  The  reaction  is  of  the  second  order  with 
respect  to  stannous  chloride  over  a  tenfold  range  of 
concentration  and  is  retarded  by  water  and  decrease 
of  acidity.  The  velocity  of  reduction  of  isomeric 
nitrotoluenes,  nitrophenols,  chloro-,  bromo-,  and  iodo- 
nitrobenzenes  decreases  in  the  order  o-,  m-,  p-.  For 
the  nitrobenzoic  acids,  this  order  is  reversed.  Corre¬ 
sponding  chloro-,,  bromo-,  and  iodo-nitrobenzenes  are 
reduced  at  nearly  equal  rates.  J.  G.  A.  Griffiths. 

Rate  of  reaction  of  alcohols  with  p-nitro- 
benzoyl  chloride  in  anhydrous  ether.  A.  A. 
Ashdown  (J.  Amer.  Chem.  Soc.,  1930,  52,  268 — 
278).— The  reactions  between  alcohols  and  p-nitro- 
benzoyl  chloride,  previously  studied  by  Norris  and 
Ashdown  (A.,  1925,  i,  626)  and  Norris  and  Gortesc 
(A.,  1927,  1166),  are  of  the  third  order.  The  mechan¬ 
ism  requires  2  mols.  of  the  alcohol  and  1  mol.  of  the 
chloride.  An  equation  for  calculating  the  third  order 
constants  at  infinite  dilution  has  been  developed. 

H.  Burton. 

Kinetics  of  the  reaction  of  hexaphenylethane 
with  oxygen.  R.  C.  Mithoff  and  G.  E.  K.  Branch 
(J.  Amer.  Chem.  Soc.,  1930,  52,  255— 268).— The 
rate  of  absorption  of  oxygen  by  solutions  of  hexa¬ 
phenylethane  in  carbon  tetrachloride  has  been  studied 
at  —21°  to  5°,  using  mixtures  of  oxygen  and  nitrogen. 
Varying  partial  pressures  (0-2 — 0-93  atm.)  of  oxygen 
were  employed,  and  the  reaction  mixture  was  shaken 
sufficiently  vigorously  to  permit  the  transfer  of 
oxygen  from  the  gaseous  to  the  liquid  phase  to 
occur  at  a  rate  faster  than  that  of  oxidation.  The 
absorption  of  oxygen  occurs  in  three  phases :  (i) 
rapidly,  due  to  saturation  of  the  solvent,  (ii)  less 
rapidly,  representing  oxidation  of  the  hexaphenyl- 
ethanc,  i.e.,  dissociation  of  the  ethane  into  triphenyl- 
methyl,  and  subsequent  rapid  oxidation  of  the  free 
radical,  and  (iii)  very  slowly,  apparently  due  to  the 
presence  of  a  small  amount  of  an  undissociated  but 
active  form  of  hexaphenylethane.  This  active  form 
reacts  at  a  slow-er  rate  than  the  free  radical,  the 
oxidation  of  which  is  a  first  order  reaction. 

The  rate  of  oxidation  of  hexaphenylethane  is  pro¬ 
portional  to  the  concentration  of  the  ethane,  and 
also  to  a  function  of  the  oxygen  pressure,  namely, 
A0— l/{a-\-bP0.),  where  K0,  a,  and  b,  are  constants. 
The  heats  of  activation  increase  with  rise  of  tem¬ 
perature,  but  are  approximately  constant  to  the 
change  in  the  pressure  of  oxygen.  Little  or  no 
energy  appears  to  be  needed  to  activate  the  oxygen. 

Diphenylamine  and  anthracene  have  no  appreciable 
effect  on  the  velocity  of  the  reaction,  whereas  phenol 
causes  an  increase  in  the  rate  of  more  than  50%. 

H.  Burton. 


Hydrolysis  and  polymerisation  of  cyanamide 
in  alkaline  solutions.  G.  H.  Buchanan  and  G. 
Barsicy  (J.  Amer.  Chem.  Soc.,  1930,  52,  195 — 206). 
— The  rate  of  formation  of  carbamide  and  dicyano- 
diamide  from  cyanamide  has  been  studied  in  buffer 
solutions  at  pu  6 — 13  and  50°.  x\t  a  constant  p„, 
the  polymerisation  of  cyanamide  to  dicyanodiamide 
proceeds  as  a  second  order  reaction,  and  up  to  pn 
about  10  dicyanodiamide  Is  the  only  product  formed  ; 
the  velocity  of  formation  is  a  maximum  at  pu  9  6. 
At  pn  12-6 — 13-6,  cyanamide  is  hydrolysed  to  carb¬ 
amide.  The  reaction  is  of  the  first  order,  and  the 
velocity  coefficient,  is  independent  of  the  alkali  con¬ 
centration.  Solutions  of  dicyanodiamide  are  stable 
up  to  pa  10 ;  above  this  value  decomposition  occurs, 
the  rate  increasing  with  rise  in  pu.  H.  Burton. 

(3-Glucosidase.  II.  Hydrolysis  of  cellobiose. 
R.  Weidenhagen  (Z.  Vcr.  deut.  Zuckcrind.,  1930, 
80,  11 — 24). — The  (3-glucosidasc  of  emulsin  hydrolyses 
cellobiose  at  about  one  eighth  the  rate  of  its  action 
on  salicin;  the  reaction  is  unimolecular.  There  is 
no  direct  relation  between  the  concentration  of  the 
enzyme  and  the  rate  of  hydrolysis.  The  optimum 
is  at  pa  5-0.  With  salicin  as  substrate  the  velocity 
coefficient  increases  in  inverse  ratio  to  decreasing 
substrate  concentration,  but  with  cellobiose  this 
relation  only  holds  even  approximately  over  a  narrow 
range  at  about  2 — 3%  of  substrate.  For  the  dis¬ 
sociation  constant  of  the  saliein-enzyme  complex 
the  value  Kta\, =0  033  found  is  in  good  agreement 
with  that  found  by  previous  workers,  but  the  point 
of  maximum  reaction  rate  Ls  ill  defined  on  the  activity¬ 
's  curve  for  cellobiosc-emulsin,  and  neither  of  the 
two  values  deduced,  A'c=0-118  or  0-139,  fits  the  data 
completely.  It  is  suggested  that  the  application  of 
Langmuir’s  adsorption  isotherm  might  lead  to  a 
better  understanding  of  the  discrepancies  (see  follow¬ 
ing  abstract).  The  [3-glucosidase  of  malted  barley 
acts  more  strongly  on  cellobiose  than  on  salicin. 
which  would  seem  to  point  to  the  existence  of  two 
enzymes,  a  salicinase  and  a  cellobiase.  On  account, 
however,  of  the  uncertainty  of  the  value  of  Ke  and 
the  low'  fd-glucosidc  activity  of  malt  an  accurate 
comparison  of  the  enzymes  from  the  two  sources  is 
at  present  impossible,  and  the  author  considers  that 
the  identity  of  all  enzymes  splitting  normal  (3-linkings 
is  not  to  be  doubted.  F.  E.  Day. 

Application  of  the  mass  action  law  to  the 
enzymic  decomposition  of  sucrose.  R.  Weiden¬ 
hagen  and  E.  Landt  (Z.  Ver.  deut.  Zuckcrind., 
1930,  80,  25 — 27). — It  is  shown  that  the  velocity  of 
this  reaction  can  be  represented  equally  well  by 
formula!  of  the  same  type  derived  respectively  from 
the  mass  action  law'  and  from  Langmuir’s  adsorption 
isotherm,  based  on  the  idea  of  heterogeneous  catalysis. 
The  latter  is  to  be  preferred  as  it  is  broader  and 
allows  of  conceptions  such  as  explanation  of  inhibition 
phenomena  as  being  due  to  the  exclusion  of  the 
substrate  by  foreign  substances  adsorbed  on  the 
enzyme.  F.  E.  Day. 

Chemical  kinetics  in  mixtures  of  solvents. 
VII.  Reaction  between  pyridine  and  allyl 
bromide  in  ethyl  benzoate.  G.  E.  JMuchin  and 
M.  I.  Zilberfarb  (Ukrain.  Chem.  J.,  1929,  4,  327 — 
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331;  cf.  A.,  1927,  1149). — Determinations  of 'the 
velocity  of  interaction  of  pyridine  and  allyl  bromide 
in  ethyl  benzoate  and  its  mixtures  with  benzene  at 
45=  and  55°  give  continuous  curves,  free  from  singular 
points,  for  the  relationship  between  the  constant  of 
the  reaction  and  the  composition  of  the  mixed  solvents. 
The  observed  velocity  coefficients  arc  less  than  those 
calculated  additively  and,  although  the  general  course 
of  the  curves  is  analogous  to  that  found  with  mixed 
nitrobenzene-benzene  solvents,  the  extents  of  the 
divergences  from  additivity  and  the  displacement 
of  the  curve  caused  by  change  of  temperature  are 
lass  marked  in  the  present  case.  T.  H.  Pope. 

First  order  solid-phase  reaction.  B.  Lewis 
and  H.  J.  Schumacher  (Nature,  1930,  125,  129).— 
The  reaction  between  bromine  and  ozone  (A.,  1929, 
1395)  is  regarded  as  one  of  the  first  order  which  takes 
place  in  the  solid  phase  of  the  crystals.  For  a  given 
amount  of  bromine  oxide  it  appears  to  bo  of  zero 
order,  since  any  oxide  which  decomposes  is  at  once 
reformed  by  ozone.  L.  S.  Theobald. 

Oxidation  of  copper  at  higher  temperatures. 
W.  Feitknecht  (Z.  Elektrochem.,  1930,  36,  16 — 
17). — The  formula  advanced  by  Wilkins  (A.,  1929, 
1019)  to  account  for  the  author’s  data  (A.,  1929, 
517)  is  shown  to  be  unsatisfactory. 

H.  T.  S.  Britton. 

Catalysis  by  nitrous  acid  of  the  reaction 
between  oxygen  and  hydrogen  iodide  and  a 
method  for  the  determination  of  oxygen.  G. 
Alsterbero  (Biochem.  Z.,  1929,  216,  278 — 300). — 
Nitrogen  trioxide  when  present  in  amounts  greater 
than  1  mg.  per  litre  causes  considerable  error  in  the 
usual  Winkler  determination  of  oxygen  dissolved  in 
water.  The  catalytic  effect  of  nitrogen  trioxide  on 
the  reaction  between  hydrogen  iodide  and  oxygen  is 
investigated  by  titration  of  the  iodine  liberated. 
The  reaction  is  not  a  true  catalysis,  since  some  of  the 
trioxidc  is  irreversibly  oxidised  to  pentoxide.  The 
amount  of  hydrogen  iodide,  so  long  as  it  is  in  excess, 
does  not  affect  the  result.  Temperature,  so  long  as 
oxygen  is  in  excess,  has  little  effect,  but  otherwise 
rise  of  temperature  accelerates  the  reaction.  With 
excess  of  oxygen  the  extent  of  reaction  is  determined 
by  the  amount  of  trioxide,  whilst  if  oxygen  is  not  in 
excess  the  reaction  proceeds  in  proportion  to  the 
amount  of  oxygen.  The  amount  of  iodine  separated 
at  low  concentrations  of  oxygen  is  greater  than 
theoretical  for  the  amount  of  oxygen,  due  to  reduction 
of  tri-  to  di-oxide,  and  at  high  concentrations  of 
oxygen  is  less,  due  to  oxidation  of  nitrogen  tri-  to 
pent-oxide.  A  method  for  the  determination  of 
oxygen  is  described.  P.  W.  Clutterbuck. 

Conversion  of  thiosulphuric  acid  into  poly¬ 
thionic  acids  with  the  aid  of  catalysts.  II.  A. 
Ivurtenacker  and  I.  A.  Ivanov  (Z.  anorg.  Chem., 
1930,  185,  337- — 359). — In  order  to  follow  the  course 
of  the  reaction  between  mineral  acids  and  thio¬ 
sulphates,  of  which  the  end-point  only  had  been 
previously  investigated  (A.,  1928,  1195),  sulphurous 
acid  has  been  employed  in  place  of,  or  in  addition 
to,  hydrochloric  acid.  In  this  way,  provided  the 
thiosulphate  is  not  too  dilute,  no  sulphur  separates, 
and  so  it  is  not  necessary  to  wait  for  its  coagulation 


before  proceeding  with  the  analysis.  The  limiting 
amount  of  arsenite  necessary  as  catalyst  is  approxim¬ 
ately  the  same  as  previously  required  when  hydro¬ 
chloric  acid  alone  is  present.  The  influence  of  acidity 
on  the  reaction  has  been  investigated  by  adding 
different  amounts  of  hydrochloric  acid  to  the  sulphur¬ 
ous  acid.  Even  for  a  high  concentration  of  hydro¬ 
chloric  acid,  neither  arsenious  sulphide  nor  sulphur 
separates.  The  velocity  of  polythionate  formation 
increases  .very  markedly  with  the  acidity.  The 
influence  of  the  sulphurous  acid  varies  with  the 
acidity.  In  absence  of  hydrochloric  acid,  or  in  pres¬ 
ence  of  a  very  small  quantity,  sulphurous  acid  has  a 
strong  accelerating  action,  but  it  has  the  opposite 
effect  in  presence  of  an  excess  of  hydrochloric  acid. 
The  accelerating  action  Is  attributed  to  the  hydrogen 
ion  of  the  sulphurous  acid,  and  the  inhibiting  action 
to  the  formation  of  a  complex  ion  [S2OySO.>]''  (cf. 
Foerster  and  Vogel,  A.,  1926,  1016).  The  kind  of 
polythionate  formed  depends  on  the  acidity  and 
follows  the  rule  previously  observed  that,  in  strongly 
acid  solutions,  polythionates  with  higher  sulphur 
content  arc  formed.  In  sulphurous  acid  solution 
alone,  tri-  and  tetra-thionate  are  obtained,  and 
practically'  no  pentathionate.  At  the  beginning  of 
the  reaction  in  feebly’  acid  solution,  however,  appreci¬ 
able  quantities  of  pentathionate  are  formed,  but  this 
disappears  as  the  reaction  proceeds,  the  time-con¬ 
centration  curve  thus  possessing  a  maximum.  This 
maximum  is  also  observed  even  in  the  strongly  acid 
solutions  where  considerable  quantities  of  penta¬ 
thionate  remain  at  the  end  of  the  reaction.  Within 
much  narrower  limits  of  concentration  of  the  differ¬ 
ent  reagents  similar  results  are  obtained  when  the 
arsenite  is  replaced  by  antimony  trichloride,  but 
sulphur  and  antimony  sulphide  or  oxysulphido 
readily  separate.  The  observation  that  bismuth  tri¬ 
chloride  exercises  a  slight  catalytic  action  on  the 
decomposition  of  thiosulphate  has  been  confirmed, 
because,  throughout  the  reaction,  there  is  a  slightly 
greater  production  of  polythionate  and  smaller  separ¬ 
ation  of  sulphur  in  presence  than  in  absence  of 
bismuth.  The  probable  mechanism  of  the  catalysis 
is  discussed.  M.  S.  Burr. 

Oxidation  catalysis.  H.  von  Euler,  D. 
Runejhelm,  and  S.  Steffenburg  (Arkiv  Kemi, 
Min.,  Geol.,  1929,  10,  b,  No.  7,  6  pp.). — Solutions  of 
haemin,  mesohoemin,  and  deuterohannin  produce 
catalytic  oxidation  of  reduced  phenolphthalein  in 
presence  of  small  amounts  of  hydrogen  peroxide. 
The  reaction  rapidly  comes  to  a  standstill,  but  the 
colour  is  intensified  on  addition  of  more  hydrogen 
peroxide.  Copper  sulphate  has  a  similar  effect,  a 
maximum  intensity  of  coloration  being  obtained  with 
a  given  ratio  of  copper  to  hydrogen  peroxide.  Blood 
also  produces  the  colour  reaction,  whether  previously 
heated  to  100°  or  not.  Hsemin,  mesohasmin,  and 
copper  sulphate  also  cause  the  evolution  of  oxygen 
from  solutions  of  hy’drogen  peroxide  containing 
phenolphthalein.  K.  V.  Thimann. 

Active  hydrogen.  II.  Wall-catalysis.  H.  von 
Wartenbkrg  and  G.  Schultze.  III.  Lead 
hydride.  G.  Schultze  and  E.  Muller  (Z.  phy’sikal. 
Chcnn,  1930,  B,  6,  2G1 — 271). — II.  Washing  the  glass 
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walls  of  tlie  discharge  tube  with  ortho-  or  meta- 
phosphoric  acid  greatly  retards  the  conversion  of 
active  into  molecular  hydrogen.  The  protective 
action  of  oxygen  is  due  to  formation  of  water. 

III.  A  volatile  hydride  has  been  produced  by  the 
interaction  of  metallic  lead  and  active  hydrogen. 
The  hydride  decomposes  at  a  red  heat,  giving  a  lead 
mirror.  Attempts  to  condense  it  led  to  spontaneous 
decomposition,  on  account  of  which  no  chemical 
analysis  was  possible.  It  is  considered  that  active 
hydrogen  rather  than  the  methyl  radical  is  the  inter¬ 
mediate  product  in  Paneth’s  experiments  on  the 
decomposition  of  lead  tetramethyl  (cf.  A.,  1929,  788). 

I'1.  L.  Usher. 

Mechanism  of  oxidation  of  mercury  vapour. 

I.  Equilibrium  formula.  II.  Condensation 
of  oxygen  in  the  molecular  or  the  atomic  state. 
III.  Condensation  of  oxygen  in  the  molecular 
and  atomic  states.  Y.  Okayama  (J.  Soc.  Chem. 
Ind.  Japan,  1929,  32,  163— 164b,  164— 166b,  167— 
169b). — I.  The  mechanism  of  the  oxidation  of  mercury 
vapour  by  oxygen  in  presence  of  a  platinum  catalyst 
has  been  studied.  The  equation  where 

a2  is  a  factor  for  the  condensation  of  the  oxygen 
molecules  on  the  platinum  surface,  n2  the  number 
of  molecules  impinging  on  unit  area  of  surface  per 
sec.,  f2  the  fraction  of  the  total  surface  which  is 
covered  by  oxygen  molecules,  v2  the  number  of  mole¬ 
cules  which  evaporate  per  sec.  when/2=l  cm.2,  and 
/  is  the  fraction  of  surface  uncovered,  is  a  valid 
expression  for  the  equilibrium  even  when  reaction 
takes  place. 

II.  The  mechanism  of  the  reaction  when  the 
oxygen  condenses  in  the  atomic  or  in  the  molecular 
state  is  described  and  the  appropriate  equations  for 
the  velocity  are  derived. 

III.  An  equation  is  derived  representing  the 
velocity  of  the  reaction  when  simultaneous  con¬ 
densation  in  the  molecular  and  atomic  states  occurs. 

H.  F.  Gtlt.be. 

Temperature  distribution  along  a  heated 
filament  used  as  a  catalyst.  E.  S.  Lamar  and 
W.  E.  Deming  (Phil.  Mag.,  1930,  [vii],  9,  28—36).— 
An  expression  has  been  deduced  which  gives  the 
temperature  gradient  at  any  point  along  a  heated 
molybdenum  filament  used  as  a  catalyst  in  the 
decomposition  of  ammonia.  Temperatures  at  any 
points  along  the  filament  are  determined  by  in¬ 
tegrating  this  expression  and  the  temperature  dis¬ 
tribution  so  obtained  is  found  to  correspond  closely 
with  that  indicated  by  the  measured  resistance  of 
the  wire.  From  the  temperature  distribution  is 
calculated  the  effective  length  of  the  filament  as  a 
catalyst  at  the  maximum  temperature.  The  mean 
heat  of  dissociation  of  ammonia  over  the  range  954 — 
1164°  Abs.  has  been  calculated  from  consideration 
of  the  heat  losses  from  the  filament.  The  value 
12,067  g.-cal.  per  mol.  so  obtained  is  in  fair  agreement 
with  the  generally  accepted  value  of  13,375  g.-cal. 
per  mol.  A.  E.  Mitchell. 

Catalytic  and  chemical  characteristics  of 
cubic  and  rhombohedral  ferric  oxide.  P.  H. 
Emmett  and  K.  S.  Love  (J.  Physical  Chem.,  1930, 
34,  41 — 62;  cf.  Welo  and  Baudisch,  A.,  1925,  ii, 


1071).— The  catalytic  activity,  the  sorption  of  water 
vapour,  the  rate  of  reduction  by  hydrogen,  and  the 
effect  of  alumina  on  the  magnetic  permeability  and 
the  rate  of  reduction  of  the  cubic  and  rhombohedral 
forms  of  ferric  oxide  have  been  investigated.  The 
cubic  form  was  prepared  by  heating  ferrosoferric 
oxide  in  air  at  300°,  whilst  the  rhombohedral  form 
was  obtained  by  precipitation  with  ammonia  and 
drying  in  air  at  the  same  temperature.  The  catalytic 
activity  of  the  two  oxides  with  respect  to  the  oxid¬ 
ation  of  benzidine  or  of  guaiacum  resin  by  hydrogen 
peroxide  is  approximately  the  same  and  is  not  a 
function  of  crystal  structure  as  was  concluded  by 
Welo  and  Baudisch  {loc.  cit.).  The  catalytic  activity 
of  both  forms  is  destroyed  by  heating  at  550°  for 
several  hours.  The  catalytic  combination  of  hydrogen 
and  oxygen  at  250°  is  the  same  for  both  oxides  and 
is  unaffected  by  heating  at  550°.  The  catalytic 
decomposition  of  ozone  between  —75°  and  25°  is 
also  the  same  for  the  two  forms,  but  is  less  rapid 
with  the  samples  which  had  been  heated  to  550°. 
Decomposition  in  an  ozone  (2%)-oxygen  mixture 
is  practically  complete  with  the  most  active  oxides 
even  at  —74°.  The  decomposition  is  apparently 
unimolecular,  with  a  temperature  coefficient  corre¬ 
sponding  with  an  energy  of  activation  of  approx. 
2000  g.-cal.  Experiments  on.  the  sorption  of  water 
at  25°  and  210°  from  a  stream  of  nitrogen  containing 
0-57%  of  water  vapour  show  that  for  unit  weight  of 
oxide  sorption  on  the  cubic  form  is  10 — 60%  less 
than  that  on  the  rhombohedral  form,  and  that  th 
sorption  on  samples  heated  at  550°  is  less  than  that 
on  those  dried  at  300°  and  is  unaffected  by  activation 
of  the  oxide  with  a  mixture  of  hydrogen  and  oxygen. 
The  loss  of  magnetic  permeability  on  heating  is 
quickest  with  cubic  ferric  oxide  prepared  from 
hydrated  ferrosoferric  oxide  precipitated  by  ammonia 
and  slowest  with  cubic  ferric  oxide  prepared  from 
ferrosoferric  oxide  precipitated  by  sodium  hydroxide ; 
a  sample  similar  to  the  first  but  containing  T5%  of 
alumina  is  intermediate  between  the  two.  The  ratc3 
of  reduction  of  the  cubic  and  rhombohedral  forms 
are  approximately  the  same,  being  slightly  faster 
in  the  former  case.  Heating  at  550°  for  2  hrs. 
reduces  the  rates  of  reduction  considerably.  Co¬ 
precipitation  of  alumina  with  ferrosoferric  oxide  has 
little  effect  on  the  rate  of  reduction  of  ferric  to  ferroso¬ 
ferric  oxide,  but  appears  markedly  to  retard  further 
reduction  to  metal.  The  results  are  discussed  and 
Welo  and  Baudisch’s  work  {loc.  cit.)  is  adversely 
criticised.  L.  S.  Theobald. 

Application  of  nickel  to  certain  reactions  of 
organic  chemistry.  A.  KorczyjSski,  A.  Reinholz, 
and  E.  Schmidt  (Roez.  Chem.,  1929,  9,  731 — 740). — 
The  catalytic  action  of  nickel  is  similar  to  that  of 
copper  in  reactions  with  aromatic  hydrocarbons 
halogenated  in  the  side-chain;  thus  with  benzyl 
chloride  a  polymeride  of  dibenzyl  is  produced,  whilst 
with  benzylidene  chloride  diphenyltetrachloroethane 
and  diphenyldichlorocthylene  are  obtained.  Nickel- 
ous  cyanide  can  be  substituted  for  cuprous  cyanide 
in  the  reaction  between  aromatic  halogen  derivatives 
and  potassium  cyanide.  The  action  of  nickel  on  the 
bromination  of  benzene,  nitrobenzene,  and  naphtha!- 
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ene  is  analogous  to  that  of  iron.  Nickel  has  no 
catalytic  action  on  the  bromination  of  s-tribromo- 
phenol.  R.  Truszkowski. 

Catalytic  oxidation  of  toluene  by  air.  M.  I. 
Kusnetzov  and  M.  A.  Stepanenko  (Ukrain.  Chem. 
J.,  1929,  4,  [Tech.],  153 — 177). — Results  arc  given 
of  a  large  number  of  experiments  on  the  oxidation 
of  toluene  in  presence  of  heated  basic  zinc  rnangan- 
ate,  vanadium  pentoxide  on  asbestos  or  pumice, 
molybdenum  trioxide  on  asbestos,  or  bismuth  vanad¬ 
ate  on  pumice.  With  molybdenum  trioxide,  which 
gave  the  best  results,  of  26-32  g.  of  toluene  oxidised, 
7-1  g.  were  oxidised  to  benzaldehyde,  0-12  g.  to  benzoic 
acid,  7-0  g.  to  carbon  dioxide,  and  12-1  g.  to  carbon 
monoxide.  The  carbon  monoxide  is  formed  together 
with  benzene  by  decomposition  of  benzaldehyde  and 
the  carbon  dioxide  partly  by  direct  oxidation  of 
toluene  and  partly,  along  with  benzene,  by  decom¬ 
position  of  benzoic  acid.  The  products  obtained  were 
ST  g.  of  benzaldehyde,  0-16  g.  of  benzoic  acid,  and 
10-3  g.  (calculated)  of  benzene.  Of  the  total  quantity 
of  toluene  evaporated  (S9-7  g.),  55-84  g.  remained 
unchanged,  and  7-54  g.  (8-3%)  represented  losses  and 
experimental  errors.  In  a  further  scries  of  experi¬ 
ments  in  which  tin  vanadate  formed  the  catalyst  and 
a  large  excess  of  air  was  employed,  considerably 
higher  proportions  of  benzoic  acid  were  obtained. 

T.  H.  Pope. 

Chemical  action  in  the  glow  discharge.  II. 
Further  investigation  on  the  synthesis  of 
ammonia.  A.  Iv.  Brewer  and  J.  W.  Westiiaver 
(J.  Physical  Chem.,  1930,  34,  153 — 164;  cf.  A., 
1929,  891). — The  relative  reactivity  of  various  portions 
of  the  discharge  in  synthesising  ammonia,  together 
with  the  effect  of  added  gases  on  the  rate  of  synthesis, 
have  been  determined.  Maximum  synthesis  occurs 
in  the  negative  glow,  whilst  the  positive  column, 
including  the  anode  glow,  produces  a  uniform  but 
smaller  synthesis  throughout  its  length,  the  respective 
rates  being  33  to  1 ;  no  formation  of  ammonia  occurred 
in  the  Crookes  or  Faraday  dark  spaces.  The  effects 
of  the  addition  of  excess  of  nitrogen  or  hydrogen,  and 
of  helium  and  argon,  have  been  investigated.  The 
rate  of  reaction  is  independent  of  pressure  in  these 
cases  so  long  as  the  composition  of  the  gas  mixture 
remains  constant.  The  maximum  rate  of  synthesis 
for  hydrogen -nitrogen  mixtures  occurs  in  a  2:1 
rather  than  in  the  expected  3  :  1  mixture.  Helium 
added  in  quantity  up  to  70%  of  the  total  amount  of 
gas  present  has  no  effect  on  the  rate  of  formation  of 
ammonia,  but  even  small  amounts  of  argon  decrease 
the  rate  considerably.  The  data  indicate  that  the 
synthesis  is  initiated  principally  by  N,+  ions,  whilst 
the  production  of  atoms,  excited  molecules,  and  H„+ 
ions  represents  lost  energy.  The  formation  of  N.,+ 
ions  is  followed  by  union  with  hydrogen  to  form 
ammonia  and  the  three  possible  mechanisms  for  this 
last  step  arc  discussed.  L.  S.  Theobald. 

Electrolysis  of  water  at  high  pressure.  G. 
Fauser. — See  B.,  1930,  107. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  VIII.  Maxima  of  current 
due  to  electro-reduction  of  oxygen  in  solutions  of 
strong  electrolytes.  E.  Varasova  (Coll.  Czech. 


Chem.  Comm.,  1930,  2.  8 — 30). — A  theoretical  inter- 
pretation  of  the  maxima  in  current-voltage  curves 
produced  in  the  presence  of  oxygen  with  the  dropping 
mercury  cathode  is  given  and  the  influence  of  various 
experimental  factors  studied.  In  solutions  saturated 
with  air  at  the  ordinary  temperature,  the  current 
maximum  is  greatest  when  the  specific  conductance 
of  the  solution  is  2-5  X  10_1  ohm ;  with  varying 
oxygen  content  the  conductance  of  the  solution  for 
the  highest  maximum  is  proportional  to  the  oxygen 
content  and  is  independent  of  the  rate  of  dropping 
of  the  mercury  and  of  the  applied  external  resistance. 
The  magnitude  of  the  maximum  is  proportional  to 
the  oxygen  concentration  for  the  same  dropping 
mercury  cathode.  The  shape  of  the  curve  is  influ¬ 
enced  by  the  rate  of  dropping.  The  general  character 
of  the  current-voltage  curves  is  independent  of  the 
valency  of  the  cation;  bivalent  ions  have  a  larger 
suppressive  effect  on  the  maxima  than  the  univalent 
ions,  whilst  cyanide  ions,  and  to  a  smaller  degree 
hydroxyl  ions,  produce  an  abnormal  suppression. 

A.  I.  Vogel. 

Mechanism  of  electrolytic  rectification.  M.  E. 
MacGregor  (Nature,  1930,  125,  128). — The  hypo¬ 
theses  of  Burgess  and  Hambuechen  and  of  Giinther- 
Schulze  are  only  partly  correct  and,  as  the  result  of 
experiments  with  a  special  electrolyte  which  shows 
electrolytic  reversibility  with  anodes  of  aluminium 
and  cathodes  of  a  special  passive  steel,  a  combination 
of  the  two  is  now  advanced  as  the  true  explanation 
of  the  mechanism  of  electrolytic  rectification. 

L.  >S.  Theobald. 

Theory  of  the  electro-deposition  of  chromium 
from  aqueous  chromic  acid  solutions.  IV.  E. 
Muller  and  0.  Essin  (Z.  Elektrochem.,  1930,  36, 
2 — 9). — From  electrolytic  experiments  carried  out  on 
chromic  acid  solutions  with  potentials  up  to  those 
necessary  to  cause  the  evolution  of  hydrogen,  it  is 
concluded  that  the  smallest  cathodic  polarisation  of 
a  perfectly  bright  electrode  is  sufficient-  to  bring 
about  the  formation  of  a  porous,  invisible  diaphragm 
covering  the  surface  of  the  cathode.  This  diaphragm 
is  composed  of  basic  chromium  chromate,  such  that 
the  basic  part  faces  the  cathode,  and  the  acid  radical 
part  the  anode.  It  hinders  the  passage  of  chromic 
acid  up  to  the  electrode.  By  increasing  the  cathodic 
polarisation  hydrogen  ions  become  able  to  pass 
through  the  pores  on  account  of  the  enhanced  electro¬ 
static  attraction,  but  unless  the  associated  anion  is 
able  to  follow  rapidly,  in  which  case  acid  is  formed 
within  the  diaphragm,  the  diaphragm  will  remain 
intact.  Hence  a  greater  cathode  potential  is  neces¬ 
sary,  it  being  very  great  with  anions  of  very  large 
diameter,  e.g.,  HCr04',  C104',  and  H2PO,'.  This 
explains  why  a  solution  of  pure  chromic  acid  failed 
to  be  reduced.  On  addition  of  sodium  salts,  the 
anions  of  which  were  of  small  diameter,  e.g.,  F',  Cl', 
N03',  C103',  and  HSO*',  the  cathode  potential  becomes 
smaller  than  the  hydrogen  potential  and  the  diaphragm 
dissolves,  and  an  appreciable  reduction  of  chromic 
acid  ensues.  The  behaviour  at  platinised  platinum 
and  carbon  cathodes  was  also  investigated.  Elec¬ 
trodes  with  rough  sin-faces  caused  greater  reduction  of 
chromic  acid,  apparently  through  the  discontinuous 
nature  of  the  diaphragm,  there  being  a  tondoncy  for 
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chromic  acid  to  gain  access  to  the  electrode  surface 
through  holes  formed  at  peaks  in  the  surface.  As 
long  as  such  conditions  prevail  that  both  hydrogen 
ions  and  hydrochromatc  ions  can  diffuse  quickly 
through  to  the  electrode,  then  reduction  to  the  ter- 
valcnt  state  occurs  and  no  diaphragm  forms. 

H.  T.  S.  Britton. 

Electrolysis  of  metallic  oxides  dissolved  in 
boric  anhydride  and  in  fused  borates.  Prepar¬ 
ation  of  amorphous  boron,  borides,  and  some 
metals.  L.  Andrieux  (Ann.  Chim.,  1929,  [x],  12, 
423 — 507). — The  electrolysis  in  a  carbon  resistance 
furnace  of  sodium  pyroborate  at  900°  with  a  carbon 
cathode  and  a  water-cooled  iron  anode,  of  potass¬ 
ium  and  lithium  pyroboratcs,  of  calcium,  strontium, 
and  barium  pyroborates  at  1000°,  of  mixtures  of 
boric  anhydride  and  magnesia  either  alone  or  mixed 
with  the  fluorides  of  magnesium,  sodium,  potassium, 
lithium,  or  calcium,  of  manganese  pyroborate,  and 
a  mixture  of  cerium  oxide  and  boric  anhydride,  is 
described  and  the  relative  yields  of  boron  and  borides 
are  determined.  Boron  of  highest  purity  was 
obtained  from  electrolysis  of  magnesia,  boric  anhydr¬ 
ide,  and  metallic  fluoride  mixtures.  Electrolysis  of 
calcium,  strontium,  and  barium  pyroborates  to  which 
the  corresponding  fluorides  had  been  added,  with 
carbon  electrodes,  gave  the  corresponding  borides 
in  a  state  of  purity.  Cerium  boride,  CeB„,  was 
obtained  from  the  mixture  Ce02+2B203+ CcF3 :  the 
borides,  XB?,  where  X=La,  Nd,  Gd,  Y,  Er,  or  Yb, 
from  the  oxides  of  the.  metal  and  lithium  or  magnes¬ 
ium  pyroborate  and  fluoride ;  thorium  boride,  TliB0, 
from  thoria,  sodium  pyroborate,  and  sodium  fluoride ; 
zirconium  boride,  Zr3B4,  from  zirconia  and  the  magnes¬ 
ium,  calcium,  or  lithium  pyroborate  and  fluoride; 
titanium  boride,  TiB2,  from  titania  and  magnesium, 
calcium,  or  sodium  pyroborate  and  fluoride ;  vanadium 
boride,  VB2,  from  vanadium  pentoxide  and  magnes¬ 
ium,  calcium,  or  lithium  pyroborate  and  fluoride; 
chromium  boride,  Cr3B2,  from  chromium  sesquioxide 
and  magnesium  or  calcium  pyroborate  and  fluoride; 
uranium  boride,  UB4,  from  U308  and  magnesium, 
calcium,  or  lithium  pyroborate  and  fluoride ;  mangan¬ 
ese  boride,  MnB,  from  manganous  oxide  and  boric 
anhydride  mixed  with  manganese  fluoride,  or  with 
tho  oxide  and  fluoride  of  manganese,  lithium,  or 
sodium.  Electrolysis  of  zinc  oxide  in  a  bath  of 
sodium  pyroborate  preferably  mixed  with  sodium, 
potassium,  lithium,  calcium,  barium,  or  zinc  fluoride, 
with  carbon  electrodes  gave  zinc  (be3t  yield  with 
Zn0-j-2B20.J-f  Na20+BaF2),  whilst  tungsten  and 
molybdenum  were  obtained  from  the  trioxides  of 
the  metals  and  the  pyroborates  and  fluorides  of 
sodium,  calcium,  or  magnesium.  The  maximum 
yield  of  tungsten  was  obtained  from  a  bath  with  the 
composition  £W03-|-2B203,Na20+XaF+Zn0,  and  of 
molybdenum,  4Mo03-|-2B203,Xa20+NaF+Zn0. 

A.  I.  Vogel. 

Quantum  yield  in  the  photochemical  decom¬ 
position  of  azoimide.  A.  0.  Beckman  and  R.  G. 
Dickinson  (J.  Amer.  Chem.  Soc.,  1930,  52,  124 — 
132;  cf.  A.,  1928,  970). — Over  the  pressure  range 
2 — 131  mm.  and  in  homogeneous  light  (X=1990  A.), 
•i'OiO-5  mols.  of  azoimide  are  decomposed  per 
quantum  of  light  absorbed.  In  the  full  radiation 


of  an  aluminium  spark,  the  reaction  velocity  was 
directly  proportional  to  pressure  for  the  range  0-06 — 
0-5  mm.  It  is  suggested  that  the  primary  reaction 
process  is  one  of  dissociation. 

J.  G.  A.  Griffiths. 

Photochemical  dissociation  of  triatomic 
molecules.  Hydrogen  cyanide.  D.  S.  Villars 
(J.  Amer.  Chem.  Soc.,  1930, 52,  61 — 67). — The  energies 
required  to  dissociate  hydrogen  cyanide  in  different 
modes  are  calculated,  the  least  (4-3  volts)  being  for 
dissociation  into  hydrogen  and  cyanogen.  The  brown 
colour  acquired  by  hydrogen  cyanide  is  believed  to  be 
due  to  the  polymerisation  of  cyanogen  formed  in  this 
way.  Absorption  of  light  by  the  gas  was  not  detected 
between  6593  and  2094  A.  even  at  760  mm.  and 
1000°.  Light  from  the  silver  arc  (>1800  A.)  did  not 
excite  fluorescence.  J.  G.  A.  Griffiths. 

Photolysis  of  solutions  of  hydrogen  sulphide 
in  hexane  and  water.  E.  Warburg  [with  Rump] 
(Sitzungsber.  Preuss.  Akad.  WLss.  Berlin,  1929,  29, 
624 — 625).— Photolytcs  may  be  divided  into  two 
classes  according  to  whether  reaction  between  the 
photolyte  and  its  solvent  occurs  or  not.  Hydro¬ 
gen  sulphido  in  water  belongs  to  the  former  class, 
but  in  hexane  it  belongs  to  the  second  class.  The 
photoequivalence  law  may  bo  applied  satisfactorily 
only  in  the  second  instance.  F.  G.  Tryhorn. 

Photochemistry  of  silver  halides.  W.  Leszyn- 
ski  (Z.  wiss.  Pliot.,  1930,  27,  304). — The  quantities 
of  silver  found  in  unexposed  emulsions  by  the  method 
of  Schmidt  and  Prctschner  (B.,  1928,  625)  are  greater 
in  amount  than  the  photolvtic  silver  determined  by 
Eggert  and  Noddack  (cf.  B.,1922,  232)  after  exposure. 
This  need  not  imply  inaccuracy  in  the  latter  work, 
but  only  a  difference  in  chemical  properties  between 
the  two  forms  of  silver.  L.  V.  Chilton. 

Absorption  of  infra-red  radiations  and  the 
activation  in  chemical  reactions  of  molecules. 
N.  R.  Dhar  and  A.  K.  Bhattacharya  (Trans. 
Faraday  Soc.,  1930,  26,  1 — 6). — All  radiations 
between  7000  and  4400  A.  have  been  shown  to  be 
absorbed  by  an  aqueous  solution  of  neocyanine  and 
by  a  mixture  of  chromic  acid  and  citric  acid.  Extinc¬ 
tion  coefficient  measurements  are  much  more  satis¬ 
factory  than  photographic  methods  in  such  cases. 
Radiation  of  wave-length  greater  than  6570  A.  is 
absorbed  completely  by  a  very  dilute  solution  of 
neocyanine,  whilst  there  is  a  minimum  at  about 
5200  A.  This  agrees  approximately  with  the  velocity 
of  reaction  in  the  different  regions.  Appreciable 
absorption  of  all  radiations  from  7000  to  4400  A.  has 
also  been  observed  with  other  reacting  mixtures,  this 
being  accompanied  by  acceleration  of  the  reactions. 
These  wave-lengths  being  much  shorter  than  those 
which  should  accelerate  the  change  according  to  the 
radiation  theory,  it  is  suggested  that  the  latter  should 
be  regarded  as  threshold  limits,  radiation  of  wave¬ 
length  longer  than  these  being  ineffective.  The 
relation  between  intensity  of  illumination  and  velocity 
of  reaction  is  complicated,  depending  on  both  the 
amount  of  adsorption  and  on  the  acceleration  of  the 
reaction  in  the  presence  of  light.  The  relationship 
between  intensity  and  velocity  of  a  single  reaction 
can  be  changed  in  several  cases  by  changing  the 
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velocity  of  the  dark  reaction  and  the  intensity  and 
quality  of  the  incident  radiation.  The  quantum  yield 
of  a  reaction  may  vary  considerably  with  experi¬ 
mental  conditions.  Since  chemical  reactions  involv¬ 
ing  halogens  can  be  accelerated  by  radiations  of 
wave-length  7304  A.,  it  is  considered  that  the  theory 
that  halogens  are  initially  converted  into  atoms  on 
illumination  is  doubtful.  J.  W.  Smith. 

Photochemical  decomposition  of  nitrosyl 
chloride.  G.  B.  Kistiakowsky  (J.  Amer.  Chem. 
Soc.,  1930,  52,  102 — 108). — In  homogeneous  light  of 
various  wave-lengths  between  6350  and  3050  A., 
2  mols.  of  nitrosyl  chloride  are  decomposed  into 
nitric  oxide  and  chlorine  by  each  light  quantum 
absorbed  (cf.  Bowen  and  Sharp,  A.,  1925,  ii,  695). 
It  is  suggested  that  the  reaction  proceeds  by  the 
excitation  of  a  molecule  followed  by  decomposition 
on  collision  with  a  normal  molecule  of  nitrosyl  chlor¬ 
ide.  Nitrogen  has  no  influence  on  the  quantum 
efficiency. 

The  absorption  of  light  commences  at  6350  A.  and 
increases  towards  the  ultra-violet.  Maxima  occur  at 
5990,  4690,  3300,  and  beyond  2500  A.  This  spectrum 
has  band  structure  down  to  3300  A.  Bine  structure 
was  detected  in  the  bands  as  far  as  4100  A. 

J.  G.  A.  Griffiths. 

Combined  photographic  action  of  light  and 
a-rays  or  mesothorium  rays.  H.  Ishido  (Bull. 
Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  992—998).— 
The  combined  effect  of  light  and  a-,  [}-,  and  y-rays 
from  ionium  and  mesothorium  has  been  studied.  For 
a  certain  definite  exposure  to  the  radioactive  emission, 
the  increase  in  darkening  of  the  photographic  plate 
decreases  as  the  previous  exposure  to  ordinary  light 
is  increased ;  if  the  plate  is  exposed  first  to  radio¬ 
active  radiation  and  then  to  ordinary  light  the  in¬ 
crease  in  density  decreases  with  increasing  exposure 
to  ordinary  light.  An  effect  similar  to  the  Herschcl 
effect  is  shown.  E.  A.  Morton. 

Displacement  of  metals  and  their  oxides  from 
solutions  of  their  salts  by  hydrogen  at  high 
temperatures  and  pressures.  Action  of  hydro¬ 
gen  on  metallic  nitrates.  V.  Ipatiev  and  B. 
Muromtzev  (Ber.,  1930,  63,  [B],  160—166;  cf.  A., 
1923,  ii,  639). — Replacement  of  metals  by  hydrogen 
occurs  more  readily  from  nitrates  than  from  solutions 
of  other  salts,  probably  owing  to  the  ready  reductibility 
of  the  anion.  Formation  of  nitrite  in  very  small 
amount  commences  at  about  200°.  At  about  300°, 
the  anion  is  almost  completely  reduced  to  nitrogen, 
production  of  ammonia  occurring  to  a  very  small 
extent.  The  solutions  are  enclosed  in  quartz  or 
glass  tubes  and  heated  in  the  bomb  under  an  initial 
pressure  of  50 — 80  atm.  of  hydrogen,  rising  to  200— 
250  atm.  during  the  experiments.  Above  a  certain 
pressure,  the  qualitative  results  are  independent 
of  the  actual  pressure  of  the  gas  and  the  concen¬ 
tration  of  the  solution  has  little  influence.  Nickel 
nitrate  in  gold  tubes  at  200°  gives  the  compound 
Ni(N03)2,4N0,2H20,  mixed  with  nickelous  oxide  if 
the  temperature  rises  to  270°;  in  quartz  tubes 
between  200°  and  240°  the  basic  salt ,  Ni(N03)2,5Ni0, 
is  deposited,  whereas  at  245°  the  compound 
Ni(N03)2,3Ni0  is  produced.  Between  330°  and  360°, 


nickelous  oxide  is  produced,  accompanied  by  nickel 
if  the  experiment  is  prolonged.  Cobalt  nitrate  yields 
the  sesquioxide  at  all  temperatures  between  200°  and 
360°  in  quartz  or  gold  tubes ;  a  basic  nitrate  could 
not  be  obtained.  In  quartz  tubes  at  250—300°,  : 
manganese  nitrate  yields  trimanganic  tetroxide  of 
varying  appearance,  whereas  in  gold  tubes  at  190—  |. 
240°  the  hydrate  Mn304,H20  is  produced,  the  anhydr-  I 
ous  substance  being  formed  at  250°.  Uranyl  nitrate  ; 
in  gold  tubes  at  about  300°  gives  the  acid  HVUO.,,  ; 
accompanied  by  uranium  trioxidc  when  the  tern-  i 
perature  is  raised  or  the  experiment  is  prolonged;  j 
further  rise  of  temperature  causes  the  appear-  ! 
ances  of  the  oxide  U308,  whilst,  finally,  at  360°  and  J 
greatly  prolonged  time  the  oxide  U02  is  produced,  j 
At  about  200°,  cadmium  nitrate  in  gold  tubes  yields  j 
cadmium  hydroxide  monohydrate,  which,  at  250 —  j 
350°,  becomes  admixed  with  cadmium  oxide.  At  j 
350°  and  above,  the  metallic  oxide  becomes  mixed 
with  the  metal  when  the  experiment  is  prolonged. 
Zinc  nitrate  in  gold  tubes  at  250 — 350°  yields  zinc 
hydroxide;  at  350°  and  higher,  zinc  oxide  is  pre¬ 
cipitated,  accompanied  by  zinc  when  the  experiment 
is  prolonged.  Zinc  hydroxide  does  not  yield  zinc 
below  380 — 390°.  Crystalline  calcium  hydroxide 

is  obtained  from  calcium  nitrate  at  300°  and  higher 
temperatures.  H.  Wren. 

Displacement  of  metals  from  solutions  of  g 
their  salts  by  hydrogen  at  high  temperatures  and  § 
pressures.  Displacement  of  arsenic  from  its  i 
salts  by  hydrogen.  V.  Ipatiev,  G.  Razubaiev,  | 
and  V.  Maltnovski  (Ber.,  1930,  63,  [B],  166—174;  j 
cf.  A.,  1926,  4S7). — In  the  author’s  high-pressure  j 
apparatus,  arsenic  is  only  slightly  oxidised  by  water, 
not  more  than  7%  of  arsenious  acid  being  obtained 
at  350° ;  the  formation  of  arsine  could  not  be  detected. 

In  presence  of  alkali  hydroxide  the  oxidation  is  more  ; 
vigorous,  arsenious  acid,  accompanied  by  arsenic  acid 
in  small  amount,  being  formed  in  quantity.  Increase 
in  concentration  of  the  alkali  hydroxide  facilitates 
oxidation  up  to  a  point  beyond  which  further  increase 
results  in  marked  diminution  of  the  amount  of  arsenic 
oxidised.  Reaction  commences  at  200°;  the  rate  j 
increases  rapidly  up  to  350°  and  then  decreases  ! 
sharply.  Quantitative  oxidation  of  arsenic  cannot  j 
be  effected  by  rise  of  temperature  or  prolongation  j 
of  the  experiment.  The  hypothesis  that  the  reaction 
is  balanced,  2As+3H20  As203-f-3H2,  is  supported 

by  the  following  evidence.  If  the  hydrogen  is  re¬ 
moved  periodically,  the  oxidation  of  arsenic  becomes 
nearly  quantitative;  if,  on  the  other  hand,  the 
apparatus  is  filled  initially  with  hydrogen  at  30  atm. 
the  quantity  of  arsenic  oxidised  is  diminished  to 
15%,  whereas  under  similar  conditions,  but  without  | 
initial  hydrogen  pressure,  58%  Is  oxidised.  Dis-  y; 
placement  of  arsenic  from  sodium  arsenate  solution  | 
by  hydrogen  commences  at  300°  and  increases  rapidly  : 
with  rising  temperature  (15%  at  300°/25  atm.,  77% 
at  350°/25  atm.).  The  arsenic  separates  in  large, 
well-defined  crystals.  The  initial  pressure  of  the 
hydrogen  has  a  very  marked  influence  on  the  pro¬ 
duction  of  arsenic.  At  350°,  and  after  24  lire.,  the 
separation  of  the  element  in  notable  amount  occurs 
at  15  atm.  Under  lower  pressures,  arsenic  acid  is 


L,  PHYSICAL, 


INORGANIC  CHEMISTRY. 


307 


reduced  to  arsenious  acid.  The  increase  in  pressure 
has  no  effect  at  pressures  higher  than  -10  atm. 

H.  When. 

Lithium  chlorate.  L.  Berg  (J.  Russ.  Phys. 
Cliem.  Soc.,  1929,  61,  1801— 1805).— See  A.,  1929, 
1145. 

Sodium  hydride.  I.  Preparation  and 
density.  II.  Heat  of  formation.  H.  Hagen  and 
A.  SrEVERTS  (Z.  anorg.  Chem.,  1930,  185,  239—253, 
254 — 26G). — I.  Pure  sodium  hydride  has  been  pre¬ 
pared  as  fine  white  needles  by  bringing  together 
hydrogen  and  sodium  vapour  at  400 — 450°  in  an 
apparatus  which  is  described.  An  exact  method  for 
the  analysis  of  sodium  hydride  is  given.  By  the 
floating  method,  using  mixtures  of  benzene  and  carbon 
tetrachloride,  d25  is  l-396±0-005,  in  good  agreement 
with  the  results  of  Proskurnin  and  Kasarnovski  (A., 
1928,  697) ;  d  (X-ray),  however,  is  only  1-29. 

H.  The  mean  value  of  the  heat  of  formation  of  1  g.- 
mol.  of  sodium  hydride  from  solid  sodium  and  gaseous 
hydrogen  is  12-8  kg.-cal.  This  is  the  difference 
between  the  heat  of  dissolution  of  sodium  (44-38±0-21 
kg.-cal.)  and  that  of  sodium  hydride  (31-57±0-15 
kg.-cal.)  in  water  as  measured  in  a  calorimeter 
especially  designed  to  obviate  errors  due  to  the 
violence  of  reaction.  M.  S.  Burr. 

Reduction  of  alkali  nitrates  by  hydrous 
ferrous  oxide.  S.  H.  Carsley  (J.  Physical  Chem., 
1930,  34,  178 — 187). — Hydrous  ferrous  oxide  reduces 
sodium  nitrate  quantitatively  to  ammonia  and  is 
itself  oxidised  to  fcrrosoferric  oxido.  In  neutral  and 
dilute  solutions  previously  boiled  ferrous  oxide 
reduces  nitrate  more  slowly  than  does  the  freshly- 
precipitated  oxide  owing  to  agglomeration  and 
dehydration.  In  dilute  alkaline  solution  ferrous 
oxide  tends  to  precipitate  in  a  denser  and  more 
agglomerated  form  than  in  a  neutral  solution. 
Boiling  with  concentrated  alkali  favours  peptisation 
and  hence  the  speed  at  which  reduction  takes  place. 
These  results  do  not  agree  with  Baudisch’s  conclusions 
(A.,  1924,  i,  1141),  which  are  adversely  criticised. 

L.  S.  Theobald. 

Complex  alkali  copper  carbonates.  A.  Coco- 
sixscm  (Bull.  Acad.  Sci.  Roumaine,  1929,  12,  19 — 
21). — The  following  complex  salts  were  prepared  by 
the  use  of  sodium  or  potassium  hydrogen  carbonate  : 
CuC03,Na2C03,H20  and  3H,0 ;  CuC03,2Na2C03,2H,0 ; 

CuC03,3Na3C03,2H,0 ;  2CuC03,lSTa,C03,3H,0  f 
2CuC03,3Na2C0'3,5H„0 ;  CuC03XC03f 
CuC03,2K2C03,H.,0 ;  2CuC03,KX'03“2H20 ; 

2CuC03,2K2C03,H,0  ;  2CuC03,3K2C03,3H?0. 

By  precipitation  with  equimolecular  proportions  of 
sodium  or  potassium  carbonate  and  hydrogen  carbon¬ 
ate  the  following  substances  were  obtained  : 
CuC03,Cu(0H)„Na,C03 ;  CuC03,2Cu(0H)2,Na,C03 ; 
CuC03,2Cu(0H);,2NaoC03 ;  CuC03,Cu(0H)2,2Na,C03 ; 
2CuC03,Cu(0H)2,Na.,C03 :  3CuC03,Cu(0H)„2Na2C03 ; 

CuC0;,Cu(0H),,K.,C03 ;  “ 

CuC03,Cu(0H)2,2K;C0"  ,2H20 ; 

2CuC03,Cu(0H)„,K2C03,H20, 
and  3CuC03,Cu(0H)2"K2C03,H20. 

A.  I.  Vogel. 

Preparation  of  phosphorescent  substances, 
fl.  Sulphides  of  calcium,  strontium,  and 


barium.  N.  F.  Shirov  (Ukrain.  Chem.  J.,  1929, 
4,  3G1— 378).— Further  details  (cf.  A.,  1929,  1025)  of 
the  preparation  of  phosphorescent  materials  are  given, 
the  subjects  considered  including  improvements  in  the 
technique,  especially  in  the  heating,  the  influence  of 
secondary  solvents,  new  fluxes  and  their  combination, 
investigation  of  new  activators  both  separately  and  in 
combination,  determination  of  the  bast  combinations 
of  all  three  components  to  give  maximum  permanence, 
stability,  friability  in  relation  to  the  brightness  and 
variation  of  the  colour  of  the  luminescence.  When  the 
heating  is  effected  at  900—1000°,  the  minimum  time 
of  heating  is  1  hr.  for  BaS,  1-5  hrs.  for  CaBaS,  2  lirs.  for 
CaSrS  and  CaS+BaS,  2-5  hrs.  for  SrBaS,  and  3  hrs. 
for  SrS.  Preparations  from  calcium  sulphide  alone  or 
mixed  with  strontium  sulphide  are  soft,  those  from 
barium  sulphide  of  medium  hardness,  and  those  from 
strontium  sulphide  and  its  mixtures  with  barium 
sulphide  hard.  Magnesium  oxide  confers  softness 
when  added  to  the  extent  of  10%,  which  may  be 
increased  to  25%  with  strontium  and  barium  prepar¬ 
ations.  Calcium  sulphide  preparations  require  no 
addition  of  magnesium  oxide,  which  effects  slight 
displacement  of  the  colour  of  the  luminescence  towards 
the  violet  region  of  the  spectrum.  Incorporation  of 
25%  of  calcium  tungstate  with  the  sulphides  lowers 
the  m.  p.  of  the  mixtures  especially  with  barium 
sulphide,  increases  the  hardness  of  the  product,  and 
causes  a  change  in  colour  towards  the  violet.  Zinc 
oxide  gives  no  luminophores  when  added  to  the 
extent  of  40%,  but  exhibits  triboluminescence, 
Maximum  intensity  of  luminescence  is  obtained  by- 
using  the  mixture  Na2B,tO9-}-K2Bc0in+Li3P04-f  CaF2 
as  flux,  good  results  being  obtained  also  with 
K^BgOjo+KaSO.,  and  Li3P04-i-LL,C03.  Good  lumino¬ 
phores  are  obtained  by  using  sodium  tungstate  and, 
especially,  lithium  tungstate  or  sodium  pyrophosphate. 
With  calcium  sulphide,  gold  gives  greenish  dark  blue, 
palladium  or  caesium  greenish-blue,  osmium  or 
thallium  greenish-yellow  luminescence;  with  stront¬ 
ium  sulphide  gold  gives  greenish-yellow,  vanadium 
yellow,  erbium  yellowish-green,  caesium  yellowish ; 
with  barium  sulphide,  indium  gives  yellowish 
luminescence.  T.  H.  Pope. 

Action  of  ammonia  on  HgBr2,2NH3.  Form¬ 
ation  of  NH2HgBr  and  NHg2Br.  M.  Francois 
(Compt.  rend.,  1930,  190,  125 — 126;  cf.  Gaudechon, 
A.,  1909,  ii,  670). — A  small  amount  of  ammonia 
solution  ( d  0-922)  converts  the  compound  HgBr2,2NH3 
into  white  mercuriammonium  bromide,  HgBr2,2NH3 
NH„HgBr+NH,Br ;  a  larger  quantity  carries 
the  reaction  further,  with  production  of  yellow 
dimereuriammonium  bromide,  2HgBr2,2NH3 
NHg,Br-j-3NH4Br.  Both  reactions  are  reversible. 
The  former  continues  until  the  ammonia  solution 
contains  18-92  g.  per  litre  of  ammonium  bromide,  the 
latter  stops  when  1-56  g.  per  litre  of  ammonium 
bromide  is  present.  The  same  equilibrium  points  are 
reached  when  the  reactions  are  carried  out  in  the 
reverse  direction.  C.  A.  Silberrad. 

Ultramarine  problem  in  the  light  of  recent 
research.  J.  Hoffmann  (Chem.-Ztg.,  1929,  53, 
953 — 955,  974 — 975). — A  brief  review  of  recent  work 
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on  the  constitution  of  ultramarine,  with  especial 
reference  to  that  of  Jaeger  during  192S — -1929. 

A.  R.  Powell. 

Behaviour  of  amorphous  carbon  and  sulphur 
compared  with  that  of  diamond  and  of  graphite. 
Ciusa's  carbon  sulphide.  J.  P.  Wibaut  and  E.  J. 
van  der  Kam  (Rec.  trav.  chim.,  1930,  49,  121 — 
141).— See  A.,  1929,  S96. 

Germanium,  indium,  niobium,  titanium,  and 
hydrogen.  H.  Haoen  and  A.  Sieverts  (Z.  anorg. 
Chem.,  1930,  185,  225— 238).— The  behaviour  of 
hydrogen  towards  various  metals  at  different  tem¬ 
peratures  and  pressures  has  been  investigated  in 
an  apparatus  previously  described  (A.,  1926,  S10). 
Contrary  to  the  results  of  other  investigators,  hydrogen 
appears  to  be  practically  insoluble  in  germanium  and 
indium,  since  no  greater  absorption  than  1  c.c.  of  gas 
in  100—200  g.  of  metal  was  observed.  Both  iso¬ 
therms  and  isobars  of  the  system  niobium-hydrogen 
are  similar  in  form  to  those  for  vanadium  and 
tantalum  hydrides.  Exact  repetition  of  the  experi¬ 
ments  was  impossible,  owing  to  increasing  inactivity 
of  the  niobium  as  the  result  of  an  ageing  effect.  No 
formation  of  gaseous  titanium  hydride  was  observed. 
This  is  contrary  to  the  results  of  Renz  (A.,  1906,  ii, 
173)  and  Billy' (Ann.  Chim.  Phys.,  1921,  [x],  9,  1), 
but  in  agreement  with  Paneth’s  rule. 

M.  S.  Burr. 

Oxides.  V.  Preparation,  properties,  density, 
and  molecular  volume  of  a  crystalline  lead 
dioxide.  A.  Simon  (Z.  anorg.  Chem.,  1930,  185, 
300 — 304). — Crystalline  lead  dioxide  has  been  pre¬ 
pared  by  heating  sodium  plumbatc,  with  or  without 
w'ater  of  crystallisation,  for  three  days  in  an  autoclave 
at  250°,  in  presence  of  water  (cf.  this  vol.,  289).  Violet- 
black  crystals,  reddish-brown  by  transmitted  light, 
and  strongly  doubly  refracting,  were  formed  in  inter¬ 
locking  masses.  When  fractured  the  crystals  dis¬ 
played  blue  and  red  interference  colours  and  dichroisin 
of  red  with  green  or  blue.  X-Ray  examination 
indicates  that  lead  dioxide  has  a  rutile  structure. 
Crystalline  lead  dioxide  is  much  more  stable,  both  to 
heat  and  solvent  action,  than  the  amorphous  com¬ 
pound.  A  commercial  preparation  for  analytical 
purposes  had  d  S-919,  a  product  consisting  of  fine 
crystals  admixed  with  amorphous  material,  prepared 
by  the  autoclave  method,  had  d  9-011,  and  a  coarsely 
crystalline  product,  d  9-604,  whilst  d  (X-ray)  is  9-5. 
Calculation  of  the  mol.  volume  indicates  that  oxygen 
must  be  greatly  compressed.  The  mol.  volume  of  the- 
heaviest  sample  (24-906)  is  very  little  larger  than  that 
of  lead  oxide  (24-2).  M.  S.  Burr. 

Origin  [and  extraction]  of  protoactinium. 
J.  E.  Wildish  (J.  Ainer.  Chem.  Soc.,  1930,  52,  163 — 
177). — The  extraction  of  protoactinium  with  tantalum 
from  uranium  minerals  is  described ;  90%  of  the 
tantalum  used  was  recovered.  Difficulties  due  to 
barium  and  moderate  quantities  of  silica  were  sur¬ 
mounted.  Uranium  and  protoactinium  were  deter¬ 
mined  in  five  minerals.  The  number  of  atoms  of 
protoactinium  per  100  atoms  of  uranium  was  5-16  in 
Colorado  carnotite,  2-79  and  1-47  in  two  Bohemian 
pitchblendes,  3-67  in  Belgian  Congo  soddite,  2-50  in 
Ceylon  thorianite.  The  results  support  the  view  that 


the  actinium  series  arises  from  a  source  other  than 
uranium  II.  J.  G.  A.  Griffiths. 

Reduction  by  hydrazine  of  sexavalent  molyb¬ 
denum  derivatives.  W.  F.  Jak6b  and  W.  Kozeow- 
ski  (Rocz.  Chem.,  1929,  9,  667 — 675). — Hydrazine  in 
strongly  acid  boiling  solution  reduces  sexavalent  to 
quinquevalent  molybdenum  compounds,  being  itself  ; 
oxidised  quantitatively  to  nitrogen.  In  feebly  acid  ] 
solutions  anion  complexes  containing  both  quinque-  j 
and  scxa-valcnt  molybdenum  are  produced,  such  as  1 
Rammelsberg’s  salt,  NH4[Mo20(0H)-Mo04],  from  [ 
ammonium  paramolybdate.  Solutions  of  tiie  latter  ! 
salt  containing  hydrochloric  acid  to  2 N  yield  on  j 
reduction  molybdenum-blue,  whilst  strongly  acid  j 
solutions,  containing  150  c.c.  of  concentrated  acid  to 
100  g.  of  molybdate,  yield  Klason’s  salt, 
(NH4)2[MoOCI5].  '  R.  Truszkowski. 

Non-electrolytic  compound  of  polonium.  M. 
Guillot  (Compt.  rend.,  1930, 190,  127 — 128). — When 
sodium  dithioearbamate  is  added  to  an  acid  aqueous 
solution  of  a  heavy  metal  (e.g.,  bismuth,  cobalt, 
copper,  or  nickel)  containing  polonium,  all  the  polon¬ 
ium  is  found  in  the  precipitate,  which  is  wholly  soluble 
in  chloroform  and  can  be  recrystallised  therefrom.  In 
dithiocarbamates  of  copper  or  nickel  the  polonium  is  ; 
entirely  in  the  surface  layer  of  the  crystals,  in  those  of 
cobalt  or  bismuth  it  is  more  evenly  distributed.  The  | 
affinity  of  the  polonium  compound  for  the  cobaltic,  1 
and  to  a  smaller  degree  the  bismuth,  dithioearbamate  J 
is  markedly  greater  than  for  the  nickel  or  copper  |f 
compound.  It  is  inferred  that  the  polonium  is  ! 
present  as  dithioearbamate,  with  valency  3  and  co-  ! 
ordination  number  6,  as  Po(S-C>S-NR,)3.  \" 

C.  A.  SlLBERRAD. 

Fluosulphonic  acid.  E.  Wilke-Dorfurt,  G. 
Balz,  and  A.  Weinhardt  (Z.  anorg.  Chem.,  1930,  ' 
185,  417 — 424). — In  continuation  of  previous  work  : 
(cf.  A.,  1927,  120,  238)  on  the  similarities  betw-ecn  the 
complex  salts  of  fluoboric,  perchloric,  permanganic, 
and  fluosulphonic  acids,  the  preparation  and  pro-  ; 
perries  of  a  number  of  fluosulphonatcs  and  of  some 
new  permanganates  and  perchlorates  are  described. 
These  arc  :  silver  lelrajpjridinejoerchlorate,  j 

[Ag(C5H5N)4]C104 ;  nickclous,  zinc,  cadmium,  cobaltous,  | 
ferrous,  and  manganous  hexamminejluosulphonate,  j 
[M(NH3)0](SO3F)2 ;  nickclous  hexamminopermanganate,  1 
[Ni(NH3)6|(Mn04)2 ;  coballic  and  chromic  hexammine 
dinitrate  jluosulphonate,  [M(NH3)8](N03)2,S03F ; 
chromic  hexammino-perchlorale.  and  -permanganate, 
[Cr(NH3)8]X3 ;  chromic  hexacarbamidojluosulphonate, 
[Cr(C0N2H4)u](S03F)3.  M.  S.  Burr. 

Preparation  of  manganese  dioxide.  I,  II.  Y. 
Kato  and  T.  Matsuhashi  (J.  Soc.  Chem.  Ind.  Japan,  % 
1929,  32,  313— 314b,  315— 316b).— T.  Manganese  ; 
dioxide  may  be  prepared  from  any  lower  oxide  In¬ 
direct  oxidation  with  oxygen,  using  sodium  hydroxide 
as  catalyst.  At  400 — 500°  a  product  containing 
50 — 95%  Mn02  may  be  obtained. 

II.  The  composition  of  the  air-dried  product 
corresponds  with  the  formula  Mn02,H20.  It  has 
high  values  of  electrical  resistance,  oxidation 
potential,  and  adsorbing  pov-er  for  gases. 

"  C.  W.  Gibby. 
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Pyrophoric  iron.  I.  Preparation  and  pro¬ 
perties.  II.  Adsorption  of  carbon  dioxide  and 
ammonia.  Use  in  the  ammonia  synthesis. 
T.  G.  Finzel  (J.  Araer.  Chem.  Soc.,  1930,  52,  142 — 
149,  150 — 156). — I.  Pyrophoric  iron,  containing 

1 — 2%  of  impurity,  was  prepared  by  reducing  with 
hydrogen  at  500°  pure  ferric  oxide  of  different  degrees 
of  dispersion  produced  by  interaction  of  ammonia  and 
ferric  nitrate.  Limiting  concentrations  of  oxygen  in 
which  this  iron  was  pyrophoric  were  determined. 
Reaction  occurred  in  air  dried  with  phosphoric  oxide 
and  at  —78°.  The  time  of  heating  at  600°  required 
to  inactivate  pyrophoric  iron  is  longer  for  larger  grains 
(estimated  by  von  Wcimarn’s  precipitation  law)  and 
is  less  according  as  the  medium  is  helium,  nitrogen, 
or  hydrogen.  Inactivated  iron  has  larger  grains  than 
pyrophoric  iron,  but  both  are  a-iron. 

II.  The  volume  of  carbon  dioxide  and  ammonia 
adsorbed  per  g.  of  metal  was  increased  in  proportion 
to  the  grain  size  of  the  pyrophoric  iron.  Fine-grained 
pyrophoric  iron  did  not  catalyse  the  synthesis  of 
ammonia  and  adsorbed  less  gas  than  coarser,  non- 
pyrophoric  iron.  Sintering  was  prevented  and 
catalytic  activity  was  obtained  in  the  fine-grained 
iron  by  preparation  from  a  mixture  of  ferric  and 
aluminium  nitrates.  It  is  suggested  that  the  coarser 
grains  of  iron,  which  are  catalytically  active,  had 
cores  of  iron  oxide  which  prevented  sintering. 

J.  G.  A.  Griffiths. 

Iron  oxide  in  borate  beads.  W.  D.  Bancroft 
and  G.  E.  Cunningham  (J.  Physical  Chem.,  1930,  34, 
1—40). — The  blue  colour  of  iron  compounds  is  due  to 
an  unstable,  blue  modification  of  ferric  oxide,  which  is 
stabilised  chiefly  by  ferrous  oxide.  In  alkali  borate 
ferrous  oxide  is  colourless,  ferric  oxide  is  yellow,  whilst 
a  certain  mixture  of  ferrous  and  ferric  oxides  is  blue. 
Reduction  of  iron  oxide  to  metal  by  hydrogen  occurs 
readily  when  the  alkali  concentration  in  the  fused 
mass  is  low.  A  higher  concentration  of  alkali 
prevents  the  formation  of  metal  but  does  not  favour 
complete  reduction  of  ferric  to  ferrous  oxide.  A  ratio 
FeO  :  Fe203  equal  to  3  : 1  in  borate  glasses  gives  a  glass 
free  from  green  and  with  a  ratio  4  :  1  the  blue  colour 
becomes  more  pronounced.  Reduction  of  ferric  oxide 
is  easier  in  a  potassium  borate  bead  than  in  one  of 
sodium  borate.  The  application  of  these  results  to 
fired  clays  and  to  iron-bearing  minerals  is  fully 
discussed.  L.  S.  Theobald. 

Characterisation  of  iron  carbonyls  and  their 
derivatives.  W.  Hieber  (Naturwiss.,  1930,  18, 
33 — 34). — The  carbon}!  groups  in  iron  pentacarbonyl 
can  be  replaced  by  pyridine  or  ethylenediamine,  and 
well-defined  carbonyls  containing  amines  can  be 
isolated  in  which  the  Fe  :  CO  ratio  is  1  :  3,  24,  and  2. 
With  ammonia  and  ethylenediamine  interacting  with 
iron  pentacarbonyl  (in  the  presence  of  pyridine)  the 
molecules  Fe(CO)3(NH3),  and  Fe„(CO)5  eu2  are  formed, 
whilst  pyridine  alone  leads  to  Fe2(CO)4(C5H5N)3,  a 
substance  very  sensitive  to  oxygen.  The  polymeride 
[Fe(CO)4]0  appears  to  decompose  according  to  the 
simplified  equation  2Fe(CO)4=Fe(CO)3+Fe(CO)5. 
The  compounds  F e ( 0 0 )3 ( C 5 H 5 N )  and  Fe(CO)3,MeOH 
are  readily  formed.  The  tricarbonyl  compounds  arc 
intensely  red,  soluble  in  organic  solvents,  and  exceed¬ 


ingly  sensitive  to  oxygen.  Acids  result  in  reactions 
of  the  type  2Fe(CO)3,MeOH+2H+  — >  Fe(CO)4 
(polymeride  +Fe+++2CO+H,+2MeOH.  The  signi¬ 
ficance  of  the  results  is  discussed.  R.  A.  Morton. 

Oxidation  of  cobalt  salts  in  alkaline  medium. 
R.  Bernard  and  P.  Job  (Compt.  rend.,  1930,  190, 
1S6 — 187).- — Spectrophotometric  measurements  indi¬ 
cate  that  the  oxidation  of  solutions  of  cobaltous  sul¬ 
phate  in  concentrated  sodium  hydrogen  carbonate 
solution  by  bromine  water  or  by  hydrogen  peroxide 
cannot  be  expressed  by  the  simple  equation  2CoO  + 
0=Co203.  In  both  cases  there  is  probably  the  inter¬ 
mediate  reaction  OoO-fO — >  Co02.  J.  Grant. 

Reaction  of  nickel  carbide,  Ni3C,  prepared  at  a 
moderate  temperature.  H.  A.  Baku  and  T. 
Baiir  (Ber.,  1930,  63,  [B],  99— 102).— Nickel  carbide, 
prepared  as  described  previously  (A.,  1928,  1336), 
is  strongly  pyrophoric,  but  loses  this  property  when 
heated  in  nitrogen  at  250°,  whereby  its  reactivity  is 
also  diminished.  It  has  dis  7  97.  Below  380 — 400“ 
it  is  stable,  but  decomposes  more  or  less  rapidly  above 
this  temperature  with  deposition  of  elementary  carbon. 
With  molecular  hydrogen  at  250°/atm.  pressure  it 
gives  mainly  methane,  but  slight  polymerising  power 
is  evidenced  by  the  formation  of  ethane  in  small  pro¬ 
portion.  This  tendency  is  emphasised  when  hydrogen 
at  200o/20  atm.  is  used.  Superheated  steam  at.  300° 
reacts  principally  according  to  the  equation  C+ 
2H20=C02+2I-r2;  some  methane  is  formed,  but  its 
homologues  do  not  appear  to  be  produced.  With 
ammonia  at  420°  the  products  are  hydrogen  and 
nitrogen  with  a  little  methane  and  ethane;  ammon¬ 
ium  cyanide  is  possibly  produced .  Hydrogen  sulphide 
reacts  readily  at  240°  without  apparent  formation  of 
methane.  Hydrogen  chloride  gives  oily  products  at 
290 — 300°.  Hydrochloric  acid  yields  a  clear  solution 
with  nickel  carbide;  the  ratio  of  gaseous  to  liquid 
hydrocarbons  is  2  :  1.  Simple  compounds  constitute 
95%  of  the  gas.  Nitric  acid  appears  to  afford  nitro- 
derivatives  of  the  hydrocarbons  primarily  produced. 
With  dilute  sulphuric  acid  a  part  of  the  carbide  carbon 
separates  in  the  elementary  form  from  the  solution. 

H.  Wren. 

Colorimetric  methods.  N.  Schoorl  (Chem. 
Weekblad,  1930,  27,  52 — 54). — Colorimetric  methods 
of  analysis  are  discussed  under  the  headings  of  true 
colorimetry,  nephelometry,  titrimetric  methods,  and 
methods  wherein  the  solution  under  examination  is 
compared  with  a  graded  series  of  standard  solutions. 
The  importance  of  establishing  the  validity  of  Beer’s 
law  in  the  solution  under  consideration  is  emphasised 
in  the  first  and  third  groups,  whilst  the  velocity  of  the 
reaction,  the  stability  of  reactants  and  reaction 
products,  the  influence  of  other  substances  and  of 
an  excess  of  reagent,  and  the  manner  in  which  the 
reagent  is  added  have  all  to  be  taken  into  account 
when  considering  anv  particular  colorimetric  process. 

H.  F.  Gn.LBE. 

Borax  and  mercuric  oxide  as  standard  sub¬ 
stances  for  all  methods  of  volumetric  analysis. 
N.  A.  Lazarkevitsch  (Ukrain.  Chem.  J.,  1929,  4, 
405 — 428). — Mercuric  oxide  may  be  employed  as  the 
standard  substance  for  all  the  fundamental  methods 
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of  volumetric  analysis  if  no  high  degree  of  accuracy  is 
required;  where  accurate  results  are  desired  it  can¬ 
not  be  used,  especially  in  iodine  and  permanganate 
titrations.  Borax,  however,  may  be  used  as  a 
standard  for  determining  the  titre  of  acids  to  be  em¬ 
ployed  in  measuring  the  strengths  of  thiocyanate, 
thiosulphate,  and  permanganate  solutions,  the  results 
thus  obtained  agreeing  well  with  those  given  by 
other  methods  (cf.  Gliicksmann,  Z.  Oesterr.  Apoth. 
Ver.  Bel.,  1899,  37,  970 ;  Rosenthaler  and  Abelmann, 
A.,  1913,  ii,  786;  Tananaev,  A.,  1925,  ii,  441). 

T.  H.  Pope. 

Aid  to  gravimetric  analysis.  E.  Lehmann 
(Chem.-Ztg.,  1930,  54,  62).— After  preliminary  wash¬ 
ing,  a  filter-paper  bearing  a  precipitate  may  be  folded 
and  washed  from  the  outside.  S.  I.  Levy. 

Carbon  dioxide  content  of  distilled  water.  W. 
Hoesch  (Chem.-Ztg.,  1929,  53,  956). — Distilled  water 
stored,  with  free  access  of  air,  in  the  lower  part  of  a 
building  always  contains  much  more  carbon  dioxide 
in  solution  than  that  stored  on  an  upper  floor.  This 
fact  is  of  importance  in  conducting  delicate  acidimctric 
analyses  of  solutions  containing  weak  acids. 

A.  R.  Powell. 

Conditions  for  evaporation  of  mineral  waters 
from  the  point  of  view  of  chemical  analysis.  P. 
Breteau  (J.  Pharm.  Chim.*  1930,  fviii],  11,  5 — 7). — 
Evaporation  of  mineral  waters  for  analysis  after 
acidification  with  hydrochloric  acid  in  platinum 
vessels  leads  to  contamination  of  the  solution  with 
platinic  chloride  (since  many  waters  contain  traces 
of  nitric  acid)  and  also  renders  uncertain  the  detection 
of  other  metals,  e.g.,  iron,  copper,  zinc,  etc.,  when 
these  are  present  in  traces.  Hence  waters  should  be 
made  alkaline  preparatory  to  evaporation. 

R.  J.  W.  Le  Ei:  vre. 

Determination  of  water  in  micas.  K.  Wiskont 
and  I.  Alimarin  (Z.  anal.  Chem.,  1929,  79,  271 — 
286). — The  usual  methods  for  the  determination  of 
water  in  silicates  give  untrustworthy  results  in  the 
case  of  the  micas,  and  an  improved  method,  based  on 
a  combination  of  those  of  Penfield  and  Kuzirian, 
has  been  devised.  The  mica  (0-3  g.)  is  weighed  into 
a  platinum  boat,  a  few  crystals  of  potassium  chlorate 
are  added,  and  the  whole  is  covered  with  a  layer  of 
pure  sodium  tungstate.  The  expulsion  and  deter¬ 
mination  of  the  water  are  then  carried  out  by  Pen- 
field’s  method,  the  glass  tube  employed  containing  a 
plug  of  spongy  platinum  and  another  of  granulated 
lead  oxide  wrapped  in  platinum  gauze,  which  serves 
to  retain  volatile  constituents  such  as  fluorine.  Atten¬ 
tion  is  directed  to  the  importance  of  distinguishing 
between  the  “hygroscopic  water”  and  “inclusion 
water  ”  in  minerals,  and  further  study  of  the  dehydr¬ 
ation  curves  of  minerals  is  recommended. 

H.  E.  Harwood. 

Method  of  calculating  analyses.  III.  E. 
Ltesche  (Z.  angew.  Chem.,  1929,  42,  1109—1100).— 
Equations  and  factors  for  calculating  from  the  results 
of  indirect  analysis  the  composition  of  binary  mixtures 
of  ammonium  and  alkali  halides  are  given  together 
with  the  method  of  constructing  a  nomogram  for 
reading  directly  the  composition  of  a  mixture  of 
ammonium  chloride  and  bromide  from  the  number  of 


c.e.  of  O  liV-silver  nitrate  solution  required  in  the 
titration  of  a  known  weight  of  the  mixture. 

A.  R.  Powell. 

Chlorometric,  bromometric,  and  iodometric 
determination  of  available  chlorine  in  hypo¬ 
chlorite  solutions  and  bleaching  powder.  I. 
H.  Ditz  and  R.  May  (Z.  anal.  Chem.,  1930,  79,  333— 
345). — The  various  chlorometric  and  iodometric 
methods  are  discussed.  A  comparison  of  these  showed 
that  the  Pcnot-Lunge  method  (direct  titration  with 
arsenite)  gave  results  which  were  0-21%  lower  than 
those  obtained  by  the  iodometric  method  of  Rupp, 
this  being  due  to  the  greater  sensitivity  of  the  end¬ 
point  in  the  latter  case.  Rodt’s  modification  of  the 
Pcnot-Lunge  method .  renders  the  end-point  more 
sensitive,  but  the  results  arc  still  slightly  lower  than 
those  afforded  by  the  iodometric  method.  Kolthoff’s 
process  (titration  of  an  acidified  arsenite  solution 
with  the  hypochlorite)  gave  varying  results,  which 
were  about  0-81%  too  high.  H.  E.  Harwood. 

Determination  of  halogen  by  Gasparini’s 
method.  III.  K.  Heller  [with  K.  Willixgs- 
hofer  and  B.  Sadrawetz]  (Z.  anal.  Chem.,  1929,  79, 
256—270;  cf.  A.,  1929,  528,  1158).— The  reduction 
of  perchlorates  by  electrolysis  in  concentrated  sul¬ 
phuric  acid  solution,  using  platinum  electrodes,  is 
ascribed  to  the  formation  of  liyposulphurous  acid  as 
intermediary,  this  substance  then  catalysing  the 
reduction  of  the  perchlorate.  The  addition  of  nitric 
acid  produces  the  same  result,  and  the  reduction  is 
also  accelerated  by  the  presence  of  platinum  or  its 
salts.  The  chlorine  in  chlorides,  chlorates,  per¬ 
chlorates,  and  many  organic  chloro-compounds  can 
be  determined  by  Gasparini’s  method  if  a  mixture  of 
4  vols,  of  concentrated  sulphuric  acid  and  1  vol.  of 
concentrated  nitric  acid  is  used  as  electrode  liquid; 
the  electrolysis  requires  4 — 6  hrs.  In  the  analysis  of 
chlorates,  1  g.  of  sodium  sulphite  must  be  added  to 
the  absorption  bulbs  containing  the  acidified  silver 
nitrate  before  commencing  the  analysis.  Substances 
which  readily  sublime  cannot  be  analysed  by  this 
method,  and  it  also  fails  with  certain  chloro-derivatives 
of  phthalic  acid,  benzoylbenzoic  acid,  and  anthra- 
quinone.  H.  E.  Harwood. 

Iodometric  micro-determination  of  bromides 
and  iodides.  R.  Hofmann  (Pharm.  Zentr.,  1930, 
71,  18 — 21). — Some  modifications  in  the  standard 
apparatus  and  method  of  working  are  described.  A 
mixture  of  lead  peroxide  and  acetic  acid  is  used  in 
place  of  chromic  acid  to  oxidise  the  bromide,  and 
carbon  dioxide  in  place  of  air  to  carry  the  liberated 
halogen  over.  The  maximum  error  is  10%,  but  the 
determination  is  very  rapid.  S.  I.  Levy. 

Argentometric  studies.  III.  Determination 
of  bromides  and  iodides  in  the  presence  of  a 
large  excess  of  chlorides.  O.  TonfcEK  and  A. 
Jansky  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  1 — 7). — 
The  boiling  acid  solution  is  treated  with  0-05A- 
potassium  permanganate  solution  until  bromine  ceases 
to  pass  into  the  distillate,  which  is  collected  in  sodium 
sulphite  solution.  This  treatment  with  potassium 
permanganate  is  repeated  with  the  first  distillate  and 
the  bromide  and  iodide  in  the  second  distillate  are 
determined  argentometrically  by  potentiometric  titra- 
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tion.  The  iodato  in  the  two  residues  is  reduced  with 
sodium  sulphite  in  the  presence  of  a  very  small  con¬ 
centration  of  bromide  ions  and  the  iodide  determined 
potentiometrically.  The  application  of  this  method 
to  mineral  waters  and  salts  is  described. 

A.  I.  Vogel. 

Iodine  trichloride  as  a  reagent  for  sulphide 
minerals,  especially  pyrites.  E.  Wilke-Dorfurt 
and  E.  A.  Wolff  (Z.  anorg.  Chem.,  1930, 185,  333 — 
336). — Birk’s  method  (A.,  1928,  976)  for  attacking 
with  iodine  trichloride  minerals  which  are  difficult 
of  dissolution,  has  been  tested  on  a  pyrites  which 
has  also  been  analysed  by  two  other  methods  using 
aqua  regia  and  an  ethereal  solution  of  bromine, 
respectively.  Eor  accuracy,  the  iodine  trichloride 
method  is  as  satisfactory  as  other  methods  for  bring- 
ing  sulphides  into  solution,  and  it  can  be  employed 
successfully  where  all  oxidation  media  hitherto  in  use 
react  incompletely,  or  can  bring  into  solution,  with 
the  greatest  difficulty  only,  the  sulphur  separated 
during  the  decomposition  of  the  sulphide. 

M.  S.  Burr. 

Determination  of  nitrogen  in  gaseous  mixtures. 
S.  N.  Bltjmstein  (Z.  anal.  Chem.,  1930,  79,  324 — 
333). — Lidoff’s  original  method  for  the  direct  deter¬ 
mination  of  nitrogen  in  gaseous  mixtures  (A.,  1902, 
ii,  353)  necessitates  the  employment  of  a  very  complex 
apparatus,  and  a  simpler  procedure  has  now  been 
devised.  Two  gas  burettes  connected  by  a  special 
three-way  tap  are  used ;  the  gas  is  freed  from  carbon 
dioxide  and  oxygen,  dried  with  sulphurio  acid,  and 
passed  over  heated  magnesium  contained  in  a  hard 
glass  tube.  When  absorption  of  nitrogen  is  complete 
the  contents  of  the  tube  are  transferred  to  a  flask, 
treated  with  alkali,  and  the  ammonia  formed  is  dis¬ 
tilled  into  standard  acid.  An  analysis  can  be  carried 
out  in  4  hrs.,  and  99-2%  of  the  nitrogen  present  can 
be  determined,  as  compared  with  97%  by  Lidoff’s 
method.  Full  working  details  of  .  the  method  are 
given.  H.  F.  Harwood. 

Determination  of  carbon  monoxide  in  a  gas 
containing  0-25— 0-3%.  M.  Niclottx  (Compt. 
rend.  Soc.  Biol.,  1929, 100,  861 — 864;  Chem.  Zentr., 
1929,  ii,  11S2). — The  gas  is  brought  into  contact  with 
reduced  blood  in  complete  absence  of  oxygen,  the 
determination  of  carbon  monoxide  in  the  blood  being 
made  eudiometrically.  A.  A.  Eldridge. 

Detection  of  the  principal  anions  by  separate 
tests.  P,  Agostini  (Annali  Cliim.  Appl.,  1929,  19, 
520 — 524). — The  tests  given  are  made,  as  far  as 
possible,  on  the  original  solid  or  on  its  alkaline 
solution,  interaction  between  oxidising  and  reducing 
anions  being  thus  hindered.  T.  H.  Pope. 

Quantitative  spectral  analysis.  I.  Deter¬ 
mination  of  potassium,  magnesium,  and  copper 
in  flame  spectrum.  H.  Lundegardh  (Arkiv 
Kerai,  Min.,  Geol.,  1929,  10,  A,  No:  1,  26  pp.). — An 
apparatus  for  the  quantitative  analysis  of  dissolved 
compounds  by  means  of  absorption  spectra  is  de¬ 
scribed.  A  constant  stream  of  the  solution  is  dis¬ 
persed  in  minute  drops  by  compressed  air  with  a 
nozzle  spraying  apparatus  (cf.  Gouy,  Ann.  Chim., 
1879,  18,  5),  and  brought  into  a  constant  acetylene 
flame.  Photographs  of  the  flame  spectrum  allow  the 


inclusion  of  the  ultra-violet  region,  and  with  60  see. 
exposure  eliminate  errors  due  to  small  variations  in 
the  flame  and  spraying  apparatus.  The  spectral  lines 
of  the  plate  were  projected  on  a  thermo-element  and 
the  degree  of  intensity  was  read  accurately  from  a 
galvanometer  deflexion.  Standard  solutions  for  com¬ 
parison  are  necessary.  The  region  of  suitable 
measurements  depends  on  the  time  of  exposure  and 
other  factors ;  under  the  conditions  described  it  was 
for  potassium  and  magnesium  300-1  to  20-1,  calcium 
and  copper  2000-1  to  50_1,  lithium  20,00(H,  and 
sodium  lO.OOO"1  mol.  The  practical  and  theoretical 
minimum  sensitivities  for  potassium,  magnesium,  and 
copper  are  0-36,  0-20,  0T0,  and  0  004,  0-002,  0-001 
mg.,  respectively.  Experiments  are  described  and 
results  tabulated  for  these  three  metals,  on  the 
factors,  including  the  presence  of  impurities,  influenc¬ 
ing  the  total  error  of  the  analysis.  The  minimum 
total  error  was  of  the  order  2%.  N.  M.  Bligh. 

Determination  of  sodium  hydroxide  in  presence 
of  sodium  carbonate.  W.  Poethke  and  P. 
Manicke  (Z.  anal.  Chem.,  1929,  79,  241 — 255). — 
The  accuracy  of  Winkler’s  method  has  been  investig¬ 
ated,  using  mixtures  of  OTA-sodium  hydroxide  and 
carbonate  in  varying  proportions.  The  figures  ob¬ 
tained  for  the  sodium  hydroxide  present  are  invariably 
slightly  too  low,  but  the  error  is  negligible  if  the 
precipitation  with  barium  chloride  takes  place  in  the 
cold,  and. the  solution  is  dilute.  The  amount  of 
barium  chloride  employed  must  be  such  that  the  final 
concentration  of  barium  in  the  solution  after  pre¬ 
cipitation  is  OTA.  The  following  procedure  is 
recommended.  The  solution  is  diluted  with  water 
free  from  carbon  dioxide,  and  the  total  alkali  deter¬ 
mined  in  an  aliquot  portion  by  titration  with  hydro¬ 
chloric  acid  and  methyl-orange.  Another  portion  is 
added  to  an  excess  of  cold  jY-barium  chloride  (pre¬ 
viously  diluted  to  25  c.c.),  and  after  shaking,  the 
liquid  is  titrated  with  hydrochloric  acid  in  presence 
of  1  drop  of  1%  phenolphthalein  for  every  25  c.c.  of 
solution.  An  attempt  to  substitute  strontium  chloride 
for  barium  chloride  in  the  method  gave  unsatisfactory 
results.  H.  F.  Harwood. 

Employment  of  sodium  thiosulphate  in 
analytical  chemistry.  E,  Donath  (Chem.-Ztg., 
1930,  54,  78 — 79).— Sodium  thiosulphate  may  be 
advantageously  substituted  for  the  customary  mixture 
of  sodium  carbonate  and  sulphur  employed  for  opening 
up  sulphide  minerals  by  fusion,  as  the  precipitation  of 
large  quantities  of  sulphur  in  the  subsequent  treat¬ 
ment  of  the  resulting  solution  is  thereby  obyiated. 
It  may  also  be  employed  in  place  of  hydrogen  sulphide 
to  precipitate  copper  and  certain  other  metals  from 
their  solutions,  and  is  particularly  useful  in  separating 
copper  from  cadmium  and  zinc.  The  use  of  sodium 
thiosulphate  for  the  determination  of  aluminium  in 
presence  of  iron  does  not,  however,  offer  any  advan¬ 
tages  over  the  usual  indirect  method. 

H.  F.  Harwood. 

Volumetric  determination  of  potassium  with 
sodium  hydrogen  tartrate.  V.  E.  Tovarnitzki 
and  K.  L  Slezak  (Zhur.  Sakh.  Prom.,  1928,  2,  462 — 
473).— After  elimination:  of  ammonium,  rubidium, 
ciesium,  and  sulphate  the  neutral  solution  containing 
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20 — 50  mg.  of  potassium  is  evaporated  to  dryness  with 
excess  of  ammonia  solution,  the  residue  is  ignited, 
15 — 30  drops  of  10%  calcium  chloride  solution  and 
0-5 — 1  c.c.  of  ammonia  solution  are  added,  and  the 
mixture  is  again  evaporated  and  ignited.  The  residue 
is  dissolved  in  hot,  boiled  distilled  water,  the  solution 
is  filtered,  and  the  residue  washed  with  100 — 120  c.c. 
of  water.  The  solution,  after  neutralisation  with 
barium  hydroxide  or  acetic  acid,  is  evaporated  to 
dryness  on  the  water-bath,  10 — 12  c.c.  of  standard 
sodium  hydrogen  tartrate  solution  are  added,  the 
mixture  is  kept  over-night,  filtered  through  a  dry 
filter,  and  5  c.c.  of  the  filtrate  are  titrated  with 
0T5jV-barium  hydroxide,  using  phenolphthalein.  The 
standard  sodium  hydrogen  tartrate  solution  is  pre¬ 
pared  by  dissolving  tartaric  acid  (55  g.)  and  sodium 
hydroxide  (14  g.)  in  distilled  water  (800  c.c.),  boiling 
to  remove  carbon  dioxide,  and  making  up  to  1  litre; 
5 — 7  drops  of  toluene  and  6  g.  of  potassium  hydrogen 
tartrate  are  then  added.  Chemical  Abstracts. 

Determination  of  lead  peroxide.  A.  V. 
Pamfilov  and  E.  G.  Ivanceva. — See  B.,  1930,  142. 

Determination  of  non-sulphide  lead.  H.  K. 
Hausen.— See  B.,  1930,  148. 

Ceric  sulphate  as  a  volumetric  oxidising 
agent.  X.  Determination  of  thallium.  XI. 
Oxidation  of  organic  acids.  H.  H.  Willard  and 
P.  Young  (J.  Amer.  Chem.  Soc.,  1930,  52,  36 — 
42,  132 — 142). — X.  A  rapid  and  accurate  volumetric 
determination  of  thallium  is  based  on  the  quantitative 
oxidation  by  ceric  sulphate  of  thallous  to  thallic 
salts  in  hydrochloric  acid  solution.  In  determining 
the  end-point  electrometrically,  the  solution  should  be 
about  2 N  with  respect  to  hydrochloric  acid  and  at 
55°.  The  visual  end-point  (A.,  1928,  725)  is  best 
observed  when  solutions  are  of  less  acidity  and  at 
80 — 90°.  Small  quantities  of  nitric  acid,  tervalent 
arsenic  and  antimony  interfere.  Many  ions,  includ¬ 
ing  ferric  and  chromic  (at  low  temperatures  and  high 
acid  concentration;  cf.  A.,  1929,  287),  are  without 
effect. 

XI.  The  suitability  of  ceric  sulphate  for  deter¬ 
mining  organic  acids  by  oxidation  in  hot  sulphuric 
acid  solution  has  been  investigated.  After  maintain¬ 
ing  the  solution  at  95°  for  1  hr.,  the  excess  of  ceric 
sulphate  was  determined  by  electrometric  titration 
with  ferrous  sulphate  (A.,  1928,  725).  Formic,  acetic, 
succinic,  fumaric,  and  maleic  acids  are  not  oxidised. 
Tartaric,  malonic,  malic,  glycollic,  and  citric  acids  are 
determined  by  the  respective  factors  7-2,  6-66,  9-25, 
3-95,  15-85  (g.-equiv.  of  oxygen  per  g.-mol.  of  acid) 
over  an  approximately  fourfold  variation  of  experi¬ 
mental  conditions.  Benzoic,  phthalic,  and  salicylic 
acids  give  variable  results.  J.  G.  A.  Griffiths. 

Determination  and  separation  from  other 
metals  of  rare  metals.  XVI.  Separation  of 
thallium  from  ter-  and  quadri-valent  metals. 
L.  Moser  and  W.  Reif.  XVII.  Precipitation  of 
tungsten  with  tannin  and  antipyrine,  and  its 
separation  from  ter-  and  quadri-valent  metals, 
from  tin,  and  from  silicic  acid.  L.  Moser  and 
W.  Blattstein  (Monatsh.,  1929,  52,  343— -350,  351— 
364). — XVI.  The  tannic  acid  method  (A.,  1928,  148) 


cannot  be  used  for  the  quantitative  separation  of 
thallium  from  aluminium,  iron,  and  chromium,  owing 
to  extensive  adsorption  of  the  thallous  ion  by  the 
tannic  acid  complex,  which  is  little  affected  by  vary¬ 
ing  the  hydrogen-ion  concentration.  The  ammonium 
nitrite-methyl  alcohol  method  [loc.  cit.)  can  be  em¬ 
ployed  for  the  separation  of  thallium-aluminium, 
—iron,  or  -chromium  mixtures  in  all  proportions. 
Reprecipitation  is  generally  unnecessary;  thallium 
in  the  filtrate  is  determined  as  chromate  by  pre¬ 
cipitation  in  boiling  ammoniaeal  solution  (cf.  A.,  1927, 
436).  The  method  is  recommended  on  account  of 
its  accuracy  for  the  determination  of  aluminium  and 
chromium,  and  the  metals  should  preferably  be 
present  originally  as  the  sulphates.  For  determin¬ 
ation  of  small  quantities  of  thallium  in  the  presence 
of  the  foregoing  metals  precipitation  as  thallous 
chromate  from  slightly  alkaline  solution  in  the  presence 
of  sulphosalicylic  acid  (A.,  1927,  436)  is  especially 
advantageous. 

The  ammonium  nitrite  is  preferably  added  to  the 
slightly  acid  thorium  solution  in  the  cold,  the  mixture 
slowly  warmed,  and  the  methyl  alcohol  added  after 
a  part  of  the  precipitate  has  formed ;  this  method  is 
applicable  to  the  separation  of  zirconium  and  titan¬ 
ium.  The  nitrite  method  cannot  be  used  to  remove 
cerium.  Precipitation  of  cerium  as  cerous  oxalate  can 
be  employed,  but  the  separation  is  not  quantitatively 
exact.  The  nitrite  method  cannot  be  used  to  separate 
molybdenum  and  tungsten  from  thallium,  but  this 
may  be  effected  by  precipitation  of  thallium  as 
chromate  from  hot  ammoniaeal  solution.  This 
method  cannot  be  applied  to  the  separation  of 
vanadium  and  thallium.  By  taking  advantage 
of  the  formation  of  a  stable  vanadium-tartaric  acid 
complex  (Barbieri,  A.,  1915,  i,  380),  a  quantitative 
separation  may  be  effected  as  follows  :  the  precipitate 
of  thallous  metavanadate  is  dissolved  in  the  smallest 
possible  quantity  of  a  concentrated  tartaric  acid 
solution  at  40°,  or  below,  and  ammonia  is  added  in 
excess  to  the  red  solution  until  the  colour  is  changed 
to  blue  or  discharged  (according  to  the  quantity  of 
vanadium) ;  thallium  is  determined  by  precipitation 
with  potassium  chromate  at  the  ordinary  temperature. 

XVII.  Tungsten  may  be  determined  by  use  of 
tannic  acid  and  antipyrine  as  follows  :  a  dilute, 
slightly  alkaline  solution  of  ammonium  tungstate, 
containing  an  approximately  known  amount  of 
tungsten,  is  treated  with  sulphuric  acid  and  ammon¬ 
ium  sulphate.  The  boiling  liquid  is  precipitated  with 
tannic  acid ;  after  being  kept  some  time  on  the  steam- 
bath,  the  mixture  is  cooled  to  15°,  a  10%  solution  of 
antipyrine  is  added  with  continuous  stirring,  and  the 
precipitate  is  washed  writh  a  solution  containing  sul¬ 
phuric  acid,  ammonium  sulphate,  and  antipyrine, 
and  ignited  to  tungsten  trioxide. 

Quantitative  separation  of  tungsten  from  iron, 
aluminium,  or  chromium  may  be  achieved  by  the 
foregoing  method;  reprecipitation  is  necessary  with 
iron  and  chromium.  Accurate  results  are  obtained 
by  a  single  precipitation  of  tungsten  from  manganese, 
zinc,  nickel,  or  cobalt.  By  adding  tartaric  acid  to  a 
mixture  containing  tungsten  and  tin,  a  soluble 
tungsten-tartaric  acid  complex  is  obtained ;  tin  can 
then  be  removed  as  sulphide.  The  soluble  tungsten 
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complex  is  not  precipitated  with  tannic  acid  and 
antipyrine,  and  after  removal  of  hydrogen  sulphide 
by  heating,  the  tartaric  acid  is  removed  by  oxidation 
with  hydrogen  peroxide  in  the  presence  of  iron  (cf. 
Meigen  and  Sclmerb,  A.,  1924,  ii,  506) ;  the  tungsten 
is  now  present  as  tungsten  trioxide  which  does  not 
react  with  tannic  acid,  but  by  addition  of  ammonium 
sulphate  and  tannic  acid  solution,  saturation  with 
ammonia,  and  boiling,  followed  by  cooling,  acidific¬ 
ation  with  sulphuric  acid,  and  reheating,  the  tungsten- 
tannic  acid  complex  is  completely  precipitated,  and  the 
determination  is  completed  by  addition  of  antipyrine 
after  cooling. 

Separation  of  tungsten  from  silicic  acid  depends  on 
the  non-precipitation  of  colloidal  silicic  acid  with 
tannic  acid  and  antipyrine ;  if,  however,  before  adding 
tannic  acid,  a  solution  containing  tungstate  and 
silicate  is  treated  for  a  short  time  with  mineral  acid, 
or  is  kept  for  a  long  time,  some  silicic  acid  is  adsorbed 
by  the  tungsten-tannic  acid  complex.  If  more  than 
0-1  g.  of  tungsten  trioxide  is  to  be  determined,  a 
single  precipitation  with  tannic  acid  and  antipyrine 
effects  quantitative  separation ;  with  less  than  0-05  g., 
the  precipitate  contains  traces  of  silicic  acid.  The 
precipitate  may  either  be  treated  with  concentrated 
sulphuric  acid  and  hydrofluoric  acid  after  ignition,  or 
may  be  collected,  redissolved  in  hot  ammonia, 
filtered,  and  reprecipitated  with  tannic  acid  and  anti¬ 
pyrine  after  acidification  with  sulphuric  acid  and 
addition  of  ammonium  sulphate.  C.  W.  Shoppee. 

Volumetric  determination  of  copper.  A.  T. 
KiiCHLiN  (Rec.  trav.  chim.,  1930,  49,  151 — 152). — 
Copper  may  be  determined  volumetrically  by  adding 
to  the  solution  a  known  excess  of  a  standard  stannous 
chloride  solution  in  an  atmosphere  of  carbon  dioxide 
and  shaking  for  at  least  20  sec.  in  order  to  reduce  the 
copper  completely  to  the  cuprous  state,  and  then 
titrating  the  excess  of  stannous  salt  with  iodine. 

R.  Cutiiill. 

Potentiometric  determination  of  cerium  sul¬ 
phate.  K.  Someya  (Sci.  Rep.  Tohoku  Imp.  Univ., 
1929, 18,  517— 523).— See  A.,  1929,  1032. 

Drop  method  of  detecting  ferri-  and  ferro- 
cyanide  ions.  A.  Schapovalenko  (Ukrain.  Chem. 
J.,  1929,  4,  303— 307).— In  the  detection  'of  these 
ions  in  low  concentrations,  it  is  best  to  make  a  spot 
of  the  ferrous  or  ferric  salt  on  the  filter-paper  and  then 
add  a  drop  of  the  solution  to  be  tested;  the  colour 
is  heightened  by  further  addition  of  a  drop  of  N-  or 
2Ar-hydrochloric  acid.  In  this  way  ferricyanide  is 
detectable  in  a  concentration  of  1  in  10,000  and 
ferrocyanide  in  one  of  1  in  1000,  the  actual  quantities 
of  the  two  ions  employed  in  these  cases  being  0-00007 
and  0-00026  mg.,  respectively.  When  both  ions  are 
present,  use  may  be  made  of  a  soluble  lead  salt,  since 
the  ferrocyanide  ion  is  then  fixed  as  an  insoluble  salt 
at  the  centre  of  the  spot,  whilst  the  ferricyanide  ion 
filters  through  to  the  edge  of  the  spot  and  may  there  be 
tested  for.  Addition  of  a  lead  salt  also  renders  possible 
the  detection  of  these  ions  in  presence  of  sulphide, 
iodide,  and  thiocyanate  ions.  T.  H.  Pope. 

Determination  of  manganese,  iron,  and 
aluminium  in  presence  of  phosphoric  acid. 
I-  S.  Tbletov  and  N.  N.  Andronikova  (Ukrain. 


Chem.  J.,  1929,  4,  341— 347).— When  the  method 
previously  described  (A.,  1929,  1260)  is  applied  to 
solutions  containing  phosphoric  ■  acid,  this  passes 
entirely  into  solution  on  precipitation  of  the  iron  and 
manganese  with  sodium  hydroxide  and  hydrogen 
peroxide.  Moreover,  the  precipitate  is  very  easily 
filtered  and  washed.  Treatment  of  the  alkaline 
filtrate  with  barium  nitrate  results  in  the  total 
precipitation  of  the  phosphoric  acid  as  barium 
phosphate,  the  determination  of  the  aluminium  in  the 
filtrate  from  this  being  carried  out  as  usual.  This 
procedure  gives  accurate  results  except  when  man¬ 
ganese  is  present  in  unduly  large  proportion. 

T.  H.  Pope. 

Sensitive  reagent  for  molybdate  ion.  E. 
Montignie  (Bull.  Soc.  chim.,  1930,  [iv],  47,  128). — 
2-5  X 10-6  part  of  molybdate  ion  may  be  detected  by 
the  formation  of  a  red  coloration  with  a  reagent  con¬ 
sisting  of  3  parts  of  phenylhydrazine,  3  of  sulphuric 
acid,  and  65  of  water.  The  test  is  specific. 

C.  W.  Gibby. 

Spectrophotographic  detection  of  bismuth  in 
the  ashes  of  animal  organisms.  G.  Piccardi 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  258 — 200). — 
The  presence  of  bismuth  is  determined  by  photo¬ 
graphing  the  ultra-violet  portion  of  the  spark  spectrum 
formed  between  two  vertical  gold  electrodes,  the 
lower  of  which  is  sealed  into  a  small  glass  cup 
containing  the  solution  of  the  ashes  in  one  drop  of  con¬ 
centrated  hydrochloric  acid  solution.  The  character¬ 
istic  bismuth  lines  are  obtained  with  solutions  contain¬ 
ing  as  little  as  10-®%  of  bismuth.  O.  J.  Walker. 

Determination  of  osmium  by  strychnine  sul¬ 
phate.  S.  C.  Ogburn,  jun.,  and  L.  F.  Miller  (J. 
Amer.  Chem.  Soc.,  1930,  52,  42 — 48).— Solutions  of 
salts  of  the  platinum  metals  give  precipitates  with 
saturated  strychnine  sulphate.  In  the  absence  of  all 
other  platinum  metals,  the  osmium  in  sodium  chloro- 
osmate  is  determined  accurately  by  precipitation  of 
the  strychnine  compound  (C21H2202N2)30s  (factor 
0-1758).  It  is  suggested  that  in  this  compound 
osmium  has  the  co-ordination  number  6.  A  quantit¬ 
ative  separation  of  osmium  from  ruthenium  is 
effected,  since  the  strychnine  compounds  of  both 
metals  are  soluble  in  boiling  50%  aqueous  ethyl 
alcohol,  but  that  of  osmium  alone  is  reprecipitated 
immediately  on  cooling  the  liquid. 

J.  G.  A.  Griffiths. 

Apparatus  for  the  determination  of  corrected 
m.  p.  c.  Junge  (Chem.-Ztg.,  1929,  53,  996).— The 
apparatus  consists  of  a  jacketed  heating  tube  con¬ 
taining  a  small  quantity  of  heating  liquid  into  which 
are  immersed  the  thermometer  and  specimen.  The 
bottom  of  the  jacket  is  connected  externally  with  the 
top  by  means  of  a  narrow  circulating  tube  which  can 
be  heated  at  its  lowest  part  by  a  small  flame.  The 
jacket  is  filled  with  sulphuric  acid,  which,  on  applic¬ 
ation  of  the  flame,  is  caused  to  circulate,  thus  ensuring 
regular  even  heating  of  the  specimen  and  keeping  the 
stem  of  the  thermometer  at  the  same  temperature  as 
the  bulb.  A.  R.  Powell. 

Ebullioscopic  apparatus  for  study  of  mixtures 

of  liquids.  W.  Swientoslawski  (Rocz.  Chem., 
1929,  9,  608— 614).— See  this  vol.,  56. 
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Ebullioscopic  and  tonometric  determinations. 
W.  Swientoslawski  (Bull.  Acad.  Polonaise,  1929, 
A,  434— 486).— Seo  A.,  1929,  780. 

Arrangement  for  obtaining  a  steady  flow  of  gas 
at  constant  low  pressure,  F.  G.  Slack  (Rev.  Sci. 
Instr.,  1930,  1,  33 — 35). — The  pressure  of  hydrogen 
generated  electrolytically  is  transmitted  to  a  mercury 
manometer  which  makes  and  breaks  the  generating 
circuit  by  means  of  a  relay.  C.  W.  Gibby. 

Capillary  manometer  system  for  preparing 
mixtures  of  gases  with  a  very  high  ratio  between 
components.  E.  Q„  Adams  and  E.  R.  H.  Char- 
rENTiER  (Rev.  Sci.  Instr.,  1930,  1,  9 — 12). — The 
rate  of  flow  of  each  gas  is  measured  by  the  pressure 
produced  in  a  calibrated  manometer  when  it  flows 
through  a  capillary  tube.  C.  W.  Gibby. 

Growth  of  single  crystals  of  low-m.  p.  metals 
in  vacuum.  J.  H.  Dillon  (Rey.  Sci.  Instr.,  1930, 
1,  36 — 38). — The  metal  is  out-gassed  at  a  temperature 
60°  above  the  m.  p.  for  24  hrs.  in  a  pyrex  tube,  and 
filtered  through  a  capillary  into  a  limb  which  is  then 
sealed  off  and  lowered  slowly  into  a  furnace  kept 
about  60°  above  the  m.  p.  C.  W.  Gibby. 

Platinum  contamination  of  palladium  in 
palladium  point  determinations.  C.  L.  Utter- 
back  (Rev.  Sci.  Instr.,  1930, 1,  39— 44).— Spectral  and 
chemical  analyses  show  that  palladium  heated  in 
contact  with  platinum  becomes  contaminated  with 
the  latter,  with  increasing  velocity  at  temperatures 
above  1 100°.  Samples  of  palladium  held  by  platinum 
supports  close  together  melt  at  a  higher  temperature 
than  if  the  supports  are  further  apart. 

C.  W.  Gibby. 

Methods  and  apparatus  used  in  the  cryogenic 
laboratory.  XXIII.  Horizontal  cryostat  for  the 
measurement  of  magnetic  susceptibilities  at  low 
temperatures.  E.  C.  Wiersma  and  H.  R.  Woltjer 
(Proc.  K.  Akad.  Wetensch.  Amsterdam.,  1929,  32, 
1046 — 1053). — An  apparatus  employing  Weiss’ 
method  for  the  determination  of  magnetic  suscepti¬ 
bility,  and  a  vapour  cryostat  for  use  therewith,  are 
described.  H.  F.  Gillbe. 

Simple  cryostat.  E.  Zintl  and  S.  Neumayr 
(Ber.,  1930,  63,  [B],  234 — -236). — An  apparatus  is 
figured  and  described  which  differs  from  that  of 
Shinozaki  and  Hara  (A.,  1926,  1118)  essentially  only 
in  the  thermoregulator.  H.  Wren. 

Freezing  mixture.  F.  Noack. — See  B..  1930, 
124. 

Refractometer.  E.  E.  Jelley  (J.  Sci.  Instr., 
1930,  7,  14 — 19). — The  principle  employed  is  that  of 
grazing  incidence,  the  plate  of  material  under  examin¬ 
ation  being  immersed  in  a  liquid  of  high  refractive 
index,  such  as  1 -bromonaphthalene  or  carbon  tetra¬ 
chloride.  The  refractive  indices  of  thin  films  of 
aqueous  solutions,  celluloid,  etc.  can  also  be  deter¬ 
mined  by  enclosing  the  film  between  two  glass  plates 
of  high  refractive  index  prior  to  immersion.  The 
apparatus  is  cheap  and  easily  constructed  and  yields 
results  which  are  accurate  to  0  0002 — 0-0003. 

H.  F.  Harwood. 

Scale  for  determining  the  refractive  indices  of 
liquids  under  the  microscope.  G.  Linck  and  E. 


Kohler  (Chem.  Erde,  1930,  4,  45S). — A,  set  of  eleven 
powdered  glasses  ranging  in  n  from  1-5400  to  1-8052, 
also  fluorite  n  1-4339,  is  supplied  ,  for  checking  the 
values  of  the  liquids  used  for  the  determination  of  the 
refractive  indices  of  minerals  by  the  immersion  method 
under  the  microscope.  L.  J.  Spencer. 

Trustworthiness  of  refractometric  tables.  A. 
Karvonen  (Suomen  Kern.,  1929,  2,  115 — 117). — 
The  tables  for  calculating  refractive  indices  from 
refractometer  readings  are  not  always  free  from 
error.  R.  Cuthill. 

Fallacious  determination  of  the  specific  heats 
of  gases  by  the  explosion  method.  0.  C.  de  C. 
Ellis  (Nature,  1930,  125,  165 — 166). — Determin¬ 
ations  of  the  specific  heats  of  gases  by  measurements 
of  the  maximum  pressure  developed  on  explosion  are 
fallacious,  since,  as  is  shown  by  a  consideration  of  the 
mechanism  of  such  explosions,  the  constitution  of  the 
gas  at  the  moment  of  maximum  pressure  is  unknown, 
and  the  gas  cannot  be  homogeneous,  nor  can  com¬ 
bustion  cease  before  sensible  cooling  occurs. 

L.  S.  Theobald. 

Small  gas-muffle  oven.  II.  F.  W.  Horst 
(Chem.  Fabr.,  1929,  513).— Several  minor  modific¬ 
ations  of  the  muffles  previously  described  (A.,  1929, 
1033)  are  described.  A.  R.  Powell. 

Rapid  evaporation.  I,  II.  H.  N.  Naumanx 
(Biochem.  Z.,  1929,  216,  136—153,  154— 164).— I. 
The  efficiencies,  of  laboratory  apparatus  and  methods 
for  evaporation  and  distillation  of  liquids  and  solu-  s 
tions  have  been  investigated  and  performances  have  ( 
been  compared  with  calculated  values,  Tho  dis¬ 
tillation,  under  reduced  pressure,  of  large  volumes  of  ; 
liquid  can  be  conveniently  and  efficiently  carried  j 
out  with  the  help  of  a  modified  form  of  Liebig  con¬ 
denser  having  a  copper  condensation  tube. 

II.  Small  volumes  of  liquid  such  as  those  used  in 
micro-analysis  may  be  accurately  concentrated  to  a 
required  volume  in  a  vacuum  desiccator  containing  a  j 
heater  which  warms  the  liquid  from  above.  A  special  \ 
form  of  evaporating  dish  having  a  small  graduated  j 
cylindrical  attachment  at  its  base  is  used.  : 

W.  McCartney. 

Reproducibility  and  constancy  of  the  Weston  j 
element  accepted  as  international  standard.  ' 
A.  K.  Kolosov  (J.  Appl.  Chem.,  Russia,  1929,  2, 
369—388). — The  preliminary  purification  of  mercury 
by  electrolysis  is  described.  Crushed  crystals  of 
mercurous  sulphate  gave  a  higher  E.M.F.  than  the 
original  crystals.  Elements  prepared  v-ith  electrolytes 
to  which  sulphuric  acid  of  a  concentration  0-1  Ar  or 
greater  is  added  are  characterised  by  a  decrease  in 
E.M.F.  with  time.  The  E.M.F.  increases  when 
mercurous  sulphate  is  oxidised  in  a  current  of  air, 
but,  contrary’  to  the  effect  of  hydrolysis,  it  remains 
constant  over  a  long  period.  The  behaviour  of  the 
standard  elements  constructed  is  described. 

Chemical  Abstracts. 

New  types  of  glass  filtering  apparatus.  P.  H. 
Prausnitz  (Chem.-Ztg.,  1929,  53,  935—936,  955— 
956)1— Various  now  types  of  glass  Buchner  funnels, 
Soxhlet  tubes,  and  extraction  apparatus  in  which 
fused-in  filter  discs  of  sintered  glass  are  employed,  are 
illustrated  and  briefly  described.  A.  R.  Powell. 
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Apparatus  for  hot  filtration  of  saturated 
solutions.  S.  H.  Bertram  and  W.  A.  yah  Meters 
(Chem.  Weekblad,  1930,  27,  7 — 8). — A  simple 
apparatus  for  filtering  saturated  solutions  in  volatile 
solvents,  in  which  the  filter  is  heated  by  means  of  the 
vapour  of  the  solvent,  is  described.  S.  I.  Levy. 

Universal  distillation  apparatus.  R.  Katt- 
wtnkel  (Chem.  Fabr.,  1930,  18 — 20). — Various  forms 
of  apparatus  for  different  purposes,  in  which  the 
condenser  is  vertically  above  the  distillation  fiask,  are 
described.  Vapours  ascend  by  a  side-tube  entering 
the  condenser  above  the  lowest  point,  the  latter 
being  extended  to  one  side  to  form  measuring  con¬ 
tainers,  extraction  thimbles,  reaction  vessels,  etc. 
Several  applications  are  described.  S.  I.  Levy. 

High-frequency  field.  I.  H.  Rheinboldt  and 
A.  Hessel  (Ber.,  1930,  63,  [B],  84 — 87). — An  ap¬ 
paratus  suitable  for  the  examination  of  substances 
in  a  high-frequency  field  is  based  on  that  described 
by  Esau  (Elektrotechn.  Z.,  1926,  321).  Only  com¬ 
pounds  which  have  a  certain  electrical  conductivity 
suffer  change.  Finely-divided  metals  and  active 


charcoal  become  incandescent.  Pure  water,  in 
contrast  to  tap-water,  is  almost  unchanged,  but 
addition  of  small  amounts  of  electrolyte  causes  the 
liquid  to  boil  more  or  less  rapidly.  Moist  glass  is 
heated  to  melting,  whereas  dry  glass  is  unaffected. 
Hydrated  salts  are  dehydrated.  Moist  potassium 
permanganate,  in  contrast  to  the  dry  salt,  becomes 
decomposed.  Organic  solvents  remain  unaffected 
when  absolutely  anhydrous.  Gases  are  unchanged 
at  normal  pressure,  but  glow  under  about  30  mm. 
pressure.  Carbon  monoxide  and  oxygen  afford 
carbon  dioxide.  Hydrated  sulphates  of  copper,  nickel, 
manganese,  and  ferrous  iron  are  decomposed  in 
air  with  production  of  the  metal  or  its  oxide.  Mer¬ 
curic  oxide  is  decomposed  thermally.  Petroleum 
and  aromatic  hydrocarbons  in  presence  of  air  give 
tars.  Primary  alcohols  are  oxidised  to  aldehydes  in 
presence  of  air  or  oxygen.  Iodine  combines  rapidly 
with  oxygen  and  sulphur  dioxide  with  chlorine. 
Ethylenic  compounds  react  with  hydrogen. 

H.  Wren. 

Ultra-violet  solar  radiation  and  the  solaris- 
ation  of  window  materials.  IV.  W.  Coblentz  and 
R.  Stair.— See  B.,  1930,  103. 
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Ozone  in  northern  and  southern  hemispheres. 
F.  G.  Fowle  (J.  Terrest.  Mag.  Atm.  Elec.,  1928,  3, 
151—157). — Solar  and  magnetic  observations  on 
Table  Mt.  are  correlated  with  variations  in  the  ozone 
content  of  the  atmosphere.  Chemical  Abstracts. 

Iodine  content  of  sea-water.  J.  F.  Reith  (Rec. 
trav.  chim.,  1930,  49,  142 — 150). — The  iodine  content 
of  sea-water  may  bo  satisfactorily  determined  by 
Winkler’s  method  (A.,  1916,  ii,  109),  and  the  alcohol 
extraction  method  (cf.  von  Fellenberg,  Biochem.  Z., 
1923,  139,  404)  is  also  applicable  if  tho  final  titration 
of  the  iodic  acid  is  carried  out  in  presence  of  acetic 
acid,  to  prevent  interference  by  bromides  (cf.  A., 
1929,  667).  Sea-water  from  various  localities  has 
been  examined,  the  results  varying  only  from  43  to 
69  y  of  iodine  per  litre,  from  which  it  is  inferred  that 
the  discrepancies  in  the  figures  obtained  by  previous 
Workers  are  due  to  analytical  errors.  No  evidence  of 
the  presence  of  organically  combined  iodine  was 
found,  and  the  iodine  content  of  deep  sea- water 
proved  not  to  differ  very  much  from  that  of  surface 
water.  R.  Cuthill. 

Buszite.  E.  Steinwachs  (Zentr.  Min.  Geol., 
1929,  A,  202—205;  Chem.  Zentr.,  1929,  ii,  1146).— 
A  crystal  of  buszite  from  Khan,  S.W.  Africa,  is 
ditrigonal-bipyramidal,  a  :  c  =  1  :  1-1792,  II  51,  n 
1‘72.  Silica,  neodymium,  praseodymium,  erbium, 
and  some  europium  are  present..  A.  A.  Eldridge. 

South  Australian  algal  limestones  in  process 
of  formation.  D.  Mawson  (Quart.  J.  Geol.  Soc., 
1929,  85,  613 — 623). — Three  types  of  recent  lime¬ 
stones  from  the  low-lying  land  on  the  south-eastern 
coast  of  South  Australia  are  described  :  (1)  Discs 
(  '  biscuits  ”)  covering  the  surface  of  swampy  ground, 
which  dries  up  during  the  summer.  They  are  en¬ 


crusted  with  bluish-green  alga;,  which  evidently 
caused  the  precipitation  of  the  calcium  carbonate. 
(2)  A  roof -formation  on  the  shore  of  a  lake  shows 
algal  growths  of  Lilholhamnion.  Anatysis  gave 
MgO  4-73%.  (3)  Dolomitic  lake-marl  in  tho  bed  of 
shallow  lakes,  which  dry  up  during  the  summer. 
Analysis  shows  CaO  2S-60,  MgO  12-46,  Si02  5-84,  etc. 

L.  J.  Spencer. 

Tourmaline  group.  E.  Machatschki  (Chem. 
Erde,  1930,  4,  455 — 457).— A  criticism  of  the  formula 
of  tourmaline  proposed  by  Kunitz  (A.,  1929,  905). 

L.  J.  SrEN’CER. 

Experimental  weathering  of  felspar.  0.  Tamm 
(Chem.  Erde,  1930,  4,  420 — 430). — Felspar  when 
ground  in  cold  water  in  a  rotating  vessel  for  a  long 
period  reduces  to  particles  of  2  to  0-2  g  in  size.  Tho 
water  has  an  alkaline  reaction  and  the  fine  powder 
contains  about  2%  of  water.  L.  J.  Spencer. 

Dolomitisation  of  Middle  Devonian  [limestone] 
in  the  Eifel.  P.  Mullers  (Chem.  Erde,  1930,  4, 
431 — 454). — Mail}'  analyses  are  given  of  the  dolomite- 
rock  in  the  Gerolstein  basin.  They  show  in  the 
majority  of  cases  80 — 96%  of  dolomite  (CaC0?,MgC03), 
but  in  a  few  streaks  only  1—2%.  The  rock  is  a  coral- 
reef  formation  and  the  dolomitisation  took  place  con¬ 
temporaneously  by  the  action  of  the  sea-water.  The 
undolomitised  streaks  represent  lagoon  deposits. 

L.  J.  Spencer. 

Dehydration  and  rehydration  of  kaolin.  P. 
Schachtschabel  (Chem.  Erde,  1930,  4,  395 — 419). — 
Kaolin  after  being  heated  at  400 — 800°,  when  most 
of  the  water  is  lost,  is  capable  of  taking  up  water 
again.  This  is  effected  very  slowly  at  110°,  but  under 
pressure  at  175 — 205°  all  the  water  is  restored  after 
100  lira.  The  rehydrated  kaolin  differs  from  the 
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original  material  by  being  partly  soluble  in  hydro¬ 
chloric  acid,  in  its  dehydration  curve,  refractive 
index,  and  X-ray  pattern,  but  these  differences 
become  less  marked  after  prolonged  heating  of  the 
material  in  water  at  200°.  L.  J.  Spencer. 

Rocks  of  Gomera,  Canary  Islands.  W. 
Muller  (Chem.  Erde,  1930,  4,  369 — 394). — The 
Tertiary  or  post-Tertiary  volcanic  rocks  of  the  island 
of  Gomera  are  underlain  by  a  series  of  extensively 
weathered  rocks  which  were  believed  by  Gagel  (1925) 
to  represent  a  much  older  “  Grundgebirge.”  A  de¬ 
tailed  examination  with  several  analyses  of  these 
rocks  shows  that  they  are  only  the  weathered  equiv¬ 
alents  of  the  ordinary  types  of  volcanic  rocks,  which 
include  basalts,  trachytes,  and  trachytic  phonolites. 
Analyses  are  also  given  of  the  portions  of  the 
weathered  rocks  soluble  in  hydrochloric  acid. 

L.  J.  Spencer. 

Geology  of  Maine.  IV.  Geology  of  the 
Catahdin  area.  I.  A  new  rhyolite  from  the 
State  of  Maine.  E.  S.  C.  Smith  (Amer.  J.  Sci., 
1930,  [v],  19,  6 — 8). — An  analysis  of  the  rhyolite  is 
given.  C.  W.  Gibby. 

Samarskite  from  Petaca,  New  Mexico.  F.  L. 
Hess  and  R.  C.  Wells  (Amer.  J.  Sci.,  1930,  [v],  19, 
17 — 26). — Analyses  of  the  samarskite  are  given.  It 
consists  of  two  parts,  of  formulae  approximately 
Y203,Nb205  and  2Y203,3Nb205.  The  ages,  calculated 
from  the  following  data,  are  found  to  be  1-5  X  108 
and  3  X  108  years,  respectively :  U  4-85,  Th  0-97, 
Pb  0-1%,  and  U  10-66,  Th  1-39,  Pb  0-40%. 

C.  W.  Gibby. 

Minerals  of  Transylvania.  D.  Giu§ca  (Bull. 
Acad.  Sci.  Roumaine,  1929,  12,  10 — 17). — Crystallo¬ 
graphic  descriptions  of  barytes  crystals  from 
Transylvania  are  given,  C.  W.  Gibby. 

Sapphirin  from  Alpe  Brasciadega,  Val  Codera, 
Italy.  H.  P.  Cornelius  and  E.  Dittler  (Neues 
Jahrb.  Min.,  1929,  59,  27—64;  Chem.  Zentr.,  1929, 
ii,  1640 — 1641). — The  sapphirin,  isolated  by  means 


of  sulphuric  and  hydrofluoric  acids,  contained  Si02 
15-19,  TiO,  0-25,  A1203  61-69,  Fe  4-31,  MnO  0-12, 
CaO  0-49,  MgO  16-23,  HaO  +  1-60,  H20  -  0-19%, 
corresponding  with  the  formula  Mg  (Fe,  Mn,  Ca, 
H2)11Al21Si6067.  A.  A.  Eldridge. 

Bohemian  clay.  G.  Linck  and  E.  Kohler 
(Chem.  Erde,  1930,  4,  459— 460).— A  clay  from  the 
Tertiary  lignite  beds  was  analysed  in  bulk  and  also 
the  portion  soluble  in  hydrochloric  acid  after  ignition 
at  600°,  and  the  dehydration  curve  is  plotted.  It 
contains  47-58%  of  kaolin  with  18-94%  of  amorphous 
material,  40%  of  quartz,  and  some  mica,  pyrite,  and 
organic  matter.  L.  J.  Spencer. 

Japanese  acid  clay.  IV.  Determination  of 
water.  K.  Kobayashi,  K.  Yamamoto,  and  K.  Bito 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  297— 298b).— 
The  water  contents  of  Japanese  acid  clays,  fuller’s 
earth,  silica,  alumina  and  aluminium  silicate  gels, 
and  kaolin  have  been  determined  by  means  of  the 
thermobalance.  The  heating  curves  of  silica  and 
aluminium  silicate  gels  resemble  those  of  acid  clays, 
but  differ  from  that  of  kaolin.  C.  W.  Gibby. 

Genesis  of  Japanese  acid  clay.  K.  Kobayashi 
and  K.  Yamamoto  (J.  Soc.  Chem.  Ind.  Japan,  1929, 
32,  174 — 175b). — Japanese  acidic  clay  is  found 
exclusively  along  an  intrusion  of  liparite  through 
pliocene  strata;  its  formation  is  attributed  to  the 
interaction  of  sodium  felspar  and  sodium  silicate 
under  the  influence  of  gases  such  as  carbon  dioxide, 
sulphur  dioxide,  hydrogen  sulphide,  and  steam. 
The  presence  of  ferric,  calcium,  and  magnesium 
oxides  is  probably  due  to  accidental  contamination 
and  also  to  adsorption  by  the  clay. 

H.  F.  Gillbe. 

Brown  soils  of  Crimea  and  Caucasus.  L.  I. 
Prassolov  (Chem.  Erde,  1930,  4,  461 — 474). — A 
review  of  Russian  papers.  L.  J.  Spencer. 

Chemical  composition  of  peat.  S.  A.  Waksman 
(Amer.  J.  Sci.,  1930,  [v],  19,  32 — 54). — A  discussion. 

C.  W.  Gibby. 


Organic  Chemistry. 


Action  of  benzoyl  peroxide  on  saturated  hydro¬ 
carbons.  J.  Boesekkn  and  A.  Gaster  (Rec.  trav. 
chim.,  1930,  49,  102 — 108). — When  benzoyl  peroxide 
is  boiled  with  purified  petroleum  (b.  p.  95 — 100°), 
carbon  dioxide  (1  mol.)  is  evolved  and  benzene, 
benzoic  acid,  heptvlbenzene,  and  probably  a  tert.- 
heptyl  alcohol  (isolated  after  hydrolysis)  are  formed ; 
small  amounts  of  unidentified  acid  products  are  also 
produced.  Reaction  appears  to  occur  in  the  manner 
formulated  by  Gelissen  and  Hermans  (A.,  1925,  i, 
545),  Using  «- octane,  decomposition  begins  at 
about  100°,  and  carbon  dioxide,  benzene,  and  benzoic 
acid  are  initial  products  of  the  reaction.  Hydrolysis 
of  the  neutral  products  formed  during  the  reaction 
gives  benzoic  acid,  a  mixture  ( ?)  of  see. -octyl  alcohols, 
and  resinous  products.  H.  Burton. 

Polymerisation.  XII.  Polymeric  forms  of 
isobutylene.  S.  V.  Lebedev  and  G.  G.  Kobltansky 


(Ber.,  1930,  63,  [B],  103 — 112). — isoButylene,  when 
heated  in  a  hard  glass  tube  at  200°  for  14  days,  yields 
6 — 8%  of  polymerised  products,  from  which  only 
triisobutylene  could  be  isolated.  The  action  of 
sulphuric  acid  on  isobutylene  affords  predominatingly 
triisobutylene  with  a  very  small  amount  of  diiso¬ 
butylene  and  a  less  volatile  residue  which  could  not 
be  separated  into  its  components  by  fractional  dis¬ 
tillation.  Butlerov’s  triisobutylene  is,  however, 
separable  into  two  portions,  (a)  b.  p.  179 — 181° 
(corr.),  56°/10  mm.,  d{‘  0-7590,  1-43138,  and 

(6)  b.  p.  195—196°  (corr.),  75— 77°/12  mm.,  df  0-7763, 
ra'n  1-44062.  isoButylene  readily  undergoes  poly¬ 
merisation  in  presence  of  Florida  earth  activated  by 
previous  ignition  at  about  300°  (cf.  Lebedev  and 
Filonenko,  A.,  1925,  i,  225).  Reaction  is  very 
marked  at  —80°.  If  the  gas  is  passed  over  the 
unheated  catalyst,  the  temperature  of  the  latter  rises 
immediately  to  110 — -135°  and  then  slowly  falls. 
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At  200°  reaction  is  very  slow,  whereas  at  290°  the 
isobutylene  is  partly  decomposed  with  deposition  of 
carbon  on  the  catalyst.  Prolongation  of  the  period 
of  contact  of  hydrocarbon  and  earth  leads  to  an 
increase  in  the  proportion  of  more  highly  polymerised 
forms.  The  following  polymerides  are  isolated  by 
fractional  distillation  of  the  crude  products  :  diaso- 
butylenc,  (C4H8)2,  b.  p.  101— 102°/762  mm.,  df 
0-7195,  nf}  1-41123,  the  identity  of  which  with  But¬ 
lerov’s  product  is  established  by  physical  constants 
and  by  the  similarity  in  the  course  of  hydrogenation 
of  the  two  products ;  the  substance  slowly  passes  into 
tetra isobutylene  when  preserved  at  the  atmospheric 
temperature  in  contact  with  Florida  earth;  triiso¬ 
butylene,  b.  p.  178-5— 179-5°  (eorr.),  df  0-7600,  nf 
1-43060,  apparently  identical  with  the  trimeride  of 
lower  b.  p.  (see  above),  which  does  not  further  poly¬ 
merise  in  presence  of  Florida  earth  and  is  hydro¬ 
genated  only  slowly;  tetraisobutylene,  (C4H8)4,  b.  p. 
106° /7  mm.,  df  0-7944,  riff  1-44817 ;  pentaisobutylene, 
b.  p.  148°/7  mm.,  df  0-8176,  riff  1-46006,  which  appears 
to  be  formed  also  from  di-  and  tri -isobutylene  in 
presence  of  Florida  earth;  the  tetra-  and  penta- 
compounds  do  not  polymerise  further  and  can  be 
hydrogenated  only  with  extreme  slowness;  hexaiso- 
butylene,  b.  p.  158— 161°/2-5  mm.,  df  0-8340,  nf 
1-46841 ;  heptaisobutylene,  b.  p.  183 — 186°/2  mm., 
df  0-8455,  nf  1-47393.  The  residue  remaining  after 
the  separation  of  the  heptameride  is  colourless  and 
very  viscous ;  there  appears  little  prospect  of  isolat¬ 
ing  higher  polymerides,  since  the  temperature  re¬ 
quired  for  distillation  under  very  greatly  reduced 
pressure  is  sufficiently  high  to  cause  depolymerisation. 
The  following  changes  appear  to  be  established : 
C4H8+C4H8  — ^  (C4H8)2;  (C4H8)2+C4H8  — 

(04H8)3  '>  2(C4H8)2 — >■  (C4H8)4;  (C4H8)2-f-(C4H8)3  >- 

(C4H8)5.  H.  Wren. 

Illipene,  and  higher  alcohols  in  commercial 
illipe  butter.  M.  Tsujimoto  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  365 — 367b). — The  unsaponifiable 
matter  of  illip6  butter  was  treated  with  95%  alcohol, 
and  the  insoluble  portion  was  crystallised  from  ethyl 
acetate.  So  obtained,  illipene  has  in.  p.  64°,  iodine 
value  352-0,  probable  formula  or  CS5H108; 

it  decomposes  on  attempted  distillation  at  4-5  mm., 
and  appears  to  be  rather  susceptible  to  atmospheric 
oxidation.  It  yields  an  ether-insoluble  bromide  and 
by  hydrogenation  furnishes  a  white,  viscous  semi¬ 
solid,  m.  p.  about  100°,  iodine  value  56. 

The  solution  of  the  portion  of  the  unsaponifiable 
matter  dissolved  by  alcohol  yielded  when  concen¬ 
trated  a  higher  alcohol,  bassisterol,  C27H460,  m.  p. 
210 — 211°,  iodine  value  71-5,  [a]“  +26-4°  in  ether. 
Bassisterol  does  not  give  a  precipitate  with  digitonin, 
but  affords  a  pink  colour  with  acetic  anhydride  and 
sulphuric  acid;  the  hydroxyl  group  appears  to  be 
difficult  to  acetylate.  C.  W.  Shoppee. 

cfs-trans-Ethylenic  isomerism.  Addition  of 
two  atoms  of  hydrogen  to  the  acetylenic  linking. 
M.  Bourguel  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
1067 — 1091). — The  hydrogenation  of  tolane,  six 
acetylenic  acids,  one  diacid,  one  alcohol,  one  glycol, 
and  one  aldehyde  in  presence  of  colloidal  palladium 
stabilised  by  starch  (A.,  1928,  28)  uniformly  gives  the 


cis-ethylenic  derivative.  The  contradictory  results 
obtained  by  other  methods  are  attributed  to  the 
instability  of  the  nascent  molecule  which  is  then 
sensitive  to  the  influence  of  reagents  that  normally 
have  little  isomerising  influence.  Support  for  this 
view  is  afforded  by  the  increased  rate  of  formation 
of  the  internal  oxide  of  ps-dimethyl-Ar-liexene-fis-diol 
in  the  hydrogenation  of  (k-dimethyl-Av-hexinene- 
pe-diol  in  acid  medium  as  compared  with  the  direct 
dehydration  of  the  hexenediol  in  acid  medium  (A., 
1928,  989)  and  the  rapid  increase  in  the  rate  of  poly¬ 
merisation  of  phenylpropinene  under  hydrogenation 
at  20°. 

Thus  hydrogenation  of  phenylpropiolic  acid  in 
ethyl  acetate  yields  primarily  Liebermann’s  alloiso- 
cinnamic  acid,  m.  p.  55 — 56°,  together  with  its  more 
stable  transformation  products,  Erlenmeyer’s  iso- 
cinnamic  acid,  m.  p.  37 — 38°,  and  ollocinnamic  acid, 
m.  p.  67 — 68°,  but  no  Irona-isomeride.  Acetylene- 
dicarboxylic  acid  similarly  yields  maleic  acid  and 
tolane,  isostilbenc,  b.  p.  140-5 — -141°/13  mm.,  d'1 
1-023,  w',5  1-620,  containing  less  than  2%  of  stilbene 
(formed  by  isomerisation  during  distillation) .  Phenyl¬ 
propiolic  alcohol  yields  cis -cinnamyl  alcohol,  b.  p. 
125-5° /13-5  mm.,  da  1-044,  riff  1-582  (phenylurethane, 
m.  p.  89-5°),  the  known  alcohol  of  higher  b.  p.  and 
density  being  therefore  the  frans-isomeride.  Hydro¬ 
genation  of  methyl  A°-propinenyl  ketone  yields  a 
mixture,  b.  p.  110 — 130°,  of  saturated,  olefinic,  and 
acetylenic  ketones.  Methyl  phenylethinyl  ketone 
gives  a  similar  mixture  containing  phenyl  styryl 
ketone  and  a  saturated,  b.  p.  119 — 121°/16  mm.,  and 
acetylenic  ketone,  b.  p.  126 — 127°/16  mm.  A“-Pentin- 
enoic  acid  affords  cis-A a-pe?itenoic  acid,  b.  p.  88 — 88-5°/ 
15  mm.,  »;}  1-448,  d”  0-988,  isomeric  with  the  acid 
obtained  by  Auwers  (A.,  1923,  i,  746)  which  is  re¬ 
garded  as  the  <ra»s-isomeride.  Similarly,  A°-hexin- 
enoic  acid  yields  cis-Aa-hexe?ioic  acid,  b.  p.  100-5 — 
101-5°/15  mm.,  201— 202°/760  mm.,  d 21  0-962,  n21 
1-4495,  and  A“-oct-inenoic  acid,  cis-A a-octenoic  acid, 
b.  p.  127°/15  mm.,  d‘°  0-944,  n15  1-456,  converted  by 
insolation  in  presence  of  iodine  into  the  trans-wo- 
meride,  m.  p.  5 — 6°,  b.  p.  143°/15  mm.,  d 17  0-944, 
n'i  1-461.  Aa-Noninenoic  acid  yields  cis-Aa-nonenoic 
acid,  b.  p.  140°/15  mm.,  dl>  0-9315,  nff  1-458,  similarly 
converted  into  the  trans-isomenrfe,  b.  p.  154-5°/15 
mm.,  m.  p.  1 — 2°,  dn  0-936,  nf  1-4635.  The  structures 
of  the  cis-  and  Irawa-isomerides  of  this  series  of  acids 
are  based  on  the  relation  between  the  physical  con¬ 
stants  and  those  of  crotonic  and  isocrotonic  acids. 

[With  J.  Yvon.] — Tetrolic  acid  on  hydrogenation 
similarly  yields  isocro tonic  acid,  m.  p.  14 — 15°, 
b.  p.  169°,  dli  1-028,  n"  1-446,  and  no  crotonic  acid. 
Phenylpropiolaldchyde  when  hydrogenated  under 
these  conditions  is  hydrogenated  in  the  aldehydic 
group,  yielding  three  unsaturated  compounds.  The 
diethylacetal,  obtained  by  Moureu  and  Delange’s 
method  (A.,  1904,  i,  650),  undergoes  hydrolysis,  yield¬ 
ing  a  mixture  containing  p-phenylpropaldehyde,  but 
no  cinnamaldehyde.  Hydrogenation  in  dimethyl- 
cyclohexane,  which  has  no  solvent  power  for  water, 
yields  an  acetal,  b.  p.  130 — 132°/16  mm.,  dli  0-966, 
w'il  1-492,  probably  the  diethylacetal  of  cw-cinnam- 
aldehvde,  hydrolysed  to  cis -cinnamaldehyde,  b.  p. 
Ill— 113°/16  mm.,  df  1-032,  nf,  1-565,  probably  con- 
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taming  some  saturated  aldehyde,  but  not  the  known 
cinnamacetal,  which  is  regarded  as  having  the  trans- 
structure  (from  the  relation  of  cinnamic  acid:  to 
cinnamaldehyde). 

[With  Rambaud.] — Hydrogenation  of  [k-dimcthyl- 
A-y-hcxinene-Ss-diol  in  presenco  of  palladium  and 
starch  at  pa  7-1  or  in  0  01A7-sodium  carbonate 
yields  mainly  the  cis-glycol,  the  proportion  of  irans- 
isomeride  being  increased  in  heterogeneous  or  acid 
medium;  in  the  latter  case  the  dehydration  of  the 
cts-glycol  already  noted  also  occurs  and  tends  to 
mask  the  formation  of  the  irons-isomeride  which 
yields  no  internal  oxide.  R.  Brightman. 

Preparation  of  alkyl  chlorides  from  the  corre¬ 
sponding  alcohols.  R.  H.  Crark  and  IT.  It.  L. 
Streight  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],:23,  III, 
77 — 89).— Alkyl  chlorides  have  been  prepared  from 
methyl  and  ethyl,  the  isomeric  propyl,  butyl,  and  amyl 
alcohols,  w-hexyl,  n-heptyl,  n-octyl,  “  capryl,”  n-nonyl, 
cetyl,  allyl,  and  cinnamyl  alcohols,  ethylene,  propylene, 
arid  trimethylene  glycols,  benzyl  alcohol,  phenyl- 
methylcarbinol,  and  triphenylcarbinol.  Pour  methods 
have  been  compared,  viz.,  the  action  of' (a)  hydro¬ 
chloric  acid  in  presence  of  zinc  chloride  (Norris -and 
Taylor,  A.,  1924,  i,  602),  (6)  phosphorus  trichlpride  and 
zinc  chloride  (Dehn  and  Davis,  A.,  1907,  i,  885),  (c) 
phosphorus  pentachloride  and  zinc  chloride,  and  (d) 
thionyl  chloride  in  pyridine  or  benzene.  Method  (a) 
is  recommended  for  the  preparation  of  large  amounts 
of  aliphatic  chlorides  and  benzyl  chloride.  Tertiary 
alcohols  give  high  yields  of  chloride  with  hydrochloric 
acid  alone  in  the  cold.  ;  Method  (b)  gives  yields  of 
60—80%  of  primary  and  secondary  and  92 — 98%  of 
tertiary,  chlorides.  It  is  inferior  to  (a)  only  for  lower 
aliphatic  chlorides,  and  is  useful  for  the  other  chlorides. 
Method  (c)  gives  generally  increased  yields  as  com¬ 
pared  with  the  use  of  phosphorus  pientachloride  alone. 
The  yields  are  70 — 80%  with  aliphatic  alcohols,  with 
the  exception  of  «-hexyl  to  n-noriyl  alcohols,  with 
which  it  is  lower;  cetyl,  cinnamyl,  and  aromatic 
alcohols  form  tars.  Method  (d)  is  suitable  for  the 
preparation  of  small  amounts  of  pure  products. 
With  the  lower  aliphatic  alcohols  the  use  of  pyridine  is 
necessary,  with  the  others  no  solvent,  or  benzene,  is 
used.  The  yields  are  high  (SO — 99%)  except  with 
diethylcarbinol  (42—44%)  and  n-nonyl  alcohol  (62%). 
The  relative  costs  of  the  methods  are  in  the  order 
(o)  <  (ft)  <  (c)  <  (d),  except  when  the  alcohol  is 
expensive,  when  (d)  is  cheapest. 

The  following  new  or  revised  data  are  given  for  the 
chlorides  :  n-hexyl,  0-8759,  nf,  1-42364;  n-heptyl, 
<£*  0-8741,  ng  1-42S44 ;  n-octyl,  0-8745,  nf,  1-43424 ; 
n-nonyl,  b.  p.  98— 100°/23  mm.,  rig  0-8679,  n'» 
1-43692;  cetyl,  d'Q  0-S3S4;  methyl-n-hexyl,  d,% 
0-S649,  ?ig  1-42954.’  ,  R.  K.  Callow.  ’ 

Tests  for  isopropyl  alcohol.  H.  Lefeyiann  and 
C.  C.  PrxES  (Bull.  Wagner  Inst.  Sci.,  1929, 4,  47 — 50). 
— -Various  methods  for  the  detection  of  isopropyl 
alcohol  in  the  presence  of  other  alcohols  are  reviewed. 
Rae’s  method  (Pbarm.  J.,  1926,  116,  630)  slightly 
modified  (10  c.c.  of  the  sample  oxidised  with  20  c.c.  of 
1%  potassium  diehromate  solution  and  1  c.c.  of 
sulphuric  acid,  ammonia  and  a  little  ammonium 
chloride  added  to  the  first  3  e.c.  of  (  lie  distillate  which 


is  superimposed  on  a  1%  solution  of  sodium  nitro- 
prusside  in  glycerol,  a  ring  forming  at  the  contact 
zone  if  acetone,'  formed  by  the  oxidation  of  isopropyl 
alcohol,  is  present)  gives  a  positive  reaction  with  10% 
of  isopropyl  alcohol  in  50%  alcohol,  and  negative 
results  with  similar  concentrations  of  n-propyl,  n-, 
iso-,  and  Jert.-butyl  alcohols,  and  only  a  faint  ring 
with  sec.-butyl  alcohol.  Dale  and  Simmonds’  method 
(mixture  of  1  c.c.  of  the  sample,  1  c.c.  of  a  saturated 
disodium  hydrogen  phosphate  solution,  and  3  c.c.  of  a 
saturated  solution  of  potassium  permanganate  is 
warmed,  left  until  the  permanganate  is  destroyed,  and 
then  3  c.c.  of  a  1%  sodium  hydroxide  solution  and 
1  c.c.  of  1%  furfuraldehyde  solution  are  added  and  the 
mixture  is  filtered ;  addition  of  1  c.c.  of  concentrated 
hydrochloric  acid  to  the  filtrate  gives  a  red  colour  if 
isopropyl  alcohol  was  originally  present)  gave  positive 
results  with  both  the  samples  tested.  Herstein’s  test 
(Pract.  Drug.,  1922,  38)  seems  to  depend  on  the 
presence  of  some  impurity,  since  not  all  samples  of 
isopropyl  alcohol  give  this  test.  J.  W.  Baker, 

Theory  of  geometrical  stereochemistry.  A.  P. 
Semencov  — See  this  yol.,  276. 

Benzyl-alcoholic  potassium  hydroxide  and  its 
applications.  Determination  of  halogen.  S. 
Sabetay  and  J.  Bleger  (Bull.  Soc.  chim.,  1930,  [iv], 
47,  114 — -118).— Halogen  in  the  following  substances 
has  been  accurately  determined  with  benzyl-alcoholic 
potassium  hydroxide  :  glycerol  mono-  and  di-chloro- 
hydrins,  methylene  iodide,  iodoform,  chloral  hydrate, 
chloro-  and  trichloro-acetic  acid,  ethyl  a-bromo-a- 
ethylbutyrate,  iodoacetamide,  a-bromopropionamide, 
mono-  and  di-chloroquinitols,  4-chloroci/cfohexanone- 
semicarbazone,  a-bromocamphorsulphonyl  chloride, 
dibromo-  and  dichloro-styrene. ;  The  following  method 
is  used  :  0-1 — 0-3  g.  of  substance  is  heated  for  30 — 60 
min.  with  40  c.c.  of  benzyl  alcohol  and  10  g.  of 
potassium  hydroxide  in  a  pyrex  flask,  with  a  long  tube 
attached;  50  . e.c,  of  water  are  added  after  cooling  a 
little,  followed  by  30  c.c.  of  ethyl  alcohol  and  30  c.c. 
of  nitric  acid  with  a  known  excess  of  0-5Ar-alcoholic 
silver  riitratc  solution.  The  excess  of  silver  nitrate  is 
determined  by  'Volhard’s  method. 

R.  Brightman. 

Ferric  ethoxide.  R.  Sutra  (Bull.  Soc.  chim.,  1930, 
[iv],  47, 6S — 71). — A  reply  to  Thicssen  and  Koerner  (A., 
1929,  675).  Ferric  ethoxide  lias  not  been  obtained 
pure,  but  always  contains  sodium  chloride  or  magnes¬ 
ium  halides,  as  its  instability  renders  crystallisation 
impossible.  Thus  ferric  chloride  and  magnesium 
etlioxybromide,  obtained  from  magnesium  ethyl 
bromide  and  alcohol  in  benzene,  in  an  atmosphere  of 
nitrogen  yield  a  solution  of  ferric  ethoxide,  which 
slowly  crystallises  after  concentration.  Addition  of 
alcohol  or  benzene  gives  a  precipitate  containing,  e.g., 
34-6%  of  magnesium  chlorobromidc,  2-2%  of  ferric 
ethoxide,  and  63-2%  of  ether.  Ferric  ethoxide  does 
not  give  Tischtschenko’s  reaction  with  acetaldehyde, 
polymerisation  and  aldolisation  taking  place. 

1-t.  Brightman. 

Reactions  of  magnesium  compounds  with 
ethylene  oxide.  I.  Reaction  between  trimethyl¬ 
ene  oxide  and  magnesium  ethyl  bromide.  L. 
Bkrmkjo  and  V.  G.  Arando  (Anal.  Fis.  Quiin.,  1929, 
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27,  798 — 800). — Treatment  of  trimethylene  oxide  with 
magnesium  ethyl  bromide  in  ethereal  solution  yields  a 
substance  which  is  hydrolysed  to  w-butyl  alcohol  and 
trimethylene  bromohydrin,  both  in  about  30%  yield. 
If  the  mixture  is  not  heated  at  any  stage  the  yield 
may  be  raised  to  38%.  IT.  F.  Gillbe. 

Kanyl  alcohol,  a  new  alcohol  in  the  liver  oil 
of  “  Tarabakani,  ’ '  Paralithodes  Caintschatica 
(Tilesius).  M.  TsujrMOTO  (J.  Hoc.  Chem.  Ind. 
Japan,  1929,  32,  362 — 364b). — The  portion  of  the 
unsaponifiable  matter  of  the  liver  oil  soluble  in  methyl 
alcohol  at  0°  was  aeetylated  and  distilled  ;  the  fractions 
of  higher  b.  p.  were  brominated  and  the  portion  of  the 
product  soluble  in  light  petroleum  was  debrominated 
and  hydrolysed,  thereby  yielding  kanyl  alcohol,  (  !) 
ChoHisOo,  b.  p.  140—' 15b°/5  mm.,  df  0-9553,  «g 
1-4740.  When  hydrogenated,  it  gives  the  compound 
gioH2o°2»  df  0-9314,  nt  1-4555.  C.  W.  Shoppee. 

Refractive  index  of  solutions  of  certain 
y-glycols  of  the  acetylenic  and  saturated  series. 
W.  Krestinski  and  N.  Perssianzewa  (Ber.,  1930, 
63,  [B],  1.80 — 190).— The  refractive  indices  for  the 

a,  8,  p,  and  y  lines  of  ps-dimethyl-Av-hexinene-ps-diol, 

m.  p.  95°,  {3s-dimethylhexane-(3s-diol,.  m.  p.  90°, 
yS-diethyl-A5-octinene-yS-diol,  m.  p.  74°,  yC-dietliyl- 
octane-ys-diol,  m.  p.  70°,  pi-dimethyl-A'-decinene-Sy;- 
diol,  b.  p.  159— 160°/15  mm.,  df  0-9188,  nf  1-45874, 
y^-dimethyl-A!-octinene-y^-diol,  m.  p.  55°,  and  (3flB- 
trimethyipentane-ay-diol  have  been  determined  in 
part  with  the  homogeneous  material  and  in  part  with 
their  solutions  in  water,  amyl  alcohol,  cyclohexanone, 
ethyh  acetate,  and  aniline.  The  mol.  refraction  of 
acetylenic  y-glycols  in  solution  is  greater  than  the 
calculated  value  when  the  increment  for  the  triple 
linking  is  taken  into  account ;  the  mean  value  of  the 
exaltation  is  0-4 — 0-5.  The  values  for  the  mol. 
refraction  of  the  corresponding  saturated  glycols  aro 
smaller  than  the  calculated  data.  With  different 
solvents,  somewhat  distinct  deviations  are  observed 
from  case  to  case,  but,  generally,  the  effect  of  the 
solvent  is  not  very  pronounced.  In  the  case  of  pt-di- 
mcthyl-A'-decinene-Siydiol,  for  example,  the  values 
obtained  in  amyl  alcohol  or  cyclohexanone  solution 
differ  little  from  those  observed  with  the  homogeneous 
material.  H.  Wren. 

Cyclic  acetals.  I.  Formation  of  cyclic  acetals 
from  A^C-octadiene-St-diol.  C.  P.  Burt  and  F. 
Howland  (J.  Amer.  Chem.  Soe.,  1930,  52,  217 — 
219). — The  following  ethers  of  A^t-oetadiene-Ss-diol 
are  prepared  from  the  diol  and  the  requisite  alde¬ 
hyde  or  ketone  at  about  70°,  using  a  small  amount  of 
40%  sulphuric  acid  as  the  catalyst  (the  figures  in 
parentheses  are  the  percentage  yields)  :  ethylidene, 

b.  p.  88 — 89°/20  nim.  (90),  also  obtained  in  83%  yield 
using  paraldehyde;  propylidene ,  b.  p.  99—100-5°/ 
21  mm.  (90) ;  butylidene,  b.  p.  104 — 105°/15  mm.  (92) ; 
heptylidene,  b.  p.  129 — 131°/4  mm.  (85),  and  iso propyl- 
idene,  b.  p.  72— 75°/8  mm.  (71).  The  length  of  the 
aldehyde  carbon  chain  appears  to  have  no  appre¬ 
ciable  effect  on  ether  formation.  Ethers  could  not 
be  isolated  from  the  diol  and  chloral,  benzaldehyde, 
cinnamaldehyde,  or  crotonaldehyde.  H.  Burton. 

Polymerisation  and  ring-  formation.  III. 
Glycol  esters  of  carbonic  acid.  W.  H.  Carothers 


and  F.  J.  van  Natta  (J.  Amer.  Chem.  Soe.,  1930, 
52,  314 — 326).— In  agreement  with  the  theory  of 
condensation  polymerides  previously  proposed-  (A., 
1929,  1165),  ethylene,  b.  p.  238°,  m"  p.  39°,  and  tri¬ 
methylene  carbonates,  b.  p.  135°/4  mm.,  m.  p.  47 — 
48°,  can  be  obtained  in  the  monomeric  form.  The 
.  latter  ester  is,  however,  converted  by  heating  with  a 
small  amount  of  potassium  carbonate  at  130°  into 
an  additive  polymeride  (cf.  loc.  cit.),  which  on  dis¬ 
tillation  in  a  vacuum  regenerates  the  monomeric 
ester.  When  heated  at  210°,  the  polymeride  decom¬ 
poses,  yielding  some  allyl  alcohol.  Attempts  to 
polymerise  ethylene  carbonate  were  unsuccessful. 
The  polymethylene  carbonates  with  a  structural  unit 
of  7  or  more  atoms  are  all  polymeric,  Tetramethylene 
carbonate  (M— 1300—1400),  m.  p.  55 — 59°,  when 
heated  at  300— 325°/0-9  mm.,  gives  about  1%  of  a 
dimeric  tetramethylene  carbonate,  m.  p.  175 — -176°. 
Pentamethylene,  m.  p.  44—46°,  hexamethylena,.  m.  p. 
55—60°,  decamethylene,  m.  p.  55°,  and  dielhylene 
carbonates,  syrupy,  are  described,  p -Xylylene  carbonate 
exists  in  two  polymeric  forms,  m.  p.  137 — 138°  and 
177 — 185°,  soluble  and  insoluble  in  ethylene  chloride, 
respectively.  The  above  carbonates  are  all  prepared 
from  ethyl  carbonate  and  the  requisite  glycol  at  120 — 
170°,  in  presence  of  a  small  amount  of  sodium ; 
approximately  equimolecular  quantities  are  used . 

When  2  mols.  of  ethyl  carbonate  are  heated  with 
1  mol.  of  hexamcthylene  glycol,  some  QQ-dicarb- 
eihoxyhexane-oZ.-diol,  b.  p.  130 — 140°/0-8  nun.,  df, 
1-065,  1-4310,  is  obtained  together  with  poly¬ 

merised  material.  The  di-v-nitrobenzoates  of  tetra- 
and  penta-methylene  glycols  have  in.  p.  175°  and 
104— 105°,  respectively.  H.  Burton. 

Reactions  of  sulphurous  esters.  R.  Levaillant 
(Compt.  rend.,  1930,  190,  5*4—57). — a y-Dichloro- 
propyl  sulphite,  b.  p.  149°/l-5  mm.,  d\  1-531,  tif, 
1-509,  is  obtained  by  treatment  of  ay-dichloropropyl 
alcohol  with  thionyl  chloride.  In  presence  of  a  little 
iodine  the  action  of  chlorine  on  the  solution  yields 
ay-dichloropropyl  chlorosulphonate  (Blanchard,  A., 
1929,  171)  and  a(3y-trichloropropane.  p-Chloroethy  1 
sulphate  is  obtained  in  good  yield  by  heating  the 
corresponding  chlorosulphonate  and  sulphite  together 
at  160 — 180°  for  3  hrs. ;  sulphur  dioxide  and  ethylene 
dichloride  are  eliminated.  The  action  Of  sulphuryl 
chloride  on  ethyl  sulphite  (1  mol.)  at  a  low  temper¬ 
ature  yields  ethyl  chlorosulphonate,  but  when  a 
mixture  of  sulphuryl  chloride  and  ethyl  sulphite 
(2  mols.)  is  heated  at  150—160°  for  2  hrs.  ethyl 
sulphate  is  obtained  in  good  yield.  The  interaction 
of  benzoyl  chloride  and  ethyl  sulphite  at  140 — 220° 
yields  ethyl  benzoate,-  and  the  interaction  of  acetyl 
chloride  and  propyl  sulphite  in  presence  of  a  little 
zinc  chloride  yields  propjd  acetate;  alkyl  chloride 
and  sulphur  dioxide  are  eliminated  in  each  case. 
Acetic  anhydride  and  ethyl  sulphite  yield  similarly 
ethyl  acetate.  The  interaction  of  phthalic  anhydride 
and  ethyl  sulphite  to  give  ethyl  phthalate  takes  place 
at  150°  only  in  presence  of  a  little  zinc  chloride.  A 
convenient  method  of  preparing  ethyl  sulphate  is  by 
heating  ethyl  chlorosulphonate  with  ethyl  carbonate 
at  135—160°  for  *4 — 5  lira,  or  at- 110°  in  presence  of 
zinc  chloride.  R.  K.  Callow. 
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Organic  compounds  of  sulphur.  XVI. 
Thermal  transformation  of  thiocarbonic  esters 
into  thiolcarbonic  esters.  A.  Schonberg  and  L. 
von  Vargha  (Ber.,  1930,  63,  [5],  178 — 180;  cf. 
A.,  1929,  1451). — Phenyl  thiocarbonate,  CS(OPh)2, 
m.  p.  106°,  is  isomerised  when  heated  in  absence  of 
air  at  280°  into  phenyl  phenylthiolformate,  m.  p.  57°. 
Similarly,  p-naphthvlthiocarbonate,  m.  p.  212°,  at 
300°  affords  p- naphthyl  3-naplilhylihiolfor/nate,  m.  p. 
136°,  hydrolysed  hy  alkali  hydroxide  to  p-naphthol 
and  P-thionaphthol  (identified  by  oxidation  to  di+- 
naphthyl  disulphide).  H.  Wren. 

Dialkyl  sulphurdicarbothionates.  G.  S. 
Whitby  and  H.  Greenbttrg  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  21 — 24). — By  a  reaction 
analogous  to  the  conversion  of  thiuram  disulphides 
into  monosulphides  (von  Braun  and  Stechele,  A.,  1903, 
i,  618),  dialkyl  disulphurdicarbothionates  (xanthogen 
disulphides)  are  converted  into  monosulphurdicarbo- 
thionates :  (RO-CS)2S2+KCN=(RO-CS)2S+KCNS. 
The  disulphides  are  prepared  by  the  action  of  iodine 
(chlorine  is  unsuitable)  on  tho  alkali  xanthate  in 
aqueous  solution,  and  treatment  with  potassium 
cyanide  is  carried  out  in  aqueous-alcoholic  solution 
at  0 — 10°.  The  following  are  described  :  Disulphur¬ 
dicarbothionates  (xanthogen  disulphides) :  dimethyl, 
(OMe-CS)2S2,  m.  p.  22 — 22-5°;  di-n-propyl,  b.  p. 
150 — 155°/ 0-5  mm.;  dmopropyl,  m.  p.  68-5°;  di-n- 
butyl,  d22  1-158,  boils  with  decomposition  below  0-5 
mm.;  diisobutyl,  b.  p.  161 — 164°/0-5  nun.,  d22  1-1173; 
sulphurdicarbothionates  (xanthogen  monosulphides) : 
dimethyl ,  m.  p.  55° ;  diethyl,  m.  p.  52° ;  di-n-propyl, 
b.  p.  135 — 136°/0-5  mm. ;  diisopropyl,  m.  p.  54° ; 
di-n-butyl,  d22  1-121;  diisobutyl,  d22  1-126;  diiso¬ 
amyl,  an  oil. 

Diethyl  sulphurdicarboxylate,  (OEt*CO)2S,  d23 1-158 
(Holmberg,  A.,  1905,  i,  323),  is  obtained  in  the  same 
way  from  the  monosulphide,  and  also  by  the  inter¬ 
action  of  potassium  ethyl  thiolearbonate  with  ethyl 
chloroformate. 

Simple  aryl  and  alkyl  disulphides,  e.g.,  phenyl  di¬ 
sulphide,  do  not  react  with  potassium  cyanide,  but 
benzyl  tetrasulphide  is  converted  almost  quantit¬ 
atively  into  benzyl  disulphide.  R.  K.  Callow. 

Synthesis  of  lengthened  sulphur  chain  com¬ 
pounds.  P.  C.  Ray  and  S.  K.  Mitra  (J.  Indian 
Chem.  Soc.,  1929,  6,  865 — 869). — During  the  prepar¬ 
ation  of  dithiopropylene  glycol  from  trimethylene 
dibromide  and  alcoholic  potassium  hydrogen  sulphide 
(cf.  Autenrieth  and  Wolff,  A.,  1S99,  i,  579),  some 
yy'-dithioldipropyl  disulphide,  h.  p.  180°/40  mm.,  is 
also  produced.  Acetylation  of  dithiopropylene  glycol 
with  acetic  anhydride  and  a  small  amount  of  pyridine 
gives  the  diacetyl  derivative,  h.  p.  178°/50  mm., 
which  is  hydrolysed  by  15%  potassium  hydroxide 
solution  at  2S — 30°  to  the  monoacetyl  derivative,  b.  p. 
115 — 116°/40  mm.  This  is  converted  by  iodine  in 
ethereal  solution  into  yy'-diacetyldilhioldipropyl  disid- 
phide,  which  is  then  hydrolysed  to  the  above  disulphide. 
The  diacetyl  derivative,  m.  p.  60°,  of  dithioethylene 
glycol  is  converted  similarly  by  way  of  the  monoacetyl 
derivative,  b.  p.  95— 97°/40  mm.,  into  $$'-diacclyldi- 
thiddielhyl  disulphide.  This  diacetate  decomposed  on 
attempted  hydrolysis.  H.  Burton. 


Action  of  bases  on  complex  compounds  derived 
from  organic  thio-compounds  and  platinic 
chloride.  P.  C.  Ray  and  P.  0.  Mukherjee  (J. 
Indian  Chem.  Soc.,  1929,  6,  885 — 891). — Treatment  of 
an  aqueous  solution  of  platinic  chloride  with  an  excess 
of  methyl  sulphide  affords  the  compound  PtCl3,2Me2S, 
converted  by  prolonged  boiling  with  water  into  tho 
complexes  PtCl2,2Me2S  and  PtCl4,2Me2S.  The  last-  j 
named  compound  is  practically  a  non-electrolyte.  j 
When  treated  with  ethylamine  it  furnishes  the  sub-  l 
stance  PtC)2,4NH2Et,2H20,  m.  p.  211°  (decomp.);  i 
piperidine  gives  the  compound  PtCl2,2C5H11N,2H20, 
whilst  pyridine  affords  the  complex  PtCl4,2C5H5N  (cf. 

A.,  1926,  1023).  Diethylamine  converts  the  com¬ 
pound  PtCl4,2Et2S  (loc.  cit. ;  A.,  1927,  444)  into  the 
substa?ices  PtCl2,Et2S,NlIEt2  and  Pt2Cl4,2Et2S,NHEt2, 
whilst  with  trimethylamine  the  complex 
PtCl2,Et2S,NMe3  results.  The  substance 
PtCl3,2(CH2Ph),S  (A.,  1928,  751)  yields  with  propyl¬ 
amine  and  diethylamine,  the  compounds 
PtCl2,4NH2Pr,2H20,  m.  p.  198°  (decomp.),  and 
PtCl2,(CH2Ph)2S,NHEt2,  respectively;  with  methyl- 
amine,  the  complex  [MeNH2  .  .  .  PtCl2]  results.  The 
majority  of  the  above  complexes  are  postulated  as 
compounds  of  the  Werner  type.  H.  Burton. 

Hydroxymethanetrisulphonic  acid.  P.  Fantl 
and  J.  Fisch  (J.  pr.  Chem.,  1930,  [ii],  124,  159—162).  | 

— Potassium  and  barium  hydroxymethanetrisulphon-  | 
ates,  prepared  by  Pechmann  and  Manck’s  method  (A., 

1896,  i,  14),  are  salts  of  methanetrisulphonic  acid,  i 
m.  p.  150°  (silver  salt)  (Bagnall,  J.C.S.,  1899,  75,  278).  [ 

A.  I.  Vogel.  j 

Catalysis  in  organic  chemistry.  I.  Reactions 
of  ethers  with  acid  chlorides,  acids,  and 
anhydrides.  H.  W.  Underwood,  jun„  and  R.  L. 
Wakeman.  II.  Mechanism  of  the  reactions. 

H.  W.  Underwood,  jun.,  and  G.  C.  Toone  (J.  Amer. 
Chem.  Soc.,  1930,  52,  387—391,  391— 394).— I.  When 
a  mixture  of  anhydrous  ether  (1  mol.  +10 — 15%),  ■ 

zinc  chloride  (about  0-25  mol.),  and  an  acid  chloride  \ 

(1  mol.)  is  boiled  for  2 — 3  hrs.  ethyl  esters  are  often  j 

obtained.  The  chlorides  of  the  following  acids  all  ' 

yield  ethyl  esters,  the  percentage  yield  being  given  in 
parentheses  :  acetic  (40) ;  chloroacetic  (35) ;  prop-  j 

ionic  (15);  w-butyric  (21);  isovaleric  (20);  benzoic  i 

(60) ;  phenylacetic  (79) ;  oxalic  (4) ;  diphenic  (77).  j 

Ester  formation  occurs  also  with  3  :  5-dinitrobenzoyl  | 

and  phthalyl  chlorides ;  in  the  last  case  some  phthalic  f 

anhydride  is  also  produced.  Benzene-  and  p- toluene-  j 

sulphonyl  chlorides  do  not  react  with  ether  under  | 

the  above  conditions.  With  acetyl,  propionyl,  and  | 

benzoyl  chlorides  and  isopropyl,  w-butyl,  and  isoamyl  | 

ethers  varying  amounts  of  the  corresponding  alkyl  L 

esters  are  produced.  Diphenyl  ether  and  anisole  do  fi 

not  undergo  fission  with  acetyl  or  benzoyl  chlorides ;  f 

nuclear  acylation  takes  place.  | 

When  the  following  acids  or  anhydrides  are  treated 
with  an  ethereal  solution  of  hydrogen  bromide,  first 
at  the  ordinary  temperature  (10 — 12  days),  and  then 
at  the  b.  p.  (3  hrs.),  ethyl  esters  are  again  obtained 
(the  first  figures  represent  the  percentage  yields  of 
ester  from  the  acids,  those  in  parentheses  the  yields 
from  the  anhydrides)  :  acetic,  8  (13) ;  chloroacetic, 

30 ;  propionic,  34  (23) ;  n-butyric,  41  (38) ;  isovaleric. 
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42  (41)  ;  oxalic,  8;  malonic,  6;  succinic,  16  (13); 
!>enzoic,  28  (49);  phenylacetic,  56;  P-phenylprop- 
ionic,  80;  p-toluic,  23;  mandelic,  24;  anisic,  5; 
p-chlorcbenzoic,  10 ;  o-,  m-,  and  p-nitrobcnzoic,  5,  42, 
and  10,  respectively ;  3  :  5-dinitrobenzoic,  27 ; 

p-aminobenzoic,  1 ;  phthalic  9  (13) ;  diphenic,  16  (25). 
No  esters  were  obtained  from  stearic,  picric,  p-toluene- 
sulphonic,  and  2:4:  6-trinitrobenzoic  acids  by  the 
same  procedure. 

II.  When  1  mol.  of  ethyl,  isopropyl,  n-butyl,  or 
isoamyl  ether  is  heated  with  0'5  mol.  of  zinc  chloride 
at  the  b.  p.  small  amounts  of  the  corresponding  alcohol 
and  unsaturated  hydrocarbon  are  produced.  In 
presence  of  an  acid  chloride,  the  alcohol  affords  the 
alkyl  ester  and  the  liberated  hydrogen  chloride  con¬ 
verts  some  of  the  alcohol  into  alkyl  chloride.  A  77 — 
79%  yield  of  ethyl  acetate  can  be  obtained  from  ether 
and  acetyl  chloride,  using  only  a  relatively  small 
amount  of  zinc  chloride;  the  zinc  chloride  can  be 
used  repeatedly.  When  1  mol.  of  the  ether  is  treated 
with  dry  hydrogen  bromide  (about  0-25  mol.)  fission 
into  the  alcohol  and  alkyl  bromide  occurs.  Acetic 
anhydride  is  converted  into  acetyl  bromide  and  acetic 
acid  by  treatment  with  hydrogen  bromide.  Anisole 
and  diphenyl  ether  are  not  affected  by  treating  with 
zinc  chloride.  H.  Burton. 

Catalysis  in  organic  chemistry.  III.  Decom¬ 
position  of  esters  by  anhydrous  zinc  chloride. 
H.  W.  Underwood,  jun.,  and  0.  L.  Baril  (J.  Amer. 
Chem.  Soc.,  1930,  52,  395— 397).— When  1  mol.  of 
methyl  benzoate  is  heated  with  zinc  chloride  (0-5  mol.) 
at  the  b.  p.  some  decomposition  into  benzene  and 
benzoic  acid  occurs;  ethyl  benzoate  affords  ethylene 
in  addition.  Similarly,  ethyl  phthalate  gives  phthalic 
anhydride  and  ethylene ;  ethyl  salicylate  affords 
phenol,  o-cthylphenol,  and  ethylene ;  methyl  salicylate 
furnishes  o-cresol;  isoamyl  acetate,  w-butyrate,  and 
benzoate  yield  varying  amounts  of  the  corresponding 
acids,  isopropylethylene,  and  polymerised  isopropyl- 
ethylene;  ethyl  cinnamate  gives  styrene,  distyrene, 
metastyrene,  and  ethylene;  ethyl  oxalate  furnishes 
ethyl  chloride,  saturated  hydrocarbons,  and  a  zinc  salt 
(ethyl  succinate  behaves  similarly),  and  ethyl  malonate 
affords  ethyl  acetate,  ethylene,  and  w-pentane. 
Ethyl  formate,  acetate,  propionate,  and  n-butyrate  are 
unaffected  by  heating  with  zinc  chloride. 

H.  Burton. 

Effect  of  heat  on  crotonic  acid.  E.  L.  Skau  and 
B.  Saxton  (J.  Amer.  Chem.  Soc.,  1930,  52,  335—341). 
— The  mixtures  obtained  when  crotonic  acid  is  heated 
at  125 — 175°  are  not  binary  as  stated  by  Morrell  and 
Hanson  (J.C.S.,  1904,  85,  1520),  but  contain  at  least 
three  acids,  namely,  crotonic,  t'socrotonic,  and 
probably  (3-crotonoxybutyric, 

CHMe:CH-C02-CHMe-CH2-C02H.  The  last-named 
acid  has  not  been  obtained  pure,  and  its  amount  is 
decreased  by  heating  at  higher  temperatures.  The 
system  does  not  exhibit  the  phenomenon  of  false 
equilibrium  as  stated  by  Morrell  and  Hanson  (loc.  cit.). 

H.  Burton. 

Conjugated  systems.  II.  Bromination  of 
p-vinylacrylic  acid.  I.  E.  Muskat,  B.  C.  Becker, 
tod  J.  S.  Lowenstein  (J.  Amer.  Chem.  Soc.,  1930,  52, 
326 — 332). — Treatment  of  vinylacrylic  acid,  m.  p.  72° 


(improved  method  of  preparation  given),  with  1  mol. 
of  bromine  in  chloroform  affords  yS-dibromo-Aa- 
pentenoic  acid,  b.  p.  156°/3  mm.,  which  on  keeping 
crystallises  partly  to  a  solid,  m.  p.  47°  (cf.  Farmer  and 
Healy,  A.,  1927,  646).  Thermal  decomposition  of  the 
above  dibromo-acid  (in  a  vacuum)  affords  hydrogen 

bromide  and  the  lactone,  qjj  •C-CH’CH-to’  m‘  ?'  1^°> 
resolidifying  at  162°,  hydrolysed  by  alkali  to  aceto- 
acrylic  acid.  Treatment  of  the  dibromopentenoic  acid 
with  2  mols.  of  sodium  hydroxide  solution  at  0°  affords 
the  sodium  salt  of  y-bromovinylacrylic  acid,  m.  p.  about 
106°.  Addition  of  bromine  to  the  last-named  acid 
gives  yy8-tribro7no-Aa-pentenoic  acid,  b.  p.  about 
172°/10  mm.,  which  on  ozonisation  affords  aa[3-tri- 
bromopropaldehyde.  H.  Burton. 

Synthetic  glycerides.  II.  Refractive  indices 
of  glycerides  of  known  constitution.  H.  P. 
Averill,  J.  N.  Roche,  and  C.  G.  King  (J.  Amer. 
Chem.  Soc.,  1930,  52,  365 — 367). — An  apparatus  for 
the  use  of  an  immersion  refractometer  in  a  constant- 
temperature  bath  is  described.  The  values  of  n  at  70° 
and  75°  for  five  pairs  of  isomeric  mixed  triglycerides 
show  that  of  each  pair  the  symmetrical  isomeride  has 
the  higher  value;  equivalent  mixtures  show  inter¬ 
mediate  values.  The  values  of  n10  quoted  are  :  a-  and 
(3-stearodilaurin,  1-43986  and  1-44031;  a-  and 
[3-stearodipalmitin,  1-44289  and  1-44325;  a-  and 
p -laurodi myristin,  1-43798  and  1-43901;  a-  and 
P-laurodipalmitin,  1-44016  and  1-44044;  a-  and 
P-acetodipalmitin,  1-43709  and  1-43749,  respectively. 

H.  Burton. 

Electrolysis  of  palmitic  acid  and  preparation 
of  pentadecene.  S.  Landa  and  M.  Landova  (Coll. 
Czech.  Chem.  Comm.,  1930,  2,  31 — 35). — Electrolysis 
of  potassium  palmitate  by  Petersen’s  method  (A., 
1900,  ii,  522)  and  under  reflux  furnished  two  main 
fractions,  b.  p.  141 — 143°/15  mm.,  and  170— 180°/15 
mm.  The  former,  after  conversion  into  ap-dibromo- 
pentadecane,  b.  p.  204— 205°/17  mm.,  d',  1-2235,  ?i\°, 
1-48971  (corresponding  diacetate,  m.  p.  52 — 53°),  and 
treatment  with  zinc-copper  alloy  in  the  presence  of 
alcohol,  yielded  pentadecene,  b.  p.  144 — '145°/15  mm., 
df1 0-7809,  nif*  1-44434,  heat  of  combustion  at  constant 
volume  2356-8  kg. -cal.,  oxidised  by  potassium  per¬ 
manganate  to  myristic  acid,  m.  p.  50°.  The  viscosity 
of  pentadecene  over  the  range  0 — 50°  has  been 
determined.  The  fraction  of  higher  b.  p.  gave 
pentadecanol,  isolated  as  the  phenyl  urethane,  m.  p. 
72°.  A.  I.  Vogel. 

Sulphonated  oils.  VI.  Reaction  mechanism 
between  aqueous  solution  of  sulphuric  acid 
esters  of  hydroxy-fatty  acids  and  salts.  VII. 
Preparation  and  properties  of  pure  alkali  hydro¬ 
gen  salts  of  the  sulphuric  acid  ester  of  ricinoleic 
acid.  K.Nishizawa,  K.  Winokuti,  and  T.  Kikuti 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  277b,  278b)  — 
VI.  Addition  of  inorganic  salts  to  the  aqueous 
solution  of  the  sulphonation  product  of  ricinoleic 
acid  causes  precipitation  of  the  acid  salt  according 
to  the  equation  (S03H-0)B-R-C0,H  fiiXA  ==±: 
(S03X-0)„-R-C02H+«.HA,  where  X  and.  A  are 
metallic  and  acidic  radicals,  respectively. 
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VII.  The  hydrogen  salts,  ■ 

ch3-[ch2]5-ch(o-so3x)-ch2-ch:gh-[Ch2]7-co2h 

(X=K,  Na,  and  NH4),  have  been  prepared  in  the  pure 
state.  They  are  less  stable  towards  precipitation  by 
calcium  and  magnesium  salts  than  is  the  normal 
salt.  A.  A.  Goldberg. 

Formation  of  petroleum  of  the  naphthene  type. 
Transformation  of  fatty  acids  into  hydrocarbons 
under  high  pressure.  A.  D. Petrov  (Ber.,  1930, 63, 
[B],  75—84). — When  linolenic  or  myristie acid  is  heated 
with  water  in  presence  of  aluminium  oxide  at  400°  and 
a  maximum  pressure  of  170  atm.  and  250  atm.,  re¬ 
spectively,  a  product  is  obtained  of  which  the  frac¬ 
tions  of  lower  b.  p.  contain  a  very  considerable  and 
similar  content  of  naphthenes.  The  saturated  acid 
is  considered  to  lose  carbon  dioxide,  giving  a  saturated 
hydrocarbon  which  undergoes  cracking  with  produc¬ 
tion  of  unsaturated  derivatives  or  to  yield  unsaturated 
acids  which  undergo  cyclisation.  Formation  of 
ketones  is  observed  to  a  minor  extent.  Support  is 
thus  rendered  to  the  hypothesis  of  the  formation  of 
naphthenic  petroleum  from  fatty  acids  of  animal  or 
vegetable  origin. 

Treatment  of  lactic  acid  with  water  and  calcium 
hydroxide  at  360°/130  atm.  (maxima)  yields  an  oil 
identical  with  those  obtained  by  hydrolysis  of  cellulose 
with  aqueous  alkalis  under  pressure,  arid  differing 
from  the  “  synthol”  of  Fischer  mainly  in  its  smaller 
alcohol  content.  Treatment  of  the  oil  with  sulphuric 
acid  affords  hydrocarbons  identical  with  the  corre¬ 
sponding  “  syrithin v  fractions,  thus  indicating  a 
possible  second  source  of  naphthene  hydrocarbons. 

H.  Wren. 

Action  of  peracetic  acid  on  the  acetylenic 
linking.  J.  B6eseken  and  G.  Slooff  (Rec.  trav. 
chim.,  1930,  49,  95—99). — Treatment  of  stearolic 
acid  (containing  about  5%  of  stearic  acid)  with  an 
acetic  acid  solution  of  peracetic  acid  gives,  after 
8  days,  nonoic,  azelaic,  arid  small  amounts  of  keto- 
stearic  acids ;  more  than  30%  of  the  original  acid,  is 
unaccounted  for.  Atf-Undecinenoic  acid  affords  a 
mixture  of  products  containing  suberic  and  formic 
acids;  oxidation  occurs  less  readily  than  with  oleic 
acid.  A‘-Undecinenoic  acid  is  oxidised  even  less 
readily  than  its  isomeride  (sebacic  acid  is  isolated 
after  50  days),  indicating  that  hydrogen  attached  to 
the  acetylenic  linking  has  a  retarding  action  on  the 
oxidation.  When  oxidation  of  the  acetylenic  linking 
does  occur,  the  course  of  the  reaction  is  more  com¬ 
plicated  than  with  the  double  linking. 

H.  Burton. 

Isolation  of  erucic  acid.  W.  Ivimura  (J.  Soc. 
Chem.Irid.  Japan,  1929,32, 262 — 263b).— The  various 
methods  for  isolating  erucic  acid  from  the  liquid 
unsaturated  acids  contained  in  rape  oil  are  compared. 

A.  A.  Goldberg. 

Constitution  of  arylamides'  of  laevulic  acid. 
Transformation  of  2-hydroxy-l-phenyl-2-methyl- 
5-pyrrolidone  into  lasvulanilide.  R:  Lukes  and 
V.  Prelog  (Coll.  Czech.  Chem.  Comm.,  1929,  i,  617 — 
623;  cf,  A.,  1929,  824). — Of  the  three  theoretically 
possible  constitutions  for  laevulanilide  only  the  struc¬ 
ture  COMe-CH2-CH.,*CO-NHPh  is  in  accordance  with 
experimental  evidence. 


Laevulanilide  and  p-toluidine  in  hot  toluene  afford 
laevulanilide  -p-lolylimide,  m.  p.  153°,  decomposed  by 
boiling  water  into  p-toluidine  and  lasvulanilide.  Simi¬ 
larly,  anilino  and  loevul-p-toluidide,  m.  p.  108 — 109’, 
are  derived  from  laimd-p-toluidide  anil,  m.  p.  142— 
143°.  Hydrogenation  of  the  last-named  compound 
followed  by  hydrolysis  of  the  product  affords  1-phenyl- 
2-mctkyl-5-pyrrolidone,  m.  p.  51 — 52°,  whereas  tlio 
p-tolytimidc  of  laevulanilide  affords  p-toluidino  and 
l--p-tolyl-2-inethyl-5-pyrrolidone,  m.  p.  82-5°.  Locvul- 
anilide.phmylhydmzona,  m.  p.  107°,  prepared  from 
Uovulanilide  or  2  -  hydroxy  - 1  -  phenyl  -  2  -  methyl  -  5- 
pyrrolidone,  is  converted  by  benzaldehyde  in  boiling 
alcohol  into  Ioevulaldehyde.  A.  I.  Vogel. 

Action  of  peracetic  acid  on  Oi-diketostearic 
acid,  benzil,  1  :  2-naphthaquinone,  and  o-benzo¬ 
quinone.  J.  Boeseken  and  G.  Slooff  (Rec.  trav. 
chim.,  1930,  49,  91 — 94). — O’.-'Diketostearic  acid  is 
oxidised  by  peracetic  acid  in  acetic  acid  solution  to 
nonoic  (90%  of  theory)  and  azelaic  acids  (95%  of 
theory).  Whilst  diacetyl  is  oxidised  readily,  benzil 
is  only  slowly  converted  into  benzoic  acid.  1  : 2- 
Naphthaquinone  is  oxidised,  readily  to  2-carboxy- 
aHocinnamic  acid,  m.  p.  198 — 203°  (anhydride,  m.  p. 
152°),  whilst  o-benzoquinone  yields  probably  cis-cis- 
muconic  acid,  m.  p.  195°.  H.  Burton. 

Formation  of  cts-cis-muconic  acid  from 
o-benzoquinone  with  peracetic  acid.  J.  Boeseken 
and  G.  Slooff  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam.,  1929, 32, 1043 — 1045). — See  preceding  abstract. 

H.  F.  Gillbe. 

Catalytic  decomposition  of  tartronic  acid.  A. 
Talviteg  (Suomen  Kem.,  1929,  2,  166—168). — The 
quantity  of  formic  acid  produced  in  the  electrolytic 
oxidation  of  alkaline  tartronate  solutions  shows  that 
a  fission  of  the  molecule  occurs  in  addition  to  oxid¬ 
ation.  A.  I.  Vogel. 

Preparation  and  determination  of  sodium 
citrate.  M.  Catullo. — See  B.,  1930,  119. 

Preparation  of  y-d-mannonolactone.  W.  L. 
Nelson  and  L.  H.  Cretcher  (J.  Amer.  Chem.  Soc., 
1930,  52,  403—405). — y-d-Mannonolactone  is  ob¬ 
tained  in  good  yield  by  oxidising  mannose,  or  the 
mannose-containing  hydrolysate  of  ivory-nut  meal, 
by  Hudson  and  Isbell’s  method  (A.,  1929,  1043). 

H.  Burton. 

Irreversible  oxidation  of  organic  compounds. 
IV.  Oxidation  of  aldehydes.  J.  B.  Conant,  J.  G. 
Aston,  and  C.  O.  Tongberg  (J.  Amer.  Chem.  Soc., 
1930,  52,  407 — 419). — The  rates  of  oxidation  of  acet¬ 
aldehyde,  propaldehyde,  n-  and  MO-butaldehyde  (all 
unimolecular),  and  dextrose  (bimolecular)  have  been 
determined  at  80°  in  presence  of  AT-sulphuric  acid  and 
varying  amounts  of  ceric  sulphate,  by  the  method 
previously  described  (A.,  1927,  116).  Except  for 
dextrose,  the  rate  alters  only  slightly  with  change  in 
concentration  of  the  ceric  sulphate.  The  rate  de¬ 
creases  considerably  when  oxidation  is  carried  out 
at  60°.  Oxidation  of  various  aliphatic  aldehydes 
(second  order  reaction),  and  dextrose,  kevulose,  and 
a-  and  p-naphthols  (all  first  order  reaction)  with 
potassium  ferricyanide  (cf.  loc:  cit.;  A.,  1928,  1357), 
molybdicyankle,  and  tungsticyanide  shows  that  the 
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rate  is  a  function  of  the  alkalinity  of.  the  solution,  and 
that ,  it  increases  with  rise  of  pa.  The  reactions 
studied  can  be  formulated  in  terms  of  “  apparent 
oxidation  potentials  ”  (cf.  loc.  tit.). 

Oxidation  of  phenyl  isopropyl  ketone  with  alkaline 
potassium  ferricyanide  at  85— 90°  affords  some 
phenyl.  (3-aminoi'SOpropyl  ketone  (Gabriel,  A.,  1911, 
i,  212).  Similarly,  methyl  isopropyl  ketone  furnishes 
some  methyl  p-aminoisopropyl  ketone  (benzenesul- 
phonyl  derivative,  m.  p.  93-5 — 94p.)  H.  Burton. 

Romijn’s  formaldehyde  titration.  R.  Signer 
(Helv.  Chim.  Acta,  1930, 13,  43 — 46).— In  the  deter¬ 
mination  of  formaldehyde  by  Romijn’s  method  (A., 
1897,  ii,  166),  the  concentrations  of  both  formaldehyde 
and  sodium  hypoiodite  "(tie,',  iodine)  are  important. 
With  relatively  concentrated  solutions  of  both  ,  re? 
actants,  better  results  are  obtained  than’ with  dilute 
solutions  containing  the  same  amounts.  With  a 
small  amount  of  formaldehyde  arid  a  very  large  excess' 
of  iodine,  dilution  does  riot  cause  such  differences  in 
the  results.  In  the  first  of  the  above  cases,  transforrii- 
ation  of  the  hypoiodite  into  iodide  and  iodate  occurs 
more  readily  than  the  oxidation  of  the  aldehyde.' 

H.  Burton. 

Aldehydes  containing  the  ether-oxygen  group. 
S.  Sabetay  (Bull.  Soc.  claim.,  1929,  [iv],  45,  1161— 
1169).— The  following  aldehydes  containing  an  ether- 
oxygen  linking  have  been  obtained  from  the  corre¬ 
sponding  acetals  by  hydrolysis  with  dilute  sulphuric 
acid.  The  latter  were  obtained  by  condensation  of 
chloroacetal  with  the  corresponding  alcohol  or  phenol 
in  presence  of  'potassium  hydroxide  and  copper 
powder :  y-phenylprop6xydcetaldehyde,  b.  p.  130—' 
131°/6  miri.  ( semicarbazone ,  an.  p.  120° ;  eihylacetal, 
b.  p.  146— 149°/7  mm.,  0-9785,  < 14798)';  n -octoxxy- 
acetaldehyde,  b.  p.  93 — 94°/6  mm.  (semicarbazone', 
ethylacetal,  b.  p.  121-5— 122°/5  mm.,  dm  0;8823,  <5 
1-4286)  ;  o-methoxyphenoxyacetaldehyde,  b.  p.  l20— 
121°/6  mm.  (semicarbazone,  m.  p.  153° ;  acetal,  b.  p. 
i67— 168°/19  mm.,  dP  1-059,  <  1-4937);  p-methoxy- 
phenoxyacetaldehyde, -b.  p,.  143— 144°/14  mm.,,  ,«P 
1-176,  ,<  1*5383  (semicarbazone, ' m.  p.  168—169°; 
acetal,  b.  p.  166— 168°/15  mm.,  d*  1-058,  <14954); 
eugenyloxy-  ( ?  iso eugenyloxy-'jacetaldehyde  ‘  ( semicdrb - 
azone,  m.  p.  189— 189-56 ;  acetal,  bi  p.  175— 176°/ 
6  mm.,  d 21  1-036,  <  1-5116) ;  1:2:3:  4-tetrahydro- 
6-naphthoxiyacelaldehyde,  b.  p.  150— 151°/7  mm.  (semi¬ 
carbazone,  m.  p.  168-5° ;  acetal,  b.  p,  172 — 174°/6  mm., 
d20  1-043,  <  1-5114);  and  p-tert.-butylplienoxy acet¬ 
aldehyde,  b.  p.  122— 123°/5  mm.,  ri20  1-024,  nf,  1-5142 
[semicarbazone,  m.  p.  190 — 191°;  acetal,  b.  p.  151 — 
152°/5  mm.,  da  0-974,  <  1-4866).  The  acetals  of  the 
following  aldehydes  were  obtained  by  condensation 
of  the  alcohol  with  sodium  ethoxide  and  removal  of 
the  ethyl  alcohol  under  reduced  pressure  (5  mm.)  : 
cilronelloxy acetaldehyde,  b.  p.  128 — 130712  mm. 
(acetal,  b.  p.  147— 149°/8  man.,  d'°  0-8911,  ?ig  1-4438); 
rhodinoxy acetaldehyde,  b.  p.  112 — II675  mm.  ( acetal , 
143 — 147°/8  nana.) ;  neryloxyacelaldehyde  (acetal), 
geranoxyacetaldehyde  (acetal),  n-dodecoxyacetaldehyde, 
b.  p.  155 — 156°/9  mm.,  an.  p.  16 — 17°,  dr'  144  ( acetal , 
b.  p.  176°/8  mm.,  <  1-4335,  (Is  0-S697) ;  and  cyclo- 
hexoxyacetaldehyde  ( acetal ,  b.  p.  107 — 108°/6-5.  mm., 
dm  0-94;  <  1-4382).  The  acetal  of  linaloxyacet- 


aldehyde,  b-  p-  128- — 130°/5  inm.,  nf,  1*4456,  is  de¬ 
composed  completely  on  hydrolysis.  Introduction  of 
the  ether-oxygen  linking,  e.g.,  into  myristaldehyde, 
giving  laurinoxyacetaldehyde,  definitely  increases  the 
strength  and  persistency  of  the  odour.  In  compounds 
of  the  type  Rp-O-CHyCHO  this  effect  is  more  pro¬ 
nounced  when  R  is  alkyl  or  aralkyl  thaaa  when  R  is  aryl 
or  ;  a  hydroaromatic  group.  n-Octoxyacctaldehyde 
possesses  a  very  strong  .  and  persistent ,  odour  and 
similarly  ■  in  geranoxy-  and  rhodinoxy-acetaldehydes 
the  odour  of  roses  is  persistent  and: slightly  piquant. 

R.  Beicujtman. 

Action-ox  ammonia  on  bromoacetaldehyde  and 
preparation  of  pyrazine.  ■  A.  E.  Tschitschibabin 
andM.  N.  Schtschukina  (J.  Russ.  Phys.  Claena.  Soc., 
1929,  61,  1645— 1650).— See  A.,  1929,  686. 

Formation  of  glyoxalosazones  by  the  inter¬ 
action  of  dichloroacetaldehyde  and  arylhydr- 
azines.,  F,  D.  Chattaway  and  L.  H.  Farinholt 
( J.G.S.  '.  1930,  94—98) . — When  dichloroacetaldehyde 
(or  its  alcoholate)  is  treated  with  an  arylhydrazine 
in  acetic,  acid  solution,  the.  initially  formed  arylhydr- 
azone  loses  hydrogen  chloride,  yielding  a  crimson 
solution.  The  colour  is  due  to  the  intermediate 
production  of  An  unstable  azo-derivative  of  chloro- 
ethylene,  and  !  since  ■  this  arises  fa-om  a  reversible 
reaction,  NHAr-NiCH-CHOl,  =^=  NArilbCHICHCl-b 
HC1,  the  colour  disappears  on  heating  andaglyoxal- 
osazone  is  obtained  :  NHAr-NiCH-GHC^ 4— 
(NHAr-N!CH)2.  Thus,  dichloroacetaldehyde  alcohol-' 
ate  and.  pheriylhydrazine  yield  glvoxaldiphenyl- 
osazoaae,  m.  pi  169— 171°.  Using  the  requisite  aryl-' 
hydrazine  the,  following  are  prepared :  ,  glyqxal-di- 
p ■cJilorophenylosazone,  m.  p.  227°  [decomp. ;  diacetyl 
derivative,  m.  p.  about  330°  (decomp.)] ;  -di- 2  :  4 -di- 
chlorophenylosazone,  m.  p.  253 — 254°  [decomp. ;  di- 
acetyl  derivative,  an.  p,  291 — 292°  (decomp.)] ;  -di- 
2:4: 6-tricklorophenylosazone,  m.  p.  189°  [diacetyl 
derivative,  m.  p.  about  370°  (decomp.)] ;  -di-p-bromo- 
phenylosazone,  m.  p.  215°  [decomp.;  diacetyl  deriv¬ 
ative,'  m:  p.  about  340°  (decomp.)] ;  -di-2  :  4-dibromo- 
plienylosazone,  in.  p.  243°  (decomp.)  after  darkening  at 
237°  [diacetyl  derivative,  m.  p.  300°  (decomp.)],  and 
-di  -  2  :  4  :  Q-lribromophenylosazone,  on.  p.  226 — 228° 
[decomp.;  diacetyl  derivative,  m.  p.  about  365° 
(decomp.)]. 

When  glyoxal-diphenyl-,  -p-chlorophenyl-,  or  -2  :  4- 
dichloroplienyl-osazone  is  chlorinated  in  acetic  acid 
solution,  dichloroglyoxaldi-2  : 4-dichlorophenylosazonc, 
na.  p.  248—251°  (decomp.)  after  darkening  at  about 
240°,  is  produced  in  each  case.  Dichloroglyoxaldi- 
2:4:  Q:tricklorophenylosazone,  na.  p.  229 — 231°  (de- 
eorup.),  is  obtained  by  chlorination  of  the  di-2  :4  :  6- 
trichlorophenylosazone.  Bromination  of  the  above 
osazones  causes  replacement  of  both  nuclear  and 
glyoxal  hydrogen  atoms.  Dibromoglyoxal-di- 2  :  4 -di- 
bromophenylosazone,  m.  p.  205°  (decomp.),  -di-2  :  4  :  6- 
tribromophenylosazone,  in.  p.  230°  (decomp.),  -di-2  :  4- 
dichlorophenylosazone,  m.  p.  270 — 273°  (decomp.),  and 
-di-2  : 4  :  b-trichloroplimylosazone,  m.  p.  246°  (de¬ 
comp.),  and  dichloroglyoxaldi-2  :  4  :  G-tribromophenyl- 
osazone,  in.  p.  257°  (deeornp.),  arc  described. 

H.  Burton. 
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Interaction  of  butyl  chloral  hydrate  and  2  :  4- 
dihalogenated  phenylhydrazines.  F.  D.  Chatta- 
way  and  H.  Irving  (J.C.S.,  1930,  87 — 94). — Butyl 
chloral  hydrate  and  2  : 4-dichlorophenylhydrazinc 
hydrochloride  react  in  aqueous  sodium  acetate  at  75°, 
yielding  an  unstable,  crimson  product,  which  elimin¬ 
ates  hydrogen  chloride  very  readily,  forming  ap-r/i- 
chlorocrotonaldehyde- 2  :  4-dichlorophenylhydrazone  (I), 
m.  p.  112°.  The  colour  of  the  initial  product  is 
probably  due  to  the  reversible  loss  of  hydrogen 
chloride  from  butyl  chloral-2  :  4-diehlorophenylhydr- 
azone,  giving  Py-dichloro-a-2  :  4-dichlorobenzeneazo- 
A°-butene.  Reduction  of  I  with  tin  and  hydrochloric 
and  acetic  acids  affords  2  : 4-dichloroaniline,  and  treat¬ 
ment  with  bromine  in  cold  acetic  acid  furnishes  ap-di- 
chloro-afi  -dibromobulaldehyde-2  :  4 -dichlorophenylhydr - 
azone,  m.  p.  126 — 127°  (decomp.).  Treatment  of  I 
with  chlorine  in  acetic  acid  suspension  affords  aapfto- 
pentachlorobulaldehyde-2  :  4  :  6  -  trichlorophenylhydr  - 
azone,  m.  p.  84 — 85°  (N-aceft/(  derivative,  m.  p.  108 — 
109°),  which  on  reduction  yields  2:4: 6-trichloro- 
aniline.  Carefully  regulated  addition  of  chlorine  to 
the  N -acetyl  derivative,  m.  p.  122-5°,  of  I  furnishes 
aapp  -  tetrachlorobutaldehyde  -  N  -  acetyl  -2:4-  dichloro  - 
phenylhydrazone,  m.  p.  97 — 98°. 

Butyl  chloral  hydrate  and  2 : 4-dichlorophenyl- 
hydrazine  hydrochloride  react  in  boiling  alcohol  or 
acetic  acid  affording  fi-chloro-z-ketobutaMehyde-2  :  4-di- 
chlorophenylhydrazone  (II),  m.  p.  129°  (N -benzoyl 
derivative,  m.  p.  166-5°).  Treatment  of  this  with 
methyl-alcoholic  2  :  4-dichlorophenylhydrazine  hydro¬ 
chloride  gives  rx-kelo-fi-meihoxybuktldehyde-2  :  4 -di- 
chlorophenylosazone,  m.  p.  196°  (decomp.)  [the  corre¬ 
sponding  p-e/ftozy-compound,  m.  p.  162°  (decomp.),  is 
produced  when  alcohol  is  used],  which  is  also  formed, 
together  with  II,  when  butyl  chloral  hydrate  and  2  : 4- 
dichlorophenylhydrazine  hydrochloride  react  in  boiling 
methyl  alcohol. 

Similar  series  of  reaction  with  2-chloro-4-bromo-  and 
2  :  4-dibromo-phenylhydrazines  give  rise  to  the  fol¬ 
lowing  new  compounds  :  ap -dichlorocrotonaldehyde- 
2-chloro-4-bromophenylhydrazone,  m.  p.  118°  (N -acetyl 
derivative,  m.  p.  134°),  and  -2 : 4-dibromophenyl- 
hydrazone,  m.  p.  119-5°  (N -acetyl  derivative,  m.  p. 
141°) ;  a|3  -  dichloro  -  ap  -  dibromobulaldehyde  -  2  :  4  -  di- 
bromophenylhydrazone,  m.  p.  132 — 133°  (decomp.); 
p  -  chloro-«.-ketobutaldehyde-2-cMoro-4-bromophenylhydr- 
azone,  in.  p.  135°,  and  -2  :  4 - d ibromophenylhyd razonc , 
m.  p.  143-5°  (N -benzoyl  derivative,  m.  p.  183-5°); 
a-kelo-fi-methoxy-,  m.  p.  194°  (decomp.),  and  u-keto- 
fi-elhoxy-butaldehyde-2  :  4-d ibromophenylosazone,  m.  p. 
177°  (decomp.).  H.  Burton. 

Compounds  of  the  citronellic  and  rhodinol 
series.  J.  Dceuvre  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  1098 — 1107). — A  recapitulation  of  work  already- 
published  (this  vol.,  59).  On  oxidation  with  potassium 
permanganate  and  chromic  oxide,  pure,  natural 
d-citronellal  yields  78%  of  acetone. 

R.  Brightman. 

Bromomalonic  dialdebyde.  J.  Grard  (Cornpt. 
rend.,  1930,  190,  187 — 189).— In  aqueous  solution 
bromomalonic  dialdehyde  behaves  as  a  true  acid, 
pu  2.  The  copper,  zinc,  and  nickel  salts  are  described. 
Application  of  Meyer’s  method  (A.,  1911,  i,  301) 


shows  that  the  keto-enolio  equilibrium  in  alcoholic 
solution  is  established  only  after  48  hrs.  and  corre¬ 
sponds  with  24%  of  the  enol  at  the  ordinary  temper¬ 
ature;  a  rise  of  temperature  raises  the  concentration 
of  the  enol.  When  heated  with  alkalis  it  affords 
formic  acid,  methyl  alcohol,  and  the  alkali  bromide. 
Sodium  cthoxide  and  bromine  yield  the  sodium  salt, 
which  is  converted  by  dilute  acids  into  the  compound 
OH-CHIC(OEt)-CHO,  m.  p.  135°.  Bromomalonic 
dialdehyde  gives  with  Grignard’s  reagent,  in  poor 
yield,  the  compound  CHO-CHBr-CHMe-OH,  d  1-5258, 
n  1-5105.  Urethane  condenses  with  the  dialdehyde 
to  give  a  compound,  m.  p.  169 — 171°. 

C.  C.  N.  Vass. 

Iodometric  determination  of  organic  com¬ 
pounds.  W.  H.  Hatcher  and  W.  H.  Mueller 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  35— 
44). — The  determination  of  acetone,  formaldehyde, 
acetaldehyde,  and  pyruvic  acid  in  dilute  aqueous 
solutions  by  the  action  of  iodine  and  sodium  hydr¬ 
oxide  solutions  followed  by  determination  of  the 
residual  iodine  after  acidification  has  been  studied 
with  reference  to  the  effects  of  alkalinity  and  of  the 
order  of  mixing  of  the  reagents,  viz.,  (a)  substance, 
sodium  hydroxide,  iodine,  (6)  substance,  iodine, 
sodium  hydroxide,  or  (c)  iodine,  sodium  hydroxide, 
substance. 

A  maximum  of  94-5%  of  acetone  was  determinable 
with  order  (a)  when  the  excess  of  alkali  was  increased 
to  nine  times  the  theoretical  amount.  About  45% 
reaction  occurred  with  order  (b)  and  17%  with  order 
(c).  Increased  dilution  or  time  of  reaction  increased 
the  amount  of  acetone  converted,  but  complete  con¬ 
version  was  not  attained.  Increasing  the  time  of 
keeping  of  acetone  and  sodium  hydroxide  before 
addition  of  iodine  had  no  effect. 

Formaldehyde  (Romijn,  A.,  1897,  ii,  166 ;  Borg- 
strom  and  Horsch,  A.,  1923,  ii,  590)  is  determined 
practically  quantitatively  with  orders  (a)  or  (b),  and 
40%  excess  of  alkali.  Order  (c)  gives  very  incomplete 
reaction. 

The  reaction  of  acetaldehyde  (Wieland,  A.,  1924, 
i,  606)  is  only  about  60%  complete  with  order  (a) 
and  less  with  (6)  and  (c),  even  with  seven  times  the 
theoretical  amount  of  alkali. 

The  reaction  of  pyruvic  acid  is  94-5%  complete 
with  order  (a),  less  with  ( b )  and  (c),  with  six  times  the 
theoretical  amount  of  alkali  (cf.  Wieland,  loc.  cit.). 
Increasing  the  dilution  or  time  of  reaction  has  little 
effect. 

In  general,  it  is  concluded  that  a  large  excess  of 
hydroxyl  ion  must  be  present,  and  the  effect  of  this 
is  particularly  marked  where  iodination  is  the  principal 
reaction.  R.  K.  Callow. 

Allyl  and  propenyl  ketones.  L.  Coppens  (Bull. 
Soc.  chim.  Belg.,  1929,  38,  310— 316).— By  Blaise’s 
method  (A.,  1904,  i,  290)  the  following  unsaturated 
ketones  are  prepared,  a  mixture  of  the  allyl  and 
propenyl  ketones  being  obtained  directly  by  the 
action  of  zinc  and  allyl  or  propenyl  iodide  on  the 
nitrile,  and  their  ultra-violet  absorption  spectra  are 
plotted  (with  Gastille)  :  ethyl  allyl  ketone,  b.  p. 
124—124-2°,  df  0-84976,  nf,  1-42443  (absorption 
spectrum,  maximum  X  2824,  s  5S-3  ;  minimum  X  2529, 
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s  23-3) ;  ethyl  propenyl  ketone,  b.  p.  140-4 — 140-6°, 
ilf  0-85587,  nf,  1-43911  (maximum,  A  3247,  e28; 
minimum  A  2598,  e  4-6) ;  cycZopropyl  allyl  ketone, 
b.  p.  157— 157-4°/761  mm.,  df  0-91721,  n™  1-45846 
(maximum  A  2824,  e58;  minimum  A  2620,  e2-7); 
and  cycZopropyl  propenyl  ketone,  b.  p.  173 — 173-5°/ 
761  mm.,  df  0-93476,  rif,  1-47616  (maximum,  A  3129, 
e  28 ;  minimum  A  2703,  e  7).  J.  W.  Baker. 

Semicarbazones  of  isobutylidene-  and  isoamyl- 
idene-acetones.  R.  Locquin  and  R.  Heilmann 
(Bull.  Soc.  chirn.,  1929,  [iv],  45,  1126—1132).— 
When  treated  with  the  theoretical  amount  of  serni- 
carbazide  in  aqueous  alcohol  isobutylideneacetone 
affords  no  precipitate  even  on  dilution ;  with  2  mols. 
of  semicarbazide,  the  semicarbazidosemicarbazone, 
m.  p.  188 — 189°,  is  obtained.  If  the  isobutylidene- 
acetone  is  previously  boiled  for  a  few  minutes  with 
20%  sulphuric  acid,  a  semicarbazone,  m.  p.  126°,  is 
obtained  together  with  the  isomeric  compound,  m.  p. 
164 — 165°,  described  by  Kishner  (A.,  1913,  i,  1165). 
The  latter  compound  is  also  obtained  by  hydrolysis 
of  the  residues,  b.  p.  130 — 150°/15  mm.,  obtained  in 
the  preparation  of  3-methyl-5-isopropylpyrazoline 
(this  vol.,  94)  and  is  the  semicarbazone  of  (5- methyl - 
bf-hexen-z-one,  b.  p.  152 — 153°/745  mm.,  0-8643, 
1-4417,  and  not  of  isobutylideneacetone,  as  Kishner 
supposed.  With  sodium  hypobromite  g-methyl- 
A^-hexen-s-one  yields  bromoform  and  an  acid  which 
with  20%  sulphuric  acid  yields  a  tar  and  not  isohexo- 
lactone.  Attempts  to  synthesise  this  ketone  by  the 
action  of  magnesium  methyl  iodide  on  acetonylacetone 
yielded  almost  exclusively  (k-dimethylhexane-Ps-diol, 
b.  p.  92 — 93°,  with  only  traces  of  (5-methyl-AP-hexen- 
c-one  and  a  little  p-methylhexan-p-ol-e-one  (semicarb¬ 
azone,  m.  p.  135°).  With  phenylmethylhydrazine 
acetonylacetone  yields  in  place  of  the  expected  rnono- 
phenylhydrazone  (cf.  Diels  and  Johlin,  A.,  1911,  i, 
254)  N -methylanilino-2  :  5-dimethylpyrrole,  b.  p.  145 — 
146°/17  mm.  The  indefinite  b.  p.  of  wobutylidene- 
acetone  and  the  sticky  deposits  obtained  by  the  action 
of  semicarbazide  are  regarded  as  indicating  the  exist¬ 
ence  of  this  ketone  and  its  semicarbazones  in  stereo- 
isomeric  forms.  isoAmylideneacetone  when  similarly 
boiled  with  20%  sulphuric  acid  before  treatment  with 
semicarbazide  yields  the  two  semicarbazones,  m.  p. 
100°  and  113 — 114°,  described  by  L6ser  (A.,  1898,  i, 
512),  the  latter  when  kept  at  90 — 100°  for  24  hrs. 
having  m.  p.  118 — 120°.  With  2  mols.  of  semi¬ 
carbazide  in  aqueous  alcohol,  fsoamylideneacetone 
yields  the  semicarbazidosemicarbazone,  m.  p.  205° 
(decomp.  185°  wiien  slowly  heated;  cf.  Tiemann,  A., 
1900,  i,  275).  R.  Brightman. 

Identification  of  stereoisomeric  ethylenic 
ketones.  R.  Locquin  and  R.  Heilman n  (Bull. 
Soc.  chim.,  1929,  [iv],  45,  1112— 1124).— Largely 
a  recapitulation  of  published  results  (A.,  1928, 
509).  The  property  of  unsaturated  ketones  con¬ 
taining  an  ap-ethylenic  linking  of  yielding  pyr- 
azolines  with  hydrazine  (A.,  1929,  1183),  whereas 
other  unsaturated  ketones  yield  hydrazones  or  azines, 
is  applied  to  the  determination  of  the  structure  of  the 
methyl  a-ethyl-A°-propenyl  ketones  and  methyl 
i-?i-propyl-A“-butenyl  ketones.  The  methyl  a-ethyl- 
Wpropenyl  ketones  both  yield  3  :  5-dimethyl-4-ethyl- 


pyrazoline,  b.  p.  72 — 73°/10  mm.,  and  hence  must  be 
stereoisomeric  ap-unsaturated  ketones.  This  simil¬ 
arity  of  constitution  is  supported  by  the  similarity  of 
the  absorption  curves,  both  curves  showing  maxima 
at  3240  and  3000  A.,  due  to  the  carbonyl  group  and 
the  conjugated  double  1  inking,  respectively.  Similarly, 
the  methyl  a-n-propyl- Aa-butenyl  ketones  yield  the 
same  3-methyl-5-ethyl-4-?i-propyIpyrazoline,  b.  p. 
100°/11  mm.,  d\l  0-9055,  to]]  1-4692,  and  accordingly 
the  ketones  are  ap-unsaturated  stereoisomerides. 
Hydroxyketones  of  the  type  (R-CH2)2-C(OH)-CO-Me 
thus  yield  stereoisomeric  ap-unsaturated  ketones  on 
dehydration. 

Oxidation  of  the  ketones  with  alkali  hypochlorite 
or  hypoiodite  did  not  yield  substituted  acrylic  acids, 
CHR:C(CH2R)-C02H  (cf.  Colonge,  A.,  1927,  449),  but 
a  lachrymatory  oil,  stable  to  sodium  hydroxide,  and 
traces  of  chloroform.  Ozonisation  similarly  afforded 
little  evidence  regarding  the  constitution  of  these 
ketones.  Methyl  a-ethyl-A“-propenyl  ketone  yields 
much  acetic  acid,  a  small  quantity  of  an  oil,  probably 
pentane- Py-dione,  giving  a  dioxime,  m.  p.  170 — 171° 
(cf.  Fileti  and  Ponzio,  A.,  1897,  i,  317),  but  no  propionic 
acid,  and  methyl  a-m-propyl-A“-butenyl  ketone  yields 
a  trace  of  hexane-Py-clione  (dioxime,  m.  p.  165 — 166° ; 
cf.  Fileti  and  Ponzio,  A.,  1895,  i,  499),  a  little  acetic 
and  propionic  acids,  but  no  butyric  acid. 

R.  Brightman. 

Dehydration  of  a-hydroxyketones.  R.  Locquin 
and  R.  Heilmann  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
1107 — 1112). — Dehydration  of  y-ethylpentan-y-ol- 
8-one  with  sulphuric  acid  containing  the  theoretical 
amount  of  sulphuric  anhydride  for  the  dehydration, 
at  0°  yields  65%  of  an  oil,  C7H1402,  b.  p.  150 — 155°, 
from  which  two  ketones,  b.  p.  150°/747  mm.,  d'? 
0-8718,  «',?  1-4593  ( semicarbazone ,  m.  p.  201°),  and 
b.  p.  153— 154°/747  mm.,  d"  0-8789,  to]]  1-4554 
(semicarbazone,  m.  p.  161°),  are  separated  by  means 
of  their  semicarbazones.  Similarly,  8-propylhexan- 
S-ol-e-one  yields  80 — 85%  of  an  oil,  C9H160,  b.  p. 
68 — 74°/10  mm.,  composed  of  a  mixture  of  two 
ketones,  b.  p.  71°/11  mm.,  d"z  0-8620,  to]}'5  1-4563 
(semicarbazone,  m.  p.  142°),  and  b.  p.  74°/ll  mm., 
d]1  0-8668,  n\)  1-4573  (semicarbazone,  m.  p.  110°,  and 
then  120—121°  after  resolidifying). 

R.  Brightman. 

Colorimetric  determination  of  rhamnose. 
R.  A.  McCance  (Biochem.  J.,  1929,  23,  1172—1174). 
— The  sugar  is  determined  as  methylfurfuraldehyde 
obtained  by  heating  rhamnose  with  hydrochloric  acid 
and  extracting  the  compound  with  benzene. 

S.  S.  Zilya. 

Fucose  ( i-galactomethylose )  and  epifucose 
(l-talomethylose)  series.  E.  Votocek  and  V. 
KuCerenko  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
47 — 53). — Treatment  of  fuconolactone  with  aqueous 
pyridine  for  3  hrs.  at  145°  gave  epifuconic  acid, 
separated  from  the  attendant  fuconic  acid  by  pre¬ 
cipitation  of  the  aqueous  solution  of  the  barium  salts 
with  alcohol,  converted  into  epifuconophenylhydr- 
azide,  m.  p.  178°,  [a]S  +17-6°  in  water,  which  yielded 
epifuconolactone,  m.  p.  126 — 127°,  [a]]?  +36-7°  in 
water,  with  aqueous  baryta  at  100°.  Reduction  of 
the  latter  with  sodium  amalgam  gave  epi fucose, 
[a]D  —36-9°  in  water  (phenylmethylbydrazone ,  m.  p. 
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137°;  p-bromophenylosazone,  m.  p.  203— 203*5°) ; 
further  reduction  in  acid  solution  yielded  epifucitol, 
m.  p.  104°,  [a]D  —2-3°  in  water  (benzylidone  deriv¬ 
ative,  m.  p.  183°,  [a]D  -1-39-7°  in  chloroform).  The 
rotatory  powers  are  in  agreement  with  the  views  of 
Hudson.  A.  I.  Vogel. 

Rhodeose  (ri-galactomethylose)  and  ejn- 
rhodeose  (d-talometliylose)  series.  E.  Votocioic 
and  F.  Valentin  (Coll.  Czecli.  Chem.  Comm.,  1930, 
2,  30 — 46).— The  rotatory  powers  of  some  rhodeose 
and  epirhodeoso  derivatives  have  heen  determined 
and  are  in  agreement  with  Hudson’s  rules.  Tadokoro 
and  Nakamura’s  methylfucoside,  [a]D  —122°,  is  optic¬ 
ally  impure,  the  puro  cZ-compound  having  [a]D  +189-9° 
(Hudson  predicted  189°).  The  mutarotation  of 
rhodeose,  [a][f-19  +127-0°  to  +76-0°  in  water,  follows 
a  unimolccular  law.  Methylrhodeose,  [a]»  +189-9° 
in  water  ( phenylbenzylhydrazone ,  [a]D  -14-9°  in 
methyl  alcohol),  is  prepared  by  the  action  of  methyl- 
alcoholic  hydrogen  chloride  on  rhodeose  at  100°  for 
50  hrs.  in  a  closed  vessel.  Rhodeosephenylbenzyl- 
hydrazone  has  m.  p.  17S— 179°,  [a]D  -14-9°  in  methyl 
alcohol  ;  rhodionophenylhydrazide,  from  rhodiono- 
lactone,  m.  p.  106°,  has  m.  p.  205°,  [a]B  +12°  in 
water.  epiRhodionolactone,  in,  p.  128°,  [a]D  —28-6° 
in  water  (corresponding  phenylhydrazide,  m;  p.  170°, 
[a]D  —17-7°  in  water),  was  prepared  by  oxidising 
rhodeose  with  bromine  water,  and  fractionally  crystall¬ 
ising  the  barium  salts;  rhodeotetronolactone,  [a]n 
+44-2°  in  water,  was  similarly  prepared.  Rhodeo- 
tetrose,  [a]n  +32-4°,  in  water,  was  obtained  by  the 
Wohl  degradation  of  rhodeose.  Reduction  of  epi- 
rhodionolactone  with  sodium  amalgam  gave  epi- 
rhodeose  ( plienylmethylhydrazone ,  m.  p.  136°),  con¬ 
verted  by  a  further  quantity  of  sodium  amalgam  in 
acid  solution  into  opi rhoditol,  m.  p.  104°,  [a]D  +2°  in 
water,  purified  through  the  benzylideneacetal  deriv¬ 
ative,  m.  p.  184°,  [a]0  -40-9°  in  chloroform. 

A.  I.  Vogel. 

Sugar  carbonates.  IV.  Dicarbonates  of 
dextrose,  lsevulose,  mannose,  galactose,  and 
arabinose.  W.  N.  Haworth  and  C.  R.  Porter 
(J.C.S.,  1930,  151 — 157). — Dicarbonates  are  prepared 
from  the  sugars  mentioned  in  the  title  by  treatment 
with  carbonyl  chloride  in  cold  pyridine  solution; 
amorphous  by-products  are  usually  formed.  The 
esters  are  hydrolysed  rapidly  by  dilute  alkali  in  the 
cold,  but  less  readily  by  dilute  acids.  Dextrose  di¬ 
carbonate,  m.  p.  224°  (decomp.)  after  sintering  at 
200°,  [a]D  —29°  in  acetone  containing  25%  of  water, 
galactose  dicarbonate,  m.  p.  212°  (decomp.)  after  slight 
sintering  at  190°,  -86-5°  in  acetone  containing 

25%  of  water,  Icevulose  dicarbonate,  m.  p.  173 — 174° 
(decomp.),  [a]+n  —143°  in  50%  aqueous  acetone,  and 
arabinose  dicarbonaie,  m.  p.  200 — 202°  (decomp.), 
[a]+„  +61-3°  in  acetone  containing  33%  of  water,  do 
not  exhibit  mutarotation  in  aqueous  acetone,  even 
after  the  addition  of  a  trace  of  hydrochloric  acid. 
Mannose  dicarbonate,  m.  p.  122 — 123°  (decomp.)  after 
slight  sintering  at  118°,  [a]+,  +26°  in  acetone,  when 
heated  with  alcoholic  aniline  yields  an  anilide, 
Ci4H1307N,  m.  p.  174—175°,  [«],%  -70°  after  5  min., 
—  32°  after  18  hrs.  (in  alcohol).  The  amorphous  by- 
product  formed  during  the  preparation  of  Isevulose 


dicarhonate  decomposes  between  150°  and  180°  with¬ 
out  melting,  and  has  [a]J+ :  —58°  in  acetone.  Thu 
mol.  wt.  is  intermediate  between  the  values  for  3 
and  4  condensed  dicarbonate  molecules.  Fractions 
differing  in  their  solubilities  were  obtained  by  frac¬ 
tional  precipitation  of  an  acetone  solution  with 
ether. 

Constitutional  formulae,,  based  on  the  similarity  in 
properties  to  the  diisopropylidene  derivatives,  are 
given  for  the  five  dicarbonates.  H.  Burton. 

Conversion  of  simple  sugars  into  derivatives  of 
4-pyrone  and  preparation  of  further  unsaturated 
anhydro-sugars.  III.  K.'  Maurer  (Ber.,  1930, 
63,  [B],  25—34;  cf.  A.,  1927,  751;  1929,  428).— 
2-Hydroxyglucal  tetra-acetate  [formerly  designated 
tetra-acetylglucoseen  ( loc .  cit.)]  is  converted  by 
chlorine  in  anhydrous  ether  into  the  unstable  di¬ 
chloride,  m.  p.  (indef.)  46—70°,  [a];?  +48-57°  to 
+43-98°  (not  equilibrium  value)  in  chloroform  in 
3  hrs.,  which,  with  silver  carbonate  and  aqueous 
ether,  affords  2  :  3  :  4  :  6  -  tetra  -  acetylglucosone 
hydrate,  C14H20Ou,  m.  p.  112°,  [afi)  +14-69  to 
+53-66°  in  aqueous  alcohol.  If  crystallisation  of  the 
dichloride  cannot  be  induced,  conversion  into  the 
hydrate  is  effected  by  aqueous  ether.  Hydrolysis  of 
the  last-named  compound  by  O-lV-sodium  hydroxide 
and  treatment  of  the  product  with  phenylhydrazine 
acetate  affords  glucosazpne,  m.  p.  213>°.  '  2  :  3  : 4  :  6- 
Tetra -acetylglucosone.  hydrate  is  converted  by  acetic 
anhydride  and  pyridine  into  diacetylkojic  .  acid, 
C10H10Og,  m.  p.  102°,  transformed  by  methyl -alcoholic 
ammonia  successively  into  acetylkojic  acid,  m.  p.  136°, 
and  kojic  .  acid  [5-hydroxy-2-hydroxymethyl-4- 
pyrone],  m.  p.  152°  ( dibenzoyl  compound,  m.  p.  136°). 

Treatment  of  acetobromolactose  with  diethylamine 
in  chloroform  affords  2-hydroxylaclal  hepla-acetatc, 
m.  p.  166 — 167°,  [a][|  — 17-079  in  cliloroform; 
hydroxycellobial  hepta-acetate,  m.  p.  125°,  [ajj!  —21-47° 
in  chloroform,  is  similarly  prepared.  Neither  an¬ 
hydride  affords  an  osazone  with  phenylhydrazine. 

H.  Wren. 

Mechanism  of  carbohydrate  oxidation.  XI. 
Action  of  potassium  hydroxide  on  maltose. 
W.  L.  Evans  and  M.  P.  Benoy  (J.  Arner.  Chem. 
Soc.,  1930,  52,  294 — 307). — The  action  ,  of  aqueous 
potassium  hydroxide  on  maltose  has  been  studied  at 
25°  and  50°  by  the  methods  previously  described  for 
other  sugars  (A.,  1926,  149,  122S;  1928,  397,  741, 
1222).  Maltose  yields  larger  amounts  of  formic  acid 
than  does  dextrose  under  the  same  conditions,  but 
affords  smaller  amounts  of  pyruvaldehyde,  mannose, 
lactic  and  acetic  acids.  The  explanation  advanced 
to  account  for  these  differences  is  that  maltose  is 
converted  into  both  1:2-  and  2  : 3-dienols,  with 
subsequent  oxidative  degradation  of  the  former  into 
formic  acid,  dextrose,  and  erythrose,  and  the  latter 
into  glycollaldehyde,  dextrose,  and  erythrose.  The 
lactic  acid  and  pyruvaldehyde  are  then  formed  from 
the  dextrose,  the  total  amount  being  approximately 
half  of  the  amount  from  dextrose  alone.  Mannose- 
phenylhydrazone  is  formed  slowly  from  maltose  by 
treatment  with  0-05 — 0-42Ar-potassium  hydroxide  and 
phenylhydrazine  at  25°.  It  is  produced  either  from 
dextrose  or  4-glucosidomannose.  H.  Burton. 
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Walden  inversion  in  glucoside  fission.  W. 
Schneider  and  M.  Beoker  (Naturwiss.,  1930,  18, 
133). — Scission  of  sinigrin  by  aqueous  silver  nitrate  in 
the  presence  of  silver  carbonate  to  remove  the  free 
nitric  acid  formed  in  accordance  with  the  equation 
C3H5N:C(0-S0,K)-S-CGHn0a-f2AgN03+H20= 

C3HBN:C(0-S03Ag)-SAg+C6H1206+HN03+KN0;1 
yields  a  sugar  solution  which  has  a  higher  dextro- 
rotation  (mutarotation  ultimately  the  equilibrium 
value)  than  that  required  for  the  total  liberated 
(3-dextrose,  showing  that  the  product  of  hydrolysis  is 
a-dextrose.  Conversely,  enzymic  hydrolysis  of  the 
same  glucoside  gives  a  small  laevorotation,  converted 
by  addition  of  a  few  drops  of  ammonia  into  a  dextro¬ 
rotation  of  ten  times  this  value  (corresponding  with 
55%  hydrolysis).  Since  sinigrin  is  a  (3 -glucoside  the 
silver  nitrate  scission  must  involve  a  Walden  inversion 
about  the  terminal  carbon  atom  of  dextrose. 

J.  W.  Baker. 

Natural  glucosides.  I.  Constitution  of 
phloridzin.  F.  R.  Johnson  and  A.  Robertson 
(J.C.S.,  1930,  21—26). — Methylation  of  phloridzin  by 
prolonged  treatment  with  methyl  iodide  and  potassium 
carbonate  in  dry  acetone  or  with  ethereal  methyl- 
alcoholic  diazomethane  affords  trimethylphloridzin 
(monohydrate,  ,m.  p.  63 — 65°  after  softening  at  60°). 
This  is  hydrolysed  by  aqueous  methyl-alcoholic 
sulphuric  acid  to  Q-hydroxy-2 : 4-dimethoxyphenyl 
fi-p-methoxyphenylethyl  ketone,  m.  p.  110°  ( acetate , 
m.  p.  62 — 63°),  which  on  treatment  with  acetic 
anhydride  and  sodium  acetate  at  180°  yields  5:7:4'- 
trimethoxy -Z-benzyl-2 -methyl -1  : 4-benzopyrone,  m.  p. 
165 — 166°.  Phloridzin  is,  therefore,  4  :  6-dihydroxy- 
2-glucosidoxyphenyl  (3-p-hydroxyphenylethyl  ketone. 
Dehydration  of  (3-p-methoxyphenylpropionamide  with 
thionyl  ’  chloride  gives  (3-p -methoxyphenylpropio- 
nitrile,  b.  p.  172 — 173°/17  mm.,  which  condenses  with 
phloroglucinol  dimethyl  ether  in  presence  of  zinc 
chloride  and  ethereal  hydrogen  chloride,  yielding  a 
mixture  of  ketimine  hydrochlorides,  hydrolysed  to  the 
above  ketone  and  the  isomeric  4-hydroxy -2 : 6 -di- 
melhoxyphenyl  fi-p-methoxyphenylethyl  ketone,  m.  p. 
142°.  H.  Burton. 


Formation  of  bases  from  carbonyl  com¬ 
pounds.  V.  IV-Alkylation  of  secondary  amines ; 
diastereoisomeric  amino-alcohols.  A.  SKiTA  and 
F.  Keil  [with  H.  Havemann  and  K.  P.  Lavrovski] 
(Ber.,  1930,  63,  [B],  34—50 ;  cf.  A.,  1928, 1228 ;  1929, 
441,  808,  1436). — Ethylfsoamylamine  is  converted  by 
formaldehyde  and  hydrogen  in  presence  of  colloidal 
platinum  into  methylethvlisoamylamine,  b.-p.  133 — - 
137°  ( picrate ,  m.  p.  101 — 102°).  When  similarly 
treated  with  acetaldehyde,  propaldehyde,  and  iso- 
butaldehyde,  the  secondary  amine  affords  diethyh’so- 
amylamine,  b.  p.  153 — 157°  (picrate,  m.  p.  74—75°), 
ethyl -n-propylisoamylamine,  b,  p.  167 — 168°/atm. 
press.,  52 — 53°/14  mm.  (picrate,  m.  p.  82°),  and  ethyl- 
i&obutylisoamylamine,  b.  p.  56 — 57°/40  mm.  (picrate, 
ra.  p.  60-5 — 61°),  respectively,  with  compounds  of 
higher  b.  p.  Since  ethylisoamylamine  and  iso- 
valeraldehyde  yield  the  secondary  amine,  C10H27N, 
b.  p.  74 — 76°/13  mm.  ( picrate ,  m.  p.  96-5— 4)7-5° ; 
methiodide,  CMH32NI,  m.  p.  148-5 — 149-5°),  the  pro¬ 
duction  of  tertiary  amine  appears  to  cease  in  this 


instance  with  wobutaldehyde.  With  the  simpler 
dimethylamine,  aldehydes  of  higher  mol.  wt.  can, 
however,  be  used,  thus  leading  to  the  following 
compounds  :  dimethyl-yt\ - d i methyloctyla m in e ,  b.  p. 
94 — 95°  (hydrogen  oxalate,  m.  p.  159°),  from  citral ; 
dimethyl*, wamylamine,  b.  p.  110 — 116°  (picrate,  m.  p. 
135°),  from  wovaleraldehyde ;  dimethylbenzylamine, 
b.  p.  66 — 67°/15  mm.  (very  hygroscopic  hydrochloride ; 
picrolonate,  m.  p.  151°),  from  benzaldehyde ;  dimethyl- 
a-phenylethylamine,  b.  p.  73-5°/14  mm.  (picrate,  m.  p. 
138°),  from  acetophenone.  cycZoHexylethylamine  and 
acetaldehyde  afford  cycZohexyldicthylaminc,  b.  p. 
193 — 195°/760  mm.  (picrolxmate,  m.  p.  147°). 

Acetylacetone  when  reduced  in  presence  of  di¬ 
methylamine  affords  8-dimethylaminopentan-(3-oI, 
b.p.  63 — 65°/16mm.  (picrolonate,  m.  p.  120 — 121°),  in 
good  yield,  but  it  is  preferable  to  hydrogenate  the 
ketone  in  presence  of  methylamine  to  S-methylamino- 
pentan-^-ol,  b.  p.  80 — 82°/17  mm.  (picrolonate,  m.  p. 
170°),  and  to  hydrogenate  the  last-named  compound 
in  presence  of  formaldehyde.  A  limit  to  the  pro¬ 
duction  of  tertiary  compounds  exists,  since  y-ethyl- 
amino-a.-phenylbutan-a.-ol,  b.  p.  156 — 160°/12  mm. 
(picrate,  m.  p.  158°),  from  benzoylacetone  and  ethyl- 
amine,  is  transformed  by  reduction  in  presence  of 
acetaldehyde  into  y-diethylamino-a.-phemjlbutan-o.-ol, 
b.  p.  163 — 165°/14  mm.  (benzoate,  b.  p.  230 — 234°/20 
mm.),  whereas  .  y-isoamylamino-a-phenylbutan-a-ol, 
b.  p.  182°/16  mm.  (picrolonate,  m.  p.  .  201°),  from 
benzoylacetone  and  woamylamine,  is  unchanged  by 
hydrogenation  in  presence  of  isovaleraldehyde. 

Hydrogenation  of  a  mixture  of  acetylbenzoyl  and 
ethylamine  leads  to  $-ethylamino-a-phenylpropan-u- 
61,  b.  p.  138° /IS  mm.,  m.  p.  47 — 48°  (hydrochloride, 
m.  p.  196 — 197°;  benzoyl  derivative,  C18H2102N,  b.  p. 
205 — 207°/16  mm.),  converted  by  reduction  in 
presence  of  formaldehyde  into  $-methyUthylamino- a- 
phenylpropan-a-ol,  b.  p.  135 — 136°/15  mm.  (hydro¬ 
chloride,  m.  p.  171 — -172°).  The  following  compounds 
are  prepared  from  acetylbenzoyl  and  the  requisite 
base  :  (3- p ' -hydroxy ethylamino-a-phenylpropa n-o-ol, 

m.  p.  109°  (hydrochloride,  m.  p.  166°);  (3-iso amyl- 
amino-a-phenylpropan-a-ol,  b.  p.  162°/13  mm.,  m.  p. 
75 — 77°  (hydrochloride,  m.  p.  210—212°);  1 1-heptyl- 
amino-a-phenylpropan-a-ol  hydrochloride,  m.  p.  223— 
225°.  The  products  in  every  case  consist  of  only  one 
of  the  two  possible  forms. 

Catalytic  reduction  of  benzoylacetone  in  presence 
of  dimethylamine  yields  the  two  diastereoisomeric 
y-dimethylamino-a-phe7iylbutan-a.-ols,  the  main  product 
being  the  crystalline  base,  m.  p.  74°  (picrate,  m.  p. 
126°);  the  non-crystalline  modification,  b.  p.  144°/10 
mm.,  yields  a  picrate,  m.  p.  139 — 140°.  The  solid 
variety  is  obtained  by  reduction  of  y-methylamino-a- 
phenylbutan-a-ol  (picrate,  m.  p.  193°)  in  presence  of 
formaldehyde,  whereas  the  diastereoisomeric  mono¬ 
methyl  compound  (picrate,  m.  p.  119°)  gives  the 
liquid  modification. 

Catalytic  reduction  of  acetylacetone  in  presence  of 
ethylamine  yields  8-ethylaminopentan-(3-ol,  b.  p. 
70 — 72°/10  mm.,  separable  into  two  picrolonates,  m.  p. 
260°  and  159°,  respectively,  the  base  from  the  last- 
named  salt  having  b.  p.  74°/ll  mm.  The  existence  of 
pure  aliphatic,  diastereoisomeric  amino-alcohol3  is  thus 
established.  S-Diethylammopentan-^-ol,  b.  p.  78°/10 
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rum.  ( picrolonate ,  m.  p.  137° ;  benzoate,  b.  p.  195 — 200°/ 
16  mm.),  is  obtained  from  8-ethylaminopentan-[3-ol  and 
acetaldehyde,  from  acetylacetonc,  ethylamine,  and 
acetaldehyde  in  a  single  operation,  or  from  acetyl- 
acetone  and  diethylamine.  H.  Wren. 

Additive  compounds  of  lialides  of  bivalent 
metals  with  organic  bases.  VH.  G.  Scagltarini 
and  G.  Tartarini  (Atti  R.  Accad.  Lincei,  1929,  [vi], 
10,  267 — 270). — By  mixing  cold  saturated  solutions  of 
hexamethylenetetramine  and  the  metallic  halide,  both 
in  95%  alcohol,  the  following  crystalline  compounds 
are  obtained  :  2MgGl.,,16H,0,5G8HloN4 ; 

2Mgl2, 1 6H,0,5C<.H1,N4 ;  "2MgBr„  16H20,5CfiH1„N4 ; 
2CaCl2,SH20,5GcH12N4.  "  T.  H.  Pope. 

Acetylcholine  chloride.  L.  W.  Jones  and  R.  T. 
Major  (J.  Amer.  Chem.  Soc.,  1930,  52,  307 — 310). — 
Acetylation  of  P-dimethylaminoethyl  alcohol  with 
acetyl  chloride  in  ether  gives  p-dimethylaminoethyl 
acetate,  b.  p.  86 — S8°/80  mm.  {hydrochloride,  m.  p. 
129 — 130°),  which  with  methyl  iodide  affords  acetyl¬ 
choline  iodide,  m.  p.  160 — 162°.  This  is  converted 
by  treatment  with  silver  chloride  in  warm  alcohol  into 
the  hygroscopic  acetylcholine  chloride,  m.  p.  151° 
[chloroaurate,  m.  p.  168 — 169°  (lit.  154—155°); 
chloroplatinate,  m.  p.  227°  (decomp. ;  lit.  223—224° 
and  256—257°)].  H.  Burton. 

Guanidoethyl  alcohol.  E.  Fromm,  P.  Fantl,  and 
J.  Fiscii  (J.  pr.  Chem.,  1930,  [ii],  124,  163—167).— 
Interaction  of  p-aminoethyl  benzoate  hydrobromide 
(I)  ( allylthiocarbamidc ,  m.  p.  92° ;  ■phemjllhiocarbamide, 
m.  p.  108°)  and  cyanamide  in  the  presence  of  alcohol 
for  5  hrs.  at  115°  gives  (3- guanidoethyl  benzoate  {picrate, 
m.  p.  186°),  in  which  the  presence  of  an  open  chain  is 
beyond  question ;  this  yields  the  tribenzoyl  derivative  of 
guanidoethyl  alcohol,  m.  p.  156°  (also  prepared  from  I, 
(S'-ethyl-i/r-thiocarbamide  hydrobromide,  and  alcoholic 
potassium  hydroxide,  on  benzoylation  of  the  product). 
Fromm  and  Honold’s  guanidoethyl  alcohol  (A.,  1922, 
i,  531)  therefore  has  an  open  chain  and  not  a  ring 
structure  as  Fromm  and  others  (A.,  1925,  i,  595) 
supposed.  Fromm  and  Frieder’s  2-amino-2-methyl- 
amino-oxazolidine  (A.,  1925,  i,  596)  is  accordingly 
methylguanidoethyl  alcohol.  Guanidoethyl  alcohol 
picrate  has  m.  p.  147°.  A.  I.  Vogel. 

[Action  of  nitrosyl  bromide  on  amino-acids.] 
G.  Zemplen  and  Z.  Csuros  (Ber.,  1930, 63,  [B\,  98). — 
In  their  previous  communication  (A.,  1929,  1283),  the 
authors  have  overlooked  the  work  of  Karrer  (A., 
1927,  55).  H.  Wren. 

Conversion  of  j3-ketonic  esters  into  [3-amino- 
esters.  J.  D£combe  (Compt.  rend.,  1930,  190, 
268 — 270). — The  oximes  and  azines  of  p-ketonic  esters 
are  not  reduced  by  hydrogen  in  the  presence  of 
platinum-black  or  of  colloidal  palladium,  or  by 
aluminium  amalgam.  The  acetyl-  and  benzoyl- 
hydrazones  are  reduced  by  aluminium  amalgam 
(three  times  the  theoretical  quantity)  to  the  corre¬ 
sponding  p-amino-esters,  the  latter  being  obtained  in 
yields  of  50 — 100%. 

Ethyl  acetoacetate  acetylhydrazcme,  m.  p.  90°  (from 
aeetyihydrazine  and  the  ester  in  alcohol),  is  reduced  to 
ethyl  p-aminobutyrate,  b.  p.  82°/20  wm.  {chloro¬ 
platinate-,  normal  oxalate,  m.  p.  88 — 90°;  phenyl- 


carbamide,  m.  p.  110°).  Ethyl  p -Icetovalerate  acetyl- 
hydrazone  has  m.  p.  93°.  ;  The  acctylhydrazones  of  the 
higher  ketonio  esters  are  not  obtained  pure ;  the  only 
crystalline  compound,  CGH10ON2,  m.  p.  206°,  isolated 
from:  ethyl  p-ketohexoate  and  aeetyihydrazine  is 
possibly  propylpyrazolone  (cf.  Curtius,  A.,  1896,  i,  33), 
but  ethyl  fi-aminohexoata,  b.  p.  102 — 104°/25  mm. 
{chloroplatinate ;  normal  oxalate ;  phenylcarbamide, 
m.-p.  76°),  is  readily  obtained  by  reduction  of  the 
crude  reaction  product. 

The  benzoylhydrazones  are  similarly  not  isolated 
(cf.  Struve,  A.,  1895,  i,  35),  but  the  crude  products  are 
directly  reduced.  The  resulting  amino-esters  are  lass 
pure  than  when  obtained  from  the  acetylkydrazones 
and  are  best  purified  through  the  oxalate. 

Ethyl  p -amino-octoate  has  b.  p.  132— 133°/25  mm. 
(chloroplatinate-,  normal  oxalate-,  phenylcarbamide, 
m.  p.  114°).  R.  Child. 

Preparation  of  glycerol  esters  of  amino-acids. 
L.  Haskelberg  (Compt.  rend.,  1930, 190,  270 — 272; 
cf.  A.,  1929, 1048, 1269). — The  reaction  of  glycerol  and 
pyruvic  acid  leads  to  (i)  the  crystalline  product 
“  pyruvin,”  m.  p.  83-5°  (phenylhydrazine  derivative, 
m.  p.  156°)  (a-lactone  of  Brigl,  Schiitze,  and  Hartung, 
this  vol.,  193);  (ii)  an  oil,  b,  p.  118—119710  mm. 
(oxime,  m.  p.  119-5°,  and  its  tribenzoyl  derivative,  m.  p. 
110°  ;  phenylhydrazo7ie,  m.  p.  114°),  described  as  glycide 
pyruvic  ester,  and  (iff)  a  residue  insoluble  in  water  and 
in  other. 

isoPropylideneglyceryl  a-bromopropionaie,  b.  p.  138°/ 
10  mm.,  is  converted  into  the  a-oximinopropionate, 
m.  p.  43°,  which  on  careful  hydrolysis  yields  glyceryl 
a-oximinopropionate,  m.  p.  118—118-5°  (not  identical 
with  the  above-mentioned  oxime ;  tribenzoyl  deriv¬ 
ative,  m.  p.  79°).  The  latter  on  reduction  gives  the 
a-monoglyceride  of  dJ-alanine,  isolated  as  the  picrate, 
m.  p.  265°  (decomp.).  R.  Child. 

Kolbe’s  synthesis  with  oyanoacetic  acid.  F. 
Fichter  and  A.  Schnider  (Helv.  Chim.  Acta,  1930, 
13,  103—107;  cf.  Moore,  A.,  1871,  701).— When 
solutions  of  potassium  cyanoacetate  containing  some 
of  the  free  acid  are  electrolysed,  a  small  amount  of 
ethylene  dicyanide,  m.  p.  54-5°,  is  formed ;  the  amount 
increases  with  rise  in  the  current  density.  ;  The  main 
reaction  occurring  is,  however,  the  oxidation  of  cyano- 
acetic  acid  to  hydrogen  cyanide,  carbon  dioxide, 
and  formaldehyde :  CN-CH2-C02H+0=HCN+C02+ 
CHjjO.  This  occurs  by  way  of  the  intermediate 
percyanoacetic  acid,  which  decomposes  at  the  anode 
into  the  three  products. 

Barium  peroxide  and  cyanoacetyl  chloride  in  ether 
give  some  cyanoacetyl  peroxide,  which  is  converted  by 
water  into  percyanoacetic  acid.  The  acid  is  also 
formed  from  cyanoacetyl  chloride  and  hydrogen 
peroxide  in  ether  at  the  ordinary  temperature. 
Percyanoacetic  acid  decomposes  when  warmed  into 
hydrogen  cyanide,  carbon  dioxide,  and  formaldehyde. 

H.  Burton. 

Pellitorine,  the  pungent  principle  of  Anacyclus 
pyrethnitn.  J.  M.  Gulland  and  G.  U.  Hopton 
(J.C.S.,  1930,  6—11), — The  residue  from  the  alcoholic 
extract  of  the  powdered  root  of  Anacyclus  pyrethrum 
(pellitory  root)  is  extracted  with  ether,  and  the  acid- 
free  solution  evaporated.  Distillation  of  the  syrup 
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obtained  gives  an  oil,  b.  p.  150 — 275°/0-3  mm.,  which 
when  fractionated  yields  pellitorine,  C14H25ON,  b.  p. 
102— 165°/0-3  mm.,  m.  p.  72°  (corr.)  (0-04%  yield) 
(cf.  Buchheim,  A.,  1876,  i,  195,  who  calls  the  active 
principle  pyrethrin;  Dunstan  and  Garnett,  J.C.S., 
1895,  67, 100 ;  Schneegans,  A.,  1897,  i,  485).  Hydro¬ 
lysis  of  pellitorino  with  2/V-hydrochloric  acid  at  150° 
gives  j'sobutylamine  (p -toluenesulphonyl  derivative, 
m.  p.  75 — 76°),  neutral  nitrogenous  material,  and  an 
oily,  unsaturated  acid  (amide,  m.  p.  35°).  Catalytic 
reduction  of  pellitorine,  using  palladised  charcoal  and 
methyl  alcohol,  affords  teirahydropellitorine,  m.  p.  35° 
(corr.),  which  is  identical  with  n-decoisobuiylamide. 
Pellitorine  is,  therefore,  the  wobutylamide  of  a 
n-nonadienocarboxylic  acid.  It  is  not  identical  with 
piperovatine  (Dunstan  and  Garnett,  J.C.S.,  1895,  67, 
94),  but  is  closely  related  to  spilanthol  (n-decenoiso- 
butylamide)  (Asahina  and  Asano,  A.,  1920,  i,  654; 
1922,  i,  505).  Pellitorine  is  one  fifth  as  pungent  as 
piperine.  H.  Burton. 

Synthesis  of  dioxypyramidone  [a-acetyl-p- 
dimethyloxamyl  -  [1  -  phenyl  -  a  -  methylhydrazine] . 
Pv.  Delaby  and  R.  Charonnat  (Compt.  rend.,  1930, 
190,  59 — 61).— The  constitution  assigned  to  “  dioxy- 
pyramidone,”  obtained  by  oxidation  of  pyramidone 
(Charonnat  and  Delaby,  this  vol.,  223)  has  been  con¬ 
firmed  by  synthesis.  Dimethyloxamic  acid  yields 
with  thionyl  chloride  the  acid  chloride,  b,  p.  86-5 — 
89'5°/14  mm.,  which  reacts  with  a-acetyl-P-phenyl- 
a-methylhydrazine  to  give  a-  acetyl-  p - diruethyloxamyl - 
p:phenyl-a-methylhydrazine, ,  identical  with  “  dioxy¬ 
pyramidone.”,  The  mechanism  of.  the  oxidation  of 
pyramidone  is  discussed.  Formation  of  a  diamine 
oxide  and  subsequent  migration  of  oxygen  to  carbon 
is  preferred  to  direct  rupture  of  the  3  : 4-double  linking 
by  addition  of  hydrogen  peroxide  and  oxidation,  but 
this  cannot  be  supported  by  the  isolation  of  any  inter¬ 
mediate,  compound.  R.  IC.  Callow. 

isoCarbamides  and  fsoureides.  II.  Condens¬ 
ation  of  isocarbamides  with  diketones  and 
ketonic  esters.  S.  Basterfibld  and  E.  C.  Powell 
(Canad.  J.  Res.,  1929,  1,  285— 291).— Ethyliso- 
carbamide  and  acetylacetone  interact  when  mixed 
without  a  solvent  to  give  ethylisoureidoacetylacetone, 
NH:C(OEt)-NH-CMe:CH-CO-Me,  m.  p.  49— 50°,  which 
a  unstable,  and  yields  at  the  ordinary  temperature 
Z-ellioxy-4: :  G-dimethylpyrimidine,  m.  p.  162°  (decomp.), 
which  gives  a  5-6ro;no-derivative,  m.  p.  196°.  The 
condensation  of  ethylisocarbamide  with  impure  ethyl 
oxalacetate  under  similar  conditions  yields  a  gum,  but 
with  fractions  of  redistilled  ester  two  substances, 
CRu04N2,  m.  p.  154°  and  149°,  have  been  obtained. 
The  product  from  ethyli.socarbamide  and  ethyl  acetyl- 
Pyruvate  has  not  been  obtained  crystalline.  Ethyl-: 
Mocarbamide  and  ethyl  acetonedicarboxylate  yield 
ethyl  2-ethoxyuracil-i-acetate,  m.  p.  112-5°,  which  forms 
the  4  :  5-dibromide,  m.  p.  175°,  and  is  hydrolysed  by 
alkali  to  the  acid,  which  loses  carbon  dioxide  above 
150°  to  yield  2-ethoxy-3-methyluracil. 

R.  K.  Callow. 

Guanylthiocarbamides.  I.  IC.  H.  Slotta,  R. 
Tschesche,  and  H.  Dressler  (Ber.,  1930,  63,  [B], 
208—222). — Treatment  of  methylthiocarbimide  with 
a  boiling  alcoholic  solution  of  sodium  ethoxide  and 


guanidine  thiocyanate  followed  by  passage  of  carbon 
dioxide  through  the  solution  yields  ^-mcthyl-TZ"- 
guanyllhiocarbamide  carbonate,  m.  p.  103 — 104°,  in 
77%  yield.  Boiling  water  transforms  the  salt  into 
tlio  free  base,  N H Me- CS -NH- C ( 1NH)  *N 112 ,  m.  p.  159°. 
The  following  compounds  arc  analogously  prepared  : 
Id1 -cthyl-TH2 -guanylthiocarbamide  (carbonate,  m.  p.  91°  ; 
chloride,  m.  p.  158° ;  nitrate,  decomp.  204°) ;  N'-n- 
p>ropyl-TS.2-guanylthiocarbamide  (carbonate ;  chloride, 
in.  p.  133°) ;  W-isobutyl-82-guanyUMocarbamidc  (carb¬ 
onate,  decomp.  91°;  non-crystalline  chloride-,  sul¬ 
phate,  m.  p.  120°;  nitrate,  m.  p.  179°;  picrale,  m.  p. 
203°) ;  id1 -allyl-ld2 -guanylthiocarbamide  (carbonate, 
m.p.  95° ;  nOn-crystalline  chloride ;  sulphate,  m.  p.  143° ; 
nitrate,  m.  p.  187°;  picrate,  decomp.  213°)  in  the  pre¬ 
paration  of  which  ’Nl-allyl-N2-allylthiocarba7nylguanyl - 
thiocarbamide,  NH;C(NH-CS-NH-CH2-CH;CH2)2, 
softening  at  240°,  is  obtained  as  by-product  when 
an  excess  of  allvlthioearbimide  is  employed ;  N1-iso- 
amyl-N2 -g uanylthiocarbam ide  (carbonate,  m.  p.  82°; 
nitrate,  m.  p.  176°  after  softening  at  170°;  picrate, 
m.  p.  205°;  sulphate,  m.  p.  96°  after  softening  at 
92°),  also  obtained  by  treatment  of  guanidine  thio¬ 
cyanate  with  aqueous  potassium  hydroxide,  removal 
of  water,  and  addition  of  woamylthiocarbimidc  in 
acetone  to  the  residue  (N1-isoamyl-’N2-isoamylthio- 
carbamylguanylthiocarbamide  hydrochloride,  m.  p.  95 — 
100°,  is  obtained  as  by-product) ;  W--$-phenylethyl- 
W-guanylthiocarbamide  picrate,  decomp.  215°  after 
darkening  at  200°.  The  preparation*  of  arylguanyl- 
thiocarbamides  from  guanidine  thiocyanate,  arylthio- 
carbimide,  and  alcoholic  sodium  ethoxido  is  less 
satisfactory,  owing  to  the  readiness  of  the  reaction 
of  the  thiocarbimide  with  the  solvent  to  form  aryl- 
thiourethanes.  Unsatisfactory  results  are  also  ob¬ 
tained  when  the  guanidine  is  liberated  from  its  salts 
by  potassium  hydroxide,  since  ammonia  is  readily 
liberated  and  combines  with  the  carbimide  more 
readily  than  does  guanidine,  so  that  the  product 
contains  arylthiocarbamide  in  considerable  amount. 
The  best  results  are  obtained  by  use  of  the  pasty 
mixture  formed  by  the  action  of  sodium  on  acetone 
which  hhs  been  shaken  with  potassium  carbonate  and 
distilled  over  phosphoric  oxide.  Addition  of  guanid¬ 
ine  thiocyanate  gives  a  dark  red  solution  in  which 
the  arylguanylthiocarbamide  is  almost  instantaneously 
produced  after  addition  of  arylcarbimide.  The  fol¬ 
lowing  compounds  are  thus  obtained:  Arl-phenyl- 
AT2-guanylthiocarbamide,  m.  p.  178°  (hydrochloride, 
decomp.  178° ;  sulphate,  decomp.  282°  after  darken¬ 
ing  at  210°;  picrate,  decomp.  250°  after  darkening 
at  232°);  'N1-p-anisyl-JS2-gua}iijllhiocarbamide  hydro¬ 
chloride,  m.  p.  181°;  W-p-ethoxyphenyl-W-guanyl- 
thiocarbamide,  m.  p.  148°  (hydrochloride,  m.  p.  188° 
after  softening  at  182°;  salicylate,  decomp.  139°; 
formate,  m.  p.  164°) ;  p-phenylene-^^-di-^-guanyl- 
thiocarbamide  hydrochloride, 

CpH4[NH-CS-NH-C(:NH)-NH2]2,HC1,  decomp.  212° ; 
NJ-3  :  4  : 5-trimethoxyphenyl  -  N2-  guanylthiocarbamide 
picrate,  decomp.  270°;  W-p-carbethoxyphenyl-’N2- 
guanylthiocarbamide,  m.  p.  178°  (picrate,  decomp. 
250°) ;  W-m-hydroxyniethylphenyl-^Z-gvanylthiocarb- 
amide  picrate,  decomp.  240° ;  T$x-p-acetoxy phenyl-id2 - 
guanylthiocarbamide,  m.  p.  305°  ;  N 1  -  p  -  A  yd  roxyph  anyl- 
N2 -guanylthiocarbamide  hydrochloride,  m.  p.  199°; 
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N1-  3  -  bromo  -p-  ethoxy-phenyl  -  N2-  guanylthiocarbamide 
hydrochloride ,  decomp.  178° ;  W--p-carbo-$-diethyl- 
aminoethoxyphenyl  -  N2  -  guanylthiocarbamide  hydro  - 
chloride,  m.  p.  213°;  W-p-dimcthylamiiwphe.nyl-W1- 
guanylthiocarbamide,  m.  p.  196°  ( hydrochloride ;  sul¬ 
phate,  decomp.  200°) ;  W-phenyl-N--phemjlguanyl- 
thiocarbamide,  NHPh-CS-NH-C(:NH)-NHPh,  decomp. 
188°,  from  the  sodium  salt  of  phenylcyanothiocarb- 
amide  and  aniline  hydrochloride  in  boiling  alcohol. 

Phenylcarbimide  and  guanidine  thiocyanate  are 
converted  by  the  sodium-absolute  acetone  method 
into  A71AT2-diphenylcarbamylguanidine, 
NH:C(NH-CO-NHPh)2,  m.  p.  176°,  in  76%  yield, 
whereas  p-anisylcarbimide  yields  p-anisylcarbamide, 
m.  p.  172°,  in  presence  of  technical  acetone.  N1^- 
Di-p-ethoxyphenylcarbamylguanidine  has  m.  p.  196° 

H.  Wren. 

Molecular  compounds  of  ethyl  diazoacetate 
with  inorganic  salts  and  oxides.  K.  Lorey  (J.  pr. 
Chem.,  1930,  [ii],  124,  185— 190).— The  following 
coinpounds  were  prepared  by  interaction  of  ethyl 
diazoacetate  with  the  appropriate  inorganic  substance 
in  the  correct  proportions :  CHN2*C0oEt,l  and 
2CaCl„;  CHN2-C02Et,2,  3,  and  6CaSO,; 
CHN2"C03Et,6Ca0 ;  CHN2-C02Et,6CaC0s ; 
CHN2-C02Et,Mg0.  Calcium  sulphate  hemihydrate 
and  ethyl  diazoacetate  yield  the  compound 
3CHN2-C02Et,2CaS04.  “The  ester  is  catalytically 
decomposed  in  ethereal  solution  by  anhydrous  copper 
sulphate  to  ethyl  fumarate.  A.  I.  Vogel.. 

Diethylarsine.  E.  GRiscHRiEWiTCH-TROcirorov- 
ski  and  A.  Sporzynski  (Rocz.  Chem.,  1929,  9,  741 — 
746). — Diethylarsine,  b.  p.  96-5 — 97°,  d?7  1-1338, 
nD  1-4709,  is  prepared  by  the  reduction  by  means  of 
zinc  and  hydrochloric  acid  of  diethylarsine  chloride 
in  alcoholic  solution.  Diethylarsine  forms  with 
mercuric  chloride  a  compound,  AsEt2Cl,2HgCl2,  which 
is  not  identical  with  that  obtained  from  “  Gosio-gas  ” ; 
the  formula  has  been  wrongly  given  by  Wigren  (A., 
1924,  i,  888).  R.  Truszkowski. 

Reaction  between  alkali  alkyls  and  quaternary 
arsonium  compounds.  M.  E.  P.  Friedrich  and 
C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1930,  52,  376 — 
384). — Triethylarsine  is  oxidised  by  atmospheric 
oxygen  to  diethylarsinic  acid,  m.  p.  136 — 137°  (lit. 
134°).  Similarly,  diethyl-n-butylarsine,  b.  p.  78°/28 
mm.,  d.®  1-0306,  1-4745,  gives  ethyl-n-butylarsinic 

acid,  m.  p.  93 — 96°,  also  obtained  from  dichloro-M- 
butylarsine  and  ethyl  bromide  by  Quick  and  Adams’ 
method  (A.,  1922,  i,  600).  Lithium  n-butyl  and 
tetraethylarsonium  bromide,  m.  p.  298 — 300°,  react  in 
light  petroleum,  forming  triethylarsine  and  a  mixture 
of  hydrocarbons  containing  a  small  amount  of  ethyl¬ 
ene;  ethylene  is  polymerised  by  lithium  alkyls, 
affording  non-gaseous  products.  Lithium  ethyl  and 
triethyl-n-butylarsonium  bromide ,  m.  p.  227°,  give 
diethyl-w-butylarsine  and  hydrocarbons.  Similar 
results  are  obtained  with  triethylarsine  dibromide  and 
the  lithium  alkyls.  Tetramethylarsonium  iodide, 
sublimes  at  320 — 328°,  and  sodium  triphenylmethyl 
react  in  dry  ether,  affording  a  coloured  solid,  which  is 
unaffected  by  treatment  with  carbon  dioxide  and 
decomposed  by  pyridine  to  triphenylmethane.  No 


evidence  of  the  formation  of  a  stable  penta-alkyl 
arsenic  compound  has  been  obtained. 

H.  Burton. 

Reaction  between  polyhydric  alcohols  or 
phenols  and  arsenic  compounds,  in  particular 
arsinoacetic  acid.  II.  B.  Englund  (J.  pr.  Chem., 
1930,  [ii],  124,  191 — 208). — Measurements  of  the 
solubility  of  arsinoacetic  acid  and  of  arsenic  trioxide 
in  99%  acetic  acid  in  the  presence  of  various  glycols 
have  been  made,  and  the  constant  L  has  been  evaluated 
in  each  case  (cf.  A.,  1929,  52,  945).  The  glycols  studied 
were  ethylene  glycol,  propane-a{3-  and  -ay-diols,  meso- 
and  r-butane-a(3-  and  -3y-diols,  p-methylpropane-a3- 
diol,  butane-ay-diol,  liexane-fk-diol,  decane-ax-diol, 
and  pinacol.  a-Glycols  have  a  greater  influence  on 
the  solubility  than  other  glycols ;  the  effect  is  increased 
by  the  introduction  of  alkyl  groups,  but  this  depends 
on  the  number  and  nature  of  the  substituents ; 
stereoisomerides  exert  different  effects.  The  bearing 
of  these  results  on  the  relative  ease  of  formation  and  on 
the  configuration  of  rings  is  discussed.  The  method 
has  also  been  applied  to  phenol,  2  : 4-  and  2  :  6-dinitro- 
phenols,  pyrocatechol,  3-  and  4-nitropyrocatechols, 
and  to  8-keto-p-methylpentane-py-diol.  Abnormal 
results  were  obtained  for  the  3-  and  4-nitropyro¬ 
catechols,  these  being  attributed  to  the  presence  of  the 
tautomeric  oci-form ;  the  results  for  8-keto-P-methyl- 
pentane-py-diol  are  not  in  agreement  with  those 
obtained  by  the  boric  acid  and  acetone  method  of 
Boeseken.  A  modification  of  the  method  involving 
the  dissolution  of  arsenic  trioxide  in  water  is  described 
and  is  applied  to  a  number  of  hydroxy-compounds. 
The  results  are  in  qualitative  accord  with  those 
obtained  by  the  original  method. 

The  action  of  arsenious  oxide  on  pentaerythritol 
and  pinacol  gives  the  compounds  C6Hj,04As,  m.  p- 
102—103°,  and  C12H2504As,  m.  p.  110°;  erythritol 
yields  a  substance  containing  37-5%  As. 

A.  I.  Vogel. 

Effect  of  prolonged  ebullition  on  magnesium 
organo-halides.  H.  Gilman  and  (Miss)  E.  L.  St. 
John  (Bull.  Soc.  chim.,  1929,  [iv],  45,  1091 — 1095).— 
The  rate  of  decomposition  of  magnesium  organo- 
halides  in  boiling  solvents  has  been  determined  witli 
the  colour  reaction  previously  described  (A.,  1925,  ii, 
1011;  1928,  160;  1929,  303).  Magnesium  w-butyl 
bromide  is  decomposed  by  135  hrs.’  boiling  in  ether, 
66  hrs.’  in  ether-benzene,  60  hrs.’  in  ether-toluene. 
Similarly,  magnesium  benzyl  chloride  is  decomposed 
in  134  hrs.  in  boiling  ether  and  in  82  hrs.  in  ether- 
benzene,  and  magnesium  phenyl  bromide  by  84  hrs 
in  ether-benzene  and  40  hrs.  in  boiling  ether-toluene 
Since  after  9  hrs.’  boiling  in  ether-benzene  magnesiuis 
phenyl  bromide  gives  practically  the  same  yield 
(70-1%)  of  benzoic  acid  as  is  obtained  without 
refluxing,  the  decomposition  is  not  due  to  heat  alone 
and  is  attributed  to  the  action  of  diffused  oxygen- 
Accordingly,  reactions  which  necessitate  prolonged 
boiling  at  high  temperatures  should  be  effected  in  an 
inert  atmosphere.  R.  BrightmaN. 

Action  of  ultra-violet  light  on  magnesium  t'so- 
butyl  bromide  and  ferf.-butyl  chloride.  H. 
Gilman  and  L.  L.  Beck  (Bull.  Soc.  chim.,  1929,  [iyJ> 
45,  1095 — 1098). — No  appreciable  isomerisation  of  the 
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organic  radical  occurs  when  ethereal  solutions  of 
magnesium  isobutyl  bromide  and  magnesium  terl.- 
butyl  chloride  are  exposed  for  63  hrs.  to  ultra-violet 
light.  With  magnesium  isobutyl  bromide  47%  of 
isovaleric  acid  is  subsequently  obtainable  by  the 
usual  method ;  magnesium  lerl. -butyl  chloride  similarly 
gives  58%  of  trimethylacetic  acid  containing  up  to 
o%  of  isovaleric  acid  (cf.  A.,  1928,  255 ;  1929,  433). 

R.  Bright  man. 

ci/cfoPropene  and  some  of  its  derivatives. 
N.  J.  Demjanov  and  M.  N.  Dojarenko  (Bull.  Acad. 
Sci.  U.S.S.R.,  1929,  653—665 ;  cf.  A.,  1923,  i,  1188).— 
The  total  yield  of  hydrocarbons  and  that  of  allene 
obtained  on  heating  the  quaternary  base  ( loc .  cil.) 
increase  as  the  temperature  is  raised,  but  the  yield  of 
cyciopropene  diminishes.  When  heated  with  water 
in  a  sealed  tube,  dibromocycfopropane  remains 
virtually  unchanged  at  100 — 105°,  but  at  150 — 155° 
about  77-5%  and  at  160 — 165°  almost  the  whole  of 
tie  bromo-compound  reacts,  yielding  acraldehyde  and 
a  mixture  of  products  of  its  condensation  with  loss  of 
water.  Similar  results  are  obtained  if  the  reaction 
takes  place  in  presence  of  silver  carbonate  or  lead 
oxide,  no  formation  of  the  glycol  corresponding  with 
eyefopropene  occurring.  When  treated  with  a  con¬ 
centrated  absolute  alcoholic  solution  of  iodine,  cyclo- 
propene  yields  di-iodocyclopropane,  C3H4I2,  m.  p. 
below  —  5°,  d\l  2-725,  n'i$  1  -6765 .  Among  the  products 
formed  by  the  action  of  potassium  permanganate  on 
eyefopropene  at  a  low  temperature  (snow),  only 
formic  acid  was  identified.  When  heated  at  245 — 
255°  in  presence  of  aluminium  oxide,  eyefopropene 
and  ergo  es  polymerisation  to  some  extent. 

T.  H.  Pope. 

Cracking  of  cyclic  hydrocarbons  with  hydro¬ 
gen  at  high  pressures.  V.  N.  Ipatiev,  N.  Orlov,  and 
N.  Lichatschev  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,1339— 1343,  and  Ber.,  1930,  63,  [£],  156—160).— 
The  behaviour  of  the  hydrides  of  aromatic  hydro¬ 
carbons  under  conditions  of  pressure  hydrogenation 
was  investigated,  with  the  view  of  elucidating  the 
mechanism  of  the  cracking  of  petroleum  and  primary 
coal  tars  in  which  the  compounds  selected  occur.  Di- 
cycfohexyl,  dicycfohexylmethane,  a(l  -  dicycfohexyl- 
ethane,  and  as-dicycfohexylpentane  were  hydrogenated 
at  440— -450°  and  75  atm.  in  the  presence  of  iron  and 
alumina  as  catalysts.  Besides  these  dicycfohcxyl- 
paraffins,  decahydronaphthalene,  aS-diphenylbutane, 
*y-diphenylpropane,  1:3: 5-triphenylbenzene,  penta- 
methyldihydroxytetrahydroxanthen,  and  a  primary 
tar  were  also  investigated  under  similar  conditions. 
The  dicycfoparaffins  and  diphenylparaffins  gave  only 
mono-substituted  eyefohexanes  and  benzene  homo- 
logues.  Decahydronaphthalene  gave  a  mixture  of 
aaphthenes,  1:3:  5-diphenylbenzene  was  unaffected, 
wmlst  pentamethyldihydroxytetrahydroxanthen 
|wc  both  naphthenes  and  aromatic  hydrocarbons. 
The  primary  tar,  which  was  anhydrous  and  contained 
of  phenols,  yielded  a  considerable  quantity  of 
Wene  hydrocarbons,  which  were,  in  part,  due  to 
Y  reduction  of  phenols,  since  water  was  also 
Gained.  M.  Zvegintzov. 

Thermal  decomposition  of  perhydro-fluor- 
eie  and  -acenaphthene  in  presence  of  hydro¬ 


gen  under  pressure.  N.  A.  Orlov  and  M.  A. 
Belopolski  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1267 — 1277). — The  behaviour  of  the  perhydro-deriv- 
atives  of  the  condensed  nuclei  hydrocarbons  in  the 
presence  of  hydrogen  under  pressure  was  investigated, 
since  they  occur  in  the  products  of  coal  distillation, 
and  their  reactions  with  hydrogen  should  throw  light 
on  the  mechanism  of  that  process.  Fluorene  was 
hydrogenated  at  210 — 230°/60 — 75  atm.  in  the 
presence  of  nickel,  silver,  manganese,  copper,  and 
cobalt  oxides  as  catalysts,  and  the  perhydrofluorcne, 
b.  p.  254 — 258°,  d~  0-9203,  isolated  from  the  liquid 
product  by  fractionation.  It  was  hydrogenated  at 
380°/70 — 75  atm.  with  alumina  and  other  oxides  as 
catalysts,  yielding  a  liquid  product  containing  a 
mixture  of  mono-  and  di-cyclic  naphthenes,  among 
which  perhydrindene  and  eyefopentadiene  were  isol¬ 
ated.  When  fluorene  was  distilled  with  anhydrous 
aluminium  chloride,  diphenyl  and  its  hydrides  were 
obtained. 

Hydrogenation  of  acenaphthene  under  the  same  con¬ 
ditions  gave  perhydroacenaphthene,  b.  p.  232 — 239°, 
df  0-9329,  1-5200,  which,  on  further  hydrogenation 

at  450°,  yielded  a  mixture  of  benzene  homologues, 
indene  and  its  homologues,  diphenylfulvene,  and  other 
cyclic  hydrocarbons.  The  isolation  of  indene  in  these 
reactions  is  considered  to  explain  the  mechanism  of  its 
formation  during  the  carbonisation  of  coal  to  yield  a 
primary  tar.  M.  Zvegintzov. 

Polarities  and  orienting  influence  of  sub¬ 
stituents  in  the  benzene  ring.  W.  M.  Latimer  and 
C.  W.  Porter  (J.  Amer.  Chem.  Soc.,  1930,  52,  206 — 
211). — The  residual  charge  on  an  atom  attached  to  a 
benzene  ring  is  calculated  from  a  consideration  of  the 
electronic  configuration  of  the  group  in  which  the 
atom  occurs.  It  is  assumed  that  the  electrons  are 
quantised  with  respect  to  the  field  between  the  atoms 
(except  for  hydrogen),  the  effects  being  distributed 
between  the  atoms  in  the  ratio  of  the  positive  charges 
on  the  nuclei.  The  residual  charge,  calculated  for 
30  groups,  varies  from  —0-4  (-OR)  to  +2-1  (NOa). 
A  positive  residual  charge  generally  indicates  a 
m-orienting  substituent,  but  the  division  is  not  sharp. 
Groups  with  values  of  0-1 — 0-6  usually  give  mixtures 
of  o-,  in-,  and  p-derivatives. 

An  electronic  configuration  for  benzene  is  postulated, 
in  which  alternate  carbon  atoms  possess,  or  share,  six 
and  eight  electrons,  respectively.  Three  pairs  of 
electrons  are  assumed  to  be  quantised  with  respect  to 
the  field  of  the  molecule  as  a  whole.  H.  Burton. 

1  :  3  :  4  :  5-Tetranitrobenzene.  A.  F.  Holle- 
man  (Rec.  trav.  chim.,  1930,  49,  112 — 120). — When 
picramide  is  suspended  in  cold  nitric  acid  (d  1-4)  and 
then  treated  repeatedly  with  nitrous  fumes,  1  :  3  :  4  :  5- 
tetranilrobenzene,  m.  p.  129 — 130°,  is  formed,  probably 
through  the  intermediate  2:4:  6-trinitrobenzene- 
diazonium  nitrite.  Some  picric  acid  and  hexanitro- 
diphenylamine  are  also  produced ;  the  latter  is 
probably  formed  by  interaction  of  the  diazonium 
hydroxide  with  picramide.  The  tetranitrobenzene  is 
purified  by  dissolution  in  benzene,  washing  the  solution 
with  sulphuric  acid  until  pale  yellow,  and  subsequently 
washing  with  cold  water,  drying,  and  evaporating; 
the  tetranitrobenzene  crystallises  with  1  mol.  of 
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benzene,  which  is  lost  at  60°.  1:3:4:  5-Tetranitro- 

benzene  is  decomposed  rapidly  -with  boiling  water,  and 
slowly  with  cold  water,  to  picric  and  nitrous  aoids : 
decomposition  also  occurs  with  any  solvent  containing 
oxygen.  The  ease  of  conversion  of  the  tetranitro- 
benzene  into  picramide  by  dilute  aqueous  ammonia 
(97%  yield)  is  used  for  the  determination  of  the 
tetranitrobenzene  in  mixtures  containing  picric  acid. 
1:3:4: 5-Tetranitrobenzene  is  a  more  powerful 
cxplosivo  than  picric  acid. 

Details  are  given  for  the  preparation  of  picramide 
from  p-nitroaniline  and  acetanilide  (cf.  Witt,  A.,  1908, 
i,  874).  H.  Burton. 

Nitration  of  aromatic  thiocyanates.  F.  Chal¬ 
lenger,  C.  Higginbottom,  and  A.  Huntington 
(J.C.S.,  1930,  26—34). — Phenyl  and  substituted 
phenyl  thiocyanates  are  prepared,1  generally  by 
Korczyriski’s  method  (A.,  1923,  i,  159).  The  mixture 
of  o-  and  p-nitro-derivatives  obtained  in  94%  yield 
when  phenyl  thiocyanate  is  nitrated  with  nitric 
(d  1-41)  and  sulphuric  acids  at  0 — 5°  contains  20% 
of  the  o-,  and  80%  of  the  p-derivative  (cf.  A.,  1924,  i, 
953).  o-Ghlorophmyl  thiocyanate,  b.  p.  160 — 160*5°/. 
42—47  mm.,  is  converted  by  nitric  acid  (d  T5),  first 
at  —6°  and  then  at  the  ordinary  temperature,  mainly 
into  2-chloro-i-nitrophenyl  thiocyanate,  m.  p.  85° ;  a 
small  amount  of  tho  5-m7ro-isomeride,  hi.  p;  107°,  is 
also  produced,  o -Bromophenyl  thiocyanate,  b.  p. 
161 — 165°/10 — 12  mm.,  m.  p.  about  24°,  yields, 
similarly,  2bromoA m.  p.  93°  (main),  and  2 -bromo- 
5 -nitrophcnyl  thiocyanate,  m.  p.  126°  (trace),  m- 
Chlorophenyl  thiocyanate,  b.  p.  135°/12*5  mm.,  affords 
3-chloroA-,  m.  p.  59°  (main),  and  3-cMoro-Q-nitro- 
phenyl  thiocyanate,  m.  p.  104 — 105°  (trace).  These 
results  show  the  strong  para-directing  influence  of  tho 
thiocyano-group.  p-Aminophenyl  thiocyanate  is  con¬ 
verted  by  the  usual  method  into  p-iodoplienyl  thio¬ 
cyanate,  m.  p.  53°,  which  is  unaffected  by  nitric  acid 
( d  1*41)  at  —10°  or  15°,  or  by  the  acid  of  <2  T5  in  acetic 
anhydride  solution.  With  nitric  and  sulphuric  acids  at 
—14  to  5°,  p-nitrophenyl  thiocyanate  is  produced. 
Treatment  of  the  iodo-compound  with  chlorine  in  cold 
chloroform  affords  a  dicMoride,  m.  p.  111°,  which  on 
thermal  decomposition  regenerates  the  original  iodo- 
derivative.  Attempts  to  decompose  this  dichloride 
under  various  conditions  so  as  to  induce  nuclear 
chlorination  failed  (cf.  Werner,  J.C.S.,  1907,  91,  240, 
529);  p-iodoplienyl  thiocyanate  was  regenerated  in 
most  cases.  When  decomposed  by  sunlight,  the 
dichloride  gives  4  :  4'-di-iododiphenyl  disulphide. 

H.  Burton. 

Action  of  selenium  bromide  on  aromatic  hydro¬ 
carbons.  J.  Loevenich  and  K.  Sipmann  (J.  pr. 
Chem.,  1930,  [ii],  124,  127— 132).— Interaction  of 
benzene,  aluminium  bromide,  and  selenium  bromide 
gives  bromobenzene  and  a  22 — 27%  yield  of  diphenyl 
selenide ;  in  dilute  carbon  disulphide  solution  diphenyl 
diselenide,  m.  p.  62°  (2%  yield),  is  also  obtained. 
Aluminium  bromide  and  selenium  bromide  react  with 
toluene  to  give  chiefly  o-bromotoluene  and  a'  small 
quantity  of  oo’-ditolyl  selenide,  b.  p.  174r— 180°/13  mm. ; 
mesitylene  yields  bromomesitylene  and  dimesityl, 
naphthalene  affords  1-bromonaphthalene  and  1  :  1 '-di¬ 
naphthyl,  whilst  no  well-defined  products  could  be 


isolated  with  anthracene.  The  bearing  of  these  results 
on  the  constitution  of  selenium  bromide  is  discussed. 

A.  I.  Vogel. 

Catalytic  oxidation  of  toluene  by  air.  M.  I. 
Kuznetzov  and  M.  A.  Stepanenko.— See  this  vol., 
304. 

Thermal  decomposition  of  coal-tar  con¬ 
stituents.  V.  Reaction  products  of  the  thermal 
deicomposition  of  toluene.  VI.  Reaction 
mechanism  of  the  thermal  decomposition  of 
toluene.  Y.  Kosaka  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  298 — 299b,  ,299 — 300b). — V.  Pyrolysis  of 
toluene  at  700°  and  S00°,  employing  various  contact 
materials,  and  at  900°  without  a  tube-filling,  indicates 
that  the  decomposition  is  independent  of  the  filling 
material  (silica  or  coke),  and  the  main  reaction 
products  consist  of  benzene,  diphenyl,  diphenyl- 
benzene,  and  their  homologucs,  minute  quantities 
(1—2%)  of  naphthalene,  anthracene,  and  pnenanthr- 
ene,  together  with  ethylene,  methane,  hydrogen, 
and  free  carbon.  The  amount  of  toluene  undecom¬ 
posed  at  700°  is  86—88%,  at  800°  54 — 57%,  and  at 
900°  3%.  The  formation  of  benzene  increases  from 
3*5%  at  700°  to  26%  at  900°.  The  yield  of  diphenyl 
and  its  homologues  reaches  a  maximum  (8%)  at  800°, 
whilst  the  production  of  diphenylbenzene  and  its 
homologues  rises  from  1  %  at  700°  to  1 1  %  at  900°.  The 
amounts  of  methane,  hydrogen,  and  free  carbon 
produced  increase  with  rising  temperature,  27%  of 
carbon  being  formed  at  900°. 

VI.  Twelve  reactions  are  proposed  to  express 
completely  the  exact  nature  of  the  pyrolysis  of 
toluene,  and  their  distribution  at  700°,  800°,  and  900° 
is  traced  by  calculation.  C.  W.  Shopper. 

Separation  of  xylenes.  I.  Fusion  curves  of 
the  systems  o-xylene-m-xylene  and  o-xylene- 
p -xylene.  II.  A.  Nakatsuchi  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  333— 335b,  335— 336b).— I.  p- 
Xylene,  m.  p.  13*19°,  m-xylehe,  in.  p.  —490°, 
and  o-xylene,  m.  p,  —25*74°,  were  employed.  The 
points  found  for  the  systems  lie  on  a  smooth  two- 
branch  curve  in  each  case.  The  heats  of  fusion  of  the 
xylenes  have. been  calculated  thermodynamically  and 
are  :  o-,  3100,  m-,  2800,  and  p-xylene,  4100  g.-cal. 

II.  Fractional  distillation  of  a  mixture  of  xylenes 
tends  to  concentrate  m-xylene  in  the  highest  fraction, 
whereas  the  distribution  of  p-xylene  is  not  appreciably 
affected.  Selective  sulphonation  is  more  effective, 
since  the  chief  component  of  the  unsulphonated 
material  is  p-xylene ;  dissolution  of  the  unsulphonated 
material  in  concentrated  sulphuric  acid  at  95°  affords 
crystalline  p-xylenesulphonic  acid,  which  by  hydro¬ 
lysis  with  50%  sulphuric  acid  furnishes  pure  p-xylene. 
The  relation  between  the  composition  of  hydrocarbon 
mixtures  liberated  by  hydrolysis  of  sulphonic  acids 
and  the  hydrolysis  temperature  is  given  in  tabular 
form,  and  it  is  concluded  that  Patterson’s  process  (A., 
1925,  i,  124)  for  the  separation  of  m-xylene  has  no 
value  for  large-scale  operations.  It  is  found  that  in 
the  Friedel-Crafts  reaction  p-xylene  combines  less 
readily  than  either  isomeride  with  unsaturated  hydro¬ 
carbons,  e.g.,  isobutylene,  and  it  is  stated  that  94%  of 
the  total  p-xylene  may  be  separated  in  this  manner. 

G.  W.  Shoppee. 


ORGANIC  CHEMISTRY. 


333 


Highly-polymerised  compounds.  XXXIII. 
Relationships  between  viscosity  and  mol.  wt. 
among  polystyrenes.  H.  Staudinger  and  W. 
Heuer  (Ber.,  1930,  63,  [B],  222 — 234;  cf.  this  vol., 
78). — Examination  of  the  viscosity  of  polystyrenes 
of  differing  concentration  shows  that  the  expression 
rjsp/C  is  not  constant,  but  increases  with  increasing 
concentration.  Only  in  very  dilute  solution  is  the 
deviation  from  K~-r\^jG  relatively  slight;  at  higher 
concentration  the  specific  viscosity  increases  much  more 
rapidly  than  the.  concentration.  Association  cannot 
entirely  account  for  these  observations,  since  the 
relative  viscosity  of  hemicolloids  in  molar  solution  at 
60°  is  only  slightly  less  than  at  20°.  The  deviation 
from  the  Einstein  expression  is  attributed  to  the  non- 
spherical  form  of  the  polystyrene  molecule.  On  the 
assumption  that  the  latter  has  a  cylindrical  form  and 
is  free  to  rotate  around  its  centre,  the  modified 
expression,  t\ipjG—KmM  is  deduced.  Preliminary 
determinations  of  the  constant  K„ ,  for  purified 
fractions  of  hemicolloidal  polystyrenes  in  0-25M- 
solution  in  benzene  give  the  value  K  x  103=0-20,  the 
individual  variations  being  slight.  Application  of  the 
method  to  the  determination  of  the  mol.  wt.  of  more 
highly-polymerised  products  gives  values  of  the  order 
100,000.  The  constant  Km  is  valid  only  in  one  and 
the  same  polymeric-homologous  series  and  for  a  single 
solvent.  H.  Wren. 

Compounds  between  metallic  chlorides  and 
polyenes.  H.  von  Euler  and  H.  Willstaedt 
(Arkiv  Kemi,  Min.,  Geol.,  1929, 10,  b,  No.  9, 6  pp.). — It 
was  shown  by  Karrer,  Euler,  and  Euler  (this  vol.,  379) 
that  the  Carr  and  Price  reaction  is  given  by  substances 
of  the  carotenoid  group.  The  compounds  between 
these  substances  and  metallic  chlorides  were  therefore 
studied.  By  mixing  chloroform  solutions  of  stilbene 
and  antimony  trichloride;  colourless  crystals, 
C14H12,2SbCl3, in.  p.  106 — 107°,  were  obtained.  With 
isostilbene,  the  same  product  seems  to  be  obtained. 
With  ferric  chloride,  yellow  crystals,  Cl4H12,2FeCl3, 
decomp.  326  ,  are  obtained.  In  the  same  way, 
diphenylbutadiene  gives  a  colourless  substance, 
C16H14,2FeCl3.  Dimethylfulvene  produces  with  anti¬ 
mony  trichloride  a  resinous  substance,  and  in  dilute 
solutions  a  deep  violet  colour,  but  the  product  could 
not  be  isolated  without  decomposition.  Carotene 
gives  rise  to  a  blue  product  of  approximate  formula 
C40H56,2SbCl3.  The  cause  of  the  colour  reaction  is 
believed  to  lie  in  the  formation  of  readily  dissociated 
compounds  of  the  carotenoid  and  the  metallic  chloride. 

K.  V.  Theviann. 

Substitution  of  bromine  by  chlorine  in  organic 
halogen  compounds.  P.  Pfeiffer  and  B.  Eistert 
(J.pr.  Chem.,  1930,  [ii],  124, 168— 184).— The  influence 
of  substituent  groups  on  the  replacement  of  bromine 
by  chlorine  in  compounds  of  the  stilbene  type  has 
been  investigated  by  the  interaction  of  the  stilbene 
'^bromides  with  tin  tetrachloride  in  anhydrous 
biiophen-free  benzene  solution.  a-Stilbene  dibromide, 
p.  237°  (decomp.),  gives  stilbene  chlorobrcmiide, 
p.  225°  (decomp.),  after  5  min.  at  the  ordinary 
temperature,  and  stilbene  dichloride  on  boiling  for 
®  min.  4-Nitrostilbene  dibromide,  m.  p.  205—206° 
(decomp.),  yields  only  4-nitro-a-bromo-a  -chlorostilbenc, 


N02-C6H4-CHBr-CHClPh,  m.  p.  180—181°,  on  pro¬ 
longed  boiling,  whilst  4  :  4'-dinitrostilbene  dibromide, 
m.  p.  288°  (decomp.)  (4  : 4'-dinitrostilbene  has  m.  p. 
286°),  is  unaffected.  2  :  4-Dinitrostilbene  dibromide, 
(a-form,  m.  p.  185°,  (3-variety,  m.  p.  145 — 146°),  yields 
a  mixture  of  a-  and  (3-2 : 4-diniirosiilbene  chloro- 
bromides  (m.  p.  161°  and  145 — 146°,  respectively). 
4-Methoxystilbene  dibromide,  m.  p.  183 — 184°  (de¬ 
comp.),  converted  at  170 — 180°  into  4 -methoxy- 
y -bromostilbene,  m.  p.  53 — 54°,  yielded  the  corre¬ 
sponding  dichloride,  m.  p.  150 — 151°  (slight  decomp.) ; 
this  change  is  more  facile  in  the  conversion  of  4  :  4'-di- 
methoxystilbene  dibromide,  m.  p.  172°  (decomp.),  into 
the  corresponding  dichloride,  m.  p.  184°  (decomp.). 
i-NilroA'-melhoxi/ stilbene  dibromide,  m.  p.  166°  (de¬ 
comp.),  converted  at  150 — 170°  into  the  monobromo- 
stilbenc,  m.  p.  93°,  yielded  a  substance,  m.  p.  200°. 
Under  similar  conditions,  benzyl  bromide  gave  di- 
phenylmethane,  p-nitrobenzyl  bromide  was  unaffected, 
diphenylmethyl  bromide,  m.  p.  42 — 43°,  yielded 
triphenylmethane,  and  triphenylmethyl  bromide 
afforded  an  additive  compound,  CPh3Br,SnCl4. 

A.  I.  Vogel. 

Molecular  compounds  and  colour  reactions  of 
conjugated  unsaturated  hydrocarbons.  II.  R. 
Kuhn  and  T.  Wagner- Jauregg  (Helv.  Chim.  Acta, 
1930, 13,  9—13;  cf.  A.,  1928,  281).— The  colorations 
obtained  when  the  previously  described  unsaturated 
hydrocarbons  (/oc.  cit.)  arc  treated  with  benzoquinone, 
chloroanil,  maleic,  phthalic,  and  tetrachlorophthalic 
anhydrides,  and  oxalyl,  fumaryl,  phthalyl,  thiony], 
and  sulphuryl  chlorides  are  given.  Diphenyl  is  used 
for  comparison.  The  coloration  increases  in  in¬ 
tensity  with  rise  in  the  number  of  double  linkings  in  the 
hydrocarbon  molecule.  Methylbixin  gives  deep  red¬ 
dish-brown  and  greenish-blue  colours  with  fumaryl 
and  thionyl  chlorides,  respectively.  The  f.-p.  dia¬ 
gram  of  aS-diphenylbutadiene  and  methyl  fumarate 
shows  that  no  compound  formation  occurs.  Picryl 
chloride  and  aS-diphenylbutadiene  give  a  compound 
containing  2  mols.  of  the  former  and  1  mol.  of  the 
latter  substance.  H.  Burton. 

Plant  colouring  matters.  XVII.  Carotenoids 
in  faeces  of  sheep  and  cow.  P.  Karrer  and  A. 
Helfenstein  (Helv.  Chim.  Acta,  1930, 13,  86 — 87). — 
The  coloured  compound  isolated  by  Fischer  (A.,  1916, 
i,  574)  from  sheep’s  faeces  has  been  investigated.  It  is 
essentially  a  xanthophyll,  C40HS6O2,MeOH,  m.  p. 
190 — 191°,  [a]0  +90°  in  chloroform.  The  same  sub¬ 
stance  is  also  isolated  from  fresh  cow’s  faeces.  Lutein 
from  egg-yolk  has  [a]j?  +7-17°  in  chloroform. 

H.  Burton. 

Plaint  colouring  matters.  XVIII.  Constitu¬ 
tion  of  carotenoids.  P.  Karrer,  A.  Helfenstein, 
and  H.  Wehrli  (Helv.  Chim.  Acta,  1930, 13,  87—88). 
— Succinic  acid  is  obtained  in  small  amount  when 
lycopene  is  oxidised  with  potassium  permanganate ;  it 
is  formed  by  further  oxidation  of  laevulic  acid,  which 
must  be  a  primary  oxidation  product,  if  the  previously 
assigned  formula  (A.,  1929,  569)  is  correct.  It  is 
possible  that  the  group  GMe2;CH-[CH2]2'CMe;CH,) 
which  is  present  in  lycopene,  becomes  cyclicised  in 
carotene  (cf.  this  vol.,  76).  Xanthophyll  contains  two 
hydroxyl  groups  (Zorevitinov),  and  is  probably  a  di- 
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hydroxycarotene.  Zeaxanthin  (A.,  1929,  1077)  also 
contains  two  hydroxyl  groups.  H.  Burton. 

Action  oi  peracetic  acid  on  naphthalene.  J. 
Boeseken  and  G.  Slooff  (Rcc.  trav.  chim.,  1930,  49, 
100 — 101). — Naphthalene  is  slowly  oxidised  by  per¬ 
acetic  acid  in  acetic  acid  solution,  yielding  2-carboxy- 
(/ZZocinnamic  acid.  H.  Burton. 

New  class  oi  coloured  hydrocarbons.  N. 
Maxim  (Bull.  Soc.  chim.,  1929,  [iv],45, 1137—1148). — 
The  dehydration  of  9  :  lO-diethylacenaphthene-9  : 10- 
glycol  to  the  coloured  hydrocarbon,  9  : 10-diethyl- 
ideneacenaphthene  (A.,  1928,  1137),  is  now  shown  to 
be  characteristic  of  ditertiary  acenaphthene  glycols 
when  treated  with  hydrochloric  acid  in  glacial  acetic 
acid.  Only  traces  of  the  a-pinacolins,  resulting  by  loss 
of  1  mol.  of  water,  obtained  by  Zincke  and  Tropp  in 
the  phenanthrene  series  (A.,  1908,  i,  786)  are  formed, 
but  no  p-pinacolin.  The  formation  of  a  p-pinacolin  in 
the  dohydration  of  9  :  10-diphenylaccnaphthene-9  :  10- 
glycol  (Beschke,  A.,  1909,  i,  917)  is  due  to  pinacolin 
transformation  of  the  a-pinacolin  first  formed. 
Oxidation  of  these  hydrocarbons  with  acetic  and 
chromic  acids  yields  a  mixture  of  acenaphthene- 
quinone  and  napkthalic  anhydride.  The  ditertiary 
acenaphthene  glycols  are  obtained  by  the  action  of 
Grignard  reagents  on  acenaphthencquinonc,  magnes¬ 
ium  methyl  iodide  alone  yielding  two  stereoisomeric 
compounds.  cis-9  :  1 0 -Dimethyla-cenaph thene- 9  :  10- 
glycol  has  m.  p.  158°;  the  trans -isomeride,  m.  p.  184°. 
On  dehydration,  both  isomerides  yield  9  : 10-dimethyl- 
eneacenaphthene,  orange-yellow,  together  with  a  little 
a-pinacolin,  C10H6<q^>O,  in  the  case  of  the  cis- 
isomeride.  9  :  10-DipropylacenaphtJicne-Q  :  10 -glycol 
has  m.  p.  173°;  9 : 10-dipropylidcneaccmphthene, 

m.  p.  101°,  orange;  9 :  10-diisobutylacenaphthene- 
9  :  10 -glycol,  m.  p.  132°  (yield  50%) ;  9  : 10-(ZZiso- 
bulylideneaceiiaphtheme,  b.  p.  215°/15  mm.,  reddish- 
orange  ;  9  :  lO-diisoamylacenaphthene-9  :  10 -glycol, 

m.  p.  155°  (yield  30%) ;  9  :  10-dibenzylacenaphthene - 
9  :  10 -glycol,  m.  p.  174°  (yield  80%),  and  9  : 10-tZt- 
benzylideneacenapkthene,  yellowish-orange,  m.  p.  142°. 
9  :  10-DiZsoamylideneacenaphthene  was  only  obtained 
crude  as  an  orange  liquid.  R.  Brightmax. 

Polynuclear  aromatic  hydrocarbons  and  their 
derivatives.  VI.  Syntheses  of  1:2:3: 4-di¬ 
benzpyrene  and  its  derivatives.  E.  Clar  (Ber., 
1930,  63,  [jB],  112—120;  cf.  A.,  1929,  435,  689,  922; 
this  vol.,  203). — o-l-Naphthoylbenzoic  acid  is  con¬ 
verted  by  benzene  in  presence  of  1  mol.  of  aluminium 
chloride  at  the  atmospheric  temperature  into  phenvl-1- 
naphthy lphthalide,  m.  p.  225-5 — 227°  (cf.  McMullen, 
A.,  1922,  i,  1025) ;  p-tolyl-l-naphthylphthalide,  m.  p. 
235 — 236°,  and  m-xylyl- 1  -naphthylphthalide,  m.  p. 
205 — 207-5°,  are  similarly  prepared.  o-Benzoyl- 
benzoyl  chloride  and  2-  and  1-methylnaphthalenc 
under  like  conditions  but  in  presence  of  carbon 
disulphide  and  benzene,  respectively,  afford  phenyl- 2- 
methylnaphthylphthalide,  m.  p.  207 — 208°,  and  phenyl- 
A-methyl - 1  - naphthylphthalide ,  m.  p.  203—204°.  If  2 
mols.  of  aluminium  chloride  are  used  and  the  mixture 
is  heated,  the  green  colour  of  the  additive  compounds 
characteristic  of  all  these  phthalides  becomes  changed 
to  reddish-brown,  blue,  or  violet  and  acids  aro 


produced  of  which  o-benzanthran-10-ylbenzoic  acid, 
m.  p.  267 — 268°  ( sodium,  salt),  is  described  in  detail 
If  phenyl- 1 -naphthylphthalide  is  acted  on  by  alumin¬ 
ium  chloride  in  absence  of  solvent  at  130 — 165°  it 
yields  1:2:3:  A-dibenzpyrene  (I),  m.  p.  226 — 227° 
(picrale,  m.  p.  231°) .  The  substance  is 
more  conveniently  prepared  by  the 
distillation  of  o-benzanthran-10-yl- 
benzoic  acid  with  zinc  dust;  as  by¬ 
product,  a  colourless  hydrocarbon, 
C^Hjo,  which  cannot  be  dehydrogen¬ 
ated  catalytically,  is  produced.  Sup¬ 
port  of  the  structure  assigned  to  the 
dibenzpyrene  is  obtained  by  the 
following  synthesis.  1  : 2-Benz- 
anthraquinone  is  converted  by  magnesium  phenyl 
bromide  in  ether-benzene  into  9  : 10 -dihydroxy -9  : 10- 
diphenyl-9  :  10-dihydro-l  :  2-benzanthracene,  '  m.  p. 
246 — 248°  (decomp.),  transformed  by  aluminium 
chloride  and  benzene  at  the  atmospheric  temperature 
into  5 -phenyl-1  :  2  :  3  :  A-dibenzpyrene,  m.  p.  242 — 
243°,  frequently  accompanied  by  its  dihydro-deriv¬ 
ative  from  which  it  cannot  be  separated  readily. 
More  advantageously,  the  diol  is  reduced  by  glacial 
acetic  acid  and  potassium  iodide  to  9  :  10 -diphenyl- 
1  :  2-benzanthracene,  m.  pi  192°,  which  with  aluminium 
chloride  in  boiling  benzene  yields  5-phcnyl-l  :  2  :  3  :  4- 
dibenzdihydropyrene,  m.  p.  257 — 258°,  dehydrogen¬ 
ated  by  platinised  charcoal  at  300°  to  5-phenyl- 
1:2:3:  4-dibenzpyrene.  The  absorption  curves  of 
1:2:3: 4-dibenzpyrene  and  its  phenyl  derivatives 
are  very  closely  similar.  H.  Wren. 

Rubrenes.  A.  Wellemart  (Ann.  Chim.,  1929, 
[x],  12,  345 — 422). — Diphenylheptinenylcarbinol,  b.  p. 
184— 185°/2  mm.,  d 20  1-0228,  n'g  1-5599,  obtained  in 
43%  yield  by  the  successive  action  of  Aa-heptinene  and 
benzophenone  on  magnesium  ethyl  bromide,  is  con¬ 
verted  by  phosphorus  tri-  or  penta-chloride  into  a 
compound,  C20H21C1  (I),  b.  p.  172 — 175°/2  mm.  (not 
the  corresponding  chloro-compound),  and  isomerised 
by  warm  alcoholic  sulphuric  acid  to  fifi-diphenylvinyl 
n-amyl  ketone,  b.  p.  173°/1  mm.,  m.  p.  7 — 8°  ( dibromide ; 
semicarbazone,  m.  p.  129 — 130° ;  oxime,  m.  p.  83 — 84°), 
oxidised  by  potassium  permanganate  in  acetone  to 
benzophenone  and  hexoic  acid.  Dimethylphenyl- 
ethinylcarbinol,  m.  p.  55 — 56°,  similarly  prepared 
from  phenylacetylene,  magnesium  ethyl  bromide,  and 
acetone,  gave  an  impure  substance,  CjjHjjCI  (II), 
b.  p.  76 — 79°/l-2  mm.,  with  phosphorus  trichloride. 
No  rubrene  was  obtained  by  heating  I  or  II.  Diphenyl- 
fi-p-tolylethinylcarbinol  (III),  m.  p.  68 — 69°,  prepared 
in  62%  yield  from  p-tolylacetylene,  magnesium  ethyl 
bromide,  and  benzophenone,  gives  ua-diphenyl-y- p- 
tolyl-A& -property  l  chloride  (IV),  m.  p.  130 — 131°, 
in  88%  yield,  with  phosphorus  trichloride  in  light 
petroleum,  which  on  heating  at  15  mm.,  best  in  the 
presence  of  a  little  quinoline,  afforded  dimethyl- 
rubrene,  9«H*.  P-  315°  (cf.  Moureu  and  others, 
A.,  1928,  996).  p -Tolyl  ffl-diphenylvinyl  ketone,  m.  p. 
74—75°,  is  produced  by  heating  III  with  alcoholic 
sulphuric  acid  or  IV  with  alcohol.  Interaction  of 
magnesium  phenylacetylenvl  bromide  and  phenyl 
a-naphthyl  ketone  or  of  magnesium  a-naphthyl 
bromide  and  phenyl  [3-phenylethinyl  ketone  gives 
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phenyl-0L-7iaphthyl-fi-phenyfoih,inylcarbinol  (V),  m.  p. 
137 — 138°,  converted  by  phosphorus  trichloride  in 
ether  into  the  corresponding  chloride  (VI),  m.  p.  130 — 
131°  (decomp.),  and  yielding  no  rubrcnc  on  heating. 

Phenyl  [i-phcnyl-fi-l- naphthylvin yl  ketone,  m.  p. 
107 — 10S°,  is  obtained  by  boiling  V  with  alcoholic 
sulphuric  acid  or  VI  with  alcohol. 

1  :  l-Dinaphthyl-P-phcnylelhinylcarbinol  (+Et20), 
m.  p.  70 — 71°  (decomp.),  prepared  from  magnesium 
phenylacetylenyl  bromide  and  1  :  1-dinaphthyl  ketone 
in  90%  yield,  gave  the  corresponding  chloride,  in.  p. 
122^—123°  (decomp.),  with  phosphorus  trichloride, 
converted  into  a  coloured  resin  on  heating.  Phenyl 
pp. di-l-naphthylvinyl  ketone  has  m.  p.  170 — 171°. 
Dibenzorubrene,  C50H32,  m.  p.  80°  (cf.  A.,  1928,  996), 
was  prepared  from  diphenyl-$-naphthylethinylcarbinol, 
m.  p.  99 — 100°  (obtained  from  magnesium  ethyl 
bromide,  p-naphthylacetylene,  and  benzophenone  in 
50%  yield))  through  the  chloride,  m.  p.  116 — 117° 
(decomp.),  and  heating  the  latter  to  200°  in  the 
presence  of  quinoline.  Dimethyl-  and  dibenzo¬ 

rubrene  form  .  peroxides,  C44H32,02,CcHG  .  and 
C5oV02-C6H6,  respectively,  when  exposed  to  sun¬ 
light  in  benzene  solution.  The  new  rubrenes  resemble 
closely  those  described  previously  in  absorption 

spectrum.  The  mechanism  of  the  formation  of 
rubrenes  by  elimination  of  hydrogen  chloride  from  the 
chloro-compounds  CR"':(>CR'R"C1  is  discussed ; 

t!io  three  methods  of  Moureu  and  others  (A.,  1927, 355) 
are  considered  to  be  improbable  and  two  alternative 
mechanisms  suggested;  The  rubrene  hydrocarbons 

/^\_Ar  \ 

iave  the  general  formula  I  |  ]_)>=  . 

\\/~Ax  A 

A.  I.  Vogel. 

Luminescence  phenomena  of  the  satellites  of 
rubrene.  Two  phosphorescent  hydrocarbons  ; 
the  so-called  “brown"  and  the  yellow  sub¬ 
stance.  C.  Moureu,  C.  Dufraisse,  and  P.  Lotte 
(Compt.  rend.,  1930, 190, 148—149 ;  cf.  A.,  1929,  922, 
1166). — Tide  luminescence  phenomena  of  these  two 
substances,  both  of  which  have  the  probable  formula 
C42H30,  are  closely  analogous,  and  it  is  suggested  that 
the  substances  are  identical,  and  that  differences  in 
properties  (e.g.,  in  colour)  are  due  to  impurities, 
probably  mineral  in  nature,  which  in  the  case  of  the 
brown  substance  are  partly  or  completely  destroyed 
by  light.  Both  substances  luminesce  if  exposed”  to 
light  and  warmed,  but  in  the  case  of  the  yellow 
substance,  irradiation  activates  only  the  solid  sub¬ 
stance  and  not  its  solutions.  J.  Grant. 

Chlorination  of  anilides.  VI.  Rates  of 
-V-chlorination  of  acetanilides  and  acetobenzyl- 
amides  and  effects  of  substituents  on  side-chain 
reactivity.  G.  Williams  (J.C.S.,  1930,  37—46).— 
It  is  shown  that,  in  accordance  with  the  electronic 
theory,  side-chain  reactions  may  be  classified  into  two 
“min  groups  according  as  they  are  accelerated  by  the 
•itro-  and  retarded  by  the  methyl  group  and  vice 
,!?$a ;  out  of  36  such  reactions  only  5  cannot  be 
located  with  certainty  to  either  group.  The 
felocities  of  chlorination  in  40%  acetic  acid  at  18°  are 
tabulated  for  acetanilide,  acetobenzylamide,  and  their 
°'i  in-,  and  p-nitro-,  -chloro-,  and  -methyl  derivatives 


(excepting  aceto-o-  and  -m-methylbenzylamides),  and 
also  for  aceto-jl-phenylethylamide  and  acetamide. 
The  velocities  of  A-chlorination  are  given  and  com¬ 
pared  with  those  of  C-chlorination  where  the  latter  are 
not  too  slow  to  be  determined,  and  it  is  shown  that  the 
former  fall  into  these  two  groups.  The  experiments 
include  new  rates  of  (7-chlorination  for  wi-chloroacet- 
anilide  (fcc=3140)  and  aceto-wi-toluidide  (A-c=50,000), 
and  a  description  of  aceto-p-chlorobcnzylamide,  m.  p. 
109-5°,  and  aceto-m-chlorobenzylamide,  in.  p.  38°. 

H.  A.  Piggott. 

Conversion  of  AT-chloro  acetanilide  into 
p-chloroacetanilide  by  hydrogen  and  chlorine 
ions.  J.  W.  Belton  (J.C.S.,  1930,  116— 124).— The 
velocity  of  conversion  of  A-  into  p-chloroacetanilide 
in  relation  to  the  concentrations  of  hydrogen  and 
chlorine  ions,  on  both  of  which  it  is  dependent  (Orton 
-  and  Jones,  Brit.  Assoc.  Rep.,  1910,  85),  was  measured 
at  25°.  The  reaction  was  followed  volumetrically  ; 
chlorination  of  the  p-chloroacetanilide  (Soper,  A., 
1927,  837)  and  hydrolysis  of  the  A-chloroacetanilide 
known  to  occur  as  side  reactions  were  considered 
negligible.  In  hydrochloric  acid-sodium  chloride 
solutions  the  rate  bears  no  relation  to  the  activities  of 
the  reactants,  and  reaction  mechanisms  involving 
intermediate  formation  of  a  charged  complex  (cf. 
Bronsted,  A.,  1922,  ii,  699 ;  1925,  ii,  681)  do  not  agree 
with  experimental  data.  In  mixtures  of  hydrochloric 
and  perchloric  acids  the  rate  is  proportional  to  the 
product  of  the  molecular  proportions  of  hydrogen  and 
chlorine  ions.  H.  A.  Piggott. 

Additive  compounds  of  organic  bases  with 
salts  of  heavy  metals.  J.  V.  Dubsky  and  A. 
Rabas  (Publ.  Fac.  Sci.  Univ.  Masaryk,  1929,  No. 
112,  1 — 12). — The  following  double  compounds  have 
been  prepared  :  ZnCl2,2C5H5N,  m.  p.  210°; 
ZnCl2,2NH,Ph, decomp.  266° ;  ZnCL^o-toluidine,  m.  p. 
234°;  ZnCl2,2p-toluidine,  m.  p.  267° ;  ZnCl2,3glycine, 
decomp.  235°.  These  results  are  in  disagreement 
with  those  of  Lachowicz  and  Bandrowski  (A.,  1888, 
1281).  R.  Truszkowski. 

Electrolytic  reduction  of  nitriles.  I.  K. 
Ogura  (Mem.  Coll.  Sci.  Kyoto,  1929,  A,  12,  339 — 
342).— Optimum  yields  of  the  corresponding  amines 
are  obtained  when  benzonitrile,  p-toluonitrile,  and 
phenylacetonitrile  are  reduced  electrolytically  in 
aqueous  alcoholic  solution  containing  ammonium 
sulphate  and  a  small  amount  of  ammonia,  with  a  lead 
cathode.  The  yields  are  49-5,  57,  and  13%,  respect¬ 
ively.  With  more  alkaline  or  acid  cathode  solutions, 
hydrolysis  of  the  nitrile  occurs  to  varying  extents, 
especially  with  phenylacetonitrile.  H.  Burton. 

dl-p-Phenylisopropylamine  and  related  com¬ 
pounds.  D.  H.  Hey  (J.C.S.,  1930,  18 — 21).— 
Benzyl  methyl  ketoxime,  described  for  the  first  time  as 
a  crystalline  solid,  m.  p.  70°,  is  readily  reduced  in 
aqueous  acetic  acid  to  dl-p-phenylisopropylamine, 
b.  p.  205°;  the  acetyl  derivative,  freshly  crystallised 
from  aqueous  alcohol,  has  m.  p.  64°,  rising  on  vacuum 
drying  to  93° ;  picrale,  in.  p.  143° ;  hydrochloride,  m.  p. 
145 — 147°.  The  action  of  phosphoric  oxide  on  the 
acetyl  compound  gave  1  :  S-dimethyl-3  :  4-diyhdroiso- 
quinoline,  isolated  as  the  picrate,  m.  p.  136°.  Com- 
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plcxes  of  oximinopropiophenone  Math  iron  (blue, 
soluble  in  benzene),  cobalt ,  (C0HsO2N)3Co,  and  copper, 
C9H802N-Cu0H  are  described.  H.  A.  Piggott. 

Diphenylamine  derivatives.  K.  Dztewonski 
and  M.  Russocki  (Bull.  Acad.  Polonaise,  1929,  A, 
506 — 527). — The  conclusions  of  Merz  and  Weith  (A., 
1873,  74)  concerning  the  proportion  of  mono-  and 
di-sulphonic  acids  formed  by  the  action  of  concen¬ 
trated  sulphuric  acid  on  diphenylamine  are  confirmed. 
With  chlorosulphonic  acid  in  nitrobenzene  solution 
below  90°,  however,  the  initial  product  is  the  unstable, 
crystalline,  diphenylammonium  chlorosulphonate 
which  at  higher  temperatures  readily,  decomposes, 
giving  nuclear  substitution  products  in  accordance  with 
the  scheme  Ph2NH2-S03Cl  — >■  NPh2-S03H  — >• 
NHPh-CBH4-S03H,  the  proportion  of  mono-  and 
di-sulphonic  acids  produced  depending  on  the  mole-- 
cular  proportion  of  chlorosulphonic  acid  used.  Thus 
with  0-5,  TO,  T5,  and  2-0  mols.  of  chlorosulphonic 
acid  for  each  mol.  of  diphenylamine  the  proportions  of 
mono-  and  di-sulphonic  acids  and  of  unchanged  di¬ 
phenylamine  are,  respectively,  25,  5,  70;  38,  22,  40; 
34,  50,  16;  and  0,  99 — 100,  0  mols.%.  Hence  with 
0*5  mol.  of  the  reagent  diphenylamine-4-sulphonic  acid 
(< aniline  salt,  hi.  p.  206-5°)  is  readily  separated  from 
the  reaction  mixture  as  its  magnesium  salt.  Nitration 
of  sodium  diphenylamine-4-sulphonate  with  1  mol.  of 
nitric  acid  ( d  1-48)  in  acetic  acid  gives  the  i-nitro- 
derivative  (magnesium  salt)  converted  by  hydrolysis 
with  concentrated  hydrochloric  acid  in  a  sealed  tube 
at  190°  into  4-nitrodiphenylamine  (Goldberg,  A.,  1907, 
i,  1027),  and  further  nitrated  to  sodium  2  :  4-dinitrodi- 
phenylamine-4-  -sulphonale.  Excess  of  nitric  acid  con¬ 
verts  sodium  diphenylamine-4-sulphonate  into  the 
2:4:  6-trinitro-derivative  identical  with  a  specimen 
obtained  by  the  condensation  of  2  :  4  :  6-trinitrochloro- 
benzene  and  sulphanilic  acid  (Turpin,  J.C.S.,  1891, 59, 
717)  and  hydrolysed  by  concentrated  hydrochloric  acid 
at  180 — 200°  to  2  : 4  :  6-trinitrodipheriylamine.  The 
action  of  bromine  (2  mols.)  on  a  suspension  of  sodium 
diphenylamine-4-sulphonate  in  carbon  tetrachloride 
at  45 — 50°  converts  it  into  its  4-6romo-derivative, 
whilst  with  6  mols.  of  bromine  at  60 — 70°  the  product 
is  sodium  2:4:  '2' -trib romod iphenylami tie A-svlpKonate 
(magnesium  salt),  converted  by  excess  of  hydrobromic 
acid  at  60°  into  2:4:2':  4'-tetrabromodiphenylamine 
and  by  dilute  hydrochloric  acid  at  190°  into  2:4:  2'- 
tribromodiphenylamine,  m.  p.  94°,  wliilst  the  action  of 
nitric  acid  ( d  1-4S)  in  acetic  acid  at  165 — 190°  yields 
2:4:  2' -tribromo-G' -nilrodiphenylamvie,  m.  p.  215°, 
together  with  the  corresponding  4'  :  6'-di?itfro-deriv- 
ative,  m.  p.  179°,  and  sodium  2:4: 2' -tribromo-G' - 
nitrodiphenylamine-4-sulplionate.  Diphenylamine- 
4  : 4'-disulphonic  acid  ( magnesium ,  +2-5H20,  and 
aniline,  m.  p.  239°,  salts)  is  best  obtained  by  the  action 
of  an  excess  of  chlorosulphonic  acid  on  diphenylamine 
in  nitrobenzene  at  110 — 115°.  By  reactions  similar 
into  those  described  in  the  case  of  the  monosulphonic 
acid,  its  sodium  salt  is  converted  into  the  2-nitro-  and 
2 :  2'-dinilro-diphenylaminedisulphonicacids  (converted 
into  2  :  2'-dinitrodiphenylamine),  2:4:  2 '-trinilro- 
diphenylaminesulphonic  acid ,  and  2:4:2':  4'-tetra- 
nitrodiphenylamine,  small  quantities  of  the 
2  :  4  :  6  :  2'  :  4'-pentanitro-  and  2  :  4  :  6  : 2'  :  4' :  6'- 


hexanitro-derivatives  being  formed  as  by-products  of 
the  nitrations.  Similarly,  bromination  of  barium 
diphenylamine-4  :  4'-disulphonate  converts  it  into  the 
2  :  2'-dibromo-,  +0-5H2O,  together  with  some  2 -bromo- 
derivatives,  and,  ultimately,  into  2  : 4  :  2':  4'-tetra- 
bromodiphenylamine.  J.  W.  Baker. 

Catalytic  reduction  of  nitrosoamines.  C.  Paai. 
and  W.  N.  Yao  (Ber.,  1930,  63,  [B],  57— 66).— Re-  ! 

duction  of  diphenylnitrosoamine  in  alcoholic  solution 
in  presence  of  palladised  calcium  carbonate  or  barium 
sulphate  gives,  almost  quantitatively,  nitrogen  and  j 
diphenylamine ;  as-diphenylhydrazine  or  ammonia 
is  not  produced.  Reaction  proceeds  according  to  the 
following  scheme  :  2NPh2-NO  — — 2H,0  + 
NPh2-N:N-NPh2  NPh2-NH-NH-NPh2  — > 

2NHPh2+N2,  The  intermediate  condensation  of 
unchanged  nitrosoamine  with  as-diphenylhydrazine 
is  improbable,  since  these  substances  react  only  slowly 
in  alcoholic  solution  and  do  not  form  the  tetrazene. 
The  last-named  compound  is  reduced  catalytically  or 
by  zinc  dust  and  hydrochloric  acid  to  nitrogen  and 
diphenylamine  without  formation  of  as-diphenyl¬ 
hydrazine  or  ammonia.  Conversion  of  diphenyl¬ 
nitrosoamine  into  diphenylamine  and  nitrogen  occurs 
more  rapidly  in  alkaline  solution,  whereas  in  presence  of  ;■ 
acetic  acid  hydrogenation  is  slow  and  incomplete,  giv-  | 
ing  diphenylamine  and  a.  little  as-diphenylhydrazine.  | 
Phenylethylnitrosoamine  is  quantitatively  converted  | 
into  ethylaniline  and  nitrogen  only  in  alcoholic-  f 
alkaline  solution ;  in  alcoholic  solution  as-phenylethyl- 
hydrazine  and  ammonia  are  also  formed  to  some  extent. 

In  presence  of  acetic  acid  the  change  is  similar  to 
that  in  neutral  alcohol  except  that  ammonia  is  not 
formed. 

Nitrosopipcridine  in  alcoholic  solution  undergoes  l 
slow  catalytic  reduction  to  nitrogen,  piperidine,  and  : 
piperylhvdrazine ;  ammonia  is  also  produced  in  acetic  j' 
acid  solution.  Similarly,  in  alcoholic  solution  di-n- 
propylnitrosoamine  affords  nitrogen,  di-n-propylamine, 
and  di-n-propylhydrazine.  : 

p-Nitrosodimethylaniline  is  smoothly  hydrogenated 
to  p-aminodimethylaniline.  H.  Ween. 

1-Methylnaphthalene  derivatives.  K.  Dzie- 
wonski  and  T.  Waszkowski  (Bull.  Acad.  Polonaise, 
1929,  A,  604 — 610). — Sulphonation  of  1 -methyl- 
naphthalene  with  concentrated  sulphuric  acid  at  150— 
170°  gives  \-methylnaphthalene-l -sulphonic  acid  (sod¬ 
ium  and  aniline,  m.  p.  248 — 250°,  salts;  chloride, 
m.  p.  120 — 122°;  amide,  m.  p.  188 — 189°),  isolated 
as  its  crystalline  barium  salt,  and  converted  by  fusion 
with  moist  potassium  hydroxide  at  180°  into  1-hyd:- 
oxy-1-methylnaphlhalene  (benzoyl  derivative,  m.  p. 

107 — 108° ;  azo-compound  with  benzenediazoniuu) 
chloride,  m.  p.  137°;  azo-compound  with  p-nitro-  It 
benzenediazonium  chloride,  m.  p.  258 — 260°).  This  h 
is  converted  by  heating  with  a  solution  of  ammonium 
sulphite  and  concentrated  ammonia  in  a  sealed  tube  j 
at  150 — 170°  into  7 -amino-l-melhylnaphthalene,  b.  p-  j 
170 — 180°/8  mm.,  m.  p.  46 — 47°  [ acetyl  derivative, 
m.  p.  146°),  that  of  m.  p.  158 — 160°  described  by  Vesely 
and  others  (A.,  1929, 1288)  probably  not  being  obtained 
from  the  pure  base].  The  configuration  of  theso  | 
derivatives  is  based  on  the  fact  that  the  new  amino- 
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derivative  is  different  from  the  other  six  isomerides, 
all  of  which  are  known.  J.  W.  Baker. 

Diphenyl  and  its  derivatives.  V.  L.  Mas- 
carelli  and  D.  Gatti  (Atti  R.  Accad.  Lincei,  1929, 
[vi],  10,  441—446). — See  this  vol.,  205. 

Azobisazoxybenzene  and  its  oxidation  pro¬ 
duct.  1).  McIntosh,  H.  E.  Bigelow,  and  W.  II. 
McNevin  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23, 
HI,  119 — -123). — Azobisazoxybenzene,  m.  p.  214-7° 
(corr.),  is  formed,  accompanied  by  p-nitroazobenzene, 
when  p-nitroazoxybenzene  is  boiled  for  6  hrs.  with 
excess  of  sodium  arseriite  solution.  ,  It  is  unattacked 
by  bromine,  .  and  probably .  has  the  structure 
[Ph-NO:N-C6H4-N:]2.  Prolonged  boiling  with  benzene 
and  peracetic  acid  yields  azoxybisazoxybenzene, 

Ph-NO:N-C6H4*NO^r-CBH4-N:N0'Ph,  m.  p.  242°. 
Doubt  is  cast  on  the  work  of  Passerini  (A.,  1921,  i, 
624),  who  records  m.  p.  223°  for  a  compound  for  which 
this  structure  is  claimed,  prepared  from  p-acetamido- 
azobenzene,  m.  p.  157°  (lit.  and  present  authors,  146°). 

R.  K.  Calloav. 

Electrolytic  reduction  of  2-nitro-4'-hydroxy- 
azobenzene.  H.  Itomi  (Mem.  Coll.  Sci.  Kyoto, 
1029,  A,  12,  343—346), — 2-Amino-4'-hydroxyazo- 
benzene  is  obtained  in  75%  yield  when  2-nitro-4'- 
hydroxyazobenzene .  is  reduced  electrolytically  at 
50 — 60°,  using  a  lead  cathode,  and  a  cathode  solution 
of  alcohol  containing  10%  sulphuric  acid  and  a  small 
amount  of  stannous  chloride,  During  many  of  the 
reductions  tried,  using  a  lead  or  copper  cathode,  and 
acid  or  alkaline -cathode  solutions,  2-p-hydroxyphenyl- 
benztriazole  (Elbs  and  Keiper,  A.,  1903,  i,  662)  was 
formed.  ,  H.  Burton. 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  I.  E.  Yamamoto  (J.  Soc.  Chem.  Ind. 
Japan,  1929,  32,  279— 282b). — A  method  of  titrating 
diazo-compounds  is  described  in  which  the  potassium 
cc-naphthol-5-sulphonate  is  mixed  in .  solution  with 
rather  less  than  the  equivalent  quantity  of  the  diazo¬ 
compound,  an  experimentally  determined  quantity  of 
alkali  then  being  added.  The  titration  is  finished  by 
addition  of  the  diazo-compound  until  an  end-point  is 
reached.  By  working  thus  the  dye  is  precipitated 
before  the  diazo-compound  can  be  affected  by  the 
alkali  and  phenol.  The  velocity  coefficient  for  the 
decomposition  of  diazobenzene  chloride  at  0°  was 
determined.  (See  also  this  vol.,  300.) 

S.  K.  Tweedy. 

Condensation  products  of  phenols  and  alde¬ 
hydes.  XIV.  Intermediate  products  containing 
nitrogen.  I.  T.  Shono  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  212 — 214b). — When  an  aqueous  solution  of 
hexamcthylenetetramine-triphenol  is  shaken  with 
ether,  the  phenol  is  quantitatively  extracted,  leaving 
an  aqueous  solution  of  hexamethylenetetramine.  A 
mixture  of  phenol  (200  g.),  formaldehyde  (168  c.c.), 
and  ammonia  (29%  ;  147  c.c.),  kept  at  37°  for  24  hrs., 
acidified,  and  extracted  with  ether,  yielded  a  nitrogen¬ 
ous  compound,  m.  p.  137 — 138°.  At  50°  this  reaction 
yields  2  :  2'-dihydroxydibenzylamine. 

A.  A.  Goldberg. 

Dimorphism  of  2  : 4-dinitroanisole.  J'  van 
Alphen  (Ber.,  1930,  63,  f/i],  94— 95).— 2  :  4-Dinitro- 
anisole  is  dimorphous.  The  labile  form,  in.  p.  86*9°, 


has  the  greater  rate  of  crystallisation  and,  hitherto,  has 
been  almost  exclusively  described .  The  stable  variety, 
m.  p.  94*55°,  can  be  obtained  only  from  technical 
preparations  or  from  very  old  specimens.  Once 
prepared,  it  infects  the  whole  working  space,  so  that 
the  labile  form  can  be  again  isolated  only’  under 
particular  conditions.  H.  Wren. 

Manufacture  of  alkylisopropylphenols  and 
their  hydrogenation  products  [thymol,  menthol]. 
Chem.  Eabr.  aue  Actien  vorm.  E.  Sohering. — See 
B.,  1930,  136. 

Electrometric  studies  on  p-naphtholsulphonic 
acids.  I.  Preparation  of  p-naphthol-6-sulph- 
onic  acid.  K.  H.  Engel  and  A.  W.  Hutchison  (J. 
Amer.  Chem.  Soc.,  1930,  52,  211— 217).— p-Naphthol- 
6-sulphonic  acid,  m.  p.  167°  (corr.)  [monohydratc, 
m.  p.  129°  (corr.)  ;  dihydrate,  m.  p.  118°  (corr.)],  is 
obtained  pure  by  repeatedly  saturating  an  aqueous 
solution  of  the  crude  acid  with  hydrogen  chloride. 
The  acid  is  then  kept  over  potassium  hydroxide  until 
free  from  chloride.  Electrometric  titration  of  potass¬ 
ium  P-naphthol-1-  and  -6-sulphonates  gives  values  of 
1*1  X 10"11  and  1 X  10~B,  respectively’,  for  the  dissoci¬ 
ation  constants  of  the  hydroxyl  groups.  The  first 
dissociation  constant  of  (3-naphthol-6-sulphonic  acid 
is  3*3  X  10~2 ;  the  break  occurring  in  the  curve  for  this 
acid  makes  possible  its  determination  in  presence  of 
the  1-acid  or  neutral  salts.  H.  Burton. 

2'-Nitro-2-  and  -4-aminodiphenyI  sulphides 
and  4'-nitro-2-  and  4-aminodiphenyl  sulphides. 
H.  H.  Hodgson  and  W.  Rosenberg  (J.C.S.,  1930, 
180 — 181).— The  following  derivatives  of  diphenyl 
sulphide  were  prepared  by  reaction  of  the  appropriate 
“  diamiiiodiphenyl  sulphides  ”  (apparently  diamino- 
diphenyl  disulphides)  with  sodium  in  alcohol  followed 
by  o-  or  p-chloronitrobenzene  in  slight  excess;  2'- 
nitro-2-amino-,  m.  p.  81*5°;  2' -nitvo-i-amino- ,  m.  p. 
102°;  i'-nitro-‘2-a7nino-,  m.  p.  93° ;  4'-nitro-4-amino-, 
mip.  143°  (of.  Kehrmann  and  Bauer,  A.,  1897,  i,  27). 
Constitutions  were  confirmed  by  reduction:  to  the 
known  diaminodiphenyl  sulphides. 

H.  A.  Piggott. 

Thermochemical  studies  of  cyclop  araffins  and 
their  derivatives.  Experimental  data  for  5-  and 
6-membered  cyclic  diacetates,  XVII,  and  dibenzo¬ 
ates,  XIX.  P.  E.  Verkade,  J.  Coops,  (Frau)  A. 
Verkade-Sandbergen,  and  C.  J.  Maan  (Annalen, 
1930, 477,  279 — 297). — XVII.  The  molecular  heats  of 
combustion  (kg.-cal.  at  15°  at  constant  volume,  Qy, 
and,  in  parentheses,  at  constant  pressure,  Qp)  of  the 
acetates  (prepared  by  acetylation  of  the  corresponding 
alcohol  with  acetic  anhydride  and  a  few  drops  of  con¬ 
centrated  sulphuric  acid)  of  the  various  cis-  and  trans- 
diols  previously  investigated  (A.,  1929,  142)  have  been 
determined.  The  configuration  of  both  the  acetates 
and  benzoates  (below)  was  confirmed  in  several  cases 
by  hydrolysis  to  the  original  diol.  The  following  data 
are  given  :  cis-cyclopezttowe-l  :  2 -diol  diacetate,  b.  p. 
80 — 80*5°/2  mm.,  setting  point  — 5*0°,  1113-9  (1114*7) ; 
trans-cyelopcnfane-1 :  2 -diol  diacetate,  b.  p.  85-5 — 86*5°/ 
3*5  mm.,  setting  pt. — 3*9°, 1113*1  (1114*0);  cis-,m.p. 
50*8— 51-6°,  T514-9  (1515*7),  and  lrans-l  :  2-dihydr- 
oxyhydrindene  diacetate,  b.  p.  160-0 — 160-2°/10  mm., 
1518*4  (1519*3);  cis-,  m.  p.  78-6—79*4°,  1667-9 
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(1669-1),  and  trans-1  :  2-dihydroxy-l  :  2  :  3  :  4-tetra- 
hydronaphthalene  diacetate,  m.  p.  84 — 84-5°,  1664-4 
(1667-5);  cis-,  b.  p.  113-8— 114°/12  mm.,  1260-9 
(1262-1),  and  trans-ci/clohex&ne-l :  2-diol  diacetate,  b.  p. 
113—113-2711-5  mm.,  1262-5  (1263-7)  (Brunei,  A., 
1905,  i,  869,  erroneously  assigned  the  cts-configur- 
ation) ;  cis-l-phenylcyc\ohexane-l :  '2-diol  diacetate,  m.  p. 
136-4 — 137-8°,  1982-5  (1984-3).  Berner’s  method  for 
the  determination  of  the  heat  of  combustion  of  super¬ 
cooled  diethyl  ««<itartrate  (Archiv  Math.  Naturvi- 
denskab,  1926,  39,  116,  129)  is  shown  to  be  invalid, 
since  the  value  calculated  for  supercooled  cts-1  :  2-di- 
hydroxyhydrindene  diacetato  from  a  determination 
of  the  heat  of  combustion  of  a  mixture  of  32%  trans- 
and  68%  cis-isomerides  is  nearly  100  kg.-cal.  below 
that  obtained  with  the  pure  solid  cis-diacctate. 

XIX.  Similar  data  for  the  corresponding  dibenzo¬ 
ates  (prepared  by  the  action  of  benzoyl  chloride  and 
pyridine  on  the  appropriate  diol)  are  recorded  :  cis-, 
m.  p.  46-5— 47-5°,  2240-9  (2242-3),  and  trans-cyclo- 
pentane-1  :  2-diol  dibenzoate,  m.  p.  62-2 — 63-2°,  2239-0 
(2240-5);  trans- l-Mie<Ayfcyclo2>eHtone-l :  2-diol  dibenzo¬ 
ate,  m.  p.  60-2 — 61-2°,  2394-5  (2396-2)  (cis-isomeride 
could  not  be  obtained  crystalline) ;  cis-,  m.  p.  109-5— 
110-5°,  2643-8  (2645-3),  and  trans-1  : 2-dihydroxy  - 
hydriridene  dibenzoate,  m.  p.  77-5—78-5°,  2645-8 
(2647-3) ;  cis-,  m.  p.  123—124°,  2797-7  (2799-4),  and 
trans- 1  :  2-dihydroxy-l  :  2  :  3  :  4-tetrahydronaphth- 
alene  dibenzoate,  m.  p.  137-2 — 137-8°,  2796-2 
(2797-9);  cis-,  m.  p.  128-8—129-8°,  2796-1  (2797-8) 
(erroneously  described  as  trans-  by  Leroux,  A.,  1910, 
ii,  828,  who  gave  m.  p.  127°),  and  trans- 2  :  3-dihydroxy- 
1:2:3: 4-tetrahydronaphthalene  dibenzoate,  m.  p. 
91-&— 92-0°,  2798-3  (2800-1);  cis-,  m.  p.  62-6—63-6° 
(71-5°  on  remelting),  2390-7  (2392-5)  (Brunei,  loc.  cit. 
erroneously  described  this  as  the  trans-isomeride), 
and  trans-cyctohe.xane-1 : 2-diol  dibenzoate,  m.  p.93-0 — 
93-5°,  2386-9  (2388-7)  (Brunei,  loc.  cit.,  erroneously 
described  as  c/s-isomeride) ;  trans- \-methylcyc\o- 
hexane- 1  :  '2-diol  dibenzoate,  m.  p.  101-8 — 102-6°,  2543-2 
(2545-2)  (cis-isomeride  could  not  be  obtained 
crystalline).  J.  W.  Baker. 

Replacement  of  a  nitro-group  in  4  :  5-dinitro- 
methylenedioxybenzene  and  4  : 5-dinitrovera- 
trole  by  other  groups.  A.  H.  Parijs  (Rec.  trav. 
ohim.,  1930,  49,  45 — 56). — The  following  derivatives 
of  4-nitromethylenedioxybenzene  arc  prepared  from 
4  :  5-dinitromethylenedioxybenzene  and  the  requisite 
amine  in  alcoholic  solution  at  100°  :  5-amino-,  m.  p. 
197°  (lit.  195 — 199°);  5 -inelhylamino- ,  m.  p.  171°; 
5-ethylamino-,  m.  p.  133° ;  5-n -jiropylamino- ,  m.  p. 
115°;  5-n-butylamino-,  m.  p.  137°;  5-n -amylamino-, 
m.  p.  95°;  5-n-heptylamino-,  m.  p.  79°,  and  5-di- 
methylamino- ,  m.  p.  98°.  6  :  6' -Dinitro-Z  :  4  :  3'  :  4'- 
di(methylenedioxy)diphenyl  sulphide,  m.  p.  234°,  yellow 
and  orange  modifications,  and  disulphide,  m.  p.  267° 
(decomp.)  after  darkening  at  260°,  are  formed  from  the 
above  dinitro- derivative  and  alcoholic  sodium  sulphide 
and  disulphide,  respectively.  The  following  deriv¬ 
atives  of  4-nitroveratrole  are  prepared  from  4  :  5-di- 
nitroveratrole  and  the  requisite  amine :  5-methyl- 
amino-,  m.  p.  146°;  5 -ethylamino-,  m.  p,  174 — 175°; 
5-n  -jiropylamino-,  m.  p.  141 — 142°;  5-n-butylamino-, 
in.  p.  114°;  5-n  -amylamino-,  m.  p.  90-5°;  5-n-heptyl¬ 


amino-,  m.  p.  84°,  and  5 -dimethylamino- ,  m.  p.  130— 
131°.  4  :  5-Dinitroveratrole  is  converted  by  methyl- 
alcoholic  sodium  methoxide  into  4-nitro- 1:2:  5-tri- 
methoxybcnzenc ;  with  aqueous  methyl-alcoholic 
sodium  sulphide,  6  :  6' -dinitro-3  :  4  :  3'  :  4’ -tetramdh- 
oxydiphenyl  suljihide,  m.  p.  220 — 220-5°,  is  produced. 
The  6-nitroveratryl-4  :  5-thiotriazoveratrole  of  Jones 
and  Robinson  (J.C.S.,  1917,  111,  910,  925)  is  identical 
with  the  above  sulphide.  6  :  (i'-Dinitro-3  :  4  :  3'  :  4'- 
tetramethoxydiphenyl  disulphide  has  m.  p.  212° 
(decomp.).  H.  Burton. 


Oxidation  of  m-xylorcinol  [4  :  6-dihydroxy- 
m-xylene],  T.  L.  Davies  and  J.  F.  Walker  (J. 
Amer.  Chem.  Soc.,  1930,  52,  358— 365).— 4  :  6-Di- 
hydroxy-w-xylene,  m.  p.  124-5 — 125-2°  (obtained  by 
the  usual  method  from  4-amino-6-hydroxy-m- xylene, 
using  copper  sulphate  as  a  catalyst),  is  oxidised  by 
ferric  chloride  solution  to  a  mixture  of  2  :  6  :  2'  :  6'- 


tetrahydroxy- 3  :  5  :  3'  :  5 ’ -tetramethyldiphenyl,  m.  p. 
242 — 243°  ( tetra-acetate ,  m.  p.  158 — 159°),  and  the 
ether  (I),  chars  gradually  above  250° ;  I  is  formed  by 
r  -ir  /\tt  rm  -it  -»  further  oxidation  of  the 

MeOH  HOMe  diphenyl  derivative,  which 

/  \ \ —  O  is  obtained  in  optimum 
A-/  yield  when  the  oxidation 

L  Me  OH  HO  Me  J2  fs  carried  out  in  presence 

l1-)  of  ether.  Bromination  of 


4 : 6-dihydroxy-m-xylene  in  chloroform  affords  a 
bromo-derivative,  m.  p.  119 — 119-5°,  which  is  oxidised 
by  ferric  bromide  solution  to  a  mixture  of  a  compound, 
C20H19OiBr2(  ?),  chars  gradually  between  265°  and 
278°,  and  an  amorphous  substance,  ni.  p.  128— 135°. 
Bromination  of  the  above  tetrahydroxytetramethyl- 
diphenyl  in  boiling  chloroform  affords  a  compound, 
Ct6H1602Br2,  m.  p.  274 — 277°  (decomp.).  An  excess 
of  bromine  water  converts  4  :  6-dihydroxy-m-xylene 


into  small  amounts  of  three  substances,  m.  p.  71 — 72  , 


173°,  and  194°,  respectively.  H.  Burton. 


Constitution  of  cholesterol.  X.  Action  of 
persulphuric  acid.  E.  Montignie  (Bull.  Soc.  chini., 
1930,  [iv],  47,  93 — 95). — With  persulphuric  acid  in 
light  petroleum  cholesterol  yields  an  oxide,  m.  p.  141°, 
which  does  not  combine  with  bromine 
pi  8^34  in  chloroform  and  yields  an  acetate, 

-a.  .. .  m.  p.  98°  (cf.  Westphalen,  A.,  1915, 

(  I - r  '  i,  884).  The  constitution  (I)  is 

k  a  /pH  suggested.  With  xanthydrol  in  acetic 
HO-CH  CH-0  acid  at  100°,  cholesterol  yields  xanthyl- 
cholesterol,  m.  p.  141-5 — 142°,  [a]D 
—53°  ( bromide ,  m.  p.  103°).  R.  Brightman. 


Debydroergosterol  and  ergosterol.  A.  Wind- 
aus,  W.  Bergmann,  and  H.  Butte  (Annalen,  1930, 
477,  268 — 278). — Reduction  of  dehydroergosterol 
(Windaus  and  Linsert,  A.,  1928,  1372)  with  sodium 
and  alcohol  converts  it  into  dihydrodehydroergosterol 
(ergosterol- F),  m.  p.  150 — 151°,  [a]„  —20°  (acetyl 
derivative,  m.  p.  152 — 153°,  [oc]iy  —23-5°;  phenyl- 
urethane,  m.  p.  167°,  [a]u  —18-4°,  depressing  the  m.  p. 
of  the  phenylurethane,  m.  p.  178°,  [a]D  —16°,  of 
dihydroergosterol),  which  has  characteristic  bands  in 
the  spectrum  at  252  and  235  fip,  and  is  reduced 
by  platinum  and  hydrogen  in  acetic  acid  to  allo- 
a-ergosterol  acetate.  Reduction  of  dehydroergosterol 
(or  its  peroxide)  with  sodium  and  boiling  propyl 
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alcohol,  however,  yields  dihydroergoslerol-TL,  m.  p. 
15S — 159°,  [ot'jj)  —6-6°  ( acetyl  derivative,  m.  p.  157°, 
[a]1,,  —7-27° ;  phenylurethane,  m.  p.  177—178°)  (band 
at  240  [jut),  isomeric  with  dihydroergosterol  and  also 
reduced  at  aZZo-a-ergostanol.  Reduction  of  dehydro- 
ergosterol  peroxide  with  zinc  dust  and  boiling  alcoholic 
potassium  hydroxide  yields  an  ergostatrienediol, 
C27H4202,  m.  p.  220 — 221°,  [«]g  +48-3°  ( monoacetyl 
derivative,  m.  p.  216°,  [>]'»  +48-05°)  (band  at  240  pp), 
reduced  catalytically  to  aZZo-a-ergostanol,  but  con¬ 
verted  by  sodium  and  alcohol  into  an  ergostenediol, 
probably  identical  with  that  obtained  by  Windaus, 
Bergmann,  and  Liittringhaus  (A.,  1929,  1065)  from 
ergosterol  peroxide.  When  ergosterol  is  heated  with 
alcoholic  sodium  ethoxide  in  a  sealed  tube  at  175°  it  is 
converted  into  two  isomeric  alcohols,  C27H440  (two 
double  linkings),  dihydroergosterol  II  (above),  separ¬ 
ated  by  its  insoluble  digitonin  compound  from  epi- 
iihydroe.rgoste.rol ,  m.  p.  208°,  [a]);  -20-4°,  the  acetate, 
m.  p.  148 — 149°,  of  which  is  reduced  by  hydrogen  and 
a  platinum  catalyst  to  the  acetate,  m.  p.  144°,  [a]1,? 
+20-5°,  of  epiergostanol  characterised  by  Reindel  and 
Detzel  (A.,  1929,  61).  Similar  treatment  of  the 
ketone  of  dihydroergosterol  with  sodium  ethoxide 
gives  mainly  dihydroergosterol  and  only  a  small 
amount  of  epidihydroergosterol.  J.  W.  Baker. 

Three  homologues  of  ephedrine.  E.  Fourneau 
and  C.  E.  Barrelet  (Bull.  Soc.  chim.,  1930,  [iv],  47, 
72 — 86). — See  this  vol.,  85. 

Grignard  compounds  of  certain  polyhalogen- 
ated  benzene  derivatives  and  their  condensation 
products  with  aromatic  aldehydes  and  ketones. 
M.  A.  MrsIrLESCcr  and  S.  P.  Caragea  (Bull.  Acad. 
Sci.  Roumaine,  1929,  12,  7—18). — Decomposition  of 
the  Grignard  reagents  prepared  from  p-chloroiodo- 
and  ^-chlorobromo-benzene,  respectively,  with  water 
yielded,  in  both  cases,  chlorobenzene  and  traces  of 
4  : 4'-dichlorodiphenyl ;  p-dibromobenzene  gave 
bromobenzene  and  a  small  quantity  of  4  :  4'-dibromo- 
diphenyl.  The  following  compounds  were  obtained 
by  condensation  of  magnesium  p-chlorophenyl  iodide 
and  the  under-mentioned  aldehydes  and  ketones  : 
4-chlorobenzhydrol,  m.  p.  62°,  from  benzaldehyde ; 
i-chloro-i'-methoxybenzhydrol,  m.  p.  60°,  from  anis- 
aldehyde;  A-chloroA' -dimethylaminobenzhydrol,  m.  p. 
103 — 1 04°,  from  p-dimethylaminobenzaldehyde ;  p- 
chlorotriphenylcarbinol,  m.  p.  85°,  from  benzo- 
phenone ;  p -chlorophenylbenzoin,  m.  p.  84°,  or  s-4  :  4'- 
dichlorotetraphenyl  glycol,  m.  p.  169°,  depending  on  the 
experimental  conditions,  from  benzil.  Using  magnes¬ 
ium  p-bromophenyl  bromide,  the  following  substances 
were  prepared  :  p-bromobenzhydrol,  m.  p.  65°, 
4- bromoA'-dimethylaminobenzhydrol ,  m.  p.  107°, 
i-bromoA'-me.thoxybcnzhydrol,  m.  p.  75°,  p-bromo- 
triphenylcarbinol,  p -bromophenylbenzoin,  m.  p.  88°, 
and  4  :  4:' -dibromotetraphenyl  glycol,  m.  p.  178°. 

A.  I.  Vogel. 

Optically  active  diphenylethylene  oxide.  J. 

Read  and  I.  G.  M.  Campbell  (Nature,  1930,  125, 
If) — 17), — s- Diphenylethylene  oxide  has  been  prepared 
from  d-diphenyl-  and  Z+s-odiphenyl-hydroxyethyl 
amine;  the  optically  active  and  externally  com¬ 
pensated  forms  of  the  i, so- base  yielded  an  identical 
optically  inactive  diphenylethylene  oxide  (I),  whilst 


the  former  gave  a  strongly  laovorotatory  oxide  (II) ; 
hence  the  configurations  allocated  to  the  bases  by 
Erlenmeyer  must  be  reversed. 

Ph  |  Ph  Ph  |  H 

|IJ  <“•’ 

The  specific  rotatory  power  of  the  Z-oxide  (for 
sodium  light  in  absolute  alcohol)  exceeds  —300°, 
whilst  that  for  1-taohvdrobenzoin  is  only  —92°,  whence 
the  optical  effect  of  the  three-membered  ring  is 
apparent.  A.  A.  Eldridge. 

Configuration  of  Z-phenylalanine,  Z-tyrosine, 
and  Z-dihydroxyphenylalanine.  P.  Karrer  and 
W.  Kehl  (Helv.  Chim.  Acta,  1930, 13,  50— 63).— The 
rotatory  powers  of  a  series  of  A- acyl  derivatives  of 
Z-leucine  (and  its  methyl  ester)  are  similar  in  sign  and 
magnitude  to  the  corresponding  series  from  Z-hexa¬ 
hydrophenylalanine  (and  its  methyl  ester),  indicating 
that  the  amino-acids  have  the  same  stereochemical 
configuration.  The  results  also  show  that  Z-phenyl- 
alanine,  Z-tyrosinc,  and  Z-dihydroxyphenylalanine 
have  the  same  configuration  as  cZ-alanine  and  the  other 
acids  in  group  1  of  Karrer,  Escher,  and  Widmer’s 
classification  (A.,  1926,  505). 

The  18-benzoyl  derivative,  m.  p.  102°,  [a]  -21-14° 
(all  rotatory  powers  are  at  20°  for  the  D  line  in 
alcoholic  solution),  of  Z-leucine  methyl  ester  is  hydro¬ 
lysed  by  aqueous-alcoholic  sodium  hydroxide  to 
N-benzoyl-\-leucine,  [a]  —10-82°,  purified  through  the 
quinidine  salt,  m.  p.  148°.  The  following  A- acyl 
derivatives  of  Z-leucine  are  also  described:  p-nitro- 
benzoyl,  m.  p.  219 — 220°,  [a]  -8-87°  ( methyl  ester, 
m.  p.  103-5°,  [a]  —16-92°);  benzenesulphonyl,  m.  p. 
119°,  [a]  -4-36°  (methyl  ester,  m.  p.  64°,  [a]  -20-75°) ; 
toluenesidphonyl,  m.  p.  113-5°,  [a]  —4-05°  (methyl 
ester,  m.  p.  55°,  [a]  —15-95°),  and  + naphthalene- 
sulphonyl ,  m.  p.  117-5 — 118°,  [a]  +1-72°  (methyl  ester, 
m.,p.  91-5— 92°,  [a] -31-09°). 

Z-Hexahydrophenylalanine,  [a]  —11-37°  (hydro¬ 
chloride,  [a]  +13-4°),  is  conveniently  prepared  by  the 
catalytic  reduction  (platinum)  of  Z-tyrosine  in  presence 
of  dilute  hydrochloric  acid  (cf.  Waser  and  Brauchli, 
A.,  1924,  i,  1068).  The  following  A-acyl  derivatives 
of  Z-hexahydrophenylalanine  are  described  :  benzoyl , 
m.  p.  124-5 — 125°,  [a]  —  12-6S°  (cf.  loc.  cit.)  (methyl 
ester,  m.  p.  104-5 — 105°,  [a]  —26-66°,  prepared  by 
esterification  with  ethereal-alcoholic  diazomethane) ; 
■p-nitrobenzoyl,  m.  p.  15S-5 — 159°,  [a]  -5-04°  (the 
methyl  ester,  m.  p.  72°,  [a]  —21-2°,  is  accompanied  by 
a  small  amount  of  by-product);  benzenesulphonyl , 
m.  p.  147-5°,  [a]  —2-33°  (methyl  ester,  m.  p.  61 — 61-5° 
after  sintering  at  56°,  [a]  —21-92°) ;  toluenesulphonyl, 
m.  p.  160-5°,  [a]  +1-14°  (the  methyl  ester,  m.  p.  114°, 
[a]  —17-13°,  is  accompanied  by  a  by-product,  m.  p. 
59°),  and  $-naphthalene$ulphonyl,  m.  p.  185°,  [aj 
+11-24°  (methyl  ester,  m.  p.  99°  after  sintering  at 
95°,  [a]  -22-77°).  H.  Burton. 

p-Phenylisobutyl  alcohol  and  derivatives.  G. 
Darzens  and  A.  Lfivy  (Compt.  rend.,  1929,  189, 
1287 — 1289).— Phenylacetonitrile  is  methylated  by 
Bodroux  and  Taboury’s  method  (A.,  1910,  i,  257)  to 
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a-phenylisobutyronitrile,  b.  p.  115 — 116°/14  mm., 
which  is  hydrolysed  by  90%  sulphuric  acid,  first  in  the 
cold  and  then  at  70°,  to  u-jihenylisobutyramide,  m.  p. 
160 — 161°.  This  is  converted  by  zsoamyl  alcohol  and 
sulphuric  acid  at  150°  into  isoamyl  a-phenyliso- 
butyrate,  b.  p.  155°/10  mm.,  which  is  reduced  by  sodium 
and  isoamyl  alcohol  to  fi-phenylisobutyl  alcohol,  b.  p. 
115—116710  mm.,  d°  1-013  (benzoate,  m.  p.  37-5°; 
acetate,  b.  p.  127°/13  mm.;  corresponding  bromide, 
b.  p.  ]03°/12  mm. ;  ethyl  ether,  b.  p.  72°/12  nun.). 

H.  Burton. 

Fatty  acid  derivatives.  II.  Solid  derivative 
of  phenylstearic  acid.  T.  Mazume  and  K.  Kino 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  338— 339b).— 
Phenylstearic  acid,  obtained  by  hydrolysing  the  methyl 
ester,  b.  p.  22S°/4  mm.,  reacts  with  p-aminoazobenz- 
ene  to  give  phenylstearyl-p-aminoazobenzene,  mi  p. 
S2 — 82-5°.  An  analogous  azo-derivative  from  (3- 
naphthylamine  could  not  be  isolated. 

C.  W.  Shoppee. 

Autocatalysis  in  oxidation.  I.  Auto-oxid¬ 
ation  of  abietic  acid.  G.  Dupont  and  J.  L£;vy 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  60 — 68). — See  this 
vol.,  86. 

Carbithioic  acids.  I.  p-Tolylcarbitbioic  [di- 
tbio-p-toluic]  acid  and  derivatives.  R.  W.  Bost 
and  W.  J.  Mattox  (J.  Amer.  Chem.  Soc.,  1930,  52, 
332 — 335). — Magnesium  p-tolyl  bromide  and  carbon 
disulphide  react  at  0°  forming  dithio-p-toluic  acid, 
which  solidifies  at  27°  (cf.  Sakurada,  A.,  1927,  134) 
[zinc,  m.  p.  180°,  and  lead,  m.  p.  200“’  (decomp.),  salts 
methyl,  b.  p.  130°/3  mm.,  ethyl,  b.  p.  132°/3  mm.,  dz' 
1-1173  (cf.  loc.  cit.),  n -butyl,  b.  p.  169 °/5  mm.,  d:<°  1-070, 
and  p-nitrobenzyl  esters,  m.  p.  70-5°  (all  prepared  from 
the  sodium  salt  and  the  corresponding  alkyl  halide  or 
sulphate);  amide,  m.  p.  155°;  p -toluidide,  m.  p. 
170-5°].  The  acid  decomposes  on  attempted  distill¬ 
ation,  does  not  furnish  an  acid  chloride,  and  when 
treated  with  nitric  acid  in  ethereal  solution  is  oxidised 
to  p-toluic  acid.  H.  Burton. 

Nitrosation  of  salicylic  acid  by  copper  nitrite. 
V.  G.  Gulinov  (Ukrain.  Chem.  J.,  1929,  4,  [Tech.], 
215 — 225). — The  yield  of  nitroso-compound  obtained 
when  sodium  salicylate  is  treated  with  copper  nitrite 
reaches  95%,  but  the  separation  of  the  nitroso-salt, 

QQ  _ 

<*<OA0>NO,  from  the  mother-liquor  is  diffi¬ 
cult.  This  separation  occurs  more  readily  at  22—23° 
than  at  7 — 8°  or  at  14 — 15°,  a  93-2%  yield  being 
obtained  from  the  reacting  solution  after  80  hrs.,  with 
a  lower  proportion  of  sodium  sulphite  in  the  precipitate. 
An  experiment  on  a  larger  scale  with  commercial 
salicylic  acid  (560  g.)  gave  a  vield  of  86-2%. 

T.  H.  Pope. 

Preparation  of  aminosulphosalicylic  acid  from 
nitrososalicylic  acid.  V. G. Gulinov  (Ukrain.  Chem. 
J.,  1929,  4,  [Tech.],  227 — 239). — Reduction  of  copper 
nitrososalicylate  by  means  of  sulphite  results  in  the 
formation  of  3-amino-6-hydroxy-2  :  4-disulphobenzoic 
acid.  The  best  results  are  obtained  by  using  normal 
sodium  sulphite  as  reducing  agent.  When  either  a 
mixture  of  sodium  and  ammonium  sulphites,  or 
ammonium  sulphite  alone,  or  sodium  hydrogen  sul¬ 
phite  is  employed,  the  yield  is  low,  the  product  is  diffi¬ 


cult  to  separate,  and  it  is  impossible  to  remove  copper 
salts  which  largely  remain  in  solution  with  the  amino- 
compound.  The  acid  obtained  always  contains 
admixed  3  :  6-dihydroxy-4-sulphobenzoic  acid. 

T.  H.  Pope. 

Stereoisomerism  of  disulphoxides  and  related 
substances.  V.  Dioxides  of  3  : 5-dimethyl- 
thiolbenzoic  acid.  E.  V.  Bell  and  G.  M.  Bennett 
(J.C.S.,  1930,  1 — 6). — 3  :  5-Dimethylthiolbenzoic  acid 
dioxide  exists  in  two  forms,  a-  or  meso-,  and  (3-,  which 
is  potentially  active  and  has  been  resolved  by  means 
of  brucine.  3  :  5-DimethyUhiolbenzoic  acid,  m.  p.  153° 
[sodium  salt,  m.  p.  283°  (decomp.)],  was  synthesised  as 
follows  .*  carboxybenzeue-3  :  5-disulphonyl  chloride 
(preparation  by  improved  method  described)  was 
reduced  by  zinc  and  hydrochloric  acid  in  acetic  acid 
to  3  :  5-dithiolbenzoic  acid,  not  isolated  as  such,  but 
oxidised  in  solution  to  3 : 5-disulphidobenzoic  acid, 
m.  p.  195 — 200°  (decomp.),  which  was  then  reduced 
with  dextrose  in  alkaline  solution  and  treated  with 
methyl  sulphate.  On  oxidation  with  hydrogen 
peroxide  it  gave  a-  and  (i-dimethylthiolbenzoic  acid 
dioxides,  m.  p.  251°  (decomp.)  and  209°.  (decomp.), 
separated  by  crystallisation  from  :  alcohol.  The 
brucine  salts,  -when  freed  from  chloroform  of  crystallis¬ 
ation,  melted  at  170 — 175°  (decomp.)  and  130°, 
respectively.  The  .former  was  unchanged  on  re¬ 
crystallisation  from  chloroform,  consequently  the 
a-dioxide  is  the  meso-form ;  the  brucine  salt  of  the 
(3-dioxide  after  seven  recrystallisations  from  chloro¬ 
form  had  [a] Q  —59-7°' and  m.  p.  184°,  but  was  hot 
optically  pine.  The  1-3  :  5  -dimethylthiolbenzoic  acid 
dioxide  isolated  from  this  had  [a]D  -99-65°  in  water, 
m.  p.  200—202°  (after  recrystallisation),  d-3  :  5-Di¬ 
methylthiolbenzoic  acid  dioxide  was  isolated  from  the 
mother-liquors  in  an  optically  impure  form,  m.  p. 
190 — 205°,  [a]0  -{-22-70  in  water. 

s-Diphenylth iolethane-mm' -dicarboxylic  acid,  m.  p. 
265°,  obtained  by  reduction  of  ?n-dithiobenzoic  acid 
with  dextrose  in  alkaline  solution  and  condensing  the 
product  -with  ethylene  dibromide,  did  not  give  a  pure 
product  on  oxidation  with  hydrogen  peroxide.  Its 
methyl  ester,  m.  p.  73°,  however,  gave  a  mixture  of 
a-  and  0- dioxides ,  m.  p.  195°  (decomp.)  and  126 — 129° 
(decomp.),  respectively.  Both  yielded  the  parent 
sulphide  on  reduction,  but  on  hydrolysis  suffered 
disruption.  Consequently  resolution  could  not  be 
effected.  H.  A.  Piqqott. 

Bromination  of  2  : 4-dimethoxycinnamic  acid. 
M.  Reeuer  and  E.  Tobin  (J.  Amer.  Chem.  Soc., 
1930,  52,  341 — 347). — Treatment  of  2  :  4-dimethoxy¬ 
cinnamic  acid  with  bromine  in  presence  of  chloro¬ 
form  affords  5  :  a$-tribromo-2  :  4-dimethoxy -0, -phenyl- 
propionic  acid  (I),  m.  p.  228 — 229°  (decomp.)  [the 
methyl  (II),  m.  p.  142°  (decomp.),  and  ethyl  esters 
(III),  m.  p.  158°  (decomp.),  can  be  obtained  only  by 
esterification  with  ethereal  diazomethane  and  diazo- 
ethane,  respectively] ;  addition  of  bromine  could  not 
be  accomplished  without  nuclear  bromination. 
Attempted  esterification  of  I  with  methyl-alcoholic 
hydrogen  chloride  gives  the  methyl  ester,  m.  p.  149°, 
of  a  :  5-dibromo-P  :  2  :  4-trimcth oxy - S -pheny Ip ropio n ic 
acid,  m.  p.  171°  (decomp.)  (the  ethyl  ester,  m.  p.  109°, 
is  prepared  from  the  acid  and  diazoethane  or  by 
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dissolution  of  III  in  methyl  alcohol),  also  formed 
together  with  the  methyl  eater  by  dissolution  of  I 
in  methyl  alcohol.  The  ethyl  ester,  m.  p.  105 — 107°, 
of  a  :  o-dibromo-2  :  ±-dimcthoxy-$-ethoxy-$-phenylprop- 
ionic  acid,  m.  p.  161 — 162°  (decomp.)  (methyl  ester, 
m.  p.  138°  after  softening  at  134°,  is  also  prepared 
from  the  acid  and  diazomethane  or  from  II  and  ethyl 
alcohol),  is  obtained  similarly.  Treatment  of  I  with 
methyl-alcoholic  potassium  hydroxide  solution, 
affords  u  :  5-dibro}no-2  :  d-dimethoxy styrene,  m.  p. 
67 — 68°,  readily  decomposed  by  light.  The  di¬ 
bromide,  m.  p.  146°  (slight  decomp.),  of  this  styrene 
is  converted  by  dissolution  in  methyl  alcohol  into 
ax :  5  -  tribromo -3:2  :  4 -  trimethoxy -  p  - phenylethane, 
m.  p.  138 — 139°  (the  corresponding  (i-ethoxy-deriv- 
afcive,  m.  p.  1 17— 120°,  is  prepared  similarly).  Addi¬ 
tion  of  bromine  to  methyl  2  :  4-dimethoxycinnamate 
affords  II,  but  attempted  addition  to  ethyl  2  : 4-di¬ 
methoxycinnamate,  m.  p.  68 — 69°,  results  in  the 
formation  of  b-bromo-2 : d-dimethoxybenzaldehyde, 
m.  p.  134 — 138°  (semicarbazone,  decomp,  about  275°). 
Distillation  of  the  ethyl  ester,  m.  p.  68 — 69°,  gives  an 
isomerio  ethyl  2  :i-dimethoxycinnamate,  b.  p.  219°/ 
22  mm.,  m.  p.  61°,  which  when  treated  with  bromine 
affords  III.  H.  Burton. 

cyeloPropane  series.  XII.  Nitrocycloprop- 
anes.  E.  P.  Kohler  and  S.  F.  Darling  (J.  Amer. 
Chem.  Soc.,  1930,  52,  424 — 432). — Methyl  m-  and 
p-nitrobenzylidenemalonales,  m.  p.  98 — 99°  and  133 — 
134°,  respectively,  are  converted  by  short  treatment 
nth  sodium  methoxide  and  subsequent  acidific- 
ition  with  acetic  acid  into  methyl  (3-m-  and  -p-nitro- 
?henyl-S,-methoxyethane-a!x-dicarboxylates,  m.  p.  66° 
arid  116°,  respectively.  These  are  brominated  in 
chloroform  solution  to  the  corresponding  a-bromo- 
derivatives,  m.  p.  78 — 80°  and  133°,  respectively. 
Methyl  a-cyano-m-nitrocinnarmte  has  m.  p.  135 — 
137°.  Addition  of  nitromethane  to  the  above  nitro- 
benzylidenemalonates  and  bromination  of  the  pro¬ 
ducts  formed  in  chloroform  affords  a-bromo-csters, 
whilst  bromination  in  presence  of  sodium  methoxide 
gives  y-bromo-esters.  The  following  are  described  : 
dhyl  a.-broino-y-nitro-P-m-nitrophenylpropanc-a'x-di- 
carboxylate,  m.  p.  85-5°  ( methyl  ester,  m.  p.  123°) ; 
dhyl  a-bromo-y-nitro-$-j>-7iitmphenylpropane-<x<x-di- 
tarboxylate,  m.  p.  88° ;  methyl  a-  and  y-bromo-y-nitro- 
V-phenylpropane-xa-dicarboxylates,  m.  p.  107 — 109° 
&ad  81-5 — 83°,  respectively,  and  methyl  y-bromo - 
y-nitro-fi-m-nitrophenylpropane-aux-dicarboxylate,  m.  p. 
147 — 14S°.  Treatment  of  the  last-named  ester  with 
Methyl-alcoholic  potassium  acetate  affords  methyl 
i-nitro-2-m-nitrophenylcyelopropane-l  :  1  -dicarboxyl- 
ote,  m.  p.  122—123-5°.  "  This  is  converted  by  treat¬ 
ment  with  methyl  sodiomalonate  into  methyl  p-m- 
r' itrobenz yl idenep ropa ne  -  aa yy  -  tetracarboxylaie  (I), 
®-  p.  92 — 94°  (ozonolysis  product  jn-nitrobenzalde- 
6y<le),  and  by  boiling  methyl-alcoholic  potassium 
v,ctate  into  methyl  p- methoxy-y-m.-nitrophenyl-A ®- 
ftpene-xx-dicarboxylate  (II),  m.  p.  104 — 105°,  which 
15  Wdrolysed  by  methyl-alcoholic  hydrochloric  acid 
j0  methyl  m-nitrophenacylmalonate,  m.  p.  64 — 66° 
Wpper  derivative,  m.  p.  195—200°  (decomp.)], 
keatment  of  this  ketonic  ester  with  semiearbazide 
@res  a  compound,  G26H11OgN1,  m.  p.  177 — 179°. 


When  the  above  cyclopropane  ester  is  treated  with 
methyl-alcoholic  sodium  methoxide,  a  red  sodium 
salt  is  first  produced.  When  this  is  added  to  methyl- 
alcoholic  hydrogen  chloride  at  0°,  nitrous  acid  is 
evolved,  and  II  and  a  compound  (HI),  C28H,3012N2, 
m.  p.  115 — 116°,  are  produced.  Treatment  of  this 
compound  with  sodium  methoxide  or  methyl  sodio¬ 
malonate  furnishes  II  or  I,  respectively.  With 
bromine  in  boiling  chloroform  it  yields  a  bromo- 
derivative,  m.  p.  154 — 155°,  and  with  sulphuric  acid 
at  the  ordinary  temperature  yields  two  substances, 
m.  p.  140°  after  softening  at  135°,  and 
G21H2o011N2,H20,  m.  p.  122°  (with  loss  of  water), 
m.  p.  (anhydrous)  157°.  The  compound  III  is  readily 
oxidised  with  cold  potassium  permanganate  solution 
but  it  is  relatively  inert  to  acidic  reagents.  The 
following  constitution  is  assigned  to  III  : 


fNOa-CcH,-CH - C(C02Me)2  j 

!  V  J, 

H.  Burton. 

Synthesis  of  dimethoxyphthalimidineacetic 
acid.  W.  M.  Rodionov  and  A.  M.  Fedorova  (J. 
Amer.  Chem.  Soc.,  1930,  52,  368 — 371). — Opianic 
and  malonic.  acids  react  in  presence  of  10%  alcoholic 
ammonia  at  100°,  yielding  a  mixture  of  meconine- 
acetic  acid,  m.  p.  165 — 167°,  and  P-amwo-3-3  : 4- 
dimethoxy-2-carboxyphenylpropionic  acid,  m.  p.  132 — 
134°  with  loss  of  water.  Dehydration  of  this  amino- 
acid  at  140—150°  gives  3  :  i-dimethoxyphthalimidine- 
y,  acetic  acid  (I),  m.  p.  174 — 

(  NCH-CH2*C02H  175°  [: methyl  ester,  m.  p. 
MeOl  Jqq]>NH  "  141 — 143°;  nilroso-dcviv- 

VC,  ative,  m.  p.  167°  (decomp.)]. 

UMe  ''  Methyl  opianate  and  malonic 

acid  condense  similarly,  forming  I,  whilst  opianic  acid 
and  ethyl  malonate  afford  ethyl  meconinemalonate, 
m.  p.  74—75°.  H.  Burton. 


Action  of  sodium  ethoxide  on  ethyl  cyclo- 
hexane-2  :  3-dione-l  :  4-dicarboxylate.  L.  S. 
Dedusenko  (Acta  Univ.  Asiae  Med.,  1928,  [vi], 
No.  1,  3 — 16). — With  excess  of  alcohol,  ethyl  cyclo- 
hexane-2  :  3-dione-l  :  4-dicarboxylate  is  converted  by 
sodium  ethoxide  into  ethyl  cycfopentan-2-ol- 1  :  2  :  3- 
tricarboxylate,  the  reverse  change  taking  place  in 
the  absence  of  alcohol  under  the  influence  of  sodium 
and  sodium  ethoxide.  In  the  condensation  of  adipic 
with  oxalic  ester,  only  ethyl  oxaladipate,  in  addition 
to  cycfohexane-2  :  3-dione-l  :  4-dicarboxylate,  cyclo- 
pentenetricarboxylate,  and  cycZopentan-2-ol-l  :  2  :  3- 
tricarboxylate,  was  identified.  Probably  the  last- 
named  compound  is  a  primary  transformation  product 
of  the  oxaladipate,  which  may  eliminate  water  to 
form  the  cycfopentenetricarboxylate,  or  alcohol  to 
form  ethyl  cyclohexane-2  :  3-dione-l  :  4-dicarboxylate. 
The  hypothesis  that  the  conversions  *COCO+ 
EtOH  >C(0H)-C02Et  constitute  a  reversible 
process  is  supported.  Chejiical  Abstracts. 


Oxidation  of  benzaldehyde.  W.  P.  Jorissen 
and  P.  A.  A.  van  der  Beek  (Rec.  trav.  chirn.,  1930, 
49,  138 — 141).— The  various  theories  of  autoxidation 
of  benzaldehyde  are  reviewed.  When  benzaldehyde 
is  kept  in  sealed  tubes  in  the  dark  (a  small  quantity 
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of  air  being  present),  the  product  gives  a  peroxide 
reaction  (liberation  of  iodine  from  potassium  iodide). 
This  cannot  be  due  to  the  formation  of  benzoyl 
hydrogen  peroxide,  which  would  have  reacted  with 
the  benzaldehyde  (cf.  A.,  1926,  519;  192S,  413). 
Exposure  of  the  stored  material  to  sunlight  for  a 
short  time  causes  the  disappearance  of  the  peroxide 
reaction.  The  autoxidation  process  is  not  yet 
satisfactorily  explained.  H.  Burton. 

Action  of  bromine  on  the  jj-tolylhydrazones  of 
benzaldehyde  and  of  the  nitrobenzaldehydes. 
E.  D.  Chattaway  and  A.  B.  Adamson  (J.C.S.,  1930, 
157 — -163). — Bromination  of  the  p-tolylhydrazones  of 
benzaldehyde  and  of  the  nitrobenzaldehydes  occurs 
first  in  the  o-position  with  respect  to  the  nitrogen 
atom  of  the  p-tolyl  nucleus  and  the  ^-position 
simultaneously,  further  action  of  bromine  substituting 
the  remaining  o-position  in  the  p-tolyl  nucleus.  The 
w-bromohydrazones  produced  are  converted  by  acetic 
anhydride  and  sodium  acetate  into  p-acetylhydrazides 
of  the  corresponding  acids,  and  by  ammonia  into 
hydrazidines  of  the  general  formula 
NHR'-N:C(NH2)R,  highly  coloured  weak  bases  yield¬ 
ing  colourless  hydrochlorides.  In  the  case  of  o-nitro- 
benzaldehyde  these  -  bromo-compounds  on  crystallis¬ 
ation  from  alcohol  yield  the  violently  explosive 
ketoewtfoaryliminodihydrobenzisodiazole  oxides  (the 
so-called  isodiazo-compounds ;  cf.  A.,  1926,  169), 
which  on  long  boiling  with  the  same  solvent  are  re¬ 
duced  to  the  corresponding  isodiazoles  (A.,  1927,  353). 

By  the  action  of  2  mols.  of  bromine  in  acetic  acid 
on  m -  nitrobenzaldehyde-p-tolylhydrazone,  v> -bromo- 
m-nilrobenzaldehyde-3-bromo-p-tolylhydrazone,  m.  p. 
145-5°,  is  obtained  (^-acetyl  derivative  not  obtained 
crystalline) ;  further  bromination  gave  a-bromo-m- 
nitrobenzaldehyde-3  :  5-dibromo-p-tolylhydrazone,  m.  p. 
154-5°  (|3- acetyl  compound,  m.  p.  170°),  also  obtained 
by  brominating  ra-nitrobenzaldehyde-3  :  5-dibromo- 
p-tolylhydrazone.  Similarly  prepared  are  :  ca-br&mo- 
p-nitrobenzaldehyde-3-bro7no-p-tolylhydrazone,  m.  p. 
176°  (p- acetyl  compound,  m.  p.  173°),  ta-bromo-p- 
nitrobenzaldehyde-3  :  5-dibrotno-p-tolylhydrazone,  m.  p. 
161°  (P-aeetyl  compound,  m.  p.  183°);  a>-bromobenz- 
aldehyde-3-bromo-p-tolylhydrazone,  m.  p.  74°,  and 
<o  -  bromobenzaldehyde-3  :  5 -dibrcnno-p- tolylhydrazone, 
m.  p.  106°  ((3- acetyl  compound,  m.  p.  190°).  In  every 
case  the  acetyl  compounds  of  the  dibromohydrazones 
gave  on  hydrolysis  the  corresponding  benzoic  acid, 
3-bromo-p-tolylhydrazine,  and  acetic  acid,  whilst  those 
of  the  tribromohydrazones  gave  the  corresponding 
benzoic  acid,  and  a-acetyl-3  : 5-dibromo-p-tolvl- 
hydrazine.  3 -Bromo  -  p  -  tolyl  -  m  -  nitrobenzhydrazidine, 
red,  has  m.  p.  136°,  [hydrochloride,  m.  p.  230° 
(deeomp.)] ;  3  :  5-dibromo-p-tolyl-m-nitrobenzhydraz - 

idine,  m.  p.  151°;  3-bromo-p-tolyl-p-nitrobenzhydraz- 
idine,  deep  purple,  m.  p.  155° ;  3  :  5-dibromo-p-tolyl- 
p-nitrobenzhydrazidine,  orange-yellow,  m.  p.  145°. 

.« -  Bromo-o-nitrobenzaldehyde  -  3  -  bromo  -  p  -  tolylhydr  - 
azone,  m.p.  105°,  yields,  when  crystallised  from  alcohol, 
the  highly  explosive  3-keto-l  :  2-endo-3’-bromo-p-tolyl- 
imino-2  :  3-dihydrobcnzisodmzole  1 -oxide,  explosion 
point  139°,  which,  when  boiled  for  2  hrs.  with  alcohol, 
gives  3-Aeto-i  :  2-endo-3' -bromo - p - tolylimino - 2  :  3-di- 
hydrobenzisodiazole,  m.  p.  166°.  o-Nitrobenzaldehyde- 


p-tolylhydrazone  yields  with  excess  of  bromine  in  the 
cold  3  :  5-dibrotno-p-loluidine  perbromide,  m.  p.  134° 
(decomp.),  o -Bromo-o-n itrobenzaldehyde-3  : 5 -dibromo- 
p -tolylhydrazone,  obtained  by  brominating  o-nitrobenz- 
aldehyde-3  :  5-dibromo-p-tolylhydrazone,  has  m.  p. 
123°  (decomp.).  The  benzisodiazole  oxide,  obtained 
by  crystallisation  from  alcohol,  had  explosion  point 
167°,  and  the  benzisodiazole,  m.  p.  190°  (decomp.). 
o-Nitrobenzaldehyde-p-tolylhydrazone  with  bromine 
in  acetic  acid  in  presence  of  sodium  acetate  yields 
3-ieto-l  :  2-endo-p-tolylimino -  2  :  3  -  dihydrobetizisodi - 
azole  l-oxide,  explodes  at  143° ;  even  with  excess  of 
bromine  the  product  remains  halogen-free. 

H.  A.  Piggott. 

Structure  and  tautomerism  of  o-nitrobenz- 
aldehyde.  Interference  of  nitro-groups  with  the 
Zerevitinov  method  for  the  determination  of 
active  hydrogen.  H.  Gilman  and  R.  E.  Eother- 
GILL  (Bull.  Soc.  chim.,  1929,  [iv],  45,  1132 — 1136).— 
With  nitrobenzene  and  o-nitrotoluene  in  w-butyl  ether, 
magnesium  methyl  iodide  yields  from  1-13  to  1-57 
equivalents  of  hydrogen.  In  pyridine  the  reaction  is 
slower  and  the  results  were  less  accurate,  but  nitro¬ 
benzene  gave  1-49  equivalents  of  hydrogen  in  10  min. 
«- Butyl  ether  and  pyridine  thus  give  higher  results 
(cf.  A.,  1928,  64,  536)  than  ether  as  solvent.  The  gas 
evolved  contains  unsaturated  compounds,  and  even 
with  1:2  :  4  :  6-tetrachloro-3  :  5-dinitrobcnzene  and 
tribromonitromethane  in  M-butyl  ether  or  with  tri- 
chloronitromethane  in  fsoamyl  ether,  which  contain 
no  hydrogen,  gas  is  liberated  on  treatment  with 
magnesium  methyl  iodide,  1  :  2  :  4  :  6-tetrachloro- 
3  :  5-dinitrobenzene  affording  1-96 — 2-24  equivalents, 
containing  very  little  methyl  chloride.  Accordingly, 
the  quantitative  liberation  of  methane  by  Zereviti- 
nov’s  method  cannot  be  adduced  as  evidence  for 
Tanasescu’s  cyclic  hydroxy-formula  for  o-nitrobeiu- 
aldehyde  (A.,  1926,  726).  R.  Brightman. 

Isomerisation  of  hydroxyaldehydes.  II- 
Transformation  of  bromodiei/cfohexylacetalde- 
hyde  and  dicycfohexylglycollaldehyde.  S.  Dani¬ 
lov  and  E.  Venus-Danilova  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1661— 1682).— See  A.,  1929,  1448. 

Replacement  of  the  aldehyde  group  in  piperonal 
and  its  derivatives.  A.  H.  Parijs  (Rec.  trav. 
chim.,  1930,  49,  17 — 32). — Nitration  of  piperonal  in 
acetic  acid  suspension  gives  4-nitromethylenedio.xy- 
benzene  and  6-nitropiperonal  (azine,  decomp,  about 
257°;  phenylhydrazone,  m.  p.  218-5°  with  blackening 
and  evolution  of  gas;  p-nitraphenylhydrazone,  de¬ 
comp.  245 — 248°  ;  semicarbazone,  decomp.  272-5- 
278°;  semioxamazone,  m.  p.  325°  with  blackening  aii 
evolution  of  gas).  The  acetic  acid  appears  to  exeft 
some  protective  influence  on  the  aldehyde  group, 
since  the  yield  of  the  former  nitro-compound  is  only 
15_18%  (Cf.  Salway,  J.C.S.,  1909,  95, 1163).  Chlorin¬ 
ation  of  piperonal,  using  a  slight  modification  of  the 
method  of  Robinson  and  others  (J.C.S.,  1917,  1H> 
948),  affords  a  small  amount  of  4 :  5-dichloromethylene- 
dioxybenzene  in  addition  to  6-chloropiperonal  [d>- 
acetate,  m.  p.  133°;  azine,  m.  p.  303°  (decomp.)  after 
darkening  at  300°  ;  phenylhydrazone,  m.  p.  117 — 118  ; 
p-7iitrophenylkydrazone,  m.  p.  281—282°  (decomp.); 
semicarbazone,  m.  p.  280°  (violent  decomp.)  after 
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darkening  at  278°;  sethioxamazotie,  m.  p.  299° 
(decomp.)  after  darkening  at  291°].  5-Chloro-4- 
nitromethylenedioxybenzene  (from  6-chloropiperonaI 
by  nitration)  is  reduced  by  stannous  chloride  and 
alcoholic  hydrochloric  acid  to  the  corresponding 
ammo-derivative,  m.  p.  99°  [hydrochloride,  m.  p. 
2:54 — 255°  (decomp.)  after  becoming  yellow  at  189° 
and  blackening  at  247°].  Treatment  of  the  chloro- 
nitro-derivativo  with  alcoholic  methylamine  at  135° 
gives  4-nitro-5-methylaminomethylenedioxybenzene, 
also  obtained  by  similar  treatment  of  4  :  5-dinitro- 
methylenedioxybenzene.  Similar  treatment  of  the 
chloro-derivative  with  alcoholic  ammonia  affords  only 
a  small  amount  of  the  5-amino-derivative,  but  the 

5- ethylamino-,  5-?i-propylamino-,  and  5-dimethyl- 
amino-compounds  are  readily  produced  with  the 
appropriate  amine.  Treatment  of  5-chloro-4-nitro- 
methylenedioxybenzene  with  alcoholic  sodium  sul¬ 
phide  or  disulphide  gives  6  :  6'-dinitro-S  :  4  :  3'  :  4'- 
ii(methylenedioxy)diphenyl  disulphide,  m.  p.  267° 
(decomp.)  after  darkening  at  260°. 

Bromination  of  piperonal  in  acetic  acid  furnishes 

6- bromopiperonal  [azine,  m.  p.  252°  (decomp.)  after 
darkening  at  249° ;  p-nitrophenylhydrazone,  m.  p. 
253°  (decomp.);  semicarbazone,  m.  p.  230°  (decomp.); 
miioxamazone,  m.  p.  278—279°  (decomp.)],  and  some 
4:5-  dibromomethylenedioxy  benzene.  5  -  Bromo  -  4  - 
nitromethylenedioxybenzene  is  converted  by  alcoholic 
sodium  disulphide  into  the  above  disulphide  (also 
obtained  by  similar  treatment  of  4  :  5-dinitromethyl- 
medioxybenzene) ;  reaction  is  much  slower  than  with 
he  corresponding  chloro-compound.  5-Bromo-3  :  4- 
finitromethylenedioxy benzene  (prepared  by  nitration 
of  6-bromopiperonal)  is  converted  by  alcoholic  methyl- 
amine  at  100°  into  5-bromo-3-nitro-4-methyiamino- 
methylenedioxybenzene,  m.  p.  167°  (decomp.). 

H.  Burton. 

Opening  of  the  methylenedioxy-ring.  A.  H. 
Parijs  (Rec.  trav.  chim.,  1930,  49,  33 — 44). — 
Attempted  nitration  of  6 -nitropiperonylidene  di- 
» estate,  m.  p.  142°,  with  a  mixture  of  100%  nitric  acid 
and  acetic  anhydride  at  —5°  affords  6 -nitroproto- 
catechualdehyde,  m.  p.  203°  (decomp.)  [azine,  darkens 
at  241°  and  becomes  black  at  278°;  semicarbazone, 
m.  p.  254°  (decomp.) ;  phenylhydrazone,  m.  p.  203° 
(decomp.) ;  p-nitrophenylhydrazone,  m.  p.  290°  (de¬ 
comp.)],  fission  of  the  methylenedioxy-ring  having 
occurred.  Similarly,  Q-bromopiperonylidene  diacetate, 
ni.  p.  128°,  yields  6 -bromoprotocatechualdehyde,  m.  p. 
220°  [azine,  m.  p.  251°  (decomp.) ;  semicarbazone,  m.  p. 
239°  (decomp.) ;  p -nitrophenylhydrazone,  m.  p.  243° 
(decomp.)]. 

4  :  5-Dinitromethylenedioxybenzene  is  converted  by 
methyl-alcoholic  sodium  methoxide  solution  into 
4 : 5-dinitroguaiacol,  m.  p.  177°  (lit.  172°)  (corre¬ 
sponding  2-e?/;o.r (/-derivative,  m.  p.  113°),  methylated 
to  4  :  5-dinitroveratrole.  Under  similar  conditions 
Piperonal  undergoes  the  Cannizzaro  reaction,  whilst 
4:5-dibromomethylenedioxybenzene  is  unaffected. 
Other  methods  (lit.)  of  opening  the  methylenedioxy- 
hg  are  reviewed.  H.  Burton. 

Derivatives  of  cyclohexanone  including  several 
•sw  indicators.  B.  Samdahl  (J.  Pharm.  Chim., 
1930,  [viii],  11,  8 — 19).— The  following :  compounds 


were  prepared  by  treatment  of  1  mol.  of  the  required 
cyclohexanone  with  2  mols.  of  the  appropriate  alde¬ 
hyde  dissolved  in  hot  acetic  acid  through  which  a 
current  of  hydrogen  chloride  was  passing  :  di- 5- 
bromovanillylidcnccyclohcxanone,  no.  p.  222 — 224° 
(decomp.) ;  di-5-bromovanillylidcne-m-  and  -p-methyl- 
cyelohexano/ies,  m.  p.  171°  [+EtOH,  m.  p.  120°  (de¬ 
comp.)]  and  189°,  respectively;  di-5-nitrovanillyl- 
idenecyclohexanone,  m.  p.  241 — 242°  (decomp.) ; 
di-4-hydroxy-3-ethoxybenzylidenecyc\ohexanone,  m.  p. 
158°  (corresponding  derivatives  of  m-  and  p-methyl- 
eyefohexanones  have  m.  p.  153°  and  148 — 149°, 
respectively) ;  di  -  3:4-  dihydroxybenzylidenec.yclo  - 
hexanone,  m.  p.  242 — 245°  (decomp.),  and  di- 3  :  4 -di- 
hydroxybenzylidene-m-  and  --p-methylcyclohexanones, 
m.  p.  242 — 245°  (decomp.)  and  221 — 223°  (decomp.), 
respectively. 

Several  of  these  compounds  may  be  of  use  as 
indicators.  Their  colour  changes  from  yellow  to 
orange  between  pn  6-8  and  7-0,  passing  through  red 
to  violet  at  about  pa  11-7.  R.  J.  W.  Lk  Fevre. 

Constitution  of  so-called  tetrahydropyrone 
compounds.  R.  Cornubert  (Compt.  rend.,  1930, 
190,  308 — 309). — Reduction  of  benzylidene-2  :  2- 
d imethyleyefohexa none  with  hydrogen  and  a  nickel 
catalyst  gives  6 -benzyl -2  :  2-dimethylcyclokexanone, 
b.  p.  179°/29  mm.,  drA  1-005,  «',]  1-5251  [oxime,  m.  p. 
145°;  semicarbazone,  m.  p.  201 — 202°  in  41%  yield), 
whilst  similar  reduction  of  benzylidene-2-methylcyc\o- 
hexanone  affords  6  -  benzyl  -  2  -  methylcyclohexanonc 
(oxime,  m.  p.  115°  ;  semicarbazone,  m.  p.  163 — 164° 
in  58%  yield).  Benzylation  of  2  : 6-dimethylq/do- 
hexanone  gives  G-benzyl-2  :  G-dimethylcyc\ohexanone, 
b.  p.  174°/22  mm.,  <F3'5 1-014,  nJP  1-5297  (oxime,  m.  p. 
155 — 156° ;  gives  only  a  trace  of  semicarbazone  with 
great  difficulty),  together  with  a  small  quantity  of  the 
2  :  6 -dibenzyl  derivative,  m.  p.  78°,  as  a  by-product. 
Of  the  above  cyclohexanones  only  the  2  :  6-dimethyl 
and  6-benzyl-2-methyl  derivatives  give  so-called 
tetrahydropyrone  condensation  products  with  2  mols. 
of  benzaldehyde  in  the  presence  of  hydrochloric  acid. 
This  condensation  probably  involves  the  hydrogen 
atoms  in  the  a-positions  to  the  carbonyl  group. 

J."  W.  Baker. 

Benzylpinacolones  and  their  reduction  pro¬ 
ducts.  I.  G.  A.  Hill  and  W.  F.  Bruce  (J.  Amer. 
Chem.  Soc.,  1930,  52,  347 — 351). — Treatment  of  the 
sodium  derivative  of  methyl  tert. -butyl  ketone  (pre¬ 
pared  by  the  action  of  sodamide  in  dry  ether)  with 
benzyl  chloride  gives  a  mixture  of  (3-phenvlethyl  tert.- 
butyi  ketone,  b.  p.  132°/10  mm.,  df  0-9483,  ng  1-4999 
(cf.  A.,  1923,  i,  7S9),  and  dibenzylmethyl  tert  .-butyl 
ketone,  m.  p.  49°  (crystallographic  data  given).  Tri- 
benzylmethyl  tert  .-butyl  ketone,  b.  p.  268-9°  (corr.)/ 
8  mm.,  m.  p.  161-5°  (corr.)  (crystallographic  data 
given),  is  obtained  similarly,  using  toluene  as  the 
solvent.  Reduction  of  the  above  ketones  with 
sodium  and  alcohol  affords  fi-phenylethyl-tert.-butyl- 
carbinol,  b.  p.  145-5°  (corr.)/15-5  mm.,  df  0-9578,  '/if 
1-5097  (cf.  loc.  cit.)  [phcnylcarbimide  derivative,  m.  p. 
88-1°  (corr.)],  dibenzylmethyl-tert.-butylcarbinol,  b.  p. 
206 — 208°/15  mm.,  df,  1-005  ( phcnylcarbimide  deriv¬ 
ative,  m.  p.  148°),  and  tribenzylmethyl-tert.-butyl- 
carbinol,  m.  p.  156-5°  (crystallographic  data  given), 
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respectively.  Reduction  of  (3-phenylethyl  ferf.-butyl 
ketone  with  red  phosphorus  and  57%  hydriodic  acid 
at  ISO— 190°,  with  subsequent  treatment  of  the  mix¬ 
ture  with  zinc  and  dilute  sulphuric  acid,  furnishes 
u-phcnyl-SS-dimcthylpcntane,  b.  p.  115°/9  mm.,  cff 
0-9443,  nf,  1-5281.  H.  Burton. 

Electrolytic  reduction  of  ketones.  I.  a(3-Un- 
saturated  ketones.  G.  Shima  (Mem.  Coll.  Sci. 
Kyoto,  1929,  A,  12,  327— 337).— Electrolytic  re¬ 
duction  of  styryl  methyl  ketone  to  (3-phenylethyl 
methyl  ketone  is  best  carried  out  at  30—35°,  using  a 
lead  or  platinum  anode,  a  mercury  cathode,  an  aqueous- 
alcoholic  solution  of  sodium  hydrogen  carbonate  as 
the  cathode  solution,  5%  sodium  hydroxide  as  the 
anode  solution,  and  a  current  density  of  6— 8  amp./ 
100  cm.2  The  yield  is  about  90%.  With  aqueous- 
alcoholic  sodium  hydroxide  as  the  cathode  solution, 
benzylacetone,  dibenzyldiacetone,  m.  p.  161°,  aZ-di- 
phe?iyl-yS-dime(hyl-Aat-hexadiene-yS-dial,  b.  p.  194 — 
195°/3  mm.,  cP  1-0842,  and  resinous  material  are 
obtained.  With  cathode  materials  other  than  mer¬ 
cury,  the  formation  of  dimeric  products  is  favoured. 

Reduction  of  phenyl  stvryl  ketone ,  in  ethereal- 
alcoholic  solution  containing  sodium  hydrogen  carbon¬ 
ate  at  20— 25°,  gives  a  70 — 75%  yield  of  phenyl 
(3-phenylethyl  ketone;  at  35 — 40°,  aS-dibenzoyl-Py- 
diphenylbutane  and  aySC-  tetraphenyl-  &a<-liexadicn- 
yS-ol,  m.  p.  194 — 195°,  are  also  produced.  The  last- 
named  substance,  contrary  to  the  statement  ;  of 
Harries  and  Hiibner  (A.,  1897,  i,  549),  is  also  produced 
when  phenyl  styryl  ketone  is  reduced  with  sodium 
amalgam  and  acidified  alcohol.  If  the  electrolytic 
reduction  is  carried  out  in  absence  of  the  ether,  resinous 
products  are  formed  in  large  amount. 

H.  Burton. 

Action  of  alcoholic  hydrochloric  acid  on  un¬ 
saturated  ketones.  B.  Coffey  and  H.  Ryan  (Proc. 
Roy.  Irish  Acad.,  1929,  39,  B,  107— 113).— Styryl 
ethyl  ketones  are  converted  by  the  action  of  cold 
alcoholic  hydrogen  chloride,  or  alcoholic  stannic 
chloride,  into  dimerides  to  which,  in  accordance  with 
the  structures  assigned  by  Staudinger  and  Breusch 
(A.,  1929,  434)  to  the  dimerides  of  a-methylstyrene 

derivatives,  the  constitution  (^HR-cH-COEt  23  as* 
signed.  Thus  styryl  ethyl  ketone  gives  the  substance 
C22H2402  (I)  (R=Ph),  m.  p.  195— 196°,  which  does  not 
form  a  phenylhydrazone  or  a  semiearbazone,  will  not 
condense  further  with  piperonal  or  methyl  ethyl 
ketone,  is  stable  to  potassium  permanganate  in 
acetone,  is  not  reduced  either  by  sodium  amalgam  in 
alkaline  solution  or  by  phosphorus  and  hydrogen 
iodide  in  acetic  acid,  but  reacts  with  bromine  in 
acetic  acid  to  give  the  substance  C22H2102Br3,  m.  p. 
171 — 172°.  With  hydroxylamine  hydrochloride  in 
aqueous-alcoholic  sodium  carbonate  solution,  I  is 
converted  into  a  substance,  m.  p.  242 — 243°.  which  by 
treatment  with  phosphoric  oxide  in  boiling  benzene 
gives  another  substance,  m.  p.  249°.  Similar  con¬ 
densation  of  p-methoxystyryl  and  3  :  4-methylene- 
dioxystyryl  ethyl  ketones  gives  the  substances  C24H,sO. 
(R=MeOC8H4),  m.  p.  199 — 200°,  and 
(R=CH202:C6H3),  m.  p.  202°,  respectively. 

J.  W.  Baker. 


Mechanism  and  application  of  the  :  Fries 
reaction.  E.  H.  Cox  (J.  Amer.  Chem.  Soc.,  1930, 

52,  352— 358).— When  m-tolyl  butyrate  is  treated 
with  aluminium  chloride  in  presence  of  diphenyl 
ether  and  carbon  disulphide,  the  carbon  disulphide 
removed  after  a  short  time  by  distillation,  and  tlie 
residue  then  heated  at  from  100°  to  175°,  4 -butyryl- 
diphenyl  ether,  m.  p.  50°,  and  G-bulyryl-m-cresol,  in.  p. 

88°,  are  obtained.  Similarly,  o-tolyl  acetate  furnishes 

4- acetyldiphenyl  ether  and  5-acetyl-o-cresol ;  p-tolyl 
acetate  yields  4-acetyldiphenyl  ether  and  3-acetyl- 
p-cresol,  and  o-tolyl  benzoate  gives  4-benzoyldiphenyl 
ether  and  5-benzoyl-o-cresol.  The  results  support 
Skraup  and  Poller’s  conclusion  (A.,  1925,  i,  143)  that 
an  acid  chloride  is  an  intermediate  product  in  the 
Fries  reaction. 

Treatment  of  methyl  2-acyloxybenzoates  with 
aluminium  chloride  in  presence  of  carbon  disulphide, 
and  subsequent  short  heating  of  the  solvent-free 
residue,  affords  methyl  5-acylsalicylates.  These  are 
hydrolysed  to  the  free  acids,  of  which  the  following 
are  described  :  5-propionyl-,  m.  p.  177 — 179°  (methyl 
ester,  m.  p.  G4 — 65°)  ;  5 -butyryl-,  m.  p.  152 — 153° 
(methyl  ester,  m.  p.  73°);  5-isohexoyl-,  m.  p.  132— 
133-50  (methyl  ester,  b.  p.  195— 198°/15  mm.),  and 

5- hexoyl-salicylic  acids,  m.  .  p.  117°  (methyl  ester, 
m.  p.  50 — 51°).  Reduction  of  these  acyl  derivatives 

by  Clemmensen’s  method  gives  5-propyl-,  m.  p.  99—  . 

100°;  5-butyl-,  m.  p.  84 — 86°;  5-hohexyl-,  m.  p. 

104 — 105°,  and  5-hexyl-salicylic  acids,  m.  p.  83-— 84°, 
respectively.  ,  These  acids  are  more  toxic  than 
salicylic  acid,  but  possess  higher  phenol  coefficients. 

H.  Burton. 

Derivatives  of  p-methoxy-a-methylstyryl 
methyl  ketone.  H.  Ryan,  P.  M’Geown,  and  J. 
Keane  (Proc.  Roy.  Irish  Acad.,  1929,  39,  B,  132— 

141). — By  the  action  of  various  aromatic  aldehydes 
(1  mol.)  on  p-methoxy-a-methylstyryl  methyl  ketone 
(Iwamoto,  A.,  1927,  506)  in:  the  presence  of  aqueous- 
alcoholic  potassium  hydroxide,  various  cyc/opentenone 
derivatives  of  the  type  (I) 

have  been  prepared.  Thus  with  the  appropriate 
aldehyde  are  obtained  i-phenyl-Z-anisyl-2-methyl- 
(R=Ph),  m.  p.  57 — 59° ;  3  :  i-dianisyl-2-methyl- 

(R=CcH4-OMe),  m.  p.  88-5— 90°  (which  could  not  bo 
converted  into  a  crystalline  isomeride  by  the  action 
of  ’alcoholic  hydrogen  chloride),  and  3-anisyM- 
piperonyl-2-methijl-  (R=C8H3:02CH2),  m.  p.  113— 

114°,  -Ai-cyclopentenones.  .When  p-methoxy-a- 
methylstyryl  methyl  ketone  is  condensed  with  2  mols. 
of  the  aldehyde  in  the  presence  of  alcoholic  hydrogea 
chloride  or  when  a  further  mol.  of  the  aldehyde  react  l 
with  the  above  condensation  products,  the  following  j 
are  obtained:  4  -  phenyl  -  3  -  anisyl  -  5  -  benzylidene  -  2  -  ( 

methyl-,  m.p.  150 — 151°;  3:4 -dianisyl-5-anisylidene- 
2-methyl-,  m.  p.  158 — 160°,  and  i-anisylA-piperonyl-  ! 
o-piperonylidene-2-methyl-,  m.  p.  172 — 174°,  -4  • 
cyc\opentenones.  J.  W.  Baker. 

Condensation  of  aldehydes  with  ethyl  benzyl- 
acetoacetate.  H.  Ryan,  W.  B.  Cornelia,  and  P. 
Hurley  (Proc.  Roy.  Irish  Acad.,  1929,  39,  B,  142—  t 

145) Anisaldehyde  condenses  with  ethyl  benzyl-  j 

acetoacetate  in  cold  aqueous-alcoholic : :  sodium  \ 
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hydroxide  to  give,  initially,  a  -  p-mellwxyc  in  namoyl- 
R-phmylpropionic  aciil, 

MeO‘GcH4-CH:CH:CO-CH(CH2Ph)-CO,H,.  m.  p.  147° 
(decomp.),  which  is  converted  on  keeping  in  the 
reaction  mixture  into  p-methoxyslyryl  (3 -phenylethyl 
ketone,  m.  p.  89°  ( pMnylhydrazone ,  m.  p.  119—120°). 
Similar  condensation  with  piperonal  gives  3:4- 
mthylenedioxyslyryl  ^-phenylethyl-  ketone,  m.  p.  137°, 
the  intermediate,  derivative,  nr.  p.  150°  (decomp.), 
not  being  investigated*  ,  J.  W.  Baker. 

Reaction  of  aniline  and  benzoin.  C.  N:  CAmeron 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  53- 
GO).— So-called  benzoinanil  (desylaniline),  m.p.  99°, 
is  obtained  either  by  interaction  of  desyl  chloride 
with  aniline  (Bischler  and; Fireman,  A.,  1893,  i,  519), 
or  by  the  condensation  of  benzoin  and  aniline  (Voigt, 
A*,  1886,  887),  preferably  in  boiling  dilute  alcoholic 
acetic  acid.  Bromination:  yiolds  successively  p- 
iiromodcsylanilinc,  m.  p.  171°  (lit.  168°),  and  tri- 
bromodesyl  aniline,  m.  p.  157°,  identical  with  the  pro¬ 
ducts  obtained  synthetically.  Benzil-p-bromoanil 
has  m,  p,  97°.  Methylation  of  desylanilino  with 
methyl  iodide  alone,  (silver  oxide  causes  oxidation) 
gives  the  N -methyl  derivative,  m.  p.  100°,  also  obtained 
from  desyl  chloride  and  methylaniline.  The  A7-acptyl 
derivative  is  obtained  in  poor  yield  by  acotjdation  or 
by  condensation  of  benzoin  with  acetanilide  or  sodio- 
acetanilide.  These  reactions,  establish,  thatdesyl- 
anilinc  is  not  an  anil. 

Phenyl  an Hi nodiphenylpiethyl  ketone  ,  (a-phcnyl- 
desylaniline),  m.  p.  182?,  obtained  by  interaction  of 
aniline  and.  a-phenyldesyl  chloride,  is,  on  the  other 
hand,  distinct  from  phenylbenzoinanil,  m.  p.  1G8°. 
The  latter  is  not  obtainable  by  condensation  of  phenyl- 
benzoin  with  aniline,  but  is  obtained  in  poor  yield  by 
the  action  of  magnesium  phenyl  bromide  on  benzilanil. 
In  this  case  the  replacement  of  the  mobile  hydro¬ 
gen  has  made  the  transformation  of  anil  to  anilide 
impossible.  Phenyl  a-anilino-a-phenylcthyl  lcelone 
(a-methyldesylaniline),  m.  p.  105— 100°,  is  obtained 
from  methyibenzoin  by  interaction  of  the  chloro- 
compound  (not  isolated)  with  aniline.  Methylbenzoin- 
anil  could  not  be  prepared.  ,  ..  R.,  IC  Callow. 

Mixed  benzoins.  I.  J.  S.  Buck  arid  W.  S.  Ide 
(J.  Amer.  Chem.  Soc.,  1930,  52,  220— 224),— Alde¬ 
hydes  forming  simple  benzoins  possess  both  a  reactive 
carbonyl  group  and  a  mobile,  hydrogen  atom  (cf. 
Staudinger,  A.,  1913,  i,  1354)  and  are  termed  type  1 ; 
the  rate  of  formation  of  the  benzoin  is  a  qualitative 
measure  of  cither  carbonyl  reactivity  or  hydrogen 
mobility.  Aldehydes  not  forming  simple  benzoins 
have  either  a  reactive  carbonyl  group  or  a  mobile 
hydrogen  atom ;  these  are  designated  type  2.  By 
the  regulated  addition  of  an  aldehyde  of  type  1 
(benzoin  formation  normally  rapid)  to  an  aqueous- 
alcoholic  solution  of  an  aldehyde  of  type  1  (slow 
benzoin  formation)  or  type  2,.  containing  potassium 
tyanide  it  is  possible  to  synthesise  mixed  benzoins, 
the  following  are  described :  furfuroyl-p-dimelhyl- 
rminophienylcarbinol,  m.  p.  168°;  o -chlorobenzoyl- 
f-dimethylam inophenyl-,  m.  p,  166°.;  vn-bromobenzoyl- 
V-ditnelhylatninophenyl -,  m.  p,  145° ;  benzoyl-2  : 4- 
'nethylenedioxyphenyl- ,  m.  p.  120°;  3:4-7 nethylene- 
dwxybenzoylphenyl-,  m.  p.  112°;  benzoyl-m-bromo- 


plienyl-  ( ?),  m.  p.  129 — 130°;  3:4 -methylenedioxy- 
benzoyl-m-bromophenyl-  (?),  m.  p.  106°,  and  3  : 4- 
methylenedioxybenzoyl  -  o  -  chlorophenyl  -  carbinol  ( ?), 
m.  p.  115°.  H.  Burton. 

Dioximes.  LVII.  G.  Ponzio  and  M.  Torres 
(Gazzetta,  1929,  59,  718 — 723). — The  conditions  of 
formation  of  several  dioximes  from  oximinoketoncs, 
R-CO-C(N,OH)-R',  are  investigated  with  special  re¬ 
ference  to  the  yields  of  the  two  forms  at  different 
hydrogeri-ion  concentrations.  The  a.-  and  (3-forms 
are  separated  as  the  copper  and  nickel  salts,  respect¬ 
ively.  Oximinoacetophenone  yields  dioximes  in  acid 
solution  only.  Phenyl  oximinocthyl  ketone  yields 
no  dioxime  in  neutral  solution,  mixtures  in  acid 
solution,  and  only  the  (3-form  in  alkaline  solution. 
Oximinobenzyl  methyl  ketone  yields  only  the  (3-form 
in  acid,  neutral;  or  alkaline  solution.  Oximino- 
benzoylacetone  yields  mixtures  in  acid  solution,  the 
P-form  only  in  neutral  solution,  and  no  dioxime  in 
alkaline  solution.  The  proportions  of  a-  and  p-forms, 
when  both  are  obtained,  vary  with  the  hydrogen-ion 
concentration.  In  no  case  is  tho  a-form  obtained 
exclusively.  The  variation  in  behaviour  is  assigned 
to  the  influence  of  hydrogen-ion  concentration  on 
the  configuration  of  either  the  existent  or  entrant 
oximino-group.  The  different  behaviour  of  the 
oximino-groups  of  isomeric  oximinoketoncs  to  certain 
reagents  has  previously  been  noted  (Gazzetta,  1901, 
31,  133).  The  behaviour  is  similar,  however,  on 
methylation.  p -Phenylmethylglyox ime  methyl  ether, 
CPh(N-OMe)-CMe:N-OH,  m.  p.  162°,  is.  prepared  by 
treating  oximinobenzyl  methyl  ketone  with  methyl 
sulphate  and  alkali,  and  heating  the  oily  product  with 
hydroxylamine  hydrochloride.  It  is  converted  into 
the  dimethyl  ether  (Avogadro  and  Tavola,  A.,  1925, 
i,  1040)  when  methylated.  An  improved  method  of 
preparing  a-phenylmethylglyoxime  (Avogadro',  A., 
1924,  i,  1202)  is  described,  in  which  the  p-compound 
is  removed  by  crystallisation  and  precipitation  of  the 
nickel  Salt  from  the  mixture  obtained  from  hydroxyl¬ 
amine  and1  phenyl  oximinoethyl  ketone. 

R.  K.  Callow. 

Benzilic  acid  rearrangement.  T.  W.  Evans 
and  W.  M,  Dehn  (J.  Amer.  Chem.  Soc.,  1930,  52, 
252 — 254). — When  benzil  is  treated  with  an  equi- 
molecular  quantity  of  solid  potassium  hydroxide  in 
dry  ether  at  the  ordinary  temperature  for  4  days, 
potassium  benzilate  is  obtained ;  water  is  not 
necessary  for  the  reaction.  An  additive  compound 
is  first  formed,  which  undergoes  molecular  rearrange¬ 
ment  in  the  solid  phase.  Similar  results  are  obtained 
using  furil.  H.  Burton. 

Inner  complex  salts  of  a-benziloxime.  P. 
Pfeiffer  and  H.  Buchholz  (J.  pr.  Chem.,  1930,  [ii], 
124,  133—143). — cis  -  Hydroxyaquo  -  diethylene  - 

diaminecobaltic  bromide,  [en2  Co(OH2)(OH)]Br2,  con¬ 
denses  with  a-benzilmonoximo  in  alcoholic  solution 
to  the  orange-coloured  complex  bromide, 
[en2Co(C14H10O2N)]Br2+3H2O  ( iodide  +.rH20 ;  thio¬ 
cyanate  ;  perchlorate  -f  H20 ;  dichromate ;  hexanitro- 
coballiale  -J-SII20).  This  salt  is  formulated  as 
|"en2Co<^Q^^p^Br2,  the  oxime  residue  occupying 
two  co-ordination  positions.  Analogous  constitution? 
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are  assigned  to  the  cobalt  salt  of  nitroso-fl-naphthol, 
the  nickel  salt  of  dimethylglyoxime,  and  to  Tschu- 
gaev’s  dioxime  cobaltic  salts.  a-Benzilmonoximc 
and  sodium  cobaltinitrite  in  warm  alcoholic  solution 
givo  the  compound  [Co(CJ4H10O2N)3]. 

A.  I.  Vogel. 

Diacylstyrenes.  II.  C.  F.  H.  Allen  and  J.  R. 
Hubbard  (J.  Amer.  Chem.  Soc.,  1930,  52,  384 — 
386). — Benzil  condenses  with  2-acetylthiophen,  2- 
acetylfuran,  ^-naphthyl  methyl  ketone,  4-acetyldi- 
phenyl,  p-cthylacetophenone,  and  3  :  4-dichloroaeeto- 
phenone  under  the  conditions  previously  described 
(A.,  1927,  971),  yielding  2-thiophenyl  $-benzoylstyryl 
ketone,  m.  p.  152°,  2-furyl  $-benzoylstyryl  ketone ,  m.  p. 
168°,  x-benzoyl-p-naphthoylstyrene,  m.  p.  152°,  a- 
benzoyl-$-p-phenylbenzoylstyrene,  m.  p.  132°,  u-benzoyl- 
$-p-ethylhenzoylstyrene,  m.  p.  117°,  and  a-benzoyl- 
P-3  : 4-dichlorobenzoylstyrene,  m.  p.  199°,  respectively. 
a-Naphthyl  methyl  ketone  and  2  : 4-dihydroxyaceto - 
phenone  do  not  condense  with  benzil,  nor  does  aceto¬ 
phenone  condense  with  2 : 2’-dimethoxybenzil. 
Groups  in  the  o-position  of  either  component  appear 
to  prevent  condensation  (cf.  loc.  tit.). 

H.  Burton. 

Influence  of  substituents  on  the  benzoin 
reaction.  H.  H.  Hodgson  and  W.  Rosenberg 
(J.C.S.,  1930,  14 — 18). — The  effect  of  substituents  on 
the  benzoin  reaction  is  considered  from  the  point  of 
view  both  of  the  intermediate  mandelonitrile  and  of 
the  hypothetical  intermediate  benzoin  cyanohydrin 
(cf.  Lapworth,  J.C.S.,  1903,  83,  1004).  On  the  first 
consideration  it  is  shown  that  the  electronic  influences 
on  the  activity  of  the  labile  hydrogen  atom  of  the 
mandelonitrile  and  the  carbonyl  group  of  the  benz- 
aldehyde  are  in  opposite  direction,  with  the  net  re¬ 
sult  of  inhibition  to  a  greater  or  smaller  degree  of  the 
formation  of  benzoin.  The  following  are  described  : 
2  :  2' -dichlorobenzoin,  m.  p.  56—57°:  2  :  2' -dichloro- 
benzil,  m.  p.  128° ;  3  :  -dimethoxybenzoin,  m.  p.  41 — 
42° ;  2  :  2’ -dichloro-Z  :  Z’-dimethoxybenzoin,  m.  p. 

133 — 134°  ( p-nitrophenylhydrazonc ,  m.  p.  129°) ;  2:2'- 
dichloro-Z  :  3' -dimethoxybenzil,  m.  p.  200° ;  2  :  2 ’-di- 
chloro- 3  :  Z'-dimethoxybenzilic  acid,  m.  p.  182 — 185° ; 
2-chloro-Z-methoxybenzoic  acid,  m.  p.  161-5°. 

H.  A.  PlGGOTT. 

Action  of  phenylhydrazine  on  substituted 
anilinoquinones.  M.  Covello  (Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli,  1929,  [iv],  35,  86— 89).— By  the 
interaction  of  an  alcoholic  solution  of  phenylhydrazine 
with  concentrated  solutions  of  tetra-substituted 
p-benzoquinones,  or  the  powdered  solids,  phenyl- 
hydrazides  [i monophentjlhydrazones ]  of  the  following 
have  been  prepared  :  3  :  5-ditoluidino-2  :  Q-diphthal- 
imidobenzoquinone,  decomp,  about  275° ;  3  :  5-di- 

anisidino  -2:6-  diphthalimidobenzoquinone,  decomp, 
about  290°  ;  3  :  5-ditoluidino-2  :  Q-disuccinimido- 

benzoquinone,  m.  p.  202 — -203°;  3:5 -dianisidino- 

2  :  G-disuccinimidobenzoquinone,  m.  p.  256 — 259°. 
The  usual  red  colorations  are  given  with  nitric  or 
sulphuric  acid.  R.  K.  Callow. 

Action  of  hydroxylamine  on  substituted 
anilinoquinones.  M.  Covello  (Rend.  Accad.  Sci. 
Fis.  Mat.  Napoli,  1929,  [iv],  35,  90— 95).— By  the 
interaction  of  hydroxylamine  hydrochloride  (2  mols.) 


with  tetra-substituted  p-benzoquinones  in  boiling 
alcoholic  solution  dioximes  of  the  following  have  been 
prepared  :  3:5-  ditoluidino  -2:6-  diphthalimido-, 

m.  p.232 — 235°;  3  :  B-dianisidino-2  :  6-diphthalimido-, 
m.  p.  247 — -248°;  3  :  5-ditoluidino-2  :  6-disuccinimido-, 
m.  p.  208 — 210° ;  and  3  :  5-dianisidino-2  :  6 -di- 
succinimido-benzoquinone,  m.  p.  155 — 156°.  Character¬ 
istic  colorations  are  given  with  Liebermann’s  reagent. 
Treatment  of  the  quinones  with  hydroxylamine  in 
alkaline  solution  merely  brings  about  reduction  to 
the  quinols.  R.  K.  Callow. 

Action  of  alkali  on  2-aminoanthraquinone  at 
150°.  T.  Maki  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 
303 — -305b). — The  product  obtained  by  heating 
2-aminoanthraquinone  with  potassium  hydroxide 
(75%)  at  150°  for  2  hrs.,  after  treatment  with  water 
and  aeration  has  the  following  composition,  (i) 
Soluble  in  water  5%,  mainly  benzoic  acid  ;•  (ii)  soluble 
in  ammonia,  22-5%,  chiefly  alizarin;  (iii)  soluble  in 
potassium  hydroxide,  17-5%,  2-amino-  1-hydroxy- 
anthraquinone  (acetyl  derivative,  m.  p.  247°,  uncorr. 
242°,  cf.  lit.);  (iv)  soluble  in  hot  nitrobenzene, 
unchanged  2-aminoanthraquinone,  42% ;  (v)  insoluble 
in  hot  nitrobenzene,  13%,  pure  indanthrone.  The 
maximum  yield  of  indanthrone  (19%,  or  allowing  for 
recovered  2-aminoanthraquinone,  27%)  is  obtained 
after  heating  for  4  hrs. 

When  2-aminoanthraquinone  is  added  to  molten 
alkali  at  150°,  a  dark  violet  colour  appears ;  if  a  speci¬ 
men  of  the  mass  be  removed  immediately  and  treated 
with  water,  2-aminoanthraquinone  is  regenerated 
without  formation  of  detectable  quantities  of  alkali - 
soluble  products ;  with  increasing 
time  the  latter  appear  in  in¬ 
creasing  quantity.  It  is  sug¬ 
gested  that  the  violet  colour  is  to 
be  associated  with  the  compound 
(I),  which  is  probably  the  active 
intermediate  in  the  formation  of 
indanthrene  and  2-amino-l-hydroxyanthraquinone. 

C.  W.  Shofpee. 

Formation-curve  of  2-aminoanthraquinone  in 
the  presence  of  sodium  dichromate.  T.  Maki 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  344 — 347b). — 
Conditions  for  the  production  of  2-aminoanthra¬ 
quinone  from  sodium  anthraquinone-2-sulphonate  and 
aqueous  ammonia  at  200°  in  the  presence  of  sodium 
dichromate  (cf.  G.P.  256515)  have  been  systematically 
investigated.  If  the  reaction  period  is  prolonged 
above  20  hrs.,  a  blackish-brown  by-product  is  pro¬ 
duced,  with  consequent  decrease  in  the  yield  of 
2-aminoanthraquinone.  The  optimum  period  at  200° 
is  about  15  hrs.  The  highest  yield  of  2-aminoanthra¬ 
quinone  is.  obtained  using  0-50  mol.  of  dichromate 
(theory  requires  0-33  mol.).  The  yield  of  2-amino¬ 
anthraquinone  increases  with  increasing  concen¬ 
tration  of  ammonia  up  to  16%,  but  not  with  higher 
concentration.  The  highest  yield  obtained,  at  200" 
in  15  hrs.,  using  excess  of  16-13%  ammonia,  is  63%  of 
theory.  C.  W.  Shopper  . 

Anthraquinoneazo-compounds.  I.  Some 
anthraquinoneazo-p-naphthols.  T.  Maki  (J.  Soc. 
Chem.  Ind.  Japan,  1929,  32,  347 — 352b). — 2-Amino- 
anthraquinone  is  diazotised  in  colcl  concentrated 
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sulphuric  acid,  the  diazo-compound  filtered  and 
coupled  with  an  alkaline  solution  of  (3-naphthol. 
Anthraquinone-2-azo-P-naphthol  (I)  is  readily  soluble 
in  acetylene  tetrachloride,  and  crystallises  therefrom 
in  scarlet  needles,  m.  p.  267-8°  (corr.).  It  is  slowly 
sulphonated  by  concentrated  sulphuric  acid  in  the 
cold,  more  rapidly  on  heating;  the  azo-group  is 
reduced  by  sodium  hyposulphite,  whilst  molten 
potash  furnishes  some  indanthrone.  1 -Aminoanthra- 
quinone  similarly  affords  anthraquinone-l-azo-$- 
naphthol  (II),  m.  p.  305-8°  (corr.),  and  1  :  5-diamino- 
anthraquinone  yields  anthraquinone-l  :  5 -bisazo-P- 
napkthol  (III),  m.  p.  389°  (corr.;  decomp.);  II  and 
III  are  readily  sulphonated.  All  three  dyes  colour 
acetate  silk  when  used  in  colloidal  suspension  or 
emulsion.  Their  water-soluble  sulphonic  acids 
behave  as  acid  dyes,  whilst  that  from  III  exhibits,  to 
some  degree,  a  substantive  nature  and  dyes  cotton 
rose. 

The  absorption  curves  and  extinction  coefficients  of 
I,  II,  and  III,  in  acetylene  tetrachloride  and  sulphuric 
acid  (concentrated)  solution  have  been  determined; 
in  the  first-named  solvent,  the  absorption  maxima  (A.) 
and  maximal  extinction  coefficients  are:  I,  5100, 
0-348;  II,  5180,  0-335;  III,  5490,  0-465.  In  con¬ 
centrated  sulphuric  acid,  1—2  hrs.  after  preparation 
of  the  solution  the  corresponding  figures  are  :  I,  6480, 
0-330;  11,5880,0-255;  111,5960,0-615.  Assulphon- 
ation  gradually  occurs,  the  absorption  maxima  change 
with  time,  finally  having  the  values,  6140,  5640,  and 
5700,  respectively.  C.  W.  Shoppee. 

Velocity  of  decomposition  of  indanthrone  by 
molten  alkali.  T.  Maki  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  300 — 303b). — Contrary  to  the  general 
assumption  that  indanthrone  is  not  decomposed  by 
alkali  below  300°  (cf.  Scholl,  A.,  1904,  i,  109,  110; 
“Das  Anthracen  u.  die  Anthrachinone,”  Leipzig, 
1929),  it  is  found  that  extensive  decomposition  occurs 
at  a  much  lower  temperature.  From  the  alkali- 
soluble  decomposition  products,  benzoic  acid  and  a 
water-  and  ether-insoluble  brown,  amorphous  powder 
containing  about  10%  N  were  isolated.  Finely  - 
powdered  indanthrone  (1  mol.)  was  treated  with 
potassium  hydroxide  (36  mols.)  and  water  (37  mols.) 
in  a  nickel  vessel  w-ith  continuous  stirring  (a)  for  1  hr. 
at  temperatures  from  150°  to  290°,  and  (6)  at  250°  for 
varying  periods.  ( a )  Decomposition  occurs  to  the 
extent  of  8%  at  150°,  16%  at  1S0°,  25%  at  200°, 
61%  at  250°,  and  85%  at  290°.  (6)  Decomposition 

takes  place  rapidly,  36%  and  48%  of  indanthrone 
being  destroyed  in  15  and  30  min.,  respectively.  The 
time-decomposition  curve  appears  to  correspond 
closely  with  a  reaction  of  the  third  order  (mean 
velocity  coefficient  A =0-047  min."1),  but  from  the 
decomposition  products  isolated,  the  main  phase  of 
the  reaction  must  be  of  the  fifth  order  at  least.  It  is 
concluded  that  the  usual  temperature  (about  250°) 
employed  for  the  production  of  indanthrone  is 
dangerously  high.  C.  W.  Shoppee. 

2:4-  Dichloro  - 1  -  aminoanthracpiinone.  I. 
Gubelmann,  H.  J.  Wieland,  and  O.  Stallman  x. — 
See  B.,  1930,  94. 

Santonin.  XIV.  Dihydrosantonin.  E.  Wede¬ 
kind,  T.  Goost,  and  I.  Jackh  (Ber.,  1930,  63,  [B\, 


5+ — 56;  cf.  A.,  1915,  i,  705). — Reduction  of  santonin 
■according  to  the  method  of  Wedekind  and  Beniers 
(A.,  1913,  i,  476)  yields  a  mixture  of  tetrahydrosantonin 
and  an  oil  from  which,  after  treatment  with  hydroxyl- 
amine,  dihydrosantoninoxime,  m.  p.  230°,  [a]K  +118° 
in  methyl  alcohol,  is  obtained  (cf.  Cusmano,  A.,  1913,  i, 
864).  Decomposition  of  the  oxime  with  cold  hydro¬ 
chloric  acid  in  presence  of  formaldehyde  yields 
dihydrosantonin  (II),  m.  p.  105°,  [a]’r?  +75-3°  in  ethyl 
alcohol  (cf.  Cusmano,  loc.  cit.).  The  dihydro-com¬ 
pound  absorbs  2  atoms  of  hydrogen  per  mol.  in  methyl 
alcohol  in  presence  of  palladised  charcoal,  giving 
tetrahydrosantonin  (III).  Dihydrosantonin  is  readily 
converted  by  ozone  into  a  mixture  of  acids  which 
could  not  be  separated  into  its  components.  Potass¬ 
ium  permanganate  in  acetone  transforms  it  into  a 
dihydroxydihydrosantoninic  acid  (IV),  m.  p.  198°, 
[a]',)  +448°  in  ethyl  alcohol,  which,  when  distilled  in  a 
vacuum,  loses  carbon  dioxide  and  yields  a  mixture  of 
compounds.  The  relationships  of  santonin  (I)  to  its 
derivatives  are  expressed  by  the  formula  : 


/t  ,  9H2-C.\Ie:g-CH2-QH-0-g0 
K  >  CO-CMe:C-CH2-CH — CHMe 
,TT ,  CH-’CHMe-C-CHo-CH-O-CO 
K  >  CO-CHMe-C-CH.,-CH— CHMe 
,TIT ,  QH2-CHMe-QH-CH2-gH-0-C0 
'  ''  CO-CHMe-CH-CH2-CH — CHMe 

-tv  ,  CH2-CHMe-C(OH)-CH2-CH-OH 
1  *  C0-CHMe-C(0H)-CH2-CH-CHMe-C02H 

H.  Wren. 

Constitution  of  cyclanones.  I.  R.  Cornubert 
and  C.  H.  R.  Borrel  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
1148 — 1161). — In  presence  of  hydrogen  chloride  at 
—15°,  benzaldehyde  and  Z-menthonc,  [a]1,)  —28-67°, 
give  65%  of  bcnzylidenementhone  hydrochloride,  m.  p. 
140°  (cf.  Martine,  A.,  1904,  i,  903),  but  no  “  tetra- 
hydropyronc  ”  compound.  Thujone  after  24  hrs. 
gives  benzylidenethujone,  b.  p.  190 — 210°/17  mm., 
and  a  “  tetrahydropyrone  ”  compound,  m.  p.  115 — 
115-5°,  converted  in  benzene  solution  or  by  fusion 
into  an  isomeric  compound,  m.  p.  147 — 147-5°,  from 
which  the  original  compound,  m.  p.  115°,  could  not  be 
regenerated.  1  -Methylcycfopentanone  similarly  gives 
an  oil,  b.  p.  153 — 154°/12  mm.,  forming  a  se.mi- 
carbazone,  m.  p.  180 — 181°  (decomp.)  {benzyl idene-1  - 
tnelhylcyclopentanonehas  m.  p.  57°,  b.  p.  187 — 188°/23 
mm. ;  semicarbazone,  m.  p.  205°),  and  a  tetrahydro¬ 
pyrone  compound,  m.  p.  105 — 105-5°,  b.  p.  230 — 240°/ 
13  mm.,  which  by  evaporation  of  its  solution  in  benzene 
is  converted  into  an  isomcrido,  m.  p.  125°.  The  latter 
is  obtained  direct  when  hydrogen  bromide  is  used  for 
the  condensation,  and  could  not  be  converted  into  the 
isomeride  of  lower  m.  p.  The  structures 


OH-CHPh 


OH-CHPh — I - -JcMe 

y-CMe  and  HCy— CHPh-OH 
OH-CHPh-CJ+^/H  (X) 

m.  p.  125°.  CO  m.  p.  105°. 


are  suggested,  but  the  possibility  of  isomerism  in  the 
pyrone  ring  is  admitted. 

1 :5-Dimeth}'l-A1-cydohexcn-3-one, b.  p. 94°/17 mm., 
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134°/S0  min.,  1:5: 5-trimcthyl-Ax-c(/cZohexen-3-ono 
(isoacetophorone),  b.  p.  95°/I6  mm.,  137°/90  mm. 
{benzylidene  derivative,  m.  p.  7S-5 — 79°),  and  1-methyl- 
5-isopropyl-A1-cycZohexen-3-one,  b.  p.  121°/1G  mm. 
(i benzylidene  derivative,  m.  p.  91 — 92°),  when  condensed 
with  benzaldehyde  in  presence  of  hydrogen  chloride  or 
sodium  ethoxide  give  the  corresponding  benzylidene 
derivatives,  but  no  pyxone  derivative,  although  traces 
of  viscous  oils  of  high  b.  p.  are  formed  in  each  case. 
2-Benzyl-G-mdhykydohexanone,  b.  p.  167°/20  mm., 
obtained  (yield  90%)  by  catalytic  hydrogenation  of 
benz3didene-2-methylcycZohexanone  in  presence  of 
plat  mum  or  nickel  reacts  with  benzaldehyde  to 
give  a  theoretical  yield  of  &  substance,  C,8H2S0,,  m.  p. 
196°.  2  :  G-DibenzylcyeZohexanone,  m.  p.  121 — 122°, 
similarly  obtained  by  hydrogenation  in  presence  of 
nickel,  does  not  condense  with  benzaldehyde.  When 
obtained  by  hydrogenation  in  presence  of  platinum, 
an  oil,  b.  p.  235 — 240°/17  mm.,  is  also  obtained,  and  in 
one  experiment  the  product  Q,0H22O  had  m.  p.  103° 
(?  an  isomeric  dibenzylcycZohexanone). 

These  and  earlier  results  (A.,  1926,  953;  1927,  152, 
GG6,  1075;  1929,  557,  560)  show  that  six  out  of  eight 
ketones  examined  of  the  type  •CHR*CO,CH2*  and 
sixteen  out  of  seventeen  of  the  type  -CHR-CO'CHR'* 
yield  “  tetrahydropyrone  ”  compounds.  The  form¬ 
ation  of  such  compounds  may  therefore  frequently 
be  used  to  detect  the  presence  of  these  chains, 
but  the  non-formation  of  “  tetrahydropyrone  ”  deriv¬ 
ative  is  not  proof  of  the  absence  of  the  structures 
•CHR-CO-CHy  and  -CHR-CO-CHR'-. 

R.  Briqiitmax. 

Formation  of  cis-,  cis-fmns-derivatives  in  the 
terpene  group.  K.  Slawi^ski  and  S.  Hofszajh 
(Rocz.  Chem.,  1929,  9,  747 — 753). — Terpineol  acetate 
cts-dibromide  and  sodium  acetate  give  sobrerol  and 
pinol.  This  result  confirms  Wagner’s  theory  (A., 
1899,  i,  766)  that  Wurtz’s  method  for  the  introduction 
of  hydroxyl  groups  leads  to  the  formation  of  cis- 
derivatives,  whilst  direct  introduction  by  permangan¬ 
ate  oxidation  gives  the  c£s-Zraws-isomericles. 

R’.  Truszkowski. 

Action  of  Japanese  acid  clay  on  terpenes.  I. 
Isomerisation  of  d-a-pinene.  T.  Kttwata  (J. 
Fac.  Eng.  Tokyo,  1929,  18,  117 — 124,  and  J.  Soc. 
Chem.  Ind.  Japan,  1929,  32,  372 — 373b).— When 
(Z-a-pinene,  df  0-8585,  :»g  1-4657,  from  American 
turpentine,  is  treated  with  40%  by  weight  of  dry 
Japanese  acid  clay  for  2  hrs.,  cZ-camphene  (converted 
into  isoborneol  and  its  phenylurethane),  <Z-limonene 
(tetrabromide  and  nitrosochloride),  a  small  quantity 
of  terpinene  ( ?),  and  dipentene  are  produced. 

A.  I.  Vogel. 

Action  of  hydrazine  hydrate  on  ketones  in 
acidic  solvents.  K.  A.  Taipale  [with  M.  Gutxer] 
(Ber.,  1930,  63,  [5],  243—248 ;  cf.  Schapiro,  A.,  1929, 
1302). — Camphorazine,  m.  p.  185°,  [a]}?  —93-1°  in 
benzene,  [a]*  +79-2°  in  chloroform,  is  obtained  in  more 
than  90%  yield  from  2  mols.  of  camphor  and  1  mol. 
of  hydrazine  hydrate  in  alcohol  containing  much  less 
than  the  equivalent  proportion  of  hydrochloric  acid. 
Increase  in  the  concentration  of  the  acid  to  the 
equivalent  amount  diminishes  the  yield  to  50%.  The 
azine  is  readily  hydrogenated  to  s - d i bornylkyd raz ine. 
In  hot  glacial  acetic  acid,  camphor  and  hydrazine 


hydrate  afford  eamphoracetylhydrazone,  m.  p.  210°, 
[a]1,?  — 35-5°  in  chloroform,  catalytically  reduced  to 
bornylacetylhydrazine,  m.  p.  95°,  [a]1,)'  —53-1°  in 
chlorofbrm.  The  last-named  substance  is  stable 
towards  boiling  water  and  alkalis,  but  is  transformed 
by  hydrochloric  acid  into  bornylhydrazine  hydro¬ 
chloride,  -in.  p.  about  225°  (decomp.).  The  hydro¬ 
chloride  is  converted  by  potassium  cyanate  into 
bornylsemiearbazide,  m.  p.  191°  (decomp.),  and  by 
benzoyl  chloride  and  anhydrous  sodium  carbonate  in 
benzene  into  dibcnzoylbomylhydrazine,  m.  p.  199— 
200°.  Benzaldehydebornylhydrazone  hydrochloride  has 
m.  p.  116— 117°.  Fenchone  in  alcoholic  hydrochloric 
acid  solution  gives  a  ketazine,  m.  p.  106°.  Even  with 
an  excess  of  hydrazine  hydrate  in  glacial  acetic  acid 
acetophenone  affords  exclusively  the  ketazine,  m.  p. 
121 — 121-5°,  whereas  benzophenone  gives  the  ketazine, 
m.  p.  162 — 163°,  and  the  acetyl  derivative  of  benzo- 
phenonehydrazone.  H.  Wrest. 

Lanthanum,  cerous,  neodymium,  and  samar¬ 
ium  camphorates.  L.  Coxiglio  (Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1929,  [iv],  35,  40—43). — The 
following  camphorates,  of  the  general  formula 
M,(C?Hu(CO2),]3,20H2O,  have  been  prepared  from 
solutions  of  the  acetates  and  camphoric  acid.  The 
solubilities  in  waiter  at  25°  arc  given  in  parentheses : 
lanthanum  (0-21%)  ;  cerous  (0-29%)  (cf.  Morgan  and 
Cahen,  A.,  1907,  i,  1021);  neodymium  { 0-24%); 
samarium  (0-26%).  All  the  salts  lose  water  of  crystall¬ 
isation  at  moderate  temperatures,  but  dehydration  is 
complete  only  at  110°.  R.  K.  Callow. 

Phenyl-substitutsd  camphor  and  its  deriv¬ 
atives.  S..  Nametkin,  A.  Kitschkin,  and  D. 
Kursanov  (J.  pr.  Chem.,  1930,  [ii],  124, 144 — 158). — 
See  this  vol.,  216. 


Catalytic  dehydrogenation  of  fenchyl  alcohol 
by  aluminium  phosphate ;  a  new  series  of 
terpene  and  camphor  compounds.  N.  J. 
Toivonen  and  E.  Tikkanen  (Suomcn  Kem.,  1929,  2, 
169 — 176).— Dehydration  of  fenchyl  alcohol  at  190° 
with  aluminium  phosphate  gives  mesantene  [a-methyl- 
santene ]  (I),  undergoing  a  Wagner  rearrangement  on 
hydration  by,  the  Bertram-Walbaum  method  to 
mesantenol  (II)  {acetate).  This  is  oxidised  by  alkaline 


CMe— CH— CH, 

d)  II  QH,  | 

CMe— CMe— CH, 


CH, — CMe - CH, 

|  “  QHMe  | 

CH2— CMe— CH-OH 


(II.) 


potassium  permanganate  to  mesantenic  acid,  m.  p. 
240°  (decomp.)  ( anhydride ,  m.  p.  93 — 94°),  probably 
1  :  2  :  3-lrimethylcyclopenlane-l  :  3-dicarboxylic  acid, 
presumably  by  w-ay  of  mesantenonc,  isomeric  with 
camphor.  The  acid  could  not  bo  resolved  with 
cinchonidine.  A.  I.  Vogel. 

3' :  4'  -  Dimethoxybenzyl  -3:5-  dimethoxycou- 
maranone.  J.  J.  Dru.mm,  S.  M.  Maquire,  aud  H. 
Ryax  (Proc.  Roy.  Irish  Acad.,  1929,  39,  B,  121 — 
123). — In  the  reduction  of  veratrvlidene-3  : 5-di- 
methoxycoumaranone  (Drumm  and  others,  ibid., 
1924,  36,  B,  152)  to  the  dihydro-compound  the 
carbonyl  group  remains  unaffected,  since  the  dihydro¬ 
compound  (3'  :  4' :  3  :  5  -  tetramethoxybenzoyleou- 
maranone)  reacts  with  magnesium  phenyl  bromide  in 
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benzene  at  40 — 50°  to  give  the  corresponding  phenyl- 
carbinol,  m.  p.  82-2 — 82*8°,  converted  by  bromine  in 
glacial  acetic  acid  into  a  monofirowio-derivative,  m.  p. 
115°.  J.  W.  Baker. 

.  Constitution  of  isocatechin  tetramethyl  ether. 
J.  J.  Drumm,  R.  J.  P.  Carol  an,  and  H.'Ryan  (Proc. 
Roy.  Irish  Acad.,  1929,  39,  B,  114— 120).— On  the 
basis  of  the  results  of  Freudenberg  (A.,  1926,  73)  and 
of  the  diiferent  properties  of  the  chloride  of  catechin 
tetramethyl  ether  (Drumm,  A.,  1923,  i,  1221)- from 
those  of  the  pyrylium  chloride  synthesised  by..  Robin¬ 
son  (A.,  1924,  i,  306)  the  structure  assigned  to  dehydro- 
catechin  tetramethyl  ether  by  the  second  author  is 
corrected  to  I,  with  corresponding  alterations  in  the 
structure  of  the  pyrylium  salt.  Thus  the  action  of 


phosphorus  pentachloride  on  catechin  tetramethyl 
ether  involves  a  wandering  of  the  veratryl  group.'  The 
following  results  are  considered  to  be  in  agreement 
with  this  view.  The  substance  previously  called 
ethylcatechih  tetramethyl  ether  (Drumm,  loc.  cit.)  is 
renamed  B -catechin  tetramethyl  ethyl  ether,  [a]™. +119® 
(all  rotations  in  tetrachloroethane),  the  corresponding 
B -catechin  pentamethyl  ether,  m.  p.  SO — 81°,  [a]tf  +42°, 
being  obtained  similarly  by  the  action  of  boihng 
methyl  alcohol  on  the  chloride  of  catechin  tetramethyl 
ether.  Cold  acetic  acid  converts  the  last-named  sub¬ 
stance  into  the  acetate,  m.  p.  154 — 155°,  [a]$  +171°, 
ofB-catechin  tetramethyl  ether,  hydrolysed  by. boiling 
alcoholic  hydrogen  chloride  to  B -catccliih  tetramethyl 
ether,  m.  p.  121 — 122°.  Methyl  alcohol  converts  the 
pyrylium  monobromide  (Drumm,  loc.  cit.)  into  the 
raethoxy-colour  base,  m.  p.  116 — 117°,  to  which  the 
structure  II  (alternative  positions  of  ethoxy-group 


'  MeO,^Sy^QH-OEt/J^Ie 


and  the  double  linking)  is  now  assigned.  The  base  is 
converted  by  reduction  with  hydrogen  and  platinum- 
black  into  deoxycatechin  tetramethyl  ether  (Drumm 
and  others,  Proc.  Roy.  Irish  Acad.,  1924,  36,  B,  152). 


Preparation  and  oxidation  of  flavindogenides. 
H. Ryan  and  G.  Creuss-Callaghan  (Proc.  Roy.  Irish 
A«k1.,  1929,  39,  B,  124 — 131). — Various  arylidcne- 
ftivanones  have  been  prepared  by  the  action  of  the 
aPpropriate  aldehyde  on  the  flavanonc  in  alcoholic 
hydrogen  chloride,  the  experimental  conditions 
varying  slightly  from  case  to  case.  Thus  arc  obtained  : 
3 -benzyl iden e-,  m.  p.  103 — 10-1°  (oxidised  by  potassium 
Permanganate  to  a  substance,  m.  p.  163 — 164°); 
A-anisylidenc-,  m.  p.  148 — 149°;  3 -p i peronyliden e- , 
m-  p.  155 — 156° ;  and  3-vanillylidcne-,  m.  p.  92 — 94°, 
■fiavanone :  3-anisylidene-,  m.  p.  136 — 137p,  and 
3- piperonylidene -,  m.  p.  145—147°,  -I'-methoxy- 
flomnone ;  and  3 -pi-peronylulene-,  m.  p.  183— 1S5,J, 


and  3-benzylidene-,  m.  p.  161 — 163°,  -3'  :  4 '-mcthylenc- 
dioxyjlavanone.  J.  W.  Baker. 

1  : 3-Dithiolan.  D.  T.  Gieson  (J.C.S.,  1930, 
1 2 — -14)  .—Addition  of  ethylene  dimercaptan  (prepared 
by'  boding  the  product  of  reaction  of  ethydene 
dibromide,  water,  sodium  thiosulphate,  and  alcohol 
with  hydrochloric  acid)  to  formaldehy-de  solution 
containing  a  trace  of  hydrochloric  acid  led  to  1  :  3 -di- 
ihiolan,  b.  p.  175°/700  mm.,  Gl°/1 1  mm.,  dn  1-259, 
n"  1-5975  ( mercurichloride ,  m.  p.  119°;  disidphone, 
m.  p.  224°),  accompanied  by  a  voluminous  jiolymeride, 
m.  p.  105 — 110°.  1  : 3-Dithiolan  was  more  con¬ 

veniently  prepared  by-  treating  sodium  ethydene 
thiosulphate  with  hydrochloric  acid  and  twice  the 
calculated  amount  of  formaldehyde;  with  hydrogen 
peroxide  in  acetic  acid  solution  it  formed  a  monoxide, 
b.  p.  115 — :120°/1  nun.,  decomposed  by-  warm  hy'dro- 
chloric  acid  into  dithiolan  and  a  dioxide,  m,  p.  134°. 
With  methyl  iodide  dithiolan  monoxide  gives  a 
inethiodide,  m.  p.  96°;  and  with  pjatinic  chloride 
solution  the  compound  (C3H5S2)2PtCl3,H20,  m.  p. 
146—150°  (decomp.). 

Long  shaking  of  trimethylene  bromide,  sodium 
thiosulphate,  and  alcohol,  followed  by  steam-distill¬ 
ation,  afforded  1  :  3-dilhian,  m.  p.  54°,  the  existence  of 
which,  like  1 : 3-dithiolan,  although  previously  inferred, 
has  not  been  recorded.  R.  J.  W.  LeEevre. 

Cyclic  quaternary  ammonium  salts  from 
halogenated  aliphatic  tertiary  amines.  E.  R. 
Litt.uann  and  G.  S.  Marvel  (J.  Amer,  Chem.  Soc., 
1930, 52, 287 — 294). — Dimethyl-«-bromoalkylamines, 
Br-[CH2]B-KMe2,  where  n— 4— 7,  have  been  prepared 
by'  the”  action  of  hydrogen  bromide  on  the  corre¬ 
sponding  u-phenoxy-derivatives  and  their  ease  of 
conversion  into  the  cyclic  bromides,  [CH2]„>NMc2Br, 
has  been  studied.  Ethyl  c-jdienoxyhexoate,  b.  p.  157 — 
159°/3  mm.,  df,  1-031,  nf  1-4928  (the  free  acid  is  pre¬ 
pared  from  ethyl  S-phenoxybuty-lmalonate),  is  reduced 
by  sodium  and  alcohol  to  S-phenoxyhexyl  alcohol, 
b.  p.  152— 154°/3  mm.,  m.  p.  31°.  The  bromide,  b.  p. 
155 — 156°/3  mm.,  df,  1-248,  nf,  1-5361,  from  this  reacts 
with  dimethylamine,  forming  dimethyl-^-phenoxy- 
hexylamine,  b.  p.  132 — 134°/3  mm.,  d$,  0-942,  n't 
1-498S  ( chloroplatinate ,  m.  p.  126°).  Ethyl  $- phenoxy - 
heptoale,  b.p.  161— 16373  mm.,  d«  1-015,  nf,  1-4932,  is 
reduced  similarly  to  r^-phenoxyheplyl  alcohol,  b.  p.  157 — 
158°/3  mm.,  m.  p.  34°,  the  bromide,  b.  p.  154 — 157°/ 
3  mm.,  1-199,  nf,  1-5240,  of  which  reacts  with  di¬ 
methylamine,  forming  dunethyl-rrphenoxyheptylamine, 
b.  p.  158— 160°/6  mm.,  df,  0-939,  nf,  1-4980  (chloro¬ 
platinate,  m.  p.  162°).  Dimcthyl-S-phenoxybutyl- 
amine  ( chloroplatinate ,  m.  p.  104°)  and  dimcthyl- 
E-phenoxyamylamine  ( chloroplatinate ,  m.  p.  112°)  are 
also  described.  Ethyl  ^-phenoxy valerate  has  b.  p.  151°/ 
6  mm.,  1-041,  nf  1-4982. 

Hydrolysis  of  the  above  phenoxy-derivatives  with 
48%  hydrobromic  acid  affords  the  bromoamino 
hydrobromides;  the  free  bases  are  obtained  bv 
decomposition  with  cold  28%  sodium  hydroxide 
solution.  Dimethyl-o- hromobutylamine  could  not  be 
isolated  owing  to  the  ease  with  which  it  undergoes 
transformation  into  NN -dimethyl  pyrrol  id  in  ium  brom¬ 
ide,  not  melted  at  325°  (76%  yield).  Evaporation  of 
the  freshly'-prepared  ethereal  solution  of  dimethyl- 
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e-bromoamylamine  (chloroaurate,  m.  p.  57°)  affords 
63%  of  ISIS-dijnethyl’pi’peridiniutn  bromide,  in.  p.  324° 
[the  corresponding  chloride  chloroplatinate  has  m.  p. 
243°  (lit.  209 — 210°)].  Dimethyl-Zbromokexylamine, 
b.  p.  78 — 80°/6  mm.  (chloroaurate,  in.  p.  111°),  on 
keeping  gives  56%  of  NN-dimethylhexamethylene- 
iminium  bromide,  m.  p.  289°,  whilst  dimethyl-y\-bromo- 
heptylamine,  b.  p.  85— 87°/7  mm.,  d™  1-029,  n$  1-4695 
( chloroaurate ,  m.  p.  126°),  yields  similarly  37%  of 
jpK-dimethylhcptamethyleneiminium  bromide,  m.  p. 
268°.  H.  Burton. 

Nitration  of  2'-  and  4'-nitro-l-phenylpiper- 
idines.  R.  J.  W.  Le  Fevre  (J.C.S.,  1930, 147 — 151). 
— Whereas  2'-nitro-l-phenylpiperidine  cannot  be 
further  nitrated  by  the  ordinary  reagents,  4'-nitro-l- 
phenylpiperidine  quantitatively  yields  2' :  4'-dinitro- 
phenylpiperidino  with  nitric  acid  (d  1-4)  at0°.  Similar, 
but  less  pronounced,  differences  are  noticed  in  the 
nitration  of  1  : 4-di-(2'-  and  4' -nitrophenyl)piper- 
azines,  m.  p.  193 — 194°  and  263 — 264°,  respectively 
(both  prepared  directly  from  piperazine  and  the 
appropriate  ehloronitrobenzene).  The  following 
derivatives  of  2'-nitrophenylpiperidine  are  also  de¬ 
scribed  :  ferrichloride,  m.  p.  147 — 148°;  mercuri- 
chloride,  in.  p.  170 — 175° ;  perchlorate,  m.  p.  240 — 243° 
(decomp.).  The  ferrichloride  and  mercurichloride  of 
4'-nitro-l-phenylpiperidine  have  m.  p.  130—135°  and 
70 — 80°,  respectively.  R.  J.  W.  Le  F£vre. 

Local  anaesthetics  in  the  pyrrole  series.  I. 
F.  F.  Blicke  and  E.  S.  Blake  (J.  Amer.  Chem.  Soc., 
1930,  '  52,  235 — 240). — Methyl,  n-  and  iso-propyl, 
n-  and  iso-butyl,  isoamyl,  and  ethyl  pyrrole-2- 
earboxylates  (/W6r<wjo-derivative,  m.  p.  195—196°) 
are  prepared  by  the  silver  salt-alkyl  iodido  method. 
These  esters  possess  marked  local  anaesthetic  action 
on  the  tongue.  Phenyl  pyrrole-2-carboxylate,  m.  p. 
44—45°,  is  prepared  from  the  acid  chloride  and 
sodium  phenoxide  in  ether. 

Phenyl  P-piperidinoothyl  ketone  (Mannich  and 
Lammering,  A.,  1923,  i,  43)  [hydrochloride,  m.  p. 
187 — 188°  (lit.  192 — 193°)]  is  obtained  from  piperidine 
and  oi-bromopropiophenone,  m.  p.  59 — 60°  (prepared 
from  ,3-bromopropionyl  chloride  and  benzene)  in 
ether.  The  ketone  is  reduced  catalytically  (platinum 
oxide)  to  the  corresponding  carbinol,  m.  p.  64 — 65° 
(lit.  68— 69°).  Phenacyl  bromide  and  piperidine 
afford  iH-phenacylpiperidine  (I)  (hydrochloride,  m.  p. 
210 — 211°),  reduced  catalytically  to  the  corresponding 
carbinol  (II),  m.  p.  69—70°  ( benzoate  hydrochloride, 
m.  p.  193 — 194°).  2-Acetylpyrrolc,  piperidine  hydro¬ 
chloride,  and  paraformaldehyde  react  in  alcohol, 
yielding  2-pyrryl  (i-p iperid inoethyl  ketone  (III)  (cf. 
Mannich  and  Lammering,  loc.  cit.).  Anaesthetic  action 
is  shown  by  I,  II,  and  III. 

Further  details  for  the  preparation  of  pyrrole  (cf. 
B.,  1928,  82)  arc  given.  H.  Burton. 

Aromatic  alkylvinylamines.  H.  Stack  and  W. 
Konig  (Ber.,  1930,  63,  [£],  88— 93).— Methyl-P- 
hydroxyethylaniline  is  heated  at  130 — 135°  with 
hydrobromic  acid  saturated  at  0“.  whereby  metliyl- 
[3-bromoethylaniline,  b.  p.  122°/1  mm.  (picrate,  m.  p. 
125°),  is  prepared  in  73-2%  yield.  With  trimethvl- 
amine  in  alcohol  at  the  ordinary  temperature  it  slowly 
affords  trimethyl  -  (3  -  raethylanilinoethylammonium 


bromide  quantitatively  (cf.  von  Braun,  A.,  1918,  i, 
107).  2-Methyldihydroindole  when  heated  with 
ethylene  ehlorohydrin  and  ignited  potassium  carbon¬ 
ate  yields  2-methyl-\-$-hydroxyethylindoUne,  b.  p. 
123°/2  mm.  [corresponding  methiodide,  m.  p.  160° 
decomp.)],  converted  by  hydrobromic  acid  into 
2-melhyl-\-$-bromoethyl-2  :  3-dihydroindole,  b.  p.  130°/ 

2  mm.,  which  readiiy  undergoes  change  when  pre¬ 
served.  Trimethylamine  in  alcohol  converts  the 
bromo-compound  into  trimethyl-^-2-methylindolmo- 
ethylammonium  bromide,  from  which  the  corresponding, 
very  hygroscopic  hydroxide  and  its  perchlorate,  m.  p. 
186°,  are  derived.  Not  too  rapid  distillation  of  the 
hydroxide  in  a  vacuum  affords  2-methyl -1 -vinyl-2  : 3- 
dihydroindole,  b.  p.  100 — 103°/6  mm.  The  base 
readily  polymerises  under  the  influence  of  heat  or 
acids.  When  heated  with  alkalis,  it  readily  losds  the 
vinyl  group  as  acetaldehyde.  When  treated  with 
alcoholic  iodine  in  presence  of  mercury  salts,  the  vinyl 
base  absorbs  5-5  atoms  of  the  halogen.  H.  Wren. 

Synthesis  of  isoquinoline  derivatives.  E. 
Spath,  F.  Berger,  and  W.  Kuntara  (Ber.,  1930,  63, 
[R],  134 — 141). — The  general  procedure  consists  in  the 
conversion  of  an  amine  of  the  type  of  (3-phenylethyl- 
amine  into  its  acyl  derivative  by  heating  with  a 
10 — 20%  excess  of  the  appropriate  acid  at  170°  and 
removal  of  the  product  in  a  high  vacuum.  The 
product  is  treated  with  three  times  its  weight  of 
phosphoric  oxide  in  20 — 50  times  its  weight  of  gently 
boiling  tetrahydronaphthalene  for  15  min.,  and 
ebullition  continued  for  a  liko  period  after  addition  of 
a  further  equal  quantity  of  the  dihydrating  agent. 
The  free  base  is  isolated  by  distillation  and  purified 
through  the  picrate.  It  is  dehydrogenated  by 
spongy  palladium  at  190°.  The  following  compounds 
are  thus  prepared  :  3  :  4-dihydroisoquinoline  (picrate, 
m.  p.  175 — 176°),  and  thence  isoquinoline  from  form- 
P-phenylethylamide ;  1 -methyl-3  :  4-dihydroisoquin- 

oline,  b.  p.  130°/10  mm.*  (picrate,  m.  p.  188 — 190°; 
cf.  Pictet  and  Kay,  A.,  1909,  i,  513),  and  1-methyliso- 
quinoline  (picrate,  m.  p.  225 — 226°);  \ -ethyl -2  :4 •di- 
hydroisoquinoline  (picrate,  m.  p.  190—192°)  and 
\-ethylisoqidnoline  [picrate,  m.  p.  209 — 210°  (decomp.)], 
from  propion-$-phenylethylamide,  m.  p.  50 — 51°; 
l-n-propyl-3 : 4-dihydroisoquinoline  (picrate,  m.  p. 
173 — 174°)  and  l-p-propylisoquinoline  (picrate,  m.  p. 
200 — 201°)  from  n-butijr-^-phcnylelhylainide,  m.  p. 
49 — 50°) ;  l-n-butyl-3  :  4-dihydroisoquinoline,  b.  p. 
170 — 180°/10  mm*  (picrate,  m.  p.  153 — 154°),  and 
1-H-butylisoquinoline  (picrate,  ill.  p.  185 — 186°)  from 
n-vale.r-[i -phenylethylam ida,  m.  p.  44 — 46°;  1 -phenyl- 

3  : 4-dihydroisoquinoline,  b.  p.  190 — 200°/12  mm 

(picrate,  m.  p.  173 — 175°),  and  1-phenylisoquinoline, 
m.  p.  95 — 96°  (picrate,  m.  p.  165 — 166°),  from  bonz- 
(3-phenylethylamide ;  l-benzyl-3  :  4-dihydromoquinol- 
ine,  b.  p.  220°/12  mm.*  (picrate,  to.  p.  173 — 175°),  and 
1-benzylisoquinoline,  b.  p.  140 — 150°/1  mm*  (picrate, 
m.  p.  182°),  from  phcnylaeet-jJ-phenylethylamide ; 
4-methyl-3  : 4-dihydroisoquinoline  (picrate,  m.  p- 
132—133°)  and  4-methylisoquinoIine  (picrate,  m.  p- 
202 — 203°)  from  form- (i-phenylpropylamide ,  b.  ]’• 
140 — 160°/0-35  mm.*;  1  :  4-dimethvl-3  :  4-dihydro- 

isoquinoline  (picrate,  m.  p.  167 — 168°)  and  1  : 4-di- 
methylisoquinoline,  b.  p.  140 — 100°/12  nun.*  (picrate, 
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m.  p.  221 — 222°),  from  acel-fi -phen ylpropylamide,  b.  p. 
160 — 180°/0-4.mm, ;  5-methyl-3  :  4-dihydroi.soquinol- 
ine. [picrate,  m.  p.  182—183°  (decomp.)]  and  5-methyl- 
isoquinoline  {picrate ,  m.  p.  235 — 236°)  from  form- 
3-o -tolylethylamide,  b.  p.  160 — lS0°/0-25  mm* ;  1:5- 
dimethyl-3  :  4-dihydroisoquinoline  (picrate,  m.  p.  182 — 
184°  after  softening)  and  1  :  o-dimethylisoquhioline, 
m.  p.  97 — 98°  [picrate,  m.  p.  230—231°  (dccomp.)], 
from  acel-$-o-tolylethylamide.  The  temperatures 
marked  *  are  measured  in  the  bath.  H.  Wren. 

Colour  reaction  between  sodium  nitroprusside 
and  creatinine.  G.  Scaguarini  and  P.  Pratesi 
(Atti  R.  Aecad.  Lincei,  1929,  [vi],  10,  261 — 266). — 
The  red  compound  formed  in  this  reaction  in  alkaline 
solution  may  have  either  of  the  two  formulae, 

Na3[  (CNJsFe^N^COHJlCKS-KH11]  or 

Na3[(CN)5Fe«N^(:0)-CH<^I!;ggH]. 

T.  H.  Pope. 

Substituted  phenylethylbarbituric  acids.  E.  W. 
Bousquet  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1930, 
52,  224 — 229). — Nitration  of  5-phenyl-5-ethyl- 

barbituric  acid  with  nitric  (d  1-5)  and  sulphuric 
acids  at  —10°  to  3°  affords  5-p-nitrophenyl-o-ethyl- 
barbiluric  acid,  m.  p.  276—277°,  reduced  catalyticallv 
(platinum  oxide)  to  the  corresponding  5-p-awrino- 
phenyl  derivative,  m.  p.  205 — 206°.  Bromination  of 
b-p-acetqmidophenyl-5-ethylbarbiluric  acid,  m.  p.  ,147 — 
148°,  affords  a  5-bromo-p- acetam ido-phenyl  derivative, 
m.  p.  291 — 292°  (the  6ro»ioomfwo-compound  has 
m.  p.  253—255°),  whilst  nitration  furnishes  5-nitro-p- 
Ketamidophenyl-o-eiliylbarbituric  acid,  m.  p.  295 — 296° 
(uifroflwmio-deriyative,  m.  p.  above  320°).  5-p- 
Chlorophenyl-5-ethylbarbiluric  acid,  dccomp.  243 — 245°, 
has  about  the  same  hypnotic  power  as  the  original 
compound  but  is  slightly  more  toxic.  The  other 
derivatives  have  no  hypnotic  action. 

Nitration  of  methyl  ethyl  phenylethylmalonate  with 
nitric  and  sulphuric  acids  at  —10°  to  0°  gives  the 
p-nitrophenyl  derivative,  b.  p.  180 — 185°/4  mm. 
(oxidised  to  p-nitrobenzoic  acid).  This  is  reduced 
catalyticallv  (platinum  oxide)  to  methyl  ethyl  p -amino- 
pheniylclhylmalonate,  b.  p.  182 — 185°/4  mm.  (acetyl 
derivative,  b.  p.  192 — 197°/3  mm.),  convertible  by 
the  usual  method  into  methyl  ethyl  p-hydroxyphenyl- 
(thylmalonate,  b.  p.  180 — 185° /4  mm.  (methyl  ether,  b.  p. 
152— 156°/4  mm.).  Condensation  of  these  esters  with 
carbamide  could  not  be  effected.  H.  Burton. 

Constitution  of  “  dioxypyramidone.”  R. 
Charonnat  and  R.  Deeaby  (Compt.  rend.,  1929, 189, 
1285 — 1286). — The  compound,  CjjHj-OgN,,  b.  p. 
184—— 201°/'2  mm.,  m.  p.  105-5°,  previously  described 
(this  vol.,  223)  as  dioxypyramidone,  is  unaffected  by* 
(be  usual  reducing  agents,  acetic  anhydride,  and 
iodine,  indicating  that  it  is  not  a  pyramidone.  On 
complete  hydrolysis  with  concentrated  sodium  hydr¬ 
oxide  solution  at  100°,  dimcthylaminc,  [1-phcnyl-a- 
'uethylhydrazine,  sodium  acetate,  and  sodium  oxalate 
•xiv  obtained,  whilst  partial  hydrolysis  affords  x-acctyl- 
!iphenyl-a-methylliydrazinc  and  sodium  ATV-di- 
met  hyloxamate.  The  above  compound  is,  therefore, 
x<iceiyl-'p-'i$]$-dimeth>iloxamyl-{i-phenyl-u.-methylhydraz- 
“<  NMeAc-NIffi-CO'-CO-NMe,.  H.  Burton. 


Local  anaesthetics  derived  from  piperazine. 
E:  Fourneau  and  C.  E.  Barrelet  (Bull.  Soc.  chim., 
1929,  [iv],  45,  1172 — 1189). — Monosubstitutcd  deriv¬ 
atives  of  piperazine  are  obtained  in  50 — 70%  of  the 
theoretical  yield  by  refluxing  ethylene  oxides  with 
excess  of  piperazine  hydrate  (cf.  Moore  and  others, 
A.,  1929,  331).  Mixed  disubstituted  derivatives  are 
obtained  in  theoretical  yield  by  treating  a  mono- 
substituted  piperazine  (1  mol.)  with  1  mol.  of  a  halogen 
compound  in  benzene.  The  s-disubstituted  amino- 
alcohol  derivatives  of  piperazine  are  obtained 
quantitatively  from  molecular  quantities  of  piper¬ 
azine  and  ethylene  oxide.  They  give  no  additive 
products  with  carbon  disulphide  and  when  of  high 
mol.  wt.  have  a  strong  anaesthetic  action.  Attempts 
to  obtain  compounds  of  the  stovaine  or  amino- 
stovaine  type  failed,  benzoylation  of  the  amino- 
alcohol  taking  place  on  the  free  piperazyl  imino- 
group.  If  the  latter  position  was  first  blocked  with  a 
carbethoxyl  group,  subsequent  benzoylation  gavo 
products  similar  to  those  obtained  by  Moore  ( loc .  cit.) 
and  on  hydrolysis  the  benzoyl  group  is  also  removed. 
The  following  are  described :  1  -$-hydroxy-$-metliyl- 
n-butylpiperazine,  m.  p.  77 — 78°,  b.  p.  133°/20  mm. 
(yield,  60%,  from  methylethylethylene  oxide)  [hydro¬ 
chloride  ;  dihydrochloride,  m.  p.  136°  (dccomp.); 
picrate,  m.  p.  230°  (decomp.) ;  -benzoate,  a  neutral 
oil,  b.  p.  247°/17  nun.  (monohydrochloride,  m.  p.  190°, 
anaesthetic  powers)],  giving  with  ethyl  chloroacetatc 
ethyl  l-fi-hydroxy-$-methyl-n-butylpiperazine-‘i-acetate, 
b.  p.  183°/17  mm.  (hydrochloride,  m.  p.  119°;  picrate, 
178°);  m-nitrobenzoate  dihydrochloride,  m.  p.  172° 
(picrate,  m.  p.  175°),  m-aminobenzoate  trihydrochloride, 
m.  p.  173 — 174°  (anaesthetic  powers)  | picrate,  m.  p. 
169°  (dccomp.)],  and  with  carbon  disulphide  the  di- 
thiocarbamale,  OH-CMeEt-CH2-N<[^^>N-CS-8H, 
m.  p.  l37°  [sodium  salt,  m.  p.  225 — 226°  (decomp.)]; 
1  : ±-bis-$-hydroxy-$-methyl-n-butylpiperazine,  m.  p. 
33°,  b.  p.  183 — 1S6°/19  mm.  [hydrochloride ;  dihydro¬ 
chloride,  m.  p.  218°  (decomp. ) ;  picrate,  m.  p.  221° 
(decomp.) ;  dibenzoate,  m.  p.  86 — 87°  ( dihydrochloride , 
m.  p.  199°,  weak  anaesthetic  powers;  picrate,  m.  p. 
195“)] ;  y-butoxy -^-hydroxy -n-prcrpylpiperazine,  b.  p. 
185— lSS°/30  mm.  ( dihydrochloride ,  m.  p.  108 — 109° ; 
picrate,  m.  p.  204°;  dithiocarbamate,  m.  p.  113°); 
3  -  hydroxy  -  y -phenyl  -  n  -  propylpiperazine  ( piperazyl - 
phenylmethylcarbinol),  b.  p.  203 — 208°/lS  mm.,  m.  p. 
63 — 64°  (dihydrochloride,  m.  p.  147 — 148°  ;  picrate, 
m.  p.  209°;  dithiocarbamate,  m.  p.  91°);  1  :  4-6/s-fi- 
hyd  roxy-y -phenyl-  n  -propylp  iperaz  ine ,  m .  p.  136°  [mono- 
hydrochloride,  m.  p.  167°  (0-5%  solution  pn  6-1 — 6-2 
has  complete  anaesthetic  action  by  intradermic 
injection  into  the  arm) ;  dihydrochloride,  m.  p.  229° 
(toxic  for  mice  in  doses  of  0-01  g.  per  20  g.-wt.  by 
subcutaneous  injection) ;  picrate,  m.  p.  228 — 230° 
(decomp.)],  obtained  in  the  preparation  of  piperazyl- 
phenylmethylcarbinol,  together  with  an  isomeric 
base,  m.  p.  110°,  resulting  from  the  alternative  rupture 
of  the  ethylene  oxide  ring;  1  -§-hydroxy-y-phcnoxy- 
n-propylpiperazine,  m.  p.  58 — 59°,  b.  p.  220 — 225°/16 
mm.  [ monohydrochloride ;  dihydrochloride,  m.  p.  156°; 
picrate,  in.  p.210°(decomp.);  dithiocarbonatc.m.p.  124°]; 
and  1  :  A-bis-fi-hydroxy-y-phenoxy-n-propylpiperazinc, 
in.  p.  135°  [hydrochloride,  m.  p.  231°  (decomp.)  after 
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darkening  at  220°  (anesthetic  powers) ;  picrate,  m.  p. 
223°  (decomp.)].  Piperazine  hydrate  arid  2-chloroquin- 
oline  in  alcohol  at  140°  yield  N -2-quinolylpiperazine, 
solid  [monohydrochloride ;  dihydrochloride ,  m.  p.  229 — 
231°  (decomp.) ;  picrale,  m.  p.  243—245°  (decomp.)]. 
2-Chloroquinoline  and  A-p-hydroxy-(3-methyl--n-bulyl- 
piperazine  in  benzene  at  130°  similarly  yield  1(2'- 
quinolyl)-±-$-hydroxy-\i-methyl-i\-butylpipcrazine  [di¬ 
hydrochloride,  m.  p.  247°  (decomp.)  (slight  anaesthetic 
action);  picrate,  sinters  at  140°,  m.  p.  16S— 169°]. 
iY-(3-Hvdroxy-|3-methyl-n-butylpiperazine  and  ethyl- 
chloroformate  yield  the  N'-carieZZma-y-derivative,  b.  p. 
184°/16  mm.  ( hydrochloride ,  m.  p.  171°  (decomp.)]. 
The  m-nitrobenzoatc  [hydrochloride,  sinters  at  133°, 
m.  p,  145°  (decomp.)  (strong  anaesthetic  action)]  of 
this  substance  affords  on  hydrolysis  with  sodium 
hydroxide,  wi-nitrobenzoie  acid  and  a  viscous  brown 
mass  giving  a  hydrochloride,  sinters  at  143°,  m.  p. 
161°  (decomp.),  and  on  reduction  a  brown  solid  from 
which  the  carbethoxyl  group  has  been  eliminated. 
The  o-  and  p-nitrobensoales  behave  similarly,  the 
o-nitrobenzoato  being  the  least  stable.  None  of  the 
anaesthetics  obtained  showed  any  advantage  river 
those  already  known.  R,  BrightmaN.  - 

Pyrimidines.  CX.  Condensation  of  Claisen’s 
ethyl  ethoxymethylenemalonate  with  ^-ethyl- 
thiocarbamide.  T.  B.  Johnson  and  Y.  F.  Cur 
(Rec.  trav.  cliim.,  1930,  49,  S6 — 90;  cf.  Wheeler, 
Johnson,  and  Johns,  A.,  1907,  i,  559). — Condensatiori 
of  ethyl  ethoxymethylenemalonate  with  ^-cthyl- 
thiocarbamide  in  presence  of  excess  (3-25  mols.)  of 
potassium  hydroxide  solution,  gives  the  potassium 
salt,  m.  p.  285— 288°  (decomp.),  of  ethyl  6-hydroxy- 
2-ethylthiolpyrimidine-5-carboxylate.  In  presence  of 
1  mol.  of  potassium  hydroxide  solution  the  additive 
compound,  m.  p.  190 — 195°  (decomp.),  of  1  mol.  of  the 
above  potassium  salt  and  1  mol.  of  the  corresponding 
^-cthylcarbamide  salt  is  produced.  Both  of  the 
above  salts  yield  the  corresponding  hydroxypyrimidihe, 
m.  p.  13l°  (ethyl  2-ethylthiol-G-Jceto-l  :  G-dihydro- 
pyrimidine-5-carboxylale),  on  acidification. 

H.  Burton. 

2  -Thiol-4  (5 )  -  %aminoethylgly  oxaline  (2-thiol- 
histamine).  F.  L.  Pyman  (J.C.S.,  1930,  98—100).— 
Hydrolysis  of  aS-dibenzamido-p-ketobutane,  m.  p. 
15S — 159°  (corr.)  (lit.  151°),  with  alcoholic  hydro¬ 
chloric  acid  at  150°  gave  aS -diamino-^-ketobutane  di- 
hydrochloride,  m.  p.  221°  (decomp. ;  corr.)  [correspond¬ 
ing  picrate,  m.  p.  212°  (dccomp. ;  corr.)],  which,  by 
interaction  with  aqueous  sodium  thiocyanate,  formed 
2-thiol-‘l(5)-$-aminoelhylglyozaline  hydrochloride,  m.  p. 
248 — 249°  (corr.)  [corresponding  picrale,  m.  p;  225° 
(decomp. ;  corr.)].  This  compound  underwent  oxid¬ 
ation  when  boiled  with  aqueous  ferric  chloride  with 
formation  of  histamine;  physiological  tests  showed  it 
to  possess  no  significant  histamine-like  action.: 

R.  J.  W.  Le  F£vre. 

Skraup’s  reaction  applied  to  phenylenedi- 
amines.  Preparation  of  phenanthrolines  and 
related  dipyridyls.  C.  R.  Smith  (J.  Amer.  Chein. 
Soc.,  1930,  52,  397 — 403). — Details  are  given  for  the 
preparation  of  m-  and  p-phenanthrolines  from  m-  and 
p-phenylenediamines,  by  the  Skraup  reaction,  in 
40 — 00%  yield.  Oxidation  of  p-phenanthroline  with 


alkalirie  potassium  permangariate  affords  3 : 3'-di- 
pyridyl-2  :  2'-dicarboxylic  acid,  which  on  thermal 
decomposition  in  glycerol  suspension  yields  3:3'-di- 
pyridyl,  b.  p.  300 — 301°  (corr.).  Similarly,  m-phen- 
anthroline  furnishes  2  :  3'-dipyridyl-3. :  2'-dicarboxylic 
acid,  which  when  heated  at  190—200°  gives  two 
2  : 3'-dipyridylmonocarboxylic  acids  (the  acid  formed 
in  smaller  amount  has  m.  p.  152 — 154°,  and  is  new). 
Both  monocarboxylic  acids  are  decomposed  at  about 
290°  to  2  : 3'-dipyridyl,  b.  p.  298°.  The  Skraup 
reaction  with  o-phenylcnediamine  furnishes  a  small 
amount  of  a  compound,  C12H8ON2,  m.  p.  253°  (corr.), 
oxidised  by  alkaline  potassium  permanganate  to  a 
dicarboxylic  acid,  m.  p.  167°.  This  undergoes  thermal 
decomposition  to  a  substance,  m.  p.  113°.  o-Phen- 
anthroline  (+H20),  in.  p.  91°,  m.  p.  (anhydrous)  97°, 
is  obtained  with  some  difficulty  by  the  Skraup  reaction 
with  S-aminoquinoline.  It  is  converted  by  oxidation 
and  subsequent  thermal  decomposition  into  2  : 2'-di- 
pyridyl,  m.  p.  6S°.  H.  Burton. 

.  Picolide  of  Scholtz  and  acetyl  derivatives  of 
indolizine  and  2-methylindolizine.  A.  E. 
Tschitschibabin  and  F..  N.  Stepanov  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  1635— 1644).— See  A., 
1929,  704. 

Anserine.  F.  L.  Pyman  (J.C.S.,  1930,  183— 1S4). 
—The  author  points  *out  that  in  consequence  of 
previous  work  by  himself  and  collaborators  the 
dimethylglyoxaline  isolated  by  Linneweh,  Keil,  and 
Hoppe-Seyler  (A.,  1929,  944)  by  distillation  of  anserine 
with  soda-lime  must  be  the  1  :  5-compourid ;  conse¬ 
quently  their  methylhistidine  (hydrolysis  product  of 
anserine)  is  cZZ-(3-(  l-methylglyoxalinyl-5)-a-amino- 
propionio  acid,  C02H-CH(NH2)-CH2-C<^^!:^H, 
and  the  relative  positions  of  the  side- chains  and  the 
iV-mcthyl  groups  are  the  same  in  anserine  and  pilo¬ 
carpine.  R.  J.  W.  Le  FhvRE. 

Components  of  the  Chinese  drug  ‘  ‘  Ma  Huang. ' ' 
VTI.  l-Norephedrine.  S.  Kanao  (Ber.,  1930,  63, 
[B],  95 — 98). — The  concentrated  aqueous  extract  of 
the  drug  is  rendered  alkaline  ana  extracted  with 
benzene.  The  neutralised  solution  of  the  bases 
deposits  f-ephedrine  hydrochloride,  m.  p.  216 — 217°. 
The  mother-liquor,  after  addition  of  potassium 
hydroxide,  yields  d-isoephedrine,  m.  p.  118°.  The  re¬ 
maining  bases  are  neutralised  with  alcoholic  oxalic 
acid,  thereby  giving  crystals  mainly  of  f-methyl- 
ephedrinc  oxalate,  m.  p.  187°.  The  mixture  of  bases 
still  remaining  is  distilled  under  diminished  pressure. 
The  distillate  affords  Z-methylephedrine,  m.  p.  87°,  and 
the  remainder  is  converted  by  absolute  ethyl 
alcoholic  sulphuric  acid  into  a  mixture  of  sulphates. 
The  bases  derived  from  the  last-named  mixture  are 
heated  with  aqueous  h tartaric  acid,  thereby  giving 
successively  d-norfsoephedrine  hydrogen  h tartrate, 
m.  p.  202°,  and  Z-norephedrine  hydrogen  Z-tartrate, 
(also  -MEtOH),  m.  p.  about  160°  after  softening  at 
130°,  [a] jj  —34-64°  in  water  [corresponding  hydro¬ 
chloride,  m.  p.  171 — 172°,  [oQ'jj  -33-74°  in  water; 
chloroplatinate,  m.  p.  221°  (decomp.) ;  chloroaurate, 
m.  p.  188°].  The  identity  of  the  natural  and  syn¬ 
thetic  product  (A.,  1929,  807)  is  further  established  by 
the  conversion  of  the  Ar-p-nitrobenzoyl  derivative, 
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m.  p.  175 — 176°,  into  d-norisocphedrine  p-nitro- 
benzoate.  H.  Ween. 

Papaverine.  Attempted  Riigheimer  synthesis. 
I.  Allen,  jun.,  and  J.  S.  Buck  (J.  Amor.  Cheni.  Soc., 
1930,  52,  310 — -314). — Reduction  of  veratril  with  tin 
and  alcoholic  hydrochloric  acid  containing  copper 
sulphate,  or  treatment  of  veratrolo  with  homo- 
veratryl  chloride  in  presence  of  aluminium  chloride  and 
carbon  disulphide,  affords  deoxyveralroin,  m.  p.  107°. 
The  oxime,  m.  p.  128°,  of  this  is  reduced  by  sodium 
amalgam  and  alcoholic  acetic  acid  to  3:4  :  3' :  4'- 
telmmethoxystilbylamine  [a(3-di-(3  :4t-dimethoxyphenylj- 
ethjlamine],  m.  p.  107°  ( hydrochloride ,  m.  p.  195°; 
hjirobromide,  m.  p.  241°;  acetyl  derivative,  m.  p. 
160—162°),  which  reacts  with  bromodimethylacetal 
to  form  the  corresponding  JV-pp-dimethoxycthyl 
derivative  (not  obtained  pure).  '  Attempted  con¬ 
version  of  this  last-named  compound  into  papaverine 
by  treatment  with  sulphuric  acid  and  arsenic  -  oxide 
results  in  complete  destruction  of  the  base. 

The  oxime,  m.  p.  158°,  of  deoxy piper  oin,  m.  p.  114° 
(obtained  by  reduction  of  piperoin),  is  reduced  as 
above  to  3  :  ,4  :  3' :  4' -dimethylenidioxyslilbylamine  [a|3- 
ii-( 3 :  i-methylenedioxyphenyl)ethylamine'],  m.  p.  111° 
hydrochloride,  m.  p.  245°;  acetyl  derivative,  m.  p. 
141°),  The  A-(3(3-aimethoxyethyl  derivative  of  this 
base  is  decomposed  by  treatment  with  arsenic  oxide 
and  cold  75%  stdphuric  acid.  H.  Burton. 

Constitution  of  conessine.  E.  SpAth  and  O. 
Hsomatka  (Ber.,  1930,  63,  [A?],  126— 133).— Deter¬ 
mination  of  the  methyl  alcohol  evolved  shows  that  the 
main  decomposition  of  conessine  dimethyl  hydroxide 
fas  not  follow  the  course  C21H4nN2Me2(OH)2= 
^ftsN+NMej+MeOH+HjO  (cL  Kanga,"  Ayyar, 
and  Simonsen,  A.,  1926, 1047),  but  proceeds  according 
to  the  equation  C24H40N2Mc2(OH)2=C23H35N-f- 
hAlej-f  2H20.  Confirmation  .  of  the .  consequently 
modified  formula,  C^H^N,  for  opoconessine  is  found 
in  the  observation  that  it  contains  two  methyl  groups 
attached  to  nitrogen.  Further,  conessine  contains 
one  double  linking,  since  it  is  hydrogenated  in  presence 
ofpalladised  charcoal  to  dihydroconessine,  m.  p.  105 — 
l0o-5°  (hydrochloride).  On  the  authors’  hypothesis, 
therefore,  apoconessine  contains  three  double  linkings, 
as  is  proved  by  its  conversion  into  hexahydroapo- 
wnmine,  m.  p.  69 — 70°  [a  by-product  yielding  a 
|  Pirate,  m.  p.  255 — 256°  (decomp.),  is  also  obtained]. 

Analysis  of  apoconessinc  hydrochloride  [corresponding 
j  picrate,  m.  p.  234°  (dccomp.)],  confirms  the  composition 
,aH35N,HCl.  Attempts  to  apply  the  Hofmann 
degradation  to  the  quaternary  base  from  upoconessine 
|  ^nd methyl  iodide  do  not  yield  a  nitrogen-free  product. 
'  ■'/he  methiodidc  is  therefore  converted  into  the  corre¬ 

sponding  mcthochloride,  which  is  transformed  by 
f  sodium  amalgam  into  trimethylaminc  and  a  hydro- 
“rtoa,  C21H30,  m.  p.  73—76°,  [a]”  -183-7°  in  pyridine, 
hydrogenation  of  the  last-named  substance  in  presence 
0  palladised  charcoal  yields  the  compound  C21H36, 
j‘P-  56— 5S°,  dyi  0-9547,  wg  1-50664,  [a]1,]  +14-5°  in 
oonzene.  The  non-production  of  a  more  highly 
hydrogenated  compound  under  conditions  which  cause 
A®  hydrogenation  of  unpurified  mesitylene  appears  to 
•  ?I“y  the  absence  of  a  benzene  nucleus  from  conessine. 
the  assumption  that  the  number  of  hydrogen 


atoms  as  previously  determined  in  the  alkaloid  is 
correct,  oonessine  appears  to  be  a  combination  of  four 
hydrogenated,  carbocyclic  rings  to  which  a  ring  with 
one  nitrogen  atom  is  attached.  In  the  ring  complex 
or  in  a  side-chain  thereof,  a  difficultly  reducible 
double  linking  is  placed.  H.  Ween. 

Harnxala  alkaloids  :  harmaline,  harmine,  and 
harman.  E.  SpAth  and  E.  Lederer  (Ber.,  1930, 63, 
[JB],  120 — -125). — 3-(J-Amihoethylindole  is  converted 
by  acetic  anhydride  at  the  ordinary  temperature  into 
its  acetyl  derivative,  which,  when  treated  with  phos¬ 
phoric  oxide  in  boiling  xylene,  affords  dihydroharman, 
m.  p.  182°,  in  56%  yield  (cf.  Manske,  Perkin,  and 
Robinson,  A.,  1927,  265).  Dehydrogenation  of  the 
compound  to  harman,  m.  p.  237°,  is  effected  with 
spongy  palladium  at  200°  (yield  89%).  3-Methoxv- 
phenylhydrazine  and  y-amino-n-butaldehydediethyl- 
aCetal  in  presence  of  anhydrous  zinc  chloride  at  130 — 
150°  appear  to  yield  a  mixture  of  4-  and  6-mothoxy- 
3-P-aminoethylindoles,  from  which,  by  treatment 
with  acetic  anhydride  followed  by  ether,  6-methoxy- 
3-P-acetamidoethylindole,  m.  p.  136°,  is  isolated  in  30% 
yield.  The  compound  is  transformed  by  phosphoric 
oxide  in  boiling  xylene  into  harmaline,  m.  p.  250—251  °, 
from  which  harmine,  m.  p.  264 — 265°,  is  obtained  by 
the  action  of  spongy  palladium  at  200°. 

H.  Wren. 

Sinomenine  and  disinomenine.  XII.  Sino- 
menine  hydrate.  K.  Goto  and  H.  Sudzuki  (Bull. 
Chern.  Soc.  Japan,  1929,  4,  271— 277).— Treatment  of 
sinomenine  at  100°  with  dilute  hydrochloric  acid, 
followed  by  sodium  carbonate,  gives  sinomenine 
hydrate,  m.  p.  139°,  [a]^  +40-8°  in  chloroform  [meth- 
iodide,  m., p.  264°  (decomp.);  disemicarbazone,  m.  p. 
191°  (decomp.);  dioxime,  m.  p.  231°  (dccomp.)], 
reduced  by  sodium  amalgam  to  a-demethoxy- 
sinomenine  hydrate,  m.  p.  128°  (40%  yield),  and  by 
palladium  and  hydrogen  to  a-  [oxime,  m.  p.  170° 
(decomp.);  semicarbazone,  m.  ,p.  191°  (decomp.); 
phenylhydrazone,  m.  p.  140° ;  methiodidc,  m.  p.  274— 
276°  (decomp.)]  and  S-demethoxysinomenine-  hydrates 
[methiodide.  m.  p.  280°  (decomp.);  semicarbazone, 
m.  p.  206rf  (dccomp.)],  m.  p.  129°,  [a]ft  +  64-S°  in 
chloroform,  and;m.  p.  104°,  95-2°  in  chloroform, 

respectively.  Bisdemcthylsinomcnilidcne,  m.  p.  above 
312°,  is  produced  in  40%  yield  from  sinomenine 
hydrate  and  aqueous  ammonia  (d  0‘9). 

A.  I.  Vooel. 

fsoQuinidine.  A.  Konopnicki  and  J.  Suszko 
(Rocz.  Chem.,  1929,  9,  640—660). — See  this  vol.,  97. 

Microchemical  reactions .  for  bydrastine.  M, 
Wagenaar  (Pharm.  Weekblad,  1930,  67,  57 — 58). — • 
The  alkaloid  as  precipitated  is  usually  an  oil  or 
amorphous  solid,  which  can  be  caused  to  crystallise  by 
grinding  with  sodium  hydrogen  carbonate;  borax 
gives  a  crystalline  precipitate.  The  bromine  and 
ferrocyanide  reactions  are  mentioned.  S.  I.  Levy. 

Microchemical  reactions  for  herherine.  M. 
Wagenaar  (Pharm.  Weekblad,  1930,  67,  77 — -79). — 
Precipitation  by  addition  of  salts  is  exceedingly 
sensitive,  and  will  indicate  0-5  mg.,  at  a  dilution  of 
1:  2000.  The  reactions  With  iodine,  bromine,  and 
potassium  bismuth  iodide  are  also  characteristic. 

S.  I.  Levy. 
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Synthesis  of  arsenic  a-chlorostyryl  dichloride. 
V.  Ipatiev,  G.  Razubaiev,  and  A.  Sisov  (Ber.,  1929, 
63,  [B],  174— 17S ;  cf.  Turner,  A.,  1925,  i,  843).— 
Arsenic  a-chlorostyryl  dichloride,  m.  p.  40-6— 41  '2°,  is 
obtained  crystalline  by  cooling  the  product  of  the 
action  of  plienylacetylene  on  arsenic  trichloride  at 
110°.  It  cannot  be  distilled  without  decomposition. 
It  appears  stable  to  water  at  the  ordinary  temperature, 
but  is  converted  by  alkali  hydroxide  or  carbonate  or 
by  aqueous  ammonia  into  arsenic  a-chlorostyryl  oxide, 
m.  p.  115—117°,  and  by  hydrogen  peroxide  into  the 
arsinic  acid,  C8H803C1As,  m.  p.  179 — 180°. 

H.  Wren. 

Preparation  of  4-  and  6-hydroxy-3-nitrophenyl- 
arsinic  acids.  I.  E.  Balaban  (J.C.S.,  1930,  183). — 
Reduction  of  l-chloro-2  : 4-dinitrobenzene  by  West’s 
method  produces  4-  and  6-chloro-3-nitroanilines  in 
23%  and  45%  yields,  respectively,  from  which  (by 
the  Bart-Schmidt  reaction)  4-chloro-3-nitrophenyl- 
arsinic  acid  (yield  32-4%)  and  6-chloro-3-nitrophenyl- 
arsinic  acid  (yield  32-9%)  may  be  obtained.  Boiling 
with  25%  aqueous  sodium  hydroxide  converts  these 
acids  into  the  related  hydroxynitrophenylarsinic 
acids.  R.  J.  W.  Le  PiivRE. 

Condensation  products  of  aminoarsanilic  [3 : 4- 
diaminophenylarsinic]  and  arsanilic  [p-amino- 
phenylarsinic]  acids.  P.  L.  Cramer  [with  W.  L. 
Lewis]  (J.  Amer.  Chem.  Soc.,  1930,  52,  229—234).— 
3  : 4-Diaminopbenylarsinic  acid  condenses  with 
glyoxal  sodium  hydrogen  sulphite,  forming  2  :  3-di¬ 
sodium  2  :  Z-disulqjho-l  :  2  :  3  :  4- telrahydroquinoxaline - 
(i-arsinic  acid,  hydrolysed  by  hydrochloric  acid  to 
quinoxaline-6-arsinic  acid,  not  melted  at  250°.  Con¬ 
densation  of  the  diamino-acid  with  maltosone  in 
boiling  methyl  alcohol  gives  3-glucosidoerythrityl- 
quinoxaline-6-arsinic  acid,  purple,  not  melted  at  250°, 
whilst  with  lactosone  in  methyl-alcoholic  ethylene 
glycol  the  corresponding  3-galactosidoerythrityl  deriv¬ 
ative  is  obtained ;  these  derivatives  are  readily 
hydrolysed  by  water. 

Condensation  ‘products,  all  of  which  char  below  100°, 
of  p-aminophenylarsinic  acid  and  the  following  sugars 
are  obtained  in  presence  of  methyl  alcohol :  dextrose, 
mannose,  galactose,  arabinose,  and  xylose.  Aqueous 
solutions  of  these  compounds  undergo  rapid  hydro¬ 
lysis  which  can  be  followed  polarimetrically.  p-Amino- 
phenylarsinic  acid  and  ethylene  oxide  react  in 
presence  of  sodium  hydroxide  solution,  forming 
4-$-hydroxyethylaminophenylarsinic  acid,  m.  p.  168°; 
with  phenacyl  bromide,  4-d  iphe  nacylamidophenyl- 
arsinic  acid,  in.  p.  162-5°,  results.  The  following  new 
compounds  are  prepared  by  the  usual  methods : 
'A-amino-4-benzcnesulphonamido-,  m.  p.  205 — 207° 
{decomp.);  3-amino-4-p-toluenesulphonamido-,  m.  p. 
160—165°  (decomp.) ;  3-arnino-4-p-bromobenzene- 
sulphonamido- ,  m.  p.  180 — 185°  (decomp.);  3-amino- 
4-picramido- ,  chars  at  165°;  4 -picramido-,  not  melted 
at  260°,  and  4-p-bromobenzenesulphonamido-phcnyl- 
arsinic  acids,  in.  p.  210 — 212°  (decomp.). 

H.  Burton. 

Diarylarsinic  acids,  halogenodiarylarsines, 
and  the  constitution  of  10-chloro-5  : 10-dihydro- 
phenarsazine.  C.  P.  A.  Kappelmeier  (Rec.  trav. 
chim.,  1930,  49,  57 — 85). — The  hydrochloride,  m.  p. 


134°,  of  diphenylarsinic  acid  (Grignard  and  Rivat,  A., 
1919,  i,  460)  is  formulated  as  diphenylarsinic  acid 
chloride  (dihydroxydiphenylarsonium  chloride), 

[AsPh2(OH)2]Cl.  When  this  is  heated  above  its 
m.  p.  only  a  small  amount  of  hydrogen  chloride  is 
evolved ;  decomposition  occurs  mainly  thus : 

[AsPh,(OH)2]Cl  — >  PhCH-PhAsO+H20.  When 
crystallised  from  acetone  the  above  chloride  passes 
into  bisdiphenylarsinic  acid  chloride, 
{AsPh2(0H)0-[AsPh2(0H)2]}Cl,  m.  p.  114-5°  (the 
second  hydrochloride  of  Grignard  and  Rivat,  loc.  cil.). 
The  former  chloride  is  undoubtedly  the  intermediate 
in  the  reduction  of  diphenylarsinic  acid  to  chloro- 
diphenylarsine  by  the  well-known  sulphur  dioxide- 
hydrochloric  acid  method.  The  chloride, 
{AsPh202[AsPh2(0H)2]2}Cl,  m.  p.  121°,  is  obtained 
when  chlorodiphenylarsine  dibromide  is  decomposed 
by  moist  air.  The  diphenylarsinic  acid  nitrate, 
AsPh2ON03,  of  Michaelis  (A.,  1902,  i,  515)  is 
dihydroxydiphenylarsonium  nitrate,  m.  p.  122 — 123' 
(corresponding  sulphate,  m.  p.  119 — 120°),  which  on 
crystallisation  from  acetone  passes  into  the  nitrate, 
C^HjgO-NAsj.  m.  p.  113°  after  previous  softening. 
Dihydroxyphenylbenzylarsonium  and  hydroxytriphenyl- 
arsonium  chlorides  have  m.  p.  115°  and  175 — 176“ 
after  softening  at  174°,  respectively.  The  salts  of 
phenarsazinic  acid  (Wieland  and  Rheinheimer,  A., 
1921,  i,  371 ; :  Burton  and  Gibson,  A.,  1925,  i,  84)  are 
formulated  thus :  [NH(C8H4)2As(OH)2]X.  Chloro¬ 

diphenylarsine  dichloride,  m.  p.  about  189°  (lit.  174°), 
on  crystallisation  from  acetone  affords  dihydroxy- 
diphenylarsonium  chloride,  which  with  thionvl 
chloride  in  chloroform  regenerates  the  trichloro- 
derivative.  Whereas  chloro-  and  bromo-diphenyl- 
arsines  form  polyhalides,  10-chloro-5 :  10-dihydro- 
phenarsazine  is  converted  by  bromine  in  chloroform 
into  tetrabromodiphenylamine  (cf.  Elson,  Gibson,  and 
Johnson,  A.,  1929, 834).  Methylation  of  phenarsazinic 
acid  is  not  possible,  but  treatment  with  thionyl  chloride 
in  chloroform  suspension  affords  the  compoud 
NH(C6H4)2AsC13. 

10-Chloro-5  :  10-dihydrophenarsazine  is  considered 
to  react  like  the  hydrochloride  of  a  weak  base; 
the  formula  ^N<^jc^4;]>As-H"j  Cl  is  assigned  to 
it  (cf.  Burton  and  Gibson*  A.,  1926,  418;  Gibson  and 
Johnson,  A.,  1929,  945),  to  explain  the  colour  and  the 
various  reactions.  H.  Burton. 

Organo-aromatic  derivatives  of  boron.  E- 
Pace  (Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  lKP 
196). — Monophenvlboron  chloride  (cf.  Michaelis  d 
Becker,  A.,  1880,  395;  1882,  731),  prepared 

passing  benzene  and  boron  trichloride  vapours  o'* 
platinised  asbestos  or  palladium-black  at  500 — &$< 
yields  phenylborine  (or  “  boronaniline  ”),  BH2Ph,  b.J- 
193°,  when  heated  with  dry,  gaseous  hydrogen  iodide 
in  presence  of  iodine.  Boronbenzene,  BPhlBPh,  m.  p- 
155°  (decomp.),  formed  when  phenylborine  is  heated 
in  a  current  of  hydrogen  in  a  reflux  apparatus, 
unstable  in  the  air,  giving  rise  to  a  pasty  mass  ft 
boronoxybenzene  ( ?).  T.  H.  Pope. 

Organic  germanium  derivatives.  II.  Trl" 
phenylgermanium  derivatives  and  their  re¬ 
actions.  C.  A.  Kraus  and  C.  B.  Wooster  (j- 
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Amer.  Chem.  Soc.,  1930,  52,  372—376;  cf.  A.,  1927,' 
26S). — Treatment  of  triphenylgermanium  bromide 
with  ammonia  in  presence  of  a  solvent  affords 
ammonium  bromide  and  triphenylgermanium  oxide ; 
the  oxide  arises  by  hydrolysis  of  the  initially  formed 
triphenylgermaniumamine,  GePlu-NH.,.  The  pro¬ 
duct  formed  from  the  bromide  and  liquid  ammonia 
also  contained  oxide  and  unchanged  material.  When 
the  bromide  is  treated  with  an  excess  of  potassium 
amide  in  liquid  ammonia,  the  salt,  GePh3*NHK,  is 
obtained.  This  is  decomposed  by  ammonium 
bromide  to  the  amine.  The  free  amine  loses  ammonia 
readily  at  the  ordinary  temperature  affording  a 
mixture  of  the  corresponding  imine  and  nitride, 
(GePh3)3N,  m.  p.  163 — 164°  (cf.  loc.  cit.).  The  nitride 
is  best  obtained  when  the  amine  is  heated  at  200°/vac. 

Sodium  reacts  with  triphenylgermanium  oxide  in 
liquid  ammonia  forming  sodium  triphenylgermanide 
and  sodium  triphenylgermanoxide  (cf.  loc.  cit.). 

H.  Burton. 

Synthesis  of  aromatic  mercuro-organic  salts. 
A.N.  Nesmejanov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61, 1393 — 1405). — The  preparation  of  organo-metallic 
derivatives  of  mercury  by  tne  action  of  copper  powder 
on  the  double  diazonium  and  mercuric  chloride  salts 
according  to  Gattermann’s  method  is  described.  The 
yields  obtained  are  60 — 80%  in  the  case  of  benzene 
and  naphthalene  homologues,  15 — 45%  for  halogen- 
substituted  nuclei,  and  very  low  for  nuclei  containing 
nitro- or  carboxyl  groups.  The  double  diazonium  salts 
with  mercuric  chloride  were  prepared  by  three 
methods  :  (1)  diazotisation  of  the  amine,  followed  by 
addition  of  the  diazonium  salt  to  an  equivalent 
amount  of  mercuric  chloride,  when  the  double  salt 
i  was  precipitated ;  (2)  diazotisation  of  the  amino  by 
adding  it  to  a  mixture  of  sodium  nitrite  and  mercuric 
chloride  in  hydrochloric  acid  solution,  and  (3)  diazotis¬ 
ation  of  the  amine  by  amyl  nitrite,  and  addition  to  a 
solution  of  mercuric  chloride  under  certain  conditions. 
These  methods  were  found  to  yield  different  products. 

Mercury  phenyl  iodide,  m.  p.  269°,  was  obtained  by 
Gattermann’s  method  from  the  double  salt,  m.  p. 
63—64°  (decomp.),  of  mercuric  iodide  and  benzene- 
diazonium  iodide.  Mercury  phenyl  chloride,  m.  p. 
'  238°,  from  the  double  salt  (decomp,  on  heating). 

Mercury  p-tolyl  chloride,  m.  p.  238 — 239°,  from  the 
i  double  salt,  m.  p.  107°,  and  the  o-tolyl  chloride,  m.  p. 

!  143°,  from  the  double  salt  (decomp,  on  heating). 

Mercury  a-naphthyl  chloride,  m.  p.  191°,  from  tne 
pale  yellow  double  salt,  m.  p.  120 — 121°,  and  the 
“-naphthyl  chloride,  m.  p.  270°,  from  the  yellow 
i  double  salt,  m.  p.  120 — 125°.  Mercury  p-hydroxy- 

j  Phenyl  chloride,  m.  p.  226 — 227°,  from  the  double 

|  salt,  m.  p.  156°.  Mercury  o-anisyl  chloride,  m.  p. 

f*  180 — 181°,  from  the  double  salt,  m.  p.  121-5°.  Mer¬ 

ely  p-phenetyl  chloride,  m.  p.  249 — 250°,  from  the 
doable  salt,  m.  p.  109°.  Methyl  mercury  o-chloro- 
hoazoate,  m.  p.  184-5°,  from  the  double  salt,  m.  p.  121°. 
Mercury  p-chlorophenyl  chloride,  m.  p.  228°,  from  the 
double  salt,  m.  p.  124-5°;  the  p-bromo-compound, 
m-P  249-5°,  from  the  double  salt,  decomp,  explosively 
st  ll!)°,  and  the  p-iodo-compound,  m.  p.  272-5°, 
from  the  double  salt.  m.  p.  120 — 121-5°.  Mercury 
-  '■  S-dicklorophenyl  chloride,  m.  p.  208°,  from  the  pale 
Jellow  double  salt,  m.  p.  147°.  The  double  salt,  m.  p. 


146°,  of  2  :  4  :  6-tribromophenyl diazonium  chloride 
and  mercuric  chloride,  and  the  double  salt  of  p-diazon- 
iumbenzoic  acid  and  mercuric  chloride  did  not  give 
organo-metallic  compounds  of  mercury  by  Gatter¬ 
mann’s  method,  whilst  the  yellow  double  salt  of 
p-nitrophenyldiazonium  chloride  and  mercuric 
chloride  gave  only  a  very  small  quantity  of  mercury 
p-nitrophenyl  chloride,  m.  p.  267 — 269°/ 

M.  ZVEGINTZOV. 

Synthesis  of  symmetrical  aromatic  mercuro- 
organic  salts.  N.  A.  Nesmejanov  and  E.  I.  Kan 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1407 — 1410  ;  cf. 
preceding  abstract). — The  halide  salts  of  aromatic 
organo-metallic  mercuric  derivatives  can  be  trans¬ 
formed  into  symmetrical  di-derivatives  of  mercury  by 
a  number  of  reducing  agents,  including  copper  powder. 
By  using  excess  in  the  Gattermann  method  of  decom¬ 
posing  the  double  diazonium  and  mercuric  chloride 
salts,  the  symmetical  di-derivatives  are  obtained 
instead  of  the  organo-metallic  halides,  half  the 
mercury  being  precipitated  as  metal.  Mercury 
diphenyl,  m.  p.  125°;  di-a-naphthyl,  m.  p.  249°; 
di-p-tolyl,  m.  p.  243 — 244°;  di-p-bromophenyl,  m.  p. 
243—244°;  di-p-iodophenyl,  m.  p.  270—272°;  di- 
2  :  5-dichlorophenyl,  m.  p.  237° ;  di-o-anisyl,  m.  p.  108°, 
and  di-p-nitrophenyl,  decomp,  at  320°,  were  synthesised 
by  this  method.  M.  Zvegintzov. 

Antimony  aryl  compounds.  W,  Riddell  and 
S.  Basterfield  (Trans.  Roy.  Soc.  Canada,  1929,  [iii], 
23,  III,  45 — 52). — The  following  stibinic  acids  have 
been  prepared  from  the  corresponding  amines, 
generally  by  the  method  described  by  Dunning  and 
Reid  (A.,  1927,  65;  1928,  80)  for  p-acetamidophenyl- 
stibinic  acid  :  p -carboxymethylphenyl-,  p-carbetkoxy- 
phenyl-,  p-carbethoxyaminophenyl- ,  acetophenone-4  ■ , 
a-naphthyl-,  4-aminophenyl-4' -  (by  half-diazotisation 
of  benzidine),  4-carbethoxyaminodiphenyl-4' - ,  4 -amino- 
diphenylmethane-4'-,  2-nitro-4-methoxyphenyl-,  2-acet- 
amido-5^methoxyphmyl-,2-acetamido-4-methoxy phenyl-, 
1:4  -phenylenedi-,  and  4:4'-  diphenylmethane/li- 
stibmic  acid.  With  the  exception  of  acetophenone- 
4-stibinic  acid  (deep  red)  they  form  buff  powders. 
Anisole-3  : 4-distibinic  acid  could  not  be  prepared. 
Benzidine  yielded  4-hydroxydiphenylstibinic  acid, 
and  not  the  distibinic  acid,  by  the  method  of  Dunning 
and  Reid  (A.,  1928,  80). 

Azo-dyes  have  been  prepared  by  coupling  diazotised 
p-aminophenylstibinic  acid  with  phenol,  a-naphthol, 
p-naphthol,  and  naphthionic  acid.  4-Hydroxybe.nzene- 
azo-4’ -methoxyphenyl-2' -stibinic  acid  was  obtained  from 
the  acetamido-compound  by  hydrolysis,  diazotis¬ 
ation,  and  coupling  with  phenol.  A  product  other 
than  the  expected  dye  was  obtained  by  stibinating, 
by  the  action  of  antimony  trichloride,  the  diazonium 
chloride  from  pp'-diphenylbisazo-a-naphthylamine. 
1-Naphthaleneazo-a-naphthylamine  yielded  a-naph- 
thylstibinic  acid  under  similar  treatment,  but  p-amino- 
azobenzene  yielded  azobenzene-p-stibinic  acid.. 

4  : 4' -Diaminostibinobenzene  was  obtained  by  re¬ 
duction  of  4-nitrophenylstibinic  acid  with  sodium 
hyposulphite,  and  \-stibinoimphthalene  similarly  from 
a-naphthylstibinic  acid.  4  :  4' -Carboxymethylstibi no¬ 
benzene  was  only  obtained  impure.  Stibino-com- 
pounds  are  readily  oxidised,  and  unstable  in  acid  or 
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alkaline  solutions.  No  pure  azostibino-compound 
could  be  obtained  by  diazotisation  of  4  :  4'-diamino- 
stibinobenzeno  and  coupling  with  phenol. 

R.  K.  Callow. 

New  type  of  simple  organic  derivatives  of  tin. 
K.  A.  Kotsciiesciikov  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  1385 — 1391). — The  preparation  and  pro¬ 
perties  of  organic  derivatives  of  tin,  of  the  hitherto 
unknown  type  Ar*SnX3,  where  Ar  is  an  aromatic 
radical,  and  X  a  halogen  atom,  was  investigated. 
The  reactions  used  to  obtain  the  analogous  series  of 
monoalkvl  compounds  are  inapplicable,  but  by 
heating  1  mol.  of  tetraphenylstannane  with  3  mols.  of 
stannic  chloride  in  a  sealed  tube  at  210—220°,  a  good 
yield  of  phcnyltrichlorostannane,  b.  p.  142 — 143?/ 
25  mm.,  was  obtained,  as  a  heavy,  colourless  liquid, 
which  fumed  strongly  in  air.  It  dissolved  in  cold 
water  without  decomposition,  but  was  partly  hydro¬ 
lysed  on  boiling.  With  ammonia  solution,,  a  white 
precipitate  of  amorphous  phenylstannonic  acid, 
SnPh-02H,  was  obtained.  The  action  of  concentrated 
hvdrobromic  or  hydriodic  acid  on  a  concentrated 
aqueous  solution  of  the  phcnyltrichlorostannane  gave 
the  corresponding  tribromo-,  b.  p.  1S2 — 183°/29  mm., 
and  in’-iodo-compounds,  respectively.  Boiling  with 
concentrated  hydrochloric  acid  decomposed  it  into 
stannic  chloride  and  benzene.  In  its  preparation, 
some  (liphcnyldichlorostannane,  m.  p.  42°,  was  ob¬ 
tained  as  a  by-product.  M.  Zvegintzov. 

Removal  of  halogen  from  some  homologous 
halogenoacyl  derivatives  of  glycylglycine  and 
their  fission  by  AT-sodium  hydroxide  at  37°.  E. 
Abderhalden  and  W.  Zeisset  (Fermentforsch.,  1930, 
11,  170— 1S2). — The  rate  of  removal  of  halogen  from 
a  number  of  homologous  a-substituted  fatty  acids  in 
combination  -with  glycylglycine  (and  in  one  case 
leucine)  by  *V-sodium  hydroxide  at  37°  was  compared. 
The  following  have  not  previously  been  described; 
bromoace.tyl-dl-kucine,  m.  p.  131°,  decomp.  156°; 
bromoacetylglycyl glycine,,  m.  p.  174—175°  (decomp.) ; 
dl-u-bromo-r\-butyrylglycylglycine,  m.  p.  146—147° 
(decomp.) ;  oL-brotnoisobutyrylglycylgli/ciiie,  m.  p.  145° 
(decomp.).  (All  m.  p,  are  uncorr.)  Bromine  is  more 
readily  removed  than  chlorine  from  the  substituted 
acetio  acid .  The  character  of  the  amino-acid  influences 
the  rate  of  removal  of  the  halogen,  but  less  strongly 
than  the  nature  of  the  fatty  acid.  .The  rate  of 
hydrolysis  of  the  -CONH*  linkings  was  also  studied. 
Glycyl  chains  arc  very  readily  hydrolysed.., 

J.  H.  Birkinshaw. 

Influence  of  constitution  of  homologous  di¬ 
peptides  of  dl-phenylalanine  and  the  correspond¬ 
ing  halogenoacyl  compounds  on  their  power 
of  hydrolysis  hy  alkali  hydroxide,  erepsin, 
and  trypsin-kinase.  E.  Abderhalden  and  F. 
Schweitzer  (Fermentforsch.,  1930,  11,  224— 250). — 
The  action  of  Ar-sodium  hydroxide,  erepsin,  and 
trypsin-kinase  on  a  series  of  dipeptides  containing  dl- 
phenvlalanine  and  the  corresponding  acyl  compounds 
was  examined.  These  included  potassium  trihydrogen 
benzyhnalonate,  m.  p.  168 — 169°  (loses  carbon 
dioxide);  bromoacetyl-dl-phoiylalanine,  m.  p.  117 — 
11S°;  dl-alanyl-df-phenylalanine,  m.  p.  260°  (de¬ 
comp.);  x-bromo-n-butyryl-dl-ph-enylalanine,  m.  p. 


122—123°  ;  dl-  a  -  amino  -  n.-butyryl-dl-phenylalanine, 
m.  p.  237° ;  a-bromoisobutyryl-dl-jrfienylalanine,  m.  p. 
114 — 115°;  u-miinoisobutyryl-dl-pJieiiylalanine,  m.  p. 
278°;  dl-oL-bronio-n-valcryl-dl-phenylalanine,  in.  p. 
106-5° ;  d\-u.-aminovahryl-d\-phenylalanine,  m.  p.  210— 
211°;  d\-u-br07}ioisovaleryl-d\-phc7iylalanine,  m.  p. 
125°;  dl- valyl- d\-phtnylalani  n  e ,  m.  p.  239 — 210°; 
d\-u-bromohexoyl-dl-phe>iylalanine,,  ra.  p.  84 — 85°; 
d\-ami)whexoyl-d\-p>}icnylala)ii)ie,  m.  p.  210 — 211°; 
d\-aL-bromopropio7uyl-d-p>hcnyManme,  [a]))  — 3-85°. 

(All  temperatures  uncorr.)  The  velocity  of  animation 
on  conversion  of  the  halogenoacyl  compounds  into 
the  amino-compounds  was  high  when  the  halogen  was 
in  the  a-position  of  a  straight  chain  and  greater  with 
the  short  chains..  Bromo-Ji-butvryl-dZ-phenylalanine 
is  an  exception.  In  hydrolysis  of  the  -CO-NIT  linking 
with  sodium  hydroxide,  increase  in  the  length  of  the 
chain  attached  to  the  amino-carbon  atom  implies 
increased  resistance  to  alkaline  hydrolysis.  Branching 
of  the  carbon,  chain  and  especially  a  tertiary  carbon 
atom  seem  to  lend  stability  to  the  molecule.  The 
halogenoacyl  compounds  show  similar  behaviour  to 
the  dipeptides.  The  action  of  erepsin  on  the  halo¬ 
genoacyl  compounds  showed  no  regularities;  with 
trypsin-kinase  the  amount  of  hydrolysis  decreased  as 
the  length  of  the  carbon  chain  increased.  The  ps 
optimum  lay  between  9  and  8-4. 

J.  H.  BnunnsHAW. 

Mol.  wt.  of  casein.  I.  T.  Svedberg,  L.  M. 
Carpenter,-  and  D.  C.  Carpenter  (J.  Amcr.  Cliem. 
Soc.,  1930,  52,  241—252). — Application  of  the  centri¬ 
fugal  sedimentation  velocity  method  to  the  determin¬ 
ation  of  the  mol.  wt.  of  casein  (Hammarsten)  in 
phosphate  buffer  solutions  at  pn  6-8  show's  that  this 
substance  is  a  mixture  of  proteins  of  different  mol.  wt. 
Extraction  of  the  casein  with  70%  alcohol  containing 
0-1%  of  N-hj-drochloric  acid  affords  33%  of  soluble 
material,  winch  has  a  mol.  wt.  of  about  375,000,  as 
determined  by  the  methods  of  sedimentation  velocity 
and  sedimentation  equilibrium  (cf.  this  vol.,  233),  and 
appears  to  bo  a  definite  chemical  entity.  The  particle 
of  the  soluble  casein  is  not  spherical ;  the  deviation 
from  the  spherical  shape  is  of  the  same  order  as  that 
found  for  scrum-albumin  and  -globulin,  phycocyan, 
and  haemoglobin.  H.  Burton. 

Mol.  wt.  of  amandin  and  excelsin.  T.  Sved¬ 
berg  and  B.  Sjogren  (J.  Amcr.  Chem.  Soc.,  1930, 52, 
279—287). — The  specific  volumes  of  amandin  at  }k 
5-7,  and  of  excelsin  at  pB  5-5,  are  identical  with  those  of 
the  proteins  previously  studied  (A.,  1929,  1092 ;  this 
vol.,  233).  The  positions  of  the  absorption  maxims® 
(279  (m)  and  minimum  (253  (iix)  for  excelsin  are  the  saE( 
at  pa  5-5  and  12-2,  but  the  extinction  coefficient  is 
higher  at  the  latter  pn.  Excelsin  has  a  stronger  light 
absorption  than  amandin,  which  shows  the  same 
maximum  and  minimum  at  pn  5-7.  Determinations 
of  the  mol.  wt.  by  the  methods  of  sedimentation 
equilibrium  and  sedimentation  velocity  give  values  of 
208,000  ±5000  for  amandin  (stable  from  pa  4-3  to 
about  10),  and  212,000±5000  for  excelsin  (stable  from 
Pn  5-5  to  about  10).  At  pu  12-2  amandin  is  disaggreg¬ 
ated  into  molecules  of  one  sixth  of  the  original  mol. 
■wt.;  excelsin  behaves  similarly  at  pa  1T9.  The  mol- 
wt., molecular  radii  (3-94 — 3-96" tqi),  sedimentation  con- 
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stants,  and  molar  friction  constants  of  amandin  and 
excelsin  are  identical,  within  the  limits  of  experimental 
error,  with  the  corresponding  constants  for  edestin 
(loc.cit.).  H.  Burton. 

Acid  hydrolysis  of  proteins.  J.  Enselme 
(Compt.  rend.,  1930,  190,  136 — 138). — The  methods 
of  Van  Slyke  and  Sorensen  give  different  results  for 
the  amino-nitrogen  of  the  same  hydrolysates.  The 
difference  is  minimal  in  the  early  stages,  increasing  to 
a  maximum,  and  then  decreasing  as  complete  hydro¬ 
lysis  is  attained.  Various  proteins  and  glycine 
anhydride  have  been  used  with  20  parts  of  hydro¬ 
chloric  acid  (1-46— 29-3%).  A  maximum  difference 
of  about  5%  is  observed  in  the  values  obtained  by 
the  two  methods.  The  period  of  increase  in  the 
deviation  of  values  obtained  by  these  two  methods 
probably  corresponds  with  the  production  of  poly¬ 
peptides,  and  the  decrease  with  the  production  of 
amino-acids  from  the  polypeptides.  . 

P.  6.  Marshall. 

Determination  of  oxygen  in  organic  substances 
by  hydrogenation.  H.  TerMeulen,  H.  J.  Ravens- 
waay,  and  J.  R.  G.  d.e  Veer  (Chem.  Weekblad,  1930, 
27,  18). — A  nickel  boat  filled  with  reduced  nickel  is 
employed  in  place  of  the  nickel-asbestos  mixture 
generally  used ;  drying  is  much  facilitated. 

r  S.  I.  Levy. 

Determination  of  sulphur  in  organic  material 
by  hydrogenatioii.  H.  Ter  Meulen,  H.  F. 
Opwyrda,  and  H.  J,  Ravenswaay  (Chcm.  Weekblad, 
1930,' 27,  19— 20).— Pure,  asbestos  may  be  used  in 
place  of  platinised  asbestos  if  the  tube  be  heated  to 
redness  in  a  furnace.  S.  I.  Levy. 

Interference  of  nitro-groups  in  the  Zerevitinov 
method  for  the  determination  of  active  hydrogen. 
H.  Gilman,  R.  E.  Fothergill’.  and  E.  B.  Towne 
(J.  Amer.  Chem.  Soc.,  1930,  52,  405 — 407;  cf.  A., 
1928,  64,  536).— When  tetranitrpmethane  and  penta- 
bromonitrobenzene  are  treated,  with  magnesium 
methyl  iodide  in  n-butyl  or  isoamyl  ether  at  70°, 
evolution  of  gas  occurs.  Pentabromobenzenc  gives 
practically  ho  gas,  under  the  same  conditions,  showing 
that  gas  formation  is  due  to  the  nitro-group. 

H.  Burton. 

Detection  of  acetic  acid.  D.  KrtIger  and  E. 
Tschirch  (Chem.-Ztg.,  1930,  54,  42 — 44). — A  review 
of  tests  for  the  detection  of  acetic  acid  indicates  that 
the  only  trustworthy  process  which  is  specific  is  the 
microchemical  reaotion  depending  on  the  formation 
of  sodium  uranyl  acetate.  H.  F.  Harwood. 

Use  of  vanadium  salts  for  the  differentiation  of 
neutral  and  acid  tartrates  and  citrates.  L. 
Rossi  (Quim.  e  Ind.,  1929,  6,  113—114;  Chem. 
Zentr.,  1929,  ii,  11S7). — Acid  tartrates  or  citrates, 
vhen  added  to  an  ammonium  metavanadatc  solution, 
S>ve  respectively  an  intense  orange-red  or  yellow 
^oration.  Neutral  tartrates  and  citrates  do  not 
the  reaction ;  addition  of  small  quantities  of  an 
^  of  moderate  strength  (e.g.,  boric  or  benzoic) 
cau®3  the  coloration  to  appear.  A.  A.  Eldridge. 


Determination  of  halogens  in  cyclic  com¬ 
pounds.  Bromo-derivatives  of  m-xylenol.  L. 
Palfray  and  (Mlle.)  D.  Sontag  (Bull.  Soc.  chim., 
1930,  [iv],  47,  118 — 127). — In  the  determination  of 
bromine  by  Baubigny  and  Chavanne’s  method  (A., 
1903,  ii,  510;  1904,  ii,  203)  it  is  essential  to  add  the 
silver  nitrate  before  the  nitric  acid.  Replacement  of 
the  alkaline  sodium  sulphite  by  an  alkaline  solution 
of  sodium  arsenite  yields  accurate  results  for  bromine 
in  derivatives  of  cycZohexanediol  and  of  ?n-xylenol, 
but  low  results  are  obtained  with  chloro-derivatives. 
Use  of  butyl  alcohol  in  place  of  ethyl  alcohol  in 
Stepanov’s  method  (A.,  1907,  ii,  50)  gives  quicker 
results  than  amyl  alcohol  (cf.  Favrel  and  Bucher, 
A.,  1928,  82),  but  the  results  aro  similar;  with  the 
1 : 3-and  1 : 4-dichlorocycZohexanes  accurate  results  are 
obtained  for  the  frans-compounds,  but  the  «',<?- 
isomerides  yield  low  results.  Glycerol  cannot  be 
used.  *R.  Brightman. 

Oxidative  degradation  of  physiologically 
important  substances  by  Hehner’s  method.  F. 
Lieben  and  E.  Molnar  (Monatsh.,  1929,  53  and  54, 
1 — 13).— Application  of  Hehnor’s  method  for  the 
determination  of  glycerol  to  various  substances  gives 
results  varying  with  the  type  of  compound  oxidised. 
Thus,  carbohydrates  and  glucosamine  are  completely 
oxidised,  but  salts  of  hexosediphosphoric  acid  are 
only  partly  so  (56—76;  numbers  in  parentheses 
indicate  the  percentage  of  the  theoretical  Hehner 
value)  (cf.  Fiirth  and  Marian,  A.,  1926,  428).  Com¬ 
pounds  of  the  chitin  type  are  oxidised  to  the  extent 
of  about  66%.  The  values  for  phenolic  derivatives 
are  much  higher  than  for  the  corresponding  benzene 
derivatives.  Pyrrole  and  indole  are  oxidised  more 
readily  than  quinoline.  In  these  cases  oxidation  pro¬ 
ceeds  further  with  a  longer  time  of  heating.  With 
amino-adds  generally,  a  considerable  resistance  to 
oxidation  is  observed;  for  the  aliphatic  series  the 
highest  value  is  given  by  aspartic  acid  (92-5  after 
8  hrs.),  whilst  for  the  ring-acids,  tyrosine  and  trypto¬ 
phan  show  the  highest  values  (85  and  88-2,  respect¬ 
ively,  after  2  hrs.).  Comparison  of  the  deamination 
(Kjeldahl)  values  with  the  Hehner  values  shows  a 
close  similarity  in  some  cases.  Higher  Kjeldahl 
values  are  given  by  alanine,  glutamic  acid,  and  valine, 
whilst  histidine  and  proline  show  higher  Hehner 
values.  These  differences  are  ascribed  to  the  relative 
case  of  oxidation  of  the  intermediate  nitrogen-free 
acids.  Determinations  of  the  Hehner  values  of  fatty 
acids  show  a  progressive  increase  from  acetic  (<1)  to 
?i-valeric  (67)  and  then  a  decrease.  Oxalic  and 
malonic.  acids  give  almost  theoretical  values,  whilst 
succinic,  acid  (1-2)  is  practically  unattacked.  An 
analogous  series  of  figures  is  found  for  fatty  acids 
using  Beckmann’s  oxidation  mixture  (cf.  Kollmann, 
A.,  1928,  660),  but  the  values  are  lower.  During  the 
oxidation  of  caseinogen  more  acetic  acid  is  isolated 
than  is  derivable  from  its  alanine  content ;  other 
amino-acids  (e.g.,  leucine)  present  are,  therefore 
oxidised  partly  to  acetic  acid.  H.  Burton. 
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Carbon  monoxide  content  of  the  blood  of  steel- 
mill  operatives.  C.  J.  Farmer  and  P.  J.  Critten¬ 
den  (J.  Ind.  Hygiene,  1929,  11,  329— 335).— The 
degree  of  saturation  with  carbon  monoxide  of  the 
blood  of  steel-mill  operatives  was  found  to  increase 
during  working  hours  to  an  average  maximum  of 
6 — 7%.  In  the  morning  after  absence  from  the  mill 
for  16  hrs.  the  carbon  monoxide  content  of  their 
bloods  had  not  become  zero,  but  averaged  2%  satur¬ 
ation.  W.  0.  Kermack. 

Crystallographic  study  of  pure  carbon  mon¬ 
oxide-haemoglobin.  A.  K.  Boor  (J.  Gen.  Physiol., 
1930,  13,  307 — 316). — The  recorded  crystallographic 
data  of  the  oxy-  and  carboxy-hsemoglobins  of  various 
animals  are  derived  from  impure  specimens  of  the 
protein.  Oxyhaemoglobin  was  prepared  by  the  method 
of  Marshall  and  Welker  (A.,  1913,  ii,  568)  and  carboxy- 
hcemoglobin  by  saturation  of  purified  oxyhaemoglobin 
with  pure  carbon  monoxide.  Photomicrographs  of 
the  crystals  of  carboxyhaemoglobin  and  oxyhaemo¬ 
globin  of  the  ox,  sheep,  pig,  dog,  rat,  horse,  and 
guinea-pig  and  of  the  carboxyhaemoglobin  of  the 
chicken  and  turkev  are  reproduced. 

C.  C.  N.  Vass. 

Intermediate  compounds  in  the  oxygenation  of 
haemoglobin.  J.  B.  Conant  and  R.  V.  McGrew 
(J.  Biol.  Chem.,  1930,  85,  421— 434).— Analyses  of 
mixtures  of  crystalline  oxyhaemoglobin  with  its  satur¬ 
ated  solution  in  a  phosphate  buffer  at  p,i  6-6,  after 
varying  degrees  of  deoxygenation  by  exposure  to  a 
vacuum,  indicated  that  the  solid  phase  was  always 
exclusively  oxyhaemoglobin,  whilst  the  solution  con¬ 
tained  nothing  but  completely  reduced  and  completely 
oxygenated  haemoglobin ;  the  hypothesis  of  the  occur¬ 
rence  of  intermediates  in  the  oxygenation  of  haemo¬ 
globin  is  therefore  rejected.  C.  R.  Harington. 

Decomposition  of  blood  pigment.  K.  Binqold 
(Klin.  Woch.,  1929,  8,  866—873 ;  Chem.  Zentr.,  1929, 
ii,  1020). — The  decomposition  of  blood  pigment  pro¬ 
ceeds  in  two  phases;  in  one  it  is  proteoted  from 
oxidative  decomposition  by  catalase,  and  in  the  other 
the  iron  acts  as  a  catalyst  in  the  oxidation.  The 
mechanism  of  these  phases  is  discussed. 

A.  A.  Eldridge. 

Oxidation-Deduction  potentials  and  the 
possible  respiratory  significance  of  the  pigment 
of  the  nudibranch  Chroinodoris  zebra.  P.  W. 
Preisler  (J.  Gen.  Physiol.,  1930,  13,  349 — 359). — A 
method  for  purifying  the  bluish-purple  pigment  in 
the  blood  and  tissues  of  Chromodoris  zebra,  Heilpin,  is 
given ;  in  acid  solution  its  colour  is  orange-red,  in 
moderately  alkaline  buffered  solutions  bluish-purple. 
Reversible  oxidation-reduction  changes  occur  with 
both  the  orange-red  and  the  bluish-purple  forms, 
either  being  reduced  to  a  yellow  form  by  reducing 
agents.  The  pigment  is  soluble  in  aqueous  alcoholic 
solutions.  The  oxidation-reduction  potential  curve 
agrees  well  with  the  standard  electrode  equation  (cf. 
Conant,  A.,  1922,  ii,  547)  with  a  valency  change  from 
oxidant  to  reductant  of  1.  C.  C.  N.  Vass. 

Mitogenetic  radiation  from  the  blood  and 
tissues  of  invertebrates.  A.  Potozky,  S.  Salkind, 


and  J.  Zoglina  (Biochem.  Z.,  1930,  217,  178— 
184).— Hsemolymph  of  crabs  and  of  molluscs  acts  as 
a  source  of  mitogenetic  radiation  with  which  some 
oxidative  process  is  associated.  The  hepatopancreas 
of  the  animals  is  also  a  source  of  the  radiation. 

W.  McCartney. 

Preservation  of  ox  blood.  K.  Hering  (Arch. 
Pharm.,  1930,  268,  36 — 38). — Fresh  blood  which  has 
been  carefully  freed  from  foreign  matter  and  de- 
fibrinated  may  be  kept  for  12  days  if  3%  of  a  caffeine- 
sodium  benzoate  mixture  is  added.  J.  W.  Baker. 

Fixing  action  of  certain  dehydrated  chemical 
reagents.  P.  B,  Sen  (J.  Roy.  Micros.  Soc.,  1929, 

49,  336 — 340). — The  action  of  various  fixatives  on 
films  of  dried  red  blood-corpuscles  has  been  examined, 
the  degree  of  fixation  of  the  cells  after  treatment  with 
the  reagent  being  determined  by  finding  to  what 
extent  lysis  took  place  when  the  cells  were  then  t 
treated  with  distilled  water.  The  reagents  tested 
may  be  classified  into  three  groups  :  (1)  those,  such 
as  acetone  and  chloroform,  which  when  quite  dry 
cause  no  fixation,  but  bring  about  fixation  when  they 
contain  small  quantities  of  water ;  (2)  those,  such  as 
pyridine  or  acetone  saturated  with  formaldehyde, 
which  cause  imperfect  fixation  when  quite  dry,  but  ! 
bring  about  good  fixation  when  they  contain  small 
quantities  of  water  ;  (3)  those,  such  as  ethyl  or 
methyl  alcohol,  which  effect  good  fixation  when  per¬ 
fectly  dry  and  are  not  materially  improved  by  small  i 
quantities  of  water.  It  is  suggested  that  the  degree 
of  fixation  is  related  to  the  permeability  of  the  cell 
membrane  to  the  reagent  and  confirmatory  experi¬ 
ments  are  described.  W.  0.  Kermack. 

Numbers  of  molecules  and  ions  in  a  single  cell. 

A.  T.  Cameron  (Trans.  Roy.  Soc,  Canada,  1929,  [iii], 

23,  V,  151 — 154). — The  number  of  molecules  or  ions 
of  any  particular  kind  in  a  single,  red  blood-corpuscle 
is  calculated  by  means  of  the  following  formula : 
number  of  molecules  (or  ions)=5-9xl011X  W/M, 
where  M  is  mol.  (ionic)  wt.  and  W  the  amount  present 
in  100.  g.  of  cells.  Nearly  99%  of  the  molecules  are 
water  and  only  hydrogen  ion  (220,000)  is  present  in 
amount  less  than  one  million.  P.  G.  Marshall. 

Erythrocyte  membrane  as  a  colloid  system  and 
its  changes.  O.  Lepeschinskaja  [with  V.  P- 
Smirnova]  (Fol.  Haem.,  192S,  36,  41 — 93;  Chew. 
Zentr.,  1929,  ii,  1016). — The  (frog’s)  erythrocyte  mem¬ 
brane  behaves  as  a  colloidal  protein  and  probabk 
becomes  resolved  in  the  plasma  into  fibrin.  Deform¬ 
ation  brought  about  by  acids  and  alkalis  suggest 
that  the  poikilocytosis  of  pernicious  anaemia  may  h’ 
caused  by  changes  in  the  pH  of  the  blood. 

A.  A.  Eldridge. 

Distribution  of  uric  acid  between  plasma  and 
erythrocytes.  A.  W.  Kossiakova  (Biochem.  Z- 
1930,  217,  212 — 215). — In  human  blood  there  is 
ahvays  a  greater  percentage  of  uric  acid  in  the  plasms1 
than  in  the  erythrocytes.  When  the  blood  is  kept 
(for  24 — 48  hrs.)  the  uric  acid  content  of  the  plasma 
does  not  alter  much,  but  that  of  the  erythrocytes 
decreases.  A  stable  solution  of  litmus  and  methylene- 
blue  is  recommended  as  a  standard  colour  for  use  in 
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Benedict’s  method  for  the  determination  of  uric 
acid.  W.  McCartney. 

Distribution  of  quinine  between  erythrocytes 
and  blood-plasma.  L.  Binet  and  R.  Fabre  (J. 
Pharm.  Chim.,  1930,  [viii],  11,  55 — 58). — Examination 
of  the  blood  of  a  14-kg.  dog  at  varying  intervals  of 
time  after  the  injection  of  0'8  g.  of  quinine  hydro¬ 
chloride  showed  that  the  erythrocytes  contained  more 
quinine  than  did  the  plasma  and  that  it  is  only  slowly 
eliminated  from  the  former.  J.  H.  Berkinshaw. 

Origin  of  plasma-proteins.  I.  Action  of 
various  tissues  on  serum-proteins.  II.  Relation 
of  hyperalbuminsemic  and  hyperglobulin aemic 
condition  to  the  action  of  liver  and  muscle  on 
serum-proteins.  III.  Nitrogen  and  sulphur 
content  of  liver  and  muscle  in  hyperalbumin- 
semia  and  hyperglobulinsemia.  T.  Senshtt  (J. 
Biochem.  Japan,  1929, 11,  47—54,  55—63,  65—68).— 

I.  Cell-free  extracts  from  liver,  bone-marrow,  spleen, 
kidney,  and  muscle  have  no  hydrolytic  effect  on  blood- 
proteins.  The  extracted  tissue  pulp  generally  acts 
either  on  the  albumin  or  globulin  of  the  serum. 
Extracted  liver  or  kidney  pulp  hydrolyses  only  serum- 
albumin,  whilst  extracted  bone-marrow,  spleen,  or 
muscle  pulp  acts  only  on  serum-globulin.  Lung  pulp 
has  practically  no  action  on  the  blood-proteins. 

II.  The  proteolytic  activity  of  liver  is  increased  by 
hyperalbuminsemia,  and  that  of  muscle  by  hyper- 
globulineemia. 

III.  In  hyperalbuminsemia  the  S  :  N  ratio  of  the 
liver-proteins  decreased,  whilst  increase  of  plasma- 
globulin  is  accompanied  by  an  increased  S  :  N  ratio 
of  the  muscle-proteins.  Chemical  Abstracts. 

Distribution  of  serum-  and  plasma-proteins  in 
fish.  S.  Lepkovsky  (J.  Biol.  Chem.,  1930, 85,  667— 
673). — Figures  are  given  for  the  nitrogen  content  and 
distribution  of  proteins  in  the  blood-serum  and 
•plasma  of  various  species  of  fish. 

C.  R.  HABINaTON. 

Electro-dialysis  of  serum.  II.  Efficacy  of 
blood-protein  membranes.  III.  Efficacy  of 
membranes  of  other  proteins.  G.  Ettisch  and 
W.  Ewig  (Biochem.  Z.,  1929,  216,  401—429,  430— 
448). — II.  Electro-dialysis  of  serum  using  a  blood- 
protein-collodion  membrane  as  anodic  and  parch¬ 
ment  as  cathodic  membrane  (cf.  A.,  1928,  785)  is 
further  investigated.  Gradations  of  electro-dialysis 
are  obtained  according  to  whether  whole  blood,  serum, 
haemoglobin,  serum-albumin,  or  -globulin  is  brought 
on  to  the  collodion  membrane,  and  in  each  case  the 
membrane  is  prepared  in  two  ways,  either  by  the 
usual  method  of  impregnation  or  by  shaking  the 
membrane  with  the  protein.  The  course  of  electro- 
dialysis  is  essentially  different  using  the  same  mem¬ 
brane  but  preparing  it  by  the  two  methods,  and  is 
usually  longer  with  the  impregnated  membrane. 
The  course  of  electro-dialysis  is  very  similar  with  a 
Membrane  impregnated  with  whole  blood  to  that 
uith  haemoglobin.  It  is  the  same  also  for  a  whole- 
serum  as  for  a  serum-albumin  membrane.  A  layer 
of  protein  appeared  on  the  cathodic  membrane  when 
the  pa  of  the  inner  chamber  had  fallen  to  4.  An  in¬ 
crease  of  tension  (500—1000  volts)  often  caused  an 
acceleration  of  electro-dialysis. 


III.  Further  variation  of  the  course  of  electro¬ 
dialysis  is  obtained  by  using  for  the  anodic  membrane 
a  variety  of  substances  not  originating  from  blood, 
e.g.,  egg-albumin,  gelatin,  gliadin,  nucleic  acid,  etc. 
The  same  differences  are  obtained  between  membranes 
obtained  by  impregnation  and  by  shaking  with 
protein.  The  course  of  electro-dialysis  using  an  egg- 
albumin  membrane  strongly  resembled  that  with 
serum-albumin.  P.  W.  Clutterbuck. 

Refractometric  investigation  of  serum-protein. 

I.  Determination  of  total  protein  content  from 
the  refractive  index.  II.  Robertson's  method 
for  the  determination  of  protein.  D.  von  Deseo 
(Biochem.  Z.,  1930,  217,  185—196,  197— 211).— I. 
The  changes  in  the  refractive  index  and  in  the  specific 
gravity  of  serum  which  correspond  with  regular 
changes  in  the  total  protein  content  have  been  deter¬ 
mined  and  hence  this  content  can  be  deduced  either 
from  the  refractive  index  (provided  allowance  is  marie 
for  the  influence  of  water  and  of  non-protein  con¬ 
stituents)  or  from  the  specific  gravity  (if  the  effect  of 
non-protein  matter  is  taken  into  account). 

II.  When  protein  is  coagulated  in  or  salted  out 
from  serum  the  former  carries  with  it  bound  water 
and  the  optical  properties  of  the  supernatant  liquid 
are  consequently  altered.  Robertson  (A.,  1915,  ii, 
851)  did  not  take  this  into  account  and  hence  the 
use  of  his  figures  frequently  gives  incorrect  results. 

W.  McCartney. 

Determination  of  protein  in  blood-serum.  F. 
Grendel  (Pharm.  Weekblad,  1930,  67,  1—20).— The 
average  increase  in  refractive  index  for  1%  of  pure 
serum-albumin  or  -globulin  from  horse,  ox,  and  man, 
is  000190±5%.  In  Robertson’s  determination,  the 
factor  0-00150  must  be  employed  for  human  or  ox 
globulin,  and  0-00130  for  horse  globulin;  the  factor 
for  albumin  for  the  three  sera  is  0-00205.  The  values 
obtained  by  refractometric  methods  are  approximate 
only.  The  viscosity  method  of  Naegeli  and  Rohrer  is 
also  unsatisfactory,  since  the  viscosity  does  not  depend 
only  on  the  total  quantity  of  proteins  and  the 
relative  proportions  of  albumin  and  globulin.  The 
globulin  contents  of  normal  horse  or  ox  serum  are 
respectively  5-8  and  5-3%,  the  albumin  contents  3-1 
and  3-4%;  for  normal  human  serum  the  figures  are 
globulin  2 — 2-5  and  albumin  5-5 — 7-0%,  being  lower 
For  children.  S.  I.  Levy. 

Micro-determination  of  urea  in  blood  and  other 
body  fluids.  V.  Piovano  (Rass.  Clin.  Terap.  Sci. 
Aff.,  1928,  27,  458—466;  Chem.  Zentr.,  1929,  ii, 
1189). — The  method  depends  on  the  determination  of 
the  carbon  dioxide  produced  by  the  action  of  urease. 

A.  A.  Eldridge. 

Micro-Kjeldahl  method.  W.  J.  Young  (Austral. 

J.  Exp.  Biol.,  1929,  6,  315 — 316). — A  rapid  method 
especially  convenient  for  the  determination  of  non¬ 
protein-nitrogen  in  blood  is  described. 

T.  R.  Seshadri. 

Influence  of  poisons  which  inhibit  oxidation  on 
the  formation  of  ammonia  in  the  blood  of  mam¬ 
mals  and  birds.  I.  Enoch  (Biochem.  Z.,  1929, 
216,  457 — 461). — In-dog’s  blood  the  ammonia  content 
does  not  increase  either  in  presence  of  oxygen  or 
after  poisoning  with  carbon  monoxide  or  sodium 
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cyanide  during  the  first  4  hrs.,  and  after  24  hrs.  the 
same  small  increase  was  obtained  in  all  cases.  In  the 
blood  of  geese  the  ammonia  content  increases  slowly 
in  the  unpoisoned  animal  and  more  quickly  in  the 
poisoned,  but  in  both  cases  comes  to  the  same  final 
value.  The  increase  in  goose  blood  is  much  greater 
than  with  dog’s  blood.  Addition  of  small  amounts  of 
quinine  to  goose  blood  also  causes  a-  small  increase  of 
the  ammonia  content.  P.  W.  Clutterbuck. 

Physico-chemical  state  of  cholesteryl  esters 
and  lecithin  in  blood-serum  and  -plasma.  M. 
Machebceuf  (Rev.  gen.  Colloid.,  1929,  7,  351 — 357, 
393— 405).— See  A.,  1929,  1326. 

Determination  of  cholesterol  in  small  amounts 
of  blood.  D.  C.  Y.  Shen  (Chinese  J.  Physiol.,  1929, 
3,  405 — 408). — Blood  (1  c.c.)  is  dried  on  a  fat-free 
filter-paper  and  extracted  with  hot  chloroform  for 
about  1  hr.  The  cold  extract  is  made  up  to  10  c.c. 
with  chloroform,  acetic  anhydride  (2  c.c.)  and  sul¬ 
phuric  acid  (0-2  c.c.)  are  added,  and  the  mixture, 
after  keeping  at  a  temperature  below  25°  for  8 — 24 
hrs,,  when  a  permanent  brown  colour  develops,  is 
compared  colorimetrically  with  a  standard  solution 
of  cholesterol  in  chloroform,  treated  in  the  same  way. 

W.  0.  Kermack. 

Methylglyoxal  as  the  product  of  glycolysis  by 
blood-corpuscles.  E.  Widmann  (Biochem.  Z., 

1929,  216,  479 — 492). — Co-enzyme  is  necessary  for 
the  conversion  of  hexose  into  hexosediphosphate  and 
of  methylglyoxal  into  lactic  acid,  but  is  unnecessary  for 
the  dismutation  of  hexosediphosphate  to  methyl¬ 
glyoxal.  When,  therefore,  magnesium  hexosedi¬ 
phosphate  is  treated  with  the  co-enzyme-free  blood- 
corpuscles  of  horse,  sheep,  or  rabbit  (either  as  macerate 
or  as  acetone-dried  preparation)  the  formation  of 
methylglyoxal  is  readily  detected  and  amounts  to 
75%  of  the  sugar  utilised.  P.  W.  Clutterbuck. 

Blood-sugar.  So-called  protein-sugar  in 
blood.  P.  Ron  a  and  W.  Fabisch  (Biochem.  Z., 

1930,  217,  1 — 33). — Determinations,  by  the  method 
of  Hagedorn  and  Jensen  and  by  that  employing 
R.  coli,  of  the  dextrose  content  of  normal  human 
blood  give  concordant  results,  showing  that  in  both 
cases  only  dextrose  is  determined.  Dextrose  is  not 
formed  during  the  hydrolysis  of  blood-plasma. 

W.  McCartney. 

Reducing  substances  of  pigeons’  blood.  J.M. 
Gullaxd  and  R.  A.  Peters  (Biochem.  J.,  1930,  24, 
91—103). — Although  the  total  reducing  value  of 
pigeons’  blood  by  the  Hagedorn  and  Jensen  method 
is  approximately  200  mg.  per  100  c.c.  only  135  mg. dr 
1 5  mg.  of  this  can  be  dextrose.  The  residual  reducing 
values  obtained  after  glycolysis  and  during  insulin 
convulsions  are  due  to  the  presence  of  other  reducing 
substances.  Filtrates  prepared  from  the  blood  by 
different  methods  contain  different  proportions  of 
ergothioneine,  uric  acid,  and  glutathione  (aliphatic 
thiol  compounds).  These  substances  when  determined 
by  a  “  cold  ”  Hagedorn  and  Jensen  method  and 
referred  to  dextrose  (100)  yield  the  following  corre¬ 
sponding  values.  Uric  acid  53,  glutathione  17  (hot 
45),  and  ergothioneine  56.  Zinc  filtrates  (Hagedorn 
and  Jensen  method)  are  the  most  trustworthy  for 
determining  reducing  substances  in  avian  blood,  but 


they  contain  in  addition  to  dextrose,  ergothioneine 
and  some  other  unknown  substances  reducing  the 
ferricyanide  reagent.  Approximately  60%  of  the 
residual  value  is  not  accounted  for  by  ergothioneine. 
The  zinc  filtrates  do  not  contain  aliphatic  -S'S'  and 
•SH  compounds.  There  are  no  significant  variations 
from  the  normal  in  birds  suffering  from  vitamin-H 
deficiency.  S.  S.  Zilya. 

Simple  calculation  of  sugar  content  as  deter¬ 
mined  by  tbe  method  of  Hagedorn  and  Jensen. 
S.  E.  de  Jongh  (Biochem.  Z„  1929,  216,  400).— The 
amount  of  sugar  in  mg.  as  determined  by  the  use  of 
the  Hagcdorn-Jensen  technique  may  be  calculated 
from  the  formula  0-358A  —  BjC,  where  A  is  the  mean 
titration  of  the  blank,  B  the  titration  of  the  unknown 
solution,  and  C  the  mean  titration  of  2  c.c.  of  the 
potassium  iodate  solution,  all  in  c.c.  of  thiosulphate 
solution.  P.  W.  Clutterbuck. 

Influence  of  food  on  blood-sugar  regulation. 
II.  (1)  Potato  feeding.  (2)  Influence  of  calcium 
chloride  solution  and  Carlsbad  water  on  the 
sugar  tolerance.  III.  Investigation  with  Carls¬ 
bad  water  and  animals  nourished  on  green  food 
or  potatoes.  E.  Geiger  and  H.  Kropf  (Arch.  exp. 
Path.  Pharm.,  1930,  147,  272—280,  281— 287).— II. 
Rabbits  fed  on  a  potato  diet  poor  in  calcium  develop 
a  high  fasting  blood-sugar  level  with  reduced  sugar 
tolerance.  A  similar  effect  results  from  continued 
administration  of  calcium  chloride  solution  if  an  oat 
diet  is  employed,  but  not  with  a  diet  of  greens.  The 
high  sugar  tolerance  of  rabbits  fed  on  oats  is  not 
altered  by  the  administration  of  Carlsbad  water. 

III.  Administration  of  Carlsbad  water  to  rabbits 
on  potatoes  or  greens  increases  the  sugar  tolerance 
and  lowers  the  fasting  blood-sugar  level.  Similar 
results  were  obtained  with  Carlsbad  water  which  had 
been  neutralised  with  acid,  as  well  as  with  synthetic 
solutions  containing  calcium,  sodium,  potassium,  and 
magnesium  in  the  same  proportions  as  in  the  natural 
water.  W.  0.  Kermack. 

Action  of  sodium  nitrite  on  blood-sugar.  E. 
Herzfeld  and  R.  Kruger  (Klin.  Woch.,  1929,  8, 
1174 — 1175;  Chem.  Zentr.,  1929,  ii,  1312). — Injec¬ 
tion  of  sodium  nitrite  into  animals,  or  normal  or 
diabetic  man,  leads  to  a  fall,  and  then  a  rise,  in  the 
blood-sugar.  A.  A.  Eldridge. 

Action  of  physical  factors  on  the  catalase  of 
blood.  A.  I.  Alexeev  (Biochem.  Z.,  1929,  216, 
301 — 312). — In  man,  the  intensity  of  the  action  of 
blood-catalase  varies  considerably  during  the  day 
being  much  greater  in  the  morning.  The  changes  do 
not  run  parallel  with  periods  of  digestion  etc.,  but 
are  explained  in  terms  of  change  of  physical  (c.g., 
climatic)  factors.  The  catalase  activity  of  the  blood 
decreases  on  raising  and  increases  on  lowering  the 
temperature  and  is  strongly  increased  under  the  action 
of  wind.  A  parallelism  is  obtained  between  the 
catalase  activity  and  the  amount  of  haemoglobin  of 
the  blood.  P.  W.  Clutterbuck. 

Blood  of  cattle  and  sheep  in  Australia.  J.  H. 
Norris  and  W.  E.  Chamberlin  (Austral.  J.  Exp.  Biol., 
1929,  6,  285 — 300). — In  order  to  provide  standards  of 
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comparison,  determinations  have  been  made  of  sugar, 
calcium,  urea,  non-protein-nitrogen,  uric  acid,  creatin¬ 
ine,  inorganic  phosphate,  and  in  some  cases  moisture 
content.  The  results  for  uric  acid,  which  are  much 
higher  than  the  maximum  found  elsewhere,  are  similar 
to  the  high  results  obtained  in  the  case  of  human 
blood  in  Australia.  T.  R.  Seshadri. 

Determination  of  diffusible  and  non-diffusible 
serum-calcium.  D.  M.  Greenberg  and  L. 
Gunther  (J.  Biol.  Chem.,  1930,  85,  491— 508).— Of 
the  serum  from  12  c.c.  of  blood,  2  c.c.  are  used  for 
determination  of  total  calcium,  0-5  c.c.  for  deter¬ 
mination  of  proteins,  and  the  remainder  is  subjected 
to  ultrafiltration  in  a  special  apparatus,  the  diffusible 
calcium  being  determined  in  the  filtrate.  After  form¬ 
ation  of  the  clot  no  further  change  takes  place  in  the 
calcium  of  the  serum  in  contact  with  the  clot  within 
24  hrs.  Changes  of  pn  from  7  to  8,  brought  about  by 
varying  the  tension  of  carbon  dioxide,  had  no  effect 
on  the  partition  between  diffusible  and  non-diffusible 
calcium.  The  ratio  of  chloride  in  the  ultrafiltrate  to 
chloride  in  the  serum  is  the  same  as  that  obtained 
by  membrane  distribution  (cf.  Loeb  and  Nichols,  A., 
1927,  584).  Since  the  distribution  of  non-diffusible 
and  diffusible  calcium  at  constant  pa  and  protein  con¬ 
centration  conforms  to  the  Langmuir  adsorption  iso¬ 
therm  (J.  Amer.  Chem.  Soc.,  1918,  40,  384)  the  limit¬ 
ing  amount  of  calcium  which  can  be  bound  by  the 
serum-proteins,  whatever  the  concentration  of  ionic 
calcium,  is  not  much  greater  than  that  normally 
present.  C.  R.  Harington. 

Distribution  of  chlorine  in  blood.  Relation  to 
the  acid-base  equilibrium.  A.  Landau,  G.  Glass, 
and  S.  Kaminer  (Compt.  rend.  Soc.  Biol.,  1929, 101, 
394—596 ;  Chem.  Zentr.,  1929,  ii,  1703). — The  normal 
chlorine  contents  of  blood,  plasma,  and  corpuscles, 
respectively,  arc  :  2-70— 3-02,  3-41 — 3-62,  and  1-70 — 
1’95  g.  per  litre.  The  relation  corpuscle-chlorine/ 
plasma-chlorine  normally  varies  only  between  0-47 
and  0-55,  but  is  affected  by  pathological  conditions. 

A.  A.  Eldridge. 

Vanadium  in  the  blood  of  the  Asddia.  M. 
AzIma  and  H.  Pied  (Compt.  rend.,  1930,  190,  220 — 
222). — The  precipitates  from  the  blood  of  three  species 
of  the  Ascidiidcs  and  two  Botryllida:  obtained  after 
treatment  with  boiling  alcohol  were  examined  in  the 
arc  spectrum.  Vanadium  occurred  in  all  species,  but 
only  in  traces  in  the  second  group  ;  in  addition  silicon, 
aluminium,  sodium,  magnesium,  and  calcium  were 
observed  in  the  precipitates  or  in  the  filtrates,  whilst 
titanium  and  traces  of  silver  were  found  in  the  pre¬ 
cipitates  from  both  species  of  the  Botryllidce.  Phos¬ 
phorus  was  observed  in  all  the  precipitates  with  the 
exception  of  that  derived  from  Phallusia  mamillata. 

C.  C.  N.  Vass. 

Distribution  of  zinc  in  the  blood  of  man  and 
the  higher  animals.  A.  I.  Burstein  (Biochem.  Z., 
|929,  216,  449 — 456).— The  concentration  of  zinc  in 
|ne  corpuscles  is  greater  than  that  in  the  plasma  of 
the  blood  of  man,  ox,  sheep,  dog,  rabbit,  and  guinea- 
P*g,  the  ratio  of  the  concentrations  varying  from  1-88 
to  2-68.  Tables  show  the  concentration  of  zinc  in 
®g.  per  100  c.c.  and  also  the  above  ratios. 

P.  W.  Clutterbuck. 


Action  of  chloroform  on  mammalian  plasma 
and  serum.  P.  Bordet  (Compt.  rend.  Soc.  Biol., 
1929,  100,  751—753 ;  Chem.  Zentr.,  1929,  ii,  1554— 
1555). — Reactivation  to  coagulability  of  inactive 
rabbit’s  serum  by  treatment  with  chloroform  takes 
place  only  with  sera  of  high  serozyme  content. 
Chloroform  in  serum  both  causes  (in  presence  of  lime) 
the  formation  of  thrombin  and  arrests  its  decompos¬ 
ition.  A.  A.  Eldridge. 

Normal  antithrombin  and  its  relation  to  the 
production  of  thrombin  by  cytozyme  or  chloro¬ 
form.  P.  Bordet  (Compt.  rend.  Soc.  Biol.,  1929, 
100,  753 — 755;  Chem.  Zentr.,  1929,  ii,  1554). — Serum 
activated  by  chloroform  can  be  inactivated  by  addi¬ 
tion  of  aged  inactive  serum,  and  it  cannot  then  be 
activated  by  chloroform.  Antithrombin  is  decom¬ 
posed  at  65°  and  is  precipitated  from  solution  with 
chloroform.  Thrombin  originating  from  the  action 
of  cytozyme  on  serum  is  also  decomposed  by  anti¬ 
thrombin.  A.  A.  Eldridge. 

Antigenic  properties  of  colloidal  metals.  L.  A, 
Silber  and  W.  Friese  (Zhur.  exp.  Biol.  Med.,  1929, 
11,  128 — 135). — Long-continued  intravenous  injection 
of  colloidal  iron  or  gold  into  rabbits  induces  in  the 
serum  the  ability  to  react  with  the  colloidal  metals 
at  great  dilution.  Chemical  Abstracts. 

Antigenic  properties  of  arsenic.  V.  Tscher- 
nokhvostov  and  L.  Katz  (Zhur.  exp.  Biol.  Med., 
1929,  11,  136 — 141). — Colloidal  arsenious  sulphide 
can  act  as  a  real  antigen.  Chemical  Abstracts. 

Haemolytic  action  of  saponin.  K.  Hara  (J. 
Biochem.  Japan,  1929,  11,  69— 78).— The  action  is 
least  at  pa  7-0.  Chemical  Abstracts. 

Haemolytic  component  of  phenylhydrazine 
hydrochloride.  E.  V.  Allen  and  I.  H.  Page 
(Arch.  exp.  Path.  Pharm.,  1930,  147,  211 — 218). — 
Administration  of  hydrazine  sulphate  or  of  semicarb- 
azide  to  a  dog  does  not  cause  a  reduction  in  the 
number  of  its  red  blood-cells.  Diphenylhydrazine 
and  azobenzene  produce  marked  luemolysis,  whilst 
nitrobenzene,  aniline,  and  acetanilide  exhibit  a  similar 
effect.  It  is  concluded  that  the  phenyl  group  plays 
the  essential  role  in  ha;moIysis  by  phenylhydrazine. 

*W.  O.  Kermack. 

Dextrose  and  normohaemolysins.  I.  Djuricic 
(Compt.  rend.  Soc.  Biol.,  1929,  100,  1224—1225; 
Chem.  Zentr.,  1929,  ii,  1704). — Dextrose  has  no 
influence  on  haemolysis  by  hsemolysin ;  hence  the 
mechanism  is  not  that  in  hypertonia  and  is  not 
accompanied  by  colloidal  changes  of  the  proteins  of 
the  surface  layer.  A.  A.  Eldridge. 

Haemolysis.  I.  Pancreas-lipase.  H.  Puri¬ 
fication  of  an  amboceptor  of  haemolysis.  III. 
Combination  of  a  purified  amboceptor  with 
erythrocytes.  H.  von  Euler  and  E.  Brunius 
(Arkiv  Kemi,  Min.,  Geol.,  1929,  10,  b,  No.  4,  6  pp., 
No.  8,  6  pp. ;  a,  No.  5,  6  pp.). — A  series  of  researches 
designed  to  throw  light  on  the  analogy  between  the 
action  of  complement  on  erythrocytes  in  the  presence 
of  amboceptor,  and  the  action  of  lipase  on  substrate 
in  the  presence  of  albumin.  1.  The  haemolytic 
action  of  lipase  prepared  from  pig’s  pancreas  by 
the  method  of  Willstatter  and  Waldschmidt-Leitz 
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(A.,  1923,  i,  403)  was  unchanged  by  previously  heat¬ 
ing  the  enzyme  at  70°  for  10  min.  The  haemolysis 
was,  however,  inhibited  by  the  addition  of  serum 
from  the  dog  or  guinea-pig,  whilst  the  haemolysis  pro¬ 
duced  by  the  unheated  enzyme  was  not  affected.'  The 
factor  producing  the  haemolysis  which  is  inhibited  by 
serum  is  therefore  thermolabile.  Comparable  results 
were  obtained  using  erythrocytes  which  had  been 
sensitised  by  digestion  with  amboceptor  for  an  hour 
at  37-'. 

II.  Dogs  were  immunised  by  the  injection  of  goat’s 
red  blood-corpuscles  and  from  the  serum  a  concen¬ 
trated  preparation  of  amboceptor  was  obtained  by 
first  precipitating  the  globulin  with  30%  saturated 
ammonium  sulphate  and  then  increasing  the  satur¬ 
ation  to  46%,  when  the  amboceptor  was  completely 
precipitated.  The  precipitate  was.  dissolved  in  water, 
dialysed  free  from  salt,  and  the  amboceptor  pre¬ 
cipitated  with  colloidal  ferric  hydroxide  and  taken 
up  with  0-3 -disodium  hydrogen  phosphate.  The 
phosphate  was  precipitated  with  magnesium  acetate 
and  ammonia,  and  the  amboceptor  adsorbed  from 
acid  solution  by  clay  suspension  and-  again  set  free 
by  sodium  phosphate.  A  concentration  of  25  times 
the  original  was  obtained. 

III.  Purified  amboceptor  was  prepared  from  the 

immune  serum  of  the  dog  as  above,  but  finally  pre¬ 
cipitated  repeatedly  with  one  third  saturated  ammon¬ 
ium  sulphate  instead  of  the  adsorption  by  clay,  giving 
a  concentration  30—33  times  the  original.  The 
degree  of  absorption  of  this  preparation  by  erythro¬ 
cytes  was  identical  with  that  of  an  immune  serum  of 
the  same  amboceptor  concentration.  It  is  calculated 
that  0-02  sq.  m.  of  erythrocyte-surface  combines  with 
500  amboceptor-units.  K.  V.  Thbiann. 

Human  brain.  M.  Veress  (Magyar  orvosi  Arch., 
1929,  [ii],  29,  74—83  ;  Chem.  Zentr.,  1929,  ii,  1019).— 
Iron  detected  in  normal  human  brain  does  not  originate 
from  hemoglobin  of  red  blood-corpuscles. 

A.  A.  Eldridge. 

Glutathione  content  of  the  stomach.  H.  C. 
Chang  and  S.  M.  Ling  (Chinese  J.  Physiol.,  1929,  3, 
341— 352).— At  rest  the  sulphydryl  contents  of  the 
mucous  membrane  from  the  pylorus  and  fundus 
regions  of  the  dog’s  stomach,  determined  by  Tunni- 
cliffe’s  method,  are  not  significantly  different;  No 
change  occurs  as  the  result  of  activity  either  after  a 
meal  or  after  injection  of  histamine. 

W.  0.  Kebmack. 

Preparation  of  glutathione  from  yeast  and 
liver.  N.  W.  Pirie  (Biochem.  J.,  1930,  24,  51 — 
54.;  cf.  Hopkins,  A.,  1929,  1491).— The  tissue  is 
treated  with  a  mixture  of  sulphuric  acid,  alcohol,  and 
ether,  and  to  the  filtrate,  after  being  made  0-5A7  with 
sulphuric  acid,  cuprous  oxide  is  added.  The  cuprous 
compound  is  then  decomposed  with  hydrogen  sulphide 
and  glutathione  is  crystallised  from  the  concentrated 
solution.  S.  S.  Zilva. 

Glutathione  content  of  denervated  skeletal 
muscle.  M.  Okuda  (J.  Biochem.  Japan,  1929,  11, 
183— 190).— Diminution  in  weight  of  denervated 
muscle  follows  an  increase  in  its  glutathione  content  ; 
increased  metabolism  may  be  indicated. 

Chemical  Abstracts. 


Enzyme  activity  of  mummified  muscle.  E. 
Sehrt  (Klin.  Woch.,  1929,  8,  1177— 1178;  Chem. 
Zentr.,  1929,  ii,  1419). — Muscle  of  a  3000-year-old 
mummy  showed  strong  precipitin,  glycolytic  enzyme, 
and  respiratory  enzyme  reactions. 

A.  A.  Eldridge. 

Creatine  and  phosphoric  acid  content  of 
various  portions  of  the  heart.  H.  Vollmer  (Z. 
ges.  exp.  Med.,  1929,  65,  522—534;  Chem.  Zentr., 

1929,  ii,  1020). — The  ventricle  of.  the  calf’s  or  lamb’s 
heart  often  contains  twice  as  much  inorganic  phos¬ 
phoric  acid  as  the  auricle  or  aorta ;  in  young  animals 
the  quantities  are  equal  or  in  the  ratio  1  :  0-8.  The 
ratio  of  the  creatine  contents  is  about  the  same,  75% 
being  combined  with  phosphoric  acid.  In  man  the 
ratio  of  creatine  values  is  1:  0-28. 

A.  A.  Eldridge. 

Solubility  of  glycogen.  M.  Kerly  (Biochem.  J., 

1930,  24,  67— 76).— Glycogen  from  mussels  prepared 

without  boiling  with  alkali  takes  from  3  to  4  days  to 
reach  saturation  in  water.  A  similar  sample  boiled 
for  2J  hrs.  with  60%  potassium  hydroxide  gives  a 
slightly  higher  value  within  a  few  hours.  The  solu¬ 
bility  in  water  of  mussel-glycogen  not  boiled  with 
potassium  hydroxide  at  0°  is  16%,  at  20°  17-7%,  arid 
at  37°  at  least  40%;  that  from  skeletal  muscle  of 
frogs  14- 9%  at  20°,  and  from  rabbit  liver  21%  at  20°. 
Curves  are  given  showing  the  decreasing  solubility  of 
glycogen  with  increasing  concentration  of  alcohol  in 
the  presence  of  potassium  acetate,  potassium  trichloro- 
acetate,  potassium  chloride,  potassium  hydroxide, 
and  trichloroacetic  acid.  When  glycogen  prepared 
from  mussels  is  precipitated  with  alcohol  after  two 
precipitations  the  nitrogen  content  of  the  preparation 
increases,  the  phosphorus  content  remaining  nearly 
constant.  A  micro-modification  of  Pfliiger’s  method 
of  determining  glycogen  based  on  its  solubility  in 
aqueous  alcohol  is  described.  "  ,  S.  S.  Zilva. 

Fats  of  Japanese  birds.  VIII,  IX.  R.  Koyama 
(J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  210 — 212b). — 
The  properties  of  the  fats  obtained  from  various 
Japanese  birds  are  described.  A.  A.  Goldberg. 

Fats  of  Japanese  birds.  X.  R.  Koyama  (J. 
Soc.  Chem.  Ind.  Japan,  1929,  32,  255 — 256b). — The 
characteristics  of  the  fats  of  Merula  eumomus,  Tem- 
minck,  M.  pallida,  Gmelin,  M .  chrysolaus,  Temminck, 
and  M.  celasnops  celcenops,  Stejneger,  are  recorded. 

C.  C.  N.  Vass. 

Unsaturated  fatty  acids  of  human  liver.  I — III. 
P.  Muller  (Arch.  exp.  Path.  Pharm.,  1930,  147, 
219—234,  235—239,  240— 244).— I.  Samples  of  crude 
oil  from  human  livers  had  iodine  values  varying 
from  77-5  to  148-5.  The  higher  the  percentage  of 
fat  in  liver  the  lower  was  the  average  iodine  value. 
Attempts  to  separate  the  saturated  and  unsaturated 
fatty  acids  through  their  lead  salts  were  unsuccessful 
because  of  the  oxidation  of  the  unsaturated  acids 
during  the  process.  When  the  methyl  esters  of  the 
crude  fatty  acids  were  distilled  at  0-2 — 0-5  mm.  con¬ 
siderable  losses  occurred  in  the  unsaturated  acids  and 
separation  was  incomplete,  but  by  brominating  cer¬ 
tain  of  the  fractions  oleic  acid  and  arachidonic  acid 
were  detected. 

II.  By  a  modification  of  the  method  a  second  un- 
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saturated  acid,  Ci6H2602,  containing  three-  double 
linkings  was  also  detected  and  isolated  as the  hexa- 
bramide,  C16H2802Br„,  in.  p.  122°.  . 

III.  The  percentage  of  highly  unsaturated  fatty 
aoids  in  the  liver -fat  was  determined  by  converting 
them  into  their  bromine  additive  products  and  weigh¬ 
ing  the  solid  >  bromo-derivatives.  When  the  per¬ 
centage  of  fat  in  the  liver  increased  the  percentage  of 
highly  saturated  fatty  acids  decreased,  but  to  such 
a  degree  that  the  percentage  of  these  acids  calculated 
on  the  original  liver  is  approximately  constant. 

W.  0.  Kekmack. 

Skin.  III.  Sugar  content  of  the  skin  under 
physiological  and  pathological  conditions.  E. 
Urbach  and  G.  Siciier  (Arch-  Derm.  Syph.,  1929, 
157,  160—182 ;  Chem.  Zentr.,  1929,  ii,  907).— Values 
of  the  sugar  content  of  the  skin  and  blood,  respectively, 
are:  man  47,  98;  rabbit  117,  109;  guinea-pig  119, 
117;  rat  80,  83 ;  dog  60,  92;  mouse  53,  108  mg. 
per  100  g.  (c.c.).  After  administration  of  sugar  the 
skin-sugar  increases  like  the  blood-sugar  and  returns 
to  normal  values.  The  skin-sugar  is  diminished  by 
insulin.  The  effect  of  pathological  conditions  of  the 
skin  is  described.  A.  A.  Eldridge. 

Spectrographic  analysis  of  the  ash  of  organs. 
P..Dutoit  and  C.  Zbinden  (Compt.  rend.,  1930,  190, 
172 — 173).— Though  the  range  of  the  spectra  studied 
does  not  include  all  the  mineral  elements,  e.g.,  boron, 
the  saine  metals  have  been  observed  as  were  found  in 
the  blood  (A.,  1929,  952).  Silver  accumulates  in  the 
uterus,  ovaries,  and  thyroid,  in  small  quantities  in 
the  other  organs;  with  traces  in  the  heart,  spleen,  and 
kidney.  Aluminium  is  found  in  all  the  organs, 
especially  in  the  lungs,  kidney,  heart,  and  suprarenal 
glands.  Cobalt  and  nickel  are  found  in  all  organs 
except  the  liver,  but  to  a  greater  concentration  in  the 
pancreas.  Chromium  occurs  in  traces  in  all  the 
organs,  somewhat- more  concentrated  in  the  thyroid 
arid  spleen.  Copper  is  abundant  in  the  lungs,  liver, 
and  heart,  and  least  in  the  kidney  and  splfeen.  Lead 
is  relatively  abundant  in  all  organs,  especially  in  the 
pancreas,  liver,  and  thyroid,  and  least  in  the  spleen, 
uterus,  and  ovaries.  Tin  occurs  in  all  organs,  chiefly 
in  the'brain,  spleen,  and  thyroid.  Zinc  predominates 
in  the  genital  organs  and  the  thyroid,  but  is  absent 
from  the  heart. '  Titanium  accumulates  in  the  lungs ; 
only  traces  occur  in  the  other  organs. 

C.  C.  N.  Vass. 

Determination  of  total  chlorides  in  tissue. 
W.  R.  Mankin  (Med.  J.  Austral.,  1929,  2,  358— 
366). — The  material  (0-2 — 1-0  g.)  is  digested  with 
0-OlW-silver  nitrate  solution  (5 — 10  c.c.)  and  concen¬ 
trated  nitric  acid  (5  c.c.)  in  a  boiling  water-bath  until 
the  volume  is  3  c.c.,  the  cooled  solution  being  diluted 
and  titrated  with  0-01iV-ammonium  thiocyanate. 
Egg-white  and  -yolk  contained,  respectively,  1-39 — 
2-02  and  1-23 — 1-74  mg.  of  chlorine  per  g.  There  is 
considerable  variation,  but  for  the  same  egg  the  white 
usually  contains  more  chlorine  than  the  yolk. 

Chemical  Abstracts. 

Iodine  as  a  biogenic  element.  XIX.  Iodine 
content  of  the  normal  animal  organism.  XX. 
Influence  of  oral  administration  of  small  amounts 
of  "inorganic  iodine  on  the  iodine  content  of  the 


animal  organism.  E.  Maurer  and  H.  Ducrue 
(Biochem.  Z.,  1930,  217,  227—230,  231—235).— 
XIX.  The  iodine  content  of  various  organs  of  female 
rabbits  has  been  determined.  Great  variations  were 
found  in  the  proportion  of  iodine  in  the  thyroid 
glands  and  differences  were  also  found  in  the  iodine 
contents  of  the  two  halves  of  the  glands.  Of  the 
other  parts  investigated  the  ovaries  had  the  highest 
iodine  content.  The  iodine  content  of  the  various 
parts  of  the  organism  does  not  depend  on  that  of  the 
thyroid  gland.  : 

XX.  Small  doses  of  potassium  iodide  were  adminis¬ 
tered  to  female  rabbits  and  after  24  hrs.  the  iodine 
content  of  various  organs  was  determined.  In  all 
parts  various  increases  were  found  and  only  in  those 
concerned  with  iodine  excretion  was  the  increase 
great.  After  96  hrs.  the  iodine  content  in  almost  all 
parts  had  fallen  to  the  normal  level. 

W.  McCartney. 

Microscopical  examination  of  wool  fibres.  R. 
Burgess  arid  C.  Remington  (J.  Roy.  Micros.  Soc., 
1929,  49,  341—348). — When  wool  fibres  are  treated 
with  Pauly’s  reagent  staining  takes  place  only  where 
the  epithelial  scales  of  the  fibres  have  sustained 
damage.  The  test  has  been  found  of  great  practical 
value  in  the  technical  examination  of  wool  fibres. 
By  the  application  of  the  Totani  reaction  evidence 
has  been  obtained  that,  both  tyrosine  and  histidine 
in  the  fibre  unite  with  the  Pauly  reagent  to  produce 
the  brownish-red  colour.  W.  O.  Kermack. 

The  sulphur  linking  in  wool.  C.  Rimington 
(Biochem.  J.,  1930,  24,  205— 207).— Free  -S-S-  or 
•SH  groups  are  not  present  in  undamaged  wool  and 
can  be  induced  only  by  the  action  of  alkalis  or  of 
ultra-violet  radiation.  S.  S.  Zilva. 

Secretion  and  composition  of  milk  in  non- 
physiological  activity  of  the  male  mamma.  A. 
Trautmann  and  P.  Luy  (Deut.  tierarztl.  Woch.,  1929, 
37,  305— 307;  Chem.  Zentr.,  1929,  ii,  1176).— The 
milk  of  a  he-goat  had  d  1-028 — 1-035,  and  contained  : 
dry  substance  14-9,  ash  0-85,  fat  4-5%.  The  effect  of 
hormonal  preparations  was  investigated. 

A.  A.  Eldridge. 

Factors  affecting  yield  and  quality  of  milk. 
II.  Variations  in  successive  lactations.  J.  Glen 
and  A.  C.  M’Candlish  (J.  Agric.  Sci.,  1930,  20,  45 — 
52;  cf.  Kay  and  M’Candlish,  A.,  1929,  487).— Milk 
and  butter-fat  production  of  cows  rises  to  a  maximum 
at  the  fifth  lactation  period  corresponding  with  7  years 
of  age,  after  which  yields  fluctuate  but  show  a  down¬ 
ward  tendency.  The  milk-fat  percentage  is-  highest 
in  the  first  lactation,  drops  markedly  in  the  second, 
remains  steady  with  a  downward  tendency  for  several 
lactations,  and  then  decreases.  E.  Holmes. 

Fate  of  caseinogen  in  milk ,  retention.  C. 
Porcher  and  E.  Muefet  (Compt.  rend.  Soc.  Biol., 
1929, 100,  1049;  Chem.  Zentr.,  1929,  ii,  1025).— The 
leucocytary  enzymes  appear  to  decompose  caseinogen 
readily,  removing  phosphorus  and  leaving  a  heat- 
coagulablo  protein.  A.  A.  Eldridge. 

Mode  of  combination  of  calcium  in  milk  and 
its  significance  in  clotting  by  rennin.-  M.  Rudi¬ 
ger  a-ndK.  Wurster  (Biochem.  Z.,  1929,  216,  367 — 
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399).— The  clotting  power  of  rennin  is  favourably 
influenced  by  addition  of  calcium  chloride  to  milk  up 
to  a  concentration  of  1-42%,  but  above  this  is  inhibited. 
By  addition  of  calcium  chloride  to  milk  and  whey 
the  acid  content  is  increased  to  a  maximum  and  then 
remains  constant.  The  shift  of  pn  is  not  sufficient  to 
account  for  the  acceleration  of  clotting  by  calcium 
chloride,  which  is  due  chiefly  to  change  in  the  phos¬ 
phate  relationships.  From  comparison  between  an 
inorganic  phosphate  system  and  milk  it  is  shown  that 
calcium  and  phosphate  ions  in  the  normal  concen¬ 
trations  of  milk  cannot  exist  as  stable  ions,  but  are 
retained  in  solution  colloidally  by  caseinogen.  The 
buffering  properties  of  milk  are  chiefly  due  to  the 
system  calcium  phosphate-caseinogen-citric  acid. 

P.  W.  Clutterbuck. 

Effect  of  the  pancreas  secretion  on  the  alkali 
reserve  of  the  blood  and  on  the  hydrogen-ion 
concentration  of  the  gland.  E.  Hammarsten  and 
E.  JoRrES  (Acta  mcd.  Scand.,  1928,  68,  10  pp. ; 
Chem.  Zentr.,  1929,  ii,  1022). — After  injection  of 
secretin  into  cats  the  pn  of  the  pancreas  was  increased, 
whilst  the  alkali  reserve  of  the  blood  remained 
unchanged.  A.  A.  Eldridge. 

Rdle  of  ions  and  electrolytes  in  the  process  of 
physiological  stimulation.  0.  V.  Nicolaiev 
(Zhur.  exp.  Biol.  Med.,  1929,  11,  114—126). — By 
increasing  the  calcium  chloride  or  sodium  hydrogen 
carbonate  content  of  the  perfusing  solution,  salivary 
secretion  by  an  isolated  salivary  gland  (dog)  is  in¬ 
creased  ;  increase  of  the  amount  of  sodium  or  potass¬ 
ium  chloride,  or  addition  of  hydrogen  or  magnesium 
chloride,  diminishes  the  salivary  flow.  Hence  ions 
play  an  essential  role  in  the  physiological  responsive¬ 
ness  of  tissue.  Chemical  Abstracts. 

Fractionation  of  Australian  snake  venoms.  I. 
Venom  of  death  adder  (Acanthoithis  antarcticus) . 
C.  H.  Kellaway,  M.  Freeman,  and  F.  E.  Williams 
(Austral.  J.  Exp.  Biol.,  1929,  6,  245 — 260). — Heating 
the  proteose  fraction  of  the  venom  caused  a  dimin¬ 
ution  of  activity.  Quantitative  fractionation  of  the 
venom  by  extraction  with  45%  ethyl  alcohol  is  un¬ 
attended  by  any  loss  of  total  activity  of  the  venom. 
When  injected  subcutaneously  in  mice  or  guinea-pigs 
the  insoluble  fraction  has  but  little  of  the  toxicity  of 
the  whole  venom,  whereas  it  possesses  all  the  coagulant 
activity.  The  soluble  fraction  contains  the  “  neuro¬ 
toxic  ”  principle,  which  has  a  curare-like  action.  The 
haemolytic  activity  is  evenly  distributed  in  both  frac¬ 
tions,  whereas  more  of  the  substance  which  stimulates 
plain  muscle  is  present  in  the  soluble  fraction.  Both 
fractions  are  equally  toxic  by  intravenous  injection 
in  mice  and  guinea-pigs.  T.  R.  Seshadri. 

Production  of  bile  pigments  in  vitro.  A.  von 
Czike  (Deut.  Arch.  klin.  Med.,  1929,  164,  236 — 242 ; 
Chem.  Zentr.,  1929,  ii,  1318). — Bilirubin  was  produced 
in  citrate  or  hirudin  plasma  kept  at  37°  for  24  hrs. 
Its  appearance  is  not  due  to  liberation  of  adsorbed 
bilirubin,  but  is  apparently  due  to  enzyme  action. 

A.  A.  Eldridge. 

Detection  of  bile  pigments  in  urine.  J.  Glass 
(Med.  Welt,  1929, 3,  824—825 ;  Chem.  Zentr.,  1929,  ii, 
1189).— Sodium  nitrite  and  concentrated  hydrochloric 
acid  are  employed  separately.  A.  A.  Eldridge, 


Determination  of  gaseous  tension  in  urine  and 
other  liquids  containing  carbonate.  F.  Mainzek 
and  C.  T.  Shen  (Pfliiger’s  Archiv,  1929,  222,  1—11; 
Chem.  Zentr.,  1929,  ii,  919). — A  method  for  the  deter¬ 
mination  of  the  gaseous  tension  of  small  quantities 
of  urine  is  described.  The  oxygen  pressure  in  human 
urine  is  23 — 101  (average  54)  mm.,  and  the  carbon 
dioxide  pressure  43 — 102  (average  81)  mm. 

A.  A.  Eldridge. 

Colorimetric  detection  of  acetone  in  urine.  C. 
Stich  (Pharm.  Zentr.,  1929,  70,  681). — A  modification 
of  the  standard  nitroprusside  test  for  the  detection 
of  acetone  in  urine  is  described.  E..  A.  Lunt. 

Detection  of  acetone  and  acetoacetic  acid  in 
urine.  P.  Horkheimer  (Munch,  rnecl.  Woch.,  1929, 
76,  1128—1129;  Chem.  Zentr.,  1929,  ii,  1052).- 
Lange’s  nitroprusside  reaction  indicates  the  presence 
of  acetoacetic  acid  in  diabetic  urine;  with  0-007%  a 
violet  ring  is  obtained  in  2  min.  A.  A.  Eldridge, 

Detection  of  ketonic  substances  in  urine.  J. 
Bazowski  and  H.  Szancer  (Pharm.  Zentr.,  1930,  71, 
4 — 5). — The  methods  of  detection  are  discussed.  It 
is  sufficient  to  employ  first  Lange’s  ring  test;  if  this 
gives  a  negative  result,  Lieben’s  iodoform  test  should 
be  applied.  It  is  not  necessary  to  distinguish  between 
acetone  and  acetoacetic  acid.  S.  I.  Levy. 

Determination  of  sugar  in  urine.  K.  Boden- 
dorf  and  A.  Kownatzki  (Apoth.-Ztg.,  1929,  44, 
636 — 637 ;  Chem.  Zentr.,  1929,  ii,  920).— The  urine 
is  treated  with  Fehling’s  solution  in  excess,  and  the 
excess  is  determined  colorimetrically. 

A.  A.  Eldridge. 

Lipin  excretion.  VII.  Partition  of  faecal 
lipins  in  bile  fistula  dogs.  W.  M.  SrERRY  (J.  Biol. 
Chem.,  1930,  85,  455 — 463). — As  in  normal  dogs,  the 
fsecal  lipins  of  dogs  with  a  bile  fistula  on  a  fat-free 
diet  are  confined  almost  entirely  to  the  solid  fractions 
of  the  faeces.  The  lipins  of  both  bacterial  and  non- 
bacterial  fractions  were  of  similar  composition,  and 
therefore  presumably  of  similar  origin;  the  distribu¬ 
tion  of  total  lipins  as  between  bacterial  and  non- 
bacterial  portions  was  variable.  When  fat  was  ad¬ 
ministered  to  such  dogs  the  unabsorbed  portion 
appeared  in  the  non-bacterial  solid  fraction  of  the 
faeces.  C.  R.  Harington. 

Viscosity  of  pathological  blood-sera.  E.  H. 
Fishberq  (J.  Biol.  Chem.,  1930,  85,  465—475).- 
The  viscosity  of  blood-serum  varies  relatively  little 
with  dilution,  or  with  changes  in  pa ;  it  is  increased 
by  saturation  with  carbon  dioxide  in  presence  of  the 
red  blood-corpuscles,  and  is  diminished  by  addition 
of  cholesterol  or  of  carbamide;  bile  acids  cause  an 
increase  in  viscosity.  That  these  phenomena  are  clue 
to  a  special  state  of  the  serum-proteins  is  indicated 
by  the  fact  that  the  viscosity  of  exudates  runs  parallel 
to  their  tendency  to  form  gels.  The  results  afford 
an  explanation  of  the  diminished  viscosity  of  the 
blood-serum  in  uraemia  and  the  increased  viscosity 
in  cyanosis  and  in  obstructive  jaundice. 

C.  R.  Harington. 

Reciprocal  action  of  chloride  and  alkali  on  the 
body  in  acute  diseases.  C.  Achard  and  M- 
Enachesco  (Compt.  rend.,  1930,  190,  91 — 93)-— 1“ 
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anormal  subject  administration  of  chloride  (10 — 15  g.) 
produces  a  large  chloride  excretion  and  an  alkaline 
urine  with  excretion  of  carbonate.  In  cases  of 
pneumonia  a  similar  administration  produces  only  a 
slight  rise  in  urinary  pu  and  carbonate  excretion 
along  with  slight  hastening  of  the  usual  chloride 
crisis.  In  angina  and  acute  rheumatism  it  produces 
j  only  a  slight  chloride  excretion  without  alkaline  urine. 
In  catarrhal  jaundice  half  the  salt  is  excreted,  showing 
a  less  stubborn  chloride  retention,  whilst  the  acid-base 
equilibrium  is  temporarily  modified  and  the  alkali 
reserve  is  scarcely  affected.  Administration  of  sodium 
hydrogen  carbonate  in  cases  of  pneumonia,  angina, 
or  pleurisy  is  followed  by  a  rapid  increase  in  the 
alkalinity  of  the  blood  and  urine  without  any  effect 
on  chloride  excretion.  In  acute  disease  with  chlorido 
retention  the  body  appears  to  have  an  affinity  for 
chloride  which  must  be  satisfied  before  excretion  can 
occur.  P.  G.  Marshall,. 

Allergens.  III.  Pollen  of  Alopecurus  (fox¬ 
tail  grass).  L.  F.  Loeb  (Klin.  Woch.,  1929,  8, 
926 — 927 ;  Chcm.  Zentr.,  1929,  ii,  1023). — The  sub¬ 
stance  giving  a  skin  reaction  in  hay-fever  is  contained 
in  the  precipitate  obtained  on  addition  of  alcohol  to 
the  aqueous  extract.  Either  it  is  a  protein  or  is 
combined  with  protein,  or  it  is  active  only  in  presence 
t  of  a  protein.  A.  A.  Eldridge. 

f  Influence  of  inorganic  elements  on  blood 
regeneration  in  nutritional  anaemia.  V.  C. 
Hyers  and  H.  H.  Beard  (J.  Amer.  Med.  Assoc., 
1929,  93,  1210— 1212).— When  iron  (0-5  mg.  daily)  is 
administered  to  rats  rendered  ansemic  by  an  exclusive 
milk  diet,  traces  (0-01 — 0-5  g.  (?))  of  manganese,  nickel, 

Sier,  germanium,  and  arsenic  all  promote  hoemo- 
in  regeneration.  Chemical  Abstracts. 

Iron  and  blood  regeneration.  Efiect  of  ultra¬ 
violet  rays  on  blood  regeneration  and  iron  meta- 
holism.  S.  Osato  and  S.  Tanaka  (Z.  ges.  exp.  Med., 
1929,  65,  692—704;  Chem.  Zentr.,  1929,  ii,  1022).— 
Animals  with  experimental  anaemia  experienced  rapid 
blood  regeneration  when  irradiated  with  ultra-violet 
rays.  Reserve  iron  was  mobilised  from  the  liver  and 
(when  present)  spleen  and  used  in  the  production  of 
blood  pigment.  There  was  a  simultaneous  retention 
of  iron.  A.  A.  Eldridge. 

Calcium  metabolism  in  arthritis.  E.  F.  F. 
Con*  (Arch.  Int.  Med.,  1930,  45,  136— 146).— A 
patient  suffering  from  hypertrophic  osteo-arthritis  on 
a  normal  diet  was  found  to  have  a  positive  calcium 
balance  (retention).  This  was  converted  into  a  neg¬ 
ative  balance  by  use  of  a  diet  low  in  calcium.  Phos¬ 
phoric  acid  greatly  retarded  loss  of  calcium  from  the 
system,  much  more  than  hydrochloric  acid  or  sodium 
salicylate.  The  latter  salt  and  acids  increased,  and 
sodium  hydrogen  carbonate  lowered,  the  calcium 
excreted  in  the  urine.  A  case  of  atrophic  osteo¬ 
arthritis  showed  a  negative  calcium  balance.  This 
'as  converted-  into  a  positive  balance  by  a  high- 
esleium  diet.  The  greatest  positive  balance  was 
Aown  during  administration  of  phosphoric  acid. 

J.  H.  Birkinshaav. 

Inhibition  of  lactic  acid  formation  in  cancer 
muscle.  S.  T.  Harrison  and  E.  Mellanby 


(Biochem.  J.,  1930,  24,  141 — 157). — The  aerobic  and 
anaerobic  glycolysis  of  cancer  tissue  is  inhibited  by 
pancreatic  extract ;  amylase-containing  extracts  from 
malt  diastase,  takadiastase,  and  salivary  gland  also 
inhibit  glycolysis.  Cancer  tissue  does  not  form  lactic 
acid  from  hexosediphosphate  or  hexosemonophos- 
phate.  In  the  soluble  muscle-enzyme  system  the 
production  of  lactic  acid  from  hexosediphosphate  but 
not  from  hexosemonophosphate  is  inhibited  by  pan¬ 
creatic  extract.  S.  S.  Zilva. 

Effect  of  transplanted  tumours  on  basal 
metabolism.  Y.  Yoshida  (Japan.  J.  Gastroenterol., 
1929,  1,  93 — 116). — The  growth  of  a  fowl  sarcoma  is 
accompanied  by7  an  increase  in  blood-lactic  acid  and 
a  decrease  in  -sugar  and  (with  fluctuation)  -lipoids; 
the  ratio  of  albumin  to  globulin  decreases,  whilst  the 
amino-nitrogen  and  fibrinogen  increase. 

Chemical  Abstracts. 

Lactic  acid  production  in  tumours.  A.  1. 
Virtanen  (Suomen  Kem.,  1929,  2,  19 — 22). — The 
optimum  reaction  for  lactic  acid  production  by  tumour 
tissue  is  about  pa  7*0,  the  activity  falling  to  about 
50%  of  the  maximum  at  pn  6-0.  The  reaction 
optimum  in  the  case  of  lactic  acid -producing  bacteria 
is  pa,  6*2,  and  in  blood  pa  7-5 — 8-0. 

W.  O.  Kkrmack. 

Composition  of  melanotic  pigment.  F.  Sciiaaf 
(Klin.  Woch.,  1929,  8,  1066—1068;  Chem.  Zentr., 
1929,  ii,  1551). — It  is  improbable  that  sulphur  is  an 
integral  constituent  of  melanin.  A.  A.  Eldridge. 

Physico-chemical  theory  of  caries.  D.  Entin 
(Z.  Stomatol.,  1929, 27, 239 — 274 ;  Chem.  Zentr.,  1929, 
ii,  1706). — Caries  is  regarded  as  latent  avitaminosis-D. 
The  salivary  phosphorus,  calcium,  potassium,  reducing 
substances,  d,  f.  p.,  conductivity,  and  viscosity  were 
determined.  Dental  enamel  and  dentin  behave  as 
semi-permeable  membranes  towards  solutions  of  salts 
and  dyes.  A.  A.  Eldridge. 

Bile-protein  in  diabetes.  I.  Gavrila  and  A. 
Moga  (Compt.  rend.  Soc.  Biol.,  1929,  101,  404 — 406; 
Chem.  Zentr.,  1929,  ii,  1024). — In  diabetes  the  bile- 
protein  is  increased.  A.  A.  Eldridge. 

Presence  of  pancreatic  enzymes  in  the  bile. 
H.  L.  Popper  (Wien.  klin.  Woch.,  1929,  42,  800 — 803 : 
Chem.  Zentr.,  1929,  ii,  116S). — In  certain  pathological 
conditions  the  bile,  which  usually  contains  no  diastatic 
enzyme,  showed  high  diastatic  values. 

A.  A.  Eldridge. 

Behaviour  of  the  animal  organism  in  pancre¬ 
atic  diabetes  towards  various  carbohydrates. 
II.  Sodium  hexosediphosphate.  W.  Iljin  (Z. 
ges.  exp.  Med.,  1929,  65,  399 — 410;  Chem.  Zentr., 
1929,  ii,  1025). — In  cats  after  extirpation  of  the 
pancreas  sodium  hexosediphosphate  which  was  in¬ 
jected  subcutaneously  suffered  fission;  the  carbo¬ 
hydrate  was  utilised  and  the  phosphoric  acid  excreted 
in  the  urine.  Diminution  of  urinary  and  blood-sugar 
resulted.  A.  A.  Eldridge. 

Blood-amylase  in  bacterial  infections.  M.  E. 
Magaram  (Zhur.  exp.  Biol.  Med.,  1929,  11,  142— 
146). — Fasting  does  not  affect  the  blood-amylase  of 
the  rabbit.  Amylase  activity  increases  immediately 
prior  to  parturition.  Injection  of  diphtheria  (and 


sometimes  dysentery)  toxin,  and  diphtheria  cultures 
considerably  increases  the  blood-amylase. 

Chemical  Abstracts. 

Gaseous  exchange  in  fever  caused  by  naphthyl- 
amine-yellow  or  by  |3-tetrahydronaphthylamine. 
J.  Dudley  and  V.  Koskovski  (Compt.  rend.  Soc. 
Biol.,  1929,  100,  1234—1236,  123S— 1240;  Chem. 
Zentr.,  1929,  ii,  1710). 

Physiological  characteristics  of  fever.  I. 
Water  balance.  II.  Distribution  of  chlorides. 
M.  Suponitzka  (Zhur.  exp.  Biol.  Med.,  1929,  11, 
41 — 53,  54 — 62). — During  the  first  hours  of  fever 
water  migrates  from  the  blood  to  the  tissues,  the 
swelling  capacity  of  which  is  increased.  The  blood- 
chlorine  at  first  rises  considerably,  then  migration 
into  the  tissues  occurs.  Chlorine  becomes  concen¬ 
trated  in  the  affected  organs. 

Chemical  Abstracts. 

Exophthalmic  goitre.  Protein  content  of  the 
cerebrospinal  fluid.  W.  0.  Thompson  and  B. 
Alexander  (Arch.  Int.  Med.,  1930,  45,  122 — 124). — 
In  15  cases  of  exophthalmic  goitre  the  concentration 
of  protein  in  the  fluid  was  within  the  lower  limits  of 
normal.  After  subtotal  thyroidectomy  there  was  a 
definite  increase  in  protein  concentration  accompany¬ 
ing  a  gain  in  body-weight  and  a  reduction  in  basal 
metabolism.  J.  H.  Birkinshawl 

Hemochromatosis  :  copper  content  of  the 
liver.  E.  H.  Funk  and  H.  St.  Clair  (Arch.  Int. 
Med.,  1930,  45,  37 — 15). — Analysis  of  the  organs  of 
a  man,  44  years  of  age,  who  died  of  hemochromatosis 
showed  that  the  liver  contained  140  mg.  of  copper 
per  kg.,  or  331-8  mg.  for  the  entire  organ.  The  spleen 
contained  less  than  1  mg.  The  iron  of  the  liver  was 
at  least  6-2  g.  per  kg.  or  14-7  g.  for  the  entire  organ. 

J.  H.  Birkinshaw. 

Blood-sugar  in  diseases  of  the  heart.  M. 
Chasanov  (Klin.  Woch.,  1929,  8,  934—936;  Chem. 
Zentr.,  1929,  ii,  903). 

Electrolyte  content  of  blood-serum  in  heart 
and  vascular  diseases.  J.  Teplow  and  A.  Kos- 
chevnikova  (Klin.  Woch.,  1929,  8,  1222—1223; 
Chem.  Zentr.,  1929,  ii,  1023). — In  circulatory  diseases 
the  ratio  of  potassium  to  sodium  in  the  blood-serum 
is  nearly  always  normal.  In  decompensation  of 
cardiac  activity  the  calcium,  chlorine,  and  inorganic 
phosphorus  fall,  whilst  the  potassium  content  remains 
unchanged.  In  sclerosis  of  the  arteries  of  the  heart 
the  potassium  :  sodium  ratio  is  generally  increased. 

A.  A.  Eldridge. 

Sugar  metabolism  and  water  economy.  I. 
H.  Taterka  and  F.  Oestreicher  (Klin.  Woch.,  1929, 
8,  1401—1402;  Chem.  Zentr.,  1929,  ii,  1421).— In 
cardiac  oedema  there  is  a  low  fasting  blood-sugar 
value,  postponed  but  more  marked  effect  of  insulin, 
and  slower  rise  and  fall  of  blood-sugar  (with  lower 
maximal  values)  after  administration  of  dextrose  than 
in  normal  cases.  A.  A.  Eldridge. 

Behaviour  of  cholesteryl  ester  in  the  blood- 
serum  in  hepatic  disease.  H.  Wendt  (Klin. 
Woch.,  1929,  8,  1215— 121S ;  Chem.  Zentr.,  1929,  ii, 
1023). — Human  bile  contains  an  enzyme  which  hydro¬ 
lyses  cholesteryl  ester;  dog’s  bile  docs  not  contain 


the  enzyme,  and  therefore  both  cholesterol  and  its 
ester  are  present.  A.  A.  Eldridge. 

Relation  between  changes  in  the  alkali  reserve 
and  relative  chlorine  and  sodium  content  of  the 
blood  in  experimental  immobilisation  of  intestine 
and  in  histamine  shock.  F.  D.  Alsina  (Compt. 
rend.  Soc.  Biol.,  1929, 100,  1098 — 1101 ;  Chem.  Zentr., 
1929,  ii,  1022). — The  changes  in  the  alkali  reserve 
are  accompanied  by  a  relative  increase  in  blood- 
sodium  and  decrease  in  blood-chlorine. 

A.  A.  Eldridge. 

Nature  of  the  toxic  product  arising  from 
closure  of  the  intestine.  A.  Blanciietiere  and  L. 
Binet  (Compt.  rend.  Soc.  Biol.,  1929,  101,  14 — 17; 
Chem.  Zentr.,  1929,  ii,  1023). — On  occlusion  of  the 
intestine  there  is  present  a  single-chain  substance  of 
proteose  character,  probably  arising  from  the  decarb¬ 
oxylation  of  leucine ;  it  is  possibly  isoamylamine. 

A.  A.  Eldridge. 

Urea  content  of  blood  and  cerebrospinal  fluid. 
L.  Riohon,  M.  Vigneul,  and  J.  Girard  (Compt. 
rend.  Soc.  Biol.,  1929,  100,  747 — 748;  Chem.  Zentr., 
1929,  ii,  1023). — The  blood  and  cerebrospinal  fluid  of 
a  child  with  acute  nephritis  contained  per  litre, 
respectively,  3-59  and  1-229  g.  of  urea. 

A.  A.  Eldridge. 

Metabolism  in  pneumonia.  I.  Excretion  and 
determination  of  organic  acid.  I.  Greenwald 
(J.  Biol.  Chem.,  1930,  85,  447 — 454). — The  method 
of  Van  Slyke  and  Palmer  (A.,  1920,  i,  459 ;  ii,  131) 
for  the  determination  of  organic  acids  is  improved 
by  preliminary  treatment  of  the  urine  with  Lloyd’s 
reagent,  which  eliminates  the  necessity  for  a  cor¬ 
rection  for  creatine  and  creatinine.  The  modified 
method  gives  much  lower  results  than  the  original 
one,  but  added  organic  acids  can  be  quantitatively 
recovered.  The  fact  that  the  excretion  of  organic 
acid  is  increased  in  pneumonia  is  confirmed. 

C.  R.  Harington. 

Spleen.  IV.  Formation  of  colourless  form  of 
haemoglobin  after  splenectomy.  G.  B.  Ray  and 

L.  A.  Isaac  (J.  Biol.  Chem.,  1930,  85,  549—558).- 

In  the  blood  after  splenectomy  a  discrepancy  exists 
between  the  total  pigment  as  determined  by  the 
method  of  Stadie  and  the  haemoglobin  determined 
cither  spectrophotometrically  or  by  oxygen  capacity. 
Since  the  discrepancy  cannot  be  explained  by  the 
presence  of  any  known  derivative  of  hcemoglobin,  it 
is  suggested  that  the  blood  contains  a  non-functional 
colourless  form  of  hcemoglobin  designated  “  leuco- 
hfemoglobin.”  C.  R.  Harington. 

Variations  in  mineral  composition  of  bone  in 
normal  and  rachitic  rats  and  in  rats  cured  of 
rickets.  J.  Alquier,  (Mlle.)  L.  Asselin,  (Mlle.) 

M.  Kogane,  and  (Mlle.)  G.  S.  de  Sacy  (Compt. 
rend.,  1930, 190,  334 — 336). — -The  total  ash,  calcium, 
and  phosphorus  content  of  bones  of  100  rats,  85  of 
which  had  been  rendered  rachitic,  has  been  determined 
at  different  periods  of  growth.  In  the  normal  rat, 
although  the  phosphorus  content  remains  constant, 
the  total  ash  and  calcium  present  increase  with 
increase  in  body-weight,  that  is,  with  increasing  age- 
In  rachitic  rats,  if  growth  has  not  become  active  (total 
body-weight  not  above  90  g.),  the  total  ash,  calcium, 
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and  phosphorus  remain  normal,  but  in  rats  where 
fie  body-weight  has  increased  to  100 — 110  g.  the 
deficiency  of  calcium  and  phosphorus  becomes  marked. 
Rats  which  have  been  cured  of  rickets  by  addition 
of  irradiated  dried  milk,  irradiated  ergosterol,  or  cod- 
liver  oil  to  the  diet  exhibit  a  marked  increase  in 
mineral  matter,  the  calcium  content  exceeding  the 
normal  value,  but  if  the  cure  is  effected  by  irradiation 
of  the  original  diet  growth  is  slow,  the  calcium  content 
remains  normal,  but  there  is  a  marked  deficiency  in 
total  ash  and  phosphorus.  J.  W.  Baker. 

Experimental  scurvy.  V.  Calcium  and  phos¬ 
phorus  metabolism  of  guinea-pigs  fed  on  a  diet 
free  from  vitamin-C.  T.  Nagayama  and  T. 
JltJXEHisA  (J.  Biochem.  Japan,  1929, 11, 191 — 201). — 
The  urinary  elimination  of  calcium  and  phosphorus  by 
scorbutic  guinea-pigs,  although  depending  on  the 
amount  of  food  ingested,  generally  increases  at  first, 
and  subsequently  tends  to  decrease.  As  the  urinary 
calcium  decreases  much  fiscal  calcium  is  present. 
Serum-calcium  and  -phosphorus  are  normal. 

Chemical  Abstracts. 

Glutathione,  cytochrome,  and  hydrogen-ion 
concentration  in  developing  hen  embryos.  H. 
Yaoi  (Japan.  J.  Exp.  Med.,  1928,  7,  135—143).— 
The  glutathione  content  of  hen  embryos  is  maximal 
at  the  12 — 14th  day;  the  cytochrome  content  is 
negligible  from  the  4th  to  the  11th  day,  but  then 
increases,  approaching  the  adult  level  at  hatching, 
iliopj!  is  at  first  low,  but  becomes  constant  (74)  at  the 
It— loth  day.  Chemical  Abstracts. 

Iodine  content  of  pigs,  and  passage  of  iodine 
from  the  mother  to  the  foetus  and  new-born 
pigling.  H.  Courth  (Landw.  Jahrb.,  1929,  69, 
o65 — 598 ;  Chem.  Abstr.,  1929,  ii,  1550). — The  pig’s 
thyroid  gland  contains  4 — 7  mg.  of  iodine.  Iodine 
"as  not  detected  in  the  ovaries.  Tho  small  quantity 
of  iodine  present  in  the  foetal  thyroid  gland  towards 
the  end  of  gestation  is  not  attributed  to  embryonic 
activity  of  the  gland.  The  sow  delivers  the  greater 
part  of  her  iodine  reserve  particularly  In  the  colostrum. 

A.  A.  Eldridge. 

Nomogram  deriving  basal  metabolism  from 
height-weight  co-ordinates.  C.  Bruen  (J.  Biol. 
Chem.,  1930,  85,  607 — 609). — A  simplified  chart  for 
fhe  graphic  solution  of  the  equation  of  Du  Bois  and 
Du  Bois  (Arch.  Int.  Med.,  1916, 17,  863)  is  given. 

C.  R.  Harington. 

Effect  of  humidity  of  the  air  on  metabolism. 
Sypotony  in  warm  and  moist  atmosphere.  J. 
Lefevre  and  A.  August  (Compt.  rend.,  1930,  190, 
326 — 328). — By  means  of  a  specially  constructed 
chamber  ( ibid .,  1929,  188,  515),  tho  effect  of  varying 
conditions  of  humidity  on  metabolic  processes  has 
hcen  investigated  with  sheep  at  19 — 20°.  When  the 
*®midity  does  not  exceed  80 — 85%  the  subject  can 
give  off  its  latent  heat  (up  to  26 — 38  g.-cal.)  by 
Operation ,  but  when  the  humidity  exceeds  90%, 
Cfiporation  becomes  very  small  and  the  latent  heat 
accordingly  reduced.  This  effect  is  produced,  not  by 
*  nse  in  the  body  temperature,  but  by  a  decrease  of 
“Pproximately  20%  in  the  metabolic  processes. 

J.  W.  Baker. 


Influence  of  nutritive  condition  on  the  dextrose 
tolerance  test.  V.  J.  Harding  and  F.  H.  van 
Nostrand  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23, 
V,  293 — 301). — Du  Vigneaud  and  Karr’s  results  on  the 
effect  of  a  single  meal  of  fat  after  starvation  on  the 
dextrose  tolerance  of  rabbits  is  not  confirmed,  the 
tolerance  being  increased.  This  divergence  is  ex¬ 
plained  by  the  fact  that  emaciated  rabbits  have  a 
much  lower  tolerance  than  well-nourished  animals,  and 
it  is  therefore  necessary  to  use  only  standardised 
animals  in  good  condition  for  such  experiments. 

P.  G.  Marshall. 

Influence  of  proteins  and  their  normal  decom¬ 
position  products  on  sugar  content  of  blood.  E. 
Lundsgaard  (Biochem.  Z.,  1930,  217,  125 — 146). — 
Subcutaneous  administration  of  glycine  or  of  glutamic 
acid  to  rabbits  causes  hyperglycmmia  only  if  the  dose 
reaches  3  g.  per  kg.  Oral  administration  of  5  g.  per 
kg.  does  not  cause  hyperglycemia.  In  dogs,  oral 
administration  of  glycine,  alanine,  or  meat  does  not 
affect  the  blood-sugar  level  and  in  men  who  have 
consumed  large  quantities  of  meat  there  is  no  change 
in  the  blood-sugar  content.  Only  when  excessive 
doses  are  given  can  proteins  or  amino-acids  cause 
hyperglycemia  when  orally  administered. 

W.  McCartney. 

Hyperglyceemia  resulting  from  administration 
of  amino-acids.  E.  Lundsgaard  (Biochem.  Z., 
1930,  217,  147 — 161). — Determinations  of  the  sugar, 
ammonia,  and  amino-acid  contents  of  the  blood  of 
rabbits  to  which  glycine,  ammonium  lactate,  or 
glutamic  acid  was  subcutaneously  or  orally  admin¬ 
istered  show  that  the  hyperglycemia  produced  by 
amino-acids  has  no  connexion  with  that  produced  by 
ammonia,  but  is  due  to  the  action  of  the  acids  as 
such.  Hyperglycemia  due  to  administration  of 
ammonium  salts  first  appears  when  the  ammonia 
content  of  the  blood  reaches  0-65 — 0-80  mg.  per  100  c.c. 
In  rabbits  hyperglycemia  due  to  amino-acid  adminis¬ 
tration  first  appears  when  tho  amino-nitrogen  content 
of  the  blood  exceeds  50  mg.  per  100  c.c.  in  the  case  of 
glycine  and  in  the  case  of  glutamic  acid  when  it  exceeds 
25  mg.  per  100  c.c.  Hyperglycemia  due  to  amino- 
acids  is  a  toxic  phenomenon  without  general  physio¬ 
logical  importance.  W.  McCartney. 

Metabolism  of  amino-acids.  III.  Glycogen 
formation  after  oral  administration  of  amino- 
acids  to  white  rats.  R.  H.  Wilson  and  H.  B. 
Lewis  (J.  Biol.  Chem.,  1930,  85,  559— 569).— Definite 
gluconeogenesis  was  observed  in  white  rats  as  the  result 
of  feeding  with  caseinogen,  gelatin,  or  glycine,  in  each 
case  supplemented  with  butter.  Marked  gluconeo¬ 
genesis  resulted  from  the  administration  of  d-  or  dl- 
alanine  to  fasting  rats  by  stomach  tube ;  less  effect 
was  observed  with  glutamic  acid,  and  little  or  no 
effect  with  glycine  and  leucine.  These  differences 
may  be  partly  due  to  differences  in  the  rates  of 
absorption  and  in  the  specific  dynamic  effects  of  the 
amino-acids  concerned.  C.  R.  Harington. 

Animal  calorimetry.  XXXIX.  Specific 
dynamic  action  in  the  normal  and  phloridzinised 
dog.  W.  H.  Chambers  and  G.  Lusk  (J.  Biol.  Chem., 
1930,  85,  611 — 626). — Glutamic  acid  has  no  specific 
dynamic  effect  in  normal  or  phloridzinised  dogs  (cf. 
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Rapport  and  Beard,  A.,  1929,  213).  The  specific 
dynamic  effect  of  glycine  is  dependent  on  the  amount 
administered  and  independent  of  the  weight  of  the 
animal;  moreover,  its  effect,  as  also  that  of  meat,  is 
exercised  equally  in  the  normal  and  phloridzinised 
dog.  The  oxidation  of  dextrose  can  therefore  play 
no  part  in  the  development  of  the  effect.  The  energy 
required  for  the  transformation  of  amino-acids  into 
dextrose  in  diabetes  is  probably  derived  from  fat, 
which  itself  exercises  a  small  specific  dynamic  effect 
in  normal,  but  not  in  phloridzinised  dogs. 

C.  R.  Harington. 

Muscle  contraction  without  production  of 
lactic  acid.  E.  Lundsgaard  (Biochem.  Z.,  1930, 
217,  162 — 177). — In  rabbits  and  frogs  poisoned  with 
sodium  iodoacetate  the  post-mortal  production  of 
lactic  acid  in  striped  muscle  is  totally  inhibited  and 
this  inhibition  may  take  place  without  damage  to  the 
contractive  power  of  the  muscle.  When  muscles  in 
this  condition  are  caused  to  contract  the  phosphagen 
present  is  rapidly  and  totally  converted  into  hexose- 
phosphate,  It  is  concluded  that  phosphagen  may  be 
the  energy-producing  substance  in  muscle  contraction 
and  that  the  production  of  lactic  acid  causes  progressive 
re-synthesis  of  the  decomposed  phosphagen. 

W.  McCartney. 

Formation  of  lactic  acid  in  desiccated  amphi¬ 
bian  muscles.  E.  C.  Smith  and  T.  Moran  (Proc. 
Roy.  Soc.,  1930,  B,  106,  122— 131).— The  effects 
produced  by  drying  and  by  freezing  the  sartorius 
muscles  of  the  frog  are  the  same.  The  amount  of 
lactic  acid  formation  reaches  a  maximum  somewhat 
below  —2°,  or  when  79%  of  the  water  is  removed,  and 
coincides  approximately  with  the  point  of  instan¬ 
taneous  death.  It  is  improbable  that  any  separation 
of  sodium  hydrogen  carbonato  or  sodium  phosphate 
oocurs  at  this  temperature  and  concentration,  and  the 
changes  cannot  therefore  be  connected  with  salt- 
precipitation.  K.  V.  Tkimann. 

Carbohydrate  metabolism.  I.  A  dextrose- 
lactic  acid  cycle  involving  muscle  and  liver. 
H.  E.  Himwich,  Y.  D.  Koskoff,  and  L.  H.  Nahum 
(J.  Biol.  Chem.,  1930, 85,  571— 584).— In  anaesthetised 
or  decerebrate  dogs  the  lactic  acid  content  of  the  blood 
of  the  femoral  vein  was  distinctly  greater  than  that  of 
the  femoral  arterial  blood  during  exercise  of  the  lower 
limbs;  at  the  same  time  the  hepatic  arterial  blood 
contained  much  more  lactic  acid  than  the  hepatic 
venous  blood.  During  exercise  of  the  upper 
extremities  an  absorption  of  lactic  acid  occurred  in 
the  leg  muscles,  causing  a  reversal  of  its  distribution 
as  between  the  femoral  arterial  and  venous  blood. 
Evisceration  caused  a  gradual  increase  in  the  lactic 
acid  content  of  the  arterial  blood.  The  distribution  of 
dextrose  between  the  arterial  and  venous  blood  of 
the  limbs  and  liver  was  in  the  reverse  direction  from 
that  of  the  lactic  acid.  It  appears  therefore  that  a 
cycle  exists  in  which  lactic  acid  formed  by  the  muscles 
is  converted  into  carbohydrate  by  the  liver  and  again 
distributed  by  this  organ  to  the  muscles  in  the  form 
of  dextrose.  C.  R.  Harington. 

Duration  of  life  of  particular  parts  of  frog’s 
heart  in  liquids  of  various  ionic  compositions. 
N.  A.  Popow  and  A.  A.  Kudrjawzew  (Arch.  exp. 


Path.  Pharm.,  1930,  147,  331— 338).— The  life  of 
separate  parts  of  a  frog’s  heart  beating  in  salt  solution 
is  reduced  by  the  removal  of  calcium.  In  normal 
Ringer  solution,  the  bulbus  usually  continues  to  beat 
for  the  longest  time,  whilst  in  calcium-free  Ringer 
solution  the  venous  sinus  usually  survives  longest. 

W.  O.  Kermack. 

Relation  between  carbohydrate  and  fat  meta¬ 
bolism.  I.  S.  G.  Genes  and  Z.  Dinerstein  (Zhur. 
exp.  Biol.  Med.,  1929,  11,  5 — 11). — In  dogs  on  a  diet 
loaded  with  sugar  or  neutral  fat  a  definite  relationship 
between  the  intermediate  metabolic  products  of  fat 
and  carbohydrate  exists,  and  is  well  marked  in  the 
peripheral  blood.  Loading  with  fat  or  sugar  respec¬ 
tively  causes  an  increase  or  a  decrease  in  ketonic  sub¬ 
stances  and  a  decrease  or  an  increase  in  lactic  acid. 

Chemical  Abstracts. 

Nature  and  biological  availability  of  almond 
carbohydrates.  A.  F.  Morgan,  C.  M.  Strauch, 
and  F.  Blume  (J.  Biol.  Chem.,  1930,  85,  385 — 404).— 
Almonds  of  different  crops  varied  in  composition 
particularly  in  respect  of  their  carbohydrate  content. 
Defatted  almond  meal  contained  about  30%  of 
carbohydrates,  47-8%  of  which  is  characterised  as 
“  available  ”  (the.,  hydrolysable  by  acid) ;  this  fraction 
was  composed  for  the  most  part  of  sucrose,  pentoses, 
and  pentosans,  together  with  small  amounts  of  starch 
and  other  polysaccharides,  and  reducing  sugars. 
Rats  fed  on  a  diet  composed  of  70%  of  almond  meal 
and  30%  of  almond  oil  excreted  two  to  three  times 
the  weight  of  faeces  excreted  by  normal  animals ;  tho 
almond  diet  had  a  pronounced  laxative  effect.  When 
rats  were  fasted  for  24  hrs.  and  fed  with  the  almond 
diet  for  24  hrs.  their  total  glycogen  content  and  blood- 
sugar  were  lower  than  those  of  rats  after  a  24  hrs.’ 
fast  followed  by  24  hrs.  on  a  normal  diet.  The  latter 
result  indicates  the  possible  dietetic  use  of  the  almond 
meal  in  diabetes  and  other  diseases. 

C.  R.  Harington. 

Relative  nutritive  values  of  carbohydrate  and 
related  substances.  H.  Ariyama  and  K.  Taka* 
hasi  (Biochem.  Z.,  1929,  216,  269— 277).— The 
determination  of  the  relative  nutritive  values  of  2S 
different  carbohydrates  and  related  substances  (e.J-i 
pentoses,  hexoses,  di-  and  poly-saceharides,  dextrin,  di- 
hydroxyacetone,  glycerol,  mannitol,  glyceric,  gluconic, 
and  mucic  acids  was  investigated,  the  substances 
being  fed  to  white  rats  along  with  a  basic  diet  of  flesh 
powder,  butter,  and  salts,  and  the  resulting  increases  in 
weight  being  regarded  as  a  measure  of  the  relative 
nutritive  values.  The  assimilation  limits  for  these 
substances  per  100  g.  body-weight  are  tabulated  and 
compared  with  those  obtained  by  Mendel  and  Jone 
(J.  Biol.  Chem.,  1920,  43,  491). 

P.  W.  Clutterbuck. 

Comparison  of  the  nutritive  properties  of 
soya-bean  “milk”  and  cow’s  milk.  E.  'l'so 
(Chinese  J.  Physiol.,  1929,  3,  353 — 362). — Feeding 
experiments  on  albino  rats  show  that  soya-bean 
“  milk  ”  has  a  vitamin-M  content  approximately 
equal  to  that  of  cow’s  milk  and  that  it  is  richer  in 
vitamin-.#.  The  deficiency  of  soya-bean  “  milk  ”  m 
minerals  can  readily  be  supplied  by  the  addition 
of  suitable  salts,  whilst  the  protein  is  adequate  if 
sufficient  quantities  are  given.  W.  O.  Kermack. 
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Nitrogen  metabolism  in  sheep  on  high- 
protein  diets.  J.  Stewakt  (J.  Agric.  Sci.,  1930, 
20, 1 — 17). — Bi-weekly  nitrogen  balances,  determined 
for  five  sheep  fed  with  high -protein  diets  (containing 
linseed  cake),  showed  in  three  cases  nitrogen  equi¬ 
librium  during  the  first  part  of  the  tests  and  a  negative 
balance  towards  the  end  of  the  3-  or  4-month  period. 
This  suggests  some  important  but  undetermined 
factor  in  the  metabolism  of  excessive  protein  diet. 

E.  Holmes. 

Influence  of  age  of  animal  on  nucleic  acid  and 
coagulahle  nitrogen  content  of  tissues  of  sheep. 
T.  B.  Robertson  and  M.  C.  Dawbarn  (Austral.  J. 
Exp.  Biol.,  1929,  6,  261 — 275). — Improvements  in 
the  original  method  of  determining  nucleic  acid  and 
coagulahle  nitrogen  in  tissues  of  animals  are  described 
(of.  A.,  1929,  715).  In  every  organ  the  nucleo- 
cytoplasmic  ratio  falls  considerably  with  age  and 
the  fall  is  not  the  same  in  different  organs.  The  total 
amount  of  nucleic  acid  in  the  adult  cerebrum  is  50% 
less  than  in  that  of  the  new  born ;  the  total  amount  in 
the  skin  is  also  diminished  with  growth,  whereas  in 
the  other  organs  it  is  greater  in  the  adult.  The  curve 
relating  the  percentage  increases  of  total  nucleic  acid 
and  protein  content  with  growth  is  sigmoid  and 
indicates  that  the  synthesis  of  nucleic  acid  is  catalysed 
relatively  to  that  of  the  protein.  The  anomalous 
nature  of  skeletal  muscle  is  attributed  to  the  presence 
of  an  extranuclear  nucleic  acid  (inosic  acid). 

T.  R.  Seshadri. 

Influence  of  cereals  on  retention  of  calcium  and 
phosphorus  in  children  and  adults.  H.  B.  Bur- 
ion  (J.  Biol.  Chem.,  1930,  85,  405— 119).— The 
calcium  and  phosphorus  retention  of  children  and 
adults  on  diets  of  which  wheat  or  oats  formed  the 
cereal  constituent  was  determined.  Better  retention 
was  obtained  with  the  wheat  than  with  the  oats ;  in 
the  second  case  a  larger  amount  of  mineral  matter  was 
lost  with  the  relatively  bulky  faeces.  A  minor  differ¬ 
ence  observed  was  the  lower  retention  of  calcium  and 
phosphorus  by  girls  than  by  boys  under  similar 
conditions.  C.  R.  Harington. 

Influence  of  a  low-  and  high-calcium  diet  on 
development  and  chemical  composition  of  the 
skeleton  in  swine.  R.  E.  Evans  (J.  Agric.  Sci., 
1930,  20,  117 — 125;  cf.  this  vol.,  107). — Skeletons 
of  young  pigs  fed  on  a  ration  composed  mainly  of 
cereal  grain  with  the  addition  of  cod-liver  oil  showed 
distinct  lack  of  calcification,  the  percentage  of  ash 
being  12%  lower  than  in  bones  of  normal  animals. 
Calcification  of  bones  proceeds  up  to  maturity,  but  a 
difference  of  360  g.  of  tricalcium  phosphate  was  found 
between  the  mature  bones  of  normal  and  calcium- 
deficient  sows.  The  ratio  of  lime  to  phosphate  is 
almost  the  same  in  the  different  bones  of  the  same 
Wdividual,  as  well  as  in  the  normal  and  rachitic  bones 
ef  swine .  The  main  characteristic  of  the  bones  in 
w-calcium  rickets  is  a  low  ash  content,  but  the 
"imposition  of  the  ash  is  normal.  E.  Holmes. 

Stimulation  of  the  respiratory  centre  by  salts 
"flower  fatty  acids.  Tiemann  (Arch.  exp.  Path, 
‘barm.,  1930, 148,  102 — 110). — Intravenous  injection 
°f  the  sodium  salts  of  n-butyric,  p-hydroxybutyric, 
ot  valeric  acid  stimulates  the  breathing  of  dogs, 


whether  in  light  narcosis  or  under  morphine  or 
chloral  hydrate.  The  effect  is  therefore  not  dependent 
on  the  acidity  of  the  injected  substance.  Salts  of 
propionic,  isobutyric,  and  acetoacetic  acid  are  without 
effect.  K.  V.  Thimann. 

Behaviour  of  glucose  ureide  in  the  animal  body 
with  special  reference  to  blood-sugar.  K.  Wata- 
nabe  (J.  Biochem.  Japan,  1929,  11,  79 — 102). — 
Intraperitoneal  injection  of  glucose  ureide  into  rabbits 
causes  the  greater  increase  of  bound  blood-sugar, 
whilst  that  of  dextrose  and  urea  together  influences 
chiefly  the  free  sugar.  Injection  of  the  mixture 
increases  the  blood-urea  to  a  greater  extent  than  does 
that  of  the  compound.  In  fasting  or  hypoglycsemic 
(insulin)  animals  injection  of  glucose  ureide  raises  to 
normal  values  the  bound,  but  not  the  free,  blood- 
sugar.  Chemical  Abstracts. 

Toxic  action  of  methyl  alcohol.  G.  Marinesco, 
S.  Z.  Draganesco,  and  D.  Grigoresco  (Semana 
M6d.,  1929,  36,  745— 748).— The  action  is  described 
and  compared  with  that  of  ethyl  alcohol.  After 
fatal  acute  intoxication  the  following  quantities  of 
ethyl  and  methyl  alcohol,  respectively,  were  found  : 
brain,  0-84,  1-25  ;  0-405,  0-47,  0-524;  heart,  0-84, 
0-924,  1-136  ;  0-39,  0-413;  liver,  0-195,  0-24,  0-44; 
0-24,  0-33,  0-36,  0-53;  eye-ball,  0-18,  0-276,  0-242; 
0-42,  0-64-,  0-90;  testicle,—;  0-868%. 

Chemical  Abstracts. 

Presence  of  thiocyanates  in  the  human  organ¬ 
ism.  Post-mortem  transformation  of  veronal, 
dial,  and  gardenal  into  cyanogen  compounds. 
Significance  in  toxicology.  E.  Kohn-Abrest, 
(Mlle.)  H.  Villard,  and  L.  Carus  (Compt.  rend., 
1930,  190,  281 — 284).— The  unexpected  presence  of 
thiocyanates  in  the  viscera  in  certain  cases  in  which 
there  was  no  reason  to  suspect  cyanide  poisoning  is 
ascribed  to  the  administration  of  hypnotics  of  the 
barbituric  series ;  the  partial  conversion  of  these  into 
thiocyanates  under  the  influence  of  putrefaction  is 
experimentally  demonstrated.  R.  Child. 

Effect  of  acetylcholine  on  the  blood-sugar.  M. 
Labb£,  F.  Nepveux,  and  L.  Justin-Besan^on 
(Compt.  rend.  Soc.  Biol.,  1929, 100,  795—796;  Chem. 
Zentr.,  1929,  ii,  1023). — Subcutaneous  administration 
of  acetylcholine  causes  a  fall  in  blood-sugar. 

A.  A.  Eldridge. 

Effect  of  acetylcholine  on  the  pancreatic 
secretion.  M.  Villaret,  L.  Justin-Besanqon,  and 
R.  Even  (Compt.  rend.  Soc.  Biol.,  1929,  101,  7 — 8; 
Chem.  Zentr.,  1929,  ii,  1023). — The  pancreatic 
secretion  following  the  administration  of  acetyl¬ 
choline  contains  lipase,  amylase,  and  trypsin. 

A.  A.  Eldridge. 

Effect  of  synthalin  on  gaseous  exchange.  F. 
Klein  and  R.  Weiss  (Endokrinol.,  1928,  1,  321 — 
322;  Chem.  Zentr.,  1929,  ii,  1174). — Small  doses  of 
synthalin  do  not  affect  the  respiratory  quotient  of 
rabbits.  Larger  doses  reduce  the  oxygen  requirement 
and  the  quotient  rises.  A.  A.  Eldridge. 

Arrest  of  the  internal  secretion  of  the  pancreas 
during  decamethylenediguanidine  hypogly- 
caemia.  E.  Zunz  and  J.  La  Barre  (Compt.  rend. 
Soc.  Biol.,  1929,  101,  141—143;  Chem.  Zentr.,  1929, 
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i,  1022). — Synthalin  hypoglycemia  is  accompanied 
by  a  diminution  of  the  secretion  of  insulin. 

A.  A.  Eldkidge. 

[Pharmacology  of]  Allium  sativum.  F.  A. 
Lehmann  (Arch.  exp.  Path.  Pharm.,  1930, 147, 245 — 
264). — Certain  of  the  pharmacological  actions  of  the 
pressed  juice  from  the  tubers  of  A.  sativum,  e.g.,  toxic 
action  On  Paramecium  caudatum  and  formation  of 
methaimoglobin,  arc  dependent  on  the  presence  of  a 
sulphur-containing  oil  which  can  bo  separated  by 
extraction  with  ether  or  by  steam-distillation.  The 
fractions  of  the  oil  of  high  b.  p.  are  especially  active. 
The  activity  of  the  oil  decreases  when  mixed  with 
blood  in  vitro.  W.  0.  Kermack. 

Effect  of  yohimbine  on  blood-sugar.  S.  Han¬ 
son  (Compt.  rend.  Soc.  Biol.,  1929,  101,  601 — -603, 
603—605,  605—607 ;  Chem.  Zentr.,  1929,  ii,  1704).— 
Yohimbine  causes  a  slight  rise  in  blood-sugar;  in 
small  doses  it  suppresses  adrenaline  hyperglycemia, 
although  with  larger  doses  the  rise  is  observed.  The 
increase  by  yohimbine  of  the  hypoglycemic  action  of 
insulin  is  discussed.  A.  A.  Eldridge. 

ESect  of  ergotamine  on  the  threshold  of  sugar 
excretion.  G.  Eda  (J.  Biochem.  Japan,  1929,  11, 
13 — 29). — Ergotamine  (0-3 — 0-5  mg.)  does  not  affect, 
or  only  slightly  lowers,  the  dextrose  threshold  in  mild 
diabetes.  Protein  with  fat  exclusively  diminishes  the 
assimilative  capacity  and  raises  the  threshold  value 
in  dogs,  when  ergotamine  lowers  the  threshold. 
Ergotamine  represses  alimentary  hyperglycaemia  with¬ 
out  affecting  the  threshold  of  excretion. 

Chemical  Abstracts. 

Pilocarpine  hyperglycaemia.  I.  A.  ORRir  (Boll. 
Soc.  Ital.  Biol,  sper.,  1928,  3,  135 — 137;  Chem. 
Zentr.,  1929,  ii,  1422). — The  hyperglycaimia  caused  by 
subcutaneous  injection  of  pilocarpine  (5 — 25  mg.  per 
kg.)  into  rabbits  is,  up  to  a  certain  limit,  proportional 
to  the  dose  and  to  the  duration  of  action,  and  is 
followed  by  hyperglycaemia.  A.  A.  Eldridge. 

Effect  of  atropine  on  respiratory  metabolism. 
F.  Kerti  (Klin.  Woch.,  1929,  8,  1408;  Chem.  Zentr., 
1929,  ii,  1424). — Of  20  cases  of  disturbance  of  the 
endocrine  system,  14  showed  an  increased  fasting 
oxygen  requirement  after  subcutaneous  injection  of 
atropine ;  in  4  cases  the  value  was  diminished,  and  in 
2  cases  unaltered.  A.  A.  Eldridge. 

Physiological  rdle  of  the  tertiary  amino-group 
in  the  pyrrolidine-piperidine  nucleus.  Import¬ 
ance  of  isomerism.  R.  Hazard  and  M.  Polonov- 
ski  (Compt.  rend.,  1930,  190,  214 — 216). — Compared 
with  their  corresponding  tertiary  bases,  the  JV-oxides 
of  tropine  and  ^-tropine  produce  a  reduced  cardio¬ 
vascular  effect.  Whilst  nortropine  behaves  as  a 
weakened  tropine,  nor -^-tropine  exerts  an  effect 
equally  as  strong  as  that  of  ^-tropine  and  appears  to 
possess  a  true  cardiovascular  reaction. 

C.  C.  N.  Yass. 

Pharmacological  testing  of  brucine  deriv¬ 
atives.  W.  Thoms  (Arch.  Pharm.,  1930,  268,  57 — 
58). — Comparative  physiological  tests  have  been 
made  with  brucine  and  its  various  quaternary  deriv¬ 
atives  (see  this  vol.,  229).  With  white  mice  brucine 
has  a  quicker  and  more  violent  action  than  the 


derivatives,  whilst  with  frogs,  symptoms  of  tetanus 
arid  paralysis  occur  more  quickly  with  the  derivatives, 
but  the  effect  of  brucine  is  of  longer  duration. 

J.  W.  Baker 

Action  of  caffeine  on  the  protein  fraction  of 
blood.  J.  Szel6czey  and  I.  Sarkany  (Biochem.  Z., 
1930,  217,  218 — 226). — Caffeine-sodium  benzoate 
alone  or  with  water  was  intramuscularly  administered 
to  rabbits  and  after  various  intervals  the  protein 
fraction  of  their  blood  was  examined.  It  was  found 
that  while  the  effect  of  the  drug  lasted  the  albumin- 
globulin  quotient  of  the  fraction  first  decreased  and 
then  increased  and  that  in  the  case  of  caffeine  alone 
the  first  phase  was  shorter  than  the  second,  whilst 
in  that  of  caffeine  and  water  this  phase  was  the  longer. 

W.  McCartney. 

Determination  of  salvarsan,  its  fate  in  blood, 
and  passage  into  cerebrospinal  fluid.  T.  Hnu- 
matsu  (Sei-i-kwai  Med.  J.,  1929,  48, 133— 154).— The 
blackening  of  osmic  acid  by  arsenic  is  proportional  to 
the  amount  present.  To  0-1  c.c.  of  blood  are  added 
0-1  c.c.  of  distilled  water  and  3  drops  of  20%  thio- 
salicylic  acid  solution ;  the  mixture  is  filtered  and  3 
drops  of  1%  osmic  acid  solution  aro  added  to  the 
filtrate,  tho  colour  being  compared  with  those  of 
standards.  The  sensitivity  is  0-0025  mg.  Osmio 
acid  may  be  added  directly  to  serum  or  cerebrospinal 
fluid,  the  sensitivity  being  0-001  mg.  After  largo 
doses,  salvarsan  remained  in  the  blood  of  rabbits  for 
more  than  24  hrs. ;  when  more  than  0-06  g.  per  kg.  was 
used,  cerebrospinal  fluid  gave  a  slight  reaction  after 
5  hrs.  Chemical  Abstracts. 

Toxicity  of  arsenobenzene  compounds.  S. 
Kieebasinski  (Przemysl  Chem.,  1929,  13,  553— 
557). — 1%  “  Neosalutan  ”  is  quantitatively  precipi¬ 
tated  from  solution  by  sulphuric  acid  at  50 — 60°, 
leaving  in  solution  toxic  oxidation  products,  which 
reduce  iodine.  A  “  toxicity  number  ”  is  proposed, 
being  the  number  of  c.c.  of  Y-iodine  solution  necessary 
to  oxidise  the  toxic  soluble  constituents  of  1  g-  o' 
the  preparation  in  question;  the  toxicity  number 
usually  found  is  0  06 — 0-10,  but  one  of  0-20,  repre¬ 
senting  0-8%  of  toxic  arsenic,  has  no  noticeable  toxic 
action  on  animals,  whilst  at  a  value  of  0-30  half  the 
animals  injected  die.  The  same  method  can  be 
applied  without  modification  to  “  ncosalvarsan, 
whilst  derivatives  of  salts  of  aminohydroxyarseno- 
benzenc  with  formaldehyde-sulphuric  acid  possess 
normally  a  higher  toxicity  number. 

R.  Truszkowski. 

Metabolism  during  lead  poisoning.  A.  Cabni 
(Trud.  Mat.  Ukrain.  gosud.  Inst,  pat.,  1928,  6,  227— 
234). — In  chronic  poisoning  of  dogs  and  cats  by  oral 
administration  of  lead-protein  the  nitrogen  elimin¬ 
ation  xvas  greater  than  the  nitrogen  absorption,  but 
the  nitrogen  metabolism  was  qualitatively  unchanged. 
Azotaemia  gradually  develops.  After  1  month  the 
alkali  reserve  decreased ;  the  blood-inorganic  phos¬ 
phorus  increased,  and  the  acid-soluble  decreased. 

Chemical  Abstracts. 

Distribution  of  colloidal  lead  in  the  tissues 
after  intravenous  injection.  W.  J.  Billing  and 
E.  F.  Haworth  (J.  Path.  Bact.,  1929,  32,  753- 
763). — The  lead  is  concentrated  first  in  the  large 
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phagocytic  cells  of  the  spleen  and  occasionally  in  the 
endothelial  cells ;  much  is  collected  in  the  Kupfer  cells 
of  the  liver.  Some  is  found  in  the  alveolar  -wall  cell 
of  the  lungs  and  the  leucocyte-like  cells  of  the  inter¬ 
alveolar  spaces.  There  is  much  lead  in  the  kidneys. 
Excretion  in  the  urine,  bile,  and  alimentary  tract  is 
variable.  Chemical  Abstracts. 

Determination  of  small  quantities  of  lead  with, 
special  reference  to  urine  .  and  biological 
materials.  A.  G.  Francis,  G.  0.  Harvey,  and 
J.  L.  Buchan  (Analyst,  1929,  54,  725— 735).~To 
an  aliquot  portion  of  the  urine  (100  c.c.)  nitrosyl- 
sulphuric  acid  is  gradually  added  with  amyl  alcohol 
to  prevent  frothing.  After  boiling  to  one  third  the 
volume,  concentrated  nitric  acid  is  added  and  final 
traces  of  organio  matter  are  removed  by  boiling. 
The  solution  is  diluted,  the  silica  filtered  off,  volatilised, 
and  the  residual  liquid  added  to  the  original  solution. 
Citric  acid,  a  copper  solution  (2  mg.  of  copper  per 
c,c.),  and  a  few  drops  of  “  masked  ”  methyl-orange 
solution  are  added,  and  concentrated  ammonia  is 
run  in  until  the  colour  changes  from  grey  to  green, 
after  which  hydrogen  sulphide  is  passed  for  1  hr.  The 
sulphides  are  collected  and  the  filter-paper  is  destroyed 
by  wet  combustion,  when  the  lead  and  copper  are 
present  as  sulphates.  Lead  peroxide  is  then  deposited 
on  a  platinum  anode  and  separated  as  sulphate,  which 
is  washed  with  alcohol  and  concentrated  sulphurio  acid 
and  dissolved  in  ammonium  acetate.  A  suitable 
proportion  of  this  solution  is  transferred  to  a  Nessler 
cylinder  and  to  it  and  to  a  control  solution  arc  added 
potassium  cyanide  solution,  ammonia,  water,  and 
2  drops  of  sodium  sulphide  solution.  A  solution  con¬ 
taining  OOl  mg.  of  lead  per  c.c.  is  run  into  the  control 
solution  until  a  match  is  obtained,  the  exact  match 
being  made  with  a  fresh  control,  to  which  1  c.c.  less  of 
the  lead  solution  is  added,  and  the  sulphide  added 
last.  With  biological  materials  the  nitrosylsulphuric 
acid  is  omitted.  Large  quantities  of  iron  salts  in 
the  electrolyte  must  be  avoided.  Lead  ranging  from 
0  to  0T33  mg.  per  litre  was  found  in  55  samples  of 
normal  urines.  D.  G.  Hewer. 

Absorption  by  animals  of  mercury  from  con¬ 
taminated  air.  A.  Stock  and  W.  Zimmermann 
(Biochem.  Z.,  1929,  216,  243 — 248). — The  amounts  of 
mercury  absorbed  by  guinea-pigs  which  were  caused 
to  breathe  air  charged  with  small  amounts  of  mercury 
are  determined.  The  amounts  of  mercury  retained 
after  breathing  the  air  for  one  day  in  one  case  amounted 
to  53  y,  but  did  not  increaso  with  further  exposure. 
The  amount  of  mercury  stored  in  the  body  decreased 
very  slowly  when  the  animal  was  placed  in  mercury- 
free  air,  after  3 — 4  weeks  one  half  and  after  5  weeks 
°ne  quarter  of  the  mercury  remaining.  The  mercury 
accumulated  in  the  liver  and  particularly  in  the 
mngs.  The  amount  of  mercury  retained  by  the 
8tomach,  intestine,  muscle,  blood,  and  bones  was 
strikingly  low  and  was  quickly  and  completely  lost 
*ben  the  animal  was  placed  in  mercury-free  air. 

P.  W.  Clutterbuck. 

Patty  degeneration  of  tbe  liver  in  phosphorus 
Poisoning.  E.  Mislowitzer  and  E.  L.  Loewe 
(Biochem.  Z„  1929,  216,  362— 366).— The  increase  of 
dher-soluble  phosphorus  of  the  liver  in  phosphorus 


poisoning  is  due  to  an  increased  infiltration  of  this 
material  (cf.  Gubser,  A.,  1928,  1156;  Loewy,  A., 
1927,  792 ;  1928,  325).  P.  W.  Clutterbuck. 

Influence  of  irradiation  on  the  iodine  and 
bromine  fractions  of  the  animal  body,  especially 
after  administration  of  iodine.  L.  Pincussen  and 
W.  Roman  (Biochem.  Z„  1929,  216,  336— 361).— An 
electrodialyser  is  described  and  used  to  separate 
thyroxine  and  salts.  Bromine  is  a  normal  physio¬ 
logical  constituent  of  the  white  mouse.  The  mean 
iodine,  bromine,  and  chlorine  contents  of  the  white 
mouse  are  342,  10-11,  and  514-9  mg.  per  100  g.  of  drv 
material,  respectively.  The  water  content  of  the 
animal  is  67-3%.  The  ratio  of  organic  to  inorganic 
iodine  is  1-85,  of  non-dialysable  to  dialysable  bromine 
0-624,  and  of  chlorine  0-297.  When  8-5  mg.  of  iodine 
as  sodium  iodide  is  injected  into  the  mouse,  the 
bromine  content  is  decreased  and  the  chlorine  content 
remains  unchanged.  By  injection  of  inorganic  iodine, 
the  organic  iodine  is  at  first  increased.  Irradiation 
by  the  mercury  lamp  decreases  the  ratio  of  organic  to 
inorganic  iodine  in  both  normal  and  injected  animals, 
increases  the  organic  bromine  at  the  expense  of  the 
inorganic,  and  has  no  effect  on  the  distribution  of 
chlorine.  P.  W.  Clutterbuck. 

Kinetics  of  enzyme  reactions  :  Schiitz’s  law. 
E.  A.  Moelwyn-Hughes,  J.  Pace,  and  W.  C.  M. 
Lewis  (J.  Gen.  Physiol.,  1930,  13,  323 — 334). — 
Theoretical  deductions  of  Schutz’s  law  on  the  basis  of 
the  law  of  mass  action  (cf.  Northrop,  A.,  1924,  i,  1267) 
and  on  the  basis  of  Langmuir’s  adsorption  theory  (cf. 
A.,  1917,  ii,  19)  are  given.  Attention  is  directed  to 
the  possible  error  which  may  arise  if  Schutz’s  constant 
is  used  to  calculate  the  critical  increment.  The 
true  critical  increment  for  an  enzymic  reaction  is 
equal  to  twice  the  critical  increment  calculated  from 
Schutz’s  constant  if  the  heat  of  decomposition  of  the 
hydrolysis  products-enzyme  complex  is  neglected. 
The  true  critical  increment  of  the  tryptic  hydrolysis 
of  caseinogen  at  30°  and  40°  at  pB  8-9  is  14,400  g.-cal. 

C.  C.  N.  Vass. 

Structure  and  enzyme  reactions.  Vin. 
Physical  state  of  the  sorbent.  S.  J.  Przylecki  and 
M.  Gurflnkel  (Biochem.  J.,  1930,  24,  179 — 1S9). — 
In  the  system  oil-starch-amylase,  starch  undergoes 
adsorption  at  the  water-oil  interface  to  an  extent  of 
26-3%  from  1%  and  34-2%  from  0-5%  solutions  in 
the  presence  of  5  g.  of  oil.  The  presence  of  1-4%  of 
propyl  alcohol  or  of  0-71%  of  butyl  alcohol  reduces 
adsorption  to  about  one  half.  About  68%  of  the 
adsorbed  starch  is  deposited  as  a  precipitate  from 
emulsions  of  oil  in  starch  solution  on  the  resolution  of 
the  emulsion.  The  adsorption  of  amylase  on  oil  is 
very  small,  not  exceeding  5%.  The  precipitated 
starch  at  the  surface  docs  not  react  with  amylase. 
In  the-  ovalbumin-starch-amylase  system  starch 
undergoes  adsorption  to  about  63%  on  the  protein 
membranes  present  in  the  foam  formed  when  oval¬ 
bumin  solutions  are  shaken.  The  addition  of  alcohol 
leads  to  elution  of  starch.  A  portion  of  the  adsorbed 
starch  is  deposited  as  a  precipitate  on  the  resolution 
of  the  foam.  Amylase  is  adsorbed  to  the  extent  of 
about  30%.  If  the  protein  is  absent  the  velocity  of 
hydrolysis  is  only  3-5%  more  if  the  system  is  shaken ; 
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without  shaking  retardation  amounts  to  12-7%, 
whilst  when  amylase  is  added  24  hrs.  after  shaking 
it  amounts  to  52%.  The  degree  of  inhibition  due  to 
ovalbumin  is  proportional  to  the  extent  to  which  it 
is  coagulated.  In  the  system  caseinogen-glycogen- 
amylase,  when  the  caseinogen  is  coagulated  in  the 
presence  of  glycogen  the  latter  is  occluded  within  the 
precipitate  and  is  thereby  protected  from  the  action 
of  amylase  in  the  medium,  only  24%  of  the  adsorbed 
glycogen  being  hydrolysed.  The  occluded  glycogen 
is  not  eluted  by  alcohols.  In  the  system  gelatin- 
starch-amylase  the  inhibitive  effect  on  the  hydrolysis 
of  starch  due  to  the  presence  of  gelatin  increases  with 
concentration  of  the  latter  and  is  greater  at  25°  than 
at  37°.  S.  S.  Zilva. 

Combined  effect  of  salivary,  pancreatic,  and 
malt  amylases  on  starch.  P.  Rona  and  J. 
Hefter  (Bioehem.  Z.,  1930,  217,  113 — 124). — 
Starch  could  not  be  converted  into  dextrose  by  the 
combined  action  of  any  two  of  the  three  amylases  : 
salivary,  pancreatic,  malt,  and  hence  the  results  of 
Pringsheim  and  Leibowitz  (A.,  1926,  715)  have  not 
been  confirmed.  W.  McCartney. 

p-Glucosidase.  I.  Fission  of  amygdalin.  R. 
Weidenhaoen  (Z.  Ver.  deut.  Zucker-Ind.,  1929,  79, 
591 — 602). — Amygdalin  is  now  known  to  be  a  (5-d- 
mandclonitrile  glucoside  in  which  the  sugar  complex 
is  gentiobiose,  and  the  three  enzymes  formerly 
supposed  to  be  necessary  for  its  complete  hydrolysis, 
viz.,  amygdalasc,  prunase,  and  oxynitrilase,  may  be 
reduced  to  two,  for  (3-glucosidase  can  split  off  both 
dextrose  residues  in  turn,  yielding  first  prunasin  and 
finally  mandelonitrile.  This  conclusion  is  based  on  a 
study  of  the  relative  rates  of  liberation  of  dextrose 
and  hydrogen  cyanide  in  the  action  of  emulsin  and 
autolysed  yeast  juice  on  amygdalin.  J.  H.  Lane. 

(3-Glucosidase.  II.  Hydrolysis  of  cellobiose. 
R.  Weidenhaoen. — See  this  vol.,  301. 

Application  of  the.  mass  action  law  to  the 
enzymic  decomposition  of  sucrose.  R.  Weiden¬ 
haoen  and  E.  Landt. — See  this  vol.,  301. 

Lactic  acid  formation  in  muscle  extracts.  V. 
Comparison  between  soluble  starch  and 
glycogen  in  respect  of  lactic  acid  formation  and 
phosphoric  ester  accumulation.  VI.  Influence 
of  irradiation  on  lactic  acid  formation  and  phos¬ 
phoric  ester  accumulation  from  glycogen.  D. 
Stiven  (Bioehem.  J.,  1930,24, 169 — 171, 172 — 178).— 
V.  During  the  first  40 — 50  min.  of  incubation  the  rate 
of  lactic  acid  formation  and  the  rate  of  phosphoric 
ester  accumulation  in  the  presence  of  extracts  from 
the  perfused  skeletal  muscle  are  greater  with  glycogen 
than  with  soluble  starch.  At  the  end  of  2  hrs., 
however,  the  lactic  acid  formation  from  soluble  starch 
is  practically  the  same  as  that  from  glycogen. 

VI.  In  twelve  of  thirteen  experiments  it  has  been 
possible  to  increase  the  rate  of  lactic  acid  formation 
from  glycogen  if  the  muscle  extract  be  irradiated 
before  incubation.  In  one  case  the  rate  of  lactic  acid 
formation  in  the  irradiated  sample  was  three  times 
that  in  the  control.  Irradiation  leads  also  to  alter¬ 
ation  of  the  phosphoric  ester  accumulation.  The 
shorter  irradiations  resulted  in  an  increase  of  the 


extent  of  the  ester  accumulation,  the  longer  irradi¬ 
ations  produced  a  decrease.  The  highest  rates  of 
lactic  acid  formation  coincide  with  a  decrease  of  the 
ester  accumulation.  In  only  one  ease  was  the  lactic 
acid  formation  decreased  after  long  irradiation  and 
in  this  case  the  ester  accumulation  was  almost 
completely  inhibited.  S.  S.  Zilva. 

Enzymic  hydrolysis  of  diphosphoglyceric  acid. 
H.  Kobayashi  (J.  Bioehem.  Japan,  1929,  11,  173 — 
181). — With  taka-phosphatase,  but  not  with  kidney 
phosphatase,  the  optimal  pH  differs  for  oc-  anil 
(1-glycerophosphate.  Kidney  phosphatase  hydrolyses 
afi-diphosphoglyceric  acid  to  the  extent  of  70%  at 
2>h  8-0  in  24  hrs.  at  37°.  With  taka-phosphatase  this 
ester  is  hydrolysed  optimally  at  pn  5-6,  as  are  a-  and 
[1-glycerophosphates,  but  with  the  purified  enzyme 
the  hydrolysis  takes  place  equally  well  at  pa  2-9  or 
5-5,  with  minimal  activity  at  pu  4-0.  The  second  peak 
in  the  curve  at  about  pH  3-0  is  attributed  to  the 
hydrolysis  of  the  (1-glycerophosphate,  so  that  the 
specific  hydrolysis  is  different  for  the  a-  and  p-esters, 
Chemical  Abstracts. 

Enzymic  hydrolysis  of  different  phosphoric 
esters.  K.  Asakawa  (J.  Bioehem.  Japan,  1929, 11, 
143 — 172). — The  optimal  pn  differs  for  taka-phos- 
phatase  and  kidney-phosphatase  and  for' the  different 
esters.  Chemical  Abstracts. 

Malt  pectinase.  J.  J.  Willaman  (Arkiv  Kemi, 
Min.,  Geol.,  1929,  10,  a,  No.  3,  4  pp.). — Pectinase 
preparations  from  two  different  samples  of  malt  were 
identical  in  activity,  as  measured  by  their  rate  of 
hydrolysis  of  commercial  citrus  pectin.'  After  heating 
at  100°  for  10  min.  the  enzyme  still  possesses  some 
activity.  By  precipitation  first  with  50%  and  then 
with  87%  alcohol,  a  more  active  material  is  obtained. 

K.  V.  Thimann. 

Mechanism  of  oxidative  processes.  XXII. 
Mode  of  action  of  oxidases  and  peroxidases.  H. 
Wieland  and  H.  Sutter  (Ber.,  1930,  63,  [B],  66— 
75;  cf.  A.,  1928,  921). — The  oxidase  action  is  deter¬ 
mined  by  volumetric  measurement  of  the  oxygen 
absorbed  during  the  dehydrogenation  of  quinol  or 
pyrocatechol.  The  absolute  activity  of  the  potato- 
enzyme  varies  within  very  wide  limits  according  to 
the  variety.  The  activity  of  the  enzyme  in  the  skin 
is  about  four  times  as  great  as  in  the  skin-free  tuber. 
In  spite  of  a  large  excess  of  quinol  and  oxygen  the  rate 
of  absorption  of  the  gas  diminishes  with  the  time. 
This  effect  is  not  due  to  the  benzoquinone  produced, 
but  is  attributable  to  the  direct  action  of  oxygen  on 
the  enzyme.  Hydrocyanic  acid  has  a  restricting 
influence.  The  sensitiveness  of  the  phenol-oxidase  of 
apple  towards  oxygen  is  greater  than  that  of  the 
potato-enzyme,  whereas  hydrocyanic  acid  has  a  less 
marked  influence.  The  phenolascs  of  cherry,  radish, 
and  green  pea  also  appear  to  be  sensitive  towards 
oxygen.  Comparison  of  the  behaviour  of  the  skin 
and  substance  extracts  of  potato  towards  quinol  and 
nitrate  indicates  the  probability  that  two  different 
enzymes  are  involved. 

The  behaviour  of  horse-radish  peroxidase  towards 
pyrogallol  has  been  examined  in  the  presence  of  ethyl 
hydrogen  peroxide,  ethyl  peroxide,  dihydroxymethyl 
peroxide,  peracetic  acid,  and  disuccinyl  peroxide. 
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The  activation  of  peroxides  appears  to  require  the 
presence  of  at  least  one  hydroxyl  group.  Disubsti- 
tutcd  peroxides  are  completely  inactive.  Since  the 
inonosubstituted  compounds  lag  far  behind  hydrogen 
peroxide  it  is  probable  that  they  have  scarcely  any 
biological  significance  and  that  the  behaviour  of 
peroxides  in  this  respect  must  be  discussed  solely  with 
reference  to  the  parent  compound.  H.  Wren. 

Mechanism  of  action  of  the  oxidoreductases. 
K.  Shibata  (Acta  Phytochim.,  1929,  4,  373 — 379). — 
The  theory  of  oxidases,  peroxidases,  and  catalases  is 
discussed  and  the  view  is  expressed  that  the  essential 
action  is  the  activation  of  water  or  of  hydrogen 
peroxide.  Certain  complex  metal  salts  exhibit,  not 
only  oxidase,  but  also  peroxidase  and  catalase 
activity,  and  the  view  that  they  are  analogous  to  the 
natural  enzymes  is  supported  by  the  fact  that  mutual 
interference  may  occur  when  both  are  '  present 
simultaneously.  W.  0.  Kermack. 

Oxidase-like  actions  of  certain  complex 
metal  salts.  Y.  Shibata  and  K.  Shibata  (Acta 
Phytochim.,  1929,  4,  363 — 371). — The  oxidation  of 
myricetin  in  aqueous  alcoholic  solution  is  much 
accelerated  by  the  presence  of  many  complex  cobalt- 
ammine  salts  as  well  as  by  certain  complex  salts  of 
nickel,  zinc,  cadmium,  chromium,  and  silver.  The 
catalytic  actions  of  these  salts  resemble  those  of  the 
natural  enzymes  as  they  are  inhibited  by  acidity  of 
the  medium,  by  boiling,  and  by  certain  chemical 
instances,  e.g.,  cyanides,  hydroxylamine,  and 
aercuric  chloride.  The  catalytic  action  is  also 
inhibited  by  the  presence  of  certain  cobaltammine 
salts  which  themselves  are  inactive. 

W.  0.  Kermack. 

Catalase  action  of  organically-combined  iron. 
H.  von  Euler  and  R.  Nilsson  (Arkiv  Kemi,  Min., 
Geol.,  1929,  10,  b,  No.  5,  6  pp.). — Pyratin,  prepared 
from  hcemin  by  Schumm  (A.,  1928,  1263),  decomposes 
hydrogen  peroxide  about  20  times  as  rapidly  as 
hsrnin.  Its  activity  decreases  with  time,  and  also 
>n  high  concentrations  of  hydrogen  peroxide.  The 
activity  is  rapidly  reduced  by  treatment  with  hydrogen 
sulphide.  The  catalase  action  of  hsemin,  haerno- 
chromogen,  and  derivatives  is  closely  connected  with 
their  iron  content  (cf.  this  vol.,  302). 

K.  Y.  Thimann. 

Lipase.  H.  von  Euler  and  S.  Gard  (Arkiv  Kemi, 
Uin.,  Geol.,  1929, 10,  a,  No.  2,  7  pp.). — The  liver  of  the 
fat  and  pig  was  freed  from  fat,  extracted  first  with 
acetone,  then  with  equal  parts  of  acetone  and  ether, 
and  finally  with  ether,  dried,  and  powdered.  The 
lipase  was  then  extracted  with  glycerol,  and  the 
wtract  centrifuged.  The  action  of  this  lipase  solution 
at  pa  8  on  monobutyrin,  ethyl  acetate,  and  glycine 
f%l  ester  in  the  presence  of  albumin  and  calcium 
chloride  was  examined.  The  results  were  compared 
*jth  the  lipolysis  produced  by  hydrochloric  acid, 
che  haeinolyses  produced  by  this  extract,  by  blood- 
*nuu,  and  by  intestinal  mucosa  were  also  compared. 

K.  V.  Thimann. 

Stereochemical  specificity  of  esterases.  I. 
~®aity  of  liver-esterases  for  optically  active 
Tfohols.  D.  R.  P.  Murray  and  C.  G.  King  (Bio- 
lle».  J.,  1930,24,  1 90— 1 98)  .—The  Z-  forms  of  methyl  - 


n-hexylcarbinol,  phenylmethylcarbinol,  and  methyl- 
(3-phenylethylcarbinol  inhibitsheep-liveresterase  about 
four  to  five  times  as  strongly  as  the  (/-forms.  On 
the  other  hand,  with  rabbit-liver  esterase  there  is 
no  difference  in  the  inhibiting  action  of  the  d-  and 
/-alcohols.  S.  S.  Zilva. 

Asymmetric  esterification  caused  by  the  ester¬ 
ase  of  pig  pancreas.  P.  Rona  and  R.  Amjion  (Bio- 
chem.  Z.,  1930,  217,  34 — 41). — When  powdered  pig 
pancreas  acts  on  mixtures  of  water,  tsoamyl  alcohol, 
and  d-,  /-,  or  (//-lactic  acid  the  amyl  ester  of  the  rf-acid 
is  formed  more  rapidly  than  are  the  esters  of  the 
/-  and  d/-acids.  W.  McCartney. 

Stereochemical  specificity  of  taka-esterases. 
P.  Rona,  R.  Ammon,  and  M.  Werner  (Biochem.  Z., 
1930,  217,  42- — 49). — Measurements  of  dissociation 
and  hydrolysis  constants  show  that  the  compound 
of  taka-diastase  with  the  methyl  ester  of  Z-mandelic 
acid  is  hydrolysed  twice  as  rapidly  as  is  the  corre¬ 
sponding  (/-compound  and  that  the  affinity  of  the 
taka-diastase  for  the  (/-ester  is  five  times  as  great  as 
it  is  for  the  /-ester.  The  quantitative  investigation 
of  the  optical  specificity  of  the  taka- esterases  is  now 
complete.  W.  McCartney. 

Arginase  method  for  arginine  determinations  ; 
analysis  of  proteins.  A.  Hunter  and  J.  A. 
Dauphinee  (J.  Biol.  Chem.,  1930,  85,  627—665). — 
Fresh  liver,  finely  minced,  is  extracted  by  shaking  for 
10  min.  with  an  equal  volume  of  75%  glycerol,  the 
mixture  is  heated  in  a  water- bath  to  58°  for  5  min., 
cooled,  and  filtered;  the  filtrate  contains  80 — 100 
units  of  arginase  per  c.c.,  the  unit  being  the  amount 
of  enzyme  required  to  liberate  0-5  mg.  of  carbamide- 
nitrogen  from  10  mg.  of  arginine  in  30  min.  at  37°. 
A  stable  solid  preparation  of  the  enzyme  may  be 
obtained  by  making  the  extraction  with  water,  and 
evaporating  the  filtered  extract  in  thin  layers  in  an 
air-current.  Conditions  are  described  for  the  recovery 
of  99-4  ±0-1%  of  the  theoretical  amount  of  ammonia 
from  carbamide  by  means  of  urease;  application  of 
this  technique  to  the  solution  resulting  from  the  action 
of  arginase  on  arginine  enables  the  latter  to  be  deter¬ 
mined  with  an  error  of  0-5%.  The  method  has  been 
applied  to  the  determination  of  arginine  in  protein 
hydrolysates  either  directly  or  after  precipitation  with 
phosphotungstic  acid.  A  correction  is  made  if 
necessary  for  the  deaminising  effect  of  the  liver 
extract  on  other  amino-acids.  The  arginine  contents 
of  the  following  proteins  have  been  thus  determined  : 
gelatin  15-48,  caseinogen  7-99,  edestin  26-7,  gliadin 
4-78,  globin  7-72,  fibrin  14-31,  ovalbumin  10-36%. 

C.  R.  Harington. 

Substrate  in  peptic  synthesis  of  protein.  H. 
Borsook,  D.  A.  MacFadyen,  and  H.  Wasteneys 
(J.  Gen.  Physiol.,  1930, 13,  295 — 306). — Peptic  digests 
of  egg-white  show  a  marked  decrease  in  the  amount  of 
synthesis  which  can  be  effected  by  pepsin  in  the  con¬ 
centrated  digests,  with  the  lengthening  of  the  period 
of  digestion.  The  amount  of  protein  synthesised  is 
independent  of  the  pu  to  which  the  digest  is  exposed  in 
the  absence  of  pepsin.  Synthesis  can  also  be  effected 
by  pepsin  in  concentrated  solutions  of  proteose  or 
peptone,  but  the  protein  differs  from  the  plastein 
synthesised  from  the  whole  digest.  The  cessation 
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of  synthesis  by  pepsin  in  a  digest  is  due  to  the  attain¬ 
ment  of  a  true  equilibrium,  since  after  removal  of  the 
synthesised  protein  the  residual  digest  on  concen¬ 
tration  affords  more  protein,  providing  it  still  contains 
the  specific  complex  which  results  from  primary 
hydrolysis  of  the  protein  molecule  bv  pepsin. 

C.  C.  N.  Vass. 

Enzymic  proteolysis.  V.  P.  Rona  and  H.  A. 
Oelkers  (Biochem.  Z.,  1930,  217,  50 — 112).— When 
solutions  of  egg-albumin  were  treated  with  pepsin 
there  was  a  slight  increase  in  the  osmotic  pressure 
during  the  period  before  chemical  action  began,  and 
when  it  did  begin  the  osmotic  pressure  fell.  In  the 
case  of  caseinogen  and  trypsin,  during  the  same 
period,  the  increase  in  osmotic  pressure  was  great 
and  only  when  decomposition  of  the  protein  had  pro¬ 
ceeded  to  a  considerable  extent  did  the  pressure  begin 
to  fall.  The  osmotic  pressure  of  egg-albumin  solu¬ 
tions  did  not  increase  as  a  result  of  the  action  of 
trypsin.  These  results  confirm  the  views  previously 
advanced  concerning  the  changes  which  occur  in  the 
eriod  before  decomposition  of  proteins  by  enzymes 
egins.  W.  McCartney. 

Caseinogen-splitting  action  of  papain,  and 
mechanism  of  the  acceleration  by  hydrogen 
cyanide.  S.  Sato  (J.  Fac.  Agric.  Hokkaido  Imp. 
Univ.,  1929,  24,  No.  4,  101— 151).— The  quantity  of 
caseinogen  digested  in  unit  time  is  proportional  to  the 
concentration  of  papain.  The  velocity  coefficient 
of  the  unimolecular  reaction  gradually  becomes 
maximal  and  then  decreases,  the  maximum  value 
being  attained  earlier  for  larger  amounts  of  papain. 
The  temperature  coefficient  varies  from  4-0  at  40 — 
50°  to  0-6  at  80 — 90° ;  the  optimal  pa  is  6-5.  Appreci¬ 
able  amounts  of  amino-acids  are  not  formed.  The 
activating  action  of  potassium  cyanide  is  attributed 
to  that  of  hydrogen  cyanide  molecules;  removal  of 
hydrogen  cyanide  with  air  decreases  the  velocity  to 
the  original  value.  Chemical  Abstracts. 

Origin  of  inosinic  acid.  M.  V.  Buell  (J.  Biol. 
Chem.,  1930,  85,  435—445). — Aqueous  extracts  of 
the  muscles  of  the  ox,  pig,  rabbit,  and  of  man  (but 
not  of  the  rat)  have  the  power  of  deaminising  adenine 
nucleotide  to  give  inosinic  acid.  The  deamination 
proceeds  most  rapidly  at  pB  6-0  and  more  readily  with 
adenine  nucleotide  from  muscle  than  with  that  from 
yeast.  The  results  explain  the  occurrence  of  inosinic 
acid  and  also  that  of  hypoxantlxine  in  muscles  which 
lackadenase.  C.  R.  Harington. 

Uricase  and  its  action.  S.  J.  Przylecki  (Bio¬ 
chem.  J.,  1930,  24,  SI). — The  uricolytic  activity  of 
the  author’s  uricase  preparation  purified  by  dialysis  in 
the  presence  of  antiseptics  such  as  thymol  is  due  to 
bacterial  action  (cf.  A.,  1928,  1055).  S.  S.  Zilva. 

Mechanism  of  alcoholic  fermentation.  A.  N. 
Lebedev  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 61, 1199 — 
1201). — Polemical. 

Selective  fermentation  of  dextrose  and  lsevulose 
by  brewer's  yeast.  H.  Ivekoyich  (Biochem.  J., 
1930,  24,  4—5 ;  cf.  A.,  1927,  592  ;  Hopkins,  A.,  1928, 
1 158). — Dextrose  is  fermented  1  -78  times  as  rapidly  as 
lsevulose.  S.  S.  Zilva 


Decreasing  rate  of  fermentation.  O.  Rahn  (J. 
Bact.,  1929,  18,  207 — 226). — The  assumption  that 
the  decrease  in  the  rate  of  fermentation  caused  by 
products  of  fermentation  is  proportional  to  their  con¬ 
centration  divided  by  the  limiting  concentration 
leads  to  a  formula  giving  a  fermentation  constant 
which  represents  the  rate  corrected  for  retardation 
by  the  products.  For  alcoholic  fermentation, 
Kt=  log,  2L/(2L— a:),  where  t  is  the  time,  L  the  i 
limiting  concentration  of  alcohol,  and  x  the  amount 
of  sugar  decomposed ;  for  lactic  fermentation  ' 
Kt=  Y  log,,  L(L—x),  the  factor  Y  representing  the 
number  of  acting  yeast-cells.  In  both  alcoholic  and 
lactic  fermentations  the  relationship  between  the  rate 
of  fermentation  and  the  amount  of  product  added  is 
linear.  Chemical  Abstracts. 

Formation  of  pyruvic  acid  as  an  intermediate 
phase  in  the  alcoholic  degradation  of  sugars. 
Isolation  of  pyruvic  acid  as  the  chief  product  of 
fermentation.  C.  Neuberg  and  M.  Kobel  (Bio¬ 
chem.  Z.,  .1929,  216,  493 — 496). — By  the  action  of  an  ; 
acetone-dried  preparation  of  a  bottom  yeast  on 
magnesium  hexosediphosphate,  a  yield  of  90%  of  ■ 
pyruvic  acid  may  be  obtained  providing  that  the  1 
correct  proportion  exists  between  the  substrato  and  ^ 
enzyme  concentration,  the  latter  being  greater  than  a. 
is  necessary  for  the  production  of  methylglyoxal,  but  || 
less  than  is  necessary  to  bring  about  complete  v 
fermentation  in  the  experimental  time. 

P.  W.  Clutterbuck. 

Phosphoric  esters  of  alcoholic  fermentation. 

R.  Robison  and  W.  T.  J.  Morgan  (Biochem.  J.,  1930, 

24,  119 — 132). — Methods  are  described  for  the 
separation  and  investigation  of  tho  phosphoric  • 
esters  produced  during  fermentation  of  sugars  by  j 
yeast  preparations.  Sources  of  error  in  the  con-  ; 
elusions  reached  from  the  results  obtained  with  the 
aid  of  these  and  other  methods  are  discussed.  The 
distribution  of  total  esterified  phosphorus  among 
the  four  known  esters,  estimated  by  the  application  . 
of  these  methods,  is  given  for  a  number  of  fermentation 
experiments  with  yeast-juice,  zymin,  and  dried  yeast. 
Some  indication  has  been  obtained  of  the  presence  of  a 
fifth  ester,  but  this  can  at  most  form  only  a  very  small 
proportion  of  the  fermentation  products.  The  effect 
of  varying  the  rate  of  addition  of  phosphate  on  the 
relative  proportions  of  the  different  esters  has  been 
studied.  Hexosemonophosphate  was  obtained  in 
maximum  yield  when  the  fermentation  was  rapid 
and  inorganic  phosphate  was  in  considerable  ex¬ 
cess.  Trehalosemonophosphate,  on  the  other  hand, 
increased  in  amount  when  the  fermentation  wai 
continued  for  some  time  after  the  addition  of  phos¬ 
phate,  but  again  decreased  if  the  fermentation  was  | 
prolonged.  A  sparingly  soluble  crystalline  form  of  | 
barium  trehalosemonophosphate  is  described. 

S.  S.  Zilva- 

Enzymic  carbohydrate  degradation.  R-  Nils¬ 
son  (Arkiv  Kemi,  Min.,  Geol.,  1929,  10,  B,  No.  L 
6  pp.). — Fermentation  of  dextrose  in  presence  of 
phosphates,  by  a  mixture  of  co-zymase,  zymo- 
phosphate,  and  yeast  which  has  been  washed 
free  of  co-zymase,  produces  carbon  dioxide  and  a 
hexosemonophosphate,  the  barium  salt,  aD  > 
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of  which  corresponds  with  the  formula  CcHu05P04Ba 
(see  Euler,  Myrback,  and  Runehjclm,  A.,  1928, 
1158).  Sodium  fluoride  suppresses  the  reaction. 

K.  V.  Thimann. 

Problems  of  affinity.  H.  von  Euler  and  E. 
Nilsson  (Arkiv  Kemi,  Min.,  Gcol.,  1929, 10,  a,  No.  4, 
7  pp.). — -The  insoluble  residue  left  when  yeast  is 
washed  with  water  contains  an  invertase.  The  effect 
of  phenol  on  the  rate  of  inversion  of  sucrose  by  this 
invertase  and  by  the  water-soluble  invertase  was 
determined,  the  percentage  inhibition  being  the  same 
in  each  case.  Phenol  also  exercises  considerable 
inhibition  on  the  action  of  mutase  on  acetaldehyde. 
The  conception  is  developed  that  the  inhibition  or 
poisoning  produced  by  phenol  and  by  protoplasm- 
poisons  of  the  toluene  type  is  due  to  the  poison 
affecting  the  affinity  between  enzyme  and  substrate. 

K.  V.  Thimann. 

Peroxidase  reaction  during  alcoholic  ferment¬ 
ation.  G.  Woker  and  E.  Blum-Sapas  (Biochem.  Z., 
1930, 217,  236 — 252). — The  colours  produced  and  the 
times  required  for  them  to  reach  their  maxima  when 
mixtures  of  yeast  and  dextrose  solution  and  of  yeast 
and  water  were  tested,  immediately  after  preparation 
or  after  intervals  of  from  1  hr.  to  3  weeks,  for  the 
presence  of  acetaldehyde  with  p -p henyl ened iam i ne 
and  hydrogen  peroxide,  have  been  observed.  The 
results  showed  that  acetaldehyde  was  always  pro¬ 
duced,  although  it  appeared  much  earlier  in  the  case 
of  the  yeast-dextrose  mixture  than  in  that  of  the 
jsast-water  mixture.  W.  McCartney. 

Effects  of  certain  chemical  compounds  on  the 
course  of  gas  production  by  baker's  yeast.  S.  E. 
Branham  (J.  Bact.,  1929,  18,  247 — 264). — A  simple 
gas  meter  is  described.  With  mercuric  chloride, 
mercurochrome,  metaphen,  and  hexylresorcinol  the 
greatest  amount  of  gas  was  formed  at  dilutions  causing 
relatively  slight  initial  inhibition ;  with  chloramine-T, 
tincture  of  iodine,  and  sodium  hypochlorite  there  was 
sudden  activity  at  dilutions  causing  complete  inhibi¬ 
tion  for  1—2  hrs.  Mercuric  or  sodium  chloride  at 
high  (non-inhibitory)  dilution  caused  a  transient 
initial  stimulation,  whilst  silver  nitrate  caused  no 
increase  of  fermentation.  Chemical  Abstracts. 

Chemical  investigation  of  “bios."  I.  B.  T. 
Narayanan  (Biochem.  J.,  1930,  24,  6—18). — A 
method  of  fractionation  of  “  bios  ”  from  hydrolysed 
yeast  based  on  the  removal  of  impurities  at  various 
stages  with  baryta,  lead  acetate,  alcohol,  silver,  and 
platinic  chloride,  and  on  the  precipitation  of  the 
setivo  principle  withphosphotungstic  acid  is  described. 
Doses  of  this  concentrate  of  the  order  of  0-01  mg./c.c. 
stimulate  the  growth  of  yeast.  This  preparation  is 
more  active  than  those  obtained  by  Eddy  (A.,  1925,  i, 
5D2)  and  Miller  (Science,  1924,  59,  1927).  Inositol 
h  not  an  essential  unit  of  “  bios  ”  (cf.  Easteott,  A., 
1928, 1056).  The  latter  is  not  identical  with  vitamin- 
from  which  it  can  be  separated.  S.  S.  Zilva. 
Acid  production,  respiration,  oxidase  reaction, 
*>4  reducing  power  of  various  species  of  Asper- 
Sfflus.  H.  Tamiya  and  T.  Hida  (Acta  Phytochim., 
®9,  4,  343 — 361). — A  large  number  of  species  of 
ftpergillits,  cultivated  under  definite  conditions,  have 
°^n  examined  in  respect  of  the  quantity  and  nature 
oo 


of  the  acids  produced,  the  extent  of  the  respiration, 
the  indophenol-oxidase  reaction,  and  the  power  of 
reducing  methylene-blue  with  and  without  the 
addition  of  succinic  acid .  Amongst  the  acids  observed 
were  gluconic  acid,  citric  acid,  and  oxalic  acid,  as  well 
as  lcojic  acid.  W.  O.  Kermack. 

Utilisation  of  micro-organisms  for  human 
food  materials.  VIII.  Proteins.  IX.  Nucleic 
acid.  X.  Carbohydrates  of  the  mycelium  of 
Aspergillus  on/zcc.  R.  Takata  (J.  Soc.  Chem. 
Ind.  Japan,  1929,  32,  243— 244b,  245b,  245— 
247b). — VIII.  The  protein  is  obtained  in  0-35% 
yield  from  the  mycelium  by  extraction  with  1% 
sodium  hydroxide  solution  and  precipitation  with 
dilute  acetic  acid.  It  contains  N  14-78,  P  1-77,  ash, 
2-66%,  S  trace.  Acid  hydrolysis  of  the  protein  yields 
about  4%  of  reducing  sugars,  chiefly  glucosamine. 
Repeated  digestion  of  the  residual  mycelium  with 
pepsin  in  1%  hydrochloric  acid  solution  yields  a 
peptone  containing  17%  N  (of  which  10-1%  is  free 
amino-nitrogen),  0-59%  of  ash,  but  no  phosphorus. 
It  is  soluble  in  water  or  dilute  alcohol  and  is  precipit¬ 
ated  by  phosphotungstic  acid,  copper  hydroxide,  and 
lead  acetate.  The  nitrogen  distribution  determined 
by  Van  Slyke’s  method  and  the  amounts  of  several 
amino-acids  of  the  protein,  peptone,  and  mycelium  are 
tabulated. 

IX.  The  nucleic  acid  contains  N  13-16,  P  7-01%, 
and  yields  on  hydrolysis  guanine,  adenine,  hypo- 
xanthine,  and  probably  uracil.  Of  the  total  nitrogen 
content  in  the  mycelium  15-8%  is  nucleic  acid- 
nitrogen. 

X.  From  the  alcoholic  extract  of  the  dried  mycelium 

mannitol  and  trehalose  were  isolated,  whilst  mannose, 
laevulose,  trehalose,  anunidentifiedpolysaccharide,  and 
considerable  quantities  of  dextrose  and  glucosamine 
were  identified  in  the  residual  syrup.  The  ratio  of 
the  fermentable  reducing  sugars  to  the  unfermentable 
was  1  : 2-7.  Amylose  (cf.  Schmidt,  A.,  1925,  i, 
868)  and  glycogen  were  isolated  as  water-soluble 
polysaccharides.  Treatment  of  the  protein-free 
residues  (VIII)  with  10%  sodium  hydroxide  solution 
and  precipitation  of  the  filtrate  with  hydrochloric 
acid,  gave  a  substance  which  yielded,  on  hydrolysis 
with  2-5%  hydrochloric  acid,  35-5%  of  reducing 
sugars,  chiefly'  glucosamine,  whilst  hydrolysis  with 
75%  hydrochloric  acid  yielded  80-6%  of  reducing 
sugars.  G.  C.  N.  Vass. 

Utilisation  of  micro-organisms  for  human 
food  materials.  XIV — XVI.  Culture  of  Asper¬ 
gillus  oryzee.  III.  Relation  between  the 
hydrogen-ion  concentration  of  the  medium  and 
the  yield  of  mycelium.  IV.  Influence  of  sodium 
chloride,  sodium  sulphate,  and  sugar  concen¬ 
tration  on  the  growth  of  the  mycelium.  V. 
Relation  between  the  duration  of  culture,  yield 
and  nitrogen  content  of  mycelium,  and  sugar  con¬ 
centration.  R.  Takata  (J.  Soc.  Chem.  Ind.  Japan, 
1929,  32,  306b,  307b,  308b). — III.  Two  optimum 
values  for  the  growth  of  the  mycelium  in  a  given 
synthetic  medium  in  which  the  carbohydrate  is 
supplied  as  sucrose,  dextrose,  dextrin,  or  soluble 
starch,  and  nitrogen  as  ammonium  chloride  or  nitrate, 
potassium  nitrate,  or  urea,  are  obtained ;  the  values 
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found  are  4-5  and  5-6,  which  lie  on  either  side  of  the 
isoelectric  point  of  the  mycelium  (cf.  Bobbins,  A., 
1924,  i,  475),  which  appears  to  be  at  about  5-0. 
A.  oryzai  is  capable  of  growth  over  the  range  p„ 
1-8— 9-0. 

IV.  The  maximal  yield  of  mycelium  is  obtained, 
using  the  foregoing  synthetic  medium  in  the  presence 
of  sodium  chloride  or  sulphate,  when  the  concentration 
of  the  latter  is  0-5%;  the  yield  decreases  with  in¬ 
creasing  salt  concentration  and  growth  is  inhibited 
by  concentrations  greater  than  10%.  The  yields  of 
mycelium  produced  by  40 — 60  hrs.’  culture  in  media 
containing  1 — 5%  of  sugar  are  nearly  constant,  but 
decrease  with  higher  sugar  concentrations;  for  a 
period  of  10  days’  culture  in  the  presence  of  1% 
of  sugar  the  economical  coefficient  is  39-8%,  whilst 
in  the  presence  of  3 — 10%  of  sugar  the  coefficient  is 
nearly  constant,  ranging  from  27-0  to  29-9%. 

V.  The  yield  of  mycelium,  produced  by  A.  oryzw. 

growing  in  a  synthetic  medium  in  which  sucrose  was 
the  sole  source  of  carbon  and  urea  a  source  of  nitrogen, 
increases  rapidly  from  the  2nd  to  the  6th  day,  remains 
nearly  constant  for  2  days,  and  gradually  decreases 
to  about  one  half  the  maximum  at  the  17th  day. 
The  economical  coefficient  is  highest  at  the  3rd  day 
(30-2%),  and  decreases  gradually  to  9-2%  at  the  17th 
day.  The  nitrogen  content  of  the  mycelium  de¬ 
creases  gradually,  from  5-89%  at  the  2nd  to  3-02% 
at  the  17th  day.'  C.  W.  Shoppee. 

Action  of  micro-organisms  on  the  odorous 
principle  of  rhizoma  iridis.  A.  von  Lingelsheim 
(Arch.  Pharrn.,  1930,  268,  1 — 7). — When  a  culture  of 
Trichoderma  and  related  fungi,  obtained  originally 
from  Iris  pallida,  is  grown  on  a  medium  containing 
powdered  iris  the  original  characteristic  violet  odour 
is  destroyed  and  a  strong  terpene  odour  develops. 
Similar  observations  have  been  made  during  the  decay 
of  various  species  of  violet  plants,  the  growth  of  the 
fungus  being  observed  simultaneously,  and  it  is 
suggested  that  the  irone  present  in  the  plant  is  con¬ 
verted  into  a  terpene  derivative  ( ?  a-pinene)  by  the 
action  of  the  micro-organism.  In  support  of  this 
view  it  is  found  that  when  traces  of  oil  of  violets,  an 
aqueous  extract  of  the  oil,  or  even  of  artificial  ionone 
are  added  to  cultures  of  the  fungi,  the  characteristic 
violet  odour  disappears  and  is  replaced  by  a  terpene 
odour.  The  significance  of  this  change  and  of  the 
reverse  change  of  a  terpene  into  a  violet  odour, 
which  has  been  observed  in  human  urine,  is  discussed. 

J.  W.  Baker. 

Soluble  enzymes  secreted  by  the  Hymenomy- 
cetes.  Antioxygenic  function  of  hydrocarbons 
and  terpenes.  L.  Lutz  (Compt.  rend.,  1930,  190, 
218 — 220). — Pinene,  limonene,  caryophyllene,  cymene’ 
and  styrene  exert  in  sunlight  a  considerable  anti¬ 
oxygenic  effect  as  shown  by  the  decolorisation  of 
methylene-blue  contained  in  the  media  on  which  six 
species  of  the  fungi  were  grown.  Cineole  had  no 
effect  on  the  oxidising  powers  of  the  fungi  (cf  A 
1926,  869).  C.  C.  N.  Vass.  ” 

Metabolism  of  anaerobes.  IV.  Nature  of  the 
volatile  acids  produced  by  Cl.  histolyticum  from 
proteins.  W.  S.  Sturges,  L.  B.  Parsons,  and  E  T 
Drake  (J.  Baot.,  1929,  18,  157— 167).— Cultures 


grown  in  buffered  pork  in  glass  bombs  thrice  evacuated 
to  the  vapour  pressure  of  water  and  sealed  in  a  vacuum 
were  acidified  and  the  gases  removed ;  carbon 
dioxide,  ammonia,  and  acetic  acid  were  present  in  the 
molar  ratio  1:2:2.  This  ratio  cannot  be  accounted 
for  by  the  decarboxylation  of  dicarboxylic  amino- 
acids  preceded  or  followed  by  reductive  deamination, 
or  of  monocarboxylic  acids,  or  the  degradation  of 
chains  by  oxidative  processes. 

Chemical  Abstracts. 

Reduction  phenomena  in  the  lactic  acid  fer¬ 
mentation.  W.  N.  Schaposchnikov  and  J.  P. 
Zacharov  (Biochem.  Z„  1929,  216,  325-329).- 
Methylene-blue,  potassium  nitrate,  and  sulphur 
introduced  into  fermentation  mixtures  sown  with  pure 
cultures  of  B.  Delbriicki  were  reduced  to  leuco-base, 
nitrite,  and  hydrogen  sulphide,  respectively. 

P.  W.  Clutterbuck. 

Influence  on  bacterial  viability  of  various 
anions  in  combination  with  sodium.  F.  W. 
Fabian  and  C.  E.  A.  Winslow  (J.  Bact.,  1929, 18, 
265 — 291). — Experiments  on  the  viability  of 
Escherichia  coli  showed  that  the  stimulating  effect  of 
various  sodium  salts  at  low  concentration  was  a  direct 
function  of  the  sodium  content,  and  that  inhibition 
at  higher  concentration  depends  on  the  sodium 
and  hydrogen-ion  concentrations.  If  the  latter  are 
favourable,  the  phosphate  ion  stimulates  growth. 
Assumption  of  antagonism  or  specific  salt  effect  in 
such  cases  is  frequently  unnecessary. 

Chemical  Abstracts. 

Degradation  of  carbohydrate  by  B.  coli. 
Isolation  of  methylglyoxal.  C.  Fromageot  (Bio¬ 
chem.  Z.,  1929,  216,  467 — 474). — Magnesium  hexose- 
diphosphate  on  digestion  at  37°  with  an  alcohol-ether 
dry  glycolase  preparation  of  a  culture  of  B.  coli  gave 
methylglyoxal  in  89-72%  yield. 

P.  W.  Clutterbuck. 

Quantitative  conversion  of  methylglyoxal  into 
pure  d(—  )-lactic  acid  by  B.  fluorescens.  E. 
Widmann  (Biochem.  Z„  1929,  216,  475 — 47S).— 
B.  fluorescens  converts  methylglyoxal  rapidly  and 
quantitatively  into  optically  pure  d(-) -lactic  acid. 

P.  W.  Clutterbuck. 

Nitrifying  bacteria.  D.  W.  Cutler  (Nature, 
1930, 125,  168). — A  new  group  of  organisms  has  been 
discovered  which  produces  nitrite  when  grown  in  8 
culture  containing  0-06%  NaCl,  0-002%  OA’ 
0-005%  MgS04,  0-03%  of  potassium  hydrogen 

phosphate,  0-1%  of  sucrose,  and  an  ammonium  salt. 
The  organisms  isolated  from  a  sugar-beet  effluent 
filter-bed  produce  nitrite  more  freely  from  ammonium 
lactate,  whilst  those  isolated  from  soil  prefer  'he 
phosphate.  Nitrite  formation  occurs  over  a  wide  fs 
range  from  4-5  to  7-9.  The  new-  organisms  have 
characteristics  distinct  from  those  of  NitrosomonM 
and  Nitrosococcus.  L.  S.  Theobald. 

Chemotherapy  of  tuberculosis.  II.  G.  Mea¬ 
ner  and  E.  Hesse  (Arch.  exp.  Path.  Pharm.,  193"’ 
147,  339—359;  cf.  A.,  192S,  1286).— Tubercle 
bacilli  are  stained  in  the  peritoneal  cavity  of  the 
mouse  or  in  guinea-pig  serum  only  by  certain  dyes 
w-hich  are  basic  in  nature  and  therefore  positively 
charged.  This  fact  has  been  correlated  with  the 
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negative  charge  which  tubercle  bacilli  bear,  when 
suspended  in  serum  under  the  same  conditions.  In 
addition  to  the  dyes  previously  employed,  about  2000 
compounds  have  been  tested  by  Wright’s  method  as 
to  their  bacteriostatic  action  with  reference  to.tuberele 
bacilli  growing  in  blood.  The  compounds  include  salts 
of  48  elements  and  certain  other  metallic  compounds 
and  145  alkaloids  and  alkaloidal  derivatives.  The 
inorganic  salts  are  inactive,  but  of  the  alkaloids 
eonessine  and  harmine  are  active  as  well  as  certain 
derivatives  of  quinine,  viz.,  a-isoquinine,  ethylqpo- 
quinine,  and  aminohydroquinine.  Eucupin,  opto- 
chiu,  and  vuzin  are  inactive.  The  activity  of 
indamine-bluc  in  promoting  the  cure  of  guinea- 
pigs  lightly  infected  with  tuberculosis  has  been 
confirmed.  W.  O.  Kermack. 

Lipins  of  tubercle  bacilli.  X.  Lipin  fractions 
from  avian  tubercle  bacilli.  XI.  Phosphatide 
fraction  from  avian  tubercle  bacilli.  XII. 
Lipin  fractions  from  bovine  tubercle  bacilli. 
R.  J.  Anderson  and  E.  G.  Roberts  (J.  Biol.  Chem., 
1930,  85,  509—517,  519—528,  529— 538).— X.  Moist 
avian  tubercle  bacilli  (3515  g.  of  dry  material)  were 
extracted  successively  with  a  mixture  of  alcohol  and 
ether  and  with  chloroform.  The  alcohol-ether  solu¬ 
tion  was  evaporated  under  diminished  pressure  and 
the  final  aqueous  suspension  was  extracted  with 
ether ;  some  wax  which  separated  was  added  to  the 
chloroform  extract.  The  material  extracted  by  ether 
was  separated  into  acetone-soluble  fat  (77-3  g.)  and 
fhosphatide  (79-7  g.) ;  the  chloroform  extract  yielded 
i(9'5  g.  of  wax,  and  the  aqueous  solution  3-61  g.  of 
polysaccharide. 

.XL  Figures  are  given  for  the  constituents 
yielded  by  the  above-mentioned  phosphatide  on 
hydrolysis.  This  phosphatide  resembles  in  com¬ 
position  that  obtained  from  human  tubercle  bacilli 
(A.,  1927,  1114),  except  that  it  contains  less  ether- 
soluble  and  more  water-soluble  constituents  than  the 
latter. 

XII.  Bovine  tubercle  bacilli  (3941  g.  of  dry  material) 
"ere  extracted  by  the  method  described  above  for  the 
avian  bacilli,  and  yielded  acetone-soluble  fats  (131-7  g.), 
phosphatide  (60-5  g.),  wax  (336  g.),  and  polysac¬ 
charide  (40-3  g.).  C.  R.  Harington. 

Chemical  changes  accompanying  the  growth 
of  avian  tubercle  bacilli  on  Long’s  synthetic 
medium.  A.  G.  Renfrew,  S.  L.  Bass,  and  T.  B. 
Johnson  (Amer.  Rev.  Tuberculosis,  1929,  20,  114 — 
‘•A)— The  copper  reduction  curve  suggests  that  the 
organism  does  not  produce  the  same  carbohydrate 
combination  as  does  the  human  tubercle  bacillus. 

Chemical  Abstracts. 

Chemical  changes  accompanying  the  growth 
™  timothy  bacilli  on  Long’s  synthetic  medium. 
“■■L  Bass  and  T.  B.  Johnson  (Amer.  Rev.  Tuber - 
'fjosis,  1929,  20,  122 — 127). — Timothy  and  avian 
™crcle  bacilli  form  sugar  of  low  reducing  power, 
“ibt  the  reducing  power  of  the  sugar  formed  in 
^&an  tubercle  bacilli  is  variable  and  increases  to  a 
®shmuin.  The  same  sugar  combination  does  not 
Motion  in  the  three  organisms. 

Chemical  Abstracts. 


Action  of  formaldehyde,  hydrogen  peroxide, 
and  white  phosphorus  on  tuberculin.  J.  F. 
Heymans  and  C.  Heymans  (Compt.  rend.  Soe.  Biol., 
1929, 101,  153—155  ;  Chem.  Zentr.,  1929,  ii,  1018).— 
Tuberculin,  which  is  not  decomposed  by  the  above 
reagents,  is  exceptional  among  proteins. 

A.  A.  Eldridge. 

The  water-soluble  substance  of  Friedlander’s 
bacillus  in  relation  to  the  identity  of  antibodies. 
C.  E.  Lim  and  T.  J.  Kttrotchkin  (Chinese  J.  Physiol., 
1929,  3,  409 — 418). — Guinea-pigs  could  not  be 
sensitised  to  a  solution  of  the  soluble  specific  sub¬ 
stance  of  Friedlander’s  bacillus  by  injecting  them  with 
the  precipitate  obtained  when  a  solution  of  soluble 
specific  substance  is  mixed  with  homologous  anti¬ 
serum.  Guinea-pigs  could  not  be  passively  sensitised 
by7  the  administration  of  immune  serum  from  which 
the  antibody  had  been  removed  by  precipitation  with 
a  solution  of  the  soluble  specific  substance.  A  similar 
result  was  obtained  w-ith  serum  from  which  the 
agglutinins  had  been  removed  by  adsorption.  The 
complement-fixing  properties  of  the  serum  decreased 
with  increased  removal  of  precipitin,  but  complete 
absence  of  complement-fixing  power  was  never 
attained.  It  is  concluded  that  the  agglutinating,  pre¬ 
cipitating,  and  complement-fixing  substances  in 
immune  serum  arc  probably  identical. 

W.  O.  Kermack. 

Composition  of  diphtheria  toxin-antitoxin 
floccules.  J.  R.  Marrack  and  F.  C.  Smith  (Proc. 
Roy.  Soc.,  1930,  B,  106,  1 — 19). — Spectrophoto- 
metric  observations  on  the  ultra-violet  absorption 
curves  of  solutions  of  the  floccules  produced  by  the 
interaction  of  preparations  of  diphtheria  toxin  and 
of  antitoxin  (in  such  a  proportion  as  to  give  most 
rapid  flocculation)  are  consistent  with  the  view  that 
the  floccules  consist  essentially  of  pseudoglobulin. 
Experiments  on  the  flocculation  by  various  salts 
of  dispersions  of  these  floccules  in  distilled  water 
indicate  that  the  pscudoglobulin  is  in  the  denatured 
condition.  The  presence  of  unspecific  protein  in  the 
mixtures  of  toxin  and  antitoxin  does  not  increase  the 
precipitate  obtained,  which  further  is  largely  inde¬ 
pendent  of  the  conditions  employed.  It  appears 
therefore  that  the  precipitate  consists  essentially  of  the 
active  substances  and  not  of  unspecific  material.  The 
percentage  of  lipin  in  the  floccules  was  likewise  small. 

W.  O.  Kermack. 

Penetrative  power  of  the  bactericidal  rays  in 
the  ultra-violet  as  emitted  by  carbon.  De  W. 
Vorster  (J.  Dental  Res.,  1929,  9,  641 — 651). — 
Gentian-violet,  methylene-blue,  eosin  (1  in  100),  or 
mercurochrome  (1  in  4000)  used  as  sensitiser  decreases 
the  germicidal  action  of  the  rays  of  carbon  on  Staphylo¬ 
coccus  aureus.  Saliva  is  opaque  to  the  rays. 

Chemical  Abstracts. 

Negative  staining  of  bacteria.  W.  C.  Dorner 
(Stain  Tech.,  1930,  5,  25—27). — Attention  is  directed 
to  the  usefulness  of  Burri’s  Indian  ink  technique  and 
of  nigrosine.  When  these  substances  are  applied  to  a 
liquid  on  a  slide  which  is  subsequently  dried,  a  uniform 
dark  film,  in  which  the  bacteria  remain  unstained,  is 
produced.  H.  W.  Dudley. 

Haematein,  its  advantages  as  a  stain.  S.  I. 
Kornhattser  (Stain  Tech.,  1930, 5, 13 — 15). — Mayer’s 
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“  hsemalum  ”  stain  is  preferred  to  the  usual  hsemat- 
oxylin  mixtures.  H.  W.  Dudley. 

Mechanism  of  staining.  II.  A.  E.  Stearn  and 
E.  W.  Stearn  (Stain  Tech.,  1930,  5,  17 — 24). — A 
discussion  of  the  role  of  adsorption  and  chemical 
combination  in  connexion  with  the  processes  of 
staining.  H.  W.  Dudley. 

Equilibria  and  “automatins."  H.  Zwaar- 
demaker  (Arch.  Nderland.  Physiol.,  1929,  14,  5G5 — 
591). — An  equi-radioactive  equilibrium  demonstrated 
by  the  cessation  of  heart  beat  has  been  obtained  in  an 
isolated  frog’s  heart  when  perfused  (a)  alternately 
with  two  Ringer  solutions,  the  one  containing  an  a-,  the 
other  a  (3-ray  source,  (6)  with  a  Ringer  solution  con¬ 
taining  a  radioactive  element  supplying  one  kind  of 
rays  and  irradiated  externally  with  the  opposite 
kind  of  rays,  (c)  with  an  admixture  of  the  perfusion 
fluids  obtained  by  perfusing  the  heart  with  two 
Ringer  solutions  which  contain  sources  of  a-  and 
(3 -rays  or  have  been  irradiated  by  such  rays,  and  (d) 
when  the  heart  has  been  simultaneously  irradiated  by 
two  opposed  sources  of  a-  and  (3-rays.  When-  the 
heart  is  at  rest  “  automatinogen  ”  is  given  off  to 
the  perfused  liquid.  Irradiation  externally  or  by 
dissolved  radioactive  sources  converts  “  auto- 
matinogen  ”  into  two  radioactive  antagonistic  sub¬ 
stances  termed  a-  and  P-“  automatins.’’  The  free 
energy  furnished  to  the  heart  by  irradiation  is  1  micro¬ 
erg  per  sec.  per  g,,  but  since  the  greater  part  of  this 
energy  reaches  water  molecules  and  protoplasm,  it 
is  considered  that  the  “  automatins  ”  are  produced 
by  an  autocatalytic  chain  reaction  as  evidenced  by 
the  latent  period  following  irradiation.  The  heart 
frequency  is  a  function  of  the  concentration  of  the 
potassium,  the  intensity  of  the  irradiation,  and  the 
quantity  of  “  automatin  ”  produced.  Curves,  re¬ 
sembling  adsorption  curves,  are  given  showing  the 
concentration  of  potassium  as  opposed  to  thorium, 
uranium,  ionium,  and  radon  for  equi-radioactive 
equilibrium.  Choline,  eosin,  nicotine,  and  d- 
adrenaliue  in  the  presence  of  calcium  stimulate  the 
formation  of  P-automatin  from  potassium,  whilst 
histamine,  ephedrine,  fluorescein,  trypaflavin,  and 
?-adrenaline  activate  uranium ;  these  substances  do 
not  modify  the  duration  of  the  latent  period. 

C.  C.  NY  Vass. 

Heart  hormone.  Action  of  active  substances. 
R.  Rigler  and  F.  Tiemann  (Pfliiger’s  Archiv,  1929 
222,  450—459;  Chem.  Zentr.,  1929,  ii,  1551).— The 
chief  agent  in  the  “  substances  actives  ’’  is  unspecific, 
and  apparently  belongs  to  the  histamine  class  of 
substances.  A.  A.  Eldridge. 

Adrenaline  therapy.  A.  J.  Anthony  (Arch.  exp. 
Path.  Pharm.,  1930,  148,  93— 101).— Subcutaneous 
administration  of  adrenaline  or  ephetonine,  or  oral 
administration  of  ephetonine,  increases  the  respiratory 
quotient  immediately,  and  usually  also  the  blood- 
pressure  and  blood-sugar.  K.  V.  Thimann. 

Effect  of  extracts  of  suprarenal  cortex  on  the 
blood-calcium.  L.  Mirvish  and  L.  P.  Bosman 
(Brit.  J.  Exp.  Biol.,  1929,  6,  350— 354).— An  extract 
of  suprarenal  cortex  lowered  the  blood-calcium  by 
30%  in  24  hrs.  1 1-  is  similar  in  action  to  the  hormone 
of  the  ovary.  E.  Boyland. 


Effect  of  testicular  extracts  on  blood-calcium, 
L.  Mirvish  and  L.  P.  Bosman  (Brit.  J.  Exp.  Biol., 

1929,  6,  355 — 359). — The  injection  of  the  alcoholic 

extract  of  testis  into  rabbits  produces  a  fall  in  blood- 
calcium.  E.  Boyland. 

Pressor  substance  from  bull's  prostate  gland. 
J.  B.  Collip  (Trans.  Roy.  Soc.  Canada,  1929,  [iii], 
23,  V,  165 — 168). — Extracts  of  bull’s  prostate  gland 
exert  a  pressor  effect  similar  to  that  of  adrenaline, 
although  the  return  to  normal  blood-pressure  is 
more  gradual  in  the  former.  Subcutaneous  injection 
of  prostatic  extracts  produces  hyperglycemia  in 
rabbits,  and  its  effect  on  the  isolated  uterus  of  the  rat 
is  similar  to  that  of  adrenaline.  P.  G.  Marshall. 

Preparation  of  cestrin.  G.  F.  Markian  (Nature, 

1930,  125,  90— 91).— The  yields  of  cestrin  can  be 
greatly  increased  by  acidification  of  urine  before 
ether  extraction.  Losses  during  initial  saponification 
can  be  minimised  by  saturating  the  saponified  mixture 
with  carbon  dioxide  before  extraction  with  ether. 
The  most  potent  preparation  of  cestrin  obtained  by 
introducing  these  modifications  of  method  had  an 
activity  of  8  X 10°  mouse  units  per  g. 

L.  S.  Theobald. 

Crystalline  “menformon.”  E.  Laqueur,  E. 
Dingemanse,  and  S.  Kober  (Nature,  1930,  125, 
90;  cf.  A.,  1929,  850). — Colourless  platelets,  re- 
crystallisable  from  70%  alcohol,  subliming  at  130— 
150°  and  0-01  mm.,  have  been  obtained.  The  crystals 
(C  78-61%,  H  8-25%)  are  similar  to  those  described 
by  Doisy  and  by  Butcnandt  (this  vol.,  118),  and 
yield  the  same  X-ray  spectrum  as  that  given  by 
earlier  preparations.  The  degree  of  spreading  on 
water  indicates  a  carbon  chain  of  hot  more  than 
25  atoms.  Other  crystals  containing  a  hydroxyl 
group  (cf.  Marrian,  A.,  1929,  1495)  were  encountered 
during  the  purification  of  the  original  material- 
Since  a  substance  of  greater  activity  (14x10°  units 
per  g.)  has  been  produced  in  certain  cases  it  is  still 
not  certain  that  the  crystalline  menformon  now 
obtained  is  the  pure  hormone.  L.  S.  Theobald. 

Ovarian  hormone  and  blood-cholesterol.  S- 
Mori  and  M.  Reiss  (Endokrinol.,  1928,  1,  418—121; 
Chem.  Zentr.,  1929,  ii,  1551 — 1552). — Injection  of 
“  hormovar  ”  into  rats  caused  an  increase  in  blood- 
cholestcrol  which  depended  on  the  dose. 

A.  A.  Eldridge. 

Cow’s  ovaries  during  pregnancy.  G.  F.  Oak¬ 
land,  F.  W.  Heyl,  and  E.  F.  Neurert  (J.  Biol- 
Chem.,  1930,  85,  539 — 547). — During  pregnancy  the 
concentration  of  cestrin  increases  in  the  corpus  lutes® 
and  decreases  in  the  remaining  ovarian  tissue, 
simultaneously  the  neutral  fat  of  the  corpus  luteu® 
increases,  whilst  the  phospho-  and  sulpho-lipins  de¬ 
crease;  no  change  was  observed  in  the  cholesterol 
of  the  corpus  luteum  or  in  any  lipin  constituents  ot 
the  rest  of  the  ovary.  C.  R.  Haring  ton. 

Insulin.  I.  Standardisation  with  white  mice. 

H.  Horsters  and  HY  Brugsch  (Z.  ges.  exp.  Med., 
1929,  65,  569—573;  Chem.  Zentr.,  1929,  ii,  1021).— 
The  conditions  which  must  be  observed  in  the  test 
are  described,  and  the  limiting  values  obtained  for 
commercial  preparations  are  recorded. 

A.  A.  Eldridge. 
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Insulin  in  human  organs.  H.  Brhgsch  (Z.  ges. 
exp.  Med.,  1929,  65,  574—593 ;  Chem.  Zentr.,  1929, 
ii,  1021).- — The  pancreas  contains  10 — 100  Toronto 
units;  in  only  one  (case  of  death  from  starvation) 
practically  none  was  found.  Other  values  (for 
average  weight  of  organ)  are  :  heart  70—900,  kidneys 
119—300,  muscle  1600 — 3150,  liver  68 — 605  Toronto 
units.  A.  A.  Eldridge. 

Decomposition  of  aqueous  solutions  of  insulin 
by  heat.  E.  Trocello  (Rass.  Clin.  Terap.  Sci.  Aff., 

1928,  27,  504— 505;  Chem.  Zentr., .1929,  ii,  1^11). — 
Solid  insulin  was  kept  without  change  at  37 — 40°  for 
1  yr.,  whilst  an  aqueous  solution  kept  at  42°  became 
completely  inactive  in  3  months. 

A.  A.  Eldridge. 

Increase  of  insulin  content  of  blood  after 
reflex  stimulation  of  vagus.  H.  van  Goor  (Arch. 
Norland.  Physiol.,  1929,  14,  535—548). — In  rabbits 
stimulation  of  the  vagus  causes  a  decrease  in  the  sugar 
content  of  the  blood,  shown  by  Ahlgren’s  technique 
to  be  due  to  the  secretion  of  insulin.  An  analogous 
condition  occurs  in  man  oh  prolonged  respiration  in 
a  closed  system.  C.  C.  N.  Vass. 

Insulin  and  glycaemin.  III.  0.  Loewi  (Klin. 
Woch.,  1929,  8,  391—393 ;  Chem.  Zentr.,  1929,  ii, 
441).— It  is  no  longer  considered  that  glycsemin,  as 
veil  as  lack  of  insulin,  is  always  of  causal  significance 
of  the  appearance  of  hyperglycaemia. 

A.  A.  Eldridge. 

Influence  of  insulin  on  narcotised  animals.  H. 
Horsters  and  H.  Brugsch  (Arch.  exp.  Path.  Pharm., 
1930,  147,  193 — 210). — Administration  of  narcotics 
to  rabbits  inhibits  the  convulsions  accompanying 
insulin  hypoglycsemia,  independently  of  any  effect  of 
the  narcotic  on  the  blood-sugar  level. 

W.  O.  Kermack. 

ESect  of  insulin  on  the  amylolytic  activity  of 
saliva  and  blood.  T.  Gayda  (Arch.  Sci.  biol., 
1928, 12,  197— 202;  Chem.  Zentr;,  1929,  ii,  1421).— 
The  action  of  insulin  is  accompanied  by  a  marked 
increase  in  the  amylolytic  activity  of  saliva,  but  not  of 
the  blood-serum.  A.  A.  Eldridge. 

,  Appearance  of  sugar  in  urine  after  injection  of 
asulin.  E.  Wieohmann  (Deut.  Arch.  klin.  Med., 
1929,164,  172—174;  Chem.  Zentr.,  1929,  ii,  1312).— 
In  jaundice  without  diabetes  18  g.  of  dextrose  were 
excreted  per  day  after  treatment  with  insulin. 

A.  A.  Eldridge. 

Effect  of  thyroid  gland  and  pancreas  on  the 
carbohydrate  exchange  of  the  liver.  R.  Siegel 
Win.  Woch.,  1929,  8,  1069—1071;  Chem.  Zentr., 

1929,  ii,  1702). — The  sugar  content  of  the  liver  of 
*hite  mice  1  min.  after  death  was  347  mg.  per  100  g., 
I^gin  10  min.  to  851  mg.  Injection  of  thyroxine  a 
w  hours  before  death  accelerated  the  hydrolysis  of 
r*  glycogen,  the  sugar  content  of  the  liver  rising  in 
19  min.  to  1020  mg.  per  100  g.,  whilst  injection  of 
^olin  maintained  subnormal  values.  Metabolic 
’Star banco  in  diabetes  and  the  effect-  of  lack  of 
^in  on  the  action  of  the  thyroid  gland  are  discussed. 

.  A.  A.  Eldridge. 

(reparation  of  two  active  and  specific  thymus 
^stances,  and  their  effect  on  the  lime  and 
Phosphate  content  of  rabbit's  serum.  A. 


Nitschke  (Z.  ges.  exp.  Med.,  1929,  65,  637 — 650; 
Chem.  Zentr.,  1929,  ii,  1172). — Fresh  calf’s  thyunus, 
finely  divided,  was  stirred  with  an  equal  quantity  of 
10%  acetic  acid  and  the  mixture  heated  at  70°.  The 
Pa  of  the  cooled  liquid  was  adjusted  to  8 — 9  with 
sodium  hydroxide,  and  then  with  hydrochloric  acid 
to  the  isoelectric  point  of  the  protein.  An  equal 
volume  of  alcohol  wras  added,  the  mixture  vras  filtered 
after  3  hrs.,  and  80%  of  the  filtrate  w  as  evaporated. 
Injection  of  the  extract  causes  a  fall  in  the  serum- 
calcium  and  -phosphorus  of  the  rabbit. 

A.  A.  Eldridge. 

Vitamin-A  in  animals.  B.  von  Euler  and  H. 
VON  Euler  (Arkiv  Kemi,  Min.,  Geol.,  1929,  10,  b, 
No.  3,  6  pp.). — The  serum  of  the  ox,  rat,  pig,  and  a 
young  healthy  man  gave  the  antimony  trichloride 
reaction  for  carotenoid  or  vitamin -A ,  whilst  the  serum 
of  the  guinea-pig  and  an  old  man  gave  negative  results. 
Extracts  of  ox  liver  give  a  strong  positive  reaction, 
corresponding  with  168  Lovibond  units  per  g.  of  fresh 
liver.  In  rats,  the  pale  red  liver  gives  a  stronger 
reaction  than  the  normal  reddish-brown  liver. 

K.  V.  Thimann. 

Relative  vitamin- A  value  of  the  body  and  liver 
oils  of  certain  fish.  B.  Ahmad  and  J.  C.  Drum¬ 
mond  (Biochem.  J.,  1930,  24,  27 — 36). — The  colori¬ 
metric  and  biological  values  for  vitamin-M  obtained 
with  a  number  of  fish-body  and  -liver  oils  agreed 
within  reasonable  limits.  This  is  contrary  to  Schmidt- 
Nielsen’s  findings  (Kon.  Norsk.  Videnskab.,  1,  Nos.  15, 
29,  63;  2,  No.  13),  possibly  on  account  of  differences 
in  technique  and  of  his  attempt  to  express  results  of 
the  biological  test,  w'hich  is  liable  to  wide  variations, 
in  terms  of  the  units  proposed  by  the  U.S.  Pharma¬ 
copoeia.  S.  S.  Zilva. 

Antimony  trichloride  reaction  for  vitamin-A. 
P.  Karrer,  B.  von  Euler,  and  H.  von  Euler  (Arkiv 
Kemi,  Min.,  Geol.,  1929,  10,  b,  No.  2,  6  pp.). — The 
antimony  trichloride  reaction  of  Carr  and  Price  (A., 
1926,  870)  is  specific  for  the  group  of  carotenoid 
substances,  for  which  it  is  a  group  reaction.  The 
comparative  intensity  of  blue  coloration  produced  is  as 
follow’s,  carotene  being  taken  as  100;  bixin  160, 
xanthophyll  41,  y-crocetin  350,,  dihydro-a-crocetin 
240.  Measurements  of  the  principal  spectroscopic 
bands  are  given.  The  reaction  ,  is  ascribed  to  the 
presence  of  a  system  of  conjugated  double  linkings. 

K.  V.  Thimann. 

Antimony  trichloride  reaction  for  vitamin-A. 
E.  R.  Norris  and  A.  E.  Church  ( J.  Biol.  Chem.,  1930, 
85, 477 — 489). — The  colour  reaction  described  by  Carr 
and  Price  (A.,  1926,  870)  has  been  studied  in  detail. 
The  colour  produced  by  a  chloroform  solution  of  the 
unsaponifiable  matter  of  cod-liver  oil  is  composed  of 
blue  and  green  in  the  ratio  of  1  :  0-4  Lovibond  unit ; 
on  keeping,  it  fades  completely  without  the  develop¬ 
ment  of  a  red  colour.  The  colour  is  not  affected  by 
saturated  fatty  acids  and  oils,  or  by  traces  of  light 
petroleum  or  ethylene  dichloride;  in  presence  of 
oleic  acid  or  of  unsaturated  oils,  however,  the  rate  of 
fading  is  increased  and  the  linearity  of  the  relationship 
between  concentration  of  extract  and  intensity  of 
colour  is  destroyed.  With  purified  preparations  of 
vitamin-A  it  is  important  to  work  at  sufficiently 
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low  concentrations  in  order  to  obtain  quantitative 
results.  C.  R.  Harington. 

Vitamins--!  and  -D.  I— VII.  W.  Rerppola 
(Skand.  Arch.  Phvsiol.,  1929.  56,  173 — ISO,  1S1 — 1S7, 
1SS— 195,  196—200,  201—206,  207—209,  210—215; 
Chem.  Zentr.,  1929,  ii,  1050 — 1051). — I.  The  colour  re¬ 
actions  given  by  cod-liver  oil  and  various  condensation 
substances,  and  variations  produced  by  ultra-violet 
irradiation,  oxidation,  or  removal  of  saponifiable 
constituents,  are  described. 

II.  The  antimony  trichloride  reaction  is  not  given 
by  extracts  of  the  iungs  and  liver  of  rats  maintained 
on  a  diet  free  from  vitamin- A. 

III.  Under  certain  conditions  the  reactions  of  cod- 
liver  oil  parallel  those  of  ergosterol. 

IV.  The  antimony  trichloride  colour  reactions  of 
portions  of  a  number  of  food-plants  have  been  studied. 

V.  The  unsaponifiable  fraction  of  cod-liver  oil 
affords  a  chromogen,  m.  p.  145o°  (acetate,  m.  p. 
111°),  forming  triclinic  crystals  similar  to  those  of 
cholesterol. 

VI.  Chloroform  extracts  of  human  and  animal 
organs  have  been  tested  by  the  antimony  trichloride 
reaction. 

VII.  The  same  reaction  has  been  applied  to  a 
chloroform  extract  of  human  blood-serum. 

A.  A.  Eldridge. 

Absorption  spectra  in  relation  to  vitamin-A, 
R.  A.  Morton,  1.  M.  Heilbron,  and  F.  S.  Spring 
(Biochem.  J.,  1930,  24,  136 — 140;  cf.  Rosenheim  and 
Webster,  A.,  1929,  1202). — Whilst  the  absorption 
curve  attributed  to  vitamin--4  has  not  so  far  been 
resolved,  that  of  dehydroergosterol  shows  three 
distinct  bands  at  342, 326,  and  311  pu,  and  an  inflexion 
at  about  297  pu.  Further,  the  intensity  of  absorption 
of  dehydroergosterol  is  not  greater  than  one  sixth  of 
that  shown  by  the  absorbing  constituent  of  liver  oils. 
Rosenheim  and  Webster's  criticism  of  the  selective 
absorption  of  liver  oils  being  used  as  a  criterion  for 
vitamin-.4  is  contested  also  on  general  grounds. 

S.  S.  Zilya. 

Hypervitaminosis--4.  I.  Effects  of  an  over¬ 
dose  of  biosterol  on  the  salt  metabolism  of 
rabbits.  T.  Munehisa  (Sei-i-kwai  Med.  J.,  1929, 
48,  No.  5,  57 — 81). — Elimination  of  calcium,  phos¬ 
phorus,  magnesium,  and  nitrogen  was  increased  by 
hypodermic  administration  of  biosterol  to  rabbits. 
Injection  of  olive  oil  into  controls  produced  smaller 
increases  in  salt  metabolism,  but  pathological  symp¬ 
toms  were  absent  .  Chemical  Abstracts. 

Vitamin-B  content  of  grass  seeds  in  relation¬ 
ship  to  manures.  M.  J.  Rowlands  and  B.  Wilkin¬ 
son  (Biochem.  J.,  1930,  24,  199 — 204).— Grass  seed 
from  a  soil  manured  with  dung  is  richer  in  vitamin-B 
than  seeds  from  a  similar  soil  manured  with  artificial 
manure.  An  alcoholic  extract  of  pig’s  dung  contains 
vitamin-B.  S.  S.  Zilva. 

Concentration  of  vitamin-B2.  B.  T.  Nara¬ 
yanan  and  J.  C.  Drummond  (Biochem.  J.,  1930.  24, 
19—26). — The  active  principle  obtained  by  precipit¬ 
ation  of  the  hydrolysate  or  the  alcoholic  extract  of 
yeast  by  lead  acetate  is  adsorbed  by  fuller’s  earth 
over  a  range  of  pa  extending  from  6-S  to  0-1,  the 
adsorption  increasing  as  the  acidity  is  raised.  The 


vitamin  cannot,  however,  be  removed  from  the 
adsorbent  by  extraction  with  baryta,  acid  50%  alcohol, 
alkaline  50%  alcohol,  or  hot  dilute  hydrogen  chloride 
at  pa  6-S.  Unsatisfactory  results  were  obtained  with 
“  norit  ”  as  an  adsorbent.  The  vitamin  is  almost 
completely  precipitated  from  the  lead  acetate  fraction 
by  70%  alcohol  after  previously  clearing  the  solution 
with  50%  alcohol.  The  stability  of  vitamin-Ii,  to 
heat,  acids,  and  alkaliis  confirmed.  It  is  notdestroyed 
by  hvdrogen  peroxide  or  nitrous  acid  (cf.  Levene,  A., 
1928*  1405 ;  Chick,  A.,  1929,  S53),  nor  is  it  appreciably 
soluble  in  butyl  alcohol.  S.  S.  Zilva. 

Heat-stability  of  tbe  (anti-dermatitis,  “  anti¬ 
pellagra  ’ ')  water-soluble  vitamin-B,.  H.  Chick 
and  M.  H.  Roscoe  (Biochem.  J.,  1930,  24,  105 — 112). 
— Vitamin-B,  from  yeast  or  yeast  extract  is  much 
more  stable  at  high  temperatures  in  acid  ( pa  5-0 — 7-0) 
solutions  than  when  the  reaction  is  alkaline.  The 
extract  obtained  by  boiling  the  yeast  with  0-01% 
acetic  acid  is  more  suitable  than  yeast  itself,  owing  to 
the  formation  of  toxic  substances  in  the  latter  during 
heating,  especially  when  the  reaction  is  alkaline.  No 
loss  in  the  vitamin  potency  takes  place  on  heating 
yeast  at  pa  5-0  for  2  hrs.  at  90 — 100°.  A  loss  of  50% 
was  recorded  on  heating  the  yeast  for  4 — 5  hrs.  at 
123°.  At  pa  3-0  the  loss  was  the  same  both  with 
yeast  and  yeast  extract.  At  pa  9-5 — 10  about  30% 
of  the  vitamin  originally  contained  in  the  yeast 
extract  is  lost  in  10  days  at  the  ordinary  temperature; 
on  heating  for  2  hrs.  at  9S — 100°  (pa  8-3)  the  loss  is 
about  50%,  and  on  autoclaving  for  4 — 5  hrs.  at  122— 
125°  (j>a  8-3 — 10)  between  75  and  100%. 

S.  S.  Zilva,  . 

Further  evidence  for  a  third  accessory  “  B 
factor.  V.  Reader  (Biochem.  J.,  1930,  24,  77— 
80 ;  cf.  A.,  1929, 1203). — Further  evidence  is  produced 
for  the  existence  of  this  factor.  It  is  present  in  the 
mercuric  sulphate  precipitate  of  the  Kinnerslev  and 
Peters  process  for  the  concentration  of  vitamin-Br 

S.  S.  Zilva. 

Lactic  acid  and  lactacidogen  in  tbe  organism 
during  avitaminosis-B  in  tbe  dog.  K.  TanaXI 
(Fol.  endocrin.  Japon.,  1928,4,  39—40). — Lactic  acid 
in  the  dog’s  jugular  vein  and  carotid  artery  is  in¬ 
creased  during  avitaminosis-B ;  it  is  increased  m 
muscle  and  decreased  in  the  li  ver .  The  weight  and  the 
actual  and  percentage  iodine  contents  of  the  thyroid 
gland  are  increased.  Chemical  Abstract* 

Antiscorbutic  potency  of  apples.  M.  F.  Bs1^' 
well,  E.  Hoyle,  and  S.  S.  Zilva  (Biochem.  J.,  I®0' 
24,  S2 — 90). — Bramley’s  Seedling  was  markedly  more 
active  than  a  number  of  other  varieties  of  app®8 
which  differ  among  themselves  comparatively  very 
much  less  in  their  vitamin-C  content.  There  v®8 
no  indication  that  the  character  of  the  soil,  the  age  p 
the  tree,  or  the  season  has  any  bearing  on  the  anti¬ 
scorbutic  activity-  of  the  apple.  Bramley’s  Seedlings 
picked  from  the  same  tree  14  days  before  the  norma 
crop  are  approximately-  of  the  same  antiscorbutic 
activity.  There  was  little  loss  in  the  vitamin-C  com 
tent  of  apples  stored  at  1°  in  the  air  or  at  10’ m 
mixture  of  carbon  dioxide,  nitrogen,  and  oxygen  o 
about  3  months.  The  activity  of  the  gas-storea 
apples  deteriorated,  however,  to  a  greater  extent  tn 
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that  of  the  cold-stored  apples.  Imported  dessert 
apples  showed  a  higher  activity  when  the  time 
elapsing  between  the  picking  of  the  fruit  and  the 
testing  was  shorter.  There  was  no  indication  of  any 
very  marked  difference  in  activity  which  could  be 
correlated  with  the  difference  in  variety  amongst  the 
imported  varieties.  Heating  of  Bramley’s  Seedlings 
in  their  skins  scarcely  affected  their  antiscorbutic 
activity.  S.  S.  Zilva. 

Vitamin-C  content  of  fresh  sauerkraut  and 
,  sauerkraut  juice.  B.  Clow,  A.  L.  Marlatt,  W.  H. 

Peterson,  and  E.  A.  Martin  (J.  Agric.  Res.,  1929, 39, 

I  963—971). — Experiments  in  which  10,  5,  and  2-5  g. 
daily  of  fresh  raw  sauerkraut  were  fed  per  animal  to 
guinea-pigs  for  60  days,  and  10  g.  of  sauerkraut  juice 
for  75  days,  indicate  that  the  5  g.  level  of  fresh  sauer¬ 
kraut  prevented  the  development  of  scurvy,  whilst  a 
similar  quantity  of  the  juice  cured  animals  with 
definite  symptoms  of  the  disease.  One  half  the 
j  vitamin-C  content  of  cabbage  is  lost  in  making  sauer¬ 
kraut.  E.  Holmes. 

Preparation  and  properties  of  vitamin-C 
fractions  from  lemon  juice.  H.  L.  Sipple  and  C.  G. 
Keg  (J.  Amer.  Chem.  Soc.,  1930,  52,  420 — 423). — 
Decitration  of  lemon  juice  by  treatment  with  lead 
acetate,  subsequent  removal  of  lead  with  phosphoric 
acid,  concentration  of  the  residual  solution  below  50°, 
and  precipitation  of  solid  material  with  alcohol, 
causes  no  loss  in  vitamin-C  activity  of  the  alcohol-free 
;  solution.  When  decitrated  lemon  juice  containing 
lead  acetate  is  brought  to  pu  7*4 — 7*6  with  ammonia, 
»  lead  complex  which  contains  practically  all  the 
vitamin  is  precipitated .  Dissolution  of  this  complex  in 
acetic  acid  and  reprecipitation  causes  a  diminution  in 
the  total  solids  of  the  lead-free  preparation.  The 
extraction  of  such  a  lead-free  preparation  with  m-butyl 
alcohol  removes  colouring  matter  only,  and  evapor¬ 
ation  of  the  residual  aqueous  solution  gives  a  solid 
preparation,  purified  further  by  dissolution  in  98% 
alcohol  and  treatment  with  ether,  whereby  inactive 
material  (mainly  ammonium  salts)  is  precipitated. 
Evaporation  of  the  alcoholic  ethereal  solution  gives 
solid  material  (0-56  mg.=l  c.c.  of  original  juice),  which 
on  extraction  with  ether  is  deprived  of  inactive, 
amorphous  material.  The  final  preparation  (0*28  mg. 
S1  c.c.  of  original  juice)  is  chiefly  carbohydrate  in 
nature.  All  experiments  are  carried  out  in  an  atmo¬ 
sphere  of  nitrogen  at  relatively  low  temperature.  Lead 
acetate  cannot  be  replaced  by  barium  acetate,  nor  can 
sodium  hydroxide  be  used  in  place  of  ammonia,  in  the 
above  purification.  H.  Burton. 

Preservation  of  the  antiscorbutic  vitamin  in 
|  kmon  juice.  J.  Williams  and  J.  W.  Corran 
I  (Biochem.  J.,  1930,  24,  37 — 50). — Potassium  meta- 
i  bisulphite  inactivates  the  antiscorbutic  vitamin  in 
|  lemon-juice  at  15 — 18°  at  measurable  velocity, 

i  Lemon-rind  oil,  although  not  such  a  good  preserv- 

f  *!'tc  against  fermentation,  has  a  less  destructive  action 
r*thc  antiscorbutic  potency,  0-07%  of  rind  oil  having 
*>css  injurious  effect  in  this  respect  than  0-275%. 
“mon-juice  adjusted  with  hydrochloric  acid  to  pH  1-6 
Reserves  its  antiscorbutic  activity  for  14  months  at 
f,  ordinary  temperature,  the  zone  of  optimum 
stability  lying  between  1-6  and  2-2.  At  pa  1-4  and 


below,  the  vitamin  is  very  much  less  stable.  Sodium 
benzoate,  formic  acid,  and  oil  of  cloves  exert  a  destruc¬ 
tive  action  on  vitamin-C.  Sucrose  does  not  preserve 
the  vitamin,  whilst  there  are  indications  that  dextrose 
may.  S.  S.  Zilva. 

Possible  preparation  of  highly  active  ergo- 
sterol  (vitamin-D)  from  raw  coffee.  L.  von  Noel 
and  P.  Dannmeyer  (Strahlenther.,  1929,  32,  769— 
771 ;  Chem.  Zentr.,  1929,  ii,  1707).— The  unsaponifi- 
able  fraction  of  coffee  oil,  having  [a]  —150°,  con¬ 
tained  an  unstable  crystalline  substance,  [a]  —200°, 
which  with  digitonin  gives  no  compound  insoluble  in 
alcohol ;  on  absorption  of  oxygen  and  diminution  of 
rotatory  power,  however,  it  tends  to  form  such  a  com¬ 
ound.  The  spectrum  is  that  of  irradiated  ergosterol, 
ut  on  exposure  to  air  becomes  that  of  unirradiated 
ergosterol.  A.  A.  Eldridge. 

Cereals  and  rickets.  III.  Rachitic  properties 
of  maize,  wheat,  and  oats  ;  effect  of  irradiation 
and  of  mineral  supplements.  H.  Steenbock,  A. 
Black,  and  B.  H.  Thomas  (J.  Biol.  Chem.,  1930,  85, 
585 — 606). — On  diets  composed  for  the  most  part  of 
wheat,  oats,  or  yellow  maize,  rats  showed  deficient 
calcification,  the  deficiency  increasing  in  the  order 
mentioned ;  satisfactory  calcification  was  obtained  in 
all  cases  when  the  cereals  were  irradiated.  Supple¬ 
mentation  of  the  non-irradiated  cereals  with  calcium 
carbonate  (the  optimum  amount  being  1%)  improved 
the  calcification  markedly;  simultaneous  supple¬ 
mentation  with  phosphoric  acid  had  little  or  no  effect. 
Of  the  three  cereals  the  oats  were  consumed  least 
satisfactorily,  probably  owing  to  deficiency  of  vitamin- 
and  -B2,  particularly  of  the  latter. 

C.  R.  Harington. 

Origin  of  chlorophyll  and  its  relationship  to  the 
blood  pigments.  F.  M.  Schertz  (Science,  1929,  70, 
258 — 259). — A  discussion  of  Noack  and  Kiessling’s 
work  (A.,  1929,  727).  L.  S.  Theobald. 

Electrical  effects  accompanying  the  decom¬ 
position  of  organic  compounds  ;  relation  to 
photo-synthesis  and  plant  nutrition.  M.  C. 
Potter  (Zentr.  Bakt.  Par.,  1929,  II,  78,  56 — 65; 
Chem.  Zentr.,  1929,  ii,  759). — Catalysis  and  synthesis 
in  living  plants  are  always  accompanied  by 
which  is  a  sign  of  vitality.  Gases  liberated  by  organic 
compounds  are  activated;  the  quantity  of  ionised 
carbon  dioxide  is  important  in  photo-sjmthesis.  The 
difference  between  catalytic  and  synthetic  enzymes 
is  discussed.  A.  A.  Eldridge. 

Physiology  of  fruit.  I.  Changes  in  respir¬ 
atory  activity  of  apples  during  senescence  at 
different  temperatures.  F.  Kidd  and  C.  West 
(Proc.  Roy.  Soc.,  1930,  B,  106,  93— 109).— The 
amount  of  respiration  of  ripe  apples  after  picking  rises 
to  a  peak  of  about  1-5  times  the  original  value  and  then 
falls.  The  time  of  reaching  the  peak  varies  inversely 
with  the  temperature,  the  temperature  coefficient  of 
the  carbon  dioxide  production  being  about  5-4  for  a 
rise  of  20°,  whilst  that  for  the  rate  of  protoplasmic 
change  involved  is  considerably  higher.  Death  from 
fungal  disease  supervenes  after  about  the  same 
amount  of  carbon  dioxide  has  been  evolved  at  all 
temperatures.  K.  V.  Thimann. 
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Limiting  factors  in  carbon  dioxide  assimil¬ 
ation.  T.  H.  VAX  den  Hoxebt  (Ptoc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  100S — 1020). — The 
carbon  dioxide  assimilation  by  a  filamentous  alga 
belonging  to  the  genus  Hormidium  has  been  investig¬ 
ated  to  determine  the  relation  between  assimilation 
velocity  and  the  factors  temperature,  fight  intensity, 
and  carbon  dioxide  concentration.  The  assimilation 
velocity  is  directly  proportional  to  the  light  intensity 
up  to'  an  arbitrary  intensity  1-99.  Above  this 
value  the  effect  of  increasing  illumination  becomes 
increasingly  small,  a  doubling  of  the  intensity  at  the 
value  61S  causing  only  a  5%  increase  in  assimilation 
velocity.  The  influence  of  rise  of  temperature  is 
greater  the  greater  is  the  illumination  intensity.  At 
low  carbon  dioxide  concentrations  the  assimilation 
velocity  is  proportional  to  the  concentration.  The 
assimilation  process  may  be  reduced  to  a  catenary 
process  on  the  assumptions  that  it  consists  of  (a)  a 
diffusion  process  by  which  the  carbon  dioxide  is 
transferred  from  the  external  medium  to  the  chloro- 
plast,  (6)  a  photochemical  process,  and  (c)  a  dark 
chemical  process.  F.  6.  TryhOrx. 

Importance  of  oxygen  in  the  formation  of  urea 
in  mushrooms.  N.  N.  Iyaxov  and  M.  I.  Smtrxova 
(Zhur.  exp.  Biol.  Med.,  1929,  11,  79 — S9). — Urea  is 
produced  in  mushrooms  only  in  presence  of  oxygen, 
although  in  hydrogen  the  urea  content  remains 
unaltered.  In  the  absence  of  oxygen  ammonia  is  not 
absorbed  from  its  salts.  Chemical  Abstracts. 

Effect  of  summer  and  winter  temperatures  on 
the  catalase  of  pine-needles  ;  reply  to  criticism. 
F.  C.  Gbeex,  M.  E.  M’Exdarfer,  0.  S.  Orth,  and 
W.  E.  Bebge  (Proc.  Boy.  Irish  Acad.,  1929,  39,  B, 
156 — 159). — The  catalase  content  of  pine  needles 
( Pinus  strobus),  gathered  when  the  temperature  was 
below  0°,  was  5 — 6  units  and  remained  constant  when 
the  needles  were  stored  at  —5°.  When  kept  at  22° 
the  catalase  content  rose  to  10 — 11  units,  and  at 
35°  to  42  units  (cf.  Doyle  and  Clinch,  A.,  192S, 
140S).  J.  H.  Berkixshaw. 

Enzyme  chemistry  of  heredity.  H.  vox  Eexer 
and  H.  Nilssox  (Arkiv  Kemi,  Min.,  Geol.,  1929, 
10,  b,  No.  6,  6  pp.). — Young  buds  of  barley  have  a 
considerable  catalase  content,  which  is  restricted  to 
the  coleophyll.  Of  two  Mendefian  varieties,  one  con¬ 
taining  chlorophyll  (dominant)  the  other  white 
(recessive),  the  former  has  the  higher  catalase  content, 
K  x  1th3  at  0s  in  10-day  seedlings  being  about  45  for 
the  green  and  from  7  to  23  in  the  white.  This  is  the 
first  instance  of  enzyme  activity  occurring  as  a 
Mendefian  factor.  K.  Y.  Thulanx. 

Reducing  power  of  the  roots  of  Graminea: : 
reduction  of  calcium  nitrate.  HI.  G.  Saxi  (Atti 
R.  Accad.  Iincei,  1929,  [vi],  10,  197 — 201;  cf.  A., 
1920,  i,  209). — The  reduction  of  calcium  nitrate  by 
pulped  maize  roots  is  inhibited  by  small  proportions 
of  potassium  hydroxide,  chloroform,  or  formaldehyde, 
and  also  by  heating  or  drying.  In  small  quantity, 
citric  acid  enhances  the  action,  but  sulphurous  acid  is 
without  effect.  The  reaction  of  the  medium  changes 
from  acid  to  alkaline  during  the  reduction,  the 
ultimate  arrest  of  the  change  being  probably  due  to 
the  alkalinity.  T.  H.  Pope. 


Evolution  of  nitrogen  during  germination.  R. 
Boxxet  (Bull.  Soc.  Chim.  biol.,  1929,  11,  1025— 
1061). — A  more  detailed  account  of  work  already 
published  (A.,  1929,  1204). 

Histochemical  investigation  of  the  tanning 
material  in  the  leaves  of  Carpinus  betulns  at 
different  times.  A.  Niethammer  (Biochem.  Z., 
1929,  216,  462 — 466). — Considerable  amounts  of 
tannins  are  present  in  the  leaves  of  C.  belulus  during 
the  whole  growth  period  and  are  detectable  in  both  the 
epidermis  and  the  parenchyma. 

P.  W.  Clutterbuck. 

Variation  of  the  cellular  permeability  of  a 
ligneous  plant  during  growth.  B.  Soyer  (Compt. 
rend.,  1930, 190,  205 — 207). — The  permeability  of  the 
wood  and  the  leaf  of  the  oak  to  a  solution  of  potassium 
nitrate  has  been  measured  from  May  to  October.  The 
cell  permeability  was  found  to  be  complementary  to 
the  large  spring  and  autumn  metabolic  activities. 

C.  C.  N.  Yass. 

Microchemical  reactions  for  the  study  of  per¬ 
meability  in  plants.  A.  Niethammer  (Mikrochem., 
1929,  7,  314 — 317). — The  microscopical  examination 
of  wheat  grains  which  had  been  soaked  in  various 
solutions  for  different  periods  of  time  showed  that 
whilst  copper  sulphate,  mercury  chlorophenoxide,  and 
mercury  toluenesulphonamide  did  not  penetrate  to 
the  interior  of  the  grain,  and  mercuric  sulphate  and 
chloride  did  so  only  after  a  prolonged  period  of  treat¬ 
ment,  nickel  sulphate  and  nitrate  readily  penetrated 
completely.  Potassium  thiocyanate  resembled  the 
nickel  salts  in  this  respect,  whilst  potassium  sulphate 
could  be  detected  in  the  embryo  only  after  treatment 
for  20  hra.  H.  F.  Harwood. 

Anatomy  and  microchemistry  of  the  fruit  of 
Gardenia  florida,  L.,  and  other  species  of  Gar¬ 
denia  and  comparison  with  the  fruit  of  Randia 
dumetorum,  Lam.  ( Gardenia  dumelorum, 
Roxb.).  T.  Mttxesada  (Arch.  Pharm.,  1930,  268, 
13 — 22). — Mainly  morphological.  A  detailed  account 
of  the  action  of  various  chemical  reagents  on  the 
different  tissues  of  the  fruits  of  six  species  of  Gardenia. 

J.  W.  Bakes. 

Preparation  of  large  microtome  sections  of 
hard  woods.  H.  Neesemaxx  (Arch.  Pharm.,  1930, 
268,  23 — 24). — The  technique  of  the  preparation  of 
large  microtome  sections  of  hard  woods  is  described  in 
detail,  together  with  staining  processes. 

J.  W.  Bakes- 

Cell  walls  in  wood.  I.  Structure  of  the  cell 
wall  and  distribution  of  chemical  constituents. 
G.  W.  Scarth,  R.  D.  Gibbs,  and  J.  D.  Spier  (Tran*. 
Roy.  Soc.  Canada,  1929,  [hi],  23,  V,  269— 279).— Bv 
the  use  of  differential  solvents  the  distribution  ot 
cellulose,  lignin,  and  pectin  has  been  studied,  although 
the  presence  of  pectin  cannot  be  precluded  in  the 
middle  lamella  from  the  evidence  obtained.  I® 
geueral,  those  parts  which  stain  more  readily  with 
phloroglucinol-hydrochloric  acid  have  a  greater 
resistance  to  sulphuric  acid  (e.g.,  the  middle  lamella, 
ray  cells,  etc.).  The  presence  of  hydrochloric  acid 
does  not  accelerate  the  rate  of  removal  of  lignin  by 
glycerol  a-monoehlorohydrin,  although  it  does  when 
ethylene  glycol  or  glycerol  is  used  as  solvent.  At 
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pB  5-59  and  4-63  the  middle  lamella  and  secondary 
wall  can  be  distinguished  by  differential  staining. 
Lignin  extraction  reduces  the  tendency  to  differential 
staining.  P.  G.  Marshall. 

Cell  walls  in  wood.  II.  Effect  of  solvents  on 
permeability  of  red  spruce  heartwood.  G.  W. 
Scakth  and  J.  D.  Spier  (Trans.  Roy.  Soc.  Canada, 

1929,  [iii],  23,  V,  281 — 288).— Untreated  air-dried 
“  sapwood  ”  was  found  to  be  freely  permeable  to 
water,  Whilst  “  heartwood  ”  was  not  permeable  to  any 
extent  even  at  a  pressure  of  100  lb.  per  sq.  in.  A  very 
slight  increase  in  the  permeability  of  heartwood  was 
observed  after  previous  boiling  in  water  for  12  hrs. 
Prolonged  extraction  with  alcohol-benzene  mixture, 
xylene,  acetone,  etc.,  to  rembve  resins,  followed  by 
boiling  water,  produced  no  increased  permeability 
beyond  that  effected  by  boiling  water  alone.  Ex¬ 
traction  with  lignin  solvents  was  equally  ineffective. 

P.  G.  Marshall. 

Hemicelluloses.  I.  Hemicelluloses  of  wheat 
bran.  F.  W.  Norris  and  I.  A.  Preece  (Biochem.  J., 

1930,  24,  59 — 66). — Hemicellulose  of  wheat  bran 

yields  four  fractions  chemically  and  physically 
distinct,  two  of  them  containing  small  amounts  of 
uronic  acid  residues.  It  was  found  from  hydrolysis 
experiments  that  hemicellulose .  B2  appears  to  be  a 
gluoosan,  whilst  the  other  fractions  are  largely  com¬ 
posed  of  pentose  residue.  A  method  of  preparation 
and  purification  of  hemicellulose  is  described  and  is 
based  on  the  following  principle.  After  removing 
lectin  and  lignin  from  the  bran,  the  hemicelluloses  are 
extracted  with  sodium  hydroxide.  Hemicellulose  A 
is  precipitated  by  acetic  acid  from  the  extract,  hemi¬ 
cellulose  5  by  a  half  volume  of  acetone  from  the 
mother-liquor,  and  hemicellulose  C  by  further  treat¬ 
ment  with  acetone.  Hemicellulose  B  is  resolved  into 
hemicelluloses  B1  and  B2.  S.  S.  Zilva. 

Variations  in  the  composition  of  tbe  fresh 
branches  of  Amclanchier  vulgaris,  Mcench. 
M.  Bridel  and  J.  Rabat!:  (J.  Pharm.  Chim.,  1930, 
[viii],  11,  49 — 55). — See  this  vol.,  121. 

Variation  of  the  colour  of  plants  during  drying. 
Oroberol,  a  chromogen  obtained  from  Oberus 
tuberosus,  L.  M.  Bridel  and  C.  Charaux  (Compt.- 
tend,,  1930,  190,  202—204). — When  the  leaves  are 
air-dried  or  exposed  to  ether  vapour  they  assume  a 
bluish-black  colour  due  to  the  action  of  a  soluble 
enzyme  on  the  principal  chromogen  following  plasmo- 
iysis.  0.  tuberosus  contains  two  glucosides,  oroboside, 
jehich  is  hydrolysed  by  emulsin,  and  a  glucoside 
hydrolysed  by  rhamnodiastase.  The  chromogcn 
jobcrol,  C18H1408,  m.  p.  290°,  is  isolated  from  green 
nried  leaves  by  extraction  with  boiling  60%  alcohol, 
temoval  of  the  alcohol,  filtration,  and  precipitation  with 
taiphuric  acid ;  the  precipitate  is  dissolved  in  ether, 
'he  solution  dried  and  evaporated  to  dryness,  and  the 
'sidue  dissolved  in  boiling  water,  from  which  oroberol 
Wallises.  It  is  optically  inactive,  and  a  reducing 
^nt.  1’hc  colours  of  its  solutions  in  acid  and  alkali 
^'uth  ferric  chloride  are  recorded. 

C.  C.  N.  Vass. 

Corylopsin,  a  crystalline  constituent  of  the 
lyk  of  Corglopsis  spicata.  S.  Hattori  (Acta 
flvtochim.,  1929,  4,  327— 341).— Corylopsin  is  ob¬ 


tained  inabout  5%  yield  from  the  bark  of  C.  spicata  by 
extraction  with  40%  alcohol,  filtration  from  tannin¬ 
like  material  which  separates  after  partial  concentra¬ 
tion,  and  further  evaporation  of  the  alcohol  until 
a  thin  syrup  remains,  from  which  corylopsin, 
C13H702(0Me)(0H)e,H20,  needles  from  dilute  alcohol, 
is  obtained.  When  recrystallised,  it  has  m.  p.  239° 
after  melting  with  frothing  at  145 — 150°  followed 
by  resolidification,  [a]D  — 41-6°  in  methyl  alcohol ;  it 
reduces  Fehling’s  solution  and  ammoniacal  silver 
nitrate,  decolorises  -potassium  permanganate  solu¬ 
tion  and  bromine  water,  and  exhibits  the  properties 
of  a  phenol.  It  contains  a  lactone  ring  and  forms  a 
penta-acctyl  derivative,  C13H803(0Me)(0Ac)5,  m.  p. 
208 — 209°,  [a]D  -33-85°  in  chloroform.  Methylation 
by  diazomethanc  yields  dimethylcorylopsin, 
C13H702(0Me)3(0H)4,2H20,  m.  p.  198—199°,  which 
when  oxidised  by  potassium  permanganate  in  alkaline 
solution  yields  an  acid,  C10H3O4(OMe)3,  m.  p.  260 — 
262°,  and  a  lactone,  C9H302(0Me)3,  m.  p.  76—77°. 
On  treatment  with  bromine,  corylopsin  yields  a 
compound,  CuHj609Br2,  m.  p.  S4 — 85°,  and  with 
hydrobromic  acid  forms  an  additive  compound, 
Ci4Hi709Br,  m.  p.  156 — 157°.  Mixed  m.  p.  deter¬ 
minations  show-  that  corylopsin  and  dimethylcoryl¬ 
opsin  are  respectively  identical  with  bergenin  and 
methylbergenin  (cf.  Tschitschibabin  el  al.,  A.,  1929, 
574).  W.  O.  Kermack. 

Fluorescent  glucosides  of  Diervilla  diervilla 
and  Symphoricaipos  occidentalis.  D.  R.  McCul- 
lagh,  C.  H.  A.  Walton,  and  F.  D.  White  (Trans. 
Roy.  Soc.  Canada,  1929,  [iii],  23,  V,  159 — 163). — 
Stems  of  S.  occidentalis  (wolfberry)  are  extracted  with 
85%  alcohol  and  the  alcohol  is  removed,  the  residue 
being  taken  up  in  water  and  treated  successively  with 
neutral  and  basic  lead  acetates.  The  basic  lead 
precipitate  is  then  decomposed,  but  all  attempts  to 
crystallise  the  product  (a  glucoside  contaminated  with 
some  dextrose)  failed.  From  the  products  of  hydro¬ 
lysis  with  hydrochloric  acid  cesculetin  (4  :  5-dihydroxy  - 
coumarin)  was  isolated,  and  showed  the  typical  blue 
fluorescence  in  aqueous  solution.  The  glucoside  in 
Diervilla  (bush  honeysuckle)  extract  can  be  obtained 
crystalline  (long  needles  losing  water  of  crystallis¬ 
ation  at  201—205°).  It  gives  a  more  green  fluor¬ 
escence  in  alcoholic  ammonia  than  sesculin.  From  the 
hydrolysis  products  acetylfraxetin  (m.  p.  193 — 195°) 
was  obtained.  The  glucoside  is  therefore  fraxin 
(glucoside  of  the  monoethyl  ether  of  trihydroxy- 
coumarin).  P.  G.  Marshall. 

Constituents  of  tbe  white  dittany  ( Dictamnus 
albus).  H.  Thojis  and  C.  Dambergis  (Arch.  Pharm., 
1930,  268,  39 — 48 ;  cf.  A.,  1923,  i,  639).— From  the 
light  petroleum  extract  of  the  residue  obtained  by 
evaporation  of  an  85%  alcoholic  extract  of  dittany 
root  is  isolated  a  crystalline  lactone  fraxinellone, 
Ci4His°3>.  m-  P-  117°>  Mn  -38-39°.  A  further 
quantity  is  obtained  from  the  accompanying  oil  after 
hydrolysis  with  alcoholic  potassium  hydroxide, 
evaporation,  precipitation  of  acidic  and  lactonic  sub¬ 
stances  with  dilute  sulphuric  acid,  and  removal  of  acids 
with  sodium  carbonate,  and  from  the  balsam  fraction  in 
which  a  small  quantity  of  dictamnolactone  is  also 
found,  the  amount  of  the  atter  substance  present 
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being  much  less  than  that  in  the  samples  of  dittany 
previously  examined  ( loc .  cit.).  Bromination  of  fraxin- 
ellone  gives  a  monosubstituted  frromo-derivative, 
Ci4H1503Br,  m.  p.  130°.  Although  no  methoxyl  or 
carbonyl  groups  can  be  detected  in  fraxinellone  itself, 
it  is  converted  bv  heating  with  acetic  anhydride 
saturated  with  hydrogen  chloride  in  a  sealed  tube  at 
160 — 170°  into  fraxinellone  methyl  ketone,  C16H180,j, 
m.  p.  169 — 170°,  [a]Jf  — 47-50°  (p -nitrophenylhydrazone, 
m.  p.  19S°),  probably  by  the  replacement  of  a  hydrogen 
of  the  -CH  group  adjacent  to  the  hetero-atom  by  an 
acetyl  group  in  a  manner  similar  to  that  which  occurs 
with  coumarin  (Ungee,  private  communication).  A 
further  similarity  to  coumarin  is  found  in  the  reduction 
of  fraxinellone  with  sodium  and  alcohol  (the  reaction 
being  completed  in  a  sealed  tube  at  160 — 180°),  when 
phenolic  and  non-acidic  products  are  obtained,  similar 
treatment  of  coumarin  yielding  coumarin  and  o-ethyl- 
phenol.  Oxidation  of  fraxinellone  with  various  re¬ 
agents  gave  no  identifiable  products,  whilst  ozonolysis 
gives  an  acid  and  a  substance  which  reduces  silver 
nitrate  and  forms  a  p  -  nitrophenylhydrazone  and  a 
semicarbazone.  From  a  comparison  of  the  reactions  of 
fraxinellone  and  other  substances  isolated  from  the 
Butaeece,  xanthotoxin  and  bergaptan,  it  is  considered 
probable  that  the  new  lactone  possesses  the  carbon 
skeleton  I  or  II. 


The  composition  previously  assigned  to  dictamno- 
lactone  is  confirmee!  and,  like  fraxinellone,  it  is  con¬ 
verted  similarly  into  dictamnoladone  methyl  ketone, 
c18H20o6,  m.  p.  168°  (sinters  155°).  From  the 
aqueous  solution  obtained  after  evaporation  of  the 
alcohol  from  the  original  dittany  root  extract,  chloro¬ 
form  extracts  dictamnine  [ hydrochloride ,  m.  p.  195°; 
chloroplatinate,  sinters  210°,  not  melting  at  250°  (cf. 
loc.  cit.,  m.  p.  152°);  picrolonate,  m.  p.  178°;  chloro- 
aurate,  m.  p.  152°,  decomp.  171°],  whilst  from  the 
residual  aqueous  solution  potassium  bismuth  iodide 
precipitates  trigonelline  and  choline.  J.  W.  Baker. 

Demonstration  of  formation  of  formaldehyde 
in  living  plants  during  chlorophyllic  photo¬ 
synthesis,  by  means  of  dimethyldihydroresor- 
cinol.  G.  Pollacci  and  M.  Bergamaschi  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  10, 687 — 689). — Experiments 
with  the  aquatic  plant,  Elodea  canadensis,  in  presence 
of  “  dimedon  ”  (cf.  Klein  and  Werner,  A.,  1926,  439), 
show  that  formaldimedon  is  formed  when  the  con¬ 
ditions  for  photosynthesis  under  the  influence  of 
chlorophyll  are  fulfilled.  Although  the  dimedon  exerts 
a  narcotic  influence  on  the  plants,  these  are  not  killed 
but  retain  their  power  of  assimilation.  T.  H.  Pore. 

New  amino-compound  in  the  jack  bean  and  a 
corresponding  new  enzyme.  I.  M.  Kitagawa 
and  T.  Tohiyama  (J.  Biochem.  Japan,  1929, 11, 265 — 
271).— See  this  vol.,  121. 

Enzymic  substance  contained  in  koji  made  of 
rice  in  different  degrees  of  its  polishing.  M.  Ito 
(J.  Biochem.  Japan,  1929,  11,  111 — 141). — The  koji- 
enzyme  is  produced  by  the  reciprocal  action  of  the 


Aspergillus  oryzee  and  the  rice  material  itself  in 
presence  of  water.  The  composition  of  the  ash, 
carbohydrate,  and  nitrogenous  substances,  re¬ 
spectively,  is  important  in  determining  the  starch- 
liquefying,  carbohydrate-hydrolytic,  and  protein¬ 
splitting  activity  of  the  enzyme.  Koji  made  from 
rice  in  different  phases  of  polishing  has  different 
qualities  and  enzymic  activities. 

Chemical  Abstracts. 

Purification  of  soya-bean  protein.  II.  In¬ 
fluence  of  water  on  purification  by  lower  alcohols. 

M.  Mashino  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 
312b;  cf.  A.,  1928,  436). — The  amount  of  carbo¬ 
hydrate  extracted  from  crude  soya- bean  protein  by 
aqueous  methyl  or  ethyl  alcohol  increases  with  in¬ 
creasing  dilution  until  it  reaches  a  maximum  at  70% 
or  at  40%  alcohol,  respectively.  The  crude  protein 
extracted  also  increases  with  increasing  dilution, 
about  threefold  and  tenfold  with  the  respective 
solvents.  C.  W.  Shoppee. 

Protein  content  of  grass,  chiefly  meadow  fox¬ 
tail  (Alopecurus  jiratensis),  as  influenced  by  fre¬ 
quency  of  cutting.  F.  T.  Shutt,  S.  N.  Hamilton, 
and  H.  H.  Selwyn  (J.  Agric.  Sci.,  1930,  20,  126 — 
134). — Work  during  two  seasons  shows  that  the 
protein  content  of  herbage  and  its  digestibility  in¬ 
crease  with  shortening  of  the  period  between  cuttings, 
due  in  the  first  season  to  the  fact  that  protein  decreases 
with  age,  but  in  the  second  to  incursion  of  white 
Dutch  clover.  Total  yields  of  protein  and  dry  matter 
per  acre  tend  to  decrease  with  frequency  of  cutting. 

E.  Holmes. 

Protein  content  of  grass  as  related  to  stage  of 
growth.  F.  T.  Shutt  (Trans.  Roy.  Soc.  Canada, 
1929,  [iii],  23,  III,  133 — 140). — The  results  are  given 
of  a  comparison,  for  two  seasons,  of  protein  and  fibre 
content,  and  total  dry  matter  and  protein  in  the  crops 
from  four  plots  of  pasture  cut  (a)  weekly,  (b)  fort¬ 
nightly,  (c)  every  three  weeks,  and  ( d )  for  hay  with 
aftermath.  The  young  grass  in  (a),  (b),  and  (c)  con¬ 
tained  21, 19,  and  17%  of  protein  and  19,  21,  and  22% 
of  fibre,  respectively,  in  the  first  season,  and  in  the 
second  season  29,  23,  and  21%  and  17,  19,  and  20%- 
The  increase  in  protein  was  associated  with  an  in¬ 
crease  of  white  Dutch  clover.  Plot  {d)  gave  10  and 
13%  of  protein,  and  29  and  27°%  of  fibre.  The  total 
yield  of  protein  per  acre  was  highest  from  (c)  in  the 
first  season,  and  in  the  second  season  it  was  about 
equal  from  (a),  (6),  and  (d)  and  least  from  (c).  W 
(d)  gave  the  highest  yield  of  dry  matter,  and  this  yield 
appears  to  be  inversely  proportional  to  the  frequency 
of  cutting.  The  essential  value  of  the  close  grazing  . 
system  lies  in  furnishing  throughout  the  season  j 
pasturage  rich  in  protein  of  a  particularly  digestible 
and  nutritious  character.  R.  K.  Callow. 

Extracts  from  the  woolly-pod  milkweed, 
Asclepias  eriocarpa.  J.  F.  Couch  (Arner.  J- 
Pharm.,  1929,  101,  815— 821).— The  poisonous  con¬ 
stituent  is  a  complex  organic  acid,  insoluble  in  water, 
acids,  chloroform,  and  ether,  soluble  in  aqueous 
alkalis  and  in  alcohol,  non-glucosidal,  and  non- 
haunolytic ;  it  contains  no  amino-group.  K 
present  as  a  salt  which  is  extracted  by  hot  water, 
addition  of  barium  hydroxide  precipitates  the  barium 


BIOCHEMISTRY. 


385 


salt  from  the  extract,  the  precipitate  is  treated  with 
sulphuric  acid  to  liberate  the  organic  acid,  which  is 
extracted  by  sodium  carbonate  solution  and  then 
reprecipitated  by  addition  of  hydrochloric  acid. 

S.  I.  Levy. 

Unsaponifiable  matter  of  ego  oil.  M.  Tsuji- 
mto  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32,  324b). — 
Ego  oil  (from  the  seeds  of  Styrax  japonica),  df  0-9387, 
sjj  14814,  affords  7-1%  of  unsaponifiable  matter, 
Kintaining  1-7%  of  sterols  and  a  substance  (“  egonol  ”), 
Ci5Hi805,  m.  p.  116°  ( monoacetyl  derivative,  m.  p. 
107°),  which  contains  one  methoxyl  group.  Egonol 
adds  rather  less  than  2  atoms  of  bromine  in  ethereal 
solution,  giving  a  compound,  m.  p.  164°;  catalytic 
•  hydrogenation  experiments  were  inconclusive,  and  a 
semicarbazone  could  not  be  obtained. 

[  C.  W.  Shoppee. 

j  Detection  of  oil  in  twigs.  R.  Haynes  (Stain 
lech.,  1930,  5,  29). — The  penetration  of  oil  applied  to 
f  dormant  twigs  was  demonstrated  by  cutting  sections 
1  about  20  [i  thick  which  were  stained  with  Sudan  IV  and 
then  with  methylene-blue.  The  oil  is  distinguished 
as  brilliant  red  droplets,  very  much  larger  than  those 
of  the  naturally  occurring  fat.  H.  W.  Dudley. 

Chemical  and  physical  variations  of  waters  of 
the  strait  of  Georgia  in  relation  to  phytoplankton. 

■  A.  H.  Hutchinson,  C.  C.  Lucas,  and  M.  McPhail 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  V,  177— 
187). — The  period  of  greatest  diatom  quantity 
normally  follows  the  period  of  lowest  salinity,  and 
(  'he  most  favourable  conditions  for  phytoplankton 
Jowth  occur  in  the  10-yard  region,  where  mixing  of 
Tie  sea-water  and  Fraser  river  water  takes  place. 
Abundance  of  phytoplankton  lowers  the  soluble 
silica  and  phosphates.  P.  G.  Marshall. 

Influence  of  oxygen  on  the  volatilisation  of 
iodine.  P.  Dangeard  (Compt.  rend.,  190,  131 — 
133). — The  emission  of  iodine  by  fresh  sea-weeds  has 
ken  examined  both  in  air  and  in  an  atmosphere  of 
aitrogen,  and  is  found  to  be  diminished  and  finally 
inhibited  in  the  latter.  External  oxygen  is  therefore 
necessary  for  the  volatilisation  of  iodine.  This  ex- 
:  plains  why  the  most  active  types  of  Laminaria  are 
|  found  in  the  most  highly  aerated  waters  and  why  the 
ictirity  is  greater  in  air  than  in  water. 

P.  G.  Marshall. 

Mineral  content  of  the  jujube.  M.  P.  Benoy 
(3.  Agric.  Res.,  1929,  39,  949 — 951). — Comparative 
tata  are  given  for  the  mineral  constituents  on  a 
moisture-free  basis,  and  of  the  ash,  of  dates,  seeded 
(nisins,  and  the  jujube  or  Chinese  date,  Zizyphiis 
J'yufia,  Mill.  E.  Holmes. 

Titanium  in  cryptogams.  G.  Bertrand  and 
i  ••  Voronca-Spirt  (Bull.  Soc.  chim.,  1930,  [iv],  47, 
l  $--104). — See  A.,  1929,  1113. 

Copper  as  an  element  necessary  to  plants.  A. 
wetaroli  (Annali  Chim.  Appl.,  1929,  19,  467 — 
The  importance  of  so-called  catalytic  elements 
as  iron,  manganese,  copper,  zinc,  and  arsenic 
*  mimal  nutrition  is  discussed,  these  elements 
gently  exerting  a  function  analogous  to  that  of 
'  fitamins.  Determinations  of  the  proportions  of 
;?pcr  and  manganese  in  about  300  Italian  soils  of 
^rent  origins  and  types  show-  that,  in  general,  the 


proportion  of  manganese  is  ten  times  that  of  copper. 
In  the  more  vital  organs  of  plants,  however,  the  pro¬ 
portion  of  copper  is  of  the  same  order  as,  and  often  in 
excess  of,  that  of  manganese.  In  any  one  plant 
organ,  the  amount  of  copper  is  comparatively  high 
in  the  early  stages  of  growth,  but  it  diminishes 
gradually  as  the  organ  ages ;  the  manganese,  on  the 
other  hand,  continuously  accumulates.  Such  organs 
as  seeds,  leaves,  buds,  filiform  roots,  etc.  contain 
appreciably  more  copper  than  secondary  organs  such 
as  trunks,  branches,  and  shells.  T.  H.  Pope. 

Phosphorus-containing  constituents  of  plants. 
V.  Solubility  of  the  phosphorus-containing 
constituents  of  rye  embryos.  Z.  Koehler  (Bull. 
Acad.  Polonaise,  1929,  B,  237 — 254). — Air-dried  rye 
embryos  have  a  mean  total  phosphorus  content  of 
3-11%  (calculated  as  phosphorus  pentoxide),  whilst 
that  of  defatted  embryos  is  3-548%.  Of  this  latter 
quantity  about  11%  corresponds  with  mineral 
phosphorus  pentoxide,  whilst  44%  is  accounted  for 
as  phytic  phosphorus  pentoxide  (of.  A.,  1927,  1227). 
When  the  defatted  embryos  are  extracted  with  dis¬ 
tilled  water  about  69%  of  the  total  phosphorus 
passes  into  the  extract.  When  the  extracting  liquid 
is  hydrochloric  acid  the  quantity  of  phosphate  in  the 
extract  decreases  to  a  minimum  of  19%  with  0-05% 
acid  and  then  increases  again  with  increasing  con¬ 
centrations  of  acid,  being  71-42%  with  5-0%  acid. 
Dilute  sodium  hydroxide  solution  extracts  rather 
less  phosphorus  than  does  distilled  water.  With 
very  dilute  acid,  distilled  water,  or  alkaline  solution, 
the  extracts  contain  a  considerable  quantity  of 
plant-proteins,  which  partly  account  for  the  increase 
in  the  phosphorus  extracted  with  acid  more  dilute 
than  0-05%.  W.  0.  Kermack. 

Starch-liquefying  action  of  sandal  leaf  ex¬ 
tracts.  B.  N.  Sastri  (J.  Indian  Inst.  Sci.,  1929, 
12,  A,  251 — 252). — Healthy  leaf  extract  contains  more 
of  the  starch-liquefying  principle  than  diseased  leaf 
extract.  P.  G.  Marshall. 

Aucuba  or  yellow  mosaic  of  the  tomato  plant : 
reaction  of  infected  juice.  W.  F.  Bewley  and  B.  J. 
Bolas  (Nature,  1930,  125,  130). — A  marked  action 
occurs  when  the  expressed  juice  from  a  tomato  plant 
is  mixed  with  an  aqueous  colloidal  solution  of  tomato 
chlorophyll ;  a  brown  colour  develops  with  apparent 
destruction  of  the  chlorophyll.  The  reaction  is 
sensitive  to  light  and  is  accelerated  by  an  intensity  of 
800  ft.-candles  at  30°.  L.  S.  Theobald. 

Spike  disease  of  sandal  ( Santalum  album, 
Linn.).  VI.  Nitrogen  metabolism  in  healthy 
and  spiked  sandal  leaves.  N.  Narasimhamurthy 
and  M.  Sreenivasaya  (J.  Indian  Inst.  Sci.,  1929, 
12,  A,  153 — 163). — Increases  in  total  water-soluble 
nitrogen,  in  basic  nitrogen,  and  in  total  amino- 
nitrogen  are  characteristics  of  the  diseased  leaves 
when  compared  with  normal  leaves.  E.  A.  Lunt. 

Spike  disease  of  sandal  (Santalum  album, 
Linn.).  VII.  Factors  influencing  diastatic 
activity.  VIII.  Composition  of  leaf -tissue 
fluids.  IX.  Composition  of  stem-tissue  fluids. 
B.  N.  Sastri  and  M.  Sreenivasaya.  X.  Seasonal 
variations  in  healthy  and  diseased  trees. 
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A,  V.  V.  Iyengar  (J.  Indian  Inst.  Sci.,  1929,  12,  A, 
233—238,  239—244,  245—250,  295— 305).— VII. 
Dialysis  of  enzyme  extracts  produces  a  greater  loss  of 
activity  in  spiked  than  in  healthy  leaves..  The  greater 
enzymic  activity  of  diseased  extracts  is  due  mainly  to 
a  decrease  in  calcium  (121-5  mg.  per  100  c.c.),  increase 
in  phosphate  and  amino-nitrogen,  and  increased 
buffering  power  with  a  lower  pn.  Activators  aro 
present  in  spiked  leaf  extracts,  but  no  inhibitors  are 
found  in  healthy  leaf  extracts. 

VIII.  Healthy  leaves  give  a  greater  percentage  of 
tissue  fluid  than  diseased  leaves,  and  the  fluid  has  a 
higher  content  of  ash  and  calcium,  together  with  a 
lower  content  of  maltose  and  reducing  sugars. 

IX.  Spike  disease  causes  variations  in  composition 
of  the  stem-tissue  fluid  similar  to  those  occurring  in 
leaf-tissue  fluid.  The  high  gradient  of  calcium  con¬ 
centration  from  stem  to  leaf  tends  to  disappear  after 
onset  of  the  disease,  showing  that  the  mechanism  of 
transport  is  impaired. 

X.  The  highest  ash  values  are  recorded  towards  the 
end  of  the  hot  spring  for  the  fluid  from  both  diseased 
and  healthy  trees,  the  increase  in  silica  content  being 

articularly  marked  in  disease.  The  electrical  con- 
uctivity  of  diseased  tissue  fluid  is  greater  than  that  of 
fluid  from  healthy  trees.  P.  G.  Marshall. 

Chemotherapy  of  organic  dyes  in  plant 
diseases.  G.  Truffaut  and  I.  Pastao  (Compt. 
rend.,  1929,  189,  1013—1015). — Dyes  kill  parasitic 
fungi  by  a  process  of  staining  following  penetration 
of  the  protoplasm.  In  laboratory  experiments 
Raulin’s  culture  medium  is  used  (with  varying 
additions  of  dye)  and  inoculated  with  Rhiz&pus 
nigricans  or  Penicillium  glaucum.  Malachite-green 
alone  is  ineffective  in  preventing  growth,  as  the  high 
surface  tension  prevents  penetration.  Soaps  and 
sulphoricinates  cannot  be  used  to  reduce  the  surface 
tension  on  account  of  their  susceptibility  to  chemical 
reagents,  but  some  adhesives  recently  introduced 
(eucarnite,  iporite,  etc.)  are  effective.  Crystal-violet 
is  harmful  to  the  healthy  leaves  of  plants,  but 
auramino  kills  the  parasite  without  damage  to  the 
plants,  two  or  three  treatments  with  the  dye  solution 
at  intervals  of  three  days  being  usually  sufficient. 
Wheat  blighted  by  Tilletia  fastens  and  Tricili  is 
rendered  healthy  by  2  hrs.’  immersion  in  the  dye 
solution  followed  by  drying ;  the  germinating  power 
is  not  impaired.  P.  G.  Marshall. 

Double  electrode  for  micro-determination  of 
hydrogen-ion  concentration.  L.  SsioiiK  (Bio- 
chem.  Z.,  1930, 217, 210—217 ;  cf.  A.,  1926, 927).— The 
apparatus  has  been  modified  so  that  determinations 
can  be  made  using  two  or  three  drops  of  liquid. 

W.  McCartney. 

Silver  chloride  electrode  in  contact  with 
Ringer’s  solution.  J.  W.  Langelaan  (Arch. 
Xecrland.  Physiol.,  1929,  14,  592 — 597). — The  Agj 
AgCl  electrode,  in  contact  with  Ringer’s  solution' 
behaves  as  a  reversible  chlorine  electrode  which  is 
insensitive  to  the  sodium  hydrogen  carbonate  of  the 
solution,  to  dissolved  carbon  dioxide,  and  to  small 
amounts  of  lactic  and  nitric  acids.  The  value 
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calculated  for  the  potential  of  the  half-cell  with 
reference  to  the  normal  hydrogen  electrode  as  zero  is 
0-287  volt.  C.  C.  N.  Vass. 

Micro-determination  of  iodides  in  the  presence  i 
of  other  salts.  J.  F.  Reitii  (Biochem.  Z.,  1929, 
216,  249 — 2GS). — A  number  of  methods  for  the  micro- 
determination  of  iodine  are  comparatively  investig¬ 
ated.  The  sensitivity  of  the  iodine-starch  reaction,  j 
the  possibility  of  the  oxidation  of  hydrogen  iodide  by 
air,  and  the  influence  of  pa  and  concentration  of 
otassium  iodide  on  the  thiosulphate  titration  of  very 
ilute  iodide  solutions  are  investigated.  Curves  sum¬ 
marise  the  disturbances  caused  by  the  presence  of 
nitrites  and  bromides  with  the  different  methods. 

P.  W.  Ci/utterbuck. 

Determination  of  volatile  substances.  G. 
Gazenko  (Biochem.  J.,  1930,  24,  55 — 56). — A  de¬ 
scription  of  a  closed  system  in  which  the  air  is  con¬ 
tinuously  circulated,  by  means  of  a  pump,  until  the 
volatile  substance  in  the  solution  to  be  analysed  has 
been  completely  transferred  to,  and  absorbed  in,  an 
appropriate  standard  solution.  H.  W.  Dudley. 

Importance  of  sublimation  for  pharmaco¬ 
logical  investigation.  E.  Keeser  and  J.  Iveeser 
(.Arch.  exp.  Path.  Pharm.,  1930,  147,  360 — 365). — 
Compound s  such  as  barbituric  acid  derivatives  and  | 
other  hypnotics  and  certain  alkaloids  when  injected 
into  a  rabbit  may  be  recovered  from  the  brain  by 
careful  sublimation,  the  crystals  so  obtained  being 
identified  by  their  shape  and  by  micro-chemical 
reactions.  W.  O.  Kermack. 

Modifications  in  Mendel  and  Goldscheider's 
colorimetric  determination  of  lactic  acid.  H.  J- 
Fuchs  (Biochem.  Z.,  1930,  217,  405 — 408;  cf.  A-, 
1926,  212;  1929,  110). — The  special  sulphuric  acid 
specified  by  the  above  authors  may  be  replaced  by  the 
ordinary  pure  acid  if  the  concentration  of  the  veratrol 
solution  is  raised  from  i%  to  20%.  Under  these 
conditions  the  determination  is  twice  as  sensitive 
without  losing  its  specificity.  X.  V.  Thdiaxs. 

Micro-detection  of  fats.  A.  Niethammer  (Bio¬ 
chem.  Z.,  1930,  217, 436 — 439). — In  a  modification  of 
the  author’s  method  (A.,  1929,  1114)  the  fat  is  sub¬ 
limed  off  directly  from  the  tissue,  and  the  fatty  acids 
of  which  it  consists  are  identified  by  their  characteristic 
microcrystalline  appearance,  of  which  example  are 
given.  The  method  can  be  used  for  following  the 
changes  during  ripening  of  seeds.  K.  V.  Thbia*>'- 

Determination  of  sucrose  by  Hanes'  modi¬ 
fication  of  the  Hagedorn-Jensen  method.  E-«- 
Callow  (Biochem.  J.,  1930, 24, 57— 58).— The  sucrose  | 
is  inverted  and  is  determined  by  Hanes’  modification 
(A.,  1929, 478).  The  quantity  of  invert-sugar  present 
is  obtained  from  a  curve  giving  the  relationship  of  th» 
sugar  to  the  thiosulphate  equivalent  of  the  fern- 
cyanide  reduced.  S.  S.  Zilya. 

Determination  of  uric  acid.  L.  T.  Mabgoli>' 
and  S.  F.  Buchteyev  (Zhur.  exp.  Biol.  Med.,  19-j1’ 
11,  HO — 113). — The  stability  of  the  sodium  cyanide 
solution  used  in  Benedict’s  method  was  examined, 
Chemical  Abstracts. 
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Bohr’s  theory  of  the  hydrogen  spectral  series. 
J.  Jahzadnicek  (Z.  Physik,  1930,  59,  723— 724).— A 
logical  presentation  of  Bohr’s  original  theory. 

A.  B.  D.  Cassie. 

Continuous  spectra  of  hydrogen  in  relation  to 
the  Balmer  and  Paschen  series.  D.  Ohalonge 
and  N.  T.  Zb  (Compt.  rend.,  1930,  190,  425—427 ; 
cf.  A.,  1929,  963). — With  increase  in  pressure  from 
0-3  to  23  mm.  in  a  tube  of  hydrogen  excited  by 
successive  similar  highly-condensed  discharges,  the 
energy  distribution  curve  of  the  radiations  approaches 
a  limit  at  18  mm.,  the  secondary  spectral  lines  (of 
molecular  origin)  visible  at  0-3  mm.  having  practically 
disappeared.  It  was  shown  that  the  energy  of  the 
continuous  spectrum  of  the  Balmer  series  is  distri¬ 
buted  uniformly  between  3800  and  2600  A.,  whilst 
the  continuous  spectrum  of  the  Paschen  series  ex¬ 
amined  at  20  ram.  pressure  forms  an  intense  con¬ 
tinuous  background  extending  to  a  (calculated) 
limit  at  9546  A.  It  is  suggested  that  the  continuous 
radiation  observed  at  low  pressures  is  the  super¬ 
position  of  the  continuous  spectra  of  the  hydrogen 
molecule  and  atom,  the  latter  alone  being  stable  at 
higher  pressures.  J.  Grant. 

New  connexion  between  the  absorption 
spectrum  of  hydrogen  and  the  many-lined 
spectrum.  0.  W.  Richardson  (Proc.  Roy.  Soc., 
1930,  A,  126,  487 — 510). — A  number  of  band  systems 
have  been  found  which  end  on  Dieke  and  Hopfield’s 
C  level  (A.,  1927,  89).  These  systems  all  have 
initial  states  which  are  identical  with  one  or  other  of 
the  initial  states  of  the  bands  which  end  on  the 
2p1S  level  (Dieke  and  Hopfield’s  B  level,  previously 
called  21<S).  The  wave  numbers  of  the  lines  are  tabu¬ 
lated.  All  the  five  known  electronic  levels  with 
principal  quantum  number  4  which  go  down  to 
-p1^  also  give  rise  to  bands  (in  the  yellow-green 
region)  with  transitions  to  the  C  state.  So  far  only 
the  0' — x0"  bands  have  been  found.  Of  the  levels 
with  principal  quantum  number  <4  which  go  down 
to  2piS]  bands  are  found  (in  the  infra-red)  which 
represent  transitions  from  3M,  3*0,  31A',  and  310  to 
the  C  state.  In  all  cases  the  0' — >0",  1' — >1",  and 

— ±‘2"  bands  occur, and  in  3M  and  31<?  the  3' — >3" 
are  also  represented.  The  bands  in  general 
havK  P  q  anci  R  branches,  but  usually  a  P  or  R 
wanchSsAveak  or  missing.  A  detailed  analysis  of 
the  bands  lSwmde  and  the  electronic  transitions  of  H, 
ate  considered^,  L.  L.  Bircumshaw. 

Complex  4d\of  the  helium  molecule.  E. 
■termi  (Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  515 — - 


517). — Prom  the  theory  of  perturbations  the  differ¬ 
ences  between  the  4 d  terms  of  the  helium  molecule 
are  calculated  and  shown  to  be  in  good  agreement 
with  experiment.  O.  J.  Walker. 

Intensity  maxima  in  the  continuous  helium 
spectrum.  (Miss)  J.  M.  Dewey  (Physical  Rev.. 
1930,  [ii],  35,  155—157;  cf.  A.,  1929,  224).— The 
displacements  of  the  maxima  of  continuous  atomic 
spectra  to  the  red  have  been  attributed  to  stray  fields 
set  up  by  ions  and  free  electrons  (cf.  A.,  1928,  807). 
The  positions  of  the  maxima  in  the  continuous 
spectrum  of  helium  were  measured,  using  a  hot 
cathode  are,  in  which  measurements  of  ion  concen¬ 
tration  were  made  with  an  exploring  electrode. 
The  calculated  displacements  of  the  maxima  are 
smaller  than  those  observed;  this  is  probably  due 
mainly  to  the  error  in  the  electron  concentration 
introduced  by  the  discharge  avoiding  the  neighbour¬ 
hood  of  the  exploring  electrode.  N.  M.  Bligh. 

Intensities  of  lines  in  the  helium  spectrum  as  a 
function  of  the  pressure  and  electron  velocity.  II. 
W.  Elenbaas  (Z.  Physik,  1930,  59,  289—305;  cf. 
Peteri  and  Elenbaas,  A.,  1929,  732). — Data  are  re¬ 
corded  for  the  intensities  and  polarisation  of  the 
following  lines  in  the  helium  spectrum  at  pressures 
of  0-04  and  0-1  mm.  when  excited  by  electrons  from 
28  to  250  volts  under  conditions  such  that  the  current 
density  was  maintained  constant  at  0-002  amp.  cm.”2  : 
6678,  5876,  5048,  5016,  4922,  4713,  4472,  4438,  4388, 
4144,  4121,  4026,  3965,  and  3889  A.  R.  W.  Lunt. 

Intensity  measurements  in  the  band  spectrum 
of  nitrogen.  W.  R.  van  Wijk  (Z.  Physik,  1930, 
59,  313 — 319). — In  the  pressure  range  3  x  10  3  to  30 
mm.  the  ratio  of  the  statistical  weight  of  the  inverse 
to  the  direct  rotational  terms  has  the  constant  value 
2  independent  of  the  nature  of  the  exciting  discharge 
for  the  negative  nitrogen  bands.  Measurements  with 
the  positive  band  give  the  same  value  for  this  ratio  in 
the  case  of  the  resolved  lines  of  the  R  branch.  The 
intensities  in  the  R  branches  are  governed  by  a 
Boltzmann  distribution  law.  R.  W.  Lunt. 

Intensity  measurements  in  the  nitrogen  band 
spectrum.  W.  R.  van  Wijk  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  1243 — 1247). — The 
negative  bands  are  emitted  by  the  positive  molecular 
ion,  the  more  complicated  second  positive  bands  by 
the  neutral  molecule.  To  determine  the  frequency 
law  for  the  molecular  rotational  states,  intensity 
measurements  were  made  in  the  negative  bands  each 
of  whieh  consists  of  a  P  and  R  branch  only.  The 
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frequency  function  for  the  «th  initial  state,  derived 
from  the  intensity  measurements,  is  plotted  on  a 
logarithmic  scale  against  w(w+l),  which  is  propor¬ 
tional  to  the  rotational  energy  of  the  nth  state.  The 
resulting  straight  line  indicates  that  the  frequency 
function  is  an  exponential  function  of  the  rotational 
energy.  Alternating  intensities  of  band  lines  are 
illustrated  and  their  explanation  is  discussed;  the 
value  hj2r.  is  found  for  the  nuclear  spin,  and  is  con¬ 
firmed  by  measurements  of  the  intensities  of  doublet 
components  of  the  3371  A.  band  in  the  second  positive 
nitrogen  bands.  N.  M.  Bligh. 

Dissociation  energy  of  oxygen  determined 
from  the  pre-dissociation  of  sulphur  dioxide. 

V.  Henri  (Nature,  1930,  125  ,  275).— The  heat  of 

dissociation  of  oxygen  calculated  from  data  pre¬ 
viously  obtained  from  the  absorption  spectra  of 
sulphur  vapour  and  of  sulphur  dioxide  is  126,400  g.- 
cal.,  in  good  agreement  with  the  value  obtained  from 
the  pre-dissociation  of  nitrogen  peroxide  (this  vol., 
272).  L.  S.  Theobald. 

Intensity  ratios  of  the  forbidden  O  in  lines 
in  the  spectra  of  the  planetary  nebulae  and  novae. 

W.  Grotrian  (Z.  Physik,  1930,  60,  302— 306).— An 
explanation  of  the  intensity  ratios  of  the  forbidden 
0  m  lines  X  4363,  4959,  and  5007  A.  in  the  spectra  of 
the  planetary  nebulae  and  the  nova)  is  sought.  The 
conclusion  is  reached  that  the  life  period  of  the  meta¬ 
stable  1A0  state  of  the  0+h  ion  must  be  shorter  than 
that  of  the  1D.1  state.  The  absolute  values  of  the  life 
periods  cannot  be  calculated  from  the  data  available. 
For  the  analogous  lines  in  the  N  n  spectrum,  X  5755, 
6548,  and  6584  A.,  the  intensity  ratios  are  quite 
similar  to  those  for  the  0  m  lines.  A.  J.  Mee. 

Atmospheric  oxygen  band  at  7600  A.  (A 
group).  It.  M.  Badger  and  It.  Mecke  (Z.  Physik, 
1930,  60,  59— 68).— The  A  group  band  at  7600  A. 
has  been  photographed  and  measured.  A  detailed 
description  of  the  experimental  procedure  is  given. 
The  wave-lengths  and  frequencies  of  the  components 
of  the  P  and  R  branches  of  the  band  are  tabulated  and 
compared  with  results  of  previous  investigators. 
From  considerations  of  the  intensity  relationships  of 
the  band  components,  the  structure  of  the  band  is 
investigated.  Calculated  values  for  the  separation  of 
the  band  lines  are  in  good  agreement  with  observed 
values.  The  combination  relationships  are  discussed 
and  it  is  shown  that  the  band  represents  a  *2 — 
combination  as  suggested  by  Mulliken. 

W.  R.  Angus. 

Series  of  combination  lines  in  the  neon  spec¬ 
trum.  N.  Ryde  (Z.  Physik,  1930,  59,  836 — 846). — 
The  combination  lines  of  neon  occurring  in  an  electric 
field  have  been  investigated  by  the  Stark  and  Lo 
Surdo  methods,  and  the  work  of  Foster  and  Rowles 
(A.,  1929,  615)  has  been  extended  considerably. 
More  than  100  “  forbidden  ”  lines  between  the  wave¬ 
lengths  5800  and  4250  A.  have  been  observed  and 
identified,  and  for  some  combinations  of  the  type 
p—nf  and  p — ng  the  wave-lengths  in  the  absence  of  a 
field  have  been  found  by  extrapolation.  Knowing 
the  p-terms,  it  is  possible  to  evaluate  the  Bergmann 
and  “  ultra-Bcrgmaim  ”  terms.  Considerably  weaker 
electric  fields  have  been  used  than  those  employed  by 


Foster  and  Rowles  (the  field  never  exceeded  53  j 
kilovolts  per  cm.).  This  made  possible  the  observ¬ 
ation  of  certain  weak  lines  which  disappear  in  strong 
fields,  but  limited  the  dispersion  that  could  be  used. 

A  square  law  effect  of  the  field  has  been  demonstrated 
in  the  case  of  several  n — np  combination  lines. 

E.  B.  Robertson. 

Probable  band  spectrum  of  neon.  D.  G. 
Dhavale  (Nature,  1930,  125,  276). — A  number  of 
bands  in  the  red  apparently  duo  to  neon  molecules 
were  obtained  a  year  ago  when  using  a  neon  discharge 
tube  working  under  a  transformer  discharge.  The 
bands  disappeared  when  an  induction  coil  was  used. 
They  showed  no  head  and  consisted  of  a  number  of 
lines  at  equal  frequency  intervals ;  the  Q  branch  was 
absent,  only  the  P  and  R  branches  being  developed. 

The  bands  appeared  at  approximately  7393,  7208, 
7063,  6963,  and  6847  A.  L.  S.  Theobald. 

Intensity  relations  for  alkali  doublets.  E.  Fermi 
(Z.  Physik,  1930,  59,  680 — 686). — Theory  gives  the 
ratio  of  the  intensity  of  the  alkali  doublet  components 
in  the  principal  series  as  2  : 1.  Experimental  results, 
particularly  for  caesium,  depart  from  this  rule.  This 
discrepancy  is  explained.  A.  B.  D.  Cassie. 

Actinic  strength  and  spectrum  temperature 
of  magnesium  ribbon  burning  in  air  and  of 
magnesium  flash-light.  J.  M.  Eder  (Z.  wiss. 
Phot.,  1930,  27,  337 — 343).— The  actinic  strength  of 
magnesium  burning  in  air  is  413  units  (referred  to  1  | 
mg.  of  magnesium  and  compared  with  the  actinic  I 
effect  of  a  standard  candle  on  a  silver  bromide  gelatin  B 
emulsion  expressed  in  m.-sec.).  The  value  of  48  d 
found  by  Beck  and  Eggert  (ibid.,  1927,  24,  374)  is  too 
low.  In  pure  oxygen  the  actinic  strength  of  magnes¬ 
ium  is  almost  twice  as  great.  Agfa  flash-light  powders 
(magnesium -f  thorium  nitrate)  have  values  of  200 — 

300.  The  corresponding  spectrum  temperatures  are : 
magnesium  (in  air)  3700°  Abs.,  (in  oxygen)  4000°; 
flash-light  3000 — 3100°  Abs.  (cf.  Arens  and  Eggert, 

A.,  1928,  1295).  0.  J.  Walker. 

Spectrum  of  silicon  hydride.  C.  V.  Jackson 
(Proc.  Roy.  Soc.,  1930,  A,  126,  373— 392).— The 
conditions  most  favourable  for  the  production  of  the 
silicon  hydride  band  extending  from  about  4100  to 
4200  A.  have  been  investigated,  and  photographs 
have  been  taken  of  the  spectrum  of  the  arc  in  hydrogen 
at  pressures  between  3  and  9  cm.  of  mercury.  A 
general  catalogue  is  given  of  the  wave-lengths,  in¬ 
tensities,  wave-numbers,  and  classification  of  all  the 
observed  lines  in  the  band.  The  lines  have  the  vide 
spacing  characteristic  of  hydride  spectra,  and  lines  due 
to  vibrational  transitions  (0,0)  and  (1,1)  have  been 
identified.  The  (0,0)  band  possesses  P,  Q,  and  R 
branches,  of  which  the  Q  branches  are  the  strongest, 
whilst  only  the  Q  branches  appear  in  the  (1,1)  band,  C 
which  is  much  fainter  than  the  (0,0).  The  band  S  ' 
of  the  doublet  type  and  bears  a  marked  resemblaw5  • 
to  the  CJI  4300  A.  band.  The  electronic  doub^ 
separation  is,  however,  much  larger  than  that  o( Cfi —  . 
and  the  a  type  doubling  is  much  smaller.  T'lC 
double  origins  of  the  band  are  approximately  at  *ss 
24,102  and  24,226  cm.-1  In  addition  to  the  twcb'e 
main  branches,  two  satellite  branches  are  found; 

The  analysis  indicates  that,  as  with  the  4300  CH 
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baud,  there  is  no  combination  defect  present  in  tho 
silicon  hydride  spectrum.  A  notable  feature  of  the 
band  structure  is  the  very  rapid  decline  in  intensity 
of  the  lines  of  all  the  branches  after  reaching  a  fairly 
flat  maximum.  Some  interesting  perturbations  are 
found  in  the  lower  members  of  the  P,  Q,  and  E 
branches,  which  take  the  form  of  unexpected  fine 
doubling  of  some  of  the  lines.  The  carrier  of  the 
spectrum  is  considered,  from  theoretical  and  experi¬ 
mental  reasons,  to  be  an  unstable  molecule  SiH.  The 
electronic  transition  is  2D — >2P,  the  2P  level  being 
inverted.  L.  L.  Biecumshaw. 


Luminescence  of  argon  in  a  side  branch  of  a 
discharge  tube.  I.  M.  Feeeman  (Z.  Physik,  1930, 
59,  635 — 637). — A  spectroscopic  examination  has 
been  made  of  the  luminescent  glow  in  a  side  branch 
of  an  argon  discharge  tube.  The  spectrum  contains 
lines  of  both  the  “  blue  ”  and  “  red”  spectra,  and  is 
similar  to  the  so-called  “  white  ”  spectrum.  The 
intensity  relations  in  the  several  series  show  that 
recombination  of  ions  and  electrons  is  of  considerable 
importance  in  such  a  side  tube.  J.  W.  Smith. 


Distribution  of  intensity  in  the  lines  of  diffrac¬ 
tion  spectra,  particularly  in  the  iron  lines.  P.  H. 
Beodebsen  (Z.  Physik,  1930,  60,  43— 58).— The 
grating  and  source  of  illumination  both  influence  the 
distribution  of  intensity  in  a  spectral  line.  Single 
lines  appear  multiple  in  the  photometer  record  of  a 
plate  that  is  not  accurately  in  the  focal  plane.  This 
is  shown  to  be  a  property  of  the  spherical  mirror,  and 
so.  affects  all  lines  equally.  The  source  of  light  has 
three  influencing  factors  :  (i)  Doppler  broadening, 
which  leaves  the  intensity  distribution  symmetrical; 
(ii)  Stark  eSect,  due  to  intense  electric  fields  near  the 
poles  of  an  arc,  which  may  give  an  unsymmetrical 
intensity  distribution;  (iii)  pressure  effect,  which 
leaves  the  intensity  symmetrical  but  diffuse.  Tables 
showing  the  errors  likely  to  arise  from  these  causes 
are  given.  A.  B.  D.  Cassie. 

Secondary  standards  between  3600  and  3000  A. 
in  the  iron  spectrum.  H.  Peessentin  (Z.  Physik, 
1930,  60,  125 — 136). — Attempts  to  obtain  suitable 
light  sources  for  interferometer  measurements  in  this 
region  are  described.  Preliminary  values  for  iron 
lines  are  given.  A.  B.  D.  Cassie. 


Near  infra-red  spectra  of  iron,  lanthanum, 
calcium,  barium,  strontium,  magnesium,  and 
their  compounds.  J.  Quebbach  (Z.  Physik,  1930, 
60,  109 — 124). — The  spectra  were  photographed  with 
a  Rowland  grating  of  dispersion  2-62  A.  per  mm.,  using 
the  plates  described  by  Lueg  (this  vol.,  396).  Tables 
of  observed  wave-lengths — not  always  in  agreement 
with  results  of  other  workers — are  given.  Heads  in 
four  groups  of  lanthanum  oxide  bands  and  in  eight 
groups  of  barium  fluoride  bands  were  measured,  and 

S given.  Bands  were  also  obtained 
de,  fluoride,  and  bromide,  for 
fluoride,  and  bromide,  and  for 
A.  B.  D.  Cassie. 

persion  in  band  spectra.  E. 
:ad.  Lincei,  1929,  [vij,  10,  590 — 
on  spectrum  of  iodine  vapour  at  a 
temperature  slightly  above  the  ordinary  has  been 


measured  between  5100  and  5800  A.  The  hands  show 
a  characteristic  festoon  structure  for  which  a  theoreti¬ 
cal  expression  is  derived  from  the  relation  between 
refractive  index  and  the  number  of  dispersion  electrons 
for  a  given  wave-length.  O.  J.  Walkee. 

Spark  spectrum  of  iodine.  W.  Kebeis  (Z. 
Physik,  1930,  60,  20 — 42). — The  spark  spectrum  of 
iodine  was  investigated  with  a  Rowland  grating,  using 
aluminium  iodide,  which  dissociates  under  the  influence 
of  the  discharge,  and  aluminium  electrodes.  The 
resolving  power  of  the  grating  was  sufficient  to 
separate  lines  differing  by  0-12 — 0-14A.  The  wave¬ 
lengths  and  intensities  are  compared  with  those 
obtained  by  other  investigators.  Comparing  with  an 
arc  spectrum  analysis  by  Turner,  the  author  found 
lines  with  a  constant  difference  of  7 600  ±5,  but  does 
not  consider  them  to  be  arc  lines.  J.  E.  Mills. 

Regularities  in  the  arc  spectrum  of  hafnium 
(Hf  1).  W.  P.  Meggebs  and  B.  P.  Scbibneb  (Bur. 
Stand.  J.  Res.,  1930,  4,  169 — 175). — Regularities 
among  lines  characterising  the  first  spectrum  of 
hafnium  (Hf  1)  have  been  discovered.  Combinations 
of  seven  low  energy  levels  with  higher  excited  states 
account  for  more  than  200  lines.  Inner  quantum 
numbers  have  been  assigned  to  the  energy  levels  and 
a  tentative  identification  of  the  seven  low  levels  is 
suggested.  C.  J.  Smithells. 

Structure  of  the  first  spark  spectrum  of 
mercury  (Hg  1).  G.  D£jabdin  and  R.  Ricabd 
(Compt.  rend.,  1930,  190,  427— 429).— Paschen’s 
classification  of  this  spectrum  (A.,  1928,  677)  has  been 
modified  by  the  use  of  the  electrodeless  discharge 
(Bloch,  A.,  1923,  ii,  350),  and  the  unclassified  lines  in 
the  interval  S000 — 1850  A.  have  been  shown  to  fall  into 
two  categories  of  about  50  lines  each.  (1)  Lines  be¬ 
longing  to  the  Hg  m  spectrum  (cf .  McLennan,  McLay, 
and  Crawford,  A.,  1928, 1167).  (2)  First  order  spark 
spectrum  lines  of  the  group  E^,  distinguishable  from 
those  of  the  group  E1  by  their  higher  excitation 
potentials  (cf.  Valasek,  A.,  1928,  1167).  Lines 
attributed  to  the  doubly-ionised  atom  (Hg  ill)  con¬ 
stitute  the  two  groups  5746,  4 — 3358,  78  and  4212, 
22 — 2769,22,  having  the  same  separation  (12,367  cm.-1) 
and  corresponding  with  (6p3F4— 6p3E3). 

J.  Geant. 

Causes  of  the  mercury  bands.  S.  Meozowski 
(Z.  Physik,  1930,  60,  410 — 413).— Previous  work  on 
the  ordering  of  the  mercury  bands  is  completed  and 
discussed.  The  atomic  excitation  has  no  effect  on  the 
primary  spectrum,  but  plays  a  very  important  part  in 
the  production  of  bands.  A.  J.  Mee. 

Extension  of  the  spectrum  of  T1  11.  S.  Smith 
(Physical  Rev.,  1930,  [ii],  35,  235 — 239;  cf.  A.,  1929, 
1119;  McLennan  and  others,  ibid.,  366). — Spectro¬ 
grams  were  made  for  the  range  1900 — 8000  A.  of  the 
spectrum  of  T1 11  using  the  metal  in  a  hollow'  cathode 
discharge  in  helium.  Newly-found  terms  Gs8d2D2  3 1 
(jsSdWo,  6s9s36\,  Gs10s3Sv  GsGf3FZM,  Gslj3F,  and  an 
unclassified  term  23°  are  reported.  Absolute  term 
values  are  calculated  from  the  sequence  GftGd3D2, 
6s7d3D.t,  Gs8d3Dz ;  the  ionisation  potential  is  found  to 
be  20-3"  volts.  Term  values,  58  newly-classified  lines, 
and  14  new  multiplets  arising  from  the  fine  structure 
of  the  terms  are  tabulated.  N.  M.  Bligh. 
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Second  spark  spectrum  of  lead.  A.  S.  Rao  and 
A.  L.  Narayan  (Z.  Physik,  1930,  59,  687—689).— 
The  work  of  Smith  (A.,  1929,  113)  on  the  series 
regularities  in  this  spectrum  is  compared  with  that  of 
K.  R.  Rao  and  the  present  authors  (A.,  1928,  1067). 
There  is  good  agreement  between  the  results,  except 
in  the  assignment  of  the  combination  13P— 13N, 
but  it  would  appear  that  Smith  uses  the  present 
authors’  l35t  as  PPj.  Arguments  are  advanced  for 
the  authors’  view,  by  comparison  with  the  irregular 
doublet  series  of  Hg  i,  T1  n,  and  Pb  m.  Interchanging 
Smith’s  l3iSx  and  l3Pj  levels  brings  the  two  sets  of 
results  into  complete  agreement. 

An  attempt  has  been  made  to  identify  the  singlet 
spectrum,  and  a  table  is  given  of  the  lines  resulting 
from  the  combinations  of  singlet  terms  and  the 
intercombinations  of  singlet  and  triplet  terms. 

E.  B.  Robertson. 

Spectrum  of  the  sunlit  auroral  rays.  C. 
Stormer  (Nature,  1930, 125,  305;  cf.  A.,  1929,  1120). 
— A  reply  to  Vegard  (this  vol.,  5).  L.  S.  Theobald. 

Stellar  absorption  lines.  O.  Struve  and  C.  T. 
Elvey  (Nature,  1930, 125,  308—309). 

Direct  measurement  of  the  shape  and  width 
of  infra-red  spectral  lines.  H.  Becker  (Z. 
Physik,  1930,  59,  583— 600).— Three  of  the  higher- 
frequency  lines  of  the  hydrogen  chloride  band  at 
1-75  p  were  investigated  at  3,  5,  7,  9,  and  11  atm. 
pressure.  The  method  of  obtaining  these  pressures 
and  the  precautions  necessary  to  eliminate  false 
bands  are  described.  The  shape  of  the  lines  is  best 
represented  by  the  function  1/(1 -fa:2),  where  a:  is 
proportional  to  v — v0.  The  five  factors,  damping, 
Doppler  effect,  intramolecular  Stark  effect,  Lorentz 
collision  broadening,  and  resonance  between  neigh¬ 
bouring  molecules  generally  determine  the  width  of  a 
line;  at  1-75  p  the  last  two  are  alone  effective.  The 
Lorentz  effect  increases  as  the  pressure,  whilst  the 
resonance  effect  increases  as  its  square  root.  At  high 
pressures,  the  former  appears  greatest,  and  1-87  A.  is 
the  estimated  line  width  due  to  this  effect.  The 
molecular  diameter  effective  in  these  collisions  is  then 
107  A.  A.  B.  D.  Cassie. 

Occurrence  of  a  continuous  spectrum  in  the 
blue  and  ultra-violet  at  metal  surfaces.  F. 
Rother  and  W.  51.  Cohn  (Naturwiss.,  1930, 18,  155 — 
156). — At  the  place  where  a  stream  of  electrons  im¬ 
pinges  on  a  metallic  surface  in  a  vacuum  a  bluish-grey 
glow  appears.  In  a  high  vacuum  a  similar  but  very' 
bright  glow  can  be  made  to  spread  over  the  entire 
anode  surface.  Using  a  hollow  cylinder  of  thorium  as 
anode  and  a  tungsten  wire  inserted  axially  as  cathode 
and  connecting  the  electrodes  to  a  high-tension  supply', 
the  entire  surface  emits  a  bright  blue  light  which  is 
perfectly  continuous  over  the  whole  spectral  range 
from  the  blue  to  the  ultra-violet  limit  of  the  quartz 
spectrograph.  The  spectrum  shows  its  maximum 
intensity  at  450  fig.  With  a  high-vacuum  arrange¬ 
ment  the  massive  thorium  anode  becomes  red  hot,  but 
the  intensity  distribution  indicates  the  superposition 
of  a  temperature  radiation  on  the  blue  glow  which 
retains  its  intensity  unchanged.  The  effect  is  believed 
to  have  importance  in  astrophysics. 

R.  A.  Morton. 


Series  spectra  of  the  lightest  elements  in  the 
extreme  ultra-violet.  A.  Ericson  and  B.  Edlex 
(Z.  Physik,  1930,  59,  656 — 679). — A  vacuum  spectro¬ 
graph  with  which  spark  spectra  can  be  photographed  ! 
as  far  as  about  100  A.  is  described.  Some  preliminary 
results  are  given  for  the  series  spectra  of  the  five 
lightest  elements  up  to  and  including  boron,  but  it 
is  doubtful  whether  any  lines  of  helium  were  obtained. 

E.  B.  Robertson. 

Relative  intensities  of  super-multiplet  lines. 

.T.  H.  Bartlett,  jun.  (Physical  Rev.,  1930,  [ii],  35, 

229 — 234;  cf.  this  vol.,  5 ;  Houston,  A.,  1929,  480). — ■ 
Theoretical.  A  simple  method  for  constructing  wave 
functions  for  the  case  of  (jj)  coupling  is  described. 

The  ordinary  multiplet  intensity  formula)  may  be 
modified  to  give  the  relative  intensities  in  a  super- 
multiplet  for  (jj)  coupling,  and  on  application  to  the 
transition  (2 p)2 — >2p3s  give  results  in  agreement 
with  those  previously  found  for  this  case.  The  sum 
rules  hold  generally'  for  non-equivalent  electrons,  and 
are  examined  for  the  above  transition. 

N.  M.  Bligh. 

Theory  of  light  emission  of  canal  rays.  R. 
Seeliger  (Naturwiss.,  1930, 18, 155). — It  is  suggested 
as  a  working  hypothesis  that  collisions  of  the  second 
kind  play  an  important  part  in  the  emission  of  light 
in  and  from  canal  rays.  Support  is  lent  to  this  view 
from  the  fact  that  mercury  vapour  emits  the  stationary 
spectrum  under  any  canal-ray  bombardment,  whilst 
gases  cannot  be  excited  in  this  way ;  the  low  excit¬ 
ation  potentials  of  mercury  in  conjunction  with  the 
idea  of  inelastic  collisions  provide  a  rational  basis  for  .  y 
this  result.  R.  A.  Morton.  i- 

Fine  structure  and  the  wave-length  separation  : 
of  the  lip  doublet  in  the  molybdenum  X-ray 
spectrum.  S.  K.  Allison  and  J.  H.  Williams 
(Physical  Rev.,  1930,  [ii],  35,  149 — 154). — A  nomen¬ 
clature  for  describing  the  possible  positions  of  the 
double  X-ray  spectrometer  is  suggested.  Experi¬ 
ments  on  the  separation  of  the  if]},  doublet  of  molyb¬ 
denum  show  that  if  the  line  K$'  (cf.  Davis  and  Purks, 

A.,  1928,  451)  exists,  its  intensity  is  less  than  one 
tenth  that  of  px  at  43 — 46  kilovolts.  An  average  of 
eight  determinations  of  AX  for  Moif,8. 83  gives 
0-572±0-003  A.  N.  M.  Bligh. 

Diffraction  of  electrons  by  a  molecule.  H. 
Mark  and  R.  Wierl  (Naturwiss.,  1930,  18,  205).— 

The  diffraction  of  high-speed  electrons  by  metal  foils 
differs  essentially  from  X-ray  scattering  in  two 
respects.  With  X-rays,  the  reciprocal  effect  is  between 
the  light  wave  and  the  charge,  whilst  with  electrons 
the  stronger  effect  between  charge  and  lattice  poten¬ 
tial  is  responsible  ;  the  relation  of  the  times  of  expo¬ 
sure  for  photographing  the  scattering  of  electrons 
and  of  X-rays  by  the  same  substance  is  as  1  :  10,000. 

Also  the  atomic  nucleus  plays  a  part  in  electron  U 
scattering.  The  possibility  of  obtaining  intend 
molecular  interference  through  the  scattering 
electrons  by  a  gaseous  stream  has  been  consitfcro^—~  , 
and  it  was  found  that  the  vapours  of  chloroform 
carbon  tetrachloride  gave  two  distinct  interference 
bands,  whereas  water  vapour  gave  a  diffuse  scattering- 
From  the  results  for  carbon  tetrachloride  the  distance 
between  the  chlorine  atoms  has  been  evaluated.  Tbe 
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value  obtained  is  3-14  A.,  in  good  agreement  with 
the  value,  3-3  A.,  which  Debye,  Bewilogua,  and 
Erhardt  (Physikal.  Z.,  1929,  30,  84)  obtained  from 
considerations  of  X-ray  scattering  by  carbon  tetra¬ 
chloride.  W.  It.  Angus. 

J-Phenomenon  in  X-rays.  N.  S.  Alexander 
(Proc.  Physical  Soc.,  1930,  42,  82 — 96). — Evidence 
for  and  against  the  existence  of  the  /-phenomenon 
and  its  relation  to  the  Compton  effect  are  reviewed 
critically.  The  work  of  Barkla  and  others  was 
repeated,  using  heterogeneous  radiations  of  various 
degrees  of  hardness  from  gas  and  Coolidge  bulbs, 
filtered  by  aluminium  and  copper,  and  unfiltered, 
with  scatterers  of  aluminium,  paper,  and  paraffin 
wax.  No  evidence  of  the  /-phenomenon  was 
obtained,  indicating  that  the  necessary  special  experi¬ 
mental  conditions  were  not  realised  (cf.  Gaertner, 
A.,  1927,  911).  N.  M.  Bligh. 

Scattering  of  X-rays  by  gases.  II.  G.  Herzog 
(Helv.  phys.  Acta,  1929,  2,  217 — 256;  Chem.  Zentr., 
1929,  ii,  2149). — The  scattering  of  X-rays  in  hydrogen, 
carbon  monoxide,  nitrogen,  ethane,  acetylene,  argon, 
nitrous  oxide,  and  carbon  dioxide  has  been  compared 
with  that  in  air.  The  scattering  coefficient  increases 
with  the  wave-length  and  differs  for  gases  with  the 
same  electronic  number.  The  intensity  of  scattering 
by  molecules  is  not  the  sum  of  that  by  the  atoms. 

A.  A.  Eldridge. 

New  kind  of  photo-cell.  B.  Lange  (Physikal. 
Z.,  1930,  31,  139—141). — Radiation  strikes  a  plane 
metallic  collector  and  the  liberated  photo-electrons 
traverse  a  very  thin  layer  of  a  unipolar  half  conductor 
which  is  in  close  contact  with  a  second  plate  of  metal. 
A  cell  with  copper  electrodes  and  a  film  of  cuprous 
oxide  between  the  plates  is  very  sensitive  to  radiations 
between  500  and  1500  gp,  the  spectral  sensitivity 
curve  showing  a  sharp  maximum  at  800  pp.  The 
new  cell  has  many  advantages,  as  may  be  seen  from 
a  comparison  with  alkali  cells.  The  threshold  wave¬ 
length  of  the  new  cell  is  6600  pp  as  against  600  pp ; 
the  work  of  release  for  an  electron  is  0-19  as  against 
2-0  volts,  whilst  the  quantum  yield  is  22-5  as  against 
2'04  coulombs  per  g.-cal.  R.  A.  Morton. 

Electron  counting  tube.  A.  K.  Das  and  K. 
Wolcken  (Physikal.  Z.,  1930,  31,  136— 139).— An 
improved  Geiger-Miiller  electron  counting  tube  is 
described,  with  details  concerning  the  circuit.  The 
sensitivity  of  the  method  has  been  determined  in 
relation  to  the  y-rays  of  radium.  The  mass  absorp¬ 
tion  coefficient  p jQ  for  these  radiations  in  lead  and 
also  the  variation  of  radiation  intensity  with  distance 
are  in  conformity  with  earlier  work. 

R.  A.  Morton. 

Probability  and  critical  potentials  for  the 
formation  of  mutiply-charged  ions  in  mercury 

■tron  impact.  W.  Bleakney 
0,  [ii],  35,  139— 148).— A  series  of 
mstructed  for  electron  velocities 
;,  which  show  maxima  for  the  ions 
Wand  Hg5-.  By  plotting  the 
aks  as  a  function  of  the  electron 
olating  to  zero,  the  ionising  poten- 
ior  single  impact  were  found  to  be  10-4,  30,  71, 
and  225  volts,  respectively.  Curves  arc  given 


for  the  fraction  of  the  total  positive  ion  current  carried 
by  each  type  of  ion  as  a  function  of  the  electron 
velocity,  and  for  the  fraction  of  the  total  number  of 
ions  carrying  one,  two,  three,  four,  and  five  charges ; 
at  400  volts  the  values  are  77,  16-5,  4-4,  1-3,  and 
0-8%,  respectively.  The  probability  of  ion  formation 
and  the  effective  cross-section  of  the  mercury  atom 
towards  an  ionising  collision  are  obtained  from  curves 
of  the  number  of  each  type  of  ion,  per  electron,  per 
cm.  path,  per  mm.  pressure  at  0°  as  a  function  of  the 
electron  velocity  (cf.  Compton,  A.,  1926,  769;  Jones, 
A.,  1927,  708).  N.  M.  Bligh. 

Effect  of  nitric  oxide  on  the  photo-electric 
sensitivity  of  potassium.  R.  Fleischer  and  H. 
Teichmann  (Z.  Physik,  1930,  60,  317 — 319).— The 
effect  of  the  addition  of  nitric  oxide  on  the  photo¬ 
electric  sensitivity,  the  long-wave  photo-electric 
limit,  and  the  selective  maximum  of  potassium  was 
investigated.  The  nitric  oxide  was  left  in  contact 
with  the  potassium  for  15  min.  and  was  then  pumped 
out.  There  was  a  great  increase  in  the  photo-electric 
sensitivity  in  the  ultra-violet.  The  experiments 
described  may  serve  for  the  construction  of  a  potassium 
cell  strongly  sensitive  to  the  ultra-violet. 

A.  J.  Mee. 

Photo-effect  in  the  K  shell  of  the  atom,  with 
special  reference  to  the  acceleration  of  the 
photo-electron.  A.  Somherfeld  and  G.  Sohur 
(Ann.  Physik,  1930,  [v],  4,  409 — 432). — Mathe¬ 
matical.  Wentzel  has  obtained  a  distribution  func¬ 
tion  for  photo -electrons  symmetrical  with  regard  to 
the  direction  of  the  incident  polarised  light.  When 
short  wave-length  light  is  dealt  with,  however,  an 
extra  term  must  be  added  which  makes  the  function 
unsymmetrieal.  This  additional  term  involves  a 
displacement  y.  The  size  of  this  may  be  compared 
with  that  (y0)  given  by  the  classical  theory,  and  based 
on  the  pressure  of  light.  Wentzel’s  work  gives 
y=y0.  With  the  necessary  corrections  the  applic¬ 
ation  of  wave-mechanics  gives  y=2y0.  Thus  the 
photo-electron  receives  on  the  average  double  the 
number  of  forward  impulses  that  it  receives  from  the 
radiation.  Experimental  work,  as  far  as  it  concerns 
the  K  shell  of  different  atoms,  is  in  agreement  with 
this  conclusion.  A.  J.  Mee. 

Direction  distribution  of  photo-electrons  of 
the  L  shell.  G.  Schur  (Ann.  Physik,  1930,  [v], 
4,  433 — 442). — Mathematical.  A  continuation  of  the 
foregoing  work  for  the  L  shell  (cf.  preceding  abstract). 

A.  J.  Mee, 

Non-stationary  treatment  of  the  photo-effect. 
H.  Bethe  (Ann.  Physik,  1930,  [v],  4,  443—149).— 
Mathematical.  There  has  been  some  discrepancy 
between  the  results  of  the  “  stationary  ”  and  “  non- 
stationary  ”  treatment  of  problems  by  wave- 
mechanics.  The  Dirac  method  is  here  used  to  apply 
the  non-stationary  treatment  to  the  photo-effect. 
The  phenomenon  can  be  completely  described  by  the 
method,  which  yields  results  similar  to  those  of  the 
stationary  treatment.  A.  J.  Mee. 

Surface  heat  of  charging.  K.  F.  IIerzfeld 
(Physical  Rev.,  1930,  [ii],  35,  248—258 ;  cf.  Tonks, 
A.,  1928,  1068;  Bridgman,  ibid.,  213). — Mainly 
mathematical.  The  surface  heat  of  charging  and  the 
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temperature  variation  of  the  photo-electric  threshold 
are  connected  with  the  deviation  of  the  thermionic 
emission  constant  from  the  theoretical  value,  and  the 
effect  is  explained  as  being  partly  due  to  thermal 
expansion  of  the  material  and  the  dependence  of  the 
work  function  on  the  volume.  N.  M.  Blich. 

Ionisation  in  the  upper  atmosphere  ;  variation 
with  longitude.  E.  0.  Hulburt  (Physical  Rev., 
1930,  [ii],  35,  240—247;  cf.  ibid.,  1929,  [ii],  34, 
1167). — Theoretical.  Changes  in  the  ionisation  in 
the  upper  atmosphere  with  longitude  arc  calculated 
theoretically.  An  expression  is  found  for  the  vari¬ 
ation  during  daylight  of  the  maximum  electron  density 
with  latitude  and  longitude,  which  gives  skip  distances 
of  short  wireless  waves  approximately  in  agreement 
with  observation.  N.  M.  Bligh. 

Neutralisation  of  space  charge  by  positive 
ions  in  caesium  vapour.  V.  E.  Whitman  (Bur. 
Stand.  J.  Res.,  1930,  4,  157 — 167). — The  neutralis¬ 
ation  of  space  charge  by  positive  ions  formed  by  photo¬ 
electric  ionisation  of  caesium  vapour,  for  higher 
pressures  and  lower  voltages  than  those  used  by 
Kingdon  (Physical  Rev.,  1923,  [ii],  21,  408),  was 
studied  as  a  function  of  pressure,  light  intensity, 
anode  voltage,  and  cathode  emission.  An  empirical 
relation,  //Ai=.Er(i+Ai),  where  I  is  the  intensity 
of  light,  Ai  the  change  in  anode  current  i,  was  found 
to  fit  the  experimental  results  if  the  constant  Ii  is 
chosen  appropriately.  C.  J.  Smithells. 

Excitation  function  of  mercury  collision 
luminosity.  K.  Siebertz  (Physikal.  Z.,  1930,  31, 
141). — The  intensities  of  the  mercury  lines  4047, 
4078,  4358,  and  5461  A.,  excited  by  collisions  with 
electrons  of  known  velocity  from  10-6  to  15  volts  at 
intervals  of  0-2  volt,  have  been  determined  from 
photographic  records  by  means  of  a  registering  photo¬ 
meter.  The  intensity /voltage  curves  all  exhibit  two 
maxima.  The  second  maximum  is  more  sensitive  to 
pressure  changes  than  the  first  and  is  regarded  as  a 
recombination  effect.  Polarisation  can  at  most 
modify  the  results  in  a  quantitative  sense  only. 

R.  A.  Morton. 

Dissociation  by  collision  with  positive  ions. 

A.  Leiiutn'Ski  and  A.  Schechter  (Z.  Physik,  1930, 
59,  857 — 863). — Ions  of  the  alkali  metals,  when  of 
sufficient  energy,  may  dissociate  hydrogen  molecules. 
The  energy  required  for  activation  indicates  that  this 
dissociation  is  a  process  secondary  to  the  excitation 
of  hydrogen  molecules.  A.  B.  D.  Cassie. 

Unsymmetrical  angular  distribution  of  doubly- 
reflected  electrons.  E.  Rupp  (Naturwiss.,  1930, 
18,  207). — Electrons  incident  successively  at  small 
angles  at  two  gold  surfaces  show  a  polarisation  effect 
when  their  velocity  is  sufficiently  high,  and  the 
results  agree  qualitatively  with  Mott’s  theory. 

A.  B.  D.  Cassie. 

Power  of  reflexion  and  reflexion  polarisation 
of  electron  waves.  W.  Alexandrow  (Z.  Physik, 
1930,  60,  387 — 394). — -Mathematical.  Using  Fren¬ 
kel’s  method  the  reflexion  phenomena  of  electron 
waves  are  calculated  from  the  assumption  of  a  constant 
potential  change  at  the  boundary  betw'een  two  media. 

A.  J.  Mee. 


Reflexion  of  electron  waves  at  thin  sheets. 

W.  Alexandrow  (Z.  Physik,  1930,  60,  395 — 401). — 
Mathematical.  The  subject  is  treated  from  the  point  j 
of  view  of  wave-mechanics,  making  use  of  Frenkel’s 
work.  A.  J.  Mee. 

Ionic  mobilities  in  chlorine  and  in  chlorine-  1 
air  mixtures.  L.  B.  Loeb  (Physical  Rev.,  1930, 

[ii],  35,  184 — 192 ;  cf.  A.,  1928,  809,  932).— With 
additional  precautions  and  using  chlorine  carefully 
dried  and  purified  from  hydrogen  chloride,  the  values 
of  the  mobilities  in  pure  chlorine  for  positive  and 
negative  ions  were  0-654  and  0-510  cm. /see.  per 
volt/cm.,  respectively,  in  agreement  with  the  work  of 
Mayer  (cf.  A.,  1926,  S7S ;  1927,  1001),  and  contrary 
to  the  theory  of  Loeb  and  Condon.  A  study  of 
mixtures  of  dry  air  and  chlorine  showed  that  less  than 
0-1%  of  chlorine  reduced  the  negative  ion  mobility 
below  that  of  the  positive  ion.  The  positive  mobilities 
were  little  affected  by  the  presence  of  chlorine  mole¬ 
cules,  the  ions  obeying  Blanc’s  law,  but  the  lowering 
of  the  negative  ion  mobility  must  bo  due  to  the 
formation  of .  large  and  stable  chlorine-molecule 
clusters  about  the  ion,  by  an  unexplained  electro¬ 
chemical  mechanism,  and  not  to  the  existence  of  an 
unsymmetrical  dipole  of  large  moment  in  the  chlorine 
molecule.  N.  M.  Bugii. 

Optical  determination  of  the  effective  cross-  I 
section  of  helium  atoms  for  slow  electrons.  | 
L.  S.  Ornstein  and  W.  Elenbaas  (Z.  Physik,  1930,  I 
59,  306 — 312). — By  suitable  choice  of  experimental  i| 
conditions  the  mean  free  path  of  slow  electrons  in  f 
helium  can  be  derived  from  observations  of  the  j 
diminution  of  the  light  emission  of  helium,  when 
exposed  to  electrons  of  velocities  from  30  to  70  volts 
in  a  field-free  space,  as  a  function  of  the  distance 
from  the  electron  source.  The  value  thus  obtained 
is  0-70  cm.,  corresponding  with  an  effective  diameter 
of  14-3  cm.2  cm.-3,  whilst  that  given  by  Rainsauer  is 
9  cm.2  cm.-3  R.  W.  Luxt. 

Resistance  to  motion  through  gases  of  metallic 
particles  of  high  density.  F.  Ehrenhaet  and 
E.  Wasser  (Z.  Physik,  1930,  59,  727— 730).— A  dis¬ 
cussion  of  experimental  results  and  their  deviation 
from  the  Stokes-Cunningham  law,  which  applies  to 
particles  of  radius  much  greater  than  the  mean  free 
path  of  the  gas  molecules,  and  from  the  Knudsen- 
Weber  law,  which  applies  to  particles  of  radius 
comparable  with  the  mean  free  path  of  the  gas. 

A.  B.  D.  Cassie. 

Determination  of  the  law  of  resistance  to 
motion  through  gases  for  gold  particles  of 
1  to  2X10-5  cm.  M.  Slopkovitzf.r  (Z.  Physik. 
1930,  59,  754 — 770). — Ehrcnhaft’s  condenser  method  jj. 
was  used,  and  a  valid  resistance  law  obtained.  The 
charge  on  each  particle  varied  from  1-04  to  3-96  X  10'1S  F 
o.s.u.  A.  B.  D.  Cassie. 

Determination  of  the  resistance  law-7 
submicroscopic  platinum  particles  of  the  order 
of  10-*  cm.  S.  Virtel  (Z.  Physik,  1930,  59,  7*1" 
S06). — Platinum  particles  of  uniform  structure  ^'er® 
obtained  from  an  electric  arc.  The  results  and  their 
deviations  from  the  linear  and  exponential  resistance 
laws  arc  discussed.  A.  B.  D.  Cassie. 
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Magnetic  moment  of  the  atomic  nucleus. 
E.  Fermi  (Z.  Physik,  1930,  60,  320—333;  cf.  Har¬ 
greaves,  A.,  1929,  972). — Theoretical.  By  calculating 
the  theoretical  hyperfine  structure  of  the  alkali  atoms 
and  comparing  with  the  experimental  values,  the 
magnetic  moment  of  the  nucleus  can  be  calculated. 
The  method  was  applied  to  sodium  and  ccesium  of 
which  the  hyperfine  structure  was  known  (cf.  Jackson, 
A.,  1929, 1).  The  hyperfine  structure  of  rubidium  has 
recently  been  investigated  (cf.  Filippov  and  Gross, 
A.,  1929,  365),  and  the  same  method  can  be  applied. 

A.  J.  Mee. 

Diamagnetism  of  halogen  ions.  G.  Foex 
(Compt.  rend.,  1930,  190,  481 — 483). — The  ionic 
susceptibilities  of  the  halogens  have  been  calculated 
as  8/7ths  of  the  atomic  susceptibility  deduced  from 
Pascal’s  determinations  (cf.  A.,  1911,  ii,  367),  and 
the  values  obtained  agree  within  the  limits  of  experi¬ 
mental  error  with  the  recent  determinations  of  Weiss 
(this  vol.,  277).  The  method  assumes  that  the  orbits 
of  the  seven  valency  electrons  of  the  halogen  atom 
are  not  affected  by  the  arrival  of  the  eighth  electron, 
and  that  this  last  has  a  similar  orbit ;  also  that  the 
susceptibility  is  not  altered  by  the  union  of  the  two 
atoms  to  form  the  molecule.  C.  A.  Silbekrad. 

Pseudo-components  of  hydrogen.  A.  Smits 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
603— 609).— See  A.,  1929,  982. 

Pseudo-components  of  hydrogen.  II,  III.  A. 

:  Smits  (Physikal.  Z.,  1930,  31,  172—177,  178— ISO; 
of.  A.,  1929,  982). — II.  The  hydrogen  system  is 
treated,  from  the  point  of  view  of  the  phase  rule. 
Pressure-composition  and  temperature-composition 
curves  are  given  for  the  system. 

III.  The  conditions  of  equilibrium  of  the  hydrogen 
components  (para  and  ortho)  are  discussed.  It  is 
difficult  to  say  when  the  state  of  inner  equilibrium  has 
been  reached.  It  is  only  by  the  use  of  certain 
catalysts  that  it  is  possible  to  ensure  that  a  quantity 
of  hydrogen  remains  in  inner  equilibrium  during  a 
slow  temperature  change,  or  some  other  physical 
change.  A.  J.  Mee. 

A  third  chlorine  isotope.  H.  Becker  (Z. 
Physik,  1930,  59,  601— 602).— A  third  satellite  to 
each  absorption  line  of  the  hydrogen  chloride  rotation- 
vibration  spectrum  is  satisfactorily  explained  on  the 
assumption  of  an  isotope  of  mass  39. 

A.  B.  D.  Cassie. 

Photometry  of  mass-spectra  and  the  atomic 
weights  of  krypton,  xenon,  and  mercury.  F.  W. 
Aston  (Proc.  Roy.  Soc.,  1930,  A,  126,  511—525).— 
With  the  ultimate  aim  of  investigating  the  problem 
of  the  evolution  of  matter  a  study  has  been  made 
of  the  relative  abundance  of  isotopes  of  complex 
v  elements.  Although  it  is  impossible  to  obtain  a, 
ujoixture  of  elements  which  may  be  regarded  as  a  fair 
®t*q)le  of  cosmic  matter,  it  is,  on  the  other  hand, 
^thsjjly  impossible  to  obtain  a  mixture  of  isotopes 
V  a  fair  sample  of  a  complex  element, 

punls  are  gbsm  of  a  method  by  which  it  is  possible 
i  deduce,  with  lair  accuracy,  the  relative  abundance 
isotopes  from  'the  photometry  of  their  lines  in 
^-spectra,  and  numerical  results  are  given  for  the 
isotopes  of  krypton,  9  of  xenon,  and  7  of  mercury. 


The  isotopic  moment  of  an  element  is  defined  as  being 
the  sum  of  the  products  (abundance)  x  (distance  from 
the  mean  mass  number,  on  the  mass  scale)  for  all  the 
isotopes,  and  is  not  only  roughly  proportional  to  the 
error  to  be  expected  in  an  atomic  weight  calculated 
from  the  mass-spectrum,  but  is  also  an  accurate 
measure  of  the  ease  with  which  the  atomic  weight 
may  be  altered,  per  unit,  artificially  by  such  methods 
as  diffusion  or  free  evaporation.  The  calculated 
values  of  the  isotopic  moments  for  krypton,  xenon, 
and  mercury  are  0-87,  1-71,  and  T40,  respectively, 
whilst  the  corresponding  at.  wts.,  worked  out  from 
the  abundance  results,  are  83-77(5)i0-02,  13T27dr 
0-04,  and  200-62(6)±0  05.  That  of  mercury  is  in 
good  agreement  with  the  accepted  value,  but  the 
values  for  krypton  and  xenon  are  very  much  higher 
than  those  in  use.  It  is  suggested  that  those  deduced 
from  the  densities  are  about  1  %  too  low,  and  should  be 
redetermined.  L.  L.  Bircumshxw. 

Activation  of  matter.  G.  Rebottl  (Compt.  rend., 
1930,  190,  374 — 375;  cf.  this  vol.,  129). — The  value 
of  A  for  the  radioactivity  induced  as  previously 
described  (0-0003)  being  independent  of  the  nature 
of  the  metal  and  conditions  of  experiment,  it  is  inferred 
that  it  must  be  due  to  the  surrounding  medium. 
Electrified  points  in  that  medium  act  as  nuclei  of 
condensation  for  a  pre-existent  emanation  which  then 
deposits  on  the  metal  plate.  C.  A.  Silberrad. 

Emission  of  a-particles  from  radioactive 
nuclei  exposed  to  short-wave  radiation.  G.  I. 
Pokrovski  (Z.  Physik,  1930,  59,  427—432).— 
a-Particles  have  a  probability  of  crossing  a  nuclear 
potential  barrier  the  maximum  energy  of  which 
exceeds  that  of  the  particle.  The  probability  of  this 
event  is  increased  if  the  energy  of  the  a-particle  is 
increased.  Experiment  shows  that  y-  and  even 
X-radiation  supply  energy  enough  to  increase  the 
emission  of  a-particles.  A.  B.  D.  Cassie. 

Capture  of  electrons  by  a-particles.  A.  H. 
Barnes  (Physical  Rev.,  1930,  [ii],  35,  217—228).— 
Previous  work  (cf.  A.,  1929,  971)  is  described  in  detail, 
and  is  extended  by  the  use  of  a  second  tube  allowing 
a  reduction  of  the  time  of  passage  of  an  a-particlo 
through  the  electron  stream,  the  detection  of  scintill¬ 
ations  due  to  singly-charged  and  neutral  particles, 
and  variation  of  the  velocity  of  the  a-particle.  Single 
and  double  electron  captures  have  been  observed. 
For  double  capture  the  sum  of  the  kinetic  energies  due 
to  each  electron  corresponds  with  the  energy  of  the 
quantum  states  of  parhelium  and  orthohelium  types 
of  atom;  there  is  indication  of  the  previously  unob¬ 
served  ground  state  of  orthohelium.  For  capture  to 
occur  the  electron  must  have,  due  to  some  external 
field,  a  kinetic  energy  which  with  respect  to  the 
nucleus  is  either  zero  or  equal  to  the  energy  of  one 
of  the  quantum  states  of  the  atom.  It  was  shown 
that  capture  takes  place  in  less  than  3X_10~10  sec. 
in  a  region  of  electron  density  of  the  order  107  electrons 
per  c.c.  N.  M.  Bligh. 

Radioactivity  of  various  metals  from  old 
roofing.  A.  Boutaric  and  (Mlle.)  M.  Roy  (Compt. 
rend.,  1930, 190, 483 — 485 ;  cf.  Maracineanu,  A,,  1928, 
455). — Four  samples  of  lead,  two  of  zinc,  and  one  of 
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copper  sheeting  that  had  been  on  roofs  for  periods  of 
20 — 95  years  were  examined.  The  aluminium  base 
plate  of  a  Szilard  electrometer  was  replaced  by  plates 
of  the  above,  and  the  velocity  of  discharge  noted. 
When  the  side  of  the  metal  sheeting  not  exposed  to 
the  air  was  uppermost  the  rate  of  discharge  was 
practically  the  same  as  with  the  aluminium  (0-3 — 1*5 
in  arbitrary  units),  but  with  the  exposed  side  upper¬ 
most  the  rate  is  3 — 7.  Further,  if  that  side  is  slightly 
scraped  all  radioactive  effect  is  found  in  the  scrapings 
only.  Various  explanations  are  discussed,  and  it  is 
considered  that  the  most  probable  cause  is  fixation  of 
radioactive  material  from  the  atmosphere. 

C.  A.  SlLBERRAD. 

Existence  of  unknown  disintegration  product 
of  radium  with  penetrating  y-radiation.  O. 
Erbacher  and  H.  Fading  (Z.  physikal.  Chem.,  1930, 
B,  6,  36S — 370). — No  evidence  for  the  existence  of  a 
disintegration  product  of  radium  of  short  life,  emitting 
penetrating  y-rays,  as  postulated  by  Peters  and  Weil 
(A.,  1929,  1 124),  could  be  obtained. 

J.  A.  V.  Butler. 

Foundation  of  Nernst's  hypothesis  of  the 
formation  of  radioactive  elements  on  the  basis 
of  wave-mechanics.  II.  J.  Kudar  (Z.  Physik, 
1930, 60,  292—297  ;  cf.  A.,  1929,  621).— Mathematical. 
The  physical  meaning  of  the  complex  characteristic 
value  for  the  atom  is  discussed  on  the  basis  of  the 
theoretical  resonance  phenomenon  discovered  by 
Fowler  and  Wilson.  There  seems  to  be  a  fairly 
certain  basis  for  the  Nernst  hypothesis  that  if  an 
a-particle  approaches  an  atomic  nucleus  with  a 
velocity  of  characteristic  value  not  possessed  by  the 
nucleus,  the  a-particle  is  taken  up  by  the  nucleus 
without  opposition.  A  difficulty  in  Gamow’s  theory 
is  mentioned.  A.  J.  Mee. 

Supposed  transmutation  of  lead.  (Mlle.)  S. 
Maracineanu  (Compt.  rend.,  1930, 190,  373 — 374). — 
A  reply  to  Fabry  and  Dubreuil  (this  vol.,  271). 

C.  A.  SlLBERRAD. 

Concentration  measurement  in  monatomic 
hydrogen,  oxygen,  and  nitrogen.  E.  Wrede 
(Z.  Physik,  1929,  54,  53 — 73). — In  principle  the 
method  adopted  consists  in  measuring  a  pressure  in 
equilibrium  with  the  mixture  containing  monatomic 
gas.  A  relatively  wide  tube  connects  the  vessel  con¬ 
taining  the  mixture  with  a  McLeod  gauge ;  provided 
the  connecting  tubing  is  long  enough  to  prevent 
monatomic  gas  reaching  the  gauge,  this  indicates  the 
total  pressure,  pK,  in  the  mixture  at  the  temperature 
Tn,  that  is  the  sum  of  the  partial  pressures  of  mon¬ 
atomic  gas  pv  and  undissociated  gas  p2.  A  second 
McLeod  gauge  is  connected  to  the  mixture  through 
ft  small  orifice;  any  monatomic  gas  which  streams 
through  this  orifice  is  rapidly  catalytically  combined 
on  a  metal  surface.  At  equilibrium  there  is  thus  a 
pressure  difference  established  across  the  orifice ; 
the  pressure  read  on  the  gauge  side  is  denoted  by  p„, 
the  corresponding  temperature  being  T0.  It  is  shown 
that  the  pressures  are  related  according  to  the 
expression:  0-293/^— pA[l  —(p0lp£)V  TB/T0).  The 
conditions  governing  the  choice  of  orifice  dimensions 
are  discussed  at  length  ;  pressures  in  the  range  0-125 — 
0-175  mm.  were  employed,  and  for  these  an  orifice 


0-02  mm.  diam.  and  3 — 4  mm.  in  length  was  used. 

The  tube  containing  the  mixed  gases  and  those  leading 
to  the  McLeod  gauges  were  immersed  in  a  constant-  ! 
temperature  bath  in  order  to  eliminate  any  difference 
between  TK  and  T0  ;  control  measurements  with  neon 
and  undissociated  nitrogen  established  that  this  . 
condition  had  been  attained.  For  direct-current 
discharges  in  hydrogen  (0-13  mm.)  the  concentration  of 
monatomic  gas  rises  approximately  exponentially  to 
a  limiting  value  of  p1/pe= 0-90  as  the  mean  current 
density  in  the  tube  (25  mm.  diam.)  is  increased  to 
0-033  amp.  cm.-2  With  alternating  currents  smaller 
concentrations  are  found. 

In  nitrogen,  under  similar  pressure  conditions, 
discharges  excited  by  alternating  potentials  when 
suitable  capacities  were  connected  in  parallel  with  the 
discharge  tube  produced  about  2%  atomic  nitrogen. 
Periodic  discharging  of  a  condenser  (50  joules  per 
discharge)  through  the  gas  produced  mean  concen¬ 
tration  of  monatomic  gas  of  30 — 35%.  If  the 
periodic  discharging  be  superimposed  on  a  relatively 
weak  alternating-current  discharge  the  yield  is 
diminished  by  half ;  this  is  attributed  to  the  processes 
N+N2+ — >-N3+,  N?++N — >N2+N2+.  Inoxygenat 
pressures  of  the  order  of  0-15  mm.  a  concentration  of 
25%  of  monatomic  gas  is  readily  attained  by  direct¬ 
or  alternating-current  discharges  of  mean  density 
0-3  X 10"3  amp.  cm.-2 ;  at  higher  current  densities  [ 
the  yield  of  monatomic  gas  is  somewhat  increased,  | 
but  disturbing  effects  set  in  which  are  thought  to  bo  ft 
similar  to  the  “  recombining  ”  effect  of  some  dis-  || 
charges  observed  now  in  the  case  of  nitrogen.  The  f  t 
life  period  of  monatomic  oxygen  is  shown  to  be  one  | 
third  to  one  half  that  of  monatomic  nitrogen.  L 

R.  W.  Lent.  ,, 

Concentration  measurements  in  monatomic 
hydrogen,  nitrogen,  and  oxygen.  P.  Harteck 
(Z.  Physik,  1929,54,  881;  cf.  A.,  1929,253;  Wrede, 
preceding  abstract). — Independent  use  of  the  method 
of  determining  the  concentration  of  hydrogen  atoms 
is  claimed.  A.  J.  Mee. 

Dirac’s  wave-mechanical  theory  of  the  electron  j 
and  its  revision  in  terms  of  field  theory.  C.  [.. 
Lanczos  (Physikal.  Z.,  1930,  31,  120—130).—!  I 
theoretical  discussion  of  Dirac’s  theory  in  relation  to  j 
the  unitary  field  theory.  R.  A.  Morton.  [ 

Quantum  defect  and  ultimate  lines  of  the 
elements  of  the  iron  period.  M.  A.  Catalan 
(Anal.  Fis.  Quim.,  1930,  28,  83 — 100). — The  quantum 
defects  of  the  elements  from  calcium  to  zinc,  ealen-  , 
lated  from  the  values  of  the  Rydberg  denominators 
exhibit  for  the  different  electronic  states  a  regular 
increase.  The  relationship  between  the  intensities 
of  the  ultimate  lines  and  the  spark  limits  is  discussed:  ^ 
the  intensity  of  an  ultimate  line  is  proportional  to  tb’  'V / 
difference  between  the  spark  limit  of  the  transitl:-1  ‘ 
from  which  it  arises  and  the  adjacent  spark  limit. 

H.  F.  Ghxbe.  _ 

Structure  of  molecular  states  from  atoh110 
states  and  dissociation  into  these.  W.  We1'^ 

(Z.  Physik,  1930,  59,  320 — 332). — A  general  rule  ® 
given  for  determining  molecular  terms  from  ten® 
of  the  separated  atoms.  This  rule  includes  those  ® 
Herzberg  and  Hund  as  special  cases.  Molecul* 
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terms  may  in  general  be  allocated  in  more  than  one 
wav,  and  dissociation  has  corresponding  possibilities. 
Molecules  in  a  given  state  may  dissociate  into  atoms 
in  several  different  states.  Examples  are  hydrogen 
and  helium.  A.  B.  D.  Cassie. 

Some  new  results  of  atomic  physics  and  atomic 
chemistry.  E.  Bruche  (Z.  angew.  Chem.,  1930, 
43, 1 — 0). — A  review  of  recent  work  and  theories  with 
especial  reference  to  the  sphere  of  activity  of  atoms. 

A.  R.  Powell. 

Anomalous  behaviour  of  the  nitrogen  nucleus. 
R.  de  L.  Kronig  (Naturwiss.,  1930,  18,  205).— The 
anomalous  behaviour  of  the  nitrogen  nucleus  is  very 
probably  duo  to  the  fact  that  it  not  only  behaves 
according  to  statistical  laws,  but  also  possesses  an 
abnormal  resultant  angular  momentum. 

W.  R.  Angus. 

Ratio  of  the  masses  of  the  proton  and  electron. 
H.  Greinacher  ( Z .  Physik,  1930,  60,  285 — 291). — 
Mathematical.  Using  Fiirth’s  method  (cf.  A.,  1929, 
1360),  but  with  a  different  assumed  electron  structure, 
a  value  for  the  ratio  of  the  masses  of  the  proton  and 
electron  is  found.  A.  J.  Mee. 

Quantum  mechanics  of  energy  transitions. 
H.  Kallmann  and  F.  London  (Z.  Physik,  1930,  60, 
417 — 419). — Polemical.  Frenkel’s  work  gives  an 
effective  cross-section  for  the  molecule  of  10~10  cm.2, 
which  is  about  a  million  times  that  given  by  the  gas- 
kinetic  method.  A.  J.  Mee. 

Possibility  of  establishing  the  magnetic 
moments  of  free  electrons.  F.  Knatjer  (Z.  Physik, 
1930,  59,  807 — 811). — A  theoretical  consideration  of 
the  possibility  of  measuring  the  magnetic  moments 
of  free  electrons  by  means  of  a  beam  of  electrons  by 
compensating  the  deviation  in  an  electric  field. 
With  this  fundamental  arrangement  it  should  be 
possible  to  measure  the  magnetic  moments  experi¬ 
mentally,  given  uniformity  of  velocity  with  magnitude 
and  direction.  J.  Farquharson. 

Measurement  of  weak  ultra-violet  intensities. 
E.  Weyde,  W.  Frankenburger,  and  W.  Zimmer- 
mann  (Naturwiss.,  1930,  18,  206— 207).— Leuco- 
cyanide  solutions  of  triphcnylmethanc  dyes  become 
intensely  coloured  on  exposure  to  ultra-violet  light. 
A  leucocyanide  solution  of  crystal-violet  was  irradiated 
with  monochromatic  light  from  a  mercury  arc  and  the 
amount  of  colouring  determined  colorimetrically  by 
comparison  with  a  solution  of  known  concentration. 
Measurements  were  made  throughout  the  absorption 
range  and  at  temperatures  from  — 6°  to  36°.  This 
method  is  used  as  a  means  of  measuring  very  weak 
ultra-violet  intensities.  W.  R.  Angus. 

r  Spectrum  of  boron  monoxide.  W.  Scheib 
(2.  Physik,  1930,  60,  74— 108).— The  spectrum  from  a 

■ith  borax,  photographed  between 
with  a  concave  grating,  was  found 
.scribed  by  Mullikan  to  boron  mon- 
•um  consists  of  three  band  systems, 
ds,  the  (3-single  bands,  which  are 
,rards  the  red,  and  the  combination 
wards  the  violet.  Tables  are  given 
IQr  rotation  lines  in  the  respective  P,  Q,  and  R  branches, 
flud  the  results  are  discussed.  A.  B.  D.  Cassie. 


Intensity  relationships  of  NO  bands.  R. 
Schmid  (Z.  Physik,  1930,  59,  850 — 856). — A  compari¬ 
son  of  the  direct  intensity  measurements  of  the  y 
band  (band  head  at  X= 2477  A.)  with  the  intensity 
distributions  calculated  from  Hill  and  Van  Vleck’s 
formulae.  The  relative  intensities  of  the  y1,  and  Rj 
band  heads  hung  in  the  far  ultra-violet  arc  likewise 
discussed.  W.  R.  Angus. 

Dispersion  frequencies  of  alkali  halide  crystals 
in  the  Schumann  region.  R.  Hilsch  and  R.  W. 
Pohl  (Z.  Physik,  1930,  59,  812 — 819). — The  condens¬ 
ation  method  (cf.  A.,  1929,  1214)  was  used  to  obtain 
thin  crystalline  layers  of  the  chloride,  bromide,  and 
iodide  of  lithium,  sodium,  potassium,  rubidium,  and 
caesium.  A  double  monochromator  was  used  to 
obtain  absorption  spectra  up  to  160  mg.  Absorption 
spectra  are  similar  for  the  same  halide  of  different 
metals.  The  results  are  discussed,  but  the  theoretical 
significance  of  several  maxima  for  each  halide  is 
obscure.  A.  B.  D.  Cassie. 

Light  absorption  of  nitrophenols.  II.  In 
acid  solutions  (and  in  organic  solvents).  III. 
In  concentrated  salt  and  alkali  solutions.  J. 
Eisenbrand  and  H.  von  Halban  (Z.  physikal.  Chem., 
1930,  146,  101—110,  111—130;  cf.  this  vol.,  272).— 
II.  The  absorption  spectra  of  mono-  and  di-nitro- 
phenol  and  of  picric  acid  have  been  measured  in  acid 
solutions.  In  this  case  the  change  in  the  light 
absorption  due  to  the  introduction  or  removal  of 
nitro-groups  is  the  same  as  was  found  in  alkaline 
solutions,  and  is  independent  of  whether  the  nitro- 
phenol  is  in  the  dissociated  or  undissociated  form. 
There  are  considerable  differences  between  the  spectra 
of  undissociated  nitrophenols  and  those  of  the  corre¬ 
sponding  nitroanisoles.  The  first  absorption  band  of 
nitrophenols  is  principally  due  to  the  nitro-group,  the 
second  one  to  the  benzene  nucleus. 

III.  Considerable  differences  arc  observed  in  the 
absorption  bands  of  nitrophenols  in  concentrated 
alkali  and  salt  solutions  compared  with  those  in  dilute 
solutions.  In  salt  solutions  the  bands  are  displaced, 
but  the  regular  change  due  to  introduction  of  nitro- 
groups  is  maintained.  In  the  concentrated  alkali 
solutions,  however,  the  regularity  found  with  dilute 
solutions  no  longer  holds,  but  there  is  a  relationship 
between  the  acidic  strength  of  the  nitrophenol  and 
the  spectral  effect  of  the  salt  or  alkali.  In  the  case  of 
picric  acid,  with  increase  of  alkali  concentration  a 
new  long  wave-length  band  appears,  which  resembles 
the  absorption  band  of  trinitrobenzene  in  alkaline 
solution.  Extinction  coefficient  measurements  in¬ 
dicate  a  value  of  10~15  to  10~le  for  the  “  second  dissoci¬ 
ation  constant  ”  of  picric  acid.-  0.  J.  Walker. 

Absorption  spectra  of  diphenyl  and  some 
derivatives.  T.  C.  C.  Adam  and  A.  Russell  (J.C.S., 
1930, 202 — 206). — The  absorption  spectra  of  the  follow¬ 
ing  compounds  have  been  examined  :  diphenyl,  2-  and 
4-nitro-,  4-amino-diphenyl  and  its  hydrochloride,  4- 
fluoro-,  4-chloro,  and  4-bromo-,  4-diphenylyl-,  4'-nitro- 
4-diphenylvl-,  and  2-2"-diphenylyl-diplienvI.  The 
results  support  the  view  that  valency  oscillation  takes 
place  but  does  not  involve  the  4-position,  since  the 
same  band  is  shown  by  the  4-derivatives  as  by  diphenyl 
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itself,  minor  disturbances  alone  being  observed.  The 
2-derivative  and  more  especially  the  2-2"-derivative 
give  extremely  shallow  bands,  due  to  a  suppression  of 
the  valency  oscillation  by  the  introduction  of  these 
groups.  M.  S.  Burr. 

Spectrochemistry  of  rufln  and  its  derivatives. 
C.  Dirfatf:,  C.  Baumeler,  and  A.  Schneider  (Compt. 
rend.  Soc,  Biol.,  1928,  99,  722 — 725;  Chem.  Zentr., 
1929,  ii,  1799). — The  absorption  spectrum  of  the 
orange-red  pigment  of  Arion  rufus  and  the  effect  of 
addition  of  acid  or  alkali  are  described. 

A.  A.  Eldridge. 

Tesla-luminescence  spectrum  of  benzene.  I.  A. 
Black  (Nature,  1930,  125,  274).— Of  110  bands 
recorded  for  the  Tesla-luminescence  spectrum  of 
benzene,  87  can  be  represented  by  the  formula: 
v  =  3S613  +  924w'  -  161n"  -  9947i'"‘;  v  =  37547  + 
924?*.' — 161?i"— 9867A'";  v = 36476 + 924w'  - 1 60a"  - 
990a"',  where  n",  and  n'"  have  integral  values 
from  0  to  0  (cf.  Shapiro,  A.,  1929,  1127). 

L.  S.  Theobald. 

Ultra-violet  absorption  spectrum  of  chloro¬ 
phyll.  D.  van  Gulik  (Ann.  Physik,  1930,  [v], 
4,  450 — 452). — The  ultra-violet  absorption  of  chloro¬ 
phyll  has  been  measured  using  a  continuous  spectrum. 
Curves  were  drawn  connecting  the  absorption  co¬ 
efficient,  E,  with  the  wave-length,  and  the  absorption 
constant,  A,  with  the  wave-length.  There  are  two 
minima  in  the  visible  spectrum,  and  in  the  ultra¬ 
violet  there  is  a  deep  minimum  before  the  actual 
“  end  ”  absorption  occurs.  It  is  a  question  whether 
in  plant  life  this  latter  absorption  contributes  to  the 
assimilation,  or  whether  it  merely  serves  to  protect 
certain  cells  from  the  injurious  effect  of  the  rays. 

A.  J.  Mee. 

Behaviour  of  natural  and  artificial  pearls  in 
ultra-violet  light.  J.  A.  A.  Leroux,  E.  Raub,  and 
K.  W.  Frohlich  (Z.  Physik,  1930,  60,  307—312).— 
It  is  possible  to  distinguish  between  natural  and 
artificial  pearls  by  the  use  of  ultra-violet  light.  The 
apparatus  is  described.  The  method  depends  on 
the  determination  of  the  presence  of  a  natural  pearl 
nucleus.  An  examination  of  the  form  of  the  trans¬ 
mitted  light  enables  this  to  be  done.  In  no  case  does 
an  artificial  pearl  give  tho  same  type  of  diagram  as  a 
natural  pearl.  A.  J.  Mee. 

Infra-red  transmissivity  of  thin  sputtered 
films  and  of  organic  substances  below  3g.  E. 
Rutten  (Z.  Physik,  1930,  60,  1—12).— Tho  trans¬ 
missivity  of  a  number  of  sputtered  films  and  organic 
substances  has  been  investigated  by  a  fluorite  prism 
spectrometer  in  the  region  0-7 — 3-0  g  in  the  hope  of 
finding  suitable  filters  for  infra-red  photography. 
The  preparation  of  films  sputtered  on  glass  plates  is 
described,  and  films  of  selenium,  tellurium,  carbon, 
silver,  and  gold  were  studied.  The  transmission  of 
a  selenium  film  is  80%  throughout  the  whole  range. 
Tellurium  and  carbon  films  gave  characteristic 
“  colloidal  ”  curves  and  showed  increased  trans¬ 
mission  as  the  wave-length  increased.  The  author’s 
results  for  carbon  do  not  agree  with  results  previously 
obtained  for  allotropic  modifications.  The  trans¬ 
missivity  of  silver  and  gold  varied  according  to  the 
colour  of  the  films  obtained.  The  inability  of  exactly 


reproducing  metal  films  makes  their  application  as 
filters  difficult. 

Various  dyes  have  been  investigated  also.  Filters 
were  prepared  by  dipping  films  of  gelatin  in  1% 
solution  of  the  dye  for  5 — 10  min.,  then  thoroughly 
washing  with  water.  Cellophane  and  asphalt  also 
were  investigated  as  “  dye-carriers.”  Filters  were 
prepared  with  a  variety  of  dyes.  Filters  impregnated 
with  dilute  solutions  of  the  dyes  showed  that  the 
strong  absorption  of  visible  light  was  soon  superseded 
by  good  transmission  of  infra-red  radiation.  A 
nigrosine-gelatin  filter  was  practically  impervious  at 
1-1  and  transmitted  S0%  between  2-0  and  2-6 \l  and 
would  therefore  make  a  very  serviceable  filter  for  this 
region.  W.  R.  Angus. 

Infra-red  absorption  and  the  structure  of  very 
thin  sputtered  metal  films.  T.  Dreisch  and  E. 
Rutten  (Z.  Physik,  1930,  60,  69 — 73 ;  cf.  preceding 
abstract). — Gold  and  silver  films  have  been  prepared 
in  atmospheres  of  hydrogen,  nitrogen,  and  carbon 
dioxide  and  it  is  shown  that  the  colour  of  the  film  is 
independent  of  the  atmosphere  in  which  it  is  sputtered, 
but  depends  on  the  duration  of  sputtering,  the  current 
strength,  and  the  thickness  of  the  film.  When  parts 
of  the  mirror  were  considerably  heated  during  pre¬ 
paration  these  parts  displayed  a  different  colour  from 
the  cool  portions.  As  the  wave-length  is  increased 
the  transmissivity  of  the  thinner  films  increases, 
whereas  the  thicker  films  show  a  decrease  of  trans¬ 
mission.  One  curve  is  obtained  for  a  gold  film  which 
does  not  alter  with  increasing  wave-length.  This  is 
attributed  to  a  superposition  of  two  curves  charac¬ 
teristic  of  different  modifications  of  the  metal. 
The  curves  obtained  for  the  very  thin  films  are 
similar  to  the  curve  which  Coblentz  obtained  for 
colloidal  silver.  It-  is  therefore  suggested  that  the 
sputtered  particles  of  thin  films  are  colloidal.  The 
results  agree  with  Falkenhagen’s  theory  that,  in 
sputtering,  colloidal  particles  are  deposited  until  a 
certain  concentration  of  the  metal  is  reached,  after 
which  the  deposited  particles  are  metallic. 

W.  R.  Angus. 

Sensitising  photographic  plates,  and  photo¬ 
graphs  of  some  near  infra-red  spectra.  P- 
Lueg  (Z.  Physik,  1930,  60,  13 — 19). — Treatment  with 
dicyanine  gives  cloudy  plates.  Neocyanine  is  sensi¬ 
tive  to  radiation  of  wave-length  between  6000  and 
9000  A.  The  necessary  treatment  is  described. 
These  plates  may  be  used  up  to  10,000  A.  if  first 
treated  with  dilute  sulphuric  acid.  Some  photo¬ 
graphs  are  reproduced,  and  the  arcs  used  aro  de¬ 
scribed.  A.  B.  D.  Cassie. 

Methods  of  excitation  of  Raman  spectra. 
R.  W.  Wood  (Trans.  Faraday  Soc.,  1930,  26,  99— 
100). — An  apparatus  suitable  for  use  with  small 
quantities  of  liquid  is  described.  R.  Cuthill. 

Method  of  observing  the  Raman  effect 
liquids.  J.  Zahnradnicek  and  B.  Vlach  (A. 
Physik,  1930,  60,  402 — 404). — An  arrangement  of 
apparatus  for  investigation  of  the  Raman  spectra  of 
liquids  is  described.  With  benzene  and  water,  the 
Raman  lines  and  bands  appeared  on  both  sides  of  the 
spectral  line  4358  A.  after  2  and  15  lira.’  exposure, 
respectively.  A.  J.  Me®- 
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Constitution  of  liquid  ammonia.  A.  Dadiett 
and  K.  W.  F.  Kohlratjsoh  (Naturwiss.,  1930,  18, 
154 — 155). — Raman  spectra  indicate  a  frequency  of 
2920  cm.-1  for  liquid  or  gaseous  methane  and  1340, 
1620,  3000,  3080  cm.-1  are  frequencies  characteristic 
of  liquid  or  gaseous  ethylene.  Gaseous  ammonia 
exhibits  one  frequency  at  3330  cm.'1,  but  in  the  liquid 
state  frequencies  near  1070,  1580,  and  3200 — 3400 
cmr1  (3  fines)  are  shown.  It  is  calculated  that  the 
linking  H3N-]SnEI3  corresponds  with  the  frequency  1070, 
the  compound  H3N.'NH3  with  the  1580  frequency,  and 
the  X-H  linking  with  frequencies  between  2900  and 
3400  cm.-1  Hence  liquid  ammonia  is  regarded  as  a 
mixture  of  the  dimeric  compound  with  quinquevalent 
nitrogen,  and  a  dimeric  form  in  which  the  !NH3 
groups  are  held  together  by  secondary  valencies  or  in 
which  the  nitrogen  is  quadrivalent. 

R.  A.  Morton. 

Theory  of  molecular  scattering  of  light  in 
crystals  (classical  theory).  L.  Mandelstam,  G. 
Landsberg,  and  M.  Leontowitsoh  (Z.  Physik,  1930, 
60,  334 — 344). — The  scattering  of  light  in  crystals  is 
explained  as  being  due  to  alterations  in  the  elastic 
oscillations  of  the  crystal.  On  scattering  the  frequency 
of  the  light  changes.  If  the  oscillation  belongs  to  the 
acoustic  spectrum  of  the  crystal  the  frequency  change 
is  small  and  dependent  on  the  direction  of  scattering. 
If  it  belongs  to  the  infra-red  spectrum  the  case  of 
combination  scattering  occurs,  where  the  frequency 
change  is  relatively  large  and  practically  independent 
of  the.  direction  of  scattering.  The  results  thus 
theoretically  obtained  are  compared  with  those 
found  experimentally  by  Cabannes  (A.,  1929,  378) 
and  by  Menzies  (ibid.,  1361)  with  quartz. 

A.  J.  Mee. 


Quantum  theory  of  molecular  scattering 
of  light  in  solid  bodies.  I.  Tamm  (Z.  Physik, 
1930,  60,  345 — 363). — Theoretical.  Progressive,  not 
stationary  waves  are  here  considered,  thus  enabling 
the  calculation  to  be  applied  easily  to  actual  condi¬ 
tions  used  in  observing  scattering  and  avoiding  the 
introduction  of  special  limiting  conditions.  The 
method  of  Dirac  is  applied.  If  the  idea  of  an  “  elastic 
quantum  ”  is  used,  analogous  to  a  light  quantum,  a 
number  of  the  results  of  calculations  using  quantum 
mechanics  can  be  formulated.  Some  simple  observ¬ 
ations  on  light  scattering  are  mentioned  which  are 
quite  analogous  to  the  Compton  effect.  The  con¬ 
nexion  between  the  scattering  and  the  results  of  the 
Heisenberg-Pauli  treatment  is  discussed  [ibid.,  1929, 
^6, 1).  The  amount  of  scattering  calculated  to  a  first 
approximation  deviates  from  that  calculated  on  the 
classical  theory  only  by  the  dependence  of  the  Stokes’ 
scattering  on  temperature,  where  the  observed  results 
favour  the  quantum  theory  treatment.  A.  J.  Mee. 


v  Scattering  of  light  in  crystals  at  high  temper- 
*Sres.  n.  G.  Landsberg  and  L.  Mandelstam 
W-Xraik,  1930,  60,  364—375;  cf.  A.,  1929,  9).— 
'■he  inffea^ity  of  the  satellites  of  the  combination 
pattering  fib-quartz  between  295°  and  810°  Abs.  was 
Investigated.  ^Besides  the  well-known  increase  in 
atensity  of  thoVviolet  satellites  there  is  also  an 
rou.se  m  intensity  of  the  red.  There  is  qualitative 
■''Sreement  with  theory.  A.  J.  Mee. 


Relationship  between  intensity,  polarisation, 
and  angle  of  scattering  for  Raman  radiation. 
G.  I.  Pokrovski  and  E.  A.  Gordon  (Ann.  Physik, 
1930,  [v],  4,  488— 492).— Investigations  were  carried 
out  with  water  and  benzene  by  two  methods.  In 
the  first  the  scattered  light  was  photographed  by 
means  of  a  large  quartz  spectrograph  and  the  spectrum 
measured  by  a  microphotometer.  In  the  second  the 
scattered  light  was  measured  directly  by  a  modified 
Weber’s  photometer.  Both  methods  gave  the  same 
results.  In  certain  cases  the  light  is  not  symmetrically 
scattered,  but  a  phenomenon  can  be  observed  which  is 
similar  to  the  Mie  effect.  A.  J.  Mee. 

Variations  of  crystal  polychroism  under  the 
action  of  the  magnetic  field.  R.  Brunetm 
(Atti  R,  Accad.  Lincei,  1929,  [vi],  10,  585— 590).— A 
review  of  the  author’s  previous  papers  (cf.  A.,  1928, 
1077;  1929,  1126)  claiming  priority  over  the  inter¬ 
pretation  given  by  Bccquerel  (cf.  A.,  1929,  1134)  of 
the  action  of  a  magnetic  field  on  the  absorption  lines 
of  crystals  of  the  rare  earths.  O.  J.  Walker. 

Chemiluminescence  in  the  oxidation  of  fluor¬ 
escent  and  non-fluorescent  substances  by 
hydrogen  peroxide  and  ozone.  N.  N.  Biswas  and 
N.  R.  Dhar  (Z.  anorg.  Chem.,  1930, 186, 154 — 158). — 
Oxidation  of  various  organic  compounds,  e.g.,  dyes, 
tannin,  and  gallic  acid,  by  hydrogen  peroxide  or 
ozone  in  the  presence  of  ferrous  sulphate  is  accom¬ 
panied  by  a  feeble  glow  visible  in  a  dark  room.  The 
glow  becomes  stronger  with  rise  of  temperature  and, 
up  to  a  certain  limit,  with  increase  in  the  concen¬ 
tration  of  the  solution,  but  becomes  feebler  or  dis¬ 
appears  when  the  concentration  is  still  further  in¬ 
creased.  An  alcoholic  suspension  of  gelatinous  silica 
containing  adsorbed  neutral-red  exhibits  a  glow  when 
treated  with  ozonised  oxygen.  A.  R.  Powell. 

Limit  of  accuracy  of  the  cosine  law  of  molecular 
radiation.  F.  Knauer  and  0.  Stern  (Z.  Physik, 
1930,  60,  414 — 416). — Polemical  in  reply  to  Mayer 
(cf.  A.,  1929,  490).  A.  J.  Mee. 

Photo-electric  effect  and  decoloration  and 
excitation  of  alkali  halides.  A.  Smakula  (Z. 
Physik,  1930, 59,  603 — 614). — A  quantitative  investig¬ 
ation  is  made  of  the  absorption  of  light  by  crystals  of 
sodium  and  potassium  chlorides  possessing  coloration 
of  the  first  kind,  and  of  the  resulting  excitation  and 
decoloration.  The  maximum  absorption  constant 
and  width  of  absorption  band  are  measured  photo- 
electrically  at  very  low  intensities  so  that  there  is  no 
observable  excitation  or  decoloration  ;  then  a  known 
number  of  light-quanta  lying  in  a  narrow  frequency 
band  is  absorbed  by  the  crjTstal  so  as  to  produce 
excitation  and  decoloration.  The  maximum  absorp¬ 
tion  constant  is  found  to  have  decreased,  and  if  there 
is  strong  excitation  there  is  increased  absorption  for 
the  long  waves.  To  reverse  the  excitation,  long- wave 
light  of  great  intensity  is  passed  through  the  crystal, 
and  the  absorption  band  determined.  From  the 
classical  electron  theory  the  number  of  optically 
active  electrons  originally  present  and  the  number 
rendered  inactive  by  the  decoloration  and  by  the 
excitation  are  calculated  from  the  three  absorption 
bands.  The  highest  values  for  excitation  were  found 
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in  natural  crystals  and  in  synthetic  crystals  at  low 
temperatures,  and  by  making  observation  at  —186° 
excitation  was  obtained  in  potassium  chloride  crystals 
for  the  first  time.  Sodium  chloride  crystals  with  or 
without  traces  of  thallium  to  produce  phosphorescence 
were  investigated  at  various  temperatures.  In  all 
the  above  cases,  with  small  light  energies,  about  one 
quantum  of  light  was  necessary  for  the  removal  of  each 
critically  active  electron,  independent  of  the  wave¬ 
length  of  the  absorbed  light  or  of  tho  temperature  of 
the  crystal.  The  simple  numerical  relation  found  is 
taken  as  proving  that  coloration  of  the  first  kind  is 
caused  by  single  alkali  atoms  and  not  by  colloidal 
aggregates.  H.  A.  Jahn. 

Photo-electric  effect  with  benzene  and  its 
derivatives.  R.  Dantinne  and  A.  Molle  (Bull. 
Soc.  chim.  Belg.,  1929,  38,  435 — 442). — Solid  benzene 
gives  a  pronounced  photo-electric  effect,  but  with  the 
liquid  no  effect  is  observed  unless  the  liquid  is  agitated, 
which  suggests  that  molecular  orientation  plays  an 
important  part  in  producing  the  effect.  Examination 
of  solid  benzene  derivatives  in  alcoholic  solution  and 
of  liquid  derivatives  shows  that  the  intensity  of  the 
effect  depends  on  both  the  character  and  position  of 
the  substituent  groups.  For  very  dilute  solutions  of 
a  given  solute  the  intensity  is  proportional  to  the 
concentration.  R.  Cuthill. 

Photoconductivity  in  dielectric  liquids.  W.  H. 
Eller  (J.  Opt.  Soc.  Amer.,  1930,  20,  71 — 80). — 
The  influence  of  light  of  wave-length  greater  than 
about  2300  A.  on  the  conductivity  of  paraffin  oil, 
M-tetradecane,  diisoamyldecane,  «- decane,  ra-octane, 
and  isooctane  has  been  studied.  Threshold  values 
of  the  wave-lengths  necessary  to  produce  ionisation 
were  found  to  correspond  with  the  absorption  limits 
of  the  liquids.  Both  these  quantities  increase  on 
ascending  the  series  of  hydrocarbons.  The  slowness 
of  recombination  indicates  that  the  mobilities  of  the 
ions  are  small.  C.  W.  Glbby. 

Ionisation  of  dicyanogen  by  slow  electrons. 
K.  E.  Dorsch  and  H.  Kallmann  (Z.  Physik,  1930, 
60.  376 — 378). — The  ionisation  processes  occurring 
with  dicyanogen  were  investigated.  The  ions  (CN)2+, 
C2+,  CN+,  and  Ch  were  found  to  be  present.  Atomic 
ions  of  nitrogen  were  not  observed,  and  N2+  ions  were 
found  in  traces  only  where  there  was  a  weak  glow 
and  a  high  potential.  The  amounts  of  the  different 
ions  formed  arc  greatly  dependent  on  pressure  and 
potential.  The  dependence  on  potential  is  shown  by 
the  unequal  form  of  the  intensity /potential  curve.  For 
electrons  of  potential  50  volts  and  small  pressure,  the 
intensity  ratios  of  the  ions  are  C+ :  C2+ :  CN+  :  C2N.,+  = 
1-5  : 1  :  2  :  12.  A.  J.  Mke. 

Ionisation  in  fuel  vapours  during  slow  com¬ 
bustion  in  air.  F.  Gill  (Trans.  Faraday  Soc., 
1930,  26,  49 — 61). — When  the  vapour  of  hexane  or 
carbon  disulphide  is  undergoing  slow  phosphorescent 
combustion  in  air  (cf.  A.,  1928,  1335)  there  is  no 
detectable  ionisation  of  the  gas  mixture  at  temper¬ 
atures  up  to  400°,  and  it  is  calculated  that  if  ions  are 
actually  present  their  amount  must  be  too  small  to 
bo  a  cause  of  the  reactivity.  The  results  are  also 
similar  if  substances  inhibiting  the  phosphorescence, 
such  as  lead  tetraethyl  and  iron  carbonyl,  are  present. 


With  hydrogen-air  mixtures,  appreciable  ionisation 
occurs,  but  only  immediately  before  violent  sell- 
ignition  at  relatively  high  temperatures.  The  de¬ 
pression  of  the  ignition  temperature  by  nitrogen  j 
peroxide  cannot  be  accounted  for  by  ionisation  effects, 
and  ionisation  cannot  be  detected  in  the  reaction  s 
between  hydrogen  and  nitrogen  peroxide  in  absence 
of  air.  R.  Cuthill. 

Dielectric  properties  of  ionised  gases  and  the 
high-frequency  discharge.  H.  Gutton  (Ann. 
Physique,  1930,  [x],  13,  62—129 ;  cf.  A.,  1929,  742).  [ 
— Ionised  gas  was  subjected  to  a  high-frequency  field, 
between  the  plates  of  a  condenser  as  a  resonator, 
tuned  with  an  oscillator.  The  resonance  current  and 
the  current  in  the  ionised  gas  were  measured  for 
various  pressures,  and  the  resonance  wave-length, 
conductivity,  and  dielectric  constant  of  the  gas  were 
calculated.  The  convection  current  in  the  gas,  due 
to  the  movement  of  the  ions,  is  additional  to  the 
displacement  current,  and  modifies  the  apparent 
dielectric  constant,  the  value  of  which  is  less  than 
unity  for  feeble  ionisation,  and  increases  with  rise  of 
field  frequency.  It  was  found  that  X2A70'75  is  a  con¬ 
stant,  where  X  is  the  resonance  wave-length  and  A 
the  number  of  ions  per  c.c.  The  variation  of  the 
dielectric  constant  and  absorption  is  explained  by  a 
characteristic  electronic  period,  -which  was  investigated 
by  the  application  of  a  magnetic  field.  Two  resonance 
periods  were  found,  analogous  to  the  doubling  of  an  [ 
absorption  band  in  the  Zeeman  effect  and  leading  to  a  \ 
value  for  elm  corresponding  with  that  for  the  electron.  I 
Eecles’  theory  of  the  propagation  of  radio-telegraphic  1 
waves  and  the  ionised  layers  of  the  upper  atmosphere  : 
is  discussed  in  the  light  of  the  above  results. 

N.  M.  Bligb. 

Rochelle  salt  as  a  dielectric.  C.  B.  Sawyer  and 
C.  H.  Tower  (Physical  Rev.,  1930,  [ii],  35,  269— 
273). — Braun  tube  oscillograms  were  made  at  various 
temperatures  with  a  condenser  having  as  dielectric 
Rochelle  salt  slabs  cut  perpendicular  to  the  «-axis. 
Saturation  and  hysteresis  were  observed.  The  di¬ 
electric  constant  of  the  slabs  may  reach  a  value 
of  18,000.  Curves  are  given  for  the  variation  of 
mechanical  and  electrical  saturation  with  temperature. 
When  the  salt  is  excited  with  alternating  potential-5 
the  resulting  mechanical  deformation  shows  certain 
peculiarities.  Clear  half-crystals  have  been  grown  up 
to  45  cm.  long  and  2  kg.  weight.  N.  M.  Bligh. 

Variation  of  electric  moment  in  homologous  . 
series.  H.  A.  Stuart  (Physikal.  Z.,  1930,  31,  : 
SO — 83). — The  electric  moment  (fix  1018)  for  aliphatic  ; 
alcohols  is  constant  near  T66  and  for  aliphatic 
ketones  near  2-72.  The  nitriles  exhibit  increasing  i 
values,  from  hydrogen  cyanide  2-65  to  valeronitrik  L 
3-84,  whilst  the  ethers  show  values  decreasing  fro® 
1-29  for  dimethyl  ether  to  0-85  for  dipropyl  eths- 
For  methyl,  ethyl,  and  propyl  chlorides  the  values  ^ 
1-89,  2-08,  and  1-87,  respectively.  The  variations  . 
can  be  accounted  for  on  the  basis  of  polarisation  c“'  ' 
CH»  and  CH3  groups  by  the  binding  moments  charac¬ 
teristic  of  the  different  homologous  series,  since  tM 
power  to  rotate  freely  is  restricted  through  definlte 
regions  of  minimal  potential  energy. 


Symmetry  relations  of  molecules  from  tlie 
point  of  view  of  their  electric  moment.  Di¬ 
phenyl  group.  E.  Bretscher  (Helv.  phys.  Acta, 
1929,  2,  257—270;  Chem.  Zentr.,  1929,  ii,  2155).— 
Measurements  (±0-01%)  of  the  dielectric  constants 
of  the  following  substances  dissolved  in  benzene  were 
made :  methyl  diphenate,  oo'-diacetoxy-,  oo'-di- 
methoxy-,  oo'-dinitro-,  oo'-diamino-,  oo'-dichloro- 
(20%  yield  from  o-chloroiodobenzene  and  copper 
powder  at  220 — 290°,  and  distillation  in  a  vacuum), 
and  pp'  -dicyano-diphenyl.  The  results  for  the  electric 
moments  indicate  deformation  owing  to  free  rotation. 
The  difference  between  the  values  for  ethylene  oxide 
and  diphenyl  ether  is  related  to  the  angle  between  the 
valencies  of  the  oxygen  atom.  A.  A.  Eldridge. 


Molecular  and  atomic  volumes.  XXII.  y- 
Aluminium  oxide  and  spinels.  W.  Biltz  and 
A.  Lemke  [with  K.  Meisel],  XXIII.  Alkyl 
compounds  of  metals  and  metalloids.  W.  Biltz 
and  A.  Sapper  (Z.  anorg.  Chem.,  1930, 186,  373 — 386, 
387—391 ;  cf.  A.,  1928,  936).— XXII.  The  properties 
of  the  four  known  modifications  of  alumina  are 
tabulated  and  discussed,  and  those  of  y-alumina 
have  been  studied  in  detail.  The  densities  and 
solubilities  in  acid  have  been  determined  for  specimens 
of  hydrated  alumina  prepared  by  precipitation,  when 
heated  at  different  temperatures  between  500°  and 
1400°,  the  nature  of  the  material  at  the  various  stages 
being  checked  by  X-ray  examination.  y-Alumina  is 
recognisable  at  temperatures  up  to  750°,  its  density 
(25°/4°)  being  3-42.  Above  1000°  the  material  is 
corundum,  whilst  the  intermediate  temperatures 
represent  a  range  of  transition.  The  absorption  of 
moisture  on  exposure  to  air  by  the  y-modification 
amounts  to  more  than  10%,  but  is  too  small  to  be 
detected  when  the  substance  has  been  heated  suffici¬ 
ently  to  ensure  complete  transformation  into  corun¬ 
dum.  The  solubility  in  concentrated  hydrochloric 
acid  runs  parallel  with  the  absorption  of  water.  The 
higher  chemical  activity  of  the  y-modification  is 
attributed  to  the  relative  looseness  of  its  crystal 
lattice.  The  discrepancies  hitherto  found  between 
the  mol.  vols.  of  spinels  when  calculated  additively 
from  those  of  the  constituent  oxides,  and  when 
observed  directly,  are  due  to  the  use  of  the  mol.  vol. 
of  corundum  :  satisfactory  agreement  is  obtained 
when  the  value  for  y-alumina  is  substituted.  Simi¬ 
larly,  the  mol.  refractions  of  the  spinels  are  additive 
if  y-aluraina  is  assumed  to  be  a  constituent. 

XXIII.  The  mol.  vols.  of  alkyl  compounds  of 
silicon,  germanium,  tin,  lead,  zinc,  cadmium,  and 
mercury  calculated  from  the  at.  vols.  of  the  nuclear 
elements  and  the  radical  vols.  obtained  by  difference, 


correspond  closely  with  the  values  determined  experi¬ 
mentally.  Constitutive  effects  are  observed  with 
lb*.  distannanes,  disilanes,  and  bistrimethyl-lead  pentane. 
\  F.  L.  Usher. 

w^hemical  forces,  constitution  of  tlie  atom,  and 
-  Mfr^ye  data.  K.  Fajans  (Anal.  Fis.  Quim., 
V  l930,  2&>v92 — 46). — A  general  survey,  with  special 
perence  to  molecular  refraction  and  the  deformation 
0{  ions.  \  H.  F.  Gillbe. 


Absorption  and  rotatory  dispersion  of  tartaric 
acid.  Q  Bruhat  and  R.  Legris  (Ann.  Physique, 
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1930,  [x],  13,  5 — 61). — A  more  detailed  account  of 
work  already  published  (this  vol.,  10,  18). 

Influence  of  alkali  molybdates  on  the  rotatory 
power  of  dextrose.  E.  Darmois  and  J.  Martin 
(Compt.  rend.,  1930,  190,  29-1 — 296). — The  change  in 
rotatory  power  observed  by  Tanret  (A.,  1921,  i,  498) 
on  adding  ammonium  molybdate  to  dextrose  is 
probably  due  to  the  existence  of  compounds  of  the 
two.  The  formation  of  such  compounds  has  been 
studied  by  determining  the  rotatory  powers  of  a  series 
of  solutions  containing  dextrose,  molybdic  acid,  and 
sodium  hydroxide  or  ammonia.  The  maximum 
rotation  is  obtained  when  the  ratio  NaOH/Mo03  lies 
between  1  and  2.  A  constant  value  for  the  rotation 
is  reached  only  after  about  an  hour,  but  it  makes  no 
difference  to  the  value  whether  a-  or  (3-glucose  is  used, 
or  an  equilibrium  mixture  of  the  two.  The  solutions 
had  the  composition  P  mols.  of  dextrose  (5  g.),  nP 
mols.  of  molybdic  acid,  and  xP  mols.  of  sodium  hydr¬ 
oxide  in  100  c.c.  If  n  is  constant  and  x  variable,  the 
limiting  rotation  increases  with  x  to  a  maximum  and 
then  falls.  When  x  =  2 n  the  rotation  and  rotatory 
dispersion  are  those  of  a|3-glucose.  The  compound 
formed  has  evidently  a  pa  of  maximum  stability.  The 
maximum  rotation  increases  with  the  value  of  n  and 
the  compound  is  more  stable  in  the  presence  of  an 
excess  of  molybdic  acid.  Under  these  conditions  the 
rotatory  dispersion  is  greater  than  that  of  either  a- 
or  (3-glucose,  which  confirms  the  conclusion  that  a 
compound  exists,  and,  on  the  analogy  of  molybdo- 
malic  and  -tartaric  compounds,  its  composition  is 
probably  [Mo03;mC6Hi20G]Na.  On  the  basis  of 
earlier  investigations,  the  value  of  m  is  probably  2 
(cf.  A.,  1926,  1201).  The  fact  that  time  is  required 
for  the  attainment  of  equilibrium  in  the  case  of 
dextrose,  but  not  in  that  of  tartaric  or  malic  acid, 
supports  the  hypothesis  put  forward  by  other 
investigators  that  there  is  a  reactive  form  of  dextrose 
of  which  the  equilibrium  quantity  present  in  dextrose 
solutions  is  only  small.  Experiments  with  boric  acid 
and  borates  appear  to  lead  to  similar  conclusions. 
The  rate  of  change  of  rotation  with  time  in  the 
molybdate  solutions  suggests  that  it  depends  on  a 
reaction  which  is  unimolecular  with  respect  to 
dextrose.  The  addition  of  a  salt,  e.g.,  ammonium 
chloride,  greatly  modifies  the  rate  of  mutarotation. 

M.  S.  Burr. 

Influence  of  boric  acid  and  borates  on  the 
rotatory  power  of  tartaric  acid.  E.  Darmois 
(Compt.  rend.,  1930,  190,  371— 373).— Whilst  boric 
acid  has  no  effect  on  the  rotatory  power  of  ethyl 
tartrate  even  at  40°,  borax  affects  it  at  that  temper¬ 
ature,  and  the  metaborate  does  so  at  20°.  By 
examining  the  rotatory  power  of  various  mixtures  of 
ethyl  tartrate  with  sodium  metaborate  and  extra¬ 
polating  to  zero  time  it  is  inferred  that  a  compound 
N'aB02,C4H40eEt2  exists  initially,  but  undergoes  very 
rapid  dissociation  (cf.  Lowry,  this  vol.,  135). 

C.  A.  SlLBERRAI). 

Parachor  and  chemical  constitution.  XIV. 
Tellurium  compounds.  F.  H.  Burstall  and 
S.  Sugden  (J.C.S.,  1930,  229— 234).— The  parachors 
of  the  following  bivalent  tellurium  compounds  have 
been  determined :  diphenyl  telluride,  dianisyl 
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telluride,  di-n-bulyl  telluride  (preparation  described), 
phenoxtellurine,  di-2-p-phenetyl  telluride,  and  di-p- 
phenetyl  ditelluride.  The  values  obtained  give  a 
mean  constant  for  tellurium  of  79-4,  which  lies  satis¬ 
factorily  between  the  constants  for  iodine  and 
antimony.  The  oxygen  family  of  elements  thus 
shows  the  same  steady  increase  of  atomic  parachor 
with  atomic  number  as  other  groups,  e.g.,  the  halogens. 
The  parachors  for  the  two  stable  quadrivalent  com¬ 
pounds  diphenyl  and  di-p-anisyl  telluridichlorides 
have  also  been  determined  and  are  in  good  agreement 
with  the  hypothesis  that  the  molecule  contains  two 
singlet  linkings.  Data  obtained  by  Lowry  and  Gilbert 
(A.,  1929,  1218)  for  dialky ltelluride  dihalides  are  also 
in  general  agreement  with  this  view.  The  electronic 
formulas  of  the  isomerides  of  this  series  are  discussed. 

M.  S.  Burr. 

Natural  periodic  system  of  non-ionogenic 
compounds.  J.  N.  Frers  (Z.  anorg.  Chem.,  1930, 
186,  145 — 153). — Theoretical.  It  is  shown  that  all 
compounds  which  do  not  form  ions  as  well  as  all 
ions  which  themselves  do  not  further  dissooiate  may 
be  arranged  in  a  natural  periodic  system  according 
to  the  number  of  electrons  attached  to  the  central 
atom,  assuming  that  in  complex  ions  all  the  atoms 
with  the  exception  of  the  central  atom  are  electrically 
neutral.  The  electronic  number  of  an  electrically 
neutral  compound  is  the  same  as  the  atomic  number 
of  the  central  atom,  but  that  of  an  ion  is  greater  or 
less  than  this  by  the  number  of  negative  or  positive 
charges  respectively  which  it  holds.  The  compounds 
are  then  arranged  in  the  periodic  system  in  families, 
all  of  which  have  the  same  electronic  number  as  the 
atomic  number  of  one  element  in  the  periodic  table. 
In  every  family,  therefore,  the  central  atoms  should 
have  an  equal  number  of  outer  electrons  and  a  similar 
configuration;  hence  they  should  all  have  the  same 
maximum  valency.  Examples  are  given  of  families 
related  to  at  least  one  element  of  the  eight  groups  of 
the  periodic  table.  A.  R.  Powell. 

Value  of  measurements  on  oil  particles  of 
radius  3-4 — 11-4  xlO5  cm.  by  the  Ehrenhaft 
method,  and  a  determination  of  their  errors. 
H.  Feiner  (Z.  Physik,  1930,  59,  731— 753).— The 
probable  errors  in  Mattauch’s  results  (ibid.,  1925,  32, 
439)  are  calculated.  His  results  fit  the  empirical 
Knudsen-Weber  resistance  law  better  than  the 
Stokes-Cunningham  law.  Comparison  of  errors  for 
oil  and  selenium  particles  shows  that  oil  is  more 
trustworthy.  A.  B.  D.  Cassie. 

Multiple  crystal  A'-ray  spectrograph.  J.  W.  M. 
DuMo.no  and  H.  A.  Kirkpatrick  (Rev.  Sci.  Instr., 
1930,  1,  88 — 105). — An  X-ray  spectrograph  has  been 
constructed  in  which  a  concave  Rowland  grating  is 
made  by  arranging  fifty  small  slips  of  calcite  on  an 
arc  of  a  circle  about  1  m.  in  diameter.  Detailed 
instructions  for  adjusting  the  instrument  are  given, 
and  its  application  to  the  study  of  the  Compton  effect 
is  described.  C.  W.  Gibby. 

A'-Ray  interferences  with  isomeric  molecules. 
P.  Debye  [with  L.  Bewilogua  and  F.  Ehrhardt] 
(Physikal.  Z.,  1930,  31,  142). — X-Ray  interference 
produced  by  scattering  in  the  vapour  state  provided 
a  method  for  measuring  certain  distances  between 


atoms.  Thus  the  distances  between  chlorine  atoms 
in  the  dichloroethylenes  are  :  ct.s-form  3-6  A.. 
/wMs-form  4-1  A. ;  in  ethylidene  chloride  and  ethylene 
chloride  the  distances  arc  3-4  and  4-4  A.,  respectively. 

R.  A.  Morton. 

Rontgen  analysis  of  copper  amalgams.  N. 
Katoh  (Bull.  Chem.  Soc.  Japan,  1930,  5,  13— 1G; 
cf.  this  vol.,  22).— By  a  repetition  of  the  X-ray 
examination  of  a  copper  amalgam  (24-1%  Cu)  the 
existence  of  the  y-phase  was  confirmed.  The  dimen¬ 
sion  of  the  lattice  is  given  as  a  =  9-399  A.  in  place  of 
the  earlier  value  of  9-401  A.  No  evidence  of  the 
a-form  was  found  in  a  specimen  tempered  at  100“  for 
4S  hrs.  F.  G.  Tryhorx. 

Occurrence  of  oriented  recrystallisation  in 
aluminium.  W.  G.  Burgers  (Z.  Physik,  1930,  59, 
651 — 655). — In  distinction  to  the  conception  derived 
from  previous  work  on  the  subject  it  is  shown  that 
the  recrystallisation  of  aluminium  is  not  anomalous, 
but  that  the  new  crystals  exhibit  anisotropy  in  their 
orientation,  especially  after  relatively  strong  deform¬ 
ation.  The  extent  of  the  orientation  is  influenced  by 
the  deformation  which  precedes  the  recrystallisation. 

W.  R.  Angus.  _ 

Mechanism  of  the  change  of  space-lattice  in 
different  modifications  of  crystals.  H.  Sh6ji 
(Proc.  Imp.  Acad.  Tokyo,  1929,  5,  447 — 449).— 
Theoretical.  Lattice  changes  corresponding  with 
plastic  deformation  are  discussed  and  illustrated  for 
a  number  of  substances.  For  free  change  of  lattice 
between  two  crystal  modifications  the  atoms  or 
molecules  most  firmly  bound  in  the  planes  of  greatest 
cohesion  move  in  groups.  The  transformation  can 
occur  slowly  through  slip-like  deformation  along 
planes  other  than  these,  and  for  some  optically  active 
substances  by  a  spring-like  deformation  of  tho  lattice. 
Amorphous-crystalline  transformations,  and  those  due 
to  small  or  simple  lattice  change  corresponding  with 
olastic  deformation,  arc  discussed.  N.  M.  Bligh. 

Crystal  structure  of  the  anhydrous  iodides  of 
bivalent  metals.  I.  Iodides  of  cobalt,  iron,  and 
manganese.  A.  Ferrari  and  F.  Giorgi  (Atti 
R.  Accad.  Lincei,  1929,  [vi],  10,  522— 527).— The 
iodides  have  typical  cadmium  iodide  structure  with 
the  following  dimensions  :  cobalt,  a  3-96,  c  6-05; 
iron,  a  4-04,  c  6-75  ;  manganese,  a  4-16,  c  6-82 ;  ic. 
5-75,  5-39,  and  5-01,  respectively.  A  fresh  determin¬ 
ation  of  the  lattice  dimensions  of  lead  iodide  gives 
a  4-53,  c  6-92,  (/CAtc.  6-22.  O.  J.  Walker. 

Crystal  structure  of  normal  carbonates  of 
cobalt  and  nickel.  A.  Ferrari  and  C.  Colia 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  594—598).- 
Normal  cobalt  carbonate  has  a  rhombohedral  struc¬ 
ture  of  the  calcite  tvpe  with  a  unit  cell  containing  four 
molecules:  a  5-91±0-005  A.,  a  103°  22',  4jc.  4-24- 
Normal  nickel  carbonate  could  not  be  prepared. 

O.  J.  Walker. 

Crystal  structure  of  aluminium  fluoride.  A- 
Ferrari  and  A.  Scherillo  (Gazzctta,  1929,  59- 
927—930). — X-Ray  examination  of  alumi»u® 
fluoride  shows  that  it  has  a  characteristic  hexagon1 
lattice  not  found  in  any  other  compound.  The 
dimensions  are  a  4-92,  c  6-25  A. ;  d^,,  3-22. 

O.  J.  Walker. 
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Crystal  structure  and  sensitiveness  to  shock 
of  rubidium  and  barium  azides.  P.  Gunther, 
J.  Porger,  and  P.  Rosbaud  (Z.  physikal.  Chem., 
1930,  B,  6,  459 — ‘ISO). — X-Ray  measurements 

indicate  that  rubidium  azide  forms  tetragonal- 
holohedral  crystals  belonging  to  the  space-group  Db- 
The  dimensions  of  the  elementary  cell  containing  the 
molecule  RbN3  are  a  4-497,  c  3-707  A.  The  co¬ 
ordinates  are  Rb,  1/21/21/2;  N,  000;  2N,  OOu, 
00«  with  w  =-0-30,i ;  d  (X-ray)  is  2-7870^0-0006. 
Contrary  to  previous  observations,  barium  azide 
crystallises  in  the  monoclinic  systems  and  belongs  to 
one  of  the  space-groups  Ob  or  Ob-  The  elementary 
cell  contains  10  molecules  and  has  the  dimensions 
a  6-22,  b  29-29,  c  7-02  A. ;  d  (X-ray)  is  2-9365±0-0025. 
The  sensitiveness  to  percussion  of  the  two  azides 
has  been  determined.  The  greater  sensitiveness  of 
rubidium  azide  compared  with  sodium  azide  appears 
to  be  related  to  a  greater  compression  of  the  nitrogen 
in  the  former,  resulting  in  a  smaller  stability  of  the 
azide  radical.  M.  S.  Burr. 

Space  lattice  of  diethylphthaloyl  ketone.  H. 
31ark  and  H.  Mehner  (Z.  Krist.,  1927,  65,  461 — 
468).  H.  Mark  (ibid.,  1929,  70,  516;  Chem.  Zentr., 

1929,  ii,  2014). — The  unit  cell  of  the  di tetragonal  - 
bipyramidal  crystals  (a  7-25,  c  20-47  A.)  contains  4 
mols. ;  the  space-group  is  Db-  A.  A.  Eldhidge. 

Thermal  study  of  the  magnetic  properties  of 
the  rare  earths.  A.  Duperier  (Anal.  Eis.  Quim., 

1930,  28,  47— 55).— The  previous  work  (cf.  A.,  1929, 

982)  has  been  extended  and  measurements  have  been 
made  with  a  different  type  of  apparatus,  whereby  the 
magnetic  susceptibility  is  calculated  from  the  force 
experienced  by  the  material  when  placed  in  a  non- 
uniform  magnetic  field.  For  holmium  oxide  the 
susceptibility  has  been  redetermined  between  293° 
and  697°,  and  the  calculated  value  of  A  in  the  modified 
Curie-Weiss  equation  is  13-5.  Determinations  with 
ytterbium  sulphate,  for  which  the  Curie-Weiss 
equation  is  not  valid,  yield  for  A  in  the  modified 
equation  82-1.  The  results  for  thallium  sulphate  arc 
not  concordant  and  this  is  ascribed  to  the  presence 
of  impurities.  H.  F.  Gillbe. 

Diastereoisomerism  and  crystal  symmetry 
of  ephedrine.  H.  Emde  and  F.  Spaniiauer. — See 
this  vol,,  470. 

Mechanical  and  magnetic  factors  influencing 
the  orientation  and  perfection  of  bismuth  single 
crystals.  A.  Goetz  (Physical  Rov.,  1930,  [ii], 
35,  193—207). — A  growing  crystal  is  expected  to  be 
very  sensitive  to  any  mechanical  stress  (cf.  A.,  1929, 
1220;  Kapitza,  A.,  1928,  825).  To  decide  whether 
the  sensitive  region  is  in  the  solid  part  of  the  growing 
crystal  or  in  the  liquid  state  a  method  is  described  for 
the  production  of  single  metal  crystals  of  any  size  and 
^  shape  in  absence  of  external  influences  or  under  a 
'--strong  magnetic  field.  Conditions  under  which  secd- 
~J^tals  transfer  their  orientation  to  a  rod  are  studied. 
ErpcHqjents  with  artificially  distorted  seeds  show  that 
V.  ^ystallinbvunits  must  exist  in  the  liquid  state,  are 
estroyed  aKqbout  10°  above  the  m.  p.,  and  are 
Probably  identical  with  elementary  crystal  units  (cf. 
Vicky,.  A.,  1929, -630).  Crystals  in  the  three  main 
‘icatations  to  the  directions  of  a  magnetic  field  when 


grown,  one  half  with,  the  other  half  without  the  field, 
were  relatively  unchanged  in  orientation  in  absence  of 
secondary  influence.  Otherwise  the  crystals  showed 
preference  for  an  orientation  in  which  the  direction  of 
the  smallest  diamagnetic  susceptibility  was  parallel  to 
the  lines  of  force,  supporting  the  assumption  of  a  “  block 
phase  ”  slightly  above  the  m.  p.  N.  M.  Bltgii. 

Paramagnetic  rotation  of  the  plane  of  polaris¬ 
ation  in  uniaxial  rare-earth  crystals.  H.  A. 
Kramers  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  1176 — 1189). — Theoretical.  Becquerel  has 
shown  (cf.  A.,  1929,  1134)  that  certain  magnetic 
properties  of  absorption  lines  in  uniaxial  rare-earth 
crystals  indicate  that  the  metallic  ions  are  in  a  strong 
electric  field.  Atomic  theory  is  applied  to  an  inves¬ 
tigation  of  the  magnetic  rotation  of  the  plane  of 
polarisation  in  these  crystals,  taking  into  account  the 
electric  field.  It  is  shown  that  if  this  field  is  of 
cylindrical  symmetry  it  leads  to  Ladenburg’s  formula 
for  the  rotation  of  the  plane  of  polarisation  when  the 
crystal  axis  and  magnetic  field  are  parallel.  Possible 
values  of  the  generalised  Lande  factor  in  the  formula 
are  examined  with  the  help  of  Hund’s  theory.  In 
special  cases  when  the  magnetic  field  is  perpendicular 
to  the  crystal  axis,  the  rotation  obeys  the  formula. 
A  modification  of  the  formula  is  deduced  for  a  small 
deviation  from  symmetry  of  a  parallel  field  at  low- 
temperatures.  N.  M.  Bligh. 

Paramagnetic  rotation  of  the  plane  of  polaris¬ 
ation  in  crystals  of  tysonite  and  xenotime.  H.  A. 
Kramers  and  J.  Becquerel  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  1190 — 1198). — The 
theory  of  rotation  of  the  plane  of  polarisation  pre¬ 
viously  developed  (cf.  preceding  abstract)  is  applied 
to  rare-earth  crystals  (cf.  A.,  1929,  1134).  Results 
for  tysonite  (lanthanum  cerium  fluoride)  agree  with 
the  view  that  the  rotation  is  due  to  the  cerium  ions ; 
the  structure  of  the  lattice  being  unknown,  certain 
assumptions  arc  made  concerning  the  electric  field  in 
the  crystal.  The  approximate  electric  field  for  xeno- 
time  (yttrium  erbium  gadolinium  phosphate)  is 
calculated,  the  lattice  structure  being  known,  and 
experimental  results  (cf.  following  abstracts)  are  in 
agreement  with  the  modified  rotation  formula  (cf. 
preceding  abstract)  and  lead  to  the  conclusion  that 
tho  rotation  is  probably  due  to  the  gadolinium  ions. 
The  wider  significance  of  the  theory  is  discussed. 

N.  M.  Bligh. 

Paramagnetic  rotatory  power  of  the  crystals 
of  xenotime  at  very  low  temperatures  and  the 
paramagnetic  saturation.  J.  Becquerel  and 
W.  J.  de  Haas  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929,  32,  1199—1205;  cf.  A.,  1929,  1134).— To 
eliminate  in  the  measurement  of  tho  rotation  of  xeno¬ 
time  difficulties  caused  by  perturbations  due  to  the 
multiplicity  of  bands  in  tho  visible  region  and  their 
large  Zeeman  effect,  wave-lengths  were  chosen  at 
5615-66  and  5780-1  A.  A  special  method  is  described 
for  avoiding  difficulties  due  to  the  strong  double  refrac¬ 
tion  of  the  crystal.  Five  series  of  measurements  of 
rotation  produced  by  the  principal  absorption  in  the 
ultra-violet  were  made :  one  at  14-34°,  three  at  the 
temperature  of  liquid  helium  under  atmospheric  pres¬ 
sure,  and  one  at  1-38°  Abs.  Results  are  tabulated  for 
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plotting  (cf.  following  abstract),  and  deductions  there¬ 
from  are  discussed.  N.  M.  Bligh. 

Experimental  verification  of  the  theory  of 
the  paramagnetic  rotatory  polarisation  in  the 
crystals  of  xenotime.  J.  Becqtterel,  W.  J.  de 
Haas,  and  H.  A.  Kramers  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  1206 — 1211). — Using  the  data 
obtained  for  xenotime  (cf .  preceding  abstract)  curves 
are  given  for  the  magnetic  rotation  plotted  against 
HIT,  where  II  is  the  magnetic  field  intensity,  and  T 
the  absolute  temperature,  and  are  compared  with  the 
theoretical  curves.  The  modified  rotation  formula 
previously  deduced  is  satisfactorily  verified,  and  the 
most  probable  value  of  the  active  magnetic  moment 
is  found  to  be  7  magnetons,  that  of  the  gadolinium 
ion.  N.  M.. Bligh. 


polarisability  S—KIH  is  in  satisfactory  agreement 
with  experiment ;  on  the  other  hand  the  assumption 
of  a  dipole  character  for  the  swarms  leads  to  the 
expression  8 =Kj(H)l,  in  much  less  satisfactory  accord 
with  experiment.  It.  A.  Morton. 

Law  of  linear  crystal  growth.  G.  Masixo 
(Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [2],  144 — 
156). — A  review  of  recent  work  on  the  laws  governing 
crystallisation  of  molten  materials  is  followed  by  a 
theoretical  and  mathematical  discussion  of  Tarn- 
mann’s  law  of  linear  crystal  growth.  It  is  shown  that 
this  law  most  nearly  represents  the  known  facts 
assuming  that  the  temperature  at  the  boundary 
between  liquid  and  crystal  is  that  of  the  m.  p.  of  the 
substance,  an  assumption  which  is  only  approximately 
true.  A.  It.  Powell. 


Electrical  properties  of  galena  crystals.  F. 
Regler  (Physikal.  Z.,  1930,  31,  168 — 172). — The 
change  in  form  of  galena  crystals  under  the  action  of 
an  electric  field  was  investigated,  and  the  effect  of 
pressure  of  the  contact  on  the  conductivity  was  found. 
The  curve  connecting  the  pressure  with  the  current 
flowing  under  a  given  potential  is  frequently  a  hyster¬ 
esis  curve.  The  conductivity  increases  with  the 
pressure.  The  crystal  does  not  obey  Ohm’s  law,  but 
the  deviations  in  the  case  of  galena  may  be  explained 
as  a  consequence  of  variable  transition  resistance. 
The  great  effect  of  temperature  on  the  crystal  is  noted. 

A.  J.  Mee. 

Orienting  influence  of  magnetic  field,  wall 
and  reciprocal  action  on  the  swarms  of  liquid 
crystalline  p-azoxyanisole.  A.  van  Wyk  (Ann. 
Physik,  1929,  [v],  3,  879— 933).— The  crystallo- 
optical  behaviour  in  convergent,  linearly  polarised 
light  of  a  glass  cell  filled  with  liquid  crystalline 
p-azoxyanisole  has  been  studied  in  relation  to  the 
strength  of  a  magnetic  field,  the  lines  of  force  being 
disposed  at  right  angles  to  the  cell  walls.  For  each 
wave-length  of  light  and  each  temperature  of  the 
material,  a  series  of  field  strengths  are  recorded,  for 
which  by  observation  between  crossed  Nicol  prisms 
a  figure  similar  to  that  observed  with  a  crystal  plate 
cut  vertically  to  the  axis  can  be  obtained.  The  field 
strength  depends  on  temperature  and  on  wave-length. 
For  field  strengths  other  than  those  recorded  the 
figures  are  ill-defined,  unsymmetrical,  and  exhibit  a 
tendency  to  disappear  completely.  The  phenomenon 
is  partly  a  wall  effect,  since  preliminary  treatment 
with  sodium  hydroxide  results  in  a  new  series  of  field 
strengths  for  optimal  definition  of  the  figure,  whereas 
treatment  with  sulphuric  acid  results  in  the  appear¬ 
ance  of  sharp  figures  at  lower  field  strengths  with  an 
increase  in  sharpness  as  the  field  strength  is  increased, 
instead  of  the  disappearance  of  the  figure.  The 
phenomenon  is  traced  to  a  joint  action  of  the  known 
orienting  power  of  the  walls  and  of  the  field,  both 
sides  of  the  vessel  having  a  layer  of  material  regularly 
disposed  in  the  wall  plane.  The  optical  thickness  of 
the  wall-layer  S  is  given  by  S=K/Ha,  K  being  a  con¬ 
stant  for  the  cell,  H  the  strength  of  the  magnetic 
field,  and  a  a  constant  (0-93)  characteristic  of  the  sub¬ 
stance  studied.  The  role  of  wave-length  is  also  dis¬ 
cussed.  On  the  assumption  that  the  orienting  effect 
of  the  field  on  the  swarms  arises  from  anisotropic 


Polymorphism  of  potassium  nitrate.  F.  C. 
Kracek  (J.  Physical  Chem.,  1930,  34,  225 — 2^7). — 
At  128-02°  and  82  megabars  potassium  nitrate  exists 
in  three  forms  I,  II,  and  III.  The  forms  I  and  II  are 
in  equilibrium  at  127-66°  and  1  megabar  and  the 
reaction  is  reversible  in  the  presence  of  small  amounts 
of  water.  With  dry  potassium  nitrate,  form  III  . 
appears  metastably  at  1  megabar  and  is  in  meta¬ 
stable  equilibrium  with  I  at  126-1°.  On  heating,  II 
passes  into  I  directly,  whilst  on  cooling  I  changes 
metastably  to  III  which  then  inverts  to  II  in  a  reac¬ 
tion  which  is  truly  monotropic.  Above  82  megabars 
pressure  III  has  a  region  of  stability  between  definite 
temperature  limits ;  the  pressure-temperature  dia¬ 
gram  for  moist  potassium  nitrate  has  been  determined 
for  pressures  up  to  300  megabars.  The  specific 
volume  of  I  exceeds  that  of  II  by  0-00484  cm.3/g.  at 
50  megabars,  whilst  the  volume  changes  accompanying 
the  transitions  II — >111  and  III — >1  at  151  and  251 
megabars  pressure  are  -0-0087  and  —0-0091  cm.3/g. 
for  the  former,  and  0-0134  and  0-0133  cm.3/g.  for  the  - 
latter,  respectively,  at  the  corresponding  equilibrium  ; 
temperatures.  The  heats  of  inversion  are  10-40  g-- 
cal./g.  for  II — >1,  5-52  g.-cal./g.  for  III — >-1,  and  > 
—4-97  g.-cal./g.  for  II -< — III  at  the  ordinary  pressure. 
The  hysteresis  limits  are  given  and  the  conditions  for  j 
the  metastability  of  KNOa-III  at  the  ordinary  pres-  j 
sure  are  discussed.  L.  S.  Theobald.  | 

Spreading  of  electrical  waves  in  metals.  F.  f 
Walter  (Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [2],  ! 
115 — 125). — Theoretical  and  mathematical.  Expres¬ 
sions  are  deduced  from  Maxwell’s  fundamental  equa¬ 
tions  for  the  rate  of  spreading  of  a  plane  electrical 
wave  in  metals,  for  the  resulting  distribution  of  the  ; 
current  and  electromagnetic  field,  and  for  other 
electrical  quantities.  A.  R.  Powell. 


Measurement  of  weak  alternating  currents  by 
tellurium-platinum  thermoelements.  A.  Teich- 
mann  (Z.  Physik,  1930,  59,  615— 622).— The  method  - 
is  a  refinement  of  previous  methods  employed  * 
measuring  weak  alternating  currents  and  is 
more  sensitive.  The  experimental  arrangement  ui 
discussed.  ^-Tellurium  was  used  in  making 
elements  and  its  preparation  and  properties  are  dis¬ 
cussed.  W.  R.  Axons. 


Resistance  changes  in  stretched  nickel  wires- 
R.  S.  Bedi  (Physikal.  Z„  1930,  31,  ISO— 182).— The 
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variation  of  resistance  of  nickel  wires  under  different 
conditions  of  stretching  was  investigated.  The  resist¬ 
ance  decreased  up  to  the  elastic  limit,  and  the  resist¬ 
ance  minimum  coincided  with  the  elastic  limit.  If 
taken  through  a  cycle  of  stretching,  the  extension- 
resistance  curve  for  the  outward  section  was  above 
that  for  the  inward  section  provided  that  the  extension 
was  not  taken  above  the  elastic  limit.  If  the  latter  is 
the  case  various  types  of  curve  are  obtained  accord¬ 
ing  to  the  degree  of  stretching.  Similar  results  are 
obtained  with  copper,  iron,  and  steel  wires,  below  the 
elastic  limit,  but  when  a  permanent  deformation  is 
produced  the  behaviour  is  different.  An  explanation 
is  attempted  on  the  basis  of  change  of  atomic  structure. 

A.  J.  Mee. 

Specific  beats  of  gases  at  high  pressures.  I. 
Method  and  apparatus  at  room  temperature. 
N.  W.  Krase  and  B.  H.  Mackey  (J.  Amer.  Chem. 
Soc.,  1930,  52,  108 — 115). — A  constant-temperature 
continuous-flow  adiabatic  calorimeter  and  auxiliary 
apparatus  for  measuring  specific  heats  of  gases  up  to 
1000  atm.  at  the  ordinary  temperature  is  described. 
Sources  of  error  are  discussed.  Heat  losses  by  con¬ 
duction  and  radiation  are  balanced  by  electrical 
heating.  Results  are  reproducible  to  within  0-5%. 

J.  G.  A.  Griffiths. 

M.-p.  curves  of  hydrogen,  neon,  nitrogen,  and 
argon.  F.  Simon,  M.  Ruhemann,  and  W.  A.  3M. 
Edwards  (Z.  physikal.  Chem.,  1930,  B,  6,  331—342; 
cf.  A.,  1929,  1372). — The  m.  p.  of  hydrogen,  neon,  and 
nitrogen  from  0  to  5000  kg.  per  sq.  cm.  and  of  argon 
:t  from  0  to  3400  kg.  per  sq.  cm.  have  been  determined. 
The  measurements  are  in  good  agreement  with  the 
formula  log  (p+  a)=CjT+b,  where  a,  b,  and  c  are 
constants.  There  is  a  close  connexion  between  the 
values  of  a  and  the  internal  pressures  as  determined 
by  Stefan’s  equation.  The  densities  of  solid  hydrogen, 
nitrogen,  and  argon  have  been  calculated  by  means  of 
the  Clausius-Clapeyron  equation.  J.  A.  V.  Butler. 

Latent  heat  of  vaporisation  of  associated 
liquids.  II.  K.  M.  Stachorski  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1743— 1749).— A  theoretical 
consideration  of  phenomena  connected  with  the 
vaporisation  of  associated  liquids,  both  alone  and  in 
solution.  R.  TruS7,kowski. 

Normal  b.  p.  of  oxygen.  W.  H.  Keesom, 
(Miss)  H.  van  der  Horst,  and  (Miss)  A.  F.  J.  Jansen 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
1167 — 1170). — In  view  of  divergent  existing  values, 
the  b.  p.  of  oxygen  was  determined,  using  the  helium 
thermometer  which  was  employed  for  the  fundamental 
pressure  coefficient  of  helium  (cf.  A.,  1928,  697),  the 
value  for  which  is  taken  as  0  0030611,  and  the  value 
obtained  by  van  Agt  and  Onnes  (cf.  A.,  1920,  231) 
V  for  the  thermal  expansion  of  glass.  The  mean  normal 
b.  p.  was  found  to  be  - 182-97 ±0-010°. 

N.  M.  Bligh. 

Revision  of  classical  [kinetic]  theory  of  collision 
effects  in  gases.  J.  Frenkel  (Z.  Physik,  1930, 
640 — 648). — The  failure  of  the  classical  concep¬ 
tion  of  the  mean  free  path  to  account  for  persistence 
of  velocity  and  of  the  Sutherland  theory  when  applied 
to  atomic  hydrogen  is  mentioned.  It  is  proposed 
that  Einstein’s  idea  of  a  frictional  coefficient  /  for 


single  molecules  is  more  fundamental  than  that  of  the 
mean  free  path,  for  with  it  treatment  of  persistence 
of  velocity  is  possible  and  the  coefficients  of  diffusion 
and  viscosity  and  heat  conduction  can  bo  calculated 
from  it.  The  method  of  deriving  this  coefficient  from 
the  collision  area  treated  as  a  function  of  the  angular 
deflexion  of  the  molecule  considered  is  given,  and  the 
integration  of  the  resulting  expression  shown  to  be 
difficult  except  in  the  simple  classical  case  of  rigid 
spheres.  An  approximate  expression  for  /,  of  the 
same  type  as  that  derived  from  the  classical  theory, 
is  derived  by  the  wave-mechanics  theory  (cf.  tins 
vol.,  132)  of  the  collision  of  two  atoms  considering 
only  their  repulsive  energy.  It  is  shown  that  chemical 
forces  can  be  allowed  for  by  a  simple  modification  of 
the  formula  and  that  this  modified  formula  shows 
that  /  remains  finite  at  small  velocities,  whereas  on 
the  Sutherland  theory  it  would  become  infinite.  A 
preliminary  formula  for  the  treatment  of  van  der 
Waals’  attractive  forces  is  given.  H.  A.  Jahn. 

Rate  of  vaporisation  and  vapour  pressure  : 
method  of  measuring  the  specific  area  of  a  sur¬ 
face.  F.  J.  Welkins  (Nature,  1930,  125,  236). — 
In  determining  the  rate  of  vaporisation  from  unit 
area  of  a  metallic  filament  Langmuir’s  assumption 
that  the  specific  equals  the  apparent  area  is,  in 
general,  unjustifiable,  since  irregularities  of  atomic 
dimensions  are  present  in  all  surfaces.  The  vapour 
pressures  determined  by  Langmuir’s  method  are  too 
large  by  a  given  factor,  A,  which  in  the  case  of 
tungsten  or  molybdenum  is  shown  by  deviations  of 
the  chemical  constants  from  the  theoretical  to  be 
large.  For  tungsten  the  specific  area  is  5  times  the 
apparent  and  for  molybdenum  it  is  20  times  the 
apparent.  A  is  a  measure  of  the  area  accessible  to 
condensing  molecules  of  the  vaporising  solid.  Since 
A—p'jp,  where  p'  is  the  vapour  pressure  calculated 
from  the  rate  of  vaporisation  and  p  is  the  true  vapour 
pressure,  it  can  be  determined  with  fair  accuracy 
by  using  Knudsen’s  effusion  method  for  p. 

L.  S.  Theobald. 

General  formulae  for  calculating  the  at.  or 
mol.  heat  and  sp.  heat  of  elements  and  their 
compounds  in  the  solid  state.  I.  Maydel  (Z. 
anorg.  Chem.,  1930,  186,  289—323;  cf.  A.,  1929, 
386).— Previous  work  has  been  completed  by  supple¬ 
menting  Kopp’s  law  so  as  to  permit  the  calculation 
or  correction  of  at.  heats.  “  Effective  ”  at.  heats 
have  been  calculated  for  gaseous  elements  and  for 
special  groups  such  as  ON,  C02,  CO,  and  OH,  from 
consideration  of  a  large  number  of  compounds  con¬ 
taining  them.  In  general,  the  values,  obtained  are 
lower  than  those  calculated  from  the  sp.  heats  of  the 
gases.  The  existence  of  such  effective  at.  heats  for 
special  structures  explains  why  certain  isomerides 
possess  different  sp.  and  mol.  heats.  Deviations  from 
lvopp’s  law  occur  at  low  temperatures. 

F.  L.  Usher. 

Vapour-pressure  curves  and  the  calculation 
of  van  der  Waals'  a  constants  for  metals  and  salts. 
R.  Lorenz  and  W.  Herz  (Z.  anorg.  Chem.,  1930, 
186,  165 — 170;  cf.  A.,  1929,  64S). — Mathematical. 
Van  der  Waals’  constant  a  for  metals  can  be  calculated 
from  a  knowledge  of  the  b.  p.  of  the  metal  if  the  b.  p. 
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and  vapour-pressure  constant  A  of  silver  are  known. 
The  same  applies  to  the  value  of  a  for  halides  if  the 

b.  p.  and  value  of  A  are  known  for  sodium  chloride. 

A.  R.  Powell. 

Relation  between  the  gas  pressure  and  trans¬ 
lational  energy  of  the  gas  molecule.  K.  Schapo- 
schnikow  (Z.  Physik,  1930,  59,  725 — 726).— The 
expression  p=Etron=1-/3  of  Anderson  (this  vol.,  25)  for 
the  pressure  of  light-quanta  gas  is  shown  to  be  incor¬ 
rect,  the  correct  expression  being  p=F/3. 

H.  A.  Jahn. 

Density  of  crystals  after  cooling  under  pres¬ 
sure.  6.  Tammann  and  E.  Jenckel  (Z.  anorg. 
Chem.,  1930,186, 141 — 144). — The  density  of  crystall¬ 
ine  substances  is  not  altered  by  subjecting  them  to  a 
high  pressure  at  a  temperature  10—30°  below  their 
m.  p.,  although  the  density  of  amorphous  glassy  sub¬ 
stances  is  thereby  increased.  This  difference  in 
behaviour  is  to  be  expected.  A.  R.  Powell. 

Standard  materials  for  expansion  measure¬ 
ments  with  solids  up  to  1400°.  W.  M.  Cohn 
(Ann  .  Physik,  1930,  [v],  4,  493 — 512).— By  means  of 
apparatus  described  the  use  of  certain  substances  as 
standard  materials  for  extension  measurements  by 
the  comparison  method  up  to  1400°  was  tested.  The 
substances  used  were  quartz  glass,  zirconia,  and  other 
ceramics.  Quartz  glass  and  zirconia  can  be  used  up 
to  1000°,  whilst  other  refractory  materials  can  be  used 
up  to  1200°  and  1400°.  A.  J.  Mee. 

Thermodynamic  properties  of  ammonia.  I. 
Compressibility  of  and  an  equation  of  state  for 
gaseous  ammonia.  Vapour  pressure  of  liquid 
ammonia.  J.  A.  Beattie  and  C.  K.  Laurence 
(J.  Amer.  Chem.  Soc.,  1930, 52, 6 — 14). — An  extension 
of  previous  work  on  the  presaure-volume-temperature 
behaviour  of  ammonia.  Existing  vapour-pressure 
data  (A.,  1918,  ii,  60;  1920,  ii,  370)  are  confirmed. 
The  authors’  data  for  the  range  20 — 95  c.c./g.  and 
75 — 325°  are  reproduced,  with  a  mean  deviation  of 
0-077%,  by  inserting  the  values  /10=8250,  a=10, 
-B0=2-005,'  6=11-222,  c=280xl0G  (units;  atm., 

c. c./g.,  °Abs.)  in  the  Beattie-Bridgeman  equation  of 

state  (A.,  1927,  819)  and  the  data  of  Meyers  and 
Jessup  (Refrig.  Eng.,  1925,  11,  345)  are  reproduced 
to  within  0-155%.  J.  G.  A.  Griffiths. 

Chemical  forces,  molecular  attraction,  and 
viscosity  of  monatomic  gases.  J.  Frenkel  and 
N.  Semenov  (Z.  Physik,  1930,  59,  638—639).— 
Exception  is  taken  to  the  common  view  that  chemical 
forces  of  attraction,  owing  to  their  rapid  decrease 
with  increase  of  distance,  have  little  influence  on  the 
van  dcr  Waals  attractive  forces.  It  is  shown  that  the 
van  der  Waals  constant  a  is  practically  independent 
of  the  manner  in  which  the  attractive  forces  vary 
with  distance.  Treating  monatomic  hydrogen  as 
composed  of  Sutherland  molecules,  a  large  value  for 
tho  effective  collision  area  and  therefore  of  the  tem¬ 
perature  coefficient  of  viscosity  is  predicted,  in  dis¬ 
agreement  with  Harteck’s  experimental  result.  This 
is  explained  partly  by  the  inaccuracy  of  Harteck’s 
results  and  partly  by  the  inadequate  treatment  of  the 
repulsive  molecular  forces  in  the  Sutherland  theory. 
Experimental  work  on  this  point  is  in  progress. 

H.  A.  Jahn. 


Determination  of  viscosity  of  very  small  1 
quantities  of  liquid  with  the  aid  of  the  Brownian 
movement.  R.  Furth  (Z.  Physik,  1930,  60,  313 — 
316). — By  observing  the  motion  of  a  single  particle  in 
a  small  quantity  of  liquid  the  viscosity  of  the  medium 
can  be  found.  The  horizontal  component  of  the  : 
Brownian  movement  of  the  particle  was  used,  there 
being  no  currents  of  any  marked  size  in  the  small 
amount  of  liquid  used.  The  theory  of  the  accuracy 
of  the  process  is  worked  out.  If  a  series  of  300  read¬ 
ings  of  the  time  taken  by  tho  particle  to  traverse  a 
given  distance  be  taken,  the  viscosity  can  be  calculated 
to  within  about  5%.  A.  J.  Mee. 

Condensation  of  vapours  by  adiabatic  ex¬ 
pansion  of  mixtures  of  them  with  air  in  con- 
n exion  with  change  of  entropy  during  vaporis¬ 
ation.  N.  V.  Tancov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 

61,  1833 — 1848). — The  condensation  of  water  vapour 
from  air  on  the  adiabatic  expansion  of  the  mixture 
takes  place  relatively  more  readily  at  higher  than  at  t 
lower  temperatures,  pointing  to  a  smaller  entropy 
change  under  these  conditions.  In  general,  for  all  : 
liquids,  the  smaller  is  tho  entropy  change,  the  more 
readily  does  condensation  take  place.  Liquids  may  j 
be  classified  into  two  groups :  those,  such  as  water  j 
or  alcohols,  which  always  possess  nuclei  for  drop 
formation  in  their  vapour,  and  those,  such  as  hydro-  I 
carbons,  chloroform,  and  ether,  which  possess  these 
nuclei  only  in  the  liquid  itself,  so  that  they  arc  pre¬ 
sent  in  the  vapour  only  if  a  stream  of  air  is  passed 
through  the  liquid.  R.  Truszkowski. 

Evaporation  of  binary  mixtures.  II.  M.  S.  jf 
Vrevski  and  G.  P.  Faerman  (J.  Russ.  Phys.  Chem., 
1929,  61,  1897 — 1904). — The  latent  heat  of  evapor¬ 
ation  of  mixtures  of  hydrogen  chloride  and  water  at 
78°  and  21°  was  determined  by  Vrevski’s  compensatory 
method  (A.,  1927,  733).  The  values  found  are  in  . 
satisfactory  agreement  with  those  calculated  from  the 
formula  Z=Z2(1  —  x')-\-(dq' /dn,)  .  x’+(dq"  !dn,)(l— x'), 
where  l  is  the  latent  heat  of  evaporation  of  1  g.  of 
liquid  and  l2  that  of  1  g.  of  water,  x'  is  the  concen¬ 
tration  in  g'.  of  hydrogen  chloride  in  the  saturated 
vapour,  dq'jdnv  is  the  heat  of  dissolution  in  water  of 
1  g.  of  hydrogen  chloride,  and  dq"/dn2  is  the  heat  of 
dissolution  in  hydrogen  chloride  of  1  g.  of  water. 
The  composition  of  the  vapour  determined  experi¬ 
mentally  agrees  with  that  calculated  from  the  formula 
x'/(l—x')=(l—l2—dq"ldn2)l(dq'/dn1-l2). 

R.  Truszkowski. 

Evaporation  of  binary  mixtures.  III.  M.  S. 
Vrevski  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1S75— 
18951. — The  expression  L=x'Ll+  (1  —  x')L2+ x'W^  | 
(1—  x’)\V2  is  deduced,  in  which  L,  Lv  and  Ij2  are  V 
respectively  the  latent  heats  of  condensation  of  »  U 
binary  vapour  mixture  containing  x'  g.-mol.  of  one 
constituent  and  1  — x'  of  the  other,  and  of  the  puff 
components,  and  Wl  and  W2  are  the  differential  lies*-’ 
of  dilution  per  mol.  of  each  liquid.  The  aboie 
equation  is  verified  for  mixtures  of  ethyl  alcohol  and 
water,  methyl  alcohol  and  water,  and  nitric  acid  and 
water.  R.  Truszkowski. 

Azeotropism  in  binary  systems  consisting  of 
an  alcohol  with  an  amine,  a  nitro-derivative,  a® 
ether,  or  water.  M.  Lecat  (Z.  anorg.  Chem-> 


GENERAL,  PHYSICAL, 


INORGANIC  CITEMTSTRY. 


405 


1930, 186,  119 — 140). — Tables  are  given  showing  the 
b.  p.  of  the  constituents,  the  b.  p.  of  the  azeotropes 
and  their  composition,  and  the  heat  effect  observed 
on  mixing  the  components  of  the  systems  in  azeo¬ 
tropic  proportions  for  numerous  binary  systems  com¬ 
prising  an  alcohol  with  an  amine,  a  nitro-derivative, 
an  ether,  or  water.  If  the  difference  between  the  b.  p. 
of  the  constituents  is  A  and  the  depression  of  the  b.  p. 
in  the  case  of  the  azeotropic  mixture  8,  the  points 
representing  these  functions  for  compounds  of  the 
same  type  often  lie  on  a  parabolic  curve  of  the  second 
or  third  degree.  In  the  case  of  the  system  alcohol- 
amine  (69  systems  examined)  no  such  curves  can  be 
represented,  as  the  chemical  properties  of  the  amines 
play  too  large  a  part  in  the  determination  of  the  com¬ 
position  and  b.  p.  of  the  azeotropic  mixtures.  The 
same  remark  applies  to  the  system  alcohol-nitro- 
derivative  (70  systems)  with  the  exception  of  that 
involving  nitromethane  (17  systems),  which  can  be 
represented  by  the  equation  8=8-9— 33A,-t-67A13 
where  Aj=A/100.  For  the  system  ethyl  ether- 
alcohol  (12  systems)  8=7-2— 38<3A1-)-43A12;  similar 
equations  apply  for  systems  with  other  ethers.  The 
systems  comprising  glycol  with  various  alcohols  (19 
examined)  give  a  curve  with  two  branches  the  equa¬ 
tions  to  which  are  8n=24-2— 70A]-f 51Aj2  and  8U= 
24-2— 58-5AJ+40AJ2  for  Aj<0-7.  In  the  27  systems 
examined  for  water-alcohol  mixtures  the  two  branches 
are  represented  by  the  equations  8B=12— S0A4+ 
120 A j2  and  SiI=12-30-CA1+29A12-10A13  for  At< 
1-05.  In  both  the  above  cases  Sa  is  asymptotical 
to  the  A  axis.  A.  R.  Powell. 


Composition  of  constant-boiling  hydrochloric 
acid  at  pressures  of  50  to  1220  mm.  W.  D. 
Bonner  and  A,  C.  Titus  (J.  Amer.  Chem.  Soc.,  1930, 
52,  633 — 635). — Using  a  method  similar  to  that  of 
Poulk  and  Hollingsworth  (A.,  1923,  482)  the  com¬ 
positions  and  densities  of  various  hydrochloric  acid 
solutions  of  constant  b.  p.  at  pressures  between  50 
and  1220  mm.  have  been  determined  and  are  tabu¬ 
lated.  Since  the  density  increases  almost  linearly 
with  the  concentration  of  hydrochloric  acid,  it  is 
possible  to  prepare  constant-boiling  acid  at  any  con¬ 
venient  pressure  and  measure  its  density  at  25°. 
From  this  the  percentage  of  hydrochloric  acid  in  the 
solution  is  given  by  (A— 0-9966)/0-004912,  thus  avoid¬ 
ing  the  necessity  of  measuring  the  pressure,  and  avoid¬ 
ing  errors  from  variations  of  the  latter  during  the 
preparation  of  the  acid.  J.  W.  Smith. 


Relations  between  the  behaviour  during  distill¬ 
ation  of  a  binary  system  and  the  shape  of  the 
temperature-vapour  pressure  curves  of  the 
components.  M.  Lecat  (Atti  R.  Accad.  Lincei, 
1929,  [vi],  10,  649 — 653). — The  conditions  which 
determine  whether  a  given  binary  system  will  be 
azeotropic  or  not  are  discussed.  A  simple  notation 
is  suggested  for  describing  the  azeotropism  of  such 
systems.  O.  J.  Walker. 


Effect  of  temperature  on  molecular  surface 
wiergy  of  binary  mixtures.  I.  W.  F.  Seyer  and 
S.  Peck  (J.  Amer.  Chem.  Soc.,  1930,  52,  14 — 
-”).— The  surface  tensions  (capillary  tube  method) 
densities  of  liquid  sulphur  dioxide  and  of  mixtures 
of  sulphur  dioxide  and  benzene  have  been  determined 


between  —50°  and  100°.  The  results  indicate  that 
liquid  sulphur  dioxide  is  associated  below  20°  (cf. 
Stowe,  A.,  1929,  3S1)  and  that  molecular  association 
occurs  in  the  mixtures. '  There  is  no  evidence  of  com¬ 
pound  formation  in  the  f.-p.  curve,  which  indicates 
the  existence  of  a  eutectic  (m.  p.  —77-5°)  containing 
6%  by  weight  of  benzene.  J.  G.  A.  Griffiths. 

Hardness  of  silver-rich  copper-silver  alloys. 
M.  Hansen  (Z.  anorg.  Chem.,  1930,  186,  41 — 48). — 
Hardness  measurements  of  silver  alloys  with  0-6S — 
10-22%  Cu  after  prolonged  annealing  at  various 
temperatures  and  quenching  confirm  the  solubility 
curve  of  copper  in  silver  previously  established  by 
conductivity  measurements  and  micrographic  analysis 
(B.,  1929,  753).  A.  R.  Powell. 

Resistance  thermometry  at  the  temperatures 
of  liquid  helium.  W.  H.  Keesom  and  J.  N.  van 
den  Ende  (Proc.  IC.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  1171 — 1175). — With  the  object  of  finding 
an  alloy  the  resistance  of  which  changes  sufficiently 
in  the  temperature  range  of  liquid  helium  to  serve  as 
a  resistance  thermometer,  the  resistances  of  alloys  of 
platinum-silver,  platmum-10%  iridium,  brass,  phos¬ 
phor-bronze,  and  “  technically  pure  ”  platinum  were 
measured  at  0°  and  at  the  temperatures  of  liquid  air, 
hydrogen,  and  helium.  In  the  liquid  helium  region 
the  change  of  resistance  with  temperature  is  too  small, 
except  in  the  case  of  phosphor-bronze,  for  thermo¬ 
metric  purposes.  The  change  for  non-annealed  phos¬ 
phor-bronze  is  nearly  linear  and  much  larger  than 
for  any  other  alloy,  and  is  practically  uninfluenced 
by  a  magnetic  ficlcL  N.  M.  Bligh. 

Entrainment  of  polonium,  as  chloropoloniate, 
by  ammonium  chloroplumbate.  M.  Guillot 
(Compt.  rend.,  1930, 190, 590 — 592). — The  addition  of 
ammonia  to  a  mixture  of  polonium  chloride  and  a 
saturated  solution  of  chloroplumbic  acid  H2[PbIVCl6l 
in  the  presence  of  excess  of  chlorine  and  of  hydro¬ 
chloric  acid  precipitates  fine  yellow  octahedral-cubic 
crystals  of  (NH4)2[PbIVCl6]  and  its  isomorph 
(NH,)2[PolvCl,,].  "Determinations  of  the  lead  and 
polonium  contents  of  the  crystals  and  mother-liquors 
obtained  with  varying  quantities  of  ammonia  showed 
that  the  ratio  of  the  polonium  contents  of  the  crystall¬ 
ine  and  liquid  phases  is  a  linear  function  of  the  ratio 
of  the  lead  contents  up  to  the  value  5  of  the  latter. 
Above  this  the  polonium  ratio  falls  rapidly  owing  to 
the  surface  portions  of  the  crystals  being  richer  in 
polonium  than  their  centres.  The  fact  that  the 
fine-textured  precipitate  of  lead  chloride  produced 
under  the  same  conditions  of  acidity  in  the  presence 
of  polonium  entrains  none  of  the  latter,  indicates 
that  the  above  phenomena  are  due  to  the  analogous 
structures  of  the  lead  and  polonium  salts,  and  not 
to  adsorption.  J.  Grant. 

Dependence  of  concentration  of  saturated 
mixed  crystals  on  temperature.  G.  Tammann 
and  W.  Oelsen  (Z.  anorg.  Chem.,  1930,  186,  257 — 
2S8). — A  number  of  binary  systems  in  which  one  of 
the  components  is  ferromagnetic  and  the  other  non¬ 
ferromagnetic  have  been  examined  by  measuring  the 
force  exerted  on  a  small  specimen  placed  in  a  magnetic 
field  of  known  strength  and  gradient.  The  magnetic 
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susceptibility  of  alloys  of  this  nature  bears  a  linear 
relation  to  the  proportion  of  the  ferromagnetic  com¬ 
ponent  present  as  such,  but  the  susceptibility  of 
mixed  crystals  containing  a  small  proportion  of  the 
ferromagnetic  substance  is  negligibly  small;  hence 
in  a  series  of  susceptibility-composition  curves  the 
points  where  the  extrapolated  lines  intersect  the  com¬ 
position  axis  represent  the  composition  of  the  saturated 
mixed  crystals.  By  examining  in  this  way  specimens 
chilled  from  various  temperatures,  tho  dependence  of 
composition  on  temperature  can  be  determined.  The 
mixtures  studied  were  those  of  cobalt  with  copper, 
lead,  silver,  bismuth,  and  mercury,  of  nickel  with 
silver,  lead,  and  mercury,  and  of  iron  with  copper, 
lead,  silver,  bismuth,  cadmium,  and  mercury.  The 
results  obtained  for  the  variation  of  solubility  of  one 
of  the  components  with  temperature  are  satisfactorily 
represented  bv  the  formula  log  ft=ajT-\-b.  Values  of 
the  constants  a  and  b  are  given  for  several  of  the 
systems  studied.  F.  L.  Usher. 

Method  of  finding  molecular  constitution  of 
certain  liquid  and  solid  intermetallic  solutions. 
F.  H,  Jeffery  (Trans.  Faraday  Soc.,  1030,  26,  86 — 
89). — For  a  dilute  binary  liquid  solution  (molar  frac¬ 
tion  of  tho  solute  —n)  in  equilibrium  with  a  dilute 
solid  solution  of  the  same  components  in  which  the 
molar  fraction  of  the  solute  is  the  equation  log  (1  — 
«')— log  (l—n)=L/JtT—L/JlT0,  where  L  is  the  latent 
heat  of  fusion  of  the  solvent  and  T0  its  f.  p.  and  It 
and  T  have  their  usual  significance,  has  been  derived. 
Application  of  this  equation  to  the  data  previously 
obtained  for  liquidus  and  solidus  compositions  in 
solutions  of  lead  in  tin  and  tin  in  lead  (A.,  1027,  1030; 
1028,  366)  shows  that  in  both  liquidus  and  solidus 
no  compounds  are  formed  and  the  molecules  of  both 
components  are  monatomic  at  temperatures  near  the 
liquidus.  Similar  conclusions  are  also  reached  from 
new  data  obtained  for  solutions  of  cadmium  in  tin. 

It.  CuTnrLL. 

Solubilities  of  helium,  neon,  and  argon  in  water 
and  organic  solvents.  A.  Lannung  (J.  Amer. 
C’hem.  Soc.,  1930,  52,  6S — SO). — The  solubilities  (Bun¬ 
sen  and  Ostwald  l  coefficients)  of  helium,  neon,  and 
argon  in  water,  methyl  alcohol,  ethyl  alcohol,  acetone, 
benzene,  eyefohexane,  and  cyc/ohcxanol  have  been 
determined  for  the  range  15 — 37°.  In  each  solvent 
helium  lias  the  least  solubility  and  argon  the  greatest. 
The  solubility  in  water  decreases  with  rise  of  tem¬ 
perature.  The  converse  is  true  for  organic  solvents, 
and  from  the  linear  relation  between  log10  l  and  1/2’ 
(which  does  not  hold  for  water)  the  heats  of  dissolution 
(«)  at  constant  volume  are  calculated.  The  relation 
— -lofho  a=0-3+ «(g.-cal.)/3000  is  obtained  (where  l— 
nfu^7)  for  monatomic  and  diatomic  molecules  and 
the  organic  solvents.  J.  G.  A.  Griffiths. 

Solubility  of  sodium  thiocyanate  in  alcohol. 
J.  R.  Partington  (J.C.S.,  1930,  181 ;  cf.  Hughes  and 
Mead,  A.,  1920,  1375). — Attention  is  directed  to 
values  previously  published  (A.,  1927,  1020). 

S.  K.  Tweedy. 

Effect  of  one  salt  on  solubility  of  another  in 
ethyl  alcohol  solution.  IV.  F.  S.  Hawkins  and 
J.  R.  Partington  (Trans.  Faraday  Soc.,  1930,  26, 
78 — S6). — The  effect  of  lithium  perchlorate  on  the 


solubility  of  sodium  iodide  in  anhydrous  alcohol  at 
25°  has  been  determined  and  found  to  agree  with  the 
equation  —  J  log7i=3a(V2iz— (cf.  A., 
1928,1 182),  but  not  with  the  equation  — log,,/= 
A  V2y.+ByL  (Bronsted,  A.,  1927,  1027). 

R.  CtTTJIILL. 

Apparatus  for  determination  of  solubility, 
A.  N.  Campbell  (J.C.S.,  1930,  179— 180).— A  wide- 
mouthed  bottle,  A ,  is  provided  with  a  bung  and 
inverted  over  a  similar  bunged  bottle,  B.  Through 
the  bungs  passes  a  3-mm.  tube  packed  with  glass  wool 
and  having  a  constriction  at  the  end  just  within  A,  as 
well  as  a  narrow  tube  drawn  out  to  an  S-shaped 
capillary  at  the  bottom  of  B.  Solid  and  solvent  are 
placed  in  R ;  after  dissolution  the  apparatus  is  inverted 
in  the  thermostat,  whereupon  solution  filters  through 
the  3-mm.  tube  into  A,  which  is  then  detached,  closed, 
and  weighed.  S.  K.  Tweedy. 

Solutions  of  salts  in  pure  acetic  acid.  II. 
Solubilities  of  acetates.  III.  Zinc  acetate  and 
sodium  zinc  acetate.  A.  W.  Davidson  and  W.  H. 
McAllister  (J.  Amer.  Chem.  Soc.,  1930, 52, 507 — 519; 
519 — 527). — II.  F.  p.-composition  curves  have  been 
obtained  for  binary  systems  consisting  of  acetic  acid 
and  potassium,  ammonium,  lithium,  lead,  barium,  and 
calcium  acetates,  and  additive  compounds  have  been 
isolated.  Solvation  is  most  marked  and  the  solubility 
is  greatest  for  the  acetates  of  the  most  electro-posi¬ 
tive  metals.  Of  the  additive  compounds  only  the 
MOAc.HOAc  compounds  of  potassium  and  ammonium 
have  true  m.  p.  In  acetic  acid  solution  acetates 
behave  as  bases  towards  indicators,  restoring  neutral¬ 
ity  after  addition  of  dry  hydrogen  chloride.  Water 
and  ammonia  behave  in  the  same  manner.  A  method 
of  preparation  of  pure  ammonium  acetate  is  detailed, 
and  the  m.  p.  of  this  compound,  previously  uncertain, 
has  been  found  to  be  112 — 113°. 

III.  The  f.  p.-composition  curves  for  solutions  of 
zinc  acetate  in  pure  acetic  acid  and  in  acetic  acid  con¬ 
taining  up  to  about  7  mol.-%  of  sodium  acetate  have 
been  determined.  The  solubility  of  zinc  acetate  at 
constant  temperature  increases  with  the  sodium 
acetate  concentration  so  long  as  the  zinc  acetate  is 
the  stable  phase.  On  the  appearance  of  the  ternary 
phase  Zn(OAc)2,2NaOAc,4HOAc,  however,  the  solu¬ 
bility  decreases  with  increasing  sodium  acetate  con¬ 
centration.  This  is  compared  with  the  analogous 
systemzinc  hydroxide-sodium  hydroxide-water.  Some 
reactions  of  zinc  and  of  its  acetate  and  other  salts  with 
various  reagents  in  dry  acetic  acid  solution  arc 
described.  J.  W.  Smith. 

Determinations  of  the  solubilities  of  radium 
salts.  O.  Erbacher  (Ber.,  1930,  63,  [B],  141— 
156). — For  the  detailed  account  of  the  experimental 
procedure  the  original  memoir  should  be  consulted. 
The  recorded  values  for  the  solubility  (g.  per  100  g- 
of  solution)  in  water  at  20°  and  the  specific  contraction 
for  radium  bromide,  chloride,  and  nitrate  are  respec¬ 
tively  41-4  g.  and  0-0010,  19-7  g.  and  0-0015,  and 
12-2  g.  Deduction  of  the  solubility  of  radium  salts 
by  extrapolation  from  the  data  for  the  alkaline-earth 
metals  is  not  permissible,  since  it  leads  to  values 
differing  widely  from  those  found  experimentally- 
There  is  no  simple  relationship  between  the  difference 
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in  solubility  of  barium  and  radium  salts  and  the  degree 
of  enrichment  in  radium  in  the  crystals  resulting  from 
fractional  crystallisation.  A  notably  greater  enrich¬ 
ment  is  observed  with  the  bromides  than  with  the 
chlorides,  although  the  difference  in  solubility  is  some¬ 
what  smaller  with  the  former  than  with  the  latter 
substances.  With  the  nitrates  a  distinct  but  not 
great  enrichment  is  observed,  thus  affording  an 
unusual  instance  of  the  accumulation  of  the  more 
freely  soluble  component  in  the  crystals  obtained  by 
fractionation  of  two  salts  with  the  same  anion  which 
presumably  form  an  unbroken  series  of  mixed  crystals 
with  one  another.  H.  Wren. 

Theory  of  supersaturated  salt  solutions.  E.  N. 
Gap  on  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1721 — 
1727). — It  is  shown  on  theoretical  grounds  that  for 
every  degree  of  supersaturation  there  must  be  a  limit¬ 
ing  weight  of  crystal  below  which  seeding  does  not 
provoke  crystallisation.  Three  classes  of  super¬ 
saturated  solutions  may  exist — -stable,  metastable, 
and  labile,  according  to  whether  the  result  of  seeding 
is  exclusively  growth  of  the  crystals  added,  both  this 
and  the  formation  of  new  centres  of  crystallisation, 
or,  finally,  exclusively  precipitation  of  crystals,  with¬ 
out  growth.  .  The  concentrations  at  which  these  types 
of  supersaturated  solutions  exist  are  constant  for  any 
given  solute.  R.  Truszkowski. 

Induction  period  in  the  crystallisation  of 
supersaturated  solutions.  E.  N.  Gabon  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  1729— 1741).— The 
length  of  the  induction  period  in  the  crystallisation 
of  supersaturated  solutions  is  given  by  the  expression 
/C"-i=const.,  where  C  is  the  concentration  of  the 
solute  and  n  the  order  of  the  reaction,  determined  by 
the  number  of  ions  into  which  the  given  solute  is 
dissociated,  but  dependent  also  on  whether  the 
reaction  is  one  of  spontaneous  or  of  catalytically 
induced  crystallisation.  The  above  expression  is 
verified  for  both  cases,  as  well  as  for  double  decom¬ 
position  with  precipitation  of  the  product.  The 
energy  of  activation  of  molecules  calculated  from  the 
induction  constant  is  smaller  than  that  calculated 
from  the  velocity  of  crystallisation. 

R.  Truszkowski. 

Adsorption  of  gases  by  solids.  A.  Ganguli 
(J.  Physical  Chem.,  1930,  34,  665— 668).— Theoretical. 
Prom  a  consideration  of  the  data  of  other  workers,  it 
is  concluded  that  for  gases  the  heats  of  adsorption 
and  of  sublimation  are  equal  to  Polanyi’s  maximum 
adsorption  potential.  Adsorption  is  then  supposed  to 
be  essentially  a  process  of  condensation  at  the  surface, 
the  adsorbed  substance  being  present  generally  as  a 
ununolecular  layer  of  solid  at  the  interface  forming 
adsorption  compounds  similar  to  but  more  complex 
than  the  solid  solution.  L.  S.  Theobald. 

Sorption  of  gases  on  crystal  faces.  J.  B.  M. 
Herbert  (Trans.  Faraday  Soc.,  1930. 26, 118 — 127). — 
The  rate  of  sorption  at  0°  and  at  constant  pressures 
between  8  and  718  mm.  has  been  determined  for 
ammonia  and  sulphur  dioxide  on  sodium  chloride  and 
%  ammonia  on  sapphire.  The  results  for  sodium 
chloride  are  consistent  with  the  hypothesis  that  the 
complete  isotherm  for  any  pressure  within  the  range 
studied  is  S-shaped.  Different  portions  of  the  curve 


are  covered  by  the  observations  at  different  pressures. 
Contrary  to  expectation,  a  longer  time  is  required  to 
approach  sorption  equilibrium  on  a  crystalline  face 
than  on  a  non-crystalline  one.  Desorption  is  more 
rapid  than  sorption,  but  very  far  from  instantaneous. 
In  no  case  was  equilibrium  sufficiently  approached 
even  after  a  month  to  permit  of  extrapolation  to  the 
equilibrium  value.  F.  G.  Tryhorn. 

Adsorption  by  chemically  active  surfaces. 
S.  N.  Chakravarti  and  K.  C.  Sen  (Z.  anorg.  Chem., 
1930,  186,  357 — 364). — The  adsorption  by  freshly- 
precipitated  zirconium  hydroxide  of  a  series  of  fatty 
acids  and  of  a  scries  of  substituted  benzoic  acids 
increases  with  the  ionisation  constant  of  the  acid. 
The  capillary  activity  of  the  adsorbed  acid  is  out¬ 
weighed  by  the  chemical  attraction  between  it  and 
the  adsorbent.  F.  L.  Usher. 

Adsorption  of  ferric  chloride  by  crystalline 
barium  sulphate.  (Mlle.)  L.  de  Brouckere 
(Bull.  Soc.  cliim.  Belg.,  1929,  38,  409—421).— 
Measurement  of  the  adsorption  of  ferric  chloride  by 
barium  sulphate  indicates  that  micelles  and  complex 
ions  and  molecules  are  adsorbed  much  more  readily 
than  simple  ions  and  molecules.  Thus  from  a  pure 
aqueous  solution  of  ferric  chloride  much  more  than 
one  equivalent  of  iron  is  adsorbed  per  equivalent  of 
chlorine,  the  ratio  falling,  however,  with  increasing 
dilution,  probably  as  a  result  of  the  decrease  in  size 
of  the  micelles.  With  solutions  containing  free 
hydrochloric  acid,  the  ratio  exceeds  1  when  micelles 
are  present  and  is  less  than  1  when  they  are  absent. 
For  a  given  salt  concentration  the  ratio  decreases 
continuously  with  increasing  acid  concentration,  tend¬ 
ing  towards  the  value  0-6  :  1,  which  would  correspond 
with  the  formula  H4Fe2Cl10,  whilst  the  actual  quantity 
of  substance  adsorbed  first  falls  to  a  minimum  aud 
then  rises  again,  the  destruction  of  the  micelles  by 
the  acid  being  more  than  compensated  for  in  the  more 
concentrated  solutions  by  the  formation  of  chloro- 
ferric  complexes.  The  fact  that  ferric  chloride  is 
adsorbed  to  a  much  greater  extent  than  the  chlorides 
of  other  tervalent  metals  is  therefore  attributed  to 
the  presence  of  micelles.  R.  Cuthill. 

Special  selective  adsorption  of  Japanese  acid 
clay.  S.  Ueno  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33, 
35 — 37b). — It  has  been  previously  shown  that 
Japanese  acid  clay  adsorbs  soaps  from  oil  solutions. 
It  has  now  been  found  that  the  acid  value  of  the  oil 
is  increased  by  this  treatment  to  a  figure  considerably 
above  that  of  the  original  oil  or  of  the  earth.  Appar- 
ently  the  basic  constituent  of  the  soap  is  adsorbed  to 
a  greater  extent  than  the  acid.  Tests  are  described 
in  which  solutions  of  sodium  stearate,  oleatc,  linoleatc, 
etc.  in  such  oils  as  olive  oil  or  linseed  oil  were  heated 
at  120°  with  the  clay  for  a  few  minutes  and  then 
filtered,  with  the  result  stated.  C.  Irwin. 

Mixed  adsorbents.  N.  A.  8chilov,  M.  M. 
Dubinin,  and  S.  A.  Toropov  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1765— 1776).— Sec  A.,  1929,  1376. 

Adsorption  in  solvent  mixtures.  II.  E. 
Angelescu  and  V.  N.  Comanescu  (Kolloid-Z.,  1930, 
50,  114 — 116). — Measurements  of  the  adsorption  of 
picric  acid  by  carbon  from  solutions  in  alcohol-water. 
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alcohol-toluene,  and  alcohol-xylene  mixtures  confirm 
the  conclusions  reached  from  previously  reported 
work  (A.,  1928,  581).  E.  S.  Hedges. 

Adsorption  from  solutions  and  polarity  of 
the  solvent.  E.  Heymann  and  E.  Boye  (Naturwiss., 
1930, 18,  157). — The  adsorption  of  solutes  on  carbon, 
using  various  solvents,  has  been  studied.  For  fatty 
acids,  benzoic  acid,  and  frequently  for  iodine,  the 
power  of  adsorbing  decreases  with  increasing  dipole 
moment  of  the  solvent.  In  other  cases  (especially 
amines)  the  rule  no  longer  holds.  The  polarity  of 
solvent  molecules  influences  not  only  adsorption  but 
also  the  molecular  state  of  the  solute  and  as  a  result 
changes  in  dipole  moment  occur.  The  doformation 
polarisation  must  also  be  taken  into  account ;  in  tho 
homologous  series  of  alcohols  having  a  practically 
constant  dipole  moment  the  adsorbability  of  the 
solute  decreases  with  increasing  molecular  polaris¬ 
ation  of  the  solvent.  The  results  with  mixed  solvents 
show  that  if  both  constituents  are  non-polar,  the 
relation  between  adsorption  and  composition  is 
linear.  If  one  solvent  is  polar,  two  possibilities  arise  : 
(«)  the  curve  for  molecular  polarisation  is.  not  very 
different  from  a  straight  line  (e.g.,  chloroform- 
benzene,  chlorobenzene-benzene,  toluene-benzene) 
and  the  adsorption  curve  is  of  a  similar  type ;  (b)  the 
polarisation  curve  shows  a  maximum  and  the  adsorp¬ 
tion  curve  a  minimum,  frequently  at  roughly  the  same 
composition  (e.g.,  alcohol-benzene,  alcohol-carbon 
tetrachloride,  acetone-carbon  tetrachloride). 

11.  A.  Morton. 

Variation  of  the  surface  tension  of  aqueous 
solutions  of  certain  dyes  with  time.  J.  C.  GHOsn 
and  S.  C.  Dutt  (J.  Indian  Chem.  Soc.,  1929,  6,  903 — 
910). — Tho  method  of  Rhode  (Ann.  Physik,  1906, 
[iv],  19,  935)  has  been  applied  to  the  measurement  of 
changes  in  the  surface  tensions  of  aqueous  solutions 
of  dyes  on  keeping.  With  pure  water  and  with 
aqueous  solutions  of  diamond-fuchsin  and  methylene- 
blue  there  was  no  change  in  surface  tension  with  time, 
but  very  considerable  diminutions  wrere  observed  over 
periods  of  about  3  hrs.  with  rhodamine-B,  crystal- 
violet,  Bismarck-brown,  and  malachite-green.  The 
lowering  of  the  surface  tension  through  dissolution  of 
dyes  of  the  latter  class  for  similar  concentrations  is 
much  higher  than  with  the  former  group.  The  gradual 
change  in  surface  tension  of  these  dye  Solutions  is 
attributed  to  the  increasing  surface  concentration  of 
the  micelles  with  time,  and  a  theoretical  equation  is 
developed  on  a  kinetic  basis  expressing  the  change  of 
surface  tension  with  time.  The  experimental  results 
obtained  are  in  accordance  with  this  theory. 

J.  W.  Smith. 

Structure  of  surface  films.  XIV.  Esters  of 
fatty  acids  ;  evidence  of  flexibility  in  the  long 
chains.  XV.  Amines.  N.  K.  Adam  (Proc.  Roy. 
Soc.,  1930,  A,  126,  366—372,  526—541 ;  cf.  this  vol., 
257). — I.  The  surface  films  formed  on  water  by  the 
methyl,  ethyl,  n-propyl,  71-butyl,  7t-octyl,  and  w-hexa- 
decyl  esters  of  palmitic  acid  have  been  examined  and 
curves  showing  the  relation  between  area  per  mol. 
and  lateral  compression  or  surface  pressure  are  repro¬ 
duced.  When  the  alkyl  chain  is  not  more  than  4 
carbon  atoms  long,  the  temperature  low,  and  the  com¬ 


pression  high,  condensed  liquid  films  with  the  usual 
area  of  about  20-5  sq.  A.  at  no  compression  can  be 
obtained.  It  is  considered  that  in  these  films  the 
alkyl  chain  continues  the  direction  of  the  acidic  chain 
down  into  the  water.  With  longer  alkyl  chains,  or 
at  higher  temperatures  or  lower  pressures,  the  esters 
form  liquid  expanded  films,  of  area  about  85  sq.  A.  at 
no  compression,  with  the  molecules  held  to  the  water 
by  the  oxygen-containing  groups  in  the  centre,  both 
chains  pointing  generally  upwards,  but  oscillating 
violently  through  a  number  of  angles  of  tilt.  This 
hypothesis  is  confirmed  by  measurements  with  glycol 
dilaurate,  which  is  almost  certain  to  form  an  expanded 
film  with  both  the  chains  in  motion ;  stable  films  are 
formed,  indistinguishable  from  those  of  octyl  palmi- 
tate,  except  for  a  lower  tendency  to  collapse  under 
compression.  With  very  long  alkyl  chains  (as  in 
?i-hcxadccyl  palmitate)  solid  films  with  an  area  of 
about  41  sq.  A.  are  formed,  and  the  structure  is 
clearly  that  of  two  long  chains  packed  closely  side 
by  side  and  pointing  nearly  vertically  upwards.  The 
results  afford  clear  evidence  for  the  flexibility  of  long 
hydrocarbon  chains;  additional  evidence  for  this  is 
discussed. 

II.  Measurements  are  recorded  on  unimolecular 
surface  films  of  a  number  of  long-chain  amines, 
C„H2„+1-NH2  (where  n  is  14,  16,  17,  18,  or  20),  on 
aqueous  solutions  of  acidity  varying  from  0-liY- 
alkali  to  0-liV-acid,  buffered  solutions  being  used  for 
most  of  the  intermediate  acidities.,  Owing  to  the 
difficulty  of  using  the  free  bases,  tho  hydrochlorides 
were  employed,  comparative  measurements  yielding 
proof  that  tho  same  results  are  obtained  with  the 
latter  as  with  the  former.  The  adequacy  of  a  benzene- 
alcohol  mixture  as  a  solvent  from  which  substances 
can  be  conveniently  spread  on  a  surface  is  also  estab¬ 
lished.  The  results  indicate  that  the  pa  of  the  solution 
on  the  acid  side  of  neutrality'  is  of  little  importance, 
but  that  the  structure  of  the  films  is  highly  dependent 
on  the  nature  of  tho  acid  radical.  The  amines  form 
salts  with  the  acids,  and  the  structure  of  tho  films  of 
the  phosphates,  sulphates,  hydrochlorides,  acetates, 
phthalates,  and  bcnzenesulphonates  are  all  very 
different.  Similar  results  are  obtained  on  the  phthal- 
ate  buffer  and  on  the  much  more  acid  bcnzenc- 
sulphonic  acid,  probably  owing  to  the  similarity  in 
constitution  of  the  amine  benzenesulphonates  and 
phthalates.  I11  most  cases  the  expanded  films  on  the 
acid  side  are  “  gaseous,”  but  tho  amount  of  lateral 
adhesion  between  the  molecules  varies  very  much  in 
different  scries,  the  acetates  having  very  much  less 
adhesion  than  the  hydrochlorides.  On  alkaline  solu¬ 
tions  the  condensed  films  of  the  amines  are  solid  and 
of  the  simple  “  close-packed  chain  ”  type,  of  area 
20-5  sq.  A.  per  mol.  at  no  compression.  Lyons  and 
Ridcal’s  recent  theory  of  interlocking  chains  (A., 
1929,  875)  is  criticised;  the  present  results  do  nof 
confirm  their  value  of  26  sq.  A.  for  the  area  per  mol 
of  the  amines.  L.  L.  Bircumshaw. 

Osmosis  of  liquids.  III.  F.  A.  H.  SchreiNE- 
makers  (J.  Gen.  Physiol.,  1930,  13,  335—347).— 
Theoretical.  A  discussion  of  the  importance  of  the 
nature  of  the  membrane  which  is  permeable  to  more 
than  one  substance.  C.  C.  N.  Vass. 
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Membrane  and  osmosis.  III.  F.  A.  H. 
Scheeinemakers  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929,  32,  1152 — -1158). — Theoretical. 

Dipole  measurements  of  organic  molecules  in 
benzene  solution.  III.  0.  Hassel  and  E.  Ntes- 
Hagen  (Z.  physikal.  Chem.,  1930,  B,  6,  441 — 445;  cf. 
this  vol.,  134,  275). — The  dipole  moments  of  benz- 
ylideneacetone  and  dibenzylideneacetono  in  benzene 
are  both  3-3  X  10“18  e.s.u.  The  increase  of  this  value 
above  that  for  acetone  is  to  be  attributed  to  the 
influence  of  the  aromatic  group  on  the  moment  of 
the  carbonyl  group  and  not  to  a  large  atomic  polaris¬ 
ation  which,  otherwise,  would  have  to  be  postulated. 
For  phthalaldehyde,  fsophthalaldehydc,  and  tere- 
phthalaldehyde  the  values  are  4-50,  2-86,  and  2-35  X 
10~18  e.s.u.,  respectively.  The  first  two  values  are  in 
good  agreement  with  the  theory  of  the  vector  addition 
of  the  moments  of  disubstituted  benzene  derivatives. 
On  the  same  basis,  however,  the  value  of  the  third 
should  be  zero.  The  following  dipole  moments  have 
also  been  determined  :  furfuraldehyde,  3-57  X 10~18 ; 
nitrobenzene,  3-22  x  10~18 ;  p-benzoquinone,  0-67  X 10-18 
els.u.  -  M.  S.  Burr. 

Application  of  the  differential  ebullioscope 
to  the  investigation  of  the  volatility  of  dissolved 
substances.  E.  Bures  (Coll.  Czech.  Chem.  Comm., 
1930,  2,  70— 76).— See  this  vol.,  31. 

Ebullioscopic  investigations  of  the  molecular 
equilibria  of  resorcinol  in  barium  chloride 
solutions.  F.  Bourion  and  E.  Rouyer  (Compt. 
rend.,  1930,  190,  303 — 305).— In  continuation  of  the 
authors’  investigations  of  the  molecular  state  of 
resorcinol  in  various  salt  solutions  (ef.  A.,  1927,  515 ; 
1928,  233 ;  1929,  396),  measurements  have  been  made 
of  the  b.-p.  elevations  of  solutions  of  resorcinol  in 
0-25.M-  and  0-6125fl/-barium  chloride  solutions.  The 
results  indicate  that  there  is  an  equilibrium  between 
simple  and  double  and  also  between  simple  and  triple 
molecules  of  resorcinol.  The  b.-p.  constant  is  greater 
than  for  water  and  increases  with  the  concentration 
of  barium  chloride.  It  is  also  greater  than  for  potass¬ 
ium  chloride  solution  of  the  same  equivalent  concen¬ 
tration,  of  the  same  order  as  for  sodium  and  calcium 
chlorides,  and  smaller  than  for  lithium  chloride.  The 
equilibrium  coefficients  of  the  resorcinol  molecules  arc 
of  the  same  order  of  magnitude  as  in  solutions  of 
potassium,  sodium,  and  calcium  chlorides,  but,  for  the 
triple  molecules,  the  coefficient  is  appreciably  smaller 
than  in  lithium  chloride  solutions.  Divergence  of  the 
h  -p.  constants  of  barium  chloride  from  that  of  water 
Is  to  be  explained  by  the  adsorption  of  water  by  the 
salt  ions.  M.  S.  Burr. 

Cryoscopic  study  of  paraldehyde  in  aqueous 
solution  and  in  solutions  of  potassium  chloride. 
I*- Bourion  and  E.  Rouyer  (Compt.  rend.,  1930, 190, 
585 — 587). — Cryoscopic  measurements  indicate  that 
Paraldehyde  (1-67 — 10-90%)  exists  in  water  at  0°  and 
*  an  aqueous  0-5J/-solution  of  potassium  chloride 
%  23-0)  as  the  trimeride  of  acetaldehyde  (C2H40)3. 
k  is  depoly mcrised  in  1  -225.il/-potassium  chloride  solu- 
to  an  extent  which  increases  as  its  concentration 
^teases.  J.  Grant. 


Cryoscopic  examination  of  mixtures  of  electro¬ 
lytes.  P.  I.  Gontscharov  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1513 — -1561). — Mixtures  of  pairs  of 
solutions  of  the  following  substances  :  hydrochloric 
acid,  acetic  acid,  and  potassium,  lithium,  and  calcium 
chlorides,  have  been  examined  cryoscopically.  A 
cryoscopic  coefficient,  A/(8j+82),  is  proposed  in  which 
A  is  the  observed  depression  of  f.  p.,  and  8i-|-82  the 
sum  of  the  depressions  of  the  individual  salts  in  solu¬ 
tion.  The  cryoscopic  coefficient  has  in  most  cases  a 
value  greater  than  unity  (the  maximum  observed 
value  is  1-250  in  the  case  of  solutions  containing 
¥-hydrochloric  acid  and  jJ/-calcium  chloride,  whilst 
the  lowest  value  found  is  0-998  for  solutions  containing 
0 •  1  ibT-hy droc hloric  acid  and  0-05fi/-calcium  chloride). 
All  the  salts  examined  possess  the  same  cryoscopic 
properties,  independently  of  whether  the  given  salt  is 
hydrated  in  solution  or  not.  The  deviation  from  unity 
of  the  cryoscopic  coefficient  is  relatively  greater  with 
electrolytes  of  smaller  ionic  volume.  The  value  of  the 
cryoscopic  coefficient  of  a  given  system  corresponds 
very  closely  with  that  of  its  activity  coefficient, 
measured  electrometrically.  J  ones’  formula  (Z.  physi¬ 
kal.  Chem.,  1890,  6,  405)  does  not  agree  with  the 
experimental  results.  Direct  measurement  of  the 
dielectric  constant  of  aqueous  solutions  of  electrolytes 
show's  that  the  value  of  this  constant  is  smaller  than 
that  of  the  pure  solvent.  The  following  theory  of  the 
action  of  electrolytes  on  the  properties  of  solutions  is 
proposed.  In  the  first  stage,  hydration  of  ions  or 
formation  of  spheres  of  influence  around  ions  leads 
to  the  exhaustion  of  available  molecules  of  free  water ; 
w-ith  increasing  concentration  of  the  electrolyte, 
dehydration  of  ionic  hydrates  or  diminution  of  ionic 
spheres  of  influence  supervenes  and  depolymerisation 
of  water  complexes  may  also  occur. 

R.  Truszkowski. 

Tendency  to  association  of  amino-acids  in 
aqueous  solution.  M.  Frankel  (Biochem.  Z., 
1930,  217,  378 — 388}. — F.-p.  and  b.-p.  measurements 
show-  that  glycine,  d-arginine,  and  Z-dihydroxyphenyl  - 
alanine  are  associated  to  the  maximum  extent  of  1-18, 
1-4,  and  1-6%,  respectively,  in  concentrated  aqueous 
solutions.  Alanine,  leucine,  and  valine  behavo  norm¬ 
ally  and  1-asparagine  shows  very  slight  association. 
Tho  refractive  index  of  concentrated  solutions  of 
glycine  and  Z-asparagine  is  low'er  than  that  calculated 
from  the  data  for  dilute  solutions,  and  this  is  also 
held  to  indicate  association.  K.  V.  Thimann. 

Osmotic  pressure  in  concentrated  solution. 
S.  Kaneko  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  24 — 
25b). — The  equations  dv/dp=vx—  dajdc,  P=(RT  jv)x_ 
l°g«/o//i,  v—M(V— x .  dvjdx)  aro  derived  in  which  v 
is  the  partial  molal  volume,  P  the  pressure,  a  com¬ 
pressibility  of  solution,  c  concentration  in  g.-mol., 
/0  and  fl  are  the  fugacitics  of  the  pure  solvent  and  of 
the  solvent  in  the  solution,  M  is  the  mol.  w’t.  of  the 
solvent,  v  its  mol.  volume,  and  x  the  mol.  fraction 
of  the  solute.  C.  W.  Gxbby. 

Viscosity  of  solutions  of  electrolytes.  B.  N. 
Finkelstein  (Physikal.  Z.,  1930,  31,  130 — 135). — 
Theoretical.  An  attempt  has  been  made  to  develop 
a  generalised  form  of  the  Einstein  theory  applicable 
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to  strong  binary  electrolytes  dissolved  in  a  dipolar 
solvent  such  as  water;  R.  A.  Morton. 

Theory  of  viscosity  of  solutions  of  strong 
electrolytes.  B.  N.  Finkelstein  (Physikal.  Z., 
1930,  31,  165 — 167 ;  cf.  Falkenhagen  and  Dole,  A., 

1929,  13S9). — Mathematical.  The  relation  between 

the  viscosity  and  the  concentration  of  a  solution  of 
a  strong  electrolyte  is  found  to  involve  two  inde¬ 
pendent  factors,  one  of  which  is  represented  by  the 
deformation  of  the  ionic  atmosphere,  whilst  the  other 
is  made  up  of  two  parts,  each  of  which  can  be  derived 
from  an  expression  involving  the  first  power  of  the 
concentration.  A.  J.  Mee. 

Change  of  volume  on  neutralisation.  II. 
J.  J.  Saslavski  and  E.  G.  Standel  (Z.  anorg.  Chem., 
1930, 186, 171—175 ;  cf.  A.,  1929,  759).— The  changes 
in  volume  on  mixing  equivalent  weights  of  sodium 
hydroxide  and  hydrochloric,  hydrobromic,  formic, 
and  acetic  acids,  and  on  mixing  equivalent  quantities 
of  ammonia  with  hydrochloric,  formic,  and  acetic  acids, 
have  been  measured.  The  magnitude  of  the  increase 
in  volume  in  the  first  series  increases  with  the  concen¬ 
tration  of  the  solutions  to  a  flat  maximum,  then  de¬ 
creases.  In  the  second  series  the  contraction  varies 
linearly  with  the  concentration,  being  as  great  as  9% 
for  1 8 A -am monia-f  ormic  acid  solutions. 

A.  R.  Powell. 

Hefractometry.  XIII.  Methods  of  refracto- 
metry  and  the  refractivity-concentration  re¬ 
lations  of  perchloric  acid.  K.  Fajans  and  M.-L. 
Gressmann  (Z.  physikal.  Chem,,  1930,  146,  309 — 
313;  cf.  A.,  1929,  1385;  Hantzsch  and  Diirigcn, 
ibid.). — Measurements  of  the  rcfractivity  of  per¬ 
chloric  acid  solutions  have  been  repeated  and  earlier 
results  are  confirmed.  The  method  of  weight-dilution 
is  at  least  as  accurate  as  direct  titration. 

F.  L.  Usher. 

[Methods  of  refractometry  and  the  refractivity- 
concentration  relations  of  perchloric  acid.]  F. 
Durigen  and  A.  Hantzsch  (Z.  physikal.  Chem., 

1930,  146,  314;  cf.  preceding  abstract). — The 
accuracy  of  the  weight-dilution  method  is  recognised 
and  the  existence  of  a  minimum  mol.  refraction  at 
about  18  mol.-%  HC104  is  admitted. 

F.  L.  Usher. 

Absorption  spectra  of  mixtures  of  dilute 
solutions  of  copper  sulphate  and  sodium  sulphite 
in  the  red  and  ultra-violet.  J.  C.  Ghosh  and  S.  N. 
Chakravarti  (J.  Indian  Chem.  Soc.,  1929,  6,  823 — 
825). — 0-002 J/-Copper  sulphate  solution,  which  ap¬ 
pears  almost  colourless  to  the  eye  in  layers  1  cm. 
thick,  develops  a  perceptible  greenish-blue  color¬ 
ation  on  mixing  with  sodium  sulphite  solution.  This 
increase  in  absorption  coefficient  in  the  red  is  attri¬ 
buted  to  an  unstable  intermediate  complex  formed 
by  the  action  of  copper  sulphate  with  sodium  sulphite. 
This  complex  must  decompose  fairly  quickly,  since 
the  colour  disappears  after  some  time.  Mixtures  of 
copper  sulphate  and  sodium  sulphite  solutions  show 
no  exaltation  in  the  extinction  coefficient  in  the 
ultra-violet  between  260  and  296  jm.  It  is  sug¬ 
gested  that  the  inertness  of  copper  sulphate  towards 
the  photochemical  oxidation  of  sodium  sulphite  is 
accounted  for  by  this  last  fact,  whilst  its  catalytic 


action  on  the  dark  oxidation  of  sodium  sulphite  may 
be  explained  by  the  pronounced  exaltation  of  extinc¬ 
tion  coefficients  of  the  mixtures  of  these  two  salts  in 
the  red  and  infra-red  regions.  J.  W.  Smith. 

Extinction  coefficient  of  mixtures  of  copper 
sulphate  with  dextrose,  glycerol,  and  sodium 
formate  in  the  ultra-violet  as  experimental 
evidence  in  favour  of  the  formation  of  unstable 
intermediate  compounds.  IV.  J.  C.  Ghosh  and 
S.  N.  Chakravarti  (J.  Indian  Chem.  Soc.,  1929,  6, 
871 — 877). — Measurements  have  been  made  of  the 
extinction  coefficients  at  various  wave-lengths  in  the 
ultra-violet  region  of  mixtures  of  alkaline  copper 
sulphate  solutions  with  dextrose,  glycerol,  and 
sodium  formate,  in  order  to  determine  whether  the 
hypothesis  of  the  formation  of  intermediate  com¬ 
pounds  prior  to  photochemical  decomposition  is  sup¬ 
ported  by  such  measurements.  Using  copper  sulph¬ 
ate  in  the  form  of  Fehling’s  solution,  the  experimental 
data  obtained  could  be  explained  quantitatively  on 
the  basis  of  an  equilibrium  between  copper  sulphate 
and  dextrose  and  copper  sulphate  and  glycerol  as 
reactants  and  the  intermediate  complex  formed  by 
the  loose  combination  of  one  molecule  of  each  reactant, 
and  on  the  assumption  of  a  definite  value  of  the 
molecular  extinction  coefficients  for  each  wave-length 
for  the  intermediate  complex.  With  Benedict’s  solu¬ 
tion,  however,  the  molecular  extinction  coefficient 
must  be  assumed  to  be  constant  for  all  wave-lengths. 

J.  W.  Smith. 

Condition  of  strong  electrolytes  in  concen¬ 
trated  solution.  III.  Tetra-alkylammonium 
nitrates.  H.  von  Halban  and  J.  Eisenbrand  (Z. 
physikal.  Chem.,  1930,  146,  294^308 ;  cf.  A.,  1928, 
590). — The  nitrate  absorption  band  at  300  gg  can 
be  displaced  toward  either  the  ultra-violet  or  the 
red  by  varying  the  cation.  The  lower  members  of 
the  alkali  metal  group  displace  the  band  towards  the 
violet,  and  those  of  higher  at.  wt.,  including  sub¬ 
stituted  ammonium  cations,  towards  the  red.  In 
experiments  with  tetraethyl-  and  tetrapropyl-ammon- 
ium  nitrates  in  chloroform,  methyl-alcoholic,  anil 
aqueous  solution  the  largest  effects  were  obtained  in 
chloroform  and  the  smallest  in  water.  The  results 
are  discussed.  Displacement  toward  the  ultra-violet 
is  probably  due  to  the  formation  of  an  absorbing 
complex  between  the  cation  and  the  nitrate  ion,  and 
displacement  toward  the  red  to  molecular  association 
or  complex  formation.  F.  L.  Usher. 

Homology  of  BeF,t"  and  S04"  ions  from 
chemical,  structural,  and  crystallographic 
points  of  view.  P.  B.  Sarkar  and  N.  Ray  (J- 
Indian  Chem.  Soc.,  1929,  6,  987 — 990). — In  solutions 
of  the  double  fluorides  2KF,BeF2  and  2NH.,F,BeF_. 
the  beryllium  is  a  constituent  of  a  complex  ion, 
because  beryllium  hydroxide  is  only  incomplete!/ 
precipitated  by  ammonia  from  these  solutions,  and 
also  because  electrolysis  of  these  solutions  produces 
a  gradual  and  marked  increase  in  the  concentration 
of  beryllium  at  the  anode,  although  part  of  the 
beryllium  is  precipitated  as  hydroxide  at  the  cathode. 
It  is  therefore  assumed  that  in  aqueous  solutions  of 
these  salts  the  BeF4"  ion  exists,  although  partly  dis¬ 
sociated  into  Be"  and  4F'.  This  ion,  being  isosteric 
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and  isoelectric  with  the  sulphate  ion,  may  be  expected 
to  show  a  close  relation  with  it  in  physical  and 
chemical  properties.  This  is  observed  in  the  mole¬ 
cular  volumes  of  the  ammonium  salts  and  the  iso¬ 
morphism  of  the  potassium  salts.  Both  potassium 
and  ammonium  beryllium  fluoride  form  double  salts 
with  the  sulphates  of  bivalent  elements  which  are 
inonoclinic  and  isomorphous  with  the  double  sulph¬ 
ates,  and  also  form  alums  with  aluminium  sulphate. 

J.  W.  Smith. 

Comparison  of  some  physical  constants  of 
[sodium]  thiocyanate,  azide,  and  nitrite  solutions. 
P.  Gunther  and  W.  Perschke  (J.C.S.,  1930,  100— 
104). — Reasons  are  given  for  doubting  Cranston  and 
Livingstone’s  conclusions  (A.,  1926,  458)  that  the 
anions  in  azide  and  cyanate  solutions  have  the  same 
spatial  structures.  In  an  endeavour  to  determine 
the  structure  of  the  thiocyanate  ion  by  Cranston 
and  Livingstone's  method  the  sp.  gr.  (20°),  viscosities 
(20°),  specific  refractivities  (n'jf),  and  molecular  con¬ 
ductivities  of  sodium  thiocyanate,  azide,  and  nitrite 
solutions  up  to  3J1/  were  determined.  The  results 
show  that  no  conclusions  can  be  reached  from  such 
measurements  as  to  the  similarity  or  dissimilarity  of 
the  atomic  structures  of  the  ions  investigated,  Cranston 
and  Livingstone’s  results  being  considered  fortuitous. 

S.  K.  Tweedy. 

Electrokinetic  potential  of  diaphragms.  N. 
Schonfeldt  (Wiss.  Veroff.  Siemens-Konz.,  1929,  8, 
[2],  97 — 106). — The  electrokinetic  potential  of  a  single 
ceramic  diaphragm  is  given  by  ?=?0(l+ai),  where 
So  is  the  initial  potential  rise  in  the  electrical  double 
layer  of  the  diaphragm,  i  is  the  current  density,  and 
«  a  constant  depending  on  the  material  of  the  dia¬ 
phragm  and  the  solution.  In  the  case  of  systems 
with  two  diaphragms  the  potential  of  the  diaphragm 
system  is  the  mean  of  that  of  the  more  strongly 
negatively-charged  cathodic  and  the  less  strongly 
negatively-charged  anodic  diaphragm. 

A.  R.  Powell. 

Influence  of  current  density  and  organic 
diaphragms  on  the  electro-osmosis  of  an 
electrolyte  containing  sucrose.  W.  Hiller  and 
N.  Schonfeldt  (Wiss.  Verofi.  Siemens-Konz.,  1929, 
8,  [2],  107 — 114). — The  inversion  of  sucrose  by  the 
acid  formed  in  the  electro-osmosis  of  potassium 
chloride  solution  contained  between  two  diaphragms 
of  “mako,”  quinone-leather,  and  chrome-gelatin  has 
been  determined.  Practically  no  inversion  occurred 
with  the  last-named,  the  potassium  and  chlorine  ions 
being  removed  almost  simultaneously  by  electro¬ 
osmosis,  so  that  the  solution  remained  almost  neutral 
throughout  the  test ;  with  quinone-leather  slight 
inversion  occurred  with  current  densities  of  0-5  and 
0  25  amp. /cm.2  and  with  “  mako  ”  considerable  in¬ 
version  at  all  current  densities.  The  potentials  of 
the  three  diaphragms  decreased  in  the  order  “  mako,” 
quinone-leather,  chrome-gelatin,  i.e.,  in  the  order  of 
decreasing  inversion.  In  general  the  acidity  of  the 
^elution  increased  with  increase  of  current  density 
,or  a  current  flow  of  1  amp. -hr.  and  decreased  with 
'Crease  of  current  density  for  12  amp.-hvs. 

A.  R.  Powell. 

Sedimentation  equilibria  of  colloidal  particles. 
*'■  Johnston  and  L.  G.  Howell  (Physical  Rev., 


1930,  [ii],  35,  274 — 282). — The  distribution  of  colloid 
particles  under  the  influence  of  gravity  has  "  been 
examined  with  special  precautions  to  eliminate 
spurious  effects.  Gold  ■  sols  were  prepared,  using 
Zsigmondy’s  device  for  obtaining  particles  of  uniform 
size,  by  the  reduction  of  gold  chloride  by  phosphorus 
dissolved  in  ethyl  alcohol,  and  the  nuclei  enlarged 
in  two  steps  by  the  reduction  of  gold  chloride  on  to 
particles  by  hydrogen  peroxide.  The’  sols  were 
allowed  to  settle  for  several  days  in  a  deep  quartz  cell 
in  a  carefully  controlled  thermostat  bath ;  the  steady 
state  was  determined  by  taking  ultramicroscopie 
counts  on  different  days.  The  observed  distribution 
agrees  with  the  exponential  law.  N.  M.  Bligh. 

Determination  of  distribution  curve  of  poly- 
disperse  colloidal  systems.  C.  E.  Marshall 
(Proc.  Roy.  Soc.,  1930,  A,  126,  427— 439).— Various 
methods  of  using  the  centrifuge  for  the  determination 
of  the  distribution  curve  of  polydisperse  systems 
containing  all  sizes  of  particles  of  colloidal  di¬ 
mensions  .  are  discussed,  and  the  existing  methods 
are  shown  to  be  clumsy  and  inaccurate.  A  new 
method  of  using  the  high-speed  laboratory  centri¬ 
fuge,  applicable  within  the  range  2  jj. — 20  my.,  is 
described  in  detail.  The  method  consists  in  centri¬ 
fuging  a  thin  layer  of  the  polydisperse  system  on  top 
of  a  column  of  the  dispersion  medium  (a  concentrated 
aqueous  solution  of  sucrose  or  carbamide).  The  in¬ 
fluence  of  the  nature  of  the  lower  column  and  of  the 
method  of  dispersion  is  discussed.  The  method  is 
found  to  be  trustworthy  to  about  1%  under  con¬ 
ditions  suitable  for  clays,  which  is  comparable  with 
the  accuracy  of  existing  methods  for  fractions  greater 
than  2  g.  As  an  example  of  the  application  of  the 
new  method  to  clay  problems,  the  variations  in  the 
degree  of  dispersion  of  bentonite  have  been  studied 
under  different  conditions.  The  results  indicate  that 
clays  are  much  more  sensitive  to  alkali  than  has 
hitherto  been  supposed,  and  that  they  can  undergo 
partial  coagulation  without  the  total  clay  percentage 
being  much  altered.  L.  L.  Bircumshaw. 

Flotation  and  p„.  II.  Flotation  of  hydro¬ 
philic  powders  and  />„.  D.  Talmud  and  N.  M. 
Lubman  (Kolloid-Z.,  1930,  50,  159—162;  cf.  A., 
1929,  881). — Investigation  of  the  dependence  of 
flotation  on  hydrogen-ion  concentration  for  oxides, 
carbonates,  and  sulphates  of  metals  has  shown  that 
the  maximum  flotation  for  oxides  (excepting  silica) 
and  carbonates  is  in  the  neighbourhood  of  neutrality. 
No  definite  relation  was  found  for  sulphates.  The 
relations  for  mixtures  of  powdered  substances  are 
very  complicated  and  cannot  be  expressed  in  general 
form.  E.  S.  Hedges. 

Flotation  and  electric  charge  of  precipitates. 
1).  Talmud  and  N.  M.  Lubman  (Kolloid-Z.,  1930, 
50,  163—164). — To  investigate  the  relation  between 
flotation  and  the  charge  on  the  particles,  use  has 
been  made  of  the  fact  that  silver  iodide  precipitates 
prepared  by  exact  chemical  titration  are  uncharged, 
those  having  a  slight  excess  of  potassium  iodide  are 
negatively  charged,  and  those  having  a  slight  excess 
of  silver  nitrate  are  positively  charged.  Tendency 
to  flotation  is  at  a  maximum  when  the  interfacial 
chargo  is  at  a  minimum.  E.  S.  Hedges. 
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Behaviour  of  hydrophilic  and  hydrophobic 
powders  in  benzene-water  mixtures.  D.  Talmud 
(Z.  physikal.  Chem.,  1930,  146,  315— 318).— Pre¬ 
liminary.  The  hydrophilic  powder  calcium  carbon¬ 
ate  settles  more  quickly  in  dry  than  in  damp  benzene. 
The  sediment  in  the  latter  case  is  flocculent  and  more 
voluminous  than  in  the  former.  Lead  sulphide  also 
settles  more  quickly  in  the  dry  liquid,  but  the  volume 
of  the  sediment  is  substantially  the  same  in  each  case. 
Further  addition  of  water  makes  the  powders  stick 
to  the  glass  walls,  from  which  they  can  be  removed 
by  oleic  acid  or  by  forming  a  three-phase  emulsion 
by  the  addition  of  still  more  water.  These  phenomena 
aro  not  observed  with  the  hydrophobic  powder  ash¬ 
free  charcoal.  F.  L.  Usher. 

Colloid  crystallisation  states  of  naphthalene. 
N.  VON  Weimarn  (Kolloid-Z.,  1930,  50,  164 — 166). — 
When  concentrated  aqueous  sugar  solutions  are 
mixed  at  low  temperatures  with  alcoholic  naphthalene 
solutions,  the  naphthalene  passes  into  a  state  of 
colloidal  crystallisation.  At  — 14°  and  with  60% 
sugar  solution  this  state  may  last  for  15  min.,  after 
which  the  particles  form  secondary  aggregates.  The 
mean  dispersity  of  the  crystal  particles  increases  with 
increase  in  the  viscosity  of  the  medium.  The  coagul¬ 
ation  curve  passes  through  a  minimum  with  increasing 
concentration.  E.  S.  Hedges. 

New  effect  of  light  on  matter.  V.  Pospisil 
(Physikal.  Z.,  1930,  31,  65 — 78). — Light  of  suitable 
intensity  after  passing  through  a  screen  of  water 
results  in  a  40%  increase  in  the  average  (displace¬ 
ment)2  of  soot  particles  of  diameter  0-4 — 0-6  |i  as 
compared  with  the  values  for  weak  illumination. 
The  larger  particles  are  only  weakly  excited  by  radi¬ 
ation  in  the  optical  region.  The  relative  effects  on 
the  movement  vary  as  a  first  approximation  inversely 
as  the  viscosity  of  the  liquid  medium.  The  action 
of  optical  radiation  is  lessened  by  intense  infra-red 
irradiation.  The  enhancing  of  Brownian  movement 
by  means  of  light  is  a  kind  of  luminescence  in  the 
region  of  molecular  thermal  motion.  The  fact  that 
light  sources  relatively  stronger  in  emitting  high 
frequencies  are  more  effective  than  ordinary  electric 
lamps  supports  this  view.  Brownian  movement,  as 
enhanced  by  natural  light,  exhibits  in  a  plane  vertical 
to  the  light  axis  the  same  circular  symmetry  as  the 
natural  Brownian  heat  movement.  The  mean  square 
of  the  displacement  is  always  linearly  proportional  to 
the  time.  In  linearly-polarised  light  the  excited 
movement  does  not  show  circular  symmetry.  The 
mean  (displacement)2  along  the  axis  falling  in  the 
light  plane  is  always  greater  than  that  in  the  axis  at 
right  angles  to  this  direction.  The  enhancement  of 
Brownian  movement  takes  place  in  the  plane  of 
polarisation  of  the  light.  R.  A.  Morton. 

Radiation  and  Brownian  movement.  V. 
Pospisil  (Physikal.  Z.,  1930, 31, 78—80). — The  square 
of  the  mean  displacement  for  a  single  quantum  im¬ 
pulse  on  a  dark  particle  suspended  in  a  medium  of 
defined  viscosity  is  calculated  and  a  comparison  made 
with  ordinary  Brownian  movement  data.  The  con¬ 
siderations  are  applied  to  the  enhancing  action  of 
light  (cf.  preceding  abstract).  R.  A.  Morton. 


General  colloid  chemistry.  XXV.  Con¬ 
stitution  of  colloidal  gold.  F.  Eirich  and  W, 
Pauli  (Kolloidchem.  Beih.,  1930,  30,  113-162).- 
An  extensive  experimental  study  of  the  conditions 
governing  the  stability  of  gold  sols  prepared  by  the 
electrical  disintegration  method  has  been  made.  The  , 
influence  of  glass  vessels  is  considerable  and  Jena 
glass  should  always  be  used.  In  experiments  on  the 
preparation  of  gold  sols  in  very  dilute  hydrochloric 
acid  solutions  it  was  found  that  between  3  X  10~kY- 
and  10AV-hydrochloric  acid  the  stability  of  the  sol 
increases  with  the  concentration  of  the  acid;  the 
stability  decreases  with  increasing  duration  of  the 
dispersion  process.  The  behaviour  of  sols  towards 
the  addition  of  electrolytes  and  also  towards  centri¬ 
fuging  Avas  studied.  The  addition  of  small  quantities 
of  hydrochloric  acid  or  potassium  chloride  has  a 
stabilising  effect,  chlorine  water  stabilises  only  at  a 
concentration  less  than  lCHiV,  sulphuric  acid  and 
gold  chloride  diminish  the  stability  or  flocculate  the 
sol.  Similar  sols  prepared  in  very  dilute  sulphuric 
acid  were  less  stable  and  coagulated  completely  in 
less  than  24  hrs.,  but  the  rate  of  coagulation  was 
retarded  by  the  addition  of  hydrochloric  acid.  Sols 
of  gold  in  dilute  potassium  sulphate  solutions  were 
also  prepared,  but  were  very  unstable.  Sols  pre¬ 
pared  in  the  purest  conductivity  water  are  exceed¬ 
ingly  unstable,  but  are  rendered  more  stable  by  the 
addition  of  dilute  hydrochloric  acid  and  particularly 
by  a  mixture  of  1(H  JV -  hydrochloric  acid  and  5  X  lO'LV- 
chlorine  water;  very  dilute  sulphuric  acid  hastened 
the  coagulation.  Gold  sols  were  also  prepared  in 
dilute  solutions  of  chlorine,  potassium  chloride,  brom-  ! 
ide,  and  iodide,  but  it  was  not  possible  to  obtain  sols 
in  dilute  potassium  fluoride  solutions.  All  the  sols 
gave  Zsigmondy’s  blue  ring  test  with  ammonia, 
indicating  the  presence  of  gold  compounds  in  the  . 
particles.  The  influence  of  carbon  dioxide  and  of 
potassium  hydrogen  carbonate  on  the  stability  of  sols 
prepared  in  dilute  potassium  hydroxide  was  examined. 
For  the  preparation  of  sols  of  gold  in  potassium  thio¬ 
sulphate  solutions  a  relatively  concentrated  solution 
is  necessary  and  the  experiment  does  not  succeed  at 
dilutions  greater  than  5  X  10~LV.  The  sols  are  gener¬ 
ally  brown  and  hydrogen  sulphide  is  also  present. 
Gold  sols  in  potassium  nitrate  cannot  be  prepared 
unless  the  concentration  of  the  salt  is  greater  than 
KHaY.  The  surface  compounds  on  the  particles  of 
gold  arc  discussed.  E.  S.  Hedges. 

Ferric  oxybromide  bydrosols.  A.  W.  Thomas  ‘ 
and  (Miss)  E.  R.  Hamburger  (J.  Amer.  Chem.  Soc.,  - 
1930,  52,  456 — 463). — A  series  of  ferric  oxybromide  % 
hydrosols  has  been  prepared  and  measurements  ; 
were  made  of  the  viscosities,  electrical  conductivities,  t 
and  sodium  sulphate  liminal  values  (i.e.,  the  average  : 
in  millimols.  of  the  amount  of  salt  which  just  fails  0  p 
precipitate  and  the  amount  which  just  docs  pre¬ 
cipitate  the  sol  under  given  conditions).  All  the  sob 
were  pressure-dialysed  until  the  desired  iron/bromide 
ratio  was  obtained,  and  then  diluted  to  a  concentration 
of  about  400  milliequiv.  of  iron  per  litre.  As  in  the 
case  of  ferric  oxychloride  hydrosols  (cf.  A.,  1924,  ib 
50)  as  the  ratio  iron/halide  diminishes  the  viscosity 
increases,  whilst  the  liminal  value  and  the  con- 
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ductivity  decrease.  Ferric  oxybromide  hydrosols 
have  higher  conductivities  than  ferric  oxychloride 
sols  of  similar  iron/halide  ratio,  but  lower  viscosities. 
They  are  less  readily  salted  out  than  the  corresponding 
oxychloride  sols.  The  properties  of  ferric  oxybrom¬ 
ide  sols  change  more  rapidly  with  time  than  those  of 
the  oxychloride  sols,  indicating  that  the  micelles 
undergo  hydrolysis  more  readily  and  to  a  greater 
extent  than  those  of  latter  sols.  J.  W.  Smith. 

Osmotic  pressure  of  solutions  of  cellulose 
nitrate.  J.  Duclaux  and  R.  Nodzu  (Rev.  gdn. 
Colloid.,  1929,  7,  385 — 392). — The  osmotic  pressure 
of  cellulose  nitrate  solutions  falls  with  the  concen¬ 
tration  and  the  “  true  molecular  weight  ”  can  only 
be  obtained  by  extrapolating  the  osmotic  pressure- 
concentration  curve  to  zero  concentration,  and  this 
involves  measurements  at  extreme  dilutions.  The 
apparent  mol.  wt.  varies  with  the  kind  of  cellulose 
nitrate;  for  preparations  having  the  same  content 
of  nitrogen,  the  mol.  wt.  is  greater  the  more  viscous 
is  the  solution.  The  value  varies  with  the  solvent 
and  is  not  strongly  influenced  by  the  presence  of 
inorganic  matter.  In  cellulose  nitrates  of  different 
degrees  of  nitration  the  apparent  mol.  wt.  determined 
by  osmotic  pressure  measurements  is  proportional  to 
the  chemical  mol.  wt.  E.  S.  Hedges. 

Reactions  between  hydrophilic  sols.  13.  W.  J. 
Lesley  (Trans.  Faraday  Soc.,  1930,  26,  69—78).— 
The  reaction  of  silicic  acid  sol  with  albumin  sol  at 
various  p„  values  is  similar  to  that  with  gelatin  sol  (A., 
1929,  1382),  but  silicic  acid  and  agar  do  not  react. 
With  silicic  acid  and  glycine,  too,  there  is  no  pre¬ 
cipitation,  and  with  tyrosine  or  8-hydroxyquinoline 
the  precipitate  formed  in  presence  of  silicic  acid 
differs  only  in  appearance  from  that  produced  in  its 
absence,  containing  little  or  no  silica.  It  is  there¬ 
fore  concluded  that  with  these  substances  such  pre¬ 
cipitation  as  there  is  arises  simply  from  the  normal 
variations  in  solubility  with  change  in  pu. 

E.  CUTHILL. 

Effect  of  electrolytes  on  the  inversion  of  emul¬ 
sions.  H.  V.  Tartar,  R.  E.  Lothrop,  and  G.  F. 
Pettengill  (J.  Physical  Chem.,  1930,  34,  373— 
318;  cf.  A.,  1929,  506). — Sodium  chloride  inverts 
emulsions  of  water  with  benzene,  xylene,  chloroform, 
or  carbon  tetrachloride  when  sodium  oleate  or  stear- 
ate>  but  not  sodium  laurate,  is  used  as  emulsifying 
agent.  Emulsions  prepared  with  potassium  stearate, 
oleate,  laurate,  or  pclargonate  are  not  inverted  by 
potassium  chloride;  only  oil-in-water  emulsions  are 
obtained.  Ethyl  ether  gives  only  oil-in-water  emul¬ 
sions.  The  emulsions  with  the  laurates  arc  less 
stable  than  those  prepared  with  the  oleates  and 
stearates.  A  rise  in  temperature  favours  the  oil-in- 
)yater  type,  whilst  a  fall  favours  the  watcr-in-oil  type. 
The  conductivity  method  for  determining  emulsion 
L'p0  gives  results  in  agreement  with  those  of  the 
"riggs  drop  method.  L.  S.  Theobald. 

Optimum  conditions  for  the  formation  of 
!oica  gel  from  alkali  silicate  solutions.  I. 

'•C.  Ray  and  P.  B.  Ganguly  (J.  Physical  Chcm., 
ftlh  — 358;  cf.  Flemming,  A.,  1902,  ii, 

— The  optimum  conditions  for  the  formation  of 
silica  gd  by  the  action  of  hydrochloric  or  sulphuric 


acid  or  ferric  chloride  on  alkali  silicate  solutions 
have  been  investigated.  For  a  given  concentration 
of  alkali  silicate  gel  formation  is  confined  to  a  narrow 
range  of  pn  and  a  U-shaped  curve  enclosing  the 
region  of  gel  formation  and  symmetrical  about  the 
neutral  point  is  obtained  when  the  concentration  of 
silicate  is  plotted  against  pu.  With  sulphuric  acid 
the  region  of  gel  formation  is  less  sharply  defined 
than  with  hydrochloric  acid.  The  setting  of  a  silica 
gel  is  accelerated  by  ultra-violet  light.  The  addition 
of  ferric  chloride  to  sodium  silicate  docs  not  readily 
give  a  gel  at  the  ordinary  temperature,  but  at  60°  gel 
formation  is  rapid.  An  excess  of  ferric  chloride  yields 
no  gel ;  a  part  of  the  precipitate  originally  formed  is 
dissolved.  An  arrangement  for  the  production  of 
silica  gels  from  dilute  solutions  is  described. 

L.  S.  Theobald. 

Soap  films  and  colloidal  behaviour.  A.  S.  C. 
Lawrence  (J.  Physical  Chem.,  1930,  24,  263 — 272). 
— The  nature  of  soap  films  is  discussed.  The  film¬ 
forming  capacity  and  the  colloidal  properties  of  soap 
solutions  result  from  the  peculiar  form  of  the  soap 
molecules,  the  isolated  position  of  the  single  water- 
soluble  group  in  an  insoluble  molecule  being  the 
origin  of  both  properties.  L.  S.  Theobald. 

Factors  controlling  the  type  of  water-soap- 
oil  emulsions.  V.  E.  Wellman  and  H.  V.  Tartar 
(J.  Physical  Chem.,  1930,  34,  379-409).— When 
aqueous  solutions  of  sodium  stearate  or  palmitate  of 
sufficiently  high  initial  concentration  are  placed  in 
contact  with  organic  liquids  such  as  benzene,  toluene, 
carbon  tetrachloride,  etc.,  a  transfer  of  soap  across 
the  interface  takes  place  in  amounts  depending  on  the 
original  concentration  of  the  soap  and  on  the  organic 
liquid  used.  The  transferred  soap  appears  to  be 
almost  entirefy  in  the  gel  condition.  This  important 
property  has  been  previously  overlooked  in  the  study 
of  emulsions.  These  results  together  with  those  of 
other  workers  indicate  that  the  distribution  of  soap 
emulsifiers  between  the  immiscible  phases  of  emulsions 
is  a  factor  determining  the  type  of  emulsion;  it  is 
independent  of  the  metal  involved.  The  behaviour 
of  emulsions  of  sodium  stearate,  palmitate,  or  oleate 
with  benzene  or  carbon  tetrachloride  shows  further 
that  the  distribution  of  soap  is  controlled  by  factors 
such  as  temperature,  phase-volume  relationships, 
mechanical  treatment,  and  presence  of  electrolytes, 
which  influence  solubility  and  wetting  power.  Oil- 
in-water  emulsions  are  stabilised  by  soaps  present 
chiefly  in  the  aqueous  phase  and  the  soaps  are  prob¬ 
ably  colloidal  at  the  interfaces  of  such  emulsions. 
Soaps  which  are  more  easily  wetted  by  the  “  oil,” 
or  arc  chiefly  in  the  colloidal  condition  in  the  non- 
aqueous  phase,  temporarily  stabilise  water-in-oil 
emulsions.  Low  interfacial  tension  aids  dispersion 
but  must  be  accompanied  by  a  substance  capable  of 
forming  permanent  films  round  the  droplets  in  order 
that  the  emulsion  may  be  stable.  L.  S.  Theobald. 

Behaviour  of  colloidal  particles  at  an  elec¬ 
trode.  M.  Shikata  and  N.  Hosaki  (J.  Soc.  Chem. 
Ind.  Japan,  1929,  32,  361 — 362b). — The  discharge 
potential  of  a  colloidal  particle  is  determined  entirely 
by  the  nature  of  the  inorganic  ions  in  solution. 

F.  J.  Wilkins, 
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Distribution  of  crystalloids  in  colloidal 
systems  similar  to  cytoplasm.  B.  Zawadzki 
(Acta  Biol.  Exp.,  Warsaw,  1929,  4,  119—149).— 
Sugars  (sucrose,  maltose,  dextrose,  galactose,  and 
laevulose)  in  solutions  of  egg-white  or  -yolk  are  shown 
cryoscopically  to  be  dissolved  exclusively  in  the 
“  free  ”  water  of  the  system.  Determination  of  the 
concentration  of  sugar  in  such  systems,  as  compared 
with  that  in  pure  water,  allows  the  volume  of  “  free  ” 
and  of  “  bound  ”  water  to  be  evaluated.  Carbamide 
is  distributed  over  the  water  of  the  whole  system, 
and  the  same  applies  to  sodium  and  potassium  chlor¬ 
ides;  these  salts  do  not  undergo  sorption  by  the 
colloids  present.  Calcium  and  magnesium  chlorides 
are  in  solution  both  in  the  “  free  ”  and  the  “  bound  ” 
water  of  egg-yolk  solutions,  and  are,  further,  sorbed 
by  the  colloidal  constituents  of  this  system. 

R.  Truszkowski. 

Kinetics  of  coagulation.  A.  M.  Patel  and  B.  N. 
Desai  (Trans.  Faraday  Soc.,  1930,  26,  128—133).— 
The  effects  of  impurities  and  of  concentration  on  the 
velocity  of  coagulation  in  the  presence  of  an  electrolyte 
have  been  studied  in  the  case  of  thorium  hydroxide 
sol,  using  the  photo-electric  cell  method  (A.,  1928, 
948,  950).  With  increasing  time  of  dialysis  the 
coagulation-time  curves  tend  to  become  less  and 
less  S-shaped.  In  sols  dialysed  for  14  days  an 
S -shaped  curve  is  not  obtained  at  any  concentration 
of  added  electrolyte  (sodium  chloride),  even  with  a 
concentrated  sol.  The  S-shaped  curves  also  dis¬ 
appear  with  increased  dilution  of  the  sol.  It  thus 
appears  that  a  proper  control  of  the  purity  and  the 
concentration  of  the  colloid  is  necessary  to  demon¬ 
strate  the  auto-catalytic  nature  of  the  coagulation. 

F.  G.  Tryhorn. 

Influence  of  temperature  on  “  rapid  ”  coagul¬ 
ation  of  gold  hydrosol.  P.  J.  R.  Butler  (J. 
Physical  Chcm.,  1930,  34,  656—664;  cf.  Davies, 
A.,  1929,  393). — For  gold  sols  thermo-senescence 
( loc .  cit.)  persists  even  under  conditions  of  rapid 
coagulation,  i.e.,  when  sufficient  coagulant  is  present 
completely  to  discharge  all  sol  particles.  This  indic¬ 
ates  that  thermo-senescence  is  accompanied  by  a 
decrease  in  the  range  of  attraction,  p,  postulated 
by  Smoluchowski  as  existing  around  each  sol  particle ; 
this  results  from  an  actual  decrease  in  size  of  the  sol 
units.  Data  for  the  region  of  rapid  coagulation  show 
that  the  effect  of  temperature  is  accounted  for  by  a 
change  in  viscosity  of  the  system  as  is  demanded  by 
Schmoluchowski's  theory.  The  ratio  of  P80’ /Pas- 
found  is  2-87 — 3-08  as  against  2-96  demanded  by  the 
theory.  An  apparatus  for  measuring  coagulation 
accurately  over  periods  of  20  sec.  is  described. 

L.  S.  Theobald. 

Influence  of  lyophile  colloids  on  the  precipit¬ 
ation  of  salts.  Agar-agar  and  lead  iodide.  II. 
T.  R.  Bolam  (Trans.  Faraday  Soc.,  1930,  26,  133— 
144;  cf.  A.,  1928,  126). — -Electrometric  potential 
measurements  show  that  the  activity  of  iodide  ion 
in  unpurified  agar  gel  containing  potassium  iodide  is 
slightly  less  than  in  an  aqueous  solution  of  the  salt 
of  the  same  concentration.  The  agar  reduces  con¬ 
siderably  the  activity  of  lead  ion  in  lead  nitrate 
solutions.  Purification  of  the  agar  by  washing  and 
bv  treatment  with  alcohol  is  without  appreciable 


effect  on  the  value  of  the  activity  of  the  iodide  ion, 
but  reduces  considerably  the  inhibition  of  the  activity 
of  the  lead  ion.  Similar  measurements  show  that 
agar  inhibits  the  precipitation  of  lead  iodide  from 
suitable  mixtures  of  lead  nitrate  and  potassium 
iodide.  Purified  agar  possesses  this  inhibitory  power 
to  a  considerable  degree.  F.  G.  Tryhorn. 

Silicic  acid  gels.  II.  Hydrogen-ion  concen¬ 
tration  and  cataphoresis  of  the  gel-forming 
mixtures.  III.  Effect  of  non-electrolytes  on 
the  time  of  setting  of  the  gel-forming  mixtures. 
M.  Prasad  and  R.  R.  Hattiangadi  (J.  Indian  Chem. 
Soc.,  1929,  6,  S93— 902,  991—1000;  cf.  A.,  1929, 
1235). — I.  A  study  of  the  hydrogen-ion  concen¬ 
trations  of  gel-forming  mixtures  of  sodium  silicate 
and  acetic  acid  has  been  made.  Cataphoresis  experi¬ 
ments  show  the  existence  of  colloidal  particles  in 
these  mixtures,  the  particles  being  positively  charged 
in  acid  media  and  negatively  charged  in  alkaline. 
The  minimum  time  of  setting  of  gels  always  occurs 
at  above  pn  7.  Since  gel  formation  probably  occurs 
through  coagulation  of  the  silicic  acid  sol,  the  time 
of  setting  may  be  expected  to  be  a  minimum  at  the 
isoelectric  point  of  the  sol  particles.  However,  if 
zero  P.D.  on  the  particles  is  indicated  by  the  neutrality 
of  the  mixtures,  then  in  mixtures  setting  in  minimum 
time  there  must  be  some  small  negative  contact 
potential  on  the  particles.  This  critical  contact 
potential  rises  with  rising  concentration  of  the 
mixture.  When  mixtures  are  alkaline  the  values 
increase  during  and  after  gelation,  indicating  that 
some  change,  probably  hydrolysis  of  some  unchanged 
sodium  silicate,  takes  place  even  after  the  gel  has 
set.  On  the  other  hand,  acidic  mixtures  show  no 
such  change,  suggesting  that  only  the  neutralisation 
of  the  positive  charge  by  the  anions  present  in  the 
mixture  is  taking  place.  Contrary  to  the  Schulze- 
Hardy  law,  hydrochloric  acid  and  acetic  acid  are 
better  coagulants  of  the  positive  sol  than  sulphuric 
acid.  The  general  conclusion  is  reached  that  the 
time  of  setting  of  a  gel  depends  mainly  on  the 
density  of  charge  on  the  particles  and  on  the  effec¬ 
tive  concentration  of  coagulating  agent  present,  as 
well  as  on  factors  such  as  viscosity  and  interfacial 
tension. 

II.  The  effect  of  addition  of  methyl,  ethyl,  or 
propyl  alcohol,  acetone,  or  pyridine  on  the  time  of 
setting  of  silicic  acid  sols  has-been  investigated,  h) 
an  alkaline  medium,  in  which  the  colloidal  particles 
carry  a  negative  charge,  the  addition  of  non-electro¬ 
lytes  decreases  the  time  of  setting  of  either  a  dialysed 
or  an  undialysed  sol.  In  a  moderately  acid  medium, 
where  they  arc  positively  charged,  their  addition 
increases  the  time  of  setting,  i.c.,  they  exert  a  pro 
tective  influence  on  the  particles.  Pyridine  is  excep¬ 
tional.  since  it  hastens  coagulation  even  in  moderate' 
acid  mixtures.  These  effects  cannot  be  explained  ty’ 
the  diminution  of  the  dielectric  constant  of  tin’ 
mixtures  and  hence  by  the  change  in  charge  on  <l'e 
colloid  particles  unless  the  influences  are  all  specific 
Although  it  is  thought  probable  that  the  alcohols  and 
acetone  may  stabilise  the  positively  charged  sol  by 
increasing  tlie  density  of  the  charge,  it  is  suggested 
that  hydration  may  bear  an  important  role  in  deter- 
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mining  the  stability  of  the  highly  hydrated  positively 
charged  particles  of  silicic  acid  in  acid  media. 

J.  W.  Smith. 

Colloidal  condition  of  cholesterol,  cholesteryl 
ester,  and  lecithin.  I.  Preparation  of  cholester¬ 
ol  and  lecithin  sols.  Coagulation  experiments; 
coagulation  swelling  values  at  different  p„ ; 
coagulation  velocity  measurements  and  precipit¬ 
ation  by  electrolytes.  II.  Electrokinetic  mea¬ 
surements.  The  ^-potential  and  the  cata- 
phoretic  velocity  of  migration  of  cholesterol  sols. 
HI.  [with  N.  Tavaststyerna.]  The  electric  pro¬ 
perties  of  cholesterol  and  lecithin  sols.  Measure¬ 
ments  of  the  electrical  conductivity  and  di¬ 
electric  constant.  IV.  Dialysis  of  colloidal 
cholesterol  and  lecithin.  V.  Cholesterol  gels, 
swelling  experiments,  and  the  permeability  of 
the  gels  obtained.  I.  Remesov  (Biochem.  Z.,  1930, 
218,  86—133,  134—146,  147—156,  157—172,  173— 
190). — I.  A  method  for  the  preparation  of  pure  sols 
of  cholesterol  (free  and  esterified)  and  of  lecithin  is 
described  and  the  highest  concentrations  attained 
are  given.  The  coagulation  limit  for  cholesterol  sols 
is  at  pa  4,  for  the  ester  sol  at  pa  2,  and  for  lecithin 
sols  at  pa  6  2  (hydrolecithin)  and  5-6  (lecithin). 
Optimum  coagulation  (isoelectric  point)  of  lecithin 
sols  is  at  pa  2-8 — 2-0.  Native  protein,  some  carbo¬ 
hydrates,  especially  dextrose,  some  enzymes  and 
certain  alkaloids,  especially  nicotine,  act  as  sensitisers 
of  these  sols,  whereas  bile  inhibits.  Sensitisation  of 
lecithin  sols  is  accompanied  by  displacement  of  the 
coagulation  swelling  and  of  the  coagulation  optimum. 
The  course  of  precipitation  by  alcohol  of  botli  sols  is 
autocatalytic  in  character  and  stands  in  close  relation¬ 
ship  to  the  lowering  of  the  dielectric  constant  of  the 
medium.  When  precipitation  by  electrolytes  is 
carried  out  in  presence  of  dextrose,  the  coagulation 
velocity  curve  loses  completely  its  autocatalytic 
character. 

II.  The  sols  of  cholesterol,  its  ester,  and  of  lecithin 
are  elcctronegatively  charged,  the  ^-potential  for 
cholesterol  sol  being  27-3  millivolts.  Dilution  of  the 
sol  increases  both  the  stability  and  the  ^-potential 
cl  the  sol.  The  critical  potential  varies  with  the 
Pa,  so  that  the  ^-potential  falls  to  null  values  at  pK 
values  corresponding  with  the  coagulation  values. 
Dextrose  and  albumin  charge  the  sols,  the  protein  at 
its  isoelectric  point  and  dextrose  at  a  pn  approximat- 
lng  to  the  corresponding  coagulation  value  of  the 
s°h  Characteristic  £-c  curves  obtained  by  electrolyte 
(alkaline  and  alkaline-earth  metals)  precipitation  of 
cholesterol  sols  sensitised  by  addition  of  dextrose 
indicate  that  dextrose  under  certain  conditions  can 
•affect  the  colloidal  character  of  the  sols. 

III.  The  specific  conductivity  of  cholesterol  and 
lecithin  sols  decreases  with  decrease  of  concentration 
hut  again  increases  at  very  small  concentrations.  The 
dielectric  constant  of  these  sols  shows  the  opposite 
behaviour  on  dilution.  In  presence  of  dextrose,  how- 
ever,  the  conductivity  increases  and  the  dielectric 
^tant  decreases  with  decreasing  sol  concentration. 

, hT.  Cholesterol  and  cholesteryl  ester  sols  diffuse 
hough  a  semi-permeable  membrane,  the  maximum 
I  lysis  of  the  former  being  at  pa  7-8  and  of  the 
uiter  at  6-2.  In  presence  of  dextrose,  the  dialys- 


ability  of  cholesterol  is  increased  and  the  maximum 
displaced  to  the  alkaline  side  in  proportion  to  the 
dextrose  concentration.  The  cholesterol  and  dextrose 
of  a  mixture  diffuse  in  inverse  relationship,  the 
maximum  dialysis  of  cholesterol  occurring  with  a 
minimum  of  dextrose.  The  presence  of  an  undialys- 
able  fraction  of  cholesterol  and  sugar  was  detected, 
probably  due  to  the  formation  of  a  glycolipin.  Serum- 
cholesterol  of  normal  rabbits  and  of  rabbits  fed  with 
cholesterol  is  completely  undialysable. 

V.  A  method  for  the  preparation  of  cholesterol 
gels  of  different  concentrations  in  isoelectric  gelatin 
is  described.  The  swelling  minimum  of  these  gels  lies 
atpH  4-2  (against  pn  4-7  for  pure  gelatin).  Dextrose 
and  carbamide  promote  swelling  of  cholesterol.  The 
results  are  treated  mathematically  in  order  to  test 
the  formula  of  Polanyi  (A.,  1914,  ii,  721 ;  1915,  ii, 
235)  in  respect  to  the  relationship  of  adsorption, 
swelling,  and  osmotic  pressure.  The  course  of  swelling 
of  these  gels  at  different  pa  resembles  closely  that  of 
several  biological  objects,  e.g.,  the  aorta,  the  swelling 
minimum  of  which  is  at  pa  4-0.  Dextrose  exerts 
considerable  effect  on  the  permeability  of  cholesterol 
gels.  P.  W.  Clutterbuck. 

Physical  conditions  affecting  the  setting  of 
gelatin  and  the  bearing  of  the  results  on  the 
theory  of  gel  formation.  (Miss)  W.  B.  Pleass 
(Proc.  Roy.  Soc.,  1930,  A,  126,  40G — 42G). — Cooling 
and  heating  curves  for  gelatin  solutions  of  1-0 — 
10-0%  concentration  over  a  temperature  range  of 
about  0 — 50°  indicate  that  heat  is  evolved  on  setting 
and  absorbed  on  melting.  At  temperatures  below 
about  20°,  and  for  concentrations  of  gelatin  between 
10-0  and  2-5%,  the  rate  of  cooling  is  independent  of 
the  concentration.  Gelation  curves  are  reproduced, 
showing  the  minimum  concentrations  of  solutions  of 
gelatin  over  a  range  of  hydrogen-ion  concentration 
from  p„  0-5  to  11-5  which  will  set  to  a  gel  after  keeping 
for  48  hrs.  at  constant  temperatures  of  0°,  12°,  18°,  and 
25°,  respectively.  At  all  temperatures  from  0°  to  25° 
the  gelation  curves  exhibit  a  minimum  at  the  iso¬ 
electric  point  corresponding  with  about  0-5%  of 
gelatin,  but  in  the  isoelectric  zone  the  gelatin  is 
turbid,  the  systems  appear  to  be  unstable,  and  the 
gelatin  tends  to  separate  from  the  solution.  At  18° 
or  lower,  the  setting  curve  exhibits  a  broadly  defined 
maximum  in  the  acid  zone  at  p„  2-3 — 2-6,  with  a 
gelatin  concentration  of  1*2%,  followed,  between  pa 
2-3  and  1-3,  by  a  steady  decrease  in  the  concentration 
of  gelatin  necessary  for  gelation.  In  the  alkaline 
zone,  the  setting  curve  slowly  rises  from  pn  5-0  to 
10-0,  whilst  in  the  strongly  acid  and  alkaline  solutions 
gelation  is  inhibited.  A  rise  in  temperature  causes 
a  decrease  in  the  gelling  power  of  a  gelatin  solution, 
more  pronounced  at  temperatures  above  18°.  At 
25°,  1-5%  solutions  will  set  only  between  pn  4-2 
and  5-5.  Maximum  turbidity  occurs  in  2-0%  gels 
of  pn  4-8 — 5-1  at  temperatures  of  18°  or  less.  At 
8-0%  the  gels  are  just  opalescent  and  at  10%  quite 
transparent,  whilst  solutions  of  0-2 — 0-1%  concen¬ 
tration  are  just  slightly  opalescent.  The  flocculation 
of  gelatin  occurs  most  rapidly  in  1-0%  solutions.  In 
a  long  discussion  of  the  results  it  is  pointed  out  that 
there  is  a  striking  similarity  between  the  form  of  the 
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setting  curves,  the  swelling  curves  for  leaf  gelatin  in 
solutions  of  hydrochloric  acid  and  sodium  hydroxide 
(Jordan  Lloyd  and  Pleass,  A.,  192S,  119),  and  the 
curves  for  the  rate  of  ice  crystallisation  in  super¬ 
cooled  gelatin  gels  of  2-0 — 1-0%  concentration  at 
—3°  over  the  pa  range  1-0 — 10-6  (Callow,  A.,  1925, 
ii,  777).  The  results  are  interpreted  by  postulating 
a  change  on  cooling  from  a  solution  of  gelatin  in 
water  to  one  of  water  in  gelatin,  with  the  formation 
of  a  framework  of  gelatin  and  evolution  of  heat. 
Turbidity  is  the  indication  of  heterogeneity,  one 
phase  being  hydrated  gelatin  and  the  other  a  dilute 
solution  of  water  in  gelatin.  In  acid  or  alkaline 
systems  the  gelatin  combines  with  less  water  than  in 
the  isoelectric  system,  and  there  is  an  increase  in  the 
free  water  and  a  decrease  in  the  strength  of  the  gel. 

L.  L.  Bircumsiiaw. 

Swelling  of  gelatin  in  acids.  E.  Saber  and 
E.  Kleverkaus  (Kolloid-Z.,  1930,  50,  130—141). — 
The  following  improvements  on  Fisher’s  method  of 
measuring  the  swelling  of  gels  are  described.  Gelatin 
powder  was  put  into  a  graduated  tube  and  allowed 
to  swell  in  a  continuously  renewed  supply  of  the 
swelling  agent;  the  height  of  the  swollen  gel  in  the 
tube  was  measured  after  centrifuging  for  a  definite 
time  in  order  to  expel  the  enclosed  liquid ;  the 
experiments  were  conducted  under  the  shortest 
possible  time  conditions  so  as  to  eliminate  as  far  as 
possible  the  dissolution  of  the  gelatin  by  the  swelling 
liquid.  Kuhn’s  observation  (A.,  1922,  i,  183),  that 
the  maximum  swelling  is  reached  at  low  concen¬ 
trations  of  strong  acids  and  at  high  concentrations 
of  weak  acids,  was  confirmed.  The  true  swelling 
maximum  is  always  at  a  somewhat  lower  concen¬ 
tration  of  acid  than  that  given  in  the  literature, 
because  in  previous  work,  where  the  swelling  liquid 
has  not  been  renewed,  a  reduction  in  concentration 
of  the  acid  has  not  taken  place.  The  amount  of 
acid  contained  by  the  swollen  gel  is  proportional  to 
the  concentration  of  acid  in  the  swelling  liquid  and 
is  uninfluenced  by  the  swelling  curve.  Although 
the  total  amount  of  acid  in  the  swollen  gel  is 
greater  than  in  an  equal  volume  of  the  swelling 
iiquid,  the  hydrogen-ion  concentration  in  the  swollen 
gel  is  actually  greater  than  in  the  swelling  liquid, 
indicating  that  the  acid  bound  in  the  gel  is  less  dis¬ 
sociated.  For  a  number  of  acids  there  is  a  relation 
between  the  swelling  maximum  and  hydrogen-ion 
concentration,  which  is  independent  of  the  degree  of 
dissociation  of  the  acid.  E.  S.  Hedges. 

Swelling  of  the  gel  composed  of  cholesterol, 
lecithin,  and  gelatin.  J.  Calaber  and  V. 
MorAvek  (Kolloid-Z.,  1930,  50,  141— 147).— The 
swelling  of  gelatin,  gelatin-lecithin,  and  gelatin- 
lecithin-cholesterol  has  been  studied.  In  solutions 
more  acid  than  j >H  4-35,  gels  with  an  excess  of  lecithin 
swell  most,  but  at  pa  8-00  gels  with  an  excess  of 
cholesterol  swell  the  most.  Lecithin  displaces  the 
isoelectric  point  of  gelatin  to  the  acid  side.  Gels 
with  0-3%  of  cholesterol  show  a  new  maximum  of 
swelling  between  pK  5-00  and  7-00.  Cholesterol  and 
lecithin  may  act  in  regard  to  swelling  either  in  an 
antagonistic  or  an  additive  sense,  according  to  the 
hydrogen-ion  concentration  of  the  solution.  At  pn 


5-4  to  5-7  the  gels  swell  more  in  calcium  chloride  than 
in  potassium  chloride  solution,  and  the  swelling  is 
even  less  in  the  mixed  electrolytes. 

E.  S.  Hedges. 

Capillarity.  XIII.  Behaviour  of  true  and 
colloidal  solutions  in  capillaries  on  evaporation. 

K.  Sciiultze  (Kolloid-Z.,  1930,  50,  106— 113).— A 
study  has  been  made  of  the  relations  between  evapor¬ 
ation  and  diffusion  in  capillaries  containing  methylene- 
blue,  night-blue,  gelatin,  agar,  and  silicic  acid, 
respectively.  In  most  cases,  periodic -structures  arc 
formed  in  the  capillaries.  These  may  be  related  to 
the  “  pectographs  ”  described  by  Bary  (A.,  1929, 
136).  '  E.  S.  Hedges. 

Plant  colloids.  XXIII.  Erythro-substances. 

M.  Sameo  and  M.  Blind  (Kolloidcliem.  Beih.,  1930, 
30,  163 — 196).— Experiments  have  been  directed  at 
the  properties  of  substances  in  starch  which  give  with 
iodine  a  blue  colour  and  a  red  colour  respectively. 
The  following  properties  of  starch  solutions  were 
examined  :  effect  of  ageing  on  the  stability  of  the 
solution,  effect  of  precipitating  agents,  degree  of  dis¬ 
persion  in  water  and  in  formamide,  viscosity  and  the 
variation  of  viscosity'  with  the  content  of  alkali, 
electrical  conductivity,  hydrogen-ion  concentration, 
behaviour  towards  alkali.  These  properties  have 
been  related  to  the  phosphorus  and  nitrogen  contents 
of  the  starch.  The  difference  in  the  state  of  aggreg¬ 
ation  of  amylo-  and  erythro-substances  indicated  by 
ultramicroscopical  examination  is  traced  to  a  differ¬ 
ence  in  the  surface  development  of  the  particles. 
Drying  and  swelling  experiments  and  chemical 
analysis  do  not  suggest  that  water  plays  a  special 
role,  and  as  a  working  hypothesis  it  is  suggested  that 
there  is  a  difference  in  the  relative  adsorption  of 
hydroxyl  radicals,  a  supposition  which  agrees  well 
with  the  differences  in  the  relations  of  amylo-  and 
erythro-substances  towards  fermentation. 

E.  S.  Hedges. 

Colloids  from  the  biological  and  thermo¬ 
dynamical  points  of  view.  V.  Cofman  (Rev. 
gen.  Colloid.,  1929,  7,  337—351,  406— 414).— An 
attempt  is  made  to  apply  to  colloidal  systems  the 
laws  applicable  to  gases  and  molecular  solutions  by 
finding  what  properties  are  truly  analogous  to  pressure, 
volume,  and  temperature.  For  the  pressure  factor 
the  swelling  pressure  of  gels  is  taken,  the  volume 
factor  is  the  volume  of  the  colloidal  system  minus 
the  volume  of  the  colloidal  particles  themselves  (corre¬ 
sponding  with  the  term  V—b  in  van  der  Waals’ 
equation),  and  consideration  of  the  variation  of 
surface  tension  with  hydrogen-ion  concentration  leads 
to  the  replacement  of  the  temperature  factor  by  the  j 
hydrogen-ion  concentration.  Measurements  of  the  1 
surface  tension  of  solutions  of  sodium  oleate 
various  hydrogen-ion  concentrations  have  been  ma^ 
and  indicate  that  between  the  values  pn  5-5  and  9'® 
the  surface  tension  is  a  linear  function  of  plt.  The 
surface  tension  is  also  proportional  to  the  surface 
concentration.  The  spontaneous  dispersion  of  colloid3 
is  compared  with  the  boiling  of  liquids.  These  ideas 
are  developed  in  an  application  of  the  Carnot  cycle 
to  colloidal  systems,  replacing  the  usual  variables  by 
the  analogous  factors,  and  the  efficiency  of  “  colloid 
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machines  ”  working  between  two  limits  of  hydrogen- 
ion  concentration  is  considered,  and  the  importance 
of  such  a  study  in  relation  to  muscular  action  is 
indicated.  The  entropy  of  colloidal  systems  is  dis¬ 
cussed.  Some  measurements  of  the  swelling  pressure 
of  gels  have  been  carried  out  by  balancing  the  swelling 
pressure  against  the  osmotic  pressure  of  a  sugar 
solution.  This  was  done  by  placing  cubes  of  20% 
elatin  in  sugar  solutions  varying  in  concentration 
etween  0-5  and  50%  and  determining  by  means  of 
weighing  whether  water  passed  to  or  from  the  gel. 

E.  S.  Hedges. 

Proteins  and  electrolytes.  Thermochemical 
investigations.  E.  Heymann  (Kolloid-Z.,  1930, 
50,  97 — 105). — The  reactions  between  proteins  and 
electrolytes  are  discussed  from  the  point  of  view'  of 
adsorption  and  chemical  combination  through  residual 
valency,  and  the  difficulties  of  differentiating  these 
two  types  of  binding,  both  experimentally  and 
theoretically,  are  pointed  out.  Measurements  of  the 
heat  of  reaction  of  hydrochloric  acid,  potassium, 
calcium,  aluminium,  and  zinc  chlorides,  ferric  chloride 
and  hydroxide,  and  silver  nitrate  with  albumin  and 
glutin  have  been  made  and  some  additional  measure¬ 
ments  were  carried  out  with  glycine.  The  results 
for  hydrochloric  acid,  potassium  and  calcium  chlor¬ 
ides,  and  silver  nitrate  indicate  heats  of  reaction  of 
less  than  1000  g.-cal.  and  suggest  an  adsorption 
process  rather  than  a  true  chemical  reaction.  A 
molecular  compound  is  formed  between  potassium 
chloride  and  glycine,  and  the  heat  of  reaction  is 
about  1700  g.-cal.,  being  much  greater  than  the 
values  obtained  with  albumin  or  glutin  (200 — 300 
g.-cal.).  The  heats  of  reaction  of  ferric,  aluminium, 
or  zinc  chlorides  with  the  proteins  have  negative 
values  (about  —2000  g.-cal.),  a  fact  which  is  attributed 
to  hydrolysis  of  the  complexes.  In  the  system 
glycine-ferric  chloride,  the  production  of  ferric 
hydroxide  was  shown  experimentally. 

E.  S.  Hedges. 

Special  cases  and  transition  phenomena  in  the 
thixotropy  of  ferric  oxide  sols.  W.  Heller 
(Kolloid-Z.,  1930,  50,  125— 130).— An  investigation 
of  the  thixotropy  of  ferric  hydroxide  sols  has  shown 
that  with  decreasing  coagulation  value  the  concen¬ 
tration  of  sol  and  of  electrolyte  necessary  for  the 
appearance  of  thixotropy  steadily  falls.  More  con¬ 
centrated,  sensitive  sols  are  the  more  readily  thixo¬ 
tropic  and  the  gels  formed  arc  more  transparent. 
Particularly  unstable  ferric  oxide  sols  set  in  time  to 
"  thixolabile  ”  gels,  which  arc  regarded  as  a  transition 
form.  An  attempt  is  made  to  connect  the  phenomena 
of  thixotropy  and  syneresis.  E.  S.  Hedges. 

Formation  of  Liesegang  rings  and  the  peptis- 
ation  effect  of  the  gel.  L.  N.  Mukiierjee  and 
A.  C.  Chatterji  (Kolloid-Z.,  1930,  50,  147—159).— 
Directions  are  given  for  the  preparation  of  periodic 
structures  of  a  number  of  insoluble  sulphates,  ferro- 
cyanidcs,  ferricyanidcs,  cyanides,  phosphates,  and 
silicates  in  silicic  acid  gel.  Although  in  most  of  these 
<ases  the  general  rule  was  observed  that  with  de¬ 
basing  concentration  of  the  diffusing  electrolyte  the 
‘“stance  between  the  bands  increases,  exceptions 
'ret«  noticed  in  the  cases  of  zinc,  nickel,  and  ferrous 


cyanides,  nickel  ferrieyanide,  and  cobalt  ferrocyanide, 
where  an.  effect  similar  to  that  reported  by  Hedges 
and  Henley  (A.,  1928,  1323)  for  periodic  structures  of 
arsenious  sulphide  was  noted.  Experiments  on  the 
effect  of  diffusing  excess  of  one  of  the  reagents  into 
a  gel  containing  the  reagents  in  equivalent  propor¬ 
tions  showed  that  in  general  one  of  the  reagents  is 
alwrays  more  effective  than  the  other  in  producing 
periodic  structures,  suggesting  that  these  structures 
are  produced  by  a  true  coagulation  process.  When 
the  gel  already  contains  silver  chromate  as  a  sol,  the 
diffusion  of  salts  of  thorium,  cerium,  aluminium,  lead, 
barium,  zirconium,  titanium,  silver  nitrate,  and 
sodium  phosphate  causes  periodic  coagulation  ;  the 
authors  do  not  agree  therefore  with  the  view  that 
release  of  supersaturation  by  the  diffusion  of  a  com¬ 
mon  ion  (Hedges,  Chem.  and  Ind.,  1929,  48,  233)  may 
be  the  cause  of  the  production  of  the  precipitate,  and 
they  maintain  that  it  is  a  true  coagulation.  The 
experiments  support  the  view  that  the  formation  of 
this  type  of  periodic  structure  is  due  to  the  coagulation 
of  a  peptised  sol.  E.  S.  Hedges. 

Effect  of  temperature  on  the  isoelectric  point. 
I.  I.  Shukov  and  V.  F.  Matusevitsch  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  1683— 1689).— The  iso¬ 
electric  point  of  0-5 — 2-0%  gelatin  remains  constant 
at  p, i  5-28  during  the  interval  30 — 40°.  In  acid 
solution,  the  pa  is  constant  over  this  temperature 
interval,  but  in  alkaline  solution  it  is  slightly  lower  at 
the  higher  temperature.  R.  Truszkowski. 

Magnetophotophoresis  and  electrophoto¬ 
phoresis.  F.  Ehrenhaet  (Compt.  rend.,  1930, 
190,  263 — 265). — Observations  have  been  made  on 
the  influence  of  magnetic  and  direct  or  alternating 
electric  fields  on  the  transverse  and  longitudinal 
movements  of  particles  of  radius  10-4  to  lO-5  cm., 
illuminated  by  a  beam  of  light.  J.  Grant. 

Swelling  of  cellulose  and  its  affinity  relations 
with  aqueous  solutions.  I.  Experiments  on 
the  behaviour  of  cotton  cellulose  and  regenerated 
cellulose  in  sodium  hydroxide  solution,  and 
their  theoretical  interpretation.  S.  M.  Neale 
(J.  Text.  Inst.,  1929,  20,  t.373— 399).— Swelling, 
absorption,  and  heat  of  reaction  phenomena  of  cotton 
and  regenerated  cellulose  in  contact  with  sodium 
hydroxide  solutions  have  been  investigated  and  a 
theory  is  advanced  to  explain  the  effects  observed 
both  by  the  author  and  by  previous  workers.  It  is 
assumed  that  cellulose,  behaving  as  a  very  weak 
monobasic  acid,  forms  a  sodium  salt  to  an  extent 
increasing  with  the  concentration  of  the  sodium 
hydroxide.  Excess  alkali  diffuses  into  the  mechanic¬ 
ally  separable  cellulose  phase  in  amount  determined 
by  Donnan’s  thermodynamic  equation  of  membrane 
equilibrium,  and  the  resulting  unequal  distribution  of 
ions  causes  osmosis,  which  distends  the  cellulose  until 
the  osmotic  pressure  is  balanced  by  the  forces  arising 
from  the  cohesion  of  the  gel.  If  the  sodium  hydroxide 
solution  be  replaced  by  a  large  excess  of  water,  the 
cellulose  sodium  salt  is  hydrolysed,  the  osmotic 
pressure  falls,  and  the  cellulose,  although  recovered 
chemically  unchanged,  is  permanently  distorted  if 
the  osmotic  pressure  has  been  sufficiently  high.  The 
theory  accounts  for  the  fact  that  the  swelling  of  the 
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cellulose  is  greatest  in  solutions  of  moderate  concen¬ 
tration,  and  that  it  is  greater,  and  the  optimum  con¬ 
centration  lower,  at  low  temperatures.  Taking  the 
experimental  values  of  the  absorption  of  water  from 
the  sodium  hydroxide  solution  as  basis,  it  predicts 
accurately  the  corresponding  alkali  sorptions  over  the 
concentration .  range  0-5 — 23  molal.  Over  the  whole 
range  of  sodium  hydroxide  concentrations  up  to  satur¬ 
ation  the  curve  for  heat  of  reaction  of  regenerated 
cellulose  is  in  fair  quantitative  .agreement  with  the 
theoretical  postulate  of  salt  formation  according  to 
the  law  of  mass  action.  With  purified  cotton  less 
heat  is  liberated  except  in  the  concentration  range 
where  the  swelling  of  the  cotton  hairs  is  great,  whilst 
mercerised  cotton  occupies  an  intermediate  position. 
These  differences  between  the  forms  of  cellulose  are 
explained  in  terms  of  an  “  accessibility  factor,”  which 
is  always  near  to  unity  for  viscose  cellulose,  and  for 
cotton  increases  as  the  material  swells.  The  theor¬ 
etical  aspects  of  the  distribution  of  sodium  hydroxide 
between  cellulose  and  water,  the  behaviour  of  cellulose 
as  a  solid  colloidal  acid,  osmotic  pressure  relations, 
effects  of  temperature,  etc.,  and  the  assumptions  and 
approximations  involved  in  the  elaboration  of  the 
theory,  arc  discussed.  B.  P.  Ridoe. 

Elastic  properties  of  wool  in  organic  liquids. 

J.  B.  Spearman  (Trans.  Faraday  Soc.,  1930,  26, 
01 — 09). — Hydroxylic  compounds  with  small  mole¬ 
cules  are  unique  among  organic  liquids  in  the  marked 
influence  which  they  exert  on  the  elastic  properties 
of  the  wool  fibre,  the  potential  energy  ,  of  extension, 
for  instance,  being  much  reduced.  This  effect  is 
probably  due  both  to  their  adsorption  on  polypeptide 
linkings  of  adjacent  molecules  and  to  solvolysis  of 
anhydride  linkings.  Saturated  aliphatic  monohydric 
alcohols  higher  in  the  series  than  n-propyl  alcohol 
are,  however,  comparatively  inert  and  are  adsorbed 
only  very  slightly,  from  which  it  is  concluded  that 
the  capillary  spaces  in  the  fibres  are  of  approximately 
the  same  size  as  the  propyl  alcohol  molecule. 

R.  CUTHILL. 

Plastic  and  pseudo-plastic  flow.  A.  de  Waele 
(J.  Rheology,  1930, 1, 139 — 147). — Pseudo-plastic  sub¬ 
stances  arc  instanced  by  cellulose  nitrate  sols,  gelat- 
ing  gelatin  sol,  some  liquid-liquid  emulsions,  etc., 
and  are  distinguished  from  plastic  substances  by 
exhibiting  no  observable  yield  point  or  rigidity,  whilst 
indicating  departure  from  Poiseuille’s  law  when 
examined  plastometricallv.  The  relation  between 
shearing  stress  and  rate  of  shear  is  discussed  for  these 
types  of  systems.  It  is  concluded  that  departure 
from  the  state  of  true  molecular  dispersion  in  fluids  is 
attended  by  departure  from  linearity  in  the  stress- 
shear  relation,  the  function  being,  in  part  at  least, 
parabolic.  This  parabolic  curve  may  simulate  line¬ 
arity  at  its  upper  points.  True  plastic  systems 
resemble  pseudo-plastic  systems  at  a  rate  of  shear 
above  a  certain  critical  value,  the  rigidity  component 
manifesting  itself  at  low  values  of  shear.  Rigidity 
vanishes  progressively  as  the  rate  of  shear  increases. 

E.  S.  Hedces. 

Manipulation  of  jelly  strength,  testing  appar¬ 
atus.  G.  Spencer  (J.  Physical  Chem.,  1930,  34, 
654 — 655).- — Details  of  •  manipulation  and  testing  of 


the  apparatus  previously  described  (this  vol.,  160) 
are  given.  L.  S.  Theobald. 

Pectographic  examination  of  solutions  of 
dyes.  P.  Barit  (G'ompt.  rend.,  1930,  190,  48S— 
490;  cf.  A.,  1929,  136). — Pcctographs  have  been  pre¬ 
pared  for  eleven  dyes  from  solutions  in  water,  alcohol, 
and  acetone.  The  deposits  were  of  three  types  :  .1 
crystalline,  B  continuous  sheet  (gelatinous),  and  C 
small  isolated  points,  type  B  characterising  a  lyophile 
and  type  C  a  lyophobe  colloid.  In  most  cases  mix¬ 
tures  of  two  types  occurred,  and  deposits  of  types  II 
or  C  gradually  changed  to  A.  Type  B  occurs  most 
frequently,  and  tends  especially'  to  predominate  as 
the  mol.  wt.  increases.  C.  A.  Silberrad. 

Relation  between  acids  and  pectin  in  jelly 
formation.  G.  Spencer  (J.  Physical  Chem.,  1930, 
34,  410 — 417). — The  data  of  Tarr  (Univ.  Del.  Expt. 
Sta.  Bull.  No.  134,  1923)  on  the  effect  of  various 
acids  on  the  p,{  value  of  a  1  %  pectin  sol  are  discussed. 
It  is  claimed  that  pectin  does  not  reduce,  but  increases 
the  hydrogen-ion  concentration  as  a  result  of  prefer¬ 
ential  anion  adsorption.  Pectin  has  no  buffering 
action.  L.  S.  Theobald. 

Temperature  of  flames,  and  their  content  of 
atomic  hydrogen.  G.  Ribatjd  (Compt.  rend., 
1930,  190,  369— 371).— Using  Bjcrrum’s  figures  (A., 
1912,  ii,  540)  for  specific  heat  and  the  degree  of 
dissociation  of  carbon  dioxide  and  water,  Langmuir’s 
value  (A.,  1926,  550)  for  the  degree  of  dissociation 
and  100,000  g.-cal.  for  the  heat  of  dissociation  of  H2, 
the  temperatures  of  the  flames  in  the  reactions 

(i)  H2-fO,  (ii)  C2H2-foO,  and  (iii)  C2H2+20  are  cal¬ 
culated  to  be  (i)  2850°,  (ii)  3200°,  and  (iii)  2975°,  the 
last  agreeing  sufficiently  well  with  Henning  and 
Tingwaldt’s  figure  3100°  (A.,  1928,  826).  If  the  dis¬ 
sociation  of  H2  be  ignored  the  figures  are  (i)  3050°, 

(ii)  37S0°,  and  (iii)  3875°.  The  fractions  of  H2  dis¬ 
sociated  arc  calculated  as  (i)  0-26,  (ii)  0-65,  and 

(iii)  0-28,  whilst  the  actual  percentages  of  atomic 
hydrogen  in  the  flames  are  approximately  (i)  10, 
(ii)  13-5,  and  (iii)  17  (by  volume). 

C.  A.  Silberrad. 

Equilibrium  between  nitrogen  and  carbon 
dioxide  in  the  electric  arc.  H.  V.  Tartar  and 
J.  L.  Hoard  (J.  Amer.  Chem.  Soc.,  1930,  52,  156— 
163 ;  cf.  Krase  and  Mackey,  A.,  1928,  1324).  —In  the 
synthesis,  by  the  electric  arc,  of  nitric  oxide  from  air, 
carbon  dioxide  acts  largely  as  a  diluent.  The  reaction 
N2+2CO.>=2NO-f-  2CO  in  the  electric  arc  has  been 
investigated.  Some  nitrogen  peroxide  was  formed. 
When  65  inilliamp.  were  passed  through  mixtures  of 
nitrogen  and  carbon  dioxide  at  760  mm.  the  best 
yield  of  nitric  oxide  was  1  %,  in  comparison  with  6% 
from  air  under  similar  conditions.  Decrease  of  pres¬ 
sure  did  not  change  the  equilibrium.  The  yield  of 
nitric  oxide  rose  30 — 40%  when  the  current  ivte 
increased  by  50%.  J.  G.  A.  Griffiths. 

Equilibria  in  sulphur  dioxide  solutions.  W.  B. 
Campbell  and  0.  Maass  (Canad.  J.  Res.,  1930,  2, 
42 — 64). — The  vapour  pressures  and  densities  of 
sulphur  dioxide  solutions  have  been  measured  between 
20°  and  120°,  and  the  conductivities  between  5°  and 
110°.  The  values  ( x  103)  of  the  apparent  dissociation 
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constant  [H1HS03']/[H2S03]+[S02]  are  0°  31-3,  20° 
19-6,  25°  17-3,  40°  11-4.  The  true  dissociation  con¬ 
stant  of  sulphurous  acid,  [H'][HS03']/[H2S03],  is  at 
least  as  large  as  0-031.  C.  W.  Gibby. 

Dissociation  constants  of  some  inorganic 
acids  from  solubility  measurements.  W.  V. 
Bhagwat  and  i\r.  R.  Dhar  (J.  Indian  Chem.  Soc., 

1929,  6,  S07 — 822). — The  dissociation  constants  of 
hvpophosphorous,  chromic,  hydrofluoric,  iodic,  titanic, 
antiraonic,  boric,  vanadic,  tungstic,  and  molybdic 
acids  have  been  determined  from  the  solubilities  of 
benzoic,  carbonic,  and  acetic  acids  in  solutions  of 
their  sodium  and  potassium  salts  (cf.  A.,  1929,  135). 
The  formula  K=K1a(c—b-\-a)l(b—a)2  (where  a  is  the 
solubility  of  the  sparingly  soluble  acid  in  water,  b  its 
solubility  in  the  salt  solution  of  concentration  c,  K 
the  dissociation  constant  of  the  unknown  acid,  and 
A'j  that  of  the  sparingly  soluble  acid)  is  specific  for 
monobasic  acids.  Taking  into  consideration  the 
basicity  of  the  acid  of  which  the  dissociation  constant 
is  required,  and  allowing  for  incomplete  ionisation  of 
the  various  substances  used,  a  general  expression  is 
deduced  for  the  nth  dissociation  constant  of  an  acid. 
Assuming  that  the  salts  ionise  completely  and  that 
the  weak  acids  do  not  ionise,  this  becomes  Kn= 
nKa{nc—(b—a)}l(b—a)2.  If  the  acid  for  which  the 
dissociation  constant  K  is  assumed  is  monobasic,  this 
becomes  identical  with  the  first  equation  above.  The 
circumstances  that  the  dissociation  constant  continues 
to  increase  with  dilution  of  the  salt  solution  and  that 
the  more  dilute  is  the  acid  solution  the  lower  is  the  value 
of  the  dissociation  constant  of  the  unknown  acid 
have  been  explained  on  this  basis.  J.  W.  Smith. 

Equilibria  involving  complex  ions  of  silver 
and  the  free  energy  of  silver  compounds.  M. 
Randall  and  J.  O.  Halford  (J..  Amer.  Chem.  Soc., 

1930,  52,  178—191). — Solubilities  of  silver  bromide, 
iodide,  and  thiocyanate  in  aqueous  potassium 
thiocyanate  at  25°  are  recorded.  From  solubility 
measurements,  the  free  energy  changes  at  25°  are 
determined :  AgCl(s)+2NH4OH(aq.)=Ag(NH3)2‘+ 
Cl'-f 2^0(1),  3472  g.-cal. ;  Mg,0(s)+2NH40H(aq.)= 
Ag(NH3)2’ -j-  OH ' + 1 ' 5H„0  (I ) ,  674  g.-cal.;  AgCN(s)+ 
HG^aq.HH'+AgiCNj-'  6038  g.-cal.;  AgCl(s)-f 
2HCN(aq.)=Ag(CN)2'+2H-.f Cl',  1  l,902g.-cal.  From 
the  solubilities  of  precipitated  and  hexagonal  silver 
iodide  in  aqueous  potassium  cyanide  at  25°,  the  free 
energy  changes  are  :  AgT  (ppt . ) -f-2CN'= Ag  (CN)2' + 1 ', 
'3201  g.-cal. ;  AgI(ppt.)=AgI(hex.),  —531  g.-cal. 
Other  free  energy  changes  are  calculated  from  existing 
data.  Standard  free  energy  of  formation  is  computed 
f°r:  Ag(S03)2"',  -226,545  g.-cal. ;  Ag(NH3)2\ -4003 
g-eal. ;  HAg(CN)2,  72,047  g.-cal. ;  AgCN(s),  38,499 
g-cal. ;  Ag(CN)2',  72,047  g.-cal.  J.  G.  A.  Griffiths. 

Distribution  of  ammonia  between  toluene  and 
aqueous  silver  ammonia  chloride  and  hydroxide, 
^d  of  hydrogen  cyanide  between  benzene  and 
Aqueous  hydrogen  silver  cyanide.  M.  Randall 
J.  O.  Halford  (J.  Amer.  Chem.  Soc.,  1930,  52, 
^2 — 19-4). — It  is  deduced  from  these  determinations 
the  activity  coefficient  of  ammonia  in  aqueous 
ammonia  chloride  and  of  hydrogen  cyanide  in 
^wus  hydrogen  silver  cyanide  is  unity  at  25°. 

J.  G.  A.  Griffiths. 


Internal  equilibrium  in  sulphur.  II.  Amor¬ 
phous  sulphur  (SM)  as  a  gel  and  the  Tyndall 
effect  in  liquid  sulphur.  D.  L.  Hammiok  and 
M.  Zvegintzov  (J.C.S.,  1930,  273—277). — Previous 
observations  (A.,  1928,  956)  indicated  that,  in  certain 
circumstances,  molten  sulphur  can  be  chilled  without 
the  separation  of  amorphous  sulphur  (SM),  and  that, 
unlike  solid  SM,  it  then  remains  miscible  with  carbon 
disulphide  and  other  solvents.  Experiment  has  shown 
that  itself  is  readily  soluble  in  various  solvents 
above  120°,  although,  under  the  conditions  of  the 
experiments,  transformation  into  soluble  SA  could  not 
have  taken  place.  In  explanation,  it  is  suggested 
that  S„  is  a  gel  and  this  appears  to  be  confirmed  by 
the  fact  that  the  Tyndall  effect  is  observed  in  pure 
molten  sulphur.  This  view  removes  the  difficulty  in 
accounting  for  the  observation  that,  although  is 
metastable  with  respect  to  crystalline  sulphur,  the 
latter  is  much  more  soluble.  M.  S.  Burr. 

Iron-nitrogen  system.  S.  Epstein,  H.  C.  Cross, 
E.  C.  Groesbeck,  and  I.  J.  Wymore  (U.S.  Bur. 
Stand.  J.  Res.,  1929,  3,  1005— 1027).— The  iron- 
nitrogen  alloys  obtained  by  heating  electrolytic  iron 
in  ammonia  have  been  investigated  by  thermal, 
micrographic,  and  X-ray  analysis  and  the  data 
obtained  have  been  incorporated  into  a  tentative 
iron-nitrogen  diagram  using  the  diagrams  of  Sawyer 
(B.,  1923,  933)  and  Fry  (ibid.,  1074)  as  a  basis. 
Three  nitride  layers  have  been  observed  for  which 
the  compositions  Fe2N,  Fe4N,  and  Fe„N  are  suggested ; 
the  last-named  has  a  face-centred  cubic  structure 
and  Fe4N  a  hexagonal  close-packed  structure.  In 
the  diagram  the  eutectoid  horizontal  is  placed  at 
600°  and  a  peritectoidal  horizontal  at  675°  is  found 
in  alloys  with  3 — 6%  N.  Between  4  and  6%  N  the 
alloys  consist  of  (Fe0N-f  Fe4N)  and  between  6  and 
11%  N  of  (Fc4N+Fe2N).  In  specimens  of  steel  con¬ 
taining  2-5%  Al,  0-85%  Mo,  and  0-25%  C  nitrided 
at  500 — 700°  only  one  nitride  layer  was  observed ;  this 
had  a  hexagonal  close-packed  structure  and  appeared 
yellowish  in  the  microstructure.  A.  R.  Powell. 

Equilibrium  diagram  of  [the  system]  nickel 
and  chromium.  S.  Nishigori  and  M.  Hamasumi 
(Sci.  Rep.  Tohoku  Imp.  Univ.,  1929, 18,  491 — 502). — 
The  fact  that  chromium  has  a  body-centred  and  nickel 
a  face-centred  cubic  lattice  indicates  that  the  pre¬ 
viously  accepted  equilibrium  diagram  of  the  nickel- 
chromium  system,  which  postulates  a  continuous 
series  of  solid  solutions  with  a  minimum  at  1295°,  is 
incorrect.  This  has  been  confirmed  by  thermal  and 
micrographical  analysis.  The  results  of  this  work 
show  that  there  are  two  series  of  solid  solutions  forming 
a  eutectic  with  50%  Cr,  m.  p.  1320°.  The  solid 
solubility  of  nickel  in  chromium  rises  from  8%  at  20° 
to  36%  at  the  eutectic  temperature  and  that  of 
chromium  in  nickel  from  35  to  46%.  Extrapolation 
of  the  liquidus  and  solidus  at  the  chromium  end 
indicates  that  the  m.  p.  of  pure  chromium  is  not  less 
than  1650°.  X-Ray  examination  failed  to  prove 
the  existence  of  any  allotropic  transformation  in 
chromium,  hence  no  eutectoidal  change  was  found  in 
the  system.  A.  R.  Powell. 

High-temperature  equilibrium  between  silicon 
nitride,  silicon,  and  nitrogen.  W.  B.  Hincke 
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and  L.  R.  Brantley  (J.  Amer.  Chem.  Soc.,  1930, 
52,  48 — 52). — The  reaction  Si3N4=3Si+2N2  has  been 
studied  between  1 606°  and  1 802°  Abs.  The  equilibrium 
pressures  are  represented  by  2-3  log,„  p(atm.)= 19-75  — 
44,500/T,  whence  the  free  energy  change  at  1  atm.  is 
176,300— 78-35 T  g.-cal.  J.“G.  A.  Griffiths. 

Heterogeneous  equilibria  in  mixtures  of  water, 
ether,  and  a  metallic  salt.  (Mlle.)  O.  Guempel 
(Bull.  Soc.  chim.  Belg.,  1929,  38,  443— 177).— The 
equilibria  in  the  ternary  systems  composed  of  water 
and  ether  and  uranyl  nitrate,  zinc  iodide,  or  cadmium 
iodide  have  been  studied  and  the  results  represented 
diagrammatieally.  R.  Cuthill. 

Effect  of  }>u  on  the  precipitation  of  zinc  am¬ 
monium  phosphate.  T.  R.  Ball  and  M.  S.  Ac.russ 
(J.  Amer.  Chem.  Soc.,  1930,  52,  120— 124).— Quan¬ 
titative  precipitation  of  zinc  as  zinc  ammonium  phos¬ 
phate  occurs  between  pn  6-4  and  6-9.  The  precipitate 
is  not  crystalline  beyond  pH  7-0.  The  precipitating 
agent  (5—10  g.  of  ammonium  chloride,  10  c.c.  of 
2AT-sodium  or  ammonium  aoetate,  10  c.c.  of  10% 
diammoniuni  hydrogen  phosphate  in  150  c.c.  of  solu¬ 
tion)  has  p,t  7-5,  but  heating  on  the  water-bath  for 
2  hrs.  causes  an  automatic  adjustment  of  pH.  Outside 
the  range  pa  5-1 — 7-7  precipitation  is  very  incomplete. 

J.  G.  A.  Griffiths. 

Quaternary  system  water,  sodium  chloride, 
sulphate,  and  nitrate.  A.  Chretien  (Caliche, 
1929, 11,  195— 201).— See  A.,  1929,  1388. 

Equilibria  between  water  and  the  nitrates  and 
sulphates  of  sodium  and  potassium.  E.  Cornec, 
H.  Krombach,  and  A.  Spack  (Caliche,  1929,  11, 
202 — 225). — A  more  detailed  account  of  work  already 
published  (A.,  1929,  767). 

Prediction  of  phase  equilibria  by  application 
of  the  theory  of  thermodynamic  potential.  J.  J. 
van  Laar  (Chem.  Weekblad,  1930,  27,  66—74).— 
Mathematical.  Thermodynamic  considerations  are 
applied  to  the  vapour  pressure  of  pure  substances 
and  of  binary  mixtures,  and  especially  to  the  vapour 
pressure  of  water  containing  dissolved  gas  at  high 
pressures.  The  osmotic  pressure  of  dilute  solutions 
is  also  discussed.  H.  F.  Gillbe. 

Calculation  of  the  fugacities  of  a  solution. 
C.  van  Lerberghe  (Bull.  Acad.  roy.  Belg.,  1930, 
[v],  16,  94 — 102;  cf.  A.,  1928,  1096).— Mathematical. 
Experimental  partial  molal  volume  data  can  be  used 
in  the  formula  deduced  in  the  previous  paper  to 
calculate  the  fugacities  of  the  constituents  of  a  liquid 
mixture.  O.  J.  Walker. 

De  Donder's  chemical  kinetics,  and  stable 
and  metastable  equilibria.  R.  Defay  (Bull. 
Acad.  roy.  Belg.,  1930,  (v],16, 73 — 83). — Mathematical. 
The  conditions  of  equilibrium  to  which  De  Donder’s 
theory  (this  vol.,  277)  leads  are  discussed. 

0.  J.  Walker. 

Thermodynamics  of  systems  with  several 
equilibria.  N.  yon  Raschevsky  (Z.  Phvsik,  1930, 
59,  562—563;  cf.  A„  1929,  509;  this  voh,  25).— To 
illustrate  the  theory  already  put  forward,  the  system 
resulting  from  the  dissolution  of  two  substances  A  and 
B,  between  which  a  reversible  reaction  takes  place, 
A  —  B,  is  investigated.  If  the  solution  is  not  dilute 


the  opposing  effect  of  the  dissolved  molecules  must 
be  taken  into  account.  Assuming  the  presence  of 
collision  forces  decreasing  rapidly  with  distance,  and 
of  attractive  forces,  weaker,  but  also  decreasing  with 
distance,  such  a  system  can  have  several  equilibria, 
and  should  show  the  hy-steresis  phenomena  referred 
to  in  previous  work.  A.  J.  Mee. 

Thermodynamics  of  caoutchouc.  I.  Caout¬ 
chouc  as  a  system  of  two  phases.  L.  S.  Ornsteix, 
(Miss)  J.  G.  Eymers,  and  J.  Wouda  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  1235 — 1242).— A 
method  is  described  for  the  simultaneous  measure¬ 
ment  of  the  stress  and  strain  in  the  cross-section  of 
caoutchouc  for  a  range  of  short-period  extensions. 
Indications  of  a  phase  change  are  obtained,  the  trans¬ 
ition  point  being  displaced  by  change  of  temperature. 
From  the  Clapeyron  equation  a  change  in  length  for 
constant  stress  is  indicated,  and  this  is  shown  by 
experiment  to  be  about  5%,  from  which  the  heat  of 
transition  is  calculated  as  4xl0*3  g.-cal.  per  unit 
volume.  The  linear  expansion  of  raw  caoutchouc  is  j 
found  to  bo  positive,  which  must  cause  a  cooling 
effect  on  straining;  the  observed  heating  effect  is 
attributed  to  hysteresis.  N.  M.  Blioh, 

Limiting  beats  of  dissolution  of  hydrated 
sodium  thiosulphate  and  magnesium  sulphate. 

J.  Perreu  (Compt.  rend.,  1930,  190,  429 — 431). — 
The  mean  values  obtained  by  the  direct  and  indirect 
methods  (cf.  A.,  1929,  1238)  are  in  good  agreement 
viz.,— 7-50  for  sodium  thiosulphate  and  — 4T6  g.-cnl. 
for  magnesium  sulphate.  Specific  heat  data  for  solu¬ 
tions  of  the  former  at  14 — 34°  are  also  recorded. 

J.  Grant, 

Thermochemistry  of  the  compounds  in  the 
system  Ca0-Al203-Si02.  II.  Heat  of  dissolu¬ 
tion  of  calcium  hydroxide  in  hydrochloric  acid. 

T.  Thorvaldson  and  W.  G.  Brown  (J.  Amer.  Chem. 
Soc.,  1930,  52,  80 — 87). — Calcium  hydroxide  prepared 
by  treating  calcium  oxide  with  :  ( a )  steam  at  150°, 

( b )  water  vapour  at  21°,  (c)  water  vapour  at  21°  (but 
unlike  a  and  b  not  dried  over  calcium  oxide),  had 
heats  of  dissolution  in  HC1,200H20  at  20°  of  551*0, 
554-0,  and  550-8  g.-cal,  per  g.  of'CaO,  respectively. 
Corresponding  heats  of  wetting  with  saturated  calcium 
hydroxide  solution  at  20°  were  TO,  3-3,  and  0-5  g.-cal. 
per  g.  of  CaO.  Calcium  hydroxide  b  retained  the  form 
of  the  original  calcium  oxide  and  absorbed  water 
more  readily  than  the  a  form,  which  consisted  of 
microscopic  plates  and  prisms.  J.  G.  A.  Griffiths. 

Heats  of  combustion  and  formation  of  aromatic 
nitro-compounds.  W.  H.  Rinkenbach  (J.  Ainer. 
Chem.  Soc.,  1930,  52,  115— 120).— Heats  of  combus 
tion  of  21  aromatic  nitro-compounds  have  been  deter¬ 
mined  :  nitronaphthalene,  6878-3  g.-cal. /g.  (const- 
vol.) ;  I  :  5-dinitronaphthalene,  5298-9  ;  1  :  8-diniVre-  ’ 
naphthalene,  5286-1 ;  1 :3:S-trinitronaphthalene,4223LJ' 
m-nitroaniline,  5463-9;  2  : 4-dinitroaniline,  3933-9 ; 
s-trinitroaniline,  2962-2 ;  2:3:4:  6-tetranitroaniline, 
2411-1;  p-nitrophcnol,  4900-0  ;  2  : 4-dinitrophenol. 
3526-7  ;  picric  acid,  2687-2 ;  4  :  6-dinitro-2-ainino- 
phenol,  3408-3;  p-nitrobenzaldehyde,  5250-6;  -s-tri- 
nitrobenzaldehyde,  3035-0;  5-trinitrotoluene,  359S-9; 
2:4: 6-trinitrophenylmethylnitroamine,  2924-4 ;  2 :4 :C- 
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trinitro-'M-xylene,  4039-4 ;  2:4:  6-trinitroresoreinol, 
2202-8;  2 :4:6-trinitroanisole, 3236-1 ;  s-trinitrochloro- 
benzene,  2609-4;  hexanitrodiphenylamine,  3011-7; 
m-dinitrobenzene,  4149-4.  Existing  values  for  seven  of 
these  compounds  (Garner  and  Abernethy,  A.,  1921, 
ii,  435)  suggest  that  tbe  new  values  may  be  0-7% 
low.  Heats  of  formation  and  nitration  are  calculated. 

J.  G.  A.  Griffiths. 

;  Heat  of  formation  and  constitution  of  com¬ 
pounds  of  cobaltous  halides  with  amines. 
W.  Hiebf.r  and  F.  Muhlbauer  (Z.  anorg.  Chem., 
1930,  186,  97 — 118). — The  heats  of  formation  of 
compounds  of  cobaltous  chloride,  bromide,  and  iodide 
with  aniline,  pyridine,  hydrazine,  ethylencdiaminc, 
and  o-phenylenediaminc  have  been  determined.  The 
results  show  that  the  evolution  of  heat  per  mol.  of 
amine  added  decreases  as  complete  saturation  is 
approached.  The  heat  of  formation  of  the  hydrazine 
compounds  approximates  to  that  of  the  ethylene- 
diamine  compounds,  showing  that  1  mol.  of  hydrazine 
occupies  two  co-ordination  places ;  on  the  other  hand, 
o-phenylenediamine  behaves  co-ordinatively  as  a  uni¬ 
valent  compound.  Comparison  of  the  heat  of  form¬ 
ation  of  the  cobaltous  halide  amines  from  solid  halide 
and  gaseous  amines  shows  close  similarity  in  the 
figures  for  the  corresponding  pyridine,  aniline,  and 
ammonia  derivatives.  In  the  case  of  the  hexapyridine 
cobaltous  iodide  compound  the  heat  evolution  is  8-5 
s  g.-cal.  per  mol.  of  pyridine,  which  is  about  the  same 
|  as  that  for  the  tetrapyridine  chloride;  the  hexa- 
|  pyridine  chloride  and  bromide  are  unknown,  as  they 
would  have  a  lower  heat  of  formation  than  this. 
Tor  a  similar  reason  compounds  with  more  than  4 
mols.  of  aniline  or  2  mols.  of  hydrazine  are  unknown. 
The  following  compounds  are  described  : 

CoBr„,2NH,Ph ;  CoBr2,3en;  CoBr2,l-5cn;  CoCl2,  en ; 
CoCLj',3  en ;  CoI2,2NH2Ph  ;  CoI2,3cn;  CoI2,6C5H5N; 
CoI2,2C5H5N.  A.  R.  Powell. 

Conductometric  behaviour  of  sodium  chloride 
solutions.  F.  Giordani  and  T.  Maresca  (Gaz- 
zetta,  1929,  59,  878 — 891). — Measurements  have 
been  made  of  the  viscosities  and  conductivities  of 
0-5— 4-5iY-solutions  of  sodium  chloride  between  10° 
and  60°.  The  results  are  used  to  calculate  the  Ghosh 
expression  AT— log  1/a— 6'~13.  For  a  given  temper¬ 
ature  the  values  of  K  decrease  with  increase  of  con¬ 
centration.  In  the  dilute  solutions  K  increases  with 
rise  of  temperature,  but  in  the  more  concentrated 
solutions  decreases  with  rise  in  temperature.  The 
results  are  in  general  agreement  with  the  theory  of 
Ghosh,  but  indicate  the  existence  of  some  cause  which 
tends  to  make  the  increase  of  the  dielectric  constant 
the  medium  with  the  concentration  greater  than 
that  calculated  from  the  internal  pressure. 

O.  J.  Walker. 

Conductometric  behaviour  of  sodium  hydr¬ 
oxide  solutions.  F.  Giordani  and  T.  Maresca 
(Gazzetta,  1929, 59, 892 — 904:  cf.  preceding  abstract). 
"-Similar  measurements  have  been  made  for  N- 
to  G.Y-solutions  of  sodium  hydroxide  for  the  same 
tttnperature  range.  The  calculated  values  of  a,  the 
‘fegree  of  dissociation,  are  very  nearly  equal  to  the 
c®Tesp0nding  values  for  sodium  chloride  at  like  con- 
wntrations,  and  do  not  vary  much  with  the  temper¬ 


ature.  The  curve  of  K  plotted  against  the  concen¬ 
tration  passes  through  a  minimum. 

O.  J.  Walker. 

Conductometric  behaviour  of  solutions  of 
sodium  chloride  and  hydroxide.  F.  Giordani 
and  T.  Maresca  (Gazzetta,  1929,  59,  905 — 913  ;  ■  cf. 
preceding  abstracts). — The  viscosities  and  conduct¬ 
ivities  of  solutions  containing  both  sodium  chloride 
and  sodium  hydroxide  have  been  measured  between 
10°  and  60°.  The  experimental  values  of  the  con¬ 
ductivity  satisfy  fairly  well  an  expression,  based  on 
the  Ghosh  theory,  for  the  conductivity  of  solutions 
containing  two  binary  uni-univalent  electrolytes  with 
a  common  ion,  if  the  variation  of  the  mobility  of  the 
ions  with  viscosity  of  the  medium  is  taken  into 
account.  O.  J.  Walker. 

Supposed  maximum  in  the  molecular  con¬ 
ductivity  of  certain  electrolytes.  A.  Berthoud 
(Helv.  Chim.  Acta,  1930, 13,  17 — 21). — It  is  suggested 
that  the  supposed  maximum  in  the  molecular  con¬ 
ductance  curves  of  certain  electrolytes  arises  from 
experimental  errors  introduced  through  the  methods 
used  in  diluting  the  electrolyte  solutions.  Measure¬ 
ments  of  the  conductance  at  dilutions  from  125  to 
4000  litres,  in  which  special  precautions  were  adopted 
in  the  diluting  process,  fail  to  show  maxima  in  the 
cases  of  benzenesulphonic  acid,  trichloroacetic  acid, 
picric  acid,  potassium  permanganate,  sodium  ammon¬ 
ium  hydrogen  phosphate,  normal  potassium  phos¬ 
phate,  and  sodium  chromate.  F.  G.  Tryhorn. 

Non-aqueous  solutions  and  the  conductivity 
of  typical  binary  salts.  P.  Walden  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  1 — 45).— A  lecture, 

C.  W.  Gibby. 

Solubilities  and  conductivities  of  inorganic 
and  organic  compounds  in  hydrogen  fluoride. 

K.  Fredeniiagen  and  G.  Cadenbach  (Z.  physikal. 
Chem.,  1930,  146,  245 — 2S0). — Fluorides  are*  more 
soluble  in  hydrogen  fluoride  than  in  water  and  yield 
the  same  ions  in  each.  Chlorides,  bromides,  iodides, 
cyanides,  and  azides  are  either  insoluble  or,  as  in  the 
case  of  the  alkali  and  alkaline-earth  salts,  decompose 
into  a  fluoride  and  the  corresponding  acid.  The 
halogen  acids  are  not  appreciably  soluble  nor  do  they 
yield  ions.  Most  of  the  solutions  are  good  conductors, 
comparable  with  the  best  conductors  in  aqueous  solu¬ 
tion,  and  solutions  of  such  widely  differing  compounds 
as  water,  potassium  fluoride,  silver  fluoride,  alcohols, 
and  organic  acids  lead  to  the  same  value  of  AK  , 
viz.,  about  260.  The  only  anion  present  is  F',  and 
its  high  rate  of  migration  compared  with  that  of  the 
cations  H30",  R-C02H2‘,  or  R-OH,'  probably  accounts 
for  the  constant  value  of  AK.  In  some  cases  H30’ 
and  F'  are  the  only  conductors  present,  c.g.,  R-OH+ 
2HF=RF+H30'+F'.  The  observations  are  ex¬ 
plained  by  Fredeniiagen ’s  theory  of  affinity.  Exist¬ 
ing  data  on  the  solubility  of  various  compounds  in 
hydrogen  fluoride  have  been  supplemented  and  cor¬ 
rected.  F.  L.  Usher. 

Conductivity  of  hydroxides  and  alkoxides  of 
alkali  metals  (lithium,  sodium,  potassium)  in 
methyl,  ethyl,  n-propyl,  isobutyl,  and  isoamyl 
alcohols.  M.  Hlasko,  M.  Kadenac6wna,  and  A. 
Salit6wna  (Rocz.  Chem.,  1930,  10,  1 — 701.  -  The 
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molecular  and  limiting  conductivities  and  the  con¬ 
ductivity  coefficients  of  lithium,  sodium,  and  potass¬ 
ium  hydroxides  in  the  above  alcohols  have  been  deter¬ 
mined,  as  well  as  those  of  the  three  corresponding 
methoxides  in  methyl  alcohol,  and  of  sodium  n-prop- 
oxide  in  w-propyl  alcohol.  The  mobilities  of  the 
following  ions  in  methyl  alcohol  at  25°  are  :  Li'  30-7, 
Na*  38-1,  K'  47-3,  OH'  59-7,  and  OMe'  56-7;  in  ethyl 
alcohol,  Li'  14-7,  Na'  19-2,  K'  22-4,  and  OH'  22-3. 
The  conductivity  coefficients  increase  in  the  order 
LiOH,  NaOH,  KOH,  and  the  differences  between 
tho  values  obtained  augment  as  the  dielectric  constant 
of  the  medium  diminishes.  The  ionio  radii  calculated 
from  the  Debye-Hiickel  formula  are  of  the  order  of 
JO"8  cm.,  and  increase  as  the  dielectric  constant  of 
the  medium  diminishes.  For  a  given  medium  the 
radius  increases  as  the  at.  wt.  of  tho  ion  diminishes. 

R.  Truszkowski. 

Conductivity  of  magnesium  ethyl  iodide  in 
ethereal  solution.  N.  V.  Kondyrev  and  A.  K. 
Suzi  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1913 — 
1922). — A  different  degree  of  association  is  found  for 
each  separate  concentration  of  magnesium  ethyl  iodide 
in  ethereal  solution.  The  quantity  of  magnesium 
iodide  formed  as  a  by-product  in  the  preparation  of 
magnesium  ethyl  iodide  increases  with  the  volume  of 
ether  taken  as  solvent.  Magnesium  iodide  is  present 
as  MgIg,2Et20,  and  not  as  a  complex  salt  with 
magnesium  ethyl  iodide.  R.  Truszkowski. 

Potential  of  metals  in  pure  licpiids.  E.  Topo- 
rescu  (Compt.  rend.,  1930,  190,  300—302). — If  two 
different  metals  are  placed  in  contact  with  certain 
ure  liquids  there  is  a  difference  of  potential  set  up 
etween  the  two  metals.  This  difference  of  potential, 
which  may  bo  zero  in  some  cases,  does  not  appear  to 
bear  a  direct  relationship  to  the  dielectric  constant 
of  tho  liquid.  The  behaviour  of  zinc  and  platinum 
in  the  series  of  alcohols  from  methyl  to  amyl  alcohol 
inclusive  has  been  investigated.  The  potential  is 
found  to  depend  on  tho  preliminary  treatment  of 
the  surface  of  the  zinc,  a  polished  surface  giving  a 
lower  value  than  one  scratched  by  a  file.  The 
potential  also  decreases  towards  a  limiting  value  with 
time.  When  measurements  were  made  under  com¬ 
parable  conditions  the  values  obtained  increased 
gradually  from  0-517  volt  in  methyl  alcohol  to  0-692 
volt  in  amyl  alcohol.  The  values  of  the  dielectric 
constants  for  the  same  alcohols  fall  from  33-2  to  16-0. 
The  product  of  the  degree  of  association  of  tho  alcohol 
and  the  molecular  volume  increases  with  the  potential. 
It  is  suggested  that  there  is  a  relationship  between 
the  potential  obtained  and  the  molecular  structure 
of  the  liquid.  M.  S.  Burr. 

Potential  of  lead-lead  ion.  M.  Randall  and 
(Miss)  J.  Y.  Cann  (J.  Amer.  Chem.  Soc.,  1930,  52, 
5S9 — 592). — The  potential  of  the  lead-lead  ion  elec¬ 
trode  has  been  determined  by  measurements  of  the 
lead  (in  saturated  amalgam)-lead  nitrate  electrode, 
combined  by  flowing  liquid  junctions  of  lead  nitrate- 
potassium  nitrate,  and  potassium  nitrate-potassium 
chloride  with  a  silver-silver  chloride  electrode.  The 
standard  potential  of  the  lead  ion  is  found  to  be 
0-1203  volt,  and  the  free  energy  of  formation  —5551 
g.-cal.  at  25°.  J.  W.  Smith. 


Antimony  electrode  for  determination  of 
hydrogen-ion  concentration.  I.  Standardis¬ 
ation  of  an  antimony  electrode  in  buffer  solutions 
and  calculation  of  pu.  A.  Itano  (Ber.  Ohara 
Inst,  landw.  Forsch.,  1929,  4,  273 — 277). — A  stick  of 
metallic  antimony  7  mm.  in  diameter  and  40  mm. 
long,  smoothed  with  emery  and  soldered  to  a  copper 
lead,  is  used  as  the  electrode.  In  Clark’s  and  in 
Kolthoff’s  buffer  solutions  this  electrode  gives  results 
very  close  to  those  of  the  hydrogen  electrode. 

0.  J.  Walker. 

Biilmann’s  quinhydrone  electrode.  IV.  Com¬ 
parative  study  of  quinhydrone  and  hydro- 
quinhydrone  electrodes.  A.  Itano  and  S.  Ara- 
kawa  (Ber.  Ohara  Inst,  landw.  Forsch.,  1929,  4,  255— 
264). — In  presence  of  dextrose,  alcohol,  ammonia,  and 
various  buffer  solutions  the  quinhydrone  electrode 
gives  more  satisfactory  values  of  plt  than  the  hydro- 
quinhydrone  electrode  (both  compared  with  the  hydro¬ 
gen  electrode)  if  the  readings  are  taken  within  1  minute 
after  adding  the  quinhydrone.  In  general,  lower 
values  are  obtained  with  the  hydroquinhydrone  elec¬ 
trode,  especially  when  pn  is  greater  than  7.  In  con¬ 
junction  with  the  above  electrodes  the  simplified 
saturated  calomel  electrode  gives  slightly  larger  pn 
values  (about  0-05)  than  the  standard  0-liV-electrode. 

O.  J.  Walker. 

Tables  of  pa  values  corresponding  to  E.M.F. 
measurements  with  hydroquinhydrone,  quin¬ 
hydrone,  hydrogen,  and  antimony  electrodes 
against  0-1  Ar-  and  saturated  calomel  and  quin¬ 
hydrone  standard  electrodes.  A.  Itano  (Ber. 
Ohara  Inst,  landw.  Forsch.,  1929,  4,  199 — 253).— 
The  calculated  values  of  ^1. if. F.  and  at  18°  are 
tabulated  for  the  complete  plt  range.  Tables  for 
temperature  correction  are  also  given. 

O.  J.  Walker. 

Comparison  method  for  determining  ionisation 
constants  with  a  quinhydrone  reference  electrode. 

H.  D.  Kirschman,  B.  Wingfield,  and  H.  J.  Lucas 
(J.  Amer.  Chem.  Soc.,  1930,  52,  23 — 28).— By  a 
potentiometric  comparison  method  which  largely 
eliminates  variable  liquid  junction  potentials,  the 
Ostwald  ionisation  constants  of  benzoic  acid  and 
p-cyanobenzoic  acid  are  found  to  be  C-7  X  10-5  and 
3-1  X 10"4,  respectively  (cf.  Valby  and  Lucas,  A.,  1929,  j 
1384;  and  others).  The  cell  employed  is  Pt,  0-09.Y- 
KC1  +  0-0LV-HC1  +  quinhydronc(satd.)|0  09Ar-KCl  -f  ! 
anY-H A + qu inhydrone(satd . ) ,  Pt,  where  aflV-HA  repre¬ 
sents  concentrations  of  hydrochloric  acid  between  j 
0-02iV  and  0  0003-V  in  one  series  of  experiments  and  j 
the  corresponding  concentrations  of  the  acids  to  be  j 
studied  in  the  other  series.  J.  G.  A.  Griffiths.  j 

Application  of  the  quinhydrone  electrode  to 
solutions  of  phenols  and  cresols.  P.  E.  Rolleb 
(J.  Physical  Chem.,  1930,  34,  367— 372).— The  quin¬ 
hydrone  electrode  has  been  used  to  determine  the  pu 
of  approximately  0TJ/-solutions  of  phenol  and  the 
cresols,  and  the  dissociation  constants  have  been 
calculated  on  the  assumption  that  the  number  of 
phenol  or  cresol  ions  is  equal  to  that  of  the  hydrogen 
ions.  L.  S.  Theobald. 

Oxidation-reduction  potential  rK.  J.  Bar- 
baudy  (Chim.  et  Ind.,  1930,  23,  14 — 29). — A  review 
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of  the  theory  of  oxidation-reduction  potentials,  based 
mainly  on  the  work  of  Clark  and  other  workers,  and 
of  the  applications  to  biochemical  problems. 

0.  J.  Walker. 

Oxidation  potential  of  the  lead  dioxide  elec¬ 
trode  in  perchloric  acid  solution.  D.  J.  Brown 
and  J.  C.  Zimmer  (J.  Amer.  Cliem.  Soc.,  1930,  52, 
1—6). — The  standard  oxidation  potential  of  lead 
dioxide  in  solutions  of  unit  hydrogen-ion  activity  is 
computed  to  be  1-467  volts  at  25°  from  determinations 
of  the  E.M.F.  of  the  cells  (Pt),PbO2|0-l — 0-000LY- 
Pb(C104)2,  0-1— 0-001 AYHC104|H2,(Pt).  It  is  sug¬ 
gested  that  the  high  values  obtained  with  freshly- 
prepared  lead  dioxide  electrodes  are  due  to  physical 
strains,  and  the  decrease  of  potential  after  the  period 
of  stability  is  due  to  the  formation  of  lead  ions. 
The  period  of  stability  is  increased  by  plating  the 
electrode  slowly.  Fluctuations  of  the  potential  of 
the  hydrogen  electrode  in  lead  chlorate  solutions  are 
proportional  to  the  concentration  of  lead  ions  and 
become  negligible  when  that  is  less  than  0-01.3/ . 

J.  G.  A.  Griffiths. 

Effect  of  hydrogen-ion  concentration  on  the 
electrode  potential  of  iron.  A.  L.  MoAulay  and 
G.  L.  White  (J.C.S.,  1930,  194— 199).— The  equi¬ 
librium  electrode  potential  at  the  surface  of  pure  iron 
in  air-free  solutions  of  varying  pu  has  been  inves¬ 
tigated.  The  variation  of  potential  with  pu  may  be 
represented  by  two  intersecting  straight  lines,  increase 
of  potential  with  being  less  rapid  in  the  alkaline 
region.  The  same  relation  is  obtained  in  the  alkaline 
region  whether  the  anion  in  the  buffer  is  chloride  or 
phosphate,  but  in  the  acid  part  it  is  specific  for  each 
anion.  It  is,  however,  practically  independent  of 
concentration.  The  results  are  reproducible  up  to 
Ph  10,  above  which  a  film  of  oxide  is  probably  formed. 
The  results  are  discussed  and  it  is  suggested  that  the 
iron  is  probably  behaving  as  a  hydrogen  electrode 
Bhowing  overvoltage.  Experiments  have  also  been 
made  in  solutions  which  were  not  air-free,  The  results 
were  complicated  and  not  reproducible.  In  phosphate 
solutions  there  exists  a  definite  critical  pu  (between 
7-5  and  8-5)  on  the  alkaline  side  of  which  the  equi¬ 
librium  potential  of  a  freshly-ground  electrode  ultim¬ 
ately  reaches  —0-3  Volt,  and  on  the  acid  side  —0-8 
volt.  In  chloride  solutions  no  such  critical  pu  is 
observed.  M.  S.  Burr. 

Concentration  cells  in  ethyl  alcohol.  IV. 
Mixtures  of  sodium  and  potassium  iodides. 
J-R.  Partington  and  H.  G.  Simpson  (Trans.  Faraday 
Soc.,  1930,  26,  147—154;  cf.  A.,  1929,  269).— The 
Z’.J/.F.  of  the  cells  Ag|AgI,NaI,0-LY-(HaI+KI), 
001Y-AgI|Ag,  and  Ag|AgI,NaI,0-LV-(NaI  +  KI), 
0'02.Y-AgI|Ag  in  ethyl-alcoholic  solution  has  been 
measured  for  a  scries  of  mixtures  of  sodium  and  potass¬ 
ium  iodides.  At  the  concentrations  employed  the  iso- 
hvd.ric  principle  does  not  hold  in  alcoholic  solution.  The 
activity  coefficient  of  sodium  iodide  in  these  solutions 
Spends  on  the  concentration  of  the  potassium  iodide  in 
fte  solution  and  not  solely  on  the  total  concentration  of 
mixture  as  postulated  by  G.  N.  Lewis  for  the 
adivity  coefficient  of  a  strong  electrolyte  in  a  dilute 
elution  of  mixtures  of  strong  electrolytes  of  the  same 
valency  type.  F.  G.  Tryhorn. 


Behaviour  of  glass  electrodes  of  different 
compositions.  D.  A.  MaoInnes-  and  M.  Dole 
(J.  Amer.  Chem.  Soc.,  1930,  52,  29 — 36;  cf.  Hughes, 

A. ,  4928,  370;  Elder,  this  vol.,  50). — The  suitability 
of  specially  prepared  glasses  for  electrodes  (A.,  1929, 
673)  has  been  investigated  with  respect  to  potentials 
in  the  diaphragm,  resistance,  and  trustworthiness  in 
alkaline  solution.  The  best  of  the  glasses  studied 
has  the  composition  Si02  72,  Na20  22,  CaO  6%. 
The  P.D.  between  an  electrode  of  this  glass  and  the 
hydrogen  electrode  is  constant  in  solutions  of  pa  as 
great  as  9-5,  although  this  limit  is  lower  in  concentrated 
salt  solutions.  Different,  but  steady  P.D.  were  ob¬ 
served  in  solutions  of  higher  pn.  The  substitution  of 
lithium  or  potassium  for  sodium  gives  rise  to  inferior 
electrodes.  Hard  glasses  show  large  variable  poten¬ 
tials  in  the  diaphragm  and  high  resistances,  and  are 
untrustworthy  in  alkaline  solutions. 

J.  G.  A.  Griffiths. 

Influence  of  magnetic  field  and  electrolyte 
agitation  on  electrolytic  potential.  V.  Sihvonen 
and  G.  Kerkkanen  (Suomen  Kem.,  1929,  2,  54 — 
60). — The  true  field  action  of  a  medium  strength 
electromagnet  on  an  electrode  potential  is  only  seldom 
apparent.  In  addition  to  the  known  paramagnetic 
positive  effect  of  a  concentrated  ferric  salt  solution 
on  an  iron  electrode,  a  negative  diamagnetic  effect  is 
also  observed  when  an  iron  magnet  encased  in  copper 
is  placed  in  a  concentrated  cupric  ammonium  chloride 
solution.  The  true  magnetic  potential  variations 
appear  and  disappear  gradually  in  contradistinction 
to  the  momentary  oscillation-like  effect  on  the  poten¬ 
tial  caused  by  movement  of  the  electrode  during 
magnetisation.  Violent  agitation  of  the  electrolyte 
generally  makes  more  positive  an  annular  electrode 
which  has  an  active  interior  surface  and  is  made  of  a 
metal  less  noble  than  hydrogen.  S.  K.  Tweedy. 

Polarisation  phenomena.  F.  Giordani  and 

B.  Focaccia  (Gazzetta,  1929,  59,  914 — 926). — An 

oscillographic  method  for  measuring  the  potential  at 
an  electrode  during  polarisation  and  depolarisation 
is  described.  Preliminary  measurements  showing  the 
anodic  and  cathodic  behaviour  of  smooth  platinum 
electrodes  in  30%  potassium  hydroxide  solution  are 
recorded.  0.  J.  Walker. 

Overvoltage  in  the  electrolytic  production  of 
hydrogen.  E.  Baars  (Sitzungsber.  Ges.  Bcford. 
ges.  Naturwiss.,  1928,  63,  213 — 320;  Chem.  Zentr., 
1929,  ii,  1779 — 1780). — There  is  no  minimum  value 
of  the  hydrogen  overvoltage  in  the  sense  of  a  value 
which  varies  with  the  material  of  the  electrode  and 
deviates  from  the  thermodynamic  deposition  potential. 
The  overvoltage  increases  logarithmically  with  in¬ 
creasing  current  density.  At  constant  current  density 
the  overvoltage  (except  at  mercury  electrodes)  in¬ 
creases  with  the  duration  of  electrolysis.  Diminution 
of  the  overvoltage  on  opening  the  polarising  circuit 
is  logarithmic,  with  a  specific  velocity  coefficient  for 
each  metal  equal  to  that  for  its  increment  with 
increasing  current  density.  The  potential  of  the 
cathode  is  related  linearly  to  the  number  of  hydrogen 
atoms  in  its  surface,  this  being  always  smaller  than 
would  form  a  unimolecular  layer.  Hence  the  gas-film 
theory  is  rejected.  A.  A.  Eldridoe. 
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Photochemical  transformations  and  photo¬ 
electric  cells.  S.  Schlivitch  (Compt.  rend.,  1930, 
190,  302 — 303). — It  has  been  observed  (A.,  1929, 
1393)  that  the  combination  :  Ptjuranino  solution|Pt 
gives  a  different  E.M.F.  after  illumination  according 
to  whether  it  is  under  atmospheric  pressure  or  under 
reduced  pressure.  This  may  be  accounted  for  by 
oxidation.  After  successive  periods  of  illumination 
under  atmospheric  pressure  the  E.M.F.  is  reduced. 
This  may  be  explained  by  supposing  that  the  photo¬ 
oxidation  process  is  not  reversed  in  the  dark.  If 
glycerol  is  present,  however,  the  same  E.M.F.  is 
obtained  after  each  illumination,  due  to  hydrogenation 
of  the  oxidised  product  by  the  glycerol  in  the  dark, 
thus  giving  a  pseudo-reversible  reaction.  The  cell 
may  thus  be  regarded  as  a  photo-electric  accumulator. 
It  has  also  been  shown  that  the  E.M.F.  varies  with 
the  amount  of  oxygen  dissolved  in  the  solution. 

M.  S.  Burr. 

Application  of  effects  associated  with  elec¬ 
trodes  of  unequal  surface  to  observations  on  the 
formation  of  colloidal  systems.  A.  Dumanski 
and  T,  A.  Granskaya  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  1819 — 1831). — Schtschukarev’s  observation 
(cf.  A.,  191G,  ii,  172)  that  a  P.D.  is  set  up  between 
two  plates  of  platinum  of  unequal  size  when  these 
are  immersed  in  a  solution  in  which  some  reaction 
is  proceeding  is  applied  to  the  study  of  the  form¬ 
ation  of  ferric  hydroxide  gel,  the  P.D.  disappearing 
with  the  disappearance  of  ferric  ions  from  solution 
on  the  progressive  addition  of  ammonia  solution. 
Characteristic  S-shaped  curves  are  obtained  for  this 
system,  whilst  under  analogous  conditions  different- 
curves  are  obtained  with  copper  sulphate  or  aluminium 
chloride.  This  difference  is  due  probably  to  change 
of  valency  of  iron.  R.  Truszkowski. 

Velocity  of  a  bimolecular  reaction  in  a  homo¬ 
geneous  system.  S.  C.  Horning  (J.  Physical 
Chem.,  1930,  34,  427  — 428). — A  theoretical  derivation 
of  the  equation  for  the  velocity  of  a  reaction  from  the 
simplest  assumptions.  L.  S.  Theobald. 

Exact  method  of  ascertaining  the  bimolecular 
course  of  a  chemical  reaction.  K.  Sandved 
(Forh.  Kong.  Norske  Vidensk.  Sclskab.,  1930,  2, 
159 — 162). — Theoretical.  A  more  exact  method  of 
determining  the  order  of  a  reaction  from  observations 
of  its  early  stages  is  described  and  applied  to  bimole¬ 
cular  reactions.  J.  A.  V.  Butler. 

Reaction  between  hydrogen  and  oxygen.  D. 
Alexeev  and  D.  Avanessov  (Z.  Physik,  1930,  59, 
864 — 871). — Mixtures  of  oxygen  and  hydrogen  have 
been  exploded  at  various  temperatures  and  pressures 
in  an  apparatus  described.  The  extent  of  the  reaction 
(or  explosion)  wave  in  a  mixture  of  the  gases  is  a 
typical  chain  reaction.  Several  probable  courses  are 
discussed.  From  the  fact  that  this  reaction  wave  is 
not  propagated  at  certain  definite  temperatures  and 
pressures,  the  maximum  time  during  which  an  excited 
atom  may  retain  its  energy  can  be  calculated.  It 
has  been  found,  from  a  study  of  the  extent  of  the  flame 
reaction  in  a  hydrogen-oxygen  mixture,  that  this  is 
possible  so  long  as  the  distance  of  the  oxygen  molecule 
docs  not  exceed  a  limiting  value.  Calculations  of  the 


probable  “life”  of  an  excited  hydrogen  atom  give 
the  probable  value  of  10_<J  sec.  W.  R.  Angus. 

Gaseous  combustion.  W.  A.  Bone  (Nature, 
1930,  125,  274 — 275). — A  discussion  of  David  and 
Davies’  view  (this  vol.,  166).  L.  S.  Theobald. 

Limits  of  combustion  of  inflammable  mixtures 
of  vapour  and  air  at  low  pressures.  E.  Berl  and 
E.  Hartmann  (Z.  physikal.  Chem.,  1930, 146,  2S1 — 
293 ;  cf.  B.,  1927,  546). — The  range  of  combustion 
over  which  explosion  is  possible  becomes  narrower 
with  decreasing  pressure  for  mixtures  of  air  with 
ether,  acetone,  hexane,  ci/c/ohexane,  or  benzene, 
and  no  reaction  takes  place  below  a  certain  limiting 
pressure.  This  critical  ignition  pressure  decreases 
with  increase  in  the  energy  of  ignition,  with  increasing 
ease  of  oxidation  of  the  vapour,  and  with  rise  of 
temperature.  Dilution  with  nitrogen  always  narrows 
the  combustion  region.  F.  L.  Usher. 

Extinction  of  methane  flames  by  water  vapour. 
H.  F.  Coward  and  J.  J.  Gleadall  (J.C.S.,  1930, 
243 — 248). — The  limits  of  inflammability  of  methane- 
air  mixtures  containing  water  vapour  have  been 
determined.  The  effect  of  water  lies  between  that 
of  carbon  dioxide  and  that  of  nitrogen  (cf.  A.,  1926, 
805).  The  order  of  the  extinctive  effect  of  the  six 
diluent  gases  (carbon  tetrachloride,  carbon  dioxide, 
water,  nitrogen,  helium,  and  argon)  is  that  of  their 
molecular  heat  capacities,  with  the  exception  of 
helium,  the  abnormal  position  of  which  is  ascribed 
to  its  high  thermal  conductivity.  The  effect  of  water 
is  rather  greater  than  would  be  expected  from  its 
specific  heat,  owing  to  the  absorption  of  heat  in  the 
dissociation  of  complex  water  molecules. 

J.  A.  V.  Butler. 

Theory  of  flame  motion.  P.  J.  Daniell  (Proc. 
Roy.  Soc.,  1930,  A,  126,  393— 405).— For  the  hori¬ 
zontal  propagation  of  flame  through  a  still  mixture 
in  circumstances  such  that  the  pressure  produced  by 
the  combustion  is  freely  vented  into  the  atmosphere, 
it  is  shown  that,  when  certain  assumptions  are  made 
and  cooling  is  neglected,  the  velocity  V  relative  to  the 
unburned  gas  is  given  by  the  formula  F2=constantX 
kf/cp,  where  k  is  the  conductivity,/ the  rate  of  reaction, 
c  the  specific  heat,  and  p  the  density.  The  constant 
is  non-dimensional  and  depends  on  the  temperature 
of  ignition,  the  heat  of  reaction,  and  the  manner  in 
which  the  reaction  takes  place.  Cooling  introduces  a 
term  rvhicli  reduces  the  velocity,  and  the  analysis 
shows  that  if  the  cooling  is  sufficiently  great  the 
propagation  of  flame  is  impossible.  There  is  thus  a 
positive  lower  limiting  velocity  as  well  as  an  upper 
ideal  limit  for  a  given  mixture  under  various  con¬ 
ditions  of  cooling.  A  variation  of  the  mixture  pro¬ 
duces  a  variation  in  the  rate  of  reaction /  and  affects  V 
through  this  term.  L.  L.  Bircumshaw. 

Influence  of  an  electric  field  on  the  com¬ 
bustion  of  gases.  A.  E.  Malinovski  and  F.  A. 
Lavrov  (Z.  Physik,  1930,  59,  690— 696).— The 
influence  of  an  electric  field  on  the  velocity  of  pro¬ 
pagation  of  flame  in  explosive  mixtures  of  methane, 
ethylene,  and  acetylene,  respectively,  with  deficiency 
of  air  has  been  investigated.  Under  these  conditions 
carbon  is  deposited  on  the  negative  pole.  A  lowering 
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of  the  velocity  of  propagation  was  observed  in  the 
neighbourhood  of  the  saturation  point  of  the  con¬ 
ductivity  curve.  This  effect  increased  in  the  order 
methane,  ethylene,  acetylene,  i.e.,  with  increasing 
carbon  content  of  the  flame ;  in  the  last  case  it  led 
to  the  complete  stoppage  of  combustion.  Similar 
experiments  with  mixtures  of  hydrogen  and  air  led 
to  no  positive  results.  J.  W.  Smith. 

Thermal  decomposition  of  ozone.  H.  J. 
Schumacher  and  G.  Sprenger  (Z.  physikal.  Chcm., 
1930,  B,  6,  446 — 458). — The  thermal  decomposition 
of  ozone  has  been  investigated  in  an  apparatus  which 
prevented  contact  of  the  ozone  with  any  material 
other  than  glass  or  quartz.  The  velocity  coefficient, 
calculated  on  the  basis  of  a  bimolecular  reaction, 
increases  as  the  reaction  proceeds.  This  is  interpreted 
as  indicating  that  a  purely  bimolecular  reaction  is 
taking  place  uninfluenced  by  the  oxygen  present  or 
by  the  walls  of  the  vessel.  In  addition,  however, 
there  is  a  unimolccular  reaction  which  is  probably 
heterogeneous  and  takes  place  at  the  walls  of  the 
container.  The  theory  of  the  bimolecular  decom¬ 
position  of  ozone  is  discussed.  M.  S.  Burr. 

Thermal  reaction  between  bromine  and  ozone. 
B.  Lewis  and  H.  J.  Schumacher  (Z.  physikal.  Chern., 
1930,  B,  6,  423 — 440). — Investigations  previously 
described  (A.,  1929,  1156,  1395)  have  been  continued 
at  different  temperatures.  At  higher  temperatures, 
above  15°,  the  reaction  takes  place  in  the  gaseous 
phase  and  can  be  explained  most  satisfactorily  as  a 
chain  reaction.  Under  certain  conditions  an  explosion 
takes  place.  Experiments  at  temperatures  ranging 
from  —12°  to  13°,  and  for  different  partial  pressures 
of  bromine  and  ozone,  confirm  previous  results. 
These  results  are  explained  by  supposing  that  the 
period  of  induction  observed  (cf.  A.,  1929,  1395)  is 
due  to  the  formation  and  condensation  of  bromine 
oxide.  After  practically  all  the  bromine  has  been 
deposited  as  solid  bromine  oxide  on  the  walls  of  the 
vessel  the  rate  of  reaction  appears  to  become  constant 
if  sufficient  ozone  is  present.  Actually,  some  of  the 
oxide,  the  fraction  depending  on  the  temperature, 
decomposes,  giving  oxygen.  The  other  decomposition 
product  rapidly  reacts  with  more  ozone,  reproducing 
the  original  quantity  of  bromine  oxide,  which  again 
decomposes.  There  is  thus  tailing  place  in  the  solid 
phase  a  first  order  reaction  which  is  the  first  of  its 
kind  to  be  observed.  The  temperature  coefficient 
of  the  reaction  between  0°  and  10°  is  now  given  as 
3do  for  10°.  M.  S.  Burr. 

Low-temperature  oxidation.  II.  Ignition  of 
some  hydrocarbons  in  oxygen.  J.  S.  Lewis 
(J-C.S.,  1930,  58—74;  cf.  A.,  1929,  655).— A  simple 
Preliminary  apparatus  has  been  used  to  determine 
the  conditions  for  explosion  of  mixtures  of  some 
hydrocarbons  and  oxygen.  The  conditions  determin- 
1,ng  the  explosion  of  these  mixtures  on  progressive 
leafing  are  (a)  a  sufficiently  rapid  rise  of  temperature ; 
*tnore  rapid  rate  of  heating  tends  to  raise  the  ignition 
temperature  of  mixtures  of  paraffins  and  oxygen,  the 
^t  being  less  with  richer  mixtures,  but  this  is  not 
^own  in  the  case  of  the  olefines;  (6)  adequate  con¬ 
futation  of  oxygen,  and  (c)  a  concentration  of 
'O'drocarbon  above  a  certain  minimum,  which  rises 


rapidly  with  the  mol.  wt.  in  the  paraffin  series,  i.e., 
rises  with  the  instability  towards  oxygen.  Unsatur¬ 
ated  hydrocarbons  require  to  be  present  in  high 
concentration  and  to  be  heated  rapidly  in  order  that 
explosion  be  brought  about.  Rich  mixtures  show  a 
minimum  explosion  temperature,  but  with  paraffinic 
hydrocarbons  the  explosion  is  a  mild  one  of  low 
note  and  often  there  is  an  absence  of  flame  and  no 
carbon  deposit.  Maximum  violence  is  attained  when 
the  proportions  approach  those  for  complete  com¬ 
bustion.  There  are  so  many  disturbing  factors  in 
the  determination  of  the  relative  ignition  temper¬ 
atures  that  the  measurement  of  the  “  lag  ”  in  the 
case  of  cquimolecular  concentrations  at  some  point 
above  the  ignition  temperature  is  preferable  as  a 
measure  of  ignitibility.  The  results  obtained  are 
discussed  critically  with  reference  to  the  chain 
mechanism  of  the  reactions.  It  is  suggested  that  the 
successive  stages  in  the  combustion  of  paraffins  arc  : 
(«)  primary  dehydrogenation  yielding  unsaturated 
hydrocarbons ;  (b)  combination  of  the  latter  with 
oxygen  to  give  unstable  peroxides,  and  (c)  decom¬ 
position  of  the  peroxides  per  se  to  aldehydes,  which 
arc  further  oxidised  to  water  and  oxides  of  carbon  if 
the  mixtures  are  rich  in  oxygen.  The  explosion 
temperatures  determined  in  the  usual  way  are  raised 
by  materials  which  inhibit  oxidation  or  reduce  auto- 
oxidation,  e.g.,  lead  tetraethyl,  because  they  diminish 
the  number  of  fresh  chains  formed  in  unit  time, 
whereas  promoters  of  oxidation  by  surface  action 
raise  the  ignition  temperature  either  by  removing 
one  of  the  intermediate  products,  or,  according  to  the 
chain  mechanism,  by  increasing  the  rate  of  deactiv¬ 
ation.  J.  W.  Smith. 

Effect  of  ethane  and  nitrogen  on  the  rate  of 
thermal  decomposition  of  azomethane  at  low 
pressures.  H.  0.  Ramsperger  (J.  Physical  Chem., 
1930,  34,  669—671;  cf.  A.,  1927,  737).— The  com¬ 
bined  effects  of  ethane  and  nitrogen  produced  during 
the  thermal  decomposition  of  azomethanc  at  low 
pressures  (1  mm.)  are  shown  to  be  sufficient  to 
maintain  the  rate  of  reaction  at  its  initial  value; 
the  main  effect  is  due  to  ethane.  The  results  are 
discussed  in  the  light  of  reaction  rate  theories  pre¬ 
viously  advanced  (A.,  1927,  833). 

L.  S.  Theobald. 

Rate  of  formation  of  fumaric  acid  in  molten 
malic  acid.  P.  Herasymenko  and  Z.  Tyvonuk 
(Coll.  Czech.  Chem.  Comm.,  1930,  2,  77 — 82). — 
Heyrovsky’s  polarographic  method  has  been  applied 
to  the  determination  of  fumaric  acid  in  the  mixture 
resulting  from  the  melting  of  malic  acid.  The 
sensitivity  of  the  saturation  currents  towards  slight 
changes  in  the  rate  of  dropping  of  the  cathodic  mercury 
was  overcome  by  registering  on  the  same  polarogram 
the  rate  of  fall  of  the  saturation  currents  in  the 
solution  under  analysis  and  in  a  mixture  containing 
a  known  amount  of  fumaric  acid.  Measurements 
were  made  at  137°  and  157°.  The  fused  mass  becomes 
turbid  when  more  than  20%  of  fumaric  acid  has  been 
formed.  From  a  study  of  the  loss  of  water  from  the 
mass  and  from  acidity  changes  it  is  found  that  the 
production  of  fumaric  and  malomalie  acids  is 
simultaneous.  The  velocity  of  formation  of  fumaric 
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acid  in  a  mixture  of  97  06%  of  malic  acid  and  2-94% 
of  fumaric  acid  is  7-85  X  10-6  at  137°  and  6-37  X  10‘5 
at  157°.  The  calculated  critical  increment  is  approxi¬ 
mately  37,000  g.-cal.  The  coefficient  for  the  velocity 
coefficient  Jl  =  101j  X  e~a'!000:RT  is  of  the  same  order  as 
those  found  for  other  unimolecular  reactions. 

F.  G.  Tryhorn. 

Variation  with  temperature  of  the  relative 
rates  of  hydrolysis  of  glucosides.  E.  A.  Moel- 
wyn-Hughes  (J.  Gen.  Physiol.,  1930, 13,  317 — 321). — 
Since  the  ratio  of  the  velocity  coefficients  for  the 
hydrolysis  of  any  two  glucosides  determined  at  the 
same  temperature  varies  with  the  temperature  unless 
both  hydrotyses  possess  the  same  critical  increment 
(cf.  A.,  1929,  405),  deductions  from  previously 
reported  work  which  neglected  this  fact  require 
revision,  particularly  in  the  comparison  of  the  rates 
of  hydrolysis  of  glucosides  by  acids  at  high  temper¬ 
atures  and  by  enzymes  at  comparatively  low  temper¬ 
atures.  The  critical  increments  for  17  sugars  are 
tabulated.  C.  C.  N.  Vass. 

Phosphoric  acid.  I.  Decomposition  of  formic 
acid  by  means  of  phosphoric  acid.  J.  H.  Walton 
and  H.  M.  Stark  (J.  Physical  Chem.,  1930, 34,  359 — 
366). — At  120°,  sodium  formate  yields,  with  an  excess 
of  phosphoric  acid,  formic  acid  which  is  quantitatively 
decomposed  into  carbon  monoxide,  and  water. 
Measurements  of  the  rate  of  gas  evolution  show  that, 
after  a  period  of  induction,  thereaction  is  unimolecular. 
The  temperature  coefficient  is  1-82  approximately, 
and  kx  103  =  257.  The  reaction  is  inhibited  by  the 
addition  of  small  amounts  of  water  and  of  certain 
soluble  phosphates  and  the  relation  between  k  and 
the  amount  of  water  present  is  exponential.  Sul¬ 
phuric  acid  accelerates  the  reaction.  The  active 
agent  is  not  the  ortho-,  meta-,  or  pyro-acid ; 
another  form  of  phosphoric  acid  is  considered  to  bo 
responsible  for  the  dehydration  of  formic  acid. 

L.  S.  Theobald. 

Time  course  of  the  heat  effects  in  rapid 
chemical  changes.  I.  Apparatus  and  methods. 
II.  Reactions  of  acids,  bases,  amino-acids,  and 
proteins.  F.  J.  W.  Rouohton  (Proc.  Roy.  Soc., 
1930,  A,  126,  439—469,  470— 486).— I.  The  method 
of  Hartridge  and  Roughton  (A.,  1925,  ii,  47)  for 
studying  the  velocity  of  very  rapid  chemical  reactions 
has  been  modified  for  the  measurement  of  the  amount 
of  heat  liberated  in  rapid  reactions  within  periods  of 
0-01  sec.  or  less  from  the  beginning  of  the  reaction. 
Special  precautions  are  taken  to  ensure  that  the 
reagents  (about  4  litres  are  required  of  each),  their 
containers,  delivery  tubes,  mixing  chamber,  and 
observation  tube  are  all  at  the  same  temperature 
during  the  experiment.  Three  different  types  of 
thermocouple  are  used.  An  extensive  test  of  the 
physical  sources  of  error  involved  in  the  measurement 
of  temperature  of  rapidly  moving  fluids  by  means  of 
thermojunctions,  including  heat  conduction  effects, 
fluid  friction  effects,  thermo-elastic  effects,  and  local 
temperature  effects  in  the  neighbourhood  of  the 
thermo-junction,  indicates  that  it  is  possible  to 
measure  the  absolute  temperature  of  the  fluid  travell¬ 
ing  down  the  observation  tube  to  an  accuracy  of 
0-001°.  This  is  supported  by  measurements  of  the 


heat  of  neutralisation  of  hydrochloric  acid  by  sodium 
hydroxide.  Further  experiments  show  that  the 
method  is  equally  applicable  for  determining  the 
temperature  gradients  in  the  observation  tube,  when 
the  reaction  under  investigation  is  slow  enough  to 
“  occupy  ”  more  than  the  first  2  or  3  cm.  of  the  tube. 
The  temperature  difference  between  two  points  in 
the  observation  tube  in  such  circumstances  is  measur¬ 
able  to  an  accuracy  of  about  0-0002°.  It  is  proved 
that  any  possible  error  arising  from  stagnant  films 
in  the  neighbourhood  of  the  thermo-junction  is 
negligible.  A  further  improvement  of  the  sensitivity 
of  the  method  to  0-0001°  is  being  worked  out. 

II.  The  claims  advanced  for  the  method  described 
above  are  justified  by  a  study  of  the  time  relation¬ 
ships  of  the  heat  evolved  in  the  following  rapid 
reactions  :  (a)  the  neutralisations  of  typical  acids 
and  bases  (strong  and  weak) ;  (6)  the  reactions  of 
glycine  with  acids,  bases,  and  buffers ;  (c)  the  reactions 
of  the  blood  proteins  with  acids  and  bases,  and  (d.)  a 
single  experiment  on  the  reaction  between  carbon 
monoxide  and  hromoglobin.  The  experimental 
observations  confirmed  the  expectation  that,  of  the 
above  reactions,  only  those  of  carbonic  acid  with 
bases,  of  hydrogen  carbonate  with  acid,  and  of 
haemoglobin  with  carbon  monoxide  would  fail  to 
show  completion  of  the  heat  change  within  0-01— 
0-015  sec.  In  the  case  of  (d),  a  definite  temperature 
gradient  was  observed  down  the  observation  tube, 
and  the  heat  accompanying  the  reaction  is  spread 
out  over  a  period  of  about  0-05  sec.  Tho  physico¬ 
chemical  and  physiological  implications  of  the  results 
obtained  are  discussed.  L.  L.  Bekcumshaw. 

Temperature  coefficients  of  the  decomposition 
of  acetonedicarboxylic  acid  in  water.  E.  0. 
Who  (J.  Physical  Chem.,  1930,  34,  596—597;  cf. 
A.,  1928,  963). — The  velocity  of  decomposition  of 
acetonedicarboxylic  acid  in  aqueous  solution  has 
been  measured  at  0°,  10°,  20°,  30%  and  40°.  The 
values  of  the  critical  increment  calculated  by  means 
of  the  Arrhenius  equation  are  constant  over  the  range 
0 — 60°.  L.  S.  Theobald. 

Velocity  of  the  decomposition  of  diazo-com- 
pounds  in  water.  III.  E.  Yamamoto  (J.  Soc. 
Chem.  Ind.  Japan,  1929,  32,  352 — 357b  ;  cf.  this  voL, 
300). — The  influence  of  added  sodium  hydrogen 
carbonate  or  of  sodium  acetate  on  the  velocity  of 
decomposition  of  benzenediazonium  chloride  in  water 
at  0°  has  been  studied.  In  both  cases  the  added  salt 
causes  an  initial  rapid  decomposition  which  subse¬ 
quently  decreases  and  follows  a  unimolecular  law. 
The  influence  of  temperature  on  the  rate  of  decom¬ 
position  has  also  been  studied  over  the  range  0 — 30°; 
the  results  satisfy  the  Arrhenius  equation. 

F.  J.  Wilkes s. 

Velocity  of  the  reaction  between  halogen®- 
carboxylic  acids  and  sulphites.  I.  H.  J- 

Backer  and  W.  H.  van  Mels  (Rec.  trav.  chim.,  1930. 
49,  177 — 194). — The  reaction  between  the  potassium 
salt  of  a  halogeno-acid  and  potassium  sulphite  has 
been  studied  quantitatively  in  0*1  Absolution  at  25°  by 
iodometric  determination  of  the  unchanged  sulphite 
at  definite  time  intervals  with  the  view  of  elucidating 
-the  effect  of  the  nature  and  position  of  the  halogen 
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atom,  the  polar  and  steric  influence  of  alkyl  and 
negative  substituent  groups  and  other  halogen  atoms 
on  the  course  and  velocity  of  the  reaction  XHal-f- 
K2S0;,  — >-  X*SOsK-}-KHal,  and  the  concurrent  side 
reactions  of  reduction  and  hydrolysis.  The  following 
experimental  results  were  obtained,  the  discussion  of 
which  is  deferred  to  a  later  paper.  Under  the  above 
conditions  the  value  of  the  bimolecular  velocity 
coefficient  K  (concentration  in  g.-mols.  per  litre; 
time  in  minutes)  for  monochloro-,  monobromo-, 
and  monoiodo-acetic,  a-chloro-,  a-bromo-,  a-iodo-, 
p-chloro-,  3-bromo-,  and  (3-iodo-propionic,  and 
a  bromo-71-butjTic  acids  is,  respectively,  4-61,  454, 
793,  0  100,  13-4,  25-2,  0-532,  20-5  (0-5%  decom¬ 
position  of  acid  occurs),  32-0  (5%  decomposition), 
and  4-5  (3-5%  hydrolysis)  x  10-3.  With  a-bromo- 
isobutyric  acid  the  velocity  of  hydrolysis  of  the 
bromo-acid  greatly  exceeds  that  of  sulphonation 
(K  not  constant) ;  a-bromo-n-valeric  acid  suffers 
G-5%  decomposition  (X=2-34x  10-3) ;  a-bromoiso- 
valeric  acid  reacts  exceedingly  slowly  (K  =  0-037  X 
Iff3),  26%  of  the  bromo-acid  undergoing  hydrolysis 
during  the  15  days  over  which  measurements  were 
continued;  whilst  with  a-bromo-tt-hexoic  acid  the 
large  amount  of .  hydrolysis  destroys  the  constancy 
of  thevelocity  coefficient  for  sulphonation  (X= approx. 
1-5  x  10-3).  With  the  halogenodicarboxylic  acids, 
bromomalonic,  bromoethylmalonic,  and  monobromo- 
succinic  acid,  no  sulphonation  occurs,  the  main 
reaction  being  the  reduction  XHal+K2S03-f  H20= 
XH+HHal+K2S04,  the  value  of  K  not  being  constant. 
Potassium  chlorosulphoacetate  does  not  react  with 
potassium  sulphite  even  at  45°,  but  in  a  phosphate- 
buffered  solution  [j)n  6-7 — 6-43)  the  value  of  K  for  the 
corresponding  bromo-derivative  is  67  X 10'3.  Reduc¬ 
tion  also  occurs,  the  velocity  increasing  in  an  acid 
medium,  and  in  the  presence  of  an  equimolar  quantity 
of  potassium  carbonate  (maximum  possible,  5-6) 
the  value  9-1 X 1CH  is  obtained  for  the  reduction 
velocity  coefficient  of  the  reaction  SO,K-CHBr-C02K+ 
K2S03+K2C03+H20 — ->  S03K-CH2-C02K+K2S04 
+KRC03."  Similarly,  in  slightly  alkaline  solution 
(to  prevent  the  occurrence  of  reduction)  the  value 
of  K  for  the  sulphonation  reaction  with  dichloro-, 
and  chlorobromo-acetic  acids  is,  respectively,  0-117 
and  3-31 X  Iff-3.  The  reactions  with  dibromoacetic, 
aa'-dibromopropionic,  and  ap-dibromopropionic  acids 
are  complicated  by  side  reactions,  the  approximate 
values  of  K  being  2,  0-2,  and  3-2  x  lO-3,  respectively. 
In  a  phosphate-buffered  solution  aP-dibromosuccinic 
acid  gives  X=31-6x  10-3,  which  probably  applies  to 
the  reaction  (•CHBrC02K)2+K2S03+H,0  = 
CCH-C0,K),-|-Ii2S04+2HBr,  followed  bv 

(:ch-co2k)2+khso3=ch(so3k)(co2k)-ch2-co2k. 

The  velocity  of  the  original  sulphonation  reaction  is 
decreased  by  substitution  of  sodium  or  ammonium 
sulphito  for  the  potassium  salt,  the  values  of  K  for 
the  reaction  of  potassium,  sodium,  and  ammonium 
sulphites  with  potassium  bromoacetatc  being,  respec¬ 
tively,  454,  418,  and  400  XlO-3.  The  ratio  of  the 
velocity  coefficients  for  chloro-,  bromo-,  and  iodo- 
acetic  acid,  however,  is  approximately  the  same  with 
all  throe  alkali  sulphites,  the  values  being,  respec¬ 
tively,  1  :  98  :  172  (It);  1  :  101  :  176  (Na),  and 

1:104  :  174  (NH4).  J.  W.  Baker. 


Relative  reactivities  of  some  Grignard  re¬ 
agents  with  a  miscellany  of  compounds.  H. 
Gilman,  L.  L.  Heck,  and  N.  B.  St.  John  (Rec.  trav. 
chim.,  1930,  49,  212 — 215). — The  relative  velocities 
of  reaction  of  several  Grignard  reagents  with  com¬ 
pounds  of  different  types  have  been  determined  by 
refluxing  the  compound  with  a  10 — 20%  deficiency 
of  the  Grignard  reagent  in  ether  and  observing  the 
time  (<)  required  for  the  reaction  mixture  to  give  a 
negative  colour  test  (Gilman  and  Heck,  A.,  1929,  922) 
for  the  latter  reagent.  With  azobenzene  the  values 
of  t  (hours)  for  various  RMgX  compounds  are  as 
.follows  :  X=C1,  R=m-  and  tert.- Bu  0-25,  X=Br, 
R=?i-Bu  1-5,  iso-Bu  40,  scc.-Bu  0-25,  cyriohexyl  0-25, 
CHPh:CH-40,  Ph  168,p-McC„H4  >33,  X=I,  R=Me  6, 
Et  0-58,  Pr*  2-5,  n-Bu  2-5.  With  all  the  Grignard 
reagents  investigated  the  reaction  with  bcnzaldehyde 
was  very  rapid,  t  having  a  value  0-08  hr.  in  all  cases. 
The  values  of  t  for  the  reaction  of  magnesium  ?i- butyl 
bromide  and  magnesium  phenyl  bromide  with  tho 
following  compounds  are,  respectively,  ethyl  sulphate 
>20,  >20 ;  benzyl  chloride  23-0,  31-0 ;  ethyl  cinnam- 
atc  0-1,  0-12;  nitrobenzene,  acetophenone,  styryl 
methyl  ketone,  and  phenylcarbimide,  less  than  0'08 
in  all  cases ;  cupric  chloride  21-5,  0-16 ;  o-nitrotoluene 
0-19,  0-26;  nitrocymene  0-36,  1-43;  2-nitro-p- 
xylene  0-50,  1-37;  o-chloronitrobenzenc  0-23,  0-33; 
2  :  5-dichloronitrobenzene  0-22,  0-21 ;  and  1-nitro- 
naphthalene  0  53,  1-46.  Reaction  between  various 
Grignard  reagents  and  esters  of  benzoic  acid  is  almost 
instantaneous.  J.  W.  Baker. 

Factors  affecting  the  rate  of  Grignard  re¬ 
actions.  H.  Gilman  and  E.  L.  St.  John  (Rec. 
trav.  chim.,  1930,  49,  222 — 225). — The  effect  of 
concentration,  temperature,  solvents,  and  catalysts 
on  the  velocity  of  reaction  between  a  nitrile  (usually 
benzonitrilo)  and  magnesium  w-butyl  bromide  has 
been  studied.  The  velocity  is  increased  by  increased 
concentration  and  by  rise  in  temperature,  the  following 
being  the  number  of  hours  required  for  the  com¬ 
pletion  of  tho  reaction  (colour  test)  between  0-12  mol. 
of  benzonitrilo  and  0-1  mol.  of  magnesium  n-butyl 
bromide  at  the  respective  temperatures  :  33°,  4-36 ; 
57°,  0-46 ;  73°,  0-17 ;  boiling  di-w-butyl  ether,  0-06. 
The  effect  of  a  large  number  of  catalysts  was  tried. 
Chlorobenzene  has  a  definitely  accelerating  influence, 
whilst  lead  tetraethyl  had  a  pronounced  retarding 
effect  on  the  above  reaction,  but  no  effect  on  the 
velocity  of  interaction  of  n-valcronitrilc  and  mag¬ 
nesium  phenyl  bromide.  J.  W.  Baker. 

Chemical  kinetics  of  systems  hydrogen  per- 
oxide-electrocolloids.  H.  Damianovitch  and 
O.  P.  F.  Nicola  (Anal.  Asoc.  Q.ulm.  Argentina,  1929, 
17,  142 — 188). — The  loss  of  activity  of  colloidal 
solutions  of  gold  and  platinum  when  employed  in  the 
catalytic  decomposition  of  hydrogen  peroxide  has 
been  studied  by  measurement  of  the  decline  in  the 
velocity  of  decomposition  with  time.  The  decay  of 
the  activity  appears  to  follow  an  exponential  time 
law,  and  is  ascribed  to  irreversible  aggregation  of  the 
colloidal  particles,  resulting  in  a  diminution  of  the 
active  surface.  Adsorption  complexes,  wrhich  retard 
the  decomposition  process,  may  also  be  formed. 
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Action  of  hydrogen  under  high  pressure  on 
metallo-organic  compounds.  I.  V.  N.  Ifatiev, 
G.  A.  Razubaiev,  and  I.  F.  Bogdanov  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1791— 1799).— Lead  tetra¬ 
ethyl,  tetramethyl,  and  tetraphenyl  are  quantitatively 
converted  into  lead  and  hydrocarbon  by  the  action  of 
hydrogen  at  00  atm.  at  225 — 250°  for  24  hrs.,  lead 
tetraphenyl  being  the  most  stable.  In  the  absence 
of  hydrogen  prolonged  heating  at  200°  is  without 
effect  on  the  methyl  and  phenyl  compounds,  whilst 
11%. of  the  ethyl  derivative  undergoes  decomposition, 
no  free  lead  being,  however,  formed.  The  velocity 
of  decomposition  by  hydrogen  increases  rapidly  with  • 
increase  of  pressure  up  to  60  atm.,  after  which  it 
remains  constant.  The  velocity  is  greatest  during 
the  first  24  hrs.  of  reaction,  after  which  the  remaining 
traces  of  compound  are  only  very  slowly  decomposed. 
The  use  of  different  solvents  did  not  affect  the  velocity 
of  decomposition  above  200°  ;  below  this  temperature 
the  best  results  were  obtained  with  benzene. 

R.  Truszkowski. 

Reduction  of  cupric  sulphide  by  hydrogen  at 
various  temperatures.  K,  Fischbeck  and  O. 
Dorner  (Z.  anorg.  Chem.,  1930,  186,  365 — 372). — 
The  variation  of  the  velocity  of  the  above  reaction 
with  time  and  temperature  has  been  followed  by 
titrating  the  hydrogen  sulphide  produced.  Cupric 
sulphide  prepared  by  precipitation  behaves  differently 
from  that  made  by  the  interaction  of  metallic  copper 
and  sulphur  dissolved  in  carbon  disulphide.  The 
heat  of  activation  of  the  substance  prepared  by  the 
second  method,  calculated  by  means  of  the  author’s 
formula  (A.,  1929,  1389),  is  30-2  kg.-cal.  per  mol.  of 
hydrogen  sulphide  formed.  F.  L.  Usher. 

Dehydration  of  copper  sulphate  pentahydrate. 

W,  E.  Garner  and  M.  G.  Tanner  (J.C.S.,  1930,  47 — 
57). — The  rates  of  dehydration  of  single  crystals  of 
copper  sulphate  pentahydrate  in  a  vacuum  have  been 
measured  at  a  series  of  temperatures  between  20°  and 
56°.  Crystals  of  known  weight  and  surface  area  were 
activated  by  rubbing  with  the  powder  of  the  mono¬ 
hydrate,  after  which  treatment  partial  dehydration 
leads  to  the  formation  of  a  core  of  pentahydrate,  the 
surfaces  of  which  arc  parallel  to  the  original  surfaces 
of  the  crystal.  At  the  higher  temperatures  the  rate 
of  loss  of  water  per  unit  area  of  the  interface  between 
the  pentahydrate  and  the  dehydration  product  was 
practically  constant,  but  in  some  experiments  at  the 
lower  temperatures  it  decreased  as  dehydration  pro¬ 
ceeded.  Below  46°  the  dehydrated  product  is  the 
monohydrate,  which  remains  as  a  pseudomorph  which 
loses  water  only  very  slowly.  At  56°  the  trihydrate 
is  first  formed,  and  this  decomposes  only  when  all  the 
pentahydrate  has  disappeared.  It  then  gives  up  its 
water  at  a  slow  constant  rate.  The  logarithm  of  the 
velocity  coefficient  per  unit  area  of  interface  plotted 
against  the  reciprocal  of  the  absolute  temperature 
gives  a  straight  line.  The  critical  increment  of  the 
process  is  10,300  g.-cal.,  and  g=2-77,  corresponding 
with  one  of  the  vibration  frequencies  of  the  water 
molecule.  However,  it  is  considered  that  since  the 
pressure  of  water  vapour  at  the  interface  is  probably 
appreciable,  the  rates  measured  may  not  be  the  true 
rates  of  evaporation,  and  the  critical  increment  may 


not  be  the  true  value  for  the  unit  process  which 
occurs  at  the  interface.  J.  W.  Smith. 

Velocity  of  dehydration  of  gypsum  at  different 
temperatures.  P.  P.  Budnikov  (J.  Russ.  Phvs. 
Chem.  Soc.,  1929,  61,  1713— 1716).— The  velocity  of 
dehydration  at  40°,  100°,  and  140°  of  synthetic 
gypsum  is  smaller  than  that  of  natural  gypsum  and 
the  curves  expressing  this  velocity  have  a  more 
distinct  halt  at  the  point  corresponding  with  the 
formation  of  polyhydrate  in  the  latter  than  in  the 
former  case.  At  160°,  the  curves  coincide  over  the 
first  period  of  dehydration,  and  no  break  in  the 
curves  is  evident.  R.  Truszkowski. 

Velocity  of  hydration  of  dehydrated  gypsum. 
P.  P.  Budnikov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1717 — 1720). — Hydration  by  water  vapour  of 
both  natural  and  synthetic  gypsum,  previously 
dehydrated  at  140°,  proceeds  rapidly  up  to  the  form¬ 
ation  of  polyhydrate,  after  which  it  is  retarded  as  a 
result  of  the  covering  of  the  polyhydrate  grains  by  a 
colloidal  gel.  Polyhydrate  formation  is  complete 
1 — 2  sec.  after  immersion  of  dehydrated  gypsum  in 
water;  further  hydration  then  ceases  for  a  short 
time,  after  which  dihydrate  is  rapidly  formed.  The 
velocity  of  hydration  during  this  period  varies 
inversely  with  the  time  during  which  the  gypsum  was 
dehydrated.  R.  Truszkowski. 

Homogeneous  catalysis  of  gaseous  reactions. 
K.  Clusius  and  C.  N.  Hinsiielwood  (Nature,  1930, 
125,  311). — The  homogeneous  decomposition  of  di¬ 
isopropyl  other  catalysed  by  iodine  can  be  represented 
by  the  equation  (CHMe2)20=Me2C0-f CH2Me2. 
Various  alkyl  iodides  and,  to  a  smaller  extent, 
bromides  (methyl,  ethyl,  and  isopropyl  iodides, 
hydrogen,  ethylene,  ethyl,  and  isopropyl  bromides), 
but  not  chlorides,  also  catalyse  this  reaction.  The 
catalytic  mechanism  involving  the  transfer  of  a 
hydrogen  atom  within  the  molecule  is  a  general  one ; 
the  atom  transferred  is  in  each  case  attached  to  the 
carbon  atom  adjacent  to  the  oxygen. 

L.  S.  Theobald. 

Influence  of  hydrogen  and  water  vapour  on 
ignition  of  carbon  monoxide.  A.  Smithells, 
H.  Whitaker,  and  T.  Holmes  (J.C.S.,  1930,  185 — 
194). — The  concentrations  of  hydrogen  and  water 
vapour  required,  in  a  mixture  of  carbon  monoxide  and 
oxygen  in  their  combining  proportions,  to  effect  their 
combination  by  an  electric  spark  have  been  deter¬ 
mined.  The  gas  mixtures,  containing  hydrogen  and 
water  vapour  respectively,  were  contained  in  two 
eudiometers  and  a  spark  was  passed  simultaneously 
through  the  two.  In  mixtures  not  subjected  to  pro¬ 
longed  drying  containing  003 — 0-06%  of  hydrogen  or 
water  vapour,  hydrogen  was  effective  in  causing  the 
ignition,  but  not  water.  The  minimum  concentrations 
required  to  promote  combustion  are  estimated  to  be 
0'03%  of  hydrogen  and  0-12%  of  water  vapour. 
The  catalytic  activity  of  hydrogen  was  greatly 
reduced  by  long  drying  of  the  gaseous  mixture,  so 
that  the  superior  effectiveness  of  hydrogen  itself 
appears  to  be  due  to  the  presence  of  small  quantities 
of  water  vapour.  J.  A.  V.  Butler. 

Acid  and  salt  effects  in  catalysed  reactions. 
XXIII.  Catalytic  activity  of  acid  salts  with 
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reference  to  the  catalytic  effects  produced  by 
potassium  hydrogen  oxalate  in  the  acetone- 
iodine  reaction.  H.  M.  Dawson  and  J.  E.  Smith 
(J.C.S.,  1930,  79—85;  cf.  A.,  1929,  889;  this  vol., 
42). — The  velocity  of  reaction  between  acetone  and 
r  iodine  in  the  presence  of  potassium  hydrogen  oxalate 
has  been  determined  over  a  range  of  concentrations 
of  the  latter  salt  and  the  results  have  been  applied 
i  to  the  elucidation  of  the  constitution  of  solutions  of 
acid  salts.  At  a  concentration  above  (Mil/  the 
reaction  velocity  is  approximately  a  linear  function 
of  the  concentration,  but  for  the  more  dilute  solutions 
it  falls  much  more  rapidly  than  would  be  expected 
from  this  linear  relation.  The  observed  results  can 
beexpressed  by  the  equation  v  =£/,[H'] +  /t-Jj2oz[H20.r|  -f- 
l)to/[HO.r''|+l-o^”[Ox-"],  and  it  is  shown  that  the 
departure  from  the  linear  law  is  due  to  the  circum¬ 
stance  that  [H‘  \=VKlK2  at  higher  concentrations 
and  [H*]= -\/ /iTa(c — [H*])  at  lower  concentrations. 
Observations  with  solutions  maintained  at  constant 
ionic  strength  by  the  addition  of  potassium  chloride 
give  closely  similar  results  and  show  that  inert  salt 
effects,  in  so  far  as  they  have  not  been  allowed  for, 
are  of  very  minor  significance.  J.  W.  Smith. 

Decomposition  of  sulphite -quinol  solutions 
and  action  of  aged  solutions.  J.  Pinnow  (Z. 
wiss.  Phot.,  1930,  27,  344—360;  cf.  A.,  1912,  i, 
849). — The  oxidation  of  sulphite-quinol  solutions  to 
form  dark-coloured  products  is  represented  by  a 
series  of  reactions.  For  the  protection  of  sulphite 
solutions  from  oxidation  by  molecular  oxygen  a 
mixture  of  a-  and  p-quinoldisulphonatcs  is  more 
effective  than  quinol.  The  catalytic  action  of  copper 
in  the  oxidation  process  is  discussed. 

0.  J.  Walker. 

Inhibition  of  chemical  reactions.  III.  In¬ 
hibition  by  sulphur  of  the  atmospheric  oxidation 
of  benzaldehyde.  K.  C.  Bailey  (J.C.S.,  1930, 
104 — 116). — The  oxidation  by  atmospheric  air  or 
oxygen  of  benzaldehyde  in  an  unshaken  vessel,  with 
and  without  the  presence  of  traces  of  sulphur 
(inhibitor),  has  been  studied.  The  velocity  of  the 
oxidation  process  is  approximately  proportional  to  the 
area  of  the  liquid-gas  interface  and  independent  of 
the  area  of  the  liquid-solid  interface.  When  the 
solid  surface  is  nearer  to  the  ox37gen,  the  velocity  of 
reaction  in  light  is  slightly  diminished.  The  velocity7 
of  oxidation  is  reduced  by  70%  by  the  addition  of 
1  part  of  sulphur  in  103,  whilst  further  addition  of 
sulphur  has  a  much  smaller  effect  on  the  velocity. 
This  effect  is  analogous  to  that  of  pyridine  on  the 
esterification  of  ethyl  alcohol  and  acetic  acid  (A., 
1928,  71S),  and  it  is  suggested  that  the  cause  may 
he  the  same,  viz.,  that  the  portion  of  the  reaction 
which  is  readily  affected  is  a  surface  reaction,  whilst 
the  portion  not  readily  affected  is  a  homogeneous 
reaction.  Shaking  the  vessel  increases  the  rate  of 
reaction,  and  the  velocity7  of  oxidation  increases  with 
the  rate  of  shaking,  i.e.,  with  the  rate  of  diffusion  of 
oxygen.  The  view  suggested  is  that  the  reaction 
thain  usually  begins  at  the  liquid  surface,  where  it 
18  more  readily  interrupted  by  an  inhibitor  con¬ 
centrated  there  than  when  it  begins  in  the  homo¬ 
geneous  phase  where  the  concentration  of  inhibitor 


is  lower.  The  reduction  of  velocity  with  diminishing 
depth  of  the  liquid  is  attributed  to  earlier  inter¬ 
ruption  of  the  reaction  chain  by  collision  with  the 
solid  surface.  J.  W.  Smith. 

Catalytic  reduction  of  nitric  oxide.  A.  J. 
Butter  worth  and  J.  R.  Partington  (Trans.  Fara¬ 
day  Soc.,  1930,  26,  144 — 147). — Hydroxylaminc  and 
ammonia  arc  formed  in  small  amounts  when  a  mixture 
of  nitric  oxide  and  hydrogen  is  brought  into  contact 
with  platinised  platinum  in  the  presence  of  dilute 
hydrochloric  acid.  The  amounts  are  variable  and 
the  two  substances  are  formed  probably  by  independ¬ 
ent  reactions.  It  is  suggested  that  reaction  occurs 
between  the  nitric  oxide  and  the  hydrogen  protons 
in  contact  with  the  platinum,  NO+H'  — •>■  NOH, 
followed  by  NOH+2IT  — y  NH„OH  and  NO*+ 
5H'  — >-  NH.,OH.  F.  G.  Tryhorn. 

Preferential  catalytic  oxidation  of  carbon 
monoxide  in  the  presence  of  hydrogen.  I. 
Activity  of  two  water  gas  conversion  catalysts, 
of  copper  oxide,  of  manganese  dioxide,  and  of  a 
mixture  of  these  oxides.  II.  Activity  of  two-com¬ 
ponent  hopcalites.  W.  E.  Kuentzel  (J.  Amer. 
Chem.  Soc.,  1930,  52,  437—444,  445— 455).— I.  The 
preferential  catalytic  oxidation  of  carbon  monoxide 
by  oxygen  in  the  presence  of  hydrogen  and  carbon 
dioxide  and  a  large  excess  of  water  vapour  (which 
acts  as  a  catalytic  poison  towards  the  oxidation  of 
hydrogen)  has  been  investigated,  using  as  catalysts 
promoted  iron  oxide,  promoted  cobalt  oxide,  copper 
oxide,  manganese  dioxide,  a  mixture  of  manganese 
dioxide  and  copper  oxide,  and  a  five-component 
hopcalite.  The  commercial  promoted  iron  and  cobalt 
oxide  catalysts  arc  of  little  use  as  preferential  catalysts ; 
they  act  principally  as  water-gas  conversion  catalysts 
and  the  presence  of  oxygen  in  the  gas  mixture  has 
little  effect  on  the  products.  Copper  oxide  at  first 
oxidises  both  carbon  monoxide  and  hydrogen,  with 
reduction  of  the  catalyst,  leading  to  a  diminution  in 
activity,  especially  towards  the  oxidation  of  the  hydro¬ 
gen,  but  it  is  not  efficient  for  removal  of  more  than  1  % 
of  carbon  monoxide.  Manganese  dioxide  is  also 
too  readily  reduced.  The  60  :  40  (by  wt.)  mixture  of 
manganese  dioxide  and  copper  oxide  is  the  most 
satisfactory  of  the  preferential  oxidation  catalysts 
tested.  It  shows  more  than  81%  efficiency  at  150° 
even  after  being  heated  at  higher  temperatures.  At 
175°,  96%  efficiency  is  obtained  over  a  period  of  37  hrs. 
The  hopcalite  is  much  inferior,  showing  serious 
reduction  with  a  resulting  efficiency  of  only  about 
50%. 

II.  The  activities  of  commercial  hopcalities  as 
preferential  catalysts  for  the  oxidation  of  carbon 
monoxide  in  converted  water-gas  have  been  investi¬ 
gated.  Using  a  gas  mixture  containing  1-3%  GO, 
49-0%  H,  and  1-5%  O,  97—98%  of  the  influent 
carbon  monoxide  can  be  oxidised  catalytically  by 
free  oxygen  at  160 — 195°  in  presence  of  3  vols.  of 
steam  to  1  vol.  of  gas  at  1000  dry  gas  space  velocity. 
The  catalyst  always  suffers  a  loss  in  available  oxygen 
through  both  thermal  dissociation  and  reduction 
by  the  hydrogen  and  carbon  monoxide,  resulting  in  a 
decrease  in  catalytic  activity.  As  the  gases  con¬ 
tained  no  catalytic  poisons,  it  is  concluded  that  the 
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loss  of  activity  is  duo  entirely  to  loss  of  oxygen. 
Attempts  to  restore  the  activity  by  treatment  with 
dry  air  or  with  air  mixed  with  steam  at  190°  and  at 
160°  were  only  partly  successful,  the  activity  at 
190°  being  improved,  but  that  at  160°  being  still  very 
low.  Decreasing  the  steam  content  to  a  2  : 1  ratio 
improved  the  efficiency.  The  rapid  and  efficient 
dissipation  of  the  heat  of  reaction  is  very  important ; 
the  catalysts  were  shown  to  be  much  less  effective 
in  glass  than  in  copper  vessels  on  this  account.  The 
steam  assists  the  reaction  in  this  respect,  as  well  as 
specifically  inhibiting  the  reduction  of  the  catalyst 
and  the  oxidation  of  hydrogen.  J.  W.  Smith. 

Mechanism  of  catalytic  action  of  metals  and 
metal  oxides.  L.  V.  Pisarshevski  (J.  Russ.  Pliys. 
Chem.  Soc.,  1929,  64,  1609 — 1634). — The  catalytic 
action  of  metals  or  their  oxides  in  heterogeneous 
systems  is  supposed  to  be  due  partly  to  adsorption, 
and  partly  to  the  existence  of  “  electronic  isomerism.” 
A  dynamic  equilibrium  is  presumed  to  exist,  on  the 
surface  of  the  catalyst,  between  “  passive  ”  and 
"  active  ”  atoms ;  these  differ  in  their  labile  electronic 
content,  and  the  possession  of  a  labile  electron  confers 
catalytic  properties  to  an  atom. 

R.  Truszkowski. 

Magneto-analytical  investigations  on  cobalt 
oxide  catalysts  for  the  oxidation  of  carbon 
monoxide  at  the  ordinary  temperature.  F. 
Merck  and  E.  Wedekind  (Z.  anorg.  Chem.,  1930, 
186,  49 — 74). — Tho  magnetic  susceptibilities  of  pre¬ 
parations  of  cobaltic  oxide  for  use  in  the  catalytic 
oxidation  of  carbon  monoxide  have  been  measured 
after  drying  for  varying  periods  at  different  tem¬ 
peratures  in  oxygen.  The  results  indicate  that  the 
catalyst  consists  of  a  mixture  of  the  hydroxide 
CoO(OH)  and  tho  oxide  Co304,  but  neither  of  these 
compounds  alono  is  catalytically  active.  It  is  sug¬ 
gested  that  the  catalysed  reaction  occurs  at  the  phase 
boundaries,  as  there  are  indications  from  X-ray 
examination  that  the  cobaltic  oxide  in  the  Co304 
lattice  is  superficially  reduced  by  dilute  carbon 
monoxide.  The  magnetic  susceptibility  of  catalysts 
increases  during  tho  conversion  of  the  hydroxide  into 
the  oxide,  reaching  a  maximum  of  32  X  10~6  with  pure 
Co304,  but  this  value  varies  only  slightly  with  the 
amount  of  available  oxygen.  During  the  conversion 
there  appears  to  be  an  active  intermediate  condition 
characterised  by  variation  of  the  susceptibility  with 
the  strength  of  tho  magnetising  field ;  this  condition 
disappears  on  ageing  or  on  sintering  and  is  of  no 
importance  in  the  catalytic  action.  A.  R.  Powell. 

Sulphuric  acid  catalysis.  IV.  So-called 
arsenic  poisoning.  B.  Neumann  and  H.  Juttner 
(Z.  Elektrochem.,  1930,  36,  87 — 96). — The  catalytic 
influence  of  various  materials  which  are  usually 
regarded  as  “poisons  ”  on  the  reaction  S02-f  O — >S03 
has  been  investigated  by  comparison  of  the  per¬ 
centage  conversion  at  various  temperatures  with  that 
obtained  with  a  platinum  catalyst  .  Arsenic  pentoxide 
shows  a  maximum  conversion  of  54%  at  660°,  the 
action  being  due  to  a  reversible  reduction  and  re¬ 
oxidation  of  the  catalyst.  Arsenic  tri-  or  pent- 
oxide  therefore  behaves  as  an  activator  when  admixed 
with  oxide  catalysts  of  which  the  rate  of  reduction 


and  reoxidation  is  slow ;  thus  with  a  ferric  oxide 
catalyst  the  maximum  conversion  is  raised  from 
69-5%  to  78-5%  and  occurs  63°  lower  when  arsenic 
oxide  is  added,  but  for  vanadium  pentoxide,  which 
has  a  high  reduction  velocity,  addition  of  arsenic 
pentoxide  has  no  effect.  With  metallic  vanadates, 
e.y.,  silver  vanadate,  the  poisoning  effect  of  arsenic 
is  immediately  apparent.  A  platinum-asbestos 
catalyst  containing  arsenic  pentoxide  shows  after  a 
preliminary  heating  at  300°  a  gradual  rise  in  the 
percentage  conversion,  the  maximum,  at  about 
575°,  and  the  subsequent  course  of  the  curve  being 
very  near  tho  conversion  values  obtained  with  pure 
platinum;  after  regeneration  the  material  behaves 
at  temperatures  above  450°  in  .  a  manner  almost 
identical  with  that  of  platinum.  Analogous  results 
are  obtained  when  elementary  arsenic  is  added  to  the 
platinum  catalyst,  but  in  neither  case  can  the  activity 
of  the  unpoisoned  catalyst  at  lorv  temperatures  be 
attained  by  regeneration.  Selenium  exerts  an  in¬ 
fluence  very  similar  to  that  of  arsenic  on  platinum, 
but  to  a  much  smaller  extent.  Addition  of  arsenic 
pentoxide  to  silver  reduces  its  activity  almost  to 
zero,  i.e.,  to  a  value  far  below  that  of  either  component. 

H.  F.  Gillbe. 

Influence  of  the  carrier  on  the  catalytic 
activity  of  metal-carrier  catalysts.  II.  T. 
Sabalitsciika  and  K.  Zimmermann  (Ber.,  1930,  63, 
[A],  375—380 ;  cf.  A.,  1927,  427).— The  hydrogenation 
of  fumaric  acid  has  been  investigated  in  the  presence 
of  (a)  blood  charcoal  which  has  adsorbed  palladium 
chloride  and  subsequently  been  treated  with  hydrogen, 
(b)  barium  sulphate  mixed  with  palladium  hydroxide 
and  treated  with  hydrogen,  (c)  sugar  charcoal  shaken 
with  palladium  obtained  by  reducing  the  chloride, 
and  (d)  palladium  wool  prepared  according  to 
Lockemann  and  Picher  (Z.  Hyg.,  1927,  108,  125). 
Charcoal  and  barium  sulphate  as  carriers  can  depress 
the  catalytic  activity  of  the  metal,  this  occurring 
invariably  when  they  are  added  to  palladium  sus¬ 
pended  in  an  aqueous  medium  or  adsorbed  on  wool; 
the  degree  of  depression  increases  with  the  amount 
of  carrier.  Even  when  the  metal  is  distributed 
throughout  the  carrier  by  adsorption  its  activity  may 
be  less  than  that  of  the  freely-suspended  substance 
although,  in  itself,  the  distribution  of  the  metal 
on  the  carrier  increases  its  catalytic  activity  (be.  cit.). 
The  contradictory  effects  of  the  carrier  on  the  catalytic 
activity  necessitate  the  observance  of  an  optimal 
mass  relationship  of  metal  to  earner  in  producing  a 
catalyst  of  maximal  activity.  An  excess  of  carrier 
depresses  the  activity.  Facilitation  of  hydrogenation 
is  not  observed,  owing  to  the  additional  amount  of 
the  gas  absorbed  when  charcoal  saturated  with 
hydrogen  is  brought  into  contact  with  similarly 
saturated  palladium  in  an  atmospheric  of  hydrogen. 
Diminution  of  the  catalytic  activity  due  to  the  carriei 
cannot  be  completely  explained  by  the  adsorption  of 
fumaric  acid  by  the  carrier.  It  probably  has  its 
origin  in  a  coating  caused  by  adsorption  between  the 
active  metallic  centres  and  the  carriers  or  in  the 
blocking  of  the  active  centres.  H.  Wren. 

Catalytic  addition  of  hydrogen.  G.  Bredig 
(Ber.,  1930,  63,  [A],  488).— The  general  view  that 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


431 


reactions  in  which  finely-divided  metals  aot  as  catalysts 
proceed  according  to  a  simple  logarithmic  formula  has 
not  been  expressed  by  the  author  (cf.  Krcstinski  and 
Perssianzcwa,  this  vol.,  319).  H.  Wren. 

Oxidation  of  mercury  vapour  at  glowing 
platinum.  Y.  Okayama  (Z.  physikal.  Chcm., 
1930,  B,  6,  355 — 367). — The  velocity  of  oxidation 
of  mercury  vapour  by  oxygen  at  the  surface  of  heated 
platinum  has  been  determined,  allowance  being  made 
for  the  oxidation  of  platinum  itself.  The  rate  of  the 
reaction  is  practically  independent  of  the  mercury 
pressure,  but  increases  with  the  oxygen  pressure,  and 
is  proportional  to  the  amount  adsorbed  according  to 
Langmuir’s  equation.  J.  A.  V.  Butler. 

Catalytic  “  coupling  ”  of  manganese  dioxide 
with  phosphoric  or  sulphuric  acid  as  an  oxidising 
agent.  Effect  of  acidity  on  the  oxidation  of 
butyric  acid  with  hydrogen  peroxide.  E.  J. 
Witzemann  (J.  Amer.  Cliem.  Soc.,  1930,  52,  640 — 
616). — When  butyric  acid  is  treated  with  hydrogen 
peroxide  in  presence  of  varying  amounts  of  phos¬ 
phoric,  sulphuric,  or  boric  acid,  no  change  in  the 
peroxide  concentration  is  found  until  manganese 
dioxide  (or  porous  earthenware)  is  added  (cf.  A., 
1922,  i,  6) ;  the  amount  of  acetone  formed  during  the 
catalysed  oxidation  rises  with  increased  acidity. 
Manganese  dioxide  and  phosphoric  acid  (in  small 
concentrations)  react  with  hydrogen  peroxide  thus  : 
2H3P04+  3Mn02+3H202  =  Mn3(P04)2  +  302 + 6H20. 
With  increased  concentration  of  the  acid  only  a  portion 
of  it  reacts  in  this  way,  suggesting  that  with  low  acid 
concentrations  a  complex  is  formed  between  the 
peroxide  and  the  acid.  It  is  suggested  that  the 
manganese  dioxide  acts  on  this  complex.  The 
butyric  acid  is  largely  oxidised  to  acetone,  carbon 
dioxide,  and  a  small  amount  of  acetic  acid. 

H.  Burton. 

Heterogeneous  decompositions.  II.  H.  Dohse 
(Z.  physikal.  Chem.,  1930,  B,  6,  343—354;  cf.  A., 
1929,  1231). — The  decomposition  of  n-  and  iso -propyl 
alcohols  and  n-,  iso-,  and  /erl.-butyl  alcohols  at  the 
surface  of  bauxite  at  various  temperatures  has  been 
studied,  both  with  and  .without  the  presence  of 
barium  oxide  to  remove  the  water  formed.  The 
heats  of  activation  in  the  two  cases  differ  by  about 
13,000  g.-cal.,  which  is  also  the  heat  of  adsorption 
of  water.  The  product  k  .  where  k  is  the  velocity 
coefficient  of  the  reaction  and  Q  the  heat  of  activation, 
is  the  same  for  the  different  alcohols,  showing  that 
the  active  surface  area  is  the  same  in  each  case.  The 
velocity  of  decomposition  on  bauxite  of  surface  layers 
ol  alcohols  of  different  thicknesses  has  been  deter¬ 
mined.  The  time  for  half-decomposition  remains 
constant  below  a  certain  thickness,  at  which  2  to 
3x  1019  molecules  are  adsorbed  per  g.  of  bauxite. 
This  is  regarded  as  the  number  of  active  catalysing 
centres.  J.  A.  V.  Butler. 

Catalytic  dehydration  of  saturated  aliphatic 
alcohols  by  alkali  hydrogen  sulphates.  J.  B. 
Senderens  and  J.  Aboulenc  (Compt.  rend.,  1930, 
iso — 152). — According  to  the  temperature 
°f  reaction  saturated  aliphatic  alcohols  yield  ethers 
and/ or  hydrocarbons  with  sodium  hydrogen  sulphate 
are  almost  unaffected  by  ' potassium  hydrogen 


sulphate  (cf.  A.,  1929, 695).  tsoAmyl,  n-amyl,  and  octyl 
alcohols  yield  both  classes  of  substance,  whilst  w-heptyl 
and  cetyl  alcohols  yield  the  ethers  at  low  tem¬ 
peratures  and  the  hydrocarbons  above  175°  and  250°, 
respectively.  Methyl,  ethyl,  propyl,  isopropyl,  and 
j'sobutyl  alcohols  (b.  p.  66 — 108°)  distil  unchanged. 

J.  Grant. 

Decomposition  of  chloropicrin  by  heating  in 
contact  with  metals.  A.  D.  Petrov  and  A.  O. 
Savelev  (J.  Appl.  Cliem.,  Moscow,  1929,  2,  629 — 
632). — Metals  have  little  catalytic  action;  such 
action  is  least  with  iron  or  lead  and  greatest  with 
brass.  The  rate  of  decomposition  at  the  b.  p. 
(112-7°)  is  10  times  that  at  100°. 

Chemical  Abstracts. 

Electrolytic  charging  of  metals  with  hydrogen. 
H.  O.  von  Samson-Himmelstjerna  (Z.  anorg. 
Chem.,  1930,  186,  337 — 356). — The  differences 

observed  by  Tammann  and  Schneider  (A.,  1928,  701) 
in  the  amounts  of  hydrogen  produced  electrolytically 
at  hard  and  soft  iron  cathodes  have  been  traced  to 
recombination  of  the  hydrogen  and  oxygen  developed, 
a  process  the  rate  of  which  depends  on  the  type  and 
nature  of  the  cathode.  With  copper,  silver,  or  gold 
cathodes,  similarly,  normal  volumes  of  hydrogen  are 
produced  when  contact  with  anodic  oxygen  is  pre¬ 
vented.  On  the  other  hand,  adsorption  of  hydrogen 
occurs  at  cathodes  of  cerium  or  lanthanum.  The 
oxygen  loss  at  a  gold  anode  is  greatly  in  excess  of  the 
hydrogen  loss,  and  the  production  of  temper  colours 
indicates  that  the  gold  is  oxidised.  Changes  in  the 
structure  of  a  palladium  surface  when  hydrogen  is 
absorbed,  and  the  dependence  of  the  amount  of 
hydrogen  taken  up  and  of  the  velocity  of  absorption 
on  the  orientation  of  the  crystals,  have  been  studied. 
Experiments  have  been  made  to  show-  the  influence  of 
pressure  and  of  a  low  temperature  on  the  absorption 
of  electrolytic  hydrogen  by  palladium. 

F.  L.  Usher. 

Reactions  occurring  at  the  electrodes  in 
electrolysis,  and  some  metallic  compounds 
produced.  A.  P.  Rollet  (Ann.  Chim.,  1930,  [x], 
13,  137 — 252). — In  the  electrolysis  with  alternating 
current  of  dilute  aqueous  solutions  of  alkali  or  sul- 
huric  acid  with  gold  or  platinum  electrodes  or  of 
ilute  solutions  of  alkali  with  silver  electrodes,  no 
gas  is  evolved  until  the  current  density  exceeds  a 
certain  limiting  value.  It  thus  appears  that  at  low 
current  densities  the  products  of  electrolysis  are  fixed 
by  the  electrodes,  decomposition  being  therefore 
followed  by  recombination,  and  this  view-  is  confirmed 
by  the  observation  that  a  silver  electrode  is  alternately 
coated  with  oxide  and  with  powdery  metal.  With 
increase  in  the  current  density,  however,  a  point  is 
ultimately  reached  at  winch  the  electrodes  are  unable 
to  fix  all  the  oxygen  liberated  during  half  a  cycle,  and 
the  excess  is  therefore  given  off,  as  is  also  the  hydrogen 
above  the  amount  equivalent  to  the  oxygen  fixed. 
Gold,  nickel,  cobalt,  iron,  copper,  and  lead  behave 
like  silver,  oxygen  being  fixed  to  a  much  greater 
extent  than  hydrogen,  whereas  with  platinum  and 
palladium  the  reverse  is  the  case.  Similar  results  are 
also  obtained  when  soluble  electrodes  are  used  ;  e.g.,  in 
the  electrolysis  of  sulphuric  acid  solutions  with  nickel 
electrodes  oxygen  is  evolved  when  the  current 
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density  exceeds  a  certain  critical  value.  In  no  cir¬ 
cumstances,  however,  does  any  kind  of  decom¬ 
position  occur  unless  the  maximum  E.M.F.  in  the 
cycle  exceeds  the  decomposition  tension  for  water 
with  the  particular  electrodes  used.  The  critical 
current  density  in  the  electrolysis  of  potassium 
hydroxide  solutions  to  which  carbon  dioxide  is  being 
added  changes  discontinuously  when  the  amount 
of  carbon  dioxide  is  just  sufficient  to  convert  the 
whole  of  the  alkali  into  the  normal  salt  if  the  electrodes 
consist  of  one  of  the  metals  which  fix  oxygen,  from 
which  it  would  appear  that  several  degrees  of  oxidation 
are  possible.  It  has,  in  fact,  proved  possible  to  study 
the  oxidation  by  combining  such  an  electrode, 
anodically  polarised  with  a  direct  current,  with  a 
reference  electrode  and  observing  the  /?.J/.jF.-current 
strength  relationship  when  this  cell  is  allowed  to 
discharge.  The  formation  of  the  oxide  AgjOo  on  a 
silver  electrode  has  thus  been  demonstrated,  and 
similar  experiments  with  accumulator  plates  have 
yielded  results  supporting  the  theory  that  lead  sub¬ 
sulphate  is  formed  on  the  negative  plate  at  discharge, 
but  no  definite  evidence  of  the  presence  of  Pbjj05 
on  the  charged  positive  plate  could  be  obtained  (cf. 
Fery,  A.,  1919,  ii,  203;  B„  1926,  497).  In  the 
Edison  accumulator,  the  active  material  on  the 
charged  nickel  plate  is  mainly  nickel  dioxide  if  the 
alkali  concentration  exceeds  about  6A\ 

R.  CuTHILL. 

Oxidation  at  platinum  anodes  of  cathodically 
reduced  chromic  acid  solutions.  S.  Takegami 
(Bull.  Chem.  Soc.  Japan,  1930,  5,  16 — 24). — The 
oxidation  and  reduction  occurring  at  platinum 
electrodes  during  the  electrolysis  with  low  current 
densities  at  30°  of  chromic  acid  solutions  (containing 
small  amounts  of  sodium  sulphate)  have  been 
measured  by  comparing  the  amounts  of  oxygen  and 
hydrogen  evolved  at  these  electrodes  with  those 
formed  in  a  series  coulombmeter.  Although  in  no  case 
was  a  visible  film  noticed  at  the  anode  the  view  is 
adopted  that  such  a  film  is  present,  since  the  oxidation 
diminishes  in  the  early  stages  of  electrolysis,  par¬ 
ticularly  at  low  current  densities  (0-01  amp.).  At 
higher  densities  (0-05  amp.)  the  oxidation  falls  to 
zero  in  about  100  min.  and  thereafter  rises  to  irregular 
values.  Normally  the  oxidation  should  increase  with 
time,  parallel  with  the  increase  in  Cr“‘  ion  con¬ 
centration.  No  connexion  was  traced  between  the 
extent  of  oxidation  and  the  Or‘”  ion  concentration. 
This  is  due  probably  to  the  rupture  of  the  film  through 
the  evolution  of  oxygen,  the  extent  of  such  rupture 
being  uncontrollable  by  the  conditions  of  the  experi¬ 
ment.  F.  G.  Tryhorn. 

Electrolytic  reduction  of  acid  molybdenum 
solutions.  I.  F.  Foerster,  E.  Fricke,  and  R. 
II An ss Wald  (Z.  physikal.  Chem.,  1930,  146,  81 — 
100). — The  equilibria  MoVI0»"-j-2H‘  MoY0‘"-f- 

H20+©  and  MoyO'"+2H*  ^  Mom‘"-f  H20+2® 
have  been  studied  by  measuring  the  potentials  of 
platinum,  iridium,  and  gold  electrodes  in  2,  4,  and 
S.V-hydrochloric  acid  solutions  containing  varying 
ratios  of  Movr/Mov  and  Mov/Mom,  respectively,*  the 
total  molybdenum  concentration  being  0-5  at.*  The 
observed  values  show  considerable  deviations  from 


the  theoretical  potentials  calculated  only  from  con¬ 
centration  changes,  especially  in  the  case  of  platinum 
and  gold  electrodes.  The  equilibria  between  the 
various  valency  stages  of  molybdenum  are  discussed. 

O.  J.  Walker. 

Electrolytic  reduction  of  acid  molybdenum 
solutions.  I  (cont.).  F.  Foerster,  E.  Fricke, 
and  R.  Haussivald  (Z.  physikal.  Chem.,  1930,  146, 
177 — 231 ;  cf.  preceding  abstract). — The  static 
potentials  of  Movl/Mov  and  of  Mov/MoJJJ  have  been 
determined  for  varying  proportions  of  the  constituents, 
in  SAr-,  4Ar-,  and  2Ar-hydroehloric  acid,  and  compared 
with  the  reduction  potentials  obtaining  during  the  j 
electrolytic  processes  MoVI  — Mov  and  Mov  -— >  Mo111. 
The  reduction  is  accompanied  by  considerable  j 
polarisation  which  decreases  with  increasing  acidity. 

In  both  scries  of  measurements  the  same  results  are 
obtained  with  platinum,  iridium,  or  gold  electrodes, 
and  with  hydrochloric  or  sulphuric  acid,  whence  it  is 
inferred  that  the  polarisation  is  due  to  the  molyb¬ 
denum.  As  with  chromate  solutions,  the  course  of 
the  reduction  is  influenced  by  the  formation  round  the 
electrodes  of  porous  diaphragms  composed  of  oxides 
or  basic  salts  of  the  electrolyte  and  its  immediate 
reduction  product.  The  exact  nature  of  these 
diaphragms  is  unknown;  they  are,  however,  so  thin 
that  the  theoretical  current  yield  of  the  process  is 
maintained  although  the  necessary'  E.M.F.  is  greatly 
increased.  F.  L.  Usher. 

Temperature  effect  at  working  electrodes. 

F.  Fichter  (Helv.  Chim.  Acta,  1930,  13,  89—99).— 
Numerous  examples  are  quoted  of  anodic  reactions 
which  occur  during  electrolysis  at  temperatures  near 
the  ordinary  but  require  rather  high  temperatures 
when  carried  out  in  the  usual  chemical  way.  It  is 
suggested  that  the  former  cases  are  explicable  on  the 
assumption  of  a  thin  zone  or  layer  of  relatively  high 
temperature  existing  near  the  surface  of  the  electrode 
from  which  there  is  a  steep  temperature  gradient 
towards  the  bulk  of  the  electrolyte  and  the  electrode 
itself.  By  this  assumption  it  is  possible  to  account 
for  the  rapid  decomposition  of  the  diacyl  peroxides 
and  the  organic  per-acidj  immediately  after  their 
formation  at  cooled  anodes,  as  well  as  for  numerous 
types  of  synthesis  to  which  electrochemical  methods 
arc  applicable.  Should  the  assumption  of  these  zones 
of  high  temperature  in  what  are  usually  regarded  as 
isothermal  systems  prove  untenable  the  explanation 
of  the  disparity  in  the  conditions  under  which  one 
and  the  same  reaction  can  occur  must  be  sought  on 
some  fundamentally'  new  basis.  F.  G.  Tryhorn. 

Energy  considerations  in  the  electro-deposition 
of  metals.  I.  W.  Wark. — See  B.,  1930,  200. 

Electrochemical  oxidation  of  o-toluenesul- 
phonamide  to  saccharin.  F.  Halla  (Z.  Elcktro- 
chem.,  1930,  36,  96 — 9S). — The  electrochemical 
oxidation  of  o-toluenesulphonamide  to  saccharin  has 
been  studied,  using  platinum,  lead,  gold,  tin,  and 
mercury'  anodes.  Gold  and  platinum  give  good  yields 
of  approximately  the  same  order,  whereas  with  lead 
and  tin  only  traces  of  saccharin  are  formed ;  a  mercury 
anode  causes  amalgamation  of  the  cathode.  The  use 
of  alternating  current  does  not  appreciably  alter  the 
yields.  H.  F.  Gillbe. 
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Action  of  the  silent  discharge  on  oils,  fats,  and 
fatty  acids.  III.  Influence  of  temperature, 
voltage,  polar  distance,  and  pressure  of  gaseous 
medium.  Y.  Iwamoto  (J.  Soc.  Chem.  Ind.  Japan, 

1929,  32,  359 — 361b). — When  fatty  acids  are  sub¬ 
jected  to  the  action  of  the  silent  discharge  in  the 
presence  of  hydrogen,  both  polymerisation  and 
reduction  occur  simultaneously.  The  higher  is  the 
temperature  (below  100°),  the  more  intense  is  the 
action  of  the  discharge.  Further,  the  discharge  is 
the  more  effective  the  greater  is  the  voltage  between 
5000  and  20,000  volts.  From  experiments  at  20,000 
volts  the  effect  of  the  discharge  appears  to  be  inversely 
proportional  to  the  distance  between  the  poles.  With 
pressures  of  gas  less  than  10  mm.  the  effect  of  the 
discharge  increases  with  decreasing  pressure.  At 
higher  pressures  the  reverse  obtains. 

F.  J.  Wilkins. 

Photochemical  and  photo-electric  measure¬ 
ment  of  submarine  illumination.  W.  B.  G. 
Atkins  and  H.  H.  Poole  (J.  Marine  Biol.  Assoc., 

1930,  [ii],  16,  509 — 514). — The  absorption  coeffi¬ 

cients  of  water  in  the  English  Channel  down  to  depths 
of  40  m.  have  been  determined  by  the  authors’ 
uranyl  oxalate  method  (A.,  1929,  1249).  The  results 
are  compared  with  those  obtained  by  photo-electric 
measurements.  C.  W.  Gibby. 

Oxidation  and  photo-oxidation  of  alkali  and 
ammonium  thiocyanates.  B.  S.  Sharma  (Z. 
anorg.  Chem.,  1930,  187,  237 — 240). — The  precipitate 
obtained  by  oxidising  a  solution  of  ammonium 
thiocyanate  with  hydrogen  peroxide  is  of  a  variable 
composition  and  when  ignited  leaves  a  residue  of 
ferric  oxide.  The  photo-oxidation  proceeds  most 
readily  in  44%  solution  and  is  promoted  by  traces  of 
iron  but  hindered  when  the  concentration  of  the  latter 
exceeds  a  certain  value.  Hydrocyanic  and  sulphuric 
acids  were  found  among  the  products  of  decomposition. 

F.  L.  Usher. 

Development  of  colour  by  photochemical 
change  in  concentrated  solutions  of  ammonium 
thiocyanate.  B.  S.  Sharma  (J.C.S.,  1930,  30S— 
309). — The  colour  is  not  developed  in  purified  solutions 
of  ammonium  thiocyanate  and  is  dependent  on  the 
presence  of  iron.  It  is  considered  that  the  colour  is 
not  due  to  the  formation  of  ferric  thiocyanate,  since 
it  disappears  in  the  dark,  but  to  the  formation  of  a 
loose  compound  of  ferrous  thiocyanate,  oxygen,  and 
probably  some  ammonium  thiocyanate. 

J.  A.  V.  Butler. 

Photochemical  formation  of  carbonyl  chloride. 
S.  Lenher  and  G.  K.  Rollf.fson  (J.  Arncr.  Chem. 
Soc.,  1930,  52,  500 — 506). — A  new  mechanism  is 
proposed  for  the  photochemical  reaction  between 
carbon  monoxide  and  chlorine.  It  is  suggested  that 
in  the  reaction  at  the  ordinary  temperature  the  chlorine 
molecule  is  dissociated  by  light,  and  that  a  molecule 
C0C1  is  formed  by  triple  collision  between  a  chlorine 
atom,  a  carbon  monoxide  molecule,  and  a  chlorine 
molecule  which  takes  up  sufficient  energy  to  stabilise 
the  C’OCl  molecule.  On  collision  with  another 
chlorine  molecule  the  latter  then  gives  carbonyl 
chloride  and  a  chlorine  atom,  whilst  on  collision 
"ith  a  chlorine  atom  carbon  monoxide  and  mole¬ 


cular  chlorine  are  regenerated.  The  inhibiting  action 
of  oxygen  and  the  photo-sensitised  formation  of  carbon 
dioxide  are  explained  in  the  same  way  as  in  the 
mechanism  suggested  by  Bodenstein,  Wagner,  and 
Lenher  (A.,  1929,  894),  with  which  this  mechanism 
is  compared.  The  high-temperature  formation  of 
carbonyl  chloride  is  attributed  to  the  triple  collision 
of  a  chlorine  atom  with  a  carbon  monoxide  molecule 
and  a  chlorine  molecule  yielding  carbonyl  chloride 
directly  (CO+G+Cl2=COCL>+G).  J.  W.  Smith. 

Photochemical  studies.  X.  Electronic  and 
photochemical  decompositions  of  potassium 
chlorate.  J.  G.  Meiler  and  W.  A.  Noyes,  jun. 
XI.  Quantum  efficiency  of  ozone  formation  in 
the  fluorite  region.  W.  E.  Vaughan  and  W.  A. 
Noyes,  jun.  (J.  Amer.  Chem.  Soc.,  1930,  52,  527 — 
533,  559 — 568). — X.  An  attempt  has  been  made  to 
investigate  the  decomposition  of  potassium  chlorate 
on  bombardment  with  slow  electrons.  With  an 
accelerating  potential  of  22  volts  definite  evidence  of 
decomposition  is  obtained,  but  the  high  experimental 
errors  do  not  permit  of  any  being  detected  at  lower 
voltages.  It  is  calculated  that  probably  the  effect 
would  not  be  decisive  unless  short  reaction  chains, 
10—100  molecules  in  length,  were  initiated  by  the 
bombardment.  Photochemical  decomposition  of 
potassium  chlorate  to  give  potassium  chloride  and 
oxygen  can  be  brought  about  by  radiation  of  wave¬ 
length  less  than  2800  A.,  but  the  threshold  could  not 
be  determined  accurately.  The  quantum  efficiency 
at  2537  A.  is  of  thebrder  of  1/100.  The  two  series  of 
experiments  are  considered  not  to  be  contradictory, 
since  the  activating  processes  are  probably  different 
in  the  two  cases. 

XI.  Determinations  of  the  quantum  efficiency  of 
ozone  formation  in  radiation  transmitted  by  fluorite 
indicate  a  value  of  2-04;0-3.  This  is  approximately 
the  value  to  be  expected  from  theoretical  consider¬ 
ations,  although  a  slightly  higher  value  would  not  be 
impossible.  J.  W.  Smith. 

Effect  of  light  on  silver  chloride  in  chemical 
analysis.  G.  E.  F.  Lundell  and  J.  I.  Hoffman 
(Bur.  Stand.  J.  Res.,  1930,  4,  109 — 114). — Errors 
resulting  from  the  exposure  to  light  of  silver  chloride 
during  analytical  work  have  been  investigated. 
Exposure  during  precipitation  causes  positive  errors 
if  silver  is  in  excess,  and  negative  errors  if  hydro¬ 
chloric  acid  is  in  excess,  of  the  order  of  0-1%. 
Exposure  of  dry  precipitates  has  little  effect. 

C.  J.  Smith  ells. 

Becquerel  effect.  III.  I.  Lifschitz  and  S.  B. 
Hooghoudt  (Z.  physikal.  Chem.,  1930,  146,  145 — 
172 ;  cf.  A.,  1929,  514). — A  satisfactory  measure  of 
the  Becquerel  effect  in  an  electrode -electrolyte 
system  can  be  obtained  by  determining  the  E.M.F. 
of  the  closed  cell,  electrode|elcctrolyte|non-polarisable 
electrode,  in  the  dark  and  on  exposure  to  light.  A 
method  for  determining  the  difference  (rc)  of  the  two 
values  is  described,  and  illustrated  in  the  case  of 
various  electrolytes,  e.g.,  copper  and  uranyl  salts, 
and  dyes,  it  is  dependent  on  the  nature  of  the 
electrolyte,  temperature,  intensity  and  wave-length 
of  the  light,. but  is  independent  of  the  external  and 
internal  resistance  of  the  cell,  the  nature  of  the  non- 
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polarisable  electrode,  the  duration  of  exposure  to 
light,  the  polarisation  and  electrode  potentials,  the 
shape  and  size  of  the  electrode,  and  the  volume  of 
the  exposed  solution.  0.  J.  Walker. 

Photochemical  interaction  of  acetaldehyde 
and  oxygen.  E.  J.  Boiven  and  E.  L.  Tietz  (J.C.S., 
1930,  234 — 243).— When  gaseous,  liquid,  or  dissolved 
acetaldehyde  containing  oxygen  is  exposed  to  ultra¬ 
violet  light,  a  peroxide  is  formed.  It  is  also  formed 
in  the  dark  when  liquid  acetaldehyde  is  shaken  with 
oxygen,  and  is  comparatively  stable.  The  rate  of 
reaction  in  the  gas  and  in  solution  is  proportional  to 
the  square  root  of  the  light  intensity  and  to  the 
acetaldehyde  concentration,  but  independent  of  the 
oxygen  concentration.  The  reaction  is  essentially 
the  same  at  different  wave-lengths  within  the  acetalde¬ 
hyde  absorption  band.  The  behaviour  is  explained 
by  a  chainreaction  involving  the  formation  of  peracetic 
acid  as  the  first  product.  In  solution  peracetic  acid 
reacts  according  to  tho  equations  CH3'C03H-)- 
CH3-CHO=2CH3<CO,H ;  CH3-C03H+CH3-C0.,H= 

CH3-C0-02-C0-CH3.  When  added  to  solutions  of 
aldehyde  in  hexane,  alcohol  acts  as  an  inhibitor  and 
the  reaction  becomes  proportional  to  the  light 
intensity.  The  action  of  several  anti-knock  substances 
on  the  reaction  has  been  studied.  They  do  not  all 
act  as  inhibitors  of  the  reaction.  J.  A.  V.  Butler. 

Oxidation  of  oils  in  the  presence  of  irradiated 
sterols.  E.  Couture  (Compt.  rend.,  1930,  190, 
532 — 533). — Linseed  and  cod-liver  oils  are  catalytic- 
ally  oxidised  by  irradiated  sterols,  a  sterol  possessing 
a  marked  specific  action  on  the  oil  from  which  it  has 
been  extracted.  The  oxidation  occurs  equally  in 
air  or  in  an  atmosphere  of  nitrogen;  the  catalytic 
process  is  dependent  on  light,  but  is  unaffected  by 
filtration  of  the  incident  rays  through  Wood’s  glass. 

C.  W.  Shoppee. 

Decomposition  of  cholesterol  in  vitro  by  Ar¬ 
rays.  A.  H.  Roffo  and  L.  M.  Correa  (Strahlen- 
thcr.,  1929,  33,  537—541;  Chem.  Zentr.,  1929,  ii, 
2019). — The  decomposition  of  cholesterol  in  solution 
in  chloroform,  carbon  tetrachloride,  or  iodoform  by 
A'-rays  is  due  to  the  oxidising  action  of  chlorine  or 
bromine  liberated  from  the  solvent. 

A.  A.  Eldrtdge. 

Chemical  effects  of  X-rays  and  the  energy 
relations  involved.  G.  L.  Clark  and  (Miss)  L.  W. 
Pickett  (J.  Amer.  Chem.  Soc.,  1930,  52,  465 — 
479). — Experiments  have  been  carried  out  with  the 
object  of  determining  what  types  of  reactions  are 
sensitive  to  X-radiation,  and  to  study  the  energy 
relations  involved.  Anthracene,  dianthracenc, 
maleic  acid,  fumaric  acid,  ferric  sulphate,  methylene- 
blue.  triphenylmethane,  diphenvlmethane,  and 
azoindigo  were  all  unchanged  in  X-rays  of  effective 
wave-length  0-24  A.  A  40%  oxidation  of  ferrous 
sulphate  in  sulphuric  acid  to  ferric  sulphate,  and  slight 
reaction  between  iodine  and  benzene  were  observed, 
whilst  sucrose  showed  slight  inversion,  especially  in 
the  presence  of  lead  nitrate,  the  effect  of  this  salt  being 
probably  due  to  the  change  of  pa.  The  condensation 
of  aldehydes  with  aldehydes  is  affected  only  very 
slightly  or  not  at  all  by  X-rays,  whereas  the  con¬ 
densation  of  aldehydes  with  ketones  is  markedly 


catalysed.  It  is  concluded  that  sensitivity  to  ultra¬ 
violet  light  is  no  criterion  of  sensitivity  to  X-radiation 
of  this  wave-length  and  that  the  reactions  most 
affected  are  those  involving  oxidation  in  aqueous 
solution.  The  decomposition  of  potassium  iodide 
and  of  potassium  nitrate  under  the  action  of  X-rays 
has  been  studied  in  detail,  with  special  attention  to 
the  energy  relation  of  the  changes.  In  both  cases, 
the  decomposition  in  a  vacuum  is  a  straight-line 
function  of  the  intensity  of  the  radiation,  but  with 
potassium  iodide  it  takes  place  more  readily  in  the 
presence  of  oxygen,  whereas  the  decomposition  of 
potassium  nitrate  is  independent  of  the  oxygen 
pressure.  The  formation  and  subsequent  decom¬ 
position  of  hydrogen  peroxide  is  not  essential  for 
oxidation  in  aqueous  solution,  although  it  may  play  a 
contributory  part  in  the  total  effect.  The  effects  of 
X-rays  and  of  ultra-violet  radiation  on  these  two  salts 
are  additive.  Only  0-8%  of  the  energy  absorbed  by 
potassium  nitrate  appears  as  chemical  dissociation. 
Colloidal  lead  as  used  in  the  Blair-Bell  treatment  for 
cancer  is  not  coagulated  by  X-rays,  but  is  stabilised 
to  a  slight  extent.  It  does  not  catalyse  chemical 
reactions  in  X-rays.  Hence  its  effect  in  the  tissues 
is  probably  a  specific  chemical  effect  rather  than 
the  action  of  producing  secondary  radiation.  The 
coagulation  of  colloidal  clays  by  X-rays  depends  on 
the  traces  of  organic  matter  present. 

J.  W.  Smith. 

Temperature  coefficient  of  the  synthesis  of 
hydrogen  chloride  by  light  and  by  a-radiation. 
S.  C.  Lind  and  R.  Livingston  (J.  Amer.  Chem.  Soc., 
1930,  .52,  593 — 608). — The  temperature  coefficients 
of  the  photochemical  (white  light)  and  radiochemical 
syntheses  of  hydrogen  chloride  are  identical  within 
the  limits  of  experimental  error.  In  both  cases  the 
temperature  coefficient  varies  with  the  sensitivity 
of  the  reacting  system,  having  a  value  of  1-10  for  an 
average  chain  length  of  2  x  103  and  rising  to  a  flat 
maximum  of  about  1-20  for  an  average  chain  length  of 
.  8  X 104.  It  is  shown  qualitatively  that  the  temperature 
coefficient  is  about  10%  higher  when  green  light 
(filtered  through  nickel  sulphate)  is  used  as  the  source 
of  activation.  Using  monochromatic  light  of  4358  A. 
the  yield  per  ion  pair  and  the  yield  per  quantum  arc 
approximately  equal.  This  is  not  in  agreement  with 
the  measurements  of  Porter,  Bardwell,  and  Lind  (A., 
1926,  1111),  whose  results  are  discussed  in  the  light 
of  more  recent  investigations.  A  mechanism  of  the 
activation  by  means  of  a-particles  is  suggested. 

J.  W.  Smith. 

Routine  preparation  of  conductivity  water.  II. 
J.  M.  Stuart  and  F.  Wormwell  (J.C.S.,  1930,  85— 
87 ;  cf.  A.,  1927,  1045). — A  modification  has  been 
developed  of  the  conductivity  water  still  described 
previously.  The  tin  condensing  column  is  fixed 
vertically  above  a  tinned  copper  steam  trap,  the  water 
being  condensed  in  an  annular  space  formed  by  a 
short  inner  tin  tube.  All  soldered  joints  in  the  con¬ 
densing  column  are  made  with  pure  tin.  The  form  of 
air -purification  train  now  used  consists  of  four 
columns,  3  cm.  in  diameter  and  45  cm.  high,  containing 
glass  beads  and  joined  by  short  lengths  of  rubber 
tubing,  which  does  not  affect  the  conductivity  of  the 
water.  The  advantages  claimed  for  the  modified 
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design  arc  low  cost,  great  strength  and  compactness, 
case  of  erection  and  working,  and  durability. 

J.  W.  Smith. 

Chemical  inertia  of  the  rare  gases.  I.  Action 
of  helium  on  platinum.  H.  Damtanovich  (Anal. 
Asoc.  Qufm.  Argentina,  1929,  17,  95 — 141). — Under 
the  action  of  an  alternating  electric  discharge  be¬ 
tween  platinum  electrodes  in  helium  at  low  pressures 
the  metal  is  corroded  and  dark  grey  laminated  crystals 
are  formed  and  deposited  on  the  walls  of  the  vessel. 
The  substance  decomposes  in  a  vacuum  slowly  at  the 
ordinary  temperature,  and  more  rapidly  as  the  tem- 
rature  is  raised,  leaving  a  residue  of  platinum, 
tra-violet  photomicrographs  and  X-ray  diagrams 
indicate  that  the  material  has  a  different  structure 
from,  that  of  the  residue  obtained  after  its  decom¬ 
position.  The  quantity  of  helium  “  fixed  ”  varies 
'  from  14  to  34  c.c.  per  g.  of  platinum,  and  the  velocity 
of  fixation  from  05  to  0-15  c.c./min.,  being  maximal 
at  about  100°.  The  mechanism  of  the  formation 
of  the  new  substance  is  uncertain,  but  it  may  repre¬ 
sent  a  type  of  combination  midway  between  that  of 
ordinary  compounds  and  that  of  co-ordinate  com¬ 
pounds.  H.  F.  Gillbk. 

Alteration  of  crystalline  sodium  sulphide. 
H.  Pecker  (J.  Pharm.  Chim.,  1930,  [viii],  11,  147 — 
150). — Samples  of  crystalline  sodium  sulphide  which 
had  been  kept  for  long  periods  in  sealed  containers 
were  found  to  have  been  partly  or  completely  trans¬ 
formed  into  crystalline  sodium  thiosulphate  and/or 
a  liquid  containing  this  salt,  sodium  hydroxide,  and  a 
little  sodium  sulphate,  with  traces  of  free  sulphur. 
Ammonium  hydrogen  sulphide  decomposes,  similarly, 
mto  ammonia,  ammonium  thiosulphate,  and  sulphur. 

H.  E.  F.  ISTotton. 

Extraction  of  rubidium  and  caesium  from 
carnallite.  II.  G.  Jander  and  F.  Busch  (Z. 
anorg.  Chem.,  1930,  187,  1G5— 17G;  cf.  B.,  1929, 
641). — A  new  method  of  extraction,  starting  from 
“  artificial  ”  (i.e.,  once  recrystallised)  carnallite,  is 
described.  The  product  of  a  second  recrystallisation 
is  dissolved  in  hot  dilute  hydrochloric  acid,  and  the 
solution  on  cooling  deposits  a  part  of  its  potassium 
chloride.  The  residual  liquid  is  treated  at  GO — 
70°  with  a  solution  of  sodium  silicomolybdate,  which 
precipitates  the  rubidium  and  caesium  along  with  some 
potassium.  The  mixture  of  complex  salts  is  converted 
mto  chlorides  by  heating  in  a  current  of  hydrogen 
chloride,  the  molybdenum  volatilising  as  hydroxy- 
chloride.  The  chloride  mixture  is  dissolved  in  2-5iV- 
hydrochlorie  acid  and  precipitated  in  three  fractions 
with  96%  alcohol,  the  crystals  obtained  containing 
more  than  50%  of  rubidium  chloride  along  with 
potassium  chloride,  but  no  caesium  chloride.  The 
hltrate  is  then  concentrated  and  treated  with  a 
hydrochloric  acid  solution  of  antimony  trichloride, 
when  more  than  half  the  caesium  present  is  precipit- 
ated  as  the  double  chloride  in  a  state  of  purity.  The 
®other-liquor  is  added  to  the  appropriate  solution 
111  a  subsequent  operation.  F.  L.  Usher. 

Oxidations  with  fluorine.  XIV.  Solutions 
silver  salts.  F.  Fighter  and  A.  Goldach 
Welv.  Chim.  Acta,  1930,  13,  99— 102).— Fluorine 
Palpitates  from  solutions  of  silver  nitrate,  sulphate, 
GO 


perchlorate,  and  fluoride  lustrous  black  crystalline 
compounds  of  silver  peroxide  with  the  respective 
salts.  The  greatest  yield  is  obtained  with  concen¬ 
trated  silver  nitrate  solutions,  the  product  corre¬ 
sponding  on  analysis  with  the  formula 
AgN03,2Ag304.  F.  G.  Tryiiorn. 

Action  of  acetaldehyde,  chloral  hydrate,  and 
mannitol  on  silver  thiocyanate  and  the  insoluble 
silver  halides  in  presence  of  strong  bases. 
L.  Vanino  (Z.  anal.  Chem.,  1930,  79,  369 — 371). — 
Silver  chloride  and  silver  thiocyanate  are  readily 
reduced  to  metal  by  treatment  with  potassium 
hydroxide  and  one  of  the  above-mentioned  reducing 
agents.  The  silver  bromide  and  iodide  must  be  repeat¬ 
edly  heated  with  concentrated  potassium  hydroxide 
solution  and  either  chloral  hydrate  or  mannitol  in 
order  to  bring  about  their  reduction ;  acetaldehyde 
cannot  be  employed  in  these  cases,  owing  to  the  form¬ 
ation  of  aldehyde  resin.  H.  F.  Harwood. 

Reduction  by  charcoal  of  heavy  metal  salts  in 
solution.  E.  Heymann,  K.  Salomon,  and  It. 
Kieffer  (Z.  anorg.  Chem.,  1930,  187,  97—111).— 
Auric  chloride  solution  is  reduced  quantitatively  to 
the  metal  by  wood  charcoal  in  the  cold.  This  is 
explained  by  supposing  that  the  auric  chloride  is 
hydrolysed  and  that  the  auric  hydroxide  is  more 
strongly  adsorbed  than  the  acid.  This  is  supposed  to 
react  with  the  carbon  in  the  interface,  yielding  gold  and 
carbon  dioxide.  The  extraction  of  gold  by  the  Plattner 
process  is  discussed  in  relation  to  those  observations. 
Similarly,  ferric  chloride  solutions  are  reduced  by  char¬ 
coal  to  ferrous  chloride.  The  reducing  action  of 
specimens  of  charcoal  which  had  been  treated  in 
different  ways  was  investigated,  including  that  of  very 
pure  carbon  produced  from  carbon  tetrachloride  and 
mercury  according  to  the  method  of  Tammann  (A., 
1921,  ii,  450).  Experiments  with  this  last  specimen 
showed  that  the  reducing  action  is  not  due  to  the 
presence  of  small  traces  of  organic  impurity,  which 
charcoals  generally  contain.  It  is  assumed  that  only 
such  carbon  atoms  are  oxidised  as  are  connected  with 
the  active  spots  on  the  charcoal  surface.  Graphite 
has  a  slight  reducing  action  of  this  type. 

Oxygen  at  20 — 100°  is  able  to  oxidise  carbon  sus¬ 
pended  in  an  aqueous  solution  of  ferric  chloride, 
especially  when  a  compound  is  added  (e.g.,  potassium 
iodide  or  platinised  charcoal)  which  accelerates  the 
re-oxidation  of  ferrous  chloride  to  ferric  chloride. 
Similar  experiments  with  copper  sulphate  and  chrome 
alum  yielded  only  negative  results. 

J.  W.  Smith. 

Magnesium  carbonates.  I.  Basic  magnes¬ 
ium  carbonates.  H.  Menzel  and  A.  Bruokner 
(Z.  Elektrochem.,  1930,  36,  63 — 87). — The  nature  of 
the  precipitates  obtained  from  solutions  of  magnes¬ 
ium  salt  on  addition  of  alkali  hydrogen  carbonate, 
carbonate,  and  hydroxide  both  separately  and  simul¬ 
taneously  has  been  studied  under  widely  varying  con¬ 
ditions  of  temperature,  dilution,  and  composition  of 
the  precipitating  agent.  The  precipitates  are  at  first 
amorphous  and  finely  divided,  but  when  kept  in  con¬ 
tact  with  the  mother-liquor  they  become  crystalline, 
and  the  X-ray  spectra  have  in  many  cases  been  deter¬ 
mined.  The  existence  of  the  following  substances, 
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of  definite  composition  and  lattice  structure,  has 
been  established  :  MgC03,3H20 ;  MgC03,5H20,  pre¬ 
cipitated  by  hydrogen  carbonate  or  carbonate  when  not 
added  in  excess ;  Mg(OH)2,  precipitated  by  an  excess 
of  hydroxide-carbonate  mixture;  5Mg0,4C02,aq., 
precipitated  under  widely  varying  conditions,  and 
often  contaminated  by  magnesium  hydroxide  or 
carbonate,  which  may-  be  either  mechanically 
mixed  or  present  as  solid  solutions.  This  latter 
material,  which  is  the  essential  constituent  of 
all  the  basic  magnesium  carbonates  obtained  by 
precipitation,  may  be  prepared  also  by  hydrolysis 
of  the  normal  carbonate  by  hot  water.  Although 
part  of  the  water  contained  by  the  air-dried  precipitate 
is  merely  adsorbed,  it  is  not  possible  to  remove  this 
water  in  thcordinarvmannerwithout  loss  of  chemically 
combined  water,  but  on  treatment  with  anhydrous 
liquid  ammonia  or  with  acetone  at  0 — 20°  the  com¬ 
pound  5Mg0,4C02,6H20  is  obtained;  desiccation 
of  the  hexahydrate  over  sulphuric  acid  yields  slowly 
and  reversibly  the  pentahydrate  5Mg0,4C02,5H20. 
By  heating  at  250°  the  ratio  5Mg0:4C02  and  the 
crystalline  structure  are  practically  unchanged, 
although  the  water  content  then  corresponds  approxi¬ 
mately  with  the  trihydrate.  Discussion  of  the 
structure  of  the  basic  carbonates  leads  to  the  formulas 
[Mg(MgC03,H20)4](0H)2  and 
[Mg(MgC03,H20)4'](0H)2,H20  for  the  penta-  and 
hexa-hydrates,  respectively.  H.  F.  Gillbe. 

Fundamental  synthesis  of  calcium  aluminates 
and  their  hydration.  IV.  S.  Nagai  and  R. 
Naito  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  17 — 
19b). — Calcium  aluminate  was  prepared  by  heat¬ 
ing  calcium  carbonate  and  alumina  in  the  ratio 
3CaO  :  A1.203  and  the  free  and  combined  oxides  in  the 
product  were  determined.  At  1100 — 1250°  the 
primary  product  is  Ca0,Al203,  but  at  higher  tem¬ 
peratures  this  is  converted  into  3Ca0,Al203,  a 
result  similar  to  those  obtained  with  other  ratios 
(5  :  1  and  3:5).  A  small  proportion  of  the  compound 
5Ca0,3Al203  was  also  first  formed  but  eliminated 
by  further  heating.  The  compound  5Ca0,AL,03  was 
also  converted  by  heating  into  3Ca0,Al203  with 
separation  of  free  lime.  C.  Irwin. 

Hydration  of  the  aluminates  of  calcium.  I. 
New  crystalline  form  of  tricalcium  aluminate. 
T.  Thorvaldson  and  N.  S.  Grace  (Canad.  J.  Res., 

1929,  1,  36 — 47). — Tricalcium  aluminate  formed 
by  heating  alumina  with  calcium  carbonate  at 
1370°  forms  the  hydrate  3Ca0,Al203,6H20  when 
heated  at  150°  with  steam  in  an  autoclave.  This 
compound  forms  isotropic  crystals,  n0  1-604,  which 
are  slightly  hygroscopic ;  at  275 — 300°  the  stable 
hydrate  (  +  1-5H»0)  is  formed  and  at  1000°  the  last 
traces  of  water  are  expelled.  At  750 — 900°  decom¬ 
position  into  free  lime  and  the  aluminate  5Ca0,3AI203 
occurs,  but  recombination  ensues  after  heating  at 
above  1000"  or  by  heating  in  steam  at  150°. 

A.  R.  Powell. 

Action  of  nitrogen  peroxide  and  of  nitric  oxide 
on  calcium  carbonate  and  lime.  E.  Brinf.r, 
J.  P.  Lugrin,  and  R.  Monnier  (Helv.  Chim.  Acta. 

1930,  13,  64— 75).— The  action  of  liquid  and  gaseous 


nitrogen  peroxide  at  temperatures  between  15°  and 
400°  and  for  periods  between  5  and  624  hrs.  on  calcium 
carbonate  and  oxide,  and  that  of  nitric  oxide  on  these 
substances  at  400°,  have  been  studied.  Both  in  the 
liquid  and  the  gaseous  states  dry  nitrogen  peroxide 
reacts  with  calcium  carbonate  according  to  the 
equation  CaC03+  3N02= Ca(N  03)2+ C02+N0-f  27 

kg.-cal.  The  amount  of  nitrogen  peroxide  absorbed 
is  proportional  to  the  time  of  contact,  and  the  rate  of 
absorption  increases  rapidly  with  rise  of  temperature. 
With  lime  both  nitrate  and  nitrite  are  formed  with 
the  liberation  of  nitric  oxide,  but  the  absorption  is 
irregular  by  reason  of  the  pasty  nature  of  the  product. 
At  400°  nitric  oxide  does  not  react  with  calcium 
carbonate  and  is  decomposed  only  to  a  very  slight 
extent  by  lime.  Under  conditions  in  which  the  solid 
may  be  stirred  nitrogen  peroxide,  in  10%  concen¬ 
tration  in  air,  is  better  absorbed  by  calcium  carbonate  ■ 
than  by  lime.  The  use  of  calcium  carbonate  in  the 
recovery  of  nitrous  gases  is  suggested. 

F.  G.  Tryhorn. 

Action  of  nitrogen  peroxide  on  calcium  phos¬ 
phate.  E.  Briner  and  J.  P.  Lugrin  (Helv.  Chim. 
Acta,  1930,  13,  76 — 80). — Neither  liquid  nor  gaseous 
nitrogen  peroxide  has  appreciable  action  on  dry 
calcium  phosphate,  even  with  periods  of  contact  of 
35  days.  In  the  presence  of  traces  of  water  the 
action  is  represented  by  3N02+Ca3(P04)2+H20= 
Ca(N03)2-f  2CaHP04+N0,  and,  with  agreater  amount 
of  water,  by  6N0»+Ca3(P04)2+2H20= 
CaH4(P04)2-f-2Ca(N03)2+2N0.  No  nitrite  is  formed 
in  either  case,  any  nitrous  acid  formed  either  decom¬ 
posing  to  give  nitric  acid,  3HN02=HN03+H20+ 
2NO,  or  being  oxidised  by  the  nitrogen  peroxide, 
HN02+N02=HN03-f  NO.  P.  G.  Tryhorn. 

Action  of  sulphur  dioxide  on  calcium  carbon¬ 
ate  and  calcium  phosphate.  E.  Briner  and  R. 
Monnier  (Helv.  Chim.  Acta,  1930,  13,  80— 85).— No 
action  even  after  months  of  contact  is  observed  be¬ 
tween  sulphur  dioxide  in  the  gaseous  or  liquid  states 
and  dry  calcium  carbonate  at  the  ordinary  tem¬ 
perature.  A  relatively  rapid  reaction  represented 
by  2CaC03+3S02=2CaS04-|-S+2C02+74  kg.-cal. 
occurs  at  95°.  If  water  is  present  sulphite  is 
formed  by  simple  replacement.  No  reaction  occurs 
between  calcium  phosphate  and  sulphur  dioxide  at 
the  ordinary  temperature,  but  at  higher  temperatures 
a  reaction,  represented  bv  the  equation  2Ca3(P04),+ 
3S02=2CaS04+2Ca2P20;  +  S  occurs. 

.  P.  G.  Tryhorn. 

Decomposition  of  solids  in  liquids.  I.  Basic 
zinc  salts.  W.  Feitknecht  (Helv.  Chim.  Acta, 
1930,  13,  22 — 43). — The  formation  of  basic  zinc  salts 
when  zinc  oxide  or  hydroxide  is  left  for  prolonged 
periods  in  contact  with  solutions  of  zinc  salts  has  be# 
investigated  chemically  and  by  means  of  X-ray 
analysis.  In  general  well-defined  basic  salts  are 
formed  in  which  the  ratio  ZnO/zinc  salt  is  4  :  1  if  the 
anion  is  univalent,  and  3:1  in  the  case  of  the  single 
bivalent  anion  investigated.  In  the  intensively  dried, 
more  basic  compounds  with  the  exception  of  the 
chloride  the  ratio  ZnO/HaO  is  1:1,  the  water  being 
present  in  the  hydroxide  form.  Further  water  of 
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the  zeolitic  type  can  apparently  be  present.  The 
following  compounds  have  been  prepared  : 

ZnCl2,4Zn(0H)2,H20 ;  ZnCl2,Zn(OH)2 ; 

ZnBr2,4Zn(OH),  ;  ZnBr2.Zn(0H)2,2H20  ; 

ZnI2,4Zn(OH),  ;  Zn(N03)„4Zn(0H)2 ; 

Zn(N03),2Zn(0H)2,2H20  ;  ZnS04,3Zn(0H)2. 
Equilibrium  between  the  basic  salt  and  hydroxide 
occurs  with  the  different  salts  at  the  following  concen¬ 
trations  :  sulphate  0-00 15A7,  chloride  0-04jY,  nitrate 
0-067iV,  bromide  0-234A7,  and  iodide  0-74 N.  The 
equilibrium  between  the  basic  salt  I  and  basic  salt  II 
occurs  in  14jY-solution  for  the  chloride  and  bromide, 
and  in  7-5A7-soIution  for  the  nitrate.  The  basic  halides 
are  considerably  soluble  in  the  corresponding  salt 
solutions,  the  solubility  increasing  up  to  the  equilibrium 
value  for  the  system  basic-acid  salt.  An  X-ray  examin¬ 
ation  of  the  compounds  with  3  and  4  mols.  of  zinc 
hydroxide  indicated  that  the  hydroxide  is  present  in 
the  a-form.  The  crystal  forms  of  the  compounds  are 
in  agreement  with  this  assumption.  It  appears  that 
these  zinc  compounds  cannot  satisfactorily  be  repre¬ 
sented  as  co-ordination  compounds,  but  that  the  salt 
ions  are  arranged  in  layers  between  others  of  zinc 
hydroxide  molecules,  and  that  three  or  four  hydroxide 
molecules  can  be  associated  with  a  single  salt  ion  with¬ 
out  greatly  altering  the  unit  cell.  As  the  univalent 
ion  increases  in  size  the  symmetry  of  the  crystalline 
form  decreases.  In  the  series  containing  1  mol.  of 
zinc  hydroxide  the  symmetry  decreases  with  the 
replacement  of  chloride  by  bromine. 

F.  G.  Tryhorn. 

Subhalides  of  homologues  of  mercury.  G. 
von  Hevesy  and  E.  LQwenstein  (Z.  anorg.  Chem., 
1930,  187,  266—272). — The  solubilities  of  cadmium 
in  molten  cadmium  chloride,  bromide,  and  iodide, 
of  mercury  in  mercuric  iodide,  and  of  zinc  and 
magnesium  in  their  respective  chlorides  have  been 
determined.  Cadmium  dissolves  in  molten  cadmium 
chloride  as  a  subchloride  analogous  to  calomel,  but 
stable  only  when  liquid.  On  solidification  the  sub¬ 
chloride  reverts  to  a  mixture  of  the  ordinary  chloride 
and  the  metal.  The  tendency  to  form  a  subhalide 
increases  with  increasing  size  of  the  cation.  Addition 
of  an  alkali  halide  to  the  fused  mass  hinders  the  form¬ 
ation  of  mercurous  iodide  and  of  cadmium  subchloride. 

F.  L.  Usher. 

Hydrides  of  boron.  B.  D.  Steele  and  J.  E. 
Mills  (J.G'.S.,  1930,  74 — 79). — Aluminium  and 

cerium  borides  have  been  prepared  by  fusion  of  the 
metal  powders  with  finely-divided  boron  oxide,  the 
reaction  in  the  latter  case  being  carried  out  in  a  rapid 
stream  of  hydrogen.  On  treatment  with  acids  these 
give  small  yields  of  boron  hydrides,  but  these,  on  low- 
teinperature  fractionation  and  analysis,  proved  to  be 
the  same  .os  those  produced  from  magnesium  boride, 
B4H10  being  the  chief  constituent,  probably  together 
^h  B5H9  and  B6H10.  J.  W.  Smith. 

Blanc's  alumina.  N.  Parravano  and  E. 
fb'ORA-ro  (Atti  R.  Accad.  Lined,  1929,  [vi],  10,  475 — 
^0). — By  decomposition  of  aluminium  chloride 
“Wahydrate  between  180°  and  450°  an  apparently 
®mrphous  form  of  alumina  is  obtained.  It  gives  no 
-t-ray  spectrum,  but  shows  the  double  refraction 


characteristic  of  non-inonoinetric  crystalline  sub¬ 
stances,  and  is  considered  to  be  in  the  semi-crystalline 
state.  On  being  heated  above  540°  it  is  converted 
into  a  form  which  is  definitely  crystalline  and  is 
probably  rhombohedral  or  hexagonal.  The  change 
in  form  is  accompanied  by  an  increase  in  density 
from  2-2  to  3-5.  Above  950°  the  second  form  changes 
to  corundum  with  a  corresponding  increase  in  the 
density  to  3-9.  O.  J.  Walker. 

Thermal  decomposition  of  rare  earth  [tri]- 
halides.  G.  Jantsch  (Naturwiss.,  1930,18,  155). — 
Whilst  the  m.  p.  of  chlorides  in  the  lanthanum  series 
falls  from  lanthanum  to  europium  the  iodides  vary' 
as  follows  :  neodymium  tri-iodide  melts  at  775°,  the 
praseodymium  salt  at  733°,  and  samarium  tri-iodide 
begins  to  liberate  iodine  at  816 — 824°.  The  prepar¬ 
ation  of  bivalent  salts  by  means  of  gaseous  reducing 
agents  is  troublesome  owing  to  the  necessity  for 
rigid  exclusion  of  moisture  and  oxygen.  Thermal 
decomposition  in  a  high  vacuum  seems  likely  to  be 
more  effective.  Under  a  pressure  of  0-01  mm. 
samarium  tri-iodide  begins  to  dissociate  at  560°  and 
at  750°  the  formation  of  samarium  di-iodide  is 
complete.  R.  A.  Morton. 

Compact  fused  silicon  and  the  density  of  this 
element.  C.  Bedel  (Compt.  rend.,  1930,  190, 
434 — 435). — A  mixture  of  30-mesh  silicon  with  10% 
of  potassium  fluosilicate  covered  with  a  thin  layer  of 
the  latter  and  heated  gradually  in  a  quartz  tube  to 
the  fusion  point  (1500°)  is  converted  into  a  compact 
form  of  silicon  which,  however,  may  contain  micro¬ 
scopic  cavities.  It  contains  98-94%  Si  and  has 
d°  2-307,  the  corresponding  values  for  silicon  from 
aluminium  and  zinc  being  2-326  and  2-329,  respect¬ 
ively,  and  2-330  for  fused  silicon,  powdered  and  washed 
with  hydrofluoric  acid.  J.  Grant. 

Germanium.  II.  Compounds  of  germanium 
with  nitrogen.  R.  Schwarz  and  P.  W.  Schenk 
(Ber.,  1930,  63,  [£],  296—300;  cf.  A.,  1929,  1407).— 
Addition  of  a  solution  of  germanium  tetrachloride  in 
ether  at  —80°  to  liquid  ammonia  at  the  same  tem¬ 
perature  results  in  the  formation  of  ammonium 
chloride,  which  is  removed  by  repeated  washing  with 
liquid  ammonia,  and  germanium  imide ,  Ge(NH)2,  a 
white,  amorphous  powder  very  readily  decomposed 
by  atmospheric  moisture  into  germanium  dioxide  and 
ammonia.  When  heated  in  nitrogen  at  about  150°, 
the  compound  loses  ammonia  and  yields  germanam, 
Ge2N3H,  stable  below  about  300°.  At  higher  tem¬ 
peratures,  germanium  nitride  is  produced;  this  sub¬ 
stance  dissociates  into  its  components  when  ignited. 
The  latter  type  of  decomposition  occurs  to  some 
extent  at  much  lower  temperatures  so  that  specimens 
of  the  nitride  are  usually  coloured  brown  by  the 
finely-divided  metal.  The  formation  of  germanium 
tetra-amide  has  not  been  observed.  H.  Wren. 

Preparation  of  pure  metals  of  the  titanium 
group  by  thermal  decomposition  of  their  iodides. 
II.  Zir  conium.  III.  Hafnium.  J.  H.  de  Boer 
and  J.  D.  Fast  (Z.  anorg.  Chem.,  1930, 187,  177 — 189, 
193 — 208 ;  cf.  A.,  1926,  699). — II.  The  reduction  of 
zirconium  compounds  by  various  methods  has  been 
studied  in  detail.  The  action  of  sodium  on  zirconium 
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tetrachloride  at  850°  yielded  a  partly  sintered  powder 
which  after  conversion  into  the  totraiodide  gave  a 
compact  duotile  specimen  of  tho  metal.  Reduction 
of  the  oxide  with  a  mixture  of  calcium  or  magnesium 
and  sodium  is  also  satisfactory,  but  it  is  necessary  to 
purify  the  calcium  by  sublimation.  A  mixture  of 
sodium  and  barium  chloride  gave  a  very  finely-divided 
metal  and  the  final  product  was  impure  and  brittle. 
The  product  of  the  interaction  of  sodium  and  potass¬ 
ium  iluozirconate  was  pure  and  ductile.  The  influence 
of  common  impurities  on  the  preparation  and  pro¬ 
perties  of  the  metal  has  also  been  investigated.  Iron 
is  comparatively  unimportant,  since,  oven  when  present 
in  the  materials  used,  it  usually  cannot  be  detected 
in  the  final  product.  Silicon  and  aluminium,  however, 
must  bo  very  completely  removed  from  the  materials 
before  the  reduction  is  carried  out.  Hydrogen,  oxygen, 
and  nitrogen  form  with  the  hot  metal  compounds  which 
dissolve  in  it  and  profoundly  modify  its  properties. 
Zirconium  containing  dissolved  oxide  is  brittle  and 
has  a  higher  m.  p.  and  a  lower  temperature  coefficient 
of  electrical  conductivity  than  the  pure  metal. 

III.  Starting  from  an  oxide  rich  in  hafnium,  direct 
reduction  of  the  oxide  is  more  advantageous  than 
conversion  into  the  chloride,  since  in  the  latter  process 
fractionation  occurs  and  the  product  contains  less 
hafnium  than  the  original  material.  Purified  calcium 
gives  a  better  product  than  magnesium.  Reduction 
of  the  tetrachloride  with  sodium  is  satisfactory  if  the 
former  is  prepared  from  the  crude  metal  instead  of 
from  the  oxide.  Reduction  of  a  specimen  of  oxide  of 
100%  purity  with  calcium  and  sodium  and  subsequent 
treatment  by  the  iodide  process  gave  a  metal  which 
was  not  ductile  and  was  of  too  low  a  density,  but  on 
chlorinating  the  metal  thus  obtained,  reducing  the 
resulting  chloride  with  sodium,  and  repeating  the 
iodide  process,  a  satisfactory  specimen  was  obtained. 
Mechanical  and  electrical  properties  of  the  pure  metal 
having  m.  p.  about  2500°  Abs.,  d  13-31,  are  described. 

F.  L.  Usher. 

Preparation  of  pure  hafnium  salts.  J.  H.  de 
Boer  and  J.  Broos  (Z.  anorg.  Chem.,  1930,  187, 
190 — 192 ;  cf.  A.,  1927,  954). — The  precautions  neces¬ 
sary  to  ensure  the  absence  of  impurities  which  may 
give  rise  to  volatile  and  dissociable  iodides  are 
described  in  detail.  The  preparation  is  carried  out 
by  means  of  the  hydrofluoric  acid-borax  and  the 
sulphuric  acid  methods  previously  described. 

F.  L.  Usher. 

Mechanism  of  precipitation  processes  in  which 
compounds  of  bromine  with  lead  are  formed. 
Z.  Karaoglanov  and  D.  Tschawdarov  (Z.  anorg. 
Chem.,  1930,  187,  273—288). — The  precipitation  of 
lead  salts  by  alkali  bromides  under  various  conditions 
has  been  studied  in  order  to  determine  the  part 
played  by  univalent  complex  lead  cations.  The  pre¬ 
cipitate  obtained  by  mixing  aqueous  solutions  of 
potassium  bromide  and  lead  acetate  has  the  com¬ 
position  Pb(OH)Br,  even  when  the  liquid  contains 
0-5iY-acetic  acid,  but  normal  lead  bromide  is  formed 
in  the  presence  of  0-2N-hydrobromic  acid.  The 
normal  bromide  is  also  formed  if  lead  nitrate  is  used 
instead  of  the  acetate.  The  probable  sequence  is  : 
Pb"+Br' — ->PbBr’ ;  PbBri+AcO' — >Pb(OAc)Br ; 
Pb(0Ac)Br+H20 — >Pb(OH)Br+HOAc.  The  acet¬ 


ate  bromide  is  stable  only  in  glacial  acetic  acid, 
Normal  lead  bromide  is  converted  into  hydroxy- 
bromide  by  solutions  of  potassium  acetate,  partly  into 
chlorobromide  by  alkali  chlorides,  and  completely  into 
the  normal  iodide  by  potassium  iodide. 

F.  L.  Usher. 

Preparation  of  pure  nitrogen.  P.  Harteck 
(Ber.,  1930,  63,  [B],  427 — 429). — Pure  nitrogen  is 
obtained  by  passing  ammonia  over  nickel  powder 
heated  at  1000°  in  a  quartz  tube.  Any  residual 
ammonia  is  frozen  by  liquid  air.  The  separation  of 
nitrogen  from  hydrogen  depends  on  the  freezing  of 
tho  former  substance  by  evaporating  liquid  air. 
Hydrogen  retained  by  the  solidified  nitrogen  is  mostly 
removed  by  exhaustion,  the  remainder  being  elimin¬ 
ated  by  evaporation  and  re-condensation  with  loss  of 
about  10%  of  the  nitrogen.  H.  Wren. 

Preparation  and  properties  of  pure  nitric 
acid.  K.  P.  MisnsCHENKO  (J.  Appl.  Chem.,  Russia, 
1929,  2,  521 — 525). — The  acid  is  distilled  four  times 
at  25 — 40° /25 — 40  mm.  in  Creighton’s  apparatus  from 
which  rubber  connexions  have  been  eliminated ;  it  is 
then  blown  for  1-5 — 2  hrs.  in  the  cold  with  dry  air 
free  from  carbon  dioxide.  The  pure  acid  is  entirely 
stable  only  below  —41° ;  it  has  d'l'  1-52150,  d\  1-54786, 
and  f.  p.  slightly  above  -41-1°. 

Chemical  Abstracts. 

New  phosphonium  salt.  Y.  Evrard  (Natuur- 
wetensch.  Tijds.,  1930,12,6 — 11). — Phosphine  gives 
with  concentrated  perchloric  acid  a  crystalline  pre¬ 
cipitate,  too  hygroscopic  and  too  easily  dissociated 
for  direct  analysis.  By  indirect  analysis  of  the  wet 
crystals  and  the  mother-liquor,  the  formation  of 
phosphonium  perchlorate  was  established.  The  com¬ 
pound  readily  explodes,  and  is  too  unstable  for  use  in 
the  proposed  synthesis  of  the  phosphine  analogue  of 
hexamethylenetetramine.  S.  I.  Levy. 

Action  of  sulphuric  acid  on  thiocyanates. 
B.  S.  Sharxia  (J.  Amer.  Chem.  Soc.,  1930,  52,  581- 
582).—' The  precipitate  formed  by  treating  ammonium 
thiocyanate  solutions  with  sulphuric  acid  varies  in 
composition  according  to  the  concentrations  of  the 
thiocyanate  and  acid  solutions  used.  All  attempts 
to  obtain  these  precipitates  in  a  pure  state  have 
failed.  The  more  concentrated  is  the  sulphuric  acid 
used  the  lower  is  the  sulphur  content  of  tho  pre¬ 
cipitate.  From  a  study  of  the  sulphur  and  carbon 
contents  of  the  precipitates  under  varying  conditions 
it  is  concluded  that  the  sulphuric  acid,  besides  its 
hydrolysing  effect,  also  has  an  oxidising  influence  on 
thiocyanates,  this  effect  being  the  more  marked  the 
more  concentrated  is  the  acid.  J.  W.  Smith. 

Amphoteric  hydrated  oxides,  their  aqueous 
solutions  and  crystalline  compounds.  IX.  Re* 
lations  of  metatungstates  to  para-  and  mono- 
tungstates  in  solution.  G.  Jander  and  $• 
Hehkeshoven  (Z.  anorg.  Chem.,  1930,  187,  60—74; 
cf.  A.,  1929,  281,  664). — When  sodium  tungstate  solu¬ 
tion  is  titrated  conductometrically  with  hydrochloric 
acid  (cf.  Jander  and  Pfundt,  A.,  1929,  652)  the  curve 
of  the  conductivity  plotted  against  the  acid  added 
shows  two  sharp  breaks,  corresponding  with  the  addi¬ 
tion  of  7  and  9  hydrogen  ions,  respectively,  to  each 
six  tungstate  ions.  These  are  explained  by  supposing 
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the  reactions  to  be  0WO4"+7H'=?^HWGO,1,,,"+ 
3Ha0andHVV6O12,""+2H,^H3W6O21'".  The  ion 
HW6021'""  gives  rise  to  paratungstates.  This  view 
suggests  that  metatungstates  in  solution  are  also  salts 
of  a  hexatungstic  acid,  but  that  they  are  more  acidic 
salts  than  paratungstates,  and  must  be  formulated 
iLj(H3WG021).  When  boiling  alkali  tungstate  solu¬ 
tions  are  conductometrically  titrated  with  mineral 
acids,  breaks  are  obtained  in  the  curve  corresponding 
with  the  addition  of  G  and  9  hydrogen  ions,  respect¬ 
ively,  to  each  G  monotungstate  anions.  This  is 
explained  by  supposing  that  at  the  higher  temper¬ 
ature  the  residual  hydrogen  atom  of  the  paratungstic 
acid  dissociates.  Thermometric  titration  of  alkali 
tungstate  solutions  leads  to  similar  results.  There  is 
a  sharp  difference  between  the  light  absorption  of 
monotungstate  solution  in  the  spectral  region  2000 — 
4000°  A.  and  that  with  the  solution  acidified  to  pn  6-2 
when  a  paratungstate  would  be  forming,  but  little 
further  change  is  observed  as  far  as  3-3.  The 
difference  in  structure  between  para-  and  meta- 
tungstio  acid  solutions  is  discussed  in  relation  with 
these  observations.  J.  W.  Smith. 

Complex  uranyl  fluorides.  F.  Olsson  (Z. 
anorg.  Chem.,  1930,  187,  112 — 120). — With  organic 
bases,  uranyl  fluoride  forms  double  salts  of  three 
different  types,  viz.,  MU02F3,«H20,  M(U02)2F5,?tH20, 
and  M(U02)3F7,nH20.  The  first  of  these  is  analogous 
to  the  sodium  compound  prepared  by  Bolton  (Ber. 
Preuss.  Akad.,  1866,  31,  299)  but  the  other  types 
are  new  to  sexavalent  uranium  compounds.  Besides 
primary  bases,  secondary,  tertiary,  and  quaternary 
organic  bases  give  sparingly  soluble  double  uranyl 
fluorides.  All  the  double  fluorides  which  have  been 
prepared  are  yellow,  stablo  in  air,  and  relatively 
insoluble  in  dilute  hydrofluoric  acid  as  well  as  in 
water.  J.  W.  Smith. 

Behaviour  of  metallic  oxides  and  silicates 
in  chlorine.  R.  Wasmuht  (Z.  angew.  Chem., 
1930,  43,  98—101,  125— 129).— Measurements  have 
been  made  of  the  temperatures  at  which  reactions 
begin  between  chlorine  and  a  number  of  metallic 
oxides  and  silicates,  with  and  without  the  addition 
of  carbon.  In  the  absence  of  carbon  no  reaction 
occurs  with  silica  up  to  1100°,  whilst  with  25%  of 
<jarbon  present  reaction  commences  at  about  850°. 
Aluminium  oxide  begins  to  react  at  about  850°  in 
the  absence  of  carbon,  and  at  about  700°  when  it  is 
present.  Ferric  oxide  alone  reacts  at  about  525°,  and 
at  600°  with  a  greater  velocity  in  tho  presence  of 
catbon.  The  presenco  of  sulphide  or  phosphide  in 
^■on  oxide  reduces  the  initial  reaction  temperature  to 
-50°.  Ferrous  oxide,  alone,  or  with  additions  of 
sulphide,  phosphido,  or  carbon,  reacts  above  150°. 
boder  the  same  conditions  reactions  begin  with 
“tonganous  oxido  at  200°.  No  action,  with  or  without 
^bon,  was  obtained  with  the  oxides  of  chromium, 
hasten,  nickel,  or  cobalt.  Griinerite  and  fayalitc, 
and  without  carbon  addition,  react  at  300°  and 
jjy\  respectively.  No  reaction  was  obtained  with 
^sjonite,  tephroite,  and  high-temperature  slag. 

.  the  above  results  all  refer  to  decomposition  without 
058 of  oxygen.  In  all  the  cases  mentioned  decom¬ 
position  with  loss  of  oxygen  begins  at  a  higher  tem¬ 


perature,  usually  from  100°  to  300°  higher  than  those 
recorded  above.  F.  G.  Tryhorn. 

Manganites,  manganates,  and  permanganates. 
I.  Potassium  manganite.  A.  S.  Cocosinschi 
(Z.  anorg.  Chem.,  1930,  186,  176— 180).— Fusion  of 
potassium  permanganate  with  potassium  chloride  at 
600°  yields  the  compound  K20,2Mn02,  which  loses 
more  potash  on  further  heating,  the  proportion  falling 
from  29-21%  at  600°  to  18-57%  K20  at  1100°.  These 
manganites  are  slowly  hydrolysed  by  water  with  the 
formation  of  complex  acids  of  the  general  formula 
H2Mn„02,i+i ;  the  presence  of  these  acids  is  held  to 
be  the  origin  of  the  water  found  in  the  potassium 
manganites  described  by  Rousseau  (A.,  1892,  569). 

A.  R.  Powell. 

Iridescent  films  as  reaction  products  of  the 
slow  hydrolysis  of  ferric  chloride.  H.  Zocher 
and  W.  Heller  (Z.  anorg.  Chem.,  1930, 186,  75 — 96). 
— Slow  hydrolysis  of  0-1 — 8%  solutions  of  ferric 
chloride,  extending  over  months  or  even  years  in  the 
case  of  the  more  dilute  solutions,  results  in  the  form¬ 
ation  of  anisotropic  sediments  of  decreasing  sol  char¬ 
acter  with  increasing  concentration  of  the  solution. 
From  solutions  with  0-3 — 1-0%  of  ferric  chloride  these 
sediments  have  the  properties  of  a  tactosol  of  the 
type  of  Zocher’s  ferric  oxide  iridescent  films.  The 
lustre  and  purity  of  these  films  on  tho  non-iridesccnt 
precipitates  first  formed  increase  with  decreasing 
concentration  of  the  solution  during  hydrolysis  and 
their  formation  proceeds  more  rapidly  in  diffused 
light  and  by  slightly  raising  the  temperature  above 
the  ordinary.  During  ageing  the  tactosols  undergo 
changes  characterised  by  an  increase  in  the  periodicity 
of  the  films  to  a  maximum  and  in  the  order  of  tho 
film  colours  and  a  decrease  in  the  lustre  of  the  films. 
On  dilution  with  water  the  films  immediately  peptise 
to  a  turbid  anisotropic  sol.  Dialysis  of  the  original 
ferric  chloride  even  for  a  short  time  inhibits  the 
formation  of  the  tactosol.  Evidence  is  adduced  to 
show  that  the  formation  of  the  films  is  dependent  on 
the  concentration  of  the  hydrogen  and  chlorine  ions. 

A.  R.  Powell. 

Complex  compounds  of  chloroferric  acid  with 
organic  sulphur  compounds.  The  analogy  of 
gold  and  iron  compounds.  P.  G.  Ray  and  P.  C. 
Mukherjee  (Z.  anorg.  Chem.,  1930,  187,  121 — 126). 
— On  condensing  ferric  chloride  with  ethyl  sulphide 
and  with  l:4-dithian  the  compounds  HFeCl4,Et2S,H20 
and  HFeCl4,(G2H4S)2,4H20,  respectively,  are  formed. 
These  give  such  definite  acidic  reactions  and  the 
conductivities  and  their  concentrated  aqueous  solu¬ 
tions  are  so  high  that  they  must  yield  hydrogen  ions. 
An  unsuccessful  attempt  was  made  to  prepare  the 
potassium  salt  of  the  former  by  fractional  crystallis¬ 
ation  of  a  concentrated  mixture  of  the  acid  with 
potassium  chloride.  The  addition  of  strong  bases 
such  as  ammonia  or  aniline  to  this  acid  produces  a 
precipitate  of  ferric  hydroxide.  Weak  bases  such  as 
pyridine,  quinoline,  or  o-toluidine  completely  displace 
the  ethyl  sulphide  radical,  and  the  following  com¬ 
pounds  were  obtained,  Fe2Cl8,C5H5N,4EtOH ; 
Fe.2Cl6,C9H7N,4EtOH ;  Fe2ClG,C7H7-NH2,3EtOH.  The 
alcohol  was  introduced  during  the  purification  process. 
These  reactions  are  explained  by  supposing  that  the 
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hydrochloric  acid  is  removed  first  by  the  base,  after 
which  the  base  replaces  the  ethyl  sulphide.  Thus, 
unlike  the  corresponding  platinum  compounds,  which 
are  reduced  from  the  quadri-  to  the  ter-  or  bi-valent 
state  by  bases,  the  valency  of  the  iron  compounds  is  not 
changed  under  these  conditions.  J.  W.  Smith. 

Preparation  and  properties  of  some  complexes 
of  cobalt  with  cyclic  amines,  which  may  be 
employed  as  specific  reagents  for  polysulphides. 
J.  Beato  and  M.  de  los  D.  Brugger  (Anal.  Fis. 
Quim.,  1929,  27,  822 — 831). — By  the  action  of  di- 
acetyldioxime  and  aniline  on  an  alcoholic  solution  of 
cobaltous  chloride  in  presence  of  air  a  dark  crystalline 
compound  is  formed,  of  which  an  aqueous  or  alcoholic 
solution  yields  a  characteristic  violet  coloration 
when  warmed  with  a  solution  of  a  polysulphide,  and 
a  similar  coloration  with  the  ferrocyanide  ion  in  the 
cold.  An  identical  reaction  with  polysulphides  is 
given  by  the  analogous  o-  and  p-toluidine  complexes. 
Substitution  of  diacetyldioxime  by  benzaldoxime  or 
by  formaldoxime  docs  not  appear  to  yield  similar 
complexes.  H.  F.  Gillbe. 

Dissociation  of  carbonic  acid  and  its  action 
on  metallic  nickel  under  pressure.  E.  MXJller 
and  A.  Luber  (Z.  anorg.  Chem.,  1930,  187,  209 — 
230). — Aqueous  carbonic  acid  reacts  with  nickel 
reversibly  and  the  concentration  of  dissolved  metal 
is  accurately  reproducible  for  a  given  temperature 
and  partial  pressure.  From  the  amount  of  nickel  in 
solution  it  is  calculated  that  under  a  pressure  of 
50  atm.  and  at  the  ordinary  temperature  the  con¬ 
centration  of  H2C03  is  0-3S6  g.  per  litre,  and  the 
hydrogen-ion  concentration  of  the  solution,  determined 
by  means  of  indicators,  is  1-25x1  O'3.  The  affinity 
constant  for  the  first  stage  of  dissociation  is  2-46  x  10“*. 
Nickel  is  dissolved  in  the  form  of  hydrogen  carbonate, 
which  could  not  be  obtained  as  a  solid.  The  crystall¬ 
ine  compounds  NiC03  and  NiC03,6H20  were  prepared 
in  a  pure  state.  F.  L.  Usher. 

Platinum  arsenide.  L.  Wohler  (Z.  anorg. 
Chem.,  1930,  186,  324 — 336). — Platinum  diarsenide 
has  been  prepared  by  heating  a  mixture  of  the  elements 
in  a  closed  tube  at  270°.  The  reaction  is  explosive, 
but  can  be  moderated  by  using  a  large  excess  of 
arsenic  which  is  afterwards  removed  in  a  stream  of 
carbon  dioxide  at  500°.  The  residual  grey  powder 
resembles  natural  sperrylite  and  is  attacked  with 
difficulty:  by  concentrated  nitric  acid  or  by  aqua  regia. 
The  product  of  the  interaction  of  arsine  and  platinic 
chloride  or  potassium  chloroplatinite  in  solution  is 
a  mixture  of  variable  composition.  The  compound 
PtAsOH  described  by  Tivoli  Was  not  obtained. 

F.  L.  Usher. 

Constitution  of  tetrammineplatinum  salts. 
A.  Hantzsch  and  F.  Rosenblatt  (Z.  anorg.  Chem., 
1930,  187,  241 — 265). — Among  a  large  number  of 
platinum  tetrammine  salts  which  have  been  prepared 
and  examined  the  following  are  described  :  tetra- 
pyridineplalinum  thiocyanate,  acetate,  and  oxalate ; 
telradimethylamineplatinum  picrate  and  nitrate ;  di- 
ethylenediamineplalinum  oxalate,  carbonate,  perchlorate, 
bromide,  and  platinocyanide  ;  cis-diamminodipyridine- 
platinum  picrate  ;  t rans-rf iamminodipyridmeplatinum 
picrate  and  chloride.  From  the  results  of  measure¬ 


ments  of  the  electrical  conductivity  of  these  and  other 
salts  previously  described,  and  of  their  absorption 
spectra,  it  is  concluded  that  they  possess  six  co- 
ordinatively  bound  groups,  and  not  four  as  has  hitherto 
been  assumed.  They  should  therefore  be  formulated 
as  pseudo-salts  of  the  type  [Pt(NH3)4X,].  These 
pseudo-salts  can  be  dissolved  to  some  extent  un¬ 
changed  in  non-dissociating  solvents  with  low  solvat¬ 
ing  power  such  as  chloroform  or  ether,  but  in  solvents 
such  as  water,  alcohol,  or  acetone  they  are  unstable 
and  readily  converted  into  stable  salts  of  the  type 
[Pt(NH3)4(solvent)2]X2.  The  pseudo-salts  under 
other  conditions  readily  lose  2  mols.  of  ammonia  or 
amine  and  yield  diammino-compounds. 

F.  L.  Ushek. 

New  type  of  complex  platinum  compounds. 
Ter-  and  quinque-valent  platinum.  II.  P.  C. 

RAy  and  S.  C.  S.  Gupta  (Z.  anorg.  Chem.,  1930, 187, 
33 — 18  ;  cl.  Ray  and  Bose-Ray,  A.,  1929,  433).— The 
action  of  dimethyl  disulphide  on  chloroplatinic  acid 
in  aqueous  solution  in  a  closed  tube  at  100°  leads  to 
the  formation  of  the  compound  PtCl,Me2S2,H20.  The 
molecule  of  water  is  only  loosely  bound,  and  on 
keeping  in  a  vacuum  desiccator  over  sulphuric  acid 
the  compound  PtCl,Me2S2  is  formed.  Dehydration 
is  also  almost  complete  in  14  hrs.  at  115 — 120°.  The 
compound  is  practically  insoluble  in  ordinary  organic 
solvents,  but  is  rather  more  soluble  in  dimethyl 
disulphide.  This  solvent,  however,  is  unsuitable  for 
either  mol.  wt.  or  conductivity  measurements.  In 
the  preparation  chlorine  is  liberated;  this  is  also 
observed  in  other  cases  and  leads  to  the  general 
conclusion  that  under  these  conditions  platinum 
possesses  a  greater  affinity  for  sulphur  than  for 
chlorine.  By  the  action  of  bases  on  this  compound 
the  following  compounds  are  formed :  by  the  action 
of  a  33%  solution  of  methylamine  at  0°, 
Pt5Cl,4Me2S2,5MeNH„ ;  with  hydrazine  hydrate, 
Pt5Cl,4Me2S2,2NH2-NH2,2H20 ;  with  piperidine, 
Pt5Cl,4Me2S2,3C5HuN ;  with  anhydrous  ethylamine 
at  0°,  Pt9Cl,7Me2S2,5EtNH2 ;  with  allylamine, 
Pt9Cl,7Me2S2,5G3H5-NH2 ;  with  phenylhvdrazine,  j 
Pt„Cl,8Me2S2,4NH,-NHPh.  Thus  different  bases  J 
lead  to  different  degrees  of  reduction,  as  with  the 
ethyl  analogues.  The  last  compound  is  analogous 
to  the  missing  type  in  the  ethyl  series.  The  con¬ 
clusion  is  reached  that  with  organic  bases  the  com- 
pounds  PtCl,R2S2  yield  compounds  containing  always  j 
an  odd  number  of  platinum  atoms,  and  only  one  i 
chlorine  atom  per  molecule.  All  platinum  atoms  of 
the  odd  members  of  the  series  must  be  regarded  as 
tcrvalent,  whilst  with  the  even  members  one  platinum  j 
atom  is  quinquevalent  and  the  others  are  tcrvalent, « 
else  two  are  quadrivalent  and  the  others  tcrvalent-  I 

By  the  action  of  dimethyl  disulphide  on  chloro- 
platinic  acid  made  into  a  thick  paste  with  water  is 8 
sealed  tube,  a  dark  orange  compound  PtCl3,2Me^j 
is  formed.  The  mol.  wt.  of  this  compound, 
determined  by  the  cryoscopic  method  in  naphtha¬ 
lene,  corresponds  with  the  simple  formula,  ft 
is  assumed  that  the  co-ordination  number  of  the 
metal  is  4,  with  one  atom  of  chlorino  outside  the 
complex,  [Pt(Me2S2)2Cl2]Cl.  Treatment  of  dimethyl 
disulphide  with  excess  of  chloroplatinic  acid,  washing 
away  excess  of  this  reagent,  refluxing  with  alcohol, 
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and  extracting  with  molten  naphthalene  led  to  the 
isolation  of  a  confound,  Pt,Cl5,4Me2S2.  When  a 
solution  of  this  compound  in  cold  acetone  was  con¬ 
centrated  slowly,  dark  orange  plates  of  PtCl^Me^ 
were  first  obtained.  This  is  regarded  as  the  neutral 
PtCl2(Me2S2)2.  The  action  of  pyridine  and  ethylamine 
on  PtCl3,2Me2S2  yields  the  compounds  PtCl2,4C5H5N 
and  PtC4,4EtNH2,  respectively.  J.  W.  Smith. 

Quantitative  spectroscopic  analysis  of  solu¬ 
tions.  A.  Corsi  (Nuovo  Cim.,  1929,  6,  275—280; 
Chem.  Zentr.,  1929,  ii,  2700). — The  “  line  length  ” 
of  an  element  (Oeehialini,  A.,  1929,  734)  varies  with 
the  concentration  of  the  element  in  the  electrode  as 
well  as  with  the  resistance  of  the  circuit;  hence  it 
can  be  applied  to  the  determination  of  an  element  in 
a  solution  of  a  salt.  A.  A.  Eldridge. 

Systematic  indirect  analysis.  I.  P.  Fuchs 
(Z.  anal.  Chem.,  1930,  79,  417 — 451). — A  detailed 
review  of  the  methods  of  indirect  analysis.  The 
theoretical  principles  are  discussed,  and  the  degree 
of  accuracy  attainable  is  indicated.  Tables  are  given 
illustrating  a  number  of  typical  methods,  and  com¬ 
prising  also  the  factors  required  for  the  calculation 
of  the  results.  H.  F.  Harwood. 

Designation  of  the  sensitivity  of  analytical 
reactions.  F.  L.  Hahn  (Mikrochem.,  1930,  8, 
75 — 76). — It  is  suggested  that  the  sensitivity  of  any 
particular  reaction  should  be  accurately  defined  by 
stating  both  the  smallest  amount  (expressed  in  y) 
detectable  of  the  given  substance,  and  the  limiting 
concentration  for  the  test,  the  latter  value  being 
expressed  in  terms  of  y  em.4  H.  F.  Harwood. 

Determination  of  concentration  of  hydrogen 
peroxide  solutions.  M.  Haight  (J.  Chem.  Educ., 
1929,  6,  2234). — The  hydrogen  peroxide  solution 
(1  c.c.)  is  introduced  by  means  of  a  curved  pipette 
into  a  fermentation  tube  filled  with  strongly  ammoni- 
aeal  copper  sulphate  solution,  the  oxygen  evolved 
being  collected  in  the  graduated  arm. 

Chemical  Abstracts. 

Determination  of  small  amounts  of  iodine  in 
organic  material  rich  in  iron.  K.  Wulfert 
(Mikrochem.,  1930,  8,  100 — 105). — The  determination 
of  iodine  in  organic  material  by  the  usual  method  of 
ignition  with  potassium  carbonate  (cf.  A.,  1929,  1323) 
leads  to  low  results  in  the  presence  of  much  colloidal 
ferric  hydroxide,  owing  to  the  incompleteness  with 
which  the  material  is  wetted  by  the  solution.  It  is 
recommended  to  treat  the  weighed  quantity  of 
substance  with  four  to  five  times  its  weight  of  potass¬ 
ium  hydroxide  dissolved  in  a  little  water,  and  to  heat 
until  complete  decomposition  results,  as  shown  by  the 
flocculation  of  the  ferric  hydroxide.  Carbon  dioxide 
is  then  passed  in  to  carbonate  the  excess  of  alkali, 
the  whole  is  transferred  to  an  iron  dish,  and  the 
determination  finished  in  the  usual  wav. 

H.  F.  Harwood. 

Oxidation  of  iodide  ion  by  persulphate  ion. 
m.  Iodometric  determination  of  persulphates. 
C.  V.  King  and  E.  Jette  (J.  Amer.  Chem.  Soc.,  1930, 
52,  008—610). — The  amount  of  iodine  liberated  from 
iodide  by  potassium  persulphate  in  neutral  solution 
agrees  to  1  part  in  1000  parts  with  that  liberated  by 


an  equivalent  amount  of  potassium  permanganate 
in  acid  solution.  Persulphate  is  therefore  recom¬ 
mended  as  a  standard  oxidising  agent  in  iodometric 
determinations.  The  iodine  liberated  in  alkaline 
solution  is  invariably  2—5  parts  in  1000  lower  than 
the  amount  liberated  in  neutral  solution.  The  same 
is  found  when  a  solution  of  iodine  in  potassium  iodide 
is  made  alkaline  and  then  acidified.  This  is  explained 
by  supposing  that  hypoiodous  acid  or  hypoiodite  ion 
decomposes  in  some  manner  such  that  part  of  the 
iodine  does  not  reappear  on  acidifying. 

J.  W.  Smith. 

Determination  of  sulphate  in  the  presence  of 
aluminium  fluoride.  H.  Ginsberg  (Z.  angew. 
Chem.,  1930,  43,  21 — 24). — Unsatisfactory  results 
for  sulphate  are  obtained  by  precipitation  with 
barium  chloride  in  a  solution  containing  a  large  excess 
of  fluoride.  The  following  method  is  therefore 
recommended  :  1 — 2  g.  of  finely-powdered  cryolite 

or  aluminium  fluoride  is  intimately  mixed  with  5 — 7  g. 
of  zinc  dust  and  the  mixture  placed  in  a  porcelain 
crucible,  covered  with  3 — 5  g.  of  zinc  dust  and  a 
layer  of  sodium  carbonate  1 — 2  cm.  thick,  and  heated 
slowly  during  20 — 30  min.  up  to  900°  with  the  point 
of  a  blowpipe  flame  applied  only  to  the  bottom  of  the 
crucible,  which  is  allowed  to  project  through  a  hole  in 
an  asbestos  pad.  After  cooling,  the  contents  of  the 
crucible  are  placed  in  a  distillation  flask  together  with 
1 — 2  g.  of  a  mixture  of  equal  parts  of  calcined  preci¬ 
pitated  alumina  and  silica  (to  retain  hydrofluoric  acid). 
A  current  of  carbon  dioxide  is  passed  through  the 
apparatus  and  dilute  hydrochloric  acid  is  added  to 
the  flask  through  a  dropping  funnel  until  decom¬ 
position  is  complete.  The  hydrogen  sulphide  evolved 
is  collected  in  0-1  A-iodine  and  the  excess  titrated  with 
thiosulphate.  A.  R.  Powell. 

Supposed  influence  of  copper  in  the  determin¬ 
ation  of  sulphur  in  iron  and  steel.  H.  Pinsl. — 
See  B.,  1930, 195. 

Oxalate  method  of  determining  titre  of  hypo¬ 
sulphite  using  borax.  N.  A.  Tananaev  and  N.  A. 
Lazarkievitsch  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1909 — 1912). — 20  C.c.  of  approximately  0-liY- 
hyposulphite  solution  are  evaporated  to  dryness  with 
2  c.c.  of  hydrochloric  acid,  and  ignited  to  drive  off 
sulphur.  The  residue  is  dissolved  in  10  c.c.  of  water, 
0-5  c.c.  of  saturated  barium  chloride  solution  is 
added,  and  the  solution  is  evaporated  to  dryness  and 
feebly  ignited.  The  residue  is  extracted  with  10  c.c. 
of  water  and  the  barium  sulphate  separated  by 
filtration,  using  about  25  c.c.  of  water  for  washing. 
2  G.  of  oxalic  acid  are  added  to  the  filtrate,  which  is 
then  evaporated  to  dryness,  the  residue  redissolved 
in  10  c.c.  of  water,  the  solution  again  evaporated,  and 
this  operation  is  once  again  repeated.  In  this  way, 
the  final  residue  is  freed  from  chlorides,  and  consists 
of  oxalic  acid  and  of  the  oxalates  of  sodium  and  barium. 
Excess  of  oxalic  acid  is  removed  by  sublimation,  and 
oxalates  are  then  converted  into  carbonates  by 
ignition.  The  final  residue  is  extracted  by  water,  and 
barium  carbonate  separated  by  filtration.  The 
filtrate,  containing  sodium  carbonate,  is  titrated, 
using  acid  standardised  against  borax. 
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Action  of  hydrogen  peroxide  on  thiocyanates. 
F.  Schuster  (Z.  anorg.  Chem.,  1930, 186,  253 — 256). 
— The  sulphur  in  thiocyanates  is  completely  oxidised 
to  sulphate  by  30%  hydrogen  peroxide  in  hot  alkaline 
solution,  whilst  the  nitrogen  is  converted  mostly 
into  ammonia,  although  a  small  amount  of  nitrate 
is  formed.  For  the  quantatitive  analysis  of  thio¬ 
cyanates,  0'1 — 0-2  g.  is  heated  with  50  e.c.  of  0-5IV- 
potassium  hydroxide  and  5  e.c.  of  30%  hydrogen 
peroxide  for  1  hr.  on  the  water-bath,  the  solution  is 
boiled  for  15  min.,  acidified  with  hydrochloric  acid 
and  treated  with  barium  chloride,  and  the  precipitate 
collected,  ignited,  and  weighed.  For  the  determin¬ 
ation  of  chloride  and  thiocyanate  together  the  sum  is 
ascertained  by  titration  with  silver  nitrate  and  the 
thiocyanate  in  a  separate  portion  as  described  above. 
If  cyanide  is  also  present  all  three  acids  arc  deter¬ 
mined  by  means  of  silver  nitrate,  thiocyanate  is 
determined  by  oxidation  to  sulphate,  and  chloride  by 
precipitation  with  silver  nitrate  after  destruction  of 
cyanogen  compounds  with  hydrogen  peroxide. 

A.  It.  Powell. 

Ceric  sulphate  as  a  volumetric  oxidising  agent. 
XII.  Determination  of  tellurous  acid.  XIII. 
Determination  of  mercurous  mercury.  H.  H. 
Willard  and  (Miss)  P.  Young  (J.  Amer.  Chem.  Soc., 
1930,  52,  553—556,  557— 559).— XII.— A  rapid 
method  for  the  determination  of  tellurium  is  based 
on  the  oxidation  of  tellurous  acid  by  excess  of  standard 
eerie  sulphate  in  presence  of  chromic  sulphate  as 
catalyst,  and  electrometric  titration  of  the  excess  of 
ceric  sulphate  with  standard  ferrous  sulphate  solution. 
The  oxidation  is  quantitative  over  wide  ranges  of 
concentration  of  acid,  excess  of  ceric  sulphate,  chromic 
acid,  and  tellurous  acid,  and  over  wide  variations  in 
the  time  of  action  and  volume  of  solution.  Selenious 
acid  does  not  interfere  if  the  sulphuric  acid  concen¬ 
tration  at  the  time  of  oxidation  is  not  too  high,  and 
cupric  salts  are  without  effect.  The  use  of  chromic 
sulphate  as  catalyst  in  other  oxidations  in  which  ceric 
sulphate  alone  is  not  effective  is  suggested. 

XIII.  Mercurous  mercury  can  be  determined  by 
oxidation  in  a  hot  sulphuric  acid  solution  by  means  of 
standard  ceric  sulphate  solution,  the  excess  of  which 
is  determined  by  electrometric  titration  with  standard 
ferrous  sulphate  solution.  A  large  excess  of  ceric 
salt  should  be  used  and  allowed  to  act  in  hot  solution 
for  30 — 60  min.  The  acidity  of  the  solution  should 
not  be  too  great.  A  moderate  amount  of  perchloric 
acid  causes  no  interference,  but  nitric  acid  produces 
a  slight  effect.  A  large  amount  of  mercuric  mercury 
does  not  interfere  if  a  blank  correction  is  made  for  its 
slight  action  on  ceric  sulphate.  J.  W.  Smith. 

Sensitive  reaction  with  apomorphine  [for  the 
detection  of  nitrites].  F.  Pavelka  (Mikrochom., 
1930,  8,  46 — 52). — apoMorphine  gives  in  acetic  acid 
solution  a  bluish-green  colour  with  nitrites  (but  not 
with  nitrates)  which  can  be  extracted  by  many 
organic  solvents,  forming  a  violet  solution.  In  order 
to  utilise  this  reaction  as  a  test  for  nitrous  acid,  the 
solution  is  acidified  with  2 — 3  drops  of  50%  acetic 
acid,  and  1 — 2  mg.  of  npomorphine  are  added.  The 
whole  is  heated  almost  to  boiling,  allowed  to  cool,  and 
extracted  with  ethyl  acetate.  —One  part  of  nitrite  ion 


in  15x10®  parts  suffices  to  give  a  distinct  violet 
coloration.  Ferric  salts  interfere,  but  their  effect  can 
be  overcome  by  using  phosphoric  in  place  of  acetic 
acid  to  acidify  the  solution.  Nitrates  may  be  detected 
in  the  presence  of  nitrites  by  removing  the  latter  from 
an  acetic  acid  solution  by  the  addition  of  sodium 
azide,  and  subsequent  boiling.  After  cooling,  zinc  is 
added  and  the  solution  tested  as  above  for  nitrite 
after  keeping  for  10  min.  One  part  of  nitrate  ion  in 
107  parts  can  thus  be  detected.  The  reaction  may  be 
used  conversely  as  a  test  for  apomorphine,  of  wliich 
less  than  10  y  in  1  c.c.  can  be  detected. 

H.  F.  Harwood. 

Threefold  colour  reaction  with  nitrous  acid. 
P.  Zywxf.v  (Z.  anal.  Chem.,  1930,  79,  3S9 — 390).— 
A  slightly  acid  solution  of  a  nitrite  gives  with  an 
aqueous  extract  of  walnut  kernels  a  fiery  red  colour, 
which  turns  transitorily  violet,  then  blue,  and  finally 
yellow ;  if  the  nitrite  solution  is  strongly  acid  the 
.yellow  colour  is  produced  immediately.  By  this 
reaction  0-003  g.  of  potassium  nitrite  in  a  litre  can  be 
detected,  and  the  name  “juglin”  is  proposed  for  the 
specific  tanning  material  present  in  the  walnuts  to 
which  the  colour  is  due.  H.  F.  Harwood. 

Potentiometric  titrations  of  phosphates, 
arsenates,  and  arsenites  with  silver  nitrate. 
M.  H.  Bedford,  (Miss)  F.  R.  Lamb,  and  W.  E.  Spicer 
(J.  Amer.  Chem.  Soc.,  1930,  52,  583— 588).— The 
potentiometric  titration  of  phosphates,  arsenates,  and 
arsenites  with  silver  nitrate  has  been  carried  out 
successfully  by  using  0-li\r-sodium  or  -potassium 
hydroxide  for  a  secondary  titration  to  keep  the  solu¬ 
tion  at  a  constant  low  hydrogen-ion  concentration. 
The  phosphate  determination  gave  the  least  sharp 
end-point.  J.  W.  Smith. 

Sensitive  reaction  for  arsinic  acids  and  its  use 
in  distinguishing  between  methylarsinates  and 
cacodylates.  J.  Golse  (Bull.  Soc.  Pharm.  Bor¬ 
deaux,  1929,  67,  84—87;  Chem.  Zentr.,  1929,  ii, 
2230). — With  sulphuric  acid  (33%)  and  a  few  drops 
of  10%  potassium  iodide  solution,  mono-alkyl-  and 
-aryl-arsinic  acids  give  di-iodo-alkyl-  or  -aryl-arsines, 
sparingly  soluble  in  hot  water.  After  decolorisation 
of  the  ethereal  extract  -with  sodium  sulphite  the  iodo- 
derivatives  may  be  isolated  and  characterised. 
Cacodylic  acid  is  reduced  to  cacodyl  oxide,  which  is 
detected  by  its  odour.  A.  A.  Eldridge. 

Micro-determination  of  carbon  by  sulpho- 
chromic  oxidation  and  of  nitrogen  by  treatment 
with  sulphuric  acid.  A.  Boivin  (Bull.  Soc.  Chim. 
biol.,  1929,  11,  1269 — 1409). — The  previous  work  of 
the  author  (cf.  A.,  1928,  1064;  1929,  204,  954,  1257, 
1323)  and  of  others  on  the  micro-determination  of 
carbon  is  reviewed  in  detail.  In  addition,  an  accurate 
method  for  the  micro-determination  of  carbon  in 
urine  containing  volatile  constituents  in  small  amounts 
only  is  described.  Methods  for  freeing  sulphuric  acid 
from  small  amounts  of  carbon  and  for  the  micro¬ 
determination  of  carbon  in  organic  liquids  are 
described  in  detail.  Non-volatile  liquids  are  treated 
as  in  the  case  of  solids  (cf.  A.,  1929,  1323),  but  volatile 
liquids  are  weighed  in  a  sealed  ampoule  which  is 
introduced  into  the  oxidising  mixture  of  sulphuric 
acid  and  silver  chromate.  Satisfactory  results  for  a 
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wide  range  of  aliphatic  and  aromatic  liquids  have  been 
obtained. 

In  the  decomposition  of  nitrogenous  organic 
material  by  sulphuric  acid  for  both  macro-  aud 
micro-analyses  the  results  now  obtained  show  that 
heating  for  at  least  1  hr.  after  dccolorisation  of 
the  acid  is  essential  for  the  complete  conversion  of  the 
nitrogen  into  ammonia  in  many  cases,  c.<j.,  hippuric 
acid.  Even  in  the  absence  of  oxidising  agents  or  of 
nitrate  or  nitrite,  organic  substances  which  usually 
lose  no  nitrogen  do  so  when  the  proportion  of  potass¬ 
ium  sulphate  used  in  the  attack  is  varied.  In  general, 
too  great  a  proportion  of  potassium  sulphate  should 
be  avoided.  For  general  use  it  is  recommended  that 
a  few  mg.  of  the  organic  substance  should  be  heated 
with  1  c.c.  of  sulphuric  acid  and  0-1  g.  each  of  potass¬ 
ium  sulphate,  crystalline  copper  sulphate,  and 
mercuric  oxide.  If  necessary,  2  or  3  drops  of  alcohol 
are  added  to  produce  slight  carbonisation  and  after 
dccolorisation  is  complete  (5 — 10  min.)  heating  is 
continued  for  1  hr.  This  method  of  attack  gives 
good  results  for  solids  of  protein-liko  nature,  but  for 
pyridine,  antipyrine,  and  alkaloids  the  results  are  too 
low.  Data  comparing  this  method  with  the  micro- 
Dumas,  micro-Deniges,  and  Pregl  methods  for 
desiccated  powders  obtained  from  pulverised  organs 
arc  reproduced ;  the  last-named  methods  give  results 
which  are  slightly  low. 

The  micro-determination  of  nitrogen  in  urine  is 
discussed  and  further  results  show  that  the  micro- 
Dumas  method  carried  out  on  the  dry  residue  obtained 
by  evaporating  urine  in  a  vacuum  over  sulphuric  acid 
gives  values  in  good  agreement  with  those  of  the 
micro-Kjeldahl  method,  using  oxalate  or  mercury- 
copper  catalysts.  Catalysis  by  copper  sulphate  alone 
gives  results  which  are  slightly'-  low  (5%).  A  similar 
conclusion  is  reached  for  the  determination  of  the 
non-protein-nitrogen  of  blood  defecated  by  colloidal 
iron  oxide  and  by  tungstic,  phosphotungstic,  and 
■uolybdic  acids ;  when  trichloroacetic  acid  is  present, 
however,  the  copper-mercury  catalysis  becomes 
untrustworthy.  L.  S.  Theobald. 

Qualitative  analysis  of  cations  without  the 
use  of  hydrogen  sulphide.  D.  Strohal  (Arh. 
Hemiju,  1930,  4,  14 — 16). — A  number  of  corrections 
to  the  tables  comprised  in  the  previous  paper  on  this 
subject  (A.,  1928,  723)  are  given. 

H.  F.  Harwood. 

Application  to  analytical  chemistry  of  certain 
derivatives  of  fluorene.  L.  Guglialmelli  and 
C-  Ruiz  (Anal.  Asoc.  Quim.  Argentina,  1929,  17, 
189—208). — Various  precipitation  and  coloration 
reactions  of  diaminofluorene  are  described,  and  its 
behaviour  in  relation  to  its  structure  is  discussed. 

H.  F.  Gillbe. 

Determination  of  alkalis  in  waters  and  in 
ulicates  by  a  semi-microchemical  method. 
u-L.  Maljarov  (Mikrochem.,  1930,  8,  63—71).— 
Ihc  water  (2 — 10  c.c.)  is  evaporated  to  dryness  with 
®“Phuric  acid  at  a  temperaturo  not  exceeding  350°. 
■^residue  is  treated  with  water,  the  solution  diluted 
a  concentration  of  0-1%,  and  the  sulphuric  acid, 
metals,  and  magnesium  are  removed  by  the 
addition  of  a  slight  excess  of  bax-ium  hydroxide.  The 


filtered  solution  is  treated  with  ammonium  carbonate 
and  ammonia,  filtered  after  2  hrs.,  and  the  filtrato 
evaporated  to  dryness  on  the  steam-bath.  The 
whole  is  moistened  with  water,  again  evaporated,  and 
the  residue  finally  heated  for  1  hr.  on  the  steam-bath. 
The  dry  mass  is  dissolved  in  water,  methyl-orange  is 
added,  and  the  alkalis  are  determined  by  titration 
with  0-3Af-hydrochloric  acid.  In  the  case  of  silicates, 
the  material  (0-3 — 0-4  g.)  is  decomposed  by  hydro¬ 
fluoric  and  sulphuric  acids  and  the  analysis  then 
carried  out  as  described  above.  The  method  may  be 
employed  for  the  determination  of  alkalis  in  glass  and 
porcelain  containing  alumina,  zinc  and  lead  oxides, 
and  boric  acid.  H.  F.  Harwood. 

Systematic  spot-analysis.  II.  K.  Heller 
[with  Z.  Fleischhans]  (Mkrochem.,  1930,  8,  33 — 
40;  cf.  A.,  1929,  900). — A  scheme  is  given  for  the 
systematic  qualitative  analysis  by  spot  reactions  of 
alloys  containing  silver,  lead,  tin,  antimony,  cadmium, 
bismuth,  iron,  aluminium,  chromium,  cobalt,  nickel, 
manganese,  and  zinc.  An  analysis  can  be  made  on 
10  mg.  of  material,  and  requires  only  40 — 60  min.,  as 
against  2 — 3  hrs.  by  the  usual  methods.  The  tests 
for  aluminium  and  zinc  are,  however,  not  very 
sensitive,  and  fail  to  afford  positive  evidence  of  these 
metals  in.  the  presence  of  other  elements  of  the 
ammonium  sulphide  group.  H.  F.  Harwood. 

Colorimetric  determination  of  minute 
amounts  of  calcium.  A.  Astrtjc,  M.  Mousseron, 
and  (Mlle.)  N.  Boihssoh  (Compt.  rend.,  1930,  190, 
376 — 377). — The  calcium  is  precipitated  as  tungstate, 
which  is  converted  by  an  acid  (e.ff.,  hydrochloric,  but 
not  phosphoric)  into  tungstic  acid,  and  this  into 
an  acid  solution  of  potassium  tungstate,  which  is 
reduced  by  a  freshly-prepared  standard  solution  of 
titanous  chloride.  The  tungsten  content  of  the 
blue  solution  thus  produced  is  determined  colori- 
metrically  by  comparison  with  a  standard  solution, 
and  the  amount  of  calcium  calculated  therefrom. 
Good  results  were  obtained  with  amounts  as  small  as 
0-5  c.c.  of  a  solution  containing  0-32  g.  of  calcium  ion 
per  litre.  C.  A.  Silberrad. 

Pyrophosphate  method  for  determination  of 
magnesium.  S.  S.  Miholi6  (J.C.S.,  1930,  200 — 
202). — The  conversion  of  magnesium  ammonium 
phosphate  into  magnesium  pyrophosphate  takes 
place  completely  below  4S0°  and  precipitates  obtained 
by  the  pyrophosphate  method  of  determining 
magnesium  can  be  ignited  at  this  temperature.  The 
use  of  Gooch  or  Jena  sintered  glass  crucibles  is  satis¬ 
factory.  J.  A.  V.  Butler. 

Viscose  as  a  qualitative  reagent.  J.  V.  Tam- 
chyna  (Chem.  Listy,  1930,  24,  31 — 34). — Lead  salts 
give  a  red  coloration  with  viscose  solution'at  concen¬ 
trations  greater  than  1  in  200,000,  bismuth  gives  a 
reddish-brown  coloration  at  the  same  dilution,  copper 
at  dilutions  of  above  1  in  400,000  gives  a  brown 
coloration,  and  cobalt  at  concentrations  of  not  less 
than  1  in  170,000  gives  a  greenish-brown  colour. 
When  lead  and  copper  are  present  together,  the  latter 
should  first  he  transformed  into  cuprocyanide,  whilst 
when  lead  and  bismuth  are  together.  lead  should  be 
precipitated  as  sulphate,  which  is  coloured  red  by  the 
addition  of  viscose.  It.  TruszkowsiU. 
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Detection  and  determination  of  lead  in  11  ethyl  ” 
petrol.  H.  Kiemstedt. — See  B.,  1930,  229. 

Volumetric  determination  of  copper.  W. 
Orlik  and  W.  Tietze  (Chem.-Ztg.,  1930,  54,  174— 
175). — Owing  to  the  high  cost  of  the  ordinary  iodide 
method  for  determining  copper  when  a  large  number 
of  analyses  have  to  be  made,  the  method  of  Bruhns 
(A.,  191S,  ii,  276)  has  been  critically  investigated,  and 
the  following  procedure  is  now  recommended.  The 
alloy  (0'5  g.)  is  dissolved  in  10  c.c.  of  a  mixture  of 
somewhat  diluted  nitric  and  sulphuric  acids,  and  the 
solution  evaporated  to  fuming ;  25  c.c.  of  water  arc 
added,  followed  by  25  c.c.  of  a  solution  containing 
50  g.  of  potassium  thiocyanate  and  6  g.  of  potassium 
iodide  in  1000  c.c.  The  whole  is  then  titrated  with 
thiosulphate  in  the  usual  way,  starch  being  used  as 
an  indicator.  The  end-point  is  very  sharp,  even  in 
artificial  light,  and  the  volume  of  the  solution  may 
vary  within  wide  limits  without  affecting  the  accuracy 
of  the  results.  The  method  can  be  employed  directly 
for  the  determination  of  copper  in  a  large  number  of 
its  alloys.  Silver  and  mercury  must  be  absent. 
Iron  up  to  0-2%  does  not  interfere,  but  if  larger 
amounts  are  present  a  few  grams  of  sodium  pyro¬ 
phosphate  must  be  dissolved  in  the  solution  before 
the  addition  of  the  thiocyanate.  The  results  are 
excellent,  and  are  practically  identical  with  those 
obtained  by  the  electrolytic  method. 

II.  F.  Harwood. 

Volumetric  determination  of  copper  by  potass¬ 
ium  cyanide.  M.  Lora  y  Tomayo  (Anal.  Fis. 
Quim.,  1930,  28,  63 — 75). — Copper  may  be  satis¬ 
factorily  determined  in  alkaline  tartrate  solutions 
by  titration  with  potassium  cyanide  solution  until 
decolorisation  takes  place.  As  it  is  difficult  to  observe 
the  end-point  with  accuracy,  an  excess  of  potassium 
cyanide  solution  is  added,  and,  after  adjusting  the  pn 
of  the  solution  to  about  9-3 — 9-6,  for  which  process 
thymolphthalein  may  be  used,  the  excess  of  potassium 
cyanide  is  titrated  with  silver  nitrate  solution. 

H.  F.  Gillbe. 

Colorimetric  determination  of  copper.  A.  B. 
Shakhkeldiay  (J.  Appl.  Chem.,  Kussia,  1929,  2, 
475 — 4S2). — Tananaev’s  test  (J.  Russ.  Phys.  Chem. 
Soc.,  192S,  60,  453)  is  employed  quantitatively  and 
its  sensitivity  increased.  To  each  solution  of  copper 
(as  sulphate ;  the  standard  contains  3  mg.  of 
CuS04,5H20l'per  litre)  are  added  3%  sodium  salicylate 
solution  (10  c.c.),  ammonia  solution  ( d  0-9,  10  c.c.), 
3  c.c.  of  a  colourless  0-1%  solution  of  benzidine  in  20% 
acetic  acid,  and  1 — 1-5  c.c.  of  1%  potassium  hydroxide 
solution.  The  solutions,  after  dilution  to  100  c.c.,  are 
compared  in  a  colorimeter.  The  determination  must 
be  completed  within  5  min.,  since  the  colour  is 
unstable.  It  may  alternatively  be  matched  against 
an  acidified  solution  of  methyl-orange.  Alkali  and 
alkaline-earth  metals,  but  not  silver,  may  be  present ; 
heavy  metals  are  first  removed  by  boiling  with 
ammonia.  Chemical  Abstracts. 

Action  of  oxidising  agents  on  metallic  mer¬ 
cury.  Analytical  applications.  P.  Fleury  and 
J.  Marque  (J.  Pharm.  Chim.,  1930,  [viii],  11,  150— 
157;  cf.  A.,  1929,  1095,  1266,  1426).— Finely-divided 
mercury,  precipitated  in  presence  of  barium  sulphate. 


is  quantitatively  oxidised  by  0-01A-permanganate 
and  a  little  sulphuric  acid  at  100°  to  a  mercuric  salt. 
It  reduces  ferric  salts  in  hydrochloric  acid  at  the 
ordinary  temperature,  and  the  phosphomolybdate 
reagent  of  Fontes  and  Thivolle  (A.,  1921,  ii,  563)  at 
100°  in  presence  of  hydrochloric  acid  and  sodium 
chloride,  subsequent  titration  with  permanganate 
showing  that  a  mercurous  salt  is  formed  in  each  case. 
These  reactions  provide  alternatives  to  the  iodometric 
method  previously  given  for  determining  mercury. 

H.  E.  F.  Notton. 

Determination  of  mercury  as  metal  by  re¬ 
duction  with  hydrazine  or  stannous  chloride. 
H.  H.  Willard  and  A.  W.  Boldyreff  (J.  Amer. 
Chem.  Soc.,  1930,  52,  569— 574).— Of  the  reagents 
tested  for  the  reduction  of  mercury  salts  to  the  metal, 
hydrazine  hydrate  in  ammoniacal  solution  and 
stannous  chloride  in  hydrochloric  acid  were  found  to 
be  the  most  satisfactory.  The  conditions  for  the 
accurate  gravimetric  determination  of  mercury  after 
reduction  by  these  reagents  are  given.  The  most 
satisfactory  method  of  drying  the  precipitate  is  to 
wash  with  pure  acetone,  afterwards  drying  in  air  at 
the  ordinary  temperature.  A  small  but  calculable 
volatility  correction  has  to  be  applied  to  the  determin¬ 
ation,  which  then  leads  to  results  correct  to  0d%. 
The  presence  of  iron,  cadmium,  bismuth,  copper,  lead, 
antimony,  nitrate,  and  sulphate  does  not  interfere 
with  the  accuracy  of  the  measurement  when  reduction 
is  carried  out  with  stannous  chloride. 

J.  W.  Smith. 

Determination  of  aluminium  by  hydrazine 
carbonate.  A.  Jilek  and  J.  Lukas  (Coll.  Czech. 
Chem.  Comm.,  1930,  2,  63— 69).— A  quantitative 
precipitation  of  aluminium  as  a  basic  carbonate  from 
slightly  acidic  solution  is  obtained  by  means  of  a 
solution  of  hydrazine  carbonate  containing  free 
hydrazine.  After  precipitation  in  the  cold,  the 
precipitate  is  heated  for  1  hr.  on  the  water-bath,  when 
it  becomes  easy  to  filter  and  wash.  It  is  washed  with 
warm  water,  or,  if  alkali  salts  are  present,  with 
neutral  ammonium  nitrate  solution,  and  ignited  to 
the  oxide.  F.  G.  Tryhorn. 

Detection  of  ferrocyanides  and  ferricyanides 
together  with  thiocyanates.  T.  Pavolini  (Annali 
Chim.  Appl.,  1929,  19,  561— 562).— The  dilute 
solution  of  the  alkali  salts  acidified  with  a  slight  excess 
of  dilute  hydrochloric  acid  is  treated  with  excess  oi 
ammonium  molybdate  solution,  brown  molybdeuyi 
ferrocyanide  being  precipitated.  The  liquid  is  shaker 
with  fine  asbestos,  filtered  by  suction  through 
perforated  funnel  covered  with  asbestos,  and  they 
residue  is  washed  twice  with  cold  acidified  wat« 
The  precipitate  is  dissolved  in  ammonia  solution  ant 
the  liquid  saturated  with  hydrogen  sulphide  w 
acidified  with  dilute  sulphuric  acid.  The  bw'tn 
molybdenum  sulphide  is  filtered  off  and  the  filtrate 
freed  from  hydrogen  sulphide  and  treated  with 
ferric  chloride  solution ;  Prussian  blue  is  thus  precipi¬ 
tated  if  the  original  solution  contained  a  ferrocyanide. 
The  filtrate  from  the  molybdenvl  ferrocyanide  J* 
treated  slowly  with  excess  of  a  hydrochloric  acid 
solution  of  stannous  chloride  and  immediately  with 
ether,  with  which  it  is  shaken  from  time  to  time- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


Intense  carmine  coloration  of  the  ethereal  layer 
indicates  the  presence  of  thiocyanate.  If  brown,  the 
residual  liquid  contains  fcrrieyanide,  which  may  be 
confirmed  in  the  same  way  as  ferrocyanide  (see  above). 

T.  H.  Pope. 

Detection  and  determination  of  cobalt  in 
presence  of  nickel.  A.  Lieberson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  464 — 465). — The  reduction  by 
cobalt  salts  of  arsenophosphotungstic  acid  in  presence 
of  cyanide,  producing  cobalticyanide  and  intensely 
blue  tungstous  acid,  enables  cobalt  to  be  detected 
colorimetrieally  in  the  presence  of  300 — 4 00  times  its 
weight  of  nickel,  and  to  be  rapidly  and  accurately 
determined  in  traces  as  small  as  0-25  or  0-5  mg.  in 
presence  of  ten  times  its  weight  of  nickel.  Stannous 
tin,  manganese,  ferrous  iron,  mercurous  mercury, 
copper,  and  sulphide  are  interfering  ions  and  must  not 
be  present.  A  number  of  other  metallic  ions  may 
interfere  with  the  quantitative  test  if  present  in 
appreciable  amounts  (four  to  five  times  the  concen¬ 
tration  of  the  cobalt)  owing  to  the  formation  of  a 
turbid  solution.  J.  W.  Smith. 

Separation  of  cobalt  and  nickel  for  determin¬ 
ation  of  these  metals.  M.  G.  Schuster  (J.  Pharm. 
Chim.,  1930,  [viii],  11,  97 — 101). — Precipitation  is 
effected  by  sodium  hydroxide  in  presence  of  hydrogen 
peroxide;  the  precipitate  is  treated  with  ammonia 
and  ammonium  chloride,  which  dissolves  the  cobalt 
quantitatively.  S.  I.  Levy. 

Quantitative  analysis  of  mixtures  of  nickel 
and  cobalt.  S.  Glasstone  and  J.  C.  Speakman 
(Analyst,  1930,  55,  93 — 102). — A  sound  theoretical 
basis  for  Rupp  and  Pfenning’s  method  of  determining 
nickel  and  cobalt  (A.,  1910,  ii,  458)  has  been  supplied 
by  electrometric  titrations  of  the  metals  with  potass¬ 
ium  cyanide  using  nickel  and  cobalt  indicator- 
electrodes.  Small  amounts  of  cobalt  in  the  presence 
of  various  amounts  of  nickel  may  be  determined  by 
treating  about  5  c.c.  of  solution  containing  from 
0  0005  to  0-005  g.  of  cobalt  with  about  0-5  g.  of  sodium 
perborate,  10 — 15  c.c.  of  2iV-sodium  hydroxide 
solution,  and  about  15  c.c.  of  water.  After  boiling  for 
10  min.  and  cooling  quickly,  4 — 10  c.c.  of  0-IN- 
potassium  iodide  solution,  a  few  crystals  of  sodium 
carbonate,  and  10 — 15  c.c.  of  8iV-sulphuric  acid  are 
added,  and  the  liberated  iodine  in  the  clear  solution 
is  titrated  with  sodium  thiosulphate  solution.  A  blank 
titration  is  necessary.  Results  of  analysis  for  solu¬ 
tions  containing  varying  quantities  of  nickel  and 
cobalt  by  Rupp  and  Pfenning’s  method  for  the  total 
amounts  of  the  metals,  and  by  the  above  method  for 
the  cobalt,  show  a  satisfactory  agreement  with  actual 
compositions.  D.  G.  Hewer. 

Determination  of  tungsten,  chromium,  and 
vanadium  in  high-speed  tool  steels.  W.  Brugge- 
Mann. — See  B„  1930,  243. 

Colorimetric  determination  of  tin.  R.  Hans- 
sen  (Chem.-Ztg.,  1930,  54,  143).— The  neutral  or 
slightly  acid  solution  (10  c.c.)  is  treated  with  a  drop  of 
bromine  to  convert  all  the  tin  into  the  stannic  con¬ 
dition,  and  5  c.c.  of  a  freshly- prepared  solution  of 
hydrogen  sulphide  are  added.  After  being  kept  some 
hours  at  the  ordinary  temperature  the  liquid  is 
compared  colorimetrieally  with  standards  containing 
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known  amounts  of  stannic  sulphide.  A  further 
portion  of  5  c.c.  is  then  treated  as  above  with  hydrogen 
sulphide,  and  5  c.c.  of  concentrated  hydrochloric  acid 
are  added ;  any  stannous  sulphide  at  once  dissolves, 
and  the  residual  stannic  sulphide  can  be  determined 
as  before,  the  difference  between  the  two  determin¬ 
ations  representing  the  stannous  tin.  The  results  are 
somewhat  high,  but  are  satisfactory  for  quantities  of 
tin  ranging  from  1  to  5  mg.  H.  F.  Harwood. 

Reaction  of  iodate  and  quadrivalent  vanadium 
in  alkaline  solutions.  J.  B.  Ramsey  and  A. 
Robinson  (J.  Amer.  Chem.  Soc.,  1930,  52,  480 — 
483). — A  rapid  reaction  occurs  between  vanadyl 
sulphate  and  potassium  iodate  in  hot  alkaline  solution 
according  to  the  equation  6V0S0,,+KI03+18K0H= 
eKVOa+eK-sSOi+KI+OHaO.  A  method  of  deter¬ 
mining  vanadium  by  using  this  reaction  has  been 
developed,  and  yields  results  correct  to  0- 1  % .  Oxygen 
must  be  removed  from  the  solution  and  excluded 
during  the  reaction.  Phosphate  catalyses  the  reaction 
to  a  considerable  extent.  J.  W.  Smith. 

Complete  analysis  of  antimony  ores,  regulus, 
and  alloys.  H.  Blahetek. — See  B.,  1930,  195. 

Spectroscopic  determination  of  bismuth  in 
copper.  B.  A.  Lomakin  (Z.  anorg.  Chem.,  1930, 
187,  75 — 96). — By  photometric  measurement  of  the 
ratios  of  the  intensities  of  bismuth  lines  to  those  of 
neighbouring  copper  lines,  it  has  been  shown  possible 
to  determine  spectroscopically  the  bismuth  content 
of  copper.  The  alloy  is  used  as  the  electrodes  of  a 
direct-current  arc,  the  spectrum  of  which  is  observed 
photographically  and  the  spectrogram  studied  by 
means  of  a  microphotometer.  The  maximum  blacken¬ 
ing  of  the  photographic  plate  in  the  bismuth  line 
increases  linearly  with  the  logarithm  of  the  bismuth 
content  of  the  alloy.  This  is  explained  theoretically. 
With  alloy  specimens  tested  containing  1-25— 
0-000625%  Bi  the  mean  square  deviations  between 
the  true  and  measured  values  varied  from  18%  to 
5-5%  according  to  the  time  of  exposure,  longer  periods 
of  exposure  being  associated  with  a  more  stable  mean 
voltage  on  the  arc.  J.  W.  Smith. 

Determination  of  platinum  in  rocks.  R. 
Gans,  C.  Krug,  and  E.  Heuseler  (Mitt.  Labor. 
Preuss.  Geol.  Landesanst.,  1922,  No.  3,  18  pp. ; 
Chem.  Zentr.,  1929,  ii,  2080). 

Micro-catalytic  detection  of  the  platinum 
metals.  F.  L.  Hahn  (Mikrochem.,  1930,  8,  77 — 
80). — A  small  conical  depression  is  made  in  a  strip  of 
asbestos  paper  by  pressure  with  a  rounded  glass  rod. 
A  drop  of  the  solution  under  examination  is  placed 
in  the  hollow,  and  the  whole  carefully  heated  over  a 
Bunsen  flame,  and  allowed  to  cool.  A  stream  of 
hydrogen  is  then  permitted  to  impinge  on  the  spot 
thus  formed,  when  a  visible  glowing  takes  place  if  the 
solution  contained  only  4  X  1(H  part  of  platinum. 
The  presence  of  large  amounts  of  many  other  metals 
does  not  inhibit  the  reaction,  but  arsenic  interferes  if 
present  in  quantity'  fifty  times  that  of  the  platinum. 
The  reaction  is  even  more  sensitive  with  palladium, 
which  may  be  detected  at  a  concentration  of  1  x  10  5. 

H.  F.  Harwood. 


Gravimetric  determination  of  ruthenium.  R. 
Gilchrist  (Bur.  Stand.  J.  Res.,  1929,  3,  993 — 
1004). — The  solution  of  the  chloride  obtained  by 
heating  ruthenium  tetroxide  with  hydrochloric  acid 
is  diluted,  so  that  it  contains  less  than  0-2  g.  per 
150  c.c.,  and  treated  at  the  b.  p.  with  a  10%  solution  of 
sodium  hydrogen  carbonate  until  the  black  precipitate 
suddenly  coagulates.  Further  carbonate  is  added 
until  bromocresol-purple  shows  the  solution  to  be 
feebly  alkaline;  after  boiling  for  5 — 6  min.  the 
precipitate  is  collected,  washed  with  a  hot  1%  solution 
of  ammonium  sulphate,  then  with  a  cold  2-5%  solution 
of  the  same  reagent,  dried  slowly  and  heated,  gently  at 
first,  then  more  strongly,  reduced  and  cooled  in 
hydrogen,  and  weighed  as  ruthenium.  If  the  original 
solution  contains  ruthenium  trichloride  it  must  be 
treated  with  chlorine  water  prior  to  the  above  treat¬ 
ment.  Solutions  containing  ruthenium  ammines  or 
nitrosochlororuthenates  are  not  precipitated  by 
sodium  hydrogen  carbonate.  Very  dilute  solutions 
of  ruthenium  chloride,  but  not  of  the  nitrosochlorido, 
give  a  characteristic  green  or  bluish-green  colour  when 
treated  with  hydrochloric  acid  and  thiocarbamide. 

A.  R.  Powell. 

Fluorescence  microscope  made  from  simple 
materials.  M.  Haitinger  (Mikrochem.,  1930,  8, 
81 — 88). — A  description  is  given  of  the  construction 
of  an  apparatus  which  is  adapted  for  use  with  any 
ordinary  microscope  in  order  to  permit  of  the  observ¬ 
ation  of  fluorescence  phenomena.  A  mercury-vapour 
lamp  is  employed  as  the  source  of  ultra-violet  light. 

H.  F.  Harwood. 

Determination  of  the  sh.ade  and  intensity  of 
colour  of  liquids.  E.  Leikola  and  W.  Kerppola 
(Skand.  Arch.  Physiol.,  1929,  56,  261— 264 ;  Chem. 
Zentr.,  1929,  ii,  1944). — The  liquid  is  examined  in  a 
comparator  and  compared  with  a  series  of  tints 
prepared  from  nitrate  (6%),  potassium  dichromate 
(0-1%),  nickel  sulphate  (15%),  and  copper  sulphate- 
ammonia  (5  pts.  10%  with  95  pts.  5%)  solutions. 

A.  A.  Eldridge. 

Apparatus  to  measure  colour  temperature  of 
incandescent  lamp  filaments.  C.  H.  Sharp 
(J.  Opt.  Soc.  Amer.,  1930,  20,  62 — 70;  cf.  Campbell, 
ibid.,  1925,  177  ;  1926,  38). — A  rotating  celluloid  disc, 
half  red,  half  blue,  is  placed  between  the  lamp  and 
a  ccesium  photo-electric  cell.  The  latter,  which  is 
sensitive  over  the  whole  spectrum,  is  connected  to  an 
amplifying  circuit  so  that  a  galvanometer  deflects  one 
way  or  the  other,  according  as  the  effect  of  the  red  or 
of  the  blue  light  is  the  greater.  A  combination  of  red 
and  blue  is  found  at  which  the  effects  of  the  two  colours 
balance,  and  the  colour  temperature  is  found  by  substi¬ 
tuting  a  standard  lamp  and  adjusting  the  voltage 
applied  to  it  until  a  balance  is  again  obtained. 

C.  W.  Gibby. 

Replacement  of  the  sodium  flame  for  polari- 
meter  illumination  by  electric  light,  tiding  a 
filter.  C.  Wilhelm  (Chem.-Ztg.,  1930,  54,  194).— 
Combination  filters  of  dyed  gelatin  have  been  pre¬ 
pared  for  use  in  conjunction  -with  a  40-  or  60-watt 
electric  lamp  as  a  source  of  monochromatic  light,  the 
maximum  of  such  filters  coinciding  almost  exactly 
with  the  sodium  line.  A  much  greater  illumination 
of  the  field  is  thus  obtained  than  is  possible  when  the 


ordinary  sodium  flame  is  employed,  and  the  filters 
themselves  show  no  alteration  after  12  months’  use. 

H.  F.  Harwood. 

Errors  due  to  capillary  in  reading  the  mercury 
thermometer.  C.  E.  Guillaume  (Arch.  Sci.  Phys. 
nat.,  1930,  [v],  12,  1 — 10). — The  effect  on  the 
accurate  reading  of  a  thermometer  of  the  alteration 
in  the  shape  of  the  meniscus  as  the  mercury  is  rising 
or  falling  is  discussed  with  special  reference  to 
determinations  of  the  pressure  coefficient,  and  exem¬ 
plified  by  such  determinations  by  both  the  method  of 
varying  changes  of  temperature  and  that  of  varying 
pressures.  Where  readings  can  be  made  under  the 
best  conditions  a  scale  of  1  cm.  per  degree  is  advised, 
capillary  effect  being  then  negligible. 

C.  A.  SlLBERRAD. 

Laboratory  muffle  furnaces.  H.  Wimmeb 
(Chem.-Ztg.,  1930,  54,  1S4). — The  advantages  of  a 
muffle  heated  by  gas  on  the  surface-combustion 
principle  over  the  usual  gas  and  electric  muffle  are 
enumerated.  Rapid  heating  to  1500°  and  a  high 
efficiency  are  claimed  but  no  details  of  the  construction 
aro  given.  A.  R.  Powell. 

Small  gas  muffle  furnace.  A.  Sulfrian  (Chem. 
Fabr.,  1930,  34 — 35). — This  furnace,  which  holds' one 
crucible,  is  formed  of  refractory  enclosed  in  sheet 
metal.  The  upper  half  is  removable  entire  and  the 
triangle  is  constructed  of  V2A  steel.  It  is  durable  and 
there  is  no  risk  of  fragments  flaking  off  inside. 

C.  Irwin. 

Universal  beater  for  laboratory  and  melting 
operations.  E.  Beisenherz  (Chem.-Ztg.,  1930, 
54,  118). — A  device  for  heating  crucibles  is  described 
and  illustrated.  W.  0.  Kermack. 

Facilitating  filtration.  A.  Parlow  (Chem.-Ztg., 
1930,  54,  183).— To  ensure  complete  filling  of  the 
stem  of  the  filter  with  liquid  the  paper  is  folded  at  an 
angle  of  93 — 98°  instead  of  the  usual  90°  and  the  corner 
of  the  thicker  side  is  torn  (not  cut)  off.  The  fibrous 
edges  prevent  ingress  of  air  into  the  stem  and 
filtration  is  thus  accelerated.  A.  R.  Powell. 

Vacuum-jacketed  Twisselmann  extractor.  A. 
Verhein  (Chem.  Umschau,  1930, 37,  61). — A  modified 
form  of  Twisselmann  extractor  which  is  suitable  for 
use  with  high-boiling  liquids  is  desciibed ;  the  lower 
part  of  the  tube  leading  to  the  condenser  is  fitted  with 
a  vacuum-jacket,  which  also  protects  the  solvent- 
container  from  overheating.  The  apparatus  is  easily 
adaptable  for  quantitative  fractional  distillation. 

E.  Lewkowitsch. 

Laboratory  overflow  centrifuge.  Sbrockhoff 
(Chem.-Ztg.,  1930,  54,  124).— The  centrifuge  is 
designed  for  the  separation  of  small  quantities  of 
sediment  from  large  volumes  of  liquid.  It  has  a  central 
continuous  feed  with  two  funnels,  a  cover,  and  s 
stationary  jacket  into  which  the  liquid  overflows.  -  . 

C.  IrWEL 

Instrument  for  sampling  marine  muds. 
H.  B.  Moore  and  R.  G.  Neill  (J.  Marine  Biol.  Assoc., 
1930,  [ii],  16,  589 — 594). — The  sampler  consists  of  a 
glass  tube  open  at  both  ends,  held  vertically  in  a 
heavy  brass  body.  The  instrument  sinks  into  the 
mud  under  its  own  weight,  and  when  it  stops  the  top 
is  closed  by  a  valve.  0.  W.  Gibby. 
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Apparatus  for  rapid  electrometric  titration. 
R.  G.  Neill  (J.  Marine  Biol.  Assoc.,  1930,  [ii],  16, 
519—527). — The  apparatus  consists  essentially  of  a 
standard  quinhydrone  half-element  joined  by  a  salt 
bridge  to  the  acid  solution,  which  contains  quin- 

*  hydrone  and  a  gold  electrode.  Potentiometric  read¬ 

ings  are  carried  out  with  the  aid  of  a  telephone  and 
interrupter.  C.  W.  Gibby. 

Mercury  cathode  cell  for  the  determination 
o!  minute  quantities  of  arsenic.  T.  Callan  and 
R.  T.  P.  Jones  (Analyst,  1930,  55,  90— 92).— The 
cathode  cell  consists  of  a  glass  flat-bottomed  tube  with 
an  aperture,  covered  by  parchmentised  paper,  in  the 
side  about  6  mm.  from  the  bottom.  This  covering 
acts  as  a  low-resistance  diaphragm  between  anolyte 
and  catholyte.  Purified  mercury  is  placed  in  the 
bottom  of  the  tube  with  the  surface  just  below  the 
aperture,  and  electrical  connexion  is  made  by  a 
narrow  glass  tube  with  a  platinum  wire  sealed  into  the 
lower  end,  placed  inside  the  cell,  and  projecting 
through  the  rubber  stopper  closing  it.  Copper  wire 
makes  contact  with  the  end  of  the  platinum  wire 
inside  the  tube  by  means  of  a  short  column  of  mercury 
and  forms  the  negative  terminal.  The  electrolyte  or 
test  solution  is  introduced  through  a  tap  funnel,  and 
an  exit  tube  with  a  small  hole  near  the  bottom  con¬ 
nects  with  the  purifying  tube  of  the  mercuric  chloride 
or  Marsh-Berzelius  typo  of  arsenic  detector.  The 
cathodo  cell  is  immersed  in  the  electrolyte  of  the 
anode  cell,  and  the  anode  consists  of  lead  foil  welded  to 
a  short  length  of  stout  platinum  wire.  No  poisoning 
of  the  mercury  cathode  was  observed,  but  the  mercury 
is  purified  as  a  precaution  by  spraying  through  dilute 
nitric  acid.  D.  G.  Hewer. 

Modified  vacuum-walled  adiabatic  calori¬ 
meter.  B.  C.  Hendricks,  J.  H.  Dorsey,  R. 
Leroy,  and  A.  G.  Moseley,  juri.  (J.  Physical  Chem., 
1930,  34,  418 — 426). — The  apparatus  described  con¬ 
sists  essentially  of  a  Dewar  vessel  containing  mercury- 
in-glass  thermometers  and  a  heating  element,  the 
whole  being  immersed  in  a  thermostat.  Satisfactory 
tests  were  obtained  by  determining  the  heats  of 
dissolution  of  a-glucose  and  sucrose.  The  specific  heats 
el  3 N-  and  6Ar-sodium  hydroxide  were  found  to  be 
08913  at  21-7°  and  0-S455  at  2T5°,  respectively. 
These  values  fall  into  line  with  data  for  more  dilute 
solutions.  L.  S.  Tueobald. 

Inorganic  stopcock  lubricant.  H.  N.  Stephens 
(J-  Amer.  Chem.  Soc.,  1930,  52,  635— 636).— A 
stopcock  lubricant  better  than  either  moist  phos¬ 
phoric  oxide  or  moist  metaphosphoric  acid  is  obtained 
W  dissolving  18  g.  of  metaphosphoric  acid  in  35  g.  of 
8f/o  rthophosphoric  acid  containing  a  drop  or  two 

.  °I  concentrated  nitric  acid  by  heating  at  300°  for 

X  some  time.  By  varying  the  proportions  of  the  com- 
ponents  the  viscosity  of  the  lubricant  can  be  varied 
j*rcr  a  wide  range.  Taps  which  “  freeze  ”  with  this 

*  '“hricant  can  be  freed  by  warming.  They  must,  of 

wurse,  be  mercury-sealed  or  otherwise  protected  from 
'biospheric  moisture.  J.  W.  Smith. 

Regulator  allowing  rapid  changes  in  the  tem- 
Arature  setting  of  the  thermostat.  M.  J. 
wLissar  (J.  Amer.  Chem.  Soc.,  1930,  52,  636—637). 


— A  new  type  of  vapour-pressure  thermostat  regulator 
is  described.  The  bulb  is  evacuated  excepting  for  the 
liquid  and  its  vapour,  and  this  is  shut  off  by  a  mercury 
U-tube  which  connects  on  the  other  side  with  a  long 
tube  inclined  at  an  angle  of  about  45°  and  having 
wires  sealed  through  its  wall  at  intervals  along  its 
length.  This  also  is  evacuated  from  the  upper  end 
and  sealed  off  from  the  atmosphere.  :  The  whole  is 
connected  to  an  iron  bar  which  can  be  rotated  so  as 
to  adjust  the  inclination  of  the  long  tube  to  the 
vertical.  By  connexion  to  a  suitable  wire  through 
the  wall  and  by  inclination  at  a  suitable  angle  this 
regulator  will  work  at  any  desired  temperature, 
always  providing  that  a  suitable  liquid  is  chosen. 

J.  W.  Smith. 

Apparatus  for  determination  of  volatile  com¬ 
pounds  [by  adsorption  with  activated  carbon], 
R.  Kattwinkel  (Chem.  Fabr.,  1930,  33). — The 
apparatus  Which  serves  for  stripping  the  enriched 
activated  carbon  consists  of  a  steam  generator,  above 
it  a  nest  of  parallel  vertical  superheater  tubes  heated 
by  a  ring  burner,  and  an  insulated  jacket  containing 
the  carbon  tube  around  which  the  products  of  com¬ 
bustion  pass.  This  apparatus,  which  is  compact  and 
entirely  of  metal  construction,  is  connected  to  a  eon- 
denser  and  overflow  measuring  burette.  C.  Irwin. 

Microburette.  A.  Wohlk  (Dansk  Tidskr.  Farm., 
1930,  4,  38 — 40). — A  simple  form  of  microburette  is 
described.  H.  F.  Harwood. 

Rapid  evaporation.  III.  H.  N.  Nahmann  (Bio- 
chem.  Z.,  1930,  217,  409—420;  cf.  this  vol.,  314). — 
An  apparatus  suitable  for  rapid  evaporation  or  rapid 
vacuum  distillation  with  quantitative  collection  of 
the  distillate  is  described.  K.  V.  Thimann. 

Simple  aid  to  vacuum  distillation.  G.  M. 
Schwab  (Z.  angew.  Chem.,  1930,  43,  155 — 156).— 
From  Trouton’s  rule  it  may  be  shown  that  at  T— co 
the  limiting  vapour  pressure  of  any  liquid  is4-9xl07 
mm.  This  point  is  now'  plotted  on  logarithmic- 
hyperbolic  co-ordinates  paper  (abscissa  =1  /as, 
orainate=log  y).  The  straight  line  joining  this 
point  to  the  known  point  will  give  the  b.  p.  at  any 
other  pressure.  Examples  show'  that  results  are 
accurate  to  within  a  few  degrees.  C.  Irwtn. 

Vacuum-distillation  apparatus.  F.  Fried¬ 
richs  (Chem.-Ztg.,  1930,  54,  144). — In  the  usual 
forms  of  vacuum-distillation  apparatus  the  effects  of 
the  height  of  the  column  of  vapour  of  the  liquid 
under  treatment  and  the  friction  of  the  vapour  itself 
in  retarding  the  distillation  are  disregarded.  A 
description  is  given  of  an  apparatus  constructed  so 
that  the  above  factors  are  both  reduced  to  a  minimum . 

H.  F.  Harwood. 

Calculation  of  absolute  viscosity  from  data 
secured  by  means  of  the  torsion  viscosimeter. 
R.  Whitaker  and  B.  L.  Herrington  (J.  Dairy 
Sci.,  1929,  12,  456 — 463). — The  equation  V—[KRj 
(2 A— I?)]— iT,  w'here  V  is  the  viscosity  in  centipoises, 
R  the  degrees  of  retardation,  A  the  distance  from 
the  initial  point  to  the  point  of  rest  of  the  ball,  and 
K  and  K'  are  constants,  is  derived  for  the  Mojonnier- 
Doolittle  viscosimeter.  Errors  of  about  3%  were 
recorded.  Chemical  Abstracts. 
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Salinity  interchange  between  sea-water  in 
sand  and  overflowing  fresh  water  at  low  tide. 
D.  M.  Reid  (J.  Marine  Biol.  Assoc.,  1930,  [ii],  16, 
(309—614). — Measurements  have  been  made  of  the 
change  in  salinity  of  sand  on  a  beach  when  a  stream 
of  fresh  water  is  flowing  over  it.  The  change  extends 
to  a  depth  of  only  a  few  inches.  C.  W.  Gibby. 

Seasonal  changes  in  the  nitrite  content  of 
sea-water.  W.  R.  G.  Atkins  (J.  Marine  Biol. 
Assoc.,  1930,  [ii],  16,  515 — 518). — The  nitrite  content 
of  sea-water  may  be  used  as  an  indication  of  the 
rapid  conversion  of  ammonium  salts  into  nitrates. 

C.  W.  Gibby. 

Composition  and  classification  of  Italian 
mineral  waters.  D.  Marotta  and  C.  Sica  (Annali 
Chim.  Appl.,  1929, 19, 529 — 560). — The  data  furnished 
refer  to  both  potable  and  spa  waters.  T.  H.  Pope. 

Muds  of  the  Clyde  Sea  area.  I.  Phosphate 
and  nitrogen  contents.  H.  B.  Moore  (J.  Marine 
Biol.  Assoc.,  1930,  [ii],  16,  595— 607).— The  phosphate 
and  total  nitrogen  contents  of  Clyde  Sea  mud  have 
been  determined  at  33  stations  at  5-cm.  intervals 
down  to  20 — 30  cm.  below  the  surface.  The  phos¬ 
phate  contents  at  depths  of  less  than  40  m.  all  lie 
close  together,  and  diminish  with  increasing  depth 
in  the  mud.  The  nitrogen  content  also  diminishes 
with  increasing  depth.  Points  at  which  the  tides 
are  strong  generally  have  low  nitrogen  and  phosphate 
contents.  '  C.  W.  Gibby. 

R61e  of  silicon,  aluminium,  and  iron  in  the 
weathering  of  the  earth’s  crust.  H.  Harrasso- 
wrrz  (Z.  angew. .  Chem.,  1930,  43,  185 — 190). — 
Silica,  alumina,  and  ferric  oxide  play  various  roles 
in  the  weathering  process  according  to  climatic  con¬ 
ditions.  In  cold  and  wet  climates  acid  humus  is  formed 
and  dissolves  all  bases,  leaving  a  sand  of  high  silica 
content.  In  warm  moist  climates  acids  are  no 
longer  formed ;  the  bases  give  rise  to  gels  which 
build  up  loam,  red  earth,  or  laterite.  In  tropical 
climates  with  a  dry  season  alternations  of  acidity 
occur  with  corresponding  reactions  in  which  crystalline 
phases  can  be  distinguished.  In  dry  climates  alkaline 
conditions  are  usual ;  in  deserts  iron  and  silica  are 
prevalent,  in  steppes  the  oxides  form  gels  giving  rise 
to  black  earth.  Bauxite  is  produced  from  scillitic 
loam  by  removal  of  silica  under  pressure  and  alkaline 
conditions.  C.  Irwin. 

A'-Ray  examination  of  Japanese  acid  clay. 
N.  Kameyama  and  S.  Oka  (J.  Soc.  Chem.  Ind.  Japan, 
1930,  33,  29 — 31b). — Three  samples  of  this  clay 
from  different  localities  were  each  elutriated  into 
five  portions  and  examined  separately.  A  definite 
scries  of  diffraction  lines  characteristic  of  all  the 
samples  was  obtained.  These  were  not  identical  with 
the  diffraction  lines  of  silica-gel,  a-quartz,  kaolinite, 
or  other  compounds  examined  and  it  was  concluded 
that  the  principal  constituent  of  the  clay  must  be  an 
unknown  crystalline  substance.  C.  Irwin. 

Concretions  of  manganese  ore  from  the  Zeller 
lake  [Upper  Austria].  H.  Lasch  (Min.  Petr. 
Mitt.,  1930,  40,  294 — 296). — Concretions  the  size  of 


a  man’s  head  were  dredged  from  depths  of  18 — 22  m. 
at  two  spots  where  there  was  also  evidence  of  springs 
of  carbon  dioxide.  They  consist  of  sandy  marl  with 
a  black  crust  of  wad,  psilomelane,  and  limonite. 
Analysis  of  the  crust  gave  MnO„  13-92,  MnO  2-86, 
Fe203  37-68,  Si02  19-10,  H20  18-32%,  etc.  They 
are  evidently  formed  by  the  metasomatic  replacement 
of  calcium  carbonate  by  manganese  and  iron  from 

carbonated  springs.  L.  J.  Spencer. 

Sagvandites  and  their  formation  by  the 
syntaxis  of  dolomite  rocks.  T.  F.  W.  Barth 
(Min.  Petr.  Mitt.,  1930,  40,  221 — 234). — Additional 
remarks  to  a  previous  paper  (A.,  1928,  1210). 
Sagvandites  are  igneous  rocks  containing  primary 
magnesite  with  enstatite,  and  they  occur  in  association 
with  basic  eruptive  rocks  and  dolomitic  sediments. 
It  is  suggested  that  they  have  originated  by  the 
assimilation  (syntaxis)  of  dolomite  by  the  basic 

magma.  L.  J.  Spencer. 

Basalt  from  “  Cucchiara  Zeppara  "  near 
Guspini  (Sardinia).  G.  Martinez  (Atti  R.  Accad. 
Lincei,  1929,  [vi],  10,  665 — 670).- — A  description 
and  analysis  of  a  basaltic  rock  from  the  above  region. 

0.  J.  Walker. 

Euclase  from  the  Valle  Aurina.  A.  Cavinato 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  656—664).— 
The  physical,  optical,  and  crystallographic  properties 
of  euclase  ( d  3-038)  from  the  Valle  Aurina  in  the 
upper  Adige  district  arc  described  and  shown  to  be 
identical  with  those  of  euclase  from  Villa  Ricca 
(Brazil).  The  analysis  gave :  Si02  40-78,  AL,03 
34-46,  Fe203  0-97,  FeO  0-44,  BeO  16-54,  CaO  0-22, 
MgO  0-55,  H20+  6-15,  H20-  0-13,  F  0-12,  total 
(less  O  for  F)  100-31%.  This  confirms  the  formula 
28102^03, 2Be0,H20.  0.  J.  Walker. 

Occurrence  of  copper  in  French  Western 
Soudan.  R.  Furon  (Compt.  rend.,  1930,  190, 
383 — 384). — Sandstone  impregnated  with  copper  in 
the  form  of  malachite  and  chrysocolla  has  been  dis¬ 
covered  between  Sirakoro  and  Sci,  near  Nioro,  in 
French  Western  Soudan.  A  sample  has  yielded 
12%  of  metal.  The  whole  area  from  Turugombe  to 
Yerere  is  mineralised,  and  contains  much  magnetite. 

C.  A.  Silberrad. 

Antamokite,  a  new  gold  silver  telluride. 
A.  D.  Alvir  (Philippine  J.  Sci.,  1930, 41, 137 — 139). — 
Antamokite,  from  Antamok,  Philippine  Islands,  is  a 
gold  silver  telluride,  containing  no  lead  antimony  or 
copper;  H  2 — 3.  C.  W.  Gibby. 

Pacificite.  T.  F.  W.  Barth  (J.  Wash.  Acad.  Sci., 
1930,  20,  60 — 68). — The  name  pacificite  is  suggested 
for  anemousite-basalt,  anemousite  being  a  plagioclase 
carrying  carnegieite  in  solid  solution.  Pacificite  is 
otherwise  free  from  felspathoids,  and  is  thus  hetero- 
morphous  with  tephrite  or  basanite  according  as 
olivine  is  absent  or  present.  Analyses  and  detailed 
descriptions  are  given  for  two  pacifieites  found  in 
the  Hawaiian  Islands.  C.  W.  Gibby. 

Active  disperse  formations  of  Tua-Muyun. 
I.  Kurbatov  (J.  Russ.  Pliys.  Chem.  Soc.,  1929,  61, 
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1651 — 1659). — The  vanadium,  copper,  calcium,  silica, 
alumina,  and  sulphur  contents  of  Tua-Muyun  ores 
are  smaller  at  lower  than  at  higher  levels,  whilst  the 
contrary  is  the  case  with  the  uranium,  iron,  and 
barium  contents.  R.  Truszkoivski. 

Iodine  content  of  coal.  E.  Wilke-Dorfurt 
and  H.  Romersperger  (Z.  anorg.  Chem.,  1930, 
186,  159 — 164). — Ignition  of  a  mixture  of  powdered 
coal  and  potassium  carbonate  results  in  loss  of  iodine 
by  volatilisation.  Good  results  are  obtained  by 
heating  30  g.  of  finely-powdered  coal  with  1-5  g.  of 
potassium  carbonate  and  400  c.c.  of  50%  alcohol  for 
8  hrs.  at  270 — 280°  in  an  autoclave  whereby  all  the 


iodine  is  rendered  soluble.  The  solution  is  filtered 
and  evaporated  to  dryness,  the  residue  heated  gently 
to  carbonise  organic  matter  and  extracted  with  water, 
and  the  carbon  separated  by  filtration ;  this  procedure 
is  repeated  until  a  colourless  filtrate  is  obtained  in 
which  the  iodine  is  determined  volumetrically  by 
Winkler’s  method  (A.,  1917,  ii,  501).  The  iodine 
content  of  twelve  mid-European  coals  was  found  to 
vary  from  0-85  to  11-17  mg.  per  kg.  but  no  relation 
could  be  established  between  the  age  of  a  coal  and  its 
content  of  iodine.  It  is  calculated  that,  based  on  a 
consumption  of  1200  million  tons  of  coal  per  annum, 
about  7  million  kg.  of  iodine  are  returned  to  circulation 
on  the  earth’s  surface.  A.  R.  Powell. 
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Fixation  of  ozone  by  unsaturated  compounds. 
G.  Brus  and  G.  Peyresblanques  (Compt.  rend., 
1930,  190,  501 — 503). — The  forms  of  ozonisation 
curves  (cf.  A.,  1929,  72)  indicate  that  treatment  of 
unsaturated  hydrocarbons  with  ozonised  oxygen 
(5—9%  Os)  affords  the  normal  ozonides,  and  enables 
the  number  of  double  linkings  to  be  calculated. 
Perozonide  formation  appears  to  occur  subsequently, 
probably  by  addition  of  an  atom  of  oxygen  to  the 
ozonide  grouping  (cf.  Harries,  A.,  1912,  i,  407).  In 
the  case  of  unsaturated  ketonic  compounds,  the 
formation  of  ozonide  peroxides  occurs  subsequently 
to  that  of  the  normal  ozonides  by  addition  of  an  atom 
of  oxygen  at  the  keto-group.  C.  W.  Shoppee. 

Action  of  halogen  compounds  on  ethylene 
derivatives.  J.  J.  Cerdeiras  (Anal.  Eis.  Quim., 
1930,  28,  56 — 62). — It  is  recommended  that  the  re¬ 
sults  of  all  determinations  of  the  halogen  absorption 
coefficient  of  unsaturated  organic  substances  as,  e.g., 
in  the  Wijs  and  Hiibl  methods,  be  expressed  in  terms 
of  iodine.  The  advantages  of  a  solution  of  iodine 
monochloridc  in  alcohol  over  the  solutions  usually 
employed  are  described  ;  provided  that  water  be 
entirely  absent,  the  solution  is  comparatively  stable, 
and  the  reaction  with  unsaturated  compounds  takes 
place  more  readily,  40  min.  usually  being  sufficient. 
Three  different  classes  of  reaction  are  considered  : 
(1)  the  halogen  addition  corresponds  with  the 
theoretical ;  (2)  the  absorptive  capacity  is  influenced 
by  the  structure  of  the  compound;  (3)  substituted 
and  additive  derivatives  arc  simultaneously  produced. 
For  the  two  latter  classes  the  iodine  value  should  be 
compared  with  the  catalytic  hydrogenation  value. 

H.  E.  Gillbe. 

Production  of  acetylene  from  methane.  I. 
Cracking  under  vacuum.  P.  K.  Erolicii,  A. 
White,  and  H.  P.  Dayton.  II.  Cracking  in  the 
electric  arc.  P.  K.  Frolich,  A.  White,  R.  R. 
Uhrmacher,  and  L.  T.  Tufts. — See  B.,  1930, 173. 

Action  of  nitric  acid  on  acetylene.  A.  Quilico 
and  M.  Freri  (Gazzetta,  1929  ,  59,  930— 941).— The 
formula  of  the  acid  C^HgOgN  (cf.  Tcstoni  and  Mascar- 
elli,  A.,  1901,  i,  494),  m.  p.  149°,  obtained  when 
acetylene  is  passed  slowly  through  fuming  nitric  acid, 
13  confirmed.  The  acid  reacts  readily  with  diazo¬ 


methane  and  -ethane,  giving  the  methyl,  b.  p.  100 — 
101°/12  mm.,  and  ethyl  esters,  b.  p.  110°/1  mm.  The 
amide,  C3H2ON,CO’NH2,  has  m.  p.  142°  and  the 
phonylhydrazine  salt,  m.  p.  176°,  no  phenylhydrazone 
being  formed.  Hydroxylaminc  is  without  action  on 
the  acid,  which  gives  no  coloration  with  ferric  chloride. 
When  boiled  with  alcoholic  potassium  hydroxide,  the 
acid  yields,  among  other  products,  oxalacetic  acid, 
which  was  separated  as  its  p-nitrophenylhydrazone, 
m.  p.  190 — 195°  (decomp.),  whilst  the  use  of  Sodium 
ethoxide  instead  of  alcoholic  potassium  hydroxide 
gives  pyruvic  acid,  the  p-nitrophenylhydrazone  of  which 
has  m.  p.  187°.  From  these  results  and  those  obtained 
by  Tcstoni  and  Mascarclli,  it  is  concluded  that  this 
0 — N 

acid  is  isooxazole-a-carboxylic  acid,  ^  . 

T.  H.  Pope. 

Law  of  periodicity.  V.  P.  Petrenko-Krit- 
sciif.nko  [with  V.  Opolski,  M.  Diakova,  and 
Lozovy]  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1777 — 
1789). — The  reactivity  of  halides  of  various  methane 
derivatives  containing  other  substituents,  such  as 
methyl,  phenyl,  or  nitro-  or  carboxyl  groups,  with 
colloidal  silver  solutions,  with  certain  exceptions, 
varies  periodically  with  the  number  of  halogen  atoms 
in  the  molecule.  In  general,  there  arc  three  types  of 
curve  connecting  the  reactivity  of  halogen  in  organic 
derivatives  with  the  number  of  halogen  atoms,  the 
reagents  being  alkoxides,  piperidine,  silver  nitrate, 
or  silver  sol.  In  type  I,  reactivity  varies  periodically, 
according  to  the  order  RX>RX2<RX3>RX4;  in 
type  II  the  order  is  RX>RX2>RX3<RX4,  whilst  in 
type  III  it  is  RX<RX2<RX2.  R.  Truszkowski. 

Test  for  distinguishing  primary,  secondary, 
and  tertiary  saturated  alcohols.  H.  J.  Lucas 
(J.  Amer.  Chem.  Soc,  1930,  52,  S02— 804).— The 
lower  aliphatic  tertiary  alcohols  react  immediately 
with  hydrochloric  acid,  whilst  secondary  alcohols  on 
treatment  with  6  volumes  of  a  solution  of  zinc  chloride 
(1  mol.)  in  hydrochloric  acid  (1  mol.)  give  chlorides 
within  5  min.  at  26 — 27°.  Primary  alcohols  do  not 
react  with  either  of  the  reagents.  The  presence  of  a 
secondary  or  tertiary  alcohol  in  a  primary  alcohol 
can  be  detected  provided  the  concentration  is  not  too 
low.  Allyl  alcohol  resembles  a  secondary  alcohol. 
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Preparation  of  allyl  alcohol  and  allyl  chloride. 
A.  Dewael  (Bull.  Soc.  chirn.  Belg.,  1930,  39,  40 — 42). 
— In  the  preparation  of  allyl  alcohol  (“Organic 
Syntheses,”  I,  15)  the  yield  is  increased  from  45 — 47% 
to  66%  in  the  following  manner.  The  initial  fraction, 
b.  p.  up  to  195°,  is  redistilled  until  the  thermometer 
registers  103°.  The  residue  is  added  to  the  residue  of 
the  fraction  of  b.  p.  195 — 260°  after  treatment  as 
previously  described  {loc.  cit.)  and  the  whole  redistilled 
with  the  thermometer  in  the  liquid.  The  fraction  of 
b.  p.  200 — 260°  (a  further  evolution  of  carbon  dioxide 
occurs  at  220°)  is  added  to  the  glycerol  residues  and 
redistilled  with  formic  acid.  The  fraction  of  b.  p. 
below  200°  contains  glyceryl  formate  and  monoallyl- 
glyccrol,  whilst  hydrolysis  of  the  fraction  of  b.  p. 
190 — 210°  with  methyl -alcoholic  hydrogen  chloride 
gives  propylene  glycol  and  trimethylene  glycol. 
Allyl  alcohol  is  converted  into  allyl  chloride  in  85 — 
90%  yield  by  saturating  250  g.  of  allyl  alcohol,  to 
which  1-5  g.  of  copper  chloride  has  been  added,  four 
times  with  hydrogen  chloride  at  0°  at  24-hr.  intervals. 
The  liquid  separates  into  two  layers  and  the  super¬ 
natant  layer,  after  drying  with  calcium  chloride,  distils 
completely  at  46 — 47°/758  mm.  J.  W.  Baker. 

Mobile  anion  tautomerism.  IV.  Stability 
of  a-  and  y-alkylallyl  alcohols  and  their  esters. 
2 : 4-Dimethylcinnamyl  alcohol.  H.  Burton 
(J.C.S.,  1930,  248 — 252). — When  a  solution  of  either 
mcthylvinylcarbinyl,  b.  p.  69-5 — 70-5°/S  mm., 
1-46390,  or  crotyl' trichloroacetate,  b.  p.  86—86-5 °j 
9  mm.,  ««,„  1-47596,  in  acetic  anhydride  is  boiled  for 
6  hvs.,  the  same  mixture  of  about  55%  of  the  former 
and  45%  of  the  latter  ester  is  obtained.  Provost’s 
failure  to  effect  interconversion  (A.,  1928,  1211)  is 
considered  to  bo  duo  to  unsuitable  experimental 
conditions.  Esterification  of  trichloroacetic  acid  with 
butyl vinylcarbinol  (p -nitrobenzoate,  m.  p.  24 — 25°) 
could  not  be  accomplished  as  profound  decomposition 
occurs  at  100°.  Magnesium  w-hexyl  bromide  and 
acraldehyde  give  a-n-hexylallyl  alcohol  (A a-nonen- 
y-ol),  b.  p.  89°/12  nun.,  separable  from  tho  reaction 
mixture  by  -way  of  its  p-nitrobenzoate,  m.  p.  36 — 37°. 
The  last-named  ester  is  not  isomerised  in  boiling 
acetic  anhydride  (cf.  A.,  1928,  S80).  a-iso Amylallyl 
alcohol  {acetate,  b.  p.  83— S4°/18  mm.)  has  b.  p. 
73— 74°/16  mm. 

Magnesium  m-4-xylyl  iodide  and  acraldehyde  afford 
a  poor  yield  of  a-m-4 -xylylallyl  alcohol,  b.  p.  129 — 
1 3 1  °  / 1 2  mm.  {phenylcarbimide  derivative,  m.  p.  105 — 
106°),  which  on  acetylation  and  subsequent  hydrolysis 
gives  2  : 4-dimclhylcinnamyl  alcohol,  b.  p.  162 — 164°/ 
19  nun.  {acetate,  b.  p.  168 — 170°/17  mm.;  phenyl  - 
carbimide  derivative,  m.  p.  82 — S34).  H.  Burton. 

An  ethylenic  erythritol  [Av-hexene-afieS-tetrol]. 
Lesrieau  and  Bourguel  (Compt.  rend.,  1930,  190, 
378—380). — Hcxinene-a^SS-tetrol,  m.  p.  114°  (cf. 
A.,  1922,  i,  103),  in  presence  of  colloidal  platinum 
absorbs  1  mol.  of  hydrogen,  yielding  &v-hexene-a.$sZ- 
tctrol,  m.  p.  80—82°.  From  crude  hexinene-afkC- 
tetrol,  probably  containing  a  mixture  of  isomerides, 
no  crystalline  product  could  bo  isolated.  aZ-Di- 
methoxy  -  A?  -  kexene-$£-diol,  b.  p.  151°/5  ram.,  is 
obtained  similarly.  It.  K.  Callow. 


Photochemical  reactions  among  derivatives  | 
of  o-nitrobenzylideneacetals.  IV.  Tri-o-nitro-  j 
benzylidenemannitol.  I.  Tanasescu  and  E.  j 
Macovsky  (Bull.  Soc.  chirn.,  1930,  [iv],  47, 86 — 93).— 
o-Nitrobenzaldehyde  and  mannitol  in  presence  of  ■< 
75%  sulphuric  acid  yield  a  crystalline,  m.  p.  75°,  and  a 
viscous  form  of  tri-o-nitrobenzyUdenomnnitol.  In 
presence  of  hydrogen  chloride  at  120°  the  viscous  form 
is  the  main  product ;  it  is  converted  into  the  crystalline 
isomeride  by  repeated  recrystallisation  from  alcohol. 

A  structure  is  suggested.  On  insolation  in  benzene  j 
tri-o-nitrobenzylidcnemannitol  is  rapidly  converted  | 
into  a  diisomfowo-derivative,  m.  p.  120°,  which  yields  j 
a  dibenzoate,  m.  p.  90°,  and  on  hydrolysis  with  nitric  ! 
acid  and  addition  of  acetone  yields  an  indigo,  but  \ 
could  not  be  hydrolysed  to  yS-o-nitrobenzylidcne-  ! 
mannitol  (cf.  A.,  1926,  726).  R.  Brightman. 

Thermal  decomposition  of  aliphatic  ethers.  , 
K.  Kashima  (Bull.  Chem.  Soc.  Japan,  1930,  5,  25— 

42). — A  quantitative  examination  of  the  products 
formed  by  the  thermal  decomposition  of  ethyl, 
n-propyl,  n-butyl,  n-amyl,  and  ethyl  n-butyl  ethers 
and  n-amyl  alcohol  in  the  presence  of  small  grains  of 
Japanese  acid  clay  at  350 — 400°  under  standard  j 
conditions  has  been  made.  The  main  products  are 
the  corresponding  olefines,  alcohols,  and  water, 
together  with  small  amounts  of  aldehydes,  esters, 
carbon  monoxide,  hydrogen,  oxygen,  and  paraffin 
hydrocarbons,  traces  of  free  carbon  being  deposited 
on  the  catalyst.  Since  the  molecular  ratio  olefine/ 
water  is  always  approximately  2  :  1,  it  is  assumed  that 
the  main  decomposition  is  the  reaction  (CH,R-CH2)20  a 
— >  2CHR1CH2+H20  (I),  the  formation  of  alcohols  ■ 
being  represented  by  (CH2R-CH2)20  — ->  CHR:CH,+  j 

CH2R*CH3*OH  (II).  The  proportion  of  alcohol  formed 
is  greater  the  lower  is  the  temperature,  but  above  300° 
only  small  quantities  are  produced,  reaction  I  pre¬ 
dominating.  With  n-butyl  other  a  mixture  of 
A“-  and  A^-butene  is  obtained,  the  latter  predomin¬ 
ating,  with  ethyl  w-butyl  ether  tho  quantity  of  butylene 
and  ethyl  alcohol  formed  is  larger  than  that  of  ethylene 
and  butyl  alcohol,  -whilst  with  n-amyl  alcohol  a 
mixture  of  a-  and  p-amylenes  is  obtained. 

J.  W.  Baker. 

Synthesis  of  (3-bromoaIkyl  ethers  and  their 
use  in  further  syntheses.  L.  C.  Swallen  and 
C.  E.  Boord  (J.  Amer.  Chem.  Soc.,  1930,  52,  65.1- — 
660) . — Brom  ination  of  ethyl  a-chloroethyl  ether 
affords  ethyl  a(3-dibromoethyl  ether,  b.  p.  90—91 7 
20  mm.,  <£jj  1-7350,  and  not  the  a-chloro-(3-bromo- 
derivative  as  stated  by  Madinaveitia  and  Puyal  (A., 
1918,  i,  373).  Treatment  of  this  dibromo-etlier  with 
magnesium  alkyl  (R)  bromides  affords  (3-ethoxyalkyl 
bromides,  OEt-CHR-CH2Br.  The  following  are  de¬ 
scribed :  $-elhoxy -n-propyl,  b.  p.  138°,  dJJ  1-2706; 
Z-elhoxy-n-butyl,  b.  p.  166°,  d"  1-2317;  $-elhoxy-n- 
amyl,  b.  p.  176°,  dg  1-1929;  (i - eihoxyi soam yl ,  b.  p- 
172°,  d®  1-2183;  fi-ethoxy-n-hexyl,  b.  p.  85 — 87°/15 
mm.,  d*’  1-1573,  and  B-eth ox y\ soli eplyl  bromides,  b.  p- 
93 — 95° /15  mm.,  dHJ  1-1286.  (3-Ethoxyethyl  iodide, 
b.  p.  154-5 — -155°  (corr.),  d,“  1-7032,  is  obtained  from 
the  chloro-compound  and  sodium  iodide  in  alcohol. 
The  following  chlorides  are  prepared  either  by  alkyl¬ 
ation  of  ethylene  chlorohydrin  or  from  ethyl  <x(3-di- 
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chloroethyl  ether  and  the  requisite  magnesium  alkyl 
bromide  :  (3-methoxy-  and  -ethoxy-ethyl ;  p-ethoxy- 
?!-propyl,  -butyl,  and  -P-phenylethyl.  Treatment  of 
these  chlorides  with  methyl-alcoholic  potassium 
hydrogen  sulphide  at  65 — 90°  affords  the  correspond¬ 
ing  mercaptans,  the  following  being  described  :  (3- 
ethoxyethyl,  b.  p.  125-5 — 125-8°,  d§  0-9479  [mercuri- 
chloride,  m.  p.  152 — 153-5°  (decomp.) ;  corresponding 
disulphide,  b.  p.  161°/33  mm.,  d$  1-0510;  acetone 
condensation  product,  b.  p.  134°/7  mm.,  d%  1-0044]; 
5-ethoxy -n-propy  l,  b.  p.  134 — 134-5°,  dig  0-9238 
[mercurichloride,  m.  p.  121 — 123°  (decomp.)],  and 
fi-dhoxy-n-butyl,  b.  p.  156 — 157°,  0-9177  ( mercuri - 
chloride,  m.  p.  86 — 87°  (decomp.);  corresponding 
disulphide,  b.  p.  135°/8  mm.,  dig  1-0013].  pp'-Di- 
ethoxydiethyl  sulphide  has  b.  p.  229°  (corr.),  dig  0-9840. 
Oxidation  of  p-ethoxyethyl  mercaptan  with  dilute 
nitric  acid  affords  impure  p-ethoxyethanesulphonic 
acid  ( sodium  salt;  impure  chloride,  b.  p.  118 — 122°/ 
20  mm.). 

p-Ethoxy-w-butyl  bromide  and  ethyl  sodiomalonate 
give  the  ethyl  ester,  b.  p.  146 — 150°/12  mm.,  of  p- 
dhoxy-n-butylmalonic  acid  ( calcium  salt),  which  on 
thermal  decomposition  at  180°  affords  y -ethoxy -n- 
hexoic  acid,  b.  p.  138 — 140°/8  mm.,  djg  0-9816  (barium 
salt  +H20).  Ethyl  p-ethoxyethylmalonate,  djg 
1-0430,  and  co-ethoxyphenetole,  dig  1-0057,  are  ob¬ 
tained  similarly,  p -Ethoxy ethyl-,  b.  p.  262 — 263° 
(corr.),  dg  1-0156,  and  fi-ethoxybutyl-anilines,  b.  p. 
264 — 269°  (corr.),  dg  0-9830,  are  prepared  from  aniline 
and  the  chloride  and  bromide,  respectively.  When 
p-ethoxy  woheptyl  bromide  is  treated  with  magnesium 
in  ether,  Aa-isoheptene,  b.  p.  85°  (dibromide,  b.  p. 
95°/13  mm.,  dg  1-5083),  is  formed  : 

0EfCHR-CH2MgBr  — y  CHR:CH2-{-  OEt-MgBr. 

H.  Burton. 

Reaction  for  acetic  acid.  D.  Kruger  and  E. 
Tschircii  (Pharm.  Zentr.,  1930,  71,  145—148). — 
See  this  vol.,  62.  J.  W.  Baker. 

Conjugated  systems.  III.  Chlorination  of 
P-vinylacrylic  acid.  I.  E.  Muskat  and  B.  C. 
Becker  (J.  Amer.  Chem.  Soc.,  1930,  52,  812 — 818). — 
Vinylacrylic  acid  absorbs  2  atoms  of  chlorine  (under 
various  conditions)  forming  yS-dichloro- Aa-pentenoic 
acid,  b.  p.  153°/10  mm.  (ozonolysis  product  ap-di- 
chloropropaldehyde),  which  undergoes  thermal  de¬ 
composition  into  the  lactone,  previously  obtained  from 
the  yS-dibromo-acid  (this  vol.,  321).  Treatment  of 
the  dichloro-acid  with  sodium  hydroxide  solution  at 
about  0°  affords  y-chlorovinylacrylic  acid,  m.  p.  about 
94°,  which  is  readily  polymerised.  This  absorbs 
2  atoms  of  chlorine  in  chloroform  solution,  yielding 
yyS-lrichloro-Aa-pentenoic  acid,  b.  p.  162°/8  mm.,  m.  p. 
132°  (ozonolysis  product  aap-trichloropropaldehyde). 
MP-Trichloropropionic  acid  has  m.  p.  60°  (lit.  50 — 52°). 
An  electronic  structure  is  suggested  for  conjugated 
systems.  H.  Burton. 

Action  of  silent  discharge  on  saturated  fatty 
icids.  Y.  Iwamoto  (J.  Soc.  Chem.  Ind.  Japan, 
1930,  33,  25 — 27b). — Decoic,  lauric,  palmitic,  and 
stearic  acids  were  polymerised  by  the  action  of  the 
silent  discharge  for  30 — 100  hrs.  in  an  atmosphere  of 
hydrogen  into  viscous  liquid  acids  having  iodine  value 
u  n 


5 — 8,  lower  saponification  and  neutralisation  values, 
and  higher  values  for  d  and  (i.  C.  Irwin. 

Fatty  acids  associated  with  wheat  starch. 
L.  Lehrman  (J.  Amer.  Chem.  Soc.,  1930,  52,  808 — 
811). — Hydrolysis  of  wheat  starch  with  hydrochloric 
acid  (cf  A..,  1929,  1040)  gives  0-95%  of  a  mixture  of 
palmitic  (35%),  oleic  (41%),  and  linolcic  acids  (24%) ; 
no  glycerol  is  formed.  During  the  oxidation  of  a 
mixture  of  oleic  and  linoleic  acids  with  alkaline 
potassium  permanganate  the  latter  acid  is  converted 
into  tetrahydroxystearic  acid  before  the  former  is 
acted  on.  H.  Burton. 

Soaps  of  the  fatty  acids  of  the  oleic  acid  series. 

l.  Sodium  physeterate.  M.  Hirose  and  T.  Shimu- 

mura  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  22 — 24b). 
— Physeteric  acid  CH3-[CH2]7-CH:CH-[CH2|3-C02H, 
obtained  from  sperm  oil  contained  6%  of  myristic 
acid  shown  by  its  iodine  value.  The  drop  numbers 
arid  surface  tension  of  solutions  of  the  sodium  soap  in 
various  concentrations  are  given  and  also  the  “  lather¬ 
ing  power.”  The  high  drop  numbers  indicate  the 
formation  of  a  true  solution.  The  general  soap 
characters  are  unexpectedly  good.  C.  Irwin. 

Catalytic  reduction  of  a-  and  (3-elaeostearic 
acids  under  the  influence  of  nickel.  J.  BOeseken, 
J.  van  Krekpen,  and  P.  L.  Blanken  (Rec.  trav. 
chim.,  1930, 49,  247 — 256). — Catalytic  reduction,  with 
hydrogen  under  the  ordinary  pressure  with  a  nickel 
catalyst  deposited  on  diatomaceous  earth,  of  pure 
specimens  of  ethyl  a-el£eostearate,  b.  p.  169 — 170-5°/ 
cathode  vacuum,  mjj  1-5043,  and  ethyl  (3-ekeostearate, 
b.  p.  170°/cathode  vacuum,  dis  0-9032,  «]]  1-5078,  has 
been  repeated  with  improved  apparatus  (due  to  W.  D. 
Cohen)  and  the  previous  results  (A.,  1927,  1169)  have 
been  confirmed .  Progressive  reduction  follows  Thiele ’s 
rule  and  in  each  case  the  products  are,  successively, 
ethyl  A^-octadecadienoate,  hydrolysed  to  the  acid, 

m.  p.  2S — 29°  (ozonolysis  yields  hexoic  and  sebacic 
acids),  and  ethyl  AA-octadecenoate,  hydrolysed  to  the 
acid,  m.  p.  38-5°,  identical  with  vaceenic  acid  ob¬ 
tained  by  Bertram  (Diss.,  Delft,  1928)  (ozonolysis  gives 
heptoic  and  nonane-at-dicarboxylic  acid).  Bertram's 
method  for  the  separation  of  saturated  fatty  acids  from 
unsaturated  acids  (he.  cit.)  gives  low  results  for  the 
proportion  of  saturated  acids  present  unless  the  acid 
solution  is  heated  to  the  fusion  point  of  the  fatty  acids 
and  then  immediately  extracted  with  light  petroleum. 

J.  W.  Baker. 

Synthetic  gadoleic  and  selacholeic  acids.  Y. 
Vesely  and  L.  K.  Chudzilov  (Coll.  Czech.  Chem. 
Comm.,  1930,  2,  95 — 107). — Ethyl  oleate  is  reduced  to 
oleyl  alcohol,  which  is  converted  into  the  bromide; 
this  latter  is  condensed  with  ethyl  sodiomalonate  and 
the  dibasic  acid  so  obtained  loses  carbon  dioxide  on 
distillation,  yielding,  together  with  the  ZraHS-isomeride, 
a  small  quantity  of  cis-eicosenoic  acid  identical  with 
gadoleic  acid  (cf.  Bull,  A.,  1906,  i,  925).  An  identical 
synthetic  process  employing  elaidic  acid  yields  irans- 
eicosenoic  acid  identical  with  gadelaidic  acid,  m.  p. 
53 — 54°  (amide,  m.  p.  90 — 91°),  obtained  by  the 
isomerising  action  of  nitrous  acid  on  gadoleic 
acid.  Gadoleic  and  gadelaidic  acids  are,  therefore, 
formulated  as  the  cis-  and  frans-forms  of  the  acid 
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CH3-[CH2]7-CH:CH-[CH2]9-C02H.  In  the  final  stage 
of  the  synthesis,  during  the  distillation,  a  degradation 
product,  ( ? )hexatriaconladiene,  m.p.  4S — 49°,  is  formed 
which  can  be  isolated  from  the  higher  fractions. 

Similarly,  from  erucic  acid,  by  way  of  erucyl 
alcohol  and  erucyl  bromide,  b.  p.  232 — 239°/10  mm., 
cis-tetrncosenoic  acid,  m.  p.  44 — 45°  (amide,  m.  p. 
S7 — SS°),  identical  with  Tsujimoto’s  selacholeic  acid 
(B.,  1926,  712),  and  from  brassidic  acid  through 
brassidyl  alcohol,  m.  p.  53 — 54°,  b.  p.  239—243°,  and 
brassidyl  bromide,  m.  p.  25 — 26°,  b.  p.  246 — 249°, 
frana-tetracoscnoic  acid  (amide,  m.  p.  98 — 99),  prob¬ 
ably  identical  with  selachelaidic  acid  ( loc .  cit.),  have 
been  obtained.  The  degradation  product  obtained  in 
this  synthesis  from  the  higher  fractions  is  ( l)ietra- 
tetracontadiene,  C44H88,  m.  p.  60 — 62°. 

T.  H.  Morton. 

Space  configuration  of  molecules.  Ultra¬ 
violet  absorption  of  alkylmalonic  acids.  (Mme.) 
P.  Ramart-Lucas  and  F,  Salmon-Legagneur 
(Compt.  rend.,  1930,  ISO,  492 — 495). — The  absorption 
curves  of  the  malonie  acids,  CRR(C02H)2  (R=Me, 
Et,  Pr\  Bu“,  Bu3,  and  heptyl),  are  displaced  towards 
the  visible,  as  compared  with  that  of  malonie  acid; 
the  curves  of  the  corresponding  acids,  CR2(C02H)2, 
exhibit  a  shift  toward  the  ultra-violet  in  relation  to 
those  of  the  monoalkylated  acids.  By  contrast,  the 
absorption  curves  of  the  dialkyl  diethylmalonates  lie 
nearer  the  visible  than  those  of  the  corresponding 
monoalkyl  esters.  Different  space  configurations  are 
attributed  to  the  mono-  and  di- alkylmalonic  acids, 
and  the  acids  and  their  esters.  C.  W.  Siiopbee. 

Reactions  of  malonie  esters  with  formalde¬ 
hyde.  I.  K.  N.  Welch  (J.C.S.,  1930,  257—261).— 
Ethyl  malonate  condenses  with  formaldehyde  (form¬ 
alin)  in  presence  of  dilute  sodium  hydroxide  at  pa 
8 — 9  and  below  50°,  forming  ethyl  di  (hydroxymethyl)- 
malonate,  m.  p.  52 — 53°  (oisphenylcarbimide  deriv¬ 
ative,  in.  p.  161° ;  sulphite,  b.  p.  166°/20  mm,,  prepared 
by  the  action  of  thionyl  chloride  in  ether).  In 
presence  of  a  larger  excess  of  ethyl  malonate  the  con¬ 
densation  product  is  probably  ethyl  hydroxymethyl- 
malonate,  which  cannot  be  distilled  owing  to  the  ease 
with  which  it  loses  water,  forming  ethyl  methylene- 
malonatc.  The  above  dihydroxy-estcr  is  converted 
by  boiling  hydriodic  acid  (d  1-71)  into  u.-iodoniethyl- 
acrylic  acid,  m.  p.  106 — 107°,  reduced  by  fed  phos¬ 
phorus  and  hydriodic  acid  to  i'sobutyric  acid.  Ethyl 
malonate  and  the  dihydroxy-ester  condense  in  presence 
of  a  small  amount  of  piperidine,  triethylaminc,  or 
alcoholic  potassium  hydroxide,  yielding  a  mixture  of 
ethyl  methylenedimalonate  and  ethyl  pentane-aayysi- 
hexacarboxylate ;  the  amount  of  the  latter  ester  is 
decreased  by  using  a  larger  amount  of  ethyl  malonate. 
Ethyl  malonate  and  ethyl  methylenemalonate  eon- 
dense  in  presence  of  a  small  amount  of  piperidine, 
forming  ethyl  methylenedimalonate,  which  undergoes 
similar  condensation  to  the  above  hexacarboxylate. 
Ethyl  ethylmalonate  and  formaldehyde  in  presence  of 
dilute  sodium  hydroxide  give  ethyl  ethylhydroxy- 
methyhnalonate,  b.  p.  105 — 107°/4  mm.  (phenyl- 
carbimide  derivative,  m.  p.  63—64°).  H.  Burton. 

cis-frans-Ethenoid  transformation.  G.  ■  R. 
Clbmo  and  S.  B.  Graham  (J.C.S.,  1930,  213—215). — 


The  transformation  of  methyl  maleate  (method  of 
preparation  from  maleic  anhydride,  methyl  alcohol, 
and  sulphuric  acid  given)  into  methyl  fumarate  is 
catalysed  by  ammonia  and  primary  or  secondary 
amines,  but  not  by  tertiary  amines.  It  is  suggested 
that  the  first  stage  of  the  transformation  is  the 
production  of  a  co-ordinate  linking  between  the  basic 
hydrogen  and  carbonyl  oxygen  atoms.  This  would 
produce  a  mobility  in  the  electronic  system  constitut¬ 
ing  the  double  linking,  and  lead  to  an  unstable  complex 
in  which  both  the  ethylenic  carbon  atoms  woidd  be 
positive  and  surrounded  by  only  seven  electrons.  A 
"parallel  mechanism  is  suggested  for  the  catalytic  action 
of  primary  and  secondary  amines  in  the  Knoevenagel 
reaction  (A.,  1895,  i,  4S).  H.  Burton. 

Polymerisation  and  ring  formation.  IV. 
Ethylene  succinates.  W.  H.  Carothers  and  G.  L. 
Borough  (J.  Amer.  Cliein.  Soc.,  1930,  52,  711 — 721). 
— The  neutral  ethylene  succinate,  m.  p.  102°,  prepared 
from  succinic  acid  and  an  excess  of  ethylene  glycol  (A., 
1929,  1165),  is  a  chain  polymeridc  containing  23 
structural  units  per  mol.  terminated  by  hydroxyl 
groups.  When  heated  with  succinic  anhydride  at 
175—180°  it  furnishes  an  acidic  ethylene  succinate  (M 
3110),  m.  p.  98°  (sodium  salt,  m.  p.  104°),  and  with 
p-bromobenzoic  anhydride  affords  a  di--p-bromo- 
bensoate,  m.  p.  93°.  When  ethylene  glycol  is  heated 
with  a  20%  excess  of  succinic  acid  first  at  200 — 210° 
and  then  at  200— 210°/vac.,  and  the  product  fraction¬ 
ally  precipitated,  three  acidic  ethylene  succinates,  m.  p. 
73°,  82°,  and  90°,  respectively  (sodium  salts,  m.  p.  91°, 
97°,  and  100°,  respectively),  are  formed.  The  degrees 
of  polymerisation  are  6, 9,  and  12,  respectively.  When 
ethylene  glycol  (1  mol.)  is  heated  with  succinic  acid 
(0-33  mol.)  at  174—180°  (bath)  and  then  at  250 °/ 
0-015  mm.,  0-07  mol.  of  impure  $ -hydroxy ethyl  succin¬ 
ate,  b.  p.  176 — 180°/0-001  mm.  (di-p-nitrobenzoate, 
m.  p.  90 — 91°;  bisphenylcarbimide  derivative,  m.  p. 
113°),  is  obtained.  Ethylene  glycol  and  a  neutral, 
polymeric  ethylene  succinate  are  produced  by  heating 
this  ester  slowly  in  a  vacuum.  Tilitschcev’s  state¬ 
ment  (A.,  1926, 713)  that  the  ethylene  succinate,  m.  p. 
129—130°,  obtained  by  thermal  decomposition  of  the 
polymeric  ester,  m.  p.  88—89°,  is  dimeric,  is  confirmed ; 
the  dimeride  is  postulated  as  a  16-membered  ring 
compound. 

When  ethylene  succinate,  m.  p.  102°,  and  ethylene 
sebacate,  m.  p.  78°,  are  fused  together,  the  product 
formed  can  be  separated  into  its  original  constituents 
by  extraction  with  benzene  (cf.  loc.  cit.).  The  ester 
formed  from  ethylene  glycol  and  equivalents  of  suc¬ 
cinic  and  sebacic  acids  has  in.  p.  38—40°  (M 1540),  and 
is  homogeneous,  indicating  that  it  is  a  mixed  poly- 
lucride,  and  demonstrating  the  absence  of  any 
reversible  relationship  of  association  between  it  and 
the  two  corresponding  simple  polymerides.  The 
mol.  wts.  of  the  polymeric  ethylene  succinates  arc 
found  to  be  the  same  when  determined  either  by 
chemical  or  osmotic  methods ;  this  is  considered  to  be 
evidence  against  an  association  theory  of  the  structure 
of  poly-esters.  H.  Burton. 

Synthesis  of  pilopinic  acid  and  structure  of 
pilocarpine.  A.  E.  Tschitschibabin  and  N.  A- 
Preobraschenski  (Ber.,  1930,  63,  [if],  460 — 470).— 
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Ethyl  ethylsuccinate  and  ethyl  formate  in  presence 
of  absolute-alcoholic  sodium  ethoxide  afford  ethyl 
formylethylsuccinate  (cf.  Carriere,  A.,  1922,  i,  319) 
(probably  a  mixture  of  isomerides),  which  is  reduced 
by  aluminium  in  moist  ether  to  a  mixture  of  isomeric 
ethyl  ethylitamalates.  When  heated,  the  mixture 
loses  alcohol  and  affords  a  mixture  of  the  esters  of  the 
stereoisomeric  ethylparaconic  (pilopinic)  acids.  By 
combination  of  fractional  distillation  and  freezing 
the  mixture  is  separated  into  the  liquid  ester,  C9H1404, 
b.  p.  276 — 276-5°/751  mm.,  <Zf  1-1085,  and  the  solid 
ester,  m.  p.  48-5 — 49°,  b.  p.  2S3°/751  mm.  The 
former  ester  is  hydrolysed  to  an  acid,  C7H10O4, 
prisms,  m.  p.  87-5 — 88°,  b.  p.  184 — 185°/7-5  mm., 
whereas  the  acid  from  the  latter  ester  crystallises  in 
needles,  m.  p.  90 — 91°,  and  passes  at  180°  into  the 
acid  of  m.  p.  87-5 — 8S°.  The  relationship  of  the  acids 
from  the  crystalline  and  liquid  esters  resembles  that 
of  pilocarpine  to  isopilocarpine.  The  stable  ethyl¬ 
paraconic  acid  is  resolved  into  its  optical  antipodes  by 
strychnine  in  aqueous  solution,  whereby  the  alkaloidal 
salt  of  the  Z-acid  is  the  more  sparingly  soluble.  The 
homogeneous  l- acid  has  m.  p.  105-5°,  [<*]'»  —58-06°  in 
water,  whereas  thed-acid  has  m.p.  105-5°,  [a]j? +58-92°. 
For  pilopinic  acid  obtained  by  the  oxidation  of 
isopilocarpine  Jowett  (J.C.S.,  1903,  83,  463)  records 
m.  p.  104°,  [a](?  +36-1°.  Repetition  of  Jowett’s  work 
followed  by  purification  of  the  acid  thus  obtained 
through  the  strychnine  salt  shows  that  oxidation  is 
accompanied  by  racemisation  and  yields  an  acid,  m.  p. 
105-5°,  [a]}?  +58-93°,  identical  with  the  synthetic 
product.  The  labile  acid  from  the  crystalline  ester 
has  been  resolved  into  its  optical  antipodes  by  crystall¬ 
isation  of  the  brucine  salt,  but  the  homogeneity  of  the 
active  acids  is  not  fully  established. 

The  analogy  in  the  relationships  of  pilocarpine 
to  isopilocarpine  and  of  the  labile  to  the  stable  acid 
shows  that  Jowett’s  pilopinic  acid  is  configuratively 
related  to  isopilocarpine  and  not  to  pilocarpine.  It  is 
therefore  designated  d-hopilopinic  acid.  It  is  equally 
certain  that  the  labile,  dextrorotatory  acid  corre¬ 
sponds  with  the  labile  pilocarpine  and  hence  may  be 
named  d-pilopinic  acid.  This  acid  must  be  formed  by 
the  oxidation  of  pilocarpine  and  can  be  obtained  when 
the  conditions  which  lead  to  its  isomerisation  to  the 
stable  acid  are  avoided.  H.  Wren. 

Determination  of  uronic  acids.  A.  D.  Dickson, 
H.  Otterson,  and  K.  P.  Link  (J.  Amer.  Chem.  Soc., 
1930,  52,  775 — 779). — The  method  is  a  modification  of 
that  of  Lefevre  and  Tollens  (A.,  1908,  ii,  74);  the 
apparatus  and  procedure  are  described  in  detail. 
Complete  decarboxylation  of  uronic  acids  is  only 
accomplished  by  hydrochloric  acid  (d  1-06)  at  135 — 
140°  (bath)  after  5  hrs.  H.  Burton. 

Sugars.  IX.  H.  Kiliani  (Ber.,  1930,  63,  [A], 
369—374;  cf.  A.,  1928,  741).— The  isolation  of  the 
basic  copper  and  calcium  salts  of  the  acid  C7H10Oi0 
obtained  by  the  action  of  potassium  cyanide  on  potass- 
rnm  Z-mannosaceharato  is  supplemented  by  the  pre¬ 
dation  of  the  crystalline  zinc  salt  and  of  the  free 
°ci<l  which  is  too  hygroscopic  to  permit  analysis  and 
aPpears  to  be  a  mixture  of  mirror  isomerides.  Tho 
faction  has  therefore  been  extended  to  tho  more 


accessible  double  lactone  of  cZ-mannosaccharic  acid, 
the  preparation  of  which  is  described  in  detail.  The 
conversion  of  d-mannose  into  d-mannoheptonio  acid  is 
fully  recorded. 

cZ-Mannosaccharic  acid  yields  a  diamide,  [a]D  -5-9° 
in  aqueous  glycerol  (1  :  1  by  vol.) ;  the  corresponding 
value  for  the  Z-diamide  is  +6-1°.  Like  Z-manno- 
saccharic  acid,  the  d- acid  gives  two  distinct  series  of 
salts  (cf.  A.,  1926, 940),  one  type  obtained  directly  from 
the  double  lactone,  the  other  through  the  diamide; 
the  potassium,  zinc,  cadmium,  and  calcium  compounds 
are  described.  Decomposition  of  the  calcium  salt 
from  the  diamide  by  aqueous  oxalic  acid  regenerates 
the  double  <Z-lactone .  H.  Wren  . 

Aldehydic  reactions  of  dithiocarboxylic  acids. 
M.  II.  Wuyts  (Bull.  Soc.  chim.  Belg.,  1930,  39,  58 — 
66;  cf.  A.,  1929,  1176). — The  course  of  the  reaction 
between  dithiocarboxylic  acids,  R*CS2H,  with  carb¬ 
onyl  reagents  such  as  phenylhydrazine  (R'=NHPh) 
and  seinicarbazide  (R'=NH-CO*NH2)  depends  on  the 
nature  of  the  group  R.  When  this  group  is  aliphatic 
or  alicyclic  the  normal  thioacyl  derivative  is  formed 
thus:  R-CS2H+NH2R'— >  R-CS-jSTHR'+H2S  (l),but 
if  it  is  aromatic  complete  elimination  of  sulphur  occurs 
with  the  formation  of  the  derivative  of  the  corre¬ 
sponding  aldehyde,  R-CS2H+NH2R'  — >  R-CH1NR' 
+S+H2S  (2),  accompanied  by  reaction  (1)  if  an 
aliphatic  side-chain  is  attached  to  the  ortho  position. 
Thus  by  the  action  of  phenylhydrazine  on  the 
appropriate  dithio-acid  in  ether  at  about  —25°  the 
unstable  phenylhydrazine  salt  is  formed  which  de¬ 
composes  when  the  temperature  is  allowed  to  rise, 
giving  thioacetyl-,  m.  p.  82°;  thiophenylacetyl-,  m.  p. 
89°  (together  with  a  trace  of  a  substance,  m.p.  112 — 
117°), and  thiocy c:\ohexanonecarboxyl-,  m.p.  129 — 130°, 
-phenylhydrazine.  By  heating  semicarbazide  hydro- 
ohloride  with,  the  acid  and  pyridine,  dithio-p-toluic, 
-benzoic,  and  -a-naphthoic  acids  yield,  respectively, 
p-tolualdehyde,  benzaldehyde,  and  a -naphthaldehyde- 
semicarbazone,  m.  p.  227—228°  (decomp.),  but  with 
dithiocycZohexanecarboxylic  acid  the  product  is  di- 
thiocycXohexanecarboxylscmicarbazide,  m.  p.  173 — 
174°,  With  hydroxylamine  the  product  may  be 
cither  the  oxime  of  the  corresponding  aldehyde  or  the 
nitrile.  Thus  dithio-o-toluic  and  a-naphthoic  acids 
give,  respectively,  o-tolualdehyde,  and  <z-naphth- 
aldehydeoxime,  m.  p.  97-5°,  whilst  dithiocycZohexane- 
carboxylic  and  dithiophenylacetic  acids  give  a  mixture 
of  the  nitrile  and  the  oxime,  accompanied,  in  the 
latter  case,  by  a  trace  of  the  acid  amide. 

J.  W.  Baker. 

Methylation  with  formaldehyde.  H.  Emde 
(Apoth.-Ztg.,  1929,  44,  1125—1127;  Chem.  Zentr., 
1929,  ii,  2318).— That  A-mcthylation  with  form¬ 
aldehyde  depends  on  the  change:  2H-CHO  • — >- 
MeOAc  — >  H-C02H+MeOH  is  supported  by  the  fact 
that  on  careful  distillation  of  aqueous  formaldehyde 
solution  with  aqueous  ammonia  much  methyl  formate 
is  produced ;  moreover,  when  paraformaldehyde  is 
heated  with  aqueous  hydrogen  chloride  considerable 
quantities  of  methyl  chloride  and  formic  acid  are 
obtained.  The  formation  of  methylamine  from 
ammonium  chloride  and  formaldehyde  is  considered  to 
be  due  to  interaction  of  methyl  chloride  with  the 
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ammonium  chloride,  or  to  the  reactions  :  NH4C1  + 
H-CHO  — ->  NH„-CH2-0H+HC1;  NHo-CH2-0H  + 
HC1+H-C02H  — >  NH„-CH2-C02H,HC1  "(hypotheti¬ 
cal)  — >  NH2Me,HCl-f  C02.  A.  A.  Eldridoe. 

Action  of  formaldehyde  on  potassium  ferro- 
cyanide  in  aqueous  solutions.  I — IV.  T. 
Kirigakubo  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 
357 — 359b). — By  the  action  of  formaldehyde  on 
potassium  ferrocyanide,  potassium  glycollate  and 
glycollamide  are  formed  either  separately  or  together, 
depending  on  the  experimental  conditions.  The 
gases  evolved  during  the  reaction  are  ammonia, 
hydrogen,  and  nitrogen,  the  first  in  considerable 
quantities.  F.  J.  Wilkins. 

Condensation  of  isobutaldehy de .  V.  Grignard 
and  N.  Iliesco  (Compt.  rend.,  1930, 190,  556 — 559). — 
Self-condensation  of  isobutaldehyde  in  an  equal 
volume  of  ether  with  15%  aqueous  potassium  hydr¬ 
oxide  at  —15°  gives  a  60%  yield  of  (3-hydroxy-aay- 
trimethylvaleraldehyde  (Urbain,  A.,  1896,  i,  590),  b.  p. 
79°/6  mm.,  95—96714  mm.,  0-954,  ntf  1-44717 
(oxime,  b.  p.  136— 137°/14  mm. ;  phenyl-urethane,  m.  p. 
63°).  This  aldol  decomposes  when  distilled  under 
ordinary  pressure  and  on  keeping  becomes  very 
viscous,  the  increase  in  its  saponification  value  from 
0  to  144-9  after  14  months  indicating  the  occurrence 
of  a  Cannizzaro  reaction.  Formation  of  the  crystall¬ 
ine  product  obtained  by  Brauchbar  (A.,  1897,  i,  137) 
was  not  observed.  Similar  condensation  of  iso - 
butaldehyde  at  10°  gives  a  52%  yield  of  the  iso- 
butyrate,  b.  p.  104 — 106°/6  mm.,  d*  0-952,  n'g  1-44847, 
of  PpS-trimethyl-n-pentane-ay-diol,  m.  p.  50-5°, 
b.  p.  2347737  mm.,  d|;  0-937,  mg  1-45127  (diacetate, 
b.  p.  141— 142720  mm.,  0-972,  m'd8  1-43332)  (Lieben, 
A.,  1896,  i,  403),  which  is  obtained  on  hydrolysis.  The 
same  ester,  together  with  some  isobutaldehyde,  is  also 
obtained  by  condensation  of  (3-hydroxy-aay-trimethyl- 
valeraldehyde  with  15%  aqueous  potassium  hydroxide 
at  —  1 5°.  Dehydration  of  this  aldol  with  concentrated 
potassium  hydroxide  at  28 — 30°  (Grignard  and  Abel- 
mann,  Bull.  Soc.  chim.,  1910,  7,  638)  gives  a  35% 
yield  of  ( ?)=tay-trimethyl-A^-pentenaldehyde,  b.  p. 
149—150°,  61— 62714  mm.,  0-871,  ntf  1-44707 
(Fossek,  A.,  1884,  37)  together  with  small  quantities  of 
the  dimeride,  b.  p.  127 — 130°/8  mm.,  and  the  tri- 
tneride,  b.  p.  156 — 16278  mm,,  to  which  the  structures 
CHR<q>CHR  and  0<ch!'o>CHR  '[»«= 
CHMe2-CH(OH)-CMe2],  respectively,  are  assigned. 
Contrary  to  the  results  of  Kirchbaum  (A.,  1904,  i, 
473),  self-condensation  of  isobutaldehyde  with  solid 
potassium  hydroxide  at  the  ordinary  temperature  gives 
a  mixture  of  $y-dihydroxy-uiu.yy£-pc7itamethylhept- 
aldehyde,  b.  p.  1SS — 189°/34  mm.  (29%  yield),  and  its 
dehydration  product,  ^-hydroxy-  axyyz-pentamelyl- 
&s-hepte7ialdehyde,  b.  p.  151 — 153°/34  mm.,  <£g  0-903, 
m'3  1-45207  (63%  yield).  Similar  condensation  with 
50%  potassium  hydroxide  gives  the  last-named 
aldehyde,  the  Co  aldol,  the  above  isobutyrate,  and 
traces  of  an  unidentified  substance,  b.  p.  169 — 175°/ 
18  mm.  J.  W.  Baker. 

Synthesis  of  methyl  n-octyl  ketone.  K.  Mura¬ 
kami  (Sci.  Rep.  Tohoku,  1929,  18,  639—642). — 
Addition  of  an  ethereal  solution  of  heptaldehyde  to  a 


well-stirred  mixture  of  acetone  and  5%  sodium 
hydroxide  solution  below  10°,  affords  methyl  $-hjdr- 
oxyoctyl  keto7ie,  b.  p.  136-5 — 137-5°/15-5  mm.,  and  a 
small  amount  of  -dihydroxydioctyl  keto7ie,  m.  p. 
90 — 91°.  When  the  former  ketone  is  heated  with 
0-01 — 0-02%  of  its  weight  of  iodine  at  100°  and  then 
distilled,  methyl  A“-octenyl  ketone,  b.  p.  101-5 — 
102-5°/15-3  mm.  [semicarbazone,  m.  p.  110 — 111° 
(lit.  149°)],  is  obtained.  This  is  reduced  catalytically 
(platinum-black)  in  ethereal  solution  to  methyl  n- octyl 
ketone.  H.  Burton. 

Acyloins.  I.  Acetoin  and  its  dimer-ides.  W. 
Dirscherl  and  E.  Braun  (Ber.,  1930,  63,  [5],  416— 
422). — Observations  of  the  ultra-violet  absorption 
spectrum  of  monomeric  acetoin  indicates  the  presence 
of  the  carbonyl  group  and  hence  of  the  preponderating, 
if  not  exclusive,  existence  of  the  keto-form, 
COMe-CHMe-OH,  in  the  monomeride  (cf.  Bergmann 
and  Ludewig,  A.,  1924,  i,  490).  In  alcohol,  the  two 
dimerides  of  acetoin  give  almost  the  same  extinction 
curve  as  the  monomeride.  Dissolution  in  alcohol  does 
not  cause  fission  of  the  dimerides,  since  they  can  be 
recovered  crystalline  after  some  hours  and  mol.  wt. 
determinations  of  the  isomeride  of  higher  m.  p.  in  the 
boiling  solvent  give  normal  values  which  decrease  only 
when  ebullition  is  prolonged.  In  the  two  crystalline 
forms  the  two  acetoin  molecules  must  therefore  be 
united  in  such  a  manner  that  the  keto-group  and, 
consequently,  the  whole  acetoin  molecule  remains 
unchanged  in  its  main  valency  arrangement.  The 
structure  [Me-0O-CHMe-6H]2  is  therefore  proposed. 
The  possibility  that  groups  other  than  carbonyl  can 
give  a  similar  extinction  curve  is  negatived  by 
observations  with  epichlorohydrin  and  triacetyl- 
glucose  anhydride.  A  dioxan  structure  is  excluded, 
since  dioxan  itself  is  non-absorbent.  Two  ethereal 
oxygen  atoms  attached  to  the  same  carbon  atom  do 
not  cause  absorption  as  shown  by  the  behaviour  of 
methoxyacetaldehyde  dimethylacetal.  The  dimeric 
methylacetal  of  acetoin  does  not  exhibit  the  character¬ 
istic  ketonic  absorption,  and  hence  is  regarded  as  a 
dioxan  derivative,  =  this 

view  is  in  harmony  with  its  relatively  difficult  de¬ 
polymerisation.  The  dimeric  acetoins  have  m,  p. 
85°  and  95°,  respectively,  when  very  slowly  heated  (cf. 
Diels  and  Stephan,  A.,  1907,  i,  1000),  m.  p.  95°  and 
125°,  respectively,  when  very  rapidly  heated  (cf.  von 
Pechmann  and  Dahl,  A.,  1890,  1234).  The  trans¬ 
formation  temperature  of  the  dimerides  into  the  mono¬ 
meride  appears,  therefore,  to  lie  below  the  m.  p. 

H.  Wren. 

Catalytic  reduction  of  O-alkylated  oximes. 
L.  W.  Jones  and  R.  T.  Major  (J.  Amer.  Chem.  Soc., 
1930,  52,  669 — 679). — Catalytic  reduction  of  0-alkyf- 
ketoximes  in  presence  of  platinum  oxide  and  aqueous 
alcoholic  hydrochloric  acid  affords  varying  amounts 
of  the  alkoxylamine  hydrochlorides,  OAlk-NH-CRR’. 
ammonium  chloride,  ketones,  and  alcohols.  Thus 
O-methyl-diethyl  and  -dipropyl  ketoximes  furnish 
y-methoxylamhiopentane  (48%),  b.  p.  124°  [ chloro - 
platmate,  m.  p.  161°  (deeomp.) ;  phenylcarbunide 
derivative,  m.  p.  59°  ;  plie7iylthiocarbimide  derivative, 
m.  p.  57°],  and  S-methox ylmn i noh eptane  (38%),  b.  p- 
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1$4 — 166°,  88 — 89°/60  mm.  (phenylcarbimide  deriv¬ 
ative,  m.  p.  109°),  respectively.  O-Methyl-  and  -ethyl- 
acetoximes  afford  $-methoxylaminopropane  (17%), 
b.  p.  70°  [ chloroplatinate ,  m.  p.  183°  (decomp.); 
phenylcarbimide  derivative,  m.  p.  73°],  and  (3-ethoxy- 
aminopropane  (4%),  b.  p.  78°  [ chloroplatinate ,  m.  p. 
174°  (decomp.)],  respectively.  P-Mcthoxylamino- 
propane  is  also  formed  by  the  hydrolysis  of  ethyl 
N-methoxy-N-isopropylcarbamate,  b.  p.  164 — 167°/ 
734  mm.  (from  ethyl  jV-methoxycarbamate  and 
isopropyl  iodide  in  presence  of  methyl-alcoholic 
sodium  methoxide),  with  alcoholic  potassium  hydr¬ 
oxide.  Similarly,  ethyl  N-methoxy-N-y-atnylcarb- 
amate ,  b.  p,  196°,  furnishes  y-methoxylaminopentane. 
Reduction  of  O-methylacetaldoxime  gives  a  quantitat¬ 
ive  yield  of  ammonium  chloride,  whilst  O-methyl- 
benzaldoxime  affords  benzylamine  and  dibenzyl- 
amine  [hydrochloride,  m.  p.  263°  (corr. ;  lit.  256°)]. 
Methoxylamine  hydrochloride  gives  ammonium 
chloride,  and  the  formation  of  this  in  the  above 
reductions  is  probably  due  to  the  intermediate 
production  of  alkoxylamine  hydrochlorides  from  the 
O-alkylketoximes  or  aldoximes. 

Reduction  of  O-ethylacetaldoxime  in  presence  of 
acetic  anhydride  furnishes  ethyl  acetate  and  acetethyl- 
amide.  H.  Burton. 

Carbohydrate  of  thymonucleic  acid.  P.  A. 
Levene,  L.  A.  Mikeska,  and  T.  Mori  (J.  Biol.  Chem., 
1930,  85,  785 — 787). — Repetition  of  the  work  of 
Levene  and  Mori  (A.,  1929,  1277)  shows  that  the 
previous  observations  were  erroneous,  and  that  the 
carbohydrate  of  thymonucleic  acid  is,  in  fact,  d- 2- 
deoxyribose.  1-2-Deoxyribose  (from  arabinal,  [a]® 
-263-5°  in  chloroform)  had  [a]g  +91 -7°  to  +40-5°  in 
pyridine ;  when  heated  it  softened  at  67°,  melted  at 
80°,  and  cleared  at  154° ;  the  phenylbenzylhydrazone 
had  m.  p.  125—126°,  [«Jg  +17-5°  in  pyridine.  On 
oxidation  with  hypoiodite  the  deoxyribose  gave  an 
acid,  [c+d  +8-5°  (barium  salt,  [ajg  —0-43°),  which 
yielded  a  lactone,  [a]"  —12-2°.  C.  R.  Harington. 

Configuration  of  digitoxose.  F.  Micheel  (Ber., 

.  1930,  63,  [B],  347 — 359). — Digitoxose  has  been  shown 
by  Kiliani  (A.,  1922,  i,  224)  to  be  a  2  :  6-deoxyhexose 
in  which  application  of  Hudson’s  rules  enables  the 
position  of  the  hydroxyl  groups  attached  to  carbon 
atoms  3  and  4  to  be  fixed.  The  arrangement  round 
the  C5  atom  has  been  elucidated  by  Windaus  and 
Schwartz  (Nadir.  Ges.  Wiss.  Gottingen,  1926),  who 
isolated,  by  oxidation  of  Cloetta’s  anhydrodigitoxose 
(A.,  1921,  i,  39),  a  compound  which  they  regarded  as 
i-altromethylose.  This  last-named  compound  is  not 
identical  with  the  (-altromethylose  of  Freudenberg  and 
Raschig  (A.,  1929,427).  Repetition  of  Kiliani’s  work 
confirms  the  observations  of  this  author.  Explanation 
of  the  discrepancy  is  found  in  the  examination  of 
the  aldomcthyltetrose  obtained  by  the  action  of  ozone 
on  Cloetta’s  anhydrodigitoxose.  Since  the  p-bromo- 
phenylosazone  of  this  compound  is  not  identical  with 
that  derived  from  Myxomethylose  (cf.  Votocck,  A., 
1917,  i,  250)  and  the  hydroxyls  attached  to  the  carbon 
atoms  3  and  4  in  digitoxose  (2  and  3  in  the  methyl- 
totrosc)  arc  in  the  a's-position,  the  product  must 
necessarily  be  a  ribomethylose.  This  view  is  con¬ 
firmed  by  the  identity  of  its  phenylosazone  and 


p-bromophenylosazone  with  those  derived  from  d- 
arabomethylose.  It  is  thus  shown  that  the  hydroxyls 
attached  to  the  carbon  atoms  4  and  5  in  digitoxose  are 
in  the  cw-position,  and  since  those  in  3  and  4  are  also 
similarly  placed  (as  shown  by  oxidation)  the  structures 
I  and  II  are  assigned  to  digitoxose  and  anhydro¬ 
digitoxose.  The  methylpentose  ([a]D  —1-0°  in  water ; 
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H-C-OH 

H-g-OH 

H-C-OH 

H-g-OH 
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(III.) 


equilibrium  value)  must  be  either  a  d-altromethylose 
or  d-allomethylose.  The  former  view  is  excluded, 
since  it  is  not  the  antipode  of  Z-altromethylose  and  the 
compound  is  regarded  as  d-allomethylose  (III). 
Comparison  of  the  constants  of  the  phenylosazones  of 
the  methylpentose  and  f-altromethylose  shows  the 
substances  to  be  antipodes.  It  therefore  appears  that 
Hudson’s  rule  is  not  valid  for  digitoxonic  acid  or 
digitoxosecarboxylolactone. 

Anhydrodigitoxose  is  converted  by  acetic  anhydride 
and  pyridine  into  the  diacetate,  m.  p.  47 — 50°,  [a]]? 
+387°  in  chloroform,  which  is  transformed  by  ozone 
in  acetic  acid  and  subsequent  treatment  with  zinc  dust 
into  the  non-crystalline  diacetyl-d-ribomethylose,  [a]i> 
about  +43°  in  chloroform.  The  diacetyl  compound 
is  hydrolysed  and  transformed  into  the  p -bromo- 
phenylosazone,  m.  p.  160 — 161°,  [a][?  ±0°,  and  phenyl¬ 
osazone,  m.  p.  173 — 174°,  [a]]J  —63-2°  in  pyridine 
and  alcohol  (2  :  3),  of  d-ribomethylose.  Diacetyl-f- 
rhamnal  is  successively  ozonised,  hydrolysed,  and 
converted  into  the  p-bromophenylosazone,  m.  p.  160 — 
161°,  [a]]]  +0°,  and  phenylosazone,  m.  p.  172 — 174°, 
Mil  +66-0°  in  pyridine  and  alcohol  (2  :  3),  of  (-arabo- 
methylose.  Acetobromo-d-glucomethylose  is  trans¬ 
formed  by  zinc  dust  and  acetic  acid  into  diacetyl- d- 
rhamnal,  [a]j$  -68-5°  in  chloroform,  which  is  trans¬ 
formed  into  the  p-bromophenylosazone,  m.  p.  160 — 
161°,  [a]1,]  ±0°,  and  phenylosazone,  m.  p.  172 — 174°, 
[a]D  —65°  in  pyridine  and  alcohol  (2  :  3),  of  d-arabo- 
methylose  identical  with  the  compounds  derived  from 
the  methyltetrose  from  digitoxose.  H.  Wren. 

Absorption  measurements  in  the  ultra-violet 
with  the  thermo-column  and  their  application  to 
problems  of  sugar  chemistry.  F.  Goos,  H.  H. 
Schlubach,  and  G.  A.  Schroter  (Z.  physiol.  Chem., 
1930,  186,  148 — 156). — The  ultra-violet  absorption 
of  some  dextrose  derivatives  was  tested  by  a  method 
described.  Pure  dextrose,  a-methylglueoside  in  water, 
and  pentamethylglucose  in  alcohol,  showed  no  absorp¬ 
tion  band  at  2800  A.,  but  pentamethylglucose 
with  a  free  aldehydic  group  in  ethereal  solution 
showed  a  greatly  increased  general  absorption  in  the 
ultra-violet  and  a  band  at  2800  A.  This  indicates 
that  dextrose  freshly  dissolved  in  water  is  present  as 
the  aldehyde  only  in  minimal  amount.  The  pyranoid 
ring  shows  only  slight  spectrographic  differences  from 
the  furanoid  structure.  J.  H.  Berkinshaw. 


Configuration  of  a-  and  g-forms  in  the  sugar 
series.  F.  Micheel  and  H.  Micheel  (Ber.,  1930, 
63,  [B],  386 — 393). — The  action  of  trimethylamine 
on  a-acetobromoglucose  and  a-acctobromogalactosc 
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yields  salts  of  quaternary  bases,  which,  by  reason  of 
their  optical  activity,  are  probably  (5-forms.  Since 
the  substituents  attached  to  carbon  atoms  1  and  2  in 
the  sugars  are  in  the  cis-position,  the  quaternary  salts 
are  frans-compounds.  The  £raw.s- compound,  1-chloro- 
3:4:6-  triacetyl  -  2  -  trichloroacetylglucose,  on  the 
other  hand,  does  not  yield  a  quaternary  base  with 
trimethylamiue  under  any  conditions.  If,  however, 
the  conditions  arc  such  that  the  trichloroacetyl  group 
becomes  displaced,  the  l-chloro-3  :  4  :  6-triaeetyl- 
glucose  becomes  isomerised  gradually  to  the  a-form, 
which  yields  a  Zmna-compound  with  trimethylamine. 
Acetochloro-a-d-mannose,  acetobromo-a-cZ-mannose, 
m.  p.  48 — 50°,  [a]',,  +122-1°  in  chloroform,  and  aceto- 
bromo-x-Z-rhamnose  do  not  afford  quaternary  am¬ 
monium  salts  and  hence  belong  to  the  Zro?i5-typc 
(( ?)2  :  3  :  4  :  6 -tetra-acetylmannose,  m.  p.  159—160°, 
[a];;'  —24-2°  in  chloroform,  is  obtained  as  by-product). 
Acetobromo-P-Z-arabinose  gives  trimethyUriace.lyl-\- 
arabinosidoammonium  bromide,  [a]'J  +27-6°  in  water. 
a-Acetochlorofructose,  [<*]„  +41°,  reacts  unusually 
vigorously  with  trimethylamine,  but  the  instability 
of  the  quaternary  salt  inhibits  its  isolation,  whereas 
(3-acetochlorofructose,  [a],,  —160°  in  chloroform,  is 
unaffected. 

The  configurations  for  the  a-  and 
(3-forms  of  the  sugars  investigated,  as 
deduced  from  their  behaviour  towards 
trimethylamine,  agree  with  those  dc- 
ducedf  rom  the  considerations  of  Haworth 
and  Hirst  (A.,  1928,  740);  they  are 
also  in  harmony  with  tho  results  of 
Boescken’s  measurements  (A.,  1921,  i, 
843)  except  in  the  case  of  a-tZ-mannose 
to  which  the  configuration  I  is  ascribed.  H.  Wren. 

Numerical  relationships  in  the  fructose  series. 
H.  H.  Schlubach  and  G.  A.  Schroter  (Ber.,  1930, 
63,  [2?],  364 — 367). — Difficulties  are  encountered  in 
applying  Hudson’s  methods  in  the  fructose  series,  since 
the  differences  in  the  activities  of  the  compounds  of 
the  a-series  in  different  solvents  are  unusually  great,' 
whereas  smaller  differences  are  observed  in  the  (3-serics, 
and  hence  the  magnitude  of  the  increment  depends 
greatly  on  the  choice  of  solvent.  A  universal  solvent 
has  not  been  discovered.  The  following  specific 
rotations  are  recorded  :  methylfructoside,  a  +46-5+1° 
in  water,  +92-7  +  1°  in  ethyl  alcohol,  +91+3°  in 
ethyl  acetate;  (3  —172+0-5°  in  water,  -172-7+1° 
in  ethyl  alcohol,  —164+4°  in  ethyl  acetate;  tetra- 
acetylmethylfructoside,  a  +45-5+0-5°  in  chloroform, 
+57+0-5°  in  ethyl  alcohol,  +44-3+0-5°  in  ethyl 
acetate;  (3  —124+1-5°  in  chloroform,  -118+1-5° 
in  ethyl  alcohol,  -123+1-5°  in  ethyl  acetate  ;  tetra- 
methylmethylfructoside,  a  +16-7+1-5°  in  water, 
+  S3-7  + 1°  in  chloroform,  +90+1-5°  in  ethyl  alcohol, 
+93+2-5°  in  ethyl  acetate ;  p  —149-8+0-8°  in  water, 
—  137+0-7°  in  chloroform,  -124-5+1°  in  ethyl 
alcohol,  —113-7+1°  in  ethyl  acetate.  The  con¬ 
clusion  is  reached  that  the  increments  calculated  from 
the  values  of  the  aldose  scries  cannot  be  applied  in  the 
ketose  series,  in  which  the  values  are  markedly  higher. 

a-Methylfructoside,  m.  p.  102°,  is  conveniently 
prepared  by  hydrolysing  its  tetra-acetyl  derivative 
with  ethyl- alcoholic  dimethylamine.  H.  Wren. 


Oroboside,  a  new  glucoside  hydrolysed  by 
emulsin,  extracted  from  Orobus  tuberosns,  L., 
and  its  products  of  hydrolysis,  dextrose  and 
orobol.  M.  B ridel  and  C.  Charaux  (Compt  rend., 
1930,  190,  387—389 ;  cf.  this  vol.,  383).— Oroboside, 
C21H200_11,  m.  p.  220 — 221°,  [oc]n  -61-29°  (anhydrous) 
in  pyridine,  is  hydrolysed  by  dilute  acid  or  slowly  by 
emulsin  to  give  dextrose  and  orobol,  C15H10OG,  m.  p. 
270-5°,  which  is  probably  a  tetrahydroxyflavone,  with 
at  least  two  adjacent  hydroxyl  groups.  Colour  re¬ 
actions  are  described.  R.  K.  Callow. 

Action  of  mercury  salts  on  acetohalogeno- 
sugars.  II.  Conditions  for  the  formation  of 
a-phenylcellobioside.  G.  ZemplZjn  and  Z.  S. 
Nagy  (Ber.,  1930,  63,  [B],  36S ;  cf.  Zemplen,  A.,  1929, 
683). — The  presence  of  aluminium  filings  is  not 
necessary  for  the  preparation  of  hepta-acetyl-a- 
phenylcellobioside  from  acetobromocellobiose, 
phenol,  and  mercuric  acetate  in  benzene.  The 
amount  of  mercuric  salt  employed  should  be  rather 
less  than  that  required  to  convert  the  liberated  hydro¬ 
gen  bromide  into  mercuric  bromide,  but  a  considerable 
quantity  of  hydrogen  bromide  diminishes  the  yield  of 
hepta-acetyl-a-phenylcellobioside  owing  to  its  decom¬ 
posing  action.  With  larger  amounts  of  mercuric 
acetate  tho  production  of  hepta-acetylcellobiose  is 
facilitated.  H.  Wren. 

Sinistrin  A  [dilsevan]  as  product  of  the  de¬ 
gradation  of  inulin.  H.  H.  Sciilubacii  and  H. 
Elsner  (Ber.,  1930,  63,  [2?],  362 — 364). — Depoly¬ 
merisation  of  inulin  (“  album  nach  Kiliani  ”)  in  glycerol 
(cf.  Vogel  and  Pictet,  A.,  1928,  276)  affords  a  dilrevan 
apparently  identical  with  sinistrin  A  obtained  by 
Schlubach  and  Florsheim  (A.,  1929,  914)  from  Scilla 
maritima.  .  Products  other  than  those  obtained  by  the 
Swiss  chemists  appear  to  be  derived  for  “  Inulin  high 
purity  ”  (Digestive  Ferments  Co.).  Treatment  of 
the  depolymerised  material  with  methyl  sulphate  and 
alkali  nydroxide  yields  the  trimethyl  derivative  of  a 
complex,  inulin-like  polymerisation  product,  m.  p. 
106—114°,  [a],)  -37-9°  in  chloroform,  hydrolysed  by 
alcoholic  oxalic  and  hydrochloric  acids  to  3:4:6- 
trimethyl-y-fruetose,  b.  p.  115°/0-01  mm.,  nf,  1-4640, 
[«]U  +28-2°  in  chloroform  (osazone,  m.  p.  79 — Sl°), 
identical  with  the  product  obtained  by  Haworth  and 
Learner  from  inulin  (A.,  1928,  510)  and  by  Schlubach 
and  Florsheim  ( loc .  c it.)  from  sinistrin  A. 

H.  Wren. 

Constitution  of  starch  and  cellulose.  H- 
Pringshelm  (Suomen  Kern.,  1930,  3,  1 — 9).— A 
lecture.  T.  H.  Morton. 

Cellulose.  XXXVI.  Determination  of  mol- 
wt.  in  glacial  acetic  acid.  K.  Hess  (Ber.,  1930, 
63,  [B],  51S — 534). — The  customary  purification  of 
acetic  acid  by  fractional  distillation  followed  bf 
fractional  solidification  is  adequate  for  the  defer" 
mination  of  tho  mol.  wt.  of  “  normal  substances, 
but  not  for  those  of  cellulose  derivatives.  Better 
specimens  are  obtained  by  careful  fractional  distill¬ 
ation,  using  Hahn’s  apparatus  (A.,  1910,  ii,  183). 
Sufficient  criteria  of  the  suitability  of  specimens  of  tho 
acid  are  afforded  by  the  m.  p.  (highest  recorded  in.  p- 
16-65+0-02°)  and  specific  conductivity  which  may  not 
exceed  &ls=3-24x  10"3.  The  properties  of  the  best 
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specimens  remain  unchanged  by  prolonged  preserv¬ 
ation  in  the  presence  of  magnesium  perchlorate,  boron 
triacetate,  or  anhydrous  copper  sulphate,  followed  by 
direct  distillation  at  20°/>0-005  mm.  into  the  freezing 
apparatus.  The  cryoscopic  behaviour  of  acetone- 
soluble  cellulose  acetate  (cellite)  in  glacial  acetic  acid 
of  three  grades  (all  sufficiently  pure  for  “  normal 
substances  ”)  in  an  apparatus  permitting  measure¬ 
ments  to  less  than  iO-00150  and  with  supercooling 
regulated  to  0-25— 0-4°  gives  exactly  reproducible 
results  for  individual  specimens,  but  the  behaviour  of 
different  samples  is  irregular  and  the  relationship  of 
cellulose  acetate  to  glacial  acetic  acid  appears  complex. 
In  very  dilute  solution  fibrous  and  Ost’s  cellulose 
triacetate  and  trimethylcellulose  give  disproportion¬ 
ately  great  depressions  which  increase  markedly  with 
increasing  concentration;  the  effect  can  scarcely  be 
ascribed  to  minute  traces  of  water  introduced  with  the 
specimens.  With  amylose  acetate  there  is  no  evidence 
of  the  existence  of  particles  of  mol.  wt.  288.  With 
inulin  acetate  the  apparent  mol.  wt.  is  1200,  but  the 
actual  value  cannot  be  deduced.  The  earlier  explan¬ 
ation  of  the  large  depressions  with  “  customary  acetic 
acid  ”  must  be  abandoned.  With  the  hexa-acctyl- 
biosan  of  Hess  and  Friese,  scarcely  any  depression  is 
observed  with  a  0-014%  solution.  Between  0-19  and 
0-569%  the  depression  increases  proportionally  with 
the  concentration  and  corresponds  with  the  mol.  wt. 
554 — 587  (theory  576).  The  depressions  range  from 
0-013°  to  0-040°  and  are  strictly  reproducible,  the 
undercooling  (0-4 — 0-6°)  being  sufficiently  great  to 
permit  rapid  registration  by  the  thermometer  as 
closely  as  possible  to  the  true  f.  p.  With  concen¬ 
trations  exceeding  0-569%  there  is  only  a  slight 
increase  of  the  depression,  indicating  the  probable 
saturation  concentration  of  the  molecular-disperse 
phase. 

The  biosan  acetate  is  closely  related  to  cellulose 
acetate.  Cellulose  fibre  treated  at  above  70 — 80° 
affords  the  biosan  acetate,  whereas  below  this  tem¬ 
perature  cellulose  acetate  I  results.  Similarly,  the 
biosan  acetate  separates  from  solutions  above  a 
certain  temperature  [about  80°  for  pyridine,  about  30° 
for  chloroform-methyl  alcohol  (1  :  1)],  whereas  below 
this  limit  cellulose  acetate  I  is  deposited.  The  biosan 
acetate  appears  to  be  derived  from  hydrocellulose. 
Cellulose  acetate  I  appears  to  be  an  equilibrium  mixture 
of  acetates,  one  of  which  is  derived  from  hydrocellulose, 
whereas  the  other  is  formed  from  a  carbol^drate 
closely  related  to  that  of  the  natural  cellulose.  In 
solution  in  organic  media,  cellulose  acetate  gives  a 
mixture  of  two  components  of  which  the  equilibrium 
is  dependent  on  temperature  and  nature  of  solvent. 
In  the  solution  of  cellulose  acetate,  morphological 
factors  must  also  be  considered.  The  assumption  that 
the  properties  of  natural  cellulose  fibres  arc  even 
approximately  identical  with  those  of  chemically  pure 
cellulose  is  erroneous.  H.  Wren. 

[Determination  of  mol.  wt.  in  glacial  acetic 
acid.]  K.  Freudexbf.ro  and  E.  Bruch  (Bcr., 
1930,  63,  [BJ,  535 — 53G). — A  reply  to  Hess  (preceding 
..abstract ;  cf.  Freudenberg  and  others,  this  vol., 
19&),  The  authors  maintain  their  view  that  the 
biosan  acetate  in  0-2%  solution  docs  not  show  the 


properties  of  a  molecular-disperse  substance  and 
the  irregularities  establish  the  unsuitability  of 
freezing  acetic  acid  or,  more  generally,  of  the  cryo¬ 
scopic  method  for  the  determination  of  the  true 
mol.  wt.  of  thi3  substance,  since  it  is  very  great. 
The  conditions  selected  by  Hess  are  arbitrary.  The 
main  source  of  uncertainty  lies  in  the  delay  of 
crystallisation ;  if  this  can  be  avoided,  data  approach¬ 
ing  the  actual  mol.  wt.  may  be  expected. 

H.  Wren. 

Intermediate  products  of  the  hydrolysis  of 
cellulose  and  chemical  determination  of  their 
mol.  wt.  M.  Bergmann  and  H.  Machemer  (Ber., 
1930,  63,  [B],  316— 323).— All  isolable  products  of 
the  degradation  of  celluloses  acetates  reduce  alkaline 
iodine  solution  and  the  iodine  consumption  is  an 
accurate  and  reproducible  measure  of  the  free 
aldehydic  groups  and  the  mol.  wt.  of  the  compounds. 
The  acetyl  groups  are  removed  from  the  acctylated 
compound  by  sodium  hydroxide  and  the  product, 
without  isolation  of  the  carbohydrate,  is  immediately 
oxidised  with  iodine.  The  quantity  of  0-lAT-iodine 
solution  required  by  1  g.  of  substance  is  termed  the 
iodine  number.  Since  the  number  for  aldohexoses 
and  aldopentoses  is  111  and  133,  respectively,  these 
types  of  sugar  can  be  readily  distinguished  analytic¬ 
ally,  which  is  impossible  by  the  copper  method. 
The  mol.  wt.  is  calculated  from  the  expression 
M =20,000 4- iodine  number.  The  iodine  consumption 
of  ketoses  and  non-reducing  saccharides  and  sugar 
anhydrides  is  so  slight  that  the  compounds  cannot 
be  mistaken  for  aldoses  or  sugars  with  free  aldehydic 
group.  Technical  cellulose  acetate  is  degraded  with 
hydrogen  bromide  in  glacial  acetic  acid;  the  product 
is  separated  by  hot  methyl  alcohol  in  acetylsaccharide 
A  [analogous  to  the  acetylccllobiose  anhydrides  of 
Bergmann  and  Knehe  (A.,  1925,  i,  1384)]  and  acetyl¬ 
saccharide  B.  Determination  of  the  iodine  numbers 
of  the  respective  materials  indicates  in  them  the 
presence  of  mixtures  of  polysaccharides  containing, 
as  an  average,  8  or  9 — 11  hexose  residues.  The 
product  obtained  by  the  acetolysis  of  cellulose 
according  to  Hess  and  Friese  (A.,  1927, 44)  is  separated 
into  a  number  of  fractions  which  appear  to  contain 
8—13  hexose  residues.  The  establishment  of  the 
polysaccharide  nature  of  the  more  complex  products 
of  the  degradation  of  cellulose  and  the  presence  in 
them  of  non-glucosidic,  aldehydic  groups  indicates 
the  possibility  of  reaction  with  phenylhydrazine  to 
yield  hydrazone  or  osazone  and  the  probable  vari¬ 
ation  of  the  amount  of  phenylhydrazine  with  the 
length  of  the  chain.  Acetylsaccharide  A  is  converted 
by  phenylhydrazine  at  130°  into  a  compound  con¬ 
taining  2-4%  N,  whereas  Hess  and  Friese’s  mixture 
yields  a  product  with  T5%  N.  H.  Wren. 

Integral  relationship  between  cellulose  and  the 
less  soluble  xylan  in  the  structural  element  of 
red  beech  (Fagus  silvatica).  E.  Schmidt,  K. 
Meinel,  K.  Nevros,  and  W.  Jandebeur  (Cellulose- 
chcm.,  1930,  11,  49 — 68). — When  beechwood  meal 
is  delignificd  by  chlorine  dioxide  and  sodium  sulphite 
in  the  usual  manner,  the  residue  is  not  gravimetrically 
stable  to  repeated  treatment  with  the  reagents. 
This  may  be  assigned  to  excessive  alkalinity  of  the 
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sulphite;  by  maintaining  the  pa  between  6-8  and 
7-5  during  treatment  with  the  latter  lignin  may  be 
removed  quantitatively  in  6 — 8  operations  with  a 
loss  of  but  0-2%  of  the  structural  carbohydrate  at 
each  stage.  The  cell-wall  constituents  so  obtained 
consist  of  a  hemieellulose  containing  carboxyl  (“  easily 
soluble  xylan  ”),  a  less  soluble  xylan,  and  cellulose 
proper.  The  distribution  of  the  pentosan  content 
of  this  structural  material  has  been  investigated  by 
the  determination  of  the  loss  of  weight  which  occurs 
in  samples  dried  at  78°/0-0002  mm.  when  extracted 
with  sodium  hydroxide  solutions  of  varying  con¬ 
centrations.  The  hemieellulose  is  completely  soluble 
in  0  04 — 0  2%  sodium  hydroxide  and  amounted,  in 
the  various  samples  of  beechwood  examined,  to 
15-3 — 27-4%.  At  this  concentration  the  less  soluble 
xylan  is  not  attacked,  but  may  be  completely  re¬ 
moved  by  treatment  with  5%  sodium  hydroxide. 
Loss  of  cellulose  is  prevented  by  the  use  of  a  5% 
sodium  hydroxide  solution  containing  3%  of  sodium 
chloride.  In  all  cases  the  relation  of  the  cellulose  to 
the  less  soluble  xylan  was  found  to  be  in  the  ratio  of 
3  mols.  of  glucose  anhydride  (C6H10O5)  to  1  mol.  of 
xylose  anhydride  (C5H804).  This  relationship  is 
independent  of  the  geographical  origin  of  the  beech 
and  is  found  both  in  8-  and  SO-year  wood,  in  sapwood, 
and  in  heartwood.  It  is  suggested  that  both  the 
xylan  and  the  cellulose  are  integral  parts  of  the 
structural  material  and  that  their  formation  is  inter¬ 
dependent.  This  stoicheiometric  relation  has  been 
confirmed  by  determination  of  the  pentosan  content 
by  the  production  of  furfuraldehyde  by  distillation 
with  hydrochloric  acid  and  also  by  the  isolation  of 
the  xylan  from  the  alkaline  liquors. 

The  complete  drying  of  cellulose,  which  has  pre¬ 
viously  been  extracted  with  alkali,  produces  a  further 
fraction  (about  2%)  which  is  soluble  in  5%  sodium 
hydroxide  solution.  T.  H.  Morton. 

Methylation  of  beechwood  and  hydrolysis  of 
the  methylated  product.  Beechwood  lignin. 
A.  von  Wacek  (Ber.,  1930,  63,  [£],  282 — 296;  cf. 
A.,  1928,  1227). — The  mixture  of  cellulose  methyl 
ethers  soluble  in  water  obtained  previously  (loc.  cit .) 
is  converted  by  methyl-alcoholic  hydrogen  chloride 
under  pressure  into  2:3:  6-trimethylglucose,  m.  p. 
114 — 115°.  Isolation  of  the  cellulose  ethers  from 
the  methylated  wood  is  effected  also  by  Cross  and 
Bevan’s  method.  The  product,  however,  still  con¬ 
tains  materials  which  are  soluble  in  acetone.  The 
products  obtained  after  the  Friedrich  hydrolysis 
{loc.  cit.)  contains  material  which  can  be  removed”  by 
Cross  and  Bevan’s  process  and  hence  methyl-lignin 
is  present  which  cannot  be  brought  into  solution  by 
hydrolysis.  Repeated  chlorination  of  the  hydrolytic 
product,  followed  by  prolonged  treatment  of  the 
residue  with  boiling  acetone,  leaves  a  colourless 
mixture  of  non-homogeneously  methylated  cellulose. 

The  percentage  of  methoxyl  (26-5)  in  the  methyl- 
lignin  described  previously  {loc.  cit.)  is  unexpectedly 
low  and  appears  to  be  caused  by  long  preservation 
of  the  acetone  solution  previous  to  precipitation. 
Methvl-lignin  from  freshly-prepared  acetone  solution 
uniformly  contains  33 — 35%  OMe,  raised  by  ex¬ 
haustive  methylation  to  35-2%.  Methyl-lignin,  pre¬ 


cipitated  from  cold,  freshly-prepared  solution  in 
acetone,  cannot  be  hydrogenated  in  acetone  or  acetic 
acid  with  or  without  pressure.  Under  drastic 
conditions,  the  methoxyl  content  becomes  greatly 
reduced. 

A  scheme  is  elaborated  according  to  which  the 
phenols  of  beechwood  tar  may  be  regarded  as  arising 
from  2  :  6-dimethoxy-4-allylphenol.  The  possibilities 
are  examined  that  the  residue  of  this  substance  may 
be  present  in  lignin  in  the  form  (I) 


or  (II)  yC(OMc)... 

OH'°<c((o"e-S>c'CHs'0H:CH^o^c- . . . . ! 


Treatment  of  primary  methyl-lignin  with  sodium 
ethoxide  under  pressure  at  150 — 160°  results  in  its 
conversion  to  the  extent  of  60 — 70%  into  an  oil 
soluble  in  ether,  a  part  of  which  (15 — 20%  of  the 
primary  methyl-lignin)  can  be  distilled  in  a  vacuum. 
The  distillate  can  be  separated  by  alkali  hydroxide 
into ..  a  soluble  and  an  insoluble  portion,  from 
which  crystals  occasionally  separate  in  very  small 
amount.  The  neutral  oil  rapidly  decolorises  per¬ 
manganate,  thus  rendering  probable  the  presence 
of  a  double  linking.  It  contains  35-16%  OMe, 
whereas  31-41%  is  present  in  the  alkali-soluble 
portion.  The  neutral  oil  is  oxidised  by  permanganate 
to  3 : 5-dimethoxy benzoic  acid.  The  methoxyl 
groups  are  therefore  present  in  the  meto-position  to 
one  another,  thus  supporting  the  formula  I  (see 
above).  Since  the  comparatively  mild  conditions 
of  the  degradation  appear  to  exclude  the  possibility 
of  the  formation  of  aromatic  compounds  during  the 
process,  the  presence  of  such  a  complex  in  beech¬ 
wood  lignin  seems  to  be  placed  beyond  doubt. 

H.  Wren. 

Lignin.  IV.  Lignin  from  oat  hulls.  M. 
Phillips  (J.  Amer.  Chem.  Soc.,  1930,  52,  793-797).— 
The  hulls  are  extracted  first  with  2%  alcoholic  sodium 
hydroxide  at  the  ordinary  temperature  and  then  with 
4%  aqueous  sodium  hydroxide  at  100°.  The  lignin 
from  the  alcoholic  extract  contains  three  hydroxyl 
(triacetate)  and  four  methoxyl  groups  (Zeisel ;  Kirpal 
and  Biihn,  A.,  1914,  ii,  497 ;  1916,  ii,  154) ;  it  has 
the  composition  C40H46O,6.  The  lignin  (triacetate) 
from  the  aqueous  extract  also  contains  three  hydroxyl 
and  four  methoxyl  groups;  it  has  the  composition 
C42H40O16.  Phenyltrimethylammonium  iodide  has 
in."p.  231-6°  (corr. ;  lit.  211 — 212°).  H.  Burton. 

De-alkylation  of  tertiary  amines  by  organic 
acids.  J.  von  Braun  and  K.  Weissbach  (Ber., 
1930,  63,  [B],  489 — 497). — The  reaction  of  acid 
anhydrides  with  tertiary  bases  resembles  that  of  acid 
chlorides,  but  takes  place  so  slowly  that  it  cannot 
be  utilised  in  determining  tenacity  series.  With 
organic  acids  de-alkylation  takes  place  more  slowly 
than  with  cyanogen  bromide,  but  can  readily  be  con¬ 
ducted  in  such  a  manner  as  to  elucidate  the  sequence 
in  which  the  individual  alkyl  residues  are  eliminated. 
The  tenacity  series  determined  in  this  manner  at 
about  200°  coincides  with  that  obtained  by  the  use  of 
cyanogen  bromide,  but  the  neighbouring  residues  are 
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not  so  sharply  differentiated  from  one  another  under 
the  more  drastic  experimental  conditions. 

The  acids  employed  are  acetic,  palmitic,  benzoic, 
and  p.phenylpropionic ;  operations  in  sealed  tubes 
are  necessary  only  with  acetic  acid.  The  product  is 
dissolved  in  ether  and  shaken  successively  with  alkali 
and  acid.  The  neutral  portion  contains  the  A7- acyl 
derivatives  and,  usually,  ester  derived  from  the  acid 
and  eliminated  alcohol.  With  acetic  acid  and 
aromatic  bases  small  amounts  of  basic  acetophenone 
derivatives  and  of  diphenylmethane  compounds  (pro¬ 
duced  from  formaldehyde  derived  from  the  liberated 
methyl  alcohol)  are  formed.  The  open-chain  mono¬ 
amines  examined  include  methylethylaniline,  ethyl- 
propylaniline,  benzylmethylanihne,  benzyldimethyl- 
amine,  dimethjd-E-phenyl-n-amylamine,  dimethyl-n- 
octylamine,  and  dimethyl-w-decylamine.  The  follow¬ 
ing  compounds  appear  to  be  new :  $-phenylpropion- 
methylanilide,  b.  p.  146 — 148°/0-3  mm. ;  palmitmethyl- 
mlide,  b.  p.  228 — 230°/0-5  mm.,  m.  p.  37 — 38°; 
phenylpropionethylanilide ,  b.  p.  150 — 152°/0-3  mm. ; 
fr-phenylpropionbenzylanilide,  b.  p.  218 — 220°/0-2  mm. ; 
^-phenylpropionmethyl-n-decylamide,  b.  p.  172 — 176°/ 
15  mm.;  benzmelhyl-n-decylamide  •,  diethyl-n-oclyl- 
mine,  b.  p.  98°/13  mm.  (non-crystalline  hydrochloride ; 
very  hygroscopic  melhiodide) ;  fi-phenylpropionmethyl- 
n-oclyiamide,  b.  p.  172 — l'7o°/13  mm. 

2-Methyltetrahydroi.soquinoline  is  converted  by 
boiling  (3-phenylpropionic  acid  into  2-fi-phenylprop- 
ionijlletrahydroisoquiiioline,  b.  p.  190 — 192°/0-2  mm. ; 
a  similar  change  occurs  with  benzoic  acid.  Under 
like  conditions,  tropane  affords  benzoylnortropane, 
b.  p.  204 — 205°/14  mm.,  m.  p.  94 — 95°,  and  p- phenyl - 
propionylnortropane,  b.  p.  176 — 17870-4  mm. 

Tetramethyldiaminodiphenylmethane  and  (3-phenyl¬ 
propionic  acid  give  the  compound 
Mle2-C0H4-CH2-CaH4-NMe-CO-CH2-CH2Ph,  b.  p. 
260 — 26470-3  mm. ;  the  corresponding  triethyl 
derivative,  b.  p.  about  265°/0-2  mm.,  is  hydrolysed 
to  triethyldiaminodiphenylmethane,  b.  p.  255 — 258°/ 
14  mm.  (non- crystalline  hydrocMoride  ;  picrale,  m.  p. 
145°). 

Ethyl  (3-o-dimethylaminophenylpropionate,  b.  p. 
150 — 152716  mm.,  is  converted  by  successive  treat¬ 
ment  with  hydrochloric  acid  and  sodium  acetate  into 
'-‘-Q-dimethylami nophenylprop ion ic  acid,  which  passes 
when  heated  into  iV-methylhydrocarbostyril  (cf. 
Mayer  and  others,  A.,  1928,  1257).  H.  Wren. 

By-products  obtained  in  the  reduction  of 
phenylbydrazones  to  primary  amines.  I.  Mac- 
Ireyttsch  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1309 — 1315). — During  the  reduction  of  phenyl- 
bvdrazoncs  by  aluminium  amalgam,  besides  the 
primary  amines,  a  certain  amount  of  the  secondary 
amines,  together  with  aniline,  are  obtained  as  by¬ 
products.  Methyl  ethyl  ketone  phenylhydrazone 
gave  diisobutylamine  (vv-hich  vvas  precipitated  as  the 
diphenylthiocarbamide  derivative,  m.  p.  144 — 145°,  by 
the  addition  of  phenylthiocarbimide) ;  the  phenylhydr¬ 
azone  of  (sovaleraldehydc  gave  diisoamylaminc  (di- 
phenylthiocarbamidc  derivative,  m.  p.  14S — 149-5°; 
mphenylearbamide  derivative,  m.  p.  230 — 230-5°), 
and  heptaldehydephenylhydrazone  yielded  diheptyl- 
attline,  b.  p.  271 — 275°  (diphenylthiocarbamide  deriv¬ 


ative,  m.  p.  150 — 151° ;  diphenylcarbamide  derivative, 
m.  p.  225 — 225-5°).  In  the  course  of  all  three  reactions, 
some  aniline  was  produced.  M.  Zvegintzov. 

Condensation  of  Py-diaminobutane  with  car¬ 
bon  disulphide.  L.  Zahlova  (Coll.  Czech.  Chem. 
Comm.,  1930,  2,  108 — 111). — The  first  product  ob¬ 
tained  by  the  condensation  of  diaminobutane  and 
carbon  disulphide  in  alcoholic  solution  is  {‘,-amino- 
bnlane-y-dithiocarbamic  acid,  m.  p.  144°,  which  very' 
easily  loses  hydrogen  sulphide  in  the  formation  of 
s -dimelliylethylenethiocarbamide,  m.  p. 

198°.  This  latter  is  stable  and  yields  in  aqueous 
solution  the  insoluble  salts,  CjH^NaS.HgC^  and 
(C5H10N2S)2,PtCl4.  T.  H.  Morton. 

Hexamethylenetetramine.  I.  Hexamethyl¬ 
enetetramine  and  hydrogen  peroxide.  II. 
Action  of  halogens.  D.  Marotta  and  M.  E. 
Alessandrini  (Gazzetta,  1929,  59,  942 — 946,  947 — 
954). — I.  When  treated  in  acetic  acid  solution  with 
hydrogen  peroxide,  hexamethylenetetramine  under¬ 
goes  hydrolysis  to  methyleneimide  and  trihydroxy- 
trimethylamine,  the  latter  then  undergoing  further 
change  into  the  insoluble  hexamethylenetriperoxide- 
diamine  (cf.  Baeyer  and  Villiger,  A.,  1900,  i,  627). 
This  reaction  of  hexamethylenetetramine  confirms 
the  formula  N(CH2\N!CH2)3  attributed  to  it  by 
Cambier  and  Brochct  (A.,  1895,  i,  262). 

II.  The  action  of  bromine  or  iodine  on  hexamethyl¬ 
enetetramine  dissolved  in  various  solvents  gives  rise 
to  additive  compounds  containing  (1)  two  and  (2) 
four  halogen  atoms,  which  are  loosely  bound.  The 
action  of  chlorine,  however,  appears  to  give  highly 
unstable  chloro-substituted  hexamethylenetetramines, 
which  decompose  into  ammonium  chloride  and 
chlorinated  hydrocarbons.  T.  H.  Pope. 

Acetylation  of  amino-acids  by  keten.  M. 
Bergmann  and  F.  Stern  (Ber.,  1930,  63,  [B],  437 — 
439). — The  difference  between  the  rate  of  reaction 
of  keten  with  water  and  amino-acids  is  so  great 
that  the  latter  compounds  can  be  advantageously 
acetylated  with  the  reagent  in  aqueous  solution.  The 
carboxyl  group  may  be  neutralised  by  alkali,  thus 
permitting  the  use  of  freely  soluble  alkali  salts. 
Even  in  the  absence  of  alkali  the  freely  soluble  glycine 
and  sparingly  soluble  leucine  are  readily  acetylated. 
The  following  examples  arc  cited  :  glycine  to  aceturic 
acid;  di-alanine,  di-leucine,  dl-phenylalanine,  i-tyros- 
ine,  and  d-glutamic  acid  to  their  acetyl  derivatives. 
In  absence  of  alkali,  0-  and  p-aminophenol  give  their 
iV-monoacctyl  derivatives  in  good  yield.  H.  Wren. 

Superfluous  stereoisomerides  of  y-amino-p- 
hydroxy-n-butyric  acid.  M.  Bergmann  and  M. 
Lissitzin  (Ber.,  1930,  63,  [B],  310 — 313). — The  Z-y- 
benzamido- (3-liydroxy butyric  acid  I,  [a]D  —7-2°,  of 
Tomita  and  Sendju  (A.,  1927,  1058)  is  not  homo¬ 
geneous,  since  it  can  be  separated  by  crystallisation 
from  alcohol  into  fractions  of  widely  differing  specific 
rotation.  This  is  true  also  for  the  corresponding 
d-acid  I  so  that,  in  accordance  with  theory,  there  are 
only  two  optically  active  (hydrated)  y-benzamido-p- 
hydroxybutyric  acids,  [a]D  —11-84°  and  +10-0°  in 
water.  The  acids  I  are  regarded  as  molecular  com- 
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pounds  of  1  mol.  of  active  and  1  mol.  of  dl  acid  (and 
hence  are  designated  lid-  ([a]D  —7°)  and  ddl-  ([<*]„  +7°) 
-benzamidohydroxybutyric  acids)  for  the  following 
reasons.  The  Z-benzamido-acid  II  when  polarised 
in  OoiV-sodium  hydroxide  is  almost  exactly  thrice 
as  active  as  the  Z-benzamido-acid  I  under  the  same 
conditions.  The  dZ-benzamido-acid  when  air-dried  is 
anhydrous,  whereas  the  Z-acid  II  is  monohydrated ; 
a  simple  mixture  of  the  acids  must  therefore  contain 
water  of  crystallisation,  whereas  the  Z-acid  I  is 
anhydrous.  Crystallisation  of  a  mixture  of  the 
Z-benzamido-acid  II  with  an  equal  or  double  quantity 
of  the  rfZ-acid  from  water  yields  a  product  having  [a]D 
about  --7°  in  O-o-V-sodium  hydroxide.  The  relation¬ 
ships  with  the  d-benzamido-acid  I  are  the  same  as 
with  the  Z-acid  I.  The  free  amino-acids,  [a]D  —21° 
and  +18-3°,  are  more  or  less  individual  antipodes. 
It  is  not  established  whether  the  acids,  [a]D  -3-4° 
and  -f-3-2°  respectively,  are  mixtures  of  the  active 
acids  and  the  dZ-forms  or  complex  molecular  com¬ 
pounds.  H.  Wren. 

Method  of  assigning  optically  active  a-amino- 
acids  to  the  d-  or  Z-series.  I.  O.  Lutz  and  B. 
JntGENSOxs  (Ber.,  1930,  63,  [B],  448 — 460;  cf.  A., 

1929,  1283). — The  standard  material  adopted  is 
natural  Z-aspartic  acid.  Bor  any  particular  acid,  a 
constant  weight  of  material  is  taken  and  the  individual 
samples  are  treated  with  increasing  amounts  of  acid 
or  alkali.  The  graph  is  plotted  showing  the  relation¬ 
ship  between  optical  rotation  of  the  solution  and 
number  of  added  molecules  of  hydrogen  chloride  or 
sodium  hydroxide.  The  most  characteristic  portions 
of  the  curves  are  those  lying  in  the  acid  region. 
With  increasing  concentration  of  acid  the  rotation 
increases  in  the  positive  sense  for  Zmw-antipodes  and 
in  the  negative  sense  for  cZea'Zro-antipodes. 

The  following  natural  amino-acids  all  belong  to 
the  Zce co-series :  aspartic  acid  from  asparagine; 
glutamic  acid  from  vegetable  protein;  alanine  from 
silk ;  leucine  from  casein ;  tyrosine  from  silk ;  cystine 
from  hog’s  bristles.  Z-Anilinosuccinic,  Z-o-toluidino- 
succinic,  and  Z-p-phenctidinosuceinic  acids  belong  to 
the  Zcero-series  whereas  cZ-methylaminosuccinic  acid 
belongs  to  the  deDro-group.  The  acids  are  obtained 
from  Z-bromosuccinic  acid  and  the  requisite  base. 

H.  Wren. 

Aminohydroxy-acids.  W.  J.  N.  Buroh  (J.G.S., 

1930,  310—312). — Treatment  of  glutaconic  acid  with 
a  large  excess  of  hypochlorous  acid  and  subsequent 
neutralisation  with  barium  hydroxide  affords  barium 
ct-chloro-fi-hydroxyglntarate.  When  the  free  chloro- 
hydroxy-acid  is  treated  with  methyl-alcoholic  am¬ 
monia,  ammonium  dihydroxyglutaramate  (the  free  act’d 
reduces  ammoniaoal  silver  nitrate)  is  produced. 
Crotonic  acid  and  a  25%  excess  of  hypochlorous  acid 
afford  a  product,  which  with  methyl-alcoholic  am¬ 
monia  at  120°  yields  probably  a  mixture  of  3-amino- 
a-hydroxy-  and  a-amino- [3-hvdroxy- butyric  acids 
( silver  and  cinchonine  salts)  (cf.  Dakin,  A.,  1922,  i, 
143).  Similarly,  tiglic  acid  furnishes  a -amino-$- 
hyd roxy- x-methyl b utyric  acid  ( silver  and  brucine  salts) 
and  the  isomeric  [3 -amino-acid ;  acrylic  acid  gives 
serine  and  t.soscrinc,  whilst  maleic  acid  affords  hydroxy- 
aspartic  acid  (cf.  Dakin,  loc.  cit.).  a-Chloro-P-hydlr- 


oxyglutaric  acid  is  not  converted  into  hydroxy- 
glutamic  acid  by  Gabriel’s  method.  H.  Burton. 

Action  of  organo-magnesium  compounds  on 
aliphatic  dialkylamides.  (Mlle.)  M.  Montagne 
(Ann.  Chim.,  1930,  [x],  13,  40 — 135). — Partly  a  more 
detailed  account  of  work  previously  abstracted  (A,, 
1926,  942 ;  1928,  510,  992).  Tho  following  appears 
to  be  new.  Propiondiethylamide  (1  mol.)  reacts 
with  ethereal  magnesium  ethyl  bromide  (2-4  mols.) 
yielding  ethane,  diethyl  ketone  (25%  of  amide  used), 
y-diethylamino-y-ethylpenkme  (25%),  b.  p.  81 — 82*5°/ 
13  mm.  [picrate,  m.  p.  96°;  perchlorate,  m.  p.  180° 
(dccomp.);  chloroaurate,  m.  p.  138°],  and  a  small 
amount  of  a  substance,  b.  p.  142 — 148°/13  mm. 
When  reaction  is  accomplished  in  boiling  benzene 
the  yields  of  ketone  and  base  are  12  and  33%,  re¬ 
spectively.  Propiondiethylamide  and  magnesium 
ethyl  iodide  do  not  react  to  any  appreciable  extent. 
Butyrdiethylamide  and  magnesium  ethyl  bromide 
(no  reaction  occurs  with  the  iodide)  in  ether  or  benzene 
give  about  45%  of  ethyl  propyl  ketone  and  21 — 22% 
of  y-diethylamino-y-ethylhexanc ;  addition  of  ethyl 
bromide  to  the  reaction  mixture  does  not  cause  the 
formation  of  a  higher  homologue  (cf.  loc.  cit.).  The 
hydrochloride  of  the  last-named  compound  decom¬ 
poses  at  140 — 150°  into  diethylamine  hydrochloride 
and  y-ethvl-A^-hcxene  ( nitrosate ,  m.  p.  about  85°). 
Butyrdimethylamidc  and  ethereal  magnesium  ethyl 
bromide  furnish  26%  of  ethyl  propyl  ketone  and 
33%  of  y-dimethylamino-y-ethylhexane,  b.  p.  73 — 74°/ 
13  mm.  ( picrate ,  m.  p.  137°) ;  the  hydrochloride  of  this 
decomposes  at  200 — 220°  into  y-ethyl-A^-hexcne. 
The  hydrobromide  of  (3-diethylamino-p-methylpentane 
(A.,  1926,  942)  (obtained  in  increased  yield  from 
butyrdiethylamide  and  magnesium  methyl  iodide  in 
propyl  ether  or  benzene)  decomposes  at  190 — 195° 
into  diethylamine  hydrobromide  and  p-metliyl-A0- 
pentene  [nitrolaniline,  m.  p.  98°  (lit.  86°)],  identical 
with  the  hydrocarbon  obtained  by  dehydration  of 
P-methylpentan-3-ol.  Nonodiethylamide,  b.  p.  167— 
169°/16  mm.,  reacts  with  2-5  mols.  of  magnesium 
ethyl  bromide  in  ether  or  benzene  forming  53  or  25% 
of  ethyl  octyl  ketone  and  12  or  43%  of  y-diethyl- 
amino-y-ethylundecane,  b.  p.  161 — 163°/15  nun. 
[picrate,  m.  p.  51°),  respectively.  Butyrdimethyl- 
amide  and  magnesium  methyl  iodide  in  propyl  ether 
afford,  in  addition  to  the  normal  (3-dim  ethylamino-?- 
methylpentane,  some  y-dimethylamino-y-methylhexaM, 

b.  p.  161 — 163°  [picrate,  m.  p.  153 — 154°;  chloro¬ 
aurate,  m.  p.  122°;  chloroplatinate,  blackens  without 
melting  at  230°)  (cf.  A.,  1928,  510),  synthesised  as 
follows. 

a-Methyl-a-etkylvaleramide  is  converted  bybromin? 
and  potassium  hydroxide  solution  into  a -methyl-* 
ethylbutylcarbimide,  b.  p.  160 — 161°,  and  s-dt-(x' 
methyl- a -ethylbutyl ) carbarn ide,  m.  p.  182 — 183°.  Thc 
carbimide  is  stable  towards  alcoholic  potassium 
hydroxide,  but  is  transformed  by  hydrochloric  acid 
into  y-amino-y-methylhexane,  b.  p.  131 — 132°  [picrate, 
m.  p.  155°).  Methylation  of  this  yields  the  above 
tertiary  base.  aa-Dimethylvaleramide  affords 
similarly  s-di-[xx-dimethylbutyljcarbamide,  m.  p.  155  , 
hydrolysed  by  Jeffreys’  method  (A.,  1899,  i,  730)  to 
$-amino-$-methylpcntane,  b.  p.  101 — 103°  (picrate, 
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m.  p.  166°).  a-Methyl-<x.-cthylbulylcarbamide  and  as-  and  mercury  thiocyanate  give  free  thiocyanogen 
phenyl-x-methyl-oi-cthylbulylcarbamide  have  m.  p.  115°  which  rapidly  becomes  polymerised, 
and  117°,  respectively.  The  valency  limit  in  the  case  of,  the  phosphorus 

Magnesium  methyl  iodide  and  benzyl  chloride  in  a  halides  appears  to  be  determined  by  the  limiting 
relatively  small  amount  of  toluene  form  p -benzyl-  value  of  total  covering,  whereby  with  increasing 
toluene,  b.  p.  153 — 154°/16  mm.,  oxidised  top-benzoyl-  zero  volume  of  the  halogen  (cf.  Biltz,  A.,  1928,  572) 
benzoic  acid;  in  presence  of  a  relatively  large  amount  the  position  of  the  valency  limit  shifts  from  five  to 
of  toluene,  ethylbenzene,  dibenzyl,  and  ethane  are  three.  The  order  thus  deduced  is  F,  Cl,  Br,  CN,  I, 
produced.  Dehydration  of  methylothylpropyl-  SON,  which  agrees  with  Birckenbach’s  sequence 
carbinol  affords  a  mixture  of  y-methyl-AP-hexene  except  with  regard  to  the  position  of  thiocyanogen. 

( nilrolaniline ,  m.  p.  122°)  and  y- m ethyl- Av-hexene .  H.  Ween. 

H.  Bukton.  Highly  polymerised  substances.  XIX.  Poly- 

Formation  of  cyanic  acid  and  carbamide  by  meric  silicic  esters.  E.  Konrad,  0.  Bachle,  and 
oxidation  of  carbon  and  its  derivatives  in  R.  Signer  (Annalen,  1929,  474,  276 — 295). — The 


presence  of  ammonia.  G.  Lande  (Compt.  rend., 
1930,  190,  435—438). — A  number  of  organic  com¬ 
pounds  have  been  oxidised  by  permanganate  in 
ammoniacal  solution,  in  some  cases  in  presence  of 
copper,  and  the  formation  of  carbamide,  and,  in 
nearly  every  case,  of  cyanate,  has  been  demonstrated 
(cf.  Fosse,  A.,  1922,  i,  117).  The  compounds  treated 
include  alkaloids,  heterocyclic  compounds  (including 
furfuraldehyde,  and  pyridine  in  presence  of  copper), 
alkyl  halides,  and  hydrocarbons  (including  aromatic 
hydrocarbons  in  presence  of  copper). 

R.  K.  Callow. 

Structure  of  the  isomeric  methyl  ferrocyan- 
ides.  S.  Glasstone  (J.C.S.,  1930,  321).— It  is 
suggested  that  the  so-called  methyl  ferrocyanide 
has  the  structure  [Fe(Me-NC)4(CN)2],  with  the  four 
neutral  Me-NC  groups  co-ordinated  to  the  iron  atom, 
and  the  two  valency  electrons  of  the  atom  shared 
with  the  cyano-groups ;  the  substance  should  be  a 
non-electrolyte.  Since  it  is  of  the  type  MX4A2,  it 
can  exist  in  cis-  and  /rans-modifications,  and  Hartley’s 
•■form  (J.C.S.,  1910,  97,  1725;  1911,  99,  1549; 
1913, 103,  1196)  corresponds  with  the  cis-compound. 
The  substanco  Me6Fe(NC)8I2,  obtained  from  the 
*-form  and  methyl  iodide  is  probably  [Fe(Mc-NC)9]Is. 

H.  Burton.  " 

Valency  limit  with  phosphorus  cyanides  and 
thiocyanates.  H.  Gall  and  J.  Schuppen  (Ber., 
1930,  63,  [B],  482 — 487). — Phosphorus  tricyanide 
is  conveniently  prepared  by  heating  phosphorus 
trichloride  with  silver  cyanide  in  a  scaled  tube  at 
100°,  removal  of  excess  of  the  trichloride  under 
diminished  pressure,  and  sublimation  of  the  tricyanide 
from  the  residue  at  130 — 150°/  vac.  It  is  hydrolysed 
by  an  excess  of  ice-cold  water  to  hydrocyanic  and 
phosphorous  acids  with  a  little  phosphorus  hydride. 
If  a  little  water  is  used  at  the  ordinary  temperature, 
solid  phosphorus  hydride  is  gradually  deposited. 
Phosphorus  pcntacldoride  and  silver  cyanide  in  a 
current  of  nitrogen  at  130°  afford  phosphorus  tri¬ 
cyanide  and  cyanogen.  Phosphorus  pentacyanidc 
is  prepared  by  heating  the  tricyanide  with  cyanogen 
at  80°  under  pressure;  its  existence  is  established 
by  tensimetric  measurements.  Phosphorus  tri¬ 
thiocyanate,  b.  p.  14170-3  mm.,  m.  p.  (indef.)  — 4°, 
is  obtained  in  30%  yield  from  phosphorus  trichloride 
and  mercury  thiocyanate  in  presence  of  anhydrous 
carbon  tetrachloride.  It  is  only  slowly  hydrolysed 
to  alkali  phosphite  and  thiocyanate  with  very  little 
hydrogen  sulphide  by  alkali  hydroxide  at  the  atmo¬ 
spheric  temperature.  Phosphorus  pentachloride 


reaction  whereby  alkyl  orthosilicates  are  obtained 
from  silicon  tetrachloride  and  the  appropriate  alcohol 
(Ebelman,  Annalen,  1846,  57,  319;  Eriedel  and 
Crafts,  Ann.  Chim.,  1866,  [iv],  9,  32)  also  affords 
variable  quantities  of  high-boiling,  viscous  products, 
which  result  from  the  presence  of  water  in  the  alcohol, 
and  are  also  obtained  by  distillation  of  the  alkyl 
orthosilicate  with  water.  Treatment  of  1  mol.  of 
methyl  orthosilicate  with  0-5  mol.  of  water  leads  to 
the  almost  exclusive  formation  of  the  disilicic  ester 
[(MeO)3Si]2  (I) ;  the  use  of  1  mol.  of  water  furnishes  a 
practically"  quantitative  yield  of  a  polymeric  silicic 
ester,  of  mol.  wt.  approximately  10,000.  By  assuming 
that  the  action  of  the  water  is  purely  hydrolytic  and 
leads  to  an  infinite  series  of  consecutive  reactions, 
ultimately  producing  homogeneous  molecules  of 
the  type  (Me0)3Si,0,[Si(0Me)2>0ilt,Si(0Mc)s  (II), 
an  expression,  p=n/(n—m),  is  given  defining 
p  (=a:-|-2),  the  degree  of  polymerisation  produced 
by  the  action  of  m  mols.  of  water  on  n  mols.  of  ortho¬ 
ester.  A  series  of  experiments  employing  silicon 
tetrachloride,  methyl  orthosilicate,  and  I,  with  vary¬ 
ing  values  of  m  and  n,  give  products  the  molecular 
complexity  of  which  (determined  cryoscopically  in 
benzene)  is  in  complete  agreement  with  the  value  of 
p,  calculated  from  the  above  expression. 

The  polymerisation  process  is  not  an  association,  but 
a  chemical  phenomenon  depending  on  hydrolysis  and 
condensation.  In  the  large  silicic  ester  molecules  atomic 
union  occurs  by  normal  covalent  linkings  between 
definite  atoms.  The  following  are  described  :  methyl 
disilicale,  b.  p.  195— 205°/760  mm.,  d20  M22,  rj  0019 ; 
trisilicate,  b.  p.  248— 25S°/760  mm.,  d20  M63,  t]  0-03S ; 
telrasilicale,  b.  p.  170 — 195°/12  mm.,  d20  1-197, 7]  0  074 ; 
pentasilicate,  b.  p.  207 — 215°/12  mm.,  dw  1-222,  tj 
0-116;  hexasilicale,  b.  p.  230 — 250°/12  mm.,  d20 
1-230,  ■>)  0-170 ;  octasilicale,  b.  p.  190 — 205°/0-002  mm., 
d20  1-256,  7j  0-318;  nonasilicate,  b.  p.  205 — 220°/ 
0-002  mm.,  d 20  1-260,  r\  0-375 ;  decasilicate,  b.  p.  220 — 
240°/0-002  mm.,  d20  1-270,  rt  0-508. 

G.  W.  Shoppee. 

Peculiarity  in  the  formation  of  the  nitrile- 
esters  of  dicarboxyglutaconic  acid.  Y.  Uru- 
shibara  (Bull.  Chcm.  Soc.  Japan,  1930,  5,  1 — 13;  cf. 
A.,  1928,  49,  1356). — By  a  study  of  the  condensation 
of  eight  pairs  of  sodiom ethylene  compounds  CHNaX'Y' 
with  ethoxvmethylene  compounds  CXYICH-OEt  in 
dry  ether  it  is  shown  that  one  or  more  of  four  types  of 
compounds,  CXYICH-CHX'Y'  (I),  CX'Y'ICH-CHXY 
(II),  CX'Y'ICH-CHX'Y'  (III),  and  CXYICH-CHXY 
(IV)  (X,  X',Y,  Y'— CN,  COAIe,  or  COaEt),  may  result 
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from  each  condensation.  The  following  mechanism, 
based  on  the  occurrence  of  retrograde  Michael  reactions, 
is  proposed  :  CX  YXH- OEt + CH„X'Y' — >  I+EtOH; 
I  +  CH,X'Y'  — >  CH(CHX'Y7)„(CHXY)  — >  I  + 
CH,X'Y“'  or  II+CH2X'Y'  or  III+CH2XY;  I  or  11+ 
CH.:XY  — >  CH(CHXY)2(CHX'Y')  — >-  I  +  CHoXY 
or  11+CH2XY  or  IV+OH2X'Y'.  The  numbers  in 
parentheses  in  the  following  details  refer  to  these  types 
of  condensation  products.  Condensation  of  ethyl 
ethoxymethylenecyanoacetate  and  methyl  sodio- 
eyanoacetate  gives,  after  decomposition  of  the  sodium 
compound,  a  mixture,  m.  p.  193°,  of  the  semihydrates 
of  the  two  isomeric  methyl  ethyl  ay-dicyanoglutacon- 
ates  (I  and  II),  crystallisation  of  tne  sodio-derivative 
from  alcohol  affording  the  semihydrate,  m.  p.  190°,  of 
the  hitherto  unknown  isomeride  (probably  II).  Con¬ 
densation  of  methyl  ethoxymethylenecyanoacetate 
and  ethyl  sodiocyanoacetate  gives  only  the  isomeric 
semihydrate,  m.  p.  196°,  which  is  also  the  sole  product 
when  the  condensation  is  carried  out  in  alcoholic 
solution.  Ethyl  ethoxymethylenemalonate  and  ethyl 
sodiocyanoacetate  give  ethyl  ay-dicyanoglutaconate 

(III)  and  the  oily  ethyl  y-cyano-a-carbethoxyglutaconate 
(II),  partly  converted  into  a  substance,  m.  p.  199°, 
probably  ethyl  2  :  6-dihydroxypyridine-3  :  5-dicarb- 
oxylate.  Ethyl  ethoxymethylenecyanoacetate  and 
ethyl  sodiomalonate  give  ethyl  ay-dicyanoglutaconate 

(IV) ,  ethyl  ay-dicarbethoxyglutaconate  (III),  and  the 

above  pyridine  derivatives,  indicating  the  formation  of 
ethyl  y-cyano-a-carbethoxyglutaconate  (I).  Ethyl 
ethoxymethylenemalonate  and  sodiomalononitrile  give 
the  sodio-derivative  of  ethyl  yy-dicyano-A^-propylene- 
aa-dicarboxylate  (II),  (since  on  acidification  it  is  con¬ 
verted  into  ethyl  yy-dicarbamyl-A8-propylene-aa- 
dicarboxylate)  and  ethyl  aa-dicyano-A8-propylene-yy- 
dicarboxylato  (I) .  Ethoxymethylenemalononitrile  and 
ethyl  sodiomalonate  give  ethyl  a-sodio-yy-dicyano- 
A8-propylene-aa-dicarboxylate  (I)  (isolated  as  the 
dicarbamyl  derivative),  and  ethyl  ay-dicarbethoxy¬ 
glutaconate  (III).  Ethyl  ethoxymethylenecyano¬ 
acetate  and  sodiomalononitrile  afford  a  mixture,  not 
readily  separated,  of  ethyl  ay-dicyanoglutaconate  (IV) 
and  ( l)  ethyl  ayy-tricyano-A8-propylene-a-carboxylate 
(II),  whilst  the  last-named  is  the  sole  product  of  the 
condensation  of  ethoxymethylenemalononitrile  and 
ethyl  sodiocyanoacetate.  J.  W.  Baker. 

Equilibria  studies  of  organomagnesium 
halides.  Irreversible  reaction  between  organo- 
magnesium  halides  and  halogen  acids.  H. 
Gilman  and  J.  A.  Leermakers  (Rec.  trav.  chim., 
1930, 49, 208 — 2 1 1 ) . — The  irreversibility  of  the  reaction 
RMgX+HX  — >  RH+MgX2  has  been  proved  by 
long  heating  of  a  mixture  of  magnesium  bromide  or 
iodide  with  triphcnylmethane,  diphenylmethane,  and 
phenylaeetylene  in  ether-benzene  solution  at  65—70° 
in  a  current  of  carbon  dioxide.  In  no  case  did  the 
issuing  gas  give  a  precipitate  with  silver  nitrate  nor 
could  any  trace  of  a  carboxylic  acid  R-CO,H  be 
detected.  High  percentage  recovery  of  the  hydro¬ 
carbons  was  effected.  J.  W.  Baker. 

Effect  of  some  amino-compounds  on  the 
sensitive  colour  test  for  reactive  organometallic 
compounds.  H.  Gilman  and  L.  L.  Heck  (Rec. 
trav.  chim.,  1930,  49,  218 — 221). — The  authors’ 


colour  test  (A.,  1928,  160)  for  the  detection  of  an 
excess  of  a  Grignard  reagent  in  a  reaction  mixture  is 
affected  by  the  presence  of  some  amines,  for  example, 
pyrrole,  and  to  a  smaller  extent  by  di-n-butylamine  and 
diallylamine,  although  in  these  cases  a  colour  is 
obtained  in  the  aqueous  layer  when  an  excess  of  the 
Grignard  reagent  is  present.  The  test  is  not  affected 
by  diethylamine,  aniline,  methylaniline,  benzylaniline, 
diphenylamine,  and  piperidine.  J.  W.  Baker. 

Reaction  between  sulphonyl  chlorides  and 
organomagnesium  halides.  H.  Gilman  and  R.  E. 
Fothergill  (J.  Amer.  Chem.  Soc.,  1929,  51,  3501 — 
3508). — The  various  explanations  of  the  reaction 
between  sulphonyl  chlorides  and  Grignard  reagents 
(Hepworth  and  Clapham,  J.C.S.,  1921,  119,  1188; 
Wedekind  and  Schenk,  A.,  1921,  i,  664)  are  criticised. 
Under  the  conditions  now  used,  the  chief  products 
isolated  from  aromatic  sulphonyl  chlorides  and 
magnesium  aryl  or  aralkyl  halides  are  sulphones, 
sulphinic  acids,  and  halides.  The  reactions  taking 
place  are  probably  (i)  Ar-S02Cl+R‘MgX — k 
Ar-S02'R+MgXCl,  (ii)  Ar-S02Cl+R-MgX — >RCl-f 
Ar-S02*MgXi!^Ar-S02H.  The  formation  of  sul¬ 
phide  is  noted  using  Hepworth  and  Clapham ’s  experi¬ 
mental  conditions  (heating  of  the  reaction  mixture). 
The  reaction  mixtures  were  not  heated  during  the 
present  investigation.  H.  Burton. 

Metallo-organic  complexes.  I.  L.  Kondakov, 
F.  Balas,  and  L.  Vit  (Chem.  Listy,  1930,  24,  1—8, 
26 — 31 ;  cf.  this  vol.,  200). — ieri.-Amyl  alcohol  when 
heated  in  a  sealed  tube  with  zinc  chloride  yields 
P-methyl-A8-butene,  and  double  compounds  of  zinc 
chloride  with  amyl  alcohol  or  with  water,  viz., 
[Cl2Zn(OH)2]H2,  [Cl2Zn(OCtHu)2]H2,  and 
[Cl2Zn(OH)(OC5H,1)]H2.  With  (3-methyl- A8-butene 
zinc  chloride  yielcls  the  complex  2ZnCl2,C5H10,  which 
can  also  be  prepared  by  the  decomposition  of 
ZnCLj^CgHjpOH.  P-Methyl-A8-butene  on  heating 
with  platinous  chloride  yields  a  complex,  2PtCl2,C5H10, 
whilst  with  palladous  chloride  the  complex  PdCl^CjHji,, 
decomposing  at  85 — 90°,  is  obtained. 

R.  Truszkowski. 

Tin  methyl  derivatives.  V.  Action  of  tin 
sodium  trimethyl  on  methylene  chloride.  C.  A. 
Kraus  and  A.  M.  Neal  (J.  Amer.  Chem.  Soc.,  1930, 
52,  695 — 701). — Tin  sodium  trimethyl  and  methylene 
chloride  react  in  liquid  ammonia  forming  di{trimethyl- 
stannyl)metliane,  (SnMe3)2CH2,  b.  p.  199 — 201°,  con¬ 
verted  readily  by  iodine  in  chloroform  into  methylene 
iodide  and  tin  trimethyl  iodide.  When  treated  witli 
sodium  in  liquid  ammonia,  it  furnishes  tin  sodium  tri- 
methyl  and  methane ;  addition  of  ammonium  bromide 
to  the  reaction  product  causes  evolution  of  hydrogen, 
formed  by  the  interaction  of  sodamide  and  trimethyl- 
stannane.  According  to  the  concentration  and 
state  of  division  of  the  last-named  reactants,  tin 
sodium  trimethyl,  trimethylstannylamine,  and  hydro¬ 
gen,  or  tin  sodium  trimethyl  and  ammonia,  are  pro¬ 
duced.  Tin  trimethyl  and  sodamide  give  tin  sodium 
trimethyl  and  trimethylstannylamine. 

H.  Burton. 

Organometallic  compounds  with  tertiary 
alcohol  radicals.  I.  terf.-Butyl  and  ferf.-amyl 
compounds  of  tin.  E.  Krause  and  K.  Weinberg 
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(Ber.,  1930,  63,  [£],  381— 385).— The  action  of  tin 
tetrachloride  on  magnesium  tert. -alkyl  chlorides  is 
accompanied  by  reduction  which  proceeds  to  the 
formation  of  the  dark-coloured  dialkyl  compounds. 
If  the  tetrachloride  is  kept  in  excess,  unsaturated 
compounds  result  in  unimportant  amount,  but  reaction 
proceeds  only  to  the  tin  dialkyl  dihalide. 

Tin  tetrachloride  is  converted  by  magnesium  lerl.- 
butyl  chloride  (the  bromide  and  iodide  are  unsuitable) 
followed  by  successive  treatment  with  bromine  and 
potassium  hydroxide  into  tin  di-tevt.-butyl  dihydroxide. 
It  is  transformed  by  the  requisite  halogen  acid  into  tin 
di-tevt.-butyl  dibromide ,  b.  p.  128°/14  mm.,  and 
dichloride,  m.  p.  42°,  decomp.  241°.  Tin  di-tert.- 
butyl  difluoride,  decomp.  254°,  is  obtained  from  the 
bromide  and  aqueous-alcoholic  potassium  fluoride. 
With  an  excess  of  magnesium  tert. -butyl  chloride  the 
dichloride  affords  tin  tri-tevt.-butyl  chloride,  b.  p.  132°/ 
12  mm.,  m.  p.  +4° ;  converted  in  the  usual  manner 
into  the  corresponding  fluoride,  decomp,  above  257°, 
and  hydroxide,  m.  p.  153°  after  softening  at  53°, 
decomp,  above  156°.  The  last-named  compound 
yields  tin  tri-tevt.-butyl  bromide,  b.  p.  137°/12  mm.,  and 
iodide,  b.  p.  147-5°/12  mm.,  m.  p.  21°.  Tin  di-tevt.- 
butyl  hydroxy  chloride,  m.  p.  156 — 170°  after  softening 
at  147°,  decomp.  254°,  and  the  hydroxybromide,  m.  p. 
149—152°  after  softening  at  135°,  decomp,  above 
269°,  are  obtained  as  by-products  during  the  prepar¬ 
ation  of  the  trialkyl  derivatives.  The  following  sub¬ 
stances  are  prepared  by  analogous  methods :  tin 
ii-tevt.-amyl  dibromide,  b.  p.  166°/13  mm.,  m.  p. 
— 12-5°,  dichloride,  b.  p.  153°/12  mm.,  di-iodide,  b.  p. 
186°/12  mm.  (partial  decomp.),  m.  p.  — 14-5°, 
iifluoride,  decomp.  264°  after  softening  and  darkening 
above  229°,  dihydroxide,  m.  p.  200°,  decomp,  above 
204°.  H.  Wren. 

Action  of  hydrogen  under  high  pressure  on 
organo-metallic  compounds.  I.  Action  of 
hydrogen  on  organo-metallic  lead  compounds, 
PbR4.  V,  N.  Ipatiev,  G.  A.  Razubaiev,  and 
I.P.  Bogdanov  (Ber.,  1930,  63,  [B],  335— 342).— The 
action  of  hydrogen  under  high  pressure  and  at  elevated 
temperature  on  lead  tetraphenyl,  tetraethyl,  and 
tetramethyl  results  in  irreversible  displacement  of 
the  metal  and  production  of  hydrocarbon,  PbR4+ 
2Hj  — >-  Pb+4RH.  Deposition  of  the  metal  from 
the  tetraphenyl  compound  in  benzene  commences  at 
about  150°  and  becomes  quantitative  at  250°,  the 
change  occurring  mainly  at  175 — 225°.  From  lead 
tetraethyl  about  15%  of  the  metal  is  displaced  at 
about  100°  and  complete  decomposition  is  attained  at 
225°.  Incipient  action  with  lead  tetramethyl  occurs 
above  125°,  the  complete  action  taking  place  at  250°. 
The  tenacity  sequence  of  the  hydrocarbon  residues  thus 
differs  somewhat  from  that  observed  by  Gruttner  and 
Krause  (A.,  1917,  i,  256).  In  the  absence  of  hydrogen, 
lead  tetraphenyl  and  tetramethyl  remain  unchanged 
at  200° ;  lead  tetraethyl  suffers  partial  decomposition 
"Ith  separation  of  a  white  precipitate.  Under  small 
pressure,  increase  of  pressure  has  a  marked  effect  on 
tjho  deposition  of  lead  from  the  tetraphenyl  compound, 
"ut  further  increaso  has  little  influence  when  the 
Pressure  is  already  high.  Under  standard  conditions 
0e  bulk  of  the  displaced  metal  separates  during 


24  hrs.,  after  which  the  influence  of  time  is  not  so 
pronounced.  The  solvent  (benzene,  acetone,  alcohol, 
light  petroleum)  has  little  influence.  Lead  tetra¬ 
phenyl  remains  unchanged  when  heated  with  water, 
whereas  lead  tetramethyl  undergoes  hydrolysis  with 
separation  of  a  white,  crystalline  precipitate. 

H.  Wren. 

Stereochemical  isomerides  and  halogeno- 
derivatives  of  c»/cfohexane-l  :  3-diol  (resorcitol). 
L.  Palfray  and  B.  Rotiistein  (Compt.  rend.,  1930, 
190,  189 — 191). — Hydrolysis  of  the  <raws-dibcnzoate, 
m.  p.  123-5°,  of  cycfohexane-1  :  3-diol  (cf.  A.,  1929, 
1064)  with  alcoholic  potassium  hydroxide  at  160° 
affords  the  trans-dmf,  m.  p.  1 15-5° ;  the  cis-dibenzoate, 
m.  p.  65-5°,  yields  the  cis -diol,  m.  p.  84-5°.  The  trans- 
diol  has  also  been  obtained  by  seeding  an  acetone 
solution  of  commercial  resorcitol  at  — 15°.  Treatment 
of  resorcitol  with  hydrochloric  acid  yields  a  1  :  3-di- 
chlorocycfohexane,  b.  p.  80°/13  mm.,  which  when 
cooled  to  — 15°  affords  a  solid  dichloride,  m.  p.  102° 
which  is  not  depressed  on  admixture  with  1  :  4-di- 
chlorocycfohexane  (A.,  1929,  1441).  Hydrobromic 
acid  affords  a  product,  b.  p.  115°/15  mm.,  which,  when 
cooled  to  — 15°,  gives  two  1  :  3-dibromocyclohexancs, 
m.  p.  112°  and  48°  which  are  not  depressed  on 
admixture  with  the  two  dibromo-compounds  from 
quinitol.  The  1  :  3-  and  1  :  4-dihalides  are  considered 
to  be  identical  and  the  phenomenon  of  pseudo - 
migration  is  proposed  to  account  for  their  inter- 
conversion.  C.  C.  N.  Vass. 

Characteristic  of  cyclic  compounds.  P. 
Petrenko-Kritschenko  (Ber.,  1930,  63,  [2?],  536— 
537). — The  communication  of  Loevenich  and  others 
(this  vol.,  200)  confirms  the  author’s  views  of  the 
unique  nature  of  aromatic  compounds  (A.,  1925,  ii, 
1122).  H.  Wren. 

Trinitroethylhenzenes .  J.  N.  E.  Day  (J.C.S., 
1930,  252 — 256).— p-Acetamidoethylbenzene  (the  free 
base  is  prepared  in  19-5%  yield  by  the  Clemmensen 
reduction  of  p-aminoacetophenone)  is  converted  by  an 
excess  of  nitric  acid  ( d  1-5)  into  the  3  : 5-dinitro- 
derivative  (cf.  Brady,  Day,  and  Allam,  A.,  1928,  626). 
Diazotisation  of  3  :  5-dinitro-4-aminoethylbenzene  and 
subsequent  treatment  with  sodium  nitrite  and  copper 
sulphate  solutions  gives  3:4:  5-trinitroethylbenzene, 
m.  p.  92-5°,  which  with  alcoholic  methylamine  and 
hydrazine  hydrate  yields  3  :  5-dinitro-4:-melhylamino-, 
m.  p.  73°,  and  3  :  5-dinilro-4:-hydrazmo-elhylbenzene, 
m.  p.  85°,  respectively.  Oxidation  of  2:3-  and 
2  : 5-dinitro-4-aminoethylbenzenes  (Joe.  cit.)  with 
Caro’s  acid  furnishes  the  corresponding  4 -nitroso- 
derivatives,  m.  p.  80 — 81°  and  111 — 112°,  respectively. 
These  are  oxidised  by  warm  nitric  acid  (d  1-42)  to 
2:3:  4 -trinitro-,  m.  p.  80°  (also  obtained  by  direct 
nitration  of  2  : 3-dinitroethylbenzene),  and  2:4:5- 
trinUro-ethylbenzenes,  m.  p.  40°,  respectively.  2  : 4- 
Dinitro-3-melhylamino-,  m.  p.  92 — 93°  (corresponding 
3-hydrazino-devivative,  m'.  p.  149°),  and  2  : 4 -dinilro- 
5-melhylamino-ethylbenzeties,  m.  p.  149°  (corresponding 
5-hydraziiw-devvra.tvve,  m.  p.  141°),  are  also  described. 
Alcoholic  solutions  of  the  trinitro-compounds  give 
colorations  with  dilute  sodium  hydroxide  solution. 

Nitration  of  p-aminoethylbenzene  in  presence  of  an 
excess  of  sulphuric  acid  at  —8°  to  0°  affords  the  2-nitro- 
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derivative,  m.  p.  45°  (cf.  Cline  and  Reid,  A.,  1928, 
162).  H.  Burton. 

Alkali  metal  derivatives  of  phenylated  meth¬ 
anes  and  ethanes.  C.  B.  Wooster  and  N.  W. 
Mitchell  (J.  Amer.  Ckem.  Soc.,  1930,  52,  688 — 
694). — Potassamide  reacts  with  phenyl  derivatives 
of  methane  and  ethane  in  liquid  ammonia  only 
when  the  hydrocarbon  has  two  phenyl  groups  and  a 
hydrogen  atom  attached  to  the  same  carbon  atom. 
Thus,  reaction  is  observed  with  di-  and  tri-phenyl- 
methanes,  aaS-triphenylethane,  and  s-tetraphenyl- 
ethane,  but  not  with  aaa-triphenylcthane,  os-tetra- 
phenylethane,  toluene,  ethylbenzene,  tetraphenyl- 
methane,  and  s-diphenylcthane.  Potassium  in  liquid 
ammonia  reacts  similarly,  but  a  slight  action  on 
aaa-triphcnylcthanc  and  as-tetraphenylethane  is 
noted.  The  last-named  hydrocarbons  are  prepared 
from  potassium  triphenylmethide  and  methyl  iodide 
or  benzyl  chloride,  respectively,  in  liquid  ammonia. 
Hexaphenylethane  and  potassium  give  an  additive 
compound.  Benzyl  bromide  and  sodium  in  liquid 
ammonia  afford  a  red  solution  of  sodium  benzyl,  which 
reacts  with  benzyl  bromide,  forming  dibenzyl  (cf. 
Kraus  and  White,  A.,  1923,  i,  456). 

Successive  introduction  of  three  phenyl  groups  into 
methane  causes  a  progressive  increase  in  the  ionisation 
of  the  resulting  molecules.  This  is  contrary  to 
Kharasch  and  Marker’s  views  (A.,  1927,  165)  but  is  in 
accordance  with  those  of  Lewis.  H.  Burton. 

Highly  phenylated  aliphatic  nitro-compounds. 
E.  P.  Kohler  and  J.  P.  Stone  (J.  Amer.  Chem.  Soc., 
1930, 52,  761 — 768). — Magnesium  phenyl  bromide  and 
a-nitro-ap-diphenvlothylene  give  the  compound, 
CHPhyCPhlNO  (OMgBr) ,  which  on  acidification 
affords  aci  -  -  a  3  3  -triph  cnylethane,  m.  p.  91° 

(decomp.),  purified  through  its  sodium  salt,  m.  p. 
100 — 103°.  Attempted  methylation  of  this  salt  with 
methyl  iodide  gives  phenyl  diphenylmethyl  ketoxime, 
also  obtained  by  reduction  of  the  act-derivative  with 
aluminium  amalgam  in  moist  ether.  Treatment  of 
the  ad-compound  with  hydrochloric  acid  in  ethereal 
solution  affords  phenyl  benzhydryl  ketone;  no 
rearrangement  into  the  true  nitro-form  occurs.  When 
an  aqueous  solution  of  the  above  sodium  salt  is  boiled 
for  1  hr.,  a-nitro-oL$$-triphenylethane,  m.  p.  130°,  is 
produced.  This  is  extracted  from  an  ethereal  light 
petroleum  solution  with  methyl-alcoholic  sodium 
methoxide  as  the  ad -sodium  salt.  The  aci-derivative, 
its  sodium  salt,  or,  more  conveniently,  the  above  magne¬ 
sium  derivative  and  bromine  give  a-bromo-a-nitro-aS,^- 
triphenylelhane,  m.  p.  185°  (decomp.),  which  with 
methyl-alcoholic  sodium  methoxide  affords  a-nitrotri - 
phmylelhylene,  m.  p.  170°,  decomp.  a  few  degrees  above 
the  m ,  p .  This  is  oxidised  by  chromic  and  acetic  acids  or 
by  ozone  in  chloroform  to  benzophenone,  and  reduced 
by  zinc  dust  and  acetic  acid  to  phenyl  benzhydryl 
ketone.  The  nitrocthjdene  reacts  with  magnesium 
methyl,  ethyl,  and  benzyl'  iodides,  forming,  aci-a- 
nitro-x$fi-triphenylpropane,  m.  p.  120°  (decomp.),  aci- 
a.~nUro-a$$-triphmyl-n-butane,  m.  p.  120°  (decomp.), 
and  aci-a-nitro-a^y-tetraphcnylpropane,  m.  p.  140° 
(decomp.),  respectively.  These  resemble  oci-a-nitro- 
a ,38 - tripheny lethane  in  their  properties,  and  they  are 
not  rearranged  into  the  true  7ufro-derivatives,  which 


have  m.  p.  136°  (decomp.),  138°  (decomp.),  and  136° 
(decomp.),  respectively,  by  treatment  with  acids. 
When  the  sodium  salt  of  aci-a-nitro-apfS-triphenyl- 
propane  is  treated  with  methyl-alcoholic  hydrochloric 
acid,  3:4:  4-triphenylisooxazolinc,  m.  p.  142°  (N-eftf/l 
derivative  ferrickloride,  |FeCl4,  m.  p. 

110 — 111°),  is  produced.  H.  Burton. 

Action  of  hydrocyanic  acid,  hydrogen  chloride, 
and  aluminium  chloride  on  unsaturated  hydro¬ 
carbons.  H.  Wieland  and  E.  Dorrer  (Ber., 
1930,  63,  [B],  404—411 ;  cf.  Wieland  and  others,  A., 
1922,  i,  1033;  1925,  i,  779). — Since  unsaturated 
compounds  frequently  react  with  aluminium  chloride 
alone  in  various  directions  it  has  not  been  found 
generally  possible  to  cause  the  hydrocyanic  acid  to 
react  in  an  obvious  manner.  Thus  styrene  is  rapidly 
removed  from  its  action  in  the  form  of  metastvrene. 
Stilbene  yields  a  basic  compound  which  has  not  been 
definitely  characterised  and  a  bimolecular  hydrocarbon, 
presumably  1:2:3:  i-ietraphenyloyclobutane,  m.  p. 
118 — 119°.  Triphenylethylene  affords  a  halochromio 
additive  compound  with  aluminium  chloride  and  is  not 
further  changed.  as-Diphenylethylene  is  partly 
polymerised  to  1:1:3: 3-tetraphenylcycfobutane, 
partly  converted  into  cua-diphenylpropionitrile ,  b.  p. 
168 — 170710  mm.,  identified  by  hydrolysis  to  aa-di- 
phenylpropionic  acid,  m.  p.  172 — 173°  (au-diphenyl- 
propionamidc  has  m.  p.  103 — 104°) ;  as-diphenyi- 
ethane  is  also  produced.  The  intermediate  formation 
of  the  compound  NHIGEPCPhj-GH^Cl  is  assumed. 
cycfoHexene  in  presence  of  benzene  affords  phenyl- 
cyclohexane,  formamidocyc\ohexane,h.  p.  140 — 142°/10 
mm.,  m.  p.  39°,  and  two  weak  bases,  m.  p,  120 — 122° 
[hydrochloride,  m.  p.  242 — 244°  (decomp.)]  and  103— 
104°  ( hydrochloride ,  m.  p.  166 — 172°).  If  carbon 
disulphide  is  used  as  solvent,  cyclohexyl  chloride  and 
formamidocyolohexane  result.  Hydroxymethylone- 
camphor  yields  the  substance  (CnH1502)3Al. 

H.  Wren. 

Diphenyl  and  its  derivatives.  VI.  L.  Masca- 
relli  and  D.  Gatti  [with  E.  Jona  and  V.  Leoncini] 
(Gazzetta,  1929,  59,  867—877 ;  cf.  this  vol.,  205).— 
As  with  nitro-derivatives  of  benzene  (cf.  Meyer,  A., 
1916,  i,  134),  so  with  those  of  diphenyl,  the  action  of 
thionyl  chloride  at  a  suitable  temperature  effects 
replacement  of  the  nitro-groups  by  chlorine  atoms; 
at  a  low  temperature  tho  replacement  may  not  affect 
all  the  nitro-groups,  whilst  at  a  high  temperature 
substitution  of  the  hydrogen  atoms  of  the  benzene 
nuclei  may  also  occur.  When  treated  in  this  way, 
3  :  3'-dinitrodiphenyl  gives  3  :  3'-dichlorodiphcnyl 
(cf.  Cain,  J.C.S.,  1904,  85,  7),  3-chloro-3'-nitrodijihenyl, 
m.  p.  100 — 101°,  and  a  compound  ( ?  polychlorodi- 
phenyl),  m.  p.  188°.  2  : 2'-Dinitrodiphenyl  gives 

2 : 2'-diehlorodiphenyl  (cf.  Dobbie,  Fox,  and  Gauge* 
J.G.S.,  1911,  99,  1615).  4 : 4'-Dinitrodiphenyl 

gives  4 : 4'-dichlorodiphenyl,  and  a  4:4':  x-tri- 
chlorodiphenyl,  m.  p.  61°  (after  sublimation)  or  55— 
56°  (crystallised  from  acetic  acid)  (cf.  Raudnitz,  A., 
1927,453). 

Decomposition  of  diphenylcneiodonium  salts  by 
heat  has  been  investigated  with  the  object  of  obtaining 
new  diphenyl  derivatives,  especially  2 : 2'-dihalogenated 
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compounds  containing  two  different  lialogens.  Di- 
phcnyleneiodonium  hydroxide  gave  no  definite  result. 
The  fluoride,  m.  p.  166°,  gives  mainly  tarry  products ; 
the  cyanide,  browning  at  about  130°  and  decomposing 
at  146°,  decomposes  violently  when  heated,  giving 
only  traces  of  white  crystals ;  the  double  salts, 
C13H3KI,KCN,  m.  p.  175—180°,  and  C13H8NI,HCN, 
m.  p.  120°,  were  prepared,  as  also  were  the  following 
diphenyleneiodonium  salts :  carbonate,  m.  p.  163° 
(blackening  at  135 — '140°) ;  sulphate,  m.  p.  264°, 
decomp.  280 — 290°;  nitrate,  m.  p.  230°;  benzoate, 
browning  at  about  177°,  m.  p.  184°;  salicylate,  m.  p. 
188—189°.  T.  H.  Pope. 

Syntheses  of  benzofluorene  derivatives  and 
ring  closure  to  five-membered,  cai-bocyclic 
rings  by  aluminium  chloride.  E.  Clar  [with 
E.  Hempel]  (Ber.,  1930,  63,  [B],  512—517;  cf.  this 
vol.,  203). — Naphthalene  and  benzophenone  chloride 
are  converted  by  aluminium  chloride  in  benzene  into 
9-phenyl- 1  : 2-benzofluorene,  m.  p.  196°  (cf.  Ullmann 
and  Mourawrew-Winigradoff,  A.,  1905,  i,  642),  also 
prepared  by  distillation  of  3-hydroxy-9-phenyl-l  :  2- 
benzofluorene  with  zinc  dust.  If  the  benzene  solution 
obtained  at  0°  as  described  above  is  boiled  for  5  min. 
instead  of  20  min.,  the  product  is  9-phenyl-3  : 4-benzo- 
fluorene,  m.  p.  135 — 138°  (cf.  Ullmann  and  co-worker, 
loc.  cit.).  Oxidation  of  9-phenyl-l :  2-benzofluorine 
with  chromium  trioxide  in  glacial  acetic  acid  affords 
(?)  9-hydroxy-9-phenyl-2' :  S'-p-benzoquinono-l  :  2- 
;  fiuorene,  m.  p.  154°,  with  small  amounts  of  o-benzoyl- 
benzoic  acid.  Addition  of  aluminium  chloride  to  a 
solution  of  benzophenone  chloride  and  a-naphthol  in 
benzene  at  0°  and  subsequent  heating  of  the  mixture 
on  the  water-bath  affords  3-hydroxy-9-phenyl-\  :  2- 
benzofluorene,  m.  p.  240°  in  a  sealed  capillary,  also 
obtained  similarly  from  1-keto-l  :  4-diphenylmethyl- 
ene-1  :  4-dihydronaphthalene  (cf.  Clough,  J.C.S.,  1906, 
89,  774).  It  is  oxidised  by  potassium  persulphate  or 
sodium  hypobromite  in  aqueous 
Ph  [  |  alkaline  solution  to  ( ?)  the  com- 

a  A  y  pound  I,  m.  p.  207°,  and  by 

I  Y  Y  chromium  trioxide  in  boiling 

- \/-x  glacial  acetic  acid  to  2-o -benzoyl- 

(*•)  V  X0  phenyl-1  :  4-naphlhaquinone,  m.  p. 
318 — 319°.  3-Bromo-2-o-benzoylphenyl-l  :  4-naphlha- 
qtiinone,  m.  p.  224°,  is  described.  H.  Week. 

i  ns  -Alkyl  anthracenes  and  ‘  ‘  transannular 
tautomerism."  IX.  E.  de  B.  Barnett,  N.  F. 
Goodway,  and  J.  L.  Wiltshire  (Ber.,  1930,  63,  [B], 
172 — 478 ;  cf.  this  vol.,  202). — Technical  1  :  8-dichloro- 
anthraquinone  is  reduced  by  tin  and  hydrochloric  acid 
in  boiling  glacial  acetic  acid  to  a  mixture  of  4  :  5-  and 
1 : 8-dichloro-9-anthrones  which  are  separated  from 
one  another  by  treatment  with  acetone.  1  :  8-Di- 
chloroanthrone  is  converted  by  magnesium  methyl 
iodide  into  1 :  8-dichloro-9-methyl-9 :  10-dihydroanthran- 
9-oi,  m.  p.  114°,  transformed  by  hydrochloric  acid  in 
glacial  acetic  acid  into  1 :  8-dichloro-9-melhylanlhracene, 
o.  p.  127°.  The  last-named  compound  is  transformed 
by  bromine  in  carbon  disulphide  into  1  :  8-dichloro-10- 
"tomo-9-methylene-9  :  10-dihydroanlhracene,  m.  p.  209° 
(decomp.),  which,  with  calcium  carbonate  and  methyl 
aicokol,  affords  1  :  S-dichloro-10-melhoxy-9-mcthylene- 


9  :  10-dihydroanlhracene,  m.  p.  131°.  Similarly,  1  :  8- 
dichloro-9-benzyl-9  :  10-dihydroanthran-9-ol,  m.  p.  164° 
after  softening,  passes  by  loss  of  water  into  1  :  8 -di- 
chloro-9-benzylanthracene,  m.  p.  129°.  The  last-named 
substance  appears  to  yield  1  :  8-dichloro-\0-bromo-9- 
benzylidene-9 : 10-dihydroanthracene,  m.  p.  206° 
(decomp.),  which  affords  1  :  8-dichloro-10-melhoxy-9- 
benzylidene-9  :  10-dihydroanthracene,  m.  p.  137 — 138°. 

4 : 5-Dichloroanthrone  and  magnesium  methyl 
iodide  yield  a  difficultly  puriliable  dihydroanthranol, 
dehydrated  to  4  :  o-dichloro-9-methrjlanthracene,  m.  p. 
153°,  transformed  by  bromine  in  carbon  disulphide 
into  4 : 5-dichloro-9-broniomethylanthracene,  m.  p. 
203 — 206°  (decomp.),  from  which  4 : 5-dichloro-9- 
acetoxymethylanthracene,  m.  p.  164°,  and  4  :  5-dichloro- 
9 -methoxy  methylanthracene,  m.  p.  179°,  are  derived. 
4  :  5-Dichloro-9-bcnzyl-9  :  10-dihydroanlhran-9-ol,  m.  p. 
162°,  and  4  :  5-dichloro-9-benzylanthracene,  m.  p.  162°, 
are  described.  4 : 5-Dichloro-9-u-bromobenzylanlhr- 
acene,  m.  p.  203°  (decomp.),  is  converted  into  4 : 5-di- 
chloro-9-u-acetoxybenzylanthracene,  m.  p.  155°,  and 
4  :  5-dichloro-9-u-methoxybenzylanthraccne,  m.  p.  145°. 

H.  Wren. 

Mechanism  of  the  formation  of  ruhrene  : 
new  synthesis.  C.  Moureu,  C.  Dufratsse,  and 
N.  Drisch  (Compt.  rend.,  1930,  190,  548 — 550). — 
Phosphorus  pentacliloride  converts  phenyl  p-phenyl- 
styryl  ketone  into  an  unstable  chloro-compound,  which 
could  not  be  isolated,  since  moisture  readily  reconverts 
it  into  the  original  ketone,  but  it  loses  1  mol.  of 
hydrogen  chloride  when  heated  with  an  alcoholic 
solution  of  potassium  acetate,  giving  another,  more 
stable,  oil  which  is  converted  into  pure,  crystalline 
rubrene  on  heating  (30%  yield  calc,  on  original  ketone). 
Since  the  oily  intermediates  do  not  give  the  reactions 
(A.,  1923,  i,  921 ;  1927,  355)  characteristic  of  the 
acetylenic  derivative  CPh2Cl-CiCPh  from  which 
rubrene  has  previously  been  prepared  (A.,  1926,  945), 
the  synthesis  now  described  represents  a  new  method 
for  the  formation  of  this  hydrocarbon. 

J.  W.  Baker. 

Trianilinoethylene.  I.  Synthesis  of  tri- 
anilinoethylene  and  some  of  its  derivatives. 
II.  Reaction  of  sulphur  on  trianilinoethylene. 
It.  Shibata  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32, 
282b,  283 — 284b). — I.  Condensation  of  trichloro¬ 
ethylene  and  aniline  gives  trianilinoethylene,  m.  p. 
147°  (decomp.)  (hydrochloride,  C2oH]9N3,2HC1,  m.  p. 
167°  (decomp.)].  The  monoacetyl  derivative,  m.  p. 
123°,  and  the  mono-  and  tetra-sulphonic  acids  were 
prepared. 

II.  Fusion  of  trianilinoethylene  (5  parts)  and  sulphur 
(1  part)  at  150°  for  40  min.  gives  an  orange  mass  from 
which  have  been  isolated  :  dithio-oxanilide,  m.  p. 
134-5 — 135°,  a  compound,  C20H19N3S,  m.  p.  102 — 104°, 
and  a  substance  C14H14N2,  probably  dianilinoethylene, 
m.  p.  132-5°.  Treatment  of  tritolylaminoetliylene  in 
the  same  way  gave  an  alkali-soluble  substance,  m.  p. 
200°,  and  a  compound,  insoluble  in  alkali,  m.  p.  136 — 
137°.  Oxidation  of  dithio-oxanilide  with  an  acetone 
solution  of  potassium  permanganate  at  the  ordinary 
temperature  gave  thio-oxanilide  and  oxanilide ;  oxid¬ 
ation  with  lead  peroxide  and  acetic  acid  yielded  phenyl- 
thioearbimide  and  a  substance  C14H10N2S2,  m.  p.  137°. 

A.  A.  Goldberg. 


Action  of  chloretone  and  potassium  hydroxide 
on  aromatic  primary  bases.  G.  Banti  (Gazzetta, 
1929,  59,  819 — 834;  cf.  Passerini  and  Banti,  A.,  1929, 
180). — The  action  of  solid  potassium  hydroxide  on  an 
alcoholic  solution  of  equimolecular  proportions  of 
aniline  and  trichloro-fert. -butyl  alcohol  gives  a-anilino- 
isobutyranilide,  m.  p.  loo — 157°,  in  poor  yield.  The 
low  m.  p.  indicates  the  a-position  of  the  anilino-group. 
The  formation  of  |3-anilinoisobutyric  acid  by  hydrolysis 
is  attributed  to  simultaneous  isomerisation.  With 
excess  of  trichloro-teri.-butyl  alcohol,  the  main  product 
is  p-anilinoisobutyrie  acid.  o-Phenylencdiamine,  tri- 
chloro-fert.-butyl  alcohol,  and  potassium  hydroxide 
yield  2-kcto-3  :  3-dimethyltetrahydroquinoxaline,  m.  p. 
175 — 176°,  which  is  partly  converted  by  ring-fission 
into  the  unstable  amino-acid  by  long  boiling  with 
hydrochloric  acid.  R.  K.  Callow. 


Imide  and  amide  chlorides  of  non-aromatic 
acids.  IV.  J.  von  Braun  and  H.  Silbermann 
(Ber.,  1930,  63,  [£],  498—502;  cf.  A.,  1927,  547).— 
Imide  chlorides,  CH2R-CC11NR'  and  CH3*CCKNR' 
(R=hydrocarbon  residue  or  halogen),  are  usually  so 
unstable  even  when  R'  is  an  aromatic  residue  that  a 
member  of  this  class  has  not  previously  been  isolated. 
If,  however,  a  substituent  is  present  in  the  orf&o-position 
to  the  nitrogen  atom  in  R',  the  product  becomes 
stabilised.  In  this  connexion  the  methoxyl  group  has 
little  influence ;  methyl  is  less  effective  than  chlorine 
and  bromine,  which  have  an  almost  equal  action. 

Acct-o-toluidide  is  converted  by  1  mol.  of  phos¬ 
phorus  pentachloride  at  0°  into  a  mixture  of  acet- o- 
tolylimide  chloride,  b.  p.  60°/0T  mm.,  95 — 97°/14  mm. 
(stable  at  the  ordinary  temperature  and  rapidly 
hydrolysed  by  water  to  acet-o-toluidide),  and  the 
hydrochloride  of  the  amidine  base, 
C0HJ\Ie-N:CMe-N(C6H4Me)-CCi:CH2,  m.  p.  50°.  The 
yield  of  imide  chloride  is  diminished  by  prolongation 
of  the  reaction,  whereas  that  of  the  hydrochloride  is 
increased ;  more  than  50%  of  imide  chloride  has  not 
been  obtained.  Chloroacet-o-tolylimide  chloride,  b.  p. 
126 — 128°/13  mm.,  is  obtained  in  rather  better  yield 
from  ehloroacet-o-toluidide.  Aceto-o-chloroanilide 
yields  acet-o-chlorophenylimide  chloride,  b.  p.  Ill — 
114°/14  mm.,  and  the  chlorinated  amidine, 
CGH4Cl-N:Cl\Ie-N(C(.H4Cl)-CCi:CH2,  m.  p.  85°.  Chloro- 
acet-o-chloroanilide  is  converted  slowly  and  almost 
quantitatively  into  ckloroacet-o-chlorophenylimide 
chloride,  b.  p.  144 — 147°/14  mm.,  the  stability  of 
which  is  indicated  tjy  the  difficulty  of  transforming 
it  into  dichloroacet-o-ehlorophenylimide  chloride. 
o-Bromoacctanilide  affords  a cd-o-bromo phenylim ide 
chloride,  b.  p.  142 — 143°/12  mm.,  and  the  amidine, 
CcH4Br-N:CMe-N(C?H4Br)-CCi:CH2,  m.  p.  100°. 
Chloroacet-o-bromophenylimide  chloride  has  b.  p.  134 — 
138°/0-5  mm.  Chloroacet-o-anisidide  yields  a  small 
amount  of  the  corresponding,  very  unstable  imide 
chloride,  whereas  acct-o-anisidide  yields  almost 
exclusively  the  hydrochloride  from  which  the  amidine. 
OMe-C6H4-N:CMe-N(C6H4-OMe)-CCi:CH2,  m.  p.  7S°,' 
is  isolated.  H.  Wren. 


Nitrous  acid  as  a  nitrating  agent.  I.  Nitra¬ 
tion  of  dimethyl-p -t oluidine .  H.  H.  Hodgson 
and  A.  Kershaw  (J.C.S.,  1930,  277— 280).— Nitrous 
acid  nitrates  dimethyl-p-toluidine  in  the  o-position  to 


the  dimethylamino-group,  whereas  in  the  normal 
nitration  process  the  nitro-group  enters  the  corre¬ 
sponding  m-position.  An  explanation  is  advanced 
involving  the  formation  of  an  additive  complex  of 
nitrous  acid  and  dimethyl-p-toluidine,  which  renders 
the  nitrogen  atom  of  the  nitrous  acid  less  positive; 
hence  the  free  nitrous  acid  in  solution  oxidises  the  acid 
part  of  the  complex  to  nitric  acid,  being  itself  reduced 
to  nitric  and  nitrous  oxides.  The  3-carbon  atom  being 
activated  by  formation  of  the  complex,  nitration 
occurs  in  this  position  (cf.  Lapworth  and  Robinson, 
A.,  1929,  546). 

Dimethyl -p-toluidine  when  mixed  with  solid  picric 
acid  or  an  alcoholic  solution  of  it  develops  an  intense 
red  colour,  which  soon  becomes  yellow,  the  picrale, 
m.  p.  128°,  crystallising.  This  may  be  due  to  the 
transient  formation  of  the  salt  of  the  oci-form  of 
the  picric  acid.  Dimethyl-p-toluidine  treated  with 
sodium  nitrate  in  aqueous  hydrochloric  acid  gives 
a  little  N-nitrosomethyl-p-toluidine,  m.  p.  49-5°  (Bam¬ 
berger  and  Wulz,  A.,  1891,  1202,  give  m.  p.  52 — 53°), 
and  3-nilrodimethyl-p-toluidine,  red,  m.  p.  26°,  in  about 
80%  yield  (picrate  m.  p.  129°).  The  orientation  of 
this  latter  compound  is  established  by  its  identity  with 
the  reaction  product  of  4-chloro-3-nitrotoluene  and 
dimethylaminc.  When  nitrated  in  concentrated  sul¬ 
phuric  acid,  dimethyl-p-toluidine  gives  2-nitrodimethyl- 
p-toluidine,  vermilion,  m.  p.  37°  ( picrate ,  m.  p.  141 — 
143°),  in  almost  theoretical  yield.  Dimethylaniline 
picrate ,  m.  p.  159°,  o-nitrodimethylaniline  picrate,  m.  p. 
103°,  and  m-nitrodimethylaniline  picrate,  m.  p.  119°,  are 
described.  H.  A.  Piggott. 

Catalytic  hydrogenation  of  fluorene  and 
derivatives.  K.  Nakamura  (Proc.  Imp.  Acad. 
Tokyo,  1929,  5,  469 — 472). — Fluorenoneoxime  is 
reduced  by  the  calculated  amount  of  hydrogen  in 
presence  of  Adams’  platinum  catalyst  to  a-9 -amino- 
hexahydrofluorene,  b.  p.  130 — 131°/6  mm.,  df  1-026, 
«g  1-54108  (hydrochloride,  m.  p.  236°;  acetate,  m.  p. 
147 — 148°;  picrate,  m.  p.  175°;  phenylurethane,  m.  p. 
213 — 214°;  chloroplatinate,  decomp.  203 — 204°; 
chloroaurate,  decomp.  148 — 149°;  benzoyl  derivative, 
m.  p.  170—171°),  a  fl- modification ,  b.  p.  134 — 135°/11 
mm.,  df  1-044,71$  1-56189  ( hydrochloride ,  m.  p.  306°; 
acetate,  m.  p.  179 — 180°;  picrate,  m.  p.  196 — 197°; 
phenylurethane,  m.  p.  253°;  chloroplatinate,  decomp. 
232°;  chloroaurate,  decomp.  195°;  benzoyl  derivative, 
m.  p.  223°;  acetyl  derivative,  m  p.  202 — 203°),  and 
hexahydrofluorene.  Further  hydrogenation,  using  an 
active  catalyst,  gives  9-aminododecahydrojhiorene 
[hydrochloride,  m.  p.  323 — 324°;  acetate,  m.  p.  1S9— 
190°;  picrate,  m.  p.  210 — 211°;  hydrogen  tartrate 
(+MeOH),  m.  p.  191°;  chloroplatinate,  decomp. 
238 — 239° ;  benzoyl  derivative,  m.  p.  203 — 204°; 
acetyl  derivative,  m.  p.  16S — 169°],  more  conveniently 
prepared  by  heating  aminohexahydrofiuorene  with 
concentrated  halogen  acid  at  150 — 160°  for  6  brs. 
The  hexahydroamines  contain  one  benzene  nucleus 
intact,  since  they  do  not  decolorise  bromine  in  acetic 
acid  and  are  oxidised  by  permanganate  to  o-phtbalic 
acid,  oxalic  acid,  carbon  dioxide,  and  ammonia.  The 
a-base  gives  with  acetyl  chloride  the  acetyl  derivative 
of  the  (3-base  and  with  benzoyl  chloride  equal  amounts 
of  the  a-  and  (3-benzamido-derivatives.  The  ready 
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isomerisation  suggests  that  the  bases  differ  only  in  the 
configuration  of  the  amino-group.  Resolution  of 
a-9-aminohexahydrofluorene  using  tartaric  acid  gives 
(h,  [aJ'S8  +12-03°  [hydrogen  tartrate,  (+MeOH),  m.  p. 
206°],  and  1-,  [a]”'1'  —11-98°  ( hydrogen  tartrate-,  m.  p. 
223—224°),  forms.  Hydrogenation  of  fluorene  or, 
better,  fluorenoneoxime  with  palladium  oxide- 
palladium  gives  hexahydrofluorene.  With  the 
platinum  catalyst  fluorene  gives  mainly  dodecahydro- 
fluorene  (cf.  Ipatiev,  A.,  1909,  i,  466). 

H.  E.  E.  Notton. 

Reduction  of  o-nitrotoluene.  P.  S.  Varma 
and  Y.  A.  Rao  (J.  Indian  Chem.  Soc.,  1929,  6,  915— 
924). — Good  yields,  up  to  88%,  of  o-azoxytoluene 
are  obtained  when  o-nitrotoluene  is  reduced  with  an 
excess  of  magnesium  powder  in  a  solution  of  equal 
volumes  of  saturated  ammonium  chloride  and  methyl 
or  ethyl  alcohol  (cf.  Zechmeister  and  Rom,  A.,  1926, 
720);  proportionally  larger  yields  are  obtained  with 
ethyl  alcohol.  The  ammonium  chloride  cannot  be 
replaced  by  sodium  or  aluminium  chlorides ;  the  yield 
is  diminished  when  ammonium  sulphate  is  used. 
Varying  amounts  of  the  azoxy-derivative  are  formed 
with  the  following  reducing  agents :  hydrogen 
sulphide  in  ammoniacal  solution ;  zinc  dust  and 
ammonium  chloride ;  zinc  dust,  aluminium  wire,  and 
stannous  chloride  in  aqueous-alcoholic  sodium  hydr¬ 
oxide  solution.  o-Azotoluene  is  best  prepared  from 
o-nitrotoluene  and  zinc  dust  in  alcoholic  sodium 
E  hydroxide  solution;  35 — 48%  yields  are  obtained 
with  sodium  methoxide  or  ethoxide  solutions.  Re¬ 
ly  Auction  of  o-nitrotolueno  with  aluminium  powder  and 
■  methyl-alcoholic  sodium  hydroxide  solution  or,  better, 
of  azotoluene  with  methyl-alcoholic  ammonium  sul¬ 
phide  affords  hydrazotoluene  (74 — 94%  yield).  Re¬ 
duction  of  o-nitrotoluene  with  aqueous-alcoholic 
sodium  disulphide  gives  a  70%  yield  of  o-toluidine, 
also  formed  in  80%  yield  from  the  hydrazo-deriv- 
ative,  stannous  chloride,  and  hydrochloric  acid. 

H.  Burton. 

1-  and  2-Substituted  semicarbazides.  1-  and 
2-Benzylsemicarbazides.  J.  Leboucq  (J.  Pharm. 
Chim.,1930,[viii],ll,200 — 207). — The  substance,  m.p. 
135°,  obtained  from  benzylhydrazine  and  potassium 
cyanate  and  described  as  2-benzylsemicarbazide  by 
Busch,  Opfermann,  and  Walther  (A.,  1904,  i,  628:  cf. 
Curtius,  1900,  i,  610),  possesses  this  constitution,  since 
it  condenses  readily  with  aldehydes  and  ketones  and 
reacts  with  a  second  mol.  of  potassium  cyanate  to  give 
benzylhydrazodicarboxylamide,  m.  p.  265°  (Maquenne 
block) .  The  electropolar  nature  of  the  substituent  is  re¬ 
garded  as  determining  the  point  of  attack  (NH2  or  NH) 
of  the  cyanate  molecule  in  the  production  of  substituted 
semicarbazides  from  substituted  hydrazines ;  electro¬ 
negative  radicals  such  as  phenyl  direct  attack  on  the 
V  group,  whilst  less  electronegative  groups  such  as 

methyl  or  ethyl  determine  reaction  with  the  NH 
group.  The  following  benzylsemicarbazones  are 
,  described  :  benzaldehyde-,  m.  p.  159-5 — 160° ; 

j  '■ fonamaldehyde -,  m.  p.  200° ;  anisaldehyde-,  m.  p. 

183-5 — 164°;  acetone-,  m.  p.  155°;  cyclohexanone-, 
i  ^-P-  165°;  ■pyruvic  acid-,  in.  p.  214°. 
i  C.  W.  Shopper. 

i  Oxidation  processes  determined  by  normal 

|  “lazohydrates.  A.  Anqeli  and  Z.  Jolles  (Atti 
i  II 


R.  Accad.  Lincei,  1929,  [vi],  10,  320 — 322 ;  cf.  A., 
1929,  1290). — Benzenediazonium  chloride  oxidises 
ferrous  to  ferric  hydroxide,  with  formation  of  benzene, 
doubtlessderived  from  the  phenyldi-imide  first  formed ; 
azobenzenc ;  and  phenyl  azide,  which  probably  results, 
together  with  aniline,  from  decomposition  of  the 
dimeride  of  phenyldi-imide.  When  treated  with 
benzenediazonium  chloride,  hydrogen  peroxide  gives 
nitrogen  and  oxygen ;  hydroxylamine,  a  gas  consisting 
almost  entirely  of  nitrogen;  potassium  ferrocyanide, 
the  ferricyanide ;  ammonium  sulphide,  a  precipitate 
of  sulphur.  T.  H.  Pope. 

Catalytic  decomposition  of  diazo-compounds 
with  copper  sulphide.  J.  S.  P.  Blumberger  (Rec. 
trav.  chim.,  1930,  49,  257 — 258). — The  action  of  a 
moist,  freshly  prepared,  paste  of  cupric  sulphide  on 
benzene-,  toluene-,  y?-sulphobenzene-,  and  o-carboxy- 
benzene-diazonium  compounds  gives  a  dark-coloured, 
resinous  mixture  of  products  and  this  reagent  is,  there¬ 
fore,  of  no  preparative  value  for  the  catalytic  decom¬ 
position  of  diazonium  compounds.  Since  cuprous 
sulphide  behaves  similarly  it  is  inferred  that  the 
structure  of  cupric  sulphide  is  Cu2S-S. 

J.  W.  Baker. 

Action  of  aluminium  chloride  and  metallic 
aluminium  on  hydroxy-compounds.  I.  T. 
Postovski  and  B.  P.  Lugovkin  (J.  Russ.  thys.  Chem. 
Soc.,  1929,  61,  1279 — 1284). — The  thermal  treatment 
of  phenols  in  the  presence  of  anhydrous  aluminium 
chloride  and  metallic  aluminium  was  investigated  to 
ascertain  the  effect  of  catalytically  cracking  primary 
tars  from  brown  coal,  which  arc  rich  in  phenolic 
compounds.  Phenol  itself,  on  boiling  for  50  hrs.  in 
presence  of  the  catalyst,  was  aim  os  t  entirely  unchanged , 
a  small  quantity  only  of  phenyl  ether  being  formed. 
»i-Cresol,  under  similar  conditions,  yielded  3  :  6-di- 
methylxanthen,  m.  p.  200 — 201  °,  together  with  a 
little  di-m-tolyl  ether,  b.  p.  282 — 287°.  On  boiling 
benzhydrol  with  metallic  aluminium  for  10  hrs.,  tetra- 
phenylethane,  m.  p.  207 — 208°,  and  diphenylmethane, 
m.  p.  26 — 27°,  were  obtained.  Further  boiling  of  the 
latter  for  16  hrs;  with  aluminium  gave  only  a  small 
quantity  of  tetraphenylethane.  With  benzoin  and 
benzylaniline,  respectively,  in  the  presence  of  metallic 
aluminium,  lepidenc  (tetraphenylfuran),  m.  p.  172°, 
and  a  mixture  of  aniline  and  benzaldehyde  were 
obtained.  M.  Zvegintzov. 

Univalent  oxygen.  V.  Dehydrogenation  of 
o-cresol.  S.  Goldschmidt,  E.  Schulz,  and  H. 
Bernard  (Annalen,  1930, 478, 1 — 21). — When  o-cresol 
in  dilute,  moist  ethereal  solution  containing  acetic  acid 
is  treated  with  excess  of  lead  dioxide  an  intensely 
bluish-red  product  is  formed ;  this  is  reduced  to 
a  colourless  leuco-compound  by  phenylhydrazine  or 
hydrazobenzene.  The  filtrate  from  the  oxides  of  lead 
is  run  into  phenylhydrazine.  After  removing  excess 
of  phenylhydrazine,  o-cresol  is  removed  by  distillation 
in  steam.  Di-o-cresol  (4  :  4' -dihydroxy-3  :  3'-di- 
methyldiphenyl)  separates  from  the  aqueous  portion 
of  the  residue,  and  further  amounts  are  obtained  in 
the  subsequent  fractionation.  It  is  oxidised  by  lead 
dioxide  to  3:3'-  dimethyl  -4:4'-  diphenoquinone, 
decomp.  150°  without  melting.  The  remainder  of  the 
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product  is  fractionated  by  extraction  with  light 
petroleum  and  distillation  of  the  extracts.  The  leuco- 
compound,  C21H20O3,  b.  p.  1S6 — 195°/0-15  mm. 
(slight  decomp.),  decomp.  200°,  is  a  resin  which  yields 
with  lead  dioxide  the  bluish-red  product.  The  latter 
has  the  properties  of  an  aroxvl  (A.,  1922,  i,  1148).  It 
is  stable  to  atmospheric  oxygen,  reacts  at  low  tem¬ 
peratures  with  hydrazobenzene,  and  is  decolorised  by 
triphenylmothyl.  The  equilibrium  mixture  of  radical 
and  dimeride  appears  to  contain  about  70— 90%  of 
the  former,  independently  of  the  concentration. 

The  leuco-compound  is  soluble  in  sodium  hydroxide, 
and  contains  one  hydroxyl  group  (Zercvitinov).  It  is 
stable  to  hydriodic  acid,  but  prolonged  treatment  with 
sodium-potassium  alloy  yields  about  8%  of  o-cresol. 
It  is  probably,  therefore,  a  hydroxy-derivative  of  a 
trinuclear  aromatic  ether.  The  formation  of  such  a 
compound  is  explicable  on  the  hypothesis  that  the 
oxidation  of  o-cresol  proceeds  according  to  the  scheme : 


R-C6H4-OH  - 


followed  by  the  formation  from  II  of  a  dianthrone  and 
finally  a  diphenol,  or  from  I  and  II  of  a  dehydrophenol 
and  finally  a  hydroxydiphenyl  ether.  The  last  com¬ 
pound  may  then,  for  example,  yield  an  aroxyl  which 
condenses  with  II. 

Two  of  the  possible  isomeric  hydroxy-trinuclear 
ethers  have  been  synthesised  and  found  not  to  be 
identical  with  the  leuco-compound.  Fusion  of 
o-cresol  and  4-bromo-o-cresol  methyl  ether  with 
potassium  hydroxide  and  copper  powder  yields 
4-methoxy-3  :  2' -dimethyldiphenyl  ether,  m.  p. ”  44 — 
44-5°,  b.  p.  170 — 179°,/11  mm.  Demethylation  of  this 
by  boiling  with  hydriodic  acid  yields  the  4 -hydroxy- 
compound,  m.  p.  46°,  b.  p.  188 — 191°/11  mm.,  also 
obtamed  in  poor  yield,  accompanied  by  di-o-cresol, 
from  o-cresol  and  4-bromo-o-cresol.  An  unstable  blue 
colour  is  obtained  by  treatment  of  the  hydroxy-ether 
with  lead  dioxide,  indicating  the  formation  of  an 
aroxyl.  Condensation  with  4-bromo-o-cresol  methyl  • 
ether  yields  2-methoxy-5  :  5 '-tritolyl  ether, 
C6HJVIe-0*C8H4Me-0-C6H4Mc-OMe,  m.  p.  49-5—50°, 
b.  p.  179 — 191°/0-3  mm.  The  latter  reacts  with  lead 
dioxide  to  give  a  blue  colour  which  fades,  and  finally  a 
red  colour.  Condensation  of  o-cresol  with  4 :  6-di- 
bromo-o-oresol  methyl  ether  yields  2-melhoxy-3  :  5  -di- 
o-tolyloxytoluene,  b.  p.  165 — 177°/0-2  mm.,  which 
yields  the  hydroxy-ether,  b.  p.  173 — 181°/0-2  mm., 
which  gives  a  weak  reddish-yellow  colour  on  oxidation. 
Condensation  of  2-hydroxy-5  : 5'-tritolyl  ether  with 
4-bromo-o-cresol  methyl  ether  yields  2-methoxy- 
5:5':  5" -tetratolyl  ether,  b.  p.  220 — 238°/0-13  mm., 
which  is  demethylated  to  give  a  product  which  gives 
the  same  colour  changes  on  oxidation  as  2-hydroxy- 
5  :  5'-tritolyl  ether.  R.  K.  Callow. ” 

[Action  of  potassium  persulphate  on  p-cresol 
in  neutral  solution.]  H.  Raudnitz  (Ber.,  1930, 
63,  [JS],  517 — 518). — In  reply  to  Wolffenstein  (Z. 
angew.  Chem.,  1929,  42,  1150),  it  is  shown  that  the 
product  of  the  action  is  3  :  3'-di-p-cresol,  m.  p.  153° 
(cf.  Pummcrer  and  others.  A.,  1922,  i,  1161). 

H.  Wren. 


Variation  of  phenol  coefficients  in  homo¬ 
logous  series  of  phenols.  C.  E.  Cotjlthard, 
J.  Marshall,  and  F.  L.  Pyman  (J.C.S.,  1930,  280— 
291). — The  phenol  coefficients  of  homologous  series  of 
p-M-alkylphenols,  4-n-alkyl-»i-cresols,  3-  and  5-n-alkyl- 
o-cresols,  and  4-w-alkylguaiacols  have  been  deter¬ 
mined  by  the  Rideal-Walker  method  in  dilute  sodium 
hydroxide  solutions.  The  values  for  the  p-w-alkyl- 
phenols  are  in  general  much  less  than  for  the  corre¬ 
sponding  n-alkylcresols  and  those  for  the  n-alkyl- 
guaiacols  are  comparatively  trivial.  In  every  case 
they  rise  to  a  maximum  at  the  n-amyl  compounds  and 
then  decrease.  Of  particular  interest  is  4-n-amyl- 
m-crcsol  on  account  of  its  high  phenol  coefficients 
against  B.  typhosus  and  various  strains  of  Strepto¬ 
coccus  and  Staphylococcus,  combined  with  a  com¬ 
paratively  low  toxicity.  The  requisite  alkyl  deriv¬ 
atives  were  all  prepared  by  reduction  of  the  corre¬ 
sponding  ketones  by  Clemmensen’s  method,  the  latter 
being  obtained  by  condensation  of  the  appropriate 
acid  and  phenol,  using  zinc  chloride  (Nencki — I)  or 
phosphoryl  chloride  (II),  or  by  the  isomerisation  of 
phenyl  esters  by  aluminium  chloride  (Fries — III)  or 
zinc  chloride  (Pope — IV).  The  following  new  acyl- 
phenols  were  obtained  by  method  I  in  yields  of 
5 — 10%:  p -n-valeryl-,  b.  p.  210°/15  mm.,  m.  p.  62— 
63°;  p-n-hexoyl-,  m.  p.  63 — 64°;  p-n -lieptoyl-phenol, 
b.  p.  220° /15  mm.,  m.  p.  93 — 94°  ( benzoate ,  m.  p.  92— 
93°).  The  Fries  isomerisation  (III)  was  used  to  obt  ain 
(yields  good  in  general) :  o-n-butyrylphenol,  b.  p. 
124 — 126°/14  mm.,  m.  p.  8°  {phenylhydrazone,  yellow, 
m.  p.  85 — 87°);  p-n-butyrylphenyl  benzoate,  m.  p. 
106—107°;  o-n -hexoylphenol,  b.  p.  145 — 147°,  m.  p. 
22°  ( phenylhydrazone ,  m.  p.  102 — 103°) ;  o-n -lieptoyl- 
phenol,  b.  p.  172 — 174°/20  mm.,  m.  p.  24°  {phenyl¬ 
hydrazone,  m.  p.  91 — 92°);  5-acetyl-o-tolyl  benzoate, 
m.  p.  79 — 80°;  3-n-bulyryl-o-cresol,  b.  p.  143°/11  mm. 
{oxime,  m.  p.  87 — 8S° ;  phenylhydrazone,  m.  p.  157 — 
158°);  5-n-butyryl-o-cresol,  b.  p.  195 — 200°/15  mm., 
m.  p.  132—133°  {phenylhydrazone,  m.  p.  110°); 
3-n-valeryl-o-cresol,  b.  p.  143 — 145°/15  mm.,  m.  p.  18° 

{ phenylhydrazone ,  m.  p.  116 — 118°);  5-n-valeryl-o- 
cresol,  b.  p.  205°/15  mm.,  m.  p.  103 — 104°  {phenyl¬ 
hydrazone,  m.  p.  120 — 121°;  benzoate,  m.  p.  72 — 73°); 
3-n-hexoyl-o-cresol,  b.  p.  152 — 154°/15  mm.,  m.  p.  23“ 
{phenylhydrazone,  m.  p.  93 — 94°) ;  5-n-hexoyl-o-cresol, 
b.  p.  200— 205°/15  mm.,  m.  p.  79 — 80°  when  free  from 
benzene  of  crystallisation  {benzoate,  m.  p.  59 — 60°); 
3-n-butyryl-p-cresol-oxime,  m.  p.  96 — 97°,  and  -phenyl¬ 
hydrazone,  m.  p.  141 — 142°;  3-n-valeryl-p-cresol, 
made  but  not  characterised  by  Wittig  (A.,  1926,  300), 
b.  p.  144— 1450/15  mm.,  m.  p.  32—33°  {phenyl¬ 
hydrazone,  m.  p.  113 — 115°) ;  3-n-hexoyl-p-cresol,  b.  p- 
150 — 152°/15  mm.,  m.  p.  19°  {phenylhydrazone,  m.  V- 
110 — 112°).  Isomerisation  of  ra-tolyl  esters  at  the 
ordinary'  temperature  in  nitrobenzene  solution  gives 
mainly  the  4-acyl-m-eresol,  the  yield  of  6-compound 
being  negligible.  In  this  way  were  prepared  the 
following  acvl-m-cresols  :  4 -propionyl-  {oxime,  in.  P- 
103 — 104°) ;  6-n-butyryl-,  m.  p.  97—98°;  4-n -bvtyryl-, 
b.  p.  142 — 144°/15  mm.,  m.  p.  17°  {oxime,  m.  p.  74— 
75°;  jihenylkydrazone,  m.  p.  95 — 97°);  4-n -valeryl-, 
b.  p.  152 — 1540/15  mm.,  m.  p.  16°;  4-n-hexoyl-,  b.  p- 
162— 164°/15  mm.,  m.  p.  23—24°  {phenylhydrazone, 
m.  p.  92 — 93°),  and  i-n-heptoyl-m-cresol,  b.  p.  172— 
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174°/I5  mm,  m.  p.  18°.  The  yields  of  4-compound 
varied  from  84  to  93%.  The  following  4-acjd- 
guftiacols  were  obtained  in  a  similar  manner  and 
isolated  as  aluminium  chloride  double  compounds  in 
yields  of  50%  and  upwards  :  4 -propionyl-,  b.  p.  ISO — 
185°/15  mm.,  m.  p.  61 — 62°  (i benzoate ,  m.  p.  108— 
110°;  p-nitrophenylhydrazone,  m.  p.  151 — 152°); 
i-n-butyryl -,  b.  p.  185 — 195°/15  mm.,  m.  p.  54—55° 
(benzoate,  m.  p.  75 — 77°  ;  phenylhydrazone,  m.  p.  91 — 
92°) ;  4-n -valeryl-,  b.  p.  195 — 197°/15  mm.,  m.  p.  60 — 
62°  (benzoate,  m.  p.  85 — S7°) ;  .and  4-n -hexoyl- 
guaiacol,  b.  p.  212 — 215°/15  mm.,  m.  p.  60 — 62° 
(benzoate,  m.  p.  54 — 55°) ;  also  4-n -valerylpyrocatechol, 
b.  p.  230— 240°/15  ‘mm.,  m.  p.  143—144°,  and 
4-n-hexoylpyrocatecliol,  b.  p.  240 — 250°/15  mm.,  m.  p. 
93—94°.  The  pho3phoryl  chloride  method  (II)  was 
used  for  j'soacetovanillone  ( phenylhydrazone ,  m.  p. 
102°;  benzoate,  m.  p.  141 — 142°),  5-propionyl- 
guaiacol,  m.  p.  93 — 94°  (benzoate,  m.  p.  96 — 98°),  and 
o-n-bulyrylguaiacol,  m.  p.  81 — 82°.  No  new  products 
are  described  as  obtained  by  method  IV. 

These  various  acylphenols  were  reduced  to  alkyl- 
phenols  with  amalgamated  zinc  and  dilute  hydro¬ 
chloric  acid.  p-n-Butylphenol,  m.  p.  12°  (benzoate, 
m.  p.  24 — 25°),  p-n-amylphenol,  m.  p.  18°,  4-w-propyl 
m-oresol,  m.  p.  16°,  and  4-?i-propylguaiacol,  m.  p.  16° 
are  described  in  a  crystalline  form  for  the  first  time. 
New  alkyl-phenols  are  :  p-n -hexyl-,  b.  p.  155°/15  mm., 
m.  p.  29°  ( benzoate ,  m.  p.  24°) ;  o -n-heptyl-,  b.  p.  163 — 
165715  mm. ;  p-n-heptyl-,  b.  p.  165°/15  mm.,  m.  p. 
24°  (benzoate,  m.  p.  32 — 33°);  p - n -prop ylphe nyl 
benzoate,  m.  p.  37 — 38°.  New  alkyl-o-cresols : 
3-n -butyl-,  b.  p.  117— 119°/15  mm.,  m.  p.  14°;  5-n- 
bulyl-,  b.  p.  127 — 129°/15  mm.,  m.  p.  24°;  3-n -amyl-, 
b.  p.  127 — 129°/15  mm.,  m.  p.  32°;  5-n -amyl-,  b.  p. 
137 — 1390/15  mm.,  m.  p.  28°;  3-n-hexyl-,  b.  p.  139 — 
141°/15  mm.,  m.  p.  8° ;  5-n -hexyl-,  b.  p.  147 — 149°/R> 
mm.,  m.  p.  5°.  New  alkyl-m-cresols :  4-n- butyl-,  b.  p. 
132 — 134°/15  nun.,  m.  p.  18°;  4-n -amyl-,  b.  p.  137— 
139°/15  nun.,  m.  p.  24° ;  4-n- hexyl-,  b.  p.  147— 149°/15 
mm.,  m.  p.  17°  ;  4-n-heptyl-,  b.  p.  153— 155715  mm., 
m.  p.  24°.  New  alkyl-p-cresols  :  3-n -butyl-,  b.  p. 
124-1260/15  mm.,  m.  p.  19° ;  3-n -amyl-,  b.  p.  135— 
137°/15  mm.,  m.  p.  10° ;  3-n-hexyl-,  b.  p.  148 — 150°/15 
mm.,  m.  p.  30°.  New  alkylguaiacols  :  4-cthylguaiacyl 
benzoate,  m.  p.  58 — 59° ;  5-ethyl-,  b.  p.  130 — 132°/15 
mm.,  m.  p.  35 — 36°  (benzoate,  111.  p.  53°) ;  5-n-propyl- , 
b.  p.  132 — 134°/15  mm.,  m.  p.  21 — 22°;  4-n -amyl-, 
b.  p.  155 — 157°/15  mm. ;  and  4-n-hexyl-gvaiacol,  b.  p. 
165 — 167°/15  mm.  (benzoate,  m.  p.  82 — 83°). 

H.  A.  PlGGOTT. 

Reduction  of  nitropyrocatechols.  J.  E.  Eogle- 
song  and  I.  L.  Newell  (J.  Amcr.  Cliem.  Soo.,  1930, 
52,  834 — 837). — Nitration  of.  pyrocatechol  by  Wcscl- 
skv  and  Bencdikt’s  method  (A.,  18S2,  1200)  affords  an 
S0%  yield  of  the  3-  (5 — S%)  and  4-nitro-dcrivatives. 
Reduction  of  the  3-nitro-compound  with  tin  and 
hydrochloric  acid  gives  3 -aminopyrocatecliol,  111.  p. 
120 — 122°  (decomp.)  [hydrochloride,  m.  p.  196 — 202° 
after  darkening  at  160°;  ~N-acetyl  derivative,  m.  p. 
124 — 125°;  diacetyl  derivative,  m.  p.  167 — 168°; 
triacetyl  derivative,  m.  p.  97°],  which  is  readily 
oxidised  by  air.  The  free  base  is  isolated  from 
the  hydrochloride  by  decomposition  with  sodium 
hydrogen  carbonate  solution  in  an  atmosphere  of 


carbon  dioxide.  4-Aminopyrocatechol  is  prepared 
similarly'.  H.  Burton. 

Auto-oxidation  reactions.  Oxidation  of 
anethole  [i.soeugenol  and  isosafrole].  N.  A. 
Milas  (J.  Amer.  Chem.  Soc.,  1930,  52,  739 — 753). — 
An  apparatus  is  described  for  the  determination  of 
the  rate  of  absorption  of  oxygen  in  auto-oxidation 
reactions,  particularly  when  gaseous  products  arc 
being  evolved  during  the  change.  Application  of  the 
method  to  anethole,  isoeugenol,  and  isosafrole  shows 
that  there  is  an  abnormal  decrease  in  the  oxygen 
absorption  rate  before  any  appreciable  amounts  of 
the  substances  have  been  oxidised.  The  explanation 
suggested  is  that  a  rapid  polymierisation  occurs  during 
the  initial  stages  of  the  reaction.  Addition  of 
anthracene,  anthraquinone,  or  phenanthraquinone 
causes  an  inhibition  of  the  polymerisation  and  allows 
oxidation  to  proceed  at  a  relatively  high  rate.  With 
quinol  and  p-benzoquinone,  both  polymerisation  and 
oxidation  are  inhibited  during  the  early  stages  of  the 
reaction ;  as  soon  as  oxidation  begins,  polymerisation 
occurs  also.  Anthracene  also  inhibits  the  oxidation 
of  anisaldehyde  (formed  intermediately  from  anethole) 
selectively,  whilst  it  is  oxidised  inducedly  to  anthra¬ 
quinone.  Inhibitory  constants  of  various  substances 
are  calculated  from  the  relationship  involving  the 
maximum  absorption  rate,  the  concentration  of  the 
inhibitor,  and  the  time  necessary  for  the  oxidation  rate 
to  reach  a  maximum  value  (cf.  A.,  1929,  1019). 
Anisaldehyde  and  anthracene  have  almost  the  same 
constant.  Phenanthrene  causes  a  slight  acceleration 
of  the  auto-oxidation  of  anethole,  although  it  is 
oxidised  inducedly  first  to  phenanthraquinone  and 
then  to  diphenic  acid.  An  inhibitor  of  the  auto¬ 
oxidations  studied  is  not  necessarily  a  good  reducing 
agent  or  an  easily  oxidisable  substance.  Thus, 
anthraquinone,  which  is  unaffected  during  the 
oxidation  of  anethole,  is  a  better  inhibitor  than 
anthracene,  which  is  oxidised.  H.  Burton. 

Brucine  and  strychnine  salts  of  inositol- 
phosphoric  acids.  N.  Seligson  (Arch  Pharm., 
1930,  268,  104 — 113). — Previous  work  on  inositol- 
phosphoric  acids  is  criticised,  particularly  that  of 
Rather  (A.,  1917,  i,  315;  1918,  i,  212),  whose  “  com¬ 
pounds  ”  were  certainly  mixtures.  The  m.  p. 
(actually  temperatures  of  sintering  or  darkening)  are 
not  a  criterion  of  purity,  owing  to  decomposition. 
The  m.  p.  given  below  are  observed  by  plunging  the 
capillary  tube  into  a  hot  bath.  The  ratio  C :  P  of  the 
acids  cannot  be  accurately  determined  in  the  salts 
directly.  An  analytical  method  is  described  for 
determining  (a)  the  phosphorus  in  the  salt,  ( b )  the 
alkaloid  liberated  by  ammonia  and  extracted  by 
chloroform,  and  then  (c)  phosphorus,  and  (d)  carbon, 
in  aliquot  portions  of  the  residual  solutions.  In  a 
vacuum  the  salts  described  retain  3H20  at  the  ordinary 
temperature  and  lose  this  at  100°.  The  solubility 
relations  of  brucine  salts  are  more  favourable  than 
those  of  strychnine  salts  for  the  isolation  of  pure 
compounds,  particularly  of  the  hexaphosphoric  acid. 

Sodium  pliytate  is  prepared  from  phytin  by  a 
modification  of  Posternak’s  method  (A.,  1919,  i,  426), 
the  last  traces  of  iron  being  removed  by  treatment  of 
the  solution  with  hydrogen  sulphide  in  presence  of 
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copper  hydroxide  and  kaolin.  The  acidified  solution 
is  treated  with  the  calculated  amount  of  brucine,  when 
tctrabrucine  inositolhcxaphosphate, 
(!6H6(H2P04)c,4Brucine.27H20,  m.  p.  214—217°, 
separates,  which  generally  yields  the  tribrucine  salt 
(f-10H2O),  m.  p.  210 — 217°,  when  recrystallised  from 
hydrochloric  acid.  Either  of  these  yields,  when 
brucine  is  added  to  the  solution,  the  hexabrucine  salt 
(+24H20),  m.  p.  210 — 211°,  treatment  of  which  with 
chloroform  appears  to  give  soluble  and  insoluble 
modifications.  The  hexastrychnine  salt  (-f-?llH20), 
m.  p.  210 — 211°,  and  a  mixture  of  the  tetra-  and  penta- 
strychnine  salts,  m.  p.  230°,  are  also  described. 

R.  K.  Callow. 

Pairs  of  stereoisomeric  amino-alcohols. 
Separate  preparation  of  each  isomeride.  M. 
Tiffeneau,  J.  Lfcw,  and  E.  Ditz  (Compt.  rend.,  1930, 
190,  57 — 59). — In  continuation  of  previous  work  on 
glycols  (McKenzie,  Luis,  Tiffeneau,  and  Weill,  A.,  1929, 
1067),  stereoisomericles  of  the  amino-alcohols, 
OH*CRR',CHMe*NHa  have  been  separately  prepared 
by  varying  the  order  of  introduction  of  the  radicals 
by  the  action  of  Grignard  compounds  on  the  amino- 
ketones  R(or  R'J'COCHMe-NH,.  In  an  attempt  to 
extend  this  method  to  the  preparation  of  stereo- 
isomerides  from  ketones  R(or  R')-OOCH2-NH2>  only 
racemates  were  isolated. 

Interaction  of  magnesium  anisyl  bromide  and 
a-aminopropiophenone  hydrochloride  yields  | l-amino- 
a-pheuyl-a-anisyl-n-propyl  alcohol  ( a-isomeride ),  m.  p. 
77 — 78°  {hydrochloride,  m.  p.  264 — 266°;  picrate, 
m.  p.  19S — 199°).  The  p- isomeride ,  m.  p.  74 — 75° 
{hydrochloride,  m.  p.  255 — 257°;  picrate,  m.  p.  205°), 
is  obtained  from  magnesium  phenyl  bromide  and 
a-nmino-p-methoxypropiophenone.  hydrochloride,  m.  p. 
232°  (prepared  by  reduction  of  oxiniino-p-mcthoxy- 
propiophenone  with  stannous  chloride).  p-Amtno- 
a-plienyl-a-p-tolyl-w-propyl  alcohol  {a-isomeride),  in.  p. 
65 — 60°  {hydrochloride,  m.  p.  249 — 250° ;  picrate,  m.  p. 
209°),  is  obtained  from  magnesium  p-tolyl  bromide 
and  a-aminopropiophenone  hydrochloride,  and  the 
(3- isomeride ,  m.  p.  95°  (hydrochloride,  m.  p.  275°; 
picrate,  m.  p.  132°),  from  magnesium  phenyl  bromide 
and  a-amino-p-mcthylpropiophenone  hydrochloride, 
m.  p.  247°.  R.  K.  Callow. 

Reactivity  of  atoms  and  groups  in  organic 
compounds.  X.  Measurement  of  the  relative 
lability  of  linkings  by  rates  of  reactions  and 
temperatures  of  decomposition.  I.  Hydrogen- 
oxygen  linking  in  alcohols.  J.  F.  Norris  and 
R.  C.  Youno  (J.  Amor.  Chem.  Soc.,  1930,  52,  753 — 
701).-— Thermal  decomposition  of  a  series  of  triphenyl- 
methyl  alkyl  and  aralkyl  ethers,  CPhyOR,  affords  tri- 
phenylmetiiane  and  an  aldehyde  or  a  ketone  (cf.  A., 
1925,  i,  20)  according  as  "OR  is  a  primary  or  secondary 
alcoholic  residue.  The  temperature  of  decomposition 
is  well  defined  and  varies  between  216°  and  262°.  The 
order  of  decreasing  stability  is  found  to  be  (R=): 
methyl,  ethyl,  «- butyl,  isoamyl,  fi-phenylethyl, 
ft-propyl,  isobutyl,  benzyl,  isopropyl,  sec.-butyl. 
This  order  is  identical  (with  one  exception)  with  that 
previously  determined  (A,,  1925,  i,  626;  1927,  1166) 
from  the  velocities  of  the  reactions  between  the 
alcohols,  R-OH,  and  p-nitrobenzoyl  chloride;  the 


velocities  are  arranged  in  decreasing  order  of  magni¬ 
tude.  The  temperature  of  decomposition  (242°)  of 
triphenylmethyl  ethyl  ether  is  lowered  appreciably  by 
the  addition  of  substances  such  as  zinc  oxide  (205°), 
barium  chloride  (195°),  potassium  hydrogen  sulphate 
(132°),  and  aluminium  chloride  (ordinary  tem¬ 
perature);  the  new  decomposition  temperatures  are 
given  in  parentheses.  Similar  results  are  found  for 
triphenylmethyl  methyl  ether. 

Aluminium  chloride  and  triphenylmethyl  ethyl 
ether  react  in  carbon  disulphide  at  the  ordinary 
temperature,  forming  triphenylmethyl  chloride,  the 
additive  compound,  CPhgCI.AlCL*,  and  aluminium 
diethoxychloride,  AlCl(OEt)2.  Ferric  chloride  and  the 
same  ether  in  carbon  disulphide  yield  triphenyl- 
carbinol  and  triphenylmethane.  Triphenylmethyl 
acetate  and  aluminium  chloride  afford  triphenyl¬ 
methyl  chloride,  whilst  with  ferric  chloride  triphenyl- 
carbinol  is  produced. 

The  following  appear  to  be  new :  triphenylmethyl 
n -butyl,  b.  p.  212-8 — 213°/5  mm.,  sec.-butyl,  b.  p. 
196 — 198°/5  nnn.,  isobutyl,  m.  p.  51 — 53°,  isoamyl, 
b.  p.  205 — 205-5°/5  mm.,  benzyl,  in.  p.  103 — 104°, 
and  fi-phenylethyl  ethers,  m.  p.  87-1 — 87-8°. 

H.  Burtox. 

Dehydrogenation  by  selenium.  III.  De¬ 
hydrogenation  of  ergosterol,  cholic  acid,  and 
shellac.  O.  Diels  and  A.  Karstehs  (Annalen, 
1930,  478,  129 — 137). — Dehydrogenation  of  ergosterol 
with  selenium,  first  at  250 — 280°  and  then  at  320— 
360°,  gives  mainly  the  hydrocarbon  C18H10,  m.  p.  125°, 
together  with  the  hydrocarbon  C25H24,  in.  p.  219°,  both 
of  which  have  been  obtained  previously  from  chole¬ 
sterol  (A.,  1928,  169).  Cholic  acid  furnishes  chrysene 
(cf.  A.,  1927,  241),  whilst  shellac  gives  a  paraffin  hydro¬ 
carbon,  C26H51(  ?),  in.  p.  68°.  Varying  amounts  of 
oily  products  are  also  formed  during  the  dehydro¬ 
genations.  H.  Bitrton. 

Ionisation  constants  and  absorption  spectra 
of  ephedrine  and  ^-ephedrine.  J.  Abildgaard 
and  H.  Baggesgaard-Rasmussen  (Dansk  Tidsskr. 
Farm.,  1930,  4,  30 — 38). — The  pierates  of  these  bases 
can  be  prepared  by  treating  a  0-02.il/-solution  of  the 
hydrochloride  with  an  equivalent  quantity  of  a 
saturated  solution  of  picric  acid.  I- Ephedrine  picrate 
has  in.  p.  93 — 97°;  [a]D  -38-6°;  ephetonine  picrate, 
in.  p.  143 — 146°;  v-ephedrine picrate,  m.  p.  145 — 147°; 
d-ip-ephedrine  picrate,  in.  p.  145 — 147°,  [a]D  +67-7°. 
The  silicotungslates  of  the  above  bases  have  the  com¬ 
position  4C10H15ON,12WO3,SiO2,2H2O.  The  i-ephe- 
drine  salt  forms  a  gummy  mass,  but  the  r-ephedrinc 
and  flt-^-ephedrine  derivatives  crystallise  well.  The 
ionisation  constant  at  18°  of  the  equilibrium 
[C10H15ON]H+ —  C10H15ON+H+  has  been  deter¬ 
mined  by  means  of  the  Bj errum-Arrhenius  colorimeter, 
using  thymol-blue  and  thymolphthalein  as  indicators. 
The  absorption  spectra  of  l-  and  r-ephedrine  are 
identical;  d-^-ephedrine  gives  an  absorption  curve 
which  shows  a  maximum  lower  than  the  others  in  the 
region  X  2575  A.,  but  is  otherwise  quite  similar. 

H.  F.  Harwood. 

Diastereoisomerism.  V.  Diastereoisomer- 
ism  and  crystalline  symmetry  of  epbedrine. 
H.  Emde  and  F.  Spajojauer  (Helv.  Cbim.  Acta,  1930, 
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13,  3 — 9). — Schwantke’s  determinations  of  the  cryst¬ 
alline  forms  of  the  hydriodides  of  Z-ephedrine  and  d-iji- 
ephedrine  have  been  confirmed,  and  the  measurements 
extended  to  the  hydr iodide  of  r-i/i-ephedrine  and  the 
0-sulphuric  ester  of  d-i/i-ephedrine.  Z-Ephedrine 
;  hydriodide  crystallises  in  enantiomorphic  hemihedral 
forms  in  agreement  with  theory',  and  natural  r-i/i- 
ephedrine  hydriodide  in  the  holohedral  form.  The 
results  for  cZ-i/i-ephedrine  hydriodide  and  for  the 
0-sulphuric  ester  of  (Z-0-ephedrine  may  be  interpreted 
in  terms  of  a  holohedral  form,  without,  however, 
ruling  out  the  possibility  of  enantiomorphism  as  a 
result  of  a  false  holohedry  combined  with  a  hidden 
hemihedry.  This  is  confirmed  in  the  case  of  the 
O-sulphuric  ester  of  d-^-ephedrine  by  the  pyro¬ 
electric  properties  of  the  crystals.  The  molecular 
rotations  for  Z-ephedrine  and  d-^-ephedrine  hydr¬ 
iodide  are,  respectively,  [M]n  —  74-4°  and  +126°. 

F.  G.  Tryhorn. 

Ephedrine.  H.  Emde  (Arch.  Pharm.,  1930, 
268,  83 — 103). — A  review  and  bibliography. 

R.  K.  Callow.  * 

Aromatic  glycols.  Delvchat  (Compt.  rend., 
1930,  190,  438—440). — The  following  di-(a-hydroxy- 
alkyl)benzenes  have  been  prepared  by  the  interaction 
of  magnesium  methyl  or  ethyl  bromide  with  the 
corresponding  phthalaldehyde  (cf.  Nelken  and 
Simonis,  A.,  1908,  i,  348)  :  o-di-(a-hydroxyethyl)-, 
m.  p.  105°,  o  -  d  t  -  ( a  -  hydroxypropyl )  - ,  m.  p.  70°,  m-dt- 
|  (a -hydroxy ethyl)-,  m.  p.  98°,  m-di-(<x-hydroxypropyl)-, 

,  m.  p.  67°,  m-di-(a-hydroxybenzyl)-,  m.  p.  157°,  p-dt- 
e  -  {t -hydroxy ethyl)-,  m.  p.  81°,  p - d i - ( a.-hydroxypropyl ) - , 
l  m.  p.  118°,  and  p-di(*-hydroxybenzyl)-benzene,  m.  p. 
172°.  R.  K.  Callow. 

Electrolysis  of  solutions  of  alkali  salts  of 
polymethylenecarboxylic  acids.  N.  J.  Demlanov 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1861—1868).— 
The  products  of  electrolysis  of  a  solution  of  potassium 
I  cycZopropanecarboxylate,  made  alkaline  with  potass¬ 
ium  carbonate  and  hydrogen  carbonate,  are  allyl 
alcohol,  acraldehyde  and  its  polymerides,  and  allyl 
cycZopropanecarboxylate.  Using  cycZobutanecarb- 
oxylic  acid,  the  products  are  cycZobutanol,  cycZobutyl 
cycZobutanecarboxylate,  and  cycZobutanone,  whilst 
with  cycZohexanecarboxylic  acid,  cycZohexanol  and 
cyc/ohexanone  are  identified  amongst  the  reaction 
products.  R.  Truszkowski. 

Trimorphism  of  cis-cinnamic  acid.  A.  W.  K. 
de  Jong  (Rec.  trav.  cliim.,  1930;  49,  216 — 217). — 
The  double  c is-trans - c innam ic  acid  in  equilibrium  with 
the  acid  of  m.  p.  42°  has  been  obtained  by  concen¬ 
tration  of  a  dilute  solution  of  cm-  and  Zrans-cinnamic 
acids  in  light  petroleum  (b.  p.  50 — 80°)  which  had  re¬ 
mained  for  8  days  without  crystallisation.  The  solu¬ 
tion,  when  seeded  with  either  the  68°  or  58°  acid, 
>■'"  crystallised  in  these  two  forms  respectively.  Cryst¬ 
allographic  measurements  on  this  double  acid  give  the 
same  values  as  those  obtained  for  the  double  acid  in 
equilibrium  with  the  58°  acid  (this  vol.,  86).  The 
r  identity  of  the  three  double  acids  establishes  the 
trimorphism  of  cis-cinnamic  acid.  J.  W.  Baker. 

_  Keto-lactol  tautomerism.  IV.  Chemistry  of 
5- acetyl -1  :  1  :  2  -  trimethylcj/c/opentane  -2-carb- 
°xylic  acid.  Constitutions  of  the  acid  esters 


of  camphoric  acid,  and  a  synthesis  of  homo- 
epicamphor.  M.  Qudrat-i-Khuda  (J.C.S.,  1930, 
206 — 213). — Both  ortho-  and  aZZo-methyl  hydrogen 
camphorates,  m.  p.  77°  and  86°,  respectively,  hitherto 
believed  to  be  structurally  different,  on  conversion 
into  acid  chlorides  and  treatment  with  zinc  methyl 
iodide  give  methyl  o-acetyl-l  :  1  :  2-trimethylcyc\o- 
penta.ne-2-carboxylate,  b.  p.  135°/11  mm.,  d'*'1  1-04555, 
1-4733,  [a] li  +21-3°  in  alcohol  (semicarbazone,  m.  p. 
198°).  The  two  acid  chlorides,  when  brominated  and 
poured  into  methyl  alcohol,  give  methyl  camphanate, 
Wreden’s  w-bromocamphoric  anhydride  (A.,  1872, 
895),  camphanic  acid,  and  methyl  bromocamphorate, 
b.  p.  162 — 164°/12  mm.  (slight  decomp.).  Finally, 
the  acid  chloride  of  the  ortho-ester  with  water  is  con¬ 
verted  into  the  aZZo-ester.  These  facts  taken  in  con¬ 
junction  point  strongly  to  the  conclusion  that  the 
difference  between  the  two  esters  is  one  of  spatial 
configuration  and  not  of  structure. 

5-Acetyl-l  :  1  : 2-trimethylcycZopentane-2 -carboxylic 
acid,  prepared  by  hydrolysing  the  ester  with  aqueous- 
alcoholic  potassium  hydroxide,  has  m.  p.  96°,  [a]'ff 
+99-1°  in  chloroform  (semicarbazone,  m.  p.  225°) 
This  acid  is  most  probably  identical  with  the  “  aceto 
camphenylcarboxylic  acid  ”  of  Winzer  (A.,  1890, 1152) 
At  the  same  time  are  produced  an  isomeric  substance 
b.  p.  186 — 187°/14  mm.,  apparently  the  hydroxy- 
lactonic  form  of  the  acid  (condensation  product  with 
semicarbazide  acetate,  m.  p.  172°,  isomeric  with  the 
above  semicarbazone),  and  1:8:  8-Zn'meZ/tyZdicyclo- 
octane- 2  :  i-dione,  m.  p.  220°  to  a  red  liquid,  optically 
inactive.  This  diketone  is  obtained  more  con¬ 
veniently  by  the  use  of  sodium  ethoxide.  Both  the 
acid  and  its  hydroxy-lactone  are  practically  unchanged 
by  heating  with  acetyl  chloride,  the  product  being 
recovered  as  the  monohydrated  acid,  m.  p.  73°  (cf. 
Winzer,  loc.  cit.).  Acetic  anhvdride,  however,  yields 
GH2-C=CMc 

the  unsaturated  lactone,  CMe,  O  ,  b.  p.  136°/ 
CH2-CMe-CO 

22  mm.,  m.  p.  62°,  [a]'#'5  +77-7°  in  chloroform.  Re¬ 
duction  of  the  keto-acid,  m.  p.  96°,  with  sodium  and 
alcohol  gives  methylcampholide,  in.  p.  100 — 101°, 
[a]'J  —44-8°  in  chloroform.  The  diketone,  m.  p.  220°, 
reduced  by  Clemmensen’s  method,  gives  a  mixture  of 
a  ketone,  probably  homoepicamphor  (isolated  as 
semicarbazone,  m.  p.  220°,  from  which  the  ketone  could 
not  be  regenerated),  and  a  semi-solid  substance  regarded 
as  the  corresponding  keto-alcohol. 

H.  A.  Piggott. 

Phenylserines.  SI.  Oesterlin  (Metallborse, 
1929, 19, 1237—1238 ;  Chem.  Zentr.,  1929,  ii,  1398).— 
Forster  and  Rao’s  phenylisoserine  (from  a-halogeno- 
(3-hydroxy-p-phenylpropionic  acid  and  ammonia)  is 
structurally  isomeric  with  Erlenmeyer’s  phenylserine 
(from  benzaldehyde  and  glycine) ;  phenylglycidic  acid 
is  an  intermediate  product  in  its  formation.  Four- 
neau’s  phenylserine  derivatives  (from  a-halogeno- 
P-hydroxy-p-phenylpropionic  esters  and  amines  in 
benzene)  are  phenylisoserine  derivatives.  Hydro¬ 
lysis  of  Fourneau’s  (identical  with  Forster  and  Rao’s) 
amino-acid  amide  afforded  an  isomeric  phenyli.so- 
serine.  Phenylisoserine,  from  a- bromo-fi- hydroxy - 
fS-phenylpropionio  acid  and  ammonia,  has  m.  p. 
230 — 232°  (decomp.)  (copper  salt ;  toluene-]} -sulphonyl 
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derivative,  m.  p.  189°) ;  oxidation  with  permanganate 
gave  phenyltoluene-p-sulphamidoacotic  acid,  m.  p. 
179°.  Phenylglycidic  acid  yielded  an  acid,  m.  p. 
224°,  affording  benzaldehyde  and  ammonia  on 
oxidation.  IV-Methylphenylisoserine  has  m.  p.  272° 
(decomp.),  and  iV-dimethylphenylisoserine  has  in.  p. 
143°.  Methyl  phenylglycidate  and  ammonia  afforded 
a  product,  m.  p.  124°.  Phenylisoserineamide  has  m.  p. 
200°;  the  isomeric  phenyltsoserine  has  m.  p.  270-- 
280°  (decomp.).  Phenyl isoscrinemethylamide  has 
m.  p.  153°.  A.  A.  Eldbidge. 

Lichen  acids.  I.  Derivatives  of  p-orcinol. 
A.  Robertson  and  R.  J.  Stephenson  (J.C.S.,  1930, 
313 — 320). — The  synthesis  of  a  number  of  products 
obtained  from  the  lichens  is  described,  starting  from 
(i-orcinol,  which  has  been  prepared  in  quantity  by 
an  improved  method.  2  :  d-Dimelhylcarbonalo-8 : 6 -di- 
methylbenzaldchyde,  m.  p.  91°,  prepared  from  (3-orcyl- 
aldehyde  and  methyl  chloroformatc,  on  oxidation  with 
permanganate  yields  2  :  4-dihydroxy-3  :  6-dimethvl- 
benzoic  acid,  the  methyl  ester  of  which  occurs  in 
atranorin  and  oak  moss  oil  (Walbaum  and  Rosenthal, 
A.,  1924,  i,  758).  The  methyl  ester  may  be  prepared 
by  heating  a  solution  of  the  acid  in  methyl  alcohol; 
the  ethyl  ester,  similarly  prepared,  has  m.  p.  129°. 
The  isolation  of  the  acid  from  the  natural  methyl  ester 
from  atranorin  is  described  for  the  first  time.  Partial 
methylation  of  (3-orcylaldehyde  by  methyl  iodide  in 
acetone  (Robertson  and  Robinson,  A.,  1928, 1020)  is  a 
convenient  method  for  the  preparation  of  rhizon- 
aldehyde,  also  prepared  by  Sonn  (A.,  1917,  i,  143) 
from  p-orcinol  monomethyl  ether.  Rhizonaldeliyde 
condenses  with  o-methoxyacetoveratrone  to  give 
3:7:3':  d'-letramethoxy-S  :  8-dimcthylflavylium  chlor¬ 
ide,  a  dark  green  substance  forming  a  dark  red  ferri- 
chloride,  m.  p.  240 — 245°  (sinters  236°).  This  con¬ 
firms  Pfau’s  orientation  (A.,  1928,  1241).  Acetyl- 
rhizomldehyde,  in.  p.  71°,  on  oxidation  gives  acetyl- 
rhizonic  acid  ( 2-acetoxy-d-methoxy-S  :  6 -dimethylbenzoic 
acid,  m.  p.  146°),  hydrolysed  by  4%  aqueous  sodium 
hydroxide  to  rhizonic  acid.'  2-Hydroxy-4:-methyl- 
carbonato- 3  :  G-d imethylbe nza Ideh yde,  m.  p.  110°,  pre¬ 
pared  from  p-orcylaldehydc  in  a  similar  manner  to 
the  dicarbomethoxy-derivative,  on  methylation  with 
methyl  iodide  and  silver  oxide  gives  the  2 -methoxy- 
ether,  m,  p.  74 — 75°,  which  on  hydrolysis  with  4% 
methyl-alcoholic  sodium  hydroxide  yields  isorhizon- 
aldehyde,  also  prepared  by  Pfau  from  p-orcinol 
monomethyl  ether.  This  aldehyde  does  not  condense 
with  u-methoxyacetoveratrono  to  form  a  flavyliuni 
salt.  H.  A.  Piggott. 

Constitution  of  hydrangenol  and  phyllodulcin. 
II.  Y.  Asakina  and  J.  Asano  (Ber.,  1930,  63, 
[B],  429—437 ;  cf.  A.,  1929,  324).— The  portion  of  the 
alcoholic  extract  of  hydrangea  flowers  insoluble  in 
water  contains,  in  addition  to  hydrangenol,  a  com¬ 
pound  soluble  in  sodium  carbonate  to  which  the  name 
isohydrangenol  has  been  applied  by  Asahina  and 
Miyake  (J.  Pharrn.  Soc.  Japan,  1916,  No.  41S),  but  for 
which,  in  recognition  of  its  true  acid  properties,  the 
restoration  of  the  older  term  “  hydrangic  acid  15  is 
proposed.  It  is  shown  to  be  3  : 4'-dihydroxy- 
stilbenc-2-carboxylic  acid  in  the  following  manner. 
It  is  readily  isomerised  to  hydrangenol  when  heated. 


It  is  converted  by  diazomethane  into  methyl  3  : 4 '-di- 
methoxystilbcne-2-carboxylate,  m.  p.  108°  (corresponding 
acid,  m.  p.  121°),  transformed  by  the  successive  action 
of  ozonised  oxygen  and  boiling  water  into  a  mixture  of 
anisic  acid  and  methyl  hydrogen  3-methoxyphthalate. 
Reduction  of  hydrangic  acid  by  sodium  amalgam 
yields  dihvdrohydrangic  acid  (formerly  deoxv- 
hydrangenolic  acid),  which  with  methyl  suiphate  and 
aikali  affords  3-hydroxy-4'-mcthoxy-a(3-diphenyl- 
ethane-2-carboxylic  acid,  m.  p.  127°,  oxidised  by  per¬ 
manganate  to  (3-p-anisylpropionic  acid,  m.  p.  102— 
103°. 

m-Mcthoxybenzaldehyde  cyanohydrin  is  converted 
by  ethereal  magnesium  p-anisyl  bromide  into  3  :  4'-di- 
methoxybenzoin,  m.  p.  60°  (3  :  i'-ditn ethoxy benzil,  m.  p. 
86°),  transformed  by  successive  treatment  with  zinc 
and  hydrochloric  acid  in  alcohol  and  hydriodic  acid 
in  glacial  acetic  acid  into  3 : 4'-dihydroxy-a(3-di- 
phenylethane,  m.  p.  108°,  isolated  through  the 
benzoyl  derivative,  m.  p.  106°.  The  phenol  is 
identical  with  the  product  obtained  by  Asahina  and 
Miyake  ( loc .  cil.)  by  the  distillation  of  dihydro- 
hydrangic  acid. 

Hydrangeol  is  soluble  in  alkali  hydroxide  or  sodium 
carbonate  and  the  yellow  solution  becomes  colourless 
when  treated  with  sodium  amalgam,  dihydrohydran- 
gic  acid  being  produced.  isoPhvllodulcin  is  colourless 
in  alkaline  solution  in  which  it  cannot  bo  reduced  by 
sodium  amalgam.  Hydrangeol  monomethyl  ether,  in.  p. 
122 — 123°,  and  dimethyl  ether,  m.  p.  151°,  yield  colour¬ 
less  solutions  in  boiling  alkali  hydroxide  from  which  the 
initial  material  is  precipitated  by  acids;  sodium 
amalgam  is  ineffective  in  alkaline  solution. 

Alcoholic  solutions  of  o-hydroxy-carboxylic  acids 
give  a  permanent  bluish-violet  colour  after  addition  of 
a  trace  of  ferric  chloride,  whereas  their  esters  or 
lactones  yield  a  transitory  reddish-violet  or  red  colour, 
thus  affording  a  ready  means  of  discrimination. 

H.  Wren. 

Syntheses  in  the  hydroaromatic  series.  VII. 
O.  Diels  and  K.  Alder  [with  E.  Petersen  and  F. 
Qgerberitz]  (Annalen,  1930,  478,  137 — 154). — 
eyefoHexadicne  and  acraldehyde  combine  at  100°  to 
give  2  :  5-cndoethylene-&3-tetrahydrobenzaldehyde,  b.  p- 
84 — 8o°/12  mm.,  the  semicarbazone,  m.  p.  176 — 177°, 
of  which  is  reduced  by  hydrogen  in  presence  of 
colloidal  palladium  and  alcohol,  to  the  semicarbazone, 
m.  p.  191 — -192°,  of  2  :  5-endoethylenehexahydrobcnz- 
aldehyde,  b.  p.  98— 99°/14  mm.,  m.  p.  76—77°.  Treat¬ 
ment  of  this  -with  acetic  anhydride  and  sodium  acetate, 
and  subsequent  fission  of  the  resulting  enol  acetate, 
b.  p.  Ill — 112°/15  mm,,  with  ozone  in  presence  of 
benzene  and  water  (ef.  A.,  1929,  819)  give  2  :  5-endo- 
cthyleneeyelohcx-a none .  m.  p.  178—179°  [ semicarbazone , 
m.  p.  204 — 205°  (decomp.)].  This  ketone  is  oxidised 
by  warm  fuming  nitric  acid  to  cis-hexahydroten?- 
phthalic  acid.  When  eyefohexadiene  and  dibron'O- 
inaleic  anhydride  arc  condensed  in  benzene,  1  : 2- 
dibromo- 3  :  6  -  endoethylene  -  A4  -  tetrahydrophthalic  an¬ 
hydride,  m.  p.  252°  with  coloration,  results.  This  is 
converted  by  treatment  with  zinc  dust  and  acetic 

acid  into  3 : 6-endoethylene-A4-tetrahydrophthalic 

anhydride  (A.,  1928,  1018),  and  by  hydrogen  in  pre¬ 
sence  of  platinum-black  and  acetic  acid  into  3 :  6- 
endo ethylene-OA-leirahydrophtkalic  anhydride,  m.  p- 
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158°.  This  arises  by  elimination  of  the  bromine  from 
the  fully-reduced  compound  as  hydrogen  bromide. 
Ozonolysis  of  this  anhydride  in  chloroform  solution 
and  oxidative  fission  of  the  ozonide  with  hydrogen 
peroxide  solution  afford  m-hexahydroterephthalic 
acid.  Addition  of  both  maleic  and  dibromomaleic 
anhydrides  to  eyefohexadiene  occurs  in  the  1  : 4- 
positions  of  the  conjugated  double  linkings.  Re¬ 
duction  of  cis  -  3  :  6  -  eradoethylcne  -  A4  -  tetrahydro- 
phthalic  acid  with  hydrogen  in  jaresence  of  colloidal  pall¬ 
adium  and  sodium  carbonate  solution  affords  cis-3  :  6- 
(sn&oelhylenehexahydrophthalic  acid,  m.  p.  148 — 152° 
(decomp. ;  anhydride, m.  p.  187°),  converted  by  hydro¬ 
chloric  acid  (d  1-19)  at  180 — 190°  into  the  trans-acid, 
m.  p.  234°.  Neither  the  fro«$-acid  nor  trail#- 3  :  6- 
endomethylcnchcxahydrophthalic  acid  gives  an¬ 
hydrides  when  treated  with  acetyl  chloride;  these 
results  agree  with  Brcdt’s  rule  (A.,  1924,  i,  643).  The 
1 :  4-e?idoethylenec7/cfohexane  ring  system  is  strainless. 

cycioPentadiene  and  dibromomaleic  anhydride  con¬ 
dense  in  ether,  forming  1  :  2-dibromo-3  :  6-endo- 
melhylenc-bfi-tetrahydrophthalic  anhydride,  m.  p.  187 — 
18S°,  which  is  converted  by  zinc  dust  and  acetic  acid 
into  3  : 6-cndomcthylene-A4-tetrahydrophthalic  an¬ 
hydride  (loc.  cit.).  Catalytic  reduction  (platinum- 
black)  affords  a  compound,  C9H803Br2,  m.  p.  198— 
200°,  and  3  :  G-cndomethylene-^-lelrahydrojihthalic 
anhydride,  m.  p.  98 — 99°  (isolated  as  the  free  acid, 
m.  p.  212°).  The  last-named  anhydride  is  converted  by 
ozonolysis  and  subsequent  oxidative  fission  into  cis- 
eycfopentanc-1  :  3-dicarboxyIic  acid.  H.  Burton. 

Properties  of  conjugated  compounds  ;  additive 
formation  of  eyefohexenes.  E.  H.  Parmer  and 
F.  L.  Warren  (Ber.,  1930,  63,  [B],  360—361 ;  cf.  A., 
1929,  812).— A  reply  to  Diels  and  Alder  (ibid., 
1296).  h:  Wren. 

Bile  acids.  XXIX.  Thermal  decomposition 
of  the  simple  bile  acids.  H.  Wieland  and  V. 
Wiedersheim  (Z.  physiol.  Chem.,  1930,  186,  229— 
236;  cf.  A.,  1928, 1007). — Dehydronorcholene,  treated 
with  3%  perbenzoic  acid  in  chloroform,  gave  dehydro¬ 
norcholene  oxide,  C^HjgO,  m.  p.  161 — 162°;  by 
catalytic  hydrogenation  it  yielded  dehydronorcholane, 
^23^38’  m-  P-  66—67°.  Distillation  of  sodium 
cholanate  over  soda -lime  gave  norcholahe, 
m.  p.  101 — 103°.  7  -  Ketonorcholanic  acid,  C.vjH3603 
(sparingly  soluble  sodium  salt),  was  obtained  by  oxid¬ 
ation  of  dehydronorcholane  with  potassium  perman¬ 
ganate  in  acetic  acid  solution.  7  :  12-Diketocholanic 
acid,  m.  p.  175 — 177°,  prepared  by  reduction  of  de- 
hydrocholic  acid  in  alcoholic  solution  with  zinc  and 
hydrochloric  acid  and  hydrolysis  of  the  ester  so  pro¬ 
duced,  does  not  undergo  any  change  on  heating  with 
10%  sodium  hydroxide,  unlike  dehydrohyodeoxy- 
cholic  acid  (A.,  1926,  723).  7  :  12-Diketocholanic 

acid  heated  in  a  stream  of  carbon  dioxide  yields  12- 
ketodehyd ronorcholen e ,  C^H^O,  m.  p.  148 — 149°.  The 
neutral  portion  of  the  distillate  from  cholic  acid, 
from  which  cholatrienic  acid  had  been  removed,  was 
a  complex  mixture,  hydrogenation  of  which  yielded 
some  f.wlithocholic  acid  lactone.  The  acid  fraction 
after  hydrogenation  yielded  cholanic  acid  and  iso- 
nthocholic  acid.  Oxidation  of  the  crude  acid  mixture 
gave  7-ketocholanic  acid.  J.  H.  Biukinsitaw. 


Action  of  bromine  on  phenolphthalein.  Fur¬ 
ther  evidence  of  the  tautomeric  character  of 
phenolphthalein.  A.  R.  Day  (J.  Amer.  Chem.  Soc., 
1930,  52,  646 — 650).— When  a  solution  of  phenol¬ 
phthalein  in  3A'-sodium  hydroxide  containing  potass¬ 
ium  bromide  and  bromate  is  acidified  with  hydro¬ 
chloric  acid,  5  mols.  of  bromine  are  consumed  and  a 
brownish-yellow  precipitate  is  formed.  WThen  this 
is  heated  at  50 — 75°  tribromophenol  sublimes ;  the 
coloured  residue,  m.  p.  229 — 236°  (decomp.),  is  con¬ 
sidered  to  be  the  impure  acid, 

O:C0H2Br.2;CBr-C6H4-CO2H.  Dissolution  of  this  acid 
in  alcohol  and  slow  evaporation  of  the  solution  gives 
the  colourless  lactone,  ^rWH, 

m.  p.  270 — 273°  with  some  dccomp.  The  formation 
of  the  coloured  quinonoid  derivative  affords  evidence 
of  the  quinonoid  structure  of  phenolphthalein  in 
alkaline  solution.  H.  Burton. 

Unsaturated  ketonic  acids.  III.  Behaviour 
of  Pechmann  dyes  with  amines.  Some  di- 
imino-ethers  of  diphenacylfumaric  and  di- 
phenacylmaleic  acids  and  their  tinctorial  pro¬ 
perties.  M.  T.  Bogert  and  I.  W.  Greenberg 
(Coll.  Czech.  Chem.  Comm.,  1930,  2,  83— 94).— The 
so-called  Pechmann  dyes  (A.,  1882,  1074;  cf.  Bogert 
and  Ritter,  A.,  1925,  i,  36)  yield  with  a  primary 
amine  (RvNH,)  in  acetic  acid  solution,  through  an 
intermediate  dilactamidc,  a  di-imino-ether  which  is 


By  the  use  of  the  corresponding  diacetones  the 
sterooisomeric  diphenacylfumaric  and  diphenacyl- 
maleic  NN'r diphenyldi-imino-ether  were  obtained  by 
condensation  with  aniline.  The  preparation  of  pp'- 
diphcnijldiphemcylfuinaric  dilactone  from  p-phenyl- 
benzoylacrylic  acid  is  described.  It  gives  an  intense 
green  colour  in  concentrated  sulphuric  acid.  Di- 
2)henacylfumaric  di-imino-ethers  were  prepared  by  using 
the  following  amines  :  o-,  in-,  and  p-toluidine,  benzyl- 
amine,  a-  and  p-naphthylaminc,  in-  and  p-xylidine, 
o-,  m-,  and  p-chloroanifine,  2  : 4-dichloroaniline,  o-, 
in-,  and  p-bromoaniline,  o-,  in-,  and  p-aminophenol, 
6-amino-m-cresol,  o-,  in-,  and  p-anisidine,.p-,  in-,  and 
p-phenetidine,  in-  and  p-nitroaniline,  4-nitro-o- 
toluidine,  4-chloro-3-nitroaniline,  p-amin°dieth}'l- 
aniline,  thio-p-toluidine,  in-  and  p-phenylenediamine, 
wi-tolylenediamine,  benzidine,  tolidine,  pp'-diamino- 
diphenvlmethane,  glycine,  alanine,  leucine,  ethyl 
p-aminocrotonate,  m-  and  p-aminobenzoic  acid, 
ethyl  p-aminobenzoate,  p-aminophenylacetic  acid, 
p-aminophenylglycine,  carbamide,  p-aminoacet- 
anilide,  p-aminomethylacetanilide,  sodium  sulph- 
anilate,  p-arsanilic  acid,  phenylhydrazine,  p-amino- 
azobenzene,  2-amino-5-azotoluene,  dehydrothio-p- 
toluidine,  5-amino-l-phcnylbenzthiazole.  These  com¬ 
pounds  are  generally  insoluble  in  the  usual  solvents 
and  infusible.  Some  of  those  containing  solubilising 
groups  dye  wool  and  silk  violet  shades  fast  to  light. 

The  Pechmann  dye  from  [i-benzovlacrvlic  acid 
generated  on  wool  is  fast  to  most  dye  tests  except 
direct  sunlight.  T.  H.  Morton. 

Constitution  of  a  substance  obtained  by 
esterification  of  ferulic  acid.  S.  Tanaka  (Sci. 
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Hep.  Tohoku,  1929,  18,  619 — 623). — Treatment  of 
ferulic  acid  with  methyl  alcohol  and  sulphuric  acid 
affords  a  saturated  ester,  C22H2,j08,  m.  p.  165 — 165-5°, 
probably  methyl  3  : 4(or  2  : 4)-di-(4-hydroxy-3-methoxy- 
phenyl)cyclobutane-l  :  2(or  1  :  3 )-dicarboxylate  (di¬ 
methyl  ether,  in.  p.  216 — 217°),  hydrolysed  to  the 
corresponding  acid,  C20H20Og,  m.  p.  251 — 251-5° 
(dcconip.).  Similar  treatment  with  ethyl  and  »- 
propvl  alcohols  furnishes  ethyl,  in.  p.  75-5—76-5°, 
and  n -propyl  fcrulates,  m.  p.  78—79°. 

H.  Burton. 


Bile  acids.  XXVI.  M.  ScHENCKandH.KiROiiHOF 
(Z.  physiol.  Chcm.,  1930,  186,  271 — 279 ;  cf.  this 
vol.,  89). — Oximation  of  biliobanic  acid  followed  by 
Beckmann  inversion  gave  a  product  identical  with 
one  of  the  crystalline  forms  (form  B,  compact  prisms) 

n _ r,r.  of  the  lactone-lactamdi- 

u  carboxylic  acid,  C24H3?07N 

Wpj  (annexed  formula),  shown 

qh"  X  C10H21-CO2H  previously  to  be  formed  by 

/•  v  reducing  the  ketolactamtri- 

carboxylic  acid,  C24H3B08N, 
i"  jXjj-  and  lactone  formation, 

cn  it  m  on  Boiling  form  B  with  25% 

s®  /  \  /  hydrochloric  acid  yields  the 

\(r  \or  hydrochloride  of  form  A 

^  2  ^  (needles).  Form  A  is  con¬ 

verted  into  form  B  by  boiling  with  acetic  acid.  When 
biliobanic  acid  oxime  is  treated  with  nitric  acid 
the  oximino-group  at  C7  is  replaced  by  oxygen  and 
biliobanic  acid  regenerated.  There  appears  to  be  a 
transient  formation  of  a  nitroso-compound. 

J.  H.  BlRKlNSHAW. 

Isomerism  of  the  oximes.  XXXVII.  Allyl- 
p-nitrobenzaldoximes,  O-  and  AT-allylhydroxyl- 
amines,  and  sulphime  fi>’-ethers.  0.  L.  Brady  and 
F.  H.  Peakin  (J.C.S.,  1930,  226 — 229)  — In  general 
resinous  polymerisation  products  are  obtained  in 
attempts  at  the  preparation  of  ethers  from  aldoximes 
and  unsaturated  alkyl  halides.  p-Nitrobenzald- 
oxime,  however,  gave  crystalline  O-  and  iV-allyl 
ethers,  not  differing  markedly  in  relative  amounts 
from  those  of  the  methyl  ethers.  No  crystalline 
products  could  be  obtained  with  cinnamyl  or  styrvl 
halides.  <x-p-Nitrobenzaldoximc  with  sodium  and 
allyl  iodide  gave  a-O-allyl-p-nitrobenzaldoxime,  m.  p. 
75°,  and  N- allyl-y>-nitrobcnzaldoxime ,  m.  p.  112°  (hydro¬ 
chloride,  m.  p.  61 — 64°),  the  N-allyl-oxime  being  also 
obtained  from  p-p-nitrobenzaldoximc.  Benzhydr- 
oxamic  acid  with  allyl  bromide  and  sodium  hydr¬ 
oxide  gave  0 -allylbenzhydroxamic  acid,  m.  p.  58°, 
which  with  alcoholic  hydrochloric  acid  gave  O-allyl- 
hydroxylaniine  hydrochloride,  m.  p.  172°  (decomp.), 
which  did  not  reduce  Fehling’s  solution,  and  with 
p-nitrobenzaldchyde  gave  a-O-allyl-p-nitrobenzald- 
oxime.  fj-Benzaldoxime  on  allylation  gave  an  ether 
that  could  not  be  crystallised ;  the  crude  product  on 
hydrolysis  and  removal  of  the  regenerated  aldehyde 
gave  a  solution  that  reduced  Fehling’s  solution  and 
formed  A-allyl-p-nitrobenzaldoxime  with  ^i-nitro- 
bcnzaldehyde ;  it  was  therefore  considered  to  contain 
A-allylhydroxylamine. 

The  sulphime  5-ethers  of  Zincke  and  Farr  (A.,  1912, 
i,  763)  are  analogous  to  the  oxime  O-ethers,  but 
attempts  to  obtain  them  in  stereoisomeric  forms 


have  not  met  with  success.  o-Nitropkenylsulphamine 
condensed  with  m-nitrobenzaldehyde  to  give  m-ntfro- 
benzylidene-o-nitrophenylsulphamine  in  one  form  only, 
m.  p.  192°.  Benzylidene-o-nitrophenylsulphamine 
was  also  prepared  and  found  to  be  uniform.  Neither 
was  changed  by  exposure  in  benzene  solution  for 
48  hrs.  to  the  light  of  a  quartz-mercury  vapour 
lamp.  H.  A.  Piggott. 

Possible  existence  of  several  dibenzylidene- 
cj/clopentanones.  R.  Cornubert  (Compt.  rend., 
1930,  190,  440 — 442). — Distillation  of  1  :  4-dibenzyl- 
idenecycfopentanone,  m.  p.  190°,  at  267°/21  mm. 
causes  a  more  or  less  complete  change  to  an  isomeride, 
m.  p.  129°.  When  l-methylcydopentanone  contain¬ 
ing  eyefopentanone  is  condensed  with  benzaldehyde  in 
presence  of  hydrochloric  acid,  a  yellow  substance, 
m.  p.  192°,  is  obtained,  derived  from  the  cydo- 
pentanone.  This  may  be  a  third  isomeride  or  di- 
benzylidenecyclopentylide?iecyc\opentanone.  It  is 
hydrogenated  in  presence  of  nickel  to  give  the  di- 
benzyl  compound,  m.  p.  37°,  b.  p.  230°/15  mm. 
(oxime,  m.  p.  145°;  semicarbazone,  m.  p.  156 — 157°; 
tetrahydropyrone  compound,  m.  p.  201 — 202°). 

R.  K.  Callow. 

Interaction  of  sodamide  and  alkyl  iodides  with 
acetophenone  and  its  homologues.  A.  Russell 
(J.C.S.,  1930,  320). — Ethyl  iodide  reacts  normally  with 
sodio-n-propyl-n-butylacetophenone  in  a  neutral  sol¬ 
vent  giving  a-ethyl-a-w-propyl-a-?i-butylacetophenone 
in  a  yield  greater  than  50%  (cf.  Hailer  and  Bauer, 
A.,  1909,  i,  108).  Methyl  iodide  and  sodioacetophen- 
one  interact  normally  in  ether,  but  in  benzene  a 
•polymeride  of  propiophenone,  m.  p.  96 — 98°,  b.  p. 
300 — 320°/15  mm.,  is  the  sole  product.  It  is  un¬ 
affected  by  acids,  alkalis  (in  which  it  is  insoluble), 
permanganate,  dichromate,  and  fusion  with  potass¬ 
ium  hydroxide,  and  gives  no  methyl  iodide  in  the 
Zeisel  reaction ;  it  may  be  0 j| .  q tPh ,  the 
acetal  structure  accounting  for  its  stability. 

H.  A.  Piggott. 

Phenacyl,  p-chloro-  and  p-bromo-phenacyl 
esters  of  higher  fatty  acids.  R.  M.  Hann,  E.  E. 
Reid,  and  G.  S.  Jamieson  (J.  Arner.  Chem.  Soc., 
1930,  52,  818 — 820). — Phenacyl  esters  are  prepared 
from  phenacyl  bromide  and  the  sodium  salt  of  the 
fatty  acid  in  boiling  aqueous  alcohol  containing  a 
small  amount  of  the  free  acid.  The  phenacyl  esters 
of  lauric,  m.  p.  48 — 49°;  myristic,  m.  p.  56°;  pal¬ 
mitic,  m.  p.  63° ;  stearic,  m.  p.  69° ;  arachidic,  m.  p. 
85 — 86°,  and  lignoceric  acids,  m.  p.  87 — 88°,  arc 
described.  The  corresponding  p-chlorophenacyl  esters 
have  m.  p.  70°,  76°,  82°,  86°,  86°,  and  99 — 100°, 
respectively,  and  the  corresponding  p -bromo phenacyl 
esters  m.  p.  76°,  81°,  86°,  90°,  89°,  and  90 — 91°, 
respectively.  H.  Burton. 

Ammonolysis  of  ketones.  H.  H.  Strain  (J- 
Amer.  Chem.  Soc.,  1930,  52,  820—823). — Aromatic 
and  aryl  alkyl  ketones  give  small  amounts  of  ket- 
imines  on  treatment  with  ammonia  at  180 — 2000. 
The  yield  is  improved  by  carrying  out  the  reaction  in 
presence  of  the  product  formed  by  passing  dry 
ammonia  over  aluminium  chloride  ;  this  product  is 
a  good  dehydrating  agent.  Thus,  acetophenone  and 
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liquid  ammonia  at  180°  (cf.  Blair,  A.,  1926,  277) 
afford  3%  of  acetophenoneimine ;  the  yield  is  30% 
in  presence  of  the  aluminium  compound.  Similarly, 
p-tolyl  methyl  ketone,  fenchone,  camphor,  and  benzo- 
phenone  all  furnish  the  corresponding  imines.  Benzil 
at  200°  gives  40%  of  triphenyliminazole.  Camphor- 
irnine  is  reduced  by  sodium  and  alcohol  in  presence  of 
ether  to  bornylamino.  H.  Burton. 

Absorption  and  constitution  of  coloured  acids, 
esters,  and  salts  of  indandione  derivatives.  A. 
Hantzsch  and  E.  Czapo  (Z.  physikal.  Chem.,  1930, 
146,  131 — 144). — Comparison  of  the  absorption 
spectra  of  yellow  3-mdhoxy-2-phe nyl indone,  m.  p. 
78°,  obtained  best  by  the  action  of  diazomethane  on 
phenyloxindone  in  methyl  alcohol,  with  those  of  the 
red,  unstable  indandione  salts  in  alcoholic  solution 
shows  that  the  latter  have  not  a  simple  enolic 
structure,  but  must  be  considered  to  be  “  conjugated  ” 
enolic  salts  in  which  the  metal  atom  is  linked  to  both 
the  oxygen  atoms.  Those  salts  with  colourless 
metallic  and  ammonium  ions  are  all  optically  identical, 
with  the  exception  of  the  substituted  ammonium 
salts  which  are  strongly  associated  in  chloroform 
solution.  Solutions  of  the  free  indandiones  in  alcohol 
and  in  water  consist  of  equilibrium  mixtures  of  colour¬ 
less  unchanged  indandiones,  yellow  solvated  oxindones, 
and  red  oxonium  salts.  The  yellow  salts  of  phenyl- 
oxindonecarboxylic  esters  are  optically  different  from 
the  above-mentioned  red  salts  and  have  an  unsym- 
mctrical  structure.  The  following  salts  of  2-phenyl- 
oxindone  are  described  :  sodium,  +  3H20;  potassium, 
-b2H20 ;  thallium ;  cadmium,  -|-2EtOH ;  ammon¬ 
ium  ;  piperidinium ;  tetraethylammonium,  and  phenyl- 
trimetkylammonium ;  and  of  ethyl  oxindonecarboxyl- 
atc  the  strontium,  -f2JH20,  cadmium,  thallium, 
tetraethyl-  and  tetra2>ro2)yl-ammonium  salts. 

O.  J.  Walker. 

Auto-oxidation  of  a-ketols  in  alkaline  solution. 
A.  Weissberger,  E.  Strasser,  H.  Mainz,  and  W. 
Sckwarze  (Annalen,  1930,  478,  112 — 128). — During 
the  auto- oxidation  of  benzoin  in  aqueous-alcoholic 
potassium  hydroxide  solution  (A.,  1929,  1301),  the 
benzoin  ion  and  not  the  undissociated  salt, 
OK-CHPh-COPh,  reacts  with  oxygen.  The  rate  is 
diminished  by  the  addition  of  potassium  chloride  to 
the  solution.  Determinations  of  the  velocities  of 
auto-oxidation  of  n-butyroin  and  14  aroylarylcarbinols 
(with  m-  or  p-substituents  only)  at  10°  and  20°,  using 
the  method  previously  described  (loc.  cit.),  show  (with 
ono  exception)  an  analogy  between  the  product  of 
the  dissociation  constants  of  the  two  acids  derived 
by  oxidation  of  the  ketol,  and  the  rates  of  auto- 
oxidation.  The  velocity  increases  with  increase  in 
the  strength  of  the  acids.  With  o-substituted 
benzoins,  steric  hindrance  factors  cause  .a  diminution 
hi  the  rates  of  auto-oxidation  to  varying  extents; 
they  are,  however,  somewhat  analogous  to  the  dis¬ 
sociation  constants  of  the  acids.  a-Furfuroylphenyl- 
earbinol  is  oxidised  much  less  readily  than  furoin  or 
benzoyl-a-furylcarbinol.  The  following  disubstituted 
wizoins  are  prepared  by  the  usual  cyanide  condens¬ 
ation  method  :  4  :  4' -diethoxy-,  m.  p.  86 — 87° ;  2:2'- 
hieilioj;/-,  m.  p.  68-5 — 69°,  and  2  :  T-dichloro-,  m.  p. 

The  following  are  prepared  from  the  re¬ 


quisite  magnesium  aryl  halide  and  aldehydecyano- 
hydrin  :  benzoyl-p-tolyl-,  m.  p.  116 — 117°;  p -toluoyl- 
plienyl-,  m.  p.  109 — 110° ;  p-chlorobenzoylphenyl-, 
m.  p.  88 — 89°;  benzoyl-p-chhrophehyl- ,  m.  p.  110 — 
111°;  benzoyl-o-ethoxyphenyl-,  m.  p.  81 — 82°;  o- 
ethoxybenzoylphenyl- ,  m.  p.  77 — 78°,  and  benzoyl- o- 
tolyl-carbinols,  m.  p.  64 — 65°.  H.  Burton. 

Methylation  of  the  oximes  of  benzil.  II. 
Monomethyl  ethers  of  the  benzildioxim.es.  O.  L. 
Brady  and  M.  M.  Muers  (J.C.S.,  1930,  216—226).— 
0-Methyl-oc-benzihnonoxime  with  hydroxylaminc 
yields  O -monomethyl- u-benzildioxime,  m.  p.  181 — 182° 
(acetyl  compound,  m.  p.  107 — 108° ;  benzoyl  com¬ 
pound,  m.  p.  167°),  and  a'-O-monomeihyl-y-benzildi- 
oxime,  m.  p.  172°  (acetyl  compound,  m.  p.  80° ;  benzoyl 
compound,  m.  p.  79°).  [The  new  configurations  of 
Meisenlieimer  (A.,  1922,  i,  152)  are  used  and  in  addition 
a  indicates  that  the  methylated  oximino-group  in 
the  y-dioxime  is  vicinal  to,  and  p'  that  it  is  remote 
from,  the  phenyl  group.]  O-Methyl-P-benzilmon- 
oxime  reacts  only  with  difficulty  and  at  the  high  tem¬ 
perature  necessary  (175 — 185°  for  10  hrs.)  gives  only 
O-monomethyl-^-benzildioxime,  m.  p.  177°  (acetyl  com¬ 
pound,  m.  p.  81°;  benzoyl  compound,  m.  p.  162°). 
a-Benzildioxime  on  methylation  yields  a  mixture  of 
0-  and  N-monomethyl-a-benz ild i oximes ■ ;  the  latter 
(new)  has  m.  p.  168°.  The  former,  on  further  mcthyl- 
ation,  yields  a  mixture  of  OO-  and  ON-,  and  the  latter 
a  mixture  of  ON-  and  AW-dimethyl-a-benzildioximes 
(Brady  and  Perry,  A.,  1926,  171).  The  configuration 
of  the  monomethyl  ethers  is  thus  established,  a '-O- 
Monomethyl-y-benzildioxime  yields  OO-dimethyl-a- 
benzildioxime  and  OO -dimelhyl-y-benzildioxime,  m.  p. 
59°.  O-  and  iV-Ethers  are  distinguished  by  heating 
with  hydriodic  acid,  methyl  iodide  and  mcthylamino, 
respectively,  being  obtained.  Methylation  of  p- 
benzildioximc  yields  O-monomethyl- (3-benzildioximo 
and  N-monomethyl-$-benzildioximc,  m.  p.  205°  (de¬ 
comp.)  :  y-benzildioxime  yields  the  second  as  sole 
recognisable  monomethylation  product.  O-Mono- 
methyl-  p-benzildioxime  yields  ON-  and  OO-dimethyl- 
p-benzildioxime ;  N  -  monomethyl  -  p  -  benzildioxime 
yields  O-methyl- P-benzilmonoxime,  probably  by 
hydrolysis  of  OA-dimethyl-  p-benzildioxime. 

O-Monomethyl-a-benzildioxime,  boiled  for  30  sec. 
with  aniline,  gives  mainly  a'-O-monomethyl-y-benzil- 
dioxime,  but  in  addition  the  monomethyl  ethers  of 
the  p-  and  y-dioximes ;  longer  boiling,  or  the  action  of 
hydrogen  chloride  in  acetic  acid,  yields  the  P-com- 
pound  as  principal  product.  a'-O-Monomethyl-y- 
benzildioxime  also  yields  the  p-compound.  OO-Di- 
mcthyl-y-benzildioxime  when  boiled  with  concen¬ 
trated  hydrochloric  acid  yields  OO-dimethyl-a-benzil- 
dioxime.  lY-Monomcthvl-a-benzildioxime  when  boiled 
with  aniline  gives  the  anil  (Auwers  and  Siegfeld,  A., 
1893,  i,  354),  but  with  dimethylaniline  AMnonomethyl- 
p-benzildioxime. 

O-Monomethyl-a-benzildioximc  with  phosphorus 
pentachloride  undergoes  the  Beckmann  change, 
yielding  N-benzoyl-O-methylbenzamidoxinie,  m.  p.  151° 
[identified  by  alkaline  hydrolysis  to  benzoate  and 
0-methylbenzamidoxime  (Kruger,  A.,  1885,  895)  and 
acid  hydrolysis  to  benzamide  and  benzoic  acid],  and 
3  :  5-diphenyl- 1  :  2  :  4-oxdiazole  (A.,  1889,  1067). 
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The  former  is  formed  in  proportionately  larger  quan¬ 
tity  at  0°  than  at  the  ordinary  temperature.  The 
Beckmann  rearrangement  of  a'-O-monomethyl-y- 
benzildioxime  yields  a.-0-meihylplienylglyoxalanilide- 
oxime,  m.  p.  118—120°,  yielding  on  hydrolysis  aniline 
and  an  unidentified  solid,  m.  p.  57 — 60°.  Similarly, 
O-monomethyl-fi-benzildioxime  yields  $-0-methyl- 
phenylglyoxyl  a  nil  id  cox  im  c ,  m.  p.  152°,  converted  by 
boiling  concentrated  hydrochloric  acid  first  into  its 
a-isomerido  and  then  into  hydrolysis  products  of  the 
latter.  It  was  synthesised  by  methylation  of  p- 
phenylglyoxylanilideoxime  (A.,  1893, 474)  with  methyl 
iodide  and  silver  oxide.  H.  A.  Piggott. 

Nitration  of  4  :  4'-dimethoxy-  and  4  :  4'-di- 
ethoxy-benzophenones.  J.  van  Alphen  (Rcc. 
trav.  chirm,  1930,  49,  153 — 164 ;  cf.  this  vol.,  90). — 
Nitration  of  4  : 4'-dimethoxybenzophenone  with  ab¬ 
solute  nitric  acid  in  acetic  anhydride  at  0°  gives  the 
3  :  3'-di«j<ro-derivative,  m.  p.  190°  [identical  with  a 
specimen  obtained  by  heating  4  : 4'-dichloro-3  :  3'- 
dinitrobenzophenonc,  m.  p.  133°  (Consonno,  A.,  1904, 
i,  676,  gives  120°),  with  methyl-alcoholic  sodium 
methoxide],  but  at  the  b.  p.  of  the  mixture  or  with 
absolute  nitric  acid  alone  at  —15°  the  products  are 

3  :  3'  :  5  :  5'  -  telranitro  -4:4'-  dimethoxybenzoplienone, 
m.  p.  199°  (similarly  synthesised  from  the  dichloro- 
tetranitro-compound ;  converted  into  2:4: 5-tri- 
nitroanisole  only  with  difficulty),  2  : 4-dinitroanisole, 
and  3  :  5-dinitroanisic  acid,  the  last  two  products 
being  formed  thus :  MeO-C6H4-CO-CGH4-OMe 
p-Me0,C6H4,N02+ CGH4(0Me)'C02H,  with  subse¬ 
quent  nitration  “of  the  fission  products.  Similar  re¬ 
sults  are  obtained  in  the  nitration  of  4  : 4'-diethoxy- 
bonzophenone,  the  products  being  3  :  3' :  5  :  5 '-telra- 
nitro-4  :  4' -diethoxybenzophmone,  m.  p.  194°  (also  syn¬ 
thesised),  2  :  4-dinitrophenetole,  and  3  :  5-dinitro-4- 
hydroxybenzoic  acid  in  absolute  nitric  acid  at  — 15°, 
and  3  :  3'-dinitro-4  : 4'-diethoxybenzophenone,  m.  p. 
159°  (Consonno,  loc.  cit.,  gives  132°), in  acetic  anhydride 
at  0°.  On  the  basis  of  these  results  and  others  cited 
from  the  literaturo  it  is  concluded  that  replacement 
of  groups  in  the  benzene  nucleus  is  hindered  by  the 
presenco  of  nitro-groups  in  the  meta  position  to  such 
groups.  By  heating  3  :  3'  :  5  :  5'-tetranitro-4  :  4'-di- 
methoxybenzophenono  with  the  theoretical  amount 
of  the  appropriate  amine  in  alcoholic  solution  in  a 
sealed  tube  at  100°  the  methoxy-group  is  replaced 
by  the  substituted  amino-group,  and  thus  are  ob¬ 
tained  4  :  4'-diamino-,  m.  p.  324°  (Consonno,  loc.  cit., 
gives  270°) ;  4  :  4'-dimethyl-,  m.  p.  230°  (lit.  235°) ; 

4  :  4' -diethyl-,  m.  p.  214° ;  4  :  4-di-\\-propyl-,  m.  p. 

156°  ;  4  :  i'-di-n-butyl-,  m.  p.  164° ;  4  :  4' -di-n-amyl- , 
m.  p.  130°;  4:4 '-di-n-hcxyl-,  m.  p.  121°;  and  4:4'- 
di-n-hcptyl-,  m.  p.  121°,  -diamino-Z  :  3' :  5  :  5 '-tetra- 
nitrobenzophenones.  The  m.  p.  curve  for  these  deriv¬ 
atives  closely  resembles  that  obtained  for  the  corre¬ 
sponding  benzil  derivatives  (van  Alphen,  loc.  cit.), 
the  m.  p.  tending  to  converge  to  117°  as  the  size  of 
the  alkyl  group  increases.  J.  W.  Baker. 

Syntheses  of  (3-4-hydroxy-3-methoxyphenyl- 
ethyl  heptadecyl  and  nonadecyl  ketones  and 
4-hydroxy-3-methoxystyryl  nonadecenyl  ketone. 
T.  Oyamada  (Sci.  Rep.  Tohoku,  1929,  18,  625—637). 


— Methyl  heptadecyl  ketone,  obtained  from  ethyl 
hexadccylacetoacetato,  condenses  with  vanillin  in 
presence  of  aqueous-alcoholic  potassium  hydroxide 
forming  4  -  hydroxy -Z-methoxysty  ryl  Heptadecyl  ketone 
(+H20),  m.  p.  (anhydrous)  71 — 72°,  reduced  by 
hydrogen  in  presence  of  platinum-black  and  ether  to 
$-4-hydroxy-Z-melJioxyphenylethyl  heptadecyl  ketone  (I), 
m.  p.  70-5 — 7T5°.  Ethyl  octadecylacetoacetate  is 
hydrolysed  with  20%  sodium  hydroxide  solution  to 
methyl  nonadecyl  ketone,  m.  p.  61 — 62°  ( semicarbazone , 
m.  p.  130°),  which  is  converted  as  above  into  4-hydr- 
oxy-Z-methoxystyryl  (+H20),  m.  p.  (anhydrous)  79— 
80°,  and  $-4-hydroxy-Z-methoxyphenylethyl  nonadecyl 
ketones  (II),  m.  p.  75-5 — 76-5°.  Reduction  of  ethyl 
oleate  with  sodium  and  n-butyl  alcohol  in  presence 
of  toluene  furnishes  A‘-octadecenyl  alcohol,  con¬ 
verted  by  treatment  with  red  phosphorus  and  iodine 
into  A ‘-ocladecenyl  iodide.  Condensation  of  this  with 
ethyl  sodioacetoacetate  and  hydrolysis  of  the  result¬ 
ing  product  gives  methyl  A* -nonadecenyl  ketone,  m.  p. 
28-5 — 29-5°  ( semicarbazone ,  m.  p.  106 — 107°),  which 
condenses  with  vanillin  forming  a  small  amount  of 
4-hydroxy -Z-mcthoxystyryl  A‘- nonadecenyl  ketone  (III), 
m.  p.  52—54°.  Catalytic  reduction  (platinum-black) 
of  this  in  alcoholic  solution  affords  II.  The  ketones 

l,  II,  and  III  are  non-pungent.  H.  Burton. 

Syntheses  of  4'-nitro-2  :  4 : 6-triliydroxybenzo- 

phenone  dimethyl  ethers  and  4'-amino-2  :  4  :  6- 
trimethoxybenzophenone.  M.  Yamashita  (Sci. 
Rep.  Tohoku,  1929,  18,  609— 613).— The  Hoesch 
condensation  of  p-nitrobenzonitrile  with  phloro- 
glucinol  dimethyl  ether  affords  small  amounts  of 
4'-nitro-2-hydroxy-4  :  6-dimethoxy-,  m.  p.  176-5 — 177°, 
and  4'-nitro-4-hydroxy-2  : Q-dimethoxy-benzophenones, 

m.  p.  216 — 217°;  the  former  of  these  compounds 

gives  the  boroacctic  anhydride  reaction  (Dimroth, 
A.,  1926,  ■  297).  4'-ATf<ro-2  : 4  :  Q-trimethoxybenzo- 

phenone,  m.  pi  170 — 170-5°,  prepared  by  the  addition 
of  40%  sodium  hydroxide  solution  to  the  trihydroxy- 
derivative  in  methyl-alcoholic  methyl  sulphate,  is 
reduced  by  ferrous  hydroxide  to  4' -amino-2  : 4  :  6- 
trimethoxybenzophenone,  m.  p.  215-5°  [hydrochloride, 
m.  p.  193°  (decomp.)].  H.  Burton. 

Steric  hindrance  in  Hoesch  reaction.  M. 
Yamashita  (Sci.  Rep.  Tohoku,  1929,  18,  615 — 618; 
cf.  Orito,  A.,  1929,  929). — o-Nitrophenylacetonitrile 
and  phloroglucinol  condenso  in  presence  of  ethereal 
hydrogen  chloride  and  zinc  chloride,  forming  a  small 
amount  of  2:4:  Q-trihydroxyphenyl  2-nitrobenvjl 
ketone,  m.  p.  202°.  2:4: 6 - Trihyd rox y phenyl  3-  and  4- 
nitrobenzyl  ketones,  m.  p.  211 — 212°  and  247°,  respect¬ 
ively,  are  obtained  in  good  yield  from  m-  and  p-nitro- 
phenylacetonitrile,  respectively.  «i-NitrophenyI- 
acetonitrile  and  resorcinol  yield  2  :  4-dihydroxy  phenyl 
Z-nitrobenzyl  ketone,  m.  p.  156-5°,  but  p-nitrophenyl- 
acetonitrile  does  not  condense.  H.  Burton. 

Substituted  anilinoquinones.  M.  CovEtL° 
(Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1929,  [iv], 

158 — 163). — The  following  compounds  have  been 
prepared  by  the  interaction  of  the  corresponding 
amines  and  acylaminobenzoquinones  in  boiling 
alcoholic  solution  :  3  :  o-dianilino-2  :  Q-disuccinimido- 
decomp.  without  melting  at  300° ;  3  :  5 -dianili’io- 
2  :  G-diphthalimido-,  m.  p.  295 — 296°  ;  3  :  o-di- p- 
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toluidino-2  :  6 -disuccinimido- ,  m.  p.  204 — 205° ;  3:5- 
di-p-anisidmo-2  :  6 -disucciniviido-,  m.  p.  240° ;  3  :  5- 
di-Tp-toluidino-2  :  Q-diphthalimido-,  m.  p.  264° ;  3  :  5- 
dip-anisidino-2  :  6-diphthalimido-benzoquinone,  m.  p. 
278°.  R.  K.  Carlow. 

Acyl-p-quinones.  Contribution  to  the  solution 
of  the  ‘ 1  Pechmann  dyes  '  ’  problem.  M.  T. 
Bogert  and  H.  P.  Howells  (J.  Amer.  Chem.  Soc., 
1930,  52,  837 — 850). — 1  :  4-Dimethoxybenzene,  m.  p. 
56-8°  (all  m.  p.  are  corr.  except  where  stated  other¬ 
wise),  is  converted  by  the  Priedel-Crafts  reaction 
with  benzoyl  chloride  mainly  into  2  :  5-dimcthoxy-, 
m.  p.  51-2°,  or  2-hydroxy-5-methoxy-benzophenone, 
m.  p.  S4 — 85-5°  (lit.  78—85°),  according  to  the  con¬ 
ditions  used.  The  last-named  compound  is  de- 
methylated  by  a  mixture  of  hydriodic  acid,  acetic  acid, 
and  acetic  anhydride  to  2  :  5-dihydroxybenzophenonc, 
m.  p.  125 — 126-1°,  oxidised  by  sodium  dichromate 
and  dilute  acetic  and  sulphuric  acids  to  benzoyl- p- 
benzoquinone ,  m.  p.  85 — 85-6°.  This  is  converted 
by  aniline  in  acetic  acid  into  a  dianilino-dovivative, 
purplish-red  crystals,  m.  p.  212-2 — 212-7°,  and  by 
acetic  anhydride  and  a  small  amount  of  sulphuric 
acid  at  40 — 50°  into  the  triacetate,  m.  p.  137-7°,  of 
hmzoylhydroxyquinol,  m.  p.  129-1°.  When  the  quin- 
one  is.  treated  with  sodium  thiosulphate  and  acetic 
acid  and  then  with  potassium  chloride  a  potassium 
benzoylquinolthiosulphate,  decomp,  about  240°  with¬ 
out  melting,  is  obtained.  When  tliis  is  treated  with 
2-amino-5-dimethylanilinethiosulphuric  acid  in  20% 
Bodium  carbonate  solution,  and  then  oxidised  with 
air,  a  violet  dye  and  a  bluish-black,  amorphous  solid 
are  obtained;  the  dye  formation  indicates  that  the 
benzoyl  and  thiosulphuric  acid  groups  arc  not 
adjacent. 

Quinol  dibenzoate,  benzoyl  chloride,  and  aluminium 
chloride  at  200 — 205°  afford  dibenzoylquinol,  m.  p. 
210-5— 211-1°  (lit.  206—207°)  [dimethyl  ether,  m.  p. 
124 — 124-5°  (uncorr.)],  after  the  product  is  hydro¬ 
lysed  with  16%  alcoholic  potassium  hydroxide.  This 
quinol  is  oxidised  to  (probably  2  : 5-)  dibenzoyl-p- 
bmzoquinone,  m.  p.  164r— 164-5°,  which  is  converted 
by  aniline  in  acetic  acid  into  anilinodibenzoylquinol, 
yellow,  m.  p.  234-9 — 236-8°  after  becoming  orange  at 
225°  and  slight  decomp,  at  228°,  and  by  acetic  an¬ 
hydride  and  sulphuric  acid  into  the  triacetate,  m.  p. 
120 — 120-5°,  of  dibenzoylhydroxyquinol,  m.  p.  196-9 — 
197-5°  (uncorr.). 

The  dibenzoylquinol  is  oxidised  less  readily  than 
the  monobenzoylquinol  in  both  acid  and  alkaline 
solution ;  the  dibenzoylquinonc  is  more  easily 
reduced.  Both  quinones  dye  wool  with  a  dark  red 
shade  (fast  to  acid  ;  not  fast  to  light  or  alkali).  When 
dissolved  in  alkali  hydroxide,  botli  quinones  give 
blood-red  solutions. 

The  dibcnzoyl-p-benzoquinone  exhibits  properties 
differing  from  those  of  the  “  Pechmann  dye  ”  formu¬ 
lated  as  this  quinone  by  Koznievski  and  Marchlcvski 
(A.,  1906,  i,  759).  The  results  support  Bogert  and 
Hitter’s  configuration  (A.,  1925,  i,  255). 

H,  Burton. 

.1:4:1':  4'  -Tetr ahydr oxy-2  :  2'-dianthraquin- 
°Hyl  and  furans  derived  therefrom.  R.  B. 
ocHunjT,  B.  Stein,  and  C.  Bamberger  (Ber.,  1930, 


63,  [B],  300 — 309). — Quinizarin  is  converted  by 
yridme  in  alcohol  at  60 — 70°  into  1:4:1':  4'-tetra- 
ydroxy-2  : 2'-dianthraquinonyl,  the  eliminated 
hydrogen  atoms  being  expended  in  reduction  of  a 
portion  of  the  initial  material  to  1-hydroxyanthra- 
quinone  and  its  leuco-compound.  The  constitution  of 
the  compound  is  deduced  from  elementary  analysis 
and  determination  of  the  acetyl  groups  in  its  tetra¬ 
acetate.  Contrary  to  Scholl,  Schwinger,  and  Dischen- 
dorfer  (A.,  1920,  i,  169),  the  compound  C28H1408  is 
correctly  described  in  G.P.  146,223.  1:4:1':  4'-Tetra- 
hydroxy-2  : 2'-dianthraquinolyl  is  transformed  by- 
zinc  chloride  at  305 — 310°  into  4  :  4'-dihydroxy-2  :  2'- 
dianthraquinonylene  1  :  1 '-oxide,  also  prepared  by 
heating  the  tctra-acetate  in  nitronaphthalenc  at 
260 — 270°  and  hydrolysis  of  the  resulting  diacetate  by 
sulphuric  acid. 

Treatment  of  1:4:1':  4'-tetrahydroxy-2  :  2'-di- 
authraquinonyl  with  boiling  nitronaphthalenc  affords 
1:4:  4'-trihydroxy-2  :  2'- dianthraquinonylene  3:1'- 
oxide,  identical  with  the  compound  C28Hi2Og  described 
in  G.P.  146,223.  Its  constitution  is  established  by 
the  production  of  a  triacetate  by  the  action  of  boiling 
pyridine  and  acetic  anhydride  on  the  completely 
amorphous  material.  In  agreement  with  the  authors’ 
formulation,  but  contrary  to  Scholl  ( loc .  cit.),  the 
substance  is  unchanged  by  the  prolonged  action  of 
zinc  chloride.  When  distilled  with  zinc  dust  it 
yields  ( ?)  dianthryl  in  very  small  amount.  If  the 
hydroxyl  groups  arc  replaced  by  acetoxy-residues  the 
oxidation  does  not  occur,  but  acetic  anhydride  is  lost 
with  production  of  4  :  4'-dihydroxy-2  :  2'-dianthra- 
quinolylene  1  :  1 '-oxide,  the  change  also  occurring  in 
other  media  of  high  b.  p.,  for  example,  anthracene  and 
methyldiphenylamine. 

1:4:1':  4'-Tctrahydroxy-2  : 2'-dianthraquinonyl 
is  oxidised  by  manganese  dioxide  in  fuming  sulphuric 
acid  (10%  S03)  at  —5°  to  3:4:  4,-trihydroxy. 2  : 2'- 
dianthraquinonylene  1  : 1  '-oxide,  which,  owing  to  the 
absence  of  a  hydroxyl  group  in  the  quinizarin  position, 
does  not  give  a  well-defined  spectrum  in  boric  and 
sulphuric  acids;  the  quinoline  salt  is  described. 

Reduction  with  sodium  hyposulphite  in  presence  of 
pyridine  converts  1:4:1':  4'-tetrahydroxy-2  :  2'-di- 
anthraquinonyl  into  a  febnAydro-derivative,  which  in 
alkaline  solution  is  not  oxidised  by  air  at  the  atmo¬ 
spheric  temperature,  although  readily  after  being 
heated  to  50 — 60°.  It  is  converted  by  concentrated 
sulphuric  acid  at  150 — 140°  into  quinizarin  and  by 
sulphuric  acid  containing  nitrite  into  the  initial 
material.  H.  Wren. 

Colour  reaction  for  ergosterol.  Differenti¬ 
ation  of  ergosterol  and  irradiated  ergosterol. 
R.  Meesemakcker  (Compt.  rend.,  1930,  190,  210— 
218). — Acetic  anhydride  and  anhydrous  zinc  chloride 
added  to  a  chloroform  solution  of  ergosterol  produce 
a  rose  coloration  which  changes  into  a  stable  green 
colour.  If  the  chloroform  solution  has  been  exposed 
to  ultra-violet  light,  only  the  green  coloration,  the 
intensity  of  which  appears  to  be  proportional  to  the 
duration  of  the  exposure,  is  produced. 

C.  C.  X.  Vans. 

Vegetable,  fish,  and  insect  poisons.  II. 
Rotenone,  the  physiologically  active  constituent 
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of  Jierris  elliptica.  II.  A.  Butenandt  and  F. 
Hildebrandt  (Annalcn,  1930,477,  245 — 268;  cf.  A., 
1928,  1017). — isoRotenone,  [a]',?  +8°  (Takei,  A.,  192S, 
765),  is  converted  by  amyl  nitrite  and  hydrochloric  acid 
into  iso rotenonone,  dccomp.  254°,  whilst  treatment  with 
alcoholic  potassium  hydroxide  in  a  current  of  hydrogen 
gives  rotenic  acid,  also  obtained  by  the  action  of  con¬ 
centrated  sulphuric  acid  on  tubaic  acid.  Rotenic  acid 
contains  no  asymmetric  centre,  since  the  acid  regener¬ 
ated  from  the  pure  brucine  salt,  in.  p.  202°,  [a]);  +18°, 
is  inactive.  Catalytic  reduction  of  rotenic  acid  with 
platinum-black  in  acetic  acid  (or  palladium-black  in 
alcohol)  converts  it  into  dihydrorotenic  acid,  m.  p.  16S°, 
which  is  resolved  by  fractional  crystallisation  of  its 
brucine  salt  from  acetone.  The  less  soluble  active 
brucine  salt,  m.  p.  150°,  [a]))  -f-10-S°,  giving  an  active 
acid,  m.  p.  165-5 — 170°,  [a])?  — 23-17°.  Reduction  of 
isorotenonc  and  its  derivatives  occurs  much  less 
readily  than  in  the  rotenone  series,  but  with  hydrogen 
and  platinum-black  in  acetic  acid  a  substance, 
C21H2205  ( ?),  m.  p.  167°  (depressing  that  of  dihydro- 
deoxyrotenone),  is  obtained.  Dehydrogenation  of 
iwro'teiionc  with  iodine  in  hot  alcoholic  sodium  acetate 
converts  it  into  isodehydrorotenone,  m.  p.  191°  (oxime, 
m.  p.  163-5°),  which  is  optically  inactive  and  is  also 
obtained  by  isomerisation  of  dehydrorotenone  with 
concentrated  sulphuric  acid,  whilst  it  is  reduced  by 
hydrogen  and  platinum-black  in  acetic  acid  to  isorfi- 
hydrodcoxyrotenone,  in.  p.  160°,  and  converted  by 
boiling  alcoholic  potassium  hydroxide  in  hydrogen  to 
isoderrisic acid,  CojH^jOg,  m.  p.  149°  (oxime,  m.  p.  170° ; 
acetyl  derivative,  m.  p.  136° ;  methyl  ester,  m.  p.  124°). 
The  latter  is  also  obtained  by  isomerisation  of  derrisic 
acid,  [a]))  —57°  ( loc .  oil.,  where  it  is  described  as  a 
hydroxy-keto-acid)  (acetyl  derivative,  m.  p.  136°), 
with  concentrated  sulphuric  acid.  Thus  the  isomeric 
relationship  between  rotenone  and  isorotenone  and 
their  respective  derivatives  corresponds  with  that  of 
tubaic  and  rotenic  acids  and  involves  the  movement  of 
a  double  linking  in  such  a  manner  that  an  asymmetric 
centre  is  destroyed.  Subsequent  reduction  of  rotenic 
to  dihydrorotenic  acid  re-forms  the  asymmetric  centre, 
since  the  latter  acid  is  resolvable.  Moreover,  con¬ 
sideration  of  the  optical  character  of  its  various 
derivatives  shows  that  rotenone  must  contain  two 
asymmetric  centres,  the  second  of  which  is  situated  in 
the  unknown  portion  of  the  molecule  (i.e.,  not  in  the 
rotenic  or  tubaic  acid  skeletons),  and  it  is  in  this 
portion  of  the  molecule  that  dehydrogenation  occurs. 
On  the  basis  of  these  results  together  with  those  of 
lvariyone  (J.  Pharm.  Soc.  Japan,  192S,  No.  557,  48), 
Takei  and  others  (A,,  1929,  933),  and  LaForge  and 
Smith  (ibid.,  11S1),  the  two  series  types,  represented 
by  tubaic  and  rotenic  acids,  respectively,  are  assigned 
structures  I  and  II. 
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All  that  can  be  stated  concerning  the  second  half  of  the 
rotenone  molecule  is  that  it  contains  two  methoxyl 
groups,  a  methylene  group  readily  oxidisable  to  a 
carbonyl  group,  and  a  group  containing  an  asymmetric 
centre  which  readily  loses  two  atoms  of  hydrogen 


with  the  consequent  destruction  of  the  asymmetric 
centre.  Reduction  of  derrisic  acid  with  hydrogen  and 
colloidal  palladium  in  aqueous  acetone  affords  a  sub¬ 
stance,  CjjjjHjjjOy  ( ?),  m.  p.  211°,  not  yet  investigated. 
Both  dehydrorotenone  and  isodehydrorotenone  con¬ 
dense  with  maleic  anhydride  in  boiling  benzene  to 
yield  substances,  C,5H2609  (?),  m.  p.  256°  (decomp.) 
and  261°  (decomp.),  respectively.  Various  m.  p. 
anomalies  of  rotenone,  isorotenonc,  and  rotenic  acid 
aro  discussed  and  polymorphism  is  considered  to  be 
the  explanation  of  these.  J.  W.  Baker. 

Effect  of  heat  on  d-a-pinene.  F.  H.  Thurber 
and  C.  H.  Johnson  (J.  Ainer.  Chem.  Soc.,  1930,  52, 
786 — 792). — The  rate  of  decrease  in  optical  activity  of 
pinene  from  Port  Orford  cedar  oil  (B.,  1927,  733)  at 
184 — 237°  is  about  half  of  that  for  pinene  from 
turpentine.  The  heat  of  activation  (assuming  that 
raccmisation  occurs)  of  the  latter  pinene  is  approxim¬ 
ately  3700  g.-cal.  less  than  that  of  the  former.  It  is 
suggested  that  the  pinenes  from  the  two  sources  differ 
in  structure.  When  the  cedar  pinene  is  heated  at 
200°  in  a  vacuum  high-boiling  products  are  obtained, 
indicating  that  the  change  in  rotation  is  not  due  to 
raceinisation  (cf.  Smith,  A.,  1927,  212),  but  to  some 
rearrangement  of  the  pinene.  H.  Burton. 

Method  for  distinguishing  isomeric,  tauto¬ 
meric,  and  polymeric,  from  polymorphic 
optically  active  substances.  B.  K.  Singh  (J. 
Indian  Chem.  Soc.,  1929,  6,  1007— 1011).— Since 
polymorphism  is  a  function  of  the  solid  state,  the 
rotations  of  solutions  of  optically  active  polymorphic 
substances  will  be  identical  (cf.  Sidgwick,  J.C.S., 
1915,  107,  672),  whereas  isomeric  (or  tautomeric) 
substances  will  give  solutions  of  differing  rotatory 
power.  This  principle  has  been  applied  to  three 
forms  of  o-iodophenylimino-d-camphor,  m.  p.  87°  (a), 
93°  (3),  and  97°  (y),  respectively.  The  a-modification 
is  obtained  by  condensing  o-iodoaniline  with  rf-cam- 
phorquinone  in  presence  of  anhj'drous  sodium  sulphate 
at  80—85°;  at  90 — 97°  the  [3-form  results.  When 
a  saturated  alcoholic  solution  of  the  a-modification  is 
boiled  for  a  few  min.,  cooled,  and  then  treated  with 
water,  the  y-form  is  precipitated.  This  variety  is 
also  obtained  when  either  the  a-  or  (3-modification  is 
heated  at  79 — S0°  (preferably  with  a  trace  of  the 
y-form).  Solutions  of  the  three  forms  in  chloroform, 
benzene,  and  methyl  alcohol  show  the  same  rotatory 
power  and  dispersion  (for  each  solvent),  indicating 
that  they  are  polymorphic  modifications. 

H.  Burton. 

Ascaridole.  H.  Thoms  and  W.  Dobke  (Arch. 
Pharm.,  1930,  268,  12S— 137). — Investigation  of  the 
product  of  isomerisation  of  ascaridole  leads  to  the 
conclusion  that  it  possesses  the  structure  I,  with 
only  one  ethjdene  oxide  group,  rather  than  the  1 
3  : 4-dioxide  structure  (cf.  Wallach,  A.,  1912,  i,  S'S', 
Nelson,  A.,  1911,  i,  797  ;  1913,  i,  1S9). 

Isomerisation  is  carried  out  in  cymene  at  a  temper¬ 
ature  not  above  160°.  A  compound,  C20H28,  probably 
II,  m.  p.  15S°,  is  also  formed  in  5%  yield.  When 
the  isomeride  is  heated  with  25%  aqueous  ammonia 
at  125°  the  3-amino-2-Aydroxy-compoiind  (III),  m.  p- 
141°,  is  obtained  in  67%  yield,  and  the  analogous 
3-methylamino-2-hydro.i:y -compound,  m.  p.  156 — 157  , 
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is  formed  similarly  with  methvlamine.  Secondary 
amines,  or  phenylhydrazine,  yield  no  characterisable 
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products.  Interaction  with  magnesium  alkyl  or 
benzyl  halides  yields  no  characterisable  products,  but 
magnesium  phenyl  bromide  yields  the  Z-hydroxy-2- 
phenyl  compound,  m.  p.  102-5°,  and  magnesium 
camphor  bromide  yields,  with  elimination  of  water, 
the  compound  IV,  m.  p.  149°.  Interaction  with 
acetic  acid  gives,  in  10%  yield,  1:2:3:  4-tetrahydr- 
oxy-l-methyl-i-isojiropylhexahydrobenzene  monoacetate, 
m.  p.  153°,  b.  p.  220°/40  mm.,  from  which  the  tetra- 
hydroxy-compound,  m.  p.  128°,  described  by  Nelson 
(loc.  cit.)  is  obtained  on  hydrolysis.  Acetylation  of 
ascaridole  with  acetic  anhydride  and  sodium  acetate 
yields  the  glycol  diacetate  (V),  b.  p.  130°/2  mm., 
d  1-063,  nD  1 -40828.  No  additive  compounds  with 
phosphoric  or  arsenic  acids  can  be  isolated,  and  the 
compound  with  ferrocyanic  acid  is  unstable.  None 
of  the  reactions  investigated  is  applicable  to  the  deter¬ 
mination  of  ascaridole.  R.  K.  Callow. 

Alkylcoumarans  and  their  manufacture.  H. 
Jordan  etc.— See  B.,  1930, 135. 

Synthesis  of  tetrahydroxanthones.  M.  Sen 
(J.  Indian  Chem.  Soc.,  1929,  6,  925— 930).— When 
the  sodium  derivative  of  cyclohexanone  is  treated 
with  o-acetoxybenzoyl  chloride  in  ether  and  the 
resulting  product  hydrolysed  with  hydrochloric  acid, 
1:2:3:  4,-tetrahydroxanthone ,  m.  p.  105°,  is  obtained. 
3- Methyl-1  :  2  :  3  :  4 -tetrahydroxanthone,  m.  p.  130 — 
131°,  is  prepared  from  4-methylcyclohexanone  and 
the  above  chloride.  Using  the  requisite  cyclohexanone 
and  acid  chloride,  the  following  are  also  obtained  : 
6- methyl -,  m.  p.  113°;  1 -methyl-,  m.  p.  100°;  3  :  6-di¬ 
methyl-,  m,  p.  137—138°,  and  3  : 1 -dimethyl-l  :  2  :  3  :  4- 
tdraJiydroxanthone ,  m.  p.  118 — 119°.  These  com¬ 
pounds  do  not  form  oxonium  salts,  and  they  are 
hydrolysed  by  alkali  to  the  cyclohexanone  and  the 
appropriate  o-hydroxy-acid.  The  products  formed 
from  cyclohexanone-2-carboxylates  and  phenols  (Sen 
and  Basu,  A.,  1928,  1254)  differ  from  the  above,  and 
are,  therefore,  coumarins.  H.  Burton. 

Constitution  of  5-bromofurylacrylic  acid.  H. 
Gilman  and  G.  F.  Wright  (Rec.  trav.  chim.,  1930, 
49,  195 — 190). — Condensation  of  5-bromofurfuralde- 
hyde  with  acetic  anhydride  and  sodium  acetate  in 
the  presence  of  a  drop  of  pyridine  at  147°  gives 
5-bromofurylacrylic  acid,  identical  with  the  acid  ob¬ 
tained  by  the  action  of  zinc  on  an  alcoholic  solution 
°f  fi-bromofuryl-ajl-dibromopropionic  acid  (Gibson 
and  Kahnweiler,  A.,  1890,  959).  The  constitution  of 
the  bromofurylacrylic  acid  is  thus  established. 

J.  W.  Baker. 


Conversion  of  furfurylideneacetone  into  1- 
methyl-2-furylci/clopropane.  N.  Kishner  (Bull. 
Soc.  chim.,  1929,  [iv],  45,  7C7— 771).— See  A.,  1929, 
1184. 

Aspects  of  biochemical  synthesis.  P.  C. 
Mitter  (17th  Indian  Sci.  Congress,  1930,  reprint, 
also  J.  Indian  Chem.  Soc.,  1930,  7,  39 — 57). — A 
lecture  in  which  the  closeljr  related  structure  of 
natural  anthocyanins,  anthraquinone  derivatives, 
flavones,  woflavones,  catechins,  and  related  phenolic 
derivatives  is  discussed  on  the  basis  of  biosynthesis 
from  the  simple  components  formaldehyde  and  its 
condensation  products,  sugars,  and  amino-acids.  In 
discussion  of  the  structural  relationships  of  the 
terpenes  a  misquotation  of  Atterberg’s  original  paper 
on  sylvestrene  by  Rao  and  Simonsen  (A.,  1926,  72, 
521)  is  pointed  out,  and  the  author  casts  doubt  on 
the  supposed  proof  of  the  absence  of  sylvestrene  in 
nature,  since  the  irregular  union  of  isoprene  units 
involved  in  its  structure  is  shared  by  santene  and 
santonin.  The  biochemical  relationship  of  sugars 
to  the  alkaloids  is  also  discussed.  J.  W.  Baker. 


Colouring1  matter  of  paprika.  IV.  Rearrange¬ 
ment  of  capsanthin.  L.  Zeohmeister  and  L.  von 
Cholnoky  (Annalen,  1930,  478,  95—111). — Cap¬ 
santhin  (A.,  1927,  669;  1928,  1252)  reacts  with  a 
dilute  solution  of  iodine  in  carbon  disulphide,  yield¬ 
ing  a  di-iodide,  CMH4803I2 ;  with  more  concentrated 
solutions,  further  addition  occurs.  When  treated 
with  bromine  in  chloroform  solution,  capsanthin 
absorbs  7  mols.  (two  of  the  original  double  linkings 
do  not  react),  whilst  with  j>erbenzoic  acid  in  chloro¬ 
form  at  0°,  7  atoms  of  oxygen  per  mol.  are  absorbed. 
The  resulting  heptoxide,  C34H.8O10,  softeiis  above 
60°,  when  heated  at  150 — 160°  affords  a  20 — 30% 
yield  of  impure  benzoic  acid ;  it  is  not  clear  whether 
the  benzoic  acid  is  formed  from  the  oxide  or  from 
combined  perbenzoic  acid.  When  treated  with  dry 
oxygen,  capsanthin  absorbs  slowly  9  atoms  of  oxygen 
per  mol. ;  the  almost  colourless  product  is,  however, 
not  homogeneous.  When  capsanthin  is  heated  at 
240 — 300°  (bath),  16 — 25%  of  its  weight  of  wi- xylene 
is  produced ;  similar  decomposition  of  carotene  does 
not  give  wi-xylene.  The  colour  reactions  of  cap¬ 
santhin  with  various  reagents  are  given. 

[By  R.  Kuhn  and  F.  L’Orsa.] — Determinations  of 
the  acetic  acid  produced  during  the  oxidation  of 
capsanthin  by  potassium  permanganate  (Kuhn, 
Winterstein,  and  Karlovitz,  A.,  1929,  425)  and 
chromic  acid  (unpublished  method)  show  that  5 
methyl  groups  are  present  in  1  mol.  of  the  coloured 
compound.  H.  Burton. 

Catalytic  reduction  of  pyrroles  to  pyrrolidines. 
M.  de  Jong  and  J.  P.  Wibaut  (Rec.  trav.  chim.,  1930, 
49,  237 — 246). — Pyrrole  and  substituted  pyrroles  arc 
reduced  in  good  yields  to  the  corresponding  pyrrol¬ 
idines  with  a  platinum  oxide  catalyst ;  the  effect  of 
various  substituents  and  of  conditions  on  the  velocity 
of  reduction  have  been  studied.  Acetic  acid  is  the 
best  solvent,  but  absolute  methyl  or  ethyl  alcohol  or 
aqueous  hydrochloric  acid  may  be  used.  No  reduction 
occurs  in  ether,  light  petroleum,  or  amyl  alcohol. 
Monoalkyl-  or  phenyl-substituted  pyrroles  are  reduced 
more  readily  than  pyrrole  itself  (2-substituted  deriv- 
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atives  more  readily  than  AT-derivatives)  and  disub- 
stituted  pyrroles  more  rapidty  stilL  No  intermediate 
reduction  products  are  found  and  pyrroline  (dihydro¬ 
pyrrole)  is  reduced  more  rapidly  than  pyrrole  itself. 
Thus  from  the  appropriate  pyrrole  derivative  are 
obtained  :  pyrrolidine  ( pic-rate  B2A,  m.  p.  163 — 164°, 
converted  into  the  normal  picrate,  BA,  by  the  action 
of  a  second  molecule  of  picric  acid) ;  2-methyl- ; 

1- ethyl-;  2-ethyl-,  b.  p.  110— 120°,  n  1-4256  (no 
picrate,  chloroaurate,  or  chloroplatinate  could  be 
obtained) ;  l-cyeZohoxj-l-,  b.  p.  214°,  n  1-4S32  (picrate 
BA,  m.  p.  165°;  picrate  B^A,  explodes  at  315°; 
chloroaurate,  m.  p.  88°)  (by  reduction  of  1-phenyl- 
pvrrole) ;  2-cyc\ohexyl-,  b.  p.  220 — 230° ,  n  1-5313 
(picrate,  m.  p.  153°);  2  :4-,  n  1-4313,  and  2  :  5-di- 
mcthyl-,  n  1-4357  {picrate,  m.  p.  117 — 118°),  and 
2  :  S-dicydohexyl-,  b.  p.  312 — 318°,  -pyrrolidine. 

J.  W.  Baker. 

Synthesis  of  1-phenyl-  and  1-cycfohexyl- 
pyrrolidines.  L.  C.  Craig  [with  R.  M.  Hlxon] 
(J.  Amcr,  Chem.  Soc.,  1930,  52,  804 — 808). — Pyrrole 
is  best  hydrogenated  in  presence  of  alcoholic  hydro¬ 
chloric  acid  and  a  platinum  oxide-platinuiu-black 
catalyst  (cf.  McElvain,  A.,  1929,  576).  A  mixture  of 

2-  and  3-methylpyrroles  is  not  reduced  (cf.  loc.  cit.). 
1-Phenylpyrrole  is  reduced  similarly  to  1-cjclohexyl- 
pyrrolidine,  b.  p.  209—211°  ( picrate ,  m.  p.  163 — 164°), 
also  obtained  from  pyrrolidine  and  cyc/ohexyl  bromide. 
Aniline  and  tetramethylene  chloride  at  100°  give 

1  -phenylpyrrolidine  [chloroplatinate,  m.  p.  174 — 175° 
(decomp.) ;  letroxalate  (-f-O-oIUO),  m.  p.  156°],  which 
decomposes  on  distillation ;  it  is  also  formed  in  small 
amount  by  thermal  decomposition  of  1-phenyl- 
pyrrolidine-2  : 5-dicarboxylic  acid  (Le  Sueur,  J.C.S., 
1909,  95,  273)  in  a  vacuum.  Bromobenzene  and 
pyrrolidine  react  at  220°  giving  a  base,  b.  p.  250 — 256° 
(hydrochloride ;  picrate,  m.  p.  155°),  probably  formed 
by  fission  of  the  pyrrolidine  ring.  H.  Burton. 

Condensation  reactions  of  cyclic  ketones.  II. 
Formation  of  quinoline  derivatives  from  indi- 
goids.  A.  J.  Hill,  A.  S.  Schultz,  and  H.  G.  Lind¬ 
wall  (J.  Amcr.  Chem.  Soc.,  1930, 52, 769 — 775). — Re¬ 
duction  of  hydantoin- [ A5 : 3']-oxindole  (A.,  1925,  i,  305) 
with  tin  and  alcoholic  hydrogen  chloride  or  hydriodic 
and  acetic  acids  affords  hydantoin- 5  : 3 '-oxindole, 
m.  p.  276°  (decomp.). 
Hydrolysis  of  this  with  barium  hydroxide  and  water 
(1  :  1)  gives  2-kelo-l  :  2-dihydroquinoline-4:-carboxylic 
acid,  not  melted  at  300°,  also  produced  by  the  action  of 
10%  sodium  hydroxide  on  acetylisatin,  or  by  con¬ 
densing  isatin  with  malonic  acid.  The  original 
oxindole  is  presumably  converted  into  the  acid 
NH<[;5P^>CH-CH(NH,,)-C°2H,  which  undergoes 
ring  fission,  dehydrogenation,  and  subsequent  quinoline 
ring  closure.  Reduction  of  the  above  acid  with 
hydriodic  acid  and  red  phosphorus  at  140°  furnishes 

2  -keto- 1  :  2  :  3  :  4  -  tetrahydroquinoline-4  -  carboxylic 
acid,  m.  p.  217 — 218°  (the  ethyl  ester,  m.  p.  155°,  is 
obtained  by  reduction  with  tin  and  alcoholic  hydrogen 
chloride),  also  formed  bv  similar  reduction  of 
hydantoin-[A5:3']-oxindole,  iiydan toin - [ A5 : 3 '] -5 ' :  l'-di- 
bromo-oxindole,  and  2 : 5-diketopiperasine-[A3 :  8 :3':  6']-di- 


oxind-ole,  m..  p.  above  300°.  The  above  dibromo- 
compound  and  hydantoin-[&5: 3  ]-5'-bromo-oxindole, 
both  not  melted  at  300°,  are  prepared  by  condensing 
hydantoin  and  5  :  7-dibromo-  and  5-bromo-isatin, 
respectively,  in  presenco  of  acetic  anhydride  and 
sodium  acetate  at  150°.  2  : 5 -Dikelopipcrazine- 

[A3:B;3’:e']-di-5' :  7' -dibromo-oxindole,  and  -di-5' -bromo- 
oxindole,  both  not  melted  at  300°,  are  prepared 
similarly  from  diketopiperazine. 

The  oxindoleacetic  acid  of  Granaeher  and  Mahal 
(A.,  1923,  i,  713)  is  2-keto-l  :  2  :  3  :  4-tetrahydro- 
quinoline-4-carboxylic  acid  (cf.  Aeschlimann,  A.,  1927, 
256).  H.  Burton. 

Catalytic  perhydrogenation  of  isoquinoline. 
J.  Ranedo  and  A.  Vidal  (Anal.  Ms.  Quinn,  1930,  28, 
76 — 78). — By  hydrogenation  of  isoquinoline  in  acetic 
acid  solution  at  the  ordinary  temperature,  using 
platinum  oxide  as  catalyst,  tetrahydroisoquinoline  is 
readily  obtained.  At  100°  there  results  decahydroiso- 
quinoline,  b.  p.  210°.  ( chloroplatinate ,  begins  to  melt  at 
129°;  mercuric  chloride  compound,  m.  p.  205°;  acetyl 
derivative,  b.  p.  180°/30  mm.;  nitrosocmine). 

H.  P.  Gillbe. 

Manufacture  of  basic  derivatives  of  substituted 
quinolinecarboxylic  acids.  Soc.  Chem.  Ind.  in 
Basle.— See  B.,  1930,  167. 

Autoxidation  of  dialuric  acid.  E.  S.  Hill 
(J.  Biol.  Chem. ,  1930,  85,  713— 725).— The  autoxid¬ 
ation  of  dialuric  acid  to  alloxan  in  presence  of  atmo¬ 
spheric  oxygen  at  25°  has  been  studied  at  various 
reactions.  Over  the  range  pn  1-7-5  the  rate  shows 
maxima  atpu  5-0  and  7-0  (the  latter  being  the  greatest) 
and  minima  at  pa  6-8  and  7-5;  at  reactions  more 
alkaline  than  pa  7-5- the  rate  of  oxidation  increases 
continuously  with  the  alkalinity.  C.  R.  Harington. 

Formation  of  4-hydroxymethylglyoxaline  at 
low  temperatures  from  lsevulose  and  an 
ammoniacal  solution  of  copper  hydroxide.  P. 
Girard  and  J.  Parrod  (Compt-.  rend.,  1930,  190, 
328 — 330). — When  an  aqucous-aininoniacal  solution  of 
lcevulose  is  shaken  with  copper  hydroxide  in  an 
atmosphere  of  oxygen  at  the  ordinary  temperature,  a 
green  precipitate  containing  copper  is  obtained,  from 
-which,  after  treatment  with  hydrogen  sulphide  in 
aqueous  suspension,  removal  of  the  precipitated  copper 
sulphide,  precipitation  of  the  aqueous  filtrate  with  lead 
acetate,  and  removal  of  excess  of  lead  with  hydrogen 
sulphide,  a  specimen  of  4-hydroxymethylglyoxaline, 
identical  with  that  obtained  by  Pyman  (J.C.S.,  1911, 
99,  668),  is  isolated  as  its  picrate  (cf.  Windaus  and 
Ullrich,  A.,  1914,  i,  662).  J.  W.  Baker. 

Influence  of  substituents  on  the  formation 
and  capacity  for  rearrangement  of  acylated 
indazoles.  K.  von  A  utters,  A.  Erneoke,  and 
E.  Wolter  (Annalen,  1930,  478,  154— 175).— 5  : 7- 
Dimethylindazole  is  converted  by  methyl  iodide  at 
100°  into  2:5;  7 -trimethylindazolc  {picrate,  m.  p.  159 — 
160°),  whilst  its  silver  derivative  and  methyl  iodide  in 
ether  give  the  1:5:  7 -isomeride  {picrate,  m.  p.  161-y 
162°).  Methylation  with  methyl  iodide  and  alcoholic 
sodium  ethoxide  affords  a  mixture  of  the  trimethyl 
derivatives.  Methyl  5 :  l-dimethylindazole-2-carboxyl- 
ate,  m.  p.  118°,  eliminates  carbon  dioxide  when  heated 
at  the  b.p./120 — 140  mm.,  furnishing  a  mixture  of  the 
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above  trimethyl  derivatives.  Acetylation  of  5  :  7-di- 
methylindazole  with  acetic  anhydride  or  with  acetyl 
chloride  and  pyridine  gives  2-aeetyl-5  :  7-dimethyI- 
indazole,  m.  p.  116 — 117°  (cf.  Bamberger,  A.,  1899,  i, 
5-13),  which  is  hydrolysed  readily  by  hydrogen 
chloride  in  ether  to  the  original  substance.  When 
heated  for  a  short  time  at  the  b.  p.,  this  acetyl  deriv¬ 
ative  undergoes  a  partial  rearrangement  into  1  -acetyl- 
5 :  7-d im ethyl indazol e ,  m.  p.  72°,  which  is  unaffected  by 
hydrogen  chloride  in  ether.  Similarly,  2-benzoyl-5  :  7- 
dimethylindazole,  m.  p.  Ill — 112°  (prepared  by  the 
pyridine  method),  is  partly  converted  at  the  b.p./vac. 
into  the  1  -benzoyl  derivative,  m.  p.  98°,  which  is 
also  obtained  directly  from  the  indazole  .and  benzoyl 
chloride.  5 : 7-Dibromoindazole  (A.,  1925,  i,  73) 
(2 -ethyl  derivative,  b.  p.  196 — 204°/15  mm.;  the 

1-ethyl  derivative  could  not  be  prepared)  is  acetylated 
by  acetic  anhydride  to  5  :  7 -dibromo-2-acetylindazole, 
m.  p.  155 — 156°,  also  formed  from  the  silver  deriv¬ 
ative  and  acetyl  chloride.  This  is  readily  hydrolysed 
by  hydrogen  chloride  in  ether,  but  does  not  undergo 
rearrangement  when  heated.  At  relatively  high  tem¬ 
peratures  the  acetyl  group  is  eliminated.  The  follow¬ 
ing  substituted  5 : 7-dibromoindazoles  arc  also 
described  :  2 -benzoyl,  m.  p.  136-5— 137°  (from  the 
silver  derivative  and  benzoyl  chloride) ;  2 -chloroacetyl, 
m.  p.  146 — 148° ;  and  the  ethyl,  m.  p.  112-5—113°,  and 
amyl,  m.  p.  57 — 58°,  esters  of  the  2-carboxylic  acid. 

An  attempt  to  synthesise  5  : 7-dibromo-l-acctyl- 
indazole  by  the  method  previously  described  (A., 
1927,  160)  failed,  since  the  oxime,  m,  p.  186°,  of 
3  : 5-dibromo-2-aminobcnzaldehyde,  on  acetylation, 
affords  the  O-acetyl  derivative,  m.  p.  129°,  only. 
Energetic  acetylation  results  in  the  formation  of  the 
corresponding  nitrile.  Broinination  of  o-acetamido- 
benzaldehydo  in  acetic  acid  gives  5-bromo-2-acet- 
amidobenzaldehyde,  m.  p.  170 — 171°  {oxime,  m.  p. 
191 — 192°) ;  further  bromination  could  not  be  effected. 
Acetylation  of  3:5:  7-tribromoindazole  with  acetic 
anhydride  yields  the  1-acetyl  derivative,  m.  p.  140°; 
the  2-acetyl  derivative  could  not  be  prepared. 

The  2-acetyl  derivative,  m.  p.  85 — S6°,  of  7-mcthyl- 
indazole  (picrate,  m.  p.  158°)  is  converted  by  short 
heating  at  the  b.  p./vac,  into  75%  of  the  1  -acetyl 
derivative,  m.  p.  31 — 32°.  Similarly,  2-chloroacetyl- 

1- methylindazole,  m.  p.  125-5 — 126-5°,  furnishes  85% 
of  the  1  -chloroacetyl  derivative,  m.  p.  93 — 94°,  and 
methyl  l-methylindazole-2-carboxylate,  m.  p.  79 — 80°, 
gives  methyl  7 -methylindazole-l-carboxylate,  b.  p.  166°/ 
13  mm.,  m.  p.  59-5 — 60-5°.  The  ease  of  rearrangement 
of  the  acetyl  group  from  the  2-  to  the  1-position  is 
diminished  by  a  methyl  group,  and  inhibited  by  a 
bromine  atom,  in  the  7-position. 

The  jtifroso-derivative,  m.  p.  36 — 37°,  of  3  : 5-di- 
chloro-o-acctotoluidide  is  converted  by  Jacobson’s 
method  (A.,  1908,  i,  29S)  into  5  :  7 -dichloroindazolc, 
m.  p.  200°.  The  2 -acetyl,  b.  p.  180 — 184°/12  mm., 
m.  p.  146 — 147° ;  2 -chloroacetyl,  m.  p.  156 — 157°,  and 
S-car&eTAozy-derivatives,  m.  p.  100-5 — 101°,  are  not 
transformed  into  the  corresponding  1-acyl  derivatives 
when  heated.  Spectrochcmical  data  for  several  of  the 
above  indazoles  are  recorded,  which  show  that 

2- acylindazoles  have  usually  a  considerably  higher 
exaltation  than  the  1-acyl  derivatives. 

H.  Burton. 


Formation  of  derivatives  of  dihydrobenz- 
iminazole  and  tetrahydroquinoxaline  by  tbe 
action  of  acetic  anhydride  and  zinc  chloride  on 
nitro-derivatives  of  alkylanilines.  P.  van  Rom- 
burgh  and  H.  W.  Huyser  (Rec.  trav.  chim.,  1930, 
49,  165— 176).— See  A.,  1928,  428.  The  2-chloro- 
derivatives  of  5-  and  6-nitro-l-methylbenziminazole 
have  m.  p.  202 — 203°  and  186°,  respectively.  6- 
Nitro-3-keto-4-acetyl-l-ethyl-l  :  2  :  3  :  4-tetralvydrogidn- 
oxaline  (from  2  :  4-dinitroethylaniline,  zinc  chloride, 
and  acetic  anhydride)  has  m.  p.  166 — 167°. 

Syntheses  in  the  triazine  series.  M.  Sen 
(J.  Indian  Chem.  Soc.,  1929,  6,  1001 — 1006). — 
Equimolecular  quantities  of  phenylhydrazine  and  N- 
acetyl-A-phenylglycino  react  in  boiling  alcohol,  form¬ 
ing  the  feebly  basic  6-keto-l  :  4-diphenyl-3-methyl- 
1:4:5:  6-tetrahydro-l  :  2  :  4-triazine,  m.  p.  163 — 
164?.  Similarly,  A-acetyl-jV-o-tolyl-  and  iV-acetyl- 
N - a-naphthyl-glyoines  afford  &-keto-l-phe7iyl-4-o-tolyl- 

3-melhyl-,  m.  p.  183 — 184°,  and  6-keio-l-phenyl-4- x- 
naphthyl-Z-methyl-teirahydrotriazinc,  m.  p.  221°,  re¬ 
spectively.  Attempts  to  prepare  similar  compounds 
from  hippuric  acid  or  IV-acetylglycine  and  phenyl¬ 
hydrazine  resulted  in  the  formation  of  mixtures  of 
triazines  and  glyoxalones.  When  hippuric  acid 
phenylhydrazone,  m.  p.  137 — 138°,  is  heated  at  155 — 
160°,  a  mixture  of  triazine  and  glyoxalone  is  again 
obtained.  Hippuric  acid  and  os-phcnylbcnzylhydr- 
azine  give  \-benzylanilino-2-phenyl-5-glyoxalone,  m.  p. 
147°.  (5-Acetylphenylhydrazine  and  jV-phenylglycine 
(or  its  ethyl  ester)  do  not  react.  H.  Burton. 

Pyrimidines.  CXH.  Synthesis  of  hetero¬ 
cyclic  compounds  containing  condensed  pyrim¬ 
idine  rings.  T.  B.  Johnson  and  Y.  F.  Cm  (Roe. 

trav.  chim.,  1930,  49,  197— 201).— The 

N  N  synthesis  of  a  new  type  of  condensed 
/‘\ heterocyclic  compound,  1:3:7:  9-di- 
Y  Y  SQ  pyrimidine  (I)  (nomenclature  based  on 
N3  !C  °N  that  of  purine  derivatives)  is  effected  in 
\c/  \w/  accordance  with  the  general  scheme  : 

(L)  RS-C(NH2)  iNH + CH(  OEt)  !C(C02Et)2  -> 

NH-C(SR):N-CH:C(C02Et)-90  — y 

N-C(SR)2T-CH:C(C02Et)-CCl— -C-SCN-»-C-NCS  — > 

•B-nh-cs-nh,  — >•  n-c(sr):n-ch:9 — c — nh  — > 

_  CO-NH-CS 

^9-NH-90 

CO-NH-C-SR  CO  C-CO-NH  '  1 

NH-€H 

By  the  action  of  concentrated  aqueous  ammonia  at 
the  ordinary  temperature,  ethyl  2-ethylthiol-6-lhiocarb- 
amylpyrimidine-5-carboxylate  (described  in  a  future 
publication)  is  converted  into  10-hydroxy-S-thiol-2- 
ethylthiol-1  :  3  :  7  :  9-dipyrimidine,  m.  p.  242 — 243°, 
in  79%  yield.  This  is  converted  by  sodium  ethoxide 
and  ethyl  bromide  into  10-hydroxy-2  :  S-dielhylthiol- 
1:3:7: 9-dipyrimidine,  m.  p.  117—1 1 9°,  which  is  hydro¬ 
lysed  by  boiling  hydrochloric  acid  to  2  :  8  :  10-trihydr- 
oxy-1  :  3  : 7  :  9-dipyrimidine  (II),  decomp,  above  300°, 
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which  is  the  cyclic  ureide  of  cytosinecarboxylic  acid. 
Similarly,  by  the  action  of  concentrated  ammonia  at 
90 — 100°  on  2-ethyUhiol-&-phenylthiocarbamylpyrim- 
uline-o-carboxylate  (future  paper)  is  obtained  10- 
hydroxy-S-thiol-2-ethylthiol-(J-phenyldipyrimidine,  m.  p. 
220—222°.  '  j.  W.  Baker. 

Chlorophyll.  VIII.  Chlorin  e  and  chloro- 
porphyrins  derived  from  it.  H.  Fischer  and 
O.  Mold ENH AUER  (Annalen,  1930,  478,  54 — 94). — 
The  formation  of  a  tripotassium  salt  by  chlorin  e  (I) 
(Willstiitter)  is  confirmed.  Methylation  of  the  salt 
bv  methyl  sulphate  yields  the  dimethyl  ester, 
c;7h41o?n  m.  p.  199°,  which,  crystallised  from 
ether,  yields  the  dimethyl  ester,  C37H40O7N4,  m.  p. 
217°,  not  identical  with  the  trimethyl  ester  obtained 
by  Treibs  and  Wiedemann  (A.,  1929,  941)  with 
diazomethane. 

The  action  of  fatty  acids  alone  and  with  hydriodie 
acid  on  chlorin  e  and  related  compounds  has  been 
examined.  In  general  the  action  of  formic  acid 
resembles  that  of  acetic  acid  with  hydriodie  acid,  whilst 
propionic  and  butyric  acids  cause  greater  degrad¬ 
ation.  Chlorin  e  with  acetic  and  hydriodie  acids 
(50° ;  8  min.)  yields,  with  the  loss  of  1  mol.  of  carbon 
dioxide,  chloroporphyrin  e5  (III),  C^H^OjN,  or 
CmH30O5N4,  This  yields  two  dimethyl  esters,  m.  p. 
272°  (IV)  and  284°  (V)  (corr.),  with  diazomethane  and 
methyl-alcoholic  hydrogen  chloride,  respectively;  IV 
is  transformed  into  V  by  methyl-alcoholic  hydrogen 
chloride,  but  the  reverse  change  does  not  occur. 
Clhloroporphyrin  e5  yields  only  the  diethyl  ester  with 
alcoholic  hydrogen  chloride  and  hydrogen  sulphide. 
It  is  converted  by  heating  with  formic  acid  or  with 
methyl-alcoholic  potassium  hydroxide  under  pressure 
into  rhodoporphyrin.  In  the  latter  reaction  only 
pyrroporphyrin  is  found  as  a  by-product,  in  contrast 
with  the  behaviour  of  chlorin  e  (Treibs  and  Wiede¬ 
mann).  Rhodoporphyrin  is  not  converted  into 
chlorin  e  by  the  action  of  hydrogen  peroxide  and 
sulphuric  acid,  an  unidentified  substance  being 
formed.  The  iron  salt  of  chloroporphyrin  e5  yields 
pyrroporphyrin  when  fused  with  resorcinol.  The 
ability  to  yield  phylloporphyrin  with  alkali  is  restored 
in  chloroporphyrin  e5  dimethyl  ester,  m.  p.  284°,  but 
with  formic  acid  the  ester  yields  only  rhodoporphyrin. 
To  conclude  that  formic  acid  inhibits  the  formation 
of  the  phylloporphyrin  structure  is  incorrect,  for 
chlorin  e  yields  with  formic  acid  chloroporphyrin  e3 
(VI),  [ methyl  ester  with  methyl-alcoholic 

hydrogen  cliloride,  m.  p.  238°  (corr.);  methyl  ester 
with  diazomethane,  m.  p.  232°  (corr.);  ethyl  ester 
(obtained  with  alcoholic  hydrogen  chloride  and 
hydrogen  sulphide);  iron  and  copper  salts],  which 
resembles  phylloporphyrin  in  properties  and  prob¬ 
ably  in  structure  and  is  converted  by  methyl-alcoholic 
potassium  hydroxide  under  pressure  solely  into 
phylloporphyrin,  which  is  also  obtained  by  treatment 
with  acetic  acid  or  fuming  sulphuric  acid.  The 
formulas  given  below  are  used  in  a  provisional  explan- 
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Decomposition  of  chlorin  e  with  boiling  acetic  acid 
yields  phylloporphyrin  and  a  small  quantity  of  a  new 
chlorin.  With  propionic  or  butyric  acids  a  porphyrin 
of  phylloporphyrin  type,  but  differing  in  absorption, 
and  a  chlorin  are  obtained. 

The  action  of  acetic  and  hydriodie  acids  on  either 
the  di-  or  tri-methyl  esters  of  chlorin  e  yields  chloro¬ 
porphyrin  ee  (VTI),  C^H^ObN,,  {trimethyl  ester,  m.  p. 
255°,  obtained  either  with  methyl-alcoholic  hydrogen 
chloride  or  diazomethane ;  iron  salt),  accompanied 
by  a  chlorin  which  is  probably  an  intermediate 
product.  Decomposition  of  VII  by  methyl-alcoholic 
potassium  hydroxide  yields  rhodo-  and  pyrro-por- 
phyrins,  but  practically  no  phylloporphyrin.  The 
ester,  under  similar  conditions,  and  the  iron  salt,  by 
fusion  with  resorcinol,  also  yield,  however,  phyllo¬ 
porphyrin.  Whilst  chloroporphyrin  e6  is  obtained 
by  the  action  of  formic  acid  on  chlorin  e  trimethyl 
ester,  repetition  of  the  treatment  with  formic  acid 
yields  chloroporphyrin  e4  (VIII),  {dimethyl 

ester,  m.  p.  252°),  which  is  decomposed  by  methyl- 
alcoholic  potassium  hydroxide  to  give  phylloporphyrin 
and  an  unidentified  porphyrin.  The  iron  salt  of 
chloroporphyrin  e6  is  converted  by  heating  with 
sodium  and  amyl  alcohol  into  a  perhydro-derivative, 
which  yields  two  rhodin3  when  oxidised  by  ferric 
chloride. 


ho,c-ch2-ch2-i  H0.,C-CHo-CH2-1 
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The  decarboxylation  of  porphyrins  has  been  in¬ 
vestigated  by  quantitative  methods,  and  the  signi¬ 
ficance  of  the  comparative  ease  with  which  the 
reaction  takes  place  with  different  porphyrins  when 
heated  alone  or  with  formic  or  acetic  and  hydriodie 
acids  is  discussed.  Chlorin  e  loses  2  mols.  of  carbon 
dioxide  when  heated  in  nitrogen  at  200°,  yielding 
phylloporphyrin  and  an  unidentified  chlorin.  Chloro¬ 
porphyrin  e5  loses  1  mol.  of  carbon  dioxide  under  the 
same  conditions.  isoUroporphyrin  loses  4  mols.  of 
carbon  dioxide  with  acetic  and  hydriodie  acids,  whilst 
uroporphyrin  loses  only  I  mol.  (cf.  A.,  1927,  1088). 

Spectrographic  data  are  given  for  the  substances 
described.  R.  K.  Calt.ow. 

[Fulminic  acids.]  X.  Constitution  of  poly¬ 
merised  fulminic  acids.  H.  Wielaxd,  Z.  Kita- 
sato,  and  S.  Utziho  (Annalen,  1930,  478,  43 — 53). — 
When  jpmcyanilic  acid  (I)  is  refluxed  with  thionyl 
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chloride  without  a  solvent  the  reaction  differs  from 
that  previously  described  (A.,  1929,  1468),  and  the 
product  is  the  intensely  smelling  cyanofurazan  cyanafe 
(II),  b.  p.  C0°/12  mm.,  which  is  probably  formed  by  a 

NC-q— — c - gh  nc-c — c-n:c:o 

(L)  N-OH  N02H  N-OH  N-O-N  (  ’’ 

Beckmann  change  through  a  nitrile  oxide  or  an  aci- 
nitro-compound.  The  constitution  of  II  is  deduced 
from  the  following  reactions.  When  boiled  with 
water  it  loses  carbon  dioxide  (1  mol.).  Treated  with 
concentrated  sulphuric  acid  at  60°  and  poured  on  to 
ice,  it  yields  by  addition  of  water  cyanofurazancarb- 
mic  acid,  NC-C2N20-NH-C02H,  m.  p.  143°  (decomp.), 
which  is  decomposed  by  boiling  water  to  give  amino- 
furazancarboxylaznide  (III),  NH2-C2N20-C0-NH2,  m.  p. 
147 — 148°,  m.  p.  above  300°  after  resolidification. 
Treatment  of  II  with  concentrated  sulphuric  acid 
at  90 — 100°  yields  aminofurazancarboxylic  acid  (IV) 
(+H20),  m.  p.  213 — 214°  ( barium  and  copper  salts; 
%btnzoyl  derivative,  m.  p.  199 — 200°),  also  obtained 
by  partial  hydrolysis  of  III  with  barium  hydroxide. 
Hydrolysis  of  II  with  barium  hydroxide  solution 
yields  hydroxyfurazancarboxylic  acid,  m.  p.  175 — 

'  176°  (cf.  Hantzsch  and  Urbahn,  A.,  1895,  i,  393) 
(sparingly  soluble  copper  salt),  which  is  also  obtained 
by  complete  hydrolysis  of  III  or  IV  by  barium  hydr¬ 
oxide.  Interaction  of  II  with  aniline  yields  ( ?)  ctjano- 
i  furazancarbanilide,  NC-CsN20-NH-C0-NHPh,  m.  p. 
I  244°,  and  a  substance.,  Ci0H?ON5,  m.  p.  143 — 144°, 
n  which  may  be  the  corresponding  carbodi-imide  or  the 
?  compound  in  which  the  phenylimino-group  has 
replaced  the  nuclear  oxygen. 

The  constitution  III  was  assigned  by  Ulpiani  (cf. 
A.,  1912,  i,  611)  to  an  intermediate  product  in  the 
formation  of  tsofulminuric  acid,  the  amidine  formula 
for  which  is  now  further  supported.  “  p-NoFulmin- 
uric  acid  ”  is  most  probably  not  aminofurazancarb- 
oxylic  acid,  as  had  been  suggested  by  Ulpiani. 

R.  K.  Callow. 

Derivatives  of  a  dicyclic  system  of  condensed 
pyrazole  and  pyran  rings.  C.  Mannioh  and 
M.  W.  Muck  (Arch.  Pharm.,  1930,  268,  137—139).— 
r  Treatment  of  ethyl  2  :  6-dimethyltetrahydropyrone- 
3 : 5-dicarboxylate  (Petrenko-Kritschenko,  A.,  1896, 
i,  471)  with  phenylhydrazine  in  methyl  alcohol  yields 
the  phenylhydrazone,  m.  p.  147 — 148°,  which  is  then 
j  treated  with  sodamide  in  toluene.  Simultaneous 

condensation  and  hydrolysis  occur,  with  formation 
~  of  the  compound  (annexed 

yilMe-C'H-COoH  formula),  m.  p.  200 — 201°. 

V  (>NH.^-Tp,  Methylation  in  sodium  hydroxide 
CHMe-C-CCr  solution  with  methyl  sulphate 

yields  the  methyl  ester  of  the 
A- methyl  derivative,  m.  p.  153 — 154°,  and  the 
r  alkali-soluble  N -methyl  derivative,  m.  p.  186— 
18<°-  R.  K.  Callow. 

j  Unsaturation  and  tautomeric  mobility  of 
heterocyclic  compounds.  I.  Benzthiazole  and 
dihydrobenz  tin  azole  derivatives.  R.  P.  Hunter 
(J.C.S.,  1930,  125 — 147). — Benzthiazole  in  chloroform 
?r  acetic  acid  solution  with  bromine  gave  benzthiazole 
tt-dibromide,  m.  p.  88 — 89°  (decomp.),  or  the  N-tetra- 
KK 


bromide,  m.  p.  67 — 68°,  although  when  benzthiazole 
not  previously  purified  by  redistillation  over  copper 
was  used  the  bromo-additive  compound  (C7H5NBr3S)2, 
m.  p.  100 — 103°  (decomp.),  was  obtained. 

By  boiling  solutions  of  any  of  the  preceding  bromo- 
compounds  in  70%  alcohol,  4:5:6:  7 -tetrabromo- 
benzihiazole,  m.  p.  122°,  was  formed.  Bromination 
of  1-aminobenzthiazole  in  chloroform  solution  led  to 
1-aminobenzthiazole  N -dibromide,  m.  p.  265°  (decomp, 
after  becoming  pale  yellow  at  160 — 170°),  or,  if  excess 
of  bromine  were  used,  1-aminobenzthiazole  tetra- 
bromide,  m.  p.  266°  (decomp,  after  sintering  with 
bromine  loss  at  170°).  Similarly,  phenylthiocarb- 
amide  gave  1-aminobenzthiazole  hydrodibromide,  m.  p. 
127 — -128°,  decomp.  131°;  the  same  compound  was 
obtained  by  bromination  of  1-aminobenzthiazole. 
With  boiling  acetic  anhydride  it  formed  5-bromo-l- 
acetamidobenzthiazole ;  thermal  decomposition  in  a 
vacuum  gave  1-aminobenzthiazole  hydrobromide. 

1-Anilinobenzthiazole  tetrabromide  had  m.  p.  127° 
(decomp.)  (lit.  117°),  the  hydrotribromide  had  m.  p. 
130°  (decomp.)  (lit.  125°);  l-p-toluidino-5-methyl- 
bcnzthiazole  hydrotetrabromide  and  hydrotribromide 
had  m.  p.  130 — 132°  (decomp.,  lit.  145°)  and  145 — 
147°  (lit.  148°),  respectively. 

The  dibromo-base,  m.  p.  210 — 211°,  obtained  from 
the  hydrohexabromide  of  l-o-toluidino-3-methyl- 
benzthiazole  was  evidently  5  : 4'-dibromo-l-anilino- 
3  :  2'-dimethylbenzthiazole,  since  it  was  also  obtained 
by  reduction  of  the  6romo-additivo  compound  (decomp. 
270°  after  becoming  colourless  at  186 — 190°),  formed 
by  heating  s-di-p-bromo-o-tolylthiocarbamide  with 
bromine  in  chloroform. 

The  mobility  of  1-hydroxybenzthiazole  was  studied 
as  follows :  (1)  it  was  prepared  in  three  ways,  by 
heating  an  alcoholic  solution  of  1-chlorobenzthiazole 
with  hydrogen  chloride,  by  treatment  of  o-amino- 
phenylmercaptan  or  its  chloroform-ether  solution 
with  carbonyl  chloride ;  (2)  by  the  action  of  methyl 
sulphate  in  chloroform  solution  in  the  presence  of 
potassium  hydroxide  l-keto-2-methyl-l  :  2-dihydro- 
benzthiazole  was  obtained;  (3)  bromination  gave 
5-bromo- 1  -hydroxybenzlhiazole,  m.  p.  225 — 226°,  also 
prepared  (a)  from  l-chloro-5-bromobenzthiazole  and 
hot  alcoholic  hydrogen  chloride  and  (6)  from  the 
following  sequence :  alcoholic  p-bromophenylthio- 
carbimide  on  heating  formed  p-bromophenylthio- 
urethane,  m.  p.  106 — 107°,  converted  by  warm 
aqueous  potassium  ferricyanide  into  5-bromo-l- 
ethoxybenzthiazole,  m.  p.  75 — 76°.  Hydrolysis  of  this 
with  hydrobromic  acid  gave  5-bromo-l-hydroxvbenz- 
thiazole,  m.  p.  223°. 

1-Thiolbenzthiazole,  m.  p.  179°  (lit.  174°),  was 
obtained  either  by  heating  o-aminophenyl  mercaptan 
and  carbon  disulphide  in  alcohol  or  by  condensation 
of  o-aminophenyl  mercaptan  with  thiocarbonyl 
chloride;  with  methyl-alcoholic  methyl  sulphato  it 
gave  1-methylthiolbenzthiazole,  m.  p.  47 — 49°,  whilst 
with  chloroform  and  bromine  it  gave  1-thiolbenz- 
thiazole  tetrabromide,  m.  p.  147°  (decomp,  after  pre¬ 
vious  shrinking).  l-Nitrosoimino-2-ethyl-l  :  2-di- 
hydrobenzthiazole  and  phosphorus  pentasulphide 
when  heated  together  formed  l-thiol-2-ethyl-l  :  2-di- 
hydrobenzthiazole,  m.  p.  75°. 

1-Phenylbenzthiazole  gave  a  tetrabromide,  m.  p. 
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134 — 136°,  or  a  hexabromide,  m.  p.  156°  (decomp, 
with  effervescence  over  a  range  of  40°). 

1-Phenylbenzoxazole  formed  a  7ie.r«6romo-additive 
compound,  m.  p.  153 — 155°,  passing  in  a  vacuum 
(over  alkali)  into  the  hydrotribromide  of  5(  ?)-bromo- 

1- phenylbenzoxazole,  m.  p.  154 — 155°  (with  previous 

shrinking).  This  was  reduced  by  sulphurous  acid  to 
5(  1)-bromo-\-phenylbe nzoxazole ,  m.  p.  106 — 107°.  1- 

Phenylbenzselenazole  tetrabromide,  from  the  selenazole, 
chloroform,  and  excess  of  bromine,  had  m.  p. 
148°. 

Interaction  in  chloroform  of  nwi-phenylmethylthio- 
oarbamide  and  bromine  gave  \-imino-2-methyl-\  :  2- 
dihydrobenzthiazole  hydropentab romid c ,  m.  p.  121 — 
122°  (decomp.),  which,  on  exposure  to  air,  formed 
the  more  stable  hydrodibromide,  m.  p.  194 — 196° 
(decomp.,  sintering  at  190°).  Both  compounds  gave 
the  base,  m.  p.  123°  ( acetyl  derivative,  m.  p.  141 — 
142°),  by  sulphurous  acid  reduction,  but  when  boiled 
with  alcohol  formed  l-imino-2-methyl-l  :  2-dihydro¬ 
benzthiazole  hydrobromide.,  m.  p.  275°  (decomp.). 
The  hydrotribromide  of  5-bromo-l-imino-2-mcthyl- 
1  :  2-dihydro benzthiazole  lost  bromine  at  100 — 110° 
and  remained  unmelted  at  280° ;  in  boiling  alcoholic 
solution  it  gave  the  hydrobrotnide,  m.  p.  above  290°. 
The  5-bromo-base  had  m.  p.  110°  ( acetyl  derivative, 
m.  p.  219—220°). 

Bromine  and  l-keto-2-mcthyl-l  :  2-dihydrobenz- 
thiazole  gave  a  letrabromide,  m.  p.  120°,  passing  in  a 
vacuum  into  the  dibromide,  m.  p.  101 — 103°,  of 
5-bromo-l-kcto-2-methyl-l  :  2 -dihydrobenzthiazole,  m.  p. 

126 —  127°,  which  was  formed  by  heating  the  nitroso- 
derivative  (explosion  point  161°)  of  5-bromo-l-imino- 

2- methyl-l  :  2-dihydrobcnzthiazole. 

\-Thiol-2-methyl-\  :  2-dihydrobenzthiazole  tetra¬ 
bromide  had  m.  p.  124 — 126°  (decomp.,  after  redden¬ 
ing  at  115 — 120°).  Bromine  and  l-nitrosoimino-2- 
methyl-1  :  2-dihydrobenzthiazole  gave  a  tetrabromide, 
m.  p.  280°  (decomp.). 

1  -  Imino  -  2  -  ethyl  -1:2-  dihydrobenzthiazole  hydrotri  • 
bromide  (from  ethylthioearbamide  and  bromine)  had 
m.  p.  ICO — 161°  (decomp.)  (also  prepared  from  the 
imino-base,  hydrogen  bromide,  acetic  acid,  and 
bromine) ;  concentration  of  its  alcoholic  solution 
gave  the  base  hydrobromide,  in.  p.  247 — 248°  (decomp.). 
l-Acetimido-2-ethyl-l  :  2-dihydrobenzthiazole  had  m.  p. 

127 —  12S°.  Bromination  of  the  previous  base  gave 
a  hydrotribromide,  m.  p.  182 — 184°  (decomp.)  (also 
obtained  from  the  5-bromo-base,  hydrogen  bromide, 
and  bromine  in  acetic  acid),  thermal  decomposition 
of  which  gave  5-bromo-\-imino-2-ethyl-\  :  2-dihydro¬ 
benzthiazole,  m.  p.  68 — 70°  ( acetyl  derivative,  m.  p. 
187°;  hydrobromide,  in.  p.  270 — 272°).  Ethylation 
of  5-bromo-l -amino benzthiazole  led  to  the  same 
acetimido-derivative,  m.  p.  187°. 

Nitration  of  l-imino-2-ethyl-l  :  2-dihydrobenz¬ 
thiazole  afforded  the  5-nftro-derivative,  m.  p.  139 — 
140°  {acetyl  derivative,  m.  p.  242 — 243°),  which  with 
methyl  sulphate  and  alkali  gave  5-nitro-l-methyl- 
imino-2-ethyl-l  :  2-dihydrobenzthiazole,  m.  p.  154°  (also 
obtained  by  methylating  l-imino-2-ethyl-l  :  2-di- 
hydrobenzthiazole  to  the  1-methylimino-derivative 
and  nitrating  this.  The  last  compound  was  reduced 
to  the  5-amiwo-ha.se,  m.  p.  124 — 125°,  which  by  di- 


azotisation  etc.  gave  5-bromo-\-methylimino-2-ethyl- 
1  : 2-dihydrobenzthiazole,  m.  p.  89°. 

Dinitration  of  the  foregoing  imino-base  or  mono¬ 
nitration  of  the  5-nitro-derivative  led  to  dinitroimino- 
ethyldihydrobenzthiazole,  m.  p.  242 — 244°. 

Iminoethyldihydrobenzthiazole  with  acetic  acid 
and  sodium  nitrite  gave  the  1-m/rosoiwwio-derivative, 
explosion  point  153°,  which  when  heated  in  xylene 
solution  formed  l-keto-2-ethyl-l  :  2-dihydrobenzthiazole 
(tetrabromide,  m.  p.  SO — 82°,  after  turning  yellow  at 
60 — 70°);  the  derived  5-bromo-\-keto-2-ethyl-\  :  2-di- 
hydrobenzthiazole  had  m.  p.  96 — 97°  (also  obtained 
by  evaporation  of  a  xylene  solution  of  5-bromo-l- 
nitrosoiniino-2-ethyl-l  :  2-dihydrobenzthiazole,  explosion 
pt.  157—158°). 

b-Nitro-l-keto-2-ethyl-l  :  2-dihydrobenzthiazole,  m.  p. 
198°,  was  obtained  (1)  by  heating  the  corresponding 
5-nitro-l-nitrosoimino-compoiiiid,  explosion  pt.  154°, 
in  xylene  solution,  and  (2)  by  adding  the  1-keto- 
compound  to  nitric  acid. 

Nitration  of  l-imino-2-ethyl-l  :  2-dihydrobenzthi- 
azolc  hydrotribromide  gave  the  5-nitro-derivative; 
decomposition  of  the  hydrotribromide  by  sulphuric 
acid  gave,  after  acetylation,  l-acetimido-2-ethyl-l  :  2- 
dihydrobenzthiazole  and  the  5-bromo-derivative  in 
the  proportions  of  5:7,  respectively.  Nitration  of 
iminoethyldihydrobenzthiazole  hydrobromide  and  its 
iV-acctyl  derivative  gave  5-nitro-derivatives.  Nitra¬ 
tion  of  the  base  in  sulphuric  acid  solution  gave  impure 
5-nitro-base  and  some  dinitro-compound. 

5  -  Bromo-3-nitro-l-imino  -  2  -  ethyl  - 1  :  2  -  dihydrobenz ■ 
thiazole,  m.  p.  168 — 169°  {acetyl  derivative,  m.  p. 
252 — 253°),  was  prepared  similarly.  In  these  nitra¬ 
tions  the  first  action  of  nitric  acid  is  one  of  decom¬ 
position,  possibly  with  production  of  nitrosyl  bromide 
which  may  brominate  any  base  initially  escaping 
nitration.  R.  J.  W.  Le  EkvRE. 

Conversion  of  a  tertiary  amine  oxide  into  a 
dialkoylhydroxylamine :  iV-hydroxynornarceine. 
M.  Polonovski  and  M.  Polonovski  (Compt.  rend., 
1930,  190,  310— 312).— Narcotine  oxide  (I)  (A.,  1929, 
335)  in  dry  chloroform  solution  is  slowly  converted 
into  anhydro-N -hydroxy nornarceine  (II),  which  is  in¬ 
soluble  in  dilute  acids,  is  not  reduced  by  either  sulphur 
dioxide  or  zinc  and  hydrochloric  acid,  does  not  react 
with  either  acetic  anhydride  or  methyl  iodide,  but 
by  the  action  of  bromine  in  dry  chloroform  is  converted 
into  the  hydrobromide  of  a  monohromo-derivative, 
C22H27OsNBr,  m.  p.  186°,  and  is  hydrolysed  by  con¬ 
centrated  hydrochloric  acid  to  the  hydrochloride,  m.  p- 
213°,  of  N -hydroxy nornarceine  (III),  m.  p.  191°  ($• 
sulphonic  acid,  m.  p.  175°).  By  the  action  of  the 
appropriate  alcohol  and  anhydrous  hydrogen  chloride 
on  either  this  product  on  the  original  anhydro-com- 
pound  arc  obtained  the  methyl,  m.  p.  137°,  and  ethyl, 
m.  p.  151°  {hydrochloride,  m.  p.  197° ;  N-suZpAo'uc 
acid,  m.  p.  146°),  esters  of  JV-hydroxynornarceine> 
which  possess  the  properties  of  hydroxylamine  deriv¬ 
atives  (reduction  of  Fehling’s  solution,  mercuric 
chloride,  and  ammoniaeal  silver  nitrate ;  ready 
reaction  with  sulphur  dioxide  to  give  N-sulphonic  acid 

derivatives).  Reduction  of  lY-hydroxynornarceinc 

with  ferrous  sulphate  in  alkaline  solution  gives  nor- 
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narceine  (IV).  These  transformations  are  represented 
by  the  following  scheme  : 


and  are  considered  to  support  the  authors’  view, 
regarding  tertiary  amine  oxides  as  derivatives  of 
hydroxylamine.  J.  W.  Baker. 

Pictet  and  Gams’  berberine  synthesis.  J.  S. 
Buck  and  R.  M.  Davis  (J.  Amer.  Chem.  Soc.,  1930, 
52,  660 — 664). — Treatment  of  homoveratroylhomo- 
piperonylamine  with  phosphoric  oxide  and  reduction 
of  the  product  formed  with  tin  and  hydrochloric  acid 
(cf.  Pictet  and  Gams,  A.,  1911,  i,  807)  affords  a 
mixture  of  6  :  7-methylenedioxy-3' :  4'-dimethoxy- 
1:2:3:  4-tetrahydroprotopapaverine,  m.  p.  84°  (cf. 
Haworth,  Perkin,  and  Rankine,  A.,  1924,  i,  1098),  and 
9-keto-6  :  7-methylenedioxy-3' :  4'-dimethoxyproto- 
papaverine  (I),  m.  p.  208°.  The  last-named  com¬ 
pound  is  identical  with  Pictet  and  Gams’  veratryl- 
norhydrohydrastinine ;  it  does  not  react  with  methylal. 
When  9-keto-6  :  7-methylenedioxy-3' :  4'-dimethoxy- 
3 : 4-dihydroprotopapaverine  is  treated  with  zinc 
dust  and  10%  sulphuric  acid,  I  and  9-hydroxy-G  :  7- 
methylenedioxy-31  :  4'-dimethoxy-\  :  2  :  3  :  4 -tetrahydro- 
protopapaverine,  m.  p.  161 — 162°,  are  produced.  The 
last-named  substance  condenses  with  formaldehyde 
in  presence  of  methyl  alcohol  and  sodium  hydrogen 
carbonate  forming  lS-hydroxy-2 : 3-methylenedioxy- 
10 :  W-diviethoxyktrahydroprotoberberine,  m.  p.  153°. 
Catalytic  reduction  (Adams)  of  I  in  acetic  acid  solu¬ 
tion  gives  9-hydroxy-Q  :  7 -methylenedioxy-3' :  4 '-di- 
meihoxyprotopapa verine,  m.  p.  161°.  H.  Burton. 

5:6:7: 8-Tetrahydro  quinolines  and  their 
derivatives.  V.  Hydrogenation  under  pressure 
of  cinchonine,  and  5:6:7:  8-tetrahydro  quin¬ 
oline.  J.  von  Braun  and  G.  Lemke  (Annalen, 
1930,  478,  176 — 196).— Reduction  of  cinchonine  with 
hydrogen  in  presence  of  reduced  nickel  and  decahydro- 
naphthalene  at  about  200°/'25  atm.,  until  6  atoms  of 
hydrogen  per  mol.  are  absorbed,  gives  (.4 )  ether-soluble 
(secondary-tertiary  bases)  and  (B)  ether-insoluble 
(ditertiary  bases)  products.  Hydrogenation  of  the 
pyridine  ring  (A)  and  the  benzene  ring  ( B )  occurs  in 
addition  to  reduction  of  the  vinyl  group.  The 
mixture  of  bases  from  A  is  separated  by  fractional 
crystallisation  of  the  hydrochlorides  from  alcohol  into 

and  (3-hexahydrodeoxycinchonines  (Heidelberger 
mrd  Jacobs,  A.,  1922,  i,  672),  and  a  hexahydro- 
dnehonine,  [aj({  +7°  36'  ( diliydrochloride ,  m.  p.  265 — 
[«]“  +62°;  diacetyl  derivative  hydrochloride, 


m.  p.  270°,  [a]S  +49°;  m'iraso-derivative,  m.  p.  159 — 
160°,  [a]'g  +139°  30') ;  a  second  hexahydrocinchon ine , 
[a]®  +164°  18'  ( dihydrochloride ,  [a]®  +50°  8' ;  diacetyl 
derivative  hydrochloride ,  m.  p.  240°,  [a];?  +4°  20'),  is 
also  isolated  by  way  of  its  wifroso-derivative,  m.  p.  161°, 
Md  +71°  9',  from  the  fraction  containing  the  deoxv- 
cinchonines.  Heidelberger  and  Jacobs’  hexahydro- 
cinchonine  (loc.  cit.)  is  probably  a  mixture  of  the  above 
isomeric  hexahydrocmchonines,  both  of  which  differ 
from  that  described  by  Skita  and  Brunner  (A.,  1916, 
i,  835).  From  B,  unchanged  cinchonine  and  the 
(Bz)-hexahydrocinchonine,  m.  p.  240°,  [a]®  +170°  12' 
in  alcohol  (monoacetyl  derivative  hydrochloride,  m.  p. 
273°;  nitrite),  of  Skita  and  Brunner  (loc.  cit.)  are 
isolated.  The  final  mother-liquors  from  A  contain  a 
small  amount  of  a  ditertiary  base,  CI#H28ON2,  m.  p. 
190 — 195°,  [<x]b  — 29°  28'  in  alcohol,  probably  a 
cinchonidine  derivative.  Prolonged  treatment  of  the 
above  Bz-hexahydrocinchonine  with  8%  acetic  acid 
at  130 — 140°  gives  the  corresponding  cinchotoxin 
[5:6:7:  S-tetrahydro-4-quinolyl  ^-4-piper  id  inoethyl 
ketone ],  the  N -benzoyl  derivative  of  which  is  converted 
by  treatment  first  with  amyl  nitrite  and  alcoholic 
sodium  ethoxide,  and  then  with  carbon  dioxide,  into 
the  corresponding  iso?n'fraso-derivative,  m.  p.  70°  (not 
sharp).  Treatment  of  this  with  p-toluenesulphonyl 
chloride  in  5%  potassium  hydroxide  solution  at  60°, 
and  subsequent  hydrolysis  of  the  nitrile  formed  (cf. 
Kaufmann,  Rothlin,  and  Brunnschweiler,  A.,  1917,  i, 
50)  with  copper  sulphate  solution  containing  a  small 
amount  of  1%  hydrochloric  acid,  yields  the  copper  salt 
of  5  :  6  :  7  :  8 -tetrahydrocinchonic  acid,  m.  p.  242°  (with 
slight  evolution  of  gas).  Slow  thermal  decom¬ 
position  of  this  acid  affords  5:6:7  :  8 -tetrahydro- 
quinoline,  b.  p.  222°,  df  1-025  (picrate,  m.  p.  157°; 
chloroplathiate,  decomp.  210°),  which  is  readily 
dehydrogenated  by  distillation  over  zinc  dust  in  an 
atmosphere  of  hydrogen  to  quinoline.  5  :  6  :  7  :  8- 
Tetrahydroquinoline  is  also  obtained  by  treatment  of 
its  2-cWoro-derivative,  b.  p.  270 — 272°,  d?  1-187 
(picrate,  m.  p.  129 — 130°),  with  zinc  dust  and  hydro¬ 
chloric  acid.  The  chloro-compound  is  prepared  by 
the  action  of  a  mixture  of  phosphoric  and  phosphoryl 
chlorides  at  120 — 130°  on  the  2-hydroxy-derivative, 
which  is  obtained  by  decarboxylation  of  the  acid  from 
2-keto-3-cvano-2  :  3-dihydroquinoline  (Sen-Gupta, 
J.C.S.,  1915,  107,  1347). 

It  is  not  possible  to  obtain  pure  5:6:7  :  8-tetra- 
hydroquinoline  by  reducing  quinoline  with  red 
phosphorus  and  hydriodic  acid  (d  1-9)  at  200 — 210° 
(cf.  Yamaguchi,  J.  Pharm.  Soc.  Japan,  1926,  No.  553, 
53) ;  1:2:3:  4-tetrahydro-  and  probably  decahydro- 
derivatives  are  also  formed. 

Reduction  of  methyl  2  :  3-dimethylcinchonate  (A., 
1923,  i,  835)  in  presence  of  nickel  at  170°  affords 
24%  of  methyl  2  :  3 -dimethyl-o  :  6  :  7  :  S -tetrahydro - 
cinchonate,  m.  p.  62 — 63°,  and  70%  of  the  1  :  2  :  3  : 4- 
tetrahydro-ester,  isolated  as  the  nitroso-derivative, 
m.  p.  135°.  Methyl  2-phenyl-3-methylcinchotiate,  m.  p. 
84°  (picrate,  m.  p.  178°),  gives  similarly  25%  of  the 
1:2:3: 4-tetrahydro-derivative  (nifroso-derivative, 
m.  p.  69—70°)  in  addition  to  methyl  2-phenyl-3-methyl- 
5:6:7:  S -tetrahydrocinchonate,  m.  p.  88°  (free  acid, 
decomp.  315°;  picrate,  m.  p.  190°;  hydrochloride ; 
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methiodide,  m.  p.  14S°).  Ethyl  cinchonate  yields 
almost  entirety  ethyl  1:2:3: 4-tctrahydrocinckonate , 
b.  p.  170°/13  mm.  (oily  nifroso-dcrivativc),  which  is 
reduced  by  sodium  and  alcohol  to  4 -hydroxymethyl- 
1:2:3:  4 -tetrahydroquinoline,  b.  p.  IS6 — 1S8°/13 
mm.,  m.  p.  60°  (1-methyl  derivative  methiodide,  m.  p. 
151°).  This  alcohol  is  converted  by  hydrobromic  acid 
at  100°  into  the  hydrobromide,  m.  p.  163°,  of  4 -bromo- 
methyb  1  :  2  :  3  :  4-tetrahydroquinoline  (picrate,  m.  p. 
135°).  H.  Burton. 


Some  compounds  of  the  phenols  with  quinine 
and  cinchonine.  E.  Tomcsik  (J.  Pharm.  Chim.,  1930, 
[viii],  11,  101 — 106). — The  methods  of  preparation 
adopted  were  (1)  double  decomposition  of  the  potass¬ 
ium  phenoxide  and  the  alkaloid  sulphate  in  alcoholic 
solution,  (2)  direct  combination  in  alcoholic  solution, 
and  (3)  combination  of  an  alkaloid  salt  with  a  phenol ; 
the  compounds  obtained  by  method  (3)  contain  1  mol. 
of  phenol  to  2  mols.  of  alkaloid,  the  acid  radical,  and, 
usually,  2  mols.  of  water  of  crystallisation.  The  com¬ 
pounds  are  well-crystallised  solids,  with  a  phenolic 
odour,  and  easily  decomposed.  The  following  arc 
described  :  $-Naphlhol-quinine  sulphate, 
C10H8O,2G20H21O.,N2,H3SO4,H2O,  m.  p.  214°  (de¬ 
comp.);  p-napkthol-quinine  (1:1;  +H20),  m.  p.  224° 
(decomp.) ;  thymol-quinine  sulphate, 
C10HuO,2C20HMO2N2,H2SO4,24H2O,  m.  p.  220°  (de¬ 
comp.)  ;  thymol-quinine  (1:1;  +2H20),  m.  p.  226° 
(decomp.);  trichlorophenol-quinine  (1:1;  +2H,0), 
m.  p.  103° ;  ietrachlorophenol-qumine  (1:1;  -j-2H20), 
m.  p,  114°;  pentachlorophenol-quinine  ( 1 : 1;  -f-H20), 
m.  p.  174° ;  quinine  phenolsulphonate, 
02„H24O2N2,OH-C6H4-SO3H,H2O,  m.  p.  145°;  pyro - 
gallol-quinine  sulphate, 

C0H6O3,2C20H,4O2N2,H2SO4, 1 1H20,  m.  p.  222°  (de¬ 
comp.)  ;  naphthyl  "salicylate-quinine, 
OH,C8H1-CO.,ClsH.,C20H24O2N„  m.  p.  83°;  quinine- 
salipyrine,  02oH2402N2,C18Hj504X2,liH20,  m.  p. 
192°;  quinine-methyl  salicylate  (1:1;  +2HsO),  m.  p. 
152°  ;  guaiacol-quimne  (1  :  1),  m.  p,160°;  m-xylenol- 
quinine  (1:1),  m.  p.  163°;  trichlorophenol-quinine 
(1:1;  4-2H20),  m,  p.  252°  (decomp.);  tetrachloro - 
phenol-cinchonine  (1:1;  +2H20),  m.  p.  194°  (de¬ 
comp.)  ;  pentachlorophenol-cinclwnine  (1:1;  +2H20), 
m.  p.  152° ;  p -nitrophenol-cinchonine  (1  :  1),  111.  p.  250° 
(decomp.) ;  pyrogallol-cinchonine  sulphate, 
CbH60;,,2C19Hs»0N2,H2S04,24H20,  m.  p.  167°; 
(t-naphthol-cinchonine  (1:1;  +H20),  m.  p.  256°  (de¬ 
comp.)  ;  cinchonine-methyl  salicylate  (1  : 1 ;  +2H20), 
m.  p.  206°  (decomp.) ;  p-na phthol-cinchonine  sulphate, 
C10H8O,2CmH2,ON2,H,SO4,24H2O,  111.  p.  147°.  The 
compounds  of  quinine  and  cinchonine  with  penta- 
chlorophenol  are  exceedingly  stable,  and  may  bo  boiled 
with  sulphuric  acid  without  decomposition;  when 
heated  they  inflame  and  give  a  rose-violet  smoke. 

S.  I.  Levt. 

Microchemical  reactions  of  aconitine.  M. 

Wagkxaar  (Pharm.  Weekblad,  1930,  67,  165—168). 
— The  most  sensitive  reaction  is  that  with  potassium 
dichromate,  which  will  detect  2  mg.  at  a  dilution  of 
1  : 1000.  The  reactions  with  iodine,  bromine,  sodium 
perchlorate,  and  potassium  permanganate  will  de¬ 
tect  the  same  quantity  at  a  dilution  of  1  :  500. 

8.  I.  Levy, 


Identity  of  japaconitine  and  aconitine  ;  two 
new  Aconiturn  alkaloids.  R.  Majtma  (Proc. 
Imp.  Acad.  Tokyo,  1929,  5,  415 — 417). — See  this  vol., 
228,  229. 

Potentiometric  determination  of  alkaloids  by 
means  of  potassium  mercuri-iodide.  L.  Maricq 
(Bull.  Soc.  chim.  Belg.,  1929,  38,  426— 434).— Small 
quantities  (e.g.,  20  mg.)  of  codeine,  narcotine, 
strychnine,  brucine,  cocaine,  and  quinine  may  be 
determined  with  a  mean  error  of  about  1%  by  the 
method  previously  described  for  morphine  (A.,  1929, 
1320).  H.  E.  F.  Norton. 

Diarsines.  II.  Tetra-aryldiarsines.  F.  F. 
Blicke,  O.  J.  Weinkauff,  and  G-.  W.  Hargreaves 
(J.  Amer.  Chem.  Soc.,  1930,  52,  780— 786).— The 
following  tetra-aryldiarsines  are  obtained  from  iodo- 
diarylarsines  and  mercury  in  benzene  (cf.  A.,  1929, 
1090)  :  tetraphenyl-,  m.  p.  129 — 130°  (all  m.  p.  are  in 
sealed  tubes  filled  with  nitrogen) ;  tetra-p-tolyl- ,  m.  p. 

165 —  167°;  tetra-p-anisyl -,  m.  p.  172 — 175°;  and 
tetra-u-naphthyl-diar sines,  m.  p.  249 — 252°.  5:5'- 
Bisphenoxarsine,  m.  p.  176 — 177°  (lit.  159°)  (from 
5-iodophenoxarsine,  in.  p.  145 — 146°),  and  bis-oo'-di- 
phenylylenearsine,  m.  p.  269 — 273°,  are  also  described. 
Chloro-oo'-diphenylylenearsine  (iodo-derivative,  m.  p. 

166 —  167°)  is  prepared  from  diphenyl,  arsenic  tri¬ 

chloride,  and  aluminium  chloride  at  165 — 185°.  All 
the  above  diarsines  absorb  oxygen,  and  mol.-wt. 
determinations  by  the  b.-p.  method  (in  an  atmosphere 
of  nitrogen)  or  the  f.-p.  method  (in  solvents  saturated 
with  nitrogen)  give  values  indicating  that  if  dissoci¬ 
ation  does  occur,  it  does  not  exceed  10%  at  80°  in 
benzene.  H.  Burton. 

Diphenyl  series.  Arsenic  derivatives  of  di¬ 
phenyl.  D.  E.  Wohrall  (J.  Amer.  Chem.  Soo., 
1930,  52,  664 — ^GGO). — 4-Bromodiphenyl,  sodium,  and 
arsenic  trichloride  in  benzene  give  a  small  amount  of 
diphenyl  and  tri-i-diphenylylarsine,  m.  p.  182 — 183° 
[dibromide  (+CHC13),  softens  above  200°;  sulphide, 
m.  p.  239 — 240°].-  The  dichloride  (+ CHC13),  m.  p. 
272 — 273°  after  softening,  of  this  is  hydrolysed  by 
alcoholic  ammonia  to  the  dihydroxide,  m.  p.  262— 
263°  after  softening.  Thermal  decomposition  of  the 
dichloride  gives  chlorodiphenyl  and  impure  chlorodi- 4- 
diphenylylarsine,  m.  p.  123°  after  softening  at  110° 
(oxide,  softens  above  90°;  sulphide,  softens  above 
110°).  TriA-diphenylylmethylarsonium  iodide  ( iodo - 
chloride,  m.  p.  86 — 88° ;  corresponding  hydroxide, 
decomp.  120°  after  softening,  to  methyl  alcohol  and  the 
original  tertiary  arsine)  has  m.  p.  151 — 152°  (decomp.). 
DiA-diphenylylarsinic  acid,  softens  at  95°  and  melts 
partly  at  110°,  is  also  described.  When  the  tertian' 
arsine  is  heated  with  arsenic  trichloride  at  300°,  and 
the  product  hydrolysed,  4 -diphenylylarsenious  oxide, 
m,  p.  163 — 165°  after  softening  (sulphide,  softens 
above  108°),  is  obtained.  This  is  oxidised  to  4-di- 
phenylylarsinic  acid,  melts  partly  at  180 — 181°  after 
softening.  H.  Burton. 

[Arsenic]  derivatives  of  pyridine.  V.  Tauto- 
merism  of  2-hydroxypyridine-5-arsinic  acid. 
A.  Binz,  C.  Rath,  and  H.  Maier-Bode  [with  J. 
Hohenstkin]  (Annalen,  1930,  478,  22 — 42).— 

Different  arsinic  acids  may  be  obtained  from  5-amino- 
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2-hydroxypyridine  by  the  diazo-reaction  (A.,  1927, 
S90)  and  from  2-pyridone  by  fusion  with  arsenic 
acid.  The  former  appears  to  be  2-pyridone-5-arsinic 
add  (I),  and  the  latter  (II)  to  be  a  mixture  of  I  and 
2-hydroxypyridine-5-arsinic  acid. 

The  interaction  of  2-pyridone  with  arsenic  acid  takes 
place  in  two  stages.  At  130°  simple  esterification 
occurs.  At  210°  further  reaction  occurs,  and  after 
5  hrs.  the  chief  product  obtained  by  treatment  with 
hypophosphorous  acid  and  then  with  hydrogen  per¬ 
oxide  is  I,  whilst  the  mixture  II,  m.  p.  200 — 230° 
[mercury  salt),  separates  from  the  mother-liquors. 
Transformation  of  I  into  II  occurs  when  the  reaction 
mixture  is  heated  for  1 — 5  days,  or  when  I  is  heated 
with  2-pyridone  for  1  day.  The  intermediate  arseno- 
compound  previously  described  (foe.  eft.)  is  5  : 5'- 
arseno- 2  : 2 ’-py-ridone,  insoluble  in  acid  or  alkali, 
whilst  the  product  obtained  in  the  preparation  of  II 
is  a  mixture,  decomp.  227 — 229°,  of  this  and  2  :  2'-<Zi- 
hjdroxy- 5  :  5 '-arsenopyridine,  with  amphoteric  pro¬ 
perties  varying  in  different  preparations.  Conversion 
of  I  and  II  into  the  dichloroarsines  and  treatment  in 
sodium  hydroxide  solution  with  mercuric  chloride 
yields  2-pyridone-5-mercurichloride,  m.  p.  236° 
(darkens),  in  63%  and  56%  yield,  respectively,  and 
5-iodo-2-pyridone,  m.  p.  189 — 191°  (Magidson  and 
Jlenschikoff,  A.,  1925,  i,  301),  is  obtained  from  this  by 
the  action  of  iodine  in  methyl  alcohol.  The  mixed 
dickloroarsine  hydrochlorides,  m.  p.  110 — 120°  (de¬ 
comp.),  derived  from  II  yield  with  ammonia  a  mixture 
of  arsinoxides,  m.  p.  251°  (decomp.).  When  I  and  II 
are  reduced  by  sulphur  dioxide  in  dilute  sulphuric  acid 
in  presence  of  potassium  iodide  and  treated  with 
thiophenol,  they  yield,  respectively,  di (phenyUhiol) - 5 - 
pjrid-2-onylarsine,  m.  p.  153°,  and  a  readily  separable 
mixture  of  this  and  di(phenyUhiol)-2-hydroxy-5-pyridyl- 
arsine,  OH-CaH3NiAs(SPh)2,  m.  p.  124°.  Conversion 
of  these  compounds  back  into  the  arsinic  acids,  either 
by  direct  oxidation  with  methyl-alcoholic  iodine 
solution  or  by  hydrolysis  in  the  cold  with  hydrochloric 
acid  and  oxidation  with  hydrogen  peroxide,  yields  in 
the  first  case  I,  and  in  the  second  the  mixture  II. 

Fusion  of  A-methyl-2-pyridone  with  arsenic  acid 
yields  -methyl- 2 -pyrido ne-5-arsin ic  acid  (III),  m.  p. 
264 — 257°,  which  yields  with  bromine  lS-methyl-3  :  5- 
iibromo-2-pyridone,  m.  p.  182°,  and  is  reduced  to  the 
arsinoxide,  m.  p.  102 — 117°,  which  reacts  with  thio¬ 
phenol  to  give  di(phenylthiol)-5-'N-mcthylpyrid-2-07iyl- 
arsine,  m.  p.  122°.  The  corresponding  dickloroarsine 
hydrochloride,  m.  p.  167°,  and  arseno-compound, 
decomp.  215 — 240°,  have  been  prepared.  The  con¬ 
verse  reaction,  methylation  of  the  arsinic  acid  with 
methyl  iodide  or  methyl  sulphate  and  alkali,  yields  in 
the  case  of  both  I  and  II  a  mixture,  m.  p.  217 — 218°, 
of  III  and  2-mcthoxypyridine-5-arsinic  acid,  which 
yields  with  bromine  iV-methyl-3  : 5-dibromo-2- 
pyridone  or  3-bromo-'N-methyl-2-pyridone-5-arsinic 
odd,  and  with  iodine  in  potassium  iodide,  3  : 5 -di- 
iodo-N-methyl-2-pyridone,  m.  p.  267 — 268°  (dccomp.) 
(Garthe,  Diss.,  Berlin,  1929).  When  the  methylated 
mixture  is  heated,  III  may  be  isolated  from  the 
product.  The  mixture  yields  di{phcnylthiol)-2-methoxy- 
5- pyridylarsine ,  m.  p.  91°.  These  reactions  can  be 
explained  only  on  the  assumption  that  the  methyl 
group  wanders  freely  between  nitrogen  and  oxygen. 


A  series  of  higher  alkyl  derivatives  has  been  pre¬ 
pared,  for  which  the  pyridone  structure  is  assumed. 
The  same  products  are  obtained  either  by  heating  the 
alkylpyridones  with  arsenic  acid  or  by  alkylating 
2-pyridone-5-arsinic  acid.  The  m.  p.  falls  and  the 
solubility  of  the  arseno-compounds  in  water  increases 
with  increasing  length  of  the  alkyl  chain.  The  follow¬ 
ing  are  described  :  N-Ethyl-2-pyridone-5-arsinic  acid, 
decomp.  183°  (corresponding  arsinoxide,  m.  p.  92 — 
93°,  dickloroarsine  hydrochloride,  m.  p.  about  132°,  and 
«.rseno-compound,  decomp.  162 — 164°) ;  'd-n-propyl-2- 
pyrido7ie-5-arsinic  acid,  m.  p.  197°  (arsinoxide,  m.  p. 
74 — 75° ;  dickloroarsine  hydrochloride,  m.  p.  124°; 
arseno-compound,  m.  p.  121 — 132°) ;  'N-n-bulyl-2- 
pyridone-5-arsmic  acid,  m.  p.  146—147°  ( arsinoxide , 
decomp.  83°;  dickloroarsine  hydrochloride,  m.  p.  113— 
115°;  arseno-compound,  m.  p.  about  190°). 

It.  K.  Callow. 

Mercuration  of  coumarins.  R.  N.  Sen  and 
D.  Chakravarti  (J.  Indian  Chem.  Soc.,  1929,  6,  847 — 
853). — Treatment  of  a  solution  of  coumarin  in  dilute 
sodium  hydroxide  with  mercuric  oxide  and  sub¬ 
sequent  acidification  with  hydrochloric  acid  yields 
G-chloromercuricoumarin,  decomp.  178°,  which,  when 
freshly  prepared,  is  soluble  in  ammonia;  with  an 
excess  of  mercuric  oxide  6 : 8-di(chloromercuri)- 
coumarin,  dccomp.  207°,  is  produced.  This  dimcrcur- 
ated  product  gives  an  additive  compound, 
CsH^OjCljHgj.CJIjiN,  m.  p.  225°,  when  treated  with 
pyridine.  4  :  7-Dimethylcoumarin  is  mercurated  as 
above  to  a  6  :  8-di(cAforo»iercuri)-derivative. 

Dissolution  of  coumarin  in  sodium  hydroxide 
solution,  neutralisation  with  .acetic  acid,  and  sub¬ 
sequent  treatment  with  a  solution  of  mercuric  acetate 
in  dilute  acetic  acid  gives  3  :  5-di(acetoxy>nercuri)-o- 
coumaric  acid,  decomp.  215°  (formed  also  from 
o-coumaric  acid  and  mercuric  oxide  in  alkaline  solution, 
and  subsequent  acidification  with  acetic  acid),  which 
is  demercurated  by  boiling  with  dilute  hydrochloric 
acid  to  o-coumaric  acid.  Similar  treatment  of 
4-mcthylumbelliferone  affords  7 -hydroxy-i-methyl- 
6  :  8 -di(acetoxymercuri)coumarin,  whilst  4-methyl- 
daphnetin  furnishes  7 : 8-di(aceloxymercurioxy)-4=- 
methylcoumarin.  6-Aminocoumarin  is  mercurated  in 
acetic  acid  solution  to  Q-acetoxymercuriaminocoumarin. 

H.  Burton. 

Preparation  and  purification  of  magnesium 
diphenyl.  H.  Gilman  and  R.  E.  Brown  (Rec. 
trav.  chim.,  1930,  49,  202— 204).— An  80—90%  yield 
of  pure  magnesium  diphenyl  in  benzene-ether  solution 
is  obtained  by  heating  a  mixture  of  1  g.-mol.  of  pure 
mercury  diphenyl  and  0-2  g.-atom  of  powdered 
magnesium  in  a  sealed  tube  (sealed  at  3  mm.  pressure) 
at  200 — 210°.  The  isolation  of  the  product  is  effected 
in  an  inert  atmosphere  in  a  special  apparatus,  which 
is  fully  described,  and  in  which  the  product  is  washed 
free  from  diphenyl  and  mercury  diphenyl  using 
benzene.  J.  W.  Baker. 


Basicity  of  selenoxanthhydrols.  F.  Francois 
(Compt.  rend.,  1930,  190,  191 — 193). — Reduction  of 
selenoxanthono  by  sodium  amalgam  and  alcohol 
furnishes  sdenoxanthhydrol,  m.  p.  115 — 116°,  which 
with  magnesium  phenyl  bromide  yields  phemjlsdeno- 
xantlihydrol,  m.  p.  105°.  Selenoxanthhydrol  and 
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phenylselenoxantlihydrol  both  dissolve  in  mineral 
acids,  forming  more  deeply  coloured  solutions  than 
the  corresponding  oxygen  and  sulphur  compounds. 
A  solution  of  the  selenoxanthhydrol  in  acetic  and 
hydrochloric  acids  gives  with  mercuric  and  ferric 
chlorides  vermilion  crystalline  double  salts, 

[Se<c8H4>CH]a +FeCI3  or  Hgd, 

1  °‘l4  !  C.  C.  N.  Vass. 

Chromoproteins  of  red  algae.  II.  Scission 
with  pepsin  and  acids.  Isolation  of  a  pyrrole 
colouring  matter.  R.  Lemberg  (Annalen,  1930, 
477,  195—245). — Further  or  corrected  crystallo¬ 
graphic  and  spoctrophotometric  data  for  Ccramium 
and  Nori  phycocyan  (which  are  not  identical)  and 
phycoerythrin  are  given  (cf.  A.,  192S,  533),  and  a 
detailed  spectrophotometrie  examination  of  these 
chromoproteins  in  various  aqueous  hydrochloric  acid 
solutions  and  of  their  fission  products  with  pepsin 
and  hydrochloric  acid  is  described,  for  details  of  which 
the  original  must  be  consulted.  For  the  true  pigments 
of  phycocyan  and  phycoerythrin,  obtained  by  scission 
with  hydrochloric  acid  at  80 — 85°,  the  names  phyco- 
eyanobilin  and  phycoerthyrobilin  are  suggested. 
These,  unlike  the  parent  chromoproteins,  form  com¬ 
plex  zinc  salts.  The  absorption  curve  obtained  with 
Nori  phycocyan  in  concentrated  hydrochloric  acid 
at  the  ordinary  temperature  is  a  composite  of  that 
obtained  in  O-LV-hydrochloric  acid  and  of  that 
obtained  after  heating  with  concentrated  hydro¬ 
chloric  acid  at  80°,  a  similar  relationship  being 
observed  with  the  spectra  of  the  complex  zinc  salts. 
The  absorption  curve  obtained  when  phycoerythrin 
is  heated  with  concentrated  hydrochloric  acid  at  85° 
is  a  composite  of  those  of  the  hydrochloride  of  phyco- 
cyanobilin  (85-5%)  and  unaltered  phycoerythrobilin 
(14-5%),  a  similar  proportion  being  obtained  by 
examination  of  the  curves  of  the  complex  zinc  salts. 
This  is  explained  by  the  fact  that  phycoerythrobilin 
is  readily  oxidised  by  atmospheric  oxygen  to  phyco- 
cyanobilin,  slowly  in  concentrated  hydrochloric  acid 
at  the  ordinary  temperature,  but  rapidly  and  com¬ 
pletely  with  acid  ferric  chloride.  Scission  of  Ccram¬ 
ium  phycocyan  with  warm  concentrated  hydrochloric 
acid  gives  a  chloroform-soluble  phvcocyanobilin  the 
absorption  spectrum  of  which  is  identical  with  that 
from  Nori  phycocyan,  but  with  cold  concentrated 
acid  a  different  absorption  spectrum  is  obtained 
which,  although  the  position  of  the  maxima  corre¬ 
sponds  with  a  mixture  of  phycocyano-  and  erythro- 
bilin,  is  not  due  to  such  a  mixture,  since  warm  con¬ 
centrated  hydrochloric  acid  in  the  absence  of  air 
destroys  the  band  corresponding  with  phycoerythro¬ 
bilin,  which  under  these  conditions  is  stable.  Phyco- 
cyanobilin,  C31H4408N4  (1-46%  of  the  chromoprotein), 
isolated  by  extraction  with  chloroform  after  scission 
of  Nori  phycocyan  with  warm  concentrated  hydro¬ 
chloric  acid,  may  be  obtained  crystalline  under 
prescribed  conditions.  It  is  amphoteric,  forming 
readily  hydrolysable  salts  with  strong  acids,  and 
yielding  an  amorphous,  unstable,  methyl  ester, 
034H4206N4(0Me)2,  when  csterified  with  5%  methyl- 
alcoholic  hydrogen  chloride.  Reduction  of  phyco- 
cyanobilin  with  hydrogen  iodide  in  acetic  acid  gives 
alkaline  products  containing  pyrrole  bases,  whilst  the 


acid  fraction  gives  a  strong  Ehrlich  reaction,  but 
attempts  to  isolate  bilirubic  or  cryptopyrrolecarb- 
oxylic  acid  were  unsuccessful  owing  to  the  small 
quantity  of  material.  Reduction  with  sodium  amal¬ 
gam  in  neutral  solution  in  an  atmosphere  of  nitrogen 
yields  a  substance  which  gives  an  intense  urobilin 
reaction  and  is  rapidly  oxidised  in  air.  Isolation  of 
phycoerythrobilin  by  similar  methods  fails  owing  to 
the  sparing  solubility  of  phycoerythrin  in  concen¬ 
trated  hydrochloric  acid  and  the  slight  solubility  of 
the  erythrobilin  in  chloroform,  but  by  scission  with 
20%  methyl-alcoholic  hydrogen  chloride  at  80 — 85° 
(in  nitrogen)  the  chloroform-soluble  phycoerythrobilin 
methyl  ester  (2-75%  of  the  chromoprotein)  is  obtained, 
slightly  contaminated  with  protein  matter.  The 
relationship  of  these  pigments  to  those  from  bile  is 
discussed  and  it  is  suggested  that  Nori  phycocyan  is 
probably  identical  with  the  bluish-green  phycocyan 
isolated'  by  Kylin  (A.,  1912,  i,  289)  from  Batracho- 
sperni  and  by  Boresch  (A.,  1922,  i,  210)  from  Schizo- 
■phycecc.  The.  protein  components  of  phycoerythrin 
and  phycocyan  are  similar  but  probably  not  identical. 

J.  W.  Baker. 

Biochemistry  o!  sulphur.  V.  Cystine  con¬ 
tent  of  phaseolin.  M.  X.  Sullivan  (U.S.  Pub. 
Health  Rep.  Suppl.,  1929,  No.  80,  7  pp.). — Hydrolysis 
of  phaseolin,  the  globulin  from  Phaseolus  vulgaris, 
either  with  boiling  hydrochloric  acid  (di0  1-096)  alone, 
which  causes  considerable  precipitation  of  humin,  or 
with  addition  of  stannous  chloride  or  titanous  chloride, 
which  prevents  this,  gives  a  hydrolysate  which,  in 
agreement  with  biological  evidence,  contains  no  traces 
of  cystine  detectable  either  by  the  author’s  colori¬ 
metric  method  (cf.  this  vol.,  199)  or  the  iodometrio 
method  of  Okuda  (A.,  1926,  190).  This  result  is 
confirmed  in  that  it  also  gives  a  negative  result  for 
cystine  with  sodium  nitroprusside  in  the  presence  of  a 
little  sodium  cyanide,  or  with  the  lead  sulphide  test 
(boiling  with  lead  acetate  and  5N-sodium  hydroxide). 
To  the  filtrate  from  hydrolysis,  after  cleaning  with 
norit,  25%  sodium  hydroxide  is  added  until  pa  3-5 
is  obtained.  To  5  c.c.  of  this  solution  are  added 
2  c.c.  of  a  5%  sodium  cyanide  solution,  and,  after 
10  min.,  1  c.c.  of  a  0-5%  aqueous  solution  of  1:2- 
naphthaquiuone  and  5  c.c.  of  a  10%  solution  of 
anhydrous  sodium  sulphite  in  0-5/V-sodium  hydroxide. 
After  30  min.  1 — 2  c.c.  of  a  25%  sodium  hydroxide 
solution  and  1  c.c.  of  a  2%  sodium  hyposulphite 
solution  are  added,  and  the  red  colour  is  matched 
against  a  standard  containing  100 — 200  parts  per 
million  of  cystine  in  0-lA-hydrochloric  acid.  A 
positive  reaction  with  the  Folin-Looney  method  (A., 
1922,  ii,  539)  is  given  by  non-cystine  complexes  and 
even  by  a  1%  solution  of  pyruvic  acid  or  furfural- 
dehyde.  J.  W.  Baker. 

Mol.  wt.  of  casein.  II.  T.  Svedberg,  L.  M- 
Carpenter,  and  D.  C.  Carpenter  (J.  Amer.  Chen'. 
Soc.,  1930,  52,  701—710;  cf.  this  vol.,  356).— Casein, 
obtained  by  the  method  of  Van  Slyke  and  Baker  (A., 
1918,  i,  413),  consists  of  a  mixture  of  proteins.  The 
major  part  of  the  product  has  a  mol.  wt.  between 
75,000  and  100,000,  as  determined  by  the  method 
of  sedimentation  velocity  in  phosphate  buffers  at 
pa  6-8.  Different  preparations  do  not  give  the  same 
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results.  When  the  casein  is  dissolved  in  the  phos¬ 
phate  buffer  at  40°,  the  mol.  \vt.  is  found  to  be  188,000 
by  the  method  of  sedimentation  equilibrium,  indicat¬ 
ing  that  polymerisation  or  association  of  all  the 
molecules  occurs  during  the  heating.  H.  Burton. 

Bjerrum’s  theory  of  amphoteric  ions  and  the 
hydration  of  proteins.  H.  H.  Weber  (Biochem. 
Z.,  1930,  218,  1 — 35). — Further  work  pointing  to  the 
independence  of  protein  hydration  and  protein  ionis¬ 
ation  (cf.  A.,  1929,  395)  is  described.  When  hydrogen 
and  hydroxyl  ions  react  with  an  ampholyte,  changes 
of  total  volume  occur,  the  size  of  which  (like  the  corre¬ 
sponding  heats  of  reaction  and  changes  of  dissociation 
constant  with  dielectric  constant  of  medium)  depend 
predominantly  on  the  kind  of  group  which  reacts  and 
only  slightly  on  the  kind  of  molecule  carrying  this 
group.  By  means  of  these  volume  changes  it  is  shown 
that  not  only  aliphatic  but  also  heterocyclic  amino- 
acids  and  aliphatic  dipeptides  exist  almost  quanti¬ 
tatively  as  amphoteric  ions  at  the  isoelectric  point. 
Comparison  of  gelatin  in  the  normal  and  dcaminised 
conditions  shows  that  all  the  free  amino-groups  arc 
ionised  at  the  isoelectric  point,  that  they  dissociate 
on  the  alkaline  side  quantitatively  between  pu  9  and 
12,  and  that  the  last  stage  of  the  hydroxyl-ion  com¬ 
bination  curve  over  this  range  depends  on  the  repres¬ 
sion  of  dissociation  of  the  free  amino-groups.  The 
changes  of  dissociation  with  dielectric  constant 'show 
that  the  union  with  hydrogen  ions  between  pa  1-5 
and  3-5  with  all  the  proteins  investigated  depends  on 
the  repression  of  the  dissociation  of  carboxyl  groups. 

P.  W.  Clutterbuck. 

Determination  of  the  products  of  protein- 
hydrolysis.  E.  Zunz  (Ann.  Soc.  Zymol.,  1929,  1, 
230;  Woch.  Brau.,  1930,  47,  57— 60).— Prom  a 
review  of  the  literature  the  following  methods 
arc  proposed.  Dccolorisation  is  effected  by  barium 
chloride  and  silver  nitrate.  The  liquid  is  neutralised 
to  azolitmin  paper,  the  preparation  and  standard¬ 
isation  of  which  are  described.  Portions  are  titrated 
(d)  in  80%  alcoholic  solution  with  O-lA-sodium 
hydroxide  to  thymolphthalcin  and  (B)  in  50%  alcohol 
with  0-liV-alcoholic  potassium  hydroxide  to  phcnol- 
phthalcin  (pn  8-3).  The  amino-nitrogen  (C7)  is  calcu¬ 
lated  from  100(A  —  B)pl—C,  and  A — C  corresponds 
with  the  pepticle-nitrogen.  The  value  A  really  corre¬ 
sponds  with  the  carboxyl  groups,  and  by  titrating  the 
80%  alcoholic  portion  back  with  0-1 N- hydrochloric 
acid  to  neutral-red  a  true  measure  of  the  total  amino- 
groups  is  obtained.  F.  E.  Day. 

Determination  of  tyrosine  and  tryptophan  in 
proteins.  J.  Tillmans,  P.  Hiksch,  and  F.  Stoppel 
(Biochem.  Z.,  1930,  217,  422). — The  modification  of 


the  authors’  original  method  (A.,  1928,  1278)  proposed 
by  Bauer  and  Strauss  (A.,  1929,  1324)  is  not  allowable. 
The  method  is  suitable  only  for  proteins  soluble  in 
hot  dilute  nitric  acid.  K.  V.  Thimann. 

Microanalytical  determination  of  carbon  and 
hydrogen.  K.  Lindenfeld  (Rocz.  Chem.,  1930, 
10,  84 — 95)®-An  apparatus  is  described  differing 
from  that  of  Pregl  in  the  following  respects.  The 
products  of  combustion  are  absorbed  in  Blumer 
tubes,  in  place  of  those  used  by  Pregl.  A  platinum 
spiral  is  introduced  into  the  combustion  tube  immedi¬ 
ately  past  the  porcelain  boat.  Ceria  is  used  as  the 
catalyst.  Finally,  three  burners  are  used,  in  place  of 
Pregl’s  one  long  one.  R.  Truszkowski. 

Gas-volumetric  microdetermination  of  nitro¬ 
gen  by  Pregl’s  method.  B.  Flaschentrager 
(Mikrochcm.,  1930,  8,  1 — 3). — A  reply  to  Halla  (A., 
1929,  899).  Prcgl’s  method  for  nitrogen  is  held  to 
be  perfectly  satisfactory.  H.  F.  Harwood. 

Test  of  acetic  acid  with  benzidine.  K.  Serke 
(Apoth.-Ztg.,  1929,  44,  1018—1019;  Chem.  Zentr., 
1929,  ii,  1951). — When  acetic  acid  is  heated  at  60° 
with  benzidine  it  should  remain  colourless ;  a  positive 
reaction  indicates  the  presence  of  pyroligneous  acid, 
acetaldehyde,  paraldehyde,  vanillin,  sodium  sulphite, 
or  formic  acid.  A.  A.  Eldridoe. 

Microchemical  saponification  process.  L. 
Rosentkaler  (Mikrochem.,  1930,  8,  72— 74).— A 
drop  of  the  oil  to  be  examined  is  placed  on  a  slide, 
and  a  drop  of  a  saturated  alcoholic  solution  of  potass¬ 
ium  hydroxide  is  added ;  solid  fats  should  be  melted 
before  addition  of  the  alkali.  The  resulting  crystals 
of  the  potassium  salts  of  the  fatty  acids  arc  then 
examined  microscopically.  H.  F.  Harwoou. 

Micro-determination  of  methylimides.  P. 
Haas  (Mikrochem.,  1930,  8,  89 — 94). — Polemical 
against  Friedrich  (A.,  1929,  949).  H.  F.  Harwood. 

Micro-determination  of  methylimides.  A. 
Friedrich  (Mikrochem.,  1930,  8,  94—99). — A  reply 
to  Haas  (see  preceding  abstract). 

H.  F.  Harwood. 

Detection  and  determination  of  small  quanti¬ 
ties  of  pyridine.  J.  V.  Kulikov  and  T.  N. 
Krestovosdvigenskaja  (Z.  anal.  Chem.,  1930,  79, 
452 — 459). — The  additive  compound  of  pyridine  and 
cyanogen  bromide  reacts  with  aromatic  amines  to 
form  intensely  coloured  derivatives  of  glutacon- 
aldehyde,  and  this  reaction  has  now  been  utilised  for 
the  colorimetric  determination  of  pyridine.  When 
aniline  is  used  the  method  will  detect  0-025  mg.  of 
pyridine  in  1000  c.c.  of  solution. 

H.  F.  Harwood. 


Biochemistry, 

Effects  of  breathing  oxygen  at  high  pressures  Blood  pigment.  II.  Human  haemoglobin, 
on  tissue  gas  tensions.  J.  A.  Campbell  (J.  F.  Haurowitz  (Z.  physiol.  Chem.,  1930,  186,  141 — 
Physiol.,  1930,68,  Proc.,  vii).— With  high  pressures  of  147;  cf.  A.,  1929,  942). — Crystalline  human  hsemo- 
oxygen  the  venous  blood  of  rabbits  approaches  the  glohin  was  prepared  in  rectangular  plates  containing 
arterial  blood  and  there  is  evidence  that  the  animals  C  53-7,  H  7-2S,  N  17-0,  Fe  0-37,  S  0-44,  0  21-2%. 
die  of  carbon  dioxide  poisoning.  E.  Boyland.  The  blood  of  the  newly-born  child  was  more  resistant 


than  adult  blood  to  sodium  hydroxide.  The  pros¬ 
thetic  groups  arc  the  same  in  both  cases.  In  the 
blood  of  the  newly-born  the  decomposition  by  sodium 
hydroxide  proceeds  quickly  during  the  first  2  min. 
and  then  suddenly  more  slowly.  It  is  supposed  that 
two  haemoglobins  arc  present,  20%  of  the  easily 
decomposed  one,  identical  with  that  oit  adult  blood, 
and  80%  of  a  resistant  fcetal  haemoglobin. 

J.  H.  Birkinshaav. 

Carbon  monoxide-haemoglobin .  A.  K.  Boor 
and  A.  Bachem  (J.  Biol.  Chem.,  1930,  85,  743 — 
749). — Photographs  of  the  absorption  spectra  of 
samples  of  carbon  monoxide- haemoglobin  prepared 
from  different  species  are  given.  All  preparations 
arc  spectroscopically  identical.  C.  R.  Harington. 

“  Inactivation  ”  of  oxyhsemin.  A.  Hamsik 
(Z.  physiol.  Chem.,  1930, 186,  263—270;  cf.  A.,  1929, 
1189). — Active  luematin  is  inactivated  not  only  by 
drying,  but  also  by  boiling  with  water  and  by  pro¬ 
longed  washing  with  cold  water.  Oxy-,  carboxy-, 
and  met-haemoglobin  when  precipitated  with  acetone 
first  yield  crystals  which  then  decompose,  forming 
catluemoglobin.  These  compounds  do  not  lose  their 
power  of  crystallisation  from  acetic  or  formic  acid  on 
drying.  J.  H.  Birkinshaav. 

Distribution  of  amino-acids  between  plasma 
and  erythrocytes.  B.  Messing  (Biochem.  Z.,  1930, 
218,  54 — 03). — The  distribution  of  amino-nitrogen 
between  the  plasma  and  cells  of  dog’s  blood  docs  not 
depend  on  the  properties  of  the  individual  amino- 
acids,  but  gives  almost  the  same  concentration  curA^c 
for  all  the  acids  used  (glycine,  leucine,  alanine, 
asparagine).  The  amino-nitrogen  content  of  freshly- 
removed  corpuscles  is  ahvays  higher  than  that  of  the 
plasma.  If  the  external  concentration  of  amino- 
nitrogen  is  artificially  increased  by  adding  isotonic 
solutions  of  amino-acids  to  dog’s  blood  in  vitro  the 
corpuscles  absorb  amino-nitrogen  only  slightly  if  at 
all  up  to  a  certain  limit.  The  initial  rise  of  the  con¬ 
centration  curve  for  the  erythrocytes  depends  not  so 
much  on  the  addition  of  amino-acid  as  on  the  degree 
of  their  saturation  with  amino-acid  at  the  beginning 
of  the  experiment  or  on  some  such  property  of  the  cells 
themselves.  P.  W.  Clutterbttck. 

Absence  of  calcium  from  the  human  red  blood- 
corpuscle.  S.  L.  Leeboff  (J.  Biol.  Chem.,  1930, 
85,  759 — 764). — The  results  of  previous  Avorkcrs 
showing  the  absence  of  calcium  from  the  red  cor¬ 
puscles  of  human  blood  are  confirmed. 

C.  R.  Harington. 

Rate  of  disappearance  of  radioactive  sub¬ 
stances  from  body  fluids.  Determination  of 
blood  volume.  W.  Kropatscheck  (Biochem.  Z., 
1930,  218,  191 — 205). — A  method  is  described  for 
determining  the  total  blood  volume  in  rabbits  by 
injection  of  thorium-/!  as  indicator  substance.  Rapid 
dialysis  of  thorium-/!  from  aqueous  solutions  is  pre¬ 
vented  by  addition  of  gelatin.  When  added  to 
Ringer’s  solution  97-46%  of  the  active  material  is 
precipitated  but  to  serum  only  2S%.  When  thorium- 
B  is  added  to  blood  in  vitro,  about  90%  is  accumulated 
in  the  colls.  In  carrying  out  a  determination  of  blood 
volume,  10  c.e.  of  blood  arc  removed,  the  serum  is 
separated,  mixed  with  the  active  material,  the  pre¬ 


cipitate  centrifuged  off,  and  the  resulting  active 
solution  injected.  Samples  of  about  0-5  c.c.  arc 
then  removed  for  activity  measurements  before  fall 
of  activity  becomes  appreciable.  The  amount  of 
active  substance  lost  in  the  urine  is  extremely  small, 
being  equivalent  in  2  hrs.  only  to  1 — 2  c.c.  of 
blood.  The  advantages  claimed  for  the  method  are 
that  the  volume  of  both  cells  and  plasma  may  be 
determined,  that  only  small  amounts  of  blood  are 
necessary  (0-5  c.c.)  and  therefore  several  determin¬ 
ations  arc  possible  without  serious  injury  to  the  animal. 
The  disadvantages  are  the  initial  removal  of  10  c.c. 
of  blood  and  the  decrease  of  activity.  If  the  radio¬ 
active  substance  is  injected  Avithout  first  combining 
Avith  a  colloidal  substance  the  initial  values  are 
reduced  to  one  half  to  one  third,  a  larger  part  of  the 
activity  disappears  from  the  blood,  and  in  the  follow¬ 
ing  20 — 30  min.  the  activity  oscillates  and  finally 
becomes  constant  for  a  considerable  time. 

P.  W.  Clctterbuck. 

Menstrual  blood.  A.  Rona  and  0.  Waldbauer 
(Zentr.  Gynakol.,  1928,  997 — 1005;  Chem.  Zentr., 
1929,  ii,  2690). — Total  and  plasma-protein  is  usually 
similar  in  quantity  in  menstrual  and  venous  blood, 
but  the  residual  nitrogen  is  usually  higher  in  the  former. 

A.  A.  Eldrtdoe. 

Possibilities  of  an  individual  chemical  syn¬ 
thesis  of  serum-protein.  II.  Sulphur  content 
of  human  serum-protein.  K.  Lang  (Arch.  exp. 
Path.  Pharrn.,  1930,  148,  222 — 231). — The  protein- 
sulphur  in  the  serum  of  various  individuals  has  been 
determined  as  well  as  the  total  protein  and  the 
amount  of  albumin  and  globulin.  The  figure  obtained 
for  total  protein-sulphur  does  not  agree  in  about  50% 
of  the  cases  with  that  calculated  from  the  quantity  of 
albumin  and  globulin  present.  It  is  concluded,  in 
agreement  with  previous  work  on  the  tryptophan 
content  of  blood-serum  (A.,  1929,  1476),  that  the 
chemical  composition  of  the  blood-proteins  is  not 
constant,  but  may  vary  in  different  individuals. 

W.  0.  Kermack. 

Detection  and  presence  in  human  blood  of 
substances  contracting  the  vessels.  G.  Kahlson 
and  R.  von  Werz  (Arch.  exp.  Path.  Pharm.,  1930, 
148,  173 — 197). — A  biological  method  for  the  detec¬ 
tion  of  v-aso-constrictor  substances  in  blood-serum  is 
described.  The  average  concentration  at  which 
adrenaline  can  be  detected  by  this  method  is  about 
1  in  10®.  In  a  highly  sensitive  preparation  capable 
of  detecting  adrenaline  at  a  concentration  of  1  in  10u 
a  negative  result  was  obtained  with  normal  human 
blood,  although  a  vaso-constrictor  substance  is  found 
in  the  serum  from  cases  of  toxic  thyroid  and  fevers. 

W.  O.  Kermack. 

Effect  of  haemorrhage  on  acid-base  equilibrium 
of  blood.  C.  G.  Johnston  and  D.  W.  Wilson 
(J.  Biol.  Chem.,  1930,  85,  727 — 741). — Haemorrhage 
in  normal  unamesthetised  dogs  caused  first  a  rise  and 
then  a  more  marked  fall  in  the  pa  of  the  blood ;  the 
increased  acidity  vras  accompanied  by  accumulation 
of  lactic  acid,  not,  however,  in  sufficient  amounts  to 
account  for  the  Avhole  of  the  diminution  of  the  alkaline 
reserve.  Subsequent  hremorrhages,  in  dogs  already 
anaemic,  produced  similar  effects  of  a  more  pronounced 
character.  C.  R.  Harington. 


BIOCHEMISTRY. 


491 


Acid  in  the  blood-serum  of  children  in  health 
and  disease.  J.  Csap6  (Magyar  orvosi  Arch;,  1929, 
30,  270 — 276 ;  Chem.  Zentr.,  1929,  ii,  1950).— A 
direct  method  for  the  determination  of  organic  acid 
in  blood-serum  is  based  on  Van  Slylce  and  Palmer’s 
method  for  urine.  In  normal  children  the  acid  corre¬ 
sponds  with  12  c.c.  (;fi30%)  of  O  liV-acid  per  100  c.c. 

A.  A.  Eldridge. 

Determination  of  p„  of  blood.  M.  Talenti 
(Arch.  Farm,  sperim.,  1930,  50,  103 — 109).— Errors 
in  colorimetric  methods  applied  to  plasma  are  indi¬ 
cated.  The  application  of  the  hydrogen  electrode  of 
Verain  (A.,  1920,  1007)  and  the  quinhydrone  electrode 
of  Mislowitzer  (A.,  1925,  i,  1483)  is  described. 

F.  0.  Howitt. 

State  of  calcium  in  serum.  W.  Hertz  (Bio- 
chem.  Z.,  1930,  217,  337 — 345). — The  amount  of 
serum-calcium  which  passes  the  ultra-filter  is  reduced 
by  parathyroidectomy  in  dogs ;  subcutaneous  injection 
of  parathyroid  extract  increases  it,  although  the  total 
calcium  is  increased  still  more.  K.  V.  Thimann. 

Colorimetric  determination  of  small  quant¬ 
ities  of  iron  [in  blood],  G.  Deniges  (Bull.  Soc. 
Pharm.  Bordeaux,  1929,  67,  81 — 84;  Chem.  Zentr., 

1929,  ii,  2231). — The  ash  of  blood  (0-5  c.c.)  is  dissolved 

in  concentrated  hydrochloric  acid;  the  colour  is 
compared  with  that  of  hydrochloric  acid  to  which 
varying  quantities  of  dilute  ferric  chloride  solution 
have  been  added.  A.  A.  Eldridge. 

Mannose  and  the  protein-sugar  residue  of 
mammals  and  birds.  H.  Bierry  (Compt.  rend., 

1930,  190,  404 — 406). — Hydrolysis  of  the  purified 

proteins  of  the  plasma  of  various  animals  and  birds 
gives  d-mannose.  The  effects  of  insulin  hypoglycacmia 
are  counteracted  almost  equally  bv  dextrose  and 
mannose.  P.  G.  Marshall. 

Restoration  of  blood-sugar  by  the  liver.  F. 
Rathery,  It.  Kuiulsky,  and  (Mlle.)  Y.  Laurent 
(Compt.  rend.,  1930,  190,  448—449). — Determin¬ 
ation  of  the  blood-sugar  in  the  portal  and  superior 
hepatic  veins  of  normal,  starving,  depancreatiscd, 
and  starving  phloridzinised  dogs,  shows  that  in  all 
cases  the  liver  supplies  sugar  to  the  blood,  indepen¬ 
dently  of  the  level  of  the  liver-glycogen. 

R.  K.  Callow. 

Daily  blood-sugar  variation  in  fasting  and  in 
non-fasting  subjects.  J.  S.  Sweeney  (Arch.  Int. 
Med.,  1930, 45,  257 — 260). — In  fasting  normal  subjects 
the  blood-sugar  varies  but  little  during  the  24  hrs. 
In  non-fasting  normal  subjects  a  marked  rise  in  the 
blood-sugar  level  occurs  after  the  morning  meal,  a  less 
marked  one  after  the  midday  meal,  and  a  still  smaller 
one  after  the  evening  meal.  W.  0.  Kermack. 

Effect  of  quartz-lamp  light  on  blood-enzymes. 
R-  hi.  Koldayev  and  M.  M.  Altschuller  (Z.  physiol. 
Chem.,  1930,  186,  223 — 22S). — Quartz-lamp  irradi¬ 
ation  of  rabbits  produces  a  transitory  decrease  in 
fmun-amylasc  and  blood-catalasc  and  an  increase  in 
'he  serum-lipase.  There  is  no  direct  relationship 
ktween  these  changes  and  the  degree  of  irradiation. 

I  he  decrease  in  the  amylase  content  is  not  observed 
*n  all  cases.  Periodic  irradiation  produces  similar 
changes  with  slower  reversion  to  normality'. 

J.  H.  Birkxssuaw. 


Tyrosinase  in  crustacean  blood.  K.  G.  Pinhey 
(J.  Exp.  Biol.,  1930,  7,  19 — 36). — Crustacean  blood 
blackens  in  air  owing  to  the  formation  of  melanin. 
The  blood  contains  an  indophenol-oxidasc  and 
tyrosinase.  The  tyrosinase  activity  is  reduced  by 
cyanide,  hydrogen  sulphide,  copper  sulphate,  ferric 
chloride,  fluorides,  or  pyrophosphates  and  by  low 
concentrations  of  urethane  or  thymol,  but  higher 
concentrations  of  thymol  (M/ 7)  increase  the  action 
of  the  tyrosinase.  E.  Boyland. 

Electrostatic  properties  of  human  fibrinogen. 
G.  von  Farkas  and  B.  Groak  (Z.  ges.  exp.  hied., 
1929,  66,  596—613;  Chem.  Zentr.,  1929,  ii,  1937).— 
The  optimal  pn  for  precipitation  depends  on  the 
method  of  separation  and  the  buffer  mixture  used; 
the  double  optimum  is  ascribed  to  the  presence  of  two 
proteins  both  of  which  are  coagulablc. 

A.  A.  Eldridge. 

Haemolytic  power  of  spleen.  S.  Marino  and 
G.  de  Bonis  (Arch.  Farm,  sperim.,  1929,  50, 1 — 15). — 
Physiological  saline  extracts  of  spleens  of  fasting  and 
feeding  dogs  show  no  haemolysis  in  vitro  of  red  cor¬ 
puscles  of  the  corresponding  splenectomised  dog  or  of 
animals  of  the  same  species.  F.  0.  Howitt. 

Cholesterol  content  of  blood-forming  organs. 
K.  Yoshinaka  (Okayama  Ig.-Zasshi,  1928,  40, 
2504 — 2523). — In  rabbits  receiving  cholesterol  the 
cholesterol  content  of  the  liver  increases,  whilst  that 
of  the  spleen  and  bone-marrow  diminishes  before 
increasing.  In  experimental  aiuemia  the  cholesterol 
decreases  in  all  the  blood-forming  organs,  then 
increases  largely  in  the  liver  and  fluctuates  in  the 
spleen  and  bone-marrow.  If  thyroid  substance  is 
given  during  phenylhydrazine  poisoning  the  chole¬ 
sterol  content  of  the  liver  and  spleen  at  first  increases 
and  then  decreases,  whereas  that  of  the  bone  marrow 
continuously  decreases.  Chemical  Abstracts. 

Kidney  lipase  in  the  human  embryo  and  the 
new-born  infant.  F.  Tachibana  (Kinki  J. 
Gymccol.,  192S,  11,  1308 — 1314). — Lipase  appears  in 
the  fourth  month,  and  thereafter  increases,  particu¬ 
larly  in  the  fifth  month.  Chemical  Abstracts. 

Localisation  of  virtual  adrenaline.  A.  Leulier 
and  L.  Reval  (Compt.  rend.,  1930, 190,  452—454).— 
The  virtual  (combined)  adrenaline  of  the  suprarenal 
capsules  (sheep,  ox,  horse)  (cf.  Mouriquand  and 
Leulier,  A.,  1927,  168)  appears  to  be  confined  to  the 
medullary  and  to  be  absent  from  the  cortical  zone. 

R.  K.  Callow. 

Structure  of  dental  enamel.  H.  Klein  and 
W.  R.  Amberson  (J.  Dental  Res.,  1929,  9,  667 — 
6S8). — When  the  enamel  of  the  canine  teeth  of  dogs 
is  used  to  separate  two  salt  solutions,  membrane 
potentials  may  be  demonstrated.  The  enamel  is 
penetrable  by  potassium  and  chlorine  ions;  it  is 
penetrable  slowly  by  water  and  by  calcium  chloride. 

Chemical  Abstracts. 

Nitrogen  excretion  in  Selachian  ontogeny. 
J.  Needham  and  D.  M.  Needham  (J.  Exp.  Biol., 
1930, 7, 7 — 18). — The  carbamide  content  of  the  dogfish 
egg  increases  with  development;  it  remains  in  the 
yolk  and  later  in  the  blood  of  the  animal. 

E.  Boyland. 
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Phosphorus  compounds  of  muscle  and  liver. 
C.  H.  Fiske  and  Y.  Subbarow  (Science,  1929,  70, 
381 — 382). — The  muscle  nucleotide,  myoadenylic 
acid,  is  not  a  normal  constituent  of  muscle,  except 
possibly  in  traces,  but  is  a  decomposition  product  of 
a  new  substance  which  is  precipitated  as  the  calcium 
salt  from  a  protein-free  muscle  filtrate.  The  new 
substance  contains  adenine  and  carbohydrate  as  well 
as  3  mols.  of  phosphoric  acid,  two  of  which  arc  readily 
removed  by  hydrolysis  with  acid.  Most  of  the  organic 
acid-soluble  phosphorus  of  liver  can  be  precipitated 
from  the  protein-free  filtrate  by  alcohol  after  removal 
of  inorganic  phosphate.  A  calcium  salt  of  a-glycero- 
phosphate  finally  results  after  dissolution  in  water 
and  reprccipitation.  L.  S.  Theobald. 

Do  the  spectrograms  of  Kahlenberg  and 
Closs  demonstrate  the  presence  of  aluminium 
in  biological  material  ?  E.  V.  McCollum,  0.  S. 
Bask,  and  J.  E.  Becker  (J.  Biol.  Chem.,  1930,  85, 
779— 781).— Polemical  (cf.  A.,  1928,  793 ;  Kahlenberg 
and  Closs,  A.,  1929,  1098).  C.  R.  Harinoton. 

Presence  of  aluminium  in  animal  and  plant 
material.  L.  Kahlenberg  and  J.  0.  Closs  (J. 
Biol.  Chem.,  1930,  85,  7S3 — 78-1). — Polemical  (cf. 
preceding  abstract).  C.  R.  Harington. 

Determination  of  the  protein  content  of  intra¬ 
ocular  fluids  with  the  nephelometer.  I,  II. 
A.  Franckschetti  and  H.  Wieland  (Arch.  Augcn- 
heilk.,  1928,  99,  1 — 41,  45 — 02;  Chem.  Zentr.,  1929, 
ii,  2231).— For  the  determination  of  small  quantities 
of  protein  an  accuracy  of  0-3%  is  attained.  A  micro¬ 
apparatus,  dealing  with  0-2  c.c.  (0-002  mg.  of  protein), 
is  described.  The  protein  content  of  rabbits’  aqueous 
and  vitreous  humour,  respectively,  is  0-05  and  0-012%. 
In  man  the  aqueous  humour  contains  0-019 — 0-034% 
of  protein.  The  effect  of  pathological  conditions  is 
considered.  A.  A.  Eldridge. 

Coating  of  the  fat-globules  of  milk.  I.  Pbiecer 
(Biochcm.  Z.,  1930, 217,  331 — 336). — The  cataphoresis 
of  particles  of  natural  milk -fat  and  of  an  artificial 
emulsion  prepared  by  shaking  the  pure  fat  with  water 
was  observed  under  the  microscope,  and  the  iso¬ 
electric  point  of  the  artificial  particles  was  found  to 
be  pH  2-94,  whilst  that  of  the  natural  particles  of 
milk-fat  was  4-21  and  of  butter-fat  3-95.  This  is  held 
to  indicate  that  the  particles  of  natural  fat  are  sur¬ 
rounded  with  a  coating  of  protein  material. 

K.  V.  Thimann. 

Urobilin.  0.  Bang  (Acta  med.  Scand.,  1929,  29, 
1 — 203;  Chem.  Zentr.,  1929,  ii,  2085). — Urobilin  is 
detected  by  shaking  slightly  acid  urine  (10  c.c.)  with 
95%  alcohol  (10  c.c.),  finely -powdered  zinc  acetate 
(1  g.),  and  5%  tincture  of  iodine  (1 — 2  drops)  and 
filtering;  after  30  min.  fluorescence  is  observed. 
For  determination  the  Einar-Larsen  method  and 
Schlesinger’s  test  arc  applied.  Urinary  urobilin  is 
increased  after  ingestion  of  food.  Immediately  after 
birth  the  urinary  urobilin  of  the  infant  is  maximal. 
The  relation  between  excretion  of  urobilin  and  patho¬ 
logical  conditions  is  considered. 

A.  A.  Eldridge. 

Determination  of  dextrose  in  urine.  D. 
Ganassini  (Arch.  1st.  Biochim.  Ital.,  1930,  2,  31 — 36). 


— The  following  modification  of  Causse  and  Bonnaus’ 
method  (“  Guide  pratique  pour  l’Analyse  des  Urines,” 
Paris,  210)  is  recommended.  The  solutions  required 
are :  (1)  35  g.  of  copper  sulphate,  made  up  to  1  litre 
with  water  and  5  c.c.  of  sulphuric  acid ;  (2)  150  g.  of 
Rochelle  salt  and  90  g.  of  carbonate-free  sodium 
hydroxide,  made  up  to  1  litre.  To  prepare  a  solution 
which  keeps  for  some  time,  0-5  g.  of  powdered  potass¬ 
ium  ferrocyanide  is  added  to  a  mixture  of  20  c.c.  of 
(1)  with  20  c.c.  of  (2) ;  the  liquid  should  be  stored  in 
a  yellow  glass  bottle  and  should  be  made  some  hours 
before  use.  Twenty  drops  of  this  solution,  heated  to 
boiling,  should  maintain  its  colour.  The  urine  is 
added,  one  drop  at  a  time,  the  liquid  being  heated  to 
boiling  after  each  addition,  and  the  addition  con¬ 
tinued  until  a  brown  precipitate  appears.  If  much 
sugar  is  present,  the  urine  will  require  previous  dilu¬ 
tion.  The  reagent  is  standardised  by  means  of  a  urine 
to  which  a  known  amount  of  pure  dextrose  has  been 
added;  1  c.c.  should  require  0-0021  g.  of  dextrose. 

T.  H.  Pope. 

Human  body-fluids.  I.  Anasarcous  liquid. 
O.  Flossner  and  Rehberg  (Z.  Biol.,  1930,  89, 
573 — 581). — From  the  anasarcous  liquid  histidine  was 
isolated,  together  with  small  amounts  of  purine  bases, 
isoamylamine,  p-hydroxyphenylpropionic  acid,  fatty 
acids,  and  lactic  acid.  It  is  concluded  that  these 
substances  would  normally  have  been  involved  in 
further  synthesis,  and  considerable  metabolic  derange¬ 
ment  is  indicated.  K.  V.  Thbiann. 

Endocrine  glands.  V.  Adrenals.  C.  H.  Law¬ 
rence  and  A.  W.  Rowe  (Endocrinol.,  1929,  13, 
1 — 39). — A  chemical  study  in  pathological  conditions, 
Albumin  was  present  in,  and  urobilinogen  absent 
from,  the  urine  in  every  case.  Adrenal  disease  is 
accompanied  by  a  low  level  of  protein  metabolism. 

Chemical  Abstracts. 

Water  content  of  blood,  of  muscular  tissue, 
and  of  certain  organs  after  the  extirpation  of 
suprarenal  capsules  in  the  rat.  C.  I.  PARHONj 
M.  Cahane,  and  Y.  Marza  (Bull.  Acad.  Sei.  Rou- 
maine,  1929,  12,  22 — 25). — The  water  content  of  the 
blood  in  the  muscular  tissue  and  in  certain  organs  of 
the  rat  from  which  the  suprarenal  capsules  have  been 
removed  is  greater  than  that  in  a  normal  rat. 

A.  I.  Vogel. 

Alcohol  and  blood-sugar  in  diabetes.  T.  C. 
Hunt  (Lancet,  1930,  i.  121 — 124). — Alcohol  stimu¬ 
lates  gastric  and  insulin  secretion  and  thus  lowers 
the  blood-sugar.  E.  Boyland. 

‘‘Durener”  sickness.  G.  B.  van  Kampes 
(Landw.  Versuchs-Stat.,  1929,  108,  287 — 303).— 
Animal  disorders  following  the  feeding  of  soya-bean 
meal  (Stockman,  J.  Comp.  Path.  Ther.,  1916,  39> 
95)  are  probably  not  the  result  of  residual  trichloro¬ 
ethylene  used  for  oil  extraction,  but  are  due  to  the 
removal  of  lipins  from  the  material  to  an  extent  which 
constitutes  a  deficiency  for  normal  milk  production. 
The  decrease  in  white  corpuscles  (Stang,  Landw. 
Versuchs-stat.,  1927, 105,  79)  is  a  direct  result  of  this. 
Light  petroleum  removes  much  less  lipin  from  soya 
bean  than  docs  trichloroethylene  and  its  use  is 
recommended.  A.  G.  Pollard. 
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Effect  of  adrenaline  on  the  respiratory  meta¬ 
bolism  in  exophthalmic  goitre.  I.  Schill 
(Magyar  Orvosi  Arch.,  1929,  30,  202 — 209;  Chem. 
Zentr.,  1929,  ii,  1935). 

Glutathione  content  of  blood  of  psychopathic 
patients.  E.  King,  L.  Baumgartner,  and  I.  H. 
Page  (Biochem.  Z.,  1930,  217,  389— 394).— The  blood 
is  hsemolysed,  protein  precipitated  with  trichloro¬ 
acetic  acid,  iodine  added,  and  its  excess  titrated,  the 
absorption  of  iodine  being  ascribed  to  the  glutathione. 
Precipitation  of  protein  with  tungstic  or  molybdic 
acid  gives  comparable  results  only  if  carried  out  at 
p„  2.  The  “  glutathione  ”  content  of  blood  is  not 
notably  affected  by  hunger,  and  is  the  same  in  psycho¬ 
pathic  as  in  normal  patients.  K.  V.  Thimann. 

Blood  of  rabbits  with  sarcoma.  K.  Iino 
(Sei-i-kwai  Med.  J.,  1929,  48,  No.  8,  Abstr.,  8 — 9). — 
Blood-cholesterol,  -lecithin,  and  -fibrin  and  serum- 
protein  (mainly  -globulin)  at  first  increased,  and  then 
decreased,  as  the  sarcoma  grew.  The  serum-anti- 
tiypsin  was  increased,  -amylase  was  unchanged,  and 
-lipase  was  diminished.  Chemical  Abstracts. 

Preparation  of  sarcomelanin  from  sarco- 
melanic  acid.  0.  Adler  (Biochem.  Z.,  1930,  217, 
324 — 330). — Sarcomelanin  was  prepared  from  a 
mclanosarcoma  (horse)  and  the  corresponding  melanic 
acid  prepared  therefrom  by  fusion  with  potassium 
hydroxide  and  subsequent  precipitation  with  hydro¬ 
chloric  acid.  On  heating  the  sarcomelanic  acid  for 
2  hrs.  at  270°  a  substance  apparently  identical  with 
natural  sarcomelanin  was  obtained. 

K.  V.  Thimann. 

Chemical  composition  of  scorbutic  bones. 
L.  Statsmann  (Biochem.  Z.,  1930,  217,  395 — 399). — 
A  series  of  analyses  of  the  bones  of  normal  and  scor¬ 
butic  guinea-pigs  is  recorded.  The  principal  differ¬ 
ences  are  that  the  water  is  lower,  and  the  ash  higher, 
in  the  scorbutic  than  in  the  normal,  whilst  the  calcium 
and  phosphorus,  calculated  on  the  total  dry  substance, 
are  only  slightly  higher.  K.  V.  Thimann. 

Serum-calcium  and  -inorganic  phosphorus 
following  splenectomy.  R.  D’Aunoy  and  A. 
Zoeller  (Med.  J.  Record,  1929, 130, 495 — 496). — The 
determining  factor  is  probably  the  carbon  dioxide 
tension ;  splenectomy  itself  has  no  influence  on  the 
values  in  rabbits.  Chemical  Abstracts. 

Metabolism  of  insects.  E.  Tauchert  (Z.  Biol., 
1930,  89,  541 — 546). — The  loss  of  weight  of  the 
pup®  of  Sphinx  ligustri  is  largely  due  to  the  loss  of 
water.  The  respiration  of  the  caterpillar  is  more 
variable  than  that  of  the  pupa,  the  respiratory 
quotient  rising  to  5.  The  oxygen  consumption  of 
the  bee  is  about  ten  times  the  body-volume  per  min. 

K.  V.  Thimann. 

Hydrogenation  of  cholesterol  in  the  organism. 
K.  Schonheimer,  II.  von  Behrino,  and  R.  Hummel 
(Naturwiss.,  1930,  18,  156). — Cholesterol  is  eliminated 
mainly  in  the  faeces  as  dihydrocholcsterol  and  copro¬ 
sterol.  The  determination  of  the  proportion  of 
hydrogenated  sterol  to  cholesterol  is  based  on  the 
fact  that  cholesterol  dibromide,  in  contrast  with  the 
ddiydro-isomerides,  does  not  give  a  precipitate  with 
digitonin.  Experiments  carried  out  in  vitro  on 


cholesterol  and  cholesterol-rich  organs  under  widely 
different  conditions  of  putrefaction  provided  no 
evidence  of  bacterial  hydrogenation.  It  was,  however, 
observed  that  cholesterol  preparations,  from  whatever 
organ  obtained,  showed  a  definite  but  small  (1 — 6%) 
proportion  of  hydrogenated  sterol.  A  sample  from 
gall-stones  contained  1%  of  dihydrocholesterol,  but 
coprosterol  has  not  been  isolated  from  organs.  A 
hydrogenated  sterol  is  secreted  in  the  intestine. 

R.  A.  Morton. 

Lecithin.  II.  G.  Rosenfeld  (Biochem.  Z., 
1930,  218,  48 — 53). — Lecithin  can  be  synthesised  by 
the  animal  body  providing  fatty  acids  and  phosphorus 
are  available,  the  choline  being  formed  from  most 
proteins  but  more  particularly  from  substances  con¬ 
taining  glycine.  P.  W.  Clutterbuck. 

Normal  and  alimentary  blood-alcohol  during 
exercise.  II.  U.  Cassinis  and  L.  Bracaloni 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  10,  382 — 388). — 
During  fasting  or  alimentary  glycajmia,  the  blood- 
alcohol  curve  is  not  modified  by  muscular  work. 
During  walking  or  rowing  the  alimentary  blood-alcohol 
curve  caused  by  ingestion  of  a  single  dose  of  alcohol 
remains  constantly  at  a  lower  level  than  the  curve 
obtained  during  resting,  whilst  as  a  result  of  running 
this  curve  falls  suddenly.  With  ingestion  of  the 
alcohol  in  several  doses,  the  alcohol  curve  during  walk¬ 
ing  rises  less  rapidly  and  reaches  a  lower  height  than 
during  resting ;  rowing  produces  no  important  modi¬ 
fications  of  the  curve.  The  total  quantity  of  alcohol 
eliminated  by  the  kidneys  during  1 — 2  hrs.  is  only  a 
small  fraction  of  the  alcohol  administered,  in  spite  of 
the  increased  secretion  of  urine.  T.  H.  Pope. 

Variations  in  sugar  of  blood  and  urine  after 
ingestion  of  galactose.  V.  J.  Harding  and  F.  H. 
van  Nostrand  (J.  Biol.  Chem.,  1930,  85, 765 — 778). — 
Ingestion  of  20 — 50  g.  of  galactose  in  normal  human 
subjects  is  invariably  followed  by  some  excretion  of 
galactose  in  the  urine;  in  some  cases  an  increase  in 
the  non-fermentable  sugar  of  the  blood  was  also 
observed  and  in  these  the  urinary  excretion  of  galact  ose 
was  considerably  greater.  No  renal  threshold  for 
galactose  appears  to  exist.  The  possibility  of  a  rapid 
conversion  of  galactose  into  dextrose  in  the  organism 
is  suggested  by  the  hypcrglycsemia  which  was  occasion¬ 
ally  observed  to  follow  ingestion  of  galactose. 

C.  R.  Harington. 

RSle  of  succinic  acid  in  biology.  L.  Vaudin 
(J.  Pharm.  Chim.,  1930,  [viii],  11,  197— 199).— A 
recapitulation  of  results  already  published  (A.,  1897, 
ii,  425).  C.  W.  Shopped. 

Succinic  acid  in  muscle.  III.  Glutamic  and 
aspartic  acids  as  precursors.  D.  M.  Needham 
(Biochem.  J.,  1930,  24,  208 — 227). — When  glutamic 
and  aspartic  acids,  or  aspartic  acid  alone,  are  added 
to  minced  muscle  under  anaerobic  conditions,  malic, 
fumaric,  and  succinic  acids  are  formed.  The  addition 
of  glutamic  acid  gives  rise  to  succinic  acid  only.  There 
is  no  increase  of  ammonia,  urea,  uric  acid,  or  amide- 
nitrogen  nor  is  there  a  change  in  the  total  amino- 
nitrogen  of  the  mixtures,  when  succinic,  fumaric,  and 
malic  acids  are  thus  produced.  An  increased  oxygen 
uptake  corresponding  with  one  half  or  two  thirds  of 
the  calculated  amount  for  complete  oxidation  is  found 
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when  glutamic  or  aspartic  acid  is  added  to  minced 
muscle.  On  the  other  hand,  the  addition  of  glycine, 
alanine,  valine,  leucine,  or  tyrosine  has  an  inhibitory 
effect  on  the  muscle’s  own  respiration.  Under  aerobic 
conditions  traces  of  malic  and  fumaric  acids  are  found 
on  addition  of  glutamic  and  aspartic  acids.  There  is  no 
change  in  the  soluble  nitrogen  fractions.  After  incub¬ 
ation  of  aspartic  acid  with  muscle  in  air  or  oxygen  one 
half  to  two  thirds  of  the  acid,  determined  by  convert¬ 
ing  it  into  malic  acid,  disappears.  S.  S.  Zilva. 

Oxygen  consumption  of  the  heart  in  varying, 
approximately  isotonic,  work.  L.  Bauer  (Z. 
Biol.,  1930,  89,  513—522). — Using  the  method  of 
Eismayer  and  Quincke  (A.,  1928,  1397),  it  is  shown 
that  the  amount  of  oxygen  used  for  each  contraction 
of  the  heart  does  not  increase  proportionately  with 
increase  in  pressure,  and  therefore  in  work  done,  but 
bears  a  linear  relationship  to  the  initial  volume  before 
contraction.  K.  V.  Thimann. 

Oxygen  consumption,  carbon  dioxide  and 
lactic  acid  production  of  the  heart  under  various 
conditions  of  work.  G.  Eismayer  and  H.  Quincke 
(Z.  Biol.,  1930,  89,  523—535). — The  oxygen  consump¬ 
tion  and  carbon  dioxide  production  are  different  in 
isotonic  from  those  in  isometrio  beating,  and  also  vary, 
although  not  directly,  with  the  pressure  and  with  the 
frequency  of  the  beat,  reaching  an  optimum  in  the 
latter  case.  It  is  concluded  that  the  time  during 
which  the  corpuscles  remain  in  metabolic  contact  with 
the  surface  largely  determines  the  oxygen  consump¬ 
tion.  The  oxygen  consumption  decreases  with  time, 
owing  to  exhaustion  of  reserve  sugar,  and  it  is  greater 
at  higher  pressuro  because  less  lactic  acid  is  produced. 

K.  V.  Thimann. 

Respiration  of  frog  muscle  in  presence  of  sugar 
and  hormones.  P.  Rothschild  (Biochem.  Z., 
1930,217, 365 — 367). — Addition  of  0-2%  of  dextrose  or 
lsevulose  to  muscle  of  freshly-caught  autumn  frogs  in 
phosphate  solution  increases  the  oxygen  consumption 
by  30 — 60%.  With  summer  frogs  no  increase  takes 
place.  Insulin,  adrenaline,  and  thyroxine  are  with¬ 
out  effect  at  pu  6,  7,  or  8,  whether  in  phosphate  or  in 
potassium  chloride,  thus  confirming  the  results  of 
Paasch  and  Reinwein  (A.,  1929, 1343),  but  not  those  of 
Ahlgren  (Skand.  Arch.  Physiol.,  1926,  47,  271). 

K.  V.  Thimann. 

Muscular  contraction.  H.  H.  Weber  (Biochem. 
Z.,  1930,  217,  430— 432).— The  theory  of  Meyer  (this 
vol.,  104)  assumes  complete  combination  between  the 
myogen  of  muscle  and  hydroxyl  ions  at  pu  7-4.  The 
actual  amount  of  combination  is  from  5  to  33%,  and 
the  contraction  deduced  from  the  theory  cannot  there¬ 
fore  agree  with  that  observed.  K.  V.  Thimann. 

Muscular  contraction.  K.  H.  Meyer  (Biochem. 
Z.,  1930,  217,  433 — 435). — A  reply  to  Weber  (preced¬ 
ing  abstract).  Combination  is  complete  at  7-4, 
but  it  only  involves  the  protein  in  the  contracted  por¬ 
tion  of  the  muscle  and  not  that  of  the  whole  muscle. 

K.  V.  Thimann. 

Physiological  significance  of  muscle  creatine- 
phosphoric  acid.  G.  Martino  (Arch.  Farm, 
sperim.,  1929,  50,  31 — 42). — An  interpretation  of  the 
formation  and  behaviour  of  creatinephosphoric  acid 
(“  phosphagen  ”  of  Eggleton  and  Eggleton ;  A.,  1927, 


271,  274,  990)  is  offered.  A  general  explanation  of 
differences  in  results  of  direct  and  indirect  faradic 
stimulation  of  muscle  is  given.  F.  0.  Howitt. 

Significance  of  adenylic  acid  for  muscle 
function.  VI.  Origin  of  muscle-ammonia.  G. 
Embden  and  G.  Schmidt  (Z.  physiol.  Chem.,  1930, 
186,  205 — 211;  cf.  A.,  1929,  346).— The  enzymes  of 
fresh  frog’s  muscle  were  destroyed  by  acid  treatment 
and  the  muscle  -was  exposed  to  an  enzyme  capable  of 
deaminating  only  muscle-adenylic  acid.  The  ammonia 
eliminated  by  this  procedure  corresponds  with  that 
obtained  by  exposing  the  minced  muscle  for  3 — 4  hrs. 
in  a  slightly  alkaline  solution.  Thus  it  is  shown  that 
the  ammonia  formed  in  a  short  autolysis  of  frog’s 
muscle  is  derived  exclusively  from  muscle-adenylic 
acid.  J.  H.  BmKiNfiHAW. 

Influence  of  training  on  the  mineral  substance 
of  muscle.  S.  W.  Eomin  (Biochem.  Z.,  1930,  217, 
423—429). — The  difference  in  potassium  content  be¬ 
tween  trained  and  untrained  muscle  (biceps  femoris) 
of  the  dog  depends  on  the  lapse  of  time  between  the 
last  training  and  removal  of  the  muscle.  If  removed 
20  hrs.  after,  the  potassium  content  is  13%  lower  than 
the  normal ;  it  reaches  a  maximum  of  25%  higher  than 
the  normal  when  removed  3  days  after  the  last  train¬ 
ing.  After  6  days  it  approximates  to  the  normal 
value.  K.  V.  Thimann. 

Protein  removal  with  mercury  in  neutral  or 
alkaline  solution.  K.  Hinsberg  and  D.  Laszlo 
(Biochem.  Z.,  1930,  217,  354— 358).— To  avoid  acid 
hydrolysis  and  consequent  destruction  of  the  acid- 
labile  organic  phosphates  of  muscle,  mercuric  chloride 
is  added  in  presence  of  sodium  acetate  and  chloride, 
the  solution  neutralised  with  borax,  and  the  precipit¬ 
ated  protein  filtered  off.  High  orthophosphate  and 
low  phosphagen  values  were  at  first  obtained,  but  after 
keeping  24  hrs.  the  correct  orthophosphate  values  are 
approached  and  catalytic  decomposition  of  the 
phosphagen  is  therefore  improbable. 

K.  V.  Thimann. 

Ammonia  formation  in  the  kidney.  A.  Born- 
stein  and  G.  Budelmann  (Biochem,  Z.,  1930,  218, 
64 — 72). — The  mean  ammonia  formation  of  Starling’s 
surviving  kidney  preparation  of  starving  dogs  is  0-189 
mg.  of  ammonia  per  g.  of  kidney  per  hr.  Ammonia 
formation  from  glycine  occurs  both  with  the  surviving 
kidney  and  with  the  kidney  of  the  partly  eviscerated 
dog,  the  increase  of  blood-ammonia  calculated  in 
respect  to  the  weight  of  the  organ  being  of  the  same 
order  as  that  of  the  liver.  P.  W.  Clutterbuck. 

Ammonia  formation  in  the  retina.  H.  Rosea 
(Z.  physiol.  Chem.,  1930, 186,  237— 259;  cf.  A.,  1928, 
792). — The  effect  of  illumination  on  ammonia  form¬ 
ation  in  the  retina  of  the  opened  eyes  of  frogs  kept  in 
the  dark  is  least  in  spring  and  early  summer,  but  is 
much  increased  at  this  period  if  the  frogs  previous  to 
death  are  exposed  to  diffused  daylight.  The  same 
effect  was  observed  with  living  frogs  even  in  June, 
the  period  of  greatest  reversibility.  The  normal 
ammonia  content  of  the  retina  of  frogs  kept  in  diffused 
light  is  always  greater  than  for  those  kept  in  darkness. 
In  autumn  the  effect  was  produced  with  reduced 
illumination,  but  reversibility  could  not  be  shown  m 
the  isolated  eye. 


BIOCHEMISTRY . 


495 


A  quartz  lamp  produced  the  same  effect  as  the 
metal-filament  lamp  originally  used  ;  ultra-violet  rays, 
365—366  rnti,  were  inactive.  Hard  X-rays  were 
much  less  efficient  than  soft  rays.  Minced  retina 
deaminates  muscle-adenosinephosphoric  acid  and 
particularly  adenosine,  adenine  is  scarcely  attacked, 
and  yeast-adenosincphosphoric  acid  only  slightly. 

J.  H.  Birkinshaw. 

Creatine  and  creatinine.  II.  Influence  of 
organ  extracts,  bacteria,  and  pa  on  creatine  and 
creatinine.  III.  Amount  of  creatine  and 
creatinine  in  pathological  tissues  of  female 
genital  organs.  IV.  Fate  of  creatine  and 
creatinine  in  the  incubated  hen’s  egg.  N.  Sato 
(Sei-i-kwai  Med.  J„  1929,  48,  No.  8,  Abstr.  12,  12— 
13,13). — II.  Creatine  or  creatinine  is  not  destroyed  in 
72  Ins.  at  37°  by  Bacillus  coli  communis  or  extracts  of 
organs,  muscles,  or  the  digestive  tract.;  at  pn  7-3 
creatine  is  unaffected,  whilst  at  pu  5-3,  6  0,  7-1,  and 
7-7  it  is  partly  converted  into  creatinine. 

in.  Placental  tissue  contains  more  creatine  than 
the  umbilical  cord ;  ovary  and  ovarian  cyst  differed 
little.  The  body  of  the  uterus  contained  more  than 
the  neck,  the  latter  value  being  similar  to  that  in 
carcinoma.  Creatine  values  were  higher  in  a  myoma 
of  the  uterus  than  in  the  uterus  itself. 

IV.  The  newly  laid  hen’s  egg  contains  a  small 
quantity  of  creatinine  and  traces  of  creatine.  Increases 
during  incubation  were  followed. 

L  Chemical  Abstracts. 

&  Benzoylated  amino-acids  in  the  animal  or- 
|  ganism.  V.  Synthesis  of  glycine  and  of  hip- 
puric  acid  in  rats.  W.  H.  Griffith  (J.  Biol.  Chem., 
1930,  85,  751 — 758). — In  the  experiments  previously 
f  described  (A.,  1929,  843)  poor  growth  was  obtained 
owing  to  deficiency  of  vitamin-1?.  Increased  supply 
of  this  vitamin  resulted  in  increase  in  the  intake  of 
food  and  in  growth.  The  tolerance  for  sodium 
benzoate  was  not  much  raised,  however,  and  under  the 
best  conditions  not  more  than  5%  of  the  nitrogen 
ingested  was  excreted  as  hippuric  acid.  The  previous 
conclusion,  that  the  ability  of  the  rat  to  synthesise 
glycine  is  limited,  is  therefore  confirmed. 

C.  R.  Harington. 

Protein  metabolism  of  children  on  diets 
extremely  low  in  carbohydrates.  I.  McQttarrie 
and  R.  T.  Siieahen  (J.  Nutrition,  1929,  2,  31—47). — - 
The  protein  allowance  normally  employed  is  too  low. 
Ketosis,  by  taxing  the  protein  molecule  for  its  ketolytic 
fraction,  is  chiefly  responsible  for  the  excessive  demand 
on  the  protein.  When  the  diet  contains  sufficient 
base  to  neutralise  the  acid  produced  by  its  acid- 
forming  constituents  the  rate  of  excretion  of  nitrogen 
J  is  decreased.  The  epileptic  convulsion  itself  exerts 
{  little  direct  influence  on  the  total  urinary  nitrogen. 

I  Chemical  Abstracts. 

|  New  function  of  lymphocytes  in  the  intestinal 
r  wall,  especially  in  the  intestinal  follicles.  R. 
I  Ohno  (Biochem.  Z.,  1930, 218,206— 246).— In  men  and 
[  animals,  an  enormous  number  of  leucocytes  (chiefly 
lymphocytes)  migrate  through  the  intestinal  wall  into 
the  intestinal  canal,  especially  after  food.  These  are 
in  a  state  of  degeneration.  The  lymphocytes  in  the 
lymphatic  glands  and  in  the  intestinal  follicles  can 
activate  powerfully  the  digestion  of  protein,,  starch. 


and  fat  by  pancreatic  juice  and  can  assist  the  action 
of  bile  and  entcrokinase.  The  process  is  of  consider¬ 
able  importance  in  intestinal  digestion. 

P.  W.  Clutterbijck. 

Digestibility  of  crude  fibre  by  hens.  II.  T. 
Henning  (Landw.  Versuchs-Stat.,  1929,  108,  253 — 
286). — The  relative  digestibility  of  the  crude  fibre  of 
fresh  cabbage  is  more  than  double  that  of  cereals. 
The  amounts  utilised  by  hens  are  sufficient  to  justify 
the  inclusion  of  crude  fibre  in  calculations  of  the 
nutrient  value  of  foodstuffs.  The  crude  fibre  of  barley 
is  as  little  digestible  as  filter-paper.  Comminution  of 
cereals  has  no  influence  on  the  digestibility  of  their 
crude  fibre.  The  digestibility  of  the  crude  fibre  of 
cabbage  is  considerably  reduced  by  cooking  and  that 
of  peas  entirely  destroyed.  A  second  feeding  of 
ejected  fibre  shows  that  maximum  digestion  occurs 
during  a  single  passage  through  the  digestive  organs. 
The  digestion  of  crude  fibre  takes  place  almost  exclus¬ 
ively  in  the  csecum.  A.  G.  Pollard. 

Utilisation  of  calcium  by  the  growing  chick. 
F.  E.  Musseiil,  R.  S.  Hill,  M.  J.  Blish,  and  C.  W. 
Ackebson  (J.  Agric.  Res.,  1930,  40,  191 — 199). — 
Growing  chickens  can  adjust  themselves  to  wide  ranges 
of  acidity  and  alkalinity  in  the  diet  when  vitamin-D 
and  ultra-violet  radiation  are  provided.  This  toler¬ 
ation  extends  beyond  likely  variations  in  ordinary 
rations.  In  experiments  calcium  was  more  effectively 
furnished  as  calcium  phosphate  than  as  the  carbonate, 
lactate,  sulphate,  or  chloride.  Addition  of  0-5%  of 
magnesium  to  the  diet  had  little  influence  on  growth, 
but  magnesium  carbonate  caused  rickets. 

E.  Holmes. 

Iodine  metabolism  of  milch  goats.  S.  Weiser 
and  A.  Zaitschek  (Biochem.  Z.,  1930,  217,  359 — 
364). — Potassium  iodide  (38  mg.)  was  added  to  the 
daily  diet  of  healthy  goats  and  the  iodine  determined 
in  the  urine,  fajees,  and  milk  daily  for  8  days,  correc¬ 
tions  being  made  for  the  iodine  absorbed  in  the  food 
and  water;  18 — 30%  of  the  iodine  was  found  in  the 
milk  and  31 — 42%  retained  in  the  animal.  The 
animals  were  in  equilibrium  as  regards  nitrogen,  and 
considerable  retrogression  of  the  thyroid  was  the  only 
observable  change.,  K.  V.  Thqiann. 

Effect  of  ozone  on  guinea-pigs.  H.  B.  McDon¬ 
nell  (J.  Assoc.  Off.  Agric.  Chem.,  1930, 13, 19 — 34). — 
The  presence  of  about  1  mg.  of  ozone  per  litre  of  air 
considerably  shortens  the  life  of  normal  and  tuberculous 
guinea-pigs,  largely  by  inducing  pneumonia. 

K.  V.  Thi.mann. 

Effect  of  certain  drugs  on  the  oxidation  pro¬ 
cesses  of  mammalian  nerve-tissue.  M.  A.  F. 
Siierif  (J.  Pharm.  Exp.  Thor.,  1930,  38,  11 — -29). — 
The  effect  of  certain  local  anaesthetics  and  other  com¬ 
pounds  on  the  oxygen  consumption  of  nerve-tissue 
has  been  examined.  Cocaine  hydrochloride,  novo- 
caine  borate,  apd  urethane  decrease  the  rate  of  oxygen 
consumption,  the  first-named  being  the  most  and  the 
last  the  least  active.  Caffeine  citrate  increases  oxid¬ 
ation  at  concentrations  less  than  0-5%,  but  above  this 
concentration  oxidation  is  decreased.  The  decrease  of 
oxygen  consumption  within  3  hrs.  is  prevented  by  the 
presence  of  galactose  but  not  by  dextrose. 

W.  O.  Kermack. 
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Ionic  changes  and  the  oxygen  consumption  of 
the  frog's  auricle.  A,  J.  Clark  and  A.  C.  White 
(J.  Physiol.,  1930  ,  68,  433— 140).— Ethyl  urethane, 
acid,  excess  of  potassium,  or  lack  of  calcium  decreased 
the  oxygen  consumption  and  energy  production  in 
proportionate  amounts.  E.  Boyland. 

Effect  of  irradiation  on  oxidation.  Effect  of 
X-rays  on  the  carbon  and  oxidation  quotients  of 
urine.  H.  Kurto  (Strahlenther.,  1929,  33,  70 — 88; 
Chem.  Zentr.,  1929,  ii,  193S). — On  irradiation  of  rabbits 
with  X-rays  the  quotients  are  similarly  affected 
(depression,  followed  by  a  gradual  rise  to  normal)  but 
not  to  exactly  the  same  degree.  There  is  a  difference 
between  the  effect  of  X-rays  and  that  of  ultra-violet 
light,  radiothorium,  or  radium  bromide. 

A,  A.  Eldridge. 

Hyperthermia  induced  by  high-frequency 
electric  current.  F.  Bischoff,  H.  J.  Ullmann,  E. 
Hill,  and  M.  L.  Long  (J.  Biol.  Chem.,  1930, 85,  675 — 
686). — Hyperthermia  of  relatively  slow  onset  {0-01 — 
0l015°  rise  in  the  oral  temperature  per  min.)  was 
induced  by  high-frequency  electric  current.  The 
main  effect  observed  was  a  rise  in  the  pa  of  the  blood 
due  to  loss  of  carbon  dioxide ;  as  a  result  a  larger  pro¬ 
portion  of  the  total  base  was  bound  by  the  proteins, 
and  the  venous  blood  remained  more  fully  oxygenated 
than  under  normal  conditions.  In  some  cases  the 
inorganic  phosphorus  of  the  blood,  and  to  a  still 
greater  extent  that  of  the  urine,  was  diminished.  The 
results  are  similar  to  those  obtained  by  other  workers 
following  the  external  application  of  heat  to  the  body. 

C.  R.  Harington. 

Mechanism  of  ammonium  chloride  acidosis. 

A.  Foiling  (Acta  med.  Scand.,  1929,  71,  221 — 279; 
Chem.  Zentr.,  1929,  ii,  2339). — On  administration  of 
ammonium  chloride  the  pn  of  arterial  blood  falls  from 
7-22  to  7-16,  since  the  ammonia  is  converted  into  urea. 
Neutralisation  is  effected  by  sodium  hydrogen  carbon¬ 
ate.  Urinary  excretion  takes  place  chiefly  (80 — 90%) 
as  ammonium  chloride.  Production  of  ammonia  takes 
place  in  the  kidneys;  the  ammonium  content  of  the 
blood  remains  constant.  A.  A.  Eldridge. 

Lowering  of  viscosity  of  water,  blood-serum 
in  vitro,  and  blood  in  vivo  by  certain  anions. 
I.  Suion  (Arch.  Farm,  sperim.,  1929,  50,  64 — 66). — 
Anions  such  as  chlorides,  bromides,  and  iodides  lower 
the  viscosity  of  distilled  water,  blood-serum  in  vitro, 
and,  in  the  living  animal,  that  of  the  blood.  High 
concentrations  tend  to  have  the  opposite  effect. 

F.  O.  Howitt. 

Effect  of  sodium  salicylate  on  the  viscosity  of 
blood  in  the  living  animal.  L.  Salazar  (Arch. 
Farm,  sperim.,  1929,  50,  67 — 71). — Small  amounts  of 
sodium  salicylate  lower  the  viscosity  of  water  and 
of  blood-serum .  Subcutaneous  administration  in  dogs 
of  aqueous  solutions  lowers  the  viscosity  of  the  blood. 

F.  O.  Howitt. 

Distribution  of  matter  between  the  cell  and 
its  surroundings.  G.  Watzadse  (Pfliiger’s  Arehiv, 
1929,  222,  640—048;  Chem.  Zentr.,  1929,  ii,  2053).— 
Many  substances  to  which  cells  are  permeable  despite 
low  solubility  in  ether  are  markedly  soluble  in  olive 
oil  and  other  physiological  solvents,  hence  support¬ 
ing  the  lipoid  theory  of  distribution.  Adsorption 


experiments  with  organic  non-electrolytes  show,  how¬ 
ever,  that  the  chemical  nature  of  the  interface  plays  a 
more  important  part  in  the  elucidation  of  physiological 
distribution  processes  than  the  original  lipoid-  and 
adsorption-theories  admit.  A.  A.  Eldridge. 

Gas-liquid  surface  tension  and  liquid-liquid 
interfacial  tension.  Theories  of  narcosis  and 
permeability.  J.  Traube,  L.  J.  Weber,  and  C. 
Guirini  (Biochem.  Z.,  1930,  217,  400— 404).— The 
surface  tension  of  aqueous  solutions  of  a  series  of 
organic  substances  of  increasing  mol.  wt.  from  aceto¬ 
nitrile  to  isoamyl  alcohol  has  been  determined  by 
the  stalagmometric  method.  The  surface  tension 
aqueous  solution-air  decreases  with  increasing  mol. 
wt.,  parallel  with  the  interfacial  tensions  aqueous 
solution-paraffin  and  aqueous  solution-oleic  acid. 
The  significance  of  this  relationship  for  the  permeability 
theory  of  cell  narcosis  is  discussed. 

K.  V.  Thimann. 

Polarity  of  the  molecule,  interfacial  activity, 
and  the  theory  of  narcosis.  N.  V.  Lazarev,  J.  N. 
Lavrov,  and  A.  P.  Matvejev  (Biochem.  Z.,  1930, 217, 
454 — 464). — Stalagmometric  measurements  were  made 
of  the  effect  of  narcotic  substances  on  the  interfacial 
tension  water-benzene  and  water-olive  oil.  Hydro¬ 
carbons,  saturated  chloro-substitution  compounds, 
and  ethyl  ether  have  no  effect,  whilst  alcohols  and 
fatty  acids  considerably  lower  the  tension.  Surface 
activity  is  not,  therefore,  a  general  property  of  the 
simple  narcotic  substances,  but  depends  on  the  polar 
activity  of  the  molecule.  K.  V.  Thbiann. 

Influence  of  calcium  and  potassium  on  the 
effect  of  narcotics.  M.  Ogawa  (Folia  pharmacol. 
japon.,  1928,  8,  1 — 11). — Administration  of  an  almost 
inactive  dose  of  calcium  into  mice  decreases  the  action 
of  chloral  hydrate,  urethane,  paraldehyde,  or  sodium 
luminal  on  mice,  whilst  a  non-injurious  dose  of 
potassium  has  no  noteworthy  influence. 

Chemical  Abstracts. 

Accelerated  production  of  specific  urinary 
pigments  by  drug  administration.  I.  Effect 
of  phenyldimethylpyrazolone  on  urobilin  form¬ 
ation.  F.  G.  Germuth  (J,  Amer.  Pharm.  Assoc,, 
1930,  19,  132 — 135). — Continued  employment  of 
phenyldimethylpyrazolone  (1  g.  per  day)  over  a  period 
of  10  days  promotes  the  disintegration  of  erythrocytes, 
which  results  in  the  appearance  of  an  increased  amount 
of  urobilin  in  the  urine.  In  normal  urine  the  average 
of  10  samples  was  43  mg.  per  litre  and  in  pathological 
samples,  112  mg.  per  litre.  E.  H.  Sharples. 

Does  antipyrin  change  the  composition  of 
serum-protein  ?  E.  Ohlsson  (Arch.  exp.  Path. 
Pharm.,  1930, 148,  164 — 172). — The  administration  of 
antipyrin  to  rabbits  or  dogs  does  not  significantly  alter 
the  albumin-globulin  ratio  of  the  serum. 

W.  O.  Kermack. 

Liberation  of  formaldehyde  in  the  aqueous 
humour  of  the  eye  after  administration  of  hexa¬ 
methylenetetramine.  M.  A.  F.  Sherif  (J.  Pharm. 
Exp.  Ther.,  1930,  38,  231— 239).— Both  the  aqueous 
humour  of  the  eye  and  the  cerebrospinal  fluid  were 
studied,  rabbits  being  the  experimental  animals  and 
formaldehyde  being  detected  by  the  phloroglucinol 
reagent.  Determinations  of  pu  were  made  simul- 
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Itancously  with  the  formaldehyde  test.  The  aqueous 
tumour  shows  a  rapid  change  in  pa  on  exposure  to  air 
or  by  injection  of  sodium  dihydrogen'  phosphate. 
Injection  of  hexamethylenetetramine  alone  does  not 
give  rise  to  formaldehyde,  and  the  limiting  factor  is  the 
p„  value,  which  is  varied  by  the  amount  of  acid  sodium  ' 
:  phosphate  injected.  With  a  constant  dose  of  hexa¬ 
methylenetetramine,  no  formaldehyde  is  produced  if 
the  amount  of  acid  phosphate  given  is  less  than  0-25  g. 
per  kg.  P.  G.  Marshall. 

Effect  of  quinine  on  blood-sugar.  T.  Imahasi 
(Okayama  lg.  Zasshi,  1928,  40,  2291 — 2302). — Quinine 
is  hypoglycsemic  (rabbit,  dog)  in  doses  of  10 — 50  mg. 
per  kg.,  and  hyperglyccemic  in  larger  doses.  Small 
doses  of  quinine  suppress  the  hyperglycaemia  of 
adrenaline,  diuretin,  dextrose  (intravenous),  and 
pancreas  extirpation  and  increase  insulin  hypo- 
glvcsemia.  Chemical  Abstracts. 

Action  of  quinine  on  blood-catalase.  A. 
Sabatini  (Arch.  Farm,  sperim.,  1929,  50,  72 — 97). — 
Catalase  activity  in  blood  taken  from  young  rabbits 
with  and  without  subcutaneous  injection  of  quinine 
dihydrochloride  is  followed  manometrically.  No 
profound  modification  of  activity  is  shown.  Variations 
of  alkaloid  concentration  have  no  influence  on  the  final 
catalase  value.  These  findings  are  somewhat  contrary 
to  those  of  Laqueur  (A.,  1906,  ii,  870). 

F.  O.  Howitt. 

Determination  of  strychnine  in  biological 
|  material.  J.  T.  Priestley  (J.  Pharm.  Exp.  Ther., 
r  1930.  38,  241 — 246). — Blood,  diluted  with  4  vols.  of 
f  distilled  water,  is  kept  for  10  min.,  and  0-1  c.c.  of  10% 

:  acetic  acid  added  for  each  25  c.c. :  after  heating  at 

100°  for  10  min.  it  is  centrifuged  and  an  aliquot  por¬ 
tion  evaporated  with  warm  air.  The  residue  is  trans¬ 
ferred  with  hot  distilled  water  (just  acidified  with 
O-LV-sulphuric  acid)  to  a  centrifuge  tube ;  after  centri¬ 
fuging,  the  strychnine  is  present  in  the  clear  super¬ 
natant  fluid.  The  effect  of  injection  of  an  aliquot 
portion  of  this  into  the  dorsal  lymph  sac  of  a  frog  is 
compared  with  that  produced  by  a  known  amount  of 
strychnine.  The  average  error  of  the  method,  which 
by  suitable  modification  of  the  preliminary  stages  can 
be  applied  to  liver  and  muscle,  is  10%. 

P.  G.  Marshall. 

Ergotamine.  I.  Effect  of  ergotamine  on  the 
blood-sugar  and  adrenaline  hyperglycaemia  in 
trained  unanaesthetised  dogs.  J.  B.  Youmans 
and  W.  H.  Trimble  (J.  Pharm.  Exp.  Ther.,  1930,  38, 
121 — 132). — The  intravenous  administration  to  trained 
unansesthetised  dogs  of  ergotamine  tartrate  in  doses  up 
to  0-5  mg.  per  animal  did  not  alter  the  blood-sugar 
level  in  a  constant  direction  nor  did  it  prevent  the  rise 
in  blood-sugar  following  administration  of  adrenaline. 
[  W.  O.  Kermack. 

F  Jesaconitine.  A.  Berni  (Arch.  Farm,  sperim., 
j  1930,  50,  110 — 124). — The  reactions  of  jesaconitine 
(m.  p.  101 — 102°)  with  alkaloid  reagents  are  given. 
The  pharmacological  behaviour,  which  is  similar  to 
j  that  of  the  two  japaconitines  (Benigni,  Arch,  intern, 
i  Pharm.  Ther.,  1930),  is  described.  F.  O.  Howitt. 

1  Pharmacological  properties  of  (3-naphtho- 
ffuinoline  and  some  of  its  derivatives.  B.  Kindt 
Mid  H.  Vollmer  (Arch.  exp.  Path.  Pharm.,  1930, 


148,  198 — 210). — The  pharmacological  actions  of  the 
following  compounds  have  been  investigated  in  frogs, 
guinea-pigs,  and  rabbits :  (3-naphthoquinoline,  its  mono- 
and  di-nitro-  and  -amino-  and  nitroamino-derivatives 
and  p-phenanthroline.  These  compounds  exhibit 
central  paralytic  action  and  other  toxic  effects.  The 
following  have  been  prepared :  amino-$-naphthoquin- 
oline,  m.  p.  173°  (by  reduction  of  nitro-p-naphtho- 
quinoline  with  stannous  chloride  and  hydrochloric 
acid);  nitroarnino-$-naphthoquinoline,  m.  p.  249°  (from 
dinitro-fi-naphthoquinoline  by  partial  reduction  with 
sodium  hyposulphite) ;  diamino-$-naphthoquinoline , 
m.  p.  249°  (from  dinitro-p-naphthoquinolinc  by  reduc¬ 
tion  with  stannous  chloride  and  hydrochloric  acid) ; 
by  methylation  of  amino-p-naphthoquinoline,  di- 
methylamino-R-naphthoquinoline  was  obtained  as  the 
hydrochloride,  which  decomposed  above  200°. 

W.  O.  Kermack. 

Absorption  of  the  ethyl  ester  of  6-methyl- 
phenylcinchoninic  acid  (tolysin)  and  its  fate  in 
metabolism.  I.  Absorption  of  tolysin  from 
the  intestinal  tract.  II.  Fate  of  tolysin  in 
metabolism  and  its  toxicity.  O.  Furth  and 
E.  Kuh  (J.  Pharm.  Exp.  Ther.,  1930,  38,  57—69, 
71 — 84). — I.  Methods  are  described  for  the  determin¬ 
ation  of  cinchophcn  (2-phenylquinoline-4-carboxylic 
acid)  and  of  tolysin  (ethyl  2-phenyl-6-methylquinoline- 
4-carboxylate)  in  intestinal  contents.  The  absorption 
of  these  compounds  administered  by  mouth  to  rabbits, 
dogs,  or  men  is  in  all  cases  considerable,  and  in  the 
case  of  man  is  approximately  100%. 

II.  Experiments  which  have  been  made  on  the  anti¬ 
pyretic  and  toxic  action  of  cinchophen  and  tolysin 
show  that  the  latter  compound  is  rapidly  absorbed 
from  the  intestine,  although  only  slowly  from  the 
subcutaneous  tissues.  From  the  urine  of  rabbits  to 
which  tolysin  was  administered,  an  acid,  C17H1304N, 
decomp.  292 — 297°,  has  been  isolated,  which  is  appar¬ 
ently  a  dihydroxy-derivative  of  2-phenyl-6-methyl- 
quinoline-4-carboxylic  acid.  W.  0.  Kermack. 

Paralysis-  and  convulsion-causing  poisons  in 
Sinotnetmitn  acutum,  Rehd.  and  Wiels.  K. 
Ishikawa  (Fukuoda  Ik.  Zasshi,  1928,  21,  2121 — 
2161). — The  active  constituent  is  an  amorphous  sub¬ 
stance  having  a  paralytic  effect.  An  alkaloid, 
036H450sN  or  C3SH4509N,  caused  convulsions.  Of 
two  other  substances  prepared  one  caused  maximal 
pupillary  dilation  in  the  frog  and  the  other  produced 
clonic  convulsions.  Chemical  Abstracts. 

Differential  analysis  of  heart  poisons.  VII. 
Calcium  and  strontium  paradox.  VIII.  Action 
of  bivalent  cations  on  the  contractility  of  the 
frog  ventricle.  B.  Kisch  (Arch.  exp.  Path.  Pharm., 
1930,  148, 140—149,  150— 163).— VII.  A  frog’s  heart 
which  has  been  kept  for  a  considerable  time  on  a 
calcium-free  Ringer  solution  is  first  inhibited  when 
perfused  with  a  solution  poor  in  potassium,  and  then 
begins  to  beat  at  its  normal  rate.  Other  similar 
anomalous  effects  are  also  described. 

VIII.  The  contractility  of  the  ventricle  of  the  frog’s 
heart  is  increased  by  bivalent  cations  in  the  order 
Mg<Sr<Ca<Ba.  The  presence  of  potassium  or  of 
sodium  antagonises  the  effect  of  the  bivalent  cations. 

W.  O.  Kermack. 
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Effect  of  arsenic  on  gas  metabolism  of  insects. 
J.  A.  Parfentjev  and  W.  Devrient  (Biochera.  Z., 
1930, 217,  368 — 377). — Injection  of  the  minimal  lethal 
dose  of  arsenic  trioxide  into  the  cockroach  Periplane.la 
americana  does  not  greatly  lower  the  oxygen  con¬ 
sumption,  and  the  respiratory  quotient  is  raised  by 
about  10%.  After  death  from  potassium  cyanide 
poisoning  or  by  mechanical  killing  the  gas  metabolism 
continues  almost  unchanged  for  several  hours. 

K.  V.  Thevtann. 

Cobalt  as  vaso-dilator.  J.  M.  Le  Goee  (J. 
Pharm.  Exp.  Ther.,  1930,  38,  1 — 8). — Injection  of 
0-04 — 0-05  g.  of  cobalt  chloride  produces  marked  vaso¬ 
dilatation  with  marked  redness  of  the  face  and  fall 
in  blood-pressure.  W.  0.  Kekmack. 

Effect  of  hydrochloric  acid  on  the  fluctu¬ 
ations  of  phosphorus  and  calcium  metabolism  in 
experimental  lead  poisoning.  A.  Carni  and 

E.  Israilevie  (Trudy  mat.  Ukrain.  gosud.  Inst,  pat., 

1928,  6,  237 — 249). — With  dogs  the  blood-calcium  was 
raised  and  in  certain  periods  the  elimination  of  calcium 
was  increased ;  the  hydrochloric  acid  has  a  therapeutic 
effect.  Chemical  Abstracts. 

Effect  of  hydrochloric  acid  on  the  variation 
of  the  intermediary  nitrogen  metabolism  in 
experimental  lead  poisoning.  F.  M.  Sutonitzka 
(Trudy  mat.  Ukrain.  gosud.  Inst,  pat.,  1928,  6,  250 — 
261). — In  dogs  with  lead  poisoning  the  blood-nitrogen 
showed  intermediate  changes  although  the  total 
nitrogen  was  unchanged.  Tho  increase  in  urea  was 
diminished  by  administration  of  hydrochloric  acid. 

Chemical  Abstracts. 

Toxicity  of  lead  compounds.  J.  S.  Buck  and 
D.  M.  Kumro  (J.  Pharm.  Exp.  Ther.,  1930,  38,  161 — 
172). — The  toxicity  of  six  groups  of  lead  compounds 
has  been  tested  by  intravenous  and  intraperitoneal 
injection  in  rats,  the  types  of  compound  varying  from 
ionised  bivalent  lead  compounds  to  non-ionised  com¬ 
pounds  containing  quadrivalent  lead  in  organic  com¬ 
bination.  The  lead  trialkyl  salts  are  extremely  toxic, 
as  are  most  of  the  lead  tetra-alkyl  compounds  with  the 
exception  of  lead  tetramethyl.  Lead  trimethyl 
chloride  and  its  homologues  produce  a  watery  dis¬ 
charge  from  the  eyes  and  nose  together  with  retarded 
respiration,  tho  effect  increasing  with  the  larger 
radical.  Lead  nitrate  is  tolerated  in  doses  of  330  mg. 
per  kg.  for  several  weeks  when  inj  ected  subcutaneously, 
but  it  produces  parenchymatous  nephritis.  Lead 
tetramethyl  produces  a  lowering  of  temperature  with 
few  cerebral  symptoms  as  a  result  of  intraperitoneal 
injection  in  olive  oil  solution,  and  its  minimum  lethal 
dose  is  70—100  mg.  per  kg.  Stippling  cannot  be  used 
as  a  criterion  of  “  plumbism  ”  in  rats,  and  urobilin 
tests  are  of  doubtful  value.  P.  G.  Marshall. 

Biochemistry  of  mercury  compounds.  I. 
Effect  of  acids,  bases,  salts,  and  blood-serum 
on  diffusion  of  mercury  compounds  in  vitro. 

F.  H.  L.  Taylor  and  A.  G.  Young  (J.  Pharm.  Exp. 
Ther.,  1930,  38,  217—229). — Collodion  membranes 
were  used  for  dialysis  of  mercury  compounds  in 
0-01  A-hydrochloric  acid  or  sodium  hydroxide ;  10% 
solutions  of  potassium  iodide,  calcium  chloride,  and 
ammonium  chloride  were  also  used  as  diffusion  media, 
controls  being  made  in  each  case  with  distilled  water. 


The  compounds  tested  were  mercuric  and  mercurous 
chlorides,  potassium  mercury  tetraiodide,  mercuric 
succinimide,'  “  mercurochrome,”  “  novasurol,”  and 
“  salyrgan.”  Increase  of  c„  produced  an  increased 
diffusion  of  inorganic  mercury  salts  except  potassium 
mercury  tetraiodide,  but  excess  of  hydroxyl  ions  had 
no  effect.  Excess  of  alkali  increased  the  diffusion  of 
the  organic  compounds  to  a  greater  extent  than  acid. 
Potassium  iodide  greatly  increased  the  diffusion  of 
both  types  of  compound.  Calcium  chloride  exerted 
an  effect  analogous  to,  although  less  than,  hydrochloric 
acid.  Ammonium  chloride  affected  inorganic  salts 
and  “  mercurochrome  ”  similarly  to  hydrochloric  acid, 
but  on  “  novasurol  ”  and  “  salyrgan  ”  its  effect  re¬ 
sembled  that  of  potassium  iodide.  Metallic  mercury 
did  not  diffuse  into  the  electrolytes  used,  with  the 
exception  of  potassium  iodide,  but  horse  serum  was 
found  to  contain  11-20  mg.  per  100  c.c.  after  48  hrs.’ 
dialysis.  Only  traces  of  the  organic  compounds 
diffused  into  horse  serum,  and  mercuric  succinimide 
occupied  an  intermediate  position  between  organic 
and  inorganic  compounds.  P.  G.  Marshall, 

Chemical  nature  of  enzymes.  E.  It.  Miller 
(Science,  1929,  70,  356 — 357). — An  aqueous  extract 
from  a  mushroom  showed  enzymic  activity  towards 
3 : 4-dihydroxyphenylalanine.  Tyrosinase  is  not 
colloidal  and  this  appears  to  invalidate  a  general 
application  of  Willstattcr’s  conception. 

L.  S.  Theobald. 

Blood-catalase.  N.  Shindoh  (Okayama  Ig. 
Zasshi,  1928,  40,  230 — 250). — Determinations  of  the 
blood-catalase  and  the  catalase  index  in  various 
pathological  conditions  have  been  made. 

Chemical  Abstracts. 

Determination  of  catalase  in  plant  material. 
H.  von  Euler,  K.  Myrback,  and  S.  Myrback  (Z. 
physiol.  Chem.,  1930,  186,  212 — 222). — The  catalase 
present  in  aqueous  extracts  or  suspensions  of  barley 
shoots  undergoes  rapid  destruction  on  keeping.  In¬ 
hibitors  do  not  seem  to  be  present.  The  optimum  pB 
for  catalase  action  is  7 — 8.  The  reaction  constant  is 
independent  of  substrate  concentration.  The  greater 
part  of  the  catalase  is  present  in  the  top  of  the  shoot, 
the  amount  reaching  a  maximum  after  6 — 8  days’ 
germination.  J.  H.  Birkinsilvw. 

Dehydrogenation  processes  in  muscle.  A. 
Hahn  and  W.  Haarmann  (Z.  Biol.,  1930,  89,  563 — 
572).— Dehydrogenation  of  lactic  acid  to  pyruvic  acid 
occurs  in  muscle  without  the  necessity  for  the  addition 
of  a  hydrogen  acceptor  (A.,  1929,  1489),  to  the  extent 
of  50—60%  of  that  produced  with  methylene-blue  as 
hydrogen  acceptor.  More  than  25%  of  the  lactic 
acid  originally  in  the  muscle  may  be  so  converted. 
Malic,  fumaric,  and  citric  acids  are  also  dehydrogen¬ 
ated  as  shown  by  the  production  of  carbon  dioxide  on 
digestion' with  muscle  in  a  vacuum.  It  is  concluded 
that  muscular  tissue  contains  unknown  substances 
which  act  as  hvdrogen  acceptors. 

K.  V.  Thimann. 

Liver  dehydrogenase.  XXII.  Mechanism  of 
oxidative  processes.  H.  Wieland  and  K.  Frage 
(Z.  physiol.  Chem.,  1930,  186,  195— 204).— The 
oxidising  power  of  liver  enzymes  on  alcohol  and 
acetaldehyde  was  studied.  The  auto-respiration  of 
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minced  liver  does  not  diminish  on  keeping,  but  the 
power  of  alcohol  oxidation  falls  to  about  one  half  in 
3  days.  The  carbon  dioxide  evolution  is  completed 
in  the  first  half  hour  with  alcohol  and  sodium  acetate, 
but  continues  in  presence  of  acetaldehyde,  which  also 
produces  the  greatest  oxygen  uptake.  Greater  auto¬ 
respiration  is  shown  by  the  washed  tissue  than  by  the 
untreated  tissue  or  the  aqueous  extract.  In  presence 
of  alcohol  and  acetaldehyde  the  greatest  activity  is 
shown  by  the  untreated  tissue.  An  active  enzyme 
preparation  was  obtained  from  the  extract  by  treat¬ 
ment  with  acetone,  also  by  extracting  minced  tissue 
with  0-067ilf -phosphate  buffer  of  pn  6-2.  Methylene- 
blue  acts  as  hydrogen  acceptor;  when  the  enzyme 
system  loses  its  power  of  accelerating  aldehyde  oxid¬ 
ation,  methylene-blue  is  no  longer  decolorised. 

J.  H.  Birkinshaw. 

Effect  of  lipins,  particularly  of  phospholipin, 
on  the  action  of  enzymes.  Y.  Sueyoshi  and  K. 
Aoki  (Sei-i-kwai  Med.  J.,  1929,  48,  No.  8,  Abstr. 
13 — 14). — Colloidal  lecithin,  cholesterol,  or  olein  in¬ 
hibited  the  action  of  amylase,  protease,  and  lipase. 

Chemical  Abstracts. 

Specificity  and  mechanism  of  action  of  the 
sugar-splitting  enzymes.  R.  Weidenhagen  (Fer- 
mentforsch.,  1930, 11,  155 — 163). — The  hypothesis  is 
advanced  that  the  hydrolytic  action  of  enzymes  on 
the  polysaccharides  and  glucosides  is  decided  by  the 
nature  of  the  linkings  in  the  component  mono¬ 
saccharides.  a-Dextrose,  whether  linked  with  another 
hexose  or  with  an  aglucone,  is  always  hydrolysed  by 
a-glucosidase.  Thus  sucrose  is  split  by  a-glucosidase 
or  p-A-fructosidase.  Melezitose  is  completely  hydro¬ 
lysed  by  a-glucosidase,  raffinose  requires  a-glucosidase 
and  (Wt-fructosidase.  J.  H.  Birkinshaw. 

Use  of  the  Zeiss  immersion  refractometer  for 
measurement  of  invertase  action.  G.  Gorbach 
(Biochem.  Z.,  1930,  217,  440— 153).— The  hydrolysis 
of  sucrose  can  be  followed  with  the  immersion  refracto- 
metcr,  but  with  somewhat  less  precision  than  with 
the  polarimeter.  As  only  three  scale  divisions  are 
involved,  the  method  is  not  suitable  for  enzyme 
purification  experiments,  but  it  is  very  rapid  in  use. 
Enzymes  present  in  very  small  amount  can  be  deter¬ 
mined  by  the  use  of  the  supplementary  prism.  The 
reaction  velocity  shown  by  the  instrument  is  modified 
by  the  presence  of  dextrose  and  of  substances  associ¬ 
ated  with  the  enzyme  in  the  tissue. 

K.  V.  Thimann. 

Effect  of  ethylene  on  the  activity  of  diastase 
and  invertase.  D.  T.  Englis  and  C.  D.  Zannis 
(J.  Amer.  Chem.  Soc.,  1930,  52,  797— 802).— Ethylene 
has  no  influence  on  the  hydrolysis  of  soluble  starch 
by  taka-diastase  or  by  diastase  from  alfalfa  meal,  or 
on  the  hydrolysis  of  maize  starch  by  diastase  from 
maize  meal.  The  inversion  of  sucrose  by  invertase 
is  also  unaffected  by  ethylene.  The  effect  of  ethylene 
in  the  ripening  of  fruits  appears  to  be  primarily  con¬ 
cerned  with  colour  change  (cf.  Chace  and  Church,  B., 
1927,  890).  H.  Burton. 

Isolation  of  methylglyoxal  as  intermediate 
substance  in  glycolysis.  M.  Vogt  (Klin.  Woch., 
1929,  8,  793—794;  Chem.  Zentr.,  1929,  ii,  2212— 
2213). — Isolation  of  methylglyoxal  was  effected  by 


employing  minced  kidneys  and  liver  of  the  pig  or 
rabbit  (after  extraction  with  alcohol  and  ether),  and 
as  substrate  hexosediphosphate.  A.  A.  Eldridge. 

System  of  biological  heavy  metal  reagents. 
F.  Eichholtz  (Arch.  exp.  Path.  Pharm.,  1930,  148, 
369 — 376). — A  list  is  given  of  a  series  of  reagents  which 
form  complex  salts  with  the  heavy  metals  and  so 
inhibit  the  catalytic  actions  and  reduce  or  remove 
their  toxic  effects  on  the  animal  organism.  By  means 
of  these  reagents  it  is  possible  to  determine  which 
heavy  metal  is  responsible  for  any  particular  catalysed 
reaction  in  a  biological  system.  It  has  thus  been 
shown  that  the  glycolysis  of  carcinomatous  tissue  is 
brought  about  by  copper,  whilst  the  Pasteur  reaction 
is  catalysed  by  iron.  W.  0.  Kermack. 

Asymmetric  hydrolysis  of  esters  by  enzymes. 
III.  R.  Willstatter,  R.  Kuhn,  and  E.  Bamann. 
Influence  of  optically  active,  foreign  substances 
on  the  configuration-specificity  of  the  liver- 
esterase  of  various  animals.  E.  Bamann  and 
P.  Laeverenz  (Ber.,  1930,  63,  [£],  394 — 404;  cf.  A., 
1928,  755;  1929,  957). — The  sign  of  rotation  of  the 
mandelic  acid  obtained  by  the  hydrolysis  of  ethyl 
r-mandelate  by  the  esterase  of  pig’s  liver  is  found  to  be 
independent  of  the  mode  of  preparation  of  the  enzyme 
and  of  the  temperature.  Addition  of  strychnine, 
quinidine,  quinine,  brucine,  codeine,  or  atoxyl  under 
varied  conditions  does  not  influence  the  optical  choice 
of  the  enzyme,  although  the  rate  of  fission  of  the 
racemate  is  more  or  less  considerably  depressed. 
With  the  liver  esterases  of  man  and  rabbit,  addition  of 
alkaloids  to  the  enzyme  or  reaction  solution  changes 
the  relationship  of  the  proportions  of  the  antipodic 
components  of  the  racemate  which  enter  into  reaction  ; 
in  many  cases  the  influence  is  so  pronounced  that  a 
change  of  sign  is  observed  in  the  product.  It  is  not 
essential  that  the  phenomenon  should  be  accompanied 
by  an  alteration  in  the  rate  of  fission  of  the  racemate, 
but  acceleration  or  retardation  is  frequently  observed. 

H.  Wren. 

Lipases.  IV.  Organ-lipases  and  their  in¬ 
hibition  by  poisons.  K.  Gyotoku.  V.  Lipases 
and  proteins.  VI.  Separation  of  lipase  into  two 
inactive  constituents.  K.  Gyotoku  and  S.  Tera- 
shima  (Biochem.  Z.,  1930,  217,  279—291,  292—305, 
306 — 319). — IV.  The  sensitivity  to  atoxyl  poisoning  of 
serum-  and  liver-lipase,  or  stomach-lipase  of  the  guinea- 
pig,  is  reduced  or  abolished  on  purification  by  Will- 
stiitter’s  method.  The  reason  for  the  varying  be¬ 
haviour  of  these  lipases  is  therefore  to  be  sought  for 
in  the  accompanying  substances  rather  than  in  the 
enzyme  itself,  which  is  probably  insensitive.  When 
lipases  of  which  the  activity  is  normally  inhibited  by 
sodium  fluoride  are  purified,  their  sensitivity  to  this 
poison  is  reduced ;  on  the  other  hand,  those  which  are 
not  normally  inhibited  by  sodium  fluoride  are  rendered 
sensitive  on  purification.  In  this  case  it  is  considered 
that  the  lipase  is  sensitive  to  the  poison,  but  the  accom¬ 
panying  substances  modify  the  sensitivity.  The 
inhibition  curves  take  the  form  of  an  adsorption 
isotherm  and  not  of  dissociation  curves  of  a  weak  acid 
(cf.  Rona  and  Haas,  A.,  1923,  i,  1258),  The  sensitivity 
of  various  lipases  to  cocaine  and  strychnine  is  also 
reduced  on  purification. 
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V.  Amylase,  tryptase,  and  lipase  show  diiTerences  in 
behaviour  with  Chamberland  filters.  Amylase  passes 
filters  LI  and  L2  completely,  tryptase  LI  and  partly 
through  L2,  and  lipase  only  partly  through  LI.  This 
is  held  to  indicate  that  lipase  is  hound  to  larger  pro¬ 
tein  molecules  than  amylase.  On  the  other  hand, 
amylase  is  largely  precipitated  from  serum,  with  the 
globulin,  by  33%  saturation  with  ammonium  sulphate, 
whilst  lipase  is  not  precipitated  until  60%  saturation 
is  reached.  Serum-,  pancreas-,  and  stomach-lipase 
oxtracts  give  the  same  results.  At  40 — 50%  satur¬ 
ation,  when  the  proteins  are  separated  into  two  frac¬ 
tions,  the  sum  of  the  lipase  contents  of  precipitate  and 
filtrate  is  reduced  by  about  one  third.  The  same 
phenomenon  occurs  at  slightly  lower  saturation  with 
lipase  of  the  stomach  or  pancreas  of  the  dog. 

VI.  By  the  addition  of  quinine  to  a  lipase  prepar¬ 
ation,  two  fractions  are  obtained,  one  of  which  is 
entirely  inactive  and  the  other  only  slightly  active ; 
on  remixing  the  fractions  in  the  same  proportions  the 
activity  of  the  original  lipase  is  immediately  regained. 
There  is  no  time  factor  in  the  return  of  activity  and 
the  relation  between  the  fractions  is  therefore  different 
from  that  between  trypsinogen  and  enterokinasc. 
Heat  treatment  of  cither  fraction  separately  reduces 
the  activity  of  the  resultant  mixture.  The  separated 
fractions  keep  better  than  the  mixture,  and  after  40 
days  the  activity  rises  again  to  a  value  in  some  cases 
higher  than  the  original.  The  sensitivity  or  insensi¬ 
tivity  to  inhibition  by  quinine,  atoxyl,  or  sodium 
fluoride  is  a  specific  property  of  the  filtrate  fraction, 
which  is  considered  to  be  the  true  enzyme.  The 
mixture  of  the  filtrate  fraction  of  one  lipase  with  the 
precipitate  fraction  of  another  lipase  shows  the  same 
pn  optimum  as  of  that  from  which  the  filtrate  was 
derived.  The  authors  therefore  consider  the  precipit¬ 
ate  fraction  in  the  light  of  an  activator. 

K.  V.  Thimann. 

Decomposition  of  oils  by  fat-decomposing 
enzymes.  K.  Ezol  (J.  Exp.  Digest.  Dis.,  Japan, 
1929,  28,  190 — 194). — Oils  are  decomposed  by  the 
splenic  fat-decomposing  enzyme  in  the  following  order 
of  diminishing  ease  :  olive,  sesamd,  rape-seed,  arachis, 
linseed,  palm,  whale,  lard,  castor,  cod-liver,  sardine, 
walnut,  tripalmitin,  silkworm-chrysalis.  There  is  no 
definite  relation  between  the  quantity  of  fat  decom¬ 
posed  and  the  iodine  value  (Wijs).  If  change  in 
properties  of  the  silkworm-chrysalis  oil  is  prevented, 
the  ease  of  decomposition  approaches  that  of  olive  oil. 

Chemical  Abstracts. 

Natural  activators  and  inhibitors  of  proteo¬ 
lytic  enzymes.  W.  Grassmann,  H.  Dyokerhoff, 
and  O.  vox  SchOf.nebeck  (Z.  physiol.  Chem.,  1930, 
186, 1S3 — 194). — Cysteine  activates  papain,  proteinase 
of  yeast,  and  p-proteinase  of  kidney  and  inhibits  the 
dipeptidase  and  polypeptidase  of  yeast ;  in  these 
respects  it  resembles  hydrogen  sulphide  and  hydro¬ 
cyanic  acid.  Pyrophosphate  is  inactive  towards  the 
proteinases  of  papaw,  yeast,  and  kidney,  and  inhibits 
the  action  of  yeast  di-  and  poly-peptidase.  Pancreas 
trypsin  resembles  the  polypeptidases.  It  is  only 
inhibited  by  small  amounts  of  cysteine  or  pyropho's- 
phate  when  insufficiently  provided  with  enterokinasc  ; 
eystine  on  the  other  hand  activates  pancreas-trypsin 
in  the  same  way  as  kinase.  J.  H.  Birkinshaw. 


Digestion  of  edestin  by  pepsin  in  presence  of 
quinine  hydrochloride.  J.  Smorodincev  and 
K.  Glagolev  (Russ.  Z.  trop.  Med.,  1928,  6,  293— 
295). — The  digestion  of  edestin  by  pepsin  was  in¬ 
hibited  by  quinine  hydrochloride  when  the  pepsin 
solution  (pu  1-54)  was  diluted  with  water,  but  not 
when  hydrochloric  acid  was  added. 

Chemical  Abstracts. 

Degradation  of  caseinogen  by  pancreatin  and 
pancreatic  juice,  also  by  trypsin-kinase  and 
erepsin.  E.  Abderhalden  and  E.  Schwab  (Fer- 
mentforsch.,  1930,  11,  127 — 142). — The  completeness 
of  the  digestion  of  solutions  of  caseinogen  at  varying 
concentrations  with  trypsin-kinase  and  erepsin  was 
tested  by  a  subsequent  digestion  with  pancreatic  juice 
or  pancreatin.  In  every  case  there  was  considerable 
further  hydrolysis.  Erepsin  following  pancreatin  also 
produces  further  hydrolysis,  indicating  that  pancreatin 
contains  insufficient  amounts  of  erepsin.  In  all  cases 
the  amount  of  hydrolysis  increased  with  decreasing 
concentrations  of  caseinogen.  J.  H.  Birkinshaw. 

Influence  of  "foreign”  components  in  poly¬ 
peptides  on  their  capability  for  hydrolysis  by 
enzymes.  E.  Abderhalden  and  H.  Mayer  (Fer- 
mentforsch.,  1930,  11,  143 — 154). — The  following 
polypeptides  were  prepared  :  glycyl-d-leucylglycine, 
m.  p.  215°  (becomes  brown);  phenylcarbamyl-d- 
leucylglycyl-l-leucine,  m.  p.  125°;  l-x-bromoisohexoyl- 
glycyl-l-leucine,  [a]n  —54°;  d-rt-bromoi&ohexoyl- 
glycyl-d-leucine,  m.  p.  167°  (corr.),  [a]f?  +53-20,  giving 
l-leucylglycyl-d-leucine,  m.  p.  245°  (corr.),  [a]D  +26°; 
chloroacetyl-l-leucylglycyl-d-leucine,  m.  p.  104°,  giving 
glycyl-l-leucylglycyl-d-leucine,  m.  p.  245°  (corr.),  [a]“ 
— 15*8° ;  1-  a-  bromoisohexoylglycyl  - 1  -  leucylglycyl  -  d  - 
leucine,  m.  p.  101°,  [a]jj  —21-4°,  giving  d-leucylglycyl- 
1-leucylglycyl-d-leucine,  m.p.  100° (frothing),  [a]'g  — 12°: 
d-tt.-bromoisohexoylglycyl-d-leucylglycyl-1-leucine,  m.  p. 
105°,.  [a]p  +20-8°,  giving  \-laucylglycyl-d-leucylglycyl- 
l-leucine,  m.  p.  180°  (frothing),  [a]j?  +17°.  Only 
glycyl-Meucylglycyl-d-leucine  was  hydrolysed  by 
erepsin.  Trypsin-kinase  hydrolysed  glycyl-J-leucyl- 
glycyl-Ueucine,  Ueucylglycyl-d-leucylglycyl-Meucine 
and  phenylcarbamyl-cZ-leucylglycyU-leucine.  En¬ 
zymes  which  attack  the  tetrapeptide  glycyl-Z-leucyl- 
glycyl-d-leucine  in  no  case  hydrolyse  the  tripeptide 
Mcucylglycyl-d-leucine.  Polypeptides  are  thus 
hydrolysed  by  trypsin-kinase  when  the  component 
carries  a  carboxyl  group  which  is  an  “  unnatural  ”  one. 

J.  H.  Birkinshaw. 

Behaviour  of  polypeptides  containing  thyroxine 
in  their  structure  towards  enzymes  and  examin¬ 
ation  of  their  biological  behaviour.  E.  Abder¬ 
halden  and  E.  Schwab  (Fermentforscli.,  1930,  11, 
164 — 169). — The  action  of  hydrolytic  enzymes  on  tho 
following  peptides  was  examined  :  dl-lcucylthyroxine, 
m.  p.  215°  (darkens  and  dccomp.),  prepared  from 
dl-oc-bromoisohexoyl-dl-thyroxine,  m. p.  162°  (decomp.); 
N-metJiyl-dl-leucyl-dl-thyroxine,  m.  p.  above  150°; 
di-dl-leucyl-dl-thyroxine,  m.  p.  155 — 158°  (decomp.)- 
The  bromofsohexoyl  derivative  was  hydrolysed  by 
trypsin-kinase,  the  lcucyl  derivative  by  erepsin  and 
thyroid  extract,  but  not  by  trypsin- kinase.  The 
N-methyl-lcucyl  derivative  was  not  hydrolysed  by 
erepsin  or  trypsin-kinase.  The  dileucyl  compound 
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j  tas  hydrolysed  by  pepsin  hydrochloride  and  by 
eastric  juice.  This  is  the  first  example  of  fission  of  a 
peptide-like  compound  by  pepsin  hydrochloride. 

J.  H.  Birkinshaw. 

Nature  of  enzyme  actions  carried  out  with 
enzymes  of  the  polypeptidase  group.  E.  Abder- 
ialden  and  W.  Zeisset  (Fermcntforsch.,  1930,  11, 
183 — 223). — The  action  of  erepsin  and  trypsin- 
kinase  on  a  number  of  polypeptides  consisting  of 
lil-norvaline  in  combination  with  glycine,  rf-alanine, 
and  di-norleucine  and  a  few  compounds  of  valine  was 
examined.  The  enzymic  hydrolysis  was  compared 
with  that  produced  by  JV-sodium  hydroxide.  Erepsin 
quickly  hydrolysed  most  of  the  polypeptides,  although 
the  rate  varied  with  the  preparation  of  the  enzyme. 
This  effect  was  also  noted  with  trypsin-kinase.  The 
action  of  an  enzyme  prepared  by  adsorption  and 
elution  from  crepsin-frce  pancreas-trypsin  on  various 
i-halogenoacyl  derivatives  of  a-amino-acids  and  poly¬ 
peptides  is  tabulated.  The  following  were  prepared  : 
i\-z-bromoisovaleryl-dl-norvaline,  m.  p.  12S — 129°, 
giving d\-valyl-d\-norvaline,  m.  p.  270 — 271°  (decomp.) ; 
il-x-bromo-n-valeryl-dl-valine,  m.  p.  162 — 164°  (dc- 
comp.),  giving  dbnorvalyl-dbvaline,  in.  p.  265 — 267’ 
(decomp.);  dd-a-bromo-n-valeryl-d-alanme,  m.  p.  74 — 
7G°,  dccomp.  171 — 173°,  giving  dbnorvalyl-d-alanine, 
m.  p.  220 — 223°  (decomp.),  [ajg  —32-35°;  dl-a- 
bromo-n-valerylglycine,  in.  p.  122°,  giving  dl -norvalyl- 
glycine,  m.  p.  229 — 232°  (decomp.);  dl-a-friw/io-n- 
valerylglycylglycinc,  in.  p.  135°,  giving  dbnorvalyl- 
glycylglycine,  m.  p.  225 — 227’  (dccomp.);  chloro- 
acetylglycyl-dl-norvaline ,  in.  p.  154 — 155°,  giving  glycyl- 
ghjcyl-dX-norvaline,  in.  p.  227 — 230°  (decomp.) ;  dl-a- 
bromo-n-valerylglycyl-dl-norvaline,  in.  p.  about  110°, 
giving  dl-norvalylglycyl-dl-norvaline,  m.  p.  230 — 232° 
(decomp.) ;  dba-bromo-n-valerylglyc.yl-dbvaline,  m.  p. 
140°,  giving  d  1  -  ?i orvalylglycyl-d valine,  m.  p.  238 — 
240°  (decomp.);  dl  -  a  -  bromo  -  n-  valerylglycyl-dbnor- 
kucine,  m.  p.  125 — 126°,  giving  d\-norvalylghjcyl-db 
norleucme,  m.  p.  247 — 249°  (dccomp.);  dba-bromo- 
n-hexoylglycyl-dl-norvaline,  m.  p.  118 — 120°,  giving 
dl-norleucylglycyl-df-norvaline,  m.  p.  243 — 246° 
(decomp.) ;  dl  -  a  -  bromoisovalcrylglycyl-dbnorvaline, 
m.  p.  157 — 15S°  (decomp.),  giving  dbvalylglycyl-db 
norvaline,  in.  p.  230 — 232°  (decomp.) ;  chloroacetyl- 
diglycyl-dbnorvaline,  m.  p.  216—217°  (decomp.),  giving 
glycyldiglycyl-d\-norvaline,  m.  p.  218 — 219°  (dccomp.); 
dl-a-bromo-n-vglcryldiglycylglycine,  m.  p.  181°  (dc¬ 
comp.),  giving  dbnorvalyldiglycylglycine,  m.  p.  203 — 
205°  (decomp.).  All  temperatures  are  uneorrccted. 

J.  H.  Birkinshaw. 

Relations  between  enzyme  and  substrate. 
Behaviour  of  erepsin  and  trypsin-kinase  towards 
polypeptides  in  which  the  free  amino-  or  carboxyl 
group  is  protected,  or  in  which  both  these 
groups  are  substituted.  E.  Abderiialden  and 
H.  Brockmann  (Fermcntforsch.,  1930,  11,  251— 
2G6). — The  previously  observed  difference  in  the 
behaviour  of  amino-acids  when  crystallised  from  water 
and  when  crystallised  from  alcohol  was  studied  using 
V.  -  -x  -  bromo/.whexoyldiglycylglycine.  The  alcohol- 
crystallised  substance  alone  could  be  chlorinated  with 
phosphorus  pentachloridc  and  acetyl  chloride ;  this 
form  contains  half  a  molecule  of  alcohol.  It  is  sug¬ 
gested  that  the  alcohol  is  situated  between  two  mole¬ 


cules  of  the  broino-derivativc  linked  by  subsidiary 
valencies  to  the  carboxyl  group.  The  acvl  chloride 
was  converted  by  means  of  methylamine  in  ethereal 
solution  into  dl-ct-brornokohexoyllriglycylmelhylammc, 
m.  p.  232 — 233°  (corr.).  Methylamine  gave  N- 
?nethyl-dl-lcucyltriglycylmethylamiiie,  m.  p.  197 — 200° 
(corr.).  A  new  method  of  preparing  such  compounds 
was  found.  dl-a-Brotnopropimiyl  -  dl  -  alanyl  -  dl  -  nor  - 
valine,  m.  p.  183 — 184°  (corr.),  gave  a  methyl  ester, 
m.  p.  131—132°.  The  action  of  methylamine  gave 
the  iY-methyl  derivative  of  the  methyl-substituted 
amide,  N-mcthyl-d\-alanyl-d\-alani/l-d\-norvalylmcthyl- 
amine,  m.  p.  213 — 214°  (corr.).  d\-Alanyl-d\-alanyl- 
db  nor  valine,  in.  p.  233 — 234°  (corr.,  decomp.),  and 
N-methyl-dl-alanyl-dl-alanyl-dl-norvaline,  in.  p.  264 — 
265°  (corr.,  decomp.),  were  also  prepared. 

Erepsin  hydrolysed  df-alanvl-df-alanyl-df-norvaline 
and  left  unattacked  all  the  JV-methyl  derivatives  of 
the  polypeptides  examined.  Trypsin-kinase  hydro¬ 
lysed  the  simple  polypeptides  and  the  Ar-inethyl 
derivatives.  N  -  Methyl  -  dl  -  alanyl  -  dl  -  alanyl  -  dl  -  nor  - 
valylmethylaminc  and  Ar-mcthyl-tff-lcucyltriglycyl- 
mcthylaininc  were  unattacked  by  trypsin-kinase, 
yeast  maceration  juice,  and  gastric  juice.  The  free 
amino-group  of  the  substrate  is  thus  necessary  to  the 
action  of  certain  enzymes  and  the  free  carboxyl  group 
is  essential  for  others.  J.  H.  Birkinshaw. 

Attempts  to  separate  from  organ  press-juices 
by  fractional  precipitation  with  acetone  poly¬ 
peptidases  with  specific  action.  E.  Abder¬ 
iialden  and  O.  Herrmann  (Ecrmentforsch.,  1930, 11, 
267—269). — By  fractional  precipitation  of  kidney 
press-juice  'with  acetone,  six  fractions  were  obtained, 
some  of  which  hydrolysed  rfMcucylglycine  but  not 
chloroacetyl-dMcucine,  whilst  others  showed  the 
reverse  behaviour.  J.  H.  Birkinshaw. 

Higher  alcohols  of  fermentation.  J.  Swenab- 
ton  (Science,  1929,  70,  554 — 555).— Crude  fusel  oil 
from  industrial  fermentation  contains  in  addition  to 
w-propyl,  isobutyl,  sec. -butyl  alcohol,  and  t'sobutyl- 
carbinol,  alcohols  of  the  hexyl,  heptyl,  octyl,  nonyl, 
and  decyl  series.  n-Hcptyl  alcohol  is  definitely 
present.  These  higher  alcohols  are  probably  pro¬ 
duced  by  the  vital  activity  of  the  yeast-cells. 

L.  S.  Theobald. 

Detection  of  pyruvic  acid  in  yeast  ferment¬ 
ation.  S.  Kostytschev  (Biochem.  Z.,  1930,  217, 
421). — The  method  of  Klein  and  Fuchs  (A.,  1929, 
1491)  for  the  detection  of  pyruvic  acid  by  addition 
of  p - nitropheny  1  hy d razinc  is  impossible  because  the 
p - nitroplieny lhydrazone  is  not  produced  at  the  con¬ 
centrations  concerned.  K.  V.  Tiiimann. 

Difference  of  biological  action  produced  in 
yeasts  by  various  radiations.  A.  Lacassagne 
(Compt.  rend.,  1930,  190,  524—526). — Three  states 
are  recognised  as  resulting  from  the  irradiation  of 
Saccharomycc-s  ellipsoideus  with  ultra-violet,  X-,  and 
a-rays  :  (a)  absence  of  cellular  division,  (6)  accom¬ 
plishment  of  a  single  division,  (c)  accomplishment  of 
several  divisions.  The  proportion  of  the  three 
groups  varies  with  the  dose  and  also  with  time.  The 
smallest  exposures  to  ultra-violet  rays  lead  to  (a),  but 
in  manj-  cases  this  is  only  apparent  and  division 
ultimately  occurs;  (6)  is  not  observed,  and  stcrilis- 
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iition  is  due  to  the  real  occurrence  of  (a).  The  action 
of  X-rays  is  characterised  by  the  absence  of  (a)  for 
doses  which  lead  increasingly  to  (b).  The  process  of 
sterilisation  by  (b)  (death  during  the  course  of  the 
first  cellular  division)  is  even  more  distinct  in  the 
case  of  a-rays  than  for  A'- rays.  C.  W.  Shoffee. 

Metabolism  of  the  yeast-  and  mycelium- 
forms  of  Mucor  GuilliermoneU.  H.  Lukrs,  R. 
Kuhles,  and  H.  Fink  (Biochem.  Z.,  1930,  217,  253 — 
278). — The  conditions  under  which  Mucor  GuiUier- 
viondi  gives  rise  to  yeast-like  cells  instead  of  the 
normal  mycelium  (Fuchs,  Zentr.  Bakt.,  1925-1926, 
66, 490)  have  been  studied.  The  respiratory  quotient 
of  the  veast  form  is  more  than  double  that  of  the 
pure  mycelium,  both  grown  on  sugar-phosphate 
medium,  and  conditions  favouring  rapid  growth  and 
high  metabolism  therefore  produce  the  former  type, 
which  is  still  further  favoured  by  anaerobic  conditions. 
The  increased  metabolism  of  the  yeast  form  is  corre¬ 
lated  with  the  enzyme  content,  which  in  the  case  of 
maltase  and  oxidoreductase  is  double,  in  the  case  of 
zymase  and  carboxylase  treble,  that  of  the  pure 
mycelium.  The  cells  of  the  yeast  form  have  a  higher 
glycogen  and  protein  content  than  those  of  the 
mycelium.  K.  V.  Thimann. 

Microbic  metabolism  of  carbohydrates.  I- 
Mechanism  of  fermentation.  S.  Yoshida  (Sei-i 
Kwai  Med.  J.,  1929,  48,  No.  8,  Abstr.  9— 12).— When 
suspended  in  icevulose  solution  (0-01%),  washed  yeast 
(30  min.  at  18 — 20°)  or  bacteria  (1  hr.  at  5 — S°) 
adsorbed  the  sugar  without  decomposing  it ;  mannitol, 
which  is  not  utilised,  was  not  adsorbed,  neither  was 
sugar  adsorbed  by  dead  organisms.  Adsorption  of 
utiiisable  sugar  is  the  first  step  in  fermentation. 

Chemical  Abstracts. 

Oxidation-reduction  phenomena  in  fungi.  F. 

Labrousse  and  (Mlle.)  S.  Philippon  (Compt.  rend., 
1930,  190,  403—404). — Some  species  oxidise  guaiacol 
and  have  therefore  an  oxidation-reduction  potential 
greater  than  that  of  water  (t.e.,  H-l-23  volt).  Others 
reduce  cresyl-bluc  and  methylene-blue  and  have  an 
oxidation-reduction  potential  of  less  than  1-23  volt. 
Simultaneous  oxidation  of  guaiacol  and  reduction  of 
methylene-blue  cannot-  occur.  P.  G.  Marshall. 

Oxalic  acid  in  mould  cultures.  T.  Chrzaszcz 
and  P.  Tiukov  (Biochem.  Z.,  1930,  218,  73 — 85). — 
The  amount  and  velocity  of  oxalic  acid  formation 
depend  on  the  kind  and  the  amount  of  amino- 
compounds  in  the  medium.  Increase  of  amino-com¬ 
pounds  up  to  a  certain  limit  increases  the  amount  of 
oxalic  acid,  but  to  such  an  extent  that  the  acid  must 
be  derived  from  sugar.  At  the  limiting  concentration 
the  growth  of  a  mould  is  inhibited.  The  smaller  the 
number  of  carbon  atoms  per  nitrogen  atom  in  the 
amino-compound,  the  more  readily  oxalic  acid 
accumulates  and  the  smaller  is  the  amount  of  amino- 
compound  necessary  at  the  beginning  to  cause  its 
accumulation.  P.  W.  Clutterbuck. 

Growth  and  acid  production  of  Aspergillus 
niger  under  water.  H.  Amelukg  (Chem.-Ztg., 
1930.  54,  118). — A.  niger  has  been  cultivated  in  a 
medium  containing  sucrose  (10%),  ammonium  sulphate 
(0-5%),  potassium  dihydrogen  phosphate  (0-25%), 


and  magnesium  sulphate  (0-12%),  through  which  air 
was  constantly  bubbled.  The  growth  and  acid  pro¬ 
duction  of  the  fungus  which  was  growing  below  the 
medium  and  not  at  the  surface  were  followed  during 
30  days  and  were  both  reduced  when  the  temperature 
was  lowered  from  35°  to  17 — 20°.  Addition  of 
calcium  carbonate  had  little  effect,  but  neutralisation 
of  the  acid  with  sodium  carbonate  retarded  growth 
and  acid  production.  The  acid  formed  was  chiefly 
citric  acid.  W.  0.  Kermack. 

Utilisation  of  micro-organisms  for  human 
food  materials.  XI.  Sterols  of  the  mycelium 
of  Aspergillus  oryzee.  XII.  XIII.  Culture  of 
A.  oryzee.  I.  Relation  between  the  growth  of 
mycelium  and  bios  substances.  II.  Relation 
between  the  growth  of  mycelium  and  buffer 
strength  of  the  medium.  R.  Takata  (J.  Soc. 
Chem.  Ind.  Japan,  1929,  32,  268— 269b,  269— 270b, 
270 — 271b). — The  mycelium  of  -4.  oryzee  contains  a 
sterol,  m.  p.  147 — 148°  (acetyl  derivative,  m.  p.  187— 
188°).  The  biological  properties  of  the  irradiated 
sterol  resemble  those  of  Tanret’s  fungisterol. 

XII.  A.  oryzee  grows  well  on  a  pure  synthetic 
medium  containing  dextrose  as  the  only  source  of 
organic  matter.  Addition  of  bios,  up  to  a  certain 
amount,  favours  the  growth,  but  a  greater  concen¬ 
tration  of  bios  is  toxic.  Saccharomyces  sake  grows  the 
better  the  more  bios  is  present.  .4 .  oryzee  synthesises 
bios  during  its  growth. 

XIII.  In  media  in  which  the  supply  of  nitrogen  is 
from  physiologically  acid  substances  (e.g.,  ammonium 
salts)  the  transition  velocity  of  value  is  high  and 
consequently  the  buffer  strength  of  the  medium  has 
considerable  influence  on  the  growth  of  the  mycelium. 
In  the  case  of  media  in  which  the  nitrogen  is  derived 
from  physiologically  alkaline  substances  (e.g.,  urea 
or  nitrate)  the  transition  velocity  of  pa  is  small  and 
accordingly  the  buffer  strength  of  the  medium  has 
little  influence  on  the  growth  of  mycelium. 

A.  A.  Golubeuu. 

Soil  Actinomyces.  III.  Standardisation  of  a 
plate  method  of  counting  soil  Actinomyces. 
M.  G.  Rao  and  V.  Subrahmanyan  (J.  Indian  Inst. 
Sci.,  1929,  12a,  253 — 273). — Improved  culture  media 
are  described  in  which  maximum  numbers  of  colonies 
of  Actinomyces  are  obtained  with  certainty  and  the 
development  of  other  organisms  is  minimised.  A 
minimum  of  mineral  salts  is  used,  calcium  chloride  is 
substituted  for  the  more  usual  carbonate,  ammonium 
sulphate  is  replaced  by  a  mixture  of  asparagine  and 
sodium  nitrate,  and  “  soluble  starch  ”  is  included. 
During  incubation  pu  7-4  is  maintained  in  the  medium. 

A.  G.  Pollard. 

Physiology  of  nutrition  of  the  diphtheria 
bacillus.  I.  H.  Braun  and  F.  Mundel  (Zentr. 
Bakt.  Par.,  1929,  I,  112,  347—354;  Chem.  Zentr., 
1929,  ii,  1805). — In  a  synthetic  medium  containing 
sodium  aspartate,  cystine,  potassium  phosphate,  and 
sodium  acetate,  diphtheria  bacilli  grow  without  loss 
of  vitality  or  toxin  formation.  A.  A.  FldriduE. 

Influence  of  constituents  of  the  culture  medium 
on  bacteria.  I.  Variability  of  the  resistance 
and  its  relation  to  morphology  and  chemical 
composition.  G.  Murakawa  (Fukuoka  Ik.  Zasshi, 
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1928,  21,  83 — 84). — Fission  of  added  carbohydrate 
increases  the  carbohydrate,  fat,  lipin,  and  residual 
nitrogen  content  of  the  plasma.  Addition  of  protein, 
fat,  lipins,  or  non-splitting  carbohydrates  is  ineffective. 

Chemical  Abstracts. 

Urea  solutions  as  culture  media  for  microbes. 
II.  A.  J.  J.  Van  ue  Velde  (Natuurwetensch. 
Tijds.,  1930,  12,  IS— 22;  cf.  A.,  1929,  1109).— The 
decomposition  of  urea  in  solution  in  presence  of 
phosphoric  and  other  acids,  and  of  the  three  sodium 
and  potassium  orthophosphates,  has  been  examined 
by  determinations  of  hydrogen-ion  concentrations 
and  of  liberated  ammonia.  S.  I.  Levy. 

Physico-chemical  alteration  of  the  blood  by 
intravenous  bacterial  toxins  and  non-specific 
protein.  L.  Yun  (Fukuoka  Ig.-Zasshi,  1928,  21, 
(19—70). — Injection  of  large  doses  of  coli,  typhus, 
pyocyanacus,  staphylococcus,  and  streptococcus  toxins 
into  rabbits  caused  the  following  changes  in  the  blood  : 
prolongation  of  coagulation  time ;  diminution  of  fibrin 
enzyme,  viscosity,  plasma-carbon  dioxide,  serum- 
calcium,  oxygen  saturation,  serum-globulin,  and  total 
serum -protein ;  increase  of  residual  nitrogen  and  sugar 
(transitorily) ;  decrease  followed  by  increase  of  sedi¬ 
mentation  time,  and  serum-albumin. 

Chemical  Abstracts. 

Relation  between  hormones  and  bacterial 
toxins,  especially  the  influence  of  follicle  liquid 
on  tetanus  toxin  in  relation  to  the  uterine  hor¬ 
mone.  T.  Imamuba  (Acta  Med.  Keijo,  1929,  12, 
249 — 285). — Resistance  of  mice  to  tetanus  toxin  is 
increased  by  injection  of  the  follicle  liquid  (cow). 
Injection  of'  emulsions  of  corpus  lutcum  or  testicle, 
or  of  cow’s  milk,  also  somewhat  increases  the  resist¬ 
ance  to  tetanus  toxin,  whilst  protein-free  ovarian 
hormone  does  not.  Hysterectomised  mice  show  no 
increase  in  resistance,  whilst  male  mice,  whether 
castrated  or  not,  show  less  increase  in  resistance  than 
the  female.  Thyroidectomy  has  little  effect.  Injec¬ 
tion  of  the  follicle  liquid  also  increases  the  amount  of 
antibody  produced  on  administration  of  the  anatoxin 
of  tetanus  toxin.  The  phenomena  arc  ascribed  to 
endocrine  disturbance,  particularly  to  .abnormal  secre¬ 
tion  of  uterine  hormone,  stimulated  by  the  protein 
and  hormone  of  the  follicle  liquid. 

K.  V.  Thimann. 

Production  of  typhoid  antitoxic  substance 
and  its  relation  with  hormones.  H.  Katabuciii 
(Acta  Med.  Keijo,  1929,  12,  105 — 14(5). — Injection  of 
suprarenal  cortex  extract  into  rabbits  leads  to  pro¬ 
duction  in  the  blood  of  a  specific  typhoid  antitoxin. 
The  antitoxin  is  not  produced  after  thyroid-  or 
parathyroid-ectomv.  Injection  of  other  gland 
extracts  produces  the  antitoxin,  but  in  smaller  amount. 

K.  V.  Thimann. 

[Attempted]  production  of  antitoxin  from 
diphtheria  toxin  under  the  influence  of  trypsin. 

L.  Kimmelstiel  (Z.  Immunitat.,  1929,  62,  245 — 
2.31  ;  Chem.  Zcntr.,  1929,  ii,  1810). —  Diphtheria 
toxin  is  decomposed  by  trypsin,  but  the  product  has 
no  antitoxic  action.  A.  A.  Eldridge. 

Disinfecting  properties  of  chloropicrin.  A. 
SmorodinceV  (Z.  Desinfckt.,  1929,  21,  1(59—172; 
Chem.  Zcntr.,  1929,  ii,  1S05). — Chloropicrin  has  a 


high  penetrating  power  for  porous  materials.  Its 
disinfecting  power  at  38°  is  double  that  at  4°.  Spore¬ 
forming  bacteria  are  very  resistant. 

A.  A.  Eldridoe. 

Effect  of  hydrogen-ion  concentration  on  the 
bactericidal  action  of  mercurochrome-220, 
soluble,  on  ii.  coli.  R.  I.  Hiller  and  A.  E.  Stam- 
ler  (J.  Urol.,  1929,  22,  (599 — 704). — Low  concen¬ 
trations  have  no  effect  at  pa  7-0 — 7'5,  but  inhibit 
growth  in  more  acid  media,  except  between  pH  5-9  and 
6-3.  Chemical  Abstracts. 

Oligodynamic  action.  N.  Leitner  (Zentr. 
Bakt.  Par.,  1929,  I,  112,  368—375;  Chem.  Zcntr., 
1929,  ii,  1804 — 1805). — The  oligodynamic  action  of 
water  activated  by  copper  is  affected  by  addition  of 
sodium,  potassium,  calcium,  or  aluminium  chloride, 
the  inhibiting  action  at  first  increasing  and  then 
diminishing  with  increasing  concentration. 

A.  A.  Eldridge. 

Change  of  sensitivity  of  animals  with  diet.  I. 
8.  Lee  (Biochem.  Z.,  1930,  217,  320— 323).— Sub¬ 
cutaneous  administration  of  adrenaline  to  dogs  fed 
on  oats  produced  a  rise  in  the  blood-sugar  to  double 
the  original  value;  the  rise  is  only  half  as  great  in 
dogs  on  a  soya-bean  diet  and  almost  nil  in  those  fed 
on  greenstuff.  Ephedrine  produces  a  considerable 
rise  in  the  blood-sugar  of  the  greenstuff-fed  dogs  and 
a  slight  rise  in  that  of  the  dogs  on  soya-bean  diet. 
In  those  on  oat  diet  a  slight  hypoglycaunia  was  pro¬ 
duced.  *  K.  V.  Thimann. 

Effect  of  ephedrine  on  adrenaline  hyper- 
glycaemia.  0.  Haintz  (Magyar  orvosi  Arch.,  1929, 
30,  277 — 280;  Chem.  Zcntr.,  1929,  ii,  1936). — 
Slight  diminution  of  the  hyperglycemia  probably 
occurs.  A.  A.  Eldridge. 

Activity  of  the  anterior  lobe  of  the  pituitary 
gland.  E.  A.  Sfaul  (J.  Exp.  Biol.,  1930,  7,  49 — 
87). — The  metamorphic  activity  is  estimated  by  its 
action  on  axolotl.  Its  action  is  specific  and  distinct 
from  that  of  thyroxine.  Pituitary  extracts  lose  their 
activity  on  treatment  with  pepsin  or  trypsin  and  to  a 
smaller  extent  even  with  hydrochloric  acid. 

E.  Boyland. 

Rate  of  thermal  decomposition  at  100°  of  the 
oxytocic  principle  of  the  posterior  lobe  of  the 
pituitary  gland.  I,,  Effect  of  hydrogen-ion 
concentration.  T.  D.  Gerlough  (J.  Amer.  Chem. 
Soe.,  1930,  52,  824 — 834). — Extraction  of  the  active 
posterior  lobe  powder  with  varying  concentrations 
of  acetic  acid,  acetic  acid  and  sodium  chloride  solution, 
and  hydrochloric  acid  gives  solutions  with  the  same 
oxytocic  value  when  the  pu  of  the  extracts  are  3-2  J:0-2 
and  4-4±0-2,  regardless  of  the  solvent  used.  The 
best  conditions  for  extraction  are  with  acetic  acid 
and  pu  4-440-2  at  96 — 98”,  when  maximum  coagul¬ 
ation  of  inert  protein  is  found.  The  rate  of  decom¬ 
position  of  the  oxytocic  principle  at  100°  and  pa  2-0 — 
5-1  conforms  to  that  calculated  for  a  first  order 
reaction.  The  solutions  adjusted  to  pa  3-0 — 3-4  at 
25°  are  found  to  be  the  most  stable  at  100°. 

II.  Burton. 

Quantity  and  distribution  of  insulin  in  blood. 

II.  Bruosch  and  H.  Horst F. us  (Arch.  exp.  Path. 
Pharm.,  1930, 148,  295 — 30S). — The  insulin  contained 
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in  blood  may  be  determined  by  injecting  it  into  the 
peritoneal  cavities  of  white  mice  and  ascertaining  the 
quantity  required  to  lower  the  blood-sugar  level  and 
bring  about  convulsions.  In  the  normal  and  diabetic 
fasting  subject,  the  blood  contains  less  than  six 
units  of  insulin  per  100  c.c.  After  intravenous 
injection  of  insulin  into  rabbits  or  dogs,  it  remains  in 
the  circulating  blood  for  about  90  min.  before  begin¬ 
ning  to  disappear.  In  the  case  both  of  man  and  of 
animals  the  insulin  is  in  the  plasma  and  not  in  the 
corpuscles.  W.  O.  Kermack. 

Insulin  in  urine.  H.  Brugsch  and  H.  Horsters 
(Arch.  exp.  Path.  Pharm.,  1930,  148,  309 — 329). — 
Normal  human  urine  contains  only  small  quantities 
(about  0-5 — 1-0  unit  per  100  c.c.)  of  insulin  as 
measured  by  its  effects  when  injected  intraperitoneally 
into  white  mice,  whilst  diabetic  urine  contains  rather 
less.  There  is  no  significant  increase  after  adminis¬ 
tration  of  dextrose,  ltevulose,  or  clear  soup.  After 
administration  of  clinical  doses  of  insulin  into  normal 
adults,  a  small  percentage  appears  in  the  urine ;  in 
diabetics  the  excretion  is  delayed. 

W.  0.  Kermack. 

Substances  producing  hyperglycaemia  and 
bypoglycsemia.  occurring  in  blood  of  dogs.  E. 
Moracci  (Arch.  Farm,  sperim.,  1929,  50,  43 — 63). — 
Blood  (9 — 15  c.c.)  is  taken  2  hrs.  after  a  meat  meal 
from  the  jugular  vein  of  starving  and  normal  animals. 
Active  protein  (0-0162 — 0-5334  g.)  is  obtained  by 
treatment  with  alcoholic  sulphuric  acid  etc.  Rabbit 
tests  on  this  material  show  that  normal  feeding 
animals  give  a  substance  capable  of  lowering  the 
blood-sugar,  whilst  animals  fed  after  a  starvation 
period  of  72  hrs.  generally  give  a  substance  which 
raises  the  blood-sugar,  an  effect  neutralised  or 
reversed  by  ligature  of  the  pancreatic  duct.  Adsorp¬ 
tion  of  substances  producing  hyperglycajmia  takes 
place  in  the  intestinal  lumen  during  digestion. 

F.  O.  IIowitt. 

Passage  of  insulin  from  the  foetus  to  tho 
mother.  J.  Olow  (Biochem.  Z.,  1930,  217,  475 — 
481). — Insulin  injected  into  the  foetus  of  pregnant 
dogs  produces  a  slight  fall  in  the  blood-sugar  of  the 
mother,  but  considerably  less  than  that  produced  by 
direct  subcutaneous  injection.  The  effects  of  the 
laparotomy  probably  invalidate  the  result. 

K.  V.  Thimann. 

Effect  of  insulin  on  gaseous  metabolism. 

0.  Molten  (Acta  med.  Scand.,  1929,  71,  285 — 
300;  Chem.  Zentr.,  1929,  ii,  2338). — Administration 
of  insulin  increases  the  respiratory  quotient  in 
diabetes  from  0-769  to  0-811,  and  in  normal  persons 
from  0-843  to  0-92;  the  decrease  in  blood-sugar  is 
53%  and  20%,  respectively.  The  heat  production  is 
reduced  only  in  diabetes.  It  is  suggested  that  in 
diabetes  insulin  causes  the  conversion  of  carbohydrate 
into  fat.  A.  A.  Eldridge. 

Effect  of  oral  administration  of  insulin  and  of 
various  diets  on  the  blood-sugar.  F.  Schellong 
(Verb.  Dent.  Kong.  inn.  Med.,  1928,  236 — 238 ; 
Chem.  Zentr.,  1929,  ii,  2215). — Administration  of 
insulin  affects  not  only  the  islets  but  also  the  general 
regulation  of  blood-sugar.  A.  A.  Eldridge. 


Effect  of  hormones  on  the  distribution  of 
sugar  and  cell  permeability  in  the  animal 
organism.  R.  Siegel  (Klin.  Wocli.,  1929,  8, 
1655—1660;  Chem.  Zentr.,  1929,  ii,  1934).— In 
normal  fasting  mice  the  quotient  blood-sugar /muscle- 
sugar  is  1-3;  after  injection  of  insulin  (0-06  unit  per 
100  g.)  the  muscle-sugar  is  unchanged,  and  the 
quotient  falls  to  0-7 .  The  cell  permeability  is  affected 
by  insulin  so  that  sugar  can  pass  into  the  musculature, 
whilst  lack  of  insulin  diminishes  the  power  of  the 
tissues  to  take  up  sugar ;  extirpation  of  the  pancreas 
scarcely  affected  the  muscle-sugar,  but  the  quotient 
rose  to  1-55.  Injection  of  thyroxine  has  no  effect 
on  the  value;  injection  of  adrenaline  raised  the 
blood-,  but  not  the  muscle-,  sugar.  On  the  other 
hand  adrenaline,  like  insulin,  has  a  glycogen-fixing 
action  in  liver  cells.  The  action  of  adrenaline  is  thus 
dictated  by  its  concentration  in  the  blood. 

A.  A.  Eldridge. 

Action  of  thymus-gland  extract  on  yeast-cells. 

M.  Heller  and  G.  Fesciitschenko  (Biochem.  Z., 
1930,  217,  465 — 172). — Thymus  preparations  increase 
the  rate  of  fermentation  of  S.  cerevisice.  The  activity 
of  the  powder  is  reduced  by  about  one  third  on  heating. 
Muscle  extract  also  increases  the  amount  of  ferment¬ 
ation,  but  to  a  smaller  extent.  Slight  morphological 
changes  in  the  ycast-cells,  and  an  increase  in  weight 
due  solely  to  carbohydrate,  were  observed  to  accom¬ 
pany  the  increased  activity.  K.  V.  Thimann. 

Thyroxine  and  the  oxygen  consumption  of 
spermatozoa.  G.  S.  Carter  (J.  Exp.  Biol.,  1930, 
7, 41 — 48). — The  addition  of  thyroxine  to  spermatozoa 
of  Echinus  miliaris  causes  the  original  high  oxygen 
consumption  to  be  maintained.  The  secretions  of 
eggs  of  the  same  species  produce  the  same  effect  to  a 
greater  extent.  E.  Boyland. 

Thyroxine  and  allied  substances.  II.  Effects 
on  tie  oxygen  consumption  of  rats.  J.  H. 
Gaddum  (J.  Physiol.,  1930,  68,  383— 405).— The 
naturally  occurring  Z-thyroxiue  pi-oduccs  a  greater 
increase  in  oxygen  consumption  than  docs  the  (/-form. 
Given  orally,  iodine  as  thyreoglobulin  was  more  effect¬ 
ive  than  thyroxine,  owing  to  the  difficulty  with  which 
the  latter  is  absorbed.  A-Acetyltbyroxine  and 
diacetylthyroxine  produced  a  large  increase  in  oxygen 
consumption  on  subcutaneous  injection.  Thyronine 
was  inactive,  tetrabromothyronine  slightly  active,  and 
di-iodothyroninc  active.  Thyroxaminc,  di-iodotyr- 
osinc,  and  pp-di-(3 : 5-di-iodo-4-hydroxyphenyl)- 
alaninc  had  no  effect.  E.  Boyland. 

Effect  of  thyroid  on  the  fowl.  F.  B.  Hutt 
(J.  Exp.  Biol.,  1930,  7,  1 — 6). — Daily  doses  of  2  mg. 
of  thyroid-iodine  per  kg.  body-weight  were  lethal  to 
fowls  and  doses  of  half  this  amount  caused  marked 
loss  in  weight.  Small  doses  caused  increased  pig¬ 
mentation,  but  doses  above  1  mg.  per  kg.  caused 
depigmentation.  E.  Boyland. 

Chemical  assay  of  thyroid  gland.  C.  R. 
Harington  and  S.  S.  Randall  (Quart.  J.  Pluirm., 
1929,  2,  501 — 506). — The  thyroxine-iodine  in  prepar¬ 
ations  of  thyroid  glands  (found  by  determining  the 
iodine  before  and  after  precipitating  the  acid-insoluble 
thyroxine  from  the  alkaline  hydrolysate)  does  not  bear 
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any  constant  ratio  to  the  total  iodine.  In  8  com¬ 
mercial  samples,  the  thyroxine-iodine  varied  from 
0  03  to  0-10%  of  the  dried  gland  and  varied  from  28% 
to  60-5%  of  the  total  organic  iodine.  It  is  suggested 
that  dried  thyroid  be  standardised  to  contain  0-00  + 
0  01%  of  thyroxine-iodine.  W.  O.  Kermack. 

Determination  of  iodine  in  thyroid  gland, 
thyroxine,  and  other  organic  compounds.  G. 
Middleton  (Quart.  J.  Pharm.,  1029,  2,  53G — 538). — 
The  method  consists  in  destroying  the  organic  matter 
by  heating  in  presence  of  sodium  carbonate,  oxidising 
the  iodine  to  iodate,  and  titrating,  after  addition  of 
iodide,  with  thiosulphate.  W.  O.  Kermack. 

Influence  of  the  parathyroid  hormone  on  liver 
function.  M.  H.  Kim  (Acta  Med.  Keijo,  1929,  12, 
203 — 248). — Azorubin  appears  in  the  bile  duct  of 
normal  dogs  about  2  min.  after  its  intravenous  injec¬ 
tion  ;  within  2  hrs.  an  average  of  82%  of  the  dye  can 
be  recovered  therefrom,  and  9%  from  the  urine.  After 
parathyroidectomy  its  first  appearance  in  the  bile  is 
later  and  the  total  amount  in  2  hrs.  is  less.  The 
amount  in  the  urine  is,  however,  greater,  indicating 
partial  substitution  of  the  liver’s  functions  by  the 
kidney.  Transplantation  of  parathyroid  gland  restores 
normal  conditions.  After  parathyroidectomy  protein 
appears  in  the  bile,  although  normally  absent.  There 
is  also  at  first  a  hyperglycemia,  followed  by  a  hypogly¬ 
cemia.  If  sugar  is  intravenously  injected  after  para¬ 
thyroidectomy  it  appears  in  the  bile  during  the  hypo- 
lycsemic  stage,  but  the  increase  in  the  blood  is  not 
ifferent  from  the  increase  in  the  blood  of  normal 
animals.  The  calcium  content  of  the  bile  and  of  the 
blood  of  parathyroidectomised  dogs  is  not  normal, 
and  after  injection  of  calcium  the  additional  calcium 
appears  to  a  smaller  extent  in  the  bile  than  in  the 
normal  case.  K.  V.  Thimann. 

Stimulating  effect  of  testicular  substance  on 
sugar  metabolism.  D.  J.  Verda,  W.  E.  Burge, 
and  F.  C.  Green  (Endocrinol.,  1929,  13,  46—48).— 
Testicular  and  ovarian  substances  stimulate  the  rate 
of  sugar  metabolism  of  goldfish  in  proportion  to  the 
quantity  used.  Chemical  Abstracts. 

Follicular  hormone  :  preparation  in  crystall¬ 
ised,  water-soluble  form ;  determination.  B. 
Frattini  and  M.  M.  Maino  (Arch.  1st.  Biochim.  Ital., 
1930,  2,  3 — 30). — This  hormone  may  be  obtained 
crystalline  as  follows.  Ovaries  arc  triturated  and 
macerated  for  some  hours  with  3  vols.  of  1%  acetic 
acid  solution,  the  mixture  being  then  kept  at  90°  for 
an  hour  to  remove  protein.  After  filtration,  the 
residue  is  subjected  again  to  the  same  treatment. 
From  the  united  filtrates  the  hormone  is  precipitated 
by  addition  of  1%  of  copper  sulphate,  the  precipitate 
being  filtered  off,  washed  thoroughly  with  water,  and 
treated,  in  suspension  in  water,  with  hydrogen  sulphide. 
After  filtration,  the  clear  brown  liquid  is  heated  on  a 
water- bath  and  the  hydrogen  sulphide  eliminated  by  a 
current  of  air.  Extraction  of  the  liquid  with  ether 
gives  an  ethereal  solution  from  which  the  hormone 
may  be  obtained  in  crystalline  form.  The  hormone  is 
soluble  in  neutral  or  faintly  alkaline  water,  the  iso¬ 
electric  point  being  p„  4.  It  is  slightly  soluble  in 
absolute  alcohol  and  may  lie  dialysed  through  animal 


membranes  and  adsorbed  by  precipitates  formed  in  its 
solutions.  It  withstands  sterilisation  at  110°  for  15 
min.  and  resists  well  the  action  of  acids,  but  is 
destroyed  by  a  trace  of  alkali  at  110°.  It  is  resistant 
to  reducing  and  oxidising  agents  and  docs  not  give  the 
biuret,  xanthoproteic,  Millon’s,  and  Lassaigne’s  re¬ 
actions.  It  is  precipitated  by  neutral  salts,  heavy 
metal  salts,  or  tannic  or  benzoic  acid,  and  may  bo 
freed  in  this  way  from  polypeptides  and  amino-acids. 
A  standard  technique  for  its  determination  is 
suggested.  T.  H.  Pope. 

Relation  between  quantity  and  action  of  female 
sexual  hormone.  A.  Lipschutz  (Biochem.  Z., 
1930,  218,  247 — 248). — A  correction  (cf.  this  vol., 
1  IS).  P.  W.  Clutterbuck. 

Vitamin-ML  and  carotene.  E.  M.  Hume  and 
I.  S.  Maclean  (Lancet,  1930,  i,  290 — 292). — The 
presence  or  absence  of  fat  does  not  affect  the 
biological  activity  of  carotene,  but  it  would  appear 
that  ethyl  oleate  is  an  unsuitable  solvent  for  its 
biological  administration.  E.  Boyland. 

Vitamin-ML  and  carotene.  N.  Bezssonoff 
(Compt.  rend.,  1930, 190,  529 — 532). — Feeding  experi¬ 
ments  on  rats  show  that  the  addition  of  a  daily  dose 
of  a  vegetable  lipoid  preparation  (Rev.  path,  veget., 
1927,  9,  568),  estimated  colorimctrically  to  contain 
0-0021  mg.  of  carotene,  to  a  vitamin-M-free  diet  pro¬ 
duces  a  greater  effect  than  that  furnished  by  a  daily 
dose  of  9  mg.  of  cod-liver  oil  in  controls  deprived  of 
vitamin-A.  Various  objections  are  quoted  against  the 
identity  of  vitamin-M  and  carotene,  and  the  possible 
relationship  of  these  substances  is  discussed. 

C.  W.  Shoppee. 

Permanence  of  vitamin-ML  in  cod-liver  oil  as 
shown  by  the  colour  test.  N.  Evers  (Quart.  J. 
Pharm.,  1929,  2,  556 — 565). — The  vitamin-M  potency 
of  cod-liver  oil  estimated  by  the  antimony  trichloride 
colour  reaction  does  not  deteriorate  rapidly  when  the 
oil  is  properly  stored  and  protected  from  light  and  air, 
but  may  be  markedly  affected  when  exposed  to  light 
and  oxidation.  Sunlight  appears  to  destroy  the 
vitamiiwl  activity  more  rapidly  than  ultra-violet 
radiation  from  a  mercury- vapour  lamp. 

W.  O.  Kermack. 

Variations  in  the  results  obtained  by  different 
observers  with  the  antimony  trichloride  colour 
test  for  cod-liver  oil.  N.  Evers  (Quart.  J.  Pharm., 
1929,  2,  566 — 569). — Different  observers  may  employ 
different  techniques  in  carrying  out  the  antimony 
trichloride  colour  reaction  and  so  obtain  inconsistent 
results.  W.  O.  Kermack. 

Vitamins  in  bile.  H.  Makimura  (Acta  Med. 
Keijo,  1929,  12,  147 — 191). — Avitaminosis- A  in  rats 
is  temporarily  relieved  by  the  administration  of  ox- 
bile,  but  the  toxic  effects  of  the  bile  rapidly  counter¬ 
act  the  relief.  Addition  of  bile-powder  to  pigeons  on 
a  vitamin- B-dcficient  diet  postpones  the  onset  of 
avitaminosis- B,  and  in  a  dose  of  0  07 — 0-1  g.  per  100  g. 
body- weight  is  definitely  curative.  A  dose  of  0-018 — 
0  027  g.  per  100  g.  body-weight  is  similarly  curative 
of  avitaminosis-! '  in  guinea-pigs.  In  both  these  cases 
larger  doses  produce  toxic  effects.  In  animals  on 
normal  diet,  the  venous  blood  from  the  caiouiu  and 
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colon  is  the  richest  in  vitamins,  whilst  in  those  on 
avitaminous  diet  with  added  bile  the  venous  blood 
from  the  jejunum  and  ileum  is  richest  in  vitamins. 
It  is  concluded  that  vitamins  flow  through  the 
intestinal  and  portal  veins  to  the  liver,  where  they  arc 
stored,  and  whence  they  enter  the  bile  to  some  extent. 

K.  V.  Thlmann. 

Determination  of  antineuritic  vitamin-/*. 

H.  M.  Evans  and  K.  Lepkovsky  (J.  Nutrition,  1929, 
2,  1 — 5). — Growth  of  rats  in  the  absence  of  anti¬ 
neuritic  vitamin-//  depends  largely  on  the  composition 
of  the  basal  diet  used.  A  sucrose-protein  diet  is  most 
sensitive  for  the  determination  of  the  vitamin. 

Chemical  Abstracts. 

Determination  of  vitamin-/).  V.  G.  Heller 
and  0.  Caskey  (J.  Nutrition,  1929,  2,  59 — 65). — The 
pH  of  the  fee ccs  increases  as  the  animal  body  becomes 
depleted  of  vitamin-/).  The  results  are  erratic  and 
depend  on  the  nature  of  the  basic  ration  and  supple¬ 
ments.  They  indicate,  however,  the  proper  time  of 
application  of  the  A' -ray  method. 

Chemical  Abstracts. 

Effect  of  vitamin-/)  and  of  reaction  of  diet  on 
response  to  parathyroid  extract.  A.  F.  Morgan 
and  E.  A.  Garrison  (J.  Biol.  Chein.,  1930,  85,  6S7 — 
711). — Young  dogs  on  a  rachitic  diet  show  little  or  no 
response  to  dosage  with  parathyroid  extract,  whether 
active  rickets  be  present  or  not.  After  administration 
of  vitamin-/),  however,  such  dogs  show  an  exaggerated 
response  to  parathyroid  extract,  again  independently 
of  the  presence  of  rickets.  Administration  of  0-5  g. 
of  sodium  carbonate  per  kg.  of  body-weight  per  diem 
caused  exaggeration  of  the  effects  of  parathyroid  in 
all  animals,  regardless  of  diet,  whilst  ammonium 
chloride  had  no  such  effect.  C.  R.  Harington. 

Toxicity  of  large  doses  of  irradiated  ergosterol 
to  laboratory  animals.  H.  Simonnet  and  G. 
Tanret  (Compt.  rend.,  1930,  190,  400-402).— 
Ergosterol,  irradiated  to  30%  or  practically  complete 
transformation,  and  administered  per  os  to  rabbits 
in  doses  of  40  mg.  per  day,  causes  death  in  58 — 175 
days  or  10 — 15  days,  respectively.  Toxicity  is  not 
lost  after  heating  to  150°.  Calcification  of  the  arteries 
and  kidneys  is  observed.  The  toxicities  and  anti¬ 
rachitic  activities  of  the  isolated  amorphous  products 
do  not  vary  with  the  time  of  irradiation  employed. 
Subcutaneous  injection  causes  death  more  slowly. 
Calcification  is  observed  at  the  point  of  injection. 
Irradiated  ergosterol  is  little  toxic  to  mice,  guinea- 
pigs,  rats,  or  dogs.  Rats  receiving  large  doses  give 
litters  which  are  unaffected  by  a  rachitic  diet  after 
weaning.  Irradiation  of  cholesterol  yields  non-toxic 
products,  and  irradiation  of  ergosterol  peroxide  yields 
inactive  and  non-toxic  products.  R.  K.  Callow. 

Influence  of  diets  on  the  formation  of  biliary 
and  renal  calculi.  I.  Diet  deficient  in  fat- 
soluble  vitamin.  K.  Usuki  (Japan.  J.  Gastroen¬ 
terol.,  1929,  1.  18 — 28). — The  formation  of  calculi  is 
closely  related  to  vitamin-/).  The  gallstones  con¬ 
sisted  chiefly  of  bilirubin,  cholesterol,  and  calcium, 
whilst  the  nephroliths  contained  calcium,  oxalates, 
and  phosphates.  Chemical  Abstracts. 

Determination  of  carbon  dioxide  assimilation. 
\Y.  Tschesnokov  and  K.  Bazyrina  (Ber.  deut.  hot. 


Ges.,  1930,  47,  600 — 602). — Experiments  are  described 
showing  that  the  claims  made  for  the  accuracy  of  the 
apparatus  for  the  determination  of  carbon  dioxide 
assimilation  in  field  work  described  by  Krasnosselski- 
Maximov  (ibid.,  313)  arc  unfounded. 

E.  A.  Lunt. 

Determination  of  lignin.  H.  Pringsiieim  (Bio- 
chem.  Z.,  1930,  217,  473 — 474). — A  reply  to  the 
criticisms  of  Paloheimo  (A.,  1929,  149S). 

K.  V.  Thimann. 

Effect  of  acid  and  alkaline  hydrolysis  on  the 
determination  of  hemicellulose  and  associated 
groups  in  young  apple  wood.  F.  Geriiardt 
(Plant  Physiol.,  1929,  4,  373— 383).— Extraction  with 
hot  water  and  digestion  with  saliva  removed  23% 
of  the  tissue.  The  ammonium  oxalate  extract  (7%) 
contained  approx.  25%  of  the  pentosans  and  50% 
of  the  “  uronic  ”  acids.  Hydrolysis  with  dilute  acid 
removed  21%  of  the  residue  (after  extraction  with 
ammonium  oxalate),  10%  of  the  lignin,  and  50%  of 
the  remaining  pentosans.  Sodium  hydroxide  (4%) 
at.  the  ordinary  temperature  removed  about  half  of 
the  total  lignin.  After  purification  the  hemicellulose 
fraction  of  a  1 -year-old  apple  tree  gave  lignin  15, 
pentoses  70,  ash  5,  moisture  5%.  No  hexoscs  were 
found;  d-xylosc  and  Z-arabinosc  (7  :  1  mols.)  were 
present.  Of  the  total  reducing  sugars  in  this  fraction, 
88%  was  d- xylose  and  12%  Z-arabinose. 

Chemical  Abstracts. 

Changes  in  the  wood  of  pine  stumps  in  the 
ground  after  felling.  G.  Dupont  and  M.  Soum 
(Bull.  Inst.  Pin,  1928,  313—323  ;  Chcm.  Zentr.,  1929, 
ii,  1804). — A  fossil  pine  stump  showed  a  composition 
similar  to  that  of  fresli  wood.  The  cellulose  content 
was  unaltered,  much  lignin  was  present,  and  the  lignin 
showed  the  colour  reactions  of  fresh  wood.  The 
resinous  materials  were  converted  into  neutral  pro¬ 
ducts  containing  much  resin.  The  stump  of  a  65- 
year-old  pine  tree  suffered  in  14  yrs.  changes  which  are 
attributed  to  a  hypothetical  enzyme  supposed  to  be 
formed  by  a  mould.  Cellulose  disappeared,  lignin 
is  unchanged  quantitatively,  but  no  longer  shows 
colour  reactions  and  approaches  humic  acids  in  its 
properties ;  resin  acids  are  increased. 

A.  A.  Eldridgk. 

Relationship  between  anthocyanin  formation 
and  growth  in  Abutilon  aviccnna.  H.  Kosaka 
(J.  Dept.  Agric.  Kyushu,  1929,  2,  207 — 240). — The 
appearance  of  reddish-violet  colouring  matters  related 
to  the  anthoevanins  has  been  investigated  in  relation 
to  the  stage  of  growth  in  two  varieties  of  *4.  avicennm. 
The  colour  formation  changes  inversely  as  the  growth 
velocity  measured  by  change  in  dry  weight.  Intensity 
of  colour  formation  is  increased  by  solar  radiation. 

E.  A.  Lunt. 

Pigment  of  the  ripe  berries  of  Tamus  com- 
munis.  L.  Zechmeister  and  L.  von  Cholnoky 
(Ber.,  1930,  63,  [//],  422 — 127). — The  fresh  berries  arc 
crushed  and  dehydrated  with  methyl  or  ethyl  alcohol 
and  the  residue  is  dried  at  35°.  The  powder  is  per¬ 
colated  with  carbon  disulphide.  Addition  of  anhy¬ 
drous  alcohol  to  the  solution  thus  obtained  precipit¬ 
ates  lycopene,  C40H5ti,  m.  p.  168 — 170°  (corr.) 
[individual,  apparently  homogeneous  specimens  have 
m.  p.  164°  (corr.)],  identical  with  the  substance  obtained 
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by  Willstattcr  and  Escher  (A.,  1910,  i,  330)  from 
tomatoes.  Colorimetric  determinations  indicate  the 
presence  of  0-34  g.  of  lycopene  in  1  kg.  of  fresh  fruit; 
of  this,  60%  is  isolatable  in  the  crystalline  form. 
Other  pigments  can  be  present  only  in  subsidiary 
amount. 

Lycopene  is  determined  colorimetrically  by  dissolu¬ 
tion  in  the  smallest  possible  quantity  of  carbon  di¬ 
sulphide,  dilution  of  the  solution  with  light  petroleum, 
and  comparison  with  0'2%  potassium  dichromatc 
solution  (cf.  Connell,  A.,  1925,  i,  214).  H.  Wren. 

Ethereal  oil  and  crystalline  ester  from  the 
heart  wood  of  Vouacapoua  aniericana,  Aubl. 
D.  B.  Spoelstra  (Rec.  trav.  chim.,  1930,  49,  226 — 
236). — Exhaustive  extraction  of  the  heart  wood  of 
V.  aniericana,  Aubl.,  with  boiling  benzene  and  frac¬ 
tional  distillation  of  the  product  yields  a  crude  ethereal 
oil  fraction,  b.  p.  140 — 170°/20  mm.  (1-5%),  and  a 
higher  fraction,  b.  p.  180 — 220°/0-5  mm.  (4-5—5%). 
Refractionation  of  the  ethereal  oil  gives  a  mixture  of 
dicvelic  sesquiterpene  hydrocarbons,  b.  p.  130 — 
13 8°/ 18  mm.,  df5  0-9105,  1-4993,  [a]D  +2-4°,  con¬ 
taining  cadinene  (isolated  as  its  dihydrochloride  and 
dehydrogenated  by  sulphur  to  cadalone),  and  a  sesqui¬ 
terpene  alcohol  (or  mixture),  b.  p.  160 — 170°/20  mm., 
d\is  0-9759,  ng  1-5087,  [a]D  -31-5°.  From  the  high- 
boiling  fraction  is  isolated  the  methyl  ester,  b.  p. 
185°/0-5  mm.,  m.  p.  105°  (corr.),  [a]J5  +100-6 — 
101-4°  (in  carbon  tetrachloride)  of  vouacapcnic  acid, 
C20H28O3,  m.  p.  226 — 229°  (sinters  215°),  [«]{}  +107 — 
108°  (in  carbon  tetrachloride),  which  is  obtained  by 
hydrolysis  of  the  ester  with  0-5AT-alcoholic  potassium 
hydroxide.  The  ester  contains  one  methoxyl  group 
and  no  free  hydroxyl  group  or  carbonyl  group. 
Vouacapcnic  acid  is  not  cstcrificd  with  alcoholic 
sulphuric  acid,  but  diazomethane  converts  it  into  the 
original  methyl  ester.  By  the  action  of  methyl 
iodide  on  the  silver  salt  of  the  acid  a  substance, 
C22H3203,  iii.  p.  167-5—168-5°,  is  obtained,  which  is 
probably  a  C'-methyl  derivative  of  the  original  methyl 
ester,  since  it  contains  only  one  methoxyl  group.  The 
third  oxygen  atom  in  vouacapcnic  acid  is  probably  in 
the  form  of  a  bridged  ether  linking,  a  view  which  is 
confirmed  by  the  results  of  catalytic  reduction 
(see  below).  Titration  of  the  acid  and  its  ester  with 
pcrbenzoic  acid  indicates  the  presence  of  two  double 
linkings.  Catalytic  reduction  of  methyl  vouacapenate 
with  hydrogen  and  a  platinum  oxide  catalyst  in 
glacial  acetic  acid  yields  a  tetrakydro- derivative, 
C21HmO;!,  m.  p.  129—131-5°,  [a]u  +44-9°  (in  carbon 
tetrachloride),  which  contains  no  hydroxyl  group, 
together  with  a  hcxahydro-derivntWe,  C21H3603, 
b.  p.  190°/0-8  nun.,  which  contains  one  hydroxyl 
group,  probably'  formed  by  fission  of  the  bridged 
oxygen  linking.  Reduction  with  a  platinum -black 
catalyst  in  ethyl  acetate  proceeds  much  more  slowly-, 
the  sole  product  being  the  tetrahydro-compound. 
Vouacapcnic  acid  therefore  contains  a  reduced 
tricyclic  skeleton  containing  two  double  linkings. 
Catalytic  dehydrogenation  of  the  methyl  ester  with 
selenium  gives  a  mixture  of  two  substances  not  yet 
investigated.  J.  W.  Baker' 

Gleditschia  triacanthos,  Linne.  Chemistry 
of  the  fruit.  L.  E.  Harris  (J.  Amer.  Pharm.  Assoc., 


1930,  19,  117 — 119). — Alcoholic  extraction  of  the 
ground  seeds  of  G.  triacanthos  yielded  9-25%  of  extract, 
from  which  was  isolated  an  oil  (3-19%  of  the  seed) 
having  d25  0-9336,  nf,  1-4685,  saponification  value 
155-2,  iodine  value  (Hanus)  93-9,  and  containing  the 
gly-cerides  of  oleic,  palmitic,  and  stearic  acids. 

E.  H.  Shatu-lks. 

Hydrocyanic  acid  in  vetches.  Its  distribution 
in  the  various  organs  of  the  Leguminoscc- 
Papilionaccai  as  a  cyanogenetic  glucoside.  P. 
GuArin  (Compt.  rend.,  1930,  190,  512— 514).— The 
present  and  previous  observations  (A.,  1929,  362 ; 
this  vol.,  260)  show  that  in  hydrocyanic  acid-contain¬ 
ing  Lcguminosa.’,  the  cyanogenetic  glucoside  may  be 
localised  in  various  entirely'  different  organs,  and 
occasionally  in  one  organ  only.  In  the  vetches  it 
occurs  only  in  the  seeds ;  in  Lotus  it  is  absent  from 
the  seeds,  but  appears  after  germination  in  the 
leaf-like  cotyledons,  and  is  present  in  the  leaf-stalk, 
the  root,andthcflower.  In  Tdragonolobus, Dorycnium, 
and  Bonjeania  the  glucoside  is  absent  from  the  seeds, 
and  does  not  appear  in  the  leaf-like  cotyledons  after 
germination;  it  is  also  completely'  absent  from  the 
leaf-stalks.  On  the  other  hand,  the  cyanogenetic 
glucoside  is  present  at  the  same  time  in  both  the  seeds 
and  the  leaf-stalks  of  Phaseolus  lunatus . 

C.  W.  Shopper. 

Assimilation  of  nitrate  by  asparagus  in 
absence  of  light.  G.  T.  Nightingale  and  L.  G. 
Schermerhorn  (New  Jersey  Agric.  Exp.  Sta.  Bull., 
1928,  No.  476,  1 — 24). — Nitrate  was  reduced  in  the 
roots  to  nitrite  and  ammonia  ;  an  increase  in  aspara¬ 
gine  and  amino-acids  followed.  Assimilation  of 
nitrate  in  darkness  was  accompanied  by'  a  loss  of 
carbohydrate  in  excess  of  that  in  plants  having  no 
external  supply  of  nitrogen.  In  darkness,  absorption 
of  nitrate  continued  to  exhaustion  of  available 
carbohy'drate  and  death ;  death  did  not  ensue  in  the 
absence  of  external  supplies  of  nitrogen.  Below  10° 
transformation  of  nitrate  to  organic  nitrogen  was  slow 
or  absent;  at  20°  it  was  rapid.  Translocation  of 
nitrogen  occurs  below  10°.  Chemical  Abstracts. 

Transport  of  nitrogenous  substances  in  the 
cotton  plant.  III.  Relation  between  longitud¬ 
inal  movement  and  concentration  gradients  in 
the  bark.  E.  J.  Maskei.l  and  T.  G.  Mason  (Ann. 
Bot.,  1930,  44,  1—29  ;  cf.  this  vol.,  260).— When  the 
transport  of  nitrogen  in  the  cotton  plant  is  arrested 
by  ringing  the  stem  near  the  base  and  removing  the 
leaves,  the  negative  nitrogen  gradient  exhibited  in 
respect  of  protein-nitrogen  and  crystalloid  nitrogen 
in  the  bark  increases.  When  the  transport  of 
nitrogen  is  reversed,  the  negative  gradient  increases, 
especially  in  the  inner  half  of  the  bark.  The  normal 
negative  gradient  consists  of  a  static  negative  com¬ 
ponent  dependent  on  stored  nitrogen,  and  a  smaller 
dynamic  positive  component  which  governs  the 
transport  of  nitrogen.  This  latter  dynamic  com¬ 
ponent  becomes  zero  when  transport  is  stopped,  and 
is  reversed  when  transport  is  reversed. 

W.  O.  Kermack. 

Composition  of  plants  containing  methyl 
salicylate  glucosides.  P.  Picard  (Schweiz.  Apoth.- 
Ztg.,  1929,  67,  341;  Chem.  Zentr.,  1929,  ii,  2210).— 
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Invcrtin  indicates  the  presence  of  sucrose  in  Viola 
cornuta,  L.,  and  various  polyoses  in  Viola  gracilis,  L., 
and  Polygala  vulgaris,  L.  Viola  cornuta,  L.,  contains 
violuloside,  CjnHjgO™,  m.  p.  16S-50,  affording  on 
hydrolysis  methyl  salicylate  and  probably  (from  the 
rotation)  an  equimolecular  mixture  of  dextrose  and 
arabinose.  A.  A.  Eldridge. 

Pyrethrum  flowers.  II.  Relation  between 
maturity  and  pyrethrin  content.  III.  Pyre- 
thrin  content  of  different  commercial  varieties. 
0.  B.  Gnadinger  and  C.  S.  Corl  (J.  Amer.  Chem. 
Soc.,  1930,  52,  6S0— 6S4,  684 — 68S). — II.  Determin¬ 
ations  of  the  pyrethrin  content  of  the  flowers  of 
American  P.  roseum  at  various  stages  of  maturity  by 
the  method  previously  described  (B.,  1929,  990)  show 
that  the  content  increases  as  the  flowers  mature. 
The  roots,  stems,  and  leaves  contain  no  pyrethrins 
before  the  flower  buds  are  formed.  The  fully  open 
flowers  of  Japanese  and  Dalmatian  P.  cinerar ice- 
folium  contain  18 — 61%  more  pyrethrins  than  the 
closed  flowers.  The  distribution  of  the  active  prin¬ 
ciples  in  the  Japanese  variety  is :  achenes  (92-4%), 
receptacles  (3-5%),  scales  (2-0%),  disc  and  ray  florets 
(traces). 

111.  The  average  pyrethrin  content  of  various 
grades  of  Japanese  and  Dalmatian  P.  cinerar iaefolium 
is  0-853  and  0-449%,  respectively.  American  P. 
roseum  contains  0-63%  of  pyrethrins.  H.  Burton. 

Occurrence  of  d-nor/soephedrine  in  Catha 
etlulis.  0.  Wolfes  (Arch.  Phartn.,  1930,  268, 
81 — 83). — Extraction  of  the  alkaloids  from  the  leaves 
and  shoots  of  C,  edulis  by  treating  an  alkaline  mixture 
with  benzene  yields  a  mixture  of  cathine,  cathidine, 
and  cathinine,  which  were  incompletely  characterised 
by  Stockman  (A.,  1913,  i,  84).  Cathine  has  been 
separated  from  the  water-soluble  fraction  and  found 
to  be  identical  with  d-nor/soephedrine  (Nagai  and 
Kanao,  A.,  1929,  807).  R.  K.  Callow. 

Biological  significance  of  alkaloids  in  plants. 
B.  Longo  and  C.  Paderi  (Atti  R.  Accad.  Lincci, 
1929,  [vi],  10,  322 — 324). — Alkaloids  act  as  excitants 
on  seeds  and  plants  containing  them,  the  action  being 
non-specific  with  the  seeds  and  specific  with  the 
plants.  T.  H.  Pore. 

Melanins.  H.  Schmalfuss  and  II.  Barthmeyer 
[with  H.  Brandes]  (Z.  indukt.  Abstamm.-Verer- 
bungsl.,  1928,  47,  261—269;  Cheim  Zentr.,  1929,  ii, 
2211), — Experiments  with  pods  of  Vida  faba,  L„ 
showed  that  change  in  enzyme  concentration,  but 
not  that  of  oxygen,  hydrogen  ion,  or  chromogen,  has 
considerable  effect  on  melanin  formation.  Physio¬ 
logical  processes  arrest  the  oxidation  of  the  (probably 
respiratory-functioning)  chromogen  to  melanin. 
Treatment  with  ammonia,  chloroform  or  ether, 
bruising,  or  suitable  drying  accelerates  the  formation 
of  melanin.  A.  A.  Eldridge. 

Physiological  importance  of  the  mineral 
elements  in  plants.  I.  Relation  of  potassium 
to  the  properties  and  functions  of  the  leaf.  W.  O. 
James  (Ann.  Bot.,  1930,  44,  173 — 198). — The  effect 
of  the  application  of  potassium  mamires  to  the  soil 


in  'which  potato  plants  are  growing,  on  the  number, 
area,  weight,  and  water  content  of  the  leaves  and  on 
the  rates  of  starch  formation,  translocation,  and 
senescence  has  been  investigated.  Potassium  sul¬ 
phate  and  “  potash  manure  salts,”  but  not  potassium 
chloride,  decrease  the  number  of  leaves.  Potassium 
chloride  and  “  potash  manure  salts  ”  but  not  potass¬ 
ium  sulphate  bring  about  an  increase  in  the  size  of 
a  selected  leaf.  The  water  content  and  dry  weight 
of  the  leaf  appear  to  be  unaffected  by  the  application 
of  “  potash  manures.”  Starch  formation  per  unit 
leaf  area  increases  significantly  in  response  to  potass¬ 
ium  and  it  is  probable  that  there  is  also  an  increase 
in  the  rate  of  starch  transportation.  Senescence  as 
indicated  by  the  yellowing  of  the  leaves  may  be 
delayed  by  the  application  of  potassium  sulphate. 
“  Coppering  ”  of  young  leaves  is  shown  to  be  related 
to  potassium  deficiency.  W.  0.  Kermack. 

Presence  and  distribution  of  titanium  in 
Phanerogams.  G.  Bertrand  and  V.  Spirt  (Ann. 
Inst.  Pasteur,  1930,  44,  1S5 — 194). — The  titanium 
content  has  been  determined  of  various  parts  of  a 
large  number  of  mono-  and  di-cotyledonous  plants. 
This  element  appears  to  be  widely  distributed  and 
failed  to  be  detected  only  in  certain  special  cases  such 
as  polished  rice  or  the  edible  part  of  the  fruit  of  the 
banana.  The  highest  contents  were  found  in  the 
leaves  and  branches  of  mate  (150  mg.  per  kg.),  the 
whole  seeds  of  cacao  (48-0  mg.  per  kg.),  and  in  rice 
polishings  (24-0  mg.  per  kg.).  W.  0.  Kermack. 

Inorganic  constituents  of  Echinacea.  S.  H. 
Colter  (J.  Amer.  Pharrn.  Assoc.,  1930,  19,  120 — 
121).— The  following  analyses  are  given  :  total  ash 
(on  crude  drug)  7-74%;  water-soluble  ash  1-85% 
(K  16-97%,  S04  13-26%,  CO,  38-39%,  Cl  4-10%); 
■water-insoluble  ash  5-89%  (Ca  13-19%,  Mg  2%, 
Si03  26-2%,  Ec"'  0-827%,  A1  2-19%) ;  acid-insoluble 
ash  3-16%,  and  acid-soluble  ash  4-58%. 

E.  H.  Sharpl.es. 

Micro-determination  of  lipins.  E.  Backlin 
(Biochem.  Z.,  1930,  217,  482— 491).— The  lipin 
solution  is  oxidised  by  a  solution  of  silver  dichromate 
in  sulphuric  acid,  and  the  evolved  carbon  dioxide  is 
absorbed  by  5%  sodium  hydroxide  in  the  burette  of  a 
micro-Van  Slyke  apparatus.  Acid  is  then  run  in  and 
the  volume  of  the  carbon  dioxide  measured  in  the 
same  burette.  Corrections  arc  made  for  aqueous 
vapour  tension  and  for  re-absorption  of  carbon  dioxide 
by  the  liquid.  Using  0-1 — 0-5  mg.  of  lipin  or  fat  the 
error  varies  from  1-3  to  4-3%.  The  method  is  well 
adapted  for  the  determination  of  lipins  from  blood. 

K.  V.  Thimann. 

Specific  colour  reaction  for  histamine.  W. 
Zimmermann  (Z.  physiol.  Chem.,  1930,  186,  260— 
262). — Dilute  solutions  of  histamine  salts  with  small 
amounts  of  cobalt  nitrate,  on  addition  of  alkali  give  a 
violet  precipitate  or  coloration.  The  mixture  is 
decolorised  by  oxidation  {c.g.,  atmospheric  oxygen) 
or  reduction.  The  reaction  is  specific  for  histamine 
and  may  be  used  to  follow  the  putrefactive  decom¬ 
position  of  a  histidine  solution. 

J.  H.  Birkinsiiaw. 
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General,  Physical,  and 

Spectrographic  investigation  of  the  continu¬ 
ous  hydrogen  spectrum.  Y.  Huictjmoto  (Sci. 
Rep.  Tohoku,  1929,  18,  581 — 584). — Examination  of 
the  spectra  from  the  wide  and  narrow  portions  of  a 
■hydrogen  discharge  tube  shows  the  dependence  of 
the  intensity  of  the  Balmer  and  continuous  spectra  on 
the  current  density  in  the  tube.  0.  J.  Walker. 

Energy  distribution  in  the  continuous  hydro¬ 
gen  spectrum.  Y.  Hukumoto  (Sci.  Rep.  Tohoku, 
1929,  18,  585 — 595). — The  energy  distribution  in 
the  continuous  hydrogen  spectrum  from  an  electrode¬ 
less  discharge  tube  is  compared  with  the  known 
energy  distribution  in  the  continuous  spectrum  from 
tungsten  electrodes  sparking  under  water.  The  energy 
intensity  of  the  hydrogen  spectrum  rapidly  increases 
towards  the  ultra-violet  and  probably  has  a  maximum 
value  at  2500  A.  The  under-water  spectrum  is 
independent  of  the  nature  of  the  electrodes,  and 
extends  in  the  short  wave-lengths  to  at  least  1850  A. 

O.  J.  Walker. 

Spectrographic  investigation  of  hydrogen  dis¬ 
charge  tubes.  Y.  Hukumoto  (Sci.  Rep.  Tohoku, 

1929,  18,  597 — 600). — A  preliminary  note  on  the 
investigation  of  the  discharge  spectrum  of  hydrogen 
in  a  special  form  of  discharge  tube  having  a  hole 
either  in  the  neighbourhood  of  one  of  the  electrodes 
or  in  the  middle  of  the  tube.  The  intensities  of  the 
Balmer  lines  and  of  the  secondary  and  continuous 
spectra  of  the  portion  of  the  discharge  which  breaks 
out  through  the  hole  are  compared. 

O.  J.  Walker. 

Variations  in  the  continuous  spectrum  of  the 
hydrogen  molecule  with  the  conditions  of  excit¬ 
ation.  D.  Chalonge  and  N.  T.  ZJs  (Compt.  rend., 

1930,  190,  632 — 634). — The  experiments  of  Chalonge 

and  Lambrey  (A.,  1929,  616)  have  been  extended  for 
pressures  of  2 — 91  mm.  of  mercury  and  discharge 
currents  of  10 — 300  milliamp.  Comparison  of  the 
photomicrometric  curves  of  the  spectra  obtained  for 
varying  conditions  of  excitation  in  polished  and 
unpolished  glass  tubes  showed  differences  attributed 
to  the  catalytic  influence  of  the  latter  (cf.  Wood, 
A.,  1922,  ii,  759).  Apparent  contradictions  to  the 
results  of  Bay  and  Steiner  (Z.  Physik,  1929 — 1930, 
59,  48)  arc  explained.  J.  Grant. 

Moment  of  inertia  of  hydrogen  from  band 
spectra.  H.  H.  Hyman  and  C.  R.  Jeppesen 
(Nature,  1930,  125,  462;  cf.  Hyman  and  Birge, 
A.,  1929,  235). — Using  all  available  data  it  is  found 
that  R,=60-587— 2-7938(r+0-5)-|-l-0500  X  10-2(«+ 
0-5)2— 24-058  X  lO-^r+O-S)3,  the  actual  vibrational 
mm  5 
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energy  levels  being  given  by  r=0,  1,  2,  etc.  This 
gives  P0=59-192  cm.-1  and  using  Birge’s  new  con¬ 
version  factor  (27-66±0-04)  x  10-40,  7o=0-4673  X  KH0 
g.-ern.2  and  ro=0-7500  X 10-8  cm.  It  is  shown  by 
Birge  and  Jeppesen,  however  (cf.  following  abstract), 
that  B0  is  perturbed  and  the  above  value  is  incorrect. 
Hori’s  data  (A.,  1927,  1005)  are  not  in  agreement  with 
his  published  values  for  Bv  and  Dr. 

L.  S.  Theobald. 

Moment  of  inertia  of  hydrogen  from  Raman 
effect.  R.  T.  Birge  and  C.  R.  Jeppesen  (Nature, 
1930,  125,  463).— Rasetti’s  data  (A.,  1929,  1127) 
have  been  critically  analysed  and  give  7?0=59-354 
cm.-1  and  Bl  56-4035  cm.-1  as  compared  with  the 
values  59-40±0,03  and  56-47  published  by  Rasetti. 
The  equation  for  Bv  derived  by  Hyman  and  Jeppesen 
(cf.  preceding  abstract)  gives  cm.-1  The 

value  of  B0  from  the  Raman  effect,  however,  is  0-27% 
greater  than  the  extrapolated  value  from  band  spectra 
and  it  is  concluded  that  there  is  a  perturbation  in  the 
moment  of  inertia  of  the  lowest  vibrational  state  of 
hydrogen.  The  value  of  B0  derived  from  the  Raman 
effect  is  to  be  regarded  as  essentially  correct  and  the 
true  value  of  70  for  hydrogen  is  0-46602  x  10-40  g.-cm.2 
and  of  r0,  0-74891  x  10“®  cm.  L.  S.  Theobald. 

Zeeman  effect  in  the  band  spectrum  of  helium. 
II.  A.  Harvey  (Proc.  Roy.  Soc.,  1930,  A,  126, 
583 — 591 ;  cf.  Curtis  and  Jevons,  A.,  1928,  1066).- — 
Estimates  are  given  of  the  magnitudes  of  the  Zeeman 
patterns  in  He2  bands  of  the  type  3 D — X  2PSU. 
Resolution  into  components  has  not  been  effected. 
In  the  region  photographed  by  Curtis  and  Jevons 
( loc .  cil.)  all  the  three  possible  sub-types  occur  : 

DS - x  Pn,  DTI  - XPII,  and  DA  - X  PII. 

The  effects  in  these  are  widely  different  and  appear 
to  be  intimately  related  to  the  phenomenon  of  uncoup¬ 
ling  of  the  electronic  orbital  angular  momentum  L 
from  the  intemuclear  axis.  When  the  coupling  is 
tight  the  effects  fall  off  rapidly  with  increasing  rota¬ 
tional  quantum  number  K,  whilst  with  complete 
uncoupling  the  effects,  which  are  comparatively  large, 
are  independent  of  K.  The  correspondence  between 
the  two  phenomena  appears  to  be  so  close  that 
the  Zeeman  effect  can  be  taken  as  a  measure  of  the 
uncoupling.  The  results  of  observations  of  the 
Zeeman  effect  for  the  few  bands  of  the  pHe2  (singlet) 
system  which  appear  on  the  plates  are  in  general 
agreement  with  those  for  the  triplet  system.  The 
only  bands  in  the  secondary  hydrogen  spectrum  for 
which  Zeeman  effects  have  been  recorded  (3 DlE  — X 
2P1S)  are  closely  related  to  those  showing  the 
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largest  effect  in  He2,  and  as  in  He,,  these  also  show 
very  pronounced  uncoupling.  L.  L.  Birccjmshaw. 

Second  genus  orbits  for  the  helium  atom.  D. 
B  u chan an  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23, 
III,  227 — 245). — Mathematical.  A  discussion  of  the 
restricted  problem  of  three  bodies  in  which  there  is  a 
central  nucleus  of  finite  mass  attracting  two  mutually 
repellent  “  electrons  ”  of  infinitesimal  mass.  With 
certain  proportionality  factors  this  represents  the 
helium  atom.  The  construction  of  the  “  second 
genus  ”  orbits  of  two  dimensions  in  the  vicinity  of 
the  arc  orbits  is  discussed.  The  forces  of  attraction 
and  repulsion  are  assumed  to  vary  according  to  the 
inverse  square  law,  and  the  method  of  treatment  is 
that  of  classical  mechanics.  J.  W.  Smith. 

Nuclear  moment  of  lithium.  S.  Goudsmit  and 
L.  A.  Young  (Nature,  1930,  125,  461 — 462). — The 
nuclear  magnetic  moment  of  lithium  is  not  large  and 
the  wide  liyperfino  structure  results  from  the  presence 
of  a  single  Is  electron.  L.  S.  Theobald. 

Bands  of  lithium  hydride  and  lithium.  W. 
Weizel  (Z.  Physik,  1930, 60, 599 — 602). — Nakamura’s 
(this  vol.,  124)  upper  term  in  the  lithium  hydride 
bands  is  regarded  as  a  pc1! -term.  Striking  anomalies 
are  explained  by  Z- decoupling.  R.  A.  Morton. 

Band  system  with  diatomic  carbon  vapour. 
H.  Kopfermann  and  H.  Schweitzer  (Z.  Physik, 
1930,  61,  87 — 94). — The  band  system  previously 
observed  by  Deslandres  and  D’Azambuja  has  been 
obtained  with  greater  intensity  by  using  a  vacuum 
carbon  arc.  The  fine  structure  of  the  spectrum  was 
investigated,  and  a  table  of  the  frequencies  of  the 
lines  observed  is  given.  The  spectrum  corresponds 
with  a  HI-HI  transition  of  the  diatomic  carbon 
molecule.  A.  J.  Mee. 

Sodium  and  magnesium  spark  lines  in  the  far 
ultra-violet,  and  the  quantitative  application 
of  the  irregular  doublet  law  to  isoelectronic 
sequences.  J.  E.  Mack  and  R.  A.  Sawyer  (Physical 
Rev.,  1930,  [ii],  35,  299— 308).— The  lines  of  sodium 
and  magnesium,  including  new  levels  in  Na  m, 
Mg  iv,  and  Mgv,  identified  through  the  transition 
2s  < —  2 p,  and  the  relativistic  screening  numbers  for 
oxygen-like  and  fluorine-like  systems  are  tabulated. 
The  relativistic  screening  number  o2  {L21L^)  is  3-19 
for  Z— 10,  11 ;  the  difference  from  the  value  3-49  for 
heavier  atoms  is  probably  due  to  outer  screening. 
Wentzel’s  result  for  the  first  order  screening  number 
cq  in  X-rays  is  applied  instead  of  the  usual  qualitative 
form  of  the  irregular  doublet  law  to  determine  the 

rate  of  dependence  of  the  transition  energy  2s22jps  -< - 

2s2p6  on  Z  in  the  fluorine-like  isoelectronic  sequence ; 
the  high  result  49  X  103  cm.-1  is  verified  by  the  new 
Na  in  and  Mg  iv  data.  N.  M.  Bligh. 

Structure  of  resonance  line  groups  of  sulphur 
vapour.  P.  Swings  (Bull.  Acad.  Polonaise,  1929, 
A,  616 — 620;  cf.  this  vol.,  124).— The  doublet  series 
previously  reported  were  examined  with  high  dis¬ 
persion  and  shown  to  be  simple  rotation  doublets. 
Several  groups  of  luminescence  lines,  doublets,  and 
multiplets  were  examined  with  high  dispersion,  and 
weak  lines  in  addition  to  the  intense  lines  were  found. 
Intensity  variations  between  components  of  a  group 


were  observed  in  the  resonance  spectrum  at  different 
temperatures  and  pressures.  N.  M.  Bligh. 

Absorption  of  light  by  chlorine,  bromine,  and 
their  gaseous  mixtures.  L.  T.  M.  Gray  and 
D.  W.  G.  Style  (Proc.  Roy.  Soc.,  1930,  A,  126,  603— 
612).— Statements  made  by  Allmand  (cf.  A.,  1925,  ii, 
1074)  and  by  Weigert  and  Brodmann  {ibid.,  1075)  to 
the  effect  that  the  absorption  of  chlorine  is  dependent 
on  the  incident  intensity  and  on  the  nature  of 
the  source  of  light  have  been  tested  and  are  not 
confirmed.  It  is  concluded  that  the  extinction  co¬ 
efficients  of  von  Halban  and  Siedentopf  (A.,  1923, 
ii,  48,  105)  can  be  applied  to  pure  chlorine  over  a 
reasonable  pressure  range.  The  extinction  coefficients 
of  bromine  vapour,  for  wave-lengths  from  240  to 
580  gg,  have  been  obtained  by  means  of  a  quartz 
monochromator,  thermopile,  and  Paschen  galvano¬ 
meter,  using  a  mercury  arc  as  the  source  of  light. 
Measurements  of  the  transmission  of  chlorine- 
bromine  light-filters,  containing  an  excess  of  liquid 
bromine,  demonstrate  the  existence  of  bromine 
chloride  in  mixtures  of  gaseous  bromine  and  chlorine. 
The  results  suggest  that  the  differences  between  the 
transmission  of  chlorine-bromine  mixtures  as  measured 
by  the  photographic  and  galvanometric  methods  are 
probably  due  to  varying  degrees  of  photodecom¬ 
position  of  bromine  chloride,  the  variations  being 
due  to  differences  in  light  intensity.  The  extinction 
coefficients  of  the  compound  have  been  estimated 
for  the  chief  mercury  arc  lines  below  300  gg.  The 
equilibrium  constant  is  estimated  as  about  0-03. 

L.  L.  Biroumshaw. 

Absorption  spectrum  of  bromine  vapour  be¬ 
tween  6117  and  6309  A.  (Miss)  M.  B.  Hays  (J. 
Franklin  Inst.,  1929,  208,  363 — 369).— The  first  and 
second  order  spectra  given  by  a  14-ft.  Rowland  grating 
were  used.  Band  heads  given  by  Nakamura  (cf.  A., 
1929, 625)  at  6200  and  6211  A.  are  shown  to  be  branches 
of  the  band  at  6150  A.  Individual  lines  are  resolved 
except  near  the  band  heads.  A.  B.  D.  Cassie. 

Nuclear  moment  of  bromine.  T.  L.  de  Bruin 
(Naturwiss.,  1930,  18,  265,  and  Nature,  1930,  125, 
414).— The  strong  lines  at  6632,  6560,  6351,  and 
6149  A.  in  the  arc  spectrum  of  bromine  are  combin¬ 
ations  of  a  ,lPsl 2  ground  level  and  appear  as  quadru¬ 
plets  with  decreasing  frequency  differences  and 
intensities.  Taking  the  values  3/2  and  5/2  for  i  and  j, 
respectively,  the  separations  in  the  four  levels  are 
obtained.  The  observed  ratio  of  4:2-7  :  1-7  is  in 
fair  agreement  with  the  theoretical  value,  4:3:2. 
It  would  appear  that  i,  the  nuclear  momentum,  has 
the  value  3/2.  W.  R.  Angus. 

Absorption  of  electrically  excited  cadmium, 
zinc,  and  thallium  vapours.  G.  HokpaiANN'  (Z‘. 
Physik,  1930,  60,  457 — 463).— Cadmium  and  zinc 
triplet  fines,  due  to  absorption  from  the  metastable 
23P0  and  23P2  levels,  appear,  and  at  40S°,  absorption 
from  the  labile  level,  23P1,  is  almost  equally  intense. 
Thus  the  labile  level  23P1  has  a  comparatively  long  fife, 
as  Prokofiev  (A.,  1928,  1309)  inferred  for  fight  atoms 
from  dispersion  measurements.  Thallium  absorbs 
from  the  22P3,2  metastable  level.  Absorption  by 
metastable  cadmium  atoms  is  greatest  with  an  inert 
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gas  in  the  tube,  less  with  nitrogen,  and  zero  with 
hydrogen.  A.  B.  D.  Cassie. 

New  resonance  series  of  selenium.  (Mlle.) 
H.  Grunbaum  (Bull.  Acad.  Polonaise,  1929,  A,  611 — 
615). — Two  new  resonance  series  excited  by  the 
calcium  lines  X  3934  and  3969  A.  were  found ;  they  are 
in  agreement  with  Rosen’s  frequency  relation  (cf.  A., 
1927,  608).  Intensities  and  calculated  and  observed 
frequencies  are  tabulated.  The  absorption  of  the 
exciting  radiation  corresponds  with  transitions  from 
the  normal  state  of  the  molecule  n= 8  to  the  excited 
states  n'~ 5  and  4  for  the  radiations  X  3934  and 
3969  A.,  respectively.  N.  M.  Bligh. 

Second  spectrum  of  xenon  in  the  spectral 
interval  9000 — 6000  A.  G.  Dejardin  (Compt. 
rend.,  1930, 190,  580 — 582). — Excitation  by  means  of 
an  electrodeless  oscillating  discharge  (Bloch,  Bloch, 
and  Dejardin,  A.,  1924,  ii,  286),  which  enables  spark 
and  arc  lines  to  be  differentiated,  has  been  applied 
to  xenon.  With  the  exception  of  X  6370  and  6238  A. 
the  lines  obtained  belong  to  the  X  h  spectrum  and  fall 
into  two  groups  X  5900 — 7000  and  7000 — 9000  A. 
obtained  on  plates  sensitised  with  pinacyanol  and 
dicyanine,  respectively.  J.'  Grant. 

New  lines  of  samarium  in  the  arc  spectrum 
at  normal  pressure  between  X  3100  and  2200  X. 
S.  Pina  de  Rubies  (Anal.  Pis.  Quim.,  1930,  28,  212 — 
222).— See  A.,  1929,  479,  617. 

Spectral  emission  of  mercury  arcs  in  quartz. 
A.  Andant  and  J.  Lecomte  (J.  Phys.  Radium,  1930, 
[vii],  1,  65 — 76). — The  relative  intensities  of  the 
principal  lines  emitted  by  mercury-vapour  lamps  of 
various  designs  and  functioning  under  different 
conditions  were  found.  With  determinations  from 
the  yellow  doublet  up  to  2536  A.  it  was  found  that 
for  the  same  arc  the  intensity  of  radiation  emitted 
changes  greatly  with  the  arrangement  of  apparatus, 
especially  with  the  voltage  at  the  terminals.  For 
two  different  arcs  and  for  the  same  spectral  line  an 
identical  variation  in  each  lamp  does  not  produce  the 
same  effect  on  the  emission.  A.  J.  Mee. 

First  spark  spectrum  of  mercury  Hg  II. 
G.  Dejardin  and  R.  Ricard  (Compt.  rend.,  1930, 
190,  634 — 635). — The  combinations  suggested  by 
Nando  (A.,  1929,  1352)  are  not  sufficiently  justified, 
since  they  include  a  number  of  lines  which  according 
to  the  electrodeless  discharge  method  (this  vol.,  3S9) 
probably  belong  to  the  Hg  iii  and  Hg  rv  spectra. 

J.  Grant. 

Excitation  of  mercury  by  means  of  collisions 
with  slower  sodium  ions.  B.  Kirchstein  (Z. 
Physik,  1930,  60,  1S4— 195).— Excitation  of  the 
mercury  line  2537  A.  can  be  detected  as  a  result  of 
collisions  of  mercury  atoms  with  sodium  ions  of 
voltages  down  to  35.  Quantitative  experiments 
indicate  that  for  50-volt  ions  one  collision  out  of  106 
causes  excitation.  R.  A.  Morton. 

Theoretical  interpretation  of  the  hyperfine 
structure  in  singly-ionised  thallium,  T1  n.  H.  E. 
White  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  68—71).— 
Practically  all  the  observed  terms  in  T1  ii  have 
251/26s  as  a  limit  and  therefore  in  scries  all  of  the 
fine  structures  must  approach  in  width  the  ~^1I2 


separation.  The  large  fine-structure  separations  are 
due  primarily  to  the  65  electron.  F.  G.  Tryhorn. 

Structure  of  the  Pb  iv  spectrum.  A.  S.  Rao 
and  A.  L.  Narayan  (Z.  Physik,  1930,  61, 149—150).— 
A  table  showing  the  regular  doublet  terms  in  the 
Pb  rv  spectrum  is  given.  A.  J.  Mee. 

Excitation  of  the  spectrum.  L.  S.  Ornstein 
(J.  Franklin  Inst.,  1929,  208,  5S9 — 594). — An  account 
of  work  published  elsewhere  (cf.  A.,  1929, 4 ;  Peteri  and 
Elenbaas,  ibid.,  732).  C.  A.  Silberrad. 

Method  of  horizontal  comparison  in  the  loca¬ 
tion  of  spectra  of  elements.  II.  K.  Majumdar 
(Indian  J.  Physics,  1930,  4,  359 — 365). — The  linear 
relation  previously  found  (cf.  A.,  1928,  1296)  between 
the  frequency  of  the  corresponding  multiplets  of  the 
successive  elements  for  the  L.2M2  — X  L2M1  and 
M2N2  — >  JHoiV'i  transitions  is  not  found  to  hold 
exactly  for  the  more  complex  case  of  the  L2M2  ■ — >- 
L2M2  and  M2N3  — x  M2N2  transitions ;  "also  the 
multiplets  in  the  latter  case  for  some  elements  are 
found  to  be  more  irregularly  distributed  about  the 
mean  than  in  the  first  case.  The  successful  use  in 
the  location  of  spectra  of  the  curves  obtained  is 
mentioned,  and  the  predicted  positions  of  some 
unclassified  spectra  are  shown.  H.  A.  Jahn. 

Early  stages  of  electric  sparks.  E.  0.  Law¬ 
rence  and  F.  G.  Dunnington  (Physical  Rev.,  1930, 
[ii],  35,  396 — 407). — With  the  Kerr-cell  electro- 
optical  shutter  adapted  by  Beams  (cf.  A.,  1926,  1069) 
which  allows  exposure  times  as  short  as  4  x  lO*8  sec. 
the  early  stages  of  sparks  between  electrodes  of 
zinc,  cadmium,  and  magnesium  were  investigated. 
During  50  X 10-3  sec.  after  the  beginning  of  the  sparks, 
the  spark  doublet  lines  3<73,2— 4/i,2  had  widths  of 
45  A.  for  zinc  and  30  A.  for  cadmium  and  magnesium ; 
the  luminosity  of  the  metallic  vapours  spreads  from 
the  electrodes  with  respective  speeds  XlO5  of  2T, 
1*5,  and  1-2  cm.'/sec.,  and  the  discharge  is  confined 
to  a  filament  having  a  cross-section  at  the  anode 
of  oxlO-4  cm.2,  broadening  to  four  times  this  size 
at  the  cathode.  The  discharge  current  density  is 
estimated  to  reach  the  value  T7  X 10G  amp. /cm.2 
Assuming  broadening  due  to  the  Stark  effect  of  inter¬ 
ionic  fields,  the  inter-ionic  field  was  calculated  as  106 
volts/cm. ;  the  average  separation  of  the  ions  is  3-8  X 
10~7  cm.,  corresponding  with  ionisation  of  one  third 
of  the  molecules  in  the  discharge  path,  in  agreement 
with  one  half  of  the  discharge  current  being  carried 
by  the  positive  ions  moving  towards  the  cathode 
with  the  observed  velocity  of  2-lxlO5  cm. /sec. 
Temperature  estimations  of  the  early  periods  of  the 
spark  by  four  methods  lead  to  values  of  the  order 
10,000°  Abs.,  indicating  thermal  ionisation  as  an 
important  feature  of  the  discharges. 

N.  M.  Bligii. 

Duration  of  metastable  states.  J.  M.  Ander¬ 
son  (Canad.  J.  Res.,  1930,  2,  13—25;  cf.  Meissner 
and  Graffunder,  A.,  1928,  212;  Zemansky,  A.,  1929, 
1122). — Mathematical.  Assumptions  as  to  the 
efficiency  of  collisions  and  the  interaction  of  two 
metastable  states  are  specified  and  the  half-value 
time  of  absorption  from  metastable  electronic  atomic 
states  is  calculated  on  the  hypothesis  that  the  whole 
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decay  is  due  to  collision  phenomena.  The  probability 
of  an  exchange  is  shown  to  depend  on  the  absolute 
value  of  the  energy  difference  between  the  states  con¬ 
cerned.  Results  for  helium,  neon,  and  argon  at 
normal  and  very  low  temperatures  show  fair  agree¬ 
ment  with  experimental  values.  The  energy  toler¬ 
ance  of  a  quantum  transition  is  estimated  at  from 
2  x  10-7  to  2  x  10-5  volt.  N.  M.  Bligii. 

Axiality  of  light  emission  and  atomic  structure. 
IV.  Dissymmetry  of  light  emission  from  the 
effect  of  an  electric  field.  V.  Dissymmetry  of 
light  emission  in  the  axial  effect  of  canal  rays. 
J.  Stark  (Ann.  Physik,  1930,  [v],  4,  607 — 664, 
665 — 684).— IV.  Dissymmetry  is  indicated  by  the 
displacement  of  components  and  their  relative 
intensities  in  parallel  and  perpendicular  electric 
fields.  For  all  the  series  lines  of  hydrogen  investig¬ 
ated  up  to  the  present,  and  for  the  components  of  the 
Balmer  hydrogen  lines,  the  intensity  of  the  component 
displaced  towards  the  red  is  less  than  that  of  the 
component  displaced  towards  the  violet,  when  the 
emission  is  in  the  direction  of  the  electric  field.  When 
the  emission  is  perpendicular  to  the  field  the  opposite 
is  the  case,  the  intensity  of  the  component  displaced 
towards  the  red  being  greater  than  that  of  the  com¬ 
ponent  displaced  towards  the  violet.  According  to 
this,  the  intensity  of  emission  of  a  hydrogen  series  line 
displaced  towards  the  red  in  the  field  is  smaller  in  the 
direction  of  the  field  than  perpendicular  to  it,  and 
inversely  for  the  violet  component.  For  the  greater 
number  of  hydrogen  series  lines  investigated  the  in¬ 
tensity  ratio  of  two  symmetrical  components  in  the 
perpendicular  emission  has  a  value  greater  than  1,  and 
approximately  equal  to  the  reciprocal  of  the  ratio  in 
the  parallel  emission.  There  are,  however,  special 
cases.  In  the  case  of  helium  very  similar  results  were 
obtained. 

V.  The  connexion  between  the  effects  in  the  electric 
field  and  for  canal  rays  is  investigated,  and  the 
accuracy  of  previous  methods  is  examined.  Observ¬ 
ations  were  made  with  hydrogen  lines,  and  with 
helium  lines  of  which  the  intensity  for  perpendicular 
fields  is  greater  than  for  parallel  fields,  and  for  the 
converse  lines.  It  was  found,  also,  that  the  mercury 
4359  line  was  displaced  towards  the  violet  by  an 
electric  field  in  a  similar  way  to  the  helium  lines. 
The  results  of  former  determinations  are  collected, 
and  it  is  shown  that  there  is  general  agreement  between 
the  sign  of  the  dissymmetry  in  the  axial  effect  of 
canal  rays,  and  also  in  the  effect  of  the  electric  field. 

A.  J.  Mee. 

Spectral  intensity  and  groove  form  of  the 
diffraction  grating.  (Miss)  J.  E.  Rosenthal 
(J.  Opt.  Soc.  Amer.,  1930,  20,  87— 96).— A  general 
expression  is  deduced  for  the  intensity  of  light  of 
any  wave-length  diffracted  by  a  triangular  groove. 

C.  W.  Gibby. 

Impeded  glow  discharge.  A.  Gunter-Schulze 
(Z.  Physik,  1930,  61,  1 — 14). — The  anomalous  fall  of 
potential  at  the  cathode  in  the  case  of  a  glow  dis¬ 
charge  when  a  plane  larger  than  the  anode  is  placed  at 
a  small  distance  from  it,  and  parallel  to  it,  so  that  the 
discharge  was  impeded,  was  investigated.  It  was 
found  that  with  hydrogen,  oxygen,  and  helium,  the 


potential  drop  at  the  cathode  decreases  first,  reaches 
a  minimum,  and  then  rapidly  rises  as  the  anode 
distance  increases.  As  long  as  the  potential  drop 
falls,  the  edge  of  the  glow  approaches  the  anode,  and 
as  soon  as  it  rises,  the  glow  recedes.  For  neon,  the 
cathode  drop  increases  with  approaching  anode  at  the 
start.  Nitrogen  and  argon  occupy  an  intermediate 
position.  According  to  the  size  of  the  cathode  drop 
there  is  an  initial  increase  or  decrease.  For  all  the 
gases  it  is  possible  by  approaching  the  anode  suffi¬ 
ciently  closely  to  extinguish  the  glow  altogether. 
For  large  gas  pressures  the  glow  disappears  in  the 
neighbourhood  of  a  cathode  drop  of  600  volts. 

A.  J.  Mee. 

New  phenomena  in  the  annular  spark.  N. 
Siracusano  (Atti  R.  Accad.  Lincei,  1930,  [vi],  11, 
64 — 69). — A  study  has  been  made  of  the  annular  dis¬ 
charge  produced  with  a  copper  spiral  under  low 
pressure,  by  means  of  an  intermittent  high  tension. 
With  very  low  gas  pressure  the  discharge  consisted 
of  two  annular  glows  lying  in  planes  parallel  to  the 
plane  of  the  spiral.  The  distance  between  the  two 
glows  increased  with  increase  in  the  intensity  of 
excitation.  The  spark  disappeared  on  short-circuit¬ 
ing  the  spiral.  The  nature  of  the  discharge  changes 
suddenly  when  the  explosive  gap  in  the  oscillating 
circuit  was  reduced  below  2  mm.  The  most  remark¬ 
able  observation  was  that  as  the  intensity  of  excitation 
was  reduced  the  globe  containing  the  spiral  became 
filled  with  a  pale  green  luminosity  which  persisted  for 
periods  up  to  15  min.  after  the  excitation  had  ceased. 

F.  G.  Tryhorn. 

Reflexion  of  long  wave-length  X-rays  at  a 
plane  mirror.  J.  Thibaud  (J.  Phys.  Radium, 
1930,  [vii],  1,  37 — 48). — The  reflexion  of  the  Xa-rays 
of  carbon  at  a  glass  mirror  has  been  investigated  by 
Dershem  (Physical  Rev.,  1929,  34,  1015),  and  this 
work  is  here  corrected.  Using  a  glass  mirror,  and 
radiation  of  wave-length  44-9  A.,  the  Kallmann-Mark 
dispersion  formula  leads  to  the  result  8=1—  n= 
5-73  X 10-3,  where  n  is  the  refractive  index  of  the 
medium.  This  takes  into  account  discontinuities  in 
the  absorption  of  the  dispersion  medium.  The 
above  result  is  of  the  same  order  as  that  obtained  by 
using  the  simplified  formula  of  Drude  and  Lorentz. 
The  intensity  of  reflexion  was  calculated  as  a  function 
of  the  angle  •  of  incidence,  taking  absorption  into 
account.  A  series  of  curves  is  drawn  for  different 
values  of  the  coefficient  of  extinction,  K,  and  8.  It 
is  possible  to  determine  with  accuracy  the  limiting 
angle  Qm=  V28  from  the  experimental  reflexion  curves. 

A.  J.  Mee. 

Critical  potentials  for  the  excitation  of  soft 
X-rays  from  iron.  (Miss)  A.  C.  Davies,  F. 
Horton,  and  (Miss)  E.  Blundell  (Proc.  Roy.  Soc., 
1930,  A,  126,  661— 674).— :It  is  suggested  that  the 
complexity  of  the  critical  potentials  for  soft  X-rays 
and  the  difficulties  of  con-elating  them  with  atomic 
levels  might  be  due  to  the  surface  arrangement  of 
atoms,  with  the  underlying  idea  that  the  close  packing 
of  the  atoms  in  a  solid  might  influence  the  orbits  of 
the  less  deeply-seated  electrons  within  the  atoms. 
A  study  has  been  made  of  the  critical  potential 
curves  for  the  photo-electric  effect  of  soft  X-radiation 
over  the  region  0 — 220  volts,  using  an  iron  target 
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maintained  at  various  temperatures  (cf.  A.,  1926,214). 
The  nature  of  the  break  locating  a  definite  critical 
potential  on  different  curves  of  the  same  range  is  not 
always  the  same,  even  although  the  existence  of  the 
break  is  obvious  and  is  shown  at  the  same  voltage  on 
the  curve  (cf.  Thomas,  A.,  1926,  104).  A  number  of 
new  critical  points  are  found  between  112  and  165 
volts ;  these  first  appeared  when  the  target  was 
bombarded  while  red  hot,  and  most  of  them  persist 
in  the  curves  taken  under  various  conditions  of  the 
target  subsequent  to  the  bombardment  during  heating. 
The  only  critical  potential  for  which  the  evidence 
suggests  a  dependence  on  the  target  being  hot  for  its 
appearance  is  one  occurring  at  about  201  volts.  Ex¬ 
cept  for  the  point  at  201  volts,  there  is  no  evidence 
for  any  connexion  between  the  critical  potentials 
and  the  magnetic  condition  of  the  target,  or  between 
the  critical  potentials  and  the  temperature  as  such. 

L.  L.  Bircumshaw. 

New  weak  lines  in  the  K-series  of  the  elements 
from  vanadium  to  yttrium.  H.  Beuthe  (Z.  Physik, 
1930,  60,  603 — 616). — Two  hitherto  unknown  fines  in 
the  A-series  of  the  elements  from  vanadium  to  yttrium 
have  been  observed,  one  fine  lying  on  the  short-wave 
side  of  the  corresponding  absorption  edge  for  the 
elements  nickel  to  vanadium.  The  X- values  for  these 
fines  depend  then  on  the  type  of  chemical  Unking. 
These  and  all  other  “  forbidden  ”  lines  of  the  A -ray 
spectrum  can  be  regarded  as  the  sum  or  difference 
of  two  known  fines,  e.g.,  the  two  observed  A-lines 
as  Acq+Lcq  or  Kot.+Ll.  It  is  assumed  that  the 
appearance  of  these  fines  is  connected  with  the  lack 
of  two  and  more  electrons  in  different  levels  of  the 
same  atom.  R.  A.  Morton. 

Influence  of  chemical  linking  on  the  if-X-ray 
emission  spectrum  of  sulphur.  0.  Lundquist 
(Z.  Physik,  1930,  60,  642 — 651). — Tree  sulphur  is 
characterised  by  the  intensity  maxima  in  the  A-scries  : 

5020-9,  (3X  5013-2;  a.  5361-02,  ^  5363-99  X.  In 
order  to  determine  the  role  of  chemical  finking  a  large 
number  of  sulphides  and  sulphates  has  been  studied 
under  high  dispersion,  the  plates  being  measured  by 
means  of  a  registering  photometer.  The  majority  of 
the  sulphides  exhibit  the  lines  with  unchanged 
wave-length,  but  those  of  chromium,  zinc,  cadmium, 
lead,  strontium,  and  barium  show  a  more  or  less 
marked  loss  of  definition,  the  two  maxima  being 
replaced  by  a  single  one  near  5017 — 5018.  The 
lines  are  shown  by  all  the  sulphides  studied,  the  wave¬ 
lengths  being  unchanged.  The  sulphates  fall  into 
two  groups,  in  one  of  which  the  p1|3x  lines  are  un¬ 
changed  and  in  the  other  the  line  is  unchanged 
but  px  is  shifted  to  5014-3 — 5014-8.  For  the  tqa2 
fines  the  sulphates  vary  considerably  in  intensity 
but  not  in  position;  the  S04  oq  and  a2  lines  also 
appear.  R.  A.  Morton. 

Relativistic  /./-doublet  in  the  X-ray  region.  J. 
Zahradnicek  (Z.  Pliysik,  1930,  60,  712 — 715). — The 
screening  factor  s  used  for  the  relativistic  A-doublet 
in  the  formula  for  the  wave  numbers  of  hydrogen- 
'ike  spectra  has  been  calculated.  The  results  indicate 
.that  s  is  a  function  of  the  atomic  number. 

R.  A.  Morton. 


Theory  of  the  Zeeman  effect  for  salts  of  the 
rare  earths.  H.  Bethe  (Z.  Physik,  1930,  60,  218 — 
233). — Quantum  mechanical  methods  enable  certain 
special  assumptions  to  be  eliminated  without  loss  of 
complete  qualitative  agreement  with  experimental 
data.  R.  A.  Morton. 

Zeeman  effect  of  the  green  auroral  line.  A. 
Rubinowicz  (Naturwiss.,  1930,  18,  227). — Polemical 
against  McLennan  and  Sommer.  No  possible  deci¬ 
sion  can  be  reached  by  longitudinal  observation.  By 
transverse  observation  fines  corresponding  with 
Ams^l,  ff;2  changes  are  observed.  The  fines  corre¬ 
sponding  with  Am=0  are  missing,  but  appear  in 
oblique  observation.  The  green  auroral  line  is 
attributed  to  a  quadrupole  moment  and  it  is  possible 
to  work  out  a  k  doublet  with  normal  and  a  a  doublet 
with  two-fold  splitting.  J.  Farqgharson. 

Quantitative  spectral  analysis  of  the  sun's 
atmosphere.  V.  Ambarzumian  (Z.  Physik,  1930, 
60,  255 — 268). — Mathematical.  R.  A.  Morton. 

Theory  of  absorption  lines  in  stellar  atmo¬ 
spheres.  V.  Ambarzumian  (Z.  Physik,  1930,  61, 
151 — 152). — A  relationship  between  the  intensity 
within  a  spectral  line  and  other  physical  quantities 
in  stellar  atmospheres  is  given.  A.  J.  Mee. 

Electrical  breakdown  of  gases.  W.  Rogowski 
(Naturwiss.,  1930,  18,  246 — 247). — The  mechanism 
of  the  breakdown  of  gases  under  high  potentials  is 
discussed.  A.  J.  Mee. 

Electrostatic  electron  emission  on  illumination 
of  metal  surfaces.  L.  Rosenkewitsch  (Natur¬ 
wiss.,  1930,  18,  226). — Theoretical.  An  equation  is 
deduced  for  the  intensity  of  the  stream  of  electrons 
emitted  from  a  metal  surface  in  an  applied  electric 
field,  when  there  is  insufficient  illumination  for  other 
photo-effects.  By  means  of  this  equation  conditions 
were  so  chosen  that  the  effect  could  be  investigated. 

J.  Farquharson. 

Energy  losses  of  electrons  in  mercury  vapour. 
D.  C.  Rose  (Nature,  1930,  125,  460— 461).— The 
effects  of  collisions  with  mercury  atoms  of  electrons 
of  energies  of  8,  18-4,  34-6,  and  49  volts  have  been 
investigated.  Inelastic  peaks  have  been  identified 
at  energy  losses  of  4-9,  6-7,  9-2,  10-4,  11-5,  and  13-5 — 
14  volts.  Their  significance  is  discussed. 

L.  S.  Theobald. 

Mechanism  of  electron  liberation  at  the  cathode 
of  a  glow  discharge.  M.  Steenbeck  (Wiss.  Veroff . 
Siemens-Konz.,  1929,  8,  [2],  94 — 96). — The  possibility 
of  the  electron  emissions  being  due  to  a  strong 
electric  field  between  the  cathode  surface  and  an 
adsorbed  layer  of  positive  ions  has  been  investigated. 
Such  a  field  would  affect  the  surface  tension  of  a  drop 
of  mercury  used  as  the  cathode.  The  decrease  is 
calculated  and  it  is  photographically  shown  that  such 
a  decrease  in  surface  tension  does  not  take  place. 
As  a  corollary  it  follows  that  the  discharge  of  a  posi¬ 
tive  ion  at  the  cathode  must  take  place  in  less  than 
10-4  sec.  W.  E.  Downey. 

Spatial  distribution  of  photo-electrons.  S.  E. 
Szczeniowski  (Physical  Rev.,  1930,  [ii],  35,  347 — 
374). — Mathematical.  The  perturbation  of  a 
hydrogen-like  atom  by  a  plane  polarised  electro- 
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magnetic  wave  is  considered  on  Dirac’s  equation,  and 
perturbed  wave  functions  are  obtained,  leading  to  a 
formula  for  the  spatial  distribution  of  the  photo- 
electrons  (cf.  Carrelli,  A.,  1929,  1121). 

N.  M.  Bligh. 

Determination  of  atom  factors  by  means  of 
electrons.  H.  Mark  and  It.  Wierl  (Z.  Physik, 
1930, 60, 741 — 753). — Wave  mechanics  shows  reflexion 
of  electrons  by  crystal  planes  to  be  similar  to  reflexion 
of  X-rays.  Relative  values  of  the  intensity  of  re¬ 
flexion  of  electrons  from  crystal  faces  in  thin  metal 
films  were  measured  photographically  for  aluminium, 
silver,  and  gold.  The  corresponding  atom  factors 
were  calculated.  Agreement  with  Bethe’s  theoretical 
calculations  (A:,  192S,  1303)  is  satisfactory. 

A.  B.  D.  Cassie. 

Quantum  theory  of  electrons.  H.  Mandel  (Z. 
Physik,  1930,  60,  782 — 794). — Mathematical. 

A.  B.  D.  Cassie. 

Number  of  dispersion  electrons  in  sodium 
and  lithium  vapours.  B.  Trvmpy  (Z.  Physik, 
1930,  61,  54 — 60). — The  intensities  of  the  series  lines 
of  sodium  and  lithium  can  be  calculated.  The  calcul¬ 
ation  is  taken  up  to  the  fifth  member  of  the  principal 
series  of  these  elements.  The  theoretical  /-value  is 
in  agreement  with  earlier  observations. 

A.  J.  Mee. 

Elementary  processes  of  ionic  and  electronic 
collisions.  H.  Kallmann  and  B.  Rosen  (Z.  Physik, 
1930,  61,  61 — 86). — The  recombination  of  ions  in 
different  gases  was  investigated.  The  ions  used  were 
He+,  Ne+,  A+,N2+,  N+,  02+,  0+,  C+,  CO+,  C02+,  in 
helium,  argon,  nitrogen,  carbon  monoxide,  carbon 
dioxide,  ammonia,  and  mercury  vapour.  There  is 
good  recombination  if  the  neutralisation  energy  of 
the  ions  is  in  approximate  agreement  with 'the 
ionisation  energy  of  the  gases.  A.  J.  Mee. 

Electron  waves.  C.  J.  Davisson  (J.  Franklin 
Inst.,  1929,  208,  595—604). — An  account  of  recent 
work  on  the  diffraction  of  electrons  by  crystals  is 
given.  When  a  stream  of  electrons  of  velocity  130 
volts  is  directed  against  a  nickel  crystal  at  an  angle 
of  44°,  the  distribution  of  the  electrons  scattered  in 
the  plane  of  incidence  shows  three  maxima,  one  being 
the  analogue  of  the  Bragg  X-ray  beam,  the  other  two 
in  full  agreement  with  the  hypothesis  that  the  beam 
of  electrons  suffers  “refraction”  on  entering  and 
leaving  the  metal.  C.  A.  Sub  bread. 

Electron  and  positive-ion  emission  from  tung¬ 
sten,  molybdenum,  and  tantalum  incandescent 
filaments  in  potassium  vapour.  (Fbl.)  E.  Meyer 
(Ann.  Physik,  1930,  [v],  4,  357 — 386).— The  electron 
and  positive-ion  emission  for  different  potassium 
vapour  pressures  has  been  studied  as  a  function 
of  temperature,  using  tungsten,  molybdenum,  and 
tantalum  filaments.  The  curves  are  of  the  same  type 
as  those  already  recorded  for  tungsten  in  potassium, 
rubidium,  and  c cesium  vapours.  The  electron  emis¬ 
sion  reaches  a  maximum  which  occurs  at  the  same 
filament  temperature  under  different  potassium 
vapour  pressures.  Using  different  metals,  the  electron 
emission  from  potassium  films  varies  greatly  with 
the  nature  of  the  supporting  material.  This  effect  is 
not,  as  Langmuir  has  assumed,  determined  by  the 


difference  between  the  ionisation  potential  of  the 
alkali  metal  and  the  work  of  escape  of  the  support 
metal.  It  depends  on  the  surface  properties  of  the 
material  used.  The  potassium  vapour  pressure 
calculated  from  the  ion  emission  is  not  in  agreement 
with  that  deduced  from  the  temperature  of  the  dis¬ 
charge  tube.  Owing  to  the  nature  of  the  surface  of 
the  wire  it  would  seem  that  not  all  the  potassium 
atoms  acted  on  are  ionised.  The  adsorbed  layer  is 
probably  a  few  atoms  thick.  R.  A.  Morton. 

Reflexion  of  hydrogen  atoms  from  crystals : 
velocity  selection  in  the  specular  beam.  T.  H. 
Johnson  (J.  Franklin  Inst.,  1929,  207,  639—643).— 
An  attempt  is  made  to  determine  whether  there 
is  any  velocity  selection  in  the  specular  reflexion 
of  hydrogen  atoms  from  a  rock-salt  crystal.  The 
reflected  beam  was  made  to  fall  at  the  same  incident 
angle  on  a  second  crystal.  If  there  is  velocity  selec¬ 
tion  it  would  be  reflected  with  greater  intensity  than 
a  beam  containing  the  same  number  of  atoms  dis¬ 
tributed  according  to  the  Maxwellian  law.  The 
difference  found  was  less  than  sufficient  to  increase 
the  probability  of  specular  reflexion  by  more  than  a 
factor  of  five.  C.  J.  Smith  ells. 

Reflexion  of  hydrogen  atoms  from  crystals  : 
intensity  measurements  of  the  specularly  re¬ 
flected  beam.  T.  H.  Johnson  (J.  Franklin  Inst., 
1929,  207,  629 — 637). — Quantitative  results  on  the 
intensity  of  specularly  reflected  beams  of  hydrogen 
atoms  from  the  surface  of  a  rock-salt  crystal  have  been 
obtained,  the  darkening  produced  on  films  of  molybdic 
oxide  being  measured  with  a  densitometer.  The 
intensity  of  the  reflected  beam  is  greatest  for  grazing 
incidence,  and  falls  rapidly  between  30°  and  40° 
from  grazing,  the  value  at  60°  being  one  fifth  the  value 
of  grazing  incidence.  The  intensity  at  any  angle 
is  greater  at  low  temperatures  than  at  high  tem¬ 
peratures  of  the  crystal,  and  the  effect  of  the  angle  of 
incidence  is  greater  at  low  temperatures. 

C.  J.  Smithells. 

Theory  of  recombination  of  gaseous  ions. 
L.  B.  Loeb  and  L.  C.  Marshall  (J.  Franklin  Inst., 
1929,  208,  371 — 388). — The  bearing  of  the  recent 
results  of  Marshall  (cf.  A.,  1929,  1210)  on  the  theory 
of  recombination  of  gaseous  ions  is  discussed.  These 
results  indicate  that  the  motion  of  ions  relative  to 
one  another  is  largely  one  of  random  diffusion,  i.e., 
Thomson's  theory  is  correct,  and  not  Langevin’s. 
The  success  of  any  theoretical  treatment  is  limited 
by  lack  of  data  on  the  mass  of  an  ion. 

A.  B.  D.  Cassie. 

Emission  of  positive  ions  from  tungsten  and 
molybdenum.  L.  P.  Smith  (Physical  Rev.,  1930, 
[ii],  35,  381 — 395). — The  mass  spectrum -for.  tungsten* 
and  molybdenum  filaments  at  .-temperatures  from 
1700°  to  2000°  Abs.  showed  that  the  emitted  ions 
consist  of  sodium,  the  two  isotopes  of  potassium,  and 
aluminium;  these  impurities  disappear  at  high  tem¬ 
peratures,  when  the  filaments  yield  positive  ions  of 
their  own  metal.  The  temperature  variation  of  the 
positive-ion  current  at  high  temperatures  yields 
values  of  6-55  and  6-09  volts,  as  against  10-88  and 
9-26  volts  calculated  from  a  simple  cyclic  process 
involving  the  thermionic  work  function,  ionising 
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potential,  and  latent  heat  of  evaporation  of  the  metal, 
for  the  positive-ion  work  function  of  tungsten  and 
molybdenum,  respectively.  The  ions  are  probably 
formed  as  a  by-product  of  an  irreversible  recrystall¬ 
isation  of  the  metal.  It  is  shown  theoretically  that 
the  ions  are  emitted  from  the  metal  and  are  not  formed 
after  a  neutral  atom  evaporates.  IST.  M.  BliGh. 

Reflexion  of  beams  of  the  alkali  metals  from 
crystals.  J.  B.  Taylob  (Physical  Rev.,  1930,  [ii], 
35,  375 — 380). — Using  a  method  previously  described 
(cf.  A.,  1929,  1212),  and  a  detector  depending  on 
positive-ion  emission,  beams  of  lithium,  potassium, 
and  caesium,  incident  at  angles  from  2°  to  60°,  were 
reflected  from  crystals  of  sodium  chloride  and  lithium 
fluoride  in  order  to  study  the  wave  nature  of  these 
atoms.  With  a  sensitivity  of  0-01%  of  specular 
reflexion,  no  reflexion  or  diffraction  was  found.  The 
measured  angular  distribution  of  reflected  atoms 
followed  closely  the  cosine  law.  IST.  M.  Bligh. 

Concentration  of  positive  ions  in  the  mercury- 
neon  low-voltage  arc.  W.  de  Gboot  (Z.  Physik, 
1930,  60,  617 — 623). — The  concentration  of  positive 
mercury  ions  inside  an  oxide  spiral  in  a  low-voltage 
arc  in  a  mixture  of  neon  and  mercury  vapour  has 
been  determined  by  photographic  and  photo-electric 
methods.  Both  lead  to  values  of  the  same  order, 
namely,  1 — 2  X 1012  ions  per  c.c.  It  is  emphasised 
that  since  the  fine  structure  of  the  resonance  line 
1942  A.  (22P1/2 — l2P1/2,  Hg  n)  is  unknown  the  optically 
determined  concentrations  are  minimal  values. 

R.  A.  Mobton. 

Efficiency  of  quenching  collisions  and  radius 
of  the  excited  mercury  atom.  S.  Mbozowski  (Z. 
Physik,  1930,  60,  716—717). — A  correction  to 
Gaviola’s  work  (cf.  this  vol.,  125)  is  suggested. 

R.  A.  Mobton. 

Diffraction  of  molecular  radiation.  I.  Esteb- 
siann  and  0.  Steen  (Z.  Physik,  1930,  61,  95—125).— 
When  a  ray  of  helium  or  hydrogen  molecules  falls  on 
a  crystal  face  of  lithium  fluoride,  split  along  the 
cleavage  plane,  the  ray  becomes  diffracted  just  as  at 
a  grating.  The  different  order  spectra  were  found, 
and  the  effects  of  altering  the  angle  of  incidence 
and  orientation  of  the  crystal  determined.  The  de 
Broglie  wave-length  is  altered  by  changing  the  tem¬ 
perature  (thus  altering  the  velocity,  v),  and  by  chang¬ 
ing  the  gas  (thus  altering  the  mass  of  the  molecules, 
m).  The  results  appear  to  he  general,  holding,  not 
only  for  the  gases  and  crystal  used  in  the  experiment, 
but  for  all  substances  under  similar  conditions.  The 
wave-length  can  be  calculated  if  the  grating  space  is 
taken  as  the  distance  between  like  ions  in  the  crystal 
by  the  formula  X^hjniv,  h  being  the  grating  space. 

A.  J.  Mee. 

Effective  cross-section  and  molecular  struc¬ 
ture  in  the  hydrocarbon  series  :  methane,  ethane, 
propane,  butane.  E.  Benche  (Ann.  Physik,  1930, 
[v],  4,  3S7— 408). — A  new  Ramsauer  cell  is  described. 
The  effective  cross-section  curves  for  methane,  ethane, 
propane,  and  butane  have  been  determined.  Be¬ 
tween  1  and  7  volt!  the  curves  are  all  of  the  same 
type,  the  maximum  occurring  at  2-6  volt!  in  all 
cases;  the  heights,  however,  increase  in  order  as  the 
sejies  is  ascended.  On  the  assumption  that  the 


molecules  of  the  higher  hydrocarbons  exhibit  a  rod¬ 
like  structure,  the  cross-section  being  of  the  methane 
type,  it  is  possible  to  calculate  the  effective  cross- 
section  curves  from  the  methane  curve  with  a  high 
degree  of  agreement  with  experiment.  The  separation 
of  carbon  nuclei  in  the  molecules  is  calculated  on  the 
above  basis  to  be  2-4  A.,  in  satisfactory  agreement 
with  data  from  widely  different  studies. 

R.  A.  Mobton. 

Constitution  of  oxygen  and  its  employment 
as  the  basis  of  the  at.  wt.  system.  E.  Moles 
(Anal.  Fis.  Quhn.,  1930,  28,  127 — 136). — Study  of 
the  absorption  spectra  of  air  appears  to  show  that 
oxygen  is  present  as  a  mixture  of  isotopes,  those  of 
at.  wt.  18  and  17  being  present  to  the  extent  of 
1  in  1250  and  1  in  104,  respectively,  of  the  quantity 
of  oxygen  of  at.  wt.  16.  The  smallness  of  these  pro¬ 
portions  no  doubt  accounts  for  these  isotopes  not 
having  been  previously  discovered,  and,  further,  does 
not  introduce  appreciable  inaccuracy  when  oxygen 
is  taken  as  the  basis  of  the  at.  wt.  system. 

H.  F.  Gillbe. 

At.  wt.  of  the  oxygen  isotope  O18.  R.  Mecke 
and  K.  Wttbm  (Z.  Physik,  1930,  61,  37—45).— By 
determining  the  frequency  difference  of  band  spectra 
lines  it  is  possible  to  determine  the  at.  wts.  of  isotopes, 
or,  rather,  the  ratio  of  the  masses  of  two  isotopes. 
The  method  is  here  applied  to  oxygen,  the  atmospheric 
oxygen  bands,  A  and  A'  groups,  of  wave-length 
7600  A.  being  used.  Assuming  the  standard  at.  wt. 
of  oxygen  to  be  16,  that  of  the  isotope  018  is  17-991J- 
0-010.  The  accuracy  of  the  method  is  estimated  at 
1  in  10,000.  A.  J.  Mee. 

Elements  unidentified  or  doubtful  in  the  sun. 
C.  E.  St.  John  (Astrophys.  J.,  1930,  70,  160 — 174 ; 
cf.  A.,  1929,  1419). — From  a  discussion  of  available 
data  it  is  concluded  that  the  presence  of  the  following 
elements  in  the  sun  is  not  yet  definitely  established : 
argon,  krypton,  neon,  radon,  xenon,  actinium,  arsenic, 
gold,  bismuth,  fluorine,  chlorine,  bromine,  iodine,, 
mercury,  masurium,  osmium,  phosphorus,  proto 
actinium,  radium,  polonium,  rhenium,  tantalum, 
iridium,  selenium,  tellurium,  thorium,  uranium,  and 
the  rare  earths  holmium,  illinium,  lutecium,  terbium, 
and  thulium.  L.  S.  Theobald. 

Radioactivity  hypothesis  for  the  1 1  Serono 
effect”  in  irradiated  phosphatides.  N.  Gentile 
(Rass.  Clin.  Terap.  Sci.  Aff.,  192S,  27,  451—457; 
Chem.  Zentr.,  1929,  ii,  1259). — The  rays  emitted  by 
phosphatides  irradiated  with  ultra-violet  light  are 
similar  to  radioactive  rays  but  have  a  smaller  pene¬ 
trating  power  than  X-rays  or  y-rays  (cf.  Serono  and 
Cruto,  Boll.  Chim.  Farm.,  1929,  68,  99). 

A.  A.  Eldeidge. 

Actinium  problem  and  the  at.  wt.  of  proto - 
actinium.  A.  von  Geosse  (Z.  anorg.  Chem.,  1930, 
186,  3S — 40). — Polemical  against  Elsen  (A.,  1929, 
737).  It  is  pointed  out  that  the  carrier  of  element  91 
(protoactinium)  in  the  residues  from  radium  refining 
is  zirconium  phosphate  and  not  tantalum  pentoxide. 

A.  R.  Powell. 

Scattering  of  «-particles  by  light  atoms.  C. 
Mbllee  (Nature,  1930,  125,  459). — Theoretical. 

L.  S.  Theobald. 


516 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


Scattering  of  electrons  and  a-particles.  G. 
Beck  (Nature,  1930,  125,  458). — The  anomalies 
which  occur  in  the  scattering  of  a-particles  and  in 
that  of  electrons  by  atoms  can  both  be  treated 
similarly  by  wave-mechanical  considerations. 

L.  S.  Theobald. 

Anomalous  scattering  of  a-rays  by  light  atoms. 
T.  Sexl  (Naturwiss.,  1930,  18,  247— 248).— The 
problem  is  treated  on  the  basis  of  wave  mechanics 
assuming  that  the  anomalous  scattering  is  due  to  a 
polarisation  of  the  nucleus.  A.  J.  Mee. 

Supernormal  6-particle  range  for  thorium-C. 
E.  Stahel  (Z.  Physik,  1930,  60,  595— 598).— It  is 
shown  that  the  a-particles  of  abnormally  high  range 
are  certainly  not  emitted  from  thorium-C",  but  arise 
from  either  thorium-C  or  thorium-C". 

R.  A.  Morton. 

Expulsion  of  a-particles  by  radioactive  nuclei. 
II.  G.  I.  Pokrowski  (Z.  Physik,  1930,  60,  845— 
849 ;  cf .  this  vol.,  393). — It  is  assumed  that  long-range 
a-particles  are  emitted  after  absorption  of  y-radiation. 
This  gives  a  close  relation  between  the  energy  of  these 
particles  and  the  distribution  of  energy  represented 
by  the  y- ray  spectrum*.  A.  B.  D.  Cassie. 

Unobservable  electrons  and  [3-rays.  V.  Ambar- 
zumian  and  D.  Ivanenko  (Compt.  rend.,  1930,  190, 
582 — 584). — The  analogy  between  the  emission  of 
P-particles  from  radioactive  nuclei  and  that  of  light 
quanta  by  atoms  is  the  basis  of  a  theory  of  [3-particles 
analogous  to  Dirac’s  theory  of  light  quanta.  The 
[3-emission  is  due  to  transition  of  an  electron  from 
a  negative  (“unobservable”)  energy  level  to  an 
ordinary  positive  level,  the  diffuse  portion  of  the 
resulting  spectrum  being  due  to  expulsion  from 
numerous  different  negative  levels.  The  probability 
of  emission  therefore  increases  with  increase  in  the 
energy  of  intranuclear  transition,  since  electrons  are 
then  removed  from  deeper  levels.  Difficulties  are 
encountered  in  explaining  the  mass  of  the  proton 
produced  simultaneously  with  the  (3-particle  and  in 
applying  Fermi  statistics  to  continuous  spectra. 

J.  Grant. 

Absolute  determination  of  the  energy  of  the 
primary  |3-rays  from  radium-73.  (Frl.)  L.  Meit¬ 
ner  and  W.  Orthmann  (Z.  Physik,  1930,  60,  143 — 
155). — The  mean  absolute  energy  of  a  primary 
[3-particle  from  radium-73  lias  been  determined  from 
calorimetric  data,  the  number  of  radium-73  particles 
decomposing  per  second  being  ascertained  from 
standard  preparations  calibrated  in  radium  equi¬ 
valents.  The  most  probable  value,  337,000  volts 
6%,  is  in  good  agreement  with  the  value,  344,000 
volts±10%,  obtained  by  Ellis  and  Wooster  (A.,  1928, 
103).  Since  the  magnetic  spectrum  of  the  (3-rays 
extends  over  the  energy  range  2 — 10  X  10s  volts  and 
the  energy  obtained  by  heat  measurements  corresponds 
not  with  the  maximum  energy  but  with  a  very  much 
smaller  velocity,  the  primary  p-radiation  must  leave 
the  atomic  nucleus  with  a  continuous  energy  dis¬ 
tribution.  This  confirms  Ellis’  assumption  that  the 
P-decomposition  is  not  characterised  by  a  defined 
3-radiation  energy.  Radium-73  does  not  emit  a 
continuous  y-ray  spectrum  capable  of  compensating 
inhomogeneity  of  the  energy  set  free  by  the  p-decom- 


position.  From  the  calorimetric  data  on  two 
standardised  polonium  preparations  the  mean  number 
of  atoms  disintegrating  per  sec.  per  g.  of  radium  is 
3-68  xlO10.  R.  A.  Morton. 

Wave-mechanical  character  of  the  p-decom¬ 
position.  II — IV.  J.  Khdar  (Z.  Physik,  1930,  60, 
168—175,  176—180,  686— 689).— II.  An  explanation 
of  radioactive  p-radiation  is  advanced.  The  p-particles 
expelled  from  radioactive  nuclei  have  high  azimuthal 
quantum  numbers.  The  binding  of  p-electrons  with 
positive  energy  occurs  in  such  a  way  that  the  repelling 
action  of  centrifugal  force  is  annulled  by  a  nuclear 
attraction  which  cannot  be  described  more  precisely. 
This  suggests  a  basis  for  the  continuity  of  primary 
P-spectra.  Since  the  disintegration  on  this  theory 
is  a  radiationless  process,  the  difficulty  that  no 
y-radiation  occurs  to  correspond  -with  the  continuous 
primary  P-spectrum  appears  to  be  disposed  of. 

III.  The  general  formula  for  the  disintegration 
constant  has  been  deduced  in  relation  to  the  azimuthal 
quantum  number.  The  p-constants  are  of  the  correct 
order  if  the  azimuthal  quantum  number  n  =4.  For 
radium-73,  radium-D,  and  uranium-X1  (for  which  the 
range  of  the  primary  p-spectrum  is  known)  a  closer 
comparison  with  experiment  lends  support  to  the 
ideas  used  in  the  theoretical  treatment. 

IV.  Earlier  work  is  modified  and  extended. 

R.  A.  Morton. 

Scattering  and  absorption  of  electrons  by  lead 
in  the  superconducting  state.  J.  C.  McLennan, 
J.  II.  McLeod,  and  J.  O.  Wilhelm  (Trans.  Roy.  Soc. 
Canada,  1929,  [iii],  23,  III,  269 — 277). — In  an  attempt 
to  reconcile  the  phenomenon  of  superconductivity 
■with  modern  views  of  electrical  conductivity,  measure¬ 
ments  have  been  made  of  the  coefficient  of  absorption 
of  a  thin  film  of  lead  for  p-rays  from  mesothorium 
(speeds  0-37 — 0-66  that  of  light)  at  a  temperature  just 
above  the  critical  superconductivity  temperature 
(7-2°  Abs.)  and  at  a  temperature  3°  below  the  latter, 
but  no  differences  were  observed.  This  may  be 
compared  with  Keesom’s  observation  of  diffraction 
patterns  using  X-rays  with  lead  both  above  and 
below  7-2°  Abs.,  and  the  absence  of  change  in  the 
lead  lattice  when  the  temperature  is  lowered  below 
this  value  (4th  Int.  Cong.  Refrig.,  1924,  7,  125). 

J.  W.  Smith. 

Experiments  on  influencing  radioactive  dis¬ 
integration.  F.  Behounek  (Physikal.  Z.,  1930,  31, 
215 — 224). — The  experiments  of  Maracineanu  (A., 
1926,  879 ;  1927,  710,  807  ;  1928,  455)  on  the  exposure 
to  sunlight  of  uranic  trioxide  (U03)  and  pitchblende 
(U308)  and  also  of  lead,  copper,  and  zinc  have  been 
repeated.  The  irradiation  did  not  affect  the  activity 
of  uranium  oxides  and  no  activation  of  the  exposed, 
metals  could  be  detected.  Three  polonium  -  prepar¬ 
ations  were  studied  after  exposure  at  1332  and  200  m. 
above  and  1350  m.  below  the  sea  level.  No  change 
in  the  period  could  be  detected  although  from  the 
work  of  Bogoiavlenski  (A.,  1929,  1358)  such  a  change 
might  be  expected. 

An  experiment  on  uranium-Xj  (p-emission)  failed 
to  record  any  effect  of  cosmic  rays  on  the  disintegra¬ 
tion,  although  the  experimental  arrangement  was 
unusually  sensitive.  R.  A.  Morton. 
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Standardisation  of  radium-7?  preparations  in 
4 '  radium  equivalents.  ”  E.  Walling  (Z.  physikal. 
CJhem.,  1930,  B,  7,  74 — 79). — The  activity  of  the 
amount  of  radium-/?  in  radioactive  equilibrium  with 
radium  has  been  determined  by  separating  radium-2) 
(lead)  quantitatively  from  a  uranium  mineral,  allowing 
sufficient  time  for  the  equilibrium  quantity  of  radium-7? 
to  accumulate,  and  measuring  the  activity  in  a 
suitably  screened  (3 -ray  electroscope.  M.  S.  Burr. 

Measurements  of  atomic  disintegration  with 
aluminium,  beryllium,  iron,  and  carbon  by  the 
recoil  method.  H.  Pose  (Z.  Physik,  1930,  60, 
156 — 167). — The  yield  of  atomic  disintegrations  using 
aluminium,  beryllium,  iron,  and  carbon  with  polonium 
as  the  source  of  a-particles  has  been  studied  by  means 
of  the  recoil  method.  For  the  three  metals  a  small 
number  of  //-particles  occur  in  proportions  of  the  order 
5xl0-8  //-particles  per  a-particle  when  the  angle 
between  primary  and  secondary  radiation  is  135°  and 
the  absorption  43-3  mm.  of  air.  R.  A.  Morton. 

Actinium.  (Mme.)  P.  Curie  (J.  Chim.  phys., 
1930,  27,  1 — 8). — A  detailed  account  of  the  methods 
employed  to  obtain  preparations  of  actinium  of  the 
greatest  possible  concentration  is  given .  The  methods 
used  for  determining  the  actinium  are  also  described. 

F.  J.  Wilkins. 

[Radioactivity  of  lead  exposed  to  solar  radi¬ 
ation.]  A.  Smits  and  (Mlle.)  C.  H.  Macgillavry 
(Compt.  rend.,  1930,  190,  635 — 637). — The  actual 
measurements  of  Maracineanu  (A.,  1927,  710)  have 
been  confirmed,  but  her  conclusion  that  the  radio¬ 
activity  of  solarised  lead  is  due  to  the  sun  is  considered 
unproved.  Spark  and  arc  spectrum  methods  cannot 
be  used  with  certainty  for  the  spectroscopic  detection 
of  small  traces  of  mercury  in  lead  on  account  of  the 
volatility  of  the  former  metal,  and  a  method  is 
described  in  which  the  gases  and  volatile  matter  are 
expelled  from  the  lead  in  a  vacuum  by  heat  and  cooled 
to  —190°  to  separate  gases  such  as  helium  and 
nitrogen.  Mercury  lines  were  always  found  in  lead 
spectra  unless  the  metal  had  been  subjected  to  a 
special  process  of  purification  (A.,  1928,  933). 

J.  Grant. 

[Radioactivity  of  lead  exposed  to  solar  radi¬ 
ation.]  H.  Deslandres  (Compt.  rend.,  1930,  190, 
637 — 639). — Comments  on  the  work  noted  in  the 
preceding  abstract  and  that  of  Boutarie  and  Roy  (this 
vol.,  393).  J.  Grant. 

Radioactivity  acquired  by  materials  exposed 
to  tbe  action  of  atmospheric  agents.  A.  Lepape 
and  M.  Geslin  (Compt.  rend.,  1930, 190,  676 — 678). — 
A  plate  and  disc  of  lead  (1-5  mm.  thick),  zinc,  a  slate, 
and  atmospheric  dust  collected  from  a  gutter  were 
examined  electroscopically,  and  all  were  shown  to 
possess  an  a-radiation  absorbed  by  0-05  mm.  of 
aluminium,  that  of  the  lead  (inner  face),  the  tile,  and 
the  zinc  (outer  face)  being  equal,  whilst  that  of  the 
outer  face  of  the  lead  (exposed  to  the  sun)  was  about 
four  times  as  great  (cf.  Smits  and  Macgillavry,  above). 
The  dust  had  the  least  activity.  Examination  of 
scrapings  from  the  specimens  showed  that  the  seat 
of  activity  was  on  a  surface  layer  0T  mm.  thick,  and 
the  phenomena  are  due  probably  to  the  presence  in 
this  layer,  as  impurities,  of  radio-elements  removed 


from  the  atmosphere  as  dust  or  by  the  action  of  rain 
or  the  electric  field  of  the  atmosphere.  J.  Grant. 

Cosmic  radiation  and  radioactivity.  L.  R. 
Maxwell  (J.  Franklin  Inst.,  1929,  207,  619 — 628). — 
The  radioactivity  of  a  plate  carrying  an  active  deposit 
of  polonium  was  measured  at  a  depth  of  1150  ft.  at 
the  bottom  of  a  zinc  mine,  and  at  the  surface.  The 
rock  was  mainly  willemite,  and  its  absorption  for 
cosmic  radiation  was  equivalent  to  3200  ft.  of  water. 
The  rate  of  disintegration  of  the  polonium  remained 
constant  to  within  1%  and  it  is  concluded  that  cosmic 
radiation  has  no  effect.  It  is  also  shown  mathe¬ 
matically  that  if  each  cosmic  ray  striking  the  plate 
were  to  cause  the  disintegration  of  1  atom  of  polonium, 
this  could  produce  only  0T%  of  the  observed  disin¬ 
tegration.  C.  J.  Smithells. 

Variation  of  the  residual  ionisation  with  pres¬ 
sure  at  different  altitudes,  and  its  relation  to 
cosmic  radiation.  W.  F.  G.  Swann  (J.  Franklin 
Inst.,  1930,  209,  151 — 200). — The  residual  ionisation 
in  air  under  pressures  (P)  up  to  1000  lb. /in.2  has  been 
determined  at  (i)  Pike’s  Peak  (14,000  ft.),  (ii)  Colorado 
Springs  (6000  ft.),  and  (iii)  New  Haven  (sea  level),  in  a 
spherical  iron  vessel,  walls  2-5  cm.  thick,  shielded  by 
2  in.  of  lead,  placed  in  similar  chambers  at  each  place. 
The  ionisation  (/)  at  100  and  1000  lb.  was  at  (i)  38-5 
and  127-0,  respectively,  at  (ii)  17-4  and  57-3,  and  at 
(iii)  11-4  and  39-5,  whilst  dl/dP  decreased  at  (i)  from 
0-2780  under  100  lb.  pressure  to  0-0303  under  1000  lb., 
at  (ii)  from  0-101  to  0-0145,  and  at  (iii)  from  0-0664 
to  0-0109.  The  results  are  discussed,  and  shown  to 
be  definitely  inconsistent  with  cosmical  radiation  of 
one  frequency,  but  consistent  with  an  infinite  number 
of  different  pairs  of  frequencies,  or  of  two  definite 
frequencies  combined  with  an  infinite  number  of 
possibilities  as  regards  a  third.  C.  A.  Silberrad. 

History  of  cosmic  rays.  R.  A.  Millikan 
(Physikal.  Z.,  1930,  31,  241 — 247). — A  discussion  of 
the  priority  of  discoveries  in  the  history  of  cosmic 
rays.  W.  E.  Downey. 

Radiometer  forces  and  out-gassing.  T.  Brings 
(Z.  Physik,  1930,  60,  759 — 775). — The  dependence  of 
radiometer  action  on  the  external  conductivity  of 
the  illuminated  and  dark  faces  of  a  vane  was  investi¬ 
gated.  When  the  dark  side  has  greater  conductivity, 
the  diminution  in  radiometer  action,  compared  with 
that  of  a  vane  of  equal  surface  conductivities,  increases 
with  decreasing  pressure,  in  agreement  with  Stemtal’s 
theoretical  results  (ibid.,  1926,  39,  341).  When  the 
direction  of  illumination  is  reversed,  the  radiometer 
action  shows  an  increase,  which  does  not  disappear 
with  increasing  pressure.  This  is  not  in  agreement  with 
theory,  but  implies  that  gas  adsorbed  on  the  surface 
may  change  its  external  conductivity 

A.  B.  D.  Cassie. 

Electron  affinities  of  the  elements.  J.  H. 
Bartlett,  jun.  (Nature,  1930,  125,  459 — 460). — An 
approximate  extrapolation  method  to  determine 
which  elements  have  a  positive  electron  affinity  and 
to  predict  the  approximate  position  of  any  lines  of 
the  electron  affinity  spectrum  is  outlined.  Using 
this  method,  the  electron  affinity  of  hydrogen  is  1-4 
volts,  that  of  helium  is  negative,  indicating  that  He- 
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is  unstable.  For  lithium  it  may  be  positive,  decreasing 
to  beryllium,  increasing  to  carbon,  decreasing  to 
nitrogen,  and  increasmg  to  about  3-5  volts  for  fluorine. 
No  discrete  electron  affinity  spectrum  for  H-  or  Cl~ 
appears  to  be  possible.  L.  S.  Theobald. 

Electron  affinity  of  the  hydrogen  atom  accord¬ 
ing  to  wave  mechanics.  E.  A.  Hylleraas  (Z. 
Physik,  1930,  60,  024 — 630). — Methods  applicable  to 
the  calculation  of  ionisation  potentials  of  helium, 
Li+,  Be++,  etc.  also  suffice  for  calculating  the  electron 
affinity  of  the  hydrogen  atom,  i.e.,  the  energy  of  form¬ 
ation  of  a  H~  ion  from  a  hydrogen  atom  and  an 
electron.  The  value  0-700±0-015  volt  or  16  kg.- 
cal.  per  mol.  is  arrived  at.  R.  A.  Morton. 

Mass  defect  curve  and  nuclear  constitution. 
G.Gamow  (Proc.  Roy.  Soc.,  1930,  A,  126, 632—644).— 
Certain  conclusions  are  deduced  from  a  model  of  a 
nucleus  built  up  from  a-particles  in  a  manner  similar 
to  a  water  drop  held  together  by  surface  tension. 
Attractive  forces  which  overcome  at  short  distances 
the  forces  of  repulsion  between  the  a-particles  are 
assumed,  and  the  mutual  potential  energy  of  two 
a-particles  at  a  distance  r  apart  is  written  TJ{r)— 
+4e2/r— f(r),  the  function  f{r)  decreasing  very  rapidly 
with  distance.  The  potential  energy  of  a  particle 
inside  a  space  in  which  the  others  are  distributed 
almost  uniformly  is  given  by  the  integral  u  = 
~J7f(r) .  ‘l^r2pdr,  where  p  is  the  density  of  the  par¬ 
ticles  and  d  the  smallest  distance  between  them. 
This  need  be  taken  only  up  to  a  distance  r*,  which 
corresponds  with  the  sphere  of  molecular  action  in 
the  theory  of  capillarity,  and  such  an  assemblage  of 
a-particles  will  be  like  a  drop  of  water  where  the 
inside  pressure  due  to  the  kinetic  energy  of  quantised 
motion  is  in  equilibrium  with  the  forces  of  surface 
tension  which  tend  to  diminish  the  radius  of  the  drop. 
All  the  a-particles  in  the  nucleus  are  in  the  same  state 
with  quantum  number  unity,  and  it  is  shown  that  the 
increase  of  drop  radius  with  the  number  of  a-particles 
is  given  by 

r0  ~  (AmfhPyK*  ~  SW0(»  -  W -3>~P0.  Na(»  -  W  -  3>, 
where  rQ  is  the  radius  of  a  nucleus  consisting  of  Na 
a-particles.  This  is  in  accordance  with  the  observ¬ 
ations  on  anomalous  a-scattering  for  light  elements 
and  the  rate  of  a-disintegration  for  heavy  ones.  By 
taking  into  account  the  coulomb  repulsive  forces, 
which  are  important  for  heavy  nuclei,  an  expression 
is  obtained  for  the  whole  nuclear  energy,  and  a 
theoretical  curve  for  the  mass  defect  is  compared 
with  that  obtained  experimentally  by  Aston.  Agree¬ 
ment  is  found  in  tbe  region  of  light  elements,  but  the 
curve  rises  too  soon  to  the  zero  axis  with  increasing 
nuclear  mass.  These  results  are  discussed  with 
special  reference  to  the  possible  radioactive  properties 
of  the  elements.  The  theory  suggests  the  formation 
of  a  number  of  radioactive  elements  of  at.  wt.  between 
120  and  200,  and  the  failure  to  detect  these  experi¬ 
mentally  is  considered  to  be  due  to  the  fact  that 
radioactive  elements  in  this  region  have  necessarily 
a  very  short  life.  L.  L.  Bjrcitmshaw. 

Continuous  absorption.  J.  A.  Gaunt  (Prov. 
Roy.  Soc.,  1930,  A,  126,  654 — 660). — Mathematical. 
Stellar  opacities,  calculated  by  applying  an  adaptation 


of  Kramers’  classical  theory  of  X-ray  emission,  are 
very  much  smaller  than  Eddington’s  estimates 
from  astronomical  observations.  The  present  paper 
summarises  an  attempt  to  discover  whether  the 
quantum  theory  yields  a  value  nearer  to  that  of 
Eddington.  The  results  show  that  the  classical 
theory  cannot  be  far  wrong  in  cases  of  importance  in 
astrophysics.  L.  L.  Bircumshaw. 

Interaction  of  electric  charges.  A.  S.  Edding¬ 
ton  (Proc.  Roy.  Soc.,  1930,  A,  126,  696— 728).— The 
corrected  value  of  the  constant  JicfZr.e2,  previously 
predicted  as  136  (A.,  1929,  231),  is  now  found  to  be 
137.  The  136  symmetrical  degrees  of  freedom  are  a 
generalisation  of  rotations  in  space  and  are  relative 
to  the  frame  of  reference  employed,  whilst  the  odd 
degree  of  freedom  represents  alteration  of  an  absolute 
quantity,  viz.,  the  distance  between  a  pair  of  electrons. 
The  distinction  between  time  and  space  is  traced  to 
the  transformation  properties  of  matrices  of  Dirac’s 
type.  It  appears  probable  that  when  a  number  of 
electric  charges  form  a  perfectly  rigid  system,  1/137 
of  their  mass  is  lost.  The  ratio  136/137  agrees 
approximately  with  the  reduction  of  mass  of  the 
proton  when  it  enters  into  a  nucleus,  and  137/136  is, 
in  fact,  intermediate  between  the  at.  wt.  of  hydrogen 
expressed  in  terms  of  He=4  and  of  0=16. 

L.  L.  Bircumshaw. 

New  regularity  in  the  list  of  existing  nuclei. 
H.  A.  Barton  (Physical  Rev.,  1930,  [ii]‘,  35,  408— 
414;  cf.  Beck,  A.,  1928,  1301). — For  elements  below 
atomic  number  61  a  new  regularity  is  observed  in 
which  most  of  the  known  nuclei  fall  into  three  clusters, 
each  characterised  by  a  two-dimensional  symmetry. 
Plotting  the  nuclei  as  points  with  ordinates  P  and 
abscissae  E  indicating  the  number  of  protons  and 
electrons  respectively  in  the  nucleus,  there  exists  for 
each  cluster  a  centre  (P,  E)  such  that  if  there  is  a 
nuclear  type  (P— X,  E—Y)  there  is,  in  general,  also 
a  symmetrical  type  (P+X,  E+Y).  From  this  rule 
undiscovered  isotopes  are  predicted,  and  a  possible 
physical  interpretation  of  the  regularity  is  suggested. 

N.  M.  Blioh.  _ 

Absorption  spectrum  of  carbon  disulphide  in 
the  near  ultra-violet.  F.  A.  Jenkins  (Astrophys. 
J.,  1929,  70,  191—193): — The  absorption  bands  of 
carbon  disulphide  are  very  complex  and  difficult  to 
analyse.  A  number  of  weaker  bands  with  sharp 
heads  and  shaded  toward  the  violet  has  been  observed ; 
they  appear  to  correspond  with  the  P-  and  R- 
branches  of  a  band  in  the  spectrum  of  a  diatomic 
molecule  with  the  source  at  a  low  temperature.  A 
strong  sequence  with  heads  v=29, 336-7,  29,081-3, 
2S, 815-9,  28,543-5,  28,270-6,  and  27,986-9  cm."1  is 
particularly  prominent.  Wilson’s  analysis  of  carbon 
disulphide  bands  (A.,  1929,  .1214)  is  considered 
incorrect.  L;  S.  Theobald. 

Absorption  of  ultra-violet  light  by  methoxy- 
benzoic  acids.  A.  Boryniec  and  L.  Marchlewski 
(Bull.  Acad.  Polonaise,  1929,  A,  630 — 635;  cf.  A., 
1929,  1362). — The  absorption  spectra  of  carefully 
purified  o-  and  p-methoxybenzoie  acid  in  aqueous 
and  alcoholic  solution  respectively  wmre  examined. 
Beer’s  law  holds  for  each  solution.  Lines  are  tabulated 
and  molecular  extinction  curves  are  given,  showing 
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band  maxima  at  2S50  and  2300  for  the  o-  and  at 
2535  A.  for  the  ^-compound.  The  curves  are  com¬ 
pared  with  those  of  salicylic  and  m-  and  p-liydroxy- 
benzoic  acids.  N.  M.  Bligh. 

Ultra-violet  absorption  spectrum  of  aniline 
vapour.  J.  Savard  (Compt.  rend.,  1930,  190, 
678 — 681). — The  spectrum  includes  185  lines  and 
bands  between  X  2980  and  2632  A.,  more  intense 
lines  beyond  X  2813  A.,  and  a  continuous  absorption 
zone  from  X  2632  A.,  the  positions  of  which  may  be 
calculated  from  the  equations  given.  The  deform- 
ability  and  characteristic  constants  of  the  aniline 
molecule  arc  comparable  with  those  of  other  benzene 
derivatives,  but  the  amino-group  is  responsible  for 
lower  energies  of  excitation  of  the  bands  vj  34,330  and 
y2  34,821,  whilst  the  spectrum  is  also  unique  in  that 
there  is  a  continuous  absorption  zone  corresponding 
with  dissociation  or  ionisation  of  the  molecule.  The 
ratios  of  the  variations  in  molecular  vibrational 
energy  (a0+p0)  of  benzene,  toluene,  phenol,  and 
aniline  to  the  heats  of  combustion  are  constant 
(1-42— 1-48).  J.  Grant. 

Absorption  spectra  of  salt  solutions.  I.  Ab¬ 
sorption  spectra  due  to  the  halogens  and  some 
metallic  ions.  S.  ICato  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1930,  12,  230 — 250). — Cations 
can  be  divided  into  two  groups  according  as  they  do, 
or  do  not,  show  absorption  in  the  visible  and  ultra¬ 
violet  regions.  The  former  group  have  variable 
valencies  and  are  unstable  in  solution.  The  spectra 
correspond  with  the  next  to  the  lowest  terms  of  the 
line  spectra  given  by  the  gaseous  ions  of  the  corre¬ 
sponding  elements.  Spectra  due  to  non-hydrated 
ions  have  been  observed  in  an  aqueous  solution  of  the 
salts  which  undergo  hydrolysis  strongly;  in  the 
acid  solutions  of  the  same  salts,  “  affinity  spectra  ” 
(i.e.,  halogen  anion  absorption  spectra)  due  to  the 
solvated  ions  have  been  observed. 

W.  E.  Downey. 

Automatic  recording  of  extinction  curves  of 
absorption  spectra.  R.  Brdicka  and  M.  Pavlik 
(Coll.  Czech.  Chem.  Comm.,  1930,  2,  120—128).— 
A  mechanical  device  is  described  and  illustrated  for 
setting  in  continuous  vertical  motion  the  inner  tube 
of  Baly’s  absorption  vessel  in  such  a  manner  that  the 
thickness  of  the  absorbing  layer  varies  exponentially 
with  the  time  and  for  continuously  photographing  the 
absorption  spectra  on  a  uniformly  moving  plate  driven 
by  a  synchronous  electric  motor.  The  photographs 
obtained  represent  typical  extinction  curves  and  the 
apparatus  can  also  be  used  for  the  determination  of 
molecular  extraction  coefficients.  A.  R.  Powell. 

Colours  of  inorganic  salts.  C.  P.  Snow  and 
F.  I.  G.  Rawlins  (Nature,  1930,  125,  349 — 350). — 
The  suggestion  of  Saha  (this  vol.,  272)  concerning 
colour  in  organic  compounds  receives  support  from 
work  now  .  being  done  on  the  spectra  of  crystals  of 
chromium  salts.  The  somewhat  narrow  bands  in  the 
red  and  blue  for  a  number  of  hydrated  and  complex 
salts  are  due  to  Cr+++,  but  the  broad,  structureless 
region  of  absorption  from  the  green  to  the  orange 
occurring  in  the  spectra  of  all  hydrated  chromic  salts 
appears  to  be  due  to  co-ordination  electrons,  and  is 


similar  in  position  to  the  only  band  given  by  the 
Cr04  and  Cr207  ions.  Until  the  role  of  the  co¬ 
ordinating  electrons  is  elucidated  the  colour  of  the 
compounds  of  the  transitional  elements  cannot  be 
fully  explained.  The  first  cause  predicted  by  Saha 
can  usually  be  predicted,  but  the  second,  due  to  the 
formation  of  complex  ions,  is  unknown. 

L.  S.  Theobald. 

Peculiar  luminous  reaction  of  sulphuric  acid. 

A.  Balandin  (Z.  anorg.  Chem.,  1930, 187,  398 — 400). 

■ — -If  a  vessel  filled  with  water  and  wetted  with 
sulphuric  acid  on  the  outside  is  held  in  the  hot  part 
of  a  Bunsen  flame,  a  bluish-violet  luminescence  is 
observed.  It  is  suggested  that  the  phenomenon  is  due 
to  the  reduction  of  the  sulphuric  acid  to  elementary 
sulphur  by  atomic  hydrogen  in  the  flame  and  subse¬ 
quent  oxidation  of  the  sulphur.  A  “cold-warm” 
wall  appears  to  be  necessary,  although  the  inside 
cold  temperature  may  be  as  high  as  290°.  A  similar, 
but  less  marked,  phenomenon  was  observed  with 
phosphoric  acid,  the  luminescence  being  greenish- 
yellow.  Sulphurous  acid  behaves  similarly  to  sul¬ 
phuric  acid,  and  ammonium  sulphide  gives  first  a 
yellow  luminescence  and  then  the  same  blue  as  the 
two  sulphur  acids.  The  yellow  luminescence  is 
attributed  to  negatively- charged  and  the  blue  to 
positively-charged  sulphur.  M.  S.  Bhrr. 

Ozone  in  luminescence.  E.  L.  Nichols  and 
F.  G.  Wick  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  32 — 
36). — The  effect  of  ozone  on  substances  rendered 
thermoluminescent  by  X-rays  has  been  determined. 
In  all  cases  (calcium  sulphate  with  a  trace  of  man¬ 
ganese  as  activator,  cadmium  phosphate,  various 
calcites  and  fluorides,  zinc  sulphide,  calcium  sulphide, 
and  sodium  chloride)  the  thermoluminescence  was 
reduced  hy  the  ozone.  The  effect  in  the  first  three 
cases  was  much  more  pronounced  than  in  the 
others.  The  result  is  due  probably  to  oxidation  by 
the  ozone  of  the  reduction  product  formed  by  the 
action  of  the  X-rays.  The  slow  oxidation  of  this 
product  by  ordinary  oxj'gen  produces  the  normal 
thermoluminescence.  Similar  effects  have  been 
found  with  substances  rendered  thermoluminescent 
by  cathode-ray  bombardment.  F.  G.  Tryhorn. 

Photodichroism  and  photoanisotropy.  VI. 
Colour  selectivity  (?)  of  visual  purple.  F.  Wei- 
GERT  and  M.  Nakashhia  (Z.  physikal.  Chem.,  1930, 

B,  7,  25 — 69). — Gelatin  layers  containing  the  visual 

purple  of  frogs,  and  thus  forming  an  artificial  retina, 
have  been  investigated  by  methods  previously 
described  (A.,  1929,  1248).  Photodichroic  effects 
similar  to  those  observed  in  photochloride  and  dye 
systems  have  been  obtained.  The  dichrometrie 
colour  selectivity  is  extraordinarily  sharp,  but  the 
form  of  the  curve  gradually  changes  as  a  result  both 
of  increasing  excitation  of  the  artificial  retina  by 
light  and  of  keeping  in  the  dark  until,  in  the  latter  case, 
it  corresponds  finally  with  the  absorption  spectrum 
of  visual  purple.  These  results  refer  to  the  visual 
purple  of  summer  frogs.  Anomalous  results  were 
obtained  with  the  visual  purple  of  winter  frogs  and 
of  fish.  The  results  are  discussed  in  relation  to  the 
known  properties  of  visual  purple  and  also  in  relation 
to  colour  vision.  M.  S.  Bhrr. 
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Heat  radiation  or  resonance  radiation  of 
carbonic  acid?  W.  Gerlach  (Ann.  Physik,  1930, 
[v],  4,  571 — 574). — An  experiment  is  described  which 
proves  that  radiation  absorbed  by  carbon  dioxide  is 
not  transformed  into  resonance  radiation  but  into  heat 
energy.  A  bolometer  method  was  used.  A.  J.  Mee. 

Extinction  of  sodium  fluorescence  by  means 
of  foreign  gas.  J.  G.  Winans  (Z.  Physik,  1930,  60, 
631 — 641). — Sodium  iodide  and  sodium  bromide 
vapours  have  been  irradiated  with  ultra-violet  light 
and  the  intensity  of  the  sodium  fluorescence  has  been 
studied  in  relation  to  the  pressure  of  added  gases 
(bromine,  carbon  dioxide,  nitrogen,  hydrogen,  argon, 
and  neon-helium  mixtures).  The  intensity  is 
markedly  reduced  by  means  of  bromine  and  carbon 
dioxide,  which  react  with  sodium  vapour,  whilst 
hydrogen  and  nitrogen,  which  are  not  reactive  towards 
sodium  vapour,  had  little  effect  on  the  intensity.  If 
it  be  assumed  that  every  collision  between  an  excited 
sodium  atom  and  a  molecule  reduces  the  intensity, 
the  sum  of  the  effective  radii  (<j)  for  sodium  ions 
colliding  with  different  gas  molecules  can  be  deduced. 
Within  the  limits  of  error,  c  with  molecular  hydrogen  is 
.  independent  of  the  velocity  of  the  sodium  ions.  When 
the  added  gas  is  bromine  <j  is  greater  for  lower  velocities 
than  for  higher  velocities.  The  values  for  c  using 
hydrogen  and  nitrogen  are  much  smaller  than  those 
given  by  Mannkopff  (A.,  1926,  557). 

R.  A.  Morton. 

Thermoluminescence  of  glass  exposed  to 
light.  It.  E.  Nysw’ander  and  B.  E.  Cohn  (J.  Opt. 
Soc.  Amer.,  1930,  20, 131 — 136). — Some  kinds  of  glass 
which  have  been  turned  violet  by  prolonged  exposure 
to  bright  sunlight  are  thermoluminescent  if  heated  to 
above  100°.  Glass  freshly  exposed  to  sunlight  shows 
luminescence  before  colour  is  produced.  This  effect 
has  been  investigated  in  pure  zinc  borate  glasses  con¬ 
taining  traces  of  barium,  calcium,  strontium,  magnes¬ 
ium,  manganese,  aluminium,  nickel,  cobalt,  chromium, 
silver,  cerium,  thallium,  and  thorium;  the  most 
intensely  luminescent  were  those  containing  thorium, 
■cerium,  silver,  chromium,  cobalt,  and  manganese. 
The  rate  of  increase  of  luminescence  with  time  of 
irradiation,  both  with  sunlight  and  a  carbon  arc,  decay 
after  excitation,  and  effect  of  concentration  have  been 
investigated.  C.  W.  Gibby. 

Reversible  oxidation  in  luminescence.  E.  L. 
Nichols  (J.  Opt.  Soc.  Amer.,  1930,  20,  106 — 114). — 
Evidence  is  adduced  in  support  of  the  hypothesis 
that  luminescence  is  always  an  oxidation  process. 

C.  W.  Gibby. 

Activators  in  cando-luminescence.  E.  L. 
Nichols  and  L.  J.  Boardman  (J.  Opt.  Soc.  Amer., 
1930,  20,  115 — 130). — The  cando-luminescence  of 
thorium  oxide  on  heating  with  a  hydrogen  flame  has 
been  investigated.  It  is  subject  to  fatigue,  the 
substance  gradually  yielding  less  readily  to  alternate 
oxidation  and  reductions.  Traces  of  the  oxides  of 
copper,  manganese,  chromium,  and  the  rare  earths, 
which  enhance  the  fluorescence  of  certain  solids,  also 
increase  the  luminescence  of  incandescent  oxides. 
The  activator  must  be  in  solid  solution,  and  its  effect 
passes  through  a  maximum  at  a  characteristic  tem¬ 
perature.  C.  W.  Gibby. 


Gas  space  luminescence  in  a  heterogeneous 
reaction.  L.  Frommer  and  M.  Polanyi  (Z.  physi- 
kal.  Chem.,  1930,  B,  6,  371 — 3S1). — The  action  of 
chlorine  on  aluminium  in  the  presence  of  copper  gives 
rise  to  a  luminescence  in  the  space  surrounding  the 
metal.  The  band  spectrum  of  the  light  emitted  was 
identified  with  that  of  cuprous  chloride.  The  action 
of  chlorine  on  aluminium  gives  rise  to  an  active 
substance,  which  in  the  presence  of  chlorine  excites 
the  luminescence  of  cuprous  chloride.  Under  certain 
conditions  the  luminescence  may  appear  at  a  con¬ 
siderable  distance  from  the  metal.  The  active 
substance  is  probably  a  subchloride  of  aluminium 
(A1C12).  J.  A.  V.  Butler. 

The  two  normal  states  of  the  NO  molecule. 
M.  Lambrey  (Compt.  rend.,  1930,  190,  670 — 672). — 
The  fact  that  the  optical  densities  of  a  layer  of  nitric 
oxide  of  constant  thickness  for  the  (3-  and  y-bands 
are  proportional  to  the  pressure,  p  (cf.  this  vol.,  272), 
and  to  ji1'81,  respectively,  is  considered  the  first 
spectroscopic  verification  of  the  existence  of  two  normal 
2P  states  of  the  nitric  oxide  molecule  (cf .  Pogany  and 
Schmid,  A.,  1929,  740).  The  former  state  is  charac¬ 
teristic  of  the  molecule  itself,  whilst  the  latter  is  due 
to  collision  of  NO  molecules  with  one  another  or  with 
other  molecules,  and  has  a  mean  life  of  1-5  X 10'°  sec. 

J.  Grant. 

New  measurements  in  the  fourth  positive  CO 
bands.  R.  S.  Estey  (Physical  Rev.,  1930,  [ii],  35, 
309—314;  cf.  Birge,  A.,  1927,  184).— The  part  of 
the  fourth  positive  system  of  carbon  monoxide  between 
1970  and  2800  A.  was  remeasured  and  tabulated, 
with  16  newdy-observed  bands.  The  equation 
deduced  for  the  band  heads  gives  D'= 12-00  and 
X>"=11-17  volts  for  the  heat  of  dissociation.  Inten¬ 
sities  are  tabulated  and  intensity  distribution  curves 
calculated,  using  Morse’s  function  (cf.  A.,  1929,  975). 
Agreement  with  Snow’  and  Rideal’s  value  (cf.  ibid., 
1363)  for  the  moment  of  inertia  for  the  normal  state  I 
=15-0  xlO-40  g.-cm.2  is  obtained.  The  quantum 
assignment  of  Asundi’s  infra-red  electronic  bands  is 
revised  (cf.  ibid.,  865).  N.  M.  Bligh. 

Fine  structure  of  the  beryllium  fluoride  bands. 
F.  A.  Jenkins  (Physical  Rev.,  1930,  [ii],  35,  315 — 
335;  cf.  A.,  1927,  916). — -Using  a  cored  carbon  arc  at 
atmospheric  pressure  new’  w’ave-length  measurements 
w’ere  made  of  the  rotational  lines  of  the  BeF  bands  in 
the  regions  XX  3009-5— 3026-3,  290S-9— 2927-S,  and 
3126-1 — 3140-8,  which  include  all  the  stronger  lines 
of  the  (0,0),  (1,0),  and  (0,1)  bands.  Wave-numbers 
and  visual  intensity  estimates  are  tabulated  for  the 
lines  in  the  six  branches  of  each  band.  Rotational 
terms  are  analysed,  and  the  structure  is  found  to  be 
that  characteristic  of  a  an — x22  electronic  transition. 
Equations  to  represent  all  the  lines  of  a  band,  and 
values  for  the  molecular  constants,  are  deduced. 

N.  M.  Bligh. 

Infra-red  emission  bands  under  high  disper¬ 
sion.  M.  Neunhoeffer  (Ann.  Physik,  1930  [v],  4, 
352 — 356). — The  intensity  curve  for  the  w’ater  band 
(hydrogen  flame)  at  1-8  \i.  has  been  determined  in 
emission,  using  a  reflexion  grating.  The  fine  structure 
is  similar  to  that  already  recorded  for  the  2-7  g  band 
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(A.,  1929,  975).  Hettner’s  analysis  does  not  account 
satisfactorily  for  the  results.  R.  A.  Morton. 

Vibration  spectrum  of  the  ammonia  molecule. 
J.  W.  Ellis  (J.  Franklin  Inst.,  1929,  208,  507—519). 
— Measurement  of  the  infra-red  absorption  spectrum 
of  ammonia  in  carbon  tetrachloride  and  aqueous 
solutions  shows  that  the  absorption  bands  due  to  the 
ammonia  in  such  solutions  are  quite  analogous  to 
those  observed  with  the  gas,  but  that  the  positions  of 
certain  bands  are  modified  by  the  solvent.  The 
whole  of  the  near  infra-red  and  visible  absorption 
spectrum  is  interpreted  on  the  basis  of  three  funda¬ 
mental  vibrations  of  the  molecule,  viz.,  the  10-55, 
6-132,  and  2-910  p  bands.  The  band  near  3  p  is 
double  and  is  supposed  to  consist  of  this  third  funda¬ 
mental  and  the  first  overtone  of  the  6-132  p  funda¬ 
mental,  with  the  centre  of  its  Q  branch  near  2-998  p. 
The  bands  at  1-51,  1-035,  0-795,  0-652,  and  0-556  p 
appear  to  represent  overtones  of  the  2-916  p  band. 
They  are  expressed  by  the  equation  v, ,=97+3400?!— 
70?i2  cm.-1,  and  are  believed  to  arise  from  the  anhar- 
monic  vibrations  within  the  NH  linking,  because  the 
energy  of  this  oscillator  (5-1  equivalent  volts)  is  of 
the  same  order  as  that  calculated  chemically  for  the 
NH  linking  (3-99  equivalent  volts)  and  also  because 
this  series  of  bands  persists  through  the  spectra  of 
primary  and  secondary  amines  -with  only  systematic 
minor  shifts.  The  constant  term  97  cm.-1  is  attri¬ 
buted  to  a  change  in  the  potential  energy  of  the 
molecule  due  to  slight  internuclear  rearrangement 
before  or  while  absorption  by  vibration  takes  place. 
There  is  no  evidence  of  overtones  of  the  10-55  p  band. 
The  frequencies  of  the  overtones  of  the  6-132  p  funda¬ 
mental  are  slightly  greater  than  even  multiples  of  the 
fundamental  frequency.  This  fundamental  is  also 
associated  with  the  NH  linking,  since  it  persists  in 
the  sjDectra  of  many  organic  ammonia  derivatives. 
There  is  one  possible  difference  band  at  4-02  p,  due 
to  a  positive  change  in  the  10-55  p  vibration  and  a 
simultaneous  negative  change  in  the  2-196  p  vibration. 
This  is  consistent  with  observations  on  the  Raman 
effect.  J.  W.  Smith. 

Search  for  new  bands  in  the  near  infra-red 
spectra  of  CN,  N2+,  and  BeF.  R.  K.  Asundi 
(Indian  J.  Physics,  1930,  4,  367 — 384). — On  the  basis 
of  Mulliken’s  classification  of  the  molecules  CN,  N2+, 
and  BeF  as  similar  one-valency  electron  emitters  an 
unsuccessful  attempt  was  made  to  discover,  in  the 
near  infra-red,  band  systems  corresponding  for  BeF 
with  the  transition  2 2S  — >  l2*?  (known  for  all  the 
other  molecules  of  this  class),  for  N2  with  the  tran¬ 
sition  22P  -»•  12S  (also  known  for  the  other  mole¬ 
cules),  and  for  CN,  N2+,  and  BeF  with  the  transition 
2ZS  — >  22P  (known  for  BO).  Some  new  bands 
were  obtained  with  BeF,  but  with  the  dispersion 
used  they  were  too  close  together  to  be  measured. 
The  values  obtained  for  the  known  red  CN  bands 
are  tabulated  and  a  reason  is  given  for  selecting 
the  10,938-0  cm.-1  band  as  the  real  0 — 0  band  instead 
of  the  hitherto  accejffed  14,433-1  band.  In  explan¬ 
ation  of  the  negative  results  it  is  mentioned  that 
Mulliken’s  later  work  shows  that  the  molecular  levels 
of  CO-  and  BO  are  to  be  distinguished  from  those  of 
Y+  and  CN.  H.  A.  Jahn. 


Black  bodies  in  the  extreme  infra-red.  C.  H. 
Cartwright  (Physical  Rev.,  1930,  [ii],  35,  415 — 
420). — Using  hot  glass  in  conjunction  with  a  cold 
thin  glass  shutter  the  absorbing  power  of  25  materials 
painted  on  the  receiver  of  a  thermocouple  was  tested 
for  radiation  of  wave-lengths  near  4  p  and  greater 
than  50  p.  White  lead,  litharge,  red  phosphorus, 
powdered  glass,  copper  sulphide,  and  celestite  were 
found  to  be  the  best  absorbers.  N.  M.  Bligh. 

Improved  technique  for  excitation  of  the 
Raman  effect  with  special  reference  to  gases. 
R.  W.  Wood  (J.  Franklin  Inst.,  1929,  208,  617 — 
626). — An  account  of  work  already  published  (cf. 
A.,  1929,  627,  741).  C.  A.  Silberrad. 

Raman  lines  of  mercury  in  arc  improbable. 
R.  W.  Wood  (Nature,  1930,  125,  464).— No  relative 
enhancement  of  the  lines  of  the  spectrum  of  the 
mercury  arc  could  be  detected  (cf .  Venkatesachar  and 
Sibaiya,  this  vol.,  14).  L.  S.  Theobald. 

Raman  effect  in  liquid  a-  and  p-hydrogen. 
J.  C.  McLennan,  H.  D.  Smith,  and  J.  0.  Wilhelm 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  247 — 
253). — In  addition  to  the  three  Raman  lines  observed 
previously  (McLennan  and  McLeod,  A.,  1929,  378), 
three  other  lines  have  been  observed  in  the  Raman 
spectrum  of  liquid  hydrogen,  viz.,  4106  and  4146  A., 
excited  by  the  mercury  4047  line,  and  4293  A., 
excited  by  the  4358  line.  The  4427  and  4472  A.  lines 
correspond  with  the  0  2  rotational  transition 

in  a-hydrogen  and  the  1  — >  3  rotational  transition 
in  p-hydrogen,  respectively,  and  the  ratio  of  the 
intensities  of  these  lines  has  been  enqfioyed  to  deter¬ 
mine  the  ratio  of  the  amounts  of  a-  and  p-hydrogen 
present.  As  the  liquid  hydrogen  was  kept,  the 
percentage  of  the  a-modification  gradually  increased. 
The  six  Raman  lines  observed  with  liquid  hydrogen 
correspond  with  five  different  transitions,  all  of  which 
have  been  observed  with  gaseous  hydrogen  (Rasetti, 
A.,  1929,  1127).  Only  one  is  an  anti-Stokes  line. 

J.  W.  Smith. 

Raman  effect  for  solutions  of  sulphur  dioxide. 
W.  D.  Harkins,  D.  M.  Cans,  and  H.  E.  Bowers 
(Nature,  1930,  125,  464). — Modified  lines  charac¬ 
teristic  of  the  sulphur  dioxide  molecule  appear  in  the 
scattering  of  solutions  of  this  gas  in  water,  benzene, 
and  carbon  tetrachloride.  The  most  prominent  lines 
are  at  4588  and  4238  A.  excited  by  4358  and  4047  A., 
respectively,  of  the  mercury  arc.  The  shift  indicates 
an  infra-red  wave-length  of  8-8  p. 

L.  S.  Theobald. 

Raman  effect  in  liquefied  gases.  J.  B.  Austin 
(Nature,  1930,  125,  464). — The  significance  of  the 
two  new  lines  (displacements  321  and  338  mm.-1) 
found  by  Daure  (this  vol.,  14)  in  the  spectrum  of 
liquid  ammonia  is  discussed.  It  is  suggested  that 
the  outer  lines  represent  a  scattering  of  the  light  which 
gives  the  central  line  (displacement  330  mm.-1)  by 
complex  or  associated  molecules ;  a  secondary  Raman 
effect  in  the  liquid  may  thus  occur. 

L.  S.  Theobald. 

Raman  effect  of  water.  P.  Pringsiieim  and  S. 
Schliyitch  (Z.  Physik,  1930,  60,  581 — 585). — By 
subjecting  water  to  the  light  from  a  mercury  arc 
three  double  Raman  bands  occur  in  the  visible  and 
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a  constant  frequency  difference  of  Av  ~  3400  cm.-1 
indicates  that  they  arc  excited  by  the  three  mercury 
lines  3055,  4047,  and  435S  A.  The  relative  intensity 
distribution  of  the  three  Raman  bands  is  unaffected 
by  rise  of  temperature  or  by  the  introduction  of 
soluble  salts  (cf.  Dadieu  and  Kohlrausch,  A.,  1929, 
976;  Meyer,  Physikal.  Z„  1929,  30,  170). 

R.  A.  Morton. 

Raman  effect.  V.  Raman  spectrum  of 
organic  substances  (C:0  and  C:C  double  link¬ 
ings  ;  halogen  derivatives).  A.  Dadieu  and 
K.  W.  F.  Kohlrausch  (Monatsh.,  1930,  55,  5S— S4). 
— The  Raman  spectra  of  ethyl  alcohol,  ethyl  ether, 
propaldehydc,  formamide,  acetamide,  ethyl  cyano- 
acetate,  sodium  and  ammonium  acetates,  chloroform, 
methylene  and  butyl  chlorides,  hcxachloroethane, 
tetrachloro-  and  tetrabromo-ethane,  dichloro-  and 
dibromo-ethane,  ethyl  and  propyl  chlorides  and 
bromides,  di-,  tri-,  and  tetra-ehloroethylene,  allyl 
chloride,  bromide,  and  thiocyanate  have  been  deter¬ 
mined  and  the  results  tabulated.  The  effect  of  con¬ 
stitutional  factors  on  the  characteristic  frequency  is 
discussed  and  the  results  for  different  types  of  linking, 
including  X-CH'„-X,  CHvC,  H-CX3,  CHdC,  H-C6H3, 
C:CEX,  c:c,  CIO,  and  C:N,  are  given.  " 

A.  I.  Vogel. 

Raman  spectra  of  some  organic  liquids.  J. 
Okubu  and  H.  Hamada  (Sci.  Rep.  Tohoku,  1929, 
18,  601 — 608). — The  Raman  spectra  of  pyridine, 
anisole,  hexane,  and  picoline  have  been  measured. 
There  is  a  close  similarity  between  the  spectra  of 
pyridine  and  picoline,  of  anisole  and  toluene,  and  of 
hexane  and  pentane.  O.  J.  Walker. 

Raman  effect  and  infra-red  spectrum  for 
carbon  tetrachloride  and  silicon  tetrachloride. 
C.  Schaefer  (Z.  Physik,  1930,  60,  586 — 594).— Mar¬ 
vin’s  interpretation  (A.,  1929,-  974)  of  the  infra-red 
absorption  and  Raman  spectra  of  carbon  tetrachloride 
and  silicon  tetrachloride  as  based  on  six  characteristic 
frequencies  in  each  case  is  rejected  and  replaced  by 
a  classification  based  on  four  bands,  viz.,  for  carbon 
tetrachloride  at  46-07,  31-74,  21-S3,  and  13-21, 12-61  g 
(doublet)  and  for  silicon  tetrachloride  at  65-78,  47-62, 
23-47,  and  16-67  g.  Combinations  of  these  account 
for  the  infra-red  absorption  maxima  and  the  Raman 
lines  with  considerable  accuracy.  The  spectra  of 
titanium  tetrachloride  and  stannic  chloride  seem  to 
agree  with  analogous  classifications. 

R.  A.  Morton. 

Raman  effect  with  liquid  methane.  J.  C. 
McLennan,  H.  D.  Smith,  and  J.  0.  Wilhelm  (Trans. 
Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  279— 282).— In 
addition  to  the  lines  observed  by  Daure  (A.,  1929, 
865),  another  lino  has  been  observed  in  the  Raman 
spectrum  of  liquid  methane,  of  wave-length  4621  A. 
and  excited  by  the  mercury  line  4047  A.,  thus  repre¬ 
senting  a  frequency  shift  of  3071  cm.-1  in  the  direction 
of  longer  wave-lengths.  A  Raman  band,  also  excited 
by  the  4047  A.  line,  was  also  observed  between  4596 
and  4616  A.  On  analysis  this  appeared  to  consist  of 
four  components,  corresponding  with  frequency  shifts 
of  2953,  2999,  3023,  and  3047  cm.-1,  respectively. 

J.  W.  Smith. 

Raman  effect  in  some  crystals.  H.  Nisi  (Proc. 
Imp.  Acad.  Tokyo,  1929,  5,  407 — 410). — The  Raman 


spectra  of  beryl  and  tourmaline  exhibit  several  lines 
nearly  coincident  with  those  of  quartz ;  tourmaline, 
in  common  with  beryl,  probably  contains  the  Si04 
group.  Only  one  Raman  line  has  been  observed 
until  dauburite  on  account  of  its  powerful  lumin¬ 
escence,  and  two  new  quartz  lines  have  been  dis¬ 
covered.  Gypsum  exhibits  two  strong  lines,  corre¬ 
sponding  with  the  water  of  crystallisation  and  the 
sulphate  group,  but  the  latter  does  not  coincide  with 
the  corresponding  line  in  aqueous  solutions  of  sulph¬ 
ates,  whereas  with  barytes  the  lines  coincide.  Both 
crystals  exhibit  two  other  lines  which  are  found  also 
in  the  spectra  of  sulphate  solutions.  The  variations 
of  intensity  of  the  Raman  lines  of  sulphates  follow  a 
course  parallel  with  that  of  the  corresponding  infra¬ 
red  reflexion  maxima.  H.  F.  Gillbe. 

Raman  spectra  of  crystalline  powders.  P. 
Rrishnamurti  (Nature,  1930,  125,  463). — The  diffi¬ 
culty  of  a  continuous  background  overpowering  all 
but  the  strongest  Raman  lines  (cf.  Bar,  A.,  1929, 
1361)  has  been  avoided  by  running  the  mercury  arc 
at  a  lower  temperature  and  by  interposing  a  light 
filter  (a  concentrated  solution  of  didymium  chloride) 
between  the  arc  and  the  illuminated  solid.  Some  of 
the  Raman  lines  change  position  when  benzophenone 
is  fused.  Results  for  18  inorganic  nitrates  are  sum¬ 
marised.  With  nitrate  crystals  belonging  to  the 
cubic  system  the  frequency  shift  is  about  the  same 
as  for  nitric  acid.  The  Raman  line  corresponding 
with  a  remote  infra-red  frequency  appeared  promin¬ 
ently  in  lithium  and  mercurous  nitrates,  and  could  be 
detected  with  sodium,  calcium,  barium,  zinc,  silver, 
and  mercuric  nitrates.  L.  S.  Theobald. 

Relation  between  intensity  and  scattering 
angle  for  molecular  light  scattering.  G.  I. 
Pokrowski  (Z.  Physik,  1930,  60,  S50 — 855). — It  is 
shown  that  scattering  by  a  great  depth  of  molecules 
should  give  an  unsymmetrical  distribution  of  scattered 
light  about  the  primary  beam.  This  theoretical 
result  is  verified  by  data  on  light  scattered  by  the 
earth’s  atmosphere.  A.  B.  D.  Cassie. 

Grimm's  law  and  the  ionisation  potentials  of 
water  and  ammonia  molecules.  R.  Grinfeld 
(Physikal.  Z„  1930,  31,  247— 252).— The  ionisation 
potentials  of  water  and  ammonia  by  Lenard’s  method 
are  18-0±0-5  volts  and  16-1  ±0-5  volts,  respectively. 
These  values  are  in  good  agreement  with  those  for 
neon  and  methane  and  thereby  confirm  Grimm's 
law-,  according  to  which  water,  ammonia,  and  methane 
are  “  pseudo-neon  atoms.”  Using  Franck  and 
Hertz’ .  method,  the  following  excitation  potentials 
were  found  for  water,  viz.,  6-4,  19-6,  and  25-5  volts 
and  probably  14-0  and  20-1  volts.  It  is  concluded 
that  6-4  volts  is  the  resonance  potential,  of  the  water 
molecule.  W.  E.  Downey. 

Electrical  properties  of  molecules.  A.  H.  W. 
Aten  (Chem.  Weekblad,  1930,  27,  9S — 101). — Asso¬ 
ciation  in  organic  liquids  cannot  be  regarded  as 
analogous  to  compound  formation,  but  resembles 
rather  a  kind  of  steric  hindrance  caused  by  limitation 
of  the  freedom  of  orientation  of  the  molecules ;  the 
conditions  obtaining  resemble  those  prevailing  in 
concentrated  solutions  of  strong  electrolytes. 
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An  ionising  solvent  is  one  wherein  the  dipoles 
are  situated  on  or  near  the  surface  of  the  molecules 
in  such  a  manner  that  both  poles  are  able  to  exert 
their  influence  on  the  solute  ions ;  this  hypothesis  is 
in  accordance  with  the  observed  fact  that  compounds 
having  a  simple  molecular  structure,  such  as  ammonia 
and  water,  usually  form  the  best  ionising  solvents. 

H.  If.  Gillbe. 

Dielectric  constants  of  water  at  various  tem¬ 
peratures.  A.  G.  Ctjthbertson  and  0.  Maass  (J. 
Amer.  Chem.  Soc.,  1930,  52,  4S3 — 4S9). — An  adapt¬ 
ation  of  the  method  of  Williams  and  Krchma  (A., 
1926,  1000)  for  dielectric  constant  measurements  is 
described,  involving  the  use  of  a  dielectric  cell  con¬ 
structed  on  the  principle  of  a  variable  condenser,  lead 
and  end  effects  being  thereby  eliminated.  The 
following  values  have  been  obtained  for  dielectric 
constants  at  25°  on  the  basis  air=l  :  chloroform, 
5-61 ;  nitrobenzene,  35-20 ;  ether,  4-02 ;  benzene, 
2-28.  The  dielectric  constant  of  water  was  studied 
over  the  temperature  range  0—75°.  From  25°  to  75° 
the  dielectric  constant  decreases  linearly  with  the 
temperature,  the  temperature  coefficient  being 
—0-258.  Below  25°  it  decreases  more  rapidly  with 
temperature.  The  value  at  0°  is  84-4,  at  25°  75-4, 
and  at  75°  62-9.  At  1S°,  the  observed  dielectric 
constant  (77-0)  is  lower  than  the  value  generally 
accepted.  The  wave-length  used  in  these  measure¬ 
ments  is  200  metres.  The  molecular  polarisability 
at  various  temperatures  is  calculated.  The  Debye 
equation  has  no  significance  for  a  substance  of  this  kind. 

J.  W.  Smith. 

Hydrogen  peroxide.  VII.  Dielectric  con¬ 
stants,  refractive  indices,  and  ionising  power  of 
hydrogen  peroxide  and  its  aqueous  solutions. 
A.  C.  Cuthbertson  and  0.  Maass  (J.  Amer.  Chem. 
Soc.,  1930,  52,  4S9 — 499).— The  dielectric  constants 
of  hydrogen  peroxide  solutions  have  been  determined 
at  0°  for  solutions  containing  0 — 99-45%  H.,02, 
using  the  variable  dielectric  cell  method  (cf.  pre¬ 
ceding  abstract).  A  maximum  occurs  at  a  concen¬ 
tration  of  about  35%.  The  dielectric  constant  of 
pure  hydrogen  peroxide  is  determined  by  extra¬ 
polation  as  89-2  at  0°.  The  refractive  indices  of  the 
solutions  have  been  determined  by  the  goniometer 
method  (cf.  A.,  1921,  ii,  106)  for  three  hydrogen 
lines.  These  show  no  abnormalities  such  as  are 
observed  in  the  dielectric  constants.  The  value  of 
the  molecular  refractive  power  of  pure  hydrogen 
peroxide  is  too  large  for  the  molecule  to  be  represented 
by  two  hydroxyl  groups.  The  dispersive  power 
points  in  the  same  direction.  It  is  suggested  that  the 
co-ordinate  oxygen  linking  given  by  Sugden’s  parachor 
has  a  definite  atomic  refractive  power  of  2-1.  The 
polarisability  as  calculated  from  the  refractive  indices 
increases  continuously  with  the  peroxide  concentra¬ 
tion.  A  method  for  measuring  electrical  conduc¬ 
tivities  in  hydrogen  peroxide  solutions  is  developed 
and  is  applied  to  potassium  chloride  and  acetic  acid 
solutions.  In  the  former  the  dissociation  is  about 
the  same  as  in  aqueous  solution,  but  acetic  acid  solu¬ 
tions  have  much  smaller  conductivities  than  in  water. 
The  specific  conductivity  of  pure  hydrogen  peroxide 
is  2  x  10“6,  so  it  can  be  only  very  slightly  dissociated. 

J.  W.  Smith. 


Determination  of  dipole  moments  in  polar 
solvents.  0.  Hassel  and  A.  H.  Uhl  (Naturwiss., 
1930, 18,  247). — The  objections  which  can  be  brought 
against  the  method  of  determining  dipole  moments  in 
dilute  solutions  are  of  greater  importance  when  the 
determination  is  carried  out  in  polar  solvents.  Ex¬ 
periments  made  with  mixtures  of  two  molecular  polar 
types  in  benzene  solution  indicate  that  it  is  possible 
even  in  the  case  of  a  polar  solvent  to  obtain  approxim¬ 
ately  correct  values  for  dipole  moments.  A  series  of 
substances  of  which  the  moments  were  measured  in 
benzene  solution  were  then  dissolved  in  various  polar 
liquids,  and  the  change  of  the  dielectric  constant  caused 
by  the  dissolution  of  the  substance,  and  also  the 
change  in  refractive  index,  were  measured.  The  total 
atomic  and  orientation  polarisation  was  calculated 
by  means  of  a  formula.  Large  deviations  from  the 
[L  values  in  benzene  solution  occurred  only  in  the  case 
of  nitrobenzene,  and  for  solutions  of  chloroform  in 
ether  and  of  ether  in  chloroform.  In  the  last  two 
there  is  a  special  molecular  combination. 

A.  J.  Mee. 

Dipole  moments  of  some  organic  molecules. 
It.  L.  Wolf  (Physikal.  Z.,  1930,  31,  227—229;  cf. 
A.,  1929,  243,  244). — The  infra-red  term  of  the 
molecular  polarisation  is  usually  neglected,  but  the. 
moments  obtained  in  this  way  are  a  little  too  high. 
The  term  is  regarded  as  equal  to  15%  of  the  molecular 
refraction.  In  the  following  data  the  figures  in 
parentheses  represent  the  uncorrected  values ;  and 
those  given  first  include  the  effect  of  the  infra-red 
term:  menthone  2-82  (2-88),  camphor  2-94  (2-99), 
fenclione  2-90  (2-95),  acetylacctone  2-78  (2-85) ; 
formic  1-19  (1-21),  acetic  0-74  (0-80),  propionic  0-63 
(0-72),  butyric  0-68  (0-7S),  and  isovaleric  acid  0-63 
(0-76) ;  ethyl  diazoacetate  2-03  (2-07) ;  benzophenone 
2-95  (3-02),  dianisylmethane  1-61  (1-75),  dianisyl 
ketone  3-90  (3-84),  dianisyl  thioketone  4-44  (4-84). 

It.  A.  Morton. 

Molecular  volumes  and  cohesive  forces  of 
some  geometrical-  and  position-isomeric  com¬ 
pounds.  A.  Wassermann  (Ber.,  1930,  63,  [5], 
559 — 565). — Examples  are  cited  to  show  that  in  the 
■comparison  of  the  mol.  volumes  of  isomeric  compounds 
interatomic  and  intermolecular  distances  must 
equally  be  taken  into  account.  As  measure  of  cohe¬ 
sive  forces,  a  comparison  of  m.  p.  and  solubility  in  the 
case  of  solids  and  of  b.  p.  in  the  case  of  liquids  is 
adopted.  Two  cases  are  distinguished  :  (1)  cohesive 
forces  and  densities  alter  in  the  same  sense  whereby  it 
is  possible  that  the  space  demand  of  isomeric  mole¬ 
cules  is  different  but  not  determinable  solely  from 
density,  and  (2)  change  of  cohesive  force  causes  nO 
alteration  or  an  opposite  change  in  density,  indicating 
that  a  measurable  effect  on  the  mol.  volume  has  been 
produced.  Under  (1)  the  following  examples  are 
cited.  The  jjara-compounds  with  higher  m.  p.  and 
smaller  solubilities  have  greater  density  than  the 
orfAo-substances ;  thus  the  m.  p.,  solubility  (millimol. 
per  litre  in  water  at  25°),  and  df  for  the  fluorobenzoic 
acids  are:  o-,  126°,  51-6,  1-460;  m-,  123°,  10-7,  1-474; 
jj-,  186°,  8-7,  1-479.  Liquid  orteo-compounds  have 
frequently  higher  b.  p.  and  density  than  the  mete¬ 
or  para-substances.  The  behaviour  of  solid  methyl 
maleate  and  fumarate,  of  cis-  and  ?r««.s-oxidoethylenc- 
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dicarboxylic  acid,  and  of  cis-  and  buns-hexahydro- 
phthalic  acid  resembles  that  of  maleic  and  fumaric 
acids.  The  b.  p.  and  density  of  derivatives  of  trans- 
cinnamic  acid  are  generally  greater  than  those  of  the 
corresponding  cis-eompounds.  On  the  other  hand, 
many  cis-compounds  have  higher  b.  p.  and  density 
than  the  /rans-substances,  for  example  the  aP-di- 
chloro-  and  -dibromo-ethylenes  and  the  liquid  methyl 
maleate  and  fumarate. 

Under  (2)  the  following  examples  are  cited,  the 
figures  recording  m.  p.,  solubility  in  water  at  25°,  and 
density:  ehlorobenzoic  acids,  o-,  139°,  13-3,  1-544; 
•>»-,  154°,  2-6,  1-49C ;  p-,  236°,  0-49,  1-541:  bromo- 
benzoic  acids,  o-,  148°,  9-24,  1-929 ;  m-,  156°,  2-00, 
1-845;  p-,  251°,  0-2S,  1-S94:  iodobenzoic  acids; 
o-,  162°,  3-S4,  2-249 ;  m-,  186°,  0-47,  2-171 ;  p-,  266°, 
0-14,  2-184;  phthalic  acid,  193°,  0-54,  1-593;  tere- 
phthalic  acid,  >333°,  0-0014,  1-510. 

When  the  brms-compound  has  a  higher  m.  p.  or 
b.  p.  than  the  cis-substance  and  a  smaller  or  not  larger 
density,  it  is  assumed  that  the  smaller  space  demand 
of  the  cis-moleculc  is  of  more  influence  on  the  mol. 
volume  than  the  small  intermolecular  distances  of 
the  /raws-derivatives.  H.  Wren. 

Magnetic  birefringence  of  p-azoxyanisole  at 
temperatures  above  the  point  of  disappearance 
of  the  mesomorphic  state.  (Mlle.)  J.  Zadoc- 
Kahn  (Compt.  rend.,  1930,  190,  672— 674).— The 
positive  magnetic  birefringence  of  p-azoxyamsole  in 
the  isotropic  state  is  considerably  greater  than  that 
of  ordinary  liquids,  and  varies  rapidly  with  temper¬ 
ature,  especially  in  the  neighbourhood  of  the  nematic 
state,  the  temperature  curve  being  hyperbolic.  These 
results  were  anticipated  by  Foex  (this  vol.,  141)  from 
his  analogy  between  the  nematics  and  the  ferro¬ 
magnetics  which  indicated  that  above  the  clarific¬ 
ation  point  (comparable  with  the  Curie  point)  there 
is  a  molecular  field  favourable  to  molecular  orient¬ 
ation.  J.  Grant. 

Active  nitrogen  and  hydrogen  ;  the  two  forms 
of  hydrogen.  H.  Copaux  (Chim.  et  Ind.,  1930,  23, 
267 — 272). — The  production  and  properties  of  active 
nitrogen  and  hydrogen  are  described,  and  theories  as 
to  their  nature  are  discussed.  The  prediction  of 
and  experimental  evidence  for  the  existence  of  ortho- 
and  para-hydrogen  are  summarised  briefly. 

N.  M.  Bligh. 

Active  nitrogen.  VII.  Decay  of  the  nitrogen 
afterglow.  E.  J.  B.  Willey  (J.C.S.,  1930,  336— 
349;  cf.  A.,  1929,  403,  1117). — The  afterglow  decay 
was  investigated  by  an  improved  method,  the  glow 
being  measured  by  a  photo-cell.  The  decay  is  partly 
homogeneous  or  heterogeneous,  according  to  experi¬ 
mental  conditions.  If  the  walls  of  the  vessel  are  not 
poisoned  by  gaseous  impurities  the  recombination 
process  is  a  non-luminous  surface  reaction;  for  an 
increase  in  impurity  up  to  0-1%  the  wall  reaction 
diminishes  and  the  homogeneous  decay  increases 
(cf.  Lewis,  A.,  1929,  624;  Herzberg,  A. ,1928,  457), 
the  order  of  the  process  being  determined  by  the  state 
of  the  walls ;  when  the  surface  reaction  is  minimised 
the  effects  of  pressure  and  addition  of  other  gases 
are  in  agreement  with  the  three-body  recombination 
theory.  The  afterglow  probably  originates  in  a 


reaction  N+N' — >■  N'a ;  N'2-)-N2 — >  2N2,  where  N' 
is  a  2-3-volt  metastable,  chemically  active  atom  (cf. 
Compton  and  Boyce,  A.,  1929,  365).  No  changes  in 
the  order  of  the  decay  nor  in  the  spectral  charac¬ 
teristics  of  the  glow  between  5900  and  4000  A.  were 
observed.  N.  M.  Bligh. 

Attempt  to  produce  pure  para-nitrogen.  E. 
Justi  (Naturwiss.,  1930,  18,  227 — 22S). — Consider¬ 
ations  of  the  intensity  relationships  in  the  band  and 
Raman  spectra  of  nitrogen  have  led  to  the  suggestion 
that  ordinary  nitrogen  consists  of  two  parts  of  para- 
nitrogen  with  rotation  quantum  numbers  0,  2,  4, 
6  .  .  .  and  one  part  of  ortho-nitrogen  having  the 
quantum  numbers  1,  3,  5,  7.  ,  .  .  Attempts  to  prepare 
the  para-form  by  the  method  of  Bonhoeffer  and 
Harteck  (cf.  A.,  1929,  479)  were  unsuccessful.  By 
causing  the  condensation  of  nitrogen  near  the  triple 
point  a  new  modification  has  been  produced  and  is 
being  examined.  W.  R.  Angus. 

Structural  principles  of  compounds  of  boron 
and  hydrogen.  E.  Wiberg  (Z.  anorg.  Chem.,  1930, 
187,  362 — 368). — Polemical  against  Hellriegel  (this 
vol.,  137).  The  conception  of  a  special  “  boron 
linking  ”  to  explain  the  existence  of  the  different 
boron  hydrides  is  unnecessary.  From  its  position  in 
the  periodic  table  it  is  reasonable  to  regard  boron  as 
quinquevalent  towards  hydrogen.  As  proof  that 
Grimm’s  hydride  law  may  be  applied  to  boron  the 
similarity  between  the  properties  of  diborane,  B2HG, 
and  ethylene  is  pointed  out.  This  indicates  that 
boron  is  quinquevalent  in  this  compound,  the  two 
boron  atoms  being  joined  by  a  double  linking. 

M.  S.  Burr. 

Boron  hydrides  and  sodium  triphenylboride. 
F.  Faltis  (Z.  anorg.  Cliem.,  1930,  187,  369—378).— 
Theoretical.  On  the  basis  of  the  experimental  work 
of  Stock  and  others  (A.,  1929,  279)  a  theory  of  the 
structure  of  boron  hydrides  has  been  put  forward. 
It  resembles  Hellriegel’s  theory  (this  vol.,  137)  in  so 
far  as  it  is  based  on  the  conception  of  a  tervalent 
boron,  but  it  involves  the  formation  of  cyclic  struc¬ 
tures  to  build  up  the  higher  members  of  the  series. 
In  the  additive  compounds  with  sodium  and  ammon¬ 
ium  the  presence  of  double  linkings  to  form,  for 
instance,  the  anion  BH2-BH2"  (cf.  Wiberg,  A.,  1928, 
936)  must  be  admitted.  The  triphenyl  or  trimethyl 
borides  show  no  tendency  to  form  double  molecules 
but  combine  with  sodium  or  ammonium.  The  form¬ 
ation  of  these  compounds  is  not  the  result  of  the  com¬ 
pletion  of  the  electron  octet  by  addition  or  subtraction 
of  electrons,  but  of  an  endeavour  to  bind  a  single 
valency  electron  in  the  fourth  co-ordination  position. 

M.  S.  Burr.  _ 

Intermolecular  affinity  of  fumaric  and  maleic 
acids  and  tbeir  dimethyl  esters,  and  o£  d^'ann 
meso-tartaric  acids  and  their  methyl  and  ethyl 
esters.  A.  Wassermann  (Z.  physikal.  Cliem.,  1930, 
146,  418 — 445,  446 — 461). — The  molecular  heats  of 
the  dimethyl  esters  of  maleic  and  fumaric  acids  have 
been  measured.  They  are,  respectively,  (62-3  — 
0-0251)  kg.-cal.  and  (41-5+0-242J)  kg.-cal.  The  heat 
of  fusion  of  the  maleic  ester  is  3-52  kg. -cal. /g. -mol. 
From  the  data  and  that  of  other  investigators  the 
heats  of  combustion  of  the  solid,  liquid,  and  gaseous 
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esters  may  be  calculated.  In  the  gaseous  states  the 
heats  of  combustion  of  the  stereoisomeric  esters  agree 
within  the  limits  of  experimental  error.  In  the  solid 
state  the  heat  of  combustion  of  the  maleic  ester  is 
approximately  3  kg.-cal./g.-mol.  greater  than  for  the 
fumaric  ester.  This  indicates  that  the  attraction 
between  the  molecules  in  the  solid  state  is  greater  for 
the  fumaric  than  for  the  maleic  ester,  a  conclusion 
which  is  confirmed  by  determinations  of  the  density ; 

is  1-34  for  the  former  and  1-22  for  the  latter. 
3VI.  p.  and  solubilities  give  further  confirmation.  The 
heats  of  dissolution  and  the  first  and  second  heats  of 
ionisation  of  maleic  and  fumaric  acids  have  been 
determined,  and,  with  the  help  of  these  data  and  also 
of  the  calculated  values  for  the  heat  of  hydration  of 
the  primary  and  secondary  anions,  heats  of  formation 
of  the  isomeric  molecules  and  ions  have  been  calcu¬ 
lated  and  compared.  The  intermolecular  affinity  of 
fumaric  acid  thus  appears  to  be  more  than  2-5  kg.-cal. 
per  mol.  greater  than  that  of  maleic  acid.  This  con¬ 
clusion  is  supported  by  the  fact  that  there  are  3  mole¬ 
cules  in  the  unit  cell  of  the  crystal  lattice  of  fumaric 
acid  and  only  2  molecules  in  that  of  maleic  acid. 
Fumaric  acid  is  more  strongly  adsorbed  by  charcoal 
than  is  maleic  acid,  which  also  seems  to  indicate  that 
the  former  has  the  greater  cohesive  jiower. 

Determinations  have  been  made  of  the  specific 
heat,  heat  of  fusion,  and  heat  of  dissolution  of  the 
diethyl  esters  of  d-  and  meso-tartaric  acids.  The 
heats  of  hydration  of  the  two  esters  have  been  calcu¬ 
lated  and  are  found  to  agree  within  the  limits  of 
experimental  error.  The  densities  have  also  been 
determined.  Heats  of  dissolution  and  ionisation  of 
d-  and  meso-tartaric  acids  and  of  racemic  acid  have 
been  obtained.  From  these  and  other  data  it  is 
shown  that,  in  the  gaseous  state,  d-  and  meso-tartaric 
acids  and  their  diethyl  and  dimethyl  esters  have,  in 
each  case,  the  same  energy  content.  The  heat  of 
combustion  of  solid  racemic  acid  differs  from  that  of 
the  other  two,  indicating  a  different  intermolecular 
affinity.  Observations  on  crystal  structure,  molecular 
volume,  m.  p.,  etc.  confirm  these  conclusions. 

M.  S.  Burr. 

Structure  of  the  water  molecule  and  its  relation 
to  Werner’s  co-ordination  law  in  general  and  to 
the  crystal  structure  of  water  in  particular.  R. 
Reinicke  (Z.  anorg.  Chem.,  1930,  187,  49 — 59). — 
The  theory  previous^  developed  is  applied  to  the 
structure  of  the  water  molecule.  It  is  considered 
that  it  is  not  a  straight-line  molecule,  but  that  the 
angle  between  the  hydrogen-oxygen  linkings  is  97°,  and 
the  crystal  structure  of  ice  is  discussed  on  this  basis. 
The  views  are  also  applied  to  the  structure  of  salt 
hydrates  and  of  co-ordination  compounds  in  general. 

J.  W.  Smith. 

Measurements  with  bi-  and  quadri-valent 
compounds  of  the  rare  earths.  TV.  Classi¬ 
fication  of  the  rare  earths.  W.  Klemm  (Z.  anorg. 
Chem.,  1930,  187,  29 — 32). — The  classification  of  the 
tervalent  ions  of  the  rare  earths  suggested  previously 
(this  vol.,  177)  is  discussed  from  the  point  of  view  of 
the  modern  theory  of  the  structures  of  these  ions. 

J.  W.  Smith. 

Quantum  theory  of  double  linkings.  E. 
Huckel  (Z.  Physik,  1930,  60,  42$^156).— Chemical 


evidence  for  resistance  to  rotation  of  the  parts  of  a 
molecule  about  CIO  and  CUST  double  linkings  is 
summarised.  Lennard- Jones’  method  (cf.  A.,  1929, 
1360)  is  applied  to  the  electronic  configuration  of  the 
oxygen,  acetylene,  and  ethylene  molecules.  Oxygen 
is  a  straightforward  example  of  the  method,  the 
actual  binding  of  the  two  valency  electrons  being  an 
“  Impulsvalenz  ”  due  to  opposed  orbidal  angular, 
but  parallel  spin  momenta  of  the  two  electrons.  It 
has,  therefore,  a  3  2  paramagnetic  ground  term.  The 
double  linking  in  formaldehyde  and  ethylenes  is  no 
longer  cylindrieally  symmetrical,  and  a  and  v  values 
have,  therefore,  no  real  meaning.  Each  -  term, 
ordinarily  degenerate,  splits  into  two.  A  notation  is 
given  to  specify  these  and  their  possible  combinations. 
The  electronic  configuration  of  the  ground  state  of 
the  molecule  is  deduced  from  its  magnetic  properties. 
A  qualitative  estimate  of  the  energy  values  of  these 
terms  shows  that  cis-  and  /ran.s-isomerides  alone  are 
stable;  i.e.,  quantum  mechanics  predicts  resistance 
to  rotation  about  the  double  linking. 

A.  B.  D.  Cassie. 

Relation  of  van  der  Waals  forces  to  homo- 
polar  binding  forces.  R.  Eisenschitz  and  F. 
London  (Z.  Physik,  1930,  60,  491 — 527). — A  system¬ 
atic  perturbation  method  is  developed,  which  com¬ 
bines  in  one  the  homopolar  and  van  der  Waals 
forces,  and  contains  earlier  calculations  on  chemical 
linking  as  first  approximations.  The  method  is 
applied  to  derive  the  van  der  Waals  constant  of 
atomic  hydrogen.  A.  B.  D.  Cassie. 

Magnetism.  P.  Weiss  (Anal.  Fis.  Quim.,  1930, 
28,  146—159). — The  magnetic  properties  of  various 
materials  are  discussed  in  relationship  to  atomic  and 
molecular  structure.  H.  F.  Gillbe. 

Quantum-mechanical  theory  of  the  homopolar 
linking.  W.  Heitler  (Physikal.  Z.,  1930,  31,  185 — 
204). — A  full  summary.  R.  A.  Morton. 

Stable  states  of  molecules.  M.  Dunkel  (Z. 
physikal.  Chem.,  1930,  B,  7,  81 — 107). — Theoretical. 
A  systematic  classification  of  di-  and  poly-atomic 
molecules  formed  by  the  elements  of  the  first  hori¬ 
zontal  series  has  been  carried  out  by  the  free  use  of  the 
physical  conceptions  previously  applied  to  diatomic 
molecules.  The  electronic  structure  of  the  possible 
compounds  of  the  elements  named  is  given  and  their 
chemical  behaviour  correlated  with  it.  The  con¬ 
stitution  of  certain  compounds  of  doubtful  structure 
is  discussed,  and  reasons  are  given  for  the  non-exist¬ 
ence  of  certain  other  molecules.  F.  L.  Usher. 

Valency  of  sulphur  in  dithionates.  0.  Stel- 
ling  (Z.  physikal.  Chem.,  1930,  B,  7,  157—159).— 
The  inference  regarding  the  valency  of  sulphur  in 
dithionates  drawn  by  Winger  and  Yost  (A.,  1929, 
9S3)  from  the  results  of  experiments  on  its  .X-ray 
absorption  spectrum  is  criticised.  The  latter  depends, 
not  only  on  the  valency  of  the  sulphur,  but  also  on 
the  nature  of  the  atoms  to  which  it  is  directly  bound. 
The  wave-length  of  the  A-absorption  edge  for  sulphur 
in  sodium  thiosulphate  agrees  closely  with  that  for 
sulphur  in  potassium  dithionate.  It  is  therefore  con¬ 
sidered  that  the  latter  contains  two  similar  sexavalent 
sulphur  atoms  as  expressed  in  the  Blomstrand- 
Mendeleev  formula.  F.  L.  Usher. 
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Solution  volume  and  ionic  radii  of  alkali 
halides.  W.  Herz  (Z.  anorg.  Chem.,  1930,  187, 
382— 384).— The  volumes  of  the  alkali  halide  mole¬ 
cules  in  solution,  calculated  from  density  deter¬ 
minations,  have  been  compared  with  the  volumes 
calculated  from  the  ionic  radii  (cf.  this  vol.,  534). 
At  higher  concentrations  Vm  is  always  greater  than 
Viy  whilst  at  lower  concentrations  the  converse  holds. 
In  most  cases  there  is  equality  at  a  normality  between 
0-2  and  0-1.  On  comparing  the  same  halide  of 
different  alkali  metals,  or  different  salts  of  the  same 
alkali  metal,  the  ratio  Vm  to  F»  increases,  in  general, 
with  the  mol.  wt.,  but  there  are  exceptions. 

M.  S.  Burk. 

Dissociation  work  of  oxygen  and  sulphur.  V. 
Kondrateev  (Z.  physikal.  Chem.,  1930,  B,  7,  70 — 
73). — The  dissociation  work  of  the  oxygen  molecule, 
recalculated  from  spectral  data  relating  to  nitrogen 
peroxide  and  to  ozone,  has  a  mean  value  of  120  kg.- 
cal.  This  necessitates  the  adoption  of  a  revised  value 
for  sulphur  of  101  kg.-cal.  The  values  for  the  dis¬ 
sociation  work  of  selenium  and  tellurium  are  less  than 
84  and  65  kg.-cal.,  respectively.  M.  S.  Burr. 

Cosine  law  of  reflexion  as  a  consequence  of 
the  second  law  of  thermodynamics.  P.  Clausing 
(Ann.  Physik,  1930,  [v],  4,  533 — 566). — The  second 
law  of  thermodynamics  requires  as  a  consequence  the 
cosine  law  for  the  directional  distribution  of  mole¬ 
cules  leaving  a  wall  of  a  vessel.  The  principle  of 
detailed  balancing,  which  states  that  for  each  elemen¬ 
tary  process  in  a  system  in  equilibrium  the  frequency 
of  the  forward  process  is  equal  to  that  of  the  opposing 
one,  requires  that  for  each  direction,  and  for  each 
velocity,  the  number  of  molecules  which  arc  allowed 
to  leave  must  equal  the  number  absorbed.  By  the 
application  of  this  principle  and  the  second  law  it  is 
shown  that  so  long  as  the  latter  can  be  regarded  as 
true  the  cosine  law  must  follow.  A.  J.  Mee. 

Formula  for  molecular  streaming  according 
to  Smolucliowski  and  to  Gaede.  P.  Clausing 
(Ann.  Physik,  1930,  [v],4,  567 — 570). — Mathematical. 
A  new  proof  of  the  formula  of  Smolucliowski  and  of 
Gaede  which  was  used  in  the  previous  work  (cf.  pre¬ 
ceding  abstract)  is  given.  A.  J.  Mee. 

Fluctuation  of  rotation  energy  of  polyatomic 
gases.  K.  Szell  (Z.  Physik,  1930,  60,  210 — 217). — 
Theoretical.  R.  A.  Morton. 

Dynamic  actions  in  slow  rotational  motions 
in  viscous  liquids.  Bi  Ftnzi  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  59 — 63). — Equations  have  been 

derived  for  the  resultant  and  moment  of  dynamic 
action  acting  on  and  about  a  line  within  the  liquid 
due  to  the  viscosity  in  slow  rotational  movement  in  a 
viscous  liquid.  F.  G.  Tryhobn. 

Glancing  angle  of  reflexion  from  calcite  for 
silver  (Ka ix)  X-rays.  C.  D.  Cooksey  and  D.  Cook¬ 
sey  (Nature,  1930,  125,  461). — The  weighted  mean 
value  of  14  observations  of  the  first  order  glancing 
angle  at  which  the  Xoq  line  of  silver  is  reflected  from 
thecleavageplanesof  calcite,  obtained  by  a  newmethod, 
is  5°  17'  13-Sl"±0-06"  reduced  to  1S°.  The  corre¬ 
sponding  wave-length  is  0-55823S  A.  ±0-000002  A. 


using  3-02904  A.  for  the  effective  grating  space  of 
calcite.  L.  S.  Theobald. 

Diffraction  of  X-rays  by  vitreous  solids  and  its 
bearing  on  their  constitution.  J.  T.  Randall, 
H.P.Rooksby,  and  B.  S.  Cooper  (Nature,  1930, 125, 
458). — The  constitution  of  glasses  has  been  studied  by 
examining  the  diffraction  effects  produced  by  passing 
copper  Ka  radiation  through  silica,  wollastonite, 
sodium  and  potassium  borates,  boric  oxide,  selenium, 
potash  and  soda  felspars,  dextrose,  and  sucrose,  in  the 
glassy  state.  Silica  glass  corresponds  with  either  cristo- 
balite  or  tridymite  crystallites  of  average  size  1-5 — 
2-0  XlO"7  cm.  with  evidence  much  in  favour  of  the 
former.  Wollastonite  corresponds  with  crystalline 
pseudo-wollastonite,  and  in  the  case  of  potash  felspar 
the  crystallites  are  mainly  silica,  and  probably 
cristobalite.  Potash  felspar  devitrifies  to  cristobalite, 
whilst  wollastonite  glass,  which  is  more  stable, 
devitrifies  to  crystalline  wollastonite  at  900°.  The 
observations  of  Parmelee  and  co-workers  on  the 
position  and  number  of  bands  obtained  with  fused 
silica  and  felspar  glass  are  not  confirmed ;  only  one 
band,  at  4-33  A.,  has  been  found  with  fused  silica. 

L.  S.  Theobald. 

Soft  X-rays  and  secondary  electrons.  E. 
Rudberg  (K.  Svenska  Vet.  Akad.  Handl.,  1929, 
7,  [1],  153  pp.). — The  interaction  between  electrons 
and  soft  X-rays  in  solids  was  investigated.  The 
velocity  distribution  of  the  photo-electrons  excited 
by  the  rays  was  measured  by  electric  and  magnetic 
methods;  the  curves  obtained  afford  information 
on  the  nature  of  the  process  occurring  in  the  photo¬ 
electric  substance  and  on  the  frequency  of  the 
radiation ;  the  efficiency  of  soft  X-ray  production  was 
calculated  from  photo-electric  measurements  and  a 
study  of  the  absorption  of  the  X-rays.  A  stopping 
potential  and  magnetic  method  of  velocity  analysis 
are  described,  and,  applied  to  the  photo-electric 
emission,  lead  to  the  same  results ;  the  former  gives 
a  value  of  265  volts  for  the  carbon  Ka  quantum. 
The  emission  was  found  to  consist  of  a  small  number 
of  fast-  and  a  large  group  of  slow-moving  electrons 
which  were  proved  by  absorption  measurements  with 
a  fluorite  window  not  to  be  produced  by  radiation  of 
the  corresponding  frequency;  their  velocity  distri¬ 
bution  is  identical  with  that  of  the  low-energy  emission 
due  to  electron  bombardment.  The  fast  electrons 
probably  constitute  the  secondary  emission  pro¬ 
duced  by  fast  primary  photo-electrons.  For  the 
same  radiation  heavy  elements  give  a  greater  number 
of  fast  electrons  than  light  elements.  Evidence  was 
found  of  absorption  of  carbon  Km  radiation  by  the 
K  electrons  of  boron.  The  calculated  term  value  is, 
boron  K,  189 ±5  volts.  Using  different  wnodes  .  the 
values  obtained  for  the  characteristic  soft  X-ray 
quanta  emitted  were :  carbon  Km,  277  ±10 ;  boron 
Ka,  183 ±10;  beryllium  ( K ),  100±10;  aluminium 
(L)  64±5  volts.  The  absorption  coefficient  of  gold 
leaf  for  the  carbon  radiation  was  2-9  X 105  cm.-1 
The  yield  of  soft  X-ray  energy  when  solids  are 
bombarded  by  300- volt  electrons  is  of  the  order  10~5 ; 
the  cause  of  this  low  efficiency  is  discussed.  Velocity 
distribution  curves  for  the  emission  from  solids  due 
to  electron  bombardment  were  obtained  with  a 
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magnetic  focussing  apparatus;  measurements  for 
aluminium,  carbon,  boron,  beryllium,  and  lithium 
showed  no  characteristic  velocity  groups  related  to 
the  excitation  of  soft  X-ray  levels.  True  electron 
reflexion  was  established  for  all  voltages  in  the 
region  0 — 1000  volts.  For  all  cold  targets  the  energy 
most  frequently  lost  by  a  bombarding  electron  on 
collision  had  a  characteristic  value  of  about  25  volts ; 
this  is  due  to  an  adsorbed  surface  layer  which  is 
removed  at  incandescence  temperature  but  re¬ 
established  on  cooling  in  a  vacuum.  Incandescent 
platinum  and  carbon  targets  show  no  sign  of  excita¬ 
tion  of  soft  X-ray  levels ;  new  maxima  found  indic¬ 
ating  characteristic  amounts  of  energy  transferred 
on  collision  were  9-0;t0-4  volts  for  platinum,  and 
7-0±0-5  volts  for  carbon.  It  is  concluded  that  in 
conducting  targets  under  electron  bombardment,  for 
higher  voltages  a  small  fraction  of  the  primary 
electrons  is  reflected  without  loss  of  energy  and  a 
greater  fraction  is  scattered,  the  lost  energy  being 
largely  utilised  for  the  production  of  secondary 
electrons  in  the  target.  Inelastic  collisions  also 
occur,  involving  the  ionisation  of  low  energy  levels 
of  atoms  in  the  target.  Excitation  of  soft  X-ray 
levels  occurs  only  with  vanishingly  small  probability, 
in  conflict  with  the  usual  interpretation  oi  secondary 
emission  critical  potentials.  Experimental  evidence 
indicates  that  the  energy  of  the  excited  atoms  con¬ 
nected  with  the  maxima  for  hot  targets  is  not  dissip¬ 
ated  in  radiation  of  the  corresponding  frequency. 

N.  M.  Bligh. 

Grating  constants  of  gold-silver  mixed  crys¬ 
tals.  G.  Sachs  and  J.  Webrts  (Z.  Physik,  1930,  60, 
481 — 490). — A  new  arrangement  to  give  precision 
measurements  of  grating  constants  is  described.  The 
possible  experimental  error  is  calculated,  and  corre¬ 
sponds  with  an  error  in  wave-length  of  0-0002  A.  The 
grating  constants  are  measured  for  varying  propor¬ 
tions  of  gold  and  silver,  and  the  deviations  from  the 
additive  law  are  discussed.  A.  B.  D.  Cassie. 

New  wave-length  standard  for  X-rays.  A.  H. 
Compton  (J.  Franklin  Inst.,  1929,  208,  605 — 616). — 
The  discrepancy  between  the  wave-lengths  of  X-rays 
as  deduced  from  crystal  and  from  grating  measure¬ 
ments  (cf.  Bearden,  A.,  1929,  984),  and  the  resultant 
discrepancies  in  the  values  of  constants  deducible 
therefrom,  are  discussed.  The  discrepancies  vary,  but 
are  largely  (up  to  over  ten  times)  in  excess  of  probable 
experimental  error.  No  explanation  is  arrived  at,  but 
it  is  pointed  out  that  the  new  values  of  e  and  h  give 
136-45  as  the  value  of  1  /a,  a  figure  nearer  to  Edding¬ 
ton’s  136  (A.,  1929,  231 ;  cf.  this  vol.,  518)  than  figures 
accepted  hitherto.  C.  A.  Silberrad. 

Secondary  phenomena  in  X-ray  spectra.  F.  K. 
Richtmeyer.  (J.  Franklin  Inst.,  1929,  208,  325 — 
361). — A  summary  of  earlier  measurements  on  X-rays. 
Modem  refinements  show :  (i)  a  deviation  from  the 

X3  absorption  law ;  (ii)  absorption  discontinuities  are 
not  sharp ;  (iii)  the  wave-length  of  absorption  dis¬ 
continuities  varies  slightly  with  chemical  combin¬ 
ation  ;  (iv)  emission  lines  are  accompanied  by  satell- 
ltes;  (iii)  and  (iv)  are  discussed.  The  M  electrons 
around  phosphorus  in  phosphates  may  be  regarded 
as  removed.  The  difference  in  energy  required  to 


remove  a  K  electron  from  the  neutral  phosphorus 
atom,  and  from  that  with  no  M  electrons,  is  calcul¬ 
able;  it  is  much  greater  than  the  corresponding 
difference  in  frequency  between  the  X-absorption 
edges  of  phosphorus  and  of  phosphates.  This  dis¬ 
crepancy  gives,  however,  a  measure  of  the  screening 
effect  of  surrounding  atoms,  and  so  a  new  approach 
to  valency  problems.  Emission  satellites  appear  in 
numbers  varying  with  the  element,  and  seem  accom¬ 
panied  by  a  continuous  spectrum  on  their  short¬ 
wave  side.  Wentzel  suggests  that  the  K  satellites  are 
due  to  double  ionisation  of  the  K  ring.  The  resulting 
frequency  relations  are  supported  by  experiment,  but 
the  observed  intensity  of  the  satellites  is  too  great. 
The  excitation  potential  of  the  satellites  is  also 
inexplicable.  Richtmeyer  shows  that  if  Av  be  the 
frequency  difference  between  a  satellite  and  its  parent 
line,  (Av)1/2  is  proportional  to  the  at.  number  of  the 
element.  He  suggests  that  satellites  are  due  to 
simultaneous  electron  jumps,  one  between  inner 
orbits  and  the  other  between  outer  orbits.  This 
explains  his  frequency  relation  and  other  experi¬ 
mental  results.  A.  B.  D.  Cassie. 

X-Ray  diffraction  in  organic  liquids.  I. 
Cyclic  compounds.  II.  Chain  compounds.  M. 
Ishino,  S.  Tanaka,  and  A.  Tsuji  (Mem.  Coll.  Sci. 
KySto,  1930,  A,  13, 1 — 16, 17 — 26). — I.  The  diffraction 
of  X-rays  by  various  cyclic  organic  compounds  in 
the  liquid  state  has  been  investigated  by  the  Debye- 
Scherrer  method.  Since  the  diffraction  halo  of  a 
mixture  of  liquids  is  characteristic  of  the  mixture  and 
the  haloes  of  the  constituents  are  suppressed,  it  is 
concluded  that  the  dimensions  of  such  haloes  are 
determined,  not  by  the  molecular  structure,  but  by 
the  intermolecular  distance,  values  of  which  have 
been  calculated  for  the  substances  examined.  With 
some  liquids  a  single  sharply-defined  halo  is  obtained, 
probably  indicating  that  the  molecules  are  spherical. 
Cylindrical  or  disc-shaped  molecules  are  supposed  to 
be  responsible  for  haloes  with  two  distinct  maxima, 
corresponding  with  the  two  principal  dimensions  of 
the  molecules.  In  cases  where  the  halo  shows  one 
distinct  maximum  with  a  marked  scattering  to  one 
side  of  it,  it  is  inferred  that  regularity  of  orientation 
is  more  pronounced  in  respect  of  one  dimension  than 
in  respect  of  the  other,  whilst  if  there  are  equal 
deviations  from  regularity  in  respect  of  both  the  halo 
has  no  distinct  maximum.  The  ordinary  structural 
formula  seems  to  be  no  index  to  the  actual  form  of 
the  molecule. 

II.  The  diffraction  haloes  of  various  open-chain 
compounds  have  been  examined.  Hydrocarbon 
haloes  have  a  single  sharp  maximum,  the  size  of  which 
is  practically  independent  of  the  number  of  carbon 
atoms.  All  the  other  compounds  examined  give  two 
maxima,  the  inner  being  taken  to  correspond  with 
the  length  of  the  molecule,  and  the  outer,  apparently 
the  counterpart  of  the  hydrocarbon  maximum,  with  its 
cross-sectional  diameter.  R.  Cpthtlt.. 

X-Ray  diffraction  in  liquids.  I.  Aqueous 
and  non-aqueous  solutions.  S.  Tanaka  and  A. 
Tsuji  (Mem.  Coll.  Sci.  KySto,  1930,  A,  13,  27—33).— 
Investigation  of  the  diffraction  of  X-rays  by  aqueous 
solutions  has  given  results  similar  to  those  obtained 
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by  Krislinamurti  (A.,  1928,  1079).  Dilute  non- 
aqueous  solutions,  however,  show  only  a  single  halo. 
Increase  in  concentration  reduces  its  diameter  and  at 
the  same  time  the  outer  scattering  increases  until  in 
some  cases  it  develops  into  a  halo  of  large  diameter. 

It.  CUTHILL. 

Crystal  structure  of  xenon.  G.  Natta  and 
A.  G.  Nasini  (Nature,  1930,  125,  457). — The  crystal 
structure  of  xenon  has  been  determined  by  applying 
the  powder  method  to  a  thin  layer  (0-004  cm., 
approx.)  of  the  gas  condensed  on  the  surface  of  a  quartz 
capillary.  Xenon,  like  argon,  shows  a  face-centred 
cubic  structure.  The  elementary  cell  of  four  atoms 
has  a  6-18^0-01  A.,  the  volume  is  236-03 X 10-21  c.c. ; 

3-64  g./c.o.  The  atomic  radius  is  calculated  to 
be  2-18  A.  L.  S.  Theobald. 

Structure  of  strontium  chloride  hexahydrate. 
Z.  Herrmann  (Z.  anorg.  Chem.,  1930,  187,  231 — 
236). — The  ortholiexagonal  unit  cell  contains  2 
mols.,  and  has  a  7-906,  b  13-68,  c  4-07  A.  The  space- 
group  is  C%.  F.  L.  Usher. 

Crystal  structure  of  native  copper.  (Sir) 
H.  C.  H.  Carpenter  and  M.  S.  Fisher  (Bull.  Inst. 
Min.  Met.,  1930,  27 — 32;  cf.  Carpenter  and  Tamura, 
A.,  1928,  503). — The  microstructures  of  twenty 
typical  specimens  of  native  copper  are  described.  It 
is  concluded  that  they  were  all  formed  at  low  tem¬ 
peratures,  probably  by  the  interaction  of  aqueous 
solutions  of  meteoric  origin.  Oolitic  markings  are 
characteristic  of  formation  by  rhythmic  precipitation ; 
zonal  and  herring-bone  markings,  and  irregular 
striations  of  formation  by  replacement.  Columnar 
crystals  with  multiple  twinning  and  irregular  mark¬ 
ings  denote  formation  by  aqueous  action,  and  anneal¬ 
ing  twins  and  blurred  striations  thermal  metamor¬ 
phism.  Heat  treatment  showed  that  none  of  the 
specimens  was  originally  homogeneous,  and  had  there¬ 
fore  never  been  near  its  m.  p.  The  temperature  of 
four  specimens  had  reached  about  400°  and  of  four 
about  500°.  C.  W.  Gibby. 

.Y-Ray  examination  of  the  system  iron- 
arsenic.  G.  HAgg  (Z.  Krist.,  1929,  71,  134 — 135; 
Chem.  Zentr.,  1929,  ii,  1889).— Arsenic,  up  to  5%,  is 
soluble  in  a-iron  at  the  ordinary  temperature;  the 
phase  poorest  in  arsenic,  Fe3As,  tetragonal,  has  a 
3-627,  c  5-973  A.,  the  unit  cell  containing  2  mols. 
The  phase  FeAs,  rhombic,  has  a  3-366,  b  6-016,  c 
5-42S  A.  (a  :  b  :  c  =0-5595  :  1  :  0-9023) ;  the  unit  cell 
contains  4  mols.  The  space-group  is  7),“. 

A.  A.  Eldridge. 

Structure  of  staurolite.  S.  Naray-Szab6  (Z. 
Krist.,  1929,  71,  103 — 116;  Chem.  Zentr.,  1929,  ii, 
1910). — The  orthorhombic  unit  cell  contains  4  mols. 
of  H2FeAl4Si201, ;  a  7-82,  b  16-52,  c  5-63  A. 

A.  A.  Eldridge. 

Structure  of  cyanite.  S.  Najray-Szab6,  W.  H. 
Taylor,  and  W.  W.  Jackson  (Z.  Krist.,  1929,  71, 
117—130 ;  Chem.  Zentr.,  1929,  ii,  1910).— A  structure 
is  proposed  for  cyanite  and  compared  with  that  of 
staurolite  (cf.  preceding  abstract).  A.  A.  Eldridge; 

Eudidymite  and  epididymite.  G.  Gossner 
and  O.  Kraus  (Zentr.  Min.  Geol..  1929,  A,  257— 
266;  Chem.  Zentr.,  1929,  ii,  1910).— Eudidymite, 


BeSi205,NaHSi03,  is  pseudohexagonal,  a  :b  :  c  = 
1-730  : 1:1-909;  the  unit  cell,  a  12-70,  b  7-34,  c 
14-01  A.,  [i  102°  34',  contains  8  mols. ;  space-group 
probably  C%,.  Dimorphism  with  epididymite  is 
indicated.  A.  A.  Eldridge. 

X-Ray  study  of  tetramethylammonium  per¬ 
chlorate  and  permanganate.  K.  Herrmann  and 
W.  Ilge  (Z.  Krist.,  1929,  71,  47 — 63;  Chem.  Zentr., 
1929,  ii,  1890). — In  both  compounds  the  unit  cell 
contains  2  mols.,  and  the  space-group  is  D\h.  The 
values  of  the  ratio  a  :  c  are  in  each  case,  1  : 0-708, 
whilst  values  of  J„  are  8-290,  8-439  A.  and  Jc  6-006, 
6-019  A.,  respegtively.  A.  A.  Eldridge. 

Structure  of  naphthalene  and  anthracene.  K. 
Banerjee  (Nature,  1930,  125,  456). — Robertson’s 
conclusions  concerning  the  crystal  structure  of 
naphthalene  and  anthracene  (A.,  1929,  1367)  are  at 
variance  with  those  of  other  workers  for  related  com¬ 
pounds.  Further,  they  do  not  explain  the  intensities 
of  reflexion  from  many  of  the  crystal  planes.  The 
results  of  an  X-ray  investigation  of  naphthalene  and 
anthracene  now  show  that  these  intensities  are  best 
explained  by  supposing  that  all  the  carbon  atoms  in 
one  molecule  are  arranged  in  one  plane  with  the 
planes  of  the  molecules  inclined  to  the  cell  faces.  The 
Correct  positions  of  the  molecules  are  obtained  bv 
first  placing  them  along  the  be  planes,  rotating  through 
25°  about  the  c  axis,  and  then  rotating  them  about 
b  axes  through  12°  and  9°  for  naphthalene  and 
anthracene,  respectively.  L.  S.  Theobald. 

Structure  of  naphthalene  and  anthracene. 
J.  M.  Robertson  (Nature,  1930,  125,  456—457). — 
Banerjee’s  structure  (cf.  preceding  abstract)  is  con¬ 
sidered  to  be  essentially  correct.  Measurements  of 
the  intensities  of  the  reflexions  from  a  number  of 
anthracene  planes  made  by  Bragg  lead  to  a  similar 
structure.  L.  S.  Theobald. 

Crystal  structures  of  some  derivatives  of  di¬ 
phenyl.  G.  L.  Clark  and  L.  W.  Pickett  (Proc. 
Nat.  Acad.  Sei.,  1930,  16,  20— 27).— An  X-ray 
analysis  has  been  made  by  the  Laue  method  of  some 
diphenyl  derivatives,  the  dimensions  of  the  unit 
cells  being  measured  from  rotation  photographs  about 
each  of  the  three  axes  of  the  crystals.  Identification 
of  the  reflexions  corresponding  with  each  set  of 
planes  was  made  with  certainty  from  sets  of  oscillating 
photographs,  each  covering  a  range  of  15°.  The 
crystal  unit  of  diphenyl  was  found  to  be  monoclinic 
with  the  dimensions  a  8-11,  b  5-67,  c  9-57  A.,  p  94-5°. 
The  crystal  is  assigned  to  the  monoclinic  prismatic 
class  with  the  space-group  Gj,  based  on  the  simple 
monoclinic  lattice.  There  are  two  molecules  in  the 
unit  cell  and  conditions  of  symmetry  demand  that 
the  molecule  should  have  a  centre  of  symmetry,; 
and  hence  a  staggered  ring  is  probable.  The  unit 
cell  of  dimesityl  is  monoclinic  prismatic,  with  the 
dimensions  a  8-21,  b  8-58,  e  22-55  A.,  p  96-5°.  The 
space-group  based  on  the  simple  monoclinic  lattice  r„, 
is  Ciu  and  the  unit  cell  contains  four  asymmetric 
molecules.  The  unit  cell  of  o-tolidine  is  ortho¬ 
rhombic,  contains  four  molecules,  and  has  the 
dimensions  a  6-50,  b  7-48,  c  23-62  A.  Diplienic  acid 
has  an  orthorhombic  cell  with  the  dimensions  a  14-12, 
6  11-90,  c  13-75  A.,  containing  eight  molecules.  The 
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arrangement  in  this  compound  is  quite  different  from 
that  of  the  other  diphenyl  derivatives,  as  the  unit  cell 
is  approximately  half  as  long  in  one  dimension  and 
twice  as  wide  in  the  other  two.  F.  G.  Tryhobn. 

Possible  influence  of  the  surrounding  medium 
on  the  symmetry  of  certain  minerals.  L.  Royer 
(Compt.  rend.,  1930,  190,  603 — 505 ;  cf.  this  vol., 
21). — The  (111)  face  of  a  crystal  of  sulphur,  etched  by 
crude  petroleum  (from  Gahian,  Herault),  shows  figures 
indicating  bisphenoidal  symmetry  in  accordance  with 
the  usual  classification  of  sulphur;  another  portion 
of  the  same  face,  etched  with  carbon  disulphide, 
indicates  holohedral  symmetry.  The  same  petroleum 
etches  calcite  in  the  same  way  a  s  an  active  acid  (A. ,  1929, 
631 ) .  It  is  concluded  that  sulphur  is  really  holohedral 
and  that  its  hemihedrism  is  solely  due  to  activity  of  the 
medium  in  which  the  crystals  were  formed.  Brown 
peat  water  is  also  an  active  medium. 

C.  A.  SlLBERRAD. 

Gibbs-Ewald  reciprocal  lattice.  A.  L.  Patter¬ 
son  (Nature,  1930,  125,  447). — A  correction  (cf.  this 
vol.,  272).  L.  S.  Theobald. 

Problem  of  the  two  Curie  points.  R.  Forrer 
( J.  Phys.  Radium,  1930,  [vii],  1, 49— 64).— The  reasons 
for  the  existence  of  two  Curie  points  for  all  ferro¬ 
magnetic  metals  is  discussed.  They  represent  two 
different  properties,  and  it  will  therefore  be  expected 
that  there  will  be  two  mechanisms  to  explain  them. 
One  can  be  attributed  to  spontaneous  orientation  of 
the  elementary  magnets,  and  the  other  to  hysteresis. 
Three  temperature  regions  can  be  distinguished  for 
feiTomagnetic  metals.  In  the  first,  at  low  tem¬ 
peratures,  spontaneous  orientation  and  hysteresis 
occur  together.  In  the  second,  between  the  two  Curie 
points,  only  one  of  these  conditions  is  met  with.  In 
the  normal  case  it  is  hysteresis  (nickel,  iron,  cobalt, 
etc.),  otherwise  it  is  spontaneous  orientation  (e.g.,  the 
ferro-cobalts).  In  the  third  region  neither  of  these 
properties  is  found.  For  ferro-magnetic  magnetis¬ 
ation  the  two  properties  are  necessary.  A.  J.  Mee. 

Influence  of  size  of  grain  on  residual  mag¬ 
netism  of  soft  iron.  0.  von  Attwers  and  G.  J. 
Sizoo  (Z.  Physik,  1930,  60,  576—580). — The  dis¬ 
agreement  between  the  previous  results  of  the  authors 
(Auwers,  Z.  tech.  Physik,  1928,  9,  475;  Sizoo, 
A.,  1929,  246)  as  to  the  influence  of  grain  size  on  the 
residual  magnetism  of  soft  iron  is  shown  to  be  due  to 
an  unavoidable  uncertainty  of  the  value  for  the  shear¬ 
ing  of  the  hysteresis  curve.  In  any  case  grain  size 
has  a  much  smaller  influence  on  the  true  (sheared) 
residual  magnetism  than  on  the  coercive  force  and  area 
of  the  hysteresis  curve.  H.  A.  Jahn. 

Theory  of  the  metallic  change  of  resistance  in 
a  magnetic  field.  N.  H.  Frank  (Z.  Physik,  1930, 
60,  682 — 685).— The  influence  of  electron  spin  on  the 
change  of  resistance  of  a  metal  in  a  magnetic  field  is 
much  smaller  than  the  effect  due  to  the  Lorentz 
force.  No  satisfactory  explanation  is  yet  available 
either  for  Kapitza’s  measurements  with  high  fields 
or  for  the  normal  effect  with  small  fields. 

R.  A.  Morton. 

Peltier  and  Thomson,  effects  for  bismuth 
crystals.  H.  D.  Fagan,  and  T.  R.  D.  Collins 


(Physical  Rev.,  1930,  [ii],  35,  421 — 427 ;  cf.  Bridg¬ 
man,  A.,  1929,  1136;  Boydston,  A.,  1928,  114).— 
The  Peltier  E.M.F.  against  copper,  and  the  Thomson 
coefficient  were  measured  in  single-crystal  rods  for  an 
orientation  range  of  16 — 90°.  The  data  obtained 
are  not  in  agreement  with  the  Voigt-Thomson 
symmetry  relation.  N.  M.  Bligh. 

Absolute  cohesion  in  metals.  Disruptive 
negative  pressures  and  chemical  disruptive 
volumes.  P.  F.  Mehl  (J.  Amer.  Chern.  Soc.,  1930, 
52,  534 — 540). — The  negative  pressures  necessary  for 
the  disruption  of  metal  lattices  and  the  critical 
volumes  at  which  this  should  occur  may  be  calculated 
from  the  equation  of  state  developed  by  Richards 
(A.,  1927,  103).  Using  Bom’s  exponents  for  the 
sodium  chloride  crystal  with  suitable  transformation  a 
value  is  calculated  for  the  disruptive  negative  pressure 
for  this  lattice  in  close  agreement  with  the  value 
obtained  by  Joffe  (“The  Physics  of  Crystals,”  New 
York,  1928)  from  Born’s  potential  energy  equation. 
The  disruptive  negative  pressures  and  critical  dis¬ 
ruptive  volumes  of  the  twelve  cubic  lattice  metals  for 
which  Richards  gave  constants  in  his  equation  of 
state  are  calculated.  These  may  be  taken  as  a 
measure  of  absolute  cohesion.  Corrected  tensile 
strength  data  are  much  lower  than  the  calculated  dis¬ 
ruptive  negative  pressures.  This  is  probably  due  to 
the  presence  of  very  fine  cracks  inducing  stress 
concentration.  Hence  the  tensile  strengths  of  metals 
and  alloys  have  by  no  means  reached  their  maximum 
possible  values.  J.  W.  Smith. 

Elasticity  of  Pintsch  crystals  of  tungsten. 
S.  J.  Wright  (Proc.  Roy.  Soc.,  1930,  A,  126,  613 — 
629).— With  the  main  object  of  testing  Bridgman’s 
conclusion  that  tungsten  crystals  are  very  nearly 
isotropic  and  that  any  variation  of  elastic  properties 
with  orientation  should  be  small  (Proc.  Amer.  Acad. 
Arts  Sci.,  1925,  60,  305),  the  elastic  constants  of 
single  crystals  of  tungsten  have  been  studied  by 
dynamical  methods.  The  method  employed  was  to 
observe'  the  periodic  times  of  oscillation  in  torsion  and 
in  bending  of  wires  of  various  orientations,  and  thus  to 
determine  values  of  the  torsional  modulus  of  rigidity 
(n)  and  the  longitudinal  Young’s  modulus  (E)  for 
each  wire.  Bridgman’s  results  are  confirmed,  and 
the  following  values  are  calculated:  F=3-886x  1012 
dynes/cm.2,  ?i=l-514xl012  dynes/cm.2;  c=0-284. 

L.  L.  Bihcumshaw. 

Fracture  of  [plastic]  deformed  cadmium  crys¬ 
tals.  W.  Boas  and  E.  Schmid  (Naturwiss.,  1930, 18, 
227).— The  tension  of  cadmium  crystals  has  been  studied 
throughout  the  temperature  range  85 — 473°  Abs. 
At  473°  Abs.  the  recrystallisation  departs  from  its 
ordinary  simple  form .  There  is  a  definite  temperature 
at  which  the  crystal  splits  into  non-crystallographic 
granular  films.  The  slip  energy  of  the  crystal  is 
discussed.  W.  R.  Angus. 

Dependence  of  breaking  strain  and  elastic 
limit  for  rock-salt  crystals  on  the  conditions  of 
crystallisation.  A.  Smekal  (Physikal.  Z.,  1930, 
31,  229—232;  cf.  A.,  1929,  753,  871,  1370).— In 
continuation  of  earlier  work  on  the  differences  in 
physical  properties  between  crystals  of  salt  after 
fusion,  and  natural  rock  salt,  the  breaking  stress  and 
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elastic  limits  of  various  samples  have  been  measured. 
Various  samples  of  rock  salt  were  heated  for  from 
2  to  6  hrs.  at  temperatures  up  to  800°,  and  the  break¬ 
ing  stresses  of  the  “  tempered  ”  materials  obtained. 
In  all  cases  the  magnitude  falls  considerably  as  the 
heating  temperature  rises  from  0°  to  600°,  but  rises 
from  600°  onwards.  The  variations  in  breaking  stress 
are  least  noticeable  for  the  finest  crystals  of  purest 
material.  The  fused  material  exhibits  a  relatively 
high  cohesion.  Very  small  quantities  of  impurities 
seem  to  affect  the  stability  of  the  crystal  aggregate. 

R.  A.  Morton. 

Melting,  mechanical  working,  and  some 
physical  properties  of  rhodium.  W.  H.  Swanoer 
(Bur.  Stand.  J.  Res.,  1929,  3,  1029—1040).— 

Pure  rhodium  absorbs  large  quantities  of  oxygen 
when  melted  in  an  oxy-hydrogen  oxidising  flame  or  in 
the  induction  furnace  in  air  and  the  metal  then 
“  spits  ”  violently  on  solidification.  When  the 
metal  is  melted  in  thoria  crucibles  in  a  vacuum 
induction  furnace  it  solidifies  to  a  smooth  silver- 
white  ingot  having  an  exceedingly  coarse  crystal 
structure ;  this  metal  is  frequently  too  brittle  to  forge, 
but  that  melted  on  lime  with  the  oxy-hydrogen  flame 
can  always  be  forged  at  a  red  heat  if  it  is  allowed  to 
solidify  slowly  in  a  slightly  reducing  flame.  When 
melted  in  a  graphite  crucible  rhodium  takes  up 
1-8%  C.  Forged  ingots  can  be  swaged  at  1000° 
down  to  wire  of  1  mm.  diameter  and  this  can  be 
drawn  finer  first  at  a  red  heat  through  tungsten 
carbide  dies  and  finally  at  the  ordinary  temperature 
through  diamond  dies.  Rhodium  has  d  1241  and 
melts  at  1985°±10°,  the  resistivity  of  a  1  mm.  wire, 
annealed  at  1200°,  is  4-93  microhm-cm.  at  20°,  its 
E.M.F.  against  pure  platinum  is  1-61  millivolts  at 
200°,  3-92  at  400°,  6-77  at  600°,  10-16  at  800°,  and 
14-05  at  1000°,  and  its  temperature  coefficient  of 
electrical  resistance  is  0'00436  between  0°  and  100°. 
The  linear  coefficient  of  thermal  expansion  varies 
from  8-1  x  10-6  to  9-6  X 10*°  between  20°  and  500°  and 
the  Brinell  hardness  is  101.  A.  R.  Powell. 

Recrystallisation  of  metals.  G.  Tammann  and 
W.  Crone  (Z.  anorg.  Cliem.,  1930,  187,  289 — 312).- — 
From  theoretical  considerations,  variations  in  the  size 
of  crystallites  in  cast  metals  ought  to  follow  a  curve 
of  the  form  of  the  Gauss  probability  curve  of  errors, 
whilst  the  variations  in  recrystallised  metals  should 
be  in  accordance  with  Maxwell’s  distribution  law. 
These  conclusions  have  been  confirmed  by  measure¬ 
ments  on  aluminium  and  cadmium.  At  constant 
temperature,  the  number  of  crystallites  in  a  recrys¬ 
tallised  metal  diminishes  with  time  at  a  rate  depend¬ 
ing  on  temperature,  amount  of  deformation,  degree  of 
purity,  and  the  nature  of  the  metal  concerned.  The 
curve  of  dependence  on  time  is  an  unsymmetrical 
hyperbola,  as  also  is  the  curve  showing  rate  of  change 
of  boundaries  of  particles  with  time.  On  deform¬ 
ation  by  rolling  the  rate  of  change  of  size  of  crystallites 
diminishes  with  increasing  degree  of  deformation, 
and,  for  the  same  degree,  increases  with  rise  of 
temperature.  With  increasing  deformation  the 
number  of  crystallites  increases  if  the  metal  is  heated 
at  the  same  temperature  for  the  same  time.  The 
effect  of  the  presence  of  a  foreign  metal  has  been 


examined  in  the  case  of  zinc  containing  0-05,  0-1,  and 
1%  Sn,  respectively.  In  the  first  two  mixtures  the 
velocity  of  change  of  the  crystallite  boundaries  is 
practically  the  same  as  for  pure  zinc,  but  it  is 
diminished  when  the  solubility  of  tin  in  zinc  is  ex¬ 
ceeded.  When  a  wire  is  heated  by  an  electric 
current,  changes  in  electrical  conductivity  and  tensile 
strength  are  usually  observed  before  changes  in 
structure.  The  crystallites  formed  by  the  primary 
recrystallisation  of  a  metal  increase  in  size  as  the 
rate  of  cooling  of  the  original  melt  is  increased.  If  the 
recrystallised  metal  then  undergoes  a  slight  deform¬ 
ation  and  is  reheated  the  secondary  recrystallisation 
results  usually  in  larger  crystallites  than  the  primary 
one,  but  the  size  depends  on  the  nature  and  degree 
of  the  deformation,  the  temperature  to  which  the 
deformed  metal  has  been  raised,  and  the  conditions 
under  which  the  primary  recrystallisation  has  taken 
place.  The  causes  of  the  various  phenomena  observed 
are  discussed.  M.  S.  Burr. 

Kinetics  of  recrystallisation  of  metals.  R. 
Karnof  and  G.  Sachs  (Z.  Physik,  1930,  60,  464 — 
480). — The  relation  between  the  degree  of  stretching 
and  the  time  for  the  commencement  of  recrystallisation 
of  stretched  and  slightly  conical  copper  rods  is 
investigated  at  definite  temperatures.  By  stretching 
a  conical  specimen  the  resulting  decrease  in  cross- 
section,  and  therefore  the  degree  of  stretching,  varies 
along  its  length,  and  when  it  is  kept  at  a  certain 
temperature  recrystallisation  starts  at  the  most 
deformed  end  first  and  spreads  later  down  the  length 
of  the  rod.  It  is  shown  that  even  at  low  temperatures 
and  with  small  degrees  of  stretching  recrystallisation 
would  occur  after  a  sufficient  lapse  of  time.  The  rates  of 
undistorted  growth  of  single  aluminium  crystals  in  the 
process  of  recrystallisation  are  measured  and  found 
to  be  linear  with  the  time,  and  by  extrapolation  the 
times  of  the  formation  of  the  nuclei  are  deduced.  The 
number  of  nuclei  and  the  velocity  of  growth  for  copper 
at  different  temperatures  and  degrees  of  stretching 
are  calculated  from  the  results  of  the  first  experiments. 

H.  A.  Jahn. 

Volume  change  of  manganese  during  solidi¬ 
fication.  Y.  Matuyama  (Sci.  Rep.  Tohoku,  1929, 
18,  733 — 736). — By  means  of  a  thermo-balance  it  has 
been  found  that  the  contraction  in  volume  of  metallic 
manganese  during  solidification  is  1-7%. 

0.  J.  Walker. 

Density  of  molten  metals  and  alloys.  Y. 
Matuyama  (Sci.  Rep.  Tohoku,  1929,  18,  737—744; 
cf.  A.,  1929,  993). — The  densities  of  molten  antimony 
and  silver  in  the  temperature  ranges  630 — 930°  and 
961—1061°,  respectively,  have  been  measured.  In 
both  cases  the  relation  between  temperature  and 
density  is  linear,  and  the  values  of  d  at  the  m.  p.  are  : 
antimony  6-504,  silver  9-301.  The  densities  of 
molten  zinc-antimony  alloys  have  also  been  measured 
and  the  existence  of  the  binary  compounds  SbZn  and 
Sb2Zn3  in  the  liquid  state  has  been  confirmed. 

0.  J.  Walker. 

Modification  of  Barger’s  method  of  mol.  wt. 
determination.  E.  Berl  and  O.  Hefter  [with  F. 
Rau,  G.  S.  Djang,  and  Umstatter]  (Annalen,  1930, 
478,  235— 246).— Barger’s  method  is  modified  by 
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using  a  capillary  in  the  form  of  a  f|  with  a  tube 
inserted  at  the  bend  for  displacement  of  air  when  the 
solutions  are  introduced  into  the  limbs.  The  open¬ 
ings  are  finally  sealed  and  readings  of  the  movement 
of  the  menisci  made  for  three  weeks.  Determinations 
are  repeated  with  reference  to  solutions  of  different 
concentrations  until  the  concentration  at  which  no 
distillation  would  occur  can  be  interpolated.  Using 
acetone  solutions,  with  azobenzene  in  one  limb,  a 
mean  error  of  about  2%,  maximum  6-5%,  is  obtained. 

Determinations  of  the  mol.  wts.  of  nitrates  of 
carbohydrates  have  been  made.  Cellobiose  nitrates 
and  maltose  nitrate  give  normal  mol.  wts.  Raffmose 
nitrate  is  partly,  and  sucrose  nitrate  is  almost  wholly 
split  up  into  monosaccharide  compounds.  Inulin 
is  also  degraded  during  nitration.  Nitrated  starch 
(N0a  :  C0=2-57  :  1)  has  a  mol.  wt.  corresponding  with 
6— 7GfiH10O5.  Figures  are  also  given  for  lubricating 
oils.  R.  K.  Callow. 

Highly  polymerised  compounds.  XXXIV. 
Modification  of  Barger’s  method  of  mol.  wt. 
determination.  R.  Signer  (Annalen,  1930,  478, 
246 — 266). — The  apparatus  employed  consists  of  a 
U-tube  with  sealed,  graduated  limbs  at  right  angles 
to  the  bend.  The  junctions  of  the  limbs  and  the  bend 
are  expanded  to  bulbs  carrying  side-tubes  for  filling 
purposes.  Solutions  of  known  concentration  are 
kept  in  the  bulbs  and  measured  at  intervals  by  tilting 
the  apparatus  so  that  they  run  into  the  limbs.  Dis¬ 
tillation  is  hastened  by  evacuating  the  apparatus  and 
using  temperatures  higher  than  normal.  When 
distillation  ceases  the  volume  of  each  solution  can  be 
read  off  and  the  mol.  wt.  calculated.  An  accuracy  of 
2%  is  obtained. 

Mol.  wt.  determinations  of  some  highly  polymerised 
substances  are  recorded,  as  follows  :  cyclocaoutchouc 
in  benzene,  6300 — 6700;  caoutchouc  in  menthol, 
4600 — 5603 ;  balata  fractions  in  pentatriacontane, 
12,000  and  21,000.  R.  K.  Callow. 

Dual  theory  of  metallic  conduction.  E.  H. 
Hall  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  45 — 55). — 
A  review  of  progress  since  1921,  with  a  list  of  the 
revised  characteristic  constants  of  the  metals  used  in 
the  application  of  the  theory.  F.  G.  Tryhorn. 

Electrical  properties  and  structures  of  metallic 
films  obtained  by  thermal  and  cathodic  sputter¬ 
ing.  F.  Joliot  (Compt.  rend.,  1930,  190,  627 — 
630). — Films  of  platinum  formed  by  thermal  evapor¬ 
ation  or  by  cathodic  sputtering  are  produced  in  an 
unstable  crystalline  state  and  the  influence  of  heat 
in  both  cases  increases  the  rate  of  change  to  a  stabler 
crystalline  state.  The  effect  is  accompanied  by  a 
decrease  in  electrical  resistance  with  rise  in  tem¬ 
perature,  and  is  slowed  down  in  the  case  of  cathodically 
produced  films  by  occluded  air.  J.  Grant. 

Conduction  of  electricity  in  metals,  and  allied 
phenomena.  T.  E.  Stern  (Proc.  Roy.  Soc.,  1930, 
A,  126,  570 — 582). — On  the  classical  theory  of  con¬ 
duction  in  metals  many  of  the  properties  of  electrical 
circuits  could  be  investigated  either  by  special 
transport  theories  or  by  more  general  theories  about 
matter  in  equilibrium,  with  identical  results;  this  is 
no  longer  the  case  on  the  new  statistics.  It  is  shown 


that  there  exist  in  general  two  classes  of  phenomena 
associated  with  electricity  in  metals  :  (1)  phenomena 
associated  with  the  flow  of  electricity  in  closed 
circuits,  which  may  be  investigated  only  by  making 
use  of  transport  theories,  and  (2)  those  associated 
■with  insulated  conductors,  which  may  be  investigated 
by  general  theories  of  equilibrium.  The  consequences 
of  this  difference  are  investigated,  with  special 
reference  to  the  Thomson  effect,  the  latent  heat  of 
evaporation  of  electrons,  and  the  Peltier  effect. 
Electrical  phenomena  in  crystalline  media  are  also 
discussed.  L.  L.  Bircumshaw. 

Change  of  resistance  of  gold  crystals  at  very 
low  temperatures  in  a  magnetic  field  and  super¬ 
conductivity.  P.  Kapitza  (Proc.  Roy.  Soc.,  1930. 
A,  126,  683—695;  cf.  A.,  1929,  632).— The  recent 
work  of  Meissner  and  Scheffers  (this  vol.,  142)  on  the 
change  of  resistance  of  gold  crystals  in  a  magnetic 
field  at  the  temperatures  of  liquid  nitrogen,  liquid 
hydrogen,  and  liquid  helium  is  discussed.  The 
formula  used  to  interpret  the  curves  was  different 
from  that  proposed  by  the  author  (loc.  cit.),  Meissner 
and  Scheffers  assuming  that  the  change  of  resistance 
follows  a  hyperbolic,  instead  of  a  linear,  law.  If, 
however,  the  results  of  their  experiments  are  inter¬ 
preted  with  the  original  formulae,  a  full  confirmation 
of  the  author’s  theoretical  assumptions  is  obtained. 
Values  of  &R0/R0  calculated  for  different  temper¬ 
atures  are  found  to  be  fairly  constant  if  the  linear 
formula  is  used,  but  show  a  marked  variation  with 
temperature  if  the  hyperbolic  formula  is  employed. 
The  “  additional  ”  resistance  A R0/R0  is  found  to  be 
identical  with  the  residual  resistance  Rr/R0  for  the 
same  sample  of  wire  as  measured  by  Meissner  and 
Scheffers  at  the  temperature  of  liquid  helium.  Meissner 
and  Scheffers’  criticisms  of  the  author’s  suggestion 
as  to  the  origin  of  superconductivity  is  considered, 
and  a  curve  is  constructed,  showing  the  change  of  the 
ideal  resistance  of  lead  near  0°  Abs.,  which  demon¬ 
strates  that  from  a  purely  experimental  point  of  view 
it  is  impossible  to  deny  that  the  ideal  resistance  may 
reach  the  very  small  values  actually  observed  in  the 
superconductive  state.  L.  L.  Bircumshaw. 

Measurements  with  the  aid  of  liquid  helium. 
VI.  Transition  curve  for  the  superconductivity 
of  titanium.  W.  Meissner  (Z.  Physik,  1930,  60, 
181 — 183).— Unicrystalline  titanium  (0-2%  zirconium, 
0-03%  lead)  has  resistance  R0  at  273-2°  Abs.,  4-47  X 
10-3n:  at  4-21°  r  (=E/E0)  is  0-215;  at  1-16°,  0-052; 
and  at  1-13°,  0-0015.  A  sample  obtained  from  fused 
titanium  likewise  showed  a  very  sudden  decrease 
in  r  near  1-15 — 1-16°.  Although  r  falls  to  less  than 
1%  of  its  value  at  4°  Abs.  true  superconductivity  is 
not  reached,  but  the  shape  of  the  transition  curve 
indicates  that  a  small  further  fall  in  temperature 
would  bring  about  its  appearance.  Many,  if  not  all, 
metals  seem  likely  to  exhibit  superconductivity  if 
the  temperature  is  low  enough.  R.  A.  Morton. 

Electrical  conductivity  of  certain  metals  at 
low  temperatures.  J.  C.  McLennan,  L.  E.  How- 
lett,  and  J.  O.  Wilhelm  (Trans.  Roy.  Soc.  Canada, 
1929,  [Hi],  23,  III,  287 — 306).— A  study  has  been 
made  of  the  changes  with  temperature  of  the  electrical 
conductivities  of  a  number  of  metals  and  alloys  from 
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the  ordinary  temperature  to  2-2°  Abs.  Molybdenum, 
hafnium,  uranium,  titanium,  tungsten,  magnesium, 
and  zirconium  all  yield  normal  temperature-resistance 
curves,  with  residual  resistances  at  very  low  temper¬ 
atures.  Mischmetal  shows  a  normal  resistance  curve 
for  a  mixture  of  elements,  and  there  is  no  indication 
of  any  of  its  components  becoming  superconducting 
down  to  2-3°  Abs.  Niobium  gives  strong  indications 
of  becoming  superconducting,  but  it  is  considered 
probable  that  its  rapid  decrease  in  resistance  at  very 
low  temperatures  is  attributable  to  the  presence  of 
tantalum  and  carbon  as  impurities.  Even  at  2-4° 
Abs.  the  resistance  is  quite  considerable,  however. 
Tantalum  becomes  superconducting  at  4-2  Abs.  (cf. 
Meissner,  A.,  1929,  250).  A  very  thin  film  of  lead 
prepared  by  cathodic  sputtering  on  zinc  became 
superconducting  at  the  same  temperature  as  pure 
lead.  The  alloy  of  the  composition  Na2Pb5  also 
becomes  superconducting  at  the  same  temperature 
as  lead.  The  resistance  of  the  alloy  decreases  with 
time  for  a  considerable  period  after  preparation,  and 
also  shows  a  characteristic  ageing  effect  with  cooling. 
The  eutectic  alloy  of  cadmium  and  antimony  is  not 
superconducting.  Its  resistance  is  minimal  at  165° 
Abs.  and  then  rises  rapidly  with  fall  of  temperature 
to  2-4°  Abs.  J.  W.  Smith. 

Electrical  conductivity  of  ruthenium.  J.  C. 
McLennan,  J.  F.  Allen,  and  J.  0.  Wilhelm  (Trans. 
Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  283—286).— 
The  electrical  resistance  of  ruthenium  remains  quite 
high  from  the  ordinary  temperature  down  to  the 
temperature  of  liquid  helium.  Between  4-2°  and 
2-3°  Abs.,  however,  the  conductivity  rises  sharply, 
increasing  about  100-fold  over  this  short  temperature 
range.  Below  2-3°  the  resistance  decreases  only 
slightly  as  the  temperature  is  lowered,  but  at  2-04° 
Abs.  the  resistance  suddenly  disappears  completely 
and  the  metal  becomes  superconducting.  Previously 
observed  examples  of  superconducting  metals  and 
alloys  are  tabulated.  J.  W.  Smith. 

Heat  capacity  of  saturated  liquid  ethane  from 
the  b.  p.  to  the  critical  temperature,  and  heat  of 
fusion  of  the  solid.  R.  Wiebe,  K.  H.  Hubbard, 
and  M.  J.  Brevoort  (J.  Amer.  Chem.  Soc.,  1930,  52, 
611 — 622). — Two  forms  of  calorimeter  suitable  for 
determination  of  heat  capacities  are  described,  one 
made  of  steel  and  designed  for  use  at  pressures  above 
1  atm.,  and  the  other  of  copper  for  low  pressures. 
The  heat  capacities  of  saturated  ethane  vapour  and 
of  saturated  liquid  ethane  have  been  determined 
over  the  temperature  range  67-46 — 305-2°  Abs.  In 
contradiction  to  the  results  of  Eucken  and  Hauck 
(A.,  1928,  826)  the  heat  capacity  is  found  not  to  rise 
linearly  with  the  temperature.  From  the  data 
obtained  the  entropies  and  heat  contents  of  the 
liquid  and  vapour  over  this  temperature  range  have 
been  calculated.  The  heat  of  fusion  of  ethane  is 
667-5±3  g.-cal./mol.,  and  the  m.  p.  —  lSS-OS^O-lO0. 

J.  W.  Smith. 

.  Heat  capacity  of  saturated  liquid  nitrogen  and 
methane  from  the  b.  p.  to  the  critical  temper¬ 
ature.  R.  Wiebe  and  M.  J.  Brevoort  (J.  Amer. 
Chem.  Soc.,  1930,  52,  622 — 633). — The  specific  heats 
of  liquid  nitrogen  and  methane  have  been  measured 


from  then-  b.  p.  to  their  critical  temperatures,  and 
the  results  compared  with  those  of  previous  investi¬ 
gators.  From  the  data  obtained  the  heat  contents 
and  the  entropies  of  the  saturated  liquids  and  vapours 
at  different  temperatures  over  this  range  have  been 
calculated  and  are  given  in  tabluar  and  graphical 
form.  J.  W.  Smith. 

Magnetic  susceptibilities  of  single  metallic 
crystals.  J.  G.  McLennan  and  (Miss)  E.  Cohen 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  159 — 
168). — The  magnetic  susceptibilities  of  single  crystals 
of  tellurium  and  tin  have  been  determined  as  —0-308  X 
10-6  and  0-024  x  10~c,  respectively,  and  show  no 
detectable  change  in  susceptibility  with  change  of 
orientation,  although  the  electrical  conductivity, 
elastic  constants,  and  thermal  expansion  of  these 
crystals  depend  on  the  direction  in  which  the  measure¬ 
ments  are  made  (Bridgman,  A.,  1925,  ii,  1136).  On 
the  other  hand,  the  magnetic  susceptibilities  of  single 
crystals  of  bismuth  and  antimony,  like  those  of  zinc 
and  cadmium  (cf.  A.,  1929,  19),  depend  on  the  position 
of  the  crystallographic  axes  with  respect  to  the 
direction  of  measurement,  showing  a  minimum  value 
in  a  direction  parallel  to  the  trigonal  axis  and  a 
maximum  value  in  a  direction  perpendicular  to  this 
axis.  The  diamagnetic  susceptibility  of  bismuth 
increases  with  fall  of  temperature,  the  maximum  and 
minimum  values  increasing  from  1-50  and  1-16, 
respectively,  at  the  ordinary  temperature  to  1-89  and 
1-42  at  liquid  air  temperature.  The  mean  value  at 
the  latter  temperature  is  in  good  agreement  with  that 
given  by  Owen  (Aim.  Physik,  1912,  37,  657).  Unlike 
other  crystals,  in  the  case  of  antimony  the  curves 
obtained  when  the  pull  produced  by  the  crystal  is 
plotted  against  the  angle  of  rotation  are  not  sin2 
curves,  but  are  flattened  at  the  minimum.  This  is 
contrary  to  theory,  but  no  explanation  is  advanced 
to  account  for  the  observation.  Single  crystals  of 
antimony  behave  like  an  isotropic  aggregate  and  do 
not  change  in  susceptibility  with  temperature  between 
the  ordinary  temperature  and  that  of  liquid  air, 
the  values  being,  maximum  —  l-lSxlCH,  minimum 
— 0-63  xlO-6,  and  mean  —  0-80  xlO-6.  Attempts  to 
prepare  large  single  crystals  of  selenium  were  unsuccess¬ 
ful.  Measurements  of  the  susceptibilities  of  non- 
metallic  selenium  and  powdered  metallic  selenium 
both  yield  the  value  —0-29  x  1(H.  J.  W.  Smith. 

Heat  capacity  and  entropy  of  potassium  per¬ 
chlorate  from  12°  to  298°  Abs.  Heat  of  dis¬ 
solution  of  potassium  perchlorate.  Entropy 
and  free  energy  of  perchlorate  ion.  W.  M. 
Latimer  and  J.  E.  Ahlberg  (J.  Amer.  Chem.  Soc., 
1930,  52,  549 — 553). — Measurements  have  been  made 
of  the  heat  capacity  of  potassium  perchlora.te. from. 
12°  to  298°  Abs.  and  of  the  heat  of  dissolution  of 
potassium  perchlorate  "at  298-1°  Abs.,  and  the  values 
used  to  calculate  the  entropy  of  potassium  per¬ 
chlorate  and  the  entropy  and  free  energy  of  the 
perchlorate  ion.  The  entropy  of  potassium  chlorate 
at  29S-1°  Abs.  is  36-1^0-3  g. -cal. /degree,  and  its 
heat  of  dissolution  (1  mol.  in  1800  mols.  of  water) 
12,115±50  g.-cal.  The  entropy  of  the  perchlorate 
ion  at  the  same  temperature  is  46-2  entropy  units  and 
its  free  energy  —10,937  g.-cal.  J.  W.  Smith. 
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Heat  capacities  of  organic  compounds  at  low 
temperatures.  II.  Low-temperature  thermo¬ 
stat.  Thousandth  degree  copper-constantan 
thermocouple  reference  tables  from  85°  to  310° 
Abs.  J.  C.  Southard  and  D.  H.  Andrews  (J. 
Franklin  Inst.,  1929,  207,  323 — 339). — A  low- 
temperature  thermostat  is  described  which  is  capable 
of  being  maintained  constant  to  0-001°  for  an  indefinite 
length  of  time  provided  that  proper  stirring  is  em¬ 
ployed.  It  may  be  cooled  rapidly  to  liquid  air 
temperatures  and  requires  only  a  short  time  to 
establish  equilibrium  after  a  temperature  change. 
No  vacuum  pumps  are  needed  and  only  small  quanti¬ 
ties  of  liquid  ah-  are  used  in  its  maintenance.  The 
pentane  is  encased  in  a  copper  container,  thus 
eliminating  the  possibility  of  breakage  producing  an 
explosive  mixture  of  pentane  and  liquid  air. 

TheE.M.F.  produced  by  copper-constantan  thermo¬ 
couples  have  been  measured  accurately  over  the 
temperature  range  90 — 311°  Abs.  and  fit  approxi¬ 
mately  the  equation  E=E0— 0-447 T1-699.  Tables 
are  given  whereby  the  temperature  can  be  read  to 
0-001°  from  the  measured  E.M.F.  over  this  range. 
The  temperature  gradient  per  unit  length  between 
the  “  hot  ”  and  “  cold  ”  junctions  of  the  thermo¬ 
couple  does  not  affect  the  E.M.F.  noticeably  provided 
that  the  wire  is  homogeneous.  J.  W.  Smith. 

Thermodynamic  properties  of  ammonia.  II. 
Joule-Thomson  effect  and  heat  capacity  at  con¬ 
stant  pressure.  J.  A.  Beattie  (J.  Math.  Phys. 
Mass.  Inst.  Tech.,  1930,  9,  11 — 21). — On  the  basis  of 
the  Beattie-Bridgeman  equation  of  state  (cf.  A.,  1927, 
819)  expressions  for  cp  and  the  Joule-Thomson 
coefficient  (u.)  have  been  obtained,  and  the  results 
calculated  thereby  compared  with  recent  experimental 
determinations.  Agreement  is  satisfactory  for  cp  for 
temperatures  between  100°  and  150°,  and  for  g  between 
30°  and  150°.  Causes  of  deviation  are  discussed. 

C.  A.  SlLBERRAD. 

Measurement  of  the  specific  heats  of  gases. 
S.  Chapman  (Proc.  Roy.  Soc.,  1930,  A,  126,  675 — 
682).— A  more  convenient  and  accurate  application 
of  the  principle  used  by  Blackett,  Henry,  and  Rideal 
in  their  continuous-flow  method  of  comparing  the 
specific  heats  of  gases  (this  vol.,  282)  is  suggested. 
The  approximate  formula  6e=aZ60/4  is  deduced, 
where  6C  is  the  rise  of  temperature  due  to  the  flow 
of  gas  at  a  point  midway  along  a  uniform  tube  of 
length  l,  0O  is  the  difference  in  temperature  between 
the  two  ends  of  the  tube  (maintained  at  the  constant 
temperatures  0a  and  0&),  and  a.~<sqj'2KA.  K  and  A 
denote  the  thermal  conductivity  and  sectional  area 
of  the  tube  walls,  q  is  the  rate  of  flow  of  gas  along  the 
tube,  and  cr  is  the  specific  heat  of  the  gas  per  unit 
volume.  This  formula  is  applied  to  an  apparatus 
consisting  of  two  similar  tubes  connecting  the  same 
two  constant-temperature  chambers  at  0a  and  04, 
and  surrounded  by  the  same  outer  casings.  The  two 
gases,  the  specific  heats  of  which  it  is  desired  to  com¬ 
pare,  are  passed  through  the  tubes  at  rates  adjusted 
so  that  the  central  temperatures  of  the  tubes  remain 
equal  in  spite  of  the  flow.  The  method  is  thus  a 
balance  method  in  which  temperature  differences  are 
annulled,  the  only  measurement  being  that  of  a 


flow  ratio.  The  advantages  of  this  method,  as 
compared  with  that  of  Blackett,  Henry,  and  Rideal, 
are  discussed.  L.  L.  Bircumshaw. 

Fusion  curves  of  hydrogen,  neon,  nitrogen, 
and  argon.  F.  Simon,  M.  Ruhemann,  and  W.  A.  M. 
Edwards  (Z.  physikal.  Chem.,  1930,  B,  7,  80). — A 
correction  (cf.  this  vol.,  403).  Data  accidentally 
omitted  from  a  diagram  in  the  original  communication 
are  given.  M.  S.  Burr. 

Differential  calorimeter  for  the  absolute 
measurement  of  very  small  quantities  of  heat. 
W.  Orthmann  (Z.  Physik,  1930,  60,  137 — 142). — 
An  apparatus  which  is  capable  of  the  absolute  measure¬ 
ment  of  a  heat  evolution  of  5  X 10-3  g.-cal.  per  hour 
with  an  error  of  not  more  than  4%  is  described. 
For  relative  measurements  the  error  is  smaller. 

R.  A.  Morton. 

Relation  between  heat  of  vaporisation  and 
temperature  of  liquids.  V.  A.  Kireev  (J.  Russ. 
Phys.  Chcm.  Soc.,  1929,  61,  2331— 2344).— The 
expression  LjRT=K=Ea{  1-10— t)/(I-10— vs),  where 
L  is  the  molecular  heat  of  evaporation  of  a  liquid  at 
some  given  absolute  temperature  T,  K  is  a  constant, 
the  value  of  which  is  Ka  at  the  b.  p.  of  the  liquid,  and 
t  and  ts  are  respectively  the  reduced  absolute  temper¬ 
ature  and  the  reduced  b.  p.,  is  deduced  and  experi¬ 
mentally  verified  for  a  number  of  liquids  for  the 
range  ts<t<0-90.  The  only  individual  parameters 
entering  into  this  expression  are  the  molecular  heat 
of  evaporation  at  the  b.  p.,  the  absolute  b.  p.,  and 
the  absolute  critical  temperature.  An  analogous 
expression,  >./iZ2,=J5=Bs(l-07— v)/(l-07— va),  is  also 
derived,  in  which  X  represents  the  latent  mol.  heat 
of  vaporisation.  R.  Truszkowski. 

B.  p.  of  hydrocarbons.  B.  V.  Nekrassov  (J. 
Russ.  Phys.  Chem.  Soc.,  1929,  61,  2027—2036).— 
An  empirical  formula,  T=E{M  —  S) /v%  is  given, 
where  T  is  the  b.  p.  of  a  hydrocarbon,  IT  is  a  constant 
(about  29  in  most  cases),  M  is  the  mol.  wt.,  and  2  is 
the  sum  of  certain  numerical  equivalents,  for  each 
carbon  and  hydrogen  atom,  for  double  linkings,  for 
cyclic  structures,  for  tertiary  and  quaternary  carbon 
atoms,  methylene  groups,  etc.  Where  the  structural 
formula  of  a  given  hydrocarbon  is  known,  the  b.  p. 
can  thus  be  calculated  with  an  accuracy  of  ±5°- 

R.  Truszkowski. 

Thermal  expansion  of  zinc  and  cadmium 
crystals  and  the  crystal  structure  of  erbium  and 
niobium.  J.  C.  McLennan  and  R.  J.  Monkman 
(Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III,  255— 
267). — By  examination  of  the  X-ray  spectrograms 
obtained  with  mixtures  of  cadmium  and  zinc  powders 
with  copper  powder,  a  comparison  has  been  obtained 
between  the  spacings  in  the  crystals  of  cadmium  and 
zinc  and  those  in  copper  at  the  ordinary  temperature 
and  at  liquid  air  temperature.  The  coefficient  of 
expansion  of  copper  over  this  temperature  range 
being  known  accurately,  the  coefficients  of  expansion 
of  the  other  metals  can  be  deduced.  Comparison 
with  data  obtained  at  the  ordinary  temperature 
shows  that  the  coefficients  of  expansion  are  lower 
at  lower  temperatures,  but  that  the  ratios  between 
the  coefficients  for  the  different  axes  remain  constant. 
The  spacings  found  in  crystals  of  erbium  agree  very 
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well  with  those  which  would  be  produced  by  a  close- 
packed  hexagonal  structure  with  the  side  of  the  basal 
triangle  a0=3-74x  1CH  cm.  and  an  axial  ratio  of 
1-63.  A  specimen  of  niobium  containing  tantalum 
gave  a  body-centred  cubic  structure  with  a=3-91  A., 
which  is  the  same  as  that  found  for  pure  tantalum. 
A  second  sample  gave  no  body-centred  structure,  but 
a  number  of  lines  which  have  not  yet  been  analysed. 
It  is  concluded  that  cither  niobium  does  not  give 
the  body-centred  structure  which  would  be  expected 
from  its  position  in  the  periodic  table,  or  else  its 
structure  is  identical  with  that  of  tantalum. 

J.  W.  Smith. 

Energy  content  of  oxidoethylenedicarboxylic 
acid  and  its  ions.  A.  Wassermann  (Z.  physikal. 
Chern.,  1930,  146,  4G2 — 469). — The  molecular  heat 
of  formation  of  ci. s-oxidoethylcncdicarboxylic  acid 
is  300-1  lcg.-eal.  and  of  the  <raws-acid  299-4  kg.-cal. 
This  indicates  that  the  cohesive  force  between  the 
molecules  of  the  latter  is  greater  than  that  of  the 
former.  Adsorption  experiments  with  animal  char¬ 
coal,  fibrous  alumina,  and  metastannic  acid  confirm 
this,  since,  in  all  cases,  the  frans-acid  is  more  readily 
adsorbed  than  the  ci.s-acid.  Density,  m.-p.,  and  solu¬ 
bility  data  are  also  in  agreement  with  this  conclusion. 
Determinations  have  been  made  of  the  sum  of  the 
heats  of  dissolution  and  of  primary  ionisation  and  also 
of  the  sum  of  the  heats  of  dissolution  and  of  primary 
and  secondary  ionisation.  The  ions  of  both  acids 
have  evidently  the  same  energy  content  in  dilute 
aqueous  solutions.  From  dissociation  data  it  may 
also  be  concluded  that  the  primary  ions  of  the  two 
acids  have  similar  heats  of  hydration.  Thus,  in  the 
gaseous  state,  there  can  be  no  difference  in  energy 
content  between  the  two  acids.  M.  S.  Burr. 

Relation  between  the  ionic  radii  and  entropy 
and  between  the  ionic  radii  and  vibration  fre¬ 
quency  of  alkali  halides.  W.  Herz  (Z.  anorg. 
Chem.,  1930,  186,  251 — 252). — If  V{  is  the  sum  of 
the  atomic  volumes  of  the  ions  assuming  them  to  be 
spheres,  S  the  entropy,  and  v  the  vibration  frequency 
of  the  alkali  halides  it  is  shown  that  S/Vi113  is  approxi¬ 
mately  a  constant  which  varies  between  6  X 108  and 
7  X  10s  and  that  vF<  is  also  approximately  constant,  the 
individual  figures  varying  between  1-5X10"10  and 
2-0  X  10_1°.  In  both  cases  lithium  salts  show  the  widest 
deviations  from  the  mean  value.  A.  R.  Powell. 

Properties  of  metal  hydrides.  II.  A.  Sieverts 
and  A.  Gotta  [with  S.  Halberstadt]  (Z.  anorg. 
Chem.,  1930,  187,  155—164:  cf.  A.,  192S,  712).— 
The  densities  of  zirconium  hydride  and  tantalum 
hydride,  prepared  by  saturating  the  metals  with 
hydrogen  at  atmospheric  pressure,  are  5-67  and  15-10, 
respectively,  considerably  lower  than  those  of  the 
corresponding  metals.  The  following  heats  of  form¬ 
ation  are  given :  ZrO.,,  255  kg.-cal. ;  Ta205,  479 
kg.-cal. ;  ZrH2,  40-5  kg.-cal. ;  TaH  probably  slightly 
positive.  F.  L.  Usher. 

Temperature  coefficients  of  density  and  vis¬ 
cosity.  W.  Herz  (Z.  anorg.  Chem.,  1930, 187,  379 — 
3S1). — The  temperature  coefficients  of  the  viscosity 
and  density  of  a  number  of  organic  compounds  have 
been  compared,  in  some  cases  between  temperatures 
7/X2  and  8/12Ti,  where  Tt  is  the  absolute  critical 


temperature,  and  in  other  cases  between  temperatures 
5°  above  and  5°  below  The  viscosity  temper¬ 

ature  coefficient  averages  seven  or  eight  times  the 
density  temperature  coefficient  for  non-associated 
liquids.  For  associated  liquids,  however,  e.g.,  water, 
acetic  acid,  and  the  alcohols,  the  value  of  the  ratio 
is  much  larger  still.  M.  S.  Burr. 

Fluidities  and  densities  of  the  octyl  alcohols. 
Association  of  liquids.  E.  C.  Bingham  and  L.  B. 
Darrall  (J.  Rheology,  1930,  1,  174 — 203). — 1 The 
fluidities  and  specific  volumes  of  23  octyl  alcohols 
have  been  determined  from  0°  to  100°.  New  atomic 
temperature  constants  of  fluidity  have  been  calculated 
on  the  assumption  that  the  constitution  of  chemical 
compounds  may  not  affect  the  fluidity  except  so  far 
as  it  affects  the  degree  of  association.  The  associ¬ 
ation  of  each  alcohol  has  been  calculated  at  two 
different  fluidities  (100  and  200  rhes)  and  a  temper¬ 
ature  coefficient  of  association  obtained.  The  associ¬ 
ation  decreases  regularly  as  the  substituted  side- 
chain  is  moved  from  the  end  of  the  carbon  chain 
towards  the  centre.  The  association  decreases  also 
as  the  hydroxyl  group  is  moved  from  the  terminal 
carbon  atom  towards  the  centre,  but  the  effect  is 
irregular  beyond  the  third  carbon  atom.  A  formula 
has  been  evolved  by  means  of  which  the  degree  of 
association  of  any  alcohol  up  to  the  nonyl  alcohols 
can  be  predicted,  the  average  deviation  from  the 
available  data  being  1-2%.  E.  S.  Hedges. 

Relation  of  fluidity  of  liquids  to  temperature. 
S.  E.  Sheppard  (J.  Rheology,  1930,  1,  208 — 210). — 
In  the  shearing  over  unit  area  defining  viscous 
resistance,  it  may  be  supposed  that  at  any  moment 
there  is  an  equilibrium  between  undeformed  and 
deformed  molecules,  to  which  the  Boltzmann  distri¬ 
bution  function  applies.  This  leads  to  an  expression 
relating  fluidity  to  temperature  of  the  form  log  rj>= 
-k/T-\-C,  where  T  is  the  absolute  temperature  and 
k  and  C  are  constants.  Although  the  expression  can 
only  be  a  first  approximation,  it  has  been  found  valid 
for  every  liquid  so  far  tested  over  a  wide  range  of 
temperature.  Deviations  become  considerable  as  the 
f .  p.  is  approached.  It  is  concluded  that  the  expression 
specific  heat  X  ( Md)mjk ,  where  d  is  the  density  and 
M  the  formula  weight,  should  be  a  constant  K  for 
all  nomial  liquids,  whilst  a  relative  indication  of 
molecular  association  should  be  obtained  as  a= 
(K/K')313  for  deviating  liquids.  The  data  available 
give  good  confirmation  of  this  relation. 

E.  S.  Hedges. 

Vapour  pressure  of  mercury  at  low  temper¬ 
atures.  A.  Stock  and  W.  Zimmermann  (Monatsh., 
1930,  55,  1 — 2). — The  vapour  pressure  of  mercury, 
determined  by  the  streaming  method,  is  5-8  xlO-6 
mm.  at  — 40°.  The  results  at — 40°  and  —60°  (cf. 
A.,  1929,  1373)  are  not  in  agreement  with  those 
calculated  from  the  Nernst  formula.  A.  I.  Vogel. 

Equation  of  state  for  fluids.  TV.  Equation 
expressing  the  volume  as  an  explicit  function  of 
the  pressure  and  temperature.  J.  A.  Beattie 
(Proc.  Nat.  Acad.  Sci.,  1930,  16,  14 — 19). — An 
equation  of  state  of  the  virial  form  V~nRTjp-\~ 
n$/RT+nyplRzTz+n$p2!R3T3,  where  (3,  y,  and  8  are 
the  functions  of  the  equation  of  state  constants  in  the 
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Beattie-Bridgeman  equation  (A.,  1927,  819),  is  de¬ 
rived.  It  gives  a  good  representation  of  the  volume 
for  all  gases  which  are  above  their  critical  temper¬ 
ature.  The  agreement  is  not  so  good  for  gases  below 
their  critical  temperature  and  especially  in  the  region 
which  is  near  the  critical  temperature  and  the  satur¬ 
ation  line.  F.  G.  Tryhorn. 

Heat  conductivity  of  atmospheric  nitrogen  up 
to  500°.  T.  Wilner  and  G.  Borelius  (Ann.  Physik, 
1930,  [v],  4,  316 — 322). — Using  Schleiermacher’s 
cylinder  method  the  following  values  for  the  specific 
heat  conductivity  in  g.-cal/cm.  deg.  sec.  have  been 
obtained  :  dry,  carbon  dioxide-free  air  at  24°,  60± 
1-4  x  10_G ;  atmospheric  nitrogen,  96±5xl0_G  and 
112+4  X  10~G  at  325°  and  500°,  respectively.  In 
conjunction  with  other  data,  these  results  indicate 
no  serious  difference  between  nitrogen  and  air,  and 
the  equation  10GX=  —  28-5+5T5x2’l  g.-cal./cm.  deg. 
sec.  agrees  well  with  experiment.  It  is  calculated 
that  1c  in  the  equation  \=kcvi\  is  l-84±0-l  at  325°  and 
T85;±:0'06  at  500°.  II.  A.  Morton. 

Vapour  density  of  zirconium  tetrachloride. 
J.  A.  N.  Friend,  A.  T.  W.  Colley,  and  R.  S.  Hayes 
(J.C.S.,  1930,  494 — 497). — The  preparation  of  pure 
zirconium  tetrachloride  is  described.  Zirconia  was 
purified  from  hafnium  by  precipitation  as  citrate, 
and  tested  for  cerium  by  a  borax  bead  method.  The 
equivalent  of  the  metal  was  determined  from  the 
ratio  Zr(S04)2 :  ZrO?  as  22-02.  The  heated  oxide, 
obtained  from  the  citrate  by  ignition,  was  converted 
into  tetrachloride  by  a  current  of  dry  chlorine  laden 
with  carbon  tetrachloride  vapour.  The  lowest 
temperature  of  this  reaction  was  found  to  be  355°. 
The  vapour  density  of  the  tetrachloride  was  deter¬ 
mined  in  chlorine  at  400°,  445°,  500°,  and  700° ;  there 
was  no  evidence  of  association.  The  vapour  density 
falls  with  rise  of  temperature;  the  reactions  are 
apparently  very  complex,  some  trichloride  being 
formed.  N.  M.  Bligh. 

Thermodynamic  theory  of  heat  conduction. 
W.  Jazyna  (Physikal.  Z.,  1930,  31,  253—264).— 
Mathematical.  The  conception  of  matter  being 
equivalent  to  energy  is  applied  to  Fourier’s  theory  of 
heat  conduction.  W.  E.  Downey. 

Compressibility  at  0°  and  below  one  atmo¬ 
sphere  and  the  deviation  from  the  law  of  Avoga- 
dro  of  several  gases.  V.  Nitrogen,  ammonia, 
and  hydrogen  sulphide.  S.  Maverick.  VI. 
Carbon  monoxide,  nitric  oxide,  and  hydrogen 
chloride.  C.  Schlatter  (J.  Chim.  phys.,  1930,  27, 
36—43,  44 — 53). — The  deviation  from  Avogadro’s 
law  for  more  or  less  easily  liquefied  gases  was  deter¬ 
mined.  The  values  of  l+X  are  :  nitrogen  1-00040, 
ammonia  101515,  hydrogen  sulpiride  1-01035,  carbon 
monoxide  1-00048,  nitric  oxide  1-00119,  and  hydrogen 
chloride  1-00737.  F.  J.  Wilkins. 

Determination  of  contraction  of  a  glass  bulb 
as  a  result  of  differences  in  pressure.  W.  Mend 
and  J.  Vandajime  (Bull.  Soc.  chim.  Belg.,  1929,  38, 
422 — 425). — The  contraction  of  a  glass  bulb  when 
the  external  pressure  is  increased  may  be  conveniently 
measured  by  filling  the  bulb  with  water  and  fitting 
it  with  the  neck  projecting  and  open  to  the  air  into 


a  closed  vessel  of  water  in  communication  with  a 
source  of  pressure.  The  movement  of  the  meniscus 
in  the  neck  of  the  bulb  indicates  the  contraction. 

R.  Ctjthill. 

Viscosity  of  liquids.  E.  N.  da  C.  Andrade 
(Nature,  1930,  125,  309— 310).— The  formula  t)= 
Aeb!T,  where  A  and  b  are  constants,  holds  over  a  wide 
range  of  temperature  for  many  substances.  Data 
for  butyl  alcohol  and  octane  between  0°  and  120° 
are  quoted  in  illustration.  L.  S.  Theobald. 

Viscosity  of  gases.  S.  S.  Kistler  (J.  Franklin 
Inst.,  1929,  207,  389 — 395). — An  error  in  reasoning 
usually  adopted  to  calculate  the  viscosity  of  gases 
according  to  the  kinetic  theory  is  pointed  out. 
Although  the  correct  result  is  attained,  the  mechanism 
of  the  transfer  of  momentum  tacitly  implies  inelastic 
collisions,  which  are  contrary  to  the  fundamental 
assumptions  of  the  kinetic  theory.  A  more  correct 
method  of  deduction  is  indicated.  J.  W.  Smith. 

Derivation  of  equation  of  state  of  a  mixture  of 
substances  from  the  equations  of  state  of  the 
constituents.  R.  D.  Kleeman  (J.  Franklin  Inst., 
1930,  209,  229—236;  cf.  A.,  1929,  1373).— The 
equation  of  state  of  a  mixture  of  three  substances 
is  p=<f>(T)xtl(A13Ia+B1Hb+C1Mc)lv,  ( A2Ma+ 
B2Mb+C2Mc)/v,  .  .  .],  where  pa=tf[T)x<ji(A131a/vr 
A2Ma/v,  .  .  .),  etc.  are  the  equations  of  state  for,  and 
31  a,  Mb,  3IC  the  masses  of,  the  substances  a,  b,  and  c, 
and  Av  4»,  .  .  .  BVB2,  .  .  .  and  C,,  C2,  .  .  .  are 
functions  of  T  independent  of  each  other.  <f>,  <ji,  and 
Av  etc.  must  be  functions  complying  with  the 
conditions  that  (i)  when  the  masses  are  all  zero  the 
pressure  is  zero ;  (ii)  pressure  is  independent  of  total 
mass ;  and  (iii)  the  form  of  <f>,  and  etc.  do  not 
change  when  one  or  more  of  the  masses  is  zero. 

C.  A.  Silberead. 

Comparison  of  the  Kleeman  and  Beattie- 
Bridgeman  equations  of  state  for  gas  mixtures. 
W.  E.  Deming  and  (Miss)  L.  E.  Shore  (J.  Franklin 
Inst.,  1930,  208,  389 — 395). — The  pressures  of 
mixtures  of  nitrogen  and  methane  are  calculated  by 
Kleeman’s  method  of  combination  of  coefficients 
(A.,  1929, 1373),  and  compared  with  the  experimental 
and  calculated  figures  of  Beattie  (ibid-.,  253).  It  is 
shov-n  that  the  Beattie-Bridgeman  method  of  com¬ 
bination  of  parameters  gives  the  better  results  except 
at  low  temperatures  and  high  pressures.  A  more 
general  form  of  Kleeman’s  equation  is  developed, 
and  Kleeman’s  own  form  is  criticised. 

H.  A.  Jahn. 

Determination  of  the  diffusion  index  of  am¬ 
monia  against  air.  E.  Wintergerst  (Ann.  Physik, 
1930,  [v],  4,  323 — 351). — Quantitative  methods  for 
studying  diffusion  are  reviewed  and  the  possibilities 
of  error  in  the  Loschmidt  method  considered  in  detail. 
In  the  ammonia-air  system  the  principal  disturbances 
arise  from  absorption  of  ammonia  on  the  walls  of 
the  iron  tube.  The  diffusion  index  for  the  com¬ 
bination  ammonia-air  for  760  mm.  and  0°  is  0-071 
m.2/hr.  or  0-198  cm.2/sec.  Formulae  for  the  calculation 
of  diffusion  constants  and  the  influence  of  alterations 
in  mixture  ratios,  temperature,  and  pressure  are 
considered.  R.  A.  Morton. 
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Influence  of  molecular  attractive  forces  on  the 
viscosity  of  gaseous  mixtures.  G.  Jung  and  H. 
Schmick  (Z.  physikal.  Chem.,  1930,  B,  7,  130 — 147 ; 
cf.  A.,  192S,  1180). — The  influence  of  the  mass  and 
of  the  attractive  forces  of  molecules  on  the  form  of 
the  viscosity-composition  curves  of  binary  gaseous 
mixtures  is  theoretically  discussed.  By  choosing 
gases  the  molecules  of  which  have  nearly  equal 
masses  the  influence  of  the  persistence  factor  is 
largely  eliminated,  and  the  course  of  the  viscosity 
curve  is  determined  mainly  by  the  attractive  forces. 
Viscosity-composition  curves  have  been  determined 
for  the  following  mixtures :  hydrogen  chloride-air, 
hydrogen  chloride-carbon  dioxide,  ammonia-air,  car¬ 
bon  dioxide-air,  hydrogen  sulphide-air,  methane- 
ammonia,  and  carbon  dioxide-sulphur  dioxide.  The 
results  confirm  the  theoretical  conclusion  that  the 
mean  free  path  in  the  case  of  mixtures  of  molecules 
of  different  electric  symmetry  is  greater  than  would 
be  given  by  a  linear  relationship  between  mean  free 
path  and  composition.  F.  L.  Usher. 

Theory  of  concentrated  solutions.  VIII. 
Composition  of  liquid-vapour  phases  in  equili¬ 
brium  in  binary  systems.  J.  Lewin  (Bull.  Soc. 
chim.  Belg.,  1930,  39,  91- — 99;  cf.  this  vol.,  147). — 
The  method  of  Calingaert  and  Hitchcock  (A.,  1927, 
417),  even  with  experimental  refinements,  is  found  to 
be  applicable  only  in  special  cases.  A  new  static 
method  is  described  for  determining,  with  an  accuracy 
of  1%,  the  composition  of  the  vapour  phase  in 
equilibrium  with  a  binary  liquid  mixture ;  the  vapour 
is  isolated  and  condensed  by  liquid  air  or  solid  carbon 
dioxide,  and  the  composition  of  the  resulting  liquid 
mixture  is  determined  by  observations  with  the 
Pulfrich  refractometer.  Experimental  results  are 
given  for  graduated  mixtures  of  carbon  disulphide 
with  acetone,  ether,  cycZohexane,  isobutyl  chloride, 
and  isopentane,  at  temperatures  varying  between 
20°  and  35°.  The  results  are  in  agreement  with  those 
of  previous  workers.  The  systems  carbon  disulphide- 
'  acetone  and  carbon  disulphide-ether  give  azeotropes, 
the  first  containing  66J  mol.-%  and  the  second 
13-6  mol.-%  of  carbon  disulphide. 

J.  R.  I.  Hepburn. 

Separation  of  azeotopes.  M.  Lecat  (J.  Chim. 
phys.,  1930, 27, 75 — 88). — -A  list  of  ninety-two  positive 
normal  azeotropic  mixtures  is  given.  C.  W.  Gibby. 

Distillation  of  a  binary  mixture  and  the  form 
of  the  {p-t)  curves  of  its  constituents.  M. 
Lecat  (Ann.  Soc.  Sci.  Bruxelles,  1929,  49,  261 — 
333). — -Tabulated  data  for  1018  binary  systems  are 
given  showing  the  co-ordinates  of  the  point  of  inter¬ 
section  of  the  saturated  vapour  tension  curves  of  the 
constituents,  and  also  the  type  of  azeotropism  ex¬ 
hibited  by  the  system.  The  application  of  Bancroft’s 
rule  to  such  systems  is  discussed,  and  it  is  shown  that 
on  the  whole  azeotropism  is  more  frequent  in  those 
systems  without  a  point  of  intersection  of  the  vapour- 
pressure  curves  of  the  constituents.  A  comparison  of 
Bancroft’s  method  of  predicting  azeotropism  with  the 
method  suggested  by  the  author  indicates  that  the 
latter  is  the  more  trustworthy.  F.  G.  Tryhorn. 

Azeotropic  mixtures  containing  several  com¬ 
ponents.  W.  Swientoslawski  (Rocz.  Chem.,  1930, 


10,  97—114). — A  systematisation  of  the  phenomena 
associated  with  the  distillation  of  azeotropic  mixtures 
is  given,  together  with  a  theoretical  consideration  of 
the  problems  connected  with  this  subject. 

R.  Truszkowski. 

Diffusion  of  zinc  in  copper  crystals.  C.  F. 
Elam  (Inst.  Metals,  Mar.  1930.  Advance  copy, 
15  pp.). — When  a  copper  crystal  rod  is  heated  in 
contact  with  zinc  at  450°  the  end  nearest  the  zinc 
becomes  slowly  converted  into  white  y-brass ;  further 
along  a  layer  of  bright  yellow  p-brass,  sharply 
separated  from  the  y,  is  formed  and,  at  the  remote 
end  of  the  rod,  a  dull  yellow  layer  of  a-brass  is  pro¬ 
duced,  but  there  are  no  regions  of  (a+p)  or  (P+y) 
such  as  are  obtained  by  melting.  Ho  penetration  of 
zinc  occurs  along  crystal  boundaries  and  there  is  no 

referential  penetration  along  certain  crystallographic 

irections.  At  750°  more  rapid  diffusion  takes  place 
so  that  no  y  is  formed  in  the  presence  of  an  excess  of 
copper  and  the  order  of  the  phases  is  :  copper,  a, 
(a+p),  P;  zinc  definitely  penetrates  into  the  copper 
lattice  at  this  temperature,  forming  a  layer  of  a 
having  the  same  orientation  as  the  original  crystal. 
When  a  crystal  of  copper  is  heated  in  intimate  contact 
with  a-brass  no  change  occurs  in  6  hrs.  at  900°,  but 
after  scratching  the  surface  with  a  file  and  again 
heating,  the  section  recrystallises  with  the  formation 
of  uniform  a  which  penetrates  only  as  far  as  re¬ 
crystallisation  has  taken  place.  By  heating  a  crystal 
of  P-brass  in  contact  with  zinc,  y-crystals  having  a 
twinned  relationship  to  the  p  may  be  obtained.  Pure 
copper  may  be  obtained  by  heating  any  of  the  brasses 
in  a  vacuum,  evolution  of  zinc  commencing  at  550° 
in  the  case  of  p-brass,  showing  that  zinc  diffuses  in  or 
out  of  brass  according  to  the  temperature  and  vapour 
pressure.  A.  R.  Powell. 

Ternary  silver  alloys.  II.  System  silver- 
aluminium-zinc.  S.  Ueno  (Mem.  Coll.  Sci.  Kyoto, 
1930,  A,  13,  91—100;  cf.  this  vol.,  284).— Alloys  of. 
silver,  zinc,  and  aluminium  in  which  the  ratio  of 
silver  to  zinc  is  not  less  than  1  have  been  investigated, 
and  from  the  results  an  equilibrium  diagram  has  been 
constructed.  R.  Cuthill. 

X-Ray  analysis  of  iron-vanadium  alloys.  A. 
Osawa  and  S.  Oya  (Sci.  Rep.  Tohoku,  1929,  18, 
727 — 731). — The  relation  between  lattice  constant 
and  concentration  does  not  obey  Yegard’s  law,  but 
may  be  represented  by  an  empirical  expression  of  the 
second  order  with  respect  to  the  vanadium  concen¬ 
tration.  By  extrapolation  a  value  of  3-044  A.  is 
obtained  for  the  lattice  constant  of  pure  vanadium. 

O.  J.  Walker. 

Abnormal  change  in  volume  of  the  ternary 
system  of  bismuth,  lead,  and  tin.  T.  Isihara 
(Sci.  Rep.  Tohoku,  1929,  18,  715— 725).— Dilato- 
metric  measurements  show  that  the  abrupt  change  in 
volume  in  the  above  system  takes  place  at  81°  during 
heating  and  at  71°  during  cooling.  The  reversible 
change  point  is  therefore  about  76°.  The  change  in 
volume  is  due  to  the  formation  of  a  ternary  compound 
of  the  composition  Bi2SnPb  by  a  reaction  in  the  solid 
phase.  This  compound  is  stable  below  76°  and 
decomposes  into  three  solid  solutions  above  this 
temperature.  It  has  a  greater  expansion  coefficient 
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than  any  of  the  coexisting  phases  and  does  not  dissolve 
them.  0.  J.  Walker. 

Composition  of  eutectics.  D.  Stockdale  (Inst. 
Metals,  Mar.  1930.  Advance  copy,  19  pp.). — In  an 
attempt  to  prove  that  the  atoms  of  the  two  elements 
in  a  binary  eutectic  are  present  in  a  simple  ratio  the 
author  has  redetermined  the  composition  of  six  binary 
eutectics  by  means  of  a  very  sensitive  apparatus  for 
the  taking  of  cooling  curves.  A  new  graphical 
method  of  determining  the  liquidus  from  these  curves 
is  described  in  detail.  The  compositions  of  the 
eutectics  examined  were  as  follows,  the  nearest  atomic 
ratio  of  the  constituents  being  given  in  parentheses : 
cadmium-tin,  32-25%  Cd  (Cd  :  Sn,  1:2);  cadmium- 
zinc,  82-60%  Cd  (Cd  :  Zn,  11  :  4);  lead-tin,  38-14% 
Pb  (Pb  :  Sn,  6  : 17)  ;  silver-copper,  71-94%  Ag 
(Ag  :  Cu,  3:2);  silver-antimony,  56-00%  Ag  (Ag  :  Sb, 
10  :  7) ;  aluminium-copper,  66-85%  A1  (A1 :  Cu, 
19  :  4).  The  deviations  of  the  observed  compositions 
from  those  required  by  the  above  ratios  varied  from 
0-01  to  0-13%,  but  the  author  considers  that  the 
existence  of  a  simple  rule  governing  the  composition 
of  eutectics  is  improbable.  A.  R.  Powell. 

Mixed  crystal  series  calcium  fluoride-stron¬ 
tium  fluoride.  E.  Rumpf  (Z.  physikal.  Chem., 
1930,  B,  7,  148 — 154). — Debye-Scherrer  diagrams  of 
mixtures  of  calcium  and  strontium  fluorides  prepared 
(a)  by  fusion,  (b)  by  precipitation,  and  (c)  by  continued 
grinding  of  the  components  show  that  a  complete  series 
of  mixed  crystals  is  formed,  for  which  the  Vegard 
additivity  rule  is  valid.  F.  L.  Usher. 

Photomicrographic  methods  applied  to  two- 
component  salt  mixtures.  W.  M.  Madgin  (J.C.S., 
1930, 458 — 463). — The  structures  of  solidified  mixtures 
of  lead  nitrate  and  potassium  nitrate  have  been  investi¬ 
gated  by  taking  photomicrographs  of  specimens  which 
had  been  polished  and  etched  with  98%  alcohol,  or 
treated  with  hydrogen  sulphide.  Mixtures  containing 
more  than  65%  of  lead  nitrate  cannot  be  investigated 
on  account  of  thermal  decomposition.  In  mixtures 
containing  less  than  65%  the  solids  are  completely 
immiscible  (cf.  Guthrie,  A.,  1885,  329). 

C.  W.  Gibby. 

Solubility  of  lead  sulphate  in  water  and  in 
sodium  sulphate  solutions.  M.  Huybrechts  and 
N.  A:  DE  Langeron  (Bull.  Soc.  chim.  Belg.,  1930,  39, 
43 — 57). — Anomalies  indicated  at  18°  and  30°  in  the 
solubility  of  lead  sulphate  in  aqueous  solutions  of 
sodium  sulphate  (cf.  Huybrechts  and  Ramelot,  A., 
1927,  536)  are  studied  in  greater  detail.  The  lead 
sulphate  employed  was  prepared  from  lead  nitrate, 
and  was  specialty  purified  by  prolonged  washing ;  free 
nitric  acid  was  completely  removed  only  after  3 
months’  treatment.  The  purity  of  the  product  was 
controlled  by  the  phenolsulphonic  acid  test  for  nitric 
acid,  and  by  pa  measurements.  The  lead  content  of 
the  satura  ted  solutions  was  determined  eolorimetricalty 
as  lead  sulphide.  The  solubility  of  lead  sulphate  in 
aqueous  solutions  of  sodium  sulphate  at  15°,  20°,  25°, 
and  30°  attains  a  minimum  value  of  3 — 5  mg.  per  litre, 
in  solutions  containing  5 — 7  g.  of  anhydrous  sodium 
sulphate  per  litre ;  an  interpolation  formula  is  given 
for  the  variation  of  solubility  -with  concentration  of 


sodium  sulphate.  The  authors  conclude  that  the 
anomalies  previously  observed  are  non-existent,  and 
that  the  solvent  action  of  sodium  sulphate  cannot  be 
correlated,  as  formerly  supposed,  with  variation  in 
the  concentrations  of  the  hydrated  and  anhydrous 
sodium  sulphate  in  equilibrium  in  the  solution.  From 
a  comparison  of  all  the  experimental  values,  the  mean 
solubility  of  lead  sulphate  in  water  is  given  as  41-6^0-5 
mg.  per  litre  at  20°.  J.  R.  I.  Hepburn. 

Solubility  of  soluble  electrolytes.  II.  Solu¬ 
bility  of  the  alkali  and  alkaline-earth  bromides  in 
hydrobromic  acid.  A.  F.  Scott  and  E.  J.  Durham 
(J.  Physical  Chem.,  1930,  34,  531—537 ;  cf.  A.,  1927, 
405).— -Solubility  data  for  the  bromides  of  lithium, 
sodium,  potassium,  ammonium,  calcium,  strontium, 
barium,  and  magnesium,  in  water  and  in  solutions  of 
hydrobromic  acid  at  25°  are  recorded.  On  addition 
of  hydrobromic  acid,  saturated  solutions  of  lithium, 
calcium,  strontium,  and  magnesium  bromides  develop 
a  pink  coloration  which  is  not  due  to  the  liberation  of 
bromine ;  these  acid  solutions  also  fume  strongly. 

L.  S.  Theobald. 

Phosphoric  acid.  II.  Compound  formation 
between  orthophosphoric  acid  and  certain 
organic  acids.  J.  H.  Walton  and  R.  J.  Kepfer 
(J.  Physical  Chem.,  1930,  34,  543 — 548 ;  cf .  this  vol., 
420). — The  solubilities  of  phenol,  and  of  citric,  malic, 
oxalic,  succinic,  and  isovaleric  acids  in  orthophosphoric 
acid  solutions  of  various  concentrations  have  been 
determined.  The  formation  of  additive  compounds 
with  phosphoric  acid  is  indicated  and  the  general  rule 
advanced  by  Kendall  (A.,  1922,  ii,  34)  is  supported. 
Phosphoric  acid  forms  these  compounds  somewhat  less 
readily  than  does  sulphuric  acid.  L.  S.  Theobald. 

Solubility  products  of  inorganic  salts  in  liquid 
ammonia  compared  with  those  of  the  same  salts 
in  other  solvents  with  especial  reference  to  their 
dielectric  constants.  IC.  Fredenhagen  [in  part] 
with  K.  Krieghofp  and  B.  von  Freytag-Loring- 
hofen  (Z.  anorg.  Chem.,  1930,  186,  1 — 37).— The 
solubility  of  various  alkali,  ammonium,  and  silver 
halides,  nitrates,  and  hydroxides  in  liquid  ammonia 
has  been  determined  by  conductivity  measurements 
of  the  saturated  solutions  and  by  concentration  cell 
measurements.  The  ionic  concentration  of  saturated 
solutions  of  nitrates  is  the  same  in  water  as  in  ammonia 
and  of  iodides  much  greater  in  ammonia  than  in  water ; 
the  solubility  of  silver  iodide  in  ammonia  is  103  times 
as  great  as  that  in  water,  whereas  the  solubility 
of  silver  fluoride  is  101S  times  as  great  in  water  as 
in  ammonia.  Potassium,  ammonium,  and  lithimn 
fluorides  have  no  detectable  solubility  in  ammonia, 
potassium  hydroxide  is  also  insoluble,  and  water, 
although  miscible  with  liquid  ammonia,  does  not 
increase  its  conductivity  and  hence  is  not  directly, 
or  even  indirectly  as  NH4OH,  ionised.  The  con¬ 
ductivity  of  liquid  ammonia  at  —73-5°  is  about 
1-6  xlO-8  by  direct  measurement  and  TO  X ICH* 
by  calculation  based  on  the  P.D.  in  the  cell : 
H2|OTA-NH4N03|OTA-IOSTH2|H2.  The  electrostatic 
theory  of  electrolytic  dissociation,  according  to  which 
the  ionic  saturation  concentrations  of  salts  in  different 
solvents  is  dependent  on  the  dielectric  constants 
of  the  solvents,  is  shown  to  be  not  even  a  first 


538 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


approximation  to  the  experimental  facts.  Thus,  in 
spite  of  the  high  dielectric  constants  of  hydrogen 
cyanide,  acetonitrile,  and  hydrogen  fluoride,  these 
liquids  are  very  poor  solvents  for  most  of  the  salts 
which  dissolve  readily  in  water.  In  hydrogen  fluoride 
only  fluorides  dissolve  in  the  same  manner  as  in  water, 
namely,  forming  a  metal  cation  and  fluorine  anion ; 
most  other  salts  arc  decomposed,  sometimes  into  new 
types  of  cation,  but  always  into  fluorine  anion.  The 
author  puts  forward  a  theory  according  to  which  the 
affinity  of  the  elements  for  the  anodic  constituent  of 
the  solvent  determines  their  electrolytic  solution 
potentials  against  the  solvent,  and  this  theory  is 
shown  to  explain  the  fact  that  for  solvents  which  are 
chemically  analogous  to  one  another  there  is  an 
approximate  relation  between  then'  dissolving  and 
dissociating  powers  and  their  dielectric  constants. 

A.  R.  Powell. 

Solubility  of  phytosterol  in  ethyl  and  methyl 
alcohols.  B.  Rewald  (Biochem.  Z.,  1930,  218, 
485 — 486). — The  ethyl  alcohol  solution  contains 
0-38  g.  per  100  at  0°  and  13-15  g.  at  78-8°.  The 
methyl  alcohol  solution  contains  0-10  g.  per  100  at  0° 
and  1-68  g.  at  64-9°  (cf.  Erlandsen,  A.,  1926,  898). 

W.  McCartney. 

Adsorption  processes.  II.  V.  N.  Krestin- 
skaja  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  2111 — 
2132). — Adsorption  of  crystal-violet  and  of  benzoic 
and  acetic  acids  on  wood  charcoal  is  an  exceedingly 
slow  process,  which  does  not  attain  equilibrium  after 
the  lapse  of  3  days.  The  velocity  of  adsorption  is 
conditioned  by  the  velocity  of  diffusion  of  the  adsorbed 
substance  into  the  pores  of  the  adsorbent.  As  a 
result,  the  influence  of  variable  factors,  such  as  mass 
of  adsorbent  taken,  volume  of  solution,  and  time,  on 
the  value  of  x/m  depends  on  changes  in  the  velocity 
of  diffusion.  Benzoic  acid  is  irreversibly  adsorbed 
on  wood  charcoal,  so  that  adsorption  equilibrium  is 
not  attained  for  such  systems ;  ethyl  alcohol  provokes 
only  partial  elution  of  adsorbed  acid.  Equimolecular 
quantities  of  acetic  acid  and  of  benzoic  acid  are 
adsorbed  at  limiting  saturation  of  the  adsorbent. 

R.  Truszkowski. 

Adsorption  and  the  permeability  of  mem¬ 
branes.  I.  Copper  ferrocyanide  as  a  semi- 
permeable  membrane.  H.  B.  Weiser  (J.  Physical 
Chem.,  1930,  34,  335 — 351). — The  adsorption  of 
sodium  and  potassium  ferrocyanides,  hydroferro- 
cyanic  acid,  cupric  chloride,  and  potassium  sulphate 
by  copper  ferrocyanide  gel  has  been  determined. 
The  ferrocyanides  are  strongly  adsorbed.  Adsorption 
in  the  case  of  potassium  ferrocyanide  is  so  strong  that 
it  is  practically  irreversible  between  0  and  0-4  g.-mol. 
of  adsorbed  ferrocyanide  per  g.-mol.  of  copper  ferro¬ 
cyanide.  The  order  of  adsorption  is  potassium 
ferrocyanide  >  sodium  ferrocyanide  >  hydroferro- 
cyanic  acid.  Potassium  sulphate  and  cupric  chloride 
are  relatively  weakly  adsorbed  and  adsorption  in 
these  cases  is  reversible.  Copper  ferrocyanide  gel 
is  impermeable  to  alkali  ferrocyanides  and  only 
slightly  permeable,  if  at  all,  to  the  acid.  This  is  not 
due  to  negative  adsorption  by  the  membrane.  Copper 
ferrocyanide  is  permeable  to  potassium  sulphate  and 
copper  chloride  as  well  as  to  the  large  molecules  of 
sodium  phosphomolybdate  and  phosphomolybdic 


acid,  hence  impermeability  to  the  ferrocyanide  ion  is 
not  due  to  a  sieve-like  action.  Walden’s  contention 
(A.,  1893,  ii,  203)  that  copper  ferrocyanide  is  in 
general  permeable  to  acids,  but  not  to  their  sodium 
salts,  is  erroneous.  It  is  inferred  that  a  porous 
membrane  will  be  permeable  to  a  solvent  and  not  to 
the  solute  if  it  shows  sufficient  negative  adsorption 
to  the  pore  walls  with  a  film  of  solvent  and  if  the  pores 
are  fine  enough  to  be  filled  by  the  adsorbed  film  (cf. 
Bancroft,  A.,  1917,  ii,  444).  Thus  a  copper  ferro¬ 
cyanide  membrane  is  permeable  to  water  but  not  to 
sucrose  owing  to  strong  negative  adsorption.  Com¬ 
plete  semipermeability  of  a  porous  membrane  such 
as  copper  ferrocyanide  occurs  when  this  condition 
obtains  or  when  the  positive  adsorption  of  the  solute 
is  large  enough  to  saturate  the  solution  in  the  pores 
within  the  range  that  the  adsorption  is  practically 
reversible.  This  second  condition  explains  the  im¬ 
permeability  of  copper  ferrocyanide  to  ferrocyanides. 

L.  S.  Theobald. 

Adsorption  of  salts  from  non-aqueous  solu¬ 
tions  by  artificial  silk;  (cellulose  hydrate).  W. 
Hellat  (Kolloid-Z.,  1930,  50,  265— 269).— The 
adsorption  of  salts  from  non-aqueous  solutions  by 
artificial  silk  is  greatly  affected  by  the  presence  of 
moisture,  even  small  amounts  of  water  increasing  the 
amount  of  salt  adsorbed.  No  generally  applicable 
rule  for  adsorption  was  found  in  these  experiments. 
From  solutions  in  methyl  or  ethyl  alcohol,  sodium 
iodide  is  taken  up  in  accordance  with  Henry’s  law, 
lithium  chloride  is  negatively  adsorbed  between  the 
concentrations  1-5  and  5%,  but  at  greater  concentra¬ 
tions  is  adsorbed  in  accordance  with  Henry’s  law. 
Potassium  iodide  and  calcium  chloride  give  normal 
adsorption  curves.  From  a  mixture  of  iodine  and 
ethyl  alcohol  only  the  alcohol  is  adsorbed.  Lithium 
chloride  is  adsorbed  negatively  from  pyridine  solution. 
The  swelling  of  artificial  silk  for  the.  solvents  used  falls 
in  the  following  order :  water>methyl  alcohol> 
ethyl  alcohol>butyl  alcohol.  E.  S.  Hedges. 

Colour  reaction  of  Japanese  acid  clay  towards 
leucomalachite-green  hydrochloride.  N.  Kame- 
yama  and  S.  Oka  (J.  Soc.  Chem.  Ind.  Japan,  1929, 
32,  214 — 216b). — Non-acidic  reagents  (e.g.,  aqueous 
benzidine)  colour  the  clay  homogeneously,  whilst 
acidic  reagents,  such  as  leucomalachite-green  hydro¬ 
chloride,  colour  the  clay  heterogeneously.  The 
substance  which  oxidises  benzidine  is  homogeneously 
distributed  throughout  the  clay ;  that  which  oxidises 
leucomalachite-green  is  distributed  in  small  discrete 
particles  (d<2-9)  containing  iron. 

A.  A.  Goldberg. 

Thickness  of  [adsorption]  layers.  L.  I.  Weber 
and  G.  Lewin  (Kolloid-Z.,  1930,  50,  197—199).— 
When  liquids  are  allowed  to  flow  out  of  a  capillary 
tube  the  thickness  of  the  layer  adhering  to  the  walls 
of  the  tube  is  always  of  the  order  of  10-4  cm.  This 
value  agrees  with  that  obtained  by  other  investigators 
using  different  methods.  The  molecular  range  of 
surface  forces  is  discussed.  E.  S.  Hedges. 

Surface  tensions  [of  sugar  solutions].  Iv. 
Sandra  and  R.  Sigmund  (Z.  Zuckerind.  Cechoslov., 
1930,  54,  317 — 323). — The  change  of  the  surface 
tension  of  solutions  of  various  grades  of  sugar  on  the 
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addition  of  small  quantities  of  hydrochloric  acid, 
gelatin,  and  of  various  fats  and  oils  has  been  deter¬ 
mined  by  stalagmometric  measurements.  Small 
quantities  of  these  substances  have  marked  effects  on 
the  surface  tension,  and  the  effect  increases  with  the 
concentration  of  the  sugar  solution. 

J.  A.  Y.  Butler. 

Brownian  movement  in  surface  films.  H.  A. 
MoTaggart  (Trans.  Roy.  Soc.  Canada,  1929,  [iii], 
23,  III,  153—158;  cf.  A.,  1928,  232).— Qualitative 
experiments  have  been  made  to  compare  the  conditions 
associated  with  the  formation  of  small  droplets  on  a 
flat  surface  (an  oil  film  on  water)  with  those  which 
obtain  in  the  formation  of  small  bubbles.  The 
Brownian  motion  of  these  droplets  is  apparently  two- 
dimensional.  It  is  unusually  animated  and  is  prob¬ 
ably  due  to  the  greater  kinetic  activity  at  the  surface. 
When  the  area  of  films  of  olive  oil  and  of  oil  of  almonds 
(both  containing  large  proportions  of  olein  and  pal- 
mitin)  is  reduced  gradually  the  first  small  droplets 
with  Brownian  motion  appear  just  before  the  break 
in  the  area-tension  curve.  J.  W.  Smith. 

Unimolecular  films.  C.  G.  Lyons  and  E.  K. 
Rideal  (Nature,  1930,  125,  455 — 456). — A  recapitul¬ 
ation  of  previous  conclusions  (Lyons  and  Rideal,  A., 

1929,  S75)  as  a  reply  to  the  criticisms  of  Adam  (this 

vol.,  408).  L.  S.  Theobald. 

Unimolecular  films  of  batyl  alcohol.  B.  C.  J.  G. 
Knight  (Nature,  1930,  125,  351). — The  cross-section 
of  the  head  group  of  batyl  alcohol  is  26  sq.  A.  This 
indicates  that  batyl  and  chimyl  alcohols  have  the 
unsymmetical  a-structure.  L.  S.  Theobald. 

Sphingomyelin,  phrenosin,  and  kerasin  in 
films  one  molecule  thick  on  water.  K.  Turner 
and  M.  M.  Watson  (Biochem.  J.,  1930,  24,  113 — 
118). — Tor  each  of  the  above  substances  the  area 
occupied  by  the  molecule  in  a  closely-packed  surface 
film  can  be  compressed  to  about  42  sq.  A.  This  is  in 
good  agreement  with  what  would  be  expected  from 
the  configurations  of  the  molecules  as  deduced  from 
their  chemical  behaviour  on  the  supposition  that  the 
limiting  value  is  the  area  occupied  by  the  paraffin 
chains  set  side  by  side  vertically  to  the  water. 

S.  S.  Zilva. 

Solutions  of  diphenylcarbamide  in  nitro¬ 
cellulose.  Desjiaroux  and  Mathieu  (Compt.  rend., 

1930,  190,  752— 753).— The  Rontgen  diagram  of  a 

film  of  nitrocellulose,  obtained  by  evaporation  of  an 
ethereal-alcoholic  solution  on  a  glass  plate,  shows  only 
one  diffraction  circle.  The  films  obtained  from  solu¬ 
tions  of  s-diphenyldiethylcarbamide  in  the  nitro¬ 
cellulose  solution  show  two  circles,  the  smaller  of 
which  is  due  to  the  carbamide.  The  intensity,  but 
not  the  diameter,  increases  with  the  amount  of  the 
carbamide  present.  H.  Burton. 

Are  black  soap  films  birefringent  ?  K.  S. 
Krishnan  (Indian  J.  Physics,  1930,  4,  385 — 404). — 
The  unpublished  results  of  work  by  C.  V.  Raman  on 
the  behaviour  of  soap  bubbles  of  various  thicknesses 
when  placed  in  monochromatic  light  between  crossed 
Nicols  (one  acting  as  polariser,  the  other  as  analyser) 
are  discussed.  The  optical  behaviour  of  thin  films  is 
very  different  from  that  of  thick  ones.  The  edge  of 


the  black  (thin)  soap  film  is  luminous  and  the  inner 
portions  are  dark,  whereas  the  reverse  is  the  effect 
with  thick  bubbles.  Slight  rotation  of  the  analysing 
Nicol  in  the  case  of  black  films  completely  destroys 
the  cross  except  near  the  luminous  edges,  whilst  with 
thick  bubbles  the  dark  cross  assumes  the  form  of 
hyperbolic  isogyres.  The  structure  of  soap  films  and 
their  thickness  are  discussed  from  the  points  of  view 
of  reflexion  and  X-ray  diffraction.  When  a  thick 
soap  bubble  is  placed  between  crossed  Nicols  in 
polarised  light  it  shows  a  dark  cross,  the  arms  of  which 
are  parallel  to  the  planes  of  polarisation  of  the  Nicols, 
and  also  a  number  of  rings  depending  on  the  thickness 
and  uniformity  of  the  film.  The  appearance  of  the 
hyperbolic  isogyres  and  interference  rings  is  explained. 
As  a  thin  film  drains  a  black  spot  appears  at  the  top 
and  extends  downwards,  covering  anything  up  to 
three  quarters  of  the  entire  surface.  Photographs 
of  these  effects  arc  reproduced.  Transmission  by  an 
isotropic  spherical  shell  and  the  effect  of  rotating  the 
analysing  Nicol  are  considered  theoretically.  The 
results  give  no  information  on  the  optical  anisotropy 
of  thin  bubbles.  W.  R.  Angus. 

Passive  state  and  adhesion.  (Miss)  M.  Nottage 
(Proe.Roy.Soc.,  1930,  A,  126, 630— 631).— The  surface 
of  a  copper  plate  which  has  been  treated  with  boiling 
absolute  alcohol  and  cooled  in  dilute  nitric  acid  is 
found  to  assume  a  uniform  dull  red  tint,  and  survives 
conditions  under  which  a  normal  copper  surface  would 
rapidly  tarnish.  Measurements  of  the  tensile  strength 
of  joints  formed  by  thin  films  of  palmitic  acid  between 
a  passive  copper  surface,  formed  by  this  method,  and 
normal  copper  and  steel  yield  evidence  of  a  remarkable 
increase  in  the  intensity  of  the  attraction  field  caused 
by  a  surface  film  of  extreme  tenuity. 

L.  L.  Bircumshaw. 

Collodion  membranes.  V.  Specific  perme¬ 
ability  of  collodion  membranes  for  molecular 
solutions.  E.  Manecold  and  R.  Hofmann  (Kol- 
loid-Z.,  1930,  50,  207—217). — Collodion  membranes 
undergo  a  reversible  contraction  in  solutions  of  both 
electrolytes  and  non-electrolytes  and  the  magnitude 
of  this  effect  increases  linearly  with  the  concentration. 
The  specific  permeability  of  the  membranes  is  greater 
in  dilute  solutions  of  electrolytes  than  in  pure  water ; 
for  potassium  and  sodium  chlorides  the  specific 
permeability  increases  with  the  concentration ;  for 
calcium  and  strontium  chlorides  and  hydrochloric 
acid  the-value  decreases  with  increasing  concentration, 
passes  through  a  maximum,  and  again  rises.  In 
solutions  of  sodium  acetate  and  sulphate  the  specific 
permeability  is  at  certain  concentrations  less  than  in 
pure  water,  and  in  solutions  of  sucrose  over  a  wide 
concentration  range  the  value  is  equal  to  that  in  water. 
The  difference  between  the  specific  permeabilities  of 
the  membranes  to  pure  water  and  AMiydrochloric 
acid  becomes  smaller  with  decreasing  water  content 
of  the  membrane.  The  specific  permeability  for 
hydrochloric  acid  decreases  with  increasing  hydro¬ 
static  pressure  of  filtration,  but  does  not  fall  below 
the  value  for  pure  water.  The  variation  of  the 
specific  permeability  'with  electrolyte  concentra¬ 
tion  is  attributed  to  an  alteration  of  the  electro- 
kinetic  potential,  reduction  in  the  value  of  which 
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would  decrease  the  polarisation  of  the  water  dipoles 
and  raise  the  specific  permeability.  The  observation 
that  the  specific  permeability  in  concentrated  solutions 
is  less  than  in  pure  water  is  explained  in  terms  of  the 
adsorption  of  ions,  the  rise  of  the  electrokinetic 
potential,  and  the  blocking  effect  of  the  dissolved 
molecules.  E.  S.  Hedges. 

Attempt  to  determine  the  osmotic  pressures 
of  very  dilute  solutions.  E.  W.  R.  Steacie  and 
0.  Maass  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23, 
III,  203 — 207). — An  attempt  has  been  made  to  measure 
very  small  osmotic  pressures  by  using  the  vapour 
phase  as  a  semi-permeable  membrane  and  measuring 
the  heating  or  cooling  effect  produced  at  the  surface  by 
raising  or  lowering  the  solvent.  The  desired  effect 
was  masked,  however,  by  the  distillation  of  the 
solvent  to  the  walls  of  the  vessel,  owing,  presumably, 
to  the  presence  there  of  traces  of  impurities  which 
went  into  solution  and  tended  to  be  continually 
diluted  by  the  condensation  of  water  until  the  vapour- 
pressure  equilibrium  was  reached.  J.  W.  Smith. 

Anomalous  dispersion  of  polar  solutions.  R. 
Goldammer  and  H.  Sack  (Physilcal.  Z.,  1930,  31, 
224 — 227). — The  dielectric  constants  of  isobutyl 
alcohol  in  paraffin  oil  (concentration  8-S,  13-2,  and 
17-8%)  have  been  determined  for  wave-lengths  52-S, 
77,5,  and  139-0  cm.  over  the  temperature  range  3 — 
50°,  and  viscosities  over  the  same  range  have  also 
been  evaluated.  The  results  afford  evidence  of 
anomalous  dispersion  in  a  region  distinct  from  optical 
dispersion.  The  viscosity  data  exhibit  a  parallelism 
with  the  dielectric  constants  consistent  with  Debye’s 
dipole  theory  (cf .  Mizushima,  A.,  192S,  934 ;  Kitchin 
and  Muller,  A.,  1929,  242).  R.  A.  Morton. 

Apparent  hydration  of  ions.  IV.  Densities 
and  viscosities  of  saturated  solutions  of  silver 
nitrate  in  nitric  acid.  J.  W.  Ingham  (J.C.S.,  1930, 
542— 552;  cf.  A.,  1928,  948,  1184;  1929,  1233).— 
The  densities  and  viscosities  of  saturated  solutions  of 
silver  nitrate  in  nitric  acid  up  to  12AT,  and  of  nitric 
acid  alone  over  the  same  range,  have  been  determined. 
The  solution  volumes  of  silver  nitrate,  nitric  acid,  and 
water  are  calculated  (cf.  Jablczynski,  Rocz.  Chem., 
1923,  3,  362;  Bragg,  A„  1920,  ii,  537).  The  silver 
ion  has  an  apparent  radius  less  than  that  calculated 
from  lattice  measurements,  and  hydration  factors  of 
1-4 — 0-90  are  found  for  it.  C.  W.  Gibby. 

Relation  between  particle  distribution  and 
space  in  loose-grained  products.  A.  H.  M. 

Andreasen  (Kolloid-Z.,  1930,  50,  217—228). _ A 

theoretical  investigation  of  the  packing  of  particles 
of  different  sizes  in  space.  E.  S.  Hedges. 

Problems  of  present-day  colloid  chemistry. 
III.  Electrical  double  layer.  H.  R.  Krdyt 
(Chem.  Weekblad,  1930,  27,  101 — 103). — The  pro¬ 
perties  of  the  electrical  double  layer  surrounding  a 
colloidal  particle  are  discussed  on  the  assumption 
that  certain  factors  affect  the  thermodynamic  P.D., 
whilst  others  affect  the  capillary-electric  P.D. 

H.  F.  Gtt.t.be. 

Colloidal  ice  in  frozen  sugar  solutions.  N. 
VON  Weeslaen  (Kolloid-Z.,  1930,  50,  241—247).— 
Sugar  solutions  of  concentrations  between  20  and 


70%  were  chilled  in  a  bath  at  —80°  and  the  following 
observations  were  made.  With  solutions  containing 
50 — 65-5%  of  sugar,  colloidal  ice  was  produced. 
With  50 — 55%  solutions  the  colloidal  state  lasted 
only  for  a  few  seconds,  but  with  solutions  near  the 
eutectic  composition  (62-4%),  which  set  to  a  glass, 
the  colloidal  ice  was  stable  for  at  least  24  hrs.  With 
more  concentrated  solutions  the  appearance  of  the 
colloidal  state  was  delayed,  and  glasses  containing 
66 — 70%  of  sugar  remained  quite  clear  during  the 
time  of  observation  (24  hrs.).  These  results  are  dis¬ 
cussed  in  the  light  of  P.  P.  von  Weimarn’s  theory. 

E.  S.  Hedges. 

Nephelometry  of  cellulose  acetate  solutions. 
S.  Iwasaki  and  S.  Mastjda  (J.  Soc.  Chem.  Lid.  Japan, 
1930,  33,  43b). — The  opacity  of  solutions  of  cellulose 
acetate  in  acetone  and  in  other  solvents  has  been 
investigated  nephelometrically.  In  acetone  and  also 
in  acetone-methyl  alcohol  solutions  the  transparency 
decreases  linearly  with  the  concentration.  In 
acetone-benzene  (up  to  20%  acetone)  and  in  acetone- 
water  (up  to  10%  acetone)  there  is  no  change  in 
opacity  although  in  the  former  case  the  viscosity 
increases.  Acetone-ethyl  alcohol  solutions  decrease 
in  opacity  with  increasing  alcohol  content ;  the  viscosity 
simultaneously  decreases  to  a  smaller  degree.  An 
explanation  of  these  results  is  advanced. 

A.  I.  Vogel. 

Effect  of  ions  on  the  sedimentation  of  colloidal 
particles  by  centrifuge.  H.  M.  Evans  and  R.  E. 
Cornish  (J.  Amer.  Chem.  Soc.,  1930,  52,  1009 — 
1012). — Very  slow  sedimentation  is  not  necessarily 
due  to  convexion  currents.  It  is  shown  that  the 
addition  of  suitable  salts  to  proteins  greatly  facilitates 
sedimentation  in  ionising  solvents. 

J.  G.  A.  Griffiths. 

Stability  and  coagulation  of  mists  and  clouds. 
A.  Wigand  and  E.  Frankenberger  (Physikal.  Z., 
1930,  31,  204 — 215). — Stability  of  a  mist  is  due 
largely  to  the  fact  that  the  droplets  carry  electrical 
charges  of  the  same  sign;  the  mist  tends  to  become 
homogeneous  as  regards  both  the  size  and  charge  of 
the  droplets.  An  attempt  is  made  to  .calculate  the 
charge  necessary  for  stability,  taking  into  account 
the  thermal  motion  of  the  droplets  and  streaming 
effects.  Comparison  with  measurements  carried  out 
under  different  weather  conditions  confirm  the 
electrostatic  theory  of  stability.  The  mechanism  of 
coagulation  of  a  mist  is  considered  in  a  similar  manner. 

R.  A.  Morton. 

Coagulation  of  colloids  by  emulsions  formed 
by  temperature  changes.  I.  A.  Janek  and  A. 
Schmidt  (Kolloid-Z.,  1930,  50,  263— 265).— When  a 
sol  is  treated  with  an  equal  volume  of  a  mixture 
consisting  of  1  vol.  of  chloroform,  3  vols.  of  water, 
and  4  vols.  of  ethyl  alcohol,  or  a  mixture  of  3  vols. 
of  benzene,  1  vol.  of  water,  and  6  vols.  of  ethyl 
alcohol,  a  fine  emulsion  is  produced  and  after  a  time 
coalescence  to  two  liquid  layers  ensues.  The  solid 
disperse  phase  of  the  original  sol  is  then  found  to 
accumulate  at  the  liquid— liquid  interface,  often  in  the 
form  of  a  thin  film.  Alternatively,  the  coagulating 
emulsion  may  be  formed  by  temperature  alteration, 
such  as  by  adding  another  liquid  which  is  sufficiently 
miscible  with  water  at  the  ordinary  temperature  and 
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then  cooling.  Details  of  experiments  carried  out  by 
this  means  are  given.  E.  S.  Hedges. 

Effect  of  ions  of  similar  charge  in  the  coagul¬ 
ation  of  colloids  by  electrolytes.  W.  Pauli  and 
M.  Wittenberger  (Kolloid-Z.,  1930, 50, 228 — 241). — 
Experiments  on  the  coagulation  of  ferric  hydroxide 
sol  by  a  number  of  salts  having  the  same  anion  and 
different  cations  show  that  the  order  of  effectiveness 
of  the  cations  in  preventing  the  coagulating  effect  of 
the  anion  is  as  follows  :  Li<Na<K<Rb<NH4< 
Ag<Mg<Ca<Sr<Ba<La.  Salts  having  the  same 
cation  and  different  anions  gave  the  following  order  for 
coagulation  by  the  anion  :  Fe(GN)0"">Fe(CN)G"'> 
oxalate  >  S04  >  F  >  acetate  >  CNS>Cl>Br  >  N03  > 
C103>I.  These  results  are  discussed  from  the  point  of 
view  of  the  valency  and  the  mobility  of  the  ions.  It 
is  inferred  that  the  activity  and  not  the  concentration 
of  the  ions  is  the  important  factor  in  coagulation  and 
that  the  effect  of  the  ions  for  which  the  sign  of  the 
charge  is  the  same  as  that  of  the  colloid  is  to  influence 
the  activity  of  the  oppositely  charged  ion. 

E.  S.  Hedges. 

Determination  of  the  charge  on  a  colloid  and 
the  mechanism  of  its  coagulation.  M.  N.  Chak- 
ravarti,  S.  Ghosh,  and  N.  R.  Dhar  (J.  Physical 
Chern.,  1930,  34,  326 — 334). — Mainly  theoretical. 
The  electric  charge  on  a  colloidal  particle  originates  in 
the  preferential  adsorption  of  ions  from  an  electrolyte 
present  in  the  medium.  The  thickness  of  the  double 
layer  surrounding  the  particles  is  at  least  of  the  order 
10~7  cm.,  and  the  electric  charge  on  a*particle  is  not 
greater  than  10'6  e.s.u.  A  relationship  between  the 
coagulating  powers  of  uni-,  bi-,  and  ter-valent  ions  is 
deduced.  L.  S.  Theobald. 

Liquid  sheaths  and  clearing.  H.  Werner 
(Kolloid-Z.,  1930,  50,  247 — 262). — Suspensions  settle 
more  rapidly  after  the  addition  of  electrolytes.  In 
the  presence  of  electrolytes  the  clearing  can  be  followed 
by  observing  the  rate  of  fall  of  the  sharply-defined 
boundary.  The  time  curve  consists  of  two  portions, 
the  lower  portion  indicating  when  all  the  particles  of 
the  suspension  are  loosely  in  contact.  For  a  given 
suspension  the  mean  degree  of  packing  of  the  particles 
corresponding  with  the  point  where  the  curve  indicates 
that  they  first  make  contact  is  independent  of  the 
nature  and  concentration  of  the  electrolyte.  From 
the  position  of  this  point  on  the  curve  and  from ' 
measurements  of  the  final  volume  of  sediment  it  is 
possible  to  calculate  the  density  of  the  liquid  sheaths 
of  the  particles.  The  force  binding  together  the 
individual  particles  into  aggregates  depends  in  the  first 
place  on  a  definite  force  of  attraction  between  the 
particles,  which  is  opposed  by  the  resistance  of  the 
liquid  sheath  to  deformation ;  the  total  effect  there¬ 
fore  depends  on  the  size,  nature,  and  concentration 
of  the  dispersed  particles,  the  concentration  of  the 
electrolyte,  the  nature  of  the  dispersion  medium,  and 
the  temperature.  A  method  has  also  been  devised 
for  determining  the  attractive  force  between  the 
particles  and  the  dispersion  medium. 

E.  S.  Hedges. 

Problems  of  present-day  colloid  chemistry. 
V.  Kinetics  of  coagulation.  H.  R.  Kruyt  (Chem. 
Weekblad,  1930,  27,  129 — 131). — The  work  of  von 
o  o 


Smoluchowski  and  of  Muller  and  the  theoretical 
developments  connected  therewith  are  reviewed, 
consideration  being  given  to  the  efforts  to  adapt  the 
conclusions  reached  to  partly  stabilised  systems. 
The  lack  of  a  general  knowledge  of  the  electrical 
double  layer  and  of  its  distribution  over  the  particle 
makes  any  quantitative  consideration  of  coagulation 
phenomena  very  difficult.  S.  I.  Levy. 

Action  of  salts  of  polynuclear  bases  on  colloidal 
suspensions  and  on  the  electro-capillary  curve. 
J.  A.  V.  Butler  and  W.  O.  Kermack  (Proc. 
Roy.  Soc.  Edin.,  1929,  49,  300— 312).— Salts  of 

5  :  6-benz-4-carboline  and  its  derivatives  (A.,  1928, 
302,  650)  precipitate  colloidal  gum  benzoin  and 
other  negatively-charged  lyophobic  sols  at  com¬ 
paratively  low  concentrations,  but  at  considerably 
higher  concentrations  they  do  not  bring  about  floccu¬ 
lation  of  these  colloids,  but  confer  a  positive  charge 
on  the  previously  negatively-charged  colloidal  par¬ 
ticles.  From  observations  on  the  effect  of  the  simul¬ 
taneous  presence  of  benzcarboline  salts  and  of  gelatin 
of  ps  4-6  and  7-0,  evidence  has  been  obtained  that 
the  presence  of  gelatin  decreases  the  adsorption  of 
benzcarboline  ions.  The  effect  of  various  benz¬ 
carboline  salts  on  the  electro-capillary  curve  of  mer¬ 
cury  has  been  determined.  In  presence  of  small 
concentrations  (0-000051/')  of  the  salts,  the  maximum 
of  the  electro-capillary  curve  occurs  to  the  right  of 
that  of  the  primitive  (negative  polarisation  of  the 
mercury),  and  the  greatest  fall  in  surface  tension 
occurs  to  the  left  of  the  maximum  of  the  primitive 
(positive  polarisation  of  the  mercury).  These  results 
indicate  high  adsorption  of  benzcarboline  ions  even 
on  a  positively-charged  surface.  The  possible  cause 
of  this  unexpected  result  is  discussed. 

W.  0.  Kermack. 

Structure  of  gelatin  sols  and  gels.  I.  Vis¬ 
cosity  of  gelatin  solutions.  S.  E.  Sheppard  and 
R,  C.  Houck  (J.  Physical  Chem.,  1930,  34,  273— 
298). — The  change  in  viscosity  of  gelatin  solutions 
(7%)  with  time  over  a  wide  pn  range  and  at  different 
temperatures  has  been  studied.  Comparable  results 
are  possible  only  with  gelatin  sols  of  definite  of 
the  same  age  at  constant  temperature.  No  definite 
temperature  exists  at  which  viscosity  is  independent 
of  time.  Sols  of  the  same  pH  when  kept  below  a 
certain  temperature  zone  show  a  steady  increase  of 
apparent  viscosity  with  time ;  a  steady  fall  of  y  with 
time  occurs  at  temperatures  above  this  zone.  The 
shape  of  the  tj—  2>h  curve  is  determined  mainly  by 
the  age  of  the  solution.  The  curves  obtained  by  plot¬ 
ting  the  rate  of  change  of  fluidity,  <f>t=A(/>lAt,  against 
pa  consist  of  inclined  straight  lines  which  would  meet 
on  extrapolation  at  pK  6,  but  are  intercepted  by  a 
horizontal  portion  between  pu  5  and  8.  The  rate  of 
change  of  fluidity-  is  related  to  the  hydrolysis  coeffi¬ 
cient  k  by  the  expression  <f>k—a  log  k+b,  where  a  and 

6  are  constants.  The  relation  of  gelatin  to  collagen 

is  also  discussed.  L.  S.  Theobald. 

Direct  determination  of  volume  contraction. 
P.  Stamberger  and  C.  M.  Blow  (Kolloid-Z.,  1930, 
50,  269 — 271). — An  apparatus  in  which  the  total 
diminution  in  volume  of  the  system  gel -{-swelling 
liquid  can  be  measured  directly  is  described.  A 
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known  weight  of  the  gel  is  put  into  an  evacuated  flask 
fitted  with  a  pipette  and  a  capillary  tube.  A  known 
volume  of  the  swelling  liquid  is  then  allowed  to  flow, 
from  the  pipette  so  as  to  fill  the  flask  and  part  of  the 
capillary  tube.  Subsequent  changes  in  volume  are 
followed  by  taking  readings  of  the  height  of  the 
meniscus  in  the  capillary  tube.  The  apparatus  has 
been  used  for  observing  the  swelling  of  caoutchouc  in 
toluene ;  the  mean  result  indicates  a  contraction,  in  the 
total  system  of  about  0-006  c.c.  per  g.  of  caoutchouc. 

E.  S.  Hedges. 

Swelling  work  and  heat  of  swelling.  R. 
Frick  e  and  J.  Ltjke  (Naturwiss.,  1030,  18,  307). — 
For  agar-agar,  casein,  and  maiden-hair  hydrogels, 
the  differences  between  the  heat  and  work  contents 
associated  with  the  swelling  of  two  gels  within  a 
specific  range  of  concentration  are  approximately 
equal,  although  the  former  are  much  greater  than 
the  latter.  The  methods  employed  for  determining 
the  values  of  the  changes  in  the  heat  and  work  con¬ 
tent  are  outlined.  W.  R.  Angus. 

Equation  occurring  in  the  kinetic  theory  of 
gases.  A.  Rajchman  (Compt.  rend.,  1930,  190, 
729 — 730 ;  cf.  Frobenius,  Sitzungsber.  Preuss.  Akad. 
Wiss.  Berlin,  1908,  471). — A  simpler  proof  of  an 
equation  is  given.  C.  A.  Silberrad.: 

Solution  of  certain  cases  of  the  general  equation 
of  diffusion,  R.  L.  Peek,  jun.  (Physical  Rev., 
1930,  [ii],  35,  554 — 561).— Mathematical. 

N.  M.  Bligh. 

Equilibrium  in  synthesis  and  decomposition 
of  methyl  alcohol.  B.  S.  Lacy,  R.  G.  Dunning, 
and  H.  H.  Storch  (J.  Amer.  Chem.  Soc.,  1930,  52, 
926 — 938;  cf.  Newitt  and  others,  A.,  1929,  508). — 
From  determinations  of  the  equilibria  2H2+H-CO,Me 
=2MeOH  (copper  catalyst)  and  McOH+CO= 
H-C0.,Me  (sodium  methoxide  catalyst,  static  method) 
and  including  the  data  of  Christiansen  (A.,  1926, 
358),  the  equilibrium  constant,  (pneontatm.)]/ 
[pco][pH,]2>  is  computed  to  be  3x  l0-2,  3  X 10-3,  and 
5  X 10-4  at  200°,  250°,  and  300°,  respectively. 

By  direct  synthesis  and  decomposition  of  methyl 
alcohol  at  50  atm.  total  pressure  with  a  flow  method 
and  a  reduced  copper-uranium-thorium  catalyst,  the 
equilibrium  constant  (Kp)  is  1-9  XlO-4  and  1-25  X  10~3 
at  300°  and  250°,  respectively,  and  3-0  Xl0~2  at  200° 
by  synthesis  only;  at  20  atm.  and  250°,  the  constant 
is  1-8  x  10-3,  by  synthesis.  The  discrepancy  between 
these  results  and  that  of  Smith  and  Branting  (A., 
1929,  265)  is  discussed.  J.  G.  A.  Griffiths. 

Dissociation  constant  of  water  from  an  equili¬ 
brium  involving  mercuric  oxide  and  mercurous 
bromide.  R.  F.  Newton  and  M.  G.  Bolinger  (J. 
Amer.  Chem.  Soc.,  1930,  52,  921— 925).— The  com¬ 
position  of  potassium  bromide  solutions  in  equili¬ 
brium  with  mercuric  oxide,  mercurous  bromide,  and 
mercury  has  been  investigated  at  25°.  The  free 
energy  change  is  1  Hg0(s)  +  4Hg(Z)+|Ho0(Z)-j-Br'== 
Mig2Br,,(,s)  +  OH'-i  943  g.-cal.  at  25°.  “This  result 
is  not  affected  by  very  slow  compound  formation  be¬ 
tween  mercuric  "oxide  and  mercurous  bromide  (cf. 
Fischer  and  von  Wartenburg,  A.,  1905,  ii,  456). 

The  dissociation  constant  of  water  at  25°  (Kw= 
1-02 XlO-14)  is  calculated  from  the  above  determin¬ 


ation  and  existing  data  (Ming  Chow,  A.,  1920,  ii,  2S1 ; 
Gerke  and  Geddes,  A.,  1927,  734). 

J.  G.  A.  Griffiths. 

Dissociation  constants  and  beats  of  ionisation 
of  simple  amino-acids  and  peptides.  G.  E.  Iv. 
Branch  and  S.  Miyamoto  (J.  Amer.  Chem.  Soc., 
1930,  52,  863— 868).— Acidic  (IQ  and  basic  (IQ 
dissociation  constants  of  glycine,  a-alaninc,  glycyl- 
glycine,  and  glycylalanine  have  been  determined  in 
aqueous  solution  at  20°  and  0°  by  electrometric 
titration.  Dissociation  constants  and  heats  of  dis¬ 
sociation  at  25°  are  calculated  :  glycine,  iin=2-54  x 
10-10;  A£f0=  10, 1 700  g.-cal.;  X6=2-21  x HE12;  A H„= 
14,600;  a-alanine,  2-06 x  10~10 ;  11,450;  2-21xl0-12; 
14,600 ;  glycylglycine,  7-41  x  10~9 ;  9S30;  lT5xl0-11; 
14,S00 ;  glycylalanine,  6-025  X 10"® ;  11,100  :  1-15  X 
10-11;  14,800.  The  influence  of  constitution  on  these 
quantities  is  discussed.  J.  G.  A.  Griffiths. 

Ethyl  acetate  equilibrium.  II.  [Salt  effect.] 
R.  G.  Cantelo  and  R.  D.  Btllinger  (J.  Amer.  Chem. 
Soc.,  1930,  52,  S69 — 875). — An  extension  of  previous 
work  (A.,  1929,  139)  includes  the  effects  of  the 
bromide,  acetate,  and  nitrite  of  sodium  on  the  equili¬ 
brium  constant,  A= [ester]  [water] /[acid]  [alcohol], 
which  ill  all  cases  increases  with  rising  concentration 
of  salt,  although  values  of  if  are  depressed  below  3-7 
for  the  last  two  salts. 

The  velocity  of  esterification '  at  7S°  is  catalysed 
by  the  six  salts  (0-1— 0-4A')  named  in  order  of  de¬ 
creasing  effect :  sodium  bromide,  chloride,  iodide, 
thiocyanate,  acetate,  and  nitrite.  The  last  two  retard 
the  reaction.  The  acetate  is  believed  to  have  a 
secondary  salt  effect.  The  changes  of  the  velocity 
and  of  the  equilibrium  constant  are  attributed  to 
alterations  of  the  activity  coefficients  of  the  reactants 
in  the  presence  of  salts.  The  Debye-McAuley  relation 
for  the  activity  of  non-electrolytes  (A.,  1925,  ii,  172)  is 
verified.  J.  G.  A.  Griffiths. 

Neutral  salt  action.  Relative  influence  of 
cations  and  anions  on  the  equilibrium 
2Fe(CN)6"'  +  31'  =  2Fe(CN)0""  +  I3'.  -V.  K. 

LaMer  and  H.  B.  Friedman  (J.  Amer.  Chem.  Soc., 
1930,  52,  876 — 885).— In  a  continuation  of  previous 
work  (A.,  1928,  1325)  it  is  shown  that  1 — Sill-con¬ 
centrations  of  potassium,  sodium,  chloride,  nitrate, 
and  sulphate  ions  have  marked  specific  effects  on 
the  above  equilibrium.  The  equilibrium  constant  is 
larger  in  the  presence  of  potassium  than  of  sodium 
ions,  and  of  chloride  than  of  nitrate  ions.  When  these 
cations  or  anions  are  interchanged,  the  free  energy 
differences  of  the  reaction  are  almost  linear  functions 
of  the  concentration  of  the  neutral  salt  added.  The 
principle  of  specific  interaction  does  not  apply. 

Evidence  is  adduced  for  the  existence  of  I3'  ions, 
since  the  equilibrium  constant  for  a  given  thermo¬ 
dynamic  environment  drifts  with  change  of  iodide 
concentration  if  the  formation  of  I3'  ions  is  neglected. 

J.  G.  A.  Griffiths. 

Equilibrium  between  bivalent  and  quadri¬ 
valent  palladium  and  chlorine  in  hydrochloric 
acid  solutions.  H.  B.  Wellman  (J.  Amer.  Chem. 
Soc.,;  1930,  52,  985 — 999). — Measurements  of  the 
solubility  of  potassium  chloropalladate  have  been 
made  in  A-hvdrochloric  acid  containing  potassium 
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chloride  and  saturated  with  chlorine  at  740  mm.  at 
•25°.  The  solubility  product,  [K']2[PdCl6"]}  is  con¬ 
stant  and  equal  to  5-97  x  10-C  (concentrations  :  molal). 
The  oxidation  equilibrium  PdCl4"+Cl2=PdClfi"  has 
been  investigated  by  passing  chlorine  largely  diluted 
with  nitrogen  through  solutions  of  potassium  chloro- 
palladate  in  hydrochloric  acid.  Little,  if  any,  ter- 
valent  palladium  is  present,  since  the  concentration 
of  PdClG"  in  ^-hydrochloric  acid  in  contact  with 
solid  potassium  chloropalladate  is  nearly  equal  to 
that  calculated  from  the  solubility  product.  The 
values  of  [PdClG,,]/[PdCl.J"][Cl2]  in  N-  and  0-3N- 
■  hydrochloric  acid  and  0-3iY-hydrocliloric  acid  and 
0'7-V-sodium  chloride  solutions  support  the  assump¬ 
tion  that  the  palladium  is  present  largely  in  the  form 
of  the  above  ions  and  not  as  hydrolysed  or  non- 
ioiiised  acids.  The  reduction  potential  of  the  reac¬ 
tion  PdCl4"-f 2Cr=PdCl6"+2e  at  25°  is  computed 
to  be  —1-288  volt.  J.  G.  A.  Griffiths. 

Nitric  acid.  V.  Action  of  nitric  oxide  on 
nitric  acid,  (a)  The  system  up  to  N-nitric  acid 
concentration  in  aqueous  solution.  A.  Kle- 
meno  and  E.  Hayek  (Z.  anorg.  Chem.,  1930,  186, 
181— 224;  cf.  A.,  1929,  655).— The  equilibria  of  the 
system  3HN02(sol.)  ^  HN03(sol.)+2NO(gas)+ H20 
have  been  determined  at  12*5°. arid  30°  in  solutions 
between  0-02N  and  N  with  respect  to  nitric  acid  and 
the  values  of  the  constant  Jr  have  been  extrapolated 
to  infinite  dilution.  At  12-5°  iT0= 13-2d;0-2  and  at 
30°  A"o=39-G+0-4,  whence  the-  activity  coefficient 
of  nitrous  acid  is  1-00 — 1-05,  according  to  the  con¬ 
centration  of  the  nitric  acid  in  the  solution.  The 
equilibrium  potential  of  the  system  has  been  measured 
and  the  results  agree  with  those  found  in  the  literature 
except  for  solutions  more  concentrated  than  0-51V- 
nitrio  acid  at  12-5°,  where  the  deviations  noted  indicate 
the  presence  of  other  molecules.  A  table  of  the 
activity  coefficients  of  nitric  acid  at  12-5°  and  30°  is 
given  for  concentrations  between  O-OIA  and  0  1 N. 
The  values  of  the  heat  of  formation  of  nitrous  acid 
found  by  Thomsen  and  Berthelot  are  1S00  and  1400 
g.-cal.  too  high,  respectively,  the  true  value  being 
close  to  28,910  g.-cal.,  which  agrees  with  that  of 
Swientoslawski  (Z.  physikal.  Chem,,  1910,  72,  60). 

_  A.  R.  Powell. 

The  acid-base  function.  J.  N.  Bronsted  (Z. 
augew.  Chem.,  1930,  43,  229—233). — A  review  of 
recent  conceptions  of  the  nature  of  acids  and  bases. 

J.  A.  V.  Butler. 

Contamination  by  dust  particles  and  intensive 
desiccation.  A.  W.  C.  Menzies  (Nature,  1930, 125, 
445 — 446). — The  importance  of  the  removal  or  fix¬ 
ation  of  dust  particles  in  work  on  intensive  drying 
is  emphasised.  Salt  hydrate  systems  show  a  period 
of  induction  both  in  the  process  of  dehydration  and 
of  rehydration  and  deliquescence  when  dust  particles 
are  absent.  L.  S.  Theobald. 

Compound  formation  in  system  naphthalene- 
m-dinitrobenzene.  E.  L.  Skau  (J.  Amer.  Chem. 
Soc.,  1930,  52,  945 — 950).— F.-p.  data  for  the  system 
Haphthalene-wi-dinitrobenzene  indicate  eutectics  at 
50-8°  and  49-7°  with  46-3  and  59-5%  of  naphthalene, 
respectively.  A  compound  (m.  p.  51-2°)  is  formed  (cf. 
Olivari,  Rend.  soc.  chim.  ital.,  1911,  [ii],  3,  90;  I\re- 


mann,  A.,  1905,  ii,  77).  Pushin’s  conclusions  (A., 
-1926,  1208)  are  criticised.  J.  G.  A.  Griffiths. 

Tensimetric  analysis  of  the  systems  ZnS04— 
HaO  and  (NH4)3Cr(C,04)3-K)0.  A.  P.  Palkin 
(J.  Russ.  Pliys.  Chem.  Soc.,  1929",  61,  2133—2137).— 
A  study  of  the  vapour  pressure  of  water  over  crystals 
of  zinc  heptahydrate  shows  that  these  lose  water  to 
form  hexahydrate,  which  then  undergoes  conversion 
into  stable  monohydrate.  Rosenheim’s  salt, 
(NH4)3Cr(C204)3,3H20,  has  a  continuous  water  vapour- 
pressure  curve,  with,  however,  a  halt  at  2-5H20. 

R.  Truszkowski. 

Hydrated  oxides.  XX.  System  aluminium 
oxide-water.  G.  F.  Huttig  and  0.  Kostelitz. 
XXI.  System  cobaltous  oxide-water.  XXII. 
Catalytic  activity  of  metallic  cobalt  prepared 
from  different  hydrated  cobalt  oxides.  G.  F. 
Huttig  and  R.  ICassler  (Z.  anorg.  Chem.,  1930, 187, 
1 — 15,  16 — 23,  24 — 28).— I.  The  isobaric  dehydration 
of  specimens  of  hydrated  aluminium  oxide  prepared 
in  different  ways  has  been  studied,  the  number  of 
molecules  of  water  associated  with  each  molecule  of 
aluminium  oxide  while  in  equilibrium  with  a  water 
vapour  pressure  of  10  mm.  being  followed  over  the 
temperature  range  12 — 500°.  The  X-ray  spectra  of 
the  different  preparations  have  also  been  investigated. 
The  X-ray  examination  shows  that  the  freshly -pre- 
cipitated  compound  is  amorphous:  it  Contains  only 
about  1  mol.  of  water  of  combination.  On  continuous 
heating  it  loses  its  colloid  character,  giving  up  a  part 
of  its  water  readily  but  retaining  the  remainder  up  to 
high  temperatures.  At  the  ordinary  temperature 
this  form  passes  into  the  stable  crystalline  hydrate 
A1203,3H,0.  It  is  concluded,  however,  that  a  series 
of  intermediate  hydrates  exists  between  the  mono- 
and  tri-hydrate. 

II.  Isobaric  dehydration  curves  at  a  water-vapour 
pressure  of  10  mm.  have  been  followed  for  specimens 
of  hydrated  cobaltous  oxide  prepared  in  different 
ways.  With  the  freshly -precipitated  material  the 
water  content  at  first  falls  rapidly  with  rise  of  tem¬ 
perature  until  it  contains  about  1  nmols.  H20  to  each 
mol.  of  cobaltous  oxide,  after  which  it  "decreases 
slowly  with  rise  of  temperature  up  to  168°,  when  it 
has  the  composition  CoO,H20  (approx.).  At  this 
temperature  there  is  considerable  loss  of  water  at 
constant  temperature,  the  composition  changing  to 
about  CoO,04h2O,  which  again  loses  water  steadily 
with  rise  in  temperature.  At  300°  0T  mol.  of  water 
is  still  held  by  the  cobaltous  oxide.  The  difference 
between  the  rose  and  blue  forms  of  hydrated  cobaltous 
oxide  is  one  of  fineness  of  division  only;  the  blue 
form  is  the  more  finely  divided.  The  two  forms 
have  identical  X-ray  spectra,  distinct  from  that  of 
anhydrous  cobaltous  oxide.  On  heating  either  form 
with  water  a  more  stable  product,  containing  less 
water  and  showing  the  above  phenomena  to  a  much 
less  marked  extent,  is  formed.  This  stabilisation  is 
more  rapid  with  the  blue  than  with  the  rose  form. 

III.  The  catalytic  activities  of  specimens  of  metallic 
cobalt  produced  by  reduction  of  oxides  and  hydrated 
oxides  prepared  in  different  ways  have  been  compared. 
The  reaction  used  was  the  decomposition  of  formic 
acid  into  carbon  dioxide  and  hydrogen.  The  cata- 
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lytic  activity  is  conditioned  by  the  temperature  of 
reduction  of  the  oxide,  but  so  long  as  this  temper¬ 
ature  is  between  300°  and  550°  the  difference  is 
negligible.  Raising  the  reduction  temperature  to 
1000°  or  1200°,  however,  considerably  decreases  the 
activity  of  the  preparation.  The  metal  obtained 
from  oxides  produced  by  precipitation  was  in  all 
cases  more  active  than  that  from  oxides  prepared 
by  heating  the  nitrates,  but  the  differences  were  not 
considerable  enough  to  allow  generalisations  to  be 
made.  J.  W.  Smith. 

System  sodium  iodate-sodiumsulphate-water. 
H.  W.  Foote  and  J.  E.  Vance  (Amer.  J.  Sci.,  1930, 
[v],  19,  203 — 213). — The  equilibrium  relations  at  25°, 
29-5°,  and  50°  afford  evidence  for  the  formation  of 
the  double  salts  NaI03,3Na2S04  and  NaI03,4Na2S04. 
The  following  invariant  points  (transition  points)  are 
indicated:  NaI03,H,0,  Na,S04,10H,0,  and 
XaI03,3Na2S04  26-95° ;  NaI03,3Na2S04, 
NaI03,4Na.,S04,  and  Na,SO4,10H2O  30°; 
Na^SOj.lOHoO,  Na2S04,  and  NaI03,4Na,S04  32-33°; 
NaI03AH20,  NaI03,H20,  and  Na2SO4,f0H2O  16-7°. 
The  ternary  eutectic  temperature  is  —  1  -27°. 

C.  W.  Gibby. 

Polythermic  region  of  crystallisation  of 
Glauber  salt  in  the  system  :  2NaCl+MgS04^= 
Na2S04+MgCl2.  V.  P.  Iljinski  and  A.  F.  Sagai- 
datsohni  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
1953 — 1974). — The  equilibriuin  relations  have  been 
reinvestigated  over  the  range  limited  by  the  transition 
temperature  of  Glauber’s  salt  and  the  eutectic  tem¬ 
peratures.  R.  Truszkowski. 

Deviations  from  the  law  of  Neumann,  Joule, 
and  Kopp  and  the  apparent  mol.  heat  of  water 
in  solid  compounds.  N.  de  Kolosovsici  and  I. 
Skoulski  (Bull.  Soc.  chim.,  1930,  [iv],  47,  136 — 147). 
— The  mean  heat  capacities  of  silica,  ferric  oxide, 
aluminium  oxide,  lime,  cyanite,  kaolinite,  china  clay, 
white  and  red  bauxite  have  been  determined  over 
ranges  from  15 — 150°  to  15 — 350°.  The  heat  capa¬ 
cities  of  the  last  five  are  invariably  smaller  than  the 
values  calculated  from  their  composition,  assuming 
additivity.  The  apparent  mol.  heat  of  water  in  ferric 
hydroxide,  hydrated  china  clay,  white  hydrated 
French  bauxite,  red  hydrated  bauxite  from  Tikhvine, 
and  kaolinite  from  Podolsk  have  been  determined. 
In  bauxites  and  china  clay  it  is  equal  to  that  of  water 
of  crystallisation  of  crystalline  hydrates,  in  ferric 
hydroxide  it  approaches  that  of  free  water,  whilst  in 
kaolinite  it  is  much  smaller.  Water  has  a  greater  heat 
capacity  in  substances  from  which  it  is  easily  removed 
by  heating.  J.  A.  V.  Butler. 

Energy  of  polymerisation  of  water.  R.  Wildt 
(Z.  anorg.  Chem,  1930,  187,  127— 128).— The  energy 
of  polymerisation  of  water  into  the  form  of  ice  I 
is  given  by  the  equation  P=E1-\-E2—Ez—Ei, 
where  E1  is  the  latent  heat  of  ice  I,  E2  Mie  heat 
change  associated  with  the  change  (H20)I(TOUr) — -> 
rt'HoOvjpout  at  0°,  E3  is  the  latent  heat  of  vaporisation 
of  water  in  the  unimolccular  state  at  0°,  and  E4  the 
latent  heat  of  freezing  of  unimolecular  water  at  0°. 
The  first  three  are  calculated  from  existing  data,  and 
the  last  from  analogy  with  hydrogen  sulphide,  yielding 


a  value  of  P=T43  +  10-7— 4-0— 0-4=7-7  kg.-cal./per 
mol.  This  value  is  thought  to  be  correct  to  rbO-5 
kg.-cal.  It  is  noted  that  the  energy  of  polymerisation 
of  ice  is  much  greater  than  the  heat  of  formation  of  the 
easily  decomposable  hydrates  of  chlorine,  carbon 
dioxide,  and  nitrous  oxide  with  5  or  6  mols.  of  water. 

J.  W.  Smith. 

Thermochemistry  of  compounds  in  the  system 
Ca0-Al,03-Si02.  III.  Heat  of  hydration  of 
calcium  oxide.  T.  Thorvaldson,  W.  G.  Brown, 
and  C.  R.  Peaker  (J.  Amer.  Chem.  Soc,  1930,  52, 
910—915). — The  heat  of  hydration  of  calcium  oxide 
at  20°  is  276-3  g.-cal.  per  g.  by  direct  determination. 
The  value  calculated  from  earlier  data  is  278-9  g.-cal. 
per  g.  at  20°.  This  discrepancy  is  attributed  to  slow 
physical  changes  in  the  particles  (cf.  von  Glasenapp, 
A,  1922,  ii,  84S).  J.  G.  A.  Griffiths. 

Heats  of  combustion  of  camphor,  azobenzene, 
and  hydrazobenzene.  W.  Swientoslawski  and 
J.  Bobinska  (Bull.  Acad.  Polonaise,  1929,  A,  621 — 
630). — See  this  vol,  295. 

Heats  of  combustion  and  mol.  volumes  of 
organic  compounds.  W.  Herz  (Z.  Elektrochem, 
1930,  36,  99 — 101). — The  heat  of  combustion  divided 
by  the  mol.  refraction  is  for  the  paraffins  and  olefines 
constant;  the  aliphatic  alcohols  yield  a  similar 
although  smaller  constant.  The  significance  of  these 
results,  and  of  those  derived  for  the  fatty  acids, 
aldehydes,  ketones,  and  esters,  is  discussed. 

H.  F.  Gillbe. 

Interatomic  binding  forces  of  some  isomeric 
carboxylic  acids  and  their  esters.  A.  Wasser- 
mann  (Helv.  Chim.  Acta,  1930, 13,  113— 119).— It  has 
been  shown  (cf.  this  vol,  534)  that  both  the  cis-  and 
<ra?is-forms  of  certain  carboxylic  acids  and  their  esters 
have  the  same  heat  of  combustion  in  the  gaseous  state. 
This  means  that  the  average  atomic  binding  force  in 
the  two  isomerides  is  the  same.  Since  this  may  not 
necessarily  mean  that  the  effective  binding  force  (cf. 
Ebel  and  Bretscher,  A,  1929,  744)  is  also  the  same, 
the  evidence  of  comparative  data  with  reference  to  the 
behaviour  of  the  isomerides  has  been  examined.  The 
degree  of  dissociation  of  maleic  acid  in  the  first  stage 
is  greater  than  that  of  fumaric  acid,  indicating  a 
difference  in  the  effective  binding  force  of  the  hydrogen 
ion.  In  acid  solution  maleic  acid  is  esterified  more 
readily  than  fumaric  acid,  whilst  in  alkaline  solution 
the  dimethyl  ester  of  maleic  acid  is  hydrolysed  more 
readily  than  the  fumaric  ester.  This  indicates  that  the 
effective  binding  force  of  the  alkyl  radical  is  greater  in 
the  maleic  than  in  the  fumaric  ester.  Reactions  in¬ 
volving  the  ethylene  linking  indicate  a  similar 
difference  in  the  effective  binding  force.  Similar 
conclusions  may  also  be  reached  with  regard  to  the 
other  isomerides  considered.  M.  S.  Burr. 

Measurement  of  resistance  of  electrolytes.  0. 
Scarpa  (Gazzetta,  1930,  60,  96 — 104). — A  modific¬ 
ation  of  the  Kohlrausch  method  is  described  which 
permits  of  the  use  of  polarisable  electrodes.  A  cell 
containing  similar  electrodes  and  electrolyte  to  those 
of  the  cell  the  resistance  of  which  is  to  be  measured 
is  inserted  in  series  with  the  fixed  resistance  in  the 
balancing  arm  of  the  bridge.  0.  J.  Walker. 
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Electrical  conductivities  of  solutions  of  tetpa- 
ethylamm  o  nium  iodide  in  benzonitrile.  A.  R. 
Martin  (J.C.S.,  1930,  530 — 535;  cf.  Walden,  A., 
1906,  ii,  149,  335). — Measurements  have  been  made  at 
0°,  25°,  50°,  and  70°  for  v  =  100—10,000.  The  con¬ 
ductivities  at  infinite  dilution  derived  by  the  method 
of  Ferguson  and  Vogel  (A.,  1925,  ii,  1163)  are  found 
to  be  very  closely  proportional  to  the  fluidity  of  the 
solvent.  The  mobilities  in  benzonitrile  of  the  ions 
NEt4’,  K",  Na’,  Li',  Ag’,I',  Br',and  N03'  are  calculated. 
Taking  into  account  the  interionic  force  effects,  the 
values  of  the  dissociation  constant  for  tetraethyl- 
ammonium  iodide  have  been  calculated  for  each  of  the 
four  temperatures.  From  these  values  the  heat  of 
dissociation  is  approximately  1  kg. -cal.  per  g.-mol. 

C.  W.  Gibby. 

Conductivity  of  uni-univalent  salts  in  cyclo- 
hexanol.  0.  E.  Frivold  (J.  Franklin  Inst.,  1929, 
208,  627 — 642). — The  conductivities  of  lithium 
chloride,  bromide,  and  perchlorate,  and  of  guanidine 
nitrate,  in  cycfohexanol  at  concentrations  between 
10-4  and  lO^ill  have  been  determined  at  25°.  The 
values  of  for  the  four  salts  are  respectively  1-09, 
0-79,  1-42,  and  1-03.  The  A— -y/c  curves  afford  no 
evidence  of  linear  relationships  excepting  possibly 
the  data  for  guanidine  nitrate  at  low  concentrations, 
and  the  directions  of  the  limiting  tangents  indicate 
complete  disagreement  with  Onsager’s  modification  of 
the  Debye-Huckel  theory.  The  viscosity  of  cydo- 
hexanol  is  0-596  at  25°,  0-424  at  30°. 

C.  A.  Silberrad. 

Carbonium  electrolytes.  K.  Ziegler  and  H. 
Wollschitt  (Annalen,  1930,  479,  90 — 110).— An 
apparatus  for  measuring  the  conductivity  of  dilute 
solutions  of  triarylmethyl  halides  and  perchlorates  in 
sulphur  dioxide  is  described.  These  measurements 
have  been  made  to  ascertain  if  the  isomerisation 
(ionisation)  of  triarylmethyl  halides  can  be  regarded 
as  a  characteristic  of  the  electrochemical  state  of  the 
triarylmethyl  residue.  The  conductivity  of  solutions 
of  triarylmethyl  chlorides  rises  with  increased  dilution ; 
a  limiting  value  is  sometimes  reached.  The  greater  is 
the  tendency  for  rearrangement  of  the  chloride,  the 
higher  is  the  initial  conductivity.  When  the  ratio 
is  plotted  against  log  v  for  four  triarylmethyl 
perchlorates,  the  curves  obtained  are  almost  identical 
irrespective  of  the  groups  (Ale,  OMe)  in  the  benzene 
nuclei.  Triarylmethyl  perchlorates  are  strong  electro- 
Ij’tes  for  which  K  =1-2— l-3x  10-2  at  »=100.  Tri- 
phenylmethyl  chloride  has  JT=1-1  X  1(H.  The  limit¬ 
ing  conductivities  (A  J  for  the  triarylmethyl  chlorides 
are  about  20  units  higher  than  for  the  corresponding 
perchlorates.  In  more  concentrated  solutions,  how¬ 
ever,  A„  is  lower  for  the  chloride.  The  value  of  for 
the  chlorides  is  diminished  by  the  introduction  of 
groups ;  the  lowest  values  are  found  with  large  sub¬ 
stituents.  The  increase  in  the  tendency  for  isomeris¬ 
ation  of  a  series  of  chlorides  CRPh2-Cl,  is  in  the  follow¬ 
ing  order  (R=):  Ph,  p-C10H7-,  Ph-CGH4-,  a-Ci0H7-, 
C6H4Me(p),  C6H4-OMe(o),  C6H4-OMe(p).  The  triaryl - 
methyls  with  small  tendency  for  association  have  con¬ 
siderably  ionised  chlorides.  9-Chloro-9-phenylfluorene 
(K=Gx  10~9),  1-bromo-l  :  2  :  3-triphenylindene  (K= 
3  X  KL8),  and  bromopentaphenylcycfopentadiene 
(K=  3  X  lCH)  are  weak  electrolytes.  H.  Burton. 


Influence  of  temperature  on  polarisation 
capacity  and  resistance.  E.  E.  Zimmerman  (Physi¬ 
cal  Rev.,  1930,  [ii],  35,  543 — 553). — The  temperature 
coefficients  of  polarisation  capacity  and  resistance 
have  been  determined  for  gold  and  platinum  electrodes 
in  0-63, 1-5,  and  2-42AT-solutions  of  sulphuric  acid,  and 
at  different  frequencies  for  a  l-46A7-solution.  The 
electrodes  were  reduced  by  thermal  treatment  to  a 
condition  of  minimum  capacity,  during  which  process 
the  value  of  the  polarisation  capacity  decreased  to 
one  half  and  the  resistance  increased  to  a  few  times 
the  original  value.  The  temperature  coefficient  of 
capacity  is  about  twice  as  great  for  platinum  as  for 
gold,  and  is  apparently  independent  of  the  con¬ 
centration  ;  it  increases  with  frequency  for  platinum 
but  decreases  for  gold.  The  absolute  values  of  the 
slopes  of  the  capacity-temperature  and  resistance-tem¬ 
perature  curves  decrease  with  increasing  frequency. 

N.  M.  Bligh. 

Measurement  of  small  continuous  E.M.F. 
without  considerable  consumption  [of  current]. 
M.  Cogrtines  and  J.  Geloso  (J.  Chim.  phys.,  1930, 
27,  54 — 59). — Details  are  given  of  the  application  of 
a  triode  to  the  measurement  of  E.M.F.  of  the  order 
of  1  volt  with  an  accuracy  of  0  01  volt. 

F.  J.  Wilkins. 

Electromotive  behaviour  of  single  zinc  crys¬ 
tals.  Equilibrium  potential.  P.  A.  Anderson 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1000— 1008).— The 
electromotive  behaviour  of  the  primary  cleavage  face 
of  single  zinc  crystals,  prepared  in  three  different 
ways,  has  been  investigated  in  air-free  cells  of  the 
type  Zn,ZnCl2aq.(0-4496Af),HgCl,Hg.  The  metal 
yields  reversible  electrodes  of  constant  and  repro¬ 
ducible  potential  (1-078  volts  at  25°)  which  is  almost 
identical  with  that  of  electrolytically-prepared  matrix 
electrodes.  The  equilibrium  potential  is  independent 
of  minute  traces  of  impurities,  crystal  edges,  and 
planes  additional  to  the  primary  cleavage  piano,  and 
is  attained  more  rapidly  by  etching  the  plane  surface. 
The  equilibrium  potential  is  identified  with  the  step¬ 
wise  growth  or  disintegration  of  the  crystal  and  the 
potentials  of  the  different  faces  must  be  measured  by 
the  low  initial  non-equilibrium  values. 

J.  G.  A.  Grefeiths. 

Electrode  potential  [of  platinum]  in  solutions 
of  mixtures  of  ter-  and  bi-valent  manganese  salts. 
J.  Chloupek  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
129 — 133). — The  potential  of  a  platinum  electrode 
immersed  in  solutions  of  ortho-,  pyro-,  and  meta- 
phosphoric  acids  and  arsenic  acid  containing  mixtures 
of  manganous  and  manganic  oxides  has  been  measured 
against  the  mercurous  sulphate  electrode  in  2N- 
sulphuric  acid.  The  value  varied  between  +0-98 
and  -(-1-18  volt  and  increased  slowly  with  the  time 
at  first,  then  decreased  owing  to  instability  of  the 
solutions.  A.  R.  Powell. 

Electrochemical  properties  of  the  ion  of  mer¬ 
curous  oxide.  A.  I.  Brodski  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  2205— 2215).— The  activity 
coefficients  of  Hg2“  in  aqueous  solutions  of  mercurous 
nitrate  at  various  concentrations  have  been  deter¬ 
mined  from  E.M.F.  measurements  for  the  chains 
Hg|Hg2(N03)2jKN03|Hg2(N03)2,Cl2  or  Br2(Hg.  The 
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coefficients- found  are  in  good  agreement  with  the 
saturation  law  and  with  Debye’s  second  approxim¬ 
ation;  the  factor  preceding  i/c  is,  however,  -\/2 
times  less  than  the  theoretical  value.  The  normal 
potential  of  the  electrodic  process  2Hg- — xHgo"  is 
0-7906  at  10-8°,  0-8014  at  14-9°,  0-S040  at  19-2°,“and 
0-8080  volt  at  26-5°,  as  compared  with  the  normal 
hydrogen  electrode  at  18°.  The  solubilities  of  mercur¬ 
ous  chloride,  bromide,  and  iodide  at  25°  are  respect¬ 
ively  11-ox  10~19,  5-5 xlO-23,  and  49-5  XlO-30;  the 
solubilities  of  a  number  of  other  sparingly  soluble 
salts  of  mercury  are  calculated  from  the  experimental 
data  of  other  authors.  R.  Truszkowsiii. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  IX.  Deposition  of  zinc  and 
cadmium  from  ammoniacal  solutions.  M. 
Dobryszycki  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
134r— 144). — Deposition  of  cadmium  or  zinc  from 
ammoniacal  sulphate  solutions  proceeds  reversibly 
at  the  dropping  mercury  cathode  for  all  concen¬ 
trations  of  ammonia.  The  deposition  potential  of 
cadmium  in  IF-ammonia  is  shifted  by  about  0-2  volt 
and  that  of  zinc  by  about  0-3  volt.  The  results 
indicate  that  the  co-ordination  number  of  zinc  and 
cadmium  in  ammoniacal  solution  is  4,  but  that  this 
is  merely  a  mean  value.  A.  R.  Powell. 

Electrokinetic  potential  of  metals  and.  the 
E.M.F.  of  movement.  S.  Procophj  (J.  Chim. 
phys.,  1930,  27,  29 — 35). — The  movement  of  a 
metallic  electrode  with  respect  to  the  surrounding 
electrolyte  sets  up  an  E.M.F.  of  movement  which 
appears  to  be  similar  in  character  to  the  electrokinetic 
potential.  In  the  case  of  metallic  electrodes  in  pure 
water  these  two  potentials  are  of  the  same  sign  and 
also  of  the  same  order  of  magnitude. 

F.  J.  Wilkins. 

Temperature  measurements  at  working;  elec¬ 
trodes.  III.  B.  Bruzs  (Z.  physikal.  Chem.,  1930, 
146,  356 — 362;  cf.  this  vol.,  185). — The  heat  effects 
for  various  current  densities  have  been  investigated 
at  electrodes  of  copper,  zinc,  and  cadmium  in  sulphate 
solutions  and  silver,  lead,  and  bismuth  in  nitrate 
solutions.  The  heat  effects  are  proportional  to  the 
temperature  coefficients  of  the  electrodes  as  deter¬ 
mined  by  Ostwald,  and  to  the  calculated  differences 
between  the  entropy  of  the  metal  and  that  of  metal 
ions  in  solution.  It  is  considered  that  the  method 
may  be  used  to  determine  the  entropies  of  metal 
ions  in  solution.  J.  A.  V.  Butler. 

Photo-electric  phenomena  of  solutions  of 
potassium  f err ocyanide.  A.  Blanc  (Cornpt.  rend., 
1930,  190,  674 — 676;  cf.  A.,  192S,  808).— The  small 
photo-electric  current  which  is  produced  when  solutions 
of  potassium  ferrocyanide  are  exposed  to'  the  mercury 
arc  has  a  negligible  fatigue  effect,  a  nearly  constant 
value  being  obtained  after  10  min.  exposure.  The 
slope  of  the  current-electric  field  curve  is  the  same 
as  that  obtained  with  metals,  except  when  the  latter 
show  the  fatigue  effect.  For  a  given  field  the  current 
intensities  ,  are  proportional  to  the  ferroeyanide 
concentration.  J.  Grant. 

Quantum  theory  of  the  kinetics  of  homo¬ 
geneous  and  heterogeneous  reactions.  8.  Rogin- 


sky  and  L.  Rosenkewtisch  (Nature,  1930,  125, 
347—348). — Assuming  that  a  spontaneous  disin¬ 
tegration  of  the  molecule  is  possible,  a  formula  for 
the  velocity  coefficient  of  a  reaction  has  been  obtained 
on  the;  basis  of  quantum  mechanics. 

L.  S.  Theobald. 

Gaseous  combustion.  W.  T.  David  (Nature, 
1930,  125,  409— 410). — A  reply  to  Bone  (this  vol., 
424).  L.  S.  Theobald. 

Persistence  of  velocity  and  the  theory  of  second 
order  gas  reactions.  L.  S.  Kassel  (Physical  Rev., 
1930,  [ii],  35,  261—263). — Theoretical.  For  second 
order  gas  reactions,  if  reaction  occurs  whenever  two 
reactant  molecules  collide  with  sufficient  velocity, 
the  molecular  velocities  do  not  deviate  appreciably 
from  the  predictions  of  Maxwell’s  distribution  law, 
provided  the  molecular  masses  are  nearly  equal,  in 
contrast  to  Fowler’s  conclusions.  Fowler’s  correction 
becomes  appreciable  if  the  molecular  masses  are 
widely  different.  N.  M.  Bligh. 

Calculation  of  energy  of  activation  in  bimole- 
cular  reactions.  II.  Eyeing  (Z.  physikal.  Chem., 
1930,  B,  7,  244 — 245). — The  following  rule,  is  given 
for  the  calculation  of  energy  of  activation  in  bimole  - 
cular  gas  reactions..  In  the  reaction  A+B — ->C+ 
D+TF,  where  IF  has  always  a  positive  sign  and  is 
the  heat  of  reaction,  compounds  are  decomposed  of 
which  the  heats  of  .  dissociation  may  be  given  as 
?/i>2/2>2/3  •  •  -i  and  compounds  are  formed  of  which 
the  heats  of  dissociation  are,  similarly,  a:1>.r2>a-3  .  .  . 
The  activation  energy  JS  is  then  equal  to  Z/2,..wnere 
Z  is  cither  yx  or  Xy—W,  whichever  value  is  the  greater  . 
Calculated  values  of  E  have  been  compared  with 
experimental  values  for  a  number  of  reactions. 

M.  S.  Burr.. 

Inflammability  of  hydrogen.  VIII.  Energy 
required  to  ignite  hydrogen-air  mixtures  and 
the  effect  of  explosion  inhibitors.  IX.  Inflam¬ 
mability  of  hydrogen-nitrogen  and  of  hydrogen- 
carbon  dioxide  mixtures,  and  the  effect  of 
explosion  inhibitors.  X.  Prevention  of  flame 
propagation  in  hydrogen-air  mixtures.  Y. 
Tanaka  and  Y.  Nagai  (Proc.  Imp.  Acad.  Tokyo, 
1929,  5,  418—421,  422—425,  426—429 ;  cf.  A.,  1929, 
654). — VTII.  The  condensed  spark  discharge  energy 
required  to  ignite  mixtures  of  air  and  hydrogen  in 
various  proportions  has  been  determined,  together 
with  the  influence  of  ethyl  bromide,  tin  tetramethyl, 
diethyl  selenide,  and  benzene  when  present  in  mol. 
percentages  up  to  about  3.  With  mixtures  con¬ 
taining  less  than  20%  of  hydrogen  the  ignition  energy 
at  first  increases  with  the  quantity  of  the  third  com¬ 
ponent  added,  becomes  constant,  and  finally  increases 
rapidly;  with  richer  mixtures  the  flat  portion  of  the 
curve  vanishes,  since  the  upper  limit  of  inflammability 
is  reached  at  a  low  concentration  of  the  added  sub¬ 
stance.  The  ignition  energy  is  a  minimum  in  mixtures 
containing  about  20%  of.nydrogen,  indicative  of  the 
sensitivity  of  the  combustion  to  an  excess  of  oxygen. 

IX.  The  influence  of  tin  tetramethyl  on  the 
inflammability  limits  of  hydrogen-carbon  dioxide 
and  hydrogen-nitrogen  mixtures  in  air  has  been 
determined.  The  minimum  hydrogen  content  for 
sustained  combustion  is  about  22%  in  mixtures 
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containing  1%  of  tin  tetramethyl,  and  is  slightly 
lower  at  higher  and  lower  concentrations. 

X.  The  largest  mesh  copper  gauze  which  will  pre¬ 
vent  the  propagation  of  flame  through  a  hydrogen- 
air  mixture  containing  tin  tetramethyl,  lead  tetra¬ 
methyl,  benzene,  or  tin  tetramethyl  and  carbon 
tetrachloride  has  been  determined.  The  results  show 
clearly  the  influence  of  these  additions,  which  is  due 
to  the  rise  of  temperature  necessary  for  propagation 
of  the  flame.  H.  F.  Gillbe. 

Homogeneous  isothermal  reaction  2CO+Q2— 
2C02  in  the  presence  of  water  vapour.  11.  Top- 
ley  (Nature,  1930,  125,  560— 561).— A  summary  of 
the  results  obtained  in  the  oxidation  of  carbon 
monoxide  in  silica  vessels.  A  homogeneous  reaction 
occurs  between  530°  and  730°  in  a  mixture  of  carbon 
monoxide,  oxygen,  and  water  (0T3%  and  above)  at 
pressures  above  70  mm.  The  presence  of  water 
vapour  appears  to  be  essential  and  the  velocity  of 
reaction  is  approximately  proportional  to  the  con¬ 
centration  of  water  vapour.  At  a  given  concentration 
of  water  vapour,  the  rate  of  reaction  is  approximately 
proportional  to  the  concentration  of  carbon  mon¬ 
oxide  when  oxygen  is  in  excess,  and  to  a  power  of 
the  concentration  of  oxygen  when  carbon  monoxide 
is  in  excess.  The  reaction  has  a  chain  mechanism 
with  stable  chains  at  pressures  exceeding  a  certain 
limit ;  in  this  region,  the  reaction  is  accompanied 
by  a  violet  glow.  Induction  periods  prior  to  explosion 
have  been  occasionally  observed. 

L.  S.  Theobald. 

Ignition  of  carbon  monoxide  detonating  mix¬ 
ture  by  decomposition  products  of  water.  L. 
F  areas,  P.  Goldfingbr,  and  F.  Haber  (Natunviss., 
1930,  18,  266;  cf.  A.,  1929,  114S).— Jets  of.  water 
were  used  as  electrodes  so  that  .all  probability  of 
the  results  being  vitiated  by  traces  of  metal  from 
metal  electrodes  was  eliminated.  The  acceleration 
of  the  reaction  is  considered.  W.  It.  Angus. 

Decomposition  of  nitrogen  pentoxide  at  very 
low  pressures.  H.  C.  Ramsperger  and  R.  C. 
Tolhan  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  6—13; 
cf.  A.,  1929,  1016). — The  determination  of  the  rate 
of  decomposition  of  nitrogen  pentoxide  at  low  pres¬ 
sures  showed  that  in  accordance  with  earlier  work 
there  is  no  diminution  in  the  specific  rate  of  decom¬ 
position  down  to  pressures  of  about  0-2  mm.,  but 
that  a  diminution  becomes  evident  at  pressures  of 
about  0-04  mm.  and  increases  in.  magnitude  down  to 
the  lowest  pressures1  investigated,  namely,  about 
0  0006  mm.  At  this  lowest  pressure  the  specific 
rate  of  decomposition  had  fallen  to  about  0-67  of 
its  high-pressure  value.  The  rate  of  homogeneous 
decomposition  is  essentially  of  the  first  order  over 
the  whole  pressure  range..  The  discrepancy  between 
these  results  and  those  of  earlier  workers  is  attributed 
to  the  fact  that  in  the  present  work  the  wall  effect 
has  been  eliminated  as  far  as  is  possible  by  the  use 
of  reaction  vessels  of  45  litres  capacity.  The  results 
agree  qualitatively  although  not  quantitatively  with 
the  theory  of  chemical  activation  by  collision. 

F.  G.  Tryhorn. 

Explosive  combustion  of  ammonia  in  admix¬ 
ture  with  air.  O.  Schliephake,  A.  von  Nagel, 


and  J.  Schemel  (Z.  angew,  Cliem.,  1930,  43,  302— 
308). — An  initiated  combustion  freely  proceeds  ex¬ 
plosively  only  within  sharply-defined,  narrow  con¬ 
centration  limits,  which,  with  rise  of  temperature, 
widen  somewhat  in  the  absence  of  moisture,  and  in 
the  presence  of  moisture  approach  one  another  until 
they  coincide  at  40 — 45°.  Liability  to  explosive 
ignition  depends  also  on  the  size  and  shape  of  the 
containing  vessel  and  the  type  of  ignition;  in  large 
vessels  a  gas  flame,  or  even  a  match,  will  produce 
ignition,  whereas  in  small  or  narrow  vessels  a  spark 
is  essential.  Incandescent  metal  wire  will  not  initiate 
combustion  unless  the  wire  is  coated  with  a  catalyst 
capable  of  accelerating  the  decomposition  of  ammonia 
into  its  elements  (platinum -black,  iron  sponge),  and 
a  stoicheiometrical  gas  mixture  is  employed.  The 
explosion  velocity  in  illuminating  gas-air  mixtures 
exceeds  ten  times  that  in  ammonia— air  or  power 
gas-air  mixtures,  although  addition  of  other  explosive 
gases  raises  the  explosion  velocity  of  the  litter. 
Analogously,  ammonia-air  mixtures  require  much 
longer  time  to  attain  maximum  explosion  pressures 
than  mixtures  of  air  with  illuminating  gas,  or  hydro¬ 
gen.  An  expression  is  deduced  for  the  shattering 
power  of  a  gaseous  explosion  which  agrees  qualit¬ 
atively  with  the  experimental  results.  The  shatter¬ 
ing  power  is  diminished  by  increase  in  the  size  of  the 
containing  vessel  and  also  if  the  walls  of  the  vessel 
are  heat-insulating;  it  also  depends  on  the  locality 
of  the  ignition  (particularly  in  the  case  of  ammonia- 
air  mixtures).  These  results  were  confirmed  by 
explosions  carried  out  in  protected  glass  flasks  and 
in  iron  vessels  provided  with  a  sheet  lead  lid  which 
is  deformed  more  or  less,  or  rent,  according  to  the 
force  of  the  explosion.  S.  K.  Tweedy. 

Thermal  decomposition  of  hydrazine.  P.  J. 
Askey  (J.  Amer.  Chem.  Soc.,  1930,  52,  970 — 974). — 
Hydrazine  at  22 — 154  mm.  decomposes  on  quartz 
at  270 — 310°  according  to  the  equation  3N2H4== 
4NH3-f-N2.  The  decomposition  of  hydrazine  at 
7—11  mm.. pressure  on  platinum  wire  at  173 — 530° 
and  on  tungsten  wire  at  360 — 500°  is  represented  by 
the  equation  2N2H4=2NH3-f-N2-|-H2.  The  reactions 
are  of  approximately  first  order.  Hydrogen  retards 
the  decomposition  on  platinum,  but  not  on  tungsten. 

J.  G.  A.  Griffiths. 

Oxidation  of  benzaldehyde  and  formaldehyde 
in  the  gaseous  phase.  P.  J.  Askey  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  974— 980).— The  relative 
velocities  of  gas-phase  oxidation  with  oxygen  of 
benzaldehyde  at  198 — 242°  and  formaldehyde  at 
321 — 400°  were  determined  by  the  pressure  changes. 
The  oxidations  are  chain  reactions,  since  “  packing  ” 
the  bulbs  decreased  the  velocities.  Excess  of  oxygen 
retards  the  oxidation  of  benzaldehyde,  but  more 
carbon  dioxide  is  produced  if  the  initial  pressure  of 
oxj'gen  is  less.  J.  G.  A.  Griffiths. 

Theory  of  periodic  reactions  in  homogeneous 
systems.  A.  Skrabal  (Z.  physikal.  Chem.,  1930, 
B,  6,  382—422). — Theoretical.  The  conditions  under 
which  the  simultaneous  transformations  of  three 
tautomeride3  can  give  rise  to  a  periodic  reaction  have 
been  investigated.  If  the  principle  of  microscopic 
reversibility  holds,  the  reaction  is  necessarily  aperiodic. 
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When  the  individual  reactions  give  rise  to  “  unilateral 
equilibrium,”  or  are  micro-heterogeneous  in  char¬ 
acter,  strongly  damped  periodic  changes  may  occur. 

J.  A.  V.  Butler. 

Velocity  of  reaction  in  mixed  solvents.  I. 
Velocity  of  reaction  between  potassium  persul¬ 
phate  and  potassium  iodide  in  organic  solvents- 
water  mixtures.  M.  Prasad,  C.  L.  Mankodi,  and 
R.  D.  Godboi.e  (J.  Indian  Chem.  Soc.,  1930,  7,  59 — 
65;  cf.  Kiss  and  Hatz,  A.,  1929,  271). — The  rate  of 
reaction  between  potassium  persulphate  and  potass¬ 
ium  iodide  in  water  and  binary  mixtures  of  water 
and  up  to  50  vol.-%  of  methyl,  ethyl,  and  propyl 
alcohols,  glycol,  glycerol,  and  pyridine  at  25°  has 
been  determined.  With  decrease  in  the  proportion 
of  water  in  the  solvent  medium  the  velocity  co¬ 
efficient  decreases  continuously,  although  with  propyl 
alcohol-water  mixtures  it  ultimately  passes  through 
a  minimum  and  rises  again  at  higher  alcohol  con- 
centfations.  The  retarding  effect  of  the  organic 
substance,  which  is  the  less  marked  the  more  hydroxyl 
groups  there  are  in  the  molecule,  appears  to  bear  no 
relationship  to  either  the  viscosity  or  the  dielectric 
constant  of  the  solvent.  R.  Cuthell. 

Kinetics  of  nitric  acid.  Oxidation  of  arsenious 
acid.  E.  Abel,  H.  Schmid,  and  J.  Weiss  (Z. 
physikal.  Chem.,  1930,  147,  69 — S6). — The  oxidation 
of  arsenious  acid  by  nitric  acid  at  25°  has  been 
investigated.  The  rate  of  the  reaction  is  the  rate 
of  the  relatively  slow  intermediate  reaction  2HN02+ 
H3As03=H3As04+2N0+H20.  Nitrous  anhydride 
is  the  immediate  oxidising  agent,  and  the  oxidation 
involves  the  following  two  concurrent  series  of  re¬ 
actions,  which  represent  the  general  mechanism  of 
oxidation  by  nitric  acid  (R= substance  undergoing 
oxidation):  HN0,-|-HN03 — >N204+H20,  N204+ 
2N0+2H20 — >4HN02,  and  2HN02 — >N203+  H20, 
NA+R — >RO+2NO.  R.  Cuthill. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
acid  solution.  X.  W.  H.  Hatcher  and  A.  C. 
Hill  (Trans.  Roy.  Soc.  Canada,  1929,  [iii],  23,  III, 
213 — 224). — The  action  of  hydrogen  peroxide  at 
100°  on  propionic  and  n-  and  iso-butyric  acids  and 
the  effects  of  concentration  of  reactants,  of  addition 
of  sodium  ion,  and  of  addition  of  hydrochloric  acid 
on  these  reactions  have  been  investigated.  Combining 
the  observations  with  previous  results  (cf.  A.,  1928, 
256)  it  is  concluded  that  the  longer  is  the  carbon  chain 
in  the  fatty  acid  series  the  less  is  the  susceptibility 
to  oxidation.  The  sodium  salts  are  only  slightly 
oxidised,  since  at  100°  and  in  the  presence  of  sodium 
ions  the  peroxide  is  decomposed  rapidly.  Only  -with 
sodium  butyrate  is  the  reaction  more  rapid  than  with 
the  acid.  When  undissociated,  hydrochloric  acid 
retards  the  reaction  by  decomposing  the  hydrogen 
peroxide,  but  when  almost  completely  dissociated  it 
accelerates  the  reaction,  this  effect  being  most  marked 
with  the  butyric  acids.  This  may  be  due  to  the 
intermediate  formation  of  acetone.  In  each  case  an 
early  step  in  the  mechanism  of  oxidation  is  the 
production  of  a  per-acid,  followed  by  hydroxylation 
at  the  a-carbon  atom,  yielding  aldehydes  and  ketones 
which  are  further  oxidised.  There  is  no  evidence  of 
the  formation  of  oxalic  acid,  but  in  any  case  it  would 


readily  be  oxidised  further.  w-Butyric  acid  is  the 
only  one  giving  evidence  of  (3-oxidation  and  there¬ 
fore  formation  of  a  keto-acid.  The  analogy  between 
the  oxidation  by  hydrogen  peroxide  and  by  potassium 
permanganate  in  acid  solution  is  discussed. 

J.  W.  Smith. 

Reaction  of  the  solvent  alcohol  on  dissolved 
esters  in  presence  of  the  sodium  alkoxide.  A.  S. 
Townshend  (Trans.  Roy.  Soc.  Canada,  1929,  [iii], 
23,  III,  225 — 226). — The  reaction  between  phenyl 
benzoate  and  alcohols  in  the  presence  of  the  sodium 
alkoxide  has  been  investigated.  The  rate  of  this 
reaction  increases  with  increasing  alkalinity  of  the 
solution  and  with  rise  of  temperature.  The  addition 
of  small  quantities  of  water  to  the  alcohol  decreases 
the  rate  of  reaction  and  increases  the  rate  of  saponific¬ 
ation,  whereas  dilution  of  the  alcohol  with  benzene  (up 
to  85%  of  benzene)  increases  the  rate  of  reaction.  The 
addition  of  phenol  to  the  solution  decreases  the  rate  of 
the  reaction,  but  eventually  it  proceeds  to  completion, 
and  all  attempts  to  reverse  the  reaction  by  using 
concentrated  solutions  of  phenol  were  unsuccessful. 
The  rate  of  conversion  of  phenyl  benzoate  with  ethyl 
alcohol  and  with  n-butyl  alcohol  is  almost  the  same, 
but  it  is  somewhat  faster  with  isoamyl  alcohol  and 
benzyl  alcohol  and  much  faster  with  methyl  alcohol. 
Using  secondary  alcohols  there  is  a  considerable 
amount  of  saponification,  but  nevertheless  the  rate 
with  sec. -butyl  alcohol  is  much  faster,  and  that  with 
isopropyl  alcohol  much  slower  than  with  ethyl 
alcohol.  The  reaction  is  more  rapid  with  phenyl 
acetate  than  with  phenyl  benzoate,  but  less  rapid 
with  phenyl  phthalate.  J.  W.  Smith. 

Variation  of  the  velocity  coefficient  of  a  bi- 
molecular  reaction  with  temperature.  J.  A. 
Cranston  and  J.  G.  Laird  (J.  Roy.  Tech.  Coll. 
Glasgow,  1930,  2,  187 — 190). — The  change  of  the 
rate  of  saponification  of  ethyl  acetate  has  been 
measured  between  0°  and  44°  by  determining  the 
decrease  in  conductivity  of  the  solution  as  the  sodium 
hydroxide  became  converted  into  sodium  acetate. 
The  variation  of  the  velocity  coefficient  ( K )  with 
temperature  is  given  by  the  equation  K1  = 

A0e("/2)Kri- T,)jTt r,,^  jn  which  the  constant  u  has  a 
mean  value  of  11,300.  C.  A.  King. 

Kinetics,  statics,  and  energetics  of  the  thermal 
reaction  CH2I-CH2I=CH2:CH2+I2  in  carbon 
tetrachloride  solutions.  M.  J.  Polissar  (J.  Amer. 
Chem.  Soc.,  1930,  52,  956 — 969). — The  thermal  de¬ 
composition  of  ethylene  iodide  in  carbon  tetrachloride 
between  40°  and  152°  has  been  investigated  in  the 
presence  of  l-5x  10"5 — 0-1  equiv.  per  kg.  of  iodine, 
which  catalyses  the  reaction.  The  velocity  is  directly 
proportional  to  the  concentration  of  ethylene  iodide 
(0-011 — 0-19  equiv.  per  kg.)  and  to  the  square  root 
of  that  of  iodine,  but  a  slow  uncatalysed  decom¬ 
position  also  occurs.  The  decomposition  of  solid 
ethylene  iodide  is  catalysed  by  iodine. 

It  is  suggested  that  an  ethylene  iodide  molecule 
can  decompose  only  after  collision  with  an  iodine 
atom,  whence  the  heat  of  activation  of  the  iodide 
calculated  from  the  velocity  coefficients  (<3=13,000 
g.-cal.)  and  the  kinetic  theory  (<3=11,250)  is  approxim¬ 
ately  equal  to  the  heat  of  dissociation  (Q= 1 1 ,300)  com- 
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puted  from  the  equilibrium  constants.  Analogous 
calculations  are  applied  to  other  reactions  (Boden- 
stein  and  Plaut,  A.,  1925,  ii,  135;  Slator,  J.C.S., 
1904,  85,  1697).  J.  G.  A.  Griffiths. 

Relative  rates  of  absorption  of  gaseous  olefines 
into  sulphuric  acid  at  25°.  H.  S.  Davis  and  R. 
Schuler  (J.  Amer.  Chem.  Soe.,  1930,  52,  721—738). 
— The  rates  of  absorption  with  varying  amounts  of 
sulphuric  acid  (60 — 97-S%)  have  been  determined  at 
25°  in  a  constant-volume  apparatus.  Since  the  acid 
is  used  in  relatively  large  excess,  the  data  given 
apply  to  the  initial  stage  of  reaction  only.  The 
amount  of  olefine  absorbed  per  see.  is  proportional 
to  its  partial  pressure.  Slow  rotation  of  the  absorp¬ 
tion  chamber  causes  an  increase  in  the  absorption 
rate  due  to  increasing  the  surface  area;  the  rate  is 
not  affected  greatly  by  changes  in  the  speed  of 
rotation.  A  specific  absorption  coefficient  ((7=the 
average  number  of  c.c.  of  gas  absorbed  by  1  cm.2 
of  acid  surface  in  1  sec.  at  constant  pressure)  is 
calculated  for  each  olefine  in  order  to  compare  the 
rates  when  different  surface  areas  are  employed. 
The  data  for  the  reaction  between  ethylene  and  con¬ 
centrated  sulphuric  acid  show  that  (i)  the  acid  film 
on  the  glass  vessel  absorbs  as  efficiently  as  the  acid 
surface,  (ii)  the  absorption  rate  is  not  changed 
greatly  by  renewal  of  the  surfaces  or  by  agitation 
caused  in  the  acid  by  rotation,  and  (iii)  the  rate  is 
not  appreciably  affected  by  a  nine-fold  change  in 
the  volume  of  the  acid.  The  reaction  takes  place, 
therefore,  in  a  thin  film  at  the  surface  of  the  liquid. 

The  rate  of  absorption  of  propylene  is  about  300 
times  that  of  ethylene  for  80—97-8%  sulphuric  acid; 
the  absolute  values  of  the  rates  of  both  gases  change 
almost  200  times  over  the  same  range  of  concen¬ 
tration.  Propylene  is  absorbed  by  87%  acid  at  the 
same  rate  in  absence  or  presence  of  oxygen  or  ethylene. 
Propylene  and  A“-butene  dissolve  at  about  the  same 
rate  in  acid  of  the  same  concentration,  and  the  ratio 
A0- :  A“-butene  is  constant  (1-7  :  2-6)  for  70—87% 
acid.  isoButene  is  absorbed  more  rapidly  than 
A^-butene,  and  trimethylethylene  more  rapidly  than 
isobutene. 

The  work  of  Michael  and  Brunei  (A.,  1909,  i,  197) 
and  of  Dobrjanski  (B.,  1926,  394)  is  criticised. 

H.  Burton. 

Kinetics  of  crystallisation  of  supersaturated 
solutions.  E.  N.  Gapon  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  64,  2319 — 2326). — The  curve  representing  the 
velocity  of  crystallisation  of  supersaturated  solutions 
is  similar  to  that  for  an  autocatalysed  reaction.  In 
the  presence  of  indifferent  salts  the  induction  period 
is  greatly  shortened,  the  velocity  of  reaction  is  in¬ 
creased,  and  the  point  of  maximum  velocity  is 
attained  sooner  than  in  their  absence.  Non-electro¬ 
lytes  and  colloids  are  without  influence  on  the  velocity 
of  crystallisation.  R.  Truszkowski. 

Hydration  of  ions  and  molecules.  E.  N. 
Gapon  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  2327 — 
2330). — The  velocity  of  crystallisation  of  sodium 
picrate  from  solutions  containing  0 — 50%  of  ethyl 
alcohol  increases  as  the  alcohol  content  rises.  The 
expression  (log  kx— log  k0)[<x&— constant,  where  x  is 
Gie  molecular  concentration  of  ethyl  alcohol,  and  k0 


and  k.x  are  respectively  the  velocity  coefficients  in 
pure  water  and  in  aqueous  alcohol,  is  derived  from 
theoretical  considerations,  and  is  verified  experi¬ 
mentally.  R.  Truszkowski. 

Velocity  of  dissolution  of  metals  in  aqueous 
salt  solution.  II.  E.  Bekier  and  A.  Basinski 
(Rocz.  Chem.,  1930,  10,  71 — 83). — The  process  of 
dissolution  of  tin  in  stannic  chloride  solution  is 
primarily  of  a  chemical  nature ;  diffusion  plays  only 
a  subordinate  role  in  this  process,  as  is  shown  by 
the  negligible  effect  on  the  velocity  of  reaction  of 
stirring,  and  by  the  temperature  coefficient  of  the 
reaction  (2-0).  The  addition  of  hydrochloric  acid  or 
of  chlorides  accelerates  dissolution,  as  a  result  of 
inhibition  of  hydrolysis  of  stannic  chloride.  The 
velocity  coefficient  of  the  reaction  increases  rapidly 
with  increase  in  concentration  of  ammonium  and 
hydrogen  chlorides,  whence  it  is  concluded  that  the 
concentration  of  the  ion  SnCl6",  formed  from  hydrogen 
or  ammonium  chlorostannatc,  determines  the  velocity 
of  reaction.  R.  Truszkowski. 

Action  of  nitric  acid  on  some  metals.  E. 
S.  Hedges  (J.C.S.,  1930,  561— 569).— The  rate  of 
dissolution  of  copper  and  silver  in  nitric  acid  is 
decreased  almost  to  zero  by  sufficiently  rapid  rotation 
of  the  metal,  but  is  increased  again  almost  to  its 
normal  value  by  the  addition  of  nitrous  acid.  In 
concentrated  nitric  acid  copper  rotated  at  2000  r.p.m. 
dissolves  relatively  slowly  and  becomes  coated  with 
a  film  of  cupric  oxide ;  this  film  causes  the  copper  to 
dissolve  only  slowly  in  dilute  nitric  acid  at  rest. 
The  inhibiting  effect  of  carbamide  on  the  dissolution 
of  copper  in  nitric  acid  is  reduced  by  raising  the 
temperature  or  increasing  the  concentration  of  the 
acid.  In  25%  nitric  acid  at  30°  a  rotating  copper 
anode  corrodes  more  slowly  than  a  stationary  anode 
and  is  positive  to  the  latter  by  0-16  volt.  These 
results  indicate  that  the  primary  action  of  nitric  acid 
on  copper  affords  cupric  oxide  and  nitrous  acid  which 
then  combine  to  yield  cupric  nitrite;  this  is  then 
decomposed  by  nitric  acid  with  the  formation  of 
copper  nitrate  and  oxides  of  nitrogen.  Thus  nitric 
acid  appears  to  oxidise  copper  superficially  and  causes 
it  to  become  passive,  whereas  nitrous  acid  activates 
the-  metal  by  removing  the  film.  Tin,  zinc,  and 
magnesium  dissolve  more  readily  when  rotated  than 
when  stationary  in  dilute  nitric  acid,  and  nitrous  acid 
has  no  accelerating  effect  on  the  action;  in  these 
cases  therefore  the  initial  product  of  the  reaction  is, 
probably,  hydrogen.  A.  R.  Powell. 

Measurement  of  the  corrosion  of  metals.  G. 
Gollnow. — See  B.,  1930,  379. 

Thermodynamics  of  catalysis.  A.  Berthoud 
(J.  Chirn.  phys.,  1930,  27,  112— 113).— A  reply  to 
Dubrisay  (this  vol.,  41 ;  cf.  Cohen  and  Miyake,  A., 
1926,  466).  C.  W.  Gibby. 

Oxidation  of  n-hexane  ;  reaction  in  presence 
of  antioxidants.  M.  Brunner  (Helv.  Chim.  Acta, 
1930,  13,  197 — 207). — The  changes  in  pressure  and 
in  the  concentration  of  acid  and  “active  oxygen  ” 
(peroxides)  in  w-hexane-oxygen  mixtures  containing 
0-3%  or  1-0%  of  aniline  at  200°  or  210°  have  been 
followed.  The  reaction  show's  an  induction  period 
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which  increases  with  increasing  concentration  of  the 
inhibitor;  oxidation  proceeds  at  the  end  of  this 
period  at  the  normal  rate.  The  non-formation  of 
water  during  the  induction  period  shows  that  the 
inhibition  extends  to  the  primary  reaction  (dehydro¬ 
genation).  The  concentration  of  the  aniline  remains 
unchanged  until  just  before  the  onset  of  the  main 
reaction,  when  it  falls  rapidlv  to  zero. 

H.  E.  F.  Notion. 

Kinetics  of  the  catalytic  oxidation  of  arsenious 
acid  with  ferric  chloride  in  presence  of  potassium 
iodide.  J.  C.  Sarma  (J.  Indian  Chem.  Soc.,  1930, 
7,  31 — 37;  cf.  Jellinek  and  Vinogradov,  A.,  1924, 

11,  836). — The  rate  of  reaction  between  ferric  chloride 
and  arsenious  acid  in  aqueous  solution  has  been 
measured  at  50°  and  60°  in  presence  of  potassium 
iodide  as  catalyst,  and  using  the  eerie  sulphate 
method  for  the  determination  of  ferrous  salt  (Willard 
and  Young,  A.,  1928,  725).  The  reaction  is  bimole- 
cular  in  respect  of  the  ferric  salt  and  unimolecular  in 
respect  of  the  arsenious  acid,  and  probably  consists 
of  two  consecutive  reactions  :  2Fc‘”+2r=5=±=2Fe"+ 

12,  followed  by  I2+H3As03+H,0==2HI+H3As04, 
the  latter  being  the  relatively  slow  reaction.  From 
the  velocity  coefficients  the  heat  of  reaction  per 
g.-rnol.  of  arsenious  acid  is  calculated  to  be  +13,600 
g.-cal.  The  velocity  is  proportional  to  some  power 
of  the  catalyst  concentration  higher  than  the  first. 

R.  CJtjthill. 

Polarity  of  the  carbon-halogen  linking.  III. 
Inhibitory  effect  of  water  on  acid  hydrolysis  of 
halogenonaphthols.  J.  R.  Samtey  (J.  Amer. 
Chem.  Soc.,  1930,  52,  93; — 95). — The  delialogenation 
of  1-iodo-P-naphthol  (cf.  A.,  1928,  57)  in  acid  alcoholic 
solutions  is  retarded  by  water.  If  the  alcohol  is 
replaced  by  acetic  acid,  this  effect  is  more  pro¬ 
nounced,  but  irregularities  occur  with  low  concen¬ 
trations  of  water.  The  addition  of  alkali  halides  and 
stannic  chloride  accelerates  the  reaction. 

J.  G.  A.  Griffiths. 

Autocatalysis  in  oxidation.  II.  Action  of 
catalysts  on  the  autoxidation  of  abietic  acid.  G. 
Duront  and  J.  Lhvy  (Bull.  Soc.  cliim.,  1930,  [iv], 
47,  147—156). — The  influence  of  catalysts  on  the 
autoxidation  of  abietic  acid  has  been  studied  by 
determining  their  influence  on  the  relation  between 
the  velocity  of  absorption  of  oxygen  at  constant 
volume  and  the  mean  and  initial  pressure  of  oxygen 
previously  observed  in  the  absence  of  a  catalyst  (A., 
1929,  811;  this  vol.,' 42,  86).  In  xylene  solution 
quinol,  pyrogallol,  and  resorcinol  have  a  strong 
antioxygenic  action.  Phenol  has  only  a  slight  action, 
but  thymol  is  a  pronounced  antioxygen.  Picric  acid, 
salicylic  acid,  and  iodine  are  without  antioxygenic 
action,  but  rubber  is  a  powerful  antioxygen,  prob¬ 
ably  owing  to  the  presence  of  sulphur  derivatives. 
Sulphur  is  without  effect,  hydrogen  sulphide  exerts 
a  slight  action,  and  sulphur  dioxide  a  pronounced 
initial  effect  which  does  not  persist.  Sulphuric  acid 
is  a  powerful  antioxvgen,  but  hydrochloric,  acetic, 
and  benzoic  acids  are  without  action.  Cadmium, 
zinc,  copper,  magnesium,  and  sodium  abietates  and 
copper  and  lead  acetates  show  a  more  or  less  pro¬ 
nounced  antioxygenic  action  at  the  start,  the  effect 
then  disappearing.  These  observations  afford  an 


explanation  of  inconsistent  or  contradictory  results 
obtained  in  determining  oxidation  velocities.  Metallic 
mercury,  nickel,  manganese,  and  iron  abietates,  and 
especially  cobalt  abietate,  are  positive  catalysts  and 
accelerate  the  oxidation,  manganese  abietate  having 
an  initial  antioxygenic  effect.  In  the  presence  of 
alcohol  the  autocatalysis  is  masked,  and  cobalt  oxide 
acts  initially  (60  hrs.)  as  an  antioxygen.  Acetic  acid 
yields  essentially  the  same  results  as  xylene,  but  in 
carbon  tetrachloride  the  catalytic  activity  of  cobalt 
abietate  is  destroyed.  R.  Brightman. 

Slow  and  induced  oxidation  of  glycogen, 
lecithin,  cholesterol,  formate,  oleate,  stearate, 
and  some  food  materials.  C.  C.  Palit  and  N,  R. 
Dhar  (J.  Physical  Chem.,  1930,  34,  711—723).— 
An  aqueous  solution  of  sodium  formate  and  a  sus¬ 
pension  of  glycogen  are  oxidised  by  air  at  25°  in  the 
presence  of  sodium  hydroxide  or  sodium  hydrogen 
carbonate  or  different  metallic  hydroxides.  The 
oxidation  of  glycogen  is  retarded  by  fats  and  by 
nitrogenous  substances,  whilst  that  of  carbohydrates 
by  hydrogen  peroxide  and  ferric  sulphate  is  retarded 
by  glycine  and  potassium  stearate  and  oleate.  The 
induced  oxidation  of  these  last  two  substances .  by 
air  is  retarded  by  carbohydrates  and  to  a ,  greater 
extent  by  a  mixture  of  carbohydrate  and  carbamide. 
Dextrose,  glycine,  potassium  oleate,  lecithin,  chole¬ 
sterol,  milk,  egg-yellow,  and  egg-white  are  oxidised 
by  air  at  25°  in  the  presence  of  inductors  chiefly  to 
carbon  dioxide  and  not  to  any  intermediate  product. 
Comparative  experiments  on  the  induced  oxidation 
of  fats,  carbohydrates,  and  nitrogenous  substances 
show  that  in  neutral  solution  with  cerous  hydroxide 
as  inductor  the  order  in  which  oxidation  occurs  is 
egg-white>egg-ycllow>starch>dextrose>butter.  . 

L.  S.  Theobald. 

Geometrical  inversion.  I.  Resonance  reac¬ 
tions.  P.  Neooi  and  S.  K.  Mitra  (J.  Indian  Chem, 
Soc.,  1929,  6,  970 — 973).— Like  maleic  acid,  methyl 
and  ethyl  maleates  and  citraconic  acid  undergo  rapid 
inversion  by  the  united  action  of  manganese  dioxide 
and  sulphur  dioxide.  Manganese  sulphate,  man¬ 
ganese  sulphate  and  sulphur  dioxide,  manganese 
dithionate,  and  dithionic  acid  do  not  produce  any 
such  effect.  Inversion  does  not  occur  in  the  cases 
of  erucic  and  oleic  acids.  The  reactions  are  analogous 
to  Skraup’s  experiment  on  the  transformation  of 
maleic  acid  in  presence  of  the  combined  action  of 
hydrogen  sulphide  and  sulphur  dioxide.  The  con¬ 
clusion  is  reached  that  these  reactions  belong  to  a 
new  type,  distinct  from  “  induced  reactions,”  since 
they  are  brought  about  through  the  presence  of 
another  entirely  independent  chemical  change  in  the 
system.  The  term  “  resonance  reaction  ”  is  suggested 
for  this  type  of  change,  and  such  a  reaction  is- defined 
as.  one  which  takes  place  in.  the  midst  of  another 
chemical  reaction,  but  not  in  the  presence  of  any  of 
the  reactants  singly,  nor  in  the  presence  of  the  pro¬ 
ducts  of  the  latter  reaction.  The  explanation  put 
forward  is  that  the  energy  liberated  by  specific 
exothermic  reactions  causes  geometrical  inversion  by 
activation  of  the  labile  isomeride.  J.  W.  SanTH. 

Reactions  at  the  surface  of  hot  metallic  fila¬ 
ments.  I.  The  reaction  C02+Ho — >  H,0+CO 
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on  platinum.  II.  The  reaction  13^+ COa  — > 
CO+HaO  on  platinum-iridium  alloys.  III. 
The  reaction -COg+H^  — >-  H20+C0  on  platinum 
coated  with  barium  oxide.  B.  S.  Srikantan  (J. 
Indian  Chem.  Soc.,  1929,  6,  931— 947,  949— 958, 
959—967). — I.  With  the  object  of  accounting  for  the 
imperfect  reproducibility  of  the  results  of  Prichard 
and  Hinshelwood  (A.,  1925,  ii,  564),  the  reaction 
between  carbon  monoxide  and  hydrogen  at  the  sur¬ 
face  of  a  hot  platinum  wire  has  been  reinvestigated, 
using  better  temperature  control  and  testing  the 
drift  in  the  activity  of  the  wire.  The  reaction,  starts 
with  a  high  velocity,  but  this  falls  rapidly  to  a  low 
and  steady  value,  owing  to  the  poisoning  of  the  more 
active  centres  on  the  surface  by  the  carbon  monoxide 
formed  thereon.  .  Heating  the  wire  in  a  vacuum  for 
a  long  time  almost  eliminates  the  initial  fall  in  reaction 
velocity,  but  the  wire  is  very  considerably  deactivated. 
The  granular  parts  of  the  surface,  containing  the 
active  centres,  are  probably  sintered  during  this 
process,  leaving  a  less  active  surface.  Comparative 
experiments  with  platinum  wire  scratched  with 
emery  show  that  a  rough  surface  is  more  active  than 
a  smooth  or  sintered  one.  Nitrogen  acts  merely  as 
an  inert  diluent,  and  does  not  affect  the  reaction 
rate.  The  velocity  coefficient  of  the  reaction  rises 
by  about  2-5  times  for  a  rise  of  temperature  of  80° 
at  about  1000°,  indicating  a  heat  of  activation,  of 
about  38,000  g.-cal. 

II  .  A  platinum-iridium  alloy,  containing  30  %  Ir 
is  the  most  catalytically  active  of  these  alloys  for 
the  carbon  dioxide-hydrogen,  reaction,  but-  the 
activity,  cannot  be  correlated  with  the  composition 
of  the  alloys  because  a  5%  alloy  is  mpre  active  than 
either  a  10%  or  15%  alloy.  The  heat  of  activation 
is  36,000  g.-cal.  with  a  5%  alloy  between  870°  and 
930°,  whilst  with  a  15%  alloy  it  is  83,000  g.-cal.  over 
the  range  895—935°  and  43,000  g.-oal.  between  935° 
and  .975°.  As  in  the  case  of  platinum  wires,  after 
ro.longed  high-temperature  treatment  the  alloy  wires 
ecome  sintered  and  lose  their  activity  considerably. 
With  higher  proportions  of  iridium  (25  and  30%) 
there  is  superimposed  on  this  effect  a  strong  and 
irreversible;  adsorption  of  the  carbon  monoxide  on 
the  surface;  with  a  20%  alloy  this  can  be  partly 
expelled  from  the  surface  by  heating  in  a  vacuum. 

III.  The  active  catalyst  in  the  reaction  between 
carbon  dioxide  and  hydrogen  on  a  platinum  wire 
coated  with  barium  oxide  is  a  complex  of  barium 
carbonate  and  barium  oxide.  The  temperature  co¬ 
efficient  of  the  reaction  is  T1S  over  the  temperature 
range  612 — 769°,  and  1-08  over  the  range  769—826°, 
the  corresponding  energies  of  activation  being  27,000 
g.-cal.  and  15,000  g.-cal.,  respectively.  The  reaction 
is  unimoleoular.  Carbon  dioxide  is  readily  adsorbed 
by  the  surface,  and  the  rate  of  reaction  rises  with 
the  carbon  dioxide  present  up  to  a  partial  pressure 
of  300  mm.,  whereas  excess  hydrogen  diminishes  the 
rate  of  reaotion.  With  either  gas  in  excess  the  velocity 
of  reaction  increases  gradually  to  a  certain  point,  after 
which  constant  velocity  coefficients  are  obtained.  hNo 
explanation  is  offered  for  this  circumstance. 

J.  W.  Smith. 

:  Possible  relationship  between  heats  of  activ¬ 
ation  and  activity  of  contact  catalysis.  II.  G.  M. 


Schwab  (Z.  physikal.  Chem.,  1929,  B,  5,  406 — 412). 
— -On  the  assumption  that  when  prepared  at  a  definite 
temperature  the  surface  particles  of  certain  catalysts 
attain  a  state  of  stable  energy  partition,  and  of  a 
certain  relationship  between  the  activation  heat  and 
the  surplus  energy  of  the  active  centres,  an  equation 
is  derived  relating  the  activity  and  heat  of  activation 
with  the  temperature  of  preparation  of  the  catalyst. 
The  equation  is  of  the  same  form  as  that  obtained 
empirically  by  Cremer  (this  vol.,  44)  for  the  catalytic 
decomposition  of  ethyl  alcohol  by  metallic  oxides 
and  for  the  decomposition  of  ethyl  chloride  by 
various  metallic  halides.  The  calculated  temperatures 
of  preparation  of  the  catalyst  agree  satisfactorily  with 
the  temperatures  actually  employed.  II.  F.  Gtt.t.re, 

Catalytic  reduction  of  carbon  monoxide  at 
ordinary  pressure.  I.  Investigation  of  the 
catalysts  by  means  of  heating  curves.  II.  In¬ 
vestigation  of  the  influence  of  substances  on  the 
catalytic  action  of  cobalt  by  means  of  heating 
curves.  S.  Kodama  (Sci.  Papers  Inst.  Phvs.  Chem. 
Res.  Tokyo,  1930,  12,  193—204,  205— 210).— I. 
Reduced  copper  is  incapable  of  causing  reduction  of 
carbon  monoxide  in  presence  of  hydrogen  (cf .  Hoover 
and  others,  A.,  1927,  440).  A  nickel  catalyst  causes 
reduction,  which  reaches  a  maximum  at  about  280°; 
this  temperature,  as  well  as  the  temperature  at  which 
the  reaction  initiates,  however,  is  somewhat  de¬ 
pendent  on  the  reduction  temperature  of  the  nickel, 
although  the  activity  of  the  nickel  is  independent  of 
this  latter  temperature.  The  carbon  monoxide  is 
reduced  only,  and  not  decomposed.  In  the  case  of 
a  cobalt  catalyst  the  carbon  monoxide  is  both  reduced 
and  decomposed,  the  initial  reaction  temperature 
increasing  with  the  reduction  temperature  of  the 
catalyst.  Cobalt  reduced  at  310°  catalyses  the  re¬ 
duction  better  than  the  decomposition;  the  reverse 
holds  for  cobalt  reduced  at  350°.  Metal  carbide  is' 
not  formed  with  either  catalyst.  Iron  is  oxidised  by 
the  carbon  monoxide,  and  the  latter  is  decomposed 
by  the  iron  oxide  formed. 

II.  Addition  of  potassium  carbonate  to  the  cobalt 
catalyst  hinders  the  reduction  and  promotes  the 
decomposition  of  the  carbon  monoxide.  Thoria,  or 
a  30%  addition  of  copper,  not  only  completely  pre¬ 
vents  the  decomposition  of  the  monoxide  but,  par¬ 
ticularly  the  former,  also  promotes  the  reduction. 
A  large  excess  of  copper,  aluminium  oxide,  or  man- 
ganous  oxide  is  detrimental  to  the  cobalt  catalyst. 

S.  K.  Tweedy. 

Catalytic  reduction  of  carbon  monoxide  at 
ordinary  pressure.  III.  Production  of  liquid 
hydrocarbons  with  cobalt-copper-thoria  cata¬ 
lyst.  S.  Kodama. — See  B.,  1930,  271. 

Catalytic  reduction  of  carbon  monoxide  at 
ordinary  pressure.  IV.  Influence  of  beryllium 
oxide,  magnesium  oxide,  zinc  oxide,  and  cad¬ 
mium  oh  the  cobalt-copper  catalyst.  S.  Kodama 
(J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  60b). — Magnes¬ 
ium  oxide  is  the  most  efficient  promoter ;  beryllium 
oxide  is  a  poor  promoter,  and  zinc  oxide  poorer  still. 
Cadmium  acts  as  a  poison.  S.  K.  Tweedy. 

Change  of  bromoethylamine  into  dimethylene- 
imine  hydrobromide  and  the  reverse  reaction 
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in  the  presence  of  charcoal.  H.  Freundlich  and 
F.  Juliusburger  (Z.  physikal.  Chem.,  1930,  146, 
321 — 355). — In  order  to  test  J.  J.  Thomson’s  principle 
that  “  if  surface  tension  increases  as  the  chemical 
action  goes  on,  the  capillarity  will  tend  to  stop  the 
action,”  the  reaction :  (1)  CH2Br-CH2-NH2  (I)== 
^^>NH  (II)+HBr  in  neutral  and  alkaline  solution, 
and"  the  reverse  reaction  :  (2)  (C2H4)NH,HBr  (III)-)- 
HBr=CH2Br-CH2-NH^,HBr  (IV)  in  hydrobromic  acid 
solution,  have  been  investigated.  The  adsorption 
isotherms  of  the  four  substances  have  been  deter¬ 
mined  and  it  is  found  that  the  quantities  adsorbed, 
and  therefore  the  surface  tension  lowerings,  are  in 
the  order  I>II>III>IV. 

In  accordance  with  Thomson’s  principle,  the  pres¬ 
ence  of  charcoal  retards  reaction  (1).  In  the  presence 
of  a  constant  concentration  of  sodium  hydroxide  it 
is  found  that  a  constant  velocity  coefficient  is  given 
by  the  equation  dx/dt—k .  m(a—x/m)312,  where  a  is 
the  initial  amount  of  I,  x  the  amount  which  has 
undergone  change  at  a  time  l,  and  in  the  quantity 
of  charcoal  present.  From  determinations  at  differ¬ 
ent  temperatures,  the  heats  of  activation  have  been 
found  to  be  12,480  g.-cal.  in  the  homogeneous  reaction 
and  10,220  g.-cal.  in  the  presence  of  charcoal. 

In  accordance  with  Thomson’s  principle,  since  IV 
causes  a  greater  surface  tension  lowering  than  III, 
it  was  found  that  reaction  (2)  is  accelerated  by  the 
presence  of  charcoal.  The  reaction  is  of  the  second 
order  in  both  cases. 

The  equilibrium  between  bromoethylamine  and 
dimethylencimine  hydrobromide  cannot  be  estimated 
in  neutral  solution  with  certainty,  owing  to  side 
reactions,  but  whilst  in  the  presence  of  charcoal  the 
amount  of  II  remained  constant  at  63%,  in  homo¬ 
geneous  solution  the  reaction  proceeded  to  90%  in 
22  hrs.  In  the  reverse  reaction  the  amount  of  I 
present  after  a  considerable  time  was  36%  at  charcoal 
and  10%  in  homogeneous  solution. 

J.  A.  V.  Butler. 

Hydrogenation  over  metallic  caesium.  D.  G. 
Hill  and  G.  B.  Kistiakowsky  (J.  Amer.  Chem. 
Soc.,  1930,  52,  892 — 894). — Ethylene  combines  with 
hydrogen  at  the  surface  of  caesium  at  25°  and  more 
rapidly  at  200°,  but  reaction  is  retarded  by  formation 
of  metallic  hydride.  Sodium  hydride  alone  was  pro¬ 
duced  when  the  caesium  was  replaced  by  sodium. 
Ammonia  was  not  formed  from  nitrogen  and  hydrogen 
in  the  presence  of  caesium.  J.  G.  A.  Griffiths. 

A'-Ray  investigation  of  the  structure  of  copper- 
zinc  oxide  catalysts.  R.  H.  Aborn  and  R.  L. 
Davidson  (J.  Physical  Chem.,  1930,  34,  522 — 530). — 
The  catalysts  previously  used  in  the  decomposition 
of  methyl  alcohol  (Frolich,  Fenske,  and  Quiggle,  A., 
1928,  1112)  have  been  subjected  to  X-ray  analysis. 
They  are  essentially  crystalline  and  are  of  the  same 
lattice  type  as  the  principal  components  in  their 
normal  conditions.  The  edge  of  the  cubic  cell  of  the 
copper  lattice  expands  with  an  increase  in  percentage 
of  zinc  oxide  in  the  catalyst.  This  is  attributed  to 
the  formation  of  a-brass.  The  vertical  and  hori¬ 
zontal  dimensions  of  the  unit  hexagonal  cell  of  the 
zinc  oxide  lattice  vary  in  the  same  way  with  a  change 


in  composition.  This  consists  of  a  change  from 
contraction  at  high  concentrations  of  zinc  oxide  to 
an  expansion  at  a  high  concentration  of  copper. 
This  may  be  due  to  a  partial  reduction  of  the  oxide 
or  to  a  solid  solution  of  copper  in  the  oxide.  The 
axial  ratio  of  zinc  oxide,  however,  remains  practically 
constant.  No  diffraction  lines  due  to  zinc  have  been 
observed;  a  few  extra  lines  are  best  ascribed  to 
y- brass.  Comparison  of  these  results  with  catalytic 
activity  indicates  an  important  relationship  between 
inter-atomic  spacings  in  a  catalyst  and  its  specific 
activity.  In  the  decomposition  of  methyl  alcohol 
(cf.  Frolich,  Davidson,  and  Fenske,  A.,  1929,  406) 
the  essential  feature  is  not  the  effect  of  the  catalysts 
on  the  total  decomposition  but  their  selectivity. 

L.  S.  Theobald. 

Platinum-black  catalysts.  I.  Physical  pro¬ 
perties  and  catalytic  activity.  II.  Heats  of  ad¬ 
sorption.  G.  B.  Taylor,  G.  B.  Kistiakowsky,  and 
J.  H.  Perry  (J.  Physical  Chem.,  1930,  34,  748— 
752,  799 — 820). — I.  The  particle  size  and  catalytic 
activity  in  simple  gas  reactions  of  three  samples  of 
platinum-black  prepared  by  different  methods  have 
been  compared.  The  first  sample  prepared  by  heating 
precipitated  ammonium  chloroplatinate  in  hydrogen 
at  200°  and  then  in  nitrogen  at  250 — 300°  consisted 
of  a  relatively  coarse  crystalline  powder ;  the  second, 
prepared  by  reduction  of  platinic  chloride  in  hot 
hydrazine  solution,  consisted  mainly  of  aggregates 
of  submicroscopic  crystallites,  whilst  the  third,  pre¬ 
pared  by  pouring  an  aqueous  solution  of  platinic 
chloride  and  formaldehyde  into  a  boiling  solution  of 
sodium  hydroxide,  consisted  of  very  minute  crystallites 
showing  much  less  aggregation.  These  last  two 
samples  showed  the  greater  catalytic  activity,  the 
third  being  superior  in  oxidation  reactions  and  the 
second  in  reductions, 

II.  The  differential  heats  of  adsorption  of  the 
samples  of  platinum-black  prepared  as  described 
above  for  hydrogen,  oxygen,  carbon  monoxide,  and 
sulphur  dioxide  have  been  determined  by  the  method 
of  Taylor  and  Kistiakovsky  (A.,  1927,  426).  The 
heats  of  adsorption  are  large,  being  of  the  order  of 
3xl04  g.-cal.  for  hydrogen,  sulphur  dioxide,  and 
carbon  monoxide  and  105  g.-cal.  for  oxygen.  Cata¬ 
lytic  activity  runs  parallel  to  the  adsorption  char¬ 
acteristics  of  these  samples  of  platinum-black.  The 
reversibility  of  adsorption,  the  effect  of  heat  treat¬ 
ment  on  adsorption,  and  the  effect  of  the  method  of 
preparation  on  the  adsorption  characteristics  of  the 
catalysts  are  discussed.  Thermal  data  for  the  adsorp¬ 
tion  of  one  gas  by  the  catalyst  coated  with  another 
are  also  recorded.  L.  S.  Theobald. 

Relations  between  the  activity  of  catalysts  for 
the  synthesis  of  methyl  alcohol  and  their  chemi¬ 
cal  and  crystalline  structure.  I.  G.  Natta 
(Giorn.  Chim.  Ind.  Appl.,  1930,  12,  13 — 23). — The 
action  of  certain  metallic  oxides  in  promoting  the 
catalytic  activity  of  zinc  oxide  for  the  synthesis  of 
methyl  alcohol  from  carbon  monoxide  and  hydrogen 
has  been  examined  with  regard  to  their  effect  on  the 
structure  of  the  zinc  oxide.  The  most  active  form 
of  zinc  oxide  is  that  obtained  from  the  basic  carbonate 
at  temperatures  below  350°.  The  oxides  which  act 
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as  promoters  are  of  two  kinds  :  (1)  Certain  bivalent 
oxides  (magnesium,  nickel,  copper,  cobalt,  iron,  and 
manganese)  with  ionic  diameters  varying  between 
0-60  and  090  A.  These  pass  into  solid  solution  in 
the  zinc  oxide  lattice,  and  their  activity  is  the  greater 
the  more  they  deform  the  lattice.  (2)  Oxides  which 
remain  in  a  finely-divided  amorphous  or  colloidal 
state  and  prevent  the  growth  of  the  zinc  oxide 
granules,  e.g.,  aluminium  and  chromium  oxides. 
Above  400°  and  500°,  respectively,  these  oxides  form 
alumina te  and  chromite  with  a  spinel  structure,  and 
the  catalytic  activity  decreases.  O.  J.  Walker. 

Electro-deposition  of  nickel.  I.  Effect  of  j>n 
and  of  various  buffering  agents  ;  presence  of 
oxygen  in  the  deposits.  J.  B.  O’Sullivan. — Sec 
B„  1930,  287. 

Preparation  of  pure  electrolytic  nickel.  I. 
Elimination  of  copper  from  nickel-copper  elec¬ 
trolytes.  C.  G.  Fink  and  F.  A.  Rohrman. — See  B., 
1930,  377. 

Electrolytic  production  of  Turkey-red  iron 
oxide  pigment.  W.  H.  Bruckner. — See  B.,  1930, 
383. 

Reduction  of  phenol.  W.  D.  Bancroft  and  A.  B. 
George  (Amer.  Eleetrochem.  Soe.,  May,  1930. 
Advance  copy,  7  pp.). — The  percentage  yield  of 
cycfohexanol  obtained  by  passing  a  stream  of  hydrogen 
containing  phenol  vapour  over  platinised  asbestos  at 
185°  is  somewhat  higher  than  that  obtained  by 
passage  over  nickel  under  identical  conditions.  Since 
nickel  is  more  effective  than  platinum  in  most  cata¬ 
lytic  hydrogenations  and  therefore  may  be  presumed 
to  activate  hydrogen  to  a  greater  extent,  the  observed 
result  is  taken  as  evidence  that  platinum  is  more 
effective  than  nickel  in  activating  phenol,  and  an 
attempt  is  made  to  correlate  this  with  the  observ¬ 
ation  of  Fichter  and  Stocker  (A.,  1914,  i,  946)  that 
phenol  can  be  electrolytically  reduced  to  cycZohexanol 
fairly  readily  at  a  platinised  platinum  cathode  but 
not  at  all  at  a  lead  cathode,  although  the  hydrogen 
overvoltage  at  the  former  is  very  small,  whilst  at  the 
latter  it  is  large.  H.  J.  T.  Ellingham. 

Preparation  of  salicylaldehyde  by  electrolytic 
reduction  of  sodium  salicylate.  G.  Kawada  and 
J.  Yosida  (Bull.  Hyg.  Res.  Inst.  Japan,  1929,  35, 
261 — 274). — Optimal  results  (yield  80%)  were  obtained 
by  using  20%  sodium  sulphate  solution  containing 
boric  acid  and  borax  for  dissolving  the  sodium 
salicylate  and  sodium  hydrogen  sulphate,  employing 
a  mercury  cathode  and  lead  anode  (surrounded  by 
parchment  paper)  and  electrolysing  at  S — 13°  at 
2  amp.  per  cm.2  Chemical  Abstracts. 

Electrolytic  deposits  on  aluminium  and  its 
alloys.  Ballay. — See  B.,  1930,  287. 

Chemical  action  in  the  glow  discharge.  III. 
Synthesis  of  nitrogen  dioxide.  J.  W.  Westhaver 
and  A.  K.  Brewer  (J.  Physical  Cliem.,  1930,  34, 
554 — 562;  cf.  this  vol.,  304). — The  synthesis  of 
nitrogen  dioxide  in  the  glow  discharge  has  been 
investigated  by  means  of  the  apparatus  and  methods 
previously  employed  ( loc .  cit.).  Owing  to  the  form¬ 
ation  of  ozone  in  the  positive  column,  however, 


results  have  been  confined  to  the  negative  glow. 
The  effects  of  excess  of  nitrogen  or  oxygen,  different 
discharge  currents,  and  the  addition  of  helium  or 
argon  are  analogous  to  those  obtained  in  the  ammonia 
synthesis.  The  rate  of  reaction  is  directly  propor¬ 
tional  to  the  discharge  current  and  a  maximum  yield 
of  1  mol.  of  NO,  per  electron  flowing  in  the  outer 
circuit  is  obtained.  As  in  the  case  of  ammonia,  the 
synthesis  is  initiated  principally  by  N2+  ions,  and  a 
yield  of  2  mols.  of  NO,  per  N2+  ion  is  indicated. 
A  suggested  mechanism  is  discussed. 

L.  S.  Theobald. 

Temperature  coefficient  of  the  photochemical 
formation  of  hydrogen  chloride.  0.  R.  Wulf 
(Proc.  Nat.  Acad.  Sci.,  1930,  16,  27— 32).— The 
variation  of  the  photochemical  temperature  coefficient 
of  the  hydrogen-chlorine  reaction  has  been  calculated 
on  the  assumptions  that  chlorine  is  the  only  photo- 
chemically  active  constituent,  and  that  the  primary 
photochemical  act  is  the  dissociation  of  the  chlorine 
molecule.  The  temperature  coefficients  calculated 
for  the  chlorine  quantum  level  n"  0 — 6  vary  from 
0-994  to  1-68,  for  10°  intervals.  This  corresponds 
with  a  wave-length  range  from  4659  to  5492  A.  The 
photochemical  combination  of  hydrogen  and  chlorine 
over  the  longer  of  the  wave-lengths  to  which  it  is 
sensitive  appears  to  illustrate  Tolman’s  theory  in  its 
simplest  form,  the  influence  of  temperature  being  in 
large  part  due  to  its  effect  on  the  absorption  of  light 
by  the  chlorine.  F.  G.  Tryhorn. 

Reactions  of  gases  with  dissolved  substances 
or  liquids  during  exposure  to  light  of  short  wave¬ 
length.  I — II.  F.  Krauss  and  E.  Bruciihaus 
(Z.  anorg.  Chem.,  1930,  189,  53—63,  64— 71).— I.  If 
oxygen  is  passed  through  an  aqueous  potassium 
iodide  solution  exposed  to  light  of  wave-lengths 
down  to  about  253  mix  from  a  Uviol  lamp,  iodine  is 
liberated.  The  proportion  of  iodide  oxidised  increases 
with  increase  in  the  time  of  exposure  and  in  the 
acidity  of  the  solution,  but  decreases  with  increase  in 
the  iodide  concentration.  This  reaction  occurs  only 
if  the  reactants  are  exposed  together  in  the  same 
homogeneous  system,  and  the  maximum  amount  of 
reaction  corresponds  only  with  the  amount  of  oxygen 
actually  in  solution;  it  is  impossible  to  activate 
either  reactant  by  exposing  it  separately.  Potassium 
oxalate  in  acid  solution  is  oxidised  under  similar  con¬ 
ditions  only  in  presence  of  manganous  sulphate  as 
catalyst,  the  amount  of  reaction  increasing  with  rise 
in  temperature  and  with  increase  in  the  amount  of 
catalyst,  the  time  of  exposure,  and  the  acidity  of  the 
solution,  but  decreasing  with  the  oxalate  concen¬ 
tration.  Sodium  tungstate  and  ammonium  molybdate 
in  aqueous  solution  are  reduced  by  hydrogen. 

II.  A  solution  of  ruthenium  hydroxide  in  hydro¬ 
chloric  acid  may  similarly  be  reduced  with  hydrogen. 
The  resulting  solution,  which  contains  bivalent 
ruthenium,  gives  ccesium  aquojienlachlororuthenocile, 
Cs3(RuC15,H20)  (orange),  on  addition  of  caesium 
chloride.  From  solutions  of  this  compound  hydrogen 
sulphide  precipitates  the  ruthenium  quantitatively, 
and  alkali  hydroxides  form  a  white  precipitate,  prob¬ 
ably  the  hydroxide  of  bivalent  ruthenium. 

R.  CUTHILL. 
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Photolysis  of  organic  iodides  ;  utilisation  of 
light.  G.  Emschwiller  (Compt.  rend.,  1930.  190, 
741_744;  cf.  A.,  1924,  i,  929;  ii,  719).— Contrary 
to  the  conclusions  previously  reached  that  the  photo¬ 
chemical  decomposition  of  organic  iodo-compounds 
is  in  accordance  with  Einstein’s  relation,  it  is  now 
found  that  the  coefficient  of  utilisation  of  light  ( C ) 
depends  on  (i)  temperature,  (ii)  nature  of  the  iodo- 
compound,  and,  apparently,  (iii)  quality  of  radiation. 
When  these  conditions  are  kept  constant  and  oxygen 
is  excluded,  the  rate  of  decomposition  still  steadily 
decreases.  This  is  shown  to  be  due  to  the  liberated 
iodine  acting  as  an  absorbent  screen;  allowance  for 
this  gives  a  constant  value  for  C.  The  values  of  C 
(in  arbitrary  units)  for  ethyl  iodide,  iodobenzene,  and 
methyl  iodide  are  respectively  17,  4,  and  less  than  1, 
this  last  corresponding  with  the  greater  thermal 
stability  of  methyl  iodide  (cf.  Kahan,  J.C.S.,  1908, 
93,  132).  C.  A.  Silberrad. 

Reactions  of  photochemically  excited  oxygen. 
A.  Klemenc  and  F.  Patat  (Naturwiss.,  1930,  18, 
281). — -It  was  suspected  that  an  oxidation  of  hydro¬ 
carbons  under  the  action  of  ultra-violet  light  pre¬ 
viously  observed  (A.,  1929,  892)  was  due  to  excited  or 
atomic  oxygen,  and  not  to  any  reaction  in  which 
mercury  is  involved.  Experiments  have,  therefore, 
been  carried  out  with  rigid  exclusion  of  mercury 
vapour  and  water  vapour.  Under  these  conditions 
oxygen  and  carbon  monoxide  readily  form  carbon 
dioxide  at  normal  pressure  under  the  action  of  ultra¬ 
violet  light.  Similarly,  hydrogen  and  oxygen  react 
to  form  water.  No  reaction,  however,  takes  place 
between  carbon  monoxide  and  hydrogen  in  the 
absence  of  mercury  vapour.  This  indicates  that 
carbon  monoxide  has  not  been  activated  by  the 
wave-length  1820  A.  for  which  it  has  a  feeble  absorp¬ 
tion.  The  possibility  of  oxygen  activation,  however, 
is  supported  by  Granath’s  observation  (A.,  1929, 
1350)  that  oxygen  shows  a  strong  selective  absorption 
in  the  region  round  1950  A.  which  is  present  in  the 
ultra-violet  radiation  employed.  M.  S.  Burr. 

Photochemical  sensitisation  of  the  combustion 
of  hydrogen  and  carbon  monoxide.  L.  Farkas, 
F.  Haber,  and  P.  Harteck  (Naturwiss.,  1930,  18, 
266 — 268). — Very  small  amounts  of  ammonia  were 
added  to  hydrogen-oxygen  and  carbon  monoxide- 
oxygen  explosive  mixtures  and  the  increased  reaction 
velocity  was  studied  at  various  temperatures  between 
120°  and  420°  'with  and  without  irradiation  by  a  zinc 
spark.  Tables  and  a  graph  illustrating  the  results 
are  given.  The  chain  reaction  induced  by  hydrogen 
atoms  is  considered  for  both  cases.  W.  R.  Angus. 

Photo-decomposition  of  molecules  having  dif¬ 
fuse  band  spectra.  H.  S.  Taylor  and  J.  R.  Bates 
(Nature,  1930,  125,  599). — The  formation  of  .atomic 
hydrogen  by  dissociation  of  ammonia  is  indicated  by 
the  production  of  marked  amounts  of  formaldehyde 
and  a  white  deposit  (possibly  of  hexamethylene¬ 
tetramine)  when  mixtures  of  ammonia,  hydrogen, 
and  carbon  monoxide  are  passed  through  a  quartz 
tube  illuminated  by  the  mercury  arc. 

"  L.  S.  Theobald. 

Photolysis  of  diazo-compounds.  W.  Schroter 
(Z.  wiss.  Phot.,  1930,  28,  1—29). — The  quantum 


yield  (number  of  molecules  transformed  /number  of 
quanta  absorbed)  in  the  photolysis  of  diazo-com¬ 
pounds  has  been  measured  by  determining  the  light 
energy  absorbed  by  a  diazo-solution  and  the  trans¬ 
formation  thus  produced  in  the  latter  by  a  “  fading  ” 
method.  A,  in  which  concentration  change  is  deter¬ 
mined  by  comparison  with  standards,  and  a  “  nitro¬ 
gen  ”  method,  B,  in  which  the  nitrogen  evolved  is 
determined.  Both  methods  applied  to  2-amino-a- 
naphthol-4-sulphonic  acid  (I)  and  p-aminodiphenyl- 
amine  (II)  reveal  that  <f>  is  independent  of  the  intensity 
and  wave-length  of  the  light,  and  of  concentration 
and  temperature  of  solution  over  a  wide  range.  For 
aqueous  solutions  of  I,  ^=0,40±0‘06  by  A,  and 
0-35±0-03  by  B;  for  II,  <f>= 0-52±t)'05  by  A,  and 
0-204-002  by  B.  The  lower  values  obtained  by  B 
are  attributed  to  side  reactions  inhibiting  the  com¬ 
plete  evolution  of  the  nitrogen  set  free.  On  adding 
acid  <f>  for  I  is  unchanged,  whilst  for  II,  <j>— 0-35; 
on  adding  alkali  <j>  for  1=0-15  and  for  II  precipitation 
occurs.  <f>  increases  to  0-5— 0-6  for  both  substances 
when  ethyl  or  methyl  alcohol  is  used  as  solvent.  The 
deviation  of  these  values  from  unity  may  be  due  to 
thermal  transformation  of  part  of  the  absorbed  light 
or  to  side  reactions  rendering  the  measurements 
inaccurate,  and  the  higher  values  obtained  in  alcoholic 
solvents  may  be  due  to  formation  of  a  soluble  diazo- 
molecule-alcohol  complex  favouring  reaction.  X- 
Irradiation  of  I  causes  noticeable  changes  but  no 
evolution  of  nitrogen,  but  with  II  nitrogen  is  readily 
evolved.  Method  B  applied  to  diazobenzenesulphonic 
acid  gives  values  of  ^=0-07 — 0T.  H.  I.  Downes. 

Photochemical  oxidation  of  formaldehyde  by 
hydrogen  peroxide  in  acid  medium  with  tungstic 
acid  sol  as  photo-catalyst.  J.  C.  Ghosh  and  S.  K. 
Nandy  (J.  Indian  Chem.  Soc.,  1929,  6,  975—986).— 
The  photo-oxidation  of  formaldehyde  by  hydrogen 
peroxide  in  acid  solution  has  been  investigated  in  a 
similar  manner  to  the  oxidation  of  dextrose  (Ghosh 
andMukherjee,  A.,  1929, 777),  conditions  of  experiment 
being  so  arranged  that  the  tungstic  acid  sol  behaved 
as  a  pure  photo-catalyst.  Neither  of  the  reactants 
nor  a  mixture  in  the  absence  of  tungstic  acid  sol  shows 
any  decomposition  in  ultra-violet  light.  The  velocity 
of  reaction  with  respect  to  hydrogen  peroxide  is  uni- 
molecular  at  low  concentrations,  but  tends  to  become 
zero-molecular  at  higher  initial  concentrations.  The 
velocity  coefficient  diminishes  slowly  with  increasing 
concentration  of  hydrogen  peroxide  until  the  con¬ 
centration  is  almost  equal  to  that  of  the  tungstic  acid, 
when  it  diminishes  very  rapidly,  after  which  it  again 
diminishes  slowly.  The  velocity  coefficient  is  in¬ 
versely  proportional  to  the  hydrogen-ion  concentration 
and  increases  slightly  with  the  concentration  of 
formaldehyde.  If  the  concentration  of  peroxide  is- 
equal  to  or  greater  than  that  of  the  tungstic  acid  the 
velocity  coefficient  diminishes  with  increasing  con¬ 
centration  of  tungstic  acid.  For  lower  concentrations 
of  free  hydrochloric  acid  the  velocity  coefficient  varies 
as  the  square  root  of  the  intensity  of  the  incident 
radiation,  but  the  variation  of  velocity  with  intensity 
is  much  less  at  higher  acid  concentration.  The 
quantum  efficiency  of  the  reaction  is  2 — 7.  The 
temperature  coefficient  of  the  reaction  velocity  is 
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small.  It  is  suggested  that  the  tungstic  acid  mole¬ 
cules  combine  with  the  hydrogen  peroxide  to  form  a 
peroxide  which  remains  dissolved  in  true  solution, 
but  that  only  the  sol  of  tungstic  acid  presents  a 
photo-sensitive  surface.  J.  W.  Smith. 

Photochemical  decomposition  of  acetaldehyde 
solution.  J.  C.  Ghosh  and  S.  K.  Nandy  (J.  Indian 
Chem.. Soc.,  1929,  6,  911—914). — The  photochemical 
decomposition  of  dilute  aqueous  acetaldehyde  solu¬ 
tions  in  ultra-violet  radiation  is  unimolecular,  and 
the  velocity  coefficient  is  independent  of  the  initial 
concentration  of  the  solution.  The  quantum  efficiency 
of  the  reaction  is  13-4,  and  it  is  assumed  that  a  re¬ 
action  chain  is  set  up ;  this  is  supported  by  the  small 
but  definite  temperature  coefficient  of  the  velocity  of 
reaction.  The  molecular  extinction  coefficients  of 
acetaldehyde  in  the  region  2800 — 2300  A.  are  very 
large,  so  it  is  assumed  that  all  the  incident  effective 
radiation  is  absorbed  even  by  dilute  solutions  of 
acetaldehyde,  and  that  the  amount  of  energy  absorbed 
does  not  vary  with  the  concentration. 

J.  W.  Smith. 

Temperature  coefficients,  quantum  efficiency, 
and  the  relation  between  intensity  and  velocity 
of  the  hydrolysis  of  sucrose  in  visible  and  infra¬ 
red  radiations.  A.  K.  Bhattacharya  and  N.  R. 
Dhar  (J.  Indian  Chem.  Soc.,  1929,  6,  879 — 884). — 
The  rate  of  hydrolysis  of  acid  sucrose  solutions  in 
radiations  of  the  visible  and  near  infra-red  regions 
has  been  investigated.  The  quantum  efficiency  is 
very  high  and  increases  with  the  temperature  and 
concentration  of  the  reacting  system  and  with  the 
frequency  of  the  incident  radiation.  The  temperature 
coefficients  of  the  hydrolysis  between  35°  and  45°  are 
3-18  at  4725  A.,  3-32  at  5650  A.,  and  3-7  at  7304  A., 
compared  with  3-85  for  the  dark  "reaction,  i.e.,  the 
greater  is  the  acceleration  due  to  the  radiation  the 
smaller  is  the  temperature  coefficient.  From  the  tem¬ 
perature  coefficient  of  the  thermal  reaction,  the  wave¬ 
length  of  radiation  which  should  accelerate  the  change, 
according  to  the  radiation  theory,  is  11,900  A.  This 
is  regarded  as  a  threshold  limit,  radiation  of  longer 
wave-length  being  inactive.  Extinction  coefficient 
measurements  show  that  there  is  appreciable  absorp¬ 
tion  of  radiations  over  the  range  4400 — 7000  A.,  and 
that  the  light  absorption  is  proportional  to  the 
intensity  of  the  incident  radiation.  The  relation 
between  the  absorption  of  light  and  the  velocity  of 
the  hydrolysis  of  sucrose  varies  from  1  to  1-5,  depend¬ 
ing  on  the  velocities  of  the  thermal  and  photochemical 
reactions,  and  the  quantum  yield  increases  with 
decrease  in  intensity  of  illumination. 

J.  W.  Smith. 

Photochemical  reduction  of  ferric  salts  by 
mandelic,  lactic,  and  tartaric  acids.  J.  C. 
Ghosh  and  R.  M.  PurakayAstha  (J.  Indian  Chem. 
Soc.,  1929,  6,  827 — 837). — In  the  presence  of  tartaric, 
lactic,  or  mandelic  acids  as  oxygen  acceptor,  the 
photochemical  reduction  of  ferric  chloride  is  zero- 
molecular.  Hydrochloric  acid  has  no  effect  on  the 
velocity  of  the  reaction  except  in  so  far  as  it  diminishes 
the  extinction  coefficient  of  the  ferric  chloride  solutions 
for  light  of  longer  wave-lengths.  With  both  mandelic 
and  lactic  acids  the  life  period  of  the  excited  ferric 


ion  is  of  the  order  of  10“3  sec.  With  tartaric  acid  the 
reaction  is  complicated  by  the  circumstance  that  the 
immediate  product  of  photo-oxidation  of  the  acid  is 
also  able  to  react  with  ferric  salts  under  the  influence 
of  light.  In  the  case  of  mandelic  acid,  the  quantum 
efficiency  is  1  at  48S0  A.,  but  becomes  nearly  1-4  at 
3900  A. ;  with  tartaric  acid  and  lactic  acid  it  is  nearly 
0-5  at  48S0  A.  and  0-S  at  3900  A.  J.  W.  Smith. 

Photochemical  reduction  of  silver  salts  by 
pinachrome.  A.  Steighann  (Z.  wiss.  Phot.,  1929, 
27,  113 — 116). — Silver  nitrate  and  ammoniacal  silver 
oxide  are  reduced  photochemically  by  pinachrome. 

R.  Chthill. 

Constitution  of  ultramarines.  J.  Hoffmann 
(Z.  anorg.  Chem.,  1930, 189,  91— 100).— The  effect  of 
the  a-  and  (3-radiation  from  radium  on  various  ultra- 
marines  and  ultramarine  substrates  has  been  in¬ 
vestigated.  The  ultramarine  substrates  change  in 
colour,  apparently  as  a  result  of  the  discharge  of 
metal  ions.  White,  green,  and  violet,  but  not  blue, 
red,  and  yellow  ultramarines  also  change  in  colour, 
which  is  in  harmony  with  the  view  that  in  the  latter 
group  the  colour  is  due  to  colloidally  dispersed  sulphur. 
It  appears  that  sodalite  has  a  resistant  constituent, 
Na4Al4Si6024,  and  that  the  ionisablc  chlorine  is 
combined  with  sodium.  R.  Chthill.  . 

Chemical  elements  and  compounds.  (Sir) 
P.  C.  R1y  (J.  Indian  Chem.  Soc.,  1930,  7,  1 — 9). — A 
lecture.  R.  Cuthill. 

Hydrogen  atoms  as  oxidation  and  reduction 
agents.  J.  P.  Ethier  and  F.  Haber  (Naturwiss., 
1930, 18,  266). — When  ordinary  hydrogen,  containing 
atomic  hydrogen,  was  passed  through  aqueous 
solutions  of  silver  nitrate,  copper  sulphate,  or  copper 
chloride,  only  in  certain  conditions  was  the  metal 
deposited.  Bubbling  hydrogen  through  a  colourless 
acid  solution  of  copper  oxide  gave  rise  to  blue  cupric 
ions,  whereas  metallic  copper  was  obtained  when  the 
gas  was  bubbled  through  a  colourless  ammoniacal 
copper  oxide  solution.  Experiments  were  carried 
out  at  100  and  760  mm.  pressure.  The  concentration 
of  hydrogen  ions  in  the  aqueous  salt  solution  decided 
the  course  of  the  reaction.  W.  R.  Angus. 

Concentration  of  hydrogen  peroxide  solutions. 
C.  D.  Hurd  and  M.  P.  Puterbaugh  (J.  Amer.  Chem. 
Soc.,  1930,  52,  950 — 953). — A  residue  of  30% 
hydrogen  peroxide  was  obtained  by  distilling  a  3% 
aqueous  solution  with  xylene.  Concentration  to 
90%  hydrogen  peroxide  was  effected  by  distillation  at 
25 — 30  mm.  with  p-cymene.  Decomposition  was 
small  below  57°.  J.  G.  A.  Griffiths. 

Production  of  hydrogen  peroxide  from  barium 
peroxide  by  means  of  carbonic  acid.  P.  Asken- 
asy  and  R.  Rose  (Z.  anorg.  Chem.,  1930,  189,  10 — 
35). — In  the  production  Of  hydrogen  peroxide  by  the 
action  of  carbon  dioxide  on  aqueous  barium  peroxide 
suspensions,  the  best  yield  (about  90%)  is  obtained  by 
passing  the  gas  under  a  pressure  of  25  atm.  for  7  min. 
through  a  suspension  corresponding  in  composition 
with  a  2-5%  hydrogen  peroxide  solution  at  0 — 15°. 
Addition  of  1  %  of  acetic  or  hydrochloric  acid  or  the 
corresponding  barium  salts  to  the  mixture  before 
reaction  enables  equally  good  yields  of  5 — 6%  peroxide 
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solutions  to  be  obtained,  and  the  mixture  is  also  more 
readily  filtered  after  reaction.  By  adding  fresh  barium 
peroxide  to  the  resulting  solution  and  repeating  the 
carbon  dioxide  treatment  still  more  concentrated 
peroxide  solutions  can  be  prepared,  but  the  yield  in 
the  second  stage  is  not  as  good  as  in  the  first.  If 
dilute  carbon  dioxide  is  used  instead  of  the  pure  gas, 
the  pressure  should  be  such  that  the  partial  pressure 
of  the  carbon  dioxide  is  20 — 25  atm.  The  dilute 
peroxide  solutions  can  be  distilled  under  reduced 
pressure  without  appreciable  decomposition,  and  by 
further  distillation  solutions  of  20 — 30%  concentration 
can  be  obtained.  It  is  suggested  that  the  above 
process  is  suitable  for  the  manufacture  of  hydrogen 
peroxide,  the  barium  peroxide  being  regenerated 
from  the  carbonate  (cf.  below).  R.  Cuthill. 

Mechanism  of  autoxidation  processes,  and  the 
formation  of  and  part  played  by  hydrogen  per¬ 
oxide  in  such  processes.  P.  N.  Raikov  (Z.  anorg. 
Chem.,  1930,  189,  36— 52).— Theoretical.  It  is 
suggested  that  in  autoxidation  processes  the  water 
combines  with  molecular  oxvgen  to  form  an  oxon- 

‘  U 

ium  compound,  hydrogen  ozonide,  — 0=0— 0<[jj, 
which  undergoes  tautomeric  change  to  a  pseudo- 
ozonide,  >0=0<qH,  in  which  the  oxygen  atom 

held  only  by  secondary  valencies  is  active.  Loss  of 
this  active  atom  leads  to  the  formation  of  hydrogen 
pseudo-peroxide,  which  changes,  largely  under  the 
influence  of  the  inductor,  into  the  true  peroxide 
{cf.  A.,  1928,  256),  and  this  in  its  turn  loses  oxygen 
by  acting  as  an  oxidising  agent,  the  original  water 
thus  being  re-formed.  By  means  of  this  theory  it  is 
possible  to  explain  the  phenomena  of  autoxidation 
without  it  being  necessary  to  postulate  the  temporary 
existence  of  nascent  hydrogen,  a  theory  which  in  any 
case  seems  to  involve  insuperable  difficulties. 

R.  Cuthill. 

Reaction  between  cupric  chloride  and  hydr¬ 
azine  sulphate.  T.  Iredale  and  (Miss)  C.  E. 
Mallen  (J.C.S.,  1930,  395— 397).— Slow  addition  of 
cupric  chloride  solution  to  a  solution  of  hydrazine 
sulphate  containing  sufficient  alkali  hydroxide  to 
liberate  the  base  results  in  the  separation  of  brown 
glistening  crystals  of  the  compound, 
2CuC1,Cu2S04,4N2H4.  The  substance  decomposes  in 
hot  water,  yielding  cuprous  oxide,  hydrazine  chloride, 
and  hydrazine  sulphate;  it  dissolves  in  formamide, 
pyridine,  and  concentrated  aqueous  ammonia,  but  is 
insoluble  in  alcohol.  Sulphuric  and  nitric  acids 
decompose  it  with  the  deposition  of  copper.  The 
following  constitutional  formula  is  suggested  : 


A.  R.  Powell. 

Reaction  between  hydrogen  sulphide  and 
silver.  S.  Lilienfeld  and  C.  E.  White  (J.  Amer. 
Chem.  Soc.,  1930,  52,  885 — 892). — Both  oxygen  and 
moisture  are  necessary  for  the  blackening  of  silver  by 
hydrogen  sulphide  (cf.  Hahn,  A.,  1917,  ii,  371).  No 
hydrogen  is  liberated  during  this  reaction  at  the 
ordinary  temperature  or  at  210°.  The  interaction  of 


dry  air-free  hydrogen  sulphide  and  silver  at  190° 
yields  hydrogen.  Silver  is  blackened  by  sulphur. 
It  is  suggested  that  hydrogen  sulphide  is  oxidised  by 
oxygen  at  the  surface  of  silver  and  the  sulphur  atoms 
produced  combine  with  the  metal. 

J.  G.  A.  Griffiths. 

[Preparation  and  properties  of]  caesium  bis¬ 
muth  iodide.  C.  C.  Meloche  and  P.  V.  Clark 
(J.  Amer.  Chem.  Soc.,  1930,  52,  907— 910).— The 
addition  of  hydrogen  bismuth  iodide  to  caesium 
nitrate  gives  a  red  crystalline  precipitate  of  Cs3Bi„I9, 
(Wells  and  Eoote,  A.,  1S97,  ii,  551 ),  which  is  hydrolysed 
in  water,  but  not  in  dilute  hydriodic  acid  at  25°.  The 
solubility  in  absolute  alcohol  at  25°  is  less  than  0-8 
mg.  per  100  c.c.  The  compound  is  stable  in  air  up 
to  210°.  Beyond  230°,  part  of  the  iodine  is  replaced 
slowly  by  oxygen  and  a  white  substance  of  the 
approximate  composition  Bi203,3CsI  is  ultimately 
produced.  J.  G.  A.  Griffiths. 

Beryllium  salicylate.  F.  E.  Jones,  W.  E. 
Hamer,  C.  W.  Davies,  and  C.  R.  Bury  (J.  Physical 
Chem.,  1930,  34,  563 — 569). — Beryllium  salicylate 
dihydrate  has  been  prepared  in  the  form  of  monocfinic, 
hemihedral  crystals,  a:b  :c  =  0-7409  :  1  :  0-5828, 
(3  107°  17';  df  1-534;  water  is  retained  at  100°,  but 
at  somewhat  higher  temperatures,  decomposition 
occurs.  The  electrical  conductivity  and  pn  of 
aqueous  solutions  have  been  determined ;  in  common 
with  the  malonate  and  oxalate,  the  conductivity  is 
small  and  changes  but  slowly  with  concentration.  A 
structure  for  this  compound  is  suggested,  and  the 
behaviour  of  beryllium  salts  in  aqueous  solution  is 
discussed.  L.  S.  Theobald. 

Optimum  concentration  of  phosphorogen  and 
flux  in  [phosphorescent]  zinc  sulphide  and  the 
variation  with  temperature.  R.  Coustal  and 
F.  Prevet  (Compt.  rend.,  1930,  190,  739 — 741). — 
The  relation  between  the  optimum  quantities  of  flux 
(a  mixture  of  alkali  salts),  phosphorogen,  and  temper¬ 
ature  has  been  examined  by  preparing  phosphorescent 
zinc  sulphide  by  the  calcination  method  at  800°, 
1200°,  and  1400°,  and  by  the  explosion  method 
(cf.  A.,  1929,  524)  at  an  estimated  temperature  of 
3000°.  The  optimum  percentages  of  flux,  and  of 
copper  as  phosphorogen,  and  duration  of  heating  are 
respectively:  (S00°)  >2,  10"4,  2  hrs. ;  (1200°)  1, 
0-7  X  104,  20  min.;  (1400°)  0-1,  0-3  X  KM, 

5  min. ;  (3000°)  0,  10~G  (i.e.,  the  amount  of  copper 
present  in  the  purest  obtainable  zinc),  a  few  seconds. 
With  manganese  as  phosphorogen  the  optimum  per¬ 
centage  (about  10-3)  seems  almost  independent  of 
temperature.  G.  A.  Silberrad. 

Production  of  barium  oxide  from  barium 
carbonate.  P.  Askenasy  and  R.  Rose  (Z.  anorg. 
Chem.,  1930,  189,  1 — -9). — A  loosely  granular  form  of 
barium  oxide,  with  a  purity  of  about  90%  and  particu¬ 
larly  suitable  for  making  barium  peroxide  to  be  used 
as  a  source  of  hydrogen  peroxide,  is  produced  by 
heating  a  mixture  of  the  carbonate  with  25 — 30%  of 
carbon,  preferably  petroleum  coke,  at  1200 — 1300°. 
The  excess  of  carbon,  which  serves  to  prevent  the 
mass  sintering  together,  is  subsequently  removed  by 
heating  in  a  current  of  air  or  steam  at  about  1300°. 

R.  Cuthill. 
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Action  of  ammonia  on  HgCl^NHg.  M.  Fran¬ 
cois  (Compt.  rend.,  1930, 190, 744—' 745 ;  cf.  this  vol., 
307).  The  course  of  this  reaction  is  similar  to  that 
between  ammonia  and  HgBr.,,2NH3.  The  reaction 
HgCl2,2NH3==2=NH2HgCl  -J-NH4C1  continues  until 
the  ammonia  solution  contains  17-07  g.  of  ammonium 
chloride  per  litre ;  the  further  reaction  yielding 
dimercuriammonium  chloride  stops  when  1-61  g. 
of  ammonium  chloride  per  litre  is  present.  Di¬ 
mercuriammonium  chloride  always  occurs  in  the 
hydrated  state,  NHg2Cl,H20,  the  bromine  and  iodine 
analogues  being  anhydrous.  C.  A.  Silberrad. 

Formation  of  monomercurammonium  brom¬ 
ide  and  dimercurammonium  bromide.  M. 
Francois  (Bull.  Soc.  chirn.,  1930,  [iv],  47,  165—173). 
— Monomercurammonium  bromide  (NH2HgBr)  and 
dimercurammonium  bromide  (NHg2Br)  are  formed 
by  the  action  of  concentrated  ammonia  solutions 
on  diamminomercuric  bromide  (HgBr2,2NH3),  accord¬ 
ing  to  the  reactions  HgBr2,2NH3=HgH2NBr-(- 
NK.]Br,  2HgH2NBr= HgjNBr + NH4Br .  As  the 
quantity  of  the  ammonia”  solution  reacting  with  a 
constant  amount  of  the  diammine  increases,  the  con¬ 
centrations  of  mercury  and  bromine  in  the  solution 
increase  stepwise  with  two  constant  regions  marking 
the  occurrence'  of  the  reactions.  The  reversibility  of 
the  reactions  has  been  established. 

J,  A.  V.  Butler. 

Formation  of  azide  of  samarium  [and  of  other 
metals].  G.  Komppa  and  J.  Wuorinen  (Suomen. 
ICem.,  1929,  2,  60—62). — The  possibilities  of  forming 
azides  of  samarium,  of  other  rare  earths,  and  of 
aluminium  were  investigated.  Samarium  is  quan¬ 
titatively  precipitated  as  hydroxide  by  boiling  its 
neutral  solutions  with  excess  of  alkali  azide.  Hydrogen 
sulphide  reacts  with  samarium  oxide  at  350°  to  form 
an  oxysutyhide  ( ?  Sm304S2).  S.  K.  Tweedy. 

Detection  of  pure  para-nitrogen.  P.  Harteck 
and  H.  W.  Schmidt  (Naturwiss.,  1930,  18,  282 — 
2S3). — An  attempt  has  been  made  with  a  sample  of 
very  pure  nitrogen  to  repeat  Justi’s  experiment 
(this  vol.,  524)  and  prepare  para-nitrogen  by  freezing, 
but  without  success.  M.  S.  Burr. 

Parallelism  in  the  decomposition  of  ammon¬ 
ium,  hydrazine,  and  hydroxylamine  nitrites. 
Hyponitrous  acid  as  a  hydroxyaminonitrous 
acid.  L.  F.  Audrieth  (J.  Physical  Chem.,  1930,  34, 
538 — 542). — Mainly  theoretical.  The  decomposition 
of  hydroxylamine  nitrite  may  be  regarded  as  involving 
initial  solvolytic  action  of  hydroxylamine  on  nitrous 
acid  with  the  intermediate  formation  of  hyponitrous 
acid.  Similar  mechanisms  are  postulated  for  the 
decomposition  of  ammonium  and  hydrazine  nitrites, 
but  in  these  cases  the  intermediate  products  are  too 
unstable  to  be  isolated.  L.  S.  Theobald. 

Action  of  gaseous  ammonia  on  phosphoric 
oxide.  A.  Sanfourche,  A.  Hernette,  and  M.  Fau 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  273— 279).— The 
reaction  has  been  investigated  by  passing  ammonia 
diluted  with  dry  air  over  the  solid  oxide,  by  allowing 
the  gas  to  react  with  phosphoric  oxide  suspended  in 
carbon  tetrachloride,  and  by  passing  ammonia  into 
a  vessel  in  which  phosphoric  oxide  is  being  produced 


by  the  combustion  of  red  phosphorus  in  a  mixture  of 
air  and  nitrogen.  The  product  in  all  cases  is  di¬ 
ammonium  amidopyrophosphate.  The  triammon¬ 
ium  salt  can  be  obtained  by  the  further  action  of 
ammonia  or  by  increasing  the  proportion  of  ammonia 
in  the  reacting  gas.  Variations  in  humidity  affect 
only  the  yield,  and  not  the  composition,  of  the 
product.  ”  C.  W.  Gibby. 

Action  of  bromine  on  phosphorus  trichlor¬ 
ide.  T.  Milobedzki  and  S.  Krakowiecki  (Rocz. 
Chem.,  1930,  10,  15S — 196). — Brownish-red  crystals, 
•P^i-67i-i-779®r5-337-5-7Si*  separate  on  the  walls  of 
a  vessel  containing  bromine  vapour,  on  connexion 
with  another  vessel  containing  phosphorus  trichloride 
vapour,  on  the  walls  of  which  yellow  crystals,  of  a 
limiting  composition  PCl4Br,  deposit.  Using  phos¬ 
phorus  pentacliloride  in  place  of  trichloride,  ruby-red 
crystals,  of  a  composition  varying  from  PCl2.443Br4.624 
to  PCl3.094Br5.7r)J,  appear.  If  liquid  bromine  and 
phosphorus  trichloride  are  allowed  to  interact  at 
25°,  various  products  are  obtained  according  to  the 
relative  proportions  of  substrates  taken.  In  mixtures 
containing  from  0-0833  to  0-333  atom  of  bromine  per 
mol.  of  trichloride  two  phases  form  :  a  red,  liquid 
phase,  varying  in  composition  from  PCl2.962Br0.164  to 
PCl2.795Br0.461,  and  yellow  crystals,  in  which  the 
ratio  Cl :  Br  per  atom  of  phosphorus  varies  from 
4-240  :  0-732  to  4-185  :  0-815.  When  0-333—1-0  atom 
of  bromine  is  used,  two  liquid  and  two  solid  phases 
appear;  the  upper  liquid  phase  has  a  composition 
lying  within  the  same  limits  as  before,  whilst  in  the 
lower  one  the  ratio  Cl :  Br  has  a  limiting  value  of 
3-439  :  4-677.  The  two  solid  phases  are  yellow 
crystals,  Cl :  Br  from  4-199  :  0-890  to  4-230:0-835, 
and  ruby-red  crystals,  PC^.gjQBrg.Qgj.  When  from 
1  to  5  atoms  of  bromine  are  used,  the  composition  of 
the  upper  liquid  phase  is  as  above,  that  of  the  lower 
one  varies  from  PCl3.439Br4.G77  to  PCl3Br6,  the  yellow 
crystals  do  not  appear,  and  the  composition  of  the 
red  ones  is  the  same  as  before.  When  5 — 7  atoms 
of  bromine  are  used,  only  one  liquid  and  one  solid 
phase  appear ;  the  former  varies  in  composition  from 
PCl3Br5  to  PCl3Br7,  whilst  the  latter  consists  of  the 
above-mentioned  ruby-red  crystals.  Finally,  with 
7 — 20  atoms  of  bromine,  only  one  liquid  phase  exists, 
varying  in  composition  from  PCl3Br7  to  PCl3Br20. 
All  the  above  systems  on  evaporation  yield  yellow 
crystals  of  varying  composition.  The  lower  liquid 
phase,  containing  chlorine  and  bromine  in  the  pro¬ 
portions  3-439  :  4-677  to  3  :  18,  completely  solidifies 
on  cooling  to  0°  and  seeding  with  the  ruby-red  crystals, 
whilst  that  in  which  Cl :  Br=3  :  20  leaves  a  small 
quantity  of  liquid  residue  under  these  conditions.  It 
is  supposed  that  the  products  described  above  are 
solutions  of  yellow  crystals,  PCl4Br,  ruby-red  crystals, 
PCl2Br5,  and  of  bromine,  in  various  proportions ; 
thus  the  phase  of  composition  PCl3Br5  is  regarded  as 
P2Cl6Br10=PCl4Br-fPCl2Br.+2Br2.  The  yellow 
crystals  are  best  prepared  by  acting  on  a  solidified 
mixture  of  composition  PC13  :  5Br  with  phosphorus 
trichloride.  A  mixture  of  four  parts  of  phosphorus 
pentachloride  to  one  part  of  pentabromide,  which 
possesses  the  same  empirical  composition  as  the 
yellow  crystals,  has  physical  properties  quite  different 
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from  those  of  these  crystals,  pointing  to  their  being  a 
definite  chemical  compound,  and  not  a  solid  solution. 
Chlorides  and  bromides  of  phosphorus  interact  when 
mixed,  with  the  production  of  various  solid  and  liquid 
phases ;  a  more  detailed  description  of  these  products 
is  not,  however,  given.  R.  Truszkowski. 

Pyroarsenic  acid  and  pyroarsenates.  A. 
Rosenheim  and  H.  Antelmann  (Z.  anorg.  Chem., 
1930,  187,  385 — 397). — Contrary  to  the  conclusions 
of  Simon  and  Thaler  (A.,  1927,  511),  the  hydrated 
arsenic  oxide,  As205,2H20,  pyroarsenic  acid,  men¬ 
tioned  by  Kopp,  has  been  shown  to  exist.  It  is 
obtained  in  the  form  of  hard,  microscopic,  prismatic 
crystals  by  evaporating  a  concentrated  aqueous 
solution  of  pure  arsenic  acid  in  an  open  dish  until  a 
temperature  of  170 — 180°  is  reached.  The  weight 
remains  constant  even  when  the  substance  is  heated 
at  155°.  By  the  direct  action  of  dry  gaseous  ammonia, 
liquid  ammonia,  mcthylamine,  and  ethylamine  the 
following  pyroarsenates  have  been  obtained  : 
(NH4)2H2As207,  (NH4)4As207,  (NH3Me)4As207,  and 
(NH3Et)4As207,  respectively.  From  approximately 
50%  arsenic  acid  solutions  at  180°  the  following 
complex  metallic  pyroarsenates  have  been  prepared  : 
BaCuAs20?  SrCuAs207,  CaCuAs207,  BaHgAs207,H20, 
and  SrHgAs207,  indicating  that  pyroarsenic  acid  is 
present  in  solution  in  equilibrium  with  the  ortho¬ 
acid.  It  may  be  concluded  that  pyroarsenic  acid  is 
hydrolysed  to  the  ortho-acid  much  more  rapidly 
than  the  corresponding  pyrophosphoric  acid. 

M.  S.  Burr. 

Allotropic  modifications  of  sulphur.  III.  Be¬ 
haviour  of  iodine  towards  sulphur  and  selenium. 
C.  R.  Platzmann  (Bull.  Chem.  Soc.  Japan,  1930,  5, 
79 — 86). — Cryoscopic  measurements  with  solutions  of 
selenium  in  sulphur  show  that  mixed  crystal  formation 
occurs  between  the  isomorphous  forms  of  monoclinic 
sulphur  (S8)  and  selenium  (Sc8).  Normal  cryoscopic 
constants  are  obtained  for  solutions  of  both  diphenyl 
and  iodine  in  sulphur  solutions  containing  selenium. 
Consequently  the  cryoscopic  relations  of  these  com¬ 
pounds  are  uninfluenced  by  the  presence  of  selenium, 
and  it  is  suggested  that  the  selenium  and  iodine 
combine,  or  that  dissociation  of  the  selenium  molecule  • 
occurs  in  sulphur  solution.  The  small  degree  of 
complexity  of  selenium  in  iodine  solution  in  the 
absence  of  sulphur  (Sex — Se2)  and  its  complexity 
(Scs)  in  sulphur  solution  are  remarkable,  since  only 
slight  dissociation  is  to  be  expected  in  view  of  the  close 
agreement  between  the  m.  p.  and  dielectric  constants 
of  iodine  and  selenium.  F.  G.  Tryhorn. 

Precipitation  of  metallic  sulphides  due  to  the 
diffusion  of  salt  mixtures.  M.  Watanabe  (The 
Earth,  Japan,  1927,  8,  407 — 41S). — A  discussion  in 
relation  to  the  formation  of  ore  deposits. 

Chemical  Abstracts. 

Partial  reduction  compounds  of  molybdates. 
G.  Canneri  (Gazzetta,  1930,  60,  113— 125).— In  a 
current  of  hydrogen  alkali  dimolybdates  are  reduced 
according  to  the  equation  R2Mo207+H2=R2Mo04+ 
Mo02+H20.  Reduction  by  means  of  metallic  tin 
produces  a  complex  reaction  in  which  molybdenum- 
blue  is  formed  probably  through  the  formation  of 
quinquevalent  molybdenum,  which  reacts  with  the 


unchanged  acid  molybdate  in  the  presence  of  water. 
Electrolytic  reduction  under  suitable  conditions 
gives  rise  to  definite  compounds  similar  in  appear¬ 
ance  and  properties  to  the  tungsten  bronzes.  The 
compounds  Na20,4Mo03,Mo02,  Na20,5Mo03,Mo02, 
K20,5Mo03,Mo02,  Li20,4Mo03,Mo02  were  isolated, 
and  a  study  of  their  properties,  and  in  particular 
their  behaviour  with  hydrogen  chloride  at  temper¬ 
atures  near  600°,  leads  to  formulae  of  the  type 
0:Mo[0-Mo02*0*MoO„-0-R']„  (R'=Na,  Li),  and 

0:Mo(0R')[0-(Mo02-6)s-R'],“  (R'=Na,  K). 

F.  G.  Tryhorn. 

Existence  and  behaviour  of  complex  poly¬ 
iodides.  G.  Jones  (J.  Physical  Chem.,  1930,  34, 
673 — 691). — A  summary  and  discussion  of  the 
results  of  previous  investigators.  The  view  that 
iodine  and  iodides  react  in  aqueous  solution  to  form 
a  negative  tri-iodide  ion  is  supported  by  much 
evidence  of  a  varied  nature.  Arguments  against  this 
view  based  on  the  alleged  non-existence  of  solid 
potassium  tri-iodide  at  25°,  the  rise  in  f.  p.  occurring 
when  iodine  is  added  to  solutions  of  potassium 
iodide,  and  on  diffusion  experiments  are  considered 
to  be  fallacious.  Evidence  for  the  formation  of  a  more 
complex  polyiodide,  possibly  I14'',  is  pointed  out. 

L.  S.  Theobald. 

New  type  of  fluoride  of  tervalent  manganese. 
F.  Olsson  (Z.  anorg.  Chem.,  1930,  187,  313—320).— 
By  the  action  of  hydrogen  fluoride  on  manganic 
acetate  along  with  the  fluoride  of  an  organic  base, 
two  series  of  double  salts,  of  the  general  formula} 
MMnF4,«H20  and  MoMnF5,  have  been  obtained.  The 
former  represents  a  new  type,  whilst  the  latter  is 
analogous  with  the  alkali  manganifluorides.  The 
following  tdrafluoromanganates  have  been  prepared  : 
pyridine,  C5H5NHMnF4,H20 ;  quinoline, 
C0H-NHMnF4,3H2O ;  letramethylammonium, 
NMe4MnF4 , 2 H20 ;  guanidine, 
NH.‘C(NH2)2HMnF4,3H20 ;  dimethylamine, 
NH2Me2MnF4,2H20 ;  diethylamine,  NH2Et2MnF4,2H,0 ; 
ethylamine,  NH3EtMnF4 ;  propylamine, 
NH3PrMnF4,H20 ;  and  the  pentafluoromanganates  : 
ethylencdiamine,  en2H„MnF5 ;  guanidine, 
[NH:C(NH2)2H  ]2MnF3 ;  ethylamine,  (NH3Et)2MnF6. 
The  compounds  are  relatively  stable  in  air,  the 
ethylenediamine  and  guanidine  compounds  being 
considerably  more  stable  than  the  others.  In  water 
a  reddish-brown  solution  is  formed  and  is  gradually 
decomposed.  In  alcohol  or  acetic  acid  stable  reddish- 
violet  solutions  are  formed  and  the  solubilities  of  some 
of  the  salts  in  these  solvents  are  given.  They  are 
insoluble  in  ether.  M.  S.  Burr. 

Complexes  of  the  cyanide  of  quadrivalent 
manganese.  A.  Yakimach  (Compt.  rend.,  1930, 
190,  681—683;  cf.  A.,  192S,  1200) .—Potassium 
manganicyanide,  K4Mn(CN)8,  may  be  prepared  by 
the  addition  of  a  saturated  solution  of  potassium 
permanganate  to  an  80%  solution  of  potassium  cyanide 
until  red  needle-shaped  crystals  are  produced.  After 
several  days  the  precipitate  is  filtered  off  and  the 
limpid  filtrate,  which  should  be  free  from  colloidal 
manganic  hydrate,  kept  for  3  weeks,  when  it  deposits 
large,  brilliant  red  crystals.  The  compound  is  decom¬ 
posed  by  .  water  into  hydrogen  cyanide  and  brown 
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manganese  hydroxide,  by  concentrated  acids,  and  by 
alcohols  (except  75 %  methyl  alcohol)  after  prolonged 
contact.  It  decomposes  at  230°  without  melting. 

J.  Grant. 

Action  of  mercuric  oxide  on  manganous 
chloride  and  of  manganous  oxide  on  mercuric 
chloride.  H.  Pelabon  and  (Mlle.)  Delwaulle 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  156—164). — When 
small  quantities  of  mercuric  oxide  are  shaken  with 
manganous  chloride  solutions  the  reaction  3MnCl2+ 
4Hg0=Mn304+2HgCl2+2HgCl  takes  place;  with 
larger  quantities  Mn203  or  Mn02  is  formed  according 
to  the  equations  :  2MnCl2+3Hg0=Mn203+HgCl2+ 
2HgCl ;  2Hg0+MnCl2=Mn02+2HgCl.  The  last 
reaction  causes  a  reduction  in  the  amount  of  mercuric 
chloride  found  in  the  solution.  The  action  of  man¬ 
ganous  oxide  on  mercuric  chloride  solutions  has  also 
been  investigated.  According  to  the  relative  amounts 
of  oxide  and  solution,  the  oxides  Mn02,  Mn203,  or 
Mn304  are  formed.  Similar  results  are  obtained  by 
the  action  of  mercuric  oxide  on  ferrous  chloride 
solution,  ferric  oxide  being  formed.  With  larger 
additions  of  mercuric  oxide,  the  concentration  of 
mercuric  chloride  diminishes  owing  to  the  formation 
:of  the  basic  salt  2HgO,HgCl2.  J.  A.  V.  Butler. 


Hydrates  of  ferric  oxide  of  definite  composi¬ 
tion.  P.  A.  Tiiiessen  and  R.  K6ppen  (Z.  anorg. 
Chem.,  1930,  189,  113 — 136). — Experiments  on  the 
isobaric  and  isothermal  dehydration  of  hydrated 
ferric  oxide  prepared  by  hydrolysis  of  ferric  ethoxide 
have  revealed  the  existence  of  the  following  hydrates  : 
Fe203,4H20,  2Fe203,7H20,  Fe203,3H,0, 2Fe203,5H20, 
Fe203,2H20,  2Fe203,3H20,  Fe203,H20,  and 
•2Fe203,H20,  and  have  also  given  indications  of  the 
hydrates  2Fe203,9H20  and  Fe203,5H20.  The  rate  of 
dehydration  is  considerably  influenced  by  the  size 
of  the  particles.  The  hydrates  do  not  take  up  water 
when  placed  under  water,  even  under  a  pressure  of 
3000  atm .  A  method  for  preparing  any  given  hydrate 
in  a  pure  state  is  outlined.  The  isothermal  dehydra¬ 
tion  curve  of  goethite  indicates  the  formation  of  the 
hydrate  2Fe203,H20,  but  dehydration  of  a  sample  of 
limonite  gave  a  continuous  curve,  suggesting  the 
presence  of  a  hydrate,  presumably  goethite,  with 
adsorbed  water.  R.  Ctjthill. 


Reactions  between  ferric  oxide  and  silica. 
J.  A.  Hedvall  and  P.  Sjoman  (Svensk  Kem.  Tidskr., 
1930, 42, 40 — 42). — Ferric  oxide  prepared  from  ferrous 
oxalate  was  mixed  with  quartz  and  heated  electrically 
in  oxygen  at  temperatures  varying  from  550°  to  1350°. 
A  reaction  commences  at  575°,  probably  in  connexion 
with  the  a-p  change  of  quartz,  and  continues  up  to 
900°.  In  mixtures  in  which  the  ratio  of  ferric  oxide 
to  quartz  was  1:1,  15%  of  the  silica  entered  into 
combination.  In  mixtures  with  excess  of  silica  a 
second  reaction  commences  at  900°  in  connexion  with 
the  conversion  of  quartz  into  cristobalite,  a  product 
resembling  rose  quartz  being  formed  to  the  extent  of 
7%.  No  definite  compounds  could  be  isolated,  but 
proof  of  combination  was  established  by  X-ray 
photographs.  The  results  are  regarded  as  confirming 
the  author’s  rule  that  the  degree  of  activity  of  solid 
mixtures  is  considerably  increased  at  the  point  where  a 
change  of  phase  takes  place.  H.  F.  Harwood. 


Alkali  metal  bromides  of  rhodium.  P. 
Poulenc  (Cornpt.  rend.,  1930,  190,  639 — 641). — The 
following  compounds  have  been  prepared  by  the 
interaction  of  solutions  of  alkali  metal  bromides  and 
rhodium  bromide  :  Na3[RhBr6],12H20,  red,  water- 
soluble  crystals  non-isomorphous  with  the  correspond¬ 
ing  chlorine  compound ;  (NH4)3[Rh2Bra],  green 

hexagonal  crystals,  isomorphous  with  the  correspond¬ 
ing  potassium,  rubidium,  and  c cesium  salts.  The 
latter  salts  form  in  solution  equilibrium  mixtures  of 
the  three  complexes  M3[Rh2Bra],  M4[Rh2Br10],6H2O, 
and  M5[Rh2Br11],6H20,  in  proportions  which  depend 
on  the  reaction  of  the  medium.  The  complexes 
K3[RhCl4.5Br1.5],H20  and  K5[Rh2Cl1.5Bra.5],6E20 
were  also  prepared.  The  fact  that  the  stability  of 
the  complex  decreases  with  increase  in  number  of  the 
bromine  atoms,  so  that  the  type  M3[RhX6]  is  seldom 
obtainable  as  in  the  case  of  the  chlorine  compounds, 
is  explained  by  the  Kossel-Magnus  theory  that  the 
larger  radius  of  the  bromine  atom  compared  with 
the  chlorine  atom  keeps  it  at  a  greater  distance  from 
the  central  atom.  J.  Grant. 

Interpretation  of  the  isomerism  amongst 
co-ordination  compounds  of  platinum.  F.  G. 
Angell,  H.  D.  IS.  Drew,  and  W.  Wardlaw  (J.C.S., 
1930,  349 — 369). — The  isomerism  of  the  a-  and  13-di¬ 
chlorides  obtained  by  treating  platinous  chloride  with 
ethyl  sulphide  has  been  reinvestigated  and  shown  to 
be  due  to  structural  difference.  In  the  a-compounds 
the  sulphur  atoms  are  linked  to  the  platinum  by 
Sidgwick  co-ordination  linkings  (I),  whereas  the 
(3-compounds  are  of  the  sulphonium  type,  in  which  the 
chlorine  is  united  to  the  sulphur  atoms  (II)  and  is 

«  5S><S  ^  m 

potentially  ionised.  The  a-salts  are  non-polar  and 
the  P-salts  are  electrolytes  in  aqueous  solution ;  the 
former  react  slowly  with  moist  silver  oxide,  yielding 
ethyl  sulphide,  silver  chloride,  and  platinous  oxide, 
whereas  the  latter  rapidly  reacts  to  produce  a  strong 
base,  platinumbisdiethylsul'phonium  hydroxide,  two 
hydroxyl  groups  replacing  the  chlorine  atoms  in  II. 
Neutralisation  of  solutions  of  the  base  with  acids  pro¬ 
duces  pure  p-salts,  of  which  the  oxalate  (m.  p.  about 
60°),  dibromide  (m.  p.  93- — 95°),  and  dichromate  (m.  p. 
140°)  are  described.  When  the  dichlorides  are  treated 
with  chlorine  the  corresponding  tetrachlorides  (III  and 


(a-tetrachoride ;  octahedral)  (/3-tetrachloridc ;  tetrahedral) 


IV)  are  obtained ;  the  a-  has  m.  p.  198°  and  the  p-salt 
melts  between  120°  and  130°  and  rapidly  changes  to 
the  a-salt.  The  tetrabromides  are  even  more  labile. 
The  same  a-dichlorodibromide  is  obtained  by  addition 
of  bromine  to  the  a-dichloride  as  is  obtained  by  passing 
chlorine  through  a  solution  of  the  a-dibromide.  The 
corresponding  additions  to  the  p-dihalides  yield  labile 
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(3-te trahaLid.es,  which  are  converted  into  the  a-mixed 
halide  readily  on  warming.  These  transformations 
can  be  explained  only  by  assuming  that  platinum  in  the 
quadrivalent  compounds  is  tetrahedral  and  that 
conversion  into  the  octahedral  form  takes  place  solely 
by  cts-addition  of  two  further  groupings.  The  six 
valency  electrons  of  platinum  have  the  same  fixed 
spatial  directions  whether  one,  two,  or  three  pairs  are 
saturated  and  saturation  occurs  only  in  pairs  occupying 
respectively  the  three  cis-positions  of  the  developed 
octahedron.  It  follows  that  the  skew  tetrahedron 
shown  in  I  should  occasion  molecular  asymmetry; 
this  possibility  is  being  investigated. 

A.  R.  Powell. 

Derivatives  of  tetramminoplatinous  chloride. 
N.  S.  Kurnakov  and  I.  A.  Andrbevski  (Z.  anorg. 
Chem.,  1930,  189,  137: — 144). — Crystallisation  of  a 
mixed  solution  of  tetramminoplatinous  chloride  and 
the  chloride  of  Reiset’s  second  base  yields  .a  double 
salt,  PtCl2,2NH3,4(PtClo,4NH3)  (brownish-yellow), 
which  is  capable  of  forming  solid  solutions  in  .the 
first-named  salt.  The  yellowish-brown  colour  of 
tetramminoplatinous  chloride  prepared  by  the  action 
of  ammonia  on  potassium  chloroplatinite  thug  receives 
an  explanation.  R.  Cuthill. 

Quantitative  analysis  by  X-rays.  T.  H.  Laby 
and  (I  E.  EDDY  (Nature,  1930,  125,  524r— 525).— A 
discussion  of  the  method  of  X-ray  analysis  and  a 
criticism  of  certain  points  of  Hevosy’s  communication 
(ibid.,  1929,  124,  841).  L.  S.  Theobald. 

Quantitative  spectrographic  analysis  as  a 
general  microchemical  method.  H.  Lundb- 
Gardii  (Svensk  Kem.  Tidskr.,  1930,  42,  51 — 65). — 
The  general  methods  in  use  are  briefly  discussed,  and 
a  process  devised  bjr  the  author  is  described.  The 
flame  spectrum  of  the  substance  is  photographed, 
using  an  acetylene  flame  and  a  special  form  of 
sprayer  to  inject  the  solution,  and  the  intensity  of  the 
lines  is  measured  by  means  of  a  thermoelectric  photo¬ 
meter,  the  results  being  compared  with  a  standard 
curve  obtained  from  known  quantities  of  the  element 
under  examination.  Of  40  elements  tested  it  was 
found  possible  to  determine  25  by  this  method,  the 
amount  detectable  in  the  3  c.c.  of  solution  required  by 
the  apparatus  varying  from  0-0001  mg.  for  lithium  to 
1-0  mg.  for  lead.  The  degree  of  accuracy  attainable  is 
about  ±5%.  The  spark  spectra  may  be  employed  in 
the  case  of  elements  for  which  the  above  method  is 
unsuitable;  it  is  advisable  in  this  case  to  use  simul¬ 
taneously  a  definite  amount  of  a  comparison  substance 
such  as  beryllium,  barium,  or  cadmium  in  order  to 
eliminate  errors  due  to  variations  in  the  intensity  of 
the  spectrum.  The  method  is  particularly  well 
adapted  for  cases  where  a  large  number  of  analyses  of 
similar  type  have  to  be  carried  out  on  small  amounts 
of  material,  as  in  agricultural  analysis,  and  the  results 
aSord  curves  of  similar  character  to  those  obtained,  by 
ordinary  chemical  analysis  carried  out  on  considerably 
larger  quantities  of  substance.  H.  F.  Harwood. 

Use  of  the  antimony  electrode  for  differential 
titration  in  aqneous  or  alcoholic  solutions. 
I.  I.  SHUKov'and  V.  M.  Gortikov  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  2055 — 2072). — See  this  vol.,  50. 


Quinhydrone  electrode.  A.  I.  Brodsky  and 
F.  I.  Trachtenberg  (J.  Russ.  Phys.  Chem.  Soe., 

1929,  61,  2189— 2204).— See  A.,  1929,  1240.  . 

Determination  of  equilibrium  constants  of 

chemical  reactions  by  potentiometric  titration. 

F.  L.  Hahn  and  R.  Klockmann  (Z.  physikal  Chem., 

1930,  146,  373 — 403;  cf.  following  abstract). — A 

method  of  finding  equilibrium  constants  by  potentio¬ 
metric  titration,  based  on  determining  Ae/A®,  where 
Ae  is  the  maximum  value  of  the  change  of  potential 
produced  by  an  addition  of  volume  Av  of  the  reagent, 
is  described.  In  the  titration  of  a  weak  acid  with  a 
strong  base,  the  concentration  of  hydrogen  ions  and 
hence  the  dissociation  constant  of  the  acid  can  be 
calculated  from  this  quantity.  The  method  is  suitable 
for  accurate  determinations  of  dissociation  constants 
of  weak  acids  and  bases,  and  of  the  solubility  products 
of  slightly  soluble  salts.  Values  are  given  of  the 
dissociation  constants  of  pyridine,  quinoline,  aniline, 
boric  acid,  and  phenol  and  of  the  solubility  product  of 
silver  chloride.  J.  A.  V.  Butler. 

Determination  of  end-points  in  potentiometric 
titrations,  IV-  Influence  of  errors  of  measure¬ 
ment  and  disturbances  on  the  end-point  error. 

F.  L.  Hahn  (Z.  physikal  Chem.,  1930, 146,  363—372). 
-rr-A  discussion  of  the  influence  on  the  end-point  error 
of  the  quantity  of  reagent  added  between  successive 
readings.  When  the  magnitude  of  each  addition  is 
progressively  reduced,  the  precision  with  which  the 
end-point  can  be  found  .first  increases  to  a  point  of 
greatest  exactness  and  afterwards  diminishes. 

J.  A.  V.  Butler. 

Problem  of  dilution  in  colorimetric  hydrogen- 
ion  measurements.  II.  Use  of  isohydric  indic¬ 
ators  and  superpure  water  for  accurate  measure¬ 
ments  of  hydrogen-ion  concentrations  and  salt 
errors.  S.  F.  Acres  and  E.  H.  Fawcett  (Ind.  Eng. 
Chem.  [Anal.],  1930,  2,  78 — 85).— Accurate  pa  deter¬ 
minations  in  dilute  or  weakly  buffered  solutions  can 
be  obtained  colorimetrically  only  by  (a)  the  adjust¬ 
ment  of  the  pu  value  of  the  standard  indicator  solu¬ 
tions,  (6)  the  use  of  the  isohydric  indicator  methods, 
(c)  tlie  use  of  pure  water  (pn  7-0),  and  ( d )  correction 
for  salt  and  protein  errors ;  the  necessary  details  with 
respect  to  the  above  are  described.  Tables  and  curves 
are  given  to  show  the  errors  in  pa  caused  by  dilution 
of  the  buffer  solutions  with  ordinary  (pn  .5-0)  distilled 
water  or  with  air-carbon  dioxide  equilibrium  water 
(Pu  5-7),  and  the  relation  between  the  dilution  of 
buffer  solutions  and  the  salt  and  protein  errors  of  the 
indicators  used  is  shown.  H.  F.  Harwood. 

Modified  methyl-red  and  sodium  alizarin- 
sulphonate  indicators.  A.  H.  Johnson  and  J.  R. 
Green  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  2-^-4). — The 
presence  of  a  blue  or  greenish-blue  dye  increases  the_. 
sensitiveness  of  the  indicator.  Results  with  a  large 
number  of  indicator-dye  mixtures  are  given. 

S.  I.  Levy, 

Determination  of  the  water  content  [of  sub¬ 
stances]  by  means  of  calcium  hydride.  O. 
Notevarp  (Z.  anal.  Chem.,  1930,  80,  21 — 56). — The 
method  of  Dupr6  (A.,  1906,  ii,  626)  for  determining 
water  in  explosives  etc.  has  been  modified  by  the 
substitution  of  calcium  hydride  for  calcium  carbide. 
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The  material  under  investigation  is  weighed  out  in  a 
special  type  of  flask  which  permits  the  subsequent 
formation  of  a  layer  of  calcium  hydride  on  a  perforated 
late  above  the  substance.  The  flask  is  connected' 
y  capillary  tubing  with  a  Lunge  volumeter  in  which 
the  evolved  hydrogen  is  measured,  ethylene  glycol 
being  employed  as  confining  liquid.  Since  technical 
calcium  hydride  always  contains  nitride,  the  amount 
of  water  corresponding  with  each  c.c.  of  hydrogen 
evolved  must  be  ascertained  by  a  blank  experiment. 
Each  determination  occupies  from  24  hrs.  to  several 
days,:  dependent  on  the  hygroscopic  nature  of  the 
material.  The  method  cannot  be  used  with  sub¬ 
stances  the  vapour  pressure  of  which  at  20°  exceeds 
25  mm.  or  with  substances  containing  volatile  alcohols. 
Eatty  substances  and  viscous  tars  and  oils  are  best 
dissolved  in  anhydrous"  s-tetrachloroethane  before 
introduction  into  the  apparatus.  A  series  of  dehydra¬ 
tion  curves  obtained  from  a  number  of  different 
substances  is  given.  H.  F.  Harwood, 

Determination  of  halogen  in  insoluble  in¬ 
organic  halides.  R.  H.  Klein  (Analyst,  1930,  55, 
192 — 193). — The  halide  (0-5  g.)  is  triturated  with 
20  c.c.  of  water  and  1  g.  of  zinc  dust,  and  after  10  min.  . 
the  supernatant  liquid  is  decanted,  the  washings  of 
the  insoluble  material  are  added,  and  the  whole  is 
titrated  with  0-1  If -silver  nitrate  solution.  Good 
results  were'  obtained  with  mercuric  iodide,  lead 
chloride,  and  silver  iodide,  but  not  with  mercurous 
chloride.  D.  H.  Hewer. 

Direct  determination  of  bromide  in  presence 
of  chloride.  G.  G.  Lonchnescu  and  T.  I.  Pirtea 
(Bull.Acad.Sci.Roumaine,1929,12,No.7— 10,57: — 59; 
cf.  Longinescu  and  Badescu,  A.,  1927, 124). — Twenty- 
five  to  30  c.c.  of  the  solution  are  placed  in  a  200-e.c. 
flask  fitted  with  a  funnel  and  an  exit  tube  (both  fused 
through  the  glass  stopper)  connected  with  a  wide  glass 
tube  containing  lumps  of  calcium  oxide.  Ten  c.c.  of 
concentrated  sulphuric  acid  and  1  c.c.  of  30%  hydrogen 
peroxide  are  introduced,  and  the  flask  is  heated  to 
80°  while  a  current  of  air  is  aspirated  through  it,  and 
maintained  at  this  temperature  until  the  liquid  has 
become  colourless  (0-5 — 1-5  hrs.).  After  cooling,  the 
lime  is  rinsed  out  into  water  containing  1—2  g.  of 
sodium  sulphite,, dilute  nitric  acid  is  added  until  dis¬ 
solution  is  complete,  and  the  bromide  determined 
gravimetrically  as  usual.  The  residual  chloride  in 
the  flask  may  be  determined  either  gravimetrically 
or  volumetrically ;  in  the  latter  case  the  excess  of 
hydrogen  peroxide  is  first  removed  by  addition  of 
ferrous  sulphate  and  boiling,  followed  by  treatment 
with  dilute  nitric  acid.  H.  F.  Harwood. 

Use  of  the  iodine  monochloride  end-point  in 
volumetric  analysis.  I.  Titration  of  iodide. 
E.  H,  Sweet.  II.  Titration  of  arsenious  acid 
with  permanganate  and  with  ceric  sulphate. 
E.  H.  Swift  and  C.  H.  Gregory  (J.  Arner.  Chem. 
Soc.,  1930,  52-,  89L-9Q0,  901— 906).— I.  Potassium 
iodide  in  3-5 — A-oM -hydrochloric  acid  may  be  titrated 
accurately  with  potassium  iodate,  potassium"  per¬ 
manganate,-  and;  ceric  sulphate.  The  end-point  is 
attained  very  slowly  at  lower  acidities.  Potassium 
dichromate  requires  S-OTf-hydroehloric  acid.  ’  The 
iodine  first  liberated  is  oxidised,  I2+2HCl-|-0= 


2IC1+H20,  and  the  end-point  determined  by  the 
disappearance  of  iodine  from  5  c.c.  of  carbon  tetra¬ 
chloride  which  have  been  added;  0-03  mg;  of  iodine 
in  50  c.c.  acid  solution  may  be  detected. 

H.  Sodium  arsenite  in  AM -hydrochloric  acid,  to 
which  carbon  tetrachloride  and  5  c.c.  of  0-017Jf -iodine 
monochloride  have  been  added  as  indicator,  is  deter¬ 
mined  accurately  by  potassium  permanganate  and 
ceric  sulphate ;  the  end-point  is  determined  as  above. 
In  the  electrometric  titration,  of  arsenious  acid  with 
ceric  sulphate  the  hydrochloric  acid  should  be  AM 
(cf.  Willard  and  Young,  A.,  192S,  725). 

J.  G.  A.  Griffiths. 

Microscopical  examination  of  precipitates  as 
an  aid  to  precise  analysis.  I.  Determination  of 
sulphates  as  barium  sulphate.  S.  Porov  and 
E.  W.  Netjman  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
45 — 54).— The  precipitation  of  barium  sulphate  under 
varying  conditions  has  been  studied  and  the  pre¬ 
cipitates  so  formed  have  been  examined  micro¬ 
scopically.  The  addition  of  the  sulphate  solution  to 
barium  chloride  gives  better  results  in  the  deter¬ 
mination  of  sulphates  than  those  obtained  by  the 
usual  methods ;  the  contamination  of  the  precipitate 
by  chlorine  is  greater  in  the  reverse  method,  but  this 
is  offset  by  the  solubility  of  the  barium  sulphate.  The 
customary  methods-  tend  to  give  low  results,  and  this 
is  ascribed  to  the  preferential  adsorption  of  sulphate 
ion  rather  than  of  chloride  ion.  No  method  yields 
satisfactory  results  in  the  presence  of  potassium 
nitrate.  The  microscopic  crystals  of  barium  sulphate 
formed  by  the  reverse  method  of  precipitation  are 
much  more  uniform  in  character  in  almost  all  cases 
than  those  obtained  by  other  methods ;  a  number  of 
photomicrographs  of  barium  sulphate  precipitates 
formed  under  different  conditions  are  given.  The 
conclusion  is  also  reached  that  barium  sulphate 
suffers  a  progressive  loss  of  weight  when  heated  at 
959°.  The  following  procedure  for  the  determination 
of  sulphates  is  recommended.  To  a  nearly  boiling 
solution  containing  4 — 8  c.c.  of  3 AT -hydrochloric  acid 
and  5  c.e.  excess  of  barium  chloride  (about  0-13/)  the 
sulphate  solution  is  added  drop-  by  drop,  with  con¬ 
tinual  stirring,,  about  4  min.  being  taken  for  the 
addition.  Conditions  should  be  such,  that  the  weight 
of  barium  sulphate  formed  is  about  0-8  g.,  and  the 
final  volume  of  the  liquid  350  c’.c.  The  whole  is 
digested  for  1  hr.  near  the  b.  p.,  the  precipitate 
filtered,  washed  with  hot  water,  and  ignited  for  1  hr. 
at  800°.  If  iron  is  present  in  the  solution  it  is  advis¬ 
able  to  collect  the  barium  sulphate  shortly  after 
precipitation.  H.  E.  Harwood. 

Reduction  potentiometry.  I.  Determination 
of  selenium,  tellurium,  and  gold.  K.  Someya 
(Z.  anorg.  Chem.,  1930,  187,  337— 361).— The  use  of 
weak  reducing  agents  in  potentiometric  titrations  has 
been  investigated  with  the  object  of  simplifying  the 
process  by  making  it  unnecessary  to  exclude  air. 
Selenium  in  seleuious  acid,  tellurium  in  tellurous;  acid, 
and  gold  in  the  trichloride  may  be  successfully  titrated 
with  potassium  iodide.  The  titration  of  selenium  is 
unaffected,  or  only  slightly  affected,  by  the  presence 
of  tellurium,  copper,  or  iron,  but  gold  must  not  be 
present.  The  presence  of  selenium,  copper,  or  iron 
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makes  the  titration  of  tellurium  impossible.  In  solu¬ 
tions  containing  gold  and  tellurium  both  elements 
may  be  titrated  potentiometrically,  but  the  results 
for  gold  are  not  quite  so  accurate  as  for  tellurium. 
Selenious  acid  may  be  titrated  with  sodium  thio¬ 
sulphate  without  exclusion  of  air  and  between  wide 
limits  of  acidity.  The  titer  is  unaffected  by  the 
presence  of  tellurium  or  alkali  halides,  and  becomes 
too  large  in  the  presence  of  gold.  Selenious  acid  may 
also  be  titrated  with  alkali,  using  a  quinliydrone 
electrode.  M.  S.  Burnt. 

Determination  of  phosphoric  acids.  It.  Hins- 
berg  and  D.  Laszlo  (Biochem.  Z.,  1930,  217,  346 — 
353). — The  mixture  of  ortho-  and  pyro -phosphate  is 
precipitated  as  calcium  salt,  washed  with  70%  alcoholic 
ammonia,  and  determined  colorimetrically  by  Loh- 
mann’s  modification  (A.,  1928,  665,  1054)  of  the 
method  of  Fiske  and  Subbarow.  The  orthophosphate 
is  precipitated  with  magnesia  mixture  and  determined 
in  the  same  way  or  by  titration.  Using  about  1  mg. 
of  each  phosphate,  errors  averaging  1 — 2%  were 
obtained.  It.  V.  Theviann. 

Oxidimetric  determination  of  phosphate  ion. 
L.  Brestak  and  0.  A.  Dafert  (Z.  angew.  Chem., 
1930,  43,  216). — The  phosphate  solution  (5  c.c.)  is 
treated  in  succession  with  30  c.c.  of  a  saturated 
solution  of  recently  recrystallised  sodium  sulphite, 
40  c.c.  of  a  3%  ammonium  molybdate  solution,  and 
62  c.c.  of  20%  sulphuric  acid ;  the  mixture  is  heated 
slowly  to  boiling  and  boiled  gently  until  all  odour 
of  sulphur  dioxide  disappears,  and,  after  cooling,  the 
blue  solution  is  titrated  with  O-OlA-potassium  per¬ 
manganate  solution  (1  c.c.=0-003552  g.  P205).  For 
accurate  results  at  least  T5  g.  of  sodium  sulphite 
must  be  used  for  every  0-01  g.  of  phosphoric  anhydride 
present ;  under  these  conditions  the  phosphomolybdic 
acid  formed  is  reduced  to  the  compound 
H3P04,11Mo03,Mo02,  whereas  the  excess  of  molybdate 
used  is  unaffected  by  the  sulphite.  Iron  and  arsenic 
interfere.  '  A.  It.  Powell. 

Accuracy  of  the  Gutzeit  method  for  the  deter¬ 
mination  of  minute  quantities  of  arsenic.  J.  W. 
Barnes  and  C.  W.  Murray  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  29 — 31). — The  determination  of 
arsenic  in  organic  materials  by  the  Gutzeit  method 
under  ordinary  laboratory  conditions  is  liable  to  a 
probable  error  of  +0-0039  mg.  for  quantities  of 
arsenic  up  to  30  pg. ;  the  error  can  be  reduced  to 
+0-0023  mg.  by  using  as  reference  a  graph  prepared 
from  a  large  number  of  determinations  carried  out  on 
aliquot  parts  of  one  and  the  same  solution.  If  the 
total  arsenic  present  exceeds  4  mg.  the  calomel  method 
of  determination  should  be  used.  Experiments 
showed  that  no  loss  of  arsenic  is  to  be  feared  during 
the  destruction  of  the  organic  material  of  the  sample 
by  the  Kjeldahl  method,  even  although  considerable 
charring  takes  place.  H.  F.  Harwood. 

Determination  of  silica  in  phosphate  rock. 
W.  L.'Hill  and  K.  D.  Jacob.— See  B.,  1930,  372. 

Drop  method  of  qualitative  analysis  for  anions 
containing  the  cyanogen  group.  A.  Schapo- 
valenko  (J.  Russ.  Pliys.  Chem.  Soc.,  1929,  61, 
2101 — 2110). — The  usual  methods  employed  for  the 


analysis  of  anions  containing  the  cyanogen  group  can 
also  be  applied  as  drop  methods.  A  drop  of  ferric  or 
ferrous  iron  solution  is  placed  on  filter-paper,  and  a 
capillary  tube  containing  the  solution  under  examin¬ 
ation  is  drawn  across  the  spot,  which  is  then  moistened 
with  1 — 2Ar-acid;  the  production  of  Prussian  or 
Turnbull’s  blue,  or  of  a  red  coloration,  shows  the 
presence  respectively  of  not  less  than  O-OOlrY-fcrro- 
cyanide,  0-00001Ar-ferricyanide,  or  0-001IV-thiocyan- 
ate.  The  presence  of  cyanide  ion  can  be  demon¬ 
strated  by  applying  a  drop  of  cupric  sulphate  to  a 
drop  of  solution  on  filter-paper,  and  then  adding  a 
drop  of  a  solution  of  benzidine  in  acetic  acid,  when  a 
blue  coloration  appears  at  concentrations  of  cyanide 
above  O-OOOOIA7.  When  ferrocyanide,  ferricyanide 
and  thiocyanate  are  present  together  in  concentrations 
not  below  O-OOIA  the  following  procedure  is  adopted. 
A  drop  of  saturated  lead  nitrate  solution  is  placed  on 
filter-paper  and  the  solution  under  examination  is 
placed  on  this.  A  small  quantity  of  -water  is  placed 
at  the  centre  of  the  spot,  when  insoluble  lead  ferro¬ 
cyanide  remains  at  the  centre,  whilst  fqrricyanide  and 
thiocyanate  are  displaced  to  the  peripheries  of  the 
spot.  On  passing  a  capillary  containing  ferric  iron 
across  the  spot,  and  a  second  capillary  with  ferrous 
iron  at  right  angles  to  the  first  line,  a  blue  coloration 
at  the  peripheries  indicates  ferriej^anide,  and  at  the 
centre  ferrocyanide,  whilst  a  red  coloration  at  the 
peripheries  indicates  thiocyanate.  The  sensitivity 
of  these  reactions  diminishes  with  increasing  con¬ 
centration  of  other  ions.  R.  Truszkowski. 

Determination  of  sodium  hyposulphite.  M. 
Francois  and  (Mlle.)  L.Seguin. — See  B.,  1930,  371. 

Picric  acid  test  for  potassium.  E.  R.  Caley 
(J.  Amer.  Chem.  Soc.,  1930,  52,  953 — 956). — Optimal 
conditions  for  the  detection  of  potassium  as  the 
picrate  have  been  determined.  The  addition  of 
7 — 8  vols.  of  saturated  alcoholic  picric  acid  to  1  vol. 
of  solution  containing  1  part  of  potassium  (preferably 
chloride)  in  1250  parts  yields  a  precipitate  in  30  min. 
Strong  acidity  reduces  the  sensitivity.  Ammonia 
and  more  than  0-004  g.  per  c.c.  of  sodium  interfere. 
Magnesium  and  lithium  do  not  interfere. 

J.  G.  A.  Griffiths. 

Potentiometric  determination  of  barium,  lead, 
and  sulphate.  S.  Mukai  (Bull.  Tech.  Coll.  Kyushu 
Imp.  Univ.,  1929,  4,  17 — 21). — A  platinum  wire  is 
used  as  the  indicator  electrode  and  a  calomel  half -cell 
as  the  other  electrode.  O-lAf-Potassium  chromate 
solution  is  added  to  the  barium  solution  at  30° ;  the 
error  is  0-6%.  For  lead,  0-lJJf-lead  nitrate  is  em¬ 
ployed  ;  irregular  results  are  obtained  with  the 
acetate.  For  sulphate,  0- lJf -potassium  sulphate  is 
precipitated  with  an  excess  of  lead  nitrate,  the  lead 
remaining  in  the  filtrate  being  determined.  The 
error  is  0-55%.  Chemical  Abstracts. 

Use  of  protective  colloids  in  colorimetric 
determination  of  certain  metals  as  lakes  of  dyes. 
W.  E.  Thrun.— See  B.,  1930,  383. 

Micro-determination  of  magnesium.  H.  von 
Euler,  H.  Hellstrom,  and  L>.  Runehjelm  (Z- 
pbysiol.  Chem.,  1930,  187,  127 — 132). — A  spectro- 
photometric  and  a  colorimetric  method  (blue  colour 
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with  1:2:5:  8-tetrahydroxyanthraquinone)  for  the 
micro-determination  of  magnesium  gave  errors  of  36% 
and  6%,  respectively,  for  a  concentration  of  0-01  mg. 
of  magnesium  per  c.c.  J.  H.  Birkinshaw. 

Quantitative  separation  of  zinc  from  magnes¬ 
ium.  H.  L.  Piotrowski  (Przemysl  Chem.,  1930, 
14, 105 — 111). — Zinc  is  precipitated  as  carbonate  from 
solutions  containing  magnesium  and  not  more  than 
about  0-2  g.  of  zinc  by  adding  10%  sodium  carbonate 
solution  until  most  of  the  zinc  is  precipitated,  boiling, 
adding  phenolphthalein,  and  then  adding  more 
carbonate  until  the  solution  becomes  pink.  Potassium 
dichromate  solution  (3%)  is  then  added  until  the 
colour  of  the  solution  changes  sharply  from  pink  to 
yellow.  The  object  of  this  operation  is  to  dissolve 
any  magnesium  carbonate  also  precipitated,  zinc 
carbonate  being  ■  practically  insoluble  in  these  con¬ 
ditions.  The  well-washed  precipitate  is  dissolved  in 
hot  dilute  hydrochloric  acid,  and  sodium  carbonate 
solution  is  added  until  most  of  the  zinc  is  precipitated, 
when  the  suspension  is  filtered  and  the  residue  washed 
with  hot  water.  The  filtrate  and  washings  are 
treated  as  before  with  slight  excess  of  sodium  car¬ 
bonate  and  then  with  dichromate,  the  residue  is  redis¬ 
solved  in  hydrochloric  acid,  excess  of  carbonate  is 
added,  and  the  precipitate  is  filtered  and  washed. 
The  two  filter-papers  containing  zinc  carbonate  are 
then  dried  and  ignited,  and  the  residue  is  weighed  as 
zinc  oxide.  This  method  involves  a  mean  error  of 
d-0-04%.  R.  Truszkowski. 

Colour  reaction  for  zinc,  and  tlie  composition 
of  the  precipitate  obtained  by  the  action  of  potass¬ 
ium  ferrocyanide  on  zinc  salts  in  the  presence  of 
cobalt.  A.  Schachkeldian  (J.  Russ.  Pliys.  Chem. 
Soc.  1929,  61,  2217 — 2220). — Zinc  and  cobalt  are 
precipitated  together  as  a  bulky,  bluish-green, 
amorphous  precipitate  on  the  addition  of  potassium 
ferrocyanide ;  this  precipitate  has  a  composition 
corresponding  with  the  formula  Zn3Co[Fe(CN)G]3. 

R.  Trtjszkowski. 

Nephelometric  determination  of  zinc.  L.  T. 
Fairhall  and  J.  R.  Richardson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  938 — 944). — The  separation  and  deter¬ 
mination  of  zinc  in  ash  of  biological  origin  are 
described.  Zinc  and  copper  are  precipitated  quanti¬ 
tatively,  between  CB  10~2'5  and  10“s,  as  sulphides 
uncontaminated  with  iron.  The  copper  is  separated. 
The  nephelometric  determination  of  T4— 0-5  mg.  of 
zinc  as  ferrocyanide  is  accurate  to  ±0-06  mg.  only 
within  narrow  limits  of  acidity  and  salt  concentration ; 
suitable  values  are  Cn  10~2'3  and  0-0268.3/  with 
respect  to  potassium  chloride.  Maximum  opalescence 
is  attained  in  10  min.  Accuracy  of  comparison  is 
greatest  with  standards  containing  0-20— 0-25  mg.  Zn 
in  50  c.c.  J.  6.  A.  Griffiths. 

Reaction  of  lead.  Ligor  Bey  and  M.  Faillebin 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  225 — 226). — The  lead 
compound  is  added  to  5  c.c.  of  ammonia  (5  c.c.  of 
concentrated  ammonia  solution  to  100  c.c.  of  water) 
and  shaken  for  several  minutes,  when  5  c.c.  of  a  5% 
aqueous  solution  of  resorcinol  are  added.  In  the 
presence  of  lead  a  blue  colour  is  developed;  0-03  g. 
per  litre  can  be  detected,  but  in  very  dilute  solutions 
the  colour  does  not  appear  for  a  considerable  time. 


The  test  is  limited  by  the  fact  that  ammoniacal  solu¬ 
tions  of  resorcinol  themselves  become  yellow  and 
finally  blue  in  the  presence  of  air;  0-1%  of  lead 
sulphate  in  barium  sulphate  can  be  detected. 

J.  A.  Y.  Butler. 

Secondary  precipitation  processes  during  the 
mutual  action  of  lead  chloride  and  sulphuric  acid. 
Z.  Karaoglanov  (Ber.,  1930,  63,  [£],  597 — 603). — 
When  lead  chloride  in  boiling  aqueous  solution  is 
rapidly  precipitated  by  sulphuric  acid,  the  amount  of 
chlorine  in  the  precipitate  diminishes  with  increasing 
dilution,  increases  with  the  amount  of  hydrochloric 
acid  present,  and,  under  like  conditions,  with  the 
quantity  of  precipitated  lead  sulphate.  The  presence 
of  nitric  acid  in  addition  to  hydrochloric  acid  increases 
the  amount  of  chlorine,  which  depends  also  on  the 
amount  of  precipitant.  Hydrogen,  sodium,  ammon¬ 
ium,  and  potassium  chlorides  are  decreasingly  caus¬ 
ative  of  the  presence  of  chlorine  in  the  precipitate. 
If  the  sulphuric  acid  is  added  slowly,  the  precipitate 
contains  rather  more  chlorine  than  with  rapid  addi¬ 
tion;  the  effect  of  addenda  is  almost  unchanged.  If 
precipitation  is  effected  at  the  ordinary  temperature 
more  chlorine  is  present  in  the  lead  sulphate;  it  is 
immaterial  whether  precipitation  is  effected  rapidly 
or  slowly.  If  boiling  sulphuric  acid  is  rapidly  pre¬ 
cipitated  with  lead  chloride,  the  precipitate  contains 
much  more  chlorine  than  when  the  reverse  order  is 
used.  It  increases  with  increase  in  the  amount  of 
hydrochloric  acid,  of  precipitant,  and  of  nitric  acid. 
Sodium,  ammonium,  and  potassium  chlorides  do  not 
occasion  the  presence  of  so  much  chlorine  in  the  pre¬ 
cipitate  as  does  hydrochloric  acid.  Slow  precipitation 
of  boiling  sulphuric  acid  with  lead  chloride  yields  a 
product  with  less  chlorine  than  when  the  action  is 
rapid;  the  amount  of  halogen  is  particularly  high 
when  both  nitric  and  hydrochloric  acids  are  present. 
Precipitation  at  the  ordinary  temperature  gives 
closely  similar  results  except  in  the  presence  of  nitric 
acid.  The  chlorine  is  not  present  in  the  precipitate 
as  a  compound  volatile  when  heated.  Pre-form ed 
lead  sulphate  does  not  adsorb  chlorine  from  solutions 
of  hydrochloric  acid  or  lead  chloride.  The  observ¬ 
ations  are  explained  on  the  basis  of  a  main  change, 
Pb'+S04"=PbS04,  and  a  secondary  process,  2PbCl'+ 
S04"=(PbCl)2S04.  H.  Wren. 

Gravimetric  determination  of  thallium  in 
mouse  poisons.  W.  Lepper. — See  B.,  1930,  304. 

Determination  of  small  amounts  of  copper  in 
the  presence  of  iron.  L.  J.  Chalk  (Analyst,  1930, 
55,  187—191). — Copper  may  be  determined  in  a 
biological  solution  (35  c.c.)  containing  up  to  0-1  mg. 
Cu  by  rendering  slightly  alkaline  with  sodium  hydr¬ 
oxide,  adding  sufficient  lY-suIphuric  acid  to  dissolve 
the  ferric  hydroxide  in  the  cold,  followed  by  1  c.c. 
of  10%  tartaric  acid  solution,  0-5  c.c.  of  pyridine, 
and  5  c.c.  of  chloroform.  The  whole  is  made  up  to 
50  c.c.,  shaken,  the  chloroform  layer  poured  into  a 
Nessler  glass,  and  the  liquid  compared  colorimetrically 
■with  a  standard  prepared  in  a  similar  manner.  This 
method  is  not  applicable  in  the  presence  of  more  than 
1  mg.  of  ferrous  iron,  and  if  iron  is  present  in  the 
original  solution  the  analysis  should  be  completed 
within  a  short  time  of  adding  the  tartaric  acid  and 
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the  amount  of  pyridine  limited  to  5  c.c.  Acetates 
must  be  absent.  Cobalt,  nickel,  and  silver  cause 
interference,  and  in  the  presence  of  lead  and  barium 
hydrochloric  aoid  should  be  substituted  for  sulphuric. 
Mercurous  and  ferrous  salts  must  be  oxidised  before 
the  determination  is  made.  The  method  is  slightly 
less  sensitive  than  that  of  Callan  and  Henderson  (cf. 
this  vol.,  53).  D.  G.  Hewer. 

Determination  of  copper  in  organic  matter. 
E.  Cherbultez  and  S.  Axsbacher  (Helv.  Chim.  Acta, 
1930,  13,  1S7 — 194). — -Minute  quantities  of  copper 
present  in  organic  matter  may  be  determined  by 
destroying  the  latter  with  sulphuric  and  perchloric 
acids  in  presence  of  nitric  acid  (cf.  A.,  1929,  898), 
precipitating  copper  as  sulphide  from  the  sulph¬ 
uric  acid  solution  obtained,  redissolving  in  nitric 
acid,  and  titrating  with  nitroso-chromotropic  acid 
(cf.  Brenner,  A.,  1920,  ii,  194).  Quantities  of  20  y 
may  be  titrated  in  this  way  with  an  accuracy  of 
0-5  y  (y=10~®  g.).  The  influence  of  the  presence  of 
other  metals  has  been  determined.  Silver,  arsenic, 
antimony,  and  bismuth  have  no  influence  on  the 
titration.  Mercury,  lead,  cadmium,  and  tin  affect 
the  result  only  slightly  when  present  in  amount  equal 
to  that  of  the  copper.  When,  however,  their  con¬ 
centration  is  ten  times  that  of  the  copper,  mercury 
and  lead  Cause  an  error  of  10%,  cadmium  6-5%,  and 
tin  —2-2%.  The  method  is  suitable  for  use  in 
biological  investigations.  M.  S.  Burr. 

Potentiometric  determination  of  copper  with¬ 
out  the  use  of  a  calomel  electrode,  and  the 
solubility  product  of  copper  hydroxide.  R. 
Tomii,  E.  Okabe,  and  S.  Takeda  (Bull.  Dept.  Appl. 
Cliem.  Waseda  Univ.,  Japan,  1929,  9,  6 — 12). — In  the 
titration  of  copper  sulphate  with  sodium  hydroxide  a 
capillary  tube  containing  a  thin  copper  wire  and  a 
glass  tube  around  which  a  copper  wire  is  wound  are 
employed  as  electrodes.  The  use  of  gelatin  in  the 
capillary  tube  ensures  a  smooth  titration  curve.  The 
solubility  product  of  cupric  hydroxide  is  3-72  xl0~10. 

Chemical  Abstracts. 

Determination  of  aluminium  by  means  of 
hydrazine  carbonate  in  the  presence  of  man¬ 
ganese.  J.  Lukas  and  A.  Jilek  (Coll.  Czech.  Chem. 
Comm.,  1930,2, 113 — 119). — The  solution  is  neutralised 
with  ammonia,  avoiding  a  precipitate,  diluted  to 
200  c.c.,  and  treated  With  1  g.  of  ammonium  nitrate 
and  2  c.c.  of  hydrazine  carbonate  solution.  After 
4  hrs.  the  precipitate  is  collected,  washed  with  hot 
water,  and  redissolved  in  1  :  1 -hydrochloric  acid.  Re- 
precipitation  of  the  alumina  is  effected  as  before  and 
the  second  precipitate  is  ignited  and  weighed.  Man¬ 
ganese  is  precipitated  from  the  combined  filtrates  as 
manganese  ammonium  phosphate.  A.  R.  Powell. 

Dehydration  of  analytical  precipitates  by 
ignition.  W.  Miehr,  P.  Koch,  and  J.  Kratzert 
(Z.  angew.  Chem.,  1930, 43,  250 — 254). — The  dehydra¬ 
tion  of  aluminium  hydroxide  on  heating,  with  form¬ 
ation  of  crystalline  corundum,  has  been  investigated, 
the  progress  of  the  reaction  being  followed  by  (a) 
weighing,  ( b )  determination  of  tho  hygroscopic  nature 
of  the  ignited  precipitate,  (c)  formation  of  lake  with 
alizarin,  ( d )  Debye-Scherrer  X-ray  diagrams.  Alumina 
ignited  at  temperatures  between  900°  and  1150°  still 


contains  water,  and  is  markedly  hygroscopic  ;  ignition 
at  1200°  yields  an  oxide  which  is  still  hygroscopic,  but 
the  results  obtained  are  adequate  for  analytical  pur¬ 
poses.  After  ignition  at  1300—1350°  the  resulting 
alumina  is  anhydrous  and  non-hygroscopic.  The 
authors  consider  that  failure  to  comply  with  the  above 
conditions  for  the  ignition  temperature  are  liable  to 
cause  a  positive  error  of  0-8 — -3  0%  in  the  determin¬ 
ation  of  alumina.  In  the  determination  of  aluminium 
as  the  phosphate,  the  precipitate  must  be  ignited  to 
constant  weight  at  1200 — -1300° ;  higher  temperatures 
must  not  be  employed,  as  loss  results  through  volatil¬ 
isation  of  phosphoric  acid.  A  good  blowpipe  is 
adequate  to  effect  the  dehydration  of  silica  pre¬ 
cipitates,  and  the  ignited  silica  is  not  markedly 
hygroscopic.  H.  E.  Harwood. 

Determination  and  separation  of  rare  earths 
from  other  metals.  XVIII.  Determination  of 
indium  and  its  separation  from  monoxides  and 
sesquioxides.  L.  Moser  and  E.  Siegmann 
(Monatsh.,  1930,  55, 14 — 24). — Contrary  to  the  experi¬ 
ence  of  Meyer  (Annalen,  1869,  150,  153),  In(OH)3  is 
quantitatively  precipitated  from  hot  solution  by 
ammonia  in  the  presence  of  ammonium  chloride  and 
on  heating  is  quantitatively  converted  into  the  sesqui- 
oxide,  which  is  not  hygroscopic  (cf.  Thiel  and  Luok- 
mann,  A.,  1928,  852).  Indium  is  quantitatively  pre¬ 
cipitated  from  solutions  of  its  salts  by  hexamethylene¬ 
tetramine  and  also  by  10%  potassium  cyanate  solution 
(added  until  alkaline  to  methyl-orange)  in  the  presence 
of  ammonium  salts  as  In(0H)3.  It  is  also  precipitated 
in  0-03 — 0  05iV-hydrochloric  acid  solution  by  hydrogen 
sulphide  as  In2S.),  which  is  weighed  after  heating  at 
350 — 400°  and  tlicn  allowing  to  cool  in  a  current  of 
hydrogen  sulphide.  The  separation  of  indium  from 
other  metals,  present  in  varying  proportions,  is 
described.  It  is  separated  from  zinc  and  from  nickel 
by  precipitation  with  potassium  cyanate  in  slightly 
acid  solution  in  the  presence  of  ammonium  chloride 
(if  the  ratio  of  zinc  to  indium  exceeds  10  this  process 
must  be  repeated) ;  from  cobalt,  by  adding  potassium 
cyanide  to  the  neutral  solution  until  the  precipitate 
has  dissolved,  then  a  little  10%  potassium  cyanate 
solution  and  heating  to  boiling,  when  In(OH)3  is 
thrown  down  (precipitation  must  be  repeated  if  the 
ratio  of  cobalt  to  indium  is  greater  than  10) ;  from 
manganese,  by  passing  hydrogen  sulphide  into  the 
boiling  solution  containing  ammonia  and  acetic  acid 
and  weighing  as  In^S3 ;  from  aluminium,  by  adding 
sulphosalicylic  acid  followed  by  ammonium  carbonate 
until  neutral  (methyl-orange)  and  a  little  acetic  acid, 
and  precipitating  with  hydrogen  sulphide ;  from  iron 
(ferric),  by  treating  the  0-03— 0-05IV-hydrochloric  acid 
solution  with  hydrogen  sulphide  at  70°  during  2  hrs. ; 
and  from  chromium,  by  precipitation  as  In(OH)3  with 
potassium  cyanide  in  slightly  alkaline  solution  (methyl- 
orange).  :  A.  I.  Vogel. 

Separation  and  determination  of  gallium.  I. 
S.  Ato  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1930,  12,  225 — 229). — The  solution  of  the  chloride  or 
nitrate  is  evaporated  to  dryness  to  remove  acid,  and 
the  residue  is  dissolved  in  10  c.c.  of  6X-acetic  acid 
and  100  c.c.  of  water.  Ten  c.c.  of  a  10%  solution  of 
camphoric  acid  in  alcohol  or  acetone  are  added,  and 
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the  whole  id  heated  for  10  min.  at  100°.  The  resulting 
precipitate  is  filtered,  washed  with  0-6iV'-acetic  acid, 
ignited,  and  weighed  as  Ga203.  If  gallium  alone  is 
present  in  the  solution  under  examination  the  pre¬ 
cipitation  can  preferably  take  place  in  an  aqueous 
solution  without  previous  addition  of  acetic  acid,  as 
filtration  is  more  easily  carried  out  under  these  con¬ 
ditions.  The  method  affords  a  separation  of  gallium 
from  numerous  other  metals,  but  indium,  iron,  and  a 
few  other  elements  are  also  quantitatively  precipitated 
by  camphoric  acid.  H.  F.  Harwood. 

Comparison  of  certain  hydrogen-ion  indicator 
electrodes  in  the  presence  of  ferric  iron.  L.  W. 
Elder,  jun.  (Amer.  Electrochem.  Soc.,  May,  1930. 
Advance  copy,  11  pp.).— A  comparative  study  has 
been  made  of  the  behaviour  of  platinum-hydrogen, 
platinum-air,  antimony,  and  glass  electrodes  in  the 
titration  of  acid  solutions  of  ferric  chloride,  of  ferrous 
chloride,  and  of  mixtures  of  these  two  salts  with 
sodium  hydroxide  solution.  When  only  ferrous  iron 
is  present  all  the  electrodes  except  the  air  electrode 
give  practically  congruent  titration  curves.  When 
ferric  iron  is  present  the  only  electrode  which  gives 
potentials  corresponding  with  the  hydrogen-ion  con¬ 
centration  throughout  the  titration  is  the  glass  elec¬ 
trode.  The  antimony  electrode  exhibits  more  positive 
potentials,  especially  in  the  earlier  stages  of  the 
titration,  probably  owing  to  the  presence  of  quinque- 
valent  antimony  in  the  solution.  With  the  gas  elec¬ 
trodes  the  potential  during  the  earlier  stages  is  highly 
positive,  the  hydrogen  electrode  clearly  acting  as  an 
oxidation-reduction  electrode  under  these  conditions. 
Nevertheless,  all  the  electrodes  except  the  air  elec¬ 
trode  give  closely  similar  potentials  just  before  the 
first  point  of  inflexion,  which  corresponds  with  the 
precipitation  of  ferric  iron!  Whichever  electrode  is 
used,  this  point  of  inflexion  occurs  slightly  too  late, 
but  this  error  is  least  with  the  hydrogen  electrode. 
Small  errors  are  also  observed  in  the  position  of  the 
second  point  of  inflexion,  which  corresponds  with 
the  precipitation  of  ferrous  iron.  These  errors  are 
attributed  to  the  adsorption  of  alkali  by  the  pre¬ 
cipitates  and  to  the  oxidation  of  ferrous  hydroxide 
during  the  first  stages  of  its  precipitation.  From 
the  titration  data  the  solubility  products  of  ferrous 
and  ferric  hydroxide  are  calculated  to  be  4-8  x  10-18 
and  3xl0-38  tb  4X10-30,  respectively. 

H.  J.  T.  Ellingham. 

Colorimetric  determination  of  cohalt  alone 
and  in  presence  of  nickel.  E.  S.  Tomula 
(Suomen  Kern.,  1929,  2,  72 — 80). — Deep  blue  alkali 
cobaltotetrathiocyanate  is  employed  for  purposes  of 
colorimetric  comparison  with  a  standard.  The  in¬ 
fluence  of  methyl  or  ethyl  alcohol  and  of  acetone  on 
the  colour  intensity  was  observed  (cf.  Ditz,  A.,  1901, 
ii,  284),  and  the  conditions  necessary  for  maximum 
intensity  were  ascertained.  The  solution  for  analysis 
must  have  a  cobalt  concentration  not  exceeding 
0-02  mol.  per  litre;  100  c.c.  of  this  solution  should 
contain  5  g.  of  ammonium  thiocyanate  and  50  c.c. 
of  acetone,  and  the  standard  must  contain  the  same. 
The  content  of  nickel  must  not  exceed  that  of  the 
cobalt  except  in  very  dilute  solutions. 

S.  K.  Tweedy. 


Phyto-microchemical  detection  of  nickel,  and 
its  occurrence  in  plants.  A.  Martini  (Mikrochem., 
1930,  8,  41 — 45).— The  author  claims  to  have  detected 
the  presence  of  nickel  mierochemically  in  a  large 
number  of  plants  by  means  of  the  reaction  with 
caesium  chloride  and  sodium  selenite,  crystals  of  the 
compound  Gs2[Ni(So03)2]  being  formed. 

H.  F.  Harwood. 

Rapid  iodometric  determination  of  chromium 
as  chromate  in  presence  of  organic  substances. 
F.  Feigl,  K.  Klanfer,  and  L.  Weidenfeld  (Z.  anal. 
Chem.,  1930,  80,  5—12;  cf.  B.,  1930,  159)— The 
removal  by  boiling  of  the  excess  of  hydrogen  peroxide 
from  chromate  solutions  which  have  been  oxidised  by 
hydrogen  peroxide  and  alkali  is  practically  impossible 
in  the  presence  of  certain  organic  substances,  such  as 
gelatin.  The  method  of  Kubelka  and  Wagner  (B., 
1926,  683),  whilst  yielding  good  results,  is  tedious, 
and  a  simpler  and  more  rapid  process  has  now  been 
devised.  After  oxidation  of  the  chromium,  5  c.e,  of 
a  5%  solution  of  nickel  nitrate  are  added,  the  liquid 
is  boiled  for  3  min.,  cooled,  and  potassium  iodide 
added ;  after  acidification  with  hydrochloric  acid  the 
liberated  iodine  is  titrated  as  usual.  Quite  small 
amounts  of  nickel  salts  (5—8  mg.)  are  sufficient  to 
effect  complete  decomposition  on  boiling  of  large 
quantities  of  hydrogen  peroxide,  even  in  the  presence 
of  organic  matter.  If  bromine  and  alkali  have  been 
employed  to  convert  the  chromium  salt  into  chromate 
the  excess  of  the  oxidising  agent  may  bo  easily 
removed  by  the  addition  of  potassium  thiocyanate 
solution,  cyanate,  sulphate,  and  bromide  being 
formed.  The  cooled  solution  is  then  titrated  as  usual 
after  addition  of  potassium  iodide  and  acidification 
with  2A7-sulphuric  acid.  H.  F.  Harwood. 

Analysis  of  chromite  and  determination  of 
chromium.  I.  Majdel.— Sec  B.,  1930,.  330. 

Gravimetric  determination  Of  tungsten  in  the 
presence  of  .  vanadium.  A.  Jilek  and  J.  Lukas 
(Chem.  Listy,  1930,  24,  73 — 83).— The  solution  con¬ 
taining  tungstate  and  vanadate  is  neutralised  with 
hydrochloric  acid,  1  c.c.  of  which  is  then  added 
together  with  0-5  g.  of  hydroxylamine  hydrochloride. 
The  solution  is  now  diluted  to  100  c.c.,  and  boiled 
until  a  blue  coloration  appears.  One  c.c.  of  hydro¬ 
chloric  acid  is  added,  the  solution  is  again  diluted  to 
200  c.c.,  10  c.c.  of  2%  arsenic  acid  are  added,  and  the 
solution  is  brought  to  boiling,  when  20  c.c.  of  2% 
quinine  hydrochloride  solution  are  rapidly  added  with 
shaking.  The  solution  is  left  for  10 — 12  hrs.  with 
occasional  agitation,  when  the  precipitate,  having  the 
approximate  composition  (C29H?402N2)3,As04,  12W03, 
is  collected,  and  washed  first  with 200  c.c.  of  a  solution 
containing  2  c.c.  of  hydrochloric  acid,  2  c.c.  of  2% 
arsenic  acid,  and  4  c.c.  of  2%  quinine  hydrochloride, 
and  then  with  200  c.c.  of  a  similar  solution  without 
arsenic  acid.  The  dry  precipitate  is  ignited  together 
with  the  filter-paper,  the  residue  is  moistened  with 
nitric  acid,  and  ignition  is  continued  to  constant 
weight,  when  the  residue  is  assumed  to  be  W03.  This 
method  gives  good  results  for  quantities  of  not  more 
than  0-2  g.  of  W03  and  of  V205.  Where  the  quantity 
of  either  oxide  exceeds  0-1  g.  double  precipitation  is 
recommended  in  order  to  ensure  absence  of  adsorbed 
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vanadium  from  the  quinine  precipitate.  Vanadium 
in  the  filtrate  is  determined  in  the  following  way  :  the 
filtrate  is  evaporated  to  dryness,  10  c.c.  of  concen¬ 
trated  sulphuric  acid  are  added  to  the  residue,  which 
is  further  heated  at  100°  in  the  presence  of  copper 
sulphate.  The  acid  solution  is  diluted,  and  vanadium 
is  reduced  by  boiling  with  sulphurous  acid.  Copper 
and  arsenic  are  now  removed  by  means  of  hydrogen 
sulphide,  excess  of  which  is  removed  by  boiling.  The 
solution  is  then  rendered  slightly  alkaline,  and  vanad¬ 
ium  is  converted  into  vanadate  by  boiling  with 
hydrogen  peroxide,  excess  of  which  is  destroyed  at  100°. 
Vanadium  is  then  precipitated  with  mercuric  nitrate, 
and  the  precipitate  is  ignited  and  weighed  as  V205. 

R.  Truszkowski. 

Separation  of  uranium  from  zirconium, 
tantalum,  niobium,  titanium,  iron,  manganese, 
lead,  tin,  copper,  nickel,  and  chromium.  D. 
Guimaraes  (Ann.  Acad.  Brasil.  Sci.,  1929,  1,  198 — 
200). — The  need  for  a  complete  separation  of  uranium 
from  admixtures  with  other  elements  when  employing 
the  uranium  content  as  the  basis  of  calculation  of  the 
ago  of  a  mineral  is  emphasised,  and  a  new  method  of 
separation  is  described.  The  metals  are  precipitated  by 
ammonia  solution,  and  the  uranium  is  redissolved 
by  addition  of  bromine  water,  dilute  ammonium 
nitrate  solution  being  used  for  washing  the  precipitate. 
After  boiling  off  the  excess  of  bromine,  lead,  tin,  etc. 
are  precipitated  by  hydrogen  sulphide,  and  a  slight 
excess  of  sodium  carbonate  solution  is  added  to  remove 
traces  of  iron,  manganese,  and  aluminium.  The 
filtrate  is  then  acidified  and  boiled  to  remove  carbon 
dioxide,  and  the  uranium  is  reprecipitated  with 
ammonia.  This  final  precipitation  may  be  repeated 
several  times  to  remove  traces' of  the  alkali  metals, 
and  the  precipitate  is  ultimately  ignited  and  weighed. 

H.  F.  Gillbe. 

Use  of  phenolic  acids  in  the  detection,  separ¬ 
ation,  and  determination  of  metals.  IV.  Colori¬ 
metric  detection  of  titanium.  P.  N.  Das -Gotta 
(J.  Indian  Chem.  Soc.;  1929,  6,  855 — 863). — The 
actions  of  tannic,  gallic,  and  resorcylic  acids  on 
titanium  salt  solutions,  followed  by  the  addition  of 
sodium  acetate,  have  been  studied.  Of  these  only 
gallic  acid  is  suited  for  the  determination  of  titanium. 
Using  gallic  acid  or  gallic  acid  and  sodium  acetate, 
an  absolute  amount  of  3  X 10-6  g.  of  titanium  can  be 
detected  by  a  pale  yellow  or  pale  greenish-yellow 
coloration  in  a  volume  not  exceeding  4 — 5  c.c.,  even 
in  the  presence  of  other  metals.  In  presence  of 
vanadium,  sulphurous  acid  must  be  added  before  the 
reagent,  with  uranium  present  dilute  ammonium 
acetate  or  acetic  acid  is  added  after  the  sodium 
acetate,  and  in  presence  of  tungsten  hydrogen  per¬ 
oxide  is  added  before  the  test,  changing  the  colour 
to  pale  violet.  Gallic  acid  in  sulphuric  acid  may  be 
used  to  detect  titanium  in  presence  of  molybdenum. 
In  each  case  other  coloured  ions,  with  the  exception 
of  nickel,  cobalt,  and  small  quantities  of  chromium, 
interfere  with  the  test.  In  the  presence  of  ferrous 
iron,  syrupy  ammonium  acetate  is  poured  into  the 
bottom  of  the  solution.  A  small  yellow  layer  at  the 
junction  enables  6  X  10~c  g.  of  titanium  to  be  detected. 
Alkali  phosphates  reduce  the  sensitivity  to  one  half, 
and  excess  of  ammonium  chloride  causes  turbidity 


on  keeping.  Fluoride  should  not  be  present  during 
the  test.  J.  W.  Smith. 

Determination  of  small  amounts  of  titanium 
in  alloy  steels.  H.  Mathesius. — See  B.,  1930,  330. 

Selenious  acid  as  a  specific  reagent  for  the 
determination  and  separation  of  bismuth  and 
titanium.  R.  Berg  and  M.  Teitelbaum  (Z.  anorg. 
Chem.,  1930,  189,  101 — 112). — If  an  approximately 
5%  solution  of  selenious  acid  is  added  slowly  to  a 
0-25 — 0-33.V-bisinuth  nitrate  solution  with  warming 
until  in  excess  and  the  whole  is  then  boiled,  the  bis¬ 
muth  is  precipitated  quantitatively  as  the  selenate, 
and  can  be  weighed  either  as  the  anhydrous  selenate 
after  drying  at  100 — 105°,  or  as  bismuth  oxide  after 
ignition,  or  may  be  determined  volumetrically  (A., 
1928,  383).  Under  these  conditions  zinc,  cadmium, 
copper,  cobalt,  nickel,  manganese,  aluminium,  magnes¬ 
ium,  calcium,  and  beryllium  remain  in  solution,  and 
by  double  precipitation  a  satisfactory  separation  from 
lead  is  also  obtained.  Large  quantities  of  sulphate 
ions  should  be  absent.  Titanium  can  be  quantitatively 
precipitated  in  the  cold  from  a  hydrochloric  acid  solu¬ 
tion  not  more  than  0-2 N  in  respect  of  acid,  the  pre¬ 
cipitate  being  converted  into  the  dioxide  by  ignition 
and  weighed  as  such.  Titanium  can  be  satisfactorily 
separated  in  this  way  from  even  large  amounts  of 
aluminium,  and  also  from  manganese,  nickel,  cobalt, 
magnesium,  calcium,  and  beryllium,  but  uranium  and 
chromium  are  strongly  adsorbed  and  zirconium  and 
thorium  are  precipitated  at  the  same  time.  If  zinc 
is  present,  precipitation  should  be  carried  out  very 
slowly,  and  ferric  iron  must  be  reduced  with  hypo¬ 
sulphite  prior  to  the  addition  of  selenious, acid,  other¬ 
wise  ferric  selenate  is  precipitated.  R.  Ctjthill. 

Apparatus  for  making  single-crystal  wire. 
S.  Sunaga  (J.  Study  Metals,  Japan,  1929,  6,  117 — 
123). — A  needle  dipping  into  the  molten  metal  is 
raised  with  uniform  speed.  Requirements  regarding 
material  and  velocity  are  recorded.  A  circular  section 
is  obtained  by  the  use  of  a  die.  Single  crystals  of 
bismuth,  tin,  and  cadmium,  and  of  bismuth-lead  and 
mercury-cadmium  alloys  have  been  thus  prepared. 

Chemical  Abstracts. 

Modification  of  adiabatic  micro-calorimetry. 
W.  Swientoslawski  (J.  Chim.  phys.,  1930,  27,  96 — 
97). — An  account  is  given  of  modifications  in  the  con- , 
struction  of  a  micro-calorimeter  already  described 
(Swientoslawski  and  Dorabialska,  A.,  1927,  1163). 

C.  W.  Gibby. 

Isothermal  determination  of  small  positive 
heat  effects.  A.  Wassermann  (Z.  physikal.  Chem., 
1930,  146,  409 — 417). — A  calorimeter  is  described  for 
determining  small  positive  heat  effects  by  von  War- 
tenberg’s  isothermal  method  (A.,  1926,  909),  using  the 
negative  heat  of  dilution  of  concentrated  ammonium 
nitrate  solution  as  compensator.  The  calibration  of 
the  calorimeter  by  the  heat  of  dissolution  of  lithium 
chloride  is  also  described.  The  accuracy  of  the 
method  increases  with  the  amount  of  heat  to  be 
measured.  M.  S.  Burr. 

Sodium  peroxide  as  a  fusion  medium.  S.  W. 
Parr  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  10—12).— 
The  use  of  sodium  peroxide  in  calorimetric  determin- 
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ations  is  discussed,  and  an  improved  type  of  jacket  for 
the  fusion  cup  is  described ;  lead  gaskets  are  preferable 
to  rubber  ones  in  the  apparatus,  as  the  latter  may  give 
rise  to  explosions.  It  is  recommended  to  employ 
potassium  perchlorate  of  a  standardised  degree  of  fine¬ 
ness  as  an  accelerator  with  the  peroxide,  and  the 
necessary  correction  factors  for  this  are  indicated. 
The  need  for  using  a  thermometer  of  proved  accuracy 
in  the  determinations  is  also  emphasised. 

H.  F.  Harwood. 

Small  gas-fired  laboratory  furnace.  F.  H. 
Norton  and  C.  L.  Norton,  jun.  (J.  Amer.  Ceram. 
Soc.,  1930,  13,  161 — 166).— The  construction  of  a 
small  furnace  which  is  heated  by  an  ordinary  Melcer 
burner  is  described.  High  temperatures  can  be 
attained  rapidly  and  maintained  steadily.  The  per¬ 
formance  of  the  furnace  is  largely  due  to  the  use  of  a 
pure  kaolin  refractory,  which  is  made  highly  porous  to 
act  as  an  insulator  as  well  as  a  refractory.  The 
properties  of  this  material  are  given.  F.  Salt. 

Mounting  media  for  microscopic  work.  J.  M. 
Preston  (Nature,  1930, 125,  563). — A  medium  giving 
w=T42  when  liquid  and  »=l-47  and  suitable  for 
unstained  cellulose  materials  is  obtained  from  cellulose 
nitrate  25%,  triacetin  25%,  and  methyl  ethyl  ketone 
50  % .  Cellulose  acetate  can  replace  the  nitrate,  giving 
lower  values  for  n.  L.  S.  Theobald. 

Continuous  automatic  purification  of  mercury. 
J.  Corbiere  (Bull.  Soc.  chiin.,  1930,  [iv],  47,  331 — 
332). — The  mercury  is  lifted  by  suction  and  falls 
through  a  column  of  dilute  nitric  acid.  It  collects  in  a 
reservoir,  whence  it  is  drawn  up  into  an  electrically- 
hetaed  still-head,  the  current  being  cut  off  automatic¬ 
ally  if  the  level  in  the  reservoir  falls  too  low. 

C.  W.  Gibby. 

Self-balancing  potentiometer.  F.  Moore  (Rev. 
Sci.  Instr.,  1930,  1,  125 — 139).— The  design  of  a  self¬ 
balancing  potentiometer  is  described  in  detail. 

C.  W.  Gibby. 

Calibration  of  conductivity  apparatus.  I.  W. 
Warn  (J.  Physical  Chem.,  1930,  34,  885— 886).— A 
short  method  of  calibrating  the  bridge  used  in  con¬ 
ductivity  apparatus  is  described  and  is  compared  with 
the  standard  method.  L.  S.  Theobald. 

Low-pressure  tensimeter.  K.  C.  D.  Hickman 
( J.  Physical  Chem.,  1930,  34,  627 — 636). — An  appar¬ 
atus  for  the  determination  of  vapour  pressures  between 
0-05  mm.  and  1  atm.  is  described.  Vapour  pressure- 
temperature  curves  for  numerous  substances,  especially 
the  phthalic  esters,  are  reproduced.  The  apparatus 
is  well  suited  for  use  with  gasolines  or  -with  heavy 
lubricating  oils.  L.  S.  Theobald. 

Purification,  properties,  and  uses  of  certain 
high-boiling  organic  liquids.  K.  C.  D.  Hickman 
and  C.  R.  Sanford  (J.  Physical  Chem.,  1930,  34, 
637 — 653). — Apparatus  and  methods  for  the  vacuum 
distillation  of  high-boiling  liquids  are  described. 
Butyl  phthalate  and  butyl  benzyl  phthalate  can 
replace  mercury  in  the  Langmuir  condensation  pump 
and  a  laboratory  type  of  pump  utilising  these  liquids 
is  described.  A  number  of  lubricants  which  prevent 
the  adhesion  of  mercury  to  glass  is  described  and  an 
explanation  of  such  adhesion  is  advanced. 

L.  S.  Theobald. 


Automatic  pipette  filler.  H.  James  (Chemist- 
Analyst,  1930,  19,  No.  1,  20— 21).— A  rubber  bulb  is 
attached  to  the  arm  of  a  distillation  flask  which 
carries  a  cork  bored  to  allow  free  insertion  of  the 
pipette  up  to  the  bulb,  the  liquid  being  contained  in 
the  bulb  of  the  flask.  Chemical  Abstracts. 

Filtration  pipette  for  spot  indicator  tests. 
E.  R.  Caley  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  77). — 
A  device  for  the  simultaneous  filtration  and  'with¬ 
drawal  of  a  fevr  drops  of  liquid  from  a  solution  con¬ 
taining  a  precipitate  in  suspension  is  described. 

H.  F.  Harwood. 

Weight  burette.  H.  B.  Friedman  and  V.  K. 
LaMer  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  54). — A 
modified  form  of  the  Ripper  weight  burette,  which 
possesses  several  advantages  over  the  usual  type,  is 
described.  H.  F.  Harwood. 

Receiver  for  vacuum  distillation.  G.  A.  R. 
Kon  (J.C.S.,  1930,  182 — 183). — A  compact  receiver 
having  only  two  taps  is  described  and  figured. 

S.  K.  Tweedy. 

Absolute  micromanometer  depending  on 
electrostatic  compensation.  P.  Brioout  (Compt. 
rend.,  1930, 190,  733 — 735). — The  micromanometer  is 
based  on  the  fact,  already  made  use  of  by  Knudsen 
(A.,  1911,  ii,  188),  that  a  light  metal  plate  placed 
between  two  parallel  plates  maintained  at  temper¬ 
atures  Tx,  T2  in  a  gas  at  pressure  p  and  temperature  T 
is  subjected  to  a  force  per  cm.2  of  p(T2l— T1i)j2TK 
This  force  is  balanced  electrostatically.  The  instru¬ 
ment  is  fully  described,  and  is  sensitive  to  pressures 
of  from  10-2  to  10-3  baryes.  C.  A.  Silberrad. 

Laboratory  labour-saving  devices.  H.  Weber 
(Chem.  Fabr.,  1930,  69 — 71). — Ingenious  devices  for 
cooling,  for  supplying  liquid  continuously  to  a  rela¬ 
tively  small  evaporating  vessel,  for  continuously 
supplying  liquid  for  washing  slimy  and  troublesome 
precipitates,  and  for  automatically  filling  pipettes  and 
burettes  are  described.  S.  I.  Levy. 

Edelhauser’s  extraction  apparatus.  Anon. 
(Chem.-Ztg.,  1930,  54,  156). — A  simpler  form  of  the 
Twisselmann  apparatus,  by  means  of  -which  the 
solvent  after  extraction  is  completed  is  distilled  with¬ 
out  loss  and  without  dismounting  the  condenser  into  a 
separate  receiver,  is  described.  S.  I.  Levy. 

Concentrating  dialyser.  H.  S.  Simms  (J.  Exp. 
Med.,  1930,  51,  319 — 326). — Collodion  bags  are  sur¬ 
rounded  by  flowing  water  under  reduced  pressure.  A 
litre  of  fluid  can  be  concentrated  to  a  few  c.c.  in  this 
way  in  3 — 4  firs.  E.  Boyland. 

Laboratory  fractionating  column.  J.  Clemens 
(Chem.  Fabr.,  1930,  95—96). — The  apparatus  consists 
of  (1)  a  preliminary  expansion  tube  packed  with  glass 
rods,  (2)  a  vertical  6-bulb  column  with  condenser 
jacket,  the  cooling  water  flowing  downwards,  (3)  a 
siphon  tube  returning  condensate  to  the  distillation 
and  leading  the  vapour  to  a  second  6-bulb  column 
similar  to  the  first.  The  counter-current  cooling  is 
claimed  to  give  very  sharp  fractionation. 

C.  Irwin. 

Development  and  application  of  laboratory 
apparatus  for  the  extraction  of  solid  and  liquid 
materials.  P.  H.  Prausnitz  (Arch.  Pharm.,  1930, 
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268, 176—184). — A  review  of  published  methods,  with 
special  reference  to  improvements  involving  the  use  of 
sintered  glass  filter-plates.  H.  E.  E.  Notton. 

Condensation  pumps.  K.  C.  D.  Hickman  and 
C.  R.  Sanford  (Rev.  Sci.  Instr.,  1930, 1,  140 — 163).— 
The  construction  of  mercury  condensation  pumps  is 
reviewed  historically.  Experiments  are  described 
dealing  with  the  use  of  organic  liquids  of  high  b.  p. 
instead  of  mercury,  in  pumps  of  vaxious  designs. 
Only  higher  hydrocarbons  and  esters  of  phthalic  acid 
were  found  satisfactory.  The  phthalates,  particularly 
butyl  benzyl  and  di-Ji-butyl  phthalate,  are  more  satis- 
factorjr  than  hydrocarbons,  since  the  latter  give  lower 
speeds  and  decompose  on  continuous  usage.  Phthal¬ 
ates  tend  to  give  phthalic  anhydride  on  starting  up,  and 
attack  metal  on  prolonged  boiling.  C.  W.  Gibby. 

Automatic  recording  of  the  infra-red  at  high 
resolution.  F.  S.  Brackett  and  E.  D.  McAlister 
(Rec.  Sci.  Instr.,  1930,  1,  181 — 193).— The  construc¬ 
tion  of  a  spectrometer  of  the  Littrow  type  with  photo¬ 
graphic  recording  is  described.  Stability  is  obtained 
by  placing  the  hot  junction  of  the  thermocouple  in  a 
hollow  enclosure  the  temperature  of  which  is  that  of  the 
cold  junction.  The  most  satisfactory  thermocouples 
were  of  bismuth  and  bismuth-tin  alloy ;  the  method 
of  constructing  them  is  described.  C.  W.  Gibby. 

Polarising  microscope  in  organic  chemistry. 
H.  C.  Benedict  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
91 — 93). — A  selection  of  cases  in  which  small  quantities 
of  materials,  reaction  products,  etc.  have  been  quickly 
identified  is  recorded.  S.  L  Levy. 

Macro-apparatus  for  cataphoresis.  F.  0. 
Howitt  and  E.  B.  R.  Prideadx  (J.  Sci.  Instr.,  1930, 
7,  89 — 94). — An  apparatus  for  measuring  the  velocity 
of  electrophoresis  by  direct  observation  of  an  interface 
made  visible  by  a  highly  dispersed  gold  sol  is  described. 

C.  W.  Gibby. 

Projection  model  to  illustrate  the  passage  of  an 
a-particle  in  the  neighbourhood  of  an  atomic 
neucleus.  E.  N.  da  C.  Andrade  (J.  Sci.  Instr., 
1930,  7,  94 — 96). — A  small  apparatus  suitable  for  pro¬ 
jection  is  described.  A  glass  sphere  rolls  on  a  glass 
plate  the  surface  of  which  is  so  shaped  that  the  path 
traversed  is  a  parabola.  C.  W.  Gibby. 

Apparatus  for  determining  the  specific  heat 
of  a  materialin  powder  form.  J.  H.  Awbery  and 
E.  Griffiths  (Proc.  Physical  Soc.,  1930,  42,  71 — 74). 
— A  calorimeter  utilising  electrical  heating,  and  suit¬ 
able  for  work  on  heavy  powders  such  as  dry  clay,  is 
described.  A  helicoidal  blade  stirrer  carries  the  hot 
junctions  of  a  thermocouple  for  measuring  temper¬ 
ature.  N.  M.  Bligh. 

Apparatus  for  measurement  of  change  in  gas 
volume  at  constant  pressure.  V.  Majer  (Chem. 
Fabr..  1930,  So — 86). — A  measuring  burette  is  con¬ 
nected  to  a  levelling  tube  and  also  to  a  glass  cylinder 
of  water  having  connexions  to  pressure,  vacuum,  and 
to  a  small  water  reservoir.  The  actual  pressure  in  the 
burette  may  be  varied  by  altering  a  water  seal  in  the 
oylinder.  The  levelling  tube  is  provided  with  a 
mechanical  arrangement  for  raising  or  lowering  and 
the  observer  need  watch  only  one  scale  during  measure¬ 
ments.  The  apparatus  is  intended  especially  for 


measuring  the  absorption  of  carbon  dioxide  in  sugar 
solutions.  C.  Irwin. 

Anhydrous  magnesium  perchlorate  as  a  drying 
agent.  S.  Lender  and  G.  B.  Taylor  (Ind.  Eng. 
Chem.  [Anal.],  1930,  2,  58). — Magnesium  perchlorate 
trihydrate  (“  dehydrite  ”)  can  be  readily  dehydrated 
without  fusion  occurring  if  the  salt  is  slowly  heated  to 
250^  under  a  pressure  of  less  than  0T  mm.  The 
resulting  product  is  much  more  efficient  than  the 
original  material  as  a  desiccating  agent  for  gases. 

H.F.  Harwood. 

Barium  oxide  as  a  desiccant.  H.  S.  Booth  and 
L.  H.  McIntyre  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 

12 — 15). — The  use  of  anhydrous  barium  oxide  as  a 
desiccating  agent  is  advocated.  Tests,  using  a  speci¬ 
ally  constructed  apparatus,  showed  that  the  amount 
of  water  vapour  remaining  in  a  gas  after  passage 
through  a  tube  filled  with  this  material  is  only  1  mg. 
in  10,000  litres.  The  porous  oxide  prepared  by  the 
low-temperature  reduction  of  barium  carbonate  with 
carbon  is  well  adapted  for  use  as  a  desiccant;  on 
account  of  its  expansion  on  hydration  it  should  be 
used  in  tubes  in  conjunction  with  glass  wool,  or  else 
in  the  form  of  lumps  from  1  to  10  mm.  in  diameter. 
Owing  to  the  granular  nature  of  the  oxide  somewhat 
larger  tubes  are  necessary  in  order  to  effect  the  same- 
drying  rate  than  when  phosphorus  pentoxide  is 
employed,  but  the  efficiency  is  approximately  the 
same.  The  desiccating,  action  of  barium  oxide 
remains  undimihished  up  to  high  temperatures,  and  its 
use  as  a  general  drying  agent  for  laboratory  purposes 
and  as  a  substitute  for  calcium  chloride  in  desiccators 
for  analytical  work  is  strongly  recommended. 

H.  F.  Harwood. 

Laboratory  shaker.  H.  E.  Bent  (Ind.  Eng. 
Chem.  [Anal.],  1930,.  2,  106). — A  form  of  laboratory 
shaker  which  is  practically  noiseless  in  action  and 
ermits  of  a  wide  range  of  speed  and  amplitude  is 
escribed.  H.  F.  Harwood. 

Reductor  apparatus  for  detecting  tin.  J.  H. 
Reedy  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  117 — 
118).— The  solution  to  be  tested  is  treated  with  hydro¬ 
chloric  acid  until  the  acid  concentration  is  0SN,. 
heated  to  boiling,  and  filtered  into  mercuric  chloride 
solution  through  a  10  cm.  column  of  powdered  lead 
(“  test  lead  ”)  contained  in  a  glass  tube  1 — 2  cm.  in 
diameter;  the  liquid  remaining  in  the  column  is 
washed  through  with  very  dilute  hydrochloric  acid, 
under  these  conditions  0-0002  g.  of  tin  in  lO  c.c.  will 
give  a  definite  turbidity  due  to  mercurous  chloride. 
The  presence  of  other  metals  (except  chromium  and 
nickel)  does  not  prevent  the  reaction,  but  many 
anions  interfere  and  must  be  previously  removed  by 
evaporation  of  the  solution  with  an  excess  of  hydro¬ 
chloric  acid.  H.  F.  Harwood. 

Apparatus  for  detecting  oxygen  in  gaseous-" 
mixtures.  T.  Honda  (Mazda,  Japan,  1928,  3, 
329— 341).— The  gas  is  passed  over  yellow  phos¬ 
phorus,  the  oxide  smoke  causing  fluctuations  of  the 
current  in  a  photo-cell  circuit  and  thereby  operating  an 
alarm!  bell  through  a  relay.  Chemical  Abstracts. 

Determination  of  substances  which  evolve 
chlorine.  F.  L.  Hahn  (Ber.,  1930,  63,  [JS],  579 — 
582). — An  apparatus  for  the  determination  of  sub- 
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stances  which  evolve  chlorine  is  figured  and  described. 
It  embodies  the  following  features  :  use  of  a  small 
quantity  of  concentrated  hydrochloric  acid,  and  of 
carbon  tetrachloride  to  assist  in  the  removal  of 
chlorine,  minimum  contact  of  the  vapours  with  air, 
and  prevention  of  regurgitation.  H.  Wren. 

Titration  table.  J.  W.  Stillman  and  T.  L. 
Bartleson  (Ind.  Eng.  Ghem.  [Anal.],  1930,  2,  108 — 
109). — The  bottles  containing  the  volumetric  solutions 


are  placed  below  the  working  bench,  the  solution  being 
sucked  up  into  the  burette  through  a  three-way  tap. 
A  special  hollow  rod  clamped  to  the  bench  and  con¬ 
nected  above  with  the  top  of  the  burette  and  below 
with  the  source  of  vacuum  serves  both  as  a  support 
for  the  burette  and  a  means  of  conveying  the  suction. 
The  arrangement  possesses  the  advantage  over  that 
usually  employed  that  if  a  leak  develops  in  the  system 
the  whole  of  the  standard  solution  does  not  thereby 
run  to  waste.  H.  F.  Harwood. 


Geochemistry. 


Ionic  ratios  in  the  waters  of  the  North  Pacific 
Ocean.  T.  G.  Thompson  and  C.  C.  Wright  (J. 
Amer.  Chem.  Soc.,  1930,  52,  915 — 921). — The  most 
accurate  determinations  of  calcium  and  magnesium 
in  sea-water  are  obtained  by  the  gravimetric  calcium 
oxalate  method  and  Epperson’s  modified  magnesium 
ammonium  phosphate  method  (A.,  1928,  .386), 
respectively.  Three  precipitations  are  essential  in 
both  cases.-  In.  the  North  Pacific  Ocean,  the  ionic 
ratios  .are  constant :  Ca/Mg,  0’3212:f  0-0016;  Ca/Cl, 
0-02150;  Mg/Cl,  0-06694,  The  results  are  compared 
with  .analyses  of  other  seas.  J.  G.  A.  Griffiths. 

Water  of  the  Vena  dJOro  well.  R.  Nasini  and 
E.  Bovalesti  (Annali  Chim.  Appl.,  1930,20, 56 — 66).— 
This  well,  about  6  kilometres  from  Belluno  and  on  the 
opposite  bank  of  the  Piave,  yields  water  with  pa 
7-45  and  osmotic  concentration  5-48  millimols.  per 
kg.  The. solid  residue  is  0-2375  g.  (at  110°)  per  litre, 
"consisting  mainly  of  calcium,  sodium,  and  magnesium 
carbonates  and  calcium  sulphate.  Ammonia  and 
nitrites  are  absent  and  the  amount  of  dissolved  gases 
(oxygen,  carbon  dioxide,  nitrogen,  and  rare  gases)  is 
relatively  high.  T.  H.  Pope. 

Chemical  changes  in  pools  containing  veget¬ 
able  remains  infected  with  sulphur  bacteria. 
D.  Ellis  and  J,.  H.  Stoddart  (J.  Roy.  Tech.  Coll. 
Glasgow,  1930,  2,  336 — 346).— An  isolated  pool  of 
sea-water  in  which  Thioporphyra  volutans  v-as  develop¬ 
ing  was  examined  over  a  period  of  10  weeks.  In 
agreement  111111.  other  investigations,  it  was  found  that 
an  initial  increase  in  hydrogen  sulphide  content  was 
followed  by  a  loss  as  the  sulphur  bacteria  developed, 
and  the  oxygen  diminished  as  a  result  of  their  respir¬ 
ation.  Variation  in  calcium  and  magnesium  content 
had  no  significance,  and  determinations  of  sulphate 
gave  inconclusive  results.  The  value  oi  (7-2— 7-6) 
was  of  the  same  order  as  that  at  which  other  sulphur 
bacteria  grow,  and  its  variation  depended  on  the 
variation  in  hydrogen  sulphide  content  and  the 
activity  of  saprophytic  bacteria.  The  five-fold  in¬ 
crease  in  the  number  of  the  latter  and  the  consequent 
increase  in  dissolved  organic  matter  did  not  inhibit 
the  growth  of  the  sulphur  bacteria. 

R.  K.  Callow. 

Petrological  study  of  sulpharsenites  from  the 
Binnental.  D.  Giusc.i  (Bull.  Acad.  Sci.  Roumaine, 
1929,  12,  No.  7 — 10,  44  19). — Grains  of  the  minerals 
sartorite,  jordanite,  rathite,  baumhauerite,  and 
hiitchinsonite  were  embedded  in  plaster  of  Paris  and 
subsequently  polished ;  the  results  of  the  microscopical 


examination  of  the  polished  surfaces  in  ordinary  and 
polarised  light  are  given.  The  identity  of  the  minerals 
was  established  by  spectrographic  analysis  and  sp.  gr. 
determinations.  Jordanite  has  d  6- 24,  baumhauerite 
d  5-28,  and  sartorite  d  5-05.  Photomicrographs 
accompany  the  paper.  H.  F.  Harwood. 

Geology  of  the  fire-clays  of  southern  Saskatche¬ 
wan.  G.  M.  Htjtt  (J.  Amer.  Ceram.  Soc.,  1930, 
13,  174^—181). — The  clay  deposits  described  extend 
S.E.  to  S.W.  of  Moose  Jaw  to  the  Alberta  and  U.S. 
boundaries.  They  belong  to  the  Whitemud  formation 
of  late  Cretaceous  age.  They  occur  largely  in  out¬ 
crops,  but  vary  considerably  in  character.  The  clays 
in  the  eastern  portion  are  more  refractory  than  those 
in  the  west,  having  fusion  points  up  to  cone  33. 

F.  Salt. 

Kaolin  minerals.  C.  S.  Ross  and  P.  F.  Kerr  (J. 
Amer.  Ceram.  Soc.,  1930,  13,  151 — ICO). — Chemical, 
optical,  X-ray,  and  thermal  methods  were  used  in  a 
study  of  the  clay  minerals.  Kaolin  consists  of  at  least 
three  distinct,  minerals,  with  definite  optical,  X-ray, 
and  thermal  properties :  kaolinite,  which  predominates 
in  most  kaolin  and  china-clay  deposits ;  dickite,  the 
suggested  name  for  the  mineral  first  described  by 
A.  B.  Dick  from  Anglesey;  and  nacrite,  which  is  rare. 
The  optical  and  other  properties  of  the  three  minerals 
are  compared  and  contrasted.  Each  shows  a  distinct 
dehydration  curve,  breaking  down  by  loss  of  water  at 
different  temperatures.  Dickite,  nacrite,  and  most 
samples  of  kaolinite  conform  to  the  formula 
Al203,2Si02,2H20 ;  kaolinite,  however,  sometimes 
varies  from  it,  and  may  belong  to  an  isomorphous 
series.  F.  Salt. 

Formation  of  Japanese  gold.  0.  Iwasaki 
(Tech.  Rep.Tohoku,  1930,  9,  149—174). — An  examin¬ 
ation  of  minerals  from  Japanese  gold  mines  is  reported. 
The  history  of  the  formation  of  the  various  deposits  is 
discussed  in  light  of  the  results  obtained. 

S.  K-  Tweedy. 

Triassic  bentonite  of  the  painted  desert.  V.  T. 
Allen  (Amer.  J.  Sci.,  1930,  [v],  19,  283— 288).— An 
analysis  of  a  bentonite  from  the  Blue  Forest,  Arizona, 
is  given.  The  dominant  clay  mineral  is  rnont- 
morillonite.  The  bentonite  was  probably  formed  from 
volcanic  ash  which  fell  into  water.  C.  W.  Gibby. 

Scawtite,  a  new  mineral  from  Scawt  Hill,  Co. 
Antrim.  C.  E.  Tilley'  [with  M.  H.  Hey]  (Min. 
Mag.,  1930,  22,  222— 224).— Scawtite  was  found  as 
minute  plates  in  vesicles  in  a  hybrid  rock  formed  by  the 
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assimilation  of  chalk  in  a  dolerite  intrusion.  It  is 
monoclinic  with  perfect  cleavage  (001)  and  a  second 
cleavage  (010);  optically  positive  2  V  74°,  a  1‘597, 
(S  1-606,  y  1-621 ;  cl  2-77,  H  4£— 5.  The  mineral  is 
readily  decomposed  by  dilute  hydrochloric  acid. 
Analysis  gave  CaO  46-4,  Si02  34-2“  C02  18-0,  total 
98-6.  The  formula  is  6Ca0,4Si0,,3C02  or  perhaps 
4Ca0,3Si02)2C02.  The  allied  mineral  spurrite 
(2Ca2Si04,CaC03)  has  different  physical  and  optical 
properties.  L.  J.  Spencer. 


New  occurrence  of  zunyite  near  Postmasburg, 
South  Africa.  L.  T.  Nel  [with  L.  J.  Spencer] 
(Min.  Mag.,  1930,  22,  207 — 220). — Zunyite,  previous¬ 
ly  known  only  from  Colorado,  has  been  found  in  some 
abundance  as  small  (1 — 2  mm.)  tetrahedra  embedded 
in  altered  highly  aluminous  shales  of  the  Waterberg 
System  (pre-Cambrian).  Analyses  arc  given  of  the 
shales,  which  contain  also  diaspore,  kaolin,  and 
leverrierite.  Analyses  I — III  of  the  zunyite  bjr 
J.  McCrae  and  H.  G.  We  all  agree  with  the  formula 
Al8(0H,F,Cl)12(Si04)3. 


Si02. 

20-1 

24-25 

24-1 

Cl. 

2-45 


x\l203.  Fe203. 

54-25  0-5 

56-75  1-3 

56-85  1-45 

F.  3?2Os. 

0-8  0-15 

0-5  0-25 

.0-4  0-25 

Also  traces  of  7 


jNIgO.  CaO. 

0-4  0-35 

0-3  0-2 

H20  +  .  h2o-. 

13-45  0-9 

11-4  0-4 

11-65  0-35 

i02,  K20. 


Na20. 


Total. 

101-60 

100- 75 

101- 80 


The  crystals  are  sometimes  twinned  about  a  triad 
axis  with  interpenetration ;  d  2-884,  2-873,  H  71,  «Nl> 
1'5996.  L.  J.  Spencer. 


Pericline  and  acline-A  twins  in  the  acid 
plagioclases.  F.  C.  Phillips  (Min.  Mag.,  1930, 
22,  225 — 230). — Some  discrepancies  in  the  statement 
of  these  twinned  crystals  are  pointed  out.  A  curve 
shows  the  relation  in  the  isomorphous  series  between 
the  chemical  composition  and  the  angle  of  the  trace  of 
the  composition-plane  on  (010).  L.  J.  Spencer. 

Potassium  nitrate  in  Central  Australia.  D. 
Mawson  (Min.  Mag.,  1930,  22,  231— 237).— Potassium 
nitrate  was  found  in  small  caverns  near  Goyder’s  Pass 
in  the  McDonnell  Ranges .  It  impregnates  the  rock  and 
forms  an  efflorescence  on  the  surface,  and  has  no 
doubt  been  derived  from  bat  guano.  A  picked  sample 
of  the  white  salt  gave  99%  of  potassium  and  sodium 
nitrates,  of  which  95%  is  the  potassium  salt.  Some 
other  occurrences  of  mineral  nitrates  in  Australia  are 
noted-  L.  J.  Spencer. 

Chromite.  L.  W.  Fisher  (Amer.  Min.,  1929,  14, 
341 — 357). — Clu'omite,  as  pure  Fe0,Cr,03,  occurs  only 
in  meteorites ;  there  is  wide  variation  “in  the  amounts 
of  oxides  entering  into  the  composition  of  both  acid 
and  base  of  terrestrial  chromite.  Mineralogically, 
chromite  is  not  a  definite  mineral.  The  chemical 
composition  is  indicated  approximately  by  the  colour 
in  thin  section.  Chemical  Abstracts. 

Probertite.  A.  S.  Eakle  (Amer.  Min.,  - 1929,  14, 
427—430). — Probertite,  from  Kramer  district,  Kern 
Co.,  California,  d  1-91,  H  3 — 4,  monoclinic,  na  1-515,  np 
1-520,  nv  1-538,  contained  Na,0  14-03,  CaO  12-76, 


B203  47-80,  H20  24-83%,  corresponding  with  the 
formula  Na2CaB6011,6H20. 

Chemical  Abstracts. 

Copper  pitch  ore.  F.  N.  Guild  (Amer.  Min., 
1929,  14,  313 — 318). — The  composition  is  variable; 
the  principal  constituents  are  :  silica,  ferric  oxide, 
cupric  oxide,  manganous  oxide,  water,  and  carbon 
dioxide.  The  material  may  be  classified  in  five  groups 
according  to  its  composition. 

Chemical  Abstracts. 

Gillespite.  W.  T.  Schaller  (Amer.  Min.,  1929, 
14,  319—322). — Gillespite,  FenBaSi4012,  tetragonal, 
affords  on  treatment  with  hydrochloric  acid  silica 
scales,  of  the  same  shape  as  the  original  material, 
and  containing  Si02  83-7,  H20  15-9%.  The  com¬ 
position  and  properties  of  associated  eelsian  and 
hedenbergite  are  recorded.  Chemical  Abstracts. 

Adularia.  K.  Seto  (J.  Petr.  Min.  Ore  Deposits, 
Japan,  1929,  1,  278 — 280). — A  specimen  from  Taka- 
tama  mine,  Fukushima,  contained  Si02  65-02,  A1203 
17-95,  MgO  0-01,  CaO  0-61,  Na20  0-052,  K20  16-34%. 

Chemical  Abstracts. 

Kaolinite.  K.  Seto  (J.  Petr.  Min.  Ore  Deposits, 
Japan,  1929,  1,  179—181). — Analyses  of  kaolinite 
from  Korea  and  Japan  are  recorded. 

Chemical  Abstracts. 

Chrysotile  asbestos  deposits  of  Shabani,  S. 
Rhodesia.  F.  E.  Keep  (Third  Empire  Min.  Congr., 
April,  1930,  43  pp.). — Descriptions  of  the  geology  of 
these  deposits  and  of  the  mines  are  given,  together 
with  a  note  on  the  methods  of  working. 

C.  W.  Gibby. 

Torbanites  of  S.  Africa.  C.  H.  C.  Craig  (Third 
Empire  Min.  Congr.,  April,  1930, 8  pp.). — A  description 
of  the  geology  of  torbanites  in  the  Transvaal,  with  a 
note  on  the  methods  of  retorting.  C.  W.  Gibby. 

Unique  occurrence  of  lechatelierite,  or  silica 
glass.  A.  F.  Rogers  (Amer.  J.  Sci.,  1930,  [v],  19, 
195 — 202). — A  description  of  lechatelierite  found  at 
Meteor  Crater,  Winslow,  Arizona,  is  given.  It  has 
probably  been  formed  by  fusion  of  Coconino  sand¬ 
stone.  C.  W.  Gibby. 

Process  of  degradation  of  the  rocks  of  Alto  Rio 
Branco.  D.  Guimaraes  (Ann.  Acad.  Brasil.  Sci., 
1929, 1, 191 — 195). — The  mechanism  of  the  breakdown 
of  basaltic  minerals  is  discussed,  the  influence  of  the 
hydroxyl  ion  being  especially  emphasised. 

H.  F.  Gillbe. 

Phycological  examination  of  fossil  red  salt 
from  three  localities  in  the  southern  States.  J.  E . 
Tilden  (Amer.  J.  Sci.,  1930,  [v],  19,  297—304).— 
The  red  colour  of  a  fossil  red  salt  found  in  well  borings 
in  Texas,  Kansas,  and  Oklahoma  is  due  to  the  presence,  , 
of  iron  associated  with  organic  remains. 

C.  W.  Gibby. 

T.ignin  theory  [of  the  origin  of  coal].  H.  Bode 
(Brennstoff-Chem.,  1930,  11,  SI — 86). — Examination 
from  the  chemical  point  of  view  of  theories  of  the 
origin  of  coal  leads  to  no  definite  conclusion,  whereas  a 
number  of  biological  and  geological  considerations 
controvert  the  lignin  theory  due  to  Fischer  and 
Schrader  (cf.  B.,  1924,  5S4 ;  1926,  393).  The  principal 
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facts  not  in  accord  with  the  theory  are  (a)  the  bacteri¬ 
cidal  action  of  the  humic  acids,  which  would  inhibit  the 
decomposition  of  the  cellulose,  and  (6)  the  survival  in 
the  coal  of  plant  structures  which  must  originally  have 
consisted  principally  of  cellulose.  It  is  concluded  that 
both  the  lignin  and  the  cellulose  of  the  original  plants 
have  contributed  to  the  formation  of  coal. 

A.  B.  Manning. 

Lignin  theory  of  the  origin  of  coal  from  the 
biological  point  of  view.  R.  Lie  sice  (Brennstoff- 
Chem.,  1930,  11,  86 — 90;  cf.  preceding  abstract). — 
Polemical;  a  reply  to  Bode.  Recent  experimental 
work  has  shown  that  bacterial  activity  is  possible  in 
the  presence  of  humic  acids.  The  mechanism  whereby 
plant  structures  are  preserved  in  coal  is  discussed. 

A.  B.  Manning. 

Origin  and  nature  of  bituminous  coals.  G.  L. 
Stadnikov  (Proc.  II  Int.  Conf.  Bit.  Coal,  1928,  1, 
60S — 624-). — A  discussion.  The  difficulties  of  Engler’s 
theory  of  the  production  of  cyclic  hydrocarbons  from 
fatty  acids  are  examined.  The  characteristics  of  bog¬ 


head  coals,  tars,  and  by-products,  and  their  chemical 
treatment  are  tabulated.  Chemical  Abstracts. 

Age  of  iron  meteorites.  P.  Paneth,  W.  D. 
Urry,  and  W.  Koeck  (Nature,  1930,  125,  490—491). 
—An  improved  method  enables  the  helium  and  radium 
contents  to  be  determined  on  the  same  sample  of 
meteorite.  The  calculated  ages  of  27  iron  meteorites 
based  on  these  determinations  are  tabulated.  The 
results  agree  with  the  view  that  the  iron  meteorites 
originated  in  the  solar  system.  Previous  determin¬ 
ations  of  age  by  the  helium  method  are  too  low  when 
the  meteorite  has  been  heated  and  not  brought  into 
solution,  as  only  a  small  percentage  of  the  total 
helium  is  then  evolved.  L.  S.  Theobald. 

Presence  of  germanium  in  meteorite  from 
Cranbourne.  V.  M.  Goldschmidt  (Z.  physikal. 
Chem.,  1930,  146,  404 — 405). — A  meteorite  from 
Cranbourne  was  found  by  chemical  and  X-ray 
spectral  analysis  to  contain  at  least  0-1%  of  german¬ 
ium.  “  J.  A.  V.  Butler. 


Organic  Chemistry. 


Primary  and  associated  results  of  replacement 
of  hydrogen  directly  attached  to  4-co-ordinated 
carbon.  W.  Cocker,  A.  Lapworth,  and  A.  Walton 
(J.C.S.,  1930,  440 — 455). — The  conjunction  of  Lewis’ 
electronic  displacement  theory  with  the  idea  of 
incipient  ionisation  in  the  systems  X-CHR'R",  where 
X  is  a  w-directing  substituent,  e.g.,  N02,  CN,  COR, 
etc.,  has  shown  that  these  substituents  have  a  re¬ 
straining  effect  on  the  electrons  of  4-co-ordinated 
(saturated)  carbon,  facilitating  the  removal  of  a 
hydrogen  atom  as  proton  by  suitable  acceptors. 
Conversely,  the  more  powerful  op-directing  substi¬ 
tuents  in  similar  systems  have  the  opposite  effect,  so 
that  if  the  4-co-ordinated  carbon  atom  is  associated 
with  an  atom  or  a  group  which  alone,  or  in  conjunction 
with  a  suitable  acceptor,  can  act  as  an  anion  a  state  of 
incipient  ionisation  ensues  in  an  opposite  sense.  In 
the  series,  ©0,  NAlk2,  OH,  and  OMe  the  effect  de¬ 
creases  in  the  order  given,  which  is  also  the  descending 
order  of  op-substitution.  Thus  the  substitution  of 
a  hydrogen  atom  in  methyl  chloride  by  the  methoxyl 
group  tends  to  ionisation  of  the  chlorine  atom;  the 
product,  chlorodimethyl  ether,  is  decomposed  by 
water,  reacts  readily  with  alcohols  to  yield  a-alkoxy- 
ethers,  and  instantaneously  with  tertiary  amines  to 
form  quaternary  salts.  In  the  presence  of  excess  of 
the  base  these  quaternary  salts  are  able  to  react  with 
alcohols  to  form  the  a-alkoxy-ether  :  OMe*CH^Cl-l- 
NR3 — >OMe-CH2-NR3}Cl  (i);  NR3+ 
OMc-CH2-NR3}C1  +  R'OH  — ->  NR3  +  NR3H}C1  + 
OR'-CHyOMe  (ii).  This  reaction  proceeds  best  when 
the  necessary  reagents  are  slowly  mixed,  but  at  best 
is  inferior  to  Einhorn’s  method  for  the  acylation  of 
alcohols  (A.,  1898,  i,  577)  which  seems  to  be  identical 
in  principle.  Further,  in  contrast  with  the  general 
stability  of  C-eyano-compounds  (even  in  the  cyano¬ 
hydrins  which  are  quite  stable  in  presence  of  acids  and 


only  partly  resolved  into  their  components  in  alkaline 
solution;  J.G.S.,  1901,  79,  1268;  1906,  89,  948),  the 
a-aminonitriles  (e.g.,  a-diethylaminopropionitrile ; 
Klages,  A.,  1902,  i,  354)  are  decomposed  by  water  at 
the  ordinary  temperature.  The  nitrile  may  be 
synthesised  by  reversing  this  decomposition,  i.e., 
by  mixing  diethylamine,  acetaldehyde,  and  hydrogen 
cyanide,  or  in  smaller  yield  by  extracting  a  mixture  of 
equimolecular  proportions  of  diethylamine  and  acet¬ 
aldehyde,  dissolved  in  concentrated  aqueous  potassium 
cyanide,  with  much  ether.  Neither  methoxyaceto- 
nitrile  nor  methoxypropionitrile,  on  the  other  hand, 
yields  detectable  traces  of  hydrogen  cyanide  or  metallio 
cyanide  when  heated  alone,  with  aqueous  or  an¬ 
hydrous  alkalis,  with  potassium  in  boiling  toluene,  or 
with  silver  nitrate  and  dilute  nitric  acid. 

Methoxymethylpyridinium  chloride  with  benzyl 
alcohol  yields  methoxymelhyl  benzyl  ether,  b.  p.  208— 
211°.  By  warming  the  requisite  alcohol  with  a  mix¬ 
ture  of  chlorodimethyl  ether  and  pyridine  for  several 
hours  were  obtained  :  methoxymelhyl  cryolohexyl  ether, 
b.  p.  190 — 210°  (in  poor  yield  with  a  substance,  b.  p. 
255 — 274°),  methoxrymethyl  sec  .-octyl  ether,  b.  p. 
188 — 190°,  and  a  crude  ether  from  technical  amyl 
alcohol.  Phenol  did  not  react.  H.  A.  Piggott. 

Highly-polymerised  compounds.  XXXVI. 
Viscosity  of  solutions  of  paraffin.  H.  Stattdinger 
and  R.  Nonzu  (Ber.,  1930,  63,  [B],  721— 724).— A 
sample  of  paraffin,  m.  p.  58 — 64°,  is  separated  by 
distillation  in  a  high  vacuum  into  fractions  of  m.  p. 
48—50°,  54 — 62°,  63—71°,  and  73—78°,  the  average 
mol.  wts.  of  which  in  boiling  benzene  are  336,  435, 
521,  and  744.  Determinations  of  the  viscosities  of 
their  solutions  in  carbon  tetrachloride  and  of  dotri- 
acontane  and  pentatriacontane  under  similar  con¬ 
ditions  shows  that  the  expression  ■ is  constant. 
It  is  therefore  established  that  the  mol.  wt.  of  a  dis- 
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solved  molecular  colloid  can  be  determined  from 
measurements  of  viscosity  in  the  case  of  thread 
molecules  of  strictly  homopolar  character. 

H.  Wreh. 

Action  of  chlorine  on  ethylene.  H.  Bahr  and 
H.  Zieler  (Z.  angew.  Chem.,.  1930,  43,  233 — 236). — 
In  the  absence  of  catalysts,  ethylene  chloride  is 
formed  from  ethylene  and  chlorine  in  90%  yield  at 
—20°  to  —30°,  but  the  yield  decreases  as  the  temper¬ 
ature  rises.  Trichloroethane  is  formed  to  an  increasing 
extent  as  the  temperature  rises,  and  at  the  ordinary 
temperature  is  the  main  product.  The  amount  of 
tetrachloroethane  is  always  small,  but  increases  with 
rise  of  temperature.  The  higher  chlorination  products 
are  not  formed  by  subsequent  action  of  chlorine  on 
ethylene  dichloride,  but  by  direct  action  of  chlorine  on 
ethylene.  The  course  of  the  change  depends  on  the 
temperature  and  not  on  the  relative  proportions  of 
the  reactants.  J.  A.  V.  Butler. 

Polymerisation.  XII.  Polymetric  forms  of 
isobutylene.  S.  V.  Lebedev  and  G.  G.  Koblianski 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  2175—2187).— 
See  this  vol.,  316. 

Properties  of  conjugated  compounds.  VIII. 
Addition  of  bromine  to  aS-,  ay-,  and  Py-dimethyl- 
butadienes.  E.  H.  Farmer,  C.  D.  Lavoie nc e,  and 
W.  D.  Scott  (J.C.S.,  1930,  510— 521).— Dibromides  of 
the  hydrocarbons  arc  prepared  and  then’  constitutions 
studied  by  oxidation  with  permanganate  and  ozone. 
Physical  data  are  used  as  evidences  of  isomerisation. 
AS5-Hexadiene  (aS-dimethylbutadiene)  yields  on  di- 
bromination  ps-dibromo-Av-hexene,  b.  p.  85°/ll  mm., 
df  1-622,  rif  1-534  (Duden  and  Lemme,  A.,  1902,  i, 
337),  unmixed  with  other  products.  It  shows  no 
tendency  to  isomerisation.  Oxidation  with  per¬ 
manganate  yields  $z-dibromohexane-y8-diol,  m.  p.  95° 
(prepared  but  not  characterised  by  Duden  and  Lemme), 
and  a  syrupy  product,  possibly  a  stereoisomeride. 
Further  oxidation  gives  a-bromopropionic,  lactic,  and 
pyruvic  acids.  No  evidence  of  the  presence  of  an 
aP-dibromide  was  obtained.  S-Methyl-Afl5-ponta- 
diene  on  bromination  gives  fiz-dibromo-8-melhyl- &- 
pentene,  b.  p.  101 — 103°/22  mm.  (decomp.),  df'° 
1-624  (undistilled).  This  decomposes  partly  to  a 
moMoirowio-compound,  b.  p.  60 — 62°/22  mm.,  when 
distilled,  and  on  ozonisation  yields  bromoacetone  and 
a-bromopropaldehyde,  but  no  fission  products  of  an 
aji-  or  a,  yS-dibromide.  Neutral  permanganate 
oxidises  it  to  $e-dibromo-8-methylpentanc-y8-diol, 
m.  p.  94 — 95°.  Py-Dimethylbutadiene  yields  mainly 
aP-dibromo-Py-dimethyl-A^-butene,  m.  p.  47°  (cf. 
Kondakov,  A.,  1901,  i,  62;  Macallum  and  Whitby, 
ibid.,  1928,  614),  but  in  addition  a  little  liquid  product 
which  could  not  be  purified  completely,  and  when 
heated  to  100°  is  partly  converted  into  the  solid 
dibromide.  This  change  is  reversible,  the  solid 
dibromide  passing  partly  into  the  liquid  on  heating. 
Oxidation  of  the  liquid  dibromide  with  permanganate 
yields  a.8-dibromo-$y-dihydroxy-°y-dimethylbutane,  b.  p. 
148°/16  mm.,  m.  p.  93°,  and  further  oxidation  gives 
bromoacetone  and  unidentified  products. 

H.  A.  PlGGOTT. 

Compounds  of  phosphorus  pentachloride  and 
pentabromide  with  carbon  tetrachloride.  S. 


Ivrakowiecki  (Rocz.  Chem.,  1930,  10,  197 — 198). — 
Saturated  solutions  of  phosphorus  pentachloride  in 
boiling  carbon  tetrachloride  deposit  on  cooling  crystals 
of  a  double  compound,  2PC15,CC1,, ;  the  corresponding 
product  with  the  pentabromide  is  PBrr„2CCl4. 

R.  Truszkovski. 

Propylene  bromo-chlorides.  A.  Dewael  (Bull. 
Soc.  chim.  Belg.,  1930,  39,  87 — 90).— a-Chloro- 
propan-P-ol,  b.  p.  126 — 128°,  is  converted  by  red 
phosphorus  and  bromine  and  treatment  of  the  product 
■with  phosphoric  oxide  to  remove  unchanged  chloro- 
hydrin  into  a-chloro-p-bromopropanc,  b.  p.  117-5 — 
118°/756  mm.,  df  1-537,  nf,  1-47447.  Similarly, 
P-chloropropan-a-ol  affords  (3-chloro-a-bromopropane, 
b.  p.  117-5—117-87756  mm.,  df  1-531,  *?  1-47449, 
together  with  a  high-boiling  product,  probably  the 
chlorohydrin  phosphite,  which  decomposes  on  distill¬ 
ation  at  about  210°,  giving  P-chloropropylene. 
P-Chloro-a-bromopropane  is  not  formed  by  heating 
the  chlorohydrin  with  fuming  kvdrobromic  acid  at 
100°  under  pressure;  the  main  product  being  a-bromo- 
Aa-propene  (cf.  Baudrenghien,  A.,  1929,  801). 

In  addition  to  y-chlorobutyronitrile,  the  action  of 
alcoholic  potassium  cyanide  on  trimethylene  bromo- 
chloride  furnishes  glutarodinitrile,  a-chloro-p-bromo- 
propane,  and  trimethylene  dichloride.  The  production 
of  the  last-named  compound  is  due  to  the  isomerisation 
2CH2Cl-CH2*CH2Br  — ^  CH2(CH2Cl)2+CH2(CH2Br)2, 
which  can  be  realised  by  heating  under  reflux  tri¬ 
methylene  bromochloride  with  an  equal  weight  of 
alcohol.  Refluxed  alone,  trimethylene  bromochloride 
is  unchanged.  C.  W.  Shopped. 

«-Bromo-a-nitrohydrocarbons.  I.  a-Bromo- 
a-nitro-Aa-butene  and  -pentene.  J.  Loevenich, 

J.  Koch,  and  U.  Pucknat  (Ber.,  1930,  63,  [B], 
636 — 646). — Olefines  in  which  strongly  negative 
groups  are  attached  to  the  a-carbon  atom  have  little 
tendency  to  add  negative  atoms  or  groups,  whereas 
union  with  positive  atoms  or  groups  is  facilitated. 

a-Nitrobutan-p-ol,  prepared  from  nitromethanc  and 
propaldehyde,  is  converted  by  the  action  of  bromine 
on  its  sodium  salt  in  ether  into  a.-bromo-x-nitrobuta.n- 
P-oZ,  b.  p.  Ill — II2712  mm.,  which,  with  acetyl 
chlori.de  in  chloroform,  affords  the  corresponding 
acetate,  b.-p.  118°/12  mm.,  transformed  by  anhydrous 
sodium  carbonate  into  u.-bromo-v.-nitro-b.a-butene,  b.  p. 
74 — 75712  mm.  Gold  methyl  alcohol  in  presence  of 
methyl-alcoholic  potassium  hydroxide  converts  the 
last-named  compound  into  u-bromo-u-nitro-$-methoxy- 
butane,  b.  p.  88 — S9°/12  mm.,  whereas  with  boiling 
sodium  methoxide  the  unstable  <m-dinitro-$-methoxy- 
butane  is  produced,  analysed  as  the  sodium,  salt, 
C5H903N2Na.  a-Bromo-a-nitro-fi-ethoxybutane  _  has 
b.  p.  98s/12  mm.  Treatment  of  a-bromo-a-nitro- 
Aa- butene  with  ammonia  in  well-cooled  ether  gives.-- 
a-bromo-P-nitro-ct-aminobutane  ( potassium  salt ;  hydro¬ 
chloride),  which  decomposes  with  separation  of 
ammonium  bromide  when  preserved.  a-Bromo-a- 
nitro-a-piperidinobutane  could  not  be  isolated  as  the 
free  base,  but  yields  a  hydrochloride,  m.  p.  131°,  and 
hydrobromhle,  m.  p.  121°.  a-Bromo-a-nitro-fi-anilino- 
buta-ne  is  even  more  unstable  and  is  isolated  as  the 
hydrochloride,  which  rapidly  becomes  oily.  Treat¬ 
ment  of  a-bromo-a-nitro-A°-butene  with  methylamine 
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in  alcohol  gives  metliylaraine  hydrobromide  and 

a. -nilro-Aa-bulinene,  a  mobile  liquid  which  cannot  be 
distilled  without  explosion  and  speedily  undergoes 
polymerisation. 

a.-Bromo-3.-nilropentan-$-ol,  b.  p.  119 — 120°/13  mm., 
is  converted  through  the  acetate,  b.  p.  125 — 126°/ 

13  mm.,  into  a-bromo-a-nilro-Aa-p>entene,  b.  p.  97 — 98°/ 

14  mm.  The  following  additive  compounds  are 
described :  a-bromo-a-nitro-fi-rncthoxypcnlanc,  b.  p. 
102 — 103°/12  mm.;  the  sodium  salt  of  aa-dinitro- 
(J-inethoxypentane ;  <z-bromo-a-nitro-$-ethoxypentane, 

b.  p.  115°/14  mm.;  a-bromo-a-nitro-fi-amijiojientane, 
m.  p.  74°  (hydrochloride,  m.  p.  138°);  a-bromo-a-nilro- 
$-piperidinopentane  hydrochloride  and  hydrobromide, 
in.  p.  120°;  0L-bromo-u-nitro-$-anilinopentane  hydro¬ 
chloride.  ot-N itro-br-pentinene  is  obtained  from  a- 
bromo-a-nitro-Aa-pentene  and  diethylamine. 

H.  Wren. 

Behaviour  of  alkoxide  solutions  towards  nitric 
oxide.  II.  H.  Wieland  and  F.  N.  Kerr  (Ber., 
1930,  63,  [23],  570—579 ;  cf.  A.,  1929,  46).— Sodium  is 
dissolved  in  an  excess  of  the  alcohol  and  the  solution 
is  shaken  with  nitric  oxide.  Frequently  it  is  ad¬ 
vantageous  to  prepare  the  alkoxide  in  benzene  suspen¬ 
sion  ;  under  these  conditions,  hyponitrite,  as  reduction 
product  of  nitric  oxide,  remains  in  solution,  whereas 
from  the  alcoholic  solution  nitrous  oxide  is  almost 
quantitatively  evolved.  Methyl  alcohol,  in  contrast 
to  all  other  monohydric  alcohols,  does  not  react  with 
nitric  oxide .  The  gas  reacts  with  sodium  ethoxide,  but 
not  with  ethyl  alcohol,  since  absorption  of  nitric  oxide 
diminishes  in  proportion  as  water  is  added  to  the 
absolute  ethyl-alcoholic  solution  and  ceases  when 
2  mols.  are  present.  Primary  alcohols  with  branched 
chains  react  more  readily  than  normal  alcohols  and 
the  neighbourhood  of  unsaturated  groups  accelerates 
the  change.  Secondary  alcohols  usually  react  more 
readily  than  the  primary  compounds.  w-Propyl, 
tt-bu'tyl,  .  isobutyl,  isoamyl,  m-hexyl,  and  benzyl 
alcohols  yield  primarily  the  aldehydes  R-CH2-ONa-|- 
2NO  — R-CH0+N20+Na0H.  This  is  followed 
rapidly  by  the  Traube  change,  in  all  cases  in  which 
hydrogen  is  attached  to  carbon  vicinal  to  the  carbonyl 
group.  The  final  products  are  formate  and  the 
sodium  salt  of  the  diisonitroamine  containing  one  fewer 
carbon  atom  than  the  alcohol.  The  compounds 
CHMe02N2Pb  and  CHEt(02N2Ag)2  are  described. 
isoPropyl  alcohol  and  phenylmethylcarbinol  are 
transformed  through  acetone  or  acetophenone  into 
acetate  or  benzoate  and  the  sodium  salt  of  methylene  - 
diisonitroamine.  Analogously,  cyclohexanol  gives 
cyclohexanone  and  thence  the  trisodium  salt  of  e-diiso- 
nitroamino-«-hcxoic  acid  (corresponding  silver  salt, 
decomp.  127 — 128°).  Benzhydrol  affords  benzo- 
phenone  and  sodium  hyponitrite,  giving  an  excellent 
method  for  the  preparation  of  the  latter  com¬ 
pound.  Borneol  and  menthol  react  rapidly.  The 
presence  of  a  second  oxygen  atom  in  the  molecule 
appears  to  inhibit  the  reaction,  since  ethylene 
glycol,  hydrobenzoin,  glycerol,  trimethylene  glycol, 
P-methoxy-  and  (3-phenoxy-ethyl  alcohols  do  not 
react. 

Cinnamyl  alcohol  in  presence  of  methyl  alcohol 
yields  formate  and  the  sodium  salt  of  a-methoxy-a- 
phenylethylidenediisonitroamine,  decomp.  225 — 226° 
Q  Q 


(corresponding  silver  salt;  dimethyl  ester,  m.  p.  134°). 
Cinnamaldehyde  affords  the  same  products,  whereas 
phenyl  styryl  ketone  yields  the  sodium  salt  and  benzo¬ 
ate.  In  presence  of  ethyl  alcohol,  cinnamyl  alcohol 
gives  the  sodium  salt  of  a-ethoxy-a-phenylethylidcne- 
ditsonitroamine,  decomp.  252 — 255°  (corresponding 
dimethyl  ester,  m.  p.  89 — 90°),  also  derived  from 
cinnamaldehyde  and  phenyl  styryl  ketone.  Cinnamic 
acid  and  styrene  do  not  react.  Allyl  alcohol  appears 
to  afford  the  sodium  salt  OMc-CH2-CH(N202Na)2. 

H.  Wren. 

Syntheses  by  means  of  magnesium  alkyl 
halides.  W.  C.  Davies,  R.  S.  Dixon,  and  W.  J. 
Jones  (J.C.S.,  1930,  468 — 473). — In  general,  the 
interaction  of  magnesium  n-amyl  and  df-p-methyl- 
butyl  bromides  with  aldehydes  and  ketones  leads  to 
the  corresponding  carbinol,  with  w-decane  or  dl-y'C-Ai- 
methyloctane,  respectively.  In  some  cases  the  carb- 
inols  lose  water  during  the  reaction  and  yield  un¬ 
saturated  hydrocarbons;  but,  even  if  capable  of 
isolation,  the  carbinols  are  readily  dehydrated.  From 
?i-amyl  bromide  and  the  requisite  aldehyde  or  ketone 
may  be  prepared :  phenyl-n-amylcarbinol,  b.  p. 
170750  mm.,  df  0-9477,  rif  1-5042,  oxidised  to  phenyl 
ra-amyl  ketone  (Schroeter,  A.,  1907,  i,  530) ;  p -anisyl- 
n-amylcarbmol,  b.  p.  207 — 210°/50  mm.  (much  anis- 
aldehyde  is  recovered  unchanged),  partly  dehydrated 
by  redistillation  at  low  pressures  (cf.  Stedman  and 
Stedman,  A.,  1929,  692),  yielding  a  distillate,  which, 
saturated  with  hydrogen  chloride  and  then  boiled  with 
excess  of  pyridine  and  finally  treated  with  water, 
gives'  o.-p-anisyl-d* -hexene,  b.  p.  187 — 188°/50  mm.,  df 
0-9594,  rif  1-5356.  Methylethyl-n-amylcarbinol,  b.  p. 
97-5750  mm.,  df  0-8108,  n$  1-4527 ;  methyl-n-amyl- 
n-nonylcarbinol,  b.  p.  199 — 200°/50  mm.,  df  0-83i6, 
rift  1-4446,  and  phenylmethyl-n-amylcarbinol  (un¬ 
saturated  hydrocarbon  simultaneously  formed),  b.  p. 
169750  mm.,  df  0-9389,  rift  1-5028,  are  described. 

From  dZ-P-methylbutyl  bromide  are  derived : 
methyl  p-methylbutyl  ketone,  b.  p.  68°/50  mm.,  df 
0-8085,  nf,  1-4050  ( semicarbazone ,  m.  p.  120 — 121°)  [by 
oxidation  of  carbinol  from  acetaldehyde] ;  phenyl- 
fi-melhylbutylcarbinol,  b.  p.  163°/50  mm.,  df  0-9523,  rif 
1-5059,  which  on  dehydration,  but  not  on  distillation, 
yields  liexenylbenzene,  but  this  hydrocarbon  is  not 
produced  during  the  reaction  (cf.  Klages  and  Sautter, 
A.,  1904,  i,  302) ;  phenyl  $-methylbutyl  ketone,  b.  p. 
163750  mm.,  df  0-9640,  rif  1-5093  ( semicarbazone , 
m.  p.  160°).  An  attempt  to  prepare  p-anisyl  P-methyl¬ 
butyl  ketone  failed.  Methyl-($-methylbulyl)-n-nonyl- 
carbinol,  not  satisfactorily  purified,  has  b.  p.  198 — 
200750  mm.,  df  0-8301,  'rif  1-4438,  [J?z]„  77-50.  A 
substance,  b.  p.255 — 265°/50  mm.,  df  0-8433,  rif;  1-4582, 
[.RjJd  103-5,  simultaneously  produced  seems  to  be 
CMe(C6H11)(CaH10)-O-C3H11.  Methylethyl-tf-methyl- 
butyl)carbinol  has  b.  p.  95 — 97°/50  mm.,  df  0-8177, 
rif  1-4521.  Phenylmelhyl-($-methylbulyl)carbinol,  b.  p. 
163-5750  mm.,  df  0-9388,  rif,  1-5027,  on  dehydration 
yields  (3 -phenyl- ^-methyl- hfi -hexene,  b.  p.  142°/50  mm., 
df  0-8839,  rif  1-5117.  H.  A.  Piggott. 

Refractive  power  of  certain  acetylenic  and 
saturated  a-glycols  in  solution.  V.  Krestinski 
and  N.  Persianscheva  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  2073— 2088).— See  this  vol.,  319. 


Dehydration  of  two  stereoisomeric  y-etbylenic 
glycols  in  presence  of  hydrogen  ions  in  water. 
Determination  of  their  spatial  configuration. 
Bourgukl  and  R.  Rambaud  (Bull.  Soc.  chim.,  1930, 
[iv],  47,  173—194). — cis-[3s-Dimethyl-Ay-hexene-Pe- 
diol,  m.  p.  70-5 — 70-7°,  in  dilute  aqueous  hydrochloric, 
sulphuric,  phosphoric,  acetic,  and  tartaric  acids  at  15° 
yields  the  y-oxide,  m.  p.  102°,  dli  0-S12,  n\l  1-409,  the  de¬ 
hydration  being  catalysed  by  the  hjxlrogen  ions.  The 
reaction  is  unimolecular  and  complete,  the  oxide  being 
the  only  product.  In  0-1  A- hydrochloric  acid  at  38° 
the  velocity  coefficient  is  0-00187,  and  at  50°,  0-01085, 
the  temperature  coefficient  thus  being  high.  Com¬ 
parison  with  measurements  in  0-lA7-sulphuric  and 
0-102A-tartaric  acid  indicates  that  the  velocity  of 
catalysis  is  only  approximately  proportional  to  the 
hydrogen-ion  concentration,  increasing  more  rapidly 
than  the  latter.  In  weakly  acid  medium,  pa  6-3,  at 
89°,  the  velocity  is  constant,  the  acidity  being  un¬ 
affected  by  addition  of  the  ditertiary  glycol.  In 
0-285Ar-hydrochloric  acid  at  30°  and  at  38°,  the 
velocity  coefficient  decreases  slightly  but  regularly  as 
the  concentration  of  the  glycol  increases,  a  result 
which  may  be  due  to  the  presence  of  undissociated 
oxonium  salt. 

Dehydration  of  the  a-isomeride,  m.  p.  74 — 76-5°, 
is  not  complete  in  the  presence  of  hydrogen  ions.  A 
kinetic  study  of  the  reaction  indicates  that  the 
material  is  a  compound  or  solid  solution  of  4  parts  of 
the  cw-glycol  with  1  part  of  the  trans-  isomeride,  m.  p. 
101°.  The  latter  is  obtained  from  the  a-isomeride  by 
fractional  crystallisation  from  water.  In  presence  of 
hydrogen  ions  it  is  slowly  dehydrated,  yielding  not  a 
y-oxide,"  but  a  triolefine,  probably  ps-dimethyl-A4^'- 
hexatriene,  b.  p.  124 — 126°,  dK  0-778,  .ng  1-483,  and  a 
fraction,  b.  p.  145 — 160°,  which  probably  contains 
(3e-dimethyl-A°y-hexadien-s-ol  (cf.  Salkind,  A.,  1923,  i, 
176).  R.  Brightman. 

Action  of  hydrogen  bromide  and  bromine  on 
glycols  of  the  ethylene  series.  J.  S.  Salkind 
and  S.  A.  Sabojev  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  2139— 2150).— See  A.,  1929, 1267. 

Action  of  phosphorus  halides  and  halogen 
acids  on  the  acetylenic  y-glycols.  II.  V.  N. 
Krestinski  and  L.  J.  Bashknova-Koslovskaia  (J. 
Russ.  Phys.  Chem.  Soc.,  1929,  61,  1691—1711;  cf. 
A.,  1926,  1121).— The  complex  mixture  obtained  by 
the  action  of  phosphorus  tribromide  oh  tetramethyl- 
butinenediol  ( loc .  cit.)  was  examined,  and  the  pro¬ 
perties  of  the  various  products  were  investigated. 
The  mixture,  on  fractionation  and  freezing  out,  was 
found  to  contain  two  solid  and  one  liquid  isomeric 
dibromides,  C8H12Br2.  The  solids  had  m.  p.  46—48° 
and  39°.  The  first  of  these  when  heated  at  100°  in  a 
sealed  tube  darkened,  and  deposited  on  cooling  crystals 
of  the  second.  On  treatment  with  potassium  carbonate, 
it  yielded  the  original  glycol,  and  on  oxidation,  acetic, 
hydroxy isobutyric,  and  possibly  traces  of  oxalic  acid. 
The  second  dibromide  is  obtained  almost  exclusively 
by  the  action  of  liydrobromic  acid  on  the  original 
glycol,' and  is  the  more  stable  product,  since  the  first 
dsomerises  into  it  on  moderate  heating  and  by  the 
action  of  acid  reagents.  The  formulae  suggested  are 
CMeaBr-C:C-GMeaBr  and  CMe,:CBr-CBr:CMe2,  re¬ 


spectively.  The  liquid  dibromide,  b.  p.  112 — 118°/ 
13  mm.,  a™  1-5505,  does  not  lose  both  bromine  atoms 
with  equal  ease,  which  suggests  an  unsymmetrical 
structure.  It  can  be  reduced  to  a  hydrocarbon,  b.  p. 
126 — 127°,  and  on  oxidation  yields  acetone,  acetic 
and  hydroxyisobutyric  acids,  and  the  [3-lactonc  acid, 
trimethylmalic  acid,  m.  p.  118 — 120°.  The  dibromide 
is  considered  to  possess  a  cyclic  structure,  and  three 
formulas  are  suggested,  of  which  the  most  likely  is 
concluded  to  be  CMe2Br . 

M.  ZVEGIXTZOY. 

Formation  of  geometrical  isomerides  by  the 
hydrogenation  of  the  acetylenic  y-glycols.  Tetra- 
phenylbutinenediols.  J.  S.  Salkind  and  V.  K. 
Teterin  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1751 — 
1757 ;  cf.  A.,  1927,  643). — By  hydrogenating  tetra- 
phenylbutinenediol  in  the  presence  of  colloidal 
palladium,  two  geometrical  isomerides  of  the  ethylenic 
y-glycol,  the  a  and  (3,  are  obtained,  the  latter  only  in 
very  small  quantities.  The  (3-isomeride,  m.  p.  195 — 
196°,  is  very  difficult  to  distinguish  by  physical 
methods  from  a  mixture  of  the  original  acetylenic 
glycol  and  the  corresponding  saturated  glycol. 
Bromination  of  the  acetylenic  glycol  gave  3  : 4-di- 
bromo-2  : 2  :  5  : 5-tetraphenyldihydrofuran,  m.  p.  1989, 
whilst  the  saturated  glycol  yielded,  in  the  cold,  the 
y-oxide  of  tetraphenylbutanediol,  m.  p.  182°,  and  on 
warming  tetraphenylbutadiene,  m.  p.  192 — 193°.  Of 
the  ethylenic  glycols,  the  a-isomeride  reacted  very 
slowly  with  bromine,  giving  2:2:5:  5-tetraphenyl- 
diliydrofuran,  m.  p.  185°,  together  with  small 
amounts  of  the  dibromide,  m.  p.  192°.  The  |3-iso- 
meride  reacted  much  more  readily,  the  above- 
mentioned  dibromide  being  obtained.  Both  oxidation 
and  reduction  of  each  of  the  isomerides  yielded  identical 
products.  M.  Zvegintzov. 

Partial  esterification  of  polyhydric  alcohols. 
X.  Discovery  of  the  first  true  [3-glyceride  and 
untrustworthiness  of  supposed  structures  of 
certain  diglycerides.  A.  Fairbotjrne  (J.C.S., 
1930,  369 — 382). — A  further  study  of  the  constitution 
of  a  number  of  supposed  [3-monoglycerides  supports 
the  general  conclusion  (A.,  1927,  131)  that  previous 
cases  of  isolation  of  such  are  mistaken  ;  exception 
is  made,  however,  of  the  (3 -benzoate  of  Helferich 
and  Sieber  (A.,  1928,  44),  whose  claim  of  the  isolation 
of  the  first  true  |3 -glyceride  is  upheld.  Similarly,  the 
assumption  of  a|3-  and  ay-isomerism  in  diglycerides  is 
shown  by  further  cases  to  be  based  very  often  on 
insufficient  evidence  (cf.  A.,  1929,  292).  A  list  of 
apparently  trustworthy  methods  for  the  preparation 
of  a-,  |3-,  a (3-,  ay-  and  a(3y-esters  and  ethers  is  given. 

Direct  esterification  of  ay-di-iodohydrin  (A.,  1927, 
131)  yields  ay-di-iodohydrin  $-laurate,  m.  p.  34c  :  a, 
crude  liquid  material  isolated  by  Thieme  (A.,  1912, 
i,  333),  and  used  in  the  synthesis  of  “  [3-monolaurin,” 
is  now  found  to  yield  on  hydrolysis  a-monolaurin,  as 
does  also  the  crystalline  di-iodohydrin.  a-Mono- 
laurin  fiy-diphenyluretkane,  m.  p.  90°,  is  identical  with 
the  phenylurethane  of  the  “  (3-monolaurin  ”  of  Griin 
and  Skopnik  (A.,  1909,  i,  874).  “  ap-Dilaurin  ” 
(Thieme,  loc.  cil.)  and  "  ay-dilaurin  ”  (Griin,  A.,  1913, 
i,  157)  are  identical. 
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u-Motiomyrislin,  m.  p.  68°,  prepared  by  the  general 
method  of  Fischer  and  collaborators  (A.,  1920,  i,  805, 
807,  808)  is  identical  with  the  “  (3-moHomyristin  ”  of 
Grim,  Schreyer, :  and  Weyrauch  (A.,  1913,  i,  159). 
“  a  (3-  ”  and  “  ay-dimyristin,”  prepared  by  the  methods 
of  Grim  and  Tlieimer  (A.,  1907,  i,  464),  are  identical, 
m.  p.  64 — 65°,  as  also  are  the  “  a  (3-  ”  and  “  ay-di- 
palmitins  ”  of  Guth  (A.,  1903,  i,  225),  m.  p.  69°.  a y- 
Dichlorohydrin  (3-stearate,  m.  p.  39°,  obtained  from 
epichlorohydrin  and  stearyl  chloride  by  Whitby  (A., 
1926,  819),  may  be  prepared  from  ay-dichlorohydrin 
and  stearyl  chloride  in  quinoline ;  attempts  to  hydrolyse 
it  or  to  replace  the  chlorine  using  potassium  phthal- 
imide  failed.  “  a(3-Distearin  ”  from  ap-dibromohydrin 
(Guth,  loc.  cit. ;  Renshaw,  A.,  1914,  i,  477)  and  by  the 
synthesis  of  Grim  and  Tlieimer  is  identical  with  the 
“ay-distearin”  also  prepared  by  Guth  from  ay-di¬ 
chlorohydrin.  H.  A.  PlGGOTT. 

Chloromethyl  carbonate.  D.  Marotta  (Gaz- 
zetta,  1929,  59,  955 — 961). — The  trichloromethyl 
carbonate,  (CC13)2C03,  obtained  by  Councler  (A.) 
1881,  251)  by  the  action  of  dry  chlorine  on  methyl 
carbonate  is  considered  to  be  a  polymeride  of  carbonyl 
chloride.  Structurally  it  can  be  represented  as  the 
chloro-derivative  of  trioxymethylene. 

O.  J.  Walker. 

(3-Chloroethyl  esters  of  carbonic  and  sulphuric 
acids.  V.  V.  Nekrassov  and  I.  F.  Komissarov 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1933—1939).— 
The  preparation  and  properties  of  (3-chloroethyl 
carbonate  and  sulphate  are  described.  Ethylene 
chlorohydrin  and  carbonyl  chloride  react  at  0°  giving 
(3-chloroethyl  hydrogen  carbonate,  b.  p.  152 — 153°/ 
752  mm.,  <2f  T3825,  1-4465.  If  this  ester  is  heated 

under  reflux  with  further  quantities  of  ethylene 
chlorohydrin  at  130—150°,  di-$-chloroethyl  carbonate, 
m.  p.  8-5°,  b.  p.  240—241°,  df  1-3506,  ri»  1-4610,  is 
obtained.  The  di-ester  is  also  formed  by  heating 
ethylene  chlorohydrin  with  trichloromethyl  chloro- 
carbonate,  or  with  (3-chloroethyl  nitrite  in  small 
quantities. 

With  sulphuryl  chloride,  ethylene  chlorohydrin 
yields,  when  heated  at  165°,  $-chloroethyl  sulphate ,  m.  p. 
11°,  b.  p.  154— 154-5°/8  mm.,  df  1-4801,  n»  1-4622. 
The  same  product  is  obtained  if  (3-chloroethyl  nitrite 
is  used  instead  of  ethylene  chlorohydrin.  Both 
(3-chloroethyl  carbonate  and  sulphate  are  very  stable. 

M.  Zvegintzov. 

Action  of  chloropicrin  on  mercaptans.  V.  V. 
Nekrassov  and  N.  N.  Melinikov  (J .  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  2049— 2054).— See  A.,  1929, 
1269. 

Action  of  zinc  dust  and  zinc  oxide  on  halogen 
derivatives  of  aliphatic  sulphides.  A.  E.  Kretov 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  2345—2384).— 
The  principal  products  of  the  action  of  zinc  dust  on 
(3(3'-dichlorodiethyl  sulphide  in  presence  of  primary  or 
secondary  aliphatic  alcohols  or  primary  fatty-aromatic 
alcohols  are  thio-ethers,  S(CH2*CH2*OR)2  and 
(CH2-S-CH2-CH2-OR)2.  Thio-ethers  are  also  obtained 
^hen  phenols  are  used  instead  of  alcohols,  but  their  com¬ 
position  has  not  been  established.  When  alcohols  are 
employed,  mono-ethers  of  di-(3[3'-hydroxydiethyl  sul¬ 


phide,  OH-[CH2]2-S-[CH2]2-OR,  di-(3(3'-hydroxydiethyl 
sulphide,  diethylene  sulphide,  vinyl  ethyl  sulphide, 
dithiolethane,  vinyl  hydroxyethyl  sulphide,  ethylene, 
hydrogen  sulphide,  hydrogen,  hydrogen  chloride,  etc. 
are  formed  as  secondary  products.  The  formation  of 
di-(3(3'-hydroxydiethyl  sulphide  and  its  ethers  proceeds 
mainly  by  loss  of  hydrogen  chloride  from  pp'-dichloro- 
diethyl  sulphide,  with  formation  of  divinyl  sulphide, 
which  then  combines  with  water  or  alcohol ;  it  occurs 
more  rapidly  and  more  completely  in  presence  of  oxides 
of  zinc  or  other  heavy  metals,  by  a  process  of  hydro¬ 
lysis.  The  formation  of  ethers  of-  ethylenedi- (3- 
hydroxyethyl  sulphide  and  its  analogues  depends  on 
the  action  of  metals  and  their  chlorides  (not  oxides) 
and  takes  place  by  intramolecular  rearrangement. 
The  p(3'-dichlorodiethyl  sulphide  molecule  is  unstable 
arid,  under  the  influence  of  finely-divided  metals  and 
oxides,  decomposes  with  formation  of  a  relatively  largo 
proportion  of  gaseous  products.  The  ethers  of  di-(3(3'- 
hydroxydiethyl  sulphide  and  ethylenedi- (3 -hydroxy¬ 
ethyl  sulphide  are  stable  and  form  characteristic 
compounds  with  mercuric  chloride,  but  do  not  give 
crystalline  compounds  with  methyl  and  ethyl  iodides. 
Oxidation  of  ethers  of  di-(3(3'-hydroxydiethyl  sulphide 
by  hydrogen  peroxide  in  acetic  acid  solution  yields 
sulphoxides,  whilst  that  of  ethylenedi- (3-hydroxyethyl 
sulphide  gives  a  series  of  crystalline  products  of 
progressive  oxidation  (sulphoxides  and  sulphones). 

The  action  of  zinc  dust  on  (3(3'-dichlorodiethyl 
sulphide  in  presence  of  ethyl  alcohol  yields  :  ethylene ; 
sometimes  ethane  in  small  proportion ;  diethyl 
sulphide;  vinyl  (3- hydroxyeihyl  sulphide,  b.  p.  150 — 
165°/747  mm.,  df  1-1040,  which  combines  with 
mercuric  chloride  to  form  the  compound  C4H8OS,HgCl2, 
m.  p.  170°,  with  bromine  to  give  the  compound 
C4H8OSBr2,  and  with  hydriodic  acid  gives  vinyl 
$-iodoethyl  sulphide,  which  was  not  obtained  quite 
pure;  |3(3' -diethoxydiethyl  sulphide,  b.  p.  225 — 226*5°/ 
746  mm.,  df  0-9672,  rif  1-4585,  which  forms  a  mercuric 
chloride  compound  (+ lHgCl2),  m.  p.  93—93-5°,  is 
only  slowly  decomposed  by  alkali  or  acid,  and  under¬ 
goes  rapid  catalytic  decomposition,  with  formation  of 
unsaturated  hydrocarbons  and  ether  when  its  vapour 
is  passed  over  oxides  of  heavy  metals ;  (3-hydroxyethyl 
P'-ethoxyethyl  sulphide,  b.  p.  23S — 246°/746  mm., 
(ZU  1-0474,  rif,  1-4798,  which  gives  (3(3'-di-iodo- 
diethyl  sulphide,  m.  p.  68 — 70°,  when  treated  in  the 
cold  with  concentrated  hydriodic  acid,  and  yields  the 
sulphoxide,  b.  p.  170 — 180°/19  mm.,  and  1  :  i-sulphone- 

thioxan,  S02<^2^qjj2^>0>  m-  P-  130°,  when  oxidised 
by  means  of  hydrogen  peroxide  in  acetic  acid  solution ; 
ethylene  di-$-elhoxyethyl  sulphide, 
(CH2*S*CH2*CH2-OEt)2,  b.  p.  175— 190°/20  mm.,  df 
1-0450,  re;?  1-5020;  the  compound 
(0Et*CH2*CH2*S*CH2*CH2)20,  b.  p.  200— 220°/17— 22 
mm.,  (Z||  1-0525,  which  is  formed  from  2  mols.  of 
(3-hydroxyethyl  [3'-ethoxyethyl  sulphide  under  the 
influence  of  the  zinc  chloride  formed. 

Oxidation  of  di-(3(3'-ethoxydiethyl  sulphide  with 
hydrogen  peroxide  or  dilute  nitric  acid  yields  the 
sulphoxide,  b.  p.  176— 180°/15  mm.,  df  1-1160,  whilst 
oxidation  with  alkaline  permanganate  gives  ethyl- 
sulphonic  acid.  Treatment  of  this  diethyl  ether  with 
concentrated  hydriodic  acid  converts  it  into  (3(3 '-di- 
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iododiethyl  sulphide,  b.  p.  71 — 72°,  df  1-9332,  whilst  disulphide,  C12H2602S2j  b.  p.  185 — 205°/20  mm.,  gives, 
with  bromine  it  gives  the  dibromide,  on  oxidation,  the  disulphone,  in.  p.  89°,  which  forms  a 


SBr2(CH2-CH2-OEt)2.  Careful  chlorination  of  the 
diethyl  ether,  with  rapid  removal  of  the  resulting 
hydrogen  chloride  by  a  current  of  air,  gives  a 
mixture  of  a  monochloro-dcvivotive,  C8H1702SC1, 
b.  p.  140 — 150°/20  mm.,  with  a  dic/doro-derivative, 
C8H1602SC12,  b.  p.  155—170°/20  mm.  (decomp.). 
Treatment  of  the  diethyl  ether  with  anhydrous 
aluminium  chloride  yields  (3  j3'-dichlorodiethyl  sulphide, 
s-dichloroethane,  together  with  partly  hydrolysed 
ethers  of  di-(3(3'-hydroxydiethyl  sulphide,  sulphides  of 
unknown  composition,  and  sulphur-free  compounds. 
Anhydrous  ferric  chloride  acts  similarly,  but  less 
energetically.  In  a  sealed  tube  at  150 — 160°,  di-(3(3'- 
ethoxydiethyl  sulphide  unites  with  ethyl  (or  methyl) 
iodide  (1  mol.),  giving  the  compound  C10H23O2IS ;  with 
higher  alkyl  iodides  the  reaction  proceeds  thus : 
S(CH2-CH2-OR)2+R'I=SR'I(CHo-CH,-OR)2= 
OR-CH2-CH2-S-CH2-CH2-OR'+Rl“.  "With  phenyl- 
carbimide,  the  ethers  give  complex  condensation 
products  of  very  high  m.  p. 

(3-Hydroxyethyl  (3'-ethoxyethyl  sulphide  gives  (3- 
chloro- (3 ' -ethoxy di ethyl  sulphide,  b.  p.  122°/25  mm.,  df 
1-075,  when  treated  with  phosphorus  trichloride,  and 
$-chloro-$' -bromodiethyl  sulphide,  m.  p.  24°,  b.  p. 
125 — 132718  mm.,  with  hydrobromic  acid  saturated 
at  0°. 

When  treated  with  concentrated  hydriodic  or 
hydrobromic  acid,  ethylene  di-P-ethoxyethyl  sulphide 
gives  ethylene  di-$-iodoethyl  sulphide, 
(CH,-S-CH2-CH2I)2,  m.  p.  85°  (decomp.),  or  the  corre¬ 
sponding  bromo-derivative.  The  analogous  chloro- 
compound  gives  the  compound  C10H22O2S2,2HgCl2, 
m.  p.  83°.  Oxidation  with  nitric  acid  or  dichromate 
and  sulphuric  acid  results  in  profound  decomposition, 
but  hydrogen  peroxide  gives  :  the  monosulphoxide, 
not  obtained  pure,  the  disulphoxide,  m.  p.  156°,  and 
the  sidphoxide-sulphone,  C10H22O5S2,  m.  p.  112°,  and 
the  disulphone,  m.  p.  105° ;  the  action  of  concentrated 
hydriodic  acid  on  the  disulphone  in  a  current  of 
carbon  dioxide  gives  ethylene  di-pp' -iodoethyl  sulphone, 
(CH2-S02-CH2-CH2I)2. 

The  action  of  zinc  oxide  on  pp'-dichlorodiethyl 
sulphide  in  presence  of  water  gives  di-pp'-hydroxy- 
diethyl  sulphide,  whilst  in  presence  of  alcohol  it  yields 
mono-  and  di-ethyl  ethers ;  other  heavy  metal  oxides 
act  similarly. 

The  action  of  zinc  dust  on  pp'-dichlorodiethyl 
sulphide  in  presence  of  methyl  alcohol  gives  :  di-pp'- 
methoxydiethyl  sulphide,  b.  p.  201 — 203-5°/746  mm., 
df  1-0058,  n\ J  1-4625,  which  forms  the  compound 
C0H14O<,S,HgCl2,  m.  p.  80°,  and  yields  the  sulpthoxide, 
CfiH1403S,  m.  p.  39-5—40°,  b.  p.  164— 170°/15  mm.,  df 
1-1250,  on  oxidation  with  hydrogen  peroxide;  the 
corresponding  monomethyl  ether,  b.  p.  230 — 236°,  df 
1-076 ;  ethylene  di-$-methoxyethyl  sulphide,  b.  p.  160 — 
175°/18  mm.,  df  1-0840,  rif,  1-5063,  which,  on  oxidation 
with  hydrogen  peroxide  in  acetic  acid  solution,  gives 
compounds  of  m.  p.  130°  and  110°  together  -with  the 
disulphone,  C8H1806SG. 

Di-$$'~propoxydiethyl  sulphide,  b.  p.  243 — 247°,  df 
0-9439,  rif!  1-4573,  forms  a  mercuric  chloride  compound, 
m.  p.  71°,  and  gives  the  sulphoxide ,  df  1-0068,  on 
oxidation  with  hydrogen  peroxide.  The  corresponding 


mercuric  chloride  compound  (+2HgCl2). 

Zd-pp' -isobutoxydiethyl  sulphide,  b.  p.  268 — 272° j 
732  mm.,  df  0-9216,  nf}  1-4580,  forms  the  compound 
C12H2.O2S.HgCl,,  m.  p.  71°.  The  corresponding 
disulphide,  C14H30O2S2,  b.  p.  200— 214°/18 — 22  mm., 
forms  the  compound  C,  6H30O2S2,2HgCl2,  and  gives  the 
disulphone  Ci4H30O6S2  on  oxidation.  Xd-pp'-iso- 
amyloxydiethyl  sulphide,  b.  p.  191 — 192°/33  mm., 
ethylene  di  -  $-hydroxyethyl  sulphide  iso  amyl  ether, 
CigHj^S,,  b.  p.  210 — 230o/33  mm.,  df  0-9631,  and 
the  corresponding  disulphone,  ChjIW,,  m.  p. 
74 — 75  ,  were  prepared. 

The  action  of  zinc  dust  on  pp'-dichlorodiethyl 
sulphide  in  presence  of  (1)  benzyl  alcohol  gives  di-PP'- 
benzyloxydiethyl  sulphide,  b.  p.  225 — 250°,  df  1-0962 
(approx.) ;  the  disulphoxide  was  prepared ;  (2)  phenol 
gives  a  mixture  of  di-pp'-phenoxydiethyl  sulphide  and 
ethylene  di-p-hydroxyethyl  sulphide  diphenyl  ether, 
which  could  not  be  separated  by  distillation ;  (3)  iso¬ 
propyl  alcohol  gives  di-pp' -isopropoxydiethyl  sulphide, 
b.  p.  231-5 — 234-5°,  df  0-9356,  which  gives  a  mercuric 
chloride  compound  (-j-2HgCl2),  m.  p.  90°,  and  the 
corresponding  disulphide. 

The  action  of  various  finely-divided  metals  or  their 
oxides  on  pp'-dichlorodiethyl  sulphide  in  presence  of 
inert  solvents  yields  various  sulphur  compounds. 

T:  H.  Pope. 

Diphenylcyanomethyl  sulphide,  phenylcyano- 
methyl  mercaptan,  phenylcyanomethyl  thiocyan¬ 
ate,  and  certain  of  their  derivatives.  A.  Kretov 
and  A.  Pantschenko  (J.  Russ.  Phys.  Chem.  Soc., 
1929, 61, 1975 — 1993). — Diphenylcyanomethyl  sulphide, 
(CN-CHPh)2S,  m.  p.  150°,  obtained,  together  with 
dicyanostilbene  and  phenylcyanomethyl  mercaptan, 
when  phenylbromoacetonitrile  is  treated  in  alcoholic 
solution  with  sodium  sulphide  and  sulphur,  is  converted 
by  treatment  with  alkali  hydroxide  first  into  dicyano¬ 
stilbene,  m.  p.  240°,  and  then  into  diphenylmaleic  acid. 
Reduction  of  the  sulphide  by  means  of  zinc  dust  and 
acetic  acid  gives  dicyanostilbene,  m.  p.  240°,  whilst  its 
reduction  with  hydriodic  acid  in  acetic  acid  solution 
yields  the  dicyanostilbene  with  m.  p.  160°.  By 
stannous  chloride  the  sulphide  is  reduced  to  dicyano¬ 
stilbene,  m.  p.  160°,  and  hydrogen  sulphide.  Neither 
sulphoxide  nor  sulphone  is  obtained  by  treating  the 
sulphide  with  oxidising  agents,  the  molecule  under¬ 
going  decomposition  with  formation  of  sulphuric  acid. 

Treatment  of  the  sulphide  with  hydroxylamine 
gives,  not  the  diamino-oxime,  but  the  monoamino- 
oxime,  which  is  unstable  and  at  once  decomposes, 
forming  cyanosiilbenecarboxylamide, 
CN-CPh:CPh-CO-NH2,  m.  p.  246°  (decomp.);  this  is 
converted  into  diphenylmaleic  anhydride  when  lieated 
with  sodium  hydroxide.  Free  cyanostilbenecarboxylio 
acid  could  not  be  obtained. 

Phenylcyanomethyl merrupta?i,  (CN-CHPh-SH)2,  m.  p. 
101°,  is  obtained  either  by  heating  phenylbromo¬ 
acetonitrile  with  sodium  thiosulphate  and  decom¬ 
posing  the  resulting  compound,  CN-CHPh-S203Na, 
with  acid,  or  bj'  treating  phenylchloroacetonitrile  with 
sodium  hydrogen  sulphide.  When  heated  with  alcohol 
potassium  hydroxide,  the  mercaptan  gives  hydrogen 
sulphide,  ammonia,  and  diphenylmaleic  anhydride, 
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whilst  its  reduction  with  hydriodic  acid  leads  to  the 
formation  of  dicyanostilbene,  m.  p.  158°. 

Phenylcyanmnethyl  thiocyanate,  CN-CHPh-CNS, 
m.  p.  G4 — 65°,  gives  first  dicyanostilbene,  m.  p.  243°, 
and  then  diphenylmaleic  anhydride  when  treated  with 
potassium  hydroxide,  and  forms  dicyanostilbene  when 
reduced  with  hydriodic  acid.  T.  H.  Pope. 

Analogy  between  the  action  of  esters  of  in¬ 
organic  acids  and  of  the  acids  themselves. 
M.  Janczak  (Rocz.  Chem.,  1930, 10,  115— 157).— The 
reactions  between  sodium  ethoxide  and  diethyl  and 
triethyl  phosphite,  diethyl  ethylphosphite,  ethyl 
phosphate,  metaphosphate,  sulphate,  sulphite,  iodide, 
nitrate,  and  nitrite,  triethylamine,  ethyl  formate, 
carbonate,  acetate,  and  borate,  triethyl  and  tetraethyl 
orthocarbonate,  ethyl  sulphide,  and  tetraethyl  ortho¬ 
silicate  have  been  studied  in  non-aqueous  solvents,  as 
well  as  the  reactions  between  anhydrous  sodium 
hydroxide  and  ethyl  sulphate,  sulphite,  nitrate,  or 
phosphite,  and  between  ethyl  sulphate  and  diethyl 
sodium  phosphite  and  phosphate.  The  reactions  in 
these  cases  are  completely  analogous  to  the  reactions 
between  inorganic  acids  and  bases  in  aqueous  solution, 
the  products  for  the  above  three  groups  of  reactions 
being  alkyl  sodium  salts  of  the  respective  acids,  together 
with,  in  the  first  group,  ethyl  alcohol,  in  the  second 
ethyl  ether,  and  in  the  third  triethyl  esters.  Only  the 
esters  of  those  inorganic  acids  the  central  atom  of 
which  (S,  P,  or  C)  possesses  a  complete  octet,  no 
electron  of  which  is  shared  with  oxygen  atoms,  exhibit 
the  above  behaviour.  The  action  of  esters  of  acids 
which  are,  in  aqueous  solution,  regarded  as  being  weak 
acids  is  different ;  such  esters  are  more  sensitive  to  the 
action  of  hydrogen  than  of  hydroxyl  ions,  and  do  not 
react  with  sodium  ethoxide.  R.  Truszkowski. 

Transformation,  of  fatty  acids  into  hydro¬ 
carbons  under  high  pressures.  A.  D.  Petrov 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1849—1859).— 
See  this  vol.,  322. 

Manufacture  of  ethyl  acetate  free  from  alcohol. 
F.  Scheuermann. — See  B.,  1930,  275. 

Action  of  atomic  hydrogen  on  organic  com¬ 
pounds  [oleic  acid].  W.  Nagel  and  E.  Tiedemann 
(Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [2],  187—198). 
— An  apparatus  for  the  study  of  the  action  of 
atomic  hydrogen  from  a  Geissler  tube  on  organic 
compounds  is  described.  Treatment  of  oleic  acid  in 
the  apparatus  resulted  in  the  production  from'3  mols. 
of  acid  of  1  mol.  of  stearic  acid  and  2  mols.  of  a  poly- 
meride,  b.  p.  above  250°/l  mm.  No  compounds  of 
lower  mol.  wt.  could  be  detected.  Ethyl  phthalate 
yielded  under  the  same  conditions  ethyl  hexahydro- 
phthalate  with  polymerised  products. 

A.  R.  Powell. 

Structure  of  isooleic  acid  produced  during 
hydrogenation  of  oleic  acid.  S.  Ueno  and  N., 
Kusei  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  62b). — 
Ozonisation  of  isooleic  acid,  m.  p.  50—52-5°,  iodine 
value  41-3°,  acid  value  198-3°,  obtained  from  the 
product  of  the  hydrogenation  of  the  fatty  acids  from 
Tsubaki  oil  indicates  that  it  is  a  mixture  of  solid 
A'-oleic  acid  (A‘-elaidic  acid  1)  and  traces  of  other  solid 
°leic  acids  (A*-,  AA-oleic  acid?),  and  that  the  double 


linking  of  ordinary  oleic  acid  migrates  to  a  certain 
extent  during  hydrogenation  (cf.  A.,  1929,  423). 

C.  W.  Shoppee. 

Polymerisation  of  the  methyl  esters  of  the 
higher  unsaturated  acids  of  train  oil.  K.  Kino 
(J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  56 — 57b). — The 
variation  of  chemical  and  physical  properties  produced 
by  heating  in  a  current  of  hydrogen  has  been  investig¬ 
ated.  During  15J  hrs.’  treatment  at  220 — 230°  the 
viscosity  increases  five-fold,  with  increasing  density 
and  mol.  wt.  (345 — 440) ;  the  saponification  value 
remains  nearly  constant,  whilst  the  iodine  value  falls ; 
the  yield  of  ether-insoluble  bromide  decreases  from 
100  to  11  %.  The  polymerisation  process  is  more  rapid 
at  270 — 280°,  and  after  6  hrs.’  treatment  the  viscosity 
shows  a  fifty-two-fold  increase;  the  mol.  wt.  rises 
from  345  to  687,  whilst  the  saponification  value,  the 
iodine  value,  and  the  yield  of  ether-insoluble  bromide 
decrease,  the  latter  becoming  zero  after  5  hrs.  The 
characteristic  odour  of  the  methyl  esters  does  not 
disappear  completely. 

The  iodine  value  of  the  product  indicates  that  in 
addition  to  intermolecular  polymerisation,  intra¬ 
molecular  polymerisation  with  ring-formation  occurs. 

C.  W.  Shoppee. 

Preparation  of  a-ketonic  acids.  V.  V.  Tsche- 
lincev  and  W.  N.  Schmidt  (J.  Russ.  Phys.  Chem. 
Soc.,  1929, 61, 1995— 2000).— See  A.,  1929, 1272. 

Manufacture  of  ketonic  acid  esters.  Dr.  A. 
Wacker  Ges.  f.  Elektro-Chem.  Ind.: — See  B.,  1930, 
275. 

Condensation  of  pyruvic  acid  with  aliphatic 
aldehydes.  A.  Kirrmann  (Compt.  rend.,  1930, 
190,  750 — 752). — Pyruvic  acid  condenses  with  acet- 
aldehydc,  butaldehyde,  and  heptaldehyde  in  presence 
of  acetic  anhydride  (cf.  Wohl  and  Maag,  A.,  1911,  i, 
13)  forming  a- Jceto-y-acetoxy  valeric,  b.  p.  98°/ll  mm., 
d's  1-152,  nf,  1-4222  ( semicarbazone ,  m.  p.  178°;  acid 
chloride,  b.  p.  55°/12  mm.,  d1'  1-215,  1-4334),  a-keto- 

y-acetoxyheptoic,  b.  p.  114°/10  mm.,  dn  1-0946,  n8,} 
1-4250  ( semicarbazone ,  m.  p.  132°),  and  u-lceto-y - 
acetoxydecoic  acids,  b.  p.  145°/10  mm.,  d11  1-0291,  nf, 
1-4324  ( semicarbazone ,  m.  p.  75°),  respectively.  The 
above  acids  are  decomposed  by  boiling  with  water  to 
pyruvic  acid,  probably  through  the  intermediate 
y-hydroxy-acid ;  decomposition  is  accelerated  at  the 
ordinary  temperature  by  alkali.  Attempts  to  prepare 
metallic  salts  gave  pyruvates;  boiling  with  alcohol 
affords  ethyl  pyruvate.  H.  Burton. 

[Active  molecule  of  oxalic  acid.]  F.  Krauss 
and  K.  Berge  (Ber.,  1930,  63,  [2?],  568—569;  cf. 
Oberhauser  and  others,  A.,  1928,  505 ;  1929,  793 ; 
Krauss  and  Bruchhaus,  A.,  1929,  541).— Formic  acid 
is  produced  during  the  action  of  potassium  per¬ 
manganate  or  ammonium  persulphate  on  oxalic  acid 
and  is  causative  of  the  formation  of  calomel  from 
mercuric  chloride.  The  “  activation  ”  of  oxalic 
acid  by  treatment  with  ferric  chloride  and  hydrogen 
eroxide  is  accompanied  by  production  of  formic  acid, 
ut  the  reduction  of  mercuric  to  mercurous  chloride 
occurs  in  neutral  solution  in  absence  of  oxalic  acid. 
Mercuric  chloride  and  ammonium  oxalate  in  boiling 
solution  afford  mercurous  chloride  without  the  aid 
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of  the  “  activating  51  electric  current;  formic  acid  is 
produced.  H.  Wren. 

Nitration  of  ethyl  malonate.  J.  B.  Menke 
(Bee.  trav.  Chim.,  1930,  49,  3S1— 382). — Good  yields 
of  ethyl  nitromalonate  are  obtained  by  dropping  5  c.c. 
of  ethyl  malonate  into  a  mixture  of  7  parts  of  man¬ 
ganous  nitrate  with  25  parts  of  acetic  anhydride 
during  5  min.  at  55°.  When  acetic  acid  is  used  the 
temperature  of  nitration  is  higher;  c.g.,  with  copper 
nitrate  and  acetic  acid  the  nitration  temperature  is 
65°.  Nitration  of  ethyl  malonate  with  much  nitric 
acid  and  acetic  anhydride  at  30 — 35°  gives  mainly 
ethyl  dinitroacetate.  B.  J.  W.  Le  FkvRE. 

Properties  of  conjugated  compounds.  EX. 
Formation  of  bimolecular  reduction  products 
of  butadiene  acids.  C.  M.  Cawley,  J.  T.  Evans, 
and  E.  H.  Farmer  (J.C.S.,  1930,  522— 530).— Se¬ 
duction  of  ethyl  crotylidenemalonate  with  aluminium 
amalgam  leads  to  a  mixture  of  solid  and  liquid 
products  (with  minute  quantities  of  unimoleeular 
products)  regarded  as  geometrical  isomerides  of  the 
structure: 


CHMe-CH-CH(CO;EtV 
1  :  2-dimethyldicyclohexane-4: :  5 -dimalonate 
m.  n.  61-5°.  linuid  form.  b.  n.  235 — 240°/ 


Ethyl 

(solid  form,  m.  p.  01-5°,  liquid  form,  b.  p.  235 — 240°/ 
14  mm.)  is  reduced  slowly  by  hydrogen  and  colloidal 
palladium  to  isomeric  forms  of  ethyl  1:2 -dimethyl- 
cyclohexane-4:  :  5-dimalonate,  b.  p.  225 — 230°/7  mm. 
and  217 — 233°/13  mm.,  respectively.  The  solid 
dicyclic  ester  on  hydrolysis  yields  a  solid  acid,  probably 
1:2-  dimethyl  -  A5  -  cyclohexene  -4:5-  dimalanic  acid, 
m.  p.  175°  (decomp.),  together  with  a  syrupy,  partly 
decarboxylated  mixture  of  acids.  Attempts  at 
decarboxylation  of  the  solid  or  liquid  products  do 
not  yield  well-defined  compounds.  Bromination  of 
the  solid  ester  with  4  atoms  of  bromine  per  mol. 
yields  an  oily  Zriirowio-derivative,  and  with  6  atoms 
an  oily  ZeZrairomo-derivative,  neither  of  which  gives 
definite  products  on  oxidation.  By  hydrolysis  of 
the  reduced  ester  and  decarboxylation  of  the  product, 
or  by  catalytic  reduction  of  the  hydrolysis  product  of 
the  solid  dicyclic  ester,  followed  by  esterification  of 
the  acid  produced,  ethyl  1  : 2-dimethylcyclohexane- 
4  : 5 -diacetate,  b.  p.  179°/9  mm.,  is  obtained.  The 
reduced  derivative  of  the  solid  ester  yields  on  bromin¬ 
ation  ethyl  1  :  2-dimethylcyc\ohexane-4 :  5 -dibromo- 
dimalonate  as  a  yellow  oil.  Crotonaldehydo  condenses, 
with  ethyl  cyanoacetate  to  yield  ethyl  crotylidene- 
cyanoacetate,  solid  form,  m.  p.  57— 5S°,  liquid,  b.  p. 
1220/9  mm.  H.  A.  Piggott. 

Methyl  sebacate.  A.  Karvonen  (Suomen  Kem., 
1929,  2,  101 — 103). — The  vacuum-distilled  ester  has 
m.  p.  26-4°,  b.  p.  2937754  mm.  S.  K.  Tweedy. 

Stereochemistry  of  allene  compounds.  F. 
Faltis,  J.  Pirsch,  and  L.  Bermann  (Ber.,  1930,  63 
[£],  691—702;  cf.  A.,  1927,  856).— It  is  suggested 
that  in  considering  the  double  linking  it  may  be  more 
correct  to  disregard  the  tetrahedral  conception  and 
to  characterise  the  peculiarities  as  dependent  on 
the  participation  of  the  four  valency  electrons  in  the 
union  of  the  two  carbon  atoms  and  to  regard  the 
quadrivalent  group,  >C:C<  or  >C:C:C<,  as  a 
fresh  unit  to  be  compared  with  the  quadrivalent 


>C<  atom.  The  tetrahedral  conception  suffices 
for  the  explanation  of  the  behaviour  of  compounds 
CB4  and  may  be  considered  as  based  on  the  tendency 
of  the  substituents  to  arrange  themselves  in  a  system 
with  the  greatest  degree  of  symmetry.  This  principle, 
applied  to  compounds  CB2iCB2,  involves  the  regular, 
plane  distribution  of  the  four  substituents.  The 
same  arrangement  applies  to  allene  derivatives,  for 
which  it  is  thus  opposed  to  van ’t  Hoffs  conception. 
A  consequence  of  this  assumption  is  that  allene 
derivatives  can  yield  geometrical  isomerides  but  not 
optical  antipodes.  (The  resolution  of  1-methylcycZo- 
hexylidene-4-acetic  acid  is  regarded  simply  as  a 
consequence  of  inhibition  of  the  free  rotation  of  the 
doubly-linked  carbon  atoms.)  Experimental  ex¬ 
amination  of  the  problem  is  sought  in  the  production 
of  diethyl  di-Z-menthyl  allenetetracarboxylate,  in 
which,  according  to  van  ’t  Hoffs  conception,  it  is 
considered  that  a  type  of  asymmetric  synthesis  may 
be  involved,  possibly  leading  to  the  production  of 
diastereoisomerides  in  unequal  amount.  If,  however, 
only  cis-*ra?«-isomerism  is  possible,  the  produot 
must  have  a  specific  rotation  approximately  pre¬ 
dictable  for  the  Z-menthyl  ester  of  an  inactive  acid, 
the  activity  differing  little  for  the  cis-  or  Zra?ts-form. 

The  action  of  Z-menthol  on  ethyl  malonate  at  173° 
affords  unchanged  ester  and  menthene,  ethyl  l-menthyl 
malonate,  b.  p.  161 — 164711  mm.,  [a]D  -59-7°  in 
alcohol,  — 61-7°  in  chloroform,  and  di-Z-menthyl 
malonate,  m.  p.  60 — 61°,  [«]D  — 71-3°  in  alcohol, 
— 76-5°  in  chloroform.  The  di-Z-menthyl  ester  is 
stable  towards  boiling  alcohol.  *  In  benzene,  under 
the  influence  of  sodium  and  ethyl  alcohol,  it  suffers 
alkyl  replacement  largely  with  formation  of  ethyl 
malonate.  Under  somewhat  similar  conditions,  ethyl 
Z-menthyl  malonate  gives  a  mixture  of  ethyl  alcohol, 
ethyl  malonate,  ethyl  Z-menthyl  and  Z-menthyl 
malonates.  Ethyl  Z-menthyl  malonate  does  not 
condense  with  chloroform  in  toluene  in  presence  of 
sodium  menthoxide.  If,  however,  2  mols.  of  ethyl 
Z-menthyl  ester,  4  mols.  of  alcohol-free  sodium 
ethoxide,  1  mol.  of  chloroform,  and  2  mols.  of  Z- 
menthol  in  benzene  are  used,  the  sodium  salt  of 
di-Z-menthyl  dicarbethoxyglutaconato  is  obtained  in 
20%  yield,  accompanied  by  an  apparently  homo¬ 
geneous  mixture  of  this  salt  with  that  of  the  tetraethyl 
ester.  Bromination  of  the  salt  in  ether  and  sub¬ 
sequent  debromination  of  the  product  with  silver 
oxide  in  boiling  acetone  affords  diethyl  di-l-menthyl 
allenetetracarboxylate,  m.  p.  (indef.)  51 — 54°.  The 
product  is  divided  by  light  petroleum  into  four 
fractions  of  concordant  optical  activity  ([a]D  —  66T° 
to  —66-5°  in  acetone),  corresponding  with  that  pre¬ 
dicted  for  the  menthyl  ester  of  a  dicarboxylic  acid 
doubly  unsaturated  in  the  apposition,  but  containing 
no  conjugation.  Activation  of  the  allene  complex, 
as  expected  from  van  ’t  Hoff’s  theory,  does  not  appear 
to  have  been  accomplished  and  the  product  appears 
to  be  a  difficultly  separable  mixture  of  geometrical 
isomerides  without  marked  difference  in  optical 
activity.  Attempts  to  remove  the  menthyl  groups 
from  the  ester  by  means  of  methyl  and  cetyl  alcohol 
and  thus  to  isolate  the  allene  complex  without  the 
active  menthyl  group  were  unsuccessful. 

Ethyl  allenetetracarboxylate  is  hydrolysed  by 
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2  mols.  of  sodium  hydroxide  and  the  sodium  ethyl 
salt  is  treated  with  brucine  sulphate  in  aqueous 
acetone.  The  brucine  salt  is  separated  into  five 
fractions,  each  of  which  gives  an  optically  inactive 
ethyl  hydrogen  allenetetracarboxylate.  H.  Wren. 

Oxidation  of  xanthates  and  some  new  dialkyl 
sulphur-  and  disulphur-dicarbothionates.  A. 
Cambron  and  G.  S.  Whitby  (Canad.  J.  Res.,  1930,  2, 

144 —  152). — The  best  oxidising  agents  for  the  conver¬ 

sion  of  xanthates  OR-CSJSTa  into  dialkyl  disulphurdi- 
carbothionates,  (OR-CS)2S2,  are  (1)  a  freshly-prepared 
sodium  tetrathionate  solution  and  (2)  cyanogen 
bromide.  The  latter  reagent  must  be  used  in  aqueous 
(in  which  the  product  is  insoluble),  benzene,  or 
ethereal  (in  which  the  alkali  cyanide  formed  is 
insoluble)  solution,  since  in  alcohol  the  reaction  pro¬ 
ceeds  smoothly  to  the  formation  of  the  dialkyl  sul- 
phurdicarbothionate,  (OR-CS)2S,  by  interaction  of 
the  products  of  the  initial  reaction  :  20R-CS2K+ 
CNBr  — >  (OR-CS)2So+KC]\T+KBr ;  (OR-CS)2S2+ 
KCN  — ^  (OR-CS)2S+KSCN.  The  following  oxidis¬ 
ing  agents  are  less  satisfactory,  but  are  useful  in  certain 
cases:  (3)  nitrous  acid;  (4)  nitrosyl  chloride;  (5) 
“ cliloramine-T,”  and  (6)  benzenesulphonyl  chloride. 
By  these  methods  the  following  are  prepared,  classific¬ 
ation  being  according  to  the  oxidising  agent  used  : 
(1)  dimethyl,  m.  p.  23—23-5°  (Whitby  and  Grecnburg, 
this  vol.,  320),  dibenzyl,  m.  p.  54 — 54-5°  (Ragg,  A., 
1910,  i,  154,  describes  it  as  a  liquid),  di-fi-ethoxyethyl, 
ng  1-5751  (converted  by  alcoholic  potassium  cyanide 
into  di-$-ethoxyethyl  sulpliurdicarbothionate,  ?i“'5l-5561), 
disulphurdicarbothionates ;  and.  dithiobenzoyl  and 
dithioriaphthoyl  disulphides ;  (2)  di-n-hexyl,  b.  p. 
170 — 1750/3  mm.  (slight  decomp.),  n”  1-5569  ;  di-$- 
phenylethyl,  m.  p.  49-5 — 50°  (converted  by  distillation 
under  ordinary  pressure  into  styrene,  and  by  the  action 
of  alcoholic  ammonia  into  ^phenylethylxanOiogeh- 
amide,  CH2Ph-CH2-.0-CS-NH2,  m.  p.  73—74°) ;  dit'so- 
prppyl  (Whitby  and  Greenbm-g,  Hoc.  tit. ;  also  using 
oxidising  agents  3,  4,  and  5)  disulphurdicarbothion- 
cUe;  dibenzyl,  m.  p.  82-5 — 83°;  di-n-hexyl,  nf,  1-5410 ; 
diethyl,  m.  p.  52-5°,  sulphurdicarbothionates ;  (3)  diethyl 
(also  by  6)  and  di-n-butyl  disulphurdicarbothionates, 
and  tetraethylthiuram  disulphide  (Braun  and  Stechele, 
A.,  1903,  i,  61S).  J.  W.  Baker. 

Highly-polymerised  compounds.  XVHI.  Con¬ 
stitution  of  polyoxymethylenes .  H.  Statjdinger, 
R.  Signer,  H.  Johner,;  M.  Luthy,  W.  Kern,  D. 
Rttssidis,  and  O.  Schweitzer  (Annalen,  1929,  474, 

145 —  275). — In  part,  a  re-statement  of  the  authors’ 
view  that  the  structure  of  highly-polymerised  com¬ 
pounds  can  be  interpreted  by  normal  valency  formulae. 
The  differences  between  the  polyoxymethjdene  modi¬ 
fications  are  due  to  characteristic  groups  at  the  end  of 
the  long  chains ;  the  a-compounds  are  dihvdrates, 
0R-[CM2-0]n-CH2-0R  (R=H,  n= 2  to  >100),  the 
y-derivatives  are  the  corresponding  dimethyl  ethers, 
whereas  the  8-substances  are  dimethyl  ethers  in  the 
molecule  of  which  C-C  linkings  have  been  developed 
by  isomerisation  of  formaldehyde  molecules.  They 
are  polymeric  uniform.  The  terminal  groups  in¬ 
fluence  greatly  the  degradation  and  oxidation  of  the 
complete  molecule  (oxidation  of  the  simpler  dihydrates 
by  ammoniacal  silver  solution  and  susceptibility  of 


the  more  complex  dehydrates  to  alkali  sulphite  and 
hydroxide ;  relative  stability  of  the  dimethyl  ethers  to 
these  reagents  and  intermediate  position  of  the  di¬ 
acetates).  The  physical  properties,  particularly  those 
of  the  more  complex  products,  depend  on  the  length 
of  the  chain  and  are  little  influenced  by  the  terminal 
groups.  Provided  that  the  material  is  uniformly 
polymeric-homologous,  the  mean  mol.  wt.  can  be 
found  by  determination  of  the  terminal  groups.  In 
polymeric-homologous  series,  the  minimum  mol.  wt. 
can  be  determined  from  that  of  the  less  complex, 
soluble  members  or  from  comparison  of  the  densities. 
Rontgenometric  methods  determine  the  mutual 
distances  and  not  the  molecular  lengths  of  the  chains. 
The  non-volatility  and  insolubility  of  polyoxymethyl¬ 
enes  of  moderate  complexity  establishes  the  formation 
of  the  more  complex  derivatives  by  addition  of  single 
formaldehyde  molecules  to  crystal  nuclei  in  such  a 
manner  that  covalent  union  occurs  during  addition  to 
the  crystal  lattice ;  polymerisation  and  crystal  growth 
are  simultaneous  processes.  Conversely,  degradation 
takes  place  by  loss  of  individual  formaldehyde 
molecules  from  the  macromolecules.  : 

Re-examination  of  the  interaction  of  paraform¬ 
aldehyde  with  acetic  anhydride  (cf.  A.,  1920,  i,  517) 
indicates  that  the  polyoxymethylene  diacetates  are 
degradation  products  derived  from  longer  chains  and 
not  produced  by  addition.  The  most  favourable 
conditions  for  '  the  formation  of  compounds  with 
5 — 20  units  are  found  in  heating  the  reactants  (5 
mols.  :  1  mol.)  at  160— 170°  for  1  hr.  After  repeated 
fractional  distillation  or  crystallisation,  well-defined 
individuals  are  obtained,  the  molecular  refraction  of 
which  -indicates  a  normal  valency  structure.  The 
physical  properties  (m.  p.;  viscosity,  and  d)  of  the 
members  of  the  series  vary  in  a  regular  manner.  The 
compounds  are  hydrolysed  by  acid  or  alkali,  but 
the  fundamental  polyoxymethylene  dihydrates  are 
unstable  under  the  experimental  conditions  and  im¬ 
mediately  become  converted  into  monomeric  form¬ 
aldehyde  or  its  hydrate.  The  only  marked  differences 
exhibited  by  the  individuals  lie  in  the  stabilities  to¬ 
wards  heat.  The  following  new  or  revised  data  are 
recorded  for  the  -oxymethylene  diacetates  :  mono-, 
m.  p.  -23°,  b.  p.  39— 40°/0-l  mm.,  d-*  1-128,  nf} 
1-4025;  di-,  m.  p.  —13°,  b.  p.  60— 62°/0-I  mm.,  dM 
1-158,  ?!/}}  1-4124  ;  tri-,  m.  p.  —3°,  b.  p.  84°/0-l  mm.,  dH 
1-179,  nf}  1-4185;  tetra-,  m.  p.  +7°,  b.  p.  102—104°/ 
0-1  mm.,  dH  1-195,  nf}  1-4233 ;  penta-,  m.  p.  17°,  b.  p. 
124 — 126°/0-l  mm.,  d2i  1-204,  nf}  1-4258:  octa-,  m.  p. 
32—34°,  dM  1-216;  nona-,  m.  p.  40—43°,  d15  1-353; 
deca -,  m.  p.  52; — 53-5°;  undeca-,  m.  p.  65-5^67°; 
dodeca-,  m.  p.  73 — 75°;  tetradeca-,  m.  p.  84— 86°; 
pehtadeca-,  m.  p.  90-5—92°,  d,r‘  1-364;  hexadeca-, 
m.  p.  93—95°;  lieptadeca-,  m.  p.  98-5— 99-5°,  dn 
1-370;  nonadcca-,  m.  p.  107 — 109°,  dls  1-390;  eicosi-, 
m.  p.  Ill — 112°;  dieicosi-,  m.  p.  116 — 118°. 

The  .residue  remaining  after  removal  of  the 
volatile,  and  soluble  diacetates  consists  of  a  mixture 
of  at  least  fifty  polymeric  homologues  (23— 70  units), 
the  integrity  of  which  is  established  by  the  results, 
obtained  by  fractional  extraction  with  water.  The 
mean  mol.  wt.  can  therefore  be  deduced  from  the- 
acetyl  content.  Boiling  xylene  causes  loss  of  form-, 
aldehyde  and  production  of  a  polymeride  with  about 
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30  units ;  at  200°,  a  less  highly  polymerised  product 
results. 

Treatment  of  polyoxymethylenes  with  methyl 
alcohol  affords  partly  methylated,  unstable  compounds 
soluble  in  sodium  sulphite  or  hydroxide.  The  di¬ 
methyl  ethers  are  obtained  from  polyoxymethylene 
and  methyl  alcohol  (6  :  1)  in  presence  of  sulphuric  acid 
or  hydrogen  chloride  at  150 — -160°.  The  yields  are 
relatively  small,  so  that  the  isolation  of  individuals 
has  not  been  effected,  but  a  sequence  of  volatile  and 
soluble  polymeric  homologues  is  described  closely 
similar  in  properties  to  the  corresponding  acetates. 
The  ethers  arc  hydrolysed  by  acids  but  not  by  alkalis. 
Compounds  with  30—40  units  are  contained  in  the 
products  of  the  action  of  an  insufficiency  of  methyl 
alcohol  and  acids  on  a-polyoxymethylenes.  y-Poly- 
oxymcthylenes  (dimethyl  ethers  with  more  than  100 
units),  mixed  with  the  8-compounds,  are  obtained  by 
the  action  of  methyl  alcohol  on  paraformaldehyde  in 
presence  of  sulphuric  acid  and  purified  by  treatment 
with  hot  or  cold  sodium  sulphite  on  sodium  hydroxide. 
The  properties  vary  somewhat  with  the  mode  of  puri¬ 
fication  ;  the  highest  observed  temperature  of  decom¬ 
position  is  190 — 210°.  A  method  for  the  determination 
of  the  methyl  groups  is  described  and  the  conception  of 
the  compounds  as  dimethyl  ethers  is  strengthened  by 
the  preparation  of  analogous  diethyl  and  dipropyl 
compounds. 

8-Polyoxymethylene  is  prepared  by  the  prolonged 
action  of  boiling  water  on  the  y-  or  mixture  of  p-  and 
y-compounds ;  it  has  m.  p.  150 — 170°  with  loss  of 
formaldehyde.  The  presence  of  C-C  linkings  is 
established  by  the  production  of  the  acetates  of 
glycollaldehyde  and  higher  carbohydrates  when  the 
material  is  boiled  with  acetic  anhydride. 

The  polyoxymethylene  dihydrates  form  a  poly¬ 
meric-homologous  series  but  are  too  unstable  to 
permit  the  isolation  of  individuals.  The  lower 
members  (1—8  units)  may  be  obtained  by  extraction  of 
30%  formaldehyde  solution.  Paraformaldehyde,  when 
evaporated,  gives  a  minutely  crystalline  product  of  di- 
hydrates  with  8 — 50  units,  whereas  a-polyoxymethyl¬ 
enes  (mean  degree  of  polymerisation  more  than  100) 
are  derived  from  38%  formaldehyde  solution  by  treat¬ 
ment  with  one  tenth  of  its  volume  of  concentrated  sul¬ 
phuric  acid,  p -Polyoxymethylene,  obtained  similarly 
to  the  a-compounds  except  that  a  larger  proportion  of 
sulphuric  acid  is  used,  owes  its  characteristic  properties 
to  the  presence  of  small  amounts  of  acid  in  a  state  as 
yet  undefined. 

The  views  of  Hess  (“  Chemie  der  Cellulose,” 
Leipsig,  1928)  and  of  Bergmann  (A.,  1927,  166)  on  the 
constitution  of  cellulose  are  discussed. 

The  close  analogues  between  the  polyoxymethylene 
hydrates  and  the  silicic  acids  leads  to  the  hypothesis 
that  the  latter  substances  are  eucolloids. 

H.  When. 

Electrolytic  reduction  of  aldehydes.  VII. 
Crotonaldehyde.  G.  Shima  (Mem.  Coll.  Sci.  Kyoto, 
1930,  13,  85 — 90). — Electrolytic  reduction  of  croton¬ 
aldehyde  in  dilute  sulphuric  acid  under  Law’s 
conditions  (J.C.S.,  1912,  101,  1016)  does  not  give  the 
high  yield  of  m-butyl  alcohol  claimed  by  this  author. 
Fractional  distillation  of  the  product  separates  the 
following  compounds ;  butaldehyde  and  croton¬ 


aldehyde;  u-butyl  alcohol  (mixed  with  some  un¬ 
saturated  alcohol,  probably  crotyl  alcohol)  and 
octane-Se-diol,  b.  p.  123 — 125°/5  mm.  (Bouveault  and 
Locquin,  A.,  1905,  i,  572)  (erroneously  stated  to  be  a 
dimethylcycZopentenealdehyde  by  Hibbert  and  Head, 
A.,  1924,  i,  613),  the  proportion  of  these  products 
when  reduction  is  effected  at  the  following  temper¬ 
atures  being,  respectively,  at  0 — 5°,  30,  8,  50% ;  at 
10—15°,  21,  5,  55% ;  at  20—25°,  20,  3,  45%. 
Steam-distillation  of  the  octanediol  with  dilute 
sulphuric  acid  converts  it  into  n-propyl  w-butyl 
ketone  (Bouveault  and  Locquin,  loc.  cit.)  ( semi - 
carbazone,  m.  p.  185 — 186°).  The  yield  of  n-butyl 
alcohol  can  be  increased  to  a  maximum  of  50%  if 
electrolytic  reduction  is  carried  out  in  20%  sulphuric 
(or  acetic)  acid,  without  addition  of  alcohol,  at  0 — 5° 
with  a  lead  cathode,  the  aldehyde  being  added  in  small 
successive  portions  to  the  cathode  solution  during 
electrolysis.  Similarly,  if  reduction  is  carried  out 
with  a  mercury  cathode  (50  cm.2),  a  platinum  anode, 
10%  sodium  hydroxide  as  the  anode  solution,  and. 
crotonaldehyde  (21  g.),  50%  alcohol  (100  c.c.),  glacial 
acetic  acid  (5  c.c.),  and  sodium  acetate  (10  g.)  in  the 
cathode  compartment,  with  a  current  of  4  amp.  at 
30 — 40°,  fractional  distillation  of  the  product  yields  a 
fraction,  b.  p.  below  120°/5  mm.,  which  consists  of 
?i-butyl  alcohol  (contaminated  with  an  unsaturated 
alcohol)  and  AK-octadiene- Se-diol,  b.  p.  120 — 125°/ 
10  mm.,  and  a  fraction,  b.  p.  120 — 130°/5  mm.,  from 
which  the  above  octanediol  was  isolated. 

J.  W.  Bakek. 

A^-Decenaldehyde,  the  principal  constituent 
of  essential  oil  of  Achasma  W along  Val.  P.  vast 
Rombubgh. — See  B.,  1930,  302. 

Reduction  of  acetone  by  magnesium  in  presence 
Qf  anhydrous  aluminium  chloride.  M.  I. 
Uschakov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
2089— 2100).— See  A.,  1929,  1276. 

Ketals  of  hydroxyketones.  V.  V.  Evlampiev 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  2017—2025). 
— The  action  of  acetol  on  ethyl  orthoformate  in 
presence  of  hydrochloric  acid  under  the  conditions 
used  for  preparing  acetals  from  ketones  (A.,  1923,  i, 
1061)  yields  crystalline  acetol  ethyl-lactolide  (acetol 
ethylcyctoacetal)  (cf.  Bergmann  and  Gierth,  A., 
1926,  728)  of  the  composition  C10H20O4.  If  sulphuric 
acid  is  used  as  catalyst  instead  of  hydrochloric 
acid,  a  liquid  product  of  the  same  composition  as 
this  lactolide  is  obtained,  but  mol.  wt.  determin¬ 
ations  give  no  clear  indication  of  the  molecular 
complexity  of  the  compound.  Bromoacetone  diethyl- 
acetal,  b.  p.  60-5— 61-5°/15  mm.,  d*  1-1075,  was 
obtained  by  treating  bromoacetone  with  ethyl 
orthoformate  in  absolute  alcohol  in  presence  of 
sulphuric  acid.  Iodoacetone  diethylacetal  has  b.  p. 
69°/7  mm.,  d\  1-4761.  .  Various  attempts  to  replace 
the  halogen  in;  chloro-,  bromo-,  and  iodo-acetone 
diethylacetal  by  hydroxyl  were  unsuccessful,  but  the 
preparation  of  acetals  of  hydroxyketones  was  accom¬ 
plished  in  another  way. 

The  action  of  ethyl  orthoformate  on  acetol  formate 
in  absolute  alcoholic  solution  in  presence  of  sulphuric 
acid  yields  acetol  ethylq/doacetal,  but  with  acetol 
acetate  this  reaction  gives  acetoxyacetone  diethyl- 
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acetal,  b.  p.  78-5— 79-5°/8  mm.,  dg  0-9990,  d%  0-9774, 
which  on  hydrolysis  by  means  of  lime  yields  hydroxy- 
acetone  diethylacetal,  OH-CH2-CMe(OEt)2,  b.  p.  68 — 
68-5°/9  mm.,  dg  0-9828,  dS,  0-9637.  Acetylation 
of  this  gives  acetoxyacetone  diethylacetal  again. 
Hydrolysis  of  the  acetal  by  acid  is  an  endothermic 
reaction  (cf.  Arbusov,  A.,  1926,  805).  T.  H.  Pope. 

Dioximes.  LXI.  G.  Ponzio  (Gazzetta,  1930, 
60,  49 — 96). — The  isomerism  of  the  glyoximes  is 
discussed  at  length,  and  it  is  shown  that  many  cases 
of  such  isomerism  are  explainable  without  the  aid 
of  the  Hantzsch-Werner  theory,  the  inability  of 
which  to  interpret  the  formation  of  peroxides  of 
glyoximes  is  confirmed  by  further  experimental 
data.  The  new  experimental  results  obtained  are  as 
follows.  Trioximinopropane  (mesoxalaldehydetri- 
oxime)  gives  the  complex  nickel  salt  Ni(Cy3403N3)2, 
undergoing  change  at  about  280°,  by  the  action  of 
nickel  or  nickel  acetate.  Acetylmethylglyoxime  forms 
a  dibenzoyl  derivative,  m.  p.  131°,  when  treated,  in 
pyridine  solution  cooled  in  ice,  with  benzoyl  chloride. 
|3-Phenylglyoxime  forms  the  additive  compound, 
C8H802N2,CuCl2.  (3-Phenylmethylglyoxime  gives  (1) 
oximinoethyl  phenyl  ketone  when  heated  with  dilute 
sulphuric  acid,  (2)  phenylmethylfurazan  when  heated 
with  20%  sodium  hydroxide  solution,  (3)  the  additive 
compound  C9H10O2N2,CuC12,  (4)  a  mixture  of  4-phenyl- 
5 -methyl- 1  :  2  :  3  :  6-dioxdiazine  (20%)  and  phenyl- 
methylfuroxan  (80%)  when  treated  in  glacial  acetic 
acid  with  sodium  nitrite.  p-Methoxyphenyl - |3 -methyl - 
glyoxime  gives  p-methoxyphenylmethylfurazan  when 
heated  with  20%  sodium  hydroxide  solution,  and 
forms  the  crystalline  additive  compound, 
C10H12O3N2,CuC12.  Benzoyl-(3-methylglyoxime  forms 
the  compound  C10H10O3N2,CuCl2.  The  m.  p.  of 
the  two  benzildioximes  are  higher  than  the  values 
usually  accepted,  the  a-  and  (3 -forms  having  m.  p. 
247 — 248°  and  211 — 212°,  respectively.  The  action  of 
heat  on  a-benzildioxime  yields  diphenylfurazan  as  well 
as  the  (3-oxime  (cf.  Meisenheimer  and  Theilecker,  A., 
1929,  566),  so  that  the  reaction  is  not  merely  a  simple 
isomerisation  limited  by  the  inverse  reaction. 

When  heated  at  170°,  y-benzildioxime  yields  the 
(3-isomeride,  together  with  about  15%  of  the  a-iso- 
meride;  Auwers  and  Meyer  (A.,  1889,  713)  and  Beck¬ 
mann  and  Koster  (A.,  1893,  i,  474)  stated  that  only 
traces  of  the  a-compound  were  formed  in  this  way. 
When  aqueous-alcoholic  y-benzildioxime  solution 
containing  acetic  acid  and  nickel  acetate  is  heated  on 
a  water-bath,  the  nickel  compound  of  the  a-isomeride 
is  formed  in  40 — 70%  yield.  An  attempt  to  decide 
between  the  furoxan  formula,  the  dioxdiazine  formula, 
and  Green  and  Rowe’s  o-quinonedioxime  formula 
(J.C.S.,  1913,  103,  897)  for  the  products  of  the 
dehydrogenation  of  the  symmetrical  diarylglyoximes 
by  means  of  their  behaviour  towards  nitric  acid  gave 
inconclusive  results.  Di-p-nitrodiphenylfurazan,  for 
which  Dodge  (A.,  1891,  1237)  gave  m.  p.  218 — 220°, 
has  m.  p.  223 — 224°.  -p-Nilrodiphenylglyoxime  per¬ 
oxide,  N02-C6H4*C2N202-Ph,  m.  p.  114— 115°,  and 
dinitrodi-p-methoxyphenylglyoxime  peroxide, 
^N202[C6H3(N0.2)-0Me]2,  m.  p.  180 — 181°,  are  de¬ 
scribed.  The  existence  of  three  p-metlioxybenzil- 
dioximes  is  confirmed,  the  a-  and  (3-forms  having  m.  p. 


223°  and  185°,  respectively;  the  y-form,  m.  p.  89 — 
91°  (impure),  has  not  been  obtained  free  from  the 
(3-isomeride.  The  compound,  m.  p.  95 — 97°,  described 
by  Meisenheimer,  Lange,  and  Lamparter  (A.,  1925, 
i,  1075)  as  (3-phenylanisylfuroxan  is  a  eutectic  mixture 
of  the  two  peroxides  of  this  dioxime.  Replies  are 
made  to  various  criticisms  by  Meisenheimer  and 
Theilecker  (A.,  1929,  566)  of  the  work  of  the  author 
and  his  collaborators.  T.  H.  Pope. 

Saccharinose  and  saccharinohexoses.  E. 
Votocek  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  158 — 
160). — Reduction  of  Pdligot’s  saccharine, 
OH-CH2-CH-CH(OH)-CMe(OH)-CO  by  godium  amal. 

gam  and  dilute  sulphuric  acid  gives  a  2 -methyl- 
pentose,  which,  through  the  cyanohydrin  synthesis, 
generates  the  corresponding  “  saccharinohexose,”  a 
3-methylhexose.  R.  J.  W.  Le  F&vre. 

Optical  rotation  and  ring  structure  in  the  sugar 
group.  Optical  rotation  of  the  various  asym¬ 
metric  carbon  atoms  in  the  hexose  and  pentose 
sugars.  H.  S.  Isbell  (Bur.  Stand.  J.  Res.,  1929,  3, 
1041 — 1052). — The  values  for  the  optical  rotatory 
power  of  the  various  asymmetric  carbon  atoms 
in  both  the  hexose  and  pentose  series  have  been  cal¬ 
culated  from  the  optical  rotations  of  the  methyl- 
glucosides  and  from  those  of  the  sugars.  The  former 
are  slightly  higher  but  of  the  same  order  as  the  values 
obtained  from  the  corresponding  sugars,  indicating 
that  the  normal  forms  of  d-dcxtrose,  d-galactose,  u-d- 
mannose,  and  a-d-gulose  have  the  1 : 5 -ring  structure 
similar  to  the  corresponding  glucosides  and  that 
replacement  of  a  hydroxyl  by  a  methoxyl  group  alters 
the  rotation  of  all  the  asymmetric  carbon  atoms. 
The  specific  rotations  of  the  unknown  forms  of  d-allose, 
d-altrose,  <?-idose,  and  d-talose  are  predicted  from  the 
results  obtained.  The  following  new  values  are 
recorded :  [a]g  for  a-d-gulose  +62-6°,  a-methyl-d- 
guloside  +106°,  and  (3-methyl-d-guloside  —83°; 
[Jf$  +11,100,  +20,600,  and  -16,100,  respectively. 

A.  R.  Powell. 

Objective  physical  method  for  the  determin¬ 
ation  of  sugars  in  solution.  J.  W.  Meijer  (Rev. 
Sci.  Instr.,  1930,  2,  69 — 75). — The  smallest  con¬ 
centration  of  dextrose  that  can  be  detected  with  a 
Laurent  polarimeter  is  0-0625%,  and  with  a  Lippich 
instrument  0-032%.  A  photographic  method  is 
described,  by  means  of  which  0-009%  of  laevulose 
and  0-0125%  of  dextrose  can  be  determined 
accurately.  The  construction  of  the  special  polari¬ 
meter  which  is  required  is  described. 

C.  W.  Gibby. 

Comparative  experiments  on  the  ring-stability 
of  derivatives  of  pyranoid  and  furanoid  sugars. 
I.  H.  Ohle  and  V.  Marecek  (Ber.,  1930,  63,  [J3], 
612—636). — The  most  suitable  material  appears  to 
be  sugar  derivatives  in  which  the  hydroxyl  group  of 
the  C-l  atom  of  aldoses  is  protected  by  etherification 
or  esterification.  Treatment  of  such  compounds 
with  hydrogen  bromide  in  glacial  acetic  acid  results, 
in  the  simplest  Cases,  in  the  breaking  of  all  acetai 
linkings  followed  by  the  acetylation  of  original  or 
developed  hydroxyl  groups  except  the  group  attached 
to  C-l,  which  is  replaced  by  bromine.  A  further 
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advantage  is  found  in  the  non-existence  of  the 
(3-forms  of  the  bromo-derivatives  in  the  presence  of 
mineral  acid,  so  that  each  ring  isomeride  can  occur 
only  in  the  a-form.  Difficulties  arising  from  the 
sensitiveness  of  the  1-bromo-derivatives  to  dilute, 
aqueous  acids  are  avoided  by  neutralising  the  latter 
with  ethereal  magnesium  ethyl  bromide.  In  this 
manner  ponta-acctylglucose  is  very  smoothly  trans¬ 
formed  into  acetobromoglucose  and  3-p-toluene- 
sulphonyldusopropylideneglucose  (cf.  Freudenberg 
and  Ivers,  A,  1922,  i,  523),  which  does  not  give  the 
colour  reaction  described  previously  with  the  mixture 
of  acids,  into  3-p-toluenesulphonyl-2  :  4  :  6-a-glueosyl 
1 -bromide  in  75%  yield.  From  3-p-toluenesulph- 
onyl-5  :  6-diacetylisopropylideneglucose  3-p-toluene- 
sulphonyl  -2:5:6-  triacetyl  -  a  -  glucosyl  1  -  bromide  is 
obtained  in  more  than  90%  yield.  With  6-p-tolu- 
enesulphonyl-tsopropylideneglucose,  -3 : 5-diacetylfso- 
propylidencglucose,  -fsodiisopropylidencglucose,  and 
-1:2:3: 4-tetra-acetyl-p-gIucose  reaction  follows  a 
more  complicated  course  and  does  not  yield  crystall¬ 
ine  products.  Determination  of  loosely  and  firmly 
combined  bromine  (treatment  with  methyl  alcohol 
and  silver  carbonate  followed  by  Carius’  method 
applied  to  the  residue)  shows  that  the  course  of 
bromination  depends  greatly  on  the  nature  of  the 
material.  Attempts  to  apply  a  correction  for  the 
amount  of  bromine  utilised  by  the  eliminated  acetone 
are  not  completely  successful,  since  the  data  can  be 
applied  to  the  derivatives  of  diisopropylideneglucose, 
but  not  to  the  conversion  of  tri-p-toluenesulphonyl- 
fsopropylideneglucose  into  3:5: 6-tri-p-toluene- 
sulphonyl-2-acetylglucosyl  1 -bromide.  Blank  experi¬ 
ments  show  that  acetone  does  not  yield  compounds 
with  firmly  combined  bromine,  so  that  the  latter  is 
contained  solely  in  the  sugar  residue.  The  most 
robable  assumption  is  that  the  firmly  combined 
romine  is  attached  to  the  C-4  carbon  atom  and  enters 
the  molecule  through  fission  of  the  lactol  ring.  The 
extent  to  which -the  reaction  occurs  depends  on  the 
constitution  of  the  furanoid  glucose  derivative  and 
can  be  used-  to  a  limited  degree  in  judging  the  ring 
stability  of  these  compounds  provided  that  simple 
displacement  of  the  oxygen  bridge  is  rendered  im¬ 
possible  by  substitution  of  the  OH-5  group.  A 
complication,  however,  arises  with  those  substances 
which  yield-intense  colorations  with  hydrogen  bromide 
in  glacial  acetic  acid,  since  the  lialoehromic  effect  can 
be  attributed  only  to  products  derived  from  the 
open-chain  aldehyde.  The  separation  of  the  bromin- 
ated  products  in  these  complex  mixtures  appears 
impossible,  and  attempts  have  therefore  been  made 
to  replace  the  labile  bromine  by  other  groups,  thus 
stabilising  the  most  variable  component.  In  this 
connexion  re-examination  of  the  compound  described 
by  Ohle  and  Spenker  (A.,  1926,  1126)  has  established 
its  identity  with  the  6-p-toluenesulphonyl-2  :  3t4- 
ti’iacetyl-p-methylglucosido  of  Helferich  and  others 
(A.,  1927,  1174).  For  the  conversion  of  the  bromo- 
compounds  into  acetyl  derivatives  lead  tetra-acetate 
is  found  very  advantageous,  liberated  bromine  being 
removed  with  the  acetic  acid  during  the  reaction. 
“Firmly-combined5’  bromine  is  not  removed  from 
acetodibromoglucose  under  these  conditions.  6-p- 
Toluenesulphonylisopropylideneglucose  affords  a 


mixture  of  the  isomeric  (3-forms  of  6-p-toluene- 
sulphonyltetra  -  acetylglueose  which  cannot  be 
separated,  into  its  components  by  crystallisation.  A 
similar  mixture  is  derived  from  6-p-toluenesulphonyl- 
3  :  5-diacetylisopropylideneglucose  and  6-p-toluene- 
sulphonylisodii.sopropylidcneglucosc,  but  the  quantit¬ 
ative  relationship  of  yield  to  firmly-bound  bromine 
is  not  satisfactory.  The  reason  is  found  in  the  greater 
ease  of  direct  replacement  of  the  bromine  atom  of 
1-bromo-compounds  in  the  furanoid  series  by  other 
substituents  than  in  the  pyranoid  series.  Thus 
3  - p  -  toluenesulphonyl  -  2  :  5  :  6  -  triacetyl  -  2  -  glucosyl 
1 -bromide  and  lead  tetra-acetate  give  only  small 
amounts  of  3-p-toluenesulphonyl-l  :  2  :  5  :  6-tetra- 
acetyl-P-glucose  and  much  bromine-free  syrup  con¬ 
taining  preponderatingly  the  corresponding  a-form. 
Attempts  to  prepare  the  homogeneous  6-p-toluene- 
sulphonyl-2  :  3  :  4-triacetyl-a-glucosyl  1 -bromide  or 
-chloride  from  Helferich’s  tetra-acetate  by  hydrogen 
bromide  and  glacial  acetic  acid,  titanium  tetrachloride 
or  tetrabromide  were  unsuccessful. 

Applecation.  of  these  observations  to  the  free- 
6-p-toluenesulphonylglucose  leads  to  the  expectation 
of  a  displacement  of  the  equilibrium  towards  the 
furanoid  form  and  a  distinct  loosening  of  both:  ring 
structures,  thus  necessitating  re-examination:  of  the 
product  regarded  as  6-p-toluenesulphonyl-l  :  2  :  3  :  4- 
tetra-acetyl-a-glucose  (Ohle  and  Vargha,  A  ,  1929,. 

1278).  The  constitution  assigned:  to  it: is  confirmed 
by  the  similarity  of  its  behaviour  and  that  of 'the- 
(3-acetate .  towards  stannic  chloride  by  which  similar 
but  undoubtedly  furanoid  mixtures  become  humified 
and  by  comparison  with  the  compound  from  Hel¬ 
ferich’s  6  -  triphenylmethyltetra  -  acetyl  -  a  -  gluco  - 
pyranosc.  In  pyridine  solution,  6-p-toluenesulph- 
onylglucose  appears  present  mainly  in  the  pyran¬ 
oid  modifications,  but  this  does  not  necessarily 
apply  to  the  product  as  syrup  or  in  aqueous  solution. 

The  introduction  of  the  p-toluenesulphonyl  group .  in 
position  6  appears  generally  to  weaken  the  cyclic 
structure  and  hence  it  is  not  surprising  that  the 
compound  rapidly  gives  the  magentar-sulphurous 
acid  reaction  under  conditions  in  which  dextrose  is 
inactive.  Further,  the  occurrence  of  the  free  aldehydic 
form  involves  the  possibility  of  ketonisation  under 
conditions  milder  than  those  required  for  free  dex¬ 
trose;  hence  6-p-tolucnesulphonylglucose  cannot 
be  quantitatively  titrated,  according  to  Willstatter 
and  Sehudel.  A  further  effect  of  the  loosening  of  the 
ring  system  is  the  gradual  diminution  of  the  aldose 
content  of  the  syrup,  due,  apparently,  to  the  pro¬ 
duction  of  polysaccharides. 

By  reason  of  the  poor  yields,  treatment  of  bromo- 
compounds  with  tertiary  bases  does  not  appear;  a 
suitable  method  for  the  diff erentation  and  separation ; 
the  conversion  of  3-p-toluenesulphonyl-2  :  4  :  6-tri-.,^  - 

acetyl -a -d -glucosyl  1-bromide  into  3-p -loluajie- 
sulphonyl - 2  :  4  :  Q-lnacetyl-^-d-glucosido-l-pyridimum 
■p-toluenesulphcmate,  m.  p;  160°,  [#]§  —  21-31°  in 
chloroform,  and  3- p-toluenesulplionyl-2  : 4  :  6-Zn- 

acetyl-$-l-glucosidophenyldimethylammonium  bromide, 
m.  p.  181°,  [a]g  -4-19-51°  in  chloroform,  is  described- 
II.  Week. 

Salep  mannan.  0.  Rotjtala  and  E.  Hemmtt.a 
(Suomen  Kern.,  1929,  2,  96— 101).— The  behaviour 
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of  the  triacetate  and  tribenzoale  of  the  mannan  when 
heated  in  glycerol  was  observed.  From  the  former 
mannosan  triacetate,  sparingly  soluble  in  glacial  acetic 
acid,  was  obtained;  when  hydrolysed  this  product 
yields  a  white  soluble  substance ,  C0H10O5,  which  is 
also  obtained  when  the  mannan  is  heated  in  glycerol. 
The  substance  is  apparently  a  de-association  product 
of  the  mannan  and  is  readily  converted  into  the  latter 
(cf.  Pringsheim  and  Liss,  A.,  1928,  1016). 

S.  K.  Tweedy. 

Significance  of  ferric  and  ferrous  complexes  of 
carbohydrates  and  polyhydric  alcohols  for  the 
mechanism  of  Fenton’s  reaction.  A.  T.  Ktjchlin 
and  J.  BOeseken  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1929,  32,  1218—1234). — The  amount  of  hydro¬ 
gen  peroxide  present  at  various  times  has  been  deter¬ 
mined  by  titration  with  iodine  after  addition  of 
stannous  chloride  in  solutions  containing  glycerol, 
ferrous  sulphate,  water,  hydrogen  peroxide,  and 
sulphuric  acid.  Provided  sufficient  hydrogen  per¬ 
oxide  is  present  originally,  the  concentration  decreases 
during  the  first  few  minutes,  then  increases  again, 
and  this  may  be  followed  after  about  12  min.  when 
the  solution  has  become  turbid  by  a  further  decrease. 
The  results  are  interpreted  on  the  view  that  a  com¬ 
plex  compound  is  formed  between  the  glycerol  and 
the  ferrous  ion,  which  can  add  hydrogen  peroxide. 
Similar  observations  have  been  made  with  mixtures 
containing  lsevulose  instead  of  glycerol  and  from  the 
kinetics  of  the  reaction  evidence  has  been  obtained 
of  the  existence  of  molecular  complexes  containing 
lsevulose  and  ferrous  iron,  capable  of  adding  hydrogen 
peroxide.  The  stability  of  these  molecular  com¬ 
pounds  is  dependent  on  the  hydrogen -ion  concen¬ 
tration.  Evidence  is  adduced  from  spectrophoto- 
metric  measurements  of  the  existence  of  a  compound 
of  lsevulose  with  ferric  chloride,  consisting  probably 
of  2  mols.  of  the  former  and  1  mol.  of  the  latter. 
The  presence  of  ferrous  or  zinc  ions  influences  the 
rate  of  mutarotation  of  lsevulose. 

W.  0.  Kbrmack. 

Sugar  group.  I.  Derivatives  of  lsevulose  and 
lactose.  PH  Froschl,  .  J.  Zellner,  and  H.  Zak 
(Monatsh.,  1930,  55,  25 — 47). — Acetochlorofructose 
reacts  with  phenylhydrazine  to  give  glucosazone, 
m.  p.  206°,  and  with  magnesium  ethyl  iodide  in  ether 
to  form  the  cornpouivd  CwH1909Cl,2MgEtI.  The 
compounds  C,4H2(]O10,2MgEtl  and  C^H^Oj^MgEtl 
were  similarly  obtained  from  tetra-acetylfructose, 
prepared  in  36— 40%  yield  from  lsevulose  and  acetic 
anhydride  in  pyridine  at  —10°,  and  penta-acetyl- 
fructose,  respectively. 

Hepta-acetylbromolactose  (I),  from  octa-acetyl- 
lactose  (best  prepared  from  lactose,  anhydrous  sodium 
acetate,  and  acetic  anhydride  at  110°),  condenses  with 
1-menthol  in  dry  chloroform  in  the  presence  of  silver 
carbonate  to  give  hepta-acetylmenthyl-lactoside,  m.  p. 
92°,  [«]-g  —  34- 84°  in  alcohol,  in  32%  yield;  this  is 
hydrolysed  by  boiling  alcoholic  barium  hydroxide  to 
Kenthyl-lactoside  (  +  1-5H20),  m.  p.  182°,  [a]i?  +28-04° 
lr}  water.  Under  similar  conditions  ethylene  glycol 
^elds  the  lactoside,  CagH^O™,  m.  p.  64 — 65°,  [a]f? 
-~6‘31°  in  alcohol  (35%  yield)  ;  butyl  glycollate, 
geraniol,  and  thymol  afforded  tetradeca-acetyltetra- 
saccharide,  m.  p.  75°.  Hepta-acetylbromolactose 


and  silver  theophylline  in  dry  xylene  at  100°  give 
hepta-acetyltheophyllinelactoside,  m.  p.  104—105°  (de¬ 
comp.),  [<x]\f  —10-44°  in  ethyl  acetate  :  hepta-acelyl- 
thiocyanolacloside,  m.  p.  170°,  [a]1,?  +14-27°  in  methyl 
alcohol,  from  silver  thiocyanate;  hepta-acetylcyano- 
lactoside,  m.  p.  187°,  [a]1,?  +2S-71°  in  alcohol,  from 
silver  cyanide ;  hep ta- acetyls uccinimidolactoside,  m.  p. 
191°,  [<x]i?  -9-97°  in  chloroform,  from  silver  succin- 
imide,  were  similarly  prepared.  Magnesium  methyl 
iodide  reacts  with  hepta-acetylbromo-  and  with  octa- 
acetyl-lactose  to  give  the  compounds 
C26H35017Br,2MgMeI  and  C28H38O20,2MgMeI,  re¬ 
spectively.  "  A.  I.  Vogel. 

Synthesis  of  sucrose.  A.  Pictet  (Helv.  Chim. 
Acta,  1930,  13,  173). — The  author  is  reinvestigating 
the  previously  described  synthesis  of  sucrose  (A., 
1928,  510,  741 ;  1929,  913)  in  view  of  the  various 
unsuccessful  attempts  published  by  other  workers. 

H.  Burton'. 

[Configuration  of  digitoxose.]  F.  Micheel 
(Ber.,  1930,  63,  [B],  755).— Acetobromo-d-gluco- 
methylose  has  [a]'J  +228-4°  in  chloroform  instead  of 
+28-4°  as  erroneously  printed  (this  vol.,  455).  It  is 
therefore  an  a-derivative.  H.  Wren. 

Synthesis  of  (3-phenylglucoside.  N.  M.  Carter 
(Ber.,  1930,  63,  [B],  586). — Tetra-acetyl-p-phenyl- 
glucoside,  m.  p.  126°,  [«]*  —29-8°  in  benzene,  is  pre¬ 
pared  in  43%  yield  by  the  action  of  silver  carbonate 
on  a  solution  of  acetobromoglucose  and  phenol  in 
benzene.  p-Cresol  and  eugenol  do  not  appear  to 
react  similarly.  H.  Wren. 

Digoxin,  a  new  Digitalis  glucoside.  S.  Smith 
(J.C.S.,  1930,  508 — 510). — The  mixed  glucosides  of 
Z>.  lanata  on  crystallisation  from  acetone  deposit  a 
fraction  rich  in  a  new  glucoside  which  may  readily 
be  purified  by  taking  advantage  of  its  sparing  solu¬ 
bility  in  80%  alcohol,  chloroform,  and  ethyl  acetate. 
The  colourless,  crystalline  product,  digoxin,  c41h64014, 
m.  p.  265  (decomp.)  when  rapidly  heated,  [a]+ 
+13-3°  in  pyridine,  gives  an  olive-brown  colour  in 
the  Keller  reaction  (distinction  from  gitoxin).  Hydro¬ 
lysis  readily  yields  digitoxose  and  digoxigenin, 
C23H3105,  m.  p.  222°  (corr.),  [«]&,  +27-0°  in  methyl 
alcohol,  Keller  reaction  greenish-yellow. 

H.  A.  Piggott. 

Influence  of  neutral  salts  on  the  hydrolysis  of 
starch  in  the  presence  of  inorganic  acids.  E. 
Angelescu  and  O.  Manolescu  (Bui.  Soc.  Chim. 
Romania,  1929,  11,  99 — 102).— A  study  of  the  in¬ 
fluence  of  neutral  salts  on  the  amount  of  reducing 
sugar  produced  by  the  hydrolysis  of  starch  in  the 
presence  of  mineral  acids  has  shown  that  the  anions 
alone  have  a  marked  influence,  that  of  the  cations 
being  much  less.  Sodium  and  magnesium  sulphates 
at  concentration  greater  than  0-5jV  completely  sup¬ 
press  hydrolysis,  whilst  at  0-02N  it  is  reduced  to  half. 
The  differences  between  the  values  for  the  two 
sulphates  are  slight  and  are  regarded  as  due  to  the 
influence  of  the  cations.  Chlorides  in  general,  and 
magnesium  chloride  in  particular,  increase  the  rate 
of  hydrolysis,  whilst  nitrates  have  a  similar  although 
less  marked  effect.  In  the  absence  of  salts,  whilst 
hydrochloric  and  nitric  acids  hydrolyse  the  same 
quantity  of  starch,  sulphuric  acid  is  less  active,  al- 
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though  at  the  concentration  used  it  has  almost  the 
same  dissociation  constant,  consequently  this  effect 
is  regarded  as  due  to  undissociated  sulphate  mole¬ 
cules.  The  retarding  action  of  neutral  sulphates  is 
considered  to  be  due  to  their  tendency  to  coagulate 
the  starch,  and  thus  to  reverse  the  swelling  and 
solubilisation  processes  that  precede  hydrolysis. 
Conversely,  salts  with  a  dispersing  action  on  starch, 
c.g.,  magnesium  chloride,  accelerate  hydrolysis. 

H.  A.  PlGGOTT. 

Influence  of  temperature  on  the  blue  coloration 
given  by  iodine  in  the  presence  of  starch.  E. 
Angelesctt  and  J.  Mircescu  (Bui.  Soc.  Chim. 
Romania,  1929,  11,  81 — 98). — In  the  absence  of 
potassium  iodide  and  for  iodine  concentrations  below 
about  0-001%,  the  temperature  of  disappearance  of 
colour  produced  by  a  fixed  amount  of  iodine  increases 
to  a  maximum  and  then  diminishes  as  the  concen¬ 
tration  of  starch  in  the  solution  rises;  above  this 
figure  the  temperature  rises  steadily.  On  cooling, 
the  blue  colour  reappears  at  a  lower  temperature 
than  that  of  disappearance,  and  on  reheating,  the 
temperature  of  disappearance  is  lower  than  at  first, 
but  still  considerably  higher  than  that  of  reappearance. 
This  is  regarded  as  being  due  either  to  the  loss  of 
iodine  or  to  irreversible  transformations  of  the  starch, 
or  a  combination  of  these.  In  starch  solutions  of 
constant  concentration,  increased  amounts  of  iodine 
increase  the  temperature  of  decolorisation,  the  increase 
being  more  marked  with  the  smaller  amounts  of 
iodine.  In  the  presence  of  potassium  iodide,  the 
temperature  of  decolorisation  is  raised  and  the  effect 
is  particularly  noticeable  with  low  concentrations  of 
iodine,  more  iodine  being  absorbed  by  the  starch 
than  in  the  absence  of  iodide.  In  addition,  the  re¬ 
lations  are  much  more  regular  and  the  differences 
between  the  temperatures  of  disappearance  and 
reappearance  are  considerably  less ;  nevertheless, 
on  reheating,  the  second  decolorisation  still  occurs 
at  a  slightly  lower  temperature  than  the  first. 

The  colour  changes  from  blue  to  violet  and  reddish- 
brown  before  it  disappears.  This  can  be  attributed 
either  to  the  liberation  of  free  iodine  or  to  the  increase 
in  degree  of  dispersion  of  the  starch.  Then  the 
hysteresis  effect  on  cooling  may  be  due  to  slow  coagul¬ 
ation  of  the  starch  granules,  and  the  marked  effect 
of  potassium  iodide  on  the  change  in  shade  to  its 
known  dispersing  action.  H.  A.  Piggott. 

Oxidative  decomposition  of  starcb  by  bromine 
in  alkaline  solution.  M.  Ho  nig  and  W.  Rtjzicka 
(Biochem.  Z„  1930,  218,  397— 401).— When  cold  1% 
solutions  of  soluble  starch,  mixed  with  barium  hypo- 
bromite  and  sufficient  barium  hydroxide  to  neutralise 
acid  oxidation  products,  were  irradiated,  maltobionic 
acid  was  obtained  if  the  oxygen  equivalent  of  the 
hypobromite  used  sufficed  for  either  two  or  three 
dextrose  residues.  Gluconic  acid  was  also  obtained 
when  higher  oxygen  equivalents  were  employed. 
Maltobionic  acid  was  also  obtained  from  potato 
starch.  W.  McCartney. 

Micellar  theory  of  the  starches  and  physico¬ 
-chemical .  properties  of  starch  substances.  M. 
Sam ec  (Biochem.  Z.,  1930,  218,  249 — 268). — A  con¬ 
sideration  of  the  properties  of  starches  with  special 


reference  to  the  state  of  combination  of  the  phos¬ 
phorus,  silica,  and  other  mineral  matter  which  they 
contain  shows  that  the  theories  of  Malfitano  and  of 
K.  H.  Meyer  receive  considerable  support  from 
experimental  results.  W.  McCartney. 

Structural  matter  of  varieties  of  cabbage. 
III.  H.  Pringsheim  and  H.  Borchardt  (Ber., 
1930,  63,  [B],  664 — 670 ;  cf.  A.,  1928,  1227;  B., 
1929,  468).— The  stems  of  broccoli  require  more 
energetic  treatment  with  sodium  hydroxide  and 
chlorine  dioxide  than  other  varieties  of  cabbage  for 
the  isolation  of  the  structural  matter,  but,  after  acetyl¬ 
ation,  an  acetate  of  very  small  optical  activity  is 
obtained.  This  is  not  due  to  the  somewhat  more 
drastic  treatment,  since  cellulose  under  like  con¬ 
ditions  affords  an  acetate  with  considerable  but  not 
full  activity.  All  the  usual  methods  fail  when  applied 
to  the  hydrolysis  of  the  cabbage  polysaccharide  to 
sugars,  and  modified  methods  of  acetolysis  do  not 
lead  to  degradation  products  soluble  in  water.  If, 
however,  the  initial  treatment  of  the  cabbage  with 
6%  sodium  hydroxide  is  omitted,  the  action  of 
zinc  chloride  and  41%  hydrochloric  acid  affords  a 
clear  solution  containing  xylan  in  addition  to  ferment¬ 
able  sugars.  The  latter  substances  give  a  distinct 
coloration  for  laevulose  (van  der  Haar’s  method)  and 
the  difference  between  the  titration  values  according 
to  Bertrand  and  to  Willstatter  and  Schudel  discloses 
the  presence  of  10%  of  a  ketone  which  can  only  be 
laevulose,  since  it  is  fermentable.  Dextrose  is  present, 
but  galactose  or  mannose  could  not  be  detected. 
It  is  therefore  established  that  the  cabbage  poly¬ 
saccharide  differs  characteristically  from  the  struc¬ 
tural  matters  previously  investigated  and  it  is  sug¬ 
gested  that  true  cellulose  is  not  necessarily  the  main 
component  of  the  structural  matter  of  green  plants. 

H.  Wren. 

Integral  relationship  between  the  cellulose  and 
the  sparingly  soluble  xylan  in  the  structural 
element  of  red  beech  ( Fagns  silvatica).  II.  E. 
Schmidt,  W.  Jandebeur,  and  K.  Meinel  (Cellulose- 
chem.,  1930,  11,  73—79;  cf.  this  vol.,  457).— Treat¬ 
ment  of  beech -wood  meal  with  a  0-25%  aqueous 
solution  of  chlorine  dioxide  oxidises  the  lignin,  yield¬ 
ing  degradation  products  not  completely  soluble  in 
water  which  may  be  removed  by  treatment  of  the 
wood  with  sufficient  aqueous  solution  of  salts  possess¬ 
ing  an  alkaline  reaction  to  bring  the  pK  of  the  mixture 
to  6-8.  A  greater  degree  of  alkalinity  tends  to  the 
attack  of  the  structural  polysaccharides.  The  salts 
employed  are  sodium  sulphite,  sodium  carbonate, 
disodium  hydrogen  phosphate,  and  potassium 
xanthate.  Dissolution  is  also  effected  by  sulphur 
dioxide,  in  the  form  of  sodium  hydrogen-  sulphite, 
and  by  solutions  of  certain  organic  compounds 
resorcinol  and  pyridine;  Repeated  treatment  with 
chlorine :  dioxide  and  these  reagents  alternately  re¬ 
moves  completely  the  lignin  from  the  cell  constituents. 
The  polysaccharide  element  of  the  cell  wall  is  not 
attacked  by  this  treatment.  The  relationship  pre¬ 
viously  reported  ( loc .  cit.),  3  mols.  of  cellulose  to 
1  mol.  of  sparingly  soluble  xylan,  is  confirmed  in 
all  cases  for  the  delignified  material. 

T.  H.  Morton. 
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Phenylcarbimide  derivative  of  aminoglucose. 
A.  A.  Schmuk  (J.  Russ.  Pliys.  Chem.  Soc.,  1929.  61, 
1759 — 1763). — A  phenylcarbimide  derivative,  m.  p. 
207 — 208°  (decomp.),  of  aminoglucose  is  precipitated 
when  an  ice-cold  solution  of  aminoglucose  in  dilute 
sodium  hydroxide  is  treated  with  phenylcarbimide. 
It  is  somewhat  unstable,  and  decomposes  when  heated 
with  acetic  acid,  giving  diphenylcarbamide.  If 
phenylthiocarbimide  is  used,  a  thiocarbimide,  m.  p. 
121°,  is  obtained,  which  is  moderately  soluble  in 
hot  water  or  alcohol  and  readily  reduces  ammoniacal 
silver  nitrate  and  Fehling’s  solution.  Both  deriv¬ 
atives  dilfer  from  the  corresponding  derivatives  of 
glucosamine.  M.  Zvegintzov. 

Pyrogenic  decomposition  of  betaine  under 
reduced  pressure  in  the  presence  of  calcium 
oxide.  G.  Dechamps  (Bull.  Soc.  cliim.  Belg.,  1930, 
39,  67 — 86). — The  products  of  distillation  at  300 — 
350°/15  mm.  were  collected  successively  in  a  cooled 
receiver  (a),  2N- sulphuric  acid  ( b ),  and  sodium  hydro¬ 
gen  sulphite  solution  (c).  The  portion  of  the  dis¬ 
tillate  (a)  non-volatile  in  steam  consists  of  betaine 
carried  over  mechanically ;  the  steam-distillable 
products  are  separated  by  means  of  their  different 
basicities,  the  feebly  basic  part  consisting  of  pyrrole 
and  the  strongly  basic  part  being  added  to  (6).  The 
basic  products  (6)  are  separated  by  successive  steam- 
distillations  from  alkaline  solution  into  more  and  less 
volatile  fractions ;  the  constituents  of  the  former  are 
separated  by  the  methods  of  Bertheaume  (A.,  1910, 

i,  365 ;  ii,  663)  and  of  Frangois  (A.,  1907,  i,  391 ; 

ii,  5Q3),  and  consist  of  trimethylamine  (73-96%),  di- 
methylamine  (18-40%),  monomethylamine  (3-82%), 
and  ammonia  (3-82%) ;  the  principal  constituent  of 
the  latter  is  tetramethylethylenediamine  [ cliloro - 
platinate,  m.  p;  251°  (decomp.)],  accompanied  by 
traces  of  condensation  products  derived  from  mono- 
and  di-methylamine  and  formaldehyde.  By  treat¬ 
ment  with  sodium  hydroxide  and  steam,  the  sodium 
hydrogen  sulphite  solution  (c)  furnishes  methyl 
alcohol,  acetone,  and  cydopropanone  ( p-nitrophenyl - 
hydrazone,  m.  p.  116 — 117°) ;  a  mixture  of  the  #-nitro- 
phenylhydrazones  of  acetone  and  cycloprop anone 
(4:1)  has  m.  p.  142 — 143°.  Schemes  explanatory 
of  the  formation  of  pyrrole,  tetramethylethylenedi- . 
amine,  and  cydopropanone  from  betaine  are  dis¬ 
cussed,  in  the  last  case  involving  the  intermediate 
formation  of  calcium  succinate  which,  when  distilled 
at  300 — 350°/15  mm.,  affords  acetone  and  cydo¬ 
propanone. 

The  gaseous  products  consist  mainly  of  carbon 
dioxide,  together  with  hydrogen,  methane,  and  traces 
of  unsaturated  products. 

When  betaine  is  fused  and  immediately  cooled 
again,  sufficient  formaldehyde  is  formed  by  pyro¬ 
genic  decomposition  to  be  readily  detected;  on  this 
basis,  the  author  proposes  a  simple  qualitative  test 
for  betaine.  C.  W.  Shoppee. 

Peptide-like  substances.  XXXI.  Synthesis  of 
a  peptide  and  other  derivatives  of  a-amino- 
acryllc  acid  (dehydroalanine)  from  pyruvic 
acid.  XXXII.  Compounds  of  pyruvic  acid  with 
amino-acids.  XXXIII.  Peptide  linking.  M. 
Berqmann  and  K.  Grafe  (Z.  physiol.  Chem.,  1930, 


187,  187—195,  196—202,  183— 186).— XXXI.  Acet¬ 
amide  heated  with  pyruvic  acid  gives  a.a.-diacetamido- 
propionic  acid,  m.  p.  189 — 190°  (corr.),  which  with 
diazomethane  yields  the  methyl  ester,  m.  p.  186° 
(corr.).  For  comparison,  a|3 -diacetamidopropionic 
acid,  m.  p.  181 — 182°  (corr.)  after  softening  at  178°, 
was  prepared  from  a[3-dibromopropionic  acid  by  the 
action  of  ammonia  and  subsequent  acetylation. 
Acetamide  and  pyruvic  acid  also  yield  a -acetamido- 
acrylic  acid,  m.  p.  198 — 200°  (corr.,  decomp.),  which 
may  also  be  obtained  by  heating  aa-diacetamidopro- 
pionic  acid  with  acetic  acid.  Hydrogenation  in  pre¬ 
sence  of  palladium  gives  acetyl-dZ-alanine.  The  con¬ 
stitution  is  determined  by  the  action  of  diazomethane, 
which  yields  methyl  3-acetamidopyrazoline-3-carboxylate, 
C7H1103N2,  m.  p.  67 — 68°,  which  at  70°  loses  nitrogen, 
forming  a  compound,  C7H1103N,  m.  p.  86-5 — 87°. 
Pyruvic  acid  and  chloroacetamide  yield  u-chloro- 
acetamidoacrylic  acid,  m.  p.  163 — 165°  (corr.),  cata- 
lytically  reduced  to  chloroacetyl-dl-alanhie,  m.  p.  127° 
(corr.),  and  a.u.-di(chk>roacetamido)propionic  acid,  m.  p. 
199°  (corr.).  Chloroacetamidoacrylic  acid  with  am¬ 
monia  forms  glycyldeliydroalanine,  m.  p.  192 — 193° 
(decomp.),  which  is  hydrolysed  by  pancreatin 
(Merck). 

XXXII.  aa-Diacetamidopropionic  acid  with  acetic 
anhydride  gives  an  azlactone,  2  :  i-dimelhylA-acet- 
amido-oxazdin-5-one,  C7H10O3N2,  m.  p.  152°  (corr.), 
yielding  diacetamidopropionamide,  decomp.  222°,  with 
methyl-alcoholic  ammonia.  The  azlactone  may  be 
used  for  the  synthesis  of  pyruvylamino-acids.  With 
glycine  it  yields  diacetamidopropionylglycine  ( + EtOH) , 
decomp.  215°  (corr.)  [ ethyl  ester,  m.  p.  179°  (corr.)]. 
The  latter  acid  or  ester  on  acid  hydrolysis  yields 
pyru  vy  lglycine .  The  azlactone  combines  with  dl- 
phenyialanine  (as  sodium  salt)  to  form  au.-(diacetamido- 
propionyl)-d\-phenylalanine,  m.  p.  219 — 220°  (corr., 
decomp.)  \methyl  ester,  m.  p.  196°  (corr.)],  which  on 
acid  hydrolysis  yields  pyruvyl-dl-phenylalanine,  m.  p. 
94°  \phenylhydrazone,  m.  p.  115 — 118°  (corr.)].  The 
pyruvylamino-acids  show  characteristic  colour  reac¬ 
tions. 

XXXIII.  A  case  of  substitutional  activation  of 
the  acid  amide  group  such  as  is  present  in  peptides 
is  furnished  by  the  azlactone  of  aa-diacetamidopro- 
pionic  acid,  which  is  sensitive  to  the  action  of  alcohol 
(methyl,  ethyl,  or  butyl)  and  yields  a.-amino-a.-acet- 
amidopropionic  acid,  m.  p.  163 — 165°  (corr.,  decomp.). 
The  latter  with  mineral  acids  yields  pyruvic  acid, 
ammonium  salt,  and  acetic  acid.  Acetylation  by 
means  of  keten  yields  aa-diacetamidopropionic  acid. 
Benzoyl  chloride  gives  u-acetamido-a.-benzamidopro- 
pionic  acid,  decomp.  186 — 1S7°. 

J.  H.  Birkinshaw. 

Hydroxyamino-compounds  which  show  the 
biuret  reaction.  V.  Synthesis  of  isoseryl- 
glycine.  M.  Tomita  and  J.  Karashima  (Z.  physiol. 
Chem.,  1930,  187,  238—240;  cf.  A.,  1928,  1363).— 
P-Chlorolactyl  chloride,  prepared  by  the  action  of 
thionyl  chloride  on  chlorolaetic  acid,  combines  with 
glycine  to  form  $-chlorolactylglycine,  m.  p.  105°. 
Treatment  of  the  latter  with  aqueous  ammonia  fol¬ 
lowed  by  silver  oxide  yields  imserylglycine,  m.  p. 
224°  (decomp.),  which  gives  the  biuret  reaction. 

J.  H.  Birkinshaw. 
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Selenium  derivatives  of  aliphatic  acids.  A. 
Fred g a  (Svensk  Kera.  Tidskr.,  1930,  42,  66— 71).— 
a-Selenocyanoisovaleric  acid,  m.  p.  109 — 110°,  ft23 
2-59  xlO-3,  prepared  by  the  method  previously  de¬ 
scribed  (A.,  1929,  426,  1285)  from  a-bromoisovaleric 
acid,  is  converted  by  prolonged  treatment  with  dilute 
mineral  acid  into  diselenodi-a-isovaleric  acid,  m.  p. 
122 — 123°.  Oxidation  of  tills  with  hydrogen  per¬ 
oxide  in  presence  of  barium  carbonate  and  subsequent 
removal  of  barium  with  sulphuric  acid  afford  «- 
seleninoisovaleric  acid,  m.  p.  111°  (decomp.),  p- 
Seleninopropionic  acid,  m.  p.  108°  (decomp.)  ( silver 
salt),  is  prepared  by  oxidation  of  diselenodi-p-pro- 
pionic  acid  ( loc .  cit.)  with  hydrogen  peroxide  in 
acetone  solution.  H.  Burton. 

Manufacture  of  carbamide  and  substitution 
products  thereof.  I.  G.  Farbenind.  A.-G.— See  B., 
1930,  275. 

Complex  cyanides.  IV.  Compounds  of  heavy 
metals  with  chromicyanic  acid.  H.  Reihlen  and 
F.  Kraut  (Annalen,  1930,  478,  219 — 234).— The  be¬ 
haviour  of  chromicyanic  acid  with  heavy  metals  is 
analogous  to  that  of  ferri-  and  cobalti-cyanic  acids 
(cf.  A.,  1929,  432,  1430);  the  only  difference  is  that 
in  chromicyanides  the  stability  of  the  polynuelear 
complexes  is  less,  i.e.,  the  tendency  to  form  true  salts 
is  greater.  ■  Combination  of  the  ion  of  a  heavy  metal 
and  a  metal  hexacyanide  ion  leads  in  general  to  the 
formation  of  a  compound  such  as  [FenI(CN)~Znn]K2 
which  contains  a  polynuclear  complex  or  “  individual 
group.”  Interaction  of  such  a  compound  in  hot 
solution  with  a  zinc  salt  yields,  not  a  zinc  salt  of  the 
complex  ion,  but  a  compound,  K2[{Zn(CN)0Fen}2Zn], 
a  new  complex  being  formed.  This  ability  to  add  on 
atoms  to  the  complex  is  illustrated  by  the  preparation 
of  the  compound  jjFe™  ( CN)  6Fem}2Fe<^gQjNj-J  ,30H2O 
from  sodium  ferricyanide  and  ferric  thiocyanate,  in 
which  addition  occurs  to  the  non-ionised  compound, 
[Fem(CN)GFem].  The  constitution  of  compounds 
containing  polynuclear  complexes  is  deduced  from 
their  behaviour  with  ammonia,  when  the  number  of 
ammine-forming  heavy  metal  atoms  united  by  ionised 
linkings  is  equal  to  or  less  than  the  number:  of  am¬ 
monia  molecules  added,  divided  by  the  co-ordination 
number  of  the  heavy  metal.  The  compound 
[Cr(CK)gCd]2[Cd(NH3)6],2H20  is  an  example  of  the 
type  of  compound  formed.  It  is  produced  by  the 
interaction  of  ammonium  chromicyanide  with  a  cad¬ 
mium  salt  in  presence  of  ammonia  and  ammonium 
salts,  and  is  converted  into  the  tetrammine  salt  when 
dried  over  sulphuric  acid.  The  corresponding  nickel 
compound,  [Cr(CK)6Ni]2[Ni(NH3)s],12H20,  is  ob¬ 
tained  similarly,  and  likewise  yields  a  tetrammine 
salt.  The  chromicyanide  compounds  differ .  par¬ 
ticularly  in  their  behaviour  when  the  ammonia'  and 
hydroxyl-ion  concentrations  are  increased;  when 
cadmium  chromicyanide  is  treated  with  12-5AT-am- 
monia  solution  the  individual  group  of  the  above 
.cadmium  hexammine  salt  is  attacked  with  the  form¬ 
ation^  of  the  compound  [Cr(CN)c]2[Cd(NH3)4]3,H20. 
“  True  ”  chromicyanides  such  as  this  arc,  however, 
unstable,  and  it  loses  ammonia  over  sulphuric  acid 
to  yield  the  tetrammine  salt  of  the  binuclear  com¬ 


plex.  Attempted  preparation  of  the  hexammine 
chromicyanide  by  treating  cadmium  chromicyanide 
with  ammonia  solution  saturated  at  —15°  yields 
mixed  crystals  of  the  composition  3(hexammine  salt), 
2(tetrammine  salt),12H20,  and  mixed  crystals  of 
the  composition  3(tetrammine  salt),  (hexammine 
salt^SHoO  are  obtained  by  decomposition  of  cadmium 
chromicyanide  with  3— 4A-ammonia  solution  and 
ammonium  sulphate  solution.  The  ability  of  the 
chromicyanide  group  to  add  more  than  one  cadmium 
atom  by  non-ionised  linkings  has  been  shown  by 
the  preparation  of  a  basic  cadmium  compound  of  the 
composition  {Cr(GN)6}3Cd7(0H)5,12NH3,H20  by  the 
action  of  excess  of  a  cadmium  salt  on  potassium 
chromicyanide  (Cr:Cd=l  :  2)  in  T25 — 2-5iV-ammon- 
ium  hydroxide  solution.  The  presence  of  I2NH3 
indicates  that  there  are  three  [Cd(NH3)4]”  ions,  and 
consequently  the  compound  is  formulated  with  a 
sexa valent. anion : 

[{(0H)2Cd(CN)6Cr}2Cd{Cr(CN)GCd0H,H20}][Cd(NHa)4]3. 
If  the  ratio  Cr :  Cd  is  decreased  to  1  :  T5  the  compound 
[{(0H)2Cd(CN)GCr}3Cd][Cd(NH3)4]a(KH4)3,2H20,  with 
a;  septavalent  anion,  is  formed  as  a  consequence  of  the 
higher  hydroxyl-ion  concentration.  An  analogous 
basic  zinc  compound,  [{H0-H20,Zn(CN)GCr}Zn{Cr(CN)6 
Zn(OH)J2][Zn(NH3)4]2(NH4)2,  with  a  sexavalent  anion 
is  formed  when  “  ordinary1’  zinc  chromicyanide  is 
dissolved  in  dilute  ammonia  and  most  of  the  excess 
of  ammonia  removed  : over  sulphuric  acid.  The 
“  ordinary  ”  chromicyanides  obtained ,  in  non- 
ammoniacal  neutral  or  acid  solutions  probably  contain 
anions  which  are  of  this  type  or  more  complex,  but 
with  aquo-groups  replacing  the  hydroxyl  groups. 
Both  potassium  and  cadmium  salts,  which  differ  little 
in  solubility,  are  formed  simultaneously.  The  potass¬ 
ium  salt,  [{Cd(CN )  GCr}3Cd]K,  1 9H20 ,  is  obtained 
pure  by  precipitation  from  hot  solutions  in  which 
Cr  :  Cd=2  :  3,  the  resultant  proportion  of  cadmium 
to  potassium  ions  being  1  :  16.  The  cadmium  salt, 
[{Cd(CN)GCr}3Cd]2Cd,72 — -73H20,  is  .  prepared  by  di¬ 
gesting  the  precipitate  obtained  in  the  cold  with 
cadmium  sulphate  solution..  Precipitation  of  chromi¬ 
cyanides  in  the  cold  gives  mixtures  of  the  potassium 
and  cadmium  salts  of  both  the  bimolecular  complex 
anions  and  the  multivalent  anions.  R.  K.  Callow. 

Constitution  of  aliphatic  diazo-compounds. 

H.  Lindemann,  A.  Wolter,  and  R.  Groger  (Ber., 
1930,  63,  [A],  702— 715;  cf.  A.,  192S,  937).— An 
attempt  is  made  by  means  of  the  parachor  to  decide 
between  the  constitutions  R2C<^n,  R2C — K=N,  and 

R2C=N=N  for  aliphatic  diazo-compounds ;  the 
structure  R2CIN:N  is  regarded  as  incompatible,  with 
the  octet  theory.  The  following  data  are;. recorded  : 
diazoacetone,  df  1-068,  y  35.-4;  methyl 'diazoacot.ate, 
df  1-158,  y  33-3  ;  ethyl  diazoacetate,  df  TOSS,  y  31-5 ; 
n-butyl  diazoacetate, b. p.  73°/14  mm.,  54°/l-5  mm., 
df3  1-023,  y  30-3;  ethyl  diazosuccinate,  df  1-127, 
y  33-9;  methyl  diazoacetoacetate,  b.  p.  64°/0-2  mm., 
df5  1-177,  y  35-7  ;  ethyl  diazoacetoacetate,  df  1-130, 
y  33-4;  diazoacetylacetone,  b.  p.  61°/0-7  mm.,  df  1-145, 
y  38-9  \  methyl  diazomalojMte,  b.  p.  98°/ll  min.,  63°/ 
1  mm.,  df5  1-287,  y  38-2;  ethyl  diazomalonate,  df 
1-172,  y  33-4. 
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The  theoretical  values  of  the  parachor  are  cal¬ 
culated  as  in  the  case  of  the  azides  ( loc .  cit.).  The 
differences  between  the  calculated  values  for  the  cyclic 
and  open  structures  are  not  great  and  individual  de¬ 
terminations  fall  between  the  two  groups,  but  for  the 
ten  compounds  the  cyclic  structure  is  most  closely 
in  harmony  with  the  observed  data  (cf.  Sidgwick,  A., 
1929,  805).  This  conclusion  is  not  compatible  with 
the  existence  of  optically  active  diazosuccinic  esters, 
since  the  cyclic  structure  possesses  no  centre  of  sym¬ 
metry.  Repetition  of  the  work  of  Levene  and  Mikeska 
(A.,  1921,  i,  233;  1922,  i,  818;  1923,  i,  663)  and  of 
Kendall  and  Noyes  (A.,  1926, 1134)  yields  a  more  highly 
dextrorotatory  compound  than  any  obtained1  pre¬ 
viously.  The  presence  of  ethyl  malate  in  amount 
sufficient  to  account  for  the  activity  is  excluded  by 
the  analytical  data.  Since  agitation  with  hydro¬ 
chloric  acid  does  not  influence  the  rotation,  it  cannot 
be  due  to  ethyl  aminosuccinate  or  a  4-piperidone- 
2:3:  6-tricarboxylic  ester.  The  conclusion  is  there¬ 
fore  reached  that  the  aliphatic  diazo-compounds  are 
equilibrium  mixtures  of  much  cyclic  and  little  open 
forms.  Determination  of  refractive  index  shows  all 
these  compounds  to  exhibit  marked  exaltations  due, 
in  part,  to  the  complex  but  in  some  cases 

(diazoacetone,  diazoacetylacetone)  so  considerable  as 
to  be  understandable  only  on  the  hypothesis  of  the 
presence  of  an  open  form  with  normal  conjugations. 

The  observed  value  of  the  parachor  for  the  diazo- 
malonates  is  considerably  less  than  that  calculated 
for  a  three-membered  ring  structure.  On  account 
of  their  comparatively  slight  reactivity,  the  structure 

Cq^.^L-j^N  has  been  proposed  for  them,  but  a 
comparison  of  the  absorption  curves  of  ethyl  diazo¬ 
succinate  and  diazomalonate  in  alcohol  lends  no  sup¬ 
port  to  this  formulation.  H.  Ween. 

7  Interaction  between  alkyl  Grignard  reagents 
and  antimony  trichloride.  W.  J.  C.  Dyke,  W.  C. 
Davies,  and  W.  J.  Jones  (J.C.S.,  1930,  463—467).— 
■The.  interaction  of  alkyl  Grignard  reagents  with 
antimony  trichloride  yields  as  principal  product  the 
trialkylstibine  in  a  60 — 70%  yield,  some  hydrocarbon 
produced  by  action  of  magnesium  on  the  alkyl  halide, 
a  little  trialkylstibine  oxide  in  spite  of  precautions 
to  exclude  air,  and’metallic  antimony  from  the  reduc¬ 
tion  of  antimony  trichloride  by  the  stibine.  The  tri- 
alkvlstibines  combine  vigorously  with  oxygen  and 
are  liable  to  ignite  spontaneously  in  the  air.  With 
the  halogens  they  combine  quantitatively  to  di¬ 
halides,  but  with  alkyl  halides  reaction  is  slow; 
coloured  compounds  are  not  produced  with  carbon 
disulphide.  T ri-i\-pmpjjlstibine,  b.  p.  l00°/25  mm., 
df  1-241 ;  tri-n-butylstibine  (prepared  but  not  charac¬ 
terised  by  Morgan  and  Yarsley,  A.,  1925,  i,  378),  b.  p. 
1310/12  mm.,  df  1-191 ;  trimobulylstibine,  yellow,  b.  p. 
135°/31  mm.,  df  1-323;  tri-n-amylstibine,  b.,p.  1687 
.16- mm.,  df  1-136;  Iri-dl-f-methylbutijlsUbine,  b.  p. 
I0O7M  mm.,  df  1-242  ;  triisoamylstibine,  yellow,  b.  p. 
149714  mm.,  df  1-227 ;  tri-n-hexylstibine,  b.  p.  1907 
.10  mm.  (decomp.).  H.  A.  PiGgott. 

.  Methyltetramethylene  and  its  transformations. 
N-  A,  Rozanov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 


2291 — 2302). — The  action  of  fuming  hydrobromic 
acid  on  methyltetramethylene  yields  principally 
p-bromopentane,  which  is  converted  into  A^-pentene 
by  treatment  with  alcoholic  potassium  hydroxide. 
The  action  of  fuming  hydriodic  acid  on  the  hydro¬ 
carbon  gives  a  compound  which  was  not  obtained 
pure;  but  is  apparently  p-iodopentane,  and  that  of 
bromine  yields  aS-dibromopentane.  The  action  of 
sulphuric  acid  on  methyltetramethylene  gives  mainly 
pentan-0-ol  and  possibly  small  proportions  of  (3-  and 
y-methylbutan-8-ols ;  polymerised  non-alcoholic  com¬ 
pounds  are  also  formed.  Nitric  acid  gives  succinic 
acid,  whilst  reduction  of  the  hydrocarbon  by  hydrogen 
in  presence  of  freshly-reduced  nickel  yields  0-methyl- 
butane. 

When  passed  over  alumina  at  400°,  the  hydro¬ 
carbon  undergoes  isomerisation  and  polymerisation, 
the  principal  product  being  y-methyl-Aa-butene, 
which  is  formed  by  way  of  0-methylbutan-S-ol  (cf: 
Dojarenko,  A.,  1927,  138,  871) ;  A^-pentene  and 
(3-methyl-Aa-butene  are  also  formed.  Similar  changes 
occur  when  thorium  oxide  at  350°  is  used  as  catalyst. 

The  value  found  for  the  molecular  refraction  of 
methyltetramethylene  confirms  the  value  0-46  for  the 
increment  for  a  four-membered  ring.  In  the  case  of 
ethyltetramethylene  the  increment  is  0-09  (of.  Eisen- 
lohr,  “  Spectrochemie  organischer  Verbindungen  ” ; 
Zelinski,  A.,  1908,  i,  15).  By  investigation  of  the 
azine  of  cyclobutaldehyde  (this  aldehyde  being  an 
intermediate  compound  in  the  preparation  of  methyl¬ 
tetramethylene),  the  refractive  coefficient  of  the  azine 
group  is  found  to  be  6-25;  the  mean  of  this  and  of 
the  values  obtained  by  the  author  for  two  other  azines 
is  6-28.  T.  H.  Pope. 

spirocycloDecene  and  its  catalytic  isomeris¬ 
ation.  N.  D.  Zelinski  and  N.  I.  Schuikin  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  2245— 2252).— See  A., 
1929,  1287. 

Catalytic  hydrogenation  of  unsaturated  com¬ 
pounds.  V.  Hydrogenation  of  cyclic  ethylenic 
derivatives  and  of  their  mixtures.  S.  V.  Lebedev 
and  M.  S.  Platonov  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  2151—2174,  and  J.C.S.,  1930,  321—336).— 
Study  of  the  hydrogenation  curves  of  a  number  of 
ethylenic  derivatives,  mainly  those  with  a.  double 
linking  in  a  cyclohexane  ring,  and  of  about  40  mixtures 
of  such  compounds  with  one  another  and  with  open- 
chain  ethylenic  derivatives  gives  results  which  con¬ 
form  to  the  general  rules  followed  by  the  hydrogenation 
of  open-chain  ethylenic  compounds  alone.  Cyclic 
disubstituted  ethylenic  derivatives  are  hydrogenated 
more  readily  than  trisubstituted  ones  and  these  more 
readily  than  tetrasubstituted  ones.  Mixtures  of  cyclic 
ethylenic  derivatives  of  similar  degrees  of  substitution 
are  hydrogenated  at  a  common  rate,  the  hydrogen¬ 
ation  curves  being  continuous.  The  components  of 
mixtures  of  cyclic  ethylenic  derivatives  of  different  de¬ 
grees  of  substitution  are  hydrogenated  successively  in 
the  order  stated  above.  The  curves  for  such  mixtures 
always  have  a  break,  which  corresponds  closely  with 
the  end  of  the  hydrogenation  of  the  first  component 
and  .  often  coincides  with  a  minimum  velocity  of 
reaction.  Moreover,  the  different  parts  of  the  curve 
do  not  differ  essentially  from  the  individual  curves  for 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


the  separate  components,  but  the  actual  velocity  of 
hydrogenation  of  any  component  may  be  greatly 
changed  in  a  mixture. 

The  hydrogenation  of  mixtures  of  cyclic  with  open- 
chain  ethylenic  derivatives  of  the  same  degree  of 
substitution  proceeds  as  follows.  In  mixtures  of  cyclic 
with  open-chain  (s-  or  as-)  disubstituted  compounds, 
the  components  are  hydrogenated  simultaneously,  the 
curves  being  continuous.  In  mixtures  of  cyclic  with 
open-chain  trisubstituted  compounds,  the  latter  are 
hydrogenated  first  owing  to  their  more  ready  absorp¬ 
tion  by  platinu m- black ;  hence  the  curves  show 
pronounced  breaks.  In  a  mixture  of  a  cyclic  with  an 
open-chain  tetrasubstituted  compound,  the  latter  is 
hydrogenated  far  more  rapidly  than  the  former. 

Consecutive  hydrogenation  occurs  also  with  a  mix¬ 
ture  of  a  cyclic  with  an  open-chain  ethylene  derivative 
having  a  different  degree  of  substitution,  the  com¬ 
ponent  with  the  lower  degree  being  hydrogenated  first. 
The  curves  for  mixtures  of  disubstituted  cyclic  or 
open-chain  (5-  or  as-)  compounds  with  cyclic  tri-  or 
tetra-substituted  compounds  show  much  sharper 
breaks  than  those  for  mixtures  of  the  disubstituted 
compounds  with  open-chain  tri-  or  tetra-substituted 
compounds.  In  mixtures  containing  one  component 
with  a  conjugated  system  of  double  linkings,  diver¬ 
gences  from  the  above  regularities  occur.  Anhydrides 
of  maleic  and  citraconic  acids,  unlike  the  acids  them¬ 
selves,  arc  toxic  to  platinum-black. 

Examination  of  the  hydrogenation  curves  of 
ethylenic  derivatives  and  of  mixtures  of  these  with 
ethylenic  derivatives  of  known  structure  may  give 
indications  concerning  the  individuality  and  struc¬ 
ture  (degree  of  substitution  at  the  double  linking)  of 
the  former.  To  determine .  the  structure  of  cyclic 
ethylenic  derivatives  by  the  method  of  hydrogenation, 
this  must  be  carried  out  on  mixtures  of  the  compounds 
with  known  cyclic  compounds.  T.  H.  Pope. 

Absorption  of  ozone  by  benzenoid  and  acetyl¬ 
enic  systems.  G.  Brits  and  G.  Peyresblanques 
(Compt.  rend.,  1930,  190,  685 — 686;  cf.  this  vol., 
449). — Even  when  in  large  excess  benzene  and  its 
homologues  do  not  absorb  ozone  completely.  Sub¬ 
stances  of  the  type  of  styrene  and  phenylcycZohexcne 
add  ozone  first  at  the  ethylenic  double  linking,  and 
only  when  this  addition  is  complete  is  the  nucleus 
attacked.  Acetylenic  compounds  are  intermediate 
between  ethylenic  and  benzenoid  compounds  in  their 
behaviour  towards  ozone,  and  ozonisation  curves  may 
be  used  to  distinguish  sharply  between  these  three 
classes  of  compounds.  These  conclusions  are  con¬ 
trasted  with  those  of  Molinari  (cf.  A.,  1907,  i,  1039 ; 
Harries,  A.,  1908,  i,  75).  H.  A.  Piggott. 

p-Divinylbenzene  and  p-diacetylenylbenzene. 
Lespieah  and  Deluchat  (Compt.  rend.,  1930,  190, 
683—684). — p -Divinylbenzene ,  obtained  by  distilling 
p-di-a-bromoethylbenzene  with  quinoline  (Ingle,  A., 
1894,  i,  589),  has  been  obtained  crystalline,  m.  p.  31°, 
b.  p.  52°/4  mm.,  d*  0-913,  ng  1-5820.  It  rapidly  poly¬ 
merises  to  an  amorphous  powder  insoluble  in  the  usual 
solvents,  which  becomes  yellow  and  decomposes  when 
heated.  The  tetrabromo-derivative  (Ingle, '  be.  cit.) 
yields  with  alcoholic  potassium  hydroxide  p -diacetyl- 
enylbenzene,  m.  p.  95°,  stable  in  the  dark  but  turning 


violet  in  light.  Ammoniacal  cuprous  chloride  and 
ammoniacal  or  alcoholic  silver  nitrate  yield  yellow 
precipitates,  the  silver  salt  exploding  at  280°. 

H.  A.  Piggott. 

Preparation  and  application  of  higher  esters 
of  p-toluenesulphonic  acid.  R.  K.  Slotta  and  W. 
Frahke  (Ber.,  1930,  63,  \B],  678 — 691). — Technical 
p-toluenesulphonyl  chloride  is  freed  from  p-toluene- 
sulphonic  acid  and  hydrogen  chloride  by  agitation 
with  water  at  100°.  It  is  converted  by  boiling  hydro¬ 
chloric  acid  into  p-toluenesulphonic  acid,  m.  p. 
(monohydrate)  106°,  m.  p.  (anhydrous)  38° ;  the 
formation  of  a  tetraliydrate  is  not  observed.  n-Propyl 
p-toluenesulphonate,  b.  p.  182°/18  mm.,  178°/13 
mm.,  is  obtained  in  74%  yield  by  gradually  heating 
a  mixture  of  1  mol.  of  chloride  and  1-2  mols.  of  the 
alcohol  to  a  temperature  not  exceeding  125°;  the 
hydrogen  chloride  liberated  during  the  change  is 
removed  continuously  in  a  current  of  air.  The  crude 
material  contains  4 — 8%  of  di -n-propyl  ether ;  it  is 
better  used  as  such,  since  slight  decomposition  during 
distillation  involves  the  presence  of  2 — 5%  of  p- 
toluenesulphonic  acid  in  the  distillate.  n-Butyl 
p-toluenesulphonate,  b.  p.  146°/1  mm.,  is  prepared 
similarly,  but  with  addition  of  anhydrous  sodium 
carbonate;  the  crude  product  contains  di-n-butyl 
ether  and  95%  of  ester. 

Phenol  in  presence  of  aqueous  sodium  hydroxide  is 
etherified  by  the  n-propyl  ester  to  the  extent  of  30%, 
whilst  in  presence  of  acetone  and  potassium  carbonate 
phenol  and  (3-naphthol  afford  70%  of  ether.  Other¬ 
wise  it  is  necessary  to  operate  in  alcoholic  solution  on 
the  water-bath  in  presence  of  potassium  hydroxide. 
The  following  data  are  recorded  :  phenyl  n-propyl 
ether,  b.  p.  106°/60  mm.,  189°/760  mm.,  n-butyl 
ether,  b.  p.  92 — 94°/17  mm.,  206°/760  mm.;  o-tolyl 
n-propyl  ether,  b.  p.  92°/18  mm.,  201°/750  mm.; 
a-naphthyl  n-propyl  ether,  b.  p.  166 — 167°/18  mm., 
285°/760  mm.,  n-butyl  ether,  b.  p.  174°/20  mm.; 
310°/7 60  mm.;  (3-naphthyl  n-propyl  ether,  b.  p. 
167°/17  mm.,  m.  p.  40°,  n -butyl  ether,  b.  p.  162°/ 
9  mm.,  m.  p.  35°.  Pyrocatecliol  when  treated  with  a 
molecular  quantity  of  alkyl  p-toluenesulphonate  and 
0-95  mol.  of  potassium  hydroxide  rapidly  gives  a  50% 
yield  of  the  mono-ether,  which  passes  slowly  into  the 
dialkyl  compound;  the  di -n-propyl,  b.  p.  117 — 120°/ 
12  mm.,  234— 237°/760  mm.,  n-propyl,  b.  p.  110°/ 
15  mm.,  219 — 222°/741  mm.,  di-n-butyl,  b.  p.  135 — 
138°/12  mm.,  241 — 243°/765  mm.,  and  n-butyl,  b.  p. 
127°/17  mm.,  239°/760  mm.,  ethers  are  described. 
Alkylation  at  the  sulphur  atom  is  effected  by  heating 
with  the  calculated  amounts  of  ester  and  alkali 
hydroxide,  frequently  without  solvent,  in  about  80% 
yield.  p-Tolyl  n-propyl  sulphide,  b.  p.  128 — 133°/ 
20  mm.,  2420/743  mm.,  p-tolyl  n-butyl  sulphide,  b.  p. 
142— 1450/18  mm.,  and  di-p-tolyl  disulphide,  m.  p. 
47- — 48°,  are  described. 

Primary  aromatic  amines  give  dialkylamines  in 
yield  up  to  80%  from  1  mol.  of  base,  2  mols.  of  ester, 
and  2  mols.  of  potassium  hydroxide,  and  monoalkyl- 
amines  from  2  mols.  of  base  and  1  mol.  of  ester,  whereby 
the  p-toluenesulphonate  of  the  base  is  also  produced. 
The  propyl-  and  butyl-anilines  are  described.  (3- 
Naphtliylamine  gives  n-propyl-(3-naphthylamine,  b.  p. 
198 — 200720  mm.,  di-n-propyl-$-?iaphthylamine,  b.  p. 
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205 — 210°/17  mm.,  3307743  mm.  {picrate,  m.  p.  165°), 
n-butyl-fi-naphthylamine,  b.  p.  195 — 196°/12  mm. 
{hydrochloride,  m.  p.  192°  after  softening  at  186°),  and 
di-n-butyl-$-naphthylami?ie,  b.  p.  198 — 202°/12  mm., 
3540/759  mm.  (pier ate,  m.  p.  151°);  $-naplithylamine 
p -toluenesulphonate,  m.  p.  218°,  is  incidentally  de¬ 
scribed.  2-Aminopyridine,  in  presence  of  ether  and 
sodamide,  is  readily  propylated,  but  di-butylated  only 
to  a  small  extent.  2-Di-n-propylaminopyridine,  b.  p. 
130— 131°/17  mm.  ( picrate ,  m.  p.  138-5°),  2-propyl- 
aminopyridine,  b.  p.  145— 160°/21  mm.  {picrate,  m.  p. 
163°),  2-butylaminopyridine,  b.  p.  124r— 126°/16  mm., 
m.  p.  45°  {picrate,  m.  p.  138°),  and  2-di-n-butyl- 
aminopyridine,  b.  p.  163°/20  mm.  {picrate,  m.  p.  136— 
137°),  are  described. 

The  applicability  of  the  propyl  ester  to  C-alkylation 
is  shown  in  the  instance  of  ethyl  malonate. 

H.  Wren. 

Separation  of  xylenes.  III.  Isolation  of 
o-xylene  from  its  isomerides.  A.  Nakatsuciec 
(J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  65 — 66b). — The 
solubilities  at  25°  of  calcium  and  sodium  m-,  0-,  and 
p-xylenesulphonates  are  32-67,  21-91,  11-81,  64-73, 
26-68,  and  20-02  g.  per  100  g.  of  water,  respectively. 
The  solubilities  of  calcium  and  sodium  p-xylene- 
sulphonates  in  saturated  aqueous  solutions  of  calcium 
and  of  sodium  o-xylenesulphonates  have  also  been 
measured  at  25°.  Pure  o-xylene  was  obtained  from 
solvent  naphtha  by  fractional  distillation,  selective 
hydrolysis  of  xylenesulphonic  acids,  and  fractional 
crystallisation  of  the  xylenesulphonates.  Sodium 
o-xylenesulphonate  is  decomposed  by  sulphuric  acid 
at  160°.  A.  I.  Vogel. 


Polyphenyl  substituted  derivatives  of  oo'-di- 
tolyl.  II.  P.  G.  Sergeev  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  1421—1449;  cf.  A.,  1926,  610).— A 
detailed  account  of  the  attempts  to  synthesise  the 

0/ — v  hydrocarbon  (I),  which, 

— ■ — - 7  /  however,  could  not  be 

/ — '  obtained.  The  hydrocarbon 
,T  >CPh2-CPh/  [-C6H4-CHPh2]2,  m.  p.  236— 
237°,  on  bromination  in  sun- 


(U 


light,  yielded  a  dark  brownish-red  dibromide, 
[-C6H4-CPh2Br]2,  m.  p.  192 — 194°,  which  was  hydro¬ 
lysed  in  aqueous  alcohol  to  the  carbinol 

CPh4>G6H3'CPh2'0H-  This  carbinol  can  also  be 
obtained  by  .  Grignard’s  method  from  magnesium 
phenyl  bromide  and  methyl  9:9’- diphenylfluorene- 
carboxylate  or  benzoyldiphenylfluorene, 

[which  is  formed  {loc.  cit.)  from  the 
keto-carbinol  CeH4Bz-CRH4-CPh,-OH  or 

gg _ . _ GPh  * 

6H4-CPh  (OH)-^®  b-y  *he  acti°n  of  acid  reagents], 

T?ie  dibromide  was  very  unstable,  and  could  not  be 
hydrolysed  to  give  either  the  glycol  or  the  corresponding 
oxide.  Another  method  of  obtaining  the  hydrocarbon 
started  with  the  carbinol,  CHPh2-C6H4-C6H4-CPh2-OH, 
or  its  bromide.  The  carbinol  was  synthesised  by 
Grignard’s  method  from  the  lactone  of  o-benzhydryl- 
oiphenyl-b'-carboxylic  acid,  m.  p.  178—179°.  The 
^id  itself  was  obtained  by  Grignard’s  method  from 
diphenic  anhydride  and  magnesium  phenyl  bromide. 


when  o-diphenyhnethylol-o' -carboxylic  acid,  m.  p. 
220 — 221°,  giving  a  lactone,  m.  p.  189 — 190°,  on 
dehydration,  was  obtained  as  an  intermediate  product, 
and  could  be  reduced  by  halogen  acids  to  yield  a 
9:9'-diphenylfluorene-5-carboxylic  acid,  m.  p.  256 — 
257°,  which  could  be  made  to  lose  carbon  dioxide  and 
yield  .  9 : 9'-diphcnylfluorene.  The  formation  and 
behaviour  of  this  acid  indicated  that  a  similar 
reaction  might  take  place  by  reduction  of  the  glycol, 
[-CgEL-CPlvOHJg,  and  that  instead  of  the  hydrocarbon, 
[-CcH4-CHP1i2]2,  m.  p.  236—237°,  a  mixture  of  hydro¬ 
carbons  of  the  structure  ^^47>C6H3-CHPh2  is  formed. 
By  boiling  the  carbinol  with  hydriodic  acid,  the 
above  hydrocarbon  {5-benzhydryl-9 :  9' -diphenyl fluorene, 
m.  p.  219 — 220°),  was  obtained,  identical  with 
the  reduction  product  of  the  fiuorenecarbinol,  m.  p. 

252—253°,  Q^47>CeH3-CPh2-OH,  prepared  by  Grig¬ 
nard’s  method  .  from  the ,  ester  of  9  :  9'-diphenyl- 
fluorene-5-carboxylic  acid.  All  other  attempts  to 
synthesise  the  hydrocarbon  yielded  only  benzhydryl- 
diphenylfluorene.  M.  Zvegintzov. 

New  method  of  preparing  free  radicals  of  the 
triarylmethyl  series,  A.  E.  Arbhsov  and  B.  A. 
Arbusov  (J.  Russ.  Phys.  Chem,  Soc.,  1929,  61, 1923— 
1931;  cf.  A.,  1929,' 1053).— The  action  of  triaryl 
bromides  on  sodium  diethyl  phosphite  in  ether  was 
investigated.  Triphenylmethyl  bromide  and  sodium 
diethyl  phosphite  gave  instead  of  the  expected  ester 
of  the  substituted  phosphinic  acid,  an  orange  solution 
of  free  triphenylmethyl,  which  deposited  the  peroxide, 
m.  p.  186°.  If  diphenyl-a-naphthylmethyl  bromide  or 
didiphenylylphcnylmethyl  bromide  were  used  instead 
of  triphenylmethyl  bromide,  the  corresponding;  di¬ 
phenyl  - « -  naphthylmethyl  and  didiphenylylphenyl- 
methyl  were  obtained.  Distillation  of  the  mother- 
liquor  yielded  a  liquid,  b.  p.  146 — 149°,  of  a  sky-blue 
colour,  becoming  yellow  on  keeping,  which,  it  is 
suggested,  is  the  free  radical  diethylphosjdmie, 
PO(OEt)2.  M.  Zvegintzov. 

Reduction  of  triphenylhalogenomethanes. 
J.  C.  Thomas,  S.  T.  Bowden,  and  W.  J.  Jones  (J.C.S., 
1930,  473 — 478). — Cadmium,  thallium,  lead,  tin, 
arsenic,  antimony,  bismuth,  selenium,  tellurium,  and 
iron  react  with  triphenyl-chloro-  and  -bromo-methanes 
in  benzene,  toluene,  and  ether.  The  rate  of  reaction 
varies  considerably,  iron  being  most  and  lead  least 
reactive.  Triphenylchloromethane  is  not  attacked  by 
cobalt  or  nickel,  and  only  slightly  attacked  by  man¬ 
ganese  and  chromium  in  benzene,  toluene,  bromo- 
benzene,  hexane,  or  ether ;  in  w-hexane  reduction 
is  effected  by  few  metals  only,  and  even  with  mercury 
or  silver  is  much  slower  than  in  benzene.  It  is  sug¬ 
gested  that  the  influence  of  the  solvent  is  due  to 
either  one  or  both  of  two  factors,  viz.,  dissolution  or 
disintegration  of  the  metallic  halide,  and  the  effect  of 
the  solvent  on  the  molecular  state  of  the  halide  in 
solution  and  on  the  metal-solution  interfacial  pheno¬ 
mena. 

Triphenylbromomethane  is  rapidly  reduced  by  zinc 
and  tin,  the  metallic  bromide  produced  forming  with 
unchanged  initial  material  highly  coloured  additive 
compounds.  Einely-divided  iron  with  triphenyl- 
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chloromethane  in  benzene  solution  produces  a  greenish- 
yellow  solution  which  does  not  contain  free  triphenyl- 
methyl  ;  possibly  it  is  present  as  a  ferrous  chloride 
complex.  Aluminium,  when  pure,  seems  to  be  with¬ 
out  action  on  triphenylchloromethane  in  benzene, 
although  the  technical  metal  reacts  to  form  an 
aluminium  chloride  double  compound.  Cobalt,  man¬ 
ganese,  and  chromium  reduce  triphenylchloromethane 
in  acetone  solution  completely  to  triphenylmethyl, 
although  in  the  other  solvents  no  action  occurs. 
Calcium  is  quite  non-reactive  in  all  solvents  with  the 
possible  exception  of  acetone ;  magnesium  reacts  well 
only  in  ethereal  solution,  and  then  forms  magnesium 
triphenylmethyl  chloride. 

Triphenylbromomethane  reacts  slowly  with  acetone 
in  the  cold,  triphenylcarbinol  being  isolated  in  small 
yield.  It  also  forms  additive  products  with  aluminium 
bromide ,  CPh3Br,AlBr3,  m.  p.  120 — 123°,  zinc  bromide, 
CPh3Br,ZnBr2,  a  dark  red  oil,  and  stannic  bromide, 
CPh3Br,SnBr4,  m.  p.  171°.  H.  A.  Piggott. 

Organo-alkali  compounds.  IV.  Electrolytic 
character  of  organo-alkali  compounds.  K. 
Ziegler  and  H.  Wollschitt.  V.  Synthesis  of 
simple  lithium  alkyls.  K.  Ziegler  and  H. 
Colonius.  VI.  Mode  of  reaction  of  solid  alkali 
metals.  K.  Ziegler  and  0.  Schafer  (Annalen, 
1930,  479,  123—134,  135—149,  150— 179).— IV.  The 
conductivity  of  solutions  of  sodium  triphenylmethyl  in 
ether  approaches  with  dilution  a  minimum  value  of 
about  0-5  X  10~2  at  0°  (cf .  Schlenk  and  Marcus,  A., 
1914,  i,  823).  The  conductivity  is  much  greater  in 
pyridine  solution,  and  also  increases  with  dilution. 
The  conductivity-volume  curves  for  sodium  and 
potassium  triphenylmethyl  (from  triphenylmethane 
and  potassium  phenylisopropyl)  and  sodium  jyp'p"- tri- 
nitrotriphenylmethyl  are  very  similar.  These  sodium 
derivatives  behave  as  heteropolar,  strongly  dissociated 
salts.  The  use  of  pyridine  as  a  solvent  is,  however, 
limited,  since  an  unexplained  reaction,  occurs  with 
many  alkali  compounds.  Treatment  of  an  ethereal 
solution  of  sodium  triphenylmethyl  -with  a  small 
amount  of  pyridine  gives  a  sparingly  soluble,  red, 
pyridine  additive  compound.  The  remainder  of  the 
paper  is  a  criticism  of  Schlenk  and  Bergmann’s 
explanation  (A.,  1928,  1035)  of  the  addition  of  sodium 
and  lithium  to  stilbene  and  isostilbene. 

V.  Lithium  w-butyl  reacts  with  w-butyl  halides 
much  more  readily  in  ether  than  in  benzene ;  reaction 
is  fastest  with  the  iodide  and  slowest  with  the  chloride. 
Little  reaction  occurs  with  halogenobenzenes  in  either 
solvent.  When  an  ethereal  solution  of  w-butyl 
chloride  or  bromide  (not  iodide)  is  treated  with 
lithium,  lithium  w-butyl  is  obtained  in  50—60%  and 
15%  yield,  respectively.  The  yield  is  improved  con¬ 
siderably  when  benzene  is  used  as  the  solvent. 
Lithium  and  bromobenzene  in  benzene  afford  75%  of 
lithium  phenyl.  When  lithium  w-butyl  in  cycZo- 
hexane  solution  is  shaken  with  mercury,  mercury 
dibutyl  is  formed.  The  reaction  between  mercury 
dibutyl  and  lithium  is  reversible  (cf .  Schlenk  and  Holtz, 
A.,  1917,  i,  255).  A  similar  decomposition  does  not 
occur  with  40%  sodium  amalgam.  Lithium  alkyls 
could  not  be  prepared  by  Spencer  and  Price’s  method 

(J.C.S.,1910,  97,  385). 


VI.  When  as-diphenylethylene  is  treated  with 
sodium  in  presence  of  ether  and  2  mols.  of  indene  two 
reactions  occur  :  (a)  the  formation  of  aa§8-tetra- 
phenylbutane  and  sodium  indene,  ( b )  the  production 
of  os-diphenylethane  and  sodium  indene.  Reaction 
a  occurs  only  to  the  extent  of  20%.  Two  atoms  of 
sodium  are  used  and  reaction  b  does  not  proceed  by  the 
reduction  of  the  ethylene  with  hydrogen  liberated  from 
sodium  and  indene  (under  the  experimental  conditions 
used  these  substances  undergo  practically  no  reaction). 
These  results  support  the  previously  proposed 
mechanism  (A.,  1929,  1092)  of  the  addition  of  sodium 
to  as-  diphenylethylene.  as  -  Diphen'ylethane .  and 
potassium  phenylisopropyl  react,  yielding  potassium 
aa-diphenylethyl,  decomposed  by  carbon  dioxide  to 
aa-diphenylpropionic  acid.  Treatment  of  benzyl  - 
ideneaniline  with  sodium  in  presence  of  indene 
furnishes  benzylaniline,  m.  p.  36°  (lit.  32°),  and 
sodium  indene;  some  1-ci-anilinobenzylindene,  m.  p. 
248°,  is  formed  as  a  by-product.  ayy-Triphenyl-A^- 
butenoic  acid  is  obtained  by  decomposition  of  the 
reaction  product  from  a..y-  or  ayy-triphenyl-Aa- 
propylene  and  potassium  phenylisopropyl. 

The  following  is  included  in  a  reply  to  Schlenk 
and  Bergmann’s  criticism  (see  below)  of  Ziegler’s  view 
of  the  addition  of  sodium  to  as-diphenylethylene. 
When  disodiotriphenylethane  is  treated  with  liquid 
ammonia  and  then  with  methyl  iodide,  a3(3-triphenyl- 
propane  is  produced.  .  This  proves  the  intermediate 
formation  of  the  compound  CNaPh2,CH2Ph.  Decom¬ 
position  of  the  product  formed  from  sodium  aa-cli- 
phenylethyl  (prepared  from  the  corresponding  methyl 
ether)  and  aa-diphenyl-A°-propylene  with  carbon 
dioxide  gives  aa-diphenylpropionic  and  yy-diphenyl- 
A^-butenoic  acids.  The  last-named  acid  results  from 
the  change  CNaMePh,  -f-  CPh„:CHMe- — X  CHMePh2  -f- 
CPh2:CH-CH2Na.  .  .  ' 

A  solution  of  lithium  benzyl  (prepared  from  mercury 
dibenzyl  and  lithium  butyl)  in  ether  does  not  alter 
until  after  one  week.  H.  Burton. 

Production  of  styrene  and  homologues  thereof. 
Naugatuck  Chem.  Co.— See  B.,  1930,  276. 

Mechanism  of  the  addition  of  sodium  to  double 
linkings.  W.  Schlenk  and  E.  Bercmann  (Annalen, 
1930,  479,  58 — 77). — Ziegler’s  conception  (A.,  1929, 
1092)  of  the  mode  of  addition  of  sodium  to  os-diphenyl - 
ethylene  is  criticised,  and  held  to  be  mainly  untenable 
in  view  of  the  work  now  described.  Disodiotri¬ 
phenylethane  and  benzylidenefluorene  do  not  undergo 
an  additive  reaction;  an  equilibrium  mixture  of  the 
reactants,  triphenylethylene,  and  a8-disodio-,3y-di- 
phenyl-aS-di(diphenylene)butane  is  produced.  A 
similar  reaction  is  also  observed  with  disodiotriphenyl¬ 
ethane  and  os-diphenylethylene.  The  reaction  product 
from  lithium  and  aa-diphenyl-pp-dimethylethylene  (A., 
1928, 1032)  gives  with  benzyl  chloride  a  mixture  of  the 
corresponding  ethane  and  a  hydrocarbon,  C23H22,  m.  p. 
85 — 86°,  saturated  towards  bromine  and  cold  chromic 
acid.  This  hydrocarbon  is  not  aaS-triphenyl-3- 
methyl-A“-butene.  It  is  suggested  that  ring  closure 
has  occurred  with  the  formation  Of  either  1-phenyl- 
3-benzyl-2-methyl-  or  l-phenyl-2-p-phenylethyl-hydr- 
indene.  os-Diphenyldimethylethane,  b.  p.  158—159°/ 
19  mm.,  is  conveniently  prepared  in  quantitative 
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yield  by  the  successive  action  of  sodium  and  isopropyl 
chloride  on  diphenylmethyl  methyl  ether. 
phenyl-y-methylbutane,  b.  p.  225 — 227°/20  mm.,  m.  p. 
80°,  is  prepared  similarly  from  diphenylbenzylmethyl 
methyl  ether.  Magnesium  methyl  iodide  and  p-phenyl- 
propaldehyde  furnish  (3 -phenylethylmethylcarbinol ,  b.  p. 
129 — 130°/15  mm. ;  the  corresponding  chloride  decom¬ 
poses  on  distillation  in  a  vacuum.  Successive  treat¬ 
ment  of  diphenylmethyl  methyl  ether  with  sodium  and 
benzylacetone  gives  diphenylmethane  and  aa8 -tri- 
phenyl-$-methylbutan-$-ol,  m.  p.  67°,  reduced  by  a 
mixture  of  red  phosphorus,  hydriodic  and  acetic 
acids  to  aa8-triphenyl-^-methylbutane,  m.  p.  69°. 

aa-Diphenyl-p3-diniethylethylene  is  considered  to 
be  capable  of  reacting  in  the  tautomeric  form 
CHPh2-CMeICH2.  A  similar  change  is  suggested  for 
dimethylfulvene  (1-isopropylidenecycZopentadiene), 
since  treatmeat  of  this  with  sodium  triphenylmethyl 
in  ether  yields  triphenylmethane ;  the  original  fulvene 
is  isolated  by  decomposition  of  the  reaction  product 
with  water.  Similar  results  are  found  with  1-iso- 
propylideneindene  and  9-wtpropylidenefluorene.  Fur¬ 
ther  evidence  for  such  tautomerism  is  also  furnished 
by  the  observation  that  aa-diphenyl-P-benzylethylene 
is  converted  by  treatment  with  sulphuric  acid  into 
1  :  3-diphenylhydrindene. 

Addition  of  a  solution  of  benzylidenefluorene  in 
toluene  to  a  solution  of  sodium  in  liquid  ammonia  and 
subsequent  treatment  of  the  mixture  with  benzyl 
chloride  gives  9 : 9-dibenzylfluorene  and  a  small 
amount  of  u.y8£,-tetraphenyl-$c-di(diphenylene)-ii-hex- 
ane,  m.  p.  304 — 306°.  The  dibenzylfluorene  is  formed 

thus:  CR2:CHPh — ^CNaR2-6HPh™! 
CNaR2-CH2Ph+NaNH2  (R=C6H4).  Tile  authors 
consider  their  previously  proposed  mechanism  for 
alkali  metal  addition  ( loc .  cit.)  to  be  satisfactory. 

H.  Burton. 

“  Disproportionate  alkali  metal  addition  ”  and 
the  mechanism  of  the  reaction.  W.  Schlenk  and 
E.  Bergmann  [with  0.  Blum-Bergmann]  (Annalen, 
1930,  479,  78 — 89). — Treatment  of  the  reaction 
product  (A)  from  act- diphenyl- (3-benzylethylene  and 
lithium  (A.,  1928,  1032)  with  benzyl  chloride  affords 
a  mixture  of  a$$8-telraphe?iylbutane,  m.  p.  172°,  and 
< *ay8-tetraphenyl-Aa-butene ,  m.  p.  63°.  The  former  of 
these  is  synthesised  from  sodium  diphenylbenzyl¬ 
methyl  (prepared  from  the  corresponding  methyl 
ether)  and  (3-phenylethyl  chloride  or  from  sodium 
diphenyl- (1-phenylethylmethyl  (aay-triphenylpropyl) 
and  benzyl  chloride.  axy-Triphenylpropyl  methyl  and 
ethyl  ethers  have  m.  p.  110°  and  86°,  respectively. 
When  either  y-methoxy-aay-  or  -ayy-triphenyl-A<"- 
propene  is  treated  first  with  sodium  and  then  with 
benzyl  chloride  the  same  aayS-tetraphenyl-A“-butene 
is  obtained.  This  is  reduced  catalytically  to  aayS- 
tetraplienylbutane,  b.  p.  270 — 273°/21  mm.  Decom¬ 
position  of  A  with  carbon  dioxide  gives  ayy-triphenyl- 
hs-butenoic  acid  (I),  m.  p.  166 — 167°,  and  aa y-tri- 
Vhenylbutyric  acid  (II),  m.  p.  182°  after  sintering  at 
178°.  The  last-named  acid  (with  m.  p.  183-5 — 184°) 
18  synthesised  by  the  successive  action  of  sodium  and 
carbon  dioxide  on  aay-triphenylpropyl  methyl  ether, 
whilst  the  former  is  obtained  similarly  from  either  of 
the  above  methoxypropenes.  a yy-Triphenylbutyric 


acid  has  m.  p.  Ill — 113°.  When  A  is  decomposed 
with  phenylthiocarbimide  the  thioanilides  of  I  and  II, 
m.  p.  122 — 124-5°  and  124 — 126°,  respectively,  are 
obtained.  These  are  synthesised  from  phenylthio¬ 
carbimide  and  the  requisite  sodium  compound. 
Decomposition  of  A  with  diphenylmethyl  bromide 
gives  tetraphenylethane  and  1  :  3-diphenylhydrindene. 
The  mechanism  of  the  -initial  reaction  is  considered  to 

be  :  2CPh2:CH-CH2Ph+2Li  — >  2CPh2Li-6H-CH2Ph 
— >  CPh2Li-CH2-GH2Ph  +  CPh2Li-CH:CHPh.  The 
compound  CPh2!CMe-CH2K  described  by  Ziegler 
(A.,  1929,  1092)  is  considered  to  be  CKPh2-GMe!CH2. 

H.  Burton. 

Relationship  between  the  degree  of  saturation 
of  the  ethylenic  linking  and  its  capacity  for 
alkali  metal  addition.  W.  Schlenk  and  E.  Berg¬ 
mann  (Annalen,  1930, 479, 42 — 57). — Sodium  does  not 
combine  with  aa-di-p-tolyl-pp-dimethyl-,  aa-diphenyl- 
(J-ethyl-,  -|3-?i-propyl-,  or  -p-n-butyl-ethylenes  (cf.  the 
case  of  aa-diphenyl-P-methylethylene ;  A.,  1928, 1032). 
Consideration  of  the  addition  of  sodium  to  aryl- 
ethylenes,  fulvenes,  styrene,  and  naphthalene  (loc.  cit.) 
leads  to  the  conclusion  that  the  more  partial  valency 
there  exists  on  an  ethylenic  carbon  atom,  the  smaller 
is  its  capacity  for  the  addition  of  an  alkali  metal. 
Conversely,  addition  is  facile  when  the  amount  of 
residual  affinity  is  small  ( e.g .,  as  in  tetraphenyl- 
ethylene). 

[With  S.  Fujise.]— Magnesium  p-tolyl  bromide  and 
ethyl  isobutyrate  afford  di-p-tolylisopropylcarbinol, 
m.  p.  99°,  converted  by  way  of  its  chloride  into  aa-di- 
p-tolyl-p$-dimethylethylene,  m.  p.  55°.  aa -Diphenyl- 
p -ethyl-,  b.  p.  157— 158°/14  mm.,  -p-n -propyl-,  b.  p. 
174 — 175°/14  mm.,  and  - p -n-butyl- ethylenes,  b.  p.  184°/ 
15  mm.,  are  prepared  similarly.  Diphenyl-n-cmyl- 
carbinol  has  b.  p.  199 — 200°/13  mm.,  m.  p.  47°. 
a-Methylstilbene  and  sodium  react  rapidly  in  ether. 
Decomposition  of  the  additive  compound  with  alcohol 
gives  ap-diphenylpropane,  b.  p.  155 — 157°/22  mm. 
Similar  decomposition  of  the  product  from  sodium  and 
anisylidenefluorene  affords  a.$-dianisyl-a.$-difluorenyl- 
ethane,  m.  p.  above  300°  (cf.  loc.  cit.).  a-Naphth- 
aldehyde,  obtained  in  90%  yield  by  acid  hydrolysis  of 
the  acetal  from  magnesium  a-naphthyl  bromide  and 
ethyl  orthoformate,  condenses  with  fluorene  in  presence 
of  alcoholic  sodium  ethoxide  forming  a.-naphthylidene- 
jluorene,  m.  p.  149 — 150°,  and  some  u-naphthyl-8- 
diphenylene-t^y -butadiene,  m.  p.  174 — 175°.  The 
production  of  the  last-named  compound  is  probably 
due  to  the  intermediate  formation  of  acetaldehyde. 
Sodium  and  naphthylidenefluorene  react  slowly  in 
ether,  yielding  an  indigo-blue  additive  compound, 
decomposed  by  alcohol  to  Q-a.-naphthylmethylfluorene, 
m.  p.  135°.  This  is  also  obtained  by  catalytic  re¬ 
duction  of  a-naphthylidenefluorene.  2  : 1  -Dibromo- 
u-naphthylidenefluorene  has  m.  p.  190- — 191°. 

When  phenylbenzylmethylcarbinyl  chloride  is 
heated  with  pyridine,  a-methylstilbene,  m.  p.  83°,  and 
an  isomeride,  b.  p.  167°/24  mm.,  are  obtained.  Treat¬ 
ment  of  the  former  hydrocarbon  with  bromine  in 
carbon  disulphide  gives  the  dibromide,  m.  p.  132° 
(decomp. ;  lit.  127 — 135°),  and  a  compound, 
C15Hi3Br3(  ?),  m.  p.  85°. 

Oxidation  of  aap-triphenyl-A“-propene  by  Levy’s 
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method  (A.,  1921,  i,  233,  861)  furnishes  benzophenone, 
acetophenone,  a  coyipound,  C2GH20O,  m.  p.  175 — 176°, 
and  triphenylmethyl  methyl  ketone,  m.  p.  143 — 144° 
(cf.  Wieland  and  others,  A.,  1927,  237).  The  last- 
named  ketone  is  formed  from  the  intermediate  aoc!3-tri- 
phenylpropane-a[3-diol  by  a  pinacol-pinacolin  change; 
it  is  obtained  directly  from  magnesium  methyl  iodide 
and  benzoyldiphenylcarbinol.  .  H.  Burton. 

Action  of  aromatic  sulphonyl  chlorides  on  the 
sodium  derivatives  of  acetylenic  hydrocarbons. 
M.  Bourguel  and  11.  Truchet  (Compt.  rend.,  1930, 
190,  753 — 755). — Treatment  of  the  sodium  derivative 
of  phenylacetylene  with  benzene-  or  p-toluene- 
s  ul  phony  1  chloride  in  presence  of  ether  affords  a-chloro- 
[3-phenyIacetylene,  b.  p.  71-5 — 72°/15  mm.,  d18  1-126, 
n'o  1-576,  and  sodium  benzene-  or  p-toluene-sulphinate. 
tx-Chloro - Aa - lieptinehe ,  b.  p.  141 — 142°/760  mm.,  d'* 
0-918,  n'u  1-441,  is  prepared  similarly  from  the  sodium 
derivative  of  AMieptinene.  The  sodium  atom  in 
sodium  benzenesulphinate  is  considered  to  bo'  attached 
directly  to  the  sulphur  atom.  H.  Burton. 

Highly  polymerised  compounds.  XXXV. 
Poly-a-phenylbutadiene.  H.  Staudinger  and 
A.  A.  Ashdown  (Ber.,  1930,  63,  [B],  717—721 cf. 
this  vol.,  333). — a-Phenylbutadiene  is  converted  by 
treatment  with  stannic  chloride  in  cold  carbon  tetra¬ 
chloride  into  a  colourless,  amorphous  polymeride 
(C10Hi0)12,  m.  p.  140°  after  softening  at  130°.  Deter¬ 
mination  of  mol.  wt.  in  freezing  benzene  of  the 
material  after  4,  9,  and  19  precipitations  from  ether 
by  alcohol  give  consistent  values,  and  the  product  is 
therefore  regarded  as  a  polymeric  homologous 
material.  Like  other  hemicolloids  it  can  be  separated 
into  more  and  less  freely  soluble  portions.  With 
ot-phenylbutadiene,  polymerisation  is  complicated  by 
the  production  of  cyclic  compounds  and  the  material 
contains  less  than  one  double  linking  per  unit  molecule. 
When  heated  above  200°  it  gives  liquid  products  of 
lower  mol.  wt.  in  which  the  presence  of  the  mono- 
meride  cannot  be  established.  Phenylsuccinic  acid  is 
not  formed  by  its  oxidation  or  ozonisation. 

H.  Wren. 

Substitution  processes  in  doubly-unsaturated 
hydrocarbons.  H.  P.  W.  Neber,  F.  FonR,  and 
P.  Bauer  (Annalen,  1930,  478,  197— 218).— A 
previous  investigation  (A.,  1926,  1119)  has  been 
extended  to  include  the  effect  of  substitution  in  the 
benzene  ring  on  the  position  occupied  by  the  remaining 
nitro -group  when  a-cyano-aS-diphenyl-A“y-biitadiene 
is  treated  with  nitrogen  peroxide  and  one  of  the:  two 
entering  nitro-groups  is  removed  by  treatment  with 
alcohol.  The  a -p -nitro-,  arid  m-  and  p-bromo- 
derivatives  yield  the  y-nitro-compounds  in  the  same 
way  as  the  unsubstituted  compound.  When  the 
a-cyano-group  is  replaced  by  the  earbomethoxy-  or 
nitro-group,  the  nitro-group  is  left  in  the  8-position. 

y-Nitro-a-cyano-S-phenyl-a-p-nitrophonyl-A^-buta- 
diene,  prepared  by  keeping  the  dinitro-eompound  in 
alcoholic  solution,  yields  with  methyl-alcoholic  potass¬ 
ium  methoxide  the  potassium,  salt  of  the  oci-form  of 
y-nitro-a-ci/ano-8-methoxy-8-plie7Ujl-cc-p-nitrophenyl-Aa- 
butene ,  m.  p.  165°,  which  yields  with  sodium  hypo- 
bromite  y-bromo-y-nitro-a.-cyano-8-methoxy-8-plienyl-<x.- 
p-nitrophenyl-  Aa-butene,  in.  p.  129°.  Decomposition 


of  the  potassium  salt  by  methyl-alcoholic  sulphuric 
acid  yields  benzaldehyde,  methyl  alcohol,  and  y-nitro- 
a-p-nitrophenylcrotonamide  (not  isolated),  and  the 
last-named  yields  $-carboxy-j>-nitrocinnamylhydroxamic 
anhydride,  m.  p.  203°  (sinters  at  190°).  The  presence 
of  the  p-nitro-group  apparently  prevents  decom¬ 
position  of  this  by  alkali  to  p-nitrophenylmaleic 
anhydride.  y-Nitro-a-cyano-S- phenyl-  a-p  -bromo  - 
phenyl-A°v-butadiene  yields  analogously  the  unstable 
y-nUro-a-'p-bromophenylcrotonamide,  m.  p.  200°  (de¬ 
comp.,  darkens  at  170°),  (3 - carboxy-ji-bromoc innamyl - 
hydroxamic  anhydride,  m.  p.  162°  (sinters  at  155°),  and 
p-bromophenylmaleic  anhydride,  m.  p.  156°.  y-Nitro- 
a-m -bromophenylcrotonamide,  sinters  145°,  decomp. 
180°,  arid  {i-carboxy-m-bromocinnamylhydroxamic  an¬ 
hydride,  m.  p.  167 — 168°  (sinters  158°),  but  not  the 
corresponding  maleic  anhydride,  are  obtained  analog¬ 
ously  from  the  m-bromo-compound. 

Phenylcinnamenylacrylonitrile  is  converted  by 
bromine  in  chloroform  into  yS(  i)-dibromo-y--cya)io-x8- 
diphenyl -Aa -butene,  m.  p.  118°,  which  yields  with 
raethyi-alcoholic  potassium  hydroxide  y(  1)-bromo-y.- 
cyano-v.8-diphenyl-Aav -butadiene,  m.  p.  92°. 

Methyl  phenylcinnairienylacrylate  is  converted  by 
nitrogen  peroxide  in  ethereal  solution  into  the  dinitro¬ 
compound  (not  isolated),  which  yields  with  alcoholic 
ammonia  methyl  8-nitro-u.8-diphenyl-Aav-pentadienoate, 
m.  p.  154°.  A  small  amount  of  an  isomeride,  m.  p. 
116°,  is  formed  if  the  dinitro-eompound  is  decomposed 
with  alcohol.  The  S-nitro-compound  is  converted  by 
potassium  methoxideand  sodium  hypobromite  success¬ 
ively  into  methyl  8-bromo-8-nitro-y-meLlioxy-a.8-di- 
phenyl- Aa-pentenoate,  m.  p.  lll0,  which  is  reconverted 
by  potassium  methoxide  into  the  intermediately 
formed  potassium  salt.  If,  however,  the  S-nitro- 
compound  is  treated  with  hot  alcoholic  potassium 
hydroxide  or  with  concentrated  potassium  methoxide 
solution,  it  yields  an  unstable  dipotassium  salt, 
CPh(C02K):CH-CO-CPh:N02K  or 
CPh(C02K):CH-CH(0H)-CPh:N02K,  which  is  decom¬ 
posed  by  dilute  sulphuric  acid  to  give  phenylmaleic 
anhydride  and  phenylnitromethane,  characterised  by 
conversion  into  7-nitrostilbene. 

a-Nitro-oS-diplienyl-Aay-butadiene  is  converted  by 
treatment  with  nitrogen  peroxide  in  ether  and 
subsequent  decomposition  with  ammonia  solution  into 
aS-dinitro-aS-diphenyl-Aav-butadiene,  m.  p.  225°  (de¬ 
comp.,  sinters  at  215°)  (cf.  Wieland  and  Stenzl,  A., 
1908,  i,  517),  accompanied  by  a  small  quantity  of  an 
isomeride,  m.  p.  154°  (decomp.).  Treatment  of  the 
aS-dinitro-compound  with  potassium  methoxide  and 
sulphuric  acid  successively  yields  u.8-dinitro-y-methozy- 
a.8-diphenyl-Aa-butene,  m.  p.  142°.  Oxidation  by 
permanganate  in  acetone,  or  ozonolysis,  yields  benz- 
aldehydeand  benzoic  acid,  and  the  other  usual  in ethods 
of  determining  the  constitution  also  Tail.'  However, 
hydrogenation  in  acetic  acid:  in  presence  of  platinum 
with  increasing,  quaritrtieri  of  hydrogen  led  to.  the 
successive  isolation  of  a-oximino- a.8-diphenyl-by -butene, 
m.  p.  108— 110°,  a  mixture  of  two  isomeric  8-nitro-x- 
oximino-oS-diphenyl- by -butenes,  m.  p.  107°  and  m.  p. 
128°,  and  ultimately  8-amino-a-oximino-a.8-diphehyl-A.r- 
butenyl  acetate,  m.  p.  146 — 147°  (decomp.),  accompanied 
by  a  third  isomeric  8-nitro-a.-oximino-a.8-diphenyl-Av- 

butene,  m.  p.  130°.  The  S-amino-compound,  m.  p.  95° 
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(< acetyl  derivative,  m.  p.  .203°),  yields  the  known 
2  :  5-diphenylpyrrole  when  boiled  for  48  hrs.  with 
dilute  sulphuric  acid.  R.  K.  Callow. 

1-Methylnaphthalene.  I.  R.  E.  Steiger  (Helv. 
Chim.  Acta,  1930,  13,  173 — 186). — Treatment  of 
1-methylnaphthalene  with  chi orosulphonic  acid  in 
presence  of  carbon  tetrachloride  at  0°  (cf.  Vesely  and 
others,  A.,  1929,  1288)  affords  73%  of  1-methyl- 
naphthalene-4-sulphonic  acid  ( potassium  salt),  some 
di -x  4:-methylnaplithyl  sulphone,  m.  p.  255 — 256°  (all 
m.  p.  are  corr.),  and  an  isomeric  sulphonic  acid. 
Fusion  of  the  crude  potassium  salts  with  potassium 
hydroxide  .  gives  4-methyl-a-naphthol  and  a  small 
amount  of  a  dihydroxydimethyldinaphthyl,  m.  p.  about 
220°  ( diacetate ,  m.  p.  236-5- — 237°).  Nitration  of 
l-methylnaphthalene-4-sulphonyl  chloride,  m.  p. 
80-8 — 81°  [corresponding  amide,  m.  p.  177°  (lit.  174°)], 
with  nitric  acid  (d  1-475)  at  —5°  to  0°  furnishes  a 
mixture  of  the  5-  and  S-nitro-derjvatives  (cf.  loc.  cit.). 
The  former  is  hydrolysed  by  A-sodium  hydroxide  to 
the  sodium  salt  (+2-5HaO)  of  5-nitro-l -methyl - 
naphthalene-4-sulphonic  acid,  which  is  reduced  by 
iron  and  water  containing  a  trace  of  acetic  acid  to 
5-amino-l-methyl?iaphthalene-i-sulphonic  acid  (sodium 
salt  -fO-5HoO).  Diazotisation  of  this  amino-acid 
gives  ^-hydrpxy-\-methylnaphthaleneA-sulplmiolacione, 
m.  p.  161 — 161-5°.  8-Nitro-l-methylnaphthalene-4- 
sulphonyl  chloride,  -4-sulphondiethylamide,  m.  p.  130 — 
131°,  A-sulplionanilide,  m.  p.  131 — 132°,  and  5 -nitro- 
\-meihylnaphthaleneA-sulphonanilide(  ?),  m.  p.  257-5° 

■  (from  the  chloride  and  aniline),  are. all  light-sensitive. 

-  ■■  -  H.  Burton. 

Bromo-  and  dinitro-derivatives  of  4-methyl- 
naphthalene.  V.  Vesely,  F.  Stttrsa,  H.  Olejnicek, 
and  E.  Rein  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
145— 157).— Bythe  action  of  sulphuric  acid-nitric  acid 
(d  1-52)  mixtures  on  4-  or  5-nitro-l-methylnaphth- 
alene  in  acetic  acid  solution  or  of  nitric  acid  (d  1-52)  on 
1-methylnaphthalene  in  the  same  solvents  :  5 -dinitro- 
1  -methylnaphthalene,  m.  p.  142 — 143°,  was  obtained. 
Reduction  with  alcoholic  ammonium  sulphide  of  the 
material  left  ,  after  removal  ,  of  the  4 : 5-dinitro-com- 
pound  from  the  product  of  nitration  led  to  2-nitro- 
4-amino-l-methylnaphthalene,  m.  p.  131 — 132°  ( acetyl 
derivative,  m.  p.  230 — 231°),  which,  by  diazotisation 
and  •  treatment  with  sodium  nitrite  ,  and  copper- 
bronze,  gave  2  ;/k-dinilro-l-methylnaphthalene,  m.  p. 
160 — 161°.  This  compound  was  reduced  in  acetic 
acid  solution  (saturated,  with  hydrogen  chloride)  by 
stannous  chloride,  2-nitro-A-amino-l-methylnaphth- 
alene,  m.  p.  132 — 133°,  and  A-nitra-2-amino-l-methyl- 
naphtlvadene,  in.  p.  126 — 128 °  (acetyl  derivative,  m.  p. 
203— 204°),  being  formed.  . 

The  following  substances  were prepared  by  standard 
methods  :  4:-brcnno-2-amino-l-melhylnap]iihalene,  m.  p. 
78°  (acetyl  derivative,  m.  p.  223 — 224°) ;  i-bromo- 
Y-melhyl-$-naphthol,  m.  p.  108—109°;  2  : 4-dibromo- 
l-melhyhiapJithalene,  m.  p.  58— 59° ;  2-bromo-4^-nitro- 
1  -  mcthylnaphthalene,  m.  p.  138 — 139° ;  2  -  bromo- 

‘Y-amino-l-methyhiaphthalene,  m.  p.  118- — 119°  (acetyl 
derivative,  m.  p.  206—207°) ;  2-bromo-Y-methyl- 
nophthalene,  m.  p.  35 — 36°  (pier ate,  m.  p.105— 106°) ; 
3-bTonioA-methyl-a-napJithol,  m..  p.  128—129°;  3- 

broriio-l-methylnaphthalene,  in.,  p.  46—57°  (picrate. 


m.  p.  83—84°);  5-bromo-Y-meihylnaphthalene,  m.  p. 
.63 — 64 °  (picrate,  m.  p.  110 — 111°);  and  8-bromo- 
1  -methylnaphthalene,  m.  p.  80°  (picrate,  m.  p.  152 — 
153°). 

By  the  nitration  of  8-nitro-  1-methylnaphthalene 
with  sulphuric-nitric  acid  mixture  in  acetic  acid 
solution  4  :  8-dinitro-l-methylnaphthalene(  ?),  m.  p. 
120 — 121°,  was  obtained.  R.  J.  W.  Le  Fevre. 


Synthesis  of  alkylnaphthalenes.  I.  1-Methyl- 

5- ,  -6-,  and  -7-ethylnaphthalenes.  J.  Harvey, 

l.  M.  Heilbron,  and  D.  G.  Wilkinson  (J.C.S.,  1930, 
423 — 431). — o-Tolualdehyde  and  ethyl  a-bromobutyr- 
ate  were  condensed  in  the  presence  of  zinc  to  form  ethyl 
^-hydroxy-fy-o-tolyl-a.-ethylpropionate,  b.  p.  164 — 166°/ 
12  mm.,  converted  by  successive  treatment  with 
phosphorus  tribromide  and  diethylaniline  into  ethyl 
o-methyl-a-ethylcinnamate,  b.  p.  144°/15  mm.  This 
when  reduced  with  sodium  in  absolute  alcohol  yielded 
y-o-tolyl-$-ethylpropyl  alcohol,  b.  p.  145°/15  mm.,  and 
$-Q-lolyl-a-ethylpropionic  acid,h .  p.  173 — 175°/12  mm., 

m.  p.  53 — 54°  :  the  latter  on  esterification  and  re¬ 
duction  by  the  same  method  gave  a  further  quantity 
of  the  o-tolyletbylpropyl  alcohol.  This,  alcohol  was 
converted  into  y-o-tolyl-$-ethylpropyl  broniide,  b.  p. 
136 — 138°/12  mm.,  and  thence  through  the  nitrile  into 
y-o-tolyl-fi- ethylb utyric  acid,  b.  p.  186°/13  mm.  The 
acid  chloride,  b.  p.  149 — 150°/12  mm.,  under  the 
influence  of  aluminium  chloride  condensed  to  o-keto-\- 
melhyl-7 -ethyl-5  :  6  :  7  :  8-tetrahydrcmaphihalene,  b.  p. 
165°/12  mm.,  m.  p.  38°,  reduced  by  Clemmensen’s 
method  to  1  -  methyl  -  7  -  ethyl  -5:6:7:  .8 -tetrahydro- 
naplithalene,  b.  p.  129 — 131°/14  mm.,  which,  when  de¬ 
hydrogenated  with  selenium,  yielded  l-methyl-7 -ethyl- 
naphthalene,  b.  p.  133°/12  mm.,  nfl  1-5970  ( picrate , 
m.  p.  97°). 

.  5-Keto-l-methyl-5  :  6  :  7  :  S -tetrahydronaplithalenc, 
m.  p.  50 — 51°,  was  prepared  in  a  similar  manner  to  its 
lower  homologue  starting  from  ethyl  o-metliylcinnam- 
ate,  b.  p.  157°/25  mm.  (Young,  A.,  1892,  1221),  bv 
means  of  the  intermediates  :  y-o-tolylpropyl  alcohol, 
b.  p.  136°/15  mm.  (urethane,  m.  p.  58°),  (3-o-tolyl- 
propionic  acid,  m.  p.  105°  (ethyl  ester,  b.  p.  141°/22 
mm. ;  cf.  Young,  loc.  cit.) ;  y-o-tolylpropyl  bromide, 
b.  p.  124°/17  mm.;  y-o-tolylbutyric  acid,  m.  p.  60° 
(chloride,  b.  p.  143°/17  mm.).  It  yielded  with  magnes¬ 
ium  ethyl  iodide  a  carbinol,  dehydrated  by  acetic 
anhydride  to  \-methyl-b-ethyl-l  :  8-dihydronaphtk- 
alene,  b.  p.  130 — 131°/12  mm.,  which  when  heated  with 
selenium  gave  l-meihyl-5-elhylnaphthalene,  m.  p.  40°, 

1-600  (picrate,  m.  p.  97°). 

2-Methylstyryl  ethyl  ketone,  b.  p.  150: — 153°/14  mm., 
(phototropic  semicarbazone,  m.  p.  176— 178°),  ob¬ 
tained  by  condensing  o-tolualdehyde  with  methyl  ethyl 
ketone  in  presence  of  sodium  hydroxide,  was  reduced 
by  hydrogen  and  palladium  to  p-o -tolyldiethyl  ketone, 
b.  p.  140— 143°/16  mm.  (semicarbazone,  m.  p.  160°). 
Further  reduction  with  sodium  and  alcohol  gave 
y-o-tolyl-0L-ethylpropyl.alcohol,  b.  p.  145— 146°/14  mm. 
This  was  subjected  to  parallel  processes  to  those  used 
for  l-methyl-7-ethylnaphthalene,  the  following  pro¬ 
ducts  being  isolated;  in  the  synthesis  of  1  -methyl- 

6 -  ethyMaphthalen e ,  b.p.  140°/ 12  mm.,  rif,  1-598  (picrate, 
m.  p.  82°) :  y-o-tolyl-oL-ethylpropyl  bromide,  b.  p.  149 — 
1510/18  mm. ;  y-o-tolyl-a.-ethylbutyricjtcid,  b.  p.  195 — 
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196°/18  mm.  ( chloride ,  b.  p.  158 — 160°/18  mm.) ; 
5 -kelo-1 -methyl-6 -ethyl- 5  :  6  :  7  :  8-tetrahydronaphlh- 
alene,  b.  p.  172°/19  mm.  H.  A.  Piggott. 

New  class  of  coloured  hydrocarbons.  M. 
Maxim  (Bui.  Soc.  Chim.  Romania,  1930,  11,  109 — 
122). — See  this  vol.,  334. 

Rubrene.  XIII.  Preparation  of  rubrene.  C. 
Moureu.G.  Dufraisse,  and  P.  Lotte  (Bull.  Soc.chim., 
1930,  [iv],  47,  216 — 221). — The  conversion  of  diphenyl- 
phenylacetylenylmethyl  chloride  (A.,  1923,  i,  921) 
into  rubrene  is  a  strongly  exothermic  reaction  which 
takes  place  at  the  ordinary  temperature  and  through 
at  least  one  intermediate  stage  (cf.  A.,  1929,  922). 
It  is  not  pyrogenic  and  can  give  high  yields  of  rubrene. 
The  strongly  exothermic  character  sometimes  causes 
the  reaction  to  become  violent  and  excessive  rise  of 
temperature  favours  the  formation  of  resinous  sub¬ 
stances  and  of  “  satellites  ”  of  rubrene,  up  to  twelve  in 
number.  Dilution  favours  side-reactions  and  acid 
catalysts  the  formation  of  0-rubrene  (cf.  A.,  1929, 
549) .  The  yields  are  improved  in  presence  of  tertiary 
bases,  and  with  2%  of  quinoline  up  to  78%  of  rubrene 
may  be  obtained,  the  formation  of  resinous  substances 
being  diminished,  and  the  white  fluorescent  substance 
(A.,  1926,  945)  is  not  formed.  Purification  by  dissolu¬ 
tion  in  naphthalene  is  then  unnecessary,  the  product 
being  extracted  with  acetone  and  dissolved  in  cold 
benzene,  giving  about  45%  of  purified  product.  The 
m.  p.  affords  little  criterion  of  purity  and  if  the  fluor¬ 
escent  substance  is  absent,  microscopic  examination  of 
the  crystals  deposited  by  evaporation  from  carbon  di¬ 
sulphide  and  light  petroleum  gives  the  best  indication 
of  purity.  R.  Brightman. 

Rubrene.  XIV.  Yellow  and  brown  satellite 
hydrocarbons  of  rubrene.  C.  Moureu,  C. 
Dufraisse,  and  P.  Lotte  (Bull.  Soc.  chim.,  1930, 
[iv],  47,  221 — 225). — Yellow  and  brown  crystalline 
hydrocarbons,  C42H28,  ( (+a£!6H6),  m.  p. 
249°,  “  satellites  ”  of  rubrene,  are  obtained  from  the 
acetone  extract  (cf.  preceding  abstract).  The  amount 
of  “solvent  of  crystallisation”  (benzene)  varies  con¬ 
siderably  without  affecting  the  m.  p.  Cryoscopic 
determinations  in  benzene  indicate  a  mol.  wt.  of 
about  610.  R.  Brightman. 

Quaternary  iodides  from  phenylglycine,  and 
the  corresponding  betaines.  L.  Piaux  (Compt. 
rend.,  1930,  190,  645 — 647). — Quaternary  iodides  of 
the  type  (NPhRR'-GH2-C02Et)I  are  obtained  by 
addition  in  the  cold  of  (a)  R'l  to  disubstituted  glycine 
esters,  NPhR-CH2-C02Et,  ( b )  ethyl  iodoacetate  to 
disubstituted  anilines  NPhRR'.  Phenyldimethyl- 
carbethoxymethylammoniUm  iodide,  m.  p.  129° 
(decomp.;  M.b. ;  cf.  lit.),  and  phenylcarbethoxy- 
methyldiethylammonium  iodide ,  m,  p.  127-5°  (decomp. ; 
M.b.),  are  resolved  into  their  components,  ethyl 
iodoacetate  and  dimethjd-  or  diethyl-aniline,  above 
their  m.  p.  Ethyl  iodide  and  phenylmethylglycine 
ester  do  not  interact,  but  phenylmethijlcarbethoxymelhyl- 
ethylammonmm  iodide ,  obtained  by  process  ( b ),  dis¬ 
sociates  in  the  cold,  and  is  stable  only  in  the  presence 
of  an  excess  of  one  of  its  components.  By  tr^itment 
with  silver  oxide  and  water,  the  above  iodides  are 
quantitatively  converted  into  the  corresponding 
betaines:  phenyldimethylbetaine,  m.  p.  124°  (M.b. ; 


cf.  Willstatter,  A.,  1904,  i,  235) ;  pihenyldiethylbetaine, 
m. p.  207°  (decomp.;  M.b.);  phenylethylmethylhetaine, 
a  syrup  ;  phenyl  meihylcarboxymethylethylammoniwm 
iodide,  m.  p.  165°  (decomp.).  The  following  are  also 
described:  phenyltrimethylammonium  iodide,  m.  p. 
224°  (M.b.) ;  phenyldimetlvylethylammonium  iodide, 
m.p.  134°  (decomp. ;  M.b.);  (M.b.  =Maquenne block). 

C.  W.  Shoppee. 

Mechanism  of  the  action  of  the  Grignard 
reagent  on  iV-disubstituted  crotonamides.  1ST. 
Maxim  (Bui.  Soc.  Chim.  Romania,  1929,  11,  123 — 
129). — In  contradistinction  to  magnesium  ethyl  and 
phenyl  bromides,  which  react  with  disubstituted 
crotonamides  to  form  compounds  of  the  type  CHMe(Et 
or  Ph)-CH2-CO-NR2  (Maxim,  A,  1929,  431),  mag¬ 
nesium  methyl  iodide  with  crotondiphenylamide 
yields  only  a  small  amount  of  iso valerdiphenylamide, 
m.  p.  93-5°  (identified  by  comparison  with  the  product 
synthesised  by  the  action  of  isovaleryl  chloride  on 
diphenylamine),  and  as  principal  product  a  substance, 
C33H3AN,,  m.  p.  135°,  to  which  the  structure 
NBh2-CIBVfe-CH(CO-NPh2)-CO-CH2-CHMe2  is  as¬ 
signed.  A  mechanism  for  the  formation  of  this  com¬ 
pound  is  suggested.  Alcoholic  potassium  hydroxide 
hydrolyses  it  to  the  corresponding  acid,  m.  p.  158°, 
whilst  40%  hydrobromic  acid  yields  an  isomeric  acid 
of  m.  p.  133°;  the  existence  of  these  two  acids  is 
ascribed  to  the  presence  of  two  asymmetric  carbon 
atoms.  Bromine  is  absorbed  in  the  cold  to  form  a 
nonabromo -compound,  C33lI2502N2Brp,  m.  p.  185°. 

H.  A.  Piggott. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XXXII.  Directive  influence  of  0-basic 
systems  in  aromatic  substitution.  Nitration  of 
b enzy lidene -m-nitr o aniline .  J.  W.  Baker  and 
C.  K.  Ingold  (J.C.S.,  1930,  431—440;  cf.  Baker, 
A.,  1929, 1447). — The  claim  of  Fliirscheim  and  Holmes 
(A.,  1928,  1126)  that  benzylidene-m-nitroaniline 
nitrates  as  such  and  not  as  the  salt  in  fuming  sulph¬ 
uric  acid  (5%  free  S03)  to  form  a  higher  proportion 
of  m-derivative  than  is  given  by  benzaldehyde 
is  contrary  to  all  theories  of  aromatic  substitution 
based  on  the  electronic  theory  of  valency.  It  is 
shown  by  partition  experiments  of  the  base  between 
5%  oleum  and  light  petroleum  (b.  p.  110 — 120°)  or 
carbon  tetrachloride,  that  the  free  base  is  absent  from 
the  oleum  solution,  since  none  is  removed  by  the 
organic  solvent.  Further,  by  cooling  a  warm,  satur¬ 
ated  solution  of  the  base  in  5%  oleum  or  by  dilution 
with  ether,  the  hydrogen  sulphate,  m.  p.  225°  (decomp, 
with  previous  darkening),  of  the  base  is  isolated. 
That  the  pseudo-base  is  nitrated  as  its  sulphate 

CHkrNH-C6H4-N02m}X  is  proved  ^  the  {&ct  that’ 

contrary  to  Fliirscheim  and  Holmes  (loci  cit.),  the 
amount  of  ^-substitution  produced  in  5%  oleum 
(89-l±0-3%)  suffers  a  larger  repression  (to  83-7± 
0-2%)  in  the  presence  of  added  ammonium  sulphate 
than  does  the  true  base  diethylbenzylamine  under  the 
same  conditions  (61-Orh  1-3  and  61-9^0-3%  m,  re¬ 
spectively),  since  in  the  case  of  the  Schiff’s  base  the 
change  ion  — y  salt  is  followed  by  a  further  m-re- 
pressing  change  salt  — >-  0-salt,  that  is,  pole  — >- 
dipole  — >  neutral  form.  Nitration  of  benzaldehyde 
with  absolute  nitric  acid  (d  1-53)  and  acetic  anhydride 
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at  35°  gives  37-4%  of  the  wi-nitro-derivat-ive,  but 
since  p-nitrobenzylidene  diacetate  can  be  isolated 
from  the  product  it  follows  that  addition  of  the 
reagent  to  benzaldehyde  occurs.  Similarly,  when  a 
solution  of  m-nitrobcnzylidene-m-nitroaniline  in  a 
mixture  of  nitric  acid  and  acetic  anhydride  is 
evaporated  to  constant  weight  in  a  vacuum  at  the 
ordinary  temperature  a  gain  in  weight  (42-4%)  corre¬ 
sponding  with  the  addition  of  1  mol.  of  acetyl  nitrate 
(38-8%)  occurs.  Moreover,  if  the  solution  is  cooled  to 
—30°  colourless  crystals  of  an  additive  compound, 
m.  p.  50 — 55°  (decomp. ;  in  a  sealed  tube),  may  be 
isolated  with  suitable  precautions.  This  compound 
readily  decomposes,  giving  nitrous  gases  and  a  red 
gum.  Hence,, as  in  the  case  of  benzaldehyde,  the  pro¬ 
portion  of  m-isomeride  (40-7%)  formed  when  benzyl - 
idene-m-nitroaniline  is  nitrated  with  nitric  acid  and 
acetic  anhydride  at  35°  does  nob  correspond  with 
the  nitration  of  the  free  base,  but  of  an  additive 
compound.  J.  W.  Baker. 

3-Halogeno-6-nitro-  and  -6-amino-dimetliyl- 
anilines.  H.  H.  Hodgson  and  A.  Kershaw  (J.C.S., 
1930,  497 — 501). — Dimethylamine  in  boiling  alcohol, 
in  the  absence  of  any  catalyst,  readily  replaces  the 
2-halogeno-substituent  in  2  :  4-dihalogenonitrobenz- 
enes  and  thus  are  obtained:  3 -chloro-,  m.  p.  49° 
(picrate,  m.  p.  70°),  3 -bromo-,  m.  p.  58-5°  ( picrate , 
m.  p.  85°),  and  3 -iodo-,  m.  p.  52°  ( picrate ,  m.  p.  104°), 
- 6-nitrodimethylaniline .  The  low  m.  p.  of  the 
2-nitrodialkylanilines  in  contrast  to  the  high  m.  p. 
of  the  4-nitro-derivatives  is  probably  due  to  co-ordin- 

Vno:o 

ation  /f  (cf.  Bennett  and  Willis,  A.,  1929,  436), 

the  general  effect  of  a  halogen  substituent,  which  is 
discussed,  being  to  Taise  the  in.  p.  of  these  substituted 
dialkylanilines.  The  low  m.  p.  of  the  picrates  sug¬ 
gests  chelation,  o-N02‘C6H4-lNnVIe2 — »-H0-C6H2(N02)3, 
the  m.  p.  rising  (I>Br> Cl)  with  increase  in  salt-like 
character.  Reduction  of  the  above  halogenonitro- 
dimethylanilines  with  iron  powder  and  50%  acetic 
acid  gives  :  3 -chloro-  {hydrochloride ;  dihydrochloride ; 
picrate,  m.  p.  151°),  Z-bromo-  (hydrochloride ;  dihxjdro- 
chloride ;  picrate,  m.  p.  137°),  and  3 -iodo-  { hydro¬ 
chloride ;  dihydrochloride',  picrate,  m.  p.  167°)  -6- 
aminodimethylaniline:  The  monohydrochlorides  prob¬ 
ably  contain  the  5-membered  chelate  ring 
f  NMe^j® 

!  XC6H3^  ^H  Cl,  whilst  in  the  dihydrochlorides, 

L  xnh2J 

the  stability  of  which  diminishes  in  the  order 
Cl>Br>I,  the  general  (inductive)  effect  of  the 
halogen  atom  weakens  the  union  of  the  chelating 
electrons  on  the  p-amino-nitrogen  so  that  the  hydro¬ 
gen  is  completely  captured  by  the  dimethylamino- 
group,  leaving  the  amino-group  free  for  further  salt 
formation.  o-Nitrodimethylaniline  {picrate,  m.  p. 
103°)  is  reduced  to  o-aminodimethxylaniline,  b.  p.  212° 
{monohxjdrochloride-,  picrate,  m.  p.  136°). 

J.  W.  Baker. 

Catalytic  preparation  of  primary  and  second¬ 
ary  amines.  A.  Gityot  and  M.  Fournier  (Bull. 
Soc.  chim..  1930,  [iv],  47,  203— 210).— A  more  de¬ 


tailed  account  of  work  already  published  (this  vol 
203). 


Monoacyl  derivatives  of  benzidine.  I.  V. 
Hopper  and  J.  R.  Alexander  (J.  Roy.  Tech.  Coll. 
Glasgow,  1930,  2,  200 — 202).— Repetition  of  the 
preparation  of  the  monoacetyl  and  monobenzene- 
sulphonyl  derivatives  of  benzidine  by  the  methods  of 
Schmidt  and  Schultz  (A.,  .1881,  909)  and  Hinsberg 
(A.,  1893,  i,  168),  respectively,  gave  meagre  yields  of 
the  monoacyl  derivatives,  although  the  diacyl  com¬ 
pounds  were  always  obtained  in  abundant  yield, 
even  in  presence  of  a  large  excess  of  benzidine. 
Modified  methods  were  tried  without  better  results; 
similar  yields  were  obtained  with  acetic  anhydride 
or  benzenesulphonyl  chloride  in  dilute  acetic  acid, 
and  preparations  in  which  benzidine  sulphate  were 
used  yielded  only  the  diacyl  derivatives. 

R.  K.  Callow'. 

Parachor  of  azo-compounds.  H.  Lindemann 

and  R.  Groger  (Ber.,  1930,  63,  [B],  715 — 717). _ 

The  doubts  cast  by  Sidgwick  (A.,  1929,  805)  on  the 
validity  of  the  use  of  the  parachor  in  elucidating  the 
constitution  of  the  azides  (Lindemann  and  Thiele, 
A.,  1928,  937)  are  considered  unjustified,  since  the 
results  obtained  with  a  series  of  azides  all  point  in  the 
same  direction.  The  suggestion  of  Mumford  and 
-Phillips  (A.,  1929,  1219)  that  the  double  linking 
between  two  nitrogen  atoms  has  a  lower  parachor 
value  than  the  corresponding  carbon-carbon  linking 
is  negatived  by  observations  on  azo-compounds  for 
which  the  following  data  are  cited  :  azobenzene,  cfi6'9 
1035,  y  35-5;  o-methylazobenzene,  df'5  1-067,  y 
40-5;  wi-methylazobenzene,  c?;17  1-061,  y  40-7;  oo - 
dimethylazobenzene,  df*  1-021,  y  35-2;  xnxn'-di- 
methylazobenzene,  df9  1-014,  y  35-2 ;  ethyl  benzene- 
azoformate,  di  '9  1-106,  y  38-9;  diethyl  azoformate, 
1-110,  y  33-4.  H.  Wren. 


Azomethine  azo-dyes.  R.  N.  Sen  and  A.  K,  Sen 
(J.  Indian  Chem.  Soc.,  1930,  7,  11 — 17). — Sodium 
4  :  4'-dialdehydoazobenzene-3  :  3'-disulphonate  (Green 
and  Crosland,  J.C.S.,  1906,  89,  1613)  {barium  salt; 
disemicarbazone)  condenses  with  aniline  and  a-  and 
P-naphthylamine  to  give,  respectively,  the  compounds 
C2GH18CLN4S2Na2,  C^H^O^S,,  and 
CMH,206N^2Na2.  With  diamines  the  very  insoluble 
condensation  products  contain  no  free .  aldehyde  or 
amino-groups  and  are  therefore  assumed  to  be  polv- 
membered  ring  structures  of  the  type  R<^:^®,  ^>X2 


(R'=C6H3-S03H),  and  thus  with  hydrazine,  o-phenyl- 
enediamine,  benzidine,  rosaniline,  and  safranine  the 
compounds  C14H80GN4S2Na2,  C20H1,1OcN,lS2  {disodium 
salt),  C2GH1806N4S2,  C3pH220GN5S2,  and  C34H2fiO;N0S2, 
respectively,  are  obtained.  Two  mols.  of  the  alde¬ 
hyde  condense  with  3  mols.  of  chrysoidine  to  give  the 
compound 

NPh:N-C6H3[N:CHR',N2-R'-CH.‘N-CGH3(NH2)- 

n:npii]2. 

4  -  Hydroxy  -  4'  -  aldehydoazobenzene  -  3  -  carboxylic  -  3'- 
sulphonic  acid  -was  prepared  by  permanganate  oxid¬ 
ation  of  Hessian-yellow  and  was  condensed  with 
aniline,  benzidine,  chrysoidine,  rosaniline,  and  safran¬ 
ine  to  yield  the  compounds  C20H15OGN3S, 

QiqIL  8  0 12^G®2  >  ^49^-20^  J  2^8^21  and 
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C48H36°i3N8Ss>  respectively.  The  dyeing  properties 
of  these  azomethine  azo-dyes  are  described  and.it  is 
concluded  that  introduction  of  an  azomethine  group 
in  the  -p-position  to  the  azo-group  lightens  the  colour 
unless  it  forms  part  of  an  aldazine  group  -CHIN-NICH-, 
in  which  case  it  deepens  the  colour.  The-  presence 
of  the  auxochromie  hydroxyl  group  in  the  p-position 
to  the  azo-group  has  no  effect.  J.  W.  Baker. 

Sodation  of  the  cyclanols.  S.  Sabetay  and  J. 
Bleger  (Bull.  Soc.  chirm,  1930,  [iv],  47,  214—216). 
— Sodium  derivatives  of  the  cyclanol  series  are  readily 
obtained  by  adding  the  cyclanol  to  a  solution  of  an 
alkoxide  in  excess  of  the  alcohol  and  distilling.  Thus, 
when  1  : 2-cycfohexanediol  is  added  to  a  solution  of 
the  sodium  derivative  of  diethylcarbinol,  and  the 
diethylcarbinol  removed  by  distillation  at  210°/3— 5 
mm.,  the  disodio-derivative  of  the  diol  is-  obtained. 
With  methyl  iodide  at  130°  this  yields  more  than 
60%  of  1 :  2-cyclohexanediol  dimethyl  ether.  Quinitol 
behaves  similarly.  R.  Brightman. 

Stereoisomeric  cyclohexane  derivatives.  K. 
von  Autvers  and  F.  Dersch  (J.  pr.  Chem.,  1930,  [ii], 
124,  209—239). — An  investigation  of  cis-  and  trans- 
2-methylcycZohexanols  has  been  made  in  which  the 
results  of"  Gough,  Hunter,  and  Kenyon  (A.,  1926, 
1032)  are  generally  confirmed  and  attention  is  given 
particularly  to  the  question  of  inversion.  Preparation 
of  the  p-nitrobenzoate  and  hydrogen  phthalate  in 
pyridine,  of  the  acetate  by  means  of  acetyl  chloride 
alone,  and  of  the  phenylcarbamate  of  <raws-2-methyl- 
cycZoliexanol,  or  the  hydrolysis  of  these  esters  does 
not  affect  the  configuration,  for  the  carbinol  recovered 
from  any.  of  these  esters  yielded  the  pure  p-nitro- 
berizo.ate,  m.  p.  65°.  Anomalous  results  were,  how¬ 
ever,  obtained  with  a  specimen  of  cis-2-methylcycZo- 
hexanol  prepared  by  Skita’s  method  (A.,  1923,  i, 
460) ;  the  viscosity  of  the  product  indicated  a  high 
proportion1  of  the  cis-isomeride,  but  it  yielded  esters 
of  the  /raws-isomeride,  from  the  mother-liquors  of 
which  no  compounds  of  sharp  m.  p.  could  be  isolated. 
It  is  probable  :  that  inversion  of  the  cis-isomeride 
occurs  very  readily,  and  it  is  suggested  that  inversion 
is  accelerated  in  presence  of  the  tra?w-isomeride.  The 
pure  cis-isomeride,  prepared  from  the  p-toluenesul- 
phonate  of  the  Jraus-isomeride,  yielded  a  p-nitro- 
benzoate,  m.  p.  52°,  and  a  phenylcarbamate,  m.  p. 
88°  (in.  p.  of  both  depressed  by  the  irans-compounds), 
but  it  is  uncertain  whether  these  compounds,  or  those 
of  lowor  in.  p.  described  by  Gough,  Hunter,  and 
Kenyon  are  actually  pure  cis-compounds. 

The  increased  likelihood  of  inversion  in  reactions 
in  which  the  hydroxyl  group  is  replaced  is  illustrated 
by  the  results  of  Gutt  (A.,  1907,  i,  508)  and  Zelinski 
(A.,  1908,  i,  864),  who  respectively  obtained  traps - 
and  cis-2-methylcyclohexanecarboxylic  acids  from 
irans-2-methylcyciohexanol  by  way  of  the  chloride. 
When  their  work  was  repeated  it  was  found  only 
possible  to  obtain  the  chloride  of  lower  specific  gravity- 
described  by  Zelinski,  either  from  the  cis-  or  trans- 
carbinols.  The  cisr  and  trans-acids  were  isolated 
from  different  preparations,  but  it  appeared  to  be 
entirely  a  matter  of  chance  which  acid  was  obtained 
as  the  ultimate  product.  Again,  the  cts-acid  was 
obtained  from  the  frans-carbinol  by  way  of  the  iodide, 


whether  the  last-named  compound  was  prepared 
from  the  carbinol  by  boiling  with  hydriodic  acid  or  by 
heating  at  100°  as  described  by  Skita  (the  reaction 
was  incomplete  at  the  ordinary  temperature). 

Values  of  b.  p.,  d,  n  for  different  wave-lengths, 
molecular  refractivity,  and  dispersivity  for  different 
temperatures,  exaltation  of  molecular  refraction,  and 
viscosities  of  cis-  and  ira?is-2-methylcyciohexanols, 
their  acetates,  chlorides,  and  iodides,  and  of  cis-  and 
irans-2-methylcycZohexanecarboxylie  acids  and  their 
chlorides  and  ethyl  esters  are  tabulated,  and  it  is 
concluded:  that  physical  constants  give  no  clue  to 
configuration,  except  in  the  case  of  the  viscosities  of 
the  2-methylcycZohexanols,  but  the  authors  do  not 
agree  with  Gough,  Hunter,  and  Kenyon  that  the 
composition  of  mixtures  of  the  carbinols  can  be 
determined  from  the  viscosity. 

The  question  of  the  determination  of  the  configur¬ 
ation  of  trisubstituted  cyclohexane  derivatives  is  dis¬ 
cussed,  and  the  work  of  Skita  (A.,  1924,  i,  25)  is 
criticised. 

The  isomeric  cyclohexane-1  : 2-diols  have  been  ex¬ 
amined.  They  are  best  prepared  by  the  method  of 
Derx  (A.,  1922,  i,  651).  The  acetone  compound  of 
the  cis-diol  has  da  0-980,  nj}e  1-4479.  The  acetates, 
prepared  by  the  action  of  acetyl  chloride,  yield  the 
unchanged  diols  when  hydrolysed ;  there  is  no 
evidence  of  inversion.  The  cis-diacetate  has  b.  p. 
120°/15  mm.,  d20  1-090,  ri$e  1-4500,  and  the  trans- 
diacetate,  b.  p.  123°/14  mm.,  d20  1-077,  nft,  1-4464. 
In  both  the  diols  and  the  diacetates  the  exaltation 
of  molecular  refractivity  is  lower  for  the  cis-  than  for 
the  /raws-isomeride.  R.  K.  Callow. 

MethylcycJoheptanols.  M.  Godchot  and 
(Mlle.)  G.  Cauquil  (Compt.  rend.,  1930,  190,  642 — 
643). — Reduction  with  sodium  and  alcohol  of  2  :  2-di- 
methylcycloheptanone  (A.,  1929,  560)  furnishes  2  :  2- 
dimelhylcycloheptanol,  b.  p.  196 — 197s/:760  mm.,  d12 
0-9008,  1-4699  {hydrogen  phthalate,  m.  p.  148°; 

phenylureihane,  m.  p.  97°).  Similar  treatment  of 
2  -  me  thy  Icy  clo  hep  tanone  yields .  almost  exclusively 
tmns-2-methylcycloheptanol,  b..  p.  194°/768  mm.,  d'5 
0-9422,  n\ $  1-4740,  V*  0-6083  (hydrogen  phthalate,  m.  p. 
98°  ;  phenylur ethane,  m.  p.  59 — 60°),  whilst  catalytic 
reduction  with  platinum  in  glacial  acetic  acid  affords 
cis-2-methylcycloheptanol,  b.  p.  191°/753  mm.,  dn 
0-9492,  1-4762,  vj15  0-4519  (hydrogen  phthalate,  m.  p. 

86° ;  plienylurethane,  m.  p.  40 — 4d°).  The  isomerides 
are  purified,  through  the  hydrogen  phthalates. 

C.  W.  Shofpee. 

Colour  and  constitution  from  the  viewpoint  of 
recent  electronic  theory.  II.  H.  H.  Hodgson 
(J.  Soc.  Dyers  and  Col.,  1930,  46,  39 — 44;  cf.  A., 
1929,  1298). — The  formation  of  3:4: 6-tribromo- 
phenol  by  dibromination  of  w-bromophenol  is  shown 
to  be  in  accordance  with  electronic  theory.  An 
electronic  interpretation  of  .  the  Reimcr-Ticmaim 
reaction  as  apphed  to  phenol,  o-  and  m-cresol,  o-  and 
m-chlorophenol,  o-  and  m-fluorophenol,  and  sahcylic 
acid  in  conjimetion  with  chlorofoim  and  bromoform 
is  given.  The  theory  is  used  to  explain  the  properties 
of  abnormal  benzene  derivatives  in  which  co-ordin¬ 
ation  effects  have  to  be  taken  into  account.  .  It  is 
used  to  account  for  the  volatility  and  non- volatility 
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in  steam  of  a  number  of  substituted  benzaldehydes. 
The  hypsoehromic  effect  of  the  o-methylthiol  group 
in  azo-compounds,  compared  with  the  methoxy- 
group,  is  attributed  to  co-ordination  between  the 
methylthiol  and  azo-groups.  In  the  pom-position  to 
the  azo-group,  the  methylthiol  group  is  more  batho- 
chromic  than  the  methoxyl  group.  N.  Chappell. 

New  compounds  of  nickel-with  nitrophenols. 
II.  A.  Bernardi  (Gazzetta,  1930,  60,  166 — 168).—— 
Nickel  hydroxide  combines  with  o-nitrophenol  in 
boiling  alcoholic  solution  to  give  the  garnet-red 
compound,  [C6H4(N02)‘0,]2Ni.  With  2  : 4-dinitro- 
phenol  under  the  same  conditions  the  yellow  complex, 
Ni[C6H3(NO2)2-O-]2-Ni(OH)-CGH3(NO2)2,0-2EtOH,  is 
obtained,  which  by  desiccation  loses  alcohol  to  give 
the  compound 

Ni[CGH3(N02)2-0,]2,Ni(0H)-CGH3(N02)20.  Picric  acid 
furnishes  the  yellow  compound 
[CGH2(N02)3-0-]2Ni,l-5Et0H.  •  C.  W.  Shoppee. 


Compounds  of  manganese  with  nitrophenols. 
III.  A.  Bernardi  (Gazzetta,  1930,  60,  169—171). — 
Manganese  hydroxide  combines  with  o-nitrophenol  to 
yield  the  compound  [CGH4(N02)-0-]2Mn ;  2  : 4-dinitro- 
phenol  and  picric  acid  similarly  afford  the  compounds 
(I)  and  (II),  rose  and  brownish-yellow,  respectively. 
{(EtOH)3,Mn2OH,[CGH2(NO2)3-O-']2}[C0H2(NO2)3-O-](n) 
{Mn2OH[CGH3(NO2)2-O-]2}[CGH3(N02)2-O-]  (I) 

C.  W.  Shoppee. 

Relation  between  constitution  and  sharp  taste 
of  acylamides.  T.  Szeki  (Arch.  Pharm.,  1930, 
268,  151 — 157). — The  acylamides  are  obtained  from 
the  amine  and  acid  chloride  in  benzene  at  the  ordinary 
temperature,  or  at  the  b.  p.,  in  presence  of  anhydrous 
sodium  carbonate.  The  position  of  each  compound 
in  an  ascending  scale  of  pungency  is  given  by  tho  figure 
in  parentheses.  The  marked  pungency  of  guaiacyl- 
amine  derivatives  disproves  the  statement  Of  Qtt 
and  Zimmermann  (A.,  1922,  i,137;  cf.  Nelson,  A., 
1920,  i,  154,  380)  that  this  property  is  absent  in  deriv¬ 
atives  of  aromatic  amines.  The  following  are  de¬ 
scribed :  acijl-4:-hijdroxy-3-methoxi/anilides  :  i&obutyryl- 
(1),  m.  p.  142°;  n-heptoyl-  ;(3),  m.  p.  108—112°; 
Aa-nonenoyl-  (3),  m.  p.  93°;  decoyl-  (3),  m.  p.  100°, 
and  Al-undecenoyl-  (3),  m.  p.  89° ;  and  acyl-p -hydroxy - 
anilides  :  Aa-nonenoyl-  (2),  m.  :  p.  108—110°  [A“- 
nonenoate  (1),  m.  p.  84°];  decoyl-  (2),  m.  p.  125-5°, 
and  oleyl-  (1),  m.  p.  93—95°;  also  p-heptoylamido- 
phenyl  heptoate  (1),  m.  p.  119°  ;  AL-undecenoylamido- 
phenyl  undecenoate  (2),  m.  p.  111°;  p-nonoylamido- 
phenyl  nonoale  (1),  m.  p.  121°,  and  4, -hydroxy -2  :  3 -di- 
meihoxydecoylanilide,  m.  p.  119°,  which  has  no  pungent 
taste.  H.  E.  E.  Notion. 


Formation  of  2 : 4-dinitro-a-naphthol  by 
nitration  of  naphthalene  in  absence  or  presence  of 
mercury.  W.  Enz  and  F.  Pfister  (Helv.  Chim. 
Acta,  1930, 13,  194 — 196). — Technical  a-nitronaphth- 
alene  contains  a  small  amount  of  2 : 4-dinitro-a- 
naphthol,  m.  p.  137-5°  (corr.).  Nitration  of  naphth¬ 
alene  with  nitric  acid  (d  1-33)  at  the  ordinary  temper¬ 
ature  in  absence  and  presence  of  mercury  gives  an 
Increased  amount  of  the  naphtliol  with  rise  in  the 
quantity  of  mercury  used.  H.  Bxjrton. 


Catalytic  reactions  in  organic  chemistry.  II. 
cycfoHexylethanol  and  its  transformations. 
Linalool  and  its  transformation  under  the 
influence  of  alumina.  N.  A.  Rozanov,  Tjasche- 
lov,  and  Nikiforov  (J.  Russ.  Phys.  Chem.  Soc., 
1929, 61,  2309 — 2312). — When  heated  with  anhydrous 
oxalic  acid,  cycZohexylethanol  undergoes  normal  de¬ 
hydration,  giving  cycZohexy  I  ethylene.  In  presence 
of  thoria,  however,  the  product  of  this  reaction  is 
dicycZooctane,  qjj2.qjj".qp[2.qjj2j  either  the  dehydra¬ 
tion  being  abnormal  or  the  normal  dehydration  product 
undergoing  subsequent  polymerisation.  The  dehydra¬ 
tion  of  linalool  under  the  influence  of  alumina  leads  to 
ring  closure,  with  formation  of  dipentene  by  way  of 
camphene  as  an  intermediate  product.  T.  H.  Pote. 

“Oxidising”  action  of  alkalis.  III.  Arom¬ 
atic  alcohols.  G.  Lock  (Ber.,  1930,  63,  [2?],  551 — 
559;  cf.  A.,  1929,  67,  814).— Benzyl  alcohol  is  con¬ 
verted  by  potassium  hydroxide  at  about  240°  into 
potassium  benzoate,  toluene,  and  hydrogen.  The 
same  products  are  obtained  from  benzaklehyde  and 
potassium  hydroxide,  the  change  being  preceded  by 
the  Cannizzaro  reaction.  Nef’s  observation  that 
hydrogen  is  evolved  in  small  amount  when  benzalde- 
hyde  is  dropped  on  to  potassium  hydroxide  at  180° 
is  confirmed,  but  the  action  is  due  to  local  superheating 
caused  by  the  preliminary  disproportionation.  Reac¬ 
tion  between  o-  Or  p-hydroxybenzyl  alcohol  and 
potassium  hydroxide  commences  at  about  165 — 170°, 
whereas  with  the  meta-derivative  its  incidence  is 
observed  at  about  190°;  in  every  case  the  products 
are  hydrogen  and  the  corresponding  acid  in  yield  of 
about  90%.  Sodium  hydroxide  resembles  potassium 
hydroxide  in  its  action  towards  o-hydroxybenzyl 
alcohol,  but  the  change  does  not  occur  below  190° ; 
v-ith  lithium  hydroxide,  evolution  of  hydrogen  is  not 
observed  below  260°.  .  Barium  hydroxide  has  no 
appreciable  effect  below  200°  and  salicylic  acid  is 
produced  only  in  traces  at  225 — 245°. 

Hydrogen  and  the  corresponding  hydroxy-acid  are 
obtained  ,  in  good  yield  by  the  action 'of  potassium 
hydroxide  on  the  following  :  3-aldehydri-5-hydroxy- 
methyl-p-cresol,  5-h3Tdroxymethylsalicylaldehyde,  3- 
aldehydo-p-cresol,  5-aldehydo-o-cresol,  and  3-alde- 
hydo-o-cresol.  3-Aldehydo-p-cresol  is  transformed 
by  formaldehyde  and  hydrochloric  acid  into  3 -alde- 
hydo-5-chloromethyl-p-cresol ,  m.  p.  96°  (corr.),  readily 
hydrolysed  to  3-aldeliydo-5-hydroxymethyl-p-crcsol, 
m.  p.  77-5°  (corr.).  H.  Wren. 

Colour  reaction  of  Japanese  acid  clay  towards 
leucomalachite-green  hydrochloride.  N.  Kame- 
yama  and  S.  Oka.;— See  this  vol.,  538.  . 

Colour  reactions  and  absorption  spectra  of 
sterols  in  relation  to  structure.  I.  M.  Heilbron 
andF.  S.  Spring  (Biochem.  J.,  1930,  24, 133—135). — 
Selective  ..absolution  of  sterols  is  conditioned  by  the 
presence  of  two  ethylenic  linkings  in  the  molecule, 
one  of  which  must  apparently  be  in  the  A1:13-(orA;l:2)- 
position.  The  Tortelli-Jaffe  reagent  appears  to  be 
specific  for  sterol  derivatives  containing  a  linking 
inert  to  hydrogenation,  possibly  in  position  A10:19. 
This  reaction  has  been  modified  and  made  more 
sensitive.  ;  S.  S.  Zilva. 
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New  cases  of  stereoisomerism  in  the  chole¬ 
sterol  group.  S.  Minovici  and  M.  Vanghelovioi 
(Bui.  Soc.  Chira.  Romania,  1929,  11,  69 — 80). — A 
continuation  of  the  work  of  Windaus  and  Stein  (A., 
1904,  i,  1010)  and  the  present  authors  on  the  pro¬ 
duction  of  stereoisomerides  in  the  cholesterol  group 
due  to  the  different  planes  of  the  adjacent  cyclo- 
pentene  and  cycZohexane  rings  in  Wieland’s  formula. 
An  analogous  series  of  operations  to  that  described 
by  Windaus  in  the  case  of  p-ehlorocholestanone,  m.  p. 
180°,  has  been  carried  out  with  the  a-chlorochole- 
stanone  of  Mauthner  and  Suida  and  yields  isomeric 
products  up  to  the  final  stage  (A.,  1904,  i,  49),  m.  p. 
129°  With  fuming  nitric  acid  in  acetic  acid  solution, 
a-chlorocholestanone  gives  a  dibasic  acid , 
CO.,H-C„HM<^fCQ2H)>CHCl,  m.  p.  263—264°,  the 
cydopentene  ring  being  ruptured.  A  more  soluble 
substance,  of  m.  p.  about  100°  and  of  unknown  con¬ 
stitution,  is  also  produced.  Potassium  hydroxide 
converts  this  chloro-acid  into  the  liydroxy-acid,  m.  p. 
221°,  and  this  with  chromium  trioxide  in  acetic  acid 
yields  the  keto-acid,  m.  p.  213°,  more  prolonged  action 
of  the  oxidising  agent  yielding  a  tribasic  acid, 
(C0,H)2C22H39-CH2-C02H,  m.  p.  190°,  by  rupture 
of  the  cyclohexanone  ring  in  the  keto-acid  and  loss 
of  carbon  dioxide.  On  the  theory  put  forward  in 
this  and  earlier  papers  as  to  the  structure  of  a-chloro¬ 
cholestanone,  the  final  product  should  have  been  the 
tctracarboxylic  acid  of  Windaus  (loc.  cit.).  The 
reason  for  this  discrepancy  has  not  yet  been  satis¬ 
factorily  explained.  .  H.  A.  Piggott, 

Action  of  benzamide  on  semicarbazide  hydro¬ 
chloride.  I.  K.  Macurevitch  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1591 — 1594). — On  heating 
benzamide  with  semicarbazide  hydrochloride  to  190 — 
200°,  s-dibenzoylhydrazine,  m.  p.  234 — 235°  (decomp.), 
is  obtained,  together  with  ammonia  and  ammonium 
chloride,  instead  of  the  expected  dibenzoylcarbamide. 

M.  Zvegintzov. 

Condensation  products  of  benzhydroxymethyl- 
amide.  L.  Monti  (Gazzetta,  1930,  60,  39 — 42). — 
In  presence  of  concentrated  sulphuric  acid,  W-liydr- 
oxymethylbenzamide  (cf.  Einhorn,  A.,  1905,  i,  344) 
readily  condenses  with  p-diketones  forming  com¬ 
pounds  to  which,  owing  to  the  reactivity  usually 
exhibited  by  a  methylene  group  between  two  carbonyl 
groups,  the  general  formula  COPh-NH-CH2-CH(CO-R)2 
is  attributed.  a  -  Benzamido  -  (3  -  benzoyl  -  p  -  acetyl- 
ethane,  CHBzAc’CH2'NHBz,  m.  p.  108 — 109°,  is  thus 
obtained  from  benzoylacetone,  and  a.-benzamido-$$- 
dibenzoylethane,  m.  p.  158 — 160°,  from  dibenzoyl- 
acetophenone.  Similar  condensation  of  antipyrine 
with  .benzhydroxymethylamide  gives  a  compound, 
m.  p.  128—130°  (+H20)  or  140°  (anhydrous),  which 
is  probably  4-benzamidomethyl-l-phenyl-2  : 3-di- 

methylpyrazolone,  ^.p^®_^^^>C’CH2'NHBz,  and  is 

analogous  to  the  compound  obtained  by  Einhorn 
and  Mauermayer  from  methylolchloroacetamide 
and  l-phenyl-3-methylpyrazolone  (A.,  1906,  i,  252). 
Benzhydroxymethylamide  reacts  with  acetylaeetone  to 
give  a  semi-solid  product  not  yet  purified,  but  does  not 
react  with  camphor  and  coumarin.  T.  H,  Pope. 


Interaction  of  ethyl  I-mandelate  and  thionyl 
chloride  in  the  presence  of  pyridine.  Mechan¬ 
ism  of  the  replacement  of  hydroxyl  by  chlorine  by 
means  of  thionyl  chloride.  J.  Kenyon,  A.  G. 
Lipscomb,  and  H.  Phillips  (J.C.S.,  1930,  415—423). 
— Ethyl  Z-mandelate  is  converted  by  the  action  of 
thionyl  chloride  in  the  presence  of  potassium  carbonate 
into  ethyl  Z-phenylchloroacetate  (McKenzie  and 
Barrow,  ibid.,  1911,  99,  1910),  but  in  the  presence  of 
1 — 2  mols.  of  a  tertiary  base  in  dry  ether  at  0°  the 
d-ester  is  formed,  although  Z-P-octanol  is  similarly 
converted  both  in  the  absence  (Levene  and  Mikeska, 
J.  Biol.  Chem.,  1924,  59,  45)  and  in  the  presence 
(McKenzie  and  Tudhope,  A.,  1925,  i,  226)  of  pyridine 
into  d-P-chloro-octane.  In  both  cases  it  is  suggested 
that  unstable  intermediates  of  the  same  type, 
CHMe(C6H13)-0-S0-NC5H5}Cl  (I)  and 
CHPh(C02Et)-0-S0-NC5H5}Cl  (II),  are  formed,  and 
since  Houssa,  Kenyon,  and  Phillips  (A.,  1929,  1164) 
have  shown  that  conversion  of  Z-(3-octanol  into  cZ-(3- 
chloro-octane  involves  inversion,  it  is  probable  that 
similar  inversion  is  involved  in  the  conversion  of 
ethyl  Z-mandelate  into  ethyl  d-phenylchloroacetate. 
These  conversions,  and  others  mentioned  in  the  last 
paper  cited,  all  involve  the  formation  of  an  inter¬ 
mediate  complex  of  the  type  postulated  above,  and 
it  is  assumed  that  these  decompose  leaving  the  asym¬ 
metric  carbon  atom  positively  charged  and  that  this 
unites  with  the  negative  chloride  ion  making  inversion 
possible.  Thus  the  decomposition  of  Z-octyl  chloro- 
sulphonate  is  represented :  Z-CHMe-CgH^-OSOCl 
— ^  (d  or  11)  CKMe-CGH13+S02+Cl.  Although 
there  is  no  experimental  proof  that  the  formation  of 
a  carbonium  cation  is  attended  by  a  Walden  inversion, 
or  whether  such  a  cation  is  capable  even  of  momentary 
existence  in  an  optically  active  state,  the  semi- 
pinacolic  deamination  of  Z-p-amino-aa-diphenyl-n- 
projiyl  alcohol  to  a  d-ketone  (McKenzie  and  others, 
A.',  1926,  610)  may  be  represented : 
CPh2(OH),CHMe*NH2^ — y  CPh2(0H)-CHMe-N:N-0H 
— K  CPh2(0)-CHMe-N:N  — >  PhCO-CHMe-N:N}Ph 
— ->-  PhCO'CHMePh.  In  the  action  of  thionyl 
chloride  on  ethyl  Z-mandelate  there  are  two  pos¬ 
sible  mechanisms:  CPh(C02Et)-CH-0-S+(>Cl  -^-> 
CHPh-C02Et+S02+Cl  or  CHPlrC02Et+S02+ 
Cl,  of  which  only  B  differentiates  the  decomposition 
from  that  of  Z-p-octyl  chlorosulphinate,  the  phenyl 
group  conferring  on  the  asymmetric  carbon  atom  the 
power  to  retain  its  electrons  during  the  decomposition. 
The  action  of  pyridine  to  form  the  complex  II  (above) 
increases  the  positive  character  and  hence  the  electron- 
retaining  power  of  the  chlorosulphoxyrgroup,  which 
is  then  able  to  overcome  the  electron-retaining  power 
of  the -asymmetric r  carbon ‘  attached  to  the  phenyl 
group,  and  a  Walden  inversion  occurs. 

J.  W.  Baker. 

Thiochaulmoogra  compounds.  Thiochaul- 
moogTamide,  anilide,  and  toluidides.  I.  de 
Santos  and  A.  P.  West  (Philippine  J.  Sci.,  1930,  41, 
373 — 379).— By  heating  the  amide,  anilide,  o-,  m-, 
anil  p-toluidides  [best  prepared  by  Goldberg’s  method 
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(A.,  1906,  i,  426),  by  the  action  of  the  amide  on  the 
appropriate  bromohydrocarbon  in  the  presence  of 
copper  powder]  of  chaulmoogric  acid  with  powdered 
phosphorus  pentasulphidc  in  boiling  benzene  are 
obtained  thiochaulmoogramide,  m.  p.  75 — 76°;  anilide. 
m.p.  55— 57°;  o-,  m.  p.  98— 100° ;  m-,  m.  p.  78— 79° ; 
and  p-,  m.  p.  80°,  toluidides.  J.  W.  Baker. 

r  Derivatives  of  6-amino-3-liydroxybenzoic  acid. 
II.  E.  Ptjxeddh  and  G.  Sanna  (Gazzetta,  1930,  60, 
126 — 133;  cf;  A.,  1929,  1295). — Methyl  6-chloroacet- 
amido-3-hydroxybenzoate  reacts  with  diethylamine 
to  give  methyl  6-diethylaminoacetamido-S-hydroxy- 
benzoate,  m.  p.  87 — 88°  [hydrochloride,  m.  p.  180 — 
181°  (decomp.)] ;  ethyl  Q-chloroacetamido-3-hydroxy- 
benzoate,  m.  p.  177 — 178°,  obtained  by  treatment  of 
ethyl  6-amino-3-hydroxybenzoate  with  chloroacetyl 
chloride  in  benzene,  similarly  affords  ethyl  Q-diethyl- 
aminoacetamido-3-hydrpxybenzoate,  m.  p.  93°  (hydro¬ 
chloride,  m.  p.  154°).  The  last-named  ester  and  its 
methyl  analogue  may  possess  pharmacological  applic¬ 
ations. 

6-Amino-3-hydroxybenzoic  acid  condenses  with 
boiling  ethyl  acetoacetate  (cf.  Niementowski,  A., 
1907,  i,  1081)  to  yield  40%  of  an  acidic  compound, 
G22H1gOjN2,  m.  p.  256°  (decomp.)  (cf.  Froelicher  and 
Cohen,  J.C.S.,  1921,  119,  1425) ;  the  acid  reacts  with 
ethyl  chloroformate  in  10%  aqueous  potassium 
carbonate  solution  to  furnish  6  -  carbethoxyami  do  -  3  - 
hydroxybenzoic  acid,  m.  p.  163 — 165°,  and  with  oxalyl 
chloride  in  benzene  to  afford  4  :  4’ -dihydroxyoxanilide- 
2  :  2' -dicarboxylic  acid,  m.  p.  220 — 221°.  Attempts 
to  obtain  condensation  products  from  methyl  6- 
amino-3-hydroxybenzoate  with  antipyrine,  pyramid- 
one,  and  salipyrin  were  unsuccessful. 

C.  W.  Shoppee. 

Stereochemistry  of  some  alicyclic  ring- 
systems.  M.  Qudrat-i-Khuda  (J.  Indian  Chem. 
Soc.,  1930,  7,  79—81). — Experimental  work  on  the 
stability  of  some  cycZohexanespirocycZopropane  deriv¬ 
atives  is  foreshadowed.  J-  W.  Baker. 

y-Resorcylic  acid  [2  : 6-dihydroxybenzoic  acid]. 
II.  F.  Matjthner  ( J.  pr.  Chem.,  1920,  [ii],  124, 319— 
322). — 2  :  6-Dimethoxybenzoic  acid,  prepared  by  the 
method  previously  described  (A.,  1929,  697)  and  now 
slightly  improved,  yields  2  :  6-dihydroxybenzoic  acid 
(y-resorcylic  acid),  m.  p.  148 — 172°  (decomp.,  accord¬ 
ing  to  rate  of  heating),  when  heated  with  aluminium 
chloride  in  benzene  solution.  The  preparation  and 
separation  of  (3-  and  y-resorcylic  acids  by  Brunner’s 
method  is  also  described.  Methyl  2 : 6-dihydroxy- 
benzoate,  m.  p.  67 — 68°,  is  obtained  from  the  acid  in 
33%  yield,  contrary  to  Victor  Meyer’s  rule,  with 
methyl-alcoholic  hydrogen  chloride.  Methyl  2 : 6- 
dimethoxybenzoate  could  not  be  induced  to  condense 
with  ethyl  acetate  and  sodium,  nor  could  the  desired 
keto-acid  be  obtained  by  treating  the  nitrile-  with 
magnesium  methyl  iodide.  R.  K.  Callow. 

Synthesis  of  capsaicin.  E.  Spath  and  S.  F. 
Darling  (Ber.,  1930,  63,.  [B],  737—743;  cf.  Nelson 
and  Dawson,  A.,  1923,  i,  1108;  Felmayer,  Diss., 
Wien,  1923). — The  action  of  zinc  isobutyl  iodide  on 
ethadipyl  chloride  yields  ethyl  z-kelo-i\-methylnonoate, 
hydrolysed  to  z-keto--r\-methylnonoic  acid,  m.  p.  39 — 
40°  ( semicarbazone ,  m.  p.  139 — 140°).  The  acid  is 


reduced  by  hydrogen  in  presence  of  palladised  char¬ 
coal  or,  preferably,  by  sodium  and  alcohol  to  z-hydr- 
oxy-n-methylnonoic  acid,  b.  p.  135 — 140°/0-01  mm. 
(bath  temperature),  converted  by  successive  treat¬ 
ment  with  fuming  hydrobromic  acid  at  100 — 105°  and 
diazomethane  into  methyl  e-bromo-rrmethylnonoate, 
b.  p.  105 — 112°/0-4  mm.  (bath  temperature).  Suc¬ 
cessive  treatment  of  the  ester  with  quinoline  at  210 — 
240°  and  sodium  hydroxide  affords  a  mixture  of 
decenoic  acids,  transformed  by  purified  thionyl 
chloride  at  the  laboratory  temperature  into  the 
chlorides,  from  which,  after  reaction  with  veratryl- 
amine  in  ether,  capsaicin  methyl  ether,  m.  p.  75 — 76°, 
is  obtained,  identical  with  the  product  prepared  from 
diazomethane  and  natural  capsaicin.  Hydrolysis  of 
the  amide  with  aqueous  methyl-alcoholic  hydro¬ 
chloric  acid  followed  by  treatment  of  the  product 
with  potassium  hydroxide  leads  to  the  homogeneous 
ri-methyl-^-nonenoic  acid,  which  is  converted  into  the 
corresponding  chloride  and  then  allowed  to  react  with 
vanillylamine  in  nitrobenzene,  thereby  giving  a  pro¬ 
duct,  m.p.  64 — 65°,  identical  with  natural  capsaicin. 

H.  Wren. 

Transformation  of  ethyl  oxindonecarboxylate 
into  a  naphthalenecarboxylic  ester.  A.  Hantzsch 
and  E.  Czapp  (Ber.,  1930,  63,  [j B],  566 — 567). — Ethyl 
oxindonecarboxylate  is  converted  by  an  excess  of 
diazomethane  in  methyl  alcohol  through  the  unstable 
O-methyl  ether  into  ethyl  4-melhoxy-x-naphthol-2-carb- 
oxylate,  m.  p.  87 — 88°,  hydrolysed  to  the  correspond¬ 
ing  acid,  m.  p.  180°  (decomp.),  which  passes  by  loss  of 
carbon  dioxide  into  4-methoxy-a-naphthol,  m.  p.  130°. 

H.  Wren. 

Configuration  of  polymethylenedicarboxylic 
acids.  IV.  Ring-strain  and  dissociation  con¬ 
stants  of  tmns-polymethylenedicarboxylic  acids. 
V.  Dissociation  constants  of  cis-polymethylene- 
dicarboxylic  acids.  A.  Wassermann  (Helv.  Chim. 
Acta,  1930,  13,  207—222,  223—236;  cf.  A.,  1928, 
239,  240). — In  Bjerrum’s  equation  (A.,  1923,  i,  1059) 
as  modified  by  Ebert  (A.,  1925,  i,  230)  :  log  Kx  — 
log  A:2  —  0-60  =M+a:,  Kl  and  K2  are  the  first  and 
second  dissociation  constants  of  a  dicarboxylic  acid, 
n,  for  a  given  solvent,  depends  only  on  the  distance 
apart  of  the  carboxyl  groups,  whilst  a;  is  a  measure  of 
the  capacity  for  polarisation  of  the  carbon  atoms  to 
which  the  carboxyl  groups  are  attached  and  should  be 
affected  by  the  condition  of  the  linkings  joining  them. 
In  the  ZraTW-polymethylene- 1  :  2-dicarboxylic  acids 
for  which  n  is  constant,  the  values  of  n-\-x  increase 
from  fumaric  acid  to  cycZopentane-1  : 2-dicarboxylic 
acid,  whilst  Kx  and  K2  decrease.  Thus,  increasing 
ring-tension  is  accompanied  by  increasing  capacity  for 
polarisation  of  the  ring  carbon  atoms.  The  same 
effect  is  observed  in  trans-cyclobotone-  and  -cyclo- 
pentane-1  : 3-dicarboxylic  acids.  The  acids  with 
larger  rings  are  not  available  for  comparison,  owing 
to  their  non-planar  configurations,  trans- Oxido- 
ethylenedicarboxylic  acid  has  a  greater  ring-strain 
than  cycZopropane-1  : 2-dicarboxylic  acid. 

Unlike  the  trans-derivatives,  the  cis-polymethylene- 
1  :  2-dicarboxylic  acids  show'  a  decrease  in  n+x  from 
maleic  acid  to  a  minimum  at  cycZobutane-1  :  2-dicarb¬ 
oxylic  acid.  Kx  shows  a  steady  increase  from  the 
2-ring  to  the  5-ring,  but  K2  is  again  abnormal.  Similar 


600 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


results  are  obtained  with  cis-q/cZobutane-  and  -cyclo- 
pentane-1  :  3-dicarboxylie  acids.  Values  calculated 
from  Bjerrum’s  equation  are  tabulated  for  the  ratio  of 
the  distances  apart  of  the  two  ionising  groups  in  each 
pair  of  cis-  and  trans-acids.  These  are  also  anomalous 
except  in  the  case  of  those  acids  the  cis- forms  of  which 
do  not  readily  yield  anhydrides .  The  effects  of  lactone 
formation  and  of  solvent  action  on  the  results  are 
discussed.  Values  of  Kx  and  K2  have  been  determined 
for  the  cis-  and  Zraws-forms  of  cyclopropane-  and  cyclo- 
pentane-1 : 2-dicarboxylie  acids,  cyclobutane-  and 
c;/cZopentane-l  :  3-dicarboxylie  acids,  and  oxidoethyl- 
encdicarboxylic  acid.  H.  E.  E.  Notton. 

4-Bromophthalic  anhydride  and  derivatives. 
I  and  II.  H.  Waldmann  [with  H.  Mathiowetz] 
(J.  pr.  Chem.,  1930,  [ii],  126,  65—68,  69— 75).— I. 
4-Bromophthalic  acid  may  be  prepared  by  bromin- 
ation  of  phthalic  acid  in  alkaline  solution  at  60°.  An 
excess  of  bromine  over  the  amount  necessary  to  react 
completely  with  the  free  alkali  is  used.  The  acid  was 
characterised  by  the  following  derivatives  :  anhydride, 
b.  p.  305—309°,  m.  p.  107°  (cf.  Stephens,  A.,  1922,  i, 
141) ;  methyl  ester,  b.  p.  303 — 306°,  m.  p.  40° ;  chloride, 
b.  p.  293 — 298° ;  imide,  m.  p.  229-5°,  and  4-bromo- 
anthranilic  acid  (by  the  Hofmann  reaction),  m.  p.  224°. 

II.  4-Bromophthalic  anhydride  is  condensed  with 
benzene,  bromo-  and  chloro-benzene  in  presence  of 
aluminium  chloride,  the  orientation  of  the  o-benzoyl- 
benzoic  acids  produced  being  determined,  when 
unknown,  by  further  condensation  to  the  corre¬ 
sponding  halogenated  anthraquinones.  The  prepar¬ 
ation  of  some  ^-chlorides  and  ^-esters  is  described. 
4-Bromo-2-benzoylbenzoic.  acid,  m.  p.  191°  (cf. 
Stephens,  A.,  1922, i,  141)  {t/i-chloride, m.p.  189 — 191°; 
i/i-methyl  ester,  m.  p.  183°,  readily  isomerises  by  heat¬ 
ing  with,  methyl  alcohol  and  a  drop  of  sulphuric  acid 
to  the  normal  methyl  ester,  m.  p.  129°) ;  4-6rowio-2-p- 
bromobenzoylbenzoic  acid,,  m.  p.  207-5 — 208-5° 
(<{,-chloride,  m.  p.  135—139° ;  ^-methyl  ester,  m.  p. 
132° ;  methyl  ester,  m.  p.  122-5°) ;  i-bromo-2-^-chloro- 
benzoylbenzoic  acid,  m.  p.  203-5°;  i-chloro-2-p-bromo- 
benzoylbenzoic  acid,  m.  p.  201°,  from  4-chlorophthalic 
anhydride  and  bromobenzene  :  the  last  two  acids  both 
give  2-chloro-Q-bromoanthraqidnone,  m.  p.  285°  (iden¬ 
tified  by  conversion  into  the  known  2  : 6-diamino- 
anthraquinone),  on  ring-closure.  H.  A.  Piggott. 

Halogenated  derivatives  of  terephthalic  acid. 

l.  G.  Farbinind.  A.-G.— See  B.,  1930,  275.- 

Derivatives  of  3-bromoacenaphthene.  K. 

Dziewoxski,  (Mlle.)  J.  Schoen6vna,  and  (Mlle.) 
A.  Glazner6vna  (Bull.  Acad.  Polonaise,  1929,  A, 
636 — 649). — Oxidation  Of  3-bromoacenaphthene  by 
means  of  sodium  dichromate  in  acetic  acid  solution  at 
30°  yields,  besides  4-bromonaphthalie  acid,  3-bromo- 
acenaphthenequinone,  m.  p.  235— 236°  (Graebe,.  A., 
1903,  i,  408,  gives  m.  p.  194°)  [monophenylhydrazone, 

m.  pi  179— 1S0°;  diphenylhydrazone,  m.  p.  225— 
226°  (lit.  153°  and  134°,  respectively) ;  dioxime,  m.  p. 
230 — 231°  (decomp.) ;  Z-bromoacenaphthaphenazine, 
from  the  foregoing  quinone  and  o-phenylenedianiine, 
m.  p.  261— 263°],  and  3  :  Z'-dibromodiacenedione, 
(cioH15Bf<§-))2  ,  m.  p.  320 — 321°  (for  nomenclature, 
cf.  A.,  1926,  160)! 


Nitration  of  3-bromoacenaphthene  1  in  acetic  acid 
solution  gives  mainly  Z-bromoA-nitroacenaphthene, 
m.  p.  159—161°,  converted  by  sodium  hyposulphite 
into  Z-bromoA-aminoacenaphthene,  m.  p.  133°.  The 
orientation  of  these  derivatives  is  established  by  the 
further  reduction  of  the  latter,  by  means  of  sodium 
amalgam  and  alcohol,  to  the  known  3-aminoace- 
naphthene.  3-Bromo-4-nitroacenaphthene  is  oxidised 
by  sodium  dichromate  to  d-bromo-b-nitronaplithalic 
acid,  m.  p.  295°  {anhydride,  m.  p.  312°;  methyl  ester, 
m.  p.  162°). 

Two  isomeric  sulphonic  acids,  termed  “  a  ”  and 
“  (3  ”,  respectively,  are  obtained  by  the  interaction 
of  chlorosulphonic  acid  and  3-bromoacenaphthene  at 
the  ordinary  temperature,  and  are  separated  by  means 
of  their  sodium  salts.  3-Bromoacenaphthene-aL-sul- 
phonic  acid  forms  the  more  sparingly  soluble  sodium 
salt  {aniline  salt,  m.  p.  260 — 261° ;  -  $-naphthylamine 
salt,  m.  p.  265—266° ;  chloride,  m.  p.  134 — 135° ; 
amide,  m.  p.  137—138°) ;  oxidation  affords  Z-bromo-a- 
sulphonaphthalic  anhydride,  isolated  as  its  sodium  salt. 

Z-Bromoacenaphthcne-$-sulphonic  acid  {aniline  salt, 
m.  p.  256 — 257°;  chloride,  m.  p.  192 — 193°;  amide, 
m.  p.  233 — 234°,  ethyl  ester,  m.  p.  140—141°)  yields  a 
similar  naphthalic  acid  on  oxidation.  Sulphonation 
with  sulphuric  acid  {d  1-84)  at  80 — 90°  converts 
3-bromoacenaphthcne  into  a  disulplionic  acid,  isolated 
as  the  barium  salt;  the  disodium  salt  (+3HaO)  is 
readily  soluble  in  water  [dichloride,  m.  p.  181 — 182°; 
diamide,  m.  p.  289°  (decomp.);  ethyl  ester,  m.  p. 
164°.]  .  R.  Child. 

Action  of  acids  on  py-oxido-n-propylphthal- 
imide.  M.  Weizmann  and  S.  Malkowa  (Compt. 
rend.,  1930,  190,  495—496). — Glycerol  epibromo- 
hydrin  condenses  with  potassium  plithalimide  to  yield 
fiy-oxido-n-propylphtkalimide,  m.  p.  93—94°,  which  is 
converted  by  hydrochloric,  hydrobromic,  and  hydr- 
iodic  acids  into  y-chloro-  (I),  m.  p.  96—97°,  y-bromo- 
(II),  m.  p.  112°,  and  y-iodo-3-hydroxy-w-propyl- 
phthalimide,  m.  p.  124°  (cf.  Gabriel  and  Ohle,  A.,  1917, 
i,  565),  respectively.  Further  treatment  of  I  and  II 
writh  hydrochloric  .or  hydrobromic  acid  affords 
y-chloro-$-hydrozy-n-propyUimine  hydrochloride,  m.  p. 
101—102°,  and  y-bromo-$-hydroxy-n-propylamine 
hydrobromide,  m.  p.  113—113-5°,  converted  by  benz- 
aldehyde  in  the  presence  of  sodium  carbonate  into 
the  2-phenyl-5-chloromethyl-  and  2-phenyl-5-bromo- 
methyl-oxazolidines  described  by  Bergmann,  Radt, 
and  Brandt  (A.,  1921,  i,  688) ;  further  treatment  of 
the  iodo-compound  leads  to  decomposition  with 
liberation  of  iodine.  0.  W.  Shoppee. 

Quinovic  acid.  II.  H.  Wieland  and  T.  Hoshino 
(Annalen,  1930,  479,  179 — 210). — The  compound 
C30H40O6  (now  termed  novicqumone),  previously 
obtained  by  oxidising  novic  acid  with  chromic  acid 
(A.,  1927,  562),  is  an  o-quinone,\ since,  on  treatment 
with  methyl-alcoholic  potassium  hydroxide,  it  under¬ 
goes  a  benzilic  acid  rearrangement  forming  a  hydroxy- 
ooi'd,  C30H42O7(+Et2O),  m.  p.  (ether-free)  183 — 185°. 
Oxidation  of  this  with  chromic  oxide  in  acetic  acid 
solution  gives  a  kctodilactone,  O29H40O5,  m.  p.  198— 
199°  (titrates  with  hot  alcoholic  potassium  hydroxide 
as  a  monobasic  acid),  which  on  reduction  with  sodium 
and  alcohol  furnishes  a  mixture  of  a  monocarboxylic 
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acid,  C28H44Os,  in.  p:  244 — 245°  after  sintering  at  239°,  of  the  three  hydroxyl  groups  occur,  thus  giving  the 


and  a  dicarboxylic  acid,  C29H4405,  decomp.  330°. 
Catalytic  reduction  (Adams)  of  novicquinone  in  acetic 
acid  solution  yields  the  corresponding  quinol,  G30H42O(i, 
m.  p.  267—268°,  an  alkaline  solution  of  which  under¬ 
goes  atmospheric  oxidation,  and  subsequent  rearrange¬ 
ment  into  the  above  hydroxy-acid.  When  novic- 
quinone  is  exposed  to  light  a  colourless  modification 
is  obtained.  The  quinone  is  probably  a  dilactone 
formed  from  novic  acid  by  oxidation  of  a  tertiary 
carbon  atom  and  subsequent  elimination  of  water 
(lactonisation).  Novic  acid  is  unaffected  by  treat¬ 
ment  with  amalgamated  zinc  and  hydrochloric  acid, 
sodium  and  alcohol,  or  hydriodic  acid  at  180°. 

Oxidation  of  the  unsaturated  anhydroquinovic  acid, 
C30H44O4,  m.  p.  235°  (cf.  Joe.  cit.),  with  dilute  alkaline 
potassium  permanganate  gives  two  isomeric  mono¬ 
basic  (lactonic)  acids,  C30H44O5,  m.  p.  241 — 242°  and 

285 —  286°,  formed  by  elimination  of  1  mol.  of  water 
from  the  intermediate  dihydroxydicarboxylic  acid. 
The  former  of  these  is  converted  into  a  substance, 
m.  p.  211°,  by  boiling  with  25%  methyl-alcoholic 

otassium  hydroxide  solution,  and  subsequent  acidi- 

cation  of  the  deep  orange-yellow,  fluorescent,  alkaline 
solution.  Both  acids  are  oxidised  by  chromic  oxide 
in  acetic  acid  solution  to  novicquinone,  further 
lactonisation  occurring  during  the  oxidation. 

Oxidation  of  tribenzoylquinovic  acid  with  chromic 
and  acetic  acids  affords  a  compound,  C37H40O6,  m.  p, 
189— 190  ,  and  a  benzoylquino ne,  C37H44 0 8 ,  m .  p.  285— 
286°  (decomp.).  The  last-named  substance,  on  treat¬ 
ment  with  10  %  methyl-alcoholic  potassium  hydroxide, 
is  hydrolysed  and  then  rearranged  into  a  hydroxy-acid, 
C30H42O8-fH2O,  m.  p.  220—221°  (decomp.),  oxidised 
further  to  a  mixture  of  a  dibasic  acid,  C29H3809,  m.  p. 

286— 287°  (decomp.)  after  previous  sintering  ( methyl 
ester,  m.  p.  231—232°),  and  a  neutral  compound, 
C29H3gQ8,  m.  p.  316°  (decomp.).  The  compound 
C37H4G06  is  hydrolysed  by  10%  methyl-alcoholic 
potassium  hydroxide  to  a  hydroxy  dilactone,  C39H4205, 
m;  p.  258 — 259°  (decomp.),  re-benzoylated  in  pyridine 
to  the  original  substance,  and  oxidised  further  to  an 
acid,  C30H40O8,  m.  p.  352°  (decomp.)  after  darkening 
at  330°.-  Dimethyl  benzoylquinovate,  m.  p.  235 — 236°, 
is  oxidised  by,  chromic  and  acetic  acids  to  two  isomeric 
substances,  C39H5207,  m.  p.  242— 243°  and  298— 299°, 
respectively,  whilst  dimethyl  acetylquinovate,  m.  p. 
208—209°,  furnishes  similarly  a  corn-pound,  C.,,H-nO-, 
m.  p.  239— 240°.  ' 

Oxidation  of  pyroquinovic  acid  (foe.  cit.)  with  dilute 
potassium  permanganate  at  0°  gives  a  mixture  of  a 
dihydroxylactone,  C29H4405,  m.  p.  314°  (decomp.) 
[diacetyl  derivative,  m.  p.  303°  (decomp.)],  and  an 
acid,  C29H4404,  m.  p.  310°  (decomp.),  whilst  chromic 
acid  oxidation  affords  a  neutral  compound,  C27H40O4, 
m.  p.  238 — 239°,  and  a  kcto-acid  (I),  C24H3404,  m.  p. 
295°  (decomp.;  methyl  ester,  m,  p.  215 — 216°);  I  is 
also  formed  by  oxidation  of  pyroquinovic  acid  with 
potassium  permanganate  in  acetic  acid  solution. 
Pyroquinovic  acid  contains  one  double  linking  and  a 
secondary  hydroxyl  group  ;  it  is  presumed  that  during 
the  oxidation  with  aqueous  permanganate,  glycol 
formation,  oxidation  of  the  secondary  alcoholic 
grouping  and  a  tertiary  carbon  atom,  and  subsequent 
elimination  of  water  between  the  carboxyl  and  one 


above  dihydroxylactone.  Acetylpyroquinovic  acid 
(loc:  cit.)  is  oxidised  by  chromic  acid  to  a  mixture  of 
two  neutral  substances,  C25H3404  and  C29H4405,  m.  p. 
292 — 293°  (decomp.)  and  290 — 291°,  respectively, 
and  the  acetyl  derivative,  m.  p.  292 — 293°,  of  a  hydr¬ 
oxy-acid,  C24H30O4,  m.  p.  298°.  This  acid  contains  a 
secondary  alcoholic  grouping;  on  further  oxidation 
it  yields  I.  Treatment  of  pyroquinovic  acid  with 
bromine  in  ethereal  solution  furnishes  a  bromolactone 
(II),  C29H4503Br,  m.  p.  192°  (decomp.),  presumably 

formed  thus  :  CBr-CBr  .  .  .  CO?H— vCBr-c7 .  TcO. 
Mono-  and  di-acetylpyroquinovic  acids  furnish 
similarly  the  same  acetylated  bromolactone  (III), 
031H47O4Br,  m.  p.  195°  (decomp.).  When  II  is 
heated  with  pyridine,  hydrogen  bromide  is  evolved 
and  a  liydroxy-acid,  C29H4403,  m.  p.  245 — 246°,  results. 
The  acetyl  derivative,  m.  p.  about  265°  (decomp.),  of 
this  is  also  formed  from  III  by  treatment  with  pyridine . 
Oxidation  of  the  hydroxy-acid  with  dilute  potassium 
permanganate  gives  the  two  compounds  obtained 
similarly  from  pyroquinovic  acid,  whilst  chromic  acid 
oxidation  affords  I.  When  pyroquinovic  acid  is: 
treated  with  slightly  alkaline  sodium  hypobromite  a 
bromolactone,  C29H4303Br,  m.  p.  190°  after  darkening 
at  160°,  is  obtained.  This  is  probably  derived  from 
II  by  oxidation  of  a  secondary  alcoholic  grouping. 
The  formation  of  pyroquinovic  acid  from  quinovic 
acid  (foe.  cit.)  probably  involves  the  opening  of  a  ring. 

H.  Burton. 

Degradation  of  humic  acids  to  benzenecarb- 
oxylic  acids  and  nitrophenols.  W.  F  ticks  and  W. 
Stengel  (Annalen,  1930,  478,  267 — 283).— “  Nitro- 
humic  acid,”  which  is  considered  to  be  a  nitroso- 
derivative  of  a  hydroxyketocarboxylic  acid,  has  been 
further  oxidised  and  the  products  have  been  examined. 
Comparative  experiments  showed  that  a  ;  maximum 
yield  (50%)  of  ether-soluble  material  in  the  product 
is  obtained  when  nitrohumic  acid  is  treated  for  45  min. 
with  six  parts  of  dilute  nitric  acid  (1  :  1)  at  90°,  and 
the  treatment  then  repeated.  Attempts  to  fractionate 
the  ethereal  extract  were  unsuccessful,  and  a  method  is 
described  in  which  the  aqueous  extract  (71%) .  is 
precipitated  successively  with  milk  of  lime  and  silver 
nitrate,  and  the  calcium  and  silver  salts  obtained  are 
then  refractionated.  The  calcium  salts  consist  largely 
of  oxalate.  The  silver  salts  are  converted  into  methyl 
esters  by  successive  treatment  with  methyl  alcohol 
and  hydrogen  chloride  and  with  diazomethane.  These 
methyl  esters  are  partly  soluble  in  ether,  and  the 
soluble  fraction  can  be  fractionally  distilled  at  60 — 
190°/0-0001  mm.  to  give  limpid  and  then  viscous  oils, 
and  from  the  latter  crystals  separate  on  cooling.  In 
the  crystalline  material  the  methyl  esters  of  mellitio, 
benzencpentacarboxylic ,  pyromellitic,  mellophanic, 
and  trimesic  acids  have  been  identified.  The  yellow 
filtrate  from  the  silver  salts  contains  nitrophenols. 
When  silver  has  been  removed,  extraction  with  ether 
and  extraction  of  the  ether  with  benzene  yields  a 
solution  which  affords  the  picrate  with  naphthalene. 
In  one  case  a  compound,  m.  p.  174 — 183°,  was  isolated 
from  the  ethereal  solution.  Preferably,  however,  the 
aqueous .  solution  is  treated  with  acridine  hydro¬ 
chloride,  when  acridine  picrate  is  obtained  in  a  yield 
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corresponding  with  40  g.  of  picric  acid  from  900  g.  of 
nitro humic  acid,  and  an  acridine  compound,  m.  p. 
169°,  may  also  be  isolated.  R.  K.  Callow. 

Reduction  of  m-nitrobenzaldehyde  and  its 
derivatives  in  neutral  solution.  W.  M.  Gumming 
and  J.  C.  Eaton  (J.  Roy.  Tech.  Coll.  Glasgow,  1930, 
2,  191 — 195). — In  confirmation  of  the  view  that  an 
organo-zinc  compound  is  an  intermediate  stage  in 
such  reactions  (Cumming  and  Howie,  A.,  1929,  693), 
it  is  found  that  reduction  of  m-nitrobenzaldehyde  with 
zinc  and  ammonium  chloride  in  aqueous  alcohol  at 
70°  yields  a  solution  which  deposits  the  comvound 
9Zn(OH)2,ZnCl2,3NH4Cl,2C14HI0O3N2  as  an  insoluble, 
amorphous,  yellow  powder.  ?n-Azoxybenzaldehyde 
is  obtained  from  the  filtrate  in  small  quantity,  and 
from  the  organo-zinc  compound  by  crystallisation 
from  formic  acid,  or  by  treatment  with  acids  or 
alkalis,  ammonia,  ammonium  or  zinc  chloride,  or 
hot  potassium  hydrogen  sulphite  solutions.  When 
the  compound  of  m-nitrobenzaldehyde  with  potassium 
hydrogen  sulphite  is  reduced,  the  compound 
NH,Cl,ZnCl2,5Zn(0H)2  is  obtained,  but  no  reduction 
product  can  be  isolated.  Steam-distillation  of  the 
organo-zinc  compound  with  ferric  chloride  solution 
yields  m-nitrosobenzaldehyde.  Reduction  of  m-nitro¬ 
benzaldehyde  to  the  hydrazo-compound  does  not  take 
place  with  zinc  and  ammonium  chloride. 

m-Nitrobenzoic  acid  and  m-nitrobenzyl  alcohol  are 
reduced  by  the  same  method  to  the  azoxy-com- 
pounds.  Efflorescent  double  basic  zinc  salts  are 
formed  to  which  formulae  cannot  be  assigned. 

R.  K.  Callow. 

Constitution  of  cryptal.  A.  R.  Penfold  and 
J.  L.  Simonsen  (J.C.S.,  1930,  403 — 406).— 1-Cry ptal 
(oily  phenylhydrazone ;  p-nitrophc.nylhydrazone,  m.  p. 
167°),  which  is  mixed  with  cuminaldehyde  and 
phellendral  in  “  aromadendral  ”  (Penfold,  J.C.S., 
1922,  121,  266),  is  converted  quantitatively  by  oxid¬ 
ation  with  potassium  permanganate  at  0°  into  d-a-iso- 
propylglutaric  acid,  and  is  therefore  4-isoprqpyl-A2- 
cyclohexenaldehyde ,  oxidation  probably  proceeding 
through  the  glycol  and  the  enol  form  of  the  correspond¬ 
ing  cyclohexadione.  Attempts  to  oxidise  cryptal  to 
the  corresponding  cyclohexenecarboxylic  acid  were 
unsuccessful,  oxidation  with  silver  oxide  proceeding 
smoothly  but  giving  a  non-crystalline  product, - 
probably  a  mixture  of  a|3-  and  [iy-isomerides.  The 
oxime,  b.  p.  150°/17  mm.,  njf3  1-5139,  of  cryptal  is 
converted  by  heating  with  acetic  anhydride  and 
sodium  acetate  into  an  optically  inactive  substance, 
^22-H-3oe32)®2^2*  ^ ■  P-  200 — 210°/23  mm.,  m.  p.  102 — 
103°,  only  a  trace  of  the  impure  nitrile  being  obtained. 
The  biogenetic  relation  of  cuminaldehyde,  phellandral, 
and  cryptal  to  a-phellandrene  is  discussed. 

J.  W.  Baker. 

Oxidation  of  ci/clopolymethylene  ketones  with 
hydrogen  peroxide  and  ozone.  M.  Stoll  and  W. 
Scherrer  (Helv.  Chim.  Acta,  1930, 13,  142—153).— 
Dissolution  of  cyclohexanone  in  30%  hydrogen  per¬ 
oxide  and  subsequent  dilution  with  water  affords 
1-hydroxy -l-cydohexyl  peroxide  (+0-5H2O)  (I),  m.  p. 
62—63°,  which  cannot  be  freed  from  water  of  crystall¬ 
isation  owing  to  its  ready  decomposition.  When 
distilled  with  benzene  it  regenerates  the  original 


reagents,  and  on  hydrolysis  with  A-sodium  hydroxide 
solution  gives  mainly  cyclohexanone  together  with 
small  amounts  of  adipic  and  e-hydroxyhexoic  acids. 
Treatment  of  cyclohexanone  with  55%  hydrogen  per¬ 
oxide  at  35°  and  subsequent  addition  of  10%  hydro¬ 
chloric  acid  gives  1 -hydroxy -1 -cyclohexyl  hydrogen  per¬ 
oxide,  decomp.  50°/22  mm.  Treatment  of  an  ethereal 
solution  of  I  with  cold  90%  sulphuric  acid  furnishes 

the  peroxide,  C6H10<^,  m.  p.  131 — 133°,  which  when 
heated  at  80°/vac.  passes  into  a  sodium  hydroxide- 
soluble  resinous  product ;  the  residue  from  this  pre¬ 
paration  is  converted  by  alcoholic  sulphuric  acid  into 
neutral  products  (impure  ethyl  e-hydroxyhexoate), 
probably  formed  by  way  of  l-hydroxy-A1-cycZo- 
hexene  .oxide  and  e-hydroxyhexoic  acid  lactone. 
Exaltone  (cyclopentadecanone)  reacts  with  hydrogen 
peroxide  only  in  presence  of  sulphuric  acid,  yielding 
a  non-homogeneous  peroxide  derivative,  m.  p.  96 — 
11S°,  decomp.  125°,  hydrolysed  by  potassium  hydroxide 
solution  to  exaltone  and  a  small  amount  of  5-hydroxy- 
pentadecoic  acid.  When  a  mixture  of  exaltone  and 
55%  hydrogen  peroxide  is  treated  with  an  excess  of 
sulphuric  acid,  peroxide,  tridecane-av-dicarboxylic 
acid,  a  neutral  product,  m.  p.  150—158°  (reduced  by 
zinc  dust  and  acetic  acid  to  exaltone ;  cf .  Ruzicka  and 
Stoll,  A.,  1929,  68),  a  ketone  (semicarbazone,  m.  p. 
40 — 60°),  and  other  neutral  products  are  produced. 
Exaltolide  (loc.  cit.)  is  converted  by  alcoholic  sulphuric 
acid  into  ethyl  %,-hydroxijpentadecoate,  b.  p.  151—155°/ 
0-12  mm. 

Treatment  of  cyclohexanone  and  exaltone  with 
ozone  in  carbon  tetrachloride  solution  furnishes 
adipic  and  tridecane-av-dicarboxylic  acids,  respec¬ 
tively.  Ozonisation  of  exaltone  in  acetic  acid  solution 
affords  some  tridecane-av-dicarboxylic  acid ;  dilution 
of  the  acetic  acid  solution  and  subsequent  extraction 
with  light  petroleum  affords  an  acid,  ClsH30O5,  m.  p, 
85—87°,  and  a  neutral  peroxidic  product,  C16H2804. 
The  ozone  molecule  appears  to  add  to  the  keto-group 
(or  to  the  enol  form)  with  subsequent  change  of  the 
enol  ozonide  to  a  peroxidic  acid  and  thence  to  the 
dicarboxylic  acid.  The  action  of  Caro’s  acid  on  the 
ketones  (loc.  cit.)  is  considered  to  involve  addition  to 
the  carbonyl  group  with  subsequent  formation  of 
peroxide  and  hydroxycyelene  oxide.  H.  Burton. 

Properties  of  the  carbonyl  group.  R.  Cornu- 
bert  and  R.Humeau  (Compt.  rend.,  1930, 190,  643 — 
645;  cf.  Bull.  Soc.  chim.,  1928,  [iv],  43,  807).— 
3-Methyl-2  :  2  :  6  :  6-tetra-?i-propylcyclohexanone  is 
inactive  toward  magnesium  methyl  iodide,  semicarb- 
azide,  and  hydroxylamine  under  various  conditions, 
although  traces  of  nitrogenous  material  were  found  in 
the  last  case.  On  the  contrary,  the  ketone  is  reduced 
with  great  ease  by  sodium  and  alcohol  to  3-methyl- 
2:2:6: 6-tetra-w-propylcyclohexanol  ( acetyl  deriv¬ 
ative,  b.  p.  182— 184723  mm.).  C.  W.  Siioppee. 

Catalytic  reactions  in  organic  chemistry.  III. 
Isomeric  transformations  of  a  seven-membered 
ring.  N.  A.  Rozanov  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  2313— 231S).— When  heated  with  anhydrous 
oxalic  acid,  cycloheptanone  undergoes  normal  dehydra¬ 
tion  to  cycloheptene,  but  in  presence  of  thoria  partial 
isomerisation  of  the  seven-  to  a  six-membered  ring 


ORGANIC  CHEMISTRY. 


603 


occurs,  methylenecycZohexane  being  formed.  When 
catalvtically  reduced  under  the  influence  of  finely- 
divided  nickel,  cz/cioheptene  also  undergoes  isomeris¬ 
ation,  methvlcycfohexane  being  obtained,  cyclo- 
Heptylcarbinol,  obtained  by  treating  the  magnesium 
compound  of  iodocz/cfoheptanc  with  trioxymethylene, 
has  b.  p.  204—206°/49  mm.,  df  0-9315,  ng  1-4685, 
molecular  refraction  increment  —0-14:  when  de¬ 
hydrated  by  heating  with  oxalic  acid,  it  gives  methyl- 
enecyclo/iepteue,  08H14,  b.  p.  139 — 143°/749  mm.,  df 
0-8185,  rif  1-4599,  molecular  refraction  increment  0-36, 
but  dehydration  under  the  influence  of  thoria  yields 
cyclo octene,  b.  p.  145—146°,  df  0-8415,  nf  1-4678, 
molecular  refraction  increment  —0-12.  T.  H.  Pope. 

Catalytic  reactions  in  organic  chemistry. 

l.  Preparation  of  cycloheptanone  and  cyclo- 

octanone.  N.  A.  Rozanov  and  Belikov  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  2303— 2308).— Suberic 
acid,  prepared  by  Markownikoff’s  method  (A.,  1894, 
i,  172),  may  be  separated  from  the  accompanying 
azelaic  acid  by  esterification,  followed  by  fractional 
distillation  of  the  methyl  esters  in  a  vacuum.  The 
catalytic  preparation  of  the  corresponding  cyclic 
ketones  from  these  acids  is  best  carried  out  at  300 — 
350°  in  presence  of  thoria,  cycfoheptanone  (suberone) 
and  cyclooctanone  (azelaone)  being  thus  obtained. 
Dry  distillation  of  sebacic  acid  with  thoria  at  300 — 
350°  yields  no  cyclic  ketone.  T.  H.  Pope. 

Isomerism  of  oximes.  M.  Busch  and  R. 
Kammerer  (Ber.,  1930,  63,  [B],  649—658;  cf.  Busch 
and  others,  A.,  1925,  i,  40;  Raikowa,  ibid.,  1929, 
911,  1276). — Phcnacyl-p-toluidine  is  converted  by 
hydroxylamine  hydrochloride  and  sodium  acetate  in 
aqueous  alcohol  into  a  mixture  of  the  corresponding 
n- oxime,  m.  p.  92°,  and  h -oxime,  m.  p.  97°,  which  is 
separated  into  its  components  by  taking  advantage  of 
their  differing  rates  of  crystallisation  from  alcohol. 
Both  forms  are  stable  in  boiling  alcohol.  When  kept 
molten  for  half  an  hour  the  n-oxime  yields  the  other 
variety  only  in  traces,  whereas  the  reverse  change 
occurs  to  60%  extent.  Both  varieties  dissolve 
immediately  in  aqueous-alcoholic  potassium  hydroxide 
and  separate  unchanged  when  the  solutions  are 
acidified  with  acetic  acid.  Since  the  A-oxime  is 
transformed  by  phosphorus  pentachloride  in  presence 
of  ether  into  p-toluidinoacetanilide,  m.  p.  99°  (lit. 

m.  p.  82—83°;  hydrochloride,  m.  p.  216°),  it  receives 
the  configuration  Ph-^-CH2-NH-C7H7.  With  the 

n-oxime  the  action  follows  a  more  complex  course, 
giving  mainly  the  A-oxime  and  thence  p-toluidino- 
aeetanilide  with  smaller  amounts  of  a  base,  C15H14ON2, 
m.  p.  222°  after  softening  at  210°,  from  which  benzoic 
acid  cannot  be  obtained.  With  concentrated  alcoholic 
hydrogen  chloride  this  base  affords  a  dikydrochloride 
vhch  becomes  converted  when  warmed  into  phenacyl- 
p-toluidine  hydrochloride.  With  reserve,  the  form¬ 
ation  of  the  base  is  formulated, 

0H-N->C-NH-C7H7.  The  base  yields  a  nitroso- 
amine  and  is  converted  by  alcoholic  potassium 
hydroxide  into  a  compound  ( ?)  CPh<^^>N*C7H7, 


m.  p.  133°  {hydrochloride ;  sulphate,  m.  p.  200°).  The 
inability  of  the  w-oxime  to  undergo  the  Beckmann 
rearrangement  finds  its  most  plausible  explanation  in 
the  hydroxyamino-formulation,  and  this  view  is 
strengthened  by  the  behaviour  of  the  isomerides 
towards  benzaldehyde.  The  ^-compound  affords 
diphenyl  -  p  -  tolyloxdiazine,  •  C7H  7 , 

m.  p.  141°,  converted  by  alcoholic  potassium  hydroxide 
into  ammonia,  benzaldehyde,  benzoic  acid,  and 
p-toluidine.  The  ?i- oxime  affords  a  mixture  of  di- 
phenyl-p-tolyloxdiazine  and  2  :  i-diphenyl- 1  -p-tolyl - 
oximinazole,  m.  p.  206°.  The  last-named  compound 
yields  benzaldehyde  when  boiled  with  dilute  sulphuric 
acid ;  it  is  transformed  by  alcoholic  potassium  hydr¬ 
oxide  into  diphenyl-p-tolyliviinazole,  m.  p.  148° 
( hydrochloride ,  m.  p.  91°).  The  simultaneous  form¬ 
ation  of  oxdiazine  and  oximinazole  is  possible  only 
on  the  assumption  of  the  ■/■-oxime  structure.  In 
alcoholic  solution  the  /t-oxime  affords  a  yellow,  the 
»-oxime  a  dark  red  coloration. 

Contrary  to  Raikowa,  the  proximity  of  methyl  or 
methylene  to  the  oxime  group  does  not  necessitate  the 
absence  of  isomerism,  and,  if  only  one  oxime  exists, 
it  is  not  necessarily  the  inform.  Thus  phenacyl- 
aniline  affords  a  single  oxime,  C14H14ON2,  m.  p.  105 — 
106°,  which  does  not  exhibit  the  ferric  chloride  re- 
ation.  Since  it  gives  anilinoacetanilide,  m,  p.  112°, 
when  treated  with  phosphorus  pentachloride  in  ether 
it  appears  to  have  the  syn-methyl  configuration. 
With  benzaldehyde  it  affords  triphenyloxdiazme,  m.  p. 
125°.  H.  Wren, 

Nitration  of  4-methoxy-  and  4-ethoxy-benzo- 
phenone.  J.  van  Alphen  (Rec.  trav.  chim.,  1930, 
49,  383—395). — 4-Methoxybenzophenone  is  nitrated 
by  acetic  anhydride  and  absolute  nitric  acid  at  0°  to 

3- nitro-4-methoxybenzophenone,  converted  by  boiling 
aqueous-alcoholic  methylamine  solution  into  3-nitro- 
4z-tnethylaminobenzoj)henorie,  m.  p.  200°.  When 
absolute  nitric  acid  was  used  at  —15°,  3:  3':5-tri- 
nitro-4-methoxybenzophenone,  m.  p.  184°,  2' :  3  :  5-tri- 
nitro-4-methoxybenzophenone,  m.  p.  138°  (lit.  142°), 
and  2  :  4-dinitroanisole,  accompanied  by  mixed  nitro- 
benzoic  acids,  were  isolated. 

By  the  interaction  of  nitric  acid  at  —15°  with 

4- ethoxybenzophenone  there  are  obtained  a  mixture 

of  nitrobenzoic  acids,  2  :  2-dinitrophenetole,  m.  p.  86°, 
3:3':  S-trmitro-i-ethoxybenzophenone,  m.  p.  134°,  and 
2' :  3  :  5-trinitroA-ethoxybenzoj>hcnone,  m.  p.  102°.  It 
is  considered  that  a  side  reaction  accompanies  the 
main  nitration :  0Me-C6H4-C0Ph+N02-0H  — > 

OMe-C6H4-N02+ Ph-C02H,  the  products  so  formed 
being  then  nitrated  further. 

Nitration  of  3  :  3'-dinitro-4-methoxybenzophenone 
with  absolute  nitric  acid  at  — 15°  gives  3:3':  5-tri- 
nitro-4-methoxybenzophenone,  m.  p.  183°,  which  on 
boiling  with  absolute  nitric  acid  and  concentrated 
sulphuric  acid  gives  2:4:  6-trinitroanisole  contamin¬ 
ated  with  higher-melting  products.  Absolute  nitric 
acid  and  2'  :  Z-dinitroA-methoxybenzophenone,  m.  p. 
131°,  at  —15°  yield  2'  :  3  :  5-trinitro-4-methoxybenzo- 
phenone,  m.  p.  142°.  3  : 3' -DmilroA-ethoxybenzo- 
phenotie,  m.  p.  115°,  gives  under  the  same  conditions 
3:3':  5-trinitro-4-ethoxybenzophenone  accompanied 
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by  a  little  m-nitrobenzoic  acid.  2' :  3-Dinitro-l-ethoxy- 
benzophencme,  m.  p.  151°,  with  absolute  nitric 
acid  gives  2'  :  3  :  5-trimtro-4-cthoxybenzophenone. 
3  :  3' :  5-  and  2' :  3  :  S-TriniiroA-methylaminobenzo- 
phenones,  in.  p.  157, — 158°  and  191°,  respectively,  are 
also  described.  R.  J.  W.  Le  Fevre. 

a-Trisubstituted  aryl  ketones.  (Mme.)  Brtjzatj 
(Compt.  rend.,  1930,  190,  496 — 499). — Phenyldi- 
methylacetonitrile  and  magnesium  phenyl  bromide 
react  in  toluene  or  xylene  to  give  phenyl  u-phenyliso- 
propyl  lcetimine  .hydrobromide  (I),  m.  p.  240 — 241°, 
which  by  hydrolysis  furnishes  phenyl  ,a-phenyliso- 
propyl  Tcetone,  m.  p.  46 — 47°  {oxime,  m.  p.  192 — 193°; 
semicarbazone,  m.  p.  177 — 178°,  both  readily  obtained 
.  directly  from  I),  also  prepared  from  methyldeoxy- 
benzoin  by  methylation  with  sodamide  and  methyl 
iodide.  With  magnesium  p- tolyl  bromide  is  obtained 
p -tolyl  tx-phenylisoprojiyl  lcetimine  hydrobrcmide  (II), 
in.  p.  246 — 247°,  hydrolysed  to  p -tolyl  u-phenyliso- 
propyl  ketone,  m.  p.  60 — 61°  {oxime,  m.  p.  205 — 206° ; 
semicarbazone,  m.  p.  223 — 224°,  both  also  obtained 
directly  from  II).  Magnesium  p-anisyl  bromide 
affords  p -anisxjl  ix-plienylisopropyl  lcetimine  hydro- 
bromide  {III),  m.  p.  205—206°,  hydrolysed  to  p -anisyl 
a-phenylisopropyl  ketone,  m.  p.  100—101°,  the  oxime, 
m.  p.  193—194°,  and  semicarbazone,  m.  p.  210 — 211°, 
of  which  were  prepared  from  III,  but  not  from  the 
ketone.  Using  toluene  as  medium,  the  yields  of  the 
three  ketones  are  27,  50,  and  57%,  "whilst  with 
xylene  all  three  yields  range  from  60  to  70%.  Di- 
phenylethylacetonitrile  and  magnesium  benzyl  chlor¬ 
ide  do  not  give  a  ketone,  but  afford  dibenzyl,  a 
hydrocarbon  derived  from  the  nitrile,  and  magnesium 
cj'anide  (cf.  A.,  1928,  522).  C.  W.  Shopfee. 

Reaction  of  aldehydes.  IV.  R.  de  Fazi  and 
F.  Monforte  (Atti  R.  Accad.  Lincei,  1929,  [vi],  10, 
653—655). — The  reaction  of  acenaphthenone  with 
cyclic  aldehydes  to  give  compounds  yielding  a  violet- 
red  coloration  with  concentrated  sulphuric  acid  (A., 
1924,  i,  1319)  is  shown  by  phenylacetaldehyde, 
resorcylaldehydc,  o-  and  p - n i trobcnzaldehydes ,  and 
salicylaldehyde,  the  compounds  formed  being  phenyl - 
ethylideneacenaphthenone,  2:4-  dihydroxybenzyl- 
ideneacenaphthenone,  2-  and  4-nitrobenzylidcncace- 
naphthenones,  and  2-hydroxybenzylideneacenaphth- 
enone,  respectively.  Either  alone  or  in  alcoholic 
solution,  these  products  give  the  characteristic 
violet-red  colour  with  sulphuric  acid.  Guglialmelli 
and  Delmon’s  view  that  the  coloration  is  due  to 
condensation  products  of  fluorene  (A.,  1918,  i,  161)  is 
untenable.  .  T.  H.  Pope. 

Desylanilides.  I.  V.  Hopper  and  J.  R.  Alex¬ 
ander  (J.  Roy.  Tech.  Coll.  Glasgow,  1930,  2,  196— 
200). — Desyl-p-acelamidoanilide,  m.  p.  230 — 240°  [di¬ 
hydrochloride,  m.  p.  187-5°  (decomp,  from  165°) ; 
sulphate,  m.  p.  175— 17S° ;  N-htfroso-derivative,  m.  p. 
180°  (decomp.) ;  N -acetyl  derivative,  m..  p.  217°],  is 
obtained  by  heating  benzoin  with  p-aminoacetanilide 
at  135 — 145°.  It  . is  only  slightly  hydrolysed  by  acids. 
When  heated  with  excess  of  aniline  it : yields  desyl- 
anilide.  Solutions  of  desyl  -  p-  ace  tamidoanilide,  par¬ 
ticularly  alcoholic  solutions  containing  a  trace  of 
alkali,  are  readily  oxidised  in  air  to  benzil-p-acelamido- 
anil,  m.  p.  190°  (also  prepared  by  heating  benzil  with 


p-ahiinoacetanilide),  which  is  readily  hydrolysed  to 
berizil  and  p-aminoacetanil  ide .  Desyl-p-toluidide, 
m.  p.  144°,  and  desylanilide  are  similarly  oxidised  to 
benzil-p-toluidide  and  anilide,  respectively. 

R.  K.  Callow. 

Condensation  of  methyl  isobutyl  ketone  with 
anisaldehyde.  II.  Phototropy  of  semicarb¬ 
azones  of  ethylenic  ketones.  C.  V.,  Gheorghiu 
and  B.  Arventeev  (Bull.  Soc.  chim.,  1930,  [iv],  47, 
195— 203). — a-Ethylenic  .  ketones,  CHPIlCH-COR, 
yield  semicarbazohes  which  become  coloured  on 
exposure  to  light,  the  semicarbazones  of  y-ethylenic 
ketones,  CHPhiCR'-COR,  remaining  colourless.  Thus 
in  presence  of  10%  sodium  hydroxide  anisaldehyde 
and  methyl  isobutyl  ketone  yield  p -methoxystyryl 
isobutyl  ketone,  m.  p.  46°,  b.  p.  190— 191°/12  mm., 
[i dibromide ,  m.  p.  115°  (decomp.)],  giving  a  colourless 
y-semicarbazone,  m.  p.  155 — 158°,  which  turns  intense 
yellow  in  diffused  light  and  is  not  decolorised  by 
sunlight  (cf.  A.,  1928,  522),  but  yields  the  colourless 
form  on  recrystallisation.  Condensation  in  presence 
of  hydrogen  chloride  probably  yields  a  little  of  the 
y-ketone,  since  the  mother-liquors  from  the  semi¬ 
carbazone  yield  a  colourless  substance,  m.  p.  1S6- — 
188°,  unchanged  by  light.  Similarly,  p-methoxy- 
styryl  ethyl  ketone,  b.  p.  182 — 185°/10  mm.,  m.  p.  59° 
(some  dimeride,  m.  p.  194°,  is  formed  when  the  con¬ 
densation  is  effected  in  alcohol),  yields  a  colourless 
y-semicarbazone,  m.  p.  172°,  which  turns  yellow 
immediately  in  light  and  is  decolorised'  when  heated 
to  its  m.  p:,  whilst  a-metbyl-p-methoxybenzylidene- 
methyl  methyl  ketone,  m.  p.  28°,  b.  p.  16S — 170°/10 
mm.,  yields  a  colourless  semicarbazone,  m.  p,  201° 
(decomp.),  unchanged  by  light.  Styryl  ethyl  ketone 
3'ields  a  colourless  semicarbazone,  m.  p.  173°,  yellow  on 
exposure  to  light,  which  is  not  decolorised  on  insol¬ 
ation,  whilst  the  semicarbazone,  m.  p.  204°,  of  methyl- 
styryl  methyl  ketone  is  unchanged  by  light.  Similarly, 
the  semicarbazones  of  the  a-ethylenic  ketones  turn 
yellow  in  presence  of  sodium'  methoxide,  and  are 
decolorised  again  by  addition  of  acetic  and  hydrochloric 
acids.  With  ferric  chloride  the  two  lands  of  ketone 
show  similar  differences  (cf.  Stobbe  and  Bremer,  A., 
1929, 1301).  R.  Brightman. 

Heteropolar  compounds  of  carbon.  XI.  In¬ 
fluence  of  substituents  on  balochromism  in 
cbalkone  and  tripbenylmetbane  derivatives. 
W.  Dilthey,  L.  Neuhaus,  E.  Reis,  and  W.  Sohommer 
(J.  pr.  Chem.,  1930,  [ii],  124,  81— 126).— The  influence 
of  various  substituents,  especially  the  nitro-group  and 
the  halogens,  on  the  halochromism  of  chalkone  and 
certain  triphenylmethane  derivatives  and  the  effect 
of  interchange  of  oxygen,  sulphur,  and  selenium  in 
triarylmethane  and  diphenyl  derivatives  have  been 
investigated  (cf.  A.,  1929,  1301).  The  standard  of 
comparison  in  chalkones  was  the  initial  colour  pro¬ 
duced  on  dissolution  in  concentrated  sulphuric  acid 
(Pfeiffer,  “  Organische  Molekulverbindungen,”  2nd 
Ed‘,  p.  68).  The  amino-  and  the  dimethylamino- 
groups  in  the  4'-position  have  little  effect  in  the 
benzaldehyde  series,  but  have  a  slight  bathochromic 
influence  in  the  anisaldehyde  series.  The  nitro-group 
has  a  bathochromic  effect  only  when  present  in  the 
phenyl  adjacent  to  the  carbonyl  group,  otherwise  it 
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exerts  a  hypsochromic  action.  Thus  with  3'-nitro- 
chalkone  a  bathochromic  influence  is  present,  but  with 
the  introduction  of  further  nitro-groups  in  the  2-  and 
3-positions  a  hypsochromic  effect  is  observed.  The 
nitro-group  in  the  4-position  exerts  an  anomalous 
bathochromic  influence.  Halogens  in  the  4-position 
usually  have  a  hypsochromic  effect,  but  the  effect  is 
very  much  smaller  than  that  of  the  nitro-group.  An 
interpretation  of  these  results  is  given  which  is  based 
on  the  effect  of  the  introduction  of  positive  and 
negative  auxochromic  groups  in-  either  of  the  two 
phenyl  nuclei  in  the  intramolecular  dipole 
RCH*CH-CR'-0  or  RCH-CHiCR'-O.  The  phenylthiol 
group  in  the  4-position  exerts  a  powerful  bathochromic 
influence.  Substitution  of  sulphur  for  oxygen  in 
diphenyl  oxide  derivatives  results  in  an  appreciable 
bathochromic  effect,  which  is  further  slightly  increased 
by  selenium;  this  effect  is  also  apparent  in  the  di- 
chalkones  and  in  triarylmethane  derivatives  with 
oxygen,  sulphur,  and  selenium  bridges. 

The  following  compounds  were  prepared  :  A -amino - 
chalkone,  m.  p.  108°,  from  p-aminoacetophenone  and 
benzaldehyde  in  the  presence  of  alcohol  and  hydro¬ 
chloric  acid  at  0°  [ hydrochloride ;  perchlorate,  m.  p. 
196°  (decomp.);  acetate,  m.  p.  161°];  A-amino-A 
methoxychalkone,  m.  p.  198°  [hydrochloride) ;  4 '-di- 
methylamino-Amethoxy  chalkone,  m.  p.  132°,  from  anis- 
aldehyde,  p-dimethylaminoacetophenone,  and  sodium 
methoxide;  diphenyl  sulphide  (I),  b.  p.  157 — 158°/ 
16  mm.,  best  prepared  from  benzene,  sulphur,  and 
aluminium  chloride ;  4 -acehyldiphenyl  sulphide  (II),. 
m.  p.  65°,  from  I  and  acetyl  chloride  in  the  presence 
of  aluminium  chloride  and  carbon  disulphide ;  Abenzyl- 
ideneacetyldiplienyl  suljdiide,  m.  p.  95°,  from  XI, 
benzaldehyde,  and  excess, of  methyl-alcoholic  sodium 
methoxide  ( dibromide ,  m.  p.  146 — 147°);  4 -anisyl- 
ideneacetyldiphenyl  sulphide,  m.  p.  110°;  4 -piperonyl- 
ideneacetyldiphenyl  sulphide,  m.  p.  94 — 95° ;  4  :  A-di- 
benzylidenediacetyldiphenyl  sulphide,  m.  p.  150 — 151° 
[i tetrabromide ,  m.  p.  220°  (decomp.)];  4  :  i'-di-p- 
anisylidenediacetyldiphenyl  sulphide,  m.  p.  178—179° ; 
4  :  4 '-dipiperonylidenediacetyldiphenyl  sulphide,  m.  p. 
150° ;  4  :  i'-dicmnamylidenediacetyldiphenyl  sulphide, 
m.  p.  176° ;  Abenr-oyldiphenyl  sulphide,  m.  p.  71 — 72°, 
from  diphenyl  sulphide  and  benzoyl  chloride  in  the 
presence  of  carbon  disulphide  and  aluminium  chloride 
[oxime,  m.  p.  150°  (slow  decomp.)];  4  :  A -dibenzoyl- 
diphenyl  sulphide,  m.  p.  169°  [dioxime,  m.  p.  203° 
(decomp.)] ;  4  :  A-di(chlorodiphenylmethyl)aiphenyl 

sulphide  (III),  m.  p.  162 — 163°,  from  magnesium 
phenyl  bromide  and  dibenzoyldiphenyl  sulphide  in 
benzene  solution  ;  4  :  A -dibenzoyldiphenyl  selenide 

(IV),  m.  p.  159 — 160°,  from  diphenyl  selenide,  benzoyl 
chloride,  and  excess  of  aluminium  chloride ;  4  :  4 '-di- 
benzhydryl  selenide,  m.  p.  113—114°,  prepared  in  75% 
yield  by  reduction  of  IV  with  zinc  dust  in  alkaline 
solution  ;  4  :  A-di(chlorodiphenylmethyl)diphenyl  selen¬ 
ide,  m.  p.  152°  (decomp.),  from  magnesium  phenyl 
bromide  and  dibenzoyldiphenyl  selenide  in  toluene 
solution ;  4  :  4' -diacetyldiphenyl  selenide  (V),  m.  p. 
91 — 92°,  from  diphenyl  selenide,  acetyl  chloride,  and 
aluminium  chloride  in  carbon  disulphide  solution 
(70%  yield) ;  diphenylselenoneA  :  A -dicarboxylic  acid 
(VI),  m.  p.  above  350°,  by  oxidation  of  V  with 
potassium  permanganate ;  diphenyl  selenideA  :  4 '-di- 


carboxylic  acid,  m.  p.  321 — 323°,  by  reduction  of  VI 
with  zinc  dust  in  acetic  acid  solution ;  4  :  A-dibenzyl- 
idenediacetyldiphenyl  selenide,  m.  p.  155 — 156°,  from 
diacetyldiphenyl  selenide,  benzaldehyde,  and  methyl- 
alcoholic  sodium  methoxide  at  the  ordinary  temper¬ 
ature;  4  :  A'-di-p-anisyldiacetyldiphenyl  selenide,  m.  p. 
157—158° ;  4:4'-  dipiperonylxdenediacetyldiphenyl 

selenide,  m.  p.  195 — 196° ;  4  :  4' -dicinnamylidenedi- 
acetyldiplienyl  selenide,  m.  p.  166°  (decomp.),  from 
diacetyldiphenyl  selenide,  cinnamaldehyde,  and 
methyl -alcoholic  sodium  hydroxide  in  60%  yield; 
4 : 4 '-dicinnamylidenediacetyldiphenyl  ether,  m.  p. 
178—179° ;  4  :  4' -dipiperonylidenediacetyldiphenyl 

ether,  m.  p.  175 — 176° ;  pp' -di-Abenzoylphenoxy- 
plienyl  ether,  m.  p.  205 — 206°,  from  pp'-diphenoxy- 
diphenyl  ether,  benzoyl  chloride,  and  aluminium 
chloride  in  carbon  disulphide  solution  [dioxime,  m.  p. 
196—197°  (decomp.)];  Anitro-A -acetyldiplienyl,  m.  p. 
152 — 153°,  from  nitrodiphenyl  and  acetyl  chloride  by 
the  Friedel-Crafts  reaction ;  Anitro-A -benzylidene- 
acetyldiphenyl,  m.  p.  165 — 166°;  Anitro-A -p-anisyl- 
ideneacetyldiphenyl,  m.  p.  198 — 199°;  3:2 '-dinitro- 
chalkone,  m.  p.  195 — 196°  (decomp.),  from  m-nitro- 
benzaldehyde,  o-nitroacetophenone,  and  methyl- 
alcoholic  sodium  hydroxide ;  2  :  3 '-dinitrochalkone, 

m.  p.  160— 161°;  4  :  3' -dinitrochalkone,  m.  p.  223— 
224°  (sinters  at  200°) ;  4-chlorochalkone,  m.  p.  103 — 
104°  and  115 — 116°,  from  p-chlorobenzaldehyde  and 
acetophenone.  A.  I.  Vogel. 

Preparation  of  chalkones.  L.  Monti  (Gazzetta, 
1930,  60,  43 — 49). — Simonis  and. Lear’s  method  of 
preparing  chalkones  (A.,  1927,  154)  was  not  new, 
having  been  first  usea  by  Stockhausen  and  Gatter- 
mann  (A.,  1893,  i,  163).  Attempts  now  described  to 
obtain  additive  compounds  of  ethers  of  polyhydric 
phenols  and  chalkones,  similar  to  the  compound 
C27H30O7  obtained  by  Bargellini  and  Pinkelstein  (A., 
1913,  i,  59),  have  proved  unsuccessful.  Thus,  the 
interaction  of  veratrole  and  phenyl  styryl  ketone 
(chalkone)  or  of  2'-hydroxy-3'  :  4'-dimethoxychalkone 
and  the  trimethyl  ether  of  pyrogallol,  in  presence  of 
aluminium  chloride  and  in  carbon  disulphide  solution, 
yielded  only  the  unchanged  chalkone.  In  the  action 
of  cinnamoyl  chloride  on  various  phenolic  ethers  under 
similar  conditions,  the  chalkones  formed  were  accom¬ 
panied  by  small  proportions  of  other  substances  of 
which  only  the  m.  p.  could  be  determined. 

Veratrole  and  cinnamoyl  chloride  give  3'  :  4'-di- 
methoxychalkone  and  a  compound,  m.  p.  122°,  which 
is  probably  the  same  chalkone  with  one  of  the  methoxyl 
groups  hydrolysed.  p-Chloroanisole  and  cinnamoyl 
chloride  give,  not  5'-chloro-2'-methoxvchalkone,  but  5'- 
chloro-2' -hydroxy  chalkone,  OH-CcH3Cl-CO-CH:GHPh, 
m.  p.  109—110°.  Pyrogallol  triraethyl  ether  and 
cinnamoyl  chloride  give  2'-hydroxy-3':  4'-dimethoxy- 
chalkone  and  a  small  amount  of  a  compound,  m.  p. 
152—153°.  3-31  ethoxy -2-naphthyl  styryl  ketone,  m.  p. 
138 — 140°,  is  obtained  from  (3-naphthyl  methyl  ether 
and  cinnamoyl  chloride.  T.  H.  Pope. 

Sulphur-containing  dyes.  I.  Derivatives  of 
alkyl-  and  aryl-thioldiphenylmethane.  M.  V. 
Betrabet  and  G.  C.  Chakravarti  (J.  Indian  Chem. 
Soc.,  1930,  7,  21 — 30). — Condensation  of  benzhydrol 
(or  substituted  berizhydrols)  with  various  aliphatic 
and  aromatic  mercaptans  in  the  presence  of  concen- 
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trated  sulphuric  acid  at  the  ordinary  temperature 
yields  methanesulphonic  acid  derivatives  : 
CHAiyOH-f  R-SH  — >-  CHArySR  — V 
CAr2(§03H)-SR,  which  react  further  with  the  same  or 
a  different  mercaptan  and  sulphuric  acid :  R'-SH-f- 
H2S04  — >  R'S-0H+S02+H,0 ;  CAr2(S03H)-SR+ 
R'S-OH  CAr2(SR)-SR'-f-H2S04,  the  disulphides 
so  formed  being  secondary  products  of  the  condens¬ 
ation.  The  reversible  nature  of  the  last  reaction  is 
confirmed  by  the  conversion  of  the  disulphides  into 
the  original  sulphonie  acids  by  the  action  of  con¬ 
centrated  sulphuric  acid.  Thus  from  the  appropriate 
diphenylcarbinol  (or  the  intermediate  sulphonie  acid) 
and  mercaptan  are  obtained :  a-p -tolylthiol-,  in.  p. 
158 — 159°  ( potassium  salt),  a-phenyllhiol-,  m.  p.  191 — 
195°  [potassium  salt),  a-n-butyUhiol-,  m.  p.  146 — 147° 
( potassium  salt),  and  a-benzylthiol-,  m.  p.  223 — 225° 
(potassium  salt),  -2:4-  dihydroxydiphenylmethane- 
sulphonie  acid,  together  with  aa-di-p-lolyllhiol-,  not 
melting  at  300°  ( potassium  and  silver  salts),  a oc-di-n- 
butyUhiol-,  m.  p.  250°  (decomp.)  ( potassium  salt), 
a-phenylthiol-a-n-butylthiol-,  decorap.  above  250°,  and 
a.-pke?iylthiol-x--p -tolylthiol-,  decomp,  at  high  temper¬ 
ature,  -2  :  4 - d ihydroxydiphe nylmethane ;  a-p -tolyl¬ 

thiol-,  m.  p.  160 — 161°  (potassium  salt),  and  a-n -butyl- 
thiol-,  decomp.  265°  (potassium  salt),  -2  :  4 -dihydroxy- 
4!-methoxydiphenylmethanesvlphonic  acid :  cc-p-tolyl- 
thioldiphenylmethanesulphonic  acid,  m.  p.  163 — 164°, 
ax-diphenylthiol- ,  m.  p.  221 — 223°,  and  txa-di-p-tolyl- 
thiol-,  in.  p.  251 — 252 °,  -diphenylmethane. 

These  sulphonie  acids  dye  wool  in  fawn  to  buff 
shades ;  they  do  not  dye  cotton.  J.  W.  Baker. 

peri-Benzoyl  and  -benzyl  derivatives  of 
naphthalene.  K.  Dziewonski,  J.  Auerbach,  and 
J.  Moszew  (Bull.  Acad.  Polonaise,  1929,  A,  658 — 663). 
— l-Benzoyl-8-benzylnaphthalene,  m.  p.  142°  (oxime, 
m.  p.  220 — 222°),  is  prepared  by  the  action  of  benzyl 
chloride  on  1-benzoylnaphthalene  in  the  presence  of 
aluminium  chloride  at  160 — -170°.  Oxidation  of  this 
with  nitric  acid  yields  1  : 8-dibenzoylnaphthalene 
(bisphenylhydrazone,  m.  p.  270 — 271°;  dioxime,  in.  p. 
270°)  (cf.  A.,  1929,  56,  1054).  R.  Child. 

New  reaction  for  aryl  aldehydes.  M.  V. 
Ionesou  (Bull.  Soc.  chim.,  1930,  [iv],  47,  210—214; 
cf.  A.,  1928,  422). — The  formation  of  arylidene- 
indandiones  by  condensation  with  indandione  in 
presence  of  piperidine  in  alcoholic  solution  is  proposed 
as  a  test  for  aryl  aldehydes.  The  following  indan- 
diones,  most  of  which  appear  to  be  new,  are  described  : 
o-toluylidene-,  m.  p.  150 — 152°;  m-toluylidene-, 
m.  p.  157°;  p-toluylidene-,  m.  p.  133 — 135°;  (cf.  loc. 
cit .);  o-chlorobenzylidene-,  m.  p.  130 — 132°;  m -chloro- 
benzylidene-,  m.  p.  178—179°;  p -chlorobenzylidene-, 
m.  p.  177 — 178° ;  o-nitrobenzylidene-,  m.  p.  183° ; 
m -nitrobenzylidene-,  m.  p.  246 — 247° ;  p-nitrobenzyl- 
idene-,  in.  p.  228 — 230°;  furfurylidene-,  m.  p.  199 — 
201°;  o-methoxybenzylidene-,  m.  p.  162 — 163°;  anisyl- 
idene-,  m.  p.  155 — 157°;  salicylidene-,  m.  p.  195°; 
m-hydroxybenzylidene-,  m.  p.  222°;  p-hydroxybenzyl- 
idene-,  m.  p.  240°;  resorcylidene- ,  m.  p.  205 — 207° ; 
vanillylidene- ,  m.  p.  210 — 212°;  piperonylidene-, 
m.  p.  205 — 206° ;  protocatechuylidene-,  m.  p.  255—256° ; 
2:3 -dimethoxy salicylidene-,  m.  p.  222 — 225° ;  2:4- 
methoxysalicylidene-,  m.  p.  211 — 217° ;  5 -nitrosali- 


cylidene-,  m.  p.  260 — 265° ;  4-bromosalicylidene-,  m.  p. 
229 — 230°;  homosalicylidene-,  m.  p.  193—196°; 
cinnamylidene-,  m.  p.  150—151°;  u.-methylcinnamyl- 
idene-,  m.  p.  162. — 164° ;  a -chlorocinnamylidene-,  m.  p. 
189 — 191°;  o-nitrocinnamylidene-,  m.  p.  218—220°; 
m-nitrocinnamylidene-,  m.  p.  255—256°;  piperonyl- 
acrylidene-,  m.  p.  224 — 226° ;  asarylidene- ,  m.  p.  206° ; 
p-methoxynaphthalidene- ,  m.  p.  210 — 212°;  oc-hydroxy- 
naphthal idene-,  m.  p.  247° ;  j3- hydroxynaphtlialidene -, 
m.  p.  221°;  p -dimethylaminobenzylidene- ,  m.  p.  198 — 
200°;  o-phthalylidine-,  m.  p.  170°;  iso phthalylidine-, 
m.  p.  274° ;  terephthalylidene-,  m.  p.  320° ;  and 
\-naphtlwilidene-,  m.  p.  172°.  R.  Brightman. 

Dioximes.  LXII.  G.  Ponzio  and  G.  Carta- 
Satta. — See  this  vol.,  621. 

Colouring  matters  of  fungi.  VIII.  Red 
colouring  matter  of  fly  fungus  [Amanita  mus- 
c aria,  L.].  F.  Kogl  and  H.  Erxleben  (Annalen, 
1930,  479,  11 — 26). — -The  skins  from  500  kg.  of  the 
fungus  are  extracted  with  alcohol  at  0°  in  the  absence 
of  light,  and  the  colouring  matter  (to  which  the  name 
muscarufin  is  assigned)  is  precipitated  as  the  crude 
silver  salt.  This  is  decomposed  with  methyl-alcoholic 
hydrogen  chloride,  and  the  resulting  acid  product 
freed  from  accompanying  substances  by  extraction 
with  ether  and  chloroform.  Further  purification  is 
effected  by  precipitating  the  crude  muscarufin  from 
its  aqueous  solution  with  acetone  and  finally  crystall¬ 
ising  from  80%  alcohol.  Muscarufin,  C29H1609, 
m.  p.  275-5°  (red  sodium  salt),  is  thus  obtained  as 
orange-red  needles  (rhombs  from  water;  crystallo¬ 
graphic  data  by  Steinmetz)  in  a  yield  of  850  mg. 
Electrometric  titration  indicates  that  it  is  a  tribasic 
acid.  Muscarufin  contains  one  hydroxyl  group,  since  it 
furnishes  a  monoacetyl  derivative,  m.  p.  197°.  Methyl- 
ation  with  diazomethane  affords  an  impure  tetra- 
methyl  derivative,  m.  p.  203°,  and  treatment  with 
zinc  dust  and  acetic  anhydride  in  presence  of  a  small 
amount  of  sodium  acetate  gives  the  triacetyl  deriv¬ 
ative,  m.  p.  184°,  of  leucomuscarufin,  m.  p.  192°, 
thus  indicating  that  muscarufin  is  a  quinone. 
Catalytic  reduction  (Adams)  of  muscarufin  in  96% 
alcohol  furnishes  hexahydromuscarufin,  m.  p.  200° 
(triacetyl  derivative,  m.  p.  192°),  thus  showing  the 
presence  of  two  double  linkings.  Distillation  with 
zinc  dust  affords  p-diphenylylbenzene,  thus  showing 
a  relationship  between  muscarufin,  polyporic  acid 
(A.,  1926,  407),  and  atromentin  (A.,  1928,  1250). 
Oxidation  of  an  alkaline  solution  of  muscarufin 
(1  mol.)  with  hydrogen  peroxide  gives  phthalic  acid 
(1-39  mol.) ;  a  mixture  of  phthalic  and  adipic  acids  is 
obtained  by  similar  oxidation  of  the  hexahydro- 
derivative.  The  presence  of  the  C,[CH.‘CH]2'C02H 
grouping  is  indicated,  and  confirmed  by  the  con¬ 
densation  of  triacetyl-leucomuscarufin  with:  maleic 
anhydride  in  benzene  to  the  compound,  C35H2C0,5, 
m.  p.  286°.  Muscarufin  is  optically  inactive.  The 
following  constitution  is  assigned  to  muscarufin : 

O 

Ho/N.C6H4-C02H(o) 
(o)C02H-CGH4l(^/ii[CH:CH]2-C02H. 

0 


H.  Burton. 
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Derivatives  of  hydroxyaminomethylanthra- 
quinon.es  and  dihydroxydianthraquinonylethyl- 
enes.  II.  H.  de  Diesbach,  P.  Gubser,  and  H. 
Lempen  (Helv.  Chim.  Acta,  1930,  13,  120—137 ;  cf. 
A.,  1929,  70). — Treatment  of  s-di-(a-2-hydroxy- 
anthraquinonyl)ethylene  ( loc .  cit.)  in  aqueous  sus¬ 
pension  with  chlorine  and  bromine  gives  the  dichloride 
and  dibromide,  respectively.  Whereas  the  original 
ethylenie  compound  dissolves  in  alkali  hydroxide  to 
a  blue  solution,  the  colour  being  ascribed  to  radical 
formation  (cf.  Scholl,  A.,  1927,  675),  the  dihalides 
afford  brown  solutions  which  possess  only  slight 
tinctorial  properties  (no  radical  formation)..  Treat¬ 
ment  of  the  dibromide  with  boiling  10%  alkali 
hydroxide  solution  in  a  current  of  oxygen  affords 
some  3  -  bromo  -  2  -  hydroxyanthraquinone  - 1  -  carboxylic 
acid,  in.  p.  248°.  The  ethylene  derivative  is  converted 
by  treatment  with  chlorine  in  cold  sulphuric  acid  or 
in  trichlorobenzene  at  130 — 140°,  and  by  sulphuryl 
chloride  in  trichlorobenzene  at  100°,  into  the  dichloride 
of  s-di-(u  -  3  -  chloro  -  2  -  hydroxyanthraquinonyl)ethylene 
(I).  The  last-named  compound  is  produced  from  the 
ethylene  derivative  and  sulphuryl  chloride  in  nitro¬ 
benzene.  3-Chloro-2-hydroxyanthraquinone  reacts 
with  N -methyloltrichloroacetamide  in  cold  sulphuric 
acid,  forming  3  -  chloro -2-hydroxy -  trichloroacetamido  - 
methylanthraquinone,  m.  p.  246°.  This  is  hydrolysed 
by  boiling  10%  sodium  hydroxide  solution  in  an 
atmosphere  of  hydrogen  to  Z- chloro  -2-liydroxy  - 
1  : 9(N)-iso pyrroleanthrone  (cf.  loc.  cit.),  whilst 
hydrolysis  in  presence  of  oxygen  gives  s-di-(a-3- 
chloro  -  2  -  hydroxyanthraquinonyl)ethylene,  not 
melted  at  360°,  identical  with  I.  This  is  nitrated 
and  oxidised  by  treatment  with  nitric  and  sulphuric 
acids  to  a  Z- chloro  ■(  l)-nitro-2-hydroxyanthraquinone- 
l-carboxylic  acid,  m.  p.  124°.  The  introduction  of 
the  chlorine  atoms  in  the  3  : 3'-positions  depresses 
the  reactivity  of  the  double  linking,  arid  addition 
of  chlorine  is  possible  only  with  sulphuryl  chloride  in 
trichloroberizene.  s-  Di -  (a-2  -  hydroxy  -  3  -  carboxy- 
anthraquinonyl)ethylene  (loc.  cit.)  and  bromine  in 
aqueous  suspension  furnish  a  dibromide,  oxidised  by 
gaseous  oxygen  in  presence  of  alkali  to  2-hydroxy- 
anthraquinone-1  : 3-dicarboxylic  acid. 

Treatment  of  s  -  di - (a  -  2  -  hydroxyanthraquinonyl)- 
ethylene  or  its  dihalides  with  alcoholic  ammonia  at 
120°,  gives  s-di-(a-2-hydroxyanthraquinonyl)ethylene- 
diamine  (loc.  cit.),  which  dissolves  in  sulphuric  acid 
to  a  blue  solution  and  in  alkali  hydroxide  to  a  brown 
solution.  Reaction  is  presumed 
to  occur  through  an  inter¬ 
mediate  (radical)  with  the  an- 
OH  nexed  constitution ;  thisreduced 

_  form  gives  a  green  coloration 

I  ~  ^  with  sulphuric  acid  and  a  blue 

i  "  :  coloration  with  alkali  hydroxide. 

;  H  I,  The  ethylene  and  aniline  at 

180°  yield  the  reduced  form  of 
s  -  NN  -  diphenyldi  -  (a  -  2 -hydroxyanthraquinonyl)ethyl- 
enediamine,  which  on  keeping  for  some  days  passes 
into  the  normal  form ;  when  the  reaction  is  carried  out 
at  100°  the  normal  form  is  produced,  although  the  pre¬ 
sence  of  the  reduced  phase  can  be  shown  after  reaction 
nas  proceeded  for  a  short  time.  Similarly,  s-di-(a-3- 
chloro-2-hydroxyanthraquinonyl)ethylene  and  am¬ 


monia  yield  s-di-(a.-Z-chloro-2-hydroxyanthraquinonyl)- 
ethylenediamine,  but  with  aniline  the  reduced  form 
of  &-NN-diphenyldi~(«.-3-anilino-2-hydroxyanthraquin: 
onyl)ethylenediamine  results.  3-Chloro-2-hydroxy- 
anthraquinone  and  A-methylolphthalimide  react  in 
cold  sulphuric  a.cidioTmingZ-chloro-2-hydroxy-l-anthra- 
quinonylmethylphthalamic  acid,  m.  p.  222°,  which  on 
hydrolysis  with  10%  sodium  hydroxide  solution  and 
subsequent  acidification  gives  the  phthalate  of  Z-chloro- 
2-hydroxy-l-aminomethylanthraquhione.  When  this 
salt  is  heated  with  acetic  acid  at  170°  in  absence  of 
air  the  reduced  form  of  s-di-(a.-Z-chloro-2-hydroxy- 
anthraquinonyl)ethylenediamine  is  obtained.  This  is 
readily  oxidised  to  the  above  normal  form. 

Treatment  of  s-di-(a-2-hydroxyanthraquinonyl)- 
ethylene  with  potassium  nitrate  in  presence  of  a 
large  excess  of  cold  sulphuric  acid  gives  50%  of 
s-dinilrodi-(a-Z  -  niiro  -  2  -  hydroxyanthraquinonyl)ethane, 
oxidised  slowly  by  gaseous  oxygen  in  presence  of 
boiling  alkali  to  Z-nilro -2-hydroxy  anthraquinone-1- 
carboxylic  acid,  m.  p.  220°.  When  the  nitration  is 
carried  out  at  60 — 70°  with  an  excess  of  potassium 
nitrate  a  hexanitro-denvative  and  a  dinitro-2-hydroxy- 
anthraquinone-l-carboxylic  acid,  m.  p.  223°,  are 
obtained.  Treatment  of  the  above  tetranitro-deriv- 
ative  with  sodium  sulphide  in  slightly  alkaline 
solution,  and  subsequent  boiling  with  sodium  chloride 
solution  and  dilute  hydrochloric  acid,  gives  the  reduced 
(radical)  form  of  s-<Zi-(a-2 :  Z-dihydroxyanthra- 
quinonyl)ethylenediamine,  which  on  keeping  passes 
into  the  normal  form.  H.  Burton. 

Reduction  products  of  the  hydroxyanthra- 
quinones.  XI.  E.  J.  Cross  and  A.  G.  Perkin 
(J.C.S.,  1930,  292 — 308). — In  the  reduction  of 
hydroxyanthraquinones  containing  an  a-hydroxyl 
group  the  carbonyl  group  further  from  this  hydroxyl 
group  is  preferably  reduced  yielding  a  1 -hydroxy - 
9-anthranol  (or  anthrone — in  cases  where  both  terms 
may  apply  anthranol  is  used  in  this  abstract)  ;  if, 
however,  this  hydroxyl  group  is  acetylated,  then  the 
adjacent  carbonyl  group  is  reduced  producing  a 
4-acetoxyanthranol.  It  is  inferred  that  the  chelate 
linking  between  the  a-hydroxyl  ancl  carbonyl  groups 
is  responsible  for  the  protection  of  the  latter  during 
reduction.  The  structure  of  the  hydroxyanthranols 
is  determined  by  conversion  into  hydroxybenz- 
anthrones,  which  are  tested  for  the  presence  or 
absence  of  an  a-hydroxyl  group  by  methyl  iodide 
and  alkali  (J.C.S.,  1922,  121,  474).  The  a-hydroxyl 
group  of  the  hydroxybenzanthrones  is  also  very 
resistant  to  alkylation.  The  method  of  reduction 
is  to  add  stannous  chloride  in  hydrochloric  acid  to  an 
acetic  acid  solution  of  the  acyl  compound.  The 
results  indicate  that  generally  reduction  occurs  be¬ 
fore  hydrolysis.  Triacetylanthragallol  thus  treated 
gives  a  small  amount  of  1  : 2  : 3-trihydroxy-9- 
anthranol,  and  as  main  product  2:3:  4-trihydroxy- 
§ -anthranol,  m.  p.  above  300°  (2:3: 4 -triacetoxy- 
%-anthranyl  acetate,  m.  p.  199 — 201°).  The  anthranol 
is  best  purified  by  hydrolysis  of  the  acetyl  compound 
in  presence  of  stannous  chloride.  It  does  not  react 
with  benzoquinone.  The  acetyl  compound,  oxidised 
with  chromic  acid  in  acetic  acid,  yields  an  orange 
substance,  m.  p.  218—220°,  probably  2  : 3-diacetyl- 
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anthragallol,  as  it  gives  triacetylanthragallol  on 
acetylation.  With  glycerol  and  sulphuric  acid  the 
anthranol  yields,  in  small  amount,  benzanthragallol, 
m.  p.  above  290°  {triacetyl  compound,  m.  p.  221 — 
223°).  Unlike  ?'so benzanthragallol,  similarly  formed 
from  1:2: 3-trihydroxy-9-anthranol,  this  yields  a 
trimethyl  ether,  in.  p.  143 — 144°, 
with  methyl  iodide  or  methyl  sul¬ 
phate  and  alkali  and  is  therefore 
i8:9:  10-trihydroxybenzanthrone 
>  (annexed  formula).  This  is  re¬ 
garded  as  affording  conclusive 
proof  of  the  orientation  of  these 
compounds,  and  the  conclusion  of  Green  (A.,  1927, 
1079),  based  on  the  action  of  thionyl  chloride,  that 
1:2: 3-trihydroxy-9-anthranol,  also  produced  by 
reduction  of  anthragallol,  is  really  the  2:3:  4-com¬ 
pound  is  disproved. 

2 : 3-Diacetylanthragallol  on  reduction  gives 
1:2:  3-trihydroxy-9-anthranol  only,  thus  behaving 
like  anthragallol.  Tribenzoylanthragallol,  m.  p.  213 — 
215°,  gives  dibenzoyl-2  :  3  :  i-trihydroxy-O-anthrarwl, 
m.  p.  212 — 214°,  identified  by  conversion  into  2:3:4- 
triacetoxy-9-anthranyl  acetate.  Dibenzoylanthra- 
gallol,  on  the  other  hand,  gives  dibenzoyl-1  :  2  :  3 -tri- 
hydroxyanthranol,  m.  p.  188 — 190°  (identified  by 
conversion  into  monoacetyl-1  : 2  :  3-trihydroxy - 
anthranol,  in.  p.  239—240°),  and  monoberizoyl- 
1:2:  3 -trihi/droxy- 9 -anthranol,  m.  p.  213—216°. 
Triethylcarbonatoanthragallol,  m.  p.  103 — 105°,  kept 
over-night  as  a  suspension  in  pyridine,  or  in  solution 
in  acetic  acid  containing  stannous  chloride  and 
hydrochloric  acid,  is  converted  into  the  diethylcarbon- 
ato-compound.  Consequently  it  gives  on  reduction 
l-hydroxy-2  :  Z-diethylcarbonato-9-anlhranol,  m.  .  p. 
131 — 132°,  and  dicarbethoxy-2  :  3  :  i-trihydroxy-9- 
antliranol,  m.  p.  156 — 158°,  the  configuration  of  these 
products  being  confirmed  by  hydrolysis  followed  by 
acetylation.  Diethylcarbonatoanthragallol  gives 
the  former,  m.  p.  131 — 132°,  and  monoethylcarbonato- 
1:2:  3  -  trill  ydroxy  -  9 -anthranol,  m.  p.  218 — 219°. 

2-Acetylalizarin  on  reduction  gives  1  :  2-dihydroxy- 
9-anthranol,  which  on  acetylation  gives  1  :  2 -diacetoxy- 
9 -antliranyl  acetate,  m.  p.  185 — 187°,  whereas  di- 
acetylalizarin  gives  mainly  the  3 : 4-compound 
(deoxyalizarin)  with  only  a  trace  of  the  1  : 2-com¬ 
pound.  Acetylalizarin  2-methyl  ether  gives  4- 
hydroxy-3-methoxy-9-anthranol,  and  alizarin  gives 
a  mixture  of  1  : 2-  and  3  : 4-dihydroxy-9-anthranols. 
1-Acetoxyanthraquinone  yields  ^-hydroxy -9-antliranol, 
m.  p.  240 — 242°  ( acetyl  A-hy dr oxy -9 -anthranol ,  m.  p. 
173 — 175°).  Diacetylchrysazine  yields  4  :  5-di- 
hydroxy-9-anthranol,  m.  p.  about  293 — 295°  ( mono¬ 
acetyl  compound,  m.  p.  220 — 222°).  2-Acetoxy- 
anthraquinone  gives  3-hydroxy-9-anthranol. 

Alizarin,  heated  with  sulphuric  acid,  glycerol,  and 
aniline  sulphate,  yields  a  small  quantity  of  iso- 
benzalizarin,  isolated  as  monoacetyl  compound, 
m.  p.  243 — 245°.  1:2: 3-Trihydroxy-9-anthranol 

with  boroacetic  anhydride  in  acetic  anhydride  con¬ 
taining  a  little  pyridine  gives  2-acetylanthragallol 
boroacetate,  a  dull  orange  crystalline  substance,  de¬ 
composed  slowly  by  cold  and  rapidly  by  hot  water 
to  2:acetylanthragallolanthranol.  This  derivative 
affords  further  confirmation  of  the  orientation 


assigned  to  the  anthranol  by  Cross  and  Perkin  (A., 
1927,  771).  II.  A.  Piggott. 

Perylene  and  its  derivatives.  XXVIII.  A. 
ZiNKE  and  R.  Wenger  (Monatsh.,  1930,  55,  52—57). 
— When  perylene  in  sulphuric  acid  solution  is  treated 
with  manganese  dioxide  anthraquinol-1  :  5-dicarboxy- 
dilactone  (I)  is  formed,  which  with  concentrated 
nitric  acid  and  glacial  acetic  acid  yields  antlira- 
quinone-1  : 5-dicarboxylic  acid  (II)  (also  produced 
by  oxidation  of  perylene  with  chromic  acid  or  of 
perylene-3 : 9-quinone  with  manganese  dioxide  or 
with  chromic  acid).  Distillation  of  I  or  II  with  zinc 
dust  yielded  anthracene.  A.  I.  Vogel. 

Linear  pentacene  series.  XVIII.  Two 
isomeric  dibromo-derivatives  of  linear  penta- 
cene-5  :  7  :  12  :  14-diqninone.  G.  Machek 
(Monatsh.,  1930,  55,  47 — 51).— Treatment  of  di- 
aminopentacenediquinone,  decomp.  above  450° 
(cf.  A.,  1929,  1453),  in  glacial  acetic  acid-acetic 
anhydride  suspension  with  hydrobromic  acid,  followed 
by  diazotisation  with  amyl  nitrite  and  subsequent 
heating  of  the  resultant  perbromide,  yields  1  :  8 -di- 
bromopentacene-o  :  7  :  12  : 14 -diquinone,  m.  p.  453 — 
455°.  1:11-  Dibromopentacene  -  5  :  7  :  12  :  14  -  di  - 

quinone,  m.  p.  314 — 316°,  is  similarly  prepared  from 
the  diaminopentacenediquinone,  decomp.  389 — 390° 
(loc. cit.).  A.  I.  Vogel. 

Constitution  of  Chinese  tannin.  0.  T.  Schmidt 
(Annalen,  1930,  479,  1 — 10). — Hydrolysis  of  Chinese 
tannin  by  Feist  and  Haun’s  method  (A.,  1914,  i,  195) 
gives  little  or  no  dextrose;  the  method  is  unsuitable. 
Hydrolysis  of  the  tannin  used  by  Mitchell  (A.,  1923, 
ii,  188)  and  Nierenstein  (cf.  A.,  1925,  i,  951)  by 
Fischer  and  Freudenberg’s  method  (A.,  1912,  i,  471), 
and  determination  of  the  sugar  formed  by  three 
different  methods,  gives  a  dextrose  value  of  7 — 8%. 

The  action  of  brewer’s  bottom  yeast  on  a  5% 
tannin  solution  has  been  investigated.  Ferment¬ 
ation  does  not  occur  and  there  is  only  a  slight  change 
in  the  optical  activity,  of  the  solution.  The  yeast 
also  loses  its  power  to  ferment  dextrose  after  having 
been  in  contact  with  the  tannin  solution.  These 
results  are  in  agreement  with  those  of  van  Tieghem 
(Ann.  Sci.  nat.  Botanique,  1867,  [v],  8,  210).  Chinese 
tannin  is  not  a  glucoside;  the  constitution  assigned 
to  it  by  Fischer  (loc.  cit. ;  A.,  1919,  i,  278)  is  correct. 

H.  Burton. 

Syntheses  of  d-glucoacetosyringone  and 
d-glucosyringaldehyde .  F.  Mauthner  (J.  pr. 
Chem.,  1930,  [ii],  124,  313 — 318). — By  condensing 
4-hydroxy-3  : 5-dimethoxyacetophenone  (A.,  1929, 

701)  with  acetobromoglucose  in  aqueous  acetone 
solution  there  is  obtained  tetra-acetylglucoaceto- 
syringone,  m.  p.  119 — 120°.  This  is  converted  by 
prolonged  treatment  with  cold  6%  barium  hydroxide 
solution  into  d -glucoacetosyringone,  rh.  p.  208—209°, 
which  is  not  known  to  occur  naturally.  In  a  similar 
way  4-hydroxy-3  :  5-dimethoxybenzaldehyde  is  con¬ 
verted  into  tetra-acetylglucosyringaldehyde,  m.  p.  158 — 
159°.  The  glucoside  is  decomposed  by  barium 
hydroxide,  but  the  acetyl  derivative  is  hydrolysed 
by  2-5%  ammonia  solution  to  give  d-glucosyring¬ 
aldehyde,  in.  p.  210—211°.  [«]D  —12-83°,  which  is 
probably,  in  spite  of  the  higher  m.  p.,  identical  with 
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the  product  obtained  from  syringin  by  Korner  (A., 
1889,  159).  It.  K.  Callow. 

Constitution  of  aloins.  II.  C.  S.  Gibson  and 
J.  L.  Sbionsen  (J.C.S.,  1930,  553 — 561).— Bromin- 
ation  of  barbaloin  with  bromine  in  hydrobromie  acid 
(d  1-5)  at  0°  gives  tribromobarbaloin,  C20Hi5O9Br3, 
decomp.  291°  (darkens  at  284°),  which  is  not  hydro¬ 
lysed  by  hot  50%  sulphuric  acid  or  by  3%  methyl- 
alcoholic  hydrogen  bromide  in  a  sealed  tube  at  110°, 
and  is  converted  by  boiling  acetic  anhydride  con¬ 
taining  two  drops  of  sulphuric  acid  into  an  amor¬ 
phous  hexa-acetyl  derivative,  m.  p.  185 — 187°  (softens 
at  173°).  Barbaloin  therefore  contains  six  hydroxyl 
groups  and  not  five  as  postulated  by  Leger  (A.,  1917, 
i,  276,  for  references).  Moreover  methylation  of 
tribromobarbaloin  with  methyl  sulphate  yields  a 
pentamethyl  ether,  C20H8O3Br3Me(OH)(OMe)6,  m.  p. 
128 — 130°  (one  methyl  group  having  been  introduced 
into  the  nucleus),  which  yields  an  acetyl  derivative, 
m.  p.  102 — 105°  (softens  at  90°).  These  substances 
are  regarded  as  true  derivatives  of  barbaloin.  The 
compound  obtained  by  the  action  of  bromine  water 
on  barbaloin  is  considered,  contrary  to  Ldger’s  view, 
to  be  an  oxidation  product,  Iribromonorbarbaloin, 
m.  p.  193—194°  (softens  1SS°  ;  decomp.  223°),  which, 
contrary  to  Lager’s  suggestion  (Zoc.  cit.),  has  the 
composition  C16H10O2Br3(OH)5,  since  with  acetic 
anhydride  it  yields  a  penta-acetyl  derivative,  m.  p. 
139 — 140°  (softens  128°),  and  forms  a  pentamethyl 
ether,  m.  p.  115 — 116°  (softens  101°).  Acetylation 
with  acetyl  chloride  gives  a  different  acetyl  derivative, 
Ci6Hn03Br3(0Ac)4,  m.  p.  137 — 138°.  On  the  basis 
of  these  results  and  of  mol.  wt.  determinations 
(Sugden),  the  authors,  whilst  confirming  Leger ’s 
experimental  results  and  accepting  his  composition 
C2oHi809  for  barbaloin,  cannot  accept  the  suggestion 
that  this  substance  is  a  simple  arabinoside.  Attempts 
to  reduce  barbaloin  gave  unsatisfactory  results.  It 
is  not  reduced  by  hydrogen  and  a  platinum  oxide 
catalyst  (King),  whilst  sodium  and  alcohol  or  hydriodic 
acid  and  phosphorus  give  bright  red  products  re¬ 
sembling  phlobaphens.  Acetylation-reduction  gives 
only  a  colourless  gum  which  could  not  be  purified. 

J.  W.  Baker. 

Constituents  of  Arctium  Lappa.  II.  J. 
Shinoda  (J.  Pharm.  Soc.  Japan.,  1929,  49,  183 — 
184). — Arctigenin  (A.,  1929,  1347)  gives  with  di¬ 
azoethane  a  syrupy  ethyl  ether,  which  is  oxidised  by 
permanganate  in  alkaline  solution  to  veratric  acid, 
a  substance,  m.  p.  90 — 95°,  and  an  acid,  m.  p.  192° 
(anilide,  m.  p.  209°),  apparently  identical  with 
vanillic  acid  ethyl  ether.  Methylarctigenin  is  hydro¬ 
lysed  by  alkali  to  methylarctigenic  acid,  from  which  it 
is  re-formed  by  heating,  or  by  treatment  with  di¬ 
azomethane.  It  is  concluded  that  arctigenin  contains 
a  3  : 4-dimethoxyphenyl  and  a  4-hydroxy-3- 
methoxyphenyl  nucleus  united  by  a  straight  hydro¬ 
carbon  chain,  CGH10,  to  which  is  attached  the  lactone 
grouping.  H.  E.  F.  ISTotton. 

Plant  colouring  matters.  XIX.  Zeaxanthin 
and  xanthophyll.  P.  Karrer,  H.  Wehrli,  and  A. 
Heleenstein  (Helv.  Chim.  Acta,  1930,-  13,  268 — 
-73).— Zeaxanthin  (A.,  1929,  1077)  absorbs  36-65% 
°f  its  weight  of  oxygen  when  exposed  to  the  atmo¬ 


sphere  for  110  days.  An  alcoholic  solution,  shows  two 
absorption  bands  with  maxima  at  451  and  486  [ig. 
Oxidation  of  both  zeaxanthin  and  xanthophyll  with 
potassium  permanganate  furnishes  some  a-s-dimethyl- 
succiriic  acid.  Application  of  the  Zerevitinov  method 
to  various  carotenoids  shows  that  zeaxanthin,  xantho¬ 
phyll,  and  lutein  contain  two,  and  fueoxanthin 
contains  six  hydroxyl  groups.  Xanthophyll  is  prob¬ 
ably  a  dihydroxycarotene.  H.  Burton. 

Rotenone,  the  active  constituent  of  Derris  root. 
IV.  Isomeric  relationships  between  rotenone 
and  isorotenone.  S.  Takei,  M.  Koide,  and  S. 
Miyajima  (Ber.,  1930,  63,  [2?],  50S — 511 ;  cf.  this  vol., 
216).— Rotenone  is  isomerised  simply  and  in  good 
yield  to  isorotenone,  m,  p.  178°,  by  treatment  with  a 
boiling  mixture  of  glacial  acetic  and  sulphuric  acids. 
Whereas  rotenone  is  converted  by  alcoholic  potassium 
hydroxide  into  tubaic  acid,  isorotenone  affords  the 
isomeric  rotenic  acid,  m.  p.  182°.  Hydrogenation  of 
rotenone  in  presence  of  acetic  acid  and  palladised 
barium  sulphate  yields  hydrorotenone,  C^H^Og, 
m.  p.  215°  (oxime,  m.  p.  255°),  hydrolysed  to  hydro- 
tubaic  acid,  m.  p.  166°.  It  does  not  become  isomerised 
when  treated  with  acetic  and  sulphuric  acids.  Roten¬ 
one  and  hydrorotenone  are  strongly  optically  active, 
whereas  isorotenone  is  only  feebly  active.  The 
reducible  double  linking  present  in  rotenone  is  absent 
from  isorotenone.  Tubaic  acid  is  converted  by  acetic 
and  sulphuric  acids  into  rotenic  acid.  The  relation¬ 
ship  of  rotenone  to  isorotenone  depends  therefore  on 
the  isomerisation  of  the  tubaic  acid  residue  in  rotenone 
to  the  rotenic  acid  residue  in  isorotenone;  the 
reducible  double  linking  and  an  asymmetric  carbon 
atom  in  rotenone  belong  to  the  tubaic  acid  residue. 
The  last-named  group  therefore  plays  a  highly 
important  part  in  rotenone,  since  isorotenone,  in 
which  it  appears  to  be  transformed  into  the  rotenic 
acid  residue,  is  not  toxic  to  animals. 

The  physiological  action  of  aqueous  solutions  of 
sodium  tubaate,  hydrotubaate,  and  rotenate  and  of 
rotenone,  hydrorotenone,  and  isorotenone  emulsified 
in  olive  oil  and  soap  has  been  investigated  towards 
Cobitis  fossilis.  Rotenic  is  ten  times  as  poisonous  as 
tubaic  acid.  Rotenone  is  ten  times  as  toxic  as 
potassium  cyanide,  whereas  isorotenone  is  inactive. 

H.  Wren. 

Compounds  of  /^-strophanthidin.  I.  G. 
Farbenind.— See  B.,  1930,  394. 

Isoprene  and  caoutchouc.  XVII.  Fraction¬ 
ation  of  balata.  H.  Staudinger  and  H.  F. 
Bondy.  XVIII.  Determinations  of  viscosity 
of  balata.  H.  Staudinger  and  E.  0.  Leupold. 
XIX.  Molecular  size  of  caoutchouc  and  balata. 
H.  Staudinger  and  H.  F.  Bondy  (Ber.,  1930,  63, 
[£],.  724 — 730  ;  730—733  ;  734—736 ;  cf .  A.,  1929, 
1307).— XVII.  Balata  latex  is  diluted  with  water 
until  an  approximately  4%  solution  is  obtained, 
which  is  poured  into  methyl  alcohol.  The  precipitated 
balata  is  dissolved  in  carbon  tetrachloride,  from  which 
it  is  obtained  by  use  of  methyl  alcohol.  The  product 
is  divided  into  fractions  by  crystallisation  from 
toluene  or  xylene.  The  most  sparingly  soluble 
fractions  give  solutions  with  the  highest  viscosity  and 
with  increase  in  solubility  the  viscosity  of  the  solution 
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diminishes.  It  therefore  appears  that  balata  is  a 
mixture  of  polymer-homologues  differentiated  by  the 
length  of  the  molecules.  The  possibility  that  balata 
contains  cyclic  products  to  a  greater  or  smaller  degree 
is  negatived  by  the  observation  that  one  double  linking 
is  present  in  the  unit  molecule  of  the  original  balata, 
the  first  and  last  fractions  as  shown  by  the  behaviour 
towards  iodine  chloride.  The  possibility  of  a  degrad¬ 
ation  of  balata  by  oxygen  is  excluded  by  working  in  an 
atmosphere  of  carbon  dioxide.  The  deviations  from 
the  Hagen-Poiseuille  law  are  most  marked  with  the 
most  highly  viscous  solutions  containing  the,  largest 
molecules. 

XVIII.  Balata  solutions  contain  macromolecules, 
since  the  specific  viscosity  of  a  0-025J/-solution  in 
tetrahydronaphthalene  in  an  atmosphere  of  nitrogen 
is  unchanged  by  rise  in  temperature  from  20°  to  60° 
and  only  alters  slightly  with  0-05-  and  0-lilI-solutions. 
Dissolved  balata  is  degraded  with  extraordinary  ease 
by  minute  amounts  of  oxygen. 

XIX.  The  mol.  wt.  of  caoutchouc  and  balata  can  be 
determined  by  measurement  of  the  viscosity  in  accord¬ 
ance  with  the  expression  M=-r\sp/cKm  .  Km  is  evaluated 
by  observations  with  solutions  of  guttapercha  and 
caoutchouc  degraded  in  tetrahydronaphthalene  or 
xylene  to  products  of  which  the  mol.  wt.  is  determined 
in  benzene.  The  constant  has  the  same  value  for 
either  hydrocarbon.  The  viscosity  of  caoutchouc  and 
balata  is  determined  at  such  concentration  that 
solutions  of  the  eucolloids  and  hemicolloids  are 
approximately  equally  viscous.  From  the  results  so 
obtained  the  specific  viscosity  of  a  unit  molar  solution 
is  calculated  on  the  assumption  that  it  increases 
proportionately  with  the  concentration.  For  an 
unfractionated  balata  the  mol.  wt.  51,000  is  deduced, 
whereas  for  caoutchoucs  of  greater  and  smaller 
solubilities  in  ether  the  values  52,000  and  73,000  are 
found.  H.  Wren. 

Dibydroperillamine  and  its  reaction  with 
nitrous  acid.  W.  W.  Williams  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  1573—1590). — The  preparation 
and  properties  of  dihydroperillamine,  C9H15-CH2*NH2, 
and  its  reaction  with  nitrous  acid  were  investigated. 

Perillaldehyde,  b.  p.  108-5 — 109°/12  mm.,  dg  0-9626, 
nf,  1-5064  (semicarbazone,  m.  p.  197°),  was  obtained 
from  the  essential  oil  of  Siler  trilobum,  Scop.,  and  the 
oxime,  m.  p.  100 — 101°,  transformed  into  the  nitrile  of 
perillic  acid,  b.  p.  116— 117°/11  mm.,  dig  0-9487,  »’,? 
1-4982,  by  heating  with  acetic  anhydride  and  fused 
sodium  acetate.  The  nitrile  was  reduced  by  sodium 
ethoxide,  when  dihydroperillamine  (I),  b.  p.  99 — 101°/ 
12  mm.,  nf>  1-4871,  was  obtained.  As  by-products,  a 
compound,  C^H^ON,  m.  p.  115 — 
116-5°,  was  obtained,  probably  the 
amine  oxide  ( hydrochloride ,  m.  p. 
127-5 — 128°).  Small  quantities  of 

two  further  compounds  which  could 

ruT.f’W  .fcm  not  ke  identified  were  isolated. 

2  2  Treatment  of  dihydroperillamine 

with  nitrous  acid  gave  a  mixture  of  alcohols  and  a 
hydrocarbon,  C10Hi6,  b.  p.  72 — 75°/18  mm.,  df?  0-8594, 
1-4769  ( nitrosochloride ,  m.  p.  68*5°),  possessing  two 
double  linkings  and  similar  to  fi-phellandrene.  The 
mixture  of  alcohols  was  fractionated,  and  was  found 


to  contain  :  (a)  a  tertiary  alcohol,  which  could  not  be 
isolated,  since  on  distillation  it  lost  water  to  give  the 
hydrocarbon  C10H18,  (b)  a  primary  alcohol;C10H17'OH, 
b.  p.109 — 113°/13  mm.,  df!  0-9401,  ?i'f,T-4878,  possessing 
one  double  linking,  which  on  oxidation  yielded  an 
aldehyde,  b.  p.  93 — 96°/12  mm.,  d%  0-9375,  1-4817 

(. semicarbazone ,  m.  p.  123 — 124°),  and  (1)  a  secondary 
alcohol,  b.  p.  104— 108°/13  mm.,  d™  0-9350,  ri$  1-4849, 
which  could  be  oxidised  to  a  ketone,  b.  p.  92 — 97°/12 
mm.,  d%,  0-9319,  nQ  1-4789.  A  mechanism  for  the 
formation  of  the  above  series  of  products  is  suggested. 

M.  Zvegintzov. 

Condensation  of  pulegone  with  aldehydes.  H. 
Thoms  and  K.  Soltner  (Arch.  Pharrn.,  1930,  268, 

157 — 166). — Attempts  to  condense  pulegone  with 
acetaldehyde,  zsobutaldehyde,  lieptaldehyde,  citro- 
nellal,  citral,  aa-diphenylbutaldol,  and  tetrahydro- 
cinnamaldehyde  were  unsuccessful.  Anisaldehyde 
and  pulegone  in  aqueous  alcohol  in  presence  of  sodium 
hydroxide  (cf.  Rupe  and  Schafer,  A.,  1928,  645)  give 
u-anisylideneptilegone,  b.  p.  230 — 232°/12  mm.,  which 
is  hydrogenated  in  presence  of  palladised  charcoal 
to  p-methoxybenzylmenthone,  b.  p.  161 — 163°/0-7  mm., 
d\l  1-023,  nD  1-5188.  Piperonylidenepulegone,  b.  p. 

218 — 220°/0-25  mm.,  reduced  similarly  to  3  :  <k-melhxyl- 
enedioxybenzylmenthone,  b.  p.  202— 204°/0-25  mm.,  d\'l 
1-1027,  nD  1-5300;  furfurylidenepulegone,  b.p.  168 — 
170°/0-25  mm.,  reduced  to  tetrahxjdro-<x-furfurxjl- 
menthone,  b.p.  160 — 162° /0-3  mm.,  d\l  1-0105,  na 

1- 4960;  and  cinnamylidenepulegone,  b.  p.  168—203°/ 

2- 3  mm.,  are  prepared  similarly.  The  last-named  was 
hydrogenated  on  one  occasion  to  y-phenxjlpropxjl- 
menthone,  b.  p.  160 — 165°/2  mm.,  d'J,  1-0154,  na  1-5398, 
but  subsequent  preparations  appeared  to  contain  a  ’ 
dihydrocinnamylidenementhone.  Some  derivatives  of 

ulegonylacetic  acid  (amide,  m.  p.  134 — 135°)  will  be 

escribed  in  full  later.  H.  E.  F.  Notton. 

Pinane  ;  determination  of  nopinene.  P.  Lepp 
[with  H.  Witgert]  (Ber.,  1930,  63 ,  [£],  411—416).— 
Catalytic  hydrogenation  of  (3-pinene  at  the  atmo¬ 
spheric  temperature  without  solvent  in  the  presence 
of  platinum  according  to  Fokin  and  Willstatter 
proceeds  normally,  yielding  pinane  identical  with  that 
derived  from  a-pinene.  There  is  no  reason  to  assume 
that  a  change  in  the  carbon  skeleton  of  pinene  occurs 
during  hydrogenation  or  to  doubt  the  homogeneity  of 
nopinene.  Repetition  of  the  work  of  Zelinski  and 
Levina  (A.,  1929,  450)  shows  that  the  hydrogenation 
of  nopinene  in  an  atmosphere  of  hydrogen  is  accom¬ 
panied  by  the  isomerisation  of  [5-  to  a-pinene  and  the 
production  of  p-cymene.  In  a  current  of  hydrogen 
reaction  proceeds  further,  giving  a  hydrocarbon 
C10H20,  b.  p.  166—167°  (corr.),  df‘ s  0-8286,  nf1 1-4476, 
which  is  not  regarded  as  p-menthane. 

Ozonisation  of  camphene  or  nopinene -  With  the  ^ 
9%  gas  in  aqueous  suspension  at  0°  or  in  the  absence  of 
solvent  (cf.  Escourrou,  A.,  1928,  1357)  is  accompanied 
by  slight  formation  of  carbon  dioxide  as  well  as  ozonide 
production  and  fission,  so  that  the  method  is  quantitat¬ 
ively  invalid.  Observation  of  the  index  of  refraction 
is  the  most  convenient  criterion  of  homogeneity  of 
nopinene  preparation.  H.  Wren. 

Certain  transformations  of  bornyl  chloride. 

1. 1.  Vanin  and  A.  A.  Tschernojarov  ( J.  Russ.  Phys. 


<yH2  QH2  ,j  j 
CH2CH„  1  1 
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Chem.  Soc.,  1929,  61,  2279— 2290).— When  heated 
with  nickel  carbonate  at  125 — 135°,  bomyl  chloride 
yields  camphene,  in.  p.  50°,  whilst  at  165— 175°  the 
reaction  gives  a  series  of  liquid  hydrocarbons,  C10Hje, 
of  various  b.  p.  Three  of  these,  forming  the  bulk  of 
the  product,  yield  esters  of  fsohorneol  when  heated 
with  acetic  and  sulphuric  acids  and  are  hence  “  liquid 
camphenes.”  They  are  being  investigated  further. 

T.  H.  Pope. 

Camphor  acetal.  A.  E.  Arbusov  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,.  61,  1595—1597;  cf.  A.,  1908, 
i,  555). — Earlier  experiments  on  the  preparation  of 
camphor  acetal  by  the  action  of  ethyl  orthoformate 
on  camphor  in  alcoholic  solution  have  been  repeated 
in  greater  detail.  The  acetal  is  colourless  and  has 
b.  p.  106711*5  mm.,  dg  0-9633,  [<*]„  +21-31°.  Careful 
fractionation  gives  rise  to  a  certain  quantity  of  acetal 
having  a  yellowcolour  and  a  characteristic  odourwliich, 
however,  disappears  on  keeping.  M.  Zvegintzov, 

a-Furylacetic  [furan-2-acetic]  acid  and  an 
interesting  isomerisation  in  the  furan  series.  T. 
Reichstein  (Ber„  1930, 63,  [J5],  749—754). — 2-Chloro- 
niethylfuran,  b.  p.  37°/15  mm.,  is  readily  obtained  by 
addition  of  a  mixture  of  furfuryl  alcohol,  pyridine,  and 
anhydrous  ether  to  well-cooled  thionyl  chloride  some¬ 
what  diluted  with  pentane.  It  is  converted  by 
aqueous  potassium  cyanide  into  a  mixture  of  (mainly) 
5-methyliuran-2-nitrile  and  2-furfurylacetonitrile, 
which  on  hydrolysis  yields  5-methylfuran-2-carboxylic 
acid,  m.  p.  109 — 110°  (corr.)  [described  by  Kimer  and 
Richter  (A.,  1929,  1458)  as  furan-2-acetic  acid),  and 
the  true  furan-2-acetic  acid,  m.  p,  67— 68-5°  (corr.) 
[corresponding  chloride,  b.  p.  about  65°/l  mm.; 
anilide,  m.  p.  84 — 85°  (corr.)].  The  structure  of 
the  last-named  acid  follows  from  its  formation  by 
treatment  of  2-furoylformic  acid,  b.  p.  105°/1  mm., 
m.  p.  97 — 98-5°  (corr.)  [cf.  Fischer  and  Brauns,  A., 
1913,  i,  501),  with  hydrazine  hydrate  and  sodium 
ethoxide. 

[By  M.  Kerschbaum.] — Sodium  2-furylglycidate 
is  converted  by  hydroxylamine  hydrochloride  into 
2-furylacetaldoxime,  b.  p.  75 — 77°/2  mm.,  m.  p. 
63°,  transformed  by  boiling  acetic  anhydride  into 
2-furylacetonitrile,  b.  p.  69 — 73°/10  mm.,  which  passes 
without  isomerisation  when  treated  with  ethyl-alcoholic 
hydrogen  chloride  or  potassium  hydroxide  into 
furan-2-acetic  acid,  m.  p.  67 — 68°.  The  acid  is  also 
obtained  by  the  action  of  silver  oxide  on  2-furylacetalde- 
hyde,  b.  p.  about  58°/10  mm.  [semicar bazone,  m.  p. 
131 — 132°  (corr.)],  obtained  from  sodium  2-furyl¬ 
glycidate  and  aqueous  oxalic  acid.  Methyl  2-furyl¬ 
glycidate,  b.  p.  about  95°/2  mm.,  and  ethyl  2-furyl¬ 
glycidate,  b.  p.  about  105°/2  mm.,  are  incidentally 
described. 

y-M ethyl- Ah-butenyl  bromide,  b.  p.  59 — 60°/60  mm., 
is  converted  through  the  cyanide  into  homogeneous 
y-methyl-Ah-pentenoic  acid,  b.  p.  83 — 85° /3  mm.,  106 — 
107°/14  mm.  [ chloride ,  b.  p.  about  55°/12  mm.; 
anilide,  m.  p.  105-5 — 106-5°  (corr.) ;  dibromide,  m.  p. 
102 — 103-5°  (corr.)],  hydrogenated  to  y-methyl- 

valeric  acid  [anilide,  m.  p.  121-5 — 113-5°  (corr.)]. 
h9-Butenyl  bromide,  analogously  but  in  poorer  yield, 
affords  A“-pentenoic  acid,  wandering  of  the  double 
lurking  taking  place  probably  during  the  protracted 


alkaline  hydrolysis.  In  both  cases  therefore  the  main 
change  is  normal.  H.  Wren. 

Syntheses  of  the  isoflavone,  .4-baptigenin.  E. 
Spath  and  E.  Lederer  (Ber.,  1930,  63,  [23],  743 — 
748;  cf;  Spath  and  Schmidt,  A.,  1929,  1458).— 3  :  4- 
Methylenedioxyphenylmethyicarbinol  is  oxidised  by 
potassium  dichromate  and  sulphuric  acid  to  aceto- 
piperone,  m.  p.  81°,  which  is  transformed  by  bromine 
in  glacial  acetic  acid  under  the  influence  of  the  light 
from  a  quartz  lamp  into  ca-bromoacetopiperone,  m.  p. 
86—87°,  oxidised  to  piperonylic  acid.  With  resorcinol 
and  sodium  hydroxide  in  aqueous  acetone  the  bromo- 
compound  affords  to-m -hydroxyphenylacetopiperone, 
m.  p.  140 — 141°.  Transformation  of  the  ketone 
into  the  corresponding  cyanohydrin  does  not  proceed 
smoothly,  hut  the  crude  product,  after  treatment 
according  to  Hoesch,  gives  unchanged  ketone  and 
0-baptigenin,  m.  p.  296 — 298°,  when  sublimed  in  a 
high  vacuum.  The  methyl  ether,  m.  p.  179 — 180°,  from 
the  synthetic  product  is  identical  with  that  of  the 
natural  substance ;  it  is  also  derived  from  o-m -meth- 
oxyphenylacetopiperone,  m.  p.  106 — 107°. 

-//-Baptigenetin  is  condensed  with  ethyl  formate  and 
sodium  followed  by  treatment  of  the  product  with 
alcohol  and  fuming  hydrochloric  acid  and  sublimation 
in  a  high  vacuum  into  i/t-baptigenin  mixed  with 
unchanged  ketone.  The  constitution  I  is  confirmed 


oh/Noh 

IJcO’CHg'CgHjlOaCHg 


for  ^-baptigenetin  by  removal  of  the  methylenedioxy- 
group  from  its  dimethyl  ether  by  phloroglucinol  and 
sulphuric  acid  followed  by  oxidation  of  the  resulting 
material  to  2  :  4-dimethoxybenzoic  acid. 

H.  Wren. 

Synthesis  of  methysticin.  W.  Lampe  and  Z. 
Sandrowski  (Rocz.  Chem.,  1930,  10,  199 — 210).— 
Ethyl  y-cinnamoyl-y-carbethoxyacctoacetate,  m.  p.  45 — 
47°  ( copper  salt,  m.  p.  135 — 137°),  is  prepared  by 
condensing  cinnamoyl  chloride  with  ethyl  sodio- 
acetoiiedicarboxylate ;  the  corresponding  free  acid, 
m.  p.  88 — 90°,  is  converted  by  sulphuric  acid -into 
Q-styryl-5-carbelkoxypyronone,  m.  p.  158 — 160°  ( acetyl 
derivative,  m.  p.  124 — 126°) ;  this,  on  hydrolysis,  gives 
Q-styryl-5-carboxypyronone,  m.  p.  203°  (decomp.). 
All  attempts  to  eliminate  the  carboxyl  group,  with  the 
object  of  synthesising  methysticin  from  6-styryl- 
pyronone,  proved  unsuccessful.  An  attempted  syn¬ 
thesis  of  6-(3'  :  4'-methylenedioxystyrvl)pyronone  was 
for  the  same  reason  unsuccessful.  Ethyl  y-piperonyl- 
acryloyl-y-carbethoxyacetoacetate,  in.  p.  100 — 102° 
(prepared  by  condensing  piperonylaeryloyl  chloride 
with  ethyl  sodioacetonedicarboxylate),  and  acetic 
anhydride  give  6-(3  :  i-metkylenedioxystyryl)-5-carb- 
cthoxyA-acetylpyronone,  m.  p.  197— 199°,  which 
affords  on  alkaline  hydrolysis  6- (3  :  i-methylenedioxy- 
styryl)-5-carbethoxypyrono?ie,  m.  p.  165 — 168°,  together 
with  the  corresponding  5-car  boxy -derivative,  m.  p. 
225°  (decomp.).  The  carbethoxy-derivative  is  hydro¬ 
genated  in  presence  of  palladium  to  6- (3  :  4 -methylene- 
dioxyphenylethyl)-5-carbethoxypyronone,  m.  p.  106 — 
108°,  whilst,  under  similar  conditions,  the  free  acid 
gives  the  corresponding  carboxp -derivative,  m.  p.  195°. 

R.  Truszkowski. 
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Substituted  diaryl  ethers.  III.  New  syn¬ 
thesis  of  substituted  xanthhydrols.  J.  Reilly 
and  P.  J.  Drumm  (J.C.S.,  1930,  455 — 458). — The  pro¬ 
duct  obtained  by  the  condensation  of  di-p-tolyl  ether 
with  benzoyl  chloride  in  the  presence  of  aluminium 
chloride  is  not  a  ketone  as  previously  described  (A., 
192S,  63),  but  the  isomeric  9-phenyl-2  :  7-dimethyl- 
xanthhydrol,  identical  with  a  specimen  obtained  by 
the  action  of  magnesium  phenyl  bromide  on  2  :  7-di- 
mcthylxanthone.  The  xanthhydrol  is  converted  by 
the  action  of  diethylaniline  in  boiling  acetic  acid  into 
4' -diethylamino-9  :  Q-diphenyl-2  :  7 -dimelhylxanihen, 
m.  p.  183 — 184°,  by  the  action  of  dry  hydrogen 
chloride  in  ether  (containing  a  few  drops  of  acetyl 
chloride)  into  the  chloride  hydrochloride,  m.  p.  147 — 
149°,  which  loses  1  mol.  of  hydrogen  chloride  at  130°, 
giving  an  unstable  chloride  ( ferrichloride ,  m.  p.  181°), 
and  by  bromine  in  acetic  acid  on  its  solution  in  acetic 
acid  saturated  with  hydrogen  bromide,  into  a  tri- 
bromide,  m.  p.  145 — 146°  (decomp.).  Reduction  of 
9-phenyl-2  : 7-dimethylxanthhydrol  with  zinc  dust 
and  80%  acetic  acid  (or  by  formic  acid  or  acetic  acid 
alone,  unless  absolutely  pure)  gives  9-phenyl-2  :  7-di- 
methylxanthen,  identical  with  a  specimen  obtained  by 
Feuerstein  and  Lipp  (A.,  1902,  i,  768),  which  is  re¬ 
oxidised  to  the  xanthhydrol  with  lead  peroxide  in  hot 
80%  acetic  acid,  J.  W.  Baker. 

Bivalency  of  carbon.  III.  Experiments  on 
xanthhydrol,  dixanthhydryl  ether,  and  xanth- 
hydryl  chloride.  F.  G.  Kny-Jones  and  A.  M. 
Ward  (J.C.S.,  1930,  535— 542).— Xanthhydryl 

chloride  [best  prepared  by  the  action  of  thionyl 
chloride  on  xanthhydrol  or  its  ether  in  boiling  light 
petroleum  (b.  p.  40 — 60°)]  is  instantly  decomposed  at 
the  ordinary  temperature  by  anhydrous  alcohol  into 
xanthen  (main  product)  and  xanthone,  and  by 
trituration  with  water  for  0-5  hr.  into  the  same  pro¬ 
ducts,  together  with  some  xanthhydrol.  Xanth¬ 
hydrol,  which  is  stable  to  boiling  0-lJV-sodium 
hydroxide,  is  readily  decomposed  (5  min.)  by  boiling 
OTiY-aqueous  hydrochloric  acid  (and  with  increasing 
hydrochloric  acid  concentration  up  to  5 A7),  and  more 
slowly  (1  hr.)  by  boiling  0-05AT-alcoholic  hydrogen 
chloride,  into  xanthen  and  xanthone.  Xanthhydryl 
ether  (best  prepared  by  heating  moist  xanthhydrol  at 
150—155°  and  finally  at  175°,  extraction  of  the  pro¬ 
duct  with  spirit,  and  crystallisation  from  xylene), 
m.  p.  219°  (Meyer  and  Saul,  A.,  1893,  i,  471,  whose 
method  of  preparation  gives  incomplete  conversion, 
give  m.  p.  200°),  is  similarly  decomposed  by  short 
boiling  (0-5  hr.)  with  0-lA7-aqueous  hydrochloric  acid, 
and  dissolves  readily  in  0-05A7-alcoholic  hydrogen 
chloride  with  conversion  into  xanthhydrol.  Xanth¬ 
hydrol,  its  chloride  and  ether,  are  therefore  far  more 
reactive  than  bcnzhvdrol,  dibenzhydryl  ether,  and 
diphcnylchloromethane,  and  a  general  comparison  of 
these  reactions  with  those  of  the  systems  CHR'R"C1 
and  CR'R"R'"G1  suggests  that  the  decompositions 
H 

involve  an  ionisation  mechanism,  yr\  wrl 

CllR— ()— CR — > 

ch2r+rc:o  (r=o<o6h‘>)-  rather  than  one 

involving  bivalent  carbon,  since  xanthhydrol  deriv¬ 


atives  exhibit  certain  reactions  which  in  the  triphcnyl- 
methane  series  have  been  regarded  as  evidence  of  the 
formation  of  ions.  Thus  dixanthhydryl  ether  in 
chloroform  solution  gives  a  precipitate  of  Prussian- 
blue  when  shaken  with  an  aqueous  solution  of 
potassium  ferricyanide  and  ferrous  chloride  (cf. 
Conant  and  Evans,  A.,  1929,  934;  Conant  and  Sloan, 
A.,  1924,  i,  304),  whilst  in  all  the  above  experiments 
with  hydrochloric  acid  a  yellowish-green  colour  is 
first  developed  and  subsequently  disappears  (cf. 
Boyd  and  Hardy,  A.,  192S,  516).  J.  W.  Baker. 


lOMe 


Colloidal  phenoxides.  II.  Phenanthraxanth- 
ones.  W.  Baker  (J.C.S.,  1930,  261 — 268). — A  con¬ 
tinuation  of  the  attempts  to  prepare  a  y-pyrone  which 
will  give  a  fluorescent  gel  when  dissolved  in  alkali 
hydroxide  (cf.  this  vol.,  217).  Nitration  of  7-meth- 
oxy-3-phenyl-2  -  (3  :  4  -  dimethoxyphenyl)benzo-y  -  pyr- 
one  with  nitric  and  acetic  acids  affords  7 -methoxy-Z- 
j)henyl-2-(6-nilro-3  : 4-dimelhoxyphenyl)benzo-y-pyrone, 
m.  p.  222°,  reduced  by  tin  and  alcoholic  hydrochloric 
acid  to  the  corresponding  amino-compound,  m.  p.  208° 
[chlorostannale,  m.  p.  240°  (decomp.)  after  darkening 
at  200°;  hydrochloride,  loses  hydrogen  chloride  at 
100°].  Dissolution  of  this  base  in  methyl-alcoholic 
sulphuric  acid,  diazotisation,  and  subsequent  boiling 
gives  6:7:  \Q-trimethoxyphenantlimxanthone  (I),  m.  p. 

232 — 233°,  demethyl- 

ated  to  the  6  :  7  :  10- 
trihydroxy  -  derivative 
(+EtOH),  m.  p. 
318 — 319°  with  much 
darkening,  by  boiling 
with  acetic  and  hydro- 
bromic  (d  1*5)  acids. 
Hydrolysis  of  the  pro¬ 
duct  formed  from  2  : 4-dihydroxyphenyl  benzyl 
ketone,  o-nitrobenzoic  anhydride  (modified  method  ,  of 
preparation  given),  and  sodium  o-nitrobenzoate  at 
153°  with  alcoholic  potassium  hydroxide  furnishes 
7  -  hydroxy  -  3 -phenyl  -  2  -  o  -  nitrophenylbenzo  -  y  -  pyrone, 
m.  p.  268°.  The  methyl  ether,  m.  p.  183°,  of  this  is 
reduced  to  7 -methoxy-Z-phenyl-2-o-aminophenylbenzo- 
y-pyrone,  m.  p.  213°,  converted  as  above  into  10- 
methoxypheTumthraxanthone,  m.  p.  248 — 249°.  Deme- 
thylation  of  this  yields  lQ-hydroxyphenanlhra- 
xanthone,  m.  p.  325 — 326°  with  slight  darkening 
{acetyl  derivative,  m.  p.  234 — 235°),  which  on  dis¬ 
solution  in  sodium  hydroxide  gives  an  unstable  gel 
possessing  no  marked  fluorescence. 

The  Hoesch  condensation  of  resorcinol  and  o-nitro- 
phenylacetonitrile  gives  2  :  4-dihydroxyphenyl  o-nitro- 
benzyl  ketone,  m.  p.  159 — 161°,  converted  by  treatment 
with  benzoic  anhydride  and  sodium  benzoate  at  180 — 
190°  and  subsequent  hydrolysis  into  7 -hydroxy -2- 
phenyl-3-o-nitrophenylbenzo-y-pyrone‘,  m.  p.  267°. 
Reduction  of  the  methyl  ether,  m.  p.  178°,  of  this 
pyrone  furnishes  an  amorphous  product  showing  some 
of  the  properties  of  a  .  secondary  amine. 

H.  Burton. 

Determination  of  the  configuration  of  2  :  6-di- 
phenylpenthian-4-one.  F.  Arndt  and  E.  Schau- 
der  (Ber.,  1930,  63,  [73],  313— 316).— The  A  form  of 
2  :  6-diphen3dpenthian-4-one,  m.  p.  113 — 114°  (Arndt, 
Nachtwey,  and  Pusch,  A.,  1925,  i,  1307 ;  for  nomen- 
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clature  see  Bennett  and  Scorah,  A,,  1927,  228),  is  con¬ 
verted  by  magnesium  methyl  bromide  into  a  mixture 
of  the  two  varieties  of  2  :  Q-diphenyl-i-methylpcnthian- 
4:-ol,  m.  p.  90 — 91°,  and  173°,  respectively,  trans¬ 
formed  by  phosphoric  oxide  in  presence  of  boiling  light 
petroleum  into  ( ?)  2  :  6  -  diphenyl  -4-methyl-Aa  -penth  iene , 
m.  p.  83 — 84°.  2 : 6-Diphenylpenthian-4-one  B, 
m.  p.  87 — SS°,  is  transformed  by  magnesium  methyl 
bromide  into  a  non-crystalline  material,  converted  by 
phosphoric  oxide  into  an  isomeric  diphenylmethyl- 
penthiene,  m.  p.  74 — 75°.  The  cis-  and  trans-con- 
figurations  are  therefore  assigned  respectively  to  the 
ketones,  m.  p.  113 — 114°  and  S7 — SS°.  Reduction  of 
the  compound  of  m.  p.  113 — 114°  with  amalgamated 
zinc  and  concentrated  hydrochloric  acid  affords  cis- 
2  :  Q-diphenylpenthian,  m.  p.  98°;  trans-2  :  6 -diphenyl- 
penthian,  m.  p.  142°,  is  obtained  similarly  from  the 
ketone  of  m.  p.  87 — SS°.  H.  When. 

Derivatives  of  2-keto-l  :  2-dihydrothionaphthen 
SS-dioxide.  A.  Cohen  and  S.  Smiles  (J.C.S., 
1930,  406 — 414). — A  satisfactory  synthesis  of  these 
derivatives,  CGH4<^gj^>CHR  (I),  consists  in  the 
action  of  alcoholic  sodium  ethoxide  on  sulphone  esters 
CH2R'C02-CfiHj-S02-CH2R  (II)  (prepared  by  the  action 
of  an  alkali  o-carboxybenzenesulphinate  on  the 
appropriate  halogeno-derivative)  or  by  direct  action 
of  sodium  ethoxide  on  the  ethyl  ester  of  the  sulphone 
acid  C6H4(S02-CH2R)-C02H  (III),  in  which  case 
admixture  of  the  product  with  the  ether 
C0H4<g^^>CR  is  avoided.  Thus  are  obtained: 
phenacyl-o-carbophenacylphenylsulplxone  (II,  R=Bz), 
m.  p.  .  164°;  o-carboxyphenylbenzylsulphone  (III, 
R=Ph),  m.  p.  126 — 128°  ( potassium  salt);  o-nitro- 
benzyl  ester,  m.  p.  156°  (II,  R=o-N02'CGH4),  of 
o-carboxyphenyl-o-nitrobenzylsulphone ;  ethylenedi- 
o-carboxyphenylsulphone  (lit,  R=CH2),  m.  p.  250° 
(ethyl ester,  m.  p.  150°);  2-keto-l-benzoyl-  (I,  R=Bz), 
m.  p.  188°  [also  by  oxidation  of  the  corresponding 
1  :  2-dihydrothionaphthen  with  30%  hydrogen  per¬ 
oxide;  l-6ro??io-derivative,  m.  p.  168°;  diphenyl- 
hydrazone,  m.  p.  243° ;  converted  by  1  mol.  of 
alcoholic  phenylhydrazine  into  1  :  Z-diphenylthio- 

naphthapyrazole  5  : 5-dioxide,  g^i-^.cPh^^>  ra-  P- 
225°,  and  by  boiling  acetic  anhydride  and  boroacetic 

CcH4-COB(OAc)2 

anhydride  into  the  borodiacetate,  |  ||  \  , 

so2-c-cPh:o 

m.  p.  220°  (decomp.),  readily  decomposed  by  cold 
water],  2-keto-l-jdienyl-  (I,  R=Ph),  m.  p.  174° 
( 1  -6romo-derivative,  m.  p.  170°;  also  obtained, 
together  with  the  benzyl  ether,  m.  p.  146°,  of  2-hydr¬ 
oxy-  1  -phenylthionaphthen  (SS-dioxide  by  the  action 
of  sodium  ethoxide  on  the  product  of  the  interaction  of 
potassium  o-carboxybenzenesulphinate  and  benzyl 
chloride) ;  2-keto-l-acetyl-  (I,  R=Ac),  m.  p.  164°  (mono- 
phenylhydrazone,  in.  p.  210°,  dehydrated  by  acetic 
acid  containing  a  few  drops  of  sulphuric  acid  at  90° 
to  l-phenyl-'S-mc.thylthionaphtJiapyrazole  5  :  5 -dioxide, 
m.  p.  1S0°) ;  2-keto-l-o-nitrophenyl-  (I,R=o-N02*CGH4), 
ni.  p.  1S7°  (reduced  by  zinc  dust  and  acetic  acid  to 
'hionaphthindole  dioxide,  g;  >  m-  P-  220°), 


-1  : 2-dihydrothionaphthen  SS-dioxide.  Reduction 
of  the  corresponding  1-p-nitrophenyl  derivative  (A., 
1929,  62 ;  l-6ro??io-deriyative,  m..  p.  155°)  with 
alkaline  sodium  hyposulphite  yields  the  unstable 
2-keto-l -p-aminophenyl- 1  :  2-dihydrothionaphthen  SS- 
dioxide,  m.  p.  about  180°  (acetyl  derivative,  m.  p.  226°). 
The  presence  of  a  substituent  in  the  1 -position  greatly 
increases  the  stability  of  the  thionaphthen  dioxide  ring 
and  most  of  the  above  derivatives  are  stable  to  hot 
aqueous  sodium  hydroxide.  The  bromo-derivatives 
described  above  are  obtained  by  direct  bromination 
in  acetic  acid,  with  the  exception  of  the  parent  2-keto- 
1  : 2-dihydrothionaphthen  87?-dioxide  which  yields 
the  1  :  l-df&rowio-derivative,  m.  p.  148°.  The  l-bromo- 
derivative,  m.  p.  149 — 150°,  is  obtained  by  bromin¬ 
ation  of  the  corresponding  1-carboxy-derivative 
(Feist,  A.,  1926,  74)  and  elimination  of  carbon  dioxide. 
The  bromine  in  all  these  derivatives  is  readily  removed 
as  hypobromite  by  the  action  of  alkali  hydroxides. 
2-Keto-l-phenyl-l  :  2-dihydrothionaphthen  iS$ -di¬ 

oxide  is  converted  by  the  action  of  either  concentrated 
hydrochloric  acid  and  ethyl  nitrite  at  90°,  or  of  a 
mixture  of  chromic  and  acetic  acids,  into  the  1 -oxide, 
[c6h4<Jo  >CPh']0°>  ra-  P-  220°>  but  an  excess  of 
nitrous  acid  converts  2-keto-l  :  2-dihydrothionaphthen 
<S,jS'-dioxide  into  the  Jiitroso-oximino-denvutive,  m.  p. 
173°,  formed  by  complete  replacement  of  the  1 -hydro¬ 
gen  atoms,  and  containing  the  group 
>C(NO)-N(OH)-C(NO)<.  The  1-benzoyl  compound 
is  not  attacked  by  nitrous  acid,  but  the  1  ^-amino- 
phenyl  derivative  is  converted  into  a  substance  to 
which  the  constitution  2-keto-l-p-quino-l  :  2-dihydro¬ 
thionaphthen  SS -dioxide  hydroxide, 
[c6H4<gQ2>C:C6H4:0— >hJoH,  decomp.  123° 
(cliloroplatinate ;  ferrichloride),  is  assigned.  The  boro¬ 
diacetate  of  2 -keto-11.- benzoyl -1  :  2-dihvdrothio- 

naphthen  is  only  slowly  decomposed  by  boiling  water. 

J.  W.  Baker. 

5  -  Halogeno  -  3  -  meth.ylhydroxythionaph.th.ens 
[6-halogeno-4-methylthioindoxyls].  I.  G.  Far- 
benind.— See  B.,  1930,  362. 


Imide  and  amide  chlorides  of  non-aromatic 
acids.  V.  J.  von  Braun  and  A.  Heymons  (Ber., 
1930,  63,  [2J],  502—507:  cf.  this  vol.,  466).— The 
conversion  of  acid  amides  CH2R*CO,NHR'  and 
CHR2-CO-NHR'  (in  which  It  and  R'  are  aliphatic  or 
aromatic  residues)  by  an  excess  of  phosphorus  penta- 
chloride  into  stable  imide  chlorides  hydrolysable  to 
chlorinated  acids  (cf.  A.,  1927,  547)  can  also  be  effected 
when  R  and  R'  are  united  to  form  a  ring.  Piperidone 
is  converted  bv  3  mols.  of  phosphorus  pentachloride  in 
xylene  at  a  final  temperature  of  140°  into  the  imide. 


chloride,  [CH,]3<^j2>C-C1,  m.  p.  27°,  very  readily 
transformed  by  water  into  3 : 3-dich!oropiperidone, 
m.  p.  166°.  The  last-named  compound  is  converted 
by  evaporation  with  concentrated  hydrochloric  acid 
into  aa -dichloro-S-aminovaleric  acid  hydrochloride, 
m.  p.  183°  (aa-dichloro-8-benzamidovaleric  acid,  m.  p. 
152°),  converted  by  boiling  alcohol  into  a  compound, 
C5H902NC12,  m.  p.  200°.  e-Leucinelactam  is  con¬ 
verted  by  phosphorus  pentachloride  and  treatment  of 
the  product  with  water  into  3 :  ‘i-dichloroleucine- 


lactam,  m.  p.  125°  (yield  30 — 40%),  converted  by 
hydrochloric  acid  into  oxi-dichloro-z-amvnohexoic  acid 
hydrochloride,  m.  p.  191°.  Much  less  favourable 
results  are  obtained  with  pyrrolidone,  which,  after 
treatment  as  outlined  above,  gives  3  :  3 -dichloro- 
pyrrolidone,  m.  p.  132°,  in  very  small  yield. 

The  product  obtained  by  the  action  of  concentrated 
sulphuric  acid  on  o-mothylcycZohexanoneoxime  (Wal- 
lach,  A.,  1906,  i,  514)  is  identified  as  the  lactam, 
since  it  is  converted  by  suc¬ 
cessive  treatment  with  phosphorus  pentachloride  and 
water  into  the  dichloro-derivative,  C7HnONCl2,  m.  p. 
133 — 135°,  and  thence  into  the  hydrochloride  of  the 
chlorinated  amino-acid,  C7H140,NC13,  m.  p.  151° 
after  softening  at  148°.  The  lactam  is  also  produced 
from  o-methylcycfohexanone  and  azoimide  together 
with  the  tetrazole  derivative,  C7H12N4,  b.  p.  about 
185°/15  mm.,  m.  p.  32°.  “  H.  Wren.  . 

Modification  of  Gattermann’s  method  for  the 
preparation  of  phenol-  and  pyrrole-aldehydes, 

C.  I).  Nenitzesou  and  D.  Isacesoct  (Bui.  Soc.  Chim. 
Romania,  1929,11, 135 — 139). — The  phenol  or  pyrrole, 
and  an  excess  of  formamide  or  formanilide,  is  treated 
in  absolute  ether  with  phosphorus  oxychloride.  With 
formamide  the  aldimine  hydrochloride  is  precipitated, 
and  with  formanilide  that  of  the  aldehyde  anil.  These 
are  hydrolysed  to  the  aldehyde.  In  some  cases  the 
hydrochlorides  arc  converted  into  free  base  before 
hydrolysis.  The  formamide  method  with  resorcinol 
and  the  formanilide  method  with  2 : 4-dimethyl- 
pyrrole  yield  resorcylaldehyde,  m.  p.  134 — 135°,  and 
3  :  5-dimethylpyrrole-2-aldehyde,  m.  p.  90°,  respec¬ 
tively.  Ethyl  2  :  5-dimethylpyrrole-3-carboxylate 
(formanilide)  gives  Z-carbethoxy-2  :  5-dimethyljnyrrole- 
4 -aldehyde  anil  hydrochloride,  m.  p.  221°.  The  base 
with  boiling  water  gives  the  aldehyde,  m.  p.  151°. 
Similarly,  from  ethyl  3  :  5-dimethylpyrrole-4-carb- 
oxylate  [  ?]  the  2-aldehyde,  m.  p.  145°,  is  formed  in 
good  yield.  3  : 5-Dimethylpyrrole,  its  2-carb- 
ethoxy-derivative  (but  see  above),  and  2-methyl- 
indole  give  only  complex,  insoluble  substances. 

H.  A.  PlGGOTT. 

Syntheses  by  means  of  magnesylpyrroles. 
Series  II.  XIII.  Reactions  with  phthalyl 
chloride  and  with  phthalic  anhydride.  B.  Oddo 
and  C.  Tojtoli  (Gazzetta,  1930,  60,  3— -13).— Unlike 
other  magnesylindoles,  magnesyl-3-methylindoles  give 
mainly  A-substituted  derivatives  when  they  react 
with  phthalyl  chloride  or  phthalic  anhydride. 
3-Methylindole-l-phthalein  lactoid, 

CCKy^C: ^CMej  ,  m.  p.  216°,  formed 
in  almost  theoretical  yield  when  phthalyl  chloride  and 
magnesylskatole  interact,  is  accompanied  by  a  small 
proportion  of  Z-methylindole-2-phihalein, 

CO<°(5^>C:[-C<^>C0H4]2,  m.  p.  185-190°. 
The  interaction  of  magnesylskatole  and  phthalic  anhy¬ 
dride  gives  T$-{2-methylindolyl)hydroxyhydrophthalide, 

C0<&^-4>C(°H)-N<^CI  >CMe>  m-  P-  211°.  whilst 
that  of  magnesylindole  and  phthalic  anhydride  yields 
2-indolidenephenylcarbinol-o-carboxylic  acid  (I),  m.  p. 


155-5°,  and  3-indolidenephenylcarbinol-o-carboxylic 
acid  (II),  m.  p.  179-5°,  which  are  the  products  of 
hydrolysis  of  the  corresponding  phthalides. 


Syntheses  by  means  of  magnesylpyrroles. 
Series  II.  XIV.  Reactions  between  magnesyl¬ 
pyrroles  and  ketones.  B.  Oddo  and  L.  Perotti 
(Gazzetta,  1930,  60,  13— 21).— The  interaction  of 
acetone  and  magnesylpyrrole  gives  principally  di- 

NHl 


pyrrylphenylmethylmethane, 


_  CMePh,  m.  p. 


232°,  together 
NH 


jP>Me 


_ /-J, 

i  p  yrrylphenylmethylcarb  inol, 
p.  264 — 265°,  which  gives 
>C:CPhMe,  as 


hydrochloride  when  dry  hydrogen  chloride  is  passed 
through  its  ethereal  solution.  Condensation  of  aceto¬ 
phenone  with  magnesyl-2-methylindole  gives  only 
di-2-methijlindylphenylmethylmethane, 


(X/^ 


CPhMe,  m.  p.  130—132°.  Mag¬ 


nesylindole  and  acetone  give  di-3-indolyldimethyl- 
methane  (cf.  Scholtz,  A.,  1913,  i,  520;  Majima  and 
Kotake,  A.,  1923,  i,  150) ;  magnesyl-2-methylindole 
and  acetone,  di-2-methylindyldimethylmethane, 
m.  p.  197°  (cf.  Scholtz,  loc.  cit.) ;  magnesyl-2-methyl- 
indole  and  dipropyl  ketone,  di-2-methylindyldipropyl- 


methane,  CPr2;(C9H7.'NH)2,  m.  p.  222°;  and  mag- 
nesyl-2-methylindole  and  methyl  p-tolyl  ketone,  di- 
2-melhi/lindyl-n-tolylmethylmethane, 
C6H4Me-CMe:(C9H7-NH),,  m.  p.  187°. 

T.  H.  Pope. 


Reactions  of  magnesium  pyrryl  and  indolyl 
compounds.  C.  D.  Neritzescu  (Bui.  Soc.  Chim. 
Romania,  1929,  11,  130 — 134). — Magnesium  pyrryl 
compounds  and  Michler’s  ketone  give  violet-red  dyes 
not  isolated  on  account  of  their  high  solubility.  They 
are  turned  yellow  by  alkalis,  but  regain  their  colour 
on  treatment  with  acids.  The  corresponding  indolyl 
compounds  give  no  trace  of  colour.  N -Formylpiperid- 
ine  and  magnesium  2  :  4-dimethylpyrryl  bromide  do 
not  give  the  expected  aldehyde,  but  N-(di-2  : 4- 
dimetliylpyrryl-5-methyl)piperidine,  m.  p.  133°.  This 
when  heated  alone  or  with  acids  gives  piperidine 
and  the  orange-yellow  dye,  bis-(2  :  4-dimethylpyrryl)- 
methane,  m.  p.  117°  (cf.  A.,  1915,  i,  309)  [hydrochloride, 
dark  orange,  m.  p.  227°  (blackens  208°)].  With 
formyl  derivatives  of  less  basic  amines  the  dye  is 
obtained  direct,  but  not  in  a  pure  state.  A  slight 
reaction  only  is  observed  with  the  magnesium  com- 
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pounds  of  indole  and  2-methylindole.  From  a 
consideration  of  these  and  previously  known  reactions 
in  this  series,  particularly  the  reaction  with  Michler’s 
ketone  (of.  Gilman  and  Schulze,  A.,  1925,  ii,  1011; 
1928,  160;  Gilman  and  Heck,  A.,  1929,  303),  it 
might  be  assumed  that  in  the  pyrrole  series  the 
magnesium  is  attached  to  carbon  and  in  the  indole 
series  to  nitrogen.  The  author,  however,  considers 
that  they  are  A-derivatives  in  every  case,  the  difference 
being  one  of  reactivity.  The  reaction  with  Michler’s 
ketone  then  loses  its  value  as  a  reagent  for  C- 
magnesium  compounds.  H.  A.  Piggott. 

Preparation  of  3  : 5-dimethylpyridine  and 
2:3:  5-trimethylpyridine.  (Mlle.)  M.  P.  Opar¬ 
ina  (J.  Russ.  Pliys.  Chcm.  Soc.,  1929,  61,  2001— 
2010). — Condensation  of  propaldehyde  with  ammonia 
in  presence  of  alumina  yields,  as  secondary  product, 
a  small  proportion  of  3  : 5-dimethylpyridine  (cf . 
Tschitschibabin  and  Oparina,  A.,  1923,  i,  1123), 
which  may  result  from  the  condensation  with  am¬ 
monia  of  propaldehyde  (2  mols.)  and  formaldehyde 
(1  mol.),  the  latter  being  formed  from  the  prop¬ 
aldehyde  at  the  high  temperature  of  the  reaction. 
Actually  condensation  of  propaldehyde  (2  mols.)  with 
diethylformal  (1  mol.)  gives  3 : 5-dimethylpyridine 
as  principal  product,  together  with  3 : 5-lutidine, 
pyridine,  (3-picoline,  3 : 4-dimethylpyridine,  and  a 
base. giving  a  picrate,  m.  p.  183°.  The  formation  of 
pyridine  and  [3-picoline  in  this  reaction  is  explained 
by  the  presence  of  admixed  acetaldehyde  in  the 
propaldehyde.  The  picrate,  m.  p.  183°,  proves  to  be 
that  of  2  :  3  :  5-trimethylpyridine,  b.  p.  182 — 183-3° 
(uncorr.),  obtainable  from  low-temperature  tar  and 
(1)  by  the  condensation  of  propaldehyde  (2  mols.) 
and  acetaldehyde  (1  mol.)  with  ammonia  in  presence 
of  alumina,  or  (2)  by  the  action  of  methyl  iodide  on 
3  :  5-dimethylpyridine,  no  3:4:  5-trimethylpyridine 
being  formed  in  either  case.  On  oxidation  with 
dilute  permanganate  solution,  tills  base  gives  pyridine- 
2:3:  5-tricarboxylic  acid  as  final  product,  but  if 
insufficient  permanganate  is  used,  a  mixture  of 
2  : 5-dimethylpyridine-3-carboxylic  acid,  m.  p.  185 — 
186°,  and  2  : 3-dimethylpyridine-5-carbc>xylic  acid, 
m.  p.  195—197°,  is  obtained.  T.  H.  Pope. 

2-Methyl -5-isopropylpyri dine.  (Mlle.)  M.  P. 
Oparina  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
2011—2015). — Treatment  of  5-acetyl-2-methylpyr- 
idine  (cf.  Benary  and  Psille,  A.,  1924,  i,  872)  or  ethyl 
2-methylpyridine-5-carboxylate  with  magnesium 
methyl  iodide  yields  2-methylpyridine-5-dimethyl- 
carbmol,  C5H3NMe-CMe2-OH,  m.  p.  57— 58°,  b.  p. 
138 — 140°/15  mm.,  which,  on  reduction  with 
hydriodic  acid  and  red  phosphorus,  gives  2-methyl- 
5-iso propylpyridine,  b.  p.  190 — 191°,  d°4  0-9237, 
df  0-9114;  the  picrate  of  this  base  has  m.  p.  167-5° 
(cf.  Curtius  and  Bertho,  A.,  1926,  509)  and  the  ciiloro- 
platinate,  m.  p.  137—138°  or  93—94°  (+ H20),  has 
the  normal  composition,  (C8H14NCl)2PtCI4. 

T.  H.  Pope. 

Reactivity  of  halogen  atoms  in  compounds  of 
the  pyridine  series.  I.  Halides  of  2-stilhazole. 
J.  W.  Blood  and  B.  D.  Shaw  (J.C.S.,  1930,  504 — 
507). — Treatment  of  2-stilhazole  (2-styrylpyridine) 
dibromide,  m.  p.  172°  (lit.  166 — 167°),  with  pyridine, 


alcoholic  potassium  iodide,  hydriodic  acid,  or  phenol 
affords  2-stilbazole  [hydrobromide  -{-H20,  m.  p. 
(anhydrous)  188 — 189°;  hydriodide  -f-2H30,  m.  p. 
(anhydrous)  182 — 184°].  2-Stilbazole  is  also  formed 
when  the  quantity  of  reagent  is  equivalent  to  one 
bromine  atom,  indicating  that  replacement  of  one 
bromine  atom  with  hydrogen  and  subsequent  loss  of 
hydrogen  bromide  occur.  With  piperidine  or  alcoholic 
sodium  ethoxide,  bromostilbazole,  m.  p.  74 — 75°,  is 
obtained.  Alcoholic  potassium  hydroxide  solution  at 
the  ordinary  temperature  produces  9%  of  stilbazole 
and  50%  of  bromostilbazole.  Small  amounts  of  oily 
products,  which  solidify  on  keeping,  are  also  formed. 
Similar  results  are  found  using  stilbazole  dichloridc, 
m.  p.  153 — 154°,  obtained  together  with  the  'tetra¬ 
chloride,  m.  p.  180 — 181°,  from  equimolecular  amounts 
of  2-stilbazole  and  chlorine  in  carbon  tetrachloride. 
Chloroslilbazole  has  m.  p.  63°.  H.  Burton. 

Constitution  of  so-called  “  4-pyridones.”  F. 
Arndt  and  A.  Kalischek  (Ber.,  1930,  63,  [B],  587 — 
596). — The  possibility  of  assigning  the  betaine 

! - 1  _  structure  I  to  4-pyridones  has  been 

^  examined  (cf.  Arndt  and  others,  A., 
1925,  i,  57).  Contrary  to  Smirnov, 
1  -p-  tolyl  -  4  -  ke to  - 1 : 4  -  dihydropyrid  - 
ine-2  : 6-dicarboxylic  acid,  m.  p.  192° 
(decomp.),  is  colourless  and  his 
]j'  phenylhydrazone  is  the  phenylhydr- 

i _ i  +  azine  salt  of  the  acid.  1-Phenyl- 

(r-)  chilidamie  acid  is  converted  by  ethyl 
alcohol  ahd  hydrogen  chloride  into  the  monohydrated 
ethyl  ester,  m.  p.  65 — 66°,  giving,  with  phosphorus 
pentasulphide  in  boiling  benzene,  ethyl  4-i/tio-l- 
phenylchelidamate,  m.  p.  130°,  which  is  devoid  of 
ketonic  properties.  Attempts  to  prepare  1-acyl- 
4-pyridones  were  fruitless.  4-Hydroxypyridine  is 
transformed  by  cold  acetic,  anhydride  into  4- acetoxy - 
pyridine,  m.  p.  (indef.)  140 — 150°,  which  is  immedi¬ 
ately  hydrolysed  by  water.  When  heated  alone  or 
with  acetic  anhydride  it  passes  into  di-i-pyridyl  ether, 
m.  p.  177 — 178°  (picrate ,  m.  p.  198°  after  softening; 
4-hydroxypyridine  picrate  has  m.  p.  238°).  In  pres¬ 
ence  of  pyridine,  4-hydroxypyridine  is  converted  by 
the  requisite  acid  chloride  into  the  corresponding 
o -benzoyl  derivative,  m.  p.  81°,  and  o-p -toluene- 
sulphonyl  compound,  m.  p.  about  105°  in  a  preheated 
bath  (perchlorate,  m.  p.  162° ;  picrate,  m.  p.  128° 
after  softening).  The  last-named  substance  passes 
when  warmed  in  presence  of  water  vapour  into  di- 
4-pyridyl  ether  p - toluenesulphonate ,  m.  p.  224°  (de- 
comp.).  The  ether  is  also  produced  during  the  dis¬ 
tillation  of  chelidamic  acid  and  is  separated  from 
4-hydroxypyridine  by  extraction  with  dry  benzene. 
The  experiments  afford  no  support  to  the  pyridone 
formula,  but  the  great  volatility  of  the  acetoxy- 
derivative  in  comparison  with  that  of  the  parent 
compound  is  explicable  by  a  betaine  structure  of  the 
latter. 

4-Hydroxypiperidine  hydrochloride,  obtained  by 
reduction  of  4-hydroxypyridine,  is  converted  by 
p-toluenesulphonyl  chloride  and  sodium  hydroxide 
into  l-p-toluenesulphonyl-4-hydroxypiperidine,  m.  p. 
131 — 132°  ( 1  -p-toluenesulphonylpiperidine  has  m.  p. 
95 — 96°).  It  is  oxidised  by  chromium  trioxide  in 
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glacial  acetic  acid  to  l-p-toluenesulphonyl-i-keto- 
piperidine,  m.  p.  128°  [ semicarbazone ,  in.  p.  220° 
(decomp.)],  which  is  brominated  to  3 : 5-dibromo- 

1- p -loluenestdphonyl-i-lcetopiperidine,  m.  p.  191°.  The 

last-named  compound  appears  to  lose  the  toluene- 
sulphonyl  group  or  to  suffer  fission  of  the  ring  when 
warmed  with  pyridine.  H.  Wren. 

Preparation  of  quinoline  by  Skraup's  reaction. 
G.  Dakzens,  R.  Delaby,  and  (Mlle.)  J.  Hiron  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  227 — 232). — Consistent  and 
higher  yields  of  quinoline  are  obtained  by  adding  the 
sulphuric  acid  gradually,  decreasing  the  proportion 
of  glycerol  from  3-0  to  1-7  mols.  per  mol.  of  aniline, 
and  effecting  the  condensation  in  presence  of  a 
dehydrating  or  an  oxidation  catalyst.  Thus,  by 
heating  a  mixture  of  aniline  (1  mol.),  glycerol  (1-73 
mols.),  nitrobenzene  (0-55  mol.),  0-5  g.  of  vanadic  acid, 

2- 5  g.  of  thoria  and  sulphuric  acid  d  1-84  (1-25  mol.) 

for  10  hrs.  at  150°,  and,  after  cooling,  adding  success¬ 
ively  a  further  0-5,  0-5,  and  0-25  mol.  of  sulphuric 
acid,  heating  for  10  hrs.,  3  hrs.,  and  3  hrs.  after  the 
respective  additions,  yields  of  quinoline  amounting 
to  72%  on  the  aniline  or  42%  on  the  glycerol  are 
uniformly  obtained.  The  excess  of  aniline  may  be 
removed  by  diazotisation  in  sulphuric  acid  or  the 
quinoline  may  be  precipitated  as  chlorozincate 
(Wyler,  A.,  1927,  365) ;  the  latter  process  gives  a 
purer  product.  With  mechanical  agitation  and  con¬ 
tinuous  addition  of  sulphuric  acid  d  1-84  (105  c.c.)  to 
a  mixture  of  glycerol  (150  g.),  aniline  (70  g.),  and  nitro¬ 
benzene  (45  g.)  in  presence  of  0-5  g.  of  vanadic  acid 
yields  of  82%  on  the  aniline  and  48%  on  the  glycerol 
used  are  obtained.  R.  Brightman. 

Complex  compounds  of  benzylquinoline 
chloride  or  bromide  with  metallic  salts.  J. 
Michailenko  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
2253 — 2267). — Benzylquinoline  chloride  and  bromide 
readily  form  complex  compounds  .  of  the  types 
(C9H-N-CH2PhX)2RX2  and  C9H7N-CH2PhX-RX3, 
wherei  X  is  chlorine  or  bromine  and  R  is  copper, 
cobalt,  zinc,  cadmium,  manganese,  iron,  or  aluminium. 
Compounds  of  the  former  type  are  analogous,  in 
mode  of  formation,  form,  and  chemical  relationships, 
to  the  simplest  compounds  of  the  type  2RX-R'X2, 
where  R  is  hydrogen  or  a  univalent  metal  and  X  is 
a  halogen.  The  cation  [C9H7N-CH2Ph]‘  is  a  complex 
cation  of  the  ammonium  type,  being  a  tetrasub- 
stituted  ammonium  in  which  three  hydrogen  atoms 
are  replaced  by  the  ter  valent  group  C9H7  and  the 
fourth  hydrogen  by  the  benzyl  radical.  These  com¬ 
plex  compounds  are  prepared  by  mixing  benzyl¬ 
quinoline  chloride  or  bromide  with  the  heavy  metal 
salt  in  aqueous  or  alcoholic  solution.  In  aqueous 
solution  they  behave  like  mixtures  of  the  component 
salts,  all  four  chlorine  atoms  being  precipitated  by 
silver  nitrate  and  the  heavy  metal  by  hydrogen 
sulphide  or  alkali  carbonate  or  hydroxide.  Com¬ 
pounds  of  the  second  of  the  two  types  are  regarded 
as  salts  formed  by  the  cation  [C9H7N-CH2Ph]  and 
the  complex  anion  [R"'X4]'. 

The  compounds  prepared  are  :  [With  I.  Molo- 
e yx . ] —  (C9H 7N ■  CHoPhCl )2CuCL> ,  m.  p.  150°  (de¬ 
comp.)  ;  C8H-N-CELPhBr.  m.  p".  182°  120°  (+ 2H,0), 
139°  (+H20) ;  (C9H-N-CH,PhCl),CuBr,  or 


(C9H7N-CH2PhBr)2CuCl2,  cinnamon-black  crystals ; 
an  isomeric  dark  red  crystalline  compound,  m.  p. 
167°  (decomp.);  (C9H7N-CH2PhBr)2CuBr2,  m.  p. 
about  154°  (decomp.).  [With  A.  Krylevska.]— 
(C9H7N-CH„PhCl)„CoCl2,  m.  p.  210°; 
(C9H7N-CH2PhBrf2CoBr2,  m.  p.  164°.  [With  N. 
Zvorykina.]— (C9H7N-CH2PhBr)2ZnBr.„2Ho0,  m.  p. 
173°;  [(C9H7N-CH2Ph).,][ZnCloBr2]  ( ?)”  m.  p.  195°; 
(C9H-N-CH2Ph)2CdBr2,  m.  p.  15S°; 
(C9H7N-CH2PhBr)2,MnBr2  (?),  m.  p.  165°.  [With 
N.  Kudrjascheva.]— C9H7N-CH,PhCl-PeCl3,H20, 

m.  p.  95°;  C9H7N-CH2PhBr-FeBr3'(  ?),  m.  p.  130° 
( ?  +  H„0) ;  C9H7N-CH2Ph-ONO„  m.  p.  121—122°. 

T.  H.  Pope. 

Action  of  amines  on  benzylquinoline  chloride. 
J.  Michailenko  and  B.  Minoeiev  (J.  Russ'  Phys. 
Chem.  Soc.,  1929,  61,  2269 — 2277). — Benzylquinoline 
chloride  reacts  with  aniline,  a-  and  (3-naphthylamines, 
sulphanilic  acid,  pyrrole,  wi-nitroaniline,  £>-toluidine, 
diphenylamine,  and  piperidine,  giving  deep  red  or 
yellow  compounds,  but  only  with  the  four  last 
bases  have  the  resulting  products  been  separated. 

p-Toluidine  and  benzylquinoline  chloride  give  a 
ruby-red  compound,  m.  p.  148°,  having  one  of  the 
three  following  formulae  : 


l.  l/lCH-NH-C6H4Me  €H:N-CcH41 

NH-C6H4Me  ^TH2Cl-CGH4Me 


tjVIe 

.Me 


bH:NHCl*C6H4Me 
NH-CGH4Me 

Similarly,  diphenylamine  gives  a  red  compound, 


r  w  -CH -CH  (CH-NPL  2  i  -ru  ntr 
C«H*%HCl-CH2Ph  +Et0H’ 


.  p.  148°. 


Piperidine  yields  a  deep  red  compound,  m.  p.  84°, 
which  has  the  properties  of  a  basic  dye  and  the 
structure 


(^Y  'cH-NCjjHjo  or  (^Y  bH:NClC6H10 
NHCl-CH2Ph  NC5H10 

m-Nitroaniline  gives  a  yellow  compound,  m.  p.  S4° 
(?.  184°).  T.  H.  Pope. 

Synthesis  of  quinoline  derivatives.  K.  Mura¬ 
kami  (Sci.  Rep.  Tohoku,  1929,  18,  643 — 649). — Con¬ 
densation  of  zingerone  with  paraldehyde,  propalde- 
hyde,  and  ?i-butaldehyde  in  presence  of  alcoholic 
hydrochloric  acid,  and  subsequent  treatment  of  the 
reaction  mixture  with  aniline,  affords,  instead  of  the 
expected  quinoline  derivative  (cf.  John  and  others, 
Av  1925,  i,  1451),  2-methyl-,  3-methyl-2-ethyl-,  m.  p. 
57—57-5°  [picrale,  m.  p.  190—192°  (decomp.)],  and 
‘Z-ethyl-2-w-propyl-quinoline  (picrate,  m.  p.  164—166°; 
hydrochloride,  m.  p.  169-5 — 170°;  mercun chloride, 
m.  p.  126°;  dichromate),  respectively.  These  quinol¬ 
ine  derivatives  result  from  2  mols.  of  the  aldehyde 
and  1  mol.  of  aniline.  4-Hvdroxy-3-methoxystyryl 
methyl,  heptenyl,  and  octenyl  ketones,  and  3  : 4-di- 
methoxystyryl  methyl  ketone  furnish  traces  of 
quinoline  derivatives  when  condensed  with  aniline 
under  various  conditions.  H.  Burton. 
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Quinoline  compounds  containing  an  aliphatic 
amino-substituted  side-chain.  I.  G.  Farbenind. 
—See  B.,  1930,  349. 

Phenylcarboxy lie  acid  compounds  [carboxy- 
anilinoquinolines].  I.  G.  Farbenind. — See  B., 
1930,  302. 

Pyrazolines  derived  from  4-bydroxy-3-meth- 
oxystyryl  alkyl  and  phenyl  ketones  and  (3-4-hydr- 
oxy-3-metboxypbenyletbyl  n-A°-octenyl  ketone. 
K.  Murakami  (Sci.  Rep.  Tohoku,  1929,  18,  651 — 
660). — Treatment  of  an  alcoholic  solution  of  a 
4-hydroxy-3-methoxystyryl  alkyl  ketone  with  phenyl- 
hydrazine  and  acetic  acid  (cf.  von  Auwers,  A.,  1909, 
i,  59;  1910,  i,  70)  affords  l-phenyl-5-(4'-hydroxy- 
3'-methoxyphenyl)-3-alkylpyrazolines,  of  which  the 
following  are  described :  3- methyl ,  m.  p.  136 — 

136-5°;  3 -ethyl,  m.  p.  100 — 101°;  3-n -propyl,  m.  p. 
94-5 — 95°;  3-n -butyl,  m.  p.  105-5°;  3-n-amyl,  m.  p. 
81-5°;  3-n-hexyl,  m.  p.  68°;  3-n -octyl,  m.  p.  75-5 — - 
76°;  3-n-hepladecyl,  m.  p.  82-5 — 83-5°;  3-isobutyl, 
m.  p.  132-5 — 133°,  and  3-tert .-butyl,  m.  p.  101°. 
1  : 3-Diphenyl-o-{4/-hjdroxy-3'-methoxyphenyl)p>yrazol- 
ine,  m.  p.  160 — 161°,  is  obtained  similarly  from 
phenyl  4-hydroxy-3-methoxystyryl  ketone.  (3-4- 
Hydroxy-3-methoxyphenylethyl  ?i-Aa-octenyl  ketone 
furnishes  an  oily  pyrazoline  derivative. 

H.  Burton. 

Pungent  principles  of  ginger.  VI.  Colour 
reaction  of  sbogaol  and  methylgingerol.  H. 
Nomura,  K.  Iwamoto,  and  K.  Murakami  (Sci.  Rep. 
Tohoku,  1929,  18,  661 — 664). — 4-Hydroxy-3-meth- 
oxystyryl  n-heptyl  ketone,  phenyl  hydrazine,  and 
acetic  acid  react  in  methyl-alcoholic  solution  forming 
1  -phenyl  -  5  -  (4'-  hydroxy  -  3' -methoxyphenyl)  -3-n  -  heptyl  - 
pyrazoline,  m.  p.  78 — 79°.  Similar  treatment  of 
(}-4-hydroxy-3-inethoxyphenylethyl  M-A“-heptenyl 
ketone  affords  an  oily  pyrazoline  derivative.  Since 
shogaol  also  furnishes  an  oily  pyrazoline,  the  presence 
of  an  a!3-unsaturated  linking  is  confirmed  (cf.  A., 
1927,  770).  Methylgingerol  (A.,  192S,  1375)  affords 
an  oily  pyrazoline,  thus  indicating  that  it  has  the 
constitution 

CsH3(OMe)2-[CH2]2-CO-CH2-CH(OH)-[CH2]yMe.  The 
oily  products  are  identified  as  pyrazolines  by  the 
Knorr  colour  reaction  (A.,  1893,  i,  229). 

H.  Burton. 

Reactions  of  antipyrine.  L.  Ekkert  (Pharm. 
Zentr.,  1930,  71,  180). — Some  colour  reactions  with 
p-dimcthylamidobenzaldehyde  in  sulphuric  acid  are 
described.  The  reaction  product  gives  a  red  dye 
on  treatment  with  perchloric  acid;  the  colour  is 
discharged  on  addition  of  ammonia.  S.  I.  Levy. 

AT-Acylpyrazolones  as  acylating  agents.  J.  S. 
Acsgarwal  and  J.  N.  Ray  (J.C.S.,  1930,  492—493). — 
Ethyl  acetoacetate  condenses  with  phenylacetyl- 
hydrazine  in  presence  of  small  amounts  of  alcohol 
and  piperidine  at  100°,  forming  3-methyl-5-pyrazolone 
(I)  and  s-di(phenylacetyl)hydrazine.  When  the  con¬ 
densation  is  carried  out  at  the  ordinary  temperature, 
\-phenylacetyl-3-methyl-o -pyrazolone,  m.  p.  134—136°, 
results.  This  and  aniline  at  130 — 140°  give  phenyl- 
acetanilide  and  I ;  phenylacetylhydrazine  and  aniline, 
under  the  same  conditions,  do  not  afford  the  anilide. 
Similarly,  ethyl  acetoacetate  and  benzoylhydrazine 


afford  either  l-benzoyl-3-methyl-5-pyrazolone  or  s-di- 
benzoylhydrazine  and  I.  H.  Burton. 

New  methods  of  forming  2  :  5-dimethyl- 
piperazine.  M.  Godchot  and  M.  Mousseron 
(Compt.  rend.,  1930,  190,  798— 800).— When  2  :  5-di- 
methylpyrazine  is  passed  with  a  current  of  hydrogen 
over  reduced  nickel  at  150 — 160°,  trans- 2  :  5-dimethyl- 
piperazine,  m.  p.  118°  (Kipping  and  Pope,  A.,  1926, 
739),  is  formed  exclusively.  When  the  reduction  is 
effected  with  hydrogen  and  platinum -black  in  acetic 
acid  the  product  is  mainly  the  £ra«s-isomeride,  but  a 
trace  of  the  cis-compound  can  be  separated  by  Stoehr’s 
method  (A.,  1893,  i,  486).  Similar  reduction  of  iso- 
nitrosoacetone  converts  it  directly  into  trans-2  :  5-di- 
methylpiperazine  in  good  yield.  J.  W.  Baker. 

cycfoDipeptides  of  asparagine.  C.  Ravenna 
and  R.  Nuccorini  (Gazzetta,  1930,  60,  140—143). — 
Self -condensation  of  asparagine  in  glycerol  at  160 — 
170°  (cf.  Shibata,  A.,  1927,  891)  affords  a  viscous 
syrup,  which  by  treatment  with  0-33A7-barium  hydr¬ 
oxide  is  converted  into  the  (3 -dipeptide  of  aspartic 
acid  (A.,  1920,  i,  150,  151,  600;  cf.  A.,  1922,  i,  180). 
The  production  of  the  p -dipeptide  is  held  to  indicate 
the  pre-existence  in  the  condensation  product  of  the 
corresponding  eyefodipeptide 

C02H-GH<^.^'.™|>CH-C0oH,  which  arises  by 
elimination  of  ammonia  from  the  amino-  and  carboxyl  - 
amido-group  of  2  mols.  of  asparagine. 

C.  W.  Shoppee. 

Constitution  of  anserine.  II.  W.  Keil  (Z. 
physiol.  Chem.,  1930, 187,  1—6 :  cf.  A.,  1929,  944).— 
Anserine  reacts  with  y-trinitrotoluene  to  give  dinitro- 
tolylan-serine,  which  on  hydrolysis  with  30%  sulphuric 
acid  yields  p-dinitrotolylalanine,  showing  the  presence 
of  a  p-alanine  side-chain.  Distillation  of  anserine 
with  soda-lime  yields  1  : 5-dimetliylglyoxaline . 
Anserine  is  thus  (p-alanyl)amino-[3-(A7-methyl-5-imin- 
azolyl)propionic  acid.  J.  H.  Birkinshaw. 

Formation  of  4(5)-aminoglyoxalines.  I.  I.  E. 
Balaban  (J.C.S.,  1930,  268 — 273). — Ethyl  glyoxaline- 
4(5)-carboxylate  and  hydrazine  hydrate  at  100°  give 
glyoxaline-4:(o)-carboxyhydrazide  (-fH20),  m.  p.  213° 
[picrate,  m.  p.  223°  (decomp.)],  converted  by  nitrous 
acid  into  glyoxaline-4:(5)-carboxyazide,  decomp.  137°. 
With  boiling  methyl  and  ethyl  alcohols  this  furnishes 
4(5 )-carbomethoxyaminoglyoxaline,  m.  p.  175°  ( picrate , 
decomp.  243°  after  blackening  at  about  240°),  and 
4z(5)-carbethoxyaminoglyoxaline,  m.  p.  180°  ( picrate , 
decomp.  210°),  respectively.  The  nitrate,  decomp. 
143°,  of  the  last-named  substance  on  treatment  with 
sulphuric  acid  affords  o(4:)-nitro-i(5)-carbetho.cy- 
aminoglyoxaline,  m.  p.  234°  (decomp.).  Attempts  to 
obtain  the  amino-derivatives  from  these  carbamates 
were  unsuccessful.  The  above  azide  is  decomposed  by 
boiling  water,  yielding  a  green  solution  from  which  a 
picrate,  C7H86N6,2C6H307N3,  chars  at  230°  after 
previous  darkening,  can  be  obtained. 

5-Chloro-4-nitro-l-methylglyoxaline  and  3-5% 
alcoholic  ammonia  at  140°  give  i-nitro-o-ambio-l- 
niethylglyoxaline,  m.  p.  303°  (decomp.),  which  is 
decomposed  by  16%  hydrochloric  acid  at  the  ordinary 
temperature  to  nitrous  acid  and  u-methylamino-u- 
hydroxyacetamide,  m.  p.  140°.  Fission  of  the  gly- 


oxaline  molecule  occurs  between  the  1  : 2-  and  2:3- 
positious ;  formic  acid  is  eliminated  and  the  inter¬ 
mediate  a-amino-a-methylaminoacetamide  reacts  with 
the  nitrous  acid. 

4(5)-Nitro-  and  4(5)-nitro-2-methyl-gh'oxalines 
could  not  be  reduced  to  the  corresponding  amines  by 
various  standard  methods.  H.  Burton. 

Nitration  of  phenyl  substituents  of  hetero¬ 
cyclic  nuclei.  R.  Forsyth  and  F.  L.  Pyman  (J.C.S., 
1930,  397— 403).— Nitration  of  2-phenyl-l-methyl- 
glyoxaline  [ nitrate ,  m.  p.  126 — 127°  (all  m.  p.  are  corr.)] 
by  the  method  previously  described  (A.,  1925,  i,  157) 
gives  39%  of  the  p-nitrophenyl  derivative;  crude 
p-nitrobenzoic  acid  (4-4%  yield)  is  also  isolated  by 
ermanganate  oxidation  of  ■  the  by-products, 
imilarly,  1-phenylglyoxaline  (dinitrate,  m.  p.  82 — 
86°)  furnishes  58%  of  1  -p-nitrophenylglyoxaline,  m.  p. 
204—205°  [hydrochloride,  m.  p.  293 — 294°  (decomp.)] ; 
4-phenylpiperidine  ( nitrate ,  m.  p.  139°)  affords  8,  3, 
and  52-5%  of  the  o-  [hydriodide  -f-H20,  m.  p. 
(anhydrous)  160 — 161°;  nitrate,  m.  p.  131 — 132°], 
m-  ( hydriodide ,  m.  p.  236° ;  nitrate,  m.  p.  205—206°), 
and  p-nitro-derivatives  ( hydriodide ,  m.  p.  189 — 190° ; 
nitrate,  m.  p.  162 — 163°),  respectively;  4-hydroxy-2- 
phenyl-6-methylpyrimidine  yields  50%  of  the  m-nitro- 
phenyl  derivative,  m.  p.  257°  (lit.  254°),  and  phenyl- 
acetamidine  ( nitrate ,  m.  p.  168 — 169°)  gives  75%  of 
p-nitrophenylacetamidine  [ nitrate  -}-0-5H2O,  m.  p. 
(anhydrous)  157° ;  picrate,  m.  p.  210°].  Addition  of 
2-phenylglyoxaline  nitrate  to  sulphuric  acid  and 
keeping  the  mixture  at  the  ordinary  temperature  for 
60  hrs.  results  in  the  formation  of  57%  of  the  p-nitro- 
dcrivative  (cf.  loc.  cit.). 

Hydrogen  chloride  converts  an  ethereal-alcoholic 
suspension  of  p-nitrophenylacetonitrile  into  p -nitro- 
phenylacetiminoethyl  ether  hydrochloride,  m.  p.  191 — 
192°  (decomp.)  after  softening  at  about  188°  when 
heated  slowly  from  the  ordinary  temperature,  decom¬ 
poses  when  placed  in  a  bath  at  150°.  Prolonged  treat¬ 
ment  of  this  with  alcoholic  ammonia  at  30°,  acidific¬ 
ation  of  the  alcohol-free  solution  with  hydrochloric 
acid,  subsequent  treatment  with  silver  nitrate,  and 
evaporation  of  the  residual  aqueous  solution  affords 
p-nitrophenylacetamidine  nitrate.  H.  Burton. 

Mixed  acid  anhydrides.  K.  von  Auwers  and  E. 
Wolter  (Ber.,  1930,  63,  [B],  479—482 ;  cf.  A.,  1929, 
75). — Hydroindazolecarboxylic  acid  is  converted  by 
boiling  acetyl  chloride  into  a  mixture  of  acetic  1  -acetyl- 
tetrahy dr oindazole-3 -carboxylic  anhydride, 
AcN<C^>C-CO-OAc,  m.  p.  76-5— 77-5°,  and 
1-acetyltetrahydroindazole-Z-carboxylic  acid,  m.  p. 
187*5 — 188-5°,  the  relative  proportion  of  the  mixed 
anhydride  increasing  with  the  duration  of  heating. 
Similarly,  hydroindazolecarboxylic  acid  is  transformed 
by  prolonged  ebullition  with  methyl  chloroformate 
into  the  mixed  ester,  C02Me-N<^^^>C-C0-0-C02Me, 
m.  p.  86 — S7°.  The  corresponding  ethyl  ester,  which 
could  not  be  caused  to  solidify,  loses  carbon  dioxide 
when  heated  in  a  vacuum  and  passes  into  ethyl  tetra- 
hydroindazole- 1  :  3 -dicarboxylate  with  a  small  propor¬ 
tion  of  diketopiperazine  derivative.  The  production 
of  mixed  anhydride  appears  to  depend  on  the  acid 


chloride  used,  since  boiling  propionyl  chloride  affords 
l-propionyltetrahydroindazole-3-carboxylic  acid,  m.  p. 
157 — 158°  after  softening,  and  boiling  i'sovaleryl 
chloride  yields  exclusively  diketopiperazine,  m.  p. 
298°  (decomp.).  Unexpectedly,  the  last-named  sub¬ 
stance  is  exclusively  formed  by  the  action  of  methyl 
chloroformate  on  the  acid  in  the  presence  of  pyridine 
whereas  it  is  not  formed  in  traces  in  the  absence  of 
the  base.  Diketopiperazine  is  produced  by  the  action 
of  a  large  excess  of  boiling  thionyl  chloride  on  hydro¬ 
indazolecarboxylic  acid.  H.  Wren. 

Polymerisation  of  indole.  I.  Preparation  of 
di-indole.  0.  Sohmitz-Dumont  and  B.  Nicolo- 
jannxs  (Ber.,  1930,  63,  [B],  323— 328).— The  action  of 
hydrogen  chloride  on  a  solution  of  indole  in  benzene 
leads  to  the  separation  of  di-indole  hydrochloride, 
(C8H7N)2,HC1,  converted  by  warm  aqueous  ammonia 
into  ai-iildole,  in.  p.  108°.  The  pier  at  a,  indef.  m.  p., 
from  which  di-indole  is  regenerated  by  ammonia,  and 
the  additive  compound  with  trinitrobenzene  are 
described.  Depolymerisation  of  di-indole  to  indole 
occurs  when  it  is  heated  at  200 — 220°/2  mm.  With 
tin  tetrabromide  in  benzene,  the  compound 
SnBr4,2(C8H7N)2,  m.  p.  114°  (decomp.)  after  darkening 
at  about  100°,  is  obtained,  converted  by  ammonia  or 
sodium  hydroxide  into  di-indole.  Treatment  of  di¬ 
indole  with  benzoyl  chloride  and  anhydrous  sodium 
carbonate  in  benzene  gives  a  product,  C23H18ON2,  m.  p. 
(indef.)  152°  after  softening  at  139°. '  H.  Wren. 

Hydrogenation  of  octahydrophenazine.  M. 
Godchot  and  M.  Mousseron  (Compt.  rend.,  1930, 
190,  442 — 44:3). — 1  :2  :  3  :  4  :  6  :  7  :  8  :  9-Octahydro- 
phenazine  (A.,  1925,  i,  436)  is  reduced  by  sodium  and 
alcohol  to  tetradecahydrophenazine  (+EtOH),  m.  p. 
133 — -134°  (<Zt«i2roso-compound,  m.  p.  161 — 162°), 
which  forms  an  acid  urate  soluble  in  water,  and  gives 
phenazine  when  distilled  with  zinc  dust.  The  same 
compound  is  formed  when  octahydrophenazine  and 
hydrogen  are  passed  over  nickel  at  170°,  but  the 
catalyst  soon  loses  its  activity.  Hydrogenation  in 
acetic  acid  in  presence  of  platinum-black  yields  an 
isomeric  tetradecahydrophenazine,  m.  p.  107°,  b.  p. 
170°/15  mm.  (diwiZroso-compound,  m.  p.  182°). 

R.  K.  Callow. 

Derivatives  of  a  condensed  dicyclic  system 
formed  from  two  piperidine  rings.  C.  Mannioh 
and  P.  Mohs  (Ber.,  1930,  63,  [B],  608—612).— Methyl 
i-keto-2  :  6  -  diphenyl  - 1  -  methylpiperidine  -  3  :  5  -dicarb¬ 
oxylate,  m.  p.  137 — 138°  ( hydrochloride ,  decomp.  195°)* 
is  prepared  in  about  65%  yield  by  the  action  of 
methylamine  on  benzaldehyde  and  ethyl  acetohedi- 
dicarboxylate.  Methyl  i-keto-2 :  Q-diphenyl-l-allyl- 
piperidine- 3  :  o-dicarboxylate,  m.  p.  159 — 160°,  methyl- 
i-keto-2  :  6-di-p- anisyl - 1  - allylpiperidine - 3  :  o-dicarb¬ 
oxylate,  m.  p.  158°,  and  methyl  i-keto-2  :  G-diphenyl- 
l-fi-hydroxyethylpiperidine-3  : 5 -dicarboxylate,  m.  p. 
123 — 124°  (hydrochloride,m.  p.  153 — 154°),  are 
analogously  prepared.  Addition  of  a  second  piper¬ 
idine  ring  to  methyl  4-keto-2  :  6-diphenyl- 1 -methyl- 
piperidine-3  :  5-dicarboxylate  by  the  action  of  form¬ 
aldehyde  and  methylamine  affords  methyl  9-keto- 
6  :  8-diphenyl -3  :  7 -dimethyldipidin-\  :  5-dicarboxylate 
(I ;  R=R'=Me),  m.  p.  184 — 185°  [unstable  dihydro¬ 
chloride-,  monohydrochloride,  m.  p.  191 — 192°  (de- 
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comp.)],  which  undergoes  extensive  decomposition 
when  heated  with  methyl  iodide  in  methyl  alcohol. 

Methyl  9-heto-G  :  8-diphenyl-Z- 
2Me)-CH2  methyl. 7 -allyldipidin  - 1 :  5-di- 
*1  carboxylate(L]  R=-CH2-CH:CH2, 

R'=Me),  m.  p.  171°,  and  methyl 
■il  8-keto-G -.8 -diphenyl -1 -methyl - 

2Me)’CH2  3-allyldipidin-l :  5 -dicarboxyl- 
.  (!•)  ate,  m.  p.  145 — 146°,  are  de¬ 

scribed.  The  last-named  compound  is  hydrogenated 
to  a  substance,  m.  p.  169 — 170°,  and  gives  a  normal 
dibromide,  C27H30O6N2Br2,  m.  p.  178°.  H.  Wren. 

Product  of  the  action  of  propionic  anhydride 
on  2-methylpyridine.  A.  E.  Tschttschibabin  and 
F.  N.  Stepanov  (Ber.,  1930,  63,  [B],  470—472 ;  cf. 
A.,  1929, 704). — The  view  that  the  compound  obtained 
by  Scholtz  from  2-methylpyridine  and  propionic 
anhydride  is  3-propionyl-l-methylindolizine  (loc.  cit.) 
is  confirmed  by  the  conversion  of  the  substance  by 
hydrochloric  acid  into  propionic  acid  and  1 -methyl - 
indolizine,  b.  p.  230°.  The  position  of  the  methyl 
group  in  the  indolizine  nucleus  follows  from  the  mode 
of  formation  of  the  compound  and  its  non-identity  with 
the  known  2-methylindolizine.  H.  Wren. 

Dyes  of  the  phenonaphthazine  series  fron 
3-arylamino-l  :  8-naphthasultam  compounds. 
W.  Neelmeier  and  others. — See  B.,  1930,  411. 

Acid  dyes  of  the  phenonaphthasafranine  series. 
J.  R.  Geigy  A.-G.— See  B.,  1930,  364. 

Vat  dyes  of  the  anthraquinone  series.  I.  G. 
Farbenind. — See  B.,  1930,  365. 

Methylketoylacetic  [3-acetyl-2-methylindole- 
to-carboxylic]  acid  and  some  of  its  derivatives. 
A.  Albanese  (Gazzetta,  1930,  60,  21 — 26;  cf.  Oddo 
and  Albanese,  A.,  192S,  185). — Ethyl  3-acetyl-2- 
methylindole-u-carboxylate,  m.  p.  95°,  obtained  by  the 
interaction  of  ethylmalonyl  chloride  and  magnesyl- 
methylketole,  yields  no  silver  derivative  by  replace¬ 
ment  of  the  iminic  hydrogen,  shows  feebly  basic 
properties,  dissolves  slowly  in  concentrated  hydro¬ 
chloric  acid,  and  gives  crystalline  precipitates  with 
auric  and  platinic  chlorides ;  it  may,  therefore,  be 
capable  of  assuming  a  pseudo-enolic  or  quaternary 
basic  form.  The  free  acid  has  been  described  by 
Mingoia  (A.,  1929,  579).  The  action  of  dilute  alkali  on 
the  ester  gives  3-acetyl-2-methylindole,  obtained  also 
by  careful  heating  o"f  the  acid.  Treatment  of  the 
ester  with  phenylhydrazine  gives  the  phenylhydrazone, 
which  then  loses  a  molecule  of  alcohol  to  form  2-meihyl- 

indffiybgkmylpyrazolone,  NH<§^>C-C <jPi£e’ 
m.  p.  258°,  which  gives  the  characteristic  reactions  of 
the  pyrazolones  and  various  colorations  with  con¬ 
centrated  acids.  With  semicarbazide  the  ester  reacts 
with  difficulty,  giving  the  semicarbazone,  m.  p.  199°, 
which  does  not  yield  the  corresponding  pyrazolone 
derivative,  but  with  nitrous  acid  gives  a  compound, 
m.  p.  233°,  not  analysed.  By  ammonia  and  absolute 
alcohol  in  a  sealed  tube,  ethyl  3-acetyl-2-methyl- 
indole-M-carboxylate  is  converted  into  2-methylketoyl- 
Z-aeetamide,  NH<^4>C-CO-CH2-CO-NH2,  m.  p. 
197°.  T.  H.  Pope. 


Formation  of  heterocyclic  compounds  from 
ethyl  carbethoxythiocarbamate.  P.  C.  Guha  and 
S.  R.  A.  Saletore  (J.  Indian  Inst.  Sci.,  1930,  13A, 
11— 20).— See  A.,  1929,  1317. 

Tetrazole  derivatives.  R.  Stoll£  and  F. 
Henke-Stark  (J.  pr.  Chem.,  1930,  [ii],  124,  261— 
300). — The  decomposition  of  phenylthiocarbamyl 
azide  by  alkalis  to  give  l-phenyl-5-thioltetrazole  (cf. 
Freund  and  Hempel,  A.,  1895,  i,  193 ;  Oliveri-Mandala, 
A.,  1914,  i,  1144)  is  accompanied  by  a  secondary 
decomposition  into  phenylthiocarbimide  and  sodium 
azide,  and  also,  -when  alcoholic  sodium  ethoxide  is 
employed,  phenylthiocarbamate  and  small  amounts  of 
phenylcyanamide.  The  addition  of  sodium  azide 
depresses  the  formation  of  phenylthiocarbimide,  and 
this  reversal  of  the  reaction  can  be  applied  to  give  a 
convenient  method  of  preparation  of  phenylthio¬ 
carbamyl  azide  by  treating  phenylthiocarbamide  in 
alcoholic  solution  with  excess  of  sodium  azide  in  a 
current  of  carbon  dioxide.  The  action  of  excess  of 
sodium  azide  on  phenylthiocarbimide  in  alcoholic 
solution  at  low  temperature  yields  phenylcyanamide. 

l-Phenyl-5-methylthioltetrazole  (Freund  and  Hem- 
pel,  loc.  cit.)  is  obtained  by  the  action  of  diazomethane 
on  l-phenyl-5-thioltetrazole  (I).  It  is  oxidised  by 
acid  permanganate  to  d-(\-phenyltetrazolyl)methyl- 
sulphone,  m.  p.  84°,  which  is  converted  by  prolonged 
heating  with  10%  sodium  hydroxide  into  1 -phenyl-5 - 
hydroxytetrazole.  l-Phenyl-5-benzylthioltetrazole, 
m.  p.  71°,  is  obtained  from  benzyl  chloride  and  the 
sodium  salt  of  I. 

l-Methyl-5-thioltelrazole  (II),  m.  p.  126°,  is  prepared 
by  the  interaction  of  sodium  azide  and  methylthio- 
carbimide  in  a  stream  of  carbon  dioxide.  It  is 
oxidised  by  dilute  nitric  acid  to  1-methyltetrazole 
(additive  compound  with  silver  nitrate,  decomp.  107°), 
thus  resembling  5-thioltetrazole  and  differing  from  I, 
which  yields  the  disulphide.  1-Methyltetrazole  is 
formed  by  the  action  of  diazomethane  on  tetrazole. 
Oxidation  of  II  by  boiling  with  aqueous  ferric  chloride 
gives  a  small  yield  of  5 : 5'-di-(l-methyltetrazohyl) 
sulphide,  m.  p.  184°  (decomp,  on  further  heating). 
Oxidation  of  II  with  dilute  hydrogen  peroxide  yields 
5 :  o'-di-(l-methyltetrazolyl)  disulphide,  m.  p.  113° 
(decomp.  170 — 230°),  which  is  decomposed  by  dilute 
sodium  hydroxide  solution  in  the  cold  to  give  II  and 
the  5-sulphinic  acid,  which  is  decomposed  by  acids. 
Oxidation  of  II  by  concentrated  hydrogen  peroxide 
yields  1-methyltetrazole.  In  these  two  reactions  the 
methyl  resembles  the  phenyl  derivative.  Decom¬ 
position  of  5  :  5'-di-(l-phenyltetrazolyl)  disulphide  by 
aqueous  alkali  yields  analogously  I,  a  little  1-phenyl- 
tetrazole,  and  a  compound,  m.  p.  134°,  -whilst  boiling 
with  sodium  methoxide  solution  yields  the  thiol  and 
the  additive  compound  of  tripheriylmelamine  and 
phenylcyanamide.  Oxidation  of  II  by  permanganate 
yields,  analogously  to  the  phenyl  derivative,  \-methyl- 
tetrazole-5-sulphonic  acid,  decomp,  with  darkening  at 
321°  ( silver  salt),  which  is  decomposed  by  warm 
potassium  hydroxide  solution  to  give  5-hydroxy-l- 
methyltetr azole,  m.  p.  122°,  which  is  neutralised  by 
alkali  as  a  monobasic  acid,  and  yields  a  monosilver 
salt.  l-Phenyltetrazole-5-sulphonic  acid,  -which  is 
also  obtained  by  oxidation  of  the  5  :  5'-disulphide  by 


620 


BRITISH  CHEMICAL  ABSTRACTS. — i 


permanganate,  and  is  conveniently  prepared  directly  The  2-phenyl-compound  is  soluble  in  excess  of  alkali, 
from  the  5-thiol  by  oxidation  with  permanganate,  is  The  reactions  with  silver  nitrate  and  mercuric  chloride 
analogously  decomposed  by  alkali  to  give  5-hydroxy-  solutions  of  most  of  the  compounds  prepared  are 
1  -phenyltctrazole  (acetyl  derivative*  m.  p.  ■  103°),  described.  R.  K.  Callow. 

which  yields  with  bromine  in  aqueous  hydrobromic 

acid  5-hydroxy-\-p-bromophenyltetrazole,  m.  p.  216°  Action  of  diazo-compounds  on  tetrazolyl 
(decomp.).  disulphides.  R.  Stolle  and  H.  Perrey  (Ber., 

1 -Phenyl tetrazole  (Freund  and  Paradies,  A'.,  1901,  i,  1930,  63,  [£?],  670 — 677). — Methylenedi-1 -phenyl- 

770)  is  conveniently  prepared  by  treating  l-phenyl-5-  4  :  5-dihydro-5-tetrazolyl  disulphide  (Stolle  and  others, 
thioltetrazole  in  solution  in  dilute  ammonia  with  con-  A.,  1929,  S28)  in  acetic  acid  is  reduced  by  zinc  dust 
centrated  hydrogen  peroxide.  It  yields  additive  and  hydrochloric  acid  to  a  mixture  of  5-thiol-l-phenyl- 
compounde  with  silver  nitrate,  deeomp.  126°,  and  with  tetrazole,  m.  p.  151°,  and  i-thio-l-phenylA-methyl- 
mercuric  chloride,  m.  p.  147°.  It  yields  with  acetic  4l  \  5-dihydrotetrazole,  m.  p.  49°  (additive  compound, 
anhydride  A-acetyl-A'-phenylcarbamide,  by  way  of  CgHgN^S.HgClg,  m.  p.  145°,  decomp,  about  220°).  The 
phenylcyanamide,  which  also  yields  the  same  product',  methylene  compound  is  converted  by  boiling  methyl- 
It  gives"  a  compound  with  magnesium  methyl  iodide,  alcoholic  sodium  hydroxide  into  polythioformalde- 
It  reacts  with  mercuric  acetate  to  give  5-acetatomercuri-  hyde,  l-phenyl-5-tetrazolyl  methyl  sulphide,  m.  p. 
1-phenyltetrazole,  decomp.  140°,  which  is  converted  by  84°,  5-hydroxy-l-phenyltetrazole,  m.  p.  186°,  and 
hot  concentrated  sulphuric  acid  into  l-phenyltetrazole,  5-thiol-l -■phenyl talr azole,  m.  p.  151°.  Bromine  water 
and  by  chlorine  or  bromine  into  the  5-chloro-  or  appears  to  transform  methylenedi-l-phenyl-4 : 5- 
5-bromo-derivative;  5-iodo-l-phenyltetrazole,  de-  q  dihydro-5-tetrazolyl  disulphide 

comp,  with  darkening  at  140°,  is  obtained  by  the  NR- C<^g^>C  NR  into  the  compound  I  (R=Ph), 
action  of  iodine  in  potassium  iodide  solution.  The  I  It_  I  m.  p.  134°.  Methylenedi-l-p- 

action  of  benzoyl  chloride  in  benzene  on  the  acetato-  N  N-CH2~N  N  tolyl-4  :  5 -dihydro -5  -  tetrazolyl 
mercuri-compound  yields  N-benzoyl-iV'-phenylcarb-  \r/  disulphide  ( loc .  cit.)  is  reduced 

amide,  derived  from  benzovlphenylcarbodi-imide  by  N  R  to  5-thiol- 1-p-tolyltetrazole,  m.  p. 

the  action  of  water;  in  a  carefully  dried  solution  the  156°,  and  5-th  io- 1  -p-tolylA-mcthyl-i :  5-dihydrotetrazole, 
product  is  benzanilide.  i-Phenyltetrazole  is  decom-  in.  p.  111°,  converted  by  bromine  water  into  5-A-eto-l-p- 
posed  by  boiling  -with  10%  sodium  hydroxide  solution  tolyl-4-methylA  :  5-dihydrotetrazole,  m.  p.  70°;  5-thiol- 

to  give  phenylcyanamide,  and  1-p-nitrophenyl-  1-p-tolylietrazole  is  conveniently  prepared  from  sodium 

tetrazole  similarly  yields  p-nitrophenvlcyanamide.  azide  and  p-tolylthiocarbimide.  Compounds,  m.  p. 

The  interaction  of  sodium  azide  and  phenylthio-  125°  and  172°,  respectively,  constituted  according  to 

carbimide  in  a  current  of  carbon  dioxide  yields  no  I  (R=o-  or  p-MeC0H4-),  are  obtained  by  the  action  of 

5-thiol-l-benzoyltetrazole,  but  only  benzoylcyanamide.  bromine  water  on  methylenedi-1  -(o-  or  p-)-tolyl-4  :  5- 
Azoimide  and  phenylthiocarbimide  exjdode  when  dihydro-5-tetrazolyl  disulphides, 
warmed  in  benzene  solution.  Benzoylcyanamide  does  The  action  of  iodine  on  the  silver  salt  of  5-thiol- 
not  react  with  sodium  azide  and  carbon  dioxide,  but  1-o-tolyltetrazole  leads  to  the  formation  of  rfi-l-o- 
it  reacts  when  heated  under  pressure  with  azoimide  in  tolyl-5-lctrazolyl  disulphide,  m.  p.  102°.  Di-l-m-xylyl- 
benzene  solution  to  give  5-benzamidotetrazole.  5-telrazolyl  disulphide,  from  5-thiol- 1-m-xylyl  tetrazole 
Similarly  phenylmethylcyanamide  yields  5 -(phenyl-  and  dilute  nitric  acid,  has  m.  p.  114°.  The  action  of 
wie«/iyZrtmirto)te<razole,m.p.l39°,phenylethylcyanamide  40%  formaldehyde  on  5-thiol- 1-phenyltetrazole  leads 
yields  5-(pkenylethylamino)tetrazole,  m.  p.  170°,  and  to  the  formation  of  \-phenyl-5-tetrazotyl  hydroxymethyl 
phenylbenzylcyanamide  yields  5-(phenylbenzylamino) -  sulphide,  in.  p.  99°,  which  with  hydrogen  chloride  in 
tetrazole,  m.  p.  144°.  Under  the  same  conditions,  how-  chloroform  gives  the  non-crystalline  chloromethyl 
ever,  phenylcyanamide  and  benzoylphenylcyanamide  compound,  transformed  by  ethyl  alcohol  into  l-phenyl- 
both  yield  5-amino- 1  -phenyltctrazole.  In  the  latter  5-leirazolyl  ethoxymethyl  sulphide,  m.  p.  56°. 
case  the  benzoyl  group  appears  to  be  removed  before  H.  Wren. 

condensation  takes  place ;  phenylcarbimide  and  Chlorophylls.  X.  Behaviour  of  chlorophyll 
phenylcarbamyl  azide  are  obtained"  as  by-products,  derivatives  with  hydrogen  iodide  and  acetic  acid 
Phenylcarbamyl :  azide  is  obtained  when  benzazide  is  and  with  sulphuric  acid.  H.  Fischer,  A.  Merka, 
heated  with  azoimide  in  benzene.  lY-Benzoyl-iV'-  and  E.  Plotz  (Annalen,  1930,  478,  283 — 302).— A 
phenylthiocarbamide  in  alcoholic  solution  reacts  with  systematic  investigation  has  been  made  of  the  action 
sodium  azide  and  lead  dioxide  in  a  current  of  carbon  of  hydrogen  iodide  and  acetic  acid  on  certain  haemin 
dioxide  to  give  5-anilinotetrazole,  m.  p.  206°  (de-  and  chlorophyll  derivatives,  and  a  micro-method  of 
comp.),  and  5-benzamido-l-phenylteirazole,  m.  p.  157°  separating  the  products  from  0-5  g.  of  starting 
(after  sintering),  identical  with  the  product  of  benzoyl-  material  has  been  applied.  The  reaction  is  carried 
ation  of  5-amino-l-phcnyltetrazoIe  in  pyridine,  out  at  100°,  or  at  130°  in  certain  cases.  It  is  found 
5- Bcnzamido-'2- phenyltctrazole,  m.  p.  164°,  is  prepared  that  crvptopyrrole  is  hydrogenated  at  200°,  crypto- 
from  the  corresponding  amine.  The  reaction  of  pyrrolecarboxylic  acid  is  destroyed  at  160°,  blit 
A-benzoyl-A' -phenylthiocarbamide  appears  to  take  largely  unchanged  at  130°,  whilst  opsopyrrolecarb- 
place  with  the  intermediate  formation  of  benzoyl-  oxylic  acid  is  largely  destroyed  at  130°.  Thedegrad- 
phenylcarbodi-imide,  which  then  adds  on  azoimide  in  ation  products  identified  include  opsopyrrole  (a), 
two  ways.  5-Benzamido- 1-phenyltetrazole  may  be  hamiopyrrole  (b),  crvptopyrrole  (c),  and  the  derived 
titrated  with  alkali  hydroxide,  evidently  forming  a  carboxylic  acids,  (d),  (e),  and  (/),  respectively.  At 
compound  with  the  metal  attached  to  the  4-position.  100°  haemin  yields  (a),  ( b ),  (c),  (d),  and  (e) ;  meso- 
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hismin  ester  yields  [a),  (6),  (c),  [d),  (e),  and  (/)  ;  phyllo- 
porphyrin  yields  (b),  (c),  [d),  and  (e) ;  phseophorbide  a 
yields  (a),  (b),  (d),  (e),  phyllopyrrole  ( ?),  and  a  com¬ 
pound  ( ?  bistrimethylpyrrole)  isolated  as  the  picrate, 
m.  p.  149° ;  cblorin  e  yields  ( b ),  (c),  {d),  and  (e) ; 
methylchlorophyllide  yields  (b),  (c),  and  (e) ;  meso- 
rhodin  yields  [b)  and  (e).  At  130°  rhodoporphyrin 
yields  [b),  (c),  [d),  and  (e) ;  phseophorbide  b  yields  (6) 
and  (e) ;  rhodin  g  yields  (b)  and  (c) ;  allomerised 
phseophorbide  a  yields  (as),  [b),  [d),  and  (e) ;  allomerised 
methylchlorophyllide  yields  (a),  [ b ),  and  (e) ;  bilirubin 
yields  (c)  and  (/) ;  pyrroporphjarin  yields  (b),  (d),  and 
"(e).  In  the  comparison  and  discussion  of  results  the 
chief  points  of  interest  are  the  following.  Low  yields 
are  obtained  with  chlorophyll  derivatives,  and  much 
tar  is  formed.  Incomplete  reduction  does  not  account 
for  this,  for  the  yields  are  not  increased  at  130°.  The 
presence  of,  or  the  possibility  of  the  formation  of,  free 
methine  groups  appears  to  have  no  effect  on  the  course 
of  the  reaction.  Comparison  of  chlorophyll  a  and  b 
is  afforded  by  the  cases  of  phteophorhide  b  and  rhodin 
17  and  of  phseophorbide  a  and  cblorin  e.  The  yield  of 
hsemopyrrole  and  lisemopyrrolecarboxylic  acid  is 
much  reduced  in  the  first  two  cases,  and  much  tar  is 
formed.  The  gases  evolved  have  been  examined. 
No  hydrocarbons  can  be  detected.  It  appears  from 
these  results  and  results  with  simpler  pyrrole  deriv¬ 
atives  that  nuclear  carboxyl  or  carbethoxyl  groups  are 
lost  with  the  evolution  of  carbon  dioxide,  but  glyoxylic 
acid  groups  are  unaffected.  Pliylloerythrin  gives  no 
carbon  dioxide,  in  harmony  with  the  assumption  of  the 
presence  of  a  pyridone  ring. 

Decomposition  by  heating  with  85%  sulphuric  acid 
has  been  applied  to  a  number  of  compounds.  In  this 
case  carbon  dioxide  and  carbon  monoxide  are  evolved 
from  derivatives  of  chlorophyll  in  which  the  presence 
of  a  glyoxylic  acid  residue  may.  be  assumed,  but 
hcemin,  mesohsemin,  and  bilirubin  also  behave  in  the 
same  way.  That  a  methene  bridge  can  give  rise  to 
carbon  dioxide  and  monoxide  is  demonstrated  by  the 
decomposition  of  the  methene  from  cryptopvrrole- 
aldehyde  and  cryptopyrrolecarboxvlic  acid.  Treat¬ 
ment  of  hcemin  with  85%  sulphuric  acid  yields  a 
compound,  C34H36OJ,0N4S.  R.  K.  Callow. 

Porphyrin  syntheses.  XXVII.  Synthesis  of  a 
porphintripropionic  acid,  its  chlorin  and  rhodin  ; 
coprorhodin  and  setiochlorin.  H.  Fischer,  K. 
Platz,  H.  Helberger,  and  H.  Niemer  (Annalen, 
1930,  479,  26 — 42). — The  methene  from  crypto- 
pyrrolealdehyde  and  cryptopyrrolecarboxylic  acid  is 
brominated  in  acetic  acid  solution  to  [3-methyl-5-bromo- 
methyl-A-  (3  -  carboxyethylpyrryl)  -  (3  -  methyl  -  4  -  ethyl  -  5  - 
bromomethylpyrrolenyl)mcthene  hydrobromide,  darkens 
at  180°,  not  melted  at  275°.  This  is  condensed  with 
bis-(5-bromo  -4  -  methyl-3-(3-carboxyethylpyrryl)meth- 
ene  hydrobromide  in  presence  of  hydrobromic  and 
acetic  acids,  or  by  the  usual  fusion  method,  forming 
“  porphintripropionic  acid  ”  (1:4:6:  7 -letramethyl-S- 
ethylporphin  -2:3:5-  tripropionic  acid)  { dihydro  - 
chloride ;  copper  salt ;  ethyl  ester,  m.  p.  167° ;  methyl 
ester,  m.  p.  175°  [(corr.) ;  iron  salt  [hcemin), 
^38H4206N4ClFe,  m.  p.  233°  (corr.);  copper  salt.m.  p. 
214°  (corr.)]}.  This  acid  is  stable  towards,  alkoxide, 
Imt  treatment  with  fuming  sulphuric  acid,  gives 


rhodindicarboxylic  acid,  C35H3605N4  [methyl  ester, 
m.  p.  222°;  acetyl  derivative,  not  melted  at  280°). 
Treatment  of  the  complex  iron  salt  of  the  above  tri¬ 
carboxylic  acid  with  sodium  and  amyl  alcohol,  sub¬ 
sequent  removal  of  iron,  and  oxidation  (atmospheric) 
of  the  intermediate  jier hydro -derivative  gives  chlorin- 
tricarboxylic  acid,  C35H40O,.N4,  not  melted  at  2S5° 
[■ methyl  ester,  m.  p.  166°  (corr.)  [copper  salt)].  Treat¬ 
ment  of  this  acid  with  concentrated  methyl-alcoholic 
potassium  hydroxide  in  presence  of  a  stream  of  air 
furnishes  the  above  porphintripropionic  acid. 

When  coproporphyrin  I  methyl  ester  is  treated  with 
fuming  sulphuric  acid  at  40°  for  a  short  time,  copro¬ 
rhodin  I,  GtsH3G07N4  [trimethyl  ester,  m.  p.  227°), 
is  obtained ;  when  heated  at  60—70°  for  some  time, 
the  rhodin  decomposes. 

Treatment  of  aitiohamiin  with  sodium  and  methyl 
alcohol  yields  methoxyoetiohoemin,  C33H39ON4Fe ;  with 
sodium  and  alcohol  at  165°,  ethoxy cetiohccmin  is  pro¬ 
duced.  Removal  of  iron  from  the  last-named  com¬ 
pound  by  treatment  with  18%  hydrochloric  acid 
furnishes  a  small  amount  of  cetiochlorin,  C32H40N4 
[copper  salt),  which  contains  no  active  hydrogen 
(Zerevitinov).  Similar  treatment  of  the  former 
hamiin  regenerates  setiohsemin. 

Spectrochemical  data  for  most  of  the  compounds 
are  recorded.  H.  Burton. 


Dioximes.  LXII.  G.  Ponzio  and  G.  Carta- 
Satta  (Gazzetta,  1930,  60,  150 — 158). — The  present 
work  together  with  previous  papers  (A.,  1928,  888; 
1929,  334,  1072;  this  vol.,  226)  enables  the  folio-wing 
generalisations  to  be  made  :  [a)  the  (3-forms  of  aryl- 
methylglyoximes,  Ar-C(!N-OH-CMeIN-OH),  furnish 
two  isomeric  dioxime  peroxides  by  dehydrogenation, 
whilst  the  a-forms  yield  only  a  single  dioxime  peroxide ; 
[b)  the  isomeric  peroxides  come  into  equilibrium  when 
heated ;  (c)  of  the  two  glyoxime  peroxides,  that  con¬ 
sidered  to  be  an  oxadiazole  A-oxicle  (I)  has  the  higher 
m.  p.,  and  is  reduced  by  phosphorus  pcntachloride  to 
the  corresponding  arylmethylfurazan,  and  isomerised 
by  alcoholic  sodium  ethoxide  to  the  y-aryl-p-imino-a- 
hydroxytsooxazoline  (II) ;  (d)  the  peroxide  considered 
to  be  a  dioxdiazine  (III)  has  the  lower  m.  p.,  and  is 
stable  to  phosphorus  pentachloride  and  to  alcoholic 
sodium  ethoxide. 


ArC - C 

N-O— N 
(!•) 


ArC - CINH 

N-O-CH-OH 


ArP - -pMe 

N-O-O-N 


3:4-  Methylenedi  oxypheny  line  thy  loxadiazole  N  - 
oxide,  m.  p.  124-5°  (cf.  Angeli,  A.,  1893,  i,  196,  261), 
when  dissolved  in  boiling  acetic  anhydride,  propionic 
anhydride,  aniline,  or  ehloroacetic  acid;  is  converted 
(35%)  into  4-(3'  :  4! -methylenedioxyphenyl)-b-methyl- 
1:2:3: 6 -dioxdiazine  (IV),  in.  p.  116°,  which  is 
reconverted  (60%)  into  the  oxadiazole-A-oxide  under 
the  same  conditions ;  the  reaction  velocity  increases 
with  rising  b.  p.  of  the  solvent.  The  oxadiazole 
A-oxide,  m.  p.  124-5°,  reacts  with  phosphorus  penta¬ 
chloride  at  125°,  undergoing  reduction  to  3  :  4-methyl- 
enedioxyphenylmethylfurazan,  m.  p.  84°  (cf.  loc.  cit.), 
and  with  bromine  in  glacial  acetic  acid  at  100°,  giving 
3  :  4-methylenedioxy-2(  ?)-bromophenylmethyloxadi- 
azole  A-oxide,  (V),  m.  p.  112°  (cf.  loc.  cit.),  isomerised 
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incompletely  at  140 — 150°  to  4-(3'  :  4 ' -methylenedioxy- 
2'(  ? )  - bromophemjl)  - 5  - methyl  - 1  :  2  :  3  :  6  -  dioxdiazine, 
m.  p.  112°,  also  obtained  from  (IV)  by  bromination 
in  glacial  acetic  acid.  Brief  treatment  with  alcoholic 
sodium  ethoxide  converts  the  oxadiazolc  V-oxide  into 
the  isomeric  4-imino-5-hydroxy-3-(3'  :  4'-methylene- 
dioxvphenyl )  tsooxazoline  (VI),  m.  p.  1S5°  (de- 
comp.)  (cf.  loc.  cil.) ;  similar  treatment  of  (V)  affords 
4-imino-5-hydroxy-3-(3' :  4'-methylenedioxy-2'(  ?)- 
bromophenyl)isooxazoline.  By  reduction  with  zinc 
and  acetic  acid,  the  oxadiazole  JV- oxide  yields  the 
a-form  of  3  : 4-methylenedioxyphenylmethylglyoxime, 
in.  p.  163°  (cf.  loc.  cit.),  oxidised  by  10%  sodium 
hypochlorite  in  10%  sodium  hydroxide  to  the  same 
oxadiazole  JV-oxide  exclusively,  and  affording  in 
aqueous-alcoholic  solution  at  100°  with  nickel  acetate 
and  acetic  acid  a  red  nickel  complex  decomposed  by 
hydrochloric  acid  in  the  presence  of  ether  to  give  the 
(3-form  of  3  :  4-methylenedioxyphenylmethylglyoxime, 
m.  p.  207 — 209°  (decomp.)  (cf.  loc.  cit.),  which  is  oxid¬ 
ised  by  10%  sodium  hypochlorite  in  10%  sodium 
hydroxide  to  furnish,  in  quantitative  yield,  a  mixture 
of  the  oxadiazole  N -oxide,  m.  p.  124-5°,  and  its 
isomeric  dioxdiazine  (IV). 

The  tsooxazoline  (VI)  by  treatment  with  ethereal 
hydrochloric  acid  at  0°  gives  o-chloro-4-amino-3-(3' :  4'- 
methylenedioxiyplienyl)isooxazole,  m.  p.  105 — 106° 
(acetyl  derivative,  m.  p.  181° ;  benzoyl  derivative,  m.  p. 
167),  converted  by  hydrazine  hydrate  at  100°  into 
4 -amino -5- hydroxy  -  3  -  (3' :  4' -methylenedi oxy phenyl )  - 
iso oxazole,  m.  p.  146°  (decomp.),  which  is  slowly 
isomerised  to  its  precursor  (VI)  in  10%  sodium 
hydroxide,  and  is  readily  transformed  by  hydro¬ 
chloric  acid  into  the  above  chloroisooxazole. 

3  :  4-Dimethoxyallylbenzene,  b.  p.  245 — 249°, 
obtained  by  methylating  eugenol  with  methyl  sulphate 
and  10%  sodium  hydroxide,  is  converted  by  boiling 
alcoholic  potassium”  hydroxide  into  3  :  4-dimethoxy- 
propenylbcnzene,  which  by  treatment  with  sodium 
nitrite  and  glacial  acetic  {jcid  yields  3  : 4-dimethoxy- 
phenylmethyloxadiazole  V-oxide,  m.  p.  118°  after 
purification  with  stannous  chloride  and  hydrochloric 
acid  (cf.  Malagnim,  A.,  1895,  i,  35).  The  last-named 
compound  is  reduced  by  phosphorus  pentachloride  at 
120°  to  3  : 4-dimethoxyphenylmcthylfurazan,  m.  p. 
74°  (cf.  loc.  cit.),  and  is  isomerised  in  boiling  propionic 
acid  to  4-(3'  :  4' -dimethoxy  phenyl)-5-mdhyl-\  :  2  :  3  :  6- 
dioxdiazine,  m.  p.  95°,  which  is  unaffected  by  phos¬ 
phorus  pentachloride  or  boiling  alcoholic  sodium 
ethoxide  and  reacts  with  bromine  in  glacial  acetic 
acid  to  give  4-(3'  :  4' -dimethoxy-2' ('l)-bromoplienyl)-o- 
methyl- 1  :  2  :  3  :  G-dioxdiazine,  m.  p.  109°,  also  un¬ 
affected  by  hot  alcoholic  sodium  ethoxide.  The 
isomeric  3  :  4-dimethoxy-2(  ?)-bromophenylmethyl- 
oxadiazole  V-oxide,  m.  p.  135°  (cf.  loc.  cit.),  is  con¬ 
verted  by  sodium  ethoxide  into  2-imino-l-hydroxy- 
3-(3'  :  4'-dimcthoxy-2'(  ?)-bromophenyl)isooxazoline. 
The  dimethoxyoxadiazole  JV-oxide,  m.  p.  11S°,  by  the 
action  of  sodium  ethoxide  affords  4-imino-5-hydroxy- 
3-(3' :  4'-dimethoxyphenyl)isooxazoline  (VII),  m.  p. 
171°  (decomp.),  converted  by  ethereal  hydrochloric 
acid  into  5-chloro-4-amino-3-(3':  4' -dimethoxy phenyl) - 
iso  oxazole,  m.  p.  130°  (decomp.)  [ acetyl  derivative, 
m.  p.  160°  (decomp.) ;  benzoyl  derivative,  m.  p.  163°], 
which  by  treatment  with  hydrazine  hydrate  yields 


A-ainino- o-hydroxy-3-  ( 3 '  :  4' -dimethoxy phenyl)isooxazole, 
m.  p.  107°  (decomp.),  slowly  reconverted  by  10% 
sodium  hydroxide  into  its  precursor  (VII)  and  giving 
the  above  chlorotsooxazole  with  ethereal  hydrochloric 
acid.  C.  W.  Siioppee. 

Action  of  nitric  acid  on  acetylene.  II.  A. 
Quilico  and  M.  Freri  (Gazzetta,  1930,  60, 172 — 1S4 ; 
cf.  this  vol.,  449). — Slow  passage  of  acetylene  con¬ 
taining  acetone  vapour  through  nitric  acid  (d  T52) 
for  3 — 4  days  gives,  in  addition  to  compounds 
previously  described,  4 : 5' -diisooxazolyl  ketone, 
giTGfI>c.Co.c<CH-0  (I)j  m  p  760)  b  p  150o/15_ 

20  mm.  (phenylliydrazone,  m.  p.  72°;  p-nitrophmyl- 
hydrazone,  m.  p.  215°;  p-bromo  phenylliydrazone ,  m.  p. 
160°;  dioxime,  m.  p.  111°).  By  oxidation  with 
powdered  potassium  permanganate  at  0°  in  either 
acid  dr  alkaline  suspension,  the  ketone  (I)  yields  carbon 
dioxide,  hydrocyanic  acid,  and  iso oxazole-5-carboxylic 
acid,  m.  p.  149°  ( silver  salt;  amide,  m.  p.  145 — 146°). 
The  ketone  (I)  is  stable  to  strong  mineral  acids,  but 
undergoes  fission  in  the  presence  of  10%  aqueous  or 
15%  methyl-alcoholic  potassium  hydroxide  to  give 
isooxazole-5-carboxylic  acid  in  almost  theoretical  yield, 
and  cyanoacetaldehydo,  isolated  and  identified  as 
benzeneazocyanoacetaldehyde,  m.  p.  168°  (cf.  lit.),  and 
as  the  p-nilrophenylhydmzone,  m.  p.  153 — 154°.  The 
mode  of  formation  of  the  ketone  and  the  mechanism 
of  the  production  of  above  degradation  compounds  are 
discussed.  C.  W.  Shoppe  e. 

Derivative  of  a  condensed,  dicyclic  system 
from  a  pyran  and  piperidine  ring.  C.  Mannich 
and  M.  W.  Muck  (Ber.,  1930,  63,  [£],  604— 60S).— 
Ethyl  2  :  6-dimethyltetrahydro-4-pyrone-3  :  5-dicarb- 
oxylate  is  converted  by  form - 
CHR-C(C02Et) -CH2  aldehyde  and  methylamine 

Is  |l  2|  into  a  compound  I  (R=Me) 

O7  »CO  3NMe  (r.)  which,  by  reason  of  the 
|c  I  j  J  presence  of  a  pyran  and 

CHR-C(C02Et)-CH2  piperidine  ring,  is  de¬ 

signated  ethyl  d-keto-3  :  6  :  8- 
ir imelhylpydin- 1 : 5-dicarboxylate,  m.  p.  86°  (mono- 
hydrated  hydrochloride,  m.  p.  155 — 156°;  methiodide, 
m.  p.  175 — 176°).  The  presence  of  the  ketonic  group 
cannot  be  detected  by  the  customary  reagents  and  a 
reduction  to  the  corresponding  alcohol  has  not  been 
effected.  The  base  is  remarkably  stable  towards 
acids,  but  decomposed  in  a  complicated  manner  by 
alkali  hydroxide,  giving  acetone  and  a-methylamino- 
methylcrotonic  acid  [ hydrobromide ,  m.  p.  212 — 213° 
(decomp.)  ;  benzoyl  derivative,  m.  p.  14S — 149°]. 

In  individual  experiments,  ethyl  2  :  6-diphenyl- 
tetrahydr o - 4 - pyrone - 3  :  5-dicarboxylate,  formalde¬ 
hyde,  and  methylamine  give  ethyl  9-ketO-6  : 8-di- 
phenyl-3-methylpydin-l  :  5-dicarboxylate  as  the  a-form, 
m.  p.  193°  (hydrochloride,  m.  p.  216°  when  rapidly- 
heated),  or  the  (3- variety ,  m.  p.  133 — 134°  [hydro¬ 
chloride,  m.  p.  196°  (decomp.)].  The  stereoisomeride 
of  high  m.  p.  can  be  transformed  into  that  of  low  m.  p. 
through  the  hydrochloride,  but  the  reverse  conversion 
cannot  be  effected.  The  bases  are  decomposed  by 
warm  water  at  different  rates  with  production  of 
benzaldehyde. 

Ethyl  2  :  6-dimethyltetrahydro-4-pvrone-3  :  5-di- 
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carboxylate,  piperidine,  and  formaldehyde  yield  the 
unstable  base  ^cO°E?®c0>^CO2mC5Hl1’  is°1' 
ated  as  the  sodium  salt  of  the  enolic  form,  m.  p.  212 — 
213°  (deeomp.)  [corresponding  picrate,  m.  p.  133°,  and 
cliloroplatinate,  decomp.  161 — 162°].  The  sodium 
salt  of  the  enolic  form  of  ethyl  4-keto-2  :  6-diinethyl- 
3  -  diethylaminomethylpyran  -3:5-  dicarboxylate  is 
analogously  obtained.  H.  Wren. 

Condensation  of  aldehydes  and  ketones  with 
thiosemicarbazides.  M.  Busch  [with  E.  Wagner 
and  W.  Renner]  (J.  pr.  Chem.,  1930,  [ii],  124,  301 — 
312). — The  interaction  of  aS-diphenylthiosemicarb- 
azide  and  benzaldehyde  in  alcoholic  hydrochloric  acid 
(Busch  and  Ridder,  A.,  1897,  i,  381)  is  now  differently 
interpreted.  Instead  of  the  ultimate  formation  of  a 
thiodiazoloneanil,  the  reaction  is  considered  to  consist 
in  the  condensation  of  the  aldehyde  with  the  enolic 
form  of  the  semicarbazide  to  give  a  thiazdimethylene 
derivative,  NHPh-N:C<|^>CHPh  (I),  which  then 
by  isomerisation  and  elimination  of  hydrogen  yields 
2-benzeneazo-3  : 4-diphenylthiazmethin, 

/NP\n 


NPh.’N' 


-^CPh  (II).  The  hydrochloride  of  I  is 


\s— / 

precipitated  as  a  colourless  oil  by  the  addition  of  ether 
in  the  first  phase  of  the  reaction,  and  the  salt  of  the 
base  yields  benzaldehyde  when  wanned  with  dilute 
sulphuric  acid.  If  the  reaction  mixture  is  kept, 
oxidation  takes  place  to  the  yellow  hydrochloride  of 
II,  which  is  decomposable  only  by  40%  sulphuric  acid, 
or  hydrochloric  acid  at  130°.  The  compounds  from 
wt-nitrobenzaklehyde  and  cinnamaldehyde  previously 
described  are  also  now  formulated  as  thiazdimethin 
derivatives,  but  the  colourless  product  from  acet¬ 
aldehyde  and  aS-diphenylsemicarbazide  appears  to 
be  2-keto-‘S-phenyl-4c-methylthiazdimethylenephenylhydr- 
azone,  curiously  stable  to  oxidation.  II  is  transformed 
slowly  into  triphenyleiidothiotriazole  (Busch,  Ivamp- 
hausen,  and  Schneider,  A.,  1903,  i,  530;  Busch  and 
Holzmann,  A.,  1901,  i,  234). 

The  formation  of  stable  colourless  products  from 
alkyl  thiosemicarbazides  and  aldehydes  or  ketones 
can  take  place  either,  as  from  aSS-trialkylthiosemi- 
carbazides,  with  the  formation  of  a  thiodiazole,  or  of 
thiazdimethylene  derivatives  in  which  isomerisation 
and  oxidation  to  a  thiazmethin  is  prevented  by  the 
replacement  of  one  of  the  mobile  hydrogen  atoms. 
Thus  aS-diphenyl-S-methylthiosemicarbazide  and 
benzaldehyde  yield  2-phenylmethylaminoA  :  5 -di¬ 
phenyl-4:  :  5-dihydrolhiodiazole,  m.  p.  123° ;  aS-di- 
phenylthiosemicarbazide  and  acetone  yield  2 -keto- 
S-phenyl-4: :  i-dimethylthiazdimelhylenephenylhydrazone 
hydrochloride,  m.  p.  155°;  a8-diphenyl-oc-methylthio- 
semicarbazide  and  benzaldehyde  yield  2-keto-Z  :  4- 
diphenylthiazmelhylenephenylmethylhydrazone  hydro  - 
chloride,  mi  p.  185 — 186°,  yellow  (also  obtainable  from 
benzylidenethiosemicarbazide),  which  yields  with 
ammonia  a  colourless  desmotropie  form  of  the  base, 
hi.  p.  about  90°.  S-Phenylthiosemicarbazide  and 
benzaldehyde  (2  mols.)  yield  2-keto-3 :  A-diphenyl- 
thiazdimethylenephenylhydrazone  hydrochloride,  m.  p. 
115 — 150°  {base,  yellow).  R.  K.  Callow. 


Synthesis  of  pilopinic  acid  and  structure  of 
pilocarpine.  A.  E.  Tschitschibabin  and  IST.  A. 
Preobrashenski. — Bee  this  vol.,  452. 

Microchemical  reactions  for  pilocarpine.  M. 
Wagenaar  (Phann.  Weekblad,  1930,  67, 285—287).— 
A  rdsumd  of  the  literature  is  given.  The  most  sensitive1, 
reaction,  that  with  gold  chloride,  will  indicate  1  mg. 
at  a  dilution  of  1  :  2000.  S.  I.  Levy. 

Nature  of  the  reaction  of  eserine  [physostig- 
mine]  obtained  with  an  acetic  acid  solution  of 
benzidine  and  hydrogen  peroxide  and  its  applic¬ 
ation  to  the  colorimetric  determination  of 
eserine.  M.  Mokragnatz  (Bull.  Soc.  Chim.  biol., 
1930,  12,  34 — 43). — By  replacing  acetic  acid  with 
acetic  anhydride  in  the  author’s  test  for  eserine  an 
almost  colourless  reagent  is  obtained  giving  the  same 
violet  colour,  which  may  then  be  used  for  the  colori¬ 
metric  determination  of  eserine  (cf.  A.,  1928,  1264). 

P.  W.  Clutterbuck. 

Reactions  of  atropine  and  sojaie  related  com¬ 
pounds.  L.  Ekicert  (Phann.  Zentr.,  1930,  71, 
180 — 181). — Colour  reactions  on  wanning  with  sul¬ 
phuric  acid  and  p-dimethylaminobenzaldehyde,  cool¬ 
ing,  and  diluting  are  described.  S.  I.  Levy. 

Alkaloid  amine  oxides  and  their  transform¬ 
ations.  M.  Polonovski  (Bull.  Soc.  chim.  Belg., 
1930,  39,  1 — 39). — A  lecture  in  which  the  methods  of 
formation,  properties,  and  molecular  transformations 
of  amine  oxides  (“  genalkaloids  ”)  are  dealt  with  on 
the  basis  of  the  author’s  theory  of  structure  with 
special  reference  to  the  stereochemical  relationships  of 
scopolamine  and  scopinium  derivatives  to  0-scopine 
derivatives.  J.  W.  Baker. 

Microchemical  reactions  of  cocaine.  M. 
Wagenaar  (Phann.  Weekblad,  1930, 67, 229—232).— 
A  resume  of  the  tests  given  in  the  literature.  The 
most  sensitive  reagents  are  gold  and  platinum 
chlorides,  each  of  which  will  detect  2  mg.  at  a  dilution 
of  1  :  1000.  S.  I.  Levy. 

Harmine.  H.  Kreitmaxr  (Mercks  Jahresber., 
1929,  42,  5—19;  Chem.  Zentr.,  1929,  ii,  2465).— The 
identity  of  banisterine  and  harmine  is  shown  by 
pharmacological  tests.  The  pharmacological  pro¬ 
perties  of  harmaline  are  recorded.  A.  A.  Eldridge. 

Harmine.  O.  Wolfes  and  O.  Ivers  (Mercks 
Jahresber.,  1929,  42,  5 — 19;  Chem.  Zentr.,  1929,  ii, 
2465). — N -Benzylletrahydroharmine,  C2[,H2202N,  from 
tetrahydroharminc  and  benzyl  chloride  in  boiling 
methyl  alcohol,  has  m.  p.  109 — 110°  ( hydrochloride , 
m.  p.  236°).  A.  A.  Eldridge. 

Action  of  ozone  on  hydrogenated  and  non- 
hydrogenated  bases  of  the  morphine  group.  E. 
Speyer  and  L.  E.  Roell  (Ber.,  1930,  63,  [15],  539 — 
551). — Treatment  of  a-ozodihydrocodeinc  hydro¬ 
chloride  with  methyl-alcoholic  sodium  methoxide  at 
5°  followed  by  hydrogen  chloride  affords  the  non¬ 
crystalline  {i-ozodihydrocodeine  ( hydriodide ,  decomp. 
229°,  [a]S  4-52-5°  in  water) ;  if  reaction  is  effected  at 
50°,  non-crystalline  y-ozodihydrocodeine  [ hydriodide , 
m.  p.  219 — 220°  (decomp.)  after  softening  at  215°, 
[“]d  +17-6°  in  water]  results.  During  the  reaction, 
the  carbomethoxy-group  of  a-ozodihydrocodeine 
becomes  hydrolysed  and  the  carboxyl  group  is 
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subsequently  esterified.  The  compounds  described 
previously  (A.,  1929,  330)  as  (3-  and  y-ozodihydro- 
eodeine  are  therefore  (3-  and  y-ozoelhyldihydromorphine 
I  (R'=C02Et  or  H,  R,=H  or  C02Rt).  Ozonisation  of 
(3-ozoethyldihydromorphine  in  dilute  acetic  acid  and 
addition  of  phenylhydrazine  to  the  resulting  mixture 
yields  ethyl  glj’oxylate  phenylhydrazone,  m.  p.  130°, 
and  (3 ■  d ilujd rocod inalphenylhydrazone  (monohydrated 
acetate,  m.  p.  205 — 206°) ;  R-dihydrocodinaloximc  di- 
hydrate,  decomp.  267 — 287°,  according  to  the  rate  of 
heating  ( hydrochloride ,  decomp.  266°),  and  the  corre¬ 
sponding  semicarbcizone,  decomp.  247°,  are  described. 
Since  identical  products  are  derived  from  y-ozodiethyl- 
dihydromorphine,  the  (3-  and  y-compounds  are 
regarded  as  cis-tra ns-isomerides. 


C02Me/^jCH 

“V)  <nj 

ch. 


Methyl  5-deoxydihydrbmorphinate  is  transformed 
by  ozone  in  presence  of  dilute  acetic  acid  into  the 
corresponding  N-oxide,  decomp.  1S3°,  [a]:,7  +19-7° 
in  water  ( hydrochloride ,  decomp.  195 — 199°;  picrate, 
decomp.  196°),  also  prepared  by  the  action  of  hydrogen 
peroxide  on  the  ester,  into  which  it  is  readily  re-con¬ 
verted  by  catalytic  hydrogenation  or  by  sulphurous 
acid. 

Dihydrocodeinone  is  transformed  by  ozone  into 
6-ketodihydrocodinol,  isolated  as  the  disemicarbazone, 
C17H2304N7,  decomp.  280°. 

In  agreement  with  Wieland  and  Small  (A.,  1929, 
81),  ozonisation  of  a-chlorocodide  yields  a  compound, 
C18H20O4NCl  (Wieland’s  chlorocodizone),  which  is 
devoid  of  aldehydic  properties.  On  the  assumption 
that  ozonolysis  follows  a  normal  course  the  compound 
is  re-named  ozo-a-chlorocodide  (m.  p.  104 — 105°,  [a]j? 
—231°  in  alcohol),  and  to  it  the  structure  III  is 
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assigned;  the  hydrochloride,  decomp.  213°,  hydro¬ 
bromide,  decomp.  201°,  hydriodide,  decomp.  174°  after 
softening  at  160°,  and  picrate,  m.  p.  171°,  are  described. 
Ozonisation  of  ozo-a-chlorocodide  affords  a-chloro- 
yx  codinod  (IV)  isolated  as  the 

CO»M<y  \  amorphous  phenylhydrazone, 

™  ™  1  C21H22OaN3a.  Ozo-a-chloro¬ 

codide  is  readily  hydrolysed 
by  15%  sulphuric  acid  to 
a  -  chlorom  or ph  inic  acid, 
C17H20O5NCl,H2O,  decomp. 
192°,  and  is  converted  by 
hydrogen  in  presence  of  pallad- 
ised  charcoal  into  methyl  Q-deoxydihydromorphinate 


h2cMcE^H2 


(V),  isolated  as  the  picrate,  m.  p.  about  200 — 205°  after 
softening  at  170°,  decomp.  221°.  Similarly,  [3-chloro- 
codide  is  ozonised  to  ozo-(3-chlorocodide,  isolated  as 
the  picrate,  C18H20O4NC1,CgH4NO2)3-OH,  decomp. 
217°. 


Codeine  and  morphine  in  presence  of  30%  formic 
acid  are  readily  ozonised  to  codinal,  isolated  as  the 
phenylhydrazone,  c21h,3o  3N3,1-5H20,  decomp.  215°. 
Ozonolysis  appeals  to  follow  the  course  taken  in  the 
production  of  ozo-a-  and  -|3-chlorocodide. 

H.  Wren. 

Strychnos  alkaloids.  LIV.  Relationship  of 
the  three  C17  series  of  the  degradation  of  brucine. 
H.  Lettchs  and  A.  Hoffmann  (Ber.,  1930,  63,  [£], 
439—448;  cf.  A.,  1929,  1470).— Hydrolysis  of  the 
alkaloid,  C17H20O3N'2Bi,2,  obtained  by  oxidation  of 
cacothelin  -with  bromine,  yields  the  substance, 
C17H2205N2,  oxidised  by  chromic  acid  to  the  acid, 
Ci-H26OeN2,  identical  with  the  compound  obtained 
directly  from  brucine  by  Wieland  and  Munster  (A., 
1929,  707),  with  whose  formulation  the  authors  now 
concur  (cf.  ibid.,  1320).  According  to  its  mode  of 
origin,  Wieland’s  acid  must  contain  the  reactive  C!C 
linking,  two  carboxyls,  a  ketonic  group,  and  an 
oxygen  atom  possibly  in  ethereal  union.  It  is 
oxidised  by  bromine  to  the  salt,  C17H2l)07N2,HBr, 
darkening  and  softening  at  280 — 310°  (disemicarb¬ 
azone,  C19H2(i07N8,HBr,  darkening  at  280°,  but  not 
molten  belowr  305°),  which  is  oxidised  by  mercuric 
oxide  to  the  acid,  C17H20OsjST2,  identical  with  the 
compound  derived  from  Hanssen’s  acid  (A.,  1929, 
944)  to  which  the  formula  C17H1808lSr2  was  ascribed ; 
the  corresponding  dianhydride,  (now)  C17H160GN2, 
darkening  above  240°,  after  softening,  diamide , 
C17H2206N'4,  darkening  at  255°  after  softening  at  240°, 
and  monoamide  hydrochloride,  C71H2107N3,HC1,  are 
described. 

During  the  attack  of  chromic  acid  on  Hanssen’s 
C19  acid  and  brucine  an  amido-group  is  hydrolysed 
and  one  of  the  two  C!C  linkings  is  oxidised  in  such  a 
manner  that  oxalic  acid  (transitorily)  and  a  ketone  are 
formed.  The  other  C1C  group  remains  intact  and 
the  successive  action  of  bromine  and  mercuric  oxide 
yields  the  ketonic  acid,  Cj7H!,0O8N2.  In  the  reduced 
Hanssen  acid,  the  group  CiC  is  not  present  and  the 
substance  is  not  attacked  by  chromic  acid.  The 
C17  alkaloid  series  is  genetically  related  to  the  Wieland 
acid,  which  can  arise  only  by  the  production  of  two  new 
carboxyl  groups. 

The  reactive  CIC  linking  is  also  present  in  the  C46 
Hanssen  acid  which  does  not  contain  the  ketonic 
group.  The  acid  C1GH20O4ISr2  (cf.  Wieland  and 
Miinster,  loc.  cit.)  is  oxidised  by  bromine  in  hydro- 
bromic  acid  to  the  salt  C,6H20O6N2,2HBr,  m:  p.  290 — 
295°  (decomp.)  after  darkening  at  230°,  which  affords 
a  semicarbazone,  C17H2306N5,HBr,  decomp.  240°  after 
becoming  yellow  at  230°,  and  is.  oxidised  by  mercuric 
oxide  to  the  substance  C,GH20O7N2,  isolated  as  the 
hydrobromide.  Similarly,  the  amino-acid,  C17H2204N2, 
yields  a  compound,  C17H220GN2,HBr,  darkening  at 
260°,  but  not  molten  below  310°  [ semicarbazone ,  m.  p. 
260°  (decomp.)  after  softening  and  darkening  at  240°], 
oxidised  by  mercuric  oxide  to  the  substance, 
C17H2,0-No,HBr,  decomp,  about  255°  after  softening 
at  235°.  V  .  : 
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Although  absorption  of  bromine  occurs,  similar 
products  could  not  be  isolated  from  the  base 
Ci7H2203N2  and  from  a  new  alkaloid.,  C17H2202N2, 
m.  p.  130°,  and  160 — 165°  after  partial  re-solidific¬ 
ation,  derived  from  the  alkaloid,  C1,H20O3N2Br2,  by 
Clemmensen’s  method.  Unsuccessful  attempts  to 
oxidise  the  last-named  compound  with  chromic  acid 
are  described.  H.  Wren. 

Strychnine  and  brucine.  IX.  Preparation  of 
some  isomerides  of  di-  and  tri-nitrostrychols. 
J.  N.  Ashley,  (the  late)  W.  H.  Perkin,  jun.,  and  R. 
Robinson  (J.C.S.,  1930,  382 — 395). — Dinitrostrychol- 
carboxylie  acid  is  obtained  by  a  modification  of  the 
method  described  by  Tafel  (A.,  1S98,  i,  700).  Dinitro- 
strychol,  m.  p.  282°  (lit.  284°),  is  readily  converted  by 
warm  nitric  acid  (d  1-5)  into  trinitrostrychol  (Tafel, 
loc.  cit.).  Dinitrostrychol  monomethyl  ether  is 
hydrolysed  by  1  %  sodium  hydroxide  solution  at  40° ; 
with  cold  8%  sodium  hydroxide  solution  the  ether 
gives  a  deep  red  sodium  salt.  The  disodium  salt  of 
dinitrostrychol  and  alcoholic  ethylene  dibromide 
afford  a  small  amount  of  (probably)  the  monoethyl 
ether,  m.  p.  186 — 187°,  whilst  the  dipotassium  salt  and 
oxalyl  chloride  in  toluene  furnish  a.  poor  yield  of  a 
substance,  m.  p.  161°,  oxidised  by  boiling  nitric  acid 
(d  1-42)  to  a  compound,  m.  p.278 — 279°  (decomp.). 
Syntheses  of  6  :  S-dinitro-2  : 4.-,  -2:5-,  and  -2:7-di- 
hydroxyquinolines  are  described;  none  of  these  is 
identical  with  dinitrostrychol. 

2  :  4-Dihydroxyquinoline  [2(or  4 )-acetyl  derivative, 
m.  p.  214—215°;  2 (or  4)-j>-nitrobenzoyl  derivative, 
m.  p.  247°  (decomp.)],  prepared  by  a  slight  modific¬ 
ation  of  Camps’  method  (A.,  1900,  i,  310),  is  con¬ 
verted  by  Gabriel’s  method  (A.,  1919,  i,  38)  into 
3-nitro-2  :  4-dihydroxyquinoline  [morioacetyl  deriv¬ 
ative,  m.  p.  194°  (decomp.)],  which  on  distillation 
with  soda-lime  gives  a  small  amount  of  aniline. 
Treatment  of  2  :  4-dihydroxyquinoline  with  potassium 
nitrate  and  sulphuric  acid  below-  5°,  with  subsequent 
addition  of  nitric  acid  to  the  mixture,  gives  3  :  6-(Zi- 
nitro-2  : 4-dihydroxyquinoline,  m.  p.  200°  (decomp.) 
[sodium  salt],  which  is  stable  to  10%  sodium  hydroxide 
solution  at  145°.  The  acetate,  m.  p.  190°  (decomp.), 
of  this  is  converted  by  potassium  nitrate  and  10% 
oleum  at  85 — 95°  into  3:6:  S-trinitro-2  :  4-dihydroxy¬ 
quinoline,  m.  p.  192 — 193°  (decomp.)  [acetyl  deriv¬ 
ative,  m.  p.  158°  (decomp.)],  which  is  not  identical 
with  trinitrostrychol.  This  trinitro-dcrivative  is 
degraded  by  nitric  ( d  1-5)  and  acetic  acids  to  picric 
acid,  whilst  trinitrostrychol  is  not.  6  :  8-Dinitro-2  :  4- 
dihydroxyquinoline  could  not  be  obtained  (attempted 
ring  closure)  from  methyl  and  ethyl  3  :  h-dinitro-2- 
acetamidobenzoates,  m.  p.  172 — 173°  and  174°,  respect¬ 
ively.  3  :  5-Dinitro-2-methoxy-  and  2-chloro-Z  :  5-di- 
nitro-benzoyl  chlorides,  m.  p.  37 — 38°  and  62°,  respect¬ 
ively,  do  not  condense  with  ethyl  sodioacetoacetate. 

6  :  8-Dinitro-2  :  5-,  m.  p.  261°  (decomp.)  {acetyl 
derivative,  m.  p.  178°),  and  6  :  8-dinitro-2  :  7 -di- 
hydroxy  quinolines,  not  melted  at  310°,  are  obtained 
from  5-  and  7-aminocarbostyrils,  respectively,  by 
diazotisation,  decomposition  of  the  diazo-solutions, 
and  subsequent  nitration ;  the  intermediate  compounds 
were  not  isolated.  Both  dinitro-derivatives  are 
degraded  by  nitric  acid  to  styphnic  acid ;  the  2  :  5- 


derivative  is  the  more  stable.  An  improved  prepar¬ 
ation  of  7-nitrocarbostyril  from  7-nitroquinoline  is 
given. 

Oxidation  of  2-nitro-p-tolyl  methyl  ether  with 
potassium  permanganate  solution  affords  35%  of 
3-nitroanisic  acid,  m.  p.  195 — 196°  (ethyl  ester,  m.  p. 
71 — 72°;  acid  chloride,  m.  p.  56°).  2-Nitroanisoyl 
chloride  and  ethyl  sodioacetoacetate  in  ether  yield  the 
corresponding  acetoacetate  ('potassium  salt),  hydro¬ 
lysed  by  dilute  sulphuric  acid  to  2-nitr0-4-methoxy- 
acetophenone.  Condensation  of  this  ketone  with 
ethyl  oxalate  in  presence  of  sodium  ethoxide  solution, 
subsequent  dilution  with  water,  and  acidification  with 
hydrochloric  acid  furnishes  2-nitro-4-methoxybenzoyl- 
pyruvic acid,  m.  p.  161°,  reduced  by  ferrous  hydroxide 
to  4-hydroxy-l  -methoxyquinoline-2-carboxylic  acid 
(7 -methoxykynurenic  acid),  m.  p.  27S°  (decomp.). 
This  is  nitrated  by  nitric  acid  (d  1-5)  at  30°  to  the 
3(or  S)-?M<ro-derivative,  m.  p.  250°  (decomp.),  and 
further  to  the  3:6:  8-Znm’Zro-derivative,  not  melted 
at  310°.  Exhaustive  nitration  of  decarboxylated 
7-methoxykynurenic  acid  affords  specimens  of  3  :  6  : 8- 
trinitro-derivatives  differing  from  trinitrostrychol  in 
their  behaviour  towards  hot  aqueous  sodium  hydr¬ 
oxide  ;  the  pale  yellow  solution  of  trinitrostrychol  in 
dilute  sodium  hydroxide  solution  becomes  deep  brown 
when  heated.  It  is  considered  that  strychol  is  not 
4  : 7-dihydroxyquinoline. 

The  Reimer-Tiemann  reaction  with  m-nitrophenol 
gives  3%  of  6 -nitrosalicylaMehyde,  m.  p.  54 — 55° ; 
the  methyl  ether,  m.  p.  111°,  when  treated  with  aqueous 
sodium  hydroxide  in  acetone  solution  affords  dimeth- 
oxyindigotin.  H.  Burton. 

Constitution  of  dihydrothebacodine,  dehydr- 
oxytetrahydrocodeine,  and  (i-tetrahydrodeoxy- 
codeine.  H.  Kondo  and  E.  Ochiai  (Ber.,  1930,  63, 
[jB],  646 — 649). — Methylsinomenine  is  catalytically 
reduced  in  presence  of  palladised  charcoal  to  dihydro- 
methylsinomenine  [semicar  bazone,  m.  p.  220°  (de¬ 
comp.)  ;  dihydrated hydrochloride,  m.  p.  150°  (decomp.), 
[«]iJ  +35-05°  in  water],  converted  by  amalgamated 
zinc  and  concentrated  hydrochloric  acid  into  deoxy- 
tetrahydrosinomenine  methyl  ether  (hydriodide  and 
its  monohydrate,  m.  p.  104—106°,  [a]y  +20-53°  in 
water;  methiodide,  m.  p.  257 — 258°).  The  same 
methyl  ether  methiodide  is  obtained  by  the  successive 
action  of  methyl  sulphate  and  sodium  hydroxide  and 
potassium  iodide  on  deoxytetraliydrosinomenine  (cf. 
A.,  1929,  1088).  In  the  last-named  compound  the 
hydroxyl  group  must  be  attached  to  the  C-4  atom. 
Since  deoxytetraliydrosinomenine  is  the  optical 
antipode  of  dihydrotheba¬ 
codine  (Speyer  and  Siebert,  A., 
1921,  i,  685)  it  must  have  the 
same  constitution  I,  and  since 
dehydroxytetrahydrocodeine 
/  |  '+  \NMe  (Mannich  and  Lowenheim,  A., 
L  1921,  i,  124)  and  p-tetrahj'dro- 

deoxyeodeine  (Freund,  A., 
1920,  i,  757)  are  identical  therewith  it  is  proposed  to 
designate  them  “  dihydrothebainan.”  H.  Wren. 

Microchemical  reactions  of  wpomorphine.  M. 
Wagenaar  (Pharm.  Weekblad,  1930,  67,  321 — 322). 
— Suitable  reactions  for  microscopic  tests  are  described. 
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By  addition  of  one  drop  of  concentrated  chloral 
hydrate  solution  and  a  drop  of  gold  chloride  solution 
to  the  solution  of  the  hydrochloride,  a  fine  reddish- 
brown  precipitate  of  needle  crystals  is  obtained.  The 
test  will  detect  1  rag.  at  a  dilution  of  1  :  1000. 

S.  I.  Levy. 

Ultra-violet  absorption  spectrum  of  cheli- 
donine.  V.  Brustier  (Compt.  rend.,  1930,  190, 
499 — 501). — The  ultra-violet  absorption  spectrum  of 
chelidonine  (maximum  at  X  2280-9)  although  larger 
and  approximately  ten  times  as  intense,  is  closely 
similar  to  that  of  morphine  and  dionine ;  chelidonine 
is  therefore  considered  to  be  derived  from  phen- 
anthrene  and  not  from  isoquinoline  (cf.  A.,  1924,  i, 
1227).  C.  W.  Shoppee. 

Sinomenine  and  disinomenine.  XIV.  Bromo- 
sinomeninone.  Iv.  Goto  and  T.  Najibo  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  73 — 77). — When  bromo- 
sinomenine  (Goto  and  Nakamura,  A.,  1929,  1469)  or 
its  hydrobromide  is  heated  with  2N-hydrochloric 
acid,  it  is  converted  into  br.omosmomeninone,  m.  p.  227° 
(decomp.),  [a]1,';  +54-5°  (in  alcohol)  ( setnicarbazone , 
decomp.  11S°;  methiodide,  m.  p.  244 — 246°),  the 
dioxime,  m.  p. 189°  (decomp.),  of  which  is  also  obtained 
by  the  action  of  bromine  in  acetic  acid  on  sinomenine 
hydrate  dioxime.  A  solution  of  bromosinomeninone 
in  1%  hydrochloric  acid  is  converted  by  addition 
of  7iY-ammonia  solution  into  brotnosinomeninone- 
imine,  sinters  233°,  not  melting  at  300°,  [a]™  +110-9° 
(in  chloroform),  which  is  hydrolysed  by  warm  10% 
sodium  hydroxide  to  bromosinomeninone,  and  gives 
an  oxime,  sinters  208°,  decomp.  300°,  converted  by 
2N-sodium  carbonate  into  the  mono-  or  di-oxime  of 
bromosinomeninone  according  to  the  conditions. 

J.  W.  Baker. 

y  -Phenyl  -a  -methylpropyldimethylarsine,  p- 
benzylbutyldimethylarsine,  and  some  related 
compounds.  A.  Brewin  and  E.  E.  Terser  (J.C.S., 
1930,  502 — 504), — Reduction  of  ethyl  a-benzyl- 
butyrate  (prepared  by  way  of  benzjdidenemalonic 
acid,  benzylmalonic  acid,  its  ethyl  ester,  ethyl  benzyl- 
ethylmalonate,  and  a-benzylbutyric  acid)  with  sodium 
and  alcohol  affords  a  73%  yield  of  (5-benzylbutyl  alcohol 
(corresponding  bromide,  b.  p.  135°/20  mm.).  Magnes¬ 
ium  p-benzylbutyl  bromide  and  iododimethylarsine  in 
ether-benzene  solution  furnish  fi-benzylbutyldimethyl- 
arsine,  b.  p.  150°/20  mm.  Magnesium  p-phenylethyl 
bromide  reacts  with  benzaldehyde  and  m-chloro- 
benzaldehyde  forming  xy-diphenylpropyl  alcohol 
(corresponding  bromide,  b.  p.  185 — 190°/30  mm.)  and 
y-phenyl-a-va-chloroplimylpropyl  alcohol,  b.  p.  210 — 
215°/25  mm.  (corresponding  bromide,  b.  p.  200 — 205°/ 
30  mm.),  respectively.  Neither  of  these  bromides 
reacts  with  magnesium.  The  Grignard  reagent  from 
y-bromobutylbenzcne,  b.  p.  118 — 119°/14  mm.  (the 
corresponding  alcohol  is  prepared  from  magnesium 
(3-phenylethyl  bromide  and  acetaldehyde),  and  iodo¬ 
dimethylarsine  afford  56%  of  y-phenyl-u-methyl 
p  ropy  Id  imethylars  ine,  b.  p.  143 — 145° /20  mm.  (meth¬ 
iodide,  in.  p.  156°  after  softening  at  153°).  ;  The 
dichloride  of  this  undergoes  thermal  decomposition 
mainly  to  y-chlorobutylbenzene  and  chlorodimethyl- 
arsine.  The  arsines  described  could  not  be  converted 
into  cyclic  arsines.  H.  Bertox. 


Synthesis  of  a-chlorostyryldichloroarsine.  V. 
Ipatiev,  G.  Razubaiev,  and  A.  Sizov  (J.  Russ.  Phys. 
Chem.  Soc.,  1928,  61,  1869— 1S74;  cf.  Turner,  J.C.S., 
1925, 127,  996). — The  preparation  and  properties  of 
a-chlorostyryldichloroarsine  are  described.  Phenyl- 
acetylene  and  arsenic  trichloride  when  heated  for  30 
hrs.  under  reflux  gave  a  mixture  of  the  arsine  and  the 
initial  materials  which  could  not  be  separated  by 
distillation,  but  by  freezing  yielded  the  pure  arsine, 
m. p.40-6— 41-2°, which  decomposedwhen  heated  above 
110°.  On  heating  it  with  dilute  sodium  hydroxide 
to  110 — 120°,  a-chloroslyrylarsine  oxide,  m.  p.  115 — 
117°,  was  obtained,  whilst  oxidation  with  hydrogen 
peroxide  yielded  a-chlorostijrylarsmic  acid,  m.  p. 
179 — 180°.  M.  Zvegintzov. 

Arsenic  derivatives  of  2-methylthiophen.  IV. 
C.  Einzi  (Gazzctta,  1930,  60,  159—165;  cf.  A.,  1926, 
186). — 2-Methylthiophen-5-mercuric  chloride,  m.  p. 
204°,  obtained  in  almost  theoretical  yield  from 
2-methylthiophen  by  treatment  with  aqueous  mercuric 
chloride  in  the  presence  of  sodium  acetate,  condenses 
with  arsenious  chloride  in  benzene  to.  give  2-methyl- 
thiophen-5-arsenious  chloride,  oxidised  by  alkaline 
hydrogen  peroxide  to  2-methyltliiophen-5-arsinic  acid, 
m.  p.  132°,  which  loses  1  mol.  of  water  by  drying  to 
give  2-methylthiophen-o-arsenic  oxide.  Nitration  of 
2-methylthiophen-5-arsinic  acid  in  the  presence  of 
concentrated  sulphuric  acid  yields  3-nitro-2-methyl- 
lhiophen-5-arsinic  acid,  m.  p.  above  270°  (decomp.), 
reduced  in  alcoholic  solution  by  4%  sodium  amalgam 
to  3-amino-2-methylthiophen-o-arsinic  acid,  decomp, 
about  270°  without  melting  ( hydrochloride ;  acetyl 
derivative,  m.  p.  above  260°).  Reduction  (50% 
hypophosphorous  acid  at  60 — 70°)  of  2-methylthio- 
phen-5-arsinic  acid  gives  2  :  2' -dimethyl-5  :  5’-arseno- 
thiophen,  m.  p.  62 — 130°.  3-Nitro-2-methylthiophen- 
5-arsinic  acid  is  similarly  reduced  at  80 — 85°  to 
3  :  3'  -dinitro-2  :  2' -dimethyl-5  :  5'  -arsenotMophen,  de¬ 
comp.  185 — 225°;  the  arsenothiophens  are  recon¬ 
verted  into  the  corresponding  arsinic  acid  by  oxidation 
with  iodine  or  hydrogen  peroxide.  C.  W.  Shoppee. 

Arsenic  compounds  of  pyrrole  and  indoles.  Q. 
Mixgoia  (Gazzetta,  1930,  60,  134 — 140). — Diazotised 
p-aminophenylarsinic  acid  couples  with  pyrrole, 
indole,  2-mcthylindole,  and  3-methylindole  in  cold 
alkaline  aqueous-alcoholic  solution  to  give,  respect¬ 
ively  :  2-benzeneazopyrroleA'  -arsinic  acid  ( ammonium , 
lead,  barium ,  silver,  copper,  iron,  zinc,  tin,  and  man¬ 
ganese  salts) ;  3-benzeneazomdoleA' -arsinic  acid 
(ammonium  and  lead  salts) ;  3-benzeneazo-2-methyl- 
indole-4:' -arsinic  acid  ( ammonium ,  lead,  and  mercuric 
salts) ;  2-be?izeneazo-3-methylindole-i'-arsinic  acid 
(ammonium  and  mercuric  salts).  The  foregoing 
substances  are  intensely  coloured  (reddish-brown)  and 
without  m.  p. ;  they  are  readily  soluble' in  alkali 
hydroxides  or  carbonates.  G.  W.  Shoppee. 

Preparation  and  properties  of  derivatives  of 
phenarsazine.  O.  A.  Zeide  and  I.  M.  Gorskx  (J. 
Russ.  Rhys.  Chem.  Soc.,  1929,  61,  1563 — 1571). — The 
action  of  Grignard  reagents  on  10-chloro-5  :  10-di- 
hydrophenarsazine  was  investigated.  The  methyl 
(m.  p.  107 — 108°),  ethyl  (m.  p.  71 — 72°),  phenyl  (in.  p. 
14S — 149°),  and  a-naphthyl  (m.  p.  154—155°)  deriv¬ 
atives  are  prepared  by  the  above  method .  The  action  of 
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chlorine  on  these  compounds  gave  perchlorides,  whilst 
gaseous  hydrogen  chloride  decomposed  them,  giving 
the  corresponding  substituted  dichloroarsine  and 
diphenylamine  hydrochloride.  M.  Zvegintzov. 

Reduction  of  derivatives  of  dihydrophen- 
arsazine.  G.  Razubaiev  and  A.  Benediktov  (Ber., 
1930,  63,  [B],  343—346 ;  cf.  Wieland  and  Rliein- 
heimer,  A.,  1921,  i,  371;  Razubaiev,  A.,  1929,  585, 
834). — Direct  determination  of  the  hydrogen 
absorbed  during  the  reduction  of  10-chloro-5  :  10-di- 
hydrophenarsazine  is  impossible,  since  the  compound 
is  not  affected  by  magnesium  or  sodium  amalgam  in 
acetic  acid  or  alcoholic  hydrogen  chloride.  It  is 
therefore  treated  with  zinc  dust  and  acetic  acid  and, 
by  measurement  of  the  oxygen  absorbed  in  re-oxid¬ 
ation  of  the  reduced  product,  it  is  shown  that 
approximately  2  atoms  of  hydrogen  are  required  for  the 
reduction.  The  compound  produced  cannot  bo 
isolated  from  the  solution,  which,  on  addition  of  water, 
appears  to  deposit  the  oxide,  C24H22ON2As2.  The  last- 
named  compound  is  very  unstable  and  is  slowly 
oxidised  by  air  to  5 :  10-dihydrophenarsazine.  It 
dissolves  readily  in  a  solution  of  iodine  in  acetone  or 
alcohol,  evolving  hydrogen  iodide  and  producing 
10-iodo-9  :  10-dihydrophenarsazine;  in  presence  of 
water,  further  oxidation  to  phenarsazinic  acid  occurs. 
With  concentrated  sulphuric  acid  the  oxide  evolves 
sulphur  dioxide  and  gives  the  intensely  red  solution 
characteristic  of  'dihydrophenarsazine  derivatives. 

Phenarsazinic  acid,  10  :  10-dimethyl-  and  10-methyl- 
10-ethyl-5  : 10-dihydrophenarsazine,  and  the  iodides, 
perchloride,  and  perbromide  of  10-methyl-5  :  10-di¬ 
hydrophenarsazine  which  contain  quinquevalent 
arsenic  give  pale  greenish -yellow  solutions  in  con¬ 
centrated  sulphuric  acid  and  no  coloration  when 
warmed  with  formic  acid.  Compounds  containing 
tervalent  arsenic  in  which  halogen,  oxygen,  methoxy-, 
ethoxy-,  acetoxy-,  formoxy-,  or  similar:  group  is 
attached  to  arsenic  yield  intensely  red  solutions  in 
sulphuric  acid  and,  with  few  exceptions,  are  reduced 
by  formic  acid  with  production  of  a  cherry-red  colour 
sensitive  to  atmospheric  oxygen.  If  an  alkyl  or  aryl 
group  is  united  to  the  arsenic  atom,  the  sulphuric  acid 
solutions  are  much  less  intensely  coloured  and  marked 
colorations  are  not  produced  by  formic  acid. 

H.  Wren. 

Uranium  salts.  S.  Weil  and  S.  RosenblumOwna 
(Bull.  Trav.  Inst,  pharm.  Etat.  Warsaw,  192S, 
10  pp. ;  Chem.  Zentr.,  1929,  ii,  2222).— The  following 
salts  are  described  :  uranium  a-phenvl-, 
U0(C1(H5N,C6H5-C02)2,3H20,  and  a-salicyl-cinchonin- 
ate,  U0C17H90sN,H20  ;  uranvl  a-salicylcinchoninate, 
U02C17H905N,4H20 ;  uranium  sulphosalicylate, 
C14Ha012S2U,  and  salicylate,  CMHS0GU,4H20 ; 
uranyl  salicylate,  C14H10OGUO2,5H2O ;  uranium 
naphtiialene-2-sulphonate,  UO(C10H7SO3)2 ;  uranyl 
p  -  aminophenylarsinate,  C12H1406N2As2U02,H.20, 
methylarsinate,  CH3As03U02,l-5H20,  ?ft-nitro-p- 
hydroxyphenydarsinate,  C12Hj0O12N2As2UO2,2II2O, 
and  m-nitroarsanilate,  (+2H20) ;  and  uranyl  com¬ 
pounds  of  guaiacol,  C14H80cU,4H,0,  and  salvarsan, 
(C12H10O2N,As2UO2OH)2,5H2O.  A.  A.  Eldridge. 

Phosphonecarboxylic  acids  containing  an 
asymmetrical  phosphorus  atom.  A.  E.  Arbusov 


and  J3.  A.  Arbusov  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  1599 — 1607). — Earlier  attempts  to  prepare 

optically  active  isomerides  of  pliosphinic  acid  deriv¬ 
atives  are  briefly  summarised,  and  the  preparation  of 
phenylphosphoneacetic  acid.  Oil- PPh  0  •  C  H2-C02  H , 

and  phenyl-a-phosjihonepropionic  acids, 
OH-PPhO-CHMe-C03H,  is  described.  Phenylphos- 
phoneacetic  acid,  m.  p.  121-5 — 122-5°,  was  obtained  as 
the  ethyl  ester,  b.  p.  195 — 198°/7  mm.,  t/;J  1-1223,  by 
the  action  of  diisobutyl  phenylphosphite, 
PPh(OC4H„)2,  b.  p.  134-5°/7  mm.  (from  phosphenyl 
chloride  and"  sodium  isobutoxide),  on  ethyl  bromo- 
acetate.  The  alkaloid  salts  of  the  acid  could  not  be 
resolved  into  optically  active  components.  Phenyl - 
a -phospho neprop ionic  acid,  m.  p.  168—169°,  was 
prepared  by  the  same  method  as  the  ethyl  ester,  b.  p. 
191 — 193°/7  mm.,  dg  P10535,  from  diisobutyl  phenyl¬ 
phosphite  and  ethyl  a-bromopropionate. 

M.  Zvegintzov. 


Phosphinic  acids  containing  an  asymmetrical 
phosphorus  atom.  A.  E.  Arbusov  and  I.  Arbu¬ 
sov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  1905 — 
1908). — Phenylisobutylphosphinic  acid  and  phenyl  - 
triphenylmethylphosphinic  acid  were  synthesised, 
and  unsuccessful  attempts  made  to  resolve  them  into 
optical  isomerides  by  salt  formation  with  alkaloids. 

Phenylisobutylphosphinic  acid,  m.  p.  64 — 65°,  was 
obtained  by  the  action  of  isobutyl  iodide  oil  the  ester, 
PPh(OC4H„)2,  at  160°  in  a  sealed  tube.  It  did  not 
give  crystallisable  salts  with  alkalis  or  alkaloids. 

The  ester  PPh(OC4Hj)2  and  triphenylmethyl  brom¬ 
ide  under  similar  conditions  yielded  phenyltriphenyl- 
methylphospliinic  acid,  m.  p.  287 — 288°,  which  gave 
crystalline  salts  with  the  alkali  metals  but  not  with 
alkaloids.  M.  Zvegintzov. 


Preparation  of  thiophosphinic  acids  containing 
asymmetric  phosphorus.  A.  E.  Arbusov  and 
G.  X.  Kamai  (J.  Russ.  Phys.  Chem.-Soc.,  1929,  61, 
2037 — 2042). — -Various  acids  of  the  types  PRR'S-OH 
and  PRR'S-SH  have  been  prepared  with  the  object  of 
obtaining  them  in  optically  active  forms.  The  only 
one  to  be  obtained  crystalline  is  phcnylbenzylmono- 
thiophosphinic  acid,  which  is  being  investigated 

further.  The  compound  PPh(SEt)2,  b.  p.  143 _ 144°/ 

3-5  mm.,  d\  1-1417,  prepared  by  treating  mercaptan 
(1  mol.)  in  ethereal  solution  with  sodium  and  phos¬ 
phenyl  chloride  (0-5  mol.)  forms  a  crystalline  compound 
with  cuprous  bromide.  At  150°"  it  combines  with 
sulphur  giving  rise  to  the  compound  ClflH,-S,P, 
b.  p.  191—19273-5  mm.,  dg  1-2201,  which  is  hydro¬ 
lysed  by  sodium  ethoxide  to  the  crystalline  salt, 
PPhS(SEt)- OXa,  but  the  corresponding  acid  could  not 
be  obtained  crystalline.  When  heated  with  ethyl 
iodide  in  a  sealed  tube  at  130°,  the  thio-ether 
PPh(SEt)2  undergoes  isomerisation  to  the  compound, 
PPhEt(SEt);S,  b.  p.  169 — 17073-5  mm.,  dg  1-1603, 
which,  with  sodium  ethoxide,  gives  the  crystalline 
sodium  salt  of  phenylethylmonothiophosphiuic  acid, 
PPhEt(ONa)IS,  but  the  corresponding  acid  was 
obtained  only  as  a  syrup.  The  iso  butyl  ether, 
PPh(SC4H9)2,  b.  p.  191—192712-5  mm.,  dl  1-0637, 
forms  the  cmnpound  SiPPh(SC4H!))2,  with  flowers  of 
sulphur,  and,  when  treated  with  bromoacetie  acid, 
yields  a  product  giving  the  crystalline  sodium  salt’ 
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SlPPh(0Na)-CH2-C02Na ;  the  corresponding  acid  and 
its  cinchonine  and  brucine  salts  did  not  crystallise. 

The  action  of  ethyl  p-iodopropionate  on  the  thio- 
ether  PPh(SC4H9).2  gives  the  compound,  C43H1902S2P, 
b.  p.  200 — 206°/4-5  mm.,  but  hydrolysis  of  this  failed 
to  give  a  crystalline  acid .  Treatment  of  the  thio-ether, 
PPh(SEt)2  with  benzyl  chloride  at  200°  gave  the 
ccmipound  [S:PPh(CH2Ph)-S-]2(.?),  m.  p.  145 — 146°, 
and  the  oily  compound  S  IPPh  ( CH,Ph ) -SEt,  b.  p.  210 — 
218°/3  mm.,  d'j  1-1S26.  The  action  of  benzyl  chloride 
on  the  ether  PPh(SC4Hs)2  at  210°  gave  the  compound, 
m.  p.  145 — 146°,  similarly  obtained  from  the  ether, 
PPh(SEt)2,  but  vacuum  distillation  of  the  residue  led  to 
rapid  decomposition,  so  that  this  residue  was  hydro¬ 
lysed  directly,  with  formation  of  phenylbenzylmonothio- 
’phosjihinic  acid,  S:PPh(GH„Ph)-OH,  m.  p.  173 — 174°. 

T.  H.  Pori:. 

Indolylphosphines.  Q„  Mingoia  (Gazzetta, 
1930,  60,  144 — 149). — Magnesiumindole  (prepared 
from  indole,  magnesium,  and  ethyl  bromide)  reacts 
with  phosphorus  trichloride  in  ether  to  give  tri- 3- 
indolylphosphine,  m.  p.  195 — 196°,  together  with  a 
small  quantity  of  tri-1- i ndolylph osj)li i ne ,  m.  p.  223 — 
225°,  from  which  the  former  is  separated  by  treat¬ 
ment  with  acetone.  Magnesium-2-methylindole  and 
phosphorus  trichloride  similarly  furnish  only  tri- 2- 
metkyl-l-indolylj}hosj)hine,  m.  p.  180°,  and  magnesium- 
3-methylindole  affords  tri-3-melhyl-2-indolylphosphine, 
m.  p.  156 — 158°  (methiodide,  m.  p.  171°).  These 
phosphines  are  colourless  and  odourless;  the  2-  and 
3-indolyl  compounds  give  i\r-silver  derivatives  soluble 
in  ammonia  and  are  unaffected  by  boiling  concen¬ 
trated  alkali  hydroxide.  The  l-indoljd  derivatives, 
on  the  other  hand,  form  no  silver  compounds  and  give 
phosphine  with  boiling  water  or  moist  solvents. 

C.  W.  Shoppee. 

Action  of  selenoxanthhydrol  on  carbamides 
and  carbamic  esters.  E.  pRANqois  (Compt.  rend., 
1930,  190,  800— S02). — Selenoxanthhydrol  reacts,  in 
alcoholic  acetic  acid,  with  carbamide  and  thio- 
carbamide,  monosubstituted  carbamides  and  urethanes 
to  give  derivatives  of  the  type  CO(NHX)2, 
NHR-CO-NHX,  and  NHX-C02R  (X=CH<^cg4>Se) 
respectively,  and  thus  are  prepared :  di(seleno- 
xanlhyl) -carbamide,  m.  p.  about  300°  (decomp.) 
(quantitative  precipitation),  and  -thiocarbamide,  m.  p. 
190 — 230°  (decomp.,  according  to  conditions  of 
heating) ;  selenoxanthylphenyl-carbamhh,  m.  p.  234° 
(decomp.),  and  - thiocarbamide ,  m.  p.  145°;  and 
sde n o.xa nthylur ethane,  m.  p.  179-5 — 181°. 

J.  W.  Baker. 

Peptone.  VI.  A.  Bernardi  and  (Miss)  M.  A. 
Schwarz  (Annali  Chim.  Appl.,  1930,  20,  49 — 56). — 
When  formed  in  the  solution,  cupric  hydroxide 
decomposes  Witte’s  peptone  into  simpler  substances 
by  a  gradual  demolition  of  the  protein 'molecule,  the 
products  obtained  showing  different  colour  reactions 
(A.,  1927,  582).  Hydrolysis  by  means  of  dilute  hydro¬ 
chloric  acid  of  the  compound  C51H94024N14S  obtained, 
with  others,  in  this  way,  leads  to  further  degradation 
of  the  protein  molecule  with  gradual  loss  of  the 
characteristic  chromogenic  groups,  the  final  products 
being  apparently  diketopiperazine  compounds  or 
hydroxyamino-acids.  T.  H.  Pope. 


Oxygen  residue  of  proteins.  Z.  Stary  (Z. 
physiol.  Chem.,  1930,  186,  137 — 140). — A  dried 
gelatin  hydrolysate  on  elementary  analysis  gave 
figures  agreeing  closely  with  the  figures  for  the 
amino-acids  contained  therein,  taking  into  account 
the  yields.  The  unhydrolysed  gelatin,  on  the  other 
hand,  gave  a  much  higher  sulphur  and  oxygen  content. 
This  indicates  the  presence  of  groups  containing 
oxygen  (and  hydrogen)  which  on  acid  hydrolysis 
serve  for  fission  of  the  -CONH-  linkings. 

J.  H.  Birkinshaw. 

Denaturation  of  proteins.  VI.  Titration  of 
the  basic  and  acidic  groups  in  egg-albumin.  N. 
Booth  (Biochem.  J.,  1930,  24,  15S— 168). — By 
using  Harris’  method  of  titration  with  acid  (J.C.S., 
1923,  123,  3294)  and  Kerridge’s  glass  electrode  with 
alkali  it  was  found  that  in  neither  case  did  heat- 
denaturation  affect  the  number  of  titratable  groups. 
The  change  of  one  titratable  group,  if  such  occurs,  is 
beyond  the  limits  of  experimental  error.  The 
number  of  free  amino-groups  (27)  found  by  analysis 
agrees  with  the  acid  titration  values.  No  “zwitterion” 
formation  accompanying  denaturation  is  to  be  detected 
in  titratability  of  the  protein.  Haemoglobin  under¬ 
goes  denaturation  during  the  titration  for  all  pK  values 
less  than  4  and  greater  than  10  (cf.  Lewis,  A.,  1927, 
270).  Egg-albumin  can  be  titrated  in  the  un- 
denaturated  state  owing  to  the  relative  slowness  of 
denaturation  even  at  pa  1  and  25°.  •  S.  S.  Zjlva. 

-  Application  of  azeotropy  to  qualitative  organic 
analysis.  M.  Lecat  (Z.  physikal.  Chem.,  1930, 146, 
232 — 244). — A  method  is  outlined  whereby  the 
character  of  an  unknown  substance  can  be  ascertained 
from  an  experimental  determination  of  the  azeotropic 
deviation  of  a  binary  system  consisting  of  it  and  a 
suitable  comparison  substance.  The  substance  under 
investigation  should  vaporise  without  decomposition 
and  both  it  and  the  standard  substance  should  be  as 
pure  as  possible.  P.  L.  Usher. 

Sulphoiodic  oxidation  of  organic  substances. 
Xanthyl  derivatives.  L.  Cuny  and  J.  Robert  (J. 
Phann.  Chim.,  1930,  [viii],  11,  241— 258).— The 
micro-determination  of  dixanthylcarbamide  and 
related  xanthyl  derivatives  by  complete  oxidation 
with  sulphuric  and  iodic  acids  has  been  worked  out 
and  the  effect  of  varying  conditions  studied. 
Oxidation  of  dixanthylcarbamide,  5C27H20O3N2+ 
11GHI03+5H2S04+5H20=135C02+5812+ 
5(NH4)2S04+98H20,  is  incomplete  at  100°  and  even 
at  150 — 160°,  but  at  260°  (phosphoric  acid  bath)  it 
is  almost  quantitative  and  is  complete  in  5  min. 
Dixanthylcarbamide  (about  60  mg.)  is  heated  at  this 
temperature  with  10  c.c.  of  2-V-iodic  acid  and  50  c.c.  of 
sulphuric  acid  (d  1-83S)  until  iodine  ceases  to  be 
evolved,  300 — 400  c.c.  of  water  are  added,  and  boiling 
is  continued  until  all  traces  of  iodine  are  expelled. 
After  cooling,  200  c.c.  of  water,  160  c.c.  of  sodium 
carbonate  solution,  and  25  c.c.  of  20%  potassium 
iodide  solution  are  added  and  the  excess  of  iodic  acid 
is  determined  by  titration  of  the  liberated  iodine  with 
0-2x\T-sodium  thiosulphate  solution.  After  allowing 
for  the  corresponding  volume  of  thiosulphate 
solution  required  in  a  blank  experiment,  1  c.c.  of 
N-sodium  thiosulphate  corresponds  with  3-017  mg. 
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of  dixanthylcarbamide.  The  error  is  0-1  to 
—0-8%.  Dilution  of  the  sulphuric  acid  to  lower  the 
b.  p.  and  hence  the  temperature  of  oxidation  cannot 
be  carried  beyond  75%  acid,  otherwise  an  insoluble 
substance,  oxidised  only  with  extreme  difficulty,  is 
formed  and  the  results  are  low.  Alternatively,  deter¬ 
mination  of  the  weight  of  carbon  dioxide  produced 
may  be  used  and  the  detailed  technique  of  this  method 
is  given.  The  results  so  obtained  are  rather  lower 
(error,  —0-7  to  —2-7%)  than  those  obtained  by 
titration  of  the  excess  of  iodic  acid,  but  this  is  shown 
not  to  be  due  to  the  formation  of  carbon  monoxide, 
but  probably  results  from  the  sudden  and  rapid 
evolution  of  carbon  dioxide,  traces  of  which  escape 
absorption.  The  method  is  successfully  applied  to 
the  determination  of  xanthhydrol,  xanthone, 
xanthcnc,  dixanthylsuccinamide,  xanthylphenyl- 
acetamide,  xanthylphenylthiocarbamide,  xanthyl- 
antipyrine,  and  dixanthylveronal,  1  c.c.  of  iV-sodium 
thiosulphate  solution  corresponding  with  2-8448, 

2- 916,  2-527,  3-0512,  2-7925,  2-9432,  2-7380,  and 

3- 0909  mg.  of  these '  substances,  respectively.  The 
uses  of  iodic  acid  as  an  oxidising  agent  are  summarised. 

J.  W.  Baker. 

Determination  of  nitrogen  in  organic  com¬ 
pounds  by  hydrogenation.  H.  ter  Meulen  (Rec. 
trav.  chim.,  1930,  49,  396 — 400). — The  author 
describes  improvements  and  modifications  of  the 
method  (cf.  A.,  1925,  ii,  66).  R.  J.  W.  Le  Fevre. 

Micro-determination  of  mercury  in  organic 
compounds.  J.  J.  Rutgers  (Compt.rend.,  1930, 190, 
746 — 748). — The  substance  (about  5  mg.)  is  ignited 
in  a  current  of  oxygen  saturated  with  the  vapours  of 
aqua  regia,  and  the  mercuric  chloride  formed  decom¬ 
posed  electrolytically  in  aqueous  solution  using  a 
slight  modification  of  the  method  described  by 
Verdino  (A.,  1928,  386).  The  method  is  rapid  and 
gives  accurate,  results.  H.  Burton. 

Microchemistry  of  cytisine.  M.  Wagenaar 
(Pharm.  Weekblad,  1930,  67,  205— 207).— A  biblio¬ 


graphy  of  the  literature  is  given.  The  most  sensitive 
reagents  are  gold  and  platinum  chlorides  and  potass¬ 
ium  mercuric  iodide,  each  of  which  will  detect  2  mg. 
at  a  dilution  of  1  : 1000.  S.  I.  Levy. 

Microchemical  contributions.  C.  van  Zijp 
(Pharm.  Weekblad,  1930,  67,  189— 198).— Acetyl- 
salicylic  acid  may  readily  be  recognised  under  the 
microscope  from  the  optical  properties  of  the  crystals 
and  the  characteristic  formation  and  appearance  of 
the  copper  and  silver  salts.  Salicylic  acid  in  solution 
or  moistened  gives  needle  crystal  growth  with  solid 
lead  acetate  or  carbonate;  sodium  uranate,  bromine, 
and  manganese  sulphate  in  presence  of  ammonia 
also  give  excellent  crystals.  The  most  suitable  re¬ 
actions  for  atophan  (phenylcinchoninic  acid)  are  with 
concentrated  hydriodie  acid,  iodine  in  potassium 
iodide  'solution,  and  concentrated  nitric  acid ;  for 
benzoic  acid,  the  copper  salt  formed  by  adding  a  crystal 
to  copper  acetate  solution;  for  cinnamic  acid,  with 
cadmium  acetate  and  with  barium  hydroxide;  for 
anisic  acid,  with  silver  acetate  and  with  barium  and 
strontium  hydroxides ;  for  fumaric  acid,  with  barium 
acetate  or  carbonate,  and  lead  and  copper  acetates; 
for  saccharin,  excellent  results  are  obtained  with 
mercuric  chloride  and  cadmium  acetate  and  with 
iodine.  Sublimed  cantharidin  gives  good  crystal 
formation  on  treatment  with  lime-water  or  strontium 
hydroxide ;  guanine  responds  to  the  same  treatment, 
and  gives  good  crystals  with  picric  and  iodic  acids. 
Boric  acid  gives  a  good  test  with  berberine. 
The  employment  of  iodic  acid  for  the  micro- 
chemical  detection  of  alkaline-earth  salts  is  discussed. 
Methods  of  manipulation  are  described  in  each 
case.  S.  I.  Levy. 

Reactions  of  antifebrin  and  pbenacetin.  L. 
Ekkert  (Pharm.  Zentr.,  1930,  71,  179). — Some 
colour  reactions  with  sulphuric  acid,  alone  and  with 
subsequent  addition  of  alkalis,  are  described. 

-  S.  I.  Levy. 
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Blood  of  tropical  inhabitants.  Parjono,  W. 
Radsma,  and  M.  Joenoes  (Arch.  Norland.  Physiol., 
1930,  15,  73 — 96}.— The  respective  values  for  oxygen 
absorption  capacity,  iron  content,  and  haemoglobin 
content  of  Europeans  were  21-4  vol.%,  5-63  mg.  per 
10  c.c.,  94-6;  for  prosperous  natives  21-6  vol.%, 
5-75  mg.  per  10  c.c.,  92;  for  the  poor  working  classes 
19-6  vol.%,  5-11  mg.  per  10  c.c.,  85-4.  The  deficiency 
in  the  case  of  the  poor  is  correlated  with  the  frequent 
occurrence  of  intestinal  worms.  T.  R.  Seshadri. 

Composition  of  normal  rat  blood.  A.  K. 
Anderson,  H.  E.  Honeywell,  A.  C.  Santy,  and 
S.  Pedersen  (J.  Biol.  Chem.,  1930,  86,  157—160).— 
Figures  are  given  for  the  non-protein  constituents  of 
the  blood  of  normal  rats  at  various  ages. 

C.  R.  Harington. 

Permeability  [of  blood-corpuscles  to  water]. 
W.  Stranger  (Biochcm.  Z.,  1930,  218,  341—354; 
cf.  A,,  1929,  845).— The  resistance  of  red  blood- 


corpuscles  from  the  sheep  to  permeation  by  water  is 
lowered  by  treatment  with  albumin,  lecithin,  or 
sodium  oleate  and  raised  by  treatment  with  chole¬ 
sterol,  eholesteryl  ester,  or  triolein.  When  substances 
of  the  one  type  are  combined  with  those  of  the  other 
so  as  to  reproduce  the  conditions  in  blood-serum,  the 
permeability  is  normal.  The  bearing  of '.  these  and 
other  results  on  the  applications  of  the  author’s 
theories  to  the  behaviour  of  living  protoplasm  is 
considered.  W.  McCartney. 

Enzymes  of  leucocytes.  IV.  Peptidases  of 
blood-serum.  W.  Grassmann  and  W.  Heyde  (Z. 
physiol.  Chem.,  1930,  188,  69 — 80;  cf.  this  vol.,  234). 
— The  normal  sera  of  the  pig,  sheep,  rabbit,  calf,  ox, 
horse,  and  man  contain  peptidases.  The  dipeptidase 
action  (leucylglycine)  is  small  and  disappears  on 
keeping ;  the  tripeptidase  action  (leucylglycylglycine) 
is  much  stronger  and  stable.  The  optimum  pa  is 
7-4— 7-5.  The  polypeptidase  content  of  serum  is 
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characteristic  for  each  animal  species.  The  activity 
of  ox-serum  is  2 — 3  times,  of  rabbit-  and  sheep-serum 
5  times,  and  of  pig-serum  10  times  that  of  human 
serum.  The  method  of  obtaining  the  serum  has  no 
effect  on  the  enzyme  content.  In  pathological 
conditions  the  peptidase  content  may  vary  greatly 
from  the  normal.  J.  H.  Birkixshaw. 

Electrical  conductivity  of  leucocytes.  G. 
Endees  (Z.  Biol.,  1930,  90,  63 — 69).— The  addition 
of  0-2%  of  saponin  to  a  suspension  of  red  blood- 
corpuscles  in  plasma  produces  hamiolysis  as  evidenced 
by  the  increase  in  electrical  conductivity.  When  the 
red  cells  are  replaced  by  leucocytes  or  platelets,  there 
is  no  change  in  conductivity  on  addition  of  saponin. 
Cooling  the  cell  suspensions  to  —8°  to  —12°  does  not 
affect  the  conductivity.  In  all  cases  the  resistance- 
capacity  is  measured  by  comparison  with  •  OTitf- 
potassium  chloride.  The  physico-chemical  properties 
of  the  leucocytes  are  distinct  from  those  of  the 
erythrocytes  under  these  conditions. 

P.  G.  Marshall. 

Viscosimetric  studies  of  the  coagulation  of 
haemoglobin.  S.  L.  Pupico  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  2043— 2048).— See  A.,  1929,  1382. 

Protein  coagulation  and  its  reversal.  Prepar¬ 
ation  of  insoluble  globin,  soluble  globin,  and 
haem.  M.  L.  Anson  and  A.  E.  Mirsicy  (J.  Gen. 
Physiol.,  1930,  13,  469—476;  cf.  this  vol.,  102).— 
By  the  use  of  acid  acetone  haemoglobin  may  be 
rapidly  separated  into  a  precipitate  of  denatured 
globin  and  an  acetone,  solution  of  hasm.  By  gradual 
neutralisation  the  denatured  globin  may  be  largely 
converted  into  a  soluble,  apparently  native  form 
which  can  combine  with  haem  to  form  haemoglobin. 
The  haem  is  obtained  in  acetone-free  slightly  alkaline 
solution  avoiding  the  modifying  effect  of  strong  alkali. 

T.  R.  Seshadri. 

Protein  coagulation  and  its  reversal.  Reversal 
of  coagulation  of  haemoglobin.  A.  E.  Mirsky  and 
M.  L.  Anson  (J.  Gen.  Physiol.,  1930, 13,  477—481).— 
The  technique  for  the  reversal  of  coagulation  of 
haemoglobin  is  improved.  Several  methods  for  pre¬ 
paring  soluble  crystalline  haemoglobin  from  that 
denatured  by  hydrochloric  or  trichloroacetic  acid 
are  described,  the  maximum  yield  being  about  75%. 

T.  R.  Seshadri. 

Preparation  and  coupling  of  globin.  A.  Ham- 
sik  (Z.  physiol.  Chem.,  1930,  187,  229— 237).— A 
method  for  the  preparation  of  globin  and  haematin 
from  ox-blood  is  described.  The  globin  retained  its 
power  of  uniting  with  haematin  to  form  synthetic 
methfemoglobin  from  which  haemoglobin,  oxy-  and 
car  boxy- hemoglobin  were  obtained.  Both  globin 
and  haematin  solutions  on  keeping  lose  their  power  of 
combination.  J.  H.  Birkinshaw. 

Determination  of  the  proteins  of  blood-serum 
by  alcoholic  precipitation.  A.  Grigaut,  A. 
Boutroux,  and  A.  Codounis  (Bull.  Soc.  Chim.  biol., 
1930,  12,  20 — 24). — Refractometric  methods  for 
determination  of  serum-proteins  always  give  high 
results.  A  method  is  described  in  which  the  protein 
is  precipitated  with  alcohol,  the  precipitate  extracted 
continuously  with  boiling  alcohol,  and  the  residual 
protein  determined  either  gravimetrically  or  by  the 


nitrometric  method.  The  treatment  with  alcohol 
removes  salts  and  lipins  and  the  two  methods  then 
give  comparative  results.  P.  W.  Clutterbtjck. 

Iodometric  micro-determination  of  blood- 
urea.  I.  Sulpho-iodic  oxidation.  L.  Cuny  and 
J.  Robert  (Bull.  Soc.  Chim.  biol.,  1930,  12,  171 — 
195). — The  urea  in  0-5  c.c.  of  blood  is  determined  by 
precipitating  it  with  xanthhydrol  and  oxidising  the 
dixanthylcarbamide  with  a  mixture  of  sulphuric  acid 
and  potassium  iodate.  The  potassium  iodate  remain¬ 
ing  is  determined  by  titration  of  iodine  liberated  after 
the  addition  of  potassium  iodide. 

W.  0.  Kermacic. 

Comparative  determination  of  urea  in  urine 
and  in  blood  by  the  hypobromite  and  urease 
methods.  L.  Ambard  and  E.  Schmid  (Bull.  Soc. 
Chim.  biol.,  1930,  12,  231 — 240). — Determinations 
of  urea  in  blood  and  urine  by  the  hypobromite  and 
urease  methods  give  results  in  fairly  close  agreement, 
those  by  the  former  method  tending  to  be  slightly 
higher  than  those  by  the  latter.  W.  O.  Kermacic. 

Determination  of  uric  acid  in  blood.  O.  Folin 
[with  A.  Svedberg  and  K.  Jones]  (J.  Biol.  Chem., 
1930,  86,  179 — 187).; — The  method  for  the  determin¬ 
ation  of  uric  acid  in  blood  (A,,  1924,  ii,  634)  is  im¬ 
proved  by  employing  protein-free  extracts  of  unbaked 
blood  prepared  as  described  by  the  author  (cf.  below). 
Addition  of  carbamide  to  the  sodium  cyanide  solution 
inhibits  the  decomposition  of  the  latter  and  the 
formation  of  turbidities  during  the  determination ; 
further  improvement  is  effected  by  the  removal  of 
carbonate  from  the  cyanide  by  treatment  with 
calcium  oxide.  G\  R.  Harington. 

Determination  of  uric  acid  in  blood.  R.  A. 
Trebles  and  R.  Ferramola  (Semana  M<kl.,  1929,  36, 
1711 — 1712). — For  whole  blood  Benedict’s  method, 
and  for  plasma  or  serum  Flotow’s  method,  is  pre¬ 
ferred.  Normal  serum  or  plasma  contains  40 — 50  mg. 
of  uric  acid  per  litre;  for  whole  blood  the  values  are 
usually  5 — 10%  higher.  Chemical  Abstracts. 

Regulation  of  blood-cholesterol  and  the  lungs. 
M.  Bugnard  (Bull.  Soc.  Chim.  biol.,  1930,  12,  97 — 
104).— The  distribution  of  cholesterol  between  plasma 
and  corpuscles  is  determined  by  the  reaction  of  the 
medium.  In  the  lungs,  cholesterol  passes  from  plasma 
to  corpuscles  and  the  reverse  occurs  in  the  tissues, 
thus  explaining  the  difference  in  cholesterol  content 
of  the  serum  of  venous  and  arterial  blood. 

P.  W.  Clutterbucic. 

Lipaemia.  I.  Determination  of  lipins  in 
blood  or  plasma.  R.  B.  Esquivel  and  G-  M. 
Gramajo  (Semana  Med.,  1929,  36,  1507 — 1514).— 
Bang’s  method  is  inexact;  Bloor’s  method  was  used 
for  total  lipins  and  cholesterol,  and  :  Wlutehorn’s 
method  for  lecithin.  Chemical  Abstracts. 

Analysis  of  unlaked  blood.  O.  Folin  (J.  Biol. 
Chem.,  1930,  86,  173 — 178). — In  order  to  eliminate 
the  disturbing  effects  of  products  of  disintegration  of 
the  red  blood-corpuscles,  a  modification  of  the 
original  method  of  Folin  and  Wu  for  the  preparation 
of  blood  for  analysis  is  proposed.  Whole  blood  is 
added  to  a  mixture  of  sodium  tungstate  solution  and 
sulphuric  acid  rendered  hypertonic  by  the  addition 
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of  sodium  sulphate ;  the  mixture  of  cells  and  precipi¬ 
tated  plasma-proteins  is  separated  rapidly  on  the 
centrifuge,  yielding  a  solution  suitable  for  analysis. 

C.  R.  Harington. 

Blood  samples  for  determination  of  alcohol 
content.  E.  M.  P.  Win  mark  (Biochem.  Z .,  1930, 
218,  465— 467).— A  method  (cf.  A.,  1922,  ii,  789)  of 
taking  and  preserving  blood  samples  with  which  three 
micro-analyses  can  be  made  is  described.  The 
alcohol  content  of  the  samples  remains  unchanged 
for  at  least  4  days.  W.  McCartney. 

Apparatus  for  micro-determination  of  blood- 
sugar.  H.  J.  Fuchs  (Biochem.  Z.,  1930,218,487 — 
490). — An  improved  micro-pipette  and  micro-burette 
are  described.  W.  McCartney. 

Validity  of  blood-sugar  values  from  immediate 
reduction.  V.  Justification  for  the  determin¬ 
ation  of  blood-sugar  in  the  plasma.  G.  Fontes 
and  L.  T*iivolle  (Bull.  Soc.  Chim.  biol.,  1930,  12, 
196 — 212). — Considerations  are  advanced  in  favour 
of  the  determination  of  the  plasma-sugar  rather  than 
of  the  whole  blood-sugar.  The  imperfect  perme¬ 
ability  of  the  blood-corpuscles  to  dextrose  may  result 
in  a  diSerence  in  the  concentrations  of  dextrose  in  the 
red  blood-corpuscles  and  in  the  plasma,  and  the 
plasma-sugar  is  considered  to  be  more  immediately 
available  for  the  tissues.  If  sodium  fluoride  (0-2%) 
is  added  to  prevent  clotting,  the  plasma-sugar 
remains  constant  for  periods  up  to  1  hr. 

W.  0.  Kermack. 

Does  cabbage  fed  to  rabbits  increase  the 
calcium  of  the  blood-serum  ?  K.  Culhane  (J. 
Biol.  Chem.,  1930,  86,  113— 116).— A  reply  to 
Kapsinow  and  Underhill  (A.,  1929,  843) ;  the  author’s 
original  conclusions  (A.,  1927,  904)  are  maintained. 

C.  R.  Harington. 

Determination  of  pbospborus  in  blood.  A. 
Ionescu-Matiu  and  (Mlle.)  M.  Vitner  (Bui.  Soc. 
Chim.  Romania,  1929, 11,  103—108). — An  application 
of  the  method  of  Bell  and  Doisy  (A.,  1920,  ii,  769)  as 
modified  by  Bordeianu  (B.,  1927,  422).  One  c.c.  of 
the  blood  is  diluted  to  4  c.c.  with  water  and  1  c.c.  of 
trichloroacetic  acid  added  gradually ;  after  keeping 
it  is  further  diluted  to  10  c.c.  and  filtered.  To  5  c.c. 
of  the  filtrate  are  added  1  e.c.  of  a  solution  of  potassium 
dihydrogen  phosphate  containing  0-25  g.  P205  in 
100  c.c.,  2  c.c.  of  a  freshly-prepared  10%  solution  of 
p-hydroxyphenylglycine,  and  5  c.c.  of  a  solution  of 
150  g.  ammonium  molybdate  in  1000  c.c.  water  and 
1000  c.c.  nitric  acid  of  d  1-20.  This  solution  is 
compared  in  a  colorimeter  with  5  c.c.  of  water  similarly 
treated,  the  difference  in  concentrations  multiplied  by 
two  giving  the  weight  in  g.  of  saline  phosphorus  per 
1000  c.c.  of  blood.  For  the  determination  of  total 
phosphorus  1  c.c.  of  blood  is  heated  with  3  c.c.  of 
concentrated  nitric  acid,  0-2  g.  of  potassium  per¬ 
manganate  added,  and,  when  the  reaction  has  sub¬ 
sided,  again  heated  gently.  If  the  solution  is  still 
brown  after  a  few  minutes,  the  permanganate  treat¬ 
ment  is  repeated.  Any  excess  of  permanganate  is 
destroyed  with  ammonium  oxalate.  10  c.c.  of  water 
are  added,  and  the  liquid  is  evaporated  to  dryness. 
The  residue  is  redissolved  in  water  and  diluted  to 
10  c.c.  The  colorimetric  determination  is  then 


carried  out  as  before  with  5  c.c.  of  this  liquid,  no 
additional  standard  phosphate  being  added,  however ; 
hence  the  blank  is  made  up  from  4  c.c.  of  water. 
The  method  can  be  employed  in  presence  of  dextrose, 
glycerophosphates,  and  the  hexosephosphates. 

H.  A.  Piggott. 

Blood  coagulation.  Affinity  of  haemolytic 
systems  for  tbe  complement  in  circulating  blood. 
M.  von  Falkenhausen  (Biochem.  Z.,  1930,  218, 
453 — 458). — Observations  of  the  times  required  for 
the  coagulation  of  blood  from  guinea-pigs  which  had 
received  intrajugular  injections  of  erythrocytes  from 
wethers  show  that,  in  circulating  blood,  a  temporary 
inhibitory  effect  on  the  power  to  coagulate  occurs  only 
when  the  erythrocytes  have  been  highly  sensitised, 
since  only  then  has  prothrombin  a  greater  affinity  for 
the  erythrocytes  than  for  antiprothrombin.  Weakly 
sensitised  erythrocytes  have  no  effect  on  the  time  of 
coagulation  or  on  the  titre  of  the  complement,  and  the 
obscure  results  obtained  with  moderately  sensitised 
erythrocytes  are  to  be  explained  by  the  suppression 
of  the  affinity  of  prothrombin  for  antiprothrombin, 
thrombokinase,  and  sensitised  erythrocytes.  These 
results  support  the  view  that  there  is  no  free  com¬ 
plement  in  circulating  blood.  W.  McCartney. 

Human  tsohaemolysin.  S.  Higuciii  (Deut.  Z. 
ges.  gerichtl.  Med.,  1929, 13,  428 — 440 ;  Chem.  Zentr., 
1929,  ii,  2472). — The  fsohajmolysin  is  present  in  the 
globulin,  but  not  in  the  euglobulin  or  albumin  fraction 
of  the  serum ;  it  is  decomposed  in  20  min.  at  63°. 

A.  A,  Eldridge. 

Immunological  specificity  of  chemically 
altered  proteins.  Halogenated  and  nitrated 
proteins.  A.  Wormall  (J.  Exp.  Med.,  1930,  51, 
295 — 317). — Iodinated  and  brominated  serum-pro¬ 
teins  have  lost  their  original  species  specificity,  but 
have  a  new  specificity  due  to  halogenation.  As  the 
halogenated  proteins  do  not  give  Millon’s  reaction  it 
is  probable  that  3  :  5-dihalogenated  tyrosine  deriv¬ 
atives  are  formed,  and  it  is  this  grouping  which  gives 
the  protein  its  specificity.  Diazotised  and  nitrated 
proteins  react  with  any  nitroprotein  antiserum;  it 
is  suggested  that  both  these  types  of  compounds 
possess  a  quinonoid  structure.  E.  Boyland. 

Preparation  of  cerebrosides.  I.  H.  Page  (Bio¬ 
chem.  Z.,  1930,  219,  161 — 164). — If  in  Rosenheim’s 
method  for  the  separation  of  cerebrosides  pyridine  is 
replaced  by  tetralin,  the  yield  is  improved  by  30 — - 
40%.  P.  W.  Clutterbuck. 

Egg-lecithin.  T.  Hatakeyama  (Z.  physiol. 
Chem.,  1930,  187,  120 — 126). — In  order  to  obtain  a 
quantitative  separation  of  the  fatty  acids  of  lecithin, 
crystalline  lecithin-cadmium  chloride  was  hydrolysed 
with  alcoholic  potassium  hydroxide  in  presence  of 
deoxycholic  acid.  The  mixture  of  choleic  acids, 
m.  p,  184 — 185°,  was  heated  with  xylene  to  form 
xylene-choleic  acid  and  free  fatty  acids,  which  were 
then  fractionated  from  acetone  solution  or  by  making 
use  of  the  differing  solubilities  of  the  barium  salts. 
Stearic,  palmitic,  oleic,  and  arachidonie  acids  were 
obtained,  the  last-named  in  high  yield,  indicating 
that  at  least  one  egg-lecithin  contains  only  arachidonie 
acid.  Arachidonchokic  acid,  SC24H10O4,C20H32O.„ 
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m.  p.  183°,  was  prepared  and,  by  hydrogenation, 
arachincholeic  acid,  SC24H40O4,C20H40O2,  m.  p.  189°. 

J.  H.  Birkinshaw. 

Preformation  of  oxycholesterol  in  animal 
organs  and  tissues.  I.  Lifschutz  (Arch.  Pharm., 
1930,  268,  106 — 170). — The  following  experiments 
show  that  the  oxycholesterol  previously  detected  in 
animal  fats  is  not  formed  by  atmospheric  oxidation  of 
cholesterol  during  the  process  of  extraction  (cf.  A., 
1913,  ii,  350).  The  fat  extracted  from  ox-blood  which 
has  been  evaporated  to  dryness  in  a  vacuum  at  the 
lowest  possible  temperature  contains  considerable 
amounts  of  oxycholesterol.  Dog’s  liver,  freed  from 
blood  and  dried  in  air  by  gentle  heating,  contains 
cholesterol,  but  no  oxycholesterol.  Dried  lipin-free 
human  blood  oxidises  cholesterol  in  acetic  acid  in 
presence  of  air  at  60 — 65°  to  oxycholesterol,  although 
neither  the  blood  nor  the  cholesterol  alone  gives 
oxycholesterol  under  these  conditions.  The  nature 
and  applicability  of  the  acetic-sulphuric  acid  reaction 
for  oxycholesterol  is  discussed.  H.  E.  F.  Notton. 

Production  of  large  quantities  of  the  chole¬ 
sterol-free  portions  of  the  unsap  onifiable  fraction 
of  liver.  S.  J.  Thanxhauser  and  F.  Fromm  (Z. 
physiol.  Chem.,  1930,  187,  173— 182).— The  un- 
saponifiable  matter  of  liver  can  be  extracted  with 
methylene  chloride,  trichloroethylene,  or  ethylene 
chloride  in  addition  to  ether.  The  extraction  on  a 
large  scale  is  described.  The  unsaponifiable  matter 
of  ox  and  dog  bile  does  not  contain  the  unsaturated 
hydrocarbon  of  m.  p.  128 — 129°  isolated  from  liver 
by  Channon  and  Marrian  (A.,  1926,  638).  In  some  of 
the  liver  extractions  a  crystalline  oxidation  ‘product , 
m.  p.  220°,.  was  obtained.  J.  H.  Birkixshaw. 

Distribution  of  cholesterol  and  its  esters  in  the 
suprarenal  capsules.  A.  Leulier  and  L.  Revol 
(Compt.  rend.,  1930,  190,  657 — 659).— Determin¬ 
ation  of  the  total  cholesterol  and  of  cholesteryl  esters 
in  the  suprarenal  cortex  and  medulla  (sheep  and  ox) 
shows  that  the  latter  contains  a  greater  proportion 
of  the  total  cholesterol,  and  that  this  is  very  largely 
composed  of  free  cholesterol.  On  the  contrary,  the 
cortex  of  the  horse  is  much  richer  in  total  cholesterol 
than  the  medulla ;  the  content  of  free  cholesterol  is, 
however,  the  same  in  both  capsules  as  in  the  sheep 
and  the  ox,  the  difference  being  due  to  the  presence  of 
a  large  quantity  of  cholesteryl  esters. 

C.  W.  Shoppee. 

Colour  reactions  for  thymonucleic  acid  and  its 
determination  in  animal  organs.  Z.  Dische 
(Mikrochem.,  1930,  8,  4 — 32). — The  characteristic 
blue  colour  given  by  a  solution  of  diphenylamine  in 
acetic  acid  containing  an  optimum  concentration  of 
sulphuric  acid  with  a  solution  of  thymonucleic  acid 
has  been  utilised  for  the  micro-determination  of  the 
latter  in  1 — 2  g.  of  animal  organs.  Carbohydrates 
and  other  interfering  substances  are  without  influence 
except  in  much  larger  concentrations  than  they  are 
usually  found  in  animal  tissues ;  of  greater  influence 
are  salts  of  weak  acids  and  protein  decomposition 
products.  The  material  is  first  digested  with  1% 
pepsin  in  0-  lA-hydrochloric  acid  at  40°  and  the  residue 
is  extracted  with  A-sodium  hydroxide  for  2  hrs.  at  100°. 
The  liquid  is  then  cooled,  acetic  acid  is  added,  and  to 


the  filtrate  alcohol  is  added  to  precipitate  the  thymo¬ 
nucleic  acid.  It  is  concluded  that  the  sugar  attached 
to  the  purine  bases  is  different  from  that  of  the 
pyrimidine  bases.  The  analytical  results  obtained  in 
the  case  of  thymus  agree  with  previous  determination 
by  other  methods,  whereas  for  liver  and  spleen  they 
are  widely  different.  T.  R.  Seshadri. 

Basic  amino-acids  of  wool.  H.  B.  Vickery  and 
R.  J.  Block  (J.  Biol.  Chem.,  1930,  86,  107 — 111). — 
Sheep  wool  contains  histidine  0-66,  arginine  7-S,  and 
lysine  2-3%.  C.  R.  Haringtox. 

Occurrence  of  metallic  elements  in  biological 
material.  W.  B.  S.  Bishop  (J.  Cancer  Res.  Comm. 
Sydney,  1930,1,242—253). — The  elements  of  groups 
I  and  II  in  the  periodic  table  are  widely  distributed. 
Group  III  is  the  poorest  as  regards  biological  occurr¬ 
ence,  the  presence  of  aluminium  in  animal  tissues 
being  much  in  dispute. .  Lead  (group  IV)  .is  the  first 
toxic  element  occurring  in  tissues.  Arsenic  and 
vanadium  are  biologically  the  most  interesting 
members  of  group  V,  the  latter  being  but  slowly 
eliminated  after  injection.  The  carcinogenetic  action 
of  tar  does  not  depend  on  its  arsenic  content.  Man¬ 
ganese  is  found  in  small  amount  in  animal  tissues,  but 
is  not  related  to  sarcomata  or  carcinomata.  Copper 
is  connected  with  haemoglobin  formation,  whilst  zinc 
may  play  some  part  in  reproduction. 

P.  G.  Marshall. 

The  iodine  problem.  E.  Glimm  (Biochem.  Z., 
1930,  219,  148 — 154).- — The  iodine  contents  of  a 
number  of  food  materials  obtained  in  the  Danzig 
area  are  found  to  be  much  greater  than  those  recorded 
by  Fellenberg  for  similar  Swiss  foodstuffs.  The  outer 
layers  of  the  cereal  grains  are  richer  in  iodine  than  the 
inner  and  the  meal  is  therefore  poorer  than  the  bran. 
The  iodine  contents  of  58  thyroid  glands  of  Danzig 
people  were  determined.  The  iodine  content  of 
stillborn  child’s  gland  is  extremely  low  and  the  mean 
content  of  48  glands  of  adults  is  10-4  mg. 

P.  W.  Clutterbuck. 

Amylase  of  ox  and  horse  saliva.  T.  Ciirzaszcz 
and  Z.  Schechtlowha  (Biochem.  Z.,  1930,  219, 
30 — 50). — The  amount  of  saliva  secreted  is  least 
during  rest  (especially  at  night)  and  most  during 
feeding,  a  greater  quantity  being  obtained  with  dry 
fodder.  A  cow  oi  average  size  secretes  28  litres  per 
day,  but  individual  differences  are  large.  The  pK  of 
ox  saliva  is  8-55 — S-90  except  during  rumination, 
when  it  falls  to  8-00.  The  pn  of  horse  saliva  is  8-5 — 
8-6.  Ox  and  horse  saliva  contains  amylase  which 
may  be  separated  by  the  alcohol  and  adsorption 
methods.  The  optimal  pa  for  ox  saliva  amylase  in 
phosphate  buffer  at  the  optimal  temperature  (45° 
for  ox,  50°  for  horse)  is  6-5 — 6-6  and  for  horse  saliva, 
6-2.  The  diastatic  power  of  horse  saliva  is  2 — 4  times 
that  of  ox.  The  saliva  contains  least  amylase  during 
rest  and  in  the  morning  and  most  after  feeding.  The 
kind  of  fodder,  the  age,  sex,  and  minor  ailments  of 
the  animal  have  no  influence  on  the  amount  of 
amylase.  Yeast  complement,  blood-serum,  and 
sodium  chloride  (optimal  1-5%)  influence  favourably 
the  action  of  the  amylase.  The  diastatic  power  of 
saliva  increases  on  keeping  at  20 — 25°,  due  .  to  the 
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development  of  bacteria  and  not  to  the  conversion  of 
a  proenzymic  form  of  amylase. 

P.  W.  Clutterbuck. 

Inhibition  of  enzyme  action.  Influence  of 
organic  fatty  acids  on  the  hydrolysis  of  starch  by 
human  saliva.  V.  Borissovsici  and  N.  Vedenski 
(Biochem.  Z.,  1930,  219,  72 — 78). — Surface-active 
fatty  acids  (butyric,  valeric,  and  heptoic  acids)  are 
absorbed  by  starch  grains  and  form  thereon  a  uni- 
molecular  surface  layer  which  inhibits  the  action  of 
ptyalin.  P.  W.  Clutterbuck. 

Surface  activity  of  human  saliva.  V.  Borissov- 
ski  and  1ST.  Vedenski  (Biochem.  Z.,  1930,  219,  79 — 
86). — Tables  show  the  surface  activity  (ergs/cm.2)  of 
samples  of  human  saliva  over  a  range  of  temperature 
from  0°  to  S0°  using  both  dry  food  material  and' 0-1% 
hydrochloric  acid  to  stimulate  secretion.  The  surface 
tension  varies  considerably  in  different  individuals 
and  the  surface  energ3r-temperature  curves  are  very 
different  according  to  the  method  of  secretion,  acid 
secretion  yielding  a  saliva  poor,  and  food  secretion  a 
saliva  ricli  in  surface-active  material. 

P.  W.  Clutterbuck. 

Basal  secretion  of  the  stomach.  III.  In¬ 
fluence  of  feeding  bone  and  other  hard  objects. 

11.  Iv.  S.  Lai,  H.  C.  Hou,  H.  C.  Chang,  and  T.  P.  Fenc. 
(Chinese  J.  Physiol.,  1930,  4,  1 — 20). — The  gastric 
secretion  in  dogs  with  Pavlov  and  other  pouches  is 
investigated.  Feeding  of  pieces  of  bone  gives  rise 
to  a  much  higher  elevation  of  the  basal  secretion  than 
the  response  to  a  meat  meal.  The  ingestion  of  pieces 
of  hard  material  such  as  brass  tubing  has  a  stimulating 
effect  similar  to  that  of  bone.  The  mechanism  of  the 
pyloric  hormone  is  apparently  connected  with 
mechanical  stimulation.  "  F.  0.  Howitt. 

Bile  acids  of  rabbit-bile.  S.  Okamura  and  T. 
Okamura  (Z.  physiol.  Chem.,  1930,  188,  11—16).— 
From  the  bile  of  rabbits  collected  in  winter  deoxy- 
cholic  acid  was  isolated  as  the  principal  bile  acid. 
From  fistula-bile  deoxycholic  acid  could  not  be 
isolated,  but  a  small  amount  of  a  crystalline  cholic 
acid,  m.  p.  196 — 197°,  was  obtained. 

J.  H.  Birkinshaw. 

Urinary  bile  pigment.  J.  Decade  (Bull.  Soc. 
Chim.  biol.,  1930,  12,  130— 131).— Urine  (10  c.c.)  is 
first  titrated  to  phenolphthalein  with  O-UV-sodium 
hydroxide  (—x  c.c.).  For  the  test,  to  10  c.c.  of 
filtered  urine  are  added  4  drops  of  alcoholic  phenol¬ 
phthalein  and  then  3a-  c.c.  of  O-liV-sodium  hydroxide. 
A  coral-red  colour  is  obtained  in  presence  of  bile 
pigment.  P.  W.  Clutterbuck. 

Reduction  of  mercury  salts  by  normal  urine. 
H.  Penau  and  G.  Tanret  (Bull.  Soc.  Chim.  biol., 
1930,  12,  67 — 87). — A  more  detailed  account  of  work 
already  abstracted  (A.,  1929,  1480). 

Detection  of  sugar  in  urine  with  o-nitrophenyl- 
propiolic  acid.  H.  Szancer  (Pharm.  Zentr.,  1930, 
71,  225 — 227). — Unlike  Nylander’s  and  Haine’s 
reagents,  o-nitrophenylpropiolic  acid  is  reduced  by 
hydrogen  sulphide,  and  urine  containing  this  product 
must  first  be  treated  with  lead  acetate  before  testing 
for  sugar.  P.  G.  Marshall. 


Passage  of  alcohol  into  the  urine  by  diffusion. 
E.  M.  P.  Widmark  (Biochem.  Z.,  1930,  218,  445 — 
452). — In  the  determination,  by  the  dichromate 
method,  of  the  alcohol  content  of  urine  this  must  be 
made  alkaline,  since  otherwise  incorrect  results  due 
to  the  action  of  reducing  substances  are  obtained. 
When  alkaline  urine  is  used  alcohol  contents  of  the 
same  order  as  those  of  normal  blood  are  found. 
Criticisms  of  the  view  that  alcohol  passes  into  the 
urine  by  diffusion  only  depend  on  determinations 
which  were  inaccurate  for  the  reason  given  and  the 
view  has  been  confirmed.  W.  McCartney. 


Adenosine  from  human  urine.  H.  0.  Calvery 
(J.  Biol.  Chem.,  1930,  86,  263— 266).— Urine  was 
freed  from  phosphate  by  shaking  with  calcium  oxide, 
and  the  filtrate  was  treated  with  copper  sulphate ;  the 
precipitate  was  decomposed,  and  the  precipitation 
and  decomposition  were  repeated.  The  solution  was 
cleared  by  treatment  with  lead  acetate  and  acetic 
acid,  and  the  filtrate  made  alkaline  with  ammonia. 
The  resulting  lead  precipitate  was  decomposed  and 
the  precipitation  and  decomposition  were  repeated; 
treatment  of  the  concentrated  solution  with  picric 
acid  yielded  adenosine  picrate  amounting  to  about 
300  mg.  from  SO  litres  of  urine. 

C.  R.  Harington. 

Pregnandiol,  a  sterol  derivative  from  the 
urine  of  pregnancy.  A.  Butenandt  (Ber.,  1930, 
63,  [£],  659 — 663;  cf.  this  vol.,  118). — Pregnandiol, 
m.  p.  234 — 235°,  isolated  from  the  urine  of  pregnant 
women  (cf.  Marrian,  A.,  1929,  1495),  in  all  probability 
has  the  composition  C2  ill3602.  The  formation  of 
a  diaeetate,  m.  p.  180°  (the  existence  of  a  second 
variety ,  m.  p.  166°,  is  indicated),  establishes  the 
presence  of  two  hydroxyl  groups.  The  alcohol  is 
saturated  and  does  not  react  with  bromine  and  the 
acetate  is  not  affected  by  catalytic  hydrogenation. 
Cautious  treatment  of  pregnandiol  with  chromic  acid 
in  acetic  acid  yields  pregnandione,  C21H3202,  m.  p.  123° 
(dioxime,  decomp,  above  250°),  whereas  more  drastic 
treatment  leads  to  a  ketodicarboxylic  acid,  C21H3203, 
,r  m.  p.  270°  (decomp.)  (methyl 

ester, m.p.  113°).  Oneketonie 
/  |  j,.  |  group  of  pregnandione  is  there¬ 

in  y^-AJCHMe-OH  fore  present  in  a  hydrogenated 
/  y- — |  ring  and  the  presence  of  an 

l  L  J  aromatic  nucleus  is  excluded. 

PTT-OU  (I )  Pregnandiol  contains,  thcre- 
U  '  fore,  four  hydrogenated  rings 

in  the  molecule  and  appears  to  be  closely  related 
chemically  to  the  sterols  and  bile  acids.  Since  the 
diketone  gives  a  positive  iodoform  reaction  with 
alkaline  iodine  solution  it  must  contain  the  •CO,CIi3 
group.  The  structure  I  is  suggested  for  pregnandiol. 

H.  Wren. 

Decolonisation  of  urine.  C.  Otto  (Pharm.  Ztg., 
1930,  75,  319 — 320). — The  effect  of  various  decoloris¬ 
ing  agents  in  the  quantitative  analysis  of  urine, 
especially  the  polarimetric  determination  of  dextrose, 
"  ’  W.  0.  Kermack. 


Sulphate  content  of  amyloid  organs.  H. 
Heinlein  (Arch.  exp.  Path.  Pharm.,  1930,  149, 
119 — 128). — Various  human  organs  which  had  under¬ 
gone  amyloid  changes  showed  no  significant  increase 
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in  total  sulphur,  but  had  an  abnormally  high  sulphate- 
sulphur  content.  Diseased  organs  which  had  not 
undergone  amyloid  changes  occasionally  showed  high 
sulphate-sulphur.  W.  O.  Kermack. 

Serum-iron  in  experimental  anaemia.  H.  H. 
Riecker  and  M.  E.  Winters  (Amer.  J.  Physiol., 
1930,  92,  196 — 204). — Experimental  anaemia  follow¬ 
ing  haemorrhage  reduces  the  serum-iron  of  dogs,  but 
this  rises  again  on  feeding  with  iron  in  the  food  or  as 
ferric  citrate.  The  serum-iron  and  haemoglobin  of 
the  blood  are  not  directly  related.  E.  Boy  land. 

Endogenous  uric  acid  and  haematopoiesis.  II. 
Haemolysis  by  phenylhydrazine  hydrochloride. 
J.  Iyrafka,  jun.  (J.  Biol.  Chem.,  1930,  86,  223 — 
230). — Anaemia  induced  by  administration  of  phenyl¬ 
hydrazine  hydrochloride  to  a  Dalmatian  hound  was 
accompanied  by  marked  increase  in  the  excretion  of 
uric  acid  and  in  the  number  of  reticulocytes.  The 
peak  of  the  reticulocyte  count  occurred  3 — 4  days 
later  than  that  of  the  uric  acid  excretion.  The 
previous  suggestion  (A.,  1929,  1195)  as  to  the  origin 
of  the  uric  acid  from  the  nuclei  of  the  erytliroblasts 
is  confirmed.  C.  R.  Harington. 

Compounds  from  the  urine  of  persons  suffer¬ 
ing  from  Amentia  and  Dementia  prcecox.  S. 
Gullotta  (Biochem.  Z.,  1930,  218,  472 — 480). — 
The  urine  of  persons  suffering  from  Amentia  and 
incipient  Dementia  prcecox  contains  substances  with 
the  properties  of  phenol  or  indole  compounds.  From 
such  urine  by  mild  acid  hydrolysis  and  subsequent 
treatment  with  dichlorobenzenediazonium  chloride 
a  red  azo-dye,  m.  p.  68°,  can  be  isolated,  and  from  the 
hydrolysed  urine  of  Amentia  patients,  by  extraction 
with  ether,  p-hyclroxyphenylacrylic  acid  can  be 
obtained.  The  dye  is  identical  with  that  obtained  by 
Hermanns  (A.,  1922,  i,  1091)  from  the  urine  of 
tuberculous  persons.  W.  McCartney. 

Water  content  of  heart  muscle  in  beri-beri 
columbarum.  C.  Newcomb  (Indian  J.  Med.  Res., 
1930,  17,  1—14). — Beri-beri  diet  in  pigeons  produces 
in  the  majority  of  cases  a  diminution  in  the  size  of 
heart  and  an  increase  in  the  water  content  of  the 
heart-muscle  (polyneuritis  columbarum  and  starv¬ 
ation),  and  in  the  minority  of  cases  an  increase  in  the 
size  of  the  heart  and  some  increase  in  the  water 
content  of  the  muscle  (beri-beri  columbarum).  The 
large  heart  of  beri-beri  columbarum  is  not  to  be 
explained  by  water  retention.  T.  R.  Seshadri. 

Analysis  of  small  urinary  calculi.  C.  New¬ 
comb  (Indian  J.  Med.  Res.,  1930,  17,  1—13). — 
Micro-methods  for  the  determination  of  phosphate, 
total  nitrogen,  calcium,  magnesium,  oxalate,  and 
carbonate  and  qualitative  tests  for  uric  acid,  cysteine, 
creatinine,  and  cholesterol  are  described. 

T.  R:  Seshadri. 

Phylloerythrin  in  gall-stones  of  cattle.  H. 

Fischer  and  R.  Hess  (Z.  physiol.  Chem.,  1930,  187, 
133 — 136). — Phylloerythrin  was  isolated  from  the 
ethereal  extract  of  ox  gall-stones  after  treatment  with 
hydrochloric  acid.  J.  H.  Birkinshaw. 

Zinc  and  cancer.  A.  Zlatarov  (Bull.  Soc.  Chim. 
biol.,  1930, 12,  44). — It  is  suggested  that  accumulation 
of  zinc  is  one  defence  of  the  organism  against  the 


abnormal  metabolism  of  the  cancer  cell,  the  zinc 
tending  to  inhibit  the  enhanced  activity  of  proteolytic 
enzymes  and  catalase,  to  stimulate  the  decreased 
activity  of  peroxidase,  and  to  oppose  the  increased 
colloidal  activity  of  the  cancer  cell,  thus  tending  to 
re-establish  normal  cellular  respiration. 

P.  W.  Glutterbitck. 

Biological  chemistry  of  zinc.  M.  Andreit- 
chewa  (Bull.  Soc.  Chim.  biol.,  1930,  12,  45 — 57). — 
The  zinc  ion  when  present  above  a  minimal  concen¬ 
tration  readily  coagulates  boiled  and  unboiled  milk 
and  accelerates  the  clotting  of  milk  by  rennin.  Zinc 
inhibits  the  action  of  proteolytic  enzymes,  trypsin 
being  more  sensitive  to  it  than  pepsin ;  the  effect  is 
modified  by  the  anion  in  the  case  of  pepsin,  but  not 
of  trypsin.  0-00 1  AT -Solutions  of  zinc  salts  retard 
spontaneous  oxidation  of  quinol  and  pyrogallol  and 
accelerate  the  action  of  peroxidase.  True  oxidase 
and  catalase  reactions  arc  inhibited  by  zinc  salts. 

P.  W.  Clutterbuck. 

Activation  of  proteolysis  in  malignant 
tumours.  E.  Waldschmidt-Leitz  and  A.  Schaff- 
ner  (Naturwiss.,  1930, 18,  280 — 2S1). — As  previously 
shown  (A.,  1929,  344),  proteolysis  by  catheptic 
enzymes  in  animal  organs  and  tissues  is  activated 
by  hydrocyanic  acid  and  hydrogen  sulphide,  which 
also  check  cell  respiration.  In  the  cell  itself,  how¬ 
ever,  there  is  a  natural  activator,  zookinase,  which 
increases  in  quantity  bv  autolysis  of  the  tissues  and 
may  be  separated  by  extraction  with  aqueous  alcohol. 
These  observations  suggest  that  there  is  a  connexion 
between  arrest  of  cell  respiration  and  increased 
proteolytic  activity  in  malignant  tumours,  and  that 
the  same  substance  is  responsible  for  both  phenomena. 
This  view  is  supported  by  the  fact  that  cysteine  and 
glutathione  activate  cathepsin  similarly  to  hydrogen 
sulphide,  because  these  thiol  compounds  can  also 
check  cell  respiration.  Zooltinase  is  probably,  there¬ 
fore,  a  compound  of  similar  constitution.  The 
proteolytic  activator  in  malignant  tumours  possesses 
properties  similar  to  those  of  the  activator  formed  by 
autolysis  in  normal  organs,  and  its  quantity  increases 
with  the  ripening  of  the  tumour.  The  degree  of 
activation  of  the  cathepsin  of  rat  sarcoma  14  days  old 
was  found  to  be  28%,  but  after  a  further  29  days  it  had 
practically  doubled.  At  the  same  time  there  was  a 
marked  increase  in  the  amount  of  amino-polypeptidase 
and  dipeptidase.  The  increased  proteolysis  is 
probably  the  result  and  not  the  cause  of  arrested  cell 
respiration.  M.  S.  BURR. 

Relation  of  vitamin-/?  to  tumour  growth.  W. 

Nakahara  (J.  Cancer  Res.,  1929,  13,  303 — 366).— 
Rous  chicken  sarcoma  is  devoid  of  .vitamin-B,  but 
small  quantities  are  present  iu  rat  sarcoma  and 
carcinoma.  Vitamin-R  is  not  essential  for  the  growth 
of  transplanted  tumours  in  rats  and  fowls. 

Chemical  Abstracts. 

X-  and  y-Radiation  measurement  and  the  new 
international  r  unit.  J.  G.  Stephens  (J.  Cancer 
Res.  Comm.  Sydney,  1930,  1,  222— 231).— Radiation 
is  specified  clinically  by  determining  (a)  the  wave¬ 
length,  (5)  the  amount  of  energy  in  the  radiation,  and 
(c)  the  degree  of  polarisation.  The  r  unit,  which 
measures  the  total  ionic  charge  under  certain  con- 
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ditions,  is  used  to  express  energy  in  the  radiation 
in  terms  of  the  ionisation  in  air.  It  is  suggested  that 
the  ionisation  in  liquids  such  as  hexane  or  light 
petroleum  would  be  of  advantage  by  reducing  the 
size  of  apparatus  and  giving  larger  ionisation  currents. 

P.  G.  Marshall. 

Variations  of  plasma-cholesterol  in  hog 
cholera.  R.  E.  Shote  (J.  Exp.  Med.,  1930,  51, 
179 — 187). — Swine  infected  with  hog  cholera  have 
alternating  periods  of  hypocholesterolaemia  and 
hypercholesterokemia.  E.  Boyland. 

Calcium  metabolism  in  chorea.  E.  C.  Warner 
(Lancet,  1930,  i,  339 — 342). — Chorea  is  accompanied 
by  a  low  scrum-calcium  which  causes  increased 
nervous  excitability.  On  recovery  the  serum-calcium 
content  rises.  E.  Boyland. 

Cystinuria.  Excretion  of  a  complex  which 
decomposes  in  the  urine  with  liberation  of 
cystine.  E.  Brand,  M.  M.  Harris,  and  S.  Biloon 
(J.  Biol.  Chem.,  1930,  86,  315 — 331). — The  apparent 
cystine  content  of  the  urine  of  cystinuric  patients,  as 
determined  by  the  method  of  Sullivan  (A.,  1926, 
1260),  increases  markedly  if  the  urine  is  kept  for  24  hrs. 
This  fact,  together  with  the  increase  in  the  apparent 
cystine  content  which  occurs  when  the  urine  is 
hydrolysed  by  acid,  and  the  slowness  with  which 
cystine  separates  from  urine,  are  taken  to  indicate 
the  excretion  by  the  cystinuric  of  a  cystine  complex, 
possibly  a  peptide,  from  which  cystine  is  slowly 
liberated.  Cystinuria  may  be  detected  by  the 
magenta  colour  given  by  the  urine  with  sodium 
liitroprusside  5 — 10  min.  after  treatment  with  sodium 
cyanide.  Cystinuria  may  be  accompanied  by  a 
variability  in  the  excretion  of  creatinine. 

C.  R.  Harington. 

Hydrogen-ion  concentration  of  officinal  test- 
water  used  in  dermatology.  II.  Buffer 
capacity.  A.  Perutz  and  B.  Lustig  (Arch.  exp. 
Path.  Pharm.,  1930,  149,  321— 325).— The  buffering 
capacity  of  acetic  acid-alumina  solution  (approx. 
O-OoiV-basic  aluminium  acetate),  aqua  Goulardi 
(1  :  10),  boric  acid  (1-5%),  and  resorcinol  solutions 
(1%)  decreases  in  the  above  order. 

W.  0.  Kerjiack. 

Range  of  effective  iodine  dosage  in  exoph¬ 
thalmic  goitre.  II,  III.  Effect  on  basal 
metabolism  of  daily  administration  of  iodine. 
II.  W.  O.  Thompson,  E.  G.  Thorp,  P.  K.  Thompson, 
and  A.  C.  Cohen.  III.  W.  O.  Thompson,  A.  C. 
Cohen,  P.  K.  Thompson,  E.  G.  Thorp,  and  A.  G. 
Brailey  (Arch.  Int.  Med.,  1930,  45,  420—429,  430— 
IL  In  20  cases  of  exophthalmic  goitre  the 
administration  of  iodine  solution  (approx.  3  mg.  of 
iodine)  caused  a  significant  reduction  (i.e.,  greater 
than  10  points)  of  the  basal  metabolism  in  13  subjects, 
5  showed  no  change,  and  2  an  increase,  whilst  7 
showed  a  lower  metabolism  on  the  subsequent 
administration  of  60  times  the  amount  daily. 

III.  In  14  cases  of  exophthalmic  goitre  on  adminis¬ 
tration  of  iodine  solution  (approx.  1-5  mg.  of  iodine)  7 
showed  a  significant  reduction  of  basal  metabolism, 

0  no  change,  and  1  an  increase.  The  average  reduction 
°f  the  basal  metabolism  was  9  points.  The  minimum 
dose  to  produce  a  maximum  reduction  in  basal 


metabolism  is  about  6  mg.  of  iodine  per  day.  In 
approximately  50%  of  the  cases  the  smallest  dose 
that  will  produce  any  effect  is  greater  than  1-5  mg. 
per  day;  administration  of  a  smaller  amount  may 
interfere  with  the  effect  of  larger  doses  given  im¬ 
mediately  afterwards.  C.  C.  N.  Vass. 

Metabolism  of  under-nourished  children. 
VIII.  Effect  of  high-  and  low-protein  diets  on  the 
excretion  of  creatine,  creatinine,  and  ammonia. 
C.  C.  Wang  and  M.  Kaucher.  IX.  Basal  meta¬ 
bolism,  caloric  balance,  and  protein  metabolism 
during  a  period  of  gain  in  weight.  C.  C.  Wang, 
R.  Kern,  and  M.  Kaucher  (Amer.  J.  Dis.  Children, 
1929,  38,  4GS — 475,  476 — 480). — In  under-nourished 
children  the  retention  of  nitrogen  is  greater  than 
normally ;  the  excretion  of  creatine,  creatinine,  and 
ammonia  and  the  basal  metabolism  are  unaffected. 

Chemical  Abstracts. 

Artificial  alteration  of  the  reaction  of  waters  in 
the  campaign  against  Anopheles  larvae  and  on 
the  absorbing  power  of  peat.  A.  N.  Adova  and 
I.  A.  Smorodincev  (Bull.  Soc.  Chirn.  biol.,  1930,  12, 
213 — 230). — The  effect  of  Sphagnum  peat  and  Carex 
peat  on  the  reaction  of  solutions  of  various  acids, 
sodium  hydroxide,  and  certain  salts  has  been  investig¬ 
ated.  The  Sphagnum  peat  is  the  more  acid,  and 
more  effectively  reduces  the  pu  of  the  alkaline  solu¬ 
tions  in  which  it  is  immersed,  whereas  the  Carex  peat 
has  the  greater  influence  in  increasing  the  pa  of  the 
more  strongly  acid  solutions.  These  results  bear 
on  the  method  proposed  for  the  destruction  of 
Anopheles  larva;  by  acidification  of  the  water  in 
which  they  breed.  W.  0.  Kermack. 

Metabolism  of  women  during  the  reproductive 
cycle.  I.  Calcium  and  phosphorus  utilisation 
in  pregnancy.  I.  G.  Macy,  H.  A.  Hunscher,  B. 
Nims,  and  S.  S.  McCosh.  II.  Calcium  and  phos¬ 
phorus  utilisation  in  lactation.  H,  A.  Hunscher. 
III.  Calcium,  phosphorus,  and  nitrogen  utilis¬ 
ation  in  lactation  with  and  without  supplement¬ 
ation  of  the  diet  with  cod-liver  oil  and  yeast. 
I.  G.  Macy,  H.  A.  Hunscher,  S.  S.  McCosh,  and 
B.  Nevis  (J.  Biol.  Chem.,  1930,  86,  17—35,  37—57, 
59 — 74). — I.  Periods  of  negative  calcium  balance 
were  observed  during  the  pregnancy  of  each  of  three 
normal  women ;  considerable  quantities  of  phosphorus 
were  retained  by  all  the  women  during  pregnancy,  a 
negative  phosphorus  balance  being  observed  on  two 
occasions  only. 

II.  In  normal  women  the  calcium  and  phosphorus 
balances  are  negative  early  in  the  lactation  period; 
the  loss  of  calcium  increases  until  the  sixth  month  of 
lactation  and  then  diminishes,  until,  at  the  end  of  the 
period,  the  calcium  balance  is  positive.  The  heavy 
loss  of  calcium  occurs  mainly  through  the  feces. 

III.  Supplementation  of  the  diet  of  lactating 
women  with  cod-liver  oil  and  yeast  diminished  the 
above-mentioned  faecal  excretion  of  calcium  and  led  to 
general  improvement  in  the  assimilation  of  both 
calcium  and  phosphorus.  Nitrogenous  metabolism 
was  not  affected  by  the  dietary  supplements. 

G.  R.  Harington. 

Retention  of  nitrogen,  calcium,  phosphorus, 
and  magnesium  by  pregnant  women.  C.  M. 
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Coons  and  K.  Blunt  (J.  Biol.  Chem.,  1930,  86, 
1 — 16). — Although  considerable  individual  variations 
were  observed,  there  was  a  general  tendency  for  the 
retention  of  calcium  and  phosphorus  by  pregnant 
women  to  increase  in  the  middle  and  later  stages  of 
pregnancy.  The  retention  of  calcium  was  not 
affected  by  variation  in  the  intake  of  magnesium. 
Nitrogen  retention  varied  with  the  intake  of  protein, 
but  was  usually  highest  in  the  middle  period  of 
pregnancy,  whilst  the  increase  in  calcium  retention 
was  most  marked  towards  the  end. 

C.  R.  Harington. 

Diet  and  calcium  assimilation.  XIII.  In¬ 
fluence  of  irradiated  yeast  on  the  calcium  and 
phosphorus  metabolism  of  milking  cows.  E.  B. 
Hart,  H.  Steenbock,  0.  L.  Kline,  and  G.  C. 
Humphrey  (J.  Biol.  Chem.,  1930,  86,  145—155).— 
Addition  of  irradiated  yeast  to  the  diet  of  milking 
cows  produced  no  change  in  the  assimilation  of 
calcium  and  phosphorus  or  in  the  quality  or  quantity 
of  the  milk.  C.  R.  Harington. 

Physiological  effect  of  rations  restricted 
principally  or  solely  to  lucerne.  I.  Calcium, 
phosphorus,  and  nitrogen  metabolism  of  dairy 
cattle.  J.  R.  Haag,  J.  S.  Jones,  I.  R.  Jones,  and 
P.  M.  Brandt  (J.  Dairy  Sci.,  1929, 12,  445 — 455). — 
Cows  in  early  lactation  were  always  in  negative 
phosphorus  balance,  were  usually  in  positive  calcium 
balance,  and  were  in  negative  nitrogen  balance  when 
the  hay  contained  less  than  2%  N  on  feeding  lucerne 
hay  alone.  Addition  of  disodium  hydrogen  phosphate 
caused  a  slight  positive  phosphorus  balance. 

Chemical  Abstracts. 

Iodine  metabolism.  C.  Newcomb  and  G.  San- 
earan  (Trans.  F.  E.  A.  T.  M.  Congr.,  1927,  329— 
334). — Iodine  excretion  per  litre  of  urine  under 
normal  conditions  is  constant.  Daily  total  excretion 
is  chiefly  dependent  on  the  amount  of  urine  excreted. 
It  can  be  raised  by  increasing  the  amount  of  urine, 
but  it  is  not  reduced  much  below  the  normal  on  days 
of  starvation  when  the  iodine  content  of  urine  becomes 
higher.  T.  R.  Seshadri. 

Salt  licks.  C.  Newcomb  (Trans.  F.  E.  A.  T.  M. 
Congr.,  1927,  450 — 452). — From  analysis  of  samples  of 
salt  licks  from  different  parts  of  South  India  it  is 
shown  that  the  essential  constituent  is  neither 
sodium  nor  iodine.  T.  R.  Seshadri. 

Influence  of  a  low-fat  diet  on  fat  metabolism 
during  lactation.  L.  A.  Maynard  and  C.  M. 
McKay  (J.  Nutrition,  1929,  2,  67— 81).— A  ration 
low  in  fat  content  diminished  the  volume  of  milk 
secreted  by  cows  and  goats  without  significantly 
altering  its  fat  content,  and  diminished  the  blood- 
lipins.  The  fat  had  a  lower  iodine  value  than 
normally.  Chemical  Abstracts. 

Relation  of  lipins  to  physiological  activity.  I. 
Changes  in  the  lipin  content  of  the  corpus  luteum 
of  the  sow.  W.  R.  Bloor,  R.  Okey,  and  G.  W. 
Corner  (J.  Biol.  Chem.,  1930,  86,  291— 306).— The 
lipins  of  the  corpus  luteum  of  the  sow  have  been 
studied  during  the  cycle  of  changes  of  the  tissue.  The 
phospholipin  content  increases  with  the  growth  of 
the  tissue  to  the  period  of  maximum  activity;  if 


pregnancy  ensues,  the  high  level  of  phospholipin  is 
maintained:  otherwise  it  falls  off  with  the  degener¬ 
ation  of  the  corpus  luteum.  The  free  cholesterol 
content  increases  slightly  during  the  development  of 
the  corpus  luteum,  and  remains  constant  while  the 
latter  is  active.  The  cholcsteryl  ester  content 
remains  constant  during  development  of  the  corpus 
luteum  and  increases  during  degeneration ;  in 
pregnancy  it  falls  to  a  low  level. 

C.  R.  Harington. 

Variations  in  lipins  of  uterine  mucosa  of  the 
pig.  R.  Okey,  W.  R.  Bloor,  and  G.  W.  Corner 
(J.  Biol.  Chem.,  1930,  86,  307— 314).— The  total 
lipin  content  of  the  pig’s  uterine  mucosa  in  the 
resting  condition  is  (calculated  on  the  dry  weight) 
about  the  same  as  that  of  ox  lung,  kidney,  and 
pancreas.  Proliferation  of  the  tissue  is  accompanied 
by  increase  in  the  percentages  of  lecithin  and  of  free 
cholesterol,  whilst  the  small  amount  of  cholesteryl 
esters  shows  no  change.  C.  R.  Harington. 

Nature  of  the  liver-fat  and  subcutaneous  fat 
produced  in  animals  kept  in  low-pressure 
atmospheres.  G.  Monasterio  (Biochem.  Z.,  1930, 
218,  331 — 340). — Guinea-pigs  fed  on  hay  and  carrots 
were  kept  for  3  days  in  air  at  pressures  of  330 — 300 
mm.  and  then  their  liver-fat  and  subcutaneous  fat 
were  extracted  successively  with  acetone,  ether,  and 
alcohol.  The  phosphorus,  nitrogen,  and  (where 
possible)  cholesterol  contents  of  the  extracts  were 
determined,  as  were  also  their  iodine,  saponification, 
and  acid  values.  Compared  with  the  fats  of  normal 
animals  those  of  the  experimental  animals  showed  no 
qualitative  differences,  but  the  liver-fats  of  the 
experimental  animals  contained  increased  amounts 
of  neutral  fat  (soluble  in  acetone),  of  phosphatide,  and 
(probably)  of  cholesterol.  W.  McCartney. 

Effect  of  ingestion  of  sodium  tartrate  by  nor¬ 
mal  and  pathological  animals.  E.  Aubel  and  P. 
Mauriac  (Bull.  Soc.  Chim.  biol.,  1930,  12,  112— 
127). — Ingestion  of  tartrate  is  followed  by  excretion 
of  carbonates,  due  probably  to  the  combustion  of 
pyruvic  acid  arising  from  tartaric  acid  under  the  action 
of  intestinal  bacteria.  Tartrate  did  not  appear  to  be 
toxic  even  to  the  dog,  which  was  more  sensitive  than 
either  man  or  rabbit,  no  albuminuria  or  change  of 
urinary  volume  being  detected. 

P.  W.  Clutterbuck. 

Perfusion  of  sugar  through  the  tortoise.  F. 
Lieben  and  G.  Ehrlich  (Biochem.  Z.,  1930,  219, 
145 — 147).— When  dextrose  and  lsevulose  each  in 
0-25%  solution  are  simultaneously  perfused,  both 
sugars  are  utilised,  a  greater  amount  of  lsevulose  than 
of  dextrose  disappearing.  Since,  howrever,  lsevulose 
may  be  partly  converted  into  dextrose  and  the  latter 
may  be  liberated  from  the  liver  as  a  result  of  stimul¬ 
ation  during  the  experiment,  a  strict  comparison  of 
the  rate  of  utilisation  of  the  two  sugars  is  not  possible 
(cf.  A.,  1928, 1276).  P.  W.  Clutterbuck. 

Relationship  between  lactic  acid  and  carbo¬ 
hydrate  in  isolated  liver  tissue.  A.  Carr  u the rs 
(Chinese  J.  Physiol.,  1930,  4,  65 — 71). — Sections  of 
liver  tissue  (of  rat)  respiring  in  an  atmosphere  of 
oxygen  and  placed  in  buffered  Ringer  solution  do  not 
bring  about  a  synthesis  of  carbohydrate  from  added 
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lactic  acid.  The  results  are  not  in  accord  with  those 
of  Takane  (A.,  1926,  754)  on  isolated  liver-tissue  and 
of  Cori  and  Cori  (A.,  1929,  467)  on  the  intact  animal. 
The  carbohydrate  systems  of  muscle  and  liver  are 
compared.  F.  O.  Howrrr. 

Oxidative  breakdown  of  carbohydrates  in 
mammalian  muscle,  and  especially  the  form¬ 
ation  of  succinic  from  pyruvic  acid.  E,  Toen- 
niessen  and  E.  Brinkmann  (Z.  physiol.  Chem.,  1930, 
187,  137 — 159).— The  muscular  system  of  the  rabbit 
was  perfused  with: a  solution  of  pyruvic  acid.  With 
free  access  of  oxygen  75%  of  the  pyruvic  acid  dis¬ 
appeared  in.  1  hr.  Acetic  and  succinic  acids  were 
detected  neither  in  the  muscle  nor  in  the  perfusion 
liquid.  Formic  acid  was  the  only  decomposition 
product  observed.  Similar  results  were  obtained 
with  restricted  oxygen  supply  as  regards  the  liquid, 
but  succinic  acid  was  now  present  in  the  muscle  and 
larger  amounts  of  formic  acid,  but  ho  acetic,  fumaric, 
or  malic  acid.  When  Ringer  solution  alone  was 
employed,  only  small  amounts  of  formic  acid  were 
detected  in  the  perfusion  fluid.  Perfusion  with 
acetic  acid  does  not  yield  succinic  acid ;  the  formation 
of  the  latter  cannot  therefore  take  place,  by  way  of 
acetic  acid,  A  primary  oxidation  and  condensation 
of  2  mols.  of  pyruvic  acid  giving  a  diketoadipic  acid 
is  suggested.  J.  H.  Birkinshaw. 

Hexosediphosphate  in  muscle  activity.  N.  E. 
Freeman  (Amer.  J.  Physiol.,  1930,  92,  107 — 116). — 
The  presence  of  sodium  hexosediphosphate  in  the 
Ringer  solution  perfusing  a  frog’s  heart  increases  the 
muscular  efficiency,  but  this  is  probably  due  only  to 
the  increased  buffering  action  of  the  ester. 

E.  Boylanb. 

Behaviour  of  pyrophosphoric  acid  and  of 
lactacidogen  in  muscular  work.  G.  Embben,  J. 
Hefter,  and  M.  Lehnartz  (Z.  physiol.  Chem.,  1930, 
187,  53 — 83). — Changes  in  the  phosphoric  acid 
content  of  the  frog’s  gastrocnemius  after  electrical 
stimulation  were  followed.  After  stimulation  until 
no  further  contraction  occurred,  resting  in  oxygen 
produced  an  increase  in  pyrophosphoric  acid,  but  no 
increase  in  lactacidogen  as  compared  with  the 
fatigued  muscle.  The  increase  in  pyrophosphoric 
acid  was  often  far  greater  than  corresponded  with  the 
amount  of  orthophosphoric  acid  disappearing.  With 
stronger  stimulation  there  was  no  increase  in  pyro¬ 
phosphoric  acid  after  resting.  Of  loaded  and  un¬ 
loaded  muscles  undergoing  contraction  by  immersion 
in  liquid  air,  the  hydrolysed  extract  from  the  loaded 
muscle  contains  more  orthophosphoric  acid.  There 
is  evidence  for  a  fission  of  adenylic  or  inosic  acid  at 
the  moment  of  contraction  and  probably  also,  a 
corresponding  increase  of  pyrophosphoric  acid  (or 
the  adenylic  acid  complex).  J.  H.  Birkinshaw. 

Utilisation  of  the  energy  of  oxidation  of  alcohol 
in  muscular  work.  W,  Fleischmann  (Biochem. 
Z.,  1930,  219,  7 — 29). — The  respiratory  quotient  of 
isolated  frog’s  muscle  was,  in  the  normal  condition 
1-06,  and  in  presence  of  alcohol  0-87.  Skeletal,  heart, 
aud  smooth  muscle  pulps  (of  guinea-pig,  dog,  etc.) 
am  able,  in  presence  of  a  fixing  agent,  to  oxidise 
alcohol  to  acetaldehyde,  the  reaction  being  com¬ 
pletely  inhibited  by  0-002Ar-hydrogen  cyanide.  In 
u  tr 


the  absence  of  a  fixing  agent,  the  aldehyde  is  further 
oxidised.  The  oxidation  energy  of  these  reactions  is 
utilised  in  the  aerobic  phase  of  the  contraction 
process,  the  muscle  thus  being  able  to  use  directly  a 
substance  other  than  carbohydrate. 

P.  W.  Cltjtterbuck. 

X-Ray  diagram  of  muscle  contraction.  G. 
Boehm  and  K.  F.  Schotzky  (Naturwiss.,  1930,  18, 
282). — By  an  improved  method  of  X-ray  photography 
by.  which  photographs  may  be  obtained  with  very 
brief  exposures  (Siemann  and  Schotzky,  this  vol., 
138,  299),  X-ray  diagrams  of  living  muscle  in  a  state 
of  rest  and  of  excitation,  as  well  as  diagrams  of  dried 
muscle,  have  been  obtained  and  compared. 

M.  S.  Burr. 

Glycogen  and  carbohydrate  reserves  of  the 
fasting  animal.  H.  Bierry  (Compt.  rend.,  1930, 
190,  649 — 651). — Experiments  with  dogs  kept  on 
water  only  show  that  in  general  after  28  days, 
glycogen  is  present  in  the  liver  (1-48%)  and  in  the 
muscles  (0-15%).  In  two  cases  only,  in  which  the 
percentage  of  free  sugar  in  the  blood  was  very  low 
and  that  of  protein-sugar  very  high,  glycogen  had 
almost  disappeared  from  the  liver  and  muscle. 
Similar  experiments  with  frogs  after  21  months’  fast 
indicate  that  the  liver  contains  2%  and  muscle  Q-30% 
of  glycogen ;  if  the  fast  was  prolonged  to  the  extreme 
limit  the  figures  became  0-30%  and  0-10%  of 
glycogen,  respectively.  C.  W.  Shoppee. 

Effect  of  deprivation  or  absorption  of  water  on 
metabolism  in  starvation.  V.  Axenov  (Z.  Biol., 
1930,  90,  50—56). — The  body -weight  rises  slightly 
on  the  intake  of  water  during  starvation  owing  to 
retention  by  the  tissues.  The  urine-nitrogen  rises 
(both  in  deprivation  and  absorption  of  water)  from 
less  than  1%  to  2*25%,  but  the  total  volume  secreted 
in  24  hrs.  increases  only  slightly  after  drinking  1 — 2 
litres  of  water.  Uric  acid  excretion  is  slightly  greater 
during  the  periods  of  water  absorption,  whilst  sodium 
chloride  excretion  is  but  little  affected.  Acetone 
excretion  is  somewhat  variable.  P.  G.  Marshall. 

Electrolyte  content  and  chemical  composition 
of  frog  nerve  and  the  changes  produced  by 
stimulation.  F.  Roeber  (Biochem.  Z.,  1930,  218, 
404 — -411). — Nerves  from  the  frog  were  electrically 
stimulated  for  4—8  hrs.  and  the  potassium,  calcium, 
nitrogen,  and  phosphorus  contents  of  the  various 
portions  of  the  nerves  were  then  determined.  In  the 
portions  nearest  to  the  place  of  stimulation  the 
amounts  of  potassium  and  calcium  had  decreased 
after  stimulation,  whilst  in  the  portions  nearer  to  the 
muscles  the  amounts  of  these  elements  had  increased. 
In  both  stimulated  and  unstimulated  nerves  there  was 
more  phosphorus  and  more  nitrogen  in  the  distal  than 
in  the  proximal  portions.  The  nitrogen  content  of 
the  nerves  did  not  change  as  a  result  of  stimulation, 
but  this  caused  an  increase  in  the  phosphorus  content 
of  their  middle  portions.  In  different  batches  of 
nerves  considerable  differences,  both  in  the  total 
content  of  electrolytes  and  in  the  way  in  which  they 
were  distributed  in  the  fibres,  were  found. 

W.  McCartney. 

Metabolism  of  sulphur.  XVII.  Rate  of  oxid¬ 
ation  of  cystine  in  the  rabbit.  G.  Stearns  and 
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H.  B.  Lewis  (J.  Biol.  Chem.,  1930,  86,  93—105).— 
After  oral  administration  of  cystine  to  rabbits  60 — 
80%  of  the  sulphur  is  excreted  as  inorganic  sulphate 
within  24  hrs.  After  subcutaneous  injection  of 
cystine  a  similar  result  is  observed  if  absorption  be 
slow ;  if  absorption  be  rapid  a  large  part  of  the  cystine 
is  excreted  in  the  urine  unchanged,  sometimes  with 
accompanying  pathological  changes  in  the  kidney. 

C.  R.  Harington. 

Copper  salts  in  nutrition.  J.  M.  Evvard,  Y.  E. 
Nelson,  and  W.  E.  Sewell  (Proc.  Iowa  Acad.  Sci., 
1928,  35,  211 — 215). — Copper  fed  to  rats  and  pigs  as 
sulphate  plays  an  important  part  in  promoting  growth. 
Storage  of  copper  is  chiefly  confined  to  the  liver. 

Chemical  Abstracts. 

Quantitative  relations  of  the  dry  matter  of  the 
food  consumed,  the  heat  produced,  the  gaseous 
outgo,  and  the  insensible  loss  in  body-weight  of 
cattle.  M.  Kriss  (J.  Agric.  Res.,  1930,  40,  283 — 
295).— A  mathematical  analysis  of  the  results  of 
biometrical  studies  leads  to  the  conclusion  that  for 
practical  purposes  the  dry  matter  of  the  feed  of  steers 
and  cows  is  a  better  basis  for  predicting  the  heat 
production  of  the  cattle  than  would  be  the  insensible 
loss  in  body-weight.  E.  Holmes. 

Dietary  properties  of  the  flat  bean  ( Volichos 
lablab,  L.).  T.  T.  Chen  (Chinese  J.  Physiol.,  1930, 
4,  73 — 77). — Feeding  experiments  with  rats  show  that 
when  fed  at  a  level  of  55 — 60%,  the  bean  does  not 
promote  normal  growth.  Deficiencies  in  protein 
quality,  mineral  salts,  and  vitamins-A  and  B  are 
shown  by  control  experiments..:  F.  O.  Howitt. 

Nutritive  value  of  milk.  III.  Supplementary 
value  of  various  constituents  of  synthetic  basal 
rations.  W.  E.  KRauss  (J.  Dairy  Sci.,  1929,  12, 
438— 444).— An  exclusive  milk  diet  fed  to  rats  is 
deficient  in  copper  and  iron;  prevention  of  nutri¬ 
tional  anaemia  by  supplementary  foods  was  in  general 
parallel  to  the  copper  and  iron  content.  Cod-liver 
oil,  gelatin,  rice  polishings,  wheat  germ  oil,  and 
irradiated  milk  were  ineffective. 

Chemical  Abstracts. 

Deaminocaseinogen.  II.  H.  Steudel  (Z. 
physiol.  Chem.,  1930,  187,  203— 206;  cf.  A.,  1929, 
1188).— Rats  fed  on  a  complete  diet  in  which  deamino¬ 
caseinogen  replaces  caseinogen  showed  a  decline  in 
weight.  Growth  was  not  improved  by  addition  of 
lysine  to  the  ration,  which  was  refused  by  dogs  after 
the  first  day.  J.  H.  Birkinshaw. 

Biological  value  of  the  proteins  of  barley,  rice, 
kaoliang,  and  millet.  T.  W.  Li  (Chinese  J. 
Physiol.,  1930,  4,  49 — 58).- — The  biological  values 
(100  X  nitrogen  retained/nitrogen  absorbed)  of  cereal 
proteins  common  in  North  China  were  determined  by 
the  method  of  Mitchell  (A.,  1924,  i,  453).  For  rice, 
barley,  millet,  and  kaoliang  at  a  level  of  10%  intake, 
the  values  are  77,  64,  57,  and  56,  respectively  (cf.  52 
for  white  flour ;  Mitchell  and  Carman,  A.,  1926,  754). 

F.  O.  Howitt. 

Nutritive  value  for  rats  of  a  pure  flesh  diet, 
prepared  from  raw,  cooked,  and  autoclaved 
muscle.  A.  Scheunert  and  H.  Bisciioff  (Biochem. 
Z.,.  1930,  219,  186— 197).— Feeding  experiments  last¬ 
ing  more  than  200  days  were  carried  out  using  young 


white  rats  and  a  diet  consisting  of  salts,  vitamins, 
and  flesh  both  raw,  cooked  for  1  -5  hrs.,  and  autoclaved 
for  1  hr.  at  1  and  4  atm.  with  and  without  addition  of 
caseinogen.  No  decisive  differences  were  obtained 
between  raw  and  cooked  flesh,  and  addition  of 
caseinogen  had  but  slight  effect.  Addition  of  salts 
and  vitamins  does  not  make  flesh  a  complete  diet,  but 
the  normal  method  of  cooking  does  not  decrease  the 
food  value  of  the  flesh.  P.  W.  Clutterbuck. 

Action  of  sodium  chloride  on  nitrogen  meta¬ 
bolism.  E.  F.  Terroine  and  T.  Reichert  (Compt. 
rend.,  1930,  190,  768 — 770). — Administration  of 
sodium  chloride  (0-1  g.  of  sodium  per  kg.  body- weight 
per  day)  to  the  rabbit,  sheep,  and  pig  generally 
causes  an  increase  in  the  nitrogen  retention  and,  hence, 
growth  of  the  animal.  The  ratio  K:Na  in  the  food¬ 
stuff  should  not  exceed  3.  H.  Burton. 

Growth  of  infants  from  the  point  of  view  of 
physical  measurements  and  of  nitrogen  meta¬ 
bolism.  II.  Creatine.  III.  Uric  acid.  A.  L. 
Daniels  and  L.  M.  Hejinian  (Amer.  J.  Dis.  Children, 
1929,  38,  499 — 506,  507— 512).— Increase  in  creatine 
excretion  is  associated  with  increase  in  the  amount  of 
rotein  ingested  and  with  increase  of  urinary  nitrogen, 
ut  not  with  age,  muscle  development,  or  volume  of 
urine.  Excretion  of  uric  acid  increases  with  height 
and  age,  but  is  apparently  not  related  to  the  amount 
of  protein  ingested  or  to  the  urinary  creatinine. 

Chemical  Abstracts. 

Embryochemical  investigations  with  the  injec¬ 
tion  method.  II.  Carbamide  formation  in  the 
hen’s  embryo.  J.  Kaieda.  III.  Behaviour  of 
cholesterol  in  the  incubated  hen’s  egg  after 
adrenaline  and  ephedrine  injections.  K.  Kusui 
(Z.  physiol.  Chem.,  1930,  187,  207—209,  210—213 ; 
cf.  A.,  1929,  1334).— II.  Hens’  eggs  were  injected 
with  amino-acids  and  incubated  for  16  days.  In  all 
cases  except  with  cysteine  and  serine  injections  there 
wasan  increase  of  carbamide.  Ammonium  carbamate 
produced  an  increase  but  the  carbonate  gave  none. 

III.  Hens’  eggs  fresh  and  at  varying  periods  of 
incubation  were  injected  with  0-1  c.c.  of  0-1% 
adrenaline  or  of  4%  ephedrine  solution  and  the  free 
cholesterol  and  cholesteryl  ester  were  determined  after 
further  incubation.  Both  adrenaline  and  ephedrine 
considerably  increased  the  free  cholesterol  partly  at 
the  expense  of  the  ester,  the  total  cholesterol  showing 
a  slight  increase  over  the  controls. 

J.  H.  Birkinshaw. 

Comparative  influence  of  sunlight,  iron  prepar¬ 
ations,  and  vitamins  in  the  maintenance  of 
health.  C.  C.  Palit,  R.  K.  Kahl,  and  N.  R.  Diiar 
(J.  Physical  Chem.,  1930,  34,  737— 742).— Pigeons 
and  rats  receiving  sunlight  but  no  vitamin-/l,  -£,  or — 
-O  and  fed  on  polished  rice  maintained  good  health 
for  three  weeks.  Without  sunlight  stomachic  and 
eye:  troubles  developed  as  well  as  polyneuritis  and 
paralysis.  Leafy  vegetables  and  tomatoes  are  less 
effective  than  sunlight  in  preventing  these  diseases 
but  colloidal  ferric  hydroxide  and  ferric  chloride  are  '"'-' 
as  effective  as  the  vegetables.  L.  S.  Theobald, 

Origin  of  light  erythema.  F.  Ellinger  (Arch, 
exp.  Path.  Pharm.,  1930,  149,  343— 347).— Extracts 
prepared  from  pig  skin  in  the  normal  condition  and 
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after  ultra-violet  irradiation,  when  tested  as  to  their 
effect  on  the  blood-pressure  of  the  cat  and  on  the 
surviving  guinea-pig  intestine,  showed  no  significant 
difference.  The  experiments  fail  to  support,  but  do 
not  disprove,  the  view  that  a  histamine-like  substance 
is  responsible  for  the  erythema  following  irradiation. 

W.  0.  Kkrmacic. 

Permeability  of  surface  of  marine  animals.  A. 
Bethe  (J.  Gen.  Physiol.,  1930,  13,  437—444):— 
Observations  on  changes  of  body- volume  and  chlorine 
content  of  blood  with  the  common  crab  and  sea-slug 
in  sea-water  diluted  with  distilled  water  or  with  a 
solution  of  non-electrolyte  isotonic  with  sea-water 
show  that  their  surfaces  are  permeable  not  only  to 
water  but  also  to  both  salts  and  their,  ions.  It  is 
concluded  that  their  skins  serve  only  as  a  protecting 
barrier  preventing  loss  of  body-colloids. 

T.  Ri  Seshadri. 

Isoelectric  point  and  diffusion  potential  of  ions 
in  a  living  body.  T.  Shito  (Hokkaido  J.  Med., 
1929,  7,  297 — 304). — The  isoelectric  point  of  cow’s 
bladder  is  pn  5-58— 5-81.  Chemical  Abstracts; 

Penetration  of  methylene-blue  into  living  cells. 
M.  M.  Brooks  (Nature,  1930,  125,  599).— A  reply  to 
Irwin  (A.,  1928,  793).  It  is  maintained  that  under 
carefully  controlled  conditions  methylene -blue  as  such 
penetrates  normal  living  cells.  L.  S.  Theobald. 

Catalytic  effect  of  dyes  on  oxygen  consumption 
of  living  cells.  E.  S.  G.  Barron  and  Z.  A,  Hoff¬ 
man  (J.  Gen.  Physiol.,  1930*  13,  483 — 494). — Dyes 
which  can  be;  reversibly  oxidised  and  reduced  act  as 
catalysts  for  some  oxidative  processes  taking  place 
in  the  living  cells,  as  is  manifested  by  an  increase  in 
their  oxygen,  consumption.  The  catalytic  power  is 
conditioned  by  the  reduction  potential  of  the  dye 
and  the  permeability  of  the  cell  surface.  When  the 
reduction  potential  of  the  dye  is  towards  the  positive 
side  of  the  aerobic  reduction  potential  of  the  cell  the 
catalytic  power  is  maximum  and  when  towards  the 
negative  side  the  catalytic  power  decreases  and  disr 
appears.  When  a  dye  cannot  penetrate  into  the  cell, 
its  effect  is  greatly  diminished  as  in  this  case  only 
those  processes  taking  place  at  the  outer  surface  can 
be  activated.  T.  R.  Seshadri. 

Distribution  of  bromine  in  the  organism. 
M.  A.  B.  Toxofeus  (Arch.  exp.  Path.  Pharm.,  1930, 
149,  263 — 273). — Sodium  bromide  administered  by 
mouth  to  dogs  is  accumulated  chiefly  in  the  muscle 
(37%),  skin  (16%),  and  blood  (9%).  The  ratio  of 
bromide  to  chloride  is  highest  in  the  muscles.  A 
method  for  the  determination  of  bromine  and  chlorine 
in  animal  organs  is  described.  W.  0.  Kermack. 

Distribution  of  thorium  in  the  animal  organ¬ 
ism.  G.  vox  Hevesy  and  0.  H.  Wagner  (Arch, 
exp.  Path.  Pharm.,  1930,  149,  336 — 342). — After  sub¬ 
cutaneous  administration  of  thorium  nitrate  to  mice 
about  99%  of  the  thorium  is  excreted  in  9  days,  of 
which  36%  is  in  the  fceces  and  64%  in  the  urine, 
bismuth  is  taken  up  selectively  by  malignant  tumours, 
but  not  thorium  or  lead.  W.  0.  Kermack. 

Action  and  excretion  of  nitrates.  N.  M.  Keith, 
Whelan,  and  E.  G.  Bannick  (Proc.  Staff  Mayo 


Clinic,  1929,  4,  362).— Ingestion  of  sodium  or  ammon¬ 
ium  nitrate  (10  g.  daily  for  4 — 5  days)  is  followed  by 
immediate  urinary  excretion  of  75%  of  the  nitrate, 
the  total  eventual  excretion  being  90% ;  blood-nitrate 
varies  from  a  trace  to  2 — 3  mg.  per  100  c.c.  Diuresis 
causes  an  increased  excretion  of  chlorine,  ammonia, 
and  total  fixed  base.  Excretion  of  urea  is  increased. 

Chemical  Abstracts. 

Iodinated  proteins.  J.  Schwaibold  (Biochem. 
Z.,  1930,  218,  355 — 360). — Products  formed  from 
iodinated  protein  material  by  the  successive  action 
of  pepsin  and  trypsin  act  on  tadpoles  in  the  same 
way  as  do  active  thyroid  preparations  or  large  doses 
of  3  :  5-di-iodotyrosine.  The  iodine  in  the  products 
is  mainly  organic  and  does  not  behave  towards  nitrous 
acid  or  hydrogen  peroxide  as  does  the  iodine  in  the 
original  material.  .  W.  McCartney. 

Action  of  purine  bases  on  the  pupil.  J.  Ettix- 
ger  (Russ.  J.  Physiol., 1929, 12,  631 — 641). — Prepar¬ 
ations  containing  caffeine,  theobromine,  theophylline, 
and  uric  acid  have  a  dilating  action  on  the  isolated 
frog’s  eye,  which  in  the  case  of  caffeine  is  proportional 
to  the  concentration  of  the  compound.  The  method 
for  determining  the  concentration  of  adrenaline  in 
blood  by  means  of  its  action  on  the  isolated  frog’s 
eye  may  therefore  be  vitiated  by  the  presence  of 
purine  bases  in  the  blood.  W.  0.  Kermack. 

Toxicity  of  vapours  of  eyefopentane  and  its 
homologues.  N.  V.  Lazarev  and  S.  N.  Krem- 
neva  (Arch.  exp.  Path.  Pharm.,  1930,  149,  116 — 
118).— The  toxicities  of  eyefopentane  and  of  its  methyl, 
ethyl,  and  propyl  derivatives  on  white  mice  are  com¬ 
parable  to  those  of  the  open-chain  hydrocarbons  con¬ 
taining  a  similar  number  of  carbon  atoms. 

W.  0.  Kermack. 

Detoxication  of  chloroform.  H.  Fuhner  (Deut. 
med.  Woch.,  1929,  55,  1331 — 1332;  Chem.  Zentr., 
1929,  ii,  2476). — The  toxic  after-effect  of  chloroform, 
which  is  attributed  to  ah  oxidation  product  formed 
by  the  organism,  is  diminished  by  using  chloroform 
containing  10%  of  alcohol,  and  by  previous  oral 
administration  of  alcohol,  whereby  the  stability  of 
the  chloroform  is  increased.  Possibly  anti-catalysts, 
such  as  cysteine,  insulin,  sugar,  etc.,  arrest  the  oxid¬ 
ation.  A.  A.  Eldridge. 

Effect  of  ethyl  alcohol  on  the  growth  of  chicks. 
W.  E.  Elhardt  (Amer.  J.  Physiol.,  1930,  92,  450— 
452). — Chicks  receiving  15%  of  alcohol  in  their  diet 
grew  faster  than  controls.  E.  Boyland. 

Work  of  the  heart  in  absence  of  oxygen.  V. 
Inhibition  of  the  action  of  hydrocyanic  acid  by 
dihydroxyacetone  and  glyceraldehyde.  H.  Cas- 
SER  (Arch.  exp.  Path.  Pharm.,  1930, 149,  240 — 246). — 
The  poisoning  effect  of  hydrocyanic  acid  on  the  heart, 
as  well  as  the  stopping  of  the  respiration  of  bird 
erythrocytes,  is  removed  by  dihydroxyacetone  and 
glyceraldehyde.  They  do  not  act  in  absence  of 
oxygen.  These  substances  act  by  removing  hydro¬ 
cyanic  acid  through  cyanohydrin  formation. 

T.  R.  Seshadri. 

Is  the  inhibition  of  caffeine  action  on  muscle  by 
sodium  salicylate  and  novocaine  hydrochloride 
due  to  complex  formation  ?  K.  Ziff  (Z.  physiol. 
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Chern.,  1930,  187,  214 — 228). — The  increase  in  solu¬ 
bility  of  caffeine  produced  by  certain  salts  runs  parallel 
with  the  change  in  the  partition  coefficient  chloroform/ 
water,  but  not  with  the  f.  p.  changes.  The  specific 
conductivity  of  the  salts  is  only  slightly  lowered  by 
caffeine.  These  facts  indicate  that  complex  formation 
does  not  occur.  The  decrease  in  f ,-p.  depression  of  a 
sodium  salicylate  solution  is  accounted  for  largely 
by  polymerisation  of  the  caffeine  molecules  and  to  a 
smaller  degree  by  the  formation  of  slightly  dissociated 
caffeine  salicylate  as  evidenced  by  the  Blight  decrease 
in  electrical  conductivity.  Caffeine  behaves  similarly 
in  novocaine  hydrochloride.  The  novocaine  base 
probably  polymerises  also  in  novocaine  hydrochloride, 
thus  increasing  its  solubility.  J.  H.  Birkinsiiaw. 

Effect  of  some  tetanic  poisons  on  sugar  and 
lactic  acid  content  of  blood.  M.  Bomer  (Arch, 
exp.  Path.  Pharm.,  1930,  149,  247 — 256).— -As  had 
been  observed  with  picrotoxin  and  santonin,  simul¬ 
taneous  increase  of  sugar  arid  lactic  acid  in  blood 
was  established  in  the  case  of  “  cardiazol  ”  and  in 
some  experiments  with  cocaine.  With  cocaine  a 
regular  influence  could  not  be  detected.  “  Hexetone,” 
strychnine,  and  caffeine  partially  lower  the  blood- 
lactic  acid ;  the  blood-sugar  curve  is  not  affected. 

T.  R.  Seshadri. 

Pharmacology  of  xysmalobinum.  J.  M.  Watt 
(J.  Pharm.  Exp.  Ther.,  1930,  38,  261— 270).— Xys¬ 
malobinum,  a  glucoside  from  the  root  of  Xysmalobinum 
undulatum,  has  a  digitalis-like  action  on  the  heart, 
contracts  smooth  muscle,  stimulates  the  secretion  of 
saliva,  and  produces  a  marked  diuresis  in  the  rabbit. 

W.  0.  Kermack. 

Blood  composition  of  animals  under  patho¬ 
logical  conditions.  II.  Experiments  with 
lupins.  A.  A.  Horvath  (J.  Pharm.  Exp.  Ther., 
1930,  38,  303 — 311). — Sheep  to  which  20  g.  of  lupin 
flour  were  administered  per  day  for  2  months  showed 
no  toxic  symptoms,  but  had  a  blood-sugar  value 
below  normal.  Similar  effects  on  the  blood-sugar 
were  observed  in  the  case  of  hens,  and  in  these  cases 
the  blood-uric  acid  was  generally  raised.  In  rabbits, 
administration  of  sparteine  sulphate  decreases  the 
blood-sugar  and  increases  the  blood-creatinine. 

W.  0.  Kermacic. 

Inactivation  of  catalase.  II.  Inactivation  by 
ultra-violet  irradiation  at  varying  pa.  S.  Mor- 
gtjlis  [with  L.  Shumaker]  (J.  Biol.  Chem.,  1930,  86, 
75 — S5). — At  pa  6 — 8  the  inactivation  of  catalase  by 
ultra-violet  irradiation  proceeds  at  a  uniform  rate; 
at  more  acid  or  alkaline  reactions  the  initial  rate  of 
inactivation  diminishes  considerably  with  lapse  of 
time;,  in  fact,  at  pa  1T0  this  effect  is  so  pronounced 
that  the  enzyme  is  actually  stabilised  against  the 
inactivating  action  of  the  irradiation.  The  conclu¬ 
sions  of  Pincussen  (A.,  1926,  432)  are  criticised. 

C.  R.  Harlngton. 

Effect  of  pn  value  on  the  inactivation  temper-; 
ature  of  fruit  oxidase.  W.  Y.  Pong  and  W.  V. 
Cruess  (Plant  Physiol.,  1929,  4,  537 — 541). — Resist¬ 
ance  to  heat  was  greatest  at  pn  5 — 7 ;  at  pa  2 — 2-2  or 
12  the  peroxidase  was  inactivated  at  the  ordinary 
temperature  in  12  hrs.  or  less. 

.  Chemical  Abstracts. 


Insoluble  tyrosinase  of  the  velvet-bean  seed 
coat.  E.  R.  Miller  (Plant  Physiol.,  1929,  4,  507 — 
517). — The  enzyme  may  be  a  peroxide. 

Chemical  Abstracts. 

Dextrins.  I.  Action  of  amylase  from  cbolam 
(. Sorghum  vulgare)  on  potato  starch.  V.  N. 
Patwardhan.  (J.  Indian  Inst.  Sci.,  1930,  13A,  31 — 
37).— Four  different  dextrins  have  been  isolated  from 
the  products  of  the  action  of  the  amylase  of  cholam 
on  potato  starch.  Dextrin  I,  isolated  from  the  re¬ 
action  mixture  when  it  just  failed  to  give  a  purple 
colour  with  iodine,  has  [a]  -f- 174-0°.  Dextrin  II, 
obtained  after  about  80%  of  starch  bad  been  con¬ 
verted  into  maltose  and  equilibrium  established,  has 
[a]  +155-9°.  Dextrins  III  and  IV  were  isolated  by 
acting  on  starch  for  16  hrs.  with  alcohol -dried  amylase 
from  ungerminated  cholam,  when  66%  of  non- 
saccharine  solids  were  obtained  and  separated  into 
two  fractions,  of  which  one,  dextrin  III,  [a]  +170-6°, 
was  non-reducing  and  the  other,  dextrin  IV,  [a] 
+184-2°,  was  feebly  reducing.  Dextrins  I  and  II  dis¬ 
solved  in  cold,  but  dextrins  III  aiid  IV  only  in  boiling 
water.  The  dextrins  were  hydrolysed  by.the  enzymes 
from  malted  and  ungerminated  cholam,  the  latter 
attacking  them  more  readily.  W.  0.  Kermack. 

Dextrins.  II.  Amylase  from  Ragi  ( Eleusine 
Coracana).  V.  N.  Patwardhan  and  N.  Narayana 
(J.  Indian  Inst.  Sci.,  1930,  13A,  38 — 41). — The 
amylase  of  Ragi  malt  which  is  more  active  than  that 
from  cholam  malt  or  maize  malt,  but  less  than  that 
from  malted  barley,  has  optimum  activity  at  55 — 60°, 
but  does  riot  lose  its  activity  very  rapidly  at  higher 
temperatures.  The  optimum  reaction  is  at  pR  4-86 — 
5-07.  The  enzyme  loses  its  activity  when  dialysed 
at  0 — 3°  in  presence  of  toluene,  and  it  is  not  reactivated 
by  the  addition  of  salt,  buffer  solutions  of  known  pn, 
or  asparagine,  nor  by  the  addition  of  boiled  undialysed 
enzyme.  W.  0.  Kermack. 

Influence  of  aliphatic  amines  and  their  hydro¬ 
chlorides  on  the  amylolytic  activity  of  saliva  and 
pancreatin.  E.  Caujolle  and  J.  Molinier  (Compt. 
rend.,  1930,  190,  695—696). — A  continuation  of  the 
work  of  Desgrez  and  Moog  (A.,  1921,  i.  282).  The 
action  of  methyl-,  ethyl-,  w-propyl-,  isobutyl-,  iso- 
amyl-,  allyl-,  dimethyl-,  diethyl-,  trimethyl-,  and 
triethyl-amines  on  the  amylolytic  activity  (1%  starch 
solution)  of  human  saliva  and  glycerinated  pancreatin 
is  one  of  inhibition,  and  decreases  with  increase  of 
mol.  wt.  of  the  amine.  Ethylamine,  however,  is 
exceptional,  being  much  more  powerful  than  methyl - 
amine.  The  amine  hydrochlorides,  on  the  contrary, 
increase  the  hydrolytic  action,  the  effect  again 
diminishing  with  increase  of  mol.  wt.  These  amines 
do  not  destroy  the  amylases,  for  if  they  are  converted 
in  the  reaction  medium  into  their  hydrochlorides, 
the  enzyme  assumes  the  enhanced  activity  due  to 
the  latter.  H.  A.  PlGGOTT. 

Influence  of  ultra-violet  light  on  invertase.  I. 
Ultra-violet  spectra  of  invertase  of  varying  degree 
of  purity.  G.  Gorbach  and  Iv.  Lerch  (Biochem.  Z., 
1930,  219,  122 — 135). — The  ultra-violet  spectra  of 
various  invertase  preparations  show  an  absorption 
band  at  270  nn,  the  sharpness  of  which  is  greatest  in 
autolysates  and  decreases  with  decrease  of  purity. 
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Irradiation  sufficient  to  inactivate  the  preparations 
does  not  appreciably  change  the  absorption.  Pure 
tryptophan  shows  a  similar  absorption  at  270  (x;x  and 
the  absorption  of  the  enzyme  preparations  must  he 
ascribed  to  their  tryptophan  content.  Tryptophan 
carries  the  enzymically  active  group  and  to  some 
extent  protects  it  from  the  action  of  ultra-violet  light. 

P.  W.  Clutterbuck. 

Enzymic  breakdown  of  carbohydrate.  R. 
Nilsson  (Arkiv  Kemi,  Min.,  Geol.,  1930, 10,  A,  No.  7, 
1 35  pp.) . — In  the  case  of  yeast  and  of  muscle,  the  effect 
of  sodium  fluoride  is  to  cause  reactions  to  proceed  as 
in  the  absence  of  co -zymase.  In  the  presence  of 
sodium  fluoride  esterification  of  dextrose  to  hexose- 
phosphate  is  not  brought  about  by  dried  yeast,  but 
both  in  yeast  and  in  muscle  the  preformed  glycogen 
is  esterified  to  yield  hexosephosphates.  In  the  case 
of  yeast  the  inorganic  phosphate  which  disappears  is 
quantitatively  accounted  for  as  crude  hexosemono- 
phosphate,  essentially  identical  with  Robison’s  ester. 
This  esterification  is  approximately  proportional  to 
the  extent  of  autofermentation  of  the  yeast  when 
zymase  is  present  and  practically  zero  in  zymase-free 
preparations.  In  presence  of  sucrose  and  sodium 
fluoride  an  increased  production  of  hexosemonophos- 
phate  occurred.  No  evidence  could  be  obtained  of 
the  participation  of  Robison’s  ester  in  the  synthesis 
of  liver-glycogen.  Galactose  was  esterified  by  a  dried 
east  suitable  for  fermenting  that  sugar,  the  products 
eing  a  hexosediphosphate  identical  with  Harden’s 
ester  and  a  new  h  exosemonophosphate  ( barium  salt, 
[“]u  +48'3°  ;  strychnine  salt,  [ajj|  —26°).  Esterific¬ 
ation  of  dextrose  unaccompanied  by  production  of 
carbon  dioxide  occurs  in  the  presence  of  sodium 
fluoride,  provided  hexosediphosphate  is  added,  the 
degree  of  esterification  being  approximately  propor¬ 
tional  to  the  quantity  of  hexosediphosphate  present, 
provided  the  concentration  of  the  latter  is  small. 
The  ester  formed  was  lsevorotatory.  Certain  yeasts 
ferment  dextrose  readily  but  do  not  attack  acet¬ 
aldehyde.  The  property  of  attacking  acetaldehyde 
also  appears  to  be  related  to  that  of  autofermentation, 
and  in  the  case  of  a  yeast  which  does  not  undergo 
autofermentation  and  so  does  not  attack  acetaldehyde, 
the  addition  of  hexosediphosphate  with  dextrose 
brings  about  rapid  utilisation  of  acetaldehyde  at  first. 
If  sodium  fluoride  is  also  added  so  as  to  depress 
fermentation,  utilisation  of  acetaldehyde  continues 
for  a  longer  time.  In  this  way  fermentation  mixtures 
were  obtained  in  which  the  rate  of  utilisation  of 
acetaldehyde  was  comparable  with  the  rate  of  ferment¬ 
ation.  Of  the  acetaldehyde  which  disappears  more 
than  90%  is  found  as  alcohol,  acetic  acid  not  being 
detected.  Accompanying  the  disappearance  of  acet¬ 
aldehyde  was  a  considerable  esterification  of  phosphate 
with  the  formation  of  a  compound  having  the  com¬ 
position  of  a  monophosphogly ceric  acid, 
CH2(0H)-CH(0P03H2)-C02H  ( 1)  (barium  salt,  [«]g 
— 11-1° ;  strychnine  salt,  [a];)  — 21-6°).  Similar  relations 
hold  for  the  transformation  of  acetaldehyde  by  dry 
muscle.  Acetaldehyde  is  not  attacked  hy  dry  yeast 
m  the  absence  of  phosphate,  even  although  dextrose 
and  hexosediphosphoric  acid  are  also  present ;  arsen- 
ate  can  take  the  place  of  phosphate.  Whilst,  how- 
evet5  the  phosphate  disappears  in  the  course  of  the 


utilisation  of  the  acetaldehyde,  no  decrease  in  the 
quantity  of  arsenate  present  could  be  observed. 
Fluorides  and  oxalates  exert  no  influence  on  pyruvic 
acid  fermentation.  W.  O.  Kermack. 

Mechanism  of  changes  in  phosphorus  com¬ 
pounds  in  muscle  autolysis.  D.  Ferdmann  (Z. 
physiol.  Chem.,  1930,  187,  160 — 170). — In  autolysis 
of  pigeon’s  hreast-muscle  ground  up  with  quartz  sand 
ortho-  and  pyro-phosphoric  acid  disappear,  giving 
rise  to  hexosemonophosphoric  acid.  In  autolysis  of 
minced  muscle  of  rabbits  and  pigeons  in  presence  of 
lactate  ions,  inorganic  phosphoric  acids  disappear  and 
the  reducing  power  of  the  precipitate  of  phosphorus 
compounds  is  lowered.  In  autolysis  in  presence  of 
fluoride  or  of  starch,  the  inorganic  phosphoric  acids 
disappear,  but  the  precipitate  of  phosphorus  com¬ 
pounds,  which  is  non-reducing  in  the  case  of  fluoride, 
has  increased  reducing  power  in  the  case  of  starch. 
The  possibility  of  the  formation  of  a  new  series  of 
phosphorus  compounds  is  indicated. 

J.  H.  Birkinshaw. 

Effect  of  various  substances  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
XIII.  Peptic  digestion  of  muscle-protein  in 
presence  of  quinine.  J.  A.  Smorodincev  and  E.  A. 
Sveschnekova  (Biochem.  Z.,  1930,  218,  269—282; 
A.,  1929,  848). — The  peptic  digestion  of  muscle-protein 
(ox)  is  inhibited  by  the  chlorides  of  sodium  and 
potassium  and  by  quinine  hydrochloride  in  0-025.1/- 
concentration,  the  effect  of  quinine  hydrochloride 
being  more  powerful  than  that  of  the  other  chlorides. 
Neither  quinine  hydrochloride  (Od — 0-001%)  nor 
sodium  or  potassium  chloride  (0-015 — 0-019%  or 
0-00015 — 0-00019%)  influences  the  peptic  digestion 
of  myosin,  but  more  concentrated  solutions  of  quinine 
hydrochloride  (0-6 — 1-0%)  have  an  inhibiting  effect, 
since  they  shift  the  reaction  of  the  medium  from  the 
optimum  for  the  action  of  pepsin.  At  38°  muscle- 
protein  is  digested  by  pepsin  three  times  as  fast  as  is 
egg-albumin.  '  W.  McCartney. 

Specificity  of  animal  proteases.  XVIII. 
Proteolytic  system  in  animal  organs.  E.  Wald- 
schmidt-Leitz,  A.  Schaffneu,  J.  J.  Bek,  and  E. 
Blum  (Z.  physiol.  Chem.,  1930,  188,  17 — 47 ;  cf.  A., 
1929,  1338). — Enzyme  solutions  from  fresh  animal 
organs  were  prepared  and  the  activities  determined. 
Cathepsin  from  spleen  or  liver  activated  by  hydrogen 
sulphide  (which  gives  the  maximum  activity)  had  a 
Ph  optimum  of  4  on  gelatin.  Catheptic  polypeptidase 
on  benzoylglycylglycine  had  a  pH  optimum  of  4-2. 
The  reaction  was  linear.  Aminopolypeptidase  on 
rfZ-leucylglycylgtycine  had  an  optimum  pH  of  8-0  and 
linear  reaction.  The  natural  activator  of  cathepsin 
(zookinase)  was  most  easily  separated  by  making  use 
of  its  solubility  in  70%  aqueous  alcohol  or  acetone. 
The  zookinase  content  of  organs  increases  on  auto- 
lysis.  Cathepsin  is  completely  activated  by  hydrogen 
eyanide  or  hydrogen  sulphide.  Since  it  is  difficult  to 
obtain  the  catheptic  free  from  the  ereptic  enzymes, 
it  is  preferable  to  inhibit  the  latter  by  mercuric 
chloride,  hydrogen  sulphide,  or  hydrogen  cyanide. 
Cathepsin  may  be  freed  from  catheptic  polypeptidase 
by  making  use  of  the  greater  stability  of  the  former 
at  pH  3-5  or  hy  selective  adsorption  of  the  latter  with 


642 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


ferric  hydroxide  at  pu  3-8.  The  ereptic  enzymes  are 
prepared  by  adsorption  on  aluminium  hydroxide ; 
elution  gives  aminopolypeptidase  and  dipeptidase  free 
from  catheptic  action.  The  dipeptidase  is  more 
readily  adsorbed  by  ferric  hydroxide;  separation  of 
the  two  enzymes  is  thus  effected.  The  activity  and 
specificity  of  similar  enzymes  of  animals  and  plants 
are  compared.  "  J.  H.  Birkinshaw. 

Homogeneity  of  intestinal  dipeptidase.  K. 
Linderstrom-Lang  (Z.  physiol.  Chem.,  1930,  188, 
48 — 68). — By  means  of  affinity  measurements  it  is 
shown  in  the  hydrolysis  of  alanyl-  and  leucyl-glycine 
that  the  relative  enzyme  concentration  can  be  deter¬ 
mined  with  some  degree  of  exactitude.  The  action 
of  inhibitors  can  probably  be  neglected.  The  pre¬ 
vious  conception  of  the  presence  of  two  distinct 
enzymes  in  intestinal  erepsin  is  substantiated.  Pep¬ 
tidase  II  is  probably  to  be  regarded  as  a  “  leucyl- 
peptidase  ”  which  hydrolyses  any  leucylpeptide.  A 
method  for  the  determination  of  the  relative  affinity 
of  an  enzyme  towards  two  substrates  depends  on  a 
comparison  of  the  hydrolysis  of  each  substrate  separ¬ 
ately,  and  of  the  mixture.  The  affinity  of  peptidase  I 
for  leucylglycine  is  probably  16  times  that  for  alanyl- 
glycihe.  As  a  measure  of  fission  titration  of  the 
amino-groups  with  hydrochloric  acid  in  acetone  to 
naphthyl-red  was  employed.  J.  H.  Birkinshaw. 

Purification  of  urease  by  crystallisation  and 
the  elementary  composition  of  the  crystals.  J.  B. 
Sumner  (Ber.,  1930,  63,  [£],  582—586;  cf.  A.,  1928, 
329,  1401).— Extraction  of  jack-bean  meal  from 
specially  selected  stock  by  the  process  described 
previously  (A.,  1926,  1061)  permits  the  isolation  of 
crystals  of  very  high  urease  activity  which  increases 
somewhat  after  one,  two,  or  three  rc-dissolutions, 
whereas  a  decrease  in  activity  would  be  expected  if 
the  activity  were  caused  by  accompanying  or  adsorbed 
urease.  Two  such  highly  active  specimens,  re-dissolved 
once  and  twice  respectively,  proved  to  be  proteins  on 
the  basis  of  elementary  analysis.  H.  Wren. 

Mechanism  of  urease  activation.  H.  Munch 
(Z.  physiol.  Chem.,  1930,  187,  241 — 251). — The  dis¬ 
sociation  constant  of  the  urease-substrate  complex 
was  0-007 — 0-009.  The  value  was  unchanged  on 
addition  of  hydrocyanic  acid  or  glycine,  although 
the  reaction  velocity  was  more  than  doubled.  This 
indicates  that  no  enzyme-activator  complex  is  formed 
which  exhibits  a  higher  affinity  for  carbamide  than 
the  unactivated  enzyme,  but  does  not  preclude  the 
removal  of  an  inhibitor  by  the  activator. 

J.  H.  Birkinshaw. 

Mechanism  of  urease  action.  0.  Ambros  and 
H.  Munch  (Z.  physiol.  Chem.,  1930, 187, 252—263).— 
The  following  substances,  each  containing  a  group 
similar  in  structure  to  some  part  of  the  carbamide 
molecule  in  its  various  possible  forms,  were  found  to 
have  no  effect  on  the  dissociation  constant  of  the 
urease-carbamide  complex  :  thiocarbamide,  methyl- 
carbamide,  s-  and  os-dimethylcarbamide,  guanidine 
carbonate,  succinimide,  acetophenone,  acetamide, 
glycerol,  mannitol,  ethylene  glycol,  betaine  hydro¬ 
chloride.  J.  H.  Birkinshaw. 

Fermentation  in  maceration  juice.  S.  Kostyt- 
schev  (Biochem.  Z.,  1930,  218,  402 — 403). — A  reply 


to  Lebedev  (this  vol.,  113)  and  a  criticism  of  his 
procedure.  W.  McCartney. 

Survival  of  dried  yeast.  N.  A.  Krassilnikov 
(Z.  physiol.  Chem.,  1930,  187,  277 — 2S0). — Zymin 
preparations  produced  by  prolonged  treatment  of  yeast 
with  water-free  acetone  or  alcohol  and  ether  show  a 
considerable  number  of  cells  capable  of  growth  as 
evidenced  by  colony  formation  on  beer-wort  gelatin. 
Treatment  with  aqueous  organic  solvents  causes  death 
of  all  cells.  J.  H.  Birkinshaw. 

Phosphatide  content  of  yeast.  B.  Reward 
(Biochem.  Z.,  1930,  218,  4S1 — 484). — Fairly  pure 
phosphatide  was  obtained  from  two  kinds  of  fresh 
moist  yeast  by  extraction  with  alcohol,  dissolution  of 
the  extract  in  ether  or  chloroform,  and  precipitation 
by  acetone.  The  yeasts  contained  1-25  and  1-37  % 
of  phosphatide.  W.  McCartney. 

Determination  of  purine  bases  in  yeast  nucleic 
acid.  D.  Assenhajm  (Acta  Biol.  Exp.,  Warsaw, 
1929,  4,  167 — 174). — The  values  found  for  the  total 
purine  content  of  hydrolysed  yeast  nucleic  acid  are 
6-6%  lower  than  theoretical  using  the  method  of 
double  precipitation  as  copper  salts,  and  17%  lower 
using  Steudel’s  method,  in  which  purine  bases  are 
precipitated  once  as  copper  and  once  as  silver  salts. 
Where  the  individual  purines  are  isolated  fyom  the 
precipitate,  however,  the  values  obtained  for  the 
above  two  methods  are,  respectively,  11-6  and  2-8% 
lower  than  theoretical,  so  that  the  total  yield  of 
isolated  purines  is  from  81  to  83%  of  that  present  in 
nucleic  acid,  irrespective  of  the  method  used. 

R.  Truszkowski. 

Nitrates  as  a  source  of  nitrogen  for  the  growth 
of  yeast.  K.  Pirschle  (Biochem.  Z.,  1930,  218, 
412 — 444). — Ammonium  salts  are  much  more  favour¬ 
able  as  sources  of  nitrogen  to  the  growth  of  yeast 
than  are  nitrates  because  these  are  reduced  to  nitrites 
which  act  as  poisons.  If  the  accumulation  of  nitrites 
is  prevented  by  aeration  or  addition  of  hydrogen 
peroxide,  then  nitrates  act  as  satisfactorily  as  do 
ammonium  salts.  The  reaction  of  the  source  of 
nitrogen,  the  concentration  of  the  alcohol  formed, 
the  concentration  of  sugar  in  the  nutrient  medium, 
and  the  nature  of  the  gases  in  presence  of  which  the 
growth  of  the  yeast  takes  place  also  influence  that 
growth,  but  to  a  smaller  extent.  When  nitrates  are 
used  as  a  source  of  nitrogen  the  normally  rapidly 
occurring  decolorisation  of  methylene-blue  does  not 
take  place  or  does  so  very  slowly, 

W.  McCartney. 

Nitrogen  distribution  in  the  yeast  proteins 
produced  from  ammonium  sulphate  as  sole 
source  of  nitrogen.  Y.  Tomoda  and  M.  Wadano 
(J.  Soc.  Chem.  ind.  Japan,  1930,  33,  27 — -28b). — 
Saccharomyces  Sated,  grown  on  a  medium  containing 
ammonium  sulphate  as  the  sole  source  of  nitrogen, 
contained  46-7%  of  crude  protein,  the  ammo-acid 
composition  of  which  resembles  that  of  the  protein 
of  beer  yeast.  K.  V.  Thimann. 

Behaviour  of  benzoylmethylcarbinol  with  fer¬ 
menting  yeast.  F.  von  Falkenhausen  (Bio¬ 
chem.  Z.,  1930,  219,  241— 247).— When  70  g.  of 
benzoylmethylcarbinol  ( semicarbazone. ,  m.  p.  194°  ; 
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thiosemicarbazone,  m.  p.  205 — 206°)  were  slowly  dropped 
into  a  vigorously  fermenting  sugar  solution  over  a 
period  of  2  days,  the  yeast  centrifuged  off,  and  the 
liquid  extracted  with  ether,  a  product  was  obtained 
which  on  fractionation  gave  39  g.  of  unchanged 
carbinol  and  11-2  g.  of  phenylmethylethylene  glycol, 
aD  —  16-S°,  which  on  oxidation  with  nitric  acid  gave 
the  ketol,  aD  —65-1°  (p-nitrophenylosazone,  m.  p. 
265°).  P.  W.  Clutterbuck. 

Desmolytic  system  of  Torula  colliculosa.  I. 
Glycolase  and  production  of  methylglyoxal.  I. 
Yamasaki  (Biochem.  Z.,  1930, 218, 468 — 471). — From 
magnesium  hexosediphosphate  by  the  action  of  T. 
colliculosa  methylglyoxal  was  obtained  in  a  yield  of 
77%  of  the  possible  amount.  W.  McCartney. 

Desmolytic  system  of  Torula  colliculosa.  II. 
Carboxylase.  I.  Yamasaki  (Biochem.  Z.,  1930, 
219,  252 — 254). — When  an  acetate-buffered  solution 
of  sulphite-pyruvic  acid  is  treated  with  a  dry  pre¬ 
paration  of  T.  colliculosa,  the  amount  of  carbon 
dioxide  obtained  is  86-4%  and  of  acetaldehyde  is 
87-7%  of  the  theoretical.  P.  W.  Clutterbuck. 

Proportion  of  acetic,  succinic,  fumaric,  and 
oxalic  acids  in  cultures  of  Mucor  stolonifer  and 
some  other  moulds.  W.  S.  Butkewitsch  and 
M.  W.  Feberov  (Biochem.  Z.,  1930,  219,  87—102).— 
Repetition  of  the  author’s  experiments  (A.,  1929, 
724)  confirms  the  result  that,  in  sugar  cultures  of 
M.  stolonifer ,  fumaric  acid  predominates,  succinic  acid 
forming  only  10 — 13%  of  the  total  acids.  When  the 
mould  is  grown  on  acetic  acid,  succinic  acid  forms 
80%  and  fumaric  acid  20%  of  the  ether-soluble  acids. 
On  sugar-acetic  acid  mixtures,  fumaric  forms  74% 
and  succinic  26%  of  the  total  acids.  Comparative 
experiments  on  the  action  of  the  mould  on  succinic 
acid  and  sugar  together  and  separately  show  a  greater 
production  of  fumaric  acid  in  the  former  case,  indicat¬ 
ing  that  the  conversion  of  succinic  into  fumaric  acid 
is  assisted  by  the  presence  of  sugar.  Prolonged  action 
of  the  mould  on  acetic  acid  leads  to  the  production 
of  oxalic  acid.  The  amount  of  oxalic  acid  obtained 
was  considerable  only  on  succinic  acid,  was  much 
less  in  presence  simultaneously  of  sugar,  and  amounts 
only  to  a  trace  on  sugar  alone.  By  the  action  of 
M.  mucedo  on  calcium  acetate  considerable  amounts 
of  succinic  arid  oxalic  acids  were  formed.  The  above 
and  similar  results  with  Aspergillus  niger  and  A.  oryzce 
suggest  that  succinic  acid  is  an  intermediate  product 
in  the  conversion  of  acetic  into  oxalic  acid. 

P.  W.  Clutterbuck. 

Transformation  of  ethyl  alcohol  in  cultures  of 
Mucor  stolonifer.  W.  S.  Butkewitsch  and  M.  W. 
Feberov  (Biochem.  Z.,  1930,  219,  103 — 121). — M. 
stolonifer  is  able  to  form  succinic  and  fumaric  acids 
from  sugar,  acetic  acid,  or  ethyl  alcohol,  fumaric 
acid  predominating  from  sugar  and  alcohol,  whereas 
succinic  acid  predominates  from  acetic  acid.  In 
aerobic  sugar  cultures,  ethyl  alcohol  initially  accu¬ 
mulates  to  form  about  2%  of  the  medium  and  then 
gradually  disappears,  the  amount  of  succinic  and 
fumaric  acids  then  increasing  even  after  all  the  sugar 
hasbeen  utilised.  If,  however,  the  culture  is  rendered 
anaerobic  while  sugar  still  remains,  the  amount  of 


alcohol  may  increase  to  3-5%.  In  aerobic  cultures, 
the  production  of  carbon  dioxide  shows  two  maxima, 
the  first  depending  on  the  fermentation  of  sugar  and 
the  second  on  the  utilisation  of  acids  formed  in  the 
culture.  It  is  suggested  that  in  the  conversion  of 
sugar  into  succinic  and  fumaric  acids,  the  formation 
of  alcohol  (possibly  from  aldehyde)  and  its  oxidation 
to  acetic  acid  are  intermediate  stages  in  the  reaction. 

P.  W.  Clutterbuck. 

Energy  of  growth.  XIII.  Energy  yield  in  the 
development  of  Aspergillus  niger  on  various 
ternary  substances.  E.  F.  Terroine  and  R. 
Bonnet  (Bull.  Soc.  Cliim.  bid.,  1930,  12,  10—19).— 
In  the  development  of  A.  niger  a  greater  energy  yield 
was  obtained  on  polyalcohols  and  sugars  containing  a 
ketonic  group  than 'on  the  corresponding  hydroxylic 
and  aldehydic  substances,  whilst  on  lactic  acid  a  loss 
of  12  g.-cal.  per  mol.  was  obtained,  a  value  consider¬ 
ably  below  that  of  Meyerhof  and  Aubel  for  animals. 
Arabinose,  xylose,  erythritol,  and  glycerol  give  energy 
yields  identical  with  that  of  dextrose. 

P.  W.  Clutterbuck. 

Acid  formation  from  raffinose  by  Aspergillus 
niger.  H.  Amelung  (Z.  physiol.  Chem.,  1930,  187, 
171 — 172). — A.  niger  japonicus  produces  citric  acid 
from  raffinose.  Only  the  Isevulose  portion  of  the 
molecule  is  attacked ;  the  melibiose  is  unchanged. 

J.  H.  Birkinshaw. 

Localisation  of  oxidising  enzymes  in  the  cell  of 
fungi.  J.  Narutowicz  (Bull.  Soc.  Amis  sci.  Poznan, 
1928,  2,  68 — 69). — The  appearance  of  phenolascs 
(oxidases  and  peroxidases)  in  the  inner,  protoplasmic 
part  only  of  the  cell  or  the  hyphse  shortly  after  treat¬ 
ment  with  a  solution  of  benzidine  in  acetone  and 
hydrogen  peroxide  shows  that  oxidising  centres  do 
not  pre-exist  in  the  cells  of  Rhizopus  nigricans, 
Botrytis  cinerea,  and  Saccharomyces. 

Chemical  Abstracts. 

Reducing  sugar  formed  from  starch  and 
cellulose  by  bacterial  action.  W.  H.  Peterson, 
S.  W.  Scott,  and  W.  S.  Thompson  (Biochem.  Z., 
1930,  219,  1 — 6). — The  reducing  sugar  obtained  as 
an  cnd-product  of  bacterial  fermentation  of  starch 
and  cellulose  was  dextrose.  Intermediate  formation 
of  maltose  and  cellobiose  respectively  was  not,  but 
in  the  cellulose  fermentation  the  presence  of  a  soluble 
polysaccharide  was,  detected. 

P.  W.  Clutterbuck. 

Determination  of  reducing  sugar  in  bacterio¬ 
logical  media.  M.  C.  Magee  and  H.  G.  Smith.  (J. 
Bact.,  1930,  19,  125— 132).— The  method  of  Stiles, 
Petersen,  and  Fred  (ibid.,  1926,  12,  427)  is  unsatis¬ 
factory  whether  basic  lead  acetate  or  any  other  protein 
precipitant  is  used.  Benedict’s  method  gives  incon¬ 
sistent  results.  Schaffer  and  Hartmann’s  process  (B., 
1921,  361a)  used  without  preliminary  clarification  of 
the  liquid,  proved  the  least  unsatisfactory  of  the 
methods  examined.  A.  G.  Pollarb. 

Bacillus  therniofibrincolus  n.  sp.  I.  A. 
Itano  and  S.  Arakawa  (Ber.  Ohara  Inst,  landw. 
Forsch.,  1929,  4,  265 — 271). — A  new  species  of  organ¬ 
ism,  for  which  the  above  name  is  proposed,  has  been 
isolated.  It  decomposes  cellulose  vigorously  at  65°. 

O.  J.  Walker. 
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Fermentation  of  dihydroxy  acetone.  A.  I. 
Virtanen,  H.  Karst rom,  and  0.  Turpeinen  (Z. 
physiol.  Chera.,  1930,  187,  7 — 44;  see  this  vol.,  114). 
— B.  coli  acclimatised  to  dihydroxyacetone  by  cultiv¬ 
ation  in  a  nutrient  medium  containing  0-22%.  of  this 
substance,  fermented  it  more  rapidly  than  dextrose. 
The  rate  of  fermentation  of  dextrose  was  unaffected 
by  the  composition  of  the  nutrient  solution.  The 
optimum  phosphate  concentration  is  0-5 — 1-0%  P205. 

J.  H.  Birkinshaw. 

Fermentation  of  glyceric  acid.  A.  I.  Virtanen 
and  E.  Peltola  (Z.  physiol.  Chcm.,  1930,  187,  45 — 
52). — dZ-Glyceric  acid  is  fermented  by  B.  coli  to  acetic 
and  formic  acids,  and  the  latter  yields  hydrogen  and 
carbon  dioxide.  The  fermentation  usually  ceases 
when  the  Z-acid  has  disappeared,  but  in  one  case  the 
fZ-acid  was  also  fermented.  The  rate  of  fermentation 
is  less  than  for  dihydroxyacetone. 

Both  glycerol  and  glyceric  acid  yield  some  aldehyde 
in  the  Fiirth-Charnass  method  for  the  determination 
of  lactic  acid.  J.  H.  Birkinshaw. 

Formation  of  melanin  by  bacteria. .  (Miss)  B. 
Llovd  and  A.  Johnston  (J.  Roy.  Tech.  Coll.  Glasgow, 
1930,  2,  346—353). — Examination  of  an  agar-blacken¬ 
ing  organism  from  sea-water  has  shown  that  pigment 
production  increases  with  rise  of  temperature  and 
with  vigour  of  the  culture.  It  occurs  only  in  presence 
of  atmospheric  oxygen  and  when  tyrosine  is  a  con¬ 
stituent  of  the  medium.  The  optimum  pa  is  7-8. 
Tyrosinase  has  been  shown  to  be  present.  A  sub¬ 
stance  with  the  properties  of  melanin  can  be  isolated 
by  cultivation  in  a  salt  solution  containing  tyrosine. 
The  organism  grows  equally  well  on  media  which  are 
free  from  tyrosine,  and  the  formation  of  melanin  is 
not  an  essential  phase  in  its  metabolism. 

R.  K.  Callow. 

Degradation  of  caseinogen  by  lactic  acid 
bacteria.  A.  I.  Virtanen  and  E.  Lhndmark 
(Suomen  Kem.,  1929,  2,  S6 — 91). — The  degradation 
of  caseinogen  by  lactic  acid  bacteria  is  an  enzyme 
reaction  independent  of  the  vitality  of  the  cells,  since 
cells  killed  with  toluene  produce  degradation  with 
the  same  velocity  as  living  cells.  It  is  still  not  known 
whether  there  are  several  proteolytic  enzymes  in  B. 
casei  a  which,  acting  successively,  bring  about  the 
degradation  of  caseinogen,  or  whether  this  degradation 
is  produced  by  a  single  trypsin-like  enzyme.  Gelatin 
is  broken  down  by  B.  casei  s  with  practically  the 
same  velocity  as  caseinogen.  Amino-acids  are  more 
rapidly  split  off  from  caseinogen  degraded  by  pepsin 
than  from  unchanged  caseinogen.  S.  It.  Tweedy. 

Effect  of  autolysis  in  sterile  tissues  on  subse¬ 
quent  bacterial  decomposition.  N.  E.  Gibbons 
and  G.  B.  Reed  (J.  Bact.,  1930, 19,  73 — SS). — Protein 
decomposition  in  fish  muscle  and  guinea-pig  kidney 
by  autolysis  and  by  bacterial  action  is  examined. 
Infection  of  autolysed  tissue  with  Prot.  vulgaris  results 
in  utilisation  of  the  products  of  autolysis  by  the 
organism  followed  by  accelerated  protein  decomposi¬ 
tion  with  a  rapid  increase  in  the  non-protein-  and 
ammoniacal  nitrogen.  The  period  of  autolysis  before 
infection  does  not  affect  the  growth  rate  of  the 
organism,  but  markedly  influences  the  course  of 
nitrogen  transformation.  A.  G.  Pollard. 


Bacterial  denitrification.  J.  A.  Cranston  and 
(Miss)  B.  Lloyd  (J.  Roy.  Tech.  Coll.  Glasgow,  1930,  2, 
301 — 315). — The  general  mechanism  of  denitrification 
is  closely  connected  with  respiration.  Denitrification 
occurs  only  when  the  supply  of  atmospheric  oxygen 
is  less  than  the  demand.  Denitrification  by  a  marine 
bacillus  (“  organism  XIV  ”)  growm  in  a  broth  con¬ 
taining  nitrite  has  been  studied.  Pure  nitrogen  is 
evolved.  Measurements  have  been  made  of  the  rate 
of  evolution  of  gas  from  the  beginning  of  regular 
growth  to  the  death  of  the  organism,  and  it  is  found 
that  when  the  food  supply  is  short  the  rate  of  decrease 
in  the  number  of  bacilli  is  then  logarithmic.  The 
changes  in  the  pH  of  the  medium  during  growth  are 
determined  by  the  formation  of  carbon  dioxide  from 
free  oxygen  and  of  carbonate  from  alkali  nitrite. 
The  effect  of  rise  in  temperature  is  to  stimulate 
attainment  of  maximum  development.  Some  experi¬ 
ments  are  described  in  which  methylene-blue  and 
indigo  are  reduced  by  the  organism. 

R.  K.  Callow. 

Detection  of  ammonia  production  by  bacteria 
in  agar  slants.  P.  A.  Hansen  (J.  Bact.,  1930,  19, 
223 — 229). — The  culture  is  treated  with  1  c.c.  of  a  2% 
solution  of  thymol  in  sodium  hydroxide  followed  by 
1  c.c.  of  a  0-2iV-solution  of  hypobromite.  The  form¬ 
ation  of  a  blue  colour  after  20  min.  indicates  the 
presence  of  ammonia.  Ether  extracts  the  colour  with 
the  formation  of  a  deep  reddish- violet  solution. 

A.  G.  Pollard. 

Formation  of  enzymes  in  bacteria.  H.  Kar- 
stroji  (Suomen  Kem.,  1929,  2,  63 — 72). — The  effect 
of  bacteria,  capable  of  degrading  sugars,  on  six  carbo¬ 
hydrates,  after  cultivation  in  buffered  and  other  media 
was  investigated.  The  nature  of  the  cultivating  solu¬ 
tion  is  a  decisive  factor  in  the  formation  of  enzymes. 
Only  dextrose  and  sucrose  are  always  fermented  inde¬ 
pendently  of  previous  treatment,  except  that  sucrose  is 
not  affected  by  bacteria  cultivated  in  a  medium  con¬ 
taining  dextrose.  These  facts  are  utilised  for  classify¬ 
ing  the  specific  enzymes  formed  by  a  given  species  of 
bacterium.  S.  K.  Tweedy. 

Diagnosis  of  the  tubercle  bacillus.  A.  Z. 
Abushady  (J.  Egyptian  Med.  Assoc.,  1930,  13,  40 — 
43). — The  use  of  fat-staining  dyes,  particularly  Nile- 
blue  sulphate,  is  recommended  for  staining  tubercle 
bacilli.  In  sputum  no  organisms,  cocci,  or  bacilli 
other  than  tubercle  give  a  positive  reaction. 

F.  O.  Ho-witt. 

Non-logarithmic  order  of  death  of  some 
bacteria.  O.  Rahn  (J.  Gen.  Physiol.,  1930,  13, 
395 — 407  ;  cf.  this  vol.,  116). — The  apparent  excep¬ 
tions  to  logarithmic  order  of  death  are  explained. 
The  commonly  occurring  decreasing  death  rate  is 
accounted  for  by  the  assumption  of  variation  in 
resistance  of  the  cells  under  test.  The  few  cases  of 
increasing  death  rates  like  Staphylococci  are  due  to 
their  marked  tendency  for  clustering  and  to  errors 
of  counting  living  bacteria  by  the  plating  method 
where  a  cluster  of  several  cells  can  be  counted  only 
as  one  cell.  T.  R.  Seshadri. 

Filtration  of  bacteriophage.  N.  W.  Larkttm  and 
M.  F.  Semmes  (J.  Bact.,  1930,  19,  213— 222).— Bac¬ 
teriophage  is  removed  from  suspensions  by  Mandler 


645 


and  Seitz  filters  at  pa  4-5 — 5-0  and  pH  9-0 — 10-0. 
Within  these  pa  ranges  the  bacteriophage  passes 
plaster  of  Paris  filters,  but  is  retained  by  them  at 
pn  7-0.  The  bacteriophage  is  adsorbed  by  protein 
in  these  suspensions.  A.  G.  Pollard. 

Oligodynamic  effect  of  metallic  salt  solutions. 
S.  Hoes  (Helv.  Chim.  Acta,  1930,  13,  153—172).— 
The  bactericidal  action  of  solutions  of  the  following 
metallic  salts  has  been  investigated  :  cobalt  chloride, 
nitrate,  and  sulphate,  manganous  chloride  and  sul¬ 
phate,  chrome  alum,  nickel,  cadmium,  aluminium, 
and  zinc  sulphates,  ferric,  stannous,  and  strontium 
chlorides,  potassium  antimonyl  tartrate,  lead  and 
bismuth  nitrates,  and  potassium  arsenite.  These  are 
all  inactive  towards  Bacillus  coli,  or  toxic  only  in 
relatively  concentrated  solutions  (cf.  Egg  and  Jung, 
A.,  1929,  1494).  The  oligodynamic  action  of  most  of 
these  salts  on  Spirogyra  has  also  been  investigated. 
Solutions  of  silver  nitrate,  copper  sulphate,  and  mer¬ 
curic  chloride,  of  metallic  concentrations  1,  63,  and 
20  y  per  litre,  respectively,  are  capable  of  bringing 
about  shrinkage  of  the  chlorophyll  bands  without 
plasmolvsis.  The  following  salts,  however,  are  either 
unable  to  cause  oligodynamic  injury  or  can  produce 
it  in  relatively  strong  concentrations  only :  cobalt, 
strontium,  stannous,  cadmium,  manganous,  and  ferric 
chlorides,  chrome  alum,  nickel,  zinc,  and  aluminium 
sulphates,  lead  nitrate,  potassium  arsenite,  and  potass¬ 
ium  antimonyl  tartrate.  The  oligodynamic  action  of 
the:  silver  ion  is  so  characteristic  that  it  may  be  used 
for  the  determination  of  silver  in  solutions  of  con¬ 
centrations  1 — 100  y  per  litre.  M.  S.  Bukr. 

Influence  of  certain  inorganic  salts  on  the 
germicidal  activity  of  hydrogen  peroxide.  H.  R. 
Dittmar,  I.  L.  Baldwin,  and  S.  B.  Miller  (J.  Bact., 
1930,  19,  203 — 211). — Perric  and  copper  sulphates 
increased  the  germicidal  action  of  hydrogen  peroxide 
toward  iste.  coli  and  Staphylococcus  aureus,  the  opti¬ 
mum  concentration  being  0-1  millimol.  per  120  c.c. 
of  solution.  Potassium  dichromate  activated  by 
cobalt  or  manganous  sulphate  had  a  similar  effect. 
The  toxicity  of  hydrogen  peroxide  in  these  experi¬ 
ments  is  ascribed  directly  to  its  oxidising  action. 

A.  G.  Pollard. 

Germicidal  efficiency  of  “  electrolytic  chloro- 
gen  ’ '  and  formalin  on  bacterial  spores.  C.  S.  R. 
Ay  yah  (Agric:  J.  India,  1930,  25,  53 — 57). — A  com¬ 
mercial  disinfectant  obtained  by  electrolysing  rock 
salt  and  stabilising  with  lime,  containing  approxim¬ 
ately  2%  of  available  chlorine,  was  more  effective 
against  B.  mycoides  than  was  formalin  at  much 
greater  concentration,  but  was  ineffective  against  B. 
subtilis  even  after  30  min.  contact.  E.  Holmes. 

Chemotherapeutic  equilibria.  A.  E.  Stearn 
and  E.  W.  Stearn  (J.  Exp.  Med.,  1930,  51,  341— 
356). — The  bacteriostatic  action  of  dyes,  which  appear 
to  combine  with  protein  in  the  blood,  is  very  rapid. 
The  disappearance  of  the  colour  of  a  dye  such  as 
gentian-violet  heed  not  be  accompanied  by  disappear - 
ai,ce  of  therapeutic  effect.  E.  Boyland. 

Compound  formation  of  crystal-violet  with 
JUcleic  acid  and  gelatin  and  its  significance  in 
dye  hacteriostasis.  A.  E.  Stearn  (J.  Bact.,  1930, 


19,  133 — 143). — Conductivity  measurements  indicate 
the  formation  of  non-ionised  compounds  of  crystal- 
violet  with  gelatin  and  with  nucleic  acid.  The  inhibi¬ 
tion  of  the  normal  functioning  of  these  typical  cell 
constituents  due  to  combination  with  the  dye  explains 
the  bacteriostatic  effect  of  the  latter. 

A.  G.  Pollard. 

Growth  of  anaerobes  in  crystal-violet  bile 
media.  C.  F.  Poe  (J.  Bact.,  1930,  19,  117 — 124).- — 
Addition  of  crystal-violet  (1  in  75,000)  to  lactose 
broth  inhibits  the  development  of  most  anaerobes. 
This  effect  is  nullified  by  additions  of  bile  to  the 
media.  B.  welchii  withstands  a  dye  concentration 
of  1  :  20,000.  A.  G.  Pollard. 

Mechanism  of  adrenaline  action.  V.  Changes 
in  liver-glycogen  and  blood-lactic  acid  after  in¬ 
jection  of  adrenaline  and  insulin.  G.  T.  Cori, 
C.  F.  Cori,  and  K.  W.  Buchwald  (J.  Biol.  Chem., 
1930,  86,  375 — 388).— Injection  of  adrenaline  was 
followed,  in  normal  rats,  by  preliminary  decrease 
and  later  rise  in  the  liver-glycogen ;  the  lactic  acid  of 
the  blood  at  first  increased  and  returned  to  normal 
in  3  hrs.  at  which  time  the  blood-sugar  was  still  high. 
Since  the  total  sugar  mobilised  from  the  liver  during 
1  hr.  after  injection  of  adrenaline  was  only  one  fourth 
of  the  amount  which  could  be  utilised  in  this  time, 
the  previous  suggestion  (this  vol.,  116)  that  adrenaline 
hyperglycemia  is  associated  with  decreased  utilisation 
of  sugar  is  confirmed.  Injection  of  insulin  alone  pro¬ 
duced  no  immediate  change  in  the  liver-glycogen  or 
blood-sugar,,  but  both  were  reduced  after  1  hr.; 
insulin  administered  simultaneously  with  adrenaline 
inhibited  the  mobilisation  of  sugar  from  the  liver, 
but  did  not  prevent  the  increase  in  the  lactic  acid  of 
the  blood.  C.  R.  Harington. 

Apparent  role  of  the  thymus  in  calcium  meta¬ 
bolism.  L.  J.  Harris  (Nature,  1930,  125,  346). — 
The  hypothesis  that  the  .  thymus  is  concerned  in 
promoting  calcification  explains  many  observations 
hitherto  overlooked  or  forgotten. 

L.  S.  Theobald. 

Blood-phosphorus  and  serum-calcium  in  para¬ 
thyroid  deficiency.  Effect  of  the  parathyroid 
hormone.  J.  N.  Esau  and  0.  O.  Stoland  (Amer.  J. 
Physiol.,  1930,  92,  1 — 24,  25 — 34). — The  symptoms 
of  parathyroid  deficiency  are  accompanied  by  increase 
of  the  ratios  of  inorganic  and  total  phosphorus  to 
calcium.  This  may  be  due  to  disturbance  of  the 
phosphocreatine  metabolism .  Treatment  with  ‘  ‘  para¬ 
thormone  ”  reduces  the  blood-phosphorus. 

E.  Boyland. 

Influence  of  the  intersecretory  glands  on  the 
carbohydrate  metabolism  of  animals  which 
hibernate.  S.  Miyamura  (Folia  endocrinol.  Japon., 
1928,  4,  51 — 52). — The  effect  of  removal  of  the 
thyroid,  suprarenals,  and  sex  glands  from  toads  is 
described.  Chemical  Abstracts. 

Internal  secretion  and  blood-calcium.  S. 
Nishimura  (Folia  endocrinol.  Japon.,  1928,  4, 73 — 74). 
— Administration  of  thyroid  substance  increases  the 
blood-calcium  in  man  or  animals,  whilst  thyroid¬ 
ectomy  decreases  it.  It  is  increased  by  splenectomy 
but  unchanged  or  slightly  increased  by  the  double 
operation,  and  diminished  by  thymectomy  alone  or 
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with  thyroidectomy.  It  is  also  increased  in  diabetes 
mellitus  and  dystrophia  adiposogenitalis ;  sex-gland 
substance  lowers  the  blood-calcium,  whilst  castration, 
ovariectomy,  or  ligation  of  the  vas  deferens  increases  it; 

Chemical  Abstracts. 

Relation  of  carbohydrate  metabolism  to  out¬ 
side  temperature,  thyroid  gland,  and  insulin.  S. 
Miyamura  (Japan.  J.  Int.  Secret.,  1929,  4,  2103 — 
2129). — Exposure  of  rats  to  low  temperatures  (5—10°) 
decreased  the  liver-  and  muscle-glycogen  ;  the  rate 
of  decrease  was  augmented  by  feeding  thyroid  gland, 
whilst  the  decrease  was  inhibited  by  removal  of  the 
gland  or  by  injection  of  insulin.  Poisoning  by  insulin 
was  more  frequent  with  rats  kept  at  5 — 10°  or  30—35° 
than  at  normal  temperatures. 

Chemical  Abstracts.' 

Metabolism  of  cold-blooded  animals.  TV. 
Effect  of  oxygen  and  insulin  on  the  gaseous 
exchange  of.  the  heart.  G.  Eismayer and  H. 
Quincke  (Z.  Biol.,  1930,  90,  57 — 62). — Small  doses 
of  insulin  have  little  effect  on  the  oxygen  consump¬ 
tion,  whilst  larger  doses  produce  a  rise  in  the  respir¬ 
atory  quotient  with  an  attendant  lowering  of  the 
ability  to  perform  work.  With  a  lowering :  of  the 
oxygen  content  of  the  perfusion  fluid  below  8  vol.-% 
the  oxygen  consumption  gradually  falls,  although  it 
is  unaffected  when  the  oxygen  content  is  7-8  to  14-3 
vol.-%.  P.  G.  Marshall. 

Non-identity  of  insulinoid  of  yeast  and  insulin. 
M.  A.  Botvin  (Bull.  Soc.  Chim;  biol.,  1930, 12,  244 — 
252). — No  insulin  could  be  separated  by  isoelectric 
precipitation  from  alcoholic  extracts  of  yeast  exhibit¬ 
ing  hypoglycsemic  activity.  By  identical  methods 
about  50%  of  insulin  added  to  yeast  was  recovered. 
The  insulin-like  substance  present  in  certain  yeasts 
is  not  identical  with  insulin.  W.  0.  Kermack. 

Insulin-like  properties  of  “uvursin,”  ‘‘oxy- 
catalyst,”  and  Solatium  sanitwongsei  berries. 
M.  L.  Long  and  F.  Bischoff  (J.  Pharm.  Exp.  Ther., 
1930,  38,  313 — 325).— “  Uvursin,”  “  oxycatalyst,” 
and  Solatium  sanitwongsei  berries,  the  first  two  of 
which  are  commercial  anti-diabetic  preparations,  have 
no  hypoglycremic  activity  when  administered  to 
rabbits.  W.  0.  Kermack. 

Effect  of  insulin  on  avitaminosis-JB.  S.  Omura 
(Japan.  J.  Int.  Secret.,  1929,  4,  2163 — 2179). — Injec¬ 
tion  of  insulin,  especially  together  with  dextrose,  into 
rats  with  avitaminosis-!?  reduces  the  amount  of  fat 
in  various  organs.  Chemical  Abstracts. 

Chemistry  of  insulin.  V.  K.  Freudenberg, 
W,  Dirscherl,  and  H.  Eyer  (Z.  phvsiol.  Chem., 
1930, 187,  89—119 ;  cf.  A.,  1929,  357).— Highly  active 
insulin  coagulates  in  hot  dilute  hydrochloric  acid 
giving  an  active  product  (about  20  units  per  mg.). 
This  form  and  the  crystalline  variety  contain  no 
removable  methyl  groups.  Insulin  inactivated  by 
formaldehyde  is  partly  regenerated  by  very  dilute 
hydrochloric  acid.  The  combination  of  insulin  with 
formaldehyde  and  with  the  acetyl  group  suggests  the 
presence  of  an  imino-group.  The  rate  of  removal  of 
ammonia  (or  primary  amine)  by  dilute  alkali  hydroxide 
runs  parallel  with  the  disappearance  of  physiological 
activity.  There  is  a  corresponding  change,  in  optical 


activity.  Reduction  produces  similar  changes.  The 
mol.  wt.  estimated  from  the  ammonia  removed  is 
about  8000.  The  prosthetic  group  must  have  high 
optical  activity.  The  ultra-violet  absorption  of  insulin 
is  accounted  for  by  the  tyrosine  and  cystine  content. 
Crystalline  insulin  shows  no  X -ray,  interference . 

J.  IT.  Birkinsiiaw. 

Plant  secretin  in  Japanese  vegetables.  0. 
Okano  (Folia  endocrinpl.  Japon.,  1928,  4,  57 — 58). — - 
In  addition  to  the  plant  secretin  described  by  Bickel 
and  having  an  irritant  action  on  the  isolated  rabbit 
intestine,  a  substance  having  an  inhibiting  action 
therCon  and  having  an  effect  like  that  of  adrenaline 
on  the  blood-pressure  and  respiration  of  the  rabbit 
and  on  the  isolated  heart  and  peripheral  blood-vessels 
of  the  frog  has  been  extracted. . 

Chemical  Abstracts. 

Sexual  hormone  (feminin).  E.  Glihm  and  F. 
Wadehn  (Biochem.  Z.,  1930,  219,  155— 160).— The 
feminin  (oestrus-producing  substances)  content  of 
children’s  urine  is  about  100 — 200  mouse  units  per 
litre  and  increases  to  500  units  at  puberty.  About 
1000  units  are  excreted  daily  by  man,  whilst  urine 
during  labour  contains  up  to  150,000  units.  Feminin 
arises  only  in  part  from  food.  A  fraction  is  always 
present  in  urine  in  the  ether-insoluble  form  (F- 
feminin),  blit  this  is  not  identical  with  the  ether- 
insoluble  substance  obtained  by  heating  alkaline 
feminin  solutions  (see  A.,  1929,  725). 

P.  W.  Clutterbuck. 

Female  sexual  hormone.  III.  Physiological 
activity  of  crystalline  female  sexual  hormone  in 
the  Allen-Doisy  test.  A.  Butenandt  and  E.  von 
Ziegner  (Z.  physiol.  Chem.,  1930,  188,  1 — 10;  cf. 
this  vol.,  118). — Tests  of  "  the  activity  of  various 
samples  of  crystalline  “  progynon  ”  according  to 
different  methods  gave  results  concordant  in  them¬ 
selves  but  differing  according  to  the  technique  adopted! 
The  single  injection  method  gave  the  value  8—9 
million  mouse  units  per  g.,  for  2— 3  injections  in 
12 — 14  hrs.  the  value  was  15  million,  4 — 6  injections 
in  36 — 40  hrs.  gave  30  million,  in  48  hrs.  40  million. 

J.  H.  Birkinshaw. 

Ovary-stimulating  hormone  of  the  placenta. 
J.  B.  Collip  (Nature,  1930,  125,  444). — -Human  or 
ox  placenta  contains  an  ovary-stimulating  hormone 
which  when  injected  into  rats  and  mice  causes  pre¬ 
maturity.  The  active  principle  is  micro-crystalline 
and  0-0015  g.  represents  one  rat  unit,  and  active 
extracts  freed  from  protein,  lipin,  or  cestrin  have  been 
standardised  in  terms  of  rat  units.  They  withstand 
digestion  with  pepsin  and  trypsin  without  appreciable 
loss  of  physiological  activity.  Oral  administration  is 
almost  as  effective  as  subcutaneous.  This  hormone 
is  considered  to  be  not  identical  with  the  anterior 
pituitary  ovary  principle,  “  JRho  1,”  of  Weisncr 
(Edinburgh  Med.  J.,  1930,  73).  L.  S.  Theobald. 

Presence  of  a  hyogenic  substance  in  the  mouse 
placenta.  L.  Mirskaia  (Proc.  Roy.  Soc.  Edin., 
1929,  50,  104 — 112). — Immature  female  mice  into 
which  were  implanted  mouse  placental  tissue  developed 
changes  characteristic  of  pseudo-pregnancy  but  no 
such  changes  took  place  in  ovariectomised  animals. 
It  is  concluded  that  mouse  placenta  contains  a  factor 
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possibly  identical  with  the  Rho  2  factor  of  the  anterior 
pituitary  lobe,  capable  of  stimulating  the  formation 
of  beta  factor  by  the  ovary.  W.  O.  Kermack. 

Vitamins  and  foodstuffs.  E.  C.  van  Leers um 
(Chem.  Weekblad,  1930,  27,  122— 129).— A  general 
account  of  the  occurrence,  properties,  and  methods  of 
assay  of  vitamins.  S.  I.  Leyy. 

Inheritance  of  vitamin-A  in  maize.  II. 
Vitamin-A  in  hybrid  red  maize.  S.  M.  Hauge. 
III.  Vitamin-A  content  in  relation  to  yellow 
endosperm.  S.  M.  Hauge  and  J.  F. ,  Trost  ( J. 
Biol.  Chem.,  1930,  86,  161—165,  167— 172).— II.  In 
hybrid  red  maize  producing  a  mixture  of  grains  with 
red  and  colourless  pericarp  and  yellow  and  -white 
endosperm,  the  vitamin-A  is  confined  to  the  grains 
with  yellow  endosperm  and  bears  no  relation  to  the 
colour  of  the  pericarp. 

III.  Comparison  of  pure  yellow  maize  with  crossed 
yellow-white  varieties  shows  that  the  vitamin-A  con¬ 
tent  bears  a  quantitative  genetic  relationship  to  the 
content  of  yellow  pigment.  C.  R.  Harington. 

Colorimetric  determination  of  vitamin-A.  T. 
Moore  (Lancet,  1929,  ii,  219— 220).— The  trust¬ 
worthiness  of  the  antimony  chloride  reaction  for 
vitamin-A  is  discussed  and  it  is  emphasised  that 
before  a  general  conclusion  as  to  validity  can  be 
reached  further  tests  should  be  performed  on  sub¬ 
stances  other  than  cod-liver  oil.  Absence  of  a  blue 
coloration  with  antimony  chloride  appears  to  be  a 
sound  indication  of  the  absence  of  vitamin-A. 

L.  S.  Theobald. 

Vitamin  activity  of  carotene.  M.  Javjllier  and 
(Mlle.)  L.  JSmericjue  (Compt.  rend.,  1930, 190,  655— 
657). — A  preparation  of  carotene  from  spinach,  which 
had  been  preserved  in  an  atmosphere  of  hydrogen 
and  exposed  to  feeble  diffused  light  for  40  years, 
exhibited  the  physiological  properties  of  vitamin-A. 
Its  activity  was  about  100,000  units  per  g.,  and  it 
was  capable  of  curing  avitaminosis- A  in  young  rats 
When  administered  in  doses  of  0-007 — 0-2  mg.  per 
day  per  100  g.  of  rat;  it  also  possessed  preventive 
properties.  C.  W.  Shoppee. 

Influence  of  hydrogen-ion  concentration  on  the 
fractionation  of  the  water-soluble  vitamins. 
M.  J.  Otero  (Semana  med.,  1929,  36,  1712—1714).— 
The  filtered  acetic  acid  (0-01%)  extract  of  veast  is 
evaporated  at  100°  (1  c.c.=2  g.  of  yeast) ;  addition  of 
alcohol  to  52%  at  p,t  4-5  leaves  most  of  the  vitamin 
in  solution.  Precipitation  at  79%  alcohol  is  optimal 
at  pn  5-5.  Chemical  Abstracts. 

,  Change  of  fat  content  of  blood  of  animals  fed 
with  vitamin-poor  food.  T.  Fukuda  (Med.  News, 
Japan,  1929,  No.  1243,  20 — 35). — In  birds  with  avit¬ 
aminosis-/?  or  -C  chiefly  the  blood-fat  soluble  in  alcohol 
is  increased,  that  soluble  in  light  petroleum  being 
unchanged  ;  in  avitaminosis- A  the  reverse  holds.  In 
general,  avitaminosis  is  accompanied  by  derangement 
of  fat  metabolism.  Chemical  Abstracts. 

Rickets  in  chickens.  IV.  Effect  of  heat  and 
exposure,  to  air  on  the  stability  of  vitamin-2). 

F.  Heuser  and  L.  C.  Norris  (Amer.  J.  Dis. 
t-mldren,  1929,  38,  4S1— 489).— The  vitamin-/)  of 
cod-Uver  oil  is  partly  destroyed  by  exposure  at  100° 


for:  12  hrs.  to  air  free  from  moisture  and  carbon 
dioxide,  and  completely  destroyed  in  48  hrs. 

Chemical  Abstracts. 

Mode  of  action  of  irradiated  ergosterol.  W. 
Bauer  and  A.  Marble  (New  England  J.  Med.,  1929, 
201,  809— 811).— The  hypercalcaemia  and  increased 
bone-calcification  produced  appear  to  be  due  to 
increased  absorption  of  calcium  from  the  gastro¬ 
intestinal  tract.  Chemical  Abstracts. 

Effects  and  secondary  effects  of  irradiated 
ergosterol.  H.  Seel  (Munch,  med.  Woch.,  1929, 
76,  1413—1417;  Chem.  Zentr.,  1929,  ii,  2473).— The 
antirachitic  effect  is  demonstrable  with  doses  of  0-1— 
0-0001  mg.  The  effect  of  irradiated  ergosterol  on 
metabolism  is  hot  considered  to  be  specific. 

A.  A.  Eldridge. 

Toxic  effects  of  irradiated  ergosterol.  J.  C. 
Hoyle  (J.  Pharm.  Exp.  Ther.,  1930,  38,  271—289). 
— On  a  synthetic,  diet,  but  not  on  a  diet  of  bread  and 
milk,  rats  exhibit  toxic  symptoms  when  given  ex¬ 
cessive  quantities  of  ergosterol  irradiated  in  alcohol, 
whether  or  not  air  is  admitted  during  evaporation 
of  the  solvent.  Prolonged  adminstration  of  irradiated 
ergosterol  to  rats  on  a  bread  and  milk  diet,  however, 
produces  :  urinary  calculi  and  the  animals  fail  to 
gain  weight  at  the  normal  rate.  W.  0.  Kermack. 

Prolonged  feeding  experiments  with  activated 
ergosterol.  I.  C.  E.  Bills  and  A.  M.  Wirick  (J. 
Biol.  Chem.,  1930,  86,  117 — 128).; — Growing  rats 
have  been  kept  for  extended  periods  on  an  adequate 
diet  to  which  were  added  varying  amounts  of  irradiated 
ergosterol.  The  latter  produced  no  definite  injury 
until  4000  times  the  minimum  antirachitic  dose  was 
given;  40,000  times  the  minimum  dose  was  strongly 
toxic.  The  toxicity  was  increased  by  simultaneous 
administration  of  calcium  carbonate  and  possibly 
slightly  lessened  by  sodium  phosphate. 

”  C.  R.  Harington. 

Effect  of  irradiated  ergosterol  on  thyreopara- 
thyroidectomised  dogs.  J.  H.  Jones,  M.  Rapo- 
port,  and  H.  L.  Hodes  (J.  Biol.  Chem.,  1930,  86, 
267 — 283). — Hypercalcemia  accompanied  by  loss  of 
appetite,  but  not  by  increased  blood  concentration 
or  viscosity,  could  be  produced  in  normal  dogs  by 
administration  of  10  mg.  of  irradiated  ergosterol 
j)er  diem.  Pre-operative  treatment  with  irradiated 
ergosterol  prevented  the  development  of  tetany  in 
thyreoparathyroidectomised  dogs,  whilst  post-oper¬ 
ative  treatment  caused  hypercalcaemia  with  relief  of 
toxic  symptoms.  It  must  therefore  be  concluded 
that  the  irradiated  ergosterol  does  not  act  through 
stimulation  of  the  parathyroid  glands  (cf.  Demole 
and  Christ,  this  vol.,  242).  C.  R.  Harington. 

Rickets  in  rats.  XI.  Alteration  of  calcium 
and  phosphorus  metabolism  of  normal  and 
rachitic  rats  produced  by  irradiated  ergosterol. 
H.  B.  Brown  and  A.  T.  Shohl  (J.  Biol.  Chem.,  1930, 
86,  245—262). — Beneficial  effects  were  observed  as 
the  result  of  administration  of  closes  of  irradiated 
ergosterol  up  to  0-1  mg.  per  cliem  to  normal  rats,  the 
retention  of  calcium  and  calcification  of  the  bones 
being  improved;  doses  of  0-5 — 2-0  mg.  per  diem  were 
toxic,  causing  increased  urinary  excretion  of  calcium, 
decalcification  of  the  bones,  and  pathological  calcific- 
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ation  of  other  tissues.  Rachitic  rats  were  more 
resistant  to  the  toxic  effects  of  irradiated  ergosterol 
than  normal  animals;  the  rickets  could  be  cured 
without  great  improvement  in  the  general;  condition 
of  the  animals,  and  without  change  in  the  ratio  of 
calcium  and  phosphorus  retained,  the  latter  being 
determined  by  the  mineral  composition  of  the  diet. 

G.  R.  Harington. 

Variations  of  carbon  dioxide  in  the  neighbour¬ 
hood  of  vegetation  in  the  open  air  and  in  a  closed 
space.  P.  Jaccard  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  156 — 170). — Observations  are  recorded  on  the 
concentration  of  carbon  dioxide  in  the  atmosphere 
in  the  neighbourhood  of  vegetation  which  show  the 
presence  of  diurnal  and  seasonal  variation.  Experi¬ 
ments  have  also  been  carried  out  on  the  diffusion  of 
carbon  dioxide  and  on  the  uptake  of  carbon  dioxide 
in  closed  spaces.  W.  0.;  Kermack. 

Physiological  action  of  a-,  0-,  and  y-rays  of 
radium  on  the  dynamics  of  carbon  dioxide 
assimilation.  J.  Stoklasa,  J.  Hotjban,  and  J. 
Penkava  (Biochem.  Z„  1930,  218,  361— 396).— The 
effects  of  the  rays  on  the  growth  and  metabolism  of 
lants  and  in  particular  on  their  respiratory  processes 
ave  been  studied.  a-Ravs  increase  the  consumption 
of  oxygen  and  depress  the  process  of  assimilation, 
hence*  inhibiting  photosynthesis.  Combined  0-  and 
y-rays  stimulate  the  activity  of  cells  containing 
chlorophyll,  promote  photosynthesis,  and  raise  the 
respiratory  coefficient.  y-Rays  stimulate  the  assimil¬ 
ation  of  carbon  dioxide  and  depress  the  respiratory 
processes.  Although  the  effect  of  the  0-rays  alone 
cannot  be  directly  determined  it  can  be  deduced  that 
they  first  depress  and  then  stimulate  the  assimilation 
of  carbon  dioxide.  W.  McCartney. 

Use  of  dyes  for  the  localisation  of  transpiration 
over  the  leaf  surface.  R.  B.  Harvey  (Ecology, 
1930, 11,  233—235). — Changes  in  the  rate  of  transpir¬ 
ation  over  leaf  surfaces  due  to  differences  in  illumin¬ 
ation,  air  movement,  or  injury  may  be  followed  by 
the  local  accumulation  of  dye  in  the  leaf  following 
immersion  of  the  petiole  in  a  0-1%  solution  of  light- 
green  S.F.  A.  G.  Pollard. 

Composition  and  growth  initiation  of  dormant 
Bartlett  pear  shoots  as  influenced  by  temper¬ 
ature.  F.  E.  Gardner  (Plant  Physiol.,  1929,  4, 
405 — 434). — Trees  kept  in  a  warm  greenhouse  re¬ 
mained  dormant  and  there  was  little  change  in  the 
composition  of  the  shoots ;  trees  kept  at  20°  or  ex¬ 
posed  to  low  outdoor  temperatures  broke  their  rest 
period  and  the  shoots  showed  an  increase  in  hexoses, 
sucrose,  and  organic  acids  and  a  decrease  in  starch. 
Various  other  constituents  were  unaffected.  Although 
growth  did  not  take  place  in  the  absence  of  the  changes, 
it  has  not  been  established  that  they  are  necessary  for 
the  initiation  of  growth.  Chemical  Abstracts. 

Rice  starch.  I.  Chemical  changes  of  starch 
during  germination  of  rice  in  the  dark.  II. 
Effect  of  temperature  on  germination  of  rice  in 
the  dark.  W.  S.  Tao  (Bull.  Chem.  Soc.  Japan, 
1930,  5,  64—69,  69 — 73). — I.  The  average  moisture, 
ash,  total  nitrogen,  fat,  protein,  reducing  sugar, 
soluble  polysaccharide,  starch,  cellulose,  and  pentosan 


contents  of  rice  seeds  (Asahi)  both  before  and  after 
germination  in  the  dark  (the  seeds  being  steeped, 
previously  to  germination,  in  distilled  water  until 
they  had  absorbed  50%  of  their  weight)  have  been 
determined.  In  agreement  with  previous  investig¬ 
ations  it  is  found  that  loss  in  weight  occurs  during 
germination,  the  chief  decrease  occurring  in  the 
starch  content,  whilst  the  amount  of  reducing  sugars 
and  soluble  polysaccharides  increases  (but  not  in  an 
amount  equivalent  to  the  starch  destroyed).  The 
total  fat  content  remains  almost  unchanged.  On 
the  basis  of  these  results  it  is  suggested  that  the 
starch  is  transformed  by  hydrolysis  into  polysacchar¬ 
ides  and  simple  sugars,  and  a  portion  of  the  latter  is 
oxidised  to  carbon  dioxide  and  water,  the  energy 
thus  liberated  being  utilised  for  the  germination  of 
the  seeds,  and  thus  it  is  calculated  that  the  energy 
required  for  the  germination  of  one  rice  grain  is  about 
3000  g.-cal. 

II.  The  effect  of  temperature  on  the  composition 
of  the  germinated  seeds  has  been  studied  at  20°,  35°, 
and  40°.  The  greatest  total  loss  in  weight  (30%) 
and  the  greatest  percentage  loss  of  starch  occurs  at 
35°  (optimum  germination  temperature).  In  all 
cases  the  content  of  reducing  sugars  and  soluble 
polysaccharides  in  the  seedlings  increases  inversely 
to  the  decrease  in  the  starch  content,  the  formation  of 
the  former  products  being  favoured  at  20°,  whilst  con¬ 
version  of  polysaccharides  into  simple  reducing  sugars 
is  comparatively  great  at  40°.  J.  W.  Baker. 

Rust  diseases  of  cereals.  II.  Adsorption 
of  copper  by  rust  spores  ( Tilletia  tritici,  Bjerk., 
Winter)  of  wheat.  J.  Bodnar  and  A.  Terenyi 
(Z.  physiol.  Chem.,  1930,  186,  157—182;  cf.  A.; 
1927,  600). — Of  the  copper  adsorbed  by  wheat  rust 
spores  from  copper  sulphate  Solution,  55%  replaces 
hydrogen  ions  and  45%  metallic  ions.  More  copper 
is  adsorbed  from  copper  acetate  and  copper  ammon¬ 
ium  sulphate  solutions  than  from  sulphate  solutions. 
The  absolute  and  relative  absorption  values  (represent¬ 
ing  copper  sulphate  as  1)  are  2  and  3,  respectively. 
The  spores  are  not  killed  by  treatment  with  copper 
solution,  since  after  treatment  with  acid  they  germin¬ 
ate  on  calcium  nitrate  solution  or  in  moist  ground. 
Copper  present  as  the  complex  cuprammonium  ion 
penetrates  to  the  interior  and  kills  the  spores.  The 
critical  concentration  of  copper  in  the  spores  for 
germination  is  0-5%  ;  above  this  value  the  spores  will 
not  germinate;  if  the  copper  content  is  lowered  by 
acid  treatment  below  this  critical  level,  germination 
ensues.  Germination  in  dilute  copper  salt  solution 
is  preceded  by  adsorption  ;  copper  being  thus  removed 
from  solution  the  spores  can  germinate  provided  the 
critical  value  in  the  spores  is  not  exceeded. 

J.  H.  Birkinshaw. 

Specific  colour  reaction  for  histamine.  ^  \V . 
Zimmermann  (Z.  physiol.  Chem.,  1930,  186,  260 — 
262). — Dilute  solutions  of  histamine  salts  with  small 
amounts  of  cobalt  nitrate,  on  addition  of  alkali  give  a 
violet  precipitate  or  coloration.  The  mixture  is 
decolorised  by  oxidation  (e.g.,  atmospheric  oxygen)  or 
reduction.  The  reaction  is  specific  for  histaminh  and 
may  be  used  to  follow  the  putrefactive  decomposition 
of  a  histidine  solution.  J.  H.  Birkinshaw. 
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Intensity  of  multiple  lines  in  the  Balmer  series. 

J.  Blaton  (Z.  Physik,  1930,  61,  263— 273).— Mathe¬ 
matical.  Certain  multiple  lines  due  to  a  single¬ 
electron  atomic  system  are  excluded  on  first  approxim¬ 
ation  calculations,  but  a  closer  investigation  of  the 
appropriate  vector  potential  gives  finite  values  for 
their  intensities.  The  results  are  applied  to  the 
Balmer  series.  A.  B.  D.  Cassik. 

Hydrogen  and  helium  lines  as  standards  of 
wave-length.  W.  6.  Penney  (Phil.  Mag.,  1930, 
[vii],  9,  661 — 664). — Calculations  have  been  made  of 
the  wave-numbers  of  the  centres  of  gravity  of  the 
components  of  the  first  three  lines  in  the  Lyman  series 
for  hydrogen  and  helium,  and  also  of  the  first  six  lines 
|  in  the  Balmer  series  of  hydrogen,  as  well  as  those  of 
U  the  corresponding  lines  in  the  spectrum  of  He+,  with 
I  the  view  of  employing  them  as  standards  of  wave- 
I  length,  especially  in  the  far  ultra-violet. 

M.  S.  Burr. 

New  bands  in  the  molecular  spectrum  of 
hydrogen.  D.  S.  Jog  (Nature,  1930,  125,  709). — A 
number  of  bands  due  to  forbidden  transitions  has 
been  identified.  L.  S.  Theobald. 

Near  infra-red  spectrum  of  helium  and 
mercury.  II.  T.  Takamine  and  T.  Suga  (Sci. 
Papers  Inst.  Pliys.  Chem.  Res.  Tokyo,  1930,  13, 

1 — 6;  cf.  A.,  1929,  1116). — The  apparatus  previously 
employed  has  been  modified  so  as  to  obtain  larger 
dispersion.  With  helium,  although  an  improved 
spectrogram  has  been  obtained,  the  dispersion  is  still 
insufficient  to  allow  accurate  measurement  of  wave¬ 
length  for  analysis  in  the  near  infra-red  as  the  intensity 
falls  rapidly  near  the  region  X  9200  A.,  where  new 
bands  would  be  expected.  In  the  mercury  arc 
spectrum  (Hg  i),  besides  the  lines  assigned  by 
McLennan  and  others  to  33P<  —  m3Dj,  there  appear 
to  be  two  other  sets  forming  series  of  the  type  v  = 
x  —  msS  and  v  =  x  —  m3D.  The  final  term  x  is  an 
unknown  energy  level  with  the  value  15299  cm.-1, 

1  probably  of  the  nature  of  a  P  term,  common  to  both 
series.  A.  J.  Mee. 

p  Spectrophotometric  study  of  the  absorption  of 
helium  in  the  bright  and  dark  sunspots.  N. 
Perrakis  (J.  Phys.  Radium,  1930,  [vii],  1,  126— 
191 ;  of.  A.,  1929,  223). — Values  for  the  wave-length, 
intensity,  and  excitation  potential  of  a  number  of 
helium  lines  as  observed  in  the  chromosphere  and  in 
the  laboratory  are  compared  and  tabulated.  The 
strongest  are  the  triplet  lines  D3  (X  5S75-62)  and 
X  4477-451.  Visual  and  spectrophotometric  observ¬ 
ations  were  made  over  a  period  of  6  months,  and 
XX  6! 
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photomicrographs  arc  given  showing  the  line  and  its 
absorption  in  the  neighbourhood  of  a  sunspot  and  in 
the  interval  separating  members  of  a  group.  Absorp¬ 
tion  was  relatively  strong  in  the  bright  patches 
remote  from  the  dark  spots,  the  line,  however, 
appearing  stronger  in  the  spots.  N.  M.  Bi.igh. 

Electronic  fine  structure  in  helium  bands.  S. 
Imanishi  (Nature,  1930,  125,  529). — Measurements 
of  the  doublet  separations  of  the  band  6400  A.  of 
helium  are  recorded.  L.  S.  Theobald. 

Alternating  intensities  and  isotope  effect  in  the 
blue-green  absorption  bands  of  Li2.  A.  Harvey 
and  F.  A.  Jenkins  (Physical  Rev., '1930,  [ii],  35, 
789 — 801). — Spectrograms  taken  with  low  or  high 
dispersion  allow  a  quantum  analysis  of  the  vibrational 
and  rotational  structures  of  the  blue-green  lithium 
bands ;  these  show  close  analogy  with  the  correspond¬ 
ing  sodium  system  (cf.  Loomis,  A.,  1928,  1068).  The 
analysis  given  by  Wurm  (cf.  this  vol.,  1,  123)  is 
extended,  and  redetermined  molecular  constants  arc 
given  which  are  in  close  agreement  with  his  values. 
An  expression  is  found  for  the  band  heads.  Wave- 
numbers  of  the  rotational  structure  lines  of  the  (0,1) 
band  are  tabulated,  and  the  assignment  of  this 
system  to  the  electronic  transition  ^  is 

confirmed.  An  accurate  representation  of  the  wave- 
numbers  of  the  lines  of  the  (0,0)  band  is  deduced ; 
the  origin  of  this  band  is  20,395-96  cm.1  The 
vibrational  isotope  effect  is  established  by  the  identi¬ 
fication  of  three  band  heads  (1,0),  (2,0),  and  (3,0),  due 
to  Li6Li7,  found  in  their  calculated  positions.  The 
rotational  isotope  effect  is  shown  by  two  faint  series 
agreeing  with  theoretical  equations  for  the  Q  and  P 
branches  due  to  LisLi7.  The  alternation  ratio  of  the 
intensities  of  successive  lines  in  the  Li,,7  bands  is 
determined  by  a  new  method  depending  partly  on 
the  theory  of  intensity  distribution  in  this  type  of 
bands  (cf.  Mulliken,  A.,  1927,  394).  The  best  value 
is  found  from  the  Q  branches  of  the  (0,0)  and  (1,0) 
band  as  l-78±0-2;  evidence  indicates  a  true  value 
of  1-67  corresponding  with  a  nuclear  spin  of  the 
lithium  atom  of  3/2(/t/2-),  which  disagrees  with  the 
value  found  by  Schuler  and  Briick  from  hyperfine 
structure  (cf.  this  vol.,  124).  In  agreement  with 
theory,  the  isotope  lines  due  to  the  unsymmetrical 
molecule  Li6Li7  show  no  alteration. 

N.  M.  Bi.igh. 

Simple  “eigenfunction  ”  for  the  ground  state 
of  lithium-like  atomic  systems.  V.  (Juiu.emin, 
jun.,  and  C.  Zener  (Z.  Physik,  1930,  61,  199 — 205): — 
Mathematical.  A  simple  eigenfunction  for  lithium- 
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like  atomic  systems  is  deduced  from  a  function 
asymptotically  accurate  with  increasing  distance  from 
the  nucleus.  Values  of  parameters  in  this  function 
are  deduced  by  the  variation  method.  The  function 
is  then  used  to  calculate  ionisation  potentials  for  the 
sequence  Li  to  C'++;  the  results  agree  with  experi¬ 
ment.  A.  B.  D.  Cassie. 

Reversal  in  the  spectra  of  beryllium.  H. 
Nag  a  ok  A  and  T.  Futaoami  (Proc.  Imp.  Acad. 
Tokyo,  1930,  6,  12 — 14). — Grating  photographs  and 
photometric  curves  were  obtained  of  the  spectra  of 
beryllium  excited  by  a  condenser  and  by  a  transformer 
discharge.  Self-reversal  was  observed  for  the  strong 
lines  3322  (23P0il,,-23Sj)  and  2495  (23P0,j.,-33/)) 
in  Be  i,  and  the  doublet  3132  (12$,,2— 2P3,2(J/o)  in  Be  n, 
obtained  by  the  disruptive  discharge.  No  reversal 
was  observed  with  the  ordinary  discharge,  but  the 
lines  are  associated  with  ghosts.  The  reversals 
resemble  those  for  thallium  (cf.  A.,  1927,  706). 

N.  M.  Bligh. 

Intensities  in  the  atmospheric  oxygen  (inter¬ 
combination)  bands.  W.  H.  J.  Childs  and 
11.  Mecke  (Nature,  1930,  125,  599 — 600). — Exact 
intensity  measurements  of  the  A  group  of  the  absorp¬ 
tion  bands  of  oxygen  at  7600  A.  have  been  made ; 
the  law  «7=J0e-w  holds  for  these  lines,  and  for  the 
strongest  an  absorption  {J0—J)/J0  of  27%  is  found. 
The  summation  rule  P2(j)+-P^{j)+Ii2lj)+^i(j)= 
2j-f-l  holds  only  for  higher  values  of  j. 

L.  IS.  Theobald. 

Stark  effect  in  oxygen.  M.  Kiuti,  K.  Ochiai, 
and  Y.  Nishikctra  (Japan.  J.  Pliys.,  1929,  5,  139— 
144 ;  cf.  A.,  1929,  1349). — The  Stark  effect  in  oxygen 
was  photographed  for  electric  field  intensities  up  to 
180,000  volts/cm.  Eor  comparison,  over  each  of  the 
Lo  Surdo  spectra  the  neon  and  helium  lines  were 
photographed.  The  lines  of  the  diffuse  series  2 p  — 
ml  were  accompanied  by  new  lines  interpreted  as 
combination  lines  2p—5d,  —5 f,  —5 g,  —5s,  and  —5 p 
forming  the  group  2p—5q.  The  observed  and 
calculated  5 q  terms  are  tabulated.  The  electric 
shifts  were  measured  at  their  maximum  separations 
and  the  field  intensity  was  calculated.  The  com¬ 
ponents  of  2-p—oft,  —5 d,  and  —5 f  were  displaced 
to  the  red,  and  of  2p—5g  and  —op  to  the  violet. 
The  separations  in  wave-numbers  are  given 
graphically.  N.  M.  Bligh. 

Interaction  of  Stark  effect  and  electron  spin  in 
alkali  atoms.  V.  Rojansky  (Physical  Rev.,  1930, 
[ii],  35,  7S2— 788;  cf.  Ladenburg,  A.,  1929,  972).— 
Theoretical.  It  is  shown  by  quantum  mechanics 
that  when  the  Stark  effect  in  alkali  metal  atoms  is  in 
weak  fields,  it  is  a  second  order  effect.  When  it  is 
large  enough  to  be  comparable  with  the  multiplet 
structure,  there  appears,  due  to  the  interaction  of  the 
Stark  effect  and  spin,  an  effect  analogous  to  the 
Pasehen-Back  effect  in  its  influence  on  the  multiplet 
structure,  causing  a  distortion  of  the  multiplet 
structure  and  a  redistribution  of  the  intensities  of  the 
spectral  lines.  N.  M.  Bligh. 

Band  systems  of  alkali  vapours.  W.  Weizel 
and  M.  Kulp  (Ann.  Physik,  1930,  [vj,  4,  971—984).— 
The  band  systems  for  the  molecules  Na,,  K,,  NaK, 
NaCs,  LiK,  LiRb,  LiCs,  and  NaRb  have  been  arranged 


in  term  schemes.  The  lines  used  were  those  found 
by  Walter  and  Barratt  (A.,  1928,  812,  1307).  The 
oscillation  quanta  of  the  fundamental  terms  and 
higher  terms  can  be  determined  approximately,  and 
these  are  compared  for  the  different  molecules 
considered.  A.  J.  Mee. 

Ultra-violet  band  spectrum  of  sodium-potass¬ 
ium  molecule.  Y.  Uchida  (Japan.  J.  Pliys.,  1929, 
5,  145 — 152). — Theoretical.  The  band  heads  due  to 
sodium-potassium  vapour  in  the  ultra-violet  found 
by  Walter  and  Barratt  (cf.  A.,  1928,  S12)  are  sub¬ 
jected  to  vibrational  quantum  number  analysis; 
the  frequencies  of  the  bands  are  arranged  in  an 
n"  —  n'  diagram,  with  the  intensities  and  frequencies 
of  the  heads.  The  intensity  distribution  among  the 
heads  is  compared  with  the  corresponding  Condon 
parabolas  constructed  from  the  potential  energy 
functions  for  the  two  electronic  states.  The  yellow- 
green  and  ultra-violet  bands  of  NaK  are  assumed  to 
correspond  respectively  with  the  green  and  330 
bands  of  Na, ;  •  the  constants  of  the  NaK  molecule 
are  intermediate  between  those  of  Na2  and  K,  and 
the  oscillation  frequency  is  found  to  be  inversely 
proportional  to  the  atomic  number.  The  NaK 
molecule  dissociates  by  the  absorption  of  ultra-violet 
light  into  a  normal  sodium  and  an  excited  potassium 
atom.  N.'M.  Bligh. 

Ultra-violet  reflecting  power  of  aluminium  and 
several  other  metals.  W.  W.  Coblentz  and  Pv. 
Stair  (Bur.  Stand.  J.  Res.,  1930,  4,  .189 — 193).— 
The  ultra-violet  reflecting  powers  of  aluminium, 
duralumin,  tin,  and  rhodium  have  been  determined. 
Aluminium  is  comparable  with  chromium,  the 
reflecting  power  increasing  from  50%  at  300  mu  to 
75%  at  550  mg.  The  reflectivity  is  higher  than  that 
of  chromium  in  the  visible  spectrum.  Duralumin 
is  similar  to  aluminium,  whilst  tin  has  a  lower  reflect¬ 
ing  power  which  diminishes  rapidly  with  tarnishing. 
The  reflectivity  of  rhodium  increases  from  30%  at 
260  mg  to  45%  at  365  mg.  C.  J.  Smithells. 

Variation  of  relative  intensities  of  components 
of  rotation  doublets  in  the  resonance  spectrum 
of  sulphur.  P.  Swings  (Compt.  rend.,  1930,  190, 
965 — 967  ;  cf.  this  vol.,  124). — -The  intensities  of  the 
components  C\,  02  (Kr,>X<.,)  of  the  doublets  4546— 
4543  (series  A)  and  4531 — 4528  (series  B),  excited, 
respectively,  by  the  mercury  lines  3132  and  3126  A, 
have  been  determined  under  pressures  of  1—10  win. 
In  both  cases  the  intensities  of  the  C\  components 
increase  with  pressure  relatively  to  those  of  the  G 
components.  In  series  A  the  intensities  of  C1  are 
equal  to  those  of  C2  for  pressures  not  greater  than 
0-4  mm.,  in  B  they  are  definitely  less  at  low  pressures. 
It  is  shown  that  this  variation  is  not  due  to  reabsorp- 
tion  by  sulphur  vapour.  Raising  the  temperature 
(e.g.,  from  400°  to  580°),  density  remaining  constant, 
has  a  similar  but  much  smaller  effect. 

C.  A.  SrLBERRAD. 

Structure  of  the  spectrum  of  ionised  arg°n 
(A  ii).  T.  L.  de  Bruin  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1930,  33,  198 — 212). — In  continuation 
of  previous  work  (A.,  1928,  1293 ;  1929,  3,  111) 
analysis  of  the  A  ii  spectrum  has  been  extended.  A 
large  number  of  new  levels  has  been  detected.  These 
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belong  to  three  term  systems  corresponding  with  the 
ground  levels  3P,  1D,  and  bS'  of  the  ion  A++.  The 
interpretation  of  lines  in  the  extreme  ultra-violet 
given  by  Compton  and  co-workers  (A.,  1929,  1206)  is 
extended  and  corrected.  Data  for  360  new  lines 
are  given.  M.  S.  Burr.. 

Spark  spectrum  of  argon.  III.  T.  L.  de 
Bruin  (Z.  Physik,  1930,  61,  307 — 320). — See  pre¬ 
ceding  abstract. 

Blue  absorption  band  spectrum  of  potassium'. 
H.  Yamamoto  (Japan.  J.  Pliys.,  1929,  5,  153 — 156; 
cf.  Walter  and  Barratt,  A.,  192S,  S12). — The  potassium 
absoiption  band  system  corresponding  with  the 
330  system  of  sodium  was  photographed  and 
analysed  by  the  assignment  of  vibrational  quantum 
numbers  to  the  band  heads.  ’Wave-lengths  and 
intensities  are  tabulated  and  the  series  of  band  heads 
are  arranged  in  an  n"  —  n'  diagram.  An  expression 
is  given  for  the  frequencies  of  the  heads,  which,  on 
comparison  with  that  found  by  Fredorickson  and 
Watson  (cf.  A.,  1927,  1122)  for  the  near  red  system, 
shows  that  both  systems  have  the  same  initial 
absorption  levels.  .  N.  M.  Bligh. 

Pressure  effects  in  the  band  spectrum  of 
calcium  hydride.  B.  Grundstrom  and  E. 
Hulthen  (Nature,  1930, 125,  634—635). — The  entire 
spectrum  of  calcium  hydride  is  increased  with  an 
increase  in  pressure  of  hydrogen  from  10  mm.  to 
7  atm.  In  the  C-band  at  >.  3533  the  P-  and  P-branches 
are  strongly  developed  to  about  J  =  40  at  high 
pressures  and  in  addition  new  bands  appear;  the 
vibrational  quantum  numbers  of  these  are  recorded, 
and  the  results  are  discussed.  L.  S.  Theobald. 

Dissociation  energy  of  Zn,  molecules.  S. 
Mrozowski  (Nature,  1930,  125,"  528— 529). — The 
energy  of  evaporation  of  Zn2  molecules  calculated 
from  optical  data  is  32  ±  3  kg.-cal./mol. 

L.  S.  Theobald. 

Spark  spectra  of  selenium  and  tellurium.  L. 
Bloch  and  E.  Bloch  (Ann.  Physique,  1930,  [x],  13, 
233—262;  cf.  A.,  1927,  1117).— Using  the  oscillating 
electrodeless  discharge,  the  spark  spectra  of  selenium 
and  tellurium  were  investigated  for  the  ranges  6783 — 
2196  and  7246 — 2207  A.,  respectively.  The  spectra 
of  Se  ix,  Se  nr,  Se  rv,  Te  if,  Te  in,  and  Te  iv  were 
separated,  a  large  number  of  new  lines  was  detected, 
and  wave-lengths,  intensities,  and  orders  of  more 
than  1200  lines  for  each  element  arc  tabulated. 

N.  M.  BLiGn. 

Spectrum  of  bromine  in  different  stages  of 
ionisation.  S.  C.  Deb  (Proc.  Roy.  Soc.,  1930,  A, 
127,  197 — 217). — The  spectrum  of  bromine  in  its 
different  stages  of  ionisation  (from  Br*  to  Br+t+f) 
has  been  classified,  using  Bloch’s  data  (A.,  1927,  S02) 
and  those  given  in  Kayscr’s  “  Handbuch  tier  Spectro¬ 
scopic.”  Additional  data  have  been  obtained  in  the 
region  4000 — 7500  A.  and  assigned  to  Br++.  The 
spectrum  was  obtained  by  passing  a  condensed  dis¬ 
charge  through  a  spectrum  tube  of  special  design, 
imilar  to  that  described  by  Majumdar  (A.,  1929, 
1117),  with  nickel  electrodes.  About  230  lines,  of 
vvhich  60  were  new,  were  measured.  Approximate 
values  of  19-1  and  25-9  volts  are  found  for  the  ionis¬ 


ation  potentials  of  Br !  and  Br++.  The  classification 
illustrates  the  use  of  the  extension  of  the  irregular 
doublet  law  and  the  horizontal  comparison  method 
of  Saha  and  Majumdar.  L.  L.  Bircumshaw. 

New  band  group  in  the  ultra-violet  absorption 
spectrum  of  selenium  vapour.  (Mlle.)  M. 
Moraczewska  (Bull.  Acad.  Polonaise,  1930,  A, 

17 —  19). — A  new  band  group  has  been  observed  in 
the  absorption  spectrum  of  selenium  vapour  in  the 
spectral  region  2100 — 2300  A.  Like  other  selenium 
bands  they  are  degraded  towards  the  red,  but  unlike 
the  visible  band  series  no  rotational  fine  structure 
could  be  detected  with  the  dispersion  employed. 
The  frequencies  of  12  band  heads  have  been  measured 
and  are  expressed  by  the  formula  v  =  43,210  -f- 
3GSu  —  0-2n~.  Since  the  bands  appear  in  the 
saturated  selenium  vapour  at  relatively  low  tem¬ 
perature,  200°  (p  —  0-001  mm.)  to  400°  (p  —  4  mm.), 
and  since  the  mean  frequency  difference  is  303  cm.'1 
as  against  200 — 250  cm.-1  for  the  bands  in  the  visible 
region,  it  is  suggested  either  that  the  carrier  of  this 
spectrum  is  not  Sc2'  but  a  polyatomic  selenium 
molecule,  or,  more  probably,  that  this  spectrum 
corresponds  with  a  different  electron  jump  from  that 
corresponding  with  the  bands  previously  observed . 

J.  W.  Smith. 

Band  spectra  of  cadmium  and  bismuth.  S. 
Barratt  and  A.  R.  Bonar  (Phil.  Mag.,  1930,  [vii], 
9,  519—524). — The  band  system  2856 — 2644  A., 
previously  attributed  to  cadmium  suboxide  by 
Barratt  and  Walter  (A.,  1929,  237),  has  been  definitely 
identified  with  the  spectrum  of  bismuth  vapour.  It 
is  attributed  to  the  molecular  spectrum,  the  molecule 
being  Bi2.  Nineteen  wave-lengths  have  been  identi¬ 
fied  with  those  previously  attributed  to  cadjnium 
molecules.  On  the  assumption  that  on  dissociation 
of  the  molecule  there  results  one  normal  atom  and  one 
excited  atom  associated  with  the  wave-length  3067  A. 
the  heat  of  formation  of  the  molecule  is  calculated  as 

18- 5  kg.-cal.  per  mol.  A.  E.  Mitchell. 

Second  spark  spectrum  of  antimony  and  a  note 

on  the  first  spark  spectrum  of  tin.  R.  J.  Lang 
(Physical  Rev.,  1930,  [ii],  35,  445 — 151). — The 
vacuum  spark  spectrum  of  antimony  was  measured 
over  the  range  6600 — 600  A.,  and  the  Pasehen  hollow- 
cathode  spectrum  over  the  range  5200 — 1950  A. ; 
about  60  lines  of  the  former  spectrum  are  classified 
as  transitions  between  terms  of  Sb  ill.  Corresponding 
with  the  deepest  term  value  an  ionisation  potential 
of  approximately  24-7  volts  is  calculated.  The 
hollow  cathode  spectrum  of  tin  was  photographed 
between  6000  and  2000  A.  (cf.  Green  and  Loring, 
A.,  1927,  912)  and  new  term  values  for  Sn  it  are 
tabulated.  N.  M.  Bligh. 

Analysis  of  the  spectrum  of  Hg  n.  W.  31. 
Hicks  (Phil.  Mag.,  1930,  [vii],  9,  673—740;  cf. 
Pasehen,  A.,  1929,  365). — Results  of  a  detailed 
analysis  of  the  Hg  ii  spectrum  are  tabulated,  dis¬ 
cussed,  and  compared  with  those  of  Pasehen.  The 
line  n  =  35,104  is  taken  as  *S',2  in  each  case,  but 
different  values  are  given  for  the  pt 2  term,  and  this 
discrepancy  is  discussed.  The  lowest  p2  level  is 
shown  to  be  multiple,  producing  a  number  of  different 
doublet  separations.  If  the  various  p2  were  equally 
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normal  there  should  be  a  corresponding  number  of 
independent  D  series;  evidence  for  their  existence 
was  found  and  is  given  for  one,  with  corresponding  F 
and  G  series.  Evidence  of  the  satelloidal  effect  was 
found.  Instances  of  the  re-emission  by  the  nucleus 
of  radiation  of  frequency  E=7ihv,  where  n  is  not 
restricted  to  unity  (cf.  A.,  1929,  1354),  and  their 
relation  to  the  non-appearance  of  certain  lines  are 
given  and  discussed.  N.  M,  Bligh. 

Band  spectra  of  mercury,  cadmium,  and  zinc 
halides.  K.  Wikland  (Helv.  phys.  Acta,  1929,  2, 
46 — 94;  Chem.  Zentr.,  1929,  ii,  3106). — The  spectra 
of  mercury,  cadmium,  and  zinc  chlorides,  bromides, 
and  iodides,  excited  at  a  high  temperature,  were 
photographed  between  7000  and  2200  A.  The  band 
systems  were  grouped  in  three  classes  according  to 
their  regularities.  A.  A.  Eldridge. 

Band  spectrum  of  ionised  mercury  hydride. 
T.  Hori  (Z.  Physik,  1930,  61,  481— 489).— An  arc 
discharge  between  mercury  and  tungsten  electrodes 
in  an  atmosphere  of  hydrogen  at  2  mm.  pressure  was 
used  as  a  source  of  ionised  mercury  hydride  and  the 
spectrum  investigated  between  2200  and  2550  A. 
Band  edges  are  located  at  2264,  2287,  2367,  2388, 
2413,  2475,  and  2493  A.  and  correspond  with  XS — 
transitions.  Molecular  constants  for  the  initial 
and  final  states  are  calculated  and  tabulated.  By 
means  of  a  cyclic  process  and  an  equation  connecting 
the  ionisation  potentials  and  dissociation  energies  of 
neutral  and  ionised  mercury  hydride  the  value  9-26 
volts  is  deduced  for  the  ionisation  potential  of  mercury 
hydride.  This  value  is  in  good  agreement  with  the 
value  for  gold  (9-2  volts)  and  the  values  of  the  ionis¬ 
ation  potentials  of  neighbouring  elements  in  the 
periodic  system  are  discussed.  Further,  it  is  shown 
that  the  excited  state  results  from  dissociation  in 
the  aI)15/a  term.  W.  R.  Angus. 

Intensity  measurements  in  the  arc  spectrum  of 
thallium.  0.  U.  Vonwiller  (Physical  Rev.,  1930, 
[ii],  35,  802 — 808). — Measurements  of  the  ratio  of  the 
intensities  of  the  lines  2 pi  —  2a,  2px  —  2a  in  the  arc 
spectrum  with  a  current  of  1-6  amp.  were  made  by 
the  photographic  method,  using  alloys  of  chemically 
pure  lead  and  thallium  in  varying  proportions.  The 
ratio  increased  with  decreasing  concentration  of 
thallium  to_a_limit  at  about  0-01%.  The  limiting 
value  for  a'i/a'i  is  0-388,  where  I— a2v4.  Measure¬ 
ments  of  the  intensity  ratios  of  doublets  in  the 
principal  series  2a  —  mpv  2 a  —  mpt  were  made  for 
wt— 4,  5,  6,  and  7,  the  values  obtained  for  a'ija%  being 
4-5,  5-7,  6-4,  and  7,  which  were  independent  of  the 
concentration  of  thallium  and  of  the  current  over  a 
limited  range.  The  variation  with  wave-length  of 
the  fraction  of  light  transmitted  through  the  antimony 
film  reducer  was  measured.  The  diffraction  effects 
found  by  Shenstone  (cf.  A.,  1929,  1208)  were  observed, 
and  photometer  diagrams  are  given.  N.  M.  Blioh. 

Zeeman  effect  and  hyperfine  structure.  F. 
Stark  (Physikal.  Z.,  1930,  31,  375). — Mathematical. 
The  work  of  Schuler  and  Briick  on  the  hyperfine 
structure  of  a  series  of  elements  has  been  carried  out 
for  a  strong  magnetic  field.  The  case  of  a  magnetic 
field  weak  in  comparison  with  the  nuclear  impulse 


moment  and  the  coupling  is  now  treated.  A  numerical 
example  on  the  separation  of  the  cadmium  lines  is 
given.  A.  J.  Mke. 

Nuclear  spin  and  hyperfine  structure.  H.  E. 
White  (Physical  Rev.,  1930,  [ii],  35,  441 — 144; 
cf.  this  vol.,  265). — Theoretical.  Assuming  that 

hyperfine  structure  in  spectral  lines  originates  in  the 
coupling  of  a  nuclear  spin  with  electron  resultant  J, 
gross  structure  and  hyperfine  structure  are  compared 
from  Jackson’s  relation  (cf.  A.,  1929,  1),  Av„/Av/= 
where  Av„  is  a  gross  or  multiplet  and  A\y 
the  corresponding  hyperfine  structure  separation, 
me  the  mass  of  an  electron,  and  mt  the  mass  of  the 
nucleus.  Satisfactory  agreement  with  experiment 
is  found  for  atomic  systems  with  electron  configur¬ 
ations  showing  LS  or  jj  coupling.  The  case  of  other 
electronic  configurations  is  considered. 

N.  M.  Blioh. 

Effect  of  hyperfine  structure  due  to  nuclear 
spin  on  polarisation  of  resonance  radiation.  A. 
Ellett  (Physical  Rev.,  1930,  [ii],  35,  588 — 594). — 
The  effect  of  hyperfine  structure  when  due  to  a 
nuclear  moment,  on  the  polarisation  of  resonance 
radiation  may  be  calculated  from  Heisenberg’s 
extension  of  the  principle  of  spectroscopic  stability. 
On  Schuler  and  Briick’s  assumption  (cf.  A.,  1929, 
967)  that  the  nuclear  moment  of  the  thallium 
atom  is  J,  the  XX  3776  and  5350  lines  should  show 
no  polarisation,  X  2768  should  show  33-3 — 35-1% 
parallel,  and  X  3530  41-8 — 48-8%  perpendicular  to  the 
electric  vector  of  a  plane-polarised  exciting  beam. 
These  values  are  compared  with  the  observed  values 
of  Giilke  (cf.  this  vol.,  16).  Sodium  resonance 
radiation  excited  by  plane-polarised  D1  and  Da  lines 
should  show  33-3  and  16-6%  polarisation  for  nuclear 
moment  of  £  and  1,  respectively.  The  observed  value 
is  16-3%,  but  band  spectra  observations  indicate  a 
higher  nuclear  moment.  N.  M.  Bligh. 

Effect  of  a  nucleus  spin  on  the  optical  spectra. 
II.  J.  Hargreaves  (Proc.  Roy.  Soc.,  1930,  A,  127, 
141 — 154). — The  method  previously  applied  to  the 
investigation  of  the  effect,  of  a  nuclear  spin  of  half  a 
quantum  on  the  optical  spectra  of  an  atom  with  a 
central  field  (A.,  1929,  972)  is  extended  to  the  case 
of  an  atom  with  a  nuclear  spin  of  quanta  (where 
2 i„  is  an  integer).  A  general  solution  is  given  of  the 
cases  where  t„=l,  3/2,  and  9/2,  the  last  case  being 
of  special  interest,  since  it  has  been  found  by  Back 
and  Goudsmidt  (A.,  1928,  340)  that  the  hyperfine 
structure  of  bismuth  is  due  to  a  spin  of  9/2  quanta. 
The  calculated  intensities  of  the  components  of  the 
lines  ]>3'2 — anfl  P12 — >si;2  are  in  fair  agreement 
with  Back  and  Goudsmidt’s  values.  The  P — 
transitions  for  i„=l  and  iH— 3/2  are  also  calculated- 
L.  L.  Bircttmshaw. 

Intensity  anomaly  of  Stark-effect  lines  in  very 
strong  fields.  C.  Lanczos  (Naturwiss.,  1930, 

329 — 330). — Theoretical.  The  physical  interpretation 
of  the  effect  of  an  electric  field  on  the  characteristic 
function  is  given.  A.  J.  Mee. 

Application  of  electron  scattering  to  the 
problem  of  free  rotation.  R.  Wierl  (Physikal.  /•> 
1930,  31,  366—367  ;  cf.  this  vol.,  390).— By  applyn’S 
Debye’s  method  to  the  photographs  obtained  in  the 
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method  previously  used  to  show  inner  molecular 
interference  through  the  scattering  of  rapid  electrons, 
the  distance  apart  of  the  scattering  atoms  in  the 
molecule  can  be  found.  In  the  case  of  carbon  tetra¬ 
chloride  the  four  chlorine  atoms  are  at  equal  distances 
from  each  other.  The  scattering  power  is  for  the 
central  carbon  atom  only  one  eighth  of  that  for  the 
chlorine  atoms,  and  can  be  neglected.  The  accuracy 
of  this  is  proved  by  the  photograph  in  which  the  ratio 
of  the  sines  of  half  the  angles  of  scattering  for  the  first 
maxima  was  5:9:13.  This  agrees  with  the  simple 
sine  function,  sin  xjx.  The  same  ratio  for  the  ring 
diameter  is  found  for  dichloroethylene.  For  afl-di- 
ehloroetliane  and  oxalyl  chloride  the  ratio  is  5  : 7-8. 
This  indicates  the  existence  of  more  than  one  effective 
molecular  distance  in  the  substance  under  consider¬ 
ation.  In  ap-dichloroethane  it  would  appear  that 
there  are  two  kinds  of  molecules  present  in  approxim¬ 
ately  the  same  amounts,  one  corresponding  with  the 
cm-,  the  other  with  the  <raws-form.  The  two  Cl-Cl 
distances  are  4-4±0T  and  3-2  ±0-1  A.  Free  rotation 
is  restricted.  The  results  of  a  calculation  for  the  case 
of  free  rotation  are  not  in  agreement  with  experiment. 

A.  J.  Mee. 

Plasmoidal  high-frequency  oscillatory  dis¬ 
charges  in  ‘  ‘  non-conducting  ' '  vacua.  R.  W. 
Wood  (Physical  Rev.,  1930,  [ii],  35,  673—693; 
cf.  A.,  1929,  1350). — A  new  type  of  vacuum  tube 
discharge  is  described ;  it  is  excited,  using  external 
electrodes,  by  comparatively  low-voltage  high- 
frequency  oscillations,  in  which  luminous  masses  of 
various  shapes  are  observed.  They  are  formed  of 
singly-ionised  oxygen  or  carbon  monoxide  molecules, 
and  by  analogy  with  Langmuir’s  observations  (cf.  A., 
1928, 1168)  arO  termed  “  plasmoids.”  The  behaviour 
in  magnetic  fields  of  a  red  phosphorescence  of  the 
glass  wall  when  the  tube  contains  oxygen  at  low 
pressure  was  studied ;  it  appears  when  a  plasmoid  is 
deflected  against  the  wall  by  a  magnet.  A  green 
phosphorescence  is  caused  by  the  impact  of  high- 
velocity  electrons  from  the  inner  glass  surface  when 
the  external  cathode  is  excited  by  higher  voltages. 
Clean-up  effects  are  described,  a  sealed-off  tube 
showing  either  the  atomic  hydrogen  spectrum  or  the 
green  discharge  of  molecular  oxygen.  Changes  of 
pressure  as  the  spectrum  alters  were  investigated  by  a 
vibrating  quartz  fibre  manometer.  The  spectra  of 
the  plasmoids,  their  dark  sheaths,  and  the  less  luminous 
surrounding  gas  were  investigated  by  projecting  their 
images  on  the  slit  of  a  spectroscope.  The  band 
spectrum  of  oxygen  is  seen  in  the  whole  tube,  but  is 
concentrated  in  the  plasmoids  and  diluted  in  their 
dark  sheaths ;  atomic  lines  also  appear,  the  local 
concentration  being  different  for  singly-  and  doubly- 
ionised  oxygon.  There  are  two  types  of  discharge, 
one  at  very  low  potentials  and  a  more  brilliant  one 
appearing  as  the  potential  is  raised.  Plasmoids 
appear  to  form  with  both  types,  their  shape  and 
distribution  in  the  tube  changing  on  passing  from  one 
type  to  the  other.  N.  M.  Bligh. 

Cause  of  the  change  in  intensity  of  the  lines  and 
bands  in  atomic  and  molecular  spectra.  H. 
Beslandres  (Compt.  rend.,  1930,  190,  836—840).— 
Ihe  author’s  law  (A.,  1920,  ii,  69 ;  1929,  223)  that  the 


frequency  of  the  brightest  portions  of  certain  line 
and  band  spectra  is.  an  approximate  multiple  of  the 
infra-red  frequency  1062-5  (c/1)  is  extended  to  certain 
lines  of  the  Balmer  and  Paschen  scries  of  hydrogen 
and  to  the  ultimate,  and  in  some  cases  the  penultimate, 
lines  of  the  nitrogen  spectrum  of  the  terrestrial  aurora 
borealis  and  of  the  GO '  spectra  of  the  tails  of  comets. 
Examples  are  cited  of  the  reinforcement  in  intensity 
of  such  lines  compared  with  other  lines  of  the  same 
clement  and  of  the  same  multiplet,  the  ratio  of  the 
intensities  being  higher  than  that  obtained  in  the 
laboratory.  The  fact  that  this  variation  is  more 
marked  for  the  eclipse  of  1905  than  for  that  of  1926 
(1905  being  a  year  of  maximum  sunspot  activity  when 
helium  should  be  more  abundant  in  the  solar  atmo¬ 
sphere)  supports  the  author’s  theory  (A.,  1924,  ii,  577) 
of  a  connexion  between  and  the  internal  vibrations 
of  the  a-particle.  J.  Grant. 

Zeeman  effect  of  quadrupole  lines.  A.  Rubi- 
nowicz  (Z.  Physik,  1930,  61,  338— 348).— Mathe¬ 
matical.  The  intensity  and  polarisation  ratios  for  the 
split  components  are  investigated.  It  is  shown  that 
for  the  longitudinal  Zeeman  effect  the  position  of  the 
quadrupole  lines  and  polarisation  of  the  split  com¬ 
ponents  are  the  same  as  for  dipole  lines.  For  the 
transverse  effect,  however,  the  components  corre¬ 
sponding  with  A»i=±l  appear  as  --  and  those 
corresponding  with  Awi— fi:0  as  a-components. 
The  components  corresponding  with  Am  =  0  are 
lacking  in  both  cases.  The  intensities  of  the  single 
components  arc  given,  and  it  is  shown  that  there  are 
summation  laws  similar  to  those  for  dipole  lines. 

A.  J.  Mee. 

Cathode  dark  space  in  the  Geissler  discharge. 
E.  C.  Childs  (Phil.  Mag.,  1930,  [vii],  9,  529—546).— 
An  apparatus  has  been  devised  for  the  determination 
of  the  relative  merits  of  Aston’s  law  with  reference  to 
the  cathode  dark  space  in  a  Geissler  tube,  and 
Langmuir’s  space-charge  law.  The  balance  of 
evidence  from  the  experiments  appears  to  be  in 
favour  of  the  former.  M.  S.  Burr. 

Identification  of  A1  HI  and  of  A1 II  in  stellar 
spectra.  O.  Struve  (Astrophys.  J.,  1930,  71,  67 — 
69). — Five  lines,  previously  unidentified,  in  the  star 
88  y  Pegasi  of  spectral  type  B2  are  due  to  A1  nr. 
These  new  lines  have  been  observed  in  many  stars 
and  appear  to  reach  maximum  intensity  in  the 
spectral  types  B1  to  B2.  Lines  previously  measured 
by  Baxandall  in  a  Cygni  are  attributed  to  A1 II. 

L.  S.  Theobald. 

Distinction  between  scattering  and  absorption. 
J.  Q.  Stewart  and  S.  A.  Korff  (Astrophys.  J.,  1930, 
71,  62 — 66). — A  method  capable  of  distinguishing 
between  scattering  and  absorption  in  the  formation 
of  dark  lines  when  light  is  transmitted  through  a 
vapouris  described  and  discussed.  Withsodium  vapour 
scattering  predominates  at  the  edges  but  absorption 
occurs  in  the  cores.  L.  S.  Theobald. 

Spectrum  of  the  chromosphere.  S.  A.  Mitchell 
(Astrophys.  J.,  1930,  71,  1 — 61). — The  spectrum  of 
the  chromosphere  is  revised,  utilising  the  spectra  of 
the  eclipses  of  1905  and  1925.  It  is  concluded  that 
the  Fraunhofer  spectrum  is  essentially  an  arc  spectrum, 
that  of  the  chromosphere  more  closely  resembles  Hie 


.spark  spectrum,  w  hilst  the  flash  spectrum  is  a  reversal 
of  the  Fraunhofer  spectrum.  The  spectrum  of  the 
chromosphere  differs  greatly  from  the  ordinary  solar 
spectrum  in  the  intensities  of  the  lines ;  enhanced 
lines  aro  specially  prominent  in  the  former.  For  each 
element  in  a  given  state  of  ionisation  there  is  a  closo 
connexion  between  intensity  and  height.  The 
greatest  heights  in  the  chromosphere  are  reached  by 
Ca+  at  14,000  km.  and  by  Ha  of  hydrogen  at  12,000  km. 

L,  S.  Theobald. 

Axiality  of  light  emission  and  atomic  structure. 
VI.  Consequences  of  the  elementary  phenomena 
of  light  emission.  VII.  Physical  criticism  of  a 
Sommerfeld  theorem.  J.  Stark  (Ann.  Physik, 
1930,  [v],  4,  GS5 — 709,  710— 724).— VI.  The  theory 
is  based  on  the  Bohr  energy  condition,  the  corre¬ 
spondence  principle,  the  conception  of  the  light 
quantum,  and  the  energy  relations  holding  in  the 
process  of  emission  of  a  quantum.  A  transition  in 
which  an  electron  changes  its  position  into  the 
direction  of  an  electric  field  will  yield  a  line  of  which 
the  frequency  will  be  decreased  by  the  presence  of  the 
field ;  if  the  change  is  to  a  more  transverse  position 
the  frequency  will  be  increased.  Thus  in  the  linear 
Stark  effect  the  sign  of  the  frequency  change  of  a  line 
is  proportional  to  the  strength  of  the  field  applied  and 
to  the  change  of  its  projection  in  the  direction  of  the 
field  during  the  transition.  The  effect  observed  with 
hydrogen  lines  must  mean  that  the  excited  hydrogen 
atom  can  set  in  two  opposite  directions  in  the  field. 
When  the  electron  at  the  end  of  the  oscillation  takes 
up  a  certain  direction  in  the  lower  level,  the  excess  of 
energy  is  sent  out  of  the  electromagnetic  field  between 
the  electron  and  its  ion  in  nearly  the  opposite  direction 
as  a  light  quantum.  The  addition  of  an  external  field 
will  thus  influence  the  relative  intensities  of  lines  in  a 
given  direction.  In  the  case  of  canal  rays  there  is  an 
asymmetry  of  emission  conditioned  by  the  arrange¬ 
ment  and  motion  of  emitters  with  respect  to  the  axis. 
This  asymmetry  follows,  as  far  as  is  known,  the  same 
laiv  as  the  asymmetry  caused  by  application  of  an 
external  electric  field.  It  is  possible  to  superpose  the 
longitudinal  and  transverso  effects  due  to  the  electric 
field  upon  the  longitudinal  effect  in  the  canal  rays, 
and  a  table  of  experimental  results  of  relative1  intensi¬ 
ties  in  these  cases  is  given  for  the  hydrogen  atom. 
These  figures  indicate  that  the  angle  between  the  axis 
and  the  equilibrium  position  of  a  hydrogen  electron 
in  the  field  due  to  its  ion  is  greater  for  d 3  than  for 
p-  series,  and  greater  for  p3  than  for  s. 

VII.  The  theorem  concerned  states  that  the  struc¬ 
tures  of  atoms  of  certain  elements  aro  not  axial  but 
spherically  symmetrical.  Sommerfeld  is  thus  giving 
a  physical  significance  to  the  ^-function.  The 
question  of  whether  the  electric  and  magnetic  fields 
are  metaphysical  and  fundamentally  unobservable  is 
discussed.  If  this  is  so  a  physical  interpretation  of 
the  ^-function  is  untenable.  The  behaviour  of  an 
electron  in  a  stationary  state  and  in  a  transition 
between  stationary  states  is  considered  on  the  basis 
of  Sommerfeld’s  ^-interpretation.  The  experiment 
of  Fraser  (cf.  A.,  1927,  399)  on  canal  rays  is  criticised ; 
it  provides  no  evidence  for  the  conclusion  that  the 
hydrogen  atom  in  its  state  of  lowest  energy  is 
spherically  symmetrical.  A.  J.  Mee. 


Production  of  diffraction  gratings  by  the 
photography  of  interference  fringes.  G.  Sijiox 
(Ann.  Physique,  1930,  [x],  13,  131— 231).— The 
problem  of  obtaining  single  order  diffraction  gratings 
on  a  transparent  support  for  the  study  of  the  infra¬ 
red  was  investigated  theoretically  and  practically. 
Daguerreotype  plates  were  found  to  give  reflexion 
gratings,  and  also  transmission  gratings  capable  of 
reproduction.  To  obtain  gratings  of  larger  extent  it 
was  found  possiblo  to  juxtapose  on  the  same  plate  two 
photographic  reproductions,  interferometry  methods 
being  used  to  ensure  a  correct  junction.  Gratings  of 
15 — 20  cm.  surface  were  obtained  by  the  juxtaposition 
of  a  number  of  grating  elements  obtained  by  photo¬ 
graphing  equidistant  fringes  given  by  the  interference 
of  parallel  beams.  N.  M.  Bligil 

Separation  of  angles  in  the  two-electron 
problem.  G.  Breit  (Physical  Rev.,  1930,  [ii],  35, 
569— 578).— Mathematical.  N.  M.  Bligh. 

Singular  behaviour  of  strise  in  the  positive 
column  of  an  electrical  discharge  through 
hydrogen.  J.  Zeleny  (Nature,  1930,  125,  562— 
563). — Descriptive.  L.  S.  Theobald. 

Afterglow  in  air.  J.  Kaplan  (Physical  ,  Rev., 
1930,  [ii],  35,  600—604;  cf.  A.,  1928,  604;  Hcnsberg, 
ibid.,  457). — The  active  material  in  the  air  afterglow 
produced  by  an  uncondenscd  discharge  through 
various  mixtures  of  oxygen  and  nitrogen  at  0-5  nun. 
pressure  was  passed  into  another  discharge  tube 
having  internal  electrodes,  and  through  which  a  feeble 
current  from  a  small  spark  .coil  was  passed.  The 
resulting  spectrum  was  photographed  and  the  3  bands 
of  nitric  oxide  were  found  to  be  very  strongly  excited. 
They  correspond  with  transitions  from  the  Bn  to  the 
various  X  vibrational  levels,  whereas  in  the  afterglow 
of  active  nitrogen  they  correspond  with  transitions 
from  several  B  levels  to  the  various  X  levels,  the 
difference  indicating  two  possible  methods,  excitation 
by  recombination  and  by  collisions  of  the  second  kind, 
for  exciting  these  unusual  bands,  N.  M.  Bligil 

Dependence  of  line  absorption  on  brightness  in 
the  arc  light.  C.  Weiss  (Ann.  Physik,  1930,  [v],_4, 
923 — 942). — Experiments  for  determining  the  line 
absorption  as  a  function  of  the  brightness,  using  a 
carbon  arc  for  a  source,  are  described.  The  function 
calculated  is,  for  fairly  small  and  largo  brightnesses, 
the  same  for  line  absorption  as  for  an  uhdistorled 
dispersion  distribution.  For  small  and  medium 
brightnesses  no  deviations  from  this  are  to  be  expected. 
The  function  agrees  with  that  of  Ladenburg  31U* 
Rciche.  A.  J.  Mee. 

Can  light  nuclei,  exist  in  different  quantum 
states  ?  W.  Heitler  (Naturwiss.,  1930, 18,  332). — 
From  the  size  of  intensity  changes  in  the  band  spectra 
of  molecules  with  two  equal  nuclei,  the  amount  of' 
nuclear  spin  can  be  calculated.  In  some  cases  (<•?•’ 
lithium  and  sodium)  the  intensity  ratio  is  so  snvaU 
that  the  nuclear  spin  would  have  to  be  very  large' 
The  results  can,  hou-ever,  be  explained  on  the  assump¬ 
tion  that  the  nucleus  can  exist  in  different  quantum 
states  of  which  the  life  period  is  very  large.  T]T0 
nuclei  in  different  states  are,  in  the  quantum  mechanics 
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sense,  unequal  particles.  This  would  lead  to  the 
required  result  regarding  intensities  in  band  spectra. 

A.  J.  Mee. 

Proof  of  the  existence  of  a  K,  molecule  bound  by 
polarisation  forces.  H.  Kuhn  (Naturwiss.,  1930, 
18,  332 — 333). — The  absorption  spectrum  of  potass¬ 
ium  vapour  at  relatively  high  pressures  has  been 
investigated.  On  the  short-wave  side  there  is  a  small 
band,  the  distance  between  the  lines  of  the  series 
being  about  2-7  A.  The  origin  of  these  lines  must  be 
some  potassium  combination,  from  their  position  in 
the  spectrum.  They  must  also  be  due  to  some  outer 
loosely-bound  molecule.  It  is  concluded  that  the 
molecule  in  question  is  the  K2  molecule.  There  are 
theoretical  grounds  for  anticipating  the  existence  of 
such  a  molecule.  A.  J.  Mee. 

Temperature  determination  of  the  electric  arc 
from  the  band  spectrum.  L.  S.  Oknstein  and 
W.  R.  van  Wijk  (Proc.  K.  Akad.  Wetcnsch.  Amster¬ 
dam,  1930,  33,  44 — 40). — Calculations  have  been 
made  of  the  temperature  of  the  inner  and  outer  zones 
of  an  aluminium-carbon  arc  from  measurements  of 
tho  line  intensities  of  the  cyanogen  and  aluminium 
band  spectra,  on  the  assumption  that  a  distribution 
of  the  rotation  states  occurs  in  tho  arc' corresponding 
with  the  actual  temperature  of  the  gases.  Values  of 
5000°  and  2800°  Abs.  are  suggested  for  the  maximum 
temperatures  of  the  two  zones  in  an  arc  of  length 
about  1-5  cm.  (9  amp.,  220  volts.). 

F.  G.  Tryhokn. 

Polarisation,  light  scattering,  photo-effect,  and 
Compton  effect  on  the  tubes  of  force  theory  of 
light  quanta.  W.  Anderson  (Z.  Physik,  1930,  61, 
566 — 575). — -Electron  waves  are  associated  with  tho 
classical  electro-magnetic  tubes  that  tend  towards 
the  equatorial  plane  as  the  velocity  of  the  electron 
approaches  that  of  light  (cf.  this  vol.,  25).  They  arc 
non-polarisable,  as  experiment  shows.  The  photon 
is  conceived  as  an  electric  doublet  the  axis  of  which 
lies  in  the  plane  perpendicular  to  its  velocity.  These 
models  predict  that  radiant  energy  of  long  wave¬ 
length  (wireless  waves)  should  experience  only  small 
deflexions  on  encounter  with  a  free  electron,  energy 
of  medium  wave-length,  large  deflexions,  and  energy 
of  very  short  wave-length,  small  deflexions.  If  the 
photon  is  to  lose  its  energy  to  an  atomic  system,  its 
wave-length  must  not  be  too  small.  This  minimum 
wave-length  capable  of  photo-emission  is  0-47  A.  for 
the  hydrogen  atom.  Wave-lengths  less  than  0-47  A. 
may  collide  with,  and  displace,  a  bound  electron,  but 
the  photon  is  not  absorbed  as  in  the  photo-electric 
effect.  This  is,  in  fact,  the  Compton  effect. 

A.  B.  D.  Cassie. 

Angular  intensity  distribution  of  continuous 
-Y-ray  spectrum.  II.  Y.  Sugiura  (Sci.  Papers 
Inst.  Phys.  Chem;  Res.  Tokyo,  1930,  13,  23—47; 
cf.  this  vol.,  4). — Mathematical.  The  earlier  work 
assumed  that  emission  of  radiation  is  measured  by  the 
retarded  co-ordinate  matrix.  This  is  incorrect,  the 
emission  being  measured  rather  by  the  retarded 
current  matrix.  The  previous  work  is  corrected,  and 
angular  intensity  distribution  curves  of  the  continuous 
A -rays  emitted  from  a  very  thin  aluminium  target 
are  given  for  various  applied  voltages  and  compared 


with  the  experimental  curves.  The  observed  curves 
arc  generally  flatter  than  those  calculated,  although 
the  difference  is  not  so  great  with  the  corrected  theory. 

A.  J.  Mee. 

X-Ray  scattering  powers  of  nickel  and  oxygen 
in  nickel  oxide.  R.  W.  G.  Wyckoff  (Physical 
Rev.,  1930,  [ii],  35,  583—587;  cf.  Z.  Krist.,  1929,  72, 
319). — Atomic  scattering  factor  curves  for  the  nickel 
and  oxygen  atoms  in  nickel  monoxide  were  obtained 
from  measurements  of  the  intensities  of  the  principal 
powder  reflexions  of  molybdenum,  copper,  and  nickel 
Ka  radiations.  The  scattering  power  of  oxygen  with 
respect  to  sodium  chloride  remains  nearly  constant, 
but  that  of  nickel  shows  relatively  large  differences. 

N.  M.  Bligh. 

Soft  X-rays  of  manganese.  F.  C.  Chalklin 
(Phil.  Mag.,  1930,  [vii],  9,  847—857 ;  cf.  A.,  1929, 
692).— The  validity  in  the  soft  X-ray  region  of  the 
theory  of  critical  potentials  of  iron,  cobalt,  nickel, 
and  copper,  when  applied  to  manganese,  was  investig¬ 
ated  by  determining  the  critical  potentials  of  man¬ 
ganese  by  two  variations  of  the  photo-electric  method. 
Two  critical  potential  series  were  obtained ;  the 
scheme  does  not  account  for  discontinuities  found 
above  280  volts.  N.  M.  Bligh. 

L  Series  spectra  of  the  elements  from  calcium 
to  zinc.  C.  E.  Howe  (Physical  Rev.,  1930,  [ii],  35, 
717 — 725 ;  cf.  Thoracus,  A.,  1926,  329). — Using  the 
first  inside  order  of  a  plane  grating,  L  lines  of  tho 
elements  zinc,  copper,  nickel,  cobalt,  iron,  manganese, 
chromium,  vanadium,  titanium,  and  calcium  were 
measured  and  tabulated,  and  a  Moseley  diagram  of  the 
results  is  given.  Separation  of  the  La  and  A|3  and 
of  tho  LI  and  ln\  lines  was  obtained.  The  results  are 
somewhat  higher  than  those  obtained  by  crystal 
measurements,  but  arc  in  agreement  with  the  work  of 
other  investigators.  The  failure  of  the  La  and  ip 
calcium  lines  to  appear  is  in  accord  with  Foote’s 
extension  of  Stoner’s  arrangement  of  the  electrons. 

N.  M.  Bligh. 

Ij  Series  of  element  91 — protoactinium.  H. 
Beuthe  and  A.  von  Grosse  (Z.  Physik,  1930,  61, 
170 — 173). — Using  a  Bragg  A-rav  spectrograph,  the 
L  scries  of  protoactinium  has  been  exhaustively 
examined  and  evaluated.  The  K  lines  of  silver, 
molybdenum,  strontium,  and  bromine  (which  appear 
in  the  L  region  of  protoaetinium)  were  used  as  refer¬ 
ence  lines  in  assigning  values  to  the  twenty-one  lines 
recorded.  The  purity  of  the  pentoxido  is  discussed. 
A  table  gives  the  symbols  for  the  lines,  the  mean 
distance  from  the  reference  line,  dispersion,  and  wave¬ 
lengths  of  the  protoaetinium  lines.  The  position  of 
the  lines  is  discussed  in  relation  to  lines  of  other 
elements.  W.  R.  Angus. 

Scattering  and  diffraction  of  cathode  rays.  P. 
White  (Phil.  Mag.,  1930,  [vii],  9,  641— 661).— The 
angular  distribution  of  electrons  of  above  30  kilovolts, 
after  scattering  by  sputtered  films  of  gold  of  about 
200  A.  in  thickness,  has  been  found  by  measuring 
■with  a  photometer,  ring  photographs  of  the  type 
obtained  bv  Thomson  and  Reid  with  mieroervstaliine 
films  (A.,  1927,  605;  1928,  3,  938).  A  method  for 
calculating,  from  the  photographic  densities,  the 
number  of  electrons  falling  on  unit  area  is  described. 
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The  relative  intensities  of  the  profile  of  the  rings, 
central  spot,  and  general  background  have  been 
measured.  M.  S.  Burr. 

Measurement  of  absorbing  power  of  materials 
by  the  stationary  wave  method.  A.  H.  Davis  and 
E.  J.  Evans  (Proc.  Roy.  Soc.,  1930,  A,  127,  89 — 
110). — The  theory  and  application  of  the  stationary 
wave  method  for  determining  the  absorption  co¬ 
efficient  of  a  material  are  discussed,  and  an  apparatus 
by  means  of  which  the  absorbing  powers  of  a  large 
number  of  materials  have  been  measured  is  described. 
Experiments  were  also  carried  out.  to  determine  the 
influence  on  the  absorption  coefficient,  of  the  thickness 
of  the  specimen,  its  distance  from  the  backing-plate, 
the  presence  of  perforations  in  the  specimen,  and  of 
membranes  fastened  to  the  surface.  A  comparison 
of  the  values  obtained  by  the  stationary  wave  and  the 
reverberation  methods  indicates  that  the  former  arc 
generally  lower  than  the  latter. 

L.  L.  Bircumshaw. 

Increase  of  photo-electric  effect  of  potassium 
by  means  of  hydrogen.  R.  Fleischer  and  H. 
Tkiohmann  (Z.  Physik,  1930,  61,  227—233).— 
Gas-free  potassium  is  vaporised  on  to  gas-free 
platinum  foil  and  the  wavc-length-photo-clcctric 
sensitivity  curve  determined,  a  maximum  being 
found  at  334  mg.  Then  pure  hydrogen  at  15  mm. 
pressure  is  admitted  for  15  min. ;  after  evacuation 
a  large  decrease  in  the  sensitivity  is  observed,  and 
only  a  small  increase  occurs  on  keeping  in  a  high 
vacuum  for  24  hrs.  A  further  layer  of  potassium  is 
then  vaporised  on  to  the  potassium  film  previously 
saturated  with  hydrogen,  and  a  large  increase  in  the 
sensitivity  is  observed  with  a  maximum  at  436  mg 
charact  eristic  of  the  influence  of  hydrogen.  On  another 
platinum  foil  potassium  was  vaporised  first  in  high 
vacuum,  when  a  maximum  occurred  at  365  mg,  then 
in  an  atmosphere  of  hydrogen  at  10‘2  mm.,  when  the 
characteristic  maximum  at  436  mg  was  observed.  It 
is  therefore  deduced  that  the  selective  sensitivity  at 
436  mg  is  due  to  the  influence  of  potassium  vapour  on 
molecular  hydrogen.  Further  experiments  in  which 
a  potassium  layer  is  bombarded  with  H~  ions  under 
300  volts  and  of  current  strength  3-2  xl0~®  amp. 
without  developing  selective  sensitivity  show  that 
Suhrmann  (A.,  1929,  229)  must  have  used  larger 
currents  and  that  therefore  his  theory  that  hydrogen 
ions  arc  the  origin  of  the  effect  is  incorrect,  as  with 
larger  currents  potassium  will  be  vaporised. 

H.  A.  Jaiin. 

Ionisation  potential  of  a  two-electron  atomic 
system.  B.  N.  Finkklstein  (Z.  Physik,  1930,  61, 
234 — 235)  — Hyllcraas’  formula  (cf.  this  vol.,  267) 
gives  an  electron  affinity  of  15-6  kg.-cal.  per  mol. 
for  the  hydrogen  atom.  Possible  relations  for  the 
electron  affinities  of  heavier  atoms  are  discussed. 

A.  B.  D.  Cassie. 

Characteristic  energy  losses  of  electrons 
scattered  from  incandescent  solids.  E.  Rud- 
bkrg  (Proc.  Roy.  Soc.,  1930,  A,  127,  111 — 140).— 
In  continuation  of  previous  work  (this  vol.,  526)  a 
study  has  been  made  of  the  velocity  distribution  of 
an  initially  homogeneous  beam  of  electrons  after 
scattering  from  the  surface  of  targets  of  the  following 


substances  kept  at  incandescence  :  copper,  silver, 
gold,  platinum,  and  the  oxides  of  magnesium,  calcium, 
strontium,  and  barium,  the  oxides  being  deposited  on 
a  roughened  platinum  surface.  An  improved  form 
of  the  apparatus  is  described,  and  two  methods  are 
used  to  obtain  the  velocity  distribution,  either  the 
magnetic  field  or  the  potential  of  the  entire  system 
being  varied  by  small  stops.  The  investigation  is 
confined  to  scattered  electrons  for  which  the  energy 
lost  in  the  collision  does  not  exceed  50  volts.  The 
distribution  with  respect  to  energy  among  the 
scattered  electrons  has  a  sharp  peak,  corresponding 
with  truly  reflected  electrons,  and  several  smaller 
maxima  for  slightly  lower  values  of  the  energy,  the 
position  of  which  with  respect  to  the  reflected  peak 
remains  constant  over  the  wide  range  of  bombaniing 
voltages  used.  These  are  regarded  as  characteristic 
of  the  substance  composing  the  target.  Measure¬ 
ments  made  with  an  apparatus  in  which  the  electron 
gun  and  target  could  be  rotated  show  that  the  shape 
of  the  distribution  curve  is  almost  the  same  for  all 
angles  of  scattering,  over  a  range  of  about  70°. 
Tables  arc  given  showing  the  positions  of  the  maxima 
for  the  different  targets.  The  smallest  values 
recorded  arc  those  for  the  first  maxima  in  the  cases 
of  copper  and  silver;  for  all  the  metals  tested  a 
prominent  maximum  follows  in  the  neighbourhood 
of  7  volts,  then  a  broader  maximum  near  25  or  26 
volts,  and  a  fainter  indication  of  a  similar  feature 
near  35  volts.  No  noticeable  regularities  are 
observed  among  the  values  recorded  for  the  oxides. 
In  an  attempt  to  interpret  the  results  it  is  suggested 
that  the  characteristics  shown  by  the  maxima  indicate 
that  they  arc  due  to  inelastic  collisions  with  the 
target  atoms  involving  definite  energy  changes,  such 
as  excitation  and  ionisation.  L.  L.  Bircumshaw. 

Potential  relations  in  the  striated  positive 
column  of  electrical  discharges  through  hydro¬ 
gen.  J.  Zeleny  (Physical  Rev.,  1930,  [ii],  35,  699— 
704;  cf.  Thomson,  A.,  1929,  1356). — Theoretical. 
To  explain  the  many-lined  visible  spectrum  from  the 
striae  in  the  positive  column  of  a  discharge  through 
hydrogen  it  is  necessary  to  produce  excited  states  at 
least  3  volts  above  the  lowest  excited  level  of  ll’S 
volts,  and  an  energy  not  far  below  the  ionisation 
potential  of  16*1  volts  is  required.  A  process  by 
which  excitation  of  molecules  to  the  required  levels 
and  ionisation  might  occur  at  equal  intervals  through¬ 
out  the  positive  column  is  described.  In  certain 
cases  when  the  voltage  drop  between  striae  is  several 
volts  below  the  ionisation  potential  it  is  assumed  that 
the  electrons  acquire  energy  for  ionisation  from 
collisions  of  the  second  kind  with  molecules  of 
impurities  coming  from  the  walls  ,  of  the  tube,  the 
influence  of  which  is  discussed.  N.  M.  BligH. 

Ionisation  of  helium  hy  potassium  positive 
ions.  R.  M.  Sutton  and  J.  C.  Mouzon  (Physical 
Rev.,  1930,  [ii],  35,  694— 69S).— The  apparatus 
previously  employed  for  argon  and  neon  was  modified 
(cf.  A.,  1929,  483),  and  the  ionisation  of  carefully 
purified  helium  was  investigated,  using  potassium 
positive  ions  up  to  750  volts  accelerating  potential- 
The  ionisation  properties  of  the  gas  were  particularly 
sensitive  to  impurities.  At  pressures  between  0-01 
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and  0-1  mm.  and  above  150  or  200  volts  accelerating 
potential  there  was  definite  evidence  of  ionisation, 
the  effect  being  much  smaller  than  for  argon  and  neon. 

N.  M.  Bligh. 

Properties  of  ionised  gases  in  high-frequency 
electromagnetic  fields.  C.  Gutton  (Compt.  rend., 
1930,  190,  844 — 847). — The  results  obtained  by  H. 
Gutton  (A.,  1927,  294)  arc  independent  of  the  dimen¬ 
sions  of  the  apparatus  used  and  indicate  that  the 
ionisation  of  a  gas  corresponding  with  resonance 
(when  the  frequencies  of  the  field  and  electronic 
oscillations  coincide)  is  due  to  the  existence  of  an 
oscillation  period  of  the  electrons  of  the  gas.  A  valve 
oscillator  was  used  to  demonstrate  that  the  amplitude 
of  the  electronic  oscillations  increases  when  the 
ionisation  increases  and  their  period  approaches  that 
of  resonance.  There  is  a  consequent  further  increase 
in  ionisation,  and  stability  is  attained  when  a  state 
corresponding  with  that  of  resonance  is  reached. 

J.  Grant. 

Thermionic  emission  and  electrical  con¬ 
ductivity  of  oxide  cathodes.  A.  L.  Reimann 
and  R.  Murgoci  (Phil.  Mag.,  1930,  [vii],  9,  440 — 
464).— The  results  of  Horton  (ibid.,  1906,  11,  505) 
and  Spanner  (Ann.  Physik,  1924,  75,  609)  that  the 
electrical  conductivity  O  of  an  activated  alkaline- 
earth  oxide  varies  with  the  temperature  T  according 
to  a  law  G'=ae~t5,J',  where  a  and  (3  are  constants,  has 
been  confirmed.  During  the  activation  both  the 
thermionic  emission  and  the  conductivity  increase 
similarly,  whilst  both  are  similarly  destroyed  by 
exposure  of  the  oxide  to  oxygen,  a  discharge  in  carbon 
monoxide,  or  a  discharge  in  hydrogen.  Cathode 
recovery  is  possible  only  a  few  times  after  treatment 
with  oxygen  or  carbon  monoxide,  but  it  may  be 
reactivated  as  desired  after  destruction  by  hydrogen. 
These  results  in  conjunction  with  those  of  other 
observers  lead  to  the  conclusion  that  the  oxide 
coating  conducts  the  space  current  electrolytically, 
practically  only  the  metallic  ions  being  mobile  whilst 
the  oxygen  ions  play  scarcely  any  part  in  the  electro¬ 
lysis.  It  also  follows  that  the  whole  surface  of  each 
crystal  of  oxide  in  an  activated  cathode  is  covered  by 
a  mobile  monatomic  layer  of  alkaline-earth  metal, 
the  passage  of  space  current  being  accompanied  by  a 
continual  circulation  of  this  metal.  It  is  estimated 
that  at  the  usual  operating  temperatures  of  such 
cathodes  the  average  life  of  alkaline-earth  metal 
particles  is  of  the  order  of  1C)-3  sec.  The  coating  is 
considered  to  be  in  imperfect  contact  with  the  metallic 
core  space  current  passing  from  the  core  to  the  oxide 
mainly  in  the  form  of  thermionically  emitted  electrons, 
and  it  is  suggested  that  a  sufficiently  copious  supply 
of  these  would  be  made  possible  by  the  contamination 
°f  the  core  surface  by  adsorbed  barium  or  barium  and 
°sygen.  A.  E.  Mitchell. 

The  hydrogen  molecule  ion.  E.  Teller  (Z. 
jjhysik,  1930,  61,  458 — 480). — The  excited  states  of 
me  hydrogen  molecule  ion,  which  on  separation  of 
!“e  nuclei  gives  a  proton  and  a  neutral  or  excited 
S'drogen  atom,  are  determined.  Only  the  3</<r  state 
•stable.  Its  energy  of  dissociation  is  1-35  volts. 
“e  hydrogen  molecule  ion  should  have  no  band 
spectrum  in  the  ultra-violet.  A.  B.  D.  Cassie. 


Anode  rays  of  sodium,  potassium,  calcium, 
and  barium.  A.  Poirot  (Compt.  rend.,  1930,  190, 
735 — 736;  cf.  A.,  1929,  970). — By  the  method  pre¬ 
viously  described,  using  a  current  of  about  0-5 
milliamp.  the  nitrates  give  stable  and  long-continued 
emission  of  anode  rays  of  sodium,  potassium,  calcium, 
and  barium.  Addition  of  any  other  salt  is  disad¬ 
vantageous.  The  voltage  in  the  tube  varied  from  a 
few  hundredths  of  a  volt  for  sodium  to  several 
-thousands  for  barium ;  the  duration  of  emission 
depends  on  the  metal  and  varied  from  3  to  10  hrs. 
The  colour  of  the  discharge  indicates  that  the  atoms 
carry  only  a  single  charge.  Apart  from  the  metal 
under  examination  the  spectrograms  show  faintly 
only  hydrogen  rays  and  a  band  spectrum  due  to  the 
lubricants.  C.  A.  Silberrad. 

Behaviour  of  electrons  in  magnetic  fields. 
V.  A.  Bailey  (Phil.  Mag.,  1930,  [vii],  9,  560—567, 
625 — 628). — A  new  method  for  measuring  the  drift 
velocity  of  electrons  in  gases  in  uniform  electric 
fields  has  been  devised ;  it  can  be  employed  even  in 
the  presence  of  negative  ions.  Use  is  made  of  the 
reduction  of  the  divergence  of  an  electronic  stream, 
which  occurs  when  a  uniform  magnetic  field  is  applied 
in  the  same  direction  as  the  electric  field.  The 
method  has  been  tested  by  means  of  hydrogen  and  is 
found  to  be  satisfactory. 

Four  additional  variations  of  the  met  hod  of  applying 
the  experimental  results  are  described.  M.  S.  Burr. 

Dissociation  of  the  atoms  of  metals  into  ions 
and  electrons,  and  the  osmotic  theory  of  the 
origin  of  the  electric  current.  L.  Pisarshevski 
(J.  Chim.  phvs.,  1930,  27,  98 — 117). — Theoretical. 
The  author  considers  that  in  solid  metals  there  is  an 
equilibrium  between  atoms,  ions,  and  electrons, 
analogous  to  the  electrolytic  dissociation  of  salts,  and 
in  the  light  of  this  theory  discusses  the  mechanism  of 
galvanic  action.  C.  W.  Gibby. 

Absorption  coefficient  for  slow  electrons  in 
cadmium  and  zinc  vapours.  R.  B.  Brode 
(Physical  Rev.,  1930,  [ii],  35,  504 — 508). — Using  the 
apparatus  previously  described  for  mercury  (cf.  A., 
1929,  1123)  the  variation  with  the  electron  velocity 
of  the  absorption  coefficient  a  or  the  effective  collision 
cross-section  was  measured  in  the  vapours  of  cadmium 
and  zinc.  The  curves  found  were  similar  to  those  for 
mercury'.  The  magnitudes  of  the  maxima  for  a  are 
of  the  order  :  cadmium  130,  zinc  75,  mercury  60. 

N.  M.  Bligh. 

Energy  exchange  within  molecules  and  between 
molecules  by  collision.  O.  K.  Rice  (Z.  physikal. 
Chem.,  1930,  B,  7,  226 — 233). — Theoretical.  It  has 
been  observed  that  the  reaction  velocities  of  decom¬ 
position  of  several  ethers  and  of  propaldehyde,  which 
decompose  unimolccularly  in  the  gaseous  state, 
decrease  at  higher  pressures  to  a  greater  extent  than 
is  to  be  expected  theoretically.  The  velocity  of 
activation  by  shock  is,  therefore,  not  so  great  as  might 
be  supposed  for  such  complicated  molecules.  Two 
explanations  are  suggested.  Either  the  energy  ex¬ 
change  within  the  molecule  is  limited  to  a  small 
portion,  so  that  it  behaves  as  a  smaller  molecule,  or 
the  energy  exchange  between  molecules  due  to  shock 
is  relatively  small.  The  fact  that  hy’drogen  has 
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approximately  the  same  activation  efficiency  as 
organic  molecules  seems  to  support  the  former  view. 
Various  theoretical  considerations  in  relation  to 
energy  exchange  arc  discussed  and  it  is  shown  that,  if 
the  first  suggestion  is  correct,  the  specific  reaction 
velocity  at  high  pressures  should  bo  independent  of 
pressure,  should  decrease  at  somewhat  lower  pres¬ 
sures,  and,  at  still  lower  pressures,  should  again  attain 
a  constant  but  smaller  value.  M.  S.  Burr. 

Effect  of  water  vapour  on  diffusion  coefficients 
and  mobilities  of  ions  in  air.  J.  J.  Nolan  and 
T.  E.  Nevin  (Proc.  Roy.  Soc.,  1930,  A,  127,  155— 
174). — The  variation  of  the  diffusion  coefficient  of 
ions  in  air  with  the  water-vapour  content  lias  been 
studied  by  Townsend’s  method,  and  found  to  be  of  a 
totally  different  character  from  what  might  have 
been  expected  from  Tyndall  and  Grindlcy’s  mobility 
observations  (cf.  A.,  1926,  219),  the  values  for  ions  of 
both  signs  exhibiting  a  periodic  variation  with  the 
vapour  pressure.  This  result  is  verified  by  deter¬ 
minations  of  the  variation  of  the  sum  of  the  mobilities 
of  positive  and  negative  ions,  derived  from  conduc¬ 
tivity  observations  in  weak  fields.  The  Rutherford- 
Child  surface  ionisation  method  of  measuring  the 
positive  and  negative  mobilities  separately  in  fields  of 
different  strengths  provides  further  confirmation. 
An  increase  in  the  field  strength  from  1  to  1*4  volts 
per  cm.  causes  the  periodic  variation  to.  disappear, 
and  in  higher  fields  the  mobility  varies  in  the  manner 
observed  by  Tyndall  and  Grindlcy  (loc.  cit.).  Using 
the  Ruthcrford-Franck  alternating-field  method,  with 
an  apparatus  of  the  type  described  by  Nolan  (A., 
1924,  ii,  601),  results  arc  obtained  which  confirm  tho 
observation?  of  previous  investigators  for  both 
positive  and  negative  ions.  Over  a  wide  range  of 
humidity,  water  vapour  has  no  effect  on  the  positive 
mobility,  but  below  a  vapour  pressure  of  OS  mm. 
the  value  rises  rapidly,  reaching  1-65  cm./scc.  per 
volt/cm.  in  drj"  air.  The  ionic  recombination  coeffi¬ 
cient  is  shown  to  vary  considerably  with  the  humidity 
aiid  has  a  maximum  value,  about  four  times  that  in 
dry  air,  at  a  vapour  pressure  of  4  mm. 

L.  L.  Bircumshaw. 

Ions  produced  by  discharges  at  liquid  surfaces. 
J.  Zeleny  (Nature,  1930, 125, 706). — Electric  transfer 
is  effected  by  liquid  droplets  only  in  certain  cases  (cf. 
Nolan  and  O’Keeffe,  this  vol.,  269). 

L.  S.  Theobald. 

Effect  o!  end  losses  on  the  characteristics  of 
filaments  of  tungsten  and  other  materials.  I. 
Langmuir,  S.  MacLane,  and  (Miss)  K.  B.  Blodgett 
(Physical  Rev.,  1930,  [ii],  35,  47S — 503). — Tables  and 
formulas  arc  deduced  for  the  calculation  of  the  effect 
of' the  leads  on  the  properties  of  any  long  tungsten 
filament  for  which  the  current  and  diameter  are 
known.  The  theory  is  extended  to  the  cases  of 
filaments  in  gases,  filaments  of  other  materials,  and 
short  filaments  to  which  the  first  results  do  not  apply. 

N.  M.  Bligh. 

Recombinations  of  electrons  and  positive  ions 
in  the  upper  atmosphere.  T.  L.  Eckersley 
(Nature,  1930,  125,  669— 670).— The  value  of  the 
recombination  coefficient  of  electrons  and  ions  is 
approximately  S-76X10-11  cm.2/sec.  and  the  distance 


to  which  the  electron  must  approach  a  positive  ion 
in  order  to  bo  captured  is  of  the  magnitude  l-4xl04 
cm.  The  mean  free  life  of  an  electron  between 
ionisation  and  recombination  is  about  5  hrs. 

L.  S.  Theobald. 

Relativistic  electron.  R.  Zaycoff  (Z.  Physik, 
1930,  61,  395 — 110). — Mathematical.  A  theory  for 
the  explanation  of  the  equilibrium  of  the  electron  is 
proposed.  A.  J.  Mek. 

Direct  evidence  for  the  formation  of  ions  by  an 
ion  stream.  H.  Kallmann  and  B.  Rosen  (Nntur- 
wiss.,  1930,  18,  355). — A  stream  of  ions  was  passed 
between  tho  poles  of  an  analysing  magnet  and  then 
near  to  a  wire  electrode.  This  electrode  can  collect 
only  slowly  moving  ions,  i.c.,  ions  not  in  the  original 
stream.  Ions  were  collected  on  the  electrode  when 
ionised  nitrogen  molecules  traversed  nitrogen  mole¬ 
cules,  and  when  ionised  argon  atoms  traversed  argon 
atoms,  but  not  when  ionised  nitrogen  atoms  traversed 
nitrogen  molecules.  This  agrees  with  deductions 
from  experiments  on  the  selective  absorption  of 
streaming  ions  (this  vol.,  16).  A.  B.  D.  Cassie. 

Sorption  and  chemical  reactions  in  atomic 
rays.  M.  Lancuoki  (Bull.  Acad.  Polonaise,  1930, 
A,  20 — 29).— A  study  has  been  made  of  the  close 
relationship  which  exists  between  the  absorption  of 
nitrogen  in  an  electrical  discharge  tube,  using  iron  or 
aluminium  electrodes,  and  tho  disintegration  of  these 
metals.  The  amounts  of  nitrogen  absorbed  and  of 
iron  disintegrated  are  cquiatomic  and  depend  on  the 
gas  pressure,  tho  cathodo  fall,  the  current  density, 
and  the  temperature  of  the  cathode.  If  the  cathode 
bo  constructed  of  iron  nitride,  the  latter  is  dis¬ 
integrated  without  absorption  of  nitrogen.  The  iron 
nitride  formed  by  this  process  is  not  ferro-magnetic. 

J.  W.  Smith 

Masses  of  the  proton  and  electron.  H.  T- 
Flint  (Proc.  Physical  Soc.,  1930,  42,  239— 244). —A 
principle  of  minimum  proper  time  has  been  proposed, 
which  states  that  in  association  with  the  electron  and 
proton  no  proper  time  less  than  7t/m0ca  and  hjMtf1, 
respectively,  will  be  observed.  It  has  also  been 
deduced  by  Fiirth  (cf.  A.,  1929,  1123)  with  the  help 
of  Heisenberg’s  uncertainty  principle,  and  is  here 
applied  to  the  deduction  of  an  equation  for  the  rat10 
of  the  masses  of  the  proton  and  electron.  Tho  result 
is  in  agreement  with  the  experimental  value.  Tb® 
possibility  of  explaining  tho  asymmetry  with  regard 
to  mass  of  the  proton  and  electron  by  a  difference  in 
the  metric  of  space  in  the  tv'o  cases  is  discussed. 

N.  M.  BiicH. 

Frequency  of  occurrence  of  the  disintegrative 
synthesis  of  oxygen  17  from  nitrogen  14  ana 
helium.  W.  D.  Harkins  and  A.  E.  Scut® 
(Physical  Rev.,  1930,  [ii],  35,  809—813;  cf.  A.,  1927- 
183). — Using  a  modified  Wilson-Shimizu  apparatus 
39,000  photographs  wure  taken  of  the  tracks  ,D 
nitrogen  of  a-rays  from  thorium -C  and  -G  ■  T"’ 
disintegrative  syntheses  were  obtained  of  oxygen  0 
mass  17  and  isotopic  number  1  by  the  attachment  0 
the  a-particle  in  each  case  to  the  nucleus  of  a  nitrogen 
atom,  in  general  one  of  mass  14  and  isotopic  nunit>e 
0.  The  number  of  disintegrative  syntheses  P® 
million  a-tracks  is  8.  The  abundance  of  the  differ®1 
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atomic  species  of  oxygen  and  nitrogen  in  the  earth’s 
crust  is  tabulated,  and  the  mechanism  of  their  form¬ 
ation  is  discussed.  Isotope  17  is  less  abundant  and 
less  stable  than  isotope  18.  N.  M.  Bugh. 

Supposed  transmutation  of  lead  effected  by 
sunlight.  N.  V.  Karpen  (Bull.  Acad.  Sci.  Roumaine, 
1929,  12,  [7 — 10],  60). — The  previous  statement,  of 
JIaracineanu  (cf.  this  vol.,  270)  as  to  the  transmutation 
of  lead  into  gold,  mercury,  and  helium  under  the 
influence  of  solar  rays  is  refuted.  H.  F.  Harwood. 

Ranges  of  a-particles.  G.  I.  Harper  and  E. 
Salaman  (Proc.  Roy.  Soc.,  1930,  A,  127,  175— 185). — 
The  extrapolated  ranges  have  been  measured  for 
a-particles  from  radium-G1',  thorium-G'  and  -C',  and 
polonium  in  air,  oxygen,  nitrogen,  argon,  and  hydro¬ 
gen,  only  the  portion  of  the  Bragg  curve  from  the 
maximum  to  the  end  of  the  range  being  experi¬ 
mentally  determined.  To  obtain  this  portion  of  the 
Bragg  curve  the  distance  of  the  source  from  the 
ionisation  chamber  was  varied,  the  -pressure  being 
kept  constant  during  one  set  of  observations.  Whilst 
the  results  for  polonium  agree  well  with  those  of 
Curie  (A.,  1925,  ii,  834),  Joliot  and  Onoda  (A.,  1928, 
1069),  and  Onoda  (A.,  1928,  1169),  the  ranges  in  air 
found  for  thorium-G1',  radium-G1',  and  thorium-G  arc 
all  smaller  than  those  previously  obtained.  Tho 
deviation  is  greatest  for  the  particles  from  thorium-G’, 
and  appears  to  bo  definitely  outside  the  range  of 
experimental  error.  In  the  case  of  argon  and  hydrogen 
the  ranges  agree  with  those  calculated  from  the 
stopping  powers  obtained  by  Gurney  (A.,  1925,  ii, 
256).  The  values  for  the  ranges,  calculated  from  the 
initial  velocities  of  the  a-particles  measured  by  Briggs 
(A.,  1927,  393)  and  Lawrence  (A.,  1929,  370),  arc 
not  in  agreement  with  the  observed  values.  It  is 
shown  that  the  theory  of  Gaunt  of  the  stopping  power 
of  the  hydrogen  atom  (A.,  1927,  606)  can  be  extended 
to  the  case  of  molecular  hydrogen  if  a  new  value  of 
the  ratio  of  j'  to  w',  (l-20±0-02)xl0-16,  is  used. 

L.  L.  Bircumshaw. 

Range  of  the  a-particle  of  thorium.  J.  L. 
Nickerson  (Trans.  Nova  Scotian  Inst.  Sci.,  1930, 17, 
172 — 174).— Using  Wilson’s  chamber  method  a  value 
of  2-75rb0-l  cm.  has  been  obtained  for  the  range  of 
the  a-particle  from  thorium.  J.  W.  Smith. 

Distribution  in  time  of  the  scintillations  pro¬ 
duced  by  the  a-particles  from  a  weak  source.  N. 
Feather  (Physical  Rev.,  1930,  [ii],  35,  705—716).— 
Evidence  has  been  found  that  at  high  concentrations 
(of.  Kutzner,  A.,  1927,  1003)  and  at  very  low  temper¬ 
atures  (cf.  Pokrowski,  this  vol.,  9)  radioactive  dis¬ 
integration  may  depart  slightly  from  a  perfectly 
time-random  process.  Using  gold  leaf  which  had 
been  exposed  to  radon  as  a  weak  source  of  polonium 
the  record  of  more  than  10,000  scintillations  produced 
by  a-particles  was  obtained  and  analysed.  There 
'vas  no  evidence  against  the  validity  of  the  Marsden- 
Barratt  distribution  formula  under  these  conditions, 
the  effect  of  intense  y- radiation  on  the  rate  of  dis¬ 
integration  in  a  weak  source  was  investigated,  with 
negative  results  (cf.  Pokrowski,  this  vol.,  393). 

N.  M.  Bugh. 

^determinancy  of  the  energy  of  primary 
“-particles  and  induced  71-particles.  E.  Guth 


and  T.  Sexl  (Naturwiss.,  1930,  18,  183 — 184). — A 
theoretical  discussion  of  the  energy  of  primary 
{3-particles  and  induced  77-particles.  R.  W.  Lunt. 

Absorption  of  fi-rays.  J.  A.  Chalmers  (Proc. 
Camb.  Phil.  Soc.,  1930,  26,  252 — 257). — The  absorp¬ 
tion  curve  for  {3-rays  is  calculated  on  the  assumption 
that  absorption  by  a  larger  thickness  of  matter  is  the 
sum  of  the  absorptions  by  a  series  of  thinner  sheets 
(each  of  thickness  0-0001  g./cm.2).  The  conditions 
assumed  are  those  in  Schonland’s  experiments  (Proc. 
Roy.  Soc.,  1925,  A,  108,  187),  where  fi-rays  of  velocity 
0-52  of  that  of  light  were  incident  normally  on  alum¬ 
inium.  Scattering  is  deemed  to  occur  at  the  centre  of 
each  sheet,  and  the  beam  unabsorbed  after  passing 
through  a  sheet  is  grouped  into  “  direction-groups,” 
rays  travelling  at  inclinations  of  0 — 30°,  30 — 60°,  etc. 
to  tho  original  direction  being  treated  as  travelling  at 
inclinations  of  15°,  45°,  etc.  thereto.  The  rays  in 
each  such  group  are  grouped  into  “  velocity-groups  ”  of 
|3  =1  0-52—0-51,  0-51—0-50,  etc.  The  results  are  in 
substantial  agreement  with  experiment  (cf .  Schonland, 
loc.  cit. ;  Eddy,  A.,  1929,  234),  and  imply  that  loss  of 
velocity  and  scattering  are  sufficient  to  explain  the 
phenomena  of  absorption.  C.  A.  Silberrad. 

Complexity  of  nitrogen.  A.  Smits  and  J.  de 
Gruyter  (Proc.  K.  Akad.  Wetcnsch.  Amsterdam, 
1930,  33,  86—95,  and  Physikal.  Z.,  1930,  31,  435— 
440). — A  confirmation  of  the  prediction  on  the  ground 
of  quantum  mechanics  that  nitrogen  should  exhibit 
molecular  complexity  has  been  obtained  from  a  study 
of  the  vapour  pressure  of  nitrogen  at  its  b.  p.  It  was 
found  that  a  rapidly  boiled-off  portion  of  the  nitrogen 
had  a  vapour  pressure  0-1  mm.  higher  than  the  bulk  of 
the  liquid,  and  that  this  elevated  pressure  fell  in  the 
course  of  a  few  minutes  to  the  normal  value.  This 
difference  in  vapour  pressure  would  correspond  with 
a  difference  in  b.  p.  of  about  0-025°,  which  is  a  value 
greater  than  can  be  attributed  to  experimental  error. 
Three  possible  types  of  (T,  X)  diagrams  for  nitrogen 
arc  discussed.  F.  G.  Tryhorn. 

Exit  gas  from  an  ammonia  discharge  tube. 
G.  I.  Lavtn  and  J.  R.  Bates  (Nature,  1930,  125, 
709).— After  passage  through  a  discharge  tube, 
ammonia  contains  a  gas  which  reduces  cupric  oxide 
and  a  zinc  oxide-chromium  oxide  catalyst.  Small 
solid  particles  become  incandescent.  Solid  ammonia 
condensed  in  liquid  air  at  1-5  m.  from  the  dis¬ 
charge  tube  gives  an  intense  bluish-green  glow 
when  the  active  gas  is  passed  over  it.  '  The  glow  is 
not  affected  by  the  introduction  of  zinc  catalyst  in 
the  gas  stream  nor  is  it  produced  by  the  passage  of 
active  nitrogen  over  solid  ammonia.  The  presence  of 
atomic  hydrogen  together  with  a  compound  of 
hydrogen  and  nitrogen,  possibly  NH  or  NH2,  in  the 
oxit  gas  from  an  ammonia  discharge  tube  appears 
likely.  L.  S.  Theobald. 

Charging  of  small  suspended  particles  in  the 
corona  discharge.  W.  Deutsch  (Ann.  Physik, 
1930,  [v],  4,  823 — 828;  cf.  Schweitzer,  this  vol., 
271). — Reference  is  made  to  theories  and  experiments 
published  before  those  of  Schweitzer,  with  special 
mention  of  gas  purification.  A.  J.  Mee. 
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Origin  of  the  chemical  elements.  S.  B.  Stone 
(J.  Physical  Chem.,  1930,  34,  821 — 841).— Theoretical. 
The  assumption  that  the  formation  of  atoms  results 
from  a  union  of  hydrogen  and  helium  nuclei  indicates 
(i)  an  upper  limit  of  340  for  atomic  weights,  (ii)  the 
concentration  of  matter  into  the  lighter  elements  and 
into  the  4 A’  type  of  atom,  (iii)  the  possibility  of  slight 
variations  in  any  one  given  type  of  atom,  suggesting 
the  existence  of  a  fine  structure  in  mass  spectrum 
lines,  and  explains  (iv)  the  evolution  of  the  radio¬ 
active  elements  on  thermodynamic  lines.  An  explan¬ 
ation  of  cosmic  rays  in  terms  of  a  kinetic  hypothesis 
is  developed  and  differs  from  that  of  Millikan  and 
Cameron  in  requiring  the  presence  of  a  large  quantity 
of  soft  radiation  in  the  helium  band  and  the  absence 
of  an  iron  band.  A  satisfactory  ionisation-depth 
curve  has  been  constructed.  A  magnetic  hypothesis 
of  the  mechanism  of  atomic  formation  is  suggested. 

L.  S.  Theobald. 

Theory  of  the  interaction  of  field  and  matter. 
J.  R.  Oppenheimer  (Physical  Rev.,  1930,  [ii],  35, 
461 — 477) . — Mathematical .  A  method  is  developed 
for  the  systematic  integration  of  the  relativistic 
wave  equations  for  the  coupling  of  electrons  and 
protons  with  each  other  and  with  the  electromagnetic 
field.  Since  the  present  theory  does  not  allow  the 
elimination  of  the  interaction  of  a  charge  with  its 
own  field  the  correct  values  for  the  energy  levels  and 
the  frequency  of  the  absorption  and  emission  lines 
of  an  atom  cannot  be  predicted.  N.  M.  Bligh. 

Possible  influence  of  the  mosaic  structure  of 
crystals  on  the  determination  of  Avogadro's 
number.  F.  Zwicky  (Proc.  Nat.  Acad.  Sci.,  1930, 
16,  211 — 215). — The  values  for  the  charge  of  the 
electron  as  found  by  Millikan’s  oil  drop  method  and 
Avogadro’s  number  deduced  therefrom  arc  lower 
by  0-4 — 0-7%  than  those  derived  from  absolute 
determinations  of  the  wave-lengths  of  X-rays.  This 
discrepancy  is  attributed  to  the  treatment  of  the 
crystal  lattice  as  a  uniform  instead  of  a  mosaic 
structure  (cf.  this  vol.,  139).  The  calculated  cor¬ 
rection  for  rock  salt  is  of  the  order  found  experi¬ 
mentally.  A  difference  should  be  found  in  the  wave¬ 
lengths  of  X-rays  measured  by  two  different  crystals. 
The  existence  of  surface  cracks  (cf.  A.,  1929,  630) 
should  have  no  effect.  N.  M.  Bligh. 

Equilibrium  between  matter  and  radiation. 
L.  S.  Kassel  (Physical  Rev.,  1930,  [ii],  35,  778—781 ; 
cf.  Zwicky,  A.,  1928,  1096).— Theoretical.  The 
equilibrium  concentration  of  electrons  and  protons, 
the  ratio  of  the  energy  in  the  form  of  matter  to  that 
in  the  form  of  radiation,  is  calculated  on  the  basis  of 
Dirac’s  theory  of  the  proton  (cf.  this  vol.,  271)  and 
is  found  to  be  of  the  order  of  magnitude  found  in 
previous  calculations.  N.  M.  Bligh. 

Wave  mechanics  and  homo-  and  hetero-polar 
compounds.  A.  T.  Williams  (Physikal.  Z.,  1930, 
31,  367 — 368).— Theoretical.  Polar  compounds  are 
explained  on  the  basis  of  wave  mechanics,  especially 
from  Kossel’s  point  of  view.  A.  J.  Mee. 

Nuclear  size  and  radiation  properties  of  non- 
metallic  bodies.  F.  Skatjpy  and  G.  Liebmann 
(Physikal.  Z,,  1930,  31,  373— 374).— The  effect  of 


nuclear  size  on  reflexion  and  absorption  and  emission 
of  radiation  was  determined.  A  curve  is  drawn 
showing  the  dependence  of  absorption  for  a  given 
wave-length  on  nuclear  size.  The  curve  reaches  a 
maximum  and  then  decreases  with  decreasing  nuclear 
size.  The  colour  of  powdered  crystals  depends  not 
only  on  the  absorption  index,  but  also  on  the  nuclear 
size  of  the  powder.  It  is  usually  brighter  for  a  powder 
than  for  a  compact  mineral.  A.  J.  Mee. 

Effect  of  hydrogen  and  water  on  radiation  from 
cyanogen-oxygen  flame.  K.  Tawada  (Nature,  j 
1930,  125,  705 — 706). — Previous  results  are  quoted 
(Garner  and  Tawada,  this  vol.,  263). 

L.  S.  Theobald. 

Emission  spectrum  of  benzene  in  the  region 
2500 — 3000  A.  J.  B.  Austin  and  I.  A.  Black 
(Physical  Rev.,  1930,  [ii],  35,  452—460 ;  cf.  McVicker 
and  others,  J.C.S.,  1923,  123,  642).— The  ultra-violet 
emission  band  spectrum  of  benzene  vapour,  excited 
by  a  Tesla  discharge,  was  photographed  and  the 
wave-lengths  of  more  than  100  bands  between  2400 
and  3000  A.  were  measured.  Equations  are  given  to 
represent  all  the  main  bands.  Evidence  is  presented 
that  the  bands  are  due  to  benzene  and  not  to  decom¬ 
position  products,  and  the  applicability  of  the  data  to 
spectroscopic  analysis  is  discussed.  N.  INI.  Bligh, 

Absorption  spectrum  of  chlorine  monoxide, 

C.  F.  Goodeve  and  J.  I.  Wallace  (Trans.  Faraday 
Soc.,  1930,  26,  254 — 260). — The  extinction  coefficient- 
frequency  curve  (2284 — 6200  A.)  of  chlorine  monoxide 
prepared  by  passing  chlorine  and  air  through  a 
reaction  vessel  containing  equal  weights  of  mercuric 
oxide  and  sand  at  9°  shows  three  regions,  viz.,  a 
rapid  rise  in  absorption  from  16,000  to  a  constant 
value  at  about  20,000  cm.-1;  a  further  rise  to  a 
maximum  at  23,600  cm.-1  with  a  slight  irregularity  at 
21,000  cm.-1 ;  and  a  high  double  maximum  at  35,000 
and  :  39,000  cm.-1  Thermochemical  evidence  sup¬ 
ports  the  interpretation  of  these  regions  as  due  to 
dissociation  into  (1)  Cl2+0,  (2)  C10+C1,  and  (3) 
Cl+Cl+O,  respectively.  Photochemical  evidence 
supports  the  formation  of  “  chloric  oxide  ”  (CIO)  as  an 
appreciably  stable  compound,  and  in  this  connexion 
the  predissoeiation  absorption  and  series  convergence 
limit  of  chlorine  dioxide  are  also  discussed. 

J.  Grast. 

Absorption  spectrum  of  selenium  dioxide.  S.  F. 
Evans  (Nature,  1930, 125,  528).— A  banded  structure 
for  selenium  dioxide  extending  over  the  range  3840 
5740  A.  has  been  observed  between  250°  and  400°. 

L.  S.  Theobald. 

Absorption  spectra  of  salt  solutions.  11- 
Absorption  spectra  due  to  oxyacidic  anions- 
III.  Absorption  spectra  due  to  cations.  S.  K-ATO 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1930, 13,  * 
7—21,  49—58;  cf.  this  vol.,  519).— II.  The  oxyacidic  | 
anions  are  classified  into  two  groups  according  w 
differences  in  the  absorption  spectra  which  are  du 
to  changes  in  valency.  The  first  group  contain 
those  anions  which  give  a  general  absorption  edge  0  ^ 
the  comparatively  more  refrangible  side.  If  tlies 
are  reduced  to  their  oxyacids  containing  the  sam 
elements  but  with  lower  valency,  no  selective  absorp¬ 
tion  occurs  in  the  visible  and  infra-red  regions,  and  t  ; 
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edge  of  the  general  absorption  is  displaced  towards  the 
longer  wave-lengths.  The  elements  combined  with 
oxygen  in  these  oxyacidic  anions  occur  in  the  sub¬ 
groups  in  the  periodic  system  and  change  their 
valency  by  two  units  on  reduction.  The  following 
conclusions  have  been  reached  after  a  study  of  the 
absorption  spectra.  The  degree  of  stability  of  the 
oxyacidic  anions  containing  the  elements  at  their 
maximum  valency  as  well  as  that  of  the  reduced 
oxyacidic  anions  decreases  with  the  increasing  atomic 
number  of  the  element.  The  anions  containing  the 
elements  at  their  maximum  valency  are  more  stable 
in  solution  than  the  reduced  ions.  Throughout,  the 
absorption  due  to  the  anions  depends  on  the  valency 
of  the  elements  combined  with  oxygen  in  them.  In 
the  second  group  are  placed  those  oxyacidic  anions 
which  give  the  general  absorption  edge  on  the  relatively 
less  refrangible  side.  When  these  are  reduced  there 
appear  selective  absorption  spectra  in  the  visible  and 
infra-red  regions,  and  the  general  absorption  edge  is 
displaced  towards  the  shorter  wave-lengths.  In  these 
eases  the  elements  combined  with  oxygen  in  the 
anions  on  reduction  change  their  valencies  only  by 
one  unit.  These  anions  are  less  stable  in  solution 
than  those  in  the  first  clpss.  Compounds  containing 
an  element  of  higher  valency  are  more  difficult  to 
convert  into  those  containing  the  same  element  at  a 
lower  valency  and  in  these  compounds  the  wave¬ 
length  of  the  absorption  edge  shifts  to  the  shorter- 
wave  side. 

III.  Cations  which  give  selective  absorption  spectra 
in  the  visible  and  infra-red  regions  are  discussed.  In 
the  majority  of  cases  the  absorption  due  to  cations  is 
due  to  the  change  of  electron  spins  in  the  outside 
incomplete  cZ-shell,  the  transition  taking  place  between 
the  normal  state  and  the  next  higher  energy  levels  of 
atom-ions.  The  effect  of  surrounding  atoms  and 
molecules  on  the  selective  absorption  is  discussed. 
The  smaller  are  the  selective  absorption  frequencies 
the  more  stable  are  the  ions.  A.  J.  Mee. 

Ultra-violet  absorption  of  inorganic  salt  solu¬ 
tions.  II.  Absorption  of  alkaline-earth  halides. 
J.  von  Koczkas  (Z.  Physik,  1930,  61,  545—547).— 
Aqueous  solutions  of  the  chlorides  of  calcium,  stron¬ 
tium,  and  barium  exhibit  a  selective  absorption 
band  in  the  middle  ultra-violet  region  with  the  centres 
of  each  band  at  approximately  the  same  place  (this 
vol.,  132).  An  examination  of  aqueous  solutions  of 
bromides  and  iodides  of  these  metals  revealed  no 
absorption  maximum  corresponding  with  that  obtained 
with  the  chlorides,  but  the  absorption  curves  indicate 
the  existence  of  an  absorption  maximum  outside  the 
measurable  spectral  range.  The  amount  of  the  ultra¬ 
violet  absorption  increases  with  increasing  at.  wt. — 
Ba>Sr>Ca  and  I>Br>Cl — in  agreement  with 
Muller’s  results  for  aqueous  solutions  of  alkali  halides 
(A.,  1927,  185).  W.  It.  Angus. 

Light  absorption  and  constitution  of  complex 
salts.  II.  Aliphatic  amino-acids  and  inner 
!  complex  salts  of  copper.  H.  Ley  and  F.-Van- 
j  heidf.n  (Z.  anorg.  Chem.,  1930,  188,  240— 25S;  cf. 

I  A.,  1927,  1009). — A  continuation  of  previous  work. 
|  The  molar  extinctions  of  the  copper  salts  of  amino- 
;  acetic,  a-aminopropionic,  piperidinoacetie,  picolinic, 


and  ap-diaminopropionic  acids  have  been  determined. 
When  concentrated  ammonia  solution  is  present  there 
is  evidence,  especially  in  the  case  of  piperidinoacetie 
acid,  that  the  anion  of  the  complex  salt  is  eliminated 
with  formation  of  the  tetramminecopper  cation. 
The  extent  to  -which  a  similar  action  occurs  in  the 
other  compounds  studied  has  been  investigated  by 
measuring  their  electrical  conductivity  in  the  presence 
of  varying  concentrations  of  ammonia.  a(3-Diamino- 
propionic  acid  has  been  separately  studied,  and  its 
acid  and  first  and  second  basic  ionisation  constants 
have  been  determined  to  be  3-4  x  10*8  and  1-9  X  10  ls, 
respectively.  F.  L.  Usher. 

Absorption  spectra  in  the  vapour  state  of 
methyl  halides  and  other  methyl  compounds  in 
the  ultra-violet  and  Schumann  region.  G.  Herz- 
berg  and  G.  Schelbe  (Z.  physikal.  Chem.,  1930,  B,  7, 
390 — 406). — The  interpretation  of  the  observations 
previously  recorded  (this  vol.,  10)  is  discussed.  The 
continuous  absorption  bands  are  attributed  to  dis¬ 
sociation  of  the  molecule  into  the  methyl  group  and 
either  a  halogen,  hydroxyl,  or  cyanide  group,  one 
roduct  of  dissociation  being  excited,  whereas  the 
iscontinuous  bands  are  considered  to  indicate 
transition  into  several  excited  electronic  states,  1090 
and  1080  cm.-1  being  principal  vibration  frequencies 
in  the  first  and  second  states,  respectively,  of  methyl 
iodide.  It.  Cuthill. 

Absorption  of  agar-agar  and  Conoj>hallus 
Iionjak  in  the  ultra-violet  region.  S.  Dote  and 
T.  Shidei  (Japan.  J.  Phys.,  1929,  5,  157 — 160). — 
With  the  view  of  providing  a  film  for  photographic 
plates  more  transparent  than  gelatin  to  short  wave¬ 
length  ultra-violet  rays,  the  absorption  of  films  and 
solutions  of  agar-agar  and  Conophalhis  Konjak,  and 
of  commercial  viscose  fihn  was  photographed,  and 
absorption  curves  were  constructed.  The  films  were 
more  transparent  than  the  corresponding  solutions, 
which  were  themselves  more  transparent  than  gelatin, 
especially  in  the  extreme  ultra-violet. 

N.  M.  Bligii. 

The  asymmetrical  rotator  and  its  infra-red 
spectrum.  C.  R.  Bailey,  A.  B.  D.  Cassie,  and 
W.  R.  Angus  (Trans.  Faraday  Soc.,  1930,  26,  197 — 
202). — Liitgemeier’s  expressions  (A.,  1926,  991)  for 
the  energy  of  an  asymmetrical  rotator  when  spinning 
(i)  about  its  axis  of  least  inertia,  and  (ii)  about  its 
axis  of  greatest  inertia  are  used  to  predict  line  separ¬ 
ations  in  the  vibrational-rotational  spectra  of  asym¬ 
metrical  molecules.  There  are  two  distinct  sets  of 
line  separations,  depending  on  the  distribution  of  the 
total  angular  momentum  between  the  spin  and 
preeessional  momenta.  A.  B.  D.  Cassie. 

Infra-red  spectrum  of  water  vapour.  C.  R. 
Bailey  (Trans.  Faraday  Soc.,  1930,  26,  203—211).— 
Present  data  on  the  infra-red  spectrum  of  water 
vapour  are  resolved  as  far  as  possible,  and  the  appro¬ 
priate  line  separations  are  determined.  Approximate 
values  for  the  moments  of  inertia  of  the  water  molecule 
are  used  to  calculate  second  order  parameters  in  the 
formulae  (cf.  preceding  abstract)  for  rotational  line 
separations.  The  observed  values  of  the  separations, 
when  inserted  in  these  formula?.,  then  give  corrected 
values  for  the  moments  of  inertia,  viz.,  2-91,  1-91  and 
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0-97  xlO'40  g.-cm.2  Two  fundamental  frequencies, 
1G07  cm."1  and  38G4  cm."1,  appear  sufficient  to  account 
for  the  vibrational-rotational  bands.  Molecular 
models  for  water  are  discussed ;  the  isosceles  triangle 
of  side  T07  X 10"3  cm.  and  of  angle  G4°  is  favoured. 

A.  B.  D.  Cassie. 

Spectroscopic  evidence  of  two  types  of 
ammonia  molecule.  J.  W.  Ellis  (Physical  Rev., 
1930,  [ii],  35,  595 — 599). — The  equation  for  the 
anliarmonie  frequencies  arising  from  vibratory  energy 
changes  in  ammonia  molecules  in  solution  (cf.  Badger 
and  Mceke,  A.,  1929,  13G3)  differs  from  that  for  the 
gas  (this  vol.,  521)  by  the  presence  of  a  constant  term 
and  a  larger  coefficient  for  the  ?i2  term.  The  wave¬ 
length  2-91G  (a  for  the  ammonia  solution  band  was 
confirmed  by  observations  on  a  solution  in  carbon 
tetrachloride.  The  constant  term  is  interpreted  as 
measuring  the  energy  required  to  change  the  molecule 
from  an  a-  to  a  (3 -form  of  greater  potential  energy, 
and  the  greater  coefficient,  indicating  a  more  rapid 
approach  of  the  energy  terms  towards  confluence,  is 
assumed  to  arise  from  the  proximity  of  the  molecules 
of  the  solvent.  The  existence  of  a  constant  in  the 
infra-red  formula  assists  the  interpretation  of  the 
Raman  spectrum  of  ammonia,  liquid  and  in  solution. 

N.  M.  Bligh. 

Near  infra-red  absorption  spectrum  of  calcite. 
J.  W.  Ellis  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  315 — 
320). — Sections  of  crystals,  thicker  than  those  used 
by  previous  investigators,  have  been  examined  with 
a  registering  spectrograph  and  three  new  bands  have 
been  found  at  1*65,  1-5G,  and  1-47  g.  These  bands 
have  a  doublet  structure.  The  doublet  structure  of 
a  number  of  bands  previously  reported  has  been 
definitely  established.  The  influence  of  plane-polar¬ 
ised  light  on  the  bands  is  discussed ;  it  was  found 
that  all  the  bands  disappear  almost  entirely  when  the 
light  is  nearly  completely  plane-polarised  at  right 
angles  to  the  optic  axis.  Tho  bands  observed  by 
infra-red  and  Raman  methods  are  tabulated  and 
arranged  as  combinations  of  three  fundamental 
frequencies.  (Cf.  Schaefer  and  others,  A.,  1927,  5.) 

W.  R.  Angus. 

Infra-red  absorption  of  some  organic  liquids. 
E.  K.  Plyler  and  T.  Burdine  (Physical  Rev.,  1930, 
[ii],  35,  605 — G12). — With  the  object  of  tracing 
similarities  in  the  near  infra-red  absorption  bands  of 
organic  liquids  of  different  types,  investigations  of 
bands  in  the  region  1 — 8  |i  were  made  on  methyl, 
ethyl,  propyl,  butyl,  isopropyl,  isoamyl,  and  isobutyl 
alcohols  (cf.  Sappcnfield,  A.,  1929,  23G),  o-  and 
m-nitrotoluene,  methyl  and  ethyl  sulphate,  nitro- 
methane,  nitrobenzene,  and  ethyl  acetoacetate,  using 
the  method  previously  described  (cf.  A.,  1929,  1215). 
Percentage  transmission-wave-length  curves  for  each 
substance  are  given.  The  bands  in  the  region  1 — 
3  [i  are  classified  as  overtones  or  combination 
bands  of  the  assumed  fundamental  bands  for  the 
alcohols  at  about  3,  3-4,  G-8,  and  9-S  [a.  Intensity 
relations  are  discussed,  and  shown  to  be  in  general 
agreement  with  combinations  attributed  to  the 
different  bands.  Combinations  of  the  fundamentals 
at  3-4  and  6-8  [a  are  given  for  m-nitrotoluene,  methyl 
sulphate,  and  nitrometlmne.  It  is  suggested  that 
the  similarity  in  the  spectra  of  different  organic 


compounds  in  the  region  1 — 3  g.  is  due  to  the  com¬ 
binations  of  bands  having  fundamentals  at  3-3  and 
G-8  p.  common  to  these  compounds.  N.  M.  Bligh. 

Infra-red  spectrum  of  diamond  by  infra-red 
spectrometer  and  Raman  methods.  R.  Robert- 
son  and  J.  J.  Fox  (Nature,  1930,  125,  704).— The 
spectra  of  seven  diamonds  obtained  by  the  infra-red 
spectrometer  show  apparently  three  fundamental 
frequencies  and  one  combination  band ;  the  wave 
numbers  have  the  approximate  values  v1=1246, 
v2=208G,  v3— 2438,  and  v.2+vt=3353  cm."1  The 
spectrum  obtained  by  the  Raman  method  using  the 
lino  X  435S  shows  a  sharp  line  at  approximately 
A  4G29.  L.  S.  Theobald. 

Raman  effect  in  diamond.  C.  Ramaswamy 
(Nature,  1930,  125,  704).— The  mercury  lines  4046-6 
and  4358-3  A,  each  excite  a  single,  sharp,  and  intense 
Raman  line  in  the  diamond,  the  wave-number  shifts 
being  1331  cm."1  and  1333  cm.-1,  respectively.  A 
diffuse  band  at  4155  A,  is  also  shown. 

L.  S.  Theobald. 

Raman  effect  in  water.  I.  R.  Rao  (Nature, 
1930,  125,  GOO). — Pure  water  gives  diffuse  bands 
corresponding  with  the  wave-lengths  3-12,  2-93,  and 

2- 79  g.  In  solutions  of  electrolytes  these  bands 
become  sharper  with  increase  in  concentration.  The 

3- 12  (A  band  gradually'  diminishes  to  zero  intensity; 
the  2-79  (a  band,  which  is  weakest  in  pure  water, 
increases  in  intensity  with  concentration  until  it 
reaches  that  of  the  central  band,  which  is  the  strongest 
band  in  pure  water.  A  similar  behaviour  accom¬ 
panies  a.  rise  in  temperature.  With  ice,  the  band 
3-12  [a  is  stronger  in  intensity  than  in  pure  water, 
whilst  the  2-79  g  band  is  weaker  still. 

L.  S.  Theobald. 

Raman  spectra  of  some  compounds  containing 
tbe  SmO„  or  R04  group.  H.  Nisi  (Japan.  J.  Phys., 
1929,  5,  119— 137).— With  the  object  of  comparing 
with  the  known  infra-red  absorption  spectra,  of 
investigating  the  influence  of  the  R  atom  in  the  R04 
group  on  the  wave-number  shift,  and  of  studying  in 
various  concentrations  sulphuric  acid  and  its  deriv¬ 
atives,  the  Raman  spectra  of  a  number  of  compounds 
were  photographed,  using  Wood’s  arrangement  for 
liquids  (cf.  A.,  1928,  130G),  and  a  method  previously 
described  for  crystals  (cf.  A.,  1929,  742).  For  aqueous 
solutions  of  lithium,  sodium,  potassium,  ammonium, 
magnesium,  zinc,  and  cadmium  sulphates,  three 
diffuse  lines  and  an  intense  line  due  to  the  S04  group, 
corresponding  with  a  wave-number  shift  of  about 
980  cm."1,  were  found.  Gypsum  and  barytes  gave 
spectra  approximately  similar  to  those  of  the  sulphate 
solutions.  The  NH4  group  gave  a  characteristic 
band.  The  spectrum  of  potassium  hydrogen  sulphate 
solution  indicated  ions  in  successive  stages  of  dis¬ 
sociation  ;  the  wave-number  shifts  of  the  correspond¬ 
ing  lines  due  to  S03,  S04,  and  IIS04  groups  are  not 
equal.  Solutions  of  compounds  containing  the  ROa 
group  were  investigated,  where  R=Se,  Te,  Cr,  M°, 
W,  P,  As,  V,  I,  and  Cl,  and  showed  an  intense  line 
and  decreasing  shift  with  increase  in  the  atomic 
number  of  R,  but  an  increasing  shift  in  the  chromium 
group.  The  Raman  spectrum  of  sulphuric  a0111 
solution  showed  lines  due  to  HS04  and  S04  groups, 
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and  was  greatly  influenced  by  concentration ;  results 
for  the  line  due  to  the  S04  group  were  inconsistent 
with  those  from  infra-red  investigations.  The  spec¬ 
trum  of  chlorosulphonic  acid  resembles  that  of 
sulphuric  acid,  and  in  both  were  found  lines  corre¬ 
sponding  with  the  principal  infra-red  absorption 
maxima  for  gaseous  sulphur  dioxide;  a  preliminary 
study  on  the  polarisation  of  these  lines  is  given. 
Similarity  exists  between  the  Raman  spectra  of  sodium 
metabisulphite  and  dithionate  (cf .  Pringsheim  and 
Yost,  A.,  1929,  1362),  and  of  sodium  thiosulphate  and 
sulphate  solutions,  the  thiosulphate  being  regarded  as 
sulphate  in  which  one  atom  of  sulphur  replaces  an 
oxygen  atom,  and  of  potassium  pyrosulphate  and 
potassium  hydrogen  sulphate.  N,  M.  BLian. 

Raman  spectrum  of  crystalline  and  dissolved 
nitrates.  W.  Gerlach  (Naturwiss.,  1930, 18,  182). 
—In  lithium,  sodium,  and  potassium  nitrate  solutions 
the  separation  of  the  water  doublet  at  4655  A.  increases 
approximately  linearly  with  the  concentration,  whilst 
in  the  solutions  of  the  corresponding  chlorides  the 
doublet  disappears  .  with  increasing  concentration. 
The  same  doublet  appears  in  the  speotrum  of 
suspensions  of  the  finely-divided  salts.  New  lines 
are  reported  corresponding  with  Av=720  cm.-1,  X= 
13-9  g,  which,  it  is  thought,  may  be  identified  with 
the  nitric  acid  frequency  difference  Av=697  reported 
by  Carrelli,  Pringsheim,  and  Rosen  (cf.  A.,  1929, 
i  120).  .  R.  W.  Lunt. 

Raman  spectra  of  nitric  acid  and  aqueous 
solutions  of  certain  nitrates.  I.  Kishi  (Mem.  Coll. 
Sei.  Kyoto,  1930,  13,  163 — 167). — New'  Raman  lines 
|  were  .found  at  4259  A.  with  nitric  acid,  4496  and 
116G  A,  with  sodium  nitrate,  and  4566,  4495,  4259, 
1225,  and  4165  A.  with  ammonium  nitrate.  Raman 
lines  having  a  difference  of  1042  cm.-1  in  the  wave- 
number  were  found  for  all  nitrates  examined,  and 
other  lines  having  a  difference  of  700  cm.-1  in  the 
case  of  nitric  acid,  sodium,  potassium,  ammonium, 
cadmium,  and  lead  nitrates.  ,.  C.  J.  Smith  ells. 
Raman  effect  and  chemistry.  A.  Dadieu  and 
!■  w.  P.  Ivohlrausoh  (Ber.,  1930,  63,  [A],  251— 
-82;  cf.  A.,  1929,  866,  977;  Raman  and  Krishnan, 
“■i  1928,  1075;  Lahdsberg  and  Mandelstam,  ibid., 
J36,  1306).— The  incidence  of  the  effect  is  not.  re¬ 
stricted  to  liquids,  since  solids  and  gases  also  give 
displaced  lines.  The  number  and  position  of  the 
Kaman  lines  are,  -within  the  limits  of  accuracy  of 
Measurement,  independent  of  the  state  of  aggregation 
®u,  in  solution,  of  the  nature  of  the  solvent.  Changes 
~  temperature  influence  the  intensity  relationships, 
cut  not  the  position  of  the  lines  provided  that  alter- 
j  on  of  molecular  structure  is  not  induoed.  In  the 
lew  cases  examined,  the  lines  of  tho  same  spectrum 
|  uequently  exhibit  different  states  of  polarisation. 

A  modified  type  of  apparatus  is  described  and  the 
‘w.toan  spectra  of  about  70  compounds  (mainly 
organic)  have  been  determined.  Lines  occur  in  the 
sg*ou  above  v'=2S00  cm.-1  only  when  hydrogen 
'ion8  are  Prosenl  111  the  molecule  and  in  the  interval, 
; 99—2800  cm.-1  only  wdien  the  molecule  contains 
‘Ouble,  triple,  or  particularly  stable  linkings.  In 
general,  the  frequency  increases  w'ith  increasing 
rranesB  of  union  and  decreasing  mass  of  the  vibrating 


portions.:  Lines  characterised  by  great  permanence 
are  observed  to  occur  in  almost  the  same  positions 
in  spite  of  variations  in  the  molecule  as  a  wdiole  pro¬ 
vided  that  it  contains  a  definite  linking,  for  example, 
CIO  or  CIC.  These  vibrations  which  are  only  second¬ 
arily  influenced  by  the  structure  of  the  molecule  are 
termed  “  internal  vibrations  ”  and  their  permanence 
allows  them  to  be  recognised  readily  and  assigned  to 
definite  groups  in  the  molecule.  The  following  are 
described  in  detail.  All  compounds  containing  the 
aliphatic  OH  linking  exhibit  a  Raman  frequency  at 
about  v'=2930  cm.-1 ;  the  line  is  often  diffuse,  varies 
appreciably  in  position,  and  frequently  becomes 
divided  into  two  or  more  lines  but  it  is  not  shown 
by  compounds  from  which  this  group  is  absent.  All 
aromatic  hydrocarbons  and  their  derivatives  exhibit 
a  v'ell-defincd  line  at  v'=3050  cm.-1  which  is  generally 
remarkably  sharp  and  only  little  influenced  in  its 
position  by  neighbouring  substituents.  If  the  sub¬ 
stituent  contains  the  aliphatic  OH  linking  (toluene, 
xylene):  the  line  2930  also  appears;  unexpectedly, 
this  is  also  the  case  with  benzene.  The  ethylenic 
linking  causes  the  appearance  of  a  line  about  v'= 
1600  cm.-1  which  varies  very  little  in  position,  whereas 
for  the  acetylenic  linking  the  line  at  about  v'=1960 
cm.*1  is  characteristic.  Lor  the  CIO  linking  tho 
position  of  the  line  lies  between  1640  and  1730,  but 
is  Very  constant  for  analogously  constituted  com¬ 
pounds.  The.  influence  of  substituents  is  particularly 
marked  (see  later).  The  C:N  and  N02  groups  cause 
lines  at  about  v'=2200  and  1400  cm.-1,  respectively. 
Almost  w'itliout  exception,  compounds  in  which  at 
least  tw'o  hydrogen  atoms  are  attached  to  tho  same 
carbon  atom  exhibit  a  line  of  very  constant  frequency 
at  1440.  The  benzene  nucleus  is  characterised  by  a 
series  of  very  persistent  frequencies  at  604,  997,  1176, 
136S  ( ?),  a  double  line  at  1590,  and  the  aromatic  C'H 
line  at  3050.  Simple  substitution  has  little  influence 
on  the  position  of  the  lines,  whereas  double  substitu¬ 
tion  causes  fission  and  displacement  of  the  low'cr 
frequencies  without  greatly  affecting  the  higher 
frequencies.  It  does  not  appear  possible  at  present 
to  assign  a  definite  internal  vibration  to  the  G-halogen 
linking. 

Since  in  a  given  class  of  compound,  the  position 
of  the  lines  varies  relatively  slightly  with  the  different 
members,  it  follows  that  the  effect  is  due  to  vibrations 
of  the  same  masses  and  that  the  shift  of  the  lines  from 
compound  to  compound  is  due  to  slight  change  in  the 
firmness  of  union.  This  constitutive  influence  is 
considered  in  detail  with  respect  to  the  OH  and  OO 
linking.  In  the  case  of  compounds  containing  the 
acetyl  group,  the  second  substituent  has  a  loosening 
effect  in  the  sequence  OAlk<H<Alk<Ar<OH, 
w'hereas  with  the  constant  grouping  H*CO-  the 
sequence  is  Alk<OAlk<Ar<NH<OH.  With  re¬ 
spect  to  individual  compounds,  the  line  at  1310  cm.-1 
observed  with  nitric  acid  (about  60%)  and  sodium 
nitrite  but  not  with  nitrates  (cf.  Carrelli,  Pringsheim, 
and  Rosen,  A.,  1929,  120)  is  found  in  organic  nitro¬ 
compounds  and  therefore  the  presence  of  the  undis¬ 
sociated  molecule  HONO,  in  nitric  acid  is  regarded 
as  established.  The  frequency  at  2155  cm.-1  observed 
for  carbon  monoxide  by  Rasetti  (A.,  1929,  241)  is 
closely  allied  to  that  observed  for  the  NIN  and  CIC 
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linkings,  whereas  the  frequencies  of  the  double  linking 
lie  between  1500  and  1700  cm.-1 ;  the  structure  C:0 
appears  therefore  to  be  established.  For  benzene, 
the  Raman  spectra  support  the  Kckule  constitution 
(cf.  A.,  1929,  976).  For  allylthiocarbimide  the  con¬ 
stitution  CH2:GII-CH2-N<^  is  suggested. 

Attempts  are  made,  with  the  aid  of  definite  assump¬ 
tions  concerning  the  oscillation  process,  to  reduce  the 
observations  to  a  quantitative  basis.  The  connexion 
between  the  Raman  frequencies  and  infra-red  absorp¬ 
tion  spectra  and  energy  of  disruption  is  considered. 

H.  Wren. 

Raman  effect.  VI.  Raman  spectra  of  organic 
substances.  A.  Dadiku  and  K.  W.  F.  Kohl- 
rattsch  (Monatsh.,  1930,  55,  201 — 224). — The  Raman 
spectrum  of  acetone  has  been  repeated  (cf.  A.,  1929, 
866;  this  vol.,  14)  and  is  found  to  be  similar  to  that 
obtained  by  Dickinson  and  Dillon  (A.,  1929,  741). 
The  other  substances  investigated  are  zinc  acetate, 
acetonitrile,  w-butyl  bromide,  allyl  alcohol,  »n-dichloro- 
benzene,  diphenyl,  benzoic  acid,  methyl  and  ethyl 
benzoate,  ethyl  succinate,  malonate,  and  oxalate. 
Tables  of  Raman  frequencies  and  relative  intensities 
of  the  lines  are  given  for  each  substance.  The 
frequency  v=1440  cm.-1  is  assigned  to  the  OH  link¬ 
ing,  and  2246  cm.-1  to  the  C:N  linking;  the  C!C 
linking  is  characterised  by  a  line  at  1645  cm.-1,  whilst 
all  the  esters  give  lines  corresponding  with  the  char¬ 
acteristic  frequencies  of  the  CIO  linking.  The  simi¬ 
larity  in  the  spectra  of  derivatives  of  the  same  sub¬ 
stance  is  discussed  and  illustrated  by  the  derivatives 
of  acetic  acid  (esters  and  inorganic  salts)  and  by 
benzene  and  its  substitution  products.  The  relation 
between  chemical  binding  and  Raman  frequency  is 
discussed.  To  each  chemical  binding  is  assigned  a 
definite  frequency,  and  also  a  definite  value  of  a 
constant,  k,  which  is  given  by  'j=k\/A  /it,  where  v  is 
the  Raman  frequency  characteristic  of  the  linking, 
A  the  value  for  the  thermochemical  dissociation  of 
the  linking  expressed  in  kg.-cal./mol.,  and  it= 
jmi»i2/(j»1+»i2)  is  the  reduced  mass.  Results  obtained 
from  sixteen  linkings  are  collected  in  a  table.  The 
value  of  k  depends  on  the  type  of  the  linking,  thus 
H-H=293;  C-H=292;  H-C1=294;  O*H=300;  N*H= 
329;  00=326;  00=325;  0:0=352. 

W.  R.  Angus. 

Theory  of  polarisation  of  scattering  in  crystals. 
M.  Lkontovitsch  (Z.  Physik,  1930,  61,  548 — 556).— 
The  possible  theoretical  significance  of  the  results  of 
Cabannes  (A.,  1929,  378,  627)  and  Menzies  (ibid., 
1361)  on  the  polarisation  of  the  scattered  radiation  in 
quartz  and  calcite  is  discussed.  The  classical  tensor 
method  is  used.  A.  B.  D.  Cassie. 

Combination  scattering  in  absorption  and 
Fraunhofer  lines.  F.  Boryschanskaja  and  G. 
Landsberg  (Naturwiss.,  1930,  18,  183). — Combin¬ 
ation  scattering  has  hitherto  been  found  in  emission 
spectra  only.  If  the  exciting  radiation  is  a  con¬ 
tinuous  source  with  sharp  absorption  lines,  the 
scattered  light  should  show,  not  only  absorption  lines 
of  unmodified  frequency  v,  but  also  lines  of  frequency 
v— v\  where  v'  is  the  natural  frequency  of  the  scatter¬ 
ing  medium.  Such  “  false  ”  absorption  (combination) 


lines  corresponding  with  >.=21-5  (i  have  been  found  in 
quartz,  when  a  continuous  source  filtered  through  a 
neodymium-praseodymium  solution  so  as  to  produce 
a  band  is  passed  into  a  clear  quartz  crystal.  A 
similar  explanation  is  put  forward  for  the  weakest 
Fraunhofer  lines.  It  is  also  suggested  that  atmo¬ 
spheric  scattering  should  result  in  very  faint  Fraun¬ 
hofer  lines  close  to  the  true  lines,  but  these  have  not 
yet  been  observed.  J.  J.  Fox. 

Volume  light  effect  (longitudinal  scattering) 
for  light  rays  passing  through  different  media. 
J.  Plotnikov  and  L.  Splait  (Physikal.  Z.,  1930,  31, 
369 — 372).— The  expected  existence  of  a  longitudinal 
scattering  of  light  rays  on  passing  through  different 
media  is  proved  experimentally  for  long  and  short 
waves.  There  is  a  complicated  relationship  between 
the  -wave-length  and  the  molecular  size  of  the  medium. 
The  higher  is  the  mol.  wt.  of  the  medium  the  longer 
is  the  ivave-length  for  which  the  effect  can  be  observed. 
Three  spectral  ranges  were  used  which  were  obtained 
by  the  use  of  glass  filters  placed  in  front  of  a  carbon 
arc.  The  folio-wing  media  were  used  :  resin  (artificial 
and  natural),  gelatin,  collodion,  paraffin,  paraffin  oil, 
light  petroleum,  machine  oil,  glycerol,  ethyleneglycol, 
ethyl  alcohol,  methyl  alcohol,  water,  solutions  of 
alcohol  in  -water.  An  unusual  occurrence  was  noted 
■with  ethyl  alcohol ;  it  not  only  gave  a  strong  scatter¬ 
ing  effect  in  the  infra-red,  but  the  addition  of  one  drop 
of  alcohol  to  -water  was  sufficient  to  produce  this 
effect.  Many  substances  gave  dark  rings  of  different 
widths  and  intensities.  The  scattering  effect  caused 
no  polarisation  of  the  scattered  light.  A.  J.  Mee. 

Water  as  an  activator  of  luminescence.  J, 
Ewles  (Nature,  1930,  125,  706— 707).— Many  white 
substances  such  as  salts  or  silica,  when  wet,  show  a 
bright  blue  luminescence  when  irradiated  by  a  mer¬ 
cury-vapour  lamp  through  a  screen  excluding  the 
visible  region.  In  most  cases,  also,  there  is  a  transient 
phosphorescence.  The  intensity  of  the  luminescence 
varies  with  the  amount  of  water  present.  In  the 
case  of  lithium  fluoride,  two  optima,  corresponding 
with  the  existence  of  LiF,H,0  and  LiF,2H20,  are 
shown.  "  L.  S.  Theobald. 

Luminescence  from  solidified  gases  at  the 
temperature  of  liquid  helium.  L.  Vegard  and 
W.  H.  Keesom  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1930,  33,  10 — 16). — Spectrographic  investiga¬ 
tions  have  been  made  of  the  luminescence  of  solid 
nitrogen  and  nitrogen-neon  mixtures  produced  by 
bombardment  with  cathode  rays  of  high  velocity  at 
the  temperature  of  liquid  helium.  The  nitrogen 
luminescence  is  not  polarised  to  any  noticeable  degree, 
and  all  four  of  the  bands  at  5577-2,  5205,  6325,  and 
5947  A.  appear  in  the  afterglow.  Previous  results 
regarding  the  motion  and  contraction  of  the  band 
at  5577-2  A.  have  been  confirmed,  and  this  figt|re 
represents  the  limit  obtained  as  the  nitrogen  com 
centration  approaches  zero.  In  addition  to  me* 
four  bands  the  spectra  contain  lines  belonging  to  m® 
series  C,  rh  s,  a,  X,,  6',  and  perhaps  •/_.  The  N,  ban 
(5205  A.)  consists  of  two  parts,  one  a  diffuse  bam 
■with  two  maxima  (5209,  5202)  stretching  across  t  i 
spectrum,  and  the  other  of  a  short  band  restricted 
the  middle  part  of  the  spectrum,  and  consisting  0 
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four  maxima,  5243,  5236,  5229,  5221  A.  The  four 
doublets  3163-6  3149-6,  3104-5  3090-5,  2906-9  2S95-2, 
and  2841-6  2830-2  A.  have  been  observed  in  the  direct 
light  from  pure  neon.  These  give  a  frequency  differ¬ 
ence  between  the  components  which  is  constant 
within  the  limit  of  error.  These  doublets  are  possibly 
due  to  vibrations  of  molecules.  E.  G.  Tryhorn. 

Fluorescence  of  praseodymium  and  neo¬ 
dymium  glasses.  P.  Pringsheim  and  S.  ScnLi- 
vrrcH  (Z.  Physik,  1930,  61,  297 — 306). — The  dis¬ 
continuity  in  the  fluorescence  spectra  of  praseodym¬ 
ium,  neodymium,  and  didymium  glasses  is  not  only 
due  to  the  superposition  of  a  discontinuous  absorption 
spectrum,  but  is  primarily  due  to  an  emission  process. 
The  praseodymium  glass  shows  more  independent 
groups  of  fluorescence  bands  with  unequal  distribution 
of  excitation,  and  quite  different  relative  intensities 
for  different  samples  of  glass.  The  fluorescence  of 
neodymium  glasses  is  much  weaker,  but  many 
didymium  glasses,  on  the  contrary,  show  very  strong 
fluorescence,  the  spectrum  agreeing  fairly  closely  with 
that  for  neodymium  glass.  The  intensities  of-  the 
fluorescence  of  praseodymium  and  neodymium  glasses 
depend  a  good  deal  on  the  accurate  preparation  of 
the  glass.  A.  J.  Mee. 

Structure  and  power  of  light  emission  of  solid 
carbon  monoxide.  L.  Vegard  (Z.  Physik,  1930, 
61,  185 — 190). — In  order  to  elucidate  difficult  points 
in  the  behaviour  of  solid  a-nitrogen,  solid  carbon 
monoxide  has  been  examined  at  liquid  hydrogen 
temperatures.  The  number  of  outer  electrons  is  the 
same  in  each  case  and  the  spatial  distribution,  lattice 
dimensions,  and  atomic  separations  have  been  found 
to  be  approximately  the  same.  The  great  similarity 
is  illustrated  by  the  reproduction  of  X-ray  (powder) 
diagrams  of  the  two  substances.  Values  of  the  para¬ 
meters,  relative  intensities,  atomic  separation,  and 
density  are  calculated.  An  extraordinary  difference 
exists  between  the  two  substances  in  their  power  of 
emitting  light.  Solid  carbon  monoxide  is  excited  by 
very  weak  light  and  does  not  exhibit  phosphorescence. 

W.  R.  Angus. 

Fluorescent  and  phosphorescent  substances. 
J-  R.  Partington  (Nature,  1930,  125,  636). — 
Cadmium  tungstate  and  barium  and  magnesium 
platinocyanides,  which  fluoresce  strongly  under  the 
influence  of  X-rays,  have,  according  to  Werner’s 
formulation,  an  atom  of  high  stopping  power  with 
four  light  atoms  or  radicals  arranged  about  it,  whilst 
a  bivalent  positive  ion  is  present  in  each  case. 

L.  S.  Theobald. 

Composition  of  calcium-strontium-samarium 
sulphide  mixed  phosphors.  E.  Rumpf  and  M. 
Travnicek  (Ann.  Physik,  1930,  [v],  4,  725— 732).— It 
has  been  shown  that  there  is  proportionality  between 
lattice  constant  and  the  positions  of  the  phosphores¬ 
cence  bands,  but  for  this  the  mean  lattice  constant  was 
used,  and  not  the  principal  one.  The  amount  of 
deviation  due  to  this  is  shown.  During  the  prepar¬ 
ation  of  the  sulphide  phosphors  mixed  crystals  of  the 
calcium-strontium-fluorine  series  with  high  strontium 
content  were  formed.  The  fluorine  was  combined 
chiefly  with  strontium,  but  the  presence  of  this  series 
aust  make  a  difference  in  the  atomic  concentrations 


used  in  obtaining  previous  results.  Assuming  that 
all  the  fluorine  was  combined  with  strontium,  a  correc¬ 
tion  can  be  made  which  will  give  the  true  atomic  con¬ 
centrations  of  the  sulphides.  Pure  calcium-strontium 
sulphide  mixed  crystals  appear  to  obey  Vegard’s 
additive  law.  If  the  assumption  is  made  that  the 
displacement  of  the  sharp  principal  red  line  of  the 
calcium-strontium-samarium  sulphide  mixed  phos¬ 
phors  is  proportional  to  the  change  of  the  lattice 
constant  of  the  calcium-strontium  sulphide  mixed 
crystal  system,  results  are  obtained  which  cannot  be 
confirmed  by  experiment.  The  formula  v=15Sx 
103 4- 1795a  where  a  is  the  principal  lattice  constant 
expresses  the  facts  more  closely.  There  is  thus  a 
linear  relationship  between  the  wave  numbers  of  the 
phosphorescence  bands  and  the  principal  lattice 
constant.  Experiments  on  the  ageing  of  these 
phosphors  were  carried  out,  but  led  to  no  results. 

A.  J.  Mee. 

Light  emission  of  some  alkali  halide  phos¬ 
phors  containing  thallium.  W.  von  Meyeren  (Z. 
Physik,  1930,  61,  321 — 331). — The  distribution  of  the 
light  emitted  by  a  number  of  alkali  halide  phosphors 
containing  thallium  was  determined  by  a  photo¬ 
graphic-photometric  method.  Monochromatic  light 
was  used  for  the  excitation,  and  only  emission  bands 
were  investigated,  the  maximum  wave-length  being 
430  mg.  The  emission  is  identical  for  fluorescence 
and  phosphorescence,  and  is  independent  of  the  wave¬ 
length  of  the  exciting  light.  The  simplest  distribution 
is  given  by  the  chloride  phosphors  of  sodium  and 
otassium.  They  show  only  one  uniform  emission 
and  throughout  the  whole  temperature  range  of 
—  183°  to  150°.  Experiments  were  also  made'using 
cathode  rays  for  the  excitation  of  thallium  phosphors, 
as  it  was  possible  that  there  were  further  emission 
bands  when  the  excitation  was  in  the  Schumann 
ultra-violet  range,  but  these  led  to  no  definite  results. 

A.  J.  Mee. 

Ionisation  potential  of  CN  and  C2  molecules. 
H.  Kallmann  and  B.  Rosen  (Z.  Physik,  1930,  61, 
332 — 337 ;  cf.  this  vol.,  398). — Another  method  is 
used  for  the  determination  of  the  ionisation  potentials 
of  the  cyanogen  and  carbon  (C2)  molecules,  the 
ionisation  chamber  containing  also  a  gas  of  known 
ionisation  potential  (in  this  case  argon).  The  selec¬ 
tive  ionic  absorption  was  then  determined.  The 
results  show  that  the  values  previously  arrived  at  of 
14  volts  for  the  ionisation  potential  of  the  CN  molecule 
and  12  volts  for  the  C2  molecule  are  correct.  The 
formation  of  C2  from  dicyanogen  is  correctly  repre¬ 
sented  by  the  equation  (CN)2 — xC2+-j-N2.  Incident¬ 
ally  it  is  also  shown  that  the  ionisation  work  of 
oxygen,  02,  is  less  than  13-5  volts.  A.  J.  Mee. 

Dielectric  behaviour  of  hydrated  oxides.  L. 
Havestadt  and  R.  Fricke  (Z.  anorg.  Chcm., 
1930,  188,  357 — 395). — The  dielectric  constants  of 
hydrated  oxides  of  beryllium,  aluminium,  gallium, 
silicon,  tin,  thorium,  and  chromium  have  been 
measured,  and  parallel  observations  have  been 
made  on  their  X-rav  interference  patterns,  ultra- 
microscopic  appearance,  cataphoresis,  and  fluxional 
birefringence,  with  the  object  of  securing  information 
regarding  their  chemical  character  under  conditions 
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least  likely  to  change  it.  The  dielectric  constants 
were  usually  higher  than  that  of  water,  the  highest 
value  observed  being  112  in  the  case  of  thorium 
hydroxide.  The  “  ageing  ”  of  the  oxides  was  shown 
by  characteristic  changes  in  the  dielectric  constants, 
increase  of  the  latter  corresponding  with  the  growth 
of  crystal  structure  indicated  by  X-ray  analysis. 
The  dielectric  constants  of  non-crystalline  oxides 
always  decreased  with  time.  The  magnitude  of  the 
electric  charge  of  the  particles  deduced  from  measure¬ 
ments  of  cataphoretic  velocity  was  reflected  in  the 
dielectric  constant,  which  increased  with  the  former 
in  consequence  of  the  enhanced  polarity.  Amorphous 
aluminium  hydroxide  precipitated  from  cold  acid 
solution  changes  under  water  to  bohmite  and  finally 
to  bayeritc.  Amorphous  beryllium  hydroxide  simi¬ 
larly  becomes  crystalline.  A  crystalline  hydroxide  of 
gallium  having  the  composition  Ga203,l-66H20  was 
prepared,  which  gave  an  X-ray  diagram  different 
from  that  of  gallium  oxide  prepared  by  heating  the 
hydroxide.  F.  L.  Usher. 

Properties  of  the  chlorides  of  sulphur.  III. 
Dielectric  constants.  T.  M.  Lowry  and  G.  Jessof 
(J.S.C.,  1930,  782—792 ;  cf.  A.,  1927,  505 ;  1929,  978).' 
— The  dielectric  constants  of  mixtures  of  sulphur 
chloride  and  chlorine  have  been  measured  over  the 
range  of  composition  from  monochloride  to  chlorine, 
from  the  ordinary  temperature  down  to  the  f.  p. 
The  results  confirm  the  dissociation  of  dichloride  into 
monoehloride  and  chlorine,  but  give  no  indication  of 
the  formation  of  the  tetrachloride.  The  dielectric 
constant  of  solid  chlorine  is  almost  identical  with  that 
of  thq  liquid ;  those  of  mixtures  increase  on  solidific¬ 
ation,  passing  through  a  maximum  near  the  com¬ 
position  of  the  tetrachloride.  Sulphur  tetrachloride 
dissolved  in  chlorine  and  in  liquid  hydrogen  chloride 
has  no  electrical  conductivity.  C.  W.  Gibby. 

Measurement  of  the  dielectric  constant  and 
index  of  refraction  of  water  and  aqueous 
solutions  of  potassium  chloride  at  high  fre¬ 
quencies.  F.  H.  Drake,  G.  W.  Pierce,  and  M.  T. 
Dow  (Physical  Rev.,  1930,  [ii],  35,  613— 622).— The 
method  employed  depends  on  the  measurement  of 
standing  electric  waves  between  a  pipe  and  a  concen¬ 
tric  wire,  the  liquid  being  the  dielectric  between  the 
two;  frequencies  were  measured  by  a  piezo-crystal 
and  zero  beat  method,  half  wave-lengths  within  the 
dielectric  being  obtained  by  moving  a  piston  in  the 
liquid  and  observing  reactions  on  the  source.  The 
dielectric  constant  of  distilled  water  measured  with  a 
vacuum  tube  source  of  voltage  was  78-57  at  25°, 
independent  of  the  period  within  the  range  (1-31 — 
8-49)  xlO-8  sec.,  corresponding  with  vacuum  wave¬ 
lengths  of  3-918 — 25-47  metres.  An  empirical  equa¬ 
tion  is  found  for  the  temperature  coefficient  between 
10°  and  60°.  With  distilled  water,  tap  water,  and 
aqueous  potassium  chloride  solutions  of  conductivity 
range  0-97 — 178  x  107  e.s.u.,  the  dielectric  constant  was 
only  slightly  dependent  on  the  ionic  concentration  and 
nearly  the  same  as  for  pure  water.  N.  M.  Bligii, 

Measurements  of  the  dielectric  constants  of 
conducting  media.  J.  Wyman,  jun.  (Physical  Rev., 
1930,  [ii],  35,  623 — 634). — A  method  of  measuring 
the  dielectric  constant  of  small  amounts  of  dilute 


solutions,  suitable  for  biological  substances,  is  de¬ 
scribed.  Small  rigid  resonators  were  made,  having 
natural  periods  determined  by  the  medium  in  which 
they  are  immersed,  and  in  contrast  to  the  usual  pro¬ 
cedure,  the  frequency  of  the  oscillator  is  tuned  to 
the  resonator,  first  in  air,  then  in  the  liquid.  Values 
for  the  dielectric  constant  of  water  for  the  frequency 
range  1-4 — 8-1  x  10-8  were  in  good  agreement  with 
those  by  a  different  method  (cf.  preceding  abstract). 
The  difficulties  of  salt  solutions  are  discussed  and  it 
is  shown  that  the  method  can  be  adapted  to  liquids 
having  conductivities  up  to  100  times  that  of  water. 

N.  M.  Bligii. 

Dielectric  constants  of  liquids.  II.  Tem¬ 
perature  coefficient  of  the  dielectric  constant  of 
water.  G.  Devoto  (Gazzetta,  1930,  60,  20S— 
212). — Measurements  have  been  imade  for  water  at. 
temperatures  between  3-8°  and  39-2°  for  a  wave¬ 
length  of  about  90  cm.  These  values  are  in  excellent 
agreement  with  those  found  by  Kockel  using  a  much 
higher  wave-length.  At  25°  the  coefficient  is  —0-392, 
The  use  is  discussed  of  the  temperature  coefficient  in 
the  evaluation  of  the  integral  heat  of  dilution  of  a 
solution  by  the  Debye-Huckel  equation. 

F.  G.  Tryiiorn. 

Dielectric  constant  and  molecular  structure  of 
carbon  disulphide.  C.  T.  Zahn  (Physical  Rev., 
1930,  [ii],  35,  848—854;  cf.  A.,  1928,  1172;  Ghosh 
and  others,  A.,  1929,  1365).— Using  the  radio  fre¬ 
quency  heterodyne  method,  the  dielectric  constant  of 
carbon  disulphide  vapour  was  measured  at  various 
temperatures  and  pressures.  The  value  22-36  is 
obtained  for  the  molecular  polarisation,  which  is 
independent  of  the  temperature,  the  electric  moment 
being  zero.  The  structure  of  the  molecule  is  con¬ 
cluded  to  be  rectilinear  and  symmetrical. 

N.  M.  Bligh. 

Variation  of  dielectric  constant  with  tem¬ 
perature.  I.  Electric  moments  of  the  carbon 
disulphide  and  nitrous  oxide  molecules.  0.  H. 
Sohwingel  and  J.  W.  Williams  (Physical  Rev., 
1930,  [ii],  35,  855—862  ;  cf.  preceding  abstract).— An 
apparatus  for  the  determination  of  dielectric  constants 
of  gases  and  vapours  and  their  dependence  on  tem¬ 
perature  over  a  range  of  several  hundred  degrees  is 
described.  The  electric  moments  of  gaseous  carbon 
disulphide  and  nitrous  oxide  were  found  to  be  zero, 
indicating  a  linear  arrangement  of  the  three  atoms  in 
each  molecule.  N.  M.  Bligh. 

Determination  of  electric  moments  of  mole¬ 
cules  from  the  temperature  variation  of  the 
dielectric  constant.  R.  Sanger  (Physikal.  Z., 
1930,  31,  306—315). — It  is  emphasised  that  measure¬ 
ments  of  the  temperature  variation  of  the  dielectric 
constant  of  gases  and  vapours  can  bo  used  for  an 
accurate  determination  of  their  electric  moment  only 
when  the  equation  of  state  of  the  gases  is  known  id”* 
a  corresponding  accuracy-.  Correction  is  made  1° 
the  values  obtained  by  Sanger  and  Steiger  (this  vot, 
275)  for  the  electric  moments  of  water  and  ethyl  ether 
Using  the  Beattie-Keyes  equation  of  state  for  ether, 
the  corrected  value  for  the  moment  is  shown  to  oe 
l-146:b0-012xl0-18  e.s.u.  A  small  correction  » 
made  to  the  previous  value  for  the  moment  of  water, 
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which  was  obtained  by  use  of  a  simplified  equation 
for  the  molecular  polarisation  ;  the  exact  equation 
gives  the  value  T842;f;0'00Sxl0~18  if  the  result  at 
the  lowest  temperature  is  rejected  owing  to  the  associ¬ 
ation  of  the  water.  Using  these  accurate  values  and 
the  available  data  for  the  dispersion,  the  infra-red 
term  of  the  static  molecular  polarisation  Ar  is  calcu¬ 
lated  for  water  to  be  0-0S±0'06  and  for  ether  4-47 
100.  The  low  value  for  water  is  shown  to  agree 
with  the  intensity  of  the  infra-red  absorption  bands 
of  water  vapour.  Using  the  results  of  lines-  for  the 
infra-red  absorption  spectra,  the  value  of  Ar  for 
hydrogen  chloride  and  bromide  is  calculated  to  be 
041  and  0-50,  respectively,  in  disagreement  with  the 
values  T34  and  0-22  which  are  calculated  from  the 
dielectric  measurements  of  Zahn.  This  is  explained 
by  the  inaccurate  values  for  the  density  used  by 
Zahn.  Conflicting  theories  of  the  molecular  structure 
of  the  ethers  are  discussed  and  further  progress  with 
vapours  is  shown  to  be  expected  by  the  method  of 
Raman  and  Krishnan  through  accurate  measurement 
of  the  Kerr  effect.  H.  A.  Jahn. 

Dielectric  constants  of  binary  mixtures.  IX. 
Electric  moments  of  substituted  phenols  and 
their  relation  to  the  stereochemistry  of  the 
oxygen  atom.  J.  W.  Williams  and  J.  M.  Fogel- 
berg  (J.  Amer.  Chem.  Soc.,  1930,  52,  1356 — 1363; 
cf.  A.,  ,1927,  S19).— The  following  electric  moments 
are  recorded :  o-,  in-,  and  p-chlorophenol,  1*43, 

2-17,  and  2-68  xlO-18  e.s.u.,  respectively;  o-,  in-,  and 
jMutrophenol,  3-10,  3-90,  and  5-05;  o-  and  p-bromo- 
phenol,  1-36,  and  2-86;  o-  and  p-anisidine,  T50,  and 
h80;  TO-aminophenol,  1-83.  .-The  compounds  are 

Sarded  as  derivatives  of  oxygon  in  which  the  valency 
lings  subtend  an  angle  of  less  than  180°.  Dipole 
moments  can  be  calculated  only  if  the  stereochemistry 
and  mutual  electrical  interactions  of  the  substituent 
groups  are  known.  J.  G.  A.  Griffiths. 

Electric  moments  of  aromatic  diamines. 
•R  W.  Williams  and  J.  M.  Fogelbero  (Physikal.  Z., 
1930,  31,  363—365). — From  the  theories  accepted  at 
present*  and  from  the  knowledge  of  the  structure  of 
the  ammonia  molecule  it  would  be  expected  that 
p-phenylenediamine  would  bo  polar  and  possess  a 
finite  electric  moment.  The  value  of  this  electric 
moment  for  the  compound  has  therefore  been  redeter¬ 
mined.  As  the  solubility  of  p-phenylencdiamine  in 
the  non-polar  substance  benzene  is  small,  it  is  difficult 
to  obtain  accurate  results.  In  order  to  confirm  them 
the  dipole  moments  of  o-  and  m-phenylenediamine 
ffere  also  found.  As  a  rule,  for  benzene  substitution 
products  the  orf/io-compound  has  the  largest,  and  the 
para-compound  the  smallest  moment,  whilst  that  of 
*“e  Meta-compound  lies  between  the  two.  In  the  case 
of  the  phenylenediamines,  however,  the  wieta-com- 
pound  lias  a  considerably  larger  moment  than  either 
of  the  other  two,  a  fact  which  has  not  yet  been 
plained.  Hence,  little  light  is  thrown  by  this 
rspected  confirmatory  method  on  the  value  of  the 
moment  of  the  para-compound.  This  uncertainty 
slso  calls  in  question  the  structure  of  the  benzidine 
molecule.  A.  J.  Mee. 

Dipole  moment  of  some  organic  halides. 
-«•  S.  Gupta  (Nature,  1930,  125,  600).— The 


dipole  moments  of  propyl  chloride,  allyl  chloride,  and 
propyl  bromide,  determined  by  a  heterodyne  method, 
are  2-07,  1-99,  and  T7SxlO~18  e.s.u.,  respectively. 

L.  S.  Theobald. 

Dipole  moments  of  butyl  halides.  A.  Parts  (Z. 
physikal.  Chem.,  1930,  B,  7, 327— 338).— The  dielectric 
constants  of  all  the  butyl  chlorides,  bromides,  and 
iodides  have  been  measured  at  20°,  and  in  some  cases 
also  at  10°,  30°,  and  50°,  the  dipole  moments  being 
calculated  from  the  results.  The  dipole  moments  of 
the  chlorides  are  the  same  as  those  of  the  correspond¬ 
ing  bromides,  and  a  similar  relationship  exists  between 
the  normal  compounds  and  the  corresponding  iso¬ 
compounds.  The  tertiary  halides  always  have  the 
greatest  dipole  moment  and  the  normal  compounds 
the  least.  R.  Ctjthill. 

Dipoles  in  relation  to  the  anomalous  properties 
of  dielectrics.  S.  Whitehead  (Phil.  Mag.,  1930, 
[vii],  9,  865 — 880). — Mathematical.  The  anomalous 
decrease,  in  the  neighbourhood  of  1000  cycles,  of  the 
power  factor  expressing  the  losses  at  low  stresses  is 
investigated  by  the  application  of  Debye’s  dipole 
theory.  N.  M.  Bligii. 

Refraction  of  electric  waves  (X=12  cm.)  in 
some  electrolytes.  K.  Zakrzewski  and  T.  Nayder 
(Bull.  Acad.  Polonaise,  1930,  A,  30 — 41).— Measure¬ 
ments  have  been  made  of  the  refractive  index  of  water 
and  of  aqueous  solutions  for  damped  electrical  waves 
of  wave-length  12  cm.  The  method  employed  con¬ 
sists  in  measuring  the  deviation  produced  in  a  narrow 
pencil  of  waves  by  a  hollow  glass  prism  filled  with  the 
liquid.  The  angle  of  the  prism  used  was  very  small 
(3°  56'),  but  large  enough  to  eliminate  inaccuracy  due 
to  reflexions  on  the  intcriof  of  the  prism.  The 
oscillator  and  detector  were  of  the  typos  described  by 
Zakrzevski  (A.,  1928,  347).  Within  experimental 
error  the  refractive  index  of  water  for  this  wave¬ 
length  is  the  same  as  that  for  very  long  waves.  The 
refractive  indices  of  copper  sulphate  of  up  to  3% 
concentration  and  of  sodium  chloride  solutions  of  up 
to  1%  show  no  perceptible  difference  from  those  of 
pure  water..  J.  W.  Smith. 

Molecular  volume  of  hydrocarbons  and  other 
compounds  at  low  temperature.  W.  Heuse  (Z. 
physikal.  Chem.,  1930,  147,  266 — 274).— Measure¬ 
ments  have  been  made  at  20°  Abs.  (in  a  few  cases  at 
80°  Abs.)  of  the  molecular  volumes  of  methane  and 
homologues,  benzene  and  homologues,  ethylene, 
ammonia,  carbon  dioxide,  acetone,  bromine,  chlorine, 
nitric  oxide,  nitrous  oxide,  and  ice.  In  the  case  of 
ethylene  and  of  the  aromatic  hydrocarbons  the  agree¬ 
ment  between  the  experimental  values  and  those  cal¬ 
culated  from  the  volumes  of  the  constituents  is  good, 
but  in  the  methane  series  the  deviations  are  consider¬ 
able,  and  the  molecular  volume  does  not  increaso 
regularly  with  the  number  of  carbon  atoms  (see  this 
vol.,  677).  O.  J.  Walker. 

Racemic  isohydrobenzoin  and  its  decom¬ 
position  into  optical  antipodes  by  spontaneous 
crystallisation.  E.  Ott  (Z.  anorg.  Chem.,  1930, 
188,  47—51 ;  cf.  Read  and  Steele,  A.,  1927,  557).— 
Contrary  to  the  conclusions  of  Read  and  Steele, 
racemic  isohydrobenzoin  can  give  definite  enantio- 
morphic  crystals  of  the  optically  active  constituents 
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by  a  single  crystallisation  from  ether.  A  curve  is 
given  showing  the  specific  rotation  of  the  Z-form  for 
different  wave-lengths.  F.  L.  Usher. 

Ellipsoidal  polarimetry  in  the  study  of 
circular  dichroism.  G.  Bruhat  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  251 — 261). — The  change  in  sign 
of  rotatory  dispersion  on  passing  through  an  absorp¬ 
tion  band,  observed  by  Cotton  (Ann.  Chim.  Phys., 
1896,  8,  347),  is  associated  with  circular  dichroism. 
The  Cotton  effect  should  not  be  shown  by  a  mixture 
of  a  transparent  active  substance  and  a  coloured 
inactive  one,  as  the  absorbing  electrons  belong  to  a 
symmetrical  molecule.  The  detection  of  the  Cotton 
effect  by  measurements  of  rotation  involves  the  whole 
of  the  rotatory  dispersion  curve,  maxima  and  changes 
of  sign  alone  not  being  characteristic,  but  the  detection 
of  circular  dichroism  proves  the  existence  of  the  effect. 
Apparatus  for  use  in  this  connexion  is  described. 

C.  W.  Gibby. 

Photochemical  production  of  optically  active 
substances.  W.  Kuhn  and  E.  Knopf  (Naturwiss., 
1930,  18,  1S3). — In  agreement  with  theory,  it  has 
been  found  that  the  difference  between  the  absorption 
coefficients  of  a-azidopropiondimethylamide  for  right 
and  left  circularly  polarised  light  of  A  2900  A.  is 
about  2 — 3%.  The  optically  active  amide  is  decom¬ 
posed  in  this  region  with  a  quantum  efficiency  of  unity 
with  the  evolution  of  nitrogen.  The  hexane  solution 
of  the  racemic  amide  when  decomposed  to  the  extent 
of  40%  by  irradiation  with  circularly  polarised  light 
of  X=2900  exhibits  a  rotation  of  +0-78°  and  —1-04° 
corresponding  with  right  and  left  polarisation, 
respectively.  R.  W.  Lunt. 

Magnetic  birefringence  of  organic  substances 
in  the  fused  condition.  C.  Salceanu  (Compt. 
rend.,  1930,  190,  737 — 739). — Using  the  method  of 
Cotton  and  Dupouy  (ibid.,  602)  and  a  special 
arrangement  for  heating,  the  magnetic  double  refrac¬ 
tion  of  2-methylnaphthalene  (m.  p.  32-5°)  has  been 
determined  for  A=578  mg  at  eight  temperatures  from 
36-5°  (4-75°)  to  89°  (3-84°),  that  of  nitrobenzene 
measured  similarly  at  20°  being  4-74°.  At  62°  the 
values  for  X—578,  546,  and  436  mg  are  respectively 
4-27°,  4-37°,  and  6-15°;  C  at  36-5°  is  2-465  xlO'1*. 

C.  A.  SlLBERRAn. 

Magnetic  birefringence  of  ethyl  alcohol,  water, 
and  of  aqueous  solutions  of  nitrates.  M.  A. 
Haque  (Compt.  rend.,  1930,  190,  7S9— 790).— The 
method  of  Cotton  and  Dupouy  (ibid.,  602) 
gave  the  values  of  Gm  X  10l  l/mass  of  active  sub¬ 
stance  per  100  c.e.  for  ethyl  alcohol  (15°)  — 1-27, 
distilled  water  (16-6°)  —0-39,  sodium  and  ammon¬ 
ium  nitrates  (17-1°,  corrected  for  the  birefringence 
of  the  water)  -f3-l  and  +2-8,  respectively.  These 
are  in  close  agreement  with  the  observed  and  calcu¬ 
lated  results  of  Ramanadham  (A.,  1929,  1128,  1223), 
except  for  water,  where  the  value  is  lower. 

J.  Grant. 

Paramagnetic  rotary  dispersion  of  aqueous 
solutions  of  cobalt  sulphate  in  the  visible  and 
ultra-violet  regions  of  the  spectrum.  R.  W. 
Roberts  (Phil.  Mag.,  1930,  [vii],  9,  361 — 390). — The 
magnetic  rotations  of  several  solutions  of  cobalt 
sulphate  in  water  have  been  examined  at  the  ordinary 


temperature  in  the  visible  and  ultra-violet  spectral 
regions.  The  rotation  of  the  solutions  was  found  to 
be  negative  in  the  red  and  ultra-violet  regions,  becom¬ 
ing  positive  in  the  neighbourhood  of  the  5100  A. 
band.  The  refractive  indices  of  the  solutions  at 
different  wave-lengths  have  been  measured  and  used 
to  calculate  the  corresponding  molecular  refractivities. 
From  these  the  characteristic  frequencies  of  the  elec¬ 
trons  responsible  for  the  refraction  have  been  calcu¬ 
lated  by  Heydweiller’s  modification  (Physikal.  Z., 
1925,  26,  526)  of  Drude’s  dispersion  theory.  The 
value  of  S04  in  cobalt  sulphate  then  agrees  with 
Heydweiller’s  value  for  S04  in  lithium  sulphate, 
whilst  that  for  Co++  is  greater  than  the  corresponding 
value  for  Li++.  The  magnetic  measurements  have  been 
used  with  Ladenburg’s  dispersion  formula  to  calculate 
the  frequency  of  the  ultra-violet  paramagnetic  band 
and  its  moment.  A.  E.  Mitchell. 

Stereochemical  researches  :  principle  of 
privileged  structure.  J.  Timmermans  (J.  Chim. 
phys.,  1930,  27,  64 — 74). — Free  rotation  about  a  single 
linking  as  postulated  by  van ’t  Hoff  is  not  in  accord¬ 
ance  with  experimental  facts.  Certain  of  the  possible 
positions  must  be  privileged,  particularly  in  the 
crystalline  state.  C.  W.  Gibby. 

Subsidiary  valency  and  crystal  structure.  E. 
Hertel  (Z.  physikal.  Chem.,  1930,  B,  7,  188—209).— 
The  crystal  structure  of  the  following  nitro-compounds 
has  been  investigated  by  means  of  the  Weissenberg 
and  Bohm  X-ray  goniometer :  4 : 6-dinitro-wi-xylene, 
o-,  m-,  and  p-dinitrobenzene,  and  2  :  6-dinitrophenoI. 
The  dimensions  obtained  for  o-dinitrobenzene  are 
practically  identical  with  those  given  by  Bragg  (J.C.S., 
1922,  121,  2772),  but  the  dimensions  obtained  for 
the  other  two  dinitrobenzenes  are  quite  different  from 
Bragg’s  values.  The  structures  of  dinitroxylene  and 
m -  and  p-dinitrobenzene  are  discussed  with  the  aid 
of  diagrams  of  models.  The  characteristic  symmetry 
of  the  molecules  of  dinitroxylene,  the  dinitrobenzenes, 
s-trinitrobenzene,  and  di-  and  tri-nitrophenol  is  com¬ 
pared.  It  has  been  shown  that  the  subsidiary' 
valencies  which  are  responsible  for  the  formation  of 
the  molecular  compounds  typical  of  the  polynitro¬ 
compounds  are  also  influential  in  the  building  up  of 
the  crystal  structure  of  the  nitro-compounds  bv 
bringing  about  the  formation  of  chains,  networks, 
and  lattices.  M.  S.  Bunn. 

Interpretation  of  simple  chemical  reactions. 
R.  Mecke  (Z.  physikal.  Chem.,  1930,  B,  7,  108-129)- 
— A  general  account  of  the  results  of  recent  spectro¬ 
scopic  investigations  and  their  bearing  on  the  mechan¬ 
ism  of  decomposition  of  simple  molecules  such  as 
those  of  water,  carbon  dioxide,  methane,  formaldehyde, 
nitrous  oxide,  and  nitrogen  peroxide. 

F.  L.  Usher-. 

Cybotactic  (molecular  group)  condition  m 
liqxiids  ;  nature  of  the  association  of  oc ty 
alcohol  molecules.  G.  W.  Stewart  (Physical  Re\  - 
1930,  [ii],  35,  726—732 ;  cf.  A.,  1928,  224).— Experi¬ 
mental  evidence  for  the  molecular  group  theory  0 
the  nature  of  liquids  is  summarised.  X-Ray  diffrac¬ 
tion  measurements  were  made  for  22  octyl  aleoho 
and  relative  ionisation  current-diffraction  ang  ® 
curves  are  given.  The  value  of  the  effective  dianiete 
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of  the  primary  normal  alcohols  is  approximately 
45  A.  The  increase  for  OH  and  Me  in  a  branch  is 
approximately  0-0  and  O' 24  to  0-75  A.,  respectively. 
Two  types  of  association  were  found  :  (1)  an  attach¬ 
ment  of  the  OH  group  at  the  end  or  next  to  the  end 
of  a  molecule,  when  two  molecules  associate  end  to 
i  end  in  one  line,  and  (2)  the  OH  group  is  attached  to  any 
I  other  carbon  atom  when  the  molecules  are  arranged 
side  by  side.  N.  M.  Bligh. 

Parachor  and  molecular  volume.  A.  Fer¬ 
guson  (Nature,  1930,  125,  597 — 598). — It  is  main¬ 
tained  that  the  parachor  is  not  a  molecular  volume 
and  it  should  be  treated  strictly  as  an  individual 
concept.  L.  S.  Theobald. 

Surface  energy  of  solids.  I.  Surface  energy 
of  barium  sulphate.  B.  Bruzs  (J.  Physical  Chern., 
1930,  34,  621 — 626).— The  surface  energy  of  barium 
sulphate  has  been  determined  by  an  application  of 
the  calorimetric  method  to  the  syst  em  barium  chloride- 
manganous  sulphate-water  and  the  theoretical  value 
of  310  ergs/cm.2  given  by  the  lattice  theory  is  supported. 
The  surface  energy  of  barium  sulphate  increases  by 
2200  g.-cal./g.-mol.  with  an  increase  in  concentration 
of  the  manganous  sulphate  solution  from  M  to  3J/. 
The  existence  of  a  region  of  maximum  grain  size  for 
certain  concentrations  has  been  established. 

L.  S.  Theobald. 

j  Structure  of  the  capillary  layer  in  dipole 
liquids.  H.  F.  Hertlein  (Ann.  Physik,  1930,  [v], 
f  t  S98 — 922). — Theoretical.  The  forces  between 
dipole  molecules  are  considered,  and  can  be  made  up 
of  two  parts,  cohesion  forces  and  expansion  forces, 
llie  former  are  electrostatic  and  can  be  calculated. 
The  general  method  of  calculating  the  density  changes 
in  the  capillary  layer,  assuming  that  the  molecules 
ore  rigid  spheres,  is  given.  The  potential  energy  and 
law  of  force  are  then  calculated  for  a  dipole  liquid,  and 

13  shown  that  for  the  assumptions  given  there  can 
re  no  equilibrium  in  the  capillary  layer.  It  is  impos¬ 
sible  for  a  surface  layer  to  be  formed  if  the  molecules 
■nit  are  arranged  in  the  disorderly  way  in  which  they 
dXLt  in  the  body  of  the  liquid ;  it  is  necessary  to 
assume  that  in  the  surface  layer  they  are  arranged 
more  or  less  parallel,  and  that  therefore  the  negative 
potential  energy  of  a  single  molecule  is  much  greater 
,atl  that  calculated  for  particles  which  are  completely 
disordered.  The  amount  of  this  increase  in  the 
Potential  energy  can  be  calculated  and  the  maximum 
Ls  Ul  the  neighbourhood  of  0-5  F0,  where  V0  is  the 
potential  energy  of  a  molecule  in  the  homogeneous 
Tind.  It  has  been  assumed  that  the  density  of  the 
capillary  layer  forms  a  transition  between  the  den- 
I  [‘tles  °f  the  liquid  and  the  saturated  vapour,  and  that 
I  Ae  ouunge  is  linear ;  this  is  impossible.  There  must 
i  f  very  raPid  fall  in  the  density  on  the  liquid  side 
'dd  6  “^er  anct  a  very  gradual  one  on  the  vapour 


,  ^crystallisation  of  metals  and  dynamic 
5,|feSati°n  in  glass.  E.  Berger  (Naturwiss., 
f  _ »  18,  333 — 334). — The  physical  properties  of 
f*88’  *•?■,  refraction,  arc  dependent  on  the  heat  treat- 
offl t  le  ^ass  *las  received,  all  the  equilibrium  values 
iivt  p!'°l)ert.y  concerned  lying  on  two  curves,  the 
Section  of  which  gives  the  transition  temperature 


between  the  brittle  and  viscous  states  of  glass.  There 
must  be  for  glass  a  progressive  dynamic  aggregation 
(polymerisation,  association,  etc.)  as  the  temperature 
falls.  The  velocity  with  which  these  equilibrium 
states  are  attained  Ls  given  by  the  equation  dn/dz= 
C[z,  where  n  is  the  refractive  index,  or  other  property, 
z  the  time  at  the  temperature  T,  and  O  a  term  depend¬ 
ing  on  the  original  and  final  value  of  the  property  and 
on  the  temperature.  A  similar  formula  holds  for  the 
rccrystallisation  of  metals  isothermally.  The  change 
of  the  nuclear  distance  a  is  given  by  the  equation 
da/dz—C/z.  There  is  a  similarity  between  the  growth 
of  the  particles  in  glass  and  the  growth  of  crystal 
nuclei  in  metals.  A.  J.  Mee. 

Correction  factors  in  the  photographic  meas¬ 
urement  of  X-ray  intensities  in  crystal  analysis. 
E.  G.  Cox  and  W.  F.  B.  Shaw  (Proc.  Roy.  Soc.,  1930, 
A,  127,  71 — 88). — Possible  sources  of  error  in  the 
measurement  of  the  integrated  intensities  of  X-ray 
reflexions  by  crystals  from  photographic  records  arc 
discussed.  These  are  of  two  kinds  :  (1)  a  geometrical 
factor,  dependent  only  on  the  angle  of  reflexion  and 
the  orientation  of  the  reflecting  plane  with  respect  to 
the  axis  of  rotation.  It  is  shown  that  to  every  point 
on  a  photograph  there  corresponds  a  correction  factor 
by  which  the  measured  intensity  must  be  multiplied 
in  order  to  eliminate  this  effect ;  (2)  an  error  due  to 
obliquity  of  incidence  of  the  reflected  X-rays  on  the 
photographic  film.  In  this  case  the  magnitude  of 
the  correction  factor  depends  on  the  angle  of  incidence, 
the  type  of  film  or  plate  employed,  and  the  wave¬ 
length  of  the  monochromatic  X-ray  beam  used.  The 
validity  of  the  ordinary  polarisation  factor  is  dis¬ 
cussed.  Evidence  is  adduced  to  show  that  charac¬ 
teristic  X-ray  beams  contain  not  more  than  1%  of 
plane-polarised  radiation,  and  that  the  maximum 
error  involved  in  assuming  the  polarisation  factor  to 
have  the  value  0*5(1  +cos2  20)  is  0-5%.  Some  experi¬ 
mental  figures  are  quoted  to  show  that  the  correction 
factors  give  reasonably  concordant  results  when 
applied  to  actual  measurements  on  X-ray  photographs. 

L.  L.  Birchmsiiaw. 

New  X-ray  spectrograph  with  absolute  zero 
determination  without  a  divided  circle,  and  the 
zero  method  of  Cornu.  H.  Seemann  (Z.  Physik, 
1930,  61,  416 — 434). — A  new  X-ray  spectrograph  is 
described.  The  method  at  present  almost  universally 
used  for  the  determination  of  the  zero  point  with  the 
Bragg  spectrograph  is  that  due  to  Cornu  (1880).  An 
arrangement  is  shown  for  the  determination  of  the 
zero  point  by  this  method,  using  a  pin-hole  camera, 
and  the  new  spectrograph  employs  a  pin-hole  camera, 
but  has  a  new  method  for  determining  the  zero  point . 
The  crystal  is  mounted  on  a  table  on  a  rod  which  can 
rotate  through  180°  about  a  vertical  axis  with  accur¬ 
acy,  obviating  the  use  of  a  divided  circle.  The  rota¬ 
tion  can  take  place  in  either  direction,  and  the  table 
is  accurately  fixed  in  position  by  contact  screws. 
The  principle  of  the  method  and  the  sources  of  error 
are  discussed.  A.  J.  Mee. 

Variation  of  the  rotating  crystal  method 
suitable  for  investigations  of  crystal  structure 
by  X-rays.  W.  Linnik  (Z.  Physik,  1930,  61,  220— 
226). — The  crystal  and  photographic  plate  are  at  rest 


670 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


relative  to  one  another,  whilst  the  incident  beam 
moves  about  a  line  joining  the  centre  of  the  crystal 
and  the  centre  of  the  photographic  plate.  Reflexion 
occurs  when  the  incident  beam  is  appropriately 
oriented  with  respect  to  the  reflecting  planes.  The 
paths  traced  on  the  photographic  plate  by  reflected 
radiation  give  the  inclination  of  the  axis  of  the 
reflecting  pianos  to  the  lino  joining  the  centres  of  the 
crystal  and  plate,  the  order  of  the  crystal  symmetry, 
and  the  grating  constant.  The  apparatus  used  is 
described  in  detail,  and  photographs  for  rock-salt 
and  quartz  crystals  are  reproduced. 

A.  B.  D.  Cassie. 

X-Ray  intensity  measurements  with  deformed 
crystals.  J-  Hengstenberg  and  H.  Mark  (Z. 
Physik,  1930,  61,  435—453).—' The  application  of 
X-ray  intensity  measurements  to  the  study  of  small 
changes  in  structure  duo  to  mechanical,  chemical, 
heat,  and  electrical  influences  is  discussed.  Re¬ 
flexions  from  the  cubic  faces  of  sylvine  during  distor¬ 
tion  were  obtained  with  an  ionisation  spectrometer. 
The  increase  in  (200)  and  (400)  reflexions  with  dis¬ 
tortion  is  due  to  an  increase  in  mosaic-like  structure, 
whilst  diminution  in  (600),  (S00),  and  (1000)  reflexions 
is  due  to  deformation  of  the  grating  elements. 
Measurements  of  line  width  show  disturbances  at  the 
slip  planes  to  be  local;  a  3-8%  compression  disturbs 
2-25%  of  the  atoms  with  a  maximum  amplitude  one 
eighth  of  the  atomic  spacing.  A.  B.  D.  Cassie. 

Intensity  measurements  of  diffuse  X-rays 
reflected  from  distorted  sylvine.  R.  Brill  (Z. 
Physik,  1930,  61,  454 — 457). — An  apparatus  for 
X-ray  measurements,  using  the  Geiger  counter  method, 
is  described.  Measurements  show  an  increase  in 
intensity  of  difluso  radiation  with  deformation  of 
tho  crystal.  A.  B.  D.  Cassie. 

Precision  measurements  of  X-ray  reflexions 
from  crystal  powders.  J.  Brentano  (Phil.  Mag., 
1930,  [vii],  9, 525—528). — The  agreement  between  the 
results  of  Fuller  (A.,  1929, 1367)  and  of  Brentano  and 
Adamson  (ibid.,  493)  for  tho  space  lattice  of  cadmium 
oxide  is  discussed.  The  rclativo  advantages  of  the 
powder-rod  method  and  tho  focussing  method  used 
by  Brentano  and  Adamson  are  outlined.  The  merits 
of  cadmium  oxide  as  a  standard  of  reference  in 
X-ray  precision  measurements  are  discussed. 

A.  E.  Mitchell. 

Lloyd’s  single  mirror  fringes  with  X-rays.  W. 
Lixxik  (Naturwiss.,  1930,  18,  354). — Interference 
fringes  were  obtained  with  X-rays,  using  a  glass  plate 
of  area  10x4  cm.  as  a  mirror.  Conditions  necessary 
for  the  production  of  successful  fringes  are  given. 

A.  B.  D.  Cassie. 

Testing  of  monocrystalline  wires.  W.  J.  de 
Haas  and  P.  M.  van  Alphen  (Proc.  K.  Akad.  We- 
tcnsch.  Amsterdam,  1930,  33,  128 — 129). — A  rapid 
method  is  described  for  testing  monocrystalline  thin 
wires  by  taking  a  series  of  Laue  photographs  along 
the  whole  length  of  the  wire.  If  the  wire  is  mono¬ 
crystalline  the  Laue  spots  will  lie  on  straight  lines 
parallel  to  the  direction  of  displacement.  Twisting 
of  the  wire  can  be  detected  by  this  method,  and  also 
the  effects  of  mechanical  disturbances  which  cannot 
be  observed  visually.  M.  S.  Burr. 


Experimental  evidence  of  the  mosaic  sti-ucture 
of  bismuth  single  crystals.  A.  Goetz  (Proc.  Nat. 
Acad.  Sci.,  1930,  16,  99 — 105). — Microscopical 

examination  has  been  made  of  crystal  faces  after 
cleavage  of  single  bismuth  crystals  grown  to  a  size 
of  200 — 300  mm.  by  2 — 7  mm.  in  any  desired  orient¬ 
ation.  Faint  lines  were  detectable  under  high  mag¬ 
nification  on  fresh  unetched  (111)  planes  which  inter¬ 
sected  one  another  at  60°  and  formed  a  regular 
triangular  pattern.  Tho  basal  side  of  the  smallest 
triangle  in  such  a  pattern  was  determined  as  T4xl0~3 
rfcO-2  g.  Confirmatory  evidence  of  the  individual 
qualities  of  these  triangular  units  was  obtained  from 
an  examination  of  etched  surfaces.  It  is  concluded 
that  the  bismuth  crystal  consists  of  blocks  of  a  definite 
size  which  is  independent  of  the  perfection  of  the 
crystal  so  long  as  it  is  not  plastically  deformed. 
When  deformation  causes  twinning,  the  thickness  of 
the  smallest  twin  lamella  is  approximately  twice  the 
size  of  one  block.  The  observations  follow  quali¬ 
tatively  the  predictions  of  the  theory  of  Zwicky,  and 
the  fact  that  the  parameter  of  tho  blocks  is  40%  too 
high  for  agreement  with  the  theory  is  attributed  to 
lack  of  knowledge  of  the  Poisson  number  for  bismuth 
crystals. 

Reasons  arc  given  supporting  the  suggestion  that 
the  blocks  described  may  bo  the  smallest  units  in  the 
crystal  above  the  lattice  unit.  The  chemical  behaviour 
of  the  surfaces  leads  to  the  concept  of  the  blocks  as 
ideal  crystals  surrounded  by  a  very  thin  shell  of 
higher  density.  F.  G.  Tryhorn. 

Structure  of  thin  layers  of  metals.  Z.  Debi.n • 
ska  (Spraw.  Prace  Polsk.  Towarz.  Fizycz.,  1929,  4, 
59 — 68;  Chem.  Zentr.,  1929,  ii,  2974). — Thin  metallic 
films,  especially  when  obtained  by  vacuum  distillation, 
exhibit  orientation  of  the  microcrystals,  the  degree 
of  orientation  depending  on  the  nature  of  the  carrier. 

A.  A.  Eldridge. 

Stability  of  metallic  crystal  lattices.  R.  H. 
Canfield  (Physical  Rev.,  1930,  [ii],  35,  530—542).— 
Theoretical.  Born’s  theory  of  homopolar  crystal 
lattices  is  applied  to  cases  in  which  the  lattice  is  in 
equilibrium  as  regards  displacement  of  one  atom, 
unidirectional  extension,  and  simple  shear.  It  is 
shown  that  each  postulate  leads  to  a  restrictive  con¬ 
dition  on  the  symmetry  and  pattern  of  the  possible 
lattices,  in  agreement  with  the  high  symmetry 
observed.  If  these  equilibria  arc  stable  the  lattice 
is  shown  to  bo  in  equilibrium  against  relative  motion 
of  portions;  hence  “mosaic”  crystals  cannot  be 
configurations  of  minimum  potential  energy'. 

N.  M.  Bum  it. 

The  crystal  of  tungsten  obtained  by  deposition. 
T.  Fujiwara  (Mem.  Coll.  Sci.  Kyoto,  1930,  13, 
149 — 161). — Crystals  of  tungsten  deposited  by  the 
action  of  water  vapour  on  polycrystalline  and  single- 
crystal  tungsten  rods  heated  in  wet  hydrogen 
were  examined.  In  the  first  case  the  crystals  "crc 
rhombic  dodecahedra  with  (110)  crystal  fee®3’ 
sometimes  appearing  as  hexagonal  prisms.  Some  ot 
the  crystals  were  laminated.  Similar  crystals  deposited 
on  the  etched  surface  of  single-crystal  rods  had  the 
same  orientation  as  the  parent  crystal,  to  which  the) 
were  united  by  a  (110)  plane.  C.  J.  Smithells. 
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Recrystallisation  of  aluminium.  I.  K. 
Tanaka  (Mem.  Coll.  Sci.  Kyoto,  1930,  13,  117—125). 
—Crystals  produced  by  rccrystallisation  in  slightly 
deformed  single  crystals  of  aluminium  tend  to  have  a 
definite  orientation  with  reference  to  that  of  the 
mother  crystal.  The  orientation  is  little  affected  by 
the  direction  of  the  stress  applied  before  annealing, 
or  the  type  of  deformation  produced  by  the  stress. 

C.  J.  Smithells. 

Arrangement  of  microcrystals  in  bent  wires 
of  tungsten  and  molybdenum.  T.  Fujiwara 
(Mem.  Coll.  Sci.  Kyoto,  1930,  13,  109— 115).— The 
crystal  fragments  resulting  from  bending  a  single- 
crystal  tungsten  wire  arc  so  oriented  that  they  retain 
closely  the  same  position  as  the  original  crystal  with 
respect  to  the  wire  axis.  The  arrangement  of  the 
fibrous  structure  of  a  hard-drawn  molybdenum  wire 
with  respect  to  the  axis  of  the  wire  is  retained  after 
bending.  C.  J.  Smithells. 

Arrangement  of  microcrystals  in  a  fractured 
single-crystal  aluminium  wire.  K.  Fujii  (Mem. 
Coll.  Sci.  Kyoto,  1930,  13,  101 — 108). — The  arrange¬ 
ment  of  the  microcrystals  formed  when  a  single-crystal 
aluminium  wire  is  broken  in  tension  was  determined 
by  means  of  X-rays.  The  crystal  fragments  form  an 
imperfect  fibre  structure  on  that  plane  perpendicular 
to  the  (221)  planes  which  makes  the  smallest  angle 
with  the  wire  cross-section.  Near  the  point  of  frac¬ 
ture  the  wire  extends  120 — 130%  and  the  crystal 
fragments  on  either  side  have  suffered  rotation  of 
about  95°  at  this  point.  C.  J.  Smithells. 

Preparation  of  single  crystals  of  bismuth.  L. 
Schubnikov  (Proc.  K.  Akad.  YVctcnsch.  Amsterdam, 
1930,  33,  327 — 331). — A  method  is  described  whereby 
single  bismuth  crystals  may  be  prepared  of  any  pre¬ 
determined  geometric  form  and  with  the  axis  oriented 
in  any  required  direction.  The  molten  metal  is 
pressed  into  a  mould  of  the  desired  dimensions  con¬ 
structed  of  quartz  plates  coated  with  a  little  paraffin 
wrax  and  containing  a  small  crystal  of  the  metal, 
oriented  in  the  required  direction,  which  serves  to 
seed  the  melt.  It  is  relatively  easy  to  prepare  crystals 
in  this  manner  with  the  major  axis  at  right  angles' 
to  the  length  of  the  specimen,  but  more  difficulty  is 
experienced  when  the  major  axis  is  required  to  be 
parallel  with  the  length,  as  in  this  case  twinning 
frequently  occurs.  J.  W.  Smith. 

Crystal  structure  of  neon.  J.  de  Smedt,  W.  11. 
Keksom,  and  H.  H.  Mooy  (Proc.  K.  Akad.  Wctensch. 
Amsterdam,  1930,  33,  255 — 257). — Using  a  form  of 
the  apparatus  previously  described  (A.,  1925,  ii,  481), 
adapted  so  that  the  solidified  neon  could  be  cooled  to 
liquid  helium  temperatures,  Debye-Schcrrer  diagrams 
of  solid  neon  have  been  obtained.  Only  four  sharp 
and  intense  lines  originating  from  neon  could  be 
observed,  the  spacings  corresponding  with  a  face- 
centred  cubic  lattice,  the  lattice  constant  being 
4-52  A.  'The  density  is  T443  at  a  temperature  slightly 
above  the  b.  p.  of  helium.  The  ratio  of  the  distance 
between  the  centres  of  the  nearest  neighbouring  neon 
atoms  (3-20  A.)  to  the  diameter  of  the  neon  atom 
calculated  from  viscosity  data  (2-36  A.)  is  T35,  as 
against  1-29  for  argon.  J.  W.  Smith. 


Crystal  structure  of  white  phosphorus.  G. 
Natta  and  L.  Passerini  (Nature,  1930,  125,  707— 
708). — Contrary  to  Young  (Centr.  Min.,  1926,  107), 
no  appreciable  transformation  of  white  into  red 
phosphorus  occurs  under  the  influence  of  X-rays  of 
long  wave-length.  The  22  lines  obtained  with  the 
K  radiations  of  an  iron  anticathode  indicate  a  lattice 
constant  (cubic  system)  of  7T7  A.  for  the  elementary 
cell.  L.  S.  Theobald. 

Space-group  of  alkali  sulphates.  A.  Ogg  (Phil. 
Mag.,  1930,  [vii],  9,  665 — 667). — The  author’s  con¬ 
clusion  (A.,  1928,  223)  that  the  space-group  of  the 
alkali  sulphates  is  PJ."  has  been  confirmed  by  the 
experimental  work  of  Taylor  and  Boyer  (A.,  1929, 
243).  Further,  the  shortest  distance  between  the 
atomic  centres  of  the  metals  and  oxygen,  in  the 
structure  given  by  the  author,  is  in  agreement  with 
the  sum  of  the  atomic  radii  calculated  by  Pauling 
on  the  basis  of  wave  mechanics.  M.  S.  Burr. 

Structure  of  sulphides  and  sulpho-salts.  J.  W. 
Gruner  (Amer.  Min.,  1929,  14,  470 — 4S1). — Sulpho- 
salts  differ  from  sulphides  in  that  the  metals  occupy 
at  least  two  structurally  non-equivalent  positions. 
Structural  radicals  arc  not  distinguishable  except  in 
the  pyritc  group,  pcntlandite,  and  sulvanito.  The 
commonest  arrangements  of  the  sulphur  atoms 
involve  close  packing  of  cubic  face-centred  and  hex¬ 
agonal  types.  Except  for  the  larger  lattices  of  the 
molybdenite  group,  most  sulphides  and  sulpho-salts 
have  the  sulphur  atoms  arranged  at  the  corners  of 
regular  or  slightly  distorted  tetrahedra. 

Chemical  Abstracts. 

A'-Ray  spectroscopic  investigations  of  some 
solid  chloro-salts.  I.  0.  Stelling  and  F.  Olsson 
(Z.  physikal.  Chcm.,  1930,  B,  7,  210— 225).— X-Ray  K 
absorption  spectra  arc  recorded  for  25  solid  double 
salts  of  chlorides  of  the  alkali  metals  and  ammonium 
with  chlorides  of  the  heavy  metals  manganese,  iron, 
cobalt,  nickel,  copper,  zinc,  cadmium,  tin,  antimony, 
and  platinum,  including  also  the  compound  of  tetra- 
ethylammonium  chloride  with  manganic  chloride, 
(Et4N)2MnCls.  All  give  two  well-marked  absorption 
bands  of  similar  type,  except  the  zinc  salts,  which 
give  ono  band.  These  bands  appear  to  bo  charac¬ 
teristic  of  non-ionic  chlorine  (A.,  1927,  391).  The 
wave-lengths  are  in  good  agreement  with  those  of  the 
simple  heavy  metals  in  the  salts.  The  conception  of 
a  complex  ion  (MCI*)  with  non -polar  linking  seems 
to  be  supported  by  the  results.  M.  S.  Burr. 

Crystal  structure  of  potassium  chlorate. 
W.  H.  Zaohariasen  (Z.  Krist.,  1929,  71,  501—516; 
Chem.  Zentr.,  1929,  ii,  3103). — Potassium  chlorate, 
monoclinic,  holohedral,  has  a  4-647,  b  5-585,  c  7-085  A., 
fi  109°  38' ;  the  unit  cell  contains  2  mols.  The  space- 
group  is  C%,  and  d„ i„  2-28.  A.  A.  Eldridge. 

Crystal  structure  of  sodium  chlorate.  W.  H. 
Zaohariasen  (K.  Krist.,  1929,  71,  517 — 529;  Chem. 
Zentr.,  1929,  ii,  3103).— Sodium  chlorate,  cubic 
tetnrtohcdral,  has  a  6-570  A. ;  the  unit  cell  contains 
4  liiols.,  arid' the  space-group  is  T. 

A.  A.  Eldhidge. 

A'-Ray  investigation  of  nitrides  of  molybdenum 
and  tungsten.  G.  Hauu  (Z.  physikal.  Chem.,  1930, 
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B,  7,  330 — -362). — By  heating  molybdenum  in 
ammonia,  products  containing  up  to  4S  at.-%  of 
nitrogen  have  been  obtained,  and  by  X-ray  examin¬ 
ation  the  presence  of  three  intermediate  nitride 
phases  has  been  demonstrated.  The  y  phase  consists 
of  metal  atoms  arranged  in  a  face-centred  cubic  lattice, 
the  nitrogen  atoms  apparently  being  contained  in  the 
larger  interstices  of  the  lattice,  and  below  about  700° 
is  homogeneous  only  if  the  nitrogen  content  lies 
within  narrow  limits  about  33  at.-%.  In  the  8  phase, 
which  would  probably  be  homogeneous  for  about 
.70  at.-%  N,  the  metal  atoms  form  a  simple  hexagonal 
lattice,  and  the  structure  is  similar  to  that  of  tungsten 
carbide  (Westgren  and  Phragmen,  A.,  1926,  1084). 
The  (3  phase,  which  is  homogeneous  for  about  28  at.- 
%  N,  has  its  metal  atoms  in  a  face-centred  tetragonal 
lattice,  and  is  stable  only  above  about  600°.  In  the 
system  tungsten-nitrogen  the  [3  phase,  which  has  the 
lowest  nitrogen  content,  is  similar  in  structure  to  the 
y  phase  in  the  previous  system.  There  is  no  evidence 
that  nitrogen  dissolves  in  either  metal. 

R.  CUTHILL. 

Crystal  structure  of  calcium  carbide.  M.  vox 
Stackelbkrg  (Naturwiss.,  1930,  18,  305 — 306). — 
Accurate  X-ray  investigation  by  the  Wcissenberg- 
Bohm  method  have  shown  that  calcium  carbide 
crystals  are  tetragonal.  The  rectangular  pieces  split 
from  the  carbide  give  a  wrong  form  of  X-ray  diagram. 
There  is  a  coalescence  of  three  faces  the  c  axes  of 
which  lie  at  right  angles  to  each  other  in  three-direc¬ 
tional  space.  Each  rotation  diagram  therefore  gives 
the  superposition  of  three  rotation  diagrams  (of  which 
two  are  identical)  of  the  tetragonal  crystal  in  three 
directions  mutually  perpendicular.  This  coalescence, 
detectable  by  the  polarisation  microscope,  is  possible 
because  of  the  slight  difference  between  c  and  a : 
n=5-48,  c=6'37  A.,  c/a= 1-16.  There  are  at  least 
four  molecules  in  the  crystal  and  the  calculated  density 
is  2*21,  in  good  agreement  with  the  experimental  value 
of  2-1.  The  calcium  atoms  are  disposed  in  a  face- 
centred  lattice  and  the  carbon  atoms  form  two  face- 
centred  lattices.  The  relationship  to  the  crystal 
structure  of  the  carbides  of  barium,  cerium,  and 
strontium  is  considered.  W.  R.  Angus. 

K-.Y-Ray  absorption  spectra  of  chlorine  in 
stereoisomeric  organic  compounds.  O.  Stelling 
(Z.  physikal.  Cliem.,  1930,  B,  7,  325— 326).— As  in 
the  case  of  complex  inorganic  chlorine  compounds 
(cf.  A.,  1927,  391),  organic  cis-  and  frans-chloro- 
compounds  show  different  K  absorption  spectra  due 
to  the  chlorine,  but  unlike  the  former  compounds  it 
is  the  shorter  wave-length  edge  which  is  the  more 
strongly  influenced  by  the  spatial  configuration  of 
the  molecule.  Both  the  active  forms  and  the  racemic 
form  of  dichlorosuccinic  acid  give  almost  identical 
results,  but  the  weso-form  shows  a  lower  value  for  the 
shorter  wave-length  edge.  Similarly,  monochloro- 
fumaric  acid  shows  a  lower  wave-length  of  this  edge 
than  monochloromaleie  acid,  and  the  value  for  the 
former  compound  is  almost  identical  with  that  of 
jReso-dichlorosuccinic  acid.  J.  W.  Smith. 

Internal  and  surface  structure  of  long-chain 
organic  liquids.  J.  J.  Trillat  (Compt.  rend., 
1930,  190,  85S — 860). — If  errors  due  to  diffraction  of 


the  continuous  background  (this  vol.,  19)  are  elimin¬ 
ated,  then  the  molecular  spacings  of  long-chain 
organic  compounds  determined  from  X-ray  diagrams 
by  Bragg’s  formula  are  in  agreement  with  those 
obtained  by  other  methods.  In  addition,  evidence 
is  obtained  of  the  formation  of  chains  of  molecules. 
The  author’s  tangential  drop  method  (A.,  1929,  630) 
shows  that  the  surface  structures  of  such  fluids  differ 
from  their  internal  structures  by  reason  of  the  dis¬ 
continuity  of  the  magnetic  field  in  the  former  case. 

J.  Grant. 

Crystal  structure  of  picric  acid.  M.  A.  Bredig 
and  II.  Moller  (Z.  Krist.,  1929,  71,  331—342 ;  Chem. 
Zentr.,  1929,  ii,  3103). — The  space-group  is  GV, 
the  translation  lattice  is  the  simple  rhombic  lattice. 
The  unit  cell  contains  8  mols.  A.  A.  Eldridge. 

Y-Ray  diffraction  in  liquids.  II.  Benzene, 
cyclohexane,  and  their  homologues.  S.  Tanaka 
and  A.  Tsuji  (Mem.  Coll.  Sci.  KyotS,  1930,  13, 
169 — 173;  cf.  this  vol.,  527).— X-Ray  diffraction 
patterns  of  14  hydrocarbons  were  obtained.  The 
diffraction  band  of  benzene  shows  two  maxima,  and 
assuming  the  benzene  molecule  to  have  a  flat  disc 
form  this  gives  4-76  and  3-12  A.  for  its  diameter  and 
thickness.  ciyrfoHexane  and  its  homologues  give 
single  sharp  maxima,  indicating  a  spherical  molecule. 
The  substitution  of  a  methyl  group  produces  uniform 
increase  in  diameter.  C.  J.  Smithells. 

Determination  of  purity  of  liquid  isomerides  by 
X-ray  diffraction.  G.  W.  Stewart  (Proe.  Iowa 
Acad.  Sci.,  1928, 35, 251 ). — The  presence  of  isomerides, 
e.g.,  of  aliphatic  hydrocarbons,  is  detected  by  dis¬ 
placement  of  the  diffraction  peaks. 

Chemical  Abstracts. 

Cellulose  space  lattice.  O.  L.  Sponsler  (Nature, 
1930, 125, 633 — 634). — New  data  showing  the  relation¬ 
ship  between  planes  parallel  to  the  long  axis  have  been 
obtained  from  diffraction  patterns  of  Valonia  venlri- 
com.  The  diffraction  maxima  agree  with  an  ele¬ 
mentary  cell  in  which  the  planes  (010)  are  parallel  to 
the  surface  of  the  cell-wall  and  are  represented  by 
planes  spaced  6-10  A. ;  the  planes  (100)  are  perpen¬ 
dicular  to  the  surface  and  are  represented  by  5-33  A. 
spacings,  whilst  the  diagonals  (110)  are  spaced 
3-93  A.  The  axial  dimensions  for  cellulose  are 
a  10-7,  6  12-2,  c  10-3  A. ;  the  angles  between  them  are 
nearly  right  angles.  L.  S.  Theobald. 

Cellulose  space  lattice.  W.  H.  Bragg  (Nature, 
1930,  125,  634). — The  results  of  Mark  and  co-workers 
are  practically  equivalent  to  those  of  Sponsler  (see 

preceding  abstract).  L.  S.  Theobald. 

Structure  of  andalusite,  Al,SiO-.  W.  H.  Taylok 
(Z.  Krist.,  1929,  71,  205— 21Sl  Chem.  Zentr.,  1929, 
ii,  2990). — The  unit  cell  has  a  7-76,  b  7-90,  c  5-56  A.; 
space-group  Vi3.  A.  A.  Eldridge. 

Fine  structure  of  gypsum.  E.  Oxorato  (Z- 
Krist.,  1929,  71,  277—325;  Chem.  Zentr.,  1929,  ii, 
3102 — 3103). — The  lattice  constants  of  gypsum  arc: 
a0  10-47,  b0  15-15,  c0  6-2S  A.  (a:b:  c=0-6895 : 1 : 0-4132 ; 
crystallographically  a  :  b  :  c=0-6910  :  1  :  0-4145) ;  the 
unit  cell  contains  8  mols.  The  space-group  is  C%- 
A.  A.  Eldridge. 
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Diamagnetic  simple  salt  of  nickel.  D.  M. 
Bose  (Nature,  1930, 125,  708). — Dutt  has  shown  that 
the  compound  Ni(CN)2,7H20  is  paramagnetic,  but 
becomes  progressively  less  paramagnetic  on  dehydra¬ 
tion  and  on  complete  dehydration  would  probably 
become  diamagnetic.  L.  S.  Theobald. 

Influence  of  chemical  colloidisation  on  the 
1  anomalous  diamagnetism  of  bismuth  and 
antimony.  V.  I.  Vaidyanathan  (Nature,  1930, 
125,  672). — The  specific  diamagnetic  susceptibility  of 
colloidal  antimony  with  a  particle  size  of  100  (xjjl  and 
prepared  by  reducing  potassium  antimonate  by  means 
of  sodium  hydrosulphide  is  reduced  to  a  value  of 
0-31  x  10~°.  Colloidal  bismuth,  prepared  by  reducing 
bismuth  tartrate  with  stannous  chloride  in  alkaline 
solution,  gave  a  value  of  0-25  x  10-®  unit. 

L.  S.  Theobald. 

Magnetisation  curve  of  single  iron  crystals. 
D.JFoster  and  R.  M.  Bozorth  (Nature,  1930,  125, 
525). — The  abrupt  changes  in  slope  of  this  curve 
observed  by  previous  investigators  are  due  to  incorrect 
measurements  of  field  intensities;  when  actual 
magnetising  fields  are  measured  directly  no  breaks 
occur-  L.  S.  Theobald. 

Diamagnetism  of  electrons  in  metals.  F. 
Bitter  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  95—98).— 
i  the  basis  of  the  wave  structure  of  the  electron  a 

ifflraiula  for  the  diamagnetic  susceptibility  of  free 
ijeotrons  is  obtained  having  the  same  form  as  the 
assical  formula  with  the  substitution  for  A,  the  mean 
$e  path,  of  the  term  a/4,  where  a  is  the  grating 
!  constant  of  the  cubic  lattice  under  consideration, 
ithereas  the  values  given  by  the  classical  formula 
lere  much  too  large,  those  given  by  the  new  formula 
® cases  where  it  may  properly  be  applied  are  lower 
man  the  paramagnetism  of  the  free  electrons.  A 
inantitative  check  with  experiment  cannot  be  under- 
ta™.  in  the  case  of  the  heavy  elements  potassium, 

;  .Jfodium,  caasium,  copper,  silver,  and  gold,  because 
,  y  and  Kd  are  both  small  compared  with  the 
tamagnetism  of  the  atoms  of  the  lattice. 


n,  F.  G.  Tryhorn. 

Diamagnetism  of  ferromagnetic  substances. 
“■  vans  (Naturwiss.,  1930,  18,  184— 185).— Weber’s 
f«ry  of  magnetism  is  interpreted  in  the  light  of 
prcsexit  knowledge.  Weber’s  and  Ampere’s  molecular 
arcuits  are  identified  with  the  magnetic  moment  of 
6  rotating  electrons  of  para-  and  ferro-magnetics, 
J\.  e  induction  effect  with  the  Larmor  precession 
‘  Qiamagnetics.  Weber  was  unable  to  show  a 
magnetic  effect  in  ferromagnetic  substances.  In 
^saturated  ferromagnetic  substance,  where  the 
1  circuits  are  oriented  to  a  maximum,  then, 
l  .  '^creasing  external  field,  a  diamagnetic  effect 
jfcS  n  manifest  itself.  With  external  fields  of  about 
1.  8anss  it  is  shown  that  permalloy  and  mu-metal 
E.  be  I'ianmgnctie,  although  both  arc  strong  ferro- 
|  jiietic Substances.  J.  Fa rquii arson. 

1  W017  of  ferromagnetism.  F.  Br.ocn  (Z. 

I  61,  20(5 — 2 19). — Theoretical.  By  an 

;  t;1Ca  ,n  °f  wave  mechanics  to  the  exchange  of 
I 'TriJUfVJ1  :l  cry8***1!  a  theory  of  higher  multiplets  is 
to  v  slafcer’ this  vol  >  12°;  Bloch,  A-  1929> 
Various  types  of  space-lattice  are  considered. 


and,  at  the  low  temperatures  at  which  ferromag¬ 
netism  can  occur,  magnetic  saturation  is  described 
by  an  equation  of  the  form  il/(T)=i¥(0)[l— (T/0)3  2J. 

J.  Farquharson. 

Magnetic  characteristics  of  nickel.  F.  Tyler 
(Phil.  Mag.,  1930,  [vii],  9,  1026— 1038).— Quantum 
and  classical  theory  curves  for  the  variation  of  the 
spontaneous  magnetisation  with  temperature  below' 
the  Curie  point  are  obtained  and  compared  with 
experimental  results ;  curves  corresponding  with 
large  external  fields  are  also  considered.  Results 
indicate  that  the  carriers  have  a  moment  of  one  Bohr 
magneton.  There  is  evidence  of  anomalies  in  the 
variation  in  magnetisation  close  to  the  Curie  point 
(cf.  Forrer,  A.,  1929,  752,  1224).  Magnetic  data 
above  the  Curie  point  are  discussed.  Most  of  the 
characteristics  can  be  explained  by  assuming  that  the 
carriers  are  free  electrons  the  numbers  of  which  may 
vary  (cf.  Dorfman,  ibid.,  751).  N.  M.  Bligh. 


Barkhausen  effect.  II.  Determination  of  the 
average  size  of  the  discontinuities  in  magnetis¬ 
ation.  R.  M.  Bozorth  and  (Miss)  J.  F.  Dillinger 
(Physical  Rev.,  1930,  [ii],  35,  733—752 ;  cf.  A.,  1929, 
1224). — The  discontinuities  in  magnetisation,  when 
a  continuously  varying  magnetic  field  is  applied  to  a 
ferromagnetic  substance,  have  been  examined  in 
wires  of  iron,  nickel,  and  iron-nickel  alloys.  An 
expression  is  derived  and  experimental  methods  arc 
described  for  determining  their  average  size  for  a 
given  material  in  a  given  state  of  magnetisation. 

N.  M.  Bligh. 

Chemical  and  magnetic  study  of  the  complex 
derivatives  of  the  triazine  nucleus.  P.  Pascal  and 
R.  Lecuir  (Compt.  rend.,  1930,  190,  784—786).— 
The  complexities  of  a  number  of  the  triazinetri- 
carboxylates  of  the  metals  of  the  iron  group  (A., 
1929,  1083)  have  been  determined  from  the  difference 
between  the  observed  magnetic  susceptibilities  and 
those  calculated  by  Wiedemann’s  method.  The  red 
salt,  Co"3(C02CN)6,9H,0,  and  the  white  salt, 
Ni3(CO.,CN)  6,4H20 ,  behave  as  the  mixtures 

[Co"3(C"02CN)6+9Co"(NH4)2(C204)2]  and 
[2Ni3(C02CN)6+3Ni(NH4)2(U204)2],  respectively.  The 
complex  compounds,  Co"2[Co(C3N303)2]  (bluish-green), 
Co"2H2(C3N303)2,6H20  (mauve  needles,  and 
Co"H4(C3N303)2,3H20  (red  needles)  were  prepared  by 
the  hydrolysis  of  sodium  cyanurate  in  the  presence  of 
decreasing  amounts  of  cobaltous  sulphate  and  their 
formulae  established.  J.  Grant. 


Magnetostriction  constant  for  alternating 
magnetic  fields.  F.  D.  Smith  (Proc.  Physical  Soc., 
1930,  42,  181 — 191). — The  magnetostriction  constant 
for  the  Joule  effect  is  the  same  as  the  constant  in  the 
relation  between  the  alternating  intensity  of  mag¬ 
netisation  produced  by  an  alternating  strain,  and  was 
measured  for  various  values  of  the  magnetic  field 
with  a  ring  of  the  alloy  Fe  60,  Ni  40%.  It  is  shown 
that  the  magnetostriction  effect  for  steady  magnetising 
fields  can  be  inferred  from  measurements  with 
alternating  magnetic  fields  if  the  reversible  and 
differential  permeability  of  the  alloy  are  known. 

N.  M.  Bligh. 

Magnetic  properties  of  rocks.  G.  Grenet  (Ann. 
Physique,  1930,  [x],  13,  263 — 348). — A  brief  historical 


074  BRITISH  CHEMICAL  ABSTRACTS. — A. 


and  critical  survey  of  the  subject  is  given.  Using  a 
modified  Ourio-Cheneveau  magnetic  balance,  and  a 
Hughes  induction  balance  adapted  for  rapidly  measur¬ 
ing  magnetisation  coefficients,  the  relation  between 
tlio  susceptibilities  and  compositions  of  rocks  was 
investigated.  Magnetisation  coefficients  and  sus¬ 
ceptibilities  are  tabulated  for  about  140  minerals  and 
280  samples  of  rock.  For  the  rocks,  values  are  also 
given  of  the  percentage  of  magnetite  present.  Magnetic 
properties  were  most  marked  in  rocks  rich  in  ferro¬ 
magnetic  elements.  The  increase  in  susceptibility  of 
certain  rocks  after  heating  is  discussed. 

N.  M.  Bligh. 

Mechanism  of  ionic  conduction  in  solid  com¬ 
pounds  [of  the  class  of]  “  good  conductors.”  W. 
Jost  (Z.  physikal.  Cliem.,  1930,  B,  7,  234 — 242),. — 
Polemical  against  Smekal  (this  vol.,  140). 

M.  S.  Burr. 

Anomalous  after-effect  of  dielectrics  for  their 
apparent  resistivity.  H.  Saegusa  and  S.  Shimizu 
(Phil.  Mag.,  1930,  [vii],  9,  474-488).— Resistivity 
measurements  have  been  made  on  a  quartz  plate  cut 
normal  to  the  optic  axis.  It  is  found  that  following 
the  application  of  any  potential  the  resistivity  returns 
to  a  normal  figure  only  after  considerable  time,  the 
duration  depending  on  the  magnitude  of  the  initial 
applied  potential.  This  after-effect  appears  at  the 
limit  potential  and  is  of  the  same  magnitude  whether 
the  initial  applied  potential  is  negative  or  positive. 
The  after-effect  increases  rapidly  with  the  time  of 
application  of  the  initial  potential  and  finally  tends 
to  a  constant  value.  If  the  initial  potential  is  less 
than  that  applied  in  determining  the  resistivity  the 
after-effect  is  comparatively  small. 

A.  E.  Mitchell. 

Application  of  the  Kerr  effect  for  the  investig¬ 
ation  of  the  distribution  of  the  electric  field  in 
dielectrics  and  the  determination  of  some  Kerr 
constants.  G.  J.  Dillon  (Z.  Physik,  1930,  61, 
386 — 394). — A  method,  using  the  Ken-  effect,  is 
given  for  the  investigation  of  the  distribution  of  the 
electric  field  in  transparent  dielectrics,  and  is  applied 
to  nitrobenzene.  The  field  changes  considerably  for 
constant  current,  and  round  the  cathode  is  about 
twice  as  strong  as  round  the  anode.  For  a  changing 
current  the  field  in  the  neighbourhood  of  the  electrodes 
is  stronger  than  that  in  the  middle.  The  accuracy 
of  the  method  is  considerable,  and  it  has  the  advantage 
that  the  whole  field  is  investigated  simultaneously, 
so  that  it  is  possible  to  determine  not  only  the  distribu¬ 
tion  of  the  field,  but  also  its  variation,  if  any,  in  the 
course  of  time.  Some  Kerr  constants  were  determined 
by  the  method  of  compensation.  Solutions  of 
substances  existing  in  the  liquid  crystalline  state 
were  used.  Benzene  itself  and  benzene  solutions  of 
two  cholesteryl  esters  and  of  ethyl  azoxybenzoate 
were  investigated.  The  results  show  that  the  Kerr 
constants  of  the  solutions  and  of  the  solvent  differ 
little  from  one  another.  A.  J.  Mee. 

Crystal  detectors.  J.  Vkede  (Physikal.  Z.,  1930, 
31,  323 — 332). — A  continuation  of  the  work  of  Trey 
(A.,  1926,  115)  and  of  Luke  (A.,  1927,  402). 
Chemically-prepared  lead  sulphide  which  was  made  a 
good  detector  by  gently  heating  is  shown  to  have 


less  detecting  power  after  subliming  in  a  vacuum, 
when  it  gives  off  large  volumes  of  gas,  and  on  resub- 
liming  is  shown  to  have  completely  lost  its  action. 
The  crystal  did  not  regain  its  power  of  detecting  on 
treatment  with  water,  sulphur,  lead  sulphate,  or 
hydrogen  sulphide.  Pure  tellurium  is  not  a  detector. 
Cuprous  iodide,  prepared  in  a  vacuum,  but  containing 
excess  of  iodine,  has  good  detecting  power.  A  largo 
series  of  pure  oxides,  nitrides,  and  carbides  -was 
investigated  and  shown  to  be  without  detecting 
power.  Various  theories  of  the  detecting  action  of 
crystals  aro  discussed.  The  action  is  shown  to  be 
related  to  the  Peltier  effect  and  it  is  pointed  out  that 
galena  has  a  high  place  in  the  thermo-electric  scries. 

H.  A.  Jahn. 

Colour  of  alloys.  M.  Kuroda  (Sci.  Papers  List. 
Phys.  Cliem.  Res.  Tokyo,  1930,  12,  308—320).- 
An  apparatus  was  devised  by  which  the  residual  light, 
after  multiple  reflexions  from  a  metal  surface,  of  a 
divided  beam  of  light  could  be  compared  with  the 
original  beam  after  dispersion  in  a  spectroscope.  The 
spectra  obtained  were  compared  visually,  and  the 
intensity  of  the  comparison  spectra  was  altered  by  a 
neutral  calibrated  wedge.  Preliminary  experiments 
indicated  that  four  successive  reflexions  were  sufficient 
to  define  the  spectral  characteristics  of  the  reflected 
light,  and  also  if  inequalities  of  tlie  surface  due  to  the 
mechanical  processes  of  preparation  wore  placed 
parallel  to  the  incident  beam  of  light  no  serious  errors 
were  made.  Four  typos  of  binary  alloys  were  ex¬ 
amined  :  copper-bismuth,  copper-silver,  copper-nickel, 
and  copper-zinc.  The  results  showed  that  cutcctic 
alloys  and  alloys  of  agglomerate  structure  have  the 
reflexion  .  characteristics  indicated  by  composition. 
Solid  solutions  are  more  complicated.  The  dilution 
ratio  expected  by  comparison  with  liquid  solutions 
did  not  apply  to  the  reflexion  characteristics  obtained. 

J.  O.  Cutter 

Dynamic  method  for  the  determination  of  the 
dependence  on  temperature  of  the  elastic  con¬ 
stants  of  specimens  in  the  form  of  rods  at  low 
temperatures.  E.  Goens  (Ann.  Physik,  1930,  [v], 
4,  733— 777).— A  method  for  the  simultaneous  deter¬ 
mination  of  the  temperature  coefficients  of  the  moduli 
of  torsion  and  elasticity7  of  specimens  in  the  form  of 
rods  over  a  low  temperature  range  is  described.  The 
method  is  intended  to  be  of  special  use  in  determining 
the  temperature  coefficients  of  the  elastic  constants 
of  single  metallic  crystals,  although  here  it  is  applied 
to  aluminium  and  iron  in  the  polycrystalline  forni- 
The  absolute  values  of  the  constants  cannot 
generally  found  by  this  method,  but  the  torsi®* 
modulus  can  be  determined  with  accuracy. 
method  depends  on  the  measurement  of  torsion" 
and  transversal  oscillations  of  the  test  piece,  wluc'1 
is  symmetrically  loaded  at  its  ends.  The  frequency 
of  the  oscillations  is  determined  electrically,  as  the)' 
are  made  audible  by  an  clectrodynamic  method. 
theory  of  the  method  is  given,  and  it  is  tested  on 
specimens  of  aluminium  and  iron.  Certain  cor¬ 
rections  have  to  be  made  to  get  accurate  resu  • 
The  temperature  coefficients  of  the  two  moduli  wer 
determined  for  the  metals  over  the  range  — 19;\  . 
18°.  When  compared  with  other  earlier  results,  u  1 
found  that  they  deviate  considerably'  from  those  o 
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Schaefer  (Ann.  Physik,  1901,  5,  220)  for  aluminium, 
but  that  tlio  value  for  the  temperature  coefficient 
of  the  torsional  modulus  is  in  satisfactory  agreement 
with  that  obtained  by  Guye  and  Frdedericksz  (Compt. 
rend.,  1909,  149,  1066).  For  iron  the  deviations  are 
smaller.  A.  J.  Mee. 

Hardness  and  pressure  of  flow  of  metals  at 
different  temperatures.  V.  Schischokin  (Z. 
anorg,  Chem.,  1930,  189,  263 — 2S2). — The  Brinell 
hardness  and  pressure  of  flow  of  the  following  easily 
fusible  metals  have  been  investigated :  bismuth, 
thallium,  tin,  lead,  cadmium,  and  zinc.  With  rising 
temperature  the  hardness  of  bismuth,  lead,  and  zinc 
decreases  along  a  uniform  curve.  The  curve  for 
thallium  has  a  break  between  215°  and  231°,  for 
cadmium  at  about  100°,  and  for  tin  a  slight  one  at 
loo — 165°.  The  break  in  the.  thallium  curve  corre¬ 
sponds  with  the  transition  point,  but  the  transition 
point  for  cadmium  is  65°.  By  plotting  the  logarithm 
of  the  hardness  against  temperature  a  break  is  also 
obtained  for  .  zinc  at  175 — 185°.  The  transition 
temperature  of  zinc  is  170°.  The  pressure  of  flow 
also  falls  with  rising  temperature  and  is  represented 
by  a  smooth  curve  for  tin,  lead,  cadmium,  and 
bismuth.  Thallium  has  a  sharp  break  corresponding 
with  the  transition  point.  The  dependence  of  the 
Brinell  hardness  H  on  the  temperature  t  is  given  by  an 
exponential  function  of  the  form  J/=kc_<1‘,  and 
similarly  for  the  flow  pressure  F.  The  temperature 
coefficients  of  F  and  H  arc  similar  and  are  lowest  for 
the  pure  metals,  admixture  with  another  metal  causing 
an  increase  in  the  temperature  coefficients. 

M.  S.  Burr. 

Cohesion  in  univalent  metals.  J.  C.  Slater 
(Physical  Rev.,  1930,  pi],  35,  509—529). — Theoretical. 
Tlie  Sommerfeld-Heisenbcrg-Bloch  theory  of 
metallic  structure  is  extended  to  explain  cohesive 
forces;  calculations  for  atoms  with  one  valency 
electron  are  in  qualitative  agreement  with  experiment. 
Conductivity  and  ferromagnetism  arc  considered;  it 
is  shown  that  metals  of  the  alkali  type  cannot  be 
ferromagnetic,  a  property  which  appeal's  to  require  a 
group  of  electrons  responsible  for  cohesion,  and  a  group 
of  smaller  orbit,  producing  the  magnetism,  as  shown 
by  the  iron  and  similar  groups.  IST.  M.  Bligh. 

Influence  of  very  slight  impurities  on  the 
cohesion  limits  of  rock-salt  crystals.  F.  Blank 
and  A.  S.mekal  (Naturwiss.,  1930,  18,  306 — 307). — 
The  cohesion  limits  are  increased  by  the  addition  of 
slight  impurities.  When  10-5  mol.  of  lead  chloride 
is  added  to  a  fused  crystal  of  the  purest  synthetic 
rock-salt  the  increase  is  three-fold.  Theories  of  the 
influence  of  impurities  on  lattice  structure  are 
discussed.  W.  R.  Angus. 

Lattice  energies  and  compressibilities  of 
alkali  hydrides.  J.  Kasarnovsiu  (Z.  Physik,  1930, 
°1,  236 — 23S). — Botho’s  value  (this  vol.,  132)  for  the 
electron-affinity  of  hydrogen  is  used  as  a  basis  for 
calculating  the  lattice  energies  of  the  alkali  and 
alkaline-earth  hydrides.  The  repulsion  exponents 
and  compressibilities  of  the  alkali  hydrides  have  also 
been  calculated.  ,  W.  R.  Angus. 

Behaviour  of  single  crystals  in  brittle  regions 
°t  5-iron  and  a-brass.  F.  Sauerwald,  B. 


Schmidt,  and  II.  Dienenthal  (Z.  Physik,  1930,  61, 
153 — -157). — The  cleavage  of  single  iron  crystals  at 
low  temperatures  is  shown  by  X-ray  examination  to 
take  place  along  the  cubic  planes  of  the  crystal. 
Single  crystals  of  pure  brass  were  fractured  at  616° 
and  715°  and  shown  to  be  readily  plastic,  the  slipping 
taking  place  along  an  octahedral  plane  of  the  crystal. 
Test  pieces  containing  various  numbers  of  single 
crystals  were  examined  and  the  plasticity  of  the  single 
crystals  was  shown  to  be  much  influenced  by  increase 
in  the  number  of  crystals  present  in  unit  volume. 

H.  A.  Jahn. 

Calculation  of  mol.  wts.  of  liquids  from 
pressure  coefficients.  R.  O.  Herzog  (Z.  physikal. 
Chem.,  1930, 147,  118 — 124). — The  utility  as  a  means 
of  calculating  the  mol.  wt.  M  of  a  non-associated 
liquid  of  the  equations  s=aftM  jd)2T  and  s~Rj(Mjd  — 
b),  where  il  is  tho  density,  T  the  temperature  (Abs.), 
a  and  b  are  tho  van  dcr  Waals  constants,  and  R  has 
the  valuo  3  04  litre-atm.,  is  demonstrated  by  means  of 
existing  data  for  the  pressure  coefficient,  s,  i.e.,  the 
quotient  of  tho  coefficient  of  expansion  by  tho  com¬ 
pressibility  coefficient,  the  values  of  a  and  b  being 
calculated  by  the  additive  principle  (cf.  van  Laar, 
“Die  ZustandsgleichungvonGasenund  Fliissigkeiten,” 
Leipzig,  1924,  p.  111).  Tho  second  equation  can 
also  be  used  for  calculating  the  degree  of  association 
of  associated  liquids.  R.  Cuthill. 

Relation  between  mol.  wt.  and  m.  p.  of  organic 
compounds.  J.  B.  Austin  (J.  Amcr.  Chem.  Soc., 
1930,  52,  1049 — 1053). — Starting  'with  Lindemann’s 
formula  for  the  characteristic  vibrations  of  the  atoms 
in  a  monatomic  solid  and  introducing  a  number  of 
simplifying  assumptions,  tho  relation  log  M=A-\-BT 
[where  J/=mol.  wt.,  T=m.  p.  (Abs.),  A  and  B  arc 
constants]  is  derived  for  members  of  homologous 
series.  R.  K.  Callow. 

Application  of  dialysis  coefficient  in  the  deter¬ 
mination  of  mol.  wt.  H.  Brintzinger  (Naturwiss. , 
1930,  18,  354— 355;  cf.  A.,  1929,  1003).— Using 
light  permeable  membranes  of  cellophane  dialysis 
coefficients  are  measured  and  from  them  mol.  wts. 
are  calculated  according  to  the  equation  X1y'J/1= 
W.  R.  Angus. 

Measurements  with  liquid  helium.  VII. 
Curves  of  transition  to  superconductivity  for 
tantalum  and  thorium.  W.  Meissner  (Z.  Physik, 
1930,  61,  191 — 198). — Four  specimens  of  tantalum, 
one  of  which  was  relatively  pure,  were  investigated. 
Tho  pure  metal  transforms  into  the  superconductive 
state  in  a  smaller  temperature  interval  than  the 
others.  The  middle  of  the  transition  curves  occurs 
at  approximately  4-36°  Abs.  for  all  four  specimens. 
Thorium  transforms  in  a  comparatively  large  temper¬ 
ature  interval.  This  may  be  due  to  the  use  of  an 
imperfect  crystal.  A.  B.  D.  Cassie. 

Increase  in  resistance  produced  magnetically 
in  monocrystals  of  bismuth  at  low  temperatures. 
L.  Schubnikow  and  W.  J.  de  Haas  (Proc.  Iv.  Akad. 
Wetensch.  Amsterdam,  1930,  33,  130— 133).— The 
resistance  of  two  monocrystalline  bismuth  wires,  with 
the  chief  axis  parallel  to  the  length  of  the  wire,  has 
been  determined  for  different  positions  of  tho  wire  in 
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magnetic  fields  of  varying  strength  and  at  temperatures 
in  the  neighbourhood  of  14 — 20°  Abs.  The  ratio 
llnjlta  has  been  plotted  against  the  field  strength  II, 
Rn  being  the  resistance  in  the  field  H  at  the  temper¬ 
ature  of  the  experiment  and  R0  the  resistance  at  the 
temperature  of  melting  ice  without  field. 

M.  S.  Burr. 

Superconductivity  of  alloys.  W.  J.  de  Haas, 
E.  van  Aubel,  and  J.  Voogd  (Proc,  K.  Akad.  Wetonsch. 
Amsterdam,  1930,  33,  258—261 ;  of.  A.,  1929,  496, 
65 2,  1135). — Like  the  compounds  Cu3Sn  and  Cu4Sn, 
AuSn  does  not  become  superconducting  down  to 
1-43°  Abs.  The  transition  point  of  HgsTl2  (3-82° 
Abs.)  lies  a  little  below  that  of  mercury  and  con¬ 
siderably  above  that  of  pure  thallium,  whilst  that  of 
PbTE  (4-05°  Abs.)  also  lies  between  the  transition 
points  of  lead  and  of  thallium.  Thallium  containing 
3%  of  silver,  which  must  be  composed  of  thallium, 
silver,  and  a  solid  solution  of  thallium  in  silver, 
becomes  superconducting  at  2-67°  Abs.,  or  0-3°  higher 
than  pure  thallium.  J.  W.  Smith. 

Influence  of  magnetic  fields  on  supercon¬ 
ductors.  W.  J.  de  Haas  and  J.  Voogd  (Proc.  K. 
Akad.  Wetonsch.  Amsterdam,  1930,  33,  262 — 272). — 
Like  the  alloys  previously  investigated  (cf.  A.,  1929, 
496),  the  magnetic  threshold  values  of  PbTl2  and 
SbaSn3  rise  more  rapidly  with  lowering  of  temperature 
than  do  those  of  the  pure  metals.  Lead-bismuth 
alloys  require  very  high  magnetic  fields  to  disturb  the 
superconductivity,  the  magnetic  fields  required  being 
the  higher  the  greater  is  the  bismuth  content.  A 
solenoid  made  of  a  saturated  solution  of  bismuth  in 
lead  should  bo  able  to  generate  magnetic  fields  of 
14,000  gauss  at  the  b.  p.  of  helium  -without  develop¬ 
ment  of  heat,  and  at  2°  Abs.  even  fields  of  19,000 
gauss.  Lead-tin-bismuth  and  lcad-tin-bismuth- 
cadmium  alloys  show  magnetic  disturbance  at  about 
the  same  field  strength  as  the  lead-bismuth  eutectic 
mixture.  These,  as  well  as  the  lead-bismuth  alloys, 
give  indications  of  a  small  hysteresis  in  the  magnetic 
transition  figure.  J.  W.  Smith. 

Apparent  deviation  from  Ohm’s  law  for  metals 
at  high  current  densities.  H.  M.  Barlow  (Phil. 
Mag.,  1930,  [vii],  9,  1041 — 1055;  cf.  Bridgman,  Proc. 
Amer.  Acad.  Arts  Sci.,  1922,  57,  131 ;  Compton,  A., 
1926,  10S6). — Bridgman  found  a  variation  in  the 
resistance  of  conducting  films  at  high  current  densities 
and  with  the  alternating  current  frequency  when  a 
large  direct  current  and  a  small  alternating  current 
were  passed  through  the  film  at  the  same  time.  An 
investigation  was  made,  using  an  improved  form  of 
Bridgman’s  apparatus,  and  curves  are  given  of  the 
variation  differences  between  alternating  and  direct 
current  resistances  with  the  alternating  current,  the 
direct  current  density,  and  frequency  of  the  alternating 
current.  Ohm's  law  was  found  to  be  rigidly  true  for  a 
gold  conductor  carrying  a  current  density  of  2xl06 
amp. /cm.2,  and  for  a  platinum  conductor  at  1-3  X  10s 
amp./cm.2  Bridgman's  assumption  of  a  sinusoidal 
variation  of  resistance  with  the  alternating  current  is 
not  supported.  N.  M.  Bligh. 

Electrical  conductivity  of  fused  silica.  H.  J. 
Seemann  (Z.  Physik,  1930, 61,  576 — 577). — Polemical, 
against  Lauster  (cf.  this  vol.,  142).  A.  B.  D.  Cassie. 


Electrical  conductivity  of  fused  silica.  F. 
Lauster  (Z.  Physik,  1930  ,  61,  57S— 5S0). — A  reply 
to  Scemann  (preceding  abstract).  Photomicrographs 
of  specimens  of  fused  silica  are  reproduced. 

A.  B.  D.  Cassie. 

Magnetic  susceptibility  of  manganocyanide 
ion.  S.  Freed  and  C.  Kasper  (J.  Amer.  Chem.  Soc., 
1930,  52,  1012 — 1013).— The  magnetic  susceptibility 
of  the  manganocyanide  ion  is  found  to  bo  1650  x  KH+ 
5%  by  the  Gouy  method.  J.  G.  A.  Griffiths. 

Magnetic  moment  of  the  atomic  nucleus.  J. 
Dorfman  (Compt.  rend.,  1930,  190,  924 — 925). — 
Calculating  Xc  for  lithium  (6)  by  a  method  analogous 
to  that  of  Cabrera  (A.,  1925,  ii,  1107)  as  —24-1  x  10+ 
and  Xf  on  the  assumption  that  the  magnetic  moment 
of  the  nucleus  is  one  Bohr  magneton,  the  value 
obtained  for  the  susceptibility  is  x(— /.e+/.i)= 
+43-72  xl0+  which  disagrees  with  Pascal’s  experi¬ 
mental  value,  —24-3  x  10~®.  It  is  inferred  that  if  the 
nucleus  of  Li(6)  possesses  any  magnetic  moment  at  all 
it  does  not  exceed  MnjlQ.  Similar  calculations  lead 
to  similar  conclusions  regarding  atoms  containing 
2,  3,  4,  5,  6,  and  7  electrons.  This  implies  that  the 
moment  of  the  pivoting  electron  is  -without  effect  in 
the  nucleus,  a  conclusion  in  agreement  with  spectro¬ 
scopic  data.  Various  explanations  are  suggested, 
the  one  preferred  being  that  the  moment  of  the 
pivoting  electron  is  compensated  in  some  way  in  the 
nucleus.  C.  A.  Silberrad. 

Measurements  of  sound-velocities  in  air, 
oxygen,  and  carbon  dioxide  at  temperatures 
from  900°  to  1200°,  with  special  reference  to  the 
temperature  coefficients  of  molecular  heats. 
F.  E.  King  and  J.  R.  Partington  (Phil.  Mag.,  1930, 
[vii],  9,  1020 — 1026). — With  the  apparatus  and 
method  previously  described  (cf.  A.,  1929,  128) 
measurements  were  extended  to  higher  temperatures. 
Sound  velocities,  molecular  heats,  and  their  ratios 
are  tabulated.  N.  M.  Bligh. 

Specific  heats  of  metals  and  alloys  at  low  tem¬ 
peratures.  A.  Eucken  and  H.  Werth  (Z.  anorg. 
Chem.,  1930,188, 152 — 172). — The  variation  with  tem¬ 
perature  of  the  specific  heats  of  copper,  nickel,  a-iron, 
constantan,  and  three  alloys  of  iron  and  manganese  has 
been  determined  down  to  15°  Abs.  Below  20°  Abs. 
none  of  the  substances  obeys  the  Debye  equation 
(Cr—aT3) ;  electrolytic  iron,  however,  does  so  between 
26°  and  40°  Abs.  The  specific  heats  of  constantan 
are  given  satisfactorily  from  those  of  the  components 
by  the  Kopp-Neumann  additive  rule,  and  the  latter 
has  been  used  to  calculate  the  specific  heat  of  y-iron 
from  the  observed  values  for  the  iron-manganese 
alloys  examined.  With  the  data  for  the  at.  heats  of 
a-  and  y-iron  the  values  of  the  entropy  integrals  in 
the  Nernst  heat  theorem  have  been  calculated,  and 
these  point  to  a  finite  entropy  difference  at  0°  Abs., 
which,  however,  is  of  the  same  order  as  the  experi¬ 
mental  error.  At  liquid  air  temperature  there  is, 
with  nickel  or  copper,  no  marked  difference  between 
the  specific  heats  of  recrystallised  and  stamped 
metals,  but  at  the  temperature  of  liquid  hydrogen 
that  of  stamped  nickel  is  about  3%  lower  than  that 
of  the  recrystallised  metal.  F.  L.  Usher. 


Heats  of  association  of  acetic  and  heptoic  acids 
in  the  vapour  state.  (Miss)  T.  M.  Fenton  and 
W.  E.  Garner  (J.C.S.,  1930,  G94— 700).— The  vapour 
densities  of  acetic  and  heptoic  acids  have  been 
measured  over  the  ranges  110 — 184°  and  185 — 230°, 
respectively.  The  heat  of  association  of  acetic  acid 
is  calculated  to  be  13,790  g.-cal.  per  mol. ;  that  of 
heptoic  acid  varies  with  the  temperature  and  has  an 
average  value  of  7050  g.-cal.  per  mol.  over  the  range 
studied.  C.  W.  Gibby. 

Simple  equation  for  the  Joule-Thomson 
effect  in  real  gases.  J.  A.  Beattie  (Physical  Rev., 
1930,  [ii],  35,  G43 — G48). — Mainly  mathematical. 
From  the  Beattie-Bridgeman  equation  of  state  simple 
approximate  relations  are  derived  for  p.Cp  and  the 
pressure  variation  of  Cp  expressed  as  functions  of 
p  and  T  (cf.  Bridgeman,  A.,  1929,  1136).  The 
resulting  values  for  the  Joule-Thomson  coefficient  n 
agree  well  with  the  observed  values  in  the  case  of  air, 
and  fairly  well  for  ammonia.  The  approximate 
equation  for  \xGp  gives  values  for  the  inversion 
temperatures  of  the  Joule-Thomson  effect  for  air  in 
good  agreement  with  experiment.  N.  M.  Bligh. 

Thermal  data  on  organic  compounds.  VI. 
Heat  capacities,  entropies,  and  free  energies  of 
some  saturated,  non-benzenoid  hydrocarbons. 
G.  S.  Parks,  H.  M.  Huffman,  and  S.  B.  Thomas 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1032— 1041).— The 
following  heats  of  fusion  are  recorded  (g.-cal.  per  g. 
at  the  m.  p.) :  (3-methylbutane,  16-94;  w-hexane, 
34-89;  ?i -heptane,  33-78;  p-methylhexane,  21-16; 
n-octane,  42-04;  ppS-trimethylpentane,  18-92; 
eicosane,  52-0;  cyclohexane,  7-41.  Solid  transitions 
are  exhibited  by  hexamethylethane  at  148-1°  Abs. 
and  by  cycZohexane  at  185-9°  Abs.,  the  respective 
heats  of  transition  being  4-20  and  19-07  g.-cal./g. 
The  molar  entropy  at  25°  of  liquid  aliphatic  hydro¬ 
carbons  having  a  straight  chain  of  n  carbon  atoms  and 
r  methyl  branches  is  25-0+7-7«— 4-5r  (g.-cal./l°),  r 
being  zero  for  normal  hydrocarbons.  The  entropy  of 
cyclohexane  is  much  smaller  than  that  of  w-hexane, 
whereas  the  free  energy  is  much  larger.  A  free  energy 
increase  of  GOO  g.-cal./mol.  occurs  between  successive 
members  of  an  ascending  homologous  series  of  normal 
hydrocarbons ;  the  free  energy  of  a  branched  hydro¬ 
carbon  is  higher  than  that  of  the  corresponding 
normal  compound,  and  is  greater  the  more  extensive 
is  the  branching  (cf.  A.,  1929,  990). 

S.  K.  Tweedy. 

Thermal  data  on  organic  compounds.  VII. 
Heat  capacities,  entropies,  and  free  energies  of 
twelve  aromatic  hydrocarbons.  H.  M.  Huffman, 
G.  S.  Parks,  and  A.  C.  Daniels  (J.  Amer.  Chem.  Soc., 
1930,  52,  1547 — 155S). — The  specific  heats  of  benzene, 
ethylbenzene,  fert.-butylbenzene,  o-,  m-,  andp-xylenes, 
diphenylmethane,  hexamethylbenzene,  diphenyl,  tri- 
phenylmethane,  dibenzyl,  and  naphthalene  have 
been  measured  over  a  wide  range  of  temperature  by 
the  method  previously  described  (A.,  1925,  ii,  491). 
The  heats  of  fusion  of  the  first  seven  of  the  hydro¬ 
carbon  have  also  been  determined.  The  entropies 
of  the  hydrocarbons,  calculated  from  the  heat 
capacity  data,  agree  fairly  well  with  those  obtained 
from  the  empirical  equation  25-0+7-7n  — 4-5r+ 


19-5p  (cf.  preceding  abstract),  where  h  —  total  number 
of  carbon  atoms  outside  the  benzene  ring,  p = number 
of  phenyl  groups  in  the  molecule,  and  r=number 
of  hydrocarbon  groups  in  excess  of  2  attached  to  any 
carbon  atom  in  the  aliphatic  chain.  The  free  energies 
have  also  been  calculated.  The  introduction  of  a 
phenyl  group  into  a  saturated  aliphatic  hydrocarbon 
raises  the  free  energy  level  by  about  35,000  g.-cal., 
and  the  simple  alkylbenzenes  have  approximately  the 
same  free  energies,  slightly  lower  than  the  value  for 
benzene.  The  free  energy  change  for  the  'hydro¬ 
genation  of  benzene  to  cycZohexane  is  calculated  by 
two  different  methods  to  be  about  —23,000  g.-cal. 

H.  Burton. 

Entropy  of  solids  at  very  low  temperatures. 
H.  Ludloff  (Naturwiss.,  1930,  18,  182). — The 
entropy  of  solids  at  temperatures  in  the  neighbourhood 
of  0°  Abs.  is  discussed  in  the  light  of  the  new  statistics 
with  particular  reference  to  the  vapour-pressure 
constant.  R.  W.  Lunt. 

Specific  heat  of  chlorine.  J.  R.  Partington 
(Z.  physikal.  Chem.,  1930,  B,  7,  319 — 323). — The 
criticism  by  Eucken  and  Hoffmann  (A.,  1929,  1372) 
of  the  use  of  the  Berthelot  equation  of  state  for  the 
calculation  of  the  specific  heat  of  chlorine  (cf.  A.,  1914, 
ii,  529)  is  held  to  be  unjustified,  since  this  equation 
gives  good  agreement  with  the  experimental  measure¬ 
ments  of  the  density  of  chlorine  at  various  temper¬ 
atures.  Other  data,  not  quoted  by  Eucken  and 
Hoffmann,  agree  better  with  the  low  values  obtained 
by  the  author.  J.  W.  Smith. 

Specific  heat  of  chlorine.  A.  Eucken  (Z. 
physikal.  Chem.,  1930,  B,  7,  324). — Polemical  against 
Partington  (cf.  preceding  abstract).  The  Callendar 
equation  of  state  is  held  to  be  preferable  to  that  of 
Berthelot  for  use  in  these  calculations. 

J.  W.  Smith. 

Isotherms  of  carbon  dioxide  between  0°  and 
100°.  G.  P.  Nijhoff,  A.  J.  J.  Geryer,  and  A. 
Michels  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1930,  33,  72—73;  cf.  A.,  1929,  128).— Preliminary 
data  of  isotherms  measured  up  to  2000  atm.  pressure 
are  given.  F.  G.  Tryhorn. 

Dilatometric  observation  of  the  transition 
point  of  methane.  W.  Heuse  (Z.  physikal.  Chem., 
1930,  147,  282 — 287). — The  transition  point  of 
methane  at  20-4°  Abs.  found  by  Clusius  (A.,  1929, 
G35)  is  not  sharp.  The  change  in  volume  takes  place 
between  20-15°  and  20-45°  Abs.  and  is  probably  due 
to  a  change  within  the  molecule  and  not  to  a  lattice 
change.  O.  J.  Walker. 

Preparation  and  characteristic  data  of  [hydro¬ 
carbons].  W.  Fischer  and  W.  Klemm  (Z.  phvsikal. 
Chem.,  1930,  147,  275— 281).— The  methods  of 
preparation  of  the  hydrocarbons  used  by  Heuse 
(see  this  vol.,  GG7)  for  molecular  volume  measure¬ 
ments  are  described  and  their  experimentally  deter¬ 
mined  vapour  pressures  and  densities  tabulated. 

0.  J.  Walker. 

Specific  heat  of  solid  substances  at  the  tem¬ 
peratures  obtainable  with  the  aid  of  liquid 
helium.  II.  Measurements  of  the  at.  heats  of 
lead  and  of  bismuth.  W.  H.  Keesom  and  J.  N. 


67S 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


van  den  Ende  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1930,  33,  243 — 254). — The  experiments  of 
Kcesom  and  Andrews  (A.,  1927,  1131)  on  tho  at.  heat 
of  lead  have  been  repeated  over  tho  temperature  range 
2 — 17°  Abs.  Improvement  in  the  heat  insulation 
of  the  calorimeter  and  in  the  arrangements  for 
temperature  measurement  have  enabled  more  regular 
results  to  bo  obtained.  Similar  measurements  have 
also  been  made  with  bismuth,  and  the  at.  heats  of 
these  metals  at  temperatures  between  3°  and  20°  Abs. 
are  given  in  tabular  form.  J.  W.  Smith. 

Effect  of  a  permanent  electrical  dipole  on  the 
internal  latent  heat  of  vaporisation  of  a  liquid. 
A.  R.  Martin  (Phil.  Mag.,  1930,  [vii],  9,  422—425).— 
The  work  of  vaporising  a  single  molecule  is  regarded 
as  the  change  in  the  energy  in  the  medium  resulting 
from  the  transfer  of  the  molecule  to  a  vacuum  from  a 
medium  of  dielectric  constant  equal  to  that  of  the 
liquid.  Then  if  the  molecule  be  regarded  entirely  as 
a  permanent  electrical  dipole  the  energy  change  is 
given  by  the  expression  p.2(l— l/D)/3as  previously 
described  (A.,  1929,  143),  where  ii= moment  of  the 
dipole,  «= radius  of  the  molecule,  and  71= dielectric 
constant  of  the  liquid.  Values  of  a  have  been 
calculated  for  a  number  of  compounds,  mainly  organic, 
in  which  allowance  has  been  made  for  that  part  of 
the  latent  heat  not  due  to  tho  dipole  by  subtracting 
from  the  total  latent  heats  values  for  the  alkyl  and 
phenyl  groups  based  on  the  latent  heats  of  the  parent 
hydrocarbons.  Tho  molecular  radii  so  calculated  aro 
of  the  correct  order  of  magnitude,  although  smaller 
than  those  indicated  by  gaseous  viscosities. 

A.  E.  Mitchell. 

Physical  chemistry  of  sulphur  trioxide.  R. 
Gratt  and  W.  A.  Roth  (Z.  anorg.  Chcm.,  1930,  188, 
173 — 185). — The  vapour  pressures  of  sulphur  trioxido 
have  been  determined  by  a  static  method  between 
15°  and  45°.  Above  25°  the  results  are  in  agreement 
with  those  of  previous  workers.  Heats  of  dissolution 
of  both  the  liquid  and  solid  modifications  have  been 
measured.  The  variability  of  the  values  obtained 
with  the  solid  trioxide  indicates  that  it  consists  of 
more  than  one  substance.  For  the  heat  of  dissolution 
of  tho  liquid  in  5000  mols.  of  water  the  value  41-18± 
0-02  kg.-cal.  per  mol.  is  obtained.  The  heat  of 
vaporisation  of  liquid  sulphur  trioxido  has  been 
directly  determined.  The  value  obtained,  —10-0 
kg.-cal.  per  mol.,  is  regarded  as  approximate,  but  is 
in  agreement  with  the  value  (—10-16  to  -10-3) 
deduced  from  the  vapour  pressures  by  means  of  tho 
Clausius-Clapeyron  equation.  F.  L.  Usher. 

Vapour  pressure  of  solid  nitrous  oxide.  '  H.  K. 
Black,  G.  van  Praagh,  and  B.  Topley  (Trans. 
Faraday  Soc.,  1930,  26,  196 — 197). — The  vapour 
pressure  of  solid  nitrous  oxide  was  measured  with  a 
McLeod  gauge,  the  following  corrected  values'being 
obtained  :  at  —150-0°  0-306  mm.,  at  — 160-0°  0-030 
mm.,  and  at  -170-0°  0-0013  mm. 

C.  J.  Smithells. 

New  vapour-pressure  measurements  of  sodium 
and  determination  of  its  chemical  constant.  R. 
Ladenburg  and  E.  Thiele  (Z.  physilcal.  Chem., 
1930,  B,  7,  161 — 187). — Vapour-pressure  measure¬ 
ments  of  sodium  between  614°  and  771°  Abs.  have 


been  made  by  an  improved  method  of  flow  with  an 
accuracy  of  1 — 2%.  Argon  was  used  as  the  inert 
gas.  The  results  are  best  represented  bv  the  equation 
log  (pT1-52)  =  —26400/4-5737'+ 12-439,  determined  by 
a  graphical  method,  or  by  log  (pT1-178)  = — 26167/ 
4-573T+1 1-396,  calculated  by  the  method  of  least 
squares.  Partial  pressures  of  atomic  and  molecular 
sodium  have  been  calculated  on  the  basis  of  a  heat  of 
dissociation  of  tho  sodium  molecule  of  18,000  g.-cal ./ 
g.-mol.  Between  496°  and  771°  Abs.  log  pNa— 
— 26077/4-573T-M7S  log  T+ll-329.  At  the  b.  p., 
1156°  Abs.,  and  759  mm.,  is  614  mm.  and  pN„„ 
is  145  mm.  Taking  into  consideration  tho  optical 
data  of  Ladenburg,  Minkowski,  and  others  on  magneto¬ 
rotation  in  the  D  linos,  the  chemical  constant  of 
sodium  is  0-78^0-10.  The  classical  value  is  -1-588-)- 
1-5  log  jl/= 0-455  and  the  difference  is  therefore 
0-32±0-10.  This  is  in  agreement  with  Schottky’s 
theory,  according  to  which  tho  difference  is  log  g, 
where  g  is  the  quantum  weight  of  the  sodium  atom  in 
the  normal  state  and  equals  2.  M.  S.  Burr. 

Vapour  pressure  of  some  stannaries.  R.  H 
Bullard  and  A.  C.  Haussmann  (J.  Physical  Chem., 
1930,  34,  743 — 747). — Tho  vapour  pressures  of 
tetramethyl-,  trimcthylethyl-,  and  trimcthyl-M- 
propyl-stannano  have  been  determined  between  0° 
and  80°,  0°  and  111°,  and  13°  and  132°,  respectively. 
The  corresponding  b.  p.  arc  78-0°,  108-2°,  and  130-8°, 
respectively,  whilst  the  calculated  molal  heats  of 
vaporisation  at  the  b.  p.  are  7406,  8338,  and'  8913, 
respectively.  Tho  molal  entropies  indicate  that  these 
liquids  are  normal  or  non-polar.  L.  S.  Theobald. 

Vapour-pressure  curves  and  the  calculation  of 
van  der  Waals’  a  constants  for  metals  and  salts. 
J.  A.  M.  van  Liempt  (Z.  anorg.  Chem.,  1930,  189, 
287 — 288). — A  criticism  of  a  publication  by  Lorenz 
and  Hcrz  (this  vol.,  403).  M.  S.  Burr. 

Method  of  calculating  the  numerical  equation 
of  state  for  helium  below  6°  Abs.,  and  of  deter¬ 
mining-  the  relative  importance  of  gas  degeneracy 
and  inter-atomic  forces.  M.  C.  Johnson  (Proc. 
Physical  Soc.,  1930,  42,  170 — ISO).— It  is  shown  that 
theories  of  gas  degeneracy,  or  the  effect  of  non- 
Maxwellian  distribution  of  molecular  velocities,  cannot 
be  verified  by  specific  heat  measurements  unless 
account  is  taken  of  the  rapid  increase  at  the  lowest 
temperatures  and  highest  pressures  of  gas  imper¬ 
fection,  or  the  effect  of  intermolecular  forces.  From 
a  thermodynamic  calculation  of  the  sum  of  degeneracy 
and  imperfection  at  4°  and  5°  Abs.  for  helium  as 
approximate  test  of  theories  of  degeneracy  can  tc 
made.  The  method  is  applied  to  Berthclot’s  equation 
of  state  and  to  Fermi’s  expressions  for  strong  ana 
weak  degeneracy  (ef.  A.,  1926,  657) ;  the  latter, 
giving  the  better  agreement  with  available  data, 
indicates  that  degeneracy  comprises  15%  of  the  total 
departure  of  helium  from  the  ideal  gas  laws  at  4 
and  5°  Abs.,  the  remainder  being  due  to  true  imper¬ 
fection  or  intermolecular  forces.  N.  M.  Bligh. 

Compressibility  isotherms  of  hydrogen,  nitro¬ 
gen,  and  a  3  : 1  mixture  of  these  gases  at  —70  , 
—50°,  —25°,  and  20°,  and  at  pressures 
atm.  E.  P.  Bartlett,  H.  C.  Hethertngton,  H-  M- 
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Kvalnes,  and  T.  H.  Tremearne  (J.  Araer.  Ghem. 
Soc.,  1930,  52,  1363— 1373).— An  extension  of 
previous  work  (A.,  1928,  698)  on  the  above  gases. 
Compressibility  data  are  recorded.  At  about  380 
atm.,  nitrogen  exhibits  a  constant  deviation  from  tho 
ideal  gas  law  for  the  rango  —70°  to  100°. 

J.  G.  A.  Griffiths. 

Compressibility  isotherms  of  carbon  monoxide 
at  temperatures  from  —70°  to  200°  and  at  pres¬ 
sures  to  1000  atm.  E.  P.  Bartlett,  H.  C.  Hf.thf.r- 
ington,  H.  M.  Kvalnes,  and  T.  H.  Tremearne 
(.J.  Amcr.  Chem.  Soc.,  1930,  52,  1374— 1382).— The 
formation  of  carbon  dioxide  and  iron  carbonyl  in 
steel  cylinders  of  carbon  monoxide  under  high  pres¬ 
sure  has  been  examined.  The  data  recorded  show 
that  carbon  monoxide  and  nitrogen  exhibit  similar 
compressibility  phenomena.  Carbon  monoxide  is 
slightly  more  compressible  in  the  low  pressure  range, 
and  slightly  less  compressible  in  the  high  pressure 
range.  At  375  atm.,  the  volume  is  a  linear  function 
of  the  absolute  temperature  for  the  range  —70°  to 
200°  (cf.  nitrogen,  preceding  abstract). 

J.  G.  A.  Griffiths. 

Constants  of  the  Beattie-Bridgeman  equation 
of  state  with  Bartlett’s  P-V-T  data  on  nitrogen. 
IV.  E.  Deming  and  L.  E.  Shupe  (J.  Amer.  Chem.  Soc., 
1930,  52,  1382 — 1389). — Bartlett’s  compressibility 
data  (A.,  1928,  698)  for  nitrogen  in  the  range  —70° 
to  400°  are  reproduced  with  a  root  mean  square 
deviation  of  0-50%  at  4  c.c./g.  and  0-78%  at  3  c.c./g., 
by  inserting  the  values  r=2-92861,  /l0=1528-5, 
a=0-2748,  a'=0-9084,  B0  =  1-643,  b=  -0-9235, 

c=22  x  10°  (units  :  atm.,  c.c./g.)  in  the  Beattie- 
Bridgeman  equation  of  state  (A.,  1927,  819),  a'  being 
the  additional  constant  in  the  relation  A=A0(1  — 
«/i >-a'/v2).  The  discrepancy  between  observed  and 
calculated  pressures  becomes  very  large  at  low 
temperatures  and  low  volumes. 

J.  G.  A.  Griffiths. 

Limiting  value  for  the  expansion  and  elastic 
coefficients  of  gases.  II.  Neon.  W.  Hetjse  and 
J.  Otto  (Ann.  Physik,  1930,  [v],  4,  778— 7S0).— 
Earlier  work  (A.,  1926,  786)  has  given  a  relatively 
small  value  for  the  limiting  value  compared  with 
that  for  helium  and  other  gases  recently  determined 
(A.,  1929,  1226).  A  redetermination  is  made,  using 
the  same  method  as  was  employed  for  helium,  with  a 
better  result.  .  A.  J.  Mee. 

Relation  of  fluidity  of  liquids  to  temperature. 
?■  E.  Sheppard  (Nature,  1930,  125,  709). — Concem- 
ing  priority.  L.  S.  Theobald. 

Viscosity  of  vapours  of  organic  compounds. 
D.  T.  Titani  (Bull.  Chem.  Soc.  Japan,  1930,  5, 
98—108;  cf.  A.,  1929,  993). — The  viscosities  of 
ethane,  propane,  isobutane,  n-butane,  ethylene, 
propylene,  a-,  (3-,  and  y-butylenc,  isopropyletliylene, 
acetylene,  allylenc,  trimethylene,  methyl  ether, 
methyl  chloride,  methyl  bromide,  and  sulphur 
9Ao^e  ^avc  keen  measured  at  temperatures  between 
and  120°.  In  every  case  Sutherland’s  formula 
applies  satisfactorily.  Tabulated  values  are  given 
for  Sutherland’s  constant,  mean  free  path,  and  mole- 
cular  diameters.  In  general,  good  agreement  obtains 
between  values  of  the  molecular  diameters  computed 


from  the  viscosity  data  and  from  critical  data, 
respectively.  The  molecular  volumes  at  the  b.  p. 
are  found  to  he  approximately  three  times  as  largo 
as  the  actual  volume  of  the  molecules. 

E.  G.  Tryhokn. 

Hydrodynamics  of  systems  of  variable  vis¬ 
cosity.  III.  M.  Reiner  (Kolloid-Z.,  1930,  50, 
199—207;  cf.  A.,  1927,1138;  1928,  235).— Equations 
applicable  to  viscosity  measurements  with  the 
capillary  and  the  rotating  viscosimetors  are  tested 
by  reference  to  experimental  results  recorded  in  the 
literature.  E.  S.  Hedges. 

Coefficient  of  diffusion  of  water  vapour.  W.  E. 
Summerhays  (Proc.  Physical  Soc.,  1930,  42,  218 — 
225). — A  method  is  described  by  which  water  vapour 
was  allowed  to  diffuse  down  a  vertical  tube  about 
2  in.  in  diameter,  a  steady  concentration  gradient 
being  maintained  from  approximate  saturation  to 
dryness  at  the  top  and  bottom,  respectively.  The 
gradient  was  measured  by  two  catharometers  at  known 
distances  apart,  and  the  mass  of  vapour  passing  in 
an  observed  time  was  weighed.  The  value  obtained 
was  0-282  cm.2/sec.  at  mean  temperature  16-1°. 
An  indirect  method  based  on  the  analogy  between 
thermal  conductivity  and  diffusion  was  unsatis¬ 
factory.  N.  M.  Bligit. 

Mixtures  of  vapours  of  iodine  and  various 
solvents.  M.  Chatelet  (Compt.  rend.,  1930,  190, 
927 — 929). — When  a  solution  of  iodine  in  benzene  is 
vaporised  the  spectrum  shows  a  hand  which  cannot 
bo  attributed  to  either  of  the  constituents.  To  verify 
the  assumption  that  this  is  duo  to  molecular  com¬ 
bination,  the  specific  volume  at  100°  of  the  mixed 
vapour  from  solutions  of  iodine  in  a  series  of  solvents 
lias  been  determined,  and  found  to  be  always  less 
than  that  of  the  pure  solvent.  The  number  of  mole¬ 
cules  of  tho  following  solvents  associated  with  one  of 
iodine  is  calculated  to  be  :  benzene  10,  methyl  alcohol 
14-9,  ethyl  alcohol  13,  propyl  alcohol  1T2,  acetone  12, 
ethyl  acetate  9.  It  is  further  shown  that  the  number 
of  associated  molecules  of  solvent  is  approximately 
inversely  proportional  to  the  mean  free  path  of  the 
iodine  molecule.  C.  A.  Silberrad. 

Comparison  of  analyses  by  specific  gravity 
and  refraction.  I.  Solutions  of  phenol  in 
water.  N.  Schoorl  (Pharm.  Weekhlad,  1930,  67, 
302 — 306).— Comparison  of  published  results  shows 
that  the  change  in  refractive  index  for  a  given  change 
in  concentration  is  much  greater  than  the  correspond¬ 
ing  change  in  specific  gravity,  whilst  the  temperature 
coefficient  is  much  lower  for  refractive  indices. 

S.  I.  Levy. 

Viscosity  and  diffusion  in  glycerol-water 
mixtures.  II.  Z.  V.  Volkova  (Z.  physikal.  Chem., 
1930,  147,  206—214;  cf.  this  vol.,  146).— In  con¬ 
tinuation  of  previous  work,  the  diffusion  coefficients 
of  potassium  iodide,  sodium,  potassium,  and  barium 
chlorides,  and  sucrose  in  different  glycerol-water 
mixtures  have  been  measured.  For  all  mixtures  of 
specific  volume  between  0-7988  and  0-8700  the  same 
equation  represents  the  relation  between  specific 
volume  and  fluidity  and  between  specific  volume  and 
diffusion.  For  the  specific  volume  interval  0-8700 — 
1-00117  the  diffusion  curve  deviates  from  the  fluidity 
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curve,  duo  to  a  marked  increase  in  the  quotient  of 
fluidity  by  diffusion,  which  is  a  constant  characteristic 
of  the  salt  at  the  lower  specific  volumes.  The  heats 
of  dilution  of  glycerol-water  mixtures,  determined  by 
Fricke  (A.,  1028,  134),  also  follow  the  fluidity- 
volume  curve  between  the  specific  volumes  0-7966 
and  0-S300.  M.  S.  Burr. 

Viscosity  formula  for  binary  mixtures,  having 
regard  to  the  degrees  of  association  of  the  con¬ 
stituents.  V.  T.  Ishikawa  (Bull.  Chem.  Soc. 
Japan.,  1030,  5,  47 — 54). — The  formula  previously 
derived  (A.,  1929,  387)  has  been  adapted  for  the  case 
of  a  solid  dissolved  in  an  inert  liquid,  and  in  its 
modified  form  is  shown  to  be  valid  for  a  number  of 
solutions.  H.  F.  Gillbe. 

Vapour  pressures  of  solutions  and  the  Ramsay- 
Young  rule.  Application  to  the  complete  system 
water-ammonia.  F.  C.  Kracek  (J.  Physical 
Chem.,  1930,  34,  499 — 521). — A  systematic  method 
for  the  treatment  of  vapour-pressure  data  for  solutions 
based  on  the  Ramsay-Young  rule  that  the  ratio  of  the 
absolute  b.  p.  of  two  substances  at  various  vapour 
pressures  varies  linearly  with  temperature  has  been 
developed  and  applied  to  the  system  water-ammonia 
for  vapour  pressures  up  to  104  mm.  The  vapour- 
pressure  curve  for  saturated  solutions  of  ammonia  in 
water  has  been  calculated.  Thermodynamic  relations 
connecting  heat  of  vaporisation  with  the  Ramsay- 
Young  rule  have  been  derived  and  in  the  case  of  the 
system  ammonia-water  these  yield  calculated  values 
for  25°  in  good  agreement  with  those  obtained  by 
experiment.  The  method  gives  no  information 
concerning  the  formation  of  compounds  between  the 
components  of  the  system.  L.  S.  Theobald. 

Binary  systems  for  which  the  b.  p.  curves  are 
practically  straight  lines.  M.  Lecat  (Ann.  Soc. 
Sci.  Bruxelles,  1930, 50, 13 — 47). — Examples  of  systems 
in  which  the  b.  p.  is  practically  a  straight  line  function 
of  the  composition  are  shown  in  tabular  form.  In 
many  such  systems  thermal  effects  are  shown  when 
the  components  are  mixed.  J.  O.  Cutter. 

New  azeotropic  binary  systems.  M.  Lecat 
(Ann.  Soc.  Sci.  Bruxelles,  1930,  50,  21— 33).— A 
further  list  (No.  15)  of  270  normal  azeotropic  mixtures, 
showing  the  characteristic  data  relating  to  composi¬ 
tion  and  temperature.  J.  0.  Cutter. 

Physical  methods  of  separating  constant¬ 
boiling  mixtures.  A.  A.  Sunier  and  C.  Rosen- 
blum  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 109—113).— 
A  review  of  the  physical  methods  of  separation  of 
the  components  of  constant-boiling  mixtures.  The 
methods  fall  into  two  classes,  dependent  on  the 
utilisation  of  differences  in  the  mass  or  in  the  vapour 
pressure  of  the  components.  To  the  first  class  belong 
atmolysis,  non-equilibrium  evaporation,  thermal 
diffusion,  and  centrifuging,  whilst  the  second  class 
includes  methods  based  on  reduction  of  pressure, 
formation  of  three-component  systems  by  the  addition 
of  a  liquid  or  solid,  and  the  production  of  solid  phases. 
The  method  of  separation  by  selective  adsorption  of 
one  component  by  a  silica  gel  does  not  come  under 
either  of  the  above  headings,  and  appears  to  be  promis¬ 
ing.  H.  F.  Harwood. 


Effect  of  temperature  on  the  molecular  surface 
energy  of  binary  mixtures.  II.  Water  and 
nicotine.  W.  F.  Seyer  and  A.  F.  Gallaugher  (J.‘ 
Amer.  Chem.  Soc.,  1930,  52,  1448— 1456).— The 
densities  and  surface  tensions  of  nicotine  between 
— 50°  and  94°  and  of  its  aqueous  solutions  between 
0°  and  95°  have  been  determined.  Molecular  surface 
energies  and  Eotvos  constants,  Kc,  are  recorded. 
The  presence  of  nicotine  hydrates  is  inferred  from  the 
existence  of  maxima  in  the  concentration-surface 
tension  curves  at  30%  and  72%  of  nicotine.  The 
maxima  disappear  above  40°.  Nicotine  is  not 
associated,  and  Kc  is  between  2-4  and  2-8. 

J.  G.  A.  Griffiths. 

Form  of  the  property  curves  in  binary  systems 
in  the  formation  of  an  undissociated  compound, 
in  which  the  given  property  is  expressed  in  an 
ideal  system  by  a  straight  line.  V.  Y.  Anosov 
(Bull.  inst.  rech.  biol.  univ.  Perm,  1929,  6,  4S6— 
487). — Mathematical.  When  concentrations  are  ex¬ 
pressed  in  mol.  fractions  it  is  impossible  to  find  a 
property  which  is  additive  in  an  ideal  system  as  well 
as  in  a  system  with  a  non-dissociating  compound. 

Chemical  Abstracts. 

Relation  between  the  molar  and  weight  con¬ 
centration  curves  for  the  same  property  of  a 
binary  system.  V.  Y.  Anosov  (Bull.  inst.  rech. 
biol.  univ.  Perm,  1929,  6,  501 — 502). — In  non-ideal 
systems  the  property  curves  expressed  in  terms  of 
weight  and  molar  concentration  are  similar. 

Chemical  Abstracts. 

Relation  between  temperature  coefficients  oi 
reciprocal  properties.  V.  Y.  Anosov  (Bull.  inst. 
rech.  biol.  univ.  Perm,  1929,  6,  515). — Theoretical. 
The  true  temperature  coefficient  of  a  given  property 
is  equal  to  that  of  the  reciprocal  property  with  the 
opposite  sign;  equations  for  the  calculation  of  the 
average  temperature  coefficient  of  the  reciprocal 
property  are  given.  Chemical  Abstracts. 

Relation  between  the  curves  for  reciprocal 
properties  of  binary  systems.  V.  Y.  Anosov 
(Bull.  inst.  rech.  biol.  univ.  Perm,  1929,  6,  511 — 512). 
— In  non-ideal  systems  either  of  two  reciprocal 
properties  may  be  used  in  determining  the  equili¬ 
brium;  in  systems  approaching  ideal  an  additive 
property  should  be  selected.  Chemical  Abstracts. 

Lead-magnesium  alloys.  C.  L.  Ackerman' 
(Metall-Wirt.,  1929,  8,  701—702;  Chem.  Zentr., 
1930,  i,  124 — 125). — A  study  of  physical  properties. 

A.  A.  EldridoE. 

System  copper-zinc.  C.  H.  Johannson 
anorg.  Chem.,  1930,  187,  334— 336).— A  criticism  ® 
the  conclusion  of  Ruer  and  Kremers  (this  vol.,  lull 
that  the  transformation  of  [3-brass  cannot  take  pl»c® 
in  a  homogeneous  phase.  The  anomalous  specific  heat 
at  constant  pressure  is  attributed  to  the  rotation® 
energy*  of  the  zinc  atom  in  the  lattice  structure. 

M.  S.  Burr. 

Nickel-chromium  system.  Y.  Matsu  n  ag  A  (•  • 
Study  Met.,  Japan,  1929,  6,  207— 215).— The  com¬ 
ponents  are  miscible  in  all  proportions  in  the  hquR 
phase ;  in  the  solid  phase  the  eutectic,  m.  p.  I*!’”  ’ 
contains  49%  Ni.  The  solid  solubility  of  the 
corresponds  with  47  and  44%  Cr  and  that  of  t  e 
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P-phase  with  37  and  7%  Ni  at  the  eutectic  and 
ordinary  temperatures,  respectively.  The  best 
workable  acid-resisting  alloy  contains  15—35%  Cr. 

Chemical  Abstracts. 

X-Ray  investigation  of  the  _  nickel-cobalt  and 
iron-cobalt  systems.  A.  Osawa  (Sci.  Rep. 
Tohoku,  1930,  19,  109 — 121). — In  nickel-cobalt 
alloys,  the  lattice  constant  and  concentration  are 
linearly  related  to  each  other,  i.e.,  Vegard’s  law 
holds.  The  lattice  constant  a  of  face-centred  cubic 
cobalt  at  the  ordinary  temperature  is  '3-525  A.  In 
the  case  of  the  a-solid  solution  in  the  iron-cobalt 
system,  Vegard’s  law  does  not  hold.  The  lattice 
constant-concentration  curve  can  be  represented 
by  an  equation  of  the  second  order.  The  axial  ratio 
of  hexagonal  cobalt  is  considerably  decreased  by  the 
addition  of  nickel,  but  is  increased  by  the  addition  of 
iron.  W.  E.  Downey. 

System  chromium-carbon.  A.  Westgren  and 
G.  Phragmvin  (Z.  anorg.  Chem.,  1930,  187,  401— 
403). — The  results  of  Kraiczek  and  Sauerwald  (this 
vol.,  147)  contradict  in  certain  important  respects 
those  previously  obtained  by  the  authors  (B.,  192S, 
408).  The  chromium-chromium  carbide  eutectic  is, 
according  to  the  latter,  at  3-4%  carbon  and  not  4-5%. 
A  cubic  carbide  of  the  formula  Cr7C3  is  indicated  both 
by  X-ray  and  micrographic  observations  in  addition 
to  the  carbides  Cr4C  and  Cr3C2.  There  is  no  series 
of  mixed  crystals  in  the  concentration  interval  round 
!)%  carbon.  These  discrepancies  are  attributed  to 
an  error  on  the  part  of  Kraiczek  and  Sauerwald  in  the 
preparation  of  sections  for  examination. 

M.  S.  Burr. 

Vanadium-carbon  •  system.  A.  Osawa  and 
M.  Oya  (Sci.  Rep.  Tohuko,  1930,  19,  95—108).— 
Microscopic  and  X-ray  observations  show  that  three 
solid  pi  bases  occur  in  this  system,  a,  p,  and  e,  the  two 
latter  corresponding  with  the  compounds  V5C  and 
V4C3.  The  crystal  form  of  V5C  is  hexagonal,  having 
an  axial  ratio  of  1-59,  and  the  atomic  distribution  is 
hexagonal  close-packed.  The  crystal  form  of  V,,03 
is  cubic,  having  a  face-centred  distribution  of  vanadium 
atoms.  Eutectic  mixtures  are  formed  by  the  a-phase 
(a  vanadium  solid  solution)  and  the  (3-phase,  and  also 
by  the  p-  and  e-phases.  W.  E.  Downey. 

Quantitative  X-ray  analysis  of  iron  and  of 
iron-manganese  alloys.  S.  Shtmura  and  K. 
Wada  (J.  Iron  Steel  Inst.  Japan,  1929,  15,  393 — 
402). — The  manganese  (G — 7%)  could  be  determined 
with  a  maximum  error  of  0-2%. 

Chemical  Abstracts. 

Barium-tin  alloys.  K .  W.  Ray  and  R.  G.  Thomp¬ 
son  (Metals  and  Alloys,  1930,  1,  314— 31G).— The 
alloys  were  prepared  by  electrolysis  of  a  eutectic 
mixture  of  potassium  and  barium  chlorides  over  a 
molten  tin  cathode  in  a  chromium-plated  iron 
crucible,  a  carbon  rod  being  used  as  anode.  The 
compounds  BaSn3  and  BaSn3  arc  present  in  alloys 
containing  up  to  28%  Ba.  BaSn.,  is  stable,  and 
BaSn5  unstable,  above  422°.  In  alloys  containing 
less  than  18-79%  Ba,  BaSn,  is  the  only  solid  phase 
stable  between  the  m.  p.  of  tin  and  422°.  The  alloys 
corrode  rapidly  in  air  to  form  a  film  of  oxide  and 
carbonate,  and  then  corrosion  proceeds  slowly ; 


with  water,  hydrogen  is  evolved.  Addition  of  barium 
increases  the  hardness,  brittleness,  and  rate  of 
corrosion,  whilst  the  density  is  decreased. 

Chemical  Abstracts. 

Hall  effect,  electrical  conductivity,  and  thermo¬ 
electric  power  of  the  lead-antimony  series  of 
alloys.  E.  Stephens  (Phil.  Mag.,  1930,  [vii],  9, 
547 — 560;  cf.  A.,  1929,  384,  1224). — Successive 
determinations  of  the  electrical  resistance  of  the 
alloys  at  0°  were  made  until  annealing  produced  no 
further  variation.  The  temperature  coefficients  of 
resistance,  thermo-electric  power,  and  Hall  effect 
were  then  determined  for  the  alloys  in  this  final  state. 
The  curves  relating  these  constants  to  the  concen¬ 
tration  of  one  metal  are  continuous  and  without 
irregularities;  but  there  is  no  indication  of  any  close 
connexion  between  the  different  phenomena.  Anneal¬ 
ing  reduces  the  resistance  of  all  the  alloys. 

M.  S.  Burr. 

Transitions  in  the  solid  state  of  silver-cadmium 
alloys.  W.  Fraenkel  and  A.  Wole  (Z.  anorg. 
Chem.,  1930,189, 145 — 1G7). — Silver-cadmium  alloys, 
containing  40 — 60  at.-%  of  silver,  have  been  in¬ 
vestigated  by  thermal,  electric,  volumetric,  and 
micrographics  methods.  The  cooling  curves  for 
alloys  containing. .43 — 57%  Ag  indicate  the  existence 
of  transition  points,  the  maximum  halts  being 
obtained  with  approximately  50%  alloys.  For 
alloys  with  more  than  50%  Ag  the  upper  and  lower 
transition  points  are  at  430°  and  211°,  respectively. 
With  decreasing  silver  content  the  upper  is  replaced 
by  one  at  450°  and  the  transition  is  delayed  at  the 
lower  temperature.  At  the  transition  points  volume 
expansion  takes  place  on  heating.  There  is  an  abrupt 
increase  of  the  electrical  resistance  at  211°  and 
the  temperature  coefficient  of  resistance  increases 
suddenly  at  430°.  Micrographic  investigation  sup¬ 
ports  these  conclusions.  The  results  have  been 
represented  diagrammatical^7  and  the  different  alloys 
compared  as  regards  colour  and  hardness.  The 
modifications  stable  at  higher  temperatures  cannot 
be  supercooled,  but  at  about  150°  the  lower  transition 
can  be  followed  kinetically  by  the  dilatometcr. 

M.  S.  Burr. 

Relation  between  the  colours  and  the  micro¬ 
structures  of  some  binary  and  ternary  silver 
alloys,  with  visible  rays.  S.  Ueno  (Mem.  Coll. 
Sci.  Kyoto,  1930,  13,  141 — 147). — The  intensity  of 
reflexion  for  the  c  line  in  the  hydrogen  spectrum  was 
determined  for  three  series  of  silver  alloys.  In  the 
silver-aluminium  system  there  is  a  maximum  at 
AlAg3,  a  break  at  AlAg2,  and  a  minimum  at  the 
eutectic.  In  the  silver-aluminium-10%  zinc  system 
there  is  a  minimum  at  30%  Al,  and  breaks  at  5% 
and  10%  Al.  In  the  silver-copper-30  %  zinc 
system  there  is  a  minimum  at  20  %  Ag  and  a  maximum 
at  50%  Ag.  C.  J.  Smithells. 

Binary  system  bismuth-tellurium.  F.  Korber 
and  U.  Haschimoto  (Z.  anorg.  Chem.,  1930,  188, 
114 — 126). — Thermal  analysis  of  the  above  system, 
whilst  establishing  the  existence  of  mixed  crystals 
of  bismuth  and  bismuth  telluridc,  Bi2Te3,  gives  no 
trustworthy  indication  of  the  solubility  of  tellurium 
in  the  compound.  The  variations  of  electrical  con- 
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ductivitv,  of  tliermo-electric  power,  and  of  magnetic 
susceptibility  with  composition  indicate  mutual 
solubility  of  tellurium  and  bismuth  telluride  or, 
alternatively,  the  existence  of  a  second  compound 
such  as  BiTe2.  X-Ray  analysis  shows  conclusively 
that  no  compound  other  than  Bi,2Te3  is  formed.  The 
conclusion  reached  is  that  the  electrical  and  magnetic 
properties  of  the  system  must  be  ascribed  to  solu¬ 
bility  of  tellurium  in  the  telluride  despite  the  absence 
of  confirmation  by  thermal  analysis. 

F.  L.  Usher. 

Inactivation  of  the  surface  of  metals  by 
diffusion.  IV.  Diffusion  of  molybdenum  and 
iron  in  the  solid  state.  G.  Grube  and  F.  Lieber- 
wirtk  (Z.  anorg.  Chern.,  1930,  188,  274—289;  cf. 
A.,  1928,  138). — The  diffusion  of  molybdenum  into 
iron  has  been  studied  by  heating  cylindrical  rods  of 
very  pure  iron  embedded  in  powdered  molybdenum 
in  a  stream  of  hydrogen  at  tomperatures  from  1000° 
to  1300°.  At  the  latter  temperature  the  molybdenum 
after  24  lira,  was  present  to  the  extent  of  0-25%  at  a 
depth  of  1  -5  mm.  The  coefficient  of  diffusion  increases 
with  the  distance  from  the  surface,  and  attains  an 
approximately  constant  value  in  the  innermost 
layers  examined.  Homogeneous  alloys  have  been 
prepared  by  heating  compressed  mixtures  of  powdered 
molybdenum  and  iron  for  72  hrs?  at  1250°,  and  a 
micrographic  examination  of  the  resulting  specimens 
supports  the  observations  of  Sykes  made  by  the  usual 
method.  Experiments  in  which  rods  of  alloy  of 
varying  composition  were  subjected  to  the  action  of 
0-1 AT- hydrochloric  or  sulphuric  acid  show  that  the 
presenco  of  molybdenum  in  the  mixed  crystals 
exercises  a  powerful  protective  action,  which  is 
greatest  at  about  5%  Mo.  In  alloys  with  higher 
molybdenum  content,  in  which  micrographic  examin¬ 
ation  reveals  a  heterogeneous  structure,  the  protective 
action  is  less  marked.  F.  L.  Usher. 

Ternary  system  aluminium-magnesium-zinc. 
I.  S.  Nishthara  (Suivokaishi,  1929,  5,  783—790).— 
Alloys  containing  less  than  20%  MgZn2  showT  a 
eutectic  lino  at  469°;  the  maximum  and  minimum 
solubilities  of  the  compound  MgZn2  on  the  aluminium 
side  arc  19-5  and  3%,  respectively.  The  ageing  of 
the  alloys  was  studied.  Chemical  Abstracts. 

Thermo-electric  force  coefficient  of  some  pure 
metals  and  alloys  down  to  the  temperature  of 
liquid  hydrogen  and  calculation  of  the  Thomson 
effect.  G.  Bokelius,  W.  H.  Keesom,  C.  H.  Johans¬ 
son,  and  J.  0.  Linde  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1930,  33,  17—31,  32-^13;  cf.  A.,  1929, 
385). — I.  The  thermo-electric  force,  and  its  temper¬ 
ature  coefficient,  have  been  determined  over  the 
range  20°  to  — 256°  for  copper,  silver,  gold,  iron, 
palladium,  platinum,  and  lead.  The  measurements 
were  made  against  a  standard  silver-gold  alloy,  and 
from  the  results  the  temperature  function  of  the 
Thomson  effect  has  been  computed.  The  form  of 
this  function  is  very  similar  for  the  metals  copper, 
silver,  and  gold,  a  marked  minimum  occurring  at 
88°,  75°,  and  76°,  respectively.  Ata  very  low  temper¬ 
ature  a  maximum  occurs  in  the  curve  for  copper. 
The  curves  for  palladium  and  platinum  are  similar 
to  that  for  iron ;  at  high  temperatures  negative  values 


approximately  proportional  to  the  absolute  temper¬ 
ature  are  found,  whilst  at  lower  temperatures  slight 
maxima  are  obtained  on  the  positive  side  at  37°  Abs. 
for  palladium  and  34°  Abs.  for  platinum.  The 
Thomson  effect  for  lead  is  small  and  its  values  are  a 
little  uncertain. 

II.  Similar  measurements  have  been  made  for 
alloys  of  copper  with  small  amounts  of  iron,  cobalt, 
nickel,  palladium,  arsenic,  and  gold,  for  alloys  of 
platinum  containing  1-9 — 17-4%  Bh,  and  for  a  ternary 
alloy  of  platinum,  palladium,  and  gold.  Like  most 
dilute  alloys,  all  the  copper  alloys  are  thermo-elec- 
trically  negative  against  the  pure  metal,  viiilst  the 
platinum-rhodium  alloys  are  positive  against  the  pure 
metals.  The  thermo-electric  coefficients  of  copper 
alloys  with  small  amounts  of  iron  against  pure  copper 
rise  with  decreasing  temperature.  The  results  both 
for  pure  metals  and  for  alloys  tend  to  verify 
the  generalisation  that  the  Thomson  effect  and  the 
thermo-electric  coefficient  approach  zero  value  as  the 
temperature  approaches  0°  Abs.  F.  G.  Tryhorn. 

Artificially  coloured  crystals  as  examples  of 
the  so-called  anomalous  mixed  crystals.  K. 
Spangenberg  and  A.  Neuhaus  (Chern.  Erde,  1930, 
5, 437 — 528). — A  detailed  review  is  given  of  artificially 
coloured  mixed  crystals  (e.gr.,  ferric  chloride  in 
ammonium  chloride,  methylene-blue  in  lead  nitrate, 
etc.)  and  of  the  influence  of  such  substances  in  solution 
on  the  habit  of  the  crystals.  It  is  considered  that 
these  are  not  true  mixed  crystals,  but  represent  an 
inclusion  of  foreign  material  adapted  to  the  structure 
of  the  host.  In  this  connexion  the  composite  crystals 
formed  by  the  regular  intergrowths  of  various  minerals 
and  salts  are  considered  in  detail  from  a  structural 
point  of  view.  L.  J.  Spencer. 

Anomalous  crystallised  mixed  systems  with 
organic  components  or  of  an  organic  component 
in  an  inorganic  host.  A.  Neuhaus  (Chern.  Erde; 
1930,  5,  529 — 553).— Various  inorganic  salts  when 
crystallised  from  solution  may  take  up  organic 
colouring  matters ;  e.g.,  barium,  lead,  and  strontium 
nitrates  readily'  take  up  methylene-blue,  sodium 
and  potassium  chlorides  take  up  murexide,  and 
potassium  sulphate  takes  up  ponceau-red  and  Bis¬ 
marck-brown.  Similar  anomalous  crystals  are  also 
formed  by  certain  pairs  of  organic  compounds, 
e.g.  naphthalene  and  dihydronaphthalene.  Crystals 
of  this  kind  are  considered  in  detail  especially  from 
a  structural  point  of  view.  L.  J.  Spencer. 

Anomalous  crystallised  mixed  systems  of  the 
type  iron  ammonium  chloride.  A.  Nephais 
(Chern.  Erde,  1930,  5,  554 — C24). — Ammonium 
chloride  may  take  uj>  varying  amounts  of  FeCl3,H4' 
(up  to  7-5%),  giving  distorted  cubic  crystals  showing 
optical  anomalies.  Crystals  of  a  similar  nature  are 
formed  with  CoC12,2H20  (up  to  19%)  and  NiCl2, 2H20 
(up  to  14%).  It  is  “concluded  that  these  are  not 
double  salts  nor  true  mixed  crystals,  but  rather 
represent  the  inclusion  of  foreign  matter  along 
certain  faces  in  the  ammonium  chloride  crystals. 
The  systems  FeCl3-H.,0,  CoCl2-H20,  and  NiCl2~H20 
were  also  studied  in  this  connexion  and  data  arc 
given  for  some  new  crystalline  hydrates. 

'  L.  J.  Spencer- 
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Volume  change  during  formation  of  binary 
compounds.  C.  del  Fresno  (Z.  Elektrochem., 
1930,  36,  163 — 165). — The  changes  of  volume  which 
accompany  the  formation  of  the  alkali  and  alkaline- 
earth  hydrides,  halides,  oxides,  and  sulphides  follow  a 
course  parallel  with  that  of  the  heats  of  formation. 

H.  F.  Gillbe. 

Solubility  of  inert  gases  in  water.  S.  Valen- 
tiner  (Z.  Physik,  1930,  61,  563—565;  cf.  A.,  1927, 
508). — The  solubilities  of  helium  in  water  at  different 
temperatures  (cf.  A.,  1922,  ii,  642)  taken  as  Ostwald 
solubilities  were,  in  fact,  Bunsen  solubilities.  This 
changes  the  coefficients  in  the  solubility  formula. 

A.  B.  D.  Cassie. 

Solubility  of  ferrous  sulphate.  F.  K.  Cameron 
(J.  Physical  Chem.,  1930,  34,  692— 710).— The  solu¬ 
bility  of  ferrous  sulphate  in  aqueous  solutions  of 
sulphuric  acid  at  0°,  25°,  55°,  65°,  and  75°  has  been 
determined  together  with  the  composition  of  the  solid 
phases  in  contact  with  the  solutions.  The  stable 
solid  phase  in  contact  with  solution  at  75°  is  the 
dihydrate,  the  solubility  at  this  temperaturo  being 
31-04  g.  of  ferrous  sulphate  per  100  g.  of  solution. 
The  general  properties  of  aqueous  solutions  of  ferrous 
sulphate  are  discussed.  L.  S.  Theobald. 

Tricalcium  phosphate  and  water.  H.  Dan- 
xeel  and  K.  W.  Frohlich  (Z.  anorg.  Chem.,  1930, 
188, 14 — 31). — The  wide  variation  of  the  figures  given 
in  the  literature  for  the  solubility  of  tricalcium 
phosphate  in  water  is  largely  due  to  the  fact  that  a 
substance  having  the  composition  Ca3P208  has 
hitherto  seldom  been  obtained.  Specimens  in  which 
the  ratio  Ca  :  P  varied  between  2-99  and  3-01  have 
been  prepared  by  precipitating  solutions  of  mono- 
calcium  phosphate  with  dilute  ammonia,  and  the 
result  of  shaking  these  with  water  has  been  in¬ 
vestigated.  Equilibrium  is  established  in  less  than 
3  hrs.  Warington’s  statement  that  the  composition 
of  the  solution  is  a  function  of  the  relative  amounts 
of  solid  and  water  has  been  confirmed.  Calcium  and 
phosphoric  acid  are  not  necessarily  present  in  the 
solution  in  stoicheiometric  proportions.  With  very 
little  water  the  Ca0/P205  ratio  is  1  :  1 ;  with  5  litres 
per  g.  of  solid  it  is  2  :  1 ;  and  with  10  litres  per  g., 
2'53  :  1,  which  last-named  ratio  is  not  changed  by 
further  dilution.  It  is  considered  probable  that  water 
decomposes  tricalcium  phosphate  into  tetracalcium 
phosphate,  a  salt  CasH2(P208)2,  and  monocalcium 
phosphate,  and  that  these  form  a  solid  solution. 

F.  L.  Usher. 

Solubility  of  some  rare-earth  nitrates  in  ether. 
R.  C.  Wells  (J.  Wash.  Acad.  Sci.,  1930,  20,  146— 
148). — The  solubilities  of  beryllium,  yttrium;  zircon¬ 
ium,  lanthanum,  cerium,  praseodymium,  erbium, 
and  thorium  nitrates  in  ether  have  been  determined 
at  about  20°.  The  solubility  is  greatly  influenced  by 
the  degree  of  hydration  of  the  salts. 

C.  W.  Gibby. 

Solubility  of  salvarsan  in  indifferent,  detoxic- 
ating,  and  activating  liquids.  G.  L.  Dreyfus 
(Munch,  med.  Woeh.,  1929,  76,  1285—1288;  Chem. 
Zentr.,  1929,  ii,  2477). 

Physico-chemical  investigations  on  amino- 
acids.  II.  G.  Takahashi  and  T.  Yaginuma 


(Proc.  Imp.  Acad.  Tokyo,  1930,  6,  75 — 77 ;  cf.  A., 
1929,  141). — The  solubility  curves  for  the  a-  and  [3- 
hydrochlorides  of  the  methyl  (m.  p.  118°  and  148°), 
ethyl,  and  w-propyl  (m.  p.  110°  and  136°)  esters  of 
Z-leucine  in  the  corresponding  alcohols  from  — 20°  to 
150°  have  been  determined.  The  transition  points 
are,  respectively,  77-5°,  52-0°,  and  2-5°,  the 
corresponding  salt  concentrations  being  82-3,  59-0, 
and  29-12%.  At  the  ordinary  temperature  the 
a-form  of  the  methyl  and  ethyl  ester  salts  and  the 
(3-form  of  the  %-propyl  ester  salt  are  the  stable 
polymorphs.  J.  W.  Baker. 

Adsorption  of  electrolytes  by  activated  carbon. 
A.  Frumkin  (Kolloid-Z.,  1930,  51,  123— 129).— Ash¬ 
free  sugar  carbon  activated  by  heating  at  1000°  in  a 
stream  of  carbon  dioxide  was  used  in  the  experiments. 
When  the  carbon  was  outgassed  by  heating  at  a  high 
temperature  it  did  not  adsorb  electrolytes,  but  the 
adsorptive  power  returned  in  presence  of  air.  Under 
such  conditions  the  amount  of  hydrochloric  acid 
adsorbed  by  the  charcoal  is  equivalent  to  the  content 
of  oxygen  in  the  charcoal  and  it  is  inferred  that 
hydroxyl  ions  are  sent  into  solution  from  the  adsorp¬ 
tion  layer,  according  to  the  process  0^0+ H20 — > 
CJ:-l-2©-|-20H,.  Platinised  carbon  (prepared  by 
moistening  with  chloroplatinic  acid  solution  and 
heating  in  hydrogen)  adsorbs  hydrochloric  acid  from 
aqueous  solution  in  the  presence  of  air  more  strongly 
than  pure  carbon,  the  capacity  increasing  with  the 
percentage  of  platinum.  Small  quantities  of  mercuric 
chloride  poison  the  platinum  and  the  adsorption 
value  then  falls  to  that  for  unplatiniscd  carbon. 
When  the  carbon  contains  hydrogen  its  behaviour  is 
entirely  opposite ;  it  does  not  adsorb  acid  but  adsorbs 
alkali.  This  is  represented  by  the  scheme  C*-f  H2 — -=► 
Cf+2©-f2H*.  To  be  effective,  the  carbon  must 
contain  a  trace  of  platinum  and  the  amount  of 
alkali  adsorbed  increases  with  the  content  of 
platinum.  E.  S.  Hedges. 

Heat  of  adsorption  of  carbon  dioxide  on 
charcoal  calculated  by  means  of  Poldnyi’s 
theory  of  adsorption.  J.  K.  Dixon  (J.  Physical 
Chem.,  1930,  34,  S70 — S74). — The  heats  of  adsorption 
of  carbon  dioxide  calculated  by  means  of  Polanyi’s 
theory  are  compared  with  the  experimental  values 
obtained  by  Magnus  and  Kiilberer  (A.,  1927,  928). 
The  differences  range  between  2700  and  3000  g.-cal./ 
g.-mol.  for  charcoal  outgassed  at  100°  and  represent 
the  heat  of  condensation  of  the  carbon  dioxide.  The 
data  now  considered  together  with  those  of  Lowry 
and  Olmstead  (A.,  1928,  12)  show  that  the  theory  is 
in  satisfactory  agreement  with  experiment. 

L.  S.  Theobald. 

Heat  of  adsorption  of  (o)  oxygen  and  (b) 
alcohol  vapours  on  charcoal.  H.  K.  Cameron 
(Trans.  Faraday  Soc.,  1930,  26,  239— 248).— The 
method  previously  described  (McKie,  A.,  1929,  25) 
has  been  modified,  and  the  results  obtained  for  oxygen 
have  been  confirmed.  Results  for  n-propyl  and 
isoamyl  alcohols  confirm  those  of  other  workers, 
average  values  obtained  being  16,400  and  17,700 
g.-cal./mol.,  respectively.  There  is  no  marked  vari¬ 
ation  in  the  heat  of  adsorption  down  to  concentrations 
of  10-5  mol.  per  g.  of  charcoal.  J.  Grant, 
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Relation  between  gas  content  and  adsorption 
of  electrolytes  by  activated  charcoal.  III. 
Platinised  charcoal  as  a  hydrogen  electrode. 
B.  Bruns  and  A.  Frumkin  (Z.  physikal.  Chem.,  1930, 
147,  125—140;  cf.  A.,  1929,  040).— The  effect  of 
adding  electrolytes  to  an  aqueous  suspension  of 
platinised  activated  carbon  in  equilibrium  with 
gaseous  hydrogen  on  the  amount  of  gas  adsorbed  by 
the  carbon  has  been  investigated.  When  sodium 
hydroxide  is  added,  the  carbon,  acting  as  a  hydrogen 
electrode,  acquires  an  increased  negative  charge  by 
giving  off  hydrogen  ions,  and  at  the  same  time  sodium 
ions  are  adsorbed  by  being  attracted  into  the  electro¬ 
static  double  layer.  The  hydrogen  liberated  is 
derived  partly  from  ions  present  as  such  in  the  outer 
part  of  the  double  layer  and  partly  from  the  non- 
ionised  gas  adsorbed  on  the  carbon,  which  conse¬ 
quently  adsorbs  a  further  quantity  of  gas.  If  the 
mixture  is  now  made  acid,  the  whole  of  this  additional 
adsorbed  hydrogen  is  given  off  again.  Addition  of  a 
large  amount  of  acid  to  carbon  in  equilibrium  with 
ure  water  and  hydrogen  results  in  the  evolution  of 
ydrogen,  suggesting  a  reversal  of  the  sign  of  the 
charge  on  the  carbon.  Platinised  carbon  in  equili¬ 
brium  with  carbon  monoxide  adsorbs  sodium  ions 
from  a  sodium  hydroxide  solution,  an  equivalent 
amount  of  carbon  dioxide  being  formed  at  the  same 
time,  probably  by  some  reaction  such  as  C0+H20= 
C02+H,.  R.  Cuthill. 

Adsorption  on  the  crystal  lattice  of  cellulose. 
J.  Strachan  (Nature,  1930,  125,  671). — A  summary 
of  the  optical  results  obtained  with  iodine  adsorbed 
on  cellulose.  L.  S.  Theobald. 

Adsorption  at  crystal-solution  interfaces.  IV. 
Macroscopic  ammonium,  caesium,  and  potass¬ 
ium  alum  crystals  grown  in  the  presence  of  dyes 
and  other  foreign  materials.  M.  E.  Lash  and 
W.  G.  France  (J.  Physical  Chcm.,  1930,  34,  724 — 
736;  cf.  A.,  1928,  131S). — The  growth  of  ammonium 
alum  from  cubic  seed  crystals  in  the  presence  and 
absence  of  foreign  substances  has  been  studied.  Only, 
four  out  of  eighteen  dyes  investigated  had  any  effect 
on  the  crystal  habit  of  ammonium '  alum,  whilst 
thirty-nine  organic  compounds  containing  the  groups 
NH.2,  OH,  S03Na,  and  C02H  had  no  effect.  The 
effects  of  certain  dyes  on  the  crystal  habit  of  ammon¬ 
ium,  potassium,  and  caesium  alums  have  been  com¬ 
pared  and  tho  interfacial  angles  of  a  crystal  of 
ammonium  alum  on  which  dye  had  been  adsorbed 
were  measured.  L.  S.  Theobald. 

Simultaneous  adsorption  of  salts  by  colloidal 
aluminium  hydroxide.  B.  H.  Peterson  (Proc. 
Iowa  Acad.  Sci.,  1928,  35,  201— 204).— The  effect  of 
sulphate  on  the  adsorption  of  ferricyanide  follows  the 
Freundlich  adsorption  isotherm  within  the  range  of 
complote  coagulation,  the  constants  of  the  equation 
being  changed.  The  curves  obtained  by  plotting  log  C 
against  log  (XI M),  where  C  is  the  concentration  of 
potassium  ferricyanide  remaining,  X  the  amount 
absorbed,  and  il/  the  mass  of  the  colloid  as  A1203, 
are  fairly  representative  of  tho  adsorption  isotherms 
of  salts  by  hydrous  oxides.  If  the  adsorption  values 
of  uncoagulated  sol  are  included  the  curve  exhibits  a 
sharp  break.  Since  the  slope  of  the  curve  varies 


with  the  sulphate  content  the  effect  may  depend  on 
the  concentration  of  the  ferricyanide. 

Chemical  Abstracts. 

Measurement  of  the  adsorption  of  ions  by 
silver  iodide  by  means  of  potentiometric  pre¬ 
cipitation  titration.  E.  Lange  and  R.  Berger 
(Z.  Elektrochem.,  1930,  36,  171 — 179).— The  pre¬ 
cipitation  method  has  been  applied  to  the  measure¬ 
ment  of  the  adsorption  by  silver  iodide  of  silver  and 
iodine  ions.  Adsorption  in  the  systems  Agl  solid/ 
AgNOj  solution  and  Agl  solid/NH,I  solution  exhibits 
a  proportionality  between  the  quantity  of  ions 
adsorbed  and  the  potential  change;  if  the  adsorbed 
ions  are  regarded  as  entirely  responsible  for  the  electric 
charge  of  the  double  layer  the  calculated  capacity 
characteristic  of  the  layer  is  about  60  microfarads 
per  cm.8,  and  is  practically  independent  of  the 
temperature.  H.  F.  Gillbe. 

Adsorption  of  water  by  wood.  L.  M.  Pidgeon 
and  0.  Maass  (J.  Amer.  Chem.  Soc.,  1930,  52,  1053— 
1069). — The  adsorption  of  water  by  wood  of  spruce 
and  pine  and  by  cotton  cellulose  has  been  measured 
by  determining  the  change  in  weight  of  samples 
suspended  by  a  quartz-fibre  spiral  in  an  evacuated 
tube.  Adsorption  isothermals  for  temperatures 
between  12°  and  42°  and  a  complete  range  of  pressures 
have  been  determined.  Heartwood  and  sapwood 
give  identical  values.  Weathered  wood  gives 
identical  values  at  low  vapour  pressures,  but 
adsorption  is  less  than  that  of  green  wood  at  higher 
pressures.  Adsorption  isosteres  (curves  of  temper¬ 
ature  against  vapour  pressures  corresponding  with  a 
given  amount  of  adsorption)  obey  the  relation 
log  ajc=B-\-AT  when  adsorption  exceeds  2%. 

The  S -shaped  form  of  the  adsorption  curve  shows 
that  wood  may  be  classed  as  a  swelling  gel.  The 
first  part  of  the  adsorption  curve  is  duo  to,  surface 
adsorption,  the  rest  to  the  filling  up  of  the  sub- 
microscopic  spaces.  The  similarity  in  the  adsorption 
isothermals  of  different  species  of  wood  at  low  pressures 
shows  that  the  fine  structure  of  the  cellulose  is  funda¬ 
mentally  the  same.  Cotton  cellulose,  however, 
differs  from  wood  cellulose,  for  the  adsorption  curves 
do  not  coincide  over  any  portion. 

A  hysteresis  effect  between  gain  and  loss  of  water  is 
found ;  the  higher  value  attained  by  loss  of  water  is 
considered  to  be  the  true  equilibrium  value. 

The  results  are  discussed  in  relation  to  modern 
theories  of  gels  and  found  to  be  in  accord. 

R.  K.  Callow. 

Inner  adsorption  in  crystalline  salts.  R 
Balarev  (Kolloidchem.  Beih.,  1930,  30,  249-296)- 
— r-The  problem  studied  is  the  contamination  of  preci¬ 
pitates  by  foreign  substances  present  in  the  reacting 
solutions,  and  in  accord  with  the  inner  adsorption 
theory  the  inclusions  are  duo  to  adsorption  at  the  large 
specific  surface  of  conglomerate  precipitates  or  of 
skeletal  crystals.  The  importance  of  this  in  gravi¬ 
metric  analysis  is  indicated.  The  results  of  tho 
author’s  and  other  work  on  this  subject  are  gathered 
together  and  reviewed  from  this  point  of  view,  the 
examples  studied  being  the  precipitation  of  barium 
sulphate,  copper  sulphide,  some  phosphates,  and  the 
system  ammonium  chloride-ferric  chloride-water. 
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It  is  stated  that  no  case  is  known  where  barium 
sulphate  is  precipitated  in  a  pure  form  and  the  most 
usual  impurities  are  discussed.  Some  of  these  are 
more  readily  adsorbed  than  others,  and  methods  of 
removing  the  adsorbed  material  in  certain  instances 
are  given.  The  other  salt  in  the  presence  of  which 
barium  sulphate  is  precipitated  has  a  strong  influence 
on  the  habit  of  the  crystals.  Older  theories  of  the 
contamination  of  barium  sulphate  precipitates,  based 
mainly  on  the  formation  of  complex  salts,  are  re¬ 
viewed.  The  processes  of  formation  and  growth  of 
crystals  nuclei  and  subsequent  aggregation  of  the 
crystallites  are  discussed  in  some  detail,  especially  in 
relation  to  the  relative  rates  of  growth  of  the  faces, 
edges,  and  solid  angles  and  the  production  of  mosaic 
patterns.  Precipitates  of  barium  sulphate  dried  in 
the  air  were  found  to  contain  water  generally  in  a 
direct  ratio  to  the  amount  of  adsorbed  salt.  Experi¬ 
ments  on  the  colouring  of  barium  sulphate  pre¬ 
cipitates  by  means  of  potassium  permanganate  arc 
described  and  it  appears  that  all  preparations  of 
barium  sulphate  lose  their  ability- to  be  stained  by 
permanganate  when  they  are  calcined ;  this  is  doubt¬ 
less  because  in  the  process  of  calcination  the  fine 
capillaries,  of  the  .  conglomerate  precipitate  and 
consequently  the  adsorbing  surface  also  arc  destroyed. 
Experiments  on  the  dehydration  and  rehydration 
of  freshly-precipitated  barium  sulphate  indicate 
a  bivariant  process  similar  to  the  dehydration 
of  a  gel;  this  phenomenon  cannot  be  due  to  the 
adsorption  of  water  at  the  outer  boundary  of  the 
crystallites,  but  at  inner  :  surfaces.  This  property 
also  is  lost  by  heating  the  precipitate.  The  idea  of 
inner  adsorption  is  applied  to  the  precipitation  of 
metallic  sulphides,  and  the  well-known  co-precipita- 
tion  of  zinc  sulphide  with  copper  sulphide  in  acid 
solution  is  explained  in  these  terms.  The  inclusions 
in  magnesium  ammonium  phosphate  and  zinc 
ammonium  phosphate  fire  treated  from  the  point  of 
dew  of  inner  adsorption.  The  system  ammonium 
chloride-ferric  chloride-water  has  been  variously 
treated  as  a  jnixed  crystal  system  and  an  abnormal 
mixed  crystal  system,  and  is  now  shown  to  be  a 
system  characterised  by  inner  adsorption. 

E.  S.  Hedges. 

Transformations  effected  by  adsorption.  R. 
Eobrisay,  R.  Arditti,  and  C.  Astier  (Compt. 
rend.,  1930,  190,  929—931;  cf.  A.,  1922,  ii,  428;  B., 
1928,  36). — Toaic.c.  of  a  005Ar-solution  of  phosphoric 
acid  were  added  (100 — x)  c.c.  of  an  equivalent 
solution  of  potassium  hydroxide,  ammonia,  or  calcium 
hydroxide,  and  the  electrical  resistance,  pn,  and 
temperature  of  complete  miscibility  with  phenol  of 
the  resulting  solutions  were  compared  with  the 
corresponding  values  determined  after  the  solutions 
had  been  in  contact  with  5  g.  per  100  c.c.  of  kaolin, 
kieselguhr,  or  animal  charcoal.  In  the  case  of  calcium 
hydroxide  animal  charcoal  had  a  very  markedly,  and 
kaolin  a  slightly  greater,  effect  than  kieselguhr  in 
withdrawing  phosphoric  acid  from  solution. 

C.  A.  SlLRERRAD. 

_Static  friction  and  adsorption.  W.  B.  Hardy 
(Kolloid-Z.,  1930,  51,  6 — 9). — The  form  of  the  friction- 
temperature  curve  for  oils  is  altered  by  contact  with 
solid  surfaces  as  in  the  filtration  of  the  oil  through 


glass  beads,  and  over  a  vide  range  the  friction  may 
then  be  independent  of  temperature.  The  cause  of  this 
phenomenon  is  the  adsorption  of  polar  molecules  in 
the  oil  by  the  solid  surfaces.  Commercial  lubricating 
oils  contain  about  5%  of  such  active  material.  When 
paraffin  wax  is  dissolved  in  paraffin  oil  the  curve 
connecting  the  coefficient  of  friction  (between  two 
steel  surfaces)  with  the  temperature  show's  a  break 
which  coincides  with  the  m.  p.  of  the  wax.  It  is 
evident  that  above  the  m.  p.  the  molecules  of  the 
wax  are  adsorbed  by  the  solid  surface,  but  not  at 
lower  temperatures,  and  it  is  suggested  that  below  the 
m.  p.  the  wax  molecules  are  associated.  Some 
anomalies  are  indicated.  E.  S.  Hedges. 

Theory  of  electrical  adsorption.  K.  C.  Kar 
and  A.  Ganguli  (Z.  Physik,  1930,  61,  411—415).— 
The  method  previously  applied  to  the  chemical 
adsorption  of  ions  is  used  for  polar  adsorption,  and  an 
equation  is  derived  connecting  the  amount  of  adsorp¬ 
tion  with  the  valency,  mobility,  and  mass  of  the  ion. 
This  equation  is  essentially  the  same  as  that  derived 
by  Rinde,  and  indicates  that  there  is  no  difference 
between  chemical  and  electrical  adsorption.  The 
theoretical  work  cannot  be  tested  quantitatively 
owing  to  lack  of  data,  but  it  agrees  with  the  observed 
phenomena  qualitatively.  A.  J.  Mee. 

Complex  nature  of  dielectric  absorption  and 
dielectric  loss.  Influence  of  ions  adsorbed  on 
inner  surfaces.  E.  J.  Murrhy'  and  H.  H.  Lowry 
(J.  Physical  Chem.,  1930,  34,  598 — 620). — Interstitial 
conduction,  the  electrical  properties  of  an  interstitial 
conduction  system,  dielectric  absorption  and  loss  are 
discussed.  The  main  conclusions  arc  as  follows.  In 
most  solid  dielectrics  conduction  takes  place,  not 
uniformly,  but  through  a  system  of  conducting  paths 
of  sub-microscopic  dimensions  dispersed  in  the 
insulating  medium.  In  such  systems  ions  are 
adsorbed  by  the  interface  between  the  conducting 
medium  and  the  insulating  units,  and  this  has  an 
important  effect  oil  the  electrical  properties  of  the 
dielectric.  The  application  of  an  electric  field 
produces  a  polarised  distribution  of  the  ions  adsorbed 
oil  the  surface  of  each  structural  unit.  Free  ions, 
adsorbed  ions,  and  neutral  molecules  may  each 
contribute  to  the  total  dielectric  absorption  and 
dielectric  loss  in  a  manner  depending  on  tile  type  of 
dielectric,  the  temperature,  and  other  factors.  The 
characteristics  of  dielectric  absorption  and  loss  arc 
discussed  on  these  lines.  L.  S.  Theobald. 

Adherence  of  microscopic  particles  to  walls 
of  the  same  nature.  A.  von  BhzAgh  (Kolloid-Z-, 
1930,  51,  105 — 112). — A  method  for  determining  the 
number  of  microscopic  particles  which  adhere  to  a 
wall  of  the  same  material  under  given  conditions  is 
described.  There  is  a  close  relation  betw-een  adher¬ 
ence  and  particle  size  and  this  is  connected  with  a 
definite  attractive  force,  which  is  counteracted  by 
gravity  and  by  the  Brownian  movement.  Conse¬ 
quently,  particles  of  large  size  and  those  of  par¬ 
ticularly  small  size  fail  to  adhere  to  the  wall  and 
there  is  an  optimal  particle  size  which,  for  quartz 
particles  in  distilled  v'atcr,  is  3  p.  The  attractive 
force  betw'cen  the  particle  and  the  wrall  is  in  this  case 
estimated  to  be  0-3  dyne /cm. 2  E.  S.  Hedges. 


6S6 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Adherence  of  microscopic  particles  to  walls 
of  the  same  nature.  II.  A.  von  Buzagh  (Kol- 
loid-Z.,  1930,51,  230 — 239;  cf.  preceding  abstract). — 
A  quartz  suspension  containing  particles  of  diameter 
about  12  (i  was  examined  with  the  object  of  com¬ 
paring  the  property  of  adhesion  of  the  quartz  particles 
to  a  quartz  surface  with  the  electrokinetic  potential 
of  the  particles.  For  this  purpose  the  cataphoretic 
migration  velocity  of  the  particles  in  different  electro¬ 
lytes  was  measured.  In  general,  no  parallelism  of 
this  nature  was  found,  although  there  was  a  relation 
between  the  discharging  effect  of  small  concentrations 
of  the  multivalent  alkaline-earth,  aluminium,  and 
thorium  ions  and  the  adherence  value.  In  dilute 
solutions  of  alkali  hydroxides  a  relation  between 
adherence  number  and  electrokinetic  potential  ap¬ 
peared  as  an  equilibrium  phenomenon,  due  to  chemical 
reaction  of  the  alkali  at  the  surface  of  the  quartz. 
Some  experiments  with  the  addition  of  gelatin  showed 
that  the  adherence  of  the  quartz  particles  passes 
through  a  minimum  with  increasing  concentration 
of  gelatin.  On  the  other  hand,  the  adherence  of 
glass  particles  rises  with  the  gelatin  concentration, 
whilst  the  electrokinetic  potential  falls.  Greater 
amounts  of  gelatin  have  a  protective  action.  It  is 
considered  that  the  electrokinetic  potential  is  not  the 
only  factor  determining  the  adherence  of  the  particles, 
but  that  the  thickness  of  the  double  layer  and  the 
degree  of  solvation  of  the  particle  .arc  also  of  import¬ 
ance.  E.  S.  Hedges. 

Contact  of  solids.  W.  Stone  (Phil.  Mag.,  1930, 
[vii],  9,  610 — 620). — The  phenomena  observed  on 
contact  have  been  studied  by  means  of  glass  beads. 
Adhesion  is  due  to  the  presence  of  entangled  water 
molecules  in  the  surface  of  the  glass  and  in  dried  air 
it  practically  disappears.  Water  molecules  entangled 
in  the  region  of  contact  of  two  glass  beads  cannot  be 
removed  by  ordinary  drying,  unless  the  beads  are 
first  separated.  Otherwise  adhesion  persists  even 
when  the  beads  are  heated  until  they  fuse  together. 
Adhesion  may  or  may  not  be  accompanied  by  electrical 
effects.  The  latter  are  shown  by  .Jena  combustion 
glass  but  not  by  German  soft  soda  glass.  There  is 
no  adhesion  between  beads  immersed  entirely  in 
water.  Surfaces  of  contact  are  not  injured  so  long 
as  the  only  forces  acting  are  those  of  natural  adhesion. 

M.  S.  Burr. 

Nature  of  friction.  P.  E.  Shaw  (Phil.  Mag., 
1930,  [vii],  9,  628 — 639). — Theoretical.  Since  the 
parting  of  solid  surfaces  gives  rise  to  electrical  separ¬ 
ation,  even  when  the  two  materials  are  identical 
insulators  or  metals,  it  is  assumed  that  solid  combin¬ 
ation  takes  place  on  contact,  and  charging  of  both 
surfaces  on  separation.  In  friction  the  work  done 
is  the  equivalent  of  the  work  performed  in  total 
electric  separation,  plus  any  work  performed  in 
deformation  of  the  surface  structure.  The  laws  of 
friction  are  deduced  by  considering  a  sphere  in 
rolling  and  sliding  contact,  respectively,  with  a  plane 
surface.  M.  S.  Burr. 

Jamin  effect  in  cylindrical  tubes.  W.  O. 
Smith  and  M.  D.  Crane  (J.  Amer.  Chem.  Soc.,  1930, 
52,  1345 — 1349). — A  series  of  bubbles  of  air  and 
water  in  a  perfectly  clean  cylindrical  capillary  tube 


is  incapable  of  supporting  a  pressure,  unless  a  drop 
covers  the  end.  If  the  tube  contains  a  series  of  con¬ 
strictions,  or  is  contaminated  with  grease,  a  pressure 
is  supported.  An  equation  is  given  for  the  greatest 
pressure  which  can  be  sustained. 

J.  G.  A.  Griffiths. 

Angles  of  floating  lenses.  C.  G.  Lyons  (J.C.S., 
1930,  623 — 634). — The  shapes  and  angles  of  liquid 
lenses  floating  on  the  surface  of  a  different  liquici 
have  been  studied  by  a  photomicrographic  method. 
For  lenses  of  oleic  acid  on  aqueous  solutions  of 
various  p„,  of  ethylene  dibromide,  carbon  tetra¬ 
chloride,  and  nujol  (medicinal  paraffin)  on  water,  and 
of  water  on  the  preceding  three  liquids  the  shape  is 
controlled  chiefly  by  the  interfacial  tension  between 
the  two  liquids.  For  example,  in  the  oleic  acid 
series,  as  the  alkalinity  of  the  underlying  solution 
increases,  the  lens  sinks  steadily  into  it  and  the  inter¬ 
facial  tension  decreases,  whilst  the  individual  surface 
tensions  of  the  two  liquids  (against  air)  remain 
practically  constant.  The  increased  submergence  of 
the  lens  as  the  interfacial  tension  decreases  follows 
from  considerations  of  the  free  energy  of  the  system. 
The  values  of  the  angles  calculated  on  the  basis  of 
Neumann’s  triangle  do  not  agree  with  the  observed 
values,  and  are  modified  by  forces  other  than  the 
surface  tensions  to  an  extent  which  is  not  in  general 
negligible.  For  very  large  drops,  however,  when  the 
lens  surfaces  approach  segments  of  spheres,  Neu¬ 
mann’s  triangular  relation  is  obeyed.  The  contact 
angles  at  a  junction  of  three  liquids  have  been  in¬ 
vestigated  in  the  case  of  lenses  of  aniline  floating  in  a 
petroleum-soap  solution  interface.  The  theory  of 
emulsification  is  discussed  and  it  is  suggested  that 
emulsification  by  soap  may  be  determined  by  the 
existence  of  a  bimolecular  soap  leaflet  at  the  oil-water 
interface.  0.  J.  Walker. 

Thermodynamic  study  of  surface  tension. 
Affinity  and  rate  of  adsorption.  R.  Defay  (Bull. 
Acad.  roy.  Belg.,  1929, 15,  [v],  849— 866).— A  general¬ 
ised  thermodynamical  treatment  of  problems  of  surface 
tension  and  adsorption.  Generalised  equations  are 
given  for  the  affinity  of  adsorption  of  a  surface  phase, 
for  the  superficial  internal  energy,  free  energy,  and 
entropy,  and  for  Gibbs’  equation. 

F.  G.  Tryhorn. 

Surface  tension  of  solutions.  V.  Surface 
tension,  surface  concentration,  and  activity. 
S.  Palitzsch  (Z.  physikal.  Chem.,  1930,  147,  51— 
68;  cf.  this  vol.,  153). — The  surface  concentrations 
in  the  system  urethane-sodium  chloride-water  cal¬ 
culated  by  means  of  Gibbs’  adsorption  equation. 
are  in  good  agreement  with  Schofield  and  Rideab 
equation  (A.,  1925,  ii,  960)  FA IRT=BF/RT-rx> 
where  F  is  the  difference  between  the  surface  tension 
of  the  solution  and  that  of  the  pure  solvent,  A  is 
the  area  occupied  on  the  surface  by  1  g.-mol-  0 
solute,  B  and  x  are  constants,  and  R  and  T  haie 
their  usual  significance.  If  FAjRT,  which  may  be 
shown  to  represent  an  osmotic  coefficient,  is  graP‘'e 
against  F,  the  same  straight  line  is  obtained  inde¬ 
pendent  of  the  salt  concentration,  except  at  Mg1 
values  of  F.  The  experimental  data  cannot,  how¬ 
ever,  be  reconciled  with  the  view,  open  to  serious 
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objection  in  any  case,  that  the  surface  of  a  solution 
is  comparable  with  a  thin  film  of  oil.  It  is  suggested 
that  the  force  measured  in  the  usual  type  of  surface 
tension  determination  is  as  effective  within  the  body 
of  the  liquid  as  on  its  surface.  Tn  support  of  this 
view  it  is  pointed  out  that  the  surface  tension  is  of 
the  same  order  of  magnitude  as  the  internal  pressure 
provided  that  the  basis  of  comparison  is  the  same, 
if  both  quantities  are  referred  to  unit  area. 
There  is,  however,  a  pressure  which  is  essentially 
distinct  from  the  surface  tension  as  normally  measured 
and  is  due  to  forces  acting  from  one  phase  to  the 
other,  mainly  at  right  angles  to  the  interface.  It  is 
this  quantity,  for  which  the  term  “  surfaco  pressure  ” 
is  proposed,  which  is  the  “  surface  tension  ”  of  Gibbs’ 
equation.  R.  Cut  hill. 

Unimolecular  films.  J.  Perrin  (Kolloid-Z. , 
1930,  51,  1 — C). — The  optical  properties  of  thin  films 
of  sodium  and  potassium  oleate  are  described.  By  a 
photometric  reflexion  method  the  thickness  of  the 
films  has  been  obtained,  using  the  formula  J= 

.  sin2(27t/i/A),  where  J.u  is  the  maximal  intensity 
of  reflected  light,  of  wave-length  X,  and  J  is  the 
intensity  for  the  thickness  h.  The  molecules  of  the 
thin  films  arc  oriented  and  have  the  optical  properties 
of  crystalline  liquids.  E.  S.  Hedges. 

Spatial  asymmetry  of  polar  molecules  and 
the  electrical  double  layer.  B.  Kamienski  (Z. 
physikal.  Chcrn.,  1930,  147,  2S8— 292).— The  form¬ 
ation  of  an  electrical  double  layer  at  the  boundary 
of  two  phases,  which  have  different  dielectric  con¬ 
stants  and  one  of  which  contains  polar  molecules,  is 
connected  with  the  spatial  asymmetry  of  the  polar 
molecule.  If  the  spatial  symmetry  of  the  molecule 
coincides  with  the  electrical  symmetry  the  formation 
of  a  double  layer  is  not  to  be  expected.  This  view  is 
supported  by  electro-osmotic  data.  0.  J.  Walker. 

Dependence  of  boundary  surface  activity  and 
orientation  of  polar  molecules  on  temperature 
and  on  the  nature  of  the  surface  of  separation. 
VI.  Boundary  surface  properties  of  aromatic 
amines  and  their  salts.  P.  Rehbinder  and  A. 
Taubmann  (Z.  physikal.  Chem.,  1930,  147,  188 — 
205;  cf.  A.,  1926,"  674;  1927,  930,  1136).— By  a 
method  previously  described  the  surface  tension  of 
aqueous  solutions  of  p-toluidinc  has  been  determined 
at  different  temperatures  and  concentrations  and  the 
temperature  coefficient,  the  total  surface  energy,  the 
boundary  surface  activity,  and  the  adsorption  have 
thence  been  calculated.  p-Toluidinc  behaves  similarly 
to  other  strongly  active  aromatic  substances.  For 
certain  ranges  of  temperature  and  concentration  the 
temperature  coefficient  of  surface  tension  is  positive. 
The  molecular  constants  of  p-toluidinc  have  been 
obtained  from  the  limiting  adsorption.  The  axial 
length  of  the  oriented  molecule  is  6-9  A.  at  the  surface 
of  separation  water /air,  and  the  minimum  surface 
area  occupied  by  the  molecule  is  approximately 
26  A.2  The  latter  quantity  is  characteristic  of  the 
polar  group  -C0H4'NH2.  Comparison  with  aniline 
indicates  that  the  group  CH2  represents  an  increase 
in  axial  length  of  1-5  A.,  the  value  obtained  by 
X-ray  methods  being  T2 — 1-3  A.  The  molecular 
constants  depend  on  the  nature  of  the  surface  of 


separation.  Measurements  of  the  surface  activity 
for  different  p„  values  indicate  that  the  molecules 
only,  and  not  the  ions,  of  aromatic  bases  are  active. 
The  influence  of  the  active  aliphatic  acid,  n -valeric 
acid,  on  the  surface  activity  of  p-toluidinc  has  been 
investigated.  The  activity  of  an  cquimolecular 
mixture  or  “  salt  ”  solution  is  slightly  greater  than 
that  of  p-toluidine  alone  at  higher  concentrations,  but 
appreciably  greater  than  that  of  the  acid,  i.e.,  the 
more  feebiy  active  acid  is  driven  from  the  surface, 
but  helps  to  increase  the  concentration  of  the  p-tolu- 
idine  in  the  surface  layer.  At  lower  concentrations 
the  relationships  are  reversed.  M.  S.  Burr. 

Surface  forces  and  chemical  equilibrium.  H. 
Freundlioh  (J.C.S.,  1930, 164 — 179). — The  Liversidge 
lecture  delivered  on  Dec.  12th,  1929.  Previously 
recorded  experiments  are  discussed  in  support  of 
Thomson’s  view  that  the  displacement  of  chemical 
equilibrium  in  a  surface  takes  place  in  a  direction 
favouring  the  formation  of  those  substances  which 
lower  the  surface  tension  and  arc  therefore  adsorbed 
positively.  Such  substances  are  said  to  exert  “  capill¬ 
ary  action.”  Tims,  the  amount  of  anions  adsorbed 
from  certain  salt  solutions  by  very  pure  charcoal  runs 
parallel  with  the  adsorbabilitv  of  the  acids  from  a 
pure  solution  (cf.  Bartell  and  Miller,  A.,  1923,  ii, 
464).  Adsorption  here  causes  a  hydrolysis,  the  pro¬ 
duction  of  more  strongly  adsorbed  substances  (acids) 
being  favoured.  The  presence  of  gases  in  the  char¬ 
coal  markedly  modifies  the  reaction,  particularly  in  the 
case  of  strong  electrolytes  (Burstein  and  Frumkin, 
A.,  1929,  640).  Again,  solutions  of  indicators  near 
the  turning  point  change  colour  when  shaken  with 
an  indifferent  fluid  (gas  or  liquid),  the  change  becom¬ 
ing  deeper  the  greater  is  the  emulsification  of  the  fluid 
and  being  reversed  when  the  phases  separate  (Deutsch, 
A.,  1928,  1183).  Probably  the  formation  of  undis¬ 
sociated  or  less  dissociated  molecules  is  favoured  at 
the  interface  (cf.,  however,  Thiel,  A.,  1929,  782). 
Other  instances  arc  cited.  Finally,  the  velocities 
of  the  reactions :  (i)  CH»Br‘CH,’NH2-f  NaOH= 

(CH2)2NH+NaBr+H,0  and  (ii)  (CH2)2NH+HBr= 
CH2BrCHvNH2  have  "been  measured  in  solutions  con¬ 
taining  animal  charcoal.  Bromoethvlamine,  which 
has  a  stronger  capillary  activity  than  the  imine, 
would  be  expected  to  be  more  stable  on  the  surface 
of  the  charcoal  than  in  homogeneous  solution,  so  that 
charcoal  should  retard  (i)  and  accelerate  (ii).  Experi¬ 
ment  confirms  this ;  the  reactants  are  entirely  in  the 
adsorbing  layer.  The  biological  significance  of  inter¬ 
face  activity  is  briefly  referred  to. 

S.  K.  Tweedy. 

New  method  of  examination  of  surface  films. 
J.  H.  Schulman  (Proc.  Camb.  Phil.  Soc.,  1930,  26, 
273 — 277). — A  method  for  the  examination  of  surface 
films  depending  on  the  determination  of  the  inter- 
phase  potential  is  described  (cf.  Frumkin,  A.,  1925, 
ii,  S73).  It  consists  essentially  in  measuring  the 
P.D.  between  a  platinum  wire,  on  which  a  little 
polonium  has  been  electro-deposited,  situated  above 
the  surface  of  a  glass  Langmuir  trough  and  a  calomel 
electrode  in  contact  with  the  liquid  in  the  trough. 
The  air-liquid  P.D.  for  a  clean  surface  and  for  one 
covered  with  the  film  under  investigation  are  deter- 
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mined  and  the  difference  (A  V)  is  plotted  against  the 
area  in  A.2  per  molecule.  The  method  is  exemplified 
by  data  for  palmitic  and  myristic  acids.  Further, 
if  the  number  of  molecules  each  contributing  a 
vertical  component  of  electric  moment  |z  is  n  per 
cm.2,  Helmholtz’s  equation  gives  the  relation  AF= 
■1-HjjL,  whence  g  can  be  plotted  against  the  mean 
molecular  area.  This  in  the  case  of  myristic  acid 
leads  to  the  conclusion  that  until  the  solid  condensed 
phase  is  reached  (when  there  appears  to  be  mutual 
action  between  the  head  groups)  the  change  in  |z  on 
compression  is  caused  merely  by  change  in  the  tilt 
of  the  molecules.  '  G.  A.  Silberrad. 

Rate  of  a  reaction  at  the  interface  between 
two  solutions.  G.  M.  Schwab  and  H.  Iynoell 
(Z.  physikal.  Chcm.,  1930, 147,  38 — 50 ;  cf.  Jablczyn- 
ski,  Wieckowski,  and  Klein,  A.,  1925,  ii,  410).— The 
rate  of  reaction  at  the  interface  between  an  aqueous 
solution  of  sodium  thiosulphate  and  a  solution  of 
iodine  in  carbon  tetrachloride  at  20°  is  given  by  the 
equation  dx/dt=k[l.,].  When  the  iodine  is  present 
in  excess,  k  is  proportional  to  [S,03"],  but  if  the 
thiosulphate  is  present  in  excess  the  value  of 
dt/d[S203"]  is  constant  only  at  very  small  thio¬ 
sulphate  concentrations  and  decreases  to  zero  as  the 
concentration  increases,  the  rate  of  reaction  being 
independent  of  [S203"]  when  this  exceeds  about  0-2 N. 
This  is  interpreted  as  meaning  that  the  measured 
rate  of  reaction  when  the  thiosulphate  is  in  excess 
represents  either  the  rate  of  actual  reaction  at  the 
interface  or  the  rate  of  diffusion  of  iodine  to  the 
interface  according  as  the  excess  is  small  or  large, 
respectively.  The  temperature  coefficient  of  the 
velocity  coefficient  is  only  about  1-2,  It.  Cuthill. 

Influence  of  reaction  on  the  oxidation  of 
amino-acids  by  animal  charcoal.  M.  Gbadwohl 
(Biochcm.  Z.,  1930,  219,  136 — 144). — Considerable 
increase  in  the  oxidation  of  amino-acids  by  animal 
charcoal  was  obtained  with  increasing  alkalinity. 
The  adsorption  of  glycine  by  animal  charcoal  was, 
however,  almost  independent  of  the  reaction  and  its 
oxidation  at  p„  8-23 — 8-62  was  decreased  bv  45 — 
50%  with  0  0001 AT-,  by  about  70%  with  O-OOliV-, 
and  completely  by  O' 002 N- hydrogen  cyanide.  The 
oxygen  utilisation  of  an  animal  charcoal-glycine 
suspension  was  considerably  greater  in  alkaline  than 
in  acid  solution,  but  the  amount  of  amino-acid  dis¬ 
appearing  as  determined  by  “formol”  titration  was 
practically  the  same.  The  oxidation  quotient  of  the 
reaction  as  determined  by  Warburg’s  method  was 
0-81  ill  acid  and  2-27  in  alkalino  solution. 

P.  W.  Cluttekbuck. 

Kinetics  of  step-reactions  and  their  relation 
to  the  mass  law  of  gel-  and  surface-dissociation. 
E.  Valk6  (Kolloid-Z.,  1930,  51,  130— 134).— Theor¬ 
etical.  E.  S.  Hedges. 

Effect  of  velocity  on  diffusion  rates.  A.  E. 
Murray  (Trans.  Nova  Scotian  Inst.  Sci.,  1930,  17, 
168 — 171). — When  salt  solutions  are  enclosed  in 
colloidin  thimbles  and  allowed  to  diffuse  into  dis¬ 
tilled  water  which  is  either  circulated  or  constantly 
replaced,  a  small  osmotic  pressure  is  developed,  and 
this  is  usually  complete  in  60 — 90  min.  Experiments 
with  solutions  of  sodium  chloride  and  disodium 


phosphate  show  that  the  osmotic  effect  is  influenced 
by  the  velocity  of  the  diffusate,  but  no  simple  relation 
is  indicated.  J.  W.  Smith. 

Collodion  membranes.  VI.  Sieve  effect  of 
membranes  on  homodisperse  dissolved  sub¬ 
stances.  E.  Mankgold  and  R.  Hofmann  (Kol¬ 
loid-Z.,  1930,  51,  220—230;  cf.  this  vol,  539).— The 
relations  between  filtration  and  dialysis  are  discussed 
and  the  hindering  of  the  diffusion  of  molecularly- 
dissolved  substances  through  the  membrane  can  be 
expressed  by  a  “  sieve  constant.”  Methods  of  deter¬ 
mining  this  sieve  constant  arc  discussed.  Measure¬ 
ments  made  with  iWhydrochloric  acid  and  with 
0-5iLf-sucrose  show  that  so  long  as  the  radius  of  the 
capillaries  of  the  diaphragm  is  greater  than  10 — 12  [ig 
the  free  diffusion  constants  of  these  solutes  can 
be  calculated  from  their  dialysis  constants.  With 
decreasing  size  of  pores,  the  diffusion  constants  fall 
rapidly  and  continuously  and  reach  one  half  their 
original  value  at  a  capillary  radius  of  about  5  y.\i. 

E.  S.  Hedges. 

Membrane  and  osmosis.  V.  F.  A.  H. 

ScHRErNEMAKEUs  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1930,  33,  1 — 9). — A  discussion  of  the  currents 
of  diffusion  set  up  when  binary  liquids  are  separated 
by  a  permeable  membrane.  .■  F.  G.  Tryhorn. 

Membrane  and  osmosis,  VI.  F.  A.  H. 

Sciireinemakers  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1930,  33,  119 — 127). — The  properties  of  com¬ 
plex  membranes,  formed  by  uniting  two  or  more 
homogeneous  membranes  of  different  properties,  are 
discussed  with  the  view  of  deducing  the  properties  of 
naturally  occurring  heterogeneous  membranes. 

M.  S.  Burr, 

Structure  in  vary  permeable  collodion  gel 
films  and  its  significance  in  filtration  problems. 
H.  J.  Elford  (Proc.  Roy.  Soc.,  1930,  B,  106,  216— 
228). — Collodion  films  for  ultrafiltration  may  bo  pre¬ 
pared  cither  from  other-alcohol  mixtures,  in  which 
case  the  gel  is  allowed  just  to  set  by  evaporation  of 
the  solvent  and  is  then  washed  with  water,  or  from 
acetic  acid  solution,  in  which  case  the  collodion  when 
immersed  in  water  is  not  in  the  gel  state.  The 
former  (ultragcl  films)  have  permeability  from 
100  [qi.  downwards,  the  latter  (microgel  films)  from 
1 — 5  |jl  downwards,  and  they  show  other  differences. 
Films  of  the  two  types  have  been  examined  with  the 
aid  of  the  slit  ultramicroscopc.  Acetic!  acid  collodion 
films  vary  with  increasing  concentration  of  collodion 
in  solution  from  an  irregular  structure  through  the 
microgel  structure  to  a  granular  ultragel.  The  thicker 
is  the  film  the  greater  is  the  microgel  development; 
the  slower  is  the  formation  the  more  permeable  is  the 
film.  The  same  transitions  can  be  produced  by 
varying  the  time  of  evaporation  of  ether-alcohol 
collodion  films,  but  there  is  a  sharp  transition  from 
microgel  to  ultragel  with  the  “  setting  ”  of  the  film- 
The  structure  of  ultragel  films  was  further  examined 
by  ultra-violet  light  microscopy.  Evidence  of  struc¬ 
ture  was  obtained,  but  there  is  far  greater  uniformity 
than  with  acetic  acid  collodion  films.  C.  Irwin. 

Abnormal  osmosis  at  non-swelling  mem¬ 
branes.  II.  K.  Sollner  (Z.  Elektrochem.,  1930, 
36,  234 — 241). — Theoretical.  The  examination  of 
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systems  consisting  of  two  solutions  of  an  electrolyte 
differing  in  concentration  and  communicating  with 
each  other  through  two  membranes  the  dynamic 
otcntials  at  which  are  unequal  (this  vol.,  288)  has 
een  extended  to  include  cases  in  which  diffusion 
potentials  arc  present.  If  the  more  mobile  ion  is  the 
one  which  constitutes  the  mobile  part  of  the  double 
layer  in  the  pores  of  the  membrane,  abnormal  positive 
osmosis,  but  not  abnormal  negative  osmosis,  will 
occur  at  the  membrane.  If,  on  the  other  hand,  the 
mobile  part  of  the  double  layer  consists  of  the  less 
mobile  ion,  either  type  of  abnormal  osmosis  may 
take  place.  When  the  two  ions  have  the  same 
mobility,  the  only  possible  abnormal  osmosis  at  a 
membrane,  either  positive  or  negative,  separating 
two  solutions  of  different  concentrations  is  of  the 
positive  type.  Abnormal  osmosis  at  a  single  pore 
even  under  the  influence  of  the  pore  wall  is  possible 
only  in  the  unlikely  event  of  the  material  of  the 
membrane  being  a  sufficiently  good  electrolytic  con¬ 
ductor.  There  is  no  possibility  of  a  current,  circulat¬ 
ing  in  a  singlo  pore  apart  from  the  action  of  the 
membrano,  and  no  motion  of  liquid  can  occur  within 
a  pore  without  the  intervention  of  some  external 
force.  R.  Cuthill. 

Donnan's  membrane  equilibrium.  K.  Shtiki 
(Kyoto  J.  Med.,  1929,  26,  57 — 67). — In  the  solution 
prepared  by  the  addition  of  egg-white  to  0-1 — 
•HLV-hydroehloric  acid  or  0-01 — l-77iV-potassium 
hydroxide  the  time  required  for  the  attainment  of 
equilibrium  of  the  acid  or  alkali  on  both  sides  of  tho 
collodion  membrane  is  much  greater  than  in  absence 
of  egg-white,  the  difference  increasing  with  increase 
in  concentration  of  the  electrolyte.  The  membrane 
potential  also  varies  slightly  with  the  concentration 
of  the  electrolyte.  Chemical  Abstracts. 

Rhythmic  evaporation  rings  of  orange  II  and 
fast-red  B.  E.  0.  H.  Davies,  K.  Taylor,  and 
K  W.  Riblktt  (J.  Physical  Chcm.,  1930,  34,  S42 — 
8fd). — The  conditions  controlling  the  formation  and 
the  number  of  evaporation  rings  have  been  investig¬ 
ated.  Pure  orange  If  solutions  give  no  rhythmic 
rings  when  the  containing  vessels  arc  chemically 
dean.  Rings  are  not  due  to  air  or  vapours  adsorbed 
hy  the  containers  from  the  laboratory.  A  surface 
skin  of  a  foreign  substance  may  give  rise  to  evapor¬ 
ation  rings  when  the  film  is  not  too  volatile  and  can 
aid  in  promoting  the  adhesion  of  the  rings  to  the 
surface  of  the  container.  A  thin  film  of  abietic  acid 
on  the  surface  of  the  evaporation  vessel  gives  rise 
consistently  to  the  formation  of  rhythmic  rings  in 
the  case  of  orange  II.  Under  such  conditions  the 
number  of  rings  formed  from  a  given  volume  of  the 
uye  solution  increases  with  an  increase  in  concen¬ 
tration  of  the  dye,  with  a  rise  in  the  temperature  of 
evaporation,  and  with  a  decrease  in  the  radius  of 
curvature  of  the  evaporation  vessel.  With  fast-red 
p  no  foundation  film  is  necessary;  the  number  of 
cmgs  decreases  slightly  at  higher  temperatures,  but 
the  effects  of  concentration  and  curvature  arc  the 
P®le  as  in  the  case  of  orange  II.  w-Butyric  acid 
towers  the  surface  tension  of  fast-red  B  and  produces 
an  increase  in  the  number  of  evaporation  rings. 

L.  S.  Theobald. 


Ebullioscopic  determination  of  the  molecular 
equilibria  of  pyrocatechol  in  solutions  of  potass¬ 
ium  and  sodium  chlorides.  E.  Bourion  and 
(Mlle.)  O.  Hun  (Compt.  rend.,  1930,  190,  S71 — 
873).— Equilibria  between  simple  and  triple  or  quad¬ 
ruple  molecules  of  pyrocatechol  arc  said  to  exist  in 
solutions  of  sodium  and  potassium  chloride  (of.  this 
vol.,  409).  The  association  of  pyrocatechol,  which  is 
greater  than  that  of  resorcinol  (loc.  tit.),  increases 
with  change  of  solvent  in  the  order  water,  potassium 
chloride,  sodium  chloride,  and  increases  with  the  salt 
concentration  in  both  cases.  J.  Grant. 

Thermal  method  of  measuring  the  vapour 
pressure  of  an  aqueous  solution.  A.  V.  Hit.l 
(Proc.  Roy.  Soc.,  1930,  A,  127,  9 — 19). — The  principle 
of  the  method  is  that  of  a  differential  -wet-bulb 
thermometer  of  high  sensitivity.  The  apparatus  con¬ 
sists  of  a  thermopile  which  can  be  immersed  in  a  glass 
chamber,  the  -whole  being  submerged  in  a  thermo¬ 
stat.  On  one  face,  A,  of  tho  thermopile  is  laid  a  small 
strip  of  filter-paper  which  has  been  dipped  in  solution 
a;  on  the  other  face,  B,  a  similar  strip  dipped  in 
solution  6.  The  chamber  is  kept  moist  by  covering 
its  walls  with  a  large  strip  of  filter-paper  which  has 
been  dipped  in  any  solution  c.  Let  pa,  pi„  and  pc 
be  the  vapour  pressures  of  tho  tln-ee  solutions.  As 
the  solution  c  is  in  excess,  tho  water- vapour  pressure 
in  the  chamber  will  approximate  to  pr,  except  in 
the  neighbourhood  of  the  faces  A  and  B.  The  rate 
of  condensation  of  moisture  on  those  two  faces  is 
different,  and  this  different  rate  of  condensation  tends 
to  raise  the  temperature  of  A  and  B  an  unequal 
amount  above  that  of  the  surroundings.  It  is  shown 
that  the  final  difference  of  temperature  between  A 
and  B  is  £'(p»— p«),  and  is  independent  of  the  vapour 
pressure  of  the  solution  c.  Thus  the  E.M.F.  developed 
in  the  thermopile  is  K(pi,—pa),  where  IC  is  a  constant 
which  can  be  determined  for  any  given  instrument 
with  solutions  of  known  vapour  pressure,  but  depends 
on  temperature  and  pressure.  With  this  apparatus 
a  reading  can  bo  obtained  in  30 — 45  min.,  and  the 
average  error  of  a  singlo  observation  is  of  the  order 
of  1-5%  of  the  difference  read.  Possible  errors  in  tho 
method  arc  discussed.  •  L.  L.  Bircumshaw. 

Viscosity  of  solutions  of  cobalt  chloride  con¬ 
taining  hydrochloric  acid.  G.  Matsuo,  S.  Oguri, 
S.  Takeda,  and  B.  Urakawa  (Bull.  Waseda  Coll. 
Eng.,  1929,  9,  1 — 6). — The  difference  between  tho 
viscosity  of  the  solution  and  that  of  a  corresponding 
solution  of  hydrochloric  acid,  when  plotted  against 
tho  concentration  of  the  hydrochloric  acid  solution, 
shows  a  minimum  at  3-lAr-acid  and  a  maximum  at 
(uY-acid.  This  suggests  that  the  cobalt  is  present  as 
[Co(H20)]""  or  [CoClJ"  ions  according  as  the  acid 
concentration  is  low  or  high ;  the  maximum  difference 
in  viscosity  occurs  when  the  ions  arc  present  in  equi- 
molccular  quantities.  Chemical  Abstracts. 

Spectral  properties  of  a  benzoate  as  a  function 
of  the  concentration  of  neutral  salts.  F.  Vles 
and  1ST.  Kyvelos  (Compt.  rend.,  1930,  190,  932 — 
934;  cf.  A.,  1928,  14,  36). — The  methods  previously 
described  are  now  shown  to  apply  to  an  ordinary 
organic  substance,  not  an  indicator,  such  as  sodium 
benzoate,  dissolved  in  fixed  amounts  in  solutions  of 
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potassium  chloride  of  various  concentrations.  The 
absorption  was  determined  for  Xj=256  and  X2= 
273  i'/i,  special  precautions  being  taken  to  avoid  the 
phot oly tie  action  of  the  ultra-violet,  light.  The  curve 
connecting  the  variation  of  the  absorption  ratio  with 
the  concentration  of  the  potassium  chloride  shows 
live  sinuosities  which  are  interpreted  as  indicating 
five  different  states,  of  which  four  are  considered  to 
be  the  dissociated  and  undissoeiated  benzoate,  and 
the  complexes  NaOBz,2KCl  and  NaOBz,3KCl. 

C.  A.  SlLBERRAD. 

Refraction  of  electrolytes.  XIV.  K.  Fajans 
and  H.  Kohner  (Z.  physikal.  Chem.,  1930,  147, 
241 — 262;  cf.  this  vol.,  410). — A  comparison  of  the 
authors’  method  of  determining  the  refraction  of 
electrolytes  with  the  earlier  methods  of  Chenevcau 
and  of  Heydweillcr.  The  latter’s  values  of  the 
absolute  refraction  show  good  agreement  with  those 
of  the  authors,  but  arc  not  considered  to  give  suffici¬ 
ently  accurately  the  variation  of  the  refraction  with 
the  concentration.  The  authors’  improved  weight- 
dilution  method  is  indeed  not  trustworthy  for  dilute 
solutions  below  about  1  or  2 N.  Taking  barium 
chlorate  as  an  example,  it  is  shown  that  the  deter¬ 
mination  of  the  dependence  of  the  refraction  on  the 
concentration  is  affected  mainly  by  the  accuracy  of 
measurement  of  the  relative  concentrations  of  the 
various  solutions.  0.  J.  Walker. 

Refraction  of  electrolytes.  A.  Hantzsch  and 
F.  Durioen  (Z.  physikal.  Chem.,  1930,  147,  263 — 
265), — The  accuracy  of  the  refraction  data  obtained 
by  Fajans  and  Kohner  (ef.  preceding  abstract)  is 
recognised.  The  recently  published  conclusions  (A., 
1928,  834)  must  therefore  be  modified. 

O.  J.  Walker. 

Swelling  pressure  and  osmotic  pressure.  H. 
Hijlshof  (Proc.  K.  Akad.  Wctcnsch.  Amsterdam, 
1930,  33,  165 — 175). — Theoretical.  The  forces  at 
the  two  limiting|surfaces  between  a  liquid  and  solid 
in  contact,  and  the  thermodynamic  potential  of  a 
limiting  surface,  are  discussed.  The  nature  of  swell¬ 
ing  pressure  is  considered  and  the  conclusion  is 
reached  that  osmotic  pressure  is  the  same  as  swelling 
pressure.  Osmotically  active  particles  arc  swelling 
centres  in  the  solvent  medium.  For  proof  of  this  the 
conception  of  the  anisotropy  of  the  pressure,  as  a 
result  of  molecular  attraction,  is  necessary.  The 
relationship  of  swelling  pressure  to  the  properties  of 
Perrin’s  particles  is  discussed,  and  also  the  effect  of 
swelling  pressure  on  diffusion.  M.  S.  Burr. 

Argillaceous  suspensions.  R.  Dubrisay  and 
J.  J.  Trillat  (Rev.  gdn.  Colloid.,  1930,  8,  1 — 9). — 
iSuspensions  of  kaolin  in  pure  water,  dilute  acids,  or 
in  alkali  solutions  more  concentrated  than  A/30 
clarify  rapidly  and  completely  when  kept.  In  alkaline 
solutions  of  concentration  less  than  A7/30  these  sus¬ 
pensions  do  not  settle  completely  and  both  micro¬ 
scopic  and  ultramicroscopie  particles  remain  in  the 
solution.  Analysis  shows  that  some  of  the  alkali  is 
fixed  by  the  suspended  particles.  In  alkaline  solu¬ 
tions  the  volume  of  the  deposit  decreases  at  first 
with  rising  concentration  of  the  alkali,  passes  through 
a  minimum,  and  finally  increases.  This  difference  is 
caused  mainly  by  the  method  of  packing  of  particles 


of  the  precipitate,  for  a  constant  volume  is  obtained 
after  centrifuging.  It  is  suggested  that  either  the 
ultramicroscopie  particles  in  suspension  in  the  feebly 
alkaline  solutions  can  exert  an  osmotic  pressure  which 
tends  to  compress  the  deposit,  or  that  the  particles  of 
small  dimensions  arrange  themselves  in  less  space 
than  the  larger  particles.  The  latter  supposition  is 
supported  by  X-ray  spent  rographic  examination, 
which  also  shows  that  the  fixation  of  alkali  is  not  due 
to  chemical  combination,  but  to  surface  adsorption. 

E.  S.  Hedges. 

Influence  of  electrolytes  on  the  dispersion  of 
clays.  F.  Allam  (Chem.  Erde,  1930,  5,  276— 
318). — The  results  arc  given  of  a  number  of  experi¬ 
ments  on  the  permeability  and  flocculation  of  a 
clay  from  Silesia  with  various  salt  solutions. 

L.  J.  Spencer. 

Sedimetry.  A.  V.  Blom  (Kolloid-Z.,  1930,  51, 
1S6 — 190). — In  a  discussion  on  sedimentation  curves 
and  the  final  volume  of  the  sediment  it  is  shown  that 
these  may  be  of  use  in  characterising  powders. 

E.  S.  Hedges. 

Preparation  of  negative  colloidal  ferric  oxide 
by  hydrolysis  of  Prussian-blue.  F.  Hazel  and 
0.  H.  Sorum  (J.  Amcr.  Chem.  Soc.,  1930,  52,  1337 — 
1340). — Negative  colloidal  ferric  oxide  is  prepared  by 
adding  dropwise,  during  o' hrs.,  1  litre  of  a  suspension 
of  Prussian-blue  (2  g.)  to  boiling  water  (5  litres). 
Hydrolysis  should  start  after  10  drops  have  been 
added.  The  sol  is  kept  for  14  hrs.  and  is  then 
dialysed  at  80 — 90°  for  24  hrs.  The  diameter  of  the 
particles  is  89  (ig.  Flocculation  values  are  given  for 
the  chlorides  of  sodium,  barium,  aluminium,  and 
thallium.  The  hist,  in  high  concentrations,  gives  a 
non-flocculating  zone  whore  the  charge  on  the  sol  is 
positive.  J.  G.  A.  Griffiths. 

Formation  and  particle  structure  of  multi¬ 
coloured  silver  sols.  II.  E.  Wiegel  (Kolloid-Z., 
1930,  51,  112—123;  cf.  A.,  1929,  643).— When  a 
silver  hydrosol  is  added  drop  by  drop  to  hydrogen 
peroxide  the  first  small  amounts  of  silver  dissolve  and 
the  saturation  point  is  indicated  by  a  colour  change 
which  occurs  when  a  slight  excess  of  colloidal  silver 
has  been  added.  Multi-coloured  silver  sols  can  be 
obtained  by  the  addition  of  nuclear  dextrin  silver  so  s 
to  hydrogen  peroxide  and  the  differently  coloured  sols 
are  characterised  by  different  particle  size.  Such  sols 
are  formed  by  the  primary  dissolution  of  some  of 
the  particles  in  the  form  of  silver  peroxide.  When  the 
catalytic  decomposition  of  the  hydrogen  pero.w0 
starts,  this  dissolved  silver  is  precipitated  on  exisW$ 
particles  of  silver  in  the  sol  which  act  as  nuclei.  Y‘e 
size  to  which  the  particles  grow  depends  on  the  relati® 
of  the  number  of  nuclei  to  the  concentration  of  dis¬ 
solved  silver  and  consequently  numerous  sols  o 
different  particle  size  and  colour  may  be  obtained- 
If  a  very  small  quantity  of  the  nuclear  sol  is  a dae  , 
the  particles  grow  so  that  they  can  be  seen  in 
ordinary  microscope.  By  counting  the  number 
particles  in  the  ultra-microscope  and  also  by 
ment  of  sedimentation  velocity  it  was  found  t 
with  increasing  particle  size  the  colour  of  the  sols  n 
transmitted  light  changes  in  the  order  yellow,  re  ■ 
violet,  blue,  greyish-green,  grey,  and  by  renec 
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light,  in  the  order  blue,  green,  olive-vellow,  brownish- 
red.  The  submicroscopie  silver  crystallites  arc  often 
disc-shaped.  E.  S.  Hedges. 

Colloidal  solutions  of  naphthalene.  N.  von 
Weimarn  (Kolloid-Z.,  1930,  51,  100— 104).— Col¬ 
loidal  solutions  of  naphthalene  obtained  formerly  were 
stable  for  only  15  min.,  but  the  stability  can  be 
increased  by  forming  the  colloid  in  a  sugar  solution 
at  low  temperatures.  The  method  consists  in  adding 
rapidly  0-5  c.c.  of  alcoholic  naphthalene  solution 
(about  1%)  to  19-5  c.c.  of  09%  sucrose  solution, 
shaking  well,  and  cooling  at  —80°.  The  mass  sets 
to  a  glass  which  is  stable  for  at  least  24  hrs.  More 
highly  disperse  and  more  stable  systems  are  obtained 
by  heating  the  mixture  in  boiling  water  until  the 
naphthalene  dissolves  and  then  suddenly  chilling  to 
— S0°.  When  warmed,  such  glasses  liquefy  to  a 
naphthalene  sol  which  is  stable  at  the  ordinary  tem¬ 
perature  for  several  hours.  By  similar  methods 
colloidal  solutions  of  papaverine,  camphor,  salol,  and 
benzophenone  have  been  made.  Sols  of  anthracene, 
phenanthrene,  and  anthraquinone  have  been  made 
by  pouring  1  c.c.  of  a  dilute  alcoholic  solution  into  a 
large  volume  of  water  at  the  ordinary  temperature. 
The  anthracene  sols  are  stable  for  some  months. 
Anthracene  and  phenanthrene  form  unidimensional 
colloid  systems,  the  particles  being  lamellae  of  colloid 
thickness,  and  anthraquinone  forms  a  bidimensional 
system  of  needles  of  colloid  thickness. 

E.  S.  Hedges. 

Effect  of  multivalent  hydroxy-compounds  in 
the  synthesis  of  hydrosols.  I.  Multivalent 
alcohols  :  glycerol  and  mannitol.  A.  Dumanski 
and  V.  M.  Simonova  (Kolloid-Z.,  1930,  51,  210— 
220). — The  influence  of  glycerol  and  of  mannitol  on 
the  formation  of  colloidal  ferric  hydroxide  by  the 
action  of  sodium  hydroxide  or  of  ammonia  on 
ferric  chloride  has  been  studied  and  the  results  are 
treated  diagrammatically  as  a  three-component 
phase-rule  system  and  three-dimensional  models 
have  been  constructed.  Electronegative  sols  are 
formed  under  the  pcptising  influence  of  these  sub¬ 
stances  and  the  region  of  stability  of  the  sols  for  a 
constant  amount  of  alkali  is  greater  in  the  mannitol 
system  than  in  the  glycerol  system.  For  a  given 
concentration  of  mannitol  the  region  of  stability  is 
greater  when  sodium  hydroxide  is  the  reagent  than 
when  ammonia  is  used.  The  concentration  of  the 
original  solutions  has  a  great  influence,  the  colloid 
stability  region  increasing  with  concentration.  The 
degree  of  dispersion  of  the  sol  is  highest  when  either 
small  or  very  large  amounts  of  alkali  are  present  and 
may  approximate  to  molecular  dispersity. 

E.  S.  Hedges. 

Formation  of  colloids  by  light.  I.  Copper. 
S.  Horiba  and  S.  Isim  (J.  Phys.  Chem.,  Japan, 
1929,  2,  118 — 131). — Colloidal  cuprous  hydroxide, 
formed  bv  boiling  cuprous  chloride  or  bromide  with 
aqueous  gelatin,  is  photosensitive  in  the  presence  of 
ac'd.  Chemical  Abstracts. 

Effect  of  light  on  some  colloids.  S.  Horiba 
and  H.  Baba  (J.  Phys.  Chem.,  Japan,  1929,  3,  1— 
15). — On  illumination,  arsenious  sulphide  and  Congo- 


red,  but  not  ferric  or  chromic  hydroxide,  exhibit 
increased  osmotic  pressure.  Chemical  Abstracts. 

Variation  of  physico-chemical  properties  in 
the  region  between  colloidally  and  molecularly 
disperse  systems.  III.  Wo.  Ostwald  and  A. 
Qijast  (Kollokl-Z.,  1930,  51,  273—282;  cf.  A.,  1929, 
760,  878). — Previous  measurements  of  the  diffusion 
coefficients  of  a  number  of  dyes  are  recalculated, 
using  a  new  formula.  E.  S.  Hedges. 

Condition  of  sparingly  soluble  substances 
when  formed  in  presence  of  a  gel  ;  silver 
bromide,  silver  iodide,  and  silver  cyanide  in 
gelatin.  A.  C.  Chatterjee  and  J.  M.  Dhar  (J. 
Indian  Chem.  Soc.,  1930,  7,  177—190;  cf.  A.,  1928, 
708). — The  electrical  conductivities  of  silver  bromide, 
iodide,  and  cyanide,  prepared  from  dilute  aqueous 
solutions  (0-00125 — 0-01IV)  in  presence  of  0-5%  of 
gelatin,  have  been  measured  at  20°.  The  results 
indicate  that  the  salts  when  prepared  in  this  way  are 
practically  non-ionised,  and  probably  exist  in  the 
colloidal  state.  Similar  conclusions  follow  from 
the  E.M.F.  of  cells  of  the  type  Ag|0-liY-AgNO3| 
A-KjNTOJsilver  salt  in  gelatin|Ag.  The  statement  by 
Bolam  (Trans.  Faraday  Soc.,  1924,  24,  461)  that  lead 
iodide  in  agar  remains  in  a  supersaturated  condition 
is  criticised,  and  it  is  suggested  that  this  salt  is  not 
completely  ionised  in  such  circumstances. 

J.  R.  I.  Hepburn. 

Electric  moment-  of  the  colloid  particle.  J. 
Errera  (Kolloid-Z.,  1930,  51,  104— 105).— The  elec¬ 
tric  moment  of  the  rod-like  particles  of  vanadium 
pentoxide  in  an  aged  sol  is  calculated  to  be  415  x  10-18. 

E.  S.  Hedges. 

Influence  of  hydrated  colloids  on  depression 
of  f.  p.  H.  R.  Kruyt  and  K.  C.  Winkler  (Z. 
anorg.  Chem.,  1930,  188,  200 — 204). — Gortner’s 
observation,  that  the  depression  of  the  f.  p.  of  solu¬ 
tions  of  sucrose  is  increased  in  the  presence  of  hydrated 
colloids  even  after  the  depression  due  to  the  latter 
has  been  taken  into  account,  has  been  confirmed  by 
experiments  in  which  starch  was  used  as  the  hydrated 
colloid.  When  the  dispersed  starch  is  dehydrated  by 
the  addition  of  tannic  acid  the  Gcrtncr  effect  is  not 
observed.  The  hydration  of  starch  calculated  from 
the  f.-p.  results  is  0-S  :  1  by  weight.  The  difference 
between  this  figure  and  the  much  higher  one  deduced 
from  the  relative  viscosity  according  to  Einstein’s 
equation  is  attributed  to  the  fact  that  in  the  f.-p. 
experiments  only  the  fully  oriented  water  molecules 
forming  the  inner  hydration  layer  are  effective,  whilst 
the  viscosity  is  also  influenced  by  the  more  extensive 
diffuse  layer.  ■  F.  L.  Usher. 

Ultra-violet  Tyndall  cone  of  pure  water.  H. 
Schade  and  H.  Lohfert  (Kolloid-Z.,  1930,  51,  65 — 
71). — The  purest  water,  when  sufficiently  strongly 
illuminated  by  tho  Tyndall  cone,  does  not  appear  to 
be  optically  void  and  the  path  of  the  light  is  recorded 
even  more  clearly  by  a  photographic  film.  The  effect 
can  be  intensified  by  using  a  source  of  ultra-violet 
light  and  condensing  it  through  a  quartz  lens,  when 
the  Tyndall  cone  produced  in  the  purest  water  can 
readily  be  photographed.  There  seems  to  be  no 
doubt  that  the  phenomenon  is  due  to  the  scattering 
of  light  by  the  water  itself  and  not  from  impurities 
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derived  from  the  containing  vessel.  By  repeated  dis¬ 
tillation  of  the  water  a  constant  end-value  for  the 
intensity  of  the  light-cone  is  reached.  The  intensity 
of  the  scattered  light  was  measured  by  means  of  a 
photo-electric  cell  and  was  found  to  increase  as  the 
temperature  is  lowered.  The  rate  of  change  is 
greater  below  20°  than  over  the  range  20 — 90°,  and 
the  temperature  change  is  reversible.  The  addition 
of  minute  quantities  of  pure  electrolytes  diminishes 
the  amount  of  light  scattered.  The  curve  connecting 
the  intensity  of  scattered  ultra-violet  light  with 
temperature  agrees  closely  with  the  viscosity-temper¬ 
ature  curve.  An  explanation  based  on  the  poly¬ 
merisation  of  a  fraction  of  the  water  molecules  to 
large  aggregates  is  suggested.  E.  S.  Hedges. 

Scattering  of  light  in  sols  and  gels.  F.  G. 
Don  nan  and  K.  Krishnamurti  (Coll.  Symp.  Ann., 
1930,  7, 1 — 16). — For  1%  agar  gels  the  light  scattering 
is  more  marked  than  for  the  sol  at  the  same  temper¬ 
ature.  The  effects  of  change  of  concentration  and 
temperature  are  discussed.  Chemical  Abstracts. 

Viscosity  of  dilute  lyophilic  dispersions. 
E.  0.  Kraemer  and  G.  R.  Sears  (J.  Rheology,  1930, 
1,  231 — 239). — The  viscosity  of  solutions  of  cellulose 
nitrato  increases  linearly  with  the  concentration  when 
the  increment  is  less  than  6 — 8%.  These  sols  show 
little  or  no  deviation  from  Poiseuille’s  law.  The 
results  are  discussed  in  reference  to  a  modified  form 
of  Einstein’s  equation,  7j/y)0=l-f  2 -ScK,  where  c  is  the 
concentration  (g./c.c.)  and  V  is  the  “  equivalent 
specific  hydrodynamic  volume.”  Values  of  V  arc 
recorded  for  two  cellulose  nitrates  dispersed  in 
acetone,  ethyl  acetate,  ethylene  glycol  monoethyl 
ether  and  its  acetate.  Whilst  V  is  somewhat  variable, 
the  ratio  of  the  values  qbtained  for  the  two  cellulose 
nitrates  is  nearly  constant  over  the  whole  range  of 
solvents.  T.  H.  Morton. 

Viscosity  of  emulsions.  A.  W.  Porter  (Trans. 
Faraday  Soe.,  1930,  26,  233— 235).— A  more  com¬ 
plete  mathematical  analysis  of  the  results  of  Sibree 
(this  vol.,  290).  Two  possible  equations  are  deduced, 
and  it  is  shown  that  a  simple  power  law,  fractional  or 
otherwise,  is  inadequate  to  represent  the  variation 
of  the  viscosity  for  all  possible  rates  of  shear  (cf. 
Porter  and  Rao,  A.,  1927,  S26).  J.  Grant. 

Systems  soaps-cresol-water.  E.  Angelesco 
and  D.  M.  Popescu  (Kolloid-Z.,  1930,  51,  247— 
257). — Measurements  of  the  viscosity  and  surface 
tension  of  mixtures  of  soap  solutions  of  various  con¬ 
centrations  with  different  amounts  of  o-cresol  have 
been  made,  using  the  Ostwald  viscosimeter  and 
Traube’s  stalagmometer,  and  the  results  are  tabulated 
for  aqueous  solutions  of  the  sodium,  potassium, 
lithium,  and  ammonium  salts  of  stearic,  oleic,  and 
palmitic  acids,  and  also  for  sodium  hydroxide.  The 
solubilities  of  o-cresol  in  sodium  stearate,  oleate, 
palmitate,  and  hydroxide  have  also  been  measured 
for  different  concentrations  of  the  soaps.  Conclusions 
are  reserved  for  a  future  paper.  E.  S.  Hedges. 

Effect  of  non-electrolytes  on  the  precipitation 
of  thorium  hydroxide  from  its  salt  solution  in 
presence  of  alkali.  A.  M.  Patel  and  B.  N.  Desai 
(J.  Indian  Chem.  Soe.,  1930,  7,  161— 166).— The 


inhibition  by  sucrose  and  by  glycerol  of  the  pre¬ 
cipitation  of  thorium  hydroxide,  prepared  from 
sodium  hydroxido  and  thorium  nitrate  at  low  con¬ 
centrations  (0-0003 — 0-0018  molal),  has  been  studied. 
The  limiting  concentrations  of  sucrose  or  of  glycerol 
required  to  prevent  precipitation,  using  excess  of 
sodium  hydi'oxide,  were  found  to  increase  with  the 
initial  concentration  of  the  metal  ion,  and  to  decrease 
cither  with  increase  in  dilution  or  with  increase  in 
the  concentration  of  sodium  hydroxide. 

J.  R.  I.  Hepburn. 

Coagulation  of  mastic  sol.  R.  Ishiwara 
(Hokkaido  J.  Med.,  1929, 7, 284— 286).— The  threshold 
values  of  precipitation  with  potassium  sulphate, 
ferricyanidc,  or  ferrocyanide,  or  silver  nitrate,  but 
not  with  potassium  chloride,  vary  with  the  concen¬ 
tration  of  colloid.  Chemical  Abstracts. 

Mechanism  of  coagulation  of  colloids  by 
electrolytes.  Y.  Kawamura  (Hokkaido  J.  Med., 
1929,  7,  287 — 296). — The  threshold  values  for  the 
coagulation  of  ethyl-alcoholic  sols  of  Prussian-blue 
and  of  copper  ferrocyanide  are  decreased  in  presence 
of  potassium,  magnesium,  or  hydrogen  chloride,  but 
not  in  presence  of  silver  nitrate  or  ferric  chloride, 
when  the  sol  is  diluted  with  ethyl  alcohol.  The 
former  electrolytes  are  assumed  to  alter  the  medium, 
and  the  latter  only  to  discharge  the  colloids. 

Chemical  Abstracts. 

So-called  “  slow  ”  coagulation.  H.  R.  Kruyt 
[with  E.  F.  de  Haan]  (Kolloid-Z.,  1930, 51,  61—65).— 
The  process  of  coagulation  is  discussed  on  the  view 
that  the  electrical  charges  are  not  evenly  distributed 
over  the  total  surface  of  the  particle,  but  are  confined 
to  certain  localities.  In  flocculation,  the  particles 
adhere  at  places  which  are  unprotected  by  the  charge. 
Protected  places  then  form  on  the  outside  of  the 
growing  particles,  so  that  the  probability  of  adhesion 
gradually  lessens  throughout  the  course  of  the  coagul¬ 
ation.  Experiments  on  the  slow  coagulation  of  sols 
of  selenium  and  of  silver  iodide  by  very  dilute  barium 
chloride  solutions  show  that  the  cataplioretic  migration 
velocity  steadily  increases  during  the  process  in 
accordance  with  the  decrease  in  coagulation  rate. 
Such  an  increase  in  migration  velocity  was  not 
observed  in  the  exceedingly  slow  coagulation  of  silver 
iodide  sols  in  the  absence  of  added  electrolytes. 

E.  S.  Hedges. 

Flocculation  produced  on  mixing  two  colloidal 
solutions  of  the  same  nature,  but  having 
oppositely  charged  particles.  A.  Boutario  and 
(Mlle.)  G.  Perreau  (Compt.  rend.,  1930,  190,  868-- 
S70). — The  limits  of  the  zone  of  flocculation  which 
are  observed  when  a  positive  ferric  hydroxide  sol  is 
mixed  with  a  similar  sol  having  the  same  concentration 
of  Fe203,  but  rendered  negative  by  the  addition  of 
sodium  phosphate  or  citrate  solution,  are  determined 
by  the  concentration  of  phosphate  (or  citrate)  m 
the  final  mixture.  Two  zones  of  flocculation  were 
obtained  when  sodium  phosphate  solution  alone  was 
added  in  increasing  quantities  to  the  positive  sol. 

Effect  of  temperature  on  the  stability  of  copper 
colloidal  solutions.  B.  R.  Deacon  (J.  Physical 
Chem.,  1930,  34,  1105—1112;  cf.  A.,  1928,  476).— 
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Previous  results  have  been  confirmed  by  a  more 
extended  investigation.  Kruyt’s  conception  of  the 
mechanism  of  coagulation  is  supported.  For  each 
copper  colloid  there  is  a  certain  temperature  below 
which  it  remains  stable  for  an  indefinite  time. 

L.  S.  Theobald. 

Influence  of  hydrolysis  temperature  on  some 
properties  of  colloidal  ferric  oxide.  I.  Particle 
size.  G.H.  AYBESandC.H.SoBUM  (J.  Physical  Chem., 
1930,  34,  875 — 884). — Ferric  oxide  sols  have  been 
prepared  by  the  hydrolysis  of  ferric  chloride  solutions 
in  an  autoclave  at  temperatures  between  100°  and 
145°.  The  particle  size,  determined  by  direct  counts, 
varied  between  52  and  76  pp,  with  a  mean  size  of 
60  gg,  and  is  independent  of  the  temperature  of 
preparation  and  of  concentration  (0-5 — 41/ -ferric 
chloride).  L.  S.  Theobald. 

Influence  of  physical  state  of  a  soap  solution 
on  the  rate  of  saponification  of  triglycerides  and 
the  differing  degrees  of  emulsification  for 
neighbouring  triglycerides.  J,  W.  McBain  and 
Y.  Kawakami  (J.  Physical  Chem.,  1930,  34,  580 — 
592).— A  study  of  the  rate  of  saponification  of  an 
homologous  series  of  triglycerides  shows  that  neigh¬ 
bouring  members  of  a  series  exhibit  different  degrees 
of  emulsification  under  the  same  conditions,  thus 
revealing  a  highly  specific  effect  of  the  length  of  long 
hydrocarbon  chains.  The  emulsifying  power  of 
ordinary  soap  solutions  on  addition  of  sodium  chloride 
passes  through  a  maximum,  as  does  the  viscosity. 
The  rate  of  saponification  of  coconut  oil  at  90°  in 
the  presence  of  fixed  amounts  of  sodium  palmitate  and 
hydroxide  and  increasing  amounts  of  sodium  chloride 
has  been  measured  and  it  is  shown  that  the  best 
emulsifying  agent  is  neat  soap  in  the  presence  of  the 
maximum  amount  of  sodium  chloride  which  can  be 
added  without  graining  the  soap. 

L.  S.  Theobald. 

Influence  of  ageing  on  inorganic  hydrophile 
colloids,  cells,  and  colloids  in  the  animal  body. 
N.  R.  Dhab  (J.  Physical  Chem.,  1930,  34,  549 — 
553).— Theoretical.  L.  S.  Theobald. 

Structure  of  gelatin  gels  from  studies  of 
diffusion.  L.  Fbiedman  and  E.  O.  Kbaemeb  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1295— 1304).— The  rates 
'Of  diffusion  at  5°  of  carbamide,  glycerol,  sucrose,  and 
lactose  from  their  aqueous  solutions  into  2—30% 
pure  aqueous  gelatin  gels  and  of  these  substances  from 
the  gels  to  water  have  been  computed  from  rcfracto- 
metric  data.  The  diffusion  constants  decrease 
linearly  with  increasing  concentration  of  gelatin,'  but 
at  concentrations  corresponding  with  zero  diffusion 
(by  extrapolation)  some  diffusion  occurs.  From  the 
two-phase  solid-liquid  theory,  a  relation  between 
diffusion  constant  and  pore  radius  is  developed.  Gels 
containing  5,  10,  and  15%  of  gelatin  have  pore  radii 
of  4-7 — 5-7,  1-4 — 1-7,  and  0'5 — 1-0  pp,  respectively. 

J.  G.  A.  Gbiffiths. 

Structure  of  agar  gels  from  studies  of  diffu¬ 
sion.  L.  Fbiedman  (J.  Amer.  Chem.  Soc.,  1930, 
52,  1311 — 1314). — The  diffusion  constants  in  0-8— 
b'0%  agar  gels  have  been  determined  for  eight  non¬ 
electrolytes.  The  constant  decreases  linearly  with 
increasing  concentration  of  the  gel.  Foreign  sub¬ 


stances  produce  marked  specific  effects ;  glycerol, 
trimethylene  glycol,  and  sucrose  greatly  increase  the 
rates  of  diffusion.  Tho  radii  of  the  pores  in  2%  and 
5%  agar  gels  are  2-9  and  0-74  pp,  respectively. 

J.  G.  A.  Gbiffiths. 

Diffusion  of  non-electrolytes  in  gelatin  gels. 
L.  Fbiedman  (J.  Amer.  Chem.  Soc.,  1930,  52,  1305 — 
1310). — The  diffusion  constants  of  1 1  non-electrolytes 
(il/=32 — 342)  have  been  determined  in  3-8%  and 
5%  gelatin  gels,  and  bear  an  approximately''  linear 
relation  to  1  /-y/ilf.  In  general,  tho  velocity  of  diffusion 
is  increased  by  lowering  the  temperature  of  setting. 
Non-electrolytes  in  the  gel  have  specific  effects  on  the 
diffusion  constant ;  sucrose  causes  a  largo  increase  and 
methyl  alcohol  produces  a  marked  decrease. 

J.  G.  A.  Gbiffiths. 

Camphorylphenylthiosemicarbazide  gel.  E. 
Hatschek  (Kolloid-Z.,  1930, 51,44 — 49). — Camphoryl- 
phenylthioscniicarbazide  dissolves  readily  at  the 
ordinary  temperature  in  hexane,  benzene,  acetone, 
and  benzyl  alcohol,  the  solubility  rising  with  increas¬ 
ing  temperature.  On  cooling,  the  substance  crystall¬ 
ises  without  formation  of  a  gel.  Gels  are  formed 
when  hot  solutions  of  the  substance  in  toluene  or  in 
carbon  tetrachloride  arc  allowed  to  cool,  whether 
rapidly  or  slowly.  Gels  containing  up  to  2%  of  the 
compound  are  clear,  but  at  higher  concentrations  the 
excess  crystallises  in  tho  gel.  Such  gels  in  contact 
with  the  crystalline  phase  are  stable  for  months. 
When  solutions  in  benzene,  toluene,  or  carbon 
tetrachloride  are  diluted  with  a  non-solvent  hydro¬ 
carbon  (such  as  petroleum)  unstable  gels  are  formed, 
which  eventually  break  up  into  macroscopic  crystals. 
Gel  formation  in  petroleum  is  still  observable  at  a 
concentration  of  0-2%  The  mechanism  of  gel 
formation  in  these  systems  is  discussed. 

E.  S.  Hedges. 

Isoelectric  point  of  gelatin  in  relation  to 
minimum  physical  properties  of  gelatin.  J.  M. 
Jotilin  (J.  Biol.  Chem.,  1930,  86,  231—243).— 
Between  pn  5-26  and  4-68  the  viscosity  of  gelatin  is 
increased  by  the  presence  of  jV/32-sodium  chloride; 
outside  this  range  it  is  depressed,  whilst  at  the  two 
points  mentioned  it  is  not  affected  by  tho  salt.  These 
two  points  therefore  both  represent  apparent  iso¬ 
electric  points  of  the  gelatin.  The  alkaline  portion 
of  the  titration  curve  of  gelatin  is  shifted  to  the  acid 
side  in  presence  of  sodium  chloride,  whilst  the  acid 
portion  is  inconsistently  affected;  curves  (showing 
many  inflexions)  are  given  for  the  effects  of  varying 
concentrations  of  sodium  chloride  on  the  viscosity 
and  pa  of  gelatin  solutions.  Tho  minimum  values 
shown  by  certain  properties  of  gelatin  solutions  are 
regarded  as  appertaining  to  pure  gelatin,  for  which 
p„=4-95,  and  not  to  isoelectric  gelatin.  Assuming  the 
existence  of  associated  gelatin  molecules  between  the 
two  apparent  isoelectric  points,  part  of  the  effect  of 
neutral  salts  may  be  explained  by  their  compensation 
of  the  charges  existing  on  ionised  gelatin ;  in  the 
absence  of  salt  these  charges  tend  to  compensate  one 
another  intermolecularly.  C.  R.  Habington. 

Behaviour  of  certain  lyophilic  colloids  in 
licpiid  ammonia.  R.  Taft  (Trans.  Kansas  Acad. 
Sci.,  1929,  32,  38 — 41). — Gelatin,  glue,  and  albumin 
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swell  slightly,  starch  yields  a  thick  paste,  glutenin 
disperses  fairly  readily,  whilst  pectin,  cellulose 
acetate  and  penta-  and  tetra-nitrates,  gliadin,  rosin, 
dextrin,  gamboge,  Congo-red,  and  benzopurpurin 
disperse  readily.  Rubber,  soaps,  agar,  silk,  gum 
tragacanth,  gum  arabic,  commercial  sodium  silicate, 
cotton  cellulose,  and  filter-paper  do  not  disperse. 
Evidence  of  the  existence  of  a  lyotropic  series  in 
liquid  ammonia  is  adduced. 

Chemical  Abstracts. 

Theory  of  equilibrium  distribution  of  ions  in 
a  gel  system  with  variable  distribution  of 
micelles.  E.  G.  Donnah  (Kolloid-Z.,  1930,  51, 
24 — 27). — Theoretical.  An  application  of  the  theory 
of  membrane  equilibrium  to  gel  systems  characterised 
by  variable  distribution  of  micelles. 

E.  S.  Hedges. 

Heat  of  swelling  of  raw  caoutchouc.  L.  Hock 
(Kolloid-Z.,  1930,  51,  190— 191).— Polemical  (cf. 
Stamberger  and  Blow,  this  vol.,  541). 

E.  S.  Hedges. 

Colloid-chemical  colour  changes  in  organic 
dyes.  Wo.  Ostwald  and  H.  Rudolph  (Kolloid- 
chem.  Beih.,  1930,  30,  416 — 473). — The  colour 
changes  of  dyes  on  addition  of  neutral  salts  has  been 
studied  especially  for  Erika  B,  sulphonecyanine,  and 
Congorubin.  Erika  and  Congorubin  change  to  a  bluish- 
violet  colour  on  addition  of  almost  any  neutral  salt 
and  the  change  was  followed  kinetically  in  relation  to 
the  influence  of  the  concentration  of  the  neutral  salt 
and  of  the  dye.  The  resulting  curves  resemble 
those  for  the  acid  coagulation  of  a  negative  hydrosol ; 
further,  the  Hardy-Schulze  rule  is  observed  in  respect 
of  the  cations  of  the  salts,  the  velocity  of  the  colour 
change  being  far  greater  for  bivalent  than  for 
univalent  cations.  Multivalent  cations  of  easily 
hydrolysable  salts  liberate  the  free  acid  of  the  dye 
and  interfere  with  the  colour  change.  The  absorption 
spectra  of  these  two  dyes  are  very  similar,  both  in  the 
pure  state  and  in  the  technical  form  (containing  salts) ; 
the  absorption  is  weakened  by  purification.  By  the 
addition  of  salts  of  univalent  cations  an  absorption 
curve  with  two  peaks  is  obtained,  in  accordance  with 
the  mixed  colour  violet ;  after  the  addition  of  salts  of 
bivalent  cations  the  colour  change  is  to  an  intense 
blue  and  the  absorption  curve  has  only  one  peak.  The 
tendency  for  these  colour  changes  to  occur  in  Congo¬ 
rubin  is  reduced  by  treatment  with  alcohol  or  by 
ageing.  Sulphonecyanine  changes  from  bluish-violet 
to  red  on  addition  of  neutral  salts  or  alkalis.  Acid 
salts  liberate  the  free  acid .  The  solutions  are  optically 
empty  both  before  and  after  the  colour  change.  Bi¬ 
valent  cations  or  high  concentrations  of  univalent 
cations  coagulate  the  dye,  but  this  is  sharply  dis¬ 
tinguished  from  the  oolour  change.  The  colour 
change  may  also  be  brought  about  reversibly  by 
raising  the  temperature.  Contrary  to  that  with  other 
dyes  examined,  the  absorption  increases  in  intensity 
with  purification  of  the  dye  in  aqueous  solution,  but 
the  alcoholic  solution  is  not  affected  thereby.  No 
essential  difference  is  to  be  observed  in  the  effects  of 
salts  of  uni-  and  bi-valcnt  cations,  but  there  is  a 
general  weakening  of  the  absorption  spectrum  and  a 
displacement  of  the  position  of  the  absorption 
maximum  towards  the  shorter  wave-lengths.  By. 


addition  of  acids  the  absorption  maximum  is  first 
displaced  in  the  direction  of  greater  wave-length  and 
later  in  the  opposite  direction;  the  accompanying 
colour  changes  are  violet — >blue — >-  red .  The  colour 
change  of  Erika  and  of  Congorubin  is  due  to  a  diminu¬ 
tion  of  the  degree  of  dispersion  of  the  sol.  On  the 
other  hand,  the  colour  change  with  sulphonecyanine 
is  probably  due  to  a  peptisation  or  dissolution  effect 
of  the  neutral  salt.  E.  S.  Hedges. 

Physico-chemical  study  of  proteins.  T.  Sirrro 
(Hokkaido  J.  Med.,  1929,  7,  1S7— 215).— The  pn  of  a 
gelatin  solution  containing  different  amounts  of 
hydrochloric  acid  has  been  determined.  For  gelatin 
as  an  acid,  /v  =  10-3-8  and  the  maximum  viscosity  is 
at  pa  2-9 — 3-0.  The  average  mol.  wt.  of  gelatin  is 
1553.  Chemical  Abstracts. 

Ultracentrifugal  dispersity  determinations 
with  protein  solutions.  T.  Svedberg  (Kolloid-Z., 
1930,  51,  10 — 23). — Proteins  have  resisted  colloid- 
chemical  investigations,  not  only  because  of  their 
unfavourable  optical  properties,  but  also  because 
sedimentation  methods  of  investigation  have  been 
difficult  on  account  of  the  high  dispersity  and  low 
density  of  the  material.  Refined  centrifugal  methods, 
using  high  speeds  of  revolution,  have  been  applied  to 
this  problem,  especially  to  the  determination  of  the 
distribution  of  particle  size.  The  methods  of  experi¬ 
mentation  and  the  theory  involved  are  discussed  in 
some  detail.  Milk  can  be  studied  in  the  ultracentri¬ 
fuge  by  measurement  of  the  light  absorption ;  the 
casein  is  contained  as  a  polydisperse  system  of  re¬ 
latively  low  degree  of  dispersion,  the  absorption  of 
light  varying  greatly  with  the  particle  size.  The 
particles  range  between  10  and  70  g[z.  With  hajmo- 
globin  the  sedimentation  in  the  ultracentrifuge  is  very 
little  and  particle  size  determinations  gave  the 
unexpected  result  that  the  system  is  monqdispcrse,  the 
particleshaving  a  mol.  wt.  of  68,000  and  thus  contain¬ 
ing  4  iron  atoms  to  the  molecule.  Experiments  with 
serum-globulin  point  to  a  mol.  wt.  of  103,800  and  for 
purified  egg-albumin  34,400.  The  hannocyanin  of  the 
snail  is  found  to  give  a  monodisperse  system  although 
the  mol.  wt.  is  about  5,000,000.  The  mol.  wt. 
indicated  for  serum-albumin  is  67,500;  this  does  not 
agree  with  Sorensen’s  value  of  45,000,  but  it  is  pointed 
out  that  in  osmotic  methods  of  determination  the* 
materials  often  suffer  chemical  degradation.  Gelatin 
is  an  example  of  a  polydisperse  protein  system,  the 
particle  weight  varying  between  10,000  and  70,000. 
The  centrifugal  method  is  fiu-ther  useful  in  following 
the  change  of  mol.  wt.  with  the  hydrogen-ion  con¬ 
centration  of  the  medium.  The  haemocyanin  of  the 
snail  is  stable  between  pH  7-3  and  4-3,  but  outside  this 
region  the  mol.  wt.  falls  from  5,000,000  to  100,000. 
The  monodisperse  proteins  include  egg-albumin, 
Bence-Jones  protein,  haemoglobin,  serum-albumin, 
serum  globulin,  amandin,  edestin,  excelsin,  legumin, 
C-phycocyan,  R-phycocyan,  R-phycoerythrin, 
H-hannocyanin,  L-hannocyanin,  and  the  polydisperse 
proteins  include  euglobulin,  fibrinogen,  gelatin, 
gliadin,  globin,  glutenin,  histone,  casein,  lactalbuimn, 
legumelin,  leucosin,  muscle-globulin,  ovoglobulin,  and 
pseudoglobulin.  Members  of  the  latter  class  are 
unstable  and  their  dispersity  changes  with  time.  A 
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table  is  given  showing  the  mol.  wt.,  sedimentation 
constant,  molecular  friction  coefficient,  dissymmetry 
number,  and  molecular  radius  of  the  monodisperse 
proteins  in  the  isoelectric  state  and  it  is  found  that  these 
can  be  grouped  into  two  classes,  having  mol.  wts.  of 
35,000 — 210,000  and  of  several  millions,  respectively. 
The  hoemocyanins  form  the  latter  class.  The  first 
class  can  be  divided  into  4  groups,  the  mol.  wts'.  of 
which  are  respectively  approximately  1,  2,  3,  and 
Gx  34,500.  This  regularity  cannot  be  explained  at 
present,  but  a  simple  aggregation  hypothesis  is  ruled 
out.  When  the  more  complex  proteins  are  degraded 
chemically  they  break  up  into  particles  of  mol.  wt. 
34,500  or  a  small  multiple  of  that  value.  The 
coefficient  of  light  absorption  and  the  isoelectric 
point  are  specific  for  the  different  proteins,  the  latter 
being  particularly  characteristic,  but  the  specific 
volume  at  20°  has  throughout  practically  the  same 
value  of  0-747.  E.  S.  Hedges. 

Electrochemical  constitutive  relations  of 
proteins  and  dyes.  W.  Pauli  (Kolloid-Z.,  1930, 
51,  27 — 30). — Some  unexpected  similarities  between 
proteins  and  sulpho-dycs  arc  pointed  out.  Aqueous 
solutions  of  proteins  arc  coagulated  by  heat  and  by 
addition  of  alcohol ;  Congo-red  and  Congorubin 
undergo  a  colour  change  under  the  same  treatment. 
The  constitutions  of  the  blue  and  red  forms  of  these 
dyes  are  discussed  and  it  is  shown  that  both  these  and 
tfie  proteins  are  characterised  by  the  formation  of 
“Zwitter-ions.”  E.  S.  Hedges. 

Highly -polymerised  compounds.  Viscosity 
measurements  on  molecular  colloids.  H. 
Staudinger  (Kolloid-Z.,  1930,  51,  71 — S9).— A 
review  of  work  on  ..the  polymerisation  of  organic 
products,  the  study  of  the  constitution  of  natural 
complex  organic  colloids  by  observations  on  the  pro¬ 
perties  of  artificial  polymerisation  products  such  as 
polystyrene,  polyhydrox  ymethylene,  polyvinyl  acetate, 
etc.,  the  relations  between  viscosity  and  mol.  wt., 
the  dependence  of  viscosity  on  concentration, 
quantitative  relations  between  the  mol.  wt.  and 
viscosity-concentration  curves,  variation  of  viscosity 
with  temperature,  and  deviations  from  the  Hagen- 
Poiseuillc  law.  E.  S.  Hedges. 

Swelling  phenomena  in  cellulose  fibres.  K. 
Hess,  C.  Trogus,  N.  Ljubitsch,  and  L.  Akim 
(Kolloid-Z.,  1930,  51,  89— 96).— The  swelling  of 
cellulose  in  a  mixture  of  cuprammonium  hydroxide 
and  sodium  hydroxide  is  considerably  greater  than  in 
sodium  hydroxide  alone.  Microscopic  measurements 
on  single  ramie  fibres  showed  an  increase  in  the  thick¬ 
ness  of  the  fibre  amounting  to  18  times  the  original 
thickness,  accompanied  by  a  shortening  of  the  long 
axis  to  one  third  or  one  quarter  of  the  original  length. 
These  changes  are  connected  with  the  spiral  formation 
of  the  structural  units  of  the  thread.  Similar  experi¬ 
ments  were  carried  out  on  the  swelling  of  the  p-toluene- 
sulphonic  ester  of  ramie.  Trinitroramie  does  not 
swell  perceptibly  in  methyl  alcohol,  but  does  so  in 
cyclohexanone,  and  particularly  in  mixtures  of  acetone 
and  cyclohexanone  or  acetone  and  camphor. 

E.  S.  Hedges. 

Influence  of  hydrogen-ion  concentration  on 
me  coagulation  of  hydrosols  of  Prussian-blue. 


K,  A.  Kugel  (Kolloid-Z.,  1930,  51,  240—247).— 
The  coagulation  of  dialysed  sols  of  Prussian-blue  by 
hydrochloric  acid  and  by  sulphuric  acid  at  different 
concentrations  has  been  studied,  the  hydrogen-ion 
concentration  of  the  solutions  being  measured.  The 
curves  obtained  for  the  two  acids  are  similar,  but 
equal  hydrogen-ion  concentration  does  not  correspond 
with  equal  coagulating  power.  The  amount  of 
adsorption  of  hydrogen  ions  from  different  concentra¬ 
tions  of  the  acids  was  also  determined  and  the  curves 
for  hydrochloric  and  sulphuric  acids  were  again 
similar,  but  the  amount  adsorbed  was  not  determined 
by  the  hydrogen-ion  concentration  alone. 

E.  S.  Hedges. 

Hydrogen[-ion]  activity  in  dispersions  and 
colloid  disperse  systems.  H.  Pallmann  (Kol- 
loidchem.  Beih.,  1930,  30,  334 — -105). — Determin¬ 
ations  of  the  hydrogen-ion  concentrations  of  suspen¬ 
sions  have  been  made  by  the  clcctropotentio- 
mctric  method  and  by  measurement  of  the  rate  of 
inversion  of  sucrose.  Suspensions  in  acid  systems 
have  a  stronger  acid  reaction  than  the  dispersion 
medium,  and  in  alkaline  systems  the  suspension  is 
more  alkaline  than  the  disperse  phase.  There  is  a 
simple  linear  relation  between  the  apparent  hydrogen- 
ion  concentration,  Gln ,  of  an  acid  disperse  system  of 
medium  concentration  and  the  concentration  x  of 
disperse  phase,  which  is  expressed  by  the  formula 
G1/i=C°/,-\-Kx,  where  G°n  is  the  hydrogen-ion  con¬ 
centration  of  the  dispersion  medium  and  K  is  a 
constant.  A  similar  relation  holds  for  the  hydroxyl- 
ion  concentration  of  alkaline  disperse  systems.  At 
higher  concentrations  of  the  disperse  phase  the  Oljj/x 
curve  falls  towards  the  x  axis.  The  acidity  of  the 
dispersion  medium  remains  constant  and  is  indepen¬ 
dent  of  the  amount  of  the  disperse  phase.  The 
difference  between  the  acidity  of  the  suspension  and 
that  of  the  dispersion  medium  is  ascribed  to  adsorp¬ 
tion  of  hydrogen  ions,  and  for  a  given  weight  of 
disperse  phase  the  “  suspension  effect  ”  increases  with 
the  degree  of  dispersion.  Hydrogen  ions  adsorbed 
on  clay  particles  exert  only  half  their  usual  activity. 
Although  good  agreement  was  obtained  between  the 
measurements  made  bjrthe  electrometric  (GlItf)  and  the 
inversometric  (GlfJi)  methods,  in  coagulated  systems 
the  ratio  CSWC1//;  falls  because  the  hydrogen  ions 
adsorbed  on  the  inner  surfaces  of  conglomerate 
particles  are  active  in  the  inversion  process;  the 
ratio  is  not  affected  by  the  size  of  the  particles. 
Exchange  adsorption  of  the  anions  is  exhibited  by 
positively-charged  micelles  and  of  cations  by  negative 
micelles,  and  hydrogen-ion  exchange  can  be  observed 
in  most  negatively-charged  systems.  Hydroxyl-ion 
exchange  is  less  usual,  but  occurs  in  some  positive 
micelles.  The  formation  of  the  double  layer  is  dis¬ 
cussed  and  the  micelle  is  regarded  as  composed  of 
three  parts,  an  ultramicron  surrounded  by  an  intimate 
ionic  layer  and  this  in  its  turn  by  an  outer  diffuse 
swarm  of  ions.  Both  of  these  ionic  layers  are  assumed 
to  be  completely  dissociated,  but  their  activity  is 
diminished  by  intcrionic  forces  and  the  attractive 
force  of  the  lattice  of  the  micelle.  In  general,  the 
hydrogen-ion  activity  of  a  disperse  system  (a,)  is 
the  sum  of  the  mean  hydrogen-ion  activities  of  the 
disperse  phase  («j)  and  that  of  the  dispersion  medium 
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(a0).  Tho  relation  between  the  concentration  of  the 
suspension  and  the  mean  hydrogen-ion  activity  of  the 
disperse  system  is  given  by  the  equation  at— 
a0-]-n  .  IIjF'!,,  where  Hd  is  the  mean  hydrogen-ion  con¬ 
centration  of  the  micelles,  F"„  the  mean  activity 
coefficient  of  these  hydrogen  ions,  and  n  the  number 
of  micelles  in  unit  volume.  The  Ft  value  is  nearly 
constant  for  small  concentrations  of  suspension  and 
tho  hydrogen-ion  activity  is  proportional  to  the 
concentration.  At  higher  concentrations  tho  F,‘, 
value  decreases  under  the  action  of  intcrmicellar  forces 
and  the  atlx  curve  falls  towards  the  x  axis.  Exchange 
adsorption  of  ions  seems  to  be  concerned  only  with 
tho  outer  ionic  layer  and  is  tho  stronger  the  greater 
is  the  lowering  of  potential  of  the  particles  by  the 
incoming  ions.  E.  S.  Hedges. 

Hydrogen  and  hydroxyl  ions  in  the  ion- 
swarms  surrounding  suspended  particles  and 
dispersed  ultramicrons.  G.  Wiegner  (Kolloid- 
Z.,  1930,  51,  49 — 60). — The  micelle  is  regarded  as  an 
ultramicron  surrounded  by  an  intimate  ionic  layer 
which  in  its  turn  is  encompassed  by  a  looser  “  swarm  ” 
of  ions.  When  hydrogen  ions  form  part  of  a  micelle 
or  suspended  particle,  whether  in  the  inner  layer  or 
the  outer  swarm,  the  hydrogen-ion  concentration  of 
the  colloid  system  or  suspension  is  greater  than  that  of 
the  dispersion  medium.  This  difference  is  termed  the 
“  suspension  or  dispersion  effect”  and  can  be  measured 
either  clcctropotentiometrically  or  by  the  rate  of 
inversion  of  sucrose;  it  is  especially  noticeable  in 
clay  suspensions.  The  hydrogen-ion  concentration 
of  the  dispersion  medium  from  which  the  particles 
have  been  removed  is  constant  and  independent  of  the 
concentration  of  tho  suspension.  Similar  relations 
hold  throughout  for  hydroxyl-ion  concentrations  in 
alkaline  suspensions.  The  apparent  increase  in 
hydrogen-  or  hydroxyl-ion  concentration  is  pro¬ 
portional  to  the  number  of  particles,  except  for  high 
values  of  the  latter.  With  spherical  or  disc-like 
particles,  whether  largo  or  small,  the  suspension  effect 
is  tho  same  whether  measured  electrometrically  or  by 
sucrose  inversion,  but  the  latter  method  gives  a  liighcr 
value  when  the  particles  in  suspension  are  secondary 
aggregates.  Observations  on  exchango  adsorption 
of  ions  are  recorded.  In  tho  study  of  soils,  a  system 
is  not  completely  characterised  by  hydrogen-ion 
concentration  measurements  made  on  the  dispersion 
medium  or  the  suspension  alone,  but  the  increase  duo 
to  the  presence  of  the  disperse  phase  is  the  important 
factor.  E.  S.  Hedges. 

Problems  of  present-day  colloid  chemistry. 
IV.  Constitution  of  the  double  layer  during 
peptisation.  H.  R.  Kruyt  (Chem.  Wcekblad, 
1930,  27,  114— 116).— The  manner  in  which  the 
electrical  double  layer  is  built  up  during  the  process 
of  peptisation  is  discussed.  H.  F.  Gillbe. 

Solvated  colloids.  M.  II.  Fischer  and  M.  0. 
Hooker  (Kolloid-Z.,  1930,  51,  39 — 44). — The  import¬ 
ance  of  electrical  phenomena  in  determining  the 
stability  and  other  properties  of  colloids  is  considered 
to  be  over-estimated  and  emphasis  is  laid  on  the 
solvation  of  the  colloid  particles.  The  solvated  typo 
of  colloid  is  described  as  having  a  considerable 


solubility  for  its  own  dispersion  medium  and  differs 
in  this  respect  from  the  suspensoid  type.  Soaps  of 
the  heavy  metals  were  prepared  by  double  decom¬ 
position  with  the  potassium  soaps.  Such  soaps  in 
various  organic  media  give  stable,  clear  gels.  The 
formation  of  gels  is  especially  marked  in  the  case  of 
aluminium  and  magnesium  soaps  and  the  best  liquid 
media  arc  benzene,  toluene,  xylene,  chloroform,  carbon 
tetrachloride,  ethylene  dichloride,  hexane,  heptane, 
and  decane.  Pentane,  aniline,  pyridine,  cresol, 
o-toluidine,  and  benzyl  benzoate  are  unsatisfactory. 
Cadmium  stearate  in  toluene  gives  a  clear  solution  at 
100°,  and  on  cooling  to  60°  forms  a  dense  white  gel. 
When  cooled  further  to  6°  crystallisation  takes  place 
and  a  liquid  phase  is  exuded.  The  process  is  roversiblo 
and  occurs  also  in  the  system  strontium  stearate- 
toluene,  and  with  solutions  of  aluminium  stearate  in 
benzene,  pyridine,  or  ethylene  dichloride.  It  is 
suggested  that  the  gel  is  a  ■  very  viscous  liquid- 
liquid  system  and  that  on  further  cooling  it  changes  to 
a  less  viscous  solid-liquid  system. 

E.  S.  Hedges. 

Charge  of  colloid  particles  and  their  influencing 
[factors].  A.  Lottermoser  and  W.  Riedel  (Kol¬ 
loid-Z.,  1930,  51,  30 — 39). — The  difference  between 
electrolytic  and  elcctrokinetic  potential  is  emphasised. 
The  electrokinetic  potential  of  positively-charged  sols 
of  chromium  is  reduced  by  dilution  to  zero,  and 
by  further  dilution  the  particles  become  negatively 
charged.  This  cannot  be  explained  by  replacement 
of  adsorbed  hydrogen  ions  by  hydroxyl  ions,  for 
measurements  of  hydrogen-ion  concentration  show 
that  the  sol  does  not  become  alkaline  on  dilution. 
The  original  positive  charge  is  due  to  adsorption  of 
various  cations,  but  with  progressive  dilution  these 
are  gradually  desorbed  and  the  particles  acquire  their 
natural  negative  charge,  which  they  preserve  in  con¬ 
tact  with  a  liquid  of  higher  dielectric  constant  (water). 
The  ultimate  value  of  the  negative  charge  acquired 
by  this  means  is  designated  the  “  specific  potential  ” 
(Eigenpotential).  At  the  isoelectric  point  the  specific 
potential  and  the  positive  potential  due  to  adsorbed 
cations  are  balanced.  Similar  phenomena  were 
observed  in  sols  of  ferric  oxide,  alumina,  and  thorium 
oxide.  A  method  for  measuring  the  specific  potential 
is  described.  The  influence  of  various  kinds  of  anions 
on  the  positively-charged  sol  was  examined  electro- 
kinetically.  The  originally  adsorbed  cations  are 
neutralised  by  multivalent  anions  until  the  specific 
potential  is  reached  and  at  higher  concentrations 
further  adsorption  of  cations  occurs  and  the.  potential 
is  again  displaced  in  the  positive  direction.  Only 
the  adsorption  of  hydroxyl  ions  can  make  the  particles 
more  negative  than  the  specific  potential.  Acclimat¬ 
isation  phenomena  were  observed  in  these  experi¬ 
ments,  the  result  depending  on  the  method  of  adding 
the  electrolyte.  Oxygen  displaces  the  electrokinetic 
potential  of  the  chromium  particles  in  the  negative 
direction.  E.  S,  Hedges. 

Possible  multiplicity  of  electrokinetic  poten¬ 
tials.  N.  Thon  (Z.  physikal.  Chem.,  1930,  147, 
147 — 150). — In  view  of  the  fact  that  the  cataphoresis 
potential  of  a  substance  dispersed  in  an  aqueous 
solution  of  an  electrolyte  passes  through  a  maximum 
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or  minimum  with  increasing  electrolyte  concentration 
and  that  the  critical  concentration  is,  for  analogous 
electrolytes,  alwaj^s  of  about  the  same  order  of 
magnitude,  is  also  largely  independent  of  the  nature 
of  the  disperse  phase,  and  about  a  thousand  times  as 
great  as  the  usual  critical  concentrations  for  streaming 
potentials,  it  is  suggested  that  the  two  potentials  are 
perhaps  not  the  same.  R.  Cu thill. 

Variability  of  electrokinetic  potential.  G. 
Ettiscjt  and  A.  Zwanzig  (Z.  physikal.  Chem.,  1930, 
147,  151—154). — A  preliminary  investigation  of  the 
influence  of  pressure  and  the  presence  of  substances 
with  surface  activity  on  streaming  potentials  has 
been  made  with  lO  AV  aqueous  solutions  of  sodium 
chloride  containing  varying  amounts  of  methyl 
alcohol  and  flowing  through  glass  capillaries.  In  the 
absence  of  alcohol  the  K  potential  is  independent  of 
the  pressure  causing  the  flow,  but  the  £  potential 
of  alcoholic  solutions  increases,  apparently  tending 
towards  a  limit,  as  the  pressure  increases,  and  for  a 
given  pressure  the  potential  first  falls  and  then  rises 
again  as  the  alcohol  concentration  is  increased. 
Similar  results  have  been  obtained  using  ethyl  and 
propyl  alcohols  instead  of  methyl  alcohol;  with 
propyl  alcohol  the  t,  potential  even  reverses  at  high 
pressure  and  alcohol  concentrations.  These  results 
are  considered  to  show  that  more  than  one  stratum 
is  involved  in  the  phenomena  at  the  interface. 

R.  Cutiull. 

Physical  processes  in  the  so-called  electrical 
purification.  I.  Maximum  charge  of  sus¬ 
pended  particles.  R.  Ladenburg  and  H.  Saciissb 
(Ann.  Physik,  1930,  [v],  4,  863 — S97). — In  connexion 
with  the  “  electrostatic  ”  wire  and  plate  method  of 
separating  suspended  particles  from  gases  the  depend¬ 
ence  of  the  charge  of  the  particle  on  its  size  and 
nature  and  on  the  external  conditions  has  been 
examined.  The  maximum  charge  on  small  particles 
is  found  theoretically  and  also  by  experiment.  From 
the  maximum  charge,  the  time  taken  by  the  particles 
to  wander  to  the  earthed  electrode  can  be  calculated. 
The  formula  derived  for  the  charge  on  suspended 
particles  of  radii  10-3  to  HP5  cm.  in  the  corona  dis¬ 
charge  is  m  —xp2X,  where  X  is  the  mean  field  strength 
in  the  discharge  space,  n  is  the  number  of  elementary 
charges,  p  is  the  radius  of  the  particles,  and  a:  is  a 
constant  depending  on  S,  the  dielectric  constant  of 
the  particles,  and  equal  to  1  -(-2(S — l)/(S-J-2).  For 
small  currents,  and  correspondingly  small  field 
strength  the  charge  on  the  smaller  particles  (radius 
less  than  HP4  cm.)  is  larger  than  that  given  by  the 
formula,  and  is  expressed  approximately  by  the 
formula  ?t=20px  105.  A.  J.  Mee. 

Relation  between  hydrogen-ion  concentration 
and  the  electric  double  layer.  T.  Yamatori 
(Hokkaido  J.  Med.,  1929,  7,  217— 228).— When  a 
solution  containing  ferric  hydroxide  sol  and  acetate 
buffer  mixtures  of  various  pu  values  is  used  as  the 
inner  solution  and  a  buffer  solution  of  the  same  con¬ 
centration  as  the  outer  solution,  ferric  ions  dialyse 
completely  at  3-7 — 3-9 ;  above  this  value  there 
was  no  change  in  the  electric  charge.  Measurements 
of  the  threshold  value  with  potassium  sulphate,  and 
°f  gold  and  potassium  ferricyanide  sols  with  sodium 


chloride  show  that  p0=K(pll0  —  pn)=K  log,  (A0/7t), 
where  K  is  a  constant  and  h0  and  h  are  the  actual 
hydrogen-ion  concentrations. 

Chemical  Abstracts. 

Positive  and  negative  photophoresis  of  col¬ 
loidal  particles  in  aqueous  solution.  W.  W. 
Barkas  (Phil.  Mag.,  1930,  [vii],  9,  505 — 519). — 
Previous  evidence  of  the  photophoresis  of  colloidal 
particles  in  aqueous  solutions  (A.,  1927,  17)  has  been 
confirmed.  Ultra-microscopic  measurements  on  gam¬ 
boge,  gold,  and  silver  in  aqueous  suspension  show  that 
these  move  towards  the  source  of  illumination,  whilst 
paraffin  oil  suspended  in  water  moves  from  the  source 
of  illumination.  The  calculated  photophoretic  force 
on  silver  in  water  is  of  the  same  order  of  magnitude 
but  opposite  in  direction  to  that  on  silver  in  nitrogen 
as  determined  by  Ehrenhaft  (Physikal.  Z.,  1917,  18, 
352).  A.  E.  Mitchell. 

Magnetophotophoresis  and  electrophoto¬ 
phoresis.  F.  Ehrenhaft,  M.  Reiss,  and  E. 
Wasser  (Z.  Physik,  1930,  60,  754 — 758). — Magnetic 
and  electric  fields  change  the  temperature  distribution 
around  submicvoscopic  particles  subjected  to  an 
intense  beam  of  light,  and  so  change  their  motion. 

A.  B.  D.  Cassie. 

Third  law  of  thermostatics.  D.  MacGillavry 
(Rec.  trav.  chim.,  1930,  49,  348 — 356). — It  is  postul¬ 
ated  that  the  absolute  zero  of  temperature  cannot  be 
attained.  The  combination  of  this  postulate  with  the 
conservation  of  energy  and  the  entropy  axiom  is 
made  the  basis  of  a  general  proof  of  Nernst’s  theory. 
It  is  shown  that  in  using  Pfaff’s  expression  CdT- 1- 
.  .  .  the  dependent  differentials  must  be 
eliminated  by  making  uso  of  the  equation  of  state 
and  the  equilibrium  conditions.  By  an  extension 
of  the  considerations  given  by  Lorcntz  (Chem.  Week- 
blad,  1913,  10,  621)  Nernst’s  theorem  is  shown  to  be 
true  for  all  systems  of  pure  condensed  phases  of  which 
the  specific  heats  decrease  with  fall  of  temperature  at 
least  as  rapidly  as  is  supposed  by  Lorentz.  The  dis¬ 
crepancies  shown  by  hydrogen  in  regard  to  the  heat 
theorem  are  possibly  due  to  the  difficulty  of  defining 
strictly  the  equilibrium  state  inasmuch  as  the  equi¬ 
librium  mixture  of  the  forms  of  hydrogen  is  a  function 
of  temperature,  and  in  the  virtual  change  of  a  system 
in  the  region  of  the  equilibrium  point  the  regenerated 
hydrogen  may  differ  from  the  reactant  hydrogen  in 
its  internal  equilibrium.  F.  G.  Tryhorn. 

Thermodynamics  of  binary  systems.  K.  F. 
Herzfeld  (Prob.  Mod.  Phvs.,  Sommerfeld-Fcst., 
1928,  143—148;  Chem.  Zentr.,  1929,  ii,  2541). 

Thermodynamics  of  systems  with  several 
equilibria.  II.  N.  von  Raschevsky  (Z.  Physik, 
1930,  61,  511 — 524;  cf.  this  vol.,  420). — A  more 
rigorous  treatment  is  given  of  the  previously  con¬ 
sidered  case  of  a  reversible  reaction  between  two  sub¬ 
stances  which  conform  to  the  van  der  Waals  equation 
of  state.  Confirmation  is  obtained  of  the  conclusion 
that  the  system  possesses  two  states  of  equilibrium 
and  that  therefore  certain  hysteresis  effects  are 
actually  possible.  The  theory  is  extended  to  a 
system  with  two  coexisting  phases.  Colloidal  solu¬ 
tions  in  which  the  individual  particles  are  associated 
with  two  equilibrium  states  are  considered,  and 
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possible  effects  (of  importance  in  physiology)  con¬ 
nected  with  the  coagulation  of  the  system  by  electro¬ 
lytes  are  discussed.  Work  on  the  physiological  aspect 
is  in  progress.  H.  A.  Jaiin. 

Gibb s-Helmh oltz  equation  and  the  concept  of 
affinity.  J.  Palacios  (Anal.  Pis.  Quim.,  1930,  28, 
223 — 246). — A  simple  derivation  of  the  Gibbs- 
Helmholtz  equation  is  given,  and  the  concept  of 
affinity  is  discussed  in  relation  to  heat  effect  and 
maximum  work.  H.  F.  Gillbe. 

Time  effect  in  thermodynamic  processes  and 
the  hysteresis  phenomena  arising  therefrom. 
N.  von  Rasciievskv  (Z.  Physik,  1930,  60,  237 — 
242). — Theoretical.  '  R.  A.  Morton. 

Influence  on  the  ideal  solution  laws  of  the 
distribution  of  polarity  within  the  molecule. 
J.  M.  Hildebrand  and  J.  M.  Carter  (Proc.  Nat. 
Acad.  Sci.,  1930,  16,  285 — 288). — Differences  in  the 
degree  of  polarity  between  two  molecular  species 
tend  to  produce,  in  their  solutions,  deviations  from 
the  ideal  solution  laws.  The  deviations  caused  by 
solutions  of  nitrobenzene,  o-,  m-,  and p-dinitrobenzene, 
and  .5-trinitrobenzene  in  benzene  are  considered. 
There  is  a  marked  difference  in  the  electric  moments 
of  the  three  dinitrobenzenes,  but  no  significant  differ¬ 
ence  in  their  behaviour  in  benzene.  The  substitution 
of  one  nitro-group  causes  a  deviation  represented 
by  320  g.-cal. ;  the  corresponding  numbers  for  two 
and  three  nitro-groups  are  580  and  1200  g.-cal., 
respectively.  It  is  inferred  that  deviation  from 
Raoult’s  law  is  determined  by  the  number  and 
polarity  of  the  substituent  groups  rather  than  by  the 
electric  moment  of  the  molecule.  W.  R.  Angus. 

Vapour-phase  esterification  of  acetic  acid  by 
ethyl  alcohol.  P.  K.  Frolich,  G.  B.  Carpenter, 
and  W.  <J.  Knox,  jun.  (J.  Amer.  Chcm.  Soc.,  1930, 
52,  1505 — 1570). — The  esterification  of  acetic  acid 
by  an  equimolecular  quantity  of  alcohol  in  presence 
of  a  pumice-zirconium  oxide  catalyst  lms  been  studied 
at  250 — 300°,  using  a  flow  method.  Under  the  con¬ 
ditions  used,  reaction  proceeds  too  slowly  at  250° 
to  reach  the  equilibrium  point/  At  280°,  87-5%  of 
ethyl  acetate  is  produced,  corresponding  with  an 
equilibrium  constant  of  49 ;  the  corresponding  values 
at  300°  are  88-8%  and  63,  respectively.  Olefine 
formation  occurs  above  300°.  The  equilibrium  con¬ 
stant  for  the  hydrolysis  of  ethyl  acetate  by  water 
under  the  same  conditions  at  280°  is  also  found  to 
be  about  49.  Comparison  of  the  results  with  those 
recorded  in  the  literature  shows  that  the  equilibrium 
concentration  of  the  ester  is  almost  constant  over 
the  range  75 — 300°.  H.  Burton. 

Inner  equilibria  in  the  solid  phase.  I.  A. 
Smits  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1930, 
33,  74—85,  and  Physikal.  Z„  1930,  31,  376—382).— 
The  relation  between  heat  capacities  and  inner  equi¬ 
librium  is  discussed,  and  from  an  analysis  of  recent 
measurements  by  various  workers  of  the  molecular 
heats  at  low  temperatures  of  the  ammonium  halides, 
of  hydrogen  bromide  and  iodide,  and  of  methane  it  is 
inferred  that  inner  equilibria  among  different  types 
of  molecules  occur  in  these  compounds. 

F.  G.  Tryhorn. 


Confusion  in  the  expression  of  the  so-called 
“  hydrogen-ion  concentration  ”  of  a  solution 
and  a  review  of  Bronsted’s  conception  of  acidity 
and  basicity.  I.  M.  Kolthoff  (Rec.  trav.  chim., 
1930,  49,  401 — 414). — In  order  to  avoid  the  confusion 
which  exists  in  expressing  the  hydrogen-ion  con¬ 
centration  of  a  solution  it  is  proposed  to  restrict  the 
symbols  [H+]  and  pa  to  represent  the  actual  hydrogen- 
ion  (proton)  concentration  as  defined  by  the  modern 
theory  of  strong  electrolytes.  The  corresponding 
activity  values  arc  represented  by  [«H+]  and  pan. 
Values  derived  on  the  basis  of  Sorensen’s  original 
work  should  be  indicated  by  the  symbols  [sH+]  and 
pSii.  The  acidity  of  a  solution  in  water  should  be 
expressed  by  the  hydroxonium-ion  concentration  or 
activity,  and  not  by  the  hydrogen-ion  concentration, 
since  free  protons  do  not  occur  to  any  measurable 
extent.  Bronsted’s  conceptions  regarding  the  nature 
of  acidity  and  basicity  are  reviewed  and  some  of  the 
consequences  discussed.  0.  J.  Walker. 

Dissociation  of  monochloroacetic  acid  in 
aqueous  solution.  C.  Grove  (J.  Amer.  Chcm.  Soc., 
1930,  52,  1404 — 1407). — The  hydrogen-ion  concen¬ 
trations  of  0-003 — 0-3Jf -aqueous  solutions  of  mono¬ 
chloroacetic  acid  have  been  determined  by  acid 
hydrolysis  of  dimethyl  acetal  and  ethylene  acetal. 
The  dissociation  constant  of  monochloroacetic  acid, 
Kc,  is  given  by  log  /C;=5-150-)-y'[i.— 3-2  g,  where  g  is 
the  ionic  strength.  J.  G.  A.  Griffiths. 

Electrometric  determination  of  the  two  dis¬ 
sociation  constants  of  dibasic  acids.  V.  Sih- 
vonen  (Z.  Elcktrochcm.,  1930,  36,  165— 171).— A 
method  for  the  potentiomctric  determination  of  the 
two  ibnisation  constants  of  dibasic  acids  has  been 
developed  wherein  the  two  half  elements  concerned 
are  brought  to  the  same  ionic  concentration  by  the 
addition  of  a  neutral  salt.  By  extrapolation  of 
experimentally  determined  values  of  the  concen¬ 
tration  dissociation  constants  of  the  acid  and  applic¬ 
ation  of  the  square  root  relationship  between  activity 
coefficient  and  ionic  strength  a  series  of  equations 
has  been  derived  whereby  the  relationship  between 
the  exponent  of  the  concentration  constant  and  the 
ionic  strength  may  be  calculated.  The  results 
obtained  with  succinic,  fumaric,  and  maleic  acids 
are  in  close  agreement  with  those  obtained  by  other 
methods.  The  influence  of  bivalent  anions  on  the 
ionisation  of  dibasic  acids  has  been  studied;  the 
influence  of  the  strongly  ionised  ethylenedisulphonic 
acid  on  the  concentration  constants  of  succinic  acid 
differs  from  that  of  the  chloride  ion  to  a  smaller 
extent  than  the  influence  of  the  calcium  ion  differ* 
from  that  of  the  sodium  ion.  H.  F.  Gillbe. 

Effect  of  sulphate  and  chloride  ions  on 
solutions  of  aluminium  salts.  A.  W.  Thomas  and 
T.  H.  Whitehead  (J.  Amer.  Leather  Ohem.  Assoc., 
1930,  25,  127— 133).— The  pH  values  of  solutions  of 
aluminium  sulphate  or  chloride  are  increased  by  the 
addition  of  0-01— O-OSiV-solutions  of  sodium  chloride, 
and  of  potassium  chloride  or  sulphate.  The  addition 
of  the  sulphate  is  more  effective  than  that  of  the 
chloride.  The  pa  is  increased  by  dilution,  but  not 
so  much  as  by  the  addition  of  the  salt  solutions.  1 
is  decreased  by  the  addition  of  solid  sodium  chloride 
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but  increased  by  the  addition  of  solid  sodium  sulph¬ 
ate.  The  results  are  attributed  partly  to  the  effect  of 
the  chloride  ion  on  the  basic  aluminium  salt  formed  by 
hydrolysis,  in  forming  penta-aquohydroxyaluminium 
chloride  and  hydrochloric  acid  from  a  liexa-aquo- 
aluminium  chloride,  and  partly  to  the  removal  of  sol¬ 
vent  by  the  hydration  of  the  sodium  and  chloride  ions. 
The  effect  of  the  sulphate  ions  is  attributed  to  the 
tendency  of  the  sulphate  ion  to  replace  hydroxyl 
groups  in  the  Werner  complex,  the  possible  formation 
of  hydrogen  sulphate  ions  from  the  sulphate  ions,  and 
the  hydration  of  the  ions  with  a  corresponding 
decrease  in  pa.  D.  Woodroffe. 

Electron  affinity  of  free  radicals.  I.  Electron 
affinity  of  triphenylmethyl.  H.  E.  Bent  (J.  Amer. 
Chem,  Soc.,  1930,  52,  149S — 1504). — The  equilibrium 
at  25°  between  sodium  and  triphenylmethyl  in  ethereal 
solution  has  been  investigated.  The  free  energy 
changes  of  the  reactions  involved  have  been  deter¬ 
mined,  and  the  electron  affinity  of  gaseous  triphenyl¬ 
methyl  is  computed  to  be  59^5  kg.-eal. 

J.  G.  A.  Griffiths. 

Activity  coefficient  of  silver  acetate.  F.  H. 
MacDougall  (J.  Amer.  Chem.  Soc.,  1930,  52,  1390 — 
1393). — Solubilities  at  25°  of  silver  acetate  in  water 
and  aqueous  solutions  of  potassium  nitrate  up  to 
33/  are  recorded,  and  the  activity  coefficients  of 
silver  acetate  in  these  solutions  are  calculated.  The 
Debye  equation  for  the  activity  coefficient  repro¬ 
duces  the  results  for  ionic  strengths  up  to  T2,  the 
ionic  diameter  being  taken  as  4-35  xlO'8  em. 

J.  G.  A.  Griffiths. 

Dissociation  from  the  point  of  view  of  the 
phase  rule.  M.  Centnerszwer  (J.  Chim.  phys., 
1930,  27,  9 — 28). — A  review  of  the  author’s  work  on 
this  subject.  ,  F.  J.  Wilkins. 

P-T  Diagrams  for  definite  phase  numbers, 
p.  Niggli  (Chem.  Erde,  1930,  5,  201— 224).— Fifty 
pressure-temperature  diagrams  are  given  for  one-  to 
five-phase  systems.  L.  J.  Spencer. 

Possibility  of  the  [diagrammatic]  represent¬ 
ation  of  a  function  of  four  variables,  with 
practical  application  to  four-component  phase 
diagrams.  F.  H.  von  Hoxigsberg  (Z.  anorg. 
Chem,,  1930,  189,  215 — 233). — By  combining  co¬ 
ordinates  and  numbers  in  a  “  diagram-table  ”  or 
co-ordinates  and  colours  which  may  be  represented 
hv  numbers,  it  is  possible  to  increase  the  number  of 
variables  which  can  be  represented  by  a  phase  diagram 
to  four.  By  making  each  colour  in  its  different 
gradations  represent  a  variable  the  method  might  be 
made  applicable  to  more  than  four  dimensions. 

M.  S.  Burr. 

M.  p.  of  calcium  and  the  system  calcium- 
calcium  nitride.  A.  von  Antropoff  and  E.  Falk 
(Z.  anorg.  Chem.,  1930,  187,  405 — 416). — The  system 
calcium-calcium  nitride  has  been  investigated  by  the 
determination  of  cooling  curves  in  an  atmosphere  of 
argon.  The  eutectic  mixture  corresponds  with  3 — 4% 
of  nitride,  but  the  cooling  curve  shows  halts  at  780° 
and  809“,  and  it  is  not  known  which  corresponds  with 
the  calcium-calcium  nitride  eutectic.  Sublimed  cal¬ 
cium  has  m.  p.  S48+0-50.  Taking  into  account  the 
m.  p.  lowering  due  to  0-3 — 0-4%  of  calcium  nitride. 


chemically  pure  calcium  has  m.  p.  851  ±1°.  This  is 
much  higher  than  the  values  previously  given,  but 
the  latter  are  probably  to  be  accounted  for  by  the 
presence  of  nitride  and  other  impurities.  The  m.  p. 
of  calcium  nitride  is  1195^1°.  M.  S.  Burr. 

Palladium-hydrogen  and  chromium-nitrogen. 
G.  Tammann  (Z.  anorg.  Chem.,  1930,  188,  396 — 
408). — Theoretical.  Equilibria  in  the  above  systems 
are  compared  and  discussed  from  the  point  of  view 
of  the  phase  rule.  The  two  systems  are  distinguished 
by  the  existence  in  chromium-nitrogen  of  one  solid 
phase  more  than  is  found  in  palladium-hydrogen 
under  comparable  conditions .  A  diagram  constructed 
by  plotting  pressure  against  volume  of  gas  in  the 
solid  phase  shows  a  complete  analogy  with  the  p-v 
diagram  of  carbon  dioxide  in  the  case  of  chromium- 
nitrogen,  and  with  that  of  a  mixture  of  carbon 
dioxide  and  sulphur  dioxide  in  the  case  of  palladium- 
hydrogen.  The  two  last-named  systems  do  not 
exhibit  equilibria  with  fewer  than  two  degrees  of  free¬ 
dom.  The  heat  of  formation  of  palladium-hydrogen 
is  not  reconcilable  with  the  relative  instability  of 
the  complex,  and  it  is  inferred  that  molecular  hydrogen 
is  concerned  in  its  production.  The  proportionality 
between  the  amount  of  hydrogen  absorbed  by  pallad¬ 
ium  in  the  early  stages  and  the  square  root  of  the 
pressure  does  not  necessarily  imply  the  dissolution  of 
hydrogen  in  the  metal  in  the  atomic  form,  since  the 
rocess  in  question  is  not  reversible.  The  observed 
eviation  from  Henry’s  law  can  be  ascribed  to  the 
work  done  in  expanding  the  palladium  lattice.  From 
considerations  of  the  crystal  structure  of  palladium 
and  of  chromium  it  is  suggested  that  the  complexes 
formed  may  be  represented  as  Pd4(H2),  and  as  Cr4(N2) 
and  Cr2(N2),  rather  than  as  ordinary  atomic  com¬ 
pounds."  “  F.  L.  Usher. 

Dissociation  pressure  of  Fe4N.  P.  H.  Emmett, 
S.  B.  Hendricks,  and  S.  Brunauer  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1456 — 1464). — The  equilibrium  con¬ 
stant,  A=PJ,H32/-f>it23  for  the  system  2Fe4N+3H2— 
2NH3+8Fe  decreases  from  0495  to  0-051  between 
420°  and  525°,  whence  A//=— 24,100  g.-cal.  The 
X-ray  powder  method  shows  that  the  only  solid 
phases  are  Fe,N  and  iron.  Dissolution  of  nitrogen 
in  the  iron  probably  does  not  occur.  In  conjunction 
with  Haber’s  data  (A.,  1915,  ii,  532),  the  dissociation 
pressure  of  Fe4N  is  computed  to  be  4250  and  5600 
atm.  at  420°  and  525°,  respectively. 

J.  G.  A.  Griffiths. 

Behaviour  of  vanadium  and  of  vanadium-iron 
alloys  towards  hydrogen.  L.  Kirschfeld  and  A. 
Sieverts  (Z.  Elektrochem.,  1930,  36,  123 — 129). — 
The  influence  of  pressure  on  the  solubility  of  hydrogen 
in  vanadium  of  various  degrees  of  purity  has  been 
determined  at  temperatures  from  300°  to  1000°,  and 
isotherms  and  isobars  have  been  obtained  for  the 
absorption  of  hydrogen  by  three  vanadium-iron 
alloys,  containing  9-1,  22-0,  and  70-9%  of  vanadium, 
respectively.  The  isobars  of  the  two  alloys  poorer 
in  vanadium  resemble  at  low  temperatures  those  of 
pure  vanadium,  but  at  higher  temperatures  the 
influence  of  the  iron  in  increasing  the  solubility  of 
hydrogen  becomes  more  marked;  with  the  third 
alloy  the  presence  of  the  iron  has  but  little  influence 
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on  the  form  of  the  isobars.  At  all  temperatures  the 
solubility  is  less  than  that  calculated  additively 
from  the  composition  of  the  alloy.  H.  F.  Gillbe. 

Determination  of  the  dissociation  pressures  of 
hydrated  salts  by  a  dynamical  method.  III. 
J.  It.  Partington  and  R.  J.  Winterton  (J.G.S., 
1930,  035—643;  cf.  ibid.,  1923,  123,  160).— The  dis¬ 
sociation  pressures  of  sodium  .arsenate  and  sodium 
phosphate  hydrates  have  been  determined  by  the 
method  previously  described.  The  results  recorded: 
are :  Na2HAs04,12H20  —  N<a2IIAs04,7H,0  +  5H,0, 
5-24  mm,  at  14-90°  and  7-30  mm.  at  20°; 

Na,H As 04 , 7H20  — Na„H As  04 + 7H®0 ,  9-98  mm.  at 
24-92°,  14-39  mm.  at  30°,  and  20-73  mm.  at  35°; 
Na2HP04,12H20  —  Na2HP04,7H,0  +  5H,0,  8-93 

mm.  at  14-90°,'  12-93  mm.  at  20°,  19-10  mm.  at  24-92°, 
and  27-05  mm.  at  30°.  The  pressure-temperature 
curves  for  sodium  arsenate  show  a  transition  at 
about  22°  between  the  hepta-  and  the  dodcca-hydrate. 
The  heats  of  hydration  have  been  calculated  from  the 
Clapeyron-Clausius  and  the  Nernst  equations.  The 
specific  heats  of  the  sodium  arsenate  hydrates  over 
the  range  16°  to  —12°  are  0-414  and  0-350  for  the 
dodeca-  and  the  hepta-hydratc,  respectively. 

0.  J.  Walker. 

Decomposition  of  solids  in  liquids.  II. 
Different  modifications  of  zinc  hydroxide.  W. 
Ff.itknecut  (Helv.  China.  Acta,  1930, 13,  314 — 345; 
cf.  this  vol.,  436). — In  the  system  zinc  oxide-water 
there  arc  seven  possible  solid  phases  at  the  ordinary 
temperature,  viz.,  the  oxide,  and  one  amorphous  and 
five  crystalline  modifications  of  the  hydroxide 
(rhombic,  a-,  p-,  y-,  and  S-forms).  Zinc  oxide  is 
deposited  from  alkaline  zincate  solutions  of  medium 
concentration  (0-5 — 0-05X).  The  most  stable  form 
of  the  hydroxide  is  the  rhombic,  which  crystallises 
in  well-shaped  irregular  double  pyramids  from  super¬ 
saturated  zincate  solutions  having  an  alkali  con¬ 
centration  up  to  AT.  All  the  other  forms  change  more 
or  less  rapidly  in  presence  of  alkalis  to  the  rhombic 
form.  Tlie  fi-form  crystallises  from  very  dilute 
alkali  solutions  (less  than  0-05A7),  which  arc  super¬ 
saturated  until  respect  to  zincate,  as  variously- 
shaped  somatoids.  The  characteristic  form  of  the 
-hydroxide  is  probably  that  of  long  needles  obtained 
v  the  transformation  of  the  a-hydroxide  in  0-1 — 
0-4Ar-alkali  solutions,  but  other  forms  are  produced 
by  crystallisation  from  strongly  supersaturated 
zincate  solutions  containing  0-1 — 0-8Ar-alkali.  The 
S- hydroxide  is  formed  by  the  slow  hydrolysis  of 
zincate  solutions  of  medium  concentrations,  and  con¬ 
sists  of  small  rhombic  leaflets  or,  moro  usually,  of 
large  irregular  aggregates.  It  is  transformed  very 
rapidly  into  the  stable  form.  The  a-hydroxide  is 
never  formed  as  well-defined  crystals,  but  always  in 
a  highly-dispersed ,  gelatinous,  or  pseudomorphous 
form.  It  is  obtained  by  the  lixiviation  of  basic  zinc 
salts  or  by  the  precipitation  of  zinc  halide  solutions 
with  alkali.  By  rapid  precipitation  from  solutions  of 
zinc  salts  and  alkalis  the  amorphous  hydroxide  is 
obtained.  It  can  also  be  obtained  electrolytieally  and 
by  hydrolysis  of  concentrated  zincate  solutions.  In 
general,  it  may  be  said  that  the  conditions  which 
determine  the  formation  of  any  particular  modific¬ 


ation  of  zinc  hydroxide  are  concentration  of  alkali, 
degree  of  supersaturation,  and  velocity  of  hydrolysis. 
It  is  probable  that  there  are  different  molecular 
structures  in  solution  corresponding  with  the 
different  solid  modifications.  O.  J.  Walker. 

Oxide  hydrates.  XXIV.  System  nickelous 
oxide-water.  XXV.  System  nickelic  oxide- 
water.  G.  F.  Huttiq  and  A.  Peter  (Z.  anorg. 
Chem.,  1930,  189,  183—189,  190— 195).— XXIV. 
Preparations  of  hydrated  nickelous  oxide  have  been 
obtained  by  different  methods,  their  X-ray  diagrams 
compared,  and  their  isobaric  dehydration  curves 
determined.  The  decomposition  temperature  of  the 
monohydratc,  NiO,H20,  is  230°  under  a  pressure  of 
water  vapour  of  10  mm.,  but  to  remove  the  last 
0-2 — 0-3H2O  at  the  same  pressure  requires  a  tem¬ 
perature  of  about  360°.  This  water  probably  enters 
into  the  lattice  structure  (cf.  Hiittig  and  Zorner, 
this  vol.,  723).  The  reaction  NiO,H20(cryst.) — > 
NiO(cryst.)-f-H20  appears  to  be  irreversible,  so  that, 
if  the  monohydrate  has  a  temperature  range  of  stable 
existence,  it  must  be  very  small. 

XXV.  The  system  nickelic  oxide-water  behaves 
similarly  to  the  system  cobaltic  oxide-water  (this  vol, 
162).  The  existence  of  a  definite  monohydrate  has 
been  established.  Its  decomposition  temperature  is 
138°  at  a  pressure  of  10  mm.  This  pressure  consists 
of  the  sum  of  the  partial  pressures  of  water  vapour 
and  oxygen.  The  monohydrate  breaks  up  irre¬ 
versibly  as  follows  :  2(Ni203,H20) — >-4Xi0+2H20+ 
02.  At  a  higher  water  content  than  that  correspond¬ 
ing  with  the  monohydrato  the  dehydration  process  is 
reversible.  There  is  no  proof  of  the  existence  of  a 
trihydrate.  The  results  are  confirmed  by  the  appear¬ 
ance  of  the  X-ray  spectrograms  of  different  prepar¬ 
ations  of  hydrated  oxide.  M.  S.  Burr. 

Cristobalite  liquidus  in  alkali  oxide-silica 
systems  and  heat  of  fusion  of  cristobalite.  F.  C. 
Kracek  (J.  Amer.  Chem.  Soc.,  1930,  52,  1436 — 
1442). — The  liquidus  curves  for  silica  containing  small 
quantities  of  the  oxides  of  the  alkali  metals  have  been 
determined  between  1470°  and  1713°.  There  is  no 
evidence  of  immiscibility,  but  lithium  and  sodium 
give  the  reverse  S- type  of  m.-p.  curve  which  persists 
to  some  extent  with  potassium.  Rubidium  and 
caesium  give  almost  ideal  m.-p.  curves,  from  which  the 
latent  heat  of  fusion  of  cristobalite  is  computed  to  be 
30-5  g.-cal./per  g.  J.  G.  A.  Griffiths. 

Phase  diagram  for  the  system  sulphur- 
naphthalene  and  its  relation  to  introf  action- 
H.  P.  Hunger,  M.  Darrin,  and  G.  Stegeman  (J- 
Physical  Chem.,  1930,  34,  593— 595).— The  f--?> 
diagram  has  been  determined.  The  extent  o' 
introfaction  (impregnation)  appears  to  be  related  to 
the  depression  of  the  f.  p.  L.  S.  Theobald- 

Phase-rule  studies  on  the  proteins.  I.  Deter¬ 
mination  of  solid  compounds  with  hydrogen 
chloride  or  ammonia.  W.  D.  Bancroft  and  C.  F- 
Barnett  (J.  Physical  Chem.,  1930,  34,  449 — 498).— 
The  pressure-concentration  curves  for  ammonia  or 
hydrogen  chloride  in  contact  with  solid  acids  or  bases 
have  been  determined  and  are  used  to  show  when  the 
formation  of  a  compound  takes  place.  Small  amounts 
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of  impurities  do  not  affect  the  general  nature  of  the 
curves  obtained,  whilst  the  presence  of  moderate 
amounts  of  water  only  displaces  the  curve  but  does 
not  change  its  type.  With  tartaric  acid  and  ammonia 
the  different  dissociation  pressures  of  the  two  am¬ 
monium  salts  can  be  measured  at  the  ordinary 
temperature,  but  with  succinic  acid  a  higher  tem¬ 
perature  (107°)  is  necessary.  Owing  to  the  slight 
solubility  of  anilino  hydrochloride  in  aniline  the 
method  can  be  applied  to  aniline  and  hydrogen 
chloride.  Benzoquinone  and  tribromoaniline  form 
definite  compounds  with  1  mol.  of  hydrogen  chloride 
and  with  the  latter  substance  the  same  compound  is 
formed  in  aqueous  solution  when  the  concentration  of 
hydrogen  chloride  is  sufficiently  high.  Hexamethyl¬ 
enetetramine  reacts  with  four  molecules  of  hydrogen 
chloride  giving  a  curve  with  four  distinct  steps. 
Aminoacetic  acid  takes  up  little  or  no  ammonia,  but 
forms  a  compound  with  hydrogen  chloride.  Glutamic 
acid  reacts  with  1  mol.  of  ammonia,  as  does  p -amino- 
benzoic  acid.  Casein,  zein,  arachin,  fibrin,  and 
gliadin  absorb  ammonia  readily,  but  there  is  no 
evidence  of  the  formation  of  chemical  compounds  in 
any  case.  Compounds  arc  formed,  however,  between 
hydrogen  chloride  and  casein,  arachin,  fibrin,  gliadin, 
or  edestin  and  the  equivalent  weights  obtained  are 
450,  280,  365,  250,  and  300  or  405,  respectively. 
These  values  are  consistently  lower  than  those  obtained 
by  other  observers.  The  number  of  nitrogen  atoms 
in  the  gliadin  molecule  which  react  with  hydrogen 
chloride  is  a  multiple  of  nine.  Zein  is  unaffected  by 
contact  with  hydrogen  chloride,  but  the  other  proteins 
arc  discoloured  to  an  extent  which  appears  to  depend 
on  the  partial  pressure  of  and  the  time  of  contact  with 
the  gas  and  on  the  nature  of  the  protein.  The  con¬ 
troversial  nature  of  the  system  protein-water  is 
discussed.  L.  S.  Theobald. 

Ternary  system  iron-carbon-oxygen.  E. 
Scheil  and  E.  H.  Schulz  (Z.  anorg.  Chem.,  1030, 
188,  290—308;  cf.  Schenck,  B,  1928,  3C9). — A 
detailed  examination  of  the  phase  diagrams  of  the 
above  system,  based  on  the  measurements  by  Schenck 
of  the  gas  equilibria  over  the  solid  phases  (excluding 
ferric  oxide),  indicates  the  necessity  of  assuming  the 
existence  of  a  fifth  solid  of  undetermined  composition. 
Since  the  equilibria  in  which  metal  or  oxide  phases  are 
involved  do  not  vary  with  the  gas  pressure  (the  total 
number  of  gas  molecules  remaining  unchanged), 
whereas  the  gas  equilibrium  over  the  new  phase  with 
either  y-iron  or  ferrous  oxide  is  dependent  on  the 
pressure,  it  must  be  concluded  that  the  former  is  a 
carbide  other  than  Fe3C.  This  conclusion  receives 
support  from  the  observations  of  Hofmann  (A.,  1928, 
853)  on  the  X-ray  interference  patterns  of  the  re¬ 
duction  products  of  iron  oxide.  F.  L.  UsnER. 

System  Na0H-NaN03-H,0.  E.  Janecke  (Z. 
anorg.  Chem,  1930,  188,  72— S9;  cf.  Kurnakov  and 
Aikolaiev,  A,  192S,  20). — Solubility  data  for  the  above 
system  have  been  supplemented  by  determining  the 
isotherms  at  100°  and  125°.  It  is  shown  from  cooling 
curves  that  two  anhydrous  compounds  are  formed, 
^iz.,  Na0H,NaN03  and  2Na0H,NaN03,  both  with 
v'  There  is  a  ternary  eutectic  consisting  of 

iNaUH>  NaOH,H20,  and  2NaOH,NaN03  at  61-8°. 


In  a  triangular  b.-p.  diagram  there  are  two  regions, 
one  of  which  lies  wholly  in  the  field  of  saturation  of  the 
nitrate  and  the  other  in  that  of  the  double  salt, 
NaOH,NaNOa,  where  boiling  is  possible  only  at 
pressures  higher  than  the  atmospheric.  Vapour 
pressures  of  the  saturated  solutions,  for  which  a  com¬ 
plete  diagram  is  given,  have  also  been  determined. 

F.  L.  Usher. 

System  CuS04-H2S04-H20.  H.  D.  Crockford 
and  L.  E.  Warwick  (J.  Physical  Chem,  1930,  34, 
1064 — 1070). — The  isotherms  at  0°,  20°,  40°,  and  55° 
have  been  determined.  The  solubility  of  copper 
sulphate  is  decreased  by  increasing  the  percentage  of 
sulphuric  acid  and  is  increased  by  a  rise  in  temper¬ 
ature.  L.  S.  Theobald. 

System  Hg0-S03-H20.  M.  Paic  (Compt.  rend, 
1930, 190,  101-4— 1015).— The  crystalline  solid  phases 
of  the  system  have  been  examined  by  the  powder 
method.  The  results  confirm  the  existence  at  25° 
of  the  four  phases :  3IIg0,S03  (turpeth  mineral), 
3Hg0,2S03,2H20,  HgSCLJLO,  and  HgS04  (cf .  Hoit- 
sema,  A,  1896,  ii,  15).  Ray’s  results  relating  to  the 
two  alleged  hemihydrates  a-  and  (3-3HgO,SO3,0-5H2O 
(J.C.S,  1897,  71,  1097)  are  not  confirmed,  and 
Athanasco’s  supposed  4HgO,SOs  (A,  1886,  981)  is 
shown  to  be  turpeth  mineral.  This  last  is  also 
obtainable  by  grinding  dry  mercuric  oxide  with 
HgS04  or  3Hg0,2S03,2H2C).  It  consists  solely  of 
3Hg0,S03,  the  colour  depending  on  the  conditions  of 
formation.  C.  A.  Silberrad. 

Ternary  system  zinc  oxide-zinc  chloride-' 
water.  H.  C.  Holland  (J.C.S,  1930,  643—648). — V 
The  data  for  25°  and  50°  show  that  the  most  important v" 
solid  phase  is  the  oxychloride  ZnCl2,5Zn0,SH20 
which  exists  in  equilibrium  with  solutions  over  a 
wide  range  of  concentration.  The  oxychlorides 
ZnCl2,Zn0,2H20  and  ZnCl2,Zn0,H20  exist  in  contact 
with  the  very  concentrated  solutions.  These  solid 
phases  arc  found  at  both  temperatures.  Many  of  the 
supposed  oxychlorides  mentioned  in  the  literature  arc 
undoubtedly  mixtures.  O.  J.  Walker. 

Equilibrium  in  the  molten  state  between 
potassium,  sodium,  and  their  fluorides.  E. 
Rinck  (Compt.  rend,  1930,  190,  1053 — 1054  ;  cf. 
A,  1927,  939;  1929,  649). — The  equilibrium  constant 
[Na][KFJ/[K][NaF]  of  the  reaction  Na+KF— K+ 
NaF  at  1000°  has  an  average  value  of  0-29. 

C.  W.  Gibby. 

Equilibrium  of  thallium  and  lead  with  molten 
thallous  chloride  and  lead  chloride.  R.  Lorenz 
and  H.  Schmitt  (Z.  anorg.  Chem,  1930, 187, 129 — 154 ; 
cf.  A,  1924,  ii,  258,  761). — The  composition  of  the 
metal  and  gait  phases  in  the  system  2Tl+PbCl2— Pb-f- 
2T1C1  has  been  determined  at  different  temperatures 
and  for  varying  molecular  proportions,  equilibrium 
being  approached  from  both  sides.  Rise  of  tem¬ 
perature  or  dilution  of  the  metal  with  antimony  (which 
does  not  act  on  the  molten  chlorides)  causes  a  dis¬ 
placement  of  the  equilibrium  in  consequence  of  the 
change  Tl2 — ->-2Tl,  whilst  the  opposite  effect  is  pro¬ 
duced  by  dilution  of  the  salt  with  potassium  and 
sodium  chlorides.  The  results  are  discussed  with 
reference  to  Lorenz's  law  of  mass  action  for  condensed 
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systems,  which  gives  values  agreeing  with  the 
experimental  isotherms.  F.  L.  Usher. 

System  potassium  sulphate-magnesium  sul¬ 
phate-water.  B.  A.  Starrs  and  L.  Clarke  (J. 
Physical  Chem.,  1930,  34,  105S— 1063). — The 
solubility  data  for  30°  are  recorded.  Potassium 
sulphate,  schonite,  and  magnesium  sulphate  hepta- 
hydrato  arc  the  stable  phases  at  this  temperature. 
The  existence  of  mixed  crystals  reported  by  Weston 
(J.C.S.,  1922, 121,  1223)  is  disproved. 

L.  S.  Theobald. 

Polytherms  of  the  ternary  systems  containing 
water,  alkali  sulphate,  and  a  sulphate  of  the 
vitriol  type.  II.  A.  Benrath  [with  L.  Cremers] 
(Z.  anorg.  Chem.,  1930,  189,  S2— 90;  cf.  A.,  1929, 
1238). — The  isotherms  indicated,  as  well  as  various 
two-salt  points,  have  been  determined  for  the  follow¬ 
ing  systems  :  MnS04-K2S04-H,0  at  50°,  80°,  and 
97°;  ZnS04-Na2S04-H20  at  S0"° ;  ZnS04-Iv2S04- 

H20  at  80°  and  97°.  Combining  the  results  with 
existing  data,  the  isotherms  for  these  systems  between 
0°  and  100°  have  been  constructed.  The  field  of 
existence  of  the  incongrucntlv  soluble  salt 
MnS04,K2S04,4H20  extends  up  to  40°,  and  that  of  the 
salt  MnS04,K2S04,2H20  from  34°  to  about  74°. 

11.  Cuthill. 

Reciprocal  salt  pair  MgS04+2KN03==±: 
Mg(N03)2+K2S04.  II.  A.  Benrath  and  H. 
Benrath  [with*  H.  Wazelle]  (Z.  anorg.  Chem.,  1930, 
189,  72 — SI ;  cf.this  vol.,  163). — From  the  data  for  the 
ternary  systems  MgS04-Mg(N03)2-H20,  Mg(N03)2- 
KN03-H20,  and  MgS04-K2S04-H20  and  the  two- 
salt  curves  for  the  quaternary  system  at  0°  and 
99-5°  the  complete  equilibrium  diagrams  for  the  salt 
pair  at  these  temperatures  have  been  constructed. 
At  99-o°  the  magnesium  nitrate  field  has  vanished  .and 
the  potassium  nitrate  field  has  become  very  small,  the 
kiescritc,  langbeinite,  and  potassium  sulphate  fields 
occupying  almost  the  whole  area.  R.  Cuthill. 

Reciprocal  salt  pair  MgCb,  Na2(N03)2,  HaO. 
I.  A.  Sieverts  and  H.  Muller  (Z.  anorg.  Chem., 
1930, 189,  241 — 257). — The  four  ternary  systems  and 
the  quaternary  system  have  been  investigated  at  15°, 
25°,  and  50°  and,  where  possible,  the  results  have 
been  compared  with  those  of  earlier  investigators. 
Data  for  the  quaternary  system  have  never  been 
obtained.  Diagrams  are  also  given.  M.  S.  Burr. 

Equilibrium  in  the  quaternary  system 
Na.,Cr,0T-NH4Cl-H.,0.  I.  Gerasimov  (Z.  anorg. 
Chem.,  1930,  187,  321 — 333). — The  quaternary 
system  Na2Cr207-NH4Cl-H20  has  been  investigated 
at  0°,  20°,  50°,  and  75°  with  the  view  of  determining 
the  conditions  favourable  for  the  preparation  of 
ammonium  dichromate  by  double  decomposition. 
By  mixing  saturated  solutions  of  sodium  dichromate 
and  ammonium  chloride  the  yield  of  ammonium 
dichromate  should  amount  to  64-8%  at  0°  and  45-9% 
at  20°,  M.  S.  Burr. 

Hexamminecobaltic  sulphate.  I.  P.  B.  Sar- 
Kar  and  T.  P.  Barat  (J.  Indian  Chem.  Soc.,  1930,  7, 
119 — 124). — A  phase-rule  study  at  35°  of  the  ternary 
system  potassium  sulphate,  hexamminecobaltic 
sulphate,  water  indicates  that  a  double  salt 


[Co(NH3)6](S04)3,K,S04,4H20,  is  formed  which  is 
stable  only  between  the  concentration  limits  28— 
46-S%  of  hexamminecobaltic  sulphate,  whilst  the  pure 
double  salt  is  obtained  only  between  the  limits 
33 — 37-5%  of  hexamminecobaltic  sulphate.  The  pure 
double  salt  may  also  be  prepared  by  dissolving 
5-5  g.  of  potassium  sulphate  and  4-4  g.  of  penta- 
hydrated  hexamminecobaltic  sulphate  in  the  smallest 
quantity  of  water  at  00°  and  allowing  to  crystallise. 

J.  R.  I.  Hepburn. 

Application  of  the  phase  rule  to  soap 
boiling.  System  sodium  palmitate-water- 
sodium  chloride.  J.  W.  McBain,  L.  H.  Lazarus, 
and  A.  V.  Pitter  (Z.  physikal.  Chem.,  1930,  147, 
S7 — 117). — The  results  of  the  previous  investigation 
of  the  above  system  (A.,  1926,  672)  have  been  verified 
and  supplemented  by  new  determinations,  and  equili¬ 
brium  data  for  systems  containing  0 — 100%  of  soap 
from  0°  to  above  200°  are  recorded.  The  principal 
points  of  the  equilibrium  diagram  for  the  system 
consisting  of  water  and  an  equimolecular  mixture  of 
potassium  oleate  and  laurate  have  also  been  obtained. 

R.  Cuthill. 

Calorimetric  researches.  IV.  Necessity  of 
adopting  a  second  calorimetric  standard  for 
bomb  calorimetry.  Heat  of  combustion  of  the 
proposed .  standard  :  salicylic  acid.  L.  J.  P. 
Keffler  (Rec.  trav.  chim.,  1930,  49,  428—440).— 
A  farther  plea  is  made  for  the  adoption  of  a  second 
standard  substance  in  bomb  calorimetry  (cf.  Verkade 
and  Coops,  recent  papers).  The  suitability  of  salicylic 
acid  as  a  second  standard  is  confirmed.  The  heat 
of  combustion  is  found  to  be  5233-6  g.-cal./g.  (weighed 
in  a  vacuum).  0.  J.  Walker. 

Heat  of  dissociation  of  oxygen  and  of  the 
C-H  linking.  R.  Mecke  (Nature,  1930,  125,  526— 
527). — The  method  used  by  Henri  (this  vol.,  272)  for 
determining  the  heat  of  dissociation  of  oxygen  lias 
been  previously  employed  (this  vol.,  124).  It  can 
also  be  applied  to  the  C-H  linkings  in  hydrocarbons; 
in  methane  the  energy  of  the  OH  linking  is  115  kg.- 
cal. ;  those  of  the  C*C,  C'.C,  and  CiC  linkings  in  hydro¬ 
carbon  compounds  are  110 — 115,  200,  and  300  kg.- 
cal.,  respectively.  L.  S.  Theobald. 

Heat  capacities  in  some  aqueous  solutions. 
F.  D.  Rossini  (Bur.  Stand.  J.  Res.,  1930,  4,  313—327). 
— Methods  of  calculating,  from  specific  heat  data,  the 
apparent  molal  heat  capacity  of  a  solute  in  aqueous 
solution,  the  partial  molal  heat  capacity  of  the  solute, 
and  the  partial  molal  heat  capacity  of  the  water  are 
discussed.  C.  J.  Smithells. 

F.  p.  and  heat  capacities  of  aqueous  solutions 
of  potassium  chloride.  W.  H.  Barnes  and  O' 
Maass  (Canadian  J.  Res,  1930,  2,  2 IS — 229)--— 
The  f.  p.  of  aqueous  solutions  of  potassium  chloride 
have  been  determined  for  concentrations  vdnch 
extend  to  the  eutectic  ( — 10-72°,  19-93%  RCi). 
The  heat  changes  associated  with  the  cooling  ol  a 
19-S%  solution  from  25°  to  temperatures  between 
— 7S-5°  and  0°  and  of  a  12-95%  solution  of  potassium 
chloride  to  temperatures  between  —78-5°  and  — 

are  recorded.  In  the  latter  case  measurements  u  ere 
made  when  the  solution  was  rapidly  (r)  or  slowly  k) 
cooled,  the  mean  values  obtained  being,  respectn  el} , 
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12S-S6  (r),  129-27  ( s );  and  114-31  (r),  114-83  (a). 
The  small  differences,  although  only  of  the  order  of 
the  experimental  error,  arc  in  the  direction  which 
would  be  expected  if  colloidal  solutions  (with  which  a 
larger  amount  of  surface  energy  must  be  associated) 
result  from  the  process  of  rapid  freezing  (cf.  McIntosh 
and  Edson,  A.,  1910,  ii,  230).  J.  W.  Baker. 

Heat  of  dilution  of  sulphuric  acid.  R.  Grau 
and  W.  A.  Roth  (Z.  anorg.  Chcm.,  1930,  188,  186— 
199;  cf.  Bronsted,  A.,  1910,  ii,  112;  Naude,  A.,  1928, 
1097). — Heats  of  dilution  at  18°  for  0—10,000  mols. 
of  water  per  mol.  of  sulphuric  acid  have  been  redeter¬ 
mined,  as  well  as  the  temperature  coefficient  of  this 
quantity  between  8°  and  18°.  Full  data  are  given. 
The  results,  where  comparison  is  possible,  agree  well 
with  those  of  Bronsted  and  less  well  with  those  of 
Naude.  F.  L.  Usher. 

Heats  of  dissolution  of  certain  alkali  halides 
and  the  specific  heat  of  their  solutions.  H.  R. 
Chitman,  F.  M.  G.  Johnson,  and  0.  Maass  (Trans. 
Nova  Scotian  Inst.  Sci.,  1930,  17,  149— 167).— New 
methods  for  the  determination  of  the  specific  heats  of 
solutions  of  sodium  chloride,  potassium  chloride, 
sodium  bromide,  and  potassium  bromide  and  also  of 
the  heats  of  dissolution  are  described  and  the  results 
tabulated.  The  sign  of  the  heat  of  dissolution  changes 
at  a  concentration  of  about  0-486ilJ,  being  negative 
at  lower  concentrations  and  positive  at  higher.  The 
potassium  salts  show  a  temperature  coefficient  which 
varies  with  the  concentration,  approaching  zero  at 
zero  concentration.  This  is  discussed. 

J.  W.  Smith. 

Heat  of  formation  of  mixed  crystals  of  the 
series  KCl-KBr.  M.  M.  Popov,  A.  Bundel,  and 
W.  Choller  (Z.  physikal.  Chcm.,  1930,  147,  302 — 
318). — The  heats  of  dissolution  of  mixed  crystals  of 
the  series  KCl-KBr  obtained  by  different  methods 
have  been  determined  and  the  corresponding  heats 
of  formation  calculated.  The  mixed  crystals  were 
prepared  by  (a)  grinding  the  components  together  in 
a  mortar,  (b)  heating  a  mixture  of  the  components  at 
600°  for  periods  varying  from  24  to  72  hrs.,  (c)  rapid 
and  slow  crystallisation  from  the  molten  state,  and 
( d, )  slow  crystallisation  followed  by  tempering.  In 
general  the  heat  of  formation  varies  with  the  method 
of  preparation  of  the  crystals  and  is  largest  in  the  case 
of  crystals  obtained  by  method  ( d ).  Crystals  pre¬ 
pared  by  methods  (b)  and  (c),  however,  have  equal 
heats  of  formation  when  their  composition  is  approxi¬ 
mately  that  of  the  mixture  of  minimum  m.  p.  The 
mixed  crystals  do  not  decompose  on  keeping 

O.  J.  Walker. 

Thermochemical  researches  on  geometrical 
isomerides.  II.  Structure  of  oleic  and  elaidic 
acids.  L.  J.  P.  Keffler  (Ree.  trav.  chiin.,  1930, 
49,  415 — 424). — The  preparation  of  pure  oleic  and 
elaidic  acids  is  described,  and  their  heats  of  com¬ 
bustion  are  found  to  be  9450  and  9342  g.-cal./g., 
respectively.  Hence  oleic  and  elaidic  acids  should  be 
considered  as  geometrical  isomerides  having  respect¬ 
ively  the  cis-  and  irans-forms.  O.  J.  Walker. 

Hydrocarbons.  III.  Conductivity  measure¬ 
ments  with  strong  binary  salts  in  ionising 
media  with  very  small  dielectric  constants. 


The  Nernst-Thomson  rule.  P.  Walden  (Z. 
physikal.  Chem.,  1930, 147,  1—37  ;  cf.  this  vol.,  37).— 
The  conductivities  of  the  following  solutions  at  various 
dilutions  have  been  measured  at  cither  25°,  or  72°, 
or  both  :  tetra-amylammonium  picrate  in  benzene, 
toluene,  trichloroethylene,  and  pentaehloroethane,  the 
thiocyanate,  perchlorate,  and  iodide  in  benzene,  and 
silver  perchlorate  in  benzene  and  toluene.  For  all  these 
solutions,  the  equivalent  conductivity,  A,  increases 
in  a  norriial  manner  with  rise  in  temperature,  but 
decreases  continuously  with  increase  in  the  dilution, 
v,  the  product  Av  remaining  approximately  constant. 
For  solutions  of  tetra-amylammonium  picrate  in 
pentaehloroethane,  however,  A  passes  through  a 
minimum  at  high  dilution  and  then  commences  to 
rise.  Measurements  of  the  conductivity  of  solutions  of 
tetraethylammonium  chloride  and  picrate  in  chloro¬ 
form  and  tetra-amylammonium  picrate  in  ether  at 
dilutions  of  about  5000 — 150,000,  i.e.,  beyond  the 
dilution  of  minimum  conductivity,  show  that  even 
at  these  dilutions  the  ionisation  is  very  small.  Com¬ 
bination  of  the  new  material  with  existing  data  for 
the  degree  of  ionisation  of  tetraethylammonium  and 
tetra-amylammonium  picratcs  at  25°  and  dilutions  of 
1000  and  10,000  in  various  solvents  affords  a  very 
satisfactory  confirmation  of  the  Nernst-Thomson 
rule,  and  there  is  also  good  agreement  with  the 
formula  si>1/3=constant,  where  e  is  the  dielectric 
constant,  for  the  values  0-976  and  0-882  of  a,  the 
degree  of  dissociation.  Values  of  a  calculated  from 
the  data  for  e,  and  A^vj,  where  rt  is  the  viscosity,  by 
means  of  the  equation  a=l— 65-7 /e\r,vt  (A.,  1921,  ii, 
423)  agree  with  the  experimental  figures  as  closely 
as  those  calculated  from  the  Onsagcr  equation 
a  =  1  -  [0-S1S  X  106/(s2')3'2  +  S2-0/(sT)lXir-0]c!  (A., 

1927,  517).  R.  Cuthill. 


Conductivity  of  thiocyanates  in  methyl 
alcohol.  (Miss)  A.  Unmack,  D.  M.  Murray-Rust, 
and  (Sir)  H.  Hartley  (Proc.  Roy.  Soc.,  1930,  A,  127, 
228 — 240). — The  electrical  conductivities  in  methyl 
alcohol  at  25°  of  solutions  of  lithium,  sodium,  potass¬ 
ium,  rubidium,  ccesium,  ammonium,  barium,  stront¬ 
ium,  calcium,  zinc,  magnesium,  and  cadmium  thio¬ 
cyanates  have  been  measured  over  the  concentration 
range  0-0001 — 0-002A7.  The  results  with  the  uni¬ 
valent  cations  are  in  general  agreement  with  the 
Debyc-Huckel-Onsagcr  theory  (cf.  Onsager,  A.,  1927, 
1031),  and  with  the  exception  of  lithium  they  confirm 
the  values  for  the  mobilities  of  the  ions  found  by 
Frazer  and  Hartley  (A.,  1925,  ii,  1163).  Comparing 
the  present  results  with  those  found  by  Frazer  and 
Hartley  for  the  chlorides  and  nitrates  of  the  alkali 
metals,  it  is  found  that  in  each  series  the  value  of 
x  the  slope  of  the  straight-line  graph  obtained  by 
plotting  Ac  against  Kc,  is  slightly  less  for  the  lithium 
salt  than  the  theoretical  value,  and  that  the  difference 
between  the  observed  and  calculated  values  of  x 
increases  with  the  atomic  weight  of  the  metal,  show¬ 
ing  a  greater  tendency  to  ionic  association  in  the  case 
of  the  heavier  cations.  It  is  suggested  that  in  dilute 
solutions  the  size  of  the  solvated  ion  is  the  factor 
which  determines  the  ionic  association,  in  accordance 
with  Bjerrum’s  hypothesis  (cf.  A.,  1927,  314).  The 
thiocyanates  of  the  bivalent  metals  show  much  greater 
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deviations  from  theory,  and  it  is  clear  that  a  con¬ 
siderable  amount  of  association  occurs  even  in  very 
dilute  solutions  of  the  alkaline-earth  metals,  whilst 
the  thiocyanates  of  zinc  and  cadmium  behave  as 
weak  electrolytes  in  methyl  alcohol.  The  mean  value 
of  the  mobility  of  the  thiocyanate  ion  is  calculated  to 
to  GO- 9.  The  addition  of  small  quantities  of  water  to 
the  cell  lowers  the  conductivity  of  the  uni-univalent 
salts,  although  to  a  smaller  extent  than  would  be 
accounted  for  by  the  change  in  viscosity.  With 
magnesium  and  calcium  thiocyanates,  however,  the 
conductivity  is  considerably  raised,  indicating  that  the 
degree  of  association  is  diminished  by  the  presence 
of  a  small  amount  of  water.  L.  L.  Bircumsiiaw. 

New  formula  for  determination  of  the  limiting 
conductivities  of  uni-univalent  electrolytes.  A. 
Salit6wna  (Rocz.  Chcm.,  1930,  10,  230 — 239).— 
Muller's  formula,  viz.,  Xi=Xb+62-15/j>0'415,  is  given  a 
more  general  form,  Xo>=xr-j-31-46 /-Er,v0'115,  where  E 
is  the  dielectric  constant  of  the  solvent  and  v\  its 
coefficient  of  viscosity.  The  above  modified  formula 
gives  accurate  results  for  solutions  of  electrolytes 
giving  univalent  ions  even  in  such  cases  where  Kohl- 
rausch’s  formula  cannot  be  applied. 

R.  Truszkowski. 

Coefficient  of  conductivity  of  strong  electro¬ 
lytes  in  aqueous  solution.  B.  Garb  and  M.  Hlasko 
(Rocz.  Chem.,  1930,  10,  248 — 252). — The  molecular 
conductivities  and  the  coefficients  of  conductivity  of 
mixtures  containing  0-002A-  and  0-01A7- lithium  iodide, 
ammonium  bromide,  potassium  thiocyanate,  sodium 
nitrate,  and  rubidium  chloride  arc  respectively  129-5 
and  0-94,  and  121-46  and  0-883;  these  values  are 
within  the  limits  of  experimental  error  identical  with 
the  mean  of  the  corresponding  values  obtained  for 
each  salt  separately  at  concentrations  respectively  of 
0-OliV  and  0-05iV.  The  same  is  the  case  for  mixtures 
of  salts  with  a  common  ion,  viz.,  0-002AT-  and  0-01AT- 
potassium  thiocyanate,  chloride,  bromide,  iodide,  and 
nitrate;  hero  the  respective  values  arc  139-4  and 
0-937,  and  130-8  and  0-8S0.  The  conductivity  co¬ 
efficient  is  thus  independent  of  the  nature  of  the 
strong  electrolyte  used,  but  depends  only  on  the 
number  of  ions  in  solution.  R.  Truszkowski. 

Electrochemical  investigation  of  the  system 
AlBra-KBr  in  ethylene  bromide.  W.  A.  Plot¬ 
nikov  and  W.  A.  Kikez  (Z.  physikal.  Chem.,  1930, 
147,  215 — 226). — The  conductivity  of  a  solution  con¬ 
taining  7-3%  of  potassium  bromide,  39%  of  aluminium 
bromide,  and  53-7%  of  ethylene  bromide  is  4-63  X  10*3. 
Cryoscopic  investigation  of  solutions  of  aluminium 
bromide  in  ethylene  bromide  show  that  50%  of  the 
aluminium  bromide  molecules  combine  to  form  double 
molecules.  By  the  addition  of  potassium  bromide  to 
these  solutions  the  f.  p.  is  raised,  indicating  the  form¬ 
ation  of  complex  molecules,  Al2Br6,?iKBr.  Electro¬ 
lysis  with  platinum  electrodes  results  in  the  separ¬ 
ation  of  ethylene  at  the  cathode  and  bromine  at  the 
anode.  The  decomposition  voltage  is  0-5S,  which  is 
in  approximate  agreement  with  the  value  0-64  derived 
from  Berthelot’s  thermochemical  data.  The  nature 
of  the  solvates  probably  formed  is  discussed.  Taking 
into  consideration  the  higher  viscosity  of  the  solution 
the  electrical  conductivity  indicates  that  there  must 


be  a  considerable  degree  of  ionisation  in  spite  of  the 
low  dielectric  constant  of  ethylene  bromide. 

M.  S.  Burr. 

Electrochemical  investigation  of  the  system 
AlBr3-KBr  in  toluene  and  xylene.  V.  A.  Plot¬ 
nikov  and  (Miss)  S.  Jakubson  (Z.  physikal.  Chem., 
1930, 147,  227— 230).— The  conductivity  of  a  toluene 
solution  containing  41 -94%  of  aluminium  bromide  and 
6-54%  of  potassium  bromide  is  4-22  x  10‘3.  The  con¬ 
ductivity  increases  with  the  concentration  of  potassium 
bromide.  By  electrolysis  of  solutions  of  these  two 
salts  in  toluene  and  in  o-,  j>-,  and  commercial  xylene 
with  an  aluminium  anode  and  a  platinum  cathode, 
aluminium  is  dissolved  from  the  anode  and  deposited 
at  the  cathode,  but  not  in  the  proportions  required 
by  Faraday’s  law.  With  a  silver  or  copper  anode  in 
the  toluene  solution  these  two  metals  go  into  solution 
in  amounts  in  accordance  with  Faraday’s  law,  pro¬ 
vided  that  copper  forms  a  univalent  ion.  The  decom¬ 
position  potential  at  17-6°  is  2-05  volts  in  toluene  and 
1-65  in  p-xylcnc.  From  thermochemical  data  the 
value  of  the  latter  is  1-78  volt.  M.  S.  Burr. 

Electrical  conductivities  of  some  polysac¬ 
charides  as  a  function  of  time  and  of  spontaneous 
precipitation.  (Mme.)  Z.  Gruzewska  (J.  Chim. 
phys.,  1930,  27,  163 — 167).— The  electrical  conduct¬ 
ivity  of  unstable  colloidal  solutions  of  polysaccharides 
varies  with  time  as  the  result  of  the  opposite  effects 
of  increasing  viscosity  due  to  coagulation  and  the 
liberation  of  electrolytes.  The  conductivities  of  sterile 
solutions  do  not  vary.  C.  W.  Gibby. 

Comparative  measurements  of  the  surface 
conductivity  of  solutions  of  various  electrolytes 
at  a  boundary  of  pyrex.  J.  W.  McBain  and  C.  It. 
Peaker  (J.  Physical  Chem.,  1930,  34,  1033—1040).— 
The  surface  conductivities  of  aqueous  solutions  of 
potassium  chloride,  barium  chloride,  potassium  sul¬ 
phate,  aluminium  chloride,  and  of  potassium  ferro- 
cyanide  at  25°±0-01  have  been  determined  by  the 
method  previously  used  (this  vol.,  37)  with  the  parallel 
plates  replaced  by  concentric  tubes  of  pyrex.  The 
results  confirm  the  observations  previously  made  (loc. 
cit.)  with  optically-polished  surfaces  that  the  con¬ 
ductivities  are  greater  in  capillaries  than  in  bulk  and 
the  relative  increase  in  conductivity  is  greater  the 
more  dilute  is  the  solution.  The  specific  surface  con¬ 
ductance  decreases  as  the  concentration  decreases. 
In  the  case  of  potassium  chloride,  the  present  values 
are  about  2-25  times  as  great  as  those  previously 
obtained.  L.  S.  Theobald. 

Mechanism  of  electrical  conduction  in  solid 
salts.  C.  A.  Goethals  (Rcc.  trav.  chim.,  1930,  49, 
357—362). — The  electrical  conductivity  has  been 
measured  of  pastilles  of  potassium  nitrate  made  bv 
rapid  crystallisation  of  the  molten  salt,  with  and 
without  the  addition  of  finely-divided  sand,  and  by 
compression  of  the  powdered  crystals.  In  the  tem¬ 
perature  range  220 — 320°  the  conductivities  of  Pas' 
tilles  formed  from  the  salt  crystallised  with  sand  arc 
distinctly  lower  than  those  of  the  other  types.  The 
conductivities  are  satisfactorily  represented  by  the 
formula  log  j—a+bT.  The  decrease  in  conductance 
of  the  nitrate  crystallised  on  the  sand  particles  is 
attributed  to  the  distortion  of  the  crystal  lattice, 
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since  in  this  condition  the  surface  of  the  1-Gx  105 
crystallites  containing  1  c.c.  of  the  salt  was  400  cm.2 

F.  G.  Tryhorn. 

Temperature-conductivity  curves  of  solid 
salts.  III.  Lithium  halides.  D.  C.  Ginkings 
and  T.  E.  Phipps  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1340—1345). — The  conductivities,  «,  of  lithium  chlor¬ 
ide,  bromide,  and  iodide  have  been  determined  be¬ 
tween  the  ordinary  temperature  and  the  respective 
m.  p.  The  curve  connecting  log  k  with  1/T  consists 
of  two  intersecting  straight  lines,  from  which  the 
“heats  of  liberation,”  II,  of  the  ions  are  calculated; 
H  is  a  linear  function  of  the  m.  p. 

In  conjunction  with  previous  results  (A.,  1929,  753), 
it  is  shown  that  for  a  scries  of  alkali  halides  with  a 
common  halogen,  the  lighter  is  the  alkali  metal  the 
less  is  H  for  either  ion  in  the  lattice.  For  alkali 
halides  with  a  common  alkali  metal,  the  lighter  is 
the  halide  ion  the  greater  is  H  for  either  ion  in  the 
lattice.  J.  G.  A.  Griffiths. 

Promotion  of  crystal  formation  by  electrical 
action.  K.  Schaum  and  E.  A.  Scheidt  (Z.  anorg. 
Chem.,  1930,  188,  52—59;  cf.  Volmer,  A.,  1929, 
1399). — The  influence  of  various  types  of  electrical 
excitation  on  the  production  of  crystals  in  supercooled 
liquids  has  been  examined.  The  substances  studied 
were  nitrobenzene,  benzene,  urethane,  salol,  aceto¬ 
phenone,  and  benzophenone.  Fields  produced  by  the 
town  supply  (440  volts  D.C.)  or  by  an  influence 
machine  giving  10 — 15  kilovolts  were  ineffective,  but 
the  higher  potentials  furnished  by  an  induction  coil 
(50 — 80  kilovolts),  or  a  Tesla  discharge,  brought  about 
crystallisation  in  every  case  in  a  short  time,  of  the 
order  of  1  or  2  min.  The  substances  were  maintained 
above  the  mean  temperature  of  spontaneous  crystall¬ 
isation,  and  it  was  proved  that  the  effects  were  not 
due  to  mechanical  disturbance.  Spark  discharge  in 
the  liquids  themselves  caused  immediate  crystallis¬ 
ation.  The  action  is  probably  due  to  the  orientation 
of  dipoles.  F.  L.  Usher. 

Electrochemical  behaviour  and  rate  of  dissolu¬ 
tion  of  single  zinc  crystals  in  sulphuric  acid.  M. 
Stkauhanis  (Z.  physikal.  Chem.,  1930,  147,  161 — 
187 ;  cf.  A.,  1929,  989). — The  potential  of  single  zinc 
crystals,  prepared  by  a  method  which  is  described, 
and  placed  in  neutral  zinc  sulphate  solution,  is  the 
same  at  all  the  different  crystallographic  faces,  and 
agrees  also  with  that  of  a  polycrystalline  piece  of  the 
metal.  On  the  addition  of  a  small  quantity  of  sul¬ 
phuric  acid  to  the  zinc  sulphate  solution  the  potential 
falls,  but  reaches  a  minimum  at  concentrations  less 
than  O-OlA-sulphuric  acid.  It  then  increases  to  an 
approximately  constant  value  at  about  2iV-sulphuric 
acid.  By  saturation  of  the  solution  with  hydrogen 
the  potential  in  both  acid  and  neutral  solutions 
increases.:  By  saturation  with  oxygen,  however,  the 
potential  falls  in  neutral  solution,  but  increases  in 
acid  solution  to  a  smaller  extent  than  for  hydrogen. 
The  values  found  depend  on  whether  the  solution  is 
stirred  or  not.  The  observed  potential  changes  may 
he  explained  on  the  assumption  that  the  potential  is 
a  function  of  the  rate  of  dissolution  of  the  zinc.  For 
higher  velocities  the  relationship  is  linear  such  that 

=e'—  k  .  AvJAl,  where  e,'  is  the  potential  of  the 


dissolving  zinc  and  e'  the  potential  at  the  beginning 
of  dissolution.  In  sulphuric  acid  of  the  same  con¬ 
centration  the  relationship  is  the  same  for  all  the 
different  crystal  faces.  The  coefficient  k  increases  with 
dilution  of  the  acid.  The  most  electronegative  and 
reproduciblo  values  for  the  zinc  potential  are  obtained 
if  dissolution  is  prevented,  as  with  very  pure  zinc. 
Dissolution  is  brought  about  at  a  measurable  rate 
when  metallic  impurities  are  present.  The  impurities 
occur  in  the  crystal  in  parallel  layers  (A.,  1929,  631). 
The  different  surfaces  of  a  single  zinc  crystal  dissolve 
in  2iV-sulphuric  acid  at  different  rates  in  the  order 
(U20)>(1010)=(10U)>(0001).  There  is  an  induc¬ 
tion  period  the  length  of  which,  for  each  face,  is  in 
the  inverse  order.  These  differences  arc  explained 
by  the  difference  in  the  orientation  of  the  layers  of 
impurities  with  respect  to  the  different  crystal  faces, 
and  not  to  differences  in  the  crystal  faces  themselves. 
The  etching  of  the  different  crystal  faces  by  2A- 
sulphuric  acid  has  been  studied  microscopically. 

M.  S.  Burr. 

E.M.F.  of  zinc  amalgams.  J.  L.  Crenshaw'  (J. 
Physical  Chem.,  1930,  34,  863—869). — The  measure¬ 
ments  of  the  E.M.F.  of  zinc  amalgams  by  Richards 
and  Forbes  (A.,  1907,  ii,  424),  Pearce  and  Eversole 
(A.,  1928,  309),  and  the  author  (A.,  1910,  ii,  258) 
w'hen  compared  by  a  method  which  gives  no  undue 
weight  to  the  most  dilute  amalgams,  for  which  the 
experimental  error  is  greatest,  are  in  good  agreement. 
The  observations  agree  more  closely  with  each  other 
than  with  Hildebrand’s  equation. 

L.  S.  Theobald. 

Mercurous  ion.  A.  E.  Brodsky  (Z.  Elcktro- 
chem.,  1930,  36,  26S). — There  is  an  unexplained  dis¬ 
crepancy  between  the  value  for  the  normal  electrode 
potential  of  the  mercurous  ion  previously  recorded 
(this  vol.,  35)  and  the  value  calculated  from  Drucker’s 
data  (A.,  1912,  ii,  424).  R.  Cuthill. 

Potential  [at  metallic  electrodes]  in  electro¬ 
lytes  with  foreign  ions.  I.  A.  Schmid  and  W. 
Winkelmann  (Hclv.  Chim.  Acta,  1930, 13,  304 — 310). 
— The  potential  of  a  copper  rod  placed  in  solutions 
of  various  sodium  and  potassium  salts  is  reproducible, 
and  varies  with  the  concentration  of  the  salt  and 
with  the  nature  of  the  anion.  Measurements  have  also 
been  made  of  the  potential  of  the  metallic  electrode 
in  the  primary  cell  amalgamated  zinc|electrolyte| 
carbon  which  wras  short-circuited  through  a  resistance, 
using  different  sodium  and  potassium  salts  and  acids 
as  electrolytes.  The  slope  of  the  current-potential 
curve  is  dependent  on  the  concentration  of  the  elec¬ 
trolyte  and  on  the  nature  of  the  anion.  The  acids, 
how'ever,  give  curves  different  from  those  of  the 
corresponding  neutral  salts.  O.  J.  Walker. 

Electrolytic  reduction  potentials  of  organic 
compounds.  V,  VI.  Reduction  potentials  of 
ketones  and  their  relation  to  their  molecular 
constitutions.  M.  Shikata  and  I.  Tachi  (Mem. 
Coll.  Agric.  Kyoto,  1930,  8,  1—19,  21—46;  cf.  A., 
1928,  136,  648,  95S). — V.  The  electrolytic  reduction 
potentials  of  acetone,  methyl  ethyl  ketone,  aceto¬ 
phenone,  acetoin,  benzophenone,  and  benzoin  have 
been  measured  with  a  dropping  mercury  cathode  and 
a  polarograph.  Mono-substitution  of  Me  by  Et  in- 


700 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


creases  the  reduction  potential  by  100 — 160  milli¬ 
volts  ;  di-substitution  doubles  the  effect.  Substitu¬ 
tion  of  hydrogen  in  the  a-position  to  a  carbonyl 
group  increases  the  reduction  potential.  The  solu¬ 
bilities  of  benzophenone  and  benzoin  in  water  at 
25°,  determined  polarographically,  arc  1-51  xl(H  and 
4-41  X HH  mols.  per  litre. 

VI.  The  electrolytic  reduction  potentials  of  diacetyl, 
benzil,  acetylacetone,  benzovlacetone,  dibenzoylmeth- 
ane,  acetonylaeetone,  arid  diphenyl  triketone  (ay -di - 
phenylpropanetrionc)  have  been  determined.  The  solu¬ 
bility  of  benzil  in  water  at  25°  is  estimated  to  be 
8-80  X  HH  mol.  per  litre.  Introduction  of  a  carbonyl 
group  in  the  a-position  in  a  monoketone  makes  the 
reduction  potential  positive  by  a  greater  amount  than 
that  found  for  the  (3-  or  y-position.  C.  W.  Gibby. 

Diphenylamine  and  diphenylbenzidine  as 
reduction-oxidation  indicators.  I.  M.  Kolthoef 
and  L.  A.  Sarver  (Z.  Elcktrockcm.,  1930,  36,  139 — 
141). — The  intensity  of  the  blue  coloration  produced 
with  equivalent  quantities  of  dichromatc  and  di- 
phenylaminc  or  diphenylbenzidine  in  acid  solution 
increases  with  the  acid  concentration  up  to  about 
10JY,  and  thereafter  diminishes.  The  catalytic  in¬ 
fluence  of  the  ferrous  ion  is  ascribed  to  the  formation 
of  some  higher  oxidation  product,  since  the  ferric  ion 
is  without  effect.  Potassium  permanganate  causes 
the  production  of  the  blue  colour  with  both  indicators 
even  in  0-01iV-sulphuric  acid  and  in  acetic  acid,  but 
not  in  sodium  acetate  solution  :  the  formation  of 
the  colour  thus  appears  to  depend  more  on  the  oxid¬ 
ation  potential  of  the  oxidising  material  than  on  the 
p„  of  the  solution.  The  solubility  of  diphenylbenz- 
idinc,  determined  ncphelometrically,  is  0-06  mg.  per 
litre,  and  its  ionisation  constant  at  25°  is  about  10~13 ; 
the  solubility  increases  slowly  with  increase  of  pa. 
On  account  of  this  slight  solubility  and  of  the  in¬ 
stability  of  the  blue  substance  the  potentiometric 
study  of  the  oxidation  of  diphenylamminc  by  di- 
ehromate  is  very  difficult,  but  appears  to  indicate 
that  the  reactions  involved  follow  the  sequence  di- 
phcnylamine — >- diphenylbenzidine — ->blue  quinon- 
oid  substance ;  the  blue  substance  then  combines 
with  a  further  quantity  of  diphenylbenzidine  to  form 
a  green,  insoluble  compound.  The  corrections  neces¬ 
sary  when  diphenylamine  or  diphenylbenzidine  is 
employed  as  a  reduction-oxidation  indicator  arc 
described.  H.  F.  Gillbe. 

Oxidation-reduction  potentials  of  hajmin  and 
related  substances.  I.  Potentials  of  various 
hsemins  and  hsematins  in  presence  and  absence 
of  pyridine.  J.  B.  Conant  and  C.  O.  Tongberg 
(J.  Biol.  Chcm.,  1930,  86,  733— 741).— The  normal 
potential  of  the  hsemin-rcduccd  luemin  system  at 
2  X 1(H  molar  concentration  in  a  mixture  of  equal 
volumes  of  O-lilf-borax  and  0-2d/-sodium  tartrate 
(p„  9-15)  and  22°^2°  is  —0-230  volt,  and  that  of  the 
htematin-reduced  hsematin  system  under  similar  con¬ 
ditions  —0-242  volt.  Increase  in  p„  makes  the  poten¬ 
tial  more  negative,  whilst  increasing  dilution  and  the 
presence  of  pyridine  or  of  cyanide  make  it  more 
positive;  the  cyanide  effect  is  destroyed  by  pre¬ 
liminary  heating  of  the  borax  solution  of  luemin  or 
luematin.  C.  K.  Harington. 


Active  dextrose.  C.  E.  Clifton  and  J.  M.  Okt 
(J.  Physical  Chcm.,  1930,  34,  855— 862).— The  deter¬ 
mination  of  the  oxidation  potentials  of  dextrose  solu¬ 
tions  in  sodium  hydroxide-sodium  phosphate  buffers 
at  pu  10  yields  further  evidence  of  a  small  but  definite 
amount  of  a  powerful  reducing  agent  or  an  active 
dextrose  (cf.  A.,  1929,  889),  which  alone  is  responsible 
for  the  reduction  intensities  developed  in  these  solu¬ 
tions.  The  active  form  is  quickly  destroyed  by  a 
mild  oxidising  agent,  and  it  exists  in  equilibrium 
with  the  main  bulk  of  inactive  or  ordinary  dextrose. 
The  concentration  of  the  active  constituent  is  of  the 
order  of  1  in  266,000.  L.  S.  Theobald. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  X.  Reduction  of  sulphurous 
acid.  B.  Gosman  (Coll.  Czech.  Chcm.  Comm.,  1930, 
2,  185 — 197). — A  polarographic  investigation  of  solu¬ 
tions  of  sulphurous  acid  and  of  sulphites  has  been 
made,  using  the  dropping  mercury  cathode.  Solu¬ 
tions  of  normal  sulphites  show  no  electro-reduction 
up  to  the  voltage  of  deposition  of  sodium  ions.  In 
acidic  solutions  undissociated  sulphurous  acid  mole¬ 
cules  arc  reduced  at  about  —0-2  volt,  the  reduction 
potential  depending  on  the  concentration  of  sulphur¬ 
ous  acid  and  of  hydrogen  ions,  yielding  hyposul- 
phurous  acid  thus  2SO.,+2© — >-S204".  In  neutral 
solution  a  second  reduction  stage  potential  is  observed 
at  —1-2  volt  and  is  supposed  to  yield  sulphoxylic 
acid.  The  polarographic  method  is  convenient  for 
the  study  of  negative  catalysis  in  the  reaction  between 
oxygen  and  sulphites.  J.  W.  Smith. 

Study  of  complex  salts  by  means  of  the  polaro- 
graph.  E.  Shikata  and  Y.  Kida  (J.  Phys.  Chcm., 
Japan,  1929,  2,  75 — 90). — The  anodic  potential,  de¬ 
composition  voltage,  and  saturation  current  were 
measured  for  the  addition  of  ammonium  or  sodium 
nitrate  or  nitric  acid  to  copper  nitrate  solution.  The 
complexes  differ  in  stability  according  to  the  concen¬ 
tration  of  hydrogen  and  nitrate  ions,  and  when  alkali 
is  added  they  are  decomposed  to  form  hydrated 
complexes.  Chemical  Abstracts. 

Electrometric  study  of  the  precipitation  of 
copper  ions  by  alkalis.  A.  J.  Hopkins  and  R.  A. 
Beebe  (J.  Physical  Chem.,  1930,  34,  570 — 579).— 
Using  the  quinhydronc  electrode,  electrometric  titra¬ 
tions  of  solutions  of  copper  sulphate,  nitrate,  or 
chloride  with  sodium  hydroxide  have  been  carried 
out  under  various  conditions.  In  the  case  of  the 
sulphate,  the  single  sharp  inflexion  at  pa  7  of  the 
electrometric  titration  curve  in  all  cases  indicates 
the  precipitation  of  only  one  definite  basic  salt  of  t&e 
composition  CuS04,3Cu(0H)2,a;H20.  When  the  JR- 
cipitate  is  heated  in  the  presence  of  excess  of  copp®1 
sulphate  a  slow  conversion  of  the  1  :  3  salt  into  a  salt 
of  higher  sulphate  content,  possibly  the  1  : 2  salt,  is 
indicated.  The  amount  of  alkali  required  for  com¬ 
plete  precipitation  of  copper  from  a  sulphate  solution 
depends  on  concentration  and  stirring  to  some  exten  , 
in  the  case  of  the  nitrate,  the  effect  of  a  change  in 
the  conditions  of  precipitation  is  more  marked,  ou 
in  the  case  of  the  chloride,  this  effect  practical!} 
disappears.  The  precipitate  from  nitrate  solutions 
is  a  mixture  of  copper  hydroxide  and  the  basic  sa 
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Cu(N03)2,3Cu(0H)2,:rH20 ;  that  from  chloride  solu¬ 
tions  has  the  composition  CuCl2,3Cu(0H)„,a:H20. 

L.  S.  Theobald. 

Electrolytic  deposition  of  copper  [from  copper 
sulphate]  in  the  presence  of  amino-acids.  C. 
Marie  and  Gerard  (Compt.  rend.,  1930, 190,  S64 — 
866). — In  the  presence  of  glycine  at  24°  the  over¬ 
voltage  decreases  with  decrease  in  current  density 
and  glycine  content  (cf.  Fuseya  and  Nagano,  B.,  1927, 
632).  It  is  not  influenced  by  the  concentration  of 
the  copper  sulphate  solution  (N — 2 N),  although  for 
dilute  solutions  the  deposits  are  more,  fragile  and  less 
adherent.  The  precipitated  copper  entrains  copper 
sulphate  and  glycine  in  approximately  molecular  pro¬ 
portions  (cf.  A.,  1927,  S40).  Similar  results,  with 
higher  overvoltages,  were  obtained  in  the  presence  of 
leucine.  J.  Grant. 

Decomposition  potential  of  alumina  in  molten 
cryolite-alumina  mixtures.  P.  Drossbach  (Z. 
Elektrochcm.,  1930,  36,  179 — 1S1). — The  decomposi¬ 
tion  potential  of  alumina  in  cryolite-alumina  mix¬ 
tures  at  1200°,  calculated  from  the  heat  effect,  is  2T6 
volts.  H.  F.  Gillbe. 

Deposition  potential  of  copper  from  solutions 
of  its  simple  salts  containing'  the  corresponding 
free  acid.  F.  Foerster  and  K.  Gabler  (Z.  Elektro- 
chern.,  1930,  36, 197 — 200).— The  increase  of  potential 
necessary  for  the  cathodic  deposition  of  copper  from 
solutions  of  cupric  sulphate  and  perchlorate  when 
free  sulphuric  or  perchloric  acid  is  present  is  due  to 
the  influence  of  the  anions  on  the  crystallisation  pro¬ 
cesses  at  the  electrode,  and  not  to  the  variation  of 
activity  of  the  copper  ions  in  the  solution. 

H.  F.  Gillbe. 

Significance  of  the  anomalous  behaviour  of 
palladium  anodes  in  solutions  containing 
chlorides.  F.  MOller  and  A.  Riefkoiil  (Z. 
Elektrochcm.,  1930,  36,  181 — 183). — The  following 
solubilities  have  been  determined  in  g./lOO  c.c. :  pal- 
ladous  and  platinous  chlorides  in  2iY-sodium  chloride 
solution,  28  and  0-84,  respectively ;  palladous  sulphate 
in  M-sodium  sulphate  solution,  0-4 ;  palladous  oxide 
in  A -sodium  nitrate  solution,  very  small.  These 
figures  tend  to  confirm  the  suggestion  that  the  primary 
product  of  the  anodic  polarisation  of  palladium  in 
sodium  chloride  solutions  is  palladous  chloride,  the 
high  solubility  of  which  permits  the  metal  to  retain 
its  activity  up  to  a  certain  critical  current  density, 
platinum  under  the  same  conditions  remaining  passive. 
The  passivity  of  palladium  in  solutions  of  sulphate 
and  nitrate  is,  in  the  same  way,  due  to  the  slight 
solubility  of  the  sulphate  and  oxide  films  which  arc 
formed.  H.  F.  Gillbe. 

Production  of  a  current  by  motion  of  an  elec¬ 
trode  in  an  electrolyte  solution.  M.  O.  Char- 
man  daman  and  B.  J.  Perwuschin  (Z.  Elektrochcm., 
1930,  36,  24S — 252  ;  cf.  Procopiu,  A.,  1922,  ii,  112). — 
If  in  an  apparatus  consisting  of  two  platinum  elec¬ 
trodes  in  contact  with  an  aqueous  solution  of  an  acid 
one  electrode  is  set  in  motion,  an  E.M.F.  is  set  up, 
the  moving  electrode  being  negative.  The  intensity 
of  the  resulting  current  depends  on  the  acid  used, 
and  by  previously  electrolysing  the  solution  for  some 
tune  the  current  is  increased  or  in  some  cases  reversed. 


In  an  acid  solution  previously  saturated  with  hydrogen 
the  moving  electrode  is  at  first  negative  but  soon 
becomes  positive.  Electrodes  wrapped  in  filter-paper, 
or  charged  with  oxygen  or  chlorine,  or  treated  with 
chromic  acid  give  very  feeble  currents,  but  except  in 
the  first  case  the  current  soon  becomes  normal  again. 
Contamination  of  the  electrode  surface  reduces  the 
current,  but  ignition  of  the  electrode  restores  its 
activity.  R.  Cutiiill. 

Mechanism  of  a  simple  voltaic  cell.  R.  T. 
Lattey  and  M.  W.  Perrin  (Trans.  Faraday  Soc., 
1930,  26,  227— 233).— Voltaic  cells  of  the  tvpc 
Zn|ZnS04|M,  where  M  is  Cu,  Pt,  Au,  Ag,  Hg,  Pb,  or  Fe, 
show,  on  open  circuit,  a  doposit  of  the  anode  metal 
on  the  cathode.  In  the  case  of  copper  at  the  ordinary 
temperature  it  consists  of  hydrated  zinc  oxide  with 
a  small  proportion  of  metallic  zinc,  but  metallic  zinc 
only  is  deposited  from  boiling  solutions.  E.M.F. 
measurements  made  with  these  and  similar  cells,  with 
electrodes  of  varying  areas,  and  in  the  presence  and 
absence  of  dissolved  oxygen,  support  the  view  that 
metallic  ions  from  solution  are  discharged  oil  and 
alloy  with  the  cathode.  Dissolved  oxygen  (e.g.,  in 
cold  solutions)  acts  as  a  depolariser  by  oxidising  the 
deposit  to  an  oxide  film  which  is  porous  both  to  gas 
and  to  electrolyte.  J.  Grant. 

Mercury-basic  mercury  sulphate  voltaic  cell. 
W.  C.  Vosburgh  and  O.  N.  Lackey  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1407— 1410).— The  E.M.F.  of  the  cell 
Hg  |  HgS04,.w¥-H2S01  |aA/-H?S04,Hg2S04,3Hg0-S03| 
Au  has  been  determined  for  the  range  20—35°.  The 

E. M.F.  is  reproducible,  decreases  linearly  with  rise 

of  temperature,  but  falls  slowly  with  time.  Solu¬ 
bilities  of  basic  mercuric  sulphate  in  dilute  sulphuric 
acid  are  recorded.  J.  G.  A.  Griffiths. 

Cells  with  liquid-liquid  junctions.  E.  A. 
Guggenheim  (J.  Amer.  Chem.  Soc.,  1930,  52,  1315 — 
1337).— The  calculation  of  diffusion  potentials  for 
different  types  of  liquid-liquid  junctions  between  two 
electrolytes  is  discussed.  Measurements  have  been 
made  with  the  cell  HglHgCl|0-lA-HCl|c-KCl|0-lA- 
KCl|HgCl|Hg  at  18°  (c=01 — 3-5  lY).  The  “  con- 
tinuous  mixture  layer  ”  typo  (Henderson,  A.,  190S,  ii, 
655)  is  theoretically  unstable,  but  is  reproducible  to 
0-2  millivolt.  Taylor’s  calculation  of  the  “  free  diffu¬ 
sion  junction  ”  potential  (A.,  1927,  1144)  is  criticised, 
but  the  results  almost  coincide,  in  reproducibility 
and  magnitude,  with  those  of  the  first  type.  The 
conditions  of  the  Planck  formula  are  approximately 
satisfied  by  the  “  constrained  diffusion  junction,” 
which  is  realised  by  means  of  a  collodion  membrane. 
The  potentials  are  less  reproducible.  The  instability 
and  non-reproducibility  of  “  sharp  ”  junctions  arc 
attributed  to  the  absence  of  cylindrical  symmetry. 

J.  G.  A.  Griffiths. 

Pyrochemical  Daniell  cells  with  a  sharp  zone. 

F.  Opfenheimer  (Z.  anorg.  Chem.,  1930,  189,  297 — 
304). — Measurements  of  the  E.M.F.  of  the  fused  salt 
cell  Pb|PbCl2|CdCl2|Cd  at  600°,  650°,  and  700°  give 
122-8,  124-3,  and  126-5  millivolts,  respectively;  of 
the  cell  Pb|PbCl2|ZnCL,|Zn  at  550°  and  600°, *291-9 
and  285-7  millivolts ;  and  of  the  cell  Cd|CdCl.,|ZnGL,|Zn 
at  600°  and  650°,  155-3  and  150-4  millivolts.  These 
results  obtained  under  conditions  which  prevent  diffu- 
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sion  differ  from  those  recorded  by  Lorenz  and  others 
(A.,  1927,  523;  1928,  1331;  1929,  1241).  They  are 
also  much  more  reproducible.  They  confirm  Lorenz’s 
views  that  the  E.M.F.  of  the  pjTochemical  Daniell 
cell  is  simply  the  difference  of  the  two  E.M.F.  of  the 
single  electrodes  and  that  the  chlorine  ion  only,  and 
not  the  metal  ion,  migrates.  M.  S.  Burr. 

Quantum  state  of  molecules  active  from  the 
point  of  view  of  reaction  kinetics.  A.  Olander  (Z. 
physikal.  Chem.,  1930,  B,  7,  311 — 31S). — By  con¬ 
sideration  of  the  experimentally  determined  energies 
of  activation  of  certain  reactions,  and  the  energies 
associated  with  the  various  vibrational  quantum  states 
of  reacting  molecules,  an  attempt  has  been  made  to 
identify  the  active  molecule  of  reaction  kinetics  with 
certain  states  of  vibrational  excitation  of  the  molecule. 
In  the  decomposition  of  hydrogen  iodide,  the  collision 
between  molecules  with  vibrational  quantum  numbers 
of  3  and  4  respectively  appears  to  produce  reaction. 
At  a  gold  surface  4  quanta  altogether  suffice,  and  at 
a  platinum  surface  2  quanta.  A  selection  rule  appears 
to  exist  for  energy  transition  in  reactions  between 
molecules  of  exactly  similar  type  to  the  spectroscopic 
selection  rules.  The  decomposition  of  ozone  probably 
occurs  between  molecules  with  vibrational  quantum 
numbers  of  4  and  5.  J.  W.  Smith. 

Critical  pressures  of  ignition  of  dry  and  1  ‘  wet  ’  ’ 
mixtures  of  carbon  monoxide  and  oxygen.  V.  E. 
Cosslett  and  W.  E.  Garner  (Trans.  Faraday  Soc., 
1930,  26,  190 — 195). — The  lower  critical  pressure  for 
ignition  of  mixtures  of 'carbon  monoxide  and  oxygen 
was  determined  for  wet  and  dry  mixtures.  The  pre¬ 
sence  of  water  vapour  has  very  little  effect  on  the 
critical  pressure.  The  residual  pressure  of  gas  was 
found  to  depend  very  largely  on  the  state  of  the 
walls  of  the  silica  reaction  vessel.  In  wet  gas  mix¬ 
tures  the  residual  pressure  is  independent  of  the  initial 
pressure,  in  agreement  with  the  results  of  Kopp  and 
co-workers  (cf.  this  vol.,  299)  on  the  ignition  of 
mixtures  of  hydrogen  and  oxygen. 

C.  J.  Smithells. 

Propagation  of  detonation  across  a  gas  gap 
between  two  cartridges  of  explosive.  G.  St.  J. 
Perrott  and  D.  B.  Gawthrop. — Sec  B.,  1930,  487. 

Explosion  regions  of  gas  mixtures  in  wbicb 
one  or  two  of  the  gases  are  endothermic.  K. 
Posthumus  (Rec.  trav.  chiin.,  1930,  49,  309—347).— 
A  review  of  theories  of  gaseous  explosions  is  given 
and  the  explosion  regions  of  several  binary  and 
ternary  gas  systems  have  been  determined. 

Eor  the  system  hydrogen-nitrous  oxide  a  limit  was 
found  at  5-2%  H2  and  94-S%  N,0.  An  accurate 
determination  of  the  limit  with  excess  of  hydrogen 
was  impossible.  The  value  given  is  N„0  25-0,  H, 
75-0%.  For  the  ternary  systems  H„-N20-He,  H,- 
N20-A,  Ho-NaO-No,  H2-N20-C02  the" upper  limits  of 
explosion  occur  at  the  respective  percentages  He  49 — 
50,  A  71-6,  N  60-S,  and  CO,  54-3%. 

For  the  system  acetylene-nitrous  oxide  the  limits 
found  were  C2H2  2-2,  %0  97-S,  and  C2H,  67-0,  N20 
33-0%.  The  upper  limits  of  the  inert  gas  in  explosive 
mixtures  of  the  systems  G>H,-N,0-He  and  C,H,- 
NoO-A  are  respectively  He  50  and  "A  09 — 70%.  "Tlie 
importance  of  the  nature  and  strength  of  the  means 


of  ignition  hi  determining  the  position  and  magnitude 
of  the  explosion  region  is  indicated. 

F.  G.  Tryhorn. 

Decomposition  of  nitrogen  pentoxide  at  low 
pressures.  H.  J.  Schumacher  and  G.  Sprenger 
(Proc.  Nat.  Acad.  Sci.,  1930,  16,  129 — 135). — There 
is  no  marked  diminution  in  the  velocity  coefficients 
in  the  decomposition  of  nitrogen  pentoxide  at  35°  in 
the  pressure  range  0-2 — 0-004  mm.  until  a  pressure 
of  0-06  mm.  is  reached.  Below  this  value  the  fall 
becomes  considerable.  The  value  7-9  X 10-3  was  found 
for  the  higher  pressures.  F.  G.  Tryhorn. 

Thermal  decomposition  of  chlorine  dioxide. 
H.  J.  Schumacher  and  G.  Stieger  (Z.  physikal. 
Chem.,  1930,  B,  7,  363 — 386). — Investigation  of  the 
thermal  decomposition  of  chlorine  dioxide  at  35 — 55° 
has  shown  that  the  rate  of  reaction  rises  at  the  start 
to  a  maximum,  then  begins  to  fall,  becoming  approx¬ 
imately  proportional  to  the  total  pressure  and  to  the 
square  root  of  the  dioxide  pressure.  If,  however,  the 
rate  is  above  a  certain  critical  value  it  rises  con¬ 
tinuously  until  explosion  occurs.  The  velocity  is 
dependent  in  large  measure  on  the  nature  of  the 
surface  of  the  containing  vessel  and  on  the  ratio  of 
the  surface  area  to  the  volume,  and  the  temperature 
coefficient,  too,  is  influenced  by  the  containing  vessel, 
the  value  at  40°  for  a  glass  bulb  being  about  5. 
These  results  are  regarded  as  indicating  that  the 
decomposition  consists  of  a  chain  of  reactions  initiated 
by  the  wall  reaction  C102— C10+ 0,  and  largely  ter¬ 
minating  with  other  wall" reactions.  The  oxide  C103 
is  probably  one  of  the  intermediate  products.  The 
effect  of  the  addition  of  carbon  dioxide,  oxygen,  or 
chlorine  is  only  what  would  be  expected  from  the 
resulting  change  in  pressure,  but  chlorine  monoxide 
takes  part  in  the  reaction  and  markedly  retards  it. 
Carbon  monoxide,  also,  retards  the  reaction,  although 
to  a  smaller  extent,  and  if  it  is  present  when  explosion 
occurs  at  45°  slow  formation  of  carbon  dioxide  starts 
and  goes  on  until  either  all  the  oxygen  or  all  the 
monoxide  has  combined.  R.  Cuthill. 

Ignition  and  combustion  of  carbon  disulphide. 
M.  Prettre  and  P.  Laffitte  (Compt.  rend.,  1930, 
190,  796—798). — The  ignition  temperature  at  0-001 
mm.  pressure  of  carbon  disulphide-air  mixtures  varies 
linearly  with  the  proportion  (1-3 — 34-0%)  of  the 
former,  and  in  all  cases  there  is  a  period  of  induction 
of  2 — 6  sec.  An  intense  violet  flame  is  always 
obtained,  which  for  mixtures  containing  moro  than 
10%  CS2  appears  a  few  degrees  below  the  ignition 
point  (cf.  A.,  1929,  1215),  the  temperature  of  wind 
is  unaffected  by  fairly  large  amounts  of  carbon  dioxifif, 
small  amounts  of  methane,  and  less  than  3%  o' 
water  vapour.  The  fine  brown  deposit  accumulating 
on  the  cooler  parts  of  the  apparatus  during  combus¬ 
tion  at  300°  was  shown  to  be  carbon  monosulpbid0 
(cf.  Dixon,  A.,  1926,  10).  J.  Grant. 

Propagation  of  flame  in  gaseous  explosions- 
W.  M.  Thornton  (Phil.  Mag.,  1930,  [vii],  9, 260— 2/-)- 
— Experiments  on  a  7%  mixture  of  methane  in  air 
show  that  at  all  pressures  at  and  below  atmospheric 
flame  travels  faster  in  a  transverse  electric  field.  This 
may  be  a  consequence  of  the  increase  of  kinetic  energy 
of  the  gas,  either  in  or  just  beyond  the  wave  front, 
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due  to  the  ionic  velocity  added  by  the  electric  field, 
which  has  the  same  result  as  raising  the  temperature. 
However,  Baly  has  supposed  that  the  propagation  of 
flame  is  affected  by  means  of  molecular  complexes, 
A~B+,  having  a  momentary  excess  of  rotational 
energy,  B  being  a  molecule  which  has  gained  its 
critical  quantum  of  activity  at  the  expense  of  A,  and 

(since  an  electric  field  modifies  the  spin  of  the  electrons 
in  the  orbit  (as  is  disclosed  by  its  influence  on  the 
radiation  from  a  flame,  the  spectrum  lines  of  the 
Stark  effect  being  widened)  it  may  be  that  this 
i  change  of  energy  of  spin  is  the  additional  rotational 
energy  required  bj'  Baly’s  complexes,  and  so  the 
velocity  of  explosion  is  accelerated.  Further  evidence 
of  activation  by  radiation  is  afforded  by  the  fact 
that,  for  a  constant  tube  diameter,  the  velocity  of 
explosion  is  proportional  to  the  fourth  power  of  the 
flame  temperature  (cf.  Stefan’s  law).  The  idea  of 
combining  molecules  being  the  source  of  radiation  is 
investigated ;  it  is  suggested  that  the  two  “  steam 
lines  ”  observed  in  the  radiation  from  the  explosion 
of  wet  electrolytic  gas,  or  from  steady  flames,  are 
caused  by  the  spin  induced  by  combining  collisions 
of  hydrogen  and  oxygen  molecules  (a  heavy  and  a 
light  molecule),  the  combination  obviously  giving  riso 
to  strong  oscillatory  motion  and  momentarily  reduced 
translational  motion.  Numerous  experimental  facts 
are  cited  in  support  of  this  idea  in  a  generalised  form. 
The  correlation  of  explosions  initiated  by  compression 
and  ignition  is  briefly  discussed ;  the  velocity  of  flame 
at  any  point  in  a  tube  is  proportional  to  the  volume 
of  gas  burnt.  S.  K,  Tweedy. 

Kinetics  of  the  thermal  dissociation  of  propane 
and  [«-  and  iso-]butanes.  R?  N.  Pease  and  E.  S. 
DtRGAN  (J.  Amer.  Chem.  Soc.,  1930,  52,  1262—1267). 
-For  each  hydrocarbon  the  reaction  is  only  about 
1%  heterogeneous.  Dilution  of  the  hydrocarbon  with 
nitrogen  causes  the  liberation  of  slightly  larger  amounts 
of  hydrogen.  The  first  order  velocity  coefficient  falls 
as  the  reaction  proceeds,  perhaps  owing  to  rehydro¬ 
genation  of  the  dissociation  products.  The  coefficient 
also  falls  slightly  at  very  low  pressures,  but  there  is 
no  indication  of  a  second  order  reaction.  The  tem¬ 
perature  coefficient  of  the  reaction  velocity  is  about 
2’75  per  25°  for  each  hydrocarbon. 

S.  K.  Tweedy. 

Extinction  of  ethylene  flames  by  carbon  dioxide 
and  nitrogen.  G.  W.  Jones  and  R.  E.  Kennedy 
(Anarath.  and  Analg.,  1930,  9,  6—10). — The  limits  of 
inflammability  of  mixtures  of  ethylene  and  air  or 
oxygen  at  the  ordinary  temperature  and  pressure  in 
2-in.  tubes  with  upward  propagation  of  flame  were 
J  3-05,  28-60,  and  3-10,  79-9%,  respectively.  To  impart 
.  non-inflammability  to  ethylene  at  least  9  vols.  of 
'  onrbon  dioxide  or  15-3  vols.  of  nitrogen  were  required. 

Chemical  Abstracts. 

If  on-catalytic  polymerisation  and  hydrogen¬ 
ation  of  ethylene.  R.  N.  Pease  (J.  Amer.  Chem. 
“O®*,  1930,  52,  1158 — 1164). — The  behaviour  of  ethyl¬ 
ene  at  450 — 600°,  and  of  ethylene  and  hydrogen  or 
mtrogen  at  550 — 600°  when  passed  through  a  heated 
I  Pyrex  tube  has  been  studied.  The  polymerisation 
I  ifa,c^on  which  takes  place  probably  first  produces 
J  ontylene;  above  525°,  ethane,  methane,  a  little 


hydrogen,  and  liquid  products  begin  to  appear.  It 
seems  to  be  a  homogeneous  chain  reaction ;  investig¬ 
ation  of  the  effect  of  packing  in  static  experiments 
revealed  a  depressing  action  on  the  reaction.  The 
hydrogenation  reaction  appears  to  be  closely  coupled 
with  the  polymerisation ;  its  rate  is  of  the  same 
order.  It  is  suggested  that  ethylene  is  activated  by 
hydrogen,  and  then  activated  ethylene  which  would 
have  polymerised  is  largely  converted  into  ethane 
(cf.  Frey  and  Smith,  A.,  1928,  1211). 

R.  K.  Callow. 

“  Uniform  movement  "  of  flame  in  mixtures  of 
ethylene,  propylene,  or  butylene  with  air.  (Miss) 
E.  H.  M.  Georoeson  and  F.  J.  Hartwell  (J.C.S., 
1930,  733—737;  cf.  A.,  1927,  211).— The  rate  of 
“  uniform  movement  ”  of  flame  in  these  mixtures 
has  been  determined  in  a  horizontal  quartz  tube 
2-5  cm.  in  diameter  and  150  cm.  long.  The  maximum 
velocities,  166,  101,  and  98  cm.  per  sec.,  were  obtained 
with  mixtures  containing  7-3 — — ' 7-7%  of  ethylene, 

5- 0— 5-3%  of  propylene,  and  3-9 — 4-1%  of  butylene, 
respectively.  The  velocity  was  unaffected  by  the 
length  of  the  tube,  was  only  slightly  decreased  by 
saturating  the  mixture  with  water  vapour,  but  was 
considerably  retarded  by  mechanical  disturbance; 
this  probably  accounts  for  the  smaller  values  obtained 
by  Chapman  (J.C.S.,  1921,  119,  1677).  In  a  glass 
tube,  similar  to  that  of  quartz,  the  lower  and  upper 
limits  of  explosive  mixtures  wore  3-3  and  18-25%  of 
ethylene,  2-58  and  7-5%  of  propylene,  and  1-93  and 

6- 0%  of  butylene.  J.  G.  A.  Griffiths. 

Kinetics  of  the  oxidation  of  gaseous  benzene. 
R.  Fort  and  C.  N.  Hinsiielwood  (Proc.  Roy.  Soc., 
1930,  A,  127,  218 — 227). — The  principle  of  the  experi¬ 
mental  method  has  been  previously  described  in  detail 
(Hinshelwood  and  Topley,  A.,  1924,  ii,  251);  it  con¬ 
sists  of  admitting  pure  benzene  and  oxygen  at  known 
pressures  to  a  porcelain  or  silica  bulb  maintained  at 
a  convenient  uniform  temperature  and  measuring  the 
fall  in  pressure  as  the  reaction  proceeds.  The  final 
products  of  oxidation  are  steam  and  carbon  monoxide 
with  a  smaller  amount  of  carbon  dioxide.  The  induc¬ 
tion,  period  observed  is  due  to  the  fact  that  the  first 
oxygenated  products  (partial  pressure  up  to  about 
5  mm.)  are  formed  without  any  pressure  increase. 
For  a  given  ratio  of  oxygen  to  benzene  the  rate  of 
oxidation  increases  with  the  total  pressure ;  it  also 
increases  rapidly  with  the  partial  pressure  of  benzene. 
The  influence  of  oxygen  is  more  complex  and  depends 
on  the  benzene  pressure,  but  with  high  ratios  of 
oxygen  to  benzene  there  is  a  steady  increase  of  rate 
with  oxygen  pressure.  The  rate  of  reaction  is  nearly 
the  same  in  porcelain  and  silica  bulbs,  and  also  in  a 
silica  bulb  packed  with  silica  tubes  giving  several 
times  the  original  surface,  but  with  a  bulb  packed 
with  small  silica  spheres  giving  a  very  large  surface 
the  results  are  erratic.  The  mechanism  of  the  oxid¬ 
ation  is  considered  to  be  similar  to  that  of  ethylene 
or  acetylene  to  glyoxal,  formaldehyde,  and  formic 
acid.  From  a  study  of  the  temperature  coefficient 
over  different  stages  of  the  reaction  the  values  of  the 
heat  of  activation  E  over  these  stages  are  calculated, 
and  it  is  shown  that  a  bi-  or  ter-molecular  reaction 
which  could  proceed  at  the  speed  of  the  benzene 
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oxidation  in  the  same  region  of  temperature  would 
have  a  heat  of  activation  not  greater  than  50,000 
g.-eah,  unless  it  depended  on  a  chain  mechanism. 
This  is  the  value  of  E  for  the  induction  period,  and 
the  much  greater  value,  82,000  g.-eal.,  found  for  the 
later  stages  of  the  reaction  is  considered  to  be  due  to 
the  increase  of  chain  length  as  well  as  to  the  increase 
in  the  primary  rate  of  reaction.  The  chains  are  prob¬ 
ably  not  of  great  length,  since  an  increase  in  the 
surface  area  has  only  a  small  influence  on  the  rate  of 
reaction;  it  is  concluded  that  they  are  propagated 
more  readily  when  the  initial  oxygenated  product 
encounters  another  molecule  of  hydrocarbon  than 
when  it  is  further  oxidised  to  oxygen. 

L.  L.  Bercumshaw. 

Decomposition  of  nitrogen  pentoxide  in  inert 
solvents.  H.  Eyeing  and  E.  Daniels  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1472— 1486).— The  rate  of 
decomposition  of  nitrogen  pentoxide  at  0-1 — 1-Silf 
concentrations  in  nitrogen  peroxide,  ethylidene  chlor¬ 
ide,  chloroform,  ethylene  chloride,  carbon  tetrachlor¬ 
ide,  pentachloroethane,  bromine,  as  vapour  alone,  and 
in  nitromethane,  has  been  determined  at  temperatures 
between  15°  and  45°.  The  solvents  have  specific 
effects.  The  velocity  coefficient  k  decreases  for  the 
solvents  in  the  order  named,  and  is  about  twice  as 
great  for  nitrogen  peroxide  as  for  the  vapour  of  the 
reactant  alone.  The  value  of  k  is  higher  for  concen¬ 
trated  solutions,  but  the  reaction  is  unimolecular  in 
all  cases.  The  critical  increment,  72=24,000 — 25,000 
g.-cal.,  calculated  from  the  temperature  coefficient,  is 
unaffected  by  moisture.  It  is  concluded  that  the 
variation  of  k  is  due  to  changes  of  E  rather  than  s  in 
the  Arrhenius  equation  k—sert::l{T ;  s  is  identified 
with  the  infra-red  frequency  of  the  valency  linking 
about  to  break.  The  velocity  coefficients  for  satur¬ 
ated  solutions  of  nitrogen  pentoxide  do  not  accord 
with  the  activity  theory,  and  a  solvent-reactant 
complex  is  assumed.  J.  G.  A.  Griffiths. 

Decomposition  of  nitrogen  pentoxide  in 
chemically  active  solvents.  H.  Eyeing  and  F. 
Daniels  (J.  Amer.  Chem.  Soc.,  1930, 52, 1486 — 1492). 
— The  velocity  coefficient  for  the  decomposition  of 
nitrogen  pentoxide  in  increasing  concentrations  of 
nitric  acid  decreases  to  about  0-05  of  the  value  for 
pure  nitrogen  pentoxide.  The  critical  increments  cal: 
culated  from  the  temperature  coefficients  are  28,300 
g.-cal.  and  about  28,000  g.-cal.  when  the  solvents  are 
nitric  acid  and  propylene  chloride,  respectively. 

Nitrogen  pentoxide  oxidises  carbon  disulphide  (this 
reaction  is  accelerated  by  water),  and  precipitates 
iodine  pentoxide  from  solutions  of  iodine  in  carbon 
tetrachloride.  Carbon  dioxide,  nitrous  oxide,  water, 
and  acetic  acid  are  produced  in  an  approximately 
bimolecular  reaction  between  acetone  and  nitrogen 
pentoxide.  The  effects  are  attributed  to  the  solvation 
of  the  nitrogen  pentoxide  and  the  subsequent  decom¬ 
position  of  the  complex.  J.  G.  A.  Griffiths. 

Velocity  of  reaction  between  sodium  nitrite  and 
potassium  iodide  in  acetic  acid  solution  in 
presence  or  absence  of  added  substances.  M. 
Bobtelski  and  D.  Kaplan  (Z.  anorg.  Chem.,  1930, 
189,  234 — 240). — The  reaction  between  sodium  nitrite 
and  potassium  iodide  is  bimolecular  (unimolecular 


with  respect  to  either  reactant).  Hydrogen  ions  have 
such  a  powerful  catalytic  effect  that  their  influence 
can  be  investigated  only  in  acetic  acid  buffered  with 
sodium  acetate.  In  these  circumstances  the  reaction 
velocity  is  proportional  to  the  hydrogen-ion  concen¬ 
tration.  The  reaction  is  delayed  by  alkali  chlorides, 
nitrates,  and  sulphates,  with  the  exception  of  sodium 
and  ammonium  chlorides.  The  alkaline-earth,  mag¬ 
nesium,  and  zinc  salts  accelerate  the  reaction  to  a 
moderate  extent,  but  the  cadmium  ion  has  a  marked 
inhibiting  action.  Bivalent  manganese,  cobalt,  and 
nickel  are  strong  accelerators.  The  relative  change 
in  catalytic  effect  from  chloride  to  nitrate  or  sulphate 
varies  with  the  cation.  In  general,  the  catalytic  effect 
diminishes  in  the  order  ehloride>nitrate>sulphate, 
except  in  the  case  of  zinc,  for  which  the  order  is 
nitratc>chloride>sulphate.  The  differences  between 
the  three  salts  are  the  greater  the  stronger  is  the 
action  of  the  cation.  M.  S.  Burr. 

Velocity  of  reaction  in  mixed  solvents.  II. 
Velocity  of  reaction  between  sodium  thio¬ 
sulphate  and  alkyl  iodides  in  organic  solvents- 
water  mixtures.  M.  Prasad  and  R.  D.  Godbole 
(J.  Indian  Chem.  Soc.,  1930,  7,  127 — 135). — The  sol¬ 
vents  employed  were  mixtures  of  water  with  methyl, 
ethyl,  w-  and  iso-propyl  alcohols,  glycerol,  and  glycol  ; 
the"  reactions  studied  were  those  between  methyl  or 
ethyl  iodide  and  sodium  thiosulphate.  In  wafer- 
methyl  alcohol  mixtures  the  velocity^  coefficient  in¬ 
creased  steadily  with  methyl  alcohol  content,  whilst 
each  of  the  other  alcohols  showed  a  maximum  at  a 
point  which  corresponded  with  the  composition  of  a 
molecular  hydrate.  No  connexion  was  found  between 
velocity  of  reaction  and  cither  viscosity  or  dielectric 
constant.  J.  R.  I.  Hepburn. 

Velocity  of  esterification  with  alcohol,  ethylene 
glycol,  and  glycerol  containing  hydrochloric  acid. 
A.  Kailan  and  A.  Ostermann  (Monatsh.,  1930,  55, 
98 — 131). — The  velocities  of  esterification  of  p-phcnyl- 
propionic  acid  in  ethylene  glycol  and  glycerol, 
H- valeric,  n-  and  iso- butyric  acids,  and  2  : 4-  and 
3  :  5-dinitrobenzoic  acids  in  glycerol,  and  3  :  5-dinitro- 
benzoic  acid  in  alcohol,  have  been  determined  in 
absence  and  presence  of  water  with  hydrogen  chloride 
as  a  catalyst  at  25°.  With  glycerol  and  the  various 
acids  used,  the  velocity  coefficients  are  found  to  be 
proportional  to  the  concentration  of  hydrogen  chlor¬ 
ide,  both  in  the  absolute  and  moist  alcohol ;  the  same 
is  also  true  for  P-phenylpropionic  acid  in  ethylene 
glycol  when  the  concentration  of  the  catalyst  fe 
Ar/12 — N  j3.  For  3  :  5-dinitrobenzoic  acid  and  alcoM 
the  velocity  is  proportional  to  the  concentration « 
the  catalyst  only  when  alcohol  containing  a  small 
amount  of  water  is  used.  The  coefficients  for 
w-butyrie  acid  in  anhydrous  and  moist  glycerol,  and 
in  ethylene  glycol  containing  only  a  small  amount,  of 
water,  are  the  same  as  those  for  p-phenylpropioiuc 
acid  under  the  same  conditions.  In  wet  ethylene 
glycol,  p-phenylpropionic  acid  is  esterified  more  slowly 
than  w-butyric  acid,  whilst  in  alcohol  it  is  esterihea 
about  20%  more  rapidly.  The  coefficients  for  mo- 
butyric  acid  are  about  82,  70,  and  55%  of  those  for 
w-butyric  acid  in  glycerol,  ethylene  glycol,  and  aJcoho  , 
respectively.  The  dinitrobenzoic  acids  are  esterniec 
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more  rapidly  in  glycerol  than  in  alcohol,  the  alcohols 
containing  0  03  mol.  of  water  per  litre. 

H.  Burton. 

Kinetic  determination  of  hydrogen-ion  con¬ 
centrations  in  aqueous  solution.  J.  N.  Bron.sted 
and  C.  Grove  (J.  Amer.  Ghem.  Soc.,  1930,  52,  1394 — 
1403;  cf.  A.,  1929,  273). — The  velocity  of  hydrolysis 
at  20°  of  dimethyl  acetal  in  0-001 — 0  0054/-solutions 
of  perchloric  acid  depends  only  on,  and  is  directly 
proportional  to,  the  hydrogen-ion  concentration.  The 
molar  velocity  coefficient  is  given  by  0-434  ku, 0  t  — 
3-92.  Jn  the  hydrolysis  of  ethylene  acetal  in  0-005 — 
0-1  Jf-solutions  of  perchloric  acid,  a  small  acid  catalysis, 
additional  to  that  due  to  hydrogen  ions,  occurs.  The 
value  of  ^n,0+  is  given  by  0-434b„,o+=0-lS0+0-19c, 
where  c  is  the  molarity  of  the  acid  producing  the 
additional  effect. 

Salts  have  specific  accelerating  effects  on  these 
hydrolyses,  linearly  proportional  to  their  concentra¬ 
tions  up  to  0-24/.  J.  G.  A.  Griffiths. 

Velocity  of  reaction  of  halogeno-carboxylic 
acids  and  sulphites.  II.  H.  J.  Backer  and 
W.  H.  VAN  Mels  (Rec.  trav.  chim.,  1930, 49, 363 — 3S0 ; 
cf.  this  vol.,  426). — A  determination  of  the  velocity 
coefficients  of  the  reaction  between  potassium  sulphite 
and  potassium'  salts  and  ethyl  esters  of  monochloro- 
and  monobromo-acetic  acids  shows  that  the  reactions 
with  the  esters  are  much  more  rapid  than  with  the 
potassium  salts.  The  equation  C02Na-CH,Br+ 
Na2S203=C02Na-CH2,S203Na-|-NaBr,  suggested^  for 
the  reaction  between  sodium  thiosulphate  and  sodium 
bromoacetate,  is  confirmed  by  a  study  of  the  oxid¬ 
ation  of  the  products  by  bromine,  and  the  velocity- 
coefficients  of  the  reactions  between  sodium  thio¬ 
sulphate  and  the  potassium  salts  of  chloro-,  bromo-, 
and  iodo-acetic  acids  have  been  measured.  Among 
other  velocity  coefficients  measured,  in  most  cases  at 
25°,  35°,  and  45°,  are  those  of  the  reactions  between 
alkali  sulphites  and  the  alkali  salts  or  ethyl  esters  of 
*-  and  (3-chloro-,  -bromo-,  and  -iodo-propionic,  a- 
broniobutyric,  a-bromo-?i-valeric,  a-bromohexoic, 
bromosulphoacetic,  and  a(3-dibromosuccinic  acids. 
The  influence  of  the  presence  of  a  number  of  inorganic 
salts  on  these  velocity  coefficients  has  been  investig¬ 
ated.  F.  G.  Tryhorn. 

Velocity  of  reaction  of  halogeno-carboxylic 
acids  with  sulphites.  III.  H.  J.  Backer  and 
W.  H.  van  Mels  (Rec.  trav.  chim.,  1930,  49,  457— 
470 ;  cf.  preceding  abstract). — The  reactions  of 
halogeno-carboxylic  acids  with  sulphites  to  form 
sulphonic  acids  arc  governed  by  the  following  con¬ 
ditions  :  iodo-acids  react  somewhat  faster  than 
bromo-acids,  which  react  about  a  hundred  times  as 
fast  as  chloro-acids.  Addition  of  an  iodide  to  the 
chloro-aeid  accelerates  the  reaction.  In  the  case 
of  acids  which  undergo  secondary  reactions  (hydro¬ 
lysis,  reduction,  loss  of  hydrogen  halide)  a  slight  rise 
of  temperature  is  favourable;  too  strong  heating, 
however,  favours  the  secondary  reactions.  The 
velocity  coefficient  increases  with  the  concentration 
and  with  the  addition  of  other  salts.  In  dilute 
a°r  °n  t^le  water  should  be  roplaccd  partly  by  alcohol. 
Mkyl  sulphites  react  about  twenty  times  as  fast  as 
bbe  metallic  salts.  O.  J.  Walker. 


Rate  of  decomposition  of  monobromosuccinic 
acid.  (Frau)  W.  Wyczalkowska  (Z.  physikal. 
Chem.,  1930,  A,  147,  231 — 232). — Polemical  against 
Olandor  (A.,  1929,  13S4).  M.  S.  Burr. 

Bromosuccinic  acid.  A.  Olander  (Z.  physikal. 
Chem.,  1930,  A,  147,  233— 235).— A  reply  to 
Wyczalkowska  (preceding  abstract).  M.  S.  Burr. 

Rate  of  coupling  of  diazonium  salts  with 
phenols  in  buffer  solutions.  J.  B.  Conant  and 
W.  D.  Peterson  (J.  Amer.  Chem.  Soc.,  1030,  52, 
1220 — 1232).- — The  rate  of  coupling  of  diazotised 
sulphanilic  acid,  jo-bromoaniline,  aniline,  p-toluidinc, 
and  o-anisidine  with  salts  of  a-naphthol-4-sulphonic, 
a-naphthol-3  :  S-disulphonic,  p-naphthol-3  :  6-di- 
sulphonic,  p-naphthol-6  :  S-disulphonic,  and  phenol- 
p-sulphonic  acids  in  buffer  solutions  of  constant  ionic 
strength  (|i=0-24)  has  been  measured  colorimetrieally 
by  comparison  with  solutions  in  which  reaction  is 
complete.  Over  a  wide  range  of  concentration  the 
rate  of  reaction  corresponds  with  :  that  calculated 
by  means  of  the  usual  bimoleeular  equation.  The 
rate  of  coupling  is  a  simple  function  of  the  pn  of  the 
solution;  log  7;= log  i0+Pn-  Each  pair  of  com¬ 
ponents  may  be  characterised  (at  a  given  temperature 
and  salt  concentration)  by  a  “  coupling  value,” 
defined  as  the  pa  at  which  log  k=l.  In  the  case  of 
the  twenty  pairs  studied,  it  is  found  possible  to  assign 
empirical  coefficients  to  each  amine  and  phenol 
such  that  the  sum  is  approximately,  equal  to  the 
coupling  value.  The  temperature  coefficient  has 
been  measured  between  15°  and  25°;  the  average 
value  of  E  is  15,000.  Preliminary  experiments 
indicate  that  the  salt  effect  between  the  ranges 
V(jl=0-5  and  0-9  may  be  neglected,  but  from  yV—d-S 
to  0-5  there  may  be  considerable  decrease  in  the 
velocity  coefficient.  Attempts  to  interpret  the  data 
in  terms  of  Bronsted’s  theory  hav'c  not  yet  been 
successful.  R.  K.  Callow. 

Tervalent  carbon.  X.  Velocity  of  dissoci¬ 
ation  of  hexaphenylethane.  K.  Ziegler,  L. 
Ewald,  and  P.  Orth  (Annalen,  1930,  479,  277 — 
303). — An  attempt  has  been  made  to  determine  the 
velocity  of  dissociation  of  hexaphenylethane  by 
addition  of  a  reagent,  susceptible  to  determination, 
which  reacts  instantly  at  low  temperatures  with 
triphenylmcthyl,  but  does  not  itself  cause  dissociation 
of  hexaphenylethane,  and,  in  this  connexion,  the 
reactions  with  oxygen,  iodine,  and  bromine  have  been 
studied  kinetically.  The  required  conditions  are  not 
fulfilled  in  the  case  of  oxygen,  since  the  unimolecular 
coefficient  (k,  time  in  minutes)  for  the  absorption  of 
oxygen  by  hexaphenylethane  in  toluene  solution  at 
0°  is  dependent  on  the  concentration  of  the  ethane 
and,  in  agreement  with  Mithoff  and  Branch  (this 
vol.,  301),  on  the  partial  pressure  of  the  oxygen, 
its  value  varying  from  0-6  to  0-7  at  the  highest 
concentration  studied  to  0-14  in  0-00154/-solution. 
Reduction  of  the  partial  pressure  of  oxygen  from  1 
to  0-2  atm.  (0-00741)  reduces  the  value  of  k  in  the 
ratio  1-4  :  1.  Although  k  does  not  seem  to  approach 
a  limiting  value,  it  is  approximately  constant  through¬ 
out  the  reaction  in  very  dilute  solution  (0-00154/)  at 
low  partial  pressures  of  oxygen  (0-04  atm.).  Con¬ 
sideration  of  the  theoretical  kinetics  shows  that  the 
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results  cannot  be  explained  either  on  the  assumption 
that  hexaphenylethane  is  also  attacked,  or  that  the 
reaction  with  oxygen  is  not  sufficiently  rapid,  and  it  is 
suggested  that  an  intermediate  active,  labile,  easily- 
dissociated  peroxide  is  formed  by  attack  of  the  ethane 
linking  by  oxygen.  The  value  of  k  is  .also  dependent 
on  temperature  and  from  measurements  in  dilute 
solution  at  0°  and  —21°  the  value  of  — Q=jR[7’1T0/ 
(T2— jPj)]  log,  kjk,  is  11—14  kg.-cal.  (cf.  heat  of  dis¬ 
sociation,  10-5 — 12  kg.-cal.,  A.,  1029, 1010).  Contrary 
to  Mithoff  and  Branch  (loc.  cit.)  this  is  independent 
of  temperature.  The  reaction  of  triphenylmethyl 
with  iodine  in  chloroform  solution  in  the  presence  of 
pyridine  (as  its  liydriodide)  and  alcohol,  2CPh3-[- 
I2+2EtOH-b2C5H5N=2CPh3-OEt+2C5H5N,HI  (the 
formation  of  periodides  necessitating  the  addition 
of  all  these  reagents),  fulfils  the  necessary  conditions 
and  is  followed  by  spectrophotometric  measurements. 
At  0°  the  value  of  k  (0-25),  when  the  initial  concen¬ 
tration  of  iodine  is  0-0-kV  and  of  the  hexaphenyl- 
cthanc  0-0183/  is  constant  throughout  the  reaction, 
and  has  almost  the  same  value  when  iodine  is  present 
in  excess  (0-08A).  The  half-change  period  for  the 
dissociation  of  hexaphenylethane  at  0°  is,  therefore, 
2-75:i;0-l  min.  The  reaction  velocity  at  —23°  is 
too  slow  for  measurement,  probably  owing  to  the 
increased  stability  of  pyridine  liydriodide  periodide 
superimposed  on  the  ordinary  temperature  effect, 
whilst  at  10°  the  heat  of  reaction  introduces  a 
20%  error  into  the  temperature  control,  the  value 
of  k  being  0-6—0-88,  and  the  half-change  period 
approximately  1  min.  at  this  temperature.  The 
value  of  the  heat  of  activation  calculated  from  these 
measurements  at  0°  and  10°  is  13-4  kg.-cal.,  in  fair 
agreement  with  the  value  given  above.  Bromine 
under  similar  conditions  reacts  almost  instantaneously 
with  the  undissociated  hexaphenylethane,  thus 
supplying  a  reaction  of  the  undissociated  molecule 
which  can  bo  isolated  kinetically  from  reactions  of  the 
free  radical.  J.  W.  Baker. 

Theory  of  metallic  corrosion  in  the  light  of 
quantitative  measurements.  III.  G.  D.  Ben- 
aouoH,  J.  M.  Stuart,  and  A.  R.  Lee  (Proc.  Rov. 
Soc.,  1930,  A,  127,  42—70 ;  cf.  A.,  1928,  250,  1333).— 
Previous  work  on  the  corrosion  of  zinc  in  dilute 
potassium  chloride  solutions  (loc.  cit.)  has  been  ex¬ 
tended  up  to4Ar-solution,  and  to  a  series  of  potassium 
sulphate  solutions  ranging  from  0-0001 AT  to  N.  ■  A 
detailed  investigation  has  been  made  of  the  degree  of 
reproducibility  obtainable  by  the  oxygen  absorption 
method  of  measuring  corrosion ;  when  adequate 
control  is  kept  over  the  temperature,  pressure, 
mechanical  stability,  and  chemical  purity  of  the 
system,  the  corrosion  rates  of  horizontally  supported, 
annealed  zinc  specimens  with  a  total  area  of  14-9  cm.2 
aro  reproducible  to  ±1-0%  throughout  the  whole 
range  of  chloride  and  sulphate  solutions.  A  com¬ 
parison  between  the  oxygen  absorption  and  loss  of 
weight  methods  of  measuring  corrosion  indicated  a 
difference  of  not  more  than  ffil-0%  between  the  two, 
except  when  very  small  amounts  were  measured. 
Corrosion-time  curves  for  true  oxygen  absorption 
and  total  corrosion  are  given  for  the  two  series  of 
solutions;  in  each  case,  the  curves  are  exponential 


for  very  dilute  solutions.  The  different  slopes  of  the 
straight-line  curves  obtained  by  plotting  the  rate  of 
corrosion  against  the  concentration  for  the  two 
series  are  due  to  the  different  rates  at  which  oxygen 
reaches  the  metal  owing  to  changes  in  oxygen 
solubility  and  available  cathodic  area.  The  relation 
between  oxygen  solubility  and  corrosion  rate  is 
considered  in  detail.  Within  the  range  0-2 — 2.Y- 
potassium  chloride  the  curve  showing  the  relation 
between  true  oxygen  y  and  oxygen  solubility  a:  is  a 
parabola  for  which  the  equation  is  i/=/v(a'+.4)2+ 
B,  where  Ar=0-08,  -4  =  1-50,  and  B= 0-3Q.  The 
parabolic  relation  is  obtained  only  when  the  main 
source  of  oxygen  supply  is  the  slow  convection  due  to 
the  slight  density  changes  caused  by  surface  dis¬ 
solution  of  oxygen.  If  major  convection  currents 
due  to  changes  in  temperature,  pressure,  liquid  flow, 
and  evaporation  are  not  eliminated,  the  curves  tend 
to  become  a  straight  line.  Hydrogen  is  evolved 
during  the  corrosion  of  electrolytic  zinc  in  all  the 
solutions  more  concentrated  than  0-00005iV.  The 
proportion  of  total  corrosion  due  to  this  evolution 
increases  with  concentration,  reaching  17-4%  of  the 
total  corrosion  in  2iY-potassium  chloride  and  7-7% 
in  lY-potassium  sulphate.  The  gas  is  evolved  from 
the  pits  which  form  the  anodes  of  the  oxygon  absorp¬ 
tion  process.  The  rate  of  evolution  is  dependent  on 
the  presence  of  films  of  metallic  impurities  and  of 
roughened  metal.  From  spectroscopically  pure  zinc 
hydrogen  evolution  is  greatly  reduced,  becoming 
zero  in  O-OOOliY-potassium  chloride. 

L.  L.  Bircumshaw. 

Dissolution  velocity  of  metals.  M.  TarlS  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  57 — 04).— Measurements 
of  the  rate  of  dissolution  of  magnesium  in  0-02A- 
solutions  of  hydrochloric,  tricarballylic,  2 : 5-  and 
2 : 4-dihydroxybenzoic,  and  acetic  acids  indicates 
that  the  dissolution  velocity  increases  with  increase 
of  the  dissociation  constant  of  the  acid ;  there  is, 
however,  no  direct  proportionality,  and  the  same  is 
true  of  0-liV-  and  0-05iY-solutions.  Change  of  the 
dissolution  velocity  with  the  concentration  is  ascribed 
to  variation  of  the  influence  of  the  resulting  salt, 
which  acts  in  three  ways,  viz.,  by  altering  the  ionis¬ 
ation  of  the  acid,  by  influencing  the  solubility  of  the 
salt,  and  by  its  solvent  action  on  the  metal.  The 
unimolecular  velocity  coefficient  of  the  dissociation 
of  zinc  in  O-OlN-hydrochloric  acid  is  about  2-5 — 3-0 
times  as  great  when  the  metal  is  in  contact  with 
platinum,  whereas  with  magnesium  the  influence  of 
platinum  is.  negligible.  Neutral  salts,  however, 
which  have  but  little  influence  on  the  zinc-platinum 
couple,  produce  large  variations  in  the  dissolution 
velocity  of  magnesium,  their  influence  diminishing 
in  the  order  Br',  I',  Cl',  S04",  OAc'. 

H.  F.  Gillbe. 

Velocity  of  dissolution  of  aluminium  in  alkali 
solutions.  M.  Centnerszwer  and  W.  Wittaxdt 
(Bull.  Acad.  Polonaise,  1930,  A,  50 — 61). — In  agree- 
ment  with  Jablczynski  and  Hermanowicz  (A.,  l°-y  > 
657),  it  is  found  that  the  rate  of  dissolution  of  alumin¬ 
ium  in  sodium  hydroxide  solution  is  proportional  to 
the  free  surface  area  of  the  metal  and  to  the  square  root 
of  the  sodium  hydroxide  concentration.  Potassium, 
lithium,  barium,  and  calcium  hj’droxide  solutions  all 


ENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


713 


show  the  same  order  of  reaction  as  the  sodium  hydr¬ 
oxide  solution.  Calcium  hydroxide  shows  a  slower 
velocity  of  reaction  than  the  corresponding  concen¬ 
trations  of  the  other  hydroxides,  but  this  is  probably 
due  to  the  formation  of  a  protective  film  of  the 
insoluble  calcium  aluminate. 

With  weak  bases  such  as  ammonia,  cthylamine, 
diethylamine,  and  triethylamine  the  reaction  velocity 
is  more  closely  proportional  to  the  fourth  root  of  the 
base  concentration,  but  this  is  proportional  to  the 
square  root  of  the  hydroxyl-ion  concentration  for 
weak  bases.  It  is  concluded  that  the  velocity 
of  dissolution  of  aluminium  depends  only  on  the 
hydroxyl-ion  concentration,  and  this  is  supported 
by  the  fact  that  for  different  bases  the  rate  of  dissolu¬ 
tion  is  approximately  proportional  to  the  hydroxyl- 
ion  concentration  of  the  solutions.  This  yields  a 
convenient  method  of  determining  the  hydrolysis 
constants  of  sodium  and  potassium,  carbonates, 
which  are  both  about  1-4  xlO-1.  The  reaction 
velocities  have  a  temperature  coefficient  of  about 
2  for  10°  and  are  independent  of  the  rate  of  stirring 
of  the  solution ;  hence  it  is  a  true  reaction  velocity 
which  is  measured  and  not  a  rate  of  diffusion. 

J.  W.  Smith. 

Passivity  of  metals.  IV.  Influence  of  acids  in 
passivity  and  corrosion.  U.  R.  Evans. — See 
B„  1930,402. 

Reproducibility  in  corrosion  work.  U.  R. 
Evans.— See  B.,  1930,  403. 

Electrochemical  study  of  the  radioactive 
elements.  F.  Joliot  (J.  Chim.  phys.,  1930,  27, 
119—102). — The  kinetics  of  the  deposition  of  polonium 
on  polarised  gold  electrodes  have  been  investigated. 
The  rapidity  of  fixation  depends  on  the  velocity  of 
diffusion  of  polonium  through  the  liquid  layer 
adhering  to  the  electrode.  In  nitric  acid  solution 
the  deposition  potentials  of  cation  and  anion  are 
0-37  andl-12  volts,  respectively,  measured  against  a 
iV-calomel  electrode,  independently  of  the  concen¬ 
tration  of  polonium  between  KH1  and  1(HW.  The 
rates  of  deposition  on  gold,  copper,  and  nickel 
electrodes  in  solutions  0-1  Ar  in  nitric  acid  are  of  the 
same  order  as  for  gold  electrodes.  Except  for 
platinum,  the  potential  has  more  influence  than  the 
nature  of  the  electrode  on  the  conditions  of  de¬ 
position.  Two  active  cations  of  different  degrees  of 
oxidation  can  be  distinguished,  one  in  nitric,  sulphuric, 
acetic,  and  (probably)  hydrochloric  acid  solutions, 
having  a  deposition  potential  of  0-37  volt,  and  the 
other,  in  reducing  solutions,  having  a  deposition 
potential,  of  0-02  volt.  Anodic  deposition  is  practic¬ 
ally  complete  in  a  strongly  oxidising  solution,  and  is 
impeded  in  reducing  solutions.  The  natures  of  the 
ions  cannot  be  stated  exactly.  The  normal  potential 
of  bismuth  is  —  0-05±0-01  volt  at  18°.  The  de¬ 
position  potential  of  tellurium  in  an  acid  solution 
10-3A  ig  -0-011  volt  at  19°.  C.  W.  Gibby. 

Negative  induced  reactions.  S.  Miyamoto 
(Bull.  Chem.  Soc.  Japan,  1930,  5,  54 — 57). — 1  Various 
types  of  negative  induced  reactions,  previously- 
described,  are  discussed.  H.  F.  Gillbe. 

Catalytic  oxidation  of  nitric  oxide.  L.  Szego 
(Gazzetta,  1930,  60,  212— 229).— To  minimise  the 
3b 


effect  of  surface  adsorption  of  reaction  products  in 
dymamic  measurements  of  the  oxidation  of  nitric 
oxide  byr  catalysts  of  large  specific  surface  an  inter¬ 
ferometric  method  of  analysis  has  been  adopted. 
At  30°  glass  wool  was  without  influence  on  the 
kinetics  of  the  reaction  2NO+02— 2NOa,  but  silica 
gel  has  a  marked  effect  as  a  positive  cataly-st,  causing 
approximately-  a  twentyfold  increase  in  the  velocity- 
coefficient.  The  coefficient  is  a  linear  function  of  the 
quantity-  of  the  gel.  The  coefficient  falls  with  rising 
temperature,  but  this  is  not  due  to  any  variation  of 
the  adsorptive  power  of  the  gel ;  it  is  interpreted  in 
terms  of  the  theory-  of  active  centres. 

F.  G.  Tryhorn. 

Autocatalytic  reduction  of  bromate  [ions]  by 
hydrogen  peroxide  in  acid  solution.  W.  C.  Bray 
and  P.  R.  Davis  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1427 — 1435). — The  autocatalytic  reduction  of  0-005 — 
0-OlJf -potassium  bromate  in  0-1 — 0-4.Y-sulphurio 
acid  by  0-03G — 0-08J/-hydrogcn  peroxide  has  been 
investigated  in  the  dark  at  25°.  The  equation 
Br03' + 3 H202 =Br'+3H20+302  represents  the  net 
reaction  which  probably  occurs  in  two  independent 
reactions  :  d[Br03']/f^  =  [Br03'][H202l[H‘]  + 

&a[Br03'][Br'][H’]2.  Values  of  k1  and  k,  are  evalu¬ 
ated,  and  the  mechanism  of  the  reaction  is  discussed. 
The  decomposition  of  hydrogen  peroxide  catalysed 
by  bromide  ions  is  appreciable  only  at  the  end  of  the 
reaction.  J.  G.  A.  Griffiths. 

Silver  ion  catalysis  of  persulphate  oxidations. 
V.  Quantitative  study  of  the  oxidation  of 
ammonia.  C.  V.  King  and  F.  L.  Griswold  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1493 — 1498). — The 
oxidation  of  ammonia  by  persulphate  and  silver  ions 
to  nitrogen  is  quantitative  only-  within  a  limited  range 
of  low  silver  ion  and  high  ammonium  hydroxide 
concentrations.  In  general,  the  oxidation  to  nitrogen 
and  nitrate  ions  proceeds  simultaneously  (cf.  Yost, 
A.,  1926,  365;  King,  A.,  1928,  27).  Some  nitrogen 
is  evolved  when  there  is  insufficient  ammonia  for  the 
formation  of  the  Ag(NH3)2  ion.  The  y-ield  of  nitrogen 
is  increased  by-  Ammonium  nitrate  and  decreased  by- 
sodium  hydroxide  or  potassium  nitrate. 

J.  G.  A.  Griffiths. 

Catalysis  in  the  hydration  of  propionic 
anhydride.  M.  Kilpatrick,  jun.  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1410— 1418;  cf.  A.,  1929,  151).— The 
velocity-  coefficient  of  hydration  of  propionic  anhy-drkle 
in  0-046 Af-solution  at  0°  is  independent  of  the  con¬ 
centration  of  sodium  chloride,  increases  linearly  with 
the  concentration  of  hy-drochloric  acid,  and  decreases 
approximately  linearly  with  increasing  concentrations 
of  acetic  and  propionic  acids.  The  accelerating 
influence  of  the  ions  increases  in  the  order :  propionate, 
H30  v  acetate,  and  formate.  Butyric  acid  and  the 
butyrate  ion  retard  the  reaction. 

J.  G.  A.  Griffiths, 

Primary  neutral  salt  effect  in  the  catalytic 
hydrolysis  of  ethyl  acetate.  R.  A.  Robinson 
(Trans.  Faraday  Soc.,  1930,  26,  217— 226).— The 
influence  of  neutral  salts  on  the  hydroly-sis  of  ethy-1 
acetate  in  acid  solutions  may-  be  separated  into  a 
primary  effect  due  to  the  influence  of  neutral  salts  on 
the  activities  of  the  various  participating  species,  and 


714 


BRTTISII  CHEMICAL  ABSTRACTS. — A. 


a  secondary  effect  apparent  when  a  weak  acid  is  used 
as  catalyst  and  accompanied  by  a  change  in  pn  value. 
The  reaction  velocities  (k)  at  25°  for  the  hydrolysis 
of  ethyl  acetate  in  1 M  to  saturated  aqueous  solutions 
of  dextrose,  lithium,  sodium,  and  potassium  chlorides 
and  bromides,  sodium  potassium,  and  calcium  nitrates, 
barium  chloride,  and  lithium  iodide  were  measured 
with  O-liV-hydrochloric  acid  as  catalyst.  The  relation 
A'x  oc  \/y,  where  y  is  the  activity  coefficient,  was  sub¬ 
stantiated,  and  lithium  chloride  shown  to  be  the 
only  salt  which  raises  the  solubility  of  ethyl  acetate 
in  water.  The  activity  coefficients  of  mono-  and 
di-ehloroacetic  acids  were  calculated  from  the  data 
obtained  and  shown  to  conform  to  the  rules  postulated 
by  Harned  and  Robinson  (A.,  1929,  140). 

J.  Grant. 

Catalysis  in  the  hydration  of  acetopropionic 
anhydride.  M.  Kilpatrick,  jun.,  and  (Miss)  M.  L. 
Kilpatrick  (J.  Amer.  Chem.  ,Soc.,  1930,  52,  1418 — 
1427). — The  rate  of  hydration  of  acetopropionic 
anhydride  at  0°  is  unaffected  by  sodium  chloride  up 
to  0-2ilf,  but  is  accelerated  by  H3Of,  acetate,  and 
formate  ions  in  this  order  of  increasing  effect.  Butyr¬ 
ate  and  propionate  ions  retard  the  reaction. 

In  conjunction  with  previous  results  (A.,  1929, 
151 ;  this  vol.,  713),  it  is  concluded  that  an  anion 
accelerates  the  reaction  if  the  anhydride  which  might 
be  formed  hydrates  more  rapidly  than  the  original 
anhydride,  and  conversely.  The  rate-determining 
complex  is  not  the  mixed  anhydride.  Deviations 
from  the  unimolecular  law  in  the  reactions  retarded 
bv  buffer  solutions  are  taken  to  indicate  the  formation 
of  intermediate  anhydrides.  J.  G.  A.  Griffiths. 

Organic  catalysts.  IV.  Decarboxylation  of 
phenylglyoxylic  acid  and  pyruvic  acid.  W. 
Langenbeck  and  R.  Hdtsciienredter  (Z.  anorg. 
Chem.,  1930,  188,  1—13;  cf.  A.,  1929,  432).— 
Although  phenylglyoxylic  acid  in  the  absence  of 
catalysts  does  not  decompose  below  200°,  small 
amounts  of  primary  amines  or  of  amino-acids  bring 
about  its  conversion  into  bcnzaldehyde  and  carbon 
dioxide  at  137°.  The  reaction  ceases  before  com¬ 
pletion  in  consequence  of  side  reactions.  Imino- 
derivatives  of  phenylglyoxylic  acid  are  formed  as 
intermediate  products.  The  most  active  catalysts 
are  a-amino-acids,  and  the  reaction  is  accelerated  by 
the  addition  of  hydroxyl -containing  substances. 
Benzaldehyde  exercises  a  retarding  effect  due  to  its 
reacting  with  the  intermediate  product.  Pyruvic 
acid  undergoes  a  similar  decomposition  in  the  presence 
of  amino-acids,  this  reaction  being  strongly  inhibited 
by  water.  F.  L.  Usher. 

Allotropic  modifications  of  sulphur.  II. 
Catalytic  effects.  C.  R.  Platzmann  (Bull.  Chem. 
Soc.  Japan,  1930,  5,  43 — 47). — Smith’s  observations 
(A.,  1903,  ii,  139)  on  the  influence  of  ammonia  and 
of  sulphur  dioxide  on  the  rate  of  establishment  of  the 
m.  p.  of  crystalline  sulphur  and  on  the  formation  of 
Su  from  the  molten  substance  have  been  confirmed. 
Neutral  or  weakly  acid  substances  such  as  diphenyl 
and  thiophen-2-earboxylie  acid  have  an  influence 
similar  to  that  of  sulphur  dioxide,  whilst  weakly 
basic  substances  such  as  pyridine,  quinoline,  and 
aniline  resemble  ammonia”  in  their  behaviour. 


Addition  of  such  substances  does  not  alter  the 
eryoscopic  constant,  and  the  conclusion  is  reached 
that  the  Sp.  is  formed  from  S~,  which  is  the  initial 
product.  H.  F.  Gillbe, 

Potential  and  catalytic  activity  of  a  platinum 
surface.  A.  Rius  (Z.  Elektrochem.,  1930,  36, 149 — 
156). — A  close  relation  exists  between  the  potential 
of  a  platinum  surface  and  its  catalytic  influence  on  the 
decomposition  of  hydrogen  peroxide.  When  the 
former  is  altered,  e.g.,  by  thermal  treatment  or  by 
poisoning,  the  catalytic  activity  exhibits  a  corre¬ 
sponding  change.  The  optimum  pK  for  the  decom¬ 
position  of  hydrogen  peroxide  in  aqueous  solution 
is  12-2 — 12-7,  but  in  solutions  of  the  same  pu  the 
velocity  is  influenced  by  the  salts  present. 

H.  F.  Gillbe. 

Production  of  chlorine  from  concentrated 
hydrochloric  acid  in  presence  of  complex  cata¬ 
lysts.  Potassium  chromate  as  oxidising  agent. 
I.  M.  Bobtelski  (Z.  anorg.  Chem.,  1930,  189, 
196 — 214). — At  the  ordinary  temperature  no  chlorine 
is  evolved  by  the  action  of  chromic  acid  on  hydro¬ 
chloric  acid  solution  until  the  concentration  of  the 
latter  reaches  about  25%.  In  general,  added  chlorides, 
with  the  exception  of  those  containing  cations  of 
variable  valency,  exert  a  small  accelerating  action 
only.  Zinc  chloride  has  no  influence  and  cadmium 
chloride  has  a  slight  retarding  action.  Sulphates 
have  a  still  smaller  accelerating  influence  than 
chlorides.  Chlorides  of  variable  valency,  except 
ferric  chloride,  have  an  appreciable  accelerating 
action  in  the  order  Ag*>Mn">Pb">Co">Cu". 
The  accelerating  effect  of  the  copper  ion  is  exactly 
proportional  to  the  concentration.  The  cobalt  ion 
is  active  only  in  highly  concentrated  hydrochloric 
acid  solution.  The  activity  of  the  lead  ion  is 
approximately  proportional  to  the  concentration 
and  is  independent  of  the  chromate  concentration 
over  a  wide  range.  The  most  powerful  catalyst  in¬ 
vestigated  is  the  complex  formed  by  dissolving  silver 
chloride  in  concentrated  hydrochloric  acid  solution. 
A  concentration  of  silver  ion  of  0-5  x  KHiY  in  a  25% 
hydrochloric  acid  solution  increases  the  velocity 
fourfold,  but  above  a  certain  limiting  concentration 
of  silver  there  is  no  further  effect.  Its  catalytic 
effect  is  not  influenced  by  the  presence  of  other 
chlorides  with  the  exception  of  manganous  chloride. 
The  accelerating  action  of  the  latter  has  a  concen¬ 
tration  optimum  which  depends  on  the  concentration 
of  hydrochloric  acid,  becoming  smaller  as  the  latter 
increases.  A  rise  of  temperature  of  10°  doubles  the 
chlorine  evolution  in  the  presence  of  manganese  or 
silver.  The  relationship  between  the  ability  of  » 
metallic  ion  to  form  complexes  and  its  catalytic 
power  is  discussed.  M.  S.  Btjkr. 

Effect  of  X-radiation  on  a  platinum  catalyst  in 
the  synthesis  of  water.  P.  H.  Emmett  and  E.  J- 
Jones  (J.  Physical  Chem.,  1930,  34,  1102— 1104)-— 
Irradiation  of  a  platinum  catalyst  for  3  hrs.  by  toe 
X-rays  produced  by  a  Coolidge  tube  with  a  molyb¬ 
denum  target  has  no  effect  on  the  synthesis  of  water 
from  a  mixture  of  hvdrogen  with  excess  of  oxygen. 

L.  S.  Theobald. 
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Impulse  processes  on  heterogeneous  catalysts 
and  the  possibility  of  detecting  chain  reactions. 
K,  Bennewitz  and  W.  Neumann  (Z.  pliysikal. 
Chem.,  1930,  B,  7,  247 — 275). — When  active  and 
inactive  platinum  surfaces  arc  arranged  alternately 
in  the  form  of  a  radiometer  and  suspended  by  a 
quartz  fibre  in  a  mixture  of  ethylene  and  hydrogen,  a 
turning  moment  -would  be  expected  theoretically,  on 
account  of  the  suction  effect  produced  by  the  reaction 
on  the  active  surface.  Simultaneous  measurements 
of  the  reaction  velocity  and  turning  moment,  however, 
show  that  when  this  moment  is  present  at  all  it 
amounts  to  only  about  0  001  of  the  theoretically 
predicted  value.  It  is  concluded  that  only  a  vanish¬ 
ingly  small  fraction  of  the  reaction  takes  place  on  the 
surface  of  the  catalyst  itself,  the  remainder  occurring 
as  a  chain  reaction  in  the  gaseous  phase.  A  chain 
mechanism  for  the  reaction  between  ethylene  and 
hydrogen  is  suggested.  J.  W.  Smith. 

Decomposition  of  methane  at  various  tem¬ 
peratures  at  various  catalysts.  F.  Fischer  and 
H.  Bahr  (Ges.  Abh.  Kennt.  Kohle,  1928,  8,  274 — 
279;  Chem.  Zentr.,  1930,  i,  31).— When  natural  gas 
containing  92-5%  CH4  was  passed  through  a  heated 
porcelain  or  silica  tube,  decomposition  commenced 
at  850°  with  formation  of  hydrogen  and  separation 
of  carbon,  tar,  and  naphthalene.  The  production  of 
hydrogen  was  almost  doubled  by  the  use  of  moist 
methane.  When  finely-divided  graphite  was  used 
as  catalyst  no  tar  and  little  naphthalene  were  formed ; 
with  barium  sulphate  at  630 — 650°  water,  hydrogen 
sulphide,  and  traces  of  an  unsaturated  hydrocarbon 
were  formed.  The  decomposition  of  methane  when 
only  15%  was  present  was  observed;  traces  of 
benzene  were  detected.  With  zinc  oxide  containing 
potassium  carbonate  (1%  as  K20)  decomposition 
commenced  at  700°. .  A.  A.  Eldridge. 


Reaction  of  methane  and  lower  homologues 
with  carbon  monoxide  and  carbon  dioxide  at 
various  catalysts.  F.  Fischer  and  H.  Bahr  (Ges. 
Abh.  Kennt.  Kohle,  1928,  8,  279 — 281 ;  Chem. 
Zentr.,  1930,  i,  31). — Methane  and  carbon  monoxide 
(2 : 1  vols.)  were  passed  over  various  catalysts  at 
different  temperatures ;  carbon  dioxide  .  was  formed 
from  the  monoxide,  and  methane  was  partly  decom¬ 
posed  into  carbon  and  hydrogen,  but  no  reaction 
between  carbon  monoxide  and  methane  was  observed. 

A.  A.  Eldridge. 

Equilibrium  6C02+C8H6:^12C0+3H,.  H. 
Bahr  (Ges.  Abh.  Kennt.  Kohle,  1928,  8,  217—219 ; 
Chem.  Zentr.,  1929,  ii,  3263). — When  a  mixture  of 
carbon  dioxide  and  benzene  vapour  is  heated  in  the 
presence  of  various  metallic  catalysts  at  550 — 750°, 
only  traces  of  carbon  monoxide  are  produced.  The 
mixture  4CO-|-H2,  when  passed  over  the  same 
catalysts  at  200 — 800°,  was  unaffected  except  for 
the  formation  of  24%  of  carbon  monoxide  by  fission 
of  carbon  monoxide  by  the  iron  from  a  catalyst 
composed  of  zinc  oxide  containing  0-5%  of  ferric 
ox>de.  A.  A.  Eldridge. 

Ammonia-oxygen  gas  cell.  Formation  of 
nitrates  and  nitrites  in  presence  of  alkalis.  C. 
AIarie  and  C.  Haenny  (Cornpt.  rend.,  1930,  190, 
967—968;  cf.  A.,  1929,  1015). — The  reactions  NH3-f- 


K0H  +  202  =  KN03  +  2H,0  (Q=  +  120,000  g.-cal.) 
and  NH3-f-Na0H+202=NaN03  +  2HaO  (Q  = 
113,000  g.-cal.)  have  been  realised  by  the  system 
0,|Pt|KOH+NaOH(fused)|Pt|NH3  (either  hydroxide 

may  also  be  used  alone).  At  250°  nitrate  and  at 
350°  nitrite  is  readily  detectable.  The  temperature 
coefficient  between  200°  and  250°  is  1-1  x  1CM  volt 
per  1°.  At  243°  the  E.M.F.  is  0-665  volt,  agreeing 
-well  with  the  thermochemical  data.  If  the  platinum 
at  the  cathode  is  replaced  by  gold  the  reaction  is 
considerably,  although  temporarily,  retarded.  It  is 
accelerated  by  traces  of  a  metallic  oxide  (e.g.,  nickel 
or  cupric  oxide),  an  alkali  nitrate,  or  water.  The 
E.M.F.  does  not  vanish  on  solidification;  with  a 
mixture  containing  60%  of  potassium  hydroxide  there 
is  an  increase  thereon  of  0-2  volt.  C.  A.  Silberrad. 

Electrolytic  preparation  of  arsine  and  stibine. 
M.  Hlasko  and  M.  Maslowski  (Rocz.  Chem.,  1930, 
10,  240 — 247). — At  constant  P.D.,  the  yield  per 
coulomb  of  arsine  or  of  stibine  from  arsenic  or  anti¬ 
mony  cathodes  in  sodium  acetate  solution,  acidified 
with  acetic  acid,  rises  with  increasing  density  of 
current  at  the  cathode.  With  constant  density  of 
current,  the  yield  per  coulomb  of  electricity  used 
diminishes  with  increasing  P.D.  The  best  yields  are 
obtained  using  concentrated  acetate  solutions, 
applying  a  current  of  4  amp.,  with  a  P.D.  of  55  volts 
and  a  density  of  current  at  the  cathode  equal  to  14 
units  per  cm.2  Under  identical  conditions  of  current 
the  yield  of  arsine  is  considerably  greater  than  is  that 
of  stibine.  The  electrolytic  method  of  preparation 
of  these  hydrides  is  greatly  inferior  to  the  usual  method 
of  acting  on  alloys  of  the  metals  in  question  with 
dilute  acids.  It.  Truszkowski. 

Preparation  of  thallium  by  electrolysis.  L. 
Andrieux  (Cornpt.  rend.,  1930,  190,  925 — 927). — 
Various  mixtures  obtained  by  dissolving  thallous 
oxide  (brown  hydrated  thallic  oxide  was  actually 
used;  this  affords  thallous  oxide  when  heated)  in 
boric  oxide  or  an  alkali  pyroborate  with  or  without 
addition  of  oxide  and/or  fluoride  of  sodium,  lithium, 
magnesium,  calcium,  barium,  or  zinc,  were  electrolysed 
at  about  900°,  using  carbon  electrodes  (cf.  this  vol., 
305).  The  best  results  (yields  of  53 — 69%  of  metal) 
were  obtained  with  an  alkali  pyroborate,  sodium 
pyroborate  and  fluoride,  or  boric  oxide  with  lithium 
oxide  and  fluoride.  With  calcium  or  barium,  borides 
(CaB6  or  BaB6)  were  also  obtained ;  with  zinc,  a 
zinc-thallium  alloy  w-as  produced.  Under  no  con¬ 
ditions  was  any  boride  of  thallium  formed. 

C.  A.  Silberrad. 

Electrochemistry  of  chromium.  A.  V.  Pam 
filov  and  G.  F.  Fillipitschev. — See  B.,  1930,  425. 

Photolysis  of  aqueous  hydrogen  peroxide 
solutions.  I.  Methods.  II.  Results.  A.  J. 
Allmand  and  D.  W.  G.  Style  (J.C.S.,  1930,  596— 
606,  606 — 623).— I.  Details  of  quantum  efficiency 
measurements  of  the  photolysis  of  hydrogen  peroxide 
in  concentrated  and  dilute  aqueous  solutions  are  given. 
The  extinction  coefficients  for  light  of  wave-lengths 
between  365  and  254  differ  from  those  of  Urey 
(A.,  1929,  864).  Corrections  for  the  pronounced 
thermal  decomposition  are  applied. 
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II.  The  photolysis  of  perhydrol  and  pure  hydrogen 
peroxide  in  solutions  between  0-02  and  1&5M  has 
been  investigated.  The  velocity  of  decomposition  is 
directly  proportional  to  the  incident  light  flux,  I0, 
at  high  and  low  concentrations,  and  at  low  light 
intensities,  but  in  solutions  between  11-5  and  0-48 M 
the  velocity  is  proportional  to  \/Ia.  At  constant 
light  intensity,  the  velocity,  and  sometimes  the  quan¬ 
tum  efficiency  y,  pass  through  a  maximum  as  the 
concentration  is  increased.  The  purely  thermal 
reaction  shows  a  similar  maximum,  y  has  values 
between  20  and  500,  and  experiments  with  inter¬ 
mittent  illumination  show  that  the  postulated 
catalytic  chain  has  a  mean  life  of  about  1  sec.,  and 
this  decreases  with  increasing  concentration.  Both 
y  and  the  temperature  coefficient,  which  is  independent 
of  concentration,  decrease  as  the  frequency  of  the 
light  is  increased.  Hydrogen  peroxide,  in  dilute 
solution  containing  an  inhibitor,  decomposes  with  a 
velocity  which  rises  with  increase  in  concentration 
at  a  rate  proportional  to  the  square  root  of  the  light 
flux  absorbed.  It  is  suggested  that  the  reaction 
chains  are  initiated  by  hydroxyl  groups  or  oxygen 
atoms.  J.  G.  A.  Griffiths. 

Action  of  A-rays  on  Eder's  solution.  R.  W.  G. 
Wyckoff  and  L.  E.  Baker  (Amer.  J.  Roentgenol., 
1929,  22,  551—554). — The  measurement  of  radiation 
by  precipitation  of  mercurous  chloride  from  a  solution 
of  mercuric  chloride  and  ammonium  oxalate  is 
described.  Chemical  Abstracts. 

Decomposition  of  cobalt  trinitrotriammine  in 
acid  solution  in  the  light  and  in  the  dark.  R. 
Luther  and  H.  Frieser  (Z.  Elektrochem.,  1930,  36, 
141 — 146). — Cobalt  trinitrotriammine  in  acid  solution 
decomposes  completely  to  cobaltous  salt  both  in  the 
dark  and  in  the  light.  In  the  dark  the  reaction 
takes  place  in  two  stages,  both  of  which  are  uni- 
molecular,  the  velocity  coefficients  at  55°  and  65° 
being  Ky— 0-039  and  0-17  and  X2=0-0025  and 
O'OOSS,  respectively;  the  temperature  coefficients  of 
K1  and  isT,  are  thus  4-4  and  3-5,  respectively.  The 
intermediate  product  is  light-sensitive,  and  decom¬ 
poses  with  a  quantum  yield  of  0-37  at  366  gg ;  the 
velocity  of  the  total  dark  reaction  increases  with 
increase  of  the  acid  concentration  of  the  solution. 
The  decomposition  in  light  appears  to  take  place  in 
one  stage  and  its  velocity  is  independent  of  the  acid 
concentration;  the  quantum  yield  is  0-2  at  366  m* 
and  the  temperature  coefficient  of  the  velocity  1-03. 
The  adsorption  curves  of  cobalt  trinitrotriammine 
and  its  intermediate  and  final  decomposition  products 
have  been  photographed  and  the  molar  extinction 
coefficients  at  366  and  500  [qi  have  been  determined. 

H.  F.  Gillbe. 

Decomposition  of  solid  barium  azide  under  the 
influence  of  A-rays.  P.  Gunther,  L.  Lepin,  and 
K.  Andreew  (Z.  Elektrochem.,  1930,  36, 218 — 220). — 
Barium  azide  is  slowly  decomposed  on  exposure  to 
soft  A-rays,  more  than  half  the  amount  decomposed 
being  converted  into  nitride,  which  is  formed,  how¬ 
ever,  directly,  and  not  by  the  secondary  reaction 
which  occurs  in  the  thermal  decomposition  (cf. 
this  vol.,  719).  It  is  suggested  that  this  reaction 
may  also  be  brought  about  locally  by  mechanical 


shock,  the  sensitivity  of  the  azide  to  shock  thus 
being  explained.  R.  Cuthill. 

Dissolution  of  copper  in  solutions  of  potassium 
cyanide  accelerated  by  Ar-rays.  K.  Pestrecov 
(Coll.  Czech  Chem.  Comm.,  1930,  2,  198— 200).— In 
view  of  the  resemblance  between  the  chemical  effects 
of  alternating  currents  and  of  X-rays  a  study  has 
been  made  of  the  rate  of  dissolution  of  copper  in 
electrolyte  solutions  while  exposed  to  the  action  of 
X-rays.  Copper  immersed  in  an  aqueous  solution 
of  potassium  cyanide  shows  always  a  30%  increase 
in  the  rate  of  dissolution  when  exposed  to  X-radiation, 
but  after  a  certain  period  of  irradiation  exhibits  a 
pronounced  fatigue  effect.  Copper  in  10%  copper 
sulphate  solution  shows  no  increased  rate  of  dis¬ 
solution.  Zinc,  platinum,  and  cadmium  show  no 
change  in  rate  of  dissolution  under  the  action  of 
X-rays,  but  the  two  last  are  not  dissolved  during 
alternating-current  electrolysis.  J.  W.  Smith. 

Photomicrography  of  silver  halide  grains  with 
ultra-violet  radiation.  A.  P.  H.  Trivelli  and  R.  P. 
Loveland  (J.  Opt.  Soc.  Amer.,  1930,  20,  97 — 105). — 
The  possibility  of  using  the  mercury  line  3650  A.  for 
photomicrography  has  been  investigated.  Photo¬ 
micrographs  of  silver  bromoiodide  grains  in  gelatin 
have  been  taken,  using  a  glass  lens  system;  and 
present  no  difficulties  if  the  mioroscope  is  corrected 
for  the  wave-length  used.  C.  W.  Gibby. 

Photochemical  properties  of  silver  bromide  in 
presence  of  dilute  aqueous  solutions  of  gelatin 
or  gum  arabic.  A.  Reychler  (Bull.  Soc.  cliirn. 
Belg.,  1930, 39, 125 — 131). — The  changes  which  occur 
in  exposure  and  development  of  the  photographic 
plate  are  reproduced  by  dilute  aqueous  suspensions  of 
silver  bromide,  prepared  from  0-liV-silver  nitrate  and 
potassium  bromide,  and  protected  by  the  addition  of 
a  few  drops  of  a  solution  of  gelatin  or  gum  arable, 
In  a  theoretical  discussion  it  is  suggested  that  exposure 
to  light  disrupts  the  crystal  lattice  of  silver  bromide, 
liberating  nuclei  of  silver,  which  act  as  centres  of 
reduction  in  the  subsequent  process  of  development. 

J.  R.  I.  Hepburn. 

.  Blackening  of  photographic  plates  by  electron 
rays.  M.  J.  Nacken  (Phvsikal.  Z.,  1930,  31,  296 — 
306). — A  quantitative  investigation  has  been  made 
of  the  blackening  of  photographic  plates  by  electron 
rays"  under  a  Series  of  voltages  and  of  various  inten¬ 
sities  from  a  heated  cathode.  Precautions  were  taken 
to  protect  the  plate  from  the  light  from  the  cathode 
and  from  secondary  rays,  and  the  apparatus,  which 
is  described  in  detail,  was  shielded  from  the  earths 
magnetic  field.  The  Roscoe-Bunsen  law  that  the 
blackening  under  a  constant  voltage  depends  only  on 
the  product  of  the  intensity  and  the  time  of  exposure 
is  shown  to  be  obeyed  at  all  voltages.  The  blackening 
as  ordinate  is  plotted  against  the  logarithm  of  the 
above  product  (log  It)  as  abscissa  for  each  of  the 
applied  voltages  0-7,  1-5,  3-75,  5-5,  and  8-7  kilovolts. 
Starting  at  small  values  of  It,  the  curves  rise  at  first 
slo-wly,  then  linearly,  and  then  become  nearly  hori¬ 
zontal  and  remain  so  over  a  definite  region.  _ 
ing  this,  a  further  steep  and  nearly  linear  rise  of  the 
curves  takes  place  up  to  the  highest  values  of  the 
blackening  investigated.  With  the  faster  electrons, 
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whilst  the  horizontal  regions  become  less  pronounced 
and  occur  at  greater  values  of  It  and  for  higher  values 
of  the  blackening,  the  initial  linear  rise  is  more 
pronounced  and  the  curves  resemble  those  obtained 
with  visible  light.  The  value  for  tho  blackening  at 
the  horizontal  region  is  shown  to  bo  connected  with 
the  depth  of  penetration  of  the  electrons,  and  it  is 
shown  that  tho  final  increase  in  the  blackening  with 
long  exposures  cannot  be  due  to  the  action  of  the 
electrons  themselves.  H.  A.  Jahn. 

Herschel  effect.  A.  P.  H.  Trivelli  (J.  Franklin 
Inst.,  1929,  207,  765— 797).— The  effect  originally 
observed  by  Herschel  was  a  visible  or  print-out 
effect ;  what  is  ordinarily  understood  to-day  is  the 
latent  Herschel  effect,  which  is  considered  here. 
The  effect  is  analysed  for  a  pure  silver  bromide  emul¬ 
sion  (H.  and  D.  speed  63)  by  the  method  of  cross- 
exposures,  using  a  non-intermittent  sensitometer 
with  26  steps  of  ^J2  ratio;  the  tungsten  source  was 
screened  by  Wratten  filters  nos.  49  and  87  respectively 
for  the  blue  and  red  exposures.  .  Various  expressions 
for  the  magnitude  of  the  effect  are  compared,  the 
ordinary  percentage  one,  viz.,  100(H4— Dr)/2>6,  being 
regarded  as  the  most  useful.  The  effect  shows  a 
maximum  at  a  certain  blue-light  exposure  and  with 
a  given  development.  The  parallelism  between  the 
,  action  of  light  and  of  chemical  agents  (e.g.,  hydrogen 
peroxide)  is  elaborated,  and  the  view  expressed  that 
desensitisers  for  the  ordinary  photographic  effect  are 
sensitisers  for  the  Herschel  effect  and  vice  versa. 

L.  V.  Chilton. 

Herschel  effect  and  failure  of  reciprocity  law. 
A.  P.  H.  Trivelli  and  V.  C.  Hall  (J.  Franklin  Inst., 
1929,  208,  483—506). — The  reciprocity  failure  is 
studied  over  a  range  of  intensities  of  2,000,000  : 1  for 
emulsions  of  pure  silver  bromide  and  of  silver  bromo-. 
iodide.  The  pure  bromide  emulsion  behaves  abnorm¬ 
ally,  in  a  mamier  indicating  that  in  its  case  the  normal 
relation  between  grain  size-frequency,  distribution 
and  sensitivity  is  reversed.  The  Herschel  effects 
obtained  with  these  emulsions,  employing  (i)  expo¬ 
sures  to  white  light  of  high,  medium,  and  low-intensity, 
and  (ii)  cross-exposures  to  infra-red  light  (Wratten 
filter  no.  87),  were  studied  in  detail.  Contrary 
to  the  results  of  Leszynski  (B.,  1927,  174)  strong 
Herschel  effects  are  obtained  with  very  low-intensity 
white-light  exposures;  the  effect  varies  with  the 
Mtensity  of  the  latter  and  is  a  maximum  at  a  par¬ 
ticular  density,  which  density  is  lower  the  lower  is 
the  white-light  intensity.  The  general  behaviour  of 
the  two  emulsions  is  the  same,  the  magnitude  of 
the  Herschel  effect  depending  on  the  density  and  the 
mtensity  of  the  first  exposure  and  on  the  time  of  the 
infra-red.  exposure.  L.  V.  Chilton. 

Quantum  theory  of  A'-ray  exposures  on  photo¬ 
graphic  emulsions.  L.  Silberstein  and  A.  P.  H. 
Trivelli  (Phil.  Mag.,  1930,  [vii],  9,  787—800).— 
One-grain-layer  plates  were  prepared  from  an  emul¬ 
sion  of  silver  bromide,  exposed  to  X-rays  and 
developed;  the  undeveloped  grains  were  counted 
aRd  classified.  The  results  were  in  good  agreement 
with  the  probability  formula  for  a  grain  being  affected 
h  i  j  exPosure»  each  light-quantum  hitting  a  silver 

aude  grain  making  it  developable.  N.  M.  Bligh. 


Photography  of  bodies  radiating  heat  as  a  basis 
for  photothermometry.  K.  Hencky  and  P.  Neu- 
bert  (Naturwiss.,  1930,  18,  392 — 393). — The  use  of 
neocyanine  as  a  sensitiser  for  photographic  plates  has 
made  them  so  sensitive  to  the  infra-red  that  it  is  now 
possible  to  photograph  a  body  heated  at  300 — 400° 
when  visible  light  is  excluded.  It  is  therefore  possible 
to  determine  the  complete  temperature  fields  of 
surfaces.  The  method  is  described.  A.  J.  Mee. 

Photolysis  of  organic  iodides  ;  influence  of 
temperature.  G.  Emschwiller  (Compt.  rend., 
1930,  190,  866 — 868). — The  absorption  constants 
(this  vol.,  554)  increase  with  rise  of  temperature,  tho 
absorption  curve  of  ethyl  iodide  being  translated 
towards  the  longer  wave-lengths  by  about  12  A. 
per  10°.  These  variations  do  not  explain  completely 
the  increased  rates  of  photolysis  at  high  temperatures, 
and  it  is  shown  that  the  coefficient  of  utilisation  of 
light  {loc.  cit.)  also  increases  with  rise  in  temperature. 
The  temperature  coefficient  is  also  influenced  by  the 
nature  of  tho  radiation  and  consequently  by  the 
material  of  which  the  apparatus  is  made. 

J.  Grant. 

Absorption  of  hydrogen  bromide  by  cinnamic 
acid  in  presence  of  ultra-violet  light.  G.  M. 
Woods  and  T.  C.  Poulter  (Proc.  Iowa  Acad.  Sci., 
1928,  35,  217).— Some  a-bromophenylpropionie  acid 
appeared  to  bo  formed.  Hence  the  polarity  of  the 
double  linking  was  slightly  altered  by  the  ultra-violet 
light.  Chemical  Abstracts. 

Effect  of  X-irradiation  on  certain  compounds. 
W.  Stenstrom  (Radiol.,  1929,  13,  437  — 440).— The 
phenol  group  of  tyrosine  in  dilute  aqueous  or  hydro¬ 
chloric  acid  solution  is  affected ;  cystine  is  unchanged 
in  96  hrs.  Changes  in  cholesterol  depend  on  the 
solvent.  Acetylene  and  propane  are  unchanged. 

Chemical  Abstracts. 

Photochemical  preparation  of  optically  active 
materials.  W.  Kuiin  and  E.  Knopf  (Z.  physikal. 
Chem.,  1930,  B,  7,  292—310;  cf.  A.,  1929,  522).— 
a-Azidopropiondimethylamide  shows  an  absorption 
band  in  the  ultra-violet  region  at  about  2900  A.  with 
a  strong  anisotropic  factor  of  0'02 — 0-03.  When  this 
compound  in  hexane  solution  is  acted  on  by  circularly 
polarised  light  of  this  wave-length,  it  undergoes  decom¬ 
position  of  the  azido-group,  but  one  stereoisomeride  is 
decomposed  to  a  greater  extent  than  the  other. 
From  the  amount  of  nitrogen  liberated  it  has  been 
shown  that .  the  reaction  approximately  obe3rs  Ein¬ 
stein’s  equivalence  law.  The  reaction  products  are 
inactive,  and  the  unchanged  dimetliylamide  can  be 
separated  from  them  by  distillation.  When  40%  of 
the  original  r-dimethylamide  was  decomposed,  the 
remainder  showed  in  a  1 0-cm.  tube  a  rotation  of  +  0-7 8° 
when  it  had  been  illuminated  with  d-circularly  polar¬ 
ised  light,  and  —1-04°  when  Z-circularly  polarised 
light  was  used.  The  order  of  magnitude  of  these 
effects  is  in  agreement  with  those  calculated  theoretic¬ 
ally.  Only,  however,  at  complete  decomposition  will 
the  remaining  dimetliylamide  consist  of  one  active 
component  only.  The  biological  significance  of  these 
observations  is  discussed.  J.  W.  Smith. 

Reactions  between  bromine  and  organic  hydr¬ 
oxy  acids.  I.  Dark  reaction.  II.  Photochemical 
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reaction.  11.  M.  Purkayastha  and  J.  C.  Ghosh 
(Z.  physikal.  Chem.,  1930,  B,  7,  276—284,  285— 
291). — I.  The  dark  reactions  between  bromine  and 
phenyl-lactic,  lactic,  and  mandelic  acids  alone,  or  in 
the  presence  of  sodium  hydroxide,  bromine  ions,  or 
an  inorganic  salt  have  been  investigated.  The 
experimental  data  are  explainable  on  the  supposition 
that  bromine  molecules  are  continuously  activated 
and  deactivated  oven  in  the  dark  by  collision  with 
solvent  molecules,  and  that  the  concentration  of 
active  bromine  molecules  is  proportional  to  the  total 
bromine  concentration.  The  anions  of  the  organic 
hydroxy-acids  are  supposed  to  combine  with  the  active 
bromine  molecules. 

II.  The  effects  of  acid  and  bromine  concentrations 
and  light  intensity  on  the  velocity  of  the  photo¬ 
chemical  reactions  between  bromine  and  organic 
hydroxy-acids  have  been  investigated,  and  the  quan¬ 
tum  yields  under  various  conditions  calculated.  The 
mechanisms  of  the  dark  and  photochemical  reactions 
appear  to  differ  only  in  that  active  bromine  molecules 
are  responsible  for  the  initiation  of  reaction  chains  in 
the  former,  whilst  bromine  atoms  are  principally 
responsible  for  them  in  the  latter.  J.  W.  Smith. 

Photobromination  of  organic  compounds 
having  an  ethylenic  double  linking.  A.  Ber- 
THOtrD  (Helv.  Chim.  Acta,  1930,  13,  385 — 391 ;  cf. 
A.,  1927,  528). — Photobromination  experiments  with 
cinnamic  acid  show  that  the  intermediate  substance 
ABr  (where  A  is  the  acceptor)  reacts,  not  only  to 


and  a-phenylcinnamonitrile  dissolved  in  carbon 
tetrachloride  is  a  substance  having  the  composition 
and  mol.  wt.  corresponding  with  C30nnN2Br.  The 
formation  of  this  compound  can  be  accounted  for  if 
it  is  assumed  that  the  substances  C15H1:lNBr  and 
(C15HnNBr)2  are  intermediate  products. 

0.  J.  Walker. 

Action  of  irradiated  substances.  0.  Ried 
(Wien.  klin.  Woch.,  1929,  42,  1105—1107;  Chem. 
Zentr.,  1930,  i,  93). — The  photo-activity  of  fats  is 
increased  if  certain  metals  or  metallic  compounds  are 
added  before  irradiation.  The  effect  is  parallel  with 
the  biological  action.  Certain  organic  substances 
such  as  trypaflavine  and  quinine  also  have  an  activ¬ 
ating  effect.  A.  A.  Eldridge. 

Irradiation  reaction  of  albumin.  B.  Rajewsky 
(Strahlenther.,  1929,  33,  362 — 374;  Chem.  Zentr., 
1929,  ii,  2978). — The  mechanism  of  the  coagulating 
effect  of  X-rays  differs  from  that  of  ultra-violet  light ; 
the  mechanisms  are  discussed.  A.  A.  Eldridge. 

Magnesium  carbonates.  II.  Normal  mag¬ 
nesium  carbonate.  H.  Menzel  [with  A.  Bruck¬ 
ner  and  H.  Schulz  (Z.  Elektrochem.,  1930,  36,  188 — 
196). — Normal  magnesium  carbonate  pentahydrate 
when  desiccated  at  the  ordinary  temperature  loses 
water  continuously,  no  carbon  dioxide  being  lost 
even  when  only  1  mol.  of  water  remains;  the  de¬ 
hydration-time  curve  gives  no  indication  of  the 
formation  of  the  trihydrate,  and  the  X-ray  diagram 
shows  the  gradual  disappearance  of  the  pentahydrate 
lattice,  but  no  appearance  of  that  .of  the  trihydrate. 


The  trihydrate  loses  water  more  slowly,  and  its  final 
composition  approaches  that  of  the  basic  carbonate, 
5Mg0,4C02,  but  if  the  desiccation  be  conducted  more 
rapidly  by  the  aid  of  phosphorus  pentoxide,  its  com¬ 
position  approaches  that  of  a  monohydrated  normal 
carbonate,  and  simultaneously  a  new  type  of  lattice 
structure  appears.  Thermal  dehydration  of  the  tri- 
hydrate  in  a  current  of  air  results  in  the  formation 
of  the  monohydrate,  which  in  turn  decomposes  with 
loss  of  carbon  dioxide.  By  heating  the  trihydrate  at 
320°  in  an  atmosphere  of  carbon  dioxide  nearly  all  the 
water  is  driven  off,  leaving  the  nearly  pure  anhydrous 
normal  carbonate,  which,  however,  is  not  a  single 
substance  physically.  The  monohydrated  normal 
carbonate  has  been  prepared  in  a  pure  state  by  de¬ 
hydration  of  the  trihydrate  with  boiling  xylene. 

H.  E.  Gillbe. 

Absorption  of  hydrogen  by  calcium  and  its 
alloys.  G.  Kassner  and  B.  Stempel  (Z.  anorg. 
Chem.,  1929,  181,  S3 — 94). — At  250°,  calcium  filings 
quickly  absorb  hydrogen  in  amounts  corresponding 
with  the  formula  CaH2.  At  higher  temperatures 
absorption  is  slower  probably  owing  to  sintering  of 
the  hydride  formed  and  at  500°  conversion  into  the 
hydride  is  complete  in  2 — 3  hrs.  At  800°,  the 
velocity  of  absorption  becomes  large  again.  The 
solubility  of  hydrogen  in  calcium  hydride  is  small. 
The  vapour-pressure  curve  between  755°  and  920°  can 
be  represented  by  the  equation  log  p=— 3475+ 
0  005322 T.  The  vapour  pressure  is  considerably 
higher  than  that  measured  by  previous  investigators 
and  corresponds  with  the  equation  2CaH2==^2CaH+ 
Hj  and  not  with  the  equation  2CaH=^2Ca+H2. 
Tne  heat  of  reaction  calculated  according  to  van  t 
Hoff’s  equation  has  the  value  24-8  kg.-cal.  rising  to 
31-5  kg.-cal.  at  755°  and  920°,  respectively,  whilst  the 
Nernst  formula  gives  the  value  22-6  kg.-cal.  Calcium 
hydride  in  the  form  of  water-clear,  hexagonal  prisms 
with  superimposed  rhombohedra  has  been  prepared. 
The  classification  of  the  metal  hydrides  on  the  basis 
of  the  electromotive  series  is  discussed. 

L.  S.  Theobald. 

Hydrates  of  calcium  carbonate.  F.  Krauss  and 
W.  Schrtever  (Z.  anorg.  Chem.,  1930,  188,  259— 
273). — Previous  work  on  hydrates  of  calcium  carbon¬ 
ate  is  fully  reviewed.  The  hexahydrate  may  be 
prepared  by  adding  OTA7- sodium  carbonate  slowly  to 
0TA7-calcium  chloride  solution,  both  at  0°.  The 
subsequent  washing,  drying,  and  examination  of  the 
compound  must  be  carried  out  at  a  low  temperature, 
since  it  decomposes  at  8°.  From  experiments  on  the 
isobaric  dehydration  of  the  hexahydrate  it  is  evident 
that  a  monohydrate  also  exists,  and  this  compound 
has  been  prepared  and  examined.  The  monohydrate 
is  very  unstable,  even  when  kept  under  water  at  0  , 
and  on  decomposition  yields  calcite.  Densities  have 
been  determined  as  follows:  hexahydrate,  <F, 
monohydrate,  df  1-99.  F.  L.  Usheb. 

Dehydration  of  heulandite.  P.  Gaubkrt 
(Compt.  rend.,  1930, 190,  802— 804).— Heulandite  and 
Rinne’s  metaheulandite-/,  which  are  identical  n> 
structure,  lose  water  continuously  on  application 
heat,  and  crystallographic  examination  of  the  change 
in  structure  indicates  that  at  least  one  other  hydra 
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(heulandite-B,  identical  with  Rinne’s  mctaheulandite- 
II)  distinguished  by  definite  physical  properties  and 
containing  2  mols.  of  water  is  produced.  Heating  at 
245°  for  several  days  removes  9—10%  of  water  from 
heulanditc-d  and  destroys  its  power  of  adsorbing 
liquids  in  which  it  is  immersed.  Heulandite-B  (n,  in 
molten  state,  1-508)  also  loses  water  if  heated,  and 
although  its  lattice-structure  is  not  changed,  it 
contracts  to  a  greater  extent  than  heulandite-rt,  and 
therefore  loses  its  powers  of  immediate  absorption  of 
liquids.  J.  Grant. 

Reactions  occurring  in  thermal  decomposition 
of  solid  barium  azide.  P.  Gunther,  K.  Andreew, 
and  A.  Ringbom  (Z.  Elektrochem.,  1930,  36,  211 — 
218). — The  thermal  decomposition  of  barium  azide 
starts  by  the  reaction  BaN6=Ba+3N2,  the  metal 
formed  then  reacting  with  unchanged  azide  to  give 
nitride,  Ba-f  2BaN6=Ba3N'2+5N2.  It  is  this  latter 
reaction  which  is  responsible  for  the  explosive  character 
of  the  decomposition,  the  former  reaction  being  only 
feebly  exothermic.  The  final  product  of  decom¬ 
position  seems  to  be  mixed  crystals,  of  nitride  with 
25%  or  more  of  free  metal,  although  there  is  some 
evidence  of  the  formation,  as  an  intermediate  pro¬ 
duct,  of  a  nitrogen  compound  of  barium  of  the  hydr- 
azide  type.  If  the  azide  is  decomposed  slowly  in 
presence  of  oxygen  the  metal  nuclei  are  oxidised  and 
little  nitride  is  formed ;  in  explosive  decomposition, 
too,  there  is  a  comparatively  low  yield  of  nitride,  the 
reaction  with  the  metal  nuclei  being  partly  prevented 
by  the  violent  dispersal  of  the  reactants.  R.  Cuthill. 

Action  of  silver  nitrate  on  solutions  of  mercuric 
and  potassium  iodides.  J.  Golse  (Compt.  rend., 
1930,  190,  873—875). — The  reaction  of  solid  silver 
nitrate  with  an  excess  of  a  solution  of  potassium  iodide 
saturated  with  mercuric  iodide  follows  the  equations 
HgI„,2KI  +.  2AgNO,  =  HgI2,2AgI  +  2KN03,  and 
2(HgL,KI)  +  2AgN03  =  HgI2,2AgI  +  Hgl2  +  2KNO„ 
according  as  the  iodomercuric  reagent  contains  less 
or  more  than  7-50  g.  of  potassium  iodide  per  100  c.c., 
respectively.  The  bright  yellow  colloidal  precipitate 
of  silver  mercuric  iodide  is  decomposed  in  both  cases 
as  follows  if  the  silver  nitrate  is  present  in  excess : 
HgL2,2AgI+2AgX03=4Agl4-Hg(N03)2.  In  addi¬ 
tion,  the  reaction  HgI2+2AgN03=2AgI+Hg(N03)2, 
"'hick  does  not  normally  take  place,  occurs  in  the 
latter  case  owing  to  the  state  of  fine  division  of  the 
mercuric  iodide.  J.  Grant. 

Ammonia  compounds  of  mercury.  E.  Weitz, 
K.  Blasberg,  and  E.  Wernicke  (Z.  anorg.  Chem., 
1930,  188,  344 — 356). — The  conditions  under  which 
the  mercury  atom  in  difTerent  mercuric  salts  can  take 
»p  more  than  2  mols.  of  ammonia  arc  discussed 
theoretically.  The  mercuric  salts  of  oxyacids  arc 
able  under  suitable  conditions  to  form  tetrammino 
compounds,  whereas  the  halides  can  take  up  only 
"  mols.  The  absence  of  capacity  to  form  tctramminc 
compounds  is  attributable  to  the  same  cause  as 
inability  to  ionise.  The  following  new  compounds  are 
described :  tetramminomercuric  nitrate,  rhombic  or 
hexagonal ;  tetramminomercuric  •perchlorate ,  needles ; 

rammi  nomer curie  sulphate  ;  diamminomercuric 
humlphate,  needles ;  tetramminomercuric  sulphite, 
needles ;  diamminomercuric  sulphite.  E.  L.  Usher. 


Compounds  of  mercury  and  of  bismuth  with 
8-hydroxy  quinoline.  L.  Dede  and  W.  Hessler  (Z. 
anorg.  Chem.,  1930,  188,  325 — 343;  ef.  Berg,  A., 
1928,  39). — Whereas  S-hydroxyquinoline  forms  with 
most  bi-  and  ter- valent  metals  inner  complex  phen- 
oxides  by  co-ordinative  saturation  of  the  nitrogen, 
mercury  and  bismuth  behave  differently.  By  the 
interaction  of  eqnimolecular  quantities  of  8-hydr- 
oxyquinoline  and  mercuric  chloride  the  compound 
(C,|ti  0ON)Hg2CI3(C9H7ON)  is  formed  with  the  elimina¬ 
tion  of  1  mol.  of  hydrogen  chloride.  The  production 
of  an  analogous  compound  from  8-methoxyquinoline 
shows  that  the  metal  in  the  former  case  is  not  linked 
through  the  hydroxylic  oxygen.  By  the  action  of 
dilute  hydrochloric  acid  on  each  of  these  compounds 
crystalline  substances  [HgCl2(CBHsON)]Cl  and 
[HgCl2(CinH10OlS0]Cl  are  produced,  in  which  the 
mercury  is  attached  at  the  5  :  7  positions.  Bismuth 
trichloride  reacts  in  an  analogous  manner,  although 
bismuth  nitrate  in  a  solution  of  mannitol  forms  a 
complex  phenoxidc,  and  docs  not  react  with  S-meth- 
oxyquinolinc.  The  following  have  been  prepared  in 
addition  to  the  compounds  specified  above  :  dichloro- 8- 
hydroxyquinoline  mercuric  chloride,  m.  p.  215°; 
dichloro-S-methoxyquinoline  mercuric  chloride,  m.  p. 
224° ;  dicIdoro-S-hydroxyquinoline  mercuric  sulphate, 
m.  p.  185°;  dichloro-S-methoxyquinoline  mercuric 
sulphate,  m.  p.  192° ;  trichlorodi-S-hydroxyquinolinium 
bismuth  chloride-,  BiCl3(C9H7ON,HCl)2,EtOH,  m.  p. 
208°;  trichlorodi  -  8  -  methoxyquinolinium  bismuth 
chloride :  BiCl3(C10H9ON,HCl).„EtOH,  m.  p.  112°; 
trichloro-S-hydroxyquinolinium  bismuth  sulphate,  m.  p. 
201°;  bismuth  mononitraU-di-S-hydroxyquinolinate, 
decomp.  246°.  E.  L.  Usher. 

Behaviour  of  silver  and  of  silver-copper  alloys 
on  ignition  in  oxygen  and  air.  J.  A.  A.  Leroux 
and  E.  Raub  (Z.  anorg.  Chem.,  1930, 188,  205 — 231 ; 
cf.  Steacie  and  Johnson,  A.,  1926,  1089). — When 
alloys  of  silver  and  copper  are  maintained  at  600°  or 
750°  in  air  or  oxygen  the  copper  is  gradual^  oxidised 
and  the  silver  acts  as  an  oxygen  carrier.  The  diffusion 
of  oxygen  is  retarded  at  the  crystal  boundaries  and  by 
inter-granular  accumulation  of  oxides.  The  product 
of  oxidation  is  chiefly  cuprous  oxide  in  alloys  poor  in 
silver,  but  cupric  oxide  is  formed  as  the  main  product 
when  the  silver  content  exceeds  75%.  The  rate  of 
oxidation  is  dependent  on  the  partial  pressure  of  the 
oxygen.  Microscopical  examination  of  alloys  with 
10 — S0%  Ag  shows  the  presence  of  two  oxidation 
layers,  the  outer  of  which  is  homogeneous  and  very 
impermeable  to  oxygen,  the  inner  one  being  inhomo¬ 
geneous.  Loss  of  silver  by  heating  is  greater  in 
oxygen  than  in  air,  and  is  due  to  the  formation  of  a 
volatile  oxide  stable  at  high  temperatures,  probably 
Ag20.  Figures  showing  the  loss  per  cm.2  at  600°  and 
at  750°  are  given.  E.  L.  Usher. 

Preparation  of  definitely  oriented  single 
crystals  of  metals.  R.  Glocker  and  L.  Grae  (Z. 
anorg.  Chem.,  1930,  188,  232 — 239). — A  detailed 
description  is  given  of  a  method  of  obtaining  copper, 
silver,  or  gold,  and  mixed  crystals  of  silver  and  gold, 
in  single  crystals  6  cm.  long  and  0-75  cm.  in  diameter. 
The  direction  of  growth  can  be  controlled  by  placing 
in  the  bottom  of  the  crucible  in  which  the  fusion  is 


720 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


conducted  a  small  single  crystal  having  the  required 
orientation  and  arranging  that  this  crystal  shall  not 
be  completely  melted,  although  the  rest  of  the  con¬ 
tents  are  liquid.  The  resulting  crystal  has  then  the 
same  orientation  as  the  nucleus.  Further  proof  has 
been  afforded  by  this  process  that  in  one  and  the  same 
temperature  gradient  growth  is  possible  in  all  direc¬ 
tions.  F.  L.  Usher. 

Introduction  of  hydrogen  into  the  gold  atom 
and  similar  experiments.  A.  Gaschler  (Z. 
Elektrochem.,  1930,  36,  257 — 259). — The  formation 
of  gold  from  mercury  under  the  influence  of  positive 
rays  from  a  hydrogen  discharge  tube  (A.,  1926,  656) 
has  been  confirmed,  and  the  formation  of  xenon  from 
iodine  under  similar  conditions  has  been  observed. 

R.  Cuthill. 

Preparation  of  boron  hydride.  XIII.  A. 
Stock,  E.  Wiberg,  and  H.  Martini  (Z.  anorg.  Chem., 
1930,  188,  32—36;  cf.  A.,  1929,  279).— Whilst  tech¬ 
nical  iron  boride  and  nickel  boride  do  not  react  with 
hydrochloric  acid,  manganese  boride  does  so  and 
yields  boron  hydride  corresponding  with  at  most 
3%  of  the  boron  present.  Beryllium  boride  prepared 
from  very  pure  metal  is  readily  attacked  by  acid  and 
possesses  the  advantage  over  magnesium  boride  of 
furnishing  a  gas  free  from  silanes  which  are  trouble¬ 
some  to  remove.  The  yield  of  B,jH10  is  the  same  as 
with  the  magnesium  compound.  F.  L.  Usher. 

Anhydrous  aluminium  alums.  N.  Schischkix 
(Z.  anorg.  Chem.,  1930,  189,  289 — 296). — Anhydrous 
sodium,  potassium,  and  ammonium  alums,  of  the 
general  formula  MA1(S04)2,  have  been  obtained  by 
adding  hot  concentrated  sulphuric  acid  to  a  hot  con¬ 
centrated  solution  of  aluminium  and  alkali  sulphates. 
A  crystalline  precipitate  separated  out  at  190 — 200°. 
This  was  filtered,  washed  with  ice-cold  water,  and 
dried  in  a  vacuum  over  sulphuric  acid.  The  salts 
have  df  as  follows  :  sodium  2-S5,  potassium  2-75, 
and  ammonium  2-15.  The  potassium  and  ammonium 
salts  form  hexagonal  plates  which  arc  probably  short 
hexagonal  prisms.  The  sodium  salt  forms  plates  of 
doubtful  shape  which  display,  in  polarised  light,  the 
properties  of  biaxial  crystals.  The  salts  dissolve  in 
water  with  great  difficulty,  but  t  he  process  is  hastened 
by  heat  Or  by  the  presence  of  acid,  and  the  ordinary 
alums  crystallise  out  from  the  solutions.  The  pro¬ 
perties  of  anhydrous  alums  suggest  that  they  are  best 
represented  by  the  formula  M[A1(S04)2]. 

M.  S.  Burr. 

Acid  clays  of  Japan.  T.  Ok  UNO  (Mem.  Coll. 
Eng.  Kyushu,  1930,  5,  171— 225).— The  acidity 
produced  in  solutions  of  various  salts  on  shaking 
with  Japanese  acid  clays  has  been  investigated  and 
adsorption  isotherms  have  been  determined  for  the 
latter.  The  aqthor  concludes  that  the  acidity  is  duo 
mainly  to  the  hydrolysis  of  iron  and  aluminium  salts. 
A  classification  of  the  clays  on  the  basis  of  their 
adsorbing  powders  is  given,  and  their  compositions  as 
found  by  spectral  analysis  aro  recorded.  Applications 
to  the  purification  of  sugar  and  molasses  are  discussed. 

C.  W.  Gibby. 

Gallium  sulphide.  A.  Brukl  and  G.  Ortner 
(Naturwiss.,  1930,  18,  393).— If  sulphur  vapour  is 
passed  over  metallic  gallium  heated  at  1300°  gallium 


trisulphidc,  Ga,S3,  is  formed.  It  is  yellow,  and  has 
m.  p.  about  1250°.  By  reduction  with  hydrogen  at 
400°  a  lower  sulphide  is  formed  ;  this  can  be  separated 
from  unchanged  trisulphidc  by  sublimation  in  hydrogen 
at  800°.  The  lower  sulphide  forms  yellow  crystals 
and  has  the  formula  GaS,  m.  p.  960°.  By  heating  in  a 
high  vacuum  to  700°,  further  decomposition  takes 
place,  and  an  easily  volatile  sublimate  is  formed  on 
the  cold  part  of  the  tube.  This  has  the  composition 
Ga2S.  It  is  greyish,  and  easily  oxidised.  Still 
further  heating  in  a  vacuum  causes  decomposition 
into  metallic  gallium  and  gallium  trisulphidc.  The 
statement  made  by  Nilson  and  Pettersson  that  gallium 
may  sometimes  be  univalent  is  justified  by  these 
analyses.  A.  J.  Mee. 

Reaction  of  hydrogen  bromide  with  silicon. 
W.  C.  Schtjmb  and  It.  C.  Young  (J,  Amer.  Chem.  Soc., 
1930,  52,  1464 — 1469). — The  reaction  between 

powdered  silicon  and  hydrogen  bromide  has  been 
studied  by  a  dynamic  method  at  temperatures  be¬ 
tween  340°  and  700°.  At  360°,  the  product  is  a 
mixture  of  di-,  tri-,  and  tctra-bromosilicane,  the 
respective  b.  p.  being  64-0°,  111-8°,  and  153-4°.  Tri- 
bromosilicane  has  f.  p.  — 73±1°.  The  reaction  was 
very  slow  below  340°  and  the  proportion  of  silicon 
tetrabromide  increased  with  rise  of  temperature.  The 
reaction  probably  involves  the  primary  formation  of 
silicon  tetrabromide  followed  by  reduction.  Tri- 
bromosilicane  is  decomposed  into  silicon  tetrabromide, 
silicon,  and  hydrogen  at  700°.  J.  G.  A.  Griffiths. 

Higher  and  lower  silicic  acids  of  definite  com¬ 
position.  P.  A.  Thiessen  and  O.  Koerner  (Z. 
anorg.  Chem.,  1930,  189,  168 — 173).— Vapour  pres¬ 
sure-composition  curves  have  been  obtained  for  silica 
hydrates  in  a  coarse  state  of  division  prepared  by  the 
slow  hydrolysis  of  ethyl  orthosilicate  (cf.  A.,  1929, 
1154).  At  11°  the  existence  of  the  compound 
2Si02,5H,0  is  indicated.  By  isothermal  dehydration 
of  mctasuicic  acid  at  higher  temperatures  a  marked 
halt  in  pressure  indicates  the  presence  of  the  com¬ 
pound  2Si02,H20,  but  isothermal  dehydration  of 
this  compound  "at  different  temperatures  gives  no 
polysilicie  acids  still  richer  in  silica.  M.  S.  BURR- 

Silicic  acids  of  definite  composition.  (Isola¬ 
tion,  p-t  and  t-x  diagrams).  P.  A.  Thiessen 
and  O.  Koerner  (Z.  anorg.  Cheiu.,  1930,  189,  174 — 
182). — With  the  help  of  p-x  curves  (cf.  preceding 
abstract)  the  conditions  for  the  preparation  of  the 
following  pure  silica  hydrates  have  been  determined  : 
SiO,,2H..O,  2Si02,3H20,  Si02,H20,  and  2SiO.,H,0. 
The  p-t  curves  of  these  compounds  have  been  deter¬ 
mined  between  10°  and  70°  and  arc  found  to  be  rever¬ 
sible  over  a  wide  range  of  temperature,  indicating 
that  the  hydrates  possess  a  considerable  degree  of 
stability.  On  dehydrating,  by  rise  of  temperature 
at  constant  pressure,  silica  hydrate  prepared  as  before 
{loc.  cit.),  the  t-x  curve  confirms  the  existence  ot 
the  hydrates  2Si02,5H20,  Si02,2H20,  2Si02,3HsU, 
Si02,II20,  and  2Si02,H20  previously  indicated  by  tne 
p-x  curve.  M.  S.  BURR- 

Germanium.  III.  Sulpho-  and  per-gerrnan- 
ates.  R.  Schwarz  and  H.  Giese  (Ber.,  1930,  64, 
[B],  77S — 7S2 ;  cf.  A.,  1929,  1407).— The  sous, 
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K8GcS7,9H20  and  Na„GcS7,9H20,  arc  prepared  by 
adding  freshly-precipitated  germanium  sulphide, 
washed  successively  with  alcohol  and  ether  saturated 
with  hydrogen  sulphide,  to  a  concentrated  aqueous 
solution  of  the  necessary  alkali  sulphide  and  pouring 
the  mixture  into  acetone ;  the  oil  which  is  precipitated 
becomes  crystalline  when  preserved  over  phosphoric 
oxide  in  an  atmosphere  of  hydrogen  sulphide.  The 
alkali  sulphogermanates  rapidly  decompose  when 
exposed  to  air.  The  silver  salt,  obtained  from  the 
solution  of  germanium  sulphide  in  sodium  sulphide, 
lias  the  composition  GeS2,4Ag2S. 

Addition  of  30%  hydrogen  peroxide  to  a  concen¬ 
trated  solution  of  potassium  metagermanato  at  0° 
causes  slow  precipitation  of  the  potassium  salt, 
K2Ge207,4H20.  The  sodium  compound, 
Na2Ge„07,4H20,  is  analogously  prepared;  addition 
of  much  alcohol  to  the  filtrate  from  this  compound 
precipitates  a  second  salt,  Na2Ge05,4H20.  The 
substances  decompose  slowly  at  the  Ordinary 
temperature.  Similar  attempts  to  obtain  per- 
plumbates  were  unsuccessful.  The  tendency  of 
germanium  to  form  per-salts  appears  more  pro¬ 
nounced  than  that  of  other  members  of  its  group  and 
to  ally  it  more  closely  to  the  elements  of  the  fourth 
sub-group.  H.  Wren. 

Germanium.  IV.  Systems  Na2Ge03- 
Na2Si03  and  K2Ge03-Ge02.  E.  Schwarz  and  M. 
Lewinsohn  (Bcr.,  1930,  63,  [B],  783 — 787;  cf. 
preceding  abstract). — Sodium  metagermanate,  m.  p. 
1078°,  and  sodium  metasilicatc  m.  p.  1087°,  appear 
to  form  a  continuous  series  of  mixed  crystals  the 
m.  p.  of  which  differ  little  from  those  of  the  individual 
salts.  Although  the  determination  of  the  solidus 
curve  involves  a  little  uncertainty,  the  two  graphs 
appear  to  meet  at  a  point  corresponding  with  the 
molar  composition  Na2Ge03  :  Na2Si03. 

Contrary  to  observations  with  germanium  oxide 
and  sodium  or  lithium  oxide,  mixtures  of  germanium 
oxide  with  potassium  oxide  crystallise  readily  except 
ill  the  region  corresponding  with  the  digermanate 
so  that  thermal  analysis  is  readily  effected.  The 
existence  of  potassium  metagermanate,  m.  p.  823°, 
digermanate,  m.  p.  783°,  and  tetragermanate,  m.  p. 
1033°,  is  established ;  a  trigermanate  does  not  appear 
to  exist,  but  the  di-  and  tetra-germanates  probably 
form  mixed  crystals.  Germanium  oxide  has  m.  p. 
1120°.  The  results  of  thermal  analysis  arc  confirmed 
by  measurements  of  density. 

The  alkali  germanates  show  very  close  resemblance 
to  the  alkali  silicates;  the  relationships  are  still 
obvious  when  the  oxygen  is  replaced  by  the  NH  group, 
although  the  germanium  compounds  are  marked  by 
greater  instability.  With  tho  sulphur  compounds  the 
relationship  of  germanium  to  silicon  disappears  and 
is  replaced  by  that  to  tin.  H.  Wren. 

[Lead  hydride.]  F.  Paneth  (Z.  physikal.  Chem., 
1930,  B,  7,  155—156;  cf.  A.,  1929,  788).— The  con¬ 
clusions  of  Schultze  and  Muller  (this  vol.,  302), 
regarding  the  non-existence  of  free  mothyl  are  not 
considered  to  be  justified  by  their  experiments  and 
are  not  in  agreement  -with  the  positive  evidence 
already  recorded.  F.  L.  Usher. 


Preparation  of  pure  paranitrogen.  E.  Justi 
(Naturwiss.,  1930,  18,  393—394). — The  effect  noticed 
in  the  preparation  of  paranitrogen  does  not  occur  if 
the  nitrogen  is  subjected  to  double  fractional  distill¬ 
ation  and  is  specially  purified  (cf.  this  vol.,  524). 

A.  J.  Mee. 

Colour  of  arsenid  trisulphide.  H.  B.  Weiser 
(J.  Physical  Chem.,  1930,  34,  1021— 1032).— Preci¬ 
pitated  and  dried  arsenic  trisulphide  varies  in  colour 
continuously  from  yellow  through  orange  to  red, 
according  to  the  conditions  of  precipitation.  The 
lighter  shades  arc  obtained  when  hydrogen  sulphide 
acts  on  a  solution  of  arsenious  oxide  or  an  arsenite 
containing  .  sufficient  hydrochloric  acid  or  other 
electrolyte  to  bring  about  immediate  precipitation. 
The.  darker  shades  result  when  arsenic  trisulphide  sol 
is  subsequently  coagulated  by  excess  of  an  electrolyte. 
The  red  colour  of  the  sulphide  is  not  due  to  allotropy 
(Winter,  A.,  1905,  ii,  245),  to  the  presence  of  a  red 
thioarsenite  (Semlcr,  A.,  1924,  ii,  532),  or  to  the 
sulphide  As2S2  (Bhatnagar  and  Rao,  A.,  1923,  ii, 
756).  The  changes  in  colour  are  due  to  changes  in 
the  physical  nature  of  the  precipitated  salt.  Precipit¬ 
ation  in  the  presence  of  foreign  electrolytes  yields 
a  flocculcnt  precipitate  of  large  particles  or  loose 
aggregates  which  disintegrate  on  drying  to  an  im¬ 
palpable  yellow  or  orange-yellow  powder.  Coagul¬ 
ation  of  the  sol  gives  a  gelatinous  precipitate  consisting 
of  aggregates  of  ultramicroscopic  particles  which,  on 
drying,  coagulate  to  a  red  glass.  The  differences  in 
structure  aro  illustrated  by  photomicrographs.  Dis¬ 
integration  of  the  red  glassy  mass  by  grinding  or  by 
heating  below  the  sintering  temperature  gives  the 
yellow  colour,  whilst  heating  the  yellow  sulphide  at 
about  175°  causes  sintering,  contraction,  and  a  change 
in  colour  to  orange  or  brown,  according  to  the  temper¬ 
ature  and  to  the  time  of  heating.  The  red  sulphide 
is  stable  in  the  dark  and  when  dry.  Light  and  moisture 
together  cause  a  superficial  chemical  disintegration, 
coating  the  red  sulphide  with  a  yellow  film  of  sulphur 
and  sulphide.  L.  S.  Theobald. 

Action  of  hydrogen  sulphide  on  solutions  of 
arsenic  acid.  F.  Foerster  [with  G.  Pressprich 
and  W.  Reuss]  (Z.  anorg.  Chem.,  1930, 188,  90 — 113 ; 
cf.  McCay  and  Foster,  A.,  1904,  ii,  253). — Sufficiently 
rapid  introduction  of  hydrogen  sulphide  into  pure 
arsenic  acid  solutions  always  gives  rise  to  arsenic 
pcntasulphidc,  as  stated  by  McCay  and  Foster.  The 
precipitation  of  the  pentasulphidc  is  progressively 
inhibited  by  hydrochloric  acid  at  concentrations  from 
N  to  4iV,  but  is  promoted  when  the  concentration 
exceeds  6N.  If  the  addition  of  hydrogen  sulphide  is 
interrupted  before  all  tho  arsenic  acid  is  precipitated 
the  solution  contains  monothioarsenic  acid  in  amount 
corresponding  with  the  incompleteness  of  precipitation, 
and  this  acid  is  the  primary  product  of  tho  reaction 
■whether  hydrochloric  acid  is  present  or  not.  From 
solutions  of  pure  arsenic  acid  the  pentasulphide 
separates  in  a  highly  disperse  form  which  adsorbs 
arsenic  acid  so  strongly  that  the  last  traces  of  the 
latter  react  with  great  difficulty  at  the  ordinary 
temperature,  although  this  is  not  the  case  at  40°.  In 
the  presence  of  salts  of  multivalent  cations  which  by 
hydrolysis  yield  colloidal  hydroxides  tho  arsenic 
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pentasulphidc  is  flocculated,  but  the  completion  of 
the  reaction  is  greatly  delayed  owing  to  adsorption 
of  the  arsenic  acid,  especially  at  low  temperatures. 

F.  L.  Usher. 

Purity  of  oxygen  from  electrolytic  source. 

L.  J.  P.  Keffler  (Rec.  trav.  ehim.,  1930,  49,  425 — 

427). — Electrolytic  oxygen  supplied  by  the  British 
Oxygen  Co.  can  be  used  without  any  preliminary 
treatment  in  bomb  calorimetry  when  an  accuracy  of 
0-1%  is  sufficient.  When  higher  accuracy  is  required 
combustible  impurities  in  the  oxygen  should  be 
removed  by  preheating  it  before  each  experiment,  or 
the  exact  impurity  content  determined  in  preliminary 
experiments.  O.  J.  Walker. 

Laboratory  preparation  of  hydrogen  sulphide. 

M.  Abbad  (Anal.  Fis.  Quim.,  1930,  28,  264—269).— 

For  reasons  of  convenience,  economy,  and  purity  of 
the  product,  the  reaction  between  aluminium  sulphide 
and  water  is  recommended  for  the  preparation  of 
hydrogen  sulphide  on  the  laboratory  scale.  A  con¬ 
venient.  form  of  apparatus,  and  the  preparation  of 
the  aluminium  sulphide  by  Moissan’s  method,  arc 
described.  H.  F.  Gillbe. 

Oxidation  of  thiocyanic  acid  and  ammonium 
thiocyanate  to  hydrocyanic  acid  by  atmospheric 
oxygen.  W.  Gluud,  K.  Keller,  and  W.  Elempt 
(Z.  anorg.  Chcm.,  1930,  188,  37—46). — Thiocyanic 
acid  and  ammonium  thoeyanate  are  volatilised  un¬ 
changed  w'hen  their  aqueous  solutions  are  dropped 
into  a  vessel  preheated  at  350°,  or  w  hen  sprayed  with 
hot  air  or  superheated  steam.  Both  substances  arc 
readily  oxidised  in  the  vapour  phase  by  atmospheric 
oxygen  at  450 — 750°  to  hydrocyanic  acid  and  sulphur 
dioxide,  the  reaction  occurring  at  the  lower  temper¬ 
ature  in  the  presence  of  contact  materials  such  as 
porcelain  or  aluminium.  The  yield  is  about  80%  of 
the  theoretical.  Gaseous  hydrogen  cyanide  is  fairly 
stable  in  excess  of  air  up  to  750°,  anil  its  stability  is 
increased  in  the  presence  of  sulphur  dioxide. 

F.  L.  UsnER. 

Action  of  sulphur  dioxide  on  natural  phos¬ 
phates.  G.  Calcagni. — See  B.,  1930,  458. 

Isomorphism  between  hexacarbamidochromic 
permanganate,  perchlorate,  fluoborate,  fluoro- 
sulphonate,  and  iodide.  E.  Wilke-Doreurt  and 
R.  Pfau  (Z.  Elektrochcm.,  1930,  36,  11S — 122).— 
By  adding  a  solution  containing  permanganate  and 
perchlorate  ions  or  permanganate  and  fluoborate  ions 
in  various  proportions  to  a  saturated  aqueous  solution 
of  hexacarbamidochromic  chloride  a  range  of  mixed 
crystals  of  the  complex  permanganate  and  perchlorate 
and  permanganate  and  fluoborate,  respectively,  have 
been  prepared.  Mixed  crystals  of  hexacarbamido¬ 
chromic  iodide  and  perchlorate  have  been  prepared 
both  by  precipitation  and  by  simultaneous  crystallis¬ 
ation,  the  solution-solid  composition  curves  being  of 
the  same  form,  irrespective  of  the  method  employed ; 
the  crystals  obtained  by  precipitation,  however, 
contain  less  iodide  than  those  formed  by  crystallisation 
from  a  solution  of  the  same  composition.  Mixed 
crystals  of  fluoborate  and  iodide,  fluosulphate  and 
iodide,  and  fluoborate  and  fluorosulphonate  have  also 
been  prepared.  H.  F.  Gillbe. 


Sodium  tungstates  stable  in  aqueous  solution. 
A.  Lottermoser,  W.  Riedel,  and  O.  Bretsciineider 
(Z.  Elektrochem.,  1930,  36,  1S3 — 187). — Conducti- 
metrie  titration  of  aqueous  solutions  of  sodium 
tungstate  with  hydrochloric  acid  demonstrates  the 
existence  of  normal,  meta-,  and  para-tungstates, 
w'hilst  comparative  conductivity  measurements  with 
solutions  of  mixtures  having  the  theoretical  com¬ 
position  of  the  three  salts  indicate  that  other  types 
of  tungstate  do  not  exist.  The  salts  Na2W0,,,2H20, 
5Na20,12W03,28H,0  (or  3Na20,7W03,16H20),  and 
Na20,4W03,10H20  have  been  prepared  by  evapor¬ 
ation  of  solutions  of  the  appropriate  composition,  but 
neither  the  di-  nor  the  tri-tungstate  could  be  obtained. 

H.  F.  Gillbe. 

Oxidations  with  fluorine.  XV.  Role  of  the 
labile  peroxide  from  sulphuric  acid  in  the  prepar¬ 
ation  of  persulphate  by  means  of  fluorine.  F. 
Fichter  and  A:  Goldach  (Helv.  Chim.  Acta,  1930, 
13,  378 — 385;  cf.  this  vol.,  435). — In  the  action  of 
fluorine  on  saturated  potassium  hydrogen  sulphate 
solution  the  first  product  is  sulphur  tetroxide  S04 
(cf.  A.,  1927,  741),  which  is  obtained  in  appreciable 
concentration  only  w'hen  the  temperature  is  low. 
The  tetroxide  then  oxidises  the  hydrogen  sulphate  to 
persulphate :  2KHS04+S04=K2S208-|-H2S04.  This 
reaction  is  favoured  by  rise  of  temperature.  A 
maximum  yield  of  persulphate  is  obtained  at  about 
40°.  Measurements  of  the  oxidation  potential  in 
solutions  of  sulphur  tetroxide  are  given. 

O.  J.  Walker. 

Manganites,  manganates,  and  permanganates. 
II.  A.  S.  Cocosinischi  (Z.  anorg.  Chcm.,  1930, 189, 
283 — 286;  cf.  this  vol.,  439). — By  heating  sodium 
permanganate,  NaMn04,3H20,  a  residue  of  the 
approximate  composition  2Mn02,Na20  is  obtained. 
By  fusing  together  sodium  manganatc  and  sodium 
chloride  at  600 — 1100°  manganites  are  obtained  of 
w'hich  the  sodium  content  decreases  linearly  with  rise 
in  temperature.  By  treatment  with  water,  alkali  is 
removed  and  water  takes  its  place.  This  w'ater  can 
be  removed  at  200°  and  its  presence  may  be  due  to 
the  formation  of  polymanganic  acids. 

M.  S.  Bdrr. 

Recovery  of  iodine  as  sodium  iodide  from 
waste  iodine  solutions.  W.  D.  Bonner  and  K. 
Masaki  (J.  Chcm.  Educ.,  1930,  7,  616— 617).— The 
iodine,  precipitated  with  chlorine,  is  repeatedly  dis¬ 
solved  in  sulphurous  acid  and  rcprccipitated  with 
chlorine ;  the  solution  in  sulphurous  acid  is  then 
neutralised  with  calcium  hydroxide  (with  long  stirring), 
filtered,  and  alkalinity  (determined  by  addition  of 
iodate  and  titration  with  acid)  removed  by  addition 
of  a  further  quantity  of  the  original  solution.  After 
addition  of  barium  iodide  until  no  further  turbidity 
is  produced  the  total  iodide  is  determined ;  a  calcul¬ 
ated  quantity  of  sodium  or  potassium  carbonate  is 
added,  the  solution  being  then  filtered  and  evaporated. 

Chemical  Abstracts. 

Formation  of  iodates  from  iodides  by  mole¬ 
cular  oxygen.  F.  A.  Henglein  and  L.  TeicHMAN*1 
(Z.  anorg.  Chem.,  1930,  188,  13S— 142).— Potassium 
iodide  when  heated  with  oxygen  undergoes  no  change 
at  pressures  below’  5  atm.,  although  at  and  above  10 
atm.  partial  transformation  into  iodate  occurs.  Equal 
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weights  of  potassium  iodide  and  potassium  hydroxide 
heated  for  3  hrs.  at  temperatures  between  300°  and 
500°  give  rise  to  good  yields  of  iodate  accompanied 
by  periodate.  With  excess  (3:1)  of  potassium 
hydroxide  the  oxidation  is  still  further  promoted, 
complete  transformation  having  been  observed  in 
several  experiments.  The  pressures  used  varied  from 
1  to  20  atm.  The  yield  of  periodate  falls  with 
rising  temperature.  The  significance  of  the  reaction 
in  biological  processes  is  discussed.  F.  Li  Usher. 

Formation  of  the  yellow  hydrated  iron  oxide 
from  iron  sulphides.  V.  Rodt  (Rec.  trav.  chim., 
1930,  49,  441 — 456). — Both  ferrous  and  ' ferric  sul¬ 
phides  undergo  atmospheric  oxidation  in  the  moist 
state  and  give  the  yellow  y-fonn  of  hydrated  ferric 
oxide,  Fe02H.  If  particular  care  is  taken  in  the 
preparation  of  the  sulphides  the  whole  of  the  sulphur 
separates  as  such  during  the  oxidation.  The  de¬ 
hydration  curves  of  the  yellow  hydrated  oxide  show 
a  sharp  break  at  210°  with  rapid  and  at  180°  with 
slow  rise  of  temperature,  and  at  these  temperatures 
magnetic  y-ferric  oxide  is  formed ;  this  has  a  great 
tendency  to  adsorb  water.  It  is  difficult,  therefore, 
to  obtain  the  yellow  basic  oxide  with  its  theoretical 
water  content.  O.  J.  Walker. 

Oxide  hydrates.  XXIII.  Mode  of  combin¬ 
ation  of  water  in  naturally  occurring  and  arti¬ 
ficially  prepared  hydrated  ferric  oxides.  G.  F. 
Hutttg  and  A.  Zorner  (Z.  Elektrochem.,  1930,  36, 
259 — 268;  cf.  this  vol.,  543). — The  isobaric  dehydra¬ 
tion  of  various  naturally  occurring  and  artificially 
prepared  ferric  oxides  has  been  carried  out,  and  some 
of  the  products  of  dehydration  have  been  examined 
by  X-ray  methods.  The  results  show  that  as  amor¬ 
phous  hydrated  ferric  oxide  loses  water  it  passes  by 
a  continuous  transition  through  hydrohaematite  to 
haematite.  The  free  energy  appears  to  be  minimal, 
however,  for  a  hydrohaematite  of  the  approximate 
composition  Fe203,O7H20,  so  that  haematite,  as  well 
as  the  amorphous  hydrated  oxide,  which  has  the 
greatest  free  energy  content  of  all  the  hydrates,  tend 
by  ageing  to  pass  spontaneously  into  this  hydrate. 
Hydrohaematites  apparently  consist  of  the  haematite 
lattice  with  a  variable  water  content.  In  respect  of 
their  free  energy  content  the  limonites  are  inter¬ 
mediate  between  the  above  hydrohaematite  and 
goethite,  which  has  the  least  free  energy  of  all  the 
hydrates.  In  the  dehydration  of  limonites,  water  in 
excess  of  the  amount  required  by  the  formula 
FejC^.H^O  is  given  off  without  the  appearance  of  a 
second  solid  phase,  apparently  being  combined 
zeolitically,  but  on  further  dehydration  hydrohaematite 
starts  to  be  formed,  and  when  the  composition 
corresponds  approximately  with  the  formula 
FesO^.O-IILO  all  the  a-monohydrate  has  disappeared. 
Atmospheric  oxidation  of  the  precipitate  obtained  by 
adding  alkali  to  a  ferrous  salt  solution  gives  limonite 
directly.  R.  Cuthill. 

Reactions  between  ferrous  salts  and  nitric 
oxide.  II.  L.  Cambi  and  A.  Cagnasso  (Atti  R. 
Accad.  Lincei,  1930,  [vi],  11,  133—139 ;  cf.  A.,  1929, 
780). — The  action  of  nitric  oxide  at  0°  on  aqueous 
suspensions  of  ferrous  carbonate,  ferrous  hydrogen 
phosphate,  and  ferrous  acetate  indicates  that  this 


gas  is  able  to  combine  with  easily  oxidisable  ferrous 
salts  possessing  anions  of  low  electroaffinity.  The 
chief  products  are  nitroso-salts  containing  an  NO- 
radical  with  properties  analogous  to  a  halogen  atom. 
Its  properties  differ  from  those  of  a  hyponitrite,  into 
which  it  is  transformed  by  decomposition  with  a 
silver  salt  in  neutral  or  slightly  acid  solution.  The 
following  scheme  is  suggested  for  the  successive 
actions  of  an  alkaline  acetate  on  the  compound 

FeS04,NO  :  >Fe” . NO^>Fe" -NO-^> 

H- 

>  Fe*“ — ON =NO  — Fe'**  < ,  >Fe2N„02— >(2Fe"--|- 

pi2+NO)  or  (2Fe"*+4/5N2+2/5HN03). 

F.  G.  Tryhorn. 

Derivatives  of  iron  carbonyl.  V.  W.  Hieber, 
F.  Sonnenkalb,  and  E.  Becker  (Ber.,  1930,  63,  [B], 
973—986;  cf.  A.,  1929,  412). — Prolonged  action  of 
ammonia  on  iron  pentacarbonvl  at  65°  leads  to  the 
production,  without  more  marked  evolution  of  carbon 
monoxido  than  in  a  blank  experiment,  of  the  com¬ 
pound  Fe(CO)5,NH3,  decomposed  by  dilute  sulphuric 
acid  into  tetracarbonvl  and  ferrous  salt.  Under 
similar  conditions  except  that  a  little  pyridine  is 
present  and  the  reaction  is  less  prolonged,  the  sub¬ 
stance  Fe(CO)3,2NH3  results,  whereas  in  presence  of  a 
greater  proportion  of  the  organic  bases  the  product 
approximates  more  or  less  closely  to  the  composition, 
Fe2(CO)4,2 — 4NH3,C5H-N.  Iron  pentacarbonyl  and 
pyridine  at  80 — 85°  evolve  2 — 2-2  mols.  of  carbon 
monoxide  and  yield  the  compound  Fe2(CO)4,3C5H5N, 
which  decomposes  above  100°  with  loss  of  carbon 
monoxide  and  pyridine.  The  substance  is  decom¬ 
posed  by  ammonia  at  80°  into  a  compound  which 
cannot  be  freed  completely  from  pyridine,  but  appears 
to  have  essentially  the  composition  Fe(CO)2,NH3, 
whereas  with  hydrazine  it  yields  the  substance 
Fe2(CO)4_5,5 — 6N2H4.  Vigorous  reaction  occurs  with 
nitric  oxide,  which  first  substitutes  the  carbon 
monoxide  and  subsequently  oxidises  the  iron. 
Bromine  vigorously  attacks  the  pyridine  carbonyl 
with  quantitative  evolution  of  carbon  monoxide, 
whereas  iodine  at  — 21°  gives  iron  dicarbonyl  di¬ 
pyridine  iodide,  which  loses  carbon  monoxide  quantit¬ 
atively  at  a  higher  temperature.  Cyanogen  at  60 — 
65°  gives  the  substance  Fc(CO)2(CN)2,C5H5N. 

The  compound  Fe2(CO)5  en2  evolves  carbon  mon¬ 
oxide  quantitatively  when  treated  with  a  large  excess 
of  bromine.  In  an  indifferent  medium  iodine  liberates 
about  2  mols.  of  carbon  monoxide  as  a  maximum, 
whereas  in  pyridine  all  the  carbon  monoxide  is 
ultimately  displaced.  The  compound  Fe(CO)3,2NH3 
is  decomposed  by  warm,  dilute  sulphuric  acid  with 
evolution  of  carbon  monoxide  and  hydrogen,  whereas 
the  substance  Fe2(CO)4,3C5H5N  yields  carbon  mon¬ 
oxide  and  dioxide  and  hydrogen;  with  cold,  dilute 
sulphuric  acid  the  last-named  substance  yields  the 
compound  Fe3(C0)7,C5H5N,3H20,  whilst  concen¬ 
trated  hydrochloric  acid  causes  evolution  of  hydrogen. 
With  hydrogen  chloride,  concentrated  or  dilute 
sulphuric,  acid  and  saturated  hydrochloric  acid,  the 
amounts  of  carbon  monoxide  and  hydrogen  evolved 
from  the  substance  Fe2(CO)5  en2  vary  greatly  with  the 
experimental  conditions.  Thermal  decomposition  of 
the  pyridine  and  ethylenediamine  carbonyls  does  not 
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lead  to  quantitative  evolution  of  carbon  monoxide 
on  account  bf  the  cataly tically  accelerated  action 
2CO— C+CO,  and  the  subsequent  changes,  3Fe+ 
2C0=Fe3C+C02  and  Fe+C02=Fe0-f  CO.  The 
experiments  afford  further  evidence  of  the  presence 
of  true  carbonyl  compounds  containing  the  iron- 
carbon  linking.  H.  Wren. 

Occurrence  of  iron  pentacarbonyl  in  coal  gas 
stored  under  pressure  for  30  years.  J.  A.  N. 
Friend  and  R.  H.  Vallance  (J.G.S.,  1930,  718 — 
720). — Coal  gas,  originally  free  from  iron  carbonyl, 
was  stored  under  50 — SO  atm.  pressure  at  the 
ordinary  temperature  in  a  steel  cylinder  for  30  years. 
Considerable  quantities  of  iron  pentacarbonyl  have 
now  been  isolated  from  the  gas,  which  still  contains 
carbon  monoxide.  J.  G.  A.  Griffiths. 

Quantitative  analysis  by  A'-ray  spectroscopy. 
C.  E.  Eddy  and  T.  H.  Laby  (Proc.  Roy.  Soc.,  1930, 
A,  127,  20- — 42;  cf.  Eddy,  Laby,  and  Turner,  A., 
1929,  867).— Previous  work  {loc.  cit .)  on  the  X-ray 
emission  spectra  method  Has  been  extended  and 
developed  as  a  method  of  quantitative  analysis. 
Details  are  given  of  the  experimental  arrangements, 
the  X-ray  tube,  and  the  method  of  calibration  of  the 
photographic  films.  A  number  of  factors,  e.g.,  line 
intensity  and  applied  potential,  non-homogeneous 
targets,  comparison  of  lines  of  different  wave-length, 
are  discussed  and  tested  by  experiment.  The 
method  has  been  applied  to  several  alloys  of  copper 
and  zinc,  tin-cadmium,  lead-bismuth,  zinc-copper- 
tin,  and  tin-zinc.  With  alloys  of  nearly  equal  atomic 
number  the  method  has  an  accuracy  ofO-5% ;  success¬ 
ful  preliminary  experiments  have  also  been  mado 
with  alloys  of  elements  of  unequal  atomic  number. 
The  results  obtained  are  not  in  agreement  ■with  those 
of  Coster  and  Nishina  (A.,  1925,  ii,  324),  who  found 
that  the  presence  of  a  third  element  affected  the 
values,  or  with  those  of  Gunther  and  Stranski  (cf. 
A.,  1926,  111),  who  found  that  the  ratio  of  the  in¬ 
tensities  of  two  lines  of  a  given  element  was  dependent 
on  their  absolute  intensities.  A  comparison  of 
the  X-ray  emission  method  with  other  methods  of 
spectral  analysis  is  made.  The  former  is  extremely 
useful  in  testing  the  purity  of  metals  to  be  used  for 
the  accurate  determination  of  their  physical  properties. 

L.  L.  Bircumshaw. 

Application  of  tbe  Tyndall  effect  to  analysis. 
J.  Erdos  (Z.  anal.  Chem.,  1930,  80,  122—127).— 
A  review  of  recent  literature  describing  the  use  of 
nephelometry  in  organic  analysis  with  a  description 
of  the  chromophotometer  of  Plesch  as  modified  by 
Rusznyak  (Biochcm.  Z„  1922,  133,  365;  A.,  1923, 
ii,  891).  A.  R.  Powell. 

Application  of  gravimetric  titrations  to  micro- 
analytical  determinations.  B.  Ormont  (Z.  anal. 
Chem.,  1930,  80,  200—203;  cf.  A.,  1929,  41).— The 
subject  is  discussed,  and  the  necessity  for  further  work 
is  emphasised.  H.  F.  Harwood. 

Evaluation  of  complex  and  catalytic  reactions 
in  analytical  chemistry.  F.  Feigl  (Chem.  Week- 
blad.,  1930,  27,  110 — 114).: — A  description  is  given 
of  various  analytical  processes  which  involve  the 
formation  of  complex  compounds  such  as  the  double 


cyanides  and  the  compounds  of  metals  with  oximes. 
The  application  of  catalytic  reactions,  e.g.,  the 
catalytic  acceleration  by  sulphides  of  the  reaction 
between  iodine  and  sodium  azide,  to  the  detection  of 
small  quantities  of  substances  is  also  described. 

H.  F.  Gillbe. 

Application  of  azeotropism  to  chemical 
analysis.  M.  Lecat  (Bull.  Acad.  Roy.  Belg.,  1929, 
[v],  15,  1073 — 1091,  and  Ann.  Soc.  Sci.  Bruxelles, 
1930,  50,  18 — 21), — A  volatile  organic  substance  of 
known  properties  is  added  to  the  substance  to  be 
identified.  Tho  degree  of  azeotropism  is  measured 
by  tho  difference  between  the  b.  p.  of  the  binary 
azeotropic  mixture  and  of  one  of  the  components; 
tables  are  given  by  which  the  type  of  unknown 
substance  can  be  identified.  The  tables  contain  data 
for  the  most  suitable  substances  to  be  added,  tho 
unknown  substance  having  b.  p.  approximately  80°, 
100°,  125°,  150°,  175°,  200°,  and  225°;  the  limits  of 
the  degree  of  azeotropism  to  be  expected  with  different 
types  of  compounds  (hydrocarbon,  alcohol,  ester, 
ketone)  are  recorded.  Under  tho  most  unfavourable 
conditions  it  is  necessary  to  examine  three  separate 
binary  systems  before  identification  is  complete. 
The  method  is  limited  to  substances  volatile  without 
decomposition  under  ordinary  pressure.  Only  5—20  g. 
of  the  unknown  substance  are  needed,  and  the 
maximum  time  necessary  for  examination  is  4 — 5  hrs. 
Although  it  is  desirable  to  use  pure  substances,  the 
presence  of  minor  impurities  does  not  seriously 
interfere  with  the  method.  J.  0.  Cutter. 

Couples  in  the  titration  of  acids  and  bases. 
M.  L.  Holt  and  L.  Kahlenberg  (Amer.  Electro- 
chem.  Soc.,  May,  1930.  Advance  copy,  19  pp. ;  cf. 
A.,  1929,  1255). — Of  a  number  of  metals  examined, 
platinised  platinum,  tungsten,  antimony,  and  molyb¬ 
denum  give  the  greatest  and  most  abrupt  changes 
of  single  potential  at  the  end-point  in  the  titration  of 
0- 1  X-hydrochloric  acid  with  0-lX-sodium  hydroxide. 
The  end-point  can  be  accurately  determined  from 
measurements  of  the  E.M.F.  developed  between  such 
an  “  indicator  ”  electrode  and  a  reference  electrode 
consisting  of  a  metal  which  is  unattacked  by  the 
solution  and  exhibits  only  a  very  small  change  of 
potential  at  the  end-point.  The  most  satisfactory 
couples  were  found  to  be  tungsten-graphite,  anti¬ 
mony-graphite,  and  tungsten-silver.  These  couples 
also  give  good  results  in  the  titration  of  hydrochloric 
acid  with  ammonia  and  the  alkylamines,  for  which 
the  hydrogen  electrode  is  not  very  trustworthy. 
The  tungsten-graphite  couple,  which  is  probably  the 
best  combination  of  all,  can  also  be  used  for  the 
titration  of  formic,  acetic,  and  nitric  acids  with 
sodium  hydroxide.  Numerous  titration  curves  are 
given,  including  some  obtained  with  the  hydrogen 
electrode  for  comparison.  The  method  of  preparing 
and  setting  up  the  electrodes  and  of  carrying  out  the 
titrations  is  explained,  and  the  significance  of  the 
observed  potential  changes  is  discussed.  It  is  found 
that  addition  of  a  little  quinhydroue  to  the  solution 
increases  the  sensitivity  of  the  tungsten-graphite 

couple.  H.  J.  T.  Ellingham. 

Analysis  by  means  of  specific  gravity 
refractivity  determinations.  H.  Solutions  of 
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hydrogen  peroxide  in  water.  N.  Schookl  (Pharm. 
Weekblad,  1930,  67,  390 — 392).— Data  arc  given  for 
these  physical  constants  and  their  temperature 
moduli.  Both  constants  are  linear  functions  of  the 
hydrogen  peroxide  content  between  0  and  30%; 
dil  increases  by  0  0037  and  7i?>  by  0-00065  for  1% 
increase;  the  latter  is  difficult  to  determine  because 
of  evolution  of  oxygen,  and  the  variation  with 
temperature  is  greater.  S.  I.  Levy. 

Chlorometric,  bromometric,  and  iodometric 
determination  of  available  chlorine  in  hypo¬ 
chlorite  solutions  and  bleaching  powder.  II. 
H.  Ditz  and  R.  May. — See  B.,  1930,  417. 

Determinations  of  chlorides  in  salt  brines. 
S.  L.  Neave.— See  B.,  1930,  417. 

Volumetric  determination  of  iodine  in  soluble 
iodides.  H.  Szancer  (Arch.  Pharm.,  1930,  268, 
263 — 264). — The  iodide  is  decomposed  by  dilute 
sulphuric  acid  and  potassium  nitrite  in  a  closed  vessel. 
Excess  of  sodium  hydrogen  carbonate  is  added  and 
the  iodine  titrated  with  thiosulphate  in  presence  of 
potassium  iodide.  Accurate  results  are  obtained  in 
presence  of  chloride  or  bromide.  H.  E.  E.  Notton. 

Volumetric  determination  of  fluorine  by  the 
use  of  ferric  chloride.  J.  G.  Fairchild  (J.  Wash. 
Acad.  Sci.,  1930,  20,  141—146). — In  the  volumetric 
determination  of  fluorine  by  means  of  the  reaction 
FeCl3-f3NaF=FeF3-|-3NaCl,  the  excess  of  ferric 
chloride  being  titrated  with  iodine,  the  conditions  for 
determining  0-005 — 0-060  g.  of  fluorine  are  :  potass¬ 
ium  iodide  0-5  g.,  sodium  chloride  2  g.,  zinc  chloride 
equivalent  to  0-05  g.  of  zinc  oxide;  time  before 
titration  30  min.,  during  which  the  solution  should 
be  kept  within  1°  of  38°.  As  little  as  0-005  g.  can  bo 
determined  accurately.  The  ferric  chloride  should 
contain  hydrochloric  acid  in  the  ratio  of  1  mol.  to 
0-32  mol.  of  ferric  chloride.  The  application  of  the 
method  to  phosphate  rock  is  described. 

C.  W.  Gibby. 

Role  of  silica  in  the  decomposition  of  fluorides. 
P.  Fuchs  (Chem.  Erde,  1930,  5,  99— 105).— In  the 
Berzelius  method  for  the  decomposition  of  insoluble 
fluorides,  e.g.,  fluorspar,  by  fusion  with  alkali  carbonate 
mixed  with  silica,  the  part  played  by  the  silica  is  in 
the  formation  of  a  double  sodium  calcium  silicate. 
The  carbonate  and  silica  may  be  fused  beforehand  to 
avoid  frothing  in  the  actual  analysis,  and  the  addition 
of  sodium  hydroxide  is  advantageous. 

L.  J.  Spencer. 

Iodometric  ‘analysis  of  a  mixture  of  hypo¬ 
sulphite,  sulphite,  and  thiosulphate.  R.  Wollak. 
-SeeB.,  1930,417. 

Decomposition  products  of  sodium  thio¬ 
sulphate  solution.  E.  Schuler  (Z.  anal.  Chem., 
1930,  80,  190—191 ;  cf.  A.,  1926,  1017).— The  author 
claims  to  have  proved  experimentally  the  formation 
of  hydrogen  sulphide  as  a  result  of  bacterial  action 
ln  sodium  thiosulphate  solutions  on  preservation. 

H.  F.  Harwood. 

Potentiometric  studies  of  reduction.  I. 
Determination  of  selenium,  tellurium,  and  gold. 
MSomeya  (Sci.  Rep.  Tohuko,  1930, 19,  123—153).— 
rotassium  iodide  and  sodium  thiosulphate  are  feeble 


reducing  agents  which  are  reasonably  stable  in  air, 
thereby  possessing  an  advantage  over  stronger  agents 
which  are  unstable  in  air.  The  titration  apparatus 
can  be  simpler;  with  selenium,  tellurium,  and  gold 
the  accuracy  of  determination  is  at  least  as  good  as 
that  of  more  complicated  methods. 

W.  E.  Downey. 

Electrometric  analysis  of  nitrating  acid.  E. 
Muller  and  H.  Kogert  (Z.  anorg.  Chem.,  1930, 188, 
60 — -71).- — -Technical  nitrating  acid  can  be  analysed 
rapidly  by  conductometric  titration  of  the  diluted 
acid  with  a  solution  of  lead  nitrate.  A  second  method 
has  also  been  devised  in  which  first  one  portion  of  tho 
diluted  acid  is  treated  with  lead  carbonate  in  excess, 
and  the  amount  of  lead  in  solution  (equivalent  to 
the  nitric  acid)  is  determined  potentiometrically  by 
titration  with  ferrocyanide.  In  a  second  portion  the 
sulphuric  acid  is  determined  by  adding  lead  nitrate 
solution  in  excess  and  titrating  the  excess  of  lead  as 
before.  F.  L.  Usher. 

Detection  of  certain  anions.  P.  Agostini  and 
R.  Abbiate  (Annali  Chim.  Appl.,  1930,  20,  112 — 117). 
—The  tests  given,  which  make  use  largely  of  organic 
reagents  and  are  based  on  reactions  not  commonly 
employed,  allow  of  the  detection  of  the  principal 
anions.  In  particular,  ready  methods  are  given  for 
detecting  nitrates  in  presence  of  nitrites,  ferro- 
cyanides  in  presence  of  thiocyanates,  phosphates  in 
presence  of  arsenates,  and  sulphites,  thiosulphates, 
and  sulphides  when  present  together.  T.  H.  Pope. 

Determination  of  nitrates  by  the  Kjeldahl 
method.  P.  H.  Carter  (Chemist-Analyst,  1930, 19, 
No.  2,  15). — In  modifying  the  Kjeldahl  method  to 
include  nitrates  5  c.c.  of  sulphuric  acid  are  added  with 
the  salicylic  acid,  the  remainder  of  the  sulphuric  acid 
being  added  after  some  time. 

Chemical  Abstracts. 

Micro-colorimetry.  II.  Determination  of 
phosphorus  :  molybdic  acid-stannous  chloride 
reagent.  T.  Kuttner  and  L.  Lichtenstein  (J. 
Biol.  Chem.,  1930,  86,  671 — 676). — Further  technical 
notes  on  the  method  already  described  (A.,  1928,  336) 
are  given.  C.  R.  Harington. 

Determination  of  hypophosphorous,  phos¬ 
phoric,  and  glycerophosphoric  acids  in  pharma¬ 
ceutical  mixtures  of  their  salts.  F.  E.  Raurich. 
—See  B.,  1930,  440. 

Colorimetric  determination  of  phosphoric  and 
arsenic  acids.  R.  Zinzadze  (Z.  Pflanz.  Diing,, 
1930,  16A,  129 — 184). — The  intensity  of  the  blue 
colour  produced  by  the  reduction  of  phosphomolybdate 
solutions  depends  on  the  proportion  of  reducing  agent 
present,  reaching  a  maximum  and  subsequently  declin¬ 
ing  with  excess  of  reducing  agent.  A  solution  of  pure 
molybdenum  blue  is  prepared  by  dissolving  3  g.  of 
pure  molybdenum  trioxide  in  50  c.c.  of  concentrated 
sulphuric  acid  heated  to  fuming  point.  When  cool 
the  solution  is  poured  into  50  c.c.  of  distilled  water 
and  without  further  cooling  is  reduced  by  the  addition 
of  0-15  g.  of  finely  powdered  molybdenum.  Complete 
reduction  is  indicated  after  a  few  minutes’  heating 
when  2-5  c.c.  of  the  reagent  are  required  for  the 
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decolorisation  of  0-2  c.c.  of  iV-potassium  permanganate 
solution.  The  reagent  so  prepared  is  decolorised  by 
dilution  with  approximately  live  times  its  volume  of 
water.  Similar  dilution  in  the  presence  of  phosphoric 
or  arsenic  acids  results  in  a  blue  coloration  propor¬ 
tional,  in  intensity,  to  the  amounts  of  these  acids 
present,  and  utilisable  for  their  determination  in 
solutions  containing  0-001 — 1-0  mg./c.c.  The  reagent 
retains  its  colour  intensity  indefinitely  and  the  test 
colour  with  phosphates  is  constant  for  7 — 10  days. 
The  same  colour  intensity  is  produced  by  equivalent 
amounts  of  phosphoric  and  arsenic  acids  and  analyses 
of  mixed  solutions  are  thus  possible.  The  accuracy 
of  the  method  is  influenced  by  the  presence  of  other 
substances  (including  silica)  in  quantities  averaging 
">00  times  that  of  the  phosphate.  Detoils  for  the 
preparation  of  solutions  for  the  analysis  of  soils, 
organic  material,  plant  ash,  etc.  are  given.  Oxidising 
and  reducing  agents  must  be  eliminated  before 
analysis.  "  A.  G.  Pollard. 

Sources  of  error  in  organic  elementary 
analysis.  TV.  Copper  oxide  and  lead  chromate. 
J.  Lindner  [with  F.  Hernler]  (Ber.,  1930,  63,  [2?], 
949—959;  cf.  A.,  1927,  06,  166,  269).— The  possi¬ 
bility  of  absorption  of  carbon  dioxide  by  traces  of 
alkali  present  in  copper  oxide  can  be  obviated  by 
soaking  the  material  in  a  solution  of  chromium  tri¬ 
oxide  to  which  sufficient  ammonia  has  been  added  to 
form  ammonium  chromate.  Thorough  penetration  of 
the  solution  into  the  oxide  is  effected  by  repeated 
evacuation  of  the  containing  vessel.  The  product  is 
subsequently  dried  and  strongly  ignited.  Almost 
complete  removal  of  carbon  dioxide  from  copper  oxide 
or  lead  chromate  is  most  rapidly  effected  by  ignition 
of  the  material  in  a  crucible,  nut  the  method  is  subject 
to  the  danger  of  absorption  of  carbon  from  reducing 
gases ;  copper  oxide  coated  with  molten  lead  chromate 
is  particularly  liable  to  this  change.  The  minimum 
weight  of  carbon  dioxide  evolved  from  100  g.  of  copper 
oxide  per  hour  is  0-001  mg. ;  with  lead  chromate  the 
minimum  is  appreciably  greater.  The  period  of 
ignition  necessary  to  attain  this  value  varies  very 
greatly.  Apparently,  therefore,  a  platinum  contact 
is  superior  to  copper  oxide  or  lead  chromate,  but  the 
errors  involved  with  the  last-named  substances  are 
outweighed  by  those  incident  to  the  measurement  of 
the  products  of  combustion  and,  further,  subsidiary 
aids  are  required  with  the  platinum  process  which 
themselves  introduce  similar  sources  of  error. 

H.  Wren. 

Potentiometric  determination  of  alkali  sul¬ 
phides.  G.  Sc agliarin I  and  P.  Pratesi  (Atti  It. 
Acead.  Lincei,  1930,  [vi],  11,  193 — 196). — Electro¬ 
metric  titrations  of  alkali  sulphide  solutions  with 
O-  LV -sodium  nitroprusside  solutions  have  been  made, 
using  cells  of  the  type  Ag,Ag2S|Na2S-KCl-Hg2Cl2,Hg. 
A  sharp  fall  of  potential  is  observed  at  the  point  of 
equivalence  of  the  sulphide  and  nitroprusside  solutions. 
The  results  agree  excellently  with  those  obtained  by 
the  iodometric  method,  and  have  the  advantage  of 
being  uninfluenced  by  the  presence  of  alkaline 
chlorides,  sulphates,  nitrates,  silicates,  and  hydrogen 
carbonates,  provided  too  high  a  degree  of  alkalinity 
is  avoided.  F.  G.  Tryhorn.  ~ 


Sodium  oxalate  as  a  standard  in  volumetric 
analysis.  An  on.  (U.S.  Bur.  Stand.,  1930,  Circ. 
381,  9  pp.). — Sodium  oxalate  is  very  suitable  as  a 
primary  volumetric  standard  as  the  salt  is  readily 
obtained  pure,  is  stable  and  non-hygroscopic,  and 
may  be  heated  at  240 — 250°  without  decomposition. 
It  should  not  be  employed  in  the  form  of  a  stock 
solution,  as  this  attacks  glass  on  preservation,  but 
with  suitable  apparatus  an  absolute  accuracy  of  0-1% 
is  attainable  in  the  results.  A  description  is  given 
of  the  methods  of  testing  the  salt  for  impurities. 

H.  F.  Harwood. 

Volumetric  determination  of  sodium.  E.  K. 
Caley  (J.  Amer.  Chem.  Soc.,  1930,  52, 1349—1353).— 
In  a  rapid  method  for  the  volumetric  determination 
of  sodium  the  precipitate  of  sodium  magnesium  uranyl 
acetate  obtained  as  previously  described  (A.,  1929, 900) 
is  dissolved  in  acetic  acid  and  the  solution  is  titrated 
at  90°  with  sodium  phosphate,  potassium  ferrocyanide 
being  the  external  indicator.  J.  G.  A.  Griffiths. 

Determination  of  sodium  by  the  uranyl 
[magnesium  acetate]  method.  E.  Kahane  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  382 — 404). — The  crystalline 
triple  salt  of  sodium  acetate,  uranyl  acetate,  and  the 
acetate  of  a  metal  of  the  magnesium  group  contains 
6  and  not  9  mols.  of  water  of  crystallisation  per  mol. 
of  salt.  None  of  this  water  is  lost  at  110°  or  in  a 
vacuum,  but  the  results  obtained  by  using  Blanche- 
ticre’s  method,  which  are  based  on  the  supposition 
that  the  salt  becomes  anhydrous  at  105°,  are  not 
incorrect  by  the  7-77%  to  be  expected  owing  to  the 
fact  that  precipitation  is  incomplete  in  the  30  min. 
allowed  by  this  worker.  Complete  precipitation 
requires  several  days.  However,  an  aqueous  reagent 
containing  per  litre  500  c.c.  of  90%  alcohol,  20  c.c. 
of  acetic  acid,  100  g.  of  magnesium  acetate,  and  32  g. 
of  crystalline  uranyl  acetate  completely  precipitates 
the  octahydralc  in  the  cold  in  30  min.  as  a  dense, 
granular,  non-hygroscopic  precipitate,  which  may  be 
weighed  directly  either  before  or  after  ignition,  or 
its  weight  may  be  ascertained  by  colorimetric  deter¬ 
mination,  or  by  reducing  with  copper  or  aluminium 
in  presence  of  sulphuric  acid  and  titrating  with 
potassium  permanganate.  About  2-5  c.o.  of  the 
reagent  are  required  per  mg.  of  sodium  and  per  c.c. 
of  sodium  solution.  Ammonium,  lithium,  magnes¬ 
ium,  and  calcium  ions  may  be  present,  as  well  as 
potassium  to  an  extent  not  exceeding  ten  times  the 
quantity  of  sodium  present.  Phosphates  must  be 
removed,  although  their  presence  does  not  give  rise 
to  a  very  serious  error.  S.-  K.  Tweedy. 

Quantitative  precipitation  of  calcium  oxalate 
in  the  presence  of  the  phosphate  ion.  J.  T. 
Dobbins  and  W.  M.  Mebane  (J.  Amer.  Chem.  Soc., 
1930,  52,  1469 — 1472). — Optimal  conditions  for  the 
quantitative  precipitation  and  filtration  of  calcium 
oxalate  in  the  presence  of  phosphate  ions  have_been 
determined.  The  solution  (50  c.c.),  at  20—25°,  i® 
made  alkaline  with  5  c.c.  in  excess  of  concentrated 
ammonia  solution.  Excess  of  saturated  ammonium 
oxalate  is  added  and  the  liquid  is  filtered  after  1  hr. 

J.  G.  A.  Griffiths. 

Determination  of  beryllium  in  aluminiurn-free 
steel.  F.  Spindeck. — See  B.,  1930,  463. 
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Luminescence  analysis.  E.  Beutel  and  A. 
Kutzelnigg  (Monatsh.,  1930,  55,  158— 166).— Zinc 
and  the  following  zinc  compounds  show  no  lumines¬ 
cence  when  irradiated  with  ultra-violet  light : 
sulphate,  nitrate,  carbonate,  oxalate,  phosphate, 
chromate,  chloride,  silicate,  and  zinc  green.  The 
following  show  varying  degrees  of  luminescence 
according  to  their  method  of  preparation,  physical 
state,  and  origin  :  zinc  oxide,  hydroxide,  sulphide, 
carbonate  (basic),  cyanide,  smithsonite,  hydrozincite, 
and  potassium  zinc  cyanide.  Colloidal  solutions  of 
zinc,  zinc  oxide,  cyanide,  and  sulphide  show  indefinite 
luminescence.  H.  Burton. 

Spectrographic  determination  of  cadmium, 
lead,  and  iron  in  zinc.  D.  M.  Smith. — See  B., 
1930,  425. 

Rapid  volumetric  determination  of  lead.  R.  C. 
Wiley. — See  B.,  1930,  425. 

Optical  method  for  measuring  the  mercury 
content  of  air.  K.  Muller  and  P.  Pringsheim 
(Natunviss,,  1930,  18,  364 — 367). — A  more  rapid 
method  than  that  of  Stock  (A.,  1926,  703)  has  been 
devised,  based  on  the  extent  of  absorption  of  the 
mercury  resonance  line  (2537  A.).  A  quartz  mercury 
lamp  is  employed  as  a  source  of  light,  the  beam 
being  allowed  to  impinge  on  a  resonance  lamp  whereby 
the  line  2537  A.  is  rendered  sharper.  The  emitted 
light  then  traverses  a  tube  containing  the  air  under 
examination,  the  extent  of  absorption  resulting  being 
measured  by  means  of  a  photo-electric  cell.  The 
apparatus  must  be  previously  calibrated  for  known 
concentrations  of  mercury  vapour.  The  vapour  of 
some  organic  substances,  e.g.,  benzene,  also  causes 
absorption,  but  the  presence  of  such  compounds  may 
be  detected  by  examining  the  degree  of  absorption 
of  the  self-reversed  mercury  line;  in  the  case  of 
mercury  vapour  this  absorption  in  a  particular 
experiment  was  only  5%  as  compared  with  50%  for 
the  original  resonance  line,  whilst  with  benzene 
vapour  it  was  about  55%  in  both  cases.  Although 
tile  apparatus  is  costly  and  somewhat  complex,  10  to 
30  determinations  may  be  made  hourly,  with  concen¬ 
trations  of  mercury  ranging  from  5  to  '500  y  per  m.3 
of  air-  H.  E.  Harwood. 

Applications  of  ceric  sulphate  in  volumetric 
analysis.  VII.  Oxidation  of  quinol  by  ceric 
sulphate.  N.  H.  Furman  and  J.  H.  Wallace,  jun. 
(J.Amer.  Chem.  Soc.,  1930,  52,  1443— 1447).— The 
oxidation  of  0-liY-solutions  of  quinol  to  quinonc  by 
eerie  sulphate  is  rapid  and  stoicheiometric  at  the 
ordinary  temperature.  The  end-point  can  be  deter¬ 
mined  electrometrically,  by  means  of  diphcnylaminc, 
"inch  turns  blue  and  requires  a  slight  end  correction, 
°r  by  methyl-red,  the  colour  change  of  which  is  less 
satisfactory.  The  electrometric  end-point  only  can 
Je  used  when  quinol  is  added  to  ceric  sulphate. 

.  J.  G.  A.  Griffiths. 

Gravimetric  determination  of  aluminium  in 
presence  of  iron  by  means  of  hydrazine  carbonate, 
loon  KAS  anc*  '^LEK  (Coll.  Czech.  Chem.  Comm., 
(i  i-  161 — l®8)- — Aluminium  may  be  separated 
quantitatively  from  iron  by  means  of  hydrazine 
urbonate  if  the  solution  containing  the  two  cations 


be  first  reduced  in  acid  medium  by  a  non -precipitating 
hydrazine  salt  (sulphate  or  chloride).  The  aluminium 
separates  as  a  basic  carbonate,  whilst  the  iron  passes 
into  the  filtrate.  The  carbonate  precipitate  should 
be  redissolved  in  hydrochloric  acid  and  reprecipitated. 
The  iron  may  bo  determined  directly  by  precipitation 
vvdth  ammonia  after  destroying  hydrazine  salts  with 
bromine.  J.  W.  Smith. 

Gravimetric  determination  of  aluminium  as 
oxide.  R.  Fricke  and  K.  Meyring  (Z.  anorg. 
Chem.,  1930,  188,  127—137;  cf.  A.,  1920,  ii,  387).— 
The  precipitation  of  aluminium  hydroxide  from  its 
alkaline  solution  by  carbon  dioxide  provides  a  con¬ 
venient  and  accurate  method  for  the  gravimetric 
determination  of  the  metal,  since  the  precipitate  is 
easily  washed  and  filtered.  It  is  important  to  avoid 
an  excess  of  alkali  before  passing  in  carbon  dioxide, 
to  carry  out  the  precipitation  slowly,  and,  when  the 
specimen  to  be  analysed  is  neutral  or  acid,  to  use 
alkali  hydroxide  free  from  silica.  The  method  cannot 
be  employed  in  the  presence  of  lithium  or  of  alkaline- 
earth  metals.  Full  details  of  procedure  are  given. 

E.  L.  Usher. 

Separation  and  determination  of  nickel  and 
cobalt.  F.  G.  Germuth  (Chemist-Analyst,  1930, 19, 
No.  2,  4 — 9). — For  the  determination  of  small  quan¬ 
tities  of  nickel  the  a-benzildioxime  method  is  recom¬ 
mended  ;  the  acetyldioxime  method  is  as  good  when 
not  more  than  0-1  g.  of  cobalt  is  present.  For  the 
determination  of  small  quantities  of  cobalt  the 
1-nitroso-p-naphthol  method  is  preferred. 

Chemical  Abstracts. 

Perchloric  acid  as  an  oxidising  agent  in  the 
determination  of  chromium.  J.  J.  Lichtin. — 
See  B.,  1930,  417. 

Determination  of  molybdenum  in  steels  and  in 
ferromolybdenum.  W.  Werz. — See  B.,  1930,  463. 

Light  reactions  of  tin  halides  and  their 
analytical  application.  E.  Schroer  and  A.  Balan¬ 
din  (Z.  anorg.  Chem.,  1930,  189,  258— 262).— An 
attempt  has  been  made  to  determine  the  causes  of 
the  following  light  reaction  which  is  employed  for 
the  detection  of  tin.  A  vessel  containing  cold  water 
is  dipped  in  a  solution  of  tin  in  hydrochloric  acid  and 
a  Bunsen  flame  allowed  to  play  on  it.  An  intense 
blue  light  is  obtained.  Experiment  shows  that  this 
cannot  be  ascribed  to  thermoluminescence.  It  is 
suggested  that  it  may  be  due  to  excitation  by  free 
electrons.  Since  the  colour  varies  with  the  halogen 
present  the  method  may  also  be  used  for  the  detection 
of  the  halogens.  A  method  of  employing  it  for  the 
detection  of  organically  bound  chlorine  is  described. 

M.  S.  Burr. 

Determination  and  separation  of  rare  metals 
from  other  metals.  XIX.  Separation  of  titan¬ 
ium  from  other  elements.  L.  Moser,  K.  Neu- 
mayer,  and  K.  Winter  (Monatsh.,  1930,  55,  85 — 
97). — Details  are  given  for  the  separation  of  titanium 
from  uranium,  chromium,  alkaline-earth  metals, 
beryllium,  zinc,  nickel,  or  cobalt  by  the  chloride- 
bromate  method  previously  described  (A.,  1923,  ii, 
438).  Titanium  can  also  be  separated  from  uranium, 
chromium,  zinc,  nickel,  cobalt,  or  manganese  by  the 
sulphosalicylic  acid  method  (loc.  eit.).  A  method  is 
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also  described  for  tho  separation  of  titanium  from 
iron,  aluminium,  chromium,  manganese,  nickel, 
cobalt,  or  zinc,  and  silicic  or  phosphoric  acids,  involv¬ 
ing  the  use  of  tannic  acid  and  antipyrine  in  sulphuric 
acid  solution.  The  principle  of  the  method,  is  as 
follows  :  the  sulphuric  acid  solution  of  the  two  metals 
is  diluted  with  10%  tannic  acid  solution  and  water 
until  the  acidity  is  about  N ;  a  20%  solution  of 
antipyrine  is  then  added  with  stirring  in  the  cold  or 
in  the  hot  (in  presence  of  ammonium  sulphate),  when 
the  whole  of  the  titanium  is  precipitated  as  an  orange- 
red  tannic  acid  complex.  This  is  filtered,  washed 
with  a  solution  containing  sulphuric  acid,  ammonium 
sulphate,  and  antipyrine,  dried,  and  ignited. 

H.  Burton. 

Spectrographic  determination  [of  minute 
amounts  of  gold],  P.  Urbain  (Compt.  rend.,  1930, 
190,  940 — 942). — A  series  of  solutions  is  prepared 
containing  1,  2,  5,  10,  20,  50  ...  X  10~3  mg.  of  gold 
in  solution  as  potassium  aurocyanide.  To  each  is 
added  potassium  argentocyanide  in  quantity  con¬ 
taining  0T  mg.  of  silver,  and  enough  water  and 
potassium  cyanide  to  make  up  2  c.c.  of  solution 
0-liY  as  regards  potassium  cyanide.  This  solution 
is  electrolysed  using  as  cathode  a  small  rod  of  carbon, 
which  is  then  used  to  make  a  spark  spectrum.  This 
is  photographed  and  the  ratios  of  the  intensities  of 
the  following  pairs  of  lines  are  determined :  Au 
2676— Ag  2660,  Au  2428— Ag  2438,  and  Au  3123— Ag 
3281.  In  this  way  a  standard  curve  for  each  pair  of 
lines  is  prepared.  The  solution  for  analysis  is  treated 
similarly,  and  comparison  of  the  ratios  of  the  in¬ 
tensities  of  the  pairs  of  lines  with  the  standard  gives 
the  amount  of  gold.  The  method  is  applicable  to 
amounts  of  gold  as  small  as  0-001  mg. 

C.  A.  SlLBERRAD. 

Potentiometric  determination  of  platinum  with 
titanous  chloride  and  with  stannous  chloride. 
E.  MOller  and  W.  Stein  (Z.  Elektrochem.,  1930,  36, 
220 — 234). — Platinum  in  an  approximately  0-008A- 
solution  of  hydrocliloroplatinic  acid  may  be  deter¬ 
mined  by  adding  0-5  c.c.  of  concentrated  hydrochloric 
acid  and  6 — 8  drops  of  chlorine  water  to  20  c.c.  of 
solution  and  titrating  in  a  current  of  nitrogen  with 
0-04AT-titanous  chloride  solution.  When  the  potential 
of  a  platinum  electrode  immersed  in  the  solution 
undergoes  a  first  abrupt  change,  indicating  that  all 
the  chlorine  has  reacted,  the  temperature  is  slowly 
raised  to  about  60°  and  the  addition  of  titanous 
chloride  is  continued  gradually  and  with  constant 
stirring  until  a  second  “  jump  ”  in  potential  shows 
reduction  to  the  platinous  state  to  be  complete. 
The  titration  of  platinum  in  dilute  solution  with 
stannous  chloride  is  found,  contrary  to  previous 
results  (A.,  1929,  532),  to  be  unsatisfactory. 

k.  ClJTHILL. 

Physical  methods  in  chemical  laboratories. 
XI.  Technique  and  application  of  rotation 
dispersion  to  the  solution  of  chemical  problems. 
G.  Kortum  (Z.  angew.  Chem.,  1930,  43,  341—348). 
—A  review  describing  methods  of  determining  the 
•rotation  dispersion  of  organic  compounds  and  the 
value  of  the  study  of  this  property  in  the  elucidation 
of  the  structure  of  optically  active  compounds. 

A.  R.  Powell. 


Photo-electric  recording  of  daylight.  T.  H. 
Harrison  (Nature,  1930, 125,  704 — 705). — An  appar¬ 
atus  used  at  tho  National  Physical  Laboratory  is 
described.  L.  S.  Theobald. 

Reflexion  factor  of  magnesium  oxide.  J.  S. 
Preston  (Trans.  Opt.  Soc.,  1930,  31,  15 — 35). — A 
small  integrating  reflcctometer  for  determining  re¬ 
flexion  coefficients  is  described.  The  total  reflexion 
factor  of  magnesium  oxide  for  diffused  light  is  0-974. 

C.  W.  Gibby. 

Preparation  of  graded  series  of  ultra-filters 
and  measurement  of  their  pore  sizes.  A.  P. 
Krueger  and  R.  C.  Ritter  (J.  Gen.  Physiol.,  1930, 
13,  409 — 419). — A  simplification  of  Bechhold’s  pro¬ 
cedure  (A.,  1908,  ii,  24)  for  making  a  series  of  mem¬ 
branes  of  graded  pore  sizes  is  presented,  together 
with  data  for  permeability  of  the  membrane  series 
to  -water  and  to  colloid  sols  of  known  particle  sizes. 
A  convenient  ultrafiltration  apparatus  for  operation 
under  aseptic  conditions  is  described.  . 

T.  R.  Seshadri. 

Membranes  for  high-pressure  ultra-filtration. 
J.  W.  McBain  and  S.  S.  Kistler  (Trans.  Faraday 
Soc.,  1930,  26,  157 — 162). — Cellophane  is  advocated 
as  a  membrane  for  ultrafiltration,  and  its  properties 
are  described  with  reference  to  this  application.  It 
has  been  adapted  for  use  with  non-aqueous  solutions; 
Membranes  of  suitable  density  for  use  as  molecular 
sieves  have  been  made,  and  used  to  determine  tho 
degree  of  hydration  of  sucrose  in  dilute  solution. 

.  C.  J.  Smitiiells. 

Microcalorimeter.  A.  F.  H.  Ward  (Proc.  Camb. 
Phil.  Soc.,  1930,  26,  278 — 284). — The  instrument  was 
devised  to  measure  the  heat  of  adsorption  of  minute 
quantities  of  gas  (e.g.,  0-01  c.c.),  and  is  capable  of 
measuring  with  an  accuracy  of  10%  a  heat  evolution 
of  0-0005  g.-cal.  It  is  a  modification  of  one  described 
by  Tian  (cf.  A.,  1924,  ii,  240),  and  depends  on  measur¬ 
ing  the  rise  in  temperature  by  means  of  a  series  of 
iron-constantan  couples,  one  set  of  junctions  being 
in  contact  with  a  copper  tube  in  which  the  heat  is 
evolved,  the  other  connected  to  a  copper  ring  in  a 
thermostat  capable  of  being  maintained  constant 
within  0-0000017°.  An  alternative  method  depends 
on  passing  a  current  through  another  set  of  couples 
so  that  the  Peltier  effect  exactly  compensates  the 
heat  to  be  measured  (cf.  Berenger-Calvet,  A.,  1927, 
629).  C.  A.  SlLBERRAD. 

New  type  of  Dewar  flask  for  use  as  a  calori¬ 
meter.  W.  L.  Watton  (Proc.  Physical  Soc.,  1930, 
42,  226 — 238). — The  water  equivalent  of  a  new  type 
of  Dewar  flask,  of  which  the  inner  vessel  was  of  thin 
copper,  was  measured  at  laboratory  temperatures  with 
special  attention  to  stirring,  and  was  found  to  be  more 
constant  than  for  the  usual  type.  The  necessary  pre¬ 
cautions  arc  fully  discussed.  N.  hi.  Blioh. 

Adiabatic  calorimeter  for  low-temperature 
measurements.  D.  Le  B.  Cooper  and  D.  McIntosh 
(Trans.  Nova  Scotian  Inst.  Sci.,  1930,  17,  197—19°)- 
■ — A  calorimeter  of  the  Richards  type,  with  an  outer 
vacuum  jacket  of  copper,  is  described.  The  calori¬ 
meter  liquid  used  is  a  mixture  of  chloroform  an 
carbon  tetrachloride  and  the  inner  and  outer  liquid? 
are  kept  at  the  same  temperature  by  the  addition  o 
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small  amounts  of  solid  carbon  dioxide  to  the  outer 
container.  The  apparatus  is  designed  to  measure 
the  heat  evolved  in  reactions  with  organic  substances 
at  a  temperature  at  which  substitution  docs  not  take 
place.  J.  W.  Smith. 

Electrical  calibration  of  a  calorimeter  with  the 
aid  of  a  titration  coulometer.  W.  A.  Roth  and  H. 
iROiTZSCn  (Z.  Elektroehem.,  1930,  36,  242 — 244). — 
The  water  equivalent  of  a  calorimeter  can  he  deter¬ 
mined  with  an  error  of  about  0-1%  by  observing  the 
rise  of  temperature  produced  when  a  current  is  passed 
for  a  suitable  time  through  a  resistance  -within  the 
calorimeter,  the  total  quantity  of  electricity  passing 
being  determined  with  a  silver  titration  coulometer. 
The  current  density  at  the  anode  in  the  coulometer 
should  not  exceed  0T5  amp. /cm.2  11.  Cuthill. 

Calibration  of  calorimeters.  H.  von  Warten- 
bero  and  H.  Schutza  (Z.  Elektroehem.,  1930,  36, 
250 — 257). — A  modification  of  the  electrical  method 
for  determining  the  water  equivalent  of  a  calorimeter 
is  described.  The  heat  generated  by  passing  a 
current  at  a  steady  voltage  through  a  known  resist¬ 
ance  is  obtained  by  measuring  the  total  amount  of 
electricity  passing  by  means  of  a  voltameter. 

R.  Cuthill. 

Thermoregulators.  II.  J.  Wing  (Ind.  Eng. 
Chem.  [Anal.],  1930,  2,  190 — 197). — The  regulator 
previously  described  (A.,  1926,  141)  has  been 
modified;  it  is  made  entirely  of  pyrex  glass  and  is 
suspended  so  that  it  is  continuously  shaken  by  the 
vibration  of  the  stirrer.  The  current-carrying  capacity 
of  the  relay  is  greatly  increased  by  the  substitution 
of  flat  plates  of  pure  silver  for  the  ordinary  contact 
points  and,  if  a  0-5  microfarad  condenser  is  used  in 
parallel,  currents  up  to  2  amp.  at  110  volts  can  be 
easily  handled.  The  contact  leads  are  made  of 
tungsten,  which  is  not  wetted  by  mercury,  and  the 
contact  chamber  is  filled  with  hydrogen;  thus  the 
current  which  may  be  used  in  the  regulator  is  limited 
only  by  the  volatilisation  of  the  mercury  at  the 
contact  points  and  not  by  oxidation  of  the  mercury. 
Currents  up  to  0-5  amp.  may  be  used  with  a  con¬ 
denser  in  parallel.  In  operation,  the  regulator  is 
entirely  closed  and  may  be  used  to  control  tem¬ 
peratures  above  the  b.  p.  of  mercury.  A  regulator, 
intermediate  in  sensitivity  between  the  above  and 
the  bimetallic  regulator,  in  which  the  expansion  of 
the  regulator  liquid  directly  opens  the  heating  circuit, 
is  described.  It  has  a  sensitivity  of  rb0-5°  and  will 
make  and  break  a  current  of  0-5  amp.  and  110  volts; 

E.  H.  Sharples. 

Electrically-heated  thermostats.  P.  van  Cam- 
pen  (Z.  Elektroehem.,  1930,  36,  268). — A  replv  to 
Hock  and  Nottebohm  (A.,  1929,  1034). 

R.  Cuthill. 

Automatic  low-temperature  thermostat  (cryo¬ 
stat).  A.  C.  Egerton  and  A.  R.  Ubbelohde  (Trans. 
Faraday  Soc.,  1930,  26,  236— 239).— Liquid  air  blown 
from  a  Dewar  flask  into  a  metal  vessel  with  double 
walls,  immersed  in  the  liquid  (dry  petroleum),  of  the 
lagged,  Dewar  flask  cryostat  serves  to  keep  the  latter 
at  the  desired  temperature,  the  rate  of  flow  of  heat 
between  the  liquid  air  and  petrol  being  regulated 
3  c 


by  control  of  the  pressure  of  the  dry  hydrogen  or  air 
in  the  walls  of  the  metal  vessel.  The  level  of  the  air 
is  kept  constant  by  means  of  a  tambour,  the  splayed 
end  of  which  rests  on  the  surface,  whilst  the  other  is 
connected  to  a  straw  lever  which  alters  a  resistance 
in  sei-ies  with  an  elcctrically-driven  blower.  This 
enables  temperatures  of  —120°  to  — 160°;r_0'5°  to  be 
maintained,  but  an  accuracy  of  i0T°  is  obtainable 
if  a  thermoregulator  is  used  to  operate  a  solenoid- 
controlled  electric  relay  which  connects  the  gas-space 
between  the  walls  of  the  metal  vessel  with  a  source 
of  low  or  high  vacuum,  according  as  the  temperature 
of  the  bath  is  too  high  or  too  low,  respectively.  A 
bath  of  500  c.c.  capacity  requires  200  c.c.  of  liquid 
air  per  hr.  J.  Grant. 

Dielectric  constants  of  liquids.  I.  Measuring 
apparatus.  G.  Devoto  and  M.  Stevenson 
(Gazzetta,  1930,  60,  199 — 207). — Details  are  given 
of  a  valve  apparatus  which  is  based  essentially  on 
Drude’s  method  but  gives  undamped  oscillations  of 
variable  frequency.  Values  of  the  dielectric  con¬ 
stants  of  sugar  solutions  obtained  with  this  apparatus 
are  in  good  agreement  with,  and  of  greater  uniformity 
than,  those  obtained  by  other  workers. 

F.  G.  Tryhorn. 

Measurement  of  the  dielectric  constants  of 
organic  liquids.  A.  O.  Ball  (J.C.S.,  1930,  570 — 
590). — The  determination  of  the  dielectric  constants, 
e,  of  liquids  is  discussed,  and  a  low-frequency  altern¬ 
ating  bridge  is  described  for  weak  insulators.  Con¬ 
densers  have  been  designed  which  require  only  small 
quantities  of  liquid  and  yield  absolute  values  of  e. 
Capacities  are  determined  by  complete  substitution, 
a  carbon  film  resistance  being  the  compensator. 
Errors  due  to  polarisation  capacities  and  series  resist¬ 
ances  in  the  cells  have  been  investigated.  It  is 
claimed  that  dielectric  constants  as  high  as  40  can 
be  determined  between  0°  and  80°  with  an  error  of 
less  than  0-2%.  Results  are  recorded  for  benzene 
(s  at  25°=2-274;  cf.  Hartshorn,  A.,  1929,  628), 
benzonitrile,  chloroform,  and  nitrobenzene;  those  of 
the  last  two  are  not  affected  by  the  variation  of 
frequencies  between  500  and  2500. 

J.  G.  A.  Griffiths. 

Lag  in  a  thermometer  when  the  temperature 
of  the  external  medium  is  varying.  A.  T.  Starr 
(Phil.  Mag.,  1930,  [vii],  9,  901 — 912). — Mathematical. 

N.  M.  Bligh. 

Support  for  m.-p.  tubes.  E.  V.  Zappi  (Anal. 
Asoc.  Quim.  Argentina,  1929,  17,  239 — 240). — A 
platinum  or  gold  clip  is  described.  R.  K.  Callow. 

Device  for  fastening  m.-p.  tubes  to  thermo¬ 
meters.  H.  L.  Lochte  (Ind.  Eng.  Chem.  [Anal.], 
1930,  2,  200). — A  glass  rod,  3—5  mm.  in  diameter, 
is  fastened  to  the  thermometer  and  the  m.-p.  tube  is 
placed  in  the  angle  so  formed.  E.  H.  Sharples. 

Modified  Thiele  m.-p.  apparatus.  E.  Conte 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  200). — A  Thiele 
tube  is  fitted  with  a  4  mm.  (o.  d.)  side  tube  which  has 
an  orifice,  0-5  mm.  diam.,  about  12  mm.  in  the 
bottom  side-arm  of  the  Thiele  tube.  Air  is  either 
pumped  or  drawn  through  the  side  tube  at  such  a  rate 
that  it  is  just  possible  to  count  the  bubbles.  Under 
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these  conditions  the  temperature  variation  throughout 
the  tube  is  greatly  reduced.  E.  H.  Sharples. 

Simple  method  of  removing  water  in  drying 
processes  in  the  laboratory.  B.  Reward  and 
Sohavieger  (Chem.-Ztg.,  1930,  54,  281). — To  prevent, 
foaming  and  the  formation  of  skins  in  the  removal 
of  water  from  solutions  containing  proteins  in  the 
Aufhauser  apparatus  small  quantities  of  benzene  are 
added  occasionally  to  the  contents  of  the  distillation 
flask  whereby  the  water  distils  with  the  benzene  at 
09-2°.  '  A.  R.  Powell. 

Improved  laboratory  condenser  and  its  use  in 
the  construction  of  apparatus.  E.  S.  West  (Ind. 
Eng.  Chem.  [Anal.],  1930,  2,  199). — The  efficiency  of 
the  condenser  originally  described  (A.,  1928,  984) 
has  been  increased  by  indenting  the  walls  of  the 
inner  tube.  The  use  of  these  condensers  for  the 
construction  of  all-glass  distillation  apparatus  of 
various  kinds  is  described.  E.  H.  Sharples. 

Condenser  for  extraction  and  distillation 
apparatus.  R.  Zinzadze  (Chem.  Eabr.,  1930,  113 — 
114). — The  condenser  is  divided  into  two  chambers 
by  means  of  a  cone-shaped  glass  dome  with  an 
opening  in  the  side  just  below  the  flattened  apex  of 
the  cone.  In  the  upper  chamber  is  a  worm-shaped 
cooler  surrounding  and  terminating  in  a  vertical 
cooling  tube  with  its  lower  end  just  above  the  dome. 
The  space  round  the  dome  thus  acts  as  a  collecting 
chamber  for  the  condensed  liquid,  which  may  be  with¬ 
drawn  therefrom  by  a  side  tube  provided  with  a 
three-way  cock  connected  with  a  tube  entering  the 
lower  part  of  the  condenser  below  the  dome  and  with 
a  tube  for  removing  the  liquid  from  the  apparatus 
at  the  end  of  the  extraction  operation.  Various 
modifications  of  the  apparatus  are  described  and 
illustrated.  A.  K.  Powell. 

Continuous  feeding  of  distillation  apparatus  by 
means  of  a  siphon.  R.  Boiteux  (Bull.  Soc.  Cliim. 
biol.,  1930,  12,  241 — 243). — A  convenient  apparatus 
for  the  continuous  distillation  of  water  is  described 
and  illustrated.  W.  O.  Kermack. 

Continuous  extractor  for  solids.  J.  H.  Gard¬ 
ner  and  E.  B.  W.  Kerone  (J.  Chem.  Educ.,  1930,  7, 
593). — A  wide  glass  tube  is  sealed  to  the  neck  of  a 
1  litre  flask  and  bent  downwards ;  into  it  is  sealed 
(slightly  above  the  level  of  the  centre  of  the  flask)  a 
small  tube  sealed  also  to  the  bottom  of  the  flask. 
The  flask,  charged  with  solid,  is  connected  to  a  reflux 
condenser  and  to  another  flask  (in  which  the  solvent 
is  boiled)  by  means  of  the  large  tube.  The  flow  of 
solution  is  regulated  by  means  of  a  plug  of  glass  wool 
inserted  in  the  inlet  of  the  small  tube. 

Chemical  Abstracts. 

Safety  device  to  protect  heating  units.  F.  H. 
Fish  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  197—198).— 
To  prevent  water-bath  electric  heating  coils  burning 
out  a  small  float  is  used;  this,  on  sinking  with  the 
level  of  the  water,  actuates  a  short-circuiting  device 
across  a  fuse.  E.  H.  Sharples. 

Modified  Peterson-Palmquist  apparatus  for 
the  determination  of  carbon  dioxide  in  air. 
E.  P.  Jones  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  195— 
196). — The  apparatus  consists  essentially  of  a  bulb  of 


known  volume  terminating  in  a  uniform  calibrated 
glass  tube  which  is  connected  to  a  mercury  levelling 
reservoir,  a  manometer,  and  an  absorption  pipette. 
The  main  advantages  are  that  there  are  no  rubber 
connexions  in  that  part  of  the  apparatus  which  is  in 
contact  with  the  sample  and  the  number  of  stopcocks 
in  contact  with  the  sample  has  been  reduced. 

E.  H.  Sharples. 

Glass  valve  not  requiring  grease.  M.  Boden- 
stein  (Z.  physikal.  Chem.,  1930,  B,  7,  3S7— 389).— 
An  all-glass  valve  of  the  needle-valve  type  is  described. 
The  needle  is  fused  into  the  body  of  the  valve,  which 
is,  however,  sufficiently  elastic  to  permit  the  needle 
being  sprung  into  its  seat.  R.  Cuthill. 

Magnetically-operated  mercury  float-valve  for 
high-vacuum  work.  H.  Ramser  and  E.  Wibero 
(Z.  Elektrochem.,  1930,  36,  253). — A  description  is 
given  of  a  mercury  valve  with  a  float  which  contains 
a  piece  of  iron  enabling  it  to  be  moved  by  an  electro¬ 
magnet.  R.  Cuthill. 

Improved  Pirani  gauge.  H.  G.  Tanner  (J. 
Physical  Chem.,  1930,  34, 1113 — 1115). — An  improved 
form  of  Pirani  gauge  suitable  for  the  measurement  of 
low  pressures  down  to  5  x  10'5  mm.  is  described. 

L.  S.  Theobald. 

Simple  apparatus  for  demonstration  of  Gay- 
Lussac’s  law  and  determination  of  the  coefficient 
of  expansion  of  air.  W.  Widder  (Physikal.  Z., 
1930,  31,  334 — 335). — With  a  simple  apparatus  con¬ 
sisting  of  a  capillary  tube  closed  at  one  end  and  sealed 
to  a  bulb  at  the  other  and  containing  a  mercury 
pellet  separating  the  air  in  the  bulb  from  that  in  the 
capillar}’',  values  for  the  coefficient  of  expansion  of  air 
can  be  obtained  with  an  error  of  less  than  1%.  The 
bulb  is  heated  at  various  temperatures  and  the 
corresponding  pressures  are  deduced  from  the  volume 
of  the  air  enclosed  in  the  capillary  by  the  mercury 
pellet.  H.  A.  Jahn. 

Improved  calomel  electrode  vessel.  S.  E.  Hill 
(Science,  1930,  71,  193). — A  modified  electrode  vessel 
with  attached  cup  for  the  string  salt  bridge  to  replace 
beakers  is  described.  L.  S.  Theobald. 

Model  to  explain  the  mechanism  of  electro¬ 
lysis.  M.  de  K.  Thompson  (Amer.  Electrochem. 
Soc.,  May,  1930.  Advance  copy,  4  pp.). — A 

mechanical  model  is  described  which  illustrates  the 
mechanism  of  electrolysis  for  three  different  relative 
velocities  of  anions  and  cations  and  thus  indicates 
how  the  transport  numbers  are  related  to  the  losses 
of  electrolyte  from  the  anolyte  and  catholytc. 

H.  J.  T.  Ellingham. 

The  chromoionometer,  an  adaptation  of  the 
Duboscq  colorimeter  for  the  determination  of  Pn 
without  use  of  standard  solutions.  M.  G.  Akt 
(Bull.  Soc.  Cliim .  biol.,  1930, 12,  25—33). 

P.  W.  Clutterb  uck. 

Self-registering  drop  counter  (stalagn10' 
graph).  R.  Fischer  (Biochem.  Z.,  1930,  219,  24S— 
251).  P.  W.  Clutterbuck. 

Surface  tension  hydrometer.  J.  E.  CalTHROP 
(J.  Sci.  Instr.,  1930,  17,  128— 130).— A  simple 
hydrometer,  having  an  accuracy  of  1-5%,  is  described. 

C.  W.  Gibby. 
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Simple  dilatometer.  R.  C.  Gale  (J.  Sci.  Instr., 
1930,  17,  131). — A  robust  apparatus,  particularly 
suitable  for  measuring  the  linear  expansion  of  steels, 
is  described.  The  expansion  of  a  test  piece  is  trans¬ 
mitted  to  a  graduated  dial  by  a  piece  of  silica  tubing, 
and  its  temperature  is  measured  by  means  of  a 
thermocouple  inserted  in  an  axial  hole. 

C.  W.  Gibby. 

Phthaleinoscopic  apparatus  for  acidimetry  in 
coloured  media.  P.  Bru&re  (Ann.  Falsif.,  1930, 
23,  68 — 79). — Coloured  solutions  may  be  titrated, 
using  bromothymol-blue,  phenol-red,  and  phenol- 
phthalein  as  indicators,  by  observing  the  appearance 
of  particular  absorption  bands  with  a  small  spectro¬ 
scope.  Calibration  of  the  indicators  is  essential. 
Applications  to  the  titration  of  red  wines,  other 


alcoholic  beverages,  molasses,  and  vinegar,  arc 
described.  C.  W.  Gibby. 

Silver  voltameter.  H.  von  Wartenberg  and  EL 
Schutza  (Z.  Elektrochem.,  1930,  36,  254 — 256). — 
A  voltameter  consisting  of  two  silver  anodes  and  a 
platinum  or  silver  cathode  in  a  mixed  aqueous 
solution  of  fluoboric  acid  and  silver  fluoborate,  0-5Ar 
in  respect  of  the  free  acid,  is  described.  The  cathode 
deposit  is  smooth  and  coherent  and  does  not  change 
in  weight  in  contact  with  air  and  the  solution,  and  the 
accuracy  for  current  densities  at  the  cathode  up  to 
1-5  amp. /dm.2  is  equal  to  that  of  the  usual  voltameter 
with  silver  nitrate  as  electrolyte.  With  the  aid  of  a 
microbalance  currents  as  low  as  10-5  amp.  may  be 
measured.  R.  Cuthill. 


Geochemistry. 


Transparency  of  the  lower  atmosphere.  H. 
Buisson,  G.  J  ausseran  ,  and  P.  Rouard  (Compt.  rend., 
1930, 190,  808 — 810). — The  optical  density  of  1900  m. 
of  air  is'  obtainable  from  the  logarithm  of  the  ratio  of 
the  microphotometrie  degree  of  illumination  of  two 
portions  of  the  same  photographic  plate,  exposed 
under  identical  conditions  at  2500  and  600  m., 
respectively,  from  the  source,  which  is  a  mercury  arc 
placed  on  the  straight  line  joining  the  two  plates. 
It  is  shown  that  after  allowing  for  molecular  diffusion, 
the  absorption  increases  slowly  with  decrease  in  wave¬ 
length  from  X  57 SO  to  X  2900,  and  then  rapidly  between 
i-  2900  and  X  2482  A.  (cf.  following  abstract).  This  is 
attributed  to  the  large  oxygen  band  rather  than  to 
ozone.  J.  Grant. 

Direct  measurement  of  atmospheric  absorp¬ 
tion.  Link  and  Hucon  (Coi.ipt.  rend.,  1930,  190, 
810 — 813). — Atmospheric  absorption  was  measured 
from  the  variation  with  distance  (900 — 31,000  m.)  of 
the  photometric  degree  of  illumination  due  to  a 
1000-watt  lamp,  allowance  being  made  for  the 
diminution  due  solely  to  an  increase  in  distance 
between  the  photographic  plate  and  the  source. 
Absorption  decreases  with  increase  in  wave-length  for 
the  rays  0-63,  0-525,  and  0-46  p.,  but  the  results  (the 
error  of  which  is  10%)  vary  considerably  with  changes 
in  visibility.  The  minimum  values  are  in  good  agree¬ 
ment  with  those  calculated  by  an  astronomical 
method  and  from  the  Rayleigh-Cabannes  formula 
(cf.  preceding  abstract).  J.  Grant. 

Sea-water  at  Puget  Sound  Biological  Station 
from  September  1927  to  September  1928. 
M.  W.  Johnson  and  T.  G.  Thompson  (Pub.  Puget 
Sound  Biol.  Sta.,  1929,  7,  119— 128).— Determin¬ 
ations  of  p„,  chlorine,  and  dissolved  oxygen  are 
recorded.  Chemical  Abstracts. 

Sea-water  near  Puget  Sound  Biological 
Station  during  the  summer  of  1927.  T.  G. 
Thompson,  R.  C.  Miller,  G.  EL  ETitchings,  and 

T-  Tobd  (Pub.  Puget  Sound  Biol.  Sta.,  1929,  7, 
65 — 99) . — -Data  are  recorded.  Titrimetric  methods 
are  not  applicable  to  the  determination  of  carbon 
dioxide  in  sea- water.  Chemical  Abstracts. 


Manganese  content  of  the  Mississippi  river 
water  at  Fairport,  Iowa.  A.  H.  Wiebe  (Science, 
1930,  71,  248). — Data  are  recorded. 

L.  S.  Theobald. 

Iodine  in  water-supplies  of  the  Argentine 
Republic.  A.  A.  Bado  and  R.  A.  Trelles  (Anal. 
Asoc.  Quim.  Argentina,  1929,  17,  209 — 215). — 
Analyses  of  public  water-supplies  are  tabulated. 
Iodine  is  generally  absent  when  the  ratio  Na20/(Ca0+ 
MgO)  is  less  than  unity.  The  incidence  of  goitre 
seems  to  decrease  with  improvement  of  hygienic 
conditions,  in  spite  of  lack  of  iodine. 

R.  K.  Callow. 

Chemico-physical  data  and  chemical  analysis 
of  the  water  of  Vanzone  d’Ossola.  R.  Nasini 
and  E.  Bovauni  (Annali  Chim.  Appl.,  1930,  20, 
91 — 112). — The  water  of  this  spring,  which  is  at  an 
altitude  of  1450  m.,  contains  about  3-3S  g.  of  ferric 
sulphate  and  0-8  g.  of  aluminium  sulphate  per  litre, 
together  with  other  salts  and  appreciable  proportions 
of  zinc,  arsenic,  nickel,  cobalt,  manganese,  and 
copper.  It  exhibits  marked  catalytic  and  oxidising 
activity.  T.  H.  Pope. 

Germanium  and  arsenic  in  meteorites.  J. 
Parish  and  Z.  M.  Hanford  (Science,  1930,  71,  269 — 
271). — Traces  of  germanium  have  been  identified  in 
certain  meteorites,  viz.,  siderites  from  Mexico  and 
Ontario,  siderolites  from  Kansas  and  Chile,  and 
aerolites  from  Texas  and  Michigan.  Germanium  and 
arsenic  have  been  separated  from  the  first  two  siderites. 

L.  S.  Theobald. 

Presence  of  nesquehpnite  in  the  serpentine  of 
Viu  in  Val  di  Lanzo.  M.  Fenoglio  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  310 — 316). — In  places  the 
serpentine  at  Fubina,  to  the  east  of  Via,  is  covered 
with  a  white  incrustation  of  nesquehonite,  d 15  1-824, 
containing  MgO  29-20,  C02  31-69,  H20  39-30%.  The 
crystallographic  properties  agree  moderately  well 
with  those  given  by  Genth  and  Penfield  (A.,  1890, 
571)  and  by  Cesaro  (A.,  1911,  ii,  209).  Genetic 
connexion  between  nesquehonite  and  the  other 
hydrated  magnesium  carbonates  is  considered  un¬ 
likely,  the  first-named  being  formed  at  the  ordinary 
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temperature  and  pressure  and  the  last  two  most 
probably  at  higher  temperatures  and  pressures. 

T.  H.  PorE. 

Origin  of  talc  in  the  Gopfersgriin-Thiersheim 
stratum  in  the  Fichtel  Mts.  E.  Enk  (Kolloid- 
Z.,  1930,  51,  257—273). — The  possible  mechanism  of 
the  formation  of  talc  from  minerals  of  the  olivine 
type  is  discussed  from  a  colloid-chemical  point  of 
view.  E.  S.  Hedges. 

Tungsten  ores  of  Galicia.  II.  Analyses  of 
scheelite  from  Carbia  and  Villar  de  Cervos. 
I.  P.  Pondal  and  J.  V.  Garriga  (Anal.  Fis.  Quim., 
1930,  28,  202 — 263). — Two  specimens  of  Galician 
scheelite  had  d  6-02,  6-08,  and  contained  W03  80-41, 
SO-21,  CaO  19-24,  19-43%,  respectively;  neither 
contained  even  traces  of  iron,  tantalum,  niobium, 
rare  earths,  or  molybdenum.  H.  F.  Gellbe. 

Mineralogical  and  chemical  behaviour  of  the 
alteration  products  formed  from  the  gneiss  of  the 
central  French  massif  before  the  establishment  of 
the  oligocene  sedimentary  deposits.  J.  de  Lap- 
parent  (Compt.  rend.,  1930,  190,  1062 — 1064). — A 
description  of  a  ferruginous  siliceous  clay  found  in  the 
central  French  massif  is  given.  It  contains  some  of 
the  quartz  and  all  the  white  mica,  but  none  of  the 
felspar  or  black  mica,  of  the  gneiss  from  which  it  was 
formed.  C.  W.  Gibby. 

Structure  of  the  micas  and  related  minerals. 
L.  Pauling  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  123— 
129). — General  principles  governing  the  structures 
of  complex  ionic  crystals  (A.,  1929,  748)  have  been 
applied  in  formulating  a  structure  for  talc,  pyro- 
phyllite,  the  micas,  and  the  brittle  micas  which  is 
substantiated  by  the  X-ray  examination  of  these 
minerals,  explains  their  remarkable  physical  properties, 
and  leads  to  a  general  chemical  formula  unifying  the 
widely  varying  analyses  reported  for  different 
specimens. 

The  structure  leads  to  a  general  formula  for  the 
micas,  KX„Y,,O10(OH,F)2,  with  2<n<3,  in  which  X 
represents  cations  of  co-ordination  number  6  (AT", 
Mg",  Fe",  Fe’",  Mn",  Mn"‘,  Ti"",  Li",  etc.)  and  Y 
cations  of  co-ordination  number  4  (Si"",  AT",  etc.). 
The  subscript  n  can  have  any  value  between  2 
(hydrargillite  layer)  and  3  (complete  octahedral  layer). 
Potassium  can  be  partly  replaced  by  sodium  and 
possibly  to  some  extent  by  calcium.  This  formula 
represents  satisfactorily  the  numerous  recently  pub¬ 
lished  mica  analyses  almost  without  exception.  The 
distribution  of  the  various  ions  X  and  Y  must  be  such 
as  to  give  agreement  with  the  electrostatic  valency 
rule.  The  elintonites  or  brittle  micas  have  a  similar 
structure,  tho  layers  having  twice  the  electrical 
charge  of  those  in  mica  and  being  held  together  by 
calcium  instead  of  potassium  ions.  The  correspond¬ 
ingly  stronger  forces  bring  the  layers  closer  together, 
.the  separation  of  adjacent  layers  being  9-5 — 9-6  A.  in 
place  of  the  value  9-9 — 10-1  A.  for  the  micas.  The 
general  formula  CaXHY4O10(OH,F)2  with  2<n<3 
holds  for  these  minerals.  F.  G.  Tryhorn. 

Formulae  of  monoclinic  amphiboles  and  pyrox¬ 
enes.  F.  Machatschki  (Z.  Krist.,  1929,  71,  219 — 
236;  Chem.  Zentr.,  1929,  ii,  2990). 


Formation  of  minerals  in  the  phosphate 
deposits  of  Drachenhohle  near  Mixnitz  (Styria). 
F.  Machatschki  (Zentr.  Min.  Geol.,  1929,  A,  321— 
332;  Chem.  Zentr.,  1929,  ii,  3119). — The  occurrence 
of  tricalcium  phosphate,  collophane,  is  described. 
The  light  veins  arc  of  variscite.  Variscite,  amorphous 
2A1P04,4H,0,  loses  1H,0  below  100°,  2H„0  between 
100°  and-120°,  and  1H20  above  120°. 

A.  A.  Eldridge. 

Relative  hydration  of  the  anhydride  molecule 
in  natural  metallic  salt  hydrates  as  a  criterion  of 
classification  ;  weathering  and  limits  of  exist¬ 
ence.  M.  Rakusin  (Zentr.  Min.  Geol.,  1929,  A, 
332—350;  Chem.  Zentr.,  1929,  ii,  3117). 

Action  of  organic  acids  on  limestone.  A.  N. 
Murray  and  W.  W.  Love  (Bull.  Amer.  Assoc.  Petr. 
Geol.,  1929,  13,  1467 — 1476). — Organic  acids  derived 
from  the  bacterial  decomposition  of  plants  may  be 
the  most  effective  solvents  of  limestone,  especially  in 
the  development  of  porosity. 

Chemical  Abstracts. 

Halloysite  from  Elbingerode  [Harz].  0.  H. 
Erdmannsdorffer  (Chem.  Erde,  1930,  5,  96 — 98).— 
Nodules  of  greyish-green  halloysite  (anal.  I)  coated 
with  a  white  powdery  material  (anal.  II)  occur  in 
limonite  in  the  “  Grosso  Graben,”  which  has  been 
worked  for  iron  and  manganese  ores  and  pyritc. 
Both  arc  optically  isotropic  with  ?i=l-515 — 1-528. 
II  gives  the  ratios  Si02 :  A1203 :  H2O=2-20  : 1  : 4-90. 
Between  105°  and  400°  very  little  water  is  lost  and 
the  material  then  behaves  like  kaolin.  An  X-ray 
powder  photograph  shows  a  few  faint  lines  coinciding 
with  those  of  kaolin.  The  ignited  material  gives  no 
X-ray  spectrum. 


Also  traces  of  P,0„  TtO„  S0„  C0„  MnO. 

L.  J.  Spencer. 

Steatite  from  the  Miinchberg  gneiss  area.  F. 
Deubel  (Chem.  Erde,  1930,  5,  87— 95).— A  new 
occurrence  of  steatite  has  been  found  near  Schwarzen- 
bach  a.  d.  Saale  on  the  south-east  border  of  the 
Miinchberg  gneiss  area  in  Bavaria.  It  is  shown  to  be 
a  replacement  of  quartzite,  no  doubt  by  hydro- 
thermal  action.  Analvsis  of  the  material  gave : 
Si02  61-95,  A1203  0-87,  FeO  0-57,  MgO  32-16,  loss 
on  ignition  4-99,  total  100’54%.  L.  J.  Spencer. 

Basalt  from  the  Atlantic  Ocean.  C.  W.  Correns 
(Chem.  Erde,  1930,  5,  76— 86).— A  description  with 
chemical  analysis  is  given  of  a  fragment  (62-7  g  ) 
of  basalt  raised  from  the  floor  of  the  Atlantic  at 
a  depth  of  2000  m.  in  lat.  1°  56'  S.,  long.  12°  40-7'  W- 
It  has  a  glassy  crust  which  has  been  acted  on  by  sea¬ 
water.  L.  J.  Spencer- 

Spectrum  analysis  of  Mansfeld  copper  shale. 
A.  Cissarz  (Chem.  Erde,  1930,  5,  48— 75).— To  the 
long  list  of  elements  previously  detected  by  ordinary 
analytical  methods  the  following  are  now  added : 
tin,  tungsten,  platinum,  iridium,  palladium,  and 
vttrium,  bringing  the  total  up  to  42. 

L.  J.  Spencer. 

“  Terra  rossa  ”  as  solution  residue  of  marine 
limestones.  E.  Blanck  (Chem.  Erde,  1930,  5,  43— 
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47). — The  analyses  by  Leiningcn  (A.,  1929,  905) 
support  the  view  first  expressed  by  the  author  in  1915. 

L.  J.  Spencer. 

Optical  data  for  some  rare  minerals.  T. 
Barth  and  H.  Berman  (Chem.  Erde,  1930,  5,  22 — 
42). — Mention  is  made  of  various  media  of  high 
refraction  and  of  the  dispersion  method  for  determin¬ 
ing  under  the  microscope  the  refractive  indices  of 
immersed  mineral  particles.  Optical  data  are  given 
for  some  thirty  minerals.  L.  J.  Spencer. 

Phonolites  and  trachytes  of  the  Laacher  See 
district.  W.  Ahrens  (Chem.  Erde,  1930,  5,  1—21). 
—Trachytoid  phonolitic  tuffs  at  Burgbrohl,  belonging 
to  the  alluvial  period,  arc  of  later  age  than  the  main 
mass  of  trachytes  of  the  Laacher  Sec  district.'  The 
contained  blocks  of  trachytoid  phonolite  lava  arc 
described  petrographically  with  chemical  analyses. 
The  analyses  are  compared  with  published  analyses  of 
the  trachytes  and  plotted  on  diagrams,  showing  that 
at  this  later  period  the  magma  became  more  acid. 

L.  J.  Spencer. 

Geological  and  petrographical  examination  of 
the  granites  quarried  in  Silesia.  W.  Becker  and 
F.  Macht  (Chem.  Erde,  1930,  5,  412 — 430). — Details 
are  given  of  the  stone  from  ,  several  quarries  in  the 
neighbourhood  of  Strehlen,  including  the  jointing  of 
the  rock,  the  size  of  grain  of  each  constituent  mineral, 
and  the  relative  proportions  of  each  mineral.  These 
:  aro  points  of  importance  in  the  quarrying  of  the  stone 
and  in  its  suitability  for  various  purposes. 

L.  J.  Spencer. 

Mineralogy  and  petrography  of  the  Rhon  Mts. 
F.  Heide  (Chem.  Erde,  1930,  5,  396 — 411). — Petro¬ 
graphical  descriptions  are  given  of  phonolite  rocks, 
irith  one  chemical  analysis.  L.  J.  Spencer. 

Lead-zinc  and  pyrites  ores  of  the  Deutsch- 
Bleischarley  mine,  Upper  Silesia.  H.  Schneider- 
hohn  (Chem.  Erde,  1930,  5,  385— 395).— These  ores 
are  known  to  contain  arsenic,  and  they  were  examined 
by  the  mctallographic  method  for  arsenic  minerals. 

.  In  the  lead-zinc  ore,  shelly  blende  surrounds  cores  of 
galena  and  jordanitc  (Pb4As2S7),  but  in  the  pyrites 
ore,  consisting  of  a  mixture  of  pyrite,  marcasitc,  and 
shelly  blende,  no  arsenic  mineral  could  be  detected. 
Chemical  tests  showed  that  much  arsenic  is  present 
in  the  pure  pyrite  (no  doubt  in  isomorphous  mixture) 
and  only  traces  in  the  marcasitc  and  blende. 

L.  J.  Spencer. 

Nontronite.  W.  Noll  (Chem.  Erde,  1930,  5, 
373— 384).— Weinschcnk  (A.,  1897,  ii,  413)  regarded 
nontronite  as  analogous  to  kaolin  and  he  gave  the 
formula  as  H.4Ec3Si209,  but  very  few  analyses  agree 
with  such  a  formula.  Dehydration  curves  and  X-ray 
powder  photographs  also  show  no  relation  to  kaolin. 
The  water  is  “  zeolitic.”  A  new  analysis  of  green 
greasy  nontronite  from  Tachau,  Bavaria,  gave  Si02 
4002,  AL,03  10-55,  Pe203  26-16,  EcO  1-37,  H20 
21-S3,  total  99-93%,  corresponding  with  the  ratios 
RA  :  Si02  :  H20=1  :  2-49  :  4-53.  L.  J.  Spencer. 

Basalt  of  the  Stoffel,  Westerwald  [Nassau].  E. 
I  Lehmann  (Chem.  Erde,  1930,  5,  319— 372).— From 
]  this  hill  of  Miocene  basalt  600,000  tons  of  stone  are 
j  quarried  annually.  The  basalt  is  penetrated  by  dykes 
j  of  essexite-porphyry,  which  is  a  product  of  differen¬ 


tiation  of  the  basaltic  magma.  Detailed  petrograph¬ 
ical  descriptions  with  chemical  analyses  are  given  of 
these  rocks.  L.  J.  Spencer. 

Desert  guano  in  Chile.  W.  Wetzel  (Chem. 
Erde,  1930,  5,  260 — 275). — Desert  guano  is  found  in 
the  Toco  desert,  central  Atacama,  at  spots  which 
were  formerly  the  breeding  grounds  of  sea-birds.  It 
contains  the  mummified  remains  of  birds  and  of  lower 
organisms.  The  material  is  humus-like  and  is  largely 
soluble  in  ammonia  solution ;  sandy  impurities  and 
salts  (P205  3-89%)  arc  present  in  smaller  amount. 
The  organic  (mummy)  substance  contains  C  41-2, 
H  5-2,  O  37-1,  N  16-2%,  and"  the  chitinous  material 
insoluble  in  ammonia  solution  contains  C  38-4,  H  5-7, 
0  37-9,  N  20-1%.  L.  J.  Spencer. 

Analytical  determination  of  the  isomorphous 
variation  in  rock-forming  minerals.  H.  von 
Philipsborn  (Chem.  Erde,  1930,  5,  233—253). — The 
powdered  rock,  a  pyroxenc-granulite  from  Hartmanns- 
dorf,  Saxony,  was  separated  into  different  fractions 
with  Clcrici’s  solution  and  an  electromagnet .  Analysis 
la  is  of  the  heavier  and  darker  fraction  ( d  3-55 — 3-58, 
?i[=A(a-(-y)]  1-715)  of  the  hypersthenc  and  16  of  the 
lighter  and  paler  fraction  (d  3-49 — 3-55,  n  1-706), 
lb  of  the  heavier  fraction  (d  3-40 — 3-42,  n  1-708) 
and  116  of  the  lighter  fraction  (d  3-37 — 3-40,  n  1-69S) 
of  the  monoclinic  pyroxene.  Analysis  III  is  of  the 
heavier  fraction  ( d  2-69 — 2-71,  n  1-555 — 1-560)  of  the 
plagioclase,  corresponding  with  Ab47An53 ;  the  lightest 
fraction  with  n  1-549  corresponds  with  Ab70An30. 
Analysis  IV  is  of  the  garnet  (d  3-92,  ns,  1-766)  and  V  is 
ilmenite.  From  optical  data  on  the  still  lighter  and 
heavier  fractions  of  the  pyroxenes  their  composition  is 
arrived  at  by  extrapolation.  VI  is  the  bulk  com¬ 
position  of  the  rock  {d  3-181),  corresponding  with 
hypersthenc  28-53,  monoclinic  pyroxene  29-60,  plagio¬ 
clase  32-59,  orthoclase  0-44,  garnet  3-31,  ilmenite  4-35, 
magnetite  0-35,  apatite  0-83%. 


V,  also  Insoluble  silicates  1-5;  VI,  also  I*,0,  0-30,  Cr,04  0-10%. 

L.  J.  Spencer. 


Distribution  of  foreign  substances  in  crystals. 
J.  Nothhaft  and  H.  Steinmetz  (Chem.  Erde,  1930, 
5,  225 — 232). — The  distribution  of  colour  and  inclu¬ 
sions  in  various  minerals  and  in  crystals  of  lead  nitrate 
grown  from  solutions  containing  various  colouring 
matters  is  described.  In  fluorite  the  bands  of  colour 
parallel  to  the  cube  faces  are  built  up  of  minute 
fibres  perpendicular  to  the  cube  faces,  and  there  are 
diagonal  areas  in  the  crystal  free  from  inclusions. 
The  observations  aro  discussed  in  connexion  with  the 
growth  of  crystals.  L.  J.  Spencer. 

Thuringite  from  Schmiedefeld,  Thuringia.  H. 
Jung  and  E.  Kohler  (Chem.  Erde,  1930,  5,  182 — 
200). — Olive-green  material  consisting  of  a  compact 
aggregate  of  fine  scales  with  d  3-187  gave  on  analysis  : 
SiO,  20-82,  Ti02  trace,  A1,03  17-64,  Fe,03  S-70,‘FcO 
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37-96,  MgO  4-15,  H20+  10-31,  H20-  0-07,  total 
99-65%,  agreeing  with  the  formula 
14(Fe,Mg)0,5(Al,Fe)203,12H20,7Si02.  Most  of  the 
water  is  expelled  at  about  420°,  and  the  dehydration 
curve  is  very  similar  to  that  of  kaolin.  X-Ray  powder 
photographs  of  thuringite  have  been  compared  with 
those  of  quartz,  magnetite,  and  kaolin;  some  of  the 
magnetite  and  kaolin  lines  correspond,  but  those  of 
quartz  are  absent.  Magnetite  has  a  unit  cube  of 
edge  8-393  A.  containing  eight  molecules. 

L.  J.  Spencer. 

Weathering  of  shell  limestone  and  soil  form¬ 
ation  near  Jena.  W.  Hoppe  (Chem.  Erde,  1930,  5, 
165 — 181). — Several  chemical  analyses  are  given  of 
limestones  from  different  strata  in  the  “  Muschelkalk,” 
of  the  weathered  rocks,  and  of  the  overlying  soils. 
These  show  a  gradual  removal  of  lime  and  an 
accumulation  of  the  residual  constituents  of  the 
limestone.  L.  J.  Spencer. 

Bleaching  processes  [in  rocks],  H.  Harras- 
sowitz  (Chem.  Erde,  1930,  5,  146 — 164). — Many 
different  geological  processes  may  give  rise  to  much 
the  same  result.  Exogene  bleaching  and  endogene 
bleaching  are  distinguished;  the  former  is  due  to 
ordinary  weathering  at  the  surface,  and  the  latter  to 
furaarole  and  hydrothermal  actions.  By  the  removal 
of  certain  constituents  the  rocks  may  be  altered  to 
kaolin,  bauxite,  alunite,  etc.,  or  even  to  a  pure  quartz 
sand.  L.  J.  Spencer. 

Minerals  from  the  Adamello  Mts.  [Trentino]. 
C.  Gottfried  (Chem.  Erde,  1930,  5,  106 — 112). — 
The  minerals  described  are  from  marble  (metamorphic 
limestone)  at  contact  with  tonalitc.  Garnet  as 
reddish-brown  rhombic-dodeeahedra,  with  d  3-512  and 
?isl0  1-7585,  gave  analysis  I,  corresponding  with 
grossular  80-55,  andradite  8-13,  almandine  4-48, 
pvrope  6-85%.  Idocrase  as  olive-green  crystals,  with 
a  :  c=l  :  0-5391,  d  3-336,  co  1-719,  e  1-715,  gave 
analysis  II,  agreeing  with  Tschermak’s  formula 
Si17Al10Ca18Mg2H6O72.  X-Ray  rotation  photographs 
gave  a  unit  cell  of  dimensions  a  22-03,  c  11-89  A., 
containing  2-3  such  molecules,  i.c.,  168  oxygen  atoms. 
The  space-group  is  -D% 

SiO,.  TiO,.  A1,0,.  Fc,0,.  FeO.  MnO.  MgO.  CaO.  11,0. 
II,  also  luoV-’9°,  Xa,0  0-28,  K.c/o-M,  P  041,  total  less  Ofor  F*100-15%S.9 

L.  J.  Spencer. 

Tellurium  minerals  of  Hungary.  S.  Koch 
(Ban.  Koh.  Lapok,  1929,  62,  425—429,  449^452; 
Chem.  Zentr.,  1929,  ii,  2872— 2873).— Native  tellurium 
contained  0-15—2-78%  Au.  Tetradymite  (B^Te-jS) 
contained  Te  35-56 — 36-67,  S  4-11 — 4-47,  Bi  59-00 — 
60-34,  Ee  0—0-19,  Cu  0—0-03%.  Wharlite  contained 
Te  35-47,  Bi  59-47,  Fe  0-29,  Ag  4-37%.  Hessite  con¬ 
tained  Ag  61-52—61-55,  Au  0-69—1-01,  Te  37-76— 
37-77%,  Fe,  Pb,  S,  traces.  Pezrite  contained  Ag 
46-76  *Au  18-26,  Te  34-9S%,  Fe,  Pb,  S,  traces.  Muth- 
mannitc  contained  Au  22-90,  Ag  26-36,  Pb  2-58,  Te 
46-44%.  Krennerite,  (Au,Ag)Te2,  contained  Au  34-77, 


Ag  5-87,  Cu  0-34,  Fe  0-59,  Tc  58-60,  S  0-65%.  Sylv- 
anite  contained  Au  25-S7 — 26-08,  Ag  11-57 — 11-90, 
Cu  0-09—0-10,  Fe  0-30—0-40,  Te  61-98—62-45%,  Pb 
traces.  Nagyagite  contained  Au  8-11 — 9-47,  Pb 
51-18—53-55,  Sb  0—6-05,  Te  29-88—18-99,  S  10-83— 
11-90%.  Tellurite  and  stiitzitc  were  also  found. 

A.  A.  Eldridge. 

Analyses  of  minerals  from  Recsk,  Hungary, 
G.  Vavrinecz  (Magyar  chem.  Fol.,  1929,  35,  4 — 9; 
Chem.  Zentr.,  1929,  ii,  2991). — The  following  data  are 
recorded  :  ehalkanthite,  d  2-292,  CuO  29-64,  FeO 
0-13,  S03  30-1S,  rock  5-27,  H20  (diff.)  34-78%  ;  melan- 
terite,  FeO  24-15,  CuO  0-14,  A1203  0-65,  S03  28-81, 
rock  3-05,  H20  (diff.)  43-20% ;  pisanite,  d  1-910 — 1-937, 
CuO  4-60—11-50,  FeO  15-12— 21-24,  S03  28-17— 2S-53, 
rockO-16 — 1-67%  ;  halotrichite, d  1-S4 — 1-86,  FeO  7-45, 
CuO  0-27,  CaO  trace,  A1203  10-46,  Fe203  1-17,  S03 
34-32,  H20  (diff.)  46-33%  ;  brochantite,  CuO  56-1,  FeO 
1-3,  CaO  1-9,  A1203  2-S,  S03  17-1,  Si02  0-3,  H20 
(diff.)  20-5%.  A.  A.  Eldridge.” 

Lava  of.  the  1928  eruption  of  Etna.  S.  Di 
Franco  (Atti  R.  Accad.  Lincei,  1930,  [vi],  11,  212 — 
218). — Comparisons  have  been  made  of  the  lavas  of 
the  eruptions  of  1669,  1910,  and  1928.  An  analysis 
of  the  last-named  gives  SiO,  48-52,  TiO,  1-96,  Af203 
16-86,  Fe203  2-97,  FeO  7-54,  MnO  0-09”  MgO  4-93, 
CaO  10-03,  Na„0  4-88,  K,0  1-83,  P2Os  0-53,  H„0 
0-05,  total  100-19%. 

The  magmatic  formula!  of  Lowinson-Lessing  and 
Osann,  and  the  Osann  and  Niggli  parameters  arc 
tabulated  and  compared.  F.  G.  Tryhorn. 

Composition  of  the  melilite  group.  H.  Berman 
(Amer.  Min.,  1929,  14,  389 — 407). — The  general 
formula  is  (Ca-fNa)20-x  Mgy  Alz  Si30_,y.,. O70,  where  x= 
0 — 3,  y= 0 — 10,  and  3=0 — 20.  Analyses  are  tabul¬ 
ated,  and  the  members  are  defined  in  terms  of 
molecular  percentage.  Chemical  Abstracts. 

Age  of  the  earth.  A.  P.  Coleman  (Nature,  1930, 
125,  668 — 669). — The  Grenville  rocks  of  Ontario  and 
Quebec  require  a  longer  time  than  the  2xl09  years 
allotted  by  Jeans  if  the  earth  began  in  a  gaseous 
form.  L.  S.  Theobald. 

Equation  of  state  for  soil-nitrogen.  H.  Jenny 
(J.  Physical  Chem.,  1930,  34,  1053 — 1057). — Average 
soil-nitrogen  contents  for  various  regions  of  the  United 
States  can,  as  a  first  approximation,  be  represented 
by  the  equation  N=0-55e_0'087'(l — e-0'005")  where  T 
varies  between  0°  and  22°  and  H,  the  humidity  factor, 
varies  between  0  and  400.  Calculated  and  observed 
values  for  many  regions  of  the  United  States  are 
compared.  L.  S.  Theobald. 

Staining  method  for  the  determination  of 
rocks.  A.  Gabriel  and  E.  P.  Cox  (Amer.  Alin-j 
1929, 14,  290 — 292). — The  polished  surface  or  section 
is  etched  with  hydrogen  fluoride  and  treated  with  a 
concentrated  solution  of  sodium  cobaltinitrite  for  the 
detection  of  potash  felspars. 

Chemical  Abstracts. 
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Pyrogenic  decomposition  of  methane.  A. 
Vysoky  (Paliva  a  Top.,  1929,  11,  53 — 59 ;  Clicin. 
Zentr.,  1929,  ii,  2992). — Benzene  is  formed  at  800 — 
S50°.  The  formation  of  benzene  is  not  greatly 
affected  by  partial  oxidation  of  the  methane  by 
oxygen  in  presence  or  absence  of  a  copper  catalyst. 

A.  A.  Eldridge. 

Oxidation  of  methane  by  sulphuric  acid  in 
presence  of  catalysts.  F.  Fischer  and  H.  Bahr 
(Ges.  Abh.  Kennt.  Kohle,  1928,  8,  281 — 282 ;  Chem. 
Zentr.,  1930,  i,  31). — When  a  slow  stream  of  methane 
is  passed  into  warm  concentrated  sulphuric  acid 
containing  mercury  (0-5  g.  per  100  c.c.)  sulphur 
dioxide  is  evolved  at  180°,  the  methane  content  of 
the  gas  diminishes,  the  carbon  dioxide  content 
increases,  and  a  pleasant  ester  odour  is  developed. 
The  reaction  is  apparently  CRj-t-4S03=C0.2-t- 
2H20+4S02.  A.  A.  Eldridge. 

Preparation  of  free  ethyl.  F.  Paneth  and  W. 
Lautsch  (Naturwiss.,  1930,  18,  307,  and  Nature, 
1930, 125,  564 ;  cf.  A.,  1929,  788).— The  ethyl  radical 
in  the  free  state  has  been  prepared  by  the  thermal 
decomposition  of  lead  tetraethyl  at  reduced  pressure 
in  a  stream  of  hydrogen.  The  free  ethyl  readily 
forms  volatile  compounds  with  zinc,  antimony, 
cadmium,  and  lead.  The  zinc  compound  was 
studied  in  greater  detail.  The  existence  of  ethyl 
groups  in  this  compound  was  established  by  oxidation 
to  the  alcohol  and  application  of  the  iodoform  re¬ 
action.  The  zinc  was  found  to  be  free  from  lead ;  the 
in.  p.  and  b.  p.  were  approximately  equal  to  those  of 
zinc  diethyl.  As  zinc  was  placed  at  some  distance 
from  the  source  of  decomposition  of  the  lead  tetra¬ 
ethyl,  it  is  asserted  that  free  ethyl  must  exist  and  be 
transported  for  some  distance  in  the  gas  stream. 

W.  R.  Angus. 

Polymerisation  reactions  under  high  pressure. 
I.  Isoprene  and  butaldehyde.  J.  B.  Conant  and 
C.  O.  Tongberg  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1659 — 1669). — The  rate  of  polymerisation  of  isoprene 
has  been  studied  at  pressures  up  to  12,000  atm.  at 
23 — 25°  (cf.  Bridgman  and  Conant,  A.,  1929,  1243). 
The  rate  is  much  slower  with  freshly-distilled  isoprene 
than  with  the  hydrocarbon  which  has  been  kept  for 
some  days  in  an  atmosphere  of  nitrogen  containing  a 
small  amount  of  oxygen.  The  rate  is  increased  by 
using  isoprene  which  has  been  shaken  with  oxygen  or 
mixed  with  a  small  amount  of  pinene  which  has  been 
shaken  with  oxygen.  Quinol  is  a  negative  catalyst. 
Partial  polymerisation  can,  however,  be  effected  at 
a  pressure  of  12,000  atm.  in  absence  of  oxygen. 
Although  the  reaction  is  of  a  high  order,  the  rate 
approximates  to  one  of  the  first  order,  presumably 
because  of  an  autocatalytic  effect.  The  temperature 
and  pressure  coefficients  of  the  rate  have  also  been 
determined.  The  polymerised  product  is  a  colourless, 
rubber-like  solid.  Vinyl  acetate  is  polymerised  at  a 
much  slower  rate  than  isoprene ;  the  rate  is  increased 
by  quinol  and  decreased  by  oxidised  pinene.  The 
rate  of  polymerisation  of  «-*butaldehyde  is  markedly 
increased  by  first  treating  the  aldehyde  with  ozone. 
The  solid  polvmeride  which  is  formed  passes  into  the 


original  aldehyde  after  keeping  for  about  24  hrs.  at 
25°.  H.  Burton. 

Aliphatic  diolefines.  III.  Behaviour  of  A,,e- 
and  A^-hexadienes  toward  hydrochloric  acid. 
F.  Cortese  (J.  Amer.  Chem.  Soc.,  1930,  52,  1519 — 
1521). — Prolonged  shaking  of  Aa'-hexadiene  with 
hydrochloric  acid  affords  57%  of  a£-diehlorohexanes, 
b.  p.  176 — 17S°/760  mm.,  23%  of  s-chloro-A'‘-hexcnc, 
b.  p.  121 — 125°/760  mm.,  rff  0-9141,  nf,  1-4305, 
diallyl  oxide,  and  a  small  amount  of  its  polymerisation 
products.  Similar  treatment  of  A®-hexadiene  gives 
a  mixture  of  chlorohexenes  and  polymerised  hydro¬ 
carbon.  When  the  above  dichlorohcxane  fraction 
is  cooled  to  — 50°,  meso-  as  -d ichloroh exam ,  b.  p. 
177-8—178-2°  (corr.)/751-S  mm.,  m.  p.  18-7°,  df 
1-0459,  crystallises.  H.  Burton. 

Preparation  of  methylene  iodide.  G.  Pano- 
roulos  and  A.  Petzetakis  (Chem.-Ztg.,  1930,  54, 
310). — When  potassium  persulphate  and  iodoacetic 
acid  (cf.  Kaufler  and  Herzog,  A.,  1909,  i,  870)  in 
aqueous  solution  are  gradually  warmed  to  85°  and 
maintained  at  this  temperature  for  6  hrs.,  an  almost 
theoretical  yield  of  methylene  iodide  is  obtained. 
Hydrogen  peroxide,  perborates,  perchlorates,  and 
peroxides  do  not  give  this  product.  The  reaction 
forms  a  delicate  test  for  persulphates. 

H.  E.  F.  Notton. 

Catalytic  decomposition  of  pentachloroethane. 
A.  Mailhe  and  Sabron  (Bull.  Soc.  cliim.,  1930, 
[iv],  47,  349—350). — Hydrogenation  of  penta¬ 

chloroethane  vapours  in  presence  of  nickel  at  270° 
yields  trichloroethylene  and  hydrogen  chloride,  the 
trichloroethylene  being  unchanged  by  further  treat¬ 
ment  with  hydrogen  in  presence  of  nickel  at  300 — 
330°.  In  presence  of  nickel  chloride  at  330°  penta¬ 
chloroethane  is  converted  into  tetrachloroethylene, 
b.  p.  120—122°,  <F  1-623,  n\1  1-5008,  which  also  is 
not  hydrogenated  when  passed  over  nickel  at  300 — 
350°  in  presence  of  hydrogen.  R.  Brightman. 

p-  and  y-Ethylenic  alcohols  and  chlorides.  C. 
Courtot  and  J.  Pierron  (Compt.  rend.,  1930,  190, 
1057 — 1059). — Treatment  of  A^-hexen-s-ol  with 
boiling  hydrochloric  acid  (cf.  Norris,  A.,  1907,  i, 
1034)  gives  2  :  5-dimethyltetrahydrofuran  instead  of 
the  corresponding  chloride,  e  -  Oh  loro -A"-  hexe  ne,  b.  p. 
120 — 124°,  d)2  0-91025,  1-4350,  prepared  in 

30%  yield  from  the  hexenol  and  phosphorus  penta- 
chloride  in  dry  chloroform,  when  oxidised  with  a 
mixture  of  chromic  and  sulphuric  acids  (cf.  A.,  1929, 
796,  802)  does  not  yield  allylacetone ;  oxidation 
occurs  at  the  double  linking.  8-Chloro-A“-hcxenc  is 
oxidised  to  formic  acid,  (5-phcnylcthyl  chloride  is 
unaffected,  and  w-bromostyrene  gives  some  formic 
acid.  None  of  the  above  chlorides  is  hydrolysed  to 
any  appreciable  extent  by  water  at  about  95°.  The 
halogen  atom  in  an  ethylenic  chloride  is  activated  by 
a  double  linking  only  in  the  a-series.  H.  Burton. 

Abnormal  reaction  of  dihalogenated  propyl¬ 
enes.  A.  Kirrmann  and  J.  Grard  (Compt.  rend., 
1930,  190,  876—878;  ef.  A.,  1926,  817).— xa-Di- 
chloro-As-propene  (1),  d 1-169,  ?if,  1-450,  reacts 
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with  magnesium  propyl  bromide  to  give  hexane, 
chlorohexene,  b.  p.  121 — 121-5°,  d"  0-SS72,  a22  1-4300 
0 dibromide ,  b.  p.  107°/13  mm.,  dn  1-664,  nl  1-515, 
yielding  a  hexene,  b.  p.  G4°,  d~  0-G72,  n~  1-388,  with 
sodium),  As-nonene,  b.  p.  44— 4G°/12  mm.,  and 
dodecadiene  (mixture  of  isomerides),  b.  p.  79 — S4°/l  1 
mm.,  da  0-779,  ria  1  -444  ( tetrabromide ).  ay-Dichloro- 
propeno  (II),  b.  p.  109—110°,  d*  1-222,  nf  1-4735, 
yields  similar  results,  but  with  I  the  chlorohexene 
and  with  II,  and  also  with  ay-dibromopropene,  the 
nonene  predominates.  An  interpretation  of  these 
results  involving  the  intermediate  formation  of 
CHC1-CH-CH,  and  Cl  from  both  I  and  II  followed  by 
addition  and  isomerisation,  is  given.  A.  I.  Vogel. 

Allene  and  methylacetylene  tetrabromides. 
C.  D.  Hurd,  It.  N.  Meinert,  and  L.  U.  Spence 
(J.  Amcr.  Chem.  Soc.,  1930,  52,  113S— 114G).— A«- 
Propineno  is  prepared  in  a  high  state  of  purity  from 
methyl  iodide  and  sodium  acctylidc  in  liquid  ammonia 
(of.  Lebeau  and  Picon,  A.,  1913,  i,  438).  Preparation 
by  dchalogenation  of  propylidenc  chloride  gives  poor 
yields,  whilst  similar  preparation  from  propylene 
bromide  invariably  yields  allene  as  well.  Such  a 
mixture  cannot  be  readily  separated  by  fractional 
distillation,  although  the  percentage  of  allene  may  be 
lowered  from  5-5  to  1-2%  by  this  means,  aa(3p- 
Tctrabromopropane  is  prepared  by  passing  methyl- 
acetylene  into  a  solution  of  bromine  in  carbon  tetra¬ 
chloride.  The  purest  material  has  b.  p.  105 — 107°/ 
9  mm.,  df  2-GS7,  rif  1-G1GG. 

Allene  tetrabromide  is  prepared  by  the  addition  of 
bromine  to  allene  prepared  from  Py-dibromo-A0- 
propene,  or  to  the  latter  compound  directly.  Attain¬ 
ment  of  a  high  degree  of  purity  requires  several 
crystallisations  as  well  as  fractional  distillation. 
It  has  m.  p.  10-7°,  b.  p.  115-5°/9  mm.,  df  2-703, 
nf  1-G200.  Values  of  dA  and  »„  for  other  temper¬ 
atures  are  given  for  each  substance,  and  the  figures 
are  compared  with  those  recorded  in  the  literature. 

R.  K.  Callow. 

Reaction  of  various  Grignard  reagents  with 
epichlorohydrin.  Preparation  of  some  new 
chlorohydrins.  C.  F.  Koelsch  and  S.  M.  McElvain 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1164 — 1169;  cf.  this 
vol.,  59  ;  Fourneau  and  Tiffeneau,  A.,  1908,  i,  163). — 
The  following  chlorohydrins  have  been  obtained, 
generally  from  the  chloride,  in  the  yields  indicated  in 
parentheses  :  <x-chlorohexan-$-ol,  b.  p.  72 — 74°/12  mm. 
(from  the  iodide;  19%;  3:5 -dinitrobenzoate,  m.  p. 
65 — GG°) ;  a-chloroheptan-p-ol,  b.  p.  92 — 94°/13  mm., 
df,  0-9931,  1-4474  (from  the  iodide;  16%; 

3  :  5 -dinitrobenzoate,  m.  p.  59°) ;  a.-chloro-8-methyl- 
hexan-fi-ol,  b.  p.  S2— 84°/13  nun.,  df  0-9915,  nf 
1-4503  (9%;  3  :  o-dinilrobenzoale,  m.  p.  49 — 50°); 
a-chloro-octan-fi-ol,  b.  p.  104 — 107°/13  nun.,  df 
0-9715,  rif  1-4485  (30%;  3:5 -dinitrobenzoate, 

m.  p.  55°);  x-chloro-S-ethylhexan-$-ol,  b.  p.  103 — 
104715  111111.,  df  0-9S2S,  nf;  1-452S  (11%;  3:5 -du 
nitrobenzoate,  an  oil) ;  a-chloro-y-cyc7ohexylpropan- 
P-ol,  b.  p.  122 — 1240/11  111111.,  df  1-0533,  nf  1-4S54 
(15%;  3  :  5-dinitrobenzoale,  m.  p.  95 — 96°);  a-chloro- 
S-  eye  lokexylb  ul  an  -  [i-o7,  b.  p.  142— 114°/12  mm.,  df 
1-0305,  >4;  1-4832  (30%;  3  :  rt-dinitrobenzoale,  m.  p. 
167 — 108°) ;  « -cMoro-y-phenylpropan-^-ol,  b.  p.  142: — 


144723  111m.,  d%  1-1528,  nf  1-5470  (18%;  3  :  5-di- 
nitrobenzoate,  111.  p.  120 — -121°);  a.-chloro-8-phenyl- 
butan-R-ol,  b.  p.  158— 160°/23  111111.,  df  1-1203,  nf 
1-5375  (32%;  3:5 -dinitrobenzoate,  an  oil);  a-chbro- 
z-phcnylpcnlan-fi-ol,  b.  p.  152— 154°/8  111111.,  df 

1-0S95,  nf  1-5320  (13% ;  3  :  5 -dinitrobenzoate,  111.  p. 
10G — 107°);  u-chloro-X,-phcnylh exan- (3 -of,  b.  p.  147— 
14S°/2-5  111m.,  df  1-0710,  nf  1-5262  (25%;  3:5 -di¬ 
nitrobenzoale,  an  oil). 

The  analogous  structure  of  all  the  compounds 
prepared  is  assumed  from  the  known  structures  in  the 
case  of  the  products  from  magnesium  ethyl,  n-butyl, 
and  phenyl  halides,  and  a-chloro-y-cycZohexylpropan- 
P-ol  is  also  obtainable  by  the  interaction  of  y-cycb- 
iiexyl-Aa-propene  with  hypochlorous  acid.  Treatment 
of  a-cliloro-y-cycZohcxylpropan-S-ol  with  powdered 
sodium  hydroxide  in  dry  ether  yields  y-cycZohexyl- 
propylene  a  (3-oxide,  b.  p.  197 — 200°/740  111111.,  df 
0-9357,  nf  1-4572  (cf.  Resseguier,  A.,  1914,  i,  528). 
a-Chloro-8-phenylbutan-P-ol  yields  benzoic  acid  when 
oxidised  with  permanganate. 

The  constants  for  the  following  compounds  differ 
considerably  from  those  recorded  in  the  literature  : 
y-chloropentanc  (from  the  alcohol  and  hydrogen 
chloride),  b.  p.  96— 97°/729  111111.,  d»  0-S724,  nf 
1-4073;  chloromethylcycZohcxane  [cycZohcxylmcthyl 
chloride]  (from  the  carbinol  and  thionyl  chloride), 
b.  p.  G7 — G8°/20  111111.,  df  0-9S12,  nf  1-4630.  .. 

In  general,  Grignard  reagents  derived  from  primary 
alkyl  halides  give  higher  yields  than  those  from 
secondary,  whilst  no  product  could  be  isolated  from 
tertiary  compounds.  The  yield  increases  with  the 
mol.  wt.  of  the  alkyl  group.  The  effect  of  aryl 
groups  is  irregular.  Iodides  appear  to  give  smaller 
welds.  R.  K.  Callow. 

[Preparation  of]  lauryl  alcohol.  S.  G.  Ford 
and  C.  S.  Marvel  (Organic  Syntheses,  1930, 10,  G2— 
64). 

[Preparation  of]  l-propylene  glycol.  P.  A. 
Levene  and  A.  Walti  (Organic  Syntheses,  1930, 10, 
84 — 86). 

Acyl  wandering  and  racemisation  of  glycerides. 
B.  Suzuki  and  Y.  Inoue  (Proc.  Imp.  Acad.  Tokyo, 
1930,  6,  71 — 74). — The  di-p-nitrobenzoate  of  glyceryl 
methyl  ether  prepared  in  accordance  with  the  scheme 
CH2Cl-CH(OH)-CH2-OH  — ->  CH2C1-CH(0R)-CH2-0R 

^|OR-CH2-CH(OH)-CH2-ORg 
OR-CH2-CH(OMe)-CH2-OR  (R=-C0-CGH4-N02-p)  is 
the  aoc'-derivative,  wandering  of  the  p-nitrobenzoyl 
group  occurring,  since  the  product  is  identical  with 
glyceryl  (3-methyl  ether  aa'-di-p-nitro benzoate,  m.  p. 
69°,  obtained  thus :  CH2iCH-CH2-OH — ?- 

0H-CH,-CHC1-CH„-0H— ^ 

'  OH-CH,-CH(OMe)-CH2-OH — > 
OR-CH2-CH(OMe)-CH,-OR,  but  is  different  from 
gh'ceryf  a-mcthyl  ether  ap-di-p-nitrobenzoate,  m.  P- 
73°,  prepared  thus  :  OH-CH2-CH(OH)-CH2-OH — ^ 
CH.Cl-ClpOHj-CH.-OH— 

“  0Me-('H.,-CH(0H)4CH.,-0H- — > 
OMc-CIl,-CH(OR)-OH2-Oi; .  a-Phthaloylglyccryl  a'7 
dibenzoate,  prepared  thus : 
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QK-CH2-CH(OH)-CH2-OH— > 

0H-CH2-CH<g^>O->OR'-CH2-CH<g^^>O 

— ^-OR',CH2*CH(OH)*CH2'OH— 2 
OR'-CH2-CHBz-CH2-OBz  (R'=C0-CflH4;C02H),  is  re¬ 
solved  by  fractional  precipitation  of  its  strychnine. 
salt  from  chloroform  solution,  the  free  acid  ester 
regenerated  from  the  extreme  fractions  having 
[«]g  —21-21°  and  +23-25°,  respectively,  which, 
however,  racemise  fairly  rapidly  in  solution  [strychnine 
salt  —25-1°  to  —8-87°  (constant)  in  98  hrs.].  This 
racemisation  is  not  considered  to  be  due  to  wandering 
of  the  acyl  groups.  Similar  racemisation  of  the 
strychnine’salt  of  isopropylideneglyceryl  a-phthalatc 
occurs  (—20-77°  to  —10-35°  in  12  'days)  and  hence  it 
is  suggested  that  glycerides  of  fatty  acids  found  in 
natural  products  do  not  necessarily  exist  in  the 
racemic  state,  but  may  be  readily  racemised  during 
isolation.  In  support  of  this  view,  specimens  of 
castor  bean  and  pea-nut  oils  rapidly  isolated  from  the 
seeds  by  maceration  with  cold  ether  exhibit  optical 
rotations  the  magnitude  of  which  is  double  that 
usually  found,  but  decrease  to  this  normal  value 
on  keeping.  J.  W.  Baker. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXVI.  Structure  of  acetone 
glycerol  [isopropylideneglycerol].  H.  Hibbert 
and  J.  G.  Morazain  (Canad.  J.  Res.,  1930,  2,  35 — 
41). — When  condensation  of  glycerol  with  acetone 
in  presence  of  anhydrous  copper  sulphate  is  carried 
out  at  56°  (17  hrs.)  or  at  20°  (123  hrs.),  in  each  case 
i?-wopropylideneglycerol,  b.  p.  82-5— 83°/13  mm., 
is  obtained  in  good  yield,  although  the  conditions  in 
the  second  method  would  be  expected  to  favour  the 
formation  of  a  six-membered  ring.  The  homo¬ 
geneity  of  the  product  is  demonstrated  by  the  uni¬ 
formity.  of  properties  of  the  fractions  obtained  by 
distillation.  It  is  readily  hydrolysed  by  heating 
srith  water.  The  constitution  is  proved  by  the 
preparation,  by  careful  treatment  with  methyl 
sulphate  and  a  constant  excess  of  sodium  hydroxide 
solution,  of  the  y-methyl  ether,  b.  p.  57°/14  mm., 
1547774  mm.,  which  yields  on  hydrolysis  glyceryl 
|  ‘-methyl  ether.  Moreover,  a  homogeneous  benzoate, 
to-  p.  42°,  is  formed  when  the  a p -isopropyl idene- 
;  glycerol  is  treated  with  benzoyl  chloride  in  pyridine. 

R.  K.  Callow. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXVIII.  Structure  of  fsopropyl- 
ileneglycerol.  H.  Hibbert  and  J.  G.  Morazain 
(Canad.  J.  Res.,  1930,  2,  214— 216).— Methylation  of 
isopropylideneglycerol  (see  above)  with  methyl  iodido 
and  silver  oxide  at  40°jgives  a  76%  yield  of  the  a-methyl 
etner,  b.  p.  58— 60°/14  mm.,  154° /774  mm.,  1-4150, 
yuch  is  hydrolysed  by  acidified  water  at  60°,  ex¬ 
clusively  to  glyceryl  a-methyl  ether,  b.  p.  110°/13  mm., 
‘-1/754  mm.,  df  1-1169,  nf,  1-4430.  Since  no 
indication  of  the  presence  of  glvceryl  6-methvl  ether, 
5.  p  122 — 123°/13  mm.,  df  M273,  ng"  1-4485, 
I  could  be  detected  it  follows  that  condensation  of 
acetone  and  glycerol  in  either  neutral  or  acid  medium 
|  S'ves  only  the  five-membered  cyclic  kctal. 

!  J.  W.  Baker. 


Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXVII.  Synthesis  and  structure 
of  trichloroethylideneglycerol.  H.  Hibbert,  J.  G. 
Morazain,  and  A.  Paquet  (Canad.  J.  Res.,  1930,  2, 
131 — 143 ;  cf.  preceding  abstract). — Attempts  under 
varying  conditions,  both  with  and  without  catalysts, 
to  cause  glycerol  and  chloral  to  condense  to  the 
semi-acctal  were  unsuccessful.  The  cyclic  acetal, 
ap-trichloroethylideneglycerol,  b.  p.  132 — 133°/ 
10  mm.,  obtained  either  by  Boeseken’s  (A.,  1927,  646) 
or  Yoder’s  (A.,  1923,  i,  309)  method,  is  very  stable 
to  hydrolysis  and  is  proved  to  possess  a  five-ring 
structure  by  methylation  with  methyl  sulphate  and 
sodium  hydroxide  to  a  methyl  ether,  b.  p.  108°/10  mm., 
m.  p.  15—16°,  df  1-4228,  nf,  1-4806,  identical  with  that 
obtained  by  condensation  of  glyceryl  a-methyl  ether 
with  chloral  hydrate  in  the  presence  of  concentrated 
sulphuric  acid  at  65°.  All  attempts  to  isolate  an 
isomeric  six-ring  cyclic  acetal,  or  to  convert  the  live- 
into  a  six-ring  compound,  were  unsuccessful.  More¬ 
over,  the  above  carbinol  is  converted  by  the  action  of 
the  appropriate  acid  chloride  and  pyridine  into  a 
mixture  of  cis-(  ?),  m.  p.  73°,  and  trans-,  m.  p.  83°, 
benzoates,  and  cis-  and  tv&ns-p-nitrobenzoates,  m.  p. 
102°  and  102-5°  (mixed  m.  p.  92°),  which,  because  of 
the  proximity  of  their  m.  p.,  are  assumed  to  be 
geometrical  and  not  structural  isomerides.  The 
mechanism  of  cyclic  acetal  formation  and  the  effect 
of  the  polar  character  of  the  aldehyde  are  discussed. 
Hydroxy  trie  hloroethylideneglycol  (De  Forcrand,  A., 
1889,  689),  has  m.  p.  50—51°  ( loc .  cit.  m.  p.  42°). 

J.  W.  Baker. 

Isomeric  nitrobenzylideneglycerols.  H.  Hib¬ 
bert  (Canad.  J.  Res.,  1930,  2,  117). — Tanascscu  and 
Macovski  (this  vol.,  213)  erroneously  state  that  Hib¬ 
bert  and  others  (A.,  1929,  47,  170)  obtained  only  a 
five-membered  ring  acetal  by  condensation  of  p-nitro- 
benzaldehyde  with  glycerol,  whereas  actually  both  the 
5-  and  6-membered  ring  compounds  were  isolated. 

J.  W.  Baker. 

Glycidol.  I.  Preparation  from  glycerol 
chlorohydrin.  II.  Reactions  with  secondary 
amines.  T.  H.  Rider  and  A.  J.  Hill  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1521—1527,  1528— 1530).— I. 
Glycerol  a-chlorohydrin  is  prepared  in  good  yield  by 
heating  a  mixture  of  glycerol  (1  part),  hydrochloric 
acid  ( d  1-19;  3-75  parts),  and  acetic  acid  (0-1  part) 
for  10  hrs.  at  100°  and  then  distilling.  The  phenyl- 
carbiniide  derivatives  of  glycerol  a-  and  fi-chloro- 
hydrins  have  m.  p.  128 — 129°  and  131 — 133°,  respec¬ 
tively  ;  a .  mixture  of  them  can  be  separated  by 
crystallisation  from  high-boiling  petroleum.  Treat¬ 
ment  of  glycerol  a-chlorohydrin  (1  mol.)  with  sodium 
wire  (0-7  mol.)  in  ether  at  10 — 12°  gives  a  90%  yield 
(on  the  chlorohydrin  used)  of  glycidol  (hydroxy  - 
methylcthylene  oxide),  b.  p.  41°/1  mm.,  d1:>  1-1143, 
?ig  1-4302  ( phenylcarbimide  derivative,  m.  p.  60° ; 
a -naphthylcarbimide  derivative,  m.  p.  102°).  Pure 
glycidol  does  not  reduce  Fehling’s  solution  or 
ammoniacal  silver  nitrate.  It  is  polymerised  by 
treatment  with  pyridine  or  calcium  chloride.  Glycidol 
is  also  obtained  in  60- — 68%  yield  from  the  a-chloro¬ 
hydrin  and  alcoholic  potassium  hydroxide  or  sodium 
ethoxide;  the  use  of  alcohol  is,  however,  undesirable, 
since  it  leads  to  the  formation  of  glyceryl  ethyl  ether 


738 


and  it  is  impossible  to  isolate  the  whole  of  the 
glycidol  from  its  alcoholic  solution. 

II.  Slow  addition  of  glycidol  to  a  secondary  amine, 
maintained  below  its  b.  p.,  affords  82—96%  yields  of 
y-dialkylammopropanc-xS-diols.  The  following  are 
described :  dimethylamino-,  b.  p.  111°/15  mm. 
[picrate,  m.  p.  126—128°  (lit.  160°)];  diethylamino-, 
b.  p.  106°/3  mm. ;  di-n-propylamino- ,  b.  p.  143°/9 
mm. ;  dmobulylamino-,  b.  p.  122°/2  mm. ;  di-n-amyl- 
amino-,  b.  p.  149°/2  mm.,  and  piperidino-,  m.  p.  83°. 

H.  Burton. 

Manufacture  of  ethyl  ether.  K,  E.  Starblom. 
See  B.,  1930,  409. 

Ether  and  ester.  J.  van  Althen  (Rec.  trav. 
chim.,  1930,  49,  492 — 500). — By  the  action  of  ethyl 
ether  on  nitric  acid  (d  1-5)  or  nitrogen  pentoxide  at 
—15°  ethyl  nitrate  is  formed;  Et20 + HN  03 = 
EtE'03+Et0H.  The  action  is  autocatalytic,  the 
catalyst  being  oxides  of  nitrogen,  and  the  observed 
period  of  induction  is  lengthened  by  pre-addition  of 
carbamide  nitrate.  An  attempt  to  increase  the  yield 
of  ethyl  nitrate  by  addition  of  sulphuric  acid  was 
unsuccessful,  the  mixture  being  violently  explosive 
above  —15°,  ethyl  nitrate  being  decomposed  into 
nitrogen  peroxide,  carbon  monoxide,  and  water  under 
these  conditions.  Ether  interacts  with  many  acids, 
both  inorganic  and  organic,  to  yield  esters,  and 
examples  from  the  literature  are  summarised  and 
discussed  (cf.  Underwood  and  Wakeman,  this  vol., 
320).  The  reaction  Et20+(R;C0)20^2R-C0,Et 
is  shown  to  be  reversible  and  is  catalysed  in  both 
directions  by  anhydrous  ferric  chloride.  Thus  when 
ether  and  benzoic  or  phtlialic  anhydride  is  heated  with 
anhydrous  ferric  chloride  at  150°  small  yields  of  ethyl 
benzoate  and  phthalate,  respectively,  are  obtained. 
Conversely,  when  ethyl  formate,  carbonate,  oxalate, 
malonate,*  succinate,  or  phthalate  is  heated  in  a  sealed 
tube  with  anhydrous  ferric  chloride,  small  quantities 
of  ether  are  formed.  The  position  of  the  equilibrium 
varies  greatly  from  case  to  case.  Thus  ethyl  acetate 
gives  no  trace  of  ether  even  when  the  temperature  is 
raised  to  200°,  whilst  ethyl  orthoformate,  which,  when 
heated  alone,  distils  unchanged  at  144 — 146°,  distils 
completely  below  60°  when  a  small  quantity  of  ferric 
chloride  is  added,  and  the  distillate  is  readily  fraction¬ 
ated  into  ether  and  ethyl  formate.  The  conversion  of 
ethyl  malonate  into  ethyl  acetate  by  boiling  with  zinc 
chloride  (Underwood  and  Wakeman,  loc.  cit.)  could 
not  be  repeated.  When  ethyl  malonate  is  refluxed 
with  anhydrous  zinc  chloride  for  3  hrs.  the  only 
products  arc  carbon  dioxide  and  only  traces  of 
ethylene,  ethyl  chloride,  and  ethyl  acetate,  whilst 
when  heated  with  slightly  moist  zinc  chloride  at  150°, 
a  small  quantity  of  ether  is  the  sole  product. 

J.  W.  Barer. 

Esters  of  halogenated  alcohols.  II.  Reactions 
of  esters  containing  the  trichloromethoxyl  group. 

Y.  Nekrassov  and  N.  Melnikov  (J.  pr.  Chem.,  1930, 
fii],  126,  81—96;  cf.  A.,  1929,  1269).— The  inter¬ 
action  of  trichloromethyl  chloroformate  (diphosgene) 
and  primary  aliphatic  alcohols  leads  first  to  alkyl  tri¬ 
chloromethyl  carbonates,  which  react  further  with 
the  alcohol  only  when  heated  to  give  alkyl  carbonates. 
The  alkyl  trichloromethyl  carbonates  are  partly 


decomposed  by  heat  into  carbonyl  chloride  and  alkyl 
chloroformate.  Aniline  reacts  vigorously  with  them 
to  give  diphenylcarbamide,  aniline  hydrochloride,  and 
phcnylalkylurethanes ;  and  sodium  phenoxide  yields 
phenyl  and  the  phenyl  alkyl  carbonates.  The 
reactions  of  sodium  phenoxide  with  trichloromethyl 
chloroformate  arc  similar  to  those  of  the  aliphatic 
alcohols,  but  the  intermediate  phenyl  trichloromethyl 
carbonate  is  much  more  readily  decomposed.  Hexa- 
chlorodimetliyl  carbonate  (triphosgene)  reacts  with 
aniline  to  yield  diphenylearbamido  and  aniline  hydro¬ 
chloride,  with  alcohols  to  form  initially  alkyl  tri¬ 
chloromethyl  carbonate  and  alkyl  chloroformate, 
and  with  sodium  phenoxide  to  yield  phenyl  carbonate, 
and,  if  there  is  a  deficit  of  phenoxide,  a  little  phenyl 
trichloromethyl  carbonate.  The  reactions  of  the 
alkyl  or  aryl  trichloromethyl  carbonates  with  alcohols, 
aniline,  etc.  are  regarded  as  occurring  according  to  the 
scheme:  OR-COoCC13+R-OH  — >  CO(OR),+ 
CChj'OH ;  CCI3*OH — >HCl+COCi,,.  The  following 
are  described  :  trichloromethyl  ethyl  carbonate,  b.  p. 
78°/19  mm.,  df  1-4205,  vr°  1-4450;  tricldoromcihyi 
isoamyl  carbonate,  b.  p.  120°/23  mm.,  df  1-2644,  ri” 
1-4466 ;  phenyl  trichloromethyl  carbonate,  m.  p.  70-5“ 
(prepared  but  not  analysed  by  Kling  and  collaborators, 
A.,  1920,  i,  139 ;  m.  p.  66°) ;  isoamyl-l^-phenyluretham, 
m.  p.  55 — 56°,  b.  p.  174°/17  mm.  H.  A.  Piggott. 

Silicic  acids  and  esters.  L.  Solano  and  E. 
Moles  (Anal.  Fis.  Quim.,  1930,  28,  171— 176).— Pure 
ethyl  orthosilicate  does  not  appear  to  undergo 
appreciable  hydrolysis  at  the  ordinary  temperature 
when  in  contact  with  water  containing  1  %  of  ethyl 
alcohol  even  after  3 — 4  weeks;  the  impure  material, 
containing  pyrosilicate  and  silicon  tetrafluoride, 
rapidly  hydrolyses  as  reported  by  Thiessen  and 
Koerner  (A.,  1929,  1154).  '  H.  F- Gillbe. 

Complexes  of  gold  chlorides  with  organic 
sulphides.  P.  C.  Ray  and  D.  C.  Sen  (J.  Indian 
Chem.  Soc.,  1930,  7,  67— 77).— By  addition  of  the 
appropriate  organic  sulphide,  with  cooling,  to  auric 
chloride  in  the  presence  of  aqua  regia  (nitric  acid 
d  1-4 ;  hydrochloric  acid  d  1-2)  compounds  of  the  type 
AuC13,R2S  are  formed,  for  which  the  name  auri- 
chloride  dialkyl  sulphide  is  suggested.  These  are 
non-conducting  and  unimolecular  and  are  therefore 
assumed  to  be  compounds  of  quadricovalent  gold. 
They  react  with  potassium  thiocyanate  and  tlno- 
carbamide  thus  :  AuC13.R2S -f  4KSCN = K  Au (SCN).j + 
3KC1+ R,S ;  AuC13.R,S+2CS(XH,),== 
AuC1[S-C(NH)-NH2 J, + 2HC1 + R,S ,*  a'nd  are  converted 
into  auroehloride  dialkyl  sulpfndes,  AuC1,R2E  (cf 
Phillips,  A.,  1901,  i,  444),  by  warming  with  alcohol,  this 
conversion  occurring  more  readily  with  derivatives  of 
methyl  (or  substituted  methyl)  sulphides,  and  these 
derivatives  arc  also  obtained  as  by-products  in  the 
initial  reaction.  The  auroehloride  dialkyl  sulphide  is 
reconverted  into  the  auri-compound  by  the  action  o 
dilute  aqua  regia  or  chlorine  water.  Thus  from  the 
appropriate  sulphide  are  obtained :  aurknlonai 
dimethyl,  m.  p.  160° ;  diethyl,  m.  p.  95°  (most  unsta  >  '■ 
of  the  series) ;  di-n-propyl,  m.  p.  80“  ;  dmobutyl,  m.  p. 
83°;  methyl  n -propyl,  m.  p.  85°;  and  dibenzyl,  111  •  P" 
118°,  sulphide  ;  auroehloride  dimethyl  (Phillips-  loc. 
cit.)  [converted  by  warm  pyridine  into  the  compouiu 
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AuC1-C5H5N,  m.  p.  250 — 252°  (dccorap.)];  dibenzyl, 
m.  p.  125°  (Herrmann,  A.,  1905,  i,  733,  gives  122°); 
and  methyl  n-propyl,  m.  p.  100 — 101°,  sulphide.  The 
compound  Au2Cl,,2(CH2Ph)2S,  m.  p.  133°,  obtained  by 
Herrmann  ( loc .  cit. ;  who  gives  m.  p.  127°),  is  found  to 
possess  a  mol.  wt.  of  944  corresponding  with  the 
bimolecular  formula,  and  is  considered  to  be  auro- 
aurichloridc  dibenzyl  sulphide, 
[AuCl3(CH2Ph)2S-AuCl(CH2Ph)2S],  since  it  may  be 
synthesised  from  the  auro-  and  auri-chloride  dibenzyl 
sulphides  and  may  be  separated  into  its  components 
by  the  action  of  cold  potassium  thiocyanate,  which 
gives  aurochloride  dibenzyl  sulphide  (not  acted  on  by 
this  reagent)  and  potassium  aurithiocyanate  and 
benzyl  sulphide,  the  products  of  its  action  on  the  auri- 
chloride  portion.  J.  W.  Baker. 

[Preparation  of]  sodium  [3-bromoethanesul- 
phonate.  G.  S.  Marvel  and  M.  S.  Sparberg 
(Organic  Syntheses,  1930, 10,  96 — 07). 

Influence  of  poles  and  polar  linkings  on  course 
pursued  by  elimination  reactions.  VII. 
Generalised  form  of  olefinic  degradation  of 
sulphones.  G.  W.  Fenton  and  C.  K.  Ingold 
(J.C.S.,  1930,  705— 70S).— The  degradation  of  sul- 
hones;  in  the  presence  of  concentrated  potassium 
ydroxide  solution  although  undoubtedly  based  on  a 
mechanism  similar  to  that  previously  advanced  for  the 
decompositions  of  quaternary  ammonium  hydroxides 
is,  when  expressed  in  terms  of  this  mechanism,  far  from 
general,  since  an  electron  source  which  is  stronger 
than  methyl  seriously  inhibits  the  sulphone  decom¬ 
position.  Since  this  mechanism  ultimately  considers 
the  activation  ,  or  de-activation  of  the  (3-hydrogen 
atom  attacked  by  hydroxyl  it  has  been  possible  to 
generalise  the  sulphone  degradation  by  employing 
anions  more  basic  (greater  proton  affinity)  than 
hydroxyl. 

Thus  phenyl- (3-phenylethyl-,  diethyl-,  ethyl-7i- 
propyl-,  ethylisoamyl-,  ethyl-«-octyl-,  diisopropyl-, 
di-n-butyl-,  di-w-octyl-,  diisoamyl-,  and  diisobutyl- 
sulphones  were  heated  with  alcoholic  sodium  ethoxide 
at  temperatures  not  above  235°  and  underwent  degrad¬ 
ation  with  formation  of  respectively  styrene,  ethylene, 
ethylene,  .ethylene,  ethylene,  propylene,  propylene, 
A“-H.-butene,  A“-n-octcne,  Aa-isoamylene,  and  iso¬ 
butene.  u$-Dibromo-n-octanc  has  b.  p.  240 — 242°. 

R.  J.  W.  Le  Fevre. 

Ethaneseleninic  acid.  H.  J.  Backer  and  W. 
van  Dam  (Rec.  trav.  chim.,  1930,  49,  479 — 4S1). — 
Dropwise  addition  of  ethyl  sulphate  to  an  aqueous 
solution  of  potassium  diselcnide  gives  diethyl  diselen- 
jde,  b.  p.  S5°/21  mm.  (Rathkc,  Annalen,  1S69,  152, 
21C),  which  is  oxidised  by  nitric  acid  (d  1-4)  at  100°  to 
the  nitrate,  EtSe(ON02)(OH)2,  of  ethaneseleninic  acid 
[hydrochloride,  m.  p.  106°  (decomp.)],  from  which  the 
lead  salt  of  ethaneseleninic  acid,  m.  p.  47°,  is  obtained, 
the  free  acid  being  liberated  by  decomposition  with  the 
theoretical  quantity  of  sulphuric  acid.  The  acid  is  a 
much  weaker  acid  than  the  carboxylic  acids  {k,& 
5-29x10-®).  J.  w.  Baker." 

Preparation  of  fatty  acids  from  their  higher 
homoiogues.  F.  Rochussen  (Ber.  Schimmel  &  Co., 
tn  181 — 186)- — The  preparation,  by  a  modification 
°t  Cross  ley  and  Le  iSucur’s  method,  of  lauric  from 


a-bromomyristic,  decoic  and  undecoic  from  a-bromo- 
lauric,  octoic,  nonoic,  and  decoic  from  a-chloro- 
undecoic,  and  hexoic  and  heptoic  from  a-bromo- 
octoic  acid  is  described.  Chemical  Abstracts. 

Ethyl  difluoroacetoacetate.  Y.  Desirant  (Bull. 
Soc.  chim.  Belg.,  1930,  39,  143 — 156). — Ethyl  difluoro¬ 
acetoacetate,  b.  p.  70— 70-5°/28  mm.,  df  1-2418,  rif, 
1-40590  [copper,  m.  p.  179-5 — 180-5°  (decomp,),  and 
sodium  salts],  was  prepared  as  follows.  a-Bromo-(3[3- 
difluoro’ethane  when  heated  with  mercuric  oxide  in  the 
presence  of  water  at  150°  in  a  bronze  autoclave  gives 
rip-difluorocthanol,  oxidised  by  chromic  acid  or  by 
nitric  acid  (d  1-29)  to  difluoroacetic  acid.  Interaction 
of  ethyl  difluoroacetate  with  anhydrous  sodium 
ethoxide  in  dry  ether  gives  an  additive  compound, 
which  on  heating  with  ethyl  acetate  during  5  hrs., 
followed  by  decomposition  with  10%  sulphuric  acid 
at  0°,  keeping  of  the  ethereal  extract  over  anhydrous 
calcium  chloride  for  2  days  (to  decompose  the  ethyl 
difluoroacetoacetate-water  additive  compound),  and 
distillation  affords  ethyl  difluoroacetoacetate,  b.  p. 
160°  (slight  dccomp.).  Titration  by  a  modified  Kurt 
Meyer  method  indicated  an  cnolic  content  of  1 — 2%. 
The  ketonic  modification  probably  forms  a  mono- 
hydrate.  By  dissolution  in  ether,  followed  by  preci¬ 
pitation  with  water,  the  enolic  content,  as  shown  by 
the  immediate  precipitation  of  the  cupric  salt,  is  con¬ 
siderably  increased  :  distillation  over  sodium  yielded 
an  ester  containing  80%  of  the  enolic  form.  Frac¬ 
tional  crystallisation  of  the  ester  at  low  temperatures 
(solid  carbon  dioxide  and  ether)  gave  the  almost  pure 
cnol  (98-9 — 99-1%),  m.  p.  -45-5°.  The  enolic  form 
gradually ;  passes  into  the  kctonic  form,  the  enolic 
content  after  4  days,  4  months,  and  1  year  being 
67-3%,  16%,  and  9%,  respectively.  In  the  presence 
of  phthalic  acid  the  final  equilibrium  mixture  con¬ 
tained  14%  of  the  enolic  form.  The  equilibrium  is 
considerably  influenced  by  alcohol  at  — 15°  (cf.  ethyl 
acetoacetatc,  which  is  unaffected),  a  sample  initially 
containing  58%  of  the  enol  containing  98%  of  the 
kotonic  form  after  90  min.  At  the  ordinary  tem¬ 
perature  an  alcoholate  is  probably  formed.  Con¬ 
ductivity  and  hydrogen-ion  concentration  measure¬ 
ments  indicated  that  the  enolic  form  behaved  as  a 
strong  acid.  A  slight  increase  in  potential  with  time 
was  observed  with  the  quinhydrone  electrode. 

When  ethyl  difluoroacetoacetate  is  heated  with  10% 
sulphuric  acid  difluoroacetone,  b.  p.  46-5 — 46-7°/757 
nun.,  df  1-1644,  nf  1-32802,  is  formed. 

A.  I.  Vogel. 

Coloured  iodine  compounds  of  basic  salts  of 
rare  earths.  Starch  iodide  problem.  II.  D. 
Kruger  and  E.  Tschirch  (Ber.,  1930,  63,  [11], 
826—836 ;  cf.  this  vol.,  62). — Under  suitable  con¬ 
ditions,  all  the  colorations  developed  by  starch- 
iodine  mixtures  are  observed  when  ammonia  is  added 
to  solutions  of  the  nitrates  of  certain  rare  earths  in 
the  presence  of  iodine  and  the  alkali  salts  of  organic 
acids;  the  colorations  are  very  intense  and  some¬ 
times  persistent.  The  conditions  for  the  formation 
of  yellow,  brown,  red,  or  violet  in  place  of  blue 
colours  are  (1)  the  addition  of  definite  organic  ions 
to  a  lanthanum  nitrate  solution  containing  iodine 
and  acetate  previous  to  that  of  ammonia  (potassium 
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iodide  of  a  large  excess  of  acetate  may  cause  trans¬ 
formation  of  the  blue  colour  into  brown  or  yellow) 
and  (2)  replacement  of  the  acetate  ion  by  certain 
other  organic  ions.  Under  (1),  the  influence  of  pro¬ 
pionate,  n-  and  iso-butyrate,  re-  and  iso-valerate, 
iodo-,  monochloro-,  dichloro-,  trichloro-,  and  tri- 
bromo-acetate  and  p-toluenesulphonate  is  described 
in  detail.  Under  (2),  only  acetate  and  propionate  ions 
give  blue  solutions;  the  higher  fatty  acids  (up  to 
octoic)  afford  yellow  to  yellowish-brown  solutions  or 
white  precipitates.  At  certain  concentrations, 
benzoate  ions  cause  a  bluish-black  tone,  whereas  the 
isomeric  toluic  acids  give  dark  brown  to  lemon- 
yellow  solutions  in  the  sequence  p — >-m — >o ; 
phenylacetic  acid  gives  almost  colourless  to  pale 
yellow  precipitates. 

Contrary  to  previous  observations  ( loc .  cit.), 
praseodymium  does  not  give  dark  blue  solutions; 
this  is  the  ease  also  with  neodymium,  samarium, 
europium,  yttrium,  and  erbium.  The  ability  of  the 
basic  acetates  to  form  blue  or  coloured  iodine  com¬ 
pounds  appears  restricted  to  lanthanum.  Basic 
propionates  of  neodymium,  praseodymium,  and 
samarium  are  not  coloured  by  iodine.  The  ability 
to  give  coloured  iodine  compounds  of  basic  benzoates 
is  not  confined  to  lanthanum. 

The  prcsenco  of  other  rare-earth  metais  iii 
relatively  small  eoneontration  considerably  affects 
the  blue  coloration  of  basic  lanthanum  acetate,  the 
action  increasing  in  the  sequence  Pr— ^-Nd — >-Sm. 
Smaller  amounts  retard  greatly  the  development  of 
the  colour  without  appreciably  affecting  its  ultimate 
intensity. 

The  relationship  of  the  observations  to  the  starch- 
iodine  problem  is  discussed  in  detail.  The  most 
significant  feature  is  the  very  marked  influence  on 
the  iodine  reaction  exerted  by  chemical  changes  so 
slight  that  they  can  scarcely  be  appreciated  by  the 
customary  analytical  methods.  H.  Wren. 

Hydrogenation  of  liquid  acid  anhydrides.  C. 
Mannich  and  A.  H.  Nadelmann  (Ber.,  1930,  63, 
[B],  796 — 799). — Acetic  anhydride  at  the  atmospheric 
temperature  and  pressure  is  slowly  hydrogenated  in 
the  presence  of  palladium-black,  giving  acetaldehyde 
with  a  little  ethyl  acetate.  At  40°/3-75  atm.,  reduc¬ 
tion  occurs  more  readily,  but  not  more  than  20%  of 
the  possible  hydrogen  is  absorbed.  Reaction  is 
much  more  rapid  and  complete  after  addition  of 
hydrogen  chloride  (optimum  2%)  or  acetyl  chloride. 
The  change  consists  in  the  production  of  acetyl 
chloride,  which  suffers  reduction ;  the  acetic  anhydride 
behaves  as  acceptor  for  the  liberated  hydrogen 
chloride.  Acetaldehyde  with  a  little  paracetaldehyde 
and  ethyl  acetate  is  produced.  Hydrogenation  of 
propionic  anhydride  takes  place  similarly.  Laurie 
anhydride  is  reduced  with  greater  difficulty  and 
addition  of  hydrogen  chloride  is  not  helpful  to  the 
same  extent.  In  presence  of  decahydronaphthalene 
at  4073-75  atm.,  the  main  products  are  lauraldehyde, 
b.  p.  124— 126711  mm.  (semicarbazonc,  m.  p.  102-5— 
103-5°;  \>-nitropJien>/lhydrazonc,  m.  p.  90°;  oxime, 
m.  p.  76 — 77°),  poiyme.ric  lauraldehyde,  m.  p.  57°, 
characterised  by  very  difficult  depolvmerisation, 
dilauryl  ether,  m.  p.  32-5°,  b.  p.  about  17570-15  mm., 


converted  by  hydrogen  bromide  in  glacial  acetic  acid 
into  a-bromododecane,  and  an  unidentified  substance, 
CmH480,  m.  p.  69°.  H.  Wren. 

Differentiation  between  cis-  and  traus-ethyl- 
enic  compounds  by  catalytic  hydrogenation.  C. 
Paal  and  H.  Schiedewitz  (Ber.,  1930,  63,  [BJ, 
766 — 77S ;  cf.  A.,  1927,  646). — The  observation  that 
cis-forms  are  more  readily  and  smoothly  converted  by 
catalytic  hydrogenation  than  arc  frans-varieties  into 
the  corresponding  saturated  substances  has  been 
extended  to  further  examples.  2'soCrotonic  acid  is 
much  more  readily  reduced  than  is  crotonic  acid 
to  re-butyric  acid,  thus  confirming  its  cis-configuration. 
Differences  in  the  rates  of  hydrogenation  of  erucic 
and  brassidic  acids  to  behenic  acid  are  less  marked 
than  in  the  cases  of  oleic  and  claidic  acids,  but  arc 
sufficient  to  establish  them  as  the  cis-  and  Irans- 
varieties  of  the  acid  CH3-[CH2]7-CH:CH-[CH2]n-C02H. 
The  behaviour  of  cis-  and  frares-o-hydroxy-  and 
-o-ethoxy-cinnamic  acids  and  of  stilbene  and  iso- 
stilbenc  is  in  accordance  with  expectation. 

The  preparation  of  isocrotonic  acid  by  partial 
hydrogenation  of  tctrolic  acid  is  described.  Similar 
treatment  of  stearolic  and  behenolic  acids  does  not 
give  similar  results,  since  mixtures  of  oleic  and  elaidic 
or  crude  and  brassidic  acids  are  formed.  Catalytic 
reduction  of  tolane  in  presence  of  very  small  amounts 
of  palladium  in  the  dark  affords  isos  tilbene, 
apparently  free  from  stilbene  and  dibenzyl. 

H.  Wren. 

Polymorphism  of  crystals  and  microcrystalline 
orientations  of  fatty  acids  as  a  function  of  tem¬ 
perature.  J.  Thibaud  and  F.  D.  La  Tour  (Compt. 
rend.,  1930,  190,  945—947 ;  of.  Thibaud,  A.,  1927, 
645;  dc  Boer,  ibid.,  503). — The  phenomenon  of 
polymorphism  is  a  general  one  for  the  even  series  of 
saturated  fatty  acids  CI2 — C^.  By  evaporation  of 
a  solution  of  an .  acid  microcrystallinc  orientations, 
form  B,  or  crystals,  form  B,  are  obtained,  which  exhibit 
a  definite  transition  temperature  at  which  irreversible 
conversion  into  microcrystalline  orientations,  form 
C,  or  into  crystals,  form  C,  occurs ;  the- transformation 
can  be  brought  about  only  by  heat.  The  appearance 
of  the  third  form  A  is  extremely  rare.  ■ 

The  spacings  of  the  B-forms  are  always  greater  than 
those  of  the  C-forms,  the  following  values  being 
observed  (in  A.,  that  of  the  B-form  given  first): 
lauric  acid,  30-6,  27-4;  myristic  acid,  35,  31-2; 
palmitic  acid,  39-3,  35-6;  stearic  acid,  43-95,  39-9; 
eerotic  acid,  69,  64. 

The  transition  temperatures  of  the  change  form 
B — >-form  0  relating  to  microcrystalline  orientations 
vary  from  acid  to  acid  in  a  manner  similar  to  the 
m.  p.,  and  are  :  lauric  acid,  6-5° ;  myristic  acid, 
24 — 25°;  palmitic  acid,  40°;  stearic  acid,  54 — 55; 
cerotic  acid,  82-5°.  The  transition  temperatures  for 
the  transformation  B — >G  relating  to  true  crystals 
rise  with  increasing  mol.  wt.,  tending  to  a  constant 
value  of  4S°.  In  the  case  of  myristic  acid  exhibiting 
both  crystal  form  A  (spacing  37  A.)  and  form  B,  the 
change  B — >0  occurs  at  33°,  and  A — >G  at  43  • 
The  transition  temperature  is  independent  of  the 
surface  (gold  or  aluminium)  on  which  the  acid  is 
deposited,  but.  films  on  ebonite  show  small  divergences 
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from  the  above  values  probably  due  to  parasitic 
action.  Preparations  on  mica  tend  to  furnish  form  0 
at  temperatures  (below  the  transition  point)  at  which 
use  of  gold  or  aluminium  surfaces  always  affords  B. 

An  equimolecular  mixture  of  palmitic  and  stearic 
acids  gives  both  crystals  and  microerystaliine  orient¬ 
ations  and  exhibits  a  definite  transition  temperature 
at  which  form  B  (spacing  41-6  A.)  passes  into  form  O 
(spacing  37-6  A.).  C.  W.  Shoppee. 

Certain  dialkylacetic  acids  containing  12,  13, 
and  14  carbon  atoms  and  their  bactericidal 
action  towards  B.  leprte.  XVIII.  B.  F. 
Armendt  and  R.  Adams  (J.  Amor.  Chom.  Soc.,  1930, 
52,  1289—1291). — The  dialkylacetic  acids  have  been 
prepared  by  standard  methods.  The  following  are 
described  :  ethyl  dialkyl-malonates :  isopropyl-n- 
heptyl-,  b.  p.  137— 140°/4  mm.,  df  0-9249,  nf; 
1-4375 ;  di-n-amyl -,  b.  p.  147 — 149°/4-5  mm.,  df 
0-9334,  nf  1-4343:  n -butyl -n-hcxyl-,  b.  p.  143 — 
147°/4  mm.,  df  0-9333,  »iU-4347;  w-butyl-w-heptyl-, 
b.  p.  138— 14073-5  mm.,  df  0-9288,  nf  1-4365 ;  n-amyl- 
n-hexyl-,  b.  p.  146— 14974  mm.,  df  0  9300,  nf,  1-4361 ; 
n-butyl-n-oclyl-,  b.  p.  156 — 159°/4.  mm.,  df  0-9263, 
nf  1-4360;  n-amyl-n-heplyl-,  b.  p.  163-5 — 165°/5  mm., 
df  0-9239,  nf  1-4371 ;  di-n-hexyl-,  b.  p.  155—158°/ 
4  mm.,  df  0-9249,  nf,  1-4373,  and  dialkyl-acetic 
acids:  isopropyl-n-heptyl- ,  b.  p.  133 — 134°/4  mm., 
df  0-9429,  rif  1-4399;  di-n-amyl-,  b.  p.  141—143°/ 
4  ram.,  df  0-8900,  nf  1-4381 ;  n-butyl-n-hexyl-, 
1).  p.  134— 135°/4  mm,  df  0-8945,  nf,  1-4391; 
w-butyl-M-heptyl-,  b.  p.  148 — 149°/4  mm.,  df  0-8911, 
nf  1-4409  (cf.  Levene  and  Taylor,  A.,  1923,  i,  81); 
n-amiyl-n-hexyl-,  b.  p.  149— 150°/4  mm.,  df  0-8850, 
nf,  1-4410;  n-butyl-n-octyl-,  b.  p.  160 — 161°/4  mm., 
df  0-8873,  Tig  1-4435;  n-amyl-n-heplyl-,  b.  p. 
155-5— 157°/4  mm,  df  0-8900,  1-4430;  di¬ 

n-hexyl-,  b.  p.  159— 160°/4  mm.,  df  0-8895,  nf,  1-4421. 

The  dodecoic  acids  have  no  bactericidal  action, 
the  tridecoic  acids  practically  no  action,  and  the 
tetradecoic  acids  have  slight  bactericidal  action. 
This  indicates,  as  in  previous  researches,  that  the 
mol.  wt.  of  the  acid  plays  an  important  role. 

R.  K.  Callow. 

Preparation  and  bacteriological  action  towards 
B.  lepra:  of  certain  olefinic  acids.  XVII.  E. 
Browning,  H.  W.  Woodrow,  and  R.  Adams  (J. 
Amer.  Cliem.  Soc.,  1930,  52,  1281— 1283).— Series  of 
allyl-  and  undecenyl-alkylacetic  acids  and  certain 
^3-unsaturated  dialkylacetic  acids  have  been  prepared 
by  standard  methods.  The  a(3-unsaturated  acids 
are  prepared  from  the  saturated  acids  by  treatment 
"ith  red  phosphorus  and  bromine,  esterification, 
and  treatment  with  methyl-alcoholic  potassium 
hydroxide.  The  following  are  described :  ethyl 
ddyl-cdkyl-malonales :  -n-nonyl-,  b.  p.  144 — 146°/ 
2  mm.,  df  0-9469,  n't,'  1-4465;  -n -decyl-,  b."  p.  154 — 
l55°/2-5  mm.,  df  0-9392,  rif,  1-4471 ;  -n -undecyl-, 
b.  p.  168— 169°/5  mm.,  df  0-9345,  nf,  1-4478; 
-n -dodecyl-,  b.  p.  166 — 168°/2-5  mm.,  df  0-9305, 
no  1-4484;  -n -tridecyl-,  b.  p.  178 — 182°/5  mm.,  df 
0-9276,  n't;  1-4499;  -n-telradecyl-,  b.  p.  184—186°/ 
1-5  mm.,  df  0-9239,  nf,  1-4502 ;  ethyl  undecenyl- 
alkyl-malonates  :  -n -butyl-,  b.  p.  158 — 190°/4  mm., 
0-9206,  nf,  1-4501 ;  -n -amyl-,  b.  p.  '190—194°/ 


4  mm.,  df,  0-9344,  nf  1-4530;  -n -hexyl-,  b.  p.  207 — 
209°/4  mm.,  dr?  0-9258,  nf  1-4514;  -n -heplyl-,  b.  p. 
208— 211°/4  mm.,  df  0-9225,  nf  1-4518;  allyl  - 
alkyl-acetic  acids  :  -n-nonyl-,  b.  p.  148 — 150°/3  mm., 
df  0-9015,  nf  1-4510;  -n -decyl-,  b.  p.  149—151°/ 
1—1-5  mm.,  df  0-8989,  nf,  1-4520;  -n -undecyl-, 
b.  p.  167— 169°/4  ‘mm.,  df  0-8953,  nf  1-4530; 
-n -dodecyl-,  b.  p.  164 — 166°/1 — 2  mm.,  df  0-8933, 
nf  1-4540;  -n -tridecyl-,  b.  p.  179— 183°/5  mm„ 
df  0-8S79,  nf  1-4556;  -n -tetradecyl-,  m.  p.  24°,  b.  p. 
187— 188°/2-5  mm.,  df  0-8865,  nf  1-4538;  undecenyl- 
alkyl-acetic  acids:  -n-bulyl-,  b.  p.  175 — 180°/3  mm., 
df  0-8929,  nf  1-4566;  -n -amyl-,  b.  p.  186—190°/ 
3  mm.,  df  0-8956,  nf  1-4575;  -n -hexyl-,  b.  p.  200— 
204°/3  mm.,  df  0-8915,  nf  1-4564;  -n-heptyl-,  b.  p. 
205— 209°/5  mm.,  df  0-8870,  nf  1-4572;  alkylidene- 
allcyl-acetic  acids  :  n-bulylidene-n-bulyl-,  b.  p.  121 — 
123°/2  mm.,  df  0-9456,  nf  1-4484;  n -heptylidene- 
n -heplyl-,  b.  p.  180— 182°/2  mm.,  df  0-8993,  nf 
1-4566;  n-octylidene-n-octyl-,  b.  p.  185 — 186°/1  mm,, 
df  0-8983,  nf  1-4625. 

The  unsaturated  acids  have  about  the  same 
bactericidal  value  as  the  corresponding  saturated 
acids  (A.,  1929,  676).  R.  K.  Callow. 

Isolation  of  additive  products  of  thiocyanogen 
and  unsaturated  fatty  acids.  H.  P.  Kaufmann 
(Chem.  Umschau,  1930,  37, 113 — 117). — Thiocyanates 
of  various  fatty  acids  have  been  prepared,  in  many 
cases  by  the  use  of  nascent  thiocyanogen.  The 
insolubility  of  the  products  in  pentane  is  of  assistance 
in  the  purification.  The  di thiocyanates  of  oleic  and 
erucic  acids  (pale  yellow  non-crystallisable  oils)  and 
of  elaidic  acid,  m.  p.  79°,  were  similar  to  those  obtained 
by  Kimura  (B.,  1930,  429),  but  greater  purity  of  the 
preparations  is  claimed.  Further,  pelroselic  dilhio- 
cyanate  (a  pale  yellow  oil)  and  a  hexathiocyanate  of 
(freshly  prepared)  §-elccoslearic  glyceride  (an  unstable 
viscous  yellow  oil,  which  readily  absorbs  bromine 
and  darkens  on  keeping)  were  isolated.  Preliminary 
notes  are  given  of  other  sulpho-derivatives  (raercapto- 
acids  etc.)  obtainable  from  the  fatty  acid  thiocyanates. 

E.  Lewicowitsch. 

Structure  of  oleic  and  elaidic  acids.  L.  J.  P. 
Keffler.  See  this  vol.,  703. 

[Preparation  of], erucic  acid.  C.  R.  Noller  and 
R.  H.  Talbot  (Organic  Syntheses,  1930, 10,  44 — 46). 

Polymerisation  of  the  methyl  esters  of  the 
higher  unsaturated  acids  of  train  oil.  II.  Poly¬ 
merised  product.  K.  Kino  (J.  Soc.  Chem.  Ind. 
Japan,  1930,  33,  153 — 154b;  cf.  this  vol.,  577). — 
Distillation  of  the  polymerised  product  furnishes 
fractions  possessing  single,  double,  quadruple,  and 
sextuple  mol.  wt.  The  relation  between  the  mol.  wt. 
and  the  iodine  value  indicates  the  intramolecular 
formation  of  cyclobutane  rings,  which  are  probably 
produced  more  readily  from  the  higher  unsaturated 
esters.  Each  fraction  possesses  a  fish-like  odour,  and 
the  variation  of  odour  with  composition  has  been 
observed.  C.  W.  Shoppee. 

[Preparation  of]  isopropyl  lactate.  F.  A. 
McDermott  (Organic  Syntheses,  1930,  10,  88 — 89). 

Ether-esters  of  lactic  acid.  S.  Sabetay  (Bull. 
Soc.  chim.,  1930,  [ivj,  47,  436).— The  following  have 
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been  prepared  by  acylation  of  ethyl  lactate  (or  the 
appropriate  alcohol)  in  chloroform  solution  in  presence 
of  pyridine  :  ethyl  a -phcnylacetoxypmpionate,  b.  p. 
144.5—145-570  mm.,  (P  1-090,  w'f,  1-4880;  ethyl 
oe  -  c.  inn  amyloxy  prop  innate,  b.  p.  172-5 — 173P/G  mm., 
<P  1  ‘100,  1-5374;  phenylethyl  a-aceloxy propionate, 

b.  p.  144— 14776  mm.,  dr  1-099,  n%  1-4913 ;  citronellyl 
a-acetoxy propionate,  b.  p.  15378  mm.,  d~  0-9047, 
jiff  1-4479.  R.  Brightman. 

Epoxy-acids  [oxido-acids]  from  oleic  and 
elaidic  acids.  B.  H.  Nicolet  and  T.  C.  Poulter  (J. 
Amer.  Chem.  Soc.,  1930,  52,  11S0— 1191).— The 
chlorohydrins  of  oleic  and  elaidic  acids  are  obtained  as 
all  oil  and  a  semi-solid,  respectively,  by  passing 
chlorine  into  the  cooled  solutions  of  the  potassium  salts 
containing  potassium  carbonate.  The  oxido-acids, 
each  m.  p,  53-8°,  are  obtained  when  the  chlorohydrins 
are  boiled  with  sodium  ethoxide  solution.  The  action 
of  perbenzoic  acid  (Pigulevski  and  Petrova,  A.,  1927, 
447)  or  of  peracetic  acid  (Hilditch  and  Lea,  A.,  1928, 
808)  on  oleic  or  elaidic  acids  yields  dihydroxystearic 
acids  as  the  only  solid  product.  The  oxido-acids  react 
quantitatively  with  hydrogen  chloride  in  ether,  and 
may  be  determined  in  this  way  by  titration  of  the 
excess  of  acid.  Oxido-oleic  acid  yields  (1)ychloro- 
0 -hydroxystearic  acid,  m.  p.  35°,  and  elaidic  acid  yields 
an  isomeric  acid,  m.  p.  50°.  Methyl  oxido-oleate,  m.  p. 
1S°;  methyl  oxidoelaidate,  m.  p.  25°;  the  isomeric 
methyl  dihydroxystearates,  and  methyl  i-keto- 
stcarate,  m.  p.  43°,  are  obtained  by  adding  phosphoric 
oxide  to  solutions  of  the  acids  in  methyl  alcohol. 
When  a  solution  of  oxido-oleic  acid  in  the  appropriate 
alcohol  containing  1%  of  sulphuric  acid  is  kept  for 
2  days,  monoetliyl,  m.  p.  87°,  mono-w-propyl,  m.  p. 
87 — 88°,  and  mono-n-bvtyl,  m.  p.  90°,  ethers  of  low- 
melting  Oi-dihydroxystcaric  acid  arc  formed.  Elaidic 
acid  yields  only  dihydroxystearic  acid,  m.  p.  133°, 
under  these  conditions.  Hydrolysis  of  oxido-oleic 
acid  to  dihydroxystearic  acid,  m.  p.  90°,  or  of  oxido- 
elaidic  acid  to  dihydroxystearic  acid,  m.  p.  133°,  takes 
place  slowly  with  1%  hydrochloric  or  sulphuric  acid 
and  somewhat  more  rapidly  with  2%  potassium 
hydroxide  solution.  Investigation  of  the  products 
obtained  by  heating  the  oxiclo-acids  shows  that  at 
114°  and  150°  the  main  reaction  is  a  condensation  in 
which  the  oxido-group  disappears  and  the  carboxyl 
group  disappears  to  the  extent  of  50 — 75%,  possibly 
with  hydroxy-ester  formation.  Distillation  of  the 
oxido-acids  at  about  290°/10  mm.  yields  i-ketostearic 
acid  and  a  ( ?)  hydroxyoleic  acid.  In  all  the  reactions 
investigated  oxido-oleic  acid  is  the  less  stable  and 
reacts  in  general  from  two  to  four  times  as  rapidly  as 
oxidoelaiclic  acid.  R.  K.  Callow. 

Enolic  structure  of  pyruvic  acid  and  its  ali¬ 
phatic  derivatives.  I.  S.  Neuberg  (Bioehem.  Z., 
1930,  219,  165 — 170). — When  pyruvic  acid  is  treated 
with  sufficient  sodium  hydroxide  to  make  the  solution 
neutral  or  faintly  acid  and  warmed  with  sodium 
chlorate,  no  reaction  occurs,  but  if  osmium  tetroxide  is 
also  added,  pyruvic  is  oxidised  to  oxalic  acid.  The 
significance  of  the  reaction  in  respect  to  the  hydroxy- 
acrylie  structure  of  pyruvic  acid  is  discussed. 

P.  W.  Cluttf.rbtjck. 


Reduction  of  semicarbazones  and  thiosemi- 
carbazones  of  a-ketonic  acids  and  of  the  thio- 
diketotriazines.  J.  Bougault  and  L.  Popovici 
(Compt.  rend.,  1930,  190,  1019—1020;  cf.  A.,  1929, 
1068). — Reduction  with  sodium  amalgam  of  the 
semicarbazones  of  pyruvic  and  benzylpyruvic  acids 
yield,  respectively,  the  corresponding  semicarbazide 
acids,  CO,H-CHMe-NH-NH-CO-NH„  m.  p.  181°,  and 
CH2Ph-CH2-CH(C02H)-NH-NH-C0-NH2,  m.  p.  172°. 
In  the  same  way,  the  thiosemiearbazones  of  phenyl- 
glyoxylie,  phenylpyruvic,  benzylpyruvic,  and  pyruvic 
acids  yield  on  reduction  the  thiosemicarbazide  acids, 
C02H-CHPh-NH-NH-CS-NH„  m.  p.  108°, 
CH2Ph-CH(CO,H)-NH-NH-CS-NH0,  m,  p.  198°, 
CH,Ph-CH,-CH(C0,H)-NH-NH-CS“-]SlHo,  m.  p.  104°, 
ancf  C02H-CHMe-NH-NH-CS-NH2,  m.  p.  145°.  The 
above  substances  are  all  oxidised  by  iodine  and  sodium 
carbonate  to  the  semicarbazones  or  thiosemiearbazones 
of  the  decarboxylated  aldehydes.  The  thiodiketo- 
triazines  formed  by  ring  closure  of  the  thiosemi- 
carbazones  yield  the  same  reduction  products  as  the 
thiosemiearbazones  theniselves.  T.  H.  Morton. 

Synthesis  of  certain  higher  aliphatic  com¬ 
pounds.  III.  Variation  of  keto-acid  synthesis  ; 
improved  method  for  the  extension  of  normal 
carbon  chains.  (Mrs.)  G.  M.  Robinson  (J.C.S., 
1930,  745 — 751). — Better  yields  of  keto-acids  are 
obtained  by  hydrolysis  of  the  complexes  derived  from 
the  condensation  of  fatty  acid  chlorides  and  ethyl 
sodio-a-acetylsuccinate  (and  homologues  related  to 
higher  dibasic  acids)  than  from  the  hydrolysis  of  the 
isomeric  substances  derived  from  the  condensation  of 
ester  chlorides  of  dibasic  acids  and  ethyl  sodioalkyl- 
acctoacetates.  The  following  syntheses  are  illustrative. 

Interaction  of  the  product  obtained  by  treating 
ethyl  acetosuccinate  with  granulated  sodium  under 
ether  with  undecoyl  chloride  gave,  after  successive 
treatment  with  4%  aqueous  potassium  hydroxide, 
boiling  5%  sulphuric  acid,  and  8%  sodium  hydroxide 
solution,  y-ketomyristic  acid,  m.  p.  87°.  This  keto- 
acid,  by  reduction  with  sodium  and  ethyl  alcohol, 
afforded  y-n-decylbutyrolactone,  m.  p.  30 — 31°. 

From  sodium,  ether,  ethyl  a-acetylglutarate,  and 
lauryl  chloride,  etc.,  8-ketopalmitic  acid,  m.  p.  SS°,  was 
obtained,  giving  by  reduction  (as  above),  S -undecylv- 
alerolactone,  m.  p.  29-5 — 30-0°.  Ethyl  sodio-a-aceto- 
decoate  and  e-carbethoxyhexoyl  chloride  in  ethereal 
solution  formed,  after  three-stage  hydrolysis,  Z-keio- 
palmitic  acid,  m.  p.  78°.  Similarly,  ethyl  sodio-s- 
acetononoate  and  vcarbethoxyheptoyl  chloride  gave 
rrketopalmitic  acid,  m.  p.  77 — 7S° ;  ethyl  sodioaceto- 
succinate  and  undecenoyl  chloride  yielded  y-keto- 
Ae-telradecenoic  acid,  m.  p.  79-5°  (reduction  gave 
y-bfi-decenylbutyrolactone,  m.  p.  26—27°) ;  elaid}! 
chloride  and  ethyl  sodioacetosuccinate  formed  trans- 
y-kcio-A*- fleneicoseno i c  acid,  m.  p.  S2-5°  (corresponding 
y-A'i-heptadecenylbutyrolactone,  m.  p.  42°) ;  ethyl 
sodio  -  a.  -  acetobutyrate  and  0  -  earbethoxynonoyl 
chloride  afforded  1  -ketotridecoic  acid,  m.  p.  03°,  from  the 
acid  chloride  of  which,  by  interaction  with  ethyl  sodio¬ 
acetosuccinate,  yii-diketopahnitic  acid,  m.  p.  101°, wa!i 
obtained.  Lastly,  p-benzoylpropionic  acid  was  pre¬ 
pared  from  ethyl  sodioaeetosuccinate  and  benzoyl 
chloride.  R.  J.  W.  Le  Fevre. 
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[Preparation,  of]  anhydrous  oxalic  acid.  E. 
Bowden  (Organic  Syntheses,  1930,  10,  78 — 79). 

[Preparation  of]  methyl  oxalate.  E.  Bowden 
(Organic  Syntheses,  1930,  10,  70—72). 

Action  of  phenylcarbamazide  on  ethyl 
malonate.  T.  Curtius  and  H.  Meier  (J.  pr.  Chem., 
1930,  [ii],  125,  458 — 463). — Ethyl  mono-  and  di- 
phenylcarbamidomalonates  are  not  formed  from  ethyl 
malonate  and  phenylcarbamazide  at  130°  (cf.  A., 
1923,  i,  850);  at  110°  s-diphenylcarbamide  results. 
Digestion  of  the  reaction  product  (130°)  with  dilute 
sodium  hydroxide  and  acidification  of  the  extract 
gives  a  substance,  m.  p.  115°  after  softening  at  75 — 
80°.  Neutralisation  of  the  acid  solution  affords  a 
farther  compound,  m.  p.  140°  after  sintering  at  110 — 
120°  (silver  salt),  probably  a  diphenylurazole. 

H.  Burton. 

[Preparation  of]  glutaric  acid.  T.  J.  Otter- 
bacher  (Organic  Syntheses,  1930,  10,  58 — 59). 
Preparation  of  maleic  anhydride.  F.  A. 
Mason  (J.C.S.,  1930,  700 — 701). — Excellent  yields  are 
obtained  by  distillation  of  maleic  acid  with  neutral 
high-boiling  solvents  (e.g.,  xylene  or  tetrachloro- 
ethane).  The  water  formed  distils  with  the  solvent 
and  fractionation  leaves  only  10%  of  the  acid  as 
fumaric  acid.  It  has  b.  p.  197 — 199°  (uncorr.)  and 
setting  point  52°  (lit.  196°  and  60°,  respectively). 

R.  J.  W.  Le  Fevre. 

[Preparation  of]  ethyl  fumarate^  B.  B.  Corson, 
(Miss)  E.  Adams,  and  R.  W.  Scott  (Organic  Syn¬ 
theses,  1930,  10,  48—52). 

[Preparation  of]  ethyl  mesoxalate.  B.  B. 
Corson  and  R.  K.  Hazen  (Organic  Syntheses,  1930, 
10,54—57). 

Complex  compounds  of  organic  acids  with 
aluminium  hydroxide.  O.  Quadrat  and  J. 
hORECK^  (Coll.  Czech.  Chem.  Ccffnm.,  1930,  2,  169 — 
lSl). — By  observation  of  the  change  in  the  rotatory 
fewer  of  solutions  of  optically  'active  organic  acids 
I 'nth  the  aluminium  content  of  the  solutions,  and  by 
'determination  of  the  number  of  hydroxyl  groups 
saturated  by  the  aluminium  hydroxide  it  has  been 
sstablished  that  the  aluminium  ion  gives  only  one 
complex  compound  with  tartarid  acid  in  acid  medium, 
tniol.  of  the  acid  being  associated  with  each  aluminium 
storu.  In  the  case  of  malic  acid  there  are  probably 
t"o  compounds,  two  molecules  of  the  acid  being 
delated  with  three  and  four  atoms  of  aluminium, 
'Kpectivcly.  The  presence  of  the  grouping 

OQO _ ^>A1‘0*  postulated  by  Hanus  and  Quadrat 

(Compt.  rend.  Acad.  Toheque  Sci.,  1909, 8,  No.  25)  for 
we  case  of  the  tartaric  acid  complex  is  assumed  in  the 
®alic  acid  complex.  J.  W.  Smith. 

Determination  of  tartaric  acid  by  precipitation 
Potassium  hydrogen  tartrate.  K.  Taufel  and 
W.  Marlotii  (Z.  anal.  Chem.,  1930,  80,  161—185). 
J~*he  solution  (100  c.c.)  which  must  contain  between 
'3  and  1-0%  of  tartaric  acid  is  evaporated  to  half  its 
rolume  and  its  p„  value  adjusted  to  3-27  by  a  colori- 
metric  or  potentiometric  method ;  20  c.c.  of  Ar-formie 
acid>  5  c.c.  of  iY-potassium  hydroxide,  and  10  g.  of 
Pondered  potassium  chloride  are  added,  and  the 


mixture  is  well  stirred  and  diluted  to  100  c.c.  The 
sides  of  the  beaker  arc  rubbed  with  a  glass  rod  and  the 
solution  is  left,  over-night.  The  resulting  precipitate 
is  filtered  and  washed  with  30  c.c.  of  66%  alcohol, 
dissolved  in  40 — 50  c.c.  of  hot  water,  and  the  solution 
titrated  with  0-2Ar-sodium  hydroxide.  A  correction 
of  1-1  c.c.  of  the  alkali  must  be  added  to  the  titration 
figure  to  allow  for  the  solubility  of  the  potassium 
hydrogen  tartrate  in  the  original  solution.  With 
solutions  poor  in  tartaric  acid  0-3  g.  of  this  substance 
per  100  c.c.  should  be  added.  Id.  F.  Harwood. 

Condensations  producing  esters  of  acetyl- 
propenecarboxylic  acids.  Y.  Urushibara  (Bull. 
Chem.  Soc.  Japan,  1930,5, 109 — 115). — Condensations 
between  ethoxymethylene  compounds  CXYlCITOEt 
and  sodiomethylene  derivatives  (this  vol.,  461)  have 
been  extended  to  derivatives  in  which  an  acetyl  group 
replaces  the  nitrile  group  of  the  earlier  investigations. 
Products  of  the  same  four  types  are  obtained  although 
differentiation  between  types  I  and  II  is  less  clearly 
defined.  In  the  following  summary  the  numbers  in 
parentheses  refer  to  the  types  of  condensation  products 
(foe.  cif.).  Ethyl  ethoxymethyleneacetoacetate  and 
methyl  sodioacetoacetate  give  only  a-methyl  y-ethyl 
ay-diacetylglutaconate  (I)  (Feist,  A.,  1927,  151). 
Methyl  ethoxymethyleneacetoacetate  and  ethyl  sodio¬ 
acetoacetate  give  y-methyl  a-ethyl  ay-diacetyl- 
glutaconate  (I) ;  ethyl  ethoxymethylenemalonate  and 
ethyl  sodioacetoacetate  give  a  substance,  Ci2HmOg, 
m.  p.  77°,  probably  ethyl  resorcinol-4  :  6-dicarboxylate 
obtained  by  elimination  of  1  mol.  of  alcohol  from  ethyl 
acetylcarbethoxyglutaconate  (I  or  II),  together  with 
ethyl  ay-diacetylglutaconate  and  ethyl  ay-dicarb- 
ethoxyglutaconatc.  Ethyl  ethoxymcthyleneaceto- 
acetate  and  ethyl  sodiomalonate  give  ethyl  diacetyl  - 
glutaconate  (IV),  the  above  resorcinol  derivative 
(from  the  product  of  type  I  or  II),  and  ethyl  ay-di- 
carbethoxyglutaconate.  The  products  of  types  III 
and  IV  are  also  obtained  when  the  condensation  is 
effected  in  alcohol  instead  of  in  ether.  Sodioacetyl- 
acetone  with  ethyl  ethoxymethylenemalonate  gives 
ethyl  aa-(or  yy-)diacetylpropene-yy-(or  aa-)-dicarb- 
oxylate  (I  or  II)  and  ethyl  dicarbethoxyglutacon- 
ate  (IV),  whilst  with  ethyl  ethoxymethyleneaceto¬ 
acetate  the  sole  product  is  ethyl  ay-diacetylglutaconate 
(IV).  Ethoxyinethylcneacetylacetone  and  ethyl 
sodioacetoacetate  give  ethyl  ay-diacetylglutaconate 
(III).  J.  W.  Baker. 

Determination  of  citric  acid  in  the  presence  of 
some  other  organic  acids.  A.  I.  Kogan  (Z. 
anal.  Chem.,  1930,  80,  112 — 122). — The  citric  acid 
solution  (60  c.c.)  is  boiled  with  1  c.c.  of  80%  acetic 
acid,  and  a  1-5%  solution  of  permanganate  is  added 
drop  by  drop  (5 — 8  drops  in  5  min.)  to  the  boiling 
solution  until  a  permanent  precipitate  of  manganese 
dioxide  remains;  distillation  is  then  continued  until 
25  c.c.  remain  and  25  c.c.  of  water  are  added  slowly 
while  the  liquid  is  again  distilled  to  25  c.c.  The  distill¬ 
ate  is  diluted  to  200  c.c.  and  100  c.c.  are  treated  with 
10  c.c.  of  10%  sodium  hydroxide  and  the  acetone  is 
converted  into  iodoform  by  addition  of  a  50%  excess  of 
0TAT-iodine-potassium  iodide  solution.  The  liquid  is 
acidified  after  5  min.  and  the  excess  of  iodine  titrated 
with  thiosulphate.  Substances  (e.g.,  lactic,  malic,  and 
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tartaric  acids)  which  yield  acetaldehyde  on  oxidation 
with  permanganate  interfere,  but  the  aldehyde  may 
be  oxidised  to  acetic  acid  by  treatment  of  the  acidified 
distillate  with  sulphuric  acid  and  permanganate  until 
the  solution  above  the  manganese  dioxide  precipitate 
is  pink.  The  higher  manganese  compounds  are  then 
destroyed  by  addition  of  a  slight  excess  of  35% 
hydrogen  peroxide  and  the  solution  is  treated  with 
sodium  hydroxide  and  manganese  sulphate  to  destroy 
hydrogen  peroxide,  filtered,  and  treated  with  iodine  as 
above.  Whichever  method  is  used  correct  results  are 
obtained  only  by  following  exactly  the  stated  con¬ 
ditions  and  by  using  the  empirical  factor  :  1  e.c.  of 
O-lAModine  — -  0-0031)2  g.  of  citric  acid. 

A.  R.  Powell. 

Structure  of  ferric  citrates.  G.  Siboni  (Boll, 
chim.  farm.,  1930,  69,  227— 234,275— 282).— A  discus¬ 
sion  of  Bclloni’s  work  (A.,  1920,  i,  814).  T.  H.  Pope. 

Rotatory  power  and  structure  in  the  sugar 
group.  The  two  crystalline  lactones  of  l-rham- 
nonic  acid.  E.  L.  Jackson  and  G.  S.  Hudson  (J. 
Amor.  Chem.  Soc.,  1930,  52,  1270 — 1275). — The  oxid¬ 
ation  of  Z-rhamnose  with  bromine  water  containing 
barium  benzoate  as  a  buffer  yields  a  second  crystalline 
lactone  of  Z-rhamnonic  acid,  m.  p.  172 — 181°,  [*]„ 
—  98°  in  water,  falling  to  —30°  (cf.  Votocek  and  BeneS, 
A.,  1928,  1356).  It  mutarotates  rapidly  and  therefore 
probably  possesses  the  S-structure.  The  well-known 
first  rhamnonolactone,  m.  p.  148 — 150°,  [a]„  —40°,  is 
of  the  stable  type,  showing  very  slow  mutarotation, 
and  it  therefore  probably  possesses  the  y-structure. 
Will  and  Peters  (A.,  1888,  933;  1889,  952)  describe 
the  first  lactone,  but  give  a  crystallographic  description 
of  the  second  (cf.  following  abstract). 

The  stable  lactone  is  obtained  by  oxidation  of 
rhamnose  in  presence  of  free  hydrobromic  acid  and  by 
evaporation  of  the  labile  lactone  with  dilute  hydro¬ 
chloric  acid.  The  labile  lactone  is  obtained  from  the 
stable  lactone  by  conversion  into  lead  rhamnonate  and 
decomposition  with  hydrogen  sulphide.  This  be¬ 
haviour  is  analogous  to  that  of  d-mannonolactone  (Nef , 
A.,  1914,  i,  497).  Comparison  of  the  rotations  of  the 
(Z-mannonolactones  and  the  Z-rhamnonolactones  shows 
that  after  reversing  the  sign  of  the  rotation  of  the 
latter  the  replacement  of  CH.yOH  by  Me  in  both  y- 
and  S-lactoncs  causes  a  decrease  of  12 — 13°.  With 
ammonia  in  alcohol  both  rhamnonolactones  yield 
l-rhamnonamide,  m.  p.  134 — 134-5°,  [a}g  -(-27-70  in 
water,  the  rotation  of  which  is  in  agreement  with  the 
amide  rule.  R.  K.  Callow. 

y  and  S-Khamnonolactones.  Crystallo¬ 
graphic  and  optical  properties.  F.  E.  Wright  (J. 
Ainer.  Chem.  Soc.,  1930,  52,  1276—1281;  cf.  pre¬ 
ceding  abstract). — The  data  given  show  that  the  two 
lactones  are  distinct,  whilst  the  measurements  of  Will 
and  Peters  (A.,  1889,  952)  refer  to  the  S-lactone. 

R.  K.  Callow. 

d-Galacturonic  acid  from  lemon  pectic  acid. 
K.  P.  Link  and  A.  D.  Dickson  (J.  Biol.  Chem.,  1930, 
86,  491 — 497).— Commercial  lemon  pectin  is  hydro¬ 
lysed  with  2-5%  sulphuric  acid,  and  the  solution  is 
neutralised  with  barium  carbonate  and  cleared  with 
charcoal.  The  filtrate  is  concentrated  in  a  vacuum 
and  poured  into  alcohol,  the  precipitated  barium 


galacturonato  being  collected,  rcprecipitated,  and 
dehydrated,  first  with  alcohol  and  ether  and  then  in  a 
desiccator ;  80  g.  of  the  pectin  yield  40  g.  of  barium 
salt.  The  latter  may  be  converted  into  the  acid  by 
decomposition  with  sulphuric  acid  (slightly  less  than 
the  theoretical  amount),  concentration  of  the  filtrate, 
removal  of  residual  barium  salt  by  alcohol  precipit¬ 
ation,  and  finally  concentration  to  crystallisation. 
The  galacturonic  acid  so  obtained  has  m.  p.  159° 
(deeomp.),  [a]„  4-53-59°  in  water  after  24  hrs.  . 

C.  R.  Harington. 

a-Ketogluconic  acid.  II.  H.  Ohle  and  R. 
Wolter  [with  R.  Wohinz]  (Ber.,  1930,  63,  [/?],  843— 
852 ;  cf.  A.,  1927,  647). — Powdered  sucrose,  suspended 
in  acetone,  is  mixed  with  concentrated  sulphuric  acid 
and  the  mixture  is  agitated  until  homogeneous  at  a 
temperature  not  exceeding  15 — -16°;  the  solution, 
cooled  to  0°,  is  neutralised  by  sodium  hydroxide  and 
the  acetone  is  removed.  The  residue  is  treated  with 
0-05Ar-sulphuric  acid,  whereby  dnsopropylidene- 
glucose  is  transformed  into  a  mixture  of  dextrose  and 
isopropylideneglucose  without  hydrolysing  the  dii.se>- 
propylidenefructo.se.  Oxidation  by  permanganate 
(loc.  cit.)  effects  the  conversion  of  the  last-named 
compound  into  potassium  a-ketodiisopropylidene- 
gluconate,  from  which  a-ketodmopropylidenegluconic 
acid,  m.  p.  99 — 100°,  [a]',?  —49-35°  in  chloroform,  is 
obtained  by  acidification  and  extraction  with  ether. 
The  acid  is  transformed  into  the  following  salts: 
potassium,  sodium,  ammonium  (H-0-5H20),  m.  p. 
204 — 205°  (deeomp.),  and  monohydrated  brucim, 
m.  p.  175°  (deeomp.)  after  softening  at  163°,  [all! 
-36-28°  in  water.  Treatment  of  an  ethereal  solution 
of  the  acid  with  phosphorus  pentachloride  affords  an 
additive  compound  of  the  acid  chloride  and  phosphoryl 
chloride,  which  is  converted  into  methyl  u-kelodiiso- 
propylideneghiconate,  b.  p.  128 — 129°/0-15  mm.,  m.  j>. 
52°,  [a}g  -44-70°  in  chloroform,  [a]g  —54-56°  in 
methyl  alcohol ;  u-kelodiisopropylidenegluconamide, 
m.  p.  98 — 99°,  [a]g  -50-58°  in  chloroform,  a -ketodi- 
isopropylidenegluconmethylamide,  m.  p.  123 — 124°,  and 
o.-ketodi\sopropylidenegluconanilide,  m.  p.  107 — 107-5°, 
[afg  -16-15°  in  chloroform.  The  preparation  of  free 
a-ketogluconic  acid  or  its  lactone  could  not  be 
effected,  whereas  its  salts  are  obtainable  either  from 
free  a-ketodij’sopropylidenegluconic  acid  or  its 
previously  isolated  salts ;  the  sodium  compound, 
anhydrous,  [ajg  — 81-72°  in  water,  and  mono¬ 
hydrate,  and  ammonium  salt,  deeomp.  160 — 161 
when  rapidly  heated,  are  described.  a-Ketogluconic 
acid  undergoes  complex  change  in  the  presence  of 
alkali  hydroxide,  probably  involving  the  formation  of 
structural  isomerides  and  degradation  products,  since 
the  final  optical  activity  of  the  solutions  is  not 
materially  affected  by  neutralisation.  Esterification 
of  the  acid  is  effected  with  unusual  ease.  Methyl 
a-ketogluconale,  m.  p.  173°  (deeomp.),  [a]g  —32-08°  to 
—77-44°  in  water  \tetra-acetate,  b.  p.  199 — 203 W-’ 
mm.  (bath  temperature) :  phenylhydrazone,  m.  p- 1®"  ’ 
[a]g  -124-1°  to  -220°'  to  — 40°],  and  ethyl  ^Mo- 
gluconate,  m.  p.  123 — 124°  after  softening  at  10o">  are 
described.  Sodium  a-ketogluconate  is  converted  by 
acetic  anhydride  in  presence  of  pyridine  into  a.Mo- 
triacetylgluconolactone,  m.  p.  154°,  [a]g  —60-4  m 
chloroform.  H.  WRE>'- 
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Sulphur  analogue  of  glyceric  acid.  (i-Thio- 
glyceric  acid.  C.F.  Koelscii  (J.  Amer.  Chem.  Soc., 
1930,  52,  1105— 1108).— p-Chloro-a-hydroxypro- 
pionic  acid  (ammonium  salt,  m.  p.  141°)  is  prepared  by 
the  oxidation  of  aqueous  glycerol  a-monoehloro- 
liydrin  by  very  slowly  running  a  layer  of  nitric  acid 
into  the  bottom  of  the  vessel  and  allowing  admixture 
to  take  place  by  diffusion.  Interaction  of  the  sodium 
salt  with  sodium  hydrogen  sulphide  or  potassium 
xanthato  does  not  yield  the  (1-thiol  acid.  Ethyl 
ct-hydroxy-$-thiolpropionate,  b.  p.  113 — 115°/19  mm., 
df  1-1779,  nf,  1-4754,  is  obtained  by  the  interaction  of 
ethyl  (3-chloro-a-hydroxypropionate  and  potassium 
hydrogen  sulphide  in  aqueous  alcohol  at  70°. 
x-IIydrozy-fi-thiolpropionic  acid,  a  syrup  (S-2  : A-di- 
nitrophenyl  derivative,  m.  p.  167 — 168°),  is  obtained 
by  hydrolysis  and  purified  by  way  of  its  barium 
salt.  It.  K.  Oalloav. 

Simple  seleninocarboxylic  acids.  H.  J.  Backer 
and  W.  ArAN  Dam  (ltec.  trav.  chirn.,  1930,  49, 
482 — 491;  cf.  this  vol.,  194). — A  series  of  selenino- 
fatty  acids  has  been  prepared  by  the  interaction  of 
potassium  diselenide  and  an  aqueous  solution  of  the 
alkali  salt  of  the  requisite  halogeno-acid  and  oxidation 
of  the  resulting  diselenodicarboxylic  acid  with  nitric 
acid  {d  1-4)  at  40-^45°;  [C02H-CHR-Se-]2+30+ 
H20=2Se02H-CHR-C02H.  Their  dissociation  con¬ 
stants  have  been  measured  and  their  resolution  has 
been  effected.  Thus  from  the  appropriate  halogeno- 
acid  are  obtained  :  a-diselenodiacetie,  m.  p.  97 — 98° 
(Behaghel  and  Rollmann,  this  vol.,  73,  give  m.  p.  101°) 
[quinine  salt  (+4H20),  m.  p.  147°  (decomp.)];  a-di- 
selenodibutyric  (Fredga,  A.,  1929,  1285)  [quinine  s<alt 
(+1-5H20),  m.  p.  128°  (decomp.)];  u-diselenodi- 
valeric,  m.  p.  74°  [ quinine  salt  (+H20),  m.  p.  171° 
(decomp.)]  (from  o.-bromo-n-valeric  acid,  b.  p.  125 — 
127°/16  mm.,  obtained  by  the  action  of  bromine  on 
valeric  acid  in  the  presence  of  phosphoric  oxide) ; 
fdiselenodipropionic,  m.  p.  137 — 138°;  seleninoacctic, 
isolated  as  its  barium  (+2II20)  salt  (crystallographic 
data  by  Terfstra)  [quinine  salt  (+7H.,0),  m.p.  122° 
(decomp.),  +H20,  and  anhydrous];  a-selenino- 
butyric,  isolated  as  its  lead  salt  [barium  salt  (+2H20), 
and  quinine  salt  (+5H20),  m.  p.  112°  (decomp.)]; 
a-seleninovaleric  (Fredga,  loc.  cit.)  [lead,  dihydrated 
barium,  and  quinine,  m.  p.  120°  (decomp.),  salts],  and 
V-seleninopropionic,  m.  p.  109 — 110°  (decomp.),  acid. 
The  values  of  kl  for  a-selenino-acetic,  -propionic, 
-butyric,  -valeric,  and  (3-seleninopropionic  acids  are 

2- 50,  3-36,  2-95,  2-75,  and  0-336  (xlO-3),  and  for  k.2 

3- 74,  3-28,  3-28,  3-30,  and  1-02  (xlO-6),  respectively. 

By  fractional  crystallisation  of  the  appropriate 
quinine  salts  (above)  are  obtained  d-a-seleninobulyric, 
Md  +25°  ( barium  salt,  [j1/]d  +82°),  and  1-a -selenino- 
valeric  acid  [il/]D  -11-5°  ( barium  salt,  [M]0  -12-5°). 
The  rotatory  dispersions  of  these  acids  and  their  barium 
salts  have  been  determined  for  light  of  various  wave¬ 
lengths.  J.  W.  Baker. 

Employment  of  optically  active  acylhydrazines 
ln  the  resolution  of  racemic  aldehydes  and 
ketones.  S.  Sabetay  (Compt.  rend.,  1930,  190, 
1016 — 1018), — When  equivalent  proportions  of 
“•eitronellic  acid  and  hydrazine  are  heated  under 


reflux  di-d-cilronellylhydrazine,  m.  p.  139 — 140°,  is 
obtained.  If,  however,  2  mols.  of  hydrazine  are  used, 
then  mono-d-citronellylhydrazine,  m.  p.  83°,  is  formed. 
These  compounds  are  optically  active,  and  the  con¬ 
densation  seems  to  have  been  effected  Avithout 
raccmisation  of  the  citroncllic  acid.  The  mono- 
hydrazide  will  condense  with  aldehydes,  and  it  is 
suggested  that  by  this  means  racemic  aldehydes  and 
ketones  might  be  resolved.  With  hydratropaldehydc 
in  alcoholic  solution  hydratropaldehydemono-d-citron- 
ellylhydrazone,  m.  p.  69°,  is  produced.  The  aldehyde 
and  the  eitronellyl hydrazine  are  regenerated  by 
treatment  xrith  dilute  acid  or  alkali. 

T.  H.  Morton. 

Preparation  of  acetals.  J.  A.  Nikijavland,  R.  R. 
Vogt,  and  W.  L.  Foohey  (J.  Amer.  Chem.  Soc;.,  1930, 
52,  1018—1024). — Solutions  of  boron  or  silicon 
fluorides  in  alcohols  Avith  mercuric  oxide  catalyse  the 
formation  of  ethylidene  compounds  from  glycols  or 
hydroxy-acids  and  acetylene,  and  are  in  this  respect 
superior  to  sulphuric  acid.  These  solutions  possess 
high  electrical  conductivity,  and  hydrofluoboric  and 
hydrofluosilicic  acids  are  probably  the  active  con¬ 
stituents.  The  compound  BF3,Et20,  b.  p.  123°,  formed 
by  dissolving  boron  trifluoride  in  ether,  may  also  be 
used  as  a  catalyst. 

The  ethylidene  compound  of  ethylene  glycol  is 
obtained  by  mixing  5  g.  of  a  60%  solution  of  boron 
trifluoride  in  methyl  alcohol  with  1  g.  of  mercuric 
oxide,  adding  102  g.  ethylene  glycol,  and  passing 
acetylene.  By  similar  methods  are  prepared  ethyl¬ 
idene  compounds  of  the  following :  trimethylene 
glycol;  pinacol;  methylethylpinacol  (mixture  of 
isomerides),  b.  p.  150 — 180° ;  ethylene  glycol  methyl 
and  ethyl  ethers ;  ethylene  glycol  butyl  ether,  b.  p.  142 — 
146°/14  mm.,  df  0-9072,  «?,'  1-4263;  diethijlene  glycol, 
b.  p.  250°/14  mm. ;  diethylene  glycol  ethyl  ether,  b.  p. 
140 — 145°/14  mm. ;  glycerol  (78%  of  a  (3-  and  22%  of 
ay-acetal);  glyceryl  methyl  ether,  b.  p.  145 — 147°,  df 
1-009S,  nf,  1-4145;  glyceryl  ethyl  ether ,  b.  p.  170 — 
171°;  glyceryl  phenyl  ether,  m.  p.  29°,  b.  p.  142 — 144°; 
ethylene  chlorohydrin ;  trimethylene  chlorohydrin,  b.  p. 
127 — 129°/14 mm. ;  glycerol  chlorohydrin;  glycerol 
monoaceti  n ,  b .  p .  9 1  -5 — 92°/ 1 4  mm . ,  2 00 — 20 1 0  /7 60  m  m . , 
df  1-1110,  nf  1-4323 ;  lactic  acid;  a-hydroxyissobutyric 
acid,  b.p.  147-7 — 150-3°/745  mm.,df  1  -0226,  lif,  1  -4034 ; 
methyl  tartrate,  b.  p.  136-8— 137-2°/16  mm.,  df  1-2306, 
nf  1-4426 ;  ethyl  tartrate,  b.  p.  146-5 — 147-5°/18  mm.,df 
1-1408,  nf,  1-1438;  methyl  hydrogen  malate,  b.  p.  121 — 
122°/15  mm.,  df  1-1975,  «]?  1-4397;  ethyl  hydrogen 
malonate,  b.  p.  125 — 130°/17  mm.,  df  1-1215,  nf 
1-4402:  methyl  citrate,  m.  p.  73°;  mandelic  acid,  b.  p. 
142—144714  mm.,  df  1-1681,  nf  1-4145  ;  benzilic  acid, 
m.  p.  77°,  b.  p.  127-:— 129°/14  mm. ;  and  the  following 
compounds  :  terethylidenebisglyecrol ;  bisethylidene- 
pentacrythrilol,  m.  p.  40°,  b.  p.  113°/14  mm. ;  terethyl- 
idenemannitol ;  bisethylidene  tartrate.  c+-Diphenyl 
glycol  gives  an  unstable  compound,  m.  p.  107 — 115°, 
b.  p.  203 — 206°.  Diethylene  glycol  ethyl  ether  and 
glycerol  dichlorohydrin  give  compounds  of  high  b.  p. 
Glycerol  bromohydrin  and  glyeollie  acid  do  not  react. 
P-Hydroxy-Pff-diphenylpropionic  acid  and  ethyl 
citrate  react,  but  the  products  could  not  be  isolated. 
Ethyl  dextrosecj/c/oacetoacetate  yields  a  compound, 
b.  p.  195°/5 — 6  mm.  R.  K.  Callow. 
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Resinification.  I.  Condensation  of  form¬ 
aldehyde  with  urethane.  M.  Giua  and  G.  Racciu 
(Atti  It.  Accad.  Sci.  Torino,  1929,  64,  300 — 304; 
Chera.  Zentr.,  1930,  i,  40 — 41). — Condensation  of 
aqueous  fonnaldeliyde  with  urethane  in  presence 
of  hydrochloric  acid  affords  methyleneurethane, 
CH2!N,C02Et,  which  when  boiled  with  dilute  acetic 
acid  gives  trimeric  methyleneurethane.  If  the  oily 
reaction  product  is  heated  with  acetic  acid  until  all  of 
the  latter  has  been  removed,  resinous  tetrameric 
methyleneurethane  remains.  A.  A.  Eldridge. 

Catalytic  decomposition  of  formaldehyde 
acetals  by  metallic  oxides.  M.  Cabanac  (Compt. 
rend.,  1930,  190,  881 — 882). — The  decomposition  of 
acetals  in  the  presence  of  thoria  at  400°  has  been 
studied.  The  diethyl  acetal  yields  22%  of  acetalde¬ 
hyde,  13%  of  ethyl  vinyl  ether,  30%  of  alcohol,  8%  of 
water,  and  a  gas  containing  30%  of  ethylene,  42%  of 
hydrogen,  G%  of  carbon  monoxide,  14%  of  carbon 
dioxide,  and  8%  of  methane.  Tho  dimethyl  and 
dipropyl  acetals  decompose  similarly.  Small  quanti¬ 
ties  of  the  corresponding  vinyl  ethers  were  isolated 
from  the  dibutyl,  diisobutyl,  and  diisoamyl  acetals. 
Alumina,  blue  tungstic  oxide,  and  manganous  oxide 
give  similar  results  but  the  yields  are  smaller  and  the 
gaseous  products  different.  A.  I.  Vogel. 

Chloral  compounds.  E.  Fourneau  and  G. 
Florence  (Bull.  Soc.  chim.,  1930,  [iv],  47,  350 — 
356). — In  view  of  the  ready  hydrolysis  of  the  hyp¬ 
notics  previously  obtained  (A.,  1928, 1228)  from  chloral 
and  aminohydroxy-esters,  the  condensation  pro¬ 
ducts  of  chloral  alkoxides  with  acetic  esters  and  of 
chloral  with  hydroxy-acids  and  their  ethyl  esters 
have  been  prepared.  All  the  compounds  obtained 
were  inactive,  even  those  containing  branched  chains, 
such  as  the  derivatives  of  a-liydroxywobutyric  and 
a-hydroxy-a-methylbutyric  acids,  and  the  "narcotic 
action  of  the  compounds  previously  prepared  is 
accordingly  attributed  to  the  presence  of  the  amino- 
group,  which  facilitates  the  liberation  of  chloral  in 
the  system.  The  following  are  described  :  (J(J(i-tri- 
chloro-a-acetoxy-a-propoxyethane,  b.  p.  114 — 116°; 
fi$$-tric}doro-«.-acetoxy-a.-butoxyethane,  b.  p.  129 — 131° 
(yield  78%) ;  {ifip-trichloro-a-acetoxy-a-isobutoxyethane, 
b.  p.  128720  mm.  (yield  72%) ;  $$[i-trichloro-a-acetoxy- 
u - s eo ,-bu toxyetk ane,  b.  p.  126°/20  mm.  (yield  65%), 
fiJsp-trichloro-«.-acetoxy-0L-isoamyloxyethane,  b.  p.  138°/ 
20  mm.  (yield  74%),  and  ?j\i$-trichloro-x-\mvaleroxy- 
a-ethoxyethane,  b.  p.  143°/20  mm.  (yield  41%),  are 
obtained  in  the  yields  indicated  from  the  chloral 
alcoholate  and  acid  chloride  in  ethereal  solution  in 
presence  of  pyridine.  w-Butylchloral  has  m.  p.  49 — 
50°,  b.  p.  129 — 130°;  isobutylchloral,  b.  p.  122°; 
xec.-butylchloral,  b.  p.  120 — 121°,  isoamylchloral, 
m.  p.  56°.  Anhydrous  chloral  and  ethyl  lactate  yield 
a  condensation  product,  CTHn04Cl3,  which  does  not 
crystallise  at  —18°  and  decomposes  on  distillation. 
Ethyl  a-hydroxy-a-ethylbutyrate  yields  a  similar 
product.  Both  these  products  were  toxic  towards 
dogs  and  fish,  although  devoid  of  hypnotic  powers. 
a-Hydroxyisobutyric  acid  and  anhydrous  chloral 
when  heated  in  a  sealed  tube  at  100°  for  6  hrs.  yield 
a-hydroxyisobutyric  chloralide,  CClyCH<70,^>CMca, 


m.  p.  70—71°.  a-Hydroxy-a-methylbutyric  chloralide, 
similarly  prepared,  has  m.  p.  74 — 75°. 

It.  Briuiitman. 

Heats  of  formation  of  the  alcoholates  of  chloral. 
S.  Ciieciiik  (J.  Amer.  Pliarm.  Assoc.,  1930, 19,  320 — 
325). — The  heats  of  formation  of  the  additive  com¬ 
pounds  of  chloral  and  sixteen  aliphatic  alcohols  have 
been  determined  but  no  generalisations  are  possible 
from  the  results.  Additive  compounds  of  chloral 
with  the  following  alcohols  are  described  :  sec.-propyl, 
m.  p.  49°,  n-butyl,  m.  p.  58-5°,  isobutyl,  liquid,  sec.- 
butyl,  liquid,  tert. -butyl,  m.  p.  52°,  w-amyl,  liquid, 
isoamyl,  m.  p.  55°,  terf.-amvl,  m.  p.  68°,  m-hexyl, 
liquid,  also  with  methyl-n-propylcarbinol,  liquid,  and 
diethylcarbinol,  liquid.  E.  H.  Skarples. 

[Preparation  of]  bromoacetone.  P.  A.  Levene 
(Organic  Syntheses,  1930, -10,  12 — 13). 

[Preparation  of]  acetol.  P.  A.  Levene  and  A. 
Walti  (Organic  Syntheses,  1930,  10,  1 — 2). 

Hydroxyketones  and  carbohydrate  structure. 
W.  H.  Linnell  and  B.  W.  Melhuisii  (Quart.  J. 
Pharm.,  1930,  3,  40 — 51). — The  properties  of  8-keto- 
w-amyl  alcohol  and  e-keto-n-hexyl  alcohol  (cf.  Lipp, 
A.,  1889,  843)  have  been  compared  with  those  of  the 
y-  and  normal  aldose  sugars.  The  alcohols  reduce 
Fehling’s  and  ammoniacal  silver  solutions  and  are 
converted  by  1%  methyl-alcoholic  hydrogen  chloride 
in  48  hrs.  into  the  cyclic  ethers,  2-methoxy-2-methyl- 
tetrahydrofuran,  b‘.  p.  115—117°,  and  2-methoxy-2- 
melhyltetrahydropyran,  b.  p.  116 — 117°,  respectively. 
These  are  stable  to  hydrolysis  by  AMiydrochloric  acid 
and  to  oxidation  by  permanganate.  Attempts  to 
separate  optically  active,  forms  from  them  by  partial 
hydrolysis  with  emulsin  or  maltase  were  unsuccessful. 
E-Keto-n-hexyl  alcohol  is  more  readily  dehydrated 
to  the  cyclic  anhydride  than  is  the  lower  homologue. 

H.  E.  F.  Notton. 

[Preparation  of]  dimethylglyoxime.  W.  L. 
Semon  and  V.  R.  Damerell  (Organic  Syntheses, 
1930, 10,  22—27). 

Pentose  and  uronic  acid  content  of  orange 
albedo,  and  an  arabinogalacturonic  acid  derived 
from  orange  pectin.  J.  R.  Bowman  and  R.  B. 
McKinnis  (J.  Amer.  Chem.  Soc.,  1930,  52,  1209— 
1215). — A  method  has  been  devised  for  determining 
simultaneously  the  furfuraldehyde  and  carbon  dioxide 
formed  by  boiling  material  with  dilute  hydrochloric 
acid.  Extraction  of  orange  albedo  by  alcohol  yields 
no  pentoses,  and  the  residue  yields  twice  the  ratio 
of  furfuraldehyde  to  carbon  dioxide  obtainable 
from  digalacturonic  acid;  it  is,  therefore,  concluded 
that  it  contains  an  equal  proportion  of  combined 
pentose  and  uronic  acid.  An  arabinogalacturonic  acid 
has  been  prepared  from  the  albedo  by  extraction 
with  dilute  sodium  hydroxide  and  subsequent  alternate 
precipitation  with  acid  and  dissolution  in  alkali.  R 
yields  the  same  ratio  of  furfuraldehyde  to  cafbon 
dioxide  as  the  albedo.  Hydrolysis  by  2%  sulphur10 
acid  leaves  the  galacturonic  acid  unattacked,  and  it 
can  be  separated  and  identified ;  the  pentose  is  partly 
attacked,  but  arabinose  can  be  separated  and  char¬ 
acterised  as  the  phenylhydrazone.  Arabinogalact¬ 
uronic  acid  or  a  polymeridc  is  probably  the  nuclear 
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unit  of  orange  albedo  pectin.  Apple  pectin,  on  the 
other  hand,  contains  digalacturonic  acid  (McKinnis, 
A.,  1928,  1016).  It  is  suggested  that  in  nature  a 
transition  takes  place  from  digalacturonic  acid  to 
arabinogalacturonio  acid  and  finally,  perhaps,  to 
arabinose.  It  is  possible  that  some  pectins  contain 
both  uronic  acids  in  varying  proportions,  and  that 
this  is  the  cause  of  the  confusion  which  exists  concern¬ 
ing  their  constitution.  It.  K.  Callow. 

Derivatives  of  lyxofuranose.  H.  G.  Bott,  E.  L. 
Hirst,  and  J.  A.  B.  Smith  (J.C.S.,  1930,  60S — 669). — 
Lyxose,  on  treatment  with  cold  1  %  methyl-alcoholic 
hydrogen  chloride  at  20°  for  10  lira.,  gave  a  syrup 
containing  methyl-lyxofuranoside,  methyl-lyxopyran- 
oside,  and  free  lyxose ;  when  this  reaction  was 
stopped  at  the  point  of  maximum  specific  rotation 
the  product  consisted  mainly  of  the  former,  but  at 
equilibrium  the  solution  contained  mainly  the  latter. 
Hethylation  of  the  mixture  (lyxoso  15%,  methyl- 
lyxopyranoside  10%,  and  methyl-lyxofuranoside 
75%)  with  methyl  sulphate  and  alkali  completed  by 
Purdie’s  reagents  gave  a  mixture  of  Irimelhylmelhyl- 
lyxofuranoside  (90%)  with  trimethylmethyl-lyxo- 
pyranoside  (10%)  from  which  by  heating  with  Nj  15- 
hydrochloric  acid,  trimethyl-lyxofuranose,  b.  p.  about 
9o°/0-04  mm,  n\]  1-4580,  [oc]'f?  +39°  in  water,  was 
obtained. 

Slow  distillation  of  trimethyl-lyxofuranose  caused 
some  decomposition  with  formation  of  a  hexamethyl- 
iipenlose,  b.  p.  about  160°/0-05  mm.,  m.  p.  77°, 

Mi!  +H4°. 

Bromination  of  an  aqueous  solution  of  trimethyl- 
lyxofuranose  at  35 — 40°  led  to  trimcthyl-y-lyxono- 
lactone,  m.  p.  37 — 40°  (also  obtained  by  methylation 
of  lyxonolactone  with  Purdie’s  reagents). 

Oxidation  at  90°  of  trimethylmethyl-lyxofuranoside 
vith  nitric  acid  (d  1-42)  yielded  methyl  meso-di- 
fflethoxysuccinate,  m.  p.  68°. 

The  mixture  (methyl-lyxofuranoside  and  -lyxo- 
pyranoside  and  lyxose)  when  six  times  methylated 
rith  silver  oxide  and  methyl  iodide  gave,  along  with 
the  chief  product,  trimethvlmethvl-lyxoside,  a  methyl 
ester,  C4H5Oa(OMe)a-COaMe,  m.'p.  127— 128°,  [a]j? 
+175°  in  water. 

Lyxose,  contrary  to  previous  statements  made' in 
the  literature,  falls  into  line  with  the  other  aldoses 
and  ketoses  examined  in  giving  a  series  of  normal 
derivatives  which  are  pyranose  in  type  and  a  series 
of  more  labile  y-derivatives  which  have  the  furanose 
structure.  R.  J.  W.  Le  F£:vre. 

Relations  between  rotatory  power  and 
structure  in  the  sugar  group.  XXV.  Ring 
structures  of  various  monosaccharides.  XXVI. 
Rmg  structures  of  various  compound  sugars. 
C.  S.  Hudson  (J.  Amer.  Cliem.  Soc.,  1930,  52,  1680— 
1700,  1707—1718;  cf.  A.,  1926,  714).— XXV.  The 
measurements  of  Brauns  (A.,  1923,  i,  441 ;  1927,  93) 
°n  the  halogenoacetyl  derivatives  of  eellobiose  and 
4-glucosidomannose,  taken  in  conjunction  with  the 

IProof  that  normal  tetramethylglueose  and  normal 
tetramethvlmannose  are  true  epimerides  (Wolfrom 
afid  Lewis,  A.,  1928,  509),  disprove  Haworth’s  assump¬ 
tion  that  ring  change  does  not  occur  during  methyl- 
ation.  Using  the  evidence  available  in  the  literature. 


the  ring  structures  of  various  monosaccharides  are 
disclosed  through  the  application  of  the  rules  of  optical 
superposition  and  isorotation. 

XXVI.  Application  of  the  isorotation  rules  to 
compound  sugars  (in  conjunction  with  published  data 
regarding  their  structure)  has  resulted  in  new  con¬ 
stitutions  being  assigned  to  maltose,  melibiose, 
sucrose,  gentianose,  and  raffinose.  H.  Burton. 

Precipitation  of  sugars  and  polyhydroxy-com¬ 
pounds  as  cuprobarium  complex  compounds. 
P.  Fleury  and  P.  Ambert  (Bull.  Soc.  chirn.,  1930, 
[iv],  47,  420 — 435). — A  more  detailed  account  of 
work  already  published  (this  vol.,  196). 

Sugar  oxidations  and  decompositions.  VIII. 
Formation  of  lactic  acid  from  sugars  and  related 
materials.  K.  Bernhauer  and  H.  Wolf  (Bio- 
chem.  Z.,  1930,  219,  232 — 240). — By  the  action  of 
calcium  hydroxide  on  various  sugars  under  pressure, 
only  sucrose  gives  a  high  yield  of  lactic  acid,  whereas 
invert-sugar,  dextrose,  laevulose,  galactose,  maltose, 
and  lactose  give  only  two  fifths  of  the  yield  with 
sucroso.  Similarly  y-methylglucoside  yields  2-5  times 
as  much  lactic  acid  as  the  a-  or  the  p-glucoside.  The 
formation  of  lactic  acid  from  dihydroxyacetone, 
methylglyoxal,  and  isosaccharic  acid  was  also  investig¬ 
ated.  P.  W.  Clutterbuck. 

Sugar  activation  by  alkali.  I.  Formation  of 
lactic  and  saccharic  acids.  P.  A.  Shaffer  and 
T.  E.  Friedemann  (J.  Biol.  Chem.,  1930,  86,  345 — 
374). — Various  sugars  were  kept  in  alkaline  solution 
at  37 — 40°  for  2  months  or  until  the  reducing  value 
had  reached  a  minimum.  Provided  that  excess  of 
total  alkali  were  present  the  total  acid  produced  was 
independent  of  the  alkalinity.  The  amounts  of  total 
acid  from  dextrose,  lcovulose,  and  mannose  (1  mol.) 
and  from  dihydroxyacetone  and  glyceraldehyde 
(2  mols.)  were  approximately  the  same,  whilst  that 
from  galactose  and  pentoses  was  less.  The  proportion 
of  the  total  acid  represented  by  lactic  acid  was,  at 
equal  alkalinity,  the  same  for  dextrose,  ltevulose,  and 
mannose,  and  considerably  less  for  galactose;  this 
proportion  was,  however,  raised  by  increase  in 
alkalinity,  and  lowered  by  rise  in  temperature  or 
increase  in  concentration  of  sugar.  At  low  alkalinities 
1  mol.  of  dextrose  yields  more  lactic  acid  than  2  mols. 
of  triose,  but  at  high  alkalinity  the  conversion  of  triose 
into  lactic  acid  is  almost  quantitative.  The  yield  of 
lactic  acid  is  associated  with  the  proportion  of  the 
sugar  which  is  present  in  the  ionised  condition,  the 
action  of  alkali  being  therefore  in  the  first  instance 
salt  formation.  C.  R.  Harington. 

Sugars  containing  nitrogen.  I.  Azido-deriv- 
atives  of  dextrose.  A.  Bertho  [with  H.  Nussel] 
(Ber.,  1930,  63,  [13],  836 — 843). — fi-Azidoaceloglueose, 
m.  p.  129°  (decomp.),  [a]1,]  -33-0°  in  chloroform,  [ajj? 
— 41-7°  in  methyl  alcohol,  is  obtained  by  long  pre¬ 
servation  of  mixtures  of  acetobromoglucose  and 
technical  sodium  azide  at  30 — 40°  or,  preferably, 
from  the  components  in  boiling  acetonitrile.  Re¬ 
moval  of  the  acetyl  groups  by  methyl-alcoholic 
ammonia  leads  to  the  non-crystalline  [3- azidoglucoee . 
Similarly,  a-1  :  6-dibromoacetoglucose  and  sodium 
azide  in  ethyl  alcohol  or  acetonitrile  afford  fi-G-bromo- 
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1  -azidoacetoglucose,  m.  p.  137 — 138°  (decomp.),  [a]'g 
— 15-2°  in  chloroform ;  prolongation  of  the  reaction 
causes  the  production  of  mixed  crystals  of  this  com¬ 
pound  with  1  :  6-diazidoacetoglucose.  Replacement 
of  tho  6-bromine  atom  in  triacetylmethylglucoside 
6-bromohydrin  or  p-methylglueoside  6-bromohydrin 
by  the  azido-group  could  not  be  effected  by  sodium 
azide  or  tho  corresponding  acid. 

The  applicability  of  Hudson’s  rules  to  these  com¬ 
pounds  is  discussed.  H.  Wren. 

Structure  of  methylated  sugars.  II.  C.  H. 
WinTNAii  and  J.  E.  Mii.bery  (J.  Amer.  Cliem.  Soc., 
1930,  52,  1G27— 1033  ;  cf.  this  vol.,  69).— Methylation 
of  mannose  with  methyl  sulphate  and  sodium  hydr¬ 
oxide  solution  at  30°  and  pn  7-0 — S-5  gives  a  product 
which  is  probably  a  trimethyl-y-methylmannoside. 
Similar  treatment  at  35°  affords  a  product  which  is 
a  mixture  of  methylated  compounds  and  has  no 
y-propertics.  Stable  and  unstable  forms  of  sugars 
show  a  large  difference  in  their  behaviour  towards 
potassium  permanganate  in  an  acid  phosphate  buffer 
(cf.  Kuhn  and  Wagner-Jauregg,  A.,  1925,  i,  1241); 
the  unstable  forms  are  oxidised  much  more  rapidly. 

H.  Burton. 

Crystalline  a-methylmannofuranoside  (y- 
methylmannoside).  I.  W.  N.  Haworth  .  and 
C.  R.  Porter  (J.C.S.,  1930,  649 — 651). — Methylation 
of  mannose  dicarbonate  (mannofuranose  dicarbonate) 
with  either  diazomethane  or  methyl  iodide  and  silver 
oxide  yielded  crystalline  methylmannofuranoside  di¬ 
carbonate ,  m.  p.  172 — 173°  (decomp.),  [a]2#,  +98°  in 
acetone,  from  which,  by  warming  in  acetone  solution 
with  barium  hvdroxide,  a-methylmannofuranoside, 
m.  p.  118—119°,  [a]jj  +113°  in  water,  [ajg  +117°  in 
methyl  alcohol,  was  obtained.  It  underwent  hydro¬ 
lysis  with  much  greater  rapidity  than  normal  a-methyl- 
mannopyranoside,  although  it  was  slightly  more 
stable  towards  0-01  lY-hydrochloric  acid  than  the 
corresponding  glucof u ranoside. 

R.  J.  W.  Le  FiwRE. 

Crystalline  a-methylmannofuranoside  (y- 
methylmannoside).  II.  W.  N.  Haworth,  E.  L. 
Hirst,  and  J.  I.  Webb  (J.C.S.,  1930,  651—658).— 
By  the  direct  condensation  of  mannose  with  methyl 
alcohol  in  the  presence  of  1%  hydrogen  chloride  at 
20°  yields  of  about  30%  of  a-methylmannofuranoside 
were  obtained.  It  was  hydrolysed  completely  to 
mannose  when  heated  at  100°  for  2  hrs.  with  0-01A7- 
hydrochloric  acid,  the  velocity  coefficient  being  k  = 
0  015  (min.  and  decimal  logs.) ;  it  was  stable  in  the 
presence  of  15%  aqueous  sodium  hydroxide  for  90 
min.  at  60° ;  bv  acetylation  (acetic  anhydride  and 
pyridine)  it  yielded  telra-ocetyl-a-methylmannofuran- 
oside,  m.  p.  63°,  [a]',?  +107°  in  chloroform  ;  treatment 
of  its  acetone  solution  with  methyl  sulphate  and 
aqueous  sodium  hydroxide  gave  leiramethyl-a-methyl- 
furanoside,  m.  p.  24°,  b.  p.  120°/0-23  mm.,  [«]g 
+98-6°  in  water,  which  was  very  slightly  more  stable 
than  the  initial  unmethylated  mannoside  and  when 
heated  at  100°  for  8  hrs.  with  O-OlAMiydrochloric 
acid,  was  transformed  into  tetramethylmannofuranose, 
b.  p.  124°/0-l  mm.,  n’g  1-4532,  [a%  +39°  in  water 
changing  to  [ajg  +43°  after  10  min.  The  last- 
named  compound  condensed  readily  with  cold  methyl 


alcohol  containing  0-25%  of  hydrogen  chloride  with 
formation  of  the  equilibrium  mixture  of  the  a- 
and  p-forms  of  tetramethylmethylmannofuranoside. 
Oxidation  of  tetramethylmannofuranose  with  bromine 
water  gave  crystalline  tetramethyl-y-mannonolactone, 
thus  proving  the  presence  of  a  5-membered  ring  in 
the  new  a-methylmannofuranoside.  The  work  of 
Irvine  and  Burt  (A.,  1924,  i,  944)  on  the  isolation  of  a 
liquid  y-methylmannoside  is  criticised  adversely. 

Acetylation  of  the  syrup  obtained  when  the  mother- 
liquors  from  the  crystallisation  of  a-methylmanno¬ 
furanoside  were  evaporated  under  diminished  pres¬ 
sure  afforded  tetra-acetyl-P-methylmannopyranoside, 
m.  p.  156°,  along  with  ( ?)  tetra-acetyl-p-methyl- 
mannofuranoside.  R.  J.  W.  Le  Fevrm. 

Unsaturated  derivatives  of  gentiobiose  and 
cellobiose.  B.  Helfericii,  E.  Bohn,  and  S.  Wink¬ 
ler  (Ber.,  1930,  63,  [B\,  989— 998).— p-Hepta- 
acetylgentiobiose  6'-bromohydrin  is  prepared  in  52% 
yield  by  shaking  acetodibromoglucose  with  tetra- 
acetylglucose  in  chloroform  with  silver  carbonate  in 
presence  of  finely-divided  calcium  chloride  and  a  little 
iodine.  It  is  transformed  by  sodium  iodide  in  acetone 
at  100°  into  p -hepla-acetylgentiobiose  Q'-iodohydrin, 
m.  p.  250 — 252°  (decomp.),  [a]ff  -3-6°  in  pyridine. 
With  silver  fluoride  in  pyridine  the  6'-bromohydrin 
into  p-hepta-acetylgentiobioseen  C26H34017,  m.  p. 
(indef.)  139 — 143°,  [a]1,;  —9-1°  in  chloroform,  hydro¬ 
lysed  by  Zempldn’s  method  to  gentiobioseen,  m.  p. 
175°  (corr.),  [a]j?  +2-1°  to  [a])?5  -18-7°  in  water. 

P-Methylcellobioside  and  triphenylmethyl  chloride 
in  pyridine  at  100°  yield  6  :  6' -ditriphenylmethyl- 
fi-methylcellob ios ide ,  [a]lr|  -12-1°  in  chloroform,  con¬ 
verted  by  acetic  anhydride  in  cold  pyridine  into 
2  :  3  : 4  :  2' :  Z'-penta-acetyl-  6:6'-  ditriphenylmethyl  •  p- 
methylcellobioside,  [ajg  +19-0°  in  chloroform; 
2  :  3  :  4  :  2' :  3'-penta-acetyl-$-methylcellobioside  has 
m.  p.  (indef.)  191 — 196°,  [a]??  —37-9°  in  chloroform. 
6  :  6'  -  Di  -  p  -  toluenesulphonyl  -  2  :  3  :  4  :  2' :  S’-  penta- 
acetyl-$-methylcellobioside,  m.  p.  160 — 162°  (corr.), 
[a]1,?  -2-9°  in  chloroform,  is  converted  by  sodium 
iodide  in  acetone  at  100°into  6:6'-df-!orfo-2:3:4:2':3'- 
penta-acetyl-fi-methylcellobioside,  m.  p.  216 — 219°,  [a]if 
—7-4°  in  chloroform,  transformed  by  silver  fluoride  in 
pyridine  into  2  :  3  :  4  :  2'  :  3' -penta-acetyl-$-methyl- 
cellobiosedienide,  m.  p.  99 — 102°  (corr.),  [a];)  —90-4° 
in  chloroform ;  the  compound  combines  immediately 
with  bromine,  but  does  not  reduce  Fehling’s  solution 
until  it  has  been  hydrolysed  by  dilute  acid. 

H.  Wren. 

Constitution  of  trehalose.  H.  Bredereck  (Ber., 
1930,  63,  [2?],  959 — 965). — Anhydrous  trehalose  is 
converted  by  triphenylmethyl  chloride  in  anhydrous 
pyridine  into  6  :  6' -ditriphenylmethyltrehalose,  m.  p- 
278 — 2S1°  (corr.),  [a]JJ  +62-8°  in  pyridine  (also 
+2-5EtOH),  transformed  by  acetic  anhydride  in 

pyridine  into  hexa-acetylditriphenylmethyltrehalose, 

m.  p.  245 — 247°  (corr.),  [a]1,?  +115-7°  in  chloroform- 
Hydrolysis  of  the  last-named  compound  by  hydrogen 
bromide  in  glacial  acetic  acid  gives  2  :  3  :  4  :  2' '  %'•  \’0 
hexa-acetyllrehalose,  m.  p.  93 — 96°  (corr.),  [a]1,? 

in  chloroform,  and  an  apparently  crystalline-isomeric 

form,  m.  p.  118—121°  (corr.),  [afg  +155-6°  in  chloro¬ 
form  ;  from  the  hexa-acetate  the  octa-acetate,  iu.  p- 
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100 — 102°(corr.),ispreparedand  the  ditriplicnylmethyl 
compound  may  be  regenerated.  6  :  6' -Di-p-toluene- 
mlphonylliexa-acetyltrehalose,  m.  p.  170 — 172°  (corr.), 
[ajfj  +136-1°  in  cliloroform,  is  converted  by  sodium 
iodide  in  acetone  at  130°  into  hcxa-acelyltrehalose 
0:6 ' -di-iodohydrin,  m.  p.  191 — 193°  (corr.),  [a]!?'6 
+92-3°  in  chloroform,  which  with  silver  fluoride  in 
pyridine  gives  hexa-ac.etyltrehalosediene,  m.  p.  205 — 207° 
(corr.),  [a]’o  +107-5°  in  chloroform.  Hydrolysis  of 
the  last-named  compound  by  Zemplcn’s  method  gives 
the  non-crystalline  trehalosediene  which  does  not 
reduce  boiling  Eehling’s  solution;  it  is  readily 
hydrolysed  by  cold  dilute  acids  to  tsorhamnonose, 
identified  as  the  di-p-nitrophenylhydrazone.  The 
production  of  a  ditriphenylmcthyltrehalosc  estab¬ 
lishes  the  presence  of  two  terminal  hydroxyl  groups 
in  the  sugar  and  the  absence  of  reducing  power  in 
trehalosediene  proves  the  presence  of  pyran  rings. 

H.  Wren. 

Melibiose.  P.  A.  Levene  and  E.  Jorpks  (J. 
Biol.  Chem.,  1930,  86,  403 — 415). — Acetobromo- 
melibiose  gave,  with  zinc  dust  and  acetic  acid,  melibial 
hem-acetate,  m.  p.  113°,  [a]'j>  +87-0°  in  chloroform, 
which  was  deacetylated  with  methyl-alcoholic  am¬ 
monia  to  give  melibial,  [a]t>  +142-3°  in  water;  this 
compound  gave  a  positive  pine  splinter  reaction.  With 
methyl  alcohol  and  silver  carbonate,  aeetobromo- 
melibiose  yielded  $-methylmelibioside  hepta-acetale, 
m.  p.  .150°,  [«Jj?  +90-5°  in  chloroform,  which  was 
deacetylated  with  barium  hydroxide  to  give  $-melhyl- 
mlibioside,  [ocjfj  +75-0°  in  water;  a  second  methyl- 
melibioside,  [ajj?  +107-0°  in  water,  was  obtained  by 
treatment  of  melibiose  with  mcthyl-alcoholic  hydrogen 
chloride ;  the  respective  rates  of  hydrolysis  indicated 
that  the  former  glucoside  had  the  1  :  5-  and  the  latter 
the  1  : 4-ring  structure.  The  previous  failure  of 
levene  and  Wintersteiner  (A.,  1927,  1171)  to  observe 
1 : 4-lactone  formation  with  melibionic  acid  was  duo 
to  the  slowness  of  the  reaction.  The  results  confirm 
the  theory  that  melibiose  is  6-a-galactosidoglucose. 

C.  R.  Harington. 

Non-tannin  materials  from  Badan  ( Saxifraga 
Massif olia).  II.  Arbutin.  A.  E.  Tsohitschi- 
babin,  A.  V.  Kirsanov,  and  M.  G.  Rudenko 
(Annalen,  1930,  479,  303 — 306). — Extraction  of  the 
dried  leaves  of  S.  crassifolia  with  boiling  water  and 
concentration  of  the  filtered,  aqueous  extract  at 
20  mm.  affords  the  glucoside  arbutin,  purified  by 
crystallisation  from  ethyl  acetate,  in  12%  yield.  This 
substance  is  identical  with  the  second  crystalline 
product,  isolated  in  quantity  too  small  for  investig¬ 
ation,  from  the  roots  of  the  same  plant  (A.,  1929,  574). 
ft  is  not  accompanied  by  methylarbutin. 

J.  W.  Baker. 

Digitalis  glucosides.  IV.  Correlation  of 
gitoxigenin  with  digitoxigenin.  W.  A.  Jacobs 
andE.  L,  Gustos  (J.  Biol.  Chem.,  1930, 86, 199—216). 
— WoGitoxigenin,  with  hydrochloric  acid  at  0°,  gave 
chlorohogitoxigcn in ,  C^H^C^d,  m.  p.  167°;  at  20°  it 
yielded  anhydroisogiloxigenin,  C+H^O,,,  m.  p.  212°. 
’Mpitoxigenic  acid  gave,  with  hydrochloric  acid  at 
-0°,  chloroisogiloxigenic  acid,  C^H^OjCl,  m.  p.  255°, 
la>0  —101°  in  95%  alcohol  ( methyl  ester,  m.  p. 
laP  ).  which  was  converted  by  dilute  ammonia  into 
y-'sogitoxiyenic  acid,  m.  p.  260°,  [a?!]  -27°  in  95% 


alcohol  (compare  isomerisation  of  a-isostrophanthic 
acid,  A.,  1927,  1194),  and  with  alcoholic  sodium 
hydroxide  into  anhydro-y-isogiloxigenic  acid,  CogHgjOg, 
m.  p.  210°,  [a]?)  +61°  in  95%  alcohol  (cf.  A.,  1929, 
798)  (methyl  ester,  m.  p.  151°).  The  latter  ester 
absorbed  2  mols.  of  hydrogen  to  give  y-digiloxanol- 
diacid  monomethyl  ester,  C21H380  5,  m.  p.  191 — 192°, 
which  was  readily  hydrolysed  to  the  diacid,  C+H-^Og, 
m.  p.  207°,  [a]™  +5-0°  in  95%  alcohol ;  this  gave  a 
methyl  ester,  m.  p.  156 — 157°,  [a]'”  +6-5°  in  chloro¬ 
form,  which,  with  sodium  hydroxide,  yielded  the  more 
stable  monomethyl  ester,  in.  p.  21S°.  The  hydrogen¬ 
ation  of  methyl  anhydro-y-isogitoxigenate  must 
therefore  have  involved  simultaneous  saturation  of  a 
double  linking  and  opening  of  a  lactone  ring  to  form 
the  corresponding  deoxy-acid.  Methyl  iso digitoxigen- 
afe,in.p.  174°, could  not  be  hydrogenated ;  y-iaodigiloxi- 
genic  acid,  C^H^C+HjO,  m.  p.  118°,  [ajg  +60°  in 
95%  alcohol  (methyl  ester,  m.  p.  168°),  was  obtained 
from  isodigitoxigcnic  acid  with  hydrochloric  acid,  and 
yielded,  when  heated  with  acetic  anhydride  and  acetyl 
chloride,  the  acetate  of  digiloxenol  diacid  anhydride, 
in.  p.  182 — 184°;  this,  with  methyl- 
alcoholic  hydrogen  chloride,  gave  the  monomethyl 
ester,  C26H3g06,  in.  p.  89°,  which  was  hydrogenated  to 
the  acetate  of  y-digitoxanol  diacid  monomethyl  ester, 
C26H40O6,  m.  p.  80°  and  182°,  [a]g  +4°  in  methyl 
alcohol.  The  acid  obtained  by  hydrolysis  of  the  latter 
compound  with  methyl-alcoholic  sodium  hydroxide 
was  identified  directly  and  through  its  methyl  esters 
with  the  y-digitoxanoldiacid  derived,  as  described 
above,  from  y-isogitoxigonic  acid.  It  follows  that 
gitoxigenin  is  a  hydroxy-derivative  of  digitoxigenin. 

C.  R.  Harington. 

Cellulose  chemistry.  W.  Weltzien  (Kolloid-Z., 
1930,  51,  172 — 176). — Previously  published  work  on 
cellulose  is  discussed  from  the  point  of  view  of 
“  corrosion,”  by  which  is  understood  the  dissolution 
or  chemical  attack  of  cellulose  in  presence  of  small 
quantities  of  impurities.  Substantive  dyeing  is  also 
discussed.  E.  S.  Hedges. 

Acetolysis  of  cellulose  and  isolation  of  two 
crystalline  forms  of  glucose  penta-acetate.  C.  S. 
Webber,  C.  J.  Staud,  and  H.  LeB.  Gray  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  1542 — 1547). — Treatment  of 
cellulose  (unsized  rag  paper)  with  acetic  anhydride  and 
sulphuric  acid  at  109°  and  addition  of  the  product  to 
dilute  sodium  hydroxide  solution  gives  a  precipitate 
of  cellobiose  octa-acetate  and  glucose  penta-acetate, 
separable  by  crystallising  the  former  ester  from 
alcohol.  The  residue  from  the  chloroform  extract  of 
the  aqueous  filtrato  deposits  a  new  crystalline  form 
(plates)  of  a-glucose  penta-acetate  in  addition  to  the 
usual  variety  (needles).  H.  Burton. 

Action  of  sodium  hydroxide  on  cellulose.  J.  S. 
Rumbold  (J.  Amer.  Chem.  Soc.,  1930,  52,  1013 — 
1018). — -The  absorption  of  sodium  hydroxide  from 
aqueous  solution  (2 — 8%)  by  cotton  has  been  shown 
to  take  place  very  rapidly,  and  then  to  change  only 
slightly  over  a  period  of  2  or  3  days.  Previous  treat¬ 
ment  of  the  cotton  with  sodium  hydroxide  solutions  of 
concentration  greater  than  5%  increases  its  power  of 
absorption.  The  maximum  effect  is  produced  by 
concentrations  of  20%  and  over.  The  absorption 
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curves  indicate  that  in  4 — 5%  solutions  the  com¬ 
pounds  l2C6H10O5,NaOH  and  6C6H10O5,NaOH  are 
formed  from  native  and  mercerised  cotton,  respect¬ 
ively.  R.  K.  Callow. 

Optical  rotation  of  cellulosic  materials.  I. 
Optical  rotation  of  soluble  cellulose  in  alkali. 
T.  F.  Murray,  jun.,  C.  J.  Staud,  and  H.  LeB.  Gray 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1508 — 1519). — 
Treatment  of  “  Eastman  filtration  cotton  ”  with 
3Ar-phosplioric,  -sulphuric,  and  -hydrochloric  acids 
for  24  and  48  hrs.  at  54°  gives  extracts  which  are 
dextrorotatory  (probably  due  to  dextrose  formation), 
except  for  phosphoric  acid  (inactive).  The  product 
from  the  hydrochloric  acid  treatment  is  highly 
degraded,  The  resulting  hydrocelluloses,  when  ex¬ 
tracted  with  17-5%  sodium  hydroxide  solution  at  the 
ordinary  temperature,  give  laovorotatory  solutions 
containing  about  3,  6 — 10,  and  34 — 48%,  respectively 
(for  the  above  order  of  the  acids),  of  extracted 
material.  Oxidation  of  the  celluloso  with  .potassium 
dichromate  (available  oxygen=0-5  and  2  atoms  per 
CgH10O5  unit)  in  .^-phosphoric  acid  at  23 — 25°  and 
54°  causes  a  loss  in  weight  of  less  than  0-4%.  With 
potassium  permanganate  under  similar  conditions  the 
loss  varies  from  0-56  to  25-4  %.  The  oxidised  celluloses 
also  give  kevorotatory  alkaline  extracts ;  the  specific 
rotations  of  these  increase  to  a  maximum  and  then 
diminish,  and  are  higher  with  more  drastic  oxidation. 
Photomicrographs  showing  degradation  of  the 
variously  treated  fibres  arc  given.  H.  Burton. 

A'-Ray  investigations  of  cellulose  derivatives. 
VI.  Lattice  changes  of  nitrocellulose.  C. 
Trogus,  K.  Hess,  and  J.  R.  Katz  (Z.  pliysikal.  Clicm., 
1930,  B,  7,  17 — 24). — When  cellulose  nitrate  in  the 
fibrous  state  is  allowed  to  swell  in  organic  liquids, 
it  undergoes  a  reversible  change  of  lattice  structure 
which  is  much  more  extensive  than  that -of  cellulose 
triacetate  (cf.  following  abstract,  and  A.,  1929,  1222). 
Mixtures  of  cyclohexanone  and  methyl  alcohol  arc 
especially  suitable  for  the  purpose.  The  character  of 
the  change  depends,  not  only  on  the  solvent,  but  also 
on  the  degree  of  nitration  of  the  cellulose  and  on  the 
previous  treatment  of  the  original  cellulose.  It  is 
probable  that  new  chemical  compounds  of  the  nature 
of  co-ordination  compounds  (cf.  this  vol.,  21)  may  be 
formed.  In  the  cycZohexanone-mcthyl  alcohol  mix¬ 
tures  it  is  the  cycZohexanone  and  not  the  alcohol  which 
is  active,  and  other  ketones,  including  camphor,  are 
found  to  have  a  similar  influence.  The  subject  is  of 
importance  in  connexion  with  celluloid  and  cellulose 
lacquers.  M.  S.  Burr. 

AT-Ray  investigations  of  cellulose  derivatives. 
V.  Connexion  between  cellulose  triacetates  I 
and  II  and  the  reversion  of  cellulose.  K.  Hess, 
C.  Trogus,  W.  Osswald,  and  K.  Dziengel  (Z. 
physikal.  Chem.,  1930,  B,  7,  1 — 16). — If  either  the 
fibrous  cellulose  triacetate  I  or  the  crystalline  tri¬ 
acetate  II  (cf.  A.,  1929,  1222)  is  dissolved  in  pyridine 
and  the  solution  evaporated  at  different  temperatures, 
the  products' give  identical  A -ray  diagrams  between 
approximately  35°  and  75°.  This  behaviour  is  also 
observed  with  other  solvents,  but  the  temperatures 
vary.  The  transformation  of  triacetate  I  into 
triacetate  II  is  therefore  reversible  and  is  characterised 


by  an  equilibrium  which  depends  on  temperature  and 
solvent.  By  the  acetylation  of  ramie  fibres,  whether 
mercerised  or  not,  fibrous  bundles  of  either  triacetate, 
or  mixtures  of  both,  can  be  obtained,  the  nature  of  the 
product  depending  on  the  temperature  of  acetylation, 
triacetate  I  preponderating  at  low  temperatures  and 
triacetate  II  at  high.  Since,  by  hydrolysis,  triacetate 
I  gives  natural  cellulose  and  triacetate  II  cellulose 
hydrate,  the  two  celluloses  can  also  be  changed  revers¬ 
ibly  into  one  another  through  their  acetates,  the  extent, 
under  similar  conditions  of  hydrolysis,  depending  on 
the  position  of  equilibrium  of  the  two  acetates.  The 
influence  of  variations  in  the  conditions  of  hydrolysis 
on  the  composition  of  the  product  is  unknown. 

M.  S.  Burr. 

Crystalline  product  from  cellulose  cinnamate. 
G.  von  Frank  and  H.  Mendrzyic  (Ber.,  1930,  63, 
[jB],  875 — 887). — Cellulose  tricmnamate, 
C6H705(C0'CH:CHPh)3,  softening  at  ISO0  and  be¬ 
coming  transparent  at  200°,  [<*]“  +176-5°  in  chloro¬ 
form,  is  readily  prepared  from  cellulose,  cinnamyl 
chloride,  and  pyridine  in  nitrobenzene  at  100 — 120°; 
it  yields  a  hexabromide,  decomp,  about  210°.  It  has 
great  thermal  stability  and  is  hydrolysed  with  diffi¬ 
culty.  Partial  hydrolysis  by  means  of  phenol  or  tho 
cliloroacetic  acids  (particularly  trichloroacetic  acid) 
yields  secondary  cinnamates,  characterised  by  solu¬ 
bility  in  cold  benzene  or  hot  acetone.  If  the  last- 
mentioned  solutions  are  cooled,  a  portion  of  tho 
material  (20%  if  trichloroacetic  acid  is  used)  separates 
as  minute  crystals.  Purification  of  the  crystalline  and 
amorphous  fractions  leads  to  products  of  a  similar 
degree  of  esterification  (between  2  and  3)  and  ap¬ 
proximately  tho  same  specific  rotation,  but  varying 
softening  points  and  reducing  powers.  Hydrolysis 
of  the  crystalline  cinnamate  yields  a  product  resembl¬ 
ing  Hess’s  cellulose  A,  insoluble  in  water  and  organic 
media,  soluble  in  sodium  hydroxide,  and  giving  the 
Rontgcn  diagram  of  hydrocellulose.  It  is  converted 
exclusively  into  dextrose  by  concentrated  hydrochloric 
acid.  The  triacetate  obtained  from  it  by  acetic 
anhydride  and  pyridine  shows  no  tendency  to  crystall¬ 
ise.  Its  insolubility  in  hot  benzene-alcohol  or  methyl 
alcohol,  its  rotation  [ajg  —20-69°  in  chloroform,  and 
high  m.  p.  appear  to  ally  it  more  closely  to  cellulose 
triacetate  than  to  the  degradation  products  of 
cellulose  obtained  by  Hess  and  Bergmann.  Cryoscopic 
experiments  with  the  cinnamate  and  acetate,  mainly 
in  phenol,  indicate  the  presence  of  a  tetrosan. 
Measurements  of  the  rate  of  diffusion  of  solutions  of 
the  crystalline  cinnamate  in  pyridine  and  m-crcsol  and 
of  the  acetate  in  pyridine  and  glacial  acetic  acid  show’ 
the  presence  of  particles  of  very  considerable  size  and 
of  very  marked  hetcrodispersivity  so  that  trustworthy 
conclusions  with  regard  to  the  mol.  wt.  are  not 
afforded.  The  presence  of  particles  with  25 — 50 
glucose  residues  is  determined,  whereas,  on  tho  basis 
of  reducing  power,  particles  with  about  100  glucose 
residues  are  probable.  Re-esterification  of  the  crystall¬ 
ine  secondary  cinnamate  appears  to  yield  the  tn- 
cinnamate.  H.  Wre>- 

More  complex  intermediate  products 
acetolysis  of  cellulose.  K.  H.  Meyer  and  H- 
IIopff  (Ber.,  1930,  63,  [B],  790— 791).— The  product, 
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m.  p.  261 — 262°,  obtained  by  Hess  and  Friese  (A., 
1927,  44)  by  the  acetolysis  of  cellulose  is  not  homo¬ 
geneous,  since  it  can  be  separated  by  fractional 
precipitation  of  its  solution  in  acetone  with  methyl 
alcohol  into  portions,  m.  p.  275°,  270°,  255°,  and  229°, 
respectively.  Determinations  of  mol.  wt.  in  freezing 
glacial  acetic  acid  gave  values  of  about  600  (in 
agreement  with  Hess)  or  about  1000  if  traces  of  water 
were  rigidly  excluded.  In  the  boiling  solvent, 
slight  depressions  were  observed  due  to  the  production 
of  an  azeotropic  mixture  with  minute  amounts  of 
water.  In  freezing  bromoform  constant  values  of 
about  3000  are  obtained.  The  complex  character  of 
the  product  is  confirmed  by  measurements  of  viscosity 
in  ethylene  chlorohydrin  (cf.  Freudenberg,  this  vol., 
•157).  H.  Wren. 

Cellulose  xanthate.  I.  E.  Geiger  (Helv.  Chim. 
Acta,  1930,  13,  281 — 303). — The  reaction  between 
carbon  disulphide  and  sodium  hydroxide  solution  is 
shown  to  bo  6Na0H+3CSa=Na2C03-|-2Na2CS3-l- 
3H20  (cf.  Bernhard,  Kunstseido,  1925,  7,"  169 ; 
Leuchs,  ibid.,  286) ;  sodium  sulphide  is  not  formed. 
During  the  decomposition  of  celluloso  xanthate  in 
aqueous  solution  some  sodium  trithiocarbonato  is 
formed  from  the  liberated  carbon  disulphide  (by  the 
above  reaction) ;  this  can  bo  determined  by  acidific¬ 
ation  of  the  solution  with  sulphuric  acid  and  titrating 
with  iodine.  Contrary  to  the  statement  of  Bernhard 
[ibid.,  1927,  7,  316)  no  sulphide  is  produced.  Treat¬ 
ment  of  a  solution  of  cellulose  xanthate,  which  has 
been  allowed  to  ripen  (decompose)  for  24  lira.,  with 
carbon  disulphide  affords  a  further  sulphurised 
xanthate  which  is  not  precipitable  by  saturated 
sodium  chloride  solution  or  96%  methyl  alcohol  (see 
below).  Sulphurisation  of  a  xanthate  (low  S  content) 
may  also  be  effected  by  another  xanthate  (high  S 
content),  presumably  through  intermediately  formed 
carbon  disulphide.  Determinations  of  the  amounts 
of  sodium  trithiocarbonate  and  cellulose  xanthate 
formed  by  tho  action  of  carbon  disulphide  on  viscose 
solutions  containing  varying  amounts  of  free  sodium 
hydroxide  (about  3-25— 13-4%)  show  that  xanthate 
formation  proceeds  with  about  the  same  velocity  as 
trithiocarbonate  production.  The  amount  of  tri¬ 
thiocarbonate  formed  increases  with  rise  in  the  con¬ 
centration  of  alkali. 

Treatment  of  cellulose  xanthate  solutions  of  varying 
degrees  of  ripeness  with  iodine  in  dilute  acetic  acid 
gives  disulphides  containing  9-13— 16-84%  S;  the 
amount  of  sulphur  decreases  with  length  of  ripening. 
Successive  treatment  of  tho  xanthate  solution,  from 
which  the  disulphide  with  16-S4%  S  is  obtained,  with 
carbon  disulphide  (yielding  solution  A)  and  iodine 
affords  a  disulphide  containing  32-1%  S.  Addition  of 
A  to  96%  methyl  alcohol  gives  a  solution  which 
gelatinises  after  about  1  hr. ;  addition  of  a  small 
amount  of  ether  to  the  methyl-alcoholic  solution 
causes  the  separation  of  a  sodium  cellulose  xanthate. 
This  salt  has  the  approximate  composition 
^i2H1,O10(CS2Na)3,  is  easily  soluble  in  water,  and 
decomposes  when  kept  to  a  water-  and  alkali-insoluble 
product.  Carbon  disulphide  is  eliminated  during  tho 
decomposition  and  the  product  formed  contains 
cellulose,  sodium  carbonate,  and  sodium  trithio¬ 


carbonate.  Methylation  of  A  with  methyl  sulphate 
and  dilute  sodium  hydroxide  gives  a  methyl  ester, 
CjsHj^Ojo'CSaMe ;  elimination  of  half  of  the  originally 
combined  sulphur  occurs. 

Treatment  of  a  solution  of  a  disulphide  (17-7%  S) 
in  8%  sodium  hydroxide  solution  with  carbon  disul¬ 
phide,  and  addition  of  the  resulting  red  solution  to 
iodine  in  dilute  acid  affords  an  unstable  disulphide  con¬ 
taining  29-66%  S.  Tho  viscosity  of  solutions  of  the 
disulphides  in  sodium  hydroxide  decreases,  whilst  tho 
case  of  dissolution  and  depth  of  colour  increase  with 
rise  in  the  sulphur  content.  H.  Burton. 

Constitution  of  pine  lignin.  X.  and  XI.  Syn¬ 
thesis  of  a-coniferaldehyde  or  its  polymeric 
forms.  P.  Reason  (Ber.,  1930,  63,  [B],  792 — 
795,912—914;  cf.  A.,  1929,  1428).— X.  The  view  of 
Freudenberg  and  others  (A.,  1929, 1046)  that  a-vanillyl- 
glycerol  ana  not  vanillylglyceraldehyde  is  the  funda¬ 
mental  substance  of  lignin  is  at  variance  with  the 
author’s  experience  with  the  ligninsulphonic  acids 
which  contain  one  aldehydic  group  for  30  carbon  atoms 
or  by  energetic  sulphite  treatment  one  group  for  about 
10  carbon  atoms. 

The  previous  assumption  that  p-naphthylamino 
lignosulphonate,  3C10H10O3+H2SO3+C10HBN — H20, 
contains  aliphatic  hydroxyl,  since  it  retains  5%  of 
water  after  desiccation  over  phosphoric  oxide,  is 
untenable,  since  the  water  content  sinks  to  below  2% 
after  very  prolonged  drying  and  the  methoxyl  content 
of  the  methylated  salt  is  the  same  when  air-dried 
material  or  that  dried  at  130°  is  employed.  Lignin 
in  wood  does  not  therefore  contain  double  linkings ; 
these  are  developed  as  the  aliphatic  hydroxyl  groups 
are  lost  and  render  the  addition  of  sulphurous  acid 
possible. 

Addition  of  benzonesulphonyl  chloride  in  toluene 
to  a  warm  solution  of  sodium  a-lignosulphonate  yields 
the  compound  3C10H10O3-t-H2SO3-t-Ph*SO2— H  ((3- 
naphthylamine  salt),  which,  when  treated  with 
anhydrous  hydrazine  in  pyridine,  gives  benzene- 
sulphinic  acid,  identified  by  reduction  to  thiophenol. 
The  presence  of  a  phenolic  hydroxyl  group  is  therefore 
established.  In  the  absence  of  toluene,  sodium 
a-lignosulphonate  acquires  two  benzonesulphonyl 
residues.  Since  p-naphthylamine  a-lignosulphonate 
does  not  contain  aliphatic  hydroxyl  groups,  tho 
enhanced  methoxyl  content  observed  after  methyl¬ 
ation  must  be  ascribed  exclusively  to  phenolic 
hydroxyl  groups.  Although  Frcudenberg’s  lignin 
(loc.  cit.)  appears  not  to  contain  phenolic  hydroxyl, 
this  is  not  necossarily  true  of  lignin  in  wood. 

The  observation  that  a-lignin  after  very  mild  treat¬ 
ment  with  calcium  hydroxide  loses  its  ability  to  be¬ 
come  converted  into  a-lignosulphonic  acid  is  con¬ 
firmed  (cf.  A.,  1923,  i,  187) ;  if  tho  treatment  is 
protracted,  the  product  loses  completely  the  reactions 
of  lignin. 

XI.  Repetition  of  the  work  of  Pauly  and  Feuerstein 
(A.,  1929,  446)  confirms  the  existence  of  two  isomeric 
coniferaldehydes,  one  of  which  (oc-form)  is  labile  and 
combines  with  sulphurous  acid  yielding  a  hydro- 
sulphonic  acid  affording  an  insoluble  naphthylamine 
salt,  whereas  the  other  ((3- variety)  is  stable.  The 
compounds  are  probably  cis-  and  (rans-forms. 
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The  only  practicable  method  of  oxidising  coniferyl 
alcohol  to  the  aldehyde  is  by  means  of  air  in  presence 
of  platinum  ;  the  trimeric  form  of  a-coniferaldehydc 
is  produced.  Preservation  of  solid  coniferyl  alcohol 
is  accompanied  by  auto-oxidation  to  a  dimeric 
aldehyde.  A  dimeric  aldehyde  is  also  obtained  by  the 
action  of  air  on  coniferin  in  glacial  acetic  acid  in 
presence  of  platinised  asbestos.  H.  Wren. 

Relationship  between  optical  rotatory  power 
and  refraction  of  simple  amines  and  alcohols. 
W.  Lkithe  (Ber.,  1930,  63,  [J5J,  800—805;  cf.  A., 
1929,  1079). — Examination  of  d-sec. - butylaminc  and 
d-a-pipecolinc  and  their  methyl  and  ethyl  derivatives 
shows  that  the  increase  of  refractive  power  in  the 
series  primary  — >  secondary  — >  tertiary  amine  is 
accompanied  by  a  very  pronounced  increase  in  mole¬ 
cular  rotation.  Cyclic  amines  have  a  greater  rotatory 
power  than  the  corresponding  aliphatic  bases.  Parallel 
therewith,  a  markedly  greater  R(N)  value  exists  in  the 
cyclic  amine  than  in  the  aminoparaffins.  Similarly 
for  oxygenated  compounds  the  parallelism  between 
rotation  and  refraction  is  traced  qualitatively  from 
Pickard  and  Kenyon’s  observations  on  see. -butyl 
alcohol  and  its  derivatives.  The  following  data  arc 
recorded  :  d-sec. -butylaminc,  b.  p.  63°,  d\*  0-7308,  ti„ 
1-39626,  [a]U  -|-7-80°;  d-ethyl-scc.-buti/lamine,  b.  p. 
98°,  rfj*  0-7396,  m„  1-40428,  [*]',“  +18-0°  {hydrogen 
oxalate,  m.  p.  155 — 156°);  d-dicthyl-sec.-butylaminc, 
1).  p.  131°,  </[6  0-7567,  n„  1-41534,  [a]1,)  +89-3°  (picrate, 
m.  p.  117°);  d-iV-methyl-a-pipecoline,  b.  p.  127°, 
d)"‘  0-8233,  nD  1-44306,  |a||J  +68-8°  [picrate,  m.  p. 
240°  (decomp. )] ;  d-iV-ethyl-a-pipccoline,  b.  p.  148°, 
df  0-8365,  nD  1-45038.  H.  Wren. 

Compounds  of  hexamethylenetetramine  with 
hydrated  salts.  VIII.  Ferro-  and  ferri- 
cyanides.  G.  A.  Barbieri  (Gazzetta,  1930,  60, 
229 — 243 ;  cf.  A.,  192S,  159). — Study  of  the  additive 
compounds  formed  by  hexamethylenetetramine  with 
a  number  of  ferro-  and  ferri-cyanides  shows  that  the 
former  combine  with  only  1  mol.  of  the  base,  whereas 
ferricyanides  containing  a  single  anion  [Fe'"(CN)6]'" 
unite  with  2  mols.,  and  those  containing  two  such 
anions  with  3  or  4  mols.  of  the  base.  Comparison  of 
the  behaviour  of  simple  and  mixed  ferro-  and  ferri¬ 
cyanides  with  respect  to  their  ability  to  combine  with 
hexamethylenetetramine  indicates  that  the  latter  docs 
not  enter  into  direct  combination  with  either  the  anion 
or  the  cation,  but  that  it  unites  with  the  hydrated  salts 
by  means  of  indirect  secondary  valencies  as  defined  by 
Werner  (“  Neuere  Anschauungcn  auf  dem  Gebiet  der 
anorganischen  Ghcmio,”  1913,  311)  and  by  Wcinland 
(“  Einfiihrung  in  die  Chemie  der  Komplexverbindun- 
gen,”  1924,  326).  The  compounds  described  are : 
MgK„Fo(CN)0,C0HloN„8H,O ; 
Mg(NH4).>Fe(CN)t.,C6H1.)N“l0H.,O; 
MgNa„Fe(CN)r„CGHloN4;9H20 ;  “ 
CaK,Fe(CN)0,CRH12N4,6HoO ; 
Mg3Fc(CN)0,C0H1,N4,12H,O ; 
Mg3[Fc(CN)6l.„4C"H1,N4,24H,0 ; 
CaKFc(CN)G,2CGH,.,N4,6  H„0 1 
Ca  (NH4 )  Fc(CN )  6,2CG  H  10N4“.6  H,0 ; 
CaNaFe(CN)6,2CKHloN4“6H.)0 
CaLiFe(CN)6,2C6H1,N1,6H20 ; 
SrKFe(CN)6,2C6H1,N4,5H20 ; 


Sr(NH4)Fe(CN)6,C6H12N4,5H20 ; 

SrNaFe(CN)G,2CGH  j„N4,5H20 ; 

HrLiFe(CN)G,2C0H12N4,5H,O ; 

EaKFe(CN)G,2C6H1,N4,4H20 ; 

BaNaFe(CN)6,2C6li“  N4,4H,0; 

BaLiFc(CN)G,2CGH1,N1,4H.,0 ; 

K3Fe(CN)G,2CGH1„K4,3H20'; 

Na3Fe(CN)6,2CGH"2N4,5H20 ; 

Li3Fc(CN)G.2C6H1»N4,6H.,0 ; 

(NH1)3Fe(CN)G,2CGHj,N4"3H»0 ; 

Ca3[Fe(CN)6|2,3CGH12N4,181i20 ; 

Ca3[Fe(CN)G|2,4CGH12N4,20H2O ; 

Sr3[Fe(CN)6J2,3CGH12N4,lSH20 ; 

Sr3[Fc(CN)Gl2,4CGH12N4,20H2O ; 

Ba3[Fe(CN)G|2,3CGH,2N4,lSH,,0 ; 

Ba3[Fe(CN)G].„4CGH1,N4,20H;O. 

T."  H.  Pope. 

Determination  of  choline  and  some  physico¬ 
chemical  data  of  choline  and  its  salts.  W. 
Roman  (Biochcm.  Z.,  1930,  219,  218— 231).— A 
chemical  method  for  the  determination  of  5  y  to  5  mg. 
of  choline  with  an  error  of  ±5%  is  described,  the 
method  depending  on  the  precipitation  of  choline 
periodidc  and  subsequent  titration  of  the  iodine  with 
thiosulphate.  The  solubilities  of  choline  and  choline 
chloride  in  various  solvents  and  of  choline  periodidc  in 
various  salt  solutions  especially  at  low  temperatures 
are  given.  The  barium  ion  inhibits  the  blueing  of 
starch  by  iodine  solutions.  Evaporation  of  solutions 
of  choline  results  in  a  loss  which  with  larger  amounts 
of  choline  (0-3  mg.,  and  upwards)  may  amount  to  10% 
but  with  smaller  quantities  may  amount  to  100%. 
The  losses  are  smaller  on  evaporating  in  a  vacuum. 
Choline  and  choline  chloride  solutions  at  70°  are  not, 
but  pure  dry  choline  at  40°  is,  decomposed.  Choline 
and  choline  chloride  solutions  arc  not  affected  by  white 
nor  by  ultra-violet  light.  P.  W.  Cltjtterbtjck. 

[Preparation  of]  taurine.  C.  S.  Marvel  and 
C.  F.  Bailey  (Organic  Syntheses,  1930,  10,  98 — 99). 

Formylation  of  amino-acids.  R.  E.  Steiger  (J. 
Biol.  Chcm.,  1930,  86,  695 — 702). — The  amino-acid 
is  boiled  for  2  hrs.  under  reflux  with  excess  of  an¬ 
hydrous  formic  acid  in  a  special  apparatus.  Toluene 
is  then  gradually  introduced  into  the  reaction  flask, 
the  boiling  being  continued;  the  water  formed  in 
the  reaction  together  with  the  excess  of  formic  acid 
distils  over  with  the  toluene.  The  formyl  derivatives 
of  dZ-valine,  rfMcucinc,  and  ^/-phenylalanine  have 
thus  been  prepared  in  yields  of  95 — 97%. 

C.  R.  Harington. 

Transformation  of  alkylated  malonic  acids  into 
a-amino-acids.  T.  Curtius.  I..  Ester  hydr- 
azides  of  malonic  acid  [with  K.  Hochschwenrer]. 
II.  Intermediate  products  in  the  synthesis  of 
glycine  and  a-alanine  from  malon-  and  methyl- 
malon-azidic  acids  [with  H.  Meier],  III.  Syn¬ 
thesis  of  a-amino-n-valeric  acid  from  n-propyl- 
malonazidic  acid  and  n-butaldehyde 
n-propylmalonylazide  [with  W.  Lehmann].  iv- 
i.soButyl-  and  i.sopropyl-malonamic  acids  ana 
synthesis  of  a-amino/sovaleric  acid  from  >s0* 
propylmalonazidic  acid  [with  (Frl.)  A.  Benck- 
iser],  V.  Synthesis  of  a-aminoisohexoic  acid, 
from  isobutylmalonazidic  acid  [with  M.  SchenckJ- 
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VI.  Synthesis  of  a-amino-S-methylhexoic  acid 
from  isoamylmalonazidic  acid  [with  W.  Wiu- 
batz],  VII.  Synthesis  of  m-tolylalanine  from 
m-methylbenzylmalonazidic  acid  [with  J.  Gaier], 
VIII.  Synthesis  of  p-nitrophenylalanine  from 
p-nitrobenzylmalonazidic  acid  [with  W.  Muiil- 
hAgsser]  (J.  pr.  Chem.,  1930,  [ii],  125,  211— 302).— I. 
Gradual  addition  of  alcoholic  hydrazine  hydrate  to  a 
warm  solution  of  ethyl  malonato  in  alcohol  affords 
a  mixture  of  the  dihydrazide  and  ethyl  malonhydrazid- 
ale  C02Et-CH2-C0-NH-NH,,  m.  p.  70°  ( benzylidene 
derivative,  m.  p.  112°).  When  heated  at  150 — 160° 
this  gives  the  sec. -malonylhydrazide  of  Biilow  and 
Bozenhardt  (A.,  1910,  i,  102),  which  is  also  formed 
together  with  the  sec ,-hydrazide,  (C02Et,CH2*C0,NH)2, 
ill.  p.  133 — 134°,  when  ethyl  malonato  is  heated  with 
alcoholic  hydrazine  hydrate  at  120 — 130°. 

II.  When  an  ethereal  solution  of  malonazidic  acid 
(A.,  1921,  i,  653)  is  distilled,  glycine- A7-carboxylic 
anhydride  is  obtained  from  the  residue ;  decomposition 
in  ethereal  chloroform  solution  gives  a  mixture  of  the 
same  anhydride  and  polymeric  glycine  anhydride, 
(cH2<g)  .  This  anhydride  is  also  formed  when 
the  azidic  acid  is  decomposed  with  boiling  methyl 
alcohol,  and  when  glycine-A-carboxylic  anhydride  is 
treated  with  aniline.  Methylmalonazidic  acid  [he. 
tit.)  is  decomposed  b}r  boiling  with  methyl  alcohol  to 
the  normal  urethane,  which  on  hydrolysis  with  hydro¬ 
chloric  acid  at  90°  gives  a-alaninc.  a-Alaninc-iV- 
carboxylic  anhydride  is  not  obtained  by  decomposing 
this  azidic  acid  in  indifferent  solvents. 

III.  Potassium  n-propylmalonhydrazidate,  m.  p. 
about  120°  [free  acid,  m.  p.  139°  (decomp.)],  is  pre¬ 
pared  by  the  general  method  (A.,  1922,  i,  721)  and 
converted  by  nitrous  acid  into  n -propylmalonazidic 
Kid. '  Decomposition  of  this  in  boiling  carbon  tetra¬ 
chloride  gives  a  mixture  of  anhydrides,  hydrolysed  by 
hydrochloric  acid  at  120°  to  a-amino-w- valeric  acid 
hydrochloride.  Ethyl  u-amino-n-valerate  hydrochloride, 
®-  p.  65°,  and  sodium  nitrite  give  ethyl  u-diazo- 
n-t derate. 

n  -Propylmalonhydrazide,  m.  p.  158°  [dihydro- 
tiiloride,  m.  p.  180°  after  frothing  at  160°  and  sintering 
at  119° ;  dibcnzylidene  derivative,  m.  p.  224°(decomp.) ; 
dmlicylidene  derivative,  m.  p.  203°;  diacetophenone 
condensation  product,  m.  p.  235°],  is  converted  into 
n'Propylmalonylazide,  which  reacts  with  aniline  in 
ether  forming  mainly  n -propylmalonanilide,  m.  p. 

(p -toluidide,  in.  p.  186°).  The  diazide  decom¬ 
poses  in  boiling  ether  into  aa-dicarbimidobutane ;  with 
alcohol  jthe  ester,  CO(NH-GHPr-NH-C02Et)2,  m.  p. 
hb  after  softening  at  82°,  results.  This  ester  is 
hydrolysed  by  5%  sulphuric  acid,  yielding  w-but- 
aldehyde  (m -nitrobenzoylhydrazone,  m.  p.  131°). 

IV.  Ethyl  sodiocyanoacetate  condenses  with  iso- 
jutyl  bromide,  forming  a  mixture  of  ethyl  mono-  and 
oi-!.sobutylcyanoacetatcs.  These  are  hydrolysed  by 
sulphuric  acid  at  100°  mainly  to  iso butylmalonamic 

>u.  p.  140—146°  (ethyl  ester,  m.  p.  85°),  and 
^obuli/hnalonamic  acid,  m.  p.  142°  ( ethyl  ester,  m.  p. 
‘b  )•  Potassium  isobutylmalonamate,  m.  p.  203°, 
reacts  with  anhydrous  hydrazine  at  140°,  yielding 
i-omwo-2  :  o-diisoamyl-1  :  3  : 1-triazole,  m.  p.  178°, 

!'d  unidentified  products;  potassium  diisobutyl- 


malonamate,  m.  p.  93°,  is  unaffected  by  hydrazine 
hydrate  at  100°.  The  'potassium  salt,  m.  p.  215°,  of 
iso propylmalonamic  acid,  m.  p.  158°,  and  anhydrous 
hydrazine  at  120°  afford  \-amino-2 : 5-diisobutyl- 
1:3: 1-triazole,  m.  p.  202°,  and  a  small  amount  of 
impure  /.sopropylmalonyldihydrazide  (dibcnzylidene 
derivative,  m.  p.  254°) ;  at  145 — 150°  the  triazole  is 
the  sole  product. 

Potassium  ethyl  isopropylmalonate,  m.  p.  92 — 93°,  is 
converted  into  potassium  vsopropylmalo nhyd raz hint e , 
m.  p.  87°  (the  benzylidene  derivative  of  the  free  acid 
has  m.  p.  162°),  and  thence  into  isopropylmalonazidic 
acid.  Decomposition  of  this  in  boiling  ether  gives  a- 
aminohovaleric-'N -carboxylic  anhydride  and  a  small 
amount  of  polymeric  u-aminoisovaleric  anhydride, 
m.  p.  above  300°.  The  former  anhydride,  when 
heated,  evolves  carbon  dioxide  yielding  the  latter. 
Hydrolysis  of  these  anhydrides  with  hydrochloric  acid 
affords  a-aminoisovaleric  acid  (ethyl  ester  hydro - 
chloride, m.p.76°).  Ethyl  u-diazoisovalerale  is  described. 

V.  isoButyhmlonazidic  acid  is  prepared  from  potass¬ 
ium  isobutylmalonhydrazidate  [free  acid,  m.  p.  154 — 
155°  (decomp.)  ( hydrochloride ;  benzylidene  deriv¬ 
ative,  m.  p.  138°)],  and  converted  by  treatment  with 
hydrochloric  acid  into  a-aminoi.sohcxoic  acid  [nitrate, 
m.  p.  179 — 180°  (decomp.)].  When  the  azidic  acid  is 
decomposed  by  boiling  with  ether  and  then  with 
alcohol,  polymeric  a-aminoisohcxoic  anhydride,  not 
melted  at  305°  after  sintering  and  colouring  at  290°, 
is  obtained.  When  isobutylmalonhydrazidic  acid  is 
treated  with  nitrous  acid  in  the  absence  of  ether, 
isobutylmalonamicazide,  m.  p.  87°  (decomp.),  is  formed. 
This  is  unaffected  by  cold  hydrochloric  acid  (decom¬ 
position  occurs  in  the  hot)  or  by  boiling  with  ether; 
when  boiled  with  methyl  alcohol  a-A-carbomethoxy- 
aminotsohexoamide  ( ?),  m.  p.  60°,  is  obtained. 

VI.  Ethyl,  iso amylcyanoacetate,  b.  p.  120 — 140°/ 
11  mm.,  is  hydrolysed  with  warm  sulphuric  acid  to 
isoamylmalonamic  acid,  m.  p.  136°  (decomp.)  ( ethyl 
ester,  m.  p.  97°),  the  potassium  salt,  m.  p.  207°  (dc- 
comp.),  of  which  reacts  with  anhydrous  hydrazine  at 
140°  forming  l-amino-2  :  5-diisohexyl-l  :  3  : 1-triazole, 
m.  p.  135°,  iso Amylmalonazidic  acid  is  prepared  from 
the  potassium  salt  of  isoamylmalonhydrazidic  acid, 
m.  p.  149°  (decomp.)  [ benzylidene  derivative,  m.  p. 
143°  (decomp.)],  and  converted  by  warming  with 
hydrochloric  acid  into  u-ammo-S-methylhexoic  acid, 
m.  p.  280°  (partial  sublimation)  [ hydrochloride ,  m.  p. 
255°  (decomp.) ;  ethyl  ester  hydrochloride,  m.  p.  93°]. 
The  azidic  acid  decomposes  in  boiling  ether  yielding 
u-amino-8-methylkexoic-N-carboxylic  anhydride,  in.  p. 
68°  (decomp.),  which  when  heated  with  alcohol  gives 
polymeric  a-amino-S-methylhexoic  anhydride,  darkens 
at  250°.  The  amino-acid  is  also  prepared  from  these 
anhydrides  by  heating  with  hydrochloric  acid. 

VII.  Potassium  ethyl  3-methylbcnzylmalonatc  affords 
the  potassium  salt  of  1 i-methylbenzylmalonhydrazidic 
acid,  m.  p.  143-5 — 144°  (decomp.)  (benzylidene 
derivative,  m.  p.  132°),  convertible  into  3 -methyl- 
benzylmalonazidic  acid.  This  decomposes  in  boiling 
ethereal  solution  forming  an  amorphous  product  and 
a  small  amount  of  2  :  5-dikelo-‘A  :  &-di-(3-mdhylbcnzyl)- 
piperazine,  m.  p.  212-5°;  in  boiling  chloroform,  the 
polymeric  m -tolylalanine  anhydride,  decomp.  221 — 
224°  after  darkening  at  212°  and  sintering  at  185°, 
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results.  When  an  ethereal  solution  of  the  azidic  acid  methoxythiohydanloate,  m.  p.  110°.  These  hydroxyl- 


is  kept  for  some  weeks  m-tolylalanine-N-carboxylic 
anhydride,  m.  p.  about  135°  (decomp.),  is  formed. 
Hydrolysis  of  the  polymeric  anhydride  with  hydro¬ 
chloric  acid  at  125°  gives  m -tolylalanine  [a-amino- 
(3-m -tolylpropionic  acid],  m.  p.  about  208°  [hydro¬ 
chloride,  m.  p.  21S-50  (decomp.);  nitrate,  m.  p.  153° 
(dccomp.);  ethyl  ester  hydrochloride,  m.  p.  203° 
(decomp.)  after  darkening].  Ethyl  u-diazo-fi-m-tolyl- 
propionate  is  an  oil. 

VIII.  Potassium  ethyl  p-nitrobenzylmalonale  (the 
diethyl  ester  is  prepared  from  p-nitrobenzyl  chloride 
and  ethyl  sodiomalonate)  is  converted  into  p -nitro- 
benzylmalonhydrazidic  acid,  m.  p.  137°  [potassium  salt, 
m.  p.  190°  (decomp.)  after  darkening  at  175°;  hydro¬ 
chloride,  m.  p.  171°  (decomp.) ;  benzylidene  derivative, 
m.  p.  149°  (decomp.) ;  isopropylidene  derivative,  m.  p. 
142°  (decomp.) ;  acetophenone  condensation  product, 
m.  p.  154°  (decomp.)],  and  thence  into  p -nitrobenzyl- 
malonazidic  acid.  This  is  converted  by  aniline  in 
ethereal  solution  into  the  monoanilide,  m.  p.  149°,  of 
p-nitrobenzylmalonic  acid.  The  azidic  acid  decom¬ 
poses  in  boiling  ethereal  solution,  forming  polymeric 
p-nitrophenylalanine  anhydride,  hydrolysed  by  hydro¬ 
chloric  acid  at  130°  to  a-amino-p-p-nitrophenyl- 
propionic  acid. 

When  ethyl  di-p-nitrobcnzylmalonatc  is  heated  with 
hydrazino  di-p-aminobcnzylmalon-mc.-liydrazide, 
§|.C§>c(cH2-CbH4-NH2)2,  m.  p.  288°  (decomp.) 
after  darkening  at  280°  [dihydrochloride,  m.  p.  about 
300°  (decomp.) ;  dibenzylidene  derivative,  m.  p.  271° 
(decomp.)],  is  produced.  This  is  hydrolysed  by 
hydrochloric  acid  at  140°  to  ay-di-p-aminophcnyl- 
propane-P-carboxylic  acid  [dihydrochloride,  m.  p.  251° 
(decomp,);  monobenzoyl  derivative,  m.  p.  250°]. 

H.  Burton. 

O  -  Alkyl  -  substituted  hydroxylamino  -  acids, 
-esters,  and  -alcohols.  L.  W.  Jones  and  It.  T. 
Major  (J.  Amor.  Chem.  Soc.,  1930,  52,  1078 — 
1085). — Interaction  of  ethyl  bromoacetate  and  ON- 
dimethylhydroxylamino  in  dry  ether  yields  ON -di- 
methylhydroxylammonium  bromide,  m.  p.  143°,  which 
separates,  and  ethyl  mcthoxymethylaminoacetate, 
OMc-NMe-CHyCOoEt,  b.  p.  164 — 166°,  which  is 
isolated  by  way  of  the  hydrochloride,  m.  p.  90 — 91°. 
Ethyl  bromoacetate  and  OiV-diethylhydroxylamine 
yield  similarly  ON-di ethylhydroxylammon i um  bromide, 
an  oil,  and  ethyl  ethoxyethylaminoacetate,  b.  p.  82 °j 
19  mm.,  which  reacts  slowly  with  methyl  iodide  to 
give  acetaldehyde  and  ethyl  methylethylaminoacetale, 
an  oil,  isolated  as  the  hydrochloride,  m.  p.  132°,  and 
also  obtained  from  ethyl  bromoacetate  and  methyl- 
cthylamine.  Ethyl  bromoacetate  and  O-methyl- 
liydroxylamine  yield  O  -methylhydroxylammonium 
bromide,  m.  p.  164°,  and  ethyl  methoxyaminoacetale, 
b.  p.  112°/116  mm.  and  167 — 170°  with  some  decom¬ 
position  [chloroplatinate,  m.  p.  141°  (decomp.)],  the 
oily  hydrochloride  of  which  reacts  with  potassium 
cyanate  to  give  ethyl  TS-methoxyhydantoate, 
NH2-C0-N(0Me)-CH2-C02Et,  m.  p.  112°  [acid, 
decomp.  164°,  obtained  by  evaporation  with  hydro¬ 
chloric  acid),  with  phenylcarbimide  to  give  ethyl 
W -phenyl -Ts-methoxyhydantoate,  m.  p.  91°,  and  with 
phenylthiocarbimide  to  give  ethyl  W-phenyl-N- 


arninc  derivatives  show  a  general  resemblance  to  the 
corresponding  ammonium  derivatives. 

Treatment  of  dimethylaminoethanol  with  3% 
hydrogen  peroxide  solution  yields  dimethylhydroxy- 
ethylamine  oxide  ( hydrochloride ,  m.  p.  48 — 49°; 
chloroplatinate,  dccomp.  191°;  picrate,  m.  p.  124°). 
Diethylhydroxyethylamine  oxide  picrate  has  m.  p. 
125 — 126°  with  darkening.  No  product  could  be 
isolated  in  an  attempt  to  prepare  methoxydimethyl- 
hydroxyethylammonium  iodide  by  the  action  of 
methyl  iodide  on  the  amine  oxide.  The  presence 
of  a  trace  of  moisture  is  necessary  in  the  preparation 
of  OiV-dimcthyl-iV-hydroxycthylhydi-oxylamine  (A., 
1927,  754)  and  of  the  OiV-diothyl  compound  (A., 
1926,  155). 

The  formation  of  formaldehyde  and  dimethyl¬ 
aminoethanol  by  heating  methoxydimethylhydroxy- 
cthylammonium  hydroxide  (A.,  1927,754)  is  confirmed. 

It.  K.  Hallow. 

Condensations  with  dimethyldithiocarbamic 
acid.  K.  Bodendorf  (Arch.  Pharm.,  1930,  268, 
264 — 267). — Dimethylamine  dimethyldithiocarbamate 

(I),  m.  p.  134 — 136°  (decomp.),  does'  not  behave 
like  other  dimethylamine  salts  (cf.  Mannich  and 
Heilner,  A.,  1922,  i,  351)  when  condensed  with  ketones 
and  formaldehyde.  With  acetophenono  and  form¬ 
aldehyde  in  alcohol  it  gives  the  compound, 
COPh-CH(CII2-S-CS-NMe2)2,  m.  p.  141°,  and  with 
larger  and  smaller  proportions  of  acetone,  the 
corresponding  methyl  ketone,  m.  p.  101°,  and  the 
compound  CO[CH(CH2-S-CS-NIVIe2)2]2,  m.  p.  146- 
147°,  respectively.  The  salt,  I,  reacts  similarly 
with  p-nitrobenzyl  chloride  giving  p-nitrobenzyl 
N-dimethyldithiour ethane,  m.  p.  108 — 109°,  and  with 
ethyl  eliloroacetate,  giving  carbethoxymethyl  N -di- 
methyldithiourethane,  m.  p.  63 — 64°,  hydrolysed  by 
boiling  0-5V-potassium  hydroxide  to  carboxymethyl 
dimethyldithiour ethane,  m.  p.  147 — 148°. 

H.  E.  E.  Notton. 

Catalytic  hydrogenation  of  t-cystine  to 
I-cysteine.  M.  Bergmann  and  G.  Michalis  (Ber., 
1930,  63,  [B],  9S7 — 9S9). — Proteins  can  be  smoothly 
reduced  by  hydrogen  in  presence  of  spongy  palladium, 
but  not  of  platinum  catalysts,  to  the  corresponding 
thiol  compounds.  Thus  f-cystine  yields  f-cysteine, 
decomp,  about  240°,  [a]{J  — 10T4°  in  water,  identified 
also  as  the  hydrochloride  and  methyl  ester  hydro¬ 
chloride.  Dialanylcystine  is  quantitatively  converted 
into  alanylcysteino  as  shown  by  titration  with  iodine, 
whilst  di-p-aminoethyl  disulphide  affords  (3-thiol- 
ethylamine.  H.  Wren. 

Behaviour  of  cystine  with  silver  salts.  H.  B. 
Vickery  and  C.  S.  Leavenworth  (J.  Biol.  Chem., 
1930,  86,  129— 143).— Treatment  of  a  solution  ot 
cystine  in  dilute  sulphuric  acid  with  silver  sulphate, 
followed  by  neutralisation  to  pH  5 — 6,  causes  pre¬ 
cipitation  of  70 — 85%  of  the  total  nitrogen  in  the 
form  of  a  compound,  (C3H502NSAg)2, Ag,S04.  Bp" 
composition  of  this  compound  with  hydrochloric  acu 
yields  a  solution  containing  more  than  90%  of 
nitrogen  in  the  form  of  cysteine.  The  reduction  of  t  j 
greater  part  of  the  cystine  to  cysteine  is  acconipareea 
by  oxidation  of  a  small  fraction,  as  indicated  by  the 
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presence  of  ammonia  and  of  cysteic  acid  in  the 
mother-liquor  from  the  precipitation.  The  silver 
compound  fails  to  give  characteristic  reactions  for 
cysteine  until  after  decomposition  with  hydrochloric 
acid ;  it  is  therefore  regarded  as  a  silver  mercaptidc, 
thus  differing  from  the  apparently  normal  silver  salt 
of  cystine  described  by  Neuberg  and  Mayer  (A., 
1905,  i,  567).  The  latter  compound  also  has  a  tendency 
to  change  spontaneously  into  a  mercaptide. 

C.  R.  Harington. 

Determination  of  arginine.  C.  J.  Weber  (J. 
Biol.  Chcm.,  1930,  86,  217— 222).— The  red  colour 
produced  by  arginine  with  a-naphthol  and  sodium 
hypochlorite  observed  by  Sakaguchi  (J.  Biochem., 
Japan,  1925,  5,  25)  has  been  made  the  basis  of  a 
colorimetric  method  for  the  determination  of  arginine, 
which  is  caused  to  react  with  a-naphthol  and  sodium 
hvpobromite,  excess  of  the  latter  being  destroyed  by 
addition  of  carbamide.  C.  R.  Harington. 

Jaffe’s  reaction  for  creatinine.  V.  Com¬ 
pound  of  picric  acid  with  two  mols.  of  creatinine. 
Its  combinations  with  acid  and  alkali.  I.  Gr;EEN- 
wald  (J.  Biol.  Chem.,  1930,  86,  333— 343).— A 
solution  of  creatinine  picrate  in  sodium  hydroxide 
in  presence  of  excess  of  creatinine  yields,  with  slight 
excess  of  hydrochloric  acid,  a  compound, 
(C4H7ON3).„C0H3O7N3,H2O ;  with  excess  of  acetic 
acid  and  alcohol  a  compound, 
(C4H70N3)2,C6H307N3,(Na0H)2.6,2H20,  and  with 
excess  of  liydrobromic  acid  a  compound, 
(C1H70N3)2,C6H307N31HBr,5H20.  None  of  these 
three  compounds  gives  the  Jaffd  reaction  until  after 
decomposition  with  acetic  acid  or  sodium  acetate. 
The  formula  proposed  by  Anslow  and  King  (A.,  1929, 
938)  for  the  red  compound  responsible  for  the  Jaffe 
reaction  is  criticised  on  the  ground  that  it  fails  to  ex¬ 
plain  whydihydroxymethylcreatinine  does  not  give  the 
reaction,  or  why  the  compound  of  2  mols.  of  creatinine 
with  1  mol.  of  picric  acid  reacts  only  after  decom¬ 
position  with  acetic  acid.  C.  R.  Harington. 

Photochemical  preparation  of  optically  active 
materials  [azidopropiondimethylamide].  W. 
Kuhn  and  E.  Knopf. — See  this  vol.,  717. 

Interpretation  of  the  dehydration  of  acetyl- 
glutamic  acid  by  means  of  glutamylthiohydantoin 
derivatives.  B.  H.  Nicolet  (J.  Amer.  Chem.  Soc., 
1930,  52,  1192 — 1195). — Acetylghitamic  acid,  m.  p. 
193 — 194°,  is  readily  obtained  by  shaking  sodium 
glutamate  solution  with  acetic  anhydride.  It  is 
converted  by  boiling  with  acetic  anhydride  into 
Metylglutamic  anhydride,  an  oil.  The  proof  that 
the  product  has  the  structure  assigned  to  it  and  is  not 
&  lactimide  (cf.  the  work  of  Bergmann,  Stern,  and 
White,  A.,  1926,  1236,  on  aspartic  acid)  is  furnished 
by  converting  it  into  acelylglutamanilide  (not  isolated) 
by  treatment  with  aniline,  which  is  then  heated 
wdh  ammonium  thiocyanate  and  acetic  anhydride 
and  yields  l-acelyl-2-thiohydanloin-5-$-propionanilide, 
m-  P-  .197°,  hydrolysed  to  2-ihiohydantoin-5-$-pro- 
Pionanilide,  m.  p.  216°  (decomp. ;  darkens  200°). 
Similarly,  treatment  of  acetylglutamic  anhydride 
mth  ammonia  and  condensation  of  the  product  with 
ammonium  thiocyanate  yields  l-acctyl-2-thiohyd- 
antoin-5-jl-propionamide  (Thierfelder,  A.,  1922,  i,  326), 


hydrolysed  ultimately  to  glutamylthiohydantoin  (John¬ 
son  and  Guest,  A.,  1912,  i,  316).  R.  K.  Callow. 

Direct  synthetic  urea  process.  H.  J.  Kba.se, 
V.  L.  Gaddy,  and  K.  G.  Clark. — See  B.,  1930,  40S. 

Formation  of  carbamides  from  the  azides 
of  mono-  and  di-alkylacetic  acids.  T.  Curtius. 

l.  Hydrazide  and  azide  of  8-methylhexoic 

acid  [with  W.  Sieber].  II.  Hydrazide  and 
azide  of  y-methyl-a-ethylvaleric  acid  [with 
(Frl.)  E.  Nadenheim],  III.  Hydrazides  and 
azides  of  isobutyric  and  isohexoic  acids  [with  O. 
Hambsch].  IV.  Hydrazide  and  azide  of 
8-methyl-a-f'sobutylhexoic  acid  [with  W.  Ritter] 
(J.  pr.  Chem.,  1930,  [ii],  125,  152— 210).— I.  Ethyl 
S-methylhexoate  and  alcoholic  hydrazine  yield 
8-methylhexoylhydrazine,  m.  p.  37 — 40°  [ hydro¬ 

chloride ,  m.  p.  174°  (decomp.)  after  sintering  at 
about  115°;  benzylidene  derivative,  m.  p.  93°], 
oxidised  by  iodine  in  alcoholic  solution  to  s-di-8- 
methylhexoylhydrazine,  m.  p.  123°.  8-Methylhexoyl- 
azide  reacts  with  aniline,  water,  and  alcohol  forming 
a  compound,  m.  p.  195°  (decomp.)  after  darkening  at 
185 — 190°,  8-metliylhexoamide,  and  ethyl  isohexyl- 
carbamate,  b.  p.  122°/13  mm.,  respectively.  When 
the  last-named  compound  is  distilled  with  calcium 
oxide  only  a  small  amount  of  tsohexylamine  is  ob¬ 
tained;  fissionwith  37  %  hydrochloric  acid  at  110 — 120° 
gives  a  quantitative  yield  of  tsohexylamine  ( chloro - 
platinale,  blackens  without  melting  above  200° ; 
mercurichloride,  m.  p.  185 — 187°;  picrate,  m.  p.  123 — 
125°).  Decomposition  of  the  azide  in  boiling  chloro¬ 
form  affords  iso hexylcarbimidc,  b.  p.  50°/vac.(?), 
which  with  tsohexylamino  yields  diisohexylcarbamide, 

m.  p.  44°.  The  carbimide  reacts  with  ethyl  amino- 
acetate  forming  ethyl  isohexylureidoacelate,  m.  p. 
48 — 50°  (free  acid,  m.  p.  121 — 123°),  convertible 
into  isohexylureidoacetylhydrazine,  m.  p.  115 — 116° 
[benzylidene  derivative,  m.  p.  211°). 

II.  The  ethyl  ester  of  y-methyl-a-ethylvaleric  acid 
(silver  salt)  is  prepared  by  way  of  elhylisobulylmalonic 
acid,  m.  p.  97 — 9S°  ( ethyl  ester, b.p.  121 — 124°/13  mm.), 
and  converted  by  treatment  with  anhydrous  hydrazine 
in  alcohol  at  125°  into  y-methyl-a-ethylvalerhydrazide, 
m.  p.  74°  ( hydrochloride ,  m.  p.  105°  after  sintering  at 
90°;  picrate,  m.  p.  79°;  benzylidene  derivative,  m.  p. 
76°  or  SS°;  salicylidene  derivative,  m.  p.  117°;  acetyl 
derivative,  m.  p.  124° ;  benzoyl  derivative,  m.  p. 
141°).  s-Di-y-methyl-u-elhylvalerylhydrazine  has  m.  p. 
204°  after  previous  sintering.  y-Melhyl-a-ethylvaleryl- 
azide  reacts  with  water,  yielding  a  mixture  of  y- 
methyl-a-ethylvcderamide,  m.  p.  SS°,  and  two  di- 
a-ethylisoamylcarbamides,  m.  p.  215°  and  223°. 
a-Ethylisoamylcarbimide,  b.  p.  165°/750  mm.,  affords 
by  the  usual  methods  phenyl-u-elhylisoamylcarbamide, 
m.  p.  100°,  and  ethyl  a-ethylisoamylcarbamate,  b.  p. 
12S°/2S  mm.  The  last-named  compound  is  hydro¬ 
lysed  by  37%  hydrochloric  acid  at  110°  to  u-ethyliso- 
amylamine,  b.  p.  130 — 134°/749  mm.,  dK  0-727S, 
1-4160  (hydrochloride,  m.  p.  1S5°  with  darkening  after 
sintering  at  177°;  chloroplatinale,  sinters  at  1S0°  and 
darkens  above  200°  without  melting;  picrate,  m.  p. 
123°).. 

III.  tsoButyr hydrazide  (modified  method  of  pre¬ 
paration  given)  ( hydrochloride ,  m.  p.  122°;  picrate, 
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m.  p.  114°;  salicylidene  derivative,  m.  p.  170°; 
acetophenone  condensation  product,  m.  p.  154° ; 
acetyl  derivative,  m.  p.  156°;  benzoyl  derivative, 
m.  p.  17S°)  is  converted  by  the  usual  method  into 
iso bulyrylazide,  and  thence,  by  decomposition  in 
boiling  ethereal  solution,  into  isopropylcarbimide, 
b.  p.  72°/756  mm.  (lit.  67°).  Decomposition  of  the 
azide  with  water  gives  s-diisopropylcarbamide  and  a 
small  amount  of  isobutyramide.  The  earbimide  reacts 
with  hydrazinein  ethereal  solution, formingdiisopropyZ- 
hydrazodicarboxylamide,  m.  p.  212°,  and  with  ethyl 
aminoacetatc,  yielding  ethyl  iso propylureidoacetate, 
m.  p.  100°.  The  last-named  compound  is  converted 
by  the  usual  methods  into  isop rop ylureidoacet yl- 
hydrazine,  m.  p.  179°  [ hydrochloride ;  benzylidene 
derivative,  m.  p.  *225°  (decomp.)],  and  iso propyl- 
urcidoacetylazide,  m.  p.  about  100°. 

isoUexoylhydrazine,  m.  p.  35 — 3S°  ( hydrochloride , 
sinters  at  90°,  decomp,  at  higher  temperatures; 
picrate,  m.  p.  117°;  benzylidene  derivative,  m.  p.  89°  ; 
salicylidene  derivative,  m.  p.  153°;  acetophenone 
condensation  product,  m.  p.  S9°;  acetyl  derivative, 
m.  p.  87° ;  benzoyl  derivative,  m.  p.  121°),  is  oxidised 
by  alcoholic  iodine  to  s-diisohexoylhydrazinc,  m.  p. 
138 — 139°.  iso Hcxoylazide  is  decomposed  by  water 
to  isohexoamidc  and  a  small  amount  of  dmoamyl- 
carbamide,  m.  p.  46°  [formed  also  from  isoamyl- 
earbimidc,  b.  p.  132°  (lit.  134 — 135°),  and  water  or 
isoamylamine].  During  the  preparation  of  iso- 
amylcarbimidc  from  the  azide  a  small  amount  of 
woamylcarbamidc,  m.  p.  94°  (lit.  89 — 91°),  is  produced. 
Phenylisoamylcarbamide  has  m.  p.  116°.  Treatment 
of  the  reaction  product  from  isoamylcarbimide  and 
ethyl  aminoacctate  with  anhydrous  hydrazine  gives 
isoamylureidoacetylhydrazine,  m.  p.  114 — 116° 
(benzylidene  derivative,  m.  p.  192°),  convertible  into 
isoamylurcidoacetylazide. 

IV.  Ethyl  8-methyl- a- wobutylhexoate  (improved 
method  of  preparation  by  way  of  isobutylwoamyl- 
malonic  acid  given)  reacts  until  anhydrous  hydrazine 
in  alcohol  at  125 — 130°,  forming  S-tnethyl-a-iso- 
bittylhexoylhydrazine,  m.  p.  35 — 40°  (hydrochloride, 
iu.  p.  164°  after  previous  sintering;  picrate,  m.  p. 
101 — 102°;  benzylidene  derivative,  m.  p.  112°; 
acetophenone  condensation  product,  m.  p.  100°; 
acetyl  derivative,  m.  p.  120°;  benzoyl  derivative, 
m.  p.  124°),  oxidised  by  alcoholic  iodine  to  s-di- 
S-methyl-a-isobidylhexoylhydrazine,  m.  p.  225—227° 
with  darkening  after  sintering  at  about  200°.  8- 

4/ ethyl- a-isobutylhexoylazide  decomposes  in  boiling 
ethereal  solution,  yielding  a-isobutylisohexylcarbhnide, 
b.  p.  210 — 220°,  from  which  are  prepared  s-di-a-iso- 
butylisohexylcarbamide,  m.  p.  228 — 230°,  a-iso bulyl- 
Kohexylcarbamide,  m.  p.  103°,  phenyl-x-isobutyl- 
isohexylcarbamide,  m.  p.  190°,  and  ethyl  a-isobulyl- 
iso hexylcarbamate,  b.  p.  160 — 170°/1S  mm.  Hydro¬ 
lysis  of  the  first  of  these  carbamides  with  hydro¬ 
chloric  acid  at  170°  gives  S-amino-fa-dimethyloctane, 
b.  p.  1S6 — 190°/744  mm.,  ii?U  1-42323  (hydrochloride, 
m.  p.  173 — 174°;  picrate,.  m.  p.  115 — 116°),  which 
is  probably  the  aminodimethvloctane  described  by 
Konovalov  (A.,  1896,  i,  673).  H.  Burton. 

Action  of  carbamazide  on  ethyl  fumarate.  T. 
Curtius  and  W.  Dorr  (J.  pr.  Chem.,  1930,  [ii],  125, 


425 — 443). — When  carbamazide  is  heated  with  ethyl 
fumarate  (or  maleate)  at  100°  (bath)/80 — 100  mm. 
nitrogen  is  evolved  and  a  40%  yield  (10 — 15%  with 
the  maleate)  of  ethyl  ax' -carbamidosuccinate  (I), 

NH2-CO-N<j^co2|t  ’  m-  P*  154°’  is  obtuinecL  Di‘ 

gestion  of  the  oily  residue  from  this,  after  removal  of 
unchanged  ester,  with  warm,  dilute  hydrochloric 
acid  gives  a  small  amount  of  ethyl  carbonyl-ax' -di- 
■  ,  /TT\  ™/NH-CH-CO.,Et  nQ0 

aminosuccinate  (II),  ,  m.  p.  93  , 

also  formed  by  similar  treatment  of  I.  More  pro¬ 
longed  treatment  of  I  affords  diaminosuccinic  acid, 
and  hydrolysis  with  rather  more  than  1-5  mols.  of 
alcoholic  potassium  hydroxide  furnishes  the  potassium 
salt,  m.  p.  1S0°  (not  sharp),  of  ethyl  hydrogen  aa'- 
iminosuccinate  (III),  KH-^q^.qq2^,  m.  p.  73° 
(cf.  Lehrfeld,  A.,  1882,  163 ;  Hell  a"nd  Poliakov,  A., 
1892,  819).  When  III  is  kept  in  a  desiccator  it 
loses  water  yielding  an  anhydride,  m.  p.  93°,  which  on 
treatment  with  acidulated  water  regenerates  III. 
Treatment  of  III  or  its  anhydride  with  boiling 
alcoholic  hydrazine  affords  the  hydrazine  salt  of 
iminosuccinhydrazidic  acid,  chars  when  heated 
(benzylidene  derivative),  converted  by  nitrous  acid 
into  imi nosucc i naz idic  acid,  explodes  when  heated. 
When  I  is  treated  with  alcoholic  hydrazine  hydrate  a 
mixture  of  aa -carbamidosuccinhydrazide,  decomp. 
350°  (dibenzylidene  derivative,  in.  p.  about  330°  with 
charring),  and  carbonyl-ax' -diaminosuccinhtjdrazidc, 
chars  above  350°  (benzylidene  derivative,  m.  p.  310°) 
(obtained  also  from  II),  is  obtained.  The  first- 
named  hydrazide  is  converted  by  nitrous  acid  below 
—10°  into  aa -carbamidosuccinazide,  which  reacts 
with  aniline  in  ethereal  solution  forming  aa'-carb- 
amidosuccinanilide,  chars  above  360°. 

H.  Burton. 

Action  of  carbamazide  on  ethyl  acetoacetate, 
ethylacetoacetate,  acetonedicarboxylate,  and 
azodicarboxylate.  T.  Curtius  and  W.  Sieber  (J. 
pr.  Chem.,  1930,  [ii],  125,  444— 457).— When  carbam¬ 
azide  is  heated  with  ethyl  acetoacetate  at  100° 
(bath)  for  50  hrs.,  nitrogen,  carbon  dioxide,  azoimide, 
and  ethyl  allophanate  are  formed.  A  small  amount 
of  a  substance,  m.  p.  68°,  is  obtained  by  distill¬ 
ation  of  the  residue  with  steam.  The  formation 
of  ethyl  allophanate  is  explained  by  the  reactions : 
(i)  NH,-CO-N,+C„H5OH — >NH2-C02Et;  (») 

NH,-C0-N;— ^NsH+ HNCO ;  (iii)  NH2-C02Et+ 
HNCO — ^NH2-C0-NH-C02Et.  With  ethyl  ethyl¬ 
acetoacetate  and  acetonedicarboxylate,  nitrogen, 
carbon  dioxide,  azoimide,  and  a  small  amount  ot 
cyanuric  acid  are  formed.  A  substance  (or  mixture), 
C6H1104N3,  m.  p.  173°,  is  obtained  from  ethyl  diazo- 
carboxylate  and  carbamazide.  Repeated  crystallis¬ 
ation  of  this  from  alcohol  gives  ethyl  allophanate 
(methyl  allophanate  is  isolated  when  methyl  diazn- 
carboxvlate  is  used),  and  treatment  with  silver  nitrate 
affords  a  silver  salt,  probably  NAgiCiN-CO'NB-COjbt. 
Hydrolysis  of  the  substance  with  cold  hydrochloric 
acid  furnishes  cyanuric  acid  and  ethyl  allophanate- 

H.  Bubton. 

Hydrazides  and  azides  of  phenyl-  and  ethy  - 
succinic  acids.  T.  Curtius.  See  this  vol.,  76G. 
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Action  of  hydrazine  on  ethyl  y-butyrolactone- 
a-carboxylate.  T.  Curtius  and  H.  Sauerberg  (J. 
pr.  Chem.,  1930,  [ii],  125,  139 — 151). — Ethyl y-butyro- 
lactone-a-carboxylato  reacts  with  hydrazine  hydrate, 
yielding  ethyl  y-hydroxybutyrylhydrazine-a-carboxylale, 
ill,  p.  82°,  and  fi-hydroxycthylmalondihydrazide,  m.  p. 
144°  (decomp.),  [dihydrochloride,  m.  p.  153 — 154° ; 
dibenzylidene  derivative,  m.  p.  198°  (decomp.): 
diaeetophenone  condensation  product,  m.  p.  191° 
(decomp.)],  according  to  the  amount  of  hydrazine 
used.  When  these  hydrazides  are  treated  with 
nitrous  acid  the  former  regenerates  the  original 
lactonic  ester,  whilst  the  latter  furnishes  y-bulyro- 
ladone-oL-carboxy azide.  Treatment  of  this  with 
aniline  in  ethereal  solution  gives  y-butyrolaclone- a- 
carboxy anilide,  m.  p.  137°,  but  with  p-toluidinc 
'i-hydroxyetkylmalo?idi-p-toluidide,  m.  p.  248°,  results. 
This  is  hydrolysed  by  warm  ethereal  hydrochloric  .acid 
to  y-butyrolactone-u-carboxy-p-toluidide,  m.  p.  127°. 
When  a  solution  of  the  above  azide  in  chloroform  is 
heated,  nitrogen  is  evolved,  and  a  red  product, 
C12HlgO0NG,  is  formed.  Treatment  of  this  with 
water  (or  hydrochloric  acid)  gives  carbon  dioxide  (cf. 
A.,  1922,  i,  721),  ammonia,  and  indefinite  substances. 
Treatment  of  an  ethereal  solution  of  the  azide  with 
alcohol  affords 'a  compound,  m.  p.  147°,  which  evolves 
carbon  dioxide  when  heated  -with  dilute  sulphuric 
acid,  and  ammonia  with  dilute  sodium  hydroxide 
solution.  H.  Burton. 

Formation  of  hydrazihydrazides  and  bydrazi- 
azides  from  unsymmetrical  aliphatic  tricarb¬ 
oxylic  acids.  T,  Curtius  and  W.  Sandhaas  (J.  pr. 
Chem.,  1930,  [ii],  125,  90 — 105).— Ethyl  sodiobenzyl- 
malonate  and  ethyl  chloroacetate  afford  73%  of  ethyl 
t-phenylpropane-fifiy-lricarboxylate,  b.  p.  195 — 201°/11 
mm,,  which  reacts  slowly  with  anhydrous  hydrazine 
at  the  ordinary  temperature,  forming  the  diammonium 
salt  (-j-EtOH),  m.  p.  138 — 139°,  m.  p.  (alcohol  free) 
144 — 145°  (decomp.),  of  the  amphoteric  a-phenyl- 
propane-fifiy-lricarboxyhydrazihydrazide, 

Ih'C0>C(CH2P1i)'CH2‘CO'NH'NH2’  dimorphous, 
m.p.  148°  and  172°  ( hydrochloride ,  m.  p.  210°;  benzyl- 
idene  derivative,  m.  p.  215° ;  iso propylidene  derivative, 
ro.  p.  141 -5°).  The  hydrazihydrazide  is  converted  by 
nitrous  acid  into  a-phenylpropane-$fry-tricarboxy- 
kldraziazide,  m.  p.  202 — 203°  (decomp.)  after  sintering 
at  190 — 195°,  decomposed  by  heating  with  benzene  to 
the  carbimide  ^^Q>C(CH2Ph)-CH3-NCO,  m.  p. 
203 — 204°  (corresponding  urethane,  m.  p.  232°,  and 
phenylcarbamide  derivative,  m.  p.  221°,  obtained  by 
the  action  of  alcohol  and  aniline,  respectively,  on  the 
carbimide  or  the  hydraziazide).  Hydrolysis  of  the 
hydraziazide  with  concentrated  potassium  hydroxide 
solution  affords  the  hydrazi carboxylic  acid, 
|^Q>C(CH2Ph)-CH2-C°2H,  m.  p.  200°,  also 
formed  together  with  the  impure  carbamide, 

riH-co>c(CH2ph)'CH2'NH]0co> when  the  azide  » 

decomposed  with  water.  When  ethyl  a-phenyl- 
Ptopane-ppy-tricarboxylate  is  heated  with  hydrazine 
hydrate  and  alcohol,  benzylsuccinyldihydrazide,  m.  p. 


146°  ( dibenzylidene  derivative,  m.  p.  186° ;  dmopropyl- 
idene  derivative,  m.  p.  172°),  is  produced.  This  is 
converted  by  the  usual  method  into  benzylsuccinyl- 
diazide.  H.  Burton. 

Preparation  of  semicarb azide.  L.  F.  Audrieth 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1250 — 1251). — Free 
semicarbazide  may  be  prepared  rapidly  and  con¬ 
veniently  by  addition  of  the  sulphate  to  liquid 
ammonia.  The  solution  is  decanted  from  the  pre¬ 
cipitated  ammonium  sulphate  and  evaporated.  The 
action  of  barium  hydroxide  on  the  sulphate  yields  a 
solution  which  may  be  evaporated  below  60°,  but  the 
yield  is  not  so  good.  Preparation  of  guanidine  and 
aminoguanidine  by  the  action  of  ammonia  on  the 
sulphates  is  not  successful,  but  methylhydrazine  may 
be  obtained  in  this  way.  It.  K.  Callow. 

[Preparation  of]  malononitrile.  B.  B.  Corson, 
It.  W.  Scott,  and  C.  E.  Vose  (Organic.  Syntheses, 
1930, 10,  66—69). 

Thermal  decomposition  of  sodium  and  potass¬ 
ium  metbyls.  W.  H.  Carothers  and  D.  D.  Coff¬ 
man  (J.  Amer.  Chem.  Soc.,  1930,  52,  1254 — 1259). 
— -Sodium  and  potassium  methyls  are  prepared 
analogously  to  sodium  ethyl  (A.,  1929,  433).  Thermal 
decomposition  proceeds  ultimately'  according  to  the 
equation  8MCH3=6CH4+M2C2-H5M,  since  methane 
is  evolved  and  the  action  of  water  on  the  residue  yields 
chiefly  acetylene  and  hydrogen.  The  decompositions 
are,  however,  gradual.  The  decomposition  of  sodium 
methyl  becomes  rapid  at  200°  and  may  be  completed 
at  a  slightly  higher  temperature.  The  decomposition 
of  potassium  methyl  first  becomes  rapid  at  100°,  but 
is  not  completed  below  250°.  In  this  behaviour 
evidence  is  found  for  the  reactions  KCH, — >K.,CH„ 
or  K3CH — yK4C,  followed  by  2K4C — >K2C2+6lC 
the  mechanism  of  which  is  discussed  in  terms  of 
electronic  reactions.  R.  K.  Callow. 

Relative  firmness  of  element-organic  union. 
E.  Krause  (Ber.,  1930,  63,  [B],  999— 1000).— In 
connexion  until  the  work  of  Ipatiev  (this  vol.,  463)  it 
is  pointed  out  that  distinction  must  be  drawn  between 
(1)  the  absolute  firmness  of  the  element-organic  union 
as  such  which  can  be  judged  solely'  on  physico¬ 
chemical  data  for  which  sufficient  material  is  not 
available  and  (2)  the  behaviour  of  the  linking  towards 
chemical  reagents  of  differing  tyTpe.  In  the  latter  case 
the  affinity  of  the  reagent  towards  both  metal  and 
alkyl  group  is  involved.  H.  Wren. 

Thermal  decomposition  of  metal  alkyls  in 
bydrogen-etbylene  mixtures.  H.  S.  Taylor  and 
W.  H.  Jones  (J.  Amer.  Chem.  Soc.,  1930,  52,  1111— 
1121). — The  decomposition  of  mercury'  diethyl  and  of 
lead  tetraethyl  in  hydrogen-ethylene  mixtures  at  250— 
300°  has  been  investigated.  The  decomposition  of 
mercury  dimethyl  is  slow,  and  only  preliminary 
experiments  are  described.  When  mercury  diethyl 
decomposes  alone  the  reaction  is  complicated, 
resulting  in  a  mixture  of  gaseous,  mostly  saturated, 
lwdrocarbons,  and  liquid  polymerides  of  ethylene. 
When  ethylene  is  present,  it  is  induced  to  polymerise. 
The  presence  of  hy'drogen  causes  hydrogenation  only 
to  a  small  extent.  Increase  of  pressure  causes  a 
roughly  proportional  increase  in  the  amount  of  poly- 
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merisation.  The  amount  of  polymerisation  is 
increased  also  by  increased  concentration  of  the  metal 
alkyl  in  each  case.  Experiments  are  described  with 
static  and  with  dynamic  methods,  and  in  the  latter  it 
is  found  that  no  appreciable  surface  effect  exists.  It 
is  suggested  that  the  initial  reaction  is  between  ethyl 
and  ethylene  :  C2H5+ 2 C2H4 =C4H(t+C2H4,  followed 
by  C4H9+2C2H4=C8H13+C2H4,  with  the  final  elimin¬ 
ation  of  the  radicals  by  interaction  or  surface  reaction. 
The  end-products  are  comparable  with  those  from 
excited  mercury,  hydrogen,  and  ethylene  (this  vol., 
46;  cf.  also  Lind,  A.,  1926,  769,  1077). 

R.  K.  Callow7. 

Preparation  of  cyclopropane.  W.  A.  Lott  and 
W.  G.  Christiansen  (J.  Amer.  Pharm.  Assoc.,  1930, 
19,  341 — 344). — A  modification  of  Gustavson’s  method 
(A.,  1S99,  i,  421)  for  the  preparation  of  cyclopropane  in 
substantial  quantities  is  described.  Fuming  sulphuric 
acid  absorbs  99-5 — 100%  of  the  gas,  which  has  no 
action  on  acidified  potassium  bromate  solution.  A 
yield  of  at' least  80%  is  obtained.  cycloPropane  is 
not  suitable  for  use  as  a  general  anaesthetic  because  of 
its  low  margin  of  safety.  E.  H.  Sharplf.s. 

Principles  underlying  aromatic  side-chain 
reactivity  from  the  viewpoint  of  the  electronic 
theory  of  valency.  C.  K.  I  no  old  and  C.  S.  Patel 
(J.  Indian  Chem.  Soc.,  1930,  7,  95 — 110). — On  the 
basis  of  Ingold  and  Rotlistein’s  classification  of 
aromatic  side-chain  reactions  (A.,  1928,  747)  into  two 
main  categories  :  (A)  those  which  require  an  influx  of 
electrons  from  the  nucleus  to  the  side-chain  and  (B) 
those  requiring  a  recession  of  electrons  from  the  side- 
chain  towards  the  nucleus,  two  classifications  of 
nuclear  substituents  are  given  [(A),  in  which  a  +1 
effect  involves  op>m  activation,  —I  op>m  de¬ 
activation  and  +T  op-activation  (— T  inoperative), 
and  (B),  in  which  -|-I  involves  op>m  de-activation, 
—I  op>m  activation,  and  — T  op-activation  (+T  in¬ 
operative)]  permitting  the  deduction  of  the  effect  of 
the  substituents  on  side-chain  reactions  of  either  type. 
The  relation  of  this  theory  of  side-chain  reactivity  to 
that  of  nuclear  reactivity  (Ingold,  A.,  1929,  1289)  on 
the  one  hand,  and  that  of  free  radical  chemistry 
(Burton  and  Ingold,  A.,  1929,  1052)  on  the  other,  is 
discussed.  The  velocity  of  acid  hydrolysis  (type  A 
reaction)  and  reduction  (type  B  reaction)  of  a  series 
of  phenyl-substituted  benzyl  bromides  has  been 
determined.  The  mean  values  of  the  bimolecular 
velocity  coefficient  (fcxlO6;  t  in  min.)  for  the  hydro¬ 
lysis  of  benzyl  bromide,  3-  and  i-bromometh}!- 
diphenyl,  2-  and  1-bromomethylnaphthalene  ■with 
90%  alcohol  at  24°,  determined  by  titration  of  the 
liberated  hydrobromic  acid  during  the  first  20 — 45% 
of  the  reaction,  are,  respectively,  78,  146,  165,  184, 
and  220,  whilst  the  corresponding  percentage 
reduction  which  occurs  in  2  hrs.  with  liydriodic  acid  of 
constant  b.  p.  at  100°  is,  respectively,  32,  43,  67,  99, 
and  99%.  Thus  in  each  type  of  reaction  the  velocity 
decreases  in  the  order  a-naphthj7l>p-naphthyl>p-di- 
phenylyl>m-diphenylyl>phenyl.  This  order  is 
identical  with  that  established  by  Schlenk  and  by 
Gomberg  (A.,  1910,  i,  236 ;  1917,  if 537)  for  the  ability 
of  these  groups  to  promote  dissociation  of  the  hexa- 
arylcthanes  into  free  radicals.  In  the  cases  studied, 


the  inductive  effect  of  the  phenyl  group  is  negligible 
and  the  observed  order  is  in  complete  agreement  with 
the  authors’  view  that  the  duplex  electrical  readjust¬ 
ments  (±T  effects)  of  which  the  phenyl  group  is 
capable  are  the  essential  factor  governing  both  the 
stability  of  free  radicals  and  the  enhancement  of  side- 
chain  reactivity  of  both  types  A  and  B.  The  following 
are  described  in  the  courso  of  the  investigation : 
3-bromomethyldiphenyl,  b.  p.  150°/15mm.  (not  pure), 
converted  into  m-jrfienylbenzyllrimethylaminonium 
pier  ale,  m.  p.  152°;  4-bromometliyldiphenyl,  b.  p. 
130 — 140°/10  mm.,  m.  p.  82°  (p-plicnylbcnzyUrimethyl- 
ammonium  pic-rate,  m.  p.  179°),  obtained  together 
with  a  dibrmnoA-metliyldiphcnyl,  m.  p.  129°,  by 
bromination  of  4-methyldiphenyl  at  200°. 

J.  W.  Baker. 

[Preparation  of]  n-amylbenzene.  H.  Gilman 
and.J.  Robinson  (Organic  Syntheses,  1930, 10, 4 — 5). 

[Preparation  of]  1:2:4:  5-tetramethylbenz- 
ene  (durene).  L.  I.  Smith  (Organic  Syntheses, 
1930,10,32—39). 

Possible  relation  between  the  affinity  of  apd 
radicals  and  the  decomposition  of  aryl  iodide 
dichlorides.  I.  Zappi  and  Deulofeu’s  work  on  j 
the  decomposition  of  phenyl  iodide  dichloride.  I 
L.  C.  Guglialmelli,  C.  L.  Ruiz,  P.  Chanussot,  and 
E.  Hermitte  (Anal.  Asoc.  Quim.  Argentina,  1929, 17, 
291 — 307).— In  connexion  with  the  investigation  of 
the  instability  of  2-iodofluorene  dichloride  (Chanussot, 
this  vol.,  202),  the  authors  attack  the  theory  advanced 
by  Zappi  and  Deulofeu  (ibid.,  79,  201)  of  the  decom¬ 
position  of  phenyl  iodide  dichloride.  j 

When  heated  in  a  sealed  tube  phenyl  iodide  di-  i 
chloride  yields  a  mixture  of  o-  and  p-chloroiodobenzene 
with  evolution  of  hydrogen  chloride ;  all  the  liberated 
chlorine  is  consumed  (cf.  Caldwell  and  Werner,  J.C.S., 
1907,  91,  240,  528).  Also,  the  whole  of  the  chlorine 
of  phenyl  iodide  dichloride  reacts  with  magnesium 
methyl  iodide  in  the  Zerevitinov  reaction.  The  inter¬ 
action  of  phenyl  iodide  dichloride  with  allyl  alcohol  is 
a  complex  reaction  in  which  the  formation  of  acralde- 
liydc  can  be  demonstrated,  and  the  hydrogen  chloride 
liberated  (the  determination  of  which  is  the  only 
evidence  on  which  the  theory  of  Zappi  and  Deulofeu 
is  based)  is  the  result  of  this  oxidation;  moreover, 
only  iodobenzene,  and  no  chloroiodobenzene,  can  be 
recognised  in  the  product.  Amylene,  however,  acts 
as  a  simple  halogen  acceptor,  and  no  hydrogen  chloride 
is  formed. 

In  iodide  dichlorides  the  equivalence  of  the  two 
chlorine  atoms,  which  are  probably  united  to  iodine 
by  singlet  linkings,  is  thus  supported,  and  the  sug¬ 
gestion  of  Zappi  and  Deulofeu  that  one  is  united  by  a 
covalency  and  one  by  an  electrovalency  is  disproved. 

R.  K.  Callow. 

Decomposition  of  phenyl  iodide  dichloride- 
II.  Action  of  allyl  alcohol  on  phenyl  iodide 
dichloride.  E.  V.  Zappi  and  V.  Deulofeu  (Anal- 
Asoc.  Quim.  Argentina,  1929, 17,  308— 317).— Further 
examination  of  the  interaction  of  allyl  alcohol  and 
phenyl  iodide  dichloride  (this  vol.,  79,  201)  shows  that 
the  reaction  is  not  as  formulated  there,  since  (<*) 
disappearance  of  the  ethylenic  linking,  as  deternnnec 
by  titration  with  bromine,  is  more  complete  than  the 
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theory  requires,  ( b )  only  minimal  amounts  of  dihalogen- 
ated  benzene  can  be  isolated,  and  (c)  the  formation  of 
considerable  amounts  of  aeraldchyde  is  shown  by 
Powick’s  reaction  (A.,  1023,  ii,  191),  and  complex 
oxidation  products  of  allyl  alcohol  are  formed.  It  is 
concluded  that  the  predominant  reaction  is  PhICl,= 
Phl+Cl2.  R.  K.  Callow! 

Comparative  reactivities  of  some  chloro-  and 
bromo-nitrobenzenes.  M.  M.  Sprung  (J.  Amer. 
Chem.  Soc.,  1930, 52, 1G50— 1654).— The  (bimolecular) 
velocity  coefficients  for  the  reaction  between  the  three 
chloronitrobenzenes  and  sodium  sulphite  in  50% 
aqueous  alcohol  at  30°  are  of  the  same  degree  of 
magnitude;  the  relative  reactivities  are  in  the  order 
m >o>p.  For  the  bromonitrobenzenes  at  40°,  the 
order  is  p>m>o.  1-Chloro-  and  l-bromo-2  : 4-di- 
nitrobenzenes  are  about  2000  times  as  reactive  as  the 
mononitro-derivatives,  and  picryl  chloride  is  about 
25  times  as  reactive  as  the  ctinitro-compounds. 

H.  Burton. 

[1:3:4: 5-Tetranitrobenzene.]  W.  Borsche 
(Ber.,  1930,  63,  [B],  1007).— 1  :  3  :  4  :  5-Tetranitro- 
benzene  (cf.  Holleman,  this  vol.,  331)  has  been 
described  previously  by  the  author  as  1  :  2  :  3  :  5- 
tetranitrobenzene  (cf.  A.,  1923,  i,  1091).  H.  Wren. 

Preparation  of  organic  reagents  in  analytical 
laboratories.  II.  Cupferron.  K.  H.  Slotta  and 
K.  R.  Jacobi  (Z.  anal.  Chem.,  1930,  80,  97 — 103). — 
Ammonia  is  passed  into  an  ice-cold  solution  of  25  g. 
of  nitrobenzene  in  125  e.e.  of  96%  alcohol  and  25  c.c. 
of  water  to  complete  saturation.  The  solution  is  then 
treated  with  a  rapid  stream  of  hydrogen  sulphide 
while  immersed  in  a  freezing  mixture  until,  after 
2| — 3  hrs.,  a  pale  yellow,  pasty  mass  is  obtained; 
500  c.c.  of  ether  arc  added,  the  solution  is  shaken 
vigorously  and  filtered,  and  the  ethereallayer  separated 
from  the  aqueous  polysulphide  layer  and  saturated 
with  ammonia.  After  allowing  the  aqueous  layer  to 
settle  the  ethereal  solution  is  withdrawn,  cooled  in 
ice,  and  treated  with  ethyl  nitrite  from  25  g.  of 
sodium  nitrite,  40  c.c.  of  water,  33  c.c.  of  96%  alcohol, 
end  90  c.c.  of  hydrochloric  acid  (1  : 1).  The  solution 
becomes  dark  red  at  first,  but  tho  colour  slowly 
disappears  and  crystals  of  cupferron  separate;  they 
recollected,  washed  with  ether,  and  dried  over  calcium 
chloride  and  ammonium  carbonate.  The  yield  is  80% 
of  the  theoretical.  A.  R.  Powell. 

Comparative  reactivities  of  some  substituted 
benzyl  halides.  M.  M.  Sprung  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1640 — 1649). — The  reaction  between 
benzyl  and  substituted  benzyl  chlorides  or  bromides 
rid  sodium  sulphite  in  50%  aqucous-alcoholic  solution 
at  30 — 40°  is  bimolecular.  In  the  case  of  benzyl 
chloride  the  velocity  coefficient  increases  with 
diminishing  initial  concentration  of  the  reactants,  and 
decreases  with  added  sodium  hydrogen  sulphite. 
|  Reaction  is  considered  to  occur  between  the  halide  and 
5  sulphite  ion.  Introduction  of  a  nuclear  chlorine  or 
bromine  atom  into  the  molecule  causes  a  diminution 
®  the  coefficient,  except  for  p-bromobenzyl  chloride 
this  case  there  is  an  increase).  Introduction  of  a 
mtro-group  causes  an  increase  in  the  coefficient, 
the  order  of  reactivitv  of  isomerides  for  all  the  cases 
studied  is  p>o>m.  *  H.  Burton. 


Aption  of  sodamide  on  [S-phenyl-S-alkylethyl] 
bromides.  (Mlle.)  Amagat  (Compt.  rend..  1930, 
190,  1055 — 1057). — When  p  -  phenyl  -  p  -  alkylethyl 
bromides  are  treated  with  sodamide  in  boiling  xylene 
elimination  of  hydrogen  bromido  occurs,  and  the 
hydrocarbons  formed  are  mainly  the  s-derivatives 
CHPhlCHR  (cf.  Ramart-Lucas  and  Amagat,  A.,  1927, 
241) ;  a  small  amount  of  the  isomeride  CRPlnCH2  is 
also  produced.  The  following  bromides  are  prepared 
from  the  appropriate  alcohol  and  hydrobromic  acid 
(d  1-47)  by  heating  tho  mixture  on  the  water-bath  : 
$-phenylpropyl  bromide,  b.  p.  115°/21  mm. ;  (3- phenyl- 
butyl  bromide,  b.  p.  130 — 132°/28  mm. ;  $-phenylis,a- 
amyl  bromide,  b.  p'  123 — 124°/13  mm.,  and  (3 -phenyl- 
$-cthylbutyl  bromide,  b.  p.  128 — 130°/12  mm.  Prepar¬ 
ation  of  the  above  bromides  by  Norris’  method  (A., 
1907,  i,  1034)  results  in  the  formation  of  appreciable 
amounts  of  unsaturated  hydrocarbons ;  similar  results 
are  noticed  during  the  preparation  of  the  corre¬ 
sponding  chlorides  by  means  of  thionyl  chloride  and 
pyridine  at  low  temperatures.  H.  Burton, 

Additive  compounds  of  copper  halides  and 
silver  nitrate  with  benzyl  sulphide.  E.  H.  Huff¬ 
man  [with  G.  McP.  Smith]  (J.  Amer.  Chem.  Soc., 
1930,  52,  1353 — 1356). — Cupric  and  cuprous  halides 
give  compounds  CuX,2(C7H7)2S  (X=C1,  Br,  or  1) 
when  boiled  with  benzyl  sulphide  in  acetone.  The 
compounds  are  insoluble  in  water  and  dissociate  in 
acetone,  but  all  of  the  copper  is  not  precipitated  by 
hydrogen  sulphide.  Silver  and  cadmium  halides  did 
not  give  similar  compounds,  but  tho  substance 
AgN03,2(C7H7)2S,  m.  p.  105-5°,  was  prepared. 

J.  G.  A.  Griffiths. 

Influence  of  poles  and  polar  linkings  on  course 
pursued  by  elimination  reactions.  VIII. 
Methylenic  and  paraffinic  degradations  of  sul- 
phones.  IX.  Isolation  of  a  substance  believed 
to  contain  a  semipolar  double  linking  with 
participating  carbon.  C.  K.  Ingold  and  J.  A. 
Jessop  (J.C.S.,  1930,  708—713,  713— 718).— VIII. 
When  olefinic  degradation  of  sulphones  is  inhibited, 
both  methylenic  decomposition  (otherwise  character¬ 
istic  of  ammonium  hydroxides)  and  paraffinic  degrad¬ 
ation  (otherwise  characteristic  of  phosphonium  hydr¬ 
oxides)  occur  side  by  side  provided  both  are  structur¬ 
ally  possible.  Thus  sulphone  sulphur  shows  simul¬ 
taneously  the  tendency  of  phosphonium  phosphorus 
to  enlarge  its  valency  group  and  the  ability  of  am¬ 
monium  nitrogen  to  deplete  the  valency  group  of  an 
adjoining  carbon  atom.  The  experimental  data  relate 
to  the  decomposition  by  potassium  hydroxide  of 
sulphones  containing  methyl,  phenyl,  p-tolyl,  benzyl, 
9-fluorenyl,  and  9-phenyl-9-fluorenyl  groups.  The 
order  of  facility  of  methylenic  extrusion  is  9-fluorenyl 
>benzyl> methyl,  which  is  the  order  of  anionic 
stability  as  the  theory  of  the  reaction  demands.  The 
same  order  obtains  for  paraffinic  elimination,  con¬ 
sistently  with  the  results  of  thermal  decompositions  of 
phosphonium  hydroxides. 

The  following  substances  are  described  incidentally  : 
Q-fluorenyl-p-tolylsulphonc,  m.  p.  226 — 227°  (from 
9-bromofluorene  and  alcoholic  sodium  p-toluene- 
sulphinate  dihydrate) ;  9-phenyl-9-jluorenyl--p-tolyl- 
sulphone,  m.  p.  211 — 212°;  a  hydrocarbon,  (C]9H12)4, 
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decomp,  above  300°  (from  the  decomposition  of 
9-phenyl-9-fluorenyl-p-tolylsulphone) ;  and  silver 
me.lhanesulphinate. 

IX.  With  a  reference  to  the  earlier  observations  of 
the  colour  of  fluorenylammonium  hydroxide  solutions 
it  is  concluded  that  since  sulphoxides  have  a  smaller 
tendency  to  hydrate  than  amine  oxides  therefore  in 
the  fluorenylsulphonium  series  the  relative  stabilities 
of  the  hydroxide  and  the  anhydride  should  be  reversed  : 

{C12Hs>  CH-NR3)OH'  ^  c12h8>c— NR3+H,0 

(colourless;  stable)  (coloured  ;  unstable) 

{C12H8>CH*SR2}OH'=^C12Hs>C— sr2+h,o 

(colourless;  unstable)  (coloured;  stable) 

This  has  been  verified ;  9-bromofluorene  and 
methyl  sulphide  condensed  at  the  ordinary  temper¬ 
ature  in  nitromethane  solution,  yielding  Jluorenyl- 
U-dimethylsulphonium  bromide,  m.  p.  133°  (corre¬ 
sponding  picrate,  m.  p.  149 — 150°),  treatment  of 
■which  in  aqueous  solution  with  aqueous  ammonia, 
barium  hydroxide,  or  sodium  hydroxide  gave  di- 
methylsulphonium  Q-fiuorenylidide,  m.  p.  about  70 — 
15°  (decomp.).  This  compound  was  sufficiently  stable 
for  analysis  and  mol.  wt.  determinations  in  benzene 
solution.  Evolution  of  methyl  sulphide  became  per¬ 
ceptible  after  a  few  hours  at  the  ordinary  temperature 
and  more  rapid  at  higher  temperatures.  It  did  not 
form  a  sulphonium  hydroxide  by  addition  of  water, 
but  was  more  basic  than  a  sulphoxide,  since  it  reacted 
with  dilute  hydrochloric  acid,  giving  immediately  the 
corresponding  fluorenyl-9-dimethylsulphonium  salt : 
the  9-carbon  atom  thus  appears  to  have  conferred 
on  it  by  its  constitutional  environment  properties 
analogous  to  those  of  a  nitrogen  atom. 

R.  W.  J.  Le  Fevre. 

Decomposition  of  sulphonazides.  T.  Curtius. 
I.  Benzenesulphonazide.  T.  Curtius  and  J. 
Rissom.  II.  p-Toluenesulphonazide.  T.  Cur¬ 
tius  and  G.  Kraemer.  III.  p-Chlorobenzene- 
sulphonazide.  T.  Curtius  and  K.  Vorbach.  TV. 
Benzene-1  : 3-disulphonazide.  T.  Curtius  and 
H.  Meier.  V.  Naphthalene-l-sulphonazide.  T. 
Curtius,  H.  Bottler,  and  G.  Hasse.  VI. 
Naphthalene-2-sulphonazide.  T.  Curtius,  H. 
Bottler,  and  W.Raudenbusch.  VII.  Naphthal¬ 
ene-1  :  5-disulphonazide.  T.  Curtius  and  R. 
Tuxex.  VIII.  Anthraquinone-2-sulphonazide. 
T.  Curtius  and  H.Derlon  (J.pr.Chem.,  1930,  [ii],  125, 
303—311,  311—323,  323—340,  340—357,  358—366, 
366—379,  3S0— 401,  401—119,  420— 124).— Aromatic 
sulphonazides  are  prepared  either  by  treatment  of  the 
sulphonhydrazide  with  nitrous  acid  or,  more  con¬ 
veniently,  from  the  sulphonyl  chloride  and  sodium 
azide.  When  a  sulphonazide  is  heated  with  a  large 
excess  of  an  aromatic  hydrocarbon  or  amine,  1  mol.  of 
nitrogen  is  evolved  and  the  residue,  R-S02-X<,  which 
is  formed,  then  reacts  with  the  solvent  (CeH5-R'), 
yielding  (usually)  a  mixture  of  the  o-  and  p-  (not  m-) 
sulphonarylamide,  R-S02-NH-CGH4-R'.  Formation  of 
the  amide  R*S02'NH2  also  occurs  to  some  extent.  With 
aniline,  the  reaction  R-S02*N3-)-NH2Ph — 

R-SOo  NHPh  also  takes  place.  With  methyl-  and 
dimethyl-anilines, pp'-dimethyldiamino-  and  pp'-tetra- 


methyldiamino-dipheny'lmethanes  are  usually  formed 
as  by'-products.  Previous  work  (A.,  1921,  i,  747; 
1924,  i,  998;  1926,  415)  is  reviewed. 

I.  When  benzenesulphonazide  is  heated  with  benz¬ 
ene  at  105°,  benzenesulphonanilide  is  obtained.  With 
boiling  toluene,  a  mixture  of  benzenesulphonamide 
(I),  and  benzenesulphon-o-  and  -p-toluidides  results. 
Methylaniline  gives  I,  a  benzenesulphonamidomethyl- 
aniline  ( picrate ,  m.  p.  151 — 152°),  and  a  small  amount 
of  pp'-cfimethyldiaminodiphenylmethane ;  dimethyl- 
aniline  affords  I,  2-  and  4-benzenesulphonamidodi- 
methydanilines,  and  pp'-tetramethyldiaminodiphenyl- 
methane.  Treatment  of  the  last-named  compound 
with  nitrous  acid  yields  a  mixture  of  the  2  :  2'-dinitro- 
derivative,  m.  p.  123°,  and  p-nitrodimethylanilinc. 
The  azide  and  diphenylamine  at  140°  furnish  a 
benzenesulphonamidodipkenylamine,  m.  p.  130°,  hydro¬ 
lysed  by  hydrochloric  acid  at  110°  to  an  aminodi- 
pkenylamine  hydrochloride,  m.  p.  190 — -195°.  With 
boiling  pyridine,  a  benzenesulphonamidopyridine,  m.p. 
152°  ( hydrochloride ,  m.  p.  202°),  is  obtained.  Hydro¬ 
lysis  of  this  with  hydrochloric  acid  at  150°  gives  the 
benzenesulphonate,  m.  p.  115°,  of  an  aminopyridine 
(mercurichloride,  m.  p.  194°).  When  the  azide  is 
heated  with  ethyl  malonate  at  140 — 145°,  I  and  a 
small  amount  of  ethyl  benzenesulphonamidomalonak, 
m.  p.  69 — 70°,  are  formed. 

II.  p-Toluenesulphonhydrazide,  m.  p.  109 — 110’ 
[decomp.;  silver  nitrate  additive  compound ;  hydro¬ 
chloride,  m.  p.  164 — 165°  (dccomp.);  benzylident 
derivative,  m.  p.  127 — 128°  (decomp.) ;  iso propylidem 
derivative,  m.  p.  158 — 159°  (decomp.)],  is  prepared 
from  p-toluenesulphonyl  chloride  and  aqueous  hydr¬ 
azine  hydrate  (1  ;  2).  p-Toluenesulphonazide,  m.  p. 
22°,  reacts  with  benzene  and  p-xylene,  forming 
p-toluenesulphon-anilide  and  -p-xylidide,  m.  p.  120 — 
121°,  respectively'.  p-Xylidine  picrate  and  p-toluene- 
sulphonate  have  m.  p.  171°  (decomp.)  and  232 — 233°, 
respectively'.  The  reactions  with  aniline,  methyl-  and 
dimethyl-anilines  are  described;  mixtures  of  the 
expected  products  are  obtained.  The  picrate,  m.  p. 
207°,  of  3(or  4)-p -toluenesulphonamidopyridine,  m.  p- 
210°  (hydrochloride,  m.  p.  206°;  p-toluenesulphonak. 
m.  p.  1S0°),  on  hy'droly'sis  with  hydrochloric  acid  at 
120°  gives  3(or  A)-aminopyridine  picrate,  m.  p.  13S — 
139°  ( p-toluenesulphonale ,  m.  p.  107 — 108°). 

III.  The  decomposition  of  p-chlorobenzenesidphon- 
azide,  m.  p.  39°,  in  presence  of  toluene,  p-xylene, 
naphthalene,  aniline,  methyl-  and  dimethyl-anilines, 
pyridine,  and  quinoline  at  the  b.  p.  or  130 — 140°  vras 
studied,  and  the  following  compounds  were  isolated : 
p-chlorobenzenesulphon-p-xylidide,  m.  p.  114°,  and  j 
-cL-naphihalide,  m.  p.  190°  (the  $-naphthalide,  m.  p- 
134°,  is  also  described);  2-p-chlorobenzenesulphon- 
amido-aniline,  m.  p.  116°,  and  -methylaniline.  m.  p- 
178°;  a  p -chlorobenzenesulphonamidopyridine  picra_je' 
m.  p.  191°,  hydrolysed  by  hydrochloric  acid  at  I-1’ 
to  an  unidentified  picrate,  m.  p.  154°.  p-CUoro- 
benzenesulphonhydrazide  [hydrochloride,  m.  p- 

159° ;  picrate,  m.  p.  83° ;  benzylidene  derivative,  w-  P- 
128 — 129°  (decomp.) ;  isopropylidene  derivative,  in-  P- 
140 — 143°  (decomp.)]  has  m.  p.  113 — 114°. 

[With  R.  Fixgado.] — p-Chlorobenzenesulphonazsle 

and  ethyl  malonate  do  not  react  at  110°/20 — 25  ral“"  j 
with  ethyl  sodiomalonate  the  sodium  salt  of  itn'J1 


ORGANIC  CHEMISTRY. 


701 


5-/( ydroxy- 1  -p-chlorobenzenesulphonyl - 1  :  2  :  3 - triazole- 

4- carboxylate,  m.  p.  95°  (cf.  A.,  1924,  i,  998),  is  ob¬ 
tained. 

IV.  Benzene- 1  :  3-disulphonuzidc,  m.  p.  82°,  and 
p-xylenc  give  benzene- 1  :  3-disulphon-p-xylididc,  m.  p. 
156°;  with  dimethylaniline  at  130 — -135°,  a  mixture 
of  benzene-1  :  3-disuIphonamidc,  pp'-tetramethyldi- 
aminodiphenylmethane,  and  an  impure  compound, 
m.  p.  about  210°  after  previous  softening,  is  formed. 
Benzene-1  :  .3 - d isu Iphon hyd raz ide  [silver  nitrate  addi¬ 
tive  compound ;  dibenzylidene  derivative,  m.  p.  171°: 
dilsopropylidene  derivative  (-f-0-5C3HGO),  m.  p.  149° 
(decomp.)]  has  m.  p.  145°  (decomp.). 

p-Acetamidobenzencsulphonazidc  (A.,  1926,  393) 
and  p-xylenc  give  a  small  amount  of  p -acetamido- 
benzenesulphon-p-xylidide,  m.  p.  230°. 

V.  Naphthalene-l-sulphonhydrazide,  m.  p.  123°  (de- 
comp.)  [ hydrochloride ,  m.  p.  142° ;  benzylidene  deriv¬ 
ative,  m.  p.  153°  (deeomp.) ;  isopropylidene  derivative, 
m.  p.  165°],  and  naphthalene-l-sulphonazide,  m.  p.  53°, 
are  described.  Naphthalene-l-sulphon-p-xylidide  has 
m.  p.  159°.  The  azide  reacts  with  ethyl  sodiomalonate, 
yielding  the  sodium  salt,  decomp.  178°,  of  ethyl 

5- hydroxy- 1  -naphthalene- 1-sulplion yl- 1  :  2  :  3-lriazole-A- 
carboxylate  [ammonium,  m.  p.  158°  (deeomp.);  hydr¬ 
azine,  m.  p.  135°  (deeomp.),  piperidine,  m.  p.  167° 
(deeomp.),  barium,  m.  p.  192°  (deeomp.),  and  silver 
salts].  The  free  ester  isomerises  rapidly  to  the 
corresponding  triazolone  or  ethyl  diazomalon-naphth- 
ehne-l-sulphonylamate,  m.  p.  140°,  which  is  hydrolysed 
by  aqueous-alcoholic  sodium  hydroxide  to  disodium 
5-hydroxy- l -naphthalene- 1  -sulphonyl-1 :  2  : 3-triazole- 4- 
carboxylate,  deeomp.  197°.  Acidification  of  this  salt 
affords  diazomalon-naphthalene-l-sulphonylamic  acid, 
which  is  decomposed  by  boiling  with  water  to  hydr- 
oxyacetnaphtkalene-  1-sulphonamide,  m.  p.  210°.  Pro¬ 
longed  treatment  of  the  above  diazo-ester  with  con¬ 
centrated  aqueous  ammonia  gives  the  ammonium  salt, 

p.  179°  (deeomp.),  of  5-hydroxy-l-naphthalene- 
\-wlphonyl  - 1  :  2  :  3  -  triazole  -  4  -  carboxylamide ;  this 
hydroxy-compound  rearranges  to  5-hydroxy- 1  :  2  :  3- 
lriazole-4-carboxy  naphthalene- 1  -sulphonamide,  m.  p. 
117°  (deeomp.).  Prolonged  treatment  of  the  diazo- 
cster  with  alcoholic  hydrazine  at  the  ordinary  tem¬ 
perature  affords  the  dihydrazine  salt,  deeomp.  185°, 
°f  l-amino-5- hydroxy -1  :  2  :  3  -  triazole  -  4  -  carboxy  - 
wphthalene-l -sulphonamide,  m.  p.  168°  (deeomp.) 
[benzylidene  derivative,  m.  p.  203°  (deeomp.)];  with 
hydrazine  hydrate  alone  at  95°,  a  mixture  of  a-naphth- 
slene-sulphonamide  and  the  hydrazine  salt,  m.  p. 
210°  (deeomp.),  of  l-amino-5-hydroxy-l  :  2  :3-triazole-4- 
carboxyhydrazide,  deeomp.  when  heated  without 
melting  [dibenzylidene,  m.  p.  201°  (deeomp.),  disali- 
c, ylidene ,  m.  p.  207°  (deeomp.),  and  di-o-nitrobenzyl- 
>dene  derivatives,  m.  p.  211°  (deeomp.)],  is  formed. 

yi.  The  reactions  between  naphthalene-2-sulphon- 
&dde  and  toluene,  p-xylene,  naphthalene,  aniline, 
wetanilide,  methyl-  and  dimethyl-anilines,  pyridine, 
a»d  quinoline  are  investigated.  Di-p-naphtlnd  di¬ 
sulphide  is  formed  during  the  reaction  with  dimethyl- 
aniline.  Naphthalene-2-, <nilphon-p-xylidide,  m.  p.  118°, 
-a- naphthaUde ,  m.  p.  179°;  2-naphthalene-2-sul- 
'Mnainidoan iline,  m.  p.  182°  ( hydrochloride ,  m  p. 

naphthalene-2-sulphonamidopyridine,  m.  p. 
*98°  [ hydrochloride ,  m.  p.  193°  (deeomp.);  nitrate. 


m.  p.  156°;  picrale,  m.  p.  192°  (deeomp.)],  and  an 
aminopyridine  ( pic-rates ,  m.  p.  218’  and  226°)  are 
incidentally  described. 

Naphthalene-2-suIphonazide  and  ethyl  sodiomalon¬ 
ate  afford  the  sodium  salt,  m.  p.  142°  (deeomp.),  of 
ethyl  5- hydroxy- 1  -naphthalene-2-suIphonyl- 1  :  2  :  3- 
triazole-4-carboxylato  [ammonium,  m.  p.  153°  (de¬ 
comp.),  hydrazine,  m.  p.  133°,  barium,  and  silver 
salts],  which  on  acidification  yields  ethyl  diazomalon- 
$-naphthalenesulphonylamate,  m.  p.  127°  (the  free  acid, 
deeomp.  132 — -137°,  is  decomposed  by  water  at  50°  to 
hydroxyacetnaphthalene-2-sulphonamide,  m.  p.  147°). 
Prolonged  treatment  of  the  diazo-ester  with  aqueous 
ammonia  affords  the  ammonium  salt,  m.  p.  178° 
(deeomp.),  of  5-hydroxy-\-naphthalene-2-sulphonyl- 
1:2: 3-triazole-A-carboxylamide.  This  amide  is  un¬ 
stable  and  rearranges  into  5-hydroxy- 1  :  2  :  3-triazole- 
A-carboxynaphtluxlene-2-sulphonamide,  in.  p.  169°  (de¬ 
comp.).  Alcoholic  hydrazine  hydrate  converts  the 
diazo-ester  into  the  dihydrazine  salt,  deeomp.  198°,  of 
1  -  am  i  no  -  5  -  hydroxy  - 1  :  2  :  3  -  triazole- 4  -  carboxy  na  phlh- 
alene-2-sulphonamide ,  m.  p.  171°  (deeomp.)  [benzyl¬ 
idene  derivative,  m.  p.  200°  (deeomp.) ;  iso propylidene 
derivative,  in.  p.  184°  (deeomp.)],  whilst  with  hydr¬ 
azine  hydrate  alone  at  100°,  a  mixture  of  naphth- 
alene-2-sulphonamide,  m.  p.  217°,  and  the  hydrazine 
salt  of  l-amino-5-hydroxy-l  :  2  :  3-triazole-4-carboxy- 
hydrazide  (cf.  V)  is  formed. 

VII.  Naphthalene-\  :  5-disulphonhydrazide,  blackens 
about  240°  without  melting  [ dihydrochloride ;  di sul¬ 
phate  ;  dinitrate ;  disodium  salt  (-f3H20);  dibenzyl¬ 
idene  derivative,  deeomp.  228°;  dilsopropylidene 
derivative,  m.  p.  201 — 202°  (deeomp.)  after  previous 
sintering],  is  prepared  from  the  dichloride  and  alcoholic 
hydrazine  hydrate.  Treatment  of  naphthalene-1  :  5- 
disulphonazide,  m.  p.  177°,  with  hydrazine  hydrate  in 
alcoholic  solution  gives  the  dihydrazine  salt,  m.  p. 
194°,  of  naphthalene- 1  :  5-disulphinic  acid,  m.  p.  166 — 
167°  (ammonium  and  ferric  salts).  The  acid  is  also 
obtained  when  the  above  disodium  salt  is  decomposed 
with  warm  water  (and  subsequent  acidification)  and  by 
reducing  naphthalene- 1  :  5-disuIphonyI  chloride  with 
zinc  dust  and  water.  When  the  disulphonyl  chloride 
is  dissolved  in  boiling  alcohol  and  the  resulting  solution 
cooled  rapidly,  ethyl  hydrogen  naphthalene-1  : 5-di- 
sulphonate,  m.  p.  147°  (pyridine  salt,  m.  p.  242°), 
separates.  Attempts  to  prepare  naphthalene- 1  :  5- 
disulphonmonoazidc  chloride  were  unsuccessful. 
Naphtluilene-1  :  5-disulphon  -p-xyl  id  ide,  not  melted  at 
285°,  is  obtained  from  the  azide  and  boiling  p-xvlene. 
The  azide  reacts  with  ethyl  .sodiomalonate  in  alcohol 
forming  the  disodium  salt,  deeomp.  210 — 211°  after 
previous  sintering,  of  the  triazole, 

10^1  q H JXI-OOoEt  ] ,  ^  [di potassium,  di- 

ammonium,  m,  p.  181°  (deeomp.),  and  dipyridine  salts, 
m.  p.  1S8°],  which  on  acidification  affords  the  isomeric 
triazolone  or  diazo-ester, 

CJOHB[S02-NH-CO-C(:N,)-C02Et]2,  (II)  m.  p.  216  (de¬ 
comp.).  Hydrolysis  of  II  with  dilute  sodium  hydr¬ 
oxide  solution  gives  the  unstable  acid,  which  is  decom¬ 
posed  bv  water  at  70°  to  the  amide, 
(OH-CH2-CO-NH-SO2)2C10He,  m.  p.  247—248°  (de- 
comp.).  Treatment  of  II  with  aqueous  ammonia  at 
90 — -100°  affords  a  small  amount  of  naphthalene- 1  :  5- 
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disulphonamide  together  with  the  ammonium  salt, 
m.  p.  19G — 197°,  of  the  above  hydroxytriazolecarboxyl- 
amide  (I  where  C02Et=CONH2) ;  acidification  of 
the  mother-liquors  with  dilute  hydrochloric  acid 
furnishes  the  triazole, 

c10hg[so3-nh-co-c<c(oh^Ih].,  (III)’ m-  p-  202°- 

VIII.  Anlliraquinonc-Q-sulphonazidc,  m.  p.  153°,  is 
prepared  from  the  sulphonyl  chloride  and  sodium 
azide  in  alcohol.  When  the  chloride  is  treated  with 
hydrazine  hydrate,  reduction  and  hydrazide  form¬ 
ation  occur  simultaneously;  the  product  formed  is 
oxanthranol-fi-sulphonhydrazide,  m.  p.  222 — 223°  (iso- 
propylidene  derivative,  m.  p.  165°).  The  azide  and 
boiling  p-xylene  give  a  small  amount  of  anthraquinone- 
[i-sulphon-p-xylidide,  m.  p.  200°.  Acidification  of  the 
reaction  product  from  the  azide  and  ethyl  sodio- 
malonate  yields  ethyl  l-anlhraquinone-$-sulphonyl- 
1:2:  S-triazol-S-oneA-carboxylate  (or  ethyl  diazomalon- 
anthraquincme-$-sulphonylamate),  m.  p.  183°  (decomp.). 

H.  Burton. 

Stereoisomerism  of  diphenyl  compounds. 
IV.  W.  M.  Stanley  and  It.  Adams  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1200— 1205).— Theoretical.  The 
distances  between  the  centres  of  nuclear  carbon  atoms 
of  the  benzene  ring  and  the  centres  of  the  atoms  of 
substituent  groups  have  been  calculated  from  X-ray 
data.  In  the  case  of  2  :  6  :  2'  :  fi'-substituted  diphenyl 
compounds  it  is  then  possible  to  estimate  the  inter¬ 
ference  with  free  rotation  by  subtracting  the  distance 
between  the  2  :  2'-carbon  atoms  from  the  sum  of  the 
distances  of  the  2  :  2'-groups  from  the  nuclei.  The 
resultant  differences  are  tabulated  for  compounds  with 
two  different  kinds  of  groups  in  the  2  :  6  :  2' :  6'- 
positions.  Eight  compounds  with  comparatively 
large  differences  have  been  resolved  and  are  not  readily 
racemised.  The  probable  ease  of  racemisation  of  the 
other  tetra-substituted  compounds  and  of  2  : 6 : 2'-tri- 
substituted  compounds  is  also  discussed. 

R.  K.  Callow. 

Reduction  of  nitro-derivatives  of  diphenyl.  L. 
Guglialmelli  and  hi.  R.  Franco  (Anal.  Asoc.  Quim. 
Argentina,  1929,  17,  340 — 351). — Pure  4 : 4'-dinitro- 
diphenyl  is  conveniently  prepared  by  nitrating  di¬ 
phenyl  to  4-nitrodiphenyl  and  then  further  nitrating 
the  purified  product.  The  yields  of  4-nitro-4'-amino- 
diphenyl  obtainable  by  modifications  of  the  process  of 
reduction  by  sulphides  have  been  compared.  The 
most  satisfactory  method  is  reduction  of  4  :  4'-dinitro- 
diphenyl  suspended  in  60  parts  of  a  boiling  mixture  of 
acetone  and  water  (1  :  5)  with  a  solution  of  polysul¬ 
phide  prepared  from  3  parts  of  sodium  sulphide  and 
0-8  part  of  sulphur.  4-Nitro-4'-aminodiphenyl  has 
m.  p.  197 — 19S°.  A  substance,  m.  p.  224°,  is  obtained 
by  incomplete  reduction.  R.  K.  Callow. 

Tervalent  carbon.  IX.  Triarylmethyls  con¬ 
taining  electro-positive  and  -negative  substitu¬ 
ents.  K.  Ziegler  and  W.  Mathes  (Annalen,  1930, 
479,  111 — 122). — -p-Nitrobenzophenone  dichloride  and 
benzene  react  in  presence  of  aluminium  chloride 
forming  crude  p-nitrotriphenylmethyl  chloride.  This 
is  converted  by  boiling  methyl  alcohol  into  p -nitro- 
triphenyhnethyl  methyl  ether ,  dimorphous,  m.  p.  104° 
and  116°  (stable),  which,  on  treatment  with  acetyl 


chloride,  gives  the  pure  chloride  (&=4-5x  lO'-8,  in. 
sulphur  dioxide  at  a  dilution  of  100  litres  per  mol.), 
pp' -Dinitrotriphenylmethyl  chloride,  m.  p.  141° 
(fc=2— 3x  10~9)  (corresponding  methyl  ether,  m.  p. 
123—124°),  is  prepared  similarly  from  4  :  4^-dinitro- 
benzophenonc  dichloride,  m.  p.  143°.  -p-NUro-p’- 
mcthoxytriphenylmcthyl  chloride,  m.  p.  106 — 108° 
(decomp.)  [h— 2x  10-3),  and  pp' -dinitro-p" -methoxy- 
triphenylmethyl  chloride,  m.  p.  107 — 108°  (&=3x  10-“) 
(corresponding  perchlorate),  are  obtained  from  the 
above  dichlorides  and  anisole.  Treatment  of  a 
mixture  of  anisole,  p-nitrobenzaldchyde,  and  acetic 
acid  with  sulphuric  acid  at  0°  and  oxidation  of  the 
product  formed  with  lead  tetra-acetate  in  acetic  acid 
give  p-nitro-p' :  p"-dimcthoxytriphenylcarbinol,  m.  p. 
104°  [corresponding  chloride,  m. .  p.  Ill — 117°  (de¬ 
comp.)],  purified  by  way  of  the  perchlorate.  The 
solutions  obtained  by  treatment  of  the  above  chlorides 
with  molecular  silver  are  green  (red  in  higher  con¬ 
centration),  they  decompose  on  keeping  even  in  the 
dark,  and,  generally  speaking,  contain  little  of  the 
ethane  derivative.  It  is  not  possible  to  measure  the 
heat  of  dissociation  of  the  ethanes  by  the  optical 
method  of  Ziegler  and  Ewald  (A.,  1929,  1010).  A 
simple  relationship  between  the  electrochemical 
character  and  the  tendency  for  association  of  a  radical 
does  not  appear  to  exist.  H.  Burton. 

Action  of  sodium  on  p-chloro-xxx-triphenyl- 
ethane  in  liquid  ammonia.  Rearrangement  of  an 
organo-alkali  compound.  C.  B.  Wooster  and 
N.  W.  Mitchell  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1042 — 1048). — p-Chloro-aaa-triphenylethane  was 
added  slowly  to  a  solution  of  sodium  in  liquid  ammonia, 
and  further  quantities  of  sodium  added  to  complete 
the  reaction.  A  red  sodium  compound  was  formed 
which  yielded  aap-triphenylethane  when  decomposed 
with  ammonium  chloride.  The  structure  of  the  sodium 
compound  could  not  be  determined;  in  a  proposed 
synthesis  of  alkyl  derivatives  only  the  corresponding 
ethylene  derivatives  were  obtained  with  thionyl 
chloride  or  hy’drogen  chloride  and  phenylethylcarbinol 
or  diphenylbenzylcarbinol. 

Two  mechanisms  for  the  rearrangement  are  dis¬ 
cussed,  viz.,  (a)  CPh,-CH2Na — xCPh2Na-CH2Ph, 
and  (6)  CPh3-CH2Cl — ^CPhyCHI — >CPh„:CHPh 
— X  CPh2Na-CHPhNa  — >  CPli2Na-CH2Ph."  Al¬ 
though  certain  evidence  in  favour  of  (6)  can  be  adduced 
from  analogy  with  other  reactions,  the  difficulty  of 
eliminating  hydrogen  chloride  from  the  halogen 
compound  favours  mechanism  (a).  Interaction  with 
sodium  takes  place  to  a  negligible  degree  in  ether  and 
very  slightly  in  boiling  toluene.  The  action  of  boiling 
pyridine  on  the  halogen  compound  is  barely  perceptible. 
In  mechanism  (a)  rearrangement  might  take  pl»ce 
as  follows  : 

Ori,,-CH!Na_>g“»p.C<™gg>C<g»-^ 

CPh2Na-CH2Ph.  R.  K.  Callow. 

Polarisation  of  the  ethylenic  linking. 
Wittio  and  M.  Leo  (Ber.,  1930,  63,  [£],  943—949).— 
xx^-Tetraphenylhexane-avdiol  dissolved  in  dioxan 
is  converted  by  cold  methyl-alcoholic  hydrogen 

chloride  into  at-dimethoxy-aaXZ-tetraphenylhexaM, 

m.  p.  229 — -231°,  which,  with  potassium-sodium  alloy, 
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gives  the  dipotassium  compound,  converted  by 
alcohol  into  aa^-tetraphenyl-n-hexane,  m.  p.  124-5 — 1 
126°.  With  oxj'gen,  the  dipotassium  derivative 
affords  the  cyclic  peroxide,  C34H3G04,  in.  p.  18G° 
(decomp).  aat£-Tetraphenyl-Aae-hexadiene  yields  a 
potassium  derivative,  converted  by  alcohol  into 
aa-diphenyl-A,l-propene,  by  carbon  dioxide  into  (3(3-di- 
phenylacrylic  acid,  and  by  tetramethylothylene 
bromide  into  the  original  material.  This  previously 
unobserved  loosening  of  the  ethane  linking  is  found 
also  in  the  decomposition  of  tetraphenylhexadieno 
into  aa-diphcnyl-Aa-propene  and  polymerised  aa-di- 
phenylallene  when  distilled  under  atmospheric 
pressure.  Dibenzyl  reacts  feebly  with  alkali  metals, 
probably  owing  to  slight  contamination  with  stilbeno. 
o£-Diphenyl-Aaf-hexadieno  is  rapidly  attacked,  but 
the  product  yields  ill-defined  substances  when  acted 
on  by  ethyl  alcohol  or  carbon  dioxide.  Di-p-di- 
phenylylethane,  m.p.  198 — 199°,  prepared  by  reducing 
1 : 4'-diphenylbenzil  with  hydriodic  acid  and  red 
phosphorus,  gives  a  potassium  compound  converted 
by  alcohol  into  p-methyldiphcnyl,  but  the  compound 
is  more  stable  than  s-tetraphcnylethane  or  tetra- 
phenylhexadicnc.  It  appears,  therefore,  that  aryl 
pups  can  pass  on  their  action  through  the  ethylenic 
linking;  the  reason  lies  in  the  ready  polarisability 
of  the  ethylenic  linking.  H.  Wren. 

[Preparation  of]  1-bromonaphthalene.  H.  T. 
Clarke  and  M.  R.  Brethen  (Organic  Syntheses, 
1930, 10,  14—15). 

[  1 : 4-Dibenzylnaphthalene  and  its  corre¬ 
sponding  keto-derivatives.  K.  Dziewonski,  J. 
Moszew,  S.  Lepiankewicz,  and  L.  Sucheri  (Bull. 
Acad.  Polonaise,  1929,  A,  650 — 657). — The  dibcnzyl- 
aaphthalcne,  m.p.  88°,  obtained  as  one  of  the  products 
of  the  action  of  benzyl  chloride  on  naphthalene  in 
presence  of  aluminium  chloride  or  fused  zinc  chloride 
fMibenzylnaphthalcnc”  of  Dziewonski  and 
Moszew,  A.,  1929,  5G,  1054)  is  now  shown  to  be 
\'k-dibenzylnaphtlialene  (picrate,  m.  p.  107°),  also 
prepared  by  the  reduction  of  i-benzoyl-l-beiizyl- 
Mphthalcne,  m.  p.  113°  ( plienylhydrazone ,  m.  p.  155 — 
156°;  oxime,  m.  p.  202 — 203°).  The  latter  is  obtained 
%  the  interaction  of  1-benzylnaphthalene  and 
Woyl  chloride  in  presence  of  fused  zinc  chloride. 
The  orientation  of  both  compounds  is  established  by 
'heir  oxidation  with  nitric  acid  to  the  known  1  :  4-di- 
ienzoylnaphthalene,  m.p.  10G°  (Scholl and  Neumann, 
A,  1922,  i,  2G1)  ( dioxime ,  m.  p.  2G1°). 

Treatment  of  1  :  4-dibenzylnaphthalene  with  chloro- 
?Jtphonic  acid  at  the  ordinary  temperature  affords 
\‘A-dibenzylnaphthalenesulphonic  acid,  isolated  as  the 
*dium  salt.  Nitration  of  4-benzoyl-  1-benzyl- 
*]phthalene  yields  a  mononitro-  derivative,  m.  p. 
173°.  A  by-product  of  the  reduction  of  the 
compound  is  1  :  i-dibenzyltetrahydronaphthalcne, 
!  p.  92 — 93°.  R.  Child. 

Preparation  of  A’-chloroacetanilide.  C.  D. 
Wes  and  C.  W.  Porter  (J.  Amer.  Chem.  Soc., 
yO,  52,  1721 — 1722). — N  -  Chloroacetanilide 

yt%  pure)  is  obtained  in  70%  yield  when  a  solution 
-icetanilide  in  dilute  sodium  hydrogen  carbonate 
I  j  treated  at  5°  with  the  solution  prepared  from 
■^•sodium  carbonate  and  chlorine  (until  it  contains 


1- G — TSxlO-3  equivalents  of  chlorine  per  c.c.). 

N-Chloroacotanilide  crystallises  either  in  plates  or  in 
needles.  H.  Burton. 

Constitution  of  certain  chloroiodo-  and  bromo- 
iodo-anilines.  F.  B.  Dains  and  A.  W.  Maoers  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1572 — 1573). — lodination 
of  4-bromo-2-iodoaniline  by  Wheeler’s  method  (A., 
1910,  i,  GG2)  gives  A-bromo-'2  :  6-di-iodoaniline,  m.  p. 
148°,  convertible  into  1  -bromo-?,  :  4  :  5-tri-iodobenzenc, 
m.  p.  153°.  The  compound  obtained  by  iodination 
of  m-bromoaniline  is  S-bromo-4-iodoaniline  (cf.  A., 
191S,  i,  340),  that  from  p-chloroaniline  is  4 -chloro- 

2- iodoaniline,  andthedi-iodo-derivative  from  p-chloro- 

or  4-chloro-2-iodo-aniline  is  i-cidoro-2 :  G-di-iodoaniline. 
The  last-named  compound  is  converted  by  the  usual 
method  into  l-chloro-3  :  4  :  5 -tri-iodobenzene,  m.  p. 
148°.  The  iodination  product  of  o-anisidinc  is  G -iodo- 
o-anisidine  (cf.  loc.  cit.).  H.  Burton. 

Interaction  of  chlorosulphonic  acid  with  sub¬ 
stituted  amides  of  malonic  and  methylmalonic 
acids.  K.  G.  Naik  and  C.  H.  Shah  (J.  Indian  Chem. 
Soc.,  1930,  7,  111—118;  cf.  Naik  and  Amin,  A., 
1929,  57). — When  symmetrical  malonamides  of  the 
type  CH2(CO*NHR)2  are  treated  with  chlorosulphonie 
acid,  preferably  in  dry  chloroform,  disulphonic  acids 
arc  formed  where  R  is  phenyl,  benzyl,  o-,  m-,  orp-tolyl, 
a-  or  (3-naphthyl,  or  os-m-xylyl,  of  the  general  type 
(SO»H)2:c:(CO-NHR)2.  A  similar'disulpho-derivativo 
is  formed  from  mono-p-tolylmalonamide.  Corre¬ 
sponding  arylamides  of  methylmalonic  acid  yield 
disulphonio  acids  of  the  type 
SO?H-CH2-C(S03H)(CONHR)2  whilst  dipropyl- 
malonami"de  yields  a  monosulphonic  acid  only. 
Treatment  of  representative  disulphonio  acids  with 
nitric  acid  leads  to  replacement  of  the  sulplio-  by  the 
nitro-group. 

Tho  following  disulphomalonarylidcs  are  described  : 
disulphomalon-anilide  (2H20)  [the  calcium,  barium, 
and  ammonium  salts  arc  monohydrated,  sodium 
salt  (3H20),  potassium  salt  (9H20)] ;  nitration  yields 
dinitromalonanilide,  in.  p.  124°,"w4iich  on  hydrolysis 
gives  dinitromalonic  acid  ( potassium  salt) ;  -benzyl- 
amide  (H20)  (sodium  and  potassium  salts  anhydrous, 
barium  and  ammonium  salts  -f  0'5H20) ;  -p-toluidide, 
on  nitration  gives  dinitromalon-p-toluidide,  in.  p. 
G8°;  -o-toluidide  ( potassium  salt),  dinitromalon- 
o -toluidide,  m.  p.  85° ;  -m-toluidide  (H20)  ( calcium 
salt) ;  -a-naphthylamide  (4H20) ;  -$-naphthylamide 
(GH20) ;  -as-m-xylidide :  disulphomalonmono- 

p -tolylamide  (H20).  Sulphomalonpropylamide  was 
not  obtained  crystalline  [barium  salt  (3H20)]. 
Sulphomethylsulphomalonanilide  [sodium  salt  anhydr¬ 
ous,  potassium  salt  (H20)]  on  nitration  gives  a  tetra- 
MUro-compound,  m.  p.  120°;  other  sulphomethyl- 
sulphomalonarylides  are  :  -  o  -  toluidide  (H20), 

[potassium  salt  (2HaO)] ;  -m-toluidide ;  -p -toluidide 
(H20) ;  as-m-xylidide ;  - x-)iaphth ylamule  (5H20), 

and  the  -$-naphtliylamide  (3H20).  The  free 
sulphonic  acids  do  not  melt  but  generally  decompose 
at  about  280 — 300°.  Malon-  and  methylmalon- 
as-m- xylidides  and  methylmalon-a-  and  -(3-naphthyl- 
amides  are  stated  to  have  been  prepared  and  to 
be  new,  but  they  are  not  described. 

H.  A.  PreaoTT. 
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Interaction  between  thionyl  chloride  and  sub¬ 
stances  containing  the  reactive  methylene  group. 

l.  Formation  of  sulphoxides.  K.  G.  Naik,  R.  I). 
Desai,  and  M.  M.  Parekh  (J.  Indian  Ghein.  Soc., 
1930,  7,  137 — 144). — Thionyl  derivatives  of  the  typo 
(NHR-C0)2C!S0  are  obtained  by  the  action  of 
thionyl  chloride  on  malonarylamides.  The  following 
are  described  :  thionylmalon-anilide,  in.  p.  129° 
(decomp.);  -o -loluidide,  m.  p.  129 — -130°;  -m- 
toluididc,  m.  p.  142 — 143°;  -p -loluidide,  decomp. 
above  170°,  “  in.  p.”  215° ;  -u-naphthylamide,  decomp. 
165°,  “m.  p.”  210°;  -$-naphthylamide,  decomp. 
above  170°,  “  m.  p.”  199°;  -1  : 4  : 5-xylidide,  m.  p. 
172 — 173°;  also  the  -monophenylamide,  m.  p. 
150°;  -mono-p-tolyl-,  m.  p.  156 — 157°;  -viono- 
m -tolyl-,  m.  p.  140°;  -mono-o-tolyl-,  m.  p.  168°; 
-mono- ^.-naphthyl- ,  m.  p.  170°,  and  mono-$-naphlhyl- 
amide  m.  p.  100°.  All  these  sulphoxides  are  readily 
decomposed  by  water  or  alcohol  with  liberation  of 
sulphur  dioxide  and  regeneration  of  the  original 
amide.  Malonmethylamide  with  thionyl  chloride 
yields  thionylbismalonmethylamide, 
[(NHMe-CO)2CH]2SO,  m.  p.  208°;  the  ethylamide 
( ?),  in.  p.  176°,  is  similarly  obtained.  Malonmethyl- 
amide  and  malon-o-  and  -p-tolylamates  give  liquid 
products,  the  amides  of  methylmalonic  acid  do  not 
give  definite  products,  and  malonamide  itself  is 
unacted  on.  The  preparation  of  the  mono-m-tolyl-, 

m.  p.  165°;  -o -tolyl)-,  in.  p.  162°;  -a- naphthyl -,  m.  p. 

146",  and  -[3- naphthyl -,  m.  p.  188°,  - malonamides ,  is 
described.  H.  A.  Piggott. 

Interaction  between  thionyl  chloride  and  sub¬ 
stances  containing  the  reactive  methylene  group. 
II.  Conversion  of  sulphoxides  into  sulphides. 
K.  G.  Naik  and  M.  M.  Parekh  (J.  Indian  Chem.  Soc., 
1930,  7,  145 — 150). — Continued  heating  of  malonaryl- 
ides  with  thionyl  chloride  leads  to  the  formation  of 
sulphides  of  the  type  [(NHR-CO)2C]2S.  The  same 
change  is  brought  about  by  heating  the  sulphoxides 
(preceding  abstract)  with  thionyl  chloride,  hydrogen 
chloride,  or  iodine,  and  occurs  apparently  through 
the  interaction  of  2  mols.  of  sulphoxide  with  liberation 
of  sulphur  dioxide,  the  evolution  of  which  is  observed. 
In  this  way  were  prepared  :  tliiobismalon-anilide, 
m.  p.  196°  (from  malonanilide  or  its  sulphoxide); 
-o-toluidide,  m.  p.  214°;  -m-toluidide,  m.  p.  164°; 
-p -toluidide,  m.  p.  198° ;  -o.-naphthylamide,  m.  p.  132° ; 
- $-naphthylamide ,  m.  p.  146°;  thiobismalonmono- 
phenylamide,  m.  p.  114°;  thiobismono-m-tolylamide, 
m.  p.  123°.  In  the  preparation  of  the  a-  and  0- 
naphthyl  compounds,  substances  free  from  sulphur, 
m.  p.  24S°  and  265°,  respectively,  were  obtained. 

H.  A.  Piggott. 

Polymorphism.  I.  Polymorphism  of  o-nitro- 
aniline.  J.  F.  J.  Dippy  and  N.  H.  Hartshorne 
(J.C.S.,  1930,  725 — 732). — o-Nitroaniline  exists  in 
two  polymorphous  crystalline  forms,  one  yellowish- 
green,  triclinic  or  monoclinic,  m.  p.  6S-1 — 6S-3°, 
unstable  between  the  ordinary  temperature  and  its 
m.  p.  and  changing  spontaneously  into  the  second, 
stable  modification,  m.  p.  70T — 70-2°,  which  is  dark 
orange  and  orthorhombic  (microscopic  crystallo¬ 
graphic  examination  by  A.  Stuart).  The  m.  p.  were 
determined  on  the  microscope  slide  in  a  special 


apparatus  which  is  described.  When  o-nitroaniline 
is  crystallised  in  thin  films  both  forms  are  normally 
obtained,  the  quantity  of  the  mctastable  form  de¬ 
creasing  with  increasing  crystallisation  temperature, 
until,  just  below  the  m.  p.,  the  stable  form  is  the  sole 
product.  The  rate  of  transformation  into  the  stable 
form  depends  on  (1)  the  rate  at  which  the  boundary 
between  the  two  forms  moves  in  a  direction  normal 
to  itself,  and  (2)  the  length  of  the  boundary,  which, 
in  turn,  depends  on  the  proportion  of  the  stable  form 
present  in  small  grains.  Ordinary  “  pure  ”  o-nitro¬ 
aniline  (Schuchardt)  has  a  very  low  stabilisation 
velocity,  very  little  change  occurring  in  21  hrs.,  but 
crystallisation  from  absolute  alcohol  affords  specimens 
in  which  the  velocity  is  considerably  increased,  the 
change  being  complete  in  24  hrs.  Intermediate 
velocities  were  obtained  with  purified  samples  to 
•which  1%  of  p-nitroaniline  had  been  added,  and 
hence  it  is  suggested  that  the  original  sample  contains 
some  other  impurity  which  exerts  a  retarding  influence 
on  the  conversion  of  the  unstable  into  the  stable 
form.  J.  W.  Baker. 

Carbimides.  VII.  Preparation  of  aromatic 
thiocarbimides  and  carbimides.  K.  H.  Slotta 
and  H.  Dressler  (Ber.,  1930,  63,  [2?],  888 — 898;  cf. 
this  vol.,  329). — Arylthiocarbimides  are  obtained  in 
70 — 95%  yield  by  the  gradual  addition  of  carbon 
disulphide  to  a  solution  of  the  requisite  amine  in 
well-cooled  toluene  through  which  ammonia  is 
briskly  passed.  The  ammonium  salt  of  the  ditliio- 
carbamate  separates  and  is  decomposed  by  the 
gradual  addition  of  carbonyl  chloride  dissolved  in 
toluene :  NHR-CS2NH4+C0C12=HC1+NH4C1+ 

COS+R-NICIS.  The  ammonium  chloride  is  removed 
and  the  filtrate  distilled  under  diminished  pressure. 
The  following  compounds  are  thus  prepared  :  phenyl- 
thiocarbimide,  b.  p.  120 — 125°/15  mm. ;  ammonium 
p-anisyldithiocarbamate  and  thence  p-anisylthio- 
carbimide,  b.  p.  164° /37  mm. ;  p-ethox yphen ylth io- 
carbimide,  m.  p.  62°;  ammonium  p-dimethylamino- 
phenyldithiocarbamate,  m,  p.  170°,  and  thence  p-di- 
methylaminophenyUhiocarbimide,  m.  p.  70°  after 
softening  at  66°;  ammonium  p -hydroxy plienyldithio- 
carbamate  (in  aqueous  methyl-alcoholic  solution), 
and  thence  p-hydroxyplienylthiocarbimide,  b.  p.  175 — - 
185°/11  mm.,  m.  p.  43-44°.  The  last-named 
compound  reacts  with  acetobromoglucose  and 
potassium  hydroxide  in  aqueous  acetone  to  yield 
p-tetra-acelylglucosidoxyphenylthiocarbimide,  ni.  P- 
150 — 152°,  hydrolysed  by  methyl-alcoholic  ammonia 
to  p-glucosidoxyphenylcarbimide,  decomp.  190 — 192  . 
Di-p-hydroxyphenylthiocarbamide  is  converted  by 
boiling  acetic  anhydride  into  p-acetoxyphenylthio- 
carbimide  and  p-acetoxyacetanilide. 

The  preparation  of  arylcarbimidcs  is  effected 
analogously,  carbonyl  sulphide  being  used  in  place  of 
carbon  disulphide  :  R-NH2+COS+NH3 — > 

R-NH  -C0-SNH4^>NH4C1 + COS + R-NH-C0C1 
The  preparation  of  the  ammonium  salt  proceeds 
satisfactorily  provided  that  sufficient  ammonia  n> 
always  present  to  prevent  the  formation  of  ar\  - 
ammonium  thiocarbamate  and  a  very  rapid  cunen 
of  carbonyl  sulphide  is  used.  The  product  is  treatf 
with  calcium  oxide,  the  solvent  is  removed,  and 
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residue  distilled.  The  new  method  is  inferior  to  the 
customary  process  for  the  preparation  of  phenyl- 
carbimide,  but  leads  smoothly  to  the  production 
of  p-anisylcarbimide,  b.  p.  106 — 110°/16  mm.,  and 
/j-phenctylcarbimide,  b.  p.  113 — 116°/16  mm. 
Ammonium  phenylthiocarbamale,  decomp.  80°, 
p -anisylthiocarbamatc,  decomp.  81°,  and  p -phenetyl- 
llnocarbamate,  decomp.  85°,  are  described. 

H.  Wren. 

Mono-  and  poly-alkoxy-  or  halogeno-sub- 
stituted  derivatives  of  benzhydroxylamine  and 
1 2-diphenyle  thylamine .  Valette  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  289 — 300). — In  continuation 
of  earlier  work  (Torres,  A.,  1926,  396,  609)  a  number 
j  of  symmetrical  m-disubstituted  dialkoxy-,  and  mono- 
1  substituted  m-  and  p-benzyloxy-,  chloro-  and  bromo- 
derivatives  of  benzhydrylamine  and  alkoxy-deriv- 
atives  of  ap-diphenylethylamine  have  been  prepared, 
and  their  anaesthetic  action  on  the  cornea  of  rabbits 
I  and  the  sciatic  (motor)  nerve  has  been  examined. 

.Monoalkoxy-groups  exert  a  stronger  anaesthetic 
[  action  in  the  para-  than  in  the  ?neta-position,  but  the 
j  para-derivatives  possess  more  marked  irritant  pro- 
{  perties.  3 : 3'-Dialkoxy-derivatives  are  less  active 
|  anesthetics  than  the'  corresponding  mono-substituted 
j  derivatives  and  are  without  irritant  action  on  the 
I  mucous  membrane,  but  are  more  toxic.  The  anaes- 
|  thetic  action  in  this  series  increases  with  the  mol.  wt. 
I  of  the  alkoxy-group,  reaching  a  maximum  with  the 
h  propyl  derivative,  which  is  six  times  as  active  as 
1  cocaine.  Introduction  of  halogen  increases  the 
|  anaesthetic  power  of  benzhydrylamines,  but  much 
|  less  than  the  introduction  of  alkoxy-group,  bromine, 

:  especially  in  the  wi-position,  having  a  stronger  effect 
l  than  chlorine.  There  is  no  relation  between  the 
I  toxicity  and  the  anaesthetic  action  of  those  benz- 
hydrylamine  hydrochlorides. 

The  following  are  described  :  m-benzyloxybenzo- 
pknone,  m.  p.  62 — 63°,  yielding  on  reduction  of  the 
oxime  with  2-5%  sodium  amalgam  in  acid  solution 
M-benzyloxybenzhydrylamine  ( hydrochloride ,  m.  p. 
210—212°) ;  p-benzyloxybenzophenone,  m.  p.  84 — 85° 
(oxime,  m.  p.  163 — 164°) ;  p -benz yloxybcnzhydryla m ine 
(hydrochloride,  m.  p.  213 — 214°);  3  :  3' -dimethoxy- 
bmzophenone,  b.  p.  230 — 235°/20  mm.  (oxime,  m.  p. 
86— 87°),  obtained  by  methylation  of  3  :  3'-dihydroxy- 
benzophenone,  m.  p.  174°,  in  presence  of  sodium 
dhoxide  (3  :  3'-dinitrobenzophenone  has  m.  p.  153°, 
3 : 3'-diaminobenzophenone,  m.  p.  150°) ;  3  :  S'-di- 
Wthoxybenzhydrylamine,  m.  p.  55°,  b.  p.  235 — 
K  -t0°/35  mm.  [ hydrochloride ,  m.  p.  235 — 236°  (de- 
K  comp.)] ;  3  ;  3' -diethoxybenzaphenone,  b.  p.  210°/25 
|  (oxime,  m.  p.  70°) ;  3  :  3' -diethoxybenzhydrylamine 
' hydrochloride ,  m.  p.  241 — 242°);  3:3 '-dipropoxy- 
j  wxophenone,  b.  p.  220 — 225°/40  mm.  (oxime,  m.  p. 

'  92°) ;  3  :  S'-dipropoxybcnzhi/drylaminc  (hi/dro- 

'hloride,  m.  p.  230—231°;  lactate,  m.  p.  96—97°); 
ll^'-dibutoxybenzophcnone,  oil  (oxime,  m.  p.  74 — 
1,1  1);  3  :  3' -dibutoxybenzliydrylamine  (hydrochloride, 
?■  P-  186°  ;  acetate,  m.  p.  105°  ;  nitrate,  m.  p.  160° ; 
fate,  m.  p.  100—101°).  3:4:3':  4 '-tetramethoxy- 
bixhydrylamine  [hydrochloride,  m.  p.  242°  (decomp.)]. 

roPoxydeoxybenzoin ,  m.  p.  65 — 66°  (oxime,  m.  p. 
1(U°^^J)’  1 1 '  ixopropoxydeoxybe  nzoin,  m.  p.  103 — 
(oxime,  m.  p.  Ill — 112°),  p-butoxydeoxybenzoin , 


m.  p.  S5 — S6°  (oxime,  m.  p.  99 — 100°),  p-isobutoxy- 
deoxybenzoin,  m.  p.  62°  (oxime,  m.  p.  96°),  and  p-iso- 
amyloxydcoxybenzoin,  m.  p.  57 — 58°  (oxime,  m.  p. 
88 — S9°),  are  obtained  by  condensation  of  phenyl- 
acetyl  chloride  with  the  appropriate  phenyl  alkyl 
ether  in  carbon  disulphide  in  presence  of  aluminium 
chloride.  On  reduction  with  sodium  and  alcohol  the 
oximes  give  the  corresponding  a-alkoxyphenyl-p- 
phenylethylamine  in  40 — 50%  yield.  The  hydro¬ 
chloride  of  a-p-n-propoxyphe>iyl-{i-phenylcthylami)ie  has 
m.  p.  174 — -175°;  the  hydrochloride  of  the  corre¬ 
sponding  iso propyl  compound  has  m.  p.  206°,  butoxy- 
hydrochloride,  m.  p.  181 — 182°,  and  isoatnyloxy-hydro- 
chloride,  m.  p.  161°.  a.-p-isoButoxyphenyl-(i-phenyl- 
ethylamine  has  m.  p.  48°,  b.  p.  235 — 240°/30  mm. 
(hydrochloride,  m.  p.  196 — 197°).  3-Chloro-  (hydro¬ 
chloride,  m.  p.  275 — 276°),  4 -chloro-  (hydrochloride, 
m.  p.  26S — 269°),  3-bromo-  (hydrochloride,  m.  p.  263 — 
264°),  and  4-bromo-benzhydrylamine  [hydrochloride, 
m.  p.  261°  (dccomp.)]  are  similarly  obtained. 
4-Chlorobenzhydrylamine  has  b.  p.  245 — 250°/20  mm. 

R.  Brightman. 

Complex  compounds  of  cobalt  with  ap-di- 
phenylethylenediamine.  E.  N.  Gapon  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  343— 348).— When  an  alcoholic 
hydrochloric  acid  solution  of  cobalt  chloride  and 
aP-diphenylethylenediamine  is  oxidised  by  a  current 
of  air,  the  dark  red  a{i-d iph e n yleth yle n edia mine- 
coballic  tetrachloride,  [(•CH2,NHPh)2]CoCl4,6H20,  is 
formed;  in  presence  of  larger  amounts  of  hydro¬ 
chloric  acid  the  cis-dichlorodi-a$-diphenylethylenedi- 
aminecobaltic  chloride,  violet  (annexed  formula)  is 
.  -i  obtained.  In  aqueous 
)  CoClj  Cl  solution  with  concentrated 
-J  hydrochloric  acid  the 

hydrochloride-dihydrate, 

[Co(CH2-NHPh)2Cl2]Cl,HCl,2H20,  is  obtained,  whilst 
oxidation  in  aqueous  alcohol  "(2  vols.  water,  1  vol. 
alcohol)  in  presence  of  hydrochloric  acid  for  7  hrs. 
yields  the  tTnns-dichlorodi-xfi-diphenylelkylenedianiinc- 
cobaltic  chloride,  green,  which  when  repeatedly  moist¬ 
ened  with  water  and  dried  is  converted  into  the 
cis-isomeride,  probably  through  the  intermediate 
formation  of  the  diaquo-salt.  R.  Brightman. 


ch2-nhpi. 

,CH2*NHPh>  ), 


Effect  of  organic  bases  on  the  extent  and 
mechanism  of  the  reducing  action  of  sodium 
methoxide  on  nitrobenzene  and  azoxybenzene. 
H.  S.  Fry  and  P.  E.  Bowman  (J.  Amer.  Chem.  Soc., 
1930,  52,  1531 — 1536). — The  reduction  of  nitro¬ 
benzene  (0-2  mol.)  and  azoxybenzene  (0-1  mol.)  by 
an  excess  of  methyl-alcoholic  sodium  methoxide 
solution  in  presence  of  0-125 — 0-75  mol.  of  aniline, 
methyl-  and  dimethyl-anilines,  quinoline,  and  iso- 
amylamine  has  been  studied  by  the  method  previously 
described  (A.,  1927,  454).  With  nitrobenzene  there 
is  a  marked  increase  in  the  extent  of  the  reduction 
(except  with  wsoamylamine)  as  compared  with  that 
occurring  in  absence  of  a  base;  the  extent  of  the 
reduction  is  calculated  from  the  amount  of  sodium 
formate  produced  (cf.  loc.  cit.)-  The  increase  follows 
the  order  of  increasing  concentration  and  strength  of 
the  base,  except  with  aniline  and  isoamylaminc. 
Azoxybenzene  is  partly  reduced  to  azobenzene:  an 
increase  in  the  concentration  of  the  base  also  causes 
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a  rise  in  the  amount  reduced,  except  with  isoamyl- 
amine.  The  anomalous  results  with  isoamylamine 
arc  due  to  the  intermediate  formation  of  formalde¬ 
hyde,  which  combines  with  the  base.  The  combined 
aldehyde  is  determined  by  extracting  the  reaction 
mixture  with  benzene,  treating  this  with  dilute 
sulphuric  acid,  saturating  the  acid  extract  with 
mercuric  chloride,  and  then  adding  sodium  hydroxide 
solution  to  precipitate  the  amine  mercurichloridc  and 
the  excess  of  chloride.  The  aldehyde  content  of  the 
filtrate  is  then  determined  by  the  hydrogen  peroxide 
method.  The  formaldehyde  is  produced  by  the 
change  2Ph-N02+ 3NaOi\le — >3CH20 + (NPh)20+ 
3NaOH,  which  occurs  concurrently  with  Klinger’s 
reaction  (A.,  1882,  1061 ;  loc.  cit.).  The  results 
afford  further  evidence  for  the  previously  proposed 
mechanism  involving  the  acidic  dissociation  of  sodium 
hydroxide.  H.  Burton. 

Preparation  of  s-diphenylsemicarbazide. 
G.  11.  Roller  (J.  Amcr.  Chcm.  Soc.,  1930,  52, 1132 — 
1134). — s-Diphcnylscmicarbazido  prepared  from  carb¬ 
amide  and  phenylhydrazine  gives  products  of  varying 
m.  p.  owing  to  the  presence  of  an  additive  compound, 
m.  p.  166- — 166-5°  (corr.),  with  1-phenylsemicarb- 
azidc  (1  : 1),  the  existence  of  which  is  shown  by  a 
m.-p.  curve.  This  probably  explains  the  discrepant 
m.  p.  (151 — 171°)  recorded  in  the  literature.  Pure 
s-diphcnylscmicarbazide,  m.  p.  175 — 175-5°  (corr.), 
is  obtained  by  a  modification  of  the  method  of 
Cazcneuve  and  Moreau  (A.,  1900,  i,  196)  by  heating 
phenylhydrazino  with  guaiacol  carbonate. 

R.  K.  Callow. 

Hydrazides  and  azides  of  phenyl-  and  ethyl- 
succinic  acids.  T.  Curtius.  I.  Hydrazide 
and  azide  of  phenylsuccinic  acid  [with  G.  von 
Bruning].  II.  Hydrazide  and  azide  of  ethyl- 
succinic  acid  [with  H.  Derlon]  (J.  pr.  Chem.,  1930, 
[ii],  125,  63 — 89). — I.  Ethyl  phenylsuccinatc  reacts 
with  hydrazine  hydrate,  forming  only  the  normal 
phenylsuccinhydrazide,  m.  p.  174-5°  (cf.  A.,  1915,  i, 
872)  ( dihydrochloride ,  m.  p.  150° ;  dibenzylidene  deriv¬ 
ative;  diisopropylidene  derivative,  m.  p.  194°),  con¬ 
verted  by  the  usual  method  into  phenylsuccinazidc. 
Treatment  of  an  ethereal  solution  of  the  azide  with 
aniline  gives  phenylsuccinanilide.  The  azide  is  con¬ 
verted  by  heating  with  benzene  into  phenylethyleitedi - 
carbimide,  from  which  phenylelhylenecarbamide, 
,  in.  p.  68°,  tx$-di(plienylcarbamido)- 
phenylethane,  m.  p.  208°,  and  ethyl  phenylelhylenedi- 
carbamale  are  prepared  by  the  action  of  water,  aniline, 
and  alcohol,  respectively.  Hydrolysis  of  the  di- 
carbamatc  with  hydrochloric  acid  at  110°  affords 
a-phenylethvlenediamine  (dihydrochloride,  m.  p.  274°). 
Ethyl  aminoacctatc  and  the  above  azide  react  in 
ethereal  solution,  forming  ethyl  phenylsuccinyldi- 
amidoacetate,  m.  p.  131°,  convertible  into  the  corre¬ 
sponding  dihydrazide,  in.  p.  228°  ( dibenzylidene  deriv¬ 
ative,  m.  p.  204 — 206°),  and  diazide.  Treatment  of 
this  azide  with  aniline,  water,  and  alcohol  gives 
phenylsuccinyldiamidoacetanilide,  m.  p.  215°,  the 
cyclic  carbamide ,  “■  P- 

195°,  and  the  ester. 


C02Et-NH-CH2-NH-C0-CH2-CHPh-C0-NH-CH2-mi- 
C02Et,  m.  p.  184°  (decomp”),  respectively. 

II.  Ethyl  ethylsuccinate  [the  free  acid  is  con¬ 
veniently  prepared  by  hydrolysing  ethyl  butanc-apri- 
tricarboxylate  with  a  mixture  (1:1)  of  19%  hydro¬ 
chloric  and  acetic  acids]  and  hydrazine  hydrate,  react 
in  boiling  90%  alcohol,  forming  ethylsuccinhydrazidc, 
m.  p.  163°  ( dihydrochloride :  dipicrate,  m.  p.  190°; 
dibenzylidene,  m.  p.  197°,  disalicylidene,  m.  p.  193— 
194°,  and  di-m-nilrobenzylidene  derivatives,  in.  p. 
216°).  Benzoylation  of  this  in  presence  of  sodium 
hydrogen  carbonate  gives  the  normal  dibenzoyl  deriv¬ 
ative,  m.  p.  190°,  but  in  presence  of  sodium  hydroxide 
a  monobenzoyl  derivative,  m.  p.  235 — 237°,  of  either 
ethylsuecinhydrazidic  acid  or  Ar-aminoetbylsucciii- 
imide  is  produced.  Ethylsuccinylazide  is  converted 
by  the  usual  methods  into  ethylsuccin-anilide,  m.  p. 
199°,  -p-toluidide,  m.  p.  225 — 227°,  and  ethyl  ethylethyl- 
encdicarbamate,  in.  p.  85°.  The  last-named  compound 
is  hydrolysed  by  hydrochloric  acid  at  120°  to  ag-di- 
aminobutanc  (cadmium  iodide  compound).  The  di¬ 
azide  decomposes  in  boiling  benzene,  yielding  impure 
etliylclhylenedicarbimide,  which  with  aniline  gives  a 
mixture  of  <xfi-di(phenylcarbamido)butane,  m.  p.  209°, 
OHEt-NH-QO 

and  the  ccmipound,  yO  ,  m.  p.  139°. 

CH2— NIC-NHPh 

Hydrolysis  of  this  mixture  with  hydrochloric  acid  at 
at  120°  also  furnishes  a(3-diaminobutane. 

When  ethylsuccinic  acid  is  treated  with  phosphorus 
pentachloride  some  elimination  of  the  ethyl  group 
occurs  and  a  mixture  of  succinyl  and  ethylsuccinyl 
chloride,  b.  p  115 — 120°/76  mm.,  is  produced.  The 
last-named  chloride  does  not  react  with  ethyl  ainiiio- 
acetato  hydrochloride  (cf.  A.,  1923,  i,  1072).  Ethyl- 
succinyldiazide  and  ethyl  aminoacctate  react  in 
ether,  forming  a  compound,  C12H20O6N2,  m,  p.  127°, 
which  with  hydrazine  hydrate  gives  a  hydrazide, 
C8H160.,N6,  m.  p.  235°.  H.  Burton. 

Behaviour  of  o-carboxyphenoxyacetic  and 
phenylglycine-o-carboxylic  acids  on  azide  re¬ 
arrangement.  T.  Curtius.  I.  Hydrazides  and 
azides  of  o-carboxyphenoxyacetic  acid  [with  K. 
Moll],  II.  Hydrazides  and  azides  of  phenyl¬ 
glycine-o-carboxylic  acid  [with  R.  Fingado]  (J- 
pr.  Chem.,  1930,  [ii],  125,  106— 138).— I.  Ethyl 
o-carbethoxyphcnoxyacetate  (Meyer  and  Duczraal, 
A.,  1913,  i,  1344)  is  converted  by  hydrazine  hydrate 
first  into  o-carbethoxyphenoxyacethydrazide,  m.  p.  222 
(hydrochloride,  m.  p.  175° ;  benzylidene  derivative, 
m.  p.  133°;  iso propylidene  derivative,  in.  p.  107°), 
and  then  into  o-carboxyphenoxyacetdihydrazide,  m.  P- 
172°  [dihydrochloride,  m.  p.  203°  (decomp.) ;  dibenzyl¬ 
idene  derivative,  m.  p.  207°;  diisopropylidene  deriv¬ 
ative  (+2H20),  m.  p.  (anhydrous)  138°].  This  di¬ 
hydrazide  is  converted  by  nitrous  acid  into  o -carboxy- 
phenoxyacetdiazide,  m.  p.  65°,  which  with  aniline  in 
cold  ether  gives  phenox yaceta nil ide - o - ca rboxtjazidc  P  J  > 
m.  p.  105°  (decomp.).  In  boiling  ethereal  sc%  'Jj!,1 
o -phen ylcarbam i d o ph enoxyaceta nilide  (II),  m-  P-  ’ 
is  obtained,  whilst  with  aniline  alone,  phenoxyeec^w  - 
ule-o- carboxy  an  Hide,  m.  p.  176°,  results.  Treatmen 
of  I  with  alcohol  gives  o -carbethoxyaminophtnoW 
acetanilide,  m.  p.  140°,  hydrolysed  by  1%  hyuiu- 
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chloric  acid  to  o-carbetlioxy amino ph enoxyacel ic  acid, 
ra.  p.  95°.  The  last-named  acid  and  II  are  hydro¬ 
lysed  by  hydrochloric  acid  at  120°  to  the  lactam  (III), 
m.  p.  173°  (lit.  166 — 167°),  of  o-aminophenoxyocetic 
arid.  When  the  above  diazide  is  heated  with  methyl, 
ethyl,  or  benzyl  alcohol  a  mixture  of  III  and  the 
corresponding  impure  diurethanes  is  obtained.  The 
diurethanes  aro  hydrolysed  by  hydrochloric  acid  at 
100°  to  III,  ammonia,  and  a  resinous  product  (prob¬ 
ably  formed  from  the  intermediate  o-aminophenol 
and  formaldehyde).  Treatment  of  o-carbethoxv- 
phenoxyacethydrazide  with  nitrous  acid  gives,  accord¬ 
ing  to  the  conditions  used,  either  the  sec .-hydrazide, 
m.  p.  167°,  of  o-carbethoxyphenoxyacetic  acid  or 
Q-carbelhoxyphcnoxyacctazide,  m.  p.  43°.  This  azide 
reacts  with  aniline  forming  o-carbelhoxyphcnoxy- 
acetanilide,  m.  p.  93°,  and  when  boiled  with  benzene 
decomposes  to  o-carbethoxyphenoxymelhylcarbhnide. 
Treatment  of  this  with  alcohol  and  aniline  furnishes 
ethyl  o-carbethoxyplienoxymclhylcarbamale  and  phenyl- 
o-carbelhoxyphenoxymethylcarbamide,  m.  p.  204°,  re¬ 
spectively. 

II.  When  ethyl  o-carbetlioxyanilinoacetate  (1  mol.) 
is  heated  with  hydrazine  hydrate  (2  mols.)  at  100°, 
anilinoacethydrazide-o-carboxyhydrazide,  m.  p.  161° 
(dihydrocldoride,  m.  p.  201°;  dipicrale,  m.  p.  185°; 
dibenzylidene  derivative,  m.  p.  253°;  diisopropylidene 
derivative,  m.  p.  205°),  is  obtained.  This  is  con¬ 
verted  by  the  usual  method  into  anilvioacetazide-o- 
carboxyazide,  m.  p.  56°  (decomp.),  which  with  alcohol 
gives  ethyl  o-carbethoxyaminoanilinomethylcarbamate. 
When  an  ethereal  solution  of  the  diazide  is  first  boiled 
and  then  treated  with  benzyl  alcohol,  benzyl  anilino- 
melhylcarbamate-o-carboxyazide,  m.  p.  112°,  is  formed. 
If  the  preliminary  heating  is  carried  out  in  chloroform 
the  carbamide,  CO(NH-C0H4-NH-CH2-NH-CO2CH2Ph)2, 
w.  p.  195°  (decomp.),  is  isolated  instead  of  the 
expected  diurethane  derivative.  The  diazide  reacts 
with  aniline  forming  the  azide, 
N3-CO-C6H.-NH-CH2-NH-CO-NHPh,  decomp.  156° 
[converted  by  boiling  with  alcohol  into  the  carbamide, 
C0(NH-C6H4-NH-CH2-NH-CO-NHPh)2,  m.  p.  232°], 
and  the  dicarbamide, 

NHPh-CO-NH-CGH4-NH-CH2'NH-CO*NIIPh,  m.  p. 
182°;  with  p-toluidine  the  compound, 
C6H4Me-NII-CO-C6H4-]STE-CH2-NH-CO-NH-C6H4Mc, 
ni.  p.  195°  (decomp.),  which  exists  in  two  crystalline 
forms,  results. 

When  ethyl  o-carbethoxyanilinoacetate  (4  parts)  is 
heated  with  hydrazine  hydrate  (1  part)  at  100°, 
o-c arbethoxyanilinoaccthydrazide,  m.  p.  125°  (hydro- 
ddoridc,  m.  p.  237°;  btnzylidcne  derivative,  in.  p. 
182°;  iso propylidene  derivative,  m.  p.  162°),  is  formed ; 
with  2  mols.  of  the  ester  and  1  mol.  of  hydrazine 
hydrate  the  soc. -hydrazide,  m.  p.  248°,  of  o-carbetlioxy - 
anilinoacctic  acid  results.  Hydrolysis  of  the  normal 
ivdrazide  with  10%  sodium  hydroxide  solution  below 
^  gives  anilinoacethydrazide-o-carboxylic  acid,  m.  p. 
•00; 5°  (the  m.  p.  falls  to  189°  after  keeping)  (benzylidenc 
privative,  m.  p.  260° ;  iso  propylidene  derivative,  m.  p. 
"7°).  o-Carbethoxyanilinoacetazide  and  alcohol  give 
o-07 rbethoxyan il i n omcthylcarbamate . 

H.  Burton. 

Diazo-hydrates,  azoxy-compounds,  and 
drones.  Z.  Jolles  and  J.  Krugliakoff  (Atti  R. 


Accad.  Lincei,  1930,  [vi],  11,  197 — 202). — Not  only 
normal  diazo-hydrates  (this  vol.,  467),  but  also  a-  and 
(3-azoxy-compounds,  mtrosophenylhydroxylamine,  and 
nitrones,  which  are  of  analogous  chemical  structure, 
exhibit  marked  oxidising  properties,  as  they  are  con- 
veiled  by  slight  excess  of  alkaline  ferrous  sulphate 
solution  into  the  corresponding  compounds  contain¬ 
ing  one  oxygen  atom  less  in  the  molecule.  The 
compounds  examined  in  this  way  were  salicyl-A- 
phenylnitrone,  a-  and  p-benzeneazoxy benzoic  acids, 
a-  and  (3-benzeneazoxyphenols,  hydroxyhelianthin, 
and  mtrosophenylhydroxylamine.  If  present  in  ex¬ 
cess,  phthalin  is  oxidised  to  phenolphthalein  by 
phenylazoxycarboxvlamide  in  alkaline  solution. 

T.  H.  Pope. 

Iodination  of  phenyl  and  tolyl  ethers.  F.  B. 
Dains,  A.  W.  Magebs,  and  W.  L.  Steiner  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1570 — 1572). — Attempted 
iodination  of  phenols  by  Datta  and  Chattcrjee’s 
method  (A.,  1917,  i,  327)  gives  nitro-  rather  than 
iodo-derivatives.  The  method  is,  however,  applicable 
to  tolyl  ethers  and  nitroanisoles.  The  following 
are  described:  5-iodo-2-methoxytoluene,  m.  p.  74°; 
Q-iodo-3-melhoxytoluene,  m.  p.  75°;  ‘S-iodo-i-melhoxy- 
toluene,  b.  p.  240°;  4-iodo-2-nitroanisole,  m.  p.  98° 
(lit.  73°);  2-iodo-4-nitroanisole,  m.  p.  96°;  4-iodo- 
3-nitroanisole,  m.  p.  62°.  G-Iodo-m-anisidine,  an  oil 
(hydrochloride,  m.  p.  155 — 156°),  is  obtained  by 
iodination  in  presence  of  calcium  carbonate  and 
water.  Phenyl-3-nilro-p-a n isyl-  and  phenyl-5-nitro- 
o-anisyl-carbamides  have  m.  p.  164°  and  192°, 
respectively.  H.  Burton. 

Derivatives  of  phenyl  ether.  I.  Nitro-, 
amino-,  and  hydroxy-derivatives.  G.  Lock 
(Monatsh.,  1930,  55,  167 — 184). — Nitration  of  di¬ 
phenyl  ether  with  nitric  (d  1-48)  and  acetic  acids 
affords  a  mixture  of  2-  (24%)  and  4-nitrodiphenyl 
ethers  (44%) ;  oxalic  and  picric  acids  are  formed  as 
by-products.  When  the  amount  of  acetic  acid  used 
is  less  than  12  mols.  per  mol.  of  the  ether,  some 
dinitration  occurs.  The  following  derivatives  of 
diphenyl  ether  have  been  prepared,  generally  from 
potassium  phenoxides  and  bromobenzenes  in  absence 
or  presence  of  copper-bronze  :  2-,  3-,  and  4-nitro-, 
m.  p.  61°  [lit.  56° ;  the  compound  described  by  Jones 
and  Cook  (A.,  1916,  i,  644)  as  4-nitrodiphenyl  ether  is 
p-bromonitrobenzene] ;  2-hydroxy-  [benzoate,  m.  p. 
48-5°  (corr.)];  3-hydroxy-,  b.  p.  320°  (corr.)/743  mm., 
prepared  by  the  usual  method  from  the  3-amino- 
derivative  or  by  dcmethylation  of  the  3 -methoxy- 
derivative,  b.  p.  303°  (corr.)/745  mm.,  and  4-hydroxy- 
[benzoatc,  m.  p.  97 — 98°  (corr.)].  Good  yields  of  the 
aminodiphcnyl  ethers  are  obtained  by  reducing  the 
nitro-dcrivatives  with  stannous  chloride  and  alcoholic 
hydrochloric  acid.  H.  Burton. 

Derivatives  of  phenyl  ether.  L.  C.  Kaiford, 
G.  W.  Thiessen,  and  I.  J.  Wernert  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1205 — 1209). — The  constitution  of 
2' :  Ac-dibromo-^-nitrodiphenyl  ether,  m.  p.  79°,  obtained 
by  bromination  of  p-nitrodiphenyl  ether  (Raiford  and 
Colbert,  A.,  1926,  1242)  has  been  determined  by 
synthesis  by  condensing  4-ehloronitrobenzene  and 
potassium  2  :  4-dibromophenoxide  at  150 — 170°.  The 
same  compound  is  also  obtained  by  bromination  of 
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2' -bromo-i-nitrodiphonyl  ether,  m.  p.  S2°,  obtained 
analogously.  The  initial  entrance  of  bromine  into 
position  2  is  indicated  by  the  failure  to  brominate 
4-bromo-4'-nitrodiphenyl  ether.  Similarly,  2 '-bromo- 
2  :  4-dinitrodiphenyl  ether,  m.  p.  88 — S9°,  yields  the 
2'  :  4'-rf;6rowo-eompound,  m.  p.  131°,  also  obtained 
synthetically ;  4'-bromo-2  :  4-dinitrodiphenyl  ether 
reacts  with  bromine  only  at  1S0°  to  give  a  tribromo- 
derivative,  m.  p.  140 — 141°. 

Nitration  of  4'-bromo-4-nitrodiplienyl  ether  yields 
2:4:2':  4' -  tetranitrodiphcnyl  ether.  2' :  4'-Ri- 
bromo-4-nitrodi  phenyl  ether  yields  the  same  tetra- 
nitro-cthcr  and  a  2'  :  4'dibromoliinitro-compomul, 
m.  p.  189°.  2'  :  4' -Dibromo-2  :  4  :  G-lrinitrodiphenyl 
ether,  m.  p.  163 — 164'',  is  obtained  synthetically. 

The  conversion  of  nitro-dcrivativcs  into  halogen 
derivatives  by  way  of  the  amines  and  diazonium 
compounds  has  also  been  studied.  Diazotisation  of 
4-aminodiphenyl  ether  and  treatment  with  cuprous 
bromide  gives  the  4-bromo-compound  in  42%  yield. 
The  4  : 4'-dibromo-ethcr  is  obtained  similarly. 
Broiuination  of  4-aceta m idod iphenyl  ether,  m.  p. 
128—129°  (lit.,  99°,  127°),  yields  the  4 '-bromo- 
compound,  m.  p.  157°,  which  by  hydrolysis,  diazotis¬ 
ation,  and  decomposition  of  the  diazonium  per- 
bromidc,  yields  the  4  :  4'-dibromo-compound.  2'  :  4'- 
Dibromo-i-aminodiphenyl  ether,  b.  p.  225 — 230°/ 
10  mm.  ( acetyl  derivative,  m.  p.  158°),  could  not  be 
diazotised  and  converted  into  a  tribromo-compound. 
Reduction  of  2'  :  4'  -<f  j ch l oro-4-n itrod iph enyl  ether, 
m.  p.  71°,  yields  2' :  4' -dichloro-4-aminodiphenyl 
ether,  m.  p.  02°  {acetyl  derivative,  m.  p.  144°),  which 
gives  4:2':  4' -trichlorodi phenyl  ether,  m.  p.  51°,  in 
only  17%  yield.  Increased  substitution  by  halogen 
thus  appears  to  interfere  with  diazotisation.  2' :  4'- 
Dichloro- 2  :  4-dinitrodiphenyl  ether  has  m.  p.  118°. 

R.  K.  Callow. 

1 : 3-  and  1 :  4-cycloHexanediols.  Constitution 
of  the  halogen  derivatives.  L.  Palfray  and  B. 
Rothstein  (Compt.  rend.,  1930,  190,  942 — 945). — 
The  cis-  and  trans-l  :  4-ci/cfohexanediol  diacetates, 
m.  p.  35°  and  102°,  and  the  liquid  1  :  3-cycZohexanediol 
diacetate  by  treatment  with  concentrated  aqueous 
hydrochloric  or  hydrobromic  acid  furnish  the  same 
respective  products  as  acre  previously  obtained 
(A.,  1929,  1441)  from  the  corresponding  glycols. 
The  mechanism  of  the  change  1  :  3-diacetate — -> 
1  : 4-dibromide  is  discussed ;  since  the  same  trans¬ 
formation  occurs  when  a  glacial  acetic  acid  solution 
of  hydrobromic  acid  is  employed,  preliminary 
hydrolysis  is  considered  to  be  unlikely,  and  a  pseudo- 
migrational  process  (cf.  this  vol.,  463)  is  suggested; 
the  latter  involves  elimination  of  R-C02H  between 
the  3-  and  4-positions  with  subsequent  addition, 
oriented  by  the  electro-negative  residue  in  the 
1-position,  of  11  Hal  to  the  double  linking. 

3-Chlorocyc/ohexanol,  prepared  by  the  same  method 
us  the  4-chloro-isomcride  (A.,  1929,  1441),  has  the 
same  constants,  gives  the  same  phenylcarbimide 
derivative,  by  treatment  with  sodium  in  ether  affords 
the  same  A3-r//cZohexenol  (A.,  192S,  1130),  and  by 
oxidation  with  chromic  acid  yields  the  same  4-chloro- 
ryefohexanone  (semicarbazone,  m.  p.  196°:  cf. 
loc.  cit.)  as  4-chlorocyc/ohexanol. 

trans-\  :  4-Dibromoci/c/ohexanc,  m.  p.  112°,  by 


treatment  with  silver  acetate  in  glacial  acetic  acid 
at  100°,  furnishes  a  diacetate,  m.  p.  102°,  identical 
with  that  obtained  by  direct  acetylation  of  quinitol, 
which  by  hydrolysis  with  aqueous-alcoholic  potassium 
hydroxide  gives  trans-cyclohexane- 1  : 4-diol,  m.  p.  139°. 
If  the  view  of  Liiulemann  and  Baumann  (this  vol., 
209)  that  the  above  dibromide,  m.  p.  112°,  is  cis- 
1  :  3-dibromoo/e/ohcxane  is  correct,  the  foregoing 
facts  must  involve  either  (a)  pseudo-migration,  or 
(6)  an  addition  of  acetic  acid,  or  (c)  a  stercoisomeric 
change.  Against  (a),  it  is  shown  that  the  1  :  2-di- 
bromocycZohexanc  (probably  cis),  obtained  from 
cyclohexane  by  bromine  addition,  treatment  with 
silver  acetate,  and  alkaline  hydrolysis  of  the  diacctato 
obtained,  affords  cis-pyrocatcchol.  Against  (b),  it  is 
shown  that  no  addition  of  acetic  acid  to  cyclohexene 
occurs  at  100°  (cf.  Brunei,  A.,  1905,  i,  S69),  whilst  (c) 
is  rendered  unlikely  by  the  work  described  above  as 
contrary  to  (a).  C.  W.  Shoppee. 

Action  of  oxygen  on  1  :  4-dimethylcyc/ohexane. 
G.  Chavanne  and  (Mlle.)  E.  Bode  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1609 — 1622). — The  mixture  of  stereo- 
isomeric  1  : 4-dimcthylcyclohexanes  obtained  by 
catalytic  reduction  of  y- xylene  absorbs  oxygen  at  the 
ordinary  temperature  in  diffused  light,  but  at  a  slower 
rate  than  1  : 3-dimcthylcyclohexane  (A.,  1927,  452). 
The  rate  of  oxidation  increases  in  sunlight  or  at  100° 
in  diffused  light.  When  a  pure  specimen  of  the  hydro¬ 
carbon  is  used  the  initial  absorption  of  oxygen  is 
slow;  absorption  is  catalysed  by  a  small  amount  of 
oxidised  material.  The  gaseous  products  formed 
during  the  oxidation  are  carbon  monoxide,  carbon 
dioxide,  hydrogen,  methane,  and  probably  ethane. 
Separation  of  the  remainder  of  the  reaction  product 
into  (a)  acid  and  (b)  neutral  parts  gives  (a)  acetic, 
P-mcthylvaleric,  and  8-acetyl-$-mcthylvaleric  acid,  b.  p- 
141-2°/2-5  mm.  (semicarbazone,  m.  p.  153°)  (prepared 
by  oxidation  of  1  : 4-dimcthyl-A1-cyc!ohcxene,  b.  p. 
127-6— 12S-l°/753-4  mm.,  d?  0-8051,  with  2% 
potassium  permanganate  solution),  and  (b)  1  : 4-di- 
methylcyc/ohcxanol  (main  product),  acetonylacetone, 
and  two  stercoisomeric  1  : 4-dimrthylcyclohexanc- 
1  : 4-diols,  m.  p.  193°  and  165-5 — 166°.  These  arc 
converted  by  hydrochloric  acid  into  the  corresponding 
1  :  4-dichloro-l  :  4-dimelhylcyclohexanes,  m.  p.  46— 
49°  and  3S-6 — 39-3°,  respectively.  H.  Burton. 

Behaviour  of  allyl  derivatives  of  pyrocatechol 
and  resorcinol  towards  heat.  C.  D.  Hurd,  H. 
Greengard,  and  F.  D.  Pilgrim  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1700 — 1706). — Resorcinol  monoallvl 
ether,  b.  p.  122°/2  mm.,  n\)  1-5525,  is  prepared  from 
resorcinol  and  allyl  bromide  in  presence  of  acetone 
and  potassium  carbonate ;  a  similar  method  is  used 
for  all  the  ethers  mentioned  in  this  paper,  some  of 
which  undergo  rearrangement  when  distilled.  Be- 
arrangement  of  the  above  ether  occurs  at  210— 220  j 
4-allylresorcinol,  b.  p.  144 — 146°/5  mm.  (dimetm 
ether,  b.  p.  S2— S5°/4  nnn.,  nj*  1-5318),  is  produced- 
Treatment  of  this  with  potassium  hydroxide  at  ISO  , 
and  subsequent  mcthylation  and  permanganate 
oxidation  of  the  product  formed  gives  2  : 4-dimetUoxv- 
benzoic  apid.  Resorcinol  diallyl  ether,  h.  p- 
153°/4  mm.,  rearranges  at  210°  into  4 : 6-dial  '/-• 
resorcinol,  b.  p.  160 — -163°/5  mm. ;  the  diallyl  etnei 
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of  this  when  distilled  in  a  vacuum  gives  3 -allyloxy- 
2:4:  O-triallyljdienol,  b.  p.  182 — 184°/5  mm.  (phenyl- 
carbimide  derivative,  m.  p.  160 — 161°).  Pyro- 
catechol  diallyl  ether  rearranges  at  180°  into  3  :  6 -di- 
allylpyrocalechol,  b.  p.  165 — 170°/25  mm.  ( lead  salt), 
also  formed  during  the  distillation  of  3-allylpyro- 
catechol  monoallyl  ether.  Tria.lhjlpyrocate.chol, 
b.  p.  186 — 189°/22  mm.  {lead  salt),  is  obtained  from 
:j :  O-diallylpyrocatechol  monoallyl  ether  or  3-allyl- 
pyrocateehol  diallyl  ether.  3  :  6-Diallylpyrocatechol 
diallyl  ether  at  180 — 200°  gives  lelra-allylpyrocalechol, 
b.  p.  196 — 200°/22  mm.  (lead  salt).  H.  Burton. 

Synthesis  of  some  iodinated  hydroxydiphenyl 
sulphides.  S.  L.  Bass  and  T.  B.  Johnson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1146—1152;  cf.  Hilbert  and 
Johnson,  A.,  1929,  806). — 2  :  Q-Di-iodo-4-nitrodiphenyl 
sulphide,  which  exists  in  two  crystalline  forms,  each 
m.  p.  155'5°,  is  obtained  by  condensing  3:4:  5-tri- 
iodonitrobenzene  with  sodium  phenyl  sulphide  in 
boiling  alcohol.  Reduction  by  stannous  chloride 
in  hydrochloric  acid  yields  the  4-nmmo-compound, 
m.  p.  146°  [ hydrochloride ,  m.  p.  192°  (decomp.)], 
which,  when  diazotised  in  acetic  acid  with  butyl 
nitrite  and  the  product  decomposed  with  dilute 
sulphuric  acid,  yields  2  :  §-di-iodo-4-hydroxydij>henyl 
sulphide,  m.  p.  92 — 95°  (+HaO),  139°  (anhydrous). 
2 :  Q-Di-iodo-4-nitro-4'-methyldiphenyl  sidphide,  two 
crystalline  forms,  each  m.  p.  121 — 122°,  the  4-amino- 
compound,  m.  p.  197 — 19S°  [ hydrochloride ,  m.  p.  182° 
(decomp.)],  and  the  4 - /i ydroxy - c ompo und ,  m.  p.  154°, 
arc  obtained  similarly. 

An  attempt  to  apply  Ziegler’s  method  (A.,  1890, 
1292)  was  unsuccessful.  2  :  5-Di-iodoanisole-4-di- 
azonium  chloride  couples  with  thiophcnol  to  give 
3 :  b-di-iodo-4-methoxybenzenediazothiophenyl  ether, 
m.  p.  91°,  from  which  no  sulphide  is  obtainable.  The 
required  3 :  5-di-iodo-4-hydroxydiphcnyl  sidphide, 
ffl.  p.  84 — 85°,  is  prepared  by  iodination  of  p-hydroxy- 
jliphenyl  sulphide  in  ammonia  solution  with  iodine. 
3 : 5-Di  -  iodo  -  4  -  hydroxy-4'-  methyldiphenyl  suljdude, 
m-  p.  112 — 113°,  is  obtained  similarly. 

The  following  are  also  described :  p-methoxy- 
p' -uitrodiplienyl  sulphide,  m.  p.  71° ;  the  p'-amino-com- 
pound,  m.  p.  96°  ( hydrochloride ,  m.  p.  205 — 207°),  and 
p'-iodo-compound,  m.  p.  102°,  b.  p.  202 — 205°/3— 4 
Mm.,  and  p-hydroxy-p’ -iododiphenyl  sulphide,  m.  p. 
111—112°,  b.  p.  205 — 210°/3 — 4  mm. 

All  these  phenols  are  extremely  insoluble  in  water 
and  therefore  do  not  exhibit  bactericidal  activity 
"hen  tested  in  the  usual  way.  R.  K.  Carlow. 

Conjugated  systems.  IV.  Addition  of  hypo- 
chlorous  and  hypobromous  acids  to  phenyl- 
butadiene.  I.  E.  Muskat  and  L.  B.  Grimsley  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1574— 1580).— Treat- 
Bcnt  of  a-phenylbutadicne  with  1  mol.  of  dilute 
“ypochlorous  acid  gives  8-chloro-<x.-phenyl-Aa-buten- 
'/■d  (corresponding  dichloride,  b.  p.  164°/5  mm.), 
"hicli  on  distillation  in  a  vacuum  eliminates  water 
**1  hydrogen  chloride  forming  some  S-chloro-a- 
Senylbutadiene  and  a  yellow  hydrocarbon,  C10H10, 
5-P-  235°.  Treatment  of  the  above  chlorohvdrin 
"!th  phosphorus  pentachloride  in  ether  affords  a 
Mixture  of  3-chloro-x-phenylbutadiene  and  y8-di- 
C  llor°-x. phenyl- Ao-butene,  whilst  with  hypochlorous 


acid  a  mixture  of  pS-dichloro-a-phenylbutan-ay-diols 
is  probably  produced.  The  chlorohydrin  and  a 
large  excess  of  hypochlorous  acid  afford  a  trichloro- 
a-phenylbutanol,  b.  p.  164 — 167°/5  mm.  S-Bromo- 
a-phenyl-Aa-biden-y-ol  is  obtained  similarly  with  hypo¬ 
bromous  acid ;  this  absorbs  a  second  molecule  of 
hypobromous  acid.  Treatment  of  the  chloro-  or 
bromo-hydrin  with  powdered  potassium  hydroxide 
in  dry  ether  furnishes  impure  styrylethylene  oxide, 
b.  p.  94°/6  mm.  H.  Burton. 

Substitution  and  addition.  III.  Displace¬ 
ment  [of  the  double  linking]  in  the  allyl  group. 
J.  Meiseniieimer  and  J.  Link  (Annalen,  1930,  479, 
211 — 277). — The  isomerisation  of  derivatives  of 
phenyl-  and  ethyd-substituted  allyl  alcohols  under 
various  conditions  is  described.  The  main  results  arc 
as  follows.  Cinnamyl  and  a-phenylallyl  alcohols  yield 
only  cinnamyl  halides  when  treated  with  the  anhydrous 
hydrogen  halide  (the  iodide  being  best  obtained  by  the 
action  of  concentrated  hydriodic  acid  on  the  ether, 
alcohol,  chloride,  or  bromide  in  acetic  acid).  Hydro¬ 
lysis  of  cinnamyl  chloride  with  boiling  15%  aqueous 
potassium  hydroxide  or  cold  sodium  hydroxide 
solution  gives  mainly  dicinnamyl  ether  together  with 
small  quantities  of  cinnamyl  alcohol  and  a-phenylallyl 
alcohol.  Contrary  to  Braun  and  Kohler  (A.,  1918,  i, 
162),  the  ether  is  the  main  product  when  cinnamyl 
bromide  is  warmed  with  water.  Contrary  to  Klages 
and  Klenk  (A.,  1906,  i,  638),  the  sole  product  of  the 
action  of  absolute-alcoholic  potassium  hydroxide  at 
the  ordinary  temperature  on  cinnamyl  halides  is 
cinnamyl  ethyl  ether.  With  70%  aqueous-alcoholic 
potassium  hydroxide  cinnamyl  chloride  gives  20 — 
25%,  and  with  silver  oxide  in  absolute  alcohol  35 — 
45%  (similar  results  with  silver  nitrate),  of  a  -phenyl- 
aUyl  ethyl  ether,  b.  p.  86-5 — 87°/13  mm.,  reduced  with 
hydrogen  and  platinum-black  in  acetic  acid  to 
a-phenyl-tt-propyl  ethyl  ether,  which  is  synthesised 
by  the  action  of  ethyl  iodide  on  the  sodio-derivative  of 
phenvlethylcarbinol,  prepared  from  the  alcohol  and 
molecular  sodium  in  xylene,  Straus  and  Berkow’s 
method  (A.,  1913,  i,  13l7),  giving  mainly  ^-methyl¬ 
styrene.  Acetylation  of  cinnamyl  or  a-phenylallyl 
alcohol  with  acetyl  chloride  and  pyridine  gives  the 
corresponding  acetates,  hydrolysed  to  the  original 
alcohol.  Cinnamyl  acetate  is  unchanged  after  heating 
with  potassium  acetate  and  acetic  acid,  but  a-phenyl- 
allyl  acetate  isomerises  moderately  rapidly  under  these 
conditions  (30%  in  1  hr. ;  75%  in  4  hrs.),  and  the 
proportions  given  in  the  following  results  are  corrected 
accordingly.  Cinnamyl  chloride  heated  with  acetic 
acid  and  excess  of  potassium  acetate  at  100°  for  1  hr. 
gives  40 — 45%  of  a-phenylallyl  acetate,  a  residue  of 
high  b.  p.  being  obtained.  With  silver  acetate  under 
similar  conditions  this  residue  amounts  to  50%  of  the 
product,  -whilst  only  12 — 15%  of  isomerisation  occurs. 
With  silver  acetate  at  75 — 95°  and  50 — 55°,  the  pro¬ 
portions  of  a-phenylallyl  acetate  are  30 — 35  and  37%, 
the  residue  being  reduced  to  25  and  10%,  respectively. 
Ethvlaniline  converts  cinnamyl  chloride  exclusively 
into  cin namylelh yla nil ine,  m.  p.  50°  ( picrate ,  m.  p. 
121°),  reduced  by  hydrogen  and  platinum-black  in 
ether  to  y-phenyl-n-propylethylaniline.,  b.  p.  140 — 145°/ 
0-5 — 1  mm.  (converted  in  the  usual  manner  into  phenyl- 
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(y  -phenyl  -  ii-propyl)methylethylammonium  picrate, 

m.  p.  Ill — 112°),  also  synthesised  from  y-phenyl-n- 
propyl  iodide  and  cthylaniline.  Other  reducing  agents 
cause  fission  of  the  moleculo.  Dry  hydrogen  chloride 
converts  A°-penten-y-ol  (a-ethylallyl  alcohol)  into  a 
mixture  of  the  corresponding  chloride  (40%)  and 
a-chloro-A^-penteno  (60%).  A  similar  mixture  (30 
and  70%,  respectively)  is  obtained  from  A^-penten- 
a-ol.  Phosphorus  trichloride  acts  on  A°-penten-y-ol 
in  accordance  with  the  scheme  3ROH+PCI3  — > 
P(0R)3+3HC1  — >■  P(0H)3+3RC1  (Milobendski  and 
Sachnowski,  A.,  191S,  i,  477),  since  addition  of 
pyridine  removes  the  hydrogen  chloride  formed  and 
dipcntenyl  hydrogen  phosphite  (  ?),  b.  p.  81 — 83°/l  mm., 
can  be  isolated  after  pouring  the  product  into  water, 
whilst  saturation  of  the  pyridine  reaction  mixture 
with  dry  hydrogen  chloride  prior  to  pouring  into 
water  raises  the  proportion  of  y-cliloro-An-penteno  to 
55 — 59%.  The  interaction  of  Aa-penten-y-ol  with 
1  mol.  of  thionyl  chloride  follows  a  similar  course, 
yielding  24 — 26%  of  the  corresponding  chloride  either 
in  ether  or  without  solvent,  but  addition  of  1  mol.  of 
diethylaniline  increases  the  proportion  of  y-chloro- 
A“-pentene  to  45%.  A^-Penten-a-ol  is  converted  by 
thionyl  chloride  in  ether  into  a  mixture  containing 
80%  of  the  secondary  chloride.  In  boiling  acetic  acid 
the  a-chloro-compound  is  only  slightly  isomerised  in 
2-5  hrs.,  but  20%  of  the  y-chloro-compound  isomcrises 
in  8  hrs.  Contrary  to  Prdvost  (A.,  1928,  1211),  a 
mixture  of  bromo-compounds  results  from  the  action 
of  cither  hydrogen  bromide  or  phosphorus  tribromidc 
on  A“-penten-y-ol.  Each  alcohol  is  converted  by 
acetyl  chloride  and  pyridine  into  the  corresponding 
acetate,  which  hydrolyses  to  the  original  alcohol. 
When  heated  in  glacial  acetic  acid  with  potassium 
acetate  a-cliloro-A^-pentcne  gives  7 — S%  (in  4-5 — 5 
hrs.)  and  y-chloro-A“-pentene  57 — 58%  (in  24  hrs.)  of 
the  y-acetate,  the  corresponding  proportions  when 
silver  acetate  is  used  being  40—45%  (in  5  hrs.)  and 
46 — 47%  (in  6  hrs.).  Although  no  isomerisation  of 
the  chloro-compounds  occurs  when  they  are  boiled 
with  diethylaniline,  both  are  converted  by  heating 
with  methylaniline  into  phenyl- A&-pentenyhnelhyl- 
amine,  b.  p.  130 — 131°/15  mm.  [picrcUc ,  m.  p.  S9 — 
90°),  reduced  by  hydrogen  and  platinum-black  in 
ether  to  n -amylnidhylaniline,  b.  p.  129 — 131°/15 
mm.  (picrate,  m.  p.  97-5°),  identical  with  a  synthetic 
specimen.  Similarly  with  diethylamino,  the  sole 
product  from  either  chloride  is  diethyl- Afi-pentenyl- 
amine,  b.  p.  156 — 158°/735  mm.  ( picrate ,  m.  p.  39 — 
41°)  (erroneously  described  throughout  as  the 
dimethyl  compound),  reduced  to  diethyl-n-amyl- 
amine,  b.  p.  50 — 51°/15  mm.,  155 — 15S°/735  mm. 
(picrate,  m.  p.  55 — 56-5°),  identical  with  a  synthetic 
specimen.  When  a-chloro-A^-pentene  is  heated  with 
potassium  phthalimide  in  a  scaled  tube  at  190 — 200° 
it  gives  a  mixture  of  *-phthalimido-AB-pcntenc,  m.  p. 
69 — 70°,  b.  p.  180°/14  mm.,  and  a  small  amount 
(10%)  of  y-phlhalimido-Aa-pentcne,  m.  p.  78 — 79°,  the 
former  being  reduced  catalytically  to  n -amyl- 
phthaiimide,  b.  p.  175°/14  mm.,  m.  p.  16 — 17°  (also 
synthesised  from  ?i-amyl  bromide  and  potassium 
phthalimide).  By  hydrolysis  of  the  a-  and  y-phthal- 
imido-derivatives  with  alkali  to  the  corresponding 
-amie  acids  and  subsequent  hydrolysis  of  these  with 


concentrated  hydrochloric  acid  are  obtained  a -amino- 
A^-pentene,  b.  p.  not  sharp  about  110 — 113°  (picrate, 
m.  p.  169°),  and  y-amino-A°-pentene,  isolated  only  as 
its  picrate,  m.  p.  154°.  Diazotisation  of  a-amino-A^- 
pentene  in  acetic  acid  gives  a  mixture  of  Ah-pentcnyl 
acetate  (75%)  and  a-ethylallyl  acetate  (25%).  Similar 
diazotisation  of  y-amino-Aa-pentene  occurs  much  less 
readily,  isomerisation  occurring,  but  quantitative 
results  could  not  be  obtained.  Both  a-chloro-A^- 
and  y-chloro-A°-pentenc  are  hydrolysed  by  water,  the 
former  more  readily  than  the  latter.  By  long  shaking 
with  aqueous  sodium  carbonate  the  former  gives  a 
mixture  of  AApenten-a-ol  (45%)  and  A“-penten-y-ol 
(55%),  the  corresponding  proportions  when  y-chloro- 
Aa-pentcne  is  similarly  hydrolysed  being  31-5  and 
68-5%,  respectively,  33%  of  the  chloro-compound 
remaining  unattacked  in  each  case.  a-Chloro-A0- 
pentene  is  converted  by  absolute  or  aqueous-alcoholic 
potassium  hydroxide,  or  by  silver  oxide  in  absolute 
alcohol,  mainly  into  ethyl  A^-pentenyl  ether.  The 
results  are  discussed  on  the  basis  of  various  theories  of 
the  mechanism  of  such  isomeric  changes,  and  it  is 
considered  that  they  cannot  be  explained  on  the 
assumption  that  cither  the  original  substance  or  the 
reaction  product  undergoes  spontaneous  rearrange¬ 
ment,  nor  on  Moureu  and  Gallagher’s  theory  (A.,  1922, 
i,  34)  of  water  elimination  subsequent  to  addition, 
on  Provost’s  “  synionie  ”  theory  (A.,  1928,  1111)  or 
the  related  theory  of  anionotropic  changes  due  to 
Burton  and  Ingold  (A.,  1928,  634 ;  880).  A  theory  is 
summarised,  which  is  based  essentially  on  an  extension 
of  that  already  developed  (A.,  1927,  957),  preliminary 
formation  of  an  additive  product  by  means  of 
auxiliary  valencies  being  postulated. 

J.  W.  Baker. 

Synthetic  experiments  with  /-y-phenylbutyl 
alcohol.  H.  Rupe  and  F.  van  Walraven  (Hclv. 
Chim.  Acta,  1930,  13,  361— 377).— Ethyl  0-phenyl- 
A«-butenoate  is  reduced  rapidly  (the  free  acid  only 
slowly)  by  hydrogen  in  presence  of  dilute  alcohol  and 
a  nickel  catalyst  to  ethyl  (3-phenylbutyrate,  which 
on  further  reduction  with  sodium  and  alcohol  gives 
a  66%  yield  of  r-y-phenylbutyl  alcohol.  Decom¬ 
position  of  the  Grignard  reagent  from  y-phenylbutyl 
bromide  with  ammonium  chloride  solution  affords  65% 
of  jl-phcnylbutane  and  20 — 25%  of  firrdiphenyl-n- 
octane,  b.  p.  190 — 191°/11  mm.,  whilst  treatment  with 
acetone,  methyl  ethyl  ketone,  and  d- 3-  and  4-methyl- 
cyc/ohexanoncs  furnishes  y-phcnylbutyldimethyl- 
carbinol,  b.  p.  127°/10  mm.,  y-phcnylbutylmethylethyl- 
carbinol,  b.  p.  141 — 143°/11  mm.,  d-l-y-phcJiylbutyl-3- 
methylcyclohexan-l-ol,  b.  p.  S5°/0-01  mm.,  if  0-9695, 
[«]n  +29-97°,  and  l-y-phenylbutyl-4-methylcyclohe.mn- 
l-ol,  b.  p.  172 — 173°/10  mm.,  respectively.  y-Phenyl- 

butyl  bromide  and  sodium  rf-oxymothylcneeamphor 
react  in  alcohol,  yielding  y-phenylbutoxyincthylene- 
camphor,  b.  p.  110-5 — lll°/0003  mm.,  if  1-0263, 
la)f(  +131-05'  . 

Treatment  of  a  solution  of  p-phenylbutyryl  chloride 
in  benzene  with  menthol  dissolved  in  pyridine,  sub¬ 
sequent  removal  of  volatile  products  with  steam,  and 
twofold  crystallisation  of  the  residual  solid  (freed 
from  oil  by  filtration)  from  alcohol  gives  menthyl 
P-phenylbutyrate,  m.  p.  47°,  reduced  by  sodiuin  an« 
alcohol  to  /-y-phenylbutyl  alcohol,  b.  p.  117  -> 
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mm.,  0-985S,  [«]j“  -39-56°  (cf.  Cohen,  J.C.S.,  1915, 
107,  901).  Magnesium  Z-y-phenylbutyl  bromide 
reacts  with-  4-  and  d-3-methylcycZohexanonc3  forming 
l-y-phenylbuiyl-4-methylcyclohexan-l-ol,  b.  p.  172— 
173°/10  mm.,  df  0-9712,  [a]i?.— 11-2°,  and  1  -y-phenyl- 
bubjl-3-mdkylcyclokexan-l-ol,  b.  p.  173°/10-5  mm., 
df  0-9696,  [a]g  +5-12°,  respectively.  y-Phenylbut- 
oxymelhylenecamphor,  prepared  from  the  active 
bromide,  has  b.  p.  110-5 — lll°/0-001 — 0-002  mm., 
df  1-0297,  [a]U  +40-34°.  All  the  above  optically  active 
compounds  show  normal  dispersion. 

Reduction  of  the  oily  residue  from  the  preparation  of 
the  solid  menthyl  ester  with  sodium  and  alcohol  gives 
an  alcohol,  au  +8-26°,  which  could  not  be  purified 
through  the  hydrogen  phthalate.  H.  Burton. 

p-Benzyl-n-hexyl  and  y-phenyl-p-benzyl-n- 
propyl  alcohols  and  isomeric  (3-benzyl-H-hexan- 
+ol  and  a-phenyl-p-benzylpropan-p-ol.  R.  Doli- 
QUE  (Compt.  rend.,  1930,  190,  878—880). — Ethyl 
benzyl-?i-butylmalonate,  b.  p.  187°/15  mm.,  df  1-028, 
prepared  by  successive  butylation  (60%  yield)  and 
benzylation  (45—50%  yield)  of  ethyl  malonate,  is 
liydrolysed  to  the  acid,  m.  p,  104°,  with  alcoholic 
sodium  hydroxide,  and  further  converted  by  heating 
into  benzyl-n-butylacelic  acid,  b.  p.  179°/10  mm.,  df 
1-001  {ethyl  ester,  b.  p.  155— 156°/16  mm.  or  274°/756 
mm.,  df  0-959;  benzyl  ester,  b.  p.  223°/16  mm.,  from 
acid  chloride  and  benzyl  alcohol).  Reduction  of 
ethyl  benzyl-?i-butylacetatc  with  sodium  and  alcohol 
gives  $-benzyl-n-hexyl  alcohol,  b.  p.  170 — 171°/27  mm., 
df  0-943  {phenylur ethane,  m.  p.  55-5°),  in.  60%  yield. 
The  isomeric  p-benzyl-n  hexati-p-ol,  b.  p.  155°/27  mm., 
df  0-947,  is  obtained  from  benzyl  methyl  ketone  and 
magnesium  ?i-butyl  bromide.  y-Phcnyl-fi-bcnzyl-n- 
propyl  alcohol,  m.  p.  27 — 28°,  b.  p.  197°/10  mm.,  df 
1-046  ( phenylurethane ,  m.  p.  94°),  accompanied  by  a 
little  y-phenyl-p-benzylpropylainine  {benzoyl  deriv¬ 
ative,  m.  p.  102-5 — 103°),  is  obtained  in  55%  yield  by 
reduction  of  the  corresponding  amide.  The  inter¬ 
action  between  ethyl  acetate  and  magnesium  benzyl 
chloride  affords  a.-phenyl-$-benzylpropan-$-ol,  b.  p. 
182°/15  mm.,  df  1-026,  decomposed  into  diphenyl- 
propylene  on  distillation  at  the  ordinary  pressure. 
Benzyl  dibenzylacetate,  from  dibenzylacetyl  chloride 
and  benzyl  alcohol,  has  m.  p.  81°.  A.  I.  Vogel. 

Action  of  sulphur  on  organic  compounds.  L. 
Szperl  [with  R.  Goldflam6wna  and  M.  Zaavadzki] 
(Rocz.  Chem.,  1930,  10,  253— 258).— Phenyl-ot- 

naphthylcarbinol  when  heated  with  traces  of  sulphur  at 
195 — 205°  yields  phenyl- a- naphthylcarbinyl  ether. 
Prolonged  heating  at  240°  of  mixtures  containing  1 
atom  of  sulphur  per  mol.  of  carbinol  yields ,  phenyl 
a-naphthyl  ketono  (oxime,  m.  p.  152-5 — 154°),  and 
1-benzylnaphthalene,  produced  by  reduction  of  the 
ketono  hy  hydrogen  sulphide.  The  m.  p.  and  the 
Properties  of  the  above  oxime  arc  different  from 
4oso  given  by  Kegel  (A.,  1888,  1307)  and  by  Spiegler 
<*•>  1884, 1182).  R.  Truszkowski. 

Action  of  diazomethane  on  aromatic  acyl 
^orides.  V.  Mechanism  of  the  reaction.  T. 
-alkin  and  M.  Niericnstein  (J.  Amer.  Chem:  Soc., 
*930,  52,  1504 — 1508). — The  reaction  between  diazo- 
wethane  and  benzoyl  chloride  is  considered  to  occur 
55  postulated  by  Lewis,  Nicrenstein,  and  Rich  (A., 


1925,  i,  935).  The  diazo-compound,  when  formed,  is 
considered  to  be  a  cyclic  diazo-anhydride.  The 
mechanism  put  forward  by  Bradley  and  Robinson 
(A.,  1928,  759,  1009)  is  held  to  be  unfounded  on  these 
authors’  experimental  data  (cf.  Bradley  and  Schwarz- 
enbach,  A.,  1929,  68).  H.  Burton. 

Action  of  diazomethane  on  benzoic  and  succinic 
anhydrides,  and  a  reply  to  Malkin  and  Nieren- 
stein.  W.  Bradley  and  R.  Robinson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1558 — 1565). — Benzoic 
anhydride  (1  mol.)  and  diazomethane  (2-5  mols.) 
react  in  cold  ethereal  solution,  forming  methyl 
benzoato  and  diazoacetophenone.  Under  similar 
conditions  succinic  anhydride  gives  a  73%  yield  of 
methyl  succinate,  but  when  moisture  or  alcohols  are 
rigidly  excluded,  methyl  succinate,  a  diazo-com¬ 
pound,  and  unidentified  products  are  obtained. 
Succinic  anhydride  and  diazomethane  apparently 
form  a  complex  which  is  abnormally  reactive  towards 
water. 

The  authors  reaffirm  their  previously  proposed 
mechanism  (A.,  1928,  759)  of  the  reaction  between 
diazomethane  and  benzoyl  chloride.  co-Chloroaceto- 
phenone  is  formed  by  the  action  of  hydrogen  chloride 
on  diazoacetophenone ;  the  conditions  described 
by  Malkin  and  Nicrenstein  (preceding  abstract) 
favour  this  process.  Diazoacetophenone  is  readily 
decomposed  by  cold  solutions  of  hydrogen  chloride, 
and  it  is  unlikely  that  it  possesses  a  diazo-anhydride 
structure  as  suggested  by  Malkin  and  Nicrenstein 
{loc.  cit.).  H.  Burton. 

[Preparation  of]  o-chlorobenzoic  acid.  H.  T. 
Clarke  and  E.  R.  Taylor  (Organic  Syntheses,  1930, 
10,  20—21). 

Nitration  of  o-fluorobenzoic  acid.  F.  Govaert 
(Bull.  Soc.  cliim.  Belg.,  1930,39, 101 — 124). — Nitration 
of  o-fluorobenzoic  acid,  prepared  in  75%  yield  by  the 
oxidation  of  o-fluorotoluene  with  solid  potassium  per¬ 
manganate,  with  nitric  acid  alone,  or  in  the  presence 
of  sulphuric  acid,  gives  as  main  product  'l^jhioro-ii- 
nitrobenzoic  acid  {sodium,  +H,0,  barium,  +4H20, 
and  silver  salts)  (1)  (95%),  m.  p.  139°,  together  with 
an  acid  (II),  m.  p.  115°,  the  latter  being  isolated  by 
ether  extraction  of  the  mother-liquors.  I  is  converted 
by  sodium  ethoxide  into  5-nitro-2-ethoxybenzoic 
acid,  m.  p.  160°  (ethyl  ester,  m.  p.  88°;  lit.  68°  and 
98°),  and  further  by  aqueous  hydrobromic  acid  into 
5-nitrosalicylic  acid,  m.  p.  228°  (anilide,  m.  p.  224°). 
II  is  a  compound  of  2  mols.  of  I  and  1  mol.  of  2-fluoro- 
3-nitrobenzoic  acid,  since  treatment  with  sodium 
ethoxide  yields  a  mixture  of  5-nitro-2-ethoxybenzoic 
acid  and  impure  3-nitro-2-ethoxvbenzoic  acid,  m.  p. 
76 — S0°,  and  aqueous  sodium  hydroxide  gives  a 
mixture  of  3-  and  5-nitrosalicylic  acids,  the  relative 
proportions  of  which  were  determined  by  thermal 
analysis. 

The  conductivity  of  2-fluoro-5-nitrobenzoie  acid  and 
of  its  sodium  salt  has  been  measured  over  a  range  of 
dilutions  and  the  dissociation  constant  K1=l-88x  10"3 
(decreasing  slightly  at  high  dilutions)  evaluated. 

Attempts  to  prepare  2-fluoro-3-nitrotoluene  from 
2-iodo  wi-nitrotoluene  and  from  3-nitro-o-toluidine 
were  unsuccessful.  A.  I.  Vogel. 


772 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


2-Iodo-5-nitrobenzoic  acid.  H.  Goldstein  and 
A.  V.  Grambolov  (Hclv.  Chim.  Acta,  1930,  13,  310 — 
314). — Nitration  of  o-iodobenzoic  acid  with  a  mixture 
of  nitric  (d  1-52)  and  sulphuric  acids  at  130 — 135°  gives 
'2-iodo-b-n itrobenzoic  acid  (1),  m.  p.  194°  [methyl  ester 
(II),  m.  p.  123°;  ethyl  ester,  m.  p.  98°;  acid  chloride, 
m.  p.  83°;  amide,  m.  p.  231°;  anilide,  m.  p.  203°], 
also  prepared  by  the  usual  method  from  5-nitro- 
anthranilio  acid.  The  2-iodonitrobenzoic  acid  de¬ 
scribed  by  Gunibcl  (A.,  1894,  i,  32)  and  the  methyl 
2-iodonitrobcnzoatc  of  Reverdin  (A.,  1S98,  i,  180)  arc 
identical  with  I  and  II,  respectively. 

[With  E.  Cornamusaz.] — Treatment  of  2-iodo-5- 
nitrobcnzoic  acid  with  20%  potassium  hydroxide 
solution  and  a  small  amount  of  copper-bronze  at 
110 — 120°  affords  5-nitrosalicylic  acid.  4-Nitrodi- 
phenylamine-2-carboxylic  acid  is  obtained  by  the 
action  of  boiling  aniline.  H.  Burton. 

Salts  of  nitriles.  III.  Sodiophenylaceto- 
nitrile.  M.  M.  Rising  and  G.  Braun  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  1009 — 1074). — The  preparation 
and  isolation  of  pure  sodiophenylacctonitrile  (cf.  A., 
1928,  881 ;  1929,  312)  are  described  in  detail.  It  is 
established  that  the  reaction  by  which  it  is  formed  with 
simultaneous  production  of  toluene  is  :  2CH,PlrCN  -f- 
2Na  =  2[CHPh-CN]Na  +  2H ;  [CHPh-CN]Na  +  2H  = 
PhMc  +  NaCN.  Sodiophenylacetonitrile  yields 
phenylacetonitrile  quantitatively  when  treated  with 
acids,  and  treatment  of  the  ethereal  solution  of  the  salt 
with  ethyl  iodide  yields  a-phenylbutyronitrile.  Re¬ 
duction  of  the  salt  with  sodium  in  alcohol  yields 
toluene  and  sodium  cyanide.  R.  K.  Callow. 

Peptide-like  substances.  XXX.  Peptides  of 
dehydro-amino-acids,  their  behaviour  towards 
pancreatic  enzymes,  and  their  use  in  peptide 
synthesis.  M.  Bergmann,  V.  Sciimitt,  and  A. 
Miekeley  (Z.  physiol.  Chem.,  1930, 187,  264—276).— 
The  azlactone  of  chloroacetyldchydrophenylalaninc 
(2-chloromethyl-i-benzylidene-5-oxazolone),  m.  p.  114° 
(corr.),  obtained  by  warming  chloroacetylserine  with 
acetic  anhydride,  on  ring  hydrolysis  gives  chloro- 
acetyldehydrophenylalanine,  m.  p.  207°  (corr.)  [amide, 
m.  p.  about  189°  (corr.)].  With  ammonia,  the  halogen- 
ated  peptide  yields  glycyldehydrophenylalanine,  m.  p. 
277°  (corr.,  decomp.).  It  is  hydrolysed  by  Merck’s 
pancrcatin,  unlike  the  chloroacetyl  compound.  The 
azlactone  with  glycine  yields  chloroacelyldehydro- 
phenylalanylglycine,  darkens  at  185°,  m.  p.  above  200° 
(dccomp.).  Methyl-alcoholic  ammonia  gives  glycyl- 
dchydrophenylalanylglycine,  darkens  at  215°,  decomp. 
224°.  Catalytic  hydrogenation  yields  glycyl-dl-phenyl- 
alanylglycine.  With  d-glutamic  acid  the  azlactone 
yields  cJiloroacclyldehydrophcn ylalanyl-d-glutamic  acid, 
m.  p.  91 — 92°  (decomp.),  which  with  methyl-alcoholic 
ammonia  gives  glycyldchydrophen ylalanyl-d-glutamic 
acid,  darkens  170°,  dccomp.  174°  (corr.).  It  is  hydro¬ 
lysed  by  pancreatin.  Hydrogenation  gives  a  mixture 
of  glycyl-d-phenylalanyl-d-glutamicacid,  decomp.  199 — 
200°,  [a]S  —10-8,  and  gl ycyl -l-ph enylalanyl-d-glutamic 
acid,  m.  p.  204°  (corr.),  [ajg  —4-7°. 

J.  H.  Birkinshaw. 

Photobromination  of  organic  compounds  hav¬ 
ing  an  ethylenic  double  linking.  A.  Berthou  d. — - 
h'ce  this  vol.,  7 IS. 


ci/ctoButylalkylalkylacetic  [(3  -  cycfobutyl  -  a  - 
alkylpropionic]  acids  and  their  bactericidal 
action  towards  B.  lepree.  XVI.  S.  G.  Ford 
and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1930,  52, 1259— 
1261). — A  scries  of  cycfobutylmethylalkylacetic  acids, 
C4H7-CH2-CHR-C02H,  has  been  prepared  by  the 
malonic  ester  synthesis  from  c.ycZobutylmethyl  brom¬ 
ide  and  the  appropriate  ethyl  alkylmalonatcs.  Ethyl 
-cycfobutane-l  :  1-dicarboxylate  is  reduced  by  sodium 
and  alcohol  in  toluene  to  cycfobutylcarbinol,  from 
which  the  bromide  is  obtained  by  treatment  with 
phosphorus  tribromidc  in  ether-pyridine  solution. 
The  following  ethyl  cyclobutylmethyl-alkyl-malonalcs 
are  described  :  -n -octyl-,  b.  p.  160 — 163°/3  mm.,  df 
0-9558,  5  1-4558;  -n-nonyl-,  b.  p.  16S— 171°/2-8 

mm.,  df  0-9552,  n%  1-4569 ;  -n -decyl-,  b.  p.  177—181°/ 
3  mm.,  df  0-9466,  nf,  1-4578;  -n -undecyl-,  b.  p.  188— 
191°/3-2  mm.,  df  0-945S,  hf,  1-4582;  -n -dodecyl-,  b.  p. 
196 — 199°/3  mm.,  df  0-9393,  hf  1-4590,  and  a-cyclo- 
butylmethyl  derivatives  of  the  following  acids :  n-decoic, 
b.p.  150 — 152°/2 mm. ,df  0-9154, 1-4615;  n-undecoic, 
b.  p.  177— 181°/3-5  mm.,  df  0-9124,  ng  1-4622; 
n-dodecoic,  b.  p.  176— 179°/2-7  mm.,  df  0-9095,  hf, 
1-4628;  n-tridecoic,  b.  p. '  188 — 192°/2-5  mm.,  df 
0-9080,  nft  1-4635;  n-telradecoic,  b.  p.  204 — 205°/2-5 
mm.,  df  0-9046,  nf,  1-4642. 

The  acids  containing  16  to  18  carbon  atoms  show  the 
greatest  bactericidal  action,  comparable  with  that  of 
other  ring  acids  of  the  same  mol.  wt.  R.  K.  Callow. 

Phenylation  of  oleic  acid.  E.  G.  Schmidt 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1172 — 1174). — 
Phenylation  of  oleic  acid  with  the  production  of 
phenylstearic  acid  proceeds  with  great  speed  in  the 
presence  of  approximately  cquimolccular  quantities  of 
oleic  acid  and  aluminium  chloride  with  an  excess  of 
benzene.  A  considerable  excess  of  aluminium  chloride 
or  prolonged  boiling  of  the  reaction  mixture  produces 
compounds  having  lower  neutralisation  equivalents 
than  that  of  phenylstearic  acid.  R.  K.  Callow. 

Ethyl  esters  of  chaulmoogric  acid.  M.  Lora 
y  Tamayo  (Anal.  Fis.  Quirn.,  1930,  28,  177 — 178). — 
Ethyl  chaulmoograte,  prepared  by  Perkins’  method, 
conforms  to  the  specification  of  the  United  States 
Pharmacopoeia.  H.  F.  Gillbe. 

Hydrazide  and  azide  of  p-ethoxybenzoic  acid. 
T.  Curtius  and  W.  Ulmer  (J.  pr.  Chem.,  1930,  [ii]> 
125,  54 — 62). — Ethyl  p-cthoxybenzoate,  b.  p.  142°/ 
11  mm.,  and  hydrazine  hydrate  afford  p -ethoxy- 
benzhydrazide,  m.  p.  124°  ( hydrochloride ,  m.  p.  216°; 
benzylidene,  m.  p.  197°;  salicylidene,  m.  p.  192  1 
m.-methoxybenzylidene,  m.  p.  190° ;  m -nitrobenzylidene, 
m.  p.  174°;  ■p-nilrobenzylidene,  m.  p.  206°;  iso propgl- 
ide.ne ,  m.  p.  130°;  'N-phenylisatin,  m.  p.  185°,  a™ 
acetyl,  m.  p.  172°,  derivatives),  which  when  treated 
with  dilute  sodium  hydroxide  in  alcoholic  solution 

gives  p-ethoxybenzaldehyde-p-dhoxybenzoylhydrazone, 

m.  p.  207°  (hydrolysis  products  hydrazine,  p-ethoxY- 
benzaldehvde,  and  p-cthoxybenzoic  acid).  The  )i.VQr- 
azide  is  converted  by  the  usual  method  into  p -ethoxy- 
benzazide ,  m.  p.  31°,  which  on  treatment  with  ammonia 
and  aniline  furnishes  p-ethoxybenzamidc  and  R-et  U- 
oxybcnzanilidc,  respectively.  When  the  azide  is 
heated  in  carbon  tetrachloride  solution  j i-etnox!)‘ 
phenylcarbiniide.  b.  p.  1 10°/1 1  mm.,  is  obtauieu- 
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s-Di-p-ethoxyphenylcarbamide,  m.  p.  226°,  s-phenyl-p- 
cthoxyphenylcarbamide,  m.  p.  186°,  and  ethyl 
p-ethoxyph enyl carbamate ,  m.  p.  04°,  are  prepared  from 
the  carbimide.  Treatment  of  the  above  carbamate 
with  hydrochloric  acid  at  120°  gives  p-aminophcnol 
[hydrochloride,  m.  p.  230°  (decomp.)]. 

H.  Burton. 

Benzoylformic  acid.  B.  B.  Corson,  N.  E. 
Sanborn,  and  P.  It.  van  Ess  (J.  Amer.  Chem.  Soe., 
1930,  52,  1623 — 1626). — Exposure  of  a  OTAr-aqueous 
solution  of  benzoylformic  acid,  f.p.  64-85J-0-050 
(corr.)  [ thiosemicarbazone ,  m.  p.  188 — 189°  (corr.; 
decomp.) ;  2  :  4 -dinitrophenylhydrazone,  m.  p.  196 — 
197°  (corr. ;  decomp.)],  to  sunlight  causes  a  rapid 
decomposition  to  benzaldehyde.  Benzoylformic  acid 
phenylhydrazone  is  formed  in  98-1  ±0-2%  yield  when 
an  aqueous  solution  of  the  acid  is  treated  with  phenyl- 
hydrazine  hydrochloride  in  presence  of  a  small  amount 
of  hydrochloric  acid ;  the  acid  can  be  determined 
graviraetrically  by  this  procedure.  The  solubilities  of 
the  acid  in  water  at  0°  and  carbon  tetrachloride  at 
0—52°  are  given.  H.  Burton. 

Catalysts  in  the  preparation  of  o-benzoyl- 
benzoic  acid  and  ethylbenzenes  by  the  Friedel 
and  Crafts  reaction.  W.  Gallay  and  G.  S.  Whitby 
(Canad.  J.  Res.,  1930,  2,  31 — 34).— In  a  series  of  com¬ 
parative  experiments  it  is  shown  that  in  the  prepar¬ 
ation  of  o-benzoylbcnzoic  acid  from  benzene  and 
phthalic  anhydride,  ferric  chloride  is  a  much  poorer 
catalyst  than  aluminium  chloride,  but  an  equimole- 
cular  mixture  of  the  two  chlorides,  although  less  active 
than  aluminium  chloride,  has  an  activity  greater  than 
the  sum  of  the  activities  of  its  components  separately. 
Ferric  chloride  is  not  a  catatyst  for.  the  combination  of 
benzene  and  ethylene.  Amalgamated  aluminium  is  a 
better  catalyst  than  aluminium  chloride  for  both 
reactions.  R.  K.  Callow. 

Organic  catalysts.  IV.  Decarboxylation  of 
phenylglyoxylic  and  pyruvic  acids.  W.  Lancs  en- 
beck  and  R.  Hutschenreuter. — See  this  vol.,  714. 

[Preparation  of]  a-phenyl-p-benzoylpropiono- 
nitiile.  C.  E.  H.  Allen  and  R.  K.  Kimball  (Organic  - 
Syntheses,  1930, 10,  SO— 81). 

Problem  of  preparing  optically  active  free 
radicals.  E.  S.  Wallis  (Proc.  Nat.  Acad.  Sci.,  1930, 
16,  215 — 218). — Various  attempts  have  been  made 
to  prepare  an  optically  active  derivative  of  a  triaryl- 
earbinol  for  the  purpose  indicated  in  the  title.  The 
following  method  was  found  to  be  successful.  Phenyl- 
diphenylyl-a-naphthylmcthyl  chloride  reacts  with 
thioglycollic  acid  in  boiling  xylene  forming  dl-phenyldi- 
W'tnylyl-u^iaphthylth i oglycoUi c  acid,  m.  p.  116 — 1 16-5°, 
resolved  by  means  of  brucine  into  the  \-acid,  m.  p. 
109 — 110°,  [a]'ff  —12-93°  in  ether  (the  brucine  salt, 
m-  P-  215°,  [a]?;  —16-91°  in  chloroform,  is  prepared  in 
acetone  solution,  and  purified  by  crystallisation  from 
chloroform-light  petroleum).  H.  Burton. 

Manufacture  of  halogenoarylthioglycollic  acids. 
IG.  Farbenind.  A.-G.— Sec  B.,  1930,  410. 

[Preparation  of]  piperonylic  acid.  R.  L. 
biffiiNER  and  E.  C.  Kleiderer  (Organic  Syntheses, 

1930,10,82-83). 


[Preparation  of]  p-resorcylic  acid.  M.  Nieren- 
stein  and  D.  A.  Clibbens  (Organic  Syntheses,  1930, 
10,  94—95). 

Chemistry  of  the  three-carbon  system.  XXIV. 
Regeneration  of  esters  from  their  sodio-deriv- 
atives.  W.  E.  Hugh  and  G.  A.  R.  Kon  (J.C.S., 
1930,  775 — 782). — When  ethyl  cycfopentylidene- 

malonate  (Kon  and  Speight,  A.,  1926,  1246,  method  of 
preparation  improved)  is  converted  by  the  action  of 
dry  sodium  ethoxide  in  light  petroleum  into  the  sodio- 
derivative  of  the  (By-ester  and  the  latter  decomposed 
by  benzoic  acid  in  ethereal  petroleum,  a  30 — 50%  yield 
of  ethyl  A1-cyclo pentenylmalonale,  b.  p.  147 — i48°/ 
19  mm.,  d'in  1-0511,  ?$'5  1-45743,  iodine  addition 
(Linstead  and  May,  A.,  1927,  1167)  38-4%,  is  obtained, 
since  under  these  conditions  only  the  more  facile  keto- 
enol  change  proceeds,  whilst  the  three-carbon  tauto¬ 
meric  change  involved  in  the  reconversion  of  the  (By- 
in  to  the  a  (3-ester  is  largely  inhibited.  About  30  %  of  the 
equilibrium  ester  (mixture  of  a (3-  and  fiy-forms)  is  also 
obtained.  The  Py-ester  is  also  obtained  byesterification 
of  the  a  (3-acid  with  1  %  alcoholic  hydrogen  chloride  at 
the  ordinary  temperature.  Ozonolysis  of  the  (3y-ester 
yields  a  product,  b.  p.  140 — 150°/11  mm.,  which  is 
both  an  aldehyde  and  a  (3-ketonic  ester  and  probably 
has  the  structure  CHO'tCHjJyCO-CHvCOgEt,  but  on 
hydrolysis  of  the  Py-cster  only  the  a  (3-acid  is  obtained. 
Replacement  of  sodium  ethoxide  by  sodium  methoxide 
in  the  original  reaction  affords  methyl  ethyl  A1-cvclo- 
pentenylmalonate,  b.  p.  137 — 138°/18  mm.,  1-09776, 

»]}'*  1-46380,  iodine  addition  37%.  The  following  are 
also  described,  but  in  none  of  these  cases  could  similar 
conversion  of  the  a [3-  into  the  (By-ester  be  accomplished. 
Condensation  of  propiophenonc  with  ethyl  sodiocyano- 
acetate  in  alcohol  gives  ethyl  a-cyano-{i-ethylcinnamate. 
b.  p.  185°/15  mm.,  rZf8  1-0695,  <8  1-53803,  ethylated 
through  its  sodio-derivativc  to  ethyl  ct-cyano-fi-phenyl- 
a-elhyl-A^-penlenoale,  b.  p.  1S2 — 1S6°/16  nun., 
1-0545,  w|J'J  1-52175,  which,  in  the  presence  of  1  mol.  of 
sodium  ethoxide  at  35°,  is  converted  into  fi-phenyl- 
u.-cthyl-Aa-pentenonilrile,  b.  p.  142 — 146°/14  mm.,  rff* 
1-0790,  n\*v  1-5-1052.  Condensation  of  benzyl  methyl 
ketone  with  ethyl  cyanoacetatc  in  the  presence  of 
piperidine  affords  ethyl  a-cya  no-y-phenyl-^-methyl- i\° ■ 
butenoate,  b.  p.  182 — 184°/11  mm.,  d'?'a  1-0790,  ?i[(0 
1-53401,  converted  successively  as  above  into  ethyl 
a-cyano-y-phenyl-fi-methyl-x-ethyl-AP-butenoate,  b.  p. 
190—192°/13  mm.,  d\ 8-8  1-0452,  »]”  1-519S6,  and  y- 
■phcnyl-$-mclhyl-a.-elhyl-Aa-bulcnonitrile,  b.  p.  159 — 
161716  mm.,  df  *  0-97806,  1-52469.  Condensation 

of  benzyl  methyl  ketone  with  ethyl  malonate  yields 
an  ester,  b.  p.  ISO — 188°/14  mm.,  probably  ethyl 
a-carbethoxy-y-phenyl-(3-methyl-A0-  butenoate,  hydro¬ 
lysed  to  an  acid,  ClaH1(,03.  An  attempt  to  convert 
ethyl  a-cyanocycZohexylideneacetatc  into  the  corre¬ 
sponding  py-ester  was  also  unsuccessful. 

J.  W.  Baker. 

Constitution  of  salts  of  certain  cyclic  imides. 
T.  W.  Evans  and  W.  M.  Dehn  (J.  Amer.  Chem.  Soc., 
1930,  52,  1028 — 1029). — The  additive  compounds 
with  alkali  hydroxides  (i.e.,  hydrated  salts)  formed 
by  cyclic  imides  when  shaken  in  alcohol,  acetonitrile, 
methyl  ethyl  ketone,  or  ether  with  the  solid  alkali  may 
contain  as  many  molecules  of  alkali  hydroxide  as  there 
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are  oxygen  atoms  in  the  imide.  It  is  concluded  that 
salt  formation  is  dependent  on  the  carbonyl  or  sul¬ 
phonyl  groups  present,  and  that  the  metal  is  attached 
to  oxygen.  Compounds  of  sodium  (A)  and  potassium 
(B)  hydroxides  with  the  following  in  the  proportions 
indicated  have  been  prepared  :  succinimido  (2A) ; 
succinanil  (A ;  B;  2A  ;  2B) ;  phthalimide  (2A ;  2B) ; 
phthalanil  (A;  B;  2B) ;  saccharin  (2A;  2B;  3A; 
3B) :  benzoylphthalimide  (B ;  2B) ;  acetylphthal- 
imide  (B) ;  o-toluenesulphonvlphthalimide  (2B). 

R.  K.  Callow. 

Reaction  between  acid  chlorides  and  nitro- 
sylsulphuric  acid.  W.  J.  Deverall  and  H.  W. 
Webb  (J.G.S.,  1930,  720 — 724). — In  extension  of  pre¬ 
vious  work  (A.,  1926,  SI  1)  the  interaction  of  o-,  m-, 
and  p-nitrobenzoyl  and  phthalyl  chlorides  with 
nitrosylsulphuric  acid  in  carbon  tetrachloride  solution, 
S02(0H)-0-N0+2R-C0Cl  — ^  S02(0-C0R)2+ 
NOC1-J-HC1,  has  been  investigated,  o-  and  p-Nitro- 
benzoyl  chlorides  readily  react  to  give,  respectively, 
di-o-  and  di-p-nilrobenzoylsulphuric  acid,  completely 
decomposed  by  water  into  sulphuric  and  nitrobenzoic 
acids,  but  converted  by  heating  in  boiling  pcntachloro- 
ethane  (b.  p.  1(51°)  into  a  mixture  of  a  sulphonic  acid 
and  a  sulphonc.  -w-Nitrobenzoyl  chloride  does  not 
react  with  nitrosylsulphuric  acid  even  at  05°  without 
a  diluent. 

[With  L.  F.  Barron.] — Both  forms  of  phthalyl 
chloride  seem  to  react  with  nitrosylsulphuric  acid 

•  '  CCL 

in  accordance  with  the  scheme  C6H2<[qq£>0  + 
20H-S02-0-N0  — >  C8H4<£°>0  + 
0H-S02-0-S02-0-N0+N0Cl+HCl,  and  only  with  the 
s-chloricle  could  a  small  quantity  of  a  substance, 
C8H4(C02)20,H2S207,  be  isolated. 

[With  C.  K.  Williams.] — It  is  thought  that  the 
reaction  between  acid  chlorides  and  nitrosylsulphuric 
acid  is  preceded  by  the  formation  of  an  additive  com¬ 
pound  (loc.  cit.)  and,  addition  to  a  scmipolar  linking 
being  unlikely,  the  action  of  o-,  in-,  and  p-nitro- 
benzencsulphonyl  (prepared  by  a  modification  of 
Limpricht’s  method,  A.,  1875, 1027),  tolucnesulphonyl, 
sulphuryl,  and  thionyl  chlorides  was  investigated.  No 
reaction  occurs  below  1 30°,  at  which  temperature  the 
o-  and  p-nitrobenzenesulphonyl  chlorides  react  ex¬ 
plosively,  the  7/i-compound  still  remaining  unattacked. 
The  chlorophenols  react  with  nitrosylsulphuric  acid  to 
give  products  0H-C8H4-0‘S02-0H,  which  could  not 
be  purified,  the  relative  reaction  velocities  as  measured 
by  the  rate  of  evolution  of  nitrosyl  chloride  being 
m:p:  o— 6-5  :  4  :  3.  These  reactions  are  discussed 
on  the  basis  of  the  relative  orienting  effects  of  the 
substituent  groups  in  aromatic  substitution  (cf.  Rule, 
A.,  1924,  ii,  645).  J.  W.  Baker. 

Action  of  hydracids  on  phthalimide-epihydrin. 
Weizmann  and  S.  Malkova  (Bull.  Soc.  chim.,  1930, 
[iv],  47,  356 — 361). — Potassium  phthalimide  when 
heated  with  excess  of  epibromohydrin  gives  75%  of  the 
theoretical  yield  of  phthalimide-epihydrin,  m.  p. 
93 — 94°,  hydrolysed  by  dry  hydrogen  chloride  or  by 
dilute  hydrochloric  acid  to  ld-y-chloro-p-hydroxypropyl- 
phthalimide,  m.  p.  96 — 97°.  On  further  hydrolysis 
with  concentrated  hydrochloric  acid  the  latter  is 
converted  (yield  75%)  into  the  hydrochloride  of  y-chloro- 


$-hydroxy propylamine,  the  structure  of  which  is  shown 
by  its  condensation  with  benzaldchyde  to  2-phenyl- 
5-chloromethyloxazolidine,  ni.  p.  82 — 83°.  Hydro¬ 
lysis  of  the  phthalimide-epihydrin  with  hydrogen 
bromide  or  with  hydrobromic  acid  similarly  yields 
2$-y-bramo-$-hydroxypropylphlhalimide,  m.  p.  112-5°; 
refluxing  with  48%  hydrobromic  acid  hydrolyses  the 
latter  to  y-bromo-fi-hydroxypropylamine  hydrobromide, 
m.  p.  113 — 113-5°,  which  with  bcnzaldehydo  gives 
2-phenyl-5-bromomethyloxazolidine,  m.  p.  SO — 81°. 
With  hydrogen  iodide  or  aqueous  hydriodic  acid  the 
epihydrin  gives  y-iodo-fi-hydroxypropylphthalimidc, 
m.  p.  124°,  which  does  not  give  iodohydroxypropyl- 
aminc  by  hydrolysis.  R.  Brightman. 

New  cyclic  azoxy-compound.  S.  0.  Hussey, 
C.  S.  Marvel,  and  F.  I).  Hager  (JVAmer.  Chem 
Soc.,  1930,  52, 1122— 1127).— aa-Diphenyl-A“-propene 
is  reduced  by  sodium  and  alcohol  to  aa-diphenyl- 
propane,  nitration  of  which  in  sulphuric  acid  welds 
aa-4  :  i'-dinitrodiphenylpropane,  m.  p.  143 — 144°. 
Oxidation  of  this  with  chromic  acid  yields  p-nitro- 
benzoic  acid,  and  catalytic  reduction  yields  aa-4  : 4'- 
diaminodiphenylpropane  hydrochloride,  m.  p.  232 — 
235°.  Nitration  of  the  amino-compound  yields 
aa-2  :  2'-dinitro-4  : 4' -diaminodiphenylpropane,  m.  p. 
146-5 — 148°,  which  yields  only  a  tar  when  reduced  by 
King’s  method  (J.C.S.,  1920,  117,  988).  Diazotisation 
of  the  amino-compound  and  a  Sandmeyer  reaction 
yields  aa-4  :4 '  -dicyaivodiphenylpropane,  which  is  hydro¬ 
lysed  to  the  4  :  4' -dicarboxylic  acid,  m.  p.  25S — 260°. 
The  latter  is  nitrated  with  potassium  nitrate  in  sul¬ 
phuric  acid  to  give  aa-2  :  2 ' -dinitrodiphenylpropane- 
4 ;  4' -dicarboxylic  acid,  m.  p.  273—275°,  which  is 
reduced  by  boiling  alcoholic  sodium  methoxide  to  give 
2  :  2'  -  azoxydiphenylethylmethane  -  4  :  4'  -  dicarboxylic 
acid,  a  non-crystalline  powder,  darkening  at  270°, 
decomp. .  320—330°.  An  unsuccessful  attempt  to 
resolve  this  by  wav  of  its  brucine  salt  (+ HaO),  m.  p. 
230—243°,  [a$  -47-3°,  is  described. 

R.  K.  Callow. 

[Preparation  of]  pyromellitic  acid.  E.  Philippi 
and  R.  Thelen  (Organic  Syntheses,  1930,  10,  90— 
92). 

Constitution  of  fsochondodendrine.  [3-p- 
Carboxyphenoxy-4  :  5-dimethoxyphthalic  acid.] 
IV.  F.  Faltis  and  H.  Frauen  dorfer  (Ber.,  1930, 
63,  [B],  S06— 815;  cf.  A.,  1929,  09S).— 4 -Hydroxy 
o-methoxyphlhalic  acid,  m.  p.  219°  (slight  dccomp.),  is 
prepared  by  heating  metahemipinic  acid  with  con¬ 
centrated  hydrochloric  acid  at  100°  under  strictly 
defined  conditions ;  the  corresponding  anhydride, 
prepared  by  protracted  heating  of  the  acid  at  ISO  , 
has  m.  p.  220°.  The  acid  is  transformed  by  bromine 

in  glacial  acetic  acid  into  il-bromo-4-hydroxy-ii-mdhoxij- 

phthalic  acid,  m.  p.  230°  (slight  decomp.),  which  with 
diazomethane  affords  methyl  bromohemipinate,  ni.  p- 
S7 — 88-5°,  hydrolysed  to  bromohemijnnic  acid,  m.  P- 
175 — 176°  (decomp.).  Condensation  of  the  roethy 
ester  with  the  potassium  salt  of  methyl  yi-hydrox.v- 
benzoate  affords  methyl  2-p-carbomethoxyphenoxy -4  • 
dimethoxyphthalate,  m.  p  113 — 114°  after  softening  * 
111°,  hydrolysed  to  S-p-carboxyphenoxy-i  :  c-d'me  l' 
oxyphthalic  acid,  m.  p.  184 — 188°  (decomp.) 
softening  at  175°  (m.  p.  greatly  dependent  on  mo 
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of  heating).  The  acid  is  identical  with  that  obtained 
from  the  product  of  the  degradation  of  isochondoden- 
driue  (cf.  A.,  1022,  i,  569;  192S,  433).  H.  Wren. 

Condensation  of  secondary  amines  with,  alde¬ 
hydes  and  naphthols.  J.  B.  Littman  and  W.  R. 
Brode  (J.  Amer.  Chcm.  Soc.,  1030,  52,  1655— 
i  1G59). — When  a  mixture  of  benzaldehyde  and  (3- 

Inaphthol  in  alcohol  is  treated  with  dimcthvlaminc  a 
70-7%  yield  of  l-«-dwielhylamiiwbenzyl-^-naphniol, 
m.  p.  16-1 — 164-5°  (hydrochloride,  decomp.  20S — 210°), 
is  obtained.  \-a-Diethylaminobcnzyl-,  m.  p.  117 — 
118°,  and  \-<x-piperidinobenzyl-$-naphthols,  m.  ]). 
198—198-5°  (hydrochloride,  decomp.  203 — 205°),  are 
obtained  similarly.  The  last-named  compound  is  also 
i  formed  when  bcnzylidcncdipipcridine  is  treated  with 
P-naphthol  in  alcoholic  solution.  1-a-Pimcthyl- 
aminobenzyl-p-naphthol  reacts  with  p-naphthol  in 
benzene  forming  phenyldi-a-2-hydroxynaphthyl- 
methane  (Hewitt  and  Turner,  A.,  1901,  i,  207). 
The  reactions  occurring  between  benzaldehyde,  B- 
naphthol,  and  a  secondary  amino  are  :  PlrCHO+ 
2NHRo  — ->  H20+CHPh(NR.,)2  -C,,1V°1>. 
010Hfi(OH)-CHPh-NR,  CHPh (C , 0H 0* OH),  -f 

'  NHRa  “  H.  Burton. 

Preparation  of  primary  amines  from  alde- 
I  hydes  and  monochloroamine.  C.  R.  Hausser 
(J.  Amer.  Chem.  Soc.,  1930,  52,  110S— 1111).— When 
g  shaken  with  an  excess  of  cold,  aqueous  monochloro- 
I  amine  certain  aldehydes  yield  the  unstable  chloro- 
I  mines.  Benzaldehyde  yields  an  oil  which  gives 
f  benzylidencimine  hydrochloride  with  hydrogen 
j  chloride  in  other.  p-Tolualdehydo  yields  an  oil; 
o-chlorobenzaldehyde  yields  a  solid.  Reduction  of  the 
chloroimincs  by  sodium  amalgam  in  alcoholic  acetic 
Mid  yields  the  corresponding  amines  in  44 — 68% 
yield.  From  w-propaldehyde  and  w-butaldchvde 
thero  are  obtained  very  unstable  chloroimines  which 
give  very  small  yields  of  the  amines. 

R.  K.  Callow. 

Intramolecular  rearrangement  in  the  isomeric 
tetrachloro-derivatives  of  p-tolylhydrazones. 
v-  D.  Chattaway  and  A.  B.  Adamson  (J.C.S.,  1930, 
813—850). — Chlorination  (with  gaseous  chlorine)  of 
°-7  ?»-,  and  p-nitrobenzaldehyde-p-tolylhydrazones  in 
acetic  acid  at  the  ordinary  temperature  yields, 
initially,  the  co  :  3-dichloro-,  and  subsequently  the 
“ :  3 :  5-trichloro-dcrivativcs.  Thus  the  m-compound 

1  gives  w-chloro-m-nilrobenzaldehyde-3  :  5-dichloro-p- 
Mylhydrazone,  m.  p.  137°,  converted  by  heating  with 
acetic  acid  and  anhydrous  sodium  acetate  into  vi-nitro- 
w»z-$.acetijl-3  :  5-dichloro-p-lolylhydrazide, 
CjHjCUie-NAc-NH-COR  (R=C0H1-NO?),  m.'p.  173°. 
‘•imilarly,  the  o-  and  p-compounds  give,  initially, 
i-chloro- o-,  m.  p.  163°,  and  -p-,  m.p.  163°,  -nilrobcnz- 
ehyde-3-chloro-p-tolylhydrazonc  (the  latter  being  con¬ 
certed  by  alcoholic  ammonia  into  3-chloro-p-lolyl- 
H ilrobenze nylhydrctz idine,  C6H3MeCHSTH-N:CR-NH2, 
*  P-  162°,  and  by  acetic  acid  and  sodium  acetate 
^V-nitrobenz-li-acetyl-S-chloro-p-lolylkydrazide,  m.  p. 
A  )  and,  subsequently,  ta-chloro-o-,  m.  p.  S7°,  and  -p-, 
?■  P-  139°,  -nitrobenzaldehyde-3  :  5-dichloro-p-tolyl- 
'■'J'lrazone  (the  latter  being  similarly  converted  into 


3  :  a-di-chloro-p-lolyl-p-nitrobenzenylhydrazidine,  m.  p. 
159°,  and  p-nitrobenz-fi-acelyl-3  :  5-dichloro-p-tolylhydr- 
azidc,  m.  p.  1S3°).  Warm  concentrated  aqueous 
ammonia  converts  ci-ehloro-o-nitrobcnzaldehyde- 
3-chloro-  and  -3  : 5-dichloro-p-tolylhydrazones,  re¬ 
spectively,  into  3-keto-l  :  2-endo-3'-c/doro-,  exploding 
at  134°,  and  -3'  :  b'-dichloro-,  exploding  at  155°, 
- p-tolylimino-2  : 3-dihydro-l :  2-be.nziRodiazole  1  -oxide  (of 
type  C gH.K^N^^ ) ,  rccjucccj  by  stannous  chloride 
and  hydrochloric  acid  to  3-hcto-l  :  2-eiulo-3 '-chloro-, 
m.  p.  173°,  and  3'  :  C>'-dichloro-,  m.  p.  202°,  -p -iolyl- 
imino-2  :  3-dihydro-l  :  2-be.nzisodiazole,  respectively. 
When  the  temperature  is  allowed  to  rise  during 
chlorination  four  atoms  of  chlorine  are  introduced  to 
give  substances  for  which  the  structure 
C0H2Cl2Me-NCl-NlCClR  is  suggested.  These  do  not 
react  with  boiling  acetic  anhydride  or  hot  alcoholic 
ammonia ;  they  liberate  iodine  from  potassium  iodide 
in  dilute  acetic  acid,  and  are  reduced  by  phenyl- 
hydrazine  or  tin  and  cold  hydrochloric  acid  to  the 
o) :  3 : 5-trichloro-compounds.  Under  the  influence  of  hot 
acetic  acid  containing  a  little  water  they  undergo  an 
exothermic  isomeric  change  into  compounds  for  which 
the  structure  CcH2C12Mc-N:N-CC12R  is  proposed ; 
these  give  none  of  the  above  reactions  of  the  original 
compounds,  but  vigorous  reduction  with  tin  and  hydro¬ 
chloric  acids  gives  only  3  : 5-dichloro-p-toluidine,  whilst 
boiling  with  acetic  acid  converts  them  into  viscid, 
amorphous  solids  which  on  hydrolysis  give  only  m-  or 
p-nitrobenzoic  acid.  Thus  are  obtained ;  w-chloro-m.-, 
m.  p.  95°,  and  -p-,  m.  p,  97°,  -nilrobenzaldehyde- 
3:5:  H- trichloro-p-iolylhydrazone ,  isomerising  to 
3  :  5-dicliloro-p-toluenexizo-m -,  m.  p.  165°,  and  -p-, 
m.  p.  188°,  -nilrophenyldichloromethcine.  Similarly,  by 
chlorination  of  &>-bromo-»t-nitrobcnzaldehyde-3  :  5- 
dibromo-p-tolylhydrazono  is  obtained  a-bromo-m- 
nitrobenzaldehyde  -  N  -  chloro  -3:5-  dibromo  -  p  -  tolylhydr  - 
azone,  m.  p.  77°,  isomerised  to  3  :  C)-dibromo- p- 
loluencazo-m-nilrophcnylchlorobromomethane,  m  p. 
157°.  '  J.  W.  Baker. 

Reduction  of  m-nitrobenzaldehyde  with  sodium 
arsenite.  H.  E.  Bigelow  and  J.  H.  Piiilf  (Trans. 
Nova  Scotian  Inst.  Sci.,  192S— 9,  17,  193—196).— 
Reduction  of  m-nitrobcnzaldehyde  with  aqueous 
sodium  arsenite  (25%  excess  of  the  quantity  required 
for  reduction  of  both  nitro-  and  aldehyde  groups)  with 
mechanical  stirring  at  105 — 106°,  and  dilution  of  the 
reaction  mixture  precipitates  m-azoxybenzyl  alcohol, 
m.  p.  S6°,  in  25%  yield.  Acidification  of  the  aqueous 
mother-liquor  yields  gelatinous  w-azoxybenzoic  acid, 
decomp,  above  300°,  which  is  purified  by  precipitation 
of  its  solution  in  ammonia  with  hydrochloric  acid, 
washing  with  water,  and  extracting  the  residual 
inorganic  salts  with  90%  alcohol  in  a  Soxhlet  extractor. 

J.  W.  Baker. 

"  Oxidising  ”  action  of  alkalis.  IV.  Nitro- 
benzaldekydes,  nitro-  and  balogeno-benzyl 
alcohols.  G.  Lock  (Ber.,  1930,  63,  [B],  855—869 ; 
cf.  this  vol.,  597). — When  o-nitrobenzaldehyde  is 
shaken  with  35%  sodium  hydroxide,  the  mixture 
becomes  warm  and  completely  solidifies  suddenly'  at 
about  45° ;  if  the  change  is  interrupted  at  this  stage  byr 
addition  of  water,  o-nitrobenzyl  alcohol  and  o-nitro- 
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benzoic  acid  are  obtained  in  91%  yield.  Dispro¬ 
portionation  of  m-  and  p-nitrobenzaldehyde  takes 
place  similarly  under  like  conditions.  If  the  reaction 
with  o-nitrobenzaldehyde  is  not  interrupted  the 
temperature  rises  further;  at  about  85°  a  violent 
change  occurs  leading,  if  the  temperature  is  not  allowed 
to  exceed  100°,  to  azotoluene,  ammonia,  o-nitro- 
benzyl  alcohol,  o-nitrobenzoic  acid,  and  o-azobenzoic 
acid,  m.  p.  236°  (corr.,  decomp.)  [silver  salt;  methyl 
ester,  m.  p.  105 — 106°  (corr.)].  w-Nitrobenzaldehyde 
suffers  further  change  rather  below  S0°,  yielding 
m-nitrobenzoic  acid  and  m-azoxybenzoic  acid,  identi¬ 
fied  as  the  methyl  ester,  m.  p.  136-5°  (corr.),  and  also 
by  conversion  into  methyl  m-azobenzoate,  m.  p.  161° 
(corr.).  p-Nitrobenzaldehyde  yields  p-nitrobenzoic 
acid  and  p-azoxy benzoic  acid  [ silver  salt;  methyl 
ester,  m.  p.  204-5 — 205°  (corr.)]. 

o-Nitrobenzyl  alcohol  with  35%  or  25%  sodium 
hydroxide  gives  ammonia,  hydrocyanic  acid,  and 
o-azobenzoic  acid,  whereas  m-  and  p-nitrobenzyl 
alcohols  afford  the  corresponding  azoxybenzoic  acids. 
With  25%  sodium  hydroxide,  the  production  of 
?H-azoxy benzyl  alcohol,  m.  p.  86°,  is  also  observed. 

Disproportionation  of  halogenobenzaldeliyde  is  not 
conveniently  effected  with  solid  potassium  hydroxide, 
since  the  reaction  is  liable  to  be  too  violent.  The 
most  suitable  method  consists  in  the  addition  of  the 
aldehyde  to  50%  potassium  hydroxide,  followed  by 
warming  on  the  water-bath,  if  necessary  with  addition 
of  alcohol.  The  preparation  of  the  corresponding 
halogenated  benzyl  alcohols  and  benzoic  acids  from 
m-chloro-,  m-bromo-,  o-iodo-,  and  p-iodo-benzaldehyde 
in  good  yield  is  recorded.  Dehydrogenation  of  m- 
cliloro-,  m-bromo-,  and  p-iodo-benzyl  alcohol  with 
molten  potassium  hydroxide  follows  the  same  lines 
as  that  of  the  hvdroxybenzyl  alcohol,  but  the  amount 
of  hydrogen  liberated  is  much  less  (28 — 42%)  and  the 
acids  formed  are  not  homogeneous,  the  production  of 
benzoio  acid  being  established.  The  halogenobcnzalde- 
hydes  behave  completely  analogously  to  the  halogeno- 
bcnzyl  alcohols  and  hence  suffer  first  disproportion¬ 
ation  to  the  alcohols,  which  react  further  with  the 
molten  alkali.  H.  Wren. 

Reduction  of  di-p-dimethylaminobenzaldazine, 
benzald-p-dimethylaminobenzaldazine,  and  di- 
m-nitrobenzaldazine  in  alkaline  and  acid  solu¬ 
tion.  T.  Curtius  and  A.  Bertho  (J.  pr.  Chem., 
1930,  [ii],  125,  23—39 ;  cf.  A.,  1912,  i,  137,  307, 505).— 
Reduction  of  di-p-dimethylaminobenzaldazine,  m.  p. 
256 — 258°  (decomp. ;  lit.  250 — 253°)  [dihydrochloride, 
m.  p.  228 — 229°  (decomp.)  after  previous  softening; 
jncrate,  m.  p.  215°  (decomp.)],  with  sodium  amalgam 
and  boiling  alcohol  gives  a  65 — 67%  yield  of  s-pp'- 
tetramelhyldiaminodibenzylhydrazine,  m.  p.  150 — 151° 
(decomp.)  (dibenzoyl  derivative,  m.  p.  153°).  This  is 
readily  oxidised  to  the  original  azine  in  presence  of 
acids,  sinco  attempted  preparation  of  its  hydro¬ 
chloride  and  picrate  results  in  the  formation  of  the 
above  salts.  Acetylation  of  the  hydrazine  with  acetic 
anhydride  affords  the  N -acetyl  derivative,  m.  p.  127°, 
of  p-diniethylaminobenzaldehyde-p-dimethylamino- 
benzylhydrazone,  which  on  hydrolysis  with  dilute  acid 
yields  p-dimethylaminobenzaldehyde  as  the  only 
recognisable  product.  Reduction  of  the  azine  with 


zinc  dust  and  alcoholic  acetic  acid  gives  impure  pp'- 
tetramethyldiaminodibenzylamine  (picrate,  m.  p.  192° 
with  darkening).  Benzaldehyde  and  p-dimcthyl- 
aminobenzaldehydehydrazone  afford  bcnzald-p-di- 
melhylaminobenzaldazine,  m.  p.  134°,  reduced  by 
sodium  amalgam  and  alcohol  to  s-benzyl--p-dimethyl- 
aminobenzylhydrazme,  m.  p.  140 — 141°.  Reduction 
of  di-m-nitrobenzaldazine  with  sodium  amalgam  and 
amyl  alcohol,  hydrazine,  or  zinc  dust  and  acetic  acid 
gives  indefinite  products ;  with  tin  and  hydrochloric 
acid,  m-aminobenzaldehyde  is  obtained. 

H.  Burton. 

Resolution  of  racemic  aldehydes  into  their 
optical  antipodes.  M.  Betti  [with  P.  Pratesi] 
(Ber.,  1930,  63,  [B],  874— 875).— r-p-Methoxyhydr- 
atropaldehyde,  b.  p.  255°/760  mm.,  is  converted  by 
optically  active  phenyl-2-hydroxy-a-naphthylmethyl- 
amine  in  alcoholic  solution  into  the  corresponding 
aWtmino-compounds,  Cg-H^ChN,  m.  p.  120°,  [«]D 
+43-1°  in  benzene,  and  m.  p.”  120°,  [a]D  +40-3°  in 
benzene  (separated  from  one  another  by  treatment 
with  alcohol),  from  which  l--p-methoxyhydralropalde- 
hyde,  [a]jj  —2-45°  in  chloroform,  and  d-p-methoxip 
hydratropaldehyde ,  [a]D  +2-52°  in  chloroform,  are 
obtained.  '  H.  Wren. 

Constitution  of  cyclanones.  II.  R.  Cornubeet 
and  C.  Borrel  (Bull.  Soc.  chini.,  1930,  [iv],  47,  301- 
322;  cf.  this  vol.,  347). — Partly  a  recapitulation  of 
published  work  (A.,  1929,  560).  2-Methyl-5-ethyl 
cycZopcntanone,  b.  p.  164 — 165°/750  nun.,  <Z12  0-900, 
wp  1  -436,  is  obtained  in  87  %  yield  from  ethyl  a-methyl- 
a'-ethyladipate,  b.  p.  136 — 137°/15  nun.,  n]J  1-429 
(yield  95%  from  ethyl  2-methylcyc/opentaiione-o- 
carboxylate).  2  -  Methyl  -  5  -  isopropylcycZopentanone, 

b.  p.  178°,  d,s  0-891,  n*,,  1-449,  similarly  obtained  from 
ethyl  a-mcthyl-a'-isopropyladipate,  b.  p.  126 — 127 °/ 
14  nun.,  1-445,  and  by  hydrogenation  of  2-methvl- 
5-tsopropylidenccyc/opentanone,  b.  p.  98 — 99°/25  mm., 
n’n  1-4865,  in  presence  of  nickel,  with  benzaldehyde 
yields,  in  addition  to  the  “  tetrahvdropyrone  ”  com¬ 
pound,  a  benzvlidene  derivative,  m.  p.  61-5°,  a  con¬ 
siderable  proportion  of  the  ketone  being  unchanged. 
2-Methyl-5-butylcycZopentanone  from  ethyl  2-methyl 
5-n-butylcycZopentanonc-5-carboxylate,  b.  p.  .142-r- 
144°/17  nun.,  or  from  a-methyl-a'-n-butyladipic  acid 
with  acetic  anhydride,  has  b.  p.  93 — 94°/16  mm., 
0-S89,  m]J  1-4466  ;  2-methvl-5-«obutylc//cZopentanone, 
b.  p.  S2 — 83°/13  mm.,  0-882,  <  1-447  (from  a- 
methyl-a'-isobutyladipic  acid) ;  5-benzyl-2-methyl- 
cycZopentanone,  b.  p.  150°/16  mm.,  dli  1-010,  «;> 

1- 5212,  obtained  by  hydrogenation  of  5-benzylidene- 

2- methyl -cycZopentanone,  m.  p.  57°,  b.  p.  lSi-p 
188°/23  nun.  (semicarbazone,  m.  p.  205°),  by  tlccarb- 

oxvlating  ethyl  5-benzyl-2-melhyleyclopcntanone-ii-c«rD- 

oxylate,  b.  p.  193°/20  mm.,  da  'l-068,  «]?  1-5050,  ot 
heating  a'-benzyl-a-methyladipic  acid  with  acetic 
anhydride.  2-Methyl-5-propylc//c/opentanone,  b.  P- 
7S_ 79°/18  nun.,  0-S89,  wlS5'l-4405,  is  obtained  m 

87  %  yield  by  decarboxylating  ethyl  2-methyl  5-prop.'  - 
cyc/opentanone-5-carboxylatc,  b.  p.  1350/-1  m!V’ 
d"  0-9912,  ttf;  1-4472,  with  barium  hydroxide; 
latter  is  obtained  (yield  81%)  by  hydrogenation 

ethvl  2-methvl-5-allylcycZopentanone-5-carbox\Ja  • 

b  p.  134°/22  mm.,  rP5  1-0047,  lij™  1-4565. 
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Ethyl  adipate,  b.  p.  137°/21  mm.,  heated  with  sodium 
in  toluene  at  60 — 80°  and  finally  at  120 — 130°,  gives 
ethyl cycfopentanone-2-carboxylatc,  h.  p.  114°/20  mm., 
in  80%  yield,  which  with  methyl  iodide  in  presence  of 
sodium  ethoxide  at  —15°  gives  a  05%  yield  of  ethyl 
2 : 5-dimethylcycZopentanone-5-carboxyIate,  converted 
by  boiling  with  sodium  ethoxide  for  1 J  hrs.  into  etlivl 
K-methyladipate,  b.  p.  133— 134°/18  mm.  (yield  S3%). 
This  when  heated  with  sodium  in  toluene  gives  ethyl 
2-inethylcydopentanone-5-carboxylate  in  70%  yield.  ” 
The  nickel  formate  catalyst  used  in  hydrogenation 
is  obtained  by  dissolving  nickel  hydrogen  carbonate 
(from  sodium  hydrogen  carbonate  and  a  nickel  salt) 
in  78%  formic  acid,  distilling  off  excess  of  acid  at  120°, 
drying  in  a  vacuum  at  170°,  and  finally  decomposing 
the  powdered  mass  at  300°.  R.  BRiaimrAN. 

Synthesis  of  cyclic  compounds.  VI.  3-  and 
4-MethylcycIohexanones.  A.  I.  Vogel  and  M.  P. 
Gommen  (J.C.S.,  1930,  768 — 774).— Reduction  of 
unsaturated  cyano-esters  of  the  type 
CR'R"'.G(CN),C02Et  (which,  contrary  to  the  view  of 
Haworth  and  others,  J.C.S.,  1908,  93,  1943;  1910, 
97,  486,  possess  the  a(3-structure)  with  moist  alumin¬ 
ium  amalgam  in  ether  (Vogel,  A.,  1928,  1116),  where 
CR'R"  is  3-  or  4-methylcyc/ohexylidene,  affords, 
respectively,  83  and  S7%  of  the  corresponding 
saturated  ester  and  6  and  4%,  respectively,  of  the 
:  bimolecular  cyano-ester,  [•CR'R"*CH(CN)>C02Et  )2. 
The  close  similarity  of  these  results  with  those  ob¬ 
tained  when  CR'R"  is  cycZopentylidene  or  cycZohcxyl- 
idene  suggests  that  there  is  no  essential  difference  in 
behaviour  between  unsubstituted  and  methyl-sub¬ 
stituted  cycZohexane  rings  (cf.  Birch  and  Thorpe, 
J.C.S.,  1922, 121,  1821).  Prolonged  hydrolysis  of  the 
reduced  cyano-esters  with  alcoholic  potassium  hydr¬ 
oxide  affords  the  corresponding  malonic  acids, 
identical  with  specimens  synthesised  from  the  appro¬ 
priate  cycZohcxyl  iodide  and  ethyl  sodiomalonate. 
ihe  following  compounds  are  thus  obtained  :  ethyl 
3-,  b.  p.  163°/16  mm.,  cZf1  1-0288,  nj?'1  1-4914,  and 
<%1  4-,  b.  p.  172°/21  mm.,  di1'2  1-0227,  w;i’2  1-4882; 
■methylci/cZohexylidenecyanoacetate,  reduced  to  ethyl 
rf .  b.  p.  152°/15  mm.,  df*  1-0022,  n;;‘  1-4586,  and 
ethyl  r-4-,  b.  p.  162°/20  111111.,  df 2  M0018,  1-4585; 

'WJhylcyclohexylcyanoacetate,  together  with  the  bi- 
■uolecular  cyano-esters,  111.  p.  76°  and  75°,  respectively. 
%  hydrolysis  of  the  saturated  cyano-esters  arc 
obtained  :  3-,  in.  p.  115—116°,  and  4-,  111.  p.  182— 
(Hope  and  Perkin,  J.C.S.,  1909,  95,  1367,  give 
j11-  P-  177 — 178°)  -methylcyclohexyl-l-malonic  acid, 
we  latter  being  synthesised  from  4-methylcyclohexyl 
1 ^'de,  b.  p.  03° /3 -5  mm.,  df'1  1-5086,  nfv  1-5325 
(obtained  by  the  action  of  iodine  and  red  phosphorus 
w  the  alcohol,  which,  in  turn,  was  obtained  by  re¬ 
action  of  4-methylcycZohcxanone,  b.  p.  171°/747  111111., 
0-9159,  nJT*  1-4455,  y20  31-04,  [P]  289-6).  Similar 
^ thesis  of  3-methylcycZohexyl-l-malonic  acid  from 
fop  3-methylcyc/ohcxanone,  b.  p.  169°/747-5  111111., 
V  0-9151,  n\V  1-1463,  y*  31-23,  [P]  290-9,  affords  a 
pxture  of  r-3-,  and  r-4-acids,  possibly  due  to  elimin- 
^  °f  water  and  subsequent  addition  of  hydrogen 
.f1.6  during  the  conversion  of  the  q/cZohexanol  into 
-Ji  rexlide.  2-MethylcycZohexanone  has  b.  p.  165°/ 
07  mm-.  HiP  1-4484,  d)84  0-9255,  y20  31-99,  [P]  288-2. 

3f  ■  r 


The  value  of  [P^n]  for  the  contribution  of  each  CH2 
group  to  the  parachor  of  cycZoliexane  calculated  from 
the  above  data  for  the  2-,  3-,  and  4-methyl  derivatives 
is  in  closo  agreement  with  that  obtained  from  the 
observed  parachor  of  the  simple  o/cZohexane  ring  and 
further  supports  the  view  that  there  is  no  essential 
difference  between  the  substituted  and  unsubstituted 
6-ring.  J.  W.  Baker. 

Formation  of  phenols  from  dibromides  of 
ei/elohexenones.  A.  D.  Petrov  [with  (in  part) 
A.  O.  Saveljev]  (Ber.,  1930,  63,  [B],  898—903; 
cf.  A.,  1929,  551). — Addition  of  bromine  and  formation 
of  phenols  do  not  occur  with  cycZohexenones  con¬ 
taining  highly  tenacious  groups  in  positions  3  and  5. 
If  a  tenacious  group  is  present  at  5  and  a  less  tenacious 
radical  at  3,  addition  of  bromine  takes  place,  but 
phenols  are  not  produced.  The  last-named  compounds 
are  formed  through  the  dibromides  from  those  cyclo- 
liexenones  which  contain  mobile  groups  in  positions 

3  and  5 ;  a  heavy  group  of  little  tenacity  in  position 

4  offers  no  obstacle. 

Phenyl  p-methoxystyryl  ketone,  m.  p.  77 — 7S°, 
is  converted  by  ethyl  acetoacetate  in  presence  of 
alcoholic  sodium  ethoxide  into  ethyl  i-ydienyl-G-'p- 
anisyl-A3-cyc\ohexen-2-one-l-carboxylate,  m.  p.  106— 
107°,  transformed  by  alcoholic  potassium  hydroxide 
or  hydrochloric  acid  under  pressure  into  3-jihenyl- 
5-])-anisyl-i\2-cyclohexenone,  m.  p.  98°,  which  yields 
an  abnormal  compound,  m.  p.  173°,  with  hydroxyl- 
amine.  The  ketone  does  not  add  bromine.  Similarly, 
p-inethylacetophenone  and  anisaldehyde  afford  p -tolyl 
p-methoxystyryl  ketone,  m.  p.  97 — 98°,  transformed  into 
ethyl  ‘i--p-tolyl-G-p-anisyl-An-cyclohexen-2-onc  - 1  - carb  - 
oxylate,  m.  p.  156 — 157°,  and  thence  into  3-p -tolyl- 
5-]}-anisyl-A2-cyclohexenone,  m.  p.  S6 — S7°  (oxime, 
m.  p.  170°),  which  does  not  add  bromine.  5-Phenyl- 
3-methylcycZohexenone  gives  a  dibromide,  111.  p.  69°, 
which  passes  into  a  tar  at  the  atmospheric  temper¬ 
ature.  5-Anisyl-3-mcthylcj/cZohexenone  yields  an 
analogous,  liquid  dibromide.  Phenylacetaldehyde  and 
ethyl  acetoacetate  afford  ethyl  p- phenyleihylidenedi - 
acetoacetate,  m.  p.  136°  [whence  ethyl  G-oximino-2- 
benzyl-4-methyl-Al-cyc\ohexene-\ :  3-dicarboxylate,  m.  p. 
172°  (decomp.)],  hydrolysed  to  G-benzyl-2-methyl- 
cyclohexenone,  b.  p.  200 — 201°/20  mm.;  the  corre¬ 
sponding  bromide  passes  into  G-benzyl-H-methyl-phenol, 
identified  as  the  tribromide,  m.  p.  121 — 122°. 

H.  Wren. 

Identification  of  nitriles.  Preparation  of 
phenyl  alkyl  ketones.  R.  L.  Shriner  and  T.  A. 
Turner  (J.  Amer.  Chem.  Soc.,  1930,  52,  1267 — 
1269). — Aliphatic  nitriles  react  simply  with  an  excess 
of  magnesium  phenyl  bromide  (4  mols.  is  the  optimum 
proportion  with  acetonitrile)  to  give  products  from 
which  ketones  are  obtained  in  good  yield  on  hydrolysis ; 
few  by-products  are  formed  under  these  conditions 
(cf.:Baerts,  A.,  1922,  i,  817).  The  following  have  been 
obtained  in  the  yields  given  in  parentheses  and  the 
semicarbazones  [m.  p..  (eorr.)  given  in  parentheses] 
prepared:  acetophenone  (70% ;  198 — 199°);  propio- 
plienone  (91%;  173 — 174°);  butyrophenone  (77%; 
184-184-5°)-,  valerophenone  (79%;  157 — 157-5°); 
liexophenone  (83% ;  127 — 128°) ;  isohexophenone 

(50%;  145—146°).  R.  K.  Callow. 
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Constitution  of  acetyl-m-cymene.  A.  Lacoijrt 
(Bull.  Soc.  chim.  Belg.,  1930,  39,  132—142).— 
m-Cymene  is  prepared  in  77%  yield  by  heating  fen- 
ehone  with  1-5  parts  of  phosphoric  oxide  for  1-5  hrs. 
at  110 — 170°,  followed  by  cooling,  further  addition 
of  1-5  parts  of  phosphoric  oxide  and  reheating  at  130° 
for  0-5  hr.  With  acetyl  chloride,  and  aluminium 
chloride  (equimoleeular  proportions)  in  carbon  di¬ 
sulphide  solution  at  20°  it  gives  a  90%  yield  of  acetyl- 
TO-cymene  (I),  b.  p.  125-2 — 125-4°/12  mm.,  0-9694, 
ji'fj  1-52459  ( semicarbazone ,  m.  p.  171 — 172°;  oxime, 
m.  p.  92 — 92-6°;  the  ketone  regenerated  from  the 
semi-carbazone  with  phthalic  acid  had  0-9679, 
<  1-5228).  This  substance  has  not  the  1:3:5 
constitution  (Reyes,  Diss.,  Paris,  1903),  but  is  6- 
acetyl-3-iaopropyltoluene,  since  oxidation  with  nitric 
acid  (d  1-19)  gives  methylterephthalic  acid,  m.  p. 
326 — 330°  (dimethyl  ester,  m.  p.  72 — 73°;  barium 
salt),  identical  with  the  acid  obtained  by  oxidation  of 
2  : 4-dimethylbenzoie  acid,  m.  p.  123-5°  (lit.  126°) 
(prepared  in  70%  yield  from  magnesium  m-4-xylyl 
bromide  and  carbon  monoxide),  with  potassium  per¬ 
manganate.  Nitration  of  I  with  fuming  nitric  acid 
and  fuming  sulphuric  acid  (60%  S03)  gives  an 
impure  diwifro-compound,  m.  p.  178 — 186°,  further 
oxidised  by  nitric  acid  (d  1-15)  to  2  : 4-dmi/ro-3-iso- 
propyl- 1  -methylbenzoic  acid,  m.  p.  182 — 183°. 

A.  I.  Vogel. 

[Preparation  of]  benzophenone  oxime.  A. 
Lachman  (Organic  Syntheses,  1930, 10,  10 — 11). 

[Preparation  of]  »n-nitroacetophenone.  B.  B. 
Corson  and  It.  K.  Hazen  (Organic  Syntheses,  1930, 
10,  74—77). 

Reduction  of  benzophenone  to  benzpinacol  by 
means  of  magnesium  amalgam  and  some 
observations  concerning  magnesious  chloride 
[magnesium  subchloride].  H.  Gilman  and  R.  E. 
Brown  (J.  Amer.  Chcm.  Soc.,  1930,  52,  1128 — 
1131). — In  connexion  with  the  supposed  formation  of 
magnesium  subchloride  in  the  reduction  of  benzo¬ 
phenone  by  magnesium  triphenylmethyl  chloride,  the 
reduction  of  benzophenone  by  magnesium  under 
various  conditions  has  been  investigated.  No  re¬ 
duction  is  observed  when  it  is  heated  with  magnesium 
and  magnesium  chloride  or  fluoride,  or  with  activated 
magnesium  for  long  periods,  but  some  reduction  takes 
place  with  magnesium  and  mercury  or  mercuric 
chloride.  No  definite  evidence  is  thus  obtained  for 
the  formation  of  magnesium  subchloride  (Gilman 
and  Fothergill,  A.,  1929,  1432).  R.  K.  Callow. 

Delicate  colour  test  for  Michler’s  ketone  and  a 
less  sensitive  test  for  carbonyl  chloride  and 
dialkylanilines.  H.  Gilman,  O.  R.  Sweeney,  and 
L.  L.  Heck  (J.  Amer.  Chem.  Soc.,  1930,  52,  1604 — 
1607). — The  colour  test  previously  described  for  Grig- 
nard  reagents  (A.,  1925,  ii,  1011 ;  1928, 160;  1929,  303) 
is  positive  for  l'c.e.  of  a  0-00001  if-solution  of  Michler’s 
ketone  in  benzene  when  1  c.c.  of  a  2-25.il/-magnesium 
phenyl  bromide  solution  is  used.  A  positive  test  is 
also  obtained  when  1  c.c.  of  a  0-202.il/-solution  of 
carbonyl  chloride  in  benzene  is  shaken  with  1  c.c.  of 
dimcthylaniline  and  the  product  treated  with  the 
magnesium  phenyl  bromide.  When  the  carbonyl 


chloride  and  dimethylaniline  are  first  heated  at  118°, 
the  test  is  more  sensitive.  H.  Burton. 

Elimination  of  the  amino-group  from  tertiary 
amino-alcohols.  VIII.  Migratory  tendency  of 
the  p-tolyl  group.  A.  McKenzie,  A.  K.  Mills,  and 
J.  R.  Myles  (Ber.,  1930,  63,  [J3],  904—911;  cf.  A., 
1929,  1066). — Ethyl  r-alanine  hydrochloride  is  con¬ 
verted  by  magnesium  p-tolyl  bromide  and  treatment 
of  the  product  with  hydrogen  chloride  in  ether  into 
$-amino-a.a.-di-\>-lolylprop>anol  hydrochloride,  decomp. 
242 — 243° ;  d-fi-amino-ccoc-di-'p-tolylpropanol  hydro¬ 
chloride,  from  ethyl  d-alanine  hydrochloride,  decom¬ 
poses  at  257-5 — 258-5°  and  has  [a]',]  +40-7°  in  alcohol. 
Treatment  of  the  racemic  amino-alcohol  with  nitrous 
acid  causes  wandering  of  the  p-tolyl  group  with 
production  of  r-p -tolyl  a-p -tolylethyl  ketone,  b.  p.  175°/ 

2  mm.  (oxime,  m.  p.  85-5 — 86-5°),  whilst  the  active 
amino-alcohol  yields  d-p -tolyl  a-p-tolylethyl  ketone, 
b.  p.  178 — 179°/l-5  mm.,  [a]]?  +75-3°  in  benzene 
(oxime,  in.  p.  83 — 84°,  [aji$  +62-1°  in  benzene). 
r-$-Amino-<z-phenyl-a-p-tolylethanol,  m.  p.  108—109° 
(hydrochloride,  m.  p.  183 — 184°),  from  o-aminoaceto- 
phenone  hydrochloride  and  magnesium  yi -tolyl  brom¬ 
ide,  is  converted  by  nitrous  acid  into  u-p-tolylaceto- 
phenone,  in.  p.  95 — 96°.  r-Desylamine  hydrochloride 
is  transformed  by  magnesium  p-tolyl  bromide  into 
T-$-amino-a.$-diphcnyl-a.-p-tolylethanol,  m.  p.  149 — 
150°  (hydrochloride,  m.  p.  231 — 232°).  Resolution  of 
the  amino-alcohol  with  Z-camphor-10-sulphonic  acid 
in  aqueous  alcohol  affords  d-fi-amhio-ap-diphenyU 
oL-p-iolylethanol  \-camphor-\0-sulphonaie,  ■[«]$  +S0° 
in  alcohol,  whence  d-$-amino-cj.$-diphenyl-a.-1p-tohjl- 
ethanol,  in.  p.  124 — 125°,  [a]]],,  +286°  (among  other 
data).  Similarly,  with  d-camphor-10-sulphonic  acid 
under  similar  conditions  the  r-alcohol  yields  l-fi-amino- 
a^-diphenyl-aL-p-tolylethanol  d-camphor-\0-sulphonaU, 
whence  l-fi-amino-ctfi-diphenyl-a-p-tohylethanol,  [a]&i 
—284°  in  alcohol  (also  prepared  from  d-desylamine 
hydrochloride  and  magnesium  p-tolyl  bromide). 
De-amination  of  the  racemic  amino-alcohol  yields 
p -tolyl  benzhydryl  ketone,  m.  p.  98-5 — 99-5°  (also 
prepared  from  diphenylacetyl  chloride,  toluene,  and 
aluminium  chloride),  which  does  not  yield  an  oxime  ot 
a  semicarbazone,  but  is  converted  by  magnesium 
phenyl  bromide  into  'x$$-triphenyl-a.-p-tolykthaw, 
in.  p.  180 — 181°.  Similar  treatment  of  the  d-amino- 
alcohol  shows  almost  exclusive  wandering  of  the 
phenyl  group,  yielding  the  inactive  p-tolyl  benz- 
hydryl  ketone  with  a  little  active  p-tolyldeoxv- 
benzoin.  The  production  of  p-tolyl  benzhydryl 
ketone  by  the  action  of  cold,  concentrated  sulphunc 
acid  on  r-p-tolylhydrobenzoin  is  recorded. 

The  relative  tendencies  of  the  phenyl  and  p-tolu 
groups  towards  wandering  appear  to  vary  from  case  to  . 
case.  H.  Wben. 

Condensation  of  ketones  with  resorcinol.  j- 
Condensation  by  addition.  R.  N.  Sen  and  •  j 
Qudrat-i-Khuda  (J.  Indian  Chem.  Soc.,  l+u<  .  j  J 
167 — 175). — Acetone,  heated  with  hydrochloric  ac  j 
and  resorcinol,  is  first  converted  into  mesityl  oxk  .  j 
which  then  condenses  with  the  resorcinol.  Ve  ) 
ethyl  ketone,  acetophenone,  and  cyclohexanone  _  j 
have  similarly.  The  products,  in  which  the  cntcru  D  j 
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group  appears  to  be  in  the  4-position,  form  coloured 
quinonoid  monopotassium  salts,  faintly  coloured 
monobenzyl  and  colourless  diacetyl  derivatives.  The 
structure  *COCI  seems  necessary  for  reaction  with 
resorcinol ;  isatin,  phenyl  styryl  ketone,  and  benzoyl- 
acetone  all  condense  readily,  whereas  benzophenone 
and  trihydroxybenzophenone  do  not,  although 
Michler’s  ketone  does  so  with  the  formation  of  di- 
hydroxymalachite-green.  The  following  were  pre¬ 
pared  :  B-hydroxy-S-2  :  4  -  dihydroxyphenyl  -  (3  -  methyl  - 
t^-pentene,  from  acetone  or  mesityl  oxide,  m.  p.  153° 
[potassium  salt;  benzoyl  derivative,  m.  p.  145°;  acetyl 
compound,  m.  p.  162°;  dibromo- compound,  m.  p. 
146—147°;  tn'&rcwio-compound,  m.  p.  136°);  e -liydr- 
oxy-z-2  :  i-dihydroxyphenyl-y-melhyl-Ar-heptene,  from 
methyl  ethyl  ketone,  in.  p.  118°  [benzoyl  compound, 
m.  p.  126°;  acetyl  compound,  m.  p.  10S°);  2:4 -di- 
hydroxydiphcnyl-fi-mcthylstyiylcarbinol,  from  aceto¬ 
phenone,  m.  p.  132 — 134°  [potassium  salt;  benzoyl 
derivative,  m.  p.  141°;  acetyl  derivative,  m.  p.  133°); 
\-hydroxy-2-cyclohexylidene-\-[2' :  4' -dihydroxyphenyl)- 
cyclohexane  from  cyclohexanone,  m.  p.  140°  ( benzoyl 
derivative,  m.  p.  150°;  acetyl  compound,  m.  p.  155°); 
2:3-  dihydroxy  -  3  -  (2' :  4'  -  dihydroxyphenyl)indolenine, 
from  isatin,  decomposes  without  melting  ( dipotassium 
salt;  dibenzoyl  derivative, . no  m.  p.;  triacetyl  deriv¬ 
ative,  no  m.  p.);  2  :  4:-dihydroxydiphenylstyrylcarb- 
ind  from  phenyl  styryl  ketone,  m.  p.  about  190° 
[potassium  salt ;  benzoyl  compound,  m.  p.  128 — 130°; 
acetyl  compound,  m.  p.  153°) ;  p$-dihydroxy-8-2  :  4 -di- 
hydroxydiphenyl-A® -butene,  from  benzoylacetone,  no 
in.  p. ;  4  :  4' -tetramethyldiamino-2  "  \A" -diliydroxytri- 
phenylcarbinol,  m.  p.  about  168°.  Acetone  condenses 
with  pyrogallol  under  similar  conditions  to  givo 
8- hydroxy  -  8  -  trihydroxyphenyl  -  (3  -  methyl  -  A#  -  pentene, 
which  decomposes  at  a  high  temperature  without 
melting.  H.  A.  Piggott. 

Benzoylfluorenes.  P.  Pfeiffer  and  E.  Lubbe 
(Ber.,  1930,  63,  \B],  762— 766).— The  action  of  ethyl 
benzoate  and  sodium  on  fluorene  affords  9-bcnzoyl- 
fluorene,  m.  p.  136°  after  softening  at  133°  [Werner 
(A.,  1906,  i,  436)  records  m.  p.  138°].  The  lithium 
derivative  of  fluorene  is  converted  by  benzoyl  chloride 
into  the  compound,  m.  p.  180-5°  after  softening  at 
116, 0  now  shown  by  analysis  and  quantitative  hydro¬ 
lysis  to  be  a  dibenzoylfluorene  (a-form).  Treatment  of 
monobenzoylfluorene  with  benzoyl  chloride  in  pyridine 
°r  in  alcohol  containing  sodium  or  lithium  alkoxide 
gives  (3- dibenzoylfluorene ,  m.  p.  191°  after  softening  at 
188°,  distinguished  from  the  a-form  also  by  crystalline 
form,  by  stability  towards  glacial  acetic  acid,  and  more 
ready  oxidation  by  potassium  permanganate.  The 
^■variety  passes  smoothly  into  the  (3-form  when  heated 
atH260°.  The  structures  QCp|4^>C;CBz-OPh  and 
(J  rr*]>CBz2  are  assigned  to  the  isomeridcs. 

4  H.  Wren. 

Conversion  of  a-benzilmonoxime  into  the 
3-oxime  by  animal  charcoal.  T.  W.  J.  Taylor 
md  S.  Marks  (Nature,  1930,  125,  636).— When  a 
benzene  solution  of  the  a-oxime  is  boiled  with  animal 
charcoal  the  change  to  the  (3-oxime  is  complete  in  a 
short  time.  Soft-wood  charcoal,  powdered  silica  gel, 
hnely-divided  calcium  phosphate,  or  the  solvent 


obtained  by  boiling  animal  charcoal  with  benzene  are 
unable  to  affect  this  change.  L.  S.  Theobald. 

New  synthesis  of  dicinnamoylmethane.  K. 
Venkataraman  (J.  Indian  Chem.  Soc.,  1930,  7, 
157 — 160). — Dicinnamoylmethane  (cf.  Lampe  and 
Milobendzki,  A.,  1913,  i,  876)  is  synthesised  by  the 
condensation  of  malonyl  chloride  with  styrene  in 
presence  of  stannic  chloride.  The  yield  is  small  and 
is  not  appreciably  affected  by  use  of  malonyl  bromide 
in  the  place  of  the  chloride.  In  the  preparation  of 
malonyl  bromide  by  the  method  of  Mayes  and  Parting¬ 
ton  (A.,  1926,  1219)  a  substance,  C3H303Br,  a  bright 
orange  liquid  that  partly  solidifies  on  keeping,  b.  p. 
110— 120°/10  mm.,  probably  the  hemi-chloride,  was 
isolated.  H.  A.  Piggott. 

Indones.  X.  New  reactions  of  3-phenyl-2- 
ethyl-  and  3-phenyl-2-methyl-indone.  R.  de 
Fazi  and  F.  Pirrone  (Atti  R.  Accad.  Lincei,  1930, 
[vi],  11,  70 — 74). — Passage  of  chlorine  through  an 
anhydrous  carbon  tetrachloride  solution  of  3-phenyl- 
2-ethylindone  at  5°  yields  almost  solely  2 :  B-di- 
chloro-Z-phenyl-2-ethylhydrindone,  m.  p.  96 — 97°, 
whilst  at  20—25°  it  gives  two  of  the  possible  dichloro- 
3  :  3' -diphenyl-2  :  2' -diethyldiketodi-indanyls,  m.  p. 
141 — 142°  and  148 — 149°,  respectively,  of  the  probable 
structures  C6H4<^™>CEt-CEt<^QQ>CcH4 
and  C#H4<QQ^>CEt-CEt<Qp^Q>C0H4.  The 
analogous  compounds,  2  :  Z-dichloro-Z-phenyl-2-methyl- 
hydrindone,  m.  p.  92 — 93°,  and  the  two  isomeric 
diclihro-Z  :  3' -diplienyl-2  :  2' -dimethyldiketodi-indanyls, 
m.  p.  126—127°  and  131 — 132°,  were  also  prepared. 
On  the  other  hand,  the  action  of  bromine,  at  either 
5°  or  20 — 25°,  on  3-phenyl-2-ethylindone  gives  two 
isomeric  3  :  3' -dibromo -3  :  3' -diplienyl-2  :  2' -diethyldi¬ 
ketodi-indanyls,  m.  p.  107 — 108°  and  149 — 150°, 
respectively,  whilst  from  3-phenyl-2-methylindone 
under  similar  conditions  only  one  3  :  Z'-dibromo-Z  :  3'- 
diphenyl-2  :  2 ' -dimethyldiketodi-indanyl,  m.  p.  143 — 
144°,  is  obtained. 

The  action  of  copper  or  sodium  sulphide  on  2  :  3-di- 
chloro-3-phenyl-2-ethylhydrindone  gives,  not  di- 
phenyldiethyltruxones,  but  3  :  3'-dichloro-3  :  3'-di- 
phenyl-2  :  2'-diethyldiketodi-indanyl  and  3-phenyl-2- 
ethylindone,  whilst  the  latter  compound  alone  is 
obtained  under  similar  conditions  from  3  :  3'-dichloro- 
3:3'-  diphenyl  -2:2'-  diethyldiketodi  -  indanyl.  The 
methyl  homologues  behave  in  this  respect  similarly  to 
the  ethyl  compounds.  T.  H.  Pope. 

[Preparation  of]  duroquinone.  L.  I.  Smith 
(Organic  Syntheses,  1930, 10,  40 — 42). 

[Preparation  of]  diphenylmethyleneimine 
hydrochloride.  A.  Lachman  (Organic  Svntheses, 
1930,  10,  28—30). 

Manufacture  of  derivatives  of  naphthalene 
[from  p-benzoquinones  and  ay-butadienes.]  I.  G. 
Farbenind.  A.-G. — See  B.,  1930,  452. 

Theory  of  dyeing.  P.  Pfeiffer,  O.  Angern, 
L.  Wang,  R.  Seydel,  and  K.  Quehl  (J.  pr.  Chem., 
1930,  [ii],  126,  97— 145).— Previous  work  (A.,  1927, 
676)  on  the  possibility  of  formation  of  molecular 
compounds  (detected  by  mixed  m.-p.  curves  or  by 
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actual  isolation)  between  sarcosino  anhydride  (1  : 4- 
dimethyl-2  :  5-dikotopiperazine)  or  the  amino-aeids, 
glycine,  glycylglycinc,  and  phenylalanine,  is  sum¬ 
marised  and  extended  to  include  a  variety  of  bases, 
phenols,  acids,  and  dyes  containing  either  a  chromo- 
phoric  or  an  auxochromic  group.  The  results  indicate 
that  molecular  compound  or  salt  formation  occurs  with 
components  containing  an  auxochrome  group  (with 
the  exception  of  hydroxyl  and  amino-groups  in  the 
o-position  to  a  chromophoric  group,  in  which  case 
intramolecular  co-ordination  occurs),  hut  never  with 
those  containing  only  a  chromophoric  group,  and 
hence  the  latter  type  of  group  is  unimportant  in 
connexion  with  the  dyeing  of  wool  and  silk.  The 
following  new  results  are  recorded.  Sarcosine 
anhydride  (A)  forms  compounds  with  the  following 
substances  (B)  :  acetic  AB2,  n-butyric  AB2,  m.  p. 
indefinite,  tartaric  AB2,  hi.  p.  156°,  citric  AB,  m.  p. 
179°,  benzoic,  AB2,  m.  p.  97-5°,  p-toluic  AB,  m.  p. 
108°,  o-,  AB2,  m.  p:  91°  and  p-,  AB„  (not  isolated) 
-anisic,  and  p-hydroxy benzoic  AB,  m.  p.  175-5 — 176° 
(softens  at  150°)  and  AB2,  m.  p.  187-5°,  acids :  also 
with  sodium  benzoate  AB2,  p-toluate  AB2,  and 
p-nitrobenzoate  AB,  EtOH;  with  p-tolyl  methyl 
ether-AB-f6H20,  m.  p.  62°,  +5H20,  m.  p.  101°,  and 
anhydrous,  and  AB2+6H20,  m.  p.  78°,  naphthalene-2- 
AB+2HaO,  m.  p.  110°,  and  AB2+0-5H,O,  m.  p.  200°, 
P-naphthol-6-  A2B+2H20,  m.  p.  78°,  -siflphonic  acids ; 
with  the  free  acids  of  the  dyes  p-naphthol-orange 
AB+4HaO,  and  ponceau -2R  A3B2+10H2O;  also 
with  aniline  AB  (no  compound  with  dimethylaniline), 
perchloric  acid  AB,  calcium  chloride  AB+2H20,  and 
calcium  bromide  A3B+4H20  (no  compound  with 
6-amino-3  : 4'-dimethylazobenzene).  The  following 
substances  also  form  compounds  (A=first  and  B,  the 
second  component  mentioned) :  naphthalene-2 -sul- 
phonic  acid  with  glycine  AB,  m.  p.  193°,  sarcosine 
AB,  m.  p.  186°,  and  glycylglycinc  AB,  m.  p.  225°; 
P-naphthol-6-sulphonic  acid  with  glycine  AB,  m.  p. 
238°,  sarcosine  A2B3+H20,  m.  p.  205—210°,  and 
glycylglycinc  AB+0-33H2O,  m.  p.  23.1°;  ammonia 
with  resacetophenone  A2B,  2 : 4-dihydroxybenzo- 
phenone  AB,  1-  and  2-hydroxyanthraquinone  AB, 
alizarin  and  its  P-methyl  ether  AB,  and  quinizarin  AB 
(no  compound  formation  with  azobenzene,  antlira- 
quinonc,  1 -hydroxy -4-methoxyacetophenone,  or 
2-hydroxy-4-methoxybenzophenone) ;  piperidine  with 
resacetophenone  AB,  1-  and  2-hydroxyanthraquinone 
(unstable),  alizarin  AB,  alizarin  p-methyl  ether 
(unstable),  and  quinizarin  (composition  uncertain), 
(no  compound  with  azobenzene,  anthraquinone,  and 
l-hydroxy-4-methylacetophenono) ;  p-naphthylamine 
with  1-methoxyanthraquinone  AB2;  wi-eresol  with 
sarcosine  AB2  (no  compound  with  azobenzene  or 
phenylyl  methyl  ketone).  No  evidence  of  compound 
formation  is  obtained  with  the  following  pairs : 
acetic  or  ?i- butyric  acid  and  azobenzene,  anthra¬ 
quinone  ;  p-toluic  acid  with  azobenzene,  a-methoxy- 
anthraquinone  or  phenylyl  methyl  ketone. 

J.  W.  Baker. 

Dehydration  of  derivatives  of  o-benzoylbenzoic 
acid.  G.  Dougherty  and  A.  H.  Gleason  (J;  Amer. 
Chem.  Soc.,  1930,  52,  1024—1027;  cf.  A.,  1929,  318). 
— The  yields  of  anthraquinone  derivatives  obtained  by 
heating  derivatives  of  o-benzoylbenzoic  acids  with 


sulphuric  acid  have  been  compared.  The  following 
gave  unsatisfactory  results  owing  to  sulphonation  or 
formation  of  tar  :  2'-hydroxy-4'-methyl-  and  -4'-ethyl- 
beiizoylbenzoic  acids,  mesityloylbenzoic  acid,  benzoyl- 
benzamide,  propyl  and  butyl  o-benzoylbenzoates,  and 
benzophenone-2  : 4'-dicarboxylic  acid.  The  yields 
obtained  from  the  following  after  heating  for  certain 
periods  were  determined :  4'-chloro-,  4'-bromo-, 
4'-methyl-,  6(or  3)-chloro-  (m.  p.  233-5°,  prepared  from 
3-chlorophthalic  anhydride  and  benzene),  2'  :  5'-di- 
chloro-,  3  :  6-dichloro-,  3'  :  4'-dimethyl-,  2'  :  4'-di- 
methyl-,  and  5'(2')-ehloro-2'(5')-methyl-benzoylbenz- 
oic  acids.  In  general  substitution  by  halogen  has  a 
depressing  effect. .  The  4'-methyl  compound  also 
gives  a  low-  yield,  but  two  methyl  groups  or  methyl  in 
presence  of  chlorine  accelerate  the  reaction.  Measure¬ 
ments  of  rate  of  reaction  show-  that  the  reaction  is  not 
unimolecular  in  these  cases,  and  this  difference  from 
the  unsubstituted  acid  may  be  explained  by  the  com¬ 
paratively  slow  velocity  of  formation  of  the  sulphate 
in  the  first  phase  of  the  reaction  (cf.  loc.  cil.). 

R.  K.  Callow. 

Decomposition  of  sulphonazides.  VIII.  An- 
thraquinone-2-sulpbonazide.  T.  Curtius  and  H. 
Derlon.— See  this  vol.,  760. 

Condensation  products  of  anthrafuchsone. 
E.  Clar  and  W.  Muller  (Ber.,  1930,  63,  [5], 
869 — 873),: — Anthrafuchsone  [ms-diphenylmethylene- 
anthrone],  m.  p.  208°  (cf.  Padova,  A.,  1909,  i,  167),  is 
converted  by  aluminium  chloride  in  boiling  benzene 
into  1  :  \0-bensoylene-9-phenylphenanthrene,  m.  p. 
228 — 229°  (if  a  large  excess  of  aluminium  chloride  is 
employed  or  reaction  is  effected  in  boiling  xylene, 
anthraquinone  and  resinous  matter  are  produced), 
The  compound  is  preferably  prepared  by  irradiation 
of  a  solution  of  anthrafuchsone  in  xylene.  It  is 
oxidised  by  chromic  acid  in  glacial  acetic  acid  to 
l-o'-benzoylphenylanthraquinone,  m.  p.  178 — 179°, 
w-hcreas  anthrafuchsone  is  transformed  into  benzo- 
phenone  and  anthraquinone  under  like 
conditions.  Treatment  of  anthra¬ 
fuchsone  with  aluminium  chloride  at 
140 — 160°  gives  the  ketone  I,  m.  p. 
305°,  in  poor  yield.  Particularly  when 
a  large  excess  of  aluminium  chloride  is 
used,  the  production  of  (?)  1  :  10- 
. .  benzoylene-9 :  \Q-phenanthrone,  m.p.  231 

O  1  ■'  after  darkening  at  223°,  is  observed. 

Anthrone  and  9  :  9  :  10  :  10-tetraehloro-9 :  10-di- 
hydroanthracene  in  boiling  xylene  yield  dianthrone 
and  9  :  10-dichloroanthracene.  H.  Ween. 

Plant  colouring  matters.  XX.  Colouring 
matter  from  saffron.  VI.  P.  Karrer  and  A. 
Helfenstein  (Helv.  Chim.  Acta,  1930,  13,  392 — 
397). — A  simplified  method  for  the  extraction  of 
a-crocetin  from  saffron  is  given.  Under  the  conditions 
previously,  described  (A.,  1927,  571 ;  1928, 

mono-  and  di-ethvl  esters  of  a-crocetin  are  produced; 
esterification  occurs  during  the  process  of  extraction. 
When  methyl  alcohol  is  used  some  mono-  and  di¬ 
methyl  esters  of  a-crocetin  are  formed.  The  purest 
specimens  of  fi-  and  y-crocetins  so  far  obtained  h&v0 
m.  p.  218°  and  215 — 216°,  respectively.  A  specimen 
of  the  monomethyl  ester  of  a-crocetin,  prepared  by  the 


action  of  methyl  sulphate  and  sodium  hydroxide,  has 
ra.  p.  218°.  The  dimethyl,  m.  p.  96°,  and  diethyl, 
m.  p.  62°,  esters  of  dihydro-a-croeetin  (A.,  1929,  49) 
are  prepared  by  the  action  of  ethereal  diazo-methano 
and  -ethane,  respectively.  H.  Burton. 

Constitution  of  catechin.  X.  M.  Nierenstein 
(J.  Amer.  Chem.  Boo.,  1930,  52,  1672—1676).— 
Extraction  of  the  young  twigs  of  Acacia  catechu, 
Willd.,  with  water  affords  \-Uucmnaclurin  glycol  ether 
(I),  m.  p.  198°,  [«c]g  -62-57°  in  water.  Methylation  of 
OCH2-CH2-OH  OH 

CH(OH)— /~\oiI  (Id 
(IH 

this  with  diazomethane  gives  a  tetramethyl  ether,  m.  p. 
147°,  [a]”  — 36-4°  in  alcohol  (contains  no  phenolic 
hydroxyl  group),  methylated  further  with  methyl 
iodide  and  silver  oxide  to  the  hexamethyl  ether,  m.  p. 
97°,  Mi?  —63-4°  in  alcohol.  This  is  hydrolysed  by 
methyl-alcoholic  sodium  methoxide  to  glycol  mono¬ 
methyl  ether  and  pentamethyl-leucomaclurin ;  the 
last-named  compound  is  not  isolated  but  is  methylated 
by  diazomethane  to  hexamethyl-leucomaclurin,  m.  p. 
103°  (lit.  94 — 96°).  When  I  is  heated  with  acetic 
anhydride  penta-acetyl-\-acacatechin,  m.  p.  151°,  [a]'[J 
—12-0°  in  tetrachloroethane,  is  obtained.  This  is 
identical  with  the  product  formed  by  acetylation  of 
acacatechin  from  the  heart  wood  of  A.  catechu,  Willd. 

H.  Burton. 

Constitution  of  orotic  acid.  M.  Bachstez 
(Ber.,  1930,  63,  [B],  1000—1007;  cf.  Biscaro  and 
Belloni,  A.,  1905,  i,  672). — Orotic  acid,  m.  p,  345 — 
346°  (corr.  decomp.)  [lithium  salt],  is  shown  to  be 
identical  with  uracil-6-carboxylic  acid  prepared 
through  the  ethyl  ester  obtained  from  carbamide  and 
ethyl  oxalacetate.  Treatment  of  the  potassium  salt 
Tfith  phosphoryl  chloride  and  phosphorus  penta- 
chloride  gives  dichloro-orotic  acid,  C5H404N2C12,  m.  p. 
117°  (corr.,  decomp.).  Treatment  of  orotic  acid  with 
bromine  in  excess  gives  5  :  5-dibromobarbituric  acid. 
With  nitric  and  sulphuric  acids  orotic  acid  affords 
nitrouracil-6-carboxylic  acid,  isolated  as  the  potass- 
ium  salt.  With  methyl-  or  ethyl-alcoholic  hydrogen 
chloride,  orotic  acid  gives  the  corresponding  O- 
methyl,  m.  p.  298 — 300°  (corr.  decomp.),  and  O- 
dhyl,  m.  p.  325 — 327°,  derivatives.  A -Methyl,  m.  p. 
251°  (corr.),  and  W-ethyl,  m.  p.  211 — 213°  (corr.), 
compounds  are  derived  from  alkyl  iodide  and  the 
silver  salt.  H.  Wren. 

Constituents  of  resins.  II.  Dehydrogenation 
ofboswellic  acid.  K.  Beaucourt  (Monatsh.,  1930, 
“5,  185—200). — Dehydrogenation  of  boswellic  acid 
(A.,  1929,  1457)  with  selenium  at  300 — 360°  for  36  hrs. 
;  gives  liquid  products,  b.  p.  (mainly)  195 — 235°/0-03 
®m.,  which  after  separation  of  a  small  amount  of  a 
hydrocarbon,  C30HM,  m.  p.  216—218°,  and  further 
“eatment  with  selenium  at  350 — 360°  afford  indefinite 
■^uid  products.  When  dehydrogenation  is  carried 
Jf  at  320 — 350°  for  60  hrs.  or  with  palladised  charcoal 
/«•  Diels  and  Gadke,  A.,  1927,  241)  at  270—350°,  a 
hydrocarbon,  C30H22,  m.  p.  306—307°  (corr.;  block), 
sad  liquid  products"  are  formed.  Purification  of  the 
“tter  through  their  picrates  furnishes  three' fractions  : 


(а)  b.  p.  137 — 139°/9  mm.  ( picrate ,  m.  p.  128 — 129°) : 

(б)  b.  p.  141 — 143°/9  mm.  (picrate,  m.  p.  131 — 131-5°), 

and  (c)  b.  p.  145 — 150°/9  mm.  [picrate,  m.  p.  132 — 
133-5°;  styphnate,  m.  p.  158 — 161°  (decomp.)].  The 
picrates  from  (a)  and  (b)  are  probably  identical  with 
sapotalin  picrate  and  give  mainly  a  product,  b:  p. 
142— 144°/10  mm.,  df  1-0087,  n'j?  1-60967  ( styphnate , 
m.  p.  156^—157-5°),  corresponding  with  a  trimethyl- 
naphthalenc.  Fraction  (c)  corresponds  with  a  tetra- 
methylnaphthalene.  H.  Burton. 

Rotenone.  II.  Derivatives  of  derritol.  III. 
Dehydrorotenone.  F.  B.  La  Forge  and  L.  E.  Smith. 
IV.  Constitution  of  rotenone.  F.  B.  La  Forge 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1088—1091,  1091— 
1098,  1102 — 1104). — II.  The  reduction  of  rotenone 
(a)  catalytically,  with  the  formation  of  dihydro- 
rotenonc  and  rotenonic  acid  (A.,  1929,  1181),  and  (6) 
by  zinc  and  potassium  hydroxide,  with  the  formation 
of  derritol  and  rotenol  (Butenandt,  A.,  1928,  1017),  is 
shown  to  involve  different  groups,  for  derritol  and 
rotenone  each  yield  two  products,  one  an  acid,  when 
they  are  reduced  catalytically. 

Derritol  methyl  ether,  m.  p.  122°  (oxime,  m.  p.  172 — 
173°),  obtained  from  derritol  by  treatment  with 
methyl  sulphate  and  alkali,  is  hydrogenated  in  presence 
of  platinum  oxide-platinum-black,  giving  dihydro- 
derritol  methyl  ether,  m.  p.  107°,  and  meihylderritolio 
acid,  m.  p.  154 — 156°.  Similarly,  rotenol  yields 
dihydrorotenol  and  rotenolic  acid  (not  isolated), 
which  is  further  reduced  to  dihydrorotenolic  acid,  m.  p. 
76—80°. 

III.  Dehydrorotenone  (Butenandt,  loc.  cit.)  and 
other  compounds  of  the  “  dehydro-series  ”  have  been 
prepared,  and  it  is  shown  that  the  series  of  diketoncs 
such  as  rotenonone  prepared  by  vigorous  oxidation 
are  derivatives  of  the  dehydro-compounds,  since  they 
are  formed  from  these  as  well  as  from  the  rotenone 
series. 

Dehydrorotenone  is  best  prepared  from  rotenene  by 
the  action  of  iodine  and  potassium  acetate.  The 
bulk  of  the  product  is  acetylrotenolone,  m.  p.  184°, 
which  is  hydrolysed  to  rotenolone,  C^H^O-,  m.  p. 
140- — 141°.  Both  compounds  yield  dehydrorotenone 
with  boiling  5%  sulphuric  acid.  Similarly,  dihydro- 
rotenone  yields  dehydrodihydrorotenone,  m.  p.  228 — 
230°,  and  dihydrorotenolone  acetate,  m.  p.  189°;  iso- 
rotenone  yields  deliydroisorotenone,  m.  p.  195°. 
Catalytic  hydrogenation  of  dehydrorotenone  yields  as 
the  main  product  dehydrodihydrorotenonic  acid,  m.  p. 
223°.  Acetylrotenolone  is  converted  by  zinc  dust  in 
boiling  alcoholic  potassium  hydroxide  into  rotenol  and 
derritol. 

Treatment  of  dihydrorotenone  with  amyl  nitrite  and 
hydrochloric  acid  in  acetic  acid  yields  dihrjdro- 
rotenonone,  m.  p.  272 — 275°.  This  is  converted  by 
boiling  alcoholic  potassium  hydroxide  into  dihydro- 
dehydrohydroxyrotenononic  acid,  C^H^Og  or  C23H,208, 
m.  p.  257°.  Dihydrorotenonone  (dehydrodihydro- 
rotenononc)  is  also  obtained  from  dehydrodihydro¬ 
rotenone  and  amyl  nitrite.  Similarly,  fsorotenone 
yields  iso  rotenonone  (dehrydroisorotenonone),  C23H20O7 
or  CjjHjgOj,  and  dehydrodihydrorotenononic  acid,  m.  p. 
very  high,  is  obtained  from  dihydrorotenonic  acid. 
Dehydrodihydroxyrotenonic  acid,  C^H^jOg,  m.  p. 
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157°  (Butenandt's  hydroxyketo-acid,  m.  p.  152°), 
is  best  prepared  from  dehydrorotenone  by  treatment 
with  zinc  dust  in  boiling  alcoholic  potassium  hydroxide. 
It  is  converted  by  oxidation  with  hydrogen  peroxide  in 
alkaline  solution  into  derric  acid,  C12H1407,  m.  p.  169°, 
derived  from  the  portion  of  the  original  molecule 
containing  the  methoxyl  groups. 

The  annexed  formula}  are  suggested  for  rotenolone 
(I)  and  dehydrorotenone  (II). 

CH-OH  CH 

-COpYl’H— CH  -CO-ff/Ssb — CH 

(I.)  -0-C  C  CH  -O-C  C  CH 

YY  YY  (II-> 

CMelCH,  CMeiCH,, 

CH2 

(M«0),(C,H,)<“J/Xg— gg 

XV 

CMeICH2 

IV.  Formula  (III)  is  proposed  for  rotenone  on  the 
basis  of  Takei’s  formula  for  tubaic  acid  (A.,  1929,  933). 
It  appears  to  afford  an  explanation  of  the  typical 
reactions  of  rotenone,  and,  in  particular,  it  satisfies  the 
requirements  postulated  by  Butenandt  (loc.  cit.).  The 
constitution  of  tsorotenone,  which  remains  to  be 
accounted  for,  is  discussed.  R.  K.  Callow. 

Precipitation  of  saponins  by  sterols.  L. 
Koeler  and  H.  Raum  (Biochcm.  Z.,  1930,  219,  335 — 
340). — Most  saponins  are  not  precipitated  from 
alcoholic  or  other  solutions  by  cholesterol,  but  by  the 
method  of  Kofler  and  others  (B.,  1930,  166)  it  can  be 
shown  that  the  saponins  form  loose  compounds  with 
cholesterol,  which  are  broken  up  even  by  ether. 
There  is  no  parallelism  between  the  capability  of 
saponins  to  combine  with  cholesterol  and  the  extent 
of  their  htemolytic  action.  Saponins  behave  towards 
ergosterol  in  the  same  way  as  towards  cholesterol. 

W.  McCartney. 

Isoprene  and  caoutchouc.  XX.  Colloidal 
nature  of  caoutchouc,  gutta-percha,  and  balata. 
H.  Staudinger  (Ber.,  1930,  63,  [£],  921—934;  cf. 
this  vol.,  609). — The  relationship  between  the  visco¬ 
sity-concentration  constant  Kc  and  mol.  wt.  is 
expressed  by  the  formula  iII=iTeXl01  [/vc  has  been 
termed  the  “  specific  viscosity  ”  by  Duclaux  (A., 
1920,  i,  534)].  To  the  term  Km  (loc.  cit.)  the  design¬ 
ation  viscosity-mol.  wt.  constant  is  now  applied.  The 
values  of  Kc  for  hemicolloidal  degradation  products 
of  gutta-percha  and  caoutchouc  are  calculated  from 
previous  observations  (loc.  cit.).  In  these  cases,  as 
with  the  polystyrenes,  Kc  is  approximately  propor¬ 
tional  to  the  mol.  wt.  and  the  expression  M—Kcx  104 
is  therefore  applicable  to  eucolloidal  caoutchouc  and 
balata  as  a  first  approximation.  The  mol.  wts.  of 
more  and  less  soluble  caoutchouc,  balata  from  latex, 
crepe,  and  rolled  caoutchouc  are  of  the  same  order  of 
magnitude  when  calculated  from  Kc  and  Km  and 
harmonise  with  the  values  obtained  by  osmotic 
measurements. 


The  differences  between  caoutchouc,  gutta-percha, 
and  balata  do  not  depend  essentially  on  differing  size 
of  the  molecules  and  persist  in  their  degradation 
products.  It  appears  that  caoutchouc  is  the  trails- 
modification  and  gutta-percha  and  balata  are  the  cis- 
forms  of  polyprenes.  Hydrogenation  of  the  double 
linking  removes  the  difference  between  the  two  series. 
The  conception  of  balata  and  gutta-percha  as  cis- 
compounds  is  based  on  higher  density  and,  particularly, 
on  the  ability  to  crystallise. 

The  molecules  of  balata,  gutta-percha,  and  caout¬ 
chouc  are  regarded  as  similarly'  composed  of  long  stiff 
threads,  the  stability  of  which  decreases  with  increasing 
length. 

The  hypothesis  that  simple  substances,  hcmicolloids, 
and  eucolloids  have  the  same  structural  principle  in 
the  sense  of  Kekulc’s  theory  appears  inconsistent 
with  the  physical  differences  in  properties  of  their 
solutions,  but  these  differences  are  explained  by  the 
great  divergence  of  the  spheres  of  influence  of  small 
molecules  and  macromoleeules  in  solution.  The 
assumption  is  made  that  the  sphere  of  influence  is 
proportional,  not  to  the  volume,  but  to  the  square  of 
the  length.  Calculation  shows  that  the  limiting 
concentration  at  which  the  region  of  influence  fills  the 
whole  available  space  is  reached  by  crude  caoutchouc 
in  0-2%  solution,  by  balata  in  0-68%  solution,  whilst 
hemicolloidal  polyprenes  afford  true  solutions  of  6-8% 
concentration.  H.  Wren. 

Hydrogenation  and  dehydrogenation  through 
catalysis  by  alkali  metals.  G.  Cusmano  (Gazzetta, 
1930,  60,  105 — 112). — Aromatic  products,  among 
which  are  2  : 3-dihydroxyeymene  and  tetrahydro- 
carvone,  are  obtained  byr  heating  at  240°  mono- 
sodio-buchu-camphor,  or  buchu-camphor  containing 
a  small  amount  of  the  sodio-derivative.  The  form¬ 
ation  of  these  substances  results  from  a  simultaneous 
dehydrogenation  and  hydrogenation. 

At  the  same  temperature  the  sodio-derivative  of 
buchu-camphor  methyl  ether,  or  the  ether  itself  in  the 
presence  of  small  amounts  of  the  former  compound, 
gives  methyd  alcohol  and  thymol  as  a  result  of  intra¬ 
molecular  rearrangement.  A  similar  reaction  is 
shown  by  the  sodium  thymoxide.  Since  at  300°  the 
sodium  derivatives  of  menthol  and  menthone  give 
hydrogen  and,  respectively,  menthone  and  thymol,  it 
appears  that  the  course  of  dehydrogenation,  hydrogen¬ 
ation,  and  intramolecular  change  in  the  above  re¬ 
actions  is  determined  by  the  presence  of  the  combined 
sodium  atoms,  which  thus  exert  a  catalytic  action 
analogous  to  that  of  nickel,  copper,  and  platinum  in 
the  metallic  state.  F.  G.  Tryhorn. 

Potassium  A1:4-terpadiene-3  :  6-dione-2(or  5)- 
sulphonate  (Carstanjen’s  compound).  H.  $• 
Hewitt  (J.  Amer.  Pharm.  Assoc.,  1930,  19,  217—- 
220). — An  account  of  attempts  to  determine  the  opti¬ 
mum  conditions  for  the  preparation  of  the  above 
compound  (Carstanjen,  A.,  1877,  892)  from  thymo- 
quinone  and  potassium  sulphite. 

H.  E.  F.  NottoN. 

Conversion  of  menthone  into  citronellol.  • 
DffiHVRE  (Bull.  Soc.  chim.,  1930,  [iv],47,  323— 32b)--— 
In  alcoholic  solution  at  0°,  persulphuric  acid  Vf’fV 
Z-menthone,  b.  p.  90 — 91°/15  mm.,  [«]”  —0-5  1°  ' 
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tained  by  sulphuric-chromic  acid  oxidation  of  menthol, 
which  was  prepared  by  hydrogenating  zsopulegol) 
into  ethyl  s-hydroxydihydrocitronellate,  b.  p.  145 — 
148;/13  mm.,  [a]',]  — 10-07°.  This  substance,  with 
phosphorus  tribromide  in  benzene,  in  presence  of 
pyridine,  gives  ethyl  d-citronellate,  b.  p.  113 — 115°/ 
12  mm.,  [a]',';  +0-3°,  probably  containing  a  large 
proportion  of  the  isopropylidenc  form,  and  a  fraction, 
b.  p.  135°/12  mm.  Reduction  of  the  ethyl  d-citronell- 
atc  with  sodium  and  alcohol  gives  a  d-citronellol, 
b.  p.  112 — 113°/12  mm.,  d]75  0-854,  n\]6  1-4557,  [#]',! 
4-1-3°  in  benzene  (allophanate,  m.  p.  105 — 106°), 
which  on  quantitative  ozonisation  yields  5%  of 
formaldehyde,  18%  of  formic  acid,  and  75%  of 
acetone,  indicating  the  presence  of  75%  of  the  iso- 
propylidene  (|3)  form  and  23%  of  the  propenyl  (a)  form. 

R.  Brightman. 

Caniphoreins.  I.  Phenolcamphorein  and  its 
derivatives.  V.  Deulofeu  (Anal.  Asoc.  Quini. 
Argentina,  1929,  17,  318 — 328). — Phenolcamphorein 
(Singh,  Rai,  and  Lai,  J.CS.,  1922,  121,  1421)  yields 
1 odium  and  disodium  salts  which  are  deeply  coloured, 
and  it  is  suggested  that  the  salts,  the  parent  com¬ 
pound,  and  its  tetrabromo-derivative  (Krishna, 
ibid.,  253)  all  contain  a  quinonoid  nucleus  in  the  solid 
state.  The  diacetyl  derivative,  m.  p.  71°  (decomp.), 
and  the  dibenzoyl  derivative,  m.  p.  174 — 175°  (dc- 
comp.),  of  tetrabromophenolcamphorein  are  yellow  in 
colour  and  are  probably  lactones.  As  an  indicator, 

;  phenolcamphorein  changes  colour  over  the  range 
|>n=6-7— 7-2.  Lead  lakes  of  phenolcamphorein  and 
its  tetrabromo-derivative  are  described. 

Phenolcamphorein  anhydride  (Singh,  Rai,  and  Lai, 
loc.  cit.)  yields  successively  a  di&iwno-derivative,  m.  p. 
128—129°,  and  a  tofrairomo-derivative,  m.  p.  132 — 
133°,  which  are  not  fluorescent  and  are  less  deeply 
coloured  than  is  the  parent  compound.  The  deep  colour 
of  these  compounds  indicates  that  they  are  internal 
x&nthonium  salts.  R.  K.  Callow. 

[Tricyclene  series.]  G.  Komppa  (Ber.,  1930, 
63,  [B],  1007;  cf.  A.,  1929,  821). — The  conversion 
of  tricyclenic  acid  into  tricyclene  has  been  accom¬ 
plished  previously  by  Lipp  (A.,  1920,  i,  491). 

H.  Wren. 

Caryophyllin  and  urson.  F.  D.  Dodge  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1722—1723;  cf.  A., 
1919,  i,  91). — A  criticism  of  van  dcr  Haar’s  conclusions 
(A.,  1928,  68,  G44)  regarding  caryophyllin  and  urson. 

H.  Burton. 

Aldehyde  syntheses  in  the  furan  series.  T. 
Reichstein  (Helv.  Chim.  Acta,  1930, 13,  345—349).— 
f  urfuraldehyde  is  obtained  when  a  mixture  of  furan 
i  ai]d  anhydrous  hydrocyanic  acid  in  ether  is  saturated 
"'1th  dry  hydrogen  chloride  at  —15°,  the  solution  then 
farmed  to  the  ordinary  temperature,  and  the  result- 
®g  product  decomposed  with  water.  Similarly, 
‘■methyl-  and  2-ethyl-furan  afford  5-methyl-  and 
'"dhyl-furfuraldehyde  [ semicarbazone ,  m.  p.  170— 
(corr.)].  Reduction  of  s-di-2-furylethylene  with 
■'bum  and  alcohol  gives  a-di-2 -furylethane ,  b.  p. 
''—88712  mm.,  converted  as  above  into  di-2-furyl- 
fane-5 :  o' -dialdehyde,  m.  p.  119-5—121°  (corr.). 
-Acetylfuran,  ethyl  pyromucate,  and  coumarone  are 
unaffected ;  furfuryl  methyl  and  difurfuryl  ethers 


give  resinous  products,  and  2  :  5-dimethylfuran  under¬ 
goes  fission  to  acetonylaeetonc  [disemicarbazone). 

H.  Burton. 

Ketone  syntheses  in  the  furan  series.  T. 
Reichstein  (Helv.  Chim.  Acta,  1930, 13,  350 — 360). — 
Acetyl  chloride  reacts  with  furan  in  presence  of 
benzene  and  stannic  chloride  (cf.  Stadnikov  and  Gold- 
farb,  A.,  1929,  74)  at  about  0°,  forming  2-acetylfunin. 
2-/1  cetyl  -  5  -  methyl furan,  b.  p.  74°/12  mm.,  m.  p.  about 
—2°  [semicarbazone,  111.  p.  190 — 191°  (corr.)j,  is 
prepared  similarly'  but  in  poor  yield.  A  better  yield 
(34%)  is  obtained  by  using  zinc  chloride  and  ether. 
Furan  and  pyromucyd  chloride  condense  in  presence 
of  benzene  and  stannic  chloride  giving  a  small  amount 
of  di-2-furyl  ketone,  b.  p.  about  102°/1  mm.,  m.  p. 
33 — 34°  [semicarbazone,  111.  p.  144 — 145-5°  (corr.)],  also 
prepared  in  small  amount  by  the  dry'  distillation  of 
silver  furilate  at  70  mm.  H.  Burton. 

Preparation  of  5-bromofurfuraldehyde  and 
some  of  its  derivatives.  H.  Gilman  and  G.  F. 
Wright  (J.  Amer.  Chem.  Soc.,  1930,  52,  1170 — 
1172). — b-Bromof urfuraldehyde,  m.  p.  82°,  b.  p.  about 
90 — 95 78  mm.  (oxime,  m.  p.  150 — 152°;  diacetate, 
m.  p.  51 — 52°,  b.  p.  128 — 130° /5 — 6  mm.),  is  obtained 
by  brominating  furfuraldehy'de  diacctatc  (cf.  Iowa 
State  Coll.  J.  Sci.,  1929,  4,  35)  in  carbon  disulphide, 
best  by'  adding  bromine  (2  mols.)  to  the  cooled 
solution,  followed  by  distilling  the  solvent  from  the 
filtered  mixture  and  distilling  the  residue  in  steam. 
Methods  in  which  acid  is  removed  by'  calcium  carbon¬ 
ate  or  by'  reaction  in  presence  of  pyridine  arc  also 
described.  When  excess  of  bromine  is  used  a  com¬ 
pound,  m.  p.  134 — 135°,  may'  be  isolated  in  small 
amount.  R.  K.  Callow. 

Rearrangement  of  the  a-furfuryl  group.  2- 
Furylacetic  acid  and  5-methylfuroic  acid.  M.  M. 
Runde,  E.  W.  Scott,  and  J.  R.  Johnson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  12S4 — 1289). — 2-Furylacctald- 
oxime,  obtained  by'  condensation  of  furfuraldehy'de 
with  nitromethane  and  reduction  of  the  product,  is 
converted  by'  boiling  acetic  anhydride  into  2 -furylaceto- 
nitrile,  b.  p.  78 — 80°/20  mm.,  df  1-0854,  ng  1-4715, 
which  is  hydrolysed  by  boiling  aqueous  alkali  to 
2 -furylacetic  acid,  in.  p.  67-3 — 67-5°  (anilide,  m.  p. 
79 — 80°).  This  loses  carbon  dioxide  at  250°  to  give 
2-mcthy'lfuran.  The  nitrile  and  acid  differ  from  those 
described  by  Kirner  and  Richter  (A.,  1929,  1458),  and 
it  is  evident  that  molecular  rearrangement  must  have 
occurred  in  the  seriesof  reactions  used  bythcscauthors, 
most  probably' in  thereactionof  a-furfuryl  chloride  with 
sodium  cyanide,  yielding  5-niethy'lfuronitrile  and 
finally'  5-methylfuroic  acid.  This  is  confirmed  by  the 
preparation  of  5-methylfuroic  acid,  m.  p.  108-3 — 
109-5°  (corr.),  identical  with  the  product  obtained  by 
the  method  of  Kirner  and  Richter,  by  distillation  of 
rhamnose  with  10%  hy'drochloric  acid  and  oxidation 
of  the  resulting  aldehyde  with  silver  oxide  in  presence 
of  barium  hydroxide.  R.  K.  Callow. 

Ammono-furfuraldehydes.  H.  H.  Strain  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1210— 1219).— Hydro- 
furamide,  formed  from  furfuraldehy'de  and  aqueous 
ammonia,  and  the  hypothetical  furfury'lideneimide 
which  would  be  expected  to  result  by  its  reaction  with 
liquid  ammonia,  may'  be  regarded  as  nitrogen  ana- 


. sklSiliS  US 


784 


BKITISH  CHEMICAL  ABSTRACTS. — A. 


logues  of  aldehydes  (“  ammono-aldehydes,”  cf.  A., 
1927,  767),  and  to  undergo  analogous  reactions. 
Actually,  hydrofuramide  and  liquid  ammonia  yield 
furinc,  analogous  to  amarine :  the  attempt  to 
“  ammonatc  ”  hydrofuramide  by  means  of  ammonium 
chloride  in  liquid  ammonia  yields  only  furine,  and 
attempted  “  nitridation  ”  by  means  of  iodine  in  liquid 
ammonia  yields  tars. 

Furine  nitrate,  m.  p.  94°  (lit.,  154°),  yields  ■when 
kept  for  a  long  time,  when  heated  above  its  m.  p.,  or 
when  crystallised  from  alcohol-ether,  a  ( ?)crystall- 
ino  modification,  decomp.  180 — 1S2°.  Attempted 
“  nitridation  ”  of  furine  yields  tars  and  a  little  of  a 
substance,  m.  p.  239°.  Furine  and  potassamidc 
in  liquid  ammonia  yield  tar  and  hydrogen ;  none -of  the 
expected  analogues  of  lophino  can  be  isolated. 

R.  K.  Callow. 

Derivatives  of  coumarin.  II.  F.  D.  Dodge 
(J.  Amcr.  Chem.  Soc.,  1930,  52,  1724— 1725).— When 
coumarin  is  treated  with  sodium  hydrogen  sulphite 
solution,  sodium  dihydrocoumarin-3-sulphonate  is 
formed  (cf.  A.,  1916,  i,  413).  Treatment  with  sodium 
sulphite  solution  and  subsequent  acidification  affords 
sodium  dihydrocoumaric  acid-p-sulphonate  (-j-3H20) 
(ef.  Dey  and  Row,  A.,  1924,  i,  53S).  H.  Burton. 

Constitution  of  prinietin.  W.  Nacai  and  S. 
Hattori  (Acta  Phytochim.,  1930,  5,  1 — S). — The 
crude  material  obtained  from  Primula,  modesta  is 
purified  by  extraction  with  light  petroleum  and 
crystallisation  of  the  residue  from  methyl  alcohol. 
Priinetin  is  5  :  6-dihydroxyflavone,  m.  p.  230 — 231°. 
It  gives  a  green  colour  with  ferric  chloride  and  yields 
small  amounts  of  benzoic  acid  when  heated  with 
methyl-alcoholic  potassium  hydroxide.  Acetic  an¬ 
hydride  and  sodium  acetate  yield  diacetylprimetin, 
m.  p.  189° ;  diazomethanc  yields  methylprimetin, 
m.  p.  211 — 212°.  The  latter  with  acetic .  anhydride 
and  pyridine  gives  acctylmethylprimetin,  m.  p.  166 — 
167°,  which  shows  almost  the  same  absorption 
spectrum  as  6-hydroxyflavone. 

J.  H.  Birkinshaw. 

Occurrence  and  physiological  significance  of 
daphnin  in  Daphne,  odora.  T.  Asai  (Acta 
Phytochim.,  1930,  5,  9— 21).— The  following  deriv¬ 
atives  of  daplmetin  (7  :  S-dihydroxycoumarin)  were 
prepared :  diacetyldaphnetin,  m.  p.  137°,  dibenzoyl- 
daphnetin,  m.  p.  152°,  daplmetin  monoethyl  ether,  in.  p. 
155°,  daplmetin  diethyl  ether,  m.  p.  72°. 

The  daphnin  content  of  the  organs  of  D.  odora 
changes  with  the  time  of  year.  Large  amounts  are 
present  in  the  leaf-buds  in  the  early  stages  of  develop¬ 
ment.  It  has  absorption  bands  at  3200  and  3900  A., 
and  in  this  respect  resembles  flavone.  Coumarin  and 
hydroxycoumarin  glueosidcs  show  the  same  absorption 
spectrum  and  localisation  in  the  plant  organs  as  hydr- 
oxyflavone  and  probably  subserve  the  same  physio¬ 
logical  function.  *  J.  H.  Birkinshaw. 

Synthesis  of  pyrylium  salts  of  anthocyanidin 
type.  XIX.  Synthesis  of  delphinidin  chloride 
not  involving  demethylation,  and  syntheses 
of  hirsutidin  chloride  and  of  delphinidin  chloride 
3'-methyl  ether,  possibly  identical  with  petunidin 
chloride.  W.  Bradley,  R.  Robinson,  and  G. 
Schwarzenbach  (J.C.S.,  1930,  793 — 817). — a-Diazo- 


3:4:  5 -triacetoxy acetophenone,  m.  p.  125 — 126°  (de¬ 
comp.),  was  prepared  from  triacetylgalloyl  chloride 
and  diazomethane  at  —10°,  and  converted  by  heating 
with  glacial  acetic  acid  into  to  :  3  :  4  :  5-tetra-acetoxy- 
acetoj)henone,  m.  p.  122 — 123°.  This,  when  condensed 
with  2-0-bcnzoylphloroglucinaldehydc  in  alcohol- 
ethyl  .acetate  under  the  influence  of  hydrogen  chloride 
gave  5-0 -bcnzoi/lddphinidin  chloride,  which  on  alkaline 
hydrolysis,  followed  by  treatment  with  acid,  gave 
delphinidin  chloride,  identical  in  every  respect  with 
the  natural  product.  The  principal  method  of  com¬ 
parison  in  this  and  later  cases  was  based  on  the  colour 
reactions  in  alkaline  solutions  of  definite  pu  value 
(cf.  Robertson  and  Robinson,  A.,  1929,  477).  The 
mixture  of  solvents  appeared  to  be  necessary  in  this 
condensation,  but  it  could  also  be  carried  out  in  ethyl 
alcohol  under  the  influence  of  hydrogen  chloride  and 
acetyl  chloride. 

O-Bcnzoylphloroglucinaldehyde  with  methyl  iodide 
and  silver  oxide  in  acetone  yielded  G-hydroxy -2-benzoyl- 
oxyA-melhoxybenzaldehyde,  m.  p.  109°,  and  the 
dimethyl  ether;  on  alkaline  hydrolysis,  the  former 
gave  phloroglucinaldehyde  4-methyl  ether  (Karrcr  and 
Bloch,  A.,  1927,  564).  Benzylation  by  a  similar 
process  gave  G-hydroxy-2-benzoyloxyA-bcnzyloxybenz- 

aldehyde,  m.  p.  202 — 203°.  Acetylation  of  2-0-methyl- 
phloroglucinaldehyde  under  special  conditions  gave 
4  :  G-diacetoxy-2-methoxybenzaldchydc,  m.  p.  107°,  also 
obtained  by  methylation  of  O-diacetylphloroglucin- 
aldehyde  (cf.  Robertson  and  Robinson,  A.,  1927,  974). 

In  the  presence  of  hydrogen  chloride,  a  solution  of 
4-0-methylphloroglucinaldehyde  rapidly  became  red 
and  deposited  a  coloured,  amorphous  substance, 
possibly  axanthylium  salt ;  hence  its  benzoyl  deriv¬ 
ative  was  used  for  the  synthesis  of  the  flavylium  salt. 
The  2-0-  methyl  isomeride  behaved  similarly, but  special 
conditions  for  condensation  which  eliminated  the 
formation  of  by-product  were  evolved.  2-0-Benzoyl- 
4-0-methylphloroglucinaldehyde  and  co-acctoxy-4- 
benzyloxy-3  :  o-dimcthoxyacetophenone  in  ethyl 
acetate  condensed  under  the  influence  of  hydrogen 
chloride  to  5-O-benzoyl-l  :  3' :  5 ' - 0 -trimethyldelphin idin 
chloride-,  this  needed  aqueous  methyl-alcoholic 
potassium  hydroxide  for  hydrolysis, 'after  which,  con¬ 
version  into  chloride  gave  7:3':  5'-trimethyldel- 
phinidin  chloride  •  (I)  identical  in  all  respects  with 


hirsutidin  chloride.  The  isomeric  5:3':  o'-O-tri- 
methyldel phinidin  chloride  was  obtained  directly  by 

tho  condensation  of  2-0-methylphloroglucinaldehydc 

with  o-acctoxy- 4- benzyloxy-3  :  5-dimethoxyaeeto- 
phenone  in  formic  acid  saturated  with  dry  hydrogen 
chloride,  the  benzyl  group  being  eliminated  during  too 
reaction  as  in  the  previous  case.  , 

The  action  of  8%  aqueous  sodium  hydroxide  an 
copper-bronze  on  5-bromovanillin  gave,  not.  «>* 
mcthylgallic  acid  as  stated  bv  Shriner  and  McCutchan 
(A.,  1929,  1069),  but  4  :  5-dihydroxy-3-mcthoxfenz- 
aldehyde  [the  2  :  4 -dinitrophenylhydrazone  begins 
decomp,  at  230°;  diacetyl  derivative  (lit.  9S— 99  0 
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substance  +H,0)].  On  methylation  (methyl  sul¬ 
phate)  this  gave  the  known  3:4:  5-trimethoxybenz- 
aldehyde,  m.  p.  74 — 75°.  The  following  route  to 
3-0-methylgallic  acid  is  more  convenient  than  earlier 
ones.  The  interaction  of  methyl  gallate  and  diphenyl- 
diohloromethane  under  special  conditions  gave  methyl 

3  -  hydroxy  -4:5-  diphenylmethylenedioxybenzoate 
(-fiC6Hc,  detected  by  reaction  with  formaldehyde  and 
sulphuric  acid),  m.  p.  105°,  and  this  on  methylation 
(methyl  iodide  and  sodium  cthoxide)  gave  methyl 
'i-methoxyA  :  b-diphenylmeihylenedioxybenzoaite ,  m.  p. 
1345°,  which  on  acid  hydrolysis  gave  3-O-methyl- 
gallic  acid.  Hydrolysis  with  sodium  hydroxide,  how¬ 
ever,  yielded  S-methoxyA  :  5 -diphenylmethylencdioxy- 
benzoic  acid,  m.  p.  217°,  the  chloride  (m.  p.  109°)  of 
which  with  diazomethane  gave  a-diazo-'i-methoxy- 

4  :  5  -  diphenylmethylenedioxy acetophenone,  decomp, 
about  1G0 — -170°  according  to  the  rate  of  heating; 
converted  by  acetic  acid  into  the  corresponding 
w-acetoa-y-compound,  m.  p.  120 — 127°. 

The  diacetyl  derivative  (m.  p.  170—171°)  of  3-O- 
methylgallic  acid  was  converted  through  its  chloride, 
m.  p.  109°,  into  e>-diazo- 4  :  5-diaceioxy-3-methoxyaceto- 
phenone,  m.  p.  90 — 91°,  and  &i-4 :  o-triacetoxy-Z- 
metkoxyacetophenone,  m.  p.  138-5°.  When  either  this 
or,  better,  u-aceioxy-i-melhoxyA  :  5-diphenylmethylcne- 
Aioxyacetophenone  was  condensed  with  2-O-benzovl- 
phloroglucinaldchyde  by  hydrogen  chloride  in  etfiyl 
acetate,  b-0-benzpyl-3'-0-metliyldelphinidin  chloride 
(+2H20)  was  formed.  Hydrolysis  in  the  usual  way 
gave  S'-O-methyldelphinidin  chloride  [H20  and 
1H20  ( ?)].  This  closely  resembled  natural  pctunidin 
chloride  in  general  appearance  and  properties,  but 
showed  a  marked  difference  in  some  of  its  colour 
reactions  in  alkaline  solution.  It  is  considered  that 
although  petunidin  is  not  identical  with  this  in  a  pure 
state,  it  may  still  be  essentially  this  3'-0-methyl  ether 
with  some  of  its  properties  altered  by  small  amounts 
of  impurities.  H.  A.  PiGGOTT. 

Anthoxanthins.  XI.  Synthesis  of  diosmetin 
and  luteolin  3'-methyl  ether.  A.  Lovecy,  R. 
Robinson,  and  S.  Sugasawa.  XII.  Transition 
from  a  flavylium  salt  to  a  flavone,  illustrated  by 
anew  synthesis  of  scutellarein  tetramethyl  ether. 
R.  Robinson  and  G.  Schwarzenbach  (J.C.S.,  1930, 
S17— 822,  822—830,  cf.  A.,  1929,  326).— XI.  iso- 
Vanillic  acid,  prepared  by  heating  veratric  acid  with 
hydrobromic  acid,  was  converted  into  its  methyl  ester, 
which  on  benzylation  gave  methyl  O-benzylisovanillale, 
m-  p.  124°.  This  was  hydrolysed  to  O-benzyliso- 
ranillic  acid,  m.  p.  177°,  prepared  less  conveniently  by 
benzylation  of  tsovanillin  to  0-benzylisovanillin,  m.  p. 
•>3°,  and  subsequent  oxidation  with  permanganate  in 
acetone.  O-Benzylisovanillic  anhydride,  m.  p.  156° 
(from  the  acid  and  thionyl  chloride  in  presence  of 
Pyridine),  when  condensed  with  phloroacetophenone  in 
the  presence  of  sodium  G-benzylwovanillate  gave  5:7- 
hhydroxy-3' -benzyloxy-4:' -methoxyflavone  ( Q-benzyldi - 
wmetin),  m.  p.  240°  after  previous  sintering.  The 
product  of  hydrolysis  could  not  be  satisfactorily 
Purified,  but  gave  with  acetic  anhydride  O-triacetyi- 
diosmetin,  m.  p.  195 — 196°,  hydrolysed  by  alkali  to 
diosmetin,  m.  p.  253 — 254°.  These  were  identical 
"With  samples  of  diosmetin  and  triacetyldiosmetin  of 


natural  origin;  the  formulation  of  diosmetin  as 
luteolin  4'-mcthyl  ether  (I)  is  thus  confirmed. 


I/uleolin  3 '-methyl  ether  (anhydrous  and  H20),  m.  p. 
330 — 331°  ( triacetyl  compound,  m.  p.  220 — 221°), 
was  similarly  synthesised  by  the  use  of  benzyl- 
vanillic  acid  (anhydride,  m.  p.  135 — 136°)  instead  of 
the  iso -acid ;  5  :  1 -dihydroxy  A' -benzyloxy-3-methoxy  ■ 
flavone  (+]-H20),  m.  p.  265 — 267°,  and  its  diacetyl 
compound,  m.  p.  195°,  were  isolated  as  intermediate 
products. 

XII.  Anisoylpyruvic  acid,  m.  p.  162-5°  (ethyl  ester, 
m.  p.  54°),  was  obtained  by  the  condensation  of 
p-methoxyacetophenonc  with  ethyl  oxalate  in 
presence  of  sodium  ethoxide.  Interaction  with 
2  :  6-dimethoxyquinol  under  the  influence  of  hydrogen 
chloride  gave  Q-hydroxy-b  :  7  :  i'-trimdhoxyA-carboxy- 
flavylium  chloride,  m.  p.  170— 1S0°  (crude)  (II)  [picrate 


(-f-lH.,0),  dccomp.  224°,  betaine  (  +  liH20),  dccomp. 
182°]."  The  corresponding  5:6:7:  47-tetramcthoxy- 
4-carboxyflavylium  derivatives  [betaine  (-flUT.,0), 
m.  p.  127 — 130°;  picrate  (anhydrous  and  +lH20), 
decomp.  204—205°]  were  obtained  when  antiarol  was 
used  in  the  place  of  dimethoxyquinol  in  a  similar  con¬ 
densation.  Negative  results  were  obtained  on 
attempting  to  oxidise  the  chlorides  or  betaines  to 
scutellarein  derivatives  (cf.  Bulow  and  Wagner,  A., 
1903,  i,  647).  Interaction  of  phosphorus  pcntachloride 
with  the  betaine  appeared  to  yield  the  acid  chloride 
flavylium  chloride,  but  this  did  not  react  normally  with 
ammonia  or  hydrazine. 

Sodio  -  o>  -  hydroxymethylene  -  p  -  methoxyaceto- 
phenone  with  hydroxylamine  hydrochloride  gave 
anieoylacetaldoxime,  m.  p.  120°,  dehydrated  by  acetyl 
chloride  to  5-anisylisooxazole,  m.  p.  63°  (isomerised  by 
alcoholic  sodium  hydroxide  to  the  known  u-cyano-p- 
methoxyacctophenone).  5-Anisylisooxazole  metho- 
sulphate,  m.  p.  142-5°,  was  converted  by  potassium 
cyanide  into  a-methylimino-^-anisoylpropionitrile,  m.  p. 
109°,  hydrolysed  by  dilute  acid  in  the  cold  to  anisoyl- 
pyruvamide,  dccomp.  192°.  (Attempts  to  prepare 
this  amide  from  the  acid  chloride  or  ester,  or  by  the 
interaction  of  ethyl  oxamate  with  p-methoxy aceto¬ 
phenone  failed.) 

A  crude  sample  only  of  i-carbamyl-b  :  6  :  7  :  4 '-tetra- 
mdhoxyflavylium  chloride,  very-  readily  hydrolysed  to 
the  4-carboxy-compound,  could  be  isolated  from  the 
product  from  the  condensation  of  anisoylpyruvamide 
with  antiarol  :  it  was  converted  by  the  Hofmann 
reaction  into  4  -  amino  -  5  :  6  :  7  :  4'  -  tetramelhoxy  - 
flavylium  picrate  (I),  dccomp.  281°  (chloride  not 
analysed).  The  corresponding  base  appears  to  be  the 
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flavone  inline  (II)  for  on  hydrolysis  it  yields 
5:6:7: 4'-tetramcthoxyflavone,  m.  p.  161°  (IIIl, 
0-C8H2(N0o)3 


identical  in  all  respects  with  scutellarein  tetramethyl 
ether  from  natural  scutellarein.  Scutellarein  has 
already  been  synthesised,  but  by  an  ambiguous 
method  (Bargellini,  A.,  1915,  i,  84);  this  is  therefore 
the  first  unambiguous  synthesis  of  the  tetramethyl 
ether. 

In  repeating  the  work  of  Biilow  and  Wagner  (loc.  cit.) 
1 -hydroxy -‘i-carboxyflavylimn  chloride,  orange-red, 
decomp.  250°,  and  its  ethyl  ester,  decomp.  198°,  were 
prepared.  H.  A.  Piggott. 

Cyclic  nitrones.  E.  P.  Kohler  and  C.  R. 
Ad  din  all  (J.  Amer.  Chem.  Soc.,  1930,  52,  1590 — 
1604). — The  purple  anhydride  obtained  by  treatment 
of  a-oximino-yS-dikcto-agS-triphenylbutane  with 
hydrogen  chloride  in  chloroform  solution  (cf.  A.,  1926, 
309)  is  now  considered  to  be  3-keto-2  :  4  :  5 -triphenyl- 

■pyrrolenine  oxide  (I),  cPhlCPh^^0,  m-  P-  175—177°. 
‘i-Keto-4  :  5-diphe7iijl-2-p-chlorophe7iyl-  (II),  m.  p.  201°, 
and  3-keto-5-2)henyl-4-p-chlorophenyl-2-p-bromophenyl- 
pryrrole7ii7\e  oxide,  sinters  at  180°,  are  prepared 
similarly  from  the  corresponding  oximes.  a-Oximmo- 
yS-diketo- afi-diphenyl-b-p-chlorophenylbutaTie  ( + Et20) , 
m.  p.  112°  (decomp.),  is  prepared  by  the  method 
previously  described  (A.,  1924,  i,  998 ;  loc.  cit.)  by  way 
of  p -chloropheruyl  y-7i  itro-  $y-diphenylpropyl  ketone, 
m.  p.  176°,  its  a-fwwno-derivative,  m.  p.  178°, 
n-hydroxy-d-p-chlorobeTizoyl-S  :  i-dipheTiylisooxazolhie, 
m.  p.  165°,  and  5-p-chlorobenzoyl-Z :  4-diphe7iyliso- 
oxazole,  m.  p.  164°. 

Ozonisation  of  I  affords  benzoic  acid  and  benzo- 
nitrile,  whilst  II  yields  benzoic  acid  and  p-chloro- 
benzonitrile.  Treatment  of  I  with  magnesium  phenyl 
bromide  under  carefully  regulated  conditions  gives 
l-hydroxy-2  :  2  :  4  :  o-tetraphenyl-3-pyrrolido7ie  (sodhim 
salt  ;  benzoate  -fC6H6,  m.  p.  225°);  addition  of  the 
Grignard  reagent  across  a  double  linking  occurs. 
This  ketone  is  stable  only  in  the  solid  state  and  when 
heated,  melts  at  184°  to  a  green  liquid,  which  then 
evolves  gas  and  resolidifies  to  a  high-melting  yellow 
solid.  1  -Methoxy  -  2  :  2  :  4  :  5  -  tetrapheTiyl  -  3  -  pyrrol  - 
idone,  m.  p.  about  1S5°  (decomp.),  prepared  from  the 
above  sodium  salt  and  methyl  sulphate,  is  stable. 
Oxidation  of  the  hydroxy-compound  with  chromic 
acid  in  acetic  acid  solution  gives  y-hydroxy-ayy-tri- 
phenyl butane- a(3-dione  (loc.  cit.).  Ozonisation  of  the 
methoxy-compound  affords  benzoic  acid  and  0-methyl- 
benzophenoneoxime,  whilst  chromic  acid  oxidation 
furnishes  a  -N-  methoxy benzamido-$y- diketo  -  aay-lri  - 


phe7iijlpropane,  C0Bz-CPh2-NBz-0Me,  m.  p.  160°. 
Treatment  of  this  with  methyl-alcoholic  sodium  meth- 
oxide  yields  a  mixture  of  benzoylformic  acid  and  a 
substance,  m  p.  165°,  together  with  diphcnyhnethyhm- 
benzarnide,  NBziCPh.,,  in.  p.  115°  (acid  hydrolysis 
products  benzophenone  and  benzamidc),  and  N-77ieth- 
0X7ybe7izdij7he7iylr7ieihyla77iide,  OMe-NBz-CHPh2,  m.  p. 
155 — 160°  (decomp.).  Thermal  decomposition  of  the 
last-named  compound  affords  methyl  alcohol  and 
diphenylmethylenebenzamide.  Oxidation  of  l-meth- 
oxy-2  :  5-diphe7iyl-4-p-chlorophe.nyl-2-p-bromopJienyl-',i- 
pyrrolidone,  m.  p.  about  15S°  (decomp.),  with  chromic 
acid  yields  aL-'td-methoxybcnzamido-$y-diketo--j.-phenijl- 
y-p-chlorophenyl-oi-p-bromophenylpropane,  m.  p.  about 
170°  (decomp.),  degraded  by  methyl-alcoholic  sodium 
methoxidc  to  p-chlorobenzoylformic  acid  (pheTityl - 
hydrazoTie,  m.  p.  188°)  and  'td.-mdhoxybcnz-p-bromodi- 
j)he7iyl7nethyla7nide,  decomp,  about  140°.  The  last- 
named  compound  undergoes  thermal  decomposition  to 
methyl  alcohol  and  p-bromodiphe7iyhnethylenebenz- 
aTnide,  NBzlCPh-C6H4Br,  which  is  hydrolysed  by 
hydrochloric  acid  to  benzamide  and  p-bromobenzo- 
phenone. 

Successive  treatment  of  I  with  dilute  methyl- 
alcoholic  sodium  methoxidc  and  sulphur  dioxide 
yields  \ -hydroxy -2-7netlioxy -2  :  4  :  5-triphe7iyl-3-pyrrnl- 
ido7ie.  m.  p.  163 — 165°  (decomp.)  (methyl  ether,  m.  p. 
175—180°  (dccomp.)].  H.  Burton. 

Piperidine  derivatives.  VIII.  Substituted 
piperidinoalkyl  benzoates.  C.  E.  Bailey  and 
S.  M.  McElvain  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1633 — 1640). — Details  are  given  for  the  isolation  of 
4-methylpyridine  from  coal-tar  bases  and  its  reduction 
by  sodium  and  alcohol  to  4-methylpiperidine.  Reduc¬ 
tion  of  2-benzyl-,  and  2-  and  4-styryl-pyridines  in 
presence  of  alcohol  and  a  nickel  catalyst  at  150 — 
165°/150 — 200  atm.  gives  2-benzyl-,  b.  p.  266-6 — 269°, 
d»  0-9749,  Tig  1-5237,  2-p-phenylethyl-,  b.  p.  137-5- 
138-5°/3  mm.,  d%  0-9483,  1-5207  [hydrochloride, 

m.  p.  156 — 158°  (lit.  155°) ;  be7ise7ics7dpho7i7jl  deriv¬ 
ative,  m.  p.  129 — 130°],  and  4-g-phenylethyl-piper- 
idines,  b.  p.  126— 130°/3  mm.,  0-9713,  ng  1-5293 
(hydrochloride,  m.  p:  171 — 173°;  benzeTiesulphotiyl 
derivative,  m.  p.  130 — 131°),  respectively.  The 
following  beTizoate  hydrochlorides  are  prepared  from  the 
requisite  piperidine  derivative  and  (3-chloroethyl  or 
y-chloropropyl  benzoate  :  \i-4-7Mthylpiperidinodhyl, 
m.  p.  181 — 184°;  yA-Tnethylpiperidinojiropyl,  m.  ]>• 
165 — 168°:  y-2-be7izylpiperidinopropyl,  m.  p.  169—171°: 
$-(2-$- phcnylethylpi per idhio)cthyl ,  an  oil  (free  ester, 
b.  p.  202 — 207°/l  mm.);  y-(2-(i-phe7iylcthylpiperiduio)- 

propyl,  m.  p.  123 — 125°  and  149 — 151°;  (3-(4-[S- 
27he7iylethylj)ij)eridi7io)ethyl,  m.  p.  163 — 165°.  Several 
of  these  hydrochlorides  have  powerful  anaesthetic 
properties.  H.  Burton. 

Catalytic  reduction  of  1-phenyl-  and  1-benzyl- 
4-piperidones.  N.  W.  Bolyard  (J.  Amer.  Cbetn. 
Soc.,  1930,  52,  1030— 1032).— Whilst  the  benzene 
nucleus  is  reduced  when  either  1  -phenyl-  or  I- 
benzyl-3-carbethoxy-4-piperidone.  is  hydrogenated  ni 
presence  of  platinum  oxide-platinum-black  (Tha>er 
and  McElvain,  A.,  1928,  72)  and  l-alkyl-4-piperidones 
are  more  readily  reduced  to  1 -alkyl -4-hydroNj- 
piperidines  (A.,  1929,  577),  l-phe7iyl-4-piper,"one 
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hydrochloride,  m.  p.  145 — 147°  (prepared  by  boiling  the 
3-carbethoxy-derivative  with  20%  hydrochloric  acid), 
yields  on  reduction  and  benzoylation  of  the  product 
l-cyclohexyl-4-piperidyl  benzoate  hydrochloride  (I), 
ra.  p.  250 — 252°,  and  1  -benzyl-i-piperidone  hydro¬ 
chloride,  m.  p.  159 — 161°  (from  the  3-carbcthoxy- 
derivative),  yields  1-benzylA-piperidyl  benzoate  hydro¬ 
chloride  (II),  ni.  p.  198 — 200°.  In  local  anaesthetic 
power  I  exceeds  II,  whilst  I  has  a  lower  subcutaneous 
and  a  higher  intravenous  toxicity  than  II. 

R.  K.  Callow. 

Action  of  chloral  hydrate  and  hydroxylamine 
hydrochloride  on  the  isomeric  phenylenedi- 
amines.  K.  Morsch  (Monatsh.,  1930,  55,  144 — 
150). — Treatment  of  o-phenylenediamine  hydro¬ 
chloride  with  chloral  hydrate  and  hydroxylamine 
hydrochloride  in  sodium  sulphate  solution  gives  a 
40 — 50%  yield  of  2-hydroxyquinoxalinc,  m.  p.  269-5 — 
271°  (lit.  265°). 

[With  W.  Schulze.] — Similar  treatment  of  m-  and 
p-phenylenediamines  affords  SO  and  67%,  respectively, 
of  the  corresponding  di(o.rimiMoaceteOTido)-derivatives. 
When  treated  with  sulphuric  acid  at  50°,  these  furnish 
C(or  4)-oximinoacelamidoisatin  and  5-oximinoacet- 
amidoisatin,  respectively  (cf.  Borsche  and  others.  A., 
1924,  i,  9S6).  H.  Burton. 


Nuclear  homologues  of  hydrogenated  carbazole 
and  pyrazolone  derivatives  of  a-tetralone.  E. 
Ghigi  (Gazzetta,  1930,  60,  194— 199).— Indole  con¬ 
densation  of  a-tetralone  phenylhydrazone  yields 
1 :  2-benzo-3  :  4-dihydrocarbazole,  white  needles, 
m.  p.  160°,  identical  with  Titley’s  1  :  2-indolo-(2  :  3)- 
3 : 4-dihydronaphthalcne,  dark  reddish  plates,  in.  p. 
161°  (A.,  1928,  1241).  The  N -methyl  ether  of  this 
compound,  m.  p.  130°,  is  similarly  obtained  from  the 
(w-phenylmcthylhydrazonc  of  a-tetralone.  The  action 
of  phenylhydrazine  on  ethyl  a-tetralone-P-carboxylatc 
gives  1 -phenyl-3  :  4-tetralin-5-pyrazolone,  which 
yields  1 -phenyl-2 -methyl-3  :  4-tetralin-5-pyrazolone 
"lien  treated  with  methyl  iodide.  The  action  to 
methyl  iodide  on  1  :  2-benzo-3  :  4-dihydipcarbazole  in 
a  sealed  tube  at  120 — 125°  gives  a  base  of  unknown 
constitution,  forming  a  crystalline  picratc.  When 
distilled  in  a  vacuum  or  condensed  by  means  of  10% 
sulphuric  acid,  (3-tetraloncphenylhydrazone  gives  a 
compound,  m.  p.  97 — 98°,  which  forms  a  picratc,  m.  p. 
lyS°  (+!CgH6),  and  has  one  of  the  two  formula! 


%h4-c-ch  q0h.1-c-c„h.1. 

nh~c-ch0>csh-i  NH-c-dn  >ch2- 

T.  H.  PorE. 

Investigations  and  syntheses  in  the  series  of 
hydrogenated  derivatives  of  carbazole.  B.  Cec- 
chetti  and  E.  Ghigi  (Gazzetta,  1930,  60, 185— ISO).— 
In  presence  of  dilute  sulphuric  acid,  1-mcthylci/c/o- 
hexan-2-one-a-naphthylhydrazonc  undergoes  con¬ 
densation  giving  11  -methyl- Aa-1  :  S-benzocarbazolenine 
U)>  m.  p.  135°,  which  forms  a,  pi  crate,  m.  p.  175°,  and 

/v  ,/v\ 

!%/  \  J-GMe-CH2-QH2  I  II  !_C-cH2-gH2 

X  /P — ch.,-ch:  X/\f  c-CHMc-CH, 

w  s  ¥[  ™  ■ 

\-methyl.7  :  8 -bcnzotetrahydrocarbazole  (II),  m.  p.  126°, 
which  also  forms  a  picraie.  Similarly,  the  corre¬ 


sponding  p-naphthylhydrazone  gives  11-methyl-A"- 
6  : 7 -benzocarbazolenine  (IV),  which  forms  a  picraie, 


(Y> 


ch2 

— AA 


(III.)  NH  CHMc 


, - (?Me-0H2-QH, 

,C - OHvCH: 


m.  p.  162 — 163°,  and  \ -methyl -ti  :  1-benzolelrahydro- 
carbazole  (III),  b.  p.  250°  (in  a  vacuum),  which  forms 
a  picraie,  m.  p.  190°.  Under  similar  conditions 
l-methylcycZohexan-3-one-a-naphthylhydrazone  gives 
a  hom-ologue  of  bcnzotetrahydrocarbazole,  m.  p.  148°, 
b.  p.  273 — 274°/20  mm.,  no  second  isomeride  being 
obtainable  in  this  case.  T.  H.  Pope. 


Aldehyde  syntheses  :  comparison  of  the  three 
simplest  five-ring  heterocyclic  compounds.  T. 
Reichstein  (Helv.  Chim.  Acta,  1930, 13,  349 — 356). — 
The  ease  with  which  simple  heterocyclic  compounds 
undergo  the  Gattermann  aldehyde  condensation  is  in 
the  order  pyrrole,  furan,  thiophen.  Under  the 
conditions  used  for  the  furan  derivatives  (this  vol., 
783),  1 -methyl-,  1-butyl-,  and  1  -woamyl-pyrroles 
(A.,  1927,  573)  afford  1 -methyl-,  1-butyl-,  b.  p.  about 
75°/2  mm.  [semicarbazone,  m.  p.  146 — 147-5°  (corr.)J, 
and  l-tsoamyl-pyrrole-2-aldchydes,  b.  p.  about  90°/2 
mm.  [semicarbazone,  m.  p.  155 — 157°  (corr.)],  respec¬ 
tively.  Dry  distillation  of  a  mixture  of  saccharic  acid 
and  furfurylamine  gives  l-furfurylpyrrole,  b.  p.  76 — 
7S°/1  mm.  [p-wie(/tox-y6ew£fi«co20-derivative,  m.  p. 
94—95°  (corr.) ;  p -toluen  eazo  -  derivative ,  an  oil  ( trinitro - 
benzene  compound,  m.  p.  97 — 98°) ;  2 -naphthalencazo- 
derivative,  in.  p.  S7 — 88°  ( trinilrobenzene  compound, 
m.  p.  110 — 111°)],  together  with  l-furfurylpyrrole-2- 
carboxylic  acid,  m.  p.  120 — 122°,  and  1  -furfuryl- 
pyrrole-2-carboxylfurfurylamide,  m.  p.  79 — S0°. 
l-Furfurylpyrrole-2-aldehyde,  b.  p.  about  100°/2  mm. 
[semicarbazone,  m.  p.  174—175°  (corr.)],  and  ethyl 
5-aldehydopyrrole-2-carboxylate,  m.  p.  72-5 — 73-5°  [free 
acid,  m.  p.  about  212 — 215°  (corr. ;  dccomp.)  after 
darkening  about  185°],  are  prepared  from  1-furfuryl- 
pyrrole  and  ethyl  pyrrole-2-carboxylate,  m.  p.  about 
30°  (cf.  Oddo,  A.,  1909,  i,  672),  respectively.  Alde¬ 
hydes  were  not  obtained  from  pyrrole,  2-acet-yl- 
pyrrole,  and  pyrrole-2-carboxylic  acid. 

Thiophen  condenses  with  hj-drogen  cyanide  in 
presence  of  benzene,  aluminium  chloride,  and 
hydrogen  chloride  forming  a  small  amount  of  thio¬ 
phene-aldehyde,  b.  p.  77 — 7S°/12  mm.  [semicarb- 
azone,  m.  p.  227 — 228°  (con-.;  decomp.)];  no 
reaction  occurs  with  hydrogen  chloride  alone  as  the 
condensing  agent.  H.  Burton. 

Isolation  of  an  arsenic  compound  of  pyridine 
and  observations  concerning  the  phase  system 
arsenic  trichloride-pyridine.  W.  B.  Shirey  (J. 
Amcr.  Chem.  Soc.,  1930,  52,  1720). — Arsenic  tri¬ 
chloride  and  an  excess  of  pyridine  give  the  additive 
compound,  AsC13,2C5II5N.  Phase  rule  applications 
to  the  system  arsenic  trichloride-pyridine  are  difficult 
owing  to  the  tendency  for  obtaining  abnormal  time- 
temperature  curves  and  supercooling.  H.  Burton. 

[Preparation  of]  I-tryptophan.  G.  J.  Cox  and 
(Miss)  H.  King  (Organic  Syntheses,  1930,  10,  100 — 
105). 
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Bases  in  the  kerosene  distillate  of  California 
petroleum.  E.  J.  Poth,  W.  A.  Schulze,  W.  A. 
King,  W.  C.  Thompson,  W.  M.  Slagle,  W.  W. 
Floyd,  and  J.  R.  Bailey  (J.  Amer.  Chem.  Soc., 
1930,  52,  1239 — 1250). — -Kerosene  distillates  from 
California  petroleum  (nitrogen  content  0-055%) 
refined  by  the  Edcleanu  process  yield  a  residue 
containing  hydrocarbons  and  nitrogenous  bases.  The 
latter  can  be  extracted  by  dilute  sulphuric  acid,  and  the 
investigation  has  been  carried  out  with  50  litres  of  the 
product  thus  obtained.  A  partial  separation  is  attained 
by  fractional  distillation  under  reduced  pressure,  and 
the  isolation  of  bases  from  the  fraction  of  b.  p.  274 — - 
280°/748  mm.  by  further  treatment  is  now  described. 

2:3:  S-Trimethylquinoline,  m.  p.  55 — 56°,  b,  p. 
2S0°/747  mm.  with  slight  decomposition,  m'g  T582S 
[hydrogen  sulphate,  decomp.  275°;  hydrochloride, 
darkens  230°,  decomp.  260°;  nitrate,  m.  p.  160-5° 
(decomp.) ;  picrate,  decomp.  242 — 245° ;  insoluble 
chloroaurate,  chloroplat inale,  chromate,  ferrocyanide, 
and  complex  salts  with  zinc  chloride  and  mercuric 
chloride],  is  separated  as  the  picrate  from  acetic  acid, 
or  as  the  hydrogen  sulphate  with  60%  sulphuric  acid. 
Its  constitution  is  deduced  from  the  reactions  given 
below  and  is  confirmed  by  its  synthesis  by  the 
Docbncr-von  Miller  reaction  by  the  action  of  hydro¬ 
chloric  acid  on  a  mixture  of  o-toluidinc  and  tiglic 
aldehyde.  It  does  not  form  a  methiodide,  indicating 
substitution  in  positions  3  and  8.  It  condenses  with 
2  mols.  of  formaldehyde  to  give  3  :  8-dimelliyl-2-di- 
methylolmethylqiiinoline,  m.  p.  11T5°,  b.  p.  170 — 
172°/3  mm.  (picrate,  m.  p.  180°),  which  is  oxidised  by 
permanganate  in  acetone  in  presence  of  acetic  acid, 
or  by  50%  nitric  acid,  to  3  : 8-dimelhylquinoline- 
2-carboxylic  acid,  m,  p.  157-5°  (decomp.),  which, 
when  distilled  with  soda-lime,  gives  3  : 8-dimcthyl- 
quinoline,  b.  p.  209°/751  mm.,  cZiJ  1-051,  ?i%  1-6063 
| picrate,  m.  p.  207°  (decomp.);  picrolonate,  m.  p.  199° 
(decomp.);  methiodide,  m.  p.  197°;  oxalate,  in.  p. 
128°].  The  last-named  compound  is  also  obtained  by 
the  Docbncr-von  Miller  synthesis  from  o-toluidine, 
propaldehyde,  and  methylal.  3  : 8-Dimethyl-2- 
hydroxyethylquinoline,  m.  p.  99°  [ picrate ,  m.  p.  162° 
(decomp.)],  is  a  product  of  the  above  permanganate 
oxidation  in  the  absence  of  acetic  acid.  2:3:  8-Tri- 
methylquinoline  condenses  with  benzaldehyde  in 
presence  of  zinc  chloride  to  give  the  dibenzylidene 
compound,  sinters  198°,  decomp.  205°,  which  is 
converted  by  hot  acetic  acid  into  2-styryl-3  :  8-di- 
methylquinolme,  m.  p.  120°.  Oxidation  of  2:3:8- 
trimethylquinoline  with  chromic  acid  yields  2  :  3 -di- 
melhylquinoline-8-carboxylic  acid,  m.  p.  202°,  converted 
by  distillation  with  soda-lime  into  the  known  2  :  3-di- 
methylquinoline. 

Two  other  bases  have  been  separated  from  the 
fraction  examined.  The  base  C16H25N,  b.  p.  278°/ 
746  mm.,  nfl  1-495S,  separates  as  the  picrate,  soluble 
in  benzene  or  alcohol,  with  the  picrate  of  2  :  3  :  8-tri- 
methylquinolinc,  and  forms  a  soluble  sulphate.  The 
base  C12H13N,  m.  p.  43°,  b.  p.  278-9°/748  mm.,  nff 
1-5828,  also  occurs  in  the  soluble  sulphate  fraction. 

R.  K.  Callow. 

Manufacture  of  [therapeutically  active]  basic 
nitro-derivatives  of  9-aminoacridine.  I.  G. 
Farbenind. — See  B.,  1930,  486. 


5  :  5-Substituted  barbituric  acids.  E.  H.  Vol- 
wiler  and  D.  L.  Tabern  (J.  Amer.  Chem.  Soc., 
1930,  52,  1676— 1679).— The  following  disubstituted 
barbituric  acids  are  prepared  from  the  requisite 
malonic  ester  and  carbamide  in  presence  of  sodium 
ethoxide  at  80 — 85°  :  5-ethyl-5-$-methylbutyl-,  m.  p. 
135 — 136°;  5-ethyl-o-a-methylbutyl-,  m.  p.  129 — 130°; 
5-n-amyl-5-allyl-,  m.  p.  97—100° ;  5-n-bulyl-5-$- 

methylbutyl -,  m.  p.  146 — 148°;  o-n-butyl-5-n-ami/l-, 
m.  p.  118 — 120°;  5-n-amyl-o-isoj)ropyl-,  m.  p.  100— 
102°  ;  5-n-amyl-5-isobutyl-,  m.  p.  105 — 107° ;  5-iso- 
bulyl-5-isoamyl-,  m.  p.  146 — 147°;  5-^-melhylbutyl- 
5-allyU,  m.  p.  97 — 99°;  5-n-butyl-5-a.-etliylpropyl-, 
m.  p.  108 — 109°;  5-n-butyl-5-a-methylbutyl-,  m.  p. 
Ill — 112°;  5-n-butyl-5-a-mclhylheptyl-,  and  5-a- 
methylheptyl-5-allyl-,  m.  p.  148—150°.  The  first  two 
of  these  acids  are  the  most  efficient  hypnotics. 
Physical  data  for  26  substituted  malonic  esters  are 
given.  H.  Burton. 

Action  of  benzyl  azide  on  barbituric  acid. 
T.  Curtius  and  W.  Klavehn  (J.  pr.  Chem.,  1930, 
[ii'J,  125,  464 — 465). — A  quantitative  yield  of  5- 
benzylaminobarbituric  acid  (benzyluramil)  is  obtained 
from  benzyl  azide  and  anhydrous  barbituric  acid  at 
165°.  The  azide  decomposes  into  the  radical 
CH,Ph-Ni,  which  then  combines  with  the  acid. 

H.  Burton. 

Microscopical  identification  of  barbituric  acid 
drugs.  G.  DKNiGks  (Bull.  Soc.  Pharm.  Bordeaux, 

1929,  67,  165—173 ;  Chem.  Zentr.,  1929,  ii,  3044).— 
The  barbituric  acid  derivatives  are  precipitated  from 
ammoniacal  solution  with  acid  and  the  form  of  the 
crystals  is  Observed  microscopically. 

A.  A.  Eldridgk. 

Action  of  iodine  and  of  hydrogen  iodide  on 
piperazine.  S.  Otolski  (Rocz.  Chem.,  1930,  10, 
259 — 271). — Piperazine,  when  heated  in  aqueous 
solution  with  iodine,  yields  a  hydriodide,  m.  p.  245°, 
the  same  product  being  obtained  by  treating  with 
hydriodic  acid,  in  the  presence  of  excess  of  which  a 
dihy dr  iodide, t  decomp.  250°,  is  obtained.  NN-D'y 
iodopiperazine  is  produced  by  the  action  of  iodine  in 
alkaline  solution ;  this  derivative  when  added  to 
aqueous  piperazine  is  converted  into  the  above 
hydriodide  and  an  iodate  :  6C4H10No+3I,+3H20= 
5C1H10N2,HI+C4H10N2,HIO3.  R.  Truszkowski. 

Structure  and  rate  of  hydrolysis  of  diketo- 
piperazines.  II.  Hydrolysis  by  alkali.  P-  A. 
Levene,  A.  Rothen,  R.  E.  Steiger,  and  M.  Osaki 
(J.  Biol.  Chem.,  1930,  86,  723— 732).— The  anhydrides 
of  glycyl-d-alanine,  glycyl-Z-asparagine,  glycylT 
phenylglycine,  glycyl-Meucine,  glycyl-Z-tyrosine, 
glycyl-dZ- valine,  and  glycyl-d-isovaline  were  hydro¬ 
lysed  by  alkali  (5  mols.  of  0-5iY-sodium  hydroxide 
at  25°)  at  decreasing  rates  in  the  order  mentioned. 

C.  R.  Haringtox. 

Racemisation.  IX.  Action  of  alkali  on . 
ketopiperazines.  Action  of  hydrochloric  acid  on 
amino-acids,  peptides,  and  diketopiperazines. 
P.  A.  Levene  and  R.  E.  Steiger  (J.  Biol.  Chem., 

1930,  86,  703— 722).— The  anhydrides  of  gLvc.v| 
Z-asparagine,  glycyl-Z-phenylglycine,  glycyl-d-p'1^1.^  ‘ 
alanine,  and  glycyl-Z-tyrosine  were  treated  with  sochm 
hydroxide  (1  mol.  at  0-1 N  concentration  in  57 /o 
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aqueous  pyridine)  for  48  hrs.  at  25° ;  racemisation 
to  the  extent  of  89,  100,  92,  and  10%,  respectively, 
was  produced ;  the  low  figure  in  the  last  case  is 
ascribed  to  the  disturbing  effect  of  the  phenolic  group 
of  tyrosine.  t-Phenylglycine  was  partly  racemised  by 
prolonged  heating  with  20-3%  hydrochloric  acid  at 
100°,  whilst  similar  treatment  had  no  effect  on 
(^phenylalanine.  Hydrolysis  of  various  peptides 
and  diketopiperazines  with  hydrochloric  acid  produced 
partial  racemisation  of  the  aromatic  but  not  of  the 
aliphatic  amino-acids.  Glycyl-l-asparagine  anhydride 
had  [ajf;  -(-46-7°  in  aqueous  pyridine ;  glycyl-l-phenyl- 
glycine  anhydride,  [a]“  —76-9°  in  acetic  acid;  glycyl- 
A-phenylalanine  anhydride,  [a]'g  — •  100-76°  in  acetic 
acid.  C.  R.  Harington. 

Action  of  diazomethane  on  the  pyrimidine 
constituents  of  nucleic  acids.  F.  H.  Case  and 
A;  J.  Hill  (J.  Amer.  Chem.  Soc.,  1930,  52,  1536— 
1542). — Uracil,  4-methyluracil,  and  thymine  are  all 
converted  into  the  corresponding  1  : 3-dimethvl 
derivatives  by  treatment  with  an  ethereal  solution  of 
diazomethane.  Cytosine  affords  only  a  small  amount 
of  6-methylamino-2-hydroxypyrimidine.  When  the 
recovered  (ether-insoluble)  cytosine  is  crystallised 
from  aqueous  acetone  a  new  form  of  cytosine  is 
obtained.  Dehydration  of  this  and  recrystallisation 
gives  the  normal  variety.  No  pyrimidine  derivative 
could  be  isolated  by  hydrolysis  of  the  product  formed 
from  diazomethane  and  yeast-nucleic  acid. 

H.  Burton. 

Pyrimidines.  CXIII.  Improved  method  for 
the  synthesis  of  cytosine  [6-amino-2-hydroxy- 
pyrimidine].  G.  B.  Hilbert  and  T.  B.  Johnson 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1152— 1157).— The 
increased  availability  of  uracil  (Davidson  and 
Baudisch,  A.,  1926,  1154)  has  led  to  the  following 
synthesis  of  cytosine,  more  convenient  than  that 
previously  described  (Wheeler  and  Johnson,  A.,  1903, 
i,  526). 

2 : 6-Dichloropyrimidine  is  prepared  by  a  modific¬ 
ation  of  the  method  of  Gabriel  (A.,  1905,  i,  481)  by 
heating  uracil  with  phosphoryl  chloride  at  110 — 120°. 
This  reacts  with  cold  alcoholic  ammonia  to  give  a 
mixture  of  40%  of  2-chloro-O-aminopyrimidine  (I), 
m.  p.  219 — 220°,  and  60%  of  6-chloro-2-amino- 
Pyrimidine  (II),  decomp.  168°  after  darkening.  The 
latter  compound  is  separated  by  distillation  in  steam 
from  ammoniacal  solution.  The  residue  contains  I 
and  the  cytosine  derived  from  it.  Cytosine  and 
wocytosine,  respectively,  may  be  obtained  from  I  by 
heating  with  water  at  140°  for  2  hrs.,  and  from  II  by 
refluxing  with  water  for  20  hrs.,  but  better  yields  are 
obtained  by  way  of  the  methoxy-derivatives.  6- 
Amno-2-methoxypyrimidine  (III),  m.  p.  174°  (sinters 
at  |C9°),  is  obtained  by  boiling  the  mixture  of  chloro- 
ammopyriinidines  with  methyl-alcoholic  sodium 
fflethoxide,  whilst  2-amino-6-methoxypyrimidinc, 
?-  P;  125 — 126°,  is  obtained  from  the  mother-liquors, 
tot  is  best  prepared  from  II.  Cytosine  is  obtained 
^quantitative  yield  by  evaporating  III  with  hydro- 
~J0ric  acid.  R.  K.  Callow. 

^y^^nidmen.  CXIV.  Rearrangement  of 
““uyl2-ethylthiol-6-tliiocyanopyrimidine-5-carb- 
*ylate  into  its  thiocarbimide  modification. 


F.  B.  Johnson  and  J.  F.  Cm  (J.  Amer.  Chem.  Soc., 
1930,  52,  1 580 — 158-4) . — Ethyl  2-ethylthiol-G-lhio- 

cyanopyr ini idinc- 5-carboxylale  (I),  b.  p.  204 — 205 °/ 
4  min.,  m.  p.  10-1 — 105°,  obtained  from  the  corre¬ 
sponding  6-chloro-derivative  and  potassium  thio¬ 
cyanate  in  alcohol,  is  converted  into  ethyl  2-ethyl - 
thiol-Q-thiocarbimidopyrimidine-5-carboxylale,  m.  p. 
32 — 33°,  when  a  solution  in  benzene  is  heated  at 
190°.  When  heated  with  alcohol  at  150°,  I  is  also 
converted  into  the  thiocarbimide,  which  subsequently 
reacts  with  the  alcohol,  forming  a  mixture  of  ethyl 
2-ethylthiol  -  6  -  ihiourethanopyrimidine  -  5  -  carboxylate, 
m.  p.  119°  (free  acid,  m.  p.  ISO — 181°),  and  ethyl 
G-amino-2-ethylthioljnyrimidine-5-carboxylate,  m.  p. 
101 — 102°.  The  yield  of  this  amino-derivative  is  in¬ 
creased  by  prolonged  heating  at  150°.  Treatment  of 
I  with  thioacetic  acid  affords  ethyl  2-ethylthiol-Q-acetyl- 
dithiourelhanopyrimidine-5 -carboxylate,  m.  p.  142 — 
143°.  Ethyl  2-ethylthiol-Q-thiocarbamido-  and  -0- 
phenylthiocarbamido-pyrimidme-5-carboxylates  have 
m.  p.  165 — 168°  and  134 — 135°,  respectively. 

H.  Burton. 

Acylpyrazoles.  I.  K.  von  Auwers  and  E. 
Cauer  (J.  pr.  Chem.,  1930,  [ii],  126,  146 — 176). — 
In  order  to  study  the  possibility  of  isomeric  inter¬ 
conversion  of  A7-acyl  derivatives  of  5-substituted 
_  _N  N-COR' 

pyrazoles,  |“^>N-COR'  (I)  and  |j  (II), 


various  methods  of  determining  the  constitution  of 
such  derivatives  have  been  investigated.  Application 
of  the  von  Meyer  esterification  rule  to  the  4-bromo- 
derivatives  of  such  pyrazole-3-carboxylic  acids,  type 
II  being  difficult  to  esterify  owing  to  steric  hindrance, 
fails,  since  the  iV-acyl  group  is  eliminated  under 
esterification  conditions  when  a  negative  group  is 
present  in  the  4-position.  Thus  5-methylpyrazole- 

3- carboxvlic  acid  ( methyl  ester,  m.  p.  75—78°)  is 
converted  by  bromine  in  hot  acetic  acid  into  the  same 

4- bromo-derivative  (Rojahn  and  Kuhling,  A.,  1926, 
846)  [1  -acetyl  derivative,  m.  p.  179 — 180°  (decomp.)] 
as  is  obtained  by  similar  bromination  of  its  1 -acetyl 
derivative.  Similarly,  the  eth)7!  ester  [or  its  1 -acetyl 
derivative  (below)]  is  converted  into  its  4-bromo- 
derivative,  m.  p.  105 — 108°  {hydrobromule,  m.  p.  188°), 
the  corresponding  4-c/iZoro-derivative,  m.  p.  103 — 
104°  (free  acid,  m.  p.  257 — 258°),  being  obtained  by 
the  action  of  sulphuryl  chloride  on  the  ester  in  ether. 
Acetylpyruvic  acid  reacts  with  ethyl  hydrazino- 
carboxylate,  acetyl-,  benzoyl-,  and  o-nitrobenzoyl- 
hydrazine  in  aqueous-alcoholic  solution  at  30 — 40° 
to  give,  respectively,  1-carbethoxy- ,  m.  p.  174 — 175°, 
1-acetyl-,  m.  p.  173 — 174°  (also  obtained  by  heating 

5- methylpyrazole-3-carboxylic  acid  with  acetyl 
chloride  or  acetic  anhydride ;  ethyl  ester,  b.  p.  141 — 
143°,  m.  p.  68-5 — 69-5°),  1-benzoyl-,  m.  p.  180°,  and 
1-o-nitrobenzoyl-,  m.  p.  222 — 224°  (also  by  heating  the 
acetyl  derivative  with  o-nitrobenzoyl  chloride ; 
could  not  be  converted  into  its  bromo-derivative  ■. 
heated  above  its  m.  p.  gives,  in  poor  yield,  /V-o-nitro- 
benzoyl-3(5)-methylpyrazole ;  methyl  ester,  m.  p. 
163 — 165°)  -5-meihylpyrazole-3-carboxylic  acid.  All 
these  A-acyl  derivatives  lose  the  acyl  group  fairly 
readily  when  treated  with  dry  hydrogen  chloride 
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in  ether-chloroform  solution.  Methyl  5-methyl- 
pyrazole-3-earboxylate  is  converted  by  heating  with 
acetyl  chloride  or  ethyl  chloroformate  into  its  1  -acetyl-, 
m.  p.  67 — 68°,  and  \-carbethoxy-,  m.  p.  91 — 92°, 
derivatives,  respectively.  Structural  evidence  based 
on  the  formation  of  derivatives  of  the  type  under 
consideration  from  the  corresponding  open-chain 
hydrazoncs  is  also  untrustworthy.  Whilst  free  acetyl- 
pyruvic  acid  condenses  with  aeylhvdrazines  to  yield 
acylpyrazoles  directly,  its  ester  readily  yields  the 
open-chain  hvdrazones,  but  these  cannot  be  cyclised 
to  pyrazole  derivatives.  Thus  are  obtained  the 
carbethoxy-,  m.  p.  94-5 — 95-5°,  acetyl-,  m.  p.  93°, 
benzoyl-,  m.  p.  103 — 164°,  and  o-nitrobenzoyl-,  m.  p. 
198-5 — 199-5°,  hydrazones  of  ethyl  acctvlpyruvate, 
the  condensation  following  the  course 
COMe-CH:C(OH)-CO,R+NH2-NHAc — -> 
COMe-CH.,-C(OH)(COaR)-NH:NHAc — -> 
COMe-CHvC(:N\N  HAc)-C0,>R+H20  and  not 
— >CMe(fN*NHAo)-CH:C(OH)-C02R+H20,  since  the 
same  products  are  obtained  when  ethyl  acetyl- 
pyruvate  is  replaced  by  its  O-methyl  ether, 
COMe-CH;C(O.Me)-CO.,Et.  Whilst  acetvlpyruvic  acid 
reacts  with  scmicarbazide  even  at  low  temperatures 
to  give  only  5-methylpyrazole-3-carboxylic  acid,  its 
ethyl  ester  affords  ethyl  \-carbamido-5-methylpyrazole- 
carboxylate ,  m.  p.  131°  (decomp.).  4-Mcthylpyrazole 

3- carboxylic  acid  (converted  on  heating  into  4-methyl- 
pvrazole,  b.  p.  95°/13  mm.,  d'p  1-0183,  »„  1-48951)  is 
similarly  converted  by  the  action  of  the  appropriate 
acid  chloride  into  its  1  -acetyl,  m.  p.  198 — 199° 
(: methyl  ester,  b.  p.  134°/12  mm.,  m.  p.  98 — 99°,  by 
similar  acetylation  of  the  methyl  ester),  1  -carbethoxy-, 
m.  p.  156 — 157°  (methyl  ester,  b.  p.  177°/13  mm., 
m.  p.  SC — 87°),  and  1  -o-nitrobenzoyl,  m.  p.  225 — 226° 
(methyl  ester,  m.  p.  150-5 — 151-5°),  derivatives,  the 
last-named  being  converted  into  \-o-nitrobenzoyl- 

4- methylpyrazole,  b.  p.  195 — 215°/15  mm.,  m.  p.  107°, 
when  heated  above  its  m.  p.  Methylation  of  methyl 
4-methylpyrazole-3-carboxvlate  with  methyl  iodide 
and  methyl-alcoholic  sodium  methoxide  gives  a 
mixture  of  methyl  1  :  4-dimethylpyrazole-o-carboxylate, 
b.  p.  95712  mm.,  m.  p.  25—26°,  if*  M288,  na  1-49094, 
and  -2-carboxyl ate,  b.  p.  139°/12  mm.,  m.  p.  37 — 38°, 
df  1-1052,  ?!„  1-48291.  Methyl  4  :  5 -dimethylpyrazole- 
2-carboxylate,  m.  p.  140 — 142°  [prepared  by  the  action 
of  bromine  on  an  ethereal  solution  of  the  corresponding 
pvrazoline  ester  (Auwers  and  Cauer,  A.,  1929,  10S0)], 
is  hydrolysed  to  the  free  acid,  m.  p.  276 — 277°,  con¬ 
verted  on  heating  into  4  :  5-dimethylpyrazole  (N-o- 
nitrobenzoyl  derivative,  in.  p.  149 — 150°),  and  by 
methods  similar  to  those  described  above  into  its 
1  -acetyl,  in.  p.  197 — -199°  (methyl  ester,  b.  p.  155 — 
156°/14  mm.,  m.  p.  S2-5 — 83-5°),  and  l-carbethoxy-, 
m.  p.  148-5 — 149-5°  (together  with  a  substance,  m.  p. 
121-5 — 123°;  methyl  ester,  b.  p.  185°/10  mm.,  m.  p. 
84-5 — S6° ;  converted  mainly  into  a  diketopiperazine 
on  heating),  derivatives.  With  o-nitrobenzoyl  chloride 
the  free  acid  gives  only  a  diketopiperazine,  but  its 
methyl  ester  yields  its  \-o-nitrobenzoyl  derivative, 
m.  p.  140-5 — 141-5°.  Attempted  oxidation  of  methyl 
l-benzoyl-4-methylpyrazoline-3-carboxylate  (loc.  cit.) 
and  l-benzoyl-5-phenyl-2-methylpyrazoline,  m.  p.  13S — 
13S-5°,  with  iodine,  nitric  acid,  nitrous  gases,  or 
nitrous  acid  was  unsuccessful  as  a  method  for  pre¬ 


paring  pyrazole  derivatives  of  known  structure, 
whilst  bromine  only  causes  fission  of  the  first-named 
into  benzoic  acid  and  methyl  4-methylpyrazoIe- 
3-carboxylate. 

[With  E.  Wolter.] — o-Nitrobenzoylhydrazine  con¬ 
denses  with  methylacetylacetone  in  alcohol  at  30 — 
40°  to  give  l-o-nitrobenzoyl-2  :  4  :  5-trimethylpyrazole, 
m.  p.  128 — 129°,  but  with  benzovlacetone  it  yields  the 
o-nitrobenzoylhydrazone, 

CH2Bz-CMc:N-NH-CO-C0H4-NO2,  m.  p.  162°,  con¬ 
verted  by  heating  with  acetic  acid,  or,  better,  by  the 
action  of  phosphoryl  chloride,  into  1 -o-nitrobenzoyl- 
5-phenyl-3-methylpyrazole,  m.  p.  157 — 157-5°,  the 
structure  of  which  is  therefore  definitely  of  type  I. 
This  is  isomerised  by  heating  under  reduced  pressure 
and  subsequent  distillation  (b.  p.  220 — 240°)  into 
2-o-nitrobenzoyl-5-phenyl-3-methylpyrazole,  m.  p.  107° 
(type  II),  identical  with  a  specimen  obtained  bv  the 
action  of  o-nitrobenzoyl  chloride  and  pyridine  on  the 
parent  pyrazole  at  0°.  J.  W.  Baker. 

Colour  of  complex  diazoles.  III.  Reduced 
pyrrole-iminazole  compounds.  M.  V.  Betrabet 
and  G.  C.  Chakravarti  (J.  Indian  Chem.  Soc.,  1930, 
7,  191 — 197). — A  description  of  the  preparation  of 
reduced  pyrrole-iminazole  derivatives  similar  to  those 
studied  in  Part  II  (Chakravarti  and  Sen-Gupta,  A., 
1925,  i,  980).  Succinic  acid,  condensed  with  0- 
phenylenediamine  yielded  N- o-aminophenylsuccin - 
amic  acid,  m.  p.  148 — 150°,  the  formation  of"  the 
additive  compound  of  Anderlini  (A.,  1894,  i,  375)  not 
being  confirmed.  This,  when  boiled  in  absolute 
alcoholic  solution,  gave  benziminazole-2-propionic 

acid,  m.  p.  225—226°  (Philips,  A.,  1928,  1381),  which, 
when  heated  to  230°  or  boiled  with  acetic  anhydride, 
gave  1  : 2-ketotrimethylenebenziminazole, 

ch2<ch7-6:n°H4’  m-  p-  172—; 175°-  Hcxahydi'°- 

phthalic  acid,  obtained  in  almost  theoretical  yield  by 
the  hydrogenation  of  phthalic  acid  in  presence  of 
platinum  oxide,  condensed  with  o-phenylenediamine 
to  give  a  mixture  of  benziminazole-2-hcxahydro- 
o-benzoic  acid,  m.  p.  245 — 247°  (softens  at  about  200°), 
and  o-aminoliexuhydrophthalanil,  m.  p.  195 — 196° 
(acetyl  compound,  m.  p.  261 — 263°).  The  former 
when  boiled  with  acetic  anhydride  gave  (T :  2  )• 
hexaliydrobenzoyleiiebenziminazole,  m.  p.  175 — 170  , 
(alcohol  and  a  little  sodium  cthoxide 
decompose  this  to  ethyl  benziminazole-2-hexahydro-o- 
benzoate,  m.  p.  163 — 164°).  3  :  4-Diaminotoluene  and 

hexahyclrophthalic  anhydride  yielded  but  little  N-o- 
aminotolylhcxahydrophthalamic  acid,  m.  p.  264 — 266, 

and  much  o-aminotolylhexahydrophthalamide,  m.  P- 

274 — 276°  (acetyl  compound,  m.  p.  289 — 291°); 
latter  when  heated  to  280°  for  some  time  gave  (T  ■  ~  )' 
hexahydrobenzoylenemethylbenziminazole,  m.  p.  mu-- 
187°.  Similarly,  1  :  2-naphthylenediamine  gave”ff_ 
thiminazole-2-hexahydro-o-benzoic  acid,  m.  p- 
265°,  and  aminonaphtliylhexahydrophthalmiai,  ®- 

241 — 243°  (acetyl  derivative,  m.  p.  217 — 218°),  any  J 

ring  closure  of  the  former,  (1' :  2')-hexahydrobenzoyw 

naphthiminazole,  m.  p.  223 — 224°.  H.  A.  Pic.gott. 

[Two  isomeric  ms-tetraliydro-9 : 9'-diacr\. 
dyls.]  E.  Bergjianr  and  O.  Blum-Bergma>- 
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(Ber.,  1930,  63,  [ii],  757 — 702). — Repetition  of  the 
work  of  Schlenk  and  Bergmann  (A.,  1928,  1031)  gives 
a  tetrahydro-9  :  9'-diacridyl,  m.  p.  260 — 205°  accord¬ 
ing  to  mode  of  heating  (lit.  m.  p.  279°) ;  as  by-product, 
an  ethyl-  or  a  dimethyl-dihydroacridine,  m.  p.  112 — 113°, 
is  described.  The  preparation  of  9  :  9'-diacridyl  from 
lY-methylacridone  is  described  in  detail  (cf.  Decker 
and  Dunant,  A.,  1909,  i,  433).  When  reduced  with 
zinc  and  glacial  acetic  acid  it  gives  a  mixture  of 
Schlenk  and  Bergmann’s  tetrahydro-9  :  9'-diacridyl 
and  unchanged  material ;  the  tetrahydro-9 : 9'- 
diacridyl,  m.  p.  214°,  of  Lehmstedt  (A.,  1929,  1079) 
could  not  be  prepared  by  this  method  or  through 
9-cyanoacridane. 

Addition  of  sodium  to  acridine  in  ether  yields 
primarily  the  colourless  disodium  derivative  of  tetra¬ 
hydro-9  :  9'-diacridyl ;  subsequently  the  9  :  9'  G — C 
linking  becomes  ruptured  with  production  of  coloured 
compounds  containing  the  metal  attached  to  carbon. 

H.  Wren. 

Action  of  benzyl  azide  on  succinic,  fumaric,  and 
acetylenedicarboxylic  esters.  T.  Curtius  and 
and  K.  Raschig  (J.  pr.  Chem.,  1930,  [ii],  125,  466 — 
497). — When  benzyl  azide  is  heated  -with  ethyl 
succinate  at  180°,  the  products  formed  are  diphenyl- 
benzylpyrrodiazole  (A.,  1922,  i,  775),  triphenyl- 
glyoxaline,  and  benzylideriebenzylamine.  These 
arise  through  the  intermediate  radicals  CH2P1)'NI, 
Ph-CHl.and  CPh-N!  (cf.  loc.  cit.).  With  ethyl  fumarate 
at  70°  a  mixture  of  benzylamine,  dibenzyloxamide, 
and  benzylamine  benzyloxamate,  m.  p.  168°  (lit.  158°) 
(sodium,  ammonium,  and  silver  salts),  is  produced. 
When  the  reaction  is  carried  out  at  85°  for  a  short  time 
and  the  resulting  product  is  treated  with  alcoholic 
hydrazine  hydrate,  l-benzyl-4  :  5-dihydro-l  :  2  :  3 -tri- 
azole-4  :  5-dicarboxyhydrazide,  m.  p.  142°  (decomp.) 
[dibenzylidene  derivative,  m.  p.  158°  (decomp.)],  is 
obtained.  This  decomposes  on  attempted  crystallis¬ 
ation  from  hot  water  or  alcohol,  liberates  nitrogen 
when  treated  with  acids,  and  affords  an  impure  azide. 
It  is  formed  from  the  intermediate  ethyl  ester,  which 
results  from  addition  of  the  reactants.  Benzyl  azide 
and  methyl  fumarate  at  85°  give  methyl  1 -benzyl-4: :  5- 
dihydro-l  :  2  :  3-triazole-4  :  5-dicarboxylate,  m.  p.  75° 
(30%  yield),  which  on  treatment  with  concentrated 
aqueous  ammonia  furnishes  a  poor  yield  of  1  -benzyl- 
1:2:  'A-lriazole-4: :  5-dicar  boxylamide,  m.  p.  199°,  and 
a  substance,  darkens  at  270°. 

Ethyl  benzyloxamate  (methyl  ester,  m.  p.  119°) 
reacts  with  aqueous-alcoholic  hydrazine  forming 
btnzyloxamhydrazide,  m.  p.  192°  ( hydrochloride ,  m.  p. 
265°;  benzylidene  derivative,  m.  p.  228°;  iso propyl- 
idene  derivative,  m.  p.  138°),  converted  by  nitrous 
acid  into  benzyloxamazide,  decomp.  SO— 90°.  The 
azide  reacts  with  aniline  and  p-toluidine  in  acetone, 
yielding  benzyloxam-anilide,  m.  p.  173°,  and  -p -toluid- 
l(fe>  m.  p.  168°,  respectively.  When  the  azide  is 
added  gradually  to  boiling  p-toluidine  a  mixture  of  the 
above  p-toluidide  and  a  small  amount  of  p -iolul- 
^zylbiuret,  in.  p.  264°,  is  formed.  Methyl,  m.  p. 
32°,  ethyl,  m.  p.  102°,  and  benzyl  bcnzylallophan ates , 
!?•  P-  131°,  arc  prepared  from  benzyloxamazide  and 
me  appropriate  alcohol,  whilst  decomposition  with 
water  gives  benzvlcarbamide. 

“®uzyl  azide  reacts  readily  with  methyl  or  ethyl 


acetylenedicarboxylate,  furnishing  methyl,  m.  p. 
48 — 49°,  or  ethyl  \-benzyl-l  :  2  :  3-triazole-4  :  5 -dicarb- 
oxylate,  an  oil.  The  corresponding  acid,  m.  p.  183°  with 
elimination  of  carbon  dioxide,  decomposes  to  \-benzyl- 
1:2:  3 -triazole,  b.  p.  180 — 1S3°/15 — 16  mm.,  m.  p. 
61°,  also  formed  from  benzyl  azide  and  acetylene. 
1-Benzyl-l  :  2  :  A-tridzole-4  :  5 -dicarboxyhydrazide  ( di - 
benzylidene  derivative,  m.  p.  230°)  has  m.  p.  175 — 176°. 

4  :  5-Diphenyl-\-benzyl-l  :  2  :  3-triazole,  m.  p.  111°, 
is  obtained  from  benzyl  azide  and  tolane  at  140 — 150° ; 
triazoles  could  not  be  prepared  from  tetramethyl-  or 
tetraphenyl-ethylene.  H.  Burton. 

Action  of  azido-fatty  acid  esters  and  carb- 
amazide  on  acetylenedicarboxylic  esters.  T. 
Curtius  and  W.  Klavehn  (J.  pr.  Chem.,  1930,  [ii], 
125,  498 — 523). — Methyl  azidoacetate  reacts  with 
methyl  acetylenedicarboxylate  at  55 — 60°  (the  tem¬ 
perature  must  be  controlled  or  explosions  occur) 
giving  a  quantitative  yield  of  the  trimethyl  ester,  m.  p. 
108°,  of  4  :  5-dicarboxy-l  :  2  :  3-triazole-l -acetic  acid, 
m.  p.  136°  (decomp.)  (the  m.  p.  rises  on  keeping) 
f triethyl  ester,  an  oil;  4  :  5-dimetliyl  1  -ethyl  ester,  m.  p. 
124°;  triamide,  dccomp.  252°;  trihydrazide,  decomp. 
203°  (tribenzylidene  derivative,  decomp.  265°)].  Ther¬ 
mal  decomposition  of  the  tricarboxylic  acid  at  150° 
affords  1:2: 3-triazole-l-acetic  acid,  m.  p.  209° 
(decomp.).  Methyl  a-  and  (5-azidopropionates  react 
similarly,  forming  the  trimethyl  esters,  m.  p.  63 — 64° 
and  44°,  respectively,  of  4  :  5-dicarboxy-l  :  2  :  3-tri- 
azole-l-tt-propionic  acid  [trihydrazide,  m.  p.  193° 
(decomp.)]  and  4  :  5-dicarboxy-l  :  2  :  3-triazole-l-^-pro- 
pionic  acid,  m.  p.  173°  with  elimination  of  carbon 
dioxide  {trihydrazide,  m.  p.  184°  [ tribenzylidene 
derivative,  m.  p.  243°;  trmopropylidene  derivative, 
m.  p.  234°  (decomp.)];  1  -methyl  ester-4  :  5 -diamide, 
m.  p.  191°,  prepared  by  the  action  of  aqueous  am¬ 
monia  on  the  trimethyl  ester}.  Methyl  azido- 
formate  (obtained  conveniently  from  methyl  chloro- 
formate  and  sodium  azide)  and  methyl  acetylene¬ 
dicarboxylate  react  only  with  difficulty  giving  a  20% 
yield  of  the  trimethyl  ester,  m.  p.  1 17-5°,  of  1:2:3- 
triazole-1  :  4  :  5-tricarboxylic  acid  [triamide,  darkens 
at  286°;  1  :  4(or  5)-dimethyl  ester-5(or  4)- amide,  m.  p. 
173°  (decomp.),  obtained  from  the  trimethyl  ester  and 
alcoholic  ammonia ;  trihydrazide,  decomp,  above  280° 
with  sublimation  ( tribenzylidene  derivative,  decomp. 
258°)]. 

Carbamazide  and  methyl  acetylenedicarboxylate 
react  at  100°  (bath)/14  mm.,  forming  a  small  amount 
of  methyl  1  : 2  : 3-triazole.-4- :  5-dicarboxylate-l-carboxyl- 
amide,  m.  p.  181°  (dccomp.).  When  a  mixture  of 
carbamazide  and  an  excess  of  the  ester  is  heated 
rapidly  to  not  higher  than  115 — 120°  under  atmo¬ 
spheric  pressure,  nitrogen  is  evolved  and  a  small 
amount  of  a  compound,  probably 
(NH,-C0-N:6-C02Me)2  or 

NH2-CO-N<gggJej>N.C0.NH2,  m.  p.  124°  (de¬ 
comp.),  is  produced. 

Treatment  of  the  reaction  product  formed  when 
ethyl  azidoacetate  is  heated  with  ethyl  fumarate  at 
135°,  with  an  exccs’S  of  alcoholic  hydrazine  hydrate 
furnishes  the  hydrazine  salt,  decomp,  above  2S0°  with 
sublimation,  of  the  trihydrazide,  decomp.  232°  with 
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darkening  ( tribenzylidene  derivative,  decomp.  211°), 
of  4  :  5-dicarboxy-4  :  5-dihydrotriazole-l-acetic  acid. 
The  trihydrazido  is  liberated  from  an  aqueous  solution 
of  its  salt  by  carbon  dioxide ;  acetic  and  mineral  acids 
cause  decomposition.  H.  Burton. 

Isomeric  1-nitro-  and  l-amino-phenyl-3  :  5- 
dimethyl-1  :  2  :  4-triazoles  and  their  salts.  F. 
Herni.er  (Monatsh.,  1930,  55,  3 — 13). — A  mixture  of 
o-nitrophenylhydrazine  hydrochloride  (1  mol.)  and 
diacetamide  (2"  mols.)  was  boiled,  the  product  boiled 
with  hydrochloric  acid  and  with  alkali,  Fehling’s 
solution  was  added,  and  the  whole  then  heated  at  100°. 
There  resulted  l-o-nitrophanyl-’i  :  5-dimethyl-l  :  2  :  4- 
triazole  (I),  m.  p.  186 — 189°,  in  4%  yield,  together  with 
a  substance,  C32H3102N13,  m.  p.  232 — 234°  (18% 
yield) ;  I  was  reduced  to  l-o-aminophenyl-3  :  5 -di¬ 
methyl-1  :  2  :  4-triazole,  m.  p.  170°  (hydrochloride). 
m-Nitrophenylhydrazine  hydrochloride  similarly 
afforded  1-m-nitrophenyl-Z  : 5-dimethyl-l :  2  : 4-triazole, 
m  p.  136 — 137°,  in  60%  yield  [ picrate,  m.  p.  184 — 
186°  (decomp.) ;  hydrochloride,  m.  p.  129 — 129-5°, 
loses  hydrochloric  acid  in  a  vacuum ;  chloroplatinate, 
m.  p.  287°  (decomp.)],  reduced  to  1-m -aminophenyl- 
3  :  5-dimethyl-l  :  2  :  4-triazole,  m.  p.  47 — 48°  [hydro¬ 
chloride,  m.  p.  202 — 204°;  picrate,  m.  p.  180 — 182° 
(decomp.);  chloroplatinate,  unmelted  at  360°].  1-p- 

Nitrophenyl-3  :  5-dimethyl-l  :  2  :  4-triazole,  m.  p. 
154—154-5°  (hydrochloride,  m.  p.  176°;  picrate, 
m.  p.  141 — 141-5°;  chloroplatinate,  +2H20,  decomp. 
267°),  reduced  to  l-p-aminophenyl-3  :"5-dimethyl- 
1:2:  4-triazole,  m.  p.  186 — 186-5°  [ hydrochloride ,  m.  p. 
242 — 245° ;  mono-,  m.  p.  177 — 177-5°,  and  di-picrate, 
ra.p.  162 — 164° ;  chloroplatinates:  (CjoH^N^^HjPtCl^ 
decomp.  250° ;  C10H12N4,H2PtCl6, 211^0,  unmelted  at 
360°;  C^qH  12N4,H2PtCl0],  were  similarly  prepared 
from  p-nitrophenylhydrazine  hydrochloride  and  were 
identical  with  the  corresponding  products  from  the 
nitration  of  l-phenyl-3  :  5-dimethyl-l  :  2  :  4-triazole 
(Hernler  and  Matthes,  A.,  1927, 468).  A.  I.  Vogel. 

Rearrangement  of  quinazolones  into  triazole 
derivatives.  6.  Heller  [with  R.  Meoke]  (J.  pr. 
Chem.,  1930,  [ii],  126,  76—80;  cf.  A.,  1928, 1381).— 
3-Benzamido-2-p-chlorophenyl-4-quinazolone,  m.  p. 
297°,  and  3-p-chlorobenzamido-2-phenyl-4-quinazolone, 
m.  p.  212°,  yield,  on  warming  with  dilute  alkali,  the 
same  2  -  phenyl  -  5  -  p  -  chlorophenyl  - 1  -  o  -  carboxyphenyl  - 
1:3:  4-triazole,  m.  p.  205°,  and  in  the  case  of  the 
latter  quinazolone  only,  an  unidentified  substance  of 
m.  p.  297°.  The  hydrazides  from  which,  by  heating 
to  their  m.  p.,  these  quinazolones  are  prepared  (cf. 
loc.  ci it. :  an  improved  mothod  of  preparation  of  the 
hydrazides  is  now  given)  yield  the  same  triazole,  but 
in  poor  yield  and  accompanied  by  other  products. 

H,  A.  PlGGOTT. 

Manufacture  of  organic  nitrogen  compounds. 
Knoll  &  Co.— See  B„  1930,  409. 

Derivatives  of  dihydrotetrazole.  R.  Stoll#:, 
F.  Pollecoff,  and  F.  Henke-Stark  (Ber.,  1930,  63, 
[B],  965—972;  cf.  A.,  1929,  S28;  this  vol.,  620).— 
5-Thio-l-phenyl-4-methvl-4  :  5-dihydrotetrazole  is 
converted  by  cautious  treatment  with  bromine  water 
into  5  -  keto  - 1  -  phenyl  -  4  -  methyl  -4  :  5- dihydrotetrazole, 
m.  p.  72°,  and  by  excess  of  the  reagent  into  ( 1)5-lceto-l- 
bromophenyl-4-methyl-4  :  5-dihydrotetrazole,  m.  p.  103°. 


The  5-keto-l-phenyl  compound  is  also  obtained  from 
the  thio-derivativc  by  oxidation  with  aqueous  per¬ 
manganate  or  hydrogen  peroxide  in  alcohol ;  when 
added  to  hot  hydrogen  peroxide  it  gives  A '-phenyl - 
AT-methylcarbamide  in  small  yield.  5-Keto-l-phenyl- 
4-mcthyl-4  :  5-dihydrotetrazole  does  not  react  with 
magnesium  phenyl  bromide,  hydrazine  hydrate, 
phenylcarbimide,  benzoyl  chloride,  or  phosphoryl 
chloride  ;  with  nitric  acid  it  gives  ( V)5-keto-l-nitro- 
phenyl-4-methyl-4  :  5-dihydrotetrazole,  m.  p.  168°  (5- 
hydroxy-l-phenyltetrazole  and  nitric  and  sulphuric 
acids  afford  5-hydroxy-l-nitrophenyltetrazole,  decomp. 
213°).  5 -Keto- 1- phenyl -4 -  methyl -4  :  5-dihydro- 
tetrazole  is  decomposed  by  boiling  40%  sodium 
hydroxide  with  production  of  methylamine  and  phenyl 
azide. 

Di-l-phenyl-5-tetrazolyl  disulphide  is  transformed 
by  diphenylenediazomethane  into  di-[5-thion-l-phenyl- 
4  :  5-dihydro]-4  :  4‘ -diphenyle nemethyleneditet razole  (I 
or  II,  R=Ph),  m.  p.  162°  (decomp.),  reduced  by  zinc 
dust  and  acetic  acid  to  o-thio-l-phenyl-4-ma-fluorenyl- 
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4  :  5 -dihydrotetrazole,  m.  p.  186°,  which  is  transformed 
by  hydrogen  peroxide  in  alcohol  into  5-keto-\-phenyl- 
4-ms-jluorenyl-4 : 5-dihydrotetrazole,  m.  p.  192°,  and 
id-phenyl-W-ms-fluorenylcarbamide,  m.  p.  about  300°. 

The  silver  compound  of  5-thiol-l-phenyltetrazole 
and  fluorenone  dicliloride  yield  Jluorenyldi-5-thiol-l- 
phenyltetrazole,  m.  p.  159°  (decomp.). 

Di-l-methyi-5-tetrazolyl  disulphide  and  diphenyl¬ 
enediazomethane  yield  di-[5-thio-\-methyl-4 :  5-di- 
hydro]-4  :  4'-diphenylmelhyleneditelrazole  (cf.  I  and  II, 
R=Me),  m.  p.  181°  (decomp.).  Fluorenyldi-5-thiol- 
l-methyltetrazole,  m.  p.  172°,  is  derived  from  fluorenone 
dichloride  and  the  silver  salt  of  5-thiol- 1  -methyl- 
tetrazole.  5-Hydroxymethoxy-\-phenyltetrazole ,  m.  p- 
72°,  is  derived  from  5-hydroxy-l-phenyltetrazolc  and 
formaldehyde.  H.  Wren. 


Action  of  hydrazine  on  m-cyanobenzoic  acid. 
T.  Curtius  and  A.  Hess  (J.  pr.  Chem.,  1930,  [ii], 
125,  40 — 53). — m-Cvanobenzoic  acid  reacts  with 
anhydrous  hydrazine  forming  the  dihydrazine  salt 

(I) ,  m.  p.  203°  (decomp.)  after  shrinking  at  200°,  of 
3  :  6 -diphenyldihydro - 1  :  2  :  4  :  5 - tetrazine -3’  :  3 "-di- 
carboxylic  acid,  amorphous,  not  melted  at  2S5°  (of- 
Miiller  and  Herrdegen,  A.,  1921,  i,  741);  the  acid  is 
isolated  by  decomposing  the  salt  with  benzaldehyde 
whereby  dibenzaldazine  is  also  produced.  Prolonged 
oxidation  of  an  aqueous  solution  of  I  with  air  gives  the 
hydrazine  hydrogen  salt,  not  melted  at  277°,  of  3  :  0-“*! 
phenyl-1  :  2  :  4  :  5-tetrazine-3'  :  3 "-dicarboxylic  M'd 

(II) ,  not  melted  at  285° ;  the  free  acid  is  isolated  when 
a  solution  of  the  salt  in  sulphuric  acid  is  mixed  with 
ice.  Oxidation  of  I  with  nitrous  acid  also  gives  H- 
When  II  is  heated  at  270 — 280°  it  decomposes  into 
»i-cyanobenzoic  acid  and  nitrogen ;  the  pyridine  sa 
of  II  decomposes  at  300 — 310°  into  pyridine  and  tn 
same  products.  Reduction  of  II  with  ammonium 
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sulphide  in  aqueous  suspension  furnishes  the  above 
dihydro-acid,  whilst  hydrolysis  with  75%  sulphuric 
acid  gives  isophthalic  acid,  nitrogen,  ammonia,  and 
hydrazine.  H.  Burton. 


It  is  suggested  that  these  pyrrole  blacks  have  the 
structure 


IQh:qh| 

C0H.R-NH>N!:C  c:  N-NH-C.H.R. 


Chlorophyll  series.  II.  Reduction  and  cata¬ 
lytic  hydrogenation.  J.  B.  Conant  and  F.  B. 
Hyde  (J.  Amer.  Chem.  Soc.,  1930,  52,  1233—1239 ; 
cf.  this  vol.,  225). — Sodium  hyposulphite  in  alkaline 
aqueous  solution  at  80°  reduces  magnesium-free  chloro¬ 
phyll  derivatives  (phamphorbides,  chlorin  e,  and  rhodin 
g)  with  a  change  of  colour.  Porphyrins  and  wochloro- 
phyllin  are  not  affected.  Similar  results  are  obtained 
with  hydrogen  and  palladised  asbestos  in  aqueous 
allvaline  solution  at  23°.  The  amount  of  hydrogen 
absorbed  is  measured  in  a  special  micro-apparatus. 
The  magnesium-free  chlorophyll  compounds  take  up 
approximately  2  mols.  of  hydrogen.  Catalytic  hydro¬ 
genation  of  porphyrins  and  chlorophyll  derivatives 
in  presence  of  platinum  oxide-platinum-black  in 
acetic  acid  leads  to  the  formation  of  leuco-compounds 
with  the  absorption  of  3 — 4  mols.  of  hydrogen.  On 
reoxidation  in  air  the  porphyrins  are  regenerated, 
whilst  the  chlorophyll  compounds  yield  a  mixture 
of  products  containing  some  porphyrins.  Two  por¬ 
phyrins  from  chlorin  e  have  been  isolated  and  their 
absorption  spectra  measured.  It.  K.  Callow. 

Phylloerythrin.  L.  Marchlewski  (Bull.  Soc. 
Chim.  biol.,  1930,  12,  105 — 108). — The  empirical 
formula  of  phylloerythrin  obtained  from  the  analysis 
of  three  purified  specimens  was  C^H^C^N,}  and  corre¬ 
sponds  fairly  closely  with  that  of  phylloporphyrin, 
032H3gO2N4.  The  spectral  properties  suggest  (cf.  A., 
1929,  727)  that  phylloerythrin  is  closely  related  to 
the  protochlorophyll  of  Monteverde  and  Lubimenko 
(A.,  1912,  ii,  800).  P.  W.  Clutterbuck. 


New  method  of  formation  of  pyrrole-blacks, 
land  II.  A.  Quilico  and  M.  Freri  (Atti  It.  Accad. 
Lincei,  1930,  [vi],  11,  296—301,  409— 415).— One  of 
the  most  striking  facts  indicating  the  analogy  between 
phenol  and  pyrrole  is  the  ease  with  which  the  latter 
and  its  homologues,  in  alkaline,  neutral,  or  acid 
solution,  couple  with  diazo-compounds  to  form 
stable,  crystalline  azo-  and  disazo-pyrroles.  If,  howr- 
ever,  the  pyrrole  is  added  to  an  alcoholic  or  a  glacial 
acetic  acid  solution  of  a  diazonium  salt,  kept  cold 
and  in  continuous  agitation,  a  deep  violet-red  color¬ 
ation  appears  at  once  and  is  soon  followed  by  separ¬ 
ation  of  a  black  infusible  powder,  which  is  insoluble 
m  all  solvents  and  has  the  appearance  and  properties 
°f  typical  pyrrole-blacks,  except  that  it  is  almost 
insoluble  in  alkalis.  Such  substances  contain,  not 
only  pyrrole  nuclei,  but  also  aromatic  nuclei  in  the 
iorni  of  diazo-compounds  or  their  reduction  products, 
probably  as  phenvlhydrazones.  If  prepared  from 
balogenated  (sulphonated)  anilines,  the  blacks  con¬ 
tain  considerable  proportions  of  halogen  (sulphur). 
The  compound  obtained  from  sulphanilic  acid  appears 
be  formed  according  to  the  equation  5C4H5N+ 

-so3h-c6h4-no:nh-i-50  — >■  c32h29o9n9s2+4h2o, 

and  that  formed  from  p-bromoaniline"  has  the  formula 
^sH^OisNjgB^  and  results  from  the  interaction  of 
9  mols.  of  pyrrole  and  2  mols.  of  the  diazo-compound. 

3  G 


l_  Nil  Jx 

The  compounds  obtained  from  the  diazo-com¬ 
pounds  of  aniline  and  its  2  : 4-dinitro-,  2-nitro-, 

3- nitro-,  4-nitro-,  4-bromo-,  and  2  :  4-dichloro-deriv- 
atives  and  sulphanilic  acid  are  described. 

T.  H.  Pope. 

Synthesis  of  thiazoles  containing  phenol  and 
pyrocatechol  groups.  II.  G.  M.  Suter  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc.,  1930,  52,  1585 — 
1587). — The  following  thiazoles  have  been  prepared 
from  the  requisite  thioamide  and  bromoacetal,  chloro- 
acetone,  or  4-chloroacctylpyrocatechol  by  the  usual 
method  (A.,  1929,  943)  :  2--p-methoxyphenyl-,  b.  p. 
156 — 158°/6  mm.,  m.  p.  12 — 15°  ( hydrochloride , 
m.  p.  167 — 169°);  2 --p-hydroxy phenyl-,  m.  p.  163 — 
165°  ( hydrochloride  +0-5EtOH,  m.  p.  178 — 180°), 
prepared  by  demethylation  of  the  preceding  com¬ 
pound;  2-p-mcthoxyphenyl-£-methyl-,  m.  p.  57° 
{hydrochloride  -f-0-5EtOH,  m.  p.  130 — 132°); 
2-p-hydroxyphcnyl-i-methyl-,  m.  p.  220 — 221°  ( hydro¬ 
chloride ,  m,  p.  250 — 253°) ;  2-p-methoxyphenyl-£- 
3' :  £' -dihydroxy phenyl-  (+2H20),  m.  p.  154 — 155° 
( hydrochloride ,  m.  p.  206—208°) ;  2 -p-hydroxyphenyl - 

4- 3' :  4' -diliydroxy phenyl-  (+2H20),  m.  p.  212 — 213°; 

2  :  4-di-(3' :  4' -dihydroxyphenyl)-  (+H,0),  m.  p.  207°; 
2-3' :  £' -dihydroxyphenyl-,  m.  p.  181°  (hydrochloride, 
m.  p.  215 — 218°);  2-3'  :  £' -dihydroxyphenyl-£-methyl- 
(, hydrochloride ,  m.  p.  250°) ;  2-3' :  4' -mcthylenedioxy- 
phenyl-,  m.  p.  84—85°  ( hydrochloride ,  m.  p.  216°) ; 
2-3' :  £'-methylenedioxyphenyl-£-methyl-,  m.  p.  94 — 95° 
[hydrochloride  +EtOH) ;  4-3'  :  4' -dihydroxyphenyl- 

2-3' :  £' -methylenedioxyphenyl-  (-)-2H20),  ni.  p.  (an¬ 
hydrous)  185°  (hydrochloride,  m.  p.  212 — 216°). 
Piperonylthioamide  and  3  :  £-dihydroxybenzthioamide 
have  m.  p.  180°  and  153 — 154°,  respectively.  The 
thiazoles  described  possess  definite  analgesic  and 
anaesthetic  properties.  H.  Burton, 


Preparation  and  study  of  some  assimilation 
products  of  Pleurococeus  vulgaris.  J.  G.  van 
der  Sande  (Rec.  trav.  cliim.,  1930,  49,  471 — 478). 
—The  so-called  “  pliycic  acid  ”  isolated  by  Lamy 
(Ann.  chim.  pliys.,  1852,  35,  129)  from  P.  vulgaris 
is  best  extracted  from  the  algae  by  boiling  70% 
alcohol,  filtering  hot,  decolorisation  of  the  filtrate 
with  norit,  concentration  in  a  vacuum  at  60 — 70°, 
and  crystallisation  of  the  solution  at  0°  (yield  9-45  g., 
together  with  73-2  g.  of  crythritol  which  remains  in 
the  alcoholic  mother-liquor,  from  27  kg.  of  the  algae 
which  contain  27%  of  moisture  and  10 — 15%  of 
foreign  material).  The  substance,  m.  p.  136°,  prob¬ 
ably  has  the  composition  C27II51N(OH)4,  is  saturated 
and  optically  inactive,  and  a  study  of  its  chemical 
reactions  shows  that  it  is  not  an  acid,  a  free  base, 
aldehyde,  ketone,  amino-acid,  anhydride,  lactone, 
nitro-,  nitroso-,  or  fsonitroso-derivative,  or  an  ether, 
nor  is  it  a  phytosterol,  a  carbamide,  or  an  anthracene 
derivative,  and  it  docs  not  afford  decomposition 
products  either  of  a  sugar  or  glycerol.  By  heating 
with  acetic  anhydride  and  sodium  acetate  it  is  con- 
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verted  into  an  acetyl  derivative,  C27H51N(OAc)4, 
m.  p.  03-5°,  which,  on  hydrolysis,  yields,  not  the 
original  material,  but  a  nitrogen-free  substance ,  in.  p. 
56 — 57°.  A  trace  of  acetic  acid  is  the  only  recognis¬ 
able  product  when  the  original  substance  is  oxidised 
with  nitric  acid  (d  1-2),  and  long  boiling  with  alcoholic 
potassium  hydroxide  and  subsequent  acidification 
gives  a  small  quantity  of  a  nitrogen-free  substance., 
m.  p.  154°.  It  is  considered  probable  that  the  so- 
called  “  phycic  acid  ”  is  a  cyclic  nitrogen  derivative 
of  the  coniine  type.  J.  W.  Baker. 

Isomeride  of  yohimbine.  R.  Lillic. — See  B., 
1930,  485. 


Compound  of  quinine  with  phenyl  carbonate. 
S.  Ichikawa  and  S.  Fuda  (Bull.  Hyg.  Res.  Inst. 
Japan,  1929,  35,  139—141 ). 

Chemical  Abstracts. 

The  alkaloid  coclaurine  from  Cocculus  lauvi- 
folius,  DC.  H.  Kondo  and  T.  Kondo  (J.  pr.  Chem., 
1930,  [ii],  126,  24—52;  cf.  A.,  1926,  82).— A  reprint, 
in  part,  of  results  previously  published  in  J.  Pharm. 
Soc.  Japan.  This  alkaloid  has  now  been  proved  to 
bo  7  -  hydroxy  -  6  -  mcthoxy  - 1  -  (4'  -  hydroxybenzyl)- 
1:2:3:  4-tetrahydroisoquinoline,  the  ultimate  proof 
resting  on  the  Hofmann  degradation  of  triethyl- 
coclaurine  methomcthylsulphate  (I)  to  a  methine 
base  (II)  which  on  oxidation  yields  p-ethoxybenzoic 
acid  and  an  acid  (probably  III);  this,  when  sub¬ 
jected  to  the  Hofmann  degradation,  gives  4-methoxy- 
3-ethoxy-6-vinylbenzoic  acid,  identified  by  reduction 
to  the  corresponding  ethylbenzoic  acid. 
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Distillation  of  coclaurine  with  zinc  dust  gives 
p-cresol,  ammonia,  methylamine,  an  unidentified 
primary  amine  [ chloroaurate ,  m.  p.  202°  (decomp.), 
chloroplatinate,  m.  p.  205 — 20C°  (decomp.)],  and  a 
hydrocarbon  of  m.  p.  188 — 189°.  Trimelhylcoclaurine 
is  obtained  by  methylating  coclaurine  with  diazo¬ 
methane,  m.  p.  202 — 203°  ( chloroplatinate ,  m.  p.  202°; 
picrate,  m.  p.  16S°),  whilst  methyl  sulphate  and 
alkali  give  tetramethylcoclaurine  metlwmeihylsulphate, 
m.  p.  175°,  which  with  hot  alkali  gives  lelramethyl- 
coclaurimethine,  m.  p.  S6°  ( hydrochloride ,  m.  p.  228-5 — 
229°;  chloroplatinate,  m.  p.  202°).  Further  methyl 
sulphate-alkali  treatment  yields  4:3':  4' -trimethoxy- 
Q'-mnyl-s-diphenylethylene,  in.  p.  79°,  and  trimethyl- 
amine  :  the  former  is  oxidised  to  anisic,  oxalic,  and 
an  unidentified  acid.  Tetramethylcoclaurimethine  is 
oxidised  to  anisic  acid  and  an  amino-acid  which  on 


methylation  and  treatment  with  alkali  gives  tri- 
methylaminc  and  3  :  4-dimcthoxy-G-vinylbenzoic  acid, 
m.  p.  184°,  and  this  with  hydrogen  and  palladium 
yields  3 : 4-dimethoxy-6-ethylbenzoic  acid,  m.  p. 
142 — 143°  (Shinoda,  J.  Pharm.  Soc.  Japan,  1927,  No. 
548,  860).  The  constitution  of  tetramethylcoclauri¬ 
methine  was  confirmed  by  synthesis  from  homo- 
veratrylamine,  which  was  converted  into  p-methoxij- 
plienylacetohomoveratrylamide,  m.  p.  123-5°;  this 
with  phosphorus  oxychloride  yields  l-(4' -methoxy- 
benzyl)- 6  :  7 -dimethoxy-3  :  i-dihydroisoquinolme,  ob¬ 
tained  as  an  oil  ( hydrochloride ,  m.  p.  190 — 191°; 
picrate,  m.  p.  177° ;  metliiodide,  m.  p.  224°).  Hydro¬ 
gen,  in  presence  of  palladium,  reduces  this  to  6:7- 
dimelhoxy  - 1  -  (4'  -  melhoxybenzyl)  - 1  :  2  :  3  :  i-ielrahydro- 
isoquinoline  ( hydrochloride ,  m.  p.  1S2°),  the  meiho- 
methylsulphale  of  which,  in.  p.  175°  [ methochloro - 
aurale,  m.  p.  174°  (decomp.)],  on  treatment  with 
alkali  gives  tetramethylcoclaurimethine. 

With  ethyl  bromide  and  alkali  coclaurine  yields 
triethylcodaurine,  an  oil  [hydrochloride,  m.  p.  162°; 
chloroplatinate,  m.  p.  130 — 131°;  methochloroplatinate, 
m.  p.  175°] :  the  metlwmeihylsulphate,  m.  p.  122°, 
yields  with  alkali  methyllriethylcoclaurimethine,  an  oil 
which  on  oxidation  yields  p-ethoxy benzoic  acid,  a 
little  p-ethoxybenzaldehyde,  and  the  acid  (III) ;  this 
with  methyl  sulphate  and  alkali  yields  i-methoxy- 
3-ethoxy-G-vinylbenzoic  acid,  m.  p.  165°,  reduced  by 
palladium  and  hydrogen  to  4~metlwxy-3-ethoxy-G- 
ethylbenzoic  acid,  m.  p.  137-5—138-5°,  identical  with 
the  synthetic  product.  The  relative  positions  of  the 
hydroxyl  and  methoxyl  groups  in  the  alkaloid  mole¬ 
cule  are  thus  established.  The  4-mcthoxy-3-ethoxy- 
6-ethylbenzoic  acid  was  synthesised  as  follows : 
guaiacol  ethyl  ether,  condensed  with  acetyl  chloride 
by  the  Friedel-Crafts  reaction,  yields  a  product, 
b.  p.  138 — 144°/4  mm.,  m.  p.  79°,  which  is  oxidised 
to  5-methoxy-4-ethoxybcnzoic  acid  and  is  therefore 
ft-methoxy-4-ethoxy acetophenone.  This,  reduced  by 
Clemmensen’s  method,  gives  G-methoxy-d-ethoxy-i- 
ethylbenzene,  b.  p.  95°/5  mm.,  and  further  condens¬ 
ation  with  acetyl  chloride  yields  d-methoxy-3-ethoxy- 
G-ethylacetophenone,  m.  p.  50°,  oxidised  by  hypo- 
iodite  to  4-mcthoxy-3-ethoxy.6-ethylbenzoic  acid. 

H.  A.  Piooott. 

Action  of  nitrous  acid  on  morphine  and  its 
derivatives.  E.  Speyer  and  L.  Walther  (Ber., 
1930,  63,  [B],  852 — 855). — Cyclic  amines  with  a 
tertiary  nitrogen  atom  can  be  converted  into  second¬ 
ary  amines  by  nitrous  acid ;  the  yields  are  approxim¬ 
ately  the  same  as  those  obtained  by  the  cyanogen 
bromide  method. 

Diacetylmorphine  dissolved  in  an  excess  of  aqueous 
sodium  nitrite  is  . converted  by  sulphuric  acid  at  70— 
85°  into  nitrosonordiace.tylmorpliine,  m.  p.  202 — 203°, 
converted  by  2 vV- sodium  hydroxide  into  nitroso- 
normorphine,  decomp.  267°,  from  which  norraor- 
phine,  m.  p.  263 — 264°  (cf.  von  Braun,  A.,  1914,  i, 
1138),  is  obtained  by  means  of  alcoholic  hydrochloric 
acid.  Similarly,  codeine  affords  successively  « 'iros°' 
norcodeine,  m.  p.  246°,  and  norcodeine,  m.  p-  ■ 
whilst  nitrosonordi  hydrocodeine  and  nitrosohydroxy- 
nordihydrocodeinone,  m.  p.  259°  (cf.  Speyer  and 
Sarre,  A.,  1924,  i,  1230),  are  derived  from  dihydro¬ 
codeine  and  hydroxydihydrocodeinone,  respectively- 
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In  presence  of  acotic  instead  of  sulphuric  acid,  codein- 
one  yields  nilrosonorcodeinona,  m.  p.  241 — 242°. 

H.  Wren. 

Further  degradative  experiments  in  the  mor¬ 
phine  group.  It.  S.  Cahn  (J.C.S.,  1930,  702 — 
705;  cf.  A.,  1926,  1264). — The  quaternary  base  from 
dihydrothebainemethine  methiodide  gave,  when  boiled 
in  isoamyl  alcohol,  dihydrothebainemethine  (50%) 
and  Q-methoxy-13-vinyltelrahydromorphcnol  methyl 
ether  (30%  of  theory'),  m.  p.  120 — 121°  ;  the  latter, 
on  hydrolysis  with  aqucous-alcoholic  hydrochloric 
acid,  gave  6-keto-13-vinylhexamorphenol  methyl  ether , 
m.  p.  149°,  reduced  by  hydrogen  and  palladised 
charcoal  to  the  octaliydro-ether,  m.  p.  113°  ( semi - 
carbazone,  m.  p.  191°  with  previous  sintering),  which 
ras  further  reduced  by  aluminium  amalgam  to  the 
known  6-keto-13-ethyloctahydromorphol  3-methyl 
ether  and  uncrystallisable  products. 

H.  A.  PlGGOTT. 

Decomposition  of  alkaloids  in  aqueous  solution. 
HI.  Berberine.  R.  Dietzel  and  K.  Sollner 
(Arch.  Pharm.,  1930,  268,  223— 242).— Berberine 
chloride  in  0-1%  aqueous,  solution  is  not  decomposed 
by  prolonged  heating  at  100°,  alone  or  in  presence  of 
dilute  acid  or  alkali,  or  in  a  stream  or  air.  It  is  con¬ 
verted  to  the  extent  of  5%  by  8  hrs.’  heating  of 
the  solution  ,  at  150°  into  berberubin.  Alcoholic 
solutions  of  berberinal  (cf.  Tinkler,  J.C.S.,  1911,  99, 
.1340)  do  not  obey  Beer’s  law.  The  absorption  curves 
indicate  that  they  contain  the  amino-aldehyde 
modification  in  equilibrium  with  a  little  of  the 
carbinol.  When  a  solution  of  berberine  hydroxide 
obtained  from  the  sulphate  and  barium  hydroxide 
is  evaporated  at  the  ordinary  temperature,  the 
blackish-brown  ammonium  base  is  obtained.  It  is 
readily  soluble  in  water  and  its  absorption  spectrum 
in  methyl  alcohol  is  nearly  identical  with  that  of 
berberine  chloride  in  water.  H.  E.  F.  Notton. 


and  self-coupling  was  readily  observed;  mild  oxid¬ 
ation  in  acid  solution  gave  a  reddish-brown,  sparingly 
soluble  substance,  apparently  of  indigoid  or  indi- 
rubinoid  nature.  5  :  7  -Dinitroisatin  was  also  obtained 
in  almost  quantitative  yield  by  direct  nitration  of 
isatin,  and  was  oxidised  by  boiling  nitric  acid  to 
picric  acid. 

As  strychol  is  not  2  :  4-dihydroxypyridine  (cf.  loc. 
cit.)  dinitrostrycholcarboxylic  acid  must  be  either 
6:8-  dinitro-2  :  3-dihydroxyquinoline  -  4  -  carboxylic 
acid  or  6  :  8-dinitro-3  :  4-dihydroxyquinoline-2-carb- 
oxylic  acid,  but  most  probably  the  former.  The 
3-hydroxyl  group  in  the 
acid  is  now  regarded  t 


C,H7 


CII  QH  marking  the  position  of 

q  the  b-N  of  strychnine, 

/  \qH,  I°r  which  the  annexed 

q  formula  is  suggested. 

\qjj/  vqjj  Attempts  to  prepare 
60  CH  CH  dinitrodiincthylstryehol 
\  /  \  /  2  were  fruitless,  but  dmitro- 

qjj  o  O -methylslrychol,  m.  p. 

2  195 — 196°,  was  obtained 

quantitatively.  It  gave  with  hydrazine  hydrate, 
dinitrohydrazinodeoxystrychol,  m.  p.  253°  (decomp.), 
[acetyl  derivative,  m.  p.  311 — 313°  (decomp.);  iso- 
jmopylidene  derivative,  m.  p.  279 — 281°  (decomp.)], 
and  a  basic  substance,  in.  p.  202 — 204°.  Dinitro- 
strychol  was  regenerated  by  oxidation  of  the  hydr¬ 
azine  with  ferric  chloride  or  permanganate  in  very 
dilute  acid  solution. 

6  :  8-Dinitrohydrocarbostyril,  m.  p.  175°  (cf.  van 
Dorp,  A.,  1905,  i,  81)  was  obtained  by  nitration  of 
hydrocarbostyril.  It  was  unchanged  by  boiling 
nitric  acid  or  by  bromine  in  hot  acetic  acid.  An 
alkaline  aqueous  solution  lost  ammonia  on  boiling, 
presumably  with  formation  of  the  dinitrohydroxy- 
phenylpropionic  acid.  H.  A.  Piggott. 


Strychnine  and  brucine.  X.  Degradation  of 
dinitrostrycholcarboxylic  acid  :  its  recognition 
as  a  derivative  of  quinoline  and  consequent 
modifications  of  the  constitutional  formulae  for 
the  Strychnos  bases  proposed  in  VII.  K.  N. 
jIenox,  (the  late)  W.  H.  Perkin,  jun.,  and  R. 
Robinson  (J.C.S.,  1930,  830—843 ;  cf.  this  vol.,  625). 
—During  the  preparation  of  dinitrostrycholcarboxylic 
aeid  by  oxidation  of  strychnine  with  nitric  acid  a 
small  quantity  of  3 : 5-dinitrobenzoic  acid  was 
isolated.  Dinitrostrycholcarboxylic  acid  with  alcohol 
and  sulphuric  acid  gave  ethyl  dmitro-O-elhylslrychol- 
wrboxijlate,  m.  p.  Ill — 112°,  converted  by  hydrazine 
hydrate  into  dinilro-O-ethylstrycholcarbohydrazide, 
?•  P-  213 — 219°  (decomp.).  Further  application  of 
me  Curtius  reaction  gave  the  azide  (not  analysed), 
®-  p.  110°  (decomp.),  and  finally  dinilroslrychyl- 
Whane,'  m,  p.  199 — 200°.  Unlike  dinitrostrychol- 
®rboxylio  acid,  this  was  degraded  by  nitric  acid  to 
C  acic*  ’  ,further>  vvhen  heated  with  sulphuric  acid 
then  oxidised  with  aqueous  permanganate,  5  :  7- 
!  f'troisalin,  m.  p.  209—210°,  was  formed.  Addition 
j  f  ammonia  to  the  hydrolysed  solution  of  the  urethane 
j  rel lore  oxidation  precipitated  an  orange  base,  soluble 
|  ■  a°1(l  to  a  yellow  solution  ;  it  was  capable  of  di- 

i  a&otisation,  and  would  also  couple  with  diazo-salts. 


Sinomenine  and  disinomenine.  XV.  Re¬ 
duction  of  bromosinomenine  with  nascent 
hydrogen.  K.  Goto  and  R.  Inaba  (Bull.  Chem. 
Soc.  Japan,  1930,  5,  93 — 98). — Reduction  of  bromo¬ 
sinomenine  with  sodium  amalgam  in  2%  sodium 
hydroxide  solution  gives  1  :  1' -dibromobis-8  :  S'-di- 
methoxydihydrosinomenine,  m.  p.  227°,  [a]1,]  +19-02° 
in  alcohol  [oxime,  m.  p.  237°  (decomp.) ;  methiodide, 
m.  p.  253 — 255°].  Similar  reduction  of  bromodi- 
hydrosinomenine  affords  1 -bromodemethoxy dihydro- 
sinomenine,  m.  p.  119°,  [a]1,]  +57-57°  in  alcohol  [oxime, 
m.  p.  263°  (decomp.) ;  methiodide,  decomp.  127° 
(sinters  119°)].  Reduction  of  bromosinomenine 
hydrobromide  by  Clemmensen’s  method  converts  it 
into  1-bromodemelhoxydeoxydihydrosinomenine,  m.  p. 
127°,  [a]1/]  +40-44°  in  alcohol  ( methiodide ,  m.  p.  253 — 
255°),  whilst  reduction  of  bromosinomenine  with  zinc 
and  4%  hydrochloric  acid  gives  bromodihydrosino- 
menine,  m.  p.  236°.  In  each  case  reduction  proceeds 
in  the  same  manner  as  that  previously  observed  in 
the  case  of  the  corresponding  unbrominated  deriv¬ 
atives  (Goto  and  Sudzuki,  this  vol.,  230)  and  the 
products  here  described  are  all  identical  with  those 
obtained  by  direct  bromination  of  the  corresponding 
unbrominated  reduction  products.  Bromo-[-tetra- 
hydrodeoxy codeine,  m.  p.  127°,  [a]1,]  -39-52°  in  alcohol 


796 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


(obtained  by  the  action  of  bromine  in  acetic  acid  on 
fi-tetrahydrodeoxy codeine),  is  completely  racemised  by 
1  -bromodemethoxydeoxydihydrosinomenine  (above), 
giving  a  (//-product,  sinters  119°,  decomp.  122°.  This 
observation  further  supports  the  view  (loc.  cit.)  that 
deraethoxydeoxydihydrosinomenine  is  the  optical 
antipode  of  p-tetrahydrodcoxycodeinc. 

J.  W.  Baker. 

Microchemical  reactions  of  veratrine.  M. 
Waowaar  (Pharrn.  Weekblad,  1930, 67, 393—394).— 
A  resume  of  the  literature.  Picric  acid  and  potassium 
dichromate  both  give  precipitates  with  5  mg.  at  a 
dilution  of  1  :  200.  S.  I.  Levy. 

Fritzsche's  reagent  [for  alkaloids].  H.  M.  de 
Lissner  (Rev.  Cent.  Est.  Farm.  Bioquim.,  1929,  18, 
348—352;  Chem.  Zentr.,  1929,  ii,  3241).— Dinitro- 
anthraquinone  is  unsuitable  and  untrustworthy  as  a 
general  precipitant  for  alkaloids. 

A.  A.  Eldridge. 

Trypanocidal  action  and  chemical  constitution. 
IX.  Aromatic  acids  containing  an  amide  group. 
G.  A.  C.  Gough  and  H.  King  (J.C.S.,  1930,  669— 
694). — Benzamide-p-arsinic  acid  is  found  to  be  more 
active  against  T.  equiperdum  than  p-aminophenyl- 
arsinic  acid  (atoxyl),  and,  in  general,  trypanocidically 
inactive  carboxylic  and  sulphonic  acids  become  active 
when  converted  to  amides.  Benzamide-p-arsinous 
acid,  although  much  more  toxic,  is  not  proportionally 
effective.  Its  condensation  product  with  a-thiol- 
acetic  acid  [NH2*COiCeH4’As(S,CH2*C02H)2]  is  readily 
hydrolysed,  and”  even  in  neutral  solution  free  a-thiol- 
acetic  acid  can  be  detected.  It  is  more  readily 
tolerated  and  correspondingly  more  effective  than  the 
arsinous  acid.  The  suggestion  is  made,  therefore,  that 
the  “  active  ”  arsinic  acids  are  reduced,  probably  by 
thiol  compounds  present  in  living  tissues,  to  arsinous 
acids  followed  by  combination  to  thioarsinates  which 
are  sufficiently  non-toxic  to  be  tolerated  by  the 
organism,  yet  slowly  hydrolyse  and  maintain  a 
minute  concentration  of  highly  toxic  arsinous  acids 
(cf.  A.,  1928,  1231). 

l-i»)ii«o-3  :  6-disulpho -  S - naphthol - 7 -azobenzene - 4'- 
arsinic  acid  (+2’5H20)  was  prepared  by  coupling 
diazotised  p-aminophenylarsinic  acid  with  H-acid. 
Monosodium  salts  (apparently  sodium  sulphonates)  of 
the  following  acids  are  described.  l-Benzamido-3  :  6- 
disulphonaphthalerie -4'  -arsinous  acid  (+H20)  was 
obtained  by  the  action  of  benzoyl  chloride-p-dichloro- 
arsine  on  Freund’s  acid  in  presence  of  alkali.  On 
oxidation  it  gave  \-benzamido-3  :  G-disulphonaphthal- 
ene-i’ -arsinic  acid  (+3H20).  H-acid  in  the  place  of 
Freund’s  acid  gave  l-benzamido-3 :  G-disulpho-8- 
naphthol-4' -arsinous  (+SH20)  and  -arsinic  (+10H2O) 
acids,  whilst  with  l-«i-aminobenzamido-H-acid, 
1  -benzamido-m-benzamido-3  :  6-disulpho-8-naphthol-4"- 
arsinous  (+8H20)  and  -arsinic  (+14H,0)  acids 
resulted.  The  first  was  active,  although  less  so  than 
the  corresponding  stibinic  acid  (cf.  Dunning  and 
Macht,  A.,  1928,  444) ;  the  remainder  were  inactive. 

Benzamide-p-arsenious  oxide,  prepared  from 
ammonia  and  benzoyl  chloride-p-dichloroarsine,  when 
boiled  with  aqueous  a-thiolacetie  acid  gave  di(carboxy- 
methyl)  benzamide-p-thioarsinite,  m.  p.  168 — 169°, 
readily  hydrolysed  by  sodium  hydrogen  carbonate 


and  partly  also  by  water.  The  arsenious  oxide  was 
readily  oxidised  to  benzamide-p-arsinic  acid.  With 
aqueous  dimethylamine,  benzoyl  chloride-p-dichloro- 
arsinc  reacted  to  give  bcnzdimethylamide-p-dichloro- 
arsine,  m.  p.  192°,  oxidised  in  alkaline  solution  to 
benzdimethylamide-p-arsinic  acid,  m.  p.  216 — 218°. 
Benzethylamide-p-arsinous  acid  was  obtained  by 
hydrolysis  of  the  product  from  benzoyl  chloride- 
p-dichloroarsine  and  ethylamine,  and  on  oxidation 
yielded  the  p -arsinic  acid.  The  following  were 
prepared  by  appropriate  applications  of  the  above 
methods  :  Benzmethylamide-p -arsinous  and  -arsinic 
acids-,  benzdiethylamide-p-dichloroarsine,  m.  p.  185— 
186°,  -p-arsinic  acid,  m.  p.  193 — 195°;  benz-n-propyl- 
amide-p-arsenious  oxide  and  the  -p-arsinic  acid ;  benz- 
\soamylamide-p-arsenious  oxide  and  -arsinic  acid ; 
benzpiperidide-p-dichlor  oar sine,  m.  p.  166 — 167°, 
and  -p -arsinic  acid,  m.  p.  230°;  benz-$-hydroxyethyl 
amide-p-arsenious  oxide,  and  -p -arsinic  acid,  m.  p.  180’ 
(decomp.).  By  the  use  of  hippuryl  chloride-p-dichloro¬ 
arsine,  obtained  in  an  impure  condition  by  the  action 
of  phosphorus  pentachloride  on  benzoylglycine-p- 
arsenious  oxide  suspended  in  acetyl  chloride,  the 
following  were  obtained  ;  benzoylglycine-cthylamidep- 
arsinic  acid,  m.  p.  270°  (decomp.) ;  benzoylglycine-n- 
propylamide-p-arsenious  oxide.  (3-Diethylamino- 
ethanol  and  benzoyl  chloride-p-dichloroarsine  con¬ 
densed  to  a  product  which,  after  hydrolysis,  could  not 
be  crystallised ;  it  was  therefore  oxidised  to  fi-diethyl- 
aminoethyl  benzoate-p-arsinic  acid,  m.  p.  180’ 
(decomp.). 

m-Aminobcnzoic  acid  was  submitted  to  the  Bart 
reaction,  and  the  product  reduced  without  isolation  to 
m-benzarsinous  acid  (purified  through  benzoyl  chloride- 
m-dichloroarsine,  m.  p.  54 — 55®).  This  reacted 
readily  with  aqueous  hydrochloric  acid  to  form 
benzoic  acid-m-dichlor oar sine.  From  benzoyl  chloride- 
m-dichloroarsine  were  prepared ;  benzamide-m- 
arsenious  oxide,  benzamide-ra-dichloroarsine,  m.  p.  76— 
80°,  and  benzamide-ra-arsinic  acid,  m.  p.  above  300°; 
“  benzmcthylamide-m-arsenious  acid,"  and  -arsinic 
acid,  m.  p.  238°  (decomp.)  ;  and  benzisoamylamide-m- 
arsinic  acid. 

Salicylic  acid-5-arsinous  acid  was  prepared  by 
reduction  of  the  corresponding  arsinic  acid  (prepar¬ 
ation  from  5-nitrosalicylic  acid,  and  an  improved 
method  for  the  latter  described).  Salicylic  acid- 
5-dichloroarsine  resulted  when  the  arsinic  acid  was 
reduced  in  the  presence  of  concentrated  hydrochloric 
acid.  Methyl  salicylate-5-arsinic  acid,  m.  p.  208 
(decomp.),  readily  reacted  with  hydrogen  chloride  to 
give  methyl  salicylateS-dichlor  oar  sine,  m.  p.  168°;  the 
latter  could  also  be  obtained  from  salicylic  acid- 
5-arsinous  acid  or  salicylic  acid-5-dichloroarsine  any 
methyl-alcoholic  hydrochloric  acid,  and  by  hydrolyto 
oxidation  was  readily  reconverted  into  methyl  salicyi- 
ate-5-arsinic  acid.  Salicylamide-ti-arsinic  acid  'ras 
prepared  from  the  methyl  ester  and  ammonia. 

MoPhthalie  acid-4-arsinic  acid  (improved  prepar¬ 
ation  from  ?n-xylyl-4-arsinic  acid,  and  preparation  o 
the  latter  from  ?n-4-xylidine  described),  when  treat- 
in  succession  with  thionyl  chloride,  ammonia,  an 
hydrogen  peroxide  gave  isophthalamic  acid-&-ars,n* 
acid  (anhydrous  and  +1H20).  Phosphorus  pen  ' 
chloride  (5-5  mols.)  followed  by  ammonia  gave  3:4- 
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chlorobenzamide,  4-chloroisophthalimide,  in.  p.  223— 
226°,  and,  on  oxidising  the  mother-liquors,  iso- 
phthalamic  acid-6-arsinic  acid.  With  6-5  mols.  of 
the  pentachloride  the  last-named  product  could  not 
be  traced.  Methyl-alcoholic  hydrogen  chloride 
reduced  the  acid,  and  methyl  isophthalnteA-arsinous 
acid  resulted,  readily  reoxidised  to  the  A-arsinic  acid 
.  (plates),  in.  p.  185°  (needles),  m.  p.  197°  (deeomp. 
with  formation  of  a  solid  anhydride  in  each  case). 
When  this  esterification  was  carried  out  at  — 5° 
instead  of  at  the  b.  p.,  and  with  synthetic  methyl 
alcohol  in  the  place  of  purified  wood  spirit,  methyl 
mphthalateA-arsine  tetrachloride,  m.  p.  110 — 115° 
(decomp.),  was  formed,  free  from  tcrvalcnt  arsenic 
compounds.  It  gave  with  sodium  hydrogen  carbonate 
at  0°  methyl  i.sophthalate-4-arsinie  acid.  This  acid 
fielded  with  ammonia  on  long  keeping  isophthalamic 
acid-6-arsinic  acid  (acid  ammonium  salt). 

Benzenesulphonyl  chloride-p-dicldor  oar  sine  (from 
p-sulphophenylarsinic  acid  and  phosphorus  penta¬ 
chloride)  was  hydrolysed  by  water  to  benzenesulphonyl 
diloride-p-arsenious  oxide  and  p -sulphoplienyl- 
arsinous  acid.  With  ammonia  it  gave  benzenesul- 
phommide-p-arsenious  oxide,  readily  converted  by 
hydrochloric  acid  into  the  p -dichloroarsine,  m.  p.  176 — 
178°,  and  by  hydrogen  peroxide  into  benzenesulphon- 
amide-p-arsinic  acid.  H.  A.  Piggott. 

t  Aromatic  stibinic  acids  containing  phenyl 
?  md  quinolyl  radicals.  G.  T.  Morgan  and  J.  W. 
f  Cook  (J.C.S.,  1930,  737 — 745). — m-Aminophenyl- 
:  stibinic  acid  hydrochloride  gave  with  potassium 
t  cyanate  in  aqueous  sodium  acetate  and  acetic  acid 
R-carbamidophenylstibinic  acid  (+H20)  [purified 
through  the  stibinic  chloride;  sodium  salt],  with 
chloroacetamide  it  yielded  N -phenylglycineamide-rw- 
dibinic  acid  (+-JH20)  [sodium  salt],  and  with  chloro- 
a«tomethylamidc  the  corresponding  methylamide 
Mum  salt).  p-Acetamidophenylstibinous  chloride 
hydrochloride,  boiled  with  much  0-005xV-sodium 
hydroxide,  gave  antimony  oxide  and  pp'-diacetamido- 
■  d'phenylstibinous  hydroxide,  a  simpler  method  than 
that  of  Schmidt  (A.,  1922,  i,  1203);  the  diaminodi- 
phenylstibinic  acid  prepared  from  this  gave  only 
aniline  and  resinous  products  with  chloroacetamide. 

d-GhIoro-3-nitrophenylstibinic  acid  reacted  with 
Piperidine  to  give  3-nitroA-piperidinostibinic  acid 
'jHH20)  [isolated  as  the  stibinic  chloride  hydro- 
Monde,  decomp.  185 — 187°,  which  gave  the  stibinic 
1  aria  hydrochloride  (+H20)  with  water],  converted  by 
K  reduction  with  ferrous  hydroxide  into  'i-aminoA- 
B  flPfridinostibinic  acid  (+  JH.,0)  ( sodium  salt). 

K  j f *[r°A -ethylaminostibinic  acid  (+JH20)  (stibinic 
j  Monde)  and  3-nitroA-melhylaminophenylstibinic 
S  r'Wide  were  similarly  prepared  by  the  use  of  ethyl  - 
V  *Dllnc  and  methylamine,  respectively.  These  acids 
j  ‘Pnerally  were  insoluble  or  sparingly  soluble  in  water. 
|  ^Juino-d-hydroxyphenylstibinic  acid  gave  with 
*ylc  anhydride  a  very  soluble  stibinic  acid,  which  is 
;  ter  the  anhydrous  A' -acetyl  derivative,  or,  more 
j  -  hrebly,  the  monohydrated  benzoxazolestibinic  acid, 
ir  tlf  *°^ow‘11g  quinolinestibinic  acids  were  obtained 

I  *.  e  Bart-Schmidt  reaction  from  the  appropriate 
'Quinoline,  and  purified  through  the  stibinic 
°nde :  quinoline-5-stibinic  acid  (-(-H20)  (sodium 


salt;  stibinic  chloride  hydrochloride,  m.  p.  222°); 
quinoline-G-stibinic  acid  (+1H20)  (sodium  salt; 
stibinic  chloride  hydrochloride,  m.  p.  237°) ;  quinoline- 
G-stibinic  acid  (stibinic  chloride  hydrochloride,  decomp. 
200 — 210°)  exists  in  a  form  insoluble  in  water 
[+  jH20]  ;  converted  by  evaporation  of  its  solution  in 
dilute  acetic  acid  into  a  soluble  form  (  +  H20),  recon¬ 
verted  immediately  by  alkali  into  the  insoluble  form. 
The  stibinic  acids  were  found  to  possess  only  slight 
trypanocidal  activity  against  T.  equiperdum.  (Where 
no  m.  p.  is  recorded,  the  compound  generally  decom¬ 
poses,  without  melting,  on  being  heated.) 

H.  A.  Piggott. 

Antimonial  analogues  of  the  carbazole  series. 
G.  T.  Morgan  and  G.  R.  Davies  (Proc.  Roy.  Soe., 
1930,  A,  127,  1 — 8 ;  cf.  A.,  1926,  507  ;  Aeschlimann 
and  others,  A.,  1925,  i,  319).- — Antimony  is  introduced 
into  the  diphenyl  nucleus  by  converting  o-amino- 
diphenyl,  prepared  by  pyrolysis  of  diazoaminobenzene 
in  presence  of  benzene  (yield  18%)  or,  better,  by 
reduction  of  o-nitrodiphenyl,  through  the  diazo¬ 
reaction  into  diphenyl-o-diazonium  antimony  tetra¬ 
chloride.  On  digesting  with  cold  aqueous  sodium 
hydroxide  and  acidifying  the  alkaline  solution  xenyl- 
o-stibinic  acid  is  obtained  as  an  amorphous  white 
precipitate.  Xenyl-o-stibine  tetrachloride  and  xenyl- o- 
stibine  ammonium  pentachloride  are  described.  Re¬ 
duction  of  the  stibinic  acid  with  sulphur  dioxide  in  the 
presence  of  methyl-alcoholic  hydrochloric  acid  con¬ 
taining  a  trace  of  potassium  iodide  leads  to  xenyl-o- 
stibine  dichloride,  m.  p.  76°,  and  the  corresponding 
di-iodide,  m.  p.  95 — 96°,  is  obtained  from  this  by  the 
addition. of  sodium  iodide  in  acetone  solution. 

Xenylene-2  :  2 '-stibine  chloride,  m.  p.  209°,  may  bo 
prepared  by  removal  of  hydrogen  chloride  from  the 
dichloride  by  heating  to  100°  at  25  mm.  or  by 
dehydration  of  xenyl-o-stibinic  acid.  By  double 
decomposition  with  sodium  iodide  the  corresponding 
iodide,  m.  p.  222°,  is  formed,  and  this  gives  rise, 
by  Grignard’s  method,  to  the  antimonial  analogues 
of  the  jV-a Iky lcarbazoles .  Thus  magnesium  methyl- 
iodide  yields  2  : 2'-xenylenemethylstibine,  m.  p.  57°; 
this  does  not  combine  additively  with  methyl 
iodide,  although  it  furnishes  a  dibromide,  m.  p.  207°. 
Bis- 2  :  2' -xenylenestibine  oxide,  m.  p.  177 — 179°,  is 
obtained  by  treating  xenylenestibine  chloride  or 
iodide  with  ammonia  or  aqueous  alkalis.  Tetrabis-o- 
xenyldistibine  oxide,  (Ph*C6H4)2Sb-OSb(CgH4'Ph)2, 
m.  p.  157°,  is  produced  together  with  antimonious 
oxide  when  xenyl-o-stibine  dichloride  is  digested  with 
warm  dilute  alkali ;  this  dissolves  in  alcoholic  hydro¬ 
chloric  acid  to  give  di-o-xenylstibine  chloride, 
(Ph-G6H4)2SbCl,  m.  p.  125-5°,  which  can  be  utilised  as 
the  starting  point  for  another  scries  of  antimonial 
analogues  of  carbazole.  By  direct  addition  of  chlorine 
to  this  monochloride  in  chloroform  solution  di-o- 
xenylstibine  trichloride,  (Ph-C6H4)2SbCl3,  m.  p.  177°, 
is  obtained ;  on  gently  warming  under  reduced 
pressure  this  loses  hydrogen  chloride  and  passes  with 
ring  closure  into  2  : 2' -xenylene-o-xenylstibine  di¬ 
chloride,  m.  p.  212°,  whilst  this  cyclic  antimonial  loses 
its  chlorine  on  prolonged  treatment  with  zinc  dust  and 
gives  rise  to  2  :  2' -xenylene-o-xenylstibine,  m.  p.  106 — 
107°,  a  tertiary  aromatic  stibine  which  is  an  analogue 
of  the  A7 -arylcar bazoles .  L.  L.  Bircumshaw. 
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Valency  problem  of  boron.  IV.  Valency 
phenomena  of  boron  in  boron  tribenzyl,  tri-p- 
xylyl,  and  tri-a-naphthyl.  E.  Krause  and  P. 
Nobbe  (Ber.,  1930,  63,  [B],  934—944;  cf.  A.,  1928, 
435). — Among  the  new  boron  triaryls,  only  the  tri-p- 
xylyl  compound  is  closely  related  to  boron  triphenyl. 
The  tri-a-naphthyl  derivative  is  distinguished  by 
almost  complete  stability  to  air  when  dry,  probably  in 
consequence  of  the  almost  complete  covering  of  the 
boron  atom  by  the  bulky  naphthyl  groups.  Boron 
tribenzyl  resembles  the  alkyl  compounds  in  its  low 
m.  p.  and  great  sensitiveness  to  air,  but  is  related  to 
the  triaryls  by  its  ability  to  combine  with  alkali  metals 
giving  compounds  which  regenerate  boron  tribenzyl 
when  treated  with  mercury. 

The  following  compounds  arc  described  :  boron  tri- 
benzyl,  m.  p.  47°  (corr.)  (detailed  method  of  prepar¬ 
ation),  oxidised  by  air  to  dibenzyl  and  boric  acid,  and 
its  additive  compounds,  B(CH2Ph)3,NH3,  m.  p.  194 — 
196°  (in  closed  capillary) ;  B(CH2Ph)3,NH2Me,  m.  p. 
105 — 112°  after  softening  at  81°,  according  to  the 
rate  of  heating ;  B(CH2Pli)3,NMe3,  m.  p.  above  128° 
after  softening  at  108°;  B(CH,Ph)3,C5H5N,  m.  p. 
129—131°;  B(CH2Ph)3,C5HnN,“  m.  p.  104—106°; 
boron  tri-p-xylyl,  b."  p.  221°/12  mm.,  m.  p.  146 — 147° 
(corr.),  and  the  compounds,  B(G8H9)3.NH3,  m.  p.  181 — 
182°  (decomp.) ;  B(C8H9)3,NH„Me,  m.  p.  155—156° 
(decomp.) ;  B(C8H9)3,C5H5N,  m.  p.  146— 14S°  after 
softening;  B(C»H9)3,C5H11N,  m.  p.  109 — 110°; 
boron  tri-a-naphthyl,  m.  p.  203°  (corr.),  or  +2C6H6, 
m.  p.  170°  (corr.,  vac.),  slowly  oxidised  by  hydrogen 
peroxide  to  (3-naphthol,  and  its  additive  compounds, 
B(C10H7)3,NH3,  m.  p.  193—194°  (decomp.); 
B(C10H7)3,NH2Me,  m.  p.  192 — 193°  (decomp.)  after 
softening  at  155° ;  B(C10H7)3,NMe3,  m.  p.  180°  after 
softening  at  178° ;  B(C10H7)3,3C5H5N,  m.  p.  (indef.) 
202—206° ;  B(C10H7)3,2C5HnN,  m.  p.  160°. 

H.  Week. 

Organic  compounds  of  selenium.  I.  Action 
of  selenium  oxychloride  on  ketones.  R.  E. 
Nelson  and  R.  N.  Jones  (J.  Amor.  Chem.  Soc.,  1930, 
52,  158S — 1590). — Selenium  oxychloride  generally 
reacts  with  ketones  in  ethereal  solution  at  the 
ordinary  temperature  thus  :  2R-COMe+ SeOCl,  — > 
(R-C0-CH2)2SeCl2-rH20,  The  following  are  de¬ 
scribed :  diacetonyl-,  m.  p.  81°;  diphenacyl-,  in.  p. 
121-5°;  di-p-chlorophenacyl-,  m.  p.  126°;  di-{[i- 

benzoylethyl)-,  m.  p.  11S°;  di-p- me thylpkenacyl-,  m.  p. 
129°,  and  di-2-methyl-5-isopropylphenacyl-selenium  di- 
chlorides,  m.  p.  133°.  These  compounds  arc  more  or 
less  unstable.  Diethyl,  methyl  ethyl,  and  methyl 
n-hexyl  ketones  evolve  hydrogen  chloride  when 
treated  with  selenium  oxychloride;  solid  products 
could  not  be  isolated.  Benzophenone  and  the 
oxychloride  react  in  presence  of  carbon  disulphide  and 
aluminium  chloride  forming  a  crystalline  compound 
(from  chloroform),  which  decomposes  when  freed  from 
solvent.  H.  Burton. 

Reaction  between  magnesium  diphenyl  and 
bromine.  Historical  note  on  the  first  prepar¬ 
ation  of  magnesium  phenyl  bromide.  H.  Gilman 
and  R.  E.  Brown  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1181 — 11S5). — Reinvestigation  of  the  action  of  brom¬ 
ine  on  magnesium  diphenyl  in  ether  (Fleck,  A.,  1893, 


i,  622)  confirms  Fleck’s  assumption  of  the  reaction: 
MgPh2+2Br2— 2PhBr+MgBr2,  but  also  indicates  that 
with  1  mol.  of  bromine  the  reaction  is  that  which  Fleck 
sought,  viz.,  MgPh2+Br2=MgPhBr-f PliBr.  First, 
the  resulting  solution  reacts  with  n-valeronitrile  at  the 
same  rate  as  magnesium  phenyl  bromide  does,  and, 
secondly,  the  reaction  MgPh„-|-MgBr2=2MgPhBr  has 
been  shown  to  take  place,  for  when  a  mixture  of  j 
magnesium  diphenyl  and  magnesium  bromide  or  j 
iodide  is  treated  with  magnesium  and  benzophenone  no  J 
bcnzpinacol  is  formed,  although  this  reduction  takes 
place  in  presence  of  magnesium  bromide  or  iodide  (cf. 
Comberg  and  Bachmann,  A.,  1927,  245). 

R.  K.  Callow. 

Mercuri-organic  compounds  of  carbazole  and 
tetrahydrocarbazole.  I.  B.  Cecohetti  and  U, 
Sakti  (Gazzetta,  1930,  60,  189—194). — The  inter¬ 
action  of  carbazolo  (2  mols.)  and  mercuric  acetato 
(1  mol.)  in  alcoholic  solution  containing  acetic  acid 
yields  the  compound,  Hg(-C0H3<^^>C6H4)2,  which 
decomposes  without  melting  at  above  200°,  and 
becomes  coloured,  but  does  not  lose  its  mercury  when 
treated  with  a  solution  of  bromine  in  potassium 
bromide.  With  3  mols.  of  mercuric  acetate  and 
2  mols.  of  carbazole,  the  reaction  gives  the  compound 
CMH12(NH)2(Hg-OAc)2;Hg,  which  loses  part  of_  its 
mercury  when  treated  with  bromine  in  potassium 
bromide  solution.  Similarly,  tetrahydrocarbazole 
forms  the  compounds,  C21H24N2Hg,H20  and 
C28H„80.N2Hg,Ho0,  which  decompose  without  incit¬ 
ing.  ‘  "  T.  H.  Pote. 

Phase-rule  studies  on  the  proteins.  II. 
Quinquevalent  nitrogen  in  organic  compounds. 

I.  W.  D.  Bancroft  and  C.  E.  Barnett  (J.  Physical 
Chem.,  1930,  34,  753 — 79S). — A  theoretical  paper  in 
which  the  addition  of  hydrogen  chloride  to  tervalent 
nitrogen  compounds  is  discussed.  L.  S.  Theobald. 

Action  of  nitrous  acid  on  caseinogen.  F.  H. 
Wiley  and  H.  B.  Lewis  (J.  Biol.  Chem.,  1930,  86, 
511 — 52S). — Caseinogen  was  deaminised  by  treatment 
with  nitrous  acid  at  various  temperatures  and  the 
products  were  analysed.  By  isolation  methods  it  '"'as 
found  that  the  arginine  content  was  not  affected  bv 
deamination,  whilst  the  lysine  was  entirely  destroyed 
and  the  histidine  destroyed  to  the  extent  of  50%; 
results  obtained  by  the  Van  Slyke  method  of  analysis 
were  not  in  good  agreement  with  those  of  the  isolation 
methods.  The  tryptophan  content  of  caseinogen  was 
not  affected  by  deamination,  whilst  the  tyrosine 
content  was  apparently  reduced,  probably  owing  » 
the  formation  of  a  nitrogenous  derivative  of  this 
amino-acid  which  failed  to  react  normally  in  the 
colorimetric  determination.  C.  R.  HarlsgtoN  , 

Action  of  proteins  on  ferric  hydroxide  sol- 
G.  Lindau  (Biochem.  Z.,  1930,  219,  3S5— 40S;  «»■ 

A.,  1929,  879). — Results  of  experiments  with  egg'  | 
albumin,  haemoglobin,  and  paraglobulin  show  t  f 
the  sensitising  action  of  the  proteins  is  due  to  fi*a  | 
of  ions  by  them,  for  there  is  a  parallelism  between  ^  . 

magnitude  of  the  sensitising  action  of  a  protein  an  .  *  i 
power  to  fix  ferric  ions.  The  extent  of  the  protcc  _  j 
action  of  higher  concentrations  of  proteins  increases  ^  j 
proportion  as  their  power  to  peptise  coarse  partic  es  j 
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ferric  oxide  increases,  and  this  behaviour  agrees  with 
the  view  that  protective  action  results  from  envelop¬ 
ment  of  the  micellae  of  the  sol  by  protein.  The 
alterations  with  time  of  the  coagulation  values  also 
support  this  view.  Denaturation  of  the  proteins, 
which  occurs  as  their  concentrations  are  increased, 
causes  their  power  to  peptise  ferric  oxide  to  decrease 
after  a  maximum  has  been  reached. 

W.  McCartney. 

Precipitation  of  proteins  with  ferric  hydroxide. 
G.  Lttnde  and  K.  Wulfert  (Biochem.  Z.,  1930,  219, 
171 — 185). — Colloidal  ferric  hydroxide  shows  specific 
behaviour  with  ampholytoid  colloids  and  may  be  used 
for  characterising  and  fractionating  proteins  when 
other  methods  fail.  P.  W.  Cltjtterbuck. 

[Preparation  of]  caseinogen.  E.  J.  Cohn  and 
J.  L.  Hendry  (Organic  Syntheses,  1930,  10,  16 — 
19). 

Biuret  reaction  for  the  characterisation  of 
proteins.  H.  Kuhl  (Pharm.-Ztg.,  1930,  75, 
546 — 548). — The  colour  reactions  in  (a)  faintly 
alkaline  solution  at  50°  and  in  strongly  alkaline 
solution  (6)  at  the  ordinary  temperature,  and  (c)  at  50° 
of  copper  sulphate  with  11  amino-acids  and  8  proteins 
are  tabulated.  Series  (a)  shows  the  most  character¬ 
istic  differences.  The  examination  of  protein  fractions 
from  wheat  gluten  by  this  method  is  described. 

H.  E.  F.  Notton. 

Sources  of  error  in  organic  elementary 
analysis.  J.  Lindner  [with  F.  Hernler]. — See 
this  vol.,  726. 

General  method  for  determination  of  halogens 
in  organic  compounds.  J.  J.  Thompson  and 
U.  0.  Oakdale  (J.  Amer.  Chem.  Soc.,  1930, 52, 1195 — 
1200). — The  method  depends  on  the  liberation  of 
halogen  when  the  compound  is  heated  with  fuming 
sulphuric  acid  alone  or  with  chromic  acid  or  a  per¬ 
sulphate.  The  halogen  is  absorbed  by  alkaline  sodium 
arsenite  and  determined  in  the  usual  way.  In  the  case 
of  iodine  compounds,  liberation  of  iodine  is  completed 
by  addition  of  concentrated  hydrogen  peroxide 
and  of  hydrazine  sulphate.  In  the  case  of  chlorine 
and  bromine  compounds  copper  sulphate  is  added,  and 
potassium  persulphate,  or,  in  the  case  of  compounds 
decomposed  with  difficulty,  chromic  acid.  Complete 
liberation  of  halogen  from  mercury  compounds  is 
attained  by  treatment  with  zinc.  Arsenic,  antimony. 


and  bismuth  may  be  determined  in  the  same  sample 
by  appropriate  treatment  of  the  acid  solutions. 

R.  K.  Callow. 

Rapid  determination  of  sulphur  in  organic 
compounds.  E.  Wertheim  (J.  Amer.  Chem.  Soc., 
1930,  52,  1075 — 1078). — The  substance  is  decom¬ 
posed  by  Parr’s  method  (A.,  1908,  ii,  628)  and,  after 
removal  of  carbon'  dioxide  and  peroxide  from  the 
solution,  sulphate  is  determined  by  a  modification  of 
Wildenstein’s  volumetric  method,  in  which  chromate 
solution  is  added  to  a  concentration  which  gives  a 
“  standard  end-point  ”  with  an  external  ferrous 
thiocyanate  indicator,  barium  chloride  is  then  added 
in  slight  excess,  and  chromate  solution  again  added  to 
give  the  standard  end-point.  R.  K.  Callow. 

Determination  of  sulphur  in  liquid  organic 
compounds.  E.  Wertheim  (J.  Amer.  Chem.  Soc., 
1930,  52,  1086 — 1088). — The  method  of  oxidation 
described  by  Leonard  (A.,  1923,  ii,  177)  has  been 
modified  by  replacing  the  platinum  catalyst  by  chips 
of  pyrex  glass.  Air  is  used  in  place  of  oxygen  and  the 
possibility  of  flashing  thus  decreased.  The  method  is 
recommended  for  liquids  and  solids  for  which  Parr’s 
method  is  unsuitable  (cf.  preceding  abstract). 

R.  K.  Callow. 

Micro-determination  of  sulphur  by  fusion. 
H.  Emerson  (J.  Amer.  Chem.  Soc.,  1930,  52,  1291 — 
1292). — The  substance  is  fused  with  sodium  carbonate 
and  potassium  nitrate  and  barium  sulphate  is  precipit¬ 
ated  and  weighed  in  a  micro-Neubauer  crucible. 

R.  K.  Callow. 

Macro-determination  of  arsenic  in  organic 
substances.  T.  von  Fellenberg  (Biochem.  Z., 
1930,  218,  283 — 299). — The  material  to  be  analysed  is 
decomposed  with  sulphuric  acid  and  hydrogen  per¬ 
oxide,  fuming  nitric  acid  being  added  if  necessary  to 
complete  the  decomposition.  The  arsenic  present  is 
then  converted,  by  the  addition  of  hydrochloric 
acid,  into  trichloride  and  this  is  distilled  from  a  special 
flask  into  water,  hydrogen  sulphide  is  passed  into  the 
distillate,  and  the  precipitated  trisulphide  determined 
either  by  Momcr’s  method  (A.,  1902,  ii,  694)  or,  for 
very  small  amounts  of  arsenic,  by  a  modification  of 
the  method  of  Sanger  and  Black  (A.,  1908,  ii,  64). 
Excluding  the  time  required  for  decomposition  the 
determination  occupies  15 — 35  min.  Tables  and 
factorsfor  calculationare given, the  equivalent  assumed 
by  Morncr  having  been  found  inapplicable. 

W.  McCartney. 
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Determination  of  ethyl  iodide  in  alveolar, 
expired,  and  inspired  air.  H.  R.  Olivier, 
J.  Bretey,  and  M.  Herbain  (Compt.  rend.  Soc. 
Biol.,  1929,  100,  533—534;  Chem.  Zentr.,  1929,  ii, 
3043). — The  ethyl  iodide  is  decomposed  at  a  platinum 
spiral,  the  products  are  absorbed  in  potassium 
hydroxide,  and  the  contraction  in  volume  is  observed. 

A.  A.  Eldridge. 

Rate  of  dissolution  of  carbon  dioxide  in  liquids. 

N-  J-  Dirken  and  H.  W.  Mook  (Biochem.  Z., 
iSraQ,  219,  452 — 462). — Determinations  of  the  rate 


at  which  carbon  dioxide  dissolves  in  water,  Ringer 
solution,  sodium  and  potassium  hydroxide  solutions, 
haemoglobin  solution,  and  serum  show  that  the  gas 
dissolves  practically  instantaneously  in  the  surface 
layer  of  the  liquid  and  hence  that  the  rate  of  uptake 
of  gas  depends  exclusively  on  diffusion  and  mixing, 
although  knowledge  of  this  rate  does  not  permit  the 
deduction  of  the  rate  of  any  reaction  which  may  take 
place  within  the  liquid.  In  serum  there  probably 
occurs  a  slow  fixation  of  carbon  dioxide.  Carbon 
dioxide  combines  more  slowly  with  luemoglobin  than 
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with  alkali  and  the  combination  of  haemoglobin' with 
the  gas  is  slower  than  that  with  oxygen. 

W.  McCartney. 

Examination  of  blood.  M.  Wagenaar  (Pharm. 
Weekblad,  1930,  67,  415 — 437). — A  critical  examin¬ 
ation  is  made  of  the  methods  described  in  the  liter¬ 
ature.  The  formation  of  haemin  or  haematin  chloride 
crystals  in  Teichmann’s  test  is  improved  by  the 
presence  of  sodium  salicylate;  an  improved  method 
of  carrying  out  the  test  is  described.  Haemochromo- 
gen  crystals  arc  more  easily  and  certainly  obtained 
than  Tcichmann’s  crystals;  lactose  or  sodium  thio¬ 
sulphate  in  alkaline  solution  containing  glycerol  as 
well  as  pyridine  is  recommended  as  a  suitable  reducing 
agent.  This  test  is  found  to  be  very  trustworthy, 
and  gives  good  results  even  with  old,  exposed,  and 
partly  decomposed  stains ;  bloodstains  ten  years  old 
on  linen  which  had  been  heated  for  10  hrs.  at  125° 
before  the  test  were  at  once  recognised,  and  dirt, 
grease,  and  common  metals  do  not  inhibit.  The 
occurrence  and  relationships  of  luematoporphyrin 
are  discussed.  A  simple  form  of  microspectroscope, 
by  means  of  which  the  absorption  bands  can  be  ob¬ 
served  with  a  dilution  of  1  : 16,000,  is  described. 

Determinations  based  on  the  nitrogen  content  of 
the  extract  obtained  with  salt  solution  may  be  made 
trustworthy  by  simultaneous  determination  of  the 
iron.  Experience  has  shown  that  the  ratio 
protein  :  iron  is  almost  constant  at  360  for  blood,  and 
that  360  mg.  of  protein  and  1  mg.  of  iron  correspond 
with  2  g.  of  blood.  Colorimetric  determination  may  be 
made  by  macerating  the  material  to  be  examined  for 
15  min.  at  90°  with  a  reducing  solution  covered  with 
a  layer  of  paraffin,  the  intensity  of  the  colour  resulting 
from  formation  of  luemochromogen  being  compared 
with  that  of  solutions  from  fresh  blood  and  from 
unstained  material.  The  haemochromogcn  test  may 
be  employed  after  the  material  has  been  heated  at 
105°  for  several  weeks,  or  at  125°  for  some  hours, 
or  at  230°  for  5  min.,  whilst  the  absorption  bands  can 
still  be  detected  after  heating  at  250°  for  15  min. 

S.  I.  Levy. 

Identification  of  d-a-aminovaleric  acid  (nor- 
valine)  in  addition  to  tf-a-aminotsovaleric  acid 
(valine)  among  the  products  of  fission  of  globin 
by  means  of  the  differing  rates  of  amination 
of  the  corresponding  a-bromo-compounds.  E. 
Abderhalden  and  A.  Bahn  (Ber.,  1930,  63,  [.B], 
914 — 921). — The  velocity  of  conversion  of  (ff-a-bromo- 
z.sohcxoic  acid  into  the  corresponding  amino-acid  by 
25%  ammonia  at  37°  or  18°  is  somewhat  less  than 
that  of  a-bromo- ft- valeric  acid,  but  much  greater  than 
that  of  a-bromo isovaleric  acid,  thus  giving  a  method 
for  the  identification  of  norvaline  in  presence  of  valine. 
Hydrolysis  of  globin  followed  by  esterification  of  the 
product  yields  a  fraction  consisting  mainly  of  leucine 
and  valine,  but  yielding  also  norvaline,  m.  p.  300 — 
303°  (corr.),  [a]‘j?  +22-8°  in  20%  hydrochloric  acid. 
The  final  identification  of  the  last-named  compound 
depends  on  its  conversion  into  the  corresponding 
bromo-acid  and  comparison  of  its  rate  of  amination 
with  that  of  the  bromo-acid  from  valine.  The 
applicability  of  the  process  to  the  determination  of 
mixtures  of  a-bromo-ft-  and  -iso  valeric  acid  is  estab¬ 
lished.  With  optically  active  halogeno-aeids  the 


course  of  amination  can  be  followed  polarimetrically. 
Interruption  of  amination  after  suitable  intervals  and 
removal  of  unchanged  halogcnated  acids  by  ether 
after  acidification  permits  the  identification  of  the 
two  bromo-acids  in  their  mixtures  and  thus  of  valine 
and  norvaline  in  their  mixtures  even  when  the 
amount  of  one  component  greatly  predominates. 
The  method  cannot  necessarily  be  extended  to  other 
cases.  Thus  the  rates  of  amination  of  a-bromohexoic 
and  a-bromo-y-methylvaleric  acids  do  not  differ 
sufficiently  from  one  another  to  permit  the  certain 
identification  of  either.  *  H.  Wren. 

Enzyme  content  of  blood.  I.  Normal.  F. 
Delhougne  (Dcut.  Arch.  klin.  Med.,  1929, 165,  213 — 
222 ;  Chem.  Zentr.,  1929,  ii,  3156). — The  protease  con¬ 
tent  of  the  blood  normally  varies  considerably; 
catalase,  peroxidase,  and  esterase  values  are  more 
regular.  Bodily  work  increases  the  catalase  and 
peroxidase,  and  to  a  smaller  degree  the  esterase. 

A.  A.  Eldridge. 

Oxidase  reaction  of  blood.  R.  Guyot  (Bull. 
Soc.  Pharm.  Bordeaux,  1929,  67,  131—140;  Chem. 
Zentr.,  1929,  ii,  3168). — Tyrosine  from  Russula  nigri¬ 
cans  was  not  oxidised  to  melanin  by  blood,  but  the 
juice  of  Boletus  cyanescens  became  blue  on  treatment 
.with  blood,  haemoglobin,  iron  lactate,  manganese 
lactate,  etc.  A.  A.  Eldridge. 

Enzymic  decomposition  of  acetylcholine  in 
blood  and  its  inhibition  by  physostigmine.  E. 
Engelhart  and  O.  Loewi  (Arch.  exp.  Path.  Pharm., 
1930,  150,  1 — 13). — The  loss  of  activity  of  acetyl¬ 
choline  brought  about  by  serum,  plasma,  corpuscles, 
or  stromata  or  by  human  blood  dried  at  38°  is  inhibited 
by  physostigmine  in  concentrations  as  low  as 
1  : 40,000,000,  but  not  by  strychnine  or  morphine. 
After  being  heated  to  58°,  ox-blood  but  not  human 
blood  fails  to  destroy  acetylcholine,  but  human  blood 
does  not  inactivate  acetylcholine  after  being  dried  at 
58°.  Blood  irradiated  by  fluorescent  light  inactivates 
acetylcholine.  The  inactivation  is  brought  about  by 
an  esterase  which  is  inhibited  by  physostigmine. 

W.  0.  Kermack. 

Effect  of  non-electrolytes  on  the  stability  of 
animal  fluids.  M.  Piettre  (Compt.  rend.,  1930, 
190,  1012 — 1014). — Horse  and  ox  sera  were  dialysed 
against  water  at  1 — 3°,  through  cellophan,  until  the 
water  showed  no  trace  of  chloride  or  alkali.  Even 
so,  all  electrolytes  were  not  removed.  On  centrifuging 
the  fluid  a  mixture  of  serum-globulin,  myxoprotein, 
serum-albumin,  and  part  of  the  lipins  was  precipitated, 
leaving  a  stable  liquid,  the  solid  contents  of  which 
remained  soluble  after  freezing  or  evaporation, 
although  containing  75%  of  the  globulin.  This  solu¬ 
tion  was  evaporated  to  dryness  and  the  solid  residue 
repeatedly  extracted  with  ether,  whereby  the  remain¬ 
ing  lipins  were  removed.  The  residue  on  treatment 
with  water  flocculates,  separating  most  of  the  globulin, 
but  the  last  traces  can  be  removed  only  by  treatment 
with  O-OliY-hvdrochloric  acid.  C.  A.  Silbekkad. 

Mineral  content  and  acid-base  equilibrium  oi 
infants’  serum.  A.  Nitschke  and  G.  M.  zu  Hobste 
(Jahrb.  Kindcrheilk.,  1928,  121,  111—122;  Chem. 
Zentr.,  1929,  ii,  2575).— In  infants’  scrum  the  organic 
acid  content  is  smaller  than  for  adults.  Increase  m 
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serum-organic  acids  can  be  regulated  by ;  increasing 
the  total  base,  or  decreasing  the  hydrogen  carbonate 
or  chloride.  The  effect  of  rickets  is  considered. 

A.  A.  Eldridge. 

Determination  of  total  calcium  in  blood- 
serum.  J.  Patterson  (Biochcm.  J.,  1930,  24, 
355— 350). — Improvements  in  the  technique  of  the 
Trcvan  and  Bainbridge  method,  dealing  mainly  with 
the  heating  conditions  which  bring  the  oxalate- 
carbonatc  conversion  under  complete  control,  arc 
described.  S.  S.  Zilva. 

Composition  of  bone.  IX.  Equilibrium  of 
blood-serum  with  calcium  hydrogen  phosphate. 
II.  J.  Shear  and  B.  Kramer  (J.  Biol.  Chem.,  1930, 
86,  677—094). — Normal  blood-sera  of  the  calf,  the 
lamb,  and  of  man,  were  equilibrated  with  calcium 
hydrogen  phosphate  by  shaking  with  the  crystalline 
salt.  In  all  cases  an  increase  in  phosphate  concen¬ 
tration  and  in  most  cases  an  increase  of  calcium 
concentration  were  observed,  so  that  the  product 
[Ca"]  X  [HP04"]  was  invariably  raised.  A  very  slight 
decrease  in  the  pa  of  the  serum  occurred.  Normal 
scrum  is  therefore  under-saturated  with  respect  to 
calcium  hydrogen  phosphate,  the  least  degree  of 
under-saturation  being  observed  in  growing  animals. 

C.  R.  Harington. 

Ether-soluble  acids  of  blood.  Determination 
ol  lactic  acid  in  blood.  S.  L.  0rskov  (Biochem. 
Z,  1930,  219,  409— 421).— The  ether-soluble  acids  of 
Wood  are  most  satisfactorily  determined  in  the  filtrate 
from  blood  treated  with  sulphuric  acid  and  sodium 
sulphate,  a  modified  form  of  Widmark’s  rocking 
extraction  tube  being  used  (A.,  1929,  109).  The 
lactic  acid  in  1-5  c.c.  of  blood  can  be  extracted  in 
this  way  and  then  accurately  determined  by  conver¬ 
sion  into  acetaldehyde  by  the  method  of  Lehnartz 
(ibid.,  48).  ”  W.  McCartney. 

Blood-lactic  acid.  I.  Resting  value  and 
distribution.  II.  Permeability  of  blood-cells 
ill-,  a-,  and  I-lactic  acid.  K.  Noshi  (J.  Biochem. 
Japan,  1929,  11,  307—320,  321— 331).— Great  indi- 
tidual  variations  were  observed  with  dog,  rabbit, 
pigeon,  and  frog  blood.  Resting  values  are :  frog 
10-3,  pigeon  14-7,  rabbit  8-4  mg.  per  100  c.c.  The 
red  cells  always  contain  lactic  acid,  the  content  (%) 
being:  man  9,  rabbit  6,  pigeon  5,  frog  5;  they  are 
permeable  in  vivo  to  the  scrum-lactic  acid.  The  cells 
are  more  readily  permeable  to  d-lactic  than  to  Mactic 
acid  in  a  phosphate  mixture  of  pa  7-7. 

Chemical  Abstracts. 

Blood  filtrates  for  sugar  determination.  M. 
hOMOGYi  (J.  Biol.  Chcm.,  1930,  86,  655—663).— 
:  Uked  blood  is  treated  with  zinc  sulphate  and  sodium 
aydroxide  and  filtered.  Eiltrates  obtained  in  this 
manner  contain  no  reducing  substances  other  than 

C.  R.  Harington. 

Validity  of  blood-sugar  determinations.  VI, 
nil-  Variation  in  results  obtained  by  depro- 
'misation  with  tungstic  acid  and  mercuric 
?rate.  VII.  Sugar  in  the  plasma.  IX. 
reenomenon  of  ‘ 1  mercurial  dilution. '  ’  G. 
''XTks  and  L.  Thivolle  (Bull.  Soc.  Chim.  biol., 
12,  264— 298).— VI,  VIII.  Blood  filtrates 
obtained  by  means  of  tungstie  acid  always  give  higher 


values  for  reducing  sugars  than  those  prepared  by 
mercury  precipitation.  Mercuric  nitrate  gives  the 
same  results  on  the  tungstic  acid  filtrate  as  on  the 
original  blood  filtrates,  and  these,  after  brief  hydrolysis 
with  dilute  acid,  become  almost  equal  to  the  original 
values  of  the  tungstic  acid  filtrate.  The  presence  of  a 
glucosidc  possibly  accounts  for  these  phenomena. 
Subcutaneous  injection  of  adrenaline  in  dogs  (1  mg. 
per  kg.  body-weight)  produces  a  rise  in  the  glucosidc 
content  of  the  blood  as  well  as  the  dextrose,  whilst 
compression  of  the  portal  vein  or  injection  of  morphine 
does  not  affect  it.  Insulin  decreases  the  amount  of 
reducing  carbohydrate  until,  at  the  crisis,  it  is  non¬ 
existent.  This  sugar  is  entirely  metabolised  by  yeast 
and  living  animal  cells. 

VII.  Rapid  production  of  insulin  hypoglycemia 
affects  the  plasma-sugar  only,  although  the  sugar  of 
the  corpuscles  is  also  affected  after  prolonged  hypo¬ 
glycemia.  The  sugar  of  the  corpuscles  acts  as  a 
reserve  for  that  of  the  plasma. 

IX.  If  more  than  two  volumes  of  water  arc  added 
to  whole  blood  or  plasma  before  the  mercury  pre¬ 
cipitation,  minimal  results  for  blood-sugar  are  not 
obtained  (mercurial  dilution).  This  phenomenon 
persists  after  injection  of  insulin  and  in  the  filtrate 
from  the  tungstic  acid  precipitation,  and  it  appears 
to  be  due  to  some  substance  other  than  the  reducing 
carbohydrate  which  appears  in  the  tungstie  acid 
filtrate.  P.  G.  Marshall. 

The  Hagedorn-Jensen  method  applied  to 
various  sugars.  Relation  of  reducing  power  to 
configuration.  H.  Sobotka  and  M.  Reiner  (Bio- 
chem.  J.,  1930,  24,  394 — 399). — The  differences  in 
the  reducing  power  of  the  several  sugars  investigated 
arc  correlated  with  trails-  and  cis-configuration ;  in 
aldo-  and  keto-hexoses  the  configuration  between  the 
third  and  the  fourth  carbon  atoms  is  the  determining 
factor,  in  aldopentoses  the  configurations  of  C2-C3 
and  C3-C.  share  the  influence  on  the  reducing  power. 

S.  S.  Zilva. 

Effect  of  glutathione  on  the  determination  of 
blood-sugars.  F.  K.  Herbert,  M.  C.  Bourne, 
and  J.  Groen  (Biochem.  J.,  1930,  24,  291 — 298). — 
Of  the  reagents  examined,  reduced  glutathione  has 
the  greatest  effect  on  the  reduction  of  ferricyanide ; 
next  in  order  are  the  Shaffer-Hartmann  (Somogyi) 
copper  reduction  and  the  Folin-Wu  copper  reduction. 
The  copper  reagent  of  Benedict  is  unaffected  by  it. 
In  the  tungstic  acid  precipitation  applied  to  mixtures 
of  plasma  and  glutathione  all  the  added  glutathione 
passes  into  the  filtrate.  In  Somogyi’s  zinc  hydroxide 
precipitation  no  glutathione  passes  into  the  filtrates. 
The  zinc  hydroxide  precipitation  of  Hagedorn  and 
Jensen  allows  a  portion  of  the  added  glutathione  to 
pass  into  the  filtrates.  S.  S.  Zilva. 

Non-sugar  reducing  substances  of  human 
blood  with  special  reference  to  glutathione. 
F.  K.  Herbert  and  M.  C.  Bourne  (Biochem.  J., 
1930,  24,  299 — 309  ;  see  preceding  abstract). — In 
normal  human  blood  the  Hagedorn-Jensen,  the 
Shaffer-Hartmann,  the  Folin-Wu,  and  the  Benedict 
methods  agree  when  applied  to  the  zinc  hydroxide 
filtrates  and  the  “  sulphate- tungstic  ”  filtrates  which 
contain  no  glutathione.  The  Benedict  method  which 
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is  unaffected  by  glutathione  gives  the  same  'figure  for 
these  and  for  the  Folin-Wu  filtrate.  Definite  non¬ 
sugar  reducing  effects  are  observed  when  the  Hage- 
dorn-Jensen,  Shaffer-Hartmann,  and  Folin-Wu 
methods  are  applied  to  Folin-Wu  tungstic  acid  fil¬ 
trates.  The  average  values  of  these  effects,  expressed 
as  dextrose,  are  for  the  ferricyanide  method  28,  for 
the  Shaffer-Hartmann  method  18,  and  for  the  Folin- 
Wu  method  13  mg.  per  100  c.c.  These  non-sugar 
reductions  may  be  explained  by  the  presence  of  non- 
diffusible  reduced  glutathione  in  the  corpuscles. 
Hagedorn-Jensen  filtrates  give  higher  figures  with 
the  ferricyanide  method  than  the  Somogyi  filtrates. 
By  using  isotonic  sulphate  solution  instead  of  distilled 
water  in  the  Folin-Wu  tungstic  acid  precipitation 
the  non-diffusible  glutathione  remains  in  the  corpuscles 
while  the  dextrose  diffuses  freely  throughout  the 
mixture.  S.  S.  Zilva. 

Rate  of  disappearance  of  foreign  sugar  from 
the  blood.  E.  H.  Fishbero  (J.  Biol.  Chcm.,  1930, 
86,  665 — 670). — The  disappearance  of  xylose  and 
galactose  from  the  blood  of  rabbits,  after  intra¬ 
venous  injection  of  these  sugars,  follows  the  course 
of  a  unimolecular  reaction.  C.  R.  Harington. 

Movement  of  sugar  from  the  blood-corpuscle 
into  the  blood-plasma.  K.  T.  Eki  (Chosen  J. 
Med.,  1929,  19,  405 — 497). — The  sugar  content  of 
rabbit’s  blood  is  (%) :  whole  blood  0-11,  plasma 
0-152,  corpuscles  0-022,  serum  0-149.  No  change  is 
observed  on  addition  of  insulin  or  adrenaline  in  vitro, 
neither  do  these  substances  affect  the  saccharising 
action  of  the  isolated  liver.  Chemical  Abstracts. 

Effect  of  lecithin  on  blood-sugar.  C.  Sakueai 
(Osaka  J.  Med.,  1928,  27,  2811 — 2820). — Slight  hyper- 
glyc?emia  is  produced.  Chemical  Abstracts. 

Blood  coagulation  as  a  colloid-chemical  prob¬ 
lem.  B.  Stuber  (Kolloid-Z.,  1930,51, 144—152).— 
The  enzyme  theory  of  the  coagulation  of  blood  is 
critically  reviewed  and  the  possibilities  of  an  inter¬ 
pretation  in  terms  of  colloid-chemical  processes  are 
discussed.  E.  S.  Hedges. 

Calcium  in  the  coagulation  of  blood.  M.  M. 
Loucks  and  F.  H.  Scott  (Ainer.  J.  Physiol.,  1929, 
91,  27 — 46). — It  is  doubtful  if  prothrombin  exists. 
Thrombin  is  probably  a  calcium  “  tissue  juice  ”  com¬ 
pound.  Some  blood-calcium  is  combined  with  ether- 
extractable  lipins.  E.  BoylAnd. 

Activity  of  lecithin  in  blood  coagulation. 
A,  Wadsworth,  F.  Maltaner,  and  E.  Maltaner 
(Amer.  J.  Physiol.,  1930,  91,  423— 428).— The  fraction 
of  hydrolysed  lecithin  precipitated  by  alkaline  calcium 
salts  has  a  eoagulative  action,  which  pure  lecithin 
has  not.  E.  Boyland. 

Saponin  haemolysis.  H.  D.  Kesten  (Amer. 
J.  Physiol.,  1929,  91,  1 — 7). — Experiments  on  indi¬ 
vidual  cells  show  no  individual  resistances  to  haemo- 
lysis.  E.  Boyland. 

Haemolysis.  K.  C.  Sen,  A.  C.  Ray,  and  N.  N. 
Mitra  (Indian  J.  Med.  Res.,  1929,  17,  55 — 76). — 
Traces  of  acids  accelerate  the  ha-molvtic  action  of 
saponin  and  sodium  taurocholate,  but  retard  that-  of 


oleate  (unless  present  in  low  concentration).  Sucrose 
inhibits  the  action.  Chemical  Abstracts. 


Serum  hsemolysins.  L.  G6zony  and  F.  Hoffen- 
reich  (Zentr.  Bakt.  Par.,  1929,  I,  113,  277—284; 
Chem.  Zentr.,  1930,  i,  90). — The  haemolytic  ambo¬ 
ceptor  behaves  towards  enzyme  poisons  (e.g.,  cyanide) 
like  a  lipase.  The  preparation  and  purification  of 
haemolytic  substance  is  described ;  the  hmmolysin  is 
regarded  as  lipase.  A.  A.  Eldridge. 

Action  of  certain  dyes  on  the  bactericidal 
activity  of  normal  serum  and  on  the  haemolytic 
complement.  J.  Gordon  (J.  Path.  Bact.,  1930, 
33,  47—55).  Chemical  Abstracts. 

Precipitin  for  blood-corpuscles  in  red  blood- 
corpuscles.  T.  Mitsui  (Hokkaido  J.  Med.,  1929, 
7,  229 — 235).  Chemical  Abstracts. 

Yeast  in  the  Death  Watch  beetle.  L.  N.  Stand 
land  (Nature,  1930, 125,  635). — A  yeast  is  invariably 
present  in  the  larvte  and  adults  of  this  beetle. 

L.  S.  Theobald. 

Chemical  constitution  of  Pectinatella.  W. 
Morse  (Science,  1930,  71,  265). — The  protein  and 
other  solids  make  up  0-5%  of  the  normal  body  of 
PectinateUa,  the  remainder  being  water.  The  protein 
reactions  are  typical  of  ovalbumin,  serum-albumin, 
etc.,  whilst  the  biuret  reaction  is  similar  to  that  of 
egg-white  and  not  like  that  of  peptone  or  gelatin. 
Tyrosine,  tryptophan,  and  cystine  can  be  identified 
even  in  the  cold,  whilst  sodium  chloride  and  calcium 
arc  among  the  inorganic  constituents. 

L.  S.  Theobald. 

Swelling  of  the  cornea  and  skin  of  animals' 
and  human  eyes.  F.  P.  Fischer  (Kolloid-Z., 
1930,  51,  160 — 162).— Measurements  have  been  made 
of  the  following  properties :  degree  of  swelling, 
swelling  velocity,  density  alterations  during  swelling, 
loss  of  water  on  exposure,  change  in  refractive  index 
during  absorption  and  desorption  of  water.  The 
results  are  compared,  but  no  general  conclusions  are 
reached.  E.  S.  Hedges. 


Regulating  power  of  the  principal  constituents 
of  muscle-juice.  L.  De  Caro  (Atti  R.  Accad. 
Idncei,  1930,  [vi],  11,  98— 102).— Experiments  on  the 
pressed  juice  of  striped  muscle  of  the  dog  confirm 
previous  results  (A.,  1929,  590).  The  buffering 
power  (1)  of  the  ash  of  the  juice  shows  two  minimum 
zones  at  pu  4-7  and  9-7  and  a  somewhat  high  value 
at  about  pa  6-5,  which  is  explainable  from  the  course 
of  the  neutralisation  curve  of  phosphoric  acid  by  an 
alkali;  (2)  of  the  colloidal  fraction  of  the  juice  has  a 
minimum  at  pu  5-7  (attributed  to  the  isoelectric 
point  of  the  myosin)  and  a  zone  of  constancy  bet-wees 
pu  S-2  and  6-2 ;  (3)  of  the  myoprotein  represents  oaf 
a  small  proportion  of  that  of  the  colloidal 
and  becomes  zero  at  the  isoelectric  point 
(4)  of  the  colloidal  fraction,  in  passing  from  P>i]  .a 
6-7,  varies  from  76  to  55%  of  the  total  buff? 1  S 
power  of  the  juice  and  increases  considerably  on  el 
the  acid  or  the  alkaline  side  of  this  zone. 

T.  H.  Po*^._ 

Hydrolysis  products  of  fish-muscle.  1; -  ^ 

amino-nitrogen  of  cod-muscle.  J.  C.  bn  11 

J.  Knaggs,  and  N.  E.  Speer  (Biochem.  -J..  • 


24,  379—382). — The  percentages  of  basic,  nitrogen' 
precipitated  by  phosphotungstic  acid  vary  for  a  given 
period  iof  hydrolysis  with  the  conditions  of  precipit¬ 
ation.  Even  after  prolonged  hydrolysis  cyclic  com¬ 
pounds  or  ketopiperazines  are  found  in  the  hydrolysate, 
and  their  percentage  increases  if  the  hydrolysis:  is 
prolonged.  S.  S.  Zilva. 

Distribution  of  glycogen  in  the  ox  heart. 
T.  SIaTSUMORI  (J.  Biochcm.  Japan,  1929,  11,  219 — 
223).  Chemical  Abstracts. 

Thyroid  gland  and  distribution  of  iodine  in 
the  human  and  animal  organism.  Sturm  (Verb. 
Dcut.  Kong.  inn.  Tiled.,  1928,  295;  Chcm.  Zentr., 
1929,  ii,  3232). — A  discussion.  A.  A.  Eldridge. 

Islets  of  Langerhans  in  the  monkfish  (Lophius 
piscatorius,  L.).  E.  Jorpes  (J.  Biol.  Chem.,  1930, 
86,  469 — 476). — The  islets  of  Langerhans  in  the 
monkfish  contain  less  nucleic  acids  and  more  phos- 
pholipins  than  docs  the  pancreas  of  selachian  fishes 
or  that  of  mammals.  It  is  suggested  that  the  abun¬ 
dant  nucleic  acids  of  the  pancreas  may  serve  as  buffer 
substances.  C.  R.  Harington. 

Separation  of  ribopolynucleotides  from  thymo- 
nucleic  acid,  and  of  purine  bases  from  ribopoly¬ 
nucleotides.  P.  A.  Levene  and  E.  Jorpes  (J. 
Biol.  Chem.,  1930,  86,  389 — 401). — The  mixed  nucleic 
acids  of  the  pancreas  (cf.  Jorpes,  A.,  1929,  463)  can 
be  purified  by  treatment  of  a  10%  aqueous  solution 
with  a  large  excess  of  glacial  acetic  acid,  which  causes 
precipitation  of  the  ribonucleic  acid,  the  thymonucleic 
acid  remaining  in  solution.  The  ribonucleic  acid  so 
obtained  was  hydrolysed  with  sulphuric  acid  and  with 
methyl-alcoholic  hydrogen  chloride;  in  both  cases 
yeast  nucleic  acid  was  submitted  to  similar  treatment 
for  comparison.  The  ribonucleic  acid  contained  more 
giianine,  less  adenine,  and  more  acid-labile  phosphoric 
acid  than  the  yeast  nucleic  acid.  On  partial  hydrolysis 
of  the  ribonucleic  acid  with  ammonia,  guaiiosinc  and 
adenosine  were  obtained.  C.  R.  Harington. 

Glutathione.  II.  Determination  of  reduced 
glutathione  in  tissues.  H.  L.  Mason  (J.  Biol. 
Clieni.,  1930,  86,  623 — 634). — In  the  determination  of 
glutathione  by  iodine  titration  (cf.  Tunnicliffe,  A., 
1925,  i,  752)  it  is  necessary  to  work  in  presence  of 
excess  of  iodide,  and  starch  is  the  most  suitable 
indicator.  Glutathione  is  better  determined  in  tissue 
extracts,  however,  by  adjustment  of  the  latter  to 
Pa  5-9  followed  by  treatment  with  excess  of  potassium 
ferricyanide,  addiug  ferric  sulphate,  and  comparing  the 
colour  with  that  produced  by  a  standard  solution  of 
cysteine  similarly  treated ;  a  blank  determination  is 
made  on  the  tissue  extract  after  addition  of  form¬ 
aldehyde,  which  specifically  inhibits  the  reduction  of 
ferricyanide  by  reduced  glutathione.  The  new'  method 
gives  results  similar  to  those  of  iodine  titration  with 
blood  and  muscle,  but  much  lower  results  w'ith  yeast, 
liver,  and  kidney,  for  w'hich  tissues  the  iodine  titration 
method  is  unsuited.  C.  R.  Harington. 

Properties  of  pure  glutathione.  N.  U.  Meldrum 
mid  M.  Dixon  (Biochem.  J.,  1930,  24.  472—496;  cf. 
Hopkins  and  Dixon,  A.,  1923,  i,  167;  Harrison, 
i,  13;  Hopkins,  ibid.,  1499;  Allott,  A., 

■  b,  1172). — The  autoxidation  of  glutathione 


depends  on  the  co-operation  of  two  factors  present 
as  impurities,  namely  iron  or  copper  and  some 
substance  able  to  form  catalytic  complexes  with 
metals.  Crystalline  glutathione  (cf.  Hopkins,  A., 
1929,  1322;  Kendall,  McKenzie,  and  Mason,  this 
vok,  113)  absorbs  oxygen  at  the  rate  of  about  30  mm.3 
per  5  mg.  of  glutathione  at  pa  7-6  and  20°.  This 
oxidation  is  due  to  the  presence  of  traces  of  catalytic 
metals  and  to  the  second  substance  w'hich  is  the 
limiting  factor.  The  former  can  be  removed  from  it 
with  consequent  inactivation  by  adsorption %on  kaolin. 
The  addition  of  a  trace  of  iron  brings  back  the  aut¬ 
oxidation  to  the  original  rate.  On  the  other  hand, 
the  addition  of  iron  to  crystalline  glutathione  does  not 
accelerate  the  rate  of  oxidation  as  it  does  in  the  case 
of  cysteine.  Cysteine  is  not  inactivated  by  kaolin. 
Crystalline  glutathione,  unlike  the  earlier  preparations, 
produces  no  oxygen  uptake  when  added  to  “  thermo¬ 
stable  tissue  preparations.”  When  the  disulphide 
form  is  added  it  becomes  reduced  by  the  tissue,  but 
no  oxygen  is  taken  up.  Wien  the  thiol  form  is  added 
not  only  does  it  fail  to  oxidise  the  protein,  but  also  its 
own  autoxidation  is  completely  inhibited.  On  remov¬ 
ing  the  tissue  the  solutions  of  .  reduced  glutathione 
are  unable  to  react  w'ith  oxygen  or  methylene-blue 
even  after  the  addition  of  iron  or  copper,  but  become 
activated  on  addition  of  a  small  amount  of  impure 
glutathione.  Pure  glutathione  or  other  peptides  of 
cysteine  are  not  able  to  form  catalytic  complexes  with 
iron  or  copper.  Certain  other  proteins  behave  like 
the  “  thermostable  preparations  ”  in  inactivating 
glutathione.  Its  oxidation  is  also  inhibited  by  fresh 
w'ashed.  muscle.  A  mixture  of  crystalline  glutathione 
and  free  cysteine  behaves  in  the  same  way  as  impure 
glutathione ;  the  catalytic  impurity  is,  however,  not 
identical  -with  cysteine.  In  the  oxidation  of  unsatur¬ 
ated  fatty  acids  crystalline  glutathione  show's  the 
same  catalytic  power  as  the  early  preparations. 

S.  S.  Zilva. 

Differential  staining  method  for  connective 
tissue  combined  with  the  hEematoxylin-eosin 
stain.  E.  E.  Larson  (Stain  Tech.,  1930,  5,  73— 
74). — The  sections  were  stained  in  haunatein  for 
2 — 3  min.,  washed  with  water,  and  then  stained  with 
eosin-B  for  1  min.  After  passing  through  alcohol 
baths  of  increasing  concentration  (up  to  95%)  they 
were  treated  with  orange-G  in  95%  alcohol  for  about 
15  sec.,  dehydrated  with  absolute  alcohol,  and 
mounted.  The  connective  tissue  fibres  are  stained 
by  the  orange-G  and  stand  in  strong  contrast  to  the 
blue  epithelium  and  pink  cytoplasm  in  sections  of 
skin.  H.  W.  Dudley. 

Preparation  of  lecithin.  F.  Maltaner  (J. 
Amer.  Chem.  Soc„  1930,  52,  1718 — 1719). — In  the 
isolation  of  lecithin  from  liver  and  heart  by  Levene 
and  Rolf’s  method  (A.,  1927,  586)  the  precipitation 
as  the  cadmium  salt  is  best  carried  out  with  a  solution 
of  cadmium  chloride  in  95%  methyl  alcohol.  The 
final  treatment  with  acetic  acid  can  be  omitted. 
Lecithin  can  also  be  extracted  from  the  fraction 
containing  the  fats  (cf.  loc.  cit.).  H.  Burton. 

Composition  of  the  mixed  fatty  acids  present 
in  the  glycerides  of  cod-liver  and  certain  other 
fish-liver  oils.  K.  D.  Gun  a,  T.  P.  Hit.  ditch,  and 
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J.  A.  Lovern  (Biochem.  J.,  1930,  24,  266 — 290). — 
The  .acids  were  divided  into  two  or  three  groups, 
mainly  saturated  and  mainly  unsaturated  by  crystall¬ 
isation  of  the  less  soluble  lead  salts  from  alcohol. 
This  was  followed  by  conversion  of  each  group  into 
methyl  esters  and  systematic  fractional  distillation  and 
refractionation  of  the  latter.  The  following  oils  were 
examined  :  Newfoundland,  Scottish,  and  Norwegian 
cod-liver  oils,  coal  fish-  (saith),  hake-,  ling-,  skate-, 
and  dogfish-liver  oils.  There  is  no  correlation  between 
the  vitamin-,4  potency  of  the  oils  as  determined  by 
the  colorimetric  method  and  the  composition  of  their 
fatty  acids.  S.  S.  Zilva. 

Insect  oils  and  fats.  J.  Timon-David  (Bull. 
Soc.  Chim.  biol.,  1930, 12,  395 — -403). — The  larval  of 
more  than  two  dozen  insects  studied  contain  quan¬ 
tities  of  oil  varying  from  0-94  to  28-0%.  The 
iodine  values  of  the  oils  vary  from  about  1-2  in  the 
case  of  some  Aphidians  (these  oils  have  a  high  saponi¬ 
fication  value)  to  164-5  for  Salurnia  pyri,  Sch.  The 
non-drying  oils  are  most  largely  represented.  The 
isolation  of  hexabromostearic  acid  by  bromination  of 
the  acids  from  Colaspidema  alra,  01.  (m.  p.  178-5°), 
confirms  the  presence  of  linolenic  acid  in  the  oil  of 
this  insect.  Oleic  acid  is' widely  distributed  in  insect 
oils.  Tho  amount  of  unsaponifiable  matter  varies 
from  0-75%  in  the  oil  of  Ergales  faber,  L.,  to  12-5% 
in  that  of  Heliotauru s  menticornis,  Reitt.  The  oils 
of  tropical  insects  have  a  lower  iodine  value  than 
those  of  insects  inhabiting  cold  countries.  Females 
generally  arc  richer  in  fat  than  males.  Related 
species  yield  oils  of  a  similar  type. 

P.  G.  Marshall. 

Bull-frog  oil.  Y.  Iwamoto  and  M.  Kisegawa 
(J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  66 — 67b). — The 
oil  in  the  oil-reservoirs  of  the  bull  frog  (Rana  calcs- 
biana,  Shaw)  had  dj5  0-9216,  nw  1-4733,  and  contained 
mixed  fatty  acids  from  which  an  ether-insoluble 
bromide,  ClsH30O2Br6,  m.  p.  180-5°,  corresponding 
with  linolenic  acicl,  and  an  ether-soluble  bromide, 
ClsH3202Br4,  m.  p.  112°,  corresponding  with  linoleic 
acid,  were  isolated.  After  separation  of  solid  and 
liquid  fatty  acids  by  the  lead  salt-ether  method,  the 
latter  were  oxidised  by  dilute  alkaline  permanganate 
giving  dihydroxystearic,  sativic,  and  linusic  acids. 
The  solid  fatty  acids,  m.  p.  58-5°,  neutralisation  value 
215-35,  appear  to  be  palmitic  acid  (12%)  and  stearic 
acid  (88%).  C.  W.  Shoppee. 

Composition  of  the  saturated  fatty  acids  of 
Japanese  great  herring  oil  (o-nishin  oil).  S. 
Ueno  and  II.  Ikuta  (J.  Soc.  Chem.  Ind.  Japan,  1930, 
33,  62 — 64b;  cf.  B.,  1926,  758). — Examination  of  the 
fractions  obtained  by  distillation  under  reduced 
pressure  of  the  methyl  esters  of  the  solid  fatty  acids 
(m.  p.  46 — 47°)  isolated  from  the  oil  shows  palmitic 
acid  to  be  the  main  constituent,  accompanied  by 
stearic  and  myristic  acids,  and  traces  of  arachidic  and 
behenic  acids.  The  oil  also  appears  to  contain  traces 
of  water-soluble  saturated  fatty  acids  (butyric  or 
valeric  acid?).  C.  W.  Shoppee. 

Composition  of  oils  and  fats  of  Japanese  birds. 
S.  Ueno  and  H.  Ikuta  (J.  Soc.  Chem.  Ind.  Japan, 
1930,  33,  76 — 78b). — The  orange-yellow  fragrant  fats 
from  the  fresh  internal  organs  of  the.  “  Hirenjaku  " 


( Bombycilla  japonica,  Siebold)  and  the  “  Mahiwa  ” 
( Spinus  spinus,  Linne)  had,  respectively,  df  0-89651, 
0-S9690 ;  m.  p.  29—30-5°,  27—28-5°;  it}?  1-4590, 

1- 4593;  acid  value  24-6,  96-6;  saponification  value 
195-8,185-3;  iodine  value  (Wijs)  61-7,  75-2 ;  unsaponi- 
fiable  matter  0-85%,  1-12%.  The  mixed  fatty 
acids  had  m.  p.  38-5 — 39°,  36 — 36-5°;  neutralisation 
value  204-9,  194-4;  iodine  value  62-5,  80-5.  The 
fatty  acids  from  “  Hirenjaku  ”  examined  by  the 
lead  salt-ether  method  gave  32-3%  of  solid  acids 
(m.  p.  .49-5 — 50°),  and  68-7%  of  liquid  acids,  whilst 
those  from  “  Mahiwa  ”  gave  34-S%  of  solid  acids 
(orange  crystals,  m.  p.  44—44-5°)  and  65-2%  of  liquid 
acids;  the  respective  neutralisation  values  were 
206-7,  194-6,  194-8,  and  168  and  iodine  values  26-6, 
86-0,-  39-5,  and  98-8.  By  distillation  of  the  methyl 
esters  of  the  solid  acids  palmitic  and  stearic  acids 
were  identified  in  both  oils ;  further,  the  presence  of 
water-soluble  acids  was  confirmed.  The  ether- 
insoluble  bromides  of  the  liquid  fatty  acids  (about 

2- 1  and  3-2%,  respectively)  blackened  with  decom¬ 
position  between  220°  and  230°. 

E.  Lewkowitsch. 

Relation  between  the  amounts  of  urea  in  blood 
and  in  saliva.  S.  Miyazaki  (Bull.  Kyoto  Prcf. 
Med.  Coll.,  1928,  2,  119—142). 

Chemical  Abstracts. 

Urea  and  ammonia  in  normal  gastric  juice. 
D.  Simici,  R.  Vladesco,  and  M.  Popesco  (Compt. 
rend.  Soc.  Biol.,  1929,  101,  199—202,  202—204; 
Chem.  Zentr.,  1929,  ii,  3030). — The  gastric  juice  of 
fasting  persons  contains  0-014 — 0-042%  of  urea  and 
0-0048 — 0-0098%  of  ammonia,  the  values  being 
scarcely  affected  by  a  test  meal.  Injection  of  urea 
(5 — 10  g.  in  20  c.c.  of  water)  raised  the  values  to  0-06 
and  at  least  0-03%,  respectively.  In  pathological 
conditions  not  affecting  the  kidneys  these  values  are 
not  markedly  changed ;  in  those  affecting  the  kidneys 
they  are  increased  to  0-3  and  0-11%,  respectively. 

A.  A.  Eldridge. 

Composition  of  pancreatic  juice  and  blood- 
serum.  Influence  of  acid  and  base.  Influence 
of  inorganic  salts.  E.  G.  Ball  (J.  Biol.  Chem., 
1930,  86,  433—448,  449— 462).— The  of  pancreatic 
juice  is  chiefly  determined  by  the  rate  of  flow,  being 
high  during  rapid  secretion  and  low  when  secretion  is 
slow;  it  is  little  affected  by  intravenous  injections  of 
hydrochloric  acid  or  of  sodium  carbonate  which  pro¬ 
duce  marked  alterations  in  the  pa  of  the  blood- 
serum.  The  sum  of  the  concentrations  of  hydrogen 
carbonate  and  chloride  is  maintained  at  an  almost 
constant  level  irrespective  of  the  rate  of  secretion. 
Intravenous  injections  of  hydrochloric  acid  and 
of  sodium  carbonate  cause  decrease  and  increase, 
respectively,  of  the  hydrogen  carbonate  of  the 
pancreatic  juice. 

The  osmotic  pressures  of  blood-serum  and  pan¬ 
creatic  juice  are,  in  normal  circumstances,  identical,’ 
the  concentrations  of  sodium  and  potassium  in 
two  fluids  are  the  same  and  are  raised  to  the  saiue 
extent  by  injections  of  salts  of  these  metals.  The 
concentrations  of  calcium,  magnesium,  and  phos¬ 
phorus  in  pancreatic  juice  are  considerably 
than  those  in  blood  and  are  little  increased  by  i>ltra' 
venous  injections  of  these  substances.  The  tota 
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organic  matter  of  the  pancreatic  juice  is  larger  in 
amount  after  a  period  of  rest  than  after  one  of  active 
secretion.  C.  it.  Harington. 

Variations  in  inorganic  constituents  of  pan¬ 
creatic  juice  during  constant  drainage  of  the 
pancreatic  ducts.  C.  G.  Johnston  and  E.  G.  Ball 
(J.  Biol.  Chem.,  1930,  86,  643 — 653). — As  drainage  of 
the  pancreas  progressed  in  dogs  with  a  permanent 
fistula  the  chloride  of  the  juice  diminished,  whilst  the 
hydrogen  carbonate  increased ;  a  smaller  decrease 
was  observed  in  the  calcium,  but  the  total  cation  and 
anion  concentrations  remained  almost  constant.  The 
tended  to  increase  from  about  7-2  to  8-0. 

C.  R.  Harington. 

Urea-excreting  function  of  the  liver.  I.  Nor¬ 
mal.  II.  Effect  of  plant  poisons.  M.  Sakei 
(J.  Exp.  Digest.  Dis.,  Japan,  1929,  3,  1107 — 1118). — 
Babbits’  bile  contained  24-58  mg.  of  residual-  and 
9-07  mg.  of  urea-nitrogen  per  100  c.c.  Injection  of 
urea  into  the  blood  is  followed  by  an  increase  in  the 
bile-urea.  Injection  of  adrenaline  or  pilocarpine 
increases  the  bile-urea,  pilocarpine  increases  the 
blood-urea,  but  adrenaline  and  atropine  cause  no 
change.  Chemical  Abstracts. 

Halogen  excretion  in  the  liver.  Y.  Marijno 
(J.  Exp.  Digest.  Dis.,  Japan,  1929,  3,  939 — 954).— 
Organic  halogen  compounds  injected  into  a  rabbit  are 
excreted  in  the  bile  more  readily  than  inorganic  com¬ 
pounds.  The  excretion  of  inorganic  compounds  is 
markedly  dependent  on  the  cation.  Excretion  of  the 
halogens  decreases  in  the  order  chlorine,  bromine, 
iodine.  Oral  administration  is  followed  by  only 
slight  excretion  in  the  bile.  Chemical  Abstracts. 

Changes  in  the  alkali  reserve  and  the  sugar 
content  of  the  bile  by  the  action  of  various 
physiological  excitants.  I.  W.  Karatygin  and 
A.  Hefter  (Z.  ges.  exp.  Med.,  1929,  65,  183—197; 
Chem.  Zentr.,  1929,  ii,  3160). — The  alkali  reserve  of 
the  bile  varies  in  fasting  dogs  between  0  and  70 — 80% 
C02;  dextrose,  casein,  peptone,  and  meat  extract 
shift  the  reaction  towards  the  acid  side,  and  soaps 
towards  the  alkali  side.  Excretion  of  sugar  in  the 
bile  is  increased  by  ingestion  of  carbohydrates,  protein, 
and  extractive  materials,  diminished  by  that  of  fat, 
and  scarcely  affected  by  water.  A.  A.  Eldridge. 

Excretion  of  sterol  and  sterol  balance  in  total 
closure  of  the  biliary  duct.  M.  Burger  and 
W.  Winterseel  (Z.  ges.  exp.  Med.,  1929,  66,  459 — 
U4;  Chem.  Zentr.,  1929,  ii,  3160). — In  pathological 
conditions  of  the  liver  disturbance  of  the  fat-  and 
cholesterol-resorption  was  observed. 

A.  A.  Eldridge. 

Composition  of  human  milk  in  the  later 
Periods  of  lactation  and  a  comparison  with  that 
of  early  milk.  S.  T.  Widdows,  M.  F.  Lowenfeld, 
M.  Bond,  and  E.  I.  Taylor  (Biochem.  J.,  1930,  24, 
327 — 342). — The  percentages  of  calcium  and  phos¬ 
phorus  in  human  milk  follow  parallel  curves  through¬ 
out  the  course  of  lactation,  the  variation  in  the  latter 
being  less  than  that  of  the  former.  The  percentage 
of  both  is  less  in  the  early  weeks,  rising  to  a  maximum 
Jr  J-}1®  end  of  the  second  month,  and  then  slowly 
declining  to  the  end  of  the  tenth  month.  The  per¬ 


centage  of  ash  is  highest  during  the  first  two  weeks 
and  then  falls  continually  throughout  lactation,  the 
steepest  foil  being  during  the  last  month.  The 
percentages  of  calcium  oxide  and  of  phosphorus  pent  - 
oxide  gradually  rise  in  the  ash  to  reach  a  maximum 
during  the  hast  months.  That  of  the  former  rises 
from  15-5  in  the  early  weeks  to  26-1  in  the  later 
months,  whilst  that  of  the  latter  rises  from  13-56  to 
21-13.  The  ratio  of  the  percentage  of  calcium  oxide 
to  that  of  jihosphorus  pentoxide  rises  and  falls  during 
the  different  periods  in  accordance  with  the  rise  and 
fall  of  the  calcium  and  phosphorus.  The  average  rises 
from  1-35  to  1-42  and  falls  to  1-25  during  the  last 
months.  The  protein  content  decreases  rapidly  from 
a  very  high  value  immediately  after  parturition  to  the 
end  of  the  first  month  and  then  falls  gradually  but 
continuously  until  it  reaches  an  average  of  about 
0-9337%  bytheendof  the  tenth  month.  The  authors’ 
figures  for  the  average  percentage  of  protein  from  the 
end  of  the  first  month  until  the  tenth  differ  from  those 
obtained  by  other  workers.  The  percentage  of  sugar 
is  at  its  lowest  value  in  early  milk.  After  the  first 
month  it  varies  little  throughout  lactation.  The 
percentage  of  sugar  in  milk  is  affected  and  the  value 
lowered  when  the  breast  is  in  a  pathological  condition. 

S.  S.  Zilva. 

Determination  of  iron  in  milk  and  other 
biological  materials.  C.  A.  Elvehjem  (J.  Biol. 
Chem.,  1930,  86,  463 — 467). — The  material  is  inciner¬ 
ated  and  the  ash  taken  up  in  dilute  hydrochloric 
acid;  excess  of  sodium  hydroxide  is  added  and  the 
solution  is  boiled  for  1  hr.  After  reacidification  the 
iron  is  determined  colorimetrically  by  the  method  of 
Kennedy  (A.,  1927,  987).  The  treatment  with  alkali 
eliminates  tlie  difficulty  due  to  the  presence  of 
pyrophosphate  in  the  ash.  C.  R.  Harington. 

Fractional  dialysis  of  urine.  A.  Boms  (Compt. 
rend.  Soc.  Biol.,  1929,  101,  722—724;  Chem.  Zentr., 
1929,  ii,  2905). — A  vegetable  diet  increases  the  quantity 
of  easily  dialysable  substances  in  urine,  whilst  a 
meat,  and  particularly  a  milk,  diet  has  the  reverse 
effect.  '  A.  A.  Eldridge. 

Non-dialysable  fraction  of  urine.  A.  Boivin 
(Compt.  rend.  Soc.  Biol.,  1929,  101.  724—726: 
Chem.  Zentr.,  1929,  ii,  2905).— The  weight,  C  :  N 
ratio,  sulphur  content,  and  phosphorus  content  of  the 
non-dialysable  fraction  of  human  urine  depend  on  the 
technique  of  the  dialysis.  A.  A.  Eldridge. 

Acetone  and  acetoacetic  acid  in  urine.  C. 
Otto  (Pharm.-Ztg.,  1930,  75,  479-481).— The 

methods  available  for  the  detection  and  determination 
of  acetone  and  acetoacetic  acid  in  urine  are  discussed. 

W.  0.  Kermaok. 

Detection  of  acetone  and  acetoacetic  acid  in 
urine.  H.  Otto  and  H.  Tmiiof  (Siiddeut.  Apoth.-Ztg., 
1929,  69,  553—554;  Chem.  Zentr.,  1929,  ii,  2918).— 
Acetone,  and  not  acetoacetic  acid,  is  detectable  in 
urine  with  sodium  nitroprusside ;  Lange’s  ring  test  is 
most  convenient.  For  the  detection  of  acetoacetic 
acid  Gerhard’s  test  with  ferric  chloride  and  Ondrcjo- 
wich’s  test  with  methylene-blue  and  iodine  are 
preferred.  A.  A.  Eldridge. 

Detection  of  acetone  and  acetoacetic  acid  in 
urine.  P.  Horkheimer  (Siiddeut.  Apoth.-Ztg.,  1929, 
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69,  596;  Chem.  Zentr.,  1929,  ii,  291S). — Polemical 
(cf.  preceding  abstract).  A.  A.  Eldridge. 

Acetone  and  acetoacetic  acid  in  urine.  P. 
Horkheimer  (Pharm.-Ztg.,  1930,  75,  510) — Acetone 
is  rarely  present  in  fresh  diabetic  urine  to  the  extent 
of  more  than  0- 1  %.  A  positive  nitroprusside  reaction 
is,  therefore,  not  to  be  ascribed  to  acetone,  but  to 
acetoacetic  acid,  which  gives  the  test  at  a  much 
greater  dilution  than  the  former. 

H.  E.  F.  Notton.  , 
Dextrose  in  normal  urine.  H.  Roth  (Compt. 
rend.  Soc.  Biol.,  1929,  101,  218—220;  Chem.  Zentr., 
1929,  ii,  3030). — The  amount  of  dextrose  in  normal 
urine  varies  between  0-02  and  0-30%,  varying  with 
the  time  of  day.  After  fermentation  with  yeast  there 
remained  in  tiie  urine  0-01 — 0-02%  of  reducing  non¬ 
sugar  substances.  A.  A.  Eldridge. 

Reducing  power  of  urine.  H.  K.  Barren- 
scheen  and  G.  Dell’  Acqua  (Biochem.  Z.,  1930,  219, 
297—319). — The  dyes  which  confer  reducing  power 
on  human  urine  can  be  obtained  in  the  form  of 
barium  salts  and  contain  thiol  groups.  In  healthy 
ersons  the  reducing  power  of  the  urine,  determined 
y  Folin’s  method  (A.,  1928,  786),  remains  constant 
for  months.  Consumption  of  food  rich  in  protein 
increases  the  reducing  power,  whilst  that  of  vegetable 
food  decreases  it.  The  variations  in  the  reducing 
power  which  occur  in  certain  physiological  conditions 
and  the  decrease  in  the  reducing  power  of  the  barium 
salts  produced  by  formaldehyde  indicate  that  the 
reducing  power  of  the  urine  is  due,  in  part,  to 
urochrome.  W.  McCartney. 

Effect  of  various  indole  derivatives  on  the 
urochrome  content  of  urine.  S.  Kiminami  (Osaka 
J.  Med.,  1928,  27,  2791— 2800).— In  rabbits,  indole, 
skatole,  or  df- indole  lactate  causes  no  marked  change ; 
indole-2-  or  -3 -carboxylic  acid,  given  orally,  causes 
a  slight  increase,  whilst  with  dl-  and  Z-tryptophan  and 
pyruvic  acid  there  is  an  appreciable  increase. 

Chemical  Abstracts. 

Determination  of  uric  acid  [in  urine],  L. 
Tixier  (Bull.  Sci.  pharmacol.,  1929,  36,  77 — 79; 
Chem.  Zentr.,  1929,  ii,  3043). — Urine  (50  c.c.)  is 
digested  for  1  hr.  with  20  e.c.  of  a  solution  prepared 
from  copper  sulphate  (4  g.),  ammonia  solution 
(500  c.c.),  and  water  (500  c.c.) ;  after  filtering  and 
washing  with  5  c.c.  of  10%  ammonia  solution  there  are 
added  to  the  filtrate  5  c.c.  of  a  solution  containing 
potassium  cyanide  (20  g.),  ammonia  (10  c.c.),  and 
potassium  iodide  (60  g.  per  litre).  Titration  is  carried 
out  to  permanent  opalescence  with  0-1  AT-silver  nitrate; 
0-1  c.c.  is  equivalent  to  1  mg.  of  uric  acid. 

A.  A.  Eldridge. 

Micro-determination  of  urea  by  Nicloux  and 
Welter’s  method.  R.  Guillemet  and  P.  Golaz 
(Compt.  rend.  Soc.  Biol.,  1929, 101,  726— 72S;  Chem. 
Zentr.,  1929,  ii,  2918). — The  rapidity  and  precision 
of  the  method  are  increased  by  precipitating  the 
serum  with  Tanret’s  reagent,  treating  the  filtrate 
with  0-2  c.c.  of  a  5%  solution  of  xanthhydrol  in 
methyl  alcohol  (or  1%  in  acetic  acid),  and  collecting 
the  precipitate  on  a  Jena  filter.  After  washing, 
finally  with  saturated  alcoholic  dixanthylcarbamide, 


the  precipitate  is  dried  in  a  current  of  air  at  125°  for 
5  min.  A.  A.  Eldridge. 

Spontaneous  and  provoked  variations  in  the 
distribution  of  chlorine  between  serum  and 
blood-corpuscles  in  diseases.  C.  Achard  and 
M.  Enachesco  (Compt.  rend.,  1930,  190,  1037— 
1040). — The  spontaneous  variations  of  the  chlorine 
content  of  the  serum  and  corpuscles  during  acute 
and  cyclic  diseases,  and  the  variations  caused  by 
chloridisation  or  alkalisation  of  the  organism  during 
acyclic  diseases  have  been  studied.  At  the  end  of 
the  subsidence  of  fever  and  before  tho  onset  of  the 
chloridisation  crisis  of  convalescence  in  cases  of 
pneumonia,  the  alkaline  reserve  of  the  blood  increases, 
the  chlorine  content  of  the  serum  diminishes  or 
remains  stationary,  whilst  that  of  the  corpuscles  rises. 
At  the  moment  of  the  crisis  the  chlorine  content  of  the 
scrum  increases,  but  that  of  the  corpuscles  varies. 

Chloridisation  of  the  organism  in  chronic  and 
acyclic  diseases  generally  causes  an  increase  in  tho 
chlorine  content  of  both  serum  and  corpuscles,  whilst 
alkalisation  produces  variable  effects  on  the  distribu¬ 
tion  of  the  chlorine  and  also  on  its  retention  or  non¬ 
retention.  H.  Burton. 

Affinity  of  haemoglobin  for  oxygen  in  anaemia. 
G.  Litarczek,  H.  Aubert,  and  I.  Cosmulesco 
(Compt.  rend.  Soc.  Biol.,  1929,  101,  220—221,  222— 
223;  Chem.  Zentr.,  1929,  ii,  3233).— The  affinity  of 
haemoglobin  for  oxygen  is  reduced  in  amomia.  The 
ratio  of  l/k  to  (7Hxl08,  where  k  is  the  dissociation 
constant  of  the  oxyhaemoglobin,  is  abnormally  high 
in  anaemia.  A.  A.  Eldridge. 

Endogenous  uric  acid  metabolism  in  pernicious 
anaemia.  M.  C.  Riddle  (J.  Clin.  Invest.,  1929,  8, 
69 — 88). — During  early  remission  of  pernicious  antenna 
the  excretion  of  uric  acid  is  increased  by  uric  acid 
probably  resulting  from  the  destruction  of  large 
numbers  of  newly  matured  erythrocytes. 

Chemical  Abstracts. 

Spasm-producing  substance  in  sputum  of 
patients  with  bronchial  asthma.  J.  Harkavv 
(Arch.  Int.  Med.,  1930,  45,  641— 646).— The  sputum 
extract  was  tested  for  spasm-producing  properties  on 
isolated  intestine  (cat  and  rabbit).  The  sputum  of 
sensitive,  asthmatic  patients  contained  an  alcohol- 
soluble  substance  which  is  capable  of  stimulating  the 
contraction  of  smooth  muscle.  This  was  absent  from 
the  sputum  of  non-sensitive  asthmatic  patients  or 
those  without  asthma.  T.  R.  SeshadrI. 

Predisposition,  due  to  age,  towards  cancer. 
Changes,  due  to  age,  in  the  surface  tension  of 
blood-serum.  A.  Saitschenico  (Biochem.  Z.,  1930, 
219,  447 — 451). — Examination  of  serum  from  315 
healthy  persons  (ages  0 — 105  years)  showed  that  the 
surface  tension  of  the  serum  decreases  as  the  age  of 
the  individuals  from  which  it  is  taken  increases. 
The  results  support  the  theory  that  predisposition 
towards  cancer,  which  also  increases  with  increasing 
age,  is  favoured  by  the  decrease  in  the  surface  tension 
of  the  body-fluids.  W.  McCaBT^EV. 

Effect  of  saccharic  acid  on  the  Pasteur  reaction- 

E.  Krah  (Biochem.  Z„  1930,  219,  444-446).-- 
Saccharic  acid  inhibits  the  toxic  action  of  ferrous  iro 
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and  strengthens  the  Pasteur  reaction  in  carcinoma 
cells  of  the  mouse,  but  it  inhibits  anaerobic  ferment¬ 
ation  in  the  Jensen  sarcoma.  W.  McCartney. 

Cancer-producing  substances.  E.  L. -Kenna- 
WAY  (Biochem  J.,  1930,  24,  497—504). — Carcinogenic 
products  have  been  obtained  by  the  action  of  alu¬ 
minium  chloride  on  acetylene,  xylene,  naphthalene, 
naphthalene  and  bromobenzene,  and  tetrahydro- 
naphthalene.  Two  cancers  have- been  obtained  in  a 
series  of  10  mice  painted  with  a  solution  of  a  fairly 
pure  specimen  of  1  :  2  :  7  :  8-dibenzanthracene. 

S.  S.  ZiIjVa. 

Spectra  of  cancer-producing  tars  and  oils  and 
of  related  substances.  I.  Hieger  (Biochem.  J., 
1930,  24,  505 — 511)— The  fluorescence  spectra  of 
many  cancer-producing  substances  show  the  same 
bands  at  wave-lengths  4000,  4180,  4400  A.  These 
bands  are  remarkably  like  those  of  the  fluorescence 
spectrum  of  1  :  2-benzanthracene  apart  from  their 
absolute  wave-length.  A  study  of  the  fluorescence 
spectra  of  a  large  number  of  condensed-ring  aromatic 
hydrocarbons  shows  that  the  spectrum  is  character¬ 
istic  for  closely  related  derivatives  of  a  hydrocarbon. 
Absorption  spectra  in  the  ultra-violet  region  also 
indicate  some  connexion  between  at  least  one  power¬ 
fully  cancer-producing  material,  i.e.,  the  fraction 
boiling  at  260 — 320°/14  mm.  from  the  mixture  obtained 
by  the  action  of  aluminium  chloride  on  commercial 
tetrahydronaphthalcnc  (cf.  preceding  abstract)  and 
1 : 2-benzanthracene.  S.  S.  Zilva. 

Total  and  residual  nitrogen  contents  of  cere¬ 
brospinal  fluid.  S.  Kurita  (Keio  J.  Med.,  1928, 
8,  1843 — 1858). — Normal  values  (mg.  per  100  c.e.) 
for  total,  residual,  and  protein-nitrogen,  respectively, 
aro  17-2,  13-5,  23-0.  Values  for  various  pathological 
conditions  are  recorded.  Chemical  Abstracts. 

Dextrose  content  of  the  cerebrospinal  fluid. 
S.  Kurita  (Keio  J.  Med.,  1928,  8,  1859—1868).— 
’  “lues  for  the  percentage  total  and  residual  reducing 
substance  and  dextrose  in  the  fluid  (deaminised,  then 
treated  with  yeast)  were  normally  0-077,  0-025,  and 
tt'052,  respectively.  Values  for  various  pathological 
conditions  are  recorded.  Chemical  Abstracts. 

Iodine  content  of  the  cerebrospinal  fluid. 
K-  Ishikawa  (Med.  News,  Japan,  1928,  No.  1241, 
J331—1342). — The  normal  value  is  1-2 xlO*8  g.  per 
1*10  o.o.;  normal  values  were  observed  in  diabetes, 
syphilis,  and  exophthalmic  goitre.  Considerable  in¬ 
creases  on  ingestion  or  injection  of  potassium  iodide 
we  recorded.  Chemical  Abstracts. 

Human  diabetes  mellitus.  I.  Phosphate- 
carbohydrate  metabolism.  H.  Horsters  (Z.  gcs. 
e*P-  Med.,  1929,  66,  89—128 ;  Chem.  Zentr.,  1929,  ii, 

.  -1 — 3160). — In  dogs,  insulin  caused  a  diminution 
®  the  blood-sugar  and  -phosphate  by  about  50%,  and 
elution  of  the  blood  by  about  20%.  The  reduction 
®  normal  man  is  not  so  great,  and  in  diabetes  it  is 
wl  (max.  12%).  In  normal  man  the  organically 
unbmed  phosphorus  often  increased  markedly.  In 
'•ubetes  the  diminution  in  acid-soluble  blood- 
posphorus  was  often  parallel  with  or  followed  a 
■nunution  in  organically  combined  phosphorus. 

A.  A.  Eldridge. 


Residual  carbon  of  human  blood.  I.  Micro¬ 
determination.  Values  in  diabetes.  W.  Stepp 
and  J.  Sauer  (Deut.  Arch.  klin.  Med.,  1929,  165, 
223— 231 :  Chem.  Zentr.,  1929,  ii,  3168).— A  slight 
modification  of  Pregl’s  method  of  combustion  after 
deproteinisation  was  employed.  Considerable  vari¬ 
ations  are  normally  observed.  Determinations  in 
diabetes  and  after  administration  of  dextrose  are 
recorded.  A.  A.  Eldridge. 

Caroteneemia  and  diabetes.  II.  Relation¬ 
ship  between  sugar,  cholesterol,  and  carotene 
content  of  blood-plasma.  I.  M.  Rabinovitsch 
(Arch.  Lit.  Med.,  1930,  45,  586— 592).— For  the 
determination  of  carotene  in  blood  the  protein  is  first 
precipitated  with  95%  alcohol,  the  carotene  shaken 
out  with  light  petroleum,  and  the  solution  compared 
spectroscopically  with  a  standard. 

Certain  diabetic  patients  retain  ingested  vegetable 
pigments  to  a  greater  extent  than  others ;  these 
usually  have  a  high  blood-cholesterol  content.  In 
spite  of  their  chemical  relationship  the  presence  of  a 
large  amount  of  carotene  does  not  seem  to  be  the 
only  cause  of  the  high  cholesterol  value.  In  analogy 
to  the  effect  of  cholesterol  it  is  suggested  that  marked 
caroten.-cmia  also  indicates  unfavourable  prognosis. 

T.  R.  Seshadrt. 

Acetoacetic  acid  in  the  diabetic  organism.  J. 
Kleeberg  (Biochem.  Z.,  1930,  219,  381—384).— 
When  concentrated  sodium  hydroxide  solution  is 
added  to  urine  a  part  of  any  acetoacetic  acid  present 
is  converted  into  the  enol  form  and  an  improved  result 
is  obtained  when  the  ferric  chloride  test  is  applied. 

W.  McCartney. 

Occurrence  of  glycogen  in  a  rabbit  with 
experimental  diabetes.  K.  Yoshida  (J.  Study 
Micro-org.,  Japan,  1928,  22,  277 — 281). — Adrenaline 
or  sodium  chloride  hyperglyccemia  is  accompanied  by 
the  appearance  of  glycogen  in  the  superficial  layers  of 
the  caecum  or  colon.  Chemical  Abstracts. 

Tissue  metabolism.  I.  Phloridzin  diabetes. 
E.  Shorr,  R.  O.  Loebel,  and  H.  B.  Richardson. 
II.  Respiratory  quotient  of  normal  and  diabetic 
tissue.  H.  B.  Richardson,  E.  Shorr,  and  R.  0. 
Loebel  (J.  Biol.  Chem.,  1930,  86,  529—549,  551— 
569). — I.  The  respiratory  quotients  of  excised  renal 
tissue  of  normal  rats  were  determined  with  an  error  of 
JO-014  and  fell  between  the  limits  0-705 — 0-949,  i.e., 
within  the  range  characteristic  for  the  intact  animal ; 
the  value  of  the  respiratory  quotient  was  raised  by 
addition  of  dextrose  to  the  medium  in  the  case  of 
tissue  obtained  both  from  normal  and  phloridzinised 
animals,  and  the  actual  presence  of  phloridzin  in  the 
medium  did  not  influence  this  result,  although 
phloridzin  exercised  a  narcotic  effect  in  depressing 
the  total  respiratory  exchange  of  the  tissue.  The 
action  of  phloridzin  does  not  therefore  involve  direct 
interference  with  the  carbohydrate  metabolism  of 
the  tissues. 

II.  The  respiratory  quotients  of  excised  renal  or 
muscular  tissue  of  normal  dogs  lay  between  0-7  and 
1-0,  which  indicates  that  the  oxidative  processes 
involved  utilisation  of  fat;  the  quotients  of  tissues 
from  depancreatised  dogs  were  so  low  (0-7 — 0-75)  as 
practically  to  exclude  oxidation  of  sugar  ;  these 
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tissues  showed  no  increase  in  respiratory  quotient 
when  dextrose  was  added  to  the  medium.  The  facts 
are  against  the  theories  that  sugar  is  the  essential  fuel 
for  muscle-tissue  oxidation,  and  that  the  waste  sugar 
in  diabetes  is  formed  from  fat.  C.  R.  Harington. 

Value  of  blood-amylase  in  diagnosis  of 
pancreatic  disease.  R.  Elman,  N.  Arneson,  and 
E.  A.  Graham  (Arch.  Surg.,  1929,  19  ,  943—967).— 
Blood-amylase,  as  measured  by  the  decrease  in 
viscosity  of  a  standard  starch  solution,  is  high  (7-8 — 
150  units ;  normal,  4-3 — 6-8  units)  in  individuals  with 
pancreatic  lesions.  Chemical  Abstracts. 

Excretion  of  creatine  and  creatinine  in  the 
urine.  Iv.  Ishikawa  (Med.  News,  Japan,  1929, 
No.  1244,  137 — 153). — In  exophthalmic  goitre  the 
urine  contains  creatine.  Administration  of  thyroid 
extract  increases,  and  of  insulin  decreases,  the 
excretion  of  creatine  and  creatinine. 

Chemical  Abstracts. 

Magnesium  and  calcium  in  the  liver  of  hyper- 
thyroidised  animals.  M.  Cahane  (Compt.  rend. 
Soc.  Biol.,  1929, 100,  577—578;  Chem.  Zentr.,  1929, 
ii,  3025). — With  guinea-pigs  the  increase  was  0-0021 
and  0-0015%,  respectively.  A.  A.  Eldridge. 

Chloride  determinations  in  cases  of  intestinal 
obstruction.  M.  Paget  (Bull.  Soc.  Chim.  biol., 
1930,  12,  409—410). — Chloride  determinations  in 
cases  of  high  or  low  obstruction  of  the  intestine  should 
be  made  on  whole  blood  when  the  alkaline  reserve  is 
increased  and  on  the  serum  when  it  is  normal. 

P.  G.  Marshall. 

Urobilin  and  bilirubin  in  blood  and  urine  in 
leprosy.  E.  A.  Molinelli  and  M.  Royer  (Semana 
Med.,  1929,  36,  1799— 1801).— The  blood  and  urine 
of  leprosy  do  not  contain  urobilin;  blood-bilirubin 
is  normal,  but  the  urine  does  not  contain  bilirubin  or 
bile  salts.  Chemical  Abstracts. 

Metabolism  of  lymphocytes.  H.  Schlossmann 
(Biochem.  Z.,  1930,  219,  463 — 467). — Lymphocytes 
from  the  blood  of  a  child  suffering  from  lymphatic 
leucaemia  were  found  to  consume  10 — 14  c.c.  of 
oxygen  per  mg.  dry  weight  per  hour. 

W.  McCartney. 

Choleemia,  urobilinaemia,  and  urobilinuria  in 
various  diseases  of  the  liver.  R.  Dassen  (Semana 
M&L,  1930,  37,  30 — 36). — Blood-urobilin  values  (mg. 
per  100  c.c.)  were  :  typhoid  fever  3-6 — 4,  cholelithiasis 
and  cirrhosis  8 — 12,  toxic  hepatitis  8 — 60.  The  bile 
acids  are  normally  1-8 — 3  mg.  per  100  c.c.,  but  in 
liver  diseases  up  to  5  mg.  Normal  blood  contains  no 
urobilin.  Chemical  Abstracts. 

Phosphorus  in  the  blood  and  urine.  I.  Schulz 
(Ann.  Int.  Med.,  1930,  3,  667 — 689). — Normally  the 
(fasting)  level  of  plasma-inorganic  phosphorus  is  not 
greater  than  the  whole  blood  level;  in  nephritis  the 
reverse  holds.  The  excretion  of  injected  phosphate 
was  studied.  Chemical  Abstracts. 

Lactic  acid  content  of  the  blood  in  pleuritis. 

E.  Yano  and  T.  Yada  (Juzenkaishi,  1928,  33,  2015 — 
2036). — The  normal  value,  9 — 16  parts  per  1000,  is 
increased  to  8-5 — 33-8.  Chemical  Abstracts. 

Pleuritis.  K.  Yoshimoto  and  M.  Takahashi 
(Juzenkaishi,  1929,  34,  391 — 408). — -The  amount  of 


lipins  in  the  exudate  increases  with  progress  of  the 
disease ;  the  cholesterol  and  lecithin  contents  increase 
at  the  curative  period  and  again  decrease. 

,  Chejiical  Abstracts. 

Acid-base  equilibrium  of  the  blood  in  acute 
rheumatism.  L.  G.  Parsons  and  S.  H.  Edgar 
(Arch.  Dis.  Childhood,  1929,  4,  291— 298).— The  ! 
symptoms  of  rheumatism  in  children  are  not  associated 
with  an  excess  of  acid  in  the  tissues. 

Chemical  Abstracts. 

Nature  of  mineral  particles  enclosed  in  the 
lungs  of  miners.  A.  Policard  and  J.  Devuns 
(Compt.  rend.,  1930,  190,  979 — 9S0). — The  black  or 
brown  opaque  particles  (1 — 10  ^)  with  angular  edges 
consisted  of  coal.  The  smaller,  translucent,  irregular¬ 
shaped  particles,  rarely  as  large  as  6—8  p,  consisted 
of  silica.  C.  C.  N.  Vass. 

Hypercholesterolsemia  and  excretion  of  chole¬ 
sterol  after  splenectomy.  L.  Bugnard  (Compt. 
rend.  Soc.  Biol.,  1929, 101,  765—766;  Chem.  Zentr., 

1929,  ii,  2574). — After  splenectomy  the  bile-cholesterol 

diminishes.  A.  A.  Eldridge. 

Calcium  and  phosphorus  metabolism  of  rats 
during  pregnancy  and  lactation  ;  influence  of 
reaction  of  diet.  H.  Goss  and  C.  L.  A.  Schmidt  (J. 
Biol.  Chem.,  1930,  86,  417 — 432). — The  calcium  and 
phosphorus  balances  of  rats  were  almost  invariably 
positive  during  pregnancy  and  markedly  negative  j 
during  lactation.  Increased  acidity  or  alkalinity  of 
the  diet  had  no  pronounced  effect  on  mother  or 
young,  except  that  lactation  tended  to  fall  off  in  the 
animals  receiving  excess  of  alkali.  The  positive 
calcium  and.  phosphorus  balance  associated  with 
normal  pregnancy  was  observed  also  during  resorp¬ 
tion  of  the  foetus  in  pregnant  rats  on  a  diet  deficient 
in  vitamin-E.  C.  R.  Harington. 

Reproductive  disturbances  caused  by  feeding 
protein-deficient  and  calcium-deficient  rations 
to  breeding  pigs.  H.  R.  Davidson  (J.  Agric.  Sci., 

1930,  20,  233 — 264). — Neither  protein-  nor  calcium- 

deficiency  in  the  rations  of  breeding  pigs  appears  to 
be  the  chief  cause  of  partial  foetal  atrophy.  Calcium 
deficiency  results  in  an  increase  in  the  number  of 
pigs  born  dead,  and  leads  to  the  serious  reduction 
and  final  failure  of  the  sow’s  milk  supply,  both  of 
which  effects  are  intensified  after  two  or  three  gener¬ 
ations.  E.  Holmes. 

Application  of  microchemical  reactions  in  the 
problem  of  calcification  in  osteogenesis.  'j- 
Schulze  (Roux’  Arch.  Entw.  Org.,  Z.  wiss.  Biol-, 
1925,  D,  106,  62—74;  Chem.  Zentr.,  1930,  i,  9S)- 

Saline  drinking  water.  V.  G.  Heller  and  0.  H- 
Larwood  (Science,  1930,  71,  223 — 224).— 
present  in  the  drinking  water  of  animals  (mainly 
rats),  1-5%  of  magnesium  sulphate  retards  gro"tn 
and  increases  mortality  among  the  young;  c*y0f 
chloride  has  an  even  greater  effect,  whilst  t/o. 
sodium  chloride  causes  stunted  growth  anil  t-o/o  * 
rapid  loss  of  weight.  Sodium  carbonate  and,  to  • 

smaller  extent,  sodium  hydrogen  carbonate  are  a^ 
deleterious  at  similar  concentrations.  A  mixture  o 
2%  of  sodium  chloride  and  0-5%  of  magnesium  o 
calcium  chloride  inhibits  growth.  No  antagoms  i 
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action  of  ions  lias  been  detected.  The  chloride  ion 
is  more  toxic  than  the  sulphate  or  carbonate  ion  and 
the  calcium  and  magnesium  ions  are  more  toxic  than 
the  sodium  ion.  L.  S.  Theobald. 

Intestinal  elimination  of  iron  in  the  dog.  V. 
Henriques  and  A.  Roche  (Bull.  Soc.  Chim.  biol., 
1930,  12,  404—408). — A  daily  oral  administration  of 
iron  (360—1675  mg.)  as  lactate  does  not  affect  elimin¬ 
ation  by  the  colon.  The  intestinal  absorption  of  iron 
(determined  by  the  titanous  chloride  method)  varies 
with  the  salt  used,  and  the  results  do  not  support  the 
theory  of  absorption  in '  the  small  intestine-  and 
elimination  by  the  large  intestine. 

P.  G.  Marshall. 

Oxygen  consumption  of  nerve  in  the  presence 
of  dextrose  and  galactose.  M.  Sherif  and  E.  G. 
Holmes  (Biochem.  J.,  1930,  24,  400 — 40 1 ) .—Both 
sugars  prolong  the  period  for  which  isolated  mam¬ 
malian  nerves  take  up  oxygen  at  a  steady  rate. 

S.  S.  Zilva. 

Effect  of  alterations  in  the  concentration  of  the 
cations  of  Ringer  solution  on  peripheral  nerves. 
B.  Misske  (Biochem.  Z„  1930,  219,  320— 329).— The 
effect  of  all  possible  isotonic  mixtures  of  the  cations 
of  Ringer  solution  (sodium,  potassium,  calcium)  on 
the  excitation  of  the -peripheral  nerves  of  the  frog 
has  been  deduced  from  results  plotted  on  a  triaxial 
system  of  co-ordinates.  Antagonism  exists  between 
each  pair  of  ions,  although  these  may  also  act  syner¬ 
getically.  Very  small  changes  in  the  concentrations 
of  tho  ions  are  sufficient  to  affect  the  action  on  the 
nerves  and  characteristic  alterations  occur  as  the 
concentration  of  the  sodium  ion  increases  while  that 
of  the  potassium  or  calcium  ion  is  zero.  Paralysis  is 
produced  more  rapidly  by  increased  concentrations 
of  potassium  than  by  corresponding  concentrations 
of  calcium.  In  some  cases  the  effects  of  increased 
concentrations  of  the  ions  are  irreversible. 

W.  McCartney. 

Effect  of  alterations  in  the  concentration  of  the 
cations  of  Ringer  solution  on  striped  muscle. 
B.  Misske  (Biochem.  Z.,  1930,  219,  330—334;  cf. 
preceding  abstract). — From  results  plotted  on  a  tri¬ 
bal  diagram  it  is  seen  that  potassium  and  calcium 
are  not  merely  antagonistic  in  their  action  on  striped 
muscle,  but  also  that  there  is  often  synergism  between 
them  and  that  this  holds  also  for  sodium  with  respect 
both  to  potassium  and  to  calcium.  W.  McCartney. 

Movement  of  ions  in  gelatin  gels  and  in  the 
nerve  substance.  I.  Rate  of  movement,  under 
the  influence  of  direct  electric  current,  of 
hydroxyl  and  hydrogen  ions  in  gelatin  gels  of 
varying  concentration.  II.  Absolute  velocity  of 
hydroxyl  ions  in  nerve  substance.  III.  Tem¬ 
perature  coefficient  of  the  rate  of  movement  of 
hydroxyl  ions  in  gelatin  gels  compared  with  the 
temperature  coefficients  of  various  phases  of  the 
process  of  stimulation  .  in  nerve  and  muscle. 
•  V.  Efimov  (Biochem.  Z.,  1930,  219,  349—353, 
*>4—360,  361— 363).— I.  The  absolute  velocity  of  the 
•i'droxyl  and  hydrogen  ions  moving  in  gelatin  gels 
inder  the  influence  of  direct  electric  current  decreases 
rapidly  and  greatly'  as  the  concentration  of  gelatin 

increases. 

3rr 


II;  In  the  frog  nerve  the  absolute  velocity  of 
tho  hydroxyl  ion  varies  from  0-000043  to  0  000240 
cm. /sec. 

III.  The  temperature  coefficient  of  the  absolute 
velocity  of  .the  hydroxyl  and  hydrogen  ions  in  gelatin 
gels  is  T4 — T65  and  is  very  close  to  that  of  the 
propagation  of  the  impulse  in  nerve  and  muscle. 
The  coefficient  is  independent  of  the  concentration 
of  the  gels.  W.  McCartney. 

Variations  in  the  phosphorus  content  of 
Lepidoptera  during  nymphosis.  A.  Courtols 
(Compt.  rend.,  1930,  190,  107S— 1080).— The  total 
phosphorus,  of  the  chrysalides  of  Sphinx  ligmtri, 
Attacns  pernyi,  Saturnia  pyri,  and  S.  pavonia  is 
0-2— 0-266%  of  the  fresh  tissue.  The  inorganic 
phosphorus  increases  during  histolysis  and  then 
diminishes  during  the  reconstruction  of  the  imago. 
The  adults  contain  rather  more  total  phosphorus 
than  the  chrysalides ;  the  major  part  is  in  the  genital 
products.  The  female  contains  considerably  more 
inorganic  phosphorus  than  the  male  adult. 

H.  Burton. 

Metamorphosis  of  insects.  VII.  Composition 
of  the  blood  of  larvae  of  Deilephila  euphorbia z. 
Changes  in  the  composition  during  meta¬ 
morphosis.  J.  Heller  and  A.  Moktovska  (Bio¬ 
chem.  Z„  1930,  219,  473—189;  cf.  A.,  1926,  197).— 
The  blood  of  the  ripe  larvae  of  D.  euphorbia}  contains, 
on  the  average,  per  100  c.c. :  total  nitrogen  1180  mg., 
protein-nitrogen  825  mg.,  amino-nitrogen  170  mg., 
peptide-nitrogen  120  mg.,  uric  acid  20  mg.,  reducing 
substances  (as  dextrose)  127  mg.,  inorganic  phosphorus 
12  mg.,  calcium  41  ing.,  magnesium  43-5  mg.,  chlorine 
48-6  mg.,  and  iron  5-8  mg.  During  metamorphosis 
the  content  of  residual  and  amino-nitrogen  remains 
unchanged.  In  fasting  larvae  and,  more  slowly,  in 
pupae  (but  not  during  pupation),  the  content  of 
protein-nitrogen  falls  to  50 — 60%  of  the  normal 
value.  .  The  content  of  reducing  substances  is  smallest 
and  decreases  most  rapidly-  during  pupation  and 
changes  in  this  content  are  related  to  changes  in  the 
readiness  of  the  blood  to  blacken  when  exposed  to 
air.  Pupation  is  possibly’’  regulated  by  an  oxidation- 
reduction  process.  During  the  pupal  period  the  con¬ 
tent  of  inorganic  phosphorus  first  increases  fivefold 
and  then  falls  again.  The  argininephosphoric  acid 
content  of  the  blood,  the  depression  of  its  f.  p.,  and 
also  its  specifio  gravity-,  surface  tension,  reaction.  and 
buffering  power  have  been  measured. 

W.  McCartney. 

Metabolism  of  phospholipins.  I.  Influence 
of  diet  on  phospholipin  fatty  acids  in  tissues  of 
the  cat.  It.  G.  Sinclair  (J.  Biol.  Chem.,  1930,  86, 
579 — 586). — The  amount  and  composition  of  the 
phospholipins  in  various  tissues  of  the  cat  were 
determined  when  the  animals  were  fed  on  ox-kidney 
and  when  they  were  fed  on  ox-muscle,  the  former 
diet  being  the  richer  in  unsaturated  fatty-  acids.  Tho 
total  amount  of  phospholipin  was  not  affected  except 
that  the  livers  of  the  animals  on  tho  kidney  diet  con¬ 
tained  a  larger  quantity.  The  degree  of  unsaturation 
of  the  phospholipins  was  greater,  however,  in  all 
tissues  of  the  latter  animals,  and  more  particularly 
in  the  brain.  C.  R.  Harington. 
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Fatty  acids  essential  in  nutrition.  G.  O.  Burr 
and  M.  M.  Burr  (,T.  Biol.  Chcm.,  1930,  86,  587— 
021). — The  complete  removal  of  fat  from  the  diet 
of  the  rat  (cf.  A.,  1929,  853)  causes  development  of 
renal  lesions  which  are  particularly  severe  if  the 
protein  content  of  the  diet  be  high.  The  consumption 
of  water  in  these  animals  is  much  increased,  the 
excess  being  excreted  by  the  lungs  and  skin.  Repro¬ 
ductive  functions  are  profoundly  deranged  by  depriv¬ 
ation  of  fat,  ovulation  being  absent  or  irregular,  and 
the  males  being  impotent.  The  symptoms  are  re¬ 
lieved  by  administration  of  pure  linoleic  acid,  or, 
more  efficiently,  by  unsaturated  fats,  but  not  by 
saturated  fatty  acids  or  by  butter.  The  condition  is 
therefore  thought  to  be  due  to  the  inability  of  the 
organism  to  synthesise  the  essential  linoleic  acid. 

C.  R.  Harinoton. 

Histochemical  study  of  aldehyde  substances 
produced  by  fat  metabolism.  J.  Verne  (Ann. 
Physiol.  Physicochim.  biol.,  1929,  5,  245 — 267 ;  Chem. 
Zentr.,  1929,  ii,  2576). — Feulgen’s  reaction,  given  by 
many  animal  tissues,  is  considered  to  be  due  to 
aldehydic  substances,  formed  principally  from  un¬ 
saturated  fatty  acids.  The  reaction  is  not  given  if 
oxidation  is  carried  on  too  far.  The  aldehydic  sub¬ 
stances  must  pre-exist  in  living  tissue  or  occur  as 
labile  compounds  from  which  they  are  easily  liber¬ 
ated  by  weak  acids  or  platinum  chloride. 

A.  A.  Eldridge. 

Milking  at  three  eight-hour  intervals  as  a 
means  of  investigating  variations  in  the  fat  and 
solids-not-fat.  K.  W.  D.  Campbell  (J.  Agric.  Sci., 
1930,  20,  213 — 232).— The  average  increase  in  milk 
yield  of  9  cows  due  to  milking  three  times  a  day  was 
19-3%,  whilst  the  average  increase  with  3  heifers  was 
only  5-6%.  The  high  fat  content  of  the  bulk  milk 
from  this  herd  was  due  to  the  high  fat  level  main¬ 
tained  by  each  individual  cow  at  one  specific  milking, 
not,  however,  the  same  milking  for  all  cows.  It  is 
suggested  that  there  is  some  factor  operative  during 
the  night  which  lowers  the  fat  content  of  the  morning 
milk  independently  of  a  long  or  short  night  milking 
interval.  ’  E.  Holmes. 

Glycogen  and  the  activity  of  the  snail’s  heart. 
M.  Loeper,  A.  Lemaire,  and  A.  Mougeot  (Compt. 
rend.,  1930,  190,  950 — 951). — Glycogen  is  lost  during 
work,  and  disappears  when  the  heart  is  exhausted. 
Activity  is  maintained  the  longer,  the  richer  the 
heart  is  in  glycogen ;  the  regularity,  if  not  the  in¬ 
tensity,  of  the  beat  is  in  general  greater  in  hearts 
exhibiting  normal  glycogenesis.  The  heart  retains 
glycogen  for  a  longer  period  when  immersed  in 
Locke’s  medium,  which  contains  sugar,  than  in 
Ringer’s  medium.  Whilst  the  addition  of  starch 
rapidly  stops  the  heart,  and  addition  of  glycogen 
does  not  activate  it,  association  with  amylolytic 
enzymes,  especially  pancreatic  extract,  furnishes  re¬ 
activation  analogous  to  that  produced  by  dextrose. 
When  administered  without  accompanying  carbo¬ 
hydrate  amylolytic  enzymes  rapidly  stop  the  heart. 

C.  W.  Shoppee. 

Glycogen  of  the  heart  and  cardiac  medica¬ 
ments.  M.  Loeper,  A.  Mougeot,  R.  Degos,  and 
S.  be  Sezb  (Compt.  rend.,  1930,  190,  971—972).— 


The  glycogen  content  of  the  heart-muscle  (snail, 
rabbit,  and  guinea-pig)  is  unaffected  during  a  sudden 
arrest  caused  by  acetylcholine  or  by  the  retardation 
due  to  quinidine.  Administration  of  adrenaline 
causes  an  immediate  disappearance  of  glycogen. 

C.  C.  N.  Vass. 

Utilisation  of  sugars  in  muscle.  W.  Gries- 
bach  (Z.  ges.  exp.  Med.,  1929>  65,  172 — i7S;  Chem. 
Zentr.,  1929,  ii,  3161). — Lajvulo.se  and  dextrose,  but 
not  galactose,  and  mannose  only  when  dog’s  blood 
was  used,  disappeared  in  perfusion  experiments  with 
surviving  extremities.  Formation  of  glycogen  could 
not  be  observed,  and  that  of  lactic  acid  could  not  be 
followed,  since  the  lactic  acid  content  of  the  perfusing 
blood  depends  in  considerable  degree  on  the  supply  of 
oxygen.  A.  A.  Eldridge. 

Degradation  of  fatty  acids  in  surviving  dog’s 
muscle.  W.  Griesbach  (Z.  ges.  exp.  Med.,  1929, 
65,  179— 182;  Chem.  Zentr.,  1929,  ii,  3161). — 
Addition  of  lower  fatty  acids  to  the  perfusing  blood  (cf. 
preceding  abstract)  did  not  lead,  even  with  muscular 
activity,  to  the  formation  of  a  detectable  quantity  of 
acetone.  Added  acetoacetic  acid  was  not  more 
rapidly  decomposed  by  active  than  by  resting  muscle. 

A.  A.  Eldridge. 

Relation  between  carbohydrate  and  fat  meta¬ 
bolism.  I.  S.  Geness  and  Z.  Dienerstein.  n. 

Z.  Dienerstein  and  S.  Geness  (Z.  ges.  exp.  Med., 
1929,'  65,  362—370,  371—381 ;  Chem.  Zentr.,  1929, 
ii,  3235—3236). — On  administration  of  neutral  fat 
to  the  dog  the  blood-fat  and  -ketonic.  substances 
increase,  whilst  blood-lactic  acid  diminishes ;  adminis¬ 
tration  of  dextrose  is  followed  by  a  rise  of  blood-  i 
sugar  and  -lactic  acid  and  a  fall  of  blood-ketonic 
substances.  The  results  with  splenectomised  dogs 
are  substantially  similar.  A.  A.  Eldridge. 

Induced  variations  in  carbohydrate  meta¬ 
bolism.  I.  Methods  and  controls.  II.  Effects 
of  insulin,  pancreatectomy,  and  nervous  manipul¬ 
ation  of  the  pancreas.  A.  R.  Colwell  (Amer.  J. 
Physiol.,  1930,  91,  664— 678,  679— 689).— I.  The 
continuous  intravenous  injection  of  dextrose  into 
cats  produces  glycosuria  if  the  dextrose  supplied  is 
more  than  0-35  g.  per  kg.  per  hr.  The  blood-sugar 
does  not  ^remain  constant  and  shivering  fits  may 
produce  an  increased  utilisation  of  the  sugar. 

II.  Insulin  diminishes  and  adrenaline  increases  the 
amount  of  sugar  excretion.  Removal  of  the  pancreas 
causes  all  the  injected  sugar  to  be  excreted,  but 
nervous  stimulation  or  denervation  of  the  pancreas 
seems  to  be  without  effect.  E.  Boyland. 

Rise  in  urinary  acidity  during  work  and  its 
relation  to  fatigue.  M.  8.  Reznitsciienko  (Zhur. 
exp.  Biol.  Med.,  1929,  11,  86— 94).— The  curve  ol 
urinary  pH  during  work  reflects  the  intensity  of 
physical  exertion.  Chemical  Abstracts. 

Reaction  changes  of  active  muscle  in  connexion 
with  the  change  of  creatinephosphoric  aC1 
(phosphagen).  O.  Meyerhof  and  F.  TIpyA>N, 
(Naturwiss.,  1930,  18,  330— 332).— Between  p„  «  ami 
9  the  hydrolysis  of  creatinephosphoric  acid  proceet  s 
without  change  in  the  reaction,  but  for  smaller 
pa  values  free  base  is  formed,  with  a  maximum  eitec 
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at  pa  6,  when  0-75  equivalent  of  base  is  formed  for 
each  mol.  decomposed.  Using  these  facts  in  con¬ 
junction  with  Warburg’s  manometric  method  it  is 
possible  to  find  the  amounts  of  phosphagen  formed 
or  destroyed.  By  means  of  the  manometric  method 
in  which  the  gas  space  of  the  manometric  vessel  is 
filled  with  a  mixture  of  nitrogen  and  carbon  dioxide 
in  different  proportions,  the  pn  of  the  muscle  can  be 
varied  between  8-2  and  G.  Taking  account  of  the 
lactic  acid  formed  and  the  buffer  effect  of  the  muscle, 
the  reaction  displacement  found  in  resting  and  active 
muscle  agreed  with  that  expected.  A.  J.  Mee. 

Hydrolysis  of  phosphocreatine  and  lactic  acid 
formation  in  frog's  muscle.  H.  Mackler,  J.  M.  D. 
Olmsted,  and  W.  W.  Simpson  (Amer.  J.  Physiol... 
1929,  91,  362 — 364). — Lactic  acid  formation  at  rest 
is  accompanied  by  little  or  no  decrease  in  phospho¬ 
creatine.  On  stimulation  some  phosphocreatine  is 
decomposed,  but  it  has  no  quantitative  relation  to 
the  lactic  acid  formation.  E.  Boyland. 

Glandular  metabolism.  I.  Source  of  lactic 
acid  in  the  testicle  and  submaxillary  gland. 
H.  E.  Himwich  and  M.  A.  Addas  (Amer.  J.  Physiol., 
1929,  91,  172 — 177). — Glycogen  is  converted  into 
lactic  acid  on  incubation  of  glandular  tissue. 

E.  Boyland. 

Age  and  effect  of  unusual  diets.  E.  M.  Mackay 
and  L.  L.  MacKay  (J.  Biol.  Chem.,  1930,  86,  765 — 
111). — The  real  effect  on  rats  of  diets  containing  given 
amounts  of  extra  cystine,  or  large  amounts  of  protein, 
is  independent  of  the  age  of  the  animals.  The 
apparently  greater  effects  obtained  in  young  animals 
are  due  to  the  proportionately  greater  food  intake  of 
the  latter.  C.  R.  Harington. 

Purine  metabolism.  III.  Effect  of  diet  and 
caging  on  allantoin  excretion  of  the  rabbit.  A.  A. 
Christman  (J.  Biol.  Chem.,  1930,  86,  477 — 489). — 
When  rabbits  are  kept  in  metabolism  cages  on  a 
constant  diet  the  excretion  of  allantoin  decreases  very 
markedly.  The  excretion  varies  also  in  response  to 
alterations  in  the  non-protein  constituents  of  the 
diet;  it  is  increased  by  oral  administration  of  calcium 
chloride  and  decreased  by  feeding  with  milk. 

C.  R.  Harington. 

Hyperallantoinuria  and  the  existence  of  an 
organo-vegetative  centre  for  purine  metabolism. 
C.  Kayser  and  A.  E.  Y  Costa  (Ann.  Physiol.  Physico- 
chim.  biol.,  1929,  5,  370—391 ;  Chem.  Zentr.,  1929, 
ii,  2576 — 2577). — All  kinds  of  polyuria  arc  accom¬ 
panied  by  an  increase  of  allantoin  in  the  urine; 
injection  of  pituitary  extract  causes  the  disappear¬ 
ance  of  both  the  hyperallantoinuria  and  the  polyuria. 

A.  A.  Eldridge. 

Basal  metabolism  of  young  college  women  in 
Florida.  J.  Tilt  (J.  Biol.  Chem.,  1930,  86,  635— 
^1). — The  average  basal  metabolic  rate  of  52  women 
,Ji ages  17 — 25  was  about  10%  lower  than  the  standard 
**  present  accepted.  No  effect  of  change  of  season 
*  of  increased  physical  activity  was  observed. 

*  C.  R.  Harington. 

Colloid  chemistry  of  protoplasm.  V.  Sur- 
jnce  precipitation  reaction  of  living  cells.  L.  V. 
ueilbrunn  (Arch.  exp.  Zollforsch.,  1927,  4,  246 — 
‘63;  Chem.  Zentr.,  1929,  ii,  2S99— 2900).— A  study 
3h* 


of  the  formation  of  a  film  at  the  surface  of  expressed 
protoplasm.  In  certain  cases  the  presence  of  calcium 
or  strontium  is  essential.  Sea-urchin’s  eggs  contain 
a  substance,  ovothrombin  or  cytothrombin,  which 
causes  the  reaction  in  the  absence  of  calcium  or  in 
presence  of  minimal  quantities.  Ovothrombin  is  not 
aii  enzyme  and  is  not  colloidal.  A.  A.  Eldridge. 

Ions,  automatins,  and  sensitisers.  H.  Zwaar- 
demakkr  (Arch.  Necrland.  Physiol.,  1930,  15,  1 — - 
22). — A  review  and  discussion  of  the  role  of  radioactive 
elements  in  biology.  Their  action  is  apparently  not 
dependent  on  the  ordinary  balance  and  antagonism 
of  ions,  but  is  catalytic  in  nature,  choline,  adrenaline, 
and  histamine  probably'  acting  as  sensitisers. 

W.  O.  Kermack. 

Oxidation  of  some  constituents  of  the  body  by 
activated  charcoal.  O.  Furth  and  H.  Kaunitz 
(Bull.  Soc.  Chim.  biol.,  1930, 12,  411— 412).— Amino- 
acids  of  high  mol.  wt.  are  deaminised  more  readily 
than  those  of  low  mol.  wt.  Amides,  some  dipeptides, 
proline,  and  histidine  are  not  affected  by  charcoal. 
Phenolic  substances  are  rapidly  destroyed.  Ordinary 
sugar  charcoal  is  almost  as  active  as  animal  charcoal. 
Deamination  is  in  no  case  complete. 

P.  G.  Marshall. 

Pharmacological  action  of  fresh  defibrinated 
blood.  I.  II.  Preparation  and  action  of  active 
principle.  K.  Zipf  and  E.  Wagenfeld  (Arch.  exp. 
Path.  Pharm.,  1930,  150,  70—90,  91— 105).— The 
active  principle  of  defibrinated  blood  may  be  freed 
from  protein  by  precipitation  of  the  latter  with 
colloidal  ferric  hydroxide,  Congo-red,  and  hydrochloric 
acid,  or  by  ultrafiltration,  and  is  soluble  in  water, 
insoluble  in  absolute  alcohol  or  ether,  is  stable  to 
brief  boiling  at  neutral  or  slightly  acid  or  alkaline 
reaction,  but  is  destroyed  by  prolonged  heating  above 
70°.  It  is  not  histamine,  choline,  or  a  choline  ester. 

W.  O.  Kermack. 

Pharmacological  action  of  fresh  defibrinated 
blood.  III.  Action  of  the  toxic  substance  on 
surviving  organs.  E.  Haake  (Arch.  exp.  Path. 
Pharm.,  1930,  150,  119— 132).— The  pharmacological 
action  has  been  investigated  of  ultrafiltrates  of  rabbits’ 
whole  blood  and  of  filtrates  prepared  after  precipit¬ 
ation  by  Congo-red  and  hydrochloric  acid  (cf.  pre¬ 
ceding  abstract).  W.  0.  Kermack. 

Effect  of  cereal  extracts  on  blood-calcium.  L. 
Mirvish  (Biochem.  J.,  1930,  24,  233 — 238). — The 
extraction  of  oatmeal  with  5%  hydrochloric  acid 
yields  a  residue,  free  from  starch,  thermostable, 
dialysable,  and  soluble  in  alcohol,  which  when  injected 
into  rabbits  produces  a  fall  of  blood-calcium.  This 
drop  is  about  30%  of  the  normal  and  occurs  24 — 48 
hrs.  after  injection,  returning  to  normal  within  48 — 72 
hrs.,  a  type  of  calcium  depression  similar  to  that 
which  follows  the  injection  of  bovine  ovarian  extract. 
The  rachitogcnic  effect  of  Mellanby’s  and  Holst’s 
extracts  from  oatmeal  is  attributed  to  the  calcium- 
reducing  property  of  their  extracts.  Rickets  and 
osteomalacia  may  be  due  to  functional  disturbances 
of  the  parathyroid  secretion.  S.  S.  Zilva. 

Testing  materials  as  repellents  against  the 
Japanese  beetle.  F.  W.  Metzger  (J.  Agric.  Res., 
1930,  40,  659 — -671). — The  materials  most  likely  to 
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be  good  repellents  are  coal-tar  creosotes  and  empy- 
reumatic  oils,  followed  by  the  phenols  and  cyclic 
nitrogen  compounds.  E.  Holmes. 

Liver  function  and  blood-catalase.  I — III.  T. 
Tomioka  (J.  Exp.  Digest.  Dis.,  Japan,  1928,  3, 1093 — 

1 10G). — When  the  (rabbit’s)  liver  function  is  hindered 
by  injection  of  chloroform  or  carbon  tetrachloride, 
or  by  ingestion  of  phosphorus,  or  by  the  action  of 
X-rays,  the  blood-amylase  is  slightly  increased  and 
then  decreased.  Removal  of  part  of  the  liver  causes 
a  decrease.  X-Irradiation  or  phosphorus  poisoning 
causes  a  decrease  in  blood -catalase  of  about  10 — 20%. 
Poisoning  by  chloroform  or  carbon  tetrachloride 
increases  the  blood-catalase. 

Chemical  Abstracts. 

Behaviour  of  blood-bilirubin  following  the 
injection  of  bilirubin  solution.  T.  Akiyama 
(Chiba  J.  Med.,  1929, 7, 423 — 443). — After  phosphorus 
or  carbon  tetrachloride  poisoning  (rabbit)  injection 
of  a  solution  of  bilirubin  into  a  vein  markedly  increased 
the  blood-bilirubin  and  the  time  during  which  it  was 
present.  Chemical  Abstracts. 

Effect  of  bile  acids  on  urinary  salt  excretion. 
T.  Sekitoo  (J.  Biochem.  Japan,  1929, 11,  251 — 264). 
— Administration  of  cholic  acid  does  not  affect  the 
urinary  salt  excretion,  but  reduces  that  of  nitrogen, 
sulphur,  and  phosphoric  acid.  The  urinary  and 
blood-calcium  increases;  the  excretion  of  potassium 
is  slightly  decreased.  Chemical  Abstracts. 

Relation  of  bile  acids  to  carbohydrate  meta¬ 
bolism.  VII.  Gaseous  metabolism.  T.  Hata- 
keyama  (J.  Biochem.  Japan,  1929,  11,  273 — 2S3). — 
Administration  of  cholic  or  deoxycholic  acid  to  rabbits 
reduces  the  respiratory  quotient,  apparently  by  poly¬ 
merisation  or  inhibition  of  oxidation  of  dextrose. 

Chemical  Abstracts. 

Poisoning  by  oxalic  acid.  A.  Sartori  (Chem.- 
Ztg.,  1930,  54,  310). — Details  of  the  post-mortem 
findings  in  one  case  are  given. 

H.  E.  F.  Notton. 

Lethal  dose  of  hydrocyanic  acid  for  ruminants. 
W.  L.  Hindmarsh  (J.  Council  Sci.  Ind.  Res.  Australia, 
1930,  3,  12 — 13). — The  lethal  dose  of  hydrocyanic 
acid  for  sheep  is  1  mg.  per  lb.  body-weight,  and  for 
the  cow  (one  experiment)  is  roughly  of  the  samo 
order.  B.  W.  Town. 

Fatal  dose  for  sheep  of  cyanogenetic  plants 
containing  sambunigrin  or  prunasin.  H.  R. 
Seddon  and  R.  O.  C.  King  (J.  Council  Sci.  Ind.  Res. 
Australia,  1930,  3,  14 — 24). — Experiments  carried  out 
by  feeding  to  sheep  Acacia  glaucescens  and  Eremophila 
maculala  indicate  that  the  administration  of  a  cyano¬ 
genetic  glucoside  (in  air-dried  plant)  at  such  a  rate 
that  the  hydrogen  cyanide  content  is  equal  to  the 
minimum  fatal  dose  of  hydrogen  cyanide  itself  is 
attended  with  fatal  results,  provided  that  sufficient 
enzyme  is  present.  Since  the  plants  themselves  are 
relatively  deficient  in  enzyme,  this  was  supplied  by 
the  addition  of  sweet  almonds.  Whereas  free  hydro¬ 
gen  cyanide  and  the  glucoside  in  the  plants  are  fatal 
in  doses  equivalent  to  1  mg.  of  hydrogen  cyanide 
per  lb.  body-weight,  the  isolated  glueosides  were  fatal 
only  in  doses  corresponding  with  2  mg.  per  lb.  Plants 


are  considered  dangerous  if  the  percentage  of  hydrogen 
cyanide  is  greater  than  0-02  in  the  fresh  plant  and 
0-05  in  the  air-dried  material.  B.  W.  Town. 

Elimination  of  quinine  in  the  bile.  F.  Cahjolle 
(Bull.  Soc.  Chim.  biol.,  1930,  12,  299— 30G).— The 
presence  of  quinine  in  the  bile  of  dogs,  after  intra¬ 
venous  injection  of  an  isotonic  solution  of  the  neutral 
sulphate,  is  demonstrated  by  observing  the  fluor¬ 
escence  in  sulphuric  acid  when  exposed  to  light  from 
a  mercury-vapour  lamp  after  passage  through  a  suit¬ 
able  filter.  Elimination  is  more  rapid  in  the  urine 
than  in  the  bile.  P.  G.  Marshall. 

Mutual  action  of  thyroid  gland  hormone  and 
quinine  hydrochloride.  S.  Omura  (Japan.  J.  Int. 
Secretion,  1929,  4,  2130 — 2137)'. — Quinine  hydro¬ 
chloride  produces  in  the  white  rat  an  increase  in 
the  muscle-,  liver-,  and  kidney-fat;  the  increase  is 
repressed  by  injection  of  thyroid  gland. 

Chemical  Abstracts. 

Comparative  effects  of  natural  and  synthetic 
d-,  1-,  and  r-ephedrine  on  the  blood-pressure. 
L.  Lattnoy  and  P.  Nicolle  (Compt.  rend.  Soc.  Biol., 

1929,  100,  334—337;  Chem.  Zentr.,  1930,  i,  89).— 
f-Epliedrine  is  twice  as  active  as  r-ephedrine ;  rf-eplie- 
drine  reduces  the  blood-pressure. 

A.  A.  Eldridoe. 

Eriocomine,  a  constituent  of  Eriocoma  ftori- 
bunda.  M.  L.  Tainter  and  M.  A.  Seideneeld  (J. 
Amcr.  Pharm.  Assoc.,  1930,  19,  229 — 231). — Erio¬ 
comine,  injected  intravenously  in  sub-toxic  doses,  has 
no  action  on  the  circulation.  The  claim  that  it  is  a 
uterine  stimulant  of  the  type  of  ergot  is  not  con¬ 
firmed.  The  extract  is  non-irritant .  to  the  tongue, 
neutral  in  reaction,  and  free  from  haemolytic  agents. 

H.  E.  F.  Notton. 

Effect  of  santonin  on  blood-sugar.  S.  Is  HI- 
kawa  (Japan.  J.  Pract.  Med.,  1929,  16,  518 — 535). — 
In  the  rabbit  0-05 — 0-1  g.  of  santonin  per  kg.  does 
not  affect  the  blood-sugar,  whilst  05  g.  per  kg.  causes 
temporary  hyperglycemia.  Santonin  does  not  affect 
adrenaline  or  dextrose  hyperglycemia,  and  its  con¬ 
tinued  administration  to  man  does  not  affect  the 
“  physiological  ”  blood-sugar. 

Chemical  Abstracts. 

Effect  of  vagosplanchnicotomy  on  the  threshold 
of  sugar  excretion.  S.  Kawashima  and_  Y. 
Iwanaga  (J.  Biochem.,  Japan,  1929, 11,  293 — 305).— 
Vagotomy  inhibits  the  effect  of  adrenaline  without, 
altering  the  normal  threshold  value.  Acetylcholine 
causes  a  marked  rise  in  the  threshold  in  vagotomised 
dogs.  A  temporary  rise  in  the  sugar  excretion 
threshold,  accompanied  by  diminution  of  the  assimil¬ 
ation  of  sugar,  follows  double  splanchnicotomy. 

Chemical  Abstracts. 

Horsetail  poisoning  and  its  prevention.  GteR* 
lach  (Forts.  Landw.,  1929,  4,  377 ;  Bied.  Zentr., 

1930,  59,  127— 129).— The  injurious  effects  of  the 

marsh  horsetail  ( Equisetum  palustre)  in  meado" 
grasses  when  fed  to  cows  are  examined.  Pur‘('S  tn.^ 
experimental  period  the  live  weight  of  cows  ana  tne> 
milk  yields  decreased,  but  the  fat  content  ot  1 1 
milk  increased  slightly.  The  injurious  effects  In  ¬ 
sisted  after  ensilage  of  the  fresh  material  by  no  - 
pressure  methods.  A.  G.  Pollard. 
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Alveolar  carbon  dioxide  tension  in  natural 
sleep  and  in  that  induced  by  soporifics.  V. 
Rabinovitsch  (Z.  ges.  exp.  Med.,  1929,  66,  284 — 290; 
Chem.  Zentr.,  1929,  ii,  3101). — The  carbon  dioxide 
tension  increased  during  natural  sleep;  the  curve 
affords  a  measure  of  depth  of  sleep.  In  chloral 
hydrate  sleep,  however,  the  carbon  dioxide  tension 
falls.  A.  A.  Eldridge. 

Blood-urea-nitrogen  in  scopolamine-morph¬ 
ine-nitrous  oxide  anaesthesia.  B.  van  Hoosen 
(Anajsth.  and  Analges.,  1930,  9,  41 — 44). — Of  30  cases, 
10  showed  marked  and  9  slight  reduction,  10  a  slight 
increase,  whilst  1  was  unchanged. 

Chemical  Abstracts. 

Potassium  and  calcium  content  of  the  brain 
under  magnesium  sulphate  anaesthesia.  W.  E. 
Callison,  J.  Lander,  and  E.  P.  Underhill  (J. 
Pharm.  Exp.  Tlier.,  1930,  38,  385— 388).— The  water, 
potassium,  and  calcium  contents  of  the  brain  of  normal 
rabbits  and  animals  anajsthetised  with  magnesium 
sulphate  are  almost  identical  with  the  values  obtained 
for  rabbits  anaesthetised  and  allowed  to  recover  by 
intravenous  injection  of  0'2A-calcium  chloride. 

P.  G.  Marshall. 

Effect  of  various  anaesthetics  on  the  blood-  and 
urinary  sugar  of  the  rabbit.  K.  Kikhchi  (Osaka 
J.  Med.,  1928,  27,  2747— 2780).— The  blood-sugar, 
but  not  the  urinary  sugar,  is  increased. 

Chemical  Abstracts. 

Effect  of  ethylene  on  growth  and  enzyme 
action  in  animals.  A.  D.  Hirsciifelder  and  E.  T. 
Ceder  (Amer.  J.  Physiol.,  1930,  91,  624—636).— 
The  presence  of  ethylene  in  the  drinking  water  and 
in  the  inhaled  air  of  rats  had  no  effect  on  their  growth. 
Amylase  is  activated,  but  pepsin,  trypsin,  and  lipase 
we  not.  E.  Boyland. 

Mechanism  of  effect  of  alcohol  on  sugar 
metabolism.  H.  Masamune  (Fukuoka  J.  Med., 
1929,  22,  83 — 99). — Subcutaneous  injection  of  abso¬ 
lute  ethyl  alcohol  into  a  rabbit  causes  a  decrease, 
end  then  often  an  increase,  in  the  blood-sugar; 
adrenaline  or  pilocarpine  hyperglycaemia  is  repressed 
uy  3  c.c.  Alcohol  hyperglycemia  is  repressed  by 
atropine  and  ergotoxin.  The  blood-inorganic  acids 
are  increased.  Chemical  Abstracts. 

Excretion  of  alcohol  and  ether  by  the  kidneys. 
A.  Bornstein  and  G.  Budelmann  (Arch.  exp.  Path. 
Pharm.,  1930,  150,  47 — 69). — Administration  to 
normal  fasting  adults  or  alcoholics  of  0-5  g.  of  ethyl 
alcohol  per  kg.  of  body-weight  dissolved  in  100  c.c. 
of  water  causes  a  rapid  rise  of  alcohol  in  the  blood 
during  the  first  30  min.  followed  by  a  return  to 
m  nunmal  within  the  next  3 — 4  hrs.  The  alcohol  con- 
;  knt  of  the  urine  exhibits  somewhat  parallel  variations 
and  is  rather  higher  than  that  of  the  blood.  Similar 
»ncentration  of  ethyl  alcohol  by  the  kidney  as  well  as 

methyl  alcohol,  ethyl  ether,  and  acetone  is  effected 
^  the  Starling  heart-lung-kidney  preparation.  The 
j  Mcially  perfused  frog  kidneys  secretes  urine  con- 
j  “Mng  a  lower  concentration  of  alcohol  than  that 
j  Resent  in  the  perfusing  fluid.  W.  O.  Kermack. 

mP.harrnac°l°g'y  of  lead.  V.  Resorption  of  the 
J  metal  from  the  gastro-intestinal  tract  and  the 


possibility  of  influencing  it.  S.  Miyasaki  (Arch, 
exp.  Path.  Pharm.,  1930,  150,  39 — 46).— The  absorp¬ 
tion  of  lead  from  the  gastro-intestinal  tract  appears 
to  be  a  simple  diffusion  process.  Administration  of 
colloidal  ferric  hydroxide  or  of  milk  retards  absorption 
of  lead.  W.  O.  Kermack. 

Stability  of  ptyalin  at  various  dilutions.  R. 
Ege  and  E.  Oklitz  (Biochem.  Z.,  1930,  219,  422 — 
431). — At  constant  reaction  and  in  presence  of  con¬ 
stant  concentration  of  chlorine  ions  the  stability  of 
ptyalin  decreases  in  proportion  as  the  dilution  of  the 
saliva  containing  it  increases,  and  it  is  supposed  that 
this  behaviour  is  due  to  the  presence  in  the  saliva  of 
a  colloidal  stabilising  substance.  W.  McCartney. 

Biochemical  studies  on  rice  starch.  Ill,  IV. 
Action  of  enzymes  on  rice  starch.  I,  II.  W.  S. 
Tao  (Bull.  Chem.  Soc.  Japan,  1930,  5,  87 — 90,  91 — 
92). — I.  The  action  of  the  diastase  obtained  by 
extraction  of  malted  barley  and  germinated  rice, 
respectively,  with  distilled  water  on  1%  solutions  of 
powdered  rice  starch  (previously  extracted  with  light 
petroleum  and  0-3%  sodium  hydroxide  solution), 
soluble  starch,  amylose,  and  amylopectin  for  15  min. 
at  20°,  30°,  40°,  and  50°,  has  been  investigated  by 
examination  of  the  reducing  power  of  the  solution 
and  the  colour  reaction  with  iodine.  Both  enzyme 
extracts,  especially  that  from  rice,  act  on  soluble 
starch  more  readily  than  on  tho  other  samples,  but 
whilst  tho  hydrolytic  action  of  barley  diastase,  in  all 
cases,  increases  only  slightly  with  rise  in  temperature, 
a  marked  increase  is  observed  in  the  case  of  rice 
diastase.  In  agreement  with  the  literature  the  opti¬ 
mum  temperature  for  the  activity  of  the  extracts  in 
vitro  is  about  50°.  Purified  rice  and  barley  amylase, 
however,  are  very  similar  in  their  hydrolytic  activity 
at  24°  on  both  rice  starch  and  soluble  rice  starch 
solutions. 

II.  The  reaction  products  obtained  by  the  action 
of  rice  diastase  on  a  3%  solution  of  rice  starch  for 
3  hrs.  at  20°  and  35°  have  been  investigated  and 
compared  with  those  formed  at  the  same  temperatures 
in  the  germinating  seeds  (this,  vol.,  648).  In  tho 
former  case,  at  the  above  temperatures,  50  and  33%, 
respectively,  of  the  starch  was  converted  into  simple 
sugars  (mainly  maltose  and  dextrose;  Pinoff’s  test 
indicated  the  absence  of  sucrose  which  was  present 
in  the  germinating  seeds),  whilst  in  tho  germinating 
seeds  the  corresponding  values  were  20  and  17%. 
The  subsequent  decomposition  of  tho  sugars  into 
carbon  dioxide  and  water,  observed  in  the  germinating 
seeds,  is  not  observed  in  vitro.  J.  W.  Baker. 

Influence  of  acetate  and  phosphate  on  the 
activity  of  malt  amylase.  H.  C.  Sherman,  M.  L. 
Caldwell,  and  H.  H.  Boynton  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1669 — 1672). — The  optimum  activity 
of  malt  amylase  in  presence  of  0'00005  and  0-1  !/- 
concentrations  of  acetate  is  at  pH  4-5 — 4-8  and  5-0 — 
5-4,  respectively;  for  tho  same  concentrations  of 
phosphate  the  pa  values  are  4-5  and  4-9,  respectively. 
The  activity  of  the  enzyme  is  increased  by  either 
acetate  or  phosphate.  Since  the  acetate  is  as  effective 
as  the  phosphate,  its  use  is  preferred  because  it  is  a 
more  efficient  buffer.  H.  Burton. 
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Enzymes  of  barley  malt.  VI.  Enzymic 
hydrolysis  of  viscose  silk.  H.  Pringsiiei m  and 
E.  Thilo  (Cellulosechem.,  1030,  11,  100—102;  cf. 
Otto,  B.,  1929,  734). — -The  barley  cellulase  is  isolated 
by  cold  aqueous  extraction  of  the  malt,  dialysis,  and 
concentration  in  a  high  vacuum  at  the  ordinary  tem¬ 
perature.  This  product  contains  reducing  dextrins 
and  proteins  which  may  ho  removed  by  treatment 
with  commercial  pancreatin  and  subsequent  dialysis. 
The  relative  rates  found  for  the  attack  of  the 
celluloses,  regenerated  from  the  xanthatc  in  various 
ways,  confirm  the  earlier  results  of  Otto  (loc.  cil.). 
Tho  cellulase  prepared  in  this  way  causes  a  rapid 
hydrolysis  of  lichenin.  T.  H.  Morton. 

Active  group  of  catalase.  H.  von  Euler,  K. 
Zeile,  and  H.  Hellstrom  (Svensk  Kem.  Tidskr., 
1930,  42,  74 — 76). — Spectropliotometric  observations 
have  been  made  on  a  highly  purified  catalase  prepar¬ 
ation  and  compared  with  similar  observations  on 
solutions  of  luemin.  Comparisons  have  been  made 
in  solutions  containing  pyridine  and  sodium  thio¬ 
sulphate  and  also  in  very  dilute  sodium  hydroxide 
solutions.  The  similarity  which  exists  suggests  the 
possibility  that  the  iron  in  catalase  may  exist  in 
combination  with  a  porphyrin.  W.  0.  ICermack. 

Xanthine  oxidase  in  the  avian  embryo.  E.  J. 
Morgan  (Biochem.  J.,  1930,  24,  410 — 414). — The 
oxidase  is  present  in  the  kidney  on  the  loth  day  and 
in  the  pancreas  on  the  19th  day,  the  earliest  days  on 
which  the  individual  organs  were  tested.  It  is  not 
present  in  the  liver  until  the  21st  day,  when  its 
appearance  is  strikingly  sudden.  S.  S.  Zilva. 

Tyrosinase-tyrosine  reaction.  VII.  Action 
of  tyrosinase  on  certain  substances  related  to 
tyrosine.  W.  L.  Duij±re  and  H.  S.  Rarer  (Bio¬ 
chem.  J.,  1930,  24,  239—249). — 5  :  6-Dihydroxyindole 
is  produced  when  tyrosinase  acts  on  tyramine  or  on 
3  :  4-dihydroxyphenylcthylamine.  When  3  ;  4-dihy- 
droxyphenylcthylamine  is  the  substrate  5 :  6-dihy- 
droxy-AT-methylindolc  results,  whilst  AAnethyl  tyrosine 
yields  an  indole  derivative  not  yet  identified,  as  well  as  a 
small  amount  of  a  pressor  substance.  3  : 4-Dihydroxy- 
phenylalanine  and  3  :  4-dihydroxyphenylethylmethyl- 
amine  yield  5  :  6-dihydroxyindole-2-carboxylic  acid 
and  5 : 6-dihydroxy-V-methylindole,  respectively, 
whether  oxidised  with  silver  oxide  or  by  tyrosinase. 
In  the  production  of  melanin  from  tyrosine  and 
tyramine  approximately  5  atoms  of  oxygen  are  utilised 
per  molecule  of  substrate,  whereas  4  atoms  are  required 
by  3  :  4-dihydroxyphenylalanine  and  3  :  4-dihydroxy - 
phenylethylmethylamine.  It  is  probable  that  2  atoms 
of  oxygen  aTO  needed  to  convert  5  :  6-dihydroxyindole 
into  melanin.  S.  S.  Zilva. 

Methylene-blue  method  for  studying  biological 
dehydrogenation.  II.  Preparation  of  succino- 
dehydrogenase  solutions  and  determination  of 
their  activity.  J.  Lehmann  (Skand.  Arch.  Physiol., 
1929,  58,  45—64 ;  Chern.  Zentr.,  1929,  ii,  2900).— The 
activity  of  succinodehydrogenase  solutions  is  deter¬ 
mined  by  mixing  0-5  c.e.  of  the  enzyme  solution  and 
2  c.c.  of  4//1 5-phosphate  buffer  of  pH  7-30  at  37°  with 
0-2  c.c.  of  0-2AZ  neutral  potassium  succinate  solution 
and  0-3  c.c.  of  methylene-blue  solution  (1  in  2000). 
The  decolorisation  time  in  the  absence  of  succinate  is 


also  observed.  Tho  enzyme  solution  is  prepared  In- 
extracting  pressed  minced  ox  or  horse  muscle,  after 
extraction  with  water  or  0-25%  sodium  chloride 
solution,  with  2  vols.  of  M /15-disodium  hydrogen 
phosphate  solution.  A.  A.  Eldridge. 

Antiglyoxalase.  I.  Action  of  pancreatic 
extract  on  phenylglyoxal.  J.  O.  Girsavicius 
(Biochem.  J.,  1930,  24,  446 — 452). — A  production  of 
acid  similar  to  that  obtained  with  phenylglyoxal  and 
liver  extract  is  obtained  when  phenylglyoxal  is  added 
to  a  pancreatic  extract.  This  is  not  due  to  a  form¬ 
ation  of  mandelic  acid,  but  to  a  reaction  with  amino- 
compounds,  partly  diamino-acids,  with  formation  of 
a  sparingly  soluble  orange  substance  (cf.  Foster,  A., 
1925,  i,  1495).  The  diamino-acid  present  in  pan¬ 
creatic  extract  cannot  account  for  the  whole  of  the 
reaction  obtained,  but  it  is  found  that  polypeptides, 
including  those  of  monoamino-acids,  also  react,  whilst 
the  monoamino-acids  themselves  do  not.  The  pro¬ 
duction  of  the  acid  was  followed  by  a  modification 
of  Warburg’s  method  in  which  Barcroft’s  manometer 
was  used  for  the  measurement  of  the  carbon  dioxide 
evolved  from  sodium  hydrogen  carbonate. 

S.  S.  Zilva. 

Catalysis  by  heavy  metals  of  cell  fermentation. 
E.  Krah  (Biochem.  Z.,  1930,  219,  432—443).- 
Glyceraldehyde  and  8-hydroxyquinolincsulphonic  acid 
inhibit  glycolysis  in  vivo,  and  since  these  substances 
combine  with  copper  and  inhibit  its  toxic  effect  the 
hypothesis  of  Hecht  and  Eichholtz  (A.,  1929,  594)  is 
confirmed.  2-Aminophenol-4-sulphonic  acid  and 
l-amino-p-naphthol-6-sulphoriic  acid  which  inhibit  the 
toxic  effect  of  ferrous  iron  (but  not  that  of  copper) 
also  specifically  inhibit  the  Pasteur  reaction  in  tumour 
cells.  Both  glycolysis  and  this  reaction  are  inhibited 
by  8-amino-a-naphthol-5-sulphonic  acid  and  by 
4-chloro-5-nitro-2-aminophenol,  substances  which  in¬ 
hibit  the  toxic  effects  of  copper  and  of  ferrous  iron. 
It  is  concluded  that  the  Pasteur  reaction  is  catalysed 
by  ferrous  iron.  W.  McCartney. 

Action  of  salts  on  fumarase.  I.  P.  J.  G.  Mann 
and  B.  Woolf  (Biochem.  J.,  1930,  24,  427—434).— 
“  Resting  ”  B.  coli  communis  washed  free  of  all  salts 
and  suspended  in  distilled  water  in  presence  of  2  or 
4%  of  propyl  alcohol  will  convert  fumaric  acid  into  its 
equilibrium  mixture  with  Z-malic  acid  at  a  linear  rate 
for  the  greater  part  of  the  reaction.  In  the  absence  of 
added  salts  the  range  of  activity  is  between  p„  5  and 
7-7,  the  pu-activity  curve  being  symmetrical  with  an 
optimum  at  about  6-4.  Phosphates  accelerate  between 
Pu-6  and  8-S  in  a  way  which  suggests  that  they  combine 
with  the  enzyme  non-competitively  with  the  sub¬ 
strate.  The  “  affinity  ”  of  the  enzyme  for  phosphate 
at  any  given  pa  is  proportional  to  the  HP04"  con¬ 
centration.  In  presence  of  0-2il/-phosphate  which 
gives  the  maximum  effect  at  every  pa  a  symmetrical 
pn-activity  curve  is  obtained  with  an  optimum  at 
6-9.  Citrates  behave  similarly,  giving  a  greater 
activation  at  every  pa  and  an  optimum  at  7’1.  Sul¬ 
phates  depress  the  activity,  giving  an  optimum  at 
pa  6-2.  The  enzyme  appears  to  be  active  only  "'hen 
in  the  isoelectric  state,  the  salt  effect  being  due  to  an 
alteration  in  the  proportion  of  the  enzyme  molecules 
in  this  active  state  at  any  given  pa.  S.  S.  7tlva. 
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Production  of  hydrogen  sulphide  by  animal 
tissues.  G.  Sluiter  (Bioclicm.  J.,  1930,  24,  549 — 
563).— Animal  tissues,  thiol-containing  solutions  (gluta¬ 
thione  or  organ  extracts)  and  a  dehydrogenase 
solution  from  horse-flesh  yielded  hydrogen  sulphide 
after  addition  of  sulphur.  In  reduced  glutathione 
as  well  as  in  tissue,  hydrogen  sulphide  production 
is,  during  a  certain  time,  directly  proportional  to  the 
thiol  group  present.  The  hydrogen  sulphide  pro¬ 
duction  by  tissues  is  much  more  marked  than  that  by  a 
corresponding  pure  thiol  compound.  Dehydrogenase 
solutions  produce  very  little  hydrogen  sulphide,  but 
increase  the  production  when  added  to  normal 
tissue.  Organs  of  small  animals  can  produce  more 
hydrogen  sulphide  than  those  of  large  animals  with 
the  same  amount  of  thiol  compound.  Rise  of 
temperature  even  up  to  the  b.  p.  promotes  hydrogen 
sulphide  formation  and  decreases  the  thiol  content  of 
the  tissue.  In  the  heated  tissue  the  hydrogen  sulphide 
production  decreases  more  quickly  than  the  thiol 
content.  The  optimum  hydrogen  sulphide  production 
takes  place  at  about  the  neutral  point.  In  strongly 
acid  or  alkaline  solution  little  or  no  hydrogen  sulphide 
is  evolved.  The  addition  of  donators  or  of  citrate 
increases  the  liberation  of  hydrogen  sulphide.  The 
former  has  little  effect  on  tissues  capable  of  producing 
alarge  amount  of  hydrogen  sulphide.  S.  S.  Zilva. 

Use  of  urine  in  place  of  serum  in  the  Abder- 
halden  reaction.  E.  Abderhalden  and  S.  Buadze 
Fermentforsch.,  1930,  11,  305— 344).— The  Will- 
s tatter  technique  employed  for  obtaining  the  enzymes 
from  urine  may  be  simplified  by  direct  extraction  of 
the  urine  with  87%  glycerol  followed  by  adsorption 
on  aluminium  hydroxide.  Elution  gives  a  product 
yielding  trustworthy  results.  A  simple  dialysis  of  the 
urine  may  also  be  employed,  but  is  not  trustworthy. 
The  recommended  technique  consists  in  precipitation 
of  the  enzymes  with  acetone  at  pa  6'98 — 7-15  (20c.c. 
of  acetone  to  20  c.c.  of  urine).  After  centrifuging, 
the  clear  liquid  is  drained  off  and  the  precipitate  is 
mixed  with  1-5  c.c.  of  0-9%  sodium  chloride  solution 
end  dialysed.  Incubation  with  the  substrate  for 
t  hrs.  is  in  some  cases  sufficient  to  give  the  ninhydrin 
reaction;  the  maximum  is  16  hrs.  The  method  is 
also  useful  for  the  detection  of  carcinoma.  The 
pregnancy  reaction  becomes  negative  at  the  ninth  day 
after  parturition.  J.  H.  Birkinshaw. 

Comparison  of  the  enzymes  present  in  urine 
producing  the  Abderhalden  reaction  with  pepsin 
and  trypsin.  E.  Abderhalden  and  S.  Buadze 
(Fermentforsch.,  1930,  11,  361 — 3S1). — Acetone  pre¬ 
cipitates  of  urine  of  pregnancy  gave  a  negative 
Abderhalden  reaction  at  pa  S-30  and  at  6-50,  almost 
negative  at  pu  7 -SO.  Of  various  organ  substrates  none 
*as  hydrolysed  when  buffered  to  pn  1-30  and  only 
Placenta  in  presence  of  0-9%  sodium  chloride  in  place 
d  the  buffer  mixture.  Trypsin-kinase  hydrolysed 
*■1  the  substrates  in  presence  of  sodium  chloride,  but 
^re  strongly  at  pa  S-30.  Gastric  juice  attacked  the 
^strates  at  pa  1-S0.  The  urine  precipitates  with 
'•led  kinase  reacted  negatively  to  all  the  substrates 
-Jcept  placenta.  Many  other  proteins  were  tested 
^th  the  urine  precipitates  with  and  without  addition 
01  kinase.  Only  caseinogen,  fibrin,  edestin,  and 


pumpkin-seed  protein  gave  a  positive  reaction.  At 
pa  8-30,  all  the  reactions  were  negative  except  for  a 
weak  positive  reaction  with  placenta.  Glycyl-  and 
ehloroacetyl-Z-tyrosine  were  not  hydrolysed  by  the 
enzymes  of  urine.  Cooling  below  0°  or  heating  at 
00°  seems  to  produce  slow  destruction  of  the  active 
enzyme.  Some  evidence  of  the  fixation  of  the  enzyme 
by  placental  substrate  was  obtained.  There  can  be  no 
question  of  the  identity  of  the  active  enzyme  with 
trypsin.  J.  H.  Birkinshaw. 

Peptidase.  F.  Sturm  (Z.  ges.  exp.  Med.,  1929, 
66,  506—516;  Chein.  Zentr.,  1929,  ii,  3156).— 
Danube  of  liver  tissue  markedly  increases  the  pepto- 
lytic  index.  A.  A.  Eldridge. 

Degradation  of  oxy-  and  carbon  monoxide- 
hsemoglobin  by  pepsin  hydrochloride,  trypsin- 
kinase,  and  erepsin.  E.  Abderhalden  and  M. 
Damodaran  (Fermentforsch.,  1930,  11,  345—349). — 
Oxyhannoglobin  and  carbon  monoxide-h:emoglobin 
are  hydrolysed  by  pepsin  hydrochloride  (gastric  juice) 
and  by  trypsin-kinase  -j-  erepsin  to  approximately 
the  same  extent.  J.  H.  Birkinshaw. 

Action  of  AT-alkali,  erepsin,  and  trypsin- 
kinase  on  isomeric  polypeptides  derived  from 
d-alanine,  d-valine,  and  1-leucine.  E.  Abder¬ 
halden  and  J.  Kato  (Fermentforsch.,  1930,  11, 
271 — 286). — Of  the  dipeptides  employed,  Meucyl-d- 
valine  was  most  easily  hydrolysed  by  Ar-alkali  hydr¬ 
oxide.  d-Valyl-d-alanine  was  not  hydrolysed,  d-valyl- 
Meucine  and  Meucyl-d-alanine  only  slightly,  d-valyl- 
d-alanine  not  at  all.  Of  the  tripeptides  Meucyl-d- 
alanyl-d-valine  was  most  readily  hydrolysed,  d-alanyl- 
Meucyl-d-valine  vety  slowly.  The  arrangement  of  the 
components  in  isomeric  polypeptides  is  of  great 
importance.  Erepsin  hydrolysed  d-alanyl-d-valine, 
d-alanyl-Meucine,  d-valyl-d-alanine,  and  Meucyl-d- 
valine  readily,  d-valyl-Meucine  and  Meucyl-d-alanine 
less  readily.  The  tripeptides  were  easily  hydrolysed. 
Trypsin-kinase  did  not  attack  the  dipeptides,  but  all 
the  tripeptides  examined  were  hydrolysed.  All  the 
halogenoacyldipeptides  tested  were  hydrolysed  but 
not  the  four  halogenoacvlamino-acids.  The  poly¬ 
peptides  used  included  d-a-bromoisovaleryl-d-alanine, 
m.  p.  123°  (uncorr.),  [a]j)  -f-16-0°;  d-valyl  d-alanim, 
m.  p.  246°  (uncorr.),  [a]'g  -f-  12-4° ;  d-a.-bromoisovaleryl-l- 
leucine,  m.  p.  about  139°,  [a]'{?  —7-35°;  d-valyl-\- 
leucine,  m.  p.  about  270°,  [a]"  —36-5°;  d-a-6romo- 
propionyl-\-leucyl-d-valine,  m.  p.  about  156°,  [ajf{ 
—25-8° ;  d-alanyl-\-leucyl-d-valinc,  m.  p.  245°  (de¬ 
comp.),  [a]u  —49-3°;  d-a-bromoisovaleryl-d-alatiyl-l- 
leucine,  m.  p.  184°,  [ajg  —13-3°;  d-valyl-d-alanyl-\- 
hucine,  m.  p.  221°  (becomes  brown) ;  d-a-bromoiso- 
valeryl-\-leucyl-d-alanine,  m.  p.  about  181°,  [a]'" 
—32-6°;  d-valyl-\-leucyl-d-alaninc,  m.  p.  280°;  d-a- 
bromoisohexoyl-d-alanyl-d-valine,  m.  p.  159°,  [a];? 
—  19-0°;  \-leucyl-d-alanyl-d-valitie,  m.  p.  about  237°, 
[aj“  -50-5° ;  d-a-bromoisohexoyl-d-valyl-d-alanine, 
m.  p.  171°,  [ajfj  —15-15°;  l-leucyl-d-valyl-d-alanine, 
m.  p.  256°,  [a]g>  —9-93°.  J.  H.  Birkinshaw. 

Effect  of  AT-alkali,  erepsin,  and  trypsin-kinase 
on  polypeptides  containing  til- serine  or  rtl-iso- 
serine  and  on  their  corresponding  halogenoacyl 
compounds.  E.  Abderhalden  and  F.  Reich 
(Fermentforsch.,  1930,  11,  287 — 304). — The  following 
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substrates  were  prepared :  cZZ-leucyl-cZZ-isoserine, 
glycyl-dl-isoserine,  m.  p.  250°  (decomp.);  glycyl-d[- 
leucyl-dl-isoserine,  m.  p.  238°  (deeomp.);  dl-a-broino- 
isohexoyl-dl-serine,  m.  p.  170 — -172°  (uncorr.),  giving 
dl-leucyl-dl-serine,  m.  p.  about  220°  (decomp.); 
chloroacetyl-dd-leucyl-dd-serine,  m.  p.  about  135°,  giving 
glycyl-dl-leucyl-dl-serine,  m.  p.  235°  (decomp.);  dl-a- 
bromopropionyl-dd-leucyl-dX-serine,  m.  p.  136°,  giving 
dl-alanyl-dl-leueyl-dl-serine,  m.  p.  208 — 210°(decomp.). 
IV-Sodium  hydroxide  hydrolj'sed  all  the  polypeptides ; 
erepsin  did  likewise,  but  did  not  attack  the  two  bromo- 
compounds.  Erepsin  hydrolysed  the  compounds 
containing  (ZZ-serine  more  readily  than  those  contain¬ 
ing  dl-isosonno.  The  latter,  in  contrast  to  ferine, 
strongly  inhibited  the  hydrolysis  of  dZ-leucylglycine  by 
eropsin.  Trypsin-kinase  did  not  hydrolyse  the  di¬ 
peptides  containing  dZ- i'soserine  or  dZ-leucyl-dZ-serine. 
Of  the  tripeptides  dZ-alanyl-dZ-leucyl-dZ-serine  was 
most  readily  attacked;  the  most  easily  hydrolysed 
substrate  was  dZ-a-bromopropionyl-dMeucyl-dZ-serine. 
Methylamination  of  the  methyl  ester  of  dl-a-tromoiso- 
hexoyl-d\-lcucyl-d\-serinc,  decomp.  183°,  gave  N- 
mcthyl-dl-lcucyl-d[-leucyl-d[-seryldecarboxyglycine,  m.p. 
132°,  in  which  the  amino-  and  carboxyl  groups  are 
protected.  This  was  not  hydrolysed  by  erepsin, 
trypsin-kinase,  pepsin  hydrochloride,  or  yeast  macer¬ 
ation  juice.  J.  H.  Birkinshaw. 

Behaviour  of  polypeptides  containing  dl-a- 
aminomyristic  acid  towards  iV-alkali,  erepsin, 
and  trypsin-kinase.  E.  Abderhalden  and  M. 
Damodaran  (Fermentforsch.,  1930,  11,  350 — 360). — 
dZ-a-Aminomyristic  acid,  m.  p.  252-5°,  was  prepared 
from  dZ-a-bromomyristic  acid,  m.  p.  42 — 43°  (the 
m.  p.  previously  given  is  incorrect).  The  amino-acid 
( ethyl  ester,  m.  p.  about  25° ;  ethyl  ester  hydrochloride, 
m.  p.  85°)  was  used  to  prepare  the  following  poly¬ 
peptides  :  glycyl-dZ-a-aminomyristic  acid  by  way  of 
ethyl  chloroacetyl-Al-a-aminomyristate,  m.  p.  5S°; 
dZ-leucyl-dZ-a-aminomyristic  acid,  by  way  of  methyl 
dl-a-bromoisohexoyl-dl-oi-aminomyristate,  m.  p.  78° 
(corresponding  ethyl  ester,  m.  p.  48°);  glycylglycyl- dl- 
oL-aminomyristic  acid,  m.  p.  231°  (decomp.);  dl-a- 
alanylglycyl-Al-a-aminomyristic  acid,  m.  p.  215—216° 
(decomp.) ;  benzoylglycyl-dl-a-aminomyristic  acid, 
m.  p.  187 — 18S°;  inelhyl-Ad-alanyl-dl-<x-aminomyristic 
acid,  m.  p.  199 — 200°,  by  way  of  methyl  dd-a-bromo- 
propionyl-dl-a-aminomyristate,  m.  p.  51°.  A-Alkali 
hydroxide  at  37°  hydrolysed  all  the  compounds. 
Erepsin  hydrolysed  the  first  three  but  not  the  second 
three  compounds.  Only  the  tripeptide  dZ-alanyl- 
glycyl-dZ-a-aminomyristic  acid  was  hydrolysed  by 
trypsin.  J.  H.  Birkinshaw. 

Influence  of  buffer  solutions  at  weak  alkaline 
reaction,  alone  and  in  presence  of  enzymes,  on 
the  removal  of  halogen  from  halogenoacyl- 
amino-acid  compounds.  E.  Abderhalden  and 
F.  Schweitzer  (Fermentforsch.,  1930, 11,  382 — 398). 
— With  bromoacetic  acid  addition  of  active  or  in¬ 
activated  trypsin-kinase  produced  an  acceleration  in 
the  rate  of  removal  of  halogen.  With  dZ-a-bromo- 
propionic  acid  and  p-iodopropionic  acid  no  effect  was 
observed,  but  the  halogen  was  much  more  quickly 
removed  from  the  latter  at  pa  S-4.  In  other  cases, 
trypsin-kinase  had  no  effect.  A  number  of  halogeno- 


acyl  derivatives  of  dZ-phenylalanino  buffered  to  p„  8-4 
were  studied  at  37°.  With  increasing  length  of  the  im- 
branched  bromoacyl  chain  the  ionisation  of  the  bromine 
is  delayed;  the  effect  is  greater  with  a  branched 
chain.  The  effect  is  less  marked  with  the  chloroaeyl 
compounds.  From  the  racemic  dZ-a-bromopropionyl- 
(ZZ-norvaline  A,  bromine  was  more  readily  removed 
than  from  the  B  compound.  Compound  A  is 
“  hydrolysed  ”  by  trypsin-kinase,  whilst  B  is  not 
attacked.  A  part  of  this  apparent  hydrolysis  value 
is  duo  to  the  removal  of  halogen.  This  error  is  avoided  \ 
by  using  the  Van  Slyke  method  for  determining  the 
degree  of  hydrolysis.  Polypeptide  derivatives  con¬ 
taining  the  same  halogenoacyl  radical  differ  greatly 
in  the  rate  of  removal  of  halogen.  The  ionisation  of 
the  halogen  of  bromoacetyl-cZZ-phenylalanine  was  slow 
at  p, i  7-1,  but  more  rapid  at  8-4  and  9-3.  Addition  of 
trypsin-kinase  produced  in  some  oases  marked 
acceleration,  but  inactivated  trypsin-kinase  or  activo 
erepsin  had  no  effect.  J.  H.  Birkinshaw. 

Comparison  of  the  influence  of  the  constitution 
of  homologous  dipeptides  of  I-tyrosine  and  of  the 
corresponding  halogenoacyl  compounds  on  their 
capacity  for  fission  by  alkali,  erepsin,  and 
trypsin-kinase.  E.  Abderhalden  and  A.  Baku 
(Fermentforsch.,  1930,  11,  399 — 432). — The  following 
dipeptides  and  precursors  were  prepared :  glycyl- 
1  -tyrosine,  froths  at  118 — 130°,  solidifies  at  150 — 170°, 
m.  p.  270 — 271°  (decomp.),  [<x]”  +43-7° ;  second  form 
froths  at  160°,  solidifies  at  180°,  m.  p.  263 — 268° 
(blackens),  [a]j?  +42-7°  (ethyl  ester,  m.  p.  88 — 89°); 
chloroacetyld-tyrosine,  m.  p.  152 — 153°,  [a]g  +63-3°;  ; 
bromoacetyld-tyrosine,  m.  p.  150 — -152°,  [a]g  +5S° 
(ethyl  ester,  m.  p.  101°) ;  d-alanyl-l-iyrosine,  froths  at 
160—162°,  m.  p.  253—256°  (decomp.),  [«]{?  +42-3°; 
the  1  -compound  froths  at  155 — 163°,  m.  p.  238 — 240° 
(decomp.),  [a]'f|  +32-6° ;  dl-a-bromopropionyld-tyrosine, 

m.  p.  151°,  [a]j?  +53-3°  ( ethyl  ester,  m.  p.  140°); 
\-a-bromopropionyl-\-tyrosinc,  m.  p.  153 — 154°.  dl-a- 
Amino-(n)-butiyryl-\-tyrosine,  froths  at  160 — 165°,  m.p- 
223—227°,  [a]?>  +26-7°;  dl-a-bromobutyryl-Uyrosine, 
m.  p.  134—136°,  [a]'ff  +  39-3°  (ethyl  ester,  m.  p.  102— 
103°);  a.-aminoisobutyryl-1-tyrosine,  froths  at  160 — 
168°,  m.  p.  221—223°,  [a]g  +37-7°;  a-bromoiso- 
butyryl-l-lyrosine,  m.  p.  137 — 138°,  [a]g  +38-8°  (ethyl 
ester,  m.  p.  88—89°);  d-norvalyl-l-tyrosine,  m.  p- 
265°,  [a]f(  +35-3°;  1  -compound,  [a]);  +6-0°;  dl-s-  ■ 
bromovaleryl-l-tyrosijie,  m.  p.  128°,  [a];;  +37°  (ethyl  j 
ester,  m.  p.  72 — 74°) ;  dl-valyl-l-tyrosine,  froths  at  | 
175 — 185°,  m.  p.  about  245°  (blackens),  [a],*  +U  ! 
Al-a-bromoisovaleryld-lyrosine,  m.  p.  141 — 142°,  [#]» 
+30-7°  (ethyl  ester,  m.  p.  90 — 95°) ;  d-norleucyU- 
tyrosine,  m.  p.  286—287°,  [a]i?  +31-7°,  [-compound, 
froths  at  120—150°,  m.  p.  270—273°,  [a]f,’  +9°  (t«!»  | 

+4-7°  for  another  sample) ;  dl-a-brotnohexoyl-Uyros- 
ine,  m.  p.  120— 121°,  [a]g+3S°  (ethyl  ester, ^m-  p- 
77-— 81°) ;  \-<x-bromoJiexoyl-l-tyrosine,  m.  p.  141°i 
b romohexoyl -[-tyrosine,  m.  p.  142°,  [a]g  +42°  («•"» 
ester,  m.  p.  107 — 109°) ;  d-leuci/ld-lyrosine,  frot“3,  a 
180°,  m.  p.  250—260°,  [a]g  -16°  (Usomeride)  \ 
bromoisohexoyl-l-tyrosine,  m.p.  140 — 141°,  [*]u 
(ethyl  ester,  m.  p.  74 — 77°).  . 

The  rates  of  animation  of  and  removal  of  hydrox) 
from  the  halogenoacyl  compounds  were  similar 
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those  observed  for  the  corresponding  derivatives  of 
(//•phenylalanine.  The  animation  of  a-bromo/sobutyryl- 
andof  a-bromo/sovaleryl-Z-tyrosine  was  extremely  slow. 
In  the  removal  of  halogen  by  alkali  hydroxide  chloro- 
acetyl-Z-tyrosine  was  much  more  sensitive  than  bromo- 
acetyl-Z-tyrosine.  The  most  resistant  were  a-bromoiso- 
butyryl-  and  a-bromo/sovaleryl-Z-tyrosine.  The  two 
last-named  were  not  hydrolysed  by  trypsin-kinase. 
(Z-a-Bromohexoyl-Z-tyrosine  was  much  more  readily 
hydrolysed  than  the  kevo-compound.  Chloroacetyl-Z- 
tyrosine  was  most  readily,  the  bromoacetyl  compound 
less  readily,  hydrolysed.  (Of.  this  vol.,  350.) 

As  regards  the  dipeptides  a-aminoisobutyryl-  and 
dZ-valyl-Z-tyrosine  were  resistant  to  oiV-sodium  hydr¬ 
oxide;  glycyl-Z-tyrosine  was  most  readily  attacked. 
Erepsin  did  not  hydrolyse  (ZZ-a-aminoisobutyryl-Z- 
tyrosine  or  those  dipeptides  of  /-tyrosine  in  which  the 
amino-group  component  is  the  optical  antipode  of  the 
corresponding  amino-acid  in  protein.  Trypsin-kinase 
j  attacked  glycyl-Z-tyrosine  (contrary  to  the  observ¬ 
ation  of  Waldschmidt-Leitz)  and  other  derivatives 
of  /-tyrosine,  the  more  readily  the  longer'  is  the 
aminoacyl  carbon  chain.  The  optimum  pa  for  erepsin 
is  7-8 — 8-4,  for  trypsin-kinaso  8-4  (higher  for  some 
substrates).  The  optimum  is  to  some  extent  in- 
[  fluenced  by  the  special  properties  of  the  enzyme- 
substrate  complex.  J.  H.  Birkinshaw. 

Time  factor  in  action  of  pancreatic  enzymes. 
L.  Martin  (Arch.  Int.  Med.,  1930,  45,  535 — 537). — It 
is  shown  that  when  pancreatic  diastase  is  diluted 
sufficiently,  a  definite  relationship  exists  between  the 
length  of  incubation  and  the  amount  of  starch 
f  hydrolysed.  T.  R.  Seshadri. 

Effect  of  X-rays  on  proteolytic  processes.  F«. 
Gassul  and  A.  Poljakov  (Zhur.  exp.  Biol.  Med., 
1929, 11, 15 — 20). — Small  doses  of  X-rays  temporarily 
increase,  whilst  largo  doses  diminish  or  inhibit, 
proteolysis  in  the  freshly  extirpated  spleen  of  the  cat. 
I-Irradiation  did  not  affect  the  blood-cholesterol. 

Chemical  Abstracts. 

Effect  of  various  colouring  matters  on  enzyme 
action.  I — III.  Y.  IMaruno  (J.  Exp.  Digest.  Dis., 
:  Japan,  1928,  3,  911—928,  1065—1073,  1074—1092).— 
The  action  of  pepsin  was  repressed,  but  the  proteolytic 
action  of  trypsin  and  pancroatin  was  scarcely  affected. 
Quantitative  experiments  indicate  that  adsorption 
plays  a  part  in  the  repression.  In  vivo,  the  proteolytic 
action  of  duodenal  juice  is  repressed,  and  the  starch- 
decomposing  action  variously  affected,  by  addition  of 
colouring  matter.  Chemical  Abstracts. 

Synthesis  of  fats  in  the  presence  of  pancreatic 
extract.  A.  Giberton  (C-ompt.  rend.,  1930,  190, 
951 — 953). — The  biochemical  synthesis  of  glycerides 
reported  by  Hamsik  (A.,  1910,  ii,  427)  has  been  re¬ 
examined,  and  the  velocity  of  reaction  and  the  yield 
have  been  improved.  The  preparation  of  activo 
glycerol  pancreatic  extract  is  described;  the  extract 
retains  its  activity  for  several  weeks,  and  with  oleic 
acid  readily  forms  an  emulsion  which  is  stable  when 
Jowly  agitated.  At  37°  with  slow  agitation,  the 
optimum  mixture  consists  of  6  mols.  of  glycerol 
tod  mol.  of  oleic  acid,  and  attains  an  equilibrium 
Point,  at  1x111011  66%  of  oleic  acid  has  combined,  in 


less  than  48  hrs.  The  velocity  of  reaction  under  the 
above  conditions  may  be  increased  four  times  by  the 
addition  of  2  mg.  of  bile  salts  per  g.  of  mixture 
(cf.  Hamsik,  he.  cit.) ;  the  same  equilibrium  point  is 
obtained  (cf.  Morel  and  Velluz,  A.,  1928,  328). 

C.  W.  Shoptee. 

Reversibility  of  enzyme  action.  II.  Synthesis 
of  urea  by  urease.  B.  Suzuki  and  T.  Maruyama 
(Proc.  Imp.  Acad.  Tokyo,  1930,  6,  63 — 66). — The 
amount  of  carbamide  formed  by  the  action  of  urease 
on  ammonium  carbonate  and  carbamate  has  been 
determined  and  it  is  found  that,  whilst  it  is  propor¬ 
tional  to  the  concentration  of  carbonate,  it  shows  no 
regular  relationship  to  the  carbamate  concentration. 
Hence  it  is  considered  improbable  that  ammonium 
carbamate  is  an  intermediate  product  in  this  reaction 
(cf.  Mack  and  Villars,  A.,  1923,  i,  405).  Eearon’s  view 
(A.,  1923,  i,  497)  that  the  reverse  reaction  involves  the 
sequence,  carbamide— >  ammonium  cyanato — >- 
ammonium  carbonate,  urease  affecting  only  the  first 
of  these  changes,  is  considered  untenable,  since  the 
quantity  of  ammonia  liberated  from  a  carbamide- 
urease  solution  is  greater  than  that  obtained  from  a 
more  concentrated  solution  of  ammonium  cyanate. 
If  ammonium  cyanate  were  the  intermediate  the 
reverse  should  be  the  case,  since  the  concentration 
of  cyanate  formed  from  the  carbamide  could  never 
exceed  that  in  the  more  concentrated  ammonium 
cyanato  solution.  J.  W.  Baker. 

Reversibility  of  enzyme  action.  III.  Glycero- 
phosphoric  acid  synthesised  by  glycerophos- 
phatase.  B.  Suzuki  and  T.  Maruyama  (Proc. 
Imp.  Acad.  Tokyo,  1930, 6, 67 — 70). — Karrer’s  method 
(A.,  1926,  384)  for  separating  barium  a-  and  [3-glycero¬ 
phosphates  has  been  tested  on  pure  specimens  of  theso 
two  salts  prepared  in  accordance  with  the  schemes  : 
(a)  CH2:CH-CH2-OH — >CH2Br-CHBrCH2-OH  — ' 
CH,Br-CHBr*CH,-0-PO(OH)2— 1 % 
0H2(0H)-CH(0H)*CH2-0-P0(0H)2 ; 

((3)  §^>CH-CH2C1— >CH2C1-CH(0H)-GH201— ->• 

[(Ch2ci)2:ch-o-]2po-oh— 

[(Gh2-oh),:ch-o-],po-oh— 

LCH2(0H)];:CH-0-P0(0H)2.  Barium  (3 -glycero¬ 
phosphate  is  almost  quantitatively  (98-9%)  precipit¬ 
ated  as  the  double  salt  2(C3H706PBa),Ba(N03)2, 
whilst  no  precipitate  is  obtained  with  the  salt  of  the 
a-acid.  Boiling  with  a  10%  solution  of  barium  hydr¬ 
oxide  causes  no  wandering  of  the  acyl  group  in  either 
the  a-  or  the  [3-acid.  Glycerophosphatase  (“  takadi- 
astase  ”  from  Aspergillus  oryzee)  in  glycerol  solution 
acts  on  disodium  hydrogen  phosphate  at  pn  8-4  and 
36°,  to  givo  a  mixture  of  the  a-  (52%)  and  [3-  (48%) 
glycerophosphates,  which  were  separated  by  Karrer’s 
methods  and  identified  by  preparation  of  derivatives. 
The  enzyme  is  more  effective  in  alkaline  media,  no 
synthesis  being  observed  at  pu  5-4.  J.  W.  Baker. 

Phosphoric  esters  in  alcoholic  fermentation. 
II.  Pyrophosphate  in  yeast  preparations.  E. 
Boyland  (Biochem.  J.,  1930,  24,  350 — 354). — Pyro¬ 
phosphate  occurs  in  living  yeast  and  forms  about  a 
quarter  of  the  total  phosphorus  of  yeast.  When 


SIS 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


pyrophosphate  is  added  to  fermenting  zymin  it  is 
rapidly  hydrolysed  to  orthophosphate,  which  reacts 
in  the  usual  way  by  forming  hexosephosphates  and 
carbon  dioxide.  The  acetone  precipitate  of  yeast 
juice  did  not  ferment  sugar  (having  no  hexosephos- 
phatase),  but  in  the  presence  of  acetaldehyde  reacted 
with  both  ortho-  and  pyro-phosphates  to  liberate 
the  theoretical  amount  of  carbon  dioxide  and  form 
90%  of  hexosemonophosphate ;  pyrophosphatase  is 
therefore  not  identical  with  hexosephosphatase.  A 
method  for  the  separation  of  hexosediphosphate  and 
pyrophosphate  is  based  on  the  differential  solubility 
of  their  barium  salts  in  water.  S.  S.  Zilva. 

Production  of  pyruvic  acid  during  fermentation 
with  yeast.  C.  Neuberc.  and  M.  Kobel  (Biochem. 
Z.,  1930,  219,  490 — 494). — When  yeast  acts  on  mag¬ 
nesium  hexosediphosphate  leading  to  production  of 
pyruvic  acid  (cf.  this  vol.,  374)  cquimolecular  amounts 
of  the  acid  and  of  glycerol  are  formed.  A  yield  of 
Sl%  of  acid  plus  glycerol  may  bo  obtained. 

W.  McCartney. 

Fermentation  by  yeast  preparations.  A. 
Harden  and  M.  G.  Macearlane  (Biochem.  J.,  1930, 
24,  343 — 349). — Eighty  %  of  the  diminution  in  the 
rate  of  fermentation  which  occurs  in  the  preparation 
of  yeast-juice  may  be  ascribed  to  grinding,  during 
which  process  the  yeast  acquires  the  power  of  re¬ 
sponding  to  phosphate.  A  further  loss  is  incurred 
during  pressing  by  the  use  of  kiesclguhr,  which 
adsorbs  active  material.  Experiments  on  the  effect 
of  various  reagents  on  the  fermenting  power  of  yeast 
revealed  that  one  group  of  reagents,  which  included 
phenol,  pyridine,  and  formaldehyde,  reduced  and 
with  increasing  concentration  finally  stopped  the 
fermentation.  No  response  to  added  phosphate 
occurred  and  most  of  the  cells  did  not  stain  with 
methylene -blue .  Another  group  of  reagents,  which 
included  toluene,  benzene,  and  xylene,  reduced  the 
fermentation  and  reacted  to  phosphate,  but  all  the 
cells  stained  with  methylcne-blue.  This  treatment 
affects  mostly  the  hexosephosphatase  action.  An 
account  is  given  of  the  preparation,  by  autolysis  of 
dried  baker’s  yeast,  of  an  extract  containing  hexose¬ 
phosphatase,  but  not  zymase,  which  accelerates  the 
fermentation  rate  of  zymin.  '  S.  S.  Zilva. 

Soluble  enzymes  secreted  by  Jlymenomycctcs. 
Hydrolysis  of  hemicelluloses.  L.  Lutz  (Compt. 
rend.,  1930, 190,  S92 — 895). — The  action  of  a  number 
of  fungi  of  the  Hymenomycetes  species  on  various 
hemicelluloses  has  been  investigated  and  it  is  con¬ 
cluded  that  the  reaction  presents  the  characteristics 
of  total  hydrolysis.  Fermentation  of  gum  tragacanth 
with  Stereuna  purpureum  gave  after  3  months 
a  sjrnup  containing  arabinose  and  galactose.  S. 
hirsutum,  Coriolus  versicolor,  and  Tomes  igniarius  gave 
similar  results  but  less  rapidly.  Liquefaction  of 
carob-protein  was  similarly  effected  by  the  following, 
enumerated  in  decreasing  order  of  activity  :  Coriolus 
adustus,  Corticium  quercinum,  F.  igniarius,  Polyporus 
pinicola,  S.  hirsutum,  S.  purpureum,  G.  versicolor, 
Ungulina  betulina,  Pleurotus  ostrcalus,  Trametes 
medullapanis,  and  P.  Eryngii.  A.  I.  Vogel. 

Physiological  -  morphological  studies  of 
Funaria  hygrometrica,  L.,  in  pure  culture.  G. 


Schweizer  (Bcr.  dcut.  bot.  Ges.,  1930,  48,  75 — 84).— 
The  spores  of  F.  hygrometrica  develop  without  injury 
in  nutrient  media  of  very  high  acidity,  pa  1-55.  The 
protonemata  grow  quickly  and  luxuriantly  in  media 
of  higher  or  lower  acidity  and  exhibit  great  resistance 
to  chemical  and  osmotic  forces.  At  the  lower  pn 
values  a  slight  inhibition  of  bud  development  occurs, 
but  this  check  has  no  influence  on  later  growth.  The 
young  plants  develop  thickly  in  culture  flasks  at  high 
and  low  acidities,  and  with  or  without  humic  acids. 
In  the  presence  of  humic  acids  more  sexual  organs 
and  more  sporogonia  arc  produced  and  the  nutrient 
solutions  become  coloured ;  acidity  has  little  effect 
on  the  development  of  sexual  organs.  E.  Holmes. 

Energy  utilisation  and  carbon  assimilation  of 
autotrophic  bacteria.  S.  A.  Waksman  (Proc.  Int. 
Cong.  Plant  Sci.,  1929,  1,  203 — 210). — The  organisms 
arc  classified  according  to  the  elements  or  compounds 
which  they  can  oxidise.  Chemical  Abstracts. 

Enzyme  formation  ny  bacteria.  II.  H.  Kar- 
strom  (Suomen  Kern.,  1930,  3,  42 — 44). — The  fer¬ 
mentation  of  sugar  by  bacteria  is  influenced  by  the 
sugar  present  in  the  media  on  which  they  have  been 
growing.  A  lactic  acid  bacterium  was  capable  of 
fermenting  dextrose  and  sucrose  independently  of 
previous  culture  conditions,  but  other  sugars  were 
in  general  fermented  only  by  strains  which  had 
become  accustomed  to  them.  Similar  observations 
were  made  in  the  case  of  other  bacteria,  and  it  is 
possible  to  distinguish  between  the  fermenting  re¬ 
actions  characteristic  of  the  organism  and  never 
lost  and  those  which  appear  in  a  strain  which  has 
become  adapted  to  a  particular  sugar.  Analogous 
observations  have  been  made  with  dry  bacteria. 
With  a  suitable  organism  (B.  coli)  the  invertase 
activity  is  much  increased  as  the  result  of  growing 
on  sucrose.  W.  0.  Kermack. 

Aerobic  fermentation  of  cellulose.  P.  E. 
Slmola  (Suomen  Kcm.,  1930,  3,  45 — 48). — An 
obligate  aerobic  sporulating  cellulose  fermenter, 
capable  of  utilising  inorganic  nitrogen,  has  been 
isolated.  It  yields  carbon  dioxide,  some  formic  acid 
and  alcohol,  as  well  as  an  organic  acid  of  unknown 
constitution.  A  considerable  quantity  of  protein  is 
also  formed.  W.  0.  Kermack. 

Gas  production  by  bacteria.  I.  Apparatus 
for  measuring  rate  of  gas  production.  J.  A. 
Cranston  (Biochem.  J.,  1930,  24,  525 — 52S). — 1 Three 
methods  arc  described.  In  one  the  culture  tube  is 
attached  to  a  pyknometer  filled  with  mercury  and 
the  mercury  which  is  displaced  by  the  evolved  gas 
is  weighed.  In  the  second  method  the  culture  tube 
is  connected  with  a  calibrated  capillary  and  the  pro¬ 
duction  of  gas  is  followed  by  the  displacement  of  a 
thread  of  mercury  in  the  capillary.  In  the  third 
method,  the  gas  evolved  is  collected  in  a  gas  burette 
by  displacement  of  mercury.  Samples  of  broth  can 
be  withdrawn  periodically  and  the  gas  analysed  in  a 
Haldane  apparatus.  S.  S.  Zilva. 

Gas  production  by  bacteria.  II.  Denitrific¬ 
ation  and  bacterial  growth  phases.  B.  Lloyd  ana 
J.  A.  Cranston  (Biochem.  J.,  1930,  24,  529—548].-- 
The  rate  of  denitrification  curve  shows  a  general 
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similarity  to  a  bacterial  growth  curve.  In  nitrite- 
broth  cultures  the  normal  lag  of  13  hrs.  between  the 
time  of  inoculation  and  the  appearance  of  gas  is 
made  up  of  a  bacterial  lag  of  8£  hrs.  and  a  “  chemical 
lag  ”  of  4|-  hrs.  The  time  elapsing  before  evolution 
of  nitrogen  increases  with  increase  in  concentration 
of  the  nitrate.  In  nitrite-broth  cultures  there  is  a 
considerably  shorter  lag  in  gas  production  than  in 
cultures  containing  an  equivalent  amount  of  nitrate 
and  the  nitrite-broth  cultures  show  the  same  duration 
of  lag  in  gas  production  as  a  culture  of  broth  contain¬ 
ing  half  the  equivalent  amount  of  nitrate.  The 
nitrate  and  nitrite  are  evidently  reduced  to  hypo- 
nitrite  before  the  nitrogen  is  liberated.  A  formula  is 
advanced  for  the  calculation  of  the  amount  of  oxygen 
consumed  from  the  volume  of  nitrogen  liberated 
allowing  for  the  fact  that  the  reaction  occurs  in  stages. 
Increased  acidity  causes  an  increase  in  the  lag  in 
nitrogen  production,  a  diminution  of  the  rate  of 
evolution  of  nitrogen  when  once  started,  and  a  pro¬ 
gressive  decrease  in  the  maximum  rate  of  gas  pro¬ 
duction.  In  absence  of  nitrites  or  nitrates  growth 
of  the  culture  is  accompanied  by  a  fall  of  pn  of  the 
broth  from  8-5  to  8-2,  rising  again  to  pa  8*6  in  the 
senescence  stage  of  the  culture.  In  presence  of 
potassium  nitrite  there  is  at  first  a  slight  increase  in 
acidity  owing  to  the  formation  of  carbon  dioxide,  but 
when  nitrogen  is  evolved  the  pa  rises  rapidly  to  about 
9'3  if  the  concentration  of  nitrite  is  sufficiently  high. 
In  presence  of  potassium  nitrate  tho  pH  falls  to  8-0 
and  then  attains  a  value  of  8-2 — 8-8  according  to  the 
initial  concentration  of  nitrate.  S.  S.  Zilva. 

Action  of  B.  coll  on  non-dextrose  reducing 
substances  of  human  blood.  R.  S.  Hubbard  and 
J.  K.  Deegan  (J.  Biol.  Chem.,  1930,  86,  575—577). 
—Incubation  of  protein-  and  dextrose-free  blood 
filtrates  after  inoculation  with  B.  coli  caused  diminu¬ 
tion  in  the  residual  reducing  substances ;  these  sub¬ 
stances  (possibly  lactose  or  galactose)  are  equally 
distributed  between  red  blood-corpuscles  and  plasma. 

C.  R.  Harington. 

Oxidation-reduction  potentials  of  cultures  of 
hamolytic  streptococci.  I.  L.  F.  Hewitt  (Bio- 
ehem.  J.,  1930,  24,  512 — 524). — The  potentials  varied 
widely  with  different  cultural  conditions.  The  pre- 
SMce  of  serum  in  broth  inhibits  the  fall  in  potential 
during  growth  in  aerobic  cultures,  which  is  due  to  an 
oxygen-carrying  effect  of  the  serum-proteins— possibly 
to  the  sulphur-containing  units  of  the  protein  mole¬ 
cules.  The  fall  in  potential  during  growth  is  less  in 
tryptic -digest  medium  than  in  peptone-infusion  broth, 
to  freshly- boiled  broth  the  potential  falls  more  rapidly 
and  to  a  lower  level  than  in  unboiled  broth  and  rises 
Particularly  in  tryptic -digest  medium  more  rapidly 
after  the  cessation  of  active  proliferation.  When 
raltuies  are  aerated  the  potential  falls  less  during 
Powth  and  rises  more  rapidly  after  the  logarithmic 
Phase  of  multiplication.  When  peroxide  is  formed 
®  f-toe  aeration,  it  has  a  marked  effect  on  the  poten- 
Dextrose,  lactic  acid,  etc.  retard  peroxide 
■■miation.  The  addition  of  a  small  quantity  of 
"tdrogen  peroxide  to  broth  before  inoculation  pro¬ 
duces  a  long  lag  period,  but  after  this  the  normal 
Potential-time  curve  is  obtained.  The  potential  falls 


rapidly  in  aerobic  1%  dextrose-broth  cultures,  but 
less  rapidly  in  sealed  cultures.  A  short  phase  of 
rapid  increase  of  potential  is  observed  in  aerobic 
dextrose  cultures  after  a  few7  hrs.’  growth.  In  aerated 
dextrose-broth  cultures  the  potential  falls  very  little, 
despite  the  very  luxuriant  growth  obtained.  Low 
oxidation-reduction  potentials  do  not  favour  the 
growth  of  haemolytic  streptococci.  S.  S.  Zilva. 

Active  iron.  II.  H.  Petow,  H.  Kosterlitz,  and 
H.  FiscnoOLn  (Z.  ges.  exp.  Med.,  1929,  66,  491- 
499;  Chem.  Zentr.,  1929,  ii,  3157). — A  discussion  of 
the  X-activity  of  iron  compounds  for  haemophilic 
bacteria.  A.  A.  Eldridge. 

Vital  conditions  of  ferruginous  bacteria.  I. 
Turowska  (Bull.  Acad.  Polonaise,  1930,  B,  255 — 
282). — Iron  bacteria  are  found  in  certain  wells  and 
other  waters  of  Poland  in  which  the  iron  content  is 
usually  greater  than  2  mg.  per  litre  and  the  reaction 
is  between  pB  5-88  and  7-00.  Large  concentrations 
of  salts  appear  to  be  unfavourable.  The  bacteria  are 
able  to  withstand  temperatures  down  to  0°. 

W.  0.  Kermack. 

Lipins  of  tubercle  bacilli.  XIII.  Occurrence 
of  mannose  in  the  phosphatide  from  human 
tubercle  bacilli.  R.  J.  Anderson  and  A.  G.  Ren¬ 
frew  (J.  Amer.  Chem.  Soc,  1930,  52,  1252—1254). 
— The  supposed  sugar-acid  obtained  by  hydrolysis  of 
the  phosphatide  (A.,  1927,  1114)  has  now  been  identi¬ 
fied  as  mannose.  R.  K.  Callow7. 

Lipins  of  tubercle  bacilli.  XIV.  Occurrence 
of  inositol  in  the  phosphatide  from  human 
tubercle  bacilli.  R.  J.  Anderson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1607— 1608).— i-Inositol  has  been 
isolated  from  the  water-soluble  products  obtained 
by  the  hydrolysis  of  the  phosphatide  from  human 
tubercle  bacilli  (A.,  1927,  1114)  with  dilute  sulphuric 
acid.  H.  Burton. 

Purification  of  toxins  and  antitoxins.  Iv. 
Linderstrom-Lang  and  S.  Schmidt  (Kolloid-Z., 
1930,  51,  152 — 160). — The  precipitate  obtained  by 
coagulating  diphtheria  serum  with  alcohol  in  the  cold 
consists  mainly  of  undenatured  serum-proteins  and 
contains  practically  all  the  antibody.  The  solution 
of  this  precipitate  does  not  give  the  Raman  precipit¬ 
ation  reaction  with  toxin.  The  effective  part  of 
diphtheria  serum  is  adsorbed  preferentially  by  alumin¬ 
ium  hydroxide  and  this  property  provides  a  means 
of  purification.  Through  repeated  adsorption  com¬ 
bined  with  dialysis  a  solution  can  be  obtained  from 
which  99-5%  of  the  inactive  constituents  of  the  crude 
toxin  has  been  removed.  E.  S.  Hedges. 

Purification  of  diphtheria  and  tetanus  anti¬ 
toxins  after  concentration  by  fractionation  with 
ammonium  sulphate.  P.  P.  Murdick  (J. 
Immunol.,  1929,  17,  269 — 272  ;  Chem.  Zentr.,  1930, 
i,  90—91). 

Cholera  toxin.  M.  Hahn  and  J.  Hirsch  (Z. 
Hyg.,  1929,  110,  355—381 ;  Chem.  Zentr.,  1929,  ii, 
2571). — The  formation  of  toxin  by  cholera  vibrios 
depends  on  the  medium ;  it  begins  in  0-10  hrs., 
further  alkalisation  being  then  unnecessary.  The 
toxin  is  non-dialysable  with  a  parchment  membrane. 

A.  A.  Eldridge. 
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BRITISH  CHEMICAL  ABSTRACTS. - A. 


Bacterial  growth  inhibitor  (lactenin)  of  milk. 
I.  F.  S.  Jones  and  H.  S.  Simiis  (J.  Exp.  Med.,  1930, 
51,  327 — 339). — Lactenin  can  be  separated  by  dialysis 
from  salts  and  carbohydrates ;  it  is  removed  by  agents 
which  precipitate  the  proteins  of  whey.  After  partial 
tryptic  digestion  of  these  proteins,  followed  by 
dialysis,  there  is  no  appreciable  loss  of  lactenic 
activity.  Tho  material,  when  desiccated,  is  stable. 

Chemical  Abstracts. 

Bacteriophage  derivative  of  pancreatin.  T. 
Inoue  (Okayama  J.  Med.,  1929,  41,  93 — 109). — The 
substance  resists  being  heated  at  70— S0°,  is  adsorbed 
by  kaolin  and  bone  charcoal,  and  is  precipitated  by 
ammonium  sulphate.  Chemical  Abstracts. 

Subvisihle  virus  and  colloid  research.  H. 
Bechhold  (Kolloid-Z.,  1930,  51,  134— 144).— Certain 
types  of  virus  aro  of  colloidal  dimensions,  and  the 
author  seeks  to  show  how  the  methods  of  colloid- 
chemical  research  are  applicable  to  the  study  of  these 
types.  The  matters  discussed  from  this  point  of 
view  aro  the  isolation  and  purification  of  the  virus, 
filtration,  ultrafiltration,  adsorption  and  electric 
charge,  determination  of  size,  diffusion  coefficient, 
sedimentation  velocity,  behaviour  on  centrifuging, 
and  cataphorcsis.  E.  S.  Hedges. 

Colloid  chemistry  of  antisepsis  and  chemo¬ 
therapy.  I.  Mode  of  combination  of  anti¬ 
septic  dyes  with  proteins.  A.  D.  Herschfelder 
and  H.  N.  Wright  (J.  Pharm.  Exp.  Ther.,  1930,  38, 
411 — 131). — Tho  affinity  of  coagulated  egg-albumin 
for  various  dyes  is  determined  by  adding  varying 
amounts  of  dyes  to  a  solution  containing  a  constant 
amount  of  protein  at  p,i  7-3,  heating  to  produce 
coagulation,  and  determining  colorimetrically  the 
amount  of  dye  loft  in  the  supernatant  liquid  after 
centrifuging.  Tho  affinity  for  three  dyes  used  is  in 
the  order  crystal-violet  >  gentian-violet  >  rosc- 
bongal.  Addition  of  protein  to  solutions  of  mer- 
curochromo  greatly  decreases  the  rate  of  dialysis  of 
the  antiseptic.  With  the  crystalloid  dyes  of  the  tri- 
phcnylmethano  series  the  amount  bound  by  egg- 
albumin  in  solution  decreases  with  increasing  protein 
concentration,  although  tho  mass  of  protein  remains 
constant.  Malachite-green  has  only  a  slight  tendency 
to  precipitate  egg-albumin  and  is  adsorbed  only  to  a 
small  extent.  Crystal-violet  more  readily  precipitates 
protein,  brilliant-green  being  intermediate  between 
it  and  malachite-green.  Basic  fuchsin  does  not  pre¬ 
cipitate  protein  in  any  concentration,  tho  tendency 
to  such  precipitation  being  increased  with  tho  intro¬ 
duction  of  alkyl  groups  into  the  dyes,  with  consequent 
increase  in  the  basicity  of  the  dye  cation. 

P.  G.  Marshall. 

Colloid  chemistry  of  antisepsis  and  chemo¬ 
therapy.  II.  Does  an  antiseptic  adsorbed  on 
protein  still  exert  antiseptic  action  ?  H.  N. 
Wright  and  A.  D.  Hirschfelder  (J.  Pharm.  Exp. 
Ther.,  1930,  38,  433— 449).— Tho  effect  of  differing 
concentrations  of  some  triphenylmethane  dyes  on  tho 
carbon  dioxide  production  of  yeast  from  4%  sucrose 
is  determined,  both  in  presence  and  in  absence  of  egg- 
albumin.  The  reduction  of  antiseptic  power  in 
presence  of  protein  is  not  parallel  to  the  degree  of 
adsorption  occurring,  and  the  adsorbed  dye  must 


exert  some  antiseptic  power.  The  ratio  of  the  anti¬ 
septic  power  of  the  adsorbed  dye  to  that  of  tho  free 
dye  increases  rapidly  with  dilution. 

P.  G.  Marshall. 

Action  of  irradiated  sea-water  on  lactic  fer¬ 
mentation.  C.  Richet  and  M.  Faguet  (Compt. 
rend.,  1930,  190,  843 — 844). — The  effect  of  previous 
irradiation  of  sea-water  with  X-rays  for  varying 
periods  on  the  fermentation  of  lactose  has  been 
investigated  by  measurements  of  tho  acidity  produced 
(cf.  A.,  1929,  1109).  An  acceleration  is  apparent  ; 
after  irradiation  for  10  min. ;  this  reaches  a  maximum 
after  30  min.  and  then  decreases.  There  is  no  effect 
with  distilled  water  after  20  min.  A.  I.  Vogel. 

Effect  of  adrenaline  and  cholic  acid  on  excretion 
of  creatinine.  K.  Kaziro  and  A.  Taku  (J.  Bio- 
chem.  Japan,  1929,  11,  203 — 217). — Administration 
of  adrenaline  increases,  and  of  cholic  acid  decreases, 
the  amount  of  creatinine  excreted  by  tho  rabbit; 
the  normal  value  is  0-1 — 0-3  mg.  per  2  hrs. 

Chemical  Abstracts. 

Physiology  of  glycogen  and  the  role  of  insulin 
and  adrenaline  in  carbohydrate  metabolism. 

J.  J.  R.  Macleod  (Lancet,  1929,  217,  1 — 7,  55 — 60, 

107 — 112).— Two  lectures.  L.  S.  Theobald. 

Effect  of  insulin  on  the  biological  oxidation  of 
carbohydrates  and  on  the  energy  exchanges  in 
animals  receiving  carbohydrates.  B.  Ritlop 
(Biochem.  Z.,  1930,  219,  277 — 296).— The  combustion 
of  intravenously  administered  dextrose  in  curariscd 
dogs  of  which  the  respiration  is  artificially  controlled  i 
is  increased  by  subcutaneous  injection  of  insulin,  I 
which  also  accelerates  the  onset  of  the  increased  I 
combustion.  The  dextrose  also  stimulates  the  energy 
exchanges  iii  the  animals,  but  administration  of  insulin 
has  no  detectable  effect  on  these.  W.  McCartney. 

Insulin  inactivation  by  human  blood-cells  and  j 
lasma  in  vitro  :  effect  of  normal  and  of  diabetic  i 
lood  on  insulin  action.  S.  Karelitz,  P.  Coiikn, 
and  S.  D.  Leader  (Arch.  Int.  Med.,  1930,  45,  546— 
55S). — The  blood  of  a  diabetic  child  who  did  not  j 
respond  normally  to  insulin  inhibited  insulin  action  in 
rabbits.  The  same  phenomenon  is  shown  to  occur 
with  blood  from  normal  persons,  although  tho  effect 
is  greater  with  blood  from  diabetic  patients.  A 
greater  inhibition  was  caused  by  blood-cells  than  by 
plasma  and  a  further  marked  increase  was  observed 
when  the  cells  wero  laked.  The  inactivation  is  not 
due  to  dilution,  viscosity  of  the  fluid,  rate  of  absorp¬ 
tion,  adsorption  by  the  cells,  or  pn  of  the  blood. 

T.  R.  Seshadri- 

Isolation  of  l  -thyroxine  from  the  thyroid  gland 
by  the  action  of  proteolytic  enzymes.  0.  R 
Harington  and  W.  T.  Salter  (Biochem.  J.,  1030. 

24,  456 — 471). — The  successive  action  of  pepsin  and 
trypsin  on  iodothyreoglobulin  and  on  desiccated 
thyroid  gland  has  yielded  digestion  products  readny 
soluble  in  alkali  and  much  less  soluble  in  acid,  possess^ 
ing  maximum  flocculation  at  pu  5-0,  and  containing 
12—17%  I  and  5— S%  N.  /-Thyroxine  was  isolated 
as  follows.  An  alkaline  sodium  chloride  extract  o 
the  thyroid  gland  was  digested  by  successive  addition 
of  trypsin  atpH  8-5,  precipitated  at  pn  5,  extracted  wj 
acid  acetone,  and  reprecipitatcd  with  ether.  1  1S> 
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precipitate  was  subjected  to  further  tryptic  digestion, 
after  which  it  was  precipitated  at  -pa  5  and  redissolved 
in  water  with  the  aid  of  the  least  possible  amount  of 
ammonia.  Pigmented  impurities  were  then  removed 
by  boiling  with  barium  hydroxide .  After  precipitation 
at  p ,r  5  and  dissolving  in  alkaline  80%  alcohol, 
further  impurities  were  precipitated  with  acid  acetone. 
Animal  erepsin  or  yeast  peptidase  produced  no 
further  hydrolysis  of  the  digestion  product.  Acid 
hydrolysis  at  110°  with  90%  acetic  acid  saturated 
with  gaseous  hydrogen  chloride  at  0°,  on  the  other 
hand,  yielded  at  this  stage  partly  raccmiscd  thyroxine, 
converting  at  the  same  time  the  whole  of  the  nitrogen 
into  the  amino-condition.  The  losses  involved  by  the 
liberation  of  iodine  were,  however,  great.  Z-Thyroxine 
was  finally  isolated  from  this  mixture  of  free  thyroxine 
and  thyroxine-peptides  by  a  less  drastic  procedure. 
The  product  was  dissolved  in  pyridine,  precipitated 
by  dilution  with  water,  dissolved  in  potassium 
carbonate,  decomposed  with  acetic  acid,  and  re¬ 
precipitated  as  the  monosodium  salt  of  thyroxine  on 
cooling  after  boiling  with  sodium  carbonate.  The 
sodium  salt  on  decomposition  with  acetic  acid  yielded 
Z-thyroxino.  Comparative  physiological  tests  on  the 
digestion  product  and  on  pure  Z-thyroxine  have 
shown  that  there  is  no  reason  to  presume  the  existence 
in  the  thyroid  gland  of  an  active  principle  other  than 
thyroxine  or  of  its  existence  there  in  “  activated  ” 
form.  S.  S.  Zilva. 

Rate  of  thermal  decomposition  of  the  oxytocic 
principle  of  the  posterior  lobe  of  the  pituitary 
gland.  II.  Effect  of  temperature.  T.  D.  Ger- 
lough  and  R.  W.  Bates  (J.  Amer.  Chein.  Soc.,  1930, 
52,  1098 — 1101;  cf.  this  vol.,  503). — Determinations 
were  made  over  a  range  of  temperatures  from  35-7° 
to  121°  with  pituitary  extract  and  with  purified 
oxytocic  principle  at  p „  3-35  and  3-55.  The  relation 
between  l/T  and  log  l/k  is  linear,  and  extrapolation 
indicates  an  exceedingly  slow  rate  of  destruction  at 
0 — 20°.  Purification  does  not  alter  thermal  stability. 

R.  K.  Callow. 

Influence  of  the  hypophysis  on  metabolism, 
growth,  and  sexual  organs  of  male  rats  and 
rabbits.  II.  Influence  of  extracts  of  hypo¬ 
physis  on  the  body-weight,  weight  of  fat,  of 
sexual  organs,  and  of  endocrine  organs  of  rats. 
V.  Korenchevsky  (Biochem.  J.,  1930, 24,  383 — 393). 
—A  glycerol  extract  from  tho  anterior  lobe  of  the. 
pituitary  of  oxen  kept  at  —5°  and  brought  to  p,t  7-4 
was  injected  intraperitoneally  into  normal,  cryptorchid, 
and  castrated  young  and  adult  male  rats  in  amounts 
°f  1 — 2  c.c.  No  decided  influence  was  noticed  on 
the  growth,  but  the  body-fat  was  decreased.  The 
weight  of  sexual  organs  was  decreased  to  tho  greatest 
extent  in  cryptorchid  animals;  this  effect  was  less 
in  normal  and  absent  in  castrated  rats,  showing  that  a 
correlation  exists  between  the  extracted  hypophyseal 
substances  and  a  special  testicular  tissue.  The  weight 
of  the  thyroids  was  decreased  by  about  17%  in  normal 
and  cryptorchid  animals,  but  not  significantly  in 
castrated  rats.  The  anterior  lobe  therefore  contains 
substances  which  diminish  the  weight  of  the  above 
organs  and  glands,  and  possibly  act  antagonistically 
to  the  growth  and  male  gonad-stimulating  hormones. 


as  evidenced  by  implantation  experiments,  and  to  the 
growth-promoting  hormone  prepared  by  Evans  and 
his  co-workers.  S.  S.  Zilva. 

CEstrin.  III.  Improved  method  of  prepar¬ 
ation  and  isolation  of  active  crystalline  material. 
G.  F.  Marrian  (Biochem.  J.,  1930,  24,  435 — 445). — 
Acidification  and  extraction  with  ether  of  urine  from 
pregnant  women  yields  a  preparation  of  oestrin 
varying  from  8000  to  40,000  mouse  units  per  litre. 
The  decomposition  of  the  saponified  product  of  this 
preparation  with  carbon  dioxide  and  further  fraction¬ 
ation  with  ether,  acetone,  50%  alcohol,  and  alkali 
greatly  purified  it  with  a  loss  of  only  40%  of  tho 
activity.  This  loss  occurs  entirely  in  the  initial 
stage  of  saponification.  The  mouse  unit  of  these 
purified  fractions  is  of  the  order  of  0-0006  mg. 
By  dissolving  this  concentrate  in  alcohol,  precipit¬ 
ating  it  with  ether  and  decolorising  it,  crystals, 
c18h24o3.  were  obtained  from  57%  methyl  alcohol, 
m.  p.  256 — 260°  (decomp.),  with  an  activity  m.u.= 
0-00011  mg.  There  is  no  proof  that  this  substance  is 
actually,  the  pure  hormone.  The  possible  identity  of 
this  substance  with  those  obtained  by  other  workers 
is  discussed.  S.  S.  Zilva. 

Crystalline  ovarian  hormone  (oestrin)  from 
urine  of  pregnant  women.  E.  A.  Doisy,  C.  D. 
Veler,  and  S.  Thayer  (J.  Biol.  Chem.,  1930,  86, 
499—509). — Urine  is  acidified  to  pn  4-0  with  hydro¬ 
chloric  acid,  and  the  uric  acid  allowed  to  separate :  tho 
oestrin  may  then  conveniently  be  extracted  with 
olive  oil.  The  olive  oil  solution  is  extracted  with  hot 
95%  alcohol,  and  the  resulting  solution  concentrated, 
and  freed  from  oil  by  addition  of  a  little  water, 
acidified  to  Congo-red,  and  extracted  with  light 
petroleum.  Tho  residue  obtained  by  evaporation  of 
the  alcoholic  solution  is  dissolved  in  butyl  alcohol,  and 
the  solution,  after  washing  with  dilute  sodium 
hydroxide  and  with  hydrochloric  acid,  is  again 
evaporated  to  dryness.  The  active  substance  is 
leached  out  of  the  residuo  with  ether,  and,  after 
clearing  and  evaporation  of  the  latter,  is  dissolved  in 
a  mixture  of  butyl  alcohol  and  light  petroleum.  The 
hormone  can  be  extracted  from  this  solution  by 
shaking  with  dilute  hydrochloric  acid,  or,  more 
efficiently,  with  sodium  hydroxide;  further  purific¬ 
ation  was  effected  by  extracting  the  substance  from 
tho  aqueous  solution  with  ether,  and  again  treating 
with  butyl  alcohol-light  petroleum  followed  by 
aqueous  extraction.  Finally  the  aqueous  solution 
was  extracted  with  ether,  the  latter  was  evaporated, 
and  the  residue  leached  out  with  dry  ether;  the 
latter  on  evaporation  yielded  a  crystalline  compound 
possessing  an  activity  of  about  3000  rat  units  per 
mg.  Neither  this  activity  nor  the  physical  properties 
of  the  substance  were  altered  by  repeated  recrystallis¬ 
ation.  C.  R.  Harington. 

Physiology  of  secretin.  I.  Preparation  and 
isolation.  E.  U.  Still  (Amer.  J.  Physiol.,  1930,  91, 
405 — 408). — The  acidic  extract  of  dog’s  duodenum 
is  treated  with  sodium  chloride,  when  secretin  is 
precipitated.  This  precipitate  is  extracted  with 
acid  alcohol  and  impurities  are  precipitated  with 
alcoholic  brucine  and  pyridine;  the  secretin  is  then 
precipitated  with  acetone  and  other.  Finally  the 
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secretin  is  extracted  from  this  precipitate  with  boiling 
methyl  alcohol.  E.  Boyland. 

Pancreas.  VII.  Mellanby  procedure  for 
isolation  and  purification  of  secretin.  B. 
Mortimer  and  A.  C.  Ivy  (Amer.  J.  Physiol.,  1929,  91, 
220 — 224). — The  “bile  salt”  precipitation  method 
was  unsatisfactory  and  variable  yields  were  obtained. 

E.  Boyland. 

Vitamin-.  1.  0.  H.  Cady  and  J.  M.  Luck  (J. 

Biol.  Chem.,  1930,  86,  743 — 754). — Treatment  of  cod- 
liver  oil  with  sulphur  dioxide,  phosphorus  penta- 
chloride,  chlorine,  acetyl  chloride,  nitrous  fumes,  Bene¬ 
dict’s  reagent,  and  sodium  hydrogen  sulphite  (in  the 
last  case  for  a  prolonged  period)  destroyed  the 
vitamin-A ;  this  was  not  affected  by  treatment  of 
the  oil  with  hydrogen  sulphide,  ethylene,  ammonia, 
and  Benedict’s  reagent  after  neutralisation,  and  but 
slightly  affected  by  formaldehyde  and  hydrogen  per¬ 
oxide.  No  destruction  of  vitamin-A  was  observed  in 
lucerne  or  spinach,  and  only  partial  destruction  in 
butter  on  treatment  of  these  materials  with  sulphur 
dioxide.  The  destruction  by  sulphur  dioxide  was 
irreversible.  It  is  concluded  that  vitamin- A  activity 
is  the  property  of  a  specific  grouping  rather  than  of  a 
specific  molecule,  and  that,  in  cod-liver  oil,  it  is 
associated  with  an  aldehydic  group. 

C.  R.  Harington. 

Alleged  contamination  of  carotene  by  vitamin- 
A.  N.  S.  Capper  (Biochem.  J.,  1930,  24,  453—455). 
— A  sample  of  carotene  of  m.  p.  178°  (uncorr.)  which 
was  found  weight  for  weight  to  be  more  active  than  a 
cod-liver  oil  concentrate  showed  considerably  less 
absorption  at  328  gn  (which  is  considered  to  be 
characteristic  of  vitamin- A)  than  did  the  concentrate. 

S.  S.  Zilva. 

Urinary  syndrome  of  metabolic  disturbances 
caused  by  lack  of  vitamin-i?  in  the  rat.  J. 
Roche  (Bull.  Soc.  Chim.  biol.,  1930, 12,  342 — 356). — 
In  rats  receiving  ad  libitum  the  diet  of  Random  and 
Simonnet,  the  C/N  ratio  of  the  urine  and  faeces  is 
practically  constant  for  a  normal  animal  on  a  given 
diet,  although  the  actual  value  varies  according  to  the 
age  of  the  rat.  On  a  diet  deficient  in  vitamin-I?  the 
ratio  increases  (more  rapidly  as  the  point  of  death  is 
approached).  Ingestion  of  yeast  temporarily  reduces 
the  ratio.  The  consequences  of  lack  of  vitamin-!?  are 
manifested  sooner  on  a  diet  rich  in  carbohydrate. 
Death  is  not  due  to  inanition,  which  would  cause  a 
fall  in  the  C/N  ratio.  P.  G.  Marshall. 

Vitamin-C.  I.  Occurrence  of  vitamin-C  in 
celery.  II.  Germination  of  seeds  and  vitamin- 
C.  I.  III.  Germination  of  seeds  and  vitamin-C. 
II.  T.  Matstjoka  (Mem.  Coll.  Agric.  Kyoto.,  1930, 
9,  1—13,  15—21,  23— 27).— I.  1—2  G.  of  celery  per 
day  per  100  g.  body -weight  fed  to  guinea-pigs  on  a 
ration  otherwise  deficient  in  vitamin-C  is  sufficient 
to  prevent  scurvy.  Celery  therefore  has  a  high 
vitamin-C  content. 

II.  Dry  rice  seeds  contain  a  very  small  amount  of 
vitamin-C.  This  is  not  appreciably  increased  when 
the  seeds  after  soaking  for  24  hrs.  in  water  are  ger¬ 
minated  for  2  days  in  the  dark. 

III.  Considerable  quantities  of  vitamin-C  ape 


contained  in  rice  or  barley  seeds  germinated  in  sun¬ 
light,  but  less  in  oat  seeds  similarly  germinated. 

W.  O.  Kermack. 

Absorption  spectrum  of  vitamin- 1).  R.  B. 
Bodrdillon,  It.  G.  C.  Jenkins,  and  T.  A.  Webster 
(Nature,  1930, 125,  035). — Preparations  showing  high 
antirachitic  power  but  relatively  low  absorption  at 
280  pp  have  now  been  obtained.  The  substance 
showing  the  intense  maximum  at  this  wave-length  and 
produced  in  the  early  stages  of  irradiation  of  ergosterol 
by  a  mercury-vapour  lamp  without  light  filters  is  not 
vitamin-D  (cf.  A.,  1929,  727).  L.  S.  Theobald. 

Toxicity  of  large  doses  of  irradiated  ergo¬ 
sterol  in  animals.  H.  Simonnet  and  G.  Tanret 
Bull.  Soc.  Chim.  biol.,  1930, 12,  371— 394).— Pure  ergo¬ 
sterol,  [a]„  — 126°,  was  used  in  all  cases.  Daily  feed¬ 
ing  of  4  c.c.  of  butter  containing  40  mg.  of  the  non- 
irradiated  sterol  produced  normal  growth  in  rabbits 
and  caused  no  lesions.  Small  quantities  of  irradiated 
ether  (containing  some  peroxides)  are  almost  inno¬ 
cuous.  The  toxicity  of  irradiated  ergosterol  varies 
with  the  time  of  irradiation.  A  daily  dose  of  40  mg. 
of  ergosterol  irradiated  for  45  min.  does  not  kill 
rabbits  for  several  months,  but  the  animals  show  lesions 
of  advanced  calcification.  A  similar  dose  of  ergo¬ 
sterol  irradiated  for  6  hrs.  causes  death  in  rabbits  in 
2 — 3  weeks.  Heating  the  irradiated  sterol  for  short 
periods  at  temperatures  between  120°  and  150°  does 
not  diminish  cither  the  toxicity  or  the  calcifying  power, 
these  two  properties  being  indissolubly  connected. 
The  resinous  substances  obtained  from  ergosterol  by 
irradiation  are  toxic  to  rabbits  irrespective  of  the  time 
of  irradiation.  Cholesterol  is  innocuous  to  rabbits, 
however  long  it  is  irradiated.  An  animal  which  is 
given  an  overdose  of  irradiated  ergosterol  may  lose 
40%  of  its  weight  and  suffer  from  acute  diarrhoea  and 
many  other  disabilities.  Crystalline  ergosterol  per¬ 
oxide,  [a]D  —35°,  is  non-toxic  to  rabbits  and  shows  no 
antirachitic  power.  An  overdose  of  irradiated  ergo¬ 
sterol  to  rabbits  in  gestation  does  not  produce  lesions 
in  the  young  at  birth.  The  effect  of  such  an  overdose 
varies  with  different  species.  P.  G.  Marshall. 

Chemical  reaction  for  vitamins  and  hormones. 
E.  Christensen  (Munch,  med.  Woch.,  1928,  75, 
1883;  Chem.  Zcntr.,  1929,  ii,  3241).— Stciltzner’s 
colour  reaction  of  the  antirachitic  vitamin  with 
phosphorus  pentoxide  is  not  specific  for  that  vitamin. 

A.  A.  Eldridge. 

Carbon  dioxide  assimilation  of  arctic  plants 
and  the  dependence  of  the  assimilation  on  the 
temperature.  D.  Muller  (Planta,  Arch.  wiss. 
Bot.,  1928,  6,  22—39 ;  Chem.  Zentr.,  1929,  ii,  2570). — 
Experiments  on  Salix  glauca,  L.,  and  Chamaenerium 
latifoliutn  were  performed  in  West  Greenland. 

A.  A.  Eldridge. 

Mineral  content  of  pastures.  A.  E.  V.  Richard¬ 
son  (Council  Sci.  Ind.  Res.  Australia,  Pamphlet  17, 
1930,  29  pp.). — A  progress  report.  E.  Holmes. 

Distribution  and  storage  of  the  most  important 
alkali  salts  in  the  potato  stalk.  W.  von  Brehmeb 
and  J.  Barner  (Ernahr.  Pflanze,  1929,  25,  300-- 
306;  Chem.  Zentr.,  1929,  ii,  2570).— The  storage  ot 
potassium  in  the  important  tissues  of  the  plant  is 
directly  proportional  to  the  quantity  of  potash  present 
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until  the  optimal  growth  of  the  plant  is  attained ;  if 
the  plant  is  over-fertilised,  plant  development  is 
reciprocally  related  to  the  storage  of  potash. 

A.  A.  Eldridge. 

Content  of  potassium  and  sodium  in  plants 
found  in  salt  lagoons  or  on  the  sea-shore.  G. 
Bertrand  and  M.  Rosenblatt  (Compt.  rend.,  1930, 
190,  985 — 988). — The  K/Na  ratios  in  the  ashes  of  the 
following  plants,  collected  in  flower  from  salt  lagoons, 
were:  Salsola  kali,  L.,  10-56;  S.  soda,  L.,  (in  flower) 
5-45,  (in  fruit)  1-40;  Obione  jwrlulacoid.es,  Moq.,  1-45; 
Suceda  fruticosa,  L.,  0-83;  Salicornia  fruticosa,  L., 
0-77;  S.  radicans,  Sm.,  1*76 ;  Aster  tripolium,  L., 
0-63;  Inula  crilhmoides,  L.,  0-45.  Samples  collected 
from  dunes  showed :  Pancratium  maritimum,  L., 
7-63;  Crucianella  marilima,  L.,  6-59;  and  Medicago 
marina,  L.,  5-49.  In  the  case  of  the  tidal  zone  the 
ratios  were  :  O.  jwrlulacoides,  Moq.,  2-2;  Euphorbia 
Paralias,  L.,  2-02;  and  Cakile  maritima,  Scap.,  1-5S 
and  T17.  There  is  therefore  no  sharp  transition 
between  purely  terrestrial  and  purely  marine  plants. 

T.  H.  Morton. 

Distribution  of  nickel  and  cobalt  in  plants.  G. 
Bertrand  and  M.  Mokragnatz  (Bull.  Soc.  chini., 
1930,  [iv],  47,  326 — 331). — Nickel  and  cobalt  have 
been  found  in  all  plants  examined,  but  in  very  small 
proportions.  The  relative  proportions  of  nickel  and 
cobalt  present  are  roughly  parallel,  organs  relatively 
rich  in  cobalt  being  correspondingly  rich  in  nickel. 
The  proportions  are  highest  in  the  leaves,  dried  leaves 
of  the  following  plants  named  containing  the  weight 
indicated  (mg.  per  kg.)  of  nickel  and  cobalt  (parenthe¬ 
tical  figures) :  lettuce,  1-51  (0-054);  carrot,  1*83  (0-314); 
spinach,  2-37  (0-74) ;  lime,  2-50  (0-20) ;  apricot,  3-0 
(040) ;  beech*  3-0  (0-35) ;  cabbage,  3-3  (0-07).  Seeds  or 
berries,  after  the  leaves,  are  richest  in  nickel  and  cobalt, 
containing  (per  kg.  of  dried  matter)  from  0-14  to 
2-25  mg.  of  nickel  in  maize  and  peas,  respectively, 
and  up  to  0-36  mg.  of  cobalt  in  buckwheat  and  0-35 
mg.  in  lentils,  the  amount  in  oats  being  too  small  to  be 
determined.  The  teguments  of  the  berries  are  richer 
in  nickel  and  cobalt  than  the  kernels,  oat  bran  con¬ 
taining  0-44  mg.  of  nickel  and  0-01 1  mg.  of  cobalt  and 
wheat  bran  0-39  mg.  of  nickel  and  0-011  mg.  of  cobalt. 
The  kernel  of  decorticated  and  polished  rice  is  ex¬ 
tremely  poor  in  nickel  and  cobalt,  containing  only 
0-02  and  0-006  mg.,  respectively,  this  being  parallel  with 
the  poverty  in  manganese,  zinc,  and  titanium  already 
noted.  Nickel  and  cobalt  are  more  abundant  in  the 
bark  than  in  the  wood,  beech  wood  containing  0-12 
mg.  of  nickel  and  0-01  mg.  of  cobalt  and  the  bark  0-40 
and  0-10  mg.,  respectively.  The  lignified  shells 
protecting  certain  seeds  are  poor  in  both  metals. 
Edible  organs  or  parenchymatous  tissues  of  fruits, 
roots,  bulbs,  or  tubercles  when  dry  contain  moderate 
amounts  of  nickel  and  cobalt,  the  highest  amount 
found  being  3-5  mg.  of  nickel  and  2-13  mg.  of  cobalt 
per  kg.  of  dried  Canlharellus  cibarius,  Fr.  Nickel  and 
cobalt  may  act  as  catalysts  in  vegetable  cells. 

R.  Brightman. 

Distribution  of  titanium  in  cryptogams.  G. 
Bertrand  and  Voronca-Spirt  (Ann.  Inst.  Pasteur, 
1930,  44,  270 — 272).— For  recognition  of  titanium 
the  material  is  ashed,  the  residue  dissolved  in  sulphuric 
acid,  and  the  solution  treated  with  hydrogen  peroxide 


to  give  the  yellow  pertitanic  acid.  Fungi  (three 
varieties)  contain  about  0-5  mg.  per  kg.  fresh  weight 
and  bakers’  yeast  less  than  0-1  mg.  Aspergillus  niger 
does  not  contain  titanium.  Cryptogams  normally 
contain  titanium,  as  do  all  flowering  plants. 

P.  G.  Marshall. 

Compounds  of  inositolphosphoric  acids  with 
molybdic  acid.  N.  Seligson  (Arch.  Pharm.,  1930, 
268,  147—151). — A  solution  containing  phytin, 

nitric  acid,  and  ammonium  nitrate  gives  with  ammon¬ 
ium  molybdate  a  white  precipitate  (a),  which  re¬ 
dissolves  in  excess  of  the  reagent.  The  resulting 
solution  soon  deposits  ammonium  phosphomolybdate, 
formed  from  phosphates  present  as  impurities,  and 
then  contains  compounds  of  phytin  with  molybdic 
acid,  from  which  phosphoric  acid  is  more  readily 
eliminated  than  from  phytin  itself.  Thus,  hydrolysis 
proceeds  with  constant  velocity  for  several  months 
at  the  ordinary  temperature,  and  is  rapidly  completed 
at  100°.  Phytin  is  not  hydrolysed  by  the  nitric  acid 
solution  alone  below  60°  and  is  only  slowly  attacked 
at  100°.  The  precipitate,  a,  contains  compounds  of 
inositolphosphoric  acids  with  molybdic  acid  and  is 
free  from  inorganic  phosphates,  although  these  are 
present  in  the  original  material.  The  phytin  re¬ 
covered  from  it  has  a  slightly  higher  P/C  ratio  than 
the  original.  Brucine  inositolhexaphosphate  and 
molvbdic  acid  give  a  compound, 
C0H0(NH4HPO4)fll6MoOj,15HaO,  losing  10H2O  in  a 
vacuum.  “  H.  E.  F.  Notton. 

Mode  of  combination  of  iodine  in  Laminaria 
digitata.  G.  Lunde  and  K.  Closs  (Biochem.  Z., 
1930,  219,  198 — 217). — A  table  summarises  the  iodine 
contents  of  the  stems,  leaves,  and  roots  of  L.  digitata, 
the  total  iodine  being  divided  into  the  following 
fractions  :  water-soluble,  water-  and  alcohol-soluble, 
iodide,  united  with  calcium  (possibly  as  iodate), 
present  in  the  alginic  acid  complex  and  liberated 
only  on  boiling  with  acids,  and  an  insoluble  residue 
existing  chiefly  in  the  roots.  P.  W.  Clutterbuck. 

Iodine  content  of  fresh,  air-dried,  and  fer¬ 
mented  tobacco  leaves.  J.  Schwaibold  (Bio¬ 
chem.  Z.,  1930,  218,  318 — 320). — Iodine  was  present 
in  very  varying  amounts  in  all  the  tobaccos.  The 
variations  appeared  to  depend  both  on  the  place  of 
growth  and  on  the  species  of  plant.  In  the  tobaccos 
examined  it  was  frequently  found  that  the  iodine 
content  varied  inversely  with  the  calcium  content. 

W.  McCartney. 

Role  of  chlorine  in  nutrition  and  growth  of  the 
tobacco  plant  and  its  effect  on  the  quality  of  the 
cured  leaf.  W.  W.  Garner,  J.  E.  McMurtrey,  jun., 
J.  D.  Bowling,  and  E.  G.  Moss  (J.  Agric.  Res.,  1930, 
40,  627 — 648). — In  field  experiments  20—30  lb.  of 
chlorine  per  acre  were  added  in  the  form  of  potassium 
chloride  to  tobacco  on  light  sandy  and  sandy  loam  soils 
and  gave  an  average  increased  yield  of  about  10%. 
The  effect  of  the  chlorine  was  reduced  by  the  addition 
of  dolomitic  limestone,  but  the  chlorine  increased  the 
availability  to  the  plants  of  the  small  amounts  of 
magnesium  in  these  soils.  The  chlorine  ion  increases 
the  water  content  of  the  tobacco  leaves.  Excess  of 
chlorine  in  the  tobacco  leaf,  however,  disturbs  carbo¬ 
hydrate  metabolism  with  a  resulting  accumulation  of 
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starch ;  such  effects  are  observable  with  additions  of 
only  40 — GO  lb.  of  chlorine  per  acre,  but  are  intensified 
in  sandy  soils  of  limited  buffering  properties. 

E.  Holmes. 

Nitrogenous  compounds  of  tobacco  smoke. 
A.  W.  Koperina  (Biochem.  Z„  1930,  219,  25S— 276). 
— The  composition  of  smoke  from  tobacco  varies 
greatly  according  to  the  conditions  under  which  it  is 
burned.  Of  the  total  nitrogen  in  the  smoke  30 — 40% 
may  be  present  in  the  form  of  two  or  more  unidentified 
compounds  which  are  non-volatile  in  steam  and  from 
which  the  nitrogen  can  be  partly  separated  as  ammonia 
by  acid  hydrolysis ;  they  consist  chiefly  of  purine 
bases  or  related  substances,  although  compounds  of 
the  pyrrole  type  are  also  present.  W.  McCartney. 

Sulphur  in  organic  and  inorganic  combination 
in  pasture  grasses.  H.  A.  A.  Aitken  (Biochem.  J., 
1930, 24, 250 — 256). — Five  grasses,  cocksfoot  ( Dachjlis 
glomerala),  perennial  rye  ( Lolivm  perenne),  prairie 
grass  ( Bromus  unioloides),  Yorkshire  fog  {Holms 
lanatus),  and  hair  grass  ( Fesluca  biomoidcs),  were 
examined.  There  was  no  relation  between  the 
nutritive  value  and  the  organic  sulphur  content  of 
the  grasses.  The  water-soluble  protein  obtained  from 
grass  did  not  contain  sulphur.  The  quantity  of 
cystine  did  not  correspond  with  the  organic  sulphur 
content  of  the  grasses.  A  method  for  the  determin¬ 
ation  of  sulphate-sulphur  is  described  in  which  the 
colloids  are  removed  from  the  extracts  by  charcoal 
before  determining  the  sulphate  gravimetrically. 

S.  S.  Zilva. 

Determination  of  sulphur  in  plants.  D.  E. 
Frear  (J.  Biol.  Chem.,  1930,  86,  285 — 289). — The 
method  of  Benedict  (A.,  1909,  ii,  827)  as  modified  by 
Denis  (A.,  1911,  ii,  66)  has  been  adapted  to  the 
determination  of  sulphur  in  plant  material  with  an 
error  of  ±2-7%.  C.  R.  Harington. 

Sulphur  content  of  leaves.  E.  Tiegs  (Ber.  deut. 
bot.  Ges.,  1930,  48,  58 — 63). — The  weight  of  solid 
matter  and  the  absolute  sulphur  content  per  100 
sq.  cm.  surface  of  leaves  of  Primus  domeslica,  Aesculus 
hippocastanum,  and  Fraxinus  excelsior  have  been 
determined  and  from  these  the  percentage  of  sulphur 
in  the  solid  matter  has  been  calculated.  These 
values  vary  considerably  during  the  course  of  the 
day  as  well  as  during  the  vegetation  period. 

T.  R.  Seshadri. 

Determination  of  nitrate  in  green  tomato  and 
lettuce  tissues.  E.  M.  Emmert  (Plant  Physiol., 
1929,  4,  519 — 528). — A  modification  of  the  phenol- 
disulphonic  acid  method  abandons  the  use  of  charcoal. 

Chemical  Abstracts. 

Colloid-chemical  structure  of  wood.  H. 
Wislicenus  (Naturwiss.,  1930,  18,  387— 392).— The 
formation  of  wood  in  trees  is  discussed  on  the  basis 
of  colloid  chemistry.  The  nature  of  cellulose  and 
lignin  is  mentioned.  Wood  is  chiefly  the  result  of  a 
synthesis  brought  about  by  colloidal  adsorption, 
lignin  being  the  total  of  everything  adsorbed  from  the 
sap  hydrosol  on  the  cellular  and  fibre  membranes. 
The  colloidal  nature  of  sap  is  discussed,  and  curves 
showing  the  colloid  content  of  sap  during  different 
times  of  the  year  for  various  trees  are  given. 

A.  J.  Mee. 


Chlorophyll  from  the  leaves  of  various  plants. 
M.  Janicsek  (Mezog.  Kutat.,  1929,  2,  402 — 409; 
Chem.  Zentr.,  1929,  ii,  3022— 3023).— The  width 
and  intensity  of  the  adsorption  bands  (1%  alcoholic 
solution)  are  not  proportional  to  the  concentration 
of  chlorophyll ;  this  result  is  attributed  to  the  presence 
of  other  colouring  materials.  Yields  afforded  by 
various  plants  are  recorded.  A.  A.  Eldridge. 

Decarboxylation  of  pectin.  F.  V.  Linggood 
(Biochem.  J.,  1930,  24,  262— 265).— Pectin  can  be 
dccarboxylated  by  means  of  hot  water  under  pressure 
if  the  evolved  carbon  dioxide  is  removed.  An 
insoluble  substance,  probably  a  hemicellulose,  and  one 
or  more  soluble  products,  probably  sugars,  arc 
obtained  by  the  decarboxylation.  The  hemicellulose- 
like  substance  has  a  uronic  anhydride  content  of  6-2%. 

S.  S.  Zilva. 

Pectin.  IV.  Oxidation  of  pectin  by  Fenton’s 
reagent  and  its  bearing  on  the  genesis  of  the 
hemicelluloses.  A.  G.  Norman  and  F.  W.  Norris 
(Biochem.  J.,  1930,  24,  402 — 409). — Pectin  may  be 
readily  oxidised  by  means  of  Fenton’s  reagent.  The 
reaction  temperature  must  bo  30 — 35°.  The  products 
of  this  reaction  yield  on  hydrolysis  galactose  and 
galacturonic  acid  and  resemble  in  appearance  and 
general  properties  the  structural  hemicelluloses  such  as 
those  obtained  from  wheat  bran,  beech  wood,  and 
cereal  straws.  They  are  possibly  polymerides  con¬ 
taining  mainly  galactose-monogalacturonic  acid  and 
galactose-digalacturonic  acid,  although  the  presence 
of  other  conjugated  acids  containing  galactose  and 
galacturonic  acid  is  not  excluded.  Hemicellulose 
may  be  formed  in  nature  by  the  protracted  mild 
oxidation  of  pectin.  S.  S.  Zilva. 

Transformation  of  carbohydrates  in  the 
banana.  H.  Belval  (Compt.  rend.,  1930,  190, 
886 — 888). — The  edges  of  the  leaves  contain  through¬ 
out  development  an  almost  constant  composition  of 
sucrose  and  inactive  reducing  sugars,  in  which  sucrose 
predominates.  During  passage  down  the  central 
vein  and  leaf  stalk  the  sucrose  undergoes  inversion 
which  is  almost  complete  when  it  reaches  the  peduncle. 
No  appreciable  difference  in  the  concentrations  of 
the  sugars  is  observed  in  the  peduncle  and  the  base 
of  the  leaf  stalk,  but  a  sudden  change  occurs  as  soon 
as  the  fruit  is  reached.  Even  in  ripe  fruits,  there  is  a 
high  percentage  of  starch,  the  concentration  of  the 
reducing  sugars  is  negligible,  whilst  sucrose  forms 
almost  the  whole  of  the  soluble  carbohydrate  reserve. 
The  starch  reserve  of  the  green  fruit  is  elaborated 
almost  entirely  at  the  expense  of  the  reducing  sugars. 

C.  C.  N.  Vass. 

Role  of  phosphorus  in  the  intermediate  carbo¬ 
hydrate  metabolism  of  plants.  II.  H.  K- 
Barrenscheen  and  J.  Pany  (Biochem.  Z.,  1930, 
219,  364—380;  cf.  A.,  1928,  1162).— From  assimil¬ 
ating  Elodea  canade7isis  there  was  obtained  a  reducing 
hexosemonophosphoric  acid  of  the  lmvulose  senes 
which  differs  from  the  products  of  Neuberg,  Robison, 
and  Embden.  The  amount  of  the  acid  in  the  pWJ» 
increased  regularly  as  assimilation  proceeded.  the 
octa-amylose  previously  isolated  from  wheat  has 
been  shown  to  bo  a  normal  product  of  intermediate 
carbohydrate  metabolism  and  from  it  a  reducing 
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hexosephosphoric  aoid,  also  of  the  lsovulose  series, 
was  obtained  by  the  action  of  takadiastase  which 
produced  the  same  acid  by  the  partial  decomposition 
of  an  artificially  phosphorylated  starch  (cf.  Kerb, 
A.,  1920,  i,  714).  ‘  W.  McCartney. 

Temperature  and  catalase  activity  in  germin¬ 
ating  maize.  C.  W.  Lantz  (Proc.  Iowa  Acad.  Sci., 
1928,  35,  147 — 149). — The  catalase  activity  de¬ 
creases  as  the  temperature  is  raised  from  30°  to  40° ; 
low-protein  maize  is  more  markedly  injured  by  the 
higher  temperature  than  is  high-protein  maize.  The 
injury  may  be  due  to  accumulation  of  injurious 
peroxides.  Chemical  Abstracts. 

Seasonal  changes  in  the  tracheal  sap  of  pear 
and  apricot  trees.  F.  G.  Anderssen  (Plant 
Physiol.,  1929,  4,  459 — 470). — Changes  in  reaction 
and  in  the  proportions  of  the  constituents  of  the 
tracheal  sap  were  observed. 

Chemical  Abstracts. 

Sugar  of  the  Floriileas.  H.  Colin  and  E. 
GuJsguen  (Compt.  rend.,  1930,  190,  653 — 655). — 
The  sugar  obtained  by  Kylin  (A.,  1915,  i,  931)  from 
the  alcoholic  extract  of  Rhodytnenia  palmata,  and- 
considered  by  him  to  be  trehalose,  is  shown  to  be  a 
compound  of  a-galactose.  The  sugar,  [a]D  +149 — 
150°  (crystallographic  data),  softens  at  90°  and  loses 
6-9%  of  water  at  150°  (or  in  a  vacuum  above  50°) 
to  give  an  anhydrous  product,  [a]D  +160 — 161°.  It 
is  unaffected  by  invcrtase  and  emulsin,  but  readily 
converted  by  the  autolysate  of  bottom-fermentation 
yeast  into  galactose,  identified  by  m.  p.  166 — 16S°, 
optical  properties,  oxidation  with  nitric  acid  to 
mucic  acid,  and  formation  of  the  osazonc. 

C.  W.  Snori'EE. 

Seasonal  variations  of  sugar  content  in 
Ploridece.  H.  Colin  and  E.  GuLguen  (Compt. 
rend.,  1930,  190,  884— 886).— The  sugar  content  of 
the  juice  of  Rliodymenia  palmaia  was  determined 
at  approximately  monthly  intervals  during  1927 
aad  1928,  and  was  found  to  be  greatest  in  the 
summer  months.  The  mean  sugar  contents  in 
1927  and  1928  were  3-32%  and  5-87%,  respectively, 
the  greater  yield  in  1928  being  related  to  the  larger 
amount  of  sunshine  in  that  year.  A.  I.  Vogel. 

Occurrence  of  d-mannose  in  seaweed  ;  separ¬ 
ation  of  l-fucose  and  d-mannose.  R.  H.  F. 
iUanske  (J,  Biol.  Chem.,  1930,  86,  571— 573).— The 
crystalline  sugar  obtained  by  concentration  of  the 
first  mother-liquor  during  the  isolation  of  fucose  from 
seaweed  by  the  method  of  Clark  (A.,  1923,  i,  16) 
yielded,  when  treated  with  hydrogen  cyanide  and 
ammonia  and  hydrolysed,  a  small  amount  of  d- 
inannoheptolac  tone,  indicating  the  presence  of 
“■mannose.  Further,  extraction  with  pyridine  of 
the  mixed  phenylhydrazones  prepared  from  the 
™al  mother-liquor  removed  the  fucosephenyl- 
hydrazone,  and  left  10%  of  residue  consisting  of 
“-mannosephenylhydrazone.  C.  R.  Harington. 

Starch  envelopes  of  pyrenoids.  F.  O.  Howitt 
lAahirc,  1930,  125,  412— 413).— Irradiation  of 

albumin  by  ultra-violet  light  increases  the  hydro¬ 
gen-ion  concentration  of  the  solution,  and  at  or 
near  the  isoelectric  point  the  protein  is  partly  or 


completely  denatured.  Formaldehyde,  or  a  sub¬ 
stance  resembling  it,  is  produced  by  irradiation  of 
ovalbumin.  Since  formaldehyde  functions  as  a 
precursor  of  carbohydrates  it  may  be  that  the  protein 
of  the  pyrenoids  can  give  rise  to  the  carbohydrate  of 
their  envelopes.  L.  S.  Theobald. 

Piceoside  of  black  willow  bark.  M.  Bridel 
and  ,T.  Rabat!;  (Bull.  Soc.  Chim.  biol.,  1930,  12, 
332 — 341). — The  extraction  of  the  glucoside  (see  this 
vol.,  258)  is  described.  P.  G.  Marshall. 

Constitution  of  ameliaroside  :  identity  with 
piceoside  (picein  of  Tanret).  J.  Rabat!;  (Bull.  Soc. 
Chim.  biol.,  1930, 12,  146— 155).— Sec  this  vol.,  258. 

Determination  of  eesculin  by  fluorescence 
measurements.  G.  Klein  and  H.  Linser  (Bio- 
ehem.  Z.,  1930,  219,  51—71). — A  method  is  described 
for  the  determination  of  fluorescing  substances  in 
terms  of  their  fluorescence  in  which  the  relative 
intensity  is  estimated  ncphelometrically.  The 
method,  which  is  worked  out  for  eesculin,  is  especially 
suitable  for  glucosides  and  alkaloids  and  is  applied  to 
the  determination  of  the  distribution  of  eesculin  in 
JEsculus  hippocastanum.  P.  W.  Clutterbuck. 

Preparation  and  properties  of  laminarin 
(laminaroloside)  from  Laminaria  flexicaulis.  H. 
Colin  and  P.  Ricard  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  88 — 96).— The  preparation  and  purification  of 
laminarin  and  its  physical  anil  chemical  properties 
arc  described.  It  has  [«]D  —11-3°  and  on  hydrolysis 
yields  only  dextrose.  P.  AV.  Clutterbuck. 

Microchemical  detection  of  arbutin  and  ursone 
[ursolic  acid]  in  plants.  R.  Fischer  and  E. 
Linser  (Arch.  Pharm.,  1930,  268,  185—190).— 
Microchemical  methods  for  the  hydrolysis  of  arbutin 
in  0-5 — 1-0  g.  of  dried  vegetable  matter  and  the 
isolation  and  identification  of  the  resulting  quinol 
are  described.  The  presence  of  arbutin  in  Arctosta- 
phylos  alpina,  A.  uva  ursi,  Vaceinium  vitis  idcca, 
Pirola ■■  secunda,  P.  rotundifolia,  P.  uniflora,  and  P. 
umbellata  (but  not  in  Ledum  palustrc)  is  confirmed, 
and  it  has  been  observed  for  the  first  time  in  P.  minor 
and  P.  media.  Ursone  (ursolic  acid),  isolated  by 
ether  extraction  and  sublimation,  is  identified  micro- 
chemically  by  the  formation  of  its  sparingly  soluble 
potassium  salt.  It  has  been  detected  in  Ilex  aqui- 
folium,  P.  umbellata,  P.  rotundifolia,  V.  vitis  idem,  V. 
myrtillus,  and  Erica  arborea,  also,  for  the  first  time, 
in  P.  minor,  E.  mediterranea,  and  E.  carnea.  The 
substances  in  Ledum  palustre  and  Rhododendron 
ferrugineum  which  Nooyen  (A.,  1921,  i,  117)  regarded 
as  ursone  are  probably  resins  resembling  ericolin. 
The  detection  of  arbutin  and  of  ursone  may  be  carried 
out  on  the  same  sample.  In  addition,  chimaphillin 
has  been  sublimed  from  the  ether  extracts  of  P. 
umbellata  and  P.  rotundifolia  and  a  yellow  substance, 
subliming  at  110°,  from  that  of  P.  uniflora. 

H.  E.  F.  Notion. 

Micro-sublimation  and  the  micro-gas-chamber 
method  as  aids  to  the  evaluation  of  plant  pro¬ 
ducts.  A.  Niethammer  (Mikrochem.,  1930,  8,  53 — 
62). — Klein’s  micro-gas-chamber  process  for  the 
detection  of  flavones  has  been  utilised  in  the  examin¬ 
ation  of  a  number  of  woods,  fruits,  and  plants  with  a 
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view  to  provide  a  means  for  their  detection  and 
identification.  The  presence  of  amygdalin  in  fruits 
can  be  readily  detected  by  the  above  method  if  the 
section  is  treated  with  chloroform,  when  the  hydro¬ 
cyanic  acid  evolved  from  the  hydrolysis  of  the  glucos- 
ide  may  be  identified  by  the  silver  nitrate  test.  The 
results  of  the  examination  of  a  number  of  drugs, 
fruits,  and  coffee  substitutes  by  the  micro-sublimation 
method  are  also  given.  H.  F.  Harwood. 

Glutathione  in  plant  tissues.  V.  B.  White 
(Science,  1930,  71,  74 — 76). — Using  the  method  of 
Fink  (A.,  1927,  691),  glutathione  has  been  detected 
in  different  parts  of  certain  members  of  the  thallo- 
phytes,  bryophytes,  pteridophytes,  and  spermato- 
phytes,  and  in  herbaceous  and  woody  stems,  in  bulbs 
and  in  tubers.  Exposure  to  X-rays  of  the  embryos 
of  maize  grains  resulted  in  an  increase  in  intensity  of 
the  colour  reaction.  L.  S.  Theobald. 

Proline  and  hydroxyproline  in  plant  proteins. 
H.  SpQrer  and  J.  Kapfhammer  (Z.  physiol.  Chem., 
1930,  187,  84 — 8S). — The  following  amounts  of 
proline  were  isolated  from  plant  proteins  :  wheat 
gliadin  9-86%,  wheat  glutcnin  o-98%,  soya-bean  meal 

3- 11%.  In  no  case  was  hydroxyproline  detected. 
It  is  suggested  that  the  animal  body  can  convert 
proline  into  hydroxyproline.  J.  H.  Birkinshaw. 

Isolation  and  purification  of  the  alcohol- 
soluble  protein  (prolamin)  in  English  ryegrass 
(Loliutn  perenne).  S.  L.  Jodidi  (J.  Agric.  Res., 
1930,  40,  361 — 370). — Extraction  of  dry  English 
ryegrass  with  70%  alcohol  at  57°  removes  up  to 

4- 9%  of  a  prolamin  for  which  the  name  loliin  is 

proposed.  Repeated  treatment  with  alcohol  during 
purification  renders  a  portion  of  this  compound 
insoluble  but  does  not  appear  to  alter  its  ultimate 
composition.  E.  Holmes. 

Protein  content  of  reed  canary  grass  on  peat 
soils.  F.  J.  Alway  and  G.  H.  Nesom  (J.  Agric. 
Res.,  1930,  40,  297 — 320). — The  percentage  of  protein 
in  the  entire  grass  {Phalaris  arundinacea,  L.)  grown 
in  Minnesota  from  Russian,  German,  and  American 
seed,  varied  from  25-2  to  6-6%  (moisture-free  basis), 
in  the  culms  from  11-9  to  2-8%,  in  the  leaves  from 
23-5  to  S-5%,  and  in  the  panicles  from  30-5  to  9-4%. 
With  maturing  of  the  first  growth  of  grass  up  to  the 
time  of  blooming,  there  was  a  rapid  decline  in  the 
proportion  of  dr}'  matter  in  the  leaves  without  a  corre¬ 
sponding  decline  in  their  protein  content.  A  high 
protein  content  was  favoured  by  early  cutting,  thin 
stands,  and  an  increased  supply  of  available  nitrogen, 
the  plant  being  particularly  sensitive  to  the  last- 
named  condition.  E.  Holmes. 

Colour  reaction  of  proteins  of  wheat  grain.  E. 
R  a  bate  and  J.  Fleckinuer  (Compt.  rend.,  1930, 
190,  748 — 750). — Treatment  of  sections  of  the  cells 
of  the  embryo  and  protein  stratum  with  Deniges’ 
potassium  bromide-sulphuric  acid  reagent  causes  a 
red  coloration  similar  to  that  found  for  copper  salts. 
The  calcined  grain  does  not  give  a  reaction  with  the 
same  reagent;  it  does,  however,  give  a  positive 
test  for  copper  with  Bach’s  reagent  (formaldoxime). 
It  is  considered  that  the  coloration  with  the  above 
reagent  is  due  to  protein.  H.  Burton. 


Variation  in  the  percentage  of  protein  in  the 
grain  of  a  single  wheat  plant.  W.  F.  Gericke 
(Science,  1930,  71,  73 — 74). — Variations  in  the 
percentages  of  protein  in  the  grain  of  the  different 
heads  of  the  same  wheat  plant  are  recorded  for 
different  varieties  of  wheat.  An  ample  supply  of 
nitrogen  during  the  early  growth  period  of  stalks 
results  in  a  low-protein  grain,  whilst  during  later 
growth  it  favours  high-protein  grain.  The  longer 
is  the  interval  between  the  ripening  of  the  grain  of 
two  stalks  the  greater  is  the  difference  in  protein 
content,  a  difference  of  1  day  being  detectable  in  the 
composition  of  the  grain.  L.  S.  Theobald. 

Purification  of  soya-bean  protein.  III.  In¬ 
fluence  of  acid  or  alkali  on  purification  by  dilute 
lower  alcohols.  M.  MaShino  (J.  Soc.  Chem.  Ind. 
Japan,  1930,  33,  55 — 56b  ;  cf.  this  vol.,  384).— 
Addition  of  1  part  of  0- 1  X-hydrochloric  acid  to  4 
parts  of  60%  methyl  alcohol  reduces  the  amount  of 
crude  protein  dissolved  by  the  latter  medium  to 
0-41%.  With  60%  ethyl  alcohol  (4  parts)  and 
0-25A7-hydrochloric  acid  (i  part),  the  figure  is  2-24%. 

C.  W.  Shopped. 

Properties  of  arachin  and  conarachin  and  the 
proportionate  occurrence  of  these  proteins  in  the 
peanut.  D.  B.  Jones  and  M.  J.  Horn  (J.  Agric.  Res., 
1930,  40,  673 — 682). — Oil-free  meal  from  ground, 
shelled  groundnuts  contained  7-36%  N  (=40-48%  of 
crude  protein).  The  meal  contained  approximately 
25%  and  8%  of  arachin  and  conarachin,  respectively. 
Arachin  has  [a]g  —39-5°,  does  not  coagulate  in  boiling 
10%  sodium  chloride  solution,  but  is  precipitated 
completely  from  10%  salt  solution  containing  40% 
of  ammonium  sulphate.  Conarachin  has  [a"]j?  —42-7°, 
coagulates  in  10%  salt  solution  at  80°,  and  is  pre¬ 
cipitated  at  85%  concentration  of  ammonium  sulphate. 
No  appreciable  quantities  of  albumin,  prolamin,  or 
glutelin  were  found.  E.  Holmes. 

Marrubiin  content  of  Marrubimn  vulgare.  A. 
McCrea  (J.  Amer.  Pharrn.  Assoc.,  1930,  19,  231).— 
Flowering  plants  of  Marrubimn  vulgare,  L.,  grown 
under  comparable  conditions  from  seeds  of  French, 
German,  and  American  origin,  and  dried  at  40°, 
contain  0-34,  1-00,  and  0-47%,  respectively,  of 
marrubiin.  H.  E.  F.  Norrox. 

Variations  in  the  composition  of  fresh  branches 
of  Amelanchier  vulgaris,  Mcench,  during  veget¬ 
ation.  M.  Bridel  and  J.  Rabate  (Bull.  Soc.  Chim. 
biol.,  1930,  12,  139— 145).— See  this  vol.,  121. 

Composition  of  Castalia  odorata,  Najas 
flexilis,  and  stonewort.  H.  A.  Schuette  and  H. 
Alder  (Trans.  Wisconsin  Acad.  Sci.  Arts  Letters, 
1929,  24,  135—139,  141— 145).— Analytical  values 
are  recorded  and  compared. 

Chemical  Abstracts. 

Presence  of  bios  in  lotus  fruit  believed  to  be 
several  hundred  years  old.  T.  Yoshitoshi  (Man¬ 
churian  J.  Med.,  1929,  9,  821— 824).— The  presence  oi 
bios  was  indicated  by  stimulation  of  the  growth  o 
yeast.  Chemical  Abstracts. 

Jute  seeds — Corchorus  capsularis. 

Chemical  composition.  N.  K.  Sen  (J-  h1(liaU 
Chem.  Soc.,  1930,  7,  83— 94).— Analysis  of  jute  seeds 
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gives  moisture  7-1;  ash  6-0;  protein  26-62;  crude 
fibre  20-76;  free  invert -sugar  3-079;  and  sugar  by 
inversion  5-95%.  The  main  constituents  of  the  ash 
are  P,05  33-16,  CaO  20-73,  K20  25-45,  MgO  8-21, 
Na.,0  3-23,  S04  4-24,  Si02  1-30%.  Water  extracts 
3-4%  of  a  crude  nitrogenous  substance  which  contains 
catalase.  The  seeds  were  extracted  with  various 
organic  solvents  (cf.  A.,  1929,  477,  for  the  light 
petroleum  extract).  From  the  ethereal  extract 
(1-36%)  was  isolated  a  fatty  acid,  m.  p.  30 — 32°, 
neutralisation  value  181-5,  iodine  value  54-6  (Hiibl), 
sterols,  m.  p.  126-5 — 128°,  and  a  microerystalline 
substance  of  phenolic  character ;  hydrolysis  gave  a 
mixture  of  oleic,  linoleic,  palmitic,  and  stearic  acids. 
Extraction  with  chloroform  gives  only  a  resin  (1-9%), 
from  which  no  crystalline  substance  could  be  isolated. 
Subsequent  extraction  with  alcohol  (15-72%)  yields 
raffinose  (3%),  thus  confirming  Annett’s  observation 
(A.,  1917,  i,  506),  whilst  from  the  mother-liquor  is 
isolated  a  crystalline,  extremely  bitter  glucoside, 
corchorin,  C22H30O8  (yield  0-4%  of  dried  seeds),  m.  p. 
174 — 175°,  [a]D  +33-4°  in  alcohol,  which  is  probably 
a  cyclic  alcohol  (hydrolysing  to  dextrose  and  a  sub¬ 
stance,  in.  p.  1 14 — 1 15°),  together  with  a  small  quantity 
of  a  crystalline  substance,  C10H22O2,  m.  p.  95 — 98°,  and 
a  resin  from  which  chloroform  extracts  a  further 
quantity  of  corchorin, :  and  ethyl  acetate  extracts  a 
substance,  m.  p.  165 — 168°.  Corchorin  has  saponin¬ 
like  properties,  but  it  has  no  hremolytic  action  on  red 
blood-corpuscles.  It  has  no  bactericidal  effect  on 
B.coli.  J.  W.  Baker. 

Composition  of  the  odoriferous  compounds  of 
roasted  chicory.  T.  Reichstein  and  H.  Beitter 
(Bci-„  1930,  63,  [B],  816— 826).— Freshly  roasted 
(unfermented)  chicory  is  heated  at  about  110°  with 
continuous  stirring  in  a  high  vacuum  and  the  volatile 
matter  is  condensed.  The  following  substances  have 
been  identified :  acetaldehyde,  acetone,  diacetyl, 
Py-diketopentane,  furfuraldehydc,  5-hydroxymethyl- 
furfuraldelmle,  maltol,  furan,  methyl  and  furfuryl 
alcohols,  carbon  dioxide,  acetic,  pyruvic,  lactic,  pyro- 
mucic,  and  palmitic  acids.  Other  acids,  small 
quantities  of  phenols,  and  a  neutral  oil  await  further 
investigation.  Compounds  containing  nitrogen  or 
sulphur  (characteristic  of  coffee)  are  absent.  The 
identified  substances,  regarded  mainly  as  products 
cf  the  pyrogenic  decomposition  of  carbohydrates, 
nave  been  identified  in  coffee  with  the  exception  of 
Pyruvic  and  lactic  acids,  although  wide  variation  is 
shown  in  the  relative  quantities.  Characteristic  of 
chicory  is  the  high  content  of  furfuraldehydc  and. 
Particularly,  hydroxymethylfurfuraldehvde  derived 
hominulin.  '  H.  Wren. 

Lycopene  from  Solatium  dulcamara.  L. 
^chmeister  and  L.  von  Cholnoky  (Ber.,  1930,  63, 
1"),  787 — 790). — -The  fresh  berries  are  crushed  and 
preserved  under  alcohol  for  two  days.  The  undis- 
»lved  matter  is  dried  and  either  percolated  with 
^rbon  disulphide  or  extracted  with  ether  and  then 
wated  with  methyl-alcoholic  potassium  hydroxide, 
■arly  60%  of  the  total  lycopene  is  thus  obtained 
crystalline  and,  since  the  mother-liquors  give  a  very 
|  rong  although  somewhat  blurred  lycopene  spectrum, 
is  improbable  that  subsidiary  colouring  matters  are 


present  in  marked  amount.  The  identity  of  the  lyco¬ 
pene  with  that  derived  from  Tamus  communis  (this 
vol.,  506)  and  tomato  (Willstiitter  and  Escher,  A., 
1910,  i,  330)  is  confirmed.  H.  Wren. 

Orizatoxin.  T.  Teruuchi,  C.  Wada,  ..and  T. 
Oyama  (Japan.  J.  Bract.  Med,,  1928, 16,  825 — 832), — 
Evidence  is  adduced  in  support  of  the  view  that  rice 
which  has  been  hulled  and  cleaned  contains  a  toxin, 
“  orizatoxin,”  another  poison  also  insoluble  in  ethyl 
alcohol,  and  a  third  substance  which  opposes  the 
action  of  this  poison.  Orizatoxin  is  destroyed  at  200° 
in  1  hr.,  or  by  alkalis,  but  is  resistant  to  the  action  of 
acids.  Chemical  Abstracts. 

Toxic  constituent  of  rayless  golden-rod.  J.  F. 
Couch  (J.  Agric.  Res.,  1930,  40,  649 — 658). — The 
toxic  constituent  of  Aplopappus  heterophyllus  which 
causes  “  trembles  ”  of  sheep  etc.  in  alkali  areas  is 
tremetol,  C1GH2203,  previously  isolated  from  Eupa- 
lorium  urticcefolium.  The  plant  loses  its  toxicity 
slowly  and  animals  poisoned  by  it  develop  a  ketosis 
and  excrete  acetone.  E.  Holmes. 

Chemical  composition  and  enzymes  of  sugar¬ 
cane  pollen.  N.  L.  Dutt  and  K.  V.  G.  Ayyar 
(Agric.  J.  India,  1930,  25,  31—33;  cf.  Amer:  J. 
Bot.,  1921,  8,  471 — 501). — Diastase  and  invertase, 
but  not  lipase,  cytase,  or  erepsin,  have  been  observed 
in  sugar-cane  pollen.  Pepsin  and  trypsin  may  be 
present.  The  pollen  examined  contained  48-7%  to 
51-1%  of  water,  16-25%  of  starch,  19-49%  of  sugar, 
16-66%  of  protein,  and  6-26%  of  amino-compounds, 
calculated  on  the  dry  material.  E.  Holmes. 

Extinction  of  light  by  [solutions  of]  chromo¬ 
proteins  of  algae.  R.  Lemberg  (Biochem.  Z.,  1930, 
219,  255 — 257). — The  results  of  Svedberg  and 
Katsurai  (this  vol.,  233)  concerning  the  extinction  of 
visible  light  by  solutions  of  the  pigments  from  algae 
are  unsatisfactory  and  do  not  prove  the  identity  of  the 
pigment  from  Porphyra  tenera  with  that  from  Aphani- 
somenon  Flos  aquae.  There  may  be  some  doubt  about 
the  identity  of  the  organisms  used,  and  the  pigments 
from  these  may  vary  with  variations  in  the  environ¬ 
ment  in  which  the  algic  grow.  W.  McCartney. 

Nitrogen  fixation  by  blue-green  algae.  F.  E. 
Allison  and  H.  J.  Morris  (Science,  1930,  71,  221— 
223). — Repeated  tests  on  cultures  of  the  green  algae 
Clilamydomonas,  Chlorella,  and  Scenedesmus  for 
nitrogen  fixation  were  negative.  Pure  cultures  of 
blue-green  algae,  however,  fix  gaseous  nitrogen  when 
grown  on  a  nitrogen-free  medium  in  sunlight. 

L.  S.  Theobald. 

Migration  of  alkaloids  during  the  germination 
of  seeds  and  formation  of  seedlings  :  Lupinus 
mutabilis.  A.  Guillaume  (Compt.  rend.,  1930, 
190, 1068—1070). — When  the  seeds  of  L.  mutabilis  are 
germinated  on  wet  cotton  in  the  light,  there  is  an  initial 
diminution  in  the  amount  of  alkaloid  in  the  seedlings. 
The  alkaloid  content  of  the  seedlings  increases,  how¬ 
ever,  with  the  development.  There  is  a  decrease  in 
the  protein  content  and  a  small  amount  of  ammonia  is 
formed.  The  ammonia  probably  arises  by  the  photo¬ 
decomposition  of  a  small  amount  of  the  alkaloid  which 
has  passed  (by  osmosis)  from  the  grain  to  the  wret 
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cotton  at  the  beginning  of  the  germination.  When  the 
seeds  are  germinated  in  the  dark,  the  seedlings  contain 
more  alkaloid  and  less  protein  than  the  original  seeds; 
ammonia  is  not  evolved.  H.  Burton; 

Effects  of  defoliation  and.  root  pruning  on  the 
chemical  composition  of  sweet-corn  kernels. 
C.  W.  Culpepper  and  C.  A.  Magoon  (J.  Agric.  Res., 
1930,  40,  575 — 583). — Defoliation  of  the  plants  at  the 
time  of  “  silking  ”  considerably  decreased  crop  yields 
without  markedly  affecting  the  chemical  composition 
of  the  grain,  there  being  a  slight  decrease  in  the 
contents  of  acid-hydrolysable  matter  and  total  solids 
varying  with  the  extent  of  the  defoliation.  Defoli¬ 
ation  10 — 15  days  after  silking,  i.e.,  when  grain 
formation  was  well  in  evidence,  produced  some  grain 
of  similar  nature  to  that  obtained  when  defoliation 
occurred  at  silking  and  a  proportion  of  shrivelled  grain 
with  low  contents  of  sugar,  total  solids,  and  acid- 
hydrolysable  substances.  The  effect  of  root  pruning 
was  more  severe  than  that  of  defoliation  and  the  grain 
produced  had  high  proportions  of  total  solids  and 
acid-hydrolysable  matter.  A.  G.  Pollard. 

Method  of  investigating  gas  exchanges  of 
living  tissues.  T.  A.  B.  Clark  (Nature,  1930, 125, 
492—493). — A  method  and  apparatus  for  determining 
simultaneously  the  carbon  dioxide  evolved  and  the 
oxygen  taken  up  by  living  tissues  while  the  composi¬ 
tion  of  the  surrounding  gaseous  mixture  is  kept 
constant  are  described.  Rapid  changes  in  the  rates 
of  gas  exchange  can  be  followed. 

L.  S.  Theobald. 

Apparatus  for  the  study  of  respiratory  quotient 
and  basal  metabolism  of  mice.  A.  H.  Ebeling 
and  R.  B.  Corey  (J.  Exp.  Med.,  1930,  51,  41—50).— 
The  carbon  dioxide  produced  by  the  animal  is  absorbed 
in  0'05A-barium  hydroxide  ivhich  is  run. into  the 
apparatus  to  replace  oxygen  absorbed. 

E.  Boyland. 

Sources  of  error  in  weights  of  small  muscles 
frozen  in  liquid  air.  G.  Giragosintz  and  J.  M.  D. 
Olmsted  (Amer.  J.  Physiol.,  1930,  92,  414 — 419). — 
Frozen  muscles  lose  weight  due  to  evaporation  of 
water  when  exposed  to  air.  E.  Boyland. 

Determination  of  traces  of  iodine.  IV.  Iodine 
in  small  quantities  of  thyroid  and  other  tissues. 
R.  E.  Remington,  J.  F.  McClendon,  H.  von 
Kolnitz,  and  F.  B.  Culp  (J.  Amer.  Chom.  Soc., 
1930,  52,  980 — -985). — The  method  previously 

described  (A.,  1928,  607)  is  modified  for  the  rapid 
micro-determination  of  iodine  in  glands.  The 
powdered  fat-free  material  (0-01 — 0-2  g.)  diluted  with 
excess  of  calcium  oxide  in  a  nickel  boat  is  ashed  in 
oxygen  by  direct  contact  with  an  oxygen-gas  flame. 
The  vapours  are  aspirated  through  dilute  sodium 
sulphite  solution.  The  solution  and  the  washings  of 
the  ash  are  evaporated  and  fused  with  sodium  hydr¬ 
oxide  in  a  boat.  Results  for  37  human  thyroids  and 
other  material  are  recorded.  J.  G.  A,  Griffiths. 

Determination  of  nitrates  and  nitrites  in 
biological  fluids.  M.  Whelan  (J.  Biol.  Chem., 
1930,  86,  189 — 197). — The  material  is  treated  with 


excess  of  mercuric  chloride  solution  and  filtered: 
the  filtrate  is  mixed  with  a  solution  of  diphenyl- 
benzidine  in  sulphuric  acid  containing  sodium  chloride 
and  with  sulphuric  acid,  care  being  taken  to  avoid 
rise  of  temperature;  after  11  hrs.  the  colour  is  com¬ 
pared  with  that  developed  by  a  standard  solution  of 
potassium  nitrate  similarly'  treated.  The  presence 
of  nitrites  is  indicated  by  immediate  development  of 
colour  on  mixing  with  the  reagent. 

C.  R.  Harington. 

Determination  of  reducing  sugars  by  alkaline  j 
mercuric  solutions.  P.  Fleury  and  J.  Marque  ] 
(Bull.  Soc.  Chim.  biol.,  1930,  12,  58— 66). —The  j 
method'  of  Baudouin  and  Lewin:(A.,  1927,  47 6)  is 
improved  by  addition  before  reduction  of  a  little 
barium  sulphate  which  assists  dissolution  of  the 
mercury  in  the  iodine.  The  method  is  adapted  for 
macro-determination  of  dextrose  in  urine  and  lactose 
in  milk.  Although  alkaline  mercuric  solutions  can 
oxidise  not  only  sugars  but  also:  polyalcohols  in  hot 
solution,  the  method  gives  accurate  results  for 
dextrose  (provided  the  exact  technique  of  Baudouin 
and  Lewin  is  followed)  in  presence  of  two.  to  three 
times  its  amount  of  mannitol  and  up  to  ten  times  of 
sucrose.  The  determination  of  dextrose  and  mannitol 
in  mixtures  was  attempted.  .  P.  W.  Clutterbuck. 

Determination  of  uric  acid  based  on  the  carb¬ 
amide  produced  by  fermentation  and  hydro¬ 
lysis.  R.  Fosse,  A.  Brttnel,  and  P.  de  Graeve 
(Compt.  rend.,  1930,  190,  693— 695).— The  method 
is  based  on  the  degradation  of  uric  acid  by  the  uricase 
and  allantoinase,  present  in  extracts  of  beef  kidney 
and  soya  bean,  to  allantoic  acid,  and  on  the  hydrolysis 
of  allantoic  acid  by  hydrochloric  acid  to  carbamide, 

2  mols.:  of  which  are  produced  per  mol.  of  uric  acid 
(cf.  Fosse  and  others,  A.,  1929,  196,  353,  847,  1107; 
this  vol,  250).  The  carbamide  thus  produced  is 
determined  as  xanthylcarbamide.  In  examining 
solutions  containing  less  than  0-2  g.  of  uric  acid,  this 
is  concentrated  by  precipitation  with  mercuric  sulphate 
and  regeneration  from  the  precipitate  (cf.  Boivin, 
A.,  1927,  488).  In  solutions  containing  carbamide 
this  is  first  destroyed  by  treatment  with  urease. 

Hi  A,  Piggott. 

Colorimetric  determination  of  the  cystine 
content  of  proteins.  A.  Blankenstein  (Biochem. 

Z.,  1930,  218,  321— 330).— The  protein  (0*5 — 10  g-) 
is  boiled  for  12  hrs.  with  sulphuric  acid  (20%  ;  lij-'" 

20  c.c.)  and  the  hydrolysate  is  decolorised  with 
kaolin,  which  is  then  filtered  off,  the  filtrate  being 
made  up  to  50  c.c.  To  10  c.c.  of  the  filtrate  and  to 
10  c.c.  of  a  standard  cystine  solution  in  25-c.c.  flasks 
are  added  successively  5  c.c.  of  0-02;V-potassiun) 
cyanide  solution  and  6  c.c.  of  ammonia,  the  flask* 
are  heated  at  100°  for  15  min,  and  then  cooled  rapidly 
The  solutions  are  now  made  up  to  25  c.c.  with  ammonia, 

6 — 8  drops  of  freshly-prepared  5%  sodium  nitro- 
prusside  solution  are  added  to  each,  and  the  colours 
produced  are  at  once  compared  in  a  colorimeter. 
The  standard  solution  is  made  by  mixing  20  c.c.  0 
0-1%  solution  of  cystine  in  AT-sulphuric  acid,  30  c.c, 
of  20%  (by'  volume)  sulphuric  acid,  and  50  c.c.  o 
A'-sulphuric  acid.  W.  McCaRTNE' • 
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Existence  limits  of  excitation  levels  of  hydro¬ 
gen  atoms  in  intense  electric  fields.  H.  R.  von 
Traubenberg,  R.  Gebauer,  and  G.  Lewin  (Natur- 
wiss.,  1930,  18,  417 — 418). — An  extension  of  earlier 
experiments  (cf.  A.,  1929,  963)  on  the  disappearance 
of  Hs  components  in  intense  Stark  electric  fields  to 
the  Hy,  Hs,  and  Hj  components.  The  field  intensities 
at  which  the  lines  first  vanish  are  now  determined, 
and  agree  with  theoretical  calculations  (cf.  Lanczos, 
this  vol.,  652).  A.  B.  D.  Cassie. 

Gas  discharge  in  hydrogen.  II.  E.  Latt  and 
0.  Reichenheim  (Ann.  Physik,  1930,  [v],  5,  296 — 
304;  cf.  this  vol.,  123). — The  dependence  of  the 
production  of  the  blue  strife  in  the  hydrogen  discharge 
on  the  concentration  of  admixed  gas,  pressure, 

,  current  strength,  and  form  of  tube  was  investigated. 
|  The  observations  lead  to  a  satisfactory  method  for 
I  determining  the  excitation  potentials  of  other  gases, 
f"  The  excitation  potential  for  the  continuous  spectrum, 
and  the  effect  of  the  mixture  of  foreign  gases  on  the 
spectral  intensity  distribution  were  also  discussed. 
All  the  experiments  were  in  agreement  with  the 
)  theory  that  the  continuous  spectrum  occurs  for  the 
dissociation  H2 — >2H  by  electronic  collision,  and 
f  the  excitation  potential  required  for  this  is  below  that 
?■  required  for  the  excitation  of  the  multiple  line 
|  spectrum  of  hydrogen.  A.  J.  Mee. 

I  Structure  of  the  lithium  line  6708.  A.  Booros 
I  (Compt.  rend.,  1930, 190, 1185— 1187).— The  author’s 
I  atomic  jet  method  (A.,  1926,  874)  has  been  used  to 
I  confirm  the  existence  of  a  third  component  of  less 
|  intensity  and  greater  wave-length  than  the  two 
principal  components  corresponding  with  the  sodium 
l  doublet  DxZ)2  (cf.  Schuler,  A.,  1927,  489).  The 
i  interval  between  the  two  principal  components 
(-<?•— 2Px,2)  and  (2S— 2P3/„)  of  Li7  is  0-150  A.,  and  that 
,  between  the  satellite  (2S—2PVi  of  Li6)  and  the  former 
component  is  0-156  A.  ”  J.  Grant. 

Spectra  of  trebly-ionised  oxygen  (O  iv)  and 
;  trebly-ionised  nitrogen  (Niv).  L.  J.  Freeman 
‘  proc.  Roy.  Soc.,  1930,  A,  127,  330— 338).— The 
spectrum  of  trebly-ionised  oxygen  has  been  photo- 
?aphed  in  the  region  7000— 1250  A.  by  using 
,  ^ongly-condenscd  discharges  in  vacuum  tubes  con- 
tabling  oxygen,  and  about  50  lines  have  been  newly 
lifted.  The  3.s2, S',  3 p-P,  3 d-D  terms  of  the  doublet 
^tem  and  the  3s1,  Zp\  and  Ml  terms  of  the  quad- 
^lot  system  are  identified  from  their  combinations 
furring  in  the  visible  and  near  ultra-violet  regions. 
A  t“e  spectrum  of  trebly-ionised  nitrogen,  only  the 
3pSp>  an(j  3^3£)  terms  have  been  identified  with 


certainty,  the  S  and  P  terms  combining  to  give  a 
triplet  at  3484  A.,  and  the  P  and  I)  terms  a  group  at 
7123  A.  Provisional  classifications  of  four  other 
lines  are  given.  L.  L.  Bircuaishaw. 

Resonance  spectrum  of  sulphur  vapour.  P. 
Swings  (Z.  Physik,  1930,  61,  681 — 699,  and  Compt. 
rend.,  1930,  190,  1010 — 1011). — By  means  of  a  new 
method,  allowing  very  intense  illumination,  the 
resonance  spectrum  excited  in  sulphur  vapour  by  the 
mercury  arc  has  been  investigated.  The  series  excited 
by  the  lines  3132,  3126,  3022,  2298,  and  2894  A.  have 
been  measured,  and  four  series  of  rotation  doublets, 
excited  by  the  lines  3655,  3132,  3126,  and  2698  A., 
have  been  discovered.  The  rotational  quantum 
numbers  for  these  series  can  be  calculated,  and  it  is 
shown  that  the  apparently  complicated  structure  of 
the  S2  resonance  spectrum  is  due  to  the  superposition 
of  several  doublet  series.  The  relative  intensities  of 
the  components  of  the  doublets  have  been  investigated 
at  various  temperatures  and  pressures,  and  it  is  shown 
that  the  ratio  of  probability  of  the  emission  of  the 
components  of  the  doublets  is  a  function  of  density 
and  temperature.  E.  B.  Robertson. 

Zeeman  effect  in  the  spark  spectrum  of  argon 
(A  ii).  II.  C.  J.  Barker  and  T.  L.  de  Bruin 
(Z.  Physik,  1930,  62,  32 — 42). — Previous  work 
(cf.  A.,  1929,  3,  364)  has  been  completed.  With  the 
aid  of  the  Zeeman  effect  the  g  values  (magnetio 
splitting  factor)  of  the  4s,  4p  (3P,  1Z),  LS)  groups  have 
been  estimated  and  tabulated.  The  values  and 
differences  for  4s  and  4 p  electrons  are  given;  verv 
good  agreement  is  obtained  between  observed  g  values 
and  those  deduced  from  Lande’s  formula.  The  law 
of  summation  of  the  g  terms  has  been  established  for 
these  groups.  .  The  dissymmetry  of  the  Zeeman  effect 
of  the  lines  of  certain  multiplets  is  explained  by  the 
partial  Paschen-Back  effect.  W.  R.  Angus. 

Effect  of  gas  pressure  on  the  colour  of  halogen 
vapours.  A.  Shearer  and  R.  Wright  (J.C.S., 
1930,  1201—1202;  cf.  Wright  and  McGregor,  A., 
1929,  977). — Absorption  spectrum  photographs  were 
taken  of  iodine  vapour  at  pressures  from  0  to  2  atm. ; 
a  deepening  of  colour  was  produced  with  increase  of 
pressure.  The  presence  of  air  with  bromine  vapour 
produced  a  slight  increase  of  absorption.  The  ultra¬ 
violet  absorption  spectrum  of  chlorine,  alone,  at 
0-5  atm.,  and  in  presence  of  air,  was  photographed. 
No  change  in  absorption  was  found.  N.  M.  Bligh. 

Arc  spectrum  of  bromine  and  its  structure. 
C.  C.  Kiess  and  T.  L.  de  Bruin  (Bur.  Stand.  J.  Res., 
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1930,  4,  667 — 692). — A  Geisslcr  tube  containing 
bromine  at  pressures  ranging  from  10  to  20  mm.  emits 
the  arc  spectrum  characteristic  of  the  neutral  atom 
when  excited  by  the  uncondensed  discharge  from  a 
high-voltage  transformer.  This  spectrum  was  photo¬ 
graphed  from  the  ultra-violet  to  beyond  9300  A.  in  the 
infra-red.  Of  the  300  lines  of  Br  I  which  were  recorded 
60%  have  been  classified  as  combinations  between 
terms  of  the  doublet  and  quadruplet  systems.  The 
terms  arise  from  adding  s,  p,  and  d  electrons  to  the 
basic  and  metastable  terms  3P,  1D,  and  1S  of  Br  n. 
Eleven  sets  of  series  forming  terms  have  been  found. 
From  these  the  distance  between  2P2,  the  basic  term 
of  Bri,  and  3P2,  the  basic  term  of  Brn,  has  been 
calculated  as  95,550  cm.-1,  which  gives  an  ionisation 
potential  of  11-S0  volts  for  the  neutral  bromine  atom. 

W.  E.  Downey. 

Absorption  spectrum  of  selenium  vapour. 
(Frl.)  M.  Moraczevska  (Z.  Physik,  1930,  62,  270 — 
278). — The  investigation  of  the  absorption  spectrum 
of  selenium  vapour  has  been  extended  at  each  end  of 
Rosen’s  limits  (A.,  1927,  608)  from  4179  to  4638  A. 
and  from  3238  to  2099  A.  The  results  are  given  for 
an  examination  at  high  temperatures  and  pressures. 
The  values  for  the  visible  region  fit  Rosen’s  scheme. 
In  the  ultra-violet  two  new  regions  of  absorption  were 
discovered.  The  first  group  of  bands  extends  from 
3150  to  2758  A.  with  a  frequency  separation  of 
approximately  230  cm.-1  These  bands  are  similar 
to  the  series  already  recorded,  but  cannot  be  repre¬ 
sented  as  a  continuation ;  instead  they  are  arranged 
as  a  series  due  to  another  electronic  state  of  selenium. 
The  second  group  of  bands  extends  from  2295  to 
2099  A.  with  a  frequency  separation  of  360  cm.-1 ; 
the  arrangement  of  the  bands  in  this  group  is  dis¬ 
cussed.  W.  R.  Angus. 

Measurement  of  the  spark  spectrum  of  iodine. 
L.  Bloch  and  E.  Bloch  (Z.  Physik,  1930,  61,  S73). — 
The  authors  direct  attention  to  a  paper  which  they 
published  almost  simultaneously  with  that  of  Kerris 
(this  vol.,  3S9)  and  indicate  the  good  agreement 
between  the  two  sets  of  results.  W.  R.  Angus, 

Measurement  of  spark  spectrum  of  iodine. 
W.  Kerris  (Z.  Physik,  1930,  61,  874). — A  reply  to 
Bloch  and  Bloch  (see  preceding  abstract). 

W.  R.  Angus. 

Iodine  spectra  of  feeble  excitation.  G.  Balasse 
and  G.  Galet  (Bull.  Acad.  roy.  Belg.,  1929,  [v],  15, 
913 — 927). — A  study  has  been  made  of  the  spectra 
of  iodine  vapour,  excited  by  an  electrodeless  high- 
frequency  discharge  (approx.  70  m.)  at  temperatures 
up  to  800°.  Maxima,  degraded  regularly  towards  the 
violet,  at  3430  and  4770  A.,  attributed  respectively 
to  the  iodine  atom  and  molecule,  were  observed  at 
ordinary  temperatures.  As  the  temperature  was 
raised  the  maximum  due  to  the  molecule  of  iodine 
disappeared  in  the  neighbourhood  of  600°.  By 
cooling  one  portion  of  the  tube  to  0°  and  raising  the 
temperature  of  the  rest  to  700°  it  was  found  that  both 
maxima  were  absent  at  temperatures  above  410°. 

F.  G.  Tryhorn. 

New  line  in  the  absorption  spectrum  of  samar¬ 
ium.  P.  W.  Selwood  (J.  Amer.  Chem.  Soc.,  1930, 
52,  1937— 193S ;  cf.  A.,  1929,  119).— A  faint  line  at 


5960  A.  has  been  observed  in  the  absorption  spectrum 
of  samarium  nitrate  solution.  J.  G.  A.  Griffiths. 

Absorption  spectra  of  vapours  of  bismuth 
and  antimony.  New  terms  in  the  arc  spectra 
of  both  elements.  F.  Charola  (Physikal.  Z.,  1930, 
31,  457 — 463). — The  absorption  spectra  of  bismuth 
and  antimony  vapours  have  been  examined  at 
temperatures  varying  between  800°  and  1500°  for 
bismuth  and  between  1000°  and  2300°  for  antimony. 
The  results  agree  with  those  of  previous  workers. 
New  terms  in  the  arc  spectra  of  both  elements  have 
been  established,  and  by  their  help  a  number  of 
hitherto  unplaced  lines  have  been  classified. 

F.  L.  Usher. 

Voltage-intensity  relations  in  the  mercury  arc 
spectrum.  P.  B.  Taylor  (J.  Franklin  Inst.,  1929, 
207,  95 — 106).— The  photographic  intensities  of 
29  lines  of  the  mercury  arc  spectrum  have  been 
measured  as  a  function  of  the  potential  gradient  in  the 
arc.  The  mercury  arc  was  maintained  in  a  quartz 
tube  1  cm.  diam.  with  an  electrode  spacing  of  16  cm.; 
a  constant  direct  current  of  4  amp.  was  used,  and  the 
electrode  P.D.  was  varied  from  23  to  118  volts.  The 
measurement  of  the  potential  gradient  in  the  arc  is 
not  described.  For  values  of  this  gradient  less  than 
1*5  volts  per  cm.  very  considerable  variations  in  the 
relative  intensities  are  recorded ;  when  the  gradient 
exceeds  this  value  the  intensities  when  plotted 
against  a  logarithmic  scale  of  gradient  lie  on  approxi¬ 
mately  parallel  straight  lines.  R.  W.  Lunt. 

Excitation  function  of  mercury  lines.  W. 
Schaefernicht  (Z.  Physik,  1930,  62,  106—142; 
cf.  this  vol.,  392). — The  method  of  opposed  fields  was 
used  to  give  electrons  of  known  velocity  between  7 
and  500  volts.  The  variation  with  electron  velocity 
of  the  intensity  of  some  seventy  lines  emitted  by 
excited  mercury  atoms  was  studied  photographically. 
Triplet  lines  all  show  one  sharp  maximum  just 
beyond  the  excitation  potential  of  the  upper  level. 
Singlet  lines  show  one  broad  maximum  much  above 
the  optical  excitation  potential.  The  lS0  and  *D, 
levels  are  exceptions,  both  showing  two  maxima; 
one  maximum  is  characteristic  of  a  triplet  term,  the 
other  of  a  singlet  term.  Generally,  lines  with  the 
same  upper  term  have  similar  intensity-electron 
velocity  curves.  This  accords  with  the  hypothesis 
that  transition  probabilities  are  independent  of  the 
mode  of  excitation  of  the  upper  level.  The  absence 
of  second  maxima  shows  excitation,  chiefly  one  of 
electron  collision,  and  not  due  to  electron  return  from 
still  higher  levels.  Variation  in  pressure  between  1 
and  4xl0~7  mm.,  and  variation  of  current  density 
between  10“*  and  ICh2  amp.,  do  not  influence  these 
curves.  Curves  are  also  given  for  Hg  n,  m,  and 17 
lines.  The  relative  intensity  of  neighbouring  lm63  ■ 
in  relation  to  electron  velocity  was  investigated.  Tho 
energy  distributions  in  the  mercury  lamp  and  elect1,011 
tube  speotra  are  compared.  A.  B.  D.  CASa®-.*'.'"' 

Stark  effect.  J.  S.  Foster  (J.  Franklin  Inst-. 
1930,  209,  585— 624).— Theoretical.  A  gene™ 

survey  of  the  Stark  effect  is  given.  Experimen 
methods  for  the  generation  and  investigation  01  ^ 
effect  and  its  theoretical  interpretation  are  desci'1 
and  reviewed  for  hydrogen,  ortho-  and  par-hen  > 
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aud  other  complex  spectra.  The  Stark  and  Zeeman 
effects  aro  compared;  tho  Paschen-Back  analogue, 
and  tho  effect  of  parallel  and  crossed  magnetic  and 
electric  fields  on  tho  helium  spectrum,  are  discussed. 

N.  M.  Bligh. 

Theory  of  the  quadratic  Stark  effect  of  doublets 
and  triplets.  A.  Wolf  (Z.  Physik,  1930,  61,  G19— 
625). — The  fine  structure  of  regular  doublets  and 
triplets  in  intense  electric  fields  is  investigated  by 
means  of  the  Pauli-Darwin  equation.  When  the 
field  is  strong  enough,  the  Stark  effect  has  essentially 
two  parts.  One  is  a  displacement  proportional  to  the 
square  of  the  field.  The  other  arises  from  electron 
spin,  and  consists  of  a  fine  structure  that  overlays 
the  displacement,  and  is,  in  the  limit,  independent 
of  the  field  intensity.  A.  B.  D.  Cassie. 

Coupling  broadening  of  spectral  lines.  L. 
Schutz-Mensing  (Z.  Physik,  1930,  61,  655—659).— 
A  more  exact  calculation  of  broadening  due  to  the 
reciprocal  action  of  atoms,  based  on  wave  mechanics, 
gives  the  line  width  directly  proportional  to  the 
pressure,  and  not  proportional  to  its  square  root,  as 
Frenkel  (this  vol.,  126)  has  shown. 

A.  B.  D.  Cassie. 

Behaviour  of  strongly  excited  atoms  in  an 
electric  field.  H.  Kuhn  (Z.  Physik,  1930,  61, 
805—815). — Changes  in  the  absorption  lines  and 
limits  of  potassium  subjected  to  an  electric  field  of 
1—300  volts  per  centimetre  were  investigated. 
Components  due  to  absorption  of  light  tho  electric 
vector  of  which  is  parallel  to  the  field  suddenly  dis¬ 
appear,  with  increasing  quantum  number,  whilst  the 
perpendicular  components  split  up  to  give  new  lines 
at  the  centre  of  the  interval  between  the  original 
lines.  The  original  principal  scries  disappears  with 
increasing  frequency,  but  the  new  series  remains. 
This  new  series  is  attributed  to  the  forbidden  trans¬ 
ition  1  S—nD.  The  change  from  discrete  to  con¬ 
tinuous  absorption  is  greater  than  theory  predicts 
because  of  ionic  fields  (cf.  A.,  1928,  807). 

A.  B.  D.  Cassie. 

Intensities  in  band  spectra.  E.  Hutchisson 
(Nature,  1930, 125,  746). — The  intensities  of  the  lines 
associated  with  vibrational  electronic  transitions  can 
he  calculated  and  expressed  in  terms  of  the  change  in 
separation  of  the  nuclei  during  the  transition;  in 
the  case  of  the  alkali  metal  molecule  these  calculated 
values  are  in  good  agreement  with  tho  experimental. 

L.  S.  Theobald. 

Double  rotation  terms  from  singlet  S  terms. 
W.  Weizel  (Z.  Physik,  1930,  61,  602— G03).— S  and 
-  terms  may  have  the  same  electron  energies,  but 
rotation  separates  the  two  and  gives  two  rotation 
analogous  to  the  A  and  B  sub-levels  of  r.  and 
“terms.  A  possible  application  is  to  the  satellites 
°‘  the  OH  bands.  A.  B.  D.  Cassie. 

Significance  of  some  predissociation  pheno¬ 
mena  in  band  spectra.  G.  Stenvtnkel  (Z. 
%8!k,  1930,  62,  201— 207).— The  intensity  of  rota- 
‘on  emission  lines  is  usually  proportional  to  the 
jvight  of  each  rotation  state  multiplied  by  the 
'lZ®ann  temperature  distribution  factor.  If,  how- 
.  discontinuous  rotation  states  of  the  upper  olec- 
nie  fevel  overlay  continuous  states  of  a  lower 


level,  this  intensity  distribution  may  no  longer  hold 
(cf.  Herzberg,  following  abstract).  Predissociation 
then  appears  in  emission.  Increasing  pressure  tends 
to  restore  the  temperaturo  distribution,  and  so 
increases  the  observed  number  of  rotation  lines  (cf. 
this  vol.,  264).  A.  B.  D.  Cassie. 

The  significance  of  diffuse  molecular  spectra. 
(Predissociation.)  G.  Herzberg  (Z.  Physik,  1930, 
61,  604 — 614). — Diffuse  molecular  spectra  are  not 
due  to  dissociation  when  the  energy  of  rotational 
degrees  of  freedom  exceeds  some  definite  value,  but 
may  be  explained  by  the  presence  of  a  third  electronic 
energy  level  (cf.  A.,  1928,  569),  which  cannot  combine 
in  transitions  with  the  ground  level.  A  molecule, 
excited  to  this  third  level,  may  dissociate  before  its 
total  energy  (electronic  and  vibrational)  equals  that 
of  possible  vibrational  levels  in  the  upper  state  to 
which  transitions  from  the  ground  state  take  it;  i.e., 
a  continuous  and  a  discontinuous  series  of  spectral 
terms  exist  in  the  same  range  of  energy,  and  quantum 
mechanics  predicts  possible  radiationless  transitions 
between  such  series.  Diffuse  spectra  may  therefore 
be  explained  on  the  supposition  of  a  double  transition 
that  appears  as  an  absorption  from  the  ground  state 
to  a  dissociated  state,  but  the  apparent  energy  of 
dissociation  is  not  the  energy  of  dissociation  in  the 
upper  electronic  state.  Radiationless  transitions 
occur  only  when  the  average  life  in  the  upper  excited 
state  is  less  than  the  period  of  rotation  of  the  mole¬ 
cule.  When  the  average  life  exceeds  this,  discrete 
absorption  reappears  (cf.  Rosen,  A.,  1929,  119). 

A.  B.  D.  Cassie. 

Electronic  Raman  effect.  A.  Carrelli  (Z. 
Physik,  1930,  61,  632 — 639). — An  expression  is 
derived  for  the  intensity  of  a  Raman  line  due  to  an 
electronic  transition  during  scattering  of  X-radiation. 
The  expression  shows  that  success  in  obtaining  these 
lines  is  most  likely  when  :  (i)  the  scattering  substance 
has  absorption  lines  in  the  A'-ray  region;  (ii)  it  has 
small  atomic  number ;  (iii)  the  primary  beam  expels 
Compton  electrons  with  little  recoil  energy  compared 
with  the  electron’s  binding  energy ;  (iv)  the  direction 
of  observed  scattered  radiation  is  such  that  the  recoil 
energy  is  not  too  great.  A.  B.  D.  Cassie. 

Fermi  intensity  formula  for  the  principal 
series  doublets  of  the  alkalis.  S.  Sambdrsky 
(Z.  Physik,  1930,  61,  660 — 662). — The  Eermi  formula 
(cf.  this  vol.,  388)  is  compared  with  experimental 
results.  A.  B.  D.  Cassie. 

Predissociation  of  diatomic  molecules  from 
high  rotational  states.  D.  S.  Villars  and  E.  U. 
Condon  (Physical  Rev.,  1930,  [ii],  35,  1028 — 
1032). — Theoretical.  Explanations  are  discussed  of 
the  instability  of  molecules  in  high  rotational  states 
as  observed  in  mercury  and  aluminium  hydrides,  and 
shown  by  the  sudden  termination  of  certain  sets  of 
rotational  levels  and  the  broadening  of  the  last  few 
levels.  From  a  comparison  of  the  rotational  vibra¬ 
tional  curves  (cf.  Morse,  A.,  1929,  975)  and  the 
quantum  mechanical  curves  for  radioactive  dis¬ 
integration  it  is  shown  that  the  quantum  mechanical 
explanation  is  closely  analogous  to  that  of  the  radio¬ 
active  disintegration  of  atomic  nuclei  (cf.  Gurney 
and  Condon,  A.,  1929,  374).  The  heat  of  dissociation 
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of  aluminium  hydride  from  its  normal  state  is  estimated 
to  be  3-07  volts.  N.  M.  Bligh. 

Cathode  of  an  arc  drawn  in  vacuum.  R.  Tan- 
berg  (Physical  Rev.,  1930,  [ii],  35,  1080 — 1089;  cf. 
A.,  1929,  1121). — The  velocity  of  the  vapour,  con¬ 
tributed  only  by  the  cathode  for  the  maintenance  of 
an  electric  arc  under  very  low  gas  pressure,  was  deter¬ 
mined  by  measuring  the  force  of  reaction  of  the 
vapour  on  the  cathode  and  the  rate  of  vaporisation 
of  the  cathode  material,  and  by  determining  the  force 
exerted  by  the  vapour  on  a  vane  suspended  in  front 
of  the  cathode  spot  and  the  rate  of  vapour  condens¬ 
ation  on  the  vane.  The  velocity  by  both  methods 
was  of  the  order  lGxlO5  cm. /sec.,  leading  to  a 
calculated  temperature  of  500,000°  Abs.  at  the 
cathode  spot.  N.  M.  Bligh. 

Highly  attenuated  sodium  flames.  Sodium- 
bromine  and  sodium-mercuric  bromide  [flame]. 
H.  Ootuka  (Z.  physikal.  Chem.,  1930,  B,  7,  407 — 
421 ;  cf.  A.,  1928,  1339). — An  extension  and  con¬ 
firmation  of  earlier  work  on  similar  flames  of  sodium 
with  chlorine,  iodine,  and  mercuric  chloride.  The 
two  reactions  are  shown  by  the  three  tests  previously 
described  to  have  different  mechanisms  :  the  sodium- 
bromine  flame  belongs  to  type  I  and  is  similar  to 
the  sodium-chlorine  flame,  whilst  the  sodium-mer¬ 
curic  bromide  flame  (like  sodium-mercuric  chloride) 
shows  the  characteristics  of  type  II.  The  decrease 
in  intensity  of  the  light  caused  by  superheating  the 
reaction  zone  in  the  first  reaction  gives  a  measure  of 
the  heat  of  dissociation  of  the  sodium  molecule.  The 
result  so  obtained  is  19±1  kg.-cal.  compared  with 
18 ±2  kg.-cal.  for  the  sodium-chlorine  flame,  in  agree¬ 
ment  with  the  value  deduced  from  spectroscopic 
measurements.  The  “  true  light  emission  ”  is  05—1. 

F.  L.  Usher. 

Highly  attenuated  flames  of  potassium  vapour 
with  halogens.  H.  Ootuka  (Z.  physikal.  Chem., 
1930,  B,  7,  422 — 438;  cf.  preceding  abstract). — By 
the  usual  experimental  tests  the  flame  is  shown  to 
have  the  characteristics  of  type  I,  and  the  luminosity 
of  the  reaction  is  due  to  decomposition  of  the  molecule 
of  alkali  vapour.  In  order  to  make  the  flame  visible 
a  known  amount  (about  7%)  of  sodium  vapour  was 
mixed  with  the  potassium  vapour.  Experiments  on 
the  superheating  of  the  reaction  zone  lead  to  a  value 
of  the  heat  of  dissociation  of  the  effective  alkali 
vapour  molecule  (either  K2  or,  more  probably,  NaK) 
of  12-5  kg.-cal.  A  mechanism  in  agreement  with 
these  results  is  :  (1)  primary  reaction,  K+CI2 — >■ 
KC1+C1 ;  (2)  secondarv  reactions,  K2+C1- — xKCl*+ 
K,  KCl*+Na — xKCl+Na*.  F.  L.  Usher. 

Effect  of  a  nuclear  spin  on  the  optical  spectra. 
III.  J.  Hargreaves  (Proc.  Roy.  Soc.,  1930,  A>  127, 
407 — 416). — In  order  to  describe  the  multiple  energy 
levels  correctly,  the  interaction  energy  of  the 
nuclear  and  electron  spins  must  be  determined,  in 
addition  to  the  energy  increments  previously  cal¬ 
culated  (A.,  1929,  972;  this  vol.,  652).  This  has 
been  carried  out  for  the  cases  i„=l/2,  1,  3/2,  and 
9/2.  For  the  pV2  levels  the  interaction  energy  of 
the  two  spins  is  found  to  be  equal  to  that  of  the 
nuclear  spin  and  orbital  momentum,  whilst  for  the 
p3,2  levels  the  ratio  is  —1/5.  By  making  certain 


simple  assumptions  the  results  are  brought  into 
line  with  thoso  obtained  by  Jackson  in  the  case 
of  caesium  (A.,  1929,  1).  A  simple  description  is 
given  of  the  hyperfine  structure  of  the  Zeeman  effect 
in  strong  fields,  and  the  energy  levels  of  the  multiplets 
are  calculated.  The  results  agree  well  with  Back 
and  Goudsmidt’s  observations  for  bismuth  (A.,  1929, 
1353),  and  confirm  the  validity  of  the  empirical 
equations  given  in  previous  papers  ( loc .  cit.). 

L.  L.  Bircumshaw. 

Nature  of  activation  heats.  Calculation  of 
heat  of  activation  from  band  spectra  data.  D.  S. 
Villars  (J.  Amer.  Chem.  Soc.,  1930,  52,  1733 — 
174-1 ;  cf.  Langer,  A.,  1929,  9S3). — Theoretical.  The 
concept  of  degeneracy  is  extended  to  systems  of  atoms. 
Two  atoms,  in  different  molecules,  may  be  expected 
to  interchange  their  allegiance  only  if  the  energy  of 
the  second  state  is  equal  to  that  of  the  first,  and 
therefore  in  a  chemical  reaction  the  sum  of  the 
potential  energies  of  the  colliding  molecules  plus  the 
heat  of  reaction  must  equal  the  sum  of  the  potential 
energies  which  the  resulting  molecules  would  have  if 
their  respective  nuclei  remained  stationary  during  the 
change  of  allegiance.  Reaction  is  most  probable 
when  the  total  kinetic  energy  of  translation  and 
rotation  is  unchanged  by  the  collision.  The  energy 
of  activation  is  the  sum  of  the  vibrational  energies 
of  the  colliding  molecules  plus  the  energy  of  repulsion 
at  the  collision  distance. 

.  Calculations  based  on  these  principles  are  applied 
to  the  decomposition  of  hydrogen  iodide. 

J.  G.  A.  Griffiths. 

Photographic  study  of  the  solar  spectrum  in 
the  region  X  10,000— 11, 000  A.  H.  D.  Babcock 
(Phot.  J.,  1930, 70, 126 — 131). — Neocyanine-sensitised 
plates  show  a  maximum  sensitivity  at  X  8300  A.,  but 
retain  a  diminishing  sensitivity  far  beyond  this 
region.  A  special  filter  consisting  of  a  modified  form 
of  neocyanine  dissolved  in  chloroform  (water  and 
alcohol  are  unsuitable  since  they  are  partly  opaque 
in  the  region  of  X  11,000  A.)  was  used  to  absorb  the 
wave-lengths  between  X  8000  and  X  9000,  but  certain 
precautions  must  be  taken,  as  the  absorption  of  this 
filter  is  affected  on  exposure  to  sunlight.  The  position 
and  approximate  intensities  of  more  than  350  lines 
have  been  determined  between  X  9867  and  X  11,634, 
but  those  of  solar  and  atmospheric  origin  have  not 
yet  been  distinguished.  J.  W.  Glassett. 

Spectroscopic  notes.  K.  Burns  (Pub.  Allegheny 
Obs.  Univ.  Pittsburgh,  1930,  8,  1—14).— Corrections 
for  reducing  Bonn’s  iron  wave-lengths  to  the  inter¬ 
national  Angstrom  scale  are  given.  Wave-lengths  j 
for  the  following  are  recorded  :  iron  as  impurity  m  j 
copper  and  carbon  arcs  in  air,  titanium  in  air  ana  j 
vacuum  arcs,  calcium  in  vacuum  arcs,  manganese  »w'  Jt 
chromium  present  as  impurities  in  iron  vacuum  arcs. 

Chemical  Abstracts. 

Arrangement  for  the  inspection  of  ph°^'. 
graphic  plates  of  line  spectra.  W.  ' 

Physik,  1930,  61,  700— 702).— An  attachment  to  a 
microscope  for  the  examination  of  the  photograp 
of  line  spectra  taken  on  highly  sensitive  plates  wne, 
owing  to  the  large  grain  size,  the  lines  are  not  clea ■  *  j 
defined  consists  of  two  acute  prisms  fixed  to  j 
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tube  holding  the  eye-piece,  from  which  the  objective 
is  suspended  by  hooks.  The  objective  is  set  vibrating 
relative  to  the  eye-piece  and  the  table  holding  the 
photographic  plate  is  rotated  until  the  lines  of  the 
spectrum  are  parallel  to  the  direction  of  swing,  when 
the  image  becomes  very  much  better  defined. 

H.  A.  Jahn. 

Fine  structure  of  /i- absorption  limit  of  silicon 
oxide.  G.  B.  Deodhar  (Nature,  1930,  125,  777 — 
778). — Tho  fine  structure  of  the  X-absorption  limit 
for  quartz  has  been  obtained  by  using  the  analysing 
quartz  crystal  itself  as  the  absorber  with  an  anti- 
cathode  of  tungsten  operated  at  a  high  current 
density.  A  photographic  record  is  reproduced. 

L.  S.  Theobald. 

Scattering  of  X-rays  by  bound  electrons. 
B.  B.  Ray  (Nature,  1930,  125,  746). — A  part  of 
monochromatic  X-rays  undergoes  a  change  in  fre¬ 
quency  and  appears  on  the  longer  wave-length  side 
of  the  primary  radiation  in  passing  through  carbon. 
The  Ka  radiation  of  copper  in  passing  through  carbon 
gave  rise  to  a  new  diffuse  band  of  wave-length 
1592X  (v/U=572).  The  origin  of  the  line  may  be 
explained  by  the  fact  that  the  Ka  radiation  loses  a 
part  of  its  energy  equal  to  that  of  removing  the 
electron  from  the  X-shell  either  to  the  optical  level 
or  to  infinity.  Nickel  Ka  radiation  produces  a 
similar  effect  on  passing  through  carbon. 

L.  S.  Theobald. 

Polarised  and  directed  X-radiation  from  a 
crystal.  J.  Stark  (Nature,  1930,  125,  745). — 
Theoretical.  L.  S.  Theobald. 

New  phenomena  in  X-ray  scattering.  J.  A. 
Gray  and  W.  H.  Zinn  (Canad.  J.  Res.,  1930,  2, 
291—293). — The  intensity  (/,;,)  of  the  radiation  pro¬ 
duced  by  the  scattering  of  X-rays  of  average  wave¬ 
lengths  Q-7  and  1-9  A.  by  various  samples  of  charcoal 
at  various  angles  (<f>)  has  been  measured,  and  I$/<f> 
curves  have  been  plotted.  With  blood  charcoal  the 
intensity  increases  abnormally  for  angles  less  than  5° 
(e.?.,  for  >.=  1-9  A.  70. 3|..=56,000x/99-),  and  is  similar 
to  the  scattering  of  a-particles.  The  results  point  to 
au  approximate  relation  Other  varieties 

of  charcoal  show  somewhat  similar  but  less  marked 
peculiarities.  C.  A.  Silberrad. 

Scattering  of  radiation  by  bound  and  free 
electrons  according  to  Dirac's  relativity  mech- 
“rtes.  I.  Waller  (Z.  Physik,  1930,  61, 837— S51).— 
Mathematical.  The  significance  of  negative  energy 
®  relation  to  scattering  is,  in  particular,  discussed. 
r°th  negative  and  positive  energy  levels  are  required 
of  deduction  of  the  intensity  of  scattered  radiation. 

A.  B.  D.  Cassie. 

Scattering  power  of  the  carbon  atom  in  dia- 
wond  for  X-rays.  G.  W.  Brindley  (Phil.  Mag., 
W0,  [vii],  9,  204 — 208). — It  is  shown  that  the  curve 
_  the  scattering  power  of  the  carbon  atom  for  X-rays 
elated  by  the  method  previously  described  (A., 

'  973)  is  in  close  agreement  with  the  experimental 

Armstrong  [ibid.,  1354)  for  the  carbon 
„  ®  in  diamond.  This  offers  confirmation  of  the 
terin°T  conclusion  that  beyond  sin  0=0-3  the  scat- 
lar!r  ,PeQds  almost  entirely  on  the  K  electrons.  At 
Ee  values  of  sin  6  the  experimental  values  of  the 


scattering  factor  tend  to  be  less  than  the  theoretical. 
It  is  suggested  that  this  divergence  arises  from  the 
small  amplitude  of  vibration  of  the  carbon  atoms  in 
diamond,  which  whilst  having  little  effect  on  the 
spectra  of  lower  order  will  affect  the  higher  order 
spectra.  A  further  explanation  is  based  on  the 
evidence  for  the  distortion  of  the  L  electron  shell, 
with  the  result  that  between  tho  atomic  planes  there 
is  sufficient  density  of  charge  to  scatter  radiation 
appreciably  out  of  phase  with  that  scattered  by  the 
charge  near  the  planes.  A.  E.  Mitchell. 

Ionisation  in  nitrogen.  J.  H.  Bruce  (Nature, 
1930,  125,  780). — Experiments  on  corona  discharges 
in  purified  nitrogen  at  low  pressures  show  that  the 
mobility  of  the  negative  carriers  is  much  lower  than 
that  found  for  electrons  by  Townsend  and  Bailey 
(A.,  1922,  ii,  43) ;  the  carriers  cannot  all  be  electronic. 

L.  S.  Theobald. 

Sparking  potential  of  pure  gases  at  low 
pressures,  it.  Zuber  (Z.  Physik,  1930,  61,  750 — 
766). — Theoretical.  The  sparking  potential  of  a  pure 
gas  can  be  expressed  in  terms  of  the  gas  pressure,  and 
the  minimum  sparking  potential  and  corresponding 
pressure,  for  pressures  between  this  critical  pressure 
and  one  seven  times  its  value.  Formula;  are  given 
for  the  mean  lag  of  discharge  behind  potential.  The 
dependence  on  the  gas,  of  the  minimum  sparking 
potential,  and  of  the  corresponding  product  of  pressure 
times  tho  electrode  separation  is  discussed.  Positive 
ions  arc  probably  formed  only  near  the  cathode. 

A.  B.  D.  Cassie. 

Measurements  of  the  excitation  potential  for 
spectral  lines  and  their  application  to  the  many 
line  spectrum  of  hydrogen.  W.  Finkelnburg, 
E.  Lav,  and  0.  Reichenheim  (Z.  Physik,  1930,  61, 
782 — 791 ;  cf.  this  vol.,  267). — The  potential  gradient 
at  the  Faraday  dark  space  limit  of  the  anode  column 
gives  electrons  of  increasing  velocity.  The  possible 
excited  level  of  an  atom  or  ion  is  therefore  higher  as 
.  it  approaches  the  anode.  The  spectrometer  slit  is 
placed  parallel  to  the  discharge,  and  this  edge  of  the 
anode  column  is  focussed  on  the  slit.  The  length  of 
any  spectral  line  then  gives  a  measure  of  the  emitter’s 
initial  excited  state.  The  Faraday  dark  space  must 
be  fully  developed  to  give  electrons  of  small  initial 
velocity,  and  to  give  a  gradual  increase  in  velocity. 
Mercury  vapour  increases  the  last  effect  in  a  discharge 
through  hydrogen.  A  graph  of  the  excitation  poten¬ 
tial  against  spectral  line  length  was  plotted  from 
known  hydrogen  lines.  The  possible  error  is  0-1  volt. 
This  graph  was  then  used  to  give  the  excitation  levels 
emitting  some  40  hitherto  unarranged  lines  in  the  H, 
spectrum.  The  initial  levels  have  excitation  poten¬ 
tials  of  13-85  and  14-55  volts,  belonging  to  levels  of 
total  quantum  number  three  and  four,  respectively. 
Tho  final  level  is  11-8  volts  above  the  normal  level, 
and  has  probably  a  total  quantum  number  two. 

A.  B.  I).  Cassie. 

Ionisation  formula  and  the  new  statistics. 
>S.  Chandrasekhar  (Phil.  Mag.,  1930,  [vii],  9,  292 — 
299). — A  modification  of  the  Saha  ionisation  formula 
has  been  obtained  by  the  application  of  Fermi-Dirac 
statistics  to  the  degeneracy  of  the  electrons.  The 
modified  formula  indicates  that  under  conditions 
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existing  in  the  interior  of  dwarf  stars  the  degree  of 
ionisation  is  zero.  The  bearing  of  this  result  on  the 
theory  of  dwarf  stars  is  discussed. 

A.  E.  Mitchell,. 

Determination  of  electron  distributions  from 
measurements  of  scattered  X-rays.  A.  H.  Comp¬ 
ton  (Physical  Rev.,  1930,  [ii],  35,  925 — 938). — 
Theoretical.  An  expression  is  derived  for  the  radial 
distribution  of  the  electrons  in  an  atom,  assuming 
that  they  have  random  orientation,  and  can  be 
evaluated  from  observed  intensities  of  the  scattered 
X-rays  for  different  wave-lengths  and  angles.  Bar¬ 
rett’s  experimental  data  for  the  scattering  of  X-rays 
by  helium  (cf.  A.,  1928,  939)  are  analysed  by  the  new 
method,  and  give  results  in  good  agreement  with 
those  calculated  by  Pauling  for  the  distribution  of 
the  electrons  in  the  atom  (cf.  A.,  1927,  394)  on  tho 
basis  of  wave  mechanics.  N.  M.  Bligh. 

Secondary  electrons  from  contaminated  sur¬ 
faces.  P.  L.  Copeland  (Physical  Rev.,  1930,  [ii], 
35,  982 — 988). — The  fields  in  the  neighbourhood  of 
cold  metallic  surfaces,  clean  and  contaminated,  were 
investigated,  using  currents  obtained  by  reflexion  and 
secondary  emission  of  electrons  at  the  surface.  It 
was  found  that  strong  fields  are  set  up  near  the  con¬ 
taminated  surface  and  retard  the  escape  of  reflected 
electrons;  in  extreme  cases  of  oil  contamination  the 
impurities  form  an  insulating  film  which  breaks  down 
(cf.  Watson  and  Mcnon,  B.,  1929,  361)  at  a  critical 
value  of  the  applied  field  varying  with  the  energy  of 
the  incident  electrons.  The  bearing  of  the  results  on 
suggested  interpretations  of  the  offect  is  discussed. 

N.  M.  Bligh. 

Electron  diffraction  at  non-metallic  uni¬ 
crystals.  M.  von  Laue  and  E.  Rupp  (Ann.  Physik, 
1930,  [v],  4,  1097—1120;  cf.  this  vol.,  6).— Experi¬ 
ments  previously  described  have  been  repeated  and 
extended.  The  crystals  used  were  sodium  chloride 
(natural  and  synthetic),  potassium  chloride,  potass¬ 
ium  bromide,  lead  iodide,  thallium  chloride,  lithium 
fluoride,  iron  pyrites,  galena,  fluorite,  cuprous  iodide, 
and  zinc  blende.  The  inner  potentials  for  these 
crystals  aro  given  at  temperatures  from  20°  to  370°. 
As  far  as  these  experiments  go  there  is  no  difference 
as  regards  electron  diffraction  between  different  sur¬ 
faces  of  the  same  crystal.  It  is  pointed  out  that  the 
inner  potential  of  a  single  crystal  is  not  necessarily 
the  true  value  for  the  substance.  A.  J.  Mee. 

Dynamics  of  edge  layers  of  a  crystal  of  sodium 
chloride  type.  M.  von  Laue  (Ann.  Physik,  1930, 
[v],  4,  1121 — 112G;  cf.  preceding  abstract). — A 
theoretical  discussion  connected  with  that  on  the 
diffraction  of  electrons  at  crystals.  A.  J.  Mee. 

Diffraction  of  electrons.  Electronic  analysis. 
M.  Ponte  (Ann.  Physique,  1930,  [x],  13,  395- — 452 ; 
cf.  A.,  1929,  367,  494). — A  short  survey  is  given  of 
tho  do  Broglie  electron  wave  and  the  experimental 
investigation  of  electron  diffraction  by  crystals.  An 
apparatus  is  described  employing  an  incandescent 
tungsten  filament  cathode  as  a  source  of  electrons 
which  are  diffracted  by  crystalline  powders  in  thin 
deposits  on  threads  or  metallic  diaphragms.  Results 
are  given  for  the  diffraction  of  7 — 17,000-volt  elec¬ 
trons  by  powdered  oxides  of  magnesium,  cadmium,  and 


zinc ;  de  Broglie’s  law  is  verified  and  lattice  structures 
are  determined.  The  method  is  applied  to  tho  study 
of  thin  gold  leaf,  surface  oxidation  of  brass,  and  a 
smoked  plate.  X.  M.  Bligh. 

Comparison  of  protons  and  electrons  in  the 
excitation  of  AVradiation  by  impact.  H.  A. 
Barton  (J.  Franklin  Inst.,  1930,  209,  1 — 19). — From 
measurements  of  the  X-radiation  emitted  by  a  copper 
target  due  to  the  impact  of  beams  of  electrons  and  of 
protons  of  known  number  and  energy  it  is  shown  that 
the  relative  efficiency  of  protons  is  small;  a  pre¬ 
liminary  experiment  gave  for  the  ratio  of  electron/ 
proton  efficiency  740,  and  two  later  and  more  care¬ 
fully  controlled  experiments  gavo  237,000  and  6400, 
respectively.  R.  W.  Lunt. 

Amplitude  of  vibration  of  ions  in  the  crystals 
sodium  chloride  and  fluoride,  lithium  fluoride, 
and  potassium  chloride.  G.  W.  Brindley  (Phil. 
Mag.,  1930,  [vii],  9,  193 — 203). — The  dependence 
of  the  intensity  of  reflexion  of  X-rays  on  the  thermal 
vibration  and  charge  distribution  of  the  scattering 
centres  in  a  crystal  is  discussed.  It  is  shown  that 
the  experimental  work  of  James,  Waller,  and  others 
on  crystals  of  the  above  halides  supports  the  assump¬ 
tion  that  the  charge  distribution  in  an  ion  at  rest 
in  a  crystal  is  given  approxiihately  by  Hartree’s 
method  (A.,  1928,  216)  of  calculation  of  the  charge 
distribution  in  a  free  ion.  Experimental  X-ray  scat- . 
tcring  curves  for  the  ions  NaH  ,  LR,  Cl-,  and  F"  at 
the  ordinary  temperature  aro  compared  with  the 
corresponding  theoretical  curves  for  tho  ions  at  rest 
and  the  comparison  is  used  to  estimate  the  amplitudes , 
of  vibration  of  the  ions  at  the  ordinary  temperature. 

A.  E.  Mitchell. 

Electron  distribution  of  magnesium  oxide. 
E.  O.  Wollan  (Physical  Rev.,  1930,  [ii],  35,  1019— 
1027). — Using  Havighurst’s  method  (cf.  A.,  1927, 
95,  191)  the  intensity  of  X-rays  reflected  from  pow¬ 
dered  crystals  of  magnesium  oxide  was  measured  up 
to  angles  of  45°.  Structure  factor  ( F )  curves  were 
plotted,  and  using  the  values  of  F  as  coefficients  in 
Compton’s  Fourier  series,  the  radial  electron  dis¬ 
tribution  for  the  atoms  of  magnesium  and  oxygen 
was  determined.  The  results  indicate  a  non-polar 
rather  than  a  polar  form  for  crystals  of  the  magnesium 
oxide  •  type.  The  electron  distribution  curves  are 
similar  to  those  for  sodium  chloride  and  fluoride, 

X.  M.  Bligh. 

Electron  and  radiation.  R.  D.  KleeMAS 
(Science,  1930,  71,  340— 341 )  .—Theoretical.  The 
external  field  of  an  electron  decreases  with  an  increase 
of  its  internal  energy.  L.  S.  Theobald- 

Liberation  of  electrons  from  metal  surfaces  by 
positive  ions.  I.  Experimental.  M.  L.  E.  0°' 
phant.  II.  Theoretical.  M.  L.  E.  Olifh^!^ 
and  P.  B.  Moon  (Proc.  Roy.  Soc.,  1930,  A,  W' 
373— 3S7, 3SS— 406).— I.  A  description  of  experiments 
carried  out  to  determine  the  precise  nature  of  - 
reaction  taking  place  between  He+  ions,  of  el1'? 
up  to  about  1000  volts,  and  a  metal  surface  (re°. 
denum  or  nickel).  A  method  is  described,  ha®e  J 
the  Langmuir  “  probe  ”  theory,  for  obtaining  a  Q  | 
geneous  beam  of  He*  ions  of  fair  intensity.  '  Q  J 
methods  of  examining  the  emitted  electrons  | 
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employed,  the  results  obtained  by  a  retarding  poten¬ 
tial  method  being  confirmed  by  experiments,  using 
magnetic  analysis  of  the  velocity  distribution. 
Curves  are  reproduced  showing  the  variation  of  the 
total  electron  emission  with  the  energy  of  the  positive 
ions,  for  a  cold  and  a  red-hot  molybdenum  target ;  the 
effect  of  variation  of  the  angle  of  incidence  of  the 
bombarding,  ions;  and  the  energy  distribution  of 
the  secondary  electrons  under  varying  conditions  of  the 
target  surface  and  for  a  large  range  of  energy  of  the 
incident  ions.  With  a  cold  target,  the  velocity  dis¬ 
tribution  curve  resembles  that  found  for  the  elec¬ 
trons  liberated  by  metastablc  atoms  of  helium,  and 
the  form  of  the  curve  is  practically  independent  of 
the  velocity  of  the  bombarding  ions  over  the  range 
120  to  1000  volts.  With  a  gas-free  target,  the  curve 
exhibits  a  number  of  maxima  in  the  same  position 
for  nickel,  molybdenum,  and  tungsten  targets.  The 
total  number  of  electrons  ejected  is  smaller  than  for 
a  gas-covered  surface,  but  the  relative  number  possess¬ 
ing  the  higher  energies  increases  considerably. 
Experimental  curves  are  recorded  which  show  the 
velocity  distribution  among  the  electrons  ejected 
from  various  surfaces  by  singly-charged  potassium 
ions  from  a  thermionic  source. 

II.  The  process  of  electron  capture  by  positive  ions 
at  a  metal  surface  and  the  emission  of  electrons  which 
occurs  as  a  secondary  phenomenon  are  considered.  A 
critical  resumi  is  given  of  existing  theories  regarding 
electrical  conditions  near  a  metal  surface.  A  dis¬ 
cussion  of  the  origin  and  form  of  the  surface  potential 
barrier  loads  to  the  conclusion  that  the  greater  part 
of  the  barrier  is  due  to  “  space-charge,”  the  portion 
which  occurs  furthest  from  the  surface  being  due  to 
'‘image-force.”  Calculations  are  made  of  the  auto- 
electronic  emission  from  a  metallic  surface  under  the 
influence  of  the  electric  field  of  an  approaching  positive 
ion.  Most  slow  ions  will  probably  be  neutralised  in 
this  manner  while  still  several  atom-diameters  from 
the  surface,  but  faster  ions  have  an  increasing  chance 
of  reaching  the  metal  before  capturing  an  electron. 
A  more  correct  treatment  is  suggested  in  which  the 
process  is  regarded  as  the  transition  through  the 
potential  barrier  of  an  electron  of  given  energy,  from 
the  metal  to  a  state  of  equal  energy  associated  with 
the  ion.  The  results  are  applied  to  an  explanation 
of  the  mechanism  of  secondary  electron  emission,  and 
the  theory  is  found  to  be  in  good  agreement  with  the 
observed  energy  distribution  of  secondary  electrons 
Produced  by  ions  of  various  kinds  and  at  various 
velocities.  L.  L.  Bircumshaw. 

Variation  of  the  number  of  free  electrons  in 
petals  with  temperature.  H.  Margenatt  (Physi¬ 
cal.  Z.([  1930,  31,  540 — 546). — Mathematical.  Som- 
Werfeld’s  theory  of  electrical  and  thermal  conduc- 
‘vrty  of  metals  depends  on  the  artificial  assumption 
that  at  every  temperature  each  atom  contributes  one 
tree  electron.  The  quantum  statistical  equilibrium 
f  electrons,  ions,  and  atoms  in  a  metal  is  determined 
y  Fowler’s  method.  This  shows  the  number  of  free 
eleetroiis  to  have  zero  temperature  coefficient,  and  so 
Svoids  Sommerfeld’s  assumption.  A.  B.  D.  Cassie. 

Reflexion  of  positive  ions  by  crystals.  A.  J. 
ueufster  (Nature,  1930,  125,  741k— Different 


samples  of  calcite  show  large  differences  in  reflecting 
power  for  hydrogen  positive  rays.  Reflected  rays 
have  also  been  obtained  with  a  diamond,  but  none 
was  obtained  with  rock  salt,  galena,  or  magnetite. 
The  strongest  parts  of  tho  reflexion  patterns  are  pro¬ 
duced  by  rays  having  energies  corresponding  with 
more  than  6000  volts.  Hydrogen  molecules,  tri- 
atomic  hydrogen  molecules,  heavier  ions,  probably  of 
oxygen,  as  well  as  the  hydrogen  atoms  previously 
reported  (this  vol.,  129)  arc  all  present  in  tho  reflected 
pattern.  Small  changes  in  the  angle  of  incidence 
produce  a  regular  scries  of  changes  in  the  direction 
of  the  deflected  rays.  L.  S.  Theobald. 

Velocities  of  ions  in  the  cathode  dark  space. 
K.  G.  Emeleus  (Proe.  Roy.  Irish  Acad.,  1930,  39, 
A,  49 — 57). — Theoretical.  In  a  glow  discharge  of  a 
cold  cathode  bombarded  by  positive  ions  electrons 
are  liberated  for  the  maintenance  of  the  discharge, 
and  some  disintegration  of  the  cathode  takes  place. 
Secondary  electron  emission  and  sputtering  depend 
on  the  velocities  of  the  positive  ions.  The  general 
evidence  of  investigations  and  existing  data  on  the 
distribution  of  velocities  is  discussed.  Tho  inform¬ 
ation  from  positive  rays  is  considered  with  regard  to 
the  ray  parabolas,  tho  Doppler  effect  in  the  light 
emitted  in  the  line  of  motion  of  the  ions,  and  the 
current  carried  to  an  auxiliary  electrode  in  a  retarding 
field.  The  distribution  of  velocities  at  tho  cathode  is 
calculated  for  certain  conditions  of  discharge,  and  the 
effect  of  the  primary  dark  space  and  cathode  glow, 
and  the  phenomenon  of  sputtering  are  discussed. 

N.  M.  Bligh. 

Mobility  of  ions  in  ion-rays.  W.  Frohberg 
(Ann.  Physik,  1930,  [v],  5,  59 — 72). — Koether’s 
experiments  (cf.  A.,  1927,  397)  were  repeated  with 
the  upper  plate  as  source.  This  avoids  errors  due  to 
convection  currents,  which  havo  given  Koether  too 
high  values  for  the  mobility.  Mobility  increases  with 
the  frequency  of  alternations  in  potential.  This  may 
be  due  to  ions  not  forming  complexes,  or  to  polaris¬ 
ation  of  the  salt  acting  as  source.  Moisture  diminishes 
ionic  mobility ;  rise  in  temperature  of  the  source 
increases  it.  Silver  ions  in  carbon  dioxide  show  two 
distinct  mobilities.  A.  B.  D.  Cassie. 

Reflexion  of  lithium  ions  from  metal  surfaces. 
R.  B.  Sawyer  (Physical  Rev.,  1930,  [ii],  35,  1090 — 
1097 ;  cf.  Read,  A.,  1928,  568 ;  Gurney,  ibid.,  1169). — 
The  reflexion  of  lithium  ions  from  hot  and  cold  reflec¬ 
tors  of  platinum  foil  and  of  nickel  crystals  deposited 
on  tungsten  foil  was  investigated,  using  spodumcne 
as  a  source  of  ions,  and  with  special  precautions 
against  contamination  of  tho  reflector.  Superposed 
on  a  diffuse  scattering  of  ions  were  two  reflected 
beams,  one  reflected  nearly  specularly,  the  angle  of 
maximum  reflexion  being  independent  of  accelerating 
potential,  the  other  beam  appearing  only  above  200 
volts  and  being  found  between  the  incident  beam  and 
the  normal  to  the  surface  at  angles  independent  of 
the  accelerating  potential  up  to  700  volts.  The  inde¬ 
pendence  of  angle  on  voltage  eliminates  diffraction 
interpretations ;  a  provisional  explanation  is  discussed. 

N.  M.  Bligh. 

Mobility  of  ions  in  air.  J.  L.  Hamshere  (Proc. 
Roy.  Soc.,  1930,  A,  127,  298 — 314). — An  improved 
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form  of  the  apparatus  previously  described  (A.,  1929, 
618)  is  used  to  study  in  greater  detail  the  effect  of 
water  vapour,  methyl  alcohol,  and  ethyl  ether  on  the 
mobility  distribution  for  positive  and  negative  ions  in 
air.  Results  in  dry  air  at  atmospheric  pressure  con¬ 
firm  tho  finite  distribution  band  obtained  with  the 
earlier  apparatus.  Attempts  to  detect  the  “  young  ” 
ions  of  mobility  1-9,  found  by  Erikson  (A.,  1929,  4S3) 
and  Tyndall  and  Grindley  (A.,  1926,  219),  were  unsuc¬ 
cessful.  The  addition  of  water  vapour  causes  a 
marked  narrowing  of  the  negative  ion  band,  which  is 
almost  entirely  due  to  the  disappearance  of  the 
faster  ions.  There  is  also  a  shift  of  the  band  as  a 
whole  in  the  direction  of  lower  mobility,  which  is 
more  clearly  shown  at  higher  concentrations.  The 
positive  ion  curves  are  only  slightly  affected.  On 
addition  of  methyl  alcohol  vapour  the  whole  curve 
for  the  negative  ions  undergoes  the  abnormal  initial 
decrease  in  mobility  found  by  Tyndall  and  Phillips 
(A.,  1926,  S77),  without  change  of  breadth.  There 
is,  however,  a  broadening  of  the  peak.  The  positive 
band  is  abnormally  narrowed  by  the  disappearance 
of  the  slower  ions.  In  ether  vapour,  the  negative  ion 
band  is  unchanged  in  breadth  and  there  is  no  marked 
abnormality;  the  positive  ions,  however,  show  both 
effects.  The  “  selective  cluster  ”  theory  of  Loeb 
may  be  modified  to  account,  at  any  rate  qualita¬ 
tively,  for  tho  present  results.  L.  L.  Bircumshaw. 

Effective  cross-section  and  molecular  structure 
of  the  isomerides  of  the  formula  C4H10.  E. 
Bruciie  (Ann.  Physik,  1930,  [v],  5,  2S1— 295).— The 
Ramsauer  magnetic  method  was  used  without  any 
alteration  of  apparatus.  The  effective  cross-sections 
of  n-  and  tso-butanc  were  found  for  six  velocities 
between  0-5  and  7  V volts,  and  curves  were  drawn 
between  the  velocities  and  the  cross-sections.  Be¬ 
tween  6-3  and  T9  V volts  the  effective  cross-sections 
are  the  same  for  the  two  isomerides  within  the 
experimental  error.  The  determinations  from  T5  to 
05  V volts  indicate,  however,  that  at  about  T15  V volts 
the  effective  cross-sections  of  n-  and  iso-butane  cease 
to  be  identical,  that  of  isobutane  being  somewhat 
smaller.  This  is  in  agreement  with  physical  data 
already  available.  The  results  are  discussed.  The 
quantitative  comparison  of  other  physical  data,  e.g., 
van  der  Waals  constants,  m.  p.,  b.  p.,  and  critical 
data,  for  these  two  isomerides  and  other  hydrocarbons 
indicates  that  at  the  higher  velocities  any  difference 
in  the  effective  cross-section  should  be  within  the 
experimental  error.  The  structural  formulae  of  the 
two  isomerides  are  discussed  on  the  basis  of  this  work. 
The  identity  of  cross-sections  at  the  higher  velocities 
cannot  be  explained  by  the  straight-chain  formula 
if  n-  and  iso-butane  have  to  possess  markedly 
different  structures.  In  this  case  the  difference  in 
structural  formula!  leads  to  false  conclusions  concern¬ 
ing  the  structure  of  both  molecules.  The  structural 
formula  can  therefore  be  regarded  as  giving  only  a 
rough  idea  of  molecular  fields.  If  it  is  assumed  that 
the  carbon  atoms  in  n-butane  do  not  lie  in  a  straight 
line,  but  that  the  lines  joining  adjacent  atoms  are 
inclined  to  each  other,  it  is  possible  to  have  an  ellips¬ 
oidal  structure  to  which  the  fsobutane  molecule  is 
similar  as  regards  its  external  field.  A.  J.  Mee. 


Protons  and  electrical  conductivity  in  metals. 
A.  Coehn  and  W.  Sprout  (Z.  Physik,  1930,  62, 
1 — 31).— The  diffusion  of  electrolytic  hydrogen  in  a 
palladium  wore  can  be  followed  for  several  centi¬ 
metres  by  potential  measurements.  The  velocity  of 
diffusion  and  its  temperature  coefficient  are  deter¬ 
mined.  The  resistance  of  the  wire  is  independent  of 
the  distribution  of  hydrogen  within  it,  and  gives  a 
good  measure  of  the  hydrogen  content.  The  hydrogen 
moves  towards  the  negative  pole.  The  velocity  of 
this  motion  and  its  dependence  on  temperature  arc 
determined.  A.  B.  D.  Cassie. 

Photo-effect  of  ions  in  solution.  K.  Butkov 
(Z.  Physik,  1930,  62,  71 — 76). — The  action  of  visible 
and  ultra-violet  light  on  aqueous  solutions  of  alkali 
halides  has  been  investigated.  A  photo-effect  due 
to.  the  relation  X”+/jv=X-fc  (X=halogen)  has  been 
observed.  0-5A-Solutions  of  sodium,  potassium,  and 
caesium  iodide,  potassium  bromide  and  chloride  were 
illuminated  by  condensed  aluminium,  zinc,  and 
cadmium  sparks.  The  conditions  under  which  free 
halogen  appears  arc  discussed.  The  limits  of  the 
photo-effect  are  in  good  agreement  with  the  heads 
of  the  absorption  bands  for  halogen  ions.  When 
alcoholic  solutions  of  the  three  iodides  were  irradiated 
by  ultra-violet  light  free  iodine  was  liberated. 

W.  R.  Angus. 

At.  wt.  of  actinium-lead,  the  final  product  o! 
the  actinium  disintegration  series.  A.  vox 
Grosse  (Z.  anorg.  Cliem.,  1930,  190,  188 — 189). — 
A  criticism  (cf.  Lotze,  A.,  1928,  684).  R.  Cuthill. 

At.  wt.  of  actinium-lead.  E.  Lotze  (Z.  anorg. 
Chem.,  1930, 190,  190 — 192). — A  reply  to  von  Grosse 
(cf.  preceding  abstract).  R.  CuTHlLii. 

Probability  of  radiative  transitions.  J.  X 
Oppenhedier  (Physical  Rev.,  1930,  [ii],  35,  939 — 
947). — On  Dirac’s  theory  (cf.  this  vol.,  271)  the  empty 
states  of  negative  energy  are  protons,  and  the  filling 
of  these  states  should  correspond  with  the  annihil¬ 
ation  of  an  electron  and  a  proton.  The  transition 
probability  is  calculated,  and  leads  to  a  mean  life¬ 
time  for  matter  of  the  order  of  10~10  sec.  On  Diracs 
radiation  theory  the  relative  probability  of  radiative 
and  radiationless  transitions  is  calculated,  and  gives 
a  result  equivalent  to  that  of  Heisenberg  and  Pauli 
(Z.  Physik,  1929,  56,  1)  in  their  relativistic  treatment 
of  the  interaction  of  radiation  and  matter. 

N.  M.  Buoh. 

Thermal  ionisation  in  degenerate  systems.  B- 
Majumdar  and  D.  S.  Kothari  (Z.  Physik,  1930,  61, 
712 — 718). — The  Saha  and  Sur  theory  of  the  influence 
of  radiation  on  the  thermal  ionisation  equilibrium  is 
extended  by  means  of  the  Sommerfeld  theory  o 
degenerate  systems  (A.,  1928,  i,  467)  and  also  by  tie 
Einstein-Bosc  statistics  to  systems  having  degenerate 
components.  The  resulting  equation  is  applied  to 
the  white  dwarf  stars  and  shows  that  they  are U1  j 
state  of  complete  ionisation,  i.e.,  consist  merely 
free  nuclei  and  electrons.  H.  A.  Jam 

Measurement  [of  the  thermal  ionic  dissoci¬ 
ation  of  alkali  iodides  and  calculation  therenm 
of  the  electron  affinity  of  iodine.  J.  J-  \  -n 
(Z.  Physik,  1930,  61,  798— 804).— The  equilibrium 
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the  thermal  ionic  dissociation  of  the  vapours  of  caesium 
and  potassium  iodides  at  high  temperatures  is  deter¬ 
mined  by  measurement  of  the  current  carried  out  by 
the  ions  through  a  hole  in  the  evacuated  vessel  con¬ 
taining  the  molten  salt.  From  this  equilibrium  the 
free  energy  of  the  dissociation  of  the  iodides  into  ions 
atO0  Abs.  is  calculated.  Using  the  value  of  Sommer  - 
meyer  (A.,  1929,  1363)  for  the  energy  of  the  atomic 
dissociation  of  these  iodides  and  the  values  of  Born 
and  Heisenberg  (A.,  1924,  ii,  434)  for  the  energy  of 
ionisation  of  caesium  and  potassium,  the  electron 
affinity  of  the  iodine  atom  at  0°  Abs.  is  determined  to 
be  72-Ci2  kg. -cal.  This  is  in  fair  agreement  with 
the  value  79  kg. -cal.  derived  by  Born  from  consider¬ 
ation  of  the  lattice  energies  of  the  iodides. 

H.  A.  Jahn. 

Conductivity  of  a  high-frequency  discharge 
in  hydrogen.  C.  J.  Brasefield  (Physical  Rev., 
1930,  [ii],  35,  1073—1079;  cf.  this  vol.,  268).— To 
determine  the  most  efficient  pressure  and  oscillation 
frequency  of  the  discharge,  measurements  were  made 
of  the  voltage  between  electrodes  necessary  to  produce 
a  current  of  100  milliamp.  in  the  discharge,  for  gas 
pressures  of  0-005 — 1  mm.  and  frequencies  of  1-25 — 
20X10®  cycles/sec.,  using  high-frequency  voltages 
applies  to  external  electrodes.  It  was  found  that  the 
discharge  had  a  maximum  conductivity  at  15x10° 
cycles  and  0-015  mm.  pressure.  Theory  indicates 
that  an  electron  makes  an  inelastic  collision  with  a 
gas  molecule,  every  electronic  mean  free  path  having 
been  under  the  influence  of  the  electric  force  for  one 
half  cycle,  and  that  for  higher  frequencies  the  electric 
force  and  gas  pressure  for  maximum  conductivity 
will  increase  directly  with  the  frequency. 

N.  M.  Bligh. 

Operational  wave  equation  and  the  energy 
levels  of  the  hydrogen  atom.  6.  Temple  (Proc. 
Roy.  Soc.,  1930,  A,  127,  349—360;  cf.  ibid.,  339). 
—The  operational  wave  equation  used  is  a  general¬ 
isation  of  Dirac’s  linear  wave  equation,  in  which 
Dirac’s  matrices  are  replaced  by  four  linear  operators 
A2,  A3,  A,v  which  satisfy  the  conditions 
V2(AmA„-j-A„A,„)=0  if  m-Jzn,  and  =1  if  m—n.  The 
operational  wave  equation  for  a  purely  electrostatic 
field  is  used  to  obtain  the  energy  levels  of  hydrogen¬ 
like  atoms.  L.  L.  Bircumshaw. 

Search  for  an  inactive  isotope  of  the  element 
84  (polonium).  G.  von  Hevesy  and  A.  Guenther 
(Nature,  1930, 125,  744).— An  investigation  of  hessite, 
calaverite,  nagyagite,  tetradymite,  bismuth  glance, 
and  native  bismuth  failed  to  detect  an  inactive  isotope 
of  element  84.  L.  S.  Theobald. 

Systematisation  of  isotopes.  III.  G.  Beck 
(Z.  Physik,  1930,  61,  615— 618).— An  attempt  to 
describe  the  behaviour  of  nuclear  electrons,  in  the 
structure  of  isotope  systems,  more  exactly  by  use  of 
the  Pauli  principle  and  the  conception  of  electron-spin. 

A.  B.  D.  Cassie. 

Heat  of  radiation  of  polonium.  A.  Dorabial- 
Ska  (Rocz.  Chem.,  1930,  10,  304— 313).— The  heat  of 
radiation,  Q,  of  polonium  is  1-81 X  10_5(±0-9%)  g.-cal./ 
Per  e;s.u.  of  polonium,  or  24-2  g.-cal./hr.  per  curie 
J?  P°l°nium.  The  value  calculated  on  the  basis  of 

nat  of  Q  for  the  number  of  a-particles  emitted  by 


1  g.  of  radium  per  see.  is  3-4  X  1010;  this  is  identical 
with  the  value  given  by  Geiger  and  Werner  (A.,  1924, 
ii,  226).  R.  Tbuszkowski. 

Anomalous  scattering  of  a-particles  by  lighter 
elements.  G.  Moller  (Z.  Physik,  1930,  62,  54 — 
70). — -Theoretical.  The  potential  barrier  model  for 
the  nucleus  is  used;  with  wave  mechanics  it  gives 
a  qualitative  account  of  anomalous  scattering  of 
a-particles  by  aluminium  and  magnesium.  A  general 
method  is  given  for  determination  of  the  form  of  the 
nuclear  barrier  from  the  empirical  scattering  curves. 

A.  B.  D.  Cassie. 

Scattering  of  a-particles  by  light  atoms. 
A.  C.  Banerji  (Phil.  Mag.,  1930,  [vii],  9,  273—292).— 
The  problem  of  the  scattering  of  a-particles  by  atoms 
has  been '  attacked  by  means  of  wave  mechanics, 
employing  the  Schrodinger  wave  equation  for  the 
motion  of  any  charged  particle  round  the  nucleus  and 
assuming  the  law  of  force  to  be  that  of  the  inverse 
cube.  In  the  case  of  aluminium  the  calculated  proba¬ 
bilities  of  scattering  arc  in  fair  agreement  with  the 
observed  results  of  Bieler  (Proc.  Camb.  Phil.  Soc., 
1923,  21,  686),  whilst  calculated  values  for  mag¬ 
nesium  show’  wide  differences  from  Bieler’s  results. 
It  is*  suggested  that  the  experimental  values  for 
magnesium  should  be  redetermined.  Attempts  to 
express  the  scattering  as  a  function  of  the  energy  of 
the  a-particles,  wrhilst  being  in  rough  agreement  over  a 
portion  of  the  energy  range,  show  wide  discrepancies 
in  the  region  of  minimum  scattering.  It  is  concluded 
that  this  discrepancy  is  attributable  to  the  Schro- 
dingcr  form  of  the  wravc  equation  of  the  electron,  and 
attempts  are  being  made  to  adopt  the  Dirac  wave 
equation  to  the  treatment  of  the  bombarding  a-particlc. 

A.  E.  Mitchell. 

Fine  structure  of  the  magnetic  spectrum  of 
a-rays.  S.  Rosenblum  (Compt.  rend.,  1930,  190, 
1124— - 1127). — The  velocities  of  the  a-radiations  of 
tliorium-C",  radium -4,  and  radium-G”  relative  to 
that  of  tliorium-C  have  been  determined  using  a 
magnetic  field  of  23-2  kilogauss.  The  values 
aTh-C'/aTh-C  l-209±0-0015,  aTh-C'/Ra-C'  1 -070(6)  ± 
0-0015,  aRa-C'/“Ra-4  1-135(8)^1-0015,  and  aRa-4/ 
aTh-C  0-996(2) ±0-001  were  found,  and  thence  the 
following  energy  differences  (in  kilovolt-electrons) 
were  calculated  with  an  accuracy  of  2%  :  at  - — > 
aTh-C  40-6,  a.2 — >  aTh-G'  287,  Og — X  aTh-C  442, 
and  (a4 — x  aTh-C  421  ?).  A  nuclear  .y- radiation 
corresponding  with  40-8  kilovolt-electrons  exists  in 
the  group  (Th-C+Th-C').  J.  Grant. 

Measurement  of  the  activity  of  radium  eman¬ 
ation  by  a  torsion  balance.  J.  Zahradnicek 
(Z.  Physik,  1930,  61,  719— 724).— The  activity  of 
radium  emanation  is  measured  directly  from  the 
deflexion  of  a  highly-damped  torsion  balance  com¬ 
pletely  cased  in  metal.  A  platinum-iridium  suspen¬ 
sion  is  used,  and  the  deflexion  recorded  automatically 
on  a  revolving  drum.  The  “  ion-wind  ”  set  up  by  the 
emanation  acts  as  if  the  emanation  attracts  the  arm 
of  the  balance,  and  the  absolute  value  of  the  attractive 
force  is  obtained  by  comparison  with  the  deflexion 
caused  by  10-kg.  lead  spheres.  It  is  found  that  the 
deflexion  is  directly  proportional  to  the  electrically 
measured  activity  of  the  emanation  and  is  a  function 


of  tho  distance  separating  the  preparation  from  the 
arm  of  the  balance.  H.  A.  Jahn. 

Sensitive  surface  of  the  Geiger  tube  electron 
counter.  L.  F.  Curtiss  (Bur.  Stand.  J.  Res.,  1930, 
4,  001 — COS). — No  preparation  of  the  central  wire 
electrode  is  necessary  (cf.  Geiger  and  Muller,  A., 
1929,  1123).  Bare  copper,  bare  steel,  lacquered  steel, 
oxidised  tungsten,  and  oxidised  nichrome  work  satis¬ 
factorily.  All  these  wires  ceased  to  work  when  gases 
such  as  hydrogen  sulphide,  sulphur  dioxide,  ethylene, 
or  water  vapour  were  present.  W.  E.  Downey. 

Active  nitrogen.  VIII.  (I)  Influence  of 
photogens  and  of  surfaces  on  glow  phenomena 
in  nitrogen.  (II)  Effects  of  addition  of  other 
gases  to  luminous  nitrogen.  E.  J.  B.  Willey 
(J.C.S.,  1930,  1140—1157;  cf.  this  vol.,  524).— 
Observations  were  made  on  nitrogen  subjected  to  a 
powerful  discharge,  alone  and  in  presence  of  similarly 
treated  hydrogen,  and  nitrogen-oxygen  mixtures, 
and  surfaces  treated  with  various  waxes  and  varnishes. 
It  was  found  that  the  introduction  of  a  photogen  ■- 
after  nitrogen  had  been  sparked  induces  tho  after¬ 
glow  in  pure  nitrogen ;  a  strong  glow  appeared  in 
presence  of  a  paraffined  surface.  Tho  amount  of 
chemical  reaction  between  the  wax  and  the  active 
nitrogen  is  much  less  in  photogenic  than  in  non- 
pliotogenic  nitrogen .  Results  indicate  that  photogens 
are  wall-poisons  and  convert  the  non-luminous  hetero¬ 
geneous  re-association  of  atoms  into  a  homogeneous 
reaction  accompanied  by  emission  of  light.  Observ¬ 
ations  were  made  on  the.  addition  to  the  after-glow 
of  other  purified  gases,  hydrogen,  carbon  monoxide, 
nitrous  oxide,  carbon  dioxide,  and  nitrogen,  and 
results  arc  shown  to  be  in  accordance  with  the  three- 
body  collision  theory  of  tho  emission  of  the  after¬ 
glow,  provided  that  the  condition  of  tho  walls  is  such 
that  they  do  not  interfere.  N.  M.  Bligh. 

Quantum  mechanics  of  an  electron  or  other 
particle.  E.  H.  Kennard  (J.  Franklin  Inst., 
1929, 207, 47 — 78). — A  general  account  of  the  electron 
in  quantum  and  wave  mechanics.  R.  W.  Lunt. 

Band  spectrum  of  silver  chloride.  B.  A.  Brice 
(Physical  Rev.,  1930,  [ii],  35,  960—972;  cf.  Franck 
and  Kuhn,  A,  1927,  1007).— The  electronic  band 
system  of  silver  chloride  from  X  3124  to  X  3400  was 
obtained  and  photographed  in  emission,  and  in 
absorption  under  high  dispersion.  Wave-lengths  and 
wave -numbers  of  observed  heads  are  tabulated.  A 
complete  vibrational  quantum  analysis  is  given,  and 
an  expression  is  obtained  for  the  band  heads  of  the 
molecule  Ag107Cl35.  Vibrational  quantum  numbers 
are  assigned  for  silver  bromido  and  iodide.  The 
vibrational  isotope  effect  was  observed  for  chlorine 
and  silver  atoms.  The  complete  spectrum  consists 
of  four  overlapping  systems  due  to  the  four  possible 
isotopic  molecules  Ag107Cl35,  Ag109Cl35,  Ag107Cl37,  and 
Ag109Cl37.  The  order  of  magnitude  of  the  isotopo 
shift  for  the  chlorine  and  silver  isotope  effect  was 
1 — 30  and  1 — 4  cm.-1,  respectively.  The  heats  of 
dissociation  of  the  AgCl  molecule  are  Z>0"=3-11  in 
the  normal  state,  and  Do'=0-31  volt  in  the  excited 
state.  The  energy  of  excitation  of  the  atoms  resulting 
by  dissociation  from  the  excited  state  is  1-10±0-12 


volts  in  agreement  with  the  assumption  that  -D' 
states  exist  in  silver  as  in  copper  and  gold.  It  is 
concluded  that  the  silver  halides  dissociate  from  the 
excited  state  into  a  silver  atom  in  a  2D'  state  and  a 
halogen  atom  in  the  metastablc  2P1/2  state. 

N.  M.  Bligh. 

Relation  between  the  intensity  and  position  of 
the  overtones  of  some  organic  liquids.  P.  E. 
Sheabin  (Physical  Rev.,  1930,  [ii],  35,  973—976).— 
Theoretical.  Using  the  data  of  Spence  and  Easley 
(cf.  A.,  1929,  1215)  for  the  absorption  bands  of  several 
organic  liquids  the  intensities  of  the  first  and  second 
overtones  were  calculated  by  graphical  integration 
under  tho  experimental  curve  for  the  absorption 
coefficient,  and  are  tabulated  together  with  the  ratio 
of  these  intensities;  results  are  also  given  for  three 
diatomic  gases,  carbon  monoxide,  hydrogen  chloride, 
and  hydrogen  bromide.  The  products  of  the  ratio 
and  the  correction  factor  are  of  the  same  order  of 
magnitude  and  approximately  constant  for  the  liquids 
and  gases  investigated.  N.  M.  Bligh. 

Space  configuration  of  molecules.  Ultra¬ 
violet  absorption  of  methyl  and  methylene 
groups.  (Mara.)  Rahart-Lucas,  (Mlle.)  Biquard, 
and  Grunpeldt  (Compt.  rend.,  1930,  190,  1196— 
1198). — The  absorption  curve  of  formic  acid  is  dis- 
laced  more  towards  the  visible  than  those  of  acetic, 
utyric,  hcxoic,  octoic,  myristic,  palmitic,  and  stearic 
acids.  The  absorption  coefficient  of  all  the  acids  is 
essentially  the  same,  indicating  that  the  methyl  and 
methylene  groups  aro  not  chromopliores.  All 
measurements  were  made  in  alcoholic  solution  in  the 
region  2200 — 2500  A.  H.  Burton. 

Fourth  positive  bands  of  carbon  monoxide. 
L.  B.  Headrick  and  G.  W.  Fox  (Physical  Rev., 
1930,  [ii],  35,  1033—1037;  cf.  Birge,  A.,  1927,  184; 
Estey,  this  vol.,  520). — Using  low-voltage  arc  excit¬ 
ation,  new  measurements  of  the  fourth  positive  band 
system  of  carbon  monoxide  between  2174  and  1280  A. 
were  made  from  plates  photographed  with  a  one- 
metre  vacuum  spectrograph ;  the  densities  of  the 
band  edges  were  determined  from  a  microphoto¬ 
metric  trace.  A  few  new  band  edges  lying  below  tho 
fourth  positive  system  were  found.  Results  are  in 
good  agreement  with  existing  data. 

N.  M.  Bligh. 

Heat  of  dissociation  of  carbon  monoxide. 
J.  Kaplan  (Physical  Rev.,  1930,  [ii],  35,  957—959; 
cf.  A.,  1929,  651). — Theoretical.  The  heat  of  dis¬ 
sociation  of  carbon  monoxide  is  calculated  by  the 
method  previously  used  for  nitrogen,  based  on  band 
spectra,  the  products  of  dissociation  from  the  b  level 
being  a  normal  carbon  and  a  normal  oxygen  atom 
(cf.  Johnson,  A.,  1929,  1349).  From  the  value 
obtained,  10-3  volts,  the  dissociation  products  of  the 
molecule  are  discussed  for  several  electronic  levels, 
and  McLennan’s  value  of  1-3  volts  for  the  energy  of 
the  metastable  XZ>2  state  of  oxygen  is  supported  (cf- 
this  vol.,  2).  N.  M.  BLniff- 

Band  spectra  of  copper  oxide.  P.  C.  Mahant* 
(Nature,  1930,  125,  S19).— Bands  in  the  spectrum  ot 
copper  oxide  have  been  obtained  by  arcing  between 
copper  electrodes  in  an  atmosphere  of  oxygen.  IheV 
are  degraded  towards  the  red  and  occur  in  pairs  o 
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which  the  component  of  shorter  wave-length  is  rela¬ 
tively  weak.  The  system  is  probably  due  to  the  trans¬ 
ition  2£  — >-  2£  and  the  frequencies  of  vibration  for 
infinitesimal  amplitude  are  approximately  620  and 
345  cm.-1,  respectively,  for  the  final  and  initial  states. 

L.  S.  Theobald. 

Absorption  bands  of  gaseous  ammonia  in  the 
visible.  R.  M.  Badger  (Physical  Rev.,  1930,  [ii], 
35,  1038—1046 ;  cf.  Badger  and  Mecke,  A.,  1929, 
1363). — Measurements  were  made  of  the  absorption 
spectrum  of  gaseous  ammonia  in  the  visible  region, 
using  a  column  of  2S0  cm.  A  very  weak  absorption 
region  was  found  at  5490  A.  For  a  band  at  6474  A. 
measurements  of  57  lines  are  tabulated  and  the 
structure  is  discussed.  Comparison  is  made  with 
existing  data  for  the  7919  A.  band,  the  three  con¬ 
stituting  the  sixth,  fifth,  and  fourth  harmonics  of  the 
3  |a  band  (cf.  Stinchcomb  and  Barker,  A.,  1929,  4S8). 
A  representation  of  the  five  series  of  the  two  stronger 
harmonic  bands  by  a  scheme  of  transitions  is  given 
and  discussed.  Other  portions  of  the  spectrum  arc 
discussed  in  connexion  with  Barker’s  analysis  (cf. 
A.,  1929,  740)  of  the  complex  band  at  10  p. 

N.  M.  Bligh. 

Spectral  excitation  distribution  of  phosphor¬ 
escence  bands  at  different  temperatures.  F. 
Schmidt  (Ann.  Physik,  1930,  [v],  4,  1127—1136).— 
An  experimental  method  is  described  which  demon¬ 
strates  the  changes  of  spectral  excitation  distribution 
of  phosphorescence  bands  for  different  temperatures 
in  a  spectrum  with  equal  energy  for  all  wave-lengths. 
In  the  momentary  distribution  of  the  BaS-Cu-a  and 
CaS-Mu-a  bands  there  were  found  previously 
unrecorded  maxima.  A.  J.  Mee. 

Spectra  of  scintillations  of  zinc  sulphide- 
copper  phosphor.  W.  Kutzner  (Physikal.  Z., 
1930,  31,  501—503 ;  cf.  A.,  1927,  1121).— The  scin¬ 
tillation  spectra  of  the  phosphor  with  the  addition  of 
small  quantities  of  alkali  and  alkaline-earth  halides 
were  investigated.  The  composition  of  the  phosphor 
was  1  g.  of  zinc  sulphide,  0-0001  g.  of  copper,  and 
0-1  g.  of  the  halide.  The  spectra  were  photographed. 
Keeping  the  general  composition  of  the  phosphor  the 
same,  the  addition  of  chlorides  of  different  alkali  and 
alkaline-earth  metals  resulted  in  the  production  of  very 
similar  spectra  as  far  as  the  position  of  the  bands  was 
concerned,  provided  that  the  method  of  preparation 
and  duration  of  glowing  were  the  same.  There  are, 
however,  some  marked  differences  in  tho  intensity 
distribution  of  the  spectra.  The  maximum  intensity 
moves  along  the  spectrum  from  the  long-  to  the  short¬ 
wave  region  as  the  at.  wt.  of  the  metal  of  the  halide 
increased.  Experiments  with  fluorides  led  to  similar 
results.  Changing  the  halogen  appears  to  exert  a 
much  more  profound  effect  on  the  character  of  the 
spectrum  than  changing  the  metal.  Rot  only  the 
position  of  the  bands,  but  also  the  intensity  dis¬ 
tribution  is  different.  An  explanation  of  the  pheno¬ 
menon  cannot  be  obtained  from  the  photographic 
method,  but  it  is  proposed  to  continue  the  work  by  a 
photo-electric  method.  A.  J.  Mee. 

Luminescence  resulting  from  some  aryl 
magnesium  halides  with  nitro-compounds.  H. 
Gilman,  J.  McGltjmrhy,  and  R.  E.  Fothergill 


(Rcc.  trav.  chim.,  1930,  49,  526- — 531). — Chemi¬ 
luminescence  has  been  observed  in  the  interaction  of 
magnesium  p-chloro-  and  p-bromo-plienyl  bromide 
with  a  large  number  of  nitro-compounds  which  arc 
tabulated.  Although  the  phenomenon  appears  to  be 
due  to  oxidation  of  tho  Grignard  reagent,  no  general¬ 
isation  can  be  made,  since  some  nitro-compounds 
(e.g.,  p-nitro-diinethylaniline,  -aniline,  -diphenyl- 
amine,  and  -phenylhydrazine,  dinitroresorcinol, 
phenylnitromcthane,  and  ethyl  nitrate)  afford  nc 
luminescence.  No  glow  occurs  in  the  reaction  with 
nitroso-compounds.  J.  W.  Baker. 

Raman  effect  in  the  proximity  of  the  critical 
point.  S.  L.  Ziemecki  and  K.  Narkiewicz-Jodko 
(Phil.  Mag.,  1930,  [vii],  9,  299—305,  also  Naturwiss., 
1929,  17,  876;  cf.  this  vol.,  14).— Tho  failure  of 
Bogros  and  Rocard  (A.,  192S,  571)  and  of  Martin 
{ibid.,  1170)  to  observe  Raman  spectra  at  the  critical 
point  of  phenol-water  is  attributed  to  the  masking 
effect  of  the  continuous  background  of  tho  mercury 
spectrum  on  the  weak  Raman  lines  and  to  the  effects 
of  absorption  accompanying  the  colour  change  in 
the  liquid.  A.  E.  Mitchell. 

Raman  effect  for  water.  I.  E.  H.  L.  Meyer 
and  I.  Port  (Physikal.  Z.,  1930,  31,  509— 510).— Tho 
intensity  changes  of  the  bluo  and  violet  Raman  bands 
for  -water  are  discussed.  Two  photometer  curves  of 
intensity  relationships  at  2°  and  98°  are  given,  which 
show-  that  tho  expected  intensity  changes  are  real. 
This  is  in  opposition  to  tho  view  of  Pringsheim  and 
Schlivitch  (cf.  this  vol.,  521),  who  have  recently 
stated  that  the  intensities  of  tho  Raman  lines  are 
unaffected  by  temperature.  The  conclusion  has  been 
reached  that  the  two  Raman  bands  4696  and  4171  A. 
are  not  independent,  but  originate  in  the  same  primary 
line.  Tho  band  at  4696  A.  belongs  to  the  (H20) 
molecule,  whilst  that  at  4171  A.  belongs  to  tho 
aggregate  (H20)z.  As  the  amount  of  tho  latter 
decreases  with  rising  temperature,  the  band  should 
get  less  intense  at  higher  temperatures.  Pringsheim 
and  Schlivitch  have  also  shown  that  the  violet  Raman 
lino  has  a  separate  existence,  contrary  to  views 
formerly  held.  Experiments  were  also  undertaken  to 
see  whether  there  are  similar  phenomena  in  tho  ultra¬ 
violet.  The  difficulties  of  using  a  quartz  mercury- 
vapour  lamp  for  the  purpose  are  mentioned.  Although 
tho  bands  at  3375,  3306,  and  2918  A.  are  equal  in 
intensity  at  11-5°,  at  55°  this  is  no  longer  so.  Tho 
two  bands  at  3375  and  291S  A.  are  still  equal  in 
intensity,  but  the  band  at  3306  A.  is  about  20% 
stronger.  A.  J.  Mee. 

Raman  effect  for  water.  II.  E.  H.  L.  Meyer 
(Physikal.  Z„  1930,  31,  510— 511).— Experiments 
with  the  4696  A.  band,  using  a  glass  spectrograph, 
appear  to  show  that  it  is  made  up  of  two  lines.  As, 
however,  the  photometer  method  gives  only  one 
intensity  maximum,  and  one  bulge  on  the  short-wave 
side,  it  seems  that  the  optical  observation  must  bo 
an  illusion.  The  Raman  band  at  3507  A.  was  photo¬ 
graphed  at  11-5°,  55°,  and  100°.  There  is  a  change 
in  the  shape  of  the  photometric  curves,  the  peaks 
getting  flatter  and  wider  as  the  temperature  rises. 
The  curves  are  not  symmetrical.  This  change  with 
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temperature  may  be  connected  with  the  presence  of 
molecular  aggregates  in  the  wator.  A.  J.  Mee. 

Intensity  of  Raman  radiation  and  the  frequency 
of  the  incident  beam.  L.  S.  Ornstein  and  J. 
Rekveld  (Z.  Physik,  1930,  61,  593 — 597). — Measure¬ 
ments  of  light  scattered  by  carbon  tetrachloride 
show  the  intensity  of  Raman  lines  proportional  to  the 
fourth  power  of  the  frequency  of  the  incident  beam, 
as  in  Rayleigh  scattering.  A.  B  D.  Cassie. 

Rotation-Raman  spectra  of  nitrogen  and 
oxygen.  F.  Rasetti  (Z.  Physik,  1930,  61,  598 — 
001). — The  rotation-Raman  spectra  of  nitrogen  and 
oxygen  were  photographed  with  a  dispersion  of  3-4. 
per  mm.  Earlier  data  (A.,  1929,  627,  975)  on  the 
intensity  of  even  and  odd  rotation  lines  were  found 
correct.  A.  B.  D.  Cassie. 

Raman  spectra  of  crystalline  nitrates.  W. 
Gerlach  (Nature,  1930,  125,  819). — The  frequency 
differences  of  the  inactive  Raman  frequency  of  the 
nitrate  ion  in  various  uni-  and  bi-valcnt  salts  arc 
recorded.  In  agreement  with  Krishnamurti  (this 
vol.,  522),  a  displacement  of  the  inactive  nitrate 
frequency  depending  on  the  cation  has  been  observed 
(cf.  this  vol.,  663).  L.  S.  Theobald. 

Raman  spectra  of  crystalline  and  dissolved 
nitrates.  W.  Gerlach  (Ann.  Physik,  1930,  [v],  5, 
196 — 204).— A  more  detailed  account  of  work 
already  noted  (cf.  this  vol.,  663,  and  preceding 
abstract). 

Study  of  electrolytic  dissociation  by  the  Raman 
effect.  I.  Nitric  acid.  I.  R.  Rao  (Proc.  Roy.  Soc., 
1930,  A,  127,  279 — 289). — The  Raman  effect  was 
studied  in  solutions  of  nitric  acid  at  different  concen¬ 
trations  (65 — 9-7%),  and  the  progress  in  the  elec¬ 
trolytic  dissociation  of  the  acid  has  been  traced  by 
measuring  the  changes  in  the  intensities  of  the  Raman 
lines  due  to  the  undissociated  molecules  and  to  the 
ions.  Ten  Raman  lines  are  observed,  four  corre¬ 
sponding  with  undissociatcd  nitric  acid  molecules, 
three  (found  also  with  nitrates)  with  the  N03“  ion, 
and  three  with  pure  water.  The  fact  that  the  lines 
corresponding  with  the  acid  molecule  diminish  rapidly 
in  intensity  with  increasing  dilution,  whilst  the  N03~ 
lines  increase  in  intensity,  yields  direct  evidence  of 
the  electrolytic  dissociation  of  nitric  acid.  The 
relative  intensities  of  the  Raman  lines  at  4566-8  A. 
(due  to  the  N03~  ion)  with  various  concentrations  of 
the  acid  are  roughly  estimated  from  the  deflexions 
in  microphotometric  records,  and  from  these  the 
relative  amounts  of  dissociation  arc  calculated.  The 
curves  giving  the  relation  between  the  concentration 
and  the  degree  of  dissociation  as  obtained  (a)  by  the 
present  method,  (b)  from  Kohlrausch’s  conductivity 
formula,  and  (c)  from  the  viscosity-conductivity 
formula  are  found  to  be  widely  divergent,  although  of 
roughly  similar  form.  The  causes  of  the  discrepancies 
are  discussed.  It  is  considered  that  since  the  inten¬ 
sity  of  the  Raman  line  is  directly  proportional  to  the 
number  of  free  ions  present,  and  is  independent  of  either 
their  mobility  or  their  concentration,  this  is  the  only 
method  by  which  the  true  degree  of  dissociation  can 
be  determined.  L.  L.  Biboumshaw. 


Intensity  and  polarisation  of  coherent  and 
incoherent  radiation  scattered  by  diatomic 
molecules.  G.  Manneback  (Z.  Physik,  1930,  62, 
224 — 252). — Theoretical.  Experimental  data  on  the 
intensity  and  polarisation  of  unmodified  and  modified 
lines  are  summarised.  The  Kramers-Hoisenberg  dis¬ 
persion  formula  is  used  to  calculate  the  components 
of  the  electric  moment  induced  in  a  molecule  when 
polarised  light  falls  on  it.  Expressions  for  the 
intensity  and  polarisation  of  scattered  radiation  are 
then  deduced.  Particular  attention  is  given  to 
rotational  fine  structure.  A.  B.  D.  Cassie. 

Raman  spectra  of  some  organic  halogen 
compounds.  S.  Bhagavantam  and  S.  Ven- 
kateswarah  (Proc.  Roy.  Soc.,  1930,  A,  127,  360 — 
373). — Tables  are  given  showing  the  analysis  of  the 
Raman  spectra  of  17  halogen  derivatives  of  the 
aliphatic  and  aromatic  hydrocarbons.  It  is  con¬ 
sidered  that  the  presence  of  combinational  frequencies 
or  overtones,  if  they  occur  at  all,  is  very  rare,  and 
that  the  frequency  shifts  usually  observed  arc  to  be 
interpreted  as  primarily  due  to  the  fundamental 
oscillations  in  the  molecules.  This  view  is  supported 
by  the  occurrence  of  several  small  frequency  shifts  in 
ail  the  substances  studied.  A  comparison  of  the  fre¬ 
quency  shifts  in  corresponding  chlorine  and  bromine 
compounds  shows  that  they  are  invariably  further 
from  the  exciting  line  in  the  former,  on  account  of 
the  large  difference  in  the  masses  of  the  chlorine  and 
bromine  atoms.  The  Raman  lines  corresponding 
with  the  frequencies  750  and  660  cm.-1  are  ascribed 
to  vibrations  in  the  C-Cl  and  C*Br  linkings,  respec¬ 
tively.  The  diffuse  nature  of  these  lines  is  par¬ 
ticularly  conspicuous  in  chloroform,  bromoform,  and 
carbon  tetrachloride,  and  may  be  due  to  an  unresolved 
structure  arising  from  the  presence  of  isotopes  in 
chlorine  and  bromine.  The  band  at  about  3-3  g 
which  has  been  assigned  to  the  aliphatic  C-H  vibration, 
and  usually  consists  of  several  components  in  the 
higher  members,  gives  place  to  a  single  line  in  chloro¬ 
form  and  bromoform.  It  is  suggested  that  the  fine 
structure  of  this  band  depends  to  some  extent  on 
the  complexity  of  the  molecule. 

L.  L.  Bircumshaw. 

Light  scattering  in  liquids.  R.  M.  Langer 
and  W.  F.  Meggers  (Bur.  Stand.  J.  Res.,  1930,  4, 
711 — 735). — The  incoherent  scattering  observed  by 
Raman  and  Krishnan  has  been  studied,  using  a 
special  mercury  arc  and  the  liquids  benzene,  toluene, 
chloroform,  and  carbon  tetrachloride.  Comparison 
of  the  results  for  frequency  shifts  with  the  available 
data  on  infra-red  absorption  spectra  shows  no  simple, 
direct  correspondence.  The  exact  connexion  of 
constants  derived  from  the  study  of  light  scattered 
by  complex  molecules  with  other  molecular  data 
remains  obscure  at  present.  W.  E.  Downed. 

Raman  effect  in  binary  mixtures.  A.  DadieR 
and  K.  W.  F.  Kohlrausch  (Physikal.  Z.,  1930,  31, 
514 — 519). — Fifteen  binary  liquid  mixtures  have  been 
examined,  mostly  at  the  ordinary  temperature,  but 
the  mixtures  ethyl  alcohol-hexachloroethane,  benzene- 
acetic  acid,  and  benzene-benzoic  acid  were  examined 
at  65°,  68°,  and  75°,  respectively.  Within  the  limits 
of  experimental  error  mixtures  exhibit  the  spectra  ol 
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their  components  except  in  those  cases  -where  the  two 
components  react  chemically.  Where  one  of  the 
components  is  associated  a  weak  but  definite  change 
is  observable  in  the  Raman  frequency  characteristic 
of  the  substance  due  to  the  increased  intermolecular 
forces.  The  possibility  of  employing  Raman  measure¬ 
ments  to  study  the  mechanism  of  association  and 
complex  formation  is  mentioned.  W.  R.  Angus. 

Properties  of  dielectrics.  I.  Electric  moment 
and  molecular  structure.  C.  P.  Smyth  (J. 
Franklin  Inst.,  1929,  207,  813 — 824). — A  resume,  of 
the  theoretical  relationships  between  electric  moments, 
molecular  polarisation,  and  molecular  structure. 

R.  W.  Lunt. 

Properties  of  dielectrics.  II.  Dielectric  con¬ 
stant.  F.  M.  Clark  (J.  Franklin  Inst.,  1929,  208, 
17 — 44). — After  a  brief  risume  of  the  theory  of  Debye 
and  of  recent  work  on  the  temperature  variation  of 
the  dielectric  constant  of  gases,  the  relation  of  the 
dielectric  constant  to  other  factors  is  discussed  at 
length  with  particular  consideration  of  their  rele¬ 
vance  in  the  design  of  high-tension  apparatus  and 
machinery.  The  following  relationships  are  reviewed, 
and  in  each  case  a  compilation  of  the  available  data 
has  been  made  :  temperature  variation  for  gases, 
liquids,  liquid-liquid  mixtures,  solutions  of  solids  in 
liquids;  change  of  state  solid-liquid,  liquid-gas; 
frequency  variation  for  gases  and  liquids;  pressure 
variation  for  gases  and  liquids ;  the  influence  of  the 
number  and  nature  of  substituent  groups  on  various 
hydrocarbon  molecules;  and  the  variation  of  the 
constant  with  the  resistivity.  R.  W.  Lunt. 

Multiple  association  in  liquid  dielectrics. 
M.  Wolfke  (Physikal.  Z.,  1930,  31,  498—501 ;  cf. 
A.,  1929,  13). — Mathematical.  The  statistical  theory 
of  association  in  liquid  dielectrics  previously  developed 
is  extended  to  multiple  association.  The  results  of 
the  calculation  agree  satisfactorily  with  experimental 
observations  on  n-  and  iso-butyl  and  propyl  alcohols. 

A.  J.  Mee. 

Polar  molecules,  their  contribution  to  energy 
loss  in  dielectrics.  F.  Hamburger,  jun.  (Physical 
Rev.,  1930,  [ii],  35,  1119—1124;  cf.  Kitchin  and 
Muller,  A.,  1929,  242). — Theoretical.  Debye’s  theory 
of  polar  molecules  and  existing  experimental  data  for 
glycerol  (cf.  Mizushima,  A.,  1929,  380)  are  applied  to 
an  examination  of  the  suggestion  that  at  low  fre¬ 
quencies,  as  in  commercial  power  circuits,  the  theory 
of  molecular  orientation  may  serve  as  some  explan¬ 
ation  of  the  dielectric  energy  loss.  It  is  concluded 
that  the  contribution  of  the  former  to  the  latter  for 
glycerol  and  insulating  oils  is  negligible  above  0°  and 
Below  10,000  cycles  per  sec.  N.  M.  Bligh. 

Evidence  for  quantisation  from  the  electric 
polarisation  of  acetic  acid  vapour.  C.  T.  Zahn 
(Physical  Rev.,  1930,  [ii],  35,  1047—1055;  cf.  this 
'oh,  G6G). — The  dielectric  constant  of  acetic  acid 
vapour  was  measured  at  various  pressures  and  tem¬ 
peratures;  the  results  indicate  a  departure  from 
Debye’s  theory  suggesting  an  internal  transition, 
with  respect  to  temperature  variation,  from  one  type 
single  molecule  to  another.  The  anomaly  is  dis¬ 
missed  quantum-mechanicallv,  and  a  suggestion  that 
the  effect  is  due  to  a  transition  from  one  state  to  a 


higher  state  of  vibration  associated  with  the  OH 
group  is  supported  by  Dadieu  and  Kohlrausch’s 
investigation  of  the  Raman  spectrum  (cf.  A.,  1929, 
976).  The  data  are  interpreted  in  terms  of  the 
proposed  extension  of  Van  Vleck’s  theory  (cf.  A., 
1927,  812,  and  following  abstract).  Anomalies  of 
the  vapour  with  respect  to  van  der  Waals’  equation 
and  to  viscosity  are  discussed.  N.  M.  Bligh. 

Extension  of  Van  Vleck’s  theory  of  dielectric 
polarisation.  C.  T.  Zahn  (Physical  Rev.,  1930, 
[ii],  35,  1056 — 1058). — Theoretical.  Deviations 
found  (cf.  preceding  abstract)  from  the  equation 
derived  by  Debyo  on  his  theory  of  dielectric  polar¬ 
isation  suggest  an  effect  of  vibrational  quantisation 
where  the  electric  moment  depends  on  the  vibrational 
quantum  number.  Van  Vleck’s  theory,  in  which  the 
electric  moment  is  assumed  fixed  for  all  states  of  low 
energy,  is  extended  to  include  the  effect  by  admitting 
the  possibility  of  different  fixed  electric  moments  for 
different  vibrational  states.  N.  M.  Bligh. 

Dipole  moments  of  the  disubstituted  benzenes. 
H.  M.  Smallwood  and  K.  F.  Herzfeld  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1919— 1927).— The  electric 
moments  of  29  disubstituted  benzene  derivatives  are 
calculated  from  the  individual  moments  of  the 
substituent  groups,  assuming  the  group  moments  to 
be  directed  along  the  valency  linkings,  but  taking 
into  account  the  effects  due  to  the  mutual  induction 
of  the  dipoles,  which  are  assumed  to  be  located  on  the 
circumferences  of  the  carbon  atoms.  The  correction 
leads  to  closer  agreement  between  observed  and 
calculated  results.  J.  G.  A.  Griffiths. 

Dielectric  polarisation  of  liquids.  VIII. 
Acetic  and  butyric  acids.  C.  P.  Smyth  and 
H.  E.  Rogers  (J.  Amer.  Chem.  Soc.,  1930,  52,  1824 — 
1830). — Dielectric  constants  and  densities  of  0 — 100% 
concentration  of  acetic  acid  in  benzene  and  0—100% 
acetic  acid  in  ether  have  been  determined  at  tem¬ 
peratures  within  the  ranges  0—70°  and  0 — 30°, 
respectively.  Analogous  data  are  recorded  for 
butyric  acid-benzene  mixtures  between  10°  and  70°. 
The  dielectric  constants  of  pure  acetic  and  butyric 
acids  rise  with  temperature,  and  since  that  of  benzene 
falls,  that  of  benzene  containing  a  0-6134  mol.  fraction 
of  acetic  acid  shows  little  variation  with  temperature. 
The  abnormal  temperature  coefficients  are  attributed 
largely  to  changes  in  the  equilibria  between  the  single 
and  double  molecules  of  the  acids.  The  electric 
moments  of  the  former  are  about  1-4  XlO-18  e.s.u., 
whilst  those  of  the  latter  are  believed  to  be  negligible, 
owing  to  the  formation  of  complexes  in  which  the 
carboxyl  groups  are  in  contact  with  one  another. 

J.  G.  A.  Griffiths. 

Dipole  moment  of  homologous  series.  P.  C. 
Mahanti  (Physikal.  Z.,  1930,  31,  546 — 555). — A 
detailed  description  of  the  design  and  calibration  of 
the  apparatus  is  given.  Methyl,  ethyl,  and  n-propyl 
halides  and  allyl  chloride  were  examined  in  the  vapour 
state  and  their  dipole  moments  calculated  from  the 
temperature  relation  of  the  dielectric  constant 
according  to  Debye’s  theory.  The  dipole  moment 
of  the  chlorides  was  found  to  be  2-00 XlO"18  e.s.u.; 
whilst  the  bromides  and  the  iodides  gave  1-79  Xl0~18 
and  1-62  xl0“18  e.s.u.,  respectively.  Values  for  the 
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dielectric  constant  of  these  substances  are  given  for 
temperatures  between  300°  and  420°.  The  close 
similarity  botween  the  value  of  the  dielectric  constant 
at  normal  temperature  and  pressure  and  the  square 
of  the  refractive  index  is  illustrated  by  a  table.  As 
in  the  case  of  alcohols  and  other  substitution  products 
of  hydrocarbons,  neither  the  number  of  the  carbon 
atoms  nor  tho  linkings  within  the  carbon  chain 
affect  the  values  of  tho  dipole  moment,  which  are 
governed  solely  by  the  substituent  group.  The 
length  and  strength  of  the  alkyl-halogen  linking  are 
discussed  from  tho  experimental  data  and  from  the 
infra-red  spectra  of  the  compounds.  W.  It.  Angus. 

Dispersion  of  mercury  vapour  in  the  ultra¬ 
violet  and  a  quantitative  relation  between  disper¬ 
sion  and  absorption.  It.  Ladenburg  [with  Wolf- 
sohn,  H.  Kopfermann,  and  W.  Txetze]  (Nachr. 
Ges.  Wiss.  Gottingen,  1929,  1 — 5;  Cliem.  Zentr., 
1930,  i,  174). 

Optical  properties  of  potassium  lithium  sul¬ 
phate.  H.  Buttersdorf  (Z.  Krist.,  1929,  71, 
141—167;  Chem.  Zentr.,  1930,  i,  4S7).— Potassium 
lithium  sulphate  exhibits  a  transition  point  at  435°, 
and  shows  “  subnormal  ”  interference  colours.  The 
refractive  index  and  double  refraction  wero  deter¬ 
mined.  A.  A.  Eldridge. 

Quantitative  theory  of  homopolar  binding. 
M.  Delbruck  (Ann.  Pliysik,  1930,  [v],  5,  36 — 58). — 
Mathematical.  Tho  Heitler-London  method  was  used 
to  investigate  tho  lithium  molecule.  The  “  eigen¬ 
function  ”  that  represents  approximately  the  lithium 
atom  gives  the  nucleus  and  two  K  electrons  a  resultant 
charge  of  1-5  electronic  units.  Two  such  “  eigen¬ 
functions  ”  and  their  corresponding  exchange  energies 
determine  the  lithium  molecule.  Values  are  deduced 
for  the  required  exchange  integrals.  In  contrast  to 
hydrogen,  the  exchange  energy  of  the  L  electrons  is 
positive  for  distances  at  which  the  exchange  energy  of. 
the  closed  K  rings  is  negligible.  The  weakness  of  the 
lithium-lithium  linking  is  therefore  not  due  to 
repulsion  by  K  electrons,  but  to  the  small  exchange 
energy  of  two  2 s  electrons.  A.  B.  D.  Cassie. 

Electronic  theory  of  valency.  VII.  Etch- 
figures  of  sylvine.  T.  M,  Lowry  and  M.  A.  Vernon 
(Phil.  Mag.,  1930,  [vii],  9,  233— 240).— The  etching 
of  natural  crystals  of  sylvine  with  a  concentrated 
solution  of  potassium  chloride  disclosed  no  unsym- 
metrical  pyramids  except  by  the  flotation  of  detached 
fragments.  On  artificial  crystals  there  was  complete 
absence  of  unsymmctrical  etch  figures  oven  in  the 
presence  of  optically  active  impurities.  It  is  con¬ 
cluded  therefore  that  there  is  no  trustworthy  crystallo¬ 
graphic  evidence  of  a  lower  order  of  symmetry  in 
sylvine  than  that  deduced  from  X-ray  analysis. 
Similarly,  there  is  no  evidence  of  the  existence  of 
linkings  between  individual  atoms  of  potassium  and 
chlorine  and  the  ionic  structure  is  accepted.  Objec¬ 
tion  is,  however,  taken  to  the  view  that  crystals  of 
ice  and  quartz  and  the  anions  of  oxygenated  acids  in 
crystals  such  as  calcite  and  barytes  are  merely 
aggregates  of  O  ions  with  the  corresponding  cations. 
The  formation  of  ice  is  suggested  as  a  process  of 
polymerisation  in  which  additional  linkings  are 


formed  rather  than  a  process  of  ionisation  in  which 
all  the  linkings  between  atoms  are  destroyed.  Simi¬ 
larly,  it  is  suggested  that  tho  oxygen  atoms  in  the 
carbonate,  nitrate,  sulphate,  and  silicate  ions  are 
linked  to  the  central  atom  by  single  linkings  and 
therefore  carry  only  single  negative  charges.  A 
netw'ork  of  single  linkings  is  postulated  for  quartz 
in  which  the  atoms  of  quadrivalent  silicon  and 
bivalent  oxygen  would  be  electrically  neutral. 

A.  E.  Mitchell. 

Types  of  linking  in  diatomic  molecules. 
H.  Lessheim  and  R.  Samuel  (Z.  Physik,  1930,  62, 
20S— 223;  cf.  A.,  1929,  1367).— Types  of  linking 
may  bo  inferred  from  band  spectra.  There  are  two 
classes,  atomic  and  ionic  linking.  In  atomic  linkings 
the  potential  energy  may  be  electrostatic  or  exchange 
energy.  Molecules  with  an  even  number  of  valency 
electrons  have  exchange  energy  linking  only,  and 
have  a  smaller  energy  of  dissociation  in  the  excited 
than  in  the  unexcited  state,  i.e.,  their  bands  degrade 
towards  the  red.  Molecules  with  an  odd  number  of 
electrons  may  have  exchange  energy  linking,  when 
their  potential  energy-nuclear  distance  curves  are 
like  those  for  molecules  with  an  even  number  of 
electrons,  except  that  curves  for  different  electronic 
levels  may  intersect.  The  Coulomb  linkings  have  all 
greater  energy  of  dissociation  in  the  excited  state; 
i.e.,  the  bands  degrade  towards  the  violet.  Normal 
chemical  molecules,  whether  atomic  or  ionic,  are 
those  that  have  greatost  energy  of  dissociation  when 
two  unexcited  atoms  or  ions  form  them.  All  unexcited 
molecules  with  an  odd  number  of  electrons  are 
formed  from  an  excited  and  an  unexcited  atom  or  ion, 
and  are  chemically  unstable.  A.  B.  D.  Cassie. 

Parachor  and  molecular  volume.  S.  Sugden 
(Nature,  1930, 125,  778—779). — A  reply  to  Eerguson 
(this  vol.,  669).  L.  S.  Theobald. 

Properties  of  the  chlorides  of  sulphur.  IV. 
Density  and  surface  tension.  Parachors  of 
mixtures.  T.  M.  Lowry  and  G.  Jessop  (J.C.S., 
1930,  1005 — 1015).— With  the  object  of  finding  a 
sensitive  method  of  detecting  sulphur  tetrachloride 
based  on  the  deficiency  in  the  parachor  exhibited  by 
“  pervalent  ”  compounds,  the  densities  of  equilibrium 
mixtures  of  the  chlorides  of  sulphur  were  measured 
from  — 4°  to  30°  and  for  the  composition  range  37 
at  -%  of  chlorine  to  pure  liquid  chlorine.  Surface 
tensions  were  measured  by  the  capillary  rise  method. 
Densities  and  surface  tensions  were  also  measured  for 
mixtures  of  uncombined  sulphur  monochloride  and 
chlorine,  in  which  the  red  colour  of  tho  dichloride  had 
not  yet  developed.  Discontinuities  occurred  at  the 
composition  of  the  dichloride,  but  not  of  the  tetra¬ 
chloride.  Tho  densities  and  surface  tensions  of 
uncombined  mixtures  are  lower  than  after  combin¬ 
ation  has  taken  place ;  such  mixtures  show  a  parachor 
deficiency  greatest  at  about  75  at  -%  of  chlorine,  and 
falling  to  a  minimum  at  the  composition  of  the 
dichloride  when  combination  takes  place.  There  y>& 
no  analogous  indication  of  the  formation  of  “e 
tetrachloride.  N.  M.  Btioit- 

X-Ray  studies  of  particle  size  in  silica.  R- H- 
Aborn  and  R.  L.  Davidson  (J.  Franklin  Inst.,  19-"> 
208,  59 — 71). — The  possibility  of  determining  particle 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


843 


size  in  the  microscopic  range  by  the  Debye-Scherrer 
methodjias— been  investigated  for  silica  particles. 
The  geometric  mean  particle  size  ranged  from  1-73 
to  36  |.i ,  and  the  deviation  of  particle  size  was  varied 
over  the  range  1-28 — 2-17  arbitrary  units.  The 
results  indicate  that  it  may  be  possible  to  develop  a 
quantitative  determination  of  particle  size  from  a 
comparison  of  spectrograms,  but  only  in  those  cases 
in  which  the  deviation  of  particle  size  is  approximately 
constant.  It.  W.  Ltjnt. 

X-Ray  interference  bands  and  atomic  size. 
P.  Debye  (Physikal.  Z.,  1930,  31,  419 — 428;  cf.  Ann. 
Physik,  1915,  46,  809). — Formula;  are  developed 
showing  the  intensity  of  the  X-radiation  scattered  by 
gases  in  relation  to  the  angle  of  scattering  when  the 
sizes  as  well  as  the  distances  apart  of  the  atoms  are 
taken  into  account.  If  the  ratio  of  atomic  size  to 
atomic  distance  is  small,  a  diatomic  molecule  can  give 
recognisable  interference  maxima  and  minima,  but 
with  increasing  value  of  this  ratio  the  maxima  and 
minima  become  flattened  and  finally  a  smooth  curve 
is  obtained.  In  agreement  with  theory  it  is  found  that 
neither  oxygen  nor  nitrogen  gives  a  recognisable  first 
maximum,  but  that  two  chlorine  atoms  attached  to 
one  carbon  atom  do  so.  The  positions  of  the  first 
three  maxima  and  minima  for  carbon  tetrachloride 
have  been  calculated  :  (1)  neglecting  the  influence  of 
the  central  carbon  atom  and  considering  the  chlorine 
atoms  as  points;  (2)  taking  the  carbon  atom  into 
consideration  and  regarding  all  the  atoms  as  points, 
and  (3)  taking  into  account  the  atomic  sizes.  Only 
the  values  calculated  by  the  third  method  agree  with 
those  experimentally  determined.  The  distance 
between  the  chlorine  atoms  calculated  by  the  new 
formula  is  2-99  A.  (±1%),  compared  with  3-1  A.  given 
by  the  formula  taking  no  account  of  the  size  of  the 
atoms.  The  behaviour  of  carbon  dioxide  and  of 
carbon  disulphide  is  discussed.  With  frans-dichloro- 
ethylene  the  first  maximum  occurs  at  a  smaller 
angular  distance  than  with  the  cis-compound,  corre¬ 
sponding  with  the  greater  distance  apart  of  the 
chlorine  atoms  in  the  former.  F.  L.  Usher. 

Camera  for  structural  investigations.  C. 
Leiss  (Z.  Physik,  1930,  61,  663— 666).— A  detailed 
and  illustrated  account  of  a  form  of  camera  suitable 
for  the  structural  investigation  of  crystalline  powders 
by  X-rays  and  also  of  rubber  and  fibre-like  substances 
in  the  form  of  thin  stretched  threads.  The  camera 
takes  a  complete  cylindrical  film  which  can  be  removed 
and  replaced  in  daylight.  The  object  investigated 
is  placed  along  the  axis  of  the  film  and  can  be  rotated 
about  its  own  axis.  H.  A.  Jahn. 

Scattering  of  X-radiation  in  liquids  and  other 
substances.  Effect  of  eliminating  stray  radi¬ 
ation.  Absorption  coefficients  of  liquid  fatty 
acids.  J.  Thtbaud  and  J.  J.  Trtllat  (Z.  Physik, 
1930,  61,  816—836;  cf.  this  vol.,  4,  19).— The  distri¬ 
bution  of  intensity  of  radiation  with  wave-length  has 
a  large  maximum  at  the  wave-length  characteristic 
°f  the  anode,  and  a  smaller  maximum  at  a  shorter 
wave-length  dependent  on  the  electron  velocity. 
Thin  absorbing  layers  give  a  ring,  A,  due  to  systematic 
reflexion  of  the  anode  X-radiation.  Thick  absorbing 
kvers  absorb  the  .X-radiation,  but  may  not  absorb 


all  the  shorter  wave-lengths.  Thus,  layers  of  liquid 
fatty  acids  greater  than  2  mm.  thick  show  a  second 
ring,  B,  due  to  systematic  reflexion  of  the  maximum 
characteristic  of  the  exciting  potential.  As  the 
thickness  increases  so  does  ring  B  predominate,  and 
this  has  given  a  wrong  interpretation  to  some  results. 
The  absorption  coefficients  of  the  fatty  acids  were 
measured  for  the  A'a-radiation  from  copper  (ij.,),  and 
from  molybdenum  (ji2).  Their  values  are :  acetic 
acid  (x1=7-9,  ;i2=0-73  ;  heptoic  acid,  |x2=0-65, 
nonoie  acid  ^.1=4-5,  [i2— 0-5 ;  molten  stearic  aeid, 
(j.1=3-72,  p.2=0-5.  This  verifies  the  additive  rule  for 
atomic  absorption  coefficients.  A.  B.  D.  Cassie. 

Determination  of  intensity  of  X-rays  by  the 
ionisation  method.  J.  Schechtmann  (Aim.  Physik, 
1930,  [v],  5, 153 — 195). — A  number  of  factors  influenc¬ 
ing  the  determination  of  the  intensity  of  X-rays  by 
the  ionisation  method  are  investigated,  concerning 
particularly  the  dimensions  of  different  parts  of  the 
apparatus,  and  the  potentials  used.  A.  J.  Mee. 

Reflexion  of  X-rays  at  an  artificially  prepared 
laminated  body.  W.  Deubner.  (Ann.  Physik, 
1930,  [v],  5,  261 — 280). — Laminated  bodies  of  silver 
and  gold  consisting  of  superimposed  very  thin  layers 
of  the  metals  were  prepared  by  an  electrolytic  method. 
The  body  was  then  investigated  for  crystalline 
structure  by  the  usual  method,  with  the  exception  that 
a  specially  constructed  tube  was  used.  It  was  found 
that  all  the  interference  lines  obtained  originated 
from  the  crystalline  structure  of  the  metal  layers, 
and  not  from  any  phenomena  occurring  at  the 
boundaries  of  the  layers.  Laminated  bodies  prepared 
by  cathodic  sputtering  were  also  investigated  in  the 
same  way,  and  with  the  same  results.  A.  J.  Mee. 

Internal  lattice  potential  of  natural  and  of 
yellow  sodium  chloride.  E.  Rhpf  (Z.  Physik, 
1930,  61,  587 — 592). — With  the  method  previously 
described  (this  vol.,  6)  of  electron  reflexion  with  a 
constant  angle  of  incidence  and  a  varying  velocity 
of  the  electrons,  the  maxima  in  the  curves  showing 
electron  intensity  against  velocity  in  volts  are 
determined,  and  the  internal  lattice  potential  E0  is 
thereby  calculated,  for  natural  colourless  and  blue 
sodium  chloride,  and  also  for  sodium  chloride  crystals 
coloured  yellow  by  exposure  to  150,000-volt  electrons. 
The  value  X0=— 2-8  volts  found  for  yellow  sodium 
chloride  is  larger  than  the  value  E0—— 3-5  volts  found 
for  colourless  crystals,  and  this  increase  is  connected 
with  the  greater  freedom  of  the  electrons  in  the  yellow 
crystal  as  shown  by  its  photo-electric  conductivity. 
Reflexion  experiments  were  carried  out  while  the 
yellow  crystal  was  being  decolorised  by  exposure  to 
light  from  a  white-hot  tungsten  filament,  and  the 
corresponding  change  in  E0  was  observed.  Blue 
sodium  chloride  crystals  gave  no  maxima  in  the 
curves  corresponding  with  Eo—0,  which  is  explained 
by  the  colloidal  sodium,  to  which  the  colour  is  due, 
hindering  the  freedom  of  the  electrons  of  the  crystal. 
Experiments  were  also  made  on  a  layer,  0-001  mm. 
thick,  of  sodium  chloride  sublimed  in  high  vacuum, 
and  an  extremely  large  maximum  was  observed  at 
42  volts,  corresponding  with  a  2-5  order  interference 
spectrum,  which  could  not  be  explained.  Sodium 
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chloride  crystals,  made  synthetically  by  the  method  of 
Kyropoulos,  were  examined,  and  shown  to  give 
maxima  at  the  same  voltages  as  the  natural  crystals, 
but  of  different  intensities.  The  synthetic  crystals 
were  coloured  much  more  strongly  by  cathode  rays, 
but  the  colouring  was  much  less  permanent  and  the 
change  in  E0  during  the  decolorisation  could  not  be 
followed  quantitatively,  although  qualitatively  it  was 
the  same  as  with  the  natural  crystals.  H.  A.  Jahn. 

Structure  of  tremolite,  Ca2Mg5H.,(Si03)8.  B.  E. 
Warren  (Z.  Krist.,  1929,  72,  42 — 57  f  Chem.  Zentr., 
1930,  i,  190 — 191). — Tremolite  has  a  9-78,  b  17-S, 
c  5-26  A.  (a  :b  :  c=0-550  :  1  :  0-295;  crystallo- 
graphically,  0-551  :  1  :  0-294).  The  space-group  is 
2Ci — 3 ;  there  are  2  mols.  in  the  unit  cell. 

A.  A.  Eldridge. 

Structure  of  d-tyrosine  hydrochloride,  methyl 
methanetetracarboxylate,  and  toluene-o-sul- 
phonamide.  A.  Burge  ni,  F.  Halla,  and  0. 
Kralky  (Z.  Krist.,  1929,  71,  263—268;  Chem. 
Zentr.,  1930,  i,  6 — 7). — Crystallographic  data  are 
recorded.  The  densities  are  1-426,  1-33,  and  1-44,  the 
space-groups  probably  Gi,  C^,  and  G^,  and  the  number 
of  molecules  in  a  unit  cell  4,  2,  and  16,  respectively. 

A.  A.  Eldridge. 

Crystal  structure  of  the  normal  paraffins  at 
temperatures  ranging  from  that  of  liquid  air 
to  the  m.  p.  A.  Muller  (Proc.  Roy.  Soc.,  1930, 
A,  127,  417 — 430). — An  X-ray  investigation  has 
been  made  of  the  structures  of  a  number  of  normal 
paraffins  ranging  from  pentane  to  triacontane,  at 
liquid  air  temperature,  atmospheric  temperature, 
and  in  the  neighbourhood  of  the  m.  p.  Linear 
expansion  measurements  show  that  the  lengths  of 
both  the  a  and  b  axes  increase  considerably  with 
rise  of  temperature,  the  coefficient  of  expansion  of 
the  a  axis  being  three  or  four  times  as  large  as  that 
of  the  b  axis.  The  expansion  of  the  c  axis  is  very 
much  smaller,  and  does  not  exceed  one  tenth  of  that 
of  the  a  axis.  These  facts  indicate  that  the  forces 
which  hold  the  atoms  together  in  the  molecule  are 
different  in  magnitude  from  those  which  keep  the 
molecules  apart  from  each  other ;  the  chemical 
conception  of  the  entity  of  the  molecule  is  thus  con¬ 
firmed  for  the  solid  state.  The  higher  members  of 
the  paraffin  series  crystallise  in  the  so-called  “  normal  ” 
form  previously  described  (Muller  and  Saville, 
A.,  1925,  ii,  367),  which  is  found  to  be  stable  between 
the  m.  p.  and  liquid  air  temperature.  Differences 
in  the  behaviour  of  the  odd  and  even  members  begin 
to  appear  as  the  number  of  carbon  atoms  decreases, 
docosane  and  lower  members  existing  in  two  altern¬ 
ative  forms.  Within  a  small  range  of  temperatures 
near  the  m.  p.  the  normal  form  is  stable,  but  at  lower 
temperatures  a  second  crystal  structure  appears  and 
persists  down  to  the  temperature  of  liquid  air.  The 
change  from  one  form  to  the  other  is  reversible  for 
docosane,  eicosane,  and  octadecane.  The  change 
from  the  normal  to  the  other  form  occurs  between 
undecane  and  nonane  in  the  series  of  the  odd  members. 
These  abrupt  changes  in  structure  are  discussed  and 
a  qualitative  explanation  is  suggested.  Observations 
taken  in  the  immediate  neighbourhood  of  the  m.  p. 
indicate  that  these  substances  tend  to  form  layer 


structures,  and  it  is  shown  how  the  normal  form 
could  be  transformed  into  such  a  structure  in  a  simple 
manner.  L.  L.  Bircumshaw. 

Thomson  effect  in  zinc  crystals.  L.  A.  Ware 
(Physical  Rev.,  1930,  [ii],  35,  989— 997).— The 
Thomson  coefficient  a  was  determined  directly  for  a 
group  of  zinc  crystal  rods  over  a  range  of  orientations ; 
results  appeared  to  obey  the  Voigt-Thomson  sym¬ 
metry  relation.  The  values  obtained  for  cs  at  49-5° 
and  125°,  perpendicular  and  parallel,  respectively, 
were  X 10°,  0-98,  0-3S,  2-09  and,  1-08  g.-cal. /coulomb 
deg.,  and  for  the  lower  temperature  agree  with 
calculations  from  Sommerfeld’s  theory  of  conduction. 
Values  for  the  specific  resistivity  and  temperature 
coefficient  of  resistivity  were  also  determined. 

N.  M.  Bligh. 

Optical  rotatory  power  of  quartz  on  either  side 
of  an  infra-red  absorption  band.  T.  M.  Lowry 
and  C.  P.  8now  (Proc.  Roy.  Soc.,  1930,  A,  127, 
271 — 278 ;  cf.  Lowry  and  Coode-Adams,  A.,  1927, 
813). — The  accuracy  and  range  of  previous  observ¬ 
ations  on  the  optical  rotatory  power  of  quartz  in  the 
infra-red  region  have  now  been  extended  to  the 
extreme  limit  of  the  improved  experimental  methods 
available.  The  column  of  quartz  was  the  same  as 
that  used  in  the  earlier  experiments  (loc.  cit.),  and 
the  grating  spectrometer  recently  described  by  Snow 
and  Taylor  (A.,  1929,  865)  was  employed,  the  gas 
tubes  being  replaced  by  a  simple  polarimeter.  The 
accuracy  claimed  for  the  observations  is  about  ±5°, 
but  actually  individual  groups  of  readings  are  con¬ 
sistent  within  about  1°.  The  readings  are  in  two 
series,  the  first  covering  the  range  18,000 — 28,000  A., 
the  second  the  range  31,800 — 32,100  A.,  and  the  results 
afford  convincing  proof  of  the  optical  inactivity  of 
the  infra-red  absorption  band  at  30,000  A.,  and 
indirect  evidence  that  the  activity  of  the  others,  if  it 
exists  at  all,  is  too  insignificant  to  be  demonstrated 
experimentally.  L.  L.  Bircumshaw. 

Hall  effect  for  nickel,  iron,  and  copper  in  weak 
magnetic  fields.  E.  Bossa  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  482 — 489). — Tho  gradual  increase 
observed  in  the  Hall  effect  of  nickel  and  iron  in  strong 
magnetic  fields  as  the  strength  of  the  latter  falls 
becomes  a  rapid  increase  at  about  30  (for  nickel)  or 
6-2  (for  iron)  gauss ;  with  these  metals  dissymmetry 
of  the  galvanometer  deviations  occurs  if  the  magnetic 
field  is  inverted.  With  copper,  however,  there  is  no 
such  dissymmetry  and  the  slow7  increase  of  the  Hall 
coefficient  with  diminution  of  the  magnetic  field  never 
changes  to  a  rapid  one.  T.  H.  Pope. 

Theory  of  ferromagnetism.  E.  Teller  (Z- 
Physik,  1930,  62,  102 — 105). — -Mathematical.  In  an 
atomic  lattice  with  one  valency  electron  per  atom  w 
the  state  of  highest  multiplicity  the  lowest  ferro¬ 
magnetism  occurs  w7hen  all  the  exchange  energy  1S 
positive,  and  the  highest  when  the  exchange  energy  .  ■ 
is  negative.  J.  FarquharsON- 

Theory  of  the  magnetisation  curve.  R.  Becker 
(Z.  Physik,  1930,  62,  253— 269).— Mathematical. 
The  energy  betv-een  parallel  dipoles  in  a  cubic  lattice 
is  dependent  solely  on  the  direction  of  the  dipole, 
v7hen  the  lattice  undergoes  an  elastic  deformation. 
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The  essential  features  of  technical  magnetisation 
curves  are  discussed.  J.  Farquharson. 

Cohesion  limits  of  rock-salt  crystals.  F. 
Blank  (Z.  Physik,  1930,  61,  727— 749).— The 
cohesion  properties  of  rock  salt  are  studied  system¬ 
atically.  Absolutely  distinct  values  for  the  limiting 
tensions  and  rupturing  strengths  were  obtained  for 
twelve  natural  samples  of  different  origin.  Temper¬ 
ing  near  G00°  lowered,  whilst  tempering  above  600° 
increased  these  values.  For  purest  mechanically 
undisturbed  natural  rock-salt  crystals  the  value  of 
the  limiting  tensions  is  at  most  70  g./mm.2  and  the 
value  of  the  rupturing  strengths  is  certainly  beyond 
217  g./mm.2  Crystals  obtained  from  a  fused  mass 
gave  inconsistent  values.  The  influence  of  impurities 
is  discussed  (cf.  this  vol.,  G75).  JV-  R-  Angus. 

Dependence  on  temperature  of  crystal  plasti¬ 
city.  W.  Boas  and  E.  Schmid  (Z.  Physik,  1930, 
61, 767—781 ;  cf.  A.,  1929,  634,  1370).— The  constant 
of  the  critical  limiting  tension  in  a  wide  temperature 
range  below  the  m.  p.  of  cadmium  crystals  has  been 
observed  and  is  probably  a  general  characteristic. 
The  dependence  of  the  critical  limiting  tension  on  the 
tension  velocity  was  studied  between  85°  and  473°  Abs. 
The  solidification  coefficient  is  only  slightly  influenced 
by  temperature  at  the  lower  and  upper  limits  of  the 
temperature  range,  but  in  the  middle  of  the  range 
there  is  considerable  dependence.  The  influence  of 
the  tension  velocity  on  the  solidification  coefficient 
is  slight  at  very  low  and  very  high  temperatures  and 
reaches  a  maximum  if  the  experimental  velocity  and 
velocity  of  recovery  are  of  the  same  magnitude.  The 
tension  work  of  the  primary  basis  translation  for 
cadmium  crystals  is  a  constant  equal  to  8-7  joules/cm.3, 
independent  of  temperature  and  tension  velocity. 
Similar  investigations  have  been  conducted  with  zinc 
crystals.  At  100°,  150°,  and  200°  stretched  zinc 
crystals  exhibit  a  transverse  striation  due  possibly  to 
surface  splitting.  W.  R.  Angus. 

Elasticity  constants  of  anisotropic  materials. 

‘ •  Bechterev  (Z.  Krist.,  1929,  71,  274—276  ;  Cliem. 
«ntr.,  1930,  i,  323). — A  classification. 

A.  A.  Eldridge. 

Elastic  moduli  of  alkali  halides.  P.  W.  Bridg- 
*iS  (Proc.  Amer.  Acad.  Arts  Sci.,  1929,  64,  19 — 
Values  for  sodium  and  potassium  chlorides  and 
bromides  and  for  potassium  iodide  are  recorded ;  they 
satisfy  the  Cauchy  relation .  Chemical  Abstracts. 
Behaviour  of  a  single  crystal  of  antimony 
subjected  to  alternating  torsional  stresses. 
"•J.  Gough  and  H.  L.  Cox  (Proc.  Roy.  Soc.,  1930, 
A,  127,  431— 453).— From  previous  work  on  the 
mdure  by  fatigue  of  single  crystals  of  aluminium, 
a'id  zinc,  there  seems  to  be  little  doubt  that  the 
tendency  to  slip  is  a  function  of  the  atomic  density 
^  the  slip  plane  and  of  the  linear  density  in  the  slip 
trection ;  recent  experiments  have  indicated  that 
tatter  is  perhaps  the  more  important  factor 
t  Taylor  and  Elam,  A.,  1926,  997  ;  Gough  and  Cox, 

^  1929,  634).  Since  the  structure  of  antimony  is 
,,"7  that  the  planes  of  maximum  density  do  not 
untain  any  of  the  lines  of  maximum  density,  it  was 
nsidered  that  definite  evidence  as  to  the  relative 
3k 


importance  of  the  two  factors  could  be  obtained  from 
a  determination  of  the  type  of  the  slip  plane.  The 
experimental  results,  however,  arc  inconclusive. 
The  specimen  did  not  deform  by  slip,  and  no  definite 
slip  bands  were  found.  A  number  of  fine  lines  or 
cracks  were,  however,  observed,  corresponding  with 
the  traces  of  planes  perpendicular  to  the  axis  of 
trigonal  symmetry ;  these  might  he  expected  to  act  as 
slip  planes.  The  twinning  planes  are  identified  as  of 
the  Oil  type,  and  twins  were  observed  on  all  three 
planes  (Oil,  101,  and  110)  of  this  type.  Observation 
of  secondary  twins  and  fine  lines  and  cracks  within 
the  primary  twin  bands  establishes  the  “  mirror  image  ” 
nature  of  the  structure  within  the  bands.  In  general, 
the  cracks  and  fracture  faces  follow  well-defined 
crystallographic  planes.  The  first  cracks  were  found 
to  be  parallel  to  the  traces  of  the  111  plane  of  the 
original  structure  or  of  the  twinned  structures, 
although  some  of  the  larger  cracks  tended  to  follow 
the  direction  of  the  twins  themselves.  Final  fracture 
occurred  by  complete  cleavage  parallel  to  one  of  the 
twinning  planes.  L.  L.  Bircumshaw. 

Behaviour  of  single  crystals  of  zinc  subjected 
to  alternating  torsional  stresses.  H.  J.  Gough 
and  H.  L.  Cox  (Proc.  Roy.  Soc.,  1930,  A,  127,  453 — 
479;  cf.  A.,  1929,  634). — Previous  work  has  shown 
that  the  slip  plane  of  zinc  operative  under  fatigue 
stresses  is  the  basal  plane ;  the  position  of  maximum 
intensity  of  slip  bands  and  its  agreement  with  that  of 
maximum  resolved  shear  stress  completely  identifies 
the  slip  direction.  Tests  have  now  been  made  on  a 
single  crystal  of  zinc  of  suitable  relative  orientation 
of  the  crystallographic  and  straining  axes,  such  that 
all  three  slip  directions  become  operative,  and  the 
above  results  are  completely  confirmed.  The  twin¬ 
ning  planes  are  the  six  planes  of  the  general  type  1012. 
For  reference  purposes,  the  circumference  of  the 
specimen  is  regarded  as  being  divided  into  six  con¬ 
secutive  portions,  in  each  of  which  one  slip  direction 
is  operative,  and  it  is  shown  that :  (a)  twins  on 
complementary  twinning  planes  are  always  present 
iu  the  same  operative  slip  region,  thus  reducing  the 
total  of  six  possible  twinning  planes  to  three  pairs; 
(6)  three  slip  directions  are  involved ;  (c)  one  pair  of 
twinning  planes  only  appears  in  each  operative  slip 
direction;  ( d )  a  change  in  slip  direction  is  accom¬ 
panied  by  a  change  in  the  pair  of  twinning  planes 
operative;  (e)  in  any  operative  slip  region,  the 
twinning  planes  containing  that  slip  direction  do  not 
appear;  (/)  normal  stress  alone  does  not  determine 
the  choice  of  operative  twinning  plane.  The  con¬ 
clusion  is  reached  that  the  occurrence  of  twins,  as 
well  as  of  slip  bands,  is  controlled  by  the  simple 
criterion  of  maximum  resolved  shear  stress  on  the 
slip  plane.  The  significance  of  long,  widely-spaced 
black  “  marks  ”  which  appeared  on  the  surface  of  the 
specimens  is  discussed.  These  may  represent  the 
effects  of  block  shear  movement  on  prismatic  planes 
rendered  necessary  to  preserve  the  continuity  of  the 
specimen.  L.  L.  Bircumshaw. 

Impedance  of  crystal  growth  by  slight  deform¬ 
ation.  A.  E.  van  Arkel  and  J.  J.  A.  Ploos  van 
Amstel  (Z.  Physik,  1930,  62,  43 — 45). — Technically 
pure  aluminium  was  rolled  into  a  thin  sheet  and 
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indented  so  that,  when  it  was  stretched,  tlie  extension 
of  the  sheet,  was  not  uniform.  The  sheet  was  etched 
after  various  periods  of  heating  and  the  recrystall¬ 
isation  followed.  It  has  been  found  that  slight 
deformation  impedes  greatly  the  growth  of  the 
crystal  by  recrystallisation.  W.  It.  Angus. 

Recrystallisation  of  stretched  tin  crystals. 

A.  E.  van  Akkel  and  J.  J.  Ploos  van  Amstel  (Z. 
Physik,  1930,  62,  46 — 48). — Polemical  against 

Polanyi  (cf.  A.,  192S,  9).  The  majority  of  extensible 
crystals  are  not  constricted  in  one  point,  but  the 
stretching  proceeds  equally  over  the  whole  length  of 
the  crystal.  The  ciystal  was  embedded  in  picene, 
the  picene  block  clamped  in  the  stretching  apparatus, 
and  the  crystal  heated  to  21  S°.  It  was  then  etched 
and  photographed.  Nuclei  of  recrystallisation  arc 
formed  principally  in  the  stretched  parts  of  the  crystal 
and  not  at  the  transition  point.  W.  R.  Angus. 

Optically  void  crystalline  liquids  and  the 
different  kinds  of  crystalline  liquids.  D.  Vor- 
iAnder  (Physikal.  Z.,  1930,  31,  428— 435).— The 
viscosity  coefficient  of  the  ethyl  ester  of  p-ethoxy- 
benzylidonc-p-amino-a-methylcinnaniic  acid  has  been 
measured  at  small  temperature  intervals  between  75° 
and  130°.  The  curve  showing  the  variation  of  this 
coefficient  with  temperature  has  discontinuities  at 
75*5°  and  122°,  corresponding  with  the  transition 
cryst.  liquid  II — ->  eryst.  liquid  I  and  cryst.  liquid 
I  — >  amorphous  liquid,  respectively.  The  latent 
heats  of  transformation  were  detected  by  means  of 
heating  and  cooling  curves.  Similar  measurements 
have  been  made  with  the  ethyl  ester  of  anisylidenc- 
p-aminocinnamic  acid,  which  forms  three  crystalline 
liquid  phases.  The  classification  of  crystalline  liquids 
is  discussed.  F.  L.  Usher. 

Recrystallisation  of  lead.  B.  Garre  and  A. 
MilLLER  (Z.  anorg.  Chem.,  1930,  190,  120—122).— 
Rccrystallisation  diagrams  have  been  constructed  for 
pure  lead  and  commercial  lead.  The  effect  of  the 
addition  of  0-5%  of  a  foreign  metal  on  the  size  of  grain 
after  casting  and  after  rolling  followed  by  recrystall¬ 
isation  lias  also  been  examined.  R.  Ccthill. 

Effect  of  temperature  at  which  molten  alumin¬ 
ium  is  heated  prior  to  crystallisation  on  number 
of  crystallites.  G.  Tammann  and  K.  Roth  (Z. 
anorg.  Chem.,  1930,  189,  388—390;  cf.  Scheil,  B., 
1929,  721). — The  higher  is  the  temperature  at  which 
molten  aluminium  is  heated,  the  smaller  is  the  number 
of  crystallites  formed  on  cooling.  R.  Cuthill. 

Structure  of  iron  oxide  prepared  by  autoclave 
treatment.  T.  Katsurai  and  T,  Watanabe  (Sci. 
Papers  Inst.  Phys.  Cliem.  Res.  Tokyo,  1930,  13,  89— 
92).— X-Ray  analyses  of  the  precipitates  obtained  by 
heating,  ferric  chloride  solution  in  an  autoclave  at 
150°  show  that  the  structure  is  identical  with  that  of 
haematite  and  of  ferrric  hydroxide  prepared  by 
precipitation  with  ammonia,  viz.,  rhombohedral, 
a=55°  17',  o=5-42  A.  C.  W.  Gibby. 

Distribution  and  velocity  of  the  corrosion  of 
metals.  U.  R.  Evans  (J.  Franklin  Inst.,  1929, 
208,  45—58). — A  lecture.  R.  W.  Lust. 

Spontaneous  crystallisation  of  polymorphous 
substances  from  the  supercooled  state.  E.  P. 


Volotschneva  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
77 — 93). — The  first  crystals  to  appear  in  spontan¬ 
eously  crystallising  supercooled  fused  resorcinol, 
betol,  triphenylamine,  apiol,  salol,  or  thiosinamiue 
arc  those  of  the  unstable  polymorph  of  these  sub¬ 
stances.  A  new  modification  of  apiole,  m.  p.  18 — 19°, 
and  two  new-  forms  of  l-chloro-3  :  4-din itrobcnzcnc, 
m.  p.  26°  and  36-6 — 36-9°,  arc  described.  The  same 
enantiomorph  of  p-diehlorobenzenc  crystallises  out 
from  supercooled  masses  at  temperatures  both  above 
and  below  its  transition  point.  .R.  Truszkowski. 

Comparison  of  the  ultracentrifuge  method  for 
mol.  wt.  determination  with  the  classical 
methods.  J.  B.  Nichols  (Nature,  1930,  125, 
814—815). — Data  for  sodium  eosinatc  and  erythro- 
sinate  obtained,  by  the  ultracentrifuge  method  aro 
compared  with  those  obtained  by  the  b.-p.  method. 
When  sufficient  sodium  chlox-ide  is  added  to  eliminate 
the  electrical  potential  arising  from  the  partial 
separation  of  ions  in  the  centrifuge  the  values  found 
for  mol.  wt.  (1343  for  the  eosinatc)  show-  that  both 
dyes  in  solution  consist  of  double  molecules  witli  two 
dissociated  sodium  ions.  L.  S.  Theobald. 

Magnetic  susceptibility  of  rubidium.  C.  T. 
Lane  (Physical  Rev.,  1930,  [ii],  35,  977—981 ;  cf. 
Sucksmith,  A.,  1920,  782 ;  McLennan,  A.,  1927, 
1017). — The  magnetic  susceptibility  of  highly-purified 
rubidium  to  determined  by  the  Gouy  method  at 
nine  field  strengths  from  9  to  25  kilogauss,  with  an 
accuracy  of  2—3%,  and  was  found  to  he  uniform  to 
within  2%.  The  mean  value  of  the  mass  suscepti¬ 
bility  was  +0-217xl0-G  at  20°.  Results .  are  dis¬ 
cussed  in  relation  to  Pauli’s  theory,  from  which  the 
theoretical  value  is  +0-32x10-®.  N,  M.  Blioh. 


J3.il/.  J?.,  resistance,  and  capacitance  pheno¬ 
mena  in  photovoltaic  cells  containing  Grignard 
reagents.  H.  E.  Hammond  (Physical  Rev.,  1930, 
[ii],  35,  99S — 1007 ;  cf.  Dufford  and  others,  A.,  1927, 
918;  1929,  378,  1364).— To  determine  whether  the 
known .  voltage  variations  with  illumination  are  due 
to  ionisation  changes  or  to  electrode-film  variations, 
the  E.M.F. ,  resistance,  and  polarisation  capacitance 
were  measured  in  light-sensitive  cells  containing 
ethereal  solutions  of  Grignard  reagents.  Voltage 
alterations  with  illumination  or  X-ray  irradiation  are 
described.  Resistance  variations  with  illumination 
were  found  for  magnesium  ethyl  bromide,  but  not  for 
magnesium  phenyl  bromide  cells  until  a  “  forming 
process  had  been  carried  out.  The  small  reversible 
changes  in  conductivity  were  attributed  to  alterations 
in  solvation  of  the  ions  rather  than  to  changes  111 
ionisation.  Capacitance  changes  seemed  unrelated 


to  other  phenomena.  Film  thicknesses  arc  estinww 
to  he  of  approximately  molecular  dimensions,  greats 
for  benzene  ring  compounds  than  for  short-chain  con  V' 
pounds.  Evidence  indicates  that  voltage  variations  ar 
due  to  phenomena  at  or  very  near  electrode  surfaces. 

N.  M.  Br-Wf  g 

Superconductivity  of  carbides  and  mV1  ®  ‘ 

W.  Meissner  and  H.  Franz  (Naturwiss.,  *  .  ’ 

418 — 419). — The  carbides  of  molybdenum,  a1®1' 
tantalum,  and  probably  titanium,  and  the  mtri  * 
vanadium  and  titanium  are  superconductive. 

A.  B.  D.  Ossie. 
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Theory  of  conductivity.  R.  Peierls  (Ann. 
Pliysik,  1930,  [v],  5,  244—240;  cf.  this  vol.,  281, 
283). — Mathematical.  The  lattice  oscillations  of 
crystals  and  the  limiting  conditions  of  thermal 
equilibrium  of  the  lattice  oscillations  .are  discussed. 

A.  J.  Mek. 

Relativistic  mechanics  in  the  Fermi-Dirac 
statistics  and  the  magnetic  susceptibility  of 
gases  at  high  temperatures.  K.  Bash  (Z.  Pliysik, 
1930,  62,  279 — 288). — Mathematical.  The  formula 
derived  has  the  same  form  as  the  classical  Langevin 
formula,  J.  Farquharson. 

Electrical  differential  method  for  measuring 
the  specific  heat  of  gases  at  constant  volume. 
III.  Velocity  of  cooling  and  temperature  con¬ 
ductivity  of  gases.  M.  Trautz  and  M.  Gursching 
(Ann.  Physik,  1930,  [v],  4,  985—1016;  cf.  A.,  1927, 
817;  1928,  827). — A  method  for  the  manometric 
determination  of  the  rate  of  cooling  of  heated  gases  is 
described  and  was  tested  experimentally.  The  heat 
loss  of  air,  carbon  dioxide,  and  methane  was  measured. 
The  sources  of  error  arc  discussed,  and  it  is  shown 
that  the  loss  of  heat  can  be  determined  quite  definitely, 
and  that  the  values  are  reproducible  to  ±0-5%.  By 
means  of  an  approximate  calculation  it  is  possible  to 
obtain  the  temperature  conductivity  of  the  gas,  but 
with  an  error  of  about  5%.  A.  J.  Mee. 

Fusion  diagrams  of  highly  refractory  oxides. 
II.  H.  von  Wartenbero  and  H.  Werth  (Z.  anorg. 
Chom.,  1930,  190,  178—184;  cf.  A.,  1929,  30).— The 
existence  of  the  compound  3Be0,2Zr02,  m.  p.  2550°, 
has  been  demonstrated  by  means  of  a  fusion  diagram. 
The  m.  p.  of  the  mctazirconates  of  magnesium  and 
barium  are  2130°  and  about  2700°,  respectively, 
whilst  that  of  the  strontium  salt  lies  above  2700°. 
Them.  p.  of  chromic  oxide  in  an  oxidising  atmosphere 
is  above  2200°,  and  the  vapour  pressure  exceeds 
1  atm.  even  below  the  m.  p.  Alumina  and  chromic 
oxide  form  no  compounds,  and  no  evidence  of  the 
existence  of  the  compound  2MgO,3ZrO.>  (Ruff  and 
Ebert,  B.,  1929,  474)  was  obtained.  R.'Cuthill. 

Polymethylbenzenes.  III.  Vapour  pressures 
of  the  tetramethylbenzenes  and  penta-  and 
hexa-methylbenzene.  F.  II.  MacDougall  [with 
E- 1.  Smith]  (J.  Amor.  Chom.  Soc.,  1930,  52,  1998— 
2001). — The  vapour-pressure  curves  for  durene,  iso- 
Jurenc,  prehnitene,  and  penta-  and  hexa-methyl¬ 
benzene  are  given ;  those  for  dureno  and  fsodurene 
we  almost  identical.  The  latent  heats  of  vaporisation 
We  calculated  to  be  10,880,  10,470,  10,760,  11,650, 
aucl  12,870,  respectively,  for  the  above  scries. 

H.  Burton. 

i  Temperature  variation  of  the  entropy  of  a 
^stal  and  its  glass.  G.  Tammann  (Ann.  Physik, 
1030,  [v],  5, 107 — 112). — It  is  deduced  from  the  results 
°f  Gibson  and  Giauquo  (A.,  1923,  ii,  124)  on  the 
'Pecific  heats  of  crystalline  and  amorphous  glycerol 
wat  at  —35°  the  difference  of  entropy  between  the 
wystal  and  its  glass  becomes  zero,  at  —43°  the  differ- 
®cc  of  energy'  between  the  two  states  is  zero,  and  at 
;01°  the  difference  between  the  thermodynamic 
jdential  of  the  two  states  passes  through  zero. 
.  l°w  this  temperature  glycerol  crystals  would  change 
lBto  the  glass.  These  results  and  those  of  other 


investigators  on  the  specific  heats  of  ethyl  alcohol, 
propyl  alcohol,  bctol,  and  benzophenonc  lead  to  the 
conclusion  that  at  0°  Abs.  the  difference  of  entropy 
between  a  crystal  and  its  glass  is  not  necessarily  zero, 
even  when  there  is  no  appreciable  difference  between 
the  specific  heat  of  the  crystal  and  its  glass  at  tem¬ 
peratures  near  0°  Abs.  Ii.  A.  Jahn. 

Inaccessibility  of  the  absolute  zero.  N.  de 
Kolosovski  (Phil.  Mag.,  1930,  [vii],  9,  20S— 210).— 
It  is  pointed  out  that  the  principle  of  the  inaccessi¬ 
bility'  of  the  absolute  zero  generally  attributed  to 
Ncrnst  (1912)  was  originally  formulated  by  Clausius 
(Pogg.  Ann.,  1862,  116,  73).  A.  E.  MiTCnELL. 

Vapour  pressure  and  heats  of  fusion  and 
vaporisation  of  formic  acid.  A.  S.  Cooltdge  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1874—1887  ;  cf.  A.,  1928, 
1084). — The  vapour  pressure  of  pure  solid  and  liquid 
formic  acid  has  been  determined  at  temperatures 
between  —5°  and  110°  within  0-1%.  That  of  the 
solid  is  given  by  log  P(mm.)=12-486— 3160/T.  Ap¬ 
parent  mol.  wts.  are  recorded. 

Latent  heats  of  fusion,  Lr,  and  vaporisation,  Ln 
were  determined  chiefly  by  electrical  heating,  except 
for  L„  at  higher  temperatures,  where  a  condensation 
method  was  used  to  avoid  errors  due  to  decomposition. 
Lr  is  430  and  483  joules  per  g.,  respectively,  at  0°  and 
100-5°.  Lv  calculated  from  the  vapour-density  and 
vapour-pressure  data  by  the  Clapeyron  equation  has 
the  values  432,  434,  and  477,  respectively,  at  0°, 
8-25°  (triple  point),  and  100-5°.  These  thermal 
properties  arc  explained  byr  a  change  of  the  dis¬ 
sociation  equilibrium  in  the  vapour.  Lf  has  the 
values  268  and  276  (observed),  and  277  and  282 
(calculated),  at  0°  and  8-25°,  respectively. 

J.  G.  A.  Griffiths. 

Measurement  of  the  presure  coefficients  of 
helium  to  determine  the  absolute  zero.  II. 
van  der  Horst  (Physica,  1929,  9,  331 — 336;  Chem. 
Zentr.,  1930,  i,  181 — 182). — New  measurements  give 
a..i  =0-00366145,  0°  C,=273-12°  Abs. 

A.  A.  Eldridge. 

Equation  of  state  for  solids  at  high  temper¬ 
atures,  and  the  (juantity  y=(dp/dt)vXvjIt.  J.  J. 
van  Laar  (Z.  Physik,  1930,  62,  77 — S9). — Mention 
is  made  of  the  previous  proof  (A.,  1926,  570)  that 
at  relatively  high  temperatures  the  equation  of  state 
for  solids  has  the  same  general  form  as  that  for 
liquids,  viz.,  p+«/u2 — X/v(v—b)~liTj(v—b)  and  that 
this  represents  the  compressibility  and  its  dependence 
on  temperature  and  pressure,  for  example,  of  copper, 
with  great  accuracy.  It  is  emphasised  that  the  com¬ 
mon  form  of  the  equation  (as  given  by  Gruneisen, 
“  Handbuch  der  Physik,”  Vol.  X.)  is  incorrect  and 
leads  to  absurd  conclusions.  It  is  shown  that  an 
equation  of  state  cannot  be  derived  from  purely 
thermodynamic  relations,  and  the  basis  of  Gruneisen ’s 
error  is  pointed  out.  The  above  equation  gives 
y=vl(v—b),  whereas  that  of  Gruneisen  would  give 
y=(3«— T)/2,  where  n  is  the  index  of  the  repulsive 
force,  and  since  y  varies  from  2-5 — 3  (Sb,  Bi,  Te)  to 
8 — 9  (Os,  lr,  Pt,  Au,  Pb),  this  would  lead  to  a  very 
improbable  variation  in  the  value  of  n  from  2  to  6. 
The  variation  of  y  is  explained  by  variation  in  the 
freedom  of  motion  of  the  atoms,  as  is  also  shown  by 
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the  difference  in  the  compressibility.  A  table  of  the 
values  of  y  for  about  50  metals  is  given  and  the 
results  are  arranged  according  to  the  periodic  table. 
Maxima  in  the  values  of  y  are  shown  to  occur  at  the 
8th  group  and  at  the  b  sub-group  of  the  4th  group. 
The  value  of  Magnus  and  Holzmann  (this  vol.,  24) 
for  the  coefficient  of  expansion  of  beryllium  is  shown 
to  lead  to  the  value  0-52  for  y  instead  of  the  value  4 
to  be  expected  from  its  position  in  the  periodic  table. 
This  discrepancy  may  be  due  to  the  coefficient  of 
expansion  being  measured  only  in  one  crystallographic 
direction,  the  mean  value  being  quite  different,  as  is 
the  case  with  tellurium.  H.  A.  Jaiin. 

New  equation  of  state  for  fluids.  V.  Values 
of  the  constants  for  14  gases  in  Amagat  and 
Berlin  units.  J.  A.  Beattie  and  0.  0.  Bridgeman 
(Z.  Physik,  1930,  62,  95 — 101). — The  values  in  three 
different  sets  of  units  of  the  constants  in  the  Beattie- 
Bridgeman  equation  of  state  (A.,  1927,  819)  are 
tabulated  for  the  fourteen  gases  already  considered 
(A.,  1929,  252,  498)  and  the  percentage  deviation 
between  the  calculated  and  observed  pressures  is 
given.  It  is  concluded  that  the  equation  represents 
the  compressibility  of  these  gases  with  approximately 
the  same  accuracy  as  the  experimental  data  them¬ 
selves.  References  are  given  to  investigations  on  the 
use  of  the  equation  in  the  calculation  of  the  thermo¬ 
dynamic  properties  of  gases.  H.  A.  Jaiin. 

Measurement  of  relative  specific  heats  of  gases 
at  high  temperatures.  P.  M.  S.  Blackett  and 
E.  K.  Rideal  (Nature,  1930,  125,  816— 817).— A 
method  for  measuring  the  relative  specific  heats  of 
gases  over  a  range  of  20°  at  a  temperature  of  1300° 
by  means  of  an  electrically-heated  platinum  tube  is 
described.  L.  S.  Theobald. 

Oscillation  phenomena.  IV.  M.  p.  and  solu¬ 
bility  at  25°  in  water  and  in  benzene  of  a  series 
of  n-monoalkylmalonic  acids.  P.  E.  Verkade 
and  J.  Coops,  jun.  (Rec.  trav.  chim.,  1930,  49,  568 — 
577). — It  is  proposed  to  represent  the  position  of  a 
member  of  a  homologous  series  of  the  general  formula 
Ry[CH,VR2  by  the  term  number  n,  where  Rx  and 
R2  are  the  terminal  groups  (in  compounds  of  the  con¬ 
stitution  CII3  .  .  .  ly  the  hydrogen  atom  is  con¬ 
sidered  as  one  of  the  terminal  groups).  A  distinction 
is  made  between  two  kinds  of  oscillation  of  physical 
properties  in  a  homologous  series,  viz.,  complete 
oscillation,  where  an  increase  and  a  decrease  in  the 
constant  in  question  take  place  alternately  with  a 
regular  increase  in  the  term  number,  and  incomplete 
oscillation,  where  only  larger  and  smaller  increases 
in  the  constant  alternate  with  each  other.  Further¬ 
more,  if  the  decrease  or  increase  of  the  constant  occurs 
when  passing  from  an  even  term  to  the  next  odd 
term,  the  oscillation  is  called  even ;  if  it  occurs  when 
passing  from  an  odd  term  to  the  next  even  term  the 
oscillation  is  odd.  The  m.  p.  of  the  monoalkyl- 
malonic  acids  of  the  series  C„Ho„  M-CH(C02H)2  up  to 
the  term  n— 14  show  a  very  clear  minimum  at  the 
fifth  term,  amylmalonic  acid,  and  the  oscillation  is 
complete  and  even.  The  m.  p.  found  are  as  follows, 
the  number  in  parentheses  denoting  the  term  number  : 
(1)  about  127°,  (2)  114—115°,  (3)  96—97-5°,  (4) 
103-5—105°,  (5)  SI -5— 83°,  (6)  106—107-5°,  (7)  96-5— 


98°,  (8)  113-5—115°,  (9)  104-5—105-5°,  (10)  118-5— 
120°,  (11)  109—110-5°,  (12)  120—121-5°,  (13)  111-5 — 
112-5°,  (14)  121-5 — 123-5°.  These  values  do  not  agree 
with  the  view  that  in  most  homologous  series  the 
m.  p.  converges  to  a  common  limit  of  about  117°  as 
the  carbon  chain  increases  (cf.  Timmermans,  Bull. 
Soc.  chim.  Belg.,  1919,  28,  392).  The  solubility  of 
the  above  acids  in  benzene  shows  a  pronounced  com¬ 
plete  and  odd  oscillation.  The  solubility  in  water, 
measurements  of  which  have  also  been  made,  is  very 
great  in  the  case  of  the  acids  with  term  numbers  2 — 5, 
and  the  oscillation  is  again  complete  and  odd.  With 
hexylmalonic  acid  there  is  a  sudden  decrease  in  the 
solubility,  which  gradually  decreases  still  further  with 
increase  of  the  term  number  without  any  oscillation 
being  perceptible.  0.  J.  Walker. 

Accurate  determination  of  Cp/et.  by  a  modi¬ 
fication  of  the  method  of  Riichardt  and  Rinkel. 
P.  H.  Brodersen  (Z.  Physik,  1930,  62,  180—187).— 
The  oscillations  of  the  steel  ball  in  the  apparatus  of 
Riichardt  (A.,  1929,  497 ;  see  also  Rinkel,  this  vol,, 
143)  are  photographed  using  a  rotating  mirror  and 
the  time  of  oscillation  is  obtained  with  an  accuracy  of 
0-1%.  By  considering  the  actual  process  to  be  com¬ 
posed  of  an  adiabatic  and  an  isothermal  process 
occurring  together,  the  corrected  value  of  c;,/c,.  for  a 
completely  adiabatic  process  is  deduced  and  the 
values  l-400±0-003  for  unpurified  air  and  l-292± 
0-004  for  technical  carbon  dioxide  are  obtained. 

H.  A.  Jahn. 

Compressibility  and  pressure  coefficient  of 
resistance  of  several  elements  and  single  crystals. 
P.  W.  Bridgman  (Proc.  Amer.  Acad.  Arts  Sci.,  1929, 
64,  51 — 73). — The  pressure  coefficient  of  electrical 
resistance  wa,s  determined  for  indium,  manganese, 
chromium,  titanium,  boron,  and  arsenic,  and  the  com¬ 
pressibility  for  potassium,  ammonium,  and  chrome 
alums,  sodium  chlorate,  bromate,  and  nitrate,  sodium 
potassium  tartrate,  tartaric  acid,  ammonium  tartrate, 
diphenylamine,  ethylammonium  chlorostannate,  and 
bakelite.  Chemical  Abstracts. 

Compressibility  of  a  gas  and  the  correction 
for  “  supercompressibility."  H.  S.  Bean  (Bur. 
Stand.  J.  Res.,  1930,  4,  645— 661).— The  deviation 
from  Boyle’s  law  for  “  natural  ”  gas  may  be  as  much 
as  7  or  8%  for  a  pressure  range  of  1—40  atm.  To 
determine  this  deviation  a  sample  of  gas  is  collected 
at  high  pressure  in  a  steel  cylinder  of  known  capacity- 
Successive  small  portions  of  this  sample  are  with¬ 
drawn  into  a  burette,  where  their  volumes  at  atmo¬ 
spheric  pressure  are  determined.  This  is  continued 
until  the  whole  sample  has  been  reduced  to  atmo¬ 
spheric  pressure.  The  sum  of  all  these  volumes  at 
atmospheric  pressure  is  then  compared  with  the 
volume  to  which  the  initial  sample  of  gas  wouW 
have  expanded  if  it  had  followed  Boyle’s  law. 

W.  E.  Downey. 

Resistance  to  flow  [of  gas]  in  different  parts . 
of  apparatus  in  the  production  of  high  vacu  ■ 
W.  Klose  (Physikal.  Z„  1930,  31,  503-508)-- 1 
streaming  of  gases  through  tubes  of  different  typ • 
was  investigated.  For  tubes  of  large  diameters  be 
into  different  shapes,  T-tubes,  and  taps  with  wt^ 
bores,  the  same  resistance  to  motion  was  found  * 
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for  a  straight  tube.  For  taps  with  small  bores  and 
cooling  tubes,  the  resistance  is  increased  by  15 — 30%. 
In  general,  for  low  pressures  the  shape  of  the  tube  is 
without  appreciable  effect  on  the  velocity  of  streaming 
if  the  tube  is  sufficiently  wide.  A.  J.  Mee. 

Viscosity  formula  for  binary  mixtures,  the 
association  degrees  of  constituents  being  taken 
into  consideration.  VI.  I.  Ishikawa  (Bull.Chem. 
Soc.  Japan,  1930,  5,  117. — 121). — A  discussion  of 
Macleod’s  (cf.  A.,  1925,  ii,  498)  and  other  formula! 
which  have  been  put  forward  to  express  the  con¬ 
nexion  between  mol.  wt.  and  viscosity  of  pure  liquids. 
These  equations  are  not  in  complete  agreement  with 
published  data.  J.  0.  Cutter. 

Dielectric  constants  of  binary  mixtures.  X. 
Electric  moments  of  simple  derivatives  of 
ci/clohexane  and  of  dioxan.  XI.  Dioxan  as  a 
solvent  for  electric  moment  studies.  J.  W. 
Williams  (J.  Amer.  Chem.  Soc.,  1930,  52,  1831— 
1837,  1838 — 1841). — X.  Density  and  dielectric  con¬ 
stant  data  at  25°  have  been  determined  for  binary 
mixtures  (benzene  as  solvent)  by  an  improved  method. 
The  following  electric  moments  (xl0~18  e.s.u.)  are 
recorded :  cyclohexane,  0 ;  methylcycZohexane  0 ; 
ehloro-  and  bromo-cycfohexane,  2-3 ;  cyclohexanone, 
2-8;  cycZohexanol,  1-9;  1  :  4-dioxan,  0-4 ;  2-,  3-,  and 
4-methylcycfohexanol,  1-95,  1-9,  and  1-9,  respectively; 
cycfohexanecarboxylic  acid,  0-9.  Electric  moment 
data  for  mono-substitution  products  of  cyclohexane, 
methane,  and  benzene  are  compared. 

XI.  1  : 4-Dioxan  has  a  negligible  electric  moment, 
and  may  be  used,  in  certain  cases,  for  measurements 
by  the  method  of  binary  mixtures.  Values  recorded 
are:  chlorobenzene,  1-5 ;  water,  1-9;  chlorocyc/o- 
taxane,  2-3 ;  ethyl  phthalate,  2-8  (or  2-7,  with 
benzene  as  solvent).  J.  G.  A.  Griffiths. 

Application  of  the  differential  ebullioscope  to 
the  investigation  of  azeotropic  mixtures  of  ethyl 
alcohol  and  water.  W.  Swientoslawski  and 
!•  Zlotowski  (Rocz.  Chem.,  1930,  10,  288—303).— 
The  variation  of  the  b.  p.  with  the  composition  of 
alcohol-water  mixtures  has  been  studied  for  mixtures 
rentaining  0 — 7  %  of  water,  at  pressures  varying  from 
'60  to  ig00  mm.,  using  an  ordinary  and  a  differential 
reullioscope.  A  table  is  given  containing  differences 
retween  the  b.  p.  of  absolute  alcohol  and  of  aqueous 
alcohol  at  various  pressures,  from  which  the  com- 
Position  of  a  given  mixture  may  be  derived  by  a 
determination  of  its  b.  p.  R.  Truszkowski. 

factional  condensation  of  binary  mixtures. 
Kjrsckbaum  (Chem.  Fabr.,  1930,  181—183,  189— 
j"!)-— The  action  of  a  dephlegmator  attached  to  a 
•Wctionating  column  in  the  separation  of  a  mixture 
f'ch  as  ethyl  alcohol  and  water  is  considered.  If  A 
5  the  alcohol  content  of  the  vapour,  a  that  of  the 
-  ^densate,  v  the  ratio  by  weight  of  the  alcohol  in 
vapour  to  that  in  the  condensate,  then  log  (w+l)  = 
\,iAj(A~a),  the  limiting  values  of  the  integral  being 
r  vapour  concentrations  entering  and  leaving  the 
/|Jhlegmator.  The  value  (A— a)  can  be  obtained 
“°m  the  evaporation  and  condensation  curves.  It 
^clear  that  for  a  given  composition  of  the  entering 
Pour  the  degree  of  enrichment  depends  only  on  the 


amount  of  rellux  v.  A  graphical  method  of  integra¬ 
tion  is  worked  out  which  enables  the  degree  of  enrich¬ 
ment  to  be  calculated,  and  curves  arc  shown  which 
give  the  relation  between  A  „  and  Ae  for  different 
values  of  v.  With  increase  of  reflux  the  number  of 
trays  in  the  column  needed  is  reduced,  but  the  heat 
consumption  rises.  Experiments  both  in  the  labora¬ 
tory  and  on  the  large  scale  gave  results  in  good  agree¬ 
ment  with  these  calculations,  although  some  variation 
occurs  according  to  the  direction  of  vapour  flow 
through  the  dephlegmator.  G.  Irwin. 

B.  p.  of  constant-boiling  hydrochloric  acid. 
W.  D.  Bonner  and  R.  E.  Wallace  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1747 — 1750). — The  b.  p.  of  aqueous 
hydrochloric  acid  solutions  of  constant  b.  p.  used 

reviously  (this  vol.,  405)  arc  determined  at  pressures 

etween  50  and  1220±0-1  mm.  with  an  accuracy 
increasing  from  ±0-02°  to  0-004°  as  the  pressure  is 
raised  to  700  mm.  Corresponding  compositions  and 
densities  at  25°  are  recorded.  J.  G.  A.  Griffiths. 

Vapour  pressures  of  molten  mixtures  of  lead 
chloride  and  lead  bromide  at  high  temperatures. 
K.  Jellinek  and  A.  Golubovski  (Z.  physical.  Chem., 
1930,  147,  461—469). — The  vapour  pressures  of  lead 
chloride  and  lead  bromide  in  molten  mixtures  of  the 
two  in  the  molecular  proportions  3:1,  1:1,  and  1  :  3 
have  been  determined  at  660°,  700°,  740°,  and  780° 
and  found  to  obey  Raoult’s  law  at  all  concentrations. 
The  molecular  heats  of  evaporation  of  both  salts, 
either  alone  or  mixed,  are  calculated  to  be  28,400 
g.-cal.  over  the  whole  temperature  range  (cf.  Warten- 
berg  and  Bosse,  A.,  1922,  ii,  739).  R.  Cuthill. 

X-Ray  investigation  of  the  copper-antimony 
system  of  alloys.  E.  V.  Howells  and  W.  Morris- 
Jones  (Phil.  Mag.,  1930,  [viij,  9,  993—1014;  cf.  A., 
1928,  6;  Westgren,  Hagg,  and  Eriksson,  A.,  1929, 
1139). — The  crystal  structure  of  the  copper-antimony 
alloys  is  discussed  in  relation  to  the  equilibrium 
diagram.  The  a-phasc  alloys  are  of  face-centred 
cubic  structure;  the  lattice  constant  varies  from 
3-61  to  3-67  A.  at  the  limit  of  7%  Sb.  The  y  phase, 
representing  a  series  of  solid  solution  from  70%  Cu 
to  Cu3Sb  (61%  copper),  has  a  close-packed  hexagonal 
structure,  the  unit  cell  of  which  is  characterised  by 
a0=2-72S — 2-766  A.  and  a  constant  axial  ratio  of 
1-572.  The  Cu2Sb  phase  is  of  tetragonal  crystal 
structure,  the  unit  cell  containing  two  Cu2Sh  mole¬ 
cules,  with  a0=4-026  A.  and  axial  ratio  1-524.  No 
trace  of  a  solid  solution  corresponding  with  the  s 
phase  has  been  found.  For  the  unit  cell  of  the 
rhombohedral  lattice  of  antimony  o0= 6-235  A. 

N.  M.  Bligh. 

A'-Ray  investigation  of  the  systems  Fe203- 
Cr203  and  Fe203-Mn303.  P.  E.  Wretblad”  (Z. 
anorg.  Chem.,  “1930,  189,  329 — 336). — By  X-ray 
examination  it  has  been  shown  that  ferric  oxide  and 
chromic  oxide  form  a  continuous  series  of  mixed 
crystals,  whereas  in  the  system  ferric  oxide-manganic 
oxide  there  is  a  miscibility  gap.  R.  Cuthill. 

Solubility  of  gold  in  mercury.  II.  A.  A. 
SuNiERandC.  M.  White  (J.  Amer.  Chem.  Soc.,  1930, 
52,  1S42 — 1850). — The  solubility  of  gold  in  mercury 
has  been  determined  at  temperatures  between  7° 
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and  80°  by  a  new  shaking  and  sampling  apparatus. 
Below  S0°,  the  solubilities  are  higher  than  those 
calculated  from  the  equation  previously  recorded 
(A.,  1020,  874),  but  are  lower  than  those  of  Britton 
and  McBain  (A.,  1026,  474).  At  20°,  the  saturated 
solution  contains  0-130(3  at.-%  Au.  The  origin  of  the 
break  in  the  curve  is  discussed. 

J.  G.  A.  Griffiths. 

Solubility  of  calcium  sulphate  in  aqueous 
solutions  of  alcohols.  T.  Yamamoto  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1030, 13,  190—206).— 
The  solubility  of  calcium  sulphate  dihydratc  in 
aqueous  solutions  of  methyl,  ethyl,  and  n  -propyl 
alcohols  lias  been  measured  at  25°,  at  alcohol  concen¬ 
trations  ranging  from  zero  to  20,  24,  and  46%, 
respectively.  The  logarithm  of  the  solubility  is  an 
approximate  linear  function  of  the  alcohol  concen¬ 
tration,  but  in  each  case  there  is  a  break  in  the  curve. 
Empirical  formulas  .applicable  to  the  two  portions  of 
each  curve  have  been  derived.  The  discontinuity  is 
ascribed  to  a  change  of  hydration  of  the  solvent- 
alcohol,  and  not  to  a  change  in  the  solid  phase. 

H.  E.  Gillbk. 

Solubility  curves  of  sulphur  in  polychlorides 
of  benzene  and  their  mixtures  With  benzine  of 
b.  p.  200—235°.  I.  S.  Teletov  and  N.  D.  Pelich 
(Ukraine  Chem.  J.,  1929,  4,  457—461). — The  solu¬ 
bility  of  sulphur  in  benzine  (b.  p.  200 — 235°)  increases 
steadily  with  rise  of  temperature  from  0-25%  at  20° 
to  15%  at  160°.  The  solubility  of  sulphur  in  benzine 
containing  25%  of  a  technical  mixture  of  o-  and 
p-diehlorobenzene  is  increased  by  60%,  with  50%  of 
dichlorobenzenes  by  130 — 140%,  and  with  75%  by 
300%.  The  solubiiity  of  sulphur  in  dichlorobcnzcne 
alone  rises  from  15%  at  80°  to  50%  at  105°,  above 
which  temperature  complete  miscibility  in  all  propor¬ 
tions  exists.  In  benzine-dichlorobenzeno  mixtures 
the  solutions  separate  into  two  layers  at  105°,  the 
lowor  layer  consisting  of  a  saturated  solution  of 
sulphur  in  dichlorobcnzcne ;  above  105°  the  two  layers 
arc  completely  miscible.  R.  Truszkowski. 

Simultaneous  solubility  of  two  substances  in 
one  solution.  V.  A.  Goltzsciimidt  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  171 — 175). — It  is  shown 
on  theoretical  grounds  that  the  solubility  of  one 
soluto  should  not,  in  ideal  solutions,  be  affected  by 
the  presence  of  another.  Where  this  is  not  the  case, 
in  the  absence  of  chemical  interaction  between  the 
two  solutes,  the  solutions  do  not  conform  to  the  laws 
of  ideal  solutions.  R.  Truszkowski. 

Solubility,  the  transport  coefficient,  and  velo¬ 
city  of  dissolution.  E.  N.  Gafon  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  121 — 127).— A  discussion  of  the 
work  of  various  authors,  from  which  it  appears  that 
the  value  of  the  transport  coefficient  of  a  solute  is 
directly  proportional  to  its  concentration. 

R.  Truszkowski. 

Oscillation  phenomena.  V.  Solubility  of  a 
number  of  dicarboxylic  acids  of  the  oxalic 
acid  series  in  various  solvents.  P.  E.  Verkade 
and  J.  Coops  (Rec.  trav.  chim.,  1930,  49,  578 — 5S1 ; 
cf.  this  vol.,  84S). — The  solubilities  of  the  following 
odd  members  of  the  series  have  been  determined  ; 
viz.,  malonic,  glutaric,  pinielic,  azclaic,  and  nonane- 


dicarboxvlic  acids.  The  solubilities  of  the  even 
members  arc  extremely  small.  The  following  rules 
are  put  forward  :  (1)  the  solubility  in  various  media 
of  a  scries  of  homologues  always  shows  the  same 
type  of  oscillation,  i.e..,  either  always  even  or  always 
odd,  and  (2)  the  m.  p.  and  the  solubility  exhibit 
opposite  types  of  oscillation.  O.  J.  Walker. 

Relation  between  the  surface  energy  of  hetero- 
polar  substances  and  their  solubility.  E.  N. 
Gapon  (J.  Russ.  Phys.  Chcin.  Soc.,  1930,  62,  129 — 
131).  — -  The  following  expressions  arc  derived: 

op=%,  LT—lcz{Mv)m,  and  L=k$, 
where  a  represents  the  specific  surface  energy  of  a 
hetcropolar  substance  (alkali  metal  halides),  M  the 
mol.  wt.,  v  the  mol.  volume,  T  the  m.  p.,  kv  h\,  k3< 
and  kA  are  constants,  the  value  of  which  depends 
exclusively  on  the  nature  of  the  cation,  (i  the  coefficient 
.of  compressibility,  and  L  the  molar  concentration  of 
a  saturated  solution  at  18°.  R.  Truszkowski. 

Adsorption  of  gas  mixtures  by  glass.  0. 
Drucker  and  J.  Marxen  (Z.  physikal.  Chem,,  1930, 
147,  371 — 389). — The  velocity  and  extent  of  the 
adsorption  of  hydrogen  and  carbon  dioxide  by  dry 
and  moist  glass  surfaces  have  been  determined  at  25° 
by  a  method  which  is  described.  Both  gases  are 
taken  up  much  more  readily  by  a  moist  than  by  a  dry 
glass  surface,  but  equilibrium  is  attained  much  more 
slowly  at  a  moist  surface  than  at  a  dry  one.  The 
adsorption  of  carbon  dioxide  by  moist  glass  does  not 
fallow  the  usual  exponential  law,  but  increases  very 
markedly  with  increasing  pressure.  The  greatest 
thickness  of  the  adsorption  layer  of  hydrogen  observed 
on  moist  glass  was  approximately  1  x  10"8  cm.,  whilst 
that  of  carbon  dioxide  was  more  than  26  X 10-8  for  a 
pressure  of  approximately  1  atm.  In  mixtures  of 
hydrogen  and  carbon  dioxide,  therefore,  the  relative 
partial  pressure  of  hydrogen  has  to  be  very  large  before 
an  appreciable  amount  of  the  gas  can  be  adsorbed. 
The  curve  showing  the  relation  between  adsorption 
and  partial  pressure  for  the  mixture  follows  the 
course  of  the  gas  friction  curve  and  affords  a  further 
confirmation  of  the  relationship  between  gaseous 
friction  and  adsorption  (cf.  A.,  1929,  1376). 

M.  S.  Burr. 

Adsorption  of  iodine  by  barium  sulphate. 

L.  de  Brouckere  (Bull.  Soc.  chim.  Bclg.,  1930,  39, 
174— 178).— The  fact  that  reproducible  results  are 
obtained  in  the  adsorption  of  iodides  by  barium 
sulphate  only  in  t  he  dark  and  in  the  absence  of  oxygen 
Ls  attributed  to  the  reactions  41'-|-02-|-4HT 
2I„+ 2HaO,  I2-fT  I3'  which  occur  in  air  mid  in 
diffuse  light.  The  anomalies  arise  from  the  selceti'C 
adsorption  of  the  tri-iodide  ions.  To  confirm  w®  j 
view  a  study  has  been  made  of  the  adsorption 
iodine  in  potassium  iodide  solutions  by  barium 
sulphate.  After  equilibrium  had  been  attained  m 
the  dark  and  in  the  absence  of  air,  the  adsorb^ 
complex  ions  were  reduced  to  iodine  ions  by  JJevai  ^ 
alloy  in  alkaline  solution,  and  the  free  iodine'' 
determined  nephclomctrically.  In  the  presence  o 
iodine  the  ratio  of  adsorbed  iodine  to  potassium 
approximately'  3:1.  The  fact  that  the  adsorption’^  j 
therms  for  solutions  containing  iodine  and  iodide 
asymptotically  to  the  same  value  suggests  tha  I 
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I3'  complex  is  of  the  chain  type  and  that  in  adsorption 
it  rests  on  the  surface  with  its  axis  perpendicular  to 
the  surface.  F.  G.  Tryiiorn. 

Influence  of  various  chemical  and  physical 
factors  on  the  activity  of  charcoal.  II.  E.  V. 
Alexeevski  and  A.  P.  Musakin  (J.  Ituss.  Pliys. 
Chem.  Soe.,  1930,  62,  205—219;  cf.  A.,  1929,  058).— 
The  effect  on  the  adsorptive  power  of  various  wood 
charcoals  of  treating  with  water,  carbonic,  hydro¬ 
chloric,  hydrobromic,  hydrofluoric,  hydriodic,  sul¬ 
phuric,  nitric,  boric,  acetic,  phosphoric,  chromic, 
sulphurous,  arsenic,  arsenious,  and  perchloric  acids, 
also  with  chlorine,  bromine,  and  iodine  solutions  and 
hydrogen  sulphide  has  been  studied.  Enhanced 
adsorption  of  methylene-blue  and  Congo-red  was 
obtained  after  treatment  with  perchloric  acid,  other 
substances  having  no  noticeable  eSect.  The  degree 
of  adsorption  of  isoamyl  alcohol  was  not  affected  by 
any  of  the  above  substances.  Enhanced  adsorption 
of  phenol  from  aqueous  solutions  was  observed  after 
treatment  with  perchloric,  chromic,  and  nitric  acids, 
and  with  bromine  water.  The  most  active  charcoals 
for  adsorption  of  acetylene  from  air  were  obtained  by 
the  use  of  nitric  acid,  perchloric  acid,  and  bromine 
water,  whilst  the  best  adsorbents  of  benzene  vapour 
were  obtained  by  the  action  of  nitric,  perchloric, 
hydrofluoric,  and  chromic  acids.  In  general,  it 
appears  that  the  adsorptive  properties  of  wood  char¬ 
coal  are  enhanced  by  the  action  of  volatile  oxidising 
substances.  It.  Truszkowski. 

Influence  of  the  temperature  of  ignition  of 
alumina  on  its  adsorptive  power  with  respect 
to  the  products  of  the  reaction  of  dehydration  of 
alcohols.  E.  V.  Alexeevski  (J.  Russ.  Pliys.  Chem. 
Soc.,  1930,  62,  221 — 226). — The  optimum  tem¬ 
perature  of  ignition  of  alumina  gel  for  adsorption  of 
ethyl  and  isoamyl  alcohol  vapour  is  400 — 420°;  for 
adsorption  of  ethylene,  cthylcnic  hydrocarbons,  and 
the  Ipatiev  mixture  of  amylencs,  the  optimum 
ignition  temperature  is  600—620°.  It  is  probable 
that  the  catalytic  action  of  alumina  on  the  dehydra- 
tiou  of  alcohols  is  due  to  adsorptive  factors, 

R.  Truszkowski. 

Adsorption  from  solutions  containing  two 
solutes.  J.  A.  V.  Butler  and  C.  Ockrent  (Nature, 
1930,  125,  853 — 854). — Determinations  of  the  lower¬ 
ing  of  •/)  at  polarised  mercury  surfaces  produced  by 
solutions  containing  two  surface-active  substances 
have  shown  cases  in  which  the  lowering  due  to  the 
mixture  is  the  same  as  that  produced  by  the  more 
active  substance  when  present  alone  ;  a  mixture  of 
9'0odf-sodium  o-toluatc  and  cinnamato  is  a  case  in 
point.  With  neutral  substances  the  curves  for  the 
mdividual  substances  frequently  intersect.  This  type 
°f  behaviour  is  shown  by  the  systems  caffeine-phenol, 
phenol-lactose,  caffeine-lactose,  and  salicin-sucrosc, 
measured  in  0-5A/-sodimn  sulphate  solution.  A 
i  Sathematical  relationship  is  deduced. 

L.  S.  Theobald. 

.Condensation  and  adsorption.  N.  Semenov 
|  physikal.  Chem.,  1930,  B,  7,  471—479).— 
uieoretical.  An  equation  similar  to  that  deduced 
v  Frenkel  (A.,  1925,  ii,  194)  on  kinetic  grounds  and 
Sapported  by  the  experimental  work  of  Estermann 


is  put  forward  from  static  considerations.  The 
critical  condensation  temperature  is  explained  on  the 
theory  that  the  adsorbed  unimolecular  layer  is 
analogous  to  a  two-dimensional  gas  to  which  van  dcr 
Waals’  equation  may  be  applied.  At  high  pressures 
the  layer  may  be  regarded  as  a  two-dimensional  liquid 
and  a  saturated  vapour  phase.  The  theory  shows 
the  existence  of  an  inversion  temperature  (2',)  below 
which  the  critical  condensation  pressure  exceeds  and 
above  which  it  is  less  than  the  pressure  of  the  satur¬ 
ated  vapour  (pg).  In  the  region  and  at  pres¬ 

sures  below  tixe  critical  the  amount  of  adsorbed  gas 
increases  with  pressure  and  forms  a  two-dimensional 
gas  phase  on  the  surface.  When  the  critical  pressure 
is  reached,  a  liquid  phase  is  formed  which  quickly 
covers  the  whole  surface  and  is  associated  with  a 
decrease  of  the  outer  gas  pressure  to  p9.  In  the 
region  T>Ti  and  at  pressures  below  the  critical  the 
same  behaviour  is  found,  but  in  this  case  the  uni¬ 
molecular  liquid  phase  formed  when  the  pressure 
reaches  the  critical  value  is  stable,  since  it  is  less  than 
ps,  and  as  p  is  increased  the  formation  of  a  second 
layer  begins.  At  a  certain  pressure  there  is  a  stable 
bimolccular  adsorbed  layer.  Thus  multimolocular 
adsorption  occurs  only  when  T>T{  and  pCrit.<23<2V 
At  Pa-it.  the  adsorption  isotherms  should  show  a 
pronounced  discontinuity.  The  reasons  '  for  the 
absence  of  this  from  the  experimental  curves  arc 
discussed.  F.  L.  Usher. 

Mechanical  adsorption  of  molybdic  anhydride 
in  connexion  with  complex  compound  form¬ 
ation.  E.  F.  Krause  and  A.  V.  Novoselov  (J. 
Russ.  Pliys.  Chem.  Soc.,  1930,  62,  287 — 294). — When 
solutions  of  molybdenum  trioxide  are  filtered  through 
a  collodion-covered  Chambcrland  candle  the  molyb¬ 
denum  content  of  the  solution  on  both  sides  of  the 
membrane  falls  progressively:  This  effect  is  due  to 
removal  of  larger  aggregates  of  oxide  by  their 
mechanical  adsorption  in  the  pores  of  the  membrane, 
thereby  disturbing  the  equilibrium  existing  between 
small  and  large  aggregates,  and  consequently  leading 
to  the  formation  of  fresh  aggregates,  which  are  in 
turn  again  adsorbed.  The  process  of  adsorption  is 
preceded  by  reaction  between  the  aluminium  silicate 
contained  in  the  porcelain  and  hydrated  molybdenum 
trioxidc  molecules.  The  velocity  of  adsorption  over 
the  range  of  concentrations  of  molybdic  anhydride 
considered  (0-033 — 0-15%)  is  not  proportional  to  the 
concentration.  R.  Truszkowski. 

Collodion  membranes,  VII.  Specific  perme¬ 
ability  of  collodion  membranes  for  a  polydisperse 
chromic  oxide  sol.  E.  Manegold  and  R.  Hoemann 
(Kolloid-Z.,  1930,  51,  308 — 315). — Sols  of  chromium 
hydroxide  were  prepared  from  chromic  nitrate  and 
sodium  hydroxide  and  were  passed  through  ultra- 
filters  of  known  permeability.  The  rate  of  filtration 
and  the  concentration  of  the  filtrate  were  determined. 
Both  before  and  after  filtration  the  membranes  had 
the  same  specific  permeability  for  water,  but  during 
filtration  the  permeability  was  less.  This  diminution 
of  permeability  is  ascribed  to  stopping  of  the  pores 
with  sol  particles  of  certain  sizes  in  the  polydisperse 
system.  E.  S.  Hedges. 
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Starch  paste.  S.  V.  Gorbatschev  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  355 — 364). — Not  only  water, 
but  also  any  solvent  of  similar  dielectric  constant  is 
capable  of  forming  a  paste  with  starch.  The  effect 
of  electrolytes  on  the  temperature  of  paste  formation 
depends  on  whether  their  presence  enhances  or  dimin¬ 
ishes  the  adsorption  of  water  by  starch.  For 
sulphuric  acid,  magnesium  chloride,  and  ammonium 
chloride,  the  curves  connecting  minimum  temper¬ 
ature  of  paste  formation,  T,  with  concentration  of 
electrolyte  pass  through  a  maximum ;  for  iodine- 
potassium  iodide  solution  the  curve  rises  continually 
with  iodine  concentration,  and  for  potassium  iodide 
alone  the  curve  falls  uninterruptedly,  whilst  with 
glycerol  and  potassium  carbonate  it  passes  through  a 
minimum.  Those  substances  which  neutralise  the 
field  of  force  of  the  hydrogen  ions  entering  into  the 
composition  of  the  adsorbent  surface  of  starch  grains 
thereby  enhance  adsorption  of  water  and  diminish  T. 
As  the  concentration  of  these  substances  rises,  the 
osmotic  pressure  of  the  solvent  falls,  with  consequent 
increase  in  T.  R.  Truszkowski. 

Quantitative  case  of  ionic  adsorption  deter¬ 
mining  potential.  E.  Lange  and  R.  Berger  (Z. 
physikal.  Chem.,  1930,  147,  470 — 472). — The  rela¬ 
tionship  As-—  A  log,  a  between  the  amount,  x,  of  the 
ion  determining  the  potential  which  is  adsorbed  by 
an  electrode,  and  the  activity,  a,  of  this  ion  in  the 
solution  (this  vol.,  6S4)  is  in  good  agreement  with 
the  results  of  Bruns  and  Frumkin  with  platinised 
activated  carbon  (ibid.).  R.  Cuthill. 

Surface  films  of  batyl,  chimyl,  and  selachyl 
alcohols.  B.  C.  J.  G.  Knight  (Biochem.  J.,  1930, 
24,  257—261). — The  values  obtained  between  10° 
and  40°  for  the  cross-section  of  the  heads  of  batvl 
and  chimyl  alcohols  suggest  that  these  alcohols  have 
the  unsymmetrical  a-glyceryl  ether  structure. 

S.  S.  Zilva. 

Dark-ground  microscopy  with  very  thin  films 
on  liquid  surfaces.  H.  Zocher  and  F.  Stiebel 
(Z.  physikal.  Chem.,  1930,  147,  401— 135).— The 
structure  of  unimolccular  films  on  liquid  surfaces  has 
been  examined  with  the  aid  of  the  ultra-microscope. 
The  films  formed  by  aliphatic  compounds,  such  as  the 
fatty  acids,  are  homogeneous  under  low  compressions, 
but  in  the  case  of  palmitic,  stearic,  and  oleic  acid  films 
the  position  of  adhering  dust  particles  revealed  the 
presence  of  boundary  lines  in  the  film  at  the  point  at 
which  the  surface  area  begins  to  change  only  slowly 
with  increase  in  pressure,  the  separation  of  a  new 
phase  being  thus  suggested.  In  all  films,  with 
increasing  compression  there  appears,  prior  to  actual 
collapse,  a  regular  array  of  point-like  colloid  par¬ 
ticles,  usually  of  uniform  size  and  colour,  for  which 
the  name  “  point  structure  ”  is  proposed.  Collapse 
normally  occurs  through  the  film  breaking  up  into 
granules,  or  into  parallel  strips  at  right  angles  to  the 
direction  of  compression,  or  by  the  colloid  particles 
aggregating  into  flakes,  and  may  be  reversible,  i.e., 
after  a  time  the  film  may  re-form.  With  palmitic 
and  erucic  acids,  metastable  films  consisting  of  a 
network  writh  circular  or  hexagonal  meshes  have  been 
observed  in  addition  to  the  normal  films.  Compres¬ 
sion  curves  have  been  obtained  for  various  oils ;  that 


for  linseed  oil  shows  the  existence  of  two  condensed 
states.  Substances  capable  of  forming  meso-phases 
do  not  give  homogeneous  films,  and  in  such  cases  the 
compression  curves  apart  from  actual  examination  of 
the  film  are  totally  misleading.  Ethyl  p-azoxy- 
benzoate,  for  instance,  forms  a  film  which  at  the 
ordinary  temperature  consists  of  a  network,  but  at 
higher  temperatures  this  breaks  up  into  colloid 
particles  with  a  pronounced  Brownian  motion.  Casein 
and  haemoglobin  form  homogeneous  films,  or  films 
with  embedded  colloid  particles,  according  to  the 
conditions.  The  formation  of  a  homogeneous  film 
only  10  A.  in  thickness  from  a  protein  of  mol.  wt.  64,000 
has  been  observed,  the  molecules  in  such  a  film  pre¬ 
sumably  being  deformed  into  thin  discs  (cf.  Gorter 
and  Grendel,  A.,  1929,  SS).  The  behaviour  of  cellu¬ 
lose  derivatives  depends  on  the  method  of  prepar¬ 
ation  ;  in  some  cases  perfectly  homogeneous  films  are 
formed  (cf.  Katz  and  Saimvel,  ibid.,  1277).  Rubber 
and  resins  do  not  give  homogeneous  films.  Of  the 
various  homogeneous  films  examined,  some  seemed 
definitely  liquid  and  others  definitely  solid,  but  many 
had  the  properties  of  soft  plastic  masses. 

R.  Cuthill. 

Actual  concentration  of  solutions  and  the 
investigation  of  their  surface  properties.  11. 
Levalt-Ezerski  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  461 — 468). — The  expression  aC—  p„— 1  is  derived 
on  theoretical  grounds,  where  a  is  a  constant,  G  is  the 
actual  concentration  of  a  solute,  and  p„  is  the  differ¬ 
ence  between  the  relative  densities  of  the  surface  layer 
of  a  solution  and  of  the  pure  solvent.  The  above 
formula  is  verified  for  a  number  of  solutions. 

R.  Truszkowski. 

Frictional  electricity.  P.  E.  Siiaw'  (Phil.  Mag., 
1930,  [vii],  9,  577 — 583). — A  brief  review  of  the 
present  state  of  knowledge  with  regard  to  frictional 
electricity',  the  part  play'ed  in  its  production  by'  the 
presence  of  surface  films,  and  the  importance  of  the 
two  factors,  strain  of  surfaces  and  rise  of  temperature, 
as  a  result  of  rubbing.  The  difference  between 
triboelectric  charges  and  Volta's  contact  potential  is 
indicated.  M.  S.  Burr. 

Surface  tension.  V.  Jaeger's  maximum 
pressure  method.  A.  W.  Porter  (Phil.  Mag-, 
1930,  [vii],  9,  1065 — 1073).— Jaeger's  method  for  the 
determination  of  the  surface  tension  of  liquids  has 
been  examined.  Curves  are  derived  which  connect 
the  pressure  due  to  that  portion  of  the  bubble  which 
projects  beyond  the  end  of  the  tube  with  the  (internal 
or  external)  radius  of  the  tube  for  various  angles  of 
contact  greater  than  90".  Such  curves  enable  a 
decision  to  be  made  as  to  whether  the  internal  or 
external  radius  should  be  used  in  calculating  the 
surface  tension ;  they  also  indicate  what  is  the  mo=l 
suitable  radius  in  particular  circumstances.  When 
the  internal  radius  is  used,  the  calculation  involves 
the  angle  of  contact,  otherwise  not. 

C.  A.  glLBEBR*f 

Determination  of  surface  and  interfacial  A® 
sion  from  the  maximum  pull  on  a  ring-  ”  •  ' 

Harkens  and  H.  F.  Jordan  (J.  Amer.  Chem.  boc-> 
1930,  52,  1751—1772;  cf.  A.,  1927,  108).—' The  abso¬ 
lute  surface  tension,  y,  of  a  liquid  is  determined, 
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conjunction  with  the  equation  y—Mg  ./(Ii3jV,Rjr)j 
4 r.R,  by  the  maximum  pull  (P—Mg)  required  to  detach 
from  the  surface  a  ring  of  radius  R  made  from  wire 
of  radius  r.  V  is  the  volume  of  liquid  raised  above 
the  free  surface  of  the  liquid.  Values  of  P  have  been 
determined  for  water,  benzene,  and  bromobenzene, 
with  rings  of  different  dimensions,  and  by  means  of 
y  derived  from  measurements  of  capillary  rise, 
f(R3/V,R/r)  has  been  evaluated  and  the  results  are 
tabulated.  For  benzene  and  bromobenzene  at  25°, 
y  is  28-23  and  35-75  dynes  per  cm.,  respectively. 

The  technique  and  the  chainomatic  balance  used  in 
determining  P  are  described,  and  sources  of  error  arc 
investigated.  The  angle  of  contact  between  the  ring 
and  the  liquid  must  be  zero,  the  ring  must  lie  in  one 
horizontal  plane,  and  for  a  maximum  radius  of  0-8  cm. 
the  diameter  of  the  vessel  which  confines  the  liquid 
must  not  be  less  than  8  cm.  Interfacial  tensions  may 
be  determined  by  the  ring  method. 

J.  G.  A.  Griffiths. 

Theory  of  the  ring  method  for  determination 
of  surface  tension.  B.  B.  Freud  and  H.  Z.  Freud 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1772 — 1782). — 
Mathematical.  Laplace’s  equation  affords  a  basis  for 
the  absolute  determination  of  the  surface  tension  of 
liquids  by  the  ring  method.  The  mode  of  evaluation 
is  demonstrated,  and  the  results  agree  with  those  of 
Harkins  and  Jordan  (preceding  abstract). 

J.  G.  A.  Griffiths. 

Affinity.  II.  T.  de  Donder  (Bull.  Acad.  roy. 
Belg.,  1929,  [v],  15,  900 — 912). — A  generalised  mathe¬ 
matical  treatment  of  systems  approaching  equi¬ 
librium  under  the  influence  of  osmotic,  surface  tension, 
and  adsorptive  forces.  F.  G.  Tryhorn. 

Thermodynamical  study  of  surface  tension, 
affinity,  and  rate  of  adsorption.  II.  R.  Defay 
(Bull.  Acad.  roy.  Belg.,  1929,  [vj,  15,  983—991).— 
Mathematical.  Generalised  forms  of  Kelvin’s  for¬ 
mula!  are  given,  and  equations  arc  derived  for  the 
affinity  corresponding  with  adsorption  in  surface 
layers,  and  with  the  passage  of  a  constituent  from 
one  phase  to  another  across  a  surface.  The  expres¬ 
sions  are  applied  to  the  evaluation  of  the  affinities  of 
condensation  and  vaporisation  of  a  drop  of  liquid  in 
a  vapour  system  of  infinite  volume. 

F.  G.  Tryhorn. 

Thermodynamical  study  of  surface  tension, 
affinity,  and  rate  of  adsorption.  III.  R.  Defay 
(Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  143—156).— 
i  Mathematical.  Certain  catalytic  factors  are  intro- 
|  dueed  into  de  Donder’s  expression  (cf.  this  vol.,  277) 
I  for  the  velocity  of  a  reaction  in  terms  of  the  affinity. 
The  theory  of  catalysis  at  a  distance  is  discussed. 

O.  J.  Walker. 

Thermodynamical  study  of  surface  tension, 
affinity,  and  rate  of  adsorption.  IV.  R.  Defay 
(Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  344 — 353). — A 
'  mathematical  discussion  of  catalysis  in  surface  reac¬ 
tions  represented  by  a  series  of  chain  reactions  fol¬ 
lowing  on  adsorption.  It  is  shown  that  when  a  pro¬ 
cess  may  be  regarded  as  a  series  of  chain  reactions 
fhe  total  affinity  changes  in  the  latter  are  equal  to 
the  affinity  of  the  isolated  process.  It  is  stated  as  a 
corollary  that  the  final  equilibrium  of  the  process  is 


independent  of  the  presence  of  the  series  of  chain 
reactions  brought  about  by  such  a  catalyst. 

F.  G.  Tryhorn. 

Thermodynamical  study  of  surface  tension, 
affinity,  and  rate  of  adsorption.  V.  R.  Defay 
(Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  46S— 487 ; 
cf.  this  vol.,  420).— Mathematical. 

J.  R.  I.  Hepburn. 

Ebullioscopic  study  of  some  aqueous  equili¬ 
bria  at  100°.  E.  Rouyer  (Ann.  Chim.,  1930,  [x], 
13,  423 — 491). — The  ebullioscopic  method  of  Bourion 
and  Rouyer  (A.,  1928,  1185)  has  been  applied  to  the 
study  of  the  molecular  state  of  various  phenols  in 
aqueous  solution  at  100°.  For  pyrocatechol,  resorc¬ 
inol,  quinol,  pyrogallol,  and  1:2: 4-trihydroxy- 
benzenc,  there  is  an  equilibrium  between  simple  and 
double  molecules  at  c=0-5— 1-75J/,  and  between 
simple  and  triple  molecules  at  c=  1-75— 231.  Phloro- 
glucinol  exhibits  no  association  in  water  at  100°. 

A  study  has  been  made  of  the  neutralisation  of 
acids  by  bases  at  100°  with  results  which  show  that 
temperature  has  no  influence  on  the  general  course  of 
the  reaction. 

The  b.  p.  of  solutions  containing  mixtures  of  various 
salts  have  been  determined,  and  by  applying  the 
mixture  rule,  the  existence  or  otherwise  of  double 
salts  has  been  inferred.  In  some  cases,  the  equi¬ 
librium  constants  have  been  calculated.  Thus  by 
investigation  of  mixtures  of  magnesium  chloride  with 
lithium,  sodium,  potassium,  or  ammonium  chlorides, 
and  of  magnesium  bromide  with  potassium  bromide, 
the  double  salts,  MgX2,MX,  where  X  is  a  halogen 
element  and  M  an  alkali  metal,  are  shown  to  exist. 
No  double  salts  of  magnesium  chloride  and  calcium, 
strontium,  or  barium  chloride  are  present  in  solution 
at  100°.  The  double  salts  (NH4)2S04,MS04,  where 
M  is  Mg,  Zn,  Fe",  Ni,  Co,  Mn,  Cu,  or  Cd ;  CuCL.MCl, 
where  M  is  Li,  Na,  K,  or  NH4 ;  2CuCl2,3MCl2,  where 
M  is  Ca,  ,Sr,  or  Ba ;  K2[CdCl,];  Na2[CdCl4];  KCdCl, ; 
CdCl2,MCl2,  where  M  is  Ca,  Sr,  or  Ba ;  CdBr2,MgBr2 ; 
CdBr„2MBr,  where  M  is  Na,  K,  or  NH4;  CdI„,MI, 
where"  M  is  Na  or  NH4 ;  CdL.SrL, ;  HgCl„MCf  and 
HgCl2,2MCl,  where  M  is  Na,K,o"rNH4 ;  and  HgCl2,MCL, 
where  M  is  Ca,  Sr,  or  Ba,  exist  in  solution  at  100°. 

A.  I.  Vogel. 

Absorption  of  light  by  alkali  halides  in  aqueous 
solution.  H.  Fromherz  and  W.  Menschick  (Z. 
physikal.  Chem.,  1930,  B,  7,  439 — 467). — Previous 
work  has  been  supplemented  by  the  systematic  inves¬ 
tigation  of  the  dependence  on  concentration  of  the 
whole  absorption  curve  (both  pronounced  maxima 
and  doubtful  feeble  bands)  for  the  chlorides  of  all  the 
alkali  metals  and  for  the  bromides  and  iodides  of 
lithium,  sodium,  and  potassium/  by  the  method 
already  described  (A.,  1929,  119).  The  weak  absorp¬ 
tion  bands  in  the  ultra-violet  found  by  previous 
workers  are  due,  not  to  the  pure  alkali  halides  or  their 
association  products,  but  to  chance  impurities.  With 
increasing  concentration  of  the  solutions  there  is 
observed  (1)  a  widening  of  the  absorption  bands  which 
is  pronounced  in  iodides,  feebler  in  bromides,  and  not 
detectable  in  chlorides,  and  (2)  a  displacement  of  the 
whole  band  toward  the  ultra-violet,  very  marked  with 
chlorides,  less  prominent  with  bromides,  and  not  seen 
with  iodides  even  at  saturation.  In  the  presence  of 
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an  excess  of  chloride  ions,  bromides  and  iodides  have 
their  absorption  bands  displaced  toward  the  ultra¬ 
violet  to  an  extent  which  is  proportional  to  the  con¬ 
centration  of  chloride  ions.  The  cations  have  no 
detectable  influence  on  the  position  or  displacement 
of  the  bands.  It  is  considered  that  a  satisfactory 
comparison  of  the  results  of  measurements  of  refrac¬ 
tion  and  of  absorption  cannot  be  made  until  the 
absorption  measurements  have  been  extended  to  a 
wider  region  of  the  spectrum.  F.  L.  Usher. 

Influence  of  boric  acid  on  the  rotatory  power 
of  malic  and  tartaric  acids.  III.  Complex 
borotartrates.  E.  Darmois  (J.  Chim.  phys., 
1930,  27,  179 — 190;  cf.  this  vol.,  399).— When  added 
to  ethyl  tartrate  solutions,  sodium  metaborate  gives 
rise  to  a  complex  ion  to  which  the  formula 

rC0„Et-CH(0H)-CH-0^R/O-QO  1' 

L  C0-0'^>3<'O-CH-CH(OH)-C02EtJ 

is  assigned.  The  solutions  undergo  mutarotation 
owing  to  the  hydrolysis  of  the  tartrate  by  hydroxyl 
ions.  The  effect  of  additions  of  potassium  and 
lithium  chloride  on  the  rate  of  mutarotation  has 
been  studied.  It  is  considered  that  Lowry’s  salt, 
[(C4H4OfJ3B]K,  is  an  acid  salt  and  that  a  neutral  salt 
probably  "exists  in  solution.  These  salts  undergo 
considerable  hydrolysis  and  the  rotatory  power  varies 
considerably  with  the  concentration.  The  existence 
of  kevorotatory  borotartrates  containing  one  atom  of 
boron  to  each  molecule  of  ethyl  tartrate  is  also 
confirmed.  J.  A.  V.  Butler. 

Colloidal  synthesis  of  certain  readily  crystallis- 
able  organic  compounds.  N.  von  Weimarn 
(Bull.  Chem.  Soc.  Japan,  1930,  5,  122 — 123). — At 
low  temperatures  (  —  80°)  naphthalene,  papaverine, 
camphor,  salol,  and  benzophenono  give  stable  col¬ 
loidal  solutions  in  aqueous  sucrose.  Dispersions  of 
anthracene,  anthraquinonc,  and  phenanthrene  can 
be  prepared  by  pouring  dilute  alcoholic  solutions 
into  water  at  the  ordinary  temperature.  Organic 
substances  of  relatively  low  m.  p.  give  emulsions 
which  on  ageing  become  suspensions. 

J.  0.  Cutter. 

Effect  of  multivalent  hydroxy-compounds  in 
the  synthesis  of  hydrosols.  I.  A.  Dumanski 
and  V.  M.  Simonova  (J.  Russ.  Phys.  Chem.  Soc., 
1930,  62,  729— 762).— See  this  vol.,  691. 

Alteration  of  physico-chemical  properties  in 
the  region  between  colloid  and  molecular 
disperse  systems.  III.  Wo.  Ostwald  and  A. 
Quast  (Kolloid-Z.,  1930,  51,  361— 370).— Recalcula¬ 
tion  of  formerly  determined  diffusion  constants  of 
highly  dispersed  colloids  by  means  of  a  new  formula 
has  led  to  alterations  in  the  absolute  values  but  not 
in  the  variation  of  the  values  with  the  composition 
of  the  dispersion  medium.  A  maximum  of  dispersity 
occurs  in  50%  aqueous  alcohol  mixtures.  Other 
respects  in  which  the  recalculated  values  differ  from 
the  previous  values  are  discussed.  E.  S.  Hedges. 

Centrifuging  hydrochloric  acid  solutions  of 
polonium.  (Mule.)  C.  Chamie  and  M.  Ggillot 
(Compt.  rend.,  1930,  190,  1187— 11S9).— No  polon¬ 
ium  is  removed  from  solutions  in  A- hydrochloric  acid 
by  centrifuging  (6000  revs,  per  min.)  for  90  min.. 


but  increasingly  large  amounts  are  removed  as  the 
reaction  approaches  neutrality,  and  as  the  duration 
of  centrifuging  is  increased ;  e.g.,  98%  is  removed  from 
a  neutral  solution  containing  the  equivalent  of 
23  e.s.u./c.c.  after  4  hrs.  The  rate  of  removal  is 
increased  by  ammonium  chloride  but  decreased  by 
50%  of  glycerol.  The  curves  obtained  indicate  pre¬ 
cipitation  in  a  colloidal  form  of  a  water-insoluble 
hydrolysis  product,  in  which  no  part  is  played  by 
adsorption  on  colloidal  silica.  Photographs  from  a 
vaselined  glass  plate  dipped  in  the  iV-solution  showed 
that  the  atoms  of  polonium  exist  in  groups  in  solution. 

J.  Grant. 

Dispersity  of  dyes.  A.  Nistler  (Kolloidchera. 
Bcih.,  1930,  31,  1 — 58). — A  micro-method  for  the 
determination  of  diffusion  coefficients  has  been  applied 
to  the  examination  of  the  dispersity  of  dyes  and  the 
results  agree  with  the  values  obtained  by  other 
methods  where  such  data  are  available.  The  dis¬ 
persity  of  a  given  dye  was  found  always  to  lie  between 
two  fairly  close  limiting  values.  Many  freshly- 
prepared  solutions  of  dyes  showed  a  rapid  alteration 
in  dispersity,  reaching  a  stable  state  after  some  hours 
or  days,  which  might  persist  or  be  followed  by  a  further 
slow  change  in  the  direction  of  increased  dispersity 
(aurantia,  erythrosin,  alkali-blue,  methyl-green)  or 
coarsening  (eosin  A,  uranin)..  This  peculiarity  was 
shown  especially  with  aurantia,  the  dispersity  of  which 
changed  more  during  the  first  hour  after  preparation 
than  during  the  following  year.  The  effect  is  most 
noticeable  in  the  more  concentrated  solutions. 
Safranine,  acid  fuchsin,  Magdala-red,  and  other  dyes 
showed  no  such  ageing  effect.  No  general  statement 
can  bo  made  about  the  variation  of  dispersity  with 
concentration,  since  this  varies  from  dye  to  dye,  but 
in  many  instances,  and  particularly  with  the  more 
coarsely  dispersed  dyes,  the  dispersity  remains  con¬ 
stant.  The  diffusion  coefficient  and  radius  of  particle 
for  27  dyes  are  tabulated  for  different  concentrations 
and  after  ageing  for  different  times.  Over  the  con¬ 
centration  range  0-1 — 0-001%  the  particle  size  of  the 
majority  of  the  dyes  lies  between  0-6  and  3-0  pp. 

E.  S.  Hedges. 

Orientation  of  anisotropic  particles  in  an 
electric  field.  I.  General.  II.  Application  to 
the  determination  of  the  double  refraction 
of  clays.  C.  E.  Marshall  (Trans.  Earaday  Soc., 
1930,  26,  173 — 189). — A  comparatively  simple  appar¬ 
atus  which  enables  the  double  refraction  of  sols  to 
be  measured  is  described.  The  results  obtained  show 
that  the  orientation  of  anisotropic  particles  depends 
primarily  on  their  fundamental  electrical  properties. 
Substances  obeying  Maxwell’s  rule  show  positive 
double  refraction  with  respect  to  the  lines  of  force, 
whilst  those  not  obeying  it  show  negative  double 
refraction.  Results  obtained  with  clays  indicate  that 
the  particles  are  crystalline,  and  that  the  value  of 
the  double  refraction  can  be  taken  as  a  characteristic 
constant  for  a  clay  fraction  saturated  with  a 
ticular  cation.  The  variation  of  the  value  entn 
different  cations  indicates  that  they  take  up  definite 
positions  in  the  crystal  lattice. 

C.  J.  Smithklls. 

Optical  rotation  of  colloidal  silicic  acid.  S-  J- 
Dijatschkovski  (Kolloid-Z.,  1930,  51,  316— 31s)- 
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The  change  taking  place  in  silicic  acid  sols  when  kept 
is  marked  by  the  appearance  of  optical  activity  in  the 
sol  and  a  tendency  to  crystallise.  The  direction  of 
rotation  was  always  to  the  left,  but  a  method  of 
preparation  of  the  sol  so  as  to  give  quantitatively 
reproducible  results  has  not  been  found.  Sols  became 
optically  active  when  prepared  from  sodium  mono- 
silicate,  but  not  when  prepared  from  sodium  di- 
silicate.  Sols  in  the  optically  active  state  are  unstable 
and  soon  become  turbid.  E.  S.  Hedges. 

Viscosity  of  cellulose  nitrate  solutions  in 
mixtures  of  various  solvents.  S.  N.  Ushakov 
and  J.  M.  Shneer  (J.  Appl.  Cliem.  Russia,  1929,  2, 
719 — 738). — Acetone  or  benzene  diminishes,  whilst 
amyl  or  ethyl  acetate  increases,  the  viscosity  of  solu¬ 
tions  of  cellulose  nitrate  in  various  solvents.  Ethyl 
alcohol  at  first  diminishes  the  viscosity,  but  further 
additions  increase  it.  Chemical  Abstracts. 

Lyophilic  colloids.  VIII.  Thymus-nucleic 
acid  sol.  H.  G.  B.  de  Jong  and  0.  S.  Gwan 
(Kolloidchem.  Beili.,  1930,  31,  89 — 100).— Viscosity 
measurements  with  dilute  sols  of  sodium  nucleate  at 
42°  show  that  Poiscuille’s  law  is  obeyed.  The  vis¬ 
cosity-concentration  curve  indicates  that  the  value  of 
(t)j—  7)q)/c  .  7]0  increases  with  the  dilution  as  in  the 
case  of  agar  and  gum  arabic.  When,  however,  a  sol 
already  containing  5  mg. -equip,  of  potassium  chloride 
is  diluted  with  a  solution  of  5  mg.-cquiv.  of  potassium 
chloride,  a  small  decrease  in  this  value  is  observed 
instead  of  a  rise.  In  the  first  case  the  electrical 
conductivity  rises  and  in  tho  second  it  falls.  Small 
quantities  of  electrolytes  lower  the  viscosity  greatly, 
the  effects  duo  to  the  chlorides  Of  lithium,  sodium,  and 
potassium,  potassium  sulphate  and  iodide  being  prac¬ 
tically  equal ;  a  stronger  effect  is  exerted  by  calcium, 
strontium,  and  barium  chlorides  and  magnesium 
sulphate,  but  again  these  salts  show  only  small 
differences.  Multivalent  cations  lower  the  viscosity 
of  tho  sol,  and  the  viscosity-hydrogcn-ion  concen¬ 
tration  curve  has  been  constructed.  Addition  of 
alcohol  causes  a  dehydration  which  becomes  marked 
at  concentrations  higher  than  50%.  E.  S.  Hedges. 

Stabilising  effect  of  polar  molecules.  B. 
Jirgensons  (Kolloid-Z.,  1930,51,290— 299).— Amino- 
acetic  acid,  carbamide,  acetamide,  and  foiinamidc 
have  a  stabilising  influence  on  sols  of  casein,  lecithin, 
hffimoglobin,  and  silver  chlorido  towards  precipitation 
by  calcium  chloride  or  barium  bromide.  Investig¬ 
ations  of  this  effect  were  carried  out  for  a  constant 
concentration  of  sol  by  keeping  cither  the  amount  of 
electrolyte  or  that  of  organic  substance  constant  and 
varying  the  concentration  of  the  other.  Amino- 
acetic  acid  and  carbamide  exert  the  stabilising 
influence  under  all  conditions,  but  acetamide  and 
[ormamide  arc  effective  only  when  a  certain  amount 
is  present  and  at  higher  concentrations  of  electrolyte. 
The  substances  can  be  arranged  in  the  following  order 
of  effectiveness  :  aminoacetic  acid  > carbamide > 
acetamide  >  forma  mide,  and  this  is  also  the  order  of 
decreasing  polarity  of  the  molecules.  The  cause  of 
the  stabilisation  is  considered  to  be  the  formation  of 
a  complex  between  the  colloidal  micelle  and  the 
organic  compound  linked  together  by  means  of  the 
sa-lt.  E.  S.  Hedges. 


Protective  properties  of  sols  prepared  by  the 
tartaric  acid  method.  A.  V.  Dumanski  and  B.  S. 
Phtschkovski  (J.  Russ.  Pliys.  Cliem.  Soc.,  1930,  62, 
499 — 4SG).- — The  protective  effect  of  stannic  hydr¬ 
oxide,  silicic  acid,  and  titanic  hydroxide  sols,  prepared 
by  the  tartaric  acid  method,  on  gold  sols  diminishes 
with  increasing  dilution  and  with  ageing  of  the  pro¬ 
tective  sol.  Purple  sols  arc  obtained  by  the  addition 
of  titanium  to  gold  sols ;  these  sols  are  coagulated  by 
the  addition  of  sodium  chloride,  but  the  coagulum 
can  readily  be  redissolved  in  water.  Stannic 
hydroxide  forms  an  adsorption  compound  with 
colloidal  gold,  which  can  be  precipitated  as  a  bluish- 
black  coagulum  by  the  addition  of  sodium  chlorido; 
this  precipitate  can  be  redissolved  in  water  with  the 
production  of  a  red  solution.  R.  Teuszkowski. 

•  Structure  and  stability  of  colloidal  particles. 
S.  Ltepatov  (J.  Russ.  Pliys.  Cliem.  Soc.,  1930,  62, 
31 — 38). — Von  Wcimarn’s  theory  of  homoatoinic  com¬ 
bination  applied  to  colloidal  reactions  of  the  tvpc 
NjEefOHJa+WoFcCl;, — M;3FeCl3,Fc(OH)3  leads  '  to 
x—KGSKl+KC),  where  x  is  the  number  of  molecules 
of  double  compound  formed,  S  the  number  of  mole¬ 
cules  in  the  surface  layer  of  the  ferric  hydroxide 
particles,  (J  the  number  of  ferric  chloride  molecules 
in  solution  at  equilibrium,  and  K  is  a  constant.  The 
stability,  b,  of  a  colloidal  solution  of  the  above  type 
is  equal  to  x/S,  and  is  greatest  when  x=S. 

R.  Trgszkowski. 

Electrical  properties  of  oil-water  emulsions 
with  special  reference  to  the  structure  of  the 
plasmatic  membrane.  H.  A.  Dixon  and  T.  A. 
Bennet-Clark  (Sci.  Proc.  Roy.  Dublin  Soc.,  1930, 
19,  421 — 440). — The  behaviour  of  certain  oil-water 
emulsions  simulates  very  closely  that  of  the  limiting 
plasmatic  membrane  and  it  is  inferred  that  the  essen¬ 
tial  structure  of  the  latter  is  a  lipoid  emulsion  stabil¬ 
ised  by  fatty  acids  or  their  salts.  The  phase  relations 
of  olive  oil-water  emulsions  stabilised  by  sodium 
olcatc  have  been  studied  by  measurements  of  the 
conductivity.  With  higher  concentrations  of  oil 
the  conductivity  falls  and  there  is  a  gradual  reversal 
to  the  water-in-oil  type.  Near  the  inversion  point 
the  emulsion  consists  of  large  irregular  drops  of  oil 
which  enclose  smaller  droplets  of  the  aqueous  phase. 
The  addition  of  calcium  chloride  favours  tho  water- 
in-oil  type,  but  this  effect  may  be  neutralised  by  the 
further  addition  of  sodium  chloride.  An  emulsion 
just  reversed  by  calcium  chloride  is  sensitive  to  an 
alternating  electric  field.  The  conductivity  very 
quickly  increases  to  a  value  twenty  times  the  original 
and  then  gradually  decreases.  Microscopical  investig¬ 
ation  showed  that  the  application  of  the  field  causes 
an  instantaneous  deformation  and  coalescence  of  the 
aqueous  disperse  phase.  For  any  emulsion  the  re¬ 
sponse  diminishes  rapidly  with  the  voltage.  A  uni¬ 
directional  field  causes  a  similar  rapid  rise  in  the  con¬ 
ductivity.  For  a  given  response  the  product  voltage  x 
\/ duration  is  constant  and  this  is  said  to  imply  that 
the  cause  of  the  inversion  (change  in  the  interfacial 
tensions)  lies  in  an  electrolytic  process  opposed  by 
diffusion.  T.  H.  Morton. 

Production  of  fog  in  the  neutralisation  of 
alkali  with  hydrogen  halides,  II.  Significance 
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of  the  presence  of  ammonia.  R.  W.  Aldis  and 
J.  C.  Philip  (J.C.S.,  1930,  1103—1109;  cf.  A.,  1927, 
620).— The  formation  of  these  fogs  is  now  shown  to 
be  conditional  on  the  presence  of  small  quantities  of 
ammonia — of  the  order  0-001% — in  the  sodium 
hydroxide  solution.  The  fog  droplets  are  10“4  to 
ltP5  cm.  radius,  and  contain  2 A- hydrochloric  acid  and 
0'3iV-ammonium  chloride.  In  fog  formation,  a  hygro¬ 
scopic  nucleus  of  ammonium  chloride  is  probably  first 
formed  by  the  ammonia  escaping  into  the  gas  bubble 
from  the  sodium  hydroxide  and  the  hydrogen  chloride 
present  in  the  bubble.  Water  vapour  then  condenses 
on  the  ammonium  chloride  particle,  and  hydrogen 
chloride  dissolves  in  the  solution  so  formed.  The 
relatively  low  mobility  of  the  droplets  accounts  for 
their  escape  as  fog  before  they  come  into  contact  with 
the  surface  of  the  bubble.  J.  R.  I.  Hepburn. 

Systems  soaps-cresol-water.  E.  Angelescu 
and  D.  M.  Popescu  (Kolloid-Z.,  1930,  51,  336— 
348). — Measurements  of  solubility,  viscosity,  surface 
tension,  and  setting  point  have  been  made  for  the 
systems  consisting  of  sodium,  potassium,  lithium,  and 
ammonium  stearate,  oleate,  and  palmitate  with  o-cresol 
and  water.  Soap  solutions  increase  the  solubility  of 
o-crcsol  in  water  to  a  greater  extent  than  do  sodium 
hydroxide  solutions  of  equivalent  concentration, 
sodium  oleate  and  palmitate  having  the  greatest 
effect.  The  phenomenon  cannot  be  attributed  to 
hydrolysis.  The  viscosity  of  dilute  soap  solutions 
varies  almost  linearly  with  the  content  of  o-cresol, 
with  some  exceptions  where  the  curve  is  more  com¬ 
plicated.  Sodium  and  potassium  stearates  at  40 — 50° 
give  viscosity  curves  showing  a  maximum.  This 
behaviour  is  characteristic  of  systems  containing 
colloid  particles  and  it  is  probable  that  the  viscosity 
of  sols  is  at  a  maximum  for  particles  of  intermediate 
size.  When  tho  colloid  particles  arc  dispersed  to 
molecules  by  the  added  crcsol  a  minimum  viscosity  is 
attained  and  this  corresponds  with  that  reached  in 
cresol-sodium  hydroxide  solutions.  The  electrical 
conductivity  of  sodium  oleate  solutions  rises  when 
crcsol  is  added  and  reaches  a  maximum  which  corre¬ 
sponds  with  the  minimum  of  viscosity.  The  cooling 
curve  for  0-2A-sodium  stearate  shows  that  the  setting 
temperature  and  tho  thermal  effect  accompanying  it 
are  lowered  by  the  presence  of  o-crcsol.  The  curve 
connecting  surface  tension  with  concentration  of 
o-crcsol  passes  through  a  minimum  for  concentrated 
soap  solutions,  but  the  addition  of  cresol  to  dilute 
soap  solutions  gives  a  rise  in  the  direction  of  the 
value  for  cresol.  o-Cresol  lowers  the  surface  tension 
of  sodium  hydroxide  solutions  rapidly  only  when  it  is 
present  in  rather  more  than  equivalent  amount.  All 
the  experimental  observations  are  in  accordance  with 
the  view  that  the  addition  of  o-cresol  causes  an  increase 
in  the  degree  of  dispersion  of  the  soap  particles. 

E.  S.  Hedges. 

Identity  of  colloidal  particles  in  soap  sols  and 
gels.  K.  Krishnamurti  (Nature,  1930, 125,  746). — 
A  reply  to  McBain  and  McBain  (this  vol.,  292). 

L.  S.  Theobald. 

Study  of  the  kinetics  of  coagulation  of  colloids 
by  the  aid  of  a  photoelement.  A.  Dumanski  and 
P.  Scherschnev  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 


62,  187 — 196). — The  curves  connecting  opacity  with 
time  for  arsenic  trisulphidc  sols  after  the  addition  of 
barium  chloride,  and  for  ferric  hydroxide  sols  after 
the  addition  of  potassium  sulphate,  at  first  rise,  and 
then  fall,  with  the  commencement  of  flocculation. 
The  expression  r—acn  is  obtained,  in  which  t  is  the 
time  after  addition  of  the  coagulating  electrolyte,  c 
is  the  number  of  c.c.  of  the  latter  added,  and  a  and 
n  are  constants  for  a  given  system. 

R.  Truszkowskt. 

Influence  of  temperature  on  the  coagulation  of 
sols,  and  the  problem  of  acclimatisation  of 
animals.  N.  R.  Dhar  and  S.  Prakash  (J.  Physical 
Chem.,  1930,  34,  954 — 9G2). — Sols  of  ferric,  chromic, 
aluminium,  stannic,  and  zirconium  hydroxides,  and 
of  vanadium  pentoxido  and  copper  ferrocy'anicle 
require  smaller  amounts  of  an  electrolyte  at  60°  for 
coagulation  than  at  30°.  With  sols  of  dammar  resin, 
mastic,  gamboge,  Prussian-blue,  and  sheep  scrum  the 
reverse  is  the  case  at  temperatures  from  40°  to  70°.  A 
rise  in  temperature  accentuates  ageing.  The  greater 
longevity  of  cold-blooded  over  warm-blooded  animals 
is  explained  in  the  light  of  these  results. 

L.  S.  Theobald. 

Effect  of  non-electrolytes  on  colloidal  thorium 
hydroxide  by  progressive  dialysis  of  the  latter  in 
presence  and  in  absence  of  electrolytes.  A.  M. 
Patel  and  B.  N.  Desai  (Kolloid-Z. ,  1930,  51,  318— 
323). — The  effect  of  methyl,  ethyl,  and  isopropyl 
alcohols,  carbamide,  sucrose,  and  acetone  on  the 
coagulation  of  thorium  hydroxide  sol  by  sodium 
chloride  has  been  studied  by  measuring  the  rate  of 
coagulation  of  the  sol  by  means  of  a  photo-electric 
cell.  Although  tho  non-electrolytes  have  little  or  no 
influence  on  the  coagulation  of  the  ordinary  sol  by 
electrolytes,  it  is  found  that  with  progressive  puri¬ 
fication  of  the  sol  by  dialysis  the  non-electrolyte  exerts 
an  increasing  sensitising  effect,  and  that  when  dialysis 
has  been  carried  to  a  sufficient  degree  even  the  non¬ 
electrolytes  cause  coagulation  in  absence  of  electro¬ 
lytes.  E.  S.  Hedges. 

Problems  of  present-day  colloid  chemistry. 
VI.  Hydration  of  hydrophilic  colloids.  H.  R. 
Kruyt  (Chem.  Weekblad,  1930,27,  160— 162).— The 
protective  action  of  the  water  of  hydration  of  a 
hydrophilic  colloid  is  due  to  water  molecules  which 
are  oriented  around  the  colloid  particle,  the  degree  of 
orientation  gradually  diminishing  as  the  distance  from 
the  particle  increases.  Two  types  of  water  envelope 
are  recognised,  viz.,  compact  and  diffuse ;  the  latter, 
consisting  of  the  outer  layers  of  but  slightly  oriented 
molecules,  may  be  removed  from  the  colloid,  e.g.,  by 
addition  of  alcohol  at  the  isoelectric  point.  The  inner, 
compact  layer  of  fully  oriented  molecules  remains 
intact  and  the  surface  energy  gradient  across  the 
envelope  is  correspondingly'  increased  owing  to  the 
abrupt  transition  from  oriented  hydration  molecules 
to  the  molecules  of  the  dispersion  medium. 

H.  F.  GniBE. 

Production  of  oxygen  in  the  flocculation  of  a 
negative  colloid  by  an  electrolyte.  O.  M.  Urbai> 
and  J.  N.  Miller  (Kolloid-Z.,  1930,  51,  324—328)- 
A  sol  of  “  algor  obtained  from  sea-weed  eV0J.v,('3 
oxygen  when  coagulated  by  barium  chloride.  I  he 
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amount  of  oxygen  evolved  is  directly  proportional  to 
the  amount  of  colloid  present  and  is  also  chemically 
equivalent  to  the  amount  of  barium  adsorbed.  The 
solution  also  develops  acidity  on  flocculation  of  the 
colloid,  and  the  amount  of  acid  is  equivalent  to  the 
adsorbed  barium.  E.  S.  Hedges. 

Gel  formation  from  silicic  acid  sols  by  means 
of  acids.  K.  Wolf  and  M.  Praetomus  (Rec. 
trav.  chim.,  1930,  49,  582 — 587). — The  conditions 
necessary  for  the  gelatinisation  of  silica  sols  contain¬ 
ing  up  to  25%  Si02  have  been  investigated.  With 
inorganic  acids,  particularly  sulphuric  acid,  gelatinis¬ 
ation  occurs  readily.  Rise  of  temperature  reduces 
the  time  of  gelatinisation.  Organic  acids  are  less 
effective  and  their  action  decreases  in  the  order  citric, 
oxalic,  tartaric,  lactic,  acetic  acid,  and  phenol.  Gel 
formation  under  the  influence  of  sulphuric  acid  occurs 
just  as  readily  with  sols  which  have  been  sensitised 
with  small  quantities  of  alkali.  Gelatinisation  is 
quickest  with  sols  containing  6 — 12%  Si02.  Sucrose, 
dextrose,  tragacanth,  gum  arabic,  and  agar-agar  do 
not  form  gels,  but  thick  liquids.  A  sol  containing 
25%  Si02  mixes  in  all  proportions  with  alcohol  and 
forms  very  stable  sols.  0.  J.  Walker. 

State  of  combination  of  water  in  ferric  and 
aluminium  hydroxide  gels.  D.  Balarev  and 
S.  Krastev  (Kolloid-Z.,  1930,  51,  328— 331).— From 
solutions  of  ferric  chloride  or  aluminium  chloride 
acidified  with  hydrochloric  or  sulphuric  acid  the 
hydroxide  was  precipitated  and  the  precipitate  was 
analysed  for  sulphate  and  chloride.  With  ferric 
hydroxide  precipitated  in  the  presence  of  increasing 
amounts  of  sulphate,  only  chloride  was  adsorbed  at 
low  concentrations  of  sulphate,  both  chloride  and 
sulphate  at  medium  concentrations,  and  only  sulphate 
at  higher  concentrations.  In  the  case  of  aluminium 
hydroxide,  chloride  alone  was  found  in  the  precipitate 
below  a  certain  concentration  of  sulphate,  and  above 
that  concentration  sulphate  alone  was  found.  The 
sulphate  ion  is  adsorbed  more  strongly  than  the 
chloride  ion.  The  experiments  were  extended  to 
include  other  ions  and  the  results  suggest  the  following 
order  of  adsorption  :  S04>C1>N03>I>CNS.  The 
water  content  of  the  ferric  and  aluminium  hydroxides 
after  various  drying  processes  was  determined ; 
although  the  substances  were  precipitated  under  the 
same  conditions  the  amounts  were  very  uneven.  The 
salts  are  supposed  to  be  held  by  the  gel  in  a  state  of 
inner  adsorption  in  the  same  way  that  potassium 
sulphate  is  held  by  microcrystalline  barium  sulphate, 
and  the  water  serves  to  hydrate  the  adsorbed 
electrolyte.  '  E.  S.  Hedges. 

Production  of  kaolin  and  kaolinite.  E.  Enk 
(Kolloid-Z.,  1930,  51,  356—359). — Carbon  dioxide 
can  decompose  felspar  under  the  catalytic  influence 
°f  the  sodium,  potassium,  and  calcium  salts  con- 
tained,  giving  an  alumina-silicic  acid  gel.  On  drying, 

;  mis  gives  kaolin,  and  at  a  higher  hydrogen-ion  con¬ 
centration  produces  kaolinite.  E.  S.  Hedges. 

.  Capillarity.  XIV.  Migration  of  salts  in  gels 
®  consequence  of  evaporation.  K.  Schdltze 

Kolloid-Z.,  1930,  51,  299— 308).— Experiments  on 

ue  efflorescence  of  sodium  chloride  on  a  silicic  acid 


gel  surface  after  addition  of  hydrochloric  acid  to 
sodium  silicate  are  described.  The  form  of  the 
efflorescence  depends  on  whether  the  gel  is  alkaline 
or  contains  excess  of  acid ;  in  the  latter  case  long, 
fibrous  crystals  are  formed,  a  fact  which  is  held  to 
indicate  a  difference  in  structure  of  the  gel. 

E.  S.  Hedges. 

Diffusion  of  sodium  chloride  and  sulphate  in 
concentrated  gelatin  gels.  A.  E.  Aleev  and  A.  F. 
Gerasimov  (J.  Russ.  Phys.  Chom.  Soc.,  1930,  62, 
349 — 354). — The  velocity  of  diffusion  at  20°  of  sodium 
chloride  from  a  saturated  solution  into  gelatin  gels 
of  various  concentrations  is  for  a  period  of  7  days 
4-0  cm.  in 40%  gels,  4-3  cm.  in  404%  gels,  and  2-0  cm. 
in  74-2%  gels;  the  corresponding  values  for  sodium 
sulphate  are  2-7  cm.  in  40-0%,  24  cm.  in  404%, 
1-8  cm.  in  51-2%,  and  14  cm.  in  72-3%  gels. 

R.  Truszkowski. 

Nature  of  isoelectric  gelatin  in  solution.  Evi¬ 
dence  for  the  existence  of  the  ampholyte  ion.  I. 
Ionic  displacement  reactions.  II.  Conductivity 
titrations  of  gelatin  with  crystal-violet.  A.  E. 
Stearn  (J.  Physical  Chem.,  1930,  34,  973 — 980, 
981 — 992). — I.  The  changes  in  pa  accompanying  the 
mixing  of  solutions  of  gelatin  and  the  dyes  crystal- 
violet,  malachite-green,  acid  fuchsin,  and  eosin  as 
well  as  yeast-nucleic  acid  have  been  studied.  Gelatin 
undergoes  a  replacement  with  acid  and  basic  dyes; 
the  former  liberate  hydroxyl  ions  or  take  up  hydrogen 
ions,  whilst  the  latter  liberate  hydrogen  ions.  The 
reaction  is  continuous  throughout  a  ptt  range  extend¬ 
ing  to  both  sides  of  the  isoelectric  point.  Although 
the  mechanism  appears  to  be  one  of  ionic  displace¬ 
ment,  the  data  indicate  that  the  dyes  react,  not  only 
with  free  protein  ions,  but  also  with  some  other  form 
of  protein  which  may  be  an  ampholyte  ion,  the  form 
in  which  isoelectric  protein  may  exist. 

II.  The  effect  of  crystal-violet  on  the  conductivity 
of  gelatin  solutions  lias  been  investigated.  When 
the  basic  ion  from  crystal-violet  reacts  witli  gelatin 
a  disappearance  of  ions,  as  indicated  by  a  fall  in  con¬ 
ductivity,  results,  and  witli  excess  of  the  dye  all  the 
gelatin  combines.  This  complete  combination  occurs 
for  pu  values  on  both  sides  of  the  isoelectric  point  of 
gelatin.  The  mechanism  appears  to  be  a  covalent 
linking  of  dye  cation  both  to  the  gelatin  anion  and 
to  an  ampholyte  ion  representing  the  main  isoelectric 
form  of  gelatin.  L.  S.  Theobald. 

Elasticity,  double  refraction,  and  swelling  of 
isoelectric  gelatin.  M.  Kunitz  (J.  Gen.  Physiol., 
1930,  13,  565—606;  cf.  A.,  1926,  1005).— Gels  cast 
on  glass  slides  or  in  frames  give  rise  to  unidirectional 
stresses  which  can  be  determined  accurately  by 
measurement  of  the  double  refraction  produced.  The 
modulus  of  elasticity  of  gels  during  swelling  is  affected 
only  slightly  by  salts  at  concentrations  of  less  than 
M /8  and  is  independent  of  pa  values  between  2-0 
and  10-0.  Higher  concentrations  affect  the  modulus 
and  salts  behave  in  a  manner  parallel  with  that  of 
the  Hofmeister  series.  The  swelling  produced  in 
isoelectric  gelatin  by  salts  is  due  primarily  to  the 
effect  on  the  osmotic  forces  of  the  gel,  but  at  high 
concentrations  of  certain  salts  the  swelling  is  increased 
by  the  influence  of  the  salt  on  the  elasticity  of  the 
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gel,  a  result  in  agreement  with  the  theory  of  Northrop 
and  Kunitz  (A.,  1926,  352,  793,  1098). 

F.  0.  Howitt. 

Vapour  tension  of  jellies.  P.  Baby  (Compt. 
rend.,  1930,  190,  1227— 1228).— The  fact  that  a  jelly 
formed  by  swelling  a  lyophile  colloid  (e.g.,  gelatin)  in 
water  contains  much  more  water  than  one  formed  by 
swelling  in  an  atmosphere  saturated  with  water 
vapour — which  excess  it  loses  on  exposure  to  such  an 
atmosphere — is  explained  as  due  to  the  fact  (cf. 
Wiedemann  and  Luedeking,  A.,  18S5,  1031)  that  all 
such  colloids  absorb  water  at  first  with  evolution  and 
later  with  absorption  of  heat.  The  limit  of  absorption 
in  saturated  vapour  is  the  point  where  heat  is  neither 
evolved  nor  absorbed.  There  is  no  conflict  with  the 
second  law  of  thermodynamics  (cf.  Schrocder,  A., 
1903,  ii,  721).  ”  C.  A.  Silberrad. 

Structure  of  gelatin  sols  and  gels.  II.  Aniso¬ 
tropy  of  gelatin  gels.  S.  E.  Sheppard  and  J.  G. 
McNally  (Coll.  Symp.  Ann.,  1930,  7,  17 — 39;  cf 
this  vol.,  541). — Above  about  38°  gelatin  sols  contain 
macvomolecules  of  mol.  wt.  1— 3xl04.  Formation 
of  gelatin  from  collagen  is  essentially  a  disorientation 
of  the  macromolcculcs  of  collagen  crystallites.  At 
and  below  15°,  ash-free  gelatin  shows  limited,  and  at 
higher  temperatures  unlimited,  swelling;  lateral 
expansion  of  the  sheet  is  preceded  by  an  initial 
contraction  indicating  residual  strain  or  anisotropy 
left  in  the  sheet  on  drying.  There  is  no  evidence  that 
the  ultimate  units  in  dilute  solutions  of  gelatin  have 
one  dimension  of  “  low  molecular”  thickness  (7  A.). 
Dry,  unstrctched,  ash-free  gelatin  gives  an  X-ray 
powder  diagram  of  broad  “  amorphous  ”  rings,  and 
a  sharp  interference  ring  of  “  crystalline  ”  character; 
strongly-stretched  gelatin  gives  a  spectrum  scarcely 
distinguishable  from  that  of  collagen. 

Chemical  Abstracts. 

“Adaptation”  of  colloids.  A.  Reyevski 
(Zliur.  exp.  Biol.  Med.,  1929,  11,  1 — 7). — The  coagul¬ 
ation  of  egg-albumin  or  globulin  sol  by  gum  mastic, 
colloidal  ferric  hydroxide,  or  Prussian-blue  depends 
on  the  time  elapsing  between  the  successive  additions 
of  one  substance  to  the  other. 

Chemical  Abstracts. 

Pectins.  VIII.  K.  Smolenski,  W.  Wlostow- 
ska,  and  A.  Mlynarski  (Rocz.  Chom.,  1930,  10, 
329 — 341). — The  colloidal  properties  of  beet  pectin 
galacturonide  have  been  studied.  The  viscosity  of 
galacturonide  solutions  rises  at  35°  from  1-11  for 
0-03S%  solution  to  13-3  for  2-5%  solution.  Maximum 
viscosity  for  a  given  solution  is  obtained  at  the 
isoelectric  point  (p„7 — 7-5).  Tho  foaming  of 
galacturonide  solutions  is  due  partly  to  their  low 
surface  tension,  which  is  for  2-5%  solutions  77%  of 
that  of  water.  Maximum  values  arc  found  for  surface 
tension  at  pa  7 — 7-5.  The  p,t  of  galacturonide 
solutions  is  practically  constant  (3 — 3-7)  at  concen¬ 
trations  of  2-5 — 0-0S% ;  below  0-0S%  the  pls  value 
rises  abruptly.  Galacturonide  is  a  hydrophilic  colloid, 
possessing  many  properties  in  common  with  poly- 
galacturonic  acid.  R.  Truszkowski. 

Syneresis.  S.  Liepatov  (J.  Russ.  Phys.  Chem. 
Soc.,  1930,  62,  39 — 55). — The  viscosity  of  viscose 
solutions  falls  slightly  during  the  first  4 — 5  days  after 


preparation,  and  then  rises  sharply.  The  addition 
of  sodium  chloride  accelerates  this  process.  The 
decline  in  viscosity  is  ascribed  to  hydrolytic  formation 
of  cellulose,  with  the  liberation  of  water  of  hydration, 
whilst  the  final  abrupt  increase  in  viscosity  is  caused 
by  formation  of  cellulose  aggregates.  Since  the 
former  process  takes  place  the  more  rapidly  the 
higher  is  tho  temperature  and  the  greater  is  the 
dilution  of  viscose,  the  velocity  of  gelation  increases 
correspondingly  with  temperature  and  dilution,  and 
the  same  applies  to  the  velocity  of  syneresis.  The 
addition  of  alkali  or  of  carbon  disulphide,  which  tend 
to  reverse  the  hydrolytic  process,  retards  gelation 
and  syneresis.  R.  Truszkowski. 

Adsorption  and  swelling.  III.  V.  Kubelka 
(Ivolloid-Z.,  1930,  51,  331— 336).— When  kept  in 
water  free  from  carbon  dioxide  at  20°,  1  g.  of  dried 
hide  powder  takes  up  7  c.c.  of  water,  but  this  amount 
is  reduced  in  the  presence  of  neutral  salts  of  the  alkali 
metals.  This  influence  is  duo  mainly  to  the  anion 
and  decreases  in  the  order  sulphate>citrate> 
acetate  >ch loride > nitrate  >  thiocyanate.  At  concen¬ 
trations  below  0-5  g.-mol.  per  litre  this  order  does  not 
hold.  The  order  of  influence  of  the  cations  varies 
with  the  concentration,  and  at  higher  concentrations 
is  Na>K>Li.  E.  S.  Hedges. 

Thermodynamics  of  caoutchouc.  II.  Tem¬ 
perature  change  of  rubber  under  adiabatic 
stretching.  L.  S.  Ornstein,  J.  Wouda,  and 
(Miss)  J.  G.  Eymers  (Proc.  K.  Akad.  Wetcnsch. 
Amsterdam,  1930,  33,  273 — 279 ;  cf.  this  vol.,  420).— 
A  specimen  of  rubber  which  shows  no  hysteresis  effect 
on  stretching  has  been  examined.  For  elongations 
of  250 — 350%  the  length  changes  slightly  with  time, 
but  this  is  attributed  to  a  phase  change.  The 
change  in  specific  heat  with  elongation  leads  to  values 
for  the  heat  developed  on  stretching  which  agree  well 
with  experiment  up  to  150%  elongation.  Above  this 
the  rises  in  temperature  observed  arc  greater  than 
those  calculated  from  the  thermodynamical  equation, 
this  being  attributed  to  the  influence  of  tho  second 
phase.  J.  W.  Smith. 

Heat  of  swelling  of  crude  caoutchouc.  P- 
Stamberger  and  C.  M.  Blow  (Kolloid-Z.,  1930,  51, 
876). — Polemical  (cf.  Hock,  this  vol.,  694). 

E.  S.  Hedges. 

Cataphoresis  of  small  particles  in  water. 
(Miss)  D.  A.  Newton  (Phil.  Mag.,  1930,  [vii], 
769 — 787).- — Helmholtz’s  theory  of  cataphoresis 
appears  to  hold  for  colloidal  but  not  for  microscopic 
particles,  the  effect  of  endosmosis  having  been 
neglected.  It  has  been  found  that  small  traces  of 
thorium  nitrate  in  water  reduce  the  charge  on  an  oil 
drop  and  oventually  reverse  it.  The  cataphoretic 
velocity  of  an  oil  drop  in  water  rises  to  a  maximum  of 
3-9  xl(H  cm. /sec.  for  water  of  conductivity  4x19  > 
and  is  much  less  in  purer  water.  Addition  of  53%  Of 
alcohol  to  the  water  reduces  the  velocity  to  zero. 
For  mixtures  of  alcohol  and  water  the  velocity  » '  ^ 
found  to  be  related  to  the  specific  inductive  capacity 
K  by  the  equation  t:=K(ax—b),  where  a  and  b  are  con¬ 
stants  and  x  is  the  percentage  of  water  in  the  lupm- 
Spherical  drops  have  a  much  higher  cataphorctie 
velocity  than  irregularly  shaped  particles.  All  t 
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solid  and  liquid  spherical  drops  examined  have  a 
velocity  of  3-9  X 10-4  cm. /sec.  in  -water  of  conductivity 
4x  10_<i.  X-Rays  have  no  permanent  effect  on  the 
charge  of  oil  drops  in  water.  N.  M.  Bligh. 

Electric  charge  and  velocity  of  infusoria 
Paramcecium  rand  a  turn.  E.  V.  Andrejeva 
(Kolloid-Z.,  1930,  51,  348 — 355). — A  negative  electric 
charge  of  the  nature  of  an  adsorbed  layer  is  present 
at  the  surface  of  the  infusoria  and  the  behaviour  in  an 
applied  electric  field  is  similar  to  that  observed  in  the 
case  of  ordinary  colloid  particles.  E.  S.  Hedges. 

Electric  behaviour  of  petroleum.  P.  H. 
Prausnitz  (Kolloid-Z.,  1930, 51,  359— 360).— Using  a 
sintered  glass  diaphragm,  no  electro-osmosis  of  dry 
petroleum  could  be  observed  when  potentials  up  to 
12,000  volts  were  applied.  A  fine  suspension  of  glass 
particles  in  petroleum  exhibited  cataphorcsis  only 
under  an  applied  potential  of  several  thousand  volts. 

E.  S.  Hedges. 

Nature  of  electrolytic  dissociation.  M.  Rabino- 
yitsch  (Z.  physikal.  Chem.,  1930,  147,  345—370).— 
Theoretical.  Experimental  data  relating  to.  the 
electrical  conductivity  of  salts  in  the  solid  and  fused 
states  and  in  solution  have  been  considered  with  the 
new  of  studying  the  relationship  between  electrolytic 
dissociation  and  molecular  structure.  The  influence 
of  molecular  polarisation,  or  ionisation  within  the 
molecule,  is  emphasised.  Electrolytic  conduction 
probably  takes  place  by  two  different  processes,  viz., 
by  ionic  migration  as  in  dilute  solutions  and  by  ionic 
exchange  as  in  crystals,  As  a  solution  becomes  more 
concentrated  the  second  process  gradually  replaces 
the  first,  ionic  interchange  taking  place  within  the 
complex  molecular  aggregates  or  solvates.  The 
latter  process  often  appears  to  be  more  rapid  than 
the  former ;  hence  the  anomalous  form  of  the  concen¬ 
tration-conductivity  curves  of  some  electrolytes  and 
the  existence  of  phenomena  such  as  that  observed  by 
Rabinovitsch  and  Luskin  (A.,  1928,  835)  that  the 
dissociation  constant  of  silicic  acid  in  colloidal 
solution,  as  measured  by  electrical  methods,  is  a 
thousand  times  as  great  as  that  of  silicic  acid  in 
molecularly  disperse  solutions.  The  dielectric  con¬ 
stant  of  the  medium,  since  it  influences  the  molecular 
polarisation  of  the  electrolyte  and,  in  dilute  solutions, 

!  affects  the  electrostatic  forces  between  isolated  ions, 
plays  an  important  part.  M.  £>.  Burr. 

Dissociation  of  strong  electrolytes.  I.  Optical 
rotation  and  the  theory  of  complete  dissociation. 
'!•  B.  Jacobs  and  C.  V.  King  (J.  Physical  Chem., 
l‘J30,  34,  1013 — 1020). — Theoretical;  the  first  of  a 
.  series  of  papers  critically  discussing  the  evidence  for 
j  complete  dissociation  of  strong  electrolytes  in  aqueous 
J  solution.  Optical  rotation  data  give  little,  if  any, 
support  to  the  theory.  L.  S.  Theobald. 

Some  recent  contributions  to  the  electro¬ 
chemistry  of  strong  electrolytes.  P.  J.  van 
Rysselberge  (Amcr.  Electrochem.  Soc.,  May,  1930. 
■advance  copy*.  6  pp.). — An  outline  of  observations 
w“ich  have  some  bearing  on  the  modern  views 
relating  to  strong  electrolytes  (cf.  McBain  and 
Rysselberge,  A.,  1929,  143).  The  transport  number 
°*  potassium  ion  in  potassium  chloride  dissolved 


in  a  concentrated  aqueous  solution  of  sodium  chloride 
or  nitrato  varies  in  a  manner  which  agrees  with  that 
calculated  on  the  basis  of  the  law  of  mass  action,  using 
degrees  of  dissociation  obtained  from  the  data  of 
Nernst  and  Orthmann  for  heats  of  dilution.  A  new 
method  has  been  devised  for  calculating  the  concen¬ 
trations  of  different  ionic  species  in  an  electrolyte 
solution  and  has  been  applied  to  cadmium  iodide  and 
sulphate,  which  furnish  several  complex  ions.  The 
electrolytic  dissociation  theory  has  been  treated 
mathematically,  making  use  of  the  new  Fermi 
statistics  instead  of  the  Maxwell-Boltzmann  distri¬ 
bution  law  employed  by  Debye  and  Hiickcl.  A  new 
equation  for  the  dependence  of  the  activity  coefficient 
of  strong  electrolytes  on  concentration  has  thus  been 
deduced,  and  the  activity  coefficients  of  potassium 
chloride  calculated  from  it  agree  better  than  those  of 
Debye  and  Hiickcl  with  the  experimental  data.  At 
higher  concentrations  the  new  calculated  activity 
coefficients  are  higher  than  the  experimental  values, 
the  ratio  of  the  two  being  regarded  as  the  degree  of 
dissociation.  A  new  definition  of  the  ionic  strength 
is  developed.  The  general  conclusions  arc  that  strong 
electrolytes  cannot  be  regarded  as  completely  dis¬ 
sociated,  and  that  complex  ions  are  formed  more 
frequently  than  is  usually  supposed,  especially  in 
solutions  containing  bivalent  ions. 

H.  J.  T.  Ellingham. 

Behaviour  of  hydrogen  chloride  in  different 
solvents.  W.  F.  K.  Wynne-Jones  (J.C.S.,  1930, 
1064 — 1071). — In  view  of  the  hypothesis  that  the 
ionisation  of  an  acid  is  determined  by  the  basic 
character  of  the  solvent  rather  than  by  its  dielectric 
properties,  measurements  have  been  made  of  the 
distribution  of  hydrogen  chloride  between  nitro- 
benzeno  and  water  and  between  benzene  and  water. 
In  both  non-aqueous  solvents  the  concentration  of 
hydrogen  chloride  is  proportional  to  its  partial 
pressure,  indicating  the  absence  of  ionisation.  The 
dielectric  constants  of  nitrobenzene  and  benzene  are 
34  and  2-2,  respectively.  The  ionisation  of  hydro¬ 
chloric  acid  cannot  be  determined,  therefore,  by  the 
dielectric  constant  of  the  solvent.  On  plotting 
vapour-pressuro  data  for  hydrochloric  acid  solutions 
the  form  of  the  curve  suggests  that,  until  the  pro¬ 
portion  of  3  mols.  of  water  to  1  mol.  of  acid  is  reached, 
practically  all  the  hydrogen  chloride  combines  with 
water  and  exerts  a  negligible  vapour  pressure.  Assum¬ 
ing  that  the  partial  pressure  of  hydrogen  chloride  for 
solutions  above  this  concentration  is  always  pro¬ 
portional  to  the  mol.  fraction  of  uncombincd  acid,  and 
that  all  the  combined  acid  is  ionised,  the  value 
2-5  X  107  has  been  deduced  for  the  ionisation  constant 
of  hydrochloric  acid  in  water  at  0°.  This  is  of  the 
same  order  as  the  value  given  by  other  investigators. 

M.  S.  Burr. 

Interpretation  of  colligative  properties  of  weak 
electrolytes.  M.  Randall  and  C.  Allen  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1814— 1823).— Theoretical. 
The  methods  of  Lewis  and  Randall  arc  employed  for 
the  evaluation  of  the  activity  coefficients  of  weak 
electrolytes  from  cryoscopic  and  other  data,  on  the 
assumptions  that  complete  dissociation  obtains  at 
infinite  dilution,  that  ions  .act  like  those  of  hydrochloric 
acid  or  sodium  hydroxide  at  the  same  ion  molality, 
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and  that  effects  due  to  the  ions  arc  independent  of 
those  of  the  undissociated  molecules,  whilst  the 
eolligativc  properties  are  additive.  ■  The  computation 
is  facilitated  by  a  knowledge  of  the  true  dissociation 
constant,  and  it  is  shown  that  this  may  be  evaluated, 
for  a  moderately  weak  electrolyte,  from  the  f.-p. 
lowering  of  a  0-01fl/-solution. 

The  application  of  these  methods  to  existing  data 
shows  that  the  postulates  are  valid  for  aqueous 
acetic  acid  solutions  up  to  0-4.il/. 

J.  G.  A.  Griffiths. 

Redetermination  of  the  titration  dissociation 
constants  of  arginine  and  histidine  with  a 
demonstration  of  the  “  Zwitterion  ”  constit¬ 
ution  of  these  molecules.  T.  W.  Birch  and 
L.  J.  Harris  (Biochem.  J.,  1930,  24,  564—575: 
cf.  Harris,  A.,  1923,  i,  492;  Hirsch,  A.,  1924,  ii,  795; 
Simms,  A.,  1928,  837). — The  three  pR  constants  for 
arginine  are  13, 9-09,  and  2-18  (<=23°,  0-1A7).  The  first 
of  these  values  relates  to  the  guanidine  group,  the 
second  to  an  amino-group,  and  the  third  to  the 
carboxyl  group.  The  three  pK-  values  for  histidine 
are  8-95  for  the  amino-,  5-98  for  the  second  iminazole, 
1-78  (at  23°  and  0-1 N)  for  the  third  carboxyl  group. 

S.  S.  Zilva. 

[Electrotitration  curves  of  ortho-  and  pyro- 
phosphoric  acid.]  E.  Lehnartz  (Z.  physiol. 
Ohem.,  1930,  188,  160). — Contrary  to  a  previous 
statement  by  the  author  (cf.  ibid.,  1929,  184,  46) 
and  in  agreement  with  Lohmann  (cf.  A.,  1929,  20S), 
orthophosphoric  acid  is  more  acid  than  pyro- 
phosphoric  acid  only  on  the  alkaline  side  of  pH  6-81 ; 
on  the  acid  side  the  reverse  is  the  case. 

J.  H.  Birkixshaw. 

Effect  of  isoelectric  amino-acids  on  the  pn  of  a 
phosphate  buffer  solution.  H.  Borsook  and 
D.  A.  MacFadykn  (J.  Gen.  Physiol.,  1930,  13,  509— 
527). — Isohydric  phosphate  buffers  are  treated  with 
solutions  of  isoelectric  amino-acids  (alanine  and 
glycine)  of  various  ionic  strengths  and  the  change 
in  pn  values  is  determined  and  compared  with  changes 
due  to  addition  of  aqueous  solutions  of  potassium 
sulphate,  potassium  chloride,  dextrose,  ethyl  alcohol, 
acetone,  acetonitrile,  carbamide,  and  phenol.  The 
behaviour  of  phenol  is  exceptional,  but  the  results 
generally  are  in  agreement  with  the  theory  of 
amphoteric  electrolytes  advanced  by  Bjcrrum  (A., 
1923,  i,  444).  P.  O.  Howitt. 

Equilibrium  in  the  system  ferric  iron-quinol. 

W.  Franke  (Annalen,  1930,  480,  1 — 3S). — The 
following  equilibrium  has  been  investigated  potentio- 
metrically  under  varying  conditions  :  OH,CgH4,OH-|- 
2Fe"‘— 0.'CGH4.'0+2Fe"-f  2H'.  In  buffered  solutions 
the  equilibrium  constant  K  shows  a  marked  diminu¬ 
tion  with  decrease  of  pn ;  the  connexion  is  given  by 
log  A'=A-(-J5.p1{,  where  A  and  Bare  constants.  The 
values  obtained  for  K  are  in  good  agreement  with 
those  obtained  by  the  distribution  method  previously 
employed  (A.,  192S,  965).  K  diminishes  with  rise  of 
temperature,  but  the  temperature  coefficient  depends 
on  the  pa  of  the  solution.  At  pu  5-33  the  temperature 
coefficient,  A'M./iv2(V,  is  0-65  and  at  pn  4-13,  0-75. 
AT  is  also  dependent,  to  a  very  marked  extent,  on  the 
nature  of  the  buffer  used,  e.g.,  for  p„  3-55  K  in  a 


tartrate  buffer  mixture  is  6-7  X  10s,  and  in  a  glycine- 
hydrochloric  acid  buffer  3-98  xlO*3.  In  unbuffered 
solutions  the  pn  changes  as  the  reaction  proceeds  to 
equilibrium.  AT  diminishes  as  pu  increases;  e.g.,  for 
pa  0,  A'=6-98,  and  for  pa  4-13,  A"=5-77  X 10-*. 
Calculated  values  are  in  good  agreement  with  experi¬ 
mental  results.  The  presence  of  quinhydrone  in  the 
solid  phase  docs  not  appreciably  influence  the  equili¬ 
brium  constant.  At  pn  3-05,  AT30./AT20.  is  0-65  in 
unbuffered  solutions  and  at  pa  2-08  it  is  0-57.  The 
relationship  between  the  position  of  equilibrium  and 
the  autoxidation  phenomena  previously  observed 
(loc.  cit.)  is  discussed.  M.  S.  Burr. 


Physicochemical  studies  of  complex  acids. 
I.  Tungstic  acid.  H.  T.  S.  Britton  and  W.  L. 
German  (J.C.S.,  1930,  1249 — 1261).— The  reaction 
between  sodium  tungstate  and  hydrochloric  acid  has 
been  investigated  by  both  potentiometric  and  con¬ 
ductometric  titration  methods.  The  results  suggest 
that,  at  an  early  stage  of  the  addition  of  hydrochloric 
acid  to  sodium  tungstate,  a  sodium  polytungstate  is 
formed  and  behaves  as  a  salt  of  a  strong  acid,  resisting 
reaction  with  further  hydrochloric  acid.  The  latter 
thus  remains  in  solution  as  such,  imparting  increased 
hydrogen-ion  concentration  and  specific  conductivity 
to  the  solution.  The  complex  formed  is  probably 
Na20,5W03.  When  a  weak  acid  (phenylacetic  or 
acetic  acid)  is  employed,  the  polytungstate  which 
appears  to  be  formed  in  acid  solution  has  the  approxi¬ 
mate  composition  Na20,3W03.  It  is  suggested  that 
the  sodium  polytungstate  is  probably  present  in  the 
form  of  a  colloidal  electrolyte,  e.g.,  2Na‘+[0(W03)j-]''> 
in  which  the  anion  contains  tungstic  oxide,  either  in 
a  molccularly  polymerised  form,  or,  more  probably, 
in  a  negatively-charged  colloidal  micelle.  The  results 
obtained  explain  the  methods  which  have  been 
adopted  for  the  preparation  of  polytungstates.  The 
ionisation  constant  of  phenylacetic  acid  at  18°  has 
been  found  by  electrometric  titration  to  be  5-4  Xl0'!. 


Physicochemical  studies  of  complex  acids. 
II.  Vanadic  acid.  H.  T.  S.  Britton  and  R.  A. 
Robinson  (J.C.S.,  1930,  1261— 1274).— Conducto¬ 
metric  titrations  of  sodium  vanadates  with  hydro¬ 
chloric  acid,  and  of  vanadic  acid  with  sodium, 
ammonium,  and  barium  hydroxides,  have  been  per¬ 
formed.  The  potentiometric  titration  of  sodium  3  : 1- 
vanadate  (3Na20,V205)  by  hydrochloric  acid  has  also 
been  attempted.  The  results  are  explained  on  the 
hypothesis  that  vanadium  tends  to  form  a  heavy 
molecule  on  the  border  line  between  a  true  solute  and 
a  colloidal  micelle,  and  of  composition  Na.,0,2V205 
or  Na20,3V205.  M.  S.  Burr. 

Calculation  of  activity  coefficients  from  solu¬ 
bility  measurements  :  thallous  chloride.  H.  E- 
Blayden  and  C.  W.  Davies  (J.C.S.,  1030,  Wp- 
956). — From  the  known  solubility  data  relating  to 
thallous  chloride  in  the  presence  of  other  electrolyte8' 
activity  coefficients  have  been  calculated  taking  >n, 
account  the  ionisation  constants  of  thallous  chlon 
(0-30)  and  of  the  other  salts  concerned.  It  has  thu- 
been  shown  that  the  value  of  the  constant  A  in  '}e 
Debye-Huckel  equation  —log  f—A^/n,  where / is  7 ' 
mean  ion  activity-  coefficient  and  g  the  ionic  strong 
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of  the  solut  ion,  is  not  0-505,  the  value  accepted  on  the 
assumption  of  the  complete  dissociation  of  strong 
electrolytes,  but  0-3S,  a  value  previously  found  for 
several  univalent  acids.  The  relationship  thus 
obtained  is  valid  up  to  values  of  the  ionic  strength  con¬ 
siderably  greater  than  0-1,  the  limit  usually  accepted, 
and  irregularities  previously  attributed  to  specific 
influences  of  the  added  ions  disappear  for  concentra¬ 
tions  of  thallous  chloride  up  to  (MAC  The  dis¬ 
appearance  of  specific  deviations  on  correcting  for  the 
incomplete  dissociation  of  salts  provides  a  strong 
support  for  the  ionisation  constants  derived  from 
conductivity  measurements.  The  ionisation  constant 
of  thallous  chlorate  as  determined  from  the  equation 
— log/=0-38  vV  is  CKM,  and  that  of  the  TltS04'  ion, 
in  thallous  sulphate  solutions,  is  0-03G. 

M.  S.  Burr. 

Ionic  activity  products  and  ionic  activity 
constants.  I.  M.  Kolthoff  (Chem.  Weekblacl, 
1930,  27,  250— 2G1).: — A  survey,  based  on  the. theory 
of  complete  ionisation  of  strong  electrolytes. 

H.  F.  Gillbe. 

Deviations  from  the  law  of  Neumann,  Joule, 
and  Kopp.  I.  N.  de  Kolosovski.  II.  N.  de 
Kolosovski  and  I.  M.  Skulskaja  (J.  Russ.  Pliys. 
Chem.  Soc.,  1930,  62,  419—425,  427 — 460). — I.  It  is 
Bhown  on  theoretical  grounds  that  the  magnitude  of 
the  deviation  for  a  compound  is  equal  to  the  entropy 
change  involved  in  its  complete  chemical  trans¬ 
formation.  The  law  in  question  should  hold  only 
for  those  compounds  for  which  the  heat  of  formation 
b  independent  of  temperature.  . 

II.  See  this  vol.,  544.  R.  Truszkowski. 

De  Bonder's  chemical  kinetics,  and  stable 
and  metastable  equilibria.  R.  Defay  (Bull. 
Acad.  roy.  Belg.,  1930,  [v],  16,  157—167 ;  of.  this 
vol.,  420). — A  further  discussion  of  de  Donder’s 
theory  of  affinity,  which,  it  is  shown,  leads 'to  the 
conclusion  that  the  affinity  is  zero  for  every  state  of 
true  equilibrium .  The  conceptions  of  chemical  friction 
("frottement  ”)  and  resistance  and  their  relation  to 
viscosity  are  discussed.  O.  J.  Walker. 

Phase-rule  studies  on  the  proteins.  III. 
Quinquevalent  nitrogen  in  organic  compounds. 
II.  W.  D.  Bancroft  and  C.  E.  Barnett  (J.  Physical 
Chem.,  1930,  34,  1217- — 1253).— The  addition  of 
hydrogen  chloride  by  compounds  containing  two 
atoms  of  nitrogen  in  the  molecule  is  discussed  (cf. 
this  vol.,  798).  L.  S.  Theobald. 

Binary  systems.  I.  J.  H.  Koers  and  F.  E.  C. 
Scheffer  (Rec.  trav.  cliim.,  1930,  49,  588 — 621). — 
Mathematical.  A  derivation  of  the  form  of  the  van  der 
Waals  potential  curves  in  three-phase  binary  systems, 
ia -which  there  is  unmixing  (cf.  A.,  1919,  ii,  401). 

O.  J.  Walker. 

Ternary  system  lead-antimony-magnesium 
anthnonide.  E.  Abel,  O.  Redlich,  and  F.  Spausta 
(Z.  anorg.  Chem,,  1930,  190,  79— S9). — The  above 
system  has  been  investigated  by  the  thermal  and 
micrographic  methods  and  the  equilibrium  diagram 
constructed .  No  mixed  crystals  are  formed.  The 
solid  phase  PbMg2  is  unstable  in  contact  with  anti- 
ffiony,  but  magnesium  antimonide  is  stable  in  contact 
vith  lead.  R.  CimriLL. 


Equilibrium  in  the  system  Co-C02-Co0-C0. 
Indirect  calculation  of  the  water-gas  equilibrium 
constant.  P.  H.  Emmett  and  J.  E.  Shultz  (J. 
Amor.  Chem.  Soc.,  1930,  52,  1782— 1793).— The 
above  equilibrium  has  been  investigated  by  a  flow 
method,  the  constants  (PcoJPco)  being  489-6,  245-9, 
and  14S-4,  respectively,  at  450°,  515°,  and  570°.  No 
oxides  other  than  cobaltous  oxide  were  formed. 
Tests  for  carbon  and  metallic  carbide  in  the  cobalt 
after  use  were  almost  negative.  In  conjunction  with 
previous  data  (this  vol.,  34),  the  constant 
[^co,][Pii,]/[PTO][Pir,o]  has  the  values  7-31,  4-31,  and 
2-94,  respectively,  at  450°,  515°,  and  570°,  in  agree¬ 
ment  with  the  results  of  Neumann  and  Kohler  (A., 
192S,  707).  J.  G.  A.  Griffiths. 

Systematic  doctrine  of  affinity.  LI.  Thermal 
decomposition  of  platinic,  platinous,  and  cupric 
sulphides.  W.  Biltz  and  R.  Juza  (Z.  anorg.  Chem., 
1930, 190,  161—177;  cf.  A.,  1929,  31).— Experiments 
on  the  progressive  isothermal  decomposition  of 
platinic  and  platinous  sulphides  in  which  both  the 
equilibrium  pressure  and  the  composition  of  the 
residue  were  recorded  at  each  stage  showed  the  two 
sulphides  and  also  the  lower  sulphide  and  the  metal 
to  be  slightly  miscible,  but  gave  no  indication  of  the 
existence  of  other  sulphides.  From  the  results  it  is 
calculated  that  the  heat  of  formation  of  solid  platinous 
sulphide  from  platinum  and  rhombic  sulphur  is 
about  +16  kg.-cal.,  and  that  of  solid  platinic  sulphide 
from  solid  platinous  sulphide  and  rhombic  sulphur  is 
about  5  kg.-cal.  Similar  experiments  on  the  dis¬ 
sociation  of  cupric  sulphide  gave  no  evidence  of  the 
existence  of  sulphides  other  than  cupric  and  cuprous 
sulphides.  R.  Cuthill. 

Double  decomposition  in  the  absence  of  a 
solvent.  XI.  The  singular  mutually  irrevers¬ 
ible  system  TlNOa  +  KI  — >■  KNOs  +  Til.  A.  P. 
Palkin  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
57 — 76). — The  m.-p.  diagram  of  the  system  thallium 
iodide-potassium  iodide  shows  a  eutectic  point  at 
90  mol.-%  Til  and  438°;  above  65  mol.-%  KI  solid 
solution  formation  commences.  The  system  potass¬ 
ium  iodide-potassium  nitrate  shows  a  eutectic  at 
99-5  mol.-%  KNOs  and  337°,  and  the  existence  of  a 
compound,  KNOa,KI,  with  a  transition  point  at 
358°,  is  indicated  by  the  m.-p.  curve.  The  formation 
of  equimolccular  compounds  is  indicated  by  the 
m.-p.  diagrams  of  both  the  systems  T1N03-KI  and 
KNps-TlI.  The  reaction  T1N03+KI — ^KN03+ 
Til  is  practically  irreversible  owing  to  the  insolubility 
of  thallium  iodide  in  the  remaining  constituents  of  the 
system,  complete  miscibility  not  being  attained  below 
750°,  as  compared  with  536°  when  potassium  bromide 
is  used  in  place  of  iodide.  R.  Truszkowski. 

System  K2C03-Ca(0H)2-K0H-CaC03.  M.  I. 
Ussanovitsch  and  S.  A.  Borovik  (Ukraine  Chem.  J., 
1929, 4, 479 — 504). — The  yield  of  potassium  hydroxide 
obtained  by  tho  reaction  between  lime  and  potassium 
carbonate  declines  from  98%  using  0-92¥-potassium 
carbonate  to  46%  using  9-45¥-solutions.  The  con¬ 
ditions  of  formation  of  the  double  compound 
K2C03,CaC03  have  been  studied,  and  it  is  shown  that 
the  reaction  K2C03-f  CaC03^==K2C03,CaC03  is  of 
the  autocatalytic  type,  as  the  addition  of  the  double 
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compound  to  its  components  greatly  increases  the 
velocity  of  its  further  production.  The  velocity  of 
the  above  reaction  in  the  presence  of  a  number  of 
insoluble  catalvsts  is  in  the  order  K4M«(CO,)3> 
Mn02>  HgO  >  Fe  >  Cr203  >  CuO  >  XiO  >Xi203  > 
Cu20">Hg>Si02>Pb0>Pb02>Cu.  The  action  of 
the  first  of  these  catalysts  is  similar  to  that  of 
K2C03,CaC03;  the  remaining  substances  up  to 
mercury  inclusive  do  not  affect  the  order  of  the 
reaction,  but  only  its  velocity:  silica  has  no  catalytic 
effect,  and  the  remaining  substances  exert,  an  in¬ 
creasingly  inhibitive  action.  The  reaction  takes  place 
exclusively  in  solution,  its  velocity  agreeing  with  the 
Ostwald  formula  for  autoeatalysed  reactions,  taking 
as  the  active  mass  of  potassium  carbonate  that  part 
of  it  which  is  present  in  excess  of  that  required  for 
equilibrium  (37*21%).  R.  Trcszkowskj. 

Exchange  of  cations  in  the  system  aqueous 
soap  solution-calcium  permutite.  S.  A.  Vos- 
x  ess  exski  and  L.  P.  Artemova  (J.  Russ.  Phvs. 
Chem.  Soc.,  1030,  62,  151— 160).— The  general 
character  of  the  process  of  exchange  of  cations  between 
calcium  permutite  and  0-05-Y-sodium oleate  solutionis 
the  same  as  for  ordinary  salts,  except  in  the  case  of 
very  dilute  oleate  solutions,  in  which  ionic  exchange 
is  to  a  certain  extent  inhibited,  probably  owing  to  the 
surface  activity  of  soap.  Ionic  exchange  is  accelerated 
by  raising  the  temperature  and  by  the  addition  of 
alcohol.  R.  Trcszkowski. 

Homogeneity  of  thermochemical  data.  W. 
Swiextoslawski  (Rec.  trav.  chim.,  1930,  49,  564 — 
567). — Polemical.  A  reply  to  Verkade  and  Coops 
(cf.  this  vol.,  163).  '  O.  J.  Walker. 

Heat  of  formation  of  cementite.  T.  Watase 
(Z.  physikal.  Chem..  1929,  147,  390 — 395). — The 
heat  of  combustion  of  a  sample  of  pure,  gas-free 
cementite,  mixed  with  sucrose  or  benzoic  acid,  has 
been  determined.  The  molecular  heat  of  formation 
of  cementite  from  z-iron  and  ^-graphite,  using  Roth's 
data  for  the  heat  of  oxidation  of  iron  (A.,  1929, 13S9). 
is  thus  found  ro  lie  —2500  g.-cal.  at  20'  instead  of 
— 4S0O  as  previously  obtained  (A.,  1929,  32).  This  is 
in  fairlv  good  agreement  with  Roth's  value  (foe.  c»f.) 
-3-9.  ’  if.  S.  Burr. 

Relation  of  the  difference  in  heat  content  of  a 
substance  in  the  vitreous  and  crystalline  states 
to  the  softening  point  of  the  glass  and  the  m.  p. 
of  the  crystals.  G.  Tjlmhasx  <Z.  anorg.  Chem., 
1930,  190.  4S — 52). — It  has  been  found  for  a  number 
of  organic  substances  that  if  7%  is  the  m.  p.  of  a 
substance  in  the  crystalline  state  and  Tt  is  the 
softening  point  in  the  vitreous  form,  then  ±E  AfF= 
IjjTj-Tj).  where  A E  is  the  difference  in  energy 
content  of  the  two  forms  at  O'  Acs.  and  A  IF  is  the 
difference  in  heat  content  at  Tt,  calculated  from  the 
specific  heats.  It  appears  probable,  farther,  that 
•ltir-)>=Arr,  and  Ac r,  Atv, = Tf  2%  where  Ac  is 
the  difference  is  specific  volume  of  t£e  two  forms  at-  a 
particular  temperature.  R.  Ccthux. 

Application  of  moving  boundaries  to  [the 
determination  of  transference  numbers  in] 
aqueous  mixtures  of  hydrogen  chloride  and 
potassium  chloride.  L.  G.  Loxgsworyh  f.J. 


Amer.  Chem.  Soc.,  1930,  52,  1S97— 1910;  cf.  A, 

1929,  1014). — When  the  rising  boundary  method  is 
applied  to  the  above  mixtures  (chloride-ion  concen¬ 
tration  =0-1  A,  at  25°)  two  boundaries  are  produced: 
the  lowest  between  the  indicating  electrolyte  (initially, 
O-lA'-iodate  ion)  and  pure  potassium  chloride,  and  the 
upper,  indicated  by  methyl -violet,  between  the  pure 
potassium  chloride  and  a  mixture  of  the  latter  with 
acid,  produced  in  virtue  of  hydrogen  ions  having  a 
greater  mobility  than  potassium  ions. 

In  conjunction  with  conductivity  data  it  is  shown 
that  the  mobility  of  the  chloride  ion  varies  linearly 
with  the  composition  between  the  values  for  0-1.Y- 
hydrogen  chloride  and  0-l.Y-potassium  chloride: 
thus  in  these  mixtures,  the  common  ion  does  not  cause 
the  deviations  of  the  conductivities  from  additivity. 
Qualitative  agreement  with  the' theory  of  Bennewitz 
and  others  (A.,  1929,  1390)  is  obtained. 

J.  G.  A.  Griffiths. 

Carbon  line  resistances.  J.  B.  Seth,  C.  Asasd, 
and  G.  L.  Pcri  (Phil.  Mag.,  1930,  [vii],  9, 415-422).- 
The  influence  of  humidity  on  the  resistances  of  pencil 
lines  drawn  on  various  insulators  has  been  determined. 
For  a  humidity  the  resistance  R  is  given  by  R1= 
kF3!,  where  b  is  a  constant  dependent  on  the  humidity, 

F  is  the  rate  of  flow  of  the  air  current  over  the  line,  and 
l  is  the  duration  of  the  experiment.  The  application 
of  the  results  to  determination  of  the  hygrometrie 
condition  of  the  atmosphere  is  discussed. 

A.  E.  Mitchell. 

Conductivity  cell  for  eliminating  electrode 
effects  in  measurements  of  electrolytic  conduct¬ 
ance.  T.  S  helloes  ky  (J.  Amer.  Chem.  Soc- 

1930,  52,  1S06 — 1511). — The  assumption  of  adsorp¬ 
tion  at  the  electrodes  does  not  entirely  explain  tee 
variations  in  cell  constant  which  have  been  observed. 
The  effect  is  eliminated  by  the  use  of  a  cell  provided 
with  three  ring  electrodes  placed  at  intervals  between 
the  two  end  electrodes,  each  of  the  three  being  con¬ 
nected,  in  turn,  with  the  detector  and  the  bridge 
rebalanced.  Bata  are  recorded  for  potassium  chloride 
and  hydrochloric-  acid  solutions. 

J.  G.  A.  GannTES- 

‘  Screened  bridge  for  the  measurement  ® 
electrolytic  conductance.  I.  Theory  of  cam- 
city  errors.  H.  Description  of  bridge.  I- 

Seelloysky  (.J.  Amer.  Chem.  Soc.,  1930,  52,  1793— 
1S05). — I.  A  comprehensive  discussion  is  given  of  tbs 
capacity  effects  to  be  considered  in  the  design  of  s 
screened  alternating-current  Wheatstone  bridge.  f 

II.  The  above  considerations  are  applied  in  v* 
construction  of  a  bridge,  described  in  detail,  for  the 
accurate  determination  of  conductivities. 

■J.  G.  A.  Grdtiess- 

Comparison  of  simple  and  complex  iron  salts. 

L  Mobility  of  ions  containing  iron.  F.  H&E-  t 
fwith  R.  Kccerl  and  K.  Roeitassky?  flfouM™-' 
1930,  55,  132— 143».— The  conductivity  of 
of  various  simple  and  complex  iron  salts  has  bf® 
determined  at  25%  and  the  mobility  of 
calculated  from  the  deduced  values  of 
conductivity.  The  values,  in  reciprocal  corns. 
found  to  be:  JfFdCNV'".  100-S;  |£Fe0^^l,' 
97-3:  IfFefCNMe^r,  924:  MTe(CS)^OT: 
j Fe  ,  6s4;  iFe‘%  54.  Assuming  the  vAT-cmy  ■- 
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Scokes7  Law,  the  ratio  of  the  ionic  radii  for  the  above 
aries  is  100  :  103  :  109  :  142  :  147  : 187.  The  three 
tr-77 metrical  ions  can  be  hydrated  only  to  a  relatively 
sasll  extent.  "  H.  Bcetox.  " 

Systems  dimethylpyrone-group  V  element 
halides.  V.  S.  Fikkelsteix  <J.  Russ.  Phys.  Chem. 
Soc..  1930.  62,  161 — 169). — The  molecular  con¬ 
ductivity  of  mixtures  of  dimethylpyrone  and  arsenic 
trichloride  falls  from  6-00  in  solutions  containing 
■>69%  of  the  former  substance  to  0-12  at  23-44%. 
The  molecular  conductivity  is  reduced  progressively 
by  the  addition  of  benzene  to  an  extent  which  is  pro- 
ptrrional  to  the  consequent  dilution  of  dimethyl - 
pyrene,  and  conversely,  is  increased  by  the  addition 
tt  dimethylpyrone  to  benzene-arsenic  trichloride 
mixtures.  The  electrolyte  in  these  systems  probably 
consists  of  associated  molecules  of  arsenic  trichloride 
rah  dimethylpyrone :  this  view  is  further  supported 
Err  c-ryo-copie  measurements  made  on  the  system 
iseaic  trichloride-benzene-dimethylpyrone. 

R.'  Tecszkowski. 

Silver  fluoride.  Conductivity  of  silver  nitrate, 
silver  fluoride,  and  hydrogen  fluoride  at  25'. 
E31.P.  of  the  chain  Ag  .V'n-AgF  sat.  KNO,s 
-Vm-AgNOvAg  at  25®.  E.  V.  Cechxovtizeb 
fJ.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  133—149).— 
Hydrolytic  dissociation  takes  place  even  in  con- 
(enraied  solutions  of  silver  fluoride.  Silver  fluoride 
h  reduced  by  the  action  of  hydrogen  to  yield  metallic 
alter  and  hydrogen  fluoride.  Semi-permeable 
membranes  of  silver  hydroxide  may  be  produced  by 
tee  action  of  concentrated  alkalis*  on  Aver  nitrate 
Kfcrtion.  The  molecular  conductivity  of  silver 
kxride  is  less  than  that  of  nitrate,  as  a  result  both  of 
ie  smaller  mobility  of  the  fluoride  ion,  and  of  the 
smaller  dissociation  constant  of  the  former  salt  in 
®re  concentrated  solution.  Conductivity  measure- 
merits  show  that  the  value  of  this  constant  is  the 
stse  for  both  salts  at  a  concentration  of.  IS*. '60,  whilst 
E-MJ*.  measurements  indicate  that  equal  dissociation 
place  in  0-l.V-solutions,  and  that  a  is  greater 
ifcsnl.  R.  Tecszkowski. 

Electrode  potentials  of  silver  in  cyanide 
solutions.  C.  G.  Fxsk  and  G.  B.  Hogaboom,  jun. 
Cfcser.  Electroehem.  Soc.,  May,  1930.  Advance 
8  pp.). — During  the  electrolysis  of  a  silver 
Jjanide  plating  bath  between  silver  electrodes  at 
’>54  amp.  dm.-  measurements  were  made  of  the 
iiodie  and  cathodic-  polarisations  at  various  regions 
'■*"  the  electrode  surfaces  and  at  various  times.  The 
■stsodie  polarisation  is  always  much  greater  than  that 
*“*  ^e  anode  and  is  slightly  greater  at  the  top  of  the 
-fectrcde  than  at  the  bottom,  whereas  the  reverse  is 
at  the  anode.  These  differences  increase  during 
•g*  course  of  electrolysis  and  are  attributed  to  the  rise 
film  of  solution  partly  depleted  in  silver  over  the 
»&ode  surface  and  to  the  fall  of  a  film  of  solution 
'-cric-hed  in  silver  over  that  of  the  anode.  This 
-ipk nation  is  supported  by  a  comparison  of  the 
ickrUaticn  values  obtained  when  the  electrodes  are 
suspended  in  the  solution  and  when  they  are 

°P  in  a  Haring  cell.  The  polarisation  values  thus 
on  the  thickness  of  the  surface  film  and  the 


velocity  with  which  it  moves  over  the  electrode 
surface.  H.  J.  T.  Ellikcham. 

Potential  of  silver-zinc  alloys.  G.  Peteeyko, 
G.  Vixogoeov,  A.  Dobeowolski,  and  B.  Petrexko 
(Ukraine  Chem. .J.,  1929, 4, 429 — 137). — Measurements 
of  the  PD.  between  electrodes  of  zinc  and  of  zinc- 
silver  alloys  immersed  in  .Y-zine  sulphate  solution 
indicate  the  existence  of  the  alloys  AgZns.  AgZnt, 
AgjZnj,  AgjZru,  and  AgZn.  R*  Tecszkowskl 

Hydrogen  overvoltage.  31.  G.  Eldee  (Tidsskr. 
Kjemi  Berg.,  1930, 10,  37 — 40,  56 — 59). — A  theoretical 
discussion.  H.  F.  Haewood. 

Cathodic  polarisation  of  mercury.  E.  Spitalski 
and  X.  I.  Xekeassov  (Z.  physikal.  Chem.,  1930,  147, 
321 — 344). — Mercury  has  been  selected  for  the  study 
of  polarisation  phenomena  because  of  its  high 
hydrogen  overvoltage.  Measurements  of  the  polaris¬ 
ation  voltage  were  made  in  an  apparatus  which  allowed 
the  direct  and  commutator  methods  to  be  employed 
in  parallel.  Two  different  types  of  hydrogen  over¬ 
voltage  have  been  observed,  a  higher  and  a  lower. 
These  differ  in  their  dependence  on  the  different 
factors  involved.  The  state  in  which  there  Ls  no 
overvoltage,  described  by  Xewberv  (J.C.S.,  1922, 
121,  7),  appears  not  to  exist.  The  relation  between 
"  direct  ”  cathodic  polarisation  voltage  E  and  current 
density  D  is  logarithmic,  E=a—b  log  D,  the  curve 
being  the  same  in  air  and  in  hydrogen.  For  current 
densities  0-001 — 1-0  amp./sq.  c-m.  the  “  commutator  ” 
polarisation  voltage  is  independent  of  current  density- 
in  hydrogen.  For  3‘- sulphuric-  acid  it  has  a  value  of 
0-3  volt  referred  to  hydrogen.  In  air,  however,  the 
“  commutator  ”  polarisation  decreases  with  increasing 
current  density,  but  the  values  are  not  exactly 
reproducible.  The  rate  of  depolarisation  at  the 
cathode,  after  breaking  the  circuit,  is  greater  in  air 
than  in  hydrogen.  After  0-01 — 0-05  see.  the  rate 
of  depolarisation  in  hydrogen  is  independent  of  the 
original  current  density,  but  in  air  the  rate  increases 
with  increasing  current  density.  Stirring  of  the 
solution  does  not  affect  the  “  direct  ”  voltage,  but 
causes  a  fall  in  the  “  commutator  ”  voltage  in  air, 
although  it  has  no  influenc-e  in  hydrogen.  The  rate 
of  depolarisation  is  increased  in  air  by  stirring,  but  not 
in  hydrogen.  The  effects  obtained  appear  to  be  due 
to  the  bringing  of  oxygen  to  the  cathode  from  other 
parts  of  the  solution,  and  not  to  the  removal  of 
hydrogen.  On  stirring  the  mercury  cathode  during 
electrolysis  no  change  is  observed.  On  stirring  during 
depolarisation  a  shift  in  the  negative  direction  takes 
place  after  about  15  sec.  This  disappears  at  the  end 
of  a  few  minutes.  Various  phenomena  observed  at 
the  surface  of  the  mercury  during  polarisation  are 
described.  With  decreasing  hydrogen-ion  concen¬ 
tration  the  “  direct  ”  potential  increases.  In  air  the 
"  commutator  ”  potential  and  rate  of  depolarisation 
increase  with  decreasing  hydrogen-ion  concentration, 
whilst  the  reverse  is  the  case  in  hydrogen.  The 
commutator  ”  potential  under  hydrogen  is  regarded 
as  the  true  overvoltage,  the  presence  of  air  causing 
disturbances  due  to  secondary  oxidation  phenomena. 
The  changes  in  the  “  direct T’  potential  with  current 
density  are  due  to  the  ohmic  resistance  of  the  cathode 
boundary.  The  cause  of  the  polarisation  of  mercury 
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lies  in  the  accumulation  of  atomic  hydrogen  at  the 
surface.  This  accumulation  is  due  to  the  smallness 
of  the  catalytic  influence  of  mercury'  on  tho  reaction 
2H — >H2.  The  behaviour  of  mercury  is  less  com* 
plex  than  that  of  other  metals  because  adsorption  of 
hydrogen  and  chemical  hydride  formation  are  absent. 
A  few  observations  have  been  made  on  the  second  or 
lower  overvoltage.  It  can  be  obtained  only  by  current 
densities  which  are  lower  than  0-025  amp./sq.  cm.  and 
it  is  very  seldom  obtained  in  an  atmosphere  of 
hydrogen.  The  presence  of  mercury  salts  or  oxides  is 
probably'  necessary.  M.  S.  Burr. 

Electrolytic  polarisation.  IX.  Complex 
cyanides  :  (c)  zinc,  cadmium,  and  mercury, 

S.  Glasstone  (J.C.S.,  1930,  1237— 1247).— Measure- 
ments  of  cathode  potential  and  current  efficiency  have 
been  made  during  the  electrolysis  of  solutions  con- 
tabling  complex  cyanides  of  zinc,  cadmium,  and 
mercury.  The  cathode  potential  observed  depends 
on  the  ratio  of  cyanide  to  metal  in  the  solution.  The 
current  efficiency  for  metal  deposition  is  determined 
by  the  relative  magnitudes  of  the  potential  of  de¬ 
position  of  the  metal  in  the  presence  of  excess  of 
cyanide  to  tho  potential  of  hydrogen  evolution  under 
the  same  conditions.  For  this  reason  the  current 
efficiency  for  zinc  can  never  reach  100%.  For 
cadmium  and  mercury,  however,  the  current  effi¬ 
ciency  for  metal  deposition  is  100%  as  long  as  the  rate 
of  deposition  does  not  exceed  the  rate  of  diffusion 
of  the  appropriate  ions  to  the  cathode.  Beyond  this 
limiting  C.D.,  the  value  of  which  may  be  caloulated 
approximately,  tho  cathode  potential  rises,  hydrogen 
is  evolved,  and  the  current  efficiency  falls.  As 
previously  observed  in  similar  cases,  dilution  reduces 
the  limiting  C.D.  to  an  extent  proportional  to  the 
reduction  of  concentration,  whilst  raising  the  tem¬ 
perature  and  stirring  increaso  it.  In  order  to  explain 
the  results  there  is  no  reason  to  suppose  that 
complex  cyanides  dissociate  slowly.  Electrometric 
titration  of  zinc,  cadmium,  and  mercury'  salt  solutions 
with  sodium  cyanide,  using  electrodes  of  the  corre¬ 
sponding  metals,  indicates  that  the  following  complex 
ions  are  formed:  Zn(CN)4",  Cd(CN)3',  Cd(CN)4", 
Hg(CN)3',  and  Hg(CN)4".  There  is  a  possibility'  that 
zinc  forms  a  complex  cation  Zn2(CN)2"  and  that  this, 
rather  than  the  simple  zinc  ion,  is  discharged  at  the 
cathode  during  electrolysis.  M.  S.  Burr. 

Activation  of  chemical  reactions  by  salts. 
VI.  Cathodic  polarisation  during  electrolysis. 
N.  A.  Izgarischkv  and  C.  M.  Ravikovitsch  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  255 — 259). — The  cathode 
polarisation  voltage  obtained  in  the  electrolytic 
deposition  of  nickel  from  nickel  chloride  solutions  is 
affected  by  the  addition  of  various  chlorides  in  the 
order :  CdCl2<AlCl3<Lia<CoCl2<MgCl,<NiCl,< 
NaCl  <  KC1  <  CaCl2  <  SrCl2  <  NH4C1  <  BaCl2  <  ZnCl,. 
The  yields  of  nickel  deposited  per  unit  of  current  are 
as  follows :  in  tho  presence  of  NH.Cl  68%,  NaCl 
66%,  LiCl  64%,  KC1  60-1  %,  MgCl2  55-9%,  BaCl,  52%, 
SrCl2  32-4%,  NiCU  35-4%,  and  CaCJ2  30-8%  “of  the 
theoretical.  Of  the  above  cations,  only  zinc  and 
cadmium  are  deposited  together  with  niokel  on  the 
cathode.  The  most  lustrous  deposits  are  obtained  in 
tho  presence  of  lithium,  sodium,  ammonium,  and 


magnesium,  whilst  the  toughest  deposits  are  given  by 
the  addition  of  the  first  three  of  these  metals  and  oi 
cadmium.  Evolution  of  gas  at  the  cathode  occurs  to 
any  considerable  extent  only'  in  the  presence  of 
alkaline-earth  metals.  R.  Truszkowski. 

Activation  of  chemical  reactions  by  salts. 
VII.  Oxidation-reduction  systems.  N.  A.Izcu- 
rischev  and  A.  V.  Turkovskaja  (J.  Russ.  Phys.  I 
Chem.  Soc.,  1930,  62,  261 — 265). — The  Eh  of  systems 
containing  ferrous  and  ferric  iron  is  increased  by  the 
addition  of  cadmium  chloride,  and  is  diminished  by 
the  addition  of  various  other  chlorides  in  the  follow¬ 
ing  order :  action  of  LiCl<MgCl2<CaCl2<BaCl2< 
NaCl<KCl<NH4Cl ;  zinc  chloride  lowers  Eh  at 
concentrations  below  N,  and  raises  Eh  at  higher 
concentrations,  whilst  tho  action  of  the  remaining 
chlorides  increases  with  their  concentration.  Nitrates 
raise  the  E /,  value  proportionately  to  their  concen¬ 
tration  in  the  order  :  action  of  NH4N03<KN03< 
NaN03<Sr(N03)2  <  Ca(N03)2  <  LiN03  <  Mg(N03),  < 
Cd(N03)2.  The  addition  of  sodium  bromide  raises 
Eh  more  than  does  sodium  nitrate,  and  sodium  sul¬ 
phate  depresses  Eh  to  a  greater  extent  than  does  j 
sodium  chloride.  The  above  effects  cannot  be 
attributed  to  variations  in  consequent  on  the 
addition  of  these  salts,  or  to  the  formation  of  complex 
double  salts  with  iron  chlorides. 

R.  Truszkowski. 

Adsorption  phenomena  occurring  during  the 
anodic  oxidation  of  formic  acid.  P.  Herasymenko 
(Ukraine  Chem.  J.,  1929,  4,  439— 455).— The  anodic 
oxidation  of  formio  acid  is  investigated  using  revolving 
intermittently  connected  anodes,  so  that  the  pro¬ 
ducts  of  oxidation  are  continually'  removed  from  each 
anode.  The  current-potential  curves  obtained  differ 
from  those  found  by  Muller  (A.,  1923,  i,  743;  1928, 
377),  using  stationary  anodes,  in  which  the  curves 
rise  to  a  first  maximum,  fall,  and  then  again  rise;  :| 
here  the  first  maximum  is  absent.  The  addition  of 
bromides  or  chlorides  considerably  reduces  the  current 
due  to  oxidation  of  formic  acid,  as  a  result  of  pre¬ 
ferential  adsorption  on  the  anode,  with  consequent 
elution  of  formic  acid.  The  saturation  current 
corresponding  with-  the  deposition  of  bromine  from 
a  Jf-potassium  bromide  solution  is  fifty'  times  as  great  j 
as  the  first  maximal  oxidation  current  of  M -formic 
acid,  suggesting  that  only  a  part  of  the  area  of  the 
anode  activates  oxidation.  The  first  oxidation 
current  is  supposed  to  be  due  to  oxidation  of  formic 
acid  molecules  activated  by  adsorption  at  certain  active 
centres.  This  current  becomes  constant  when 
equilibrium  is  attained  between  the  molecules  under¬ 
going  adsorption  at  the  active  centres  and  those 
undergoing  oxidation.  With  stationary  electrodes  j 
the  active  centres  then  become  inactivated  by  ex¬ 
haustion  of  the  adsorptive  forces ;  hence  the  diminution 

in  oxidation  current  observed  by'  Muller.  At  tl be 
second  rise  of  the  curves  unadsorbed  formic  acta 
oxidised  over  the  whole  anodal  surface,  the  mg>e 
voltage  (about  1-2  volts)  supplying  the  necessary 
energy  without  the  necessity  of  active  centres. 

R.  Truszkowski-  j 

Systems  with  particularly  small  asyunrietn 
emission-work  for  electrons.  Wo.  Ostwald  (ho  ■ 
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loid-Z.,  1930,  51,  370 — 376). — Relations  between 
certain  types  of  electric  rectifiers,  contact  catalysts, 
and  photo-electric  colls  are  discussed,  especially  in 
regard  to  their  structure.  A  mixture  of  electrically 
conducting  material  with  insulating  material  is 
particularly  characteristic  of  these  systems.  The 
work  of  emission  of  the  electrons  for  such  systems  is 
both  small  and  asymmetrical  or  oriented. 

E.  S.  Hedges. 

Photogalvanic  phenomena  with  irradiated 
cupric  oxide  electrodes  (Becquerel  effect).  M. 
Karschulin  (Biochem.  Z .,  1930,  220,  122 — 132). — 
The  preparation  of  copper  oxide  electrodes  is  described 
and  the  E.M.F.  of  the  photogalvanic  cell  prepared 
from  them  has  been  determined  with  water  and 
solutions  of  the  sodium  halides  as  electrolytes.  The 
cell  filled  with  water  showed  only  a  slight  increase  of 
potential  ascribed  to  the  thermal  absorption  of  the 
copper  oxide.  Large  P.D.  between  sodium  iodide 
and  other  halides  are  due  to  the  occurrence  of  photo¬ 
chemical  (formation  of  copper  subiodide)  and  auto- 
catalytic  (tri-iodide  ion)  processes. 

P.  W.  Clutterbuck. 

Rates  of  second-order  gas  reactions.  L.  S. 
Kassel  (Proc.  Nat.  Acad.  Sci.,  1930, 16,  358—364).— 
Theoretical.  The  usual  formula,  —dN jdT—ZerEniT  is 
unsatisfactory.  The  reaction  2HI=I2-)-H2  (Boden- 
stein.  A,,  1897,  ii,  252)  may  be  empirically  represented 
by  assuming  a  linear  increase  of  the  energy  of  activa¬ 
tion  with  temperature;  this  requires  the  chance  of 
reaction  to  increase  continuously  with  the  energy  of 
collision.  It  is  predicted  from  theoretical  consider¬ 
ations  that  this  linear  increase  will  fail  at  temperatures 
only  slightly  higher  than  those  yet  reached  in  the 
hydrogen  iodide  decomposition  (800°). 

J.  R.  I.  Hepburn. 

Velocity  of  unimolecular  reactions.  J.  Frenkel 
(2.  Physik,  1930,  62,  49 — 53). — Pdlanyi  and  Wigner 
iu  their  expression  for  the  probability  of  dissociation 
or  evaporation  of  a  single  molecule  (A.,  1929,  404) 
have  made  the  implied  assumption  that  the  “  inner  ” 
temperature  of  a  molecule,  due  to  the  vibrational 
energy  of  its  component  atoms,  coincides  with  its 
‘external  ”  temperature,  defined  by  translational  or 
rotational  energy.  Without  this  assumption  and  on 
the  basis  of  the  classical  distribution  law  it  is  shown 
that  Pdlanyi  and  Wigner’s  expression  verulkT  is  a 
limiting  case  which  holds  for  complex  molecules  or 
generally  as  a  first  approximation.  For  the  par¬ 
ticular  case  of  nitrogen  pentoxide  the  following 
expression  is  obtained  :  A  —  V 27r(ATv/»t!) .  X 

(h7ni/y/;7,0)"‘f3/'t.  For  such  a  simple  molecule  the 
theory  gives  only  a  qualitative  result. 

S.  L.  Cowan. 

Luminosity  in  gaseous  combustion.  W.  T. 
;"AVn>  and  W.  Davies  (Phil.  Mag.,  1930,  [vii],  9, 
•wO — 401). — Photographic  investigation  of  the 
explosions  of  carbon  monoxide-oxygen  mixtures 
shows  that  luminosity  can  be  manifest  in  exploded 
gaseous  mixtures  long  after  chemical  combination  is 
eomplete.  It  is  suggested  that,  since  the  more 
Permanent  gases  present  remain  luminous  at  tem¬ 
peratures  below  which  they  are  normally  luminescent, 

he  chemical  combination  leads  to  the  formation  of 
a«normal  molecules  which  pass  only  slowly  to  normal 


molecules.  The  heat  evolved  in  the  transition  from 
abnormal  to  normal  molecules  is  considered  to 
represent  an  appreciable  part  of  the  heat  of  com¬ 
bustion.  A.  E.  Mitchell. 

Temperature  measurements  in  gaseous  com¬ 
bustion.  W.  T.  David  and  W.  Davies  (Phil  Mag., 
1930,  [vii],  9,  402 — 414). — The  temperature  as 
measured  by  a  platinum  wire  in  a  gaseous  explosion 
is  always  considerably  higher  than  that  indicated  by 
pressure  measurements  during  the  explosion.  The 
platinum  wire  maintains  this  higher  temperature  for 
about  1  sec.  after  the  maximum  pressure  has  been 
reached.  The  temperature  of  the  wire  is  regarded  as 
being  equal  to  that  of  the  gas  plus  a  quantity  corre¬ 
sponding  with  the  reversion  of  abnormal  to  normal 
molecules  (cf.  preceding  abstract). 

A.  E.  Mitchell. 

Rate  of  rearrangement  of  pinene  to  dipentene. 
L.  S.  Kassel  (J.  Amer.  Chom.  Soc.,  1930,  52,  1935 — 
1936). — In  view  of  the  results  of  Conant  and  Carlson 
(this  vol.,  92),  the  correct  first-order  velocity  co¬ 
efficients  for  the  above  rearrangement  are  twice  those 
reported  by  Smith  (A.,  1927,  212). 

J.  G.  A.  Griffiths. 

Kinetics  of  the  reaction  of  reduction  of  arsenic 
anhydride  in  hydrochloric  acid  solution  by 
phospho-nitrous  [hypophosphorous  ?]  acid.  G.  S. 
Vozdvijenski  and  A.  F.  Gerasimov  (J.  Russ.  Phys. 
G'hem.  Soc.,  1930,  62,  409 — 418). — The  velocity  of 
reduction  by  hypophosphorus  acid  of  arsenic  anhydride 
in  hydrochloric  acid  solutions  of  various  concentra¬ 
tions  corresponds  with  that  of  a  reaction  of  the  second 
order,  expressed  by  —dCA,,onhldt=KCMon),  ■  CniTOt— 
BCA,mn)a{B—(CQ—C)},  where  B  and  C0  are  respectively 
the  initial  concentrations  of  hypophosphorous  and 
arsenic  acids,  and  C  is  the  concentration  of  the  latter 
at  time  t.  The  velocity  coefficients  vary  with  the 
initial  concentrations  of  the  substrates  and  solvent. 
The  reaction  proceeds  probably  in  three  stages : 
AsCl,  +  H.PO,=As  +  -PO,  +  3HC1,  -P02  +  H20 = 

•PO(OH)2,  2{-PO(OH)2}=H4P2Og. 

R.  Truszkowski. 

Equation  for  the  reaction  between  invertase 
and  sucrose.  J.  Berkson  and  F.  Hollander 
(J.  Washington  Acad.  Sci.,  1930,  20,  157 — 171 ;  cf. 
A.,  1928,  797  ;  1929, 772).— The  equation p'=200/(l  + 
e"),  where  p  is  the  percentage  of  unchanged  sucrose 
and  r  is  a  rate  parameter,  quantitatively  describes  the 
reaction  between  sucrose  and  yeast  invertase  with 
variation  of  temperature,  concentration  of  enzyme, 
and  initial  concentration  of  sucrose.  The  parameter 
r  varies  linearly  with  the  concentration  of  invertase, 
non-linearly  but  regularly  with  concentration  of 
sucrose  and  temperature.  J.  R.  I.  Hepburn. 

Law  of  periodicity.  VI.  Esterification  of  cer¬ 
tain  alcohols  and  activity  of  mesitylene.  A. 
Ravikovitsch  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
177 — 185). — The  velocity  of  esterification  of  a  number 
of  homologous  alcohols  with  acetic  acid  in  the  presence 
of  hydrogen  bromide  varies  periodically  with  the 
accumulation  of  similar  radicals.  Thus  the  velocity 
of  formation  of  methyl  acetate  is  greater  than  that  of 
ethyl  acetate,  and  that  of  both  is  smaller  than  that  of 
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glycerol.  The  reverse  is  the  case  with  the  corre¬ 
sponding  fully  methylated  derivatives;  the  order  is 
here  CMe3-OH<CMe-CMe.,-OH,  and  CMeyOH  and 
CMe3-CMe2-OH>OH-CMc2rCMe2-OH.  With  accumu¬ 
lation  of  >CH*OH  groups  the  order  of  activity  is 
MeOH<(CH2-OH)2>[CH(OH)-CH2-OH]2.  Perio¬ 
dicity  can  also  be  observed  in  the  reactivity  of  homo¬ 
logous  aromatic  compounds;  thus  benzene  reacts 
more  energetically  with  sulphuric  acid  than  does 
toluene,  whilst  mesitylcne  is  six  times  as  active  as  in 
benzene.  Mcsitol  is,  on  the  contrary,  less  reactive 
with  acetic  acid  in  the  presence  of  hydrogen  bromide 
than  is  phenol.  R.  Truszkowski. 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  IV.  E.  Yamamoto  (J.  Soc.  Chem.  Ind. 
Japan,  1930,  33, 177— 17Sb  ;  cf.  this  vol.,  300,  337).— 
The  rate  of  decomposition  of  bonzenediazonium 
chloride  at  0°  is  greatly  increased  in  sunlight. 

0.  J.  Walker. 

Velocity  measurements  of  intramolecular 
changes  in  iV-chloroacet-x-naphthylamide. 
A.  P.  J.  Hoogeveen  (Rec.  trav.  chirn.,  1930,  49, 
503 — 525 ;  cf.  Fontein,  A.,  1928,  716). — The  velocity 
of  conversion  of  IV-chloroaeet-a-naphthylamide  into 
4-chloro-l-acetnaphthalide  has  been  measured  in 
mixtures  of  alcohol  and  water  and  of  acetic  acid  and 
water,  using  varying  quantities  of  hydrochloric  acid 
as  catalyst.  In  each  case  the  reaction  velocity  has  a 
minimum  value  in  the  mixtures  containing  50  vol.-% 
of  the  non-aqueous  solvent.  Up  to  20%  of  alcohol 
or  acetic  acid  the  effect  of  increasing  the  concentration 
of  hydrochloric  acid  is  very  small.  For  equal  per¬ 
centages  of  alcohol  and  of  acetic  acid  the  reaction 
velocity  in  concentrated  solutions  is  greater  in  the 
acetic  acid  mixtures,  whilst  in  dilute  solutions  the 
velocity  is  greater  in  the  alcohol  mixtures.  Above 
50%  of  either  acetic  acid  or  alcohol  the  main  product 
is  4-chloro-l-acetnaphthalide,  with  some  of  the 
2-chloro-compound,  but  in  dilute  alcoholic  solution 
chiefly  resinous  products  are  formed. 

O.  J.  Walker. 

Dissolution  velocity  of  oxygen  in  water. 
S.  Miyamoto  and  T.  Kaya  (Bull.  Chem.  Soc.  Japan, 
1930,  5,  123 — 136). — The  velocity  of  oxidation  of 
aqueous  sodium  sulphite  by  a  stream  of  purified  air 
is  independent  of  the  concentration  of  solute,  and  is  a 
linear  function  of  the  velocity  of  the  air.  The  dis¬ 
solution  velocity  of  oxygen  in  water  under  conditions 
of  zero  concentration  of  oxygen  in  the  dineric  surface 
solution  /air  is  deduced  from  the  oxidation  velocity 
coefficient.  J.  O.  Cutter. 


the  velocity  coefficient,  v  is  the  volume  in  c.c.  of  the 
solution,  F0  is  the  number  of  c.c.  at  N.T.P.  of  hydrogen 
corresponding  with  the  initial  ammonium  chloride 
content  (2NH4C1  equivalent  to  H,),  v0  is  the  number 
of  c.c.  at  N.T.P.  of  hydrogen  evolved  at  time  t,  and  s 
is  the  area  in  cm.2  of  the  magnesium  plate  used.  The 
temperature  coefficient  of  tho  reaction  is  T72.  The 
velocity  of  reaction  at  high  concentrations  of  ammon¬ 
ium  chloride  is  not  proportional  to  the  concentration, 
showing  that  factors  other  than  diffusion,  repre¬ 
sented  by  equation  iii  above,  enter  into  tho  reaction. 
In  Y-solutions  of  ammonium  chloride  the  velocity  of 
the  third  reaction  rises,  whilst  that  of  reactions  i  and 
ii  falls,  thereby  producing  passivation  of  the  metal 
surface.  The  value  of  K  varies  inversely  with  the 
concentration  of  ammonium  chloride  between  T04 
and  0-046iY,  below  which  the  velocity  again  fails, 
owing  to  the  covering  of  the  metal  surface  by  hydr¬ 
oxide.  The  addition  of  magnesium  chloride  or  of 
ammonia  solution  retards  the  velocity  of  reaction,  as 
a  result  of  reversal  of  reaction  iii ;  ammonia  exerts, 
apart  from  this,  a  specific  inhibitive  action. 

R.  Truszkowski. 

Velocity  of  crystallisation.  II.  E.  N.  Gafox 
(Ukraine  Chem.  J.,  1929,  4,  505 — 519;  cf.  A.,  1929, 
1232). — The  absolute  value  of  the  velocity  of  crystall¬ 
isation  under  identical  conditions  (temperature  and 
number  of  nuclei)  depends  on  the  degree  of  super¬ 
saturation.  The  initial  period  of  crystallisation  is  for 
many  salts  characterised  by  increase  in  the  velocity 
coefficient  and  depends  on  the  neutralisation  of  the 
charges  on  the  surface  of  the  nuclei.  The  expression 
(K0—Ku)j A— const.  is  derived,  where  K0  is  the 
initial  velocity  coefficient,  Kn  is  the  mean  coefficient  of 
the  succeeding  period,  and  A  represents  the  quantity 
of  salt  adsorbed.  Electrolytes  other  than  that 
crystallising  either  diminish  the  degree  of  adsorption 
of  the  substance  or  have  no  influence  on  adsorption ; 
in  the  former  case,  their  action  is  due  to  preferential 
adsorption  with  consequent  weakening  of  the  electro¬ 
static  field  of  force  of  the  crystal  surface.  Such  salts 
are  those  the  degree  of  polarity  of  the  ions  of  v'hich  is 
greater  than  that  of  the  ions  of  the  substance  under¬ 
going  crystallisation,  whilst  for  indifferent  electrolytes 
their  ions  possess  a  smaller  polarity.  Intheformercase 
the  velocity  of  crystallisation  is  enhanced,  and  in  the 
latter  case  diminished.  The  ratio  of  the  velocity 
coefficient  of  dissolution  to  that  of  crystallisation  is 
for  ammonium  oxalate  and  oxalic  acid  equal  to  M°r 
sodium  oxalate  to  24-6,  and  for  sodium  dinitrophen- 
oxide  to  12-2.  R.  Truszkowski. 


Velocity  of  dissolution  of  metals  in  aqueous 
salt  solutions.  III.  Velocity  of  dissolution  of 
magnesium  in  ammonium  chloride  solution. 
E.  Bekier  and  B.  Zablocki  (Rocz.  Chem.,  1930,  10, 
314 — 327  ;  cf.  this  vol.,  549). — The  process  of  dis¬ 
solution  of  magnesium  in  aqueous  ammonium  chloride 
consists  in  the  following  reactions :  (i)  Mg+2H20= 
Mg(OH)2+2H,  (ii)  2H — (iii)  Mg(OH)24- 
2NH4Cl=MgCl2-f-2NH4OH.  The  velocity  of  dis¬ 
solution  is  determined  by  the  velocity  of  diffusion  at 
the  metal  surface,  i.e.,  it  is  proportional  to  the  rate 
of  stirring.  The  expression  K—{v[st) .  log, F0/(F0— 
is  derived  and  experimentally  verified,  where  K  is 


Kinetics  of  the  heterogeneous  thermal  decom¬ 
position  of  methyl  formate.  E.  W.  R.  Steacie 
(Proc.  Roy.  Soc.,  1930,  A,  127,  314— 330).— Using 
an  apparatus  essentially  the  same  as  that  employed 
by  Hinshelwood  (A.,  1927,  630),  the  thermal  de¬ 
composition  of  gaseous  methyl  formate  has  heen 
investigated  in  silica  vessels  at  368 — 550°.  -j"® 
results  obtained  for  the  rate  of  decomposition,  togetae 
with  the  analysis  of  the  products,  indicate  that  t  ie 
primary  reaction  is  the  decomposition  of  me_.Y 
formate  into  methyl  alcohol  and  carbon  monoxide, 
involving  the  doubling  of  the  initial  pressure ;  this  to 
followed  by  a  slow'  secondary  reaction  when  t  e 
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alcohol  decomposes  in  stages,  with  formation  of 
formaldehyde,  carbon  monoxide,  and  hydrogen.  The 
results  of  experiments  in  which  the  reaction  vessel  is 
packed  with  powdered  silica  indicate  that  the  reaction 
takes  placo  entirely  at  the  surface  of  the  silica.  The 
complete  heterogeneity  of  the  reaction  is  further 
confirmed  by  the  fact  that  the  temperature  coefficient 
is  unaltered  by  the  addition  of  powdered  silica  and  is 
satisfactorily  expressed  by  the  Arrhenius  equation. 
The  heat  of  activation  is  calculated  to  be  4S,700  g.-cal. 
per  mol.  Since  the  rate  of  the  reaction  is  expressed 
by  the  equation  —  <2/df(H’C02Me)=/f(H*C02Me/[l  + 
c(MeOH) /a],  where  c  is  a  constant  independent  of  the 
temperature  and  a  is  the  initial  concentration  of 
methyl  formate,  one  of  the  products  must  be  adsorbed 
so  strongly  that  the  free  space  is  inversely  proportional 
to  the  pressure  of  the  product  (cf.  Hinshelwood  and 
Prichard,  A.,  1925,  ii,  310).  The  effects  of  adding 
carbon  dioxide,  methane,  carbon  monoxide,  hydrogen, 
water  vapour,  formaldehyde,  and  methyl  alcohol 
were  studied,  but  with  the  exception  of  methyl  alcohol, 
for  which  the  retarding  effect,  although  considerable,  is 
much  less  than  the  calculated  amount,  none  of  these 
addenda  produced  any  alteration  in  the  rate  of  re¬ 
action.  It  is  considered  probable  that  the  retardation 
is  actually  caused  by  some  product  present  in  small 
amount  which  arises  from  the  decomposition  of  the 
alcohol.  L.  L.  Bircumshaw. 

Rapid  determination  of  corrodibility.  K. 
Konopicky.— Sec  B.,  1930,  561. 

Discussion  on  catalytic  reactions  at  high 
pressures  (Proc.  Roy.  Soc.,  1930,  A,  127,  240 — 
267).  G.  T.  Morgan. — Pressure  is  employed  in 
chemical  reactions  to  diminish  the  volatility  of  re¬ 
agents,  thus  retaining  them  in  the  liquid  phase  at 
higher  temperatures,  and  to  bring  about  a  greater 
concentration  of  gaseous  reagents.  The  use  of 
pressure  to  facilitate  chemical  reaction  is  illustrated 
hy  the  hydrolysis  of  fats  and  oils  by  water  under 
pressure  (in  the  presence  of  a  catalyst),  the  alkylation 
of  aromatic  amines,  and  the  intercon version  of 
naphthols  and  naphthylamines.  Work  on  the 
ammonia  synthesis  and  on  the  synthesis  of  methyl 
alcohol  from  carbon  monoxide  and  hydrogen  is  briefly 
and  historically  reviewed.  The  aldolisation  hypo¬ 
thesis  which  accounts  of  the  formation  of  higher 
aldehydes  and  alcohols  in  the  latter  synthesis  is 
discussed. 

W.  A.  Bone. — Work  in  the  High  Pressure  Gas 
research  Laboratories  at  the  Imperial  College  during 
the  last  three  years  is  reviewed,  with  special  reference 
to  the  formation  of  formaldehyde,  methyl  alcohol,  and 
Methane  from  carbon  monoxide  and  hydrogen.  By 
selecting  a  suitable  catalyst  and  temperature  any 
°ne  of  these  three  substances  may  be  produced  to  the 
practical  exclusion  of  the  other  two.  The  absence  of 
satisfactory  equilibrium  data  in  regard  to  the  methyl 
alcohol  synthesis  previous  to  the  present  series  of 
Investigations  is  pointed  out,  and  the  extreme 
jfflportance  of  determining  the  equilibrium  constant 
y  approaching  the  equilibrium  from  both  sides  is 

?hasised.  Errors  due  to  the  fact  that  at  the 
pressures  used  the  equilibrium  mixtures  do  not 
°bcy  the  simple  gas  laws  are  discussed. 


M.  P.  Applebey. — The  need  for  accurate  knowledge 
of  the  physical  properties  of  gas  mixtures  at  high 
pressures  is  reiterated.  A  theory  is  outlined  to 
explain  the  fact  that  a  very  active  catalyst  for  the 
ammonia  synthesis  is  metallic  iron  reduced  from 
magnetic  iron  oxide,  with  alumina  present  as  pro¬ 
moter.  The  iron  oxide  is  isomorphous  with  iron 
spinel,  Fc(A102)2,  and  it  is  suggested  that  the  alumina 
becomes  uniformly  disseminated  through  the  iron 
catalyst,  barriers  of  alumina  being  thus  formed  which 
prevent  the  growth  and  coalescence  of  the  minute  iron 
crystals  on  which  the  activity  of  the  catalyst  depends. 
The  function  of  a  catalyst  is  to  lower  the  energy  of 
activation  of  the  reacting  substance,  and  calculation 
shows  that  the  total  amount  of  energy  necessary  in 
industrial  practice  to  fix  a  given  amount  of  nitrogen 
by  the  use  of  a  catalyst  is  about  one  quarter  of  the 
energy  required  to  activate  the  same  amount 
electrically.  In  the  ammonia  synthesis  it  is  necessary 
to  activate  the  nitrogen  as  well  as  the  hydrogen.  It 
is  considered  that  recent  experiments  prove  the 
intermediate  formation  of  iron  nitride,  and  iron  has 
been  prepared  in  a  very  active  form  which  absorbs 
both  hydrogen  and  nitrogen.  Tungsten  has  also  been 
prepared  in  an  active  form  which  decomposes 
ammonia  at  300°  according  to  the  equation  ?iW-b 
NH3=W„NH+H2. 

A.  M.  J.  F.  Miguels. — Three  ranges  of  pressure  are 
arbitrarily  defined  :  low,  up  to  2500  atm. ;  medium, 
2500 — 10,000  atiu.;  high,  above  10,000  atm.  The 
effect  of  increased  polarity  in  gases  and  gas  mixtures 
at  high  pressures  is  pointed  out,  together  with  the  fact 
that  when  molecules  arc  compressed  potential  energy 
is  stored,  which  may  result  in  the  reaction  occurring 
with  a  lower  kinetic  energy,  t.e.,  at  a  lower  tem¬ 
perature.  It  is  shown  that  the  entropy  is  decreased 
by  increasing  pressure,  and  therefore  cc  must  also 
decrease.  Work  is  proceeding  in  the  Amsterdam 
High  Pressure  Laboratories  on  the  effect  of  pressure 
on  isotherms  of  gases,  compressibilities  of  liquids  and 
solids,  viscosity  of  liquids  and  solids,  solubility  of 
gases  in  liquids,  dielectric  constants,  refractive  indices, 
specific  heats,  and  electrical  resistance  of  metals. 

E.  K.  Rideal. — The  question  of  the  reproducibility' 
of  catalytic  surfaces  by  building  up  a  surface  from 
volatilised  metallic  atoms  or  by  disintegration  of  a 
macrocrystalline  solid  is  discussed.  The  activation  of 
catalysts  is  noted,  and  from  experiments  on  the 
oxidation  of  copper  the  conclusion  is  reached  that  the 
surface  of  an  active  copper  catalyst  is  broken  up  into 
a  number  of  minute  cracks,  and  that  when  the  gas  hits 
the  surface  the  molecules  of  the  former  slide  along  the 
surface  and  down  into  the  cracks.  This  confirms  the 
use  of  alumina  as  a  promoter  in  an  iron  catalyst. 
Recent  work  on  the  heats  of  adsorption  of  hydrogen 
on  active  catalysts  shows  that  the  quantity'  of  gas 
passing  into  solution  during  the  time  interval  neces¬ 
sary  to  measure  the  heat  of  adsorption  is  relatively 
great,  and  if  correction  is  made  for  this  quantity  the 
heat  of  adsorption  is  independent  of  the  quantity 
adsorbed.  The  heat  of  adsorption  of  hydrogen  on  an 
active  catalyst  is  about  40,000  g.-cal.,  the  value  for 
inactive  copper  being  about  12,000  g.-cal. 

S.  J.  Green. — The  necessity'  for  a  closer  examin¬ 
ation  of  the  ultimate  molecular  structure  of  the  surfaces 
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of  catalysts  is  emphasised.  Recent  work  is  quoted, 
showing  that  in  the  decomposition  of  methyl  alcohol  by 
(a)  copper,  ( b )  zinc  oxide,  a  parallelism  exists  between 
the  change  in  the  copper  lattice  and  the  percentage  of 
methyl  formate  and  formaldehyde  produced,  and  the 
variation  of  the  zinc  oxido  lattice  and  the  percentage 
of  carbon  monoxide  produced. 

C.  N.  Hinshelwood. — Attention  is  directed  to  the 
important  facts  that  energy  must  be  supplied  to  the 
molecule  before  it  can  rc-arrange  itself,  and  that 
catalytic  actions  arc  very  sensitive  to  the  actual 
structure  of  tho  surface.  Energy  may  be  stored  in 
molecules  after  their  adsorption  at  a  surface  by 
distortion,  and  therefore  less  energy  need  be  supplied 
in  order  to  effect  a  breakdown  or  rearrangement  of 
tho  molecule. 

F.  G.  Donnan. — Reference  is  made  to  the  work 
of  Donnan  and  Shaw  and  of  Lush  on  the  velocity  of 
reduction  of  oleic  acid  by  hydrogen  under  pressure  in 
the  presence  of  a  nickel  catalyst,  which  showed  that 
tho  velocity  is  proportional  to  the  square  root  of  the 
gas  pressuro  p-  As  the  solubility  of  hydrogen  in 
metals  is  proportional  to  y/p,  it  is  concluded  that  the 
active  substance  is  atomic  hydrogen. 

A.  C.  Egerton. — The  action  of  lead  compounds  as 
anti-knocks  supports  the  views  advanced  by  Hinshcl- 
wood. 

E.  B.  Maxted. — The  velocity  of  hydrogenation  is 
sometimes  proportional  to  \/p,  but  may  also  be 
proportional  to  p  or  to  some  value  between  the  two. 

E.  F.  Armstrong. — Tho  increased  activity  due  to 
the  action  of  promoters  may  be  due  to  chemical  rather 
than  to  physical  causes,  and  in  some  cases  simply  to 
the  development  of  a  greater  surface.  The  develop¬ 
ment  and  maintenance  of  the  greatest  active  surface 
is  the  essential  fact  connected  with  their  activity. 
Increased  activity  of  a  catalyst,  duo  to  chemical  causes, 
is  illustrated  by  tho  effect  of  adding  copper  to  a 
nickel  catalyst.  L.  L.  Bircumshaw. 

Oxidations  in  presence  of  ammonia  and  of 
cobalt  salts.  I.  Potassium  ferrocyanide.  II. 
Potassium  arsenite.  A.  V.  Pavlinova  (Ukraine 
Chem.  J.,  1929,  4,  471—473,  475—477).—!.  The 
amount  of  potassium  ferrocyanide  oxidised  in  solutions 
containing  ammonia  and  cobaltous  sulphate  is  pro¬ 
portional  to  tho  quantity  of  cobaltic  salt  produced, 
whence  it  follows  that  the  reaction  is  an  induced  one, 
cobaltous  salts  activating  atmospheric  oxygen.  The 
induction  factor  is  2-76. 

II.  Atmospheric  oxygen  oxidises  arsenite  in  am- 
moniacal  solution  to  arsenate  only  in  the  prcsenco  of 
cobaltous  salts.  The  induction  factor  of  this  reaction 
is  equal  to  0-95,  which  corresponds  with  the  oxidation 
by  one  atom  of  oxygen  of  1  mol.  of  arsenious  acid  and 
of  2  mols.  of  cobaltous  sulphate.  The  presence  of 
cither  of  the  above  substances  catalyses  the  oxidation 
of  the  other.  R.  Truszkowski. 

Activation  of  chemical  reactions  by  salts.  IV. 
Electrochemical  production  of  ammonium  per¬ 
sulphate.  N.  A.  Izgarischev  and  N.  M.  Gruzdeva 
(J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  241—247).— 
The  addition  of  zinc,  aluminium,  manganous,  and 
cadmium  sulphates  to  the  reaction  solution  retards  tho 
initial  rate  of  electrolytic  oxidation  of  ammonium 


sulphate  to  persulphate,  whilst  potassium,  sodium, 
lithium,  magnesium,  and  cobaltous  sulphates,  and  also 
the  chlorides  of  all  the  above  metals  activate  the 
reaction.  The  oxalates,  citrates,  tartrates,  iodides, 
and  hydrogen  phosphates  of  potassium  retard  reaction, 
which  is  activated  by'  other  potassium  salts  in 
the  order:  KN03<KBr<K2SO,t<KCl<KF.  The 
most  active  ions  are  those  of  potassium  and  of 
fluorine,  and  their  action  increases  with  concentration 
to  a  maximum  at  0-01Ar-solutions,  after  which  it 
declines  with  further  increase  in  concentration  for 
potassium  fluoride  and  chloride,  but  not  acetate. 
The  action  of  the  above  salts  is  not  connected  with  the 
p, i  of  their  solutions  or  with  complex  compound  form¬ 
ation  ;  it  is  supposed  that  the  electrostatic  field  sur¬ 
rounding  the  ions  is  capable  of  influencing  the  velocity 
of  electronic  rearrangement  of  the  substrate  atoms, 
and  hence  of  affecting  the  velocity  of  reaction. 

R.  Truszkowski. 

Activation  of  chemical  reactions  by  salts.  V. 
Oxidation  of  potassium  iodide  by  dichromate. 
N.  A.  Izgarischev  and  A.  K.  Belaiev  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  249— 253).— The  velocity 
of  oxidation  of  potassium  iodide  by  potassium  di- 
chromate  solution  is  retarded  by  chlorides  in  the  order: 
action  of  ZnCl2<LiCl<CoCl2<NiCl2<KCl<CdCl2  j 
sulphates  have  at  equivalent  concentrations  a  greater 
inhibitivc  effect,  in  the  order  CoS04<NiS04< 
ZnSO4<MnSO4<MgSO4<Li2SO4<Na2SO4<K2S04< 
CdS04.  A  maximum  inhibitive  concentration  exists 
for  each  salt,  above  and.  below  which  reaction  is  more 
rapid,  in  some  cases  even  exceeding  that  obtained  in 
the  absence  of  salts.  The  above  results  are  in  dis¬ 
agreement  with  the  theories  of  Grubc  and  Schmid 
(A.,  192(5,  474),  and  of  Bronsted  (A.,  1922,  ii,  699), 
being  in  no  way  related  to  the  pa  of  the  solutions,  to 
tho  dehydrativc  power  of  the  ions  added,  or  to  changes 
in  the  activity  coefficients.  R.  Truszkowski. 

Catalytic  oxidation  of  mercurous  nitrate 
solution  by  cupric  ion.  F.  G.  Germuth  (Arner.  J. 
Pharm.,  1930, 102,  263— 273).— The  rate  of  oxidation 
of  mercurous  nitrate  in  0-1 — 10-0%  solutions  con¬ 
taining  sufficient  nitric  acid  to  prevent  precipitation 
is  increased  several  times  by  the  presence  of  0-01  %  of 
copper  as  cupric  nitrate.  The  catalytic  effect  is 
increased  by  heating,  but  not  by  the  presence  of  larger 
amounts  of  copper.  H.  E.  F.  Notion. 


Mechanism  of,  and  constitutional  factors  con¬ 
trolling,  the  hydrolysis  of  carboxylic  esters.  I- 
Constitutional  significance  of  hydrolytic  stability 
maxima.  C.  K.  Ingold  (J.C.S.,  1930,  1032—1039). 
— No  relation  appears  to  exist  between  hydrolytic 
velocity  coefficients  of  esters  and  polar  influence, 
probably  owing  to  complications  introduced  by  super¬ 
imposed  steric  effects.  The  view  is  developed,  ana 
confirmed  from  existing  experimental  data,  that  tue 
ratio  k,mlka  (where  ka  and  l\tn  are  the  catalytic  co¬ 
efficients  forhydrogen  and  hydroxyl  ions  inhydrolyf1v 
is  probably,  within  wide  limits,  a  function  of  polan  y 
only,  and  is  independent  of  steric  effects.  Values 
the  above  ratio  arc  calculated  from  the  expressio 
— 2pH*— log  A',r=log  (Wfc.)  (Dawson,  A.,  1 
where  £,r  is  the  ionic  product  for  water  and  pn  cor 
sponds  with  the  minimum  velocity  of  an  aquco  » 
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reaction  catalysed  by  hydrogen  and  hydroxyl  ions, 
l.e.,  with  tho  hydrolytic  stability  maximum. 

J.  R.  I.  Hepburn. 

Mechanism  of,  and  constitutional  factors  con¬ 
trolling,  the  hydrolysis  of  carboxylic  esters.  II. 
Hydrolytic  stability  maxima  of  some  glyceric 
esters.  C.  M.  Groocock,  C.  K.  Ingold,  and  A. 
Jackson  (J.C.S.,  1930, 1039— 1057).— The  eight  esters 
studied  were  methyl,  ethyl,  n-  and  iso -propyl,  -butyl, 
and  -amyl  di-glycerates  in  aqueous  solution.  In  order 
to  reduce  to  a  minimum  catalytic  influences  associated 
with  the  use  of  bufler  solutions,  a  fixed  amount  of 
sodium  hydroxide  was  added  at  the  beginning  of  tho 
reaction,  the  sodium  glycerate  formed  constituting  tho 
constant  salt  constituent  of  the  buffer,  the  glyceric  acid 
liberated  during  the  reaction  forming  the  variable 
acid  constituent.  The  method  of  calculation  is  fully 
described  and  values  of  pn*  and  kon/kn  for  each  ester 
are  tabulated.  J.  R.  I.  Hepburn. 

Mechanism  of  the  action  of  catalysts  on  the 
autoxidation  of  abietic  acid.  G.  Dupont,  J. 
Levy,  and  J.  Allard  (Compt.  rend.,  1930,  190, 
1302—1304). — Tho  velocity-time  curve  of  tho 
catalytic  oxidation  of  a  50%  solution  of  abietic  acid 
in  the  presence  of  0*25%  of  cobalt  oxide  (as  abietate)  at 
constant  pressure  in  an  atmosphere  of  oxygon  first 
increases  to  a  maximum,  indicative  of  an  autocatalysed 
reaction,  then  commences  to  decrease  near  the  point 
at  which  one  atom  of  oxygon  is  absorbed,  and  de¬ 
creases  further,  with  an  intermediate  horizontal 
section,  to  beyond  the  absorption  of  two  atoms  of 
oxygen.  If  the  proportion  of  cobalt  abietate  is 
decreased,  tho  velocity  of  absorption  decreases  and 
remains  positive  above  a  concentration  of  0-01  % ;  at 
a  concentration  of  0-001%  the  catalytic  effect  is 
entirely  negative,  whilst  at  0-005%  it  is  first 
positive  and  then  negative.  A  complex  of  cobalt 
abietate  and  tho  oxidised  acid  abietate  is  probably 
tho  active  catalyst.  A.  I.  Vogel. 

Catalysis  of  the  oxidation  of  cysteine  and  thio¬ 
glycollic  acid  by  iron  and  copper.  K.  A.  C. 
Elliott  (Biochem.  J.,  1930,  24,  310— 32C).— The  rate 
of  oxidation  of  cysteine  at 7-3  is  proportional  to  the 
amount  of  iron  present  up  to  tho  highest  concentration 
tried.  On  the  other  hand,  it  is  proportional  to  the 
amount  of  copper  present  only  up  to  a  certain  small 
concentration.  Further  increase  of  copper,  provided 
it  does  not  affect  the  ptl,  causes  no  effect.  The  amount 
copper  required  for  the  maximal  effect  is  not 
significantly  affected  by  change  in  temperature, 
Wygen  tension,  pn,  cysteine  concentration,  or  by  the 
Presence  of  phosphate  buffer  or  increased  liquid-gas 
interface.  The  volocity  of  oxygen  uptake  is  also 
Proportional  to  the  amount  of  cysteine  originally 
Present,  and  tho  curve  is  linear  when  the  uptake  is 
hirly  rapid,  falling  when  the  reaction  becomes  slower, 
the  addition  of  an  extra  amount  of  cysteine  during 
the  course  of  the  oxidation  of  cysteine  causes  the 
'elocity  to  increase  to  the  rate  that  would  be  expected 
jf  both  amounts  of  cysteine  had  been  added  at  first  in 
the  case  of  both  iron  and  copper  catalysis.  If,  however, 
he  extra  cysteine  is  added  when  the  oxidation  of  the 
hrat  quantity  is  complete,  the  oxygen  uptake  recom- 
■hetices,  when  copper  is  the  catalyst,  at  a  rate  to  be 


expected  from  the  total  cysteine,  whilst  in  the  case  of 
iron  the  new  velocity  is  only  what  would  bo  expected 
from  the  fresh  cysteine.  The  velocity  of  oxidation  in 
presence  of  iron  or  copper  is  increased  by  increasing 
the  oxygen  tension.  The  velocity  of  oxygen  uptake 
in  presence  of  iron  and  copper  is  decreased  by  the 
presence  of  phosphate  buffer.  Thioglycollic  acid 
in  solution  at  pn  7-3  shows  similar  behaviour  to 
cysteine,  except  that  the  velocity  of  oxygen  uptake 
in  the  presence  of  iron  is  very  low  up  to  a  certain 
concentration  of  iron  and  thereafter  increases  rapidly 
in  proportion  to  the  amount  of  extra  iron  added,  and 
that  higher  concentration  of  thioglycollic  acid  de¬ 
creases  the  rate  of  oxyrgen  uptake  in  tho  presence  of 
iron.  S.  >S.  Zilva. 

Factors  affecting  the  catalytic  action  of  copper 
in  oxidation  of  cysteine.  G.  A.  Elvehjem  (Bio¬ 
chem.  J.,  1930,  24,  415 — 426). — The  oxygen  uptake 
of  a  system  of  cysteine  and  heart-muscle  preparation 
in  orthophosphate  buffer,  pa  7-6,  is  increased  two-  or 
three-fold  by  the  addition  of  pyrophosphate.  Tho  same 
acceleration  is  obtained  when  the  muscle  preparation 
is  replaced  by  a  minute  amount  of  copper  salts.  Tho 
increased  rate  of  oxidation  in  tho  presence  of  pyro¬ 
phosphate  is  duo  to  the  formation  of  copper  pyro¬ 
phosphate,  which  is  more  soluble  at  psl  7-6  than  copper 
phosphate  and  therefore  more  active  catalytically. 
Curves  are  presented  to  show  tho  rate  of  cysteine 
oxidation  by  copper  in  phosphate  buffers  of  different 
concentrations  and  in  a  phosphate  buffer  plus  pyro¬ 
phosphate  at  varying  hydrogen-ion  concentrations. 
A  study  of  the  solubility  of  copper  in  different  buffer 
solutions  shows  the  decreased  activity  with  increased 
pa  to  be  due  to  tho  formation  of  insoluble  copper 
phosphates.  The  decrease  in  activity  as  the  j),t 
becomes  more  acid  can  bo  explained  only  by  the 
formation  of  a  soluble  inactive  copper-cystcinc 
complex.  The  optimum  activity  of  copper  in  phos¬ 
phate  buffers  containing  pyrophosphate  occurs  at 
pn  8-0  at  20°.  At  this  hydrogen-ion  concentration  the 
rate  of  oxidation  is  directly  proportional  to  the  copper 
present,  provided  that  the  copper  is  not  in  excess 
of  4  X  1(H  mg.  Cu.  Relatively  large  amounts  of 
iron  inhibit  the  activity  of  copper  in  the  presence 
of  pyrophosphate.  This  retarding  effect  can  bo 
eliminated  by  using  large  concentrations  of  pyro¬ 
phosphate  and  by  carrying  out  the  reaction  at  37". 
At  37°  the  optimum  activity  is  at  pa  7-0,  probably 
because  tho  copper-cysteine  complex  is  formed  less  at 
the  higher  temperature.  The  inhibiting  action  of 
cysteine  at pn  7-0  disappears  at  37°,  but  tho  copper  is 
sufficiently  insoluble  in  buffer  or  water  solutions  even 
at  this  pa  to  prevent  its  complete  activity  in  the 
absence  of  pyrophosphate.  0-001il/ -  Hydrogen 
sulphide  inhibits  tho  activity  of  copper  in  phosphate 
buffer  containing  pyrophosphate  to  the  extent  of 
60 — 70%  at  pa  7-0,  but  the  degree  of  inhibition  is 
much  less  at  higher  pa  values.  S.  S.  Zilva. 

Reduction  of  carbon  dioxide.  H.  Bailr  (Ges. 
Abh.  Ivennt.  Kohle,  1928,  8,  219—224;  Chem. 
Zcntr.,  1930,  i,  185—  1S6). — In  the  presence  of  copper 
the  reaction  C02+H2=C0+H20  can  be  detected 
at  200°.  In  experiments  using  various  catalysts  at 
temperatures  between  200°  and  450°,  yields  of  carbon 
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monoxide  up  to  16%  were  obtained.  On  prolonged 
contact,  especially  with  cobalt,  further  reduction  to 
methane  occurs.  A.  A.  Eldridge. 

Solubility  of  zinc  in  sulphuric  acid.  P.  W. 

Harris  (Amer.  Electrochcm.  >Soc.,  May,  1930.  Ad¬ 
vance  copy,  12  pp  ). — The  influence  of  small  amounts 
of  various  metallic  impurities  on  the  rate  of  dissolution 
of  zinc  (99-992%)  in  dilute  sulphuric  acid  (18  g.  per 
litre)  has  been  investigated.  Conical  specimens  of 
the  metal  were  cast  with  various  proportions  of  the 
impurities,  and  after  preliminary  treatment  with 
sodium  hydroxide  solution  these  specimens  were 
submerged  in  the  acid  and  the  rate  of  dissolution  was 
followed  by  measuring  the  gas  evolved.  The  con¬ 
ditions  of  casting  were  carefully  controlled  in  order 
to  obtain  comparable  results.  Of  the  impurities 
tested,  copper  has  the  greatest  effect  in  increasing  the 
rate  of  dissolution,  and  is  followed  by  iron  and  anti¬ 
mony.  Even  0-004%  of  copper  increases  the  rate 
more  than  five-fold.  Lead  and  cadmium  have  a 
comparatively  small  effect,  whilst  aluminium  lowered 
the  rate  in  two  cases.  The  appearance  of  the  surface 
of  the  corroded  metal  is  described  in  every  case. 
Addition  of  small  amounts  of  gelatin  greatly  diminishes 
the  rate  of  dissolution.  Sodium  silicate  has  a  very 
slight  effect  in  this  direction. 

H.  J.  T.  Ellingham. 

Activation  of  chemical  reactions  by  salts.  III. 
Dissolution  of  nickel.  N.  A.  Iso arischev  and  S.  A. 
Schapiko  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  237 — 
240). — The  velocity  of  dissolution  of  nickel  in  sul¬ 
phuric  acid  is  enhanced  by  various  chlorides  in  the 
following  order :  NH4Cl<NaCl<LiCl<KCl<MgCl2< 
F  cCl2  <  ZnCl2<  AlClg  <  CuCl2<  FcCl3 ,  whilst  the 

activating  effect  of  various  salts  is  in  the  order 
K2S04  <  HoSO,,  <KBr  <KF<KCi  <KI<KN03< 
KC10,  <K103<  KBr03.  The  latter  series  differs  from 
that  found  for  the  dissolution  of  aluminium  only  in 
the  order  in  which  halogen  ions  arc  arranged. 

R.  Truszkowski. 

Activation  of  chemical  reactions  by  salts.  II. 
Dissolution  of  marble.  N.  A.  Isgarischev  and 
S,  A.  Schapiro  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
233 — 236). — The  velocity  of  dissolution  of  marble  in 
hydrochloric  acid  is, slightly  depressed  by  the  presence 
of  zinc  or  manganous  chlorides,  is  unaffected  by  the 
presence  of  the  chlorides  of  ammonium,  lithium, 
magnesium,  and  strontium,  and  is  accelerated  in  the 
following  order  by  other  chlorides  :  CoCl,<NiCl,< 
KC1  <BaCl,  <  Nad  <  AlCl3.  The  inhibitivc  "or 
activating  effects  of  the  above  chlorides  do  not  appear 
to  be  in  any  definite  way  connected  with  the  pa  of 
the  solution  or  with  the  ionic  volume  of  the  cations. 
Ammonium,  potassium,  and  sodium  acetates  retard 
the  reaction  of  dissolution  of  marble  in  acetic  acid  to 
an  equal  extent,  which  is  commensurate  with  the 
higher  pa  values  of  solutions  containing  alkali  acetates. 
The  above  results  arc  in  agreement  with  Debye  and 
Hiickel’s  theory  of  solutions  (A.,  1923,  ii,  459,  724). 

R.  Truszkowski. 

Surface  reactions  of  atoms  and  radicals.  I. 
New  approach  to  the  problem  of  specific  surface 
action.  H.  S.  Taylor  and  G.  I.  Lavin  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1910— -1918). — A  correlation 


of  available  data  shows  that  surfaces  have  specific 
effects  on  the  combination  of  atoms  and  radicals,  and 
in  this  connexion  (a)  the  recombination  of  hydrogen 
atoms  and  (b)  the  formation  of  water  from  atomic 
hydrogen  and  hydroxyl  have  been  studied.  Reaction 
(a)  is  catalysed  by  metal  surfaces,  potassium  hydr¬ 
oxide,  potassium  carbonate,  and  especially  by  a 
mixture  of  zinc  and  chromium  oxides  (dehydrogen¬ 
ation  catalyst),  but  clean  glass,  potassium  chloride, 
and  alumina  (dehydration  catalyst)  are  inefficient.  The 
last  result  is  contrary  to  that  of  Bonhoeffcr  (A.,  1925, 
ii,  52),  and  this  discrepancy  is  explained.  Reaction 
(i b )  is  catalysed  by  clean  glass,  potassium  chloride,  and 
alumina  (dehydrated  at  300°),  named  in  order  of 
increasing  effect.  During  the  reactions,  distinctive 
chemiluminescence  is  observed  at  some  of  the  surfaces. 

J.  G.  A.  Griffiths. 

Catalytic  oxidation  of  paraffin  and  mineral  oil. 
E.  Zerker.— See  B.,  1930,  543. 

Thermal  decomposition  of  cresols.  R.  Nakai 
(Bull.  Chem.  Soc.  Japan,  1930,  5,  136— 157).— It  is 
concluded  from  indirect  and  direct  evidence  that  the 
course  of  the  thermal  decomposition  of  o-,  m-,  and  p- 
cresol  at  600°,  650°,  or  700°  is,  (a)  the  production 
of  polymerides,  (6)  their  decomposition  into  aromatic 
hydrocarbons,  phenol,  and  ultimately  into  hydrogen, 
water,  methane,  carbon  monoxide,  and  carbon. 
m-Crcsol  is  the  most  and  p-cresol  the  least  stable 
towards  heat  treatment.  Glass  and  porcelain  tubes 
favour  the  formation  of  polymerides,  a  copper  tube  that 
of  benzene,  and  an  iron  tube  fundamental  gaseous 
decomposition.  An  added  catalyst,  similar  in  com¬ 
position  to  coal  ash  and  alumina,  favoured  decom¬ 
position,  especially  gaseous  decomposition.  The  re¬ 
actions  appeared  to  change  during  the  decomposition; 
primarily  gaseous  decomposition  was  evident,  but 
after  deposition  of  carbon  in  the  tube  liquid  products 
were  formed.  J.  0.  Cutter. 

Electrodeposition  of  metals  from  their  liquid 
ammonia  solutions.  R.  Taft  and  H.  Barham  (J. 
Physical  Cliem.,  1930,  34,  929— 953).— The  electro- 
deposition  of  lead,  nickel,  cadmium,  copper,  silver, 
zinc,  chromium,  and  aluminium  from  solutions  m 
liquid  ammonia  has  been  investigated  and  the 
optimum  conditions  have  been  determined.  The 
effects  of  variations  in  current  density,  concentration 
of  metal  ion,  nature  of  the  anion,  temperature,  and 
liydrogen-ion  concentration,  together  with  the  effect 
of  stirring  and  the  addition  of  colloids,  are  recorded. 
In  most  cases  the  best  deposits  result  at  lover 
current  densities  in  ammonia  solution  than  in  aqueous 
solutions ;  with  silver  and  zinc,  however,  these  current 
densities  are  about  the  same.  With  lead,  cadmium, 
and  silver  solutions  the  concentrations  of  metal  are 
approximately  equal,  but  with  nickel,  copper,  am 
zinc  the  concentrations  are  lower  in  liquid  ammonia 
solutions.  The  effect  of  lowering  the  temperature  is 
small,  but  stirring  eliminates  growths  and  faV° , 
the  formation  of  a  smooth,  adherent  film-  , 
electrodeposition  of  lead  and  cadmium  from  nflul 
ammonia  solutions  has  industrial  possibilities. 

L.  S.  Theobald. 

Addition  agents  in  electrodeposition.  • 

Application  of  the  complex  cation  theory  to  has 
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metals.  G.  Fuseya,  K.  Murata,  and  R.  Yumoto. — 
See  B.,  1930,  563. 

Photochemical  hydrogen-oxygen  reaction. 
G.  B.  Kistiakowsky  (J.  Amer.  Chem.  Soc.,  1930,  52, 

!  ISOS— 1874). — The  photochemical  reactions  of 
|  mixtures  of  oxygen  and  hydrogen  or  nitrogen  in  light 
|  of  wave-lengths  1854— 1S62  A.  and  1719—17251. 
'  have  been  investigated  by  a  dynamic  method. 
f  Ozone  only  is  formed  by  the  1S54 — 1S62  A.  radiation 
1  and  the  yield  is  slightly  higher  in  oxygen-nitrogen 
than  in  oxygen-hydrogen  mixtures.  With  1719 — 
1725  A.  radiation,  and  in  the  presence  of  hydrogen, 
the  yield  of  ozone  is  only  25%  of  that  in  the  presence 
of  nitrogen,  but  an  equal  amount  of  hydrogen  peroxide 
is  formed  in  addition.  The  yields  of  ozone  and 
hydrogen  peroxide  are  approximately  proportional  to 
the  relative  concentrations  of  oxygen  and  hydrogen, 
respectively.  Reaction  mechanisms  are  discussed, 
and  the  following  reactions  of  the  oxygen  atoms 
formed  optically  by  the  shorter  wave-lengths  are 
suggested  :  (a)  0+0o+X=03+X,  (6)  0+H„+X= 
H20+X,  (c)  0+H2=0H+H,  where  X  denotes  a 
molecule  of  oxygen  or  hydrogen.  The  probability  of 
(c)  is  KH  (approx.),  which  is  much  smaller  than  theory 
predicts.  J.  G.  A.  Griffiths. 

i  Synthesis  of  carbonyl  chloride  by  light  and  by 
i  i-radiation.  H.  N.  Alyea  and  S.  C.  Lind  (J.  Amer. 

Chem.  Soc.,  1930,  52,  1853— 1868).— The  effect  of 
f.  eradiation  on  mixtures  of  carbon  monoxide  and 
chlorine  at  total  pressures  of  about  700  mm.  has  been 
[  compared  with  the  action  of  light  of  wave-lengths 
3130 — 4070  A.  The  rate  of  reaction  is  directly  pro¬ 
portional  to  the  square  root  of  (1)  the  concentration 
of  radon  (i.e.,  number  of  ion  pairs)  over  an  83-fold 
range,  (2)  the  concentration  of  carbon  monoxide,  and 
is  directly  proportional  to  that  of  chlorine  over  an 
Approximately  10-fold  range.  These  results  are 
analogous  with  those  obtained  photochemically,  and 
the  number  of  molecules  formed  per  quantum  is 
approximately  equal  to  the  number  produced  per  ion 
pair.  Botli  reactions  show  induction  periods,  and 
.  oxygen  has  equal  inhibiting  effects  on  the  reaction 
rates  (cf.  Bodenstein,  A.,  1929,  894).  It  is  con¬ 
cluded  that  after  the  different  primary  processes  of  the 
t"-o  reactions,  the  chains  are  propagated  in  a  similar 
banner  by  chlorine  atoms.  J.  G.  A.  Griffiths. 

Photosensitive  preparations  of  selenium  and 
tellurium.  T.  Pavolini.— See  B.,  1930,  533. 

!  Photochemistry  of  silver  nitrite.  M.  Belenky 
and  W.  P.  Juse  (Z.  anorg.  Chem.,  1930,  190,  277— 
i  *«).—-. A  saturated  solution  of  silver  nitrite  is  reduced 
!°  crystalline  metallic  silver  when  exposed  to  sunlight 
®  a  closed  vessel,  and  to  a  grcyr  cloud  of  silver  under 
tne  action  of  intense  ultra-violet  radiation.  The 
Photochemical  decomposition  is  unimolecular  and 
^pressed  by  the  equation  AgX02+/zv— Ag+NO,. 
Inc  most  effective  radiation  has  wave-lengths  313-5-1- 
!  The  possible  use  of  the  salt  in  photography 

B  being  investigated.  F.  L.  Usher. 

Microscopic  and  ultra-microscopic  studies 
"«h  microtome  sections  of  photographic  layers. 
Msceaum  and  O.  Klein  (Z.  wiss.  Phot.,  1930,  28, 

4~~^)* — A  parallel  grating,  consisting  of  a  silver 


mirror  with  a  series  of  parallel  opaque  lines  and  clear 
spaces,  was  copied  on  a  photographic  plate  by  exposure, 
followed  by  microscopic  and  ultra-microscopic 
examination  of  transverse  sections  2 — 10  g  in  thick¬ 
ness,  cut  in  a  plane  perpendicular  to  the  surface  and 
to  the  grating  lines.,.  The  method  of  preparing  and 
cutting  the  sections  is  described  in  detail.  A  large 
number  of  photographs  with  theoretical  discussions 
illustrate  the  application  of  the  method  in  studying 
the  processes  of  development,  intensification  and 
reduction,  determination  of  resolving  power,  reversal 
effects,  and  the  colloid  colouring  of  photographic 
layers.  The  results  confirm  earlier  work. 

J.  R.  I.  Hepburn. 

Point  concentration  theory  and  strain  in  crystal 
structure.  A.  P.  H.  Trivelli  (Z.  wiss.  Phot.,  1930, 
28,  41 — 42). — A  question  of  priority  (cf.  A.,  1929, 
1152).  The  author’s  present  view  is  that  the  pure 
silver  halide  is  insensitive  to  light,  and  that  a  strain 
in,  or  deformation  of,  the  crystal  lattice,  through 
the  presence  of  a  second  halide,  is  necessary  for 
photochemical  decomposition.  J.  R.  I.  Hepburn. 

Solutions  for  colorimetric  standards.  III. 
Colour  of  inorganic  substances  in  organic  and 
inorganic  solvents.  M.  G.  Mellon  and  V.  Foster 
(J.  Physical  Chem.,  1930,  34,  963 — 972 ;  cf.  this  vol., 
155). — The  colour  and  the  effect  of  ordinary  light, 
sunlight,  and  ultra-violet  light  on  these  colours  are 
recorded  for  solutions  of  various  inorganic  substances, 
mainly  salts,  in  different  solvents. 

L.  S.  Theobald. 

Photosensitisation  by  ammonia.  H.  S.  Taylor 
and  H.  J.  Emeleus  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2150 — 2151 ;  cf.  Farkas  and  others,  this  vol.,  554). — 
The  rate  of  photosensitised  polymerisation  of  ethylene 
by  ammonia  at  the  ordinary  temperature,  and  at 
100°,  in  the  light  of  a  mercury  arc  lias  been  studied 
by  the  pressure  decrease  in  the  system.  The  rate  of 
reaction  is  independent  of  the  pressure  of  ethylene 
(5 — 15  cm.)  and  is  unaffected  by  hydrogen,  which, 
moreover,  does  not  disappear  from  the  system  (cf. 
this  vol.,  46).  The  quantum  efficiency  is  of  the  order 
of  unity.  The  photodecomposition  of  ammonia  is 
retarded  by  ethylene,  and  it  is  difficult  to  interpret 
this  on  the  accepted  views  concerning  predissociation. 

J.  G.  A.  Griffiths. 

Photochemical  reactions  between  fatty  acids 
and  chlorine  in  carbon  tetrachloride  solutions. 
K.  P.  Bash  and  N.  C.  Roy  (J.  Indian  Chem,  Soc., 
1930,  7,  229 — 237). — The  photochlorination  of  acetic, 
propionic,  and  «-butvric  acids  at  30°  is  unimolecular 
with  respect  to  chlorine  (at  a  concentration  less  than 
that  of  the  acids)  in  white  and  blue  (436  g|jt)  light, 
the  unimolecular  velocity  coefficient  being  propor¬ 
tional  to  the  intensity  of  the  incident  light.  The 
temperature  coefficient  at  25°  in  blue  light  is  1-4  in 
all  cases.  There  is  no  induction  period  ;  that  observed 
by  Bcnrath  and  Hcrtel  (A.,  1924,  i,  821)  is  attributed 
to  the  use  of  impure  chlorine  or  of  a  chlorine  concen¬ 
tration  nearly  double  that  of  the  acids.  The  quantum 
efficiencies  are  :  acetic  acid,  1 ;  propionic  acid,  5 ; 
butyric  acid,  S.  The  chlorination,  which  does  not 
take  place  in  the  dark,  is  not  affected  by  the  increased 
concentration  of  the  hydrochloric  acid  which  is  con- 
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tinuously  generated.  A  brief  theoretical  discussion 
is  given  (cf.  A.,  1929, 1022, 1023).  S.  K.  Tweedy. 

Photochemical  oxidation  of  salts  of  some 
organic  acids,  lecithin,  cholesterol,  and  some 
food  materials  by  air.  C.  C.  Palit  and  N.  It.  Dhar 
(J,  Physical  Chcm.,  1030,  34,  903 — 1005). — Aqueous 
solutions  or  suspensions  of  sodium  formate  or  tartrate, 
lecithin,  cholesterol,  butter,  milk,  egg-wliite,  and 
egg-yellow  are  oxidised  by  the  passage  of  air  in 
sunlight ;  zinc  oxide  is  a  photosensitiser  in  the  first 
two  cases.  The  photochemical  oxidation  of  dextrose, 
starch,  glycine,  a-alanine,  hippuric  acid,  carbamide, 
sodium  urate,  formate,  and  tartrate,  and  potassium 
stearate  and  oleate  is  increased  by  the  presence  of 
ferric  or  uranium  nitrate.  Dilute  solutions  of  lactic, 
oxalic,  citric,  and  tartaric  acids  are  also  oxidised 
by  air  in  sunlight.  Dextrose,  glycine,  lecithin,  butter, 
etc.  arc  oxidised  chiefly  to  carbon  dioxide  and  not 
to  an  intermediate  product,  but  compounds  of  the 
peroxide  type  are  formed  in  the  case  of  aqueous 
suspensions  of  cholesterol,  olive  oil,  and  butter. 
Einstein’s  law  of  photochemical  equivalence  holds 
approximately  for  photochemical  oxidations  by  air 
of  dextrose,  lactose,  and  alanine.  L.  S.  Theobald. 

Water  of  crystallisation  of  mineral  and  organic 
compounds.  A.  Seyewetz  and  Brissatjd  (Compt. 
rend.,  1930,  190,  1131 — 1133). — Substances  contain¬ 
ing  water  of  crystallisation  are  classified  as  follows: 
(1)  Those  which  do  not  take  up  water  of  crystallis¬ 
ation  on  exposure  after  desiccation  (e.g.,  calcium 
sulphate,  borax,  citric  and  gallic  acids,  sodium 
sulphite).  (2)  Those  partly  rchydrated  (e.g.,  all 
alums  except  chrome  alum,  zinc  sulphate,  sodium 
carbonate).  (3)  Those  which  rehydrate  completely 
(e.p.,  all  the  double  sulphates  of  magnesium,  sulphates 
of  sodium,  magnesium,  nickel,  copper,  and  cadmium, 
chlorides  of  cobalt,  barium,  and  cadmium,  sodium 
acetate,  oxalic  acid).  (4)  Those  influenced  by  the 
degree  of  humidity  of  the  air  (e.g.,  chlorides  of  nickel, 
cobalt,  and  manganese).  (5)  Deliquescent  substances 
(e.g.,  calcium  chloride,  nitrates  of  magnesium,  nickel, 
cobalt,  copper,  and  bismuth).  Salts  of  class  (3)  arc 
unaffected  by  the  degree  of  humidity  of  the  air. 

J.  Grant. 

Production  and  utilisation  of  potassium  phos¬ 
phates.  P.  Askenasy  and  F.  Nessler  (Z.  anorg. 
Oliem.,  1930,  189,  305 — 32S). — If  potassium  chloride 
is  treated  with  an  equimolccular  amount  of  phosphoric 
acid  a  temperature  of  350°  is  required  for  the  complete 
displacement  of  the  hydrochloric  acid,  the  product 
being  the  metaphosphate.  By  using  an  excess  of 
phosphoric  acid  or  blowing  steam  on  the  reacting 
mass,  however,  complete  reaction  may  be  effected 
down  to  200°,  and  with  steam  treatment  below  250° 
the  product  is  the  orthophosphate.  The  equilibrium 
diagram  of  the  system  KH2P04-KC1-NH4C1- 
NH4H2P04-H20  at  0°  has  been  obtained  and  used 
to  determine  the  best  conditions  for  the  produc¬ 
tion  of  a  mixed  artificial  fertiliser  free  from  chloride 
by  the  reaction  KC1  +  NH4H,P04  =  KH2P04  + 
ATH4C1;  the  two  phosphates  have  been  found  to 
form  a  continuous  series  of  mixed  crystals.  A  hydrate 
of  dipotassium  hydrogen  phosphate,  K2HP04,3H20, 
stable  below  48-3°,  has  been  ,  prepared.  The  pro¬ 


duction  of  potassium  carbonate  and  hydrogen  car¬ 
bonate  by  reaction  of  dipotassium  hydrogen  phosphate 
with  ammonium  carbonate  and  hydrogen  carbonate 
has  been  investigated.  R.  Cuthill. 

Preparation  of  copper  peroxide.  I.  S.  Teletov 
and  A.  D.  Vbleschiniec  (Ukraine  Chem.  J.,  1929, 

4,  463 — 470). — -The  first  product  of  the  reaction 
between  30%  hydrogen  peroxide  and  cupramminc  is  1 
colloidal  copper  peroxide,  which  undergoes  decom¬ 
position  under  the  influence  of  water  with  the  produc¬ 
tion  of  variously  hydrated  mixtures  of  the  approximate 
compositions  :  Cu0,Cu02,  Cu0,2Cu02,  2CuO,5CuOa, 
Cu0,3Cu02,  and  Cu0,4Cu02.  All  higher  oxides  of 
copper  obtained  up  to  the  present  by  other  workers 
represent  such  mixtures.  R.  Truszkowski. 

Action  of  inorganic  salts  on  magnesium.  N.  A, 
Schilov  and  E.  F.  Schatunovskaja  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  375 — 3S3). — The  dissolution  of 
magnesium  in  water  is  accelerated  by  the  addition  of 
various  chlorides,  in  the  order  :  LiCl<KCl<CaCLj< 
BaCl2.  The  pn  of  solutions  in  which  magnesium  is 
dissolving  augments  from  an  initial  value  of  G-22  to  a 
final  value,  of  9-76,  that  of  a  saturated  solution  of 
magnesium  hydroxide.  The  velocity  of  reaction  in 
the  presence  of  the  above  chlorides  is  little  affected 
by  their  concentration  between  0*liV  and  N.  The 
effect  of  the  salts  of  this  group  is  probably  due  to 
prevention  of  passivation  of  the  metal  surface  by 
formation  of  a  film  of  magnesium  oxide.  A  second 
series  of  salts  acts  in  the  order :  MgCl2<MnCl2< 
CdCLj  <  NiClj<  CrCl3  <  A1C13  <  ZnCl2  <  FeCl3 ;  the 

metals  of  this  group  can  be  precipitated  from  solution 
by  metallic  magnesium,  and  their  chlorides  react 
with  magnesium  hydroxide  to  yield  magnesium 
chloride  and  metal  hydroxide.  Except  in  the  case 
of  magnesium  chloride  the  catalytic  action  of  the 
salts  rises  rapidly  with  their  concentration.  With 
cadmium  chloride  and  iodide  and  silver  and  lead 
nitrates  reaction  practically  ceases  at  the  end  of 
10  min. ;  cadmium  sulphate  and  nitrate  possess  a 
much  smaller  initial  effect,  but  their  catalytic  action 
continues  to  be  exerted  as  long  as  .any  magnesium 
remains.  The  former  phenomenon  is  due  to  passiv¬ 
ation  of  the  magnesium  surface  by  deposition  of  the 
metal  in  a  continuous,  impermeable  layer,  whilst  m 
the  latter  case  the  layer  is  permeable.  A  third  senes 
of  salts  acts  in  the  order  Zn(N03),<Al(N03)2< 
ZnS04  < A12(S04)3<  A1C13  <  ZnCl2 .  Cupric  and  nunc 
chlorides  rapidly  passivate  magnesium,  whilst  mer¬ 
curic  and  nickelous  chlorides  exert  a  catalytic  effect 
increasing  with  their  concentration.  The  initial 
catalytic  effect  of  0-2A-cupric  sulphate  is  greater  than 
for  more  dilute  solutions,  but  after  1  hr.  the  quantity 
of  magnesium  dissolved  is  smaller  than  with  01  am  ,j 
0-02A-solutions.  A  similar  phenomenon  is  observed 
with  auric  chloride  solutions.  These  effects  are  due 
probably'  to  reduction  to  cuprous  and  aurous 
respectively,  and  these  arc  then  further  reduced  0 
copper  and  gold.  R.  TruszkoivSKI- 

Hydrated  calcium  aluminates.  A.  Travels i  and 
J.  Sehnoutjea  (Aim.  Chim.,  1930,  [x],  13,  255— iDot 
— Potassium  aluminate  is  prepared  by  the  gracim 
addition  of  aluminium  turnings  to  the  calcula 
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quantity  (plus  5%  excess)  of  5%  potassium  hydr¬ 
oxide  solution  in  an  'atmosphere  of  carbon  dioxide, 
concentrating  in  a  vacuum  at  35 — 40°,  and  allowing 
to  crystallise  in  a  vacuum.  The  product  contains 
0-2— 0-6%  of  carbonate,  which  is  removed  by  the 
addition  of  calcium  hydroxide;  subsequent  precipit¬ 
ation  with  alcohol  containing  15%  of  potassium 
hydroxide  (pure  alcohol  yields  a  gel  and  also  causes 
partial  hydrolysis)  yields  pure  K20,A1203,3H20.  Two 
rnols.  of  water  are  removed  at  120°  and  the  third  at 
about  500°.  Crystalline  alumina, 
produced  by  passing  carbon  dioxide 

dilute  solution  of  potassium  aluminate  _ _ _ 

1—0%)  or  by  boiling  with  aqueous  alcohol  (alcohol 
content  not  exceeding  75%)  or  with  water.  Inter¬ 
action  of  lime  water  with  aluminium  nitrate  afforded 
crystalline  calcium  aluminates,  the  composition  of 
which  varied  between  Al203,3Ca0,12H20  and 
AL,03,4CaO,  according  to  the  concentrations 

employed;  the  formation  takes  place  in  three  stages 
involving  the  precipitation  of  aluminium  hydroxide, 
followed  by  its  dissolution  in  the  lime  water  as  mono- 
caloium  aluminate  and  its  precipitation  as  polycalcium 
aluminate.  A  similar  crystalline  polycalcium 
aluminate  is  produced  from  potassium  aluminate  and 
lime  water.  Potassium  aluminate  reacts  in  solution 
with  aqueous  calcium  nitrate  containing  lime  water 
at  ptl  11-57 — 11-62  to  give  the  pure  crystalline 
Ala03,3CaO,21H2O ;  products  expressed  by  the  formula 
A1j03,3 — 4Ca0,12H20  are  obtained  from  the  mother- 
liquors. 

Attempts  to  prepare  hydrated  calcium  aluminates 
by  the  interaction  of  calcium  ethoxide  and  potassium 
aluminate,  of  aluminium  acetylacetonate  and  lime 
water,  of  calcium  acetylacetonate  and  aluminium, 
of  aluminium  nitrate  or  acetylacetonate  and  solid 
lime,  or  of  calcium  ethoxide  and  aluminium  in 
alcoholic  solution,  gave  a  very  poor  yield  of  a  crystalline 
product.  The  solubilities  of  anhydrous  and  of 
hydrated  polycalcium  aluminates  (the  latter  also  at 
the  boiling  temperature)  in  water,  saturated  lime 
water,  10%  potassium  hydroxide,  saturated  calcium 
sulphate  solution,  saturated  calcium,  sodium,  and 
Magnesium  chloride  solutions  have  been  determined 
and  it  is  concluded  that  the  first  reaction  in  solution  is 
the  formation  of  monocalcium  aluminate  and  the 
liberation  of  calcium  hydroxide,  the  equilibrium 
Al203,7iCaO,Aq  ^  Al203,Ca0 + («- 1  )CaO+ Aq  being 
present  in  the  solution. 

Attempts  to  prepare  calcium  chloroaluminates 
from  aluminium  chloride  and  excess  of  lime  water 
gave  complex  calcium  aluminium  compounds.  By 
treatment  of  hydrated  calcium  aluminate  with  excess 
°f  calcium,  magnesium,  or  ammonium  sulphate 
i  solution,  or  preferably  by  treatment  of  aluminium 
sulphate  with  lime  water,  crystalline  calcium  sulpho- 
wlttminato,  Al2O3,3CaO,2-5CaSO4,30H2O,  is  obtained, 
i  the  solubility  of  this  in  water,  by  which  it  is  decom- 
I  posed  into  monocalcium  aluminate  and  calcium 
|  sulphate,  in  saturated  lime  water,  10%  potassium 
hydroxide  solution,  and  in  saturated  solutions  of 
calcium,  magnesium,  ammonium,  and  sodium  sulphates 
has  been  determined  and  a  probable  explanation 
has  thus  been  obtained  of  the  resistance  of  cements  to 
' anoua  mineral  waters.  A.  I.  Vogel. 


A1203,3H20,  is 
into  a  boiling 
j  (concentration 


Calcium  perchromate.  New  type  of  red  per- 
chromate.  J.  A.  Raynolds  and  J.  H.  Reedy  (J. 
Amer.  Cheni.  Soc.,  1930,  52, 1851—1853). — A  solution 
of  red  perchromic  acid  is  obtained  by  the  action  of 
30%  hydrogen  peroxide  on  freshly-precipitated 
chromic  hydroxide  at  0°.  A  mechanism  of  the 
reaction  is  suggested.  Calcium  perchromate, 
Ca3Cr20j2,12H20,  is  precipitated  at  —5°  to  0°  either 
by  adding  30%  hydrogen  peroxide  to  saturated 
calcium  chromate  solution  or  by  mixing  calcium 
acetate  and  red  perchromic  acid  solutions.  Dry 
calcium  perchromate  is  a  buff  powder  which  explodes 
at  100°.  When  the  aqueous  solution  is  acidified,  blue 
perchromic  acid  is  formed.  J.  G.  A.  Griffiths. 

Zinc  ferrite.  Its  formation,  composition,  and 
chemical  and  magnetic  properties.  Y.  Kato  and 
T.  Takei  (Amer.  Electrochem.  Soc.,  May,  1930. 
Advance  copy.  16  pp.). — By  heating  mixtures  of 
zinc  and  ferric  oxides  above  700°  and  extracting  the 
product  with  ammonium  chloride  solution  the  in¬ 
soluble  portion  was  shown  to  have  the  composition 
Zn0,Fe203.  This  compound  is  formed  with  appre¬ 
ciable  velocity  at  600°  and  very  rapidly  above  700°. 
The  magnetic  properties  of  samples  of  zinc  ferrite 
prepared  under  various  conditions  and  cooled  at 
various  rates  have  been  investigated  in  view  of  the 
importance  of  the  magnetic  separation  of  this  sub¬ 
stance  in  the  electrolytic  zinc  extraction  process. 
The  most  highly  magnetic  products  were  obtained  by 
heating  zinc  and  ferric  oxides  in  the  proportion  2  :  3. 
The  product  obtained  by  heating  this  mixture  at 
1130°  and  then  quenching  was  black  and  almost 
non-magnetic,  but  if  allowed  to  cool  slowly  in  the 
air  it  was  reddish-brown  and  either  magnetic  or  non¬ 
magnetic,  according  to  the  rate  of  cooling.  Black 
specimens  turned  reddish-brown  and  became  more 
magnetic  when  heated  at  450°.  The  magnetic 
character  of  the  brown  specimens  is  attributed  mainly 
to  mechanically  mixed  ferric  oxide.  Magnetite  can 
form  solid  solutions  with  zinc  ferrite  and  thereby 
greatly  increases  its  magnetic  character. 

H.  J.  T.  Ellingham. 

Barium  aluminates.  E.  Martin. — See  B.,  1930, 
555. 

Reactions  in  the  solid  state  at  high  temper¬ 
atures.  V.  Effect  of  gases  on  reactions  in  the 
solid  state.  W.  Jander  and  W.  Stamm  (Z.  anorg. 
Chem.,  1930,  190,  65—78;  cf.  A.,  1928,  971).— If  the 
reaction  of  barium  carbonate  with  silica  or  tungsten 
trioxide  in  the  solid  state  at  500—1000°  is  carried  out 
in  a  current  of  moist  air  the  percentage  reaction 
increases  with  increase  in  the  partial  pressure  of  water 
vapour.  The  water  has  the  further  effect  both  in 
these  reactions  and  in  the  reaction  of  silica  with 
calcium  oxide  or  lanthanum  oxide  and  of  calcium 
carbonate  with  molybdenum  trioxide  of  increasing 
the  value  of  C  in  the  equation  for  the  temperature 
coefficient  k  ~Ce.~alT,  the  value  of  a,  however,  being 
unaffected.  The  action  of  the  water  appears  to  be 
purely  physical,  probably  depending  either  on  a 
loosening  of  the  lattices  as  a  result  of  water  dissolving 
in  the  crystals,  or  on  a  reduction  in  size  of  the  crys¬ 
tallites  formed  at  the  interface  between  the  reactants 
with  consequent  increase  in  surface  area  in  presence 
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of  water.  Experiments  on  the  effect  of  ammonia  and 
hydrogen  on  the  rates  of  reaction  indicate  that  here 
chemical  reactions  are  involved.  R.  Cuthill. 

Reduction  with  acetic  anhydride.  II.  J.  B. 
Menke  (Rec.  trav.  chim.,  1930,  49,  535 — 538). — The 
reduction  of  various  metallic  halides  by  acetic 
anhydride,  acetic  and  other  acids  (cf.  A.,  1927,  131) 
has  been  investigated.  Mercuric  bromide  and  iodide, 
like  the  chloride,  are  reduced  by  heating  with  acetic 
anhydride  or  acetic  acid  and  complex  mercurous  salts 
are  formed.  Reduction  of  cupric  bromide,  auric, 
platinic,  and  ferric  chlorides  also  occurs  under  similar 
conditions.  The  reduction  of  ferric  chloride  by 
acetic  anhydride  is  catalysed  by  sunlight,  but  no 
reduction  occurs  in  acetic  acid.  When  a  mixture  of 
hydrated  ferric  chloride  (6H20)  is  heated  with  toluene 
and  acetic  anhydride  some  p-toluic  acid  is  formed. 
Since  under  these  conditions  the  hexahydrate  is 
dehydrated  only  to  the  trihydrate  the  catalyst  cannot 
be  anhydrous  ferric  chloride,  but  is  more  probably 
nascent  chlorine.  J.  W.  Baker. 

Chlorination  of  oxides,  alone  and  in  presence 
of  carbon.  V.  Spitzin  (Z.  anorg.  Chem.,  1930, 189, 
337 — 366). — Hydrogen  cnloride  starts  to  react  with 
alumina  at  800°,  with  silica  at  1000°,  and  with  ferric 
oxide  at  the  ordinary  temperature.  With  beryllium 
oxide  there  is  a  slight  reaction  at  the  ordinary  temper¬ 
ature,  but  this  ceases  at  140°,  owing  to  complete 
hydrolysis  of  the  hydrated  chloride,  and  reaction 
starts  again  at  600°,  with  formation  of  the  anhydrous 
chloride.  In  all  cases  reaction  is  incomplete  and  an 
equilibrium  between  water  vapour,  anhydrous  chloride, 
oxide,  and  hydrogen  chloride  is  set  up  or  approached, 
but  with  iron  the  equilibrium  does  not  shift  on 
cooling.  Chlorine  begins  to  react  with  ferric  oxide 
at  400°,  with  beryllium  oxide  at  600°,  with  alumina  at 
800°,  and  with  silica  at  1200°.  Equilibrium  is  ap¬ 
proached  in  all  cases,  but,  except  with  silica,  cooling 
does  not  cause  reversal  of  the  reaction.  The  relative 
reactivities  of  the  various  oxides  towards  chlorine 
and  hydrogen  chloride  correspond  qualitatively  with 
the  heat  effects  of  the  several  reactions.  Carbon 
has  no  effect  on  the  temperature  at  which  reaction 
sets  in ;  the  probable  reason  of  its  accelerating  effect 
is  that  it  reacts  with  the  oxygen  or  water  produced 
by  the  main  reaction,  so  preventing  equilibrium  being 
set  up.  R.  Cuthill. 

Gallium  trihromide  and  tri-iodide.  W.  C. 
Johnson  and  J.  B.  Parsons  (J.  Physical  Chem., 
1930,  34,  1210 — 1214). — Gallium  tribromide,  m.  p. 

122- 5°,  rf120  3-123—3-138,  d125  3-095—3-109,  and 

gallium  tri-iodide,  m.  p.  213-5°  (slight  decomp.),  have 
been  prepared  directly  from  the  elements.  The  white 
tribromide  is  hygroscopic  and  dissolves  readily  in 
water;  the  lemon-yellow  tri-iodide  liberates  iodine 
on  exposure  to  air  and  is  hygroscopic.  Both  salts 
readilyhydroly.se.  L.  S.  Theobald. 

Rare-earth  sulphides.  W.  Klemm,  K.  Meisel, 
and  H.  U.  von  Vogel  (Z.  anorg.  Chem.,  1930,  190, 

123 —  144). — The  sesquisulphides  of  scandium, 
yttrium,  lanthanum,  cerium,  praseodymium,  neo¬ 
dymium,  samarium,  gadolinium,  dysprosium,  erbium, 
and  ytterbium  and  the  disulphides  of  lanthanum  and 


cerium  have  been  prepared  by  heating  the  chloride 
or  sulphate  in  a  current  of  hydrogen  sulphide.  The 
magnetic  susceptibilities  show  the  sesquisulphides  to 
be  salts  and  the  disulphides  to  be  polysulphides. 
The  sesquisulphides  form  two  groups,  the  a  group 
including  the  sulphides  of  lanthanum,  cerium, 
praseodymium,  neodymium,  samarium,  and  gadolin¬ 
ium,  and  the  a.  form  of  dysprosium  sulphide,  whilst 
tho  p  group  consists  of  the  sulphides  of  yttrium, 
erbium,  ytterbium,  and  scandium,  and  the  (3  form  of 
dysprosium  sulphide.  In  the  a  group  the  lattices  are 
very  similar  in  structure,  the  mol.  vol.  diminishes 
continuously  with  increase  in  the  atomic  number  of 
the  metal,  and  the  colour,  except  in  the  case  of 
lanthanum  sulphide,  is  dark  brown  to  dark  red.  The 
(3-sulphides,  on  the  other  hand,  are  ochre-yellow  to 
lemon-yellow  in  colour,  the  lattices  differ  considerably 
one  from  another,  although  there  are  underlying 
similarities,  and  the  mol.  vol.  varies  in  an  irregular 
manner.  R.  Cuthill, 

Rare  earths.  J.  Zernike  (Chem.  Weekblad,  1930, 
27,  154 — 158). — A  survey  is  given  of  the  atomic 
structure  of  the  rare-earth  elements  together  with  a 
description  of  the  methods  of  separation  based  on 
variations  of  basicity  and  of  the  solubilities  of  com¬ 
pounds.  Goldschmidt’s  figures  for  the  relative 
abundance  of  rare-earth  minerals  cannot  be  applied 
directly  to  the  calculation  of  the  relative  abundance 
of  the  elements  themselves,  but  by  an  exponential 
method  of  calculation  the  results  obtained  are  in 
moderate  agreement  with  those  observed. 

H.  F.  Gillbe. 

Solid  additive  compound  of  acetic  acid  and 
stannic  chloride.  A.  W.  Davidson  (J.  Physical 
Chem.,  1930,  34,  1215— 1216).— A  compound, 

apparently  SnCl4,4AcOH,  has  been  isolated  from 
solutions  of  stannic  chloride  in  acetic  acid. 

L.  S.  Theobald. 

The  octammines,  with  special  reference  to  tin. 
A.  J.  Cooper  and  W.  Wardlaw  (J.C.S.,  1930,  1141— 
1145). — The  existence  of  true  octammines— co¬ 
ordination  compounds  of  metals  with  a  covalency  of 
eight — is  not  yet  definitely  established.  The  work 
of  Ephraim  and  Schmidt  (A.,  1909,  ii,  1021)  on  tie 
supposed  octammine  of  tin  (Sn,8NH3)I4,  prepared  by 
passing  gaseous  ammonia  through  a  solution  of 
stannic  iodide  in  carbon  disulphide,  has  been  repeated 
and  extended.  Although  no  compound  could  be 
isolated  in  the  pure  state,  the  substances  obtained 
were  of  the  type  (Sn,a-NH3,yH20)I4,  where 
indicating  that  the  ammonia  molecules  arc  rapidly 
replaced  in  air  by  water  molecules.  With  pyridine 
or  aniline,  instead  of  ammonia,  salts  of  the  type 
SnI4,2-5R  were  isolated.  J.  R.  I.  HepburS- 

Accelerating  action  of  stannous  chloride  in  th® 
silvering  of  glass.  H.  von  Wartenberg 
Wollenberc,  A.  MOller,  and  Bobjak]  (Z.  anoig- 
Chem.,  1930,  190,  185— 187).— The  favourable 
in  the  silvering  of  glass  of  pre-treatment  with  staniwu. 
chloride  solution  depends  on  the  adsorption  of  couoi 
stannic  oxide  by  the  glass ;  other  colloids  have 
similar  action.  Stannous  chloride  also  promotes  1 
deposition  of  gold  on  glass.  R-  Cuthill- 
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Formation  and  constitution  of  lead  sodium 
thiosulphate.  B.  Oddo  and  Q.  Mingoia  (Boll, 
chira.  farm.,  1930,  69,  3G3 — 370). — The  various 
methods  reported  in  the  literature  for  the  preparation 
of  a  double  thiosulphate  of  lead  and  sodium  have 
been  examined.  A  product  of  constant  composition 
may  be  obtained  under  the  following  conditions.  A 
cold  saturated  neutral  solution  of  lead  acetate  (1  mol.) 
is  added  to  a  saturated  solution  of  sodium  thiosulphate 
|  (5  mols.),  and  the  mixture  poured  into  ten  times  its 

I  volume  of  95%  alcohol.  A  thick  colourless  oil 
separates;  after  about  12  hrs.  it  changes  into  a 
ciystalline  mass.  This  is  separated,  washed  with 
alcohol,  and  dried  in  a  vacuum  desiccator,  and  purified 
by  dissolving  in  water  and  reprecipitating  with  alcohol. 
The  product  so  obtained  is  not  a  complex  salt,  but  a 
:  double  salt  of  the  composition  Na8IJb(S20?)5,GH20. 
The  pharmacological  use  of  this  salt  is  described. 

0.  J.  Walker. 

Graphite  and  graphitic  acid.  H.  Thiele  (Z. 
anorg.  Chem.,  1930,  190,  145 — 160). — Graphitic  acid 
has  been  obtained  in  the  pure  state  and  shown  to  be  a 
single  substance  with  the  empirical  formula  C2HO. 

,  From  its  properties  and  mode  of  formation  it  appears 
1  probable  that  the  molecular  formula  is  C6(OH)3,  and 
;  that  the  carbon  atoms  in  the  crystal  are  arranged  in 
rings  of  six,  as  in  graphite,  but  are  quadrivalent,  not 
tervalent.  The  colour  of  the  acid  varies  according  to 
the  method  of  preparation,  but  all  the  varieties  have 
the  same  formula  and  arc  to  some  extent  intercon¬ 
vertible.  Under  the  influence  of  red  light  the  blue 
and  green  forms  are  converted  into  the  yellow  and 
brown  varieties,  which  fluoresce  in  ultra-violet  light. 
Suspended  in  water  the  yellow  and  brown  forms  are 
negatively  charged  hydrophilic  colloids  with  marked 
adsorbent  power  for  cations,  so  that  graphitic  acid  is 
comparable  with  silicic  acid  and  forms  salts  with 
almost  all  metals.  The  acid  is  easily  converted  into 
humic  acid,  and  may  also  be  quantitatively  reduced 
to  graphitic  carbon  with  stannous  chloride  or  ferrous 
chloride,  this  reaction  being  catalysed  by  the  platinum 
metals.  R.  Cuthill. 

Swelling  of  graphite  and  formation  of  graphitic 
acid,  U.  Hofmann  and  A.  Frenzel  (Ber.,  1930,  63, 
[S],  1248 — 12G2).— The  carbon  atoms  of  graphite  arc 
arranged  at  the  comers  of  vicinal  regular  hexagons  in 
level  planes.  In  these  planes  each  carbon  atom  is 
Waited  to  the  nearest  three  others  by  true,  non-polar 
valency  linkings.  Metallic  linkings  above  and  below 
®ute  the  hexagonal  planes  to  crystals.  If  finely- 
divided  graphite  is  suspended  in  anhydrous  nitric 
scid  or  a  mixture  of  concentrated  nitric  and  sulphuric 
jetds,  the  distance  between  the  planes  is  increased 
from  3-39  to  about  8  A.,  whilst  the  planes  remain 
unaffected.  The  graphite  granules  ultimately  become 
crown  and  transparent  and  lose  their  metallic 
character.  The  change  occurs  without  evolution  of 
gas  or  sign  of  a  violent  reaction.  Dilution  with  water 
followed  by  a  thorough  washing  of  the  product  leads 
quantitative  re-formation  of  the  original  graphite, 
the  process  consists  therefore  of  a  swelling  per¬ 
pendicular  to  the  hexagon  planes.  The  transform- 
auon  of  graphite  into  graphitic  acid  follows  an 
analogous  course.  The  chlorine  dioxide  from  the 


potassium  chlorate  penetrates  between  the  planes  and 
causes  addition  of  oxygen.  The  arrangement  of  the 
carbon  atoms  in  the  planes  remains  undisturbed, 
since  the  two  strongest  interferences  corresponding 
with  this  arrangement  are  found  in  all  graphitic  acid 
preparations  in  the  same  position  as  in  graphite.  The 
distance  between  the  hexagon  planes  increases  to 
015  A.  Washing  with  water  causes  further  swelling 
of  the  graphitic  acid,  which  changes  in  colour  from  pale 
green  to  brown.  After  very  protracted  drying  the 
water  content  of  the  product  is  diminished  to  about 
S%;  the  substance  is  very  hygroscopic  and  cannot 
be  dehydrated  by  chemical  treatment.  It  is  a  non¬ 
conductor  of  electricity.  According  to  this  concep¬ 
tion,  the  form  and  size  of  the  graphitic  acid  crystal 
must  correspond  closely  with  those  of  the  original 
graphite  and  the  rate  of  formation  must  depend  on 
the  manner  in  which  the  graphite  crystals  of  the 
original  carbon  are  arranged  towards  one  another.  In 
Ceylon  graphite  and  carbon  from  carbon,  monoxide 
the  change  occurs  rapidly;  with  Acheson  or  retort 
graphite,  in  which  the  very  small  crystallites  arc 
closely  and  irregularly  packed,  fine  subdivision  is 
necessary  in  order  that  the  individual  crystallites  may 
be  reached  from  the  granule  surface.  The  size  of 
the  graphitic  acid  crystallites  corresponds  in  all  eases 
with  that  of  the  original  graphite  crystallite  and  the 
stability  towards  further  oxidation  diminishes  with 
diminishing  size  of  crystallite  from  Ceylon  to  retort 
graphite.  Every  variety  of  carbon  can  be  converted 
into  graphitic  acid  if  it  has  a  pure  carbon  surface 
and  is  sufficiently  finely-divided  so  that  the  reactant 
can  reach  all  the  carbon  crystallites.  H.  Wren. 

Formation  of  carbonyl  chloride  by  the  action  of 
carbon  monoxide  on  the  halides  of  the  platinum 
metals.  W.  Manchot  and  G.  Lehmann  (Ber.,  1930, 
63,  [13],  1221 — 1224). — The  formation  of  carbonyl 
chloride  is  observed  when  carbon  monoxide  is  passed 
over  the  heated  chlorides  of  ruthenium,  platinum, 
and  gold,  but  not  of  rhodium,  palladium,  or  osmium. 
With  the  last  three  metals  the  carbon  monoxide  is  not 
inactive,  since  it  greatly  depresses  the  temperature 
of  incipient  evolution  of  chlorine.  The  absence  of 
carbonyl  chloride  from  the  products  of  the  reaction 
is  due  to  its  very  ready  catalytic  decomposition  by 
the  metals  and,  particularly,  by  their  chlorides. 
With  ruthenium  iodide,  platinic  and  platinous 
bromide, platinic  iodide,  and  auric  bromide  elimination 
of  halogen  occurs  at  a  considerably  lower  temperature 
in  carbon  monoxide  than  in  an  indifferent  gas.  The 
production  of  carbonyl  bromide  or  iodide  could  not 
be  directly  established.  Attention  is  directed  to  the 
analogy  between  the  action  of  carbon  monoxide  on 
the  halides  of  the  platinum  metals  and  that  of  nitric 
oxide  on  the  mercaptides  of  iron,  cobalt,  and  nickel. 

H.  Wren. 

Metal  carbonyls.  VI.  New  types  of  com¬ 
pounds  of  carbon  monoxide  with  iron  halides  and 
their  chemical  characterisation.  W.  Hieber  and 
G.  Bader.  VII.  Volume  of  carbon  monoxide  in 
its  compounds  with  metal  salts  and  in  metal 
carbonyls.  W.  Hieber,  K.  Ries,  and  G.  Bader  (Z. 
anorg.  diem.,  1930,  190,  193—214,  215— 22G;  cf. 
A.,  1929,  41).— VI.  A  review  of  previous  work. 
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Experimental  details  regarding  the  preparation  and 
reactions  of  a  number  of  compounds  of  metal  carbonyls 
with  iron  halides  are  given  and  the  main  results  of  the 
work  are  summarised. 

VII.  Tho  space  occupied  by  carbon  monoxide  in 
various  oomplox  metal  compounds  has  been  calculated 
from  measurements  of  their  densities,  using  accepted 
values  for  tho  volumes  of  the  other  constituents. 
The  following  densities  are  given,  all  at  25°/4°  unless 
otherwise  stated  :  potassium  carbonyl  ferrocyanide, 

1- 86S;  potassium  carbonyl  cobaltocyanide,  1-888; 
ferrous  tetracarbonyl  chloride,  1-941  at0°/4°;  bromide, 

2- 5042;  iodide,  2-8390;  platinum  carbonyl  chloride, 

4-2346 ;  platinum  dicarbonyl  chloride,  3-4S82 ;  platinum 
carbonyl  bromide,  5-1154;  iodide,  5-257 ;  Fo„(CO)Ben,, 
I  -768 ;  Fe»(CO)4(C5H5N)3,  1-5C9;  Fe(CO)4Hg, 

3- 373;  Fe(CO)4Hg2Cl,,  4-020;  Fe(CO)3Hg2I2,  5-244; 

Fc(CO)4Hg2I2,  4-657."  The  zero  volume  of  carbon 
monoxide  derived  by  various  methods  of  extrapol¬ 
ation  is  25,  approximately  equal  to  that  of  the  cyanide 
or  iodide  ion.  The  structurally  similar  hexacyano- 
and  carbonyl  pcntacyano-salts  of  bi-  and  tor-valent 
iron  or  cobalt  aro  isosteric.  Normal  values  of  the 
volume  of  carbon  monoxide  are  obtained  from  tho 
carbonyl  halides  of  iron  and  of  platinum  only  by 
taking  into  account  the  similarity  in  the  character  of 
carbon  monoxide  and  tho  halogens.  Among  the 
volatile  metal  carbonyls  stability  and  contraction  of 
the  volume  of  carbon  monoxide  run  parallel  and 
depend  on  tho  position  of  the  metal  in  tho  periodic 
system.  Iron  carbonyls  containing  mercury  form 
a  special  class  in  which  an  expansion  of  the  carbon 
monoxide  volume  occurs,  duo  to  the  presence  of 
mercury.  F.  L.  Usher. 


Pseudo-halogens.  VI.  Cyanogen  derivatives 
of  volatile  hydrides.  L.  Birckenbach  and  K. 
Huttner  [with  W.  Stein  and  F.  Ensslin],  VII. 
Volumes  of  cyanogen  derivatives  of  volatile 
hydrides.  K.  Huttner  and  S.  Knappe.  VIII. 
Mobility  of  pseudo-halogen  ions  of  cyanogen 
derivatives  of  volatile  hydrides :  OCN,  SCN, 
SeCN,  N(CN)2,  C(CN)3i  and  mobility  of  azide  ion. 
L.  Birckenbach  and  K.  Huttner  (Z.  anorg.  Chem., 
1930,  190,  1—26,  27—37,  38—47;  cf.  A.,  1929, 
12S5). — VI.  The  chemical  relationships  between  the 
cyanogen  derivatives  of  tho  volatile  hydrides  are 
reviewed,  and  an  investigation  of  the  behaviour  of 
certain  of  these  compounds  on  hydrolysis  is  described. 
If  sulphur  dicyanide  is  treated  with  solid  sodium 
ethoxide  in  alcoholic  solution  it  is  converted  quantit¬ 
atively  into  sodium  thiocyanate,  S(CN)2+H20= 
SCNH+HOCN,  and  the  product  is  essentially  the 
samo  when  the  solid  dicyanide  is  added  to  an  alcoholic 
solution  of  sodium  hydroxide  or  a  very  dilute  alcoholic 
solution  of  alkali  is  added  to  the  ethereal  solution  of 
the  dioyanide.  With  an  ethereal  solution  of  dicyanide 
and  concentrated  alcoholic  alkali,  however,  the 
following  reaction  occurs  at  the  same  time  :  3S(CN)2+ 
8Na0H=4NaCN+2NaSCN+Na2S04+4H20,  and 
becomes  more  and  more  prominent  as  the  alkali 
concentration  increases.  It  is  therefore  suggested 
that  sulphur  dicyanide  is  electromeric  :  SCN-CN==^ 
SCN'CN.  With  selenium  dicyanido  the  reaction 


with  sodium  hydroxide  is  2Se(CN)2-f  6NaOH= 
3NaCN-{-Na2So03+NaSeCN+3H20,  bub  with  sodium 
ethoxide  this  is  accompanied  by  formation  of  thio¬ 
cyanate,  so  that  eloctromerism  is  postulated  here  as 
well.  The  only  reaction  with  tellurium  dioyanide  is 
2Te(CN)2+2H20=Te02+Te+4HCN,  On  treatment 
of  phosphorus  tricyanide  with  water  or  aqueous 
solutions  of  acid  or  alkali,  two  concurrent  reactions 
occur:  P(CN)3+3H20=PH3-f  3HOCN  and  P(CN)3-f 
3H20=H3P03+3HCN,  the  latter  reaction  pre¬ 
dominating  more  and  more  as  the  concentration  of 
acid  or  alkali  is  increased. 

VII.  The  mol.  volume  relationships  prevailing 
among  the  cyanogen  derivatives  of  the  volatile 
hydrides  have  been  examined,  existing  data  being 
supplemented  with  determinations  of  df . 

VIII.  The  ionic  mobilities  of  the  pseudo-halogen 
ions  of  the  cyanogen  derivatives  of  the  volatile 
hydrides  have  been  determined  from  conductivity 
measurements  with  tho  potassium  or  sodium  salts  at 
18°  and  25°.  The  results  show  a  marked  resemblance 
to  those  obtained  with  the  true  halogen  ions. 

R.  Cuthhl. 

Additive  compounds  of  phosphine.  I.  R. 
Holtje  (Z.  anorg.  Chem.,  1930,  190,  241 — 250).— 
Additive  compounds  of  phosphine  and  tetrahalides 
of  the  elemonts  of  group  IV  have  been  examined  from 
the  point  of  view  of  the  valency  theory  and  the 
doctrine  of  affinity.  Only  substances  with  a  low 
m.  p.  react  with  phosphine ;  those  with  a  high  m.  p. 
neither  react  nor  dissolve,  except  plumbic  ohloride, 
which  is  reduced.  Phosphine  and  hydrogen  sulphide 
form  analogous  compounds,  whilst  ammonia  shows 
marked  differences.  Germanium  tetrachloride  is 
shown  to  be  related  more  closely  to  silicon  tetrachloride 
than  to  stannic  chloride.  Despite  the  lower  dipole 
moment  of  phosphine  the  decomposition  pressures 
of  its  additive  compounds  arc  in  general  lower  than 
those  of  the  corresponding  compounds  with  hydrogen 
sulphide,  and  the  closer  binding  of  the  former  thus 
indicated  is  considered  to  be  due  to  the  greater 
deformability  of  phosphine.  F.  L.  Usher- 

Oxidation  of  phosphorus  by  oxygen.  J.  TaVSZ 
and  H.  Gorlacuer  (Z.  anorg.  Chem.,  1930,  190. 
95 — 119). — An  investigation  of  the  oxidation  of 
phosphorus  by  oxygen  and  by  air,  both  alone  and  in 
presence  of  moisture  and  of  substances  inhibiting 
phosphorescence,  has  led  to  the  conclusion  that  the 
oxidation  has  its  seat  in  the  gas  phase,  and  is  auto- 
catalysed  by  atomic  oxygen.  In  moist  oxygen, 
phosphorus  vaporises  (cf.  Centnerszwer,  A.,  1913, 
ii,  1052)  and  hydrogen  peroxide  is  formed,  but  no 
oxidation  occurs,  presumably  because  the  atomic 
oxygen  combines  with  water.  In  absence  of  wat® 
however,  the  phosphorus  is  oxidised  to  trioxide,  j 
probably  under  the  influence  of  ozone  formed  by  thc 
atomic  oxygen,  but  unless  tho  temperature  is  raised 
to  67°  or  air  is  admitted,  phosphorescence  and  9  . 
ation  to  pentoxide  do  not  occur.  In  air  the  binding 
pressure,  p,  necessary  just  to  prevent  phosphorescence 
is  reduced  by  the  presence  of  moisture,  and  by  com¬ 
parison  with  the  values  for  pure  oxygon  it  appears 
that  nitrogen  has  a  slight  retarding  influence  on  tne 
oxidation,  which  seems,  however,  to  be  not  direc  ) 
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a  chemical  effect,  for  argon  behaves  similarly.  In 
moist  air  under  1  atm.  pressure  the  glow  appears  at 
7-S0.  The  ionisation  of  air  passing  over  phosphorus 
increases  with  rise  in  temperature  and,  up  to  a  point, 
with  increase  in  the  surface  of  the  solid  exposed. 
Oxygen  is  ionised  to  a  much  greater  extent  than  air, 
indicating  that  it  is  the  oxidation  to  trioxide  which 
gives  rise  to  the  ions.  The  inhibiting  action  of 
“poisons,”  such  as  sulphur  dioxide,  phosphine,  iron 
pcntacarbonyl,  and  hydrocarbons,  on  the  oxidation 
in  air  and  oxygen  has  been  investigated  by  deter¬ 
minations  of  p.  It  is  found  empirically  that  if  px 
is  the  limiting  partial  pressure  of  oxygen  and  if  x, 
the  vol.-%  of  poison,  lies  within  certain  limits,  then 
P:(x  +  a)  =  K,  where  K  and  a  are  constants  de¬ 
pending  on  the  poison  and  the  composition  of  the  gas 
phase.  The  value  of  1/K  is  a  measure  of  the  re¬ 
activity  of  the  poison,  which  is  the  more  effective 
the  greater  is  its  acceptor  action  towards  atomic 
oxygen.  It  is  in  the  gaseous  phase,  and  not  on  the 
surface  of  the  solid,  that  the  poison  exerts  its  retarding 
influence.  Wciser  and  Garrison’s  theory  of  a  surface 
poisoning  action  (A.,  1921,  ii,  695;  cf.  also  Scharff, 
A.,  1908,  ii,  373)  thus  becomes  untenable. 

R.  Cuthill. 

Salts  of  hexafluorophosphoric  acid,  HPFG.  W. 
Lange  and  E.  Muller  (Ber.,  1930,  63,  [B\  1058 — 
1070;  cf.  A.,  192S,  604). — The  small  amount  of 
hexafluorophosphoric  acid  produced  by  the  action 
of  phosphoric  oxide  on  aqueous  hydrofluoric  acid 
can  be  isolated  if  the  mixture  is  preserved  over-night, 
whereby  the  diacid  is  completely  hydrolysed,  after 
which  the  hexa-acid  is  precipitated  as  the  nitron 
salt.  From  this  salt  the  ammonium  compound  is 
isolated  by  treatment  with  aqueous  ammonia  and 
chloroform  and  then  serves  as  a  source  for  the  other 
tilts.  Metals  which  yield  sparingly  soluble  per¬ 
chlorates  give  sparingly .  soluble,  well-crystallised 
hexafluorophosphates.  The  salts  arc  stable  in 
aqueous  solution  unless  the  cation  forms  a  sparingly 
soluble  fluoride  or  phosphate,  in  which  case  they 
become  extensively  decomposed  during  evaporation. 
They  are  slowly  hydrolysed  by  concentrated  acids, 
hut  very  stable  towards  alkali  hydroxide.  Crystallo- 
Waphieally  they  differ  from  the  perchlorates.  The 
following  hexafluorophos phates  are  described : 
ammonium,  (NH4)PFG,  df  2T80,  which  decomposes 
without  melting  when  heated ;  hygroscopic  lithium ; 
sodium  (-f-H.,0) ;  potassium ,  df  2-591,  also  obtained 
h,V  heating  anhydrous  potassium  fluorido  in  phos¬ 
phorus  pentafluoride ;  rubidium,  df  3  057  ;  ciesium, 
“I  about  3-32°  (oriented  growths  of  the  alkali  salts 
0,1  mica  are  described) ;  barium-,  pentammitiecopper, 
P-  about  226°  after  softening  at  about  218° 
afeo  -f H,0) ;  the  salts  Cu(PF0)„2  en2,  H.O,  df 
”9CT,  m.  p.  (indef.)  112-5—115°;  and 
uy  h'  6)2 . 5  C  5  H  -  N ,  N  H  a ,  H ,  O ;  hexamm  i  n  ecoballo  us, 

'mich  loses  ammonia  at  "about  130 — 196°,  leaving  a 
;  fesidue,  decomp.  223° ;  hexamminenickel ;  tetra- 
n dhylammonium ,  df  1-617  ;  telraethylammonium, 
p,  „P-  about  331°  (dccomp.);  benzenediazonium, 
m\PFe,  m.  p.  118-2°  with  subsequent  decomposition 
ft:°.  fluorobenzene,  stable  to  shock  or  blow-; 
'Wutnediazonium,  m.  p.  112°  (dccomp.)  when  slowly 
cated,  m,  p,  ahollt  123“  (decomp.)  when  rapidly 
3  m 


heated ;  diphenylene- 4  A' -bisdiazonium,  012H8N'4(PIi,#)2, 
m.  p.  144-5°,  dccomp.  150°  with  formation  of  4  : 4'- 
difluorodiphenyl ;  pyridine,  deoomp.  206°  after 
softening  at  170°;  strychnine ,  decomp,  above  220°; 
brucine-,  morphine-,  cocaine,  m.  p.  174-5°  after 
softening;  nitron,  df  1-489.  The  ammonium  salt 
affords  very  sparingly  soluble  precipitates  with 
malachite-green  and  methylcnc-blue. 

Evaporation  of  potassium  dihydrogen  arsenate 
with  hydrofluoric  acid  followed  by  addition  of 
ammonium  and  nitron  acetates  affords  nitron  hexa- 
jfhwrorarse?iafe,C20H16N4,HAsF6,H2O,m.p.  (anhydrous) 
210°,  slowly  hydrolysed  by  cold  water.  Nitron 
hexafiuoroantimonate,  C20H1GN4,HSbFG,2H2O,  df  1-678 
(anhydrous,  m.  p.  193-5°,  df  1-700),  obtained  similarly 
from  potassium  pyroantimonate,  is  very  difficultly 
hydrolysed.  H.  Wren. 

Tantalum  and  its  compounds.  V.  Spitzin  and 
L.  Kaschtanov  (J.  Russ.  Pliys.  Cliem.  Soc.,  1930, 
62,  295 — 312). — Tantalum  containing  not  more  than 
5%  of  oxides  can  be  obtained  by  the  reduction  by 
sodium  in  an  atmosphere  of  hydrogen  of  potass¬ 
ium  tantalofluoride.  Reduction  by  magnesium  of 
tantulum  pentoxide  yields  a  product  the  probable  com¬ 
position  of  which  is  expressed  by  Ta02Mg  or  Ta204Mg. 
Metallic  tantalum  reacts  with  dry  hydrogen  chloride 
at  700°  with  the  formation  of  tantalum  pcntachloridc 
and  hydrogen.  Tantalum  pentoxide  reacts  with 
hydrogen  chloride  according  to  the  equation 
Ta»O5+10HCl  ===  2TaCl5+5H20 ;  this  reaction 
commences  at  500°,  and  is  completely  reversible  at 
lower  temperatures.  With  small  concentrations  of 
water  vapour  tantalum  pentachlorido  yields  a  black 
oxychloride,  Ta02Cl,  and  a  white,  unstable  oxy¬ 
chloride,  probably  TaOCl3.  The  velocity  of  the 
above  reactions  is  greatly  retarded  by  the  presence 
in  the  hydrogen  chloride  of  oxygen  or  moisture. 

R.  Truszkowski. 

Action  of  ozone  on  ammonia.  W.  Manchot 
(Ber.,  1930,  63,  [B],  1225— 1226).— The  intensity 
of  the  colour  produced  by  the  action  of  ozone  on 
ammonia  depends  on  the  amount  of  water  present 
and  attains  its  maximum  when  the  ratio  NH3  :  HaO 
2  : 1  is  fulfilled.  At  —78°  the  colour  is  red,  becoming 
orange  at  —65°  and  disappearing  at  —46°.  When 
cooled  in  liquid  air  the  blue  solution  collects  over 
the  solid  mass  without  imparting  colour  to  it. 

H.  Wren. 

Oxygen  fluoride,  OF2.  O.  Ruff  and  W.  Menzel 
(Z.  anorg.  Cliem.,  1930,  190,  257—266;  cf.  A.,  1929, 
160). — Oxygen  difluoride  has  been  prepared  in 
quantity  by  the  action  of  fluorine  on  a  dilute  solution 
of  sodium  hydroxide  and  purified  by  fractional 
distillation.  The  pure  substance  is  a  colourless  gas 
with  a  characteristic  odour  differing  from  that  of 
fluorine  and  condenses  to  a  yellow  liquid,  <74“190  1-65, 
b.  p.  -146-5°,  m.  p.  —223-8°.  The  heat  of  formation 
of  the  gas  is  — 4-6±2  kg.-cal.  F.  L.  Usher. 

Decomposition  of  hexabromoselenious  acid  and 
its  salts.  J.  Meyer  and  V.  Wurm  (Z.  anorg.  Cliem., 
1930,  190,  90 — 94). — In  contact  with  air  solid 
hexabromoselenious  acid  loses  bromine  with  form¬ 
ation  of  selenium  monobromide.  It  is  only  this 
impure  acid  which  gives  colloidal  selenium  in  contact 
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with' water  (Gutbier  and  Engeroff,  A.,  1915,  i,  504: 
ii,  255);  the  pure  acid  dissolves  without  decom¬ 
position.  The  potassium  and  ammonium  salts  behave 
similarly,  the  loss  of  bromine  from  the  solids  in  air 
becoming  more  and  more  rapid  as  the  temperature 
is  raised.  R.  Cl-thill. 

Compounds  of  the  trichromihexapropionato- 
(and  -formiato)fluoro-complex  [anions].  R. 
Weinlaud  and  J.  Lindner  (Z.  anorg.  Chem..  1930, 
190,  285 — 302 ;  cf.  A.,  1929,  424). — New  compounds 
have  been  prepared  from  the  chloride  or  nitrate 
of  the  hexapropionatodihydroxytrichromic  base. 
Treatment,  with  aqueous  guanidine  fluoride  yields 
green  crystals  of  guanidine  hexapropionatodihydroxy- 
trifluorochromiate.  In  a  similar  manner  the  aniline, 
o-totuidine,  and  pyridine  (+  3H.O)  salts  have  been 
prepared,  all  in  the  form  of  green  crystals,  having 
the  general  formula  [Cr3(OH)2(EtC02)cF3]H2(Base)2. 
The  double  compounds 
[Cr3(OH)„(EtCO.,)6R 
[Cr3{0H)2"(EtC02)6F3 
have  also  been  obtained.  By  the  interaction 
of  the  nitrate  of  the  corresponding  hexaformiato- 
base  with  neutral  potassium  fluoride  there  is  formed 
hexafdrmiatodihydroxyvionofluorolrichromium.  If  the 
chloride  of  the  hexapropionato-base  is  treated  with 
alkali  thiocyanate  in  place  of  fluoride  a  complex 
cation  is  produced,  and  in  this  wav  hcxapropionato- 
d  ih  ydroxytricJi  romi  um  thiocyanate  (-j-411.,0)  and 

(with  pyridine)  kexapropi onatodihyd roxytri pyrid inc- 
trickromium  thiocyanate  have  been  prepared.  A 
mixture  of  nitric  and  monochloroacetic  acids  gives 
with  chromium  hydroxide  green  crystals  of 
hexamonochioroacetatodihydroxytrichromium  nitrate 
(-foHoO).  The  constitution  of  the  compounds  is 
discussed.  F.  L.  Usher. 

New  chlorine  fluoride,  C1F3.  0.  Rufe  and  H. 

Krcg  (Z.  anorg.  Cliem..  1930.  190,  270 — 276;  ef. 
A.,  1929,  1226).— Chlorine  trifluoride  has  been  pre¬ 
pared  by  heating  either  chlorine  or  its  monoflnoride 
with  excess  of  fluorine.  Experimental  details  are 
given.  The  trifluoride  is  a  colourless  gas  which 
condenses  to  a  pale  green  liquid,  b.  p.  11°.  The  solid 
is  colourless,  ru.  p.  — S30.  Vapour  pressures  have 
been  determined,  and  the  substance  is  best  charac¬ 
terised  by  the  value  at  0‘,  vizi,  490  —  5  mm.  Chlorine 
trifluoride  is  extremely  active  chemically.  Organic 
materials  are  instantly  ignited,  and  the  majority  of 
the  elements  are  attacked  explosively. 

F.  L.  Usher. 

Bromine  chloride.  H.  Lux  (Ber.,  1930,  63,  [B], 
1156 — 1158). — Slow  distillation  of  a  mixture  of 
approximately  equal  quantities  of  chlorine  and 
bromine  with  determinations  of  vapour  tension  and 
analyses  of  fractions  establishes  the  formation  of  a 
volatile  compound  of  bromine  with  a  vapour  tension 
greater  than  that  of  the  halogen.  A  mixture  of 
chlorine  and  bromine  when  submitted  to  distillation 
and  fractional  condensation  in  a  high  vacuum  affords 
bromine  chloride,  BrCl,  as  an  ochre-yellow  solid,  m.  p. 
—  54',  which  rapidly  decomposes  in  the  vapour 
phase.  H.  Wren. 

Existence  of  a  volatile  oxide  of  bromine.  E. 
Zrvrr.  and  G.  Been acker  (Ber.,  1930,  63,  [B],  1G9S — 


i]K„[Cr3(0H)„(EtC0.,)6F,]K  and 
](NH.)2,[Cr3(OHUEtCOXF2]NH4 


1104). — The  detection  of  small  amounts  of  bromine 
oxide  in  presence  of  an  excess  of  bromine  vapour  is 
effected  by  absorbing  the  mixture  in  halogen-free 
alkali  hydroxide.  The  oxidising  power  and  total 
bromine  are  determined  by  potentiometrie  titration 
in  equal  volumes  of  the  resulting  solution.  The 
difference  between  the  two  results  corresponds  with 
the  amount  of  bromine  oxide  present.  An  oxide 
of  bromine  does  not  appear  to  be  produced  by  the 
decomposition  of  potassium  bromate  with  concen¬ 
trated  sulphuric  acid,  the  dehydration  of  hypobromous 
acid  with  phosphoric  oxide,  the  extraction  of  aqueous 
hypobromous  acid  with  carbon  tetrachloride,  or  the 
action  of  bromine  vapour  on  dry  silver  oxide.  Mercuric 
oxide,  precipitated  at  the  ordinary  temperature  and 
dried  in  a  high  vacuum  at  55°,  does  not  react  with 
bromine  vapour  at  0° ;  between  50°  and  100°  bromine 
oxide  is  formed  in  small  amount,  whereas  at  200° 
oxygen  is  the  sole  product.  A  more  highly  reactive 
mercuric  oxide  is  prepared  by  precipitating  mercuric 
chloride  with  sodium  hydroxide  in  very  dilute  solution 
at  50°  and  desiccation  of  the  product  at  150°  The 
oxide  of  bromine,  probably  Br20,  appears  to  be  less 
volatile  than  bromine  and  to  undergo  decomposition 
relatively  rapidly  at  0°.  Since  the  decomposition  is 
probably  catalytically  accelerated  by  the  active 
types  of  mercuric  oxide,  the  successful  preparation 
of  a  rich  gas  seems  to  demand  unusual  care  in  the 
quality  of  the  oxide  used.  H.  Wres. 


Oxidation  of  ferrous  hydroxide.  0.  Saxdon- 
nixi  (Gazzetta,  1930,  60,  321 — 336). — The  conditions 
under  which  the  black  ferrite,  can  be  formed  by  the 
oxidation  of  ferrous  hydroxide  have  been  studied- 
The  observation  of  Deiss  and  Schikorr  (A.,  1928, 
703)  that  at  the  ordinary  temperature  in  excess  of 
air  ferrous  hydroxide  is  oxidised  directly  to  yellowish- 
red  ferric  hydroxide,  even  in  presence  of  largequantities 
of  dissolved  salts,  is  confirmed.  Black  ferrite  is 
formed  when  a  dilute  suspension  of  the  ferrous 
hydroxide  is  boiled  in  presence  of  air,  or  at  the 
ordinary  temperature  when  the  hydroxide  is  protected 
by  a  deep  layer  of  water.  In  presence  of  chromic 
or  aluminium  hydroxides,  however,  no  ferrite  is 
formed  even  under  these  conditions.  In  an  at]15®' 
sphere  of  pure  oxygen  ferrous  hydroxide  is  oxidised 
practically  quantitatively  to  ferric  hydroxide.  A 
suspension  of  ferrous  hydroxide  in  water  which  has 
been  boiled  for  a  long  time  in  an  atmospherew 
hydrogen  is  oxidised  directly  to  ferric  hydroxide 
when  subjected  to  the  conditions  which  normally 
would  give  the  black  ferrite.  No  further  evidence 
has  been  obtained  for  the  formation  of  a  green  basic 
ferrite.  0.  J.  Walker. 

System  iron-nitrogen.  A.  Si  everts  and  I- 
KrOel  (Ber.,  1930.  63,  [B],  107 1 — 1072)-— -Ate  , 
following  values  for  d'~  of  iron-nitrogen  alloys  have 
been  observed,  the  figures  in  parentheses  being  dji? 
percentage  of  nitrogen:  6-501  (11-1).  6-742 
6-946  (7-0),  7-073  (6-7),  7-110  (5-7),  7-507  (3-0), 

(0-0).  Molecular  nitrogen  is  absorbed  by  Tu  ‘ 
above  900°  in  amount  proportional  to  the  ?qu3 
root  of  the  nitrogen  pressure.  H-  WRES- 

Quantitative  analysis  by  X-rays.  G- 
Hlvf.sv  (Nature,  1930,  125,  776— 777).— A  reply  10 
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Laby  and  Eddy  (this  vol.,  500)  in  which  the  sensitivity 
of  this  method  of  analysis  is  discussed. 

L. S.  Theobald. 

Quantitative  analysis  by  X-rays.  T.  H.  Laby 
(Nature,  1930,  125,  818). — In  a  reply'  to  Heresy 
(preceding  abstract),  it  is  reaffirmed  that  the  K 
X-ray  spectrum  of  an  element  present  to  less  than 
0-0001%  in  a  metal  can  be  photographed. 

L.  S.  Theobald. 

Corrections  for  standard  solutions  of  incon¬ 
venient  concentrations.  S.  Gottlieb  (Ind.  Eng. 
Chem.  [Anal].,  1930,  2,  186). — Solutions  which 
change  their  concentration  rapidly'  are  best  not 
adjusted  to  concentration  on  each  occasion.  If  r  is 
the  concentration  factor,  x  the  burette  reading 
found  in  a  titration,  and  c  the  necessary'  correction 
to  the  latter  x  =  ±  c/(r  —  1)  and  a  table  can  be 
constructed  giving  the  relation  between  x  and  c. 

C.  Irwin. 

Indication  of  the  sensitiveness  of  analytical 
reactions.  K.  Heller  (Mikrochem.,  1930,  8,  141 — 
142). — A  discussion  of  the  suitability'  of  various 
terms  used  in  German  to  indicate  the  limiting  dilution 
at  which  a  reaction  is  detectable.  A.  R.  Powell. 

Analytical  separation  by  ether  extraction. 
0.  von  Grossmans  (Chem.-Ztg.,  1930,  54,  402 — 
403). — An  apparatus  for  the  separation  of  cobalt 
ammonium  thiocyanate  from  the  corresponding 
nickel  salt  by'  extraction  with  ether  is  described. 
The  conditions  necessary  for  the  separation  of  nickel 
and  cobalt  from  other  metals  by'  electrolysis,  the 
formation  of  the  thiocyanate,  and  the  transformation 
of  the  isolated  cobalt  salt  into  the  sulphate,  which  is 
electrolysed,  are  given.  A  method  for  the  separation 
of  ferric  chloride  from  other  metals  in  hydrochloric 
acid  solution,  in  the  same  apparatus,  and  one  for  the 
separation  of  boric  and  lactic  acids,  are  outlined. 

E.  H.  Sharples. 

Methods  of  preparation  and  control  of  mutually 
concordant  standard  solutions  for  technical 
analysis.  H.  D.  Steenbergen  (Chem.  Weekblad, 
1-00,  27,  211 — 212). — As  a  primary'  standard,  0-1A- 
aydrochloric  acid,  standardised  by  precipitation  of 
drer  chloride,  is  recommended;  O-lA-sodium  thio- 
piphate  (standardised  by  iodate  and  iodide),  0-1A- 
]ydrochloric  acid,  O-lA-potassium  permanganate, 
-silver  nitrate,  and  0-lAr-potassium  thiocyanate 
;®n  a  convenient  series  of  mutually  concordant 
Nations.  H.  F.  Gillbe. 

Alkalimetric  titration,  indicators  and  titration 
I  ^wrs.  I,  n,  m,  and  IV.  C.  J.  van  Xiecwen- 
(Chem.  Weekblad,  1930,  27,  143—146,  158— 
1S6 — 1SS,  206 — 209). — I.  A  general  discussion 
'j  alkalimetric  titration  and  the  p„  of  indicator 
■'Augea. 

H-  The  method  of  calculation  of  the  pa  of  an  acid 
Ration  to  which  a  known  volume  of  alkali  solution 
been  added  is  described  for  mono-  and  di-basic 

1 

IV.  The  method  of  calculation  of  the  pa  at  which 
^indicator  colour  change  should  occur  in  order  to 
,  ln  the  most  accurate  result  is  described  and 
^mples  are  given  for  the  titration  of  a  weak  mono- 
base  such  as  pyridine  with  a  strong  acid.  The 


conditions  under  which  phenolphthalein,  methyl-red, 
and  methyl-orange  may  be  satisfactorily'  employ'ed  as 
indicators  are  described. 

V.  The  titration  of  weak  dibasic  acids  and  bases  is 
discussed,  and  a  number  of  special  cases  are  considered. 

H.  F.  Gillbe. 

Determination  of  fluorine  as  calcium  fluoride. 
E.  Carreere  and  Janssens  (Compt.  rend.,  1930, 190, 
1127 — 1128). — The  fluoride  is  precipitated  in  a 
platinum  vessel  in  a  boiling  ammoniacal  medium  by- 
means  of  calcium  chloride,  washed  free  from  chlorides 
with  boiling  ammonia  solution,  and  weighed.  The 
mean  error  is  0'6%,  but  rises  to  6%  if  a  porcelain 
vessel  is  used.  In  the  presence  of  0-2  g.  of  iron  and/or 
aluminium,  which  may  be  removed  when  the  solu¬ 
tion  is  made  ammoniacal,  the  accuracy-  is  1%  for  a 
0*5%  solution  of  sodium  fluoride  (cf.  this  vol.,  180). 

J.  Grant. 

Reliability  of  the  Reich-Raschig  method  of 
determining  sulphur  dioxide.  H.  E.  Woisin. — 
See  B.,  1930,  507. 

Determination  of  small  concentrations  of 
sulphur  dioxide  and  hydrogen  sulphide  present 
together  in  air.  V.  G.  Gurevitsch  (J.  Russ.  Phvs. 
Chem.  Soe.,  1930,  62,  111— 119).— Neutral  5% 
potassium  chlorate  solution  quantitatively'  converts 
sulphur  dioxide  present  in  air  into  sulphuric  acid; 
under  the  same  conditions  not  more  than  4%  of 
hy-drogen  sulphide  present  in  the  same  air  undergoes 
oxidation.  Hydrogen  sulphide  is  oxidised  to  sulphuric 
acid  by  hydrogen  peroxide  solution  contained  in  a 
second  wash-bottle.  By-  passing  a  known  quantity' 
of  air  through  these  two  solutions  sulphur  dioxide 
and  hydrogen  sulphide  at  concentrations  respectively' 
of  0  017 — 0-60  mg.  and  0-092 — 0-60  mg.  per  litre  can 
be  evaluated  with  satisfactory'  accuracy'  by'  determin¬ 
ing  the  sulphuric  acid  formed.  R.  Truszkowskt. 

Use  of  microchemical  reactions  in  metallo¬ 
graphy.  I.  Detection  of  sulphide  segregations. 
M.  Niessner  (Mikrochem.,  1930,  8,  121 — 130). — 
The  sulphide  prints  obtained  with  mercuric  chloride 
or  silver  bromide  paper  from  a  polished  surface  of 
iron  or  steel  produce,  when  washed,  dried,  and  treated 
with  a  drop  of  Feigl’s  sodium  azide-iodine  solution 
(A.,  1928,  1106),  bubbles  of  nitrogen  in  the  drop, 
whereas  phosphide  prints  similarly  treated  do  not 
react.  The  test  is  extremely  sensitive  and  will  detect 
sulphide  sulphur  in  the  presence  of  a  large  excess  of 
phosphide.  A.  R.  Powell. 

Volumetric  determination  of  sulphates.  M. 
Dominikiewicz  (Przemysl  Chem.,  1930,  14,  241— 
245). — The  solution  (about  100  c.c.)  under  examin¬ 
ation  is  after  acidification  with  hydrochloric  acid 
brought  to  boiling,  and  excess  of  0-lAT-barium  chloride 
solution  is  added.  After  boiling  a  further  few  minutes 
and  neutralisation  with  ammonia,  excess  of  barium 
is  determined  by-  titration  with  0-1  A-ammonium 
potassium  chromate  solution,  titration  being  com¬ 
pleted  when  a  drop  of  solution  gives  a  blue  coloration 
with  a  spot  of  benzidine  solution  on  filter-paper.  The 
above  method  is  particularly-  convenient  for  the 
determination  of  sulphates  in  urine,  in  which  case 
phosphates  should  first  be  precipitated  by'  the  addition 
of  magnesia  mixture.  R.  Treszkowski. 
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Reaction  of  nitrites  with  aminosulphonic  acid 
and  an  identification  and  detection  of  nitrous 
acid  in  presence  of  nitric  acid.  P.  Batjmgarten 
and  I.  Marggraff  (Ber.,  1930,  63,  [B],  1019—1024).— 
Nitrites  react  -with  aminosulphonic  acid  according  to 
the  equation  XN02+NH2-S03H=XHS04+N2+H20, 
the  change  being  almost  instantaneous  in  dilute 
solutions.  Nitric  acid  is  therefore  not  produced 
during  the  destruction  of  nitrite  by  this  method  in 
dilute  solution,  but  in  the  case  of  more  concentrated 
solutions  the  prolongation  of  the  change  and  its 
strongly  exothermic  nature  lead  to  the  formation  of 
traces  of  nitric  acid  detected  only  by  very  sensitive 
reagents.  Since  nitrates  do  not  disturb  the  reaction, 
minute  amounts  of  nitrate  in  presence  of  much 
nitrite  can  bo  detected  by  use  of  diphenylaminc  after 
application  of  aminosulphonic  acid.  A  very: sensitive 
test  for  nitrite  is  based  on  the  detection  of  the  metal 
hydrogen  sulphate  produced  by  its  decomposition 
(see  above)  by  means  of  barium  chloride;  this  can 
be  oxtended  to  nitrate,  which  is  reduced  by  zinc  or 
magnesium.  Determination  of  nitrite  is  based  on 
measurement  of  the  nitrogen  evolved  or  weight  of 
the  barium  sulphate  produced.  In  the  very  dilute 
solutions  used  there  is  no  danger  of  hydrolysis  of 
aminosulphonic  acid  if  ebullition  of  the  solution  is  not 
prolonged.  H.  Wren. 

Quantitative  analysis  of  azides.  J.  F.  RErrn 
and  J.  H.  A.  Bouwman  (Pharm.  Wcekblad,  1930,  67, 
475— 480).— Solutions  of  soluble  azides  can  be  titrated 
by  means  of  sodium  nitrite  solution  in  presence  of 
mineral  acid,  using  as  indicator  a  large  excess  of 
ferric  chloride.  The  values  obtained  may  be  from 
0-5  to  2-0%  too  low  by  removal  of  azoimide  from  the 
solution  with  the  gases  evolved.  S.  I.  Levy. 

Direct  determination  of  orthophosphoric  acid 
in  presence  of  the  other  acids  of  phosphorus.  A. 
Dunaiev  (Z.  anal.  Chein.,  1930,  80,  252— 263).— The 
colorimetric  method  of  Maljugin  and  Chrenova,  based 
on  the  production  of  a  blue  colour  when  a  sulphuric 
acid  solution  of  the  phosphate  is  treated  with  ammon¬ 
ium  molybdate  and  stannous  chloride,  has  been  shown 
to  bo  specific  for  orthophosphoric  acid,  and  permits  the 
determination  of  this  acid  in  the  presence  of  meta- 
and  pyro-phosphoric,  phosphorous,  and  hypophos- 
phorous  acids.  The  range  of  concentration  in  which 
the  depth  of  colour  produced  is  strictly  proportional 
to  the  amount  of  phosphorus  present  is  1:5,  and 
quantities  of  phosphorus  between  0-002  and  2-5  mg. 
can  be  determined  with  an  accuracy  of  0-2 — 0-3%. 
Full  working  details  are  given.  The  method  can  also 
be  used  to  follow  the  progressive  hydration  of  meta- 
and  pyro-pliosphates,  and  a  number  of  curves  showing 
the  rate  of  hydration  of  solutions  of  sodium  pyro¬ 
phosphate  and  metaphosphoric  acid  are  appended. 

H.  F.  Harwood 

Analysis  of  crude  phosphates.  A.  Shchier. — 
See  B.,  1930,  535. 

Titration  of  hydrofluosilicic  and  hydrofluo- 
boric  acids.  E.  F.  Kerf  and  T.  R.  Jones  (Amer. 
Elcetrdchem.  Soc.,  May,  1930.  Advance  copy,  6  pp.). 
—Using  indicators  which  change  colour  below  pn  4-5, 
the  titration  of  solutions  of  these  acids  with  AT-soditun 
hydroxide  gives  end-points  corresponding  approxi¬ 


mately  with  the  reactions  H,SiF6+2NaOH= 
Na2SiE6+2H20  and  HBF4+NaOH=NaBF,1+H20, 
respectively.  With  indicators  having  a  colour  change 
above  about  p„  6-5  hydrofluosilicic  acid  gives  an  end¬ 
point  corresponding  with  the  reaction  H2SiF6-f 
6Na0H=6NaF+Si02-f-4H20  when  the  titration  is 
completed  at  60°,  but  hydrofluoboric  acid  gives  a 
practically  constant  end-point,  which  does  not  corre¬ 
spond,  however,  with  any  definite  simple  reaction. 

H.  J.  T.  Ellingham. 

Analysis  of  glass  containing  phosphate.  J.  D. 
Cauwood,  J.  H.  Davidson,  and  V.  Dimbleby. — See 
B.,  1930,  557. 

Microchemical  detection  of  carbonates.  F, 
Feigl  and  P.  Krumholz  (Mikrochem.,  1930,  8, 
131 — 135). — -The  substance  is  moistened  with  very 
dilute  sulphuric  acid  in  a  small  tube  into  which  fits 
a  glass  stopper  having  a  protuberance  at  its  lower  end 
on  which  is  suspended  one  drop  of  a  solution  made  by 
mixing  1  c.c.  of  0-lN-sodium  carbonate,  2  c.c.  of 
0-5%  phenolphthalein  solution,  and  10  c.c.  of  water. 
In  the  presence  of  more  than  4x10'°  g.  of  carbon 
dioxide  the  pink  colour  of  the  drop  disappears  in  10 
min. ;  other  volatile  acids  must  be  absent.  Reducing 
acids  may  be  oxidised  with  hydrogen  peroxide  and 
cyanides  converted  into  ferrocyanides  before  making 
the  test.  The  reaction  may  be  used  to  detect  oxalic 
acid,  manganese  sulphate  and  permanganate  being 
added  to  the  test  solution  prior  to  making  the  carbonate 
test.  A.  R.  Powell. 

Separation  of  metals  by  ‘  ‘  internal  electro¬ 
lysis.”  H.  J.  S.  Sand  (Analyst,  1930,  55,  309 — 
312). — The  method  is  similar  in  principle  to  that  of 
Hollard  (cf.  A.,  1903,  ii,  335).  The  metal  to  be 
determined  is  deposited  on  a  weighed  platinum 
cathode  in  the  absence  of  an  externally  generated 
current,  an  anode  of  the  baser  metal  with  which  it  is 
associated  being  placed  in  contact  with  a  solution  of 
one  of  its  salts  in  a  compartment  separated  from  the 
solution  to  be  examined  by  a  parchment  membrane. 
The  two  anodes,  the  cathode,  and  stirrer  are  fitted  to  a 
circular  wooden  lid  resting  on  a  ring  held  by  a  retort ; 
the  anodes  are  hollow-  and  so  shaped  that  the  parch¬ 
ment  diaphragms  may  be  securely  tied  to  them,  and 
these  consist  of  thimbles  with  lengthwise  slots  at  their 
tops  which  allow-  of  liquid  from  the  anode  chamber 
being  forced  into  the  cathode  chamber  by  running 
fresh  electrolyte  from  underneath.  The  stirrer  is  of 
the  centrifugal  type.  D.  6.  Hewer. 

Distillation  of  metals  in  a  high  vacuum,  and 
detection  of  small  amounts  of  foreign  metals.  G- 
Tammann  and  K.  L.  Dreyer  (Z.  anorg.  Chcm., 

190,  53 — 58). — Experiments  have  been  made  on  the 
separation  of  mixtures  of  metals  by-  sublimation  . 
under  a  pressure  of  0-001  mm.  in  a  tube  along  thews' 
of  which  there  is  a  temperature  gradient,  the  con¬ 
densed  metals  forming  separate  rings  on  the  va  • 
Small  amounts  of  volatile  metals  in  metals  not  ream . 
volatilised  and  in  rock  can  be  detected  in  this  way  - 
R.  Cftbill- 

Determination  of  sodium.  E.  KaHAXE  l  • 
Pharm.  Chim.,  1930,  [viiij,  11,  425— 428).— A  me  I'® 
is  given  for  the  quantitative  precipitation  of  sod 
as  the  triple  sodium  magnesium  uranyl  ace *  •> 
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NaMg(U02)a(0Ac)a,8H20,  which  may  bo  dried  at 
105°  and  weighed,  or  ignited  and  weighed  as 
Na2Mg2(U207)3,  the  error  in  cither  case  being  0-1 — 
02%.  Alternatively,  a  solution  of  the  dried  triple 
salt  may  either  be  reduced  by  copper  and  dilute 
sulphuric  acid  and  titrated  with  permanganate  (error, 
about  1%),  or  be  analysed  colorimetrically  after 
addition  of  potassium  ferroeyanide  and  acetic  acid. 

H.  E.  E.  Notton. 

Gravimetric  determination  of  potassium, 
rubidium,  and  caesium  by  the  zirconium  sulphate 
method.  N.  A.  Yajnik  and  G.  L.  Tandon  (J. 
Indian  Chom.  Soc.,  1930,  7,  287- — 290). — Details  are 
give  for  quantitatively  precipitating  the  compounds 
Zr203>2MSO,„a:H2O,  where  M=K  (a:=8),  Rb  (*=15),  or 
Cs  (*=11)  from  non-acid  sulphate  solutions  (cf.  Reed 
and  Withrow,  A.,  1928,  858).  Ammonium,  lithium, 
and  sodium  ions  arc  without  influence,  except  that 
sodium  ions  prolong  the  precipitation  time. 

S.  K.  Tweedy. 

Gravimetric  determination  of  small  amounts 
of  rubidium.  E.  Burkser,  W.  L.  Milgevskaja, 
and  R.  W.  Feldjiann  (Z.  anal.  Chem.,  1930,  80, 
264—270). — The  solubilities  of  rubidium  chloride, 
potassium  chloride,  and  rubidium  chlorostannate  in 
a  mixture  of  2  vols.  of  96%  alcohol  and  1  vol.  of 
fuming  hydrochloric  acid,  and  in  this  liquid  diluted 
with  varying  amounts  of  water,  have  been  determined. 
Rubidium  chloride  (0-005  g.)  in  presence  of  potassium 
chloride  (0-005 — 0-05  g.)  may  be  satisfactorily 

determined  by  treating  the  salts,  dissolved  in  a  little 
water,  with  sufficient  of  the  above  solvent  to  give  a 
liquid  finally  containing  10%  of  water,  and  precipitat¬ 
ing  the  rubidium  by  the  addition  of  a  solution  of 
stannic  chloride  in  boiling  absolute  alcohol.  The 
precipitate  of  rubidium  chlorostannate  is  filtered 
after  keeping  over-night,  washed  with  absolute  alcohol, 
and  dried  at  110°.  Experiments  with  solutions  of 
mixtures  containing  rubidium  chloride  (0-005 — 0-01  %) 
together  with  the  chlorides  of  sodium,  potassium,  and 
magnesium  and  the  sulphates  of  calcium  and  magnes¬ 
ium  showed  that  after  removal  of  the  sulphate  by 
barium  chloride,  followed  by  precipitation  of  the 
calcium  and  excess  of  barium  with  sodium  carbonate 
and  removal  of  the  bulk  of  the  sodium  and  potassium 
chlorides  by  evaporation  and  crystallisation,  the 
rubidium  in  the  filtrate  could  be  recovered  to  the 
extent  of  56 — 80%  of  the  original  amount.  In  the 
case  of  a  mixture  of  the  chlorides  of  potassium, 
sudium,  and  rubidium,  the  last-named  could  still  be 
detected  by  the  above  method,  although  initially 
present  in  the  mixture  to  the  extent  of  only  0-001%. 

H.  F.  Harwood. 

Determination  of  small  amounts  of  silver  in 
Pjrolusite.  A.  Kundert.— See  B„  1930,  507. 

.  Determination  of  calcium  in  the  presence  of 
|  jri®  and  aluminium.  R.  C.  Wiley  (Soil  Sci.,  1930, 
«.  339 — 347). — Co-precipitation  of  calcium  during 
[he  separation  of  iron  and  aluminium  as  hydroxides 
B  avoided  by  eliminating  all  carbon  dioxide  from  the 
j  utiou  before  precipitation,  and  boiling  off  all  excess 
.  uuuuonia  before  filtering  the  iron-aluminium  preci- 
Wate.  The  ammonia  solution  used  for  precipitation 
“Uist  he  free  from  carbonate.  A.  G.  Pollard. 


Determination  of  calcium  by  ignition  of 
calcium  oxalate  to  carbonate  in  air.  H.  H. 
Willard  and  A.  W.  Boldyrefe  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1888— 1892). — The  ignition  of  preci¬ 
pitated  calcium  oxalate  at  temperatures  between 
350°  and  600°  has  been  investigated.  Between  450° 
and  500°,  calcium  carbonate  is  produced  quantitatively 
within  1 — 2  hrs.,  thus  affording  an  accurate  gravi¬ 
metric  determination  of  calcium.  The  product  was 
-white.  Above  about  520°,  increasing  quantities  of 
calcium  oxide  were  formed.  J.  G.  A.  Griffiths. 

op-Dibydroxyazo-p-nitrobenzene  as  a  test  for 
the  magnesium  ion.  E.  W.  Engel  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1812—1814;  ef.  Ruigli,  A., 
1929,  783). — A  stain  method  for  the  detection  of 
3  X  10~®  g.  of  magnesium  is  described.  The  solution 
under  test  is  evaporated  to  small  volume;  5 — 10  c.c. 
of  6Ar-sodium  hydroxide  and  1  drop  of  the  dye 
reagent  are  added.  A  light  blue  stain  develops  on 
the  vessel.  The  colour  is  unchanged  by  concentrated 
ammonia  solution,  but  becomes  green  on  the  addition 
of  water.  Cobalt  and  nickel  behave  differently,  and 
other  ions,  whilst  decreasing  the  sensitivity,  generally 
do  not  invalidate  the  test.  J.  G.  A.  Griffiths. 

Volumetric  analysis  of  magnesium  salts.  T. 
Maeda  and  R.  Sy6zi  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1930,  13,  185— 189).— The  alkali  preci- 
itation  method  for  the  determination  of  magnesium 
as  been  investigated.  The  accuracy  increases  with 
increase  of  the  time  during  which  the  precipitate  is 
allow-ed  to  settle.  The  use  of  filter-paper  always 
introduces  a  positive  error,  but  by  making  use  of 
centrifugal  separation  consistent  results  having  an 
error  of  about  -0-1%  are  obtained.  H.  F.  Gillbe. 

Microchemical  reactions.  VI.  Phytomicro¬ 
chemical  detection  of  magnesium.  L.  Rosen- 
thaler  (Mikrochem.,  1930, 8, 151 — 153). — Magnesium 
compounds  produce  a  characteristic  crystalline  pre¬ 
cipitate  with  a  saturated  solution  of  ctesium  chloride 
and  sodium  selenite  which  closely  resembles  that 
produced  by  nickel  salts  (cf.  Martini,  this  vol.,  565). 
The  reaction  is  given  by  magnesium  carbonate  and 
Oxide,  but  not  by  the  phosphate  and  is  suitable  for 
the  phytochemical  detection  of  magnesium,  since 
calcium  salts  do  not  interfere.  The  nickel  salt 
crystals  are  distinguished  from  those  of  magnesium 
by  their  reaction  with  dimethylglyoxune. 

A.  R.  Powell. 

Confirmatory  test  for  zinc.  J.  S.  Pierce  and 
E.  D.  Nave  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  190). — 
The  ferroeyanide  titration  of  zinc  with  uranyl  acetate 
as  inside  indicator  can  be  used  as  a  confirmatory  test 
for  zinc  if  interfering  ions  are  absent  and  will  give 
an  approximate  idea  of  the  amount  present.  It  is 
usually  sufficient  to  precipitate  the  zinc  in  a  solution 
containing  acetic  acid  and  ammonium  acetate  with 
hydrogen  sulphide,  dissolve  the  precipitate  in  hydro¬ 
chloric  acid,  evaporate,  and  redissolve  in  acetic  acid. 
The  number  of  drops  of  0-5Ar-potassium  ferroeyanide 
required  to  produce  a  distinct  colour  is  noted. 

C.  Irwin. 

Precipitation  of  small  amounts  of  lead  as 
chromate  and  tbeir  colorimetric  determination. 
B.  Jones  (Analyst,  1930,  55,  318 — 320). — The  acid 
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lead  solution  is  evaporated  to  dryness,  8  drops  of 
hydrochloric  acid  (1:1)  are  added  and  then  hot  water ; 
to  the  clear  solution  10  c.c.  of  approximately  0- 1 N- 
potassium  chromate  solution  are  added,  the  liquid  is 
made  just  alkaline  with  dilute  ammonia  solution,  and 
just  re-acidified  with  acetic  acid  (1  :  1).  After  boiling 
for  10  min.  and  cooling,  the  separated  lead  chromate 
is  collected  on  asbestos  pulp  and  washed  with  2% 
potassium  nitrate  solution.  After  dissolution  by  addi¬ 
tion  of  10  c.c.  of  nitric  acid  (d  1-2)  the  liquid  is  filtered 
into  a  Kessler  glass,  the  pulp  washed,  and  the  solution 
diluted  to  100  c.c.  The  same  amount  of  acid  is  put 
into  another  Nessler  glass,  diluted  to  100  c.c.,  and  to 
each  are  added  5  c.c.  of  a  0-1%  solution  of  dipkenyl- 
carbazidc  in  dilute  acetic  acid  and  the  colour  of  the 
solution  under  examination  is  matched  by  titrating  the 
liquid  in  the  other  glass  with  standard  potassium 
dichromate.  No  indicator  is  necessary  if  more  than 
1  mg.  of  lead  is  present.  The  method  Bull  accurately 
determine  amounts  of  lead  of  the  order  of  a  few  mg. 
With  small  amounts  of  lead  the  amount  of  ammonium 
acetate  present  must  bo  kept  well  under  control,  since 
the  reagent  has  a  distinct  solvent  effect  on  the  lead 
chromate.  D.  G.  Hewer. 

Determination  of  metals  by  deposition  in  a 
galvanic  cell.  P.  S.  Tutundzic  (Z.  anorg.  Chem., 
1930,  190,  59 — 64). — The  determination  of  copper  by 
deposition  on  an  electrodo  of  copper  gauze  which  forms 
one  pole  of  a  Daniell  cell,  and,  together  with  the  solu¬ 
tion  for  analysis,  is  contained  in  the  porous  pot,  is 
described.  The  solution  contains  about  1  c.c.  of  con¬ 
centrated  nitric  acid  per  100  c.c.  as  depolariser,  and  is 
stirred  during  deposition;  the  anode  consists  of  a 
sheet  of  zinc  which  surrounds  the  outside  of  the  pot 
and  is  immersed  in  a  5%  solution  of  zinc  sulphate. 
By  this  method  copper  may  be  separated  from 
cadmium,  cobalt,  and  nickel.  The  same  apparatus 
may  also  be  employed  for  the  quantitative  deposition 
of  silver  on  a  silver  gauze  electrode  from  a  solution 
of  a  silver  salt  containing  nitric  acid  and  a  little 
sulphuric  acid,  provided  that  a  nickel  electrode  in  a 
2%  solution  of  nickel  sulphate  is  used  for  the  anode 
and  that  the  cell  is  not  allowed  to  give  a  current 
exceeding  0-25 — 0-30  amp.  R.  Cuthill. 

Analysis  of  aluminium  alloys.  F.  L.  Hahn. — 
See  B.,  1930,  512. 

Ferric  chloride  as  indicator  in  the  titration  of 
potassium  ferrocyanide  with  zinc  sulphate.  P.  F. 
Felkers  (Chciu.  Weekblad,  1930,  27,  209 — 210). — 
The  method  of  employment  of  ferric  chloride  solution 
as  an  external  indicator  in  the  titration  of  ferrocyanide 
with  zinc  sulphate  is  fully  described.  The  titration 
may  be  carried  out  at  the  ordinary  temperature,  and 
the  results  are  concordant  to  within  0-3  % .  Variations 
of  the  acidity  of  the  solutions  markedly  influence  the 
results,  and  although  potassium  and  ammonium 
chlorides  are  without  influence,  the  presence  of  0-2% 
of  sodium  chloride  introduces  errors  of  the  order  of 
0-4%.  H.  F.  Gillbe. 

Gravimetric  determination  of  nickel,  cobalt, 
and  cadmium.  P.  B.  Sarkar  and  B.  K.  Datta- 
Ray  (J.  Indian  Chem.  Soc.,  1930,  7,  251—258).— 
The  insoluble  hydrazine-thiocyanate  compounds. 


M(SCN),,2N2H4,  of  bivalent  metals  may  be  employed 
for  the  determination  of  cobalt,  cadmium,  and  nickel 
when  present  alone  (Ray  and  Sarkar,  J.C.S.,  1920, 117, 
322).  The  following  crystalline  compounds  are  de¬ 
scribed  :  Fc(SCN)2,2N2H4,  which  reacts  with  water  or 
dilute  ammonia  solution  to  form  ferrous  hydroxide, 
and  Mg(CNS)2,2N,H4,  which  is  very  soluble  in  wator. 

S.  K.  Tweedy. 

Volumetric  determination  of  cobalt :  applic¬ 
ation  to  special  steels.  L.  Malaprade. — See  B., 
1930,  561. 

Cobalt  thiocyanate  reaction  for  the  detection  of 
cobalt  and  thiocyanate.  I.  M.  Kolthofp  (Mikro- 
chem.,  1930,  8,  176 — 181).— Addition  of  a  saturated 
solution  of  potassium  thiocyanate  in  acetone  to  an 
equal  volume  of  a  neutral  solution  of  a  cobalt  salt 
produces  a  greenish-blue  colour  when  the  concen¬ 
tration  of  cobalt  exceeds  25  mg.  per  litre.  In  the 
presence  of  iron  sodium  fluoride  must  be  added; 
nickel  does  not  interfere  in  concentrations  up  to  1000 
times  that  of  tho  cobalt,  but  copper  gives  a  similar 
reaction  to  cobalt  and  must  be  removed  before  apply¬ 
ing  the  test.  Thiocyanate  may  be  detected  by  mixing 
1  drop  of  the  solution  with  1  drop  of  1%  cobalt 
sulphate  solution,  evaporating  to  dryness,  and  moisten¬ 
ing  the  residue  with  a  few  drops  of  acetone ;  0-001  mg. 
of  thiocyanate  produces  the  green  colour. 

A.  R.  Powell. 

Microchemical  mineral  analysis.  IV. 
[Reactions  of  chromium,  phosphoric  acid,  and 
nickel  and  the  use  of  acridine  in  microchemical 
analysis.]  A.  Martini  (Mikrochcm.,  1930,  8,  143 — 
146). — Caesium  chromium  alum  may  be  distinguished 
from  the  corresponding  aluminium  alum  by  the  fact 
that  it  darkens  on  treatment  with  ammonia .  Chromic 
chloride  yields  with  a  saturated  solution  of  oxalic 
acid  containing  quinoline  colourless,  triclinic  prisms 
of  quinoline  chromioxalate.  Phosphates  yield  char¬ 
acteristic  crystals  with  a  solution  of  cresium  chloride 
and  quinoline,  saturated  with  magnesium  chloride; 
arsenates  must  bo  absent.  Nickel  chloride  yields, 
with  one  drop  of  ammonia,  one  drop  of  a  saturated 
solution  of  ammonium  thiocyanate,  and  1  drop  o' 
o-toluidine,  colourless,  highly-refracting,  triclinic 
prisms  of  the  compound 

[CsH4Me-NH2,HCNS]4[Ni(NH3)4](CNS)2.  Cobalt 
chloride  produces  blue  crystals  of  cobalt  acridine 
thiocyanate  when  treated  with  acridine  hydrochloride 
and  ammonium  thiocyanate ;  under  similar  conditions 
zinc  salts  produce  a  yellow  precipitate,  copper  salts 
brown  needles,  and  ferric  salts  red,  triclinic  prisms. 

A.  R.  Powell. 

Test  for  tin.  H.  Meissner  (Z.  anal.  Chem.,  1930, 
80,  247 — 252). — The  substance  or  solution  is  treats 
in  a  porcelain  dish  with  an  excess  of  concentrated 
hydrochloric  acid,  and  a  piece  of  pure  zinc  rod  is 
added.  The  mixture  is  well  stirred  by  means  of- 8 
test-tube  filled  with  cold  water,  and  the  tube  is  thea 
inserted  into  a  non-luminous  Bunsen  flame.  A.  Wu 
mantle  around  the  moistened  part  of  the  test-tu 
indicates  the  presence  of  tin ;  0-035  mg.  of  «n  . 
1  c.c.  of  solution  can  thus  be  detected.  Solutions® 
tin  salts  in  which  the  chlorine  ion  is  present  afford 
similar  reaction.  The  cause  of  the  coloration 
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ascribed  to  the  formation  of  an  unstable  hydride  of 
tin,  probably  >SnH4  (cf.  Schroer  and  Balandin,  this 
vol.,  727).  H.  F.  Harwood. 

Determination  of  titanium  in  alloy  steels.  F. 
Spindeck.— See  B.,  1930,  561. 

Analytical  chemistry  of  element  91,  eka- 
tantalum,  and  its  difference  from  tantalum. 
A.  V.  Grosse  (J.  Amer.  Cliem.  Soc.,  1930,  52,  1742 — 
1747;  cf.  A.,  1928,  259,  495). — Ekatantalum  pent- 
oxide  is  a  heavy  white  powder  of  high  m.  p.  and 
after  ignition  is  almost  insoluble  in  concentrated 
sulphuric,  nitric,  or  hydrochloric  acid.  The  oxide  is 
not  acidic,  but  definitely  although  feebly  basic,  and 
generally  behaves  towards  reagents  in  a  manner 
opposite  to  tantalum  pentoxide.  Both  oxides  are, 
however,  soluble  in  40%  hydrofluoric  acid,  and  are 
precipitated  from  acid  solution  by  ammonia.  Eka¬ 
tantalum  pentoxide  is  soluble  in  fused  sodium  hydro¬ 
gen  sulphate  but  not  in  fused  potassium  carbonate, 
and  is  completely  precipitated  from  acid  solution  by 
hydrogen  peroxide  or  phosphoric  acid. 

J.  G.  A.  Griffiths. 

Analysis  of  the  platinum  metals.  W.  Grau- 
uch. — See  B.,  1930,  563. 

Geiger  tube  counter.  L.  F.  Curtiss  (Bur.  Stand. 
J.  Res.,  1930,  4,  593 ;  cf.  Geiger  and  Muller,  A., 
1929,  114). — An  improved  form  of  the  now  Geiger 
tube  counter  for  detecting  y-  or  high-velocity  (3-radia- 
t-ion  is  described.  It  is  portable,  is  independent  of 
pumps,  and  contains  a  capsule  of  phosphorus  pent¬ 
oxide  as  a  drying  agent.  N.  M.  Bligh. 

[Laboratory  devices.]  F.  Hildebrandt  (Chem. 
Fabr.,  1930,  175—176;  cf.  Weber,  this  vol.,  567).— 
Criticisms  and  suggestions  for  simplification  are 
offered.  S.  I.  Levy. 

Simple  thermostated  room.  J.  Heuberger 
(Svensk  Kem.  Tidskr.,  1930,  42,  101— 105).— A 
®cthod  is  described  by  means  of  which  a  room  may 
he  maintained  at  constant  temporaturo  to  ±0-1° 
'[hile  still  provided  -with  ample  ventilation.  The 
linear  expansion  of  an  aluminium  tube  is  used  for 
temperature  control  in  a  new  form  of  thermal  relay, 
1rhich  is  described  in  detail.  J.  W.  Smith. 

Vacuum  tube  potentiometer  for  the  deter¬ 
mination  of  the  true  jB.M.JP.  of  a  high-resistance 
colL  R.  J.  Fosbinder  (J.  Physical  Cliem.,  1930,  34, 
*294—1302). — The  theory  and  construction  of  a 
?1cuura  tube  potentiometer,  using  a  vacuum  tube 
unplifier  as  a  null  instrument,  are  described.  An 
accuracy  of  ±0-0001  volt  is  obtainable.  The  results 
°*  tests  on  various  cells  and  on  phosphate  buffer 
solutions  arc  recorded.  L.  S.  Theobald. 

Automatic  thermoregulator.  J.  A.  Beattie 
md  D.  ±  Jacobus  (J.  Physical  Cliem.,  1930,  34, 
‘•••>4— 1259). — An  atomatic  thermoregulator  involving 
7°  use  of  a  platinum  resistance  thermometer,  two 
?aoto-clcctric  cells,  and  a  thrce-electrodc  vacuum  tube 
*'!d  capable  of  maintaining  the  temperature  of  a 
I  red  liquid  bath  or  of  an  air  bath  at  any  temperature 
•mm  the  ordinary  up  to  450°  ±0-001°  is  described. 

L.  S.  Theobald. 


Use  of  the  grid  glow  tube  in  a  thermoregulator. 
J.  II.  Hibben  (Rev.  Sci.  Instr.,  1930,  1,  285— 28S).— 
Modifications  in  the  thermorcgulator  of  White,  Adams, 
and  Roberts  (cf.  J.  Opt.  Soc.  Amer.,  1925,  11,  171) 
are  described.  C.  A.  Silberrad. 

.Relay  for  use  in  [thermo]regulating  circuits. 
L.  G.  Wesson  (Ind.  Eng.  Cliem.  [Anal.],  1930,  2, 
179 — -180). — The  relay  consists  of  two  electromagnets 
each  acting  on  one  end  of  an  approximately-balanced 
arm  carrying  a  mercury  switch.  A  wire  carried  on, 
but  insulated  from,  each  end  of  the  arm  dips  into  a 
mercury  cup  and  makes  or  fails  to  mako  contact 
according  to  the  position  of  the  arm.  The  relay 
consumes  current  only  while  actually  making  or  break¬ 
ing  contact  and  no  sparking  occurs  even  with  currents 
up  to  10  amp.  It  can  be  used,  c.g.,  with  a  toluene 
thermorcgulator  fitted  with  maximum  and  minimum 
contacts.  C.  Irwin. 

Constant-temperature  device.  A.  C.  Ecerton 
(J.  Sci.  Instr.,  1930,  7,  172).— A  small  bath  is  sur¬ 
rounded  by  a  cylindrical  jacket  of  mercury,  which 
by  its  expansion  through  a  capillary  tube  actuates  an 
electromagnetic  relay.  The  heating  coil  is  wound  out¬ 
side  the  mercury,  and  the  temperature  can  be  kept 
constant  at  25°  to  ±0-01°.  C.  W.  Gibby. 

New  form  of  Jamin's  interference  refracto- 
meter.  F.  F.  Martens  (Z.  Pliysik,  1930,  61,  363 — 
367). — One  of  the  blocks  of  the  original  arrangement 
of  the  refractomctcr  is  replaced  by  a  right-angled 
prism,  where  the  incident  rays  arc"  doubly  reflected 
and  sent  back  in  a  direction  parallel  to  their  original 
paths.  This  arrangement  makes  the  rcfractomoter 
more  sensitive,  only  about  half  as  long  as  the  Jamin 
instrument,  and  little  affected  by  vibration.  The 
mathematics  of  the  new  form  of  instrument  is  given. 
It  can  be  used  not  only  for  the  determination  of 
refractive  indices,  but  also  for  the  investigation  of 
sound  fields.  A.  J.  Mee. 

Multiple  standard  colorimeter  for  ptl  deter¬ 
minations.  S.  L.  Leiboff  (Ind.  Eng.  Cliem.  [Anal.], 
1930,  2,  194). — The  apparatus  consists  of  a  colori¬ 
meter  with  a  rack  and  pinion  which  moves  an  improved 
block  comparator  through  the  field  of  vision,  one  half 
of  which  is  occupied  by  light  coming  through  both 
distilled  water  and  the  unknown  solution  containing 
indicator,  and  the  other  half  by  light  coming  through 
the  unknown  solution  and  the  movable  comparator. 

E.  H.  Sharples. 

Integral  microradiography.  A.  Dauvillier 
(Compt.  rend.,  1930,  190,  1287— 1289).— Highly- 
magnified  images  of  microscopic  sections  a  few  microns 
thick  have  been  obtained  by  the  use  of  fine-grained 
colloidal  silver  emulsions  (prepared  by  the  method  of 
Watteville  and  Leroy)  placed  in  direct  contact  with 
the  section.  The  apparatus  is  that  used  for  crystal 
analysis,  and  penetrating  electrons  or  soft  X-rays  arc 
the  usual  sources  of  radiation.  Oxygen  has  greater 
powers  of  absorption  for  the  rays  than  carbon,  and 
traces  of  sulphur  produce  opacity.  J.  Grant. 

Protection  against  acid  vapours  of  ventilating 
fans  in  laboratories.  M.  Dreifuss  and  A.  Staab 
(Chem.-Ztg.,  1930,  54,  391). — Prodorite  lacquer,  com¬ 
posed  of  finely  powdered  quartz  and  tar,  efficiently 
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protects  the  sheet- metal  parts  of  fans  against  acid 
vapours.  It  should  be  renewed  every  three  months. 

C.  Irwin. 

Calorimetric  researches.  III.  Technique  for 
adiabatic  bomb  calorimetry  of  high  precision. 
L.  J.  P.  Keffler  (J.  Physical  Chem.,  1930,  ^4, 
1006 — 1012). — An  apparatus  ensuring  the  adiabatieity 
of  a  calorimeter  to  within  0-1°  during  the  first  minute 
following  ignition  and  to  within  0-01°  for  the  remainder 
of  a  combustion  is  described  together  with  a  device 
for  the  determination  of  an  interval  of  temperature 
to  within  0-0001°.  L.  »S.  Theobald. 

Calorimetry  of  a  fluid.  N.  »S.  Osborne  (Bur. 
Stand.  J.  Res.,  1930,  4.  609— 629).— A  single  calori¬ 
metric  apparatus  specially  designed  and  with  especial 
refinements  provides  a  setting  for  a  systematic  group 
of  experiments  of  four  types,  viz.,  constant  mass, 
evaporation,  throttling,  and  withdrawal  of  saturated 
liquid,  in  which  four  characteristic  heat  quantities 
are  determined  each  as  a  function  of  temperature. 
These  experimental  data  provide  a  basis  for  formul¬ 
ation  of  the  thermodynamic  behaviour  of  the  fluid 
in  terms  of  familiar  and  convenient  properties  within 
tho  limits  of  the  observations.  W.  E.  Downey. 

Laboratory  siphons.  P.  Fuchs  (Chem.  Fabr., 
1930,  173 — 175). — The  construction  and  application 
of  siphons  suitable  for  various  purposes  are  described. 

S.  I.  Levy. 

Simple  water-jet  air  pump.  J.  de  Graaff 
(Chem.  Weekblad,  1930,  27,  340 — 341). — A  simple 
form  of  pressure  receiver,  into  which  a  jet  of  water 
carrying  entrained  air  is  delivered,  is  described. 

"  '  S.  I.  Levy. 

Capillary  mercury-vapour  lamp.  L.  J.  Heidt 
and  F.  Daniels  (J.  Amer.  Chem.  Hoc.,  1930,  52, 
2151 — 2152). — An  inexpensive  and  easily-constructed 
mercury-vapour  lamp  yielding  high  light  intensities 
is  described.  J.  G.  A.  Griffiths. 

Standardisation  of  weights.  P.  F.  Weatherill 
(J.  Amer.  Chem.  Soc.,  1930,  52,  193S). — The  accuracy 
of  the  Richards  method  can  be  doubled  by  weighing 
by  transposition.  J.  G.  A.  Griffiths. 

Capillary  gas  valve.  H.  N.  Alyea  (J.  Amer. 
Chem.  Soc.,  1930,  52,  1936— 1937).— An  all-glass 
capillary  gas  valve  which  may  be  used  repeatedly  is 
described.  A  thin-walled  1  mm.  bore  capillary  tube 
has  about  30  cm.  of  its  length  sealed  inside  a  thin- 
walled  tube  of  12  mm.  diameter.  The  enclosed  end  of 
the  capillary  is  sealed  by  drawing  off,  in  a  flame,  the 
end  of  the  surrounding  wide  tube.  The  closed  capil¬ 
lary  is  opened  again  by  an  iron-cored  glass  weight. 

J.  G.  A.  Griffiths. 

Large  glass  distillation  apparatus.  D.  F. 
Othmer. — See  B.,  1930,  535. 

Distillation  apparatus  for  water.  F.  Fried¬ 
richs  (Chem-Ztg.,  1930,  54,  3S3). — The  cooling 
water  leaving  the  hard-glass  condenser  is  fed  to  a 
simple  constant-level  feed  device  fitted  into  the  side 
of  a  copper  distillation  flask.  E.  Lf.wkowitsch. 

Reflex  regulator  for  laboratory  stills.  J.  H. 
Briton  {Ind.  Eng.  Chem.  [Anal.1,  1930,  2,  187— 18S). 
— A  regulator  intended  to  give  a  constant  reflux  ratio 
operates  by  condensing  tho  vapour  and  dividing  it 


between  two  capillaries  of  the  same  bore  but  of 
different  lengths,  or  of  different  bores,  one  of  which 
returns  liquid  to  the  column  and  one  to  a  receiver. 
The  reflux  ratio  may  be  varied  by  surrounding  one 
capillary  with  an  electric  heating  coil  which  reduces 
tho  viscosity  of  the  liquid.  Another  arrangement 
varies  the  reflux  ratio  by  means  of  a  stopcock  and  the 
returned  condensate  is  measured  by  a  capillary  flow¬ 
meter.  C.  Irwin. 


Reversible  microdistillation  apparatus.  D. 
K lad isc rts c ii e v  (Mikroehem.,1930,  8,  136 — 140}.— 
The  apparatus  consists  of  two  exactly  similar  gradu¬ 
ated  glass  tubes  with  side-tube  and  closed  with  rubber 
stoppers  carrying  glass  tubes,  one  reaching  to  the 
bottom  and  the  other  just  below  the  cork.  These 
tubes  are  joined  together  through  a  two-bulb  distill¬ 
ation  head,  and  the  side-tube  of  the  graduated  tube 
which  has  the  longer  tube  in  the  stopper  is  connected 
with  a  vacuum  pump  and  that  of  the  other  graduated 
tube  with  a  source  of  dry  air.  By  immersing  the 
latter  tube  in  hot  water  and  tho  former  in  cold  water 
distillation  of  the  more  volatile  constituent  of  the 
liquid  mixture  is  effected.  By  reversal  of  the  tubes 
after  removing  the  undistillod  liquid  the  distillate  may 
be  further  fractionated.  The  apparatus  is  suitable  for 
the  recovery  of  methyl  alcohol  from  1 — 2  c.c.  of  ethyl 
alcohol.  A.  R.  Powell. 


High-vacuum  distillation  with  the  aid  of  liquid 
air  and  active  charcoal.  L.  N.  Lewin  (J.  pr. 
Chem.,  1930,  [iij,  126,  217— 219).— Distillation  under 
high  vacuum  may  be  carried  out  in  an  ordinary 
vacuum-distillation  apparatus  using  a  water -pump  if 
an  absorption  system  containing  active  charcoal  (pre¬ 
viously  dried  by  heating  in  a  vacuum),  cooled  in 
liquid  air,  be  inserted  between  the  receiver  and  the 
pump.  An  exceedingly  fine  capillary  must  be  used 
to  prevent  bumping.  When  the  charcoal  is  saturated 
(marked  by  a  rise  in  pressure)  it  may  be  partly  freed 
from  absorbed  gases  by  removing  the  bath  of  liquid 
air,  but  eventually  re  heating  in  a  vacuum  is  neces¬ 
sary.  The  following  b.  p.  were  observed  :  gly'cerol, 
136°/0-14  mm.,  12070-07  mm.;  phenylhydrazinc, 
77— 78o/0'052  mm. ;  benzenesulphonyl  chloride,  76— 
77°/0-03  mm. ;  and  p-nitrotoluenc,  64 — 6570-052  mm. 

H.  A.  PlGUOTT. 

Stalagmometric  measurement  of  liquid- 
liquid  surface  tension.  L.  J.  Weber  and  J. 
Tra-obe  (Biocbcm.  Z.,  1930,  219,  468— 472).— 
means  of  a  slightly  modified  form  of  the  stalagmometer 
of  Traube  and  others  (this  vol.,  496)  surface  tensions 
at  liquid-liquid  boundaries  can  be  measured  7  h 
satisfactory  accuracy  provided  that,  in  the  calculation 
of  the  results,  the  densities  of  the  liquids  are  taken 
into  consideration.  W.  McCartney. 


Shaking  machine  for  analytical  work.  A.  b- 
Romanoff  (Science,  1930,  71,  320). — Descriptive. 

L.  S.  Theobald- 

New  laboratory  materials.  II.  H-  J 
Pieters  (Chem.  Weekblad,  1930,  27,  289).— A  shon. 
account  of  some  laboratory  apparatus  and  mMena 

Polarimetry  of  solutions  of  feeble  rotation,  b 
Sensitivity  of  polarimetric  determinations,  h  *  • 
Nacmann  (Biochem.  Z.,  1930,  220,  217 — 226). 
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apparatus  for  carrying  out  micropolarimctric  deter¬ 
minations  with  a  high  degree  of  accuracy  is  described. 

P.  W.  Clutterbijck. 

Baro-burette — a  new  accurate  gas  burette. 
H.  S.  Booth  (Ind.  Eng.  Cliem.  [Anal.],  1930,  2, 
182 — 186). — The  author’s  apparatus  is  an  improve¬ 
ment  on  earlier  gas  burettes  which  balance  the  pres¬ 
sure  of  the  gas  by  the  pressure  of  a  column  of  mercury 
only  and  not  by  that  of  the  atmosphere.  It  is  of 
all  glass  construction  except  for  the  connexion  to  the 
levelling  bulb,  rubber  tubing  having  been  found 
invariably  to  lead  to  leaks.  The  barometer  tube  has 
a  level  capillary  connexion  and  is  evacuated  by  the 
overflow  method.  Gas  volumes  may  be  measured 
at  any  pressure  desired.  Errors  arc  discussed  in 
detail  and  it  is  concluded  that  the  accuracy  should 
be  always  within  1%.  The  apparatus  is  well  suited 
for  determining  the  volume  of  the  connexions  of  an 
apparatus  and  for  determining  vapour  pressures. 

C.  Irwin. 

Duplex  weighing  tube.  W.  E.  Eskew  and  F.  C. 
Vilbrandt  (Ind,  Eng.  Chcm.  [Anal.],  1930,  2, 181). — 
A  bent  tube  on  a  flat  base  with  wide  filling  end  and 
narrower  delivery  end  each  closed  with  ground  glass 
stoppers  is  better  than  a  watch  glass  or  weighing 
bottle  when  the  sample  has  to  bo  washed  or  brushed 
out.  C.  Irwin. 

Electrolytic  cell  for  use  with  the  mercury 
cathode.  A.  D.  Melaven  (Ind.  Eng.  Chcm.  [Anal.], 
1930,  2,  180). — Difficulty  occurs  in  the  use  of  a 
mercury  cathode  cell  for  the  separation  of  aluminium 
or  magnesium  in  separating  the  amalgam  from  the 
electrolyte  without  resolution  of  the  former.  The 
use  of  a  mercury  levelling  tube  connected  to  the  cell 
through  a  three-way  cock  enables  the  mercury  contain¬ 
ing  the  amalgam  to  be  drawn  off  without  difficulty 

and  the  electrolyte  then  drained  out.  C.  Irwin. 

Device  for  rapid  determination  of  the  density 
o!  small  amounts  of  solids.  E.  R.  Caley  (Ind. 
Eng.  Chcm.  [Anal.],  1930,  2,  177 — 179). — A  weighed 
portion  of  coarsely-ground  material  is  introduced  into 
an  accurately  graduated  tube  of  2-0 — 2-5  mm.  diameter 
containing  ether  and  the  rise  in  the  surface  level  is 
read  by  means  of  a  microscope.  With  ether  no  diffi¬ 
culty  arises  from  air  bubbles,  but  a  stopper  must  be 
used  to  prevent  evaporation.  The  method  is  capable 
of  considerable  accuracy.  C.  Irwin. 

Visual  method  for  the  measurement  of  minute 
changes  in  length  and  application  to  the  deter¬ 
mination  of  coefficients  of  expansion  of  glasses 
Mid  ceramic  materials.  R.  Thilenitjs  and  H. 
Houmann  (Z.  anorg.  Chcm.,  1930,  189,  367—387).— 
An  apparatus  for  the  measurement  of  coefficients  of 
expansion  of  solids  is  described.  It  consists  of  a 
vertical  quartz  tube  closed  at  the  lower  end  and 
carrying  at  its  upper  end  a  small  vertical  transparent 
MTOor  made  by  depositing  a  thin  film  of  platinum  on 
a  plane  strip  of  glass.  Within  the  tube  and  coaxial 
it  is  the  test-piece  of  the  material  under  examin¬ 
ation  in  the  form  of  a  tube  or  rod  which  rests  against 
tue  bottom  of  the  tube  and  at  its  upper  end  is  in 
intact  with  a  quartz  rod  which  is  long  enough  to 
Project  from  the  upper  eud  of  the  quartz  tube.  The 


position  of  the  axis  of  the  rod  is  so  adjusted  that  a 
mark  on  its  upper  end  is  in  the  same  vertical  plane 
as  the  virtual  reflected  image  of  a  mark  on  the  front 
face  of  the  mirror,  both  being  viewed  simultaneously 
through  a  microscope.  From  the  alteration  in  the 
distance  apart  of  the  two  when  that  part  of  the  quartz 
tube  containing  the  test-piece  is  heated,  the  coefficient 
of  expansion  relative  to  quartz  may  bo  calculated. 
By  means  of  this  apparatus  the  coefficients  of  expan¬ 
sion  of  various  glasses  and  ceramic  materials  have 
been  determined  up  to  about  1200°.  The  coefficients 
of  expansion  of  magnesium  oxide  and  zirconium 
dioxide  are  independent  of  tbe  temperature  of  previous 
ignition  (cf.  Merritt,  B.,  1926,  947).  R.  CuTHILL. 

Pressure  filtration  in.  analysis.  R.  V.  Stic  ell 
(Suomcn  Kcm.,  1930,  3,  63 — 65). — A  pad  of  cotton 
wool  forced  slowly  into  a  test  tube  by  means  of 
a  glass  rod  will  effect  a  filtration  of  a  precipitate  pro¬ 
duced  therein  in  a  manner  suitable  for  qualitative 
analysis.  The  same  device  if  an  open-ended  thick- 
walled  tube  is  used  is  applicable  to  quantitative 
analysis,  one  end  or  the  other  being  closed  with  a 
rubber  stopper.  The  filtration  is  quick  and  washing  is 
simple.  The  method  is  specially  recommended  for  the 
separation  of  the  mechanical  impurities  of  milk.  With 
thick  pads  very  high  pressures  can  be  used  and  bac¬ 
terial  cultures  for  instance  filtered  to  sterilisation. 

C.  Irwin. 

Sensitive  silica  manometers.  B.  Lockspelser 
(J.  Sci.  Instr.,  1930,  7,  145 — 151). — Manipulative 
details  for  the  construction  of  silica  manometers  of 
the  Bourdon  and  diaphragm  types  are  described.  One 
of  the  latter  kind  can  be  made  to  withstand  a  total 
pressure  of  1  atm.  and  measure  to  0T6xl0-3  mm. 

C.  W.  Gibby. 

Simple  manometer  and  source  for  hot  vapours. 
C.  T.  Zaiin  (Rev.  Sci.  Instr.,  1930,  1,  299—301).— 
The  apparatus  is  entirely  of  pyrex  glass  and  consists 
of  a  U-tube,  one  side  of  which  is  constricted  below  to 
capillary  dimensions,  with  an  enlarged  portion  (.1) 
above  to  act  as  a  reservoir  of  the  liquid  under  examin¬ 
ation.  It  is  connected  with  a  manometer,  an  air- 
pump,  and  means  whereby  the  liquid  in  desired 
quantity  can  bo  introduced.  The  top  of  the  other 
side  is  connected  with  a  hot  gas  container,  the  portion 
(B)  of  the  tube  immediately  below  being  heated 
electrically  by  a  nichrome  wire  wound  round  it.  By 
adjustment  of  the  pressure  in  A  a  suitable  amount  of 
liquid  is  driven  into  B,  where  the  temperature  is  so 
regulated  that  it  boils  at  a  pressure  determinable  by 
the  manometer  and  the  difference  in  level  on  the 
two  sides  of  the  U-tube.  C.  A.  Silberrad. 

Sodium-argon  glow-tube.  H.  J.  Reich  (Rev. 
Sci.  Instr.,  1930,  1,  289 — 291). — A  source  of  light 
essentially  monochromatic  but  containing  a  number 
of  lines  of  sufficient  intensity  to  be  employed  to 
calibrate  a  spectrometer  is  obtained  by  electrolytically 
introducing  sodium  (or  other  alkali  metal)  into  an 
argon  glow-tube  made  of  soda  glass.  The  tube  should 
be  used  on  direct  current  (200 — 500  volts)  with  a 
50-milliamp.,  8000-ohm  resistance  in  series. 

C.  A.  Silberrad. 

Meters  for  velocities  of  gas  streams.  E.  A.  J.  H. 
Nicolas  {Chem.  Wcekblad,  1930,  27,  272—273).— 
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The  ordinary  flow  meters  dependent  on  viscosities 
are  not  trustworthy  unless  allowances  are  made  for 
changes  in  viscosities  caused  by  variations  in  temper¬ 
ature,  humidity,  etc.  The  fall  in  pressure  of  a  gas 
escaping  through  a  small  aperture  is  independent  of 
viscosity.  A  simple  apparatus  for  measuring  rates 
of  flow  is  described;  in  conjunction  with  a  density 
meter,  it  may  be  employed  for  different  gases  without 
repeated  calibration.  S.  I.  Levy. 

Arrangements  for  micro-analysis.  A.  Con¬ 
stantino  (Annali  Chim.  Appl.,  1930,  20,  164 — 158). — 
Descriptions  are  given  of  :  a  Kjeldahl  apparatus  with 


four  micro-burners;  an  apparatus  for  removing  the 
ammonia  from  ammonium  salts  at  the  ordinary  tem¬ 
perature  by  means  of  a  current  of  air ;  and  a  colori¬ 
meter  with  Eggertz  tubes  for  the  determination  of 
0-25 — 0-5  mg.  of  ammonia  to  within  about  0-006  mg. 

T.  H.  Pope. 

Experiment  illustrating  voltaic  polarisation. 
H.  P.  Cady  and  R.  Taft  (J.  Chem.  Educ.,  1929,  6, 
952 — 957). — Polarisation  may  be  due  to  concentration 
changes  around  the  electrodes,  a  change  in  the  nature 
of  the  electrodes,  overvoltage,  and  the  formation  of 
a  film  of  gas.  An  apparatus  to  show  the  effect  of 
the  variables  is  described.  Chemical  Abstracts. 


Geochemistry. 


Seasonal  variations  in  the  phosphate  and 
silicate  content  of  sea-water  in  relation  to  the 
phytoplankton  crop.  V.  November  1927  to 
April  1929,  compared  with  earlier  years  from 
1923.  W.  R.  G.  Atkins  (J.  Marine  Biol.  Assoc., 
1930,  16,  821—852;  cf.  A.,  1928,  389).— Falls  in  the 
phosphate  and  silicate  content  of  water  in  the  English 
Channel  arc  correlated  with  outbursts  of  phyto¬ 
plankton.  C.  W.  Gibby. 

Natural  waters  rich  in  radium.  V.  Vernadsky 
(Compt.  rend.,  1930,  190,  1172 — 1175). — Recent  in¬ 
vestigations  on  springs  in  petroliferous  areas  of  Russia 
indicate  a  radium  content  of  up  to  1  •46x10“®%. 
The  springs  are  derived  from  the  deep  vadosc  or 
phreatic  sources  associated  with  petroliferous  areas. 
They  contain  organic  acids  and  gaseous  hydrocarbons, 
and  it  is  suggested  that  the  origin  of  these  properties 
has  a  bearing  on  the  genesis  of  petroleum.  Free 
oxygen  produced  by  decomposition  of  the  water  by 
the  radium  probably  plays  a  part  in  the  chemical 
reactions  of  the  earth’s  crust.  J.  Grant. 

Arsenic  content  of  the  Choussy  well-water,  La 
Bourboule,  and  fixation  of  this  arsenic  in  the 
organism.  R.  Clogne,  (Mlle.)  A.  Courtois,  and 
Cazala  (Compt.  rend.,  1930,  190,  1133 — 1134). — 
Arsenic  was  determined  by  a  modification  of  the 
Cribier-Leonardon  method,  the  stain  on  the  mercuric 
chloride  paper  being  fixed  by  immersion  in  a  10% 
solution  of  potassium  iodide  and  matched  against 
standard  stains  prepared  under  the  same  conditions. 
A  slight  excess  of  potassium  permanganate  was  added 
to  the  sample  to  avoid  evolution  of  hydrogen  sulphide 
or  phosphine.  Arsenic  contents  of  5-S — 6-5  mg.  per 
litre  are  recorded  for  the  season  1928 — 9,  and  analyses 
of  tadpoles  kept  in  the  water  at  the  well  for  8—10 
days  showed  arsenic  contents  of  3-25  X 10-3  mg.  of 
arsenic  per  g.  (1-SS  X  10“3  mg.  per  g.  in  ordinary  water). 
Tadpoles  in  bottled  Choussy  water,  or  in  synthetic 
water  of  similar  composition,  contained  only  2-73  and 
2-325  X  10*3  mg.  per  g.,  respectively.  J.  Grant. 

Radioactivity  of  Grozni  bore-hole  waters. 
V.  8,  Tvertzuin  and  V.  B.  Milin  (Neft.  Choz.,  1929, 
17,  656 — 661).— The  water  contains  0-0096 — 0-146  mg. 
of  radium  per  metric  ton;  the  oil  contains  only  the 
emanation.  Chemical  Abstracts. 


Waters  rich  in  sodium  hydrogen  carbonate  and 
especially  in  iodine  in  East  Prussia.  H.  Matthes 
and  G.  Wallrabe  (Pharm.  Zentr.,  1930,  71,  273— 
276). — Many  waters  commonly  in  use  for  domestic 
and  drinking  purposes  in  East  Prussia  contain  much 
more  hydrogen  carbonate  than  corresponds  with  the 
calcium  and  magnesium  present;  in  some  cases  sodium 
hydrogen  carbonate  is  present  to  the  extent  of  more 
than  1  g.  per  litre.  These  high  values  are  usually 
accompanied  by  high  sodium  chloride  and  iodide  con¬ 
tents.  It  is  suggested  that  such  waters  point  to  the 
existence  of  seas  in  the  area  in  earlier  geological  ages. 

S.  I.  Levy. 

Alkaline  waters  of  Lower  Kostrivnica,  Jugo¬ 
slavia.  S.  S.  Miholic  (Bull,  Soc.  Chim.  Roy.  Yougo- 
Slavic,  1930,  7,  Reprint,  16  pp.). — Analyses  of  these 
waters  arc  given,  and  their  origin  is  discussed. 

C.  W.  Gibby. 

Nepheline  syenites  and  pegmatites  of  Mount 
Royal,  Montreal.  F.  L.  Finley  (Canad.  J.  Res., 
1930,  2,  231—248). — The  construction  of  a  tunnel 
running  from  north  to  south  under  Mt.  Royal  has 
enabled  the  structure  of  this  volcanic  neck  to  be  more 
accurately  determined,  and  in  particular  shows  that 
there  were  two  distinct  advances  of  a  nepheline 
syenite  magma,  separated  by  an  intrusion  of  camp- 
tonite.  This  with  previous  results  indicates  that  the 
igneous  sequence  consists  of  alternate  advances  of 
acidic  and  basic  magmas.  The  rocks  and  minerals 
found  are  described  and  new  analyses  of  nepheline 
syenite  (two  varieties),  nordmarkite-pegmatite,  soda- 
rich  monzonite,  shonkinite  porphyry,  and  syenite  are 
given.  The  rare  anorthic  amphibole  aenigmatitc 
occurred  as  small  prismatic  grains  at  one  place.  One 
sample  of  pegmatite  containing  much  crystalline 
limestone  emitted  a  sulphurous  odour  when  struck; 
this  is  attributed  to  brown  patches  of  apparently 
organic  origin  in  the  limestone.  G.  A.  Silberrad. 

Titanium  content  of  bauxites.  J.  de  Lapparei,'t 
(Compt.  rend.,  1930,  190,  1312— 1314).— Titaniferous 
bauxites  always  contain  rutile,  anatase,  or  ilm®*”® 
in  the  form  of  a  highly  refractive  dust  (cf.  A.,  I"-1' 
74S)  of  detritic  origin,  or  as  crystals  the  geochenuca 
history  of  which  is  closely  associated  with  that  of 
bauxite.  Basaltic  bauxites  from  the  Deccan  mft} 
contain  8 — 12%  of  titanium  oxide  derived  origmall} 
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from  titaniferous  iron  compounds  formed  in  the  basalt. 
Emenite  in  thin  layers  is  transparent,  and  brown  to 
green  in  colour,  indicating  the  presence  of  ferric  and 
of  ferrous  oxide,  respectively.  J.  Grant. 

Some  geochemical  applications  of  measure¬ 
ments  of  hydrogen-ion  concentration.  W.  R.  G. 
Atkins  (Sci.  Proc.  Roy.  Dublin  Soc.,  1930,  19,  455 — 
460). — The  role  of  hydrogen-ion  concentration  in  the 
formation  of  iron  beds  in  the  neighbourhood  of  carboni¬ 
ferous  deposits  and  of  dolomite  is  reviewed.  All 
samples  of  basalt  examined  were  sufficiently  soluble 
to  impart  a  definite  reaction  to  distilled  water.  With 
weathered  rock  acidity  was  usually  developed,  due 
possibly  to  a  surface  residue  of  iron  carbonate  or  acid 
silicate.  In  some  cases  the  acidity  remained  high 
after  boiling  with  distilled  water,  but  usually  the 
acidity  was  diminished  or  an  alkaline  reaction 
developed.  T.  H.  Morton. 

Microstructure  of  New  Zealand  lignites.  H. 
Lignites  subjected  to  the  influence  of  igneous 
intrusions.  W.  P.  Evans  (New  Zealand  J.  Sci. 
Tech.,  1930,  11,  370 — 375).— Chemical  analyses  and 
photographs  showing  the  microstructure  of  lignite 
from  Acheron  River,  N.Z.,  are  given.  The  seam  was 
probably  formed  mainly  in  situ.  C.  W.  Gikby. 

Origin  and  nature  of  coals  and  chars.  H.  E. 
Armstrong  (Proc.  Roy.  Soc.,  1930,  A,  127,  268 — 
271).— Various  early  views  on  the  nature  and  mode 
of  formation  of  coal  are  briefly  reviewed,  and  the 
origin  of  graphite  and  shales  is  discussed.  From  a 
consideration  of  a  deposit  of  lignite  at  Valdarno,  in 
Tuscany,  of  which  the  original  material  was  obviously 


wood,  the  conclusion  is  reached  that  coal  is  “  an 
organically  re-wrought  '  condensed  ’  material,  ...  a 
natural  Bakelite.”  L.  L.  Bircumshaw. 

Origin  of  coal.  R.  Lieske  ;  W.  Fuchs. — See  B., 
1930,  540. 

Causes  of  the  differentiation  of  coals.  A. 
Dufarque  (Compt.  rend.,  1930,  190,  1200—1203).— 
The  primordial  deposits  which  determine  the  form¬ 
ation  of  cannel  coals  and  of  oils  containing  high  and 
low  percentages  of  volatile  matter  in  the  south  and 
north  Channel  districts,  respectively,  belong  to  two 
distinct  types  characterised  by  cutinised  vegetable 
debris  (spores,  cuticles,  etc.)  and  by  fragments,  of 
dignified  tissue  (wood,  sclerenchyma).  The  chemical 
composition  is  approximately  constant  in  each  case, 
and  secondary  types  of  deposit  have  their  origin  in 
the  subsequent  changes  undergone  by  these  deposits. 
Evidence  is  advanced  for  the  theory  that  these  changes 
depend  on  the  thickness  of  the  layer  of  water  covering 
the  vegetable  deposits,  which  increases  from  north 
to  south,  and  produces  a  corresponding  decrease  in 
the  amount  of  available  oxygen.  There  is  thus,  in 
general,  a  transition  from  anthracite  coals  (volatile 
matter  <18%)  in  the  north,  through  coke  coals,  smith- 
coals,  and  cannel  coals,  to  boghead  coals  (volatile 
matter  60%)  in  the  south.  J.  Grant. 

Helium  and  the  genesis  of  petroleum.  M.  N. 
Rogers  (New  Zealand  J.  Sci.  Tech.,  1930,  11,  389 — 
393). — The  author  suggests  that  petroleum  has  been 
formed  by  the  action  on  methane  of  a-ravs  due  to 
radioactive  substances  in  the  earth.  C.  W.  Gibijy. 
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Action  of  ultra-violet  light  on  aliphatic  hydro¬ 
carbons.  W.  Kemula  (Rocz.  Chem.,  1930,  10, 
273—287). — No  dissociation  of  methane  takes  place 
under  the  influence  of  irradiation  with  a  mercury- 
vapour  lamp.  Under  analogous  conditions  ethane 
yields  hydrogen,  methane,  butane,  hexane,  and  a 
small  amount  of  unidentified  saturated  and  unsaturated 
%uid  hydrocarbons.  The  products  of  photolysis 
and  their  relative  amounts  vary  with  the  duration  of 
irradiation  of  ethane.  The  reaction  is  best  repre¬ 
sented  as  wC2Hg — ->  (»—  1  )Hj-f  C2,,H4,>+2  (liquid),  so 
that  n  volumes  of  ethane  yield  (n—  1)  volumes  of 
hydrogen,  i.e.,  the  volume  of  gas  diminishes. 

R.  Truszkowski. 

Pyrolysis  of  methane.  F.  de  Rudder  and  H. 
Biedermann  (Compt.  rend.,  1930,  190,  1194—1196). 
~A  study  of  the  pyrolysis  of  methane  at  900 — 1500°/ 
t-6— 760  mm.  has  been  made.  There  is  no  appreciable 
decomposition  below  1000°.  Ethylene  is  formed  in 
maximum  amount  (4%  of  the  gaseous  product)  at 
‘-00°/ 100  mm.,  whilst  the  production  of  acetylene 
increases  rapidly'  with  rise  in  the  temperature;  at 
1500740  mm.  the  acetylene  content  of  the  gaseous 
Product  is  15%.  Acetylene  formation  is  always 
accompanied  by  decomposition  of  some  of  the  methane 
0  parbon  and  hydrogen.  The  amount  of  decom¬ 
position  rises  with  increase  in  the  volume  of  the 


pyrolysis  chamber.  Hydrogen  chloride,  silicaj  thor¬ 
ium,  and  nickel  do  not  catalyse  the  decomposition. 

H.  Burton. 

Production  of  higher  hydrocarbons  from 
methane.  F.  Fischer  and  H.  Pichler. — See  B., 
1930,500. 

Derivatives  of  n-heptane.  I.  Preparation, 
identification,  and  physical  constants.  M.  L. 
Sherrill  (J.  Amer.  Chem.  Soc.,  1930,  52,  1982 — 
1992). — ra-Heptyl  alcohol  and  three  sec. -hcptyl  alcohols 
(prepared  by  the  Grignard  method)  are  converted  into 
the  corresponding  chlorides  by  Norris  and  Taylor’s 
method  (A.,  1924,  i,  602),  and  into  the  bromides 
usually  by  repeated  saturation  with  hydrogen  brom¬ 
ide.  The  sec.-alcohols  are  oxidised  by  potassium 
dichromate  and  dilute  sulphuric  acid.  The  following 
data  (amongst  others)  are  recorded  :  w-propyl 
alcohol,  b.  p.  175-9±0-l 7759-5  mm.,  84-7720  mm. 
(all  b.  p.  in  vac.  arc  ±0-05°),  df  0-8227,  nf,  1-4245; 
methvl-N-amylcarbinol,  b.  p.  158-7 <0-17740-5  mm., 
66-7716-5  mm.,  df  0-8167,  nf,  1-4210;  ethyl-w- 
butylcarbinol,  b.  p.  15o-9±0-lc/740-5  mm.,  65-8°/20 
mm.,  df  0-8210,  nf,  1-4222;  dipropvlcarbinol,  b.  p. 
155-4±0-17755-2  mm.,  63-8716  mm.,  f.  p.  -41-5°, 
df  0-8183,  nf,  1-4205;  n-heptyl  chloride,  b.  p.  61-4°/ 
27  mm.,  f.  p.  —69-5°,  df  0-8725,  n%erei  1-42261 
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P-chloroheptane,  b.  p.  46°/19-5  mm.,  df  0-S672,  nf 
1-4221 ;  y-chloroheptane,  b.  p.  4S-3°/21  mm.,  df 
0-S690,  nf  1-422S;  S-chloroheptane,  b.  p.  48-9°/21 
mm.,  df  0-S710,  nf  1-4231 ;  ?i-hcptyl  bromide,  b.  p. 
70-6°/19  mm.,  f.  p.  -5S-25°,  df  1-1384,  nfUrci  1-44734 ; 
P-bromoheptane,  b.  p.  66-2°/24  mm.,  df  1-1277, 
1-4476;  y-bromoheptane,  b.  p.  62°/lS  mm.,  df 
1-1362,  nf,  1-4503;  8-bromoheptane,  b.  p.  60°/lSmm., 
df  1-1351,  nf  1-4495 ;  n-heptyl  iodide,  b.  p.  97°/ 
26  mm.,  df  1-3774,  nfu r„,  1-4S6S9;  y-iodolieptaue, 
b.  p.  88-9°/30  mm.,  df  1-3676,  1-4SS12;  ?t-hept- 

aldehyde,  b.  p.  59-6°/30  mm.,  df  0-S219,  1-40941 ; 

methyl  amyl  ketone,  b.  p.  150-2d:0-io/750  mm.,  df 
0-S018,  nfw  1-40660;  ethyl  butyl  ketone,  b.  p. 
14S-2±0-05°/756  mm.,  df  0-S1S3,  1-10649; 

dipropyl  ketone,  b.  p.  144-0±0-05°/756  mm.,  df 
0-S175,  rifle  1-40459.  H.  Burton. 

Derivatives  ol  n-heptane.  II.  Dipole 
moments  and  molecular  constitution.  J.  Errera 
and  M.  L.  Sherrill  (J.  Amer.  Chem.  Soc.,  1930,  52, 
1993 — 1997). — The  dipole  moments  of  four  heptyl 
alcohols,  four  heptyl  chlorides,  four  heptyl  bromides, 
a-  and  y-iodoheptanes,  7i-heptaldehyde,  methyl  amyl 
ketone,  ethyl  butyl  ketone,  and  dipropyl  ketone  have 
been  determined.  In  the  case  of  the  alcohols  the  dipole 
moment  (1-70— 1-71 X 10-18  e.s.u.)  is  independent  of 
the  position  of  the  hydroxyl  group.  The  moment  is 
approximately  the  same  (2-03 — 2-06  xlO*18)  for  the 
P-,  y-,and  S-cliiloro-  and  -bromo-heptanes,  but  is  smaller 
for  the  a-derivative  (1-85  X 10-18).  w-Heptaldehyde 
(2-56  X  1(H8)  has  approximately  the  same  moment  as 
methyl  amyl  ketone  (2-59  X  KH8),  but  has  a  smaller 
value  than  ethyl  butyl  ketone  (2-7SxlO-18)  and 
dipropyl  ketone ’(2-72  x  lO’18).  The  following  dipole 
moments  have  also  been  determined :  7!- amyl 

alcohol,  T65x  10~18;  methylpropylcarbinol,  l-66x 
10*18,  and  diethylcarbinol,  1-64  xlO*18  e.s.u. 

H.  Burton. 

Determination  of  the  composition  of  butene 
mixtures  by  distillation  methods.  H.  J.  Lttcas, 
R.  T.  Dillon,  and  W.  G.  Young  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1949 — 1953). — Dehydration  of  (a)  n- 
and  (6)  see. -butyl  alcohols  by  passing  the  vapours 
over  aluminium  oxide  at  300 — 350°,  subsequent  con¬ 
version  of  the  mixtures  of  butenes  obtained  into  the 
dibromides,  and  fractional  distillation  of  these  at 
50  mm.  gives  the  following  approximate  compositions  : 
iV-butene,  (a)  68,  (6)  26% :  A8-butene,  b.  p.  0-3°.  (a) 
12,  (6)  26% ;  AS. butene’  b.  p.  3°,  (a)  20,  (6)  48%. 
When  the  mixture  of  butenes  prepared  from  sec.- 
butyl  bromide  and  alcoholic  potassium  hydroxide  is 
distilled  under  atmospheric  pressure,  15 — 20%  of  A°- 
butene,  b.  p.  —6-7°  to  —6-5°,  is  obtained.  The  re¬ 
mainder  of  the  product  consists  of  a  mixture  of  the 
isomeric  As-butenes.  A°-Butene  reacts  with  hydrogen 
bromide  in  acetic  acid  solution  at  5°  forming  almost 
pure  sec. -butyl  bromide.  H.  Burton. 

Composition  of  butene  mixtures  resulting 
from  the  catalytic  decomposition  of  n-  and  sec.- 
butyl  alcohols.  W.  G.  Young  and  H.  J.  Lucas  (J. 
Amer.  Chem.  Soc.,  1930,  52,  1964 — 1970). — The  com¬ 
positions  of  the  mixtures  of  A°-  and  the  two  A-3- 
butenes  obtained  by  dehydration  of  n-  and  sec. -butyl 
alcohols  by  various  methods  have  been  determined  by 


the  method  of  Dillon,  Young,  and  Lucas  (see  below). 
No  A“-butene  is  formed  when  either  the  n-  or  sec,- 
alcohol  is  decomposed  with  phosphoric  oxide  or 
60%  sulphuric  acid  below  160° ;  an  excess  of  tram- 
A8-butene  results.  A  similar  result  is  found  with 
see. -butyl  alcohol  and  85%  phosphoric  acid  at  95— 
126° ;  ?i-butyl  alcohol  is  unaffected  by  similar  treat¬ 
ment.  Aa-Butene  is  formed  in  increasing  amount 
from  the  n-  (19-1,  56,  72-9%)  or  sec.-alcohol  (15-2, 
1S-S,  20-6%)  with  pumice  impregnated  with  phos¬ 
phoric  acid  at  340 — 400°,  aluminium  phosphate  at 
350 — 450°,  and  aluminium  oxide  at  about  350°, 
respectively.  The  more  acidic  dehydrating  agents 
favour  the  formation  of  tra?i-s-As-butene,  whilst  the 
less  acidic  favour  Aa-  and  cis-A3-butene  production. 

Treatment  of  a  mixture  of  Py-dibromobut-anes  with 
zinc  dust  and  alcohol  gives  a  mixture  of  butenes  con¬ 
vertible  into  the  original  dibromides.  H.  Burton. 

Reaction  between  hydrogen  chloride  and  the 
three  butenes.  C.  C.  Coffin,  H.  S.  Sutherland, 
and  0.  Maass  (Canad.  J.  Res.,  1930,  2,  267 — 278).— 
Equhnolecular  quantities  of  Aa-butenc,  b.  p.  —6-2 7 
760  mm.,  and  hydrogen  chloride  react  slowly  at  0° 
(74%  reaction  after  20  days),  forming  sec. -butyl 
chloride  as  the  main  product.  Secondary  products, 
which  decompose  when  w  armed  in  a  vacuum,  are  also 
produced;  these  are  probably  y-methyl-P-ethyl-Aa- 
pentene  and  y-methyl-8-chloromethylhexane.  sec.- 
Butyl  chloride  is  also  the  main  product  from  A3- 
butene,  b.  p.  l-l°/760  mm.  (62%  reaction  after  35 
days  at  0°) ;  the  by-products  are  probably  y8-dimethvl- 
A»-hexene  and  p-chloro-yS-dimethydhexane.  Hydro¬ 
gen  chloride  and  isobutene,  b.  p.  — 6-7°/760  mm.,  react 
instantaneously  at  — 7S-5°,  forming  only  tert. -butyl 
chloride.  H.  Burton. 

Formation  of  butadiene  by  cracking  of  hydro¬ 
carbons.  P.  K.  Frolich,  R.  Si.mard,  and  A. 
White. — See  B.,  1930,  547. 

Natural  and  synthetic  rubber.  IV.  8-Methyl- 
A5-octene  by  isoprene  ethylation.  V.  Tetra- 
methyloctadiene.  T.  AIidgley,  jun.,  and  A.  L- 
ITenne  (J.  Amer.  Chem.  Soc.,  1930,  52,  2075—2077, 
2077 — 207S). — IV.  Addition  of  an  ethereal  solution  of 
2  mols.  of  ethyl  bromide  or  1  mol.  of  ethyl  sulphate  to 
a  mixture  of  potassium  (2  mols.)  and  isoprene  (1  mol.) 
gives  about  4%  of  Z-methyl-As-octene,  b.  p.  1393, 
0-7495,  nf  1-422S,  oxidised  by  ozone  to  methyl  butyl 
ketone  and  w-butyric  acid.  Ethylation  occurs,  there¬ 
fore,  in  the  aS-positions  of  the  isoprene  molecule. 

V.  py-Dimethylbutadieno  is  reduced  and  poly¬ 
merised  by  treatment  with  potassium  and  alcohol  at 
70°  under  the  conditions  previously-  described  (A> 
1929,  674)  to  a  mixture  of  py%  -  tel ramel  hyl-A^-oc^f 
diene,  b.  p.  S7’5 — S8-5°/lS  mm.,  df  0-7971,  nf,  1-45963, 
and  “  methvl-rubber.”  fyyfii-Tetramethyhda nc  bs 
b.  p.  92°/20— 22  mm.,  df  0-7593,  nf,  1-42527.  The 
structure  of  the  “  methyl-rubber  ”  must  be  a  10B& 
open  chain,  and  this  is  regarded  as  evidence  in  favour 
of  the  chain  formula  for  natural  rubber. 

H.  BcBro>\ 

Reaction  rates  of  potassium  iodide 
and  py-dibromobutanes.  Analysis  of 
of  A°-  and  Af’-butenes.  R.  T.  Dillon,  »•  ‘ 

Young,  and  H.  J.  Lucas  (J.  Amer.  Chem.  Soc.,  1W 
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52,  1953 — 1964). — The  reactions  between  a[i-.  r-p,y-, 
and  m&so-|3y-dibromobutanes  and  potassium  iodide 
have  been  studied  in  99%  methyl  alcohol  at  60°  and 
75°,  and  found  to  be  of  the  second  order.  The  rate 
is  considerably  higher  at  75°  and  it  decreases  in  the 
order  ap,  meso-py,  r-Py.  The  compositions  of  binary 
mixtures  can  be  calculated  from  the  rate  of  the  mixture, 
and  of  ternary  mixtures  from  the  rate  and  the  density. 
The  maximum  deviation  from  the  known  composition 
is  4%.  The  composition  of  a  mixture  of  A“-  and 
A^-butenes  can  be  determined  by  converting  it  into  the 
mixture  of  dibromides  and  proceeding  as  above. 

H.  Burton. 

Highly-polymerised  compounds.  XXXVIII. 
Poly-allyl  chloride.  H.  Stau  dinger  and  T. 
Fleitmann  (Annalen,  1930,  480,  92— 108).— Allvl 
chloride  is  converted  in  the  absence  of  air  slowly  on 
keeping,  but  more  rapidly  (30%  in  8  days)  under  the 
influence  of  ultra-violet  light,  into  polyallyl  chloride, 
(C,H5Cl)n,  a  pale  yellow,  viscous  syrup,  df  1-258,  rif, 
15292,  which  is  not  a  single  substance  but  a  mixture 
of  polymerides  (mean  value  of  n=10),  formed  by 
normal  valency  unions  and  probably  possessing  the 
structure 

••CH2-CH(CH2C1)'CH?-[CH(CH2C1)]„-CH?-CH(CHC12)  •  • 
which  is  separated  either  by  fractional  precipitation 
of  its  ethereal  solution  with  methyl  alcohol  or  by  frac¬ 
tional  extraction  with  the  latter  solvent  into  a  series 
of  polymerides  (n  —  9,  12,  5,  25,  11,  and  7),  the 
viscosities  of  which  are  determined,  those  of  the 
highest  mol.  wt.  being  the  least  soluble.  Reduction 
of  polyallyl  chloride  with  red  phosphorus  and  70% 
hydriodic  acid  at  150 — 160°  gives  a  hydrocarbon, 
b.  p.  220 — 240°/0-05  mm.,  in  which 
cyclisation  has  occurred,  probably  yielding  the  struc¬ 
ture 

../•CH2-CHMe-CH2-gH-CH2-QH-CH,-CH-CH2-QH-\ 

\  CH2 - CH2  "CH2 - CHJ/" 

Attempts  to  oxidise  the  chloride  directly  to  a 
polyacrylic  acid  with  concentrated  nitric  acid  only 
result  in  decomposition,  whilst  no  chlorine-free 
product  could  be  obtained  by  long  hydrolysis  with 
concentrated  alcoholic  potassium  hydroxide.  When 
polyallyl  chloride  is  heated  with  triethylamine  in 
benzene  in  a  sealed  tube  at  100°  elimination  of  hydro¬ 
gen  chloride  occurs,  and  dialysis  of  the  product  affords 
a  very  hygroscopic,  brown,  resinous  substance  the 
analytical  figures  of  which  agree  best  with  the  structure 
[(C3H5Cl)5(C3Hr)XEt3Cl)]„.  Similar  treatment  with 
triethylphosphine  gives  a  quaternary  phosphonium 
sa}fe»  (C3H.Cl-C2H-PEt.jCl),., ,  a  similar  sail  being  ob¬ 
tained  with  triphenvlphosphine.  Both  these  salts  are 
solid  yellow  resins.  J.  W.  Baker. 

Catalytic  dehydration  of  saturated  aliphatic 
alcohols  in  the  presence  of  alkali  hydrogen 
sulphates  in  the  vapour  phase.  J.  B.  Sendebens 
(Umpt.  rend.,  1930,  190,  1107—1170:  cf.  this  vol., 
431).— propyl  alcohol  Ls  dehydrated  to  propylene 
^125 — 140°  in  the  vapour  phase  by  fused  sodium 
hydrogen  sulphate.  When  the  crystalline  salt  or 
Potassium  hydrogen  sulphate  is  used,  evolution  of 
PWpvlene  begins  at  about  210".  Dehydration  of  the 
oilovring  alcohoLs  to  the  un saturated  hydrocarbon 
w,t“  fused  sodium  hydrogen  sulphate  occurs  at  the 


temperatures  given  :  isopropyl ,  95 — 110°;  isobutyl, 
135°;  ethyl,  begins  about  175°,  increases  up  to  260", 
Methyl  alcohol  is  dehydrated  at  about  200°  to  dimethyl 
ether.  ”  H.  Burton/ 

Manufacture  of  absolute  alcohol.  H.  Gujnot. 
—See  B.,  1930,  527. 

Preparation  of  glycol  by  hydrolysis  of  ethylene 
dichloride.  IT.  Bahr  and  H.  ZrELKR. — See  B.,  1930, 
499. 

Conversion  of  n-propyl  alcohol  into  propyl 
ethers  by  means  of  sulphuric  acid.  H.  Wuyts 
and  A.  Lacourt  (Bull.  Soe.  chim.  Belg.,  1930,  39, 
157 — 173). — The  method  previously  described  for  the 
conversion  of  primary  alcohols  into  the  corresponding 
ethers  (Popelier,  A.,  1923,  i,  532)  has  been  worked  out 
in  detail  for  n-propyl  alcohol  and  the  effect  of  varying 
conditions  investigated.  An  apparatus  by  means  of 
which  the  process  is  rendered  continuous  is  described, 
the  alcohol  being  added  to  a  mixture  of  alcohol  and 
sulphuric  acid.  An  azeotropic  mixture  of  alcohol, 
ether,  and  water  distils  first,  followed  by  a  binary 
mixture  of  alcohol  and  ether.  Repeated  distillation 
of  the  non-aqueous  portion  of  the  combined  distillates 
with  a  column  eliminates  the  last  traces  of  water  and 
the  residual  mixture  of  alcohol  and  ether  (richer  in  the 
ether  than  is  the  binary,  azeotropic  mixture  which 
contains  67-8%  of  the  ether)  is  treated  with  50 — 55% 
sulphuric  acid  to  dissolve  out  the  alcohol,  washed  and 
dried,  and  the  n-propyl  ether,  b.  p.  90-00 — 90-08°,  df 
0-7371,  purified  by  careful  fractionation.  Some 
n-propyl  isopropyl  ether,  b.  p.  80-15 — 80-30°,  df 
0-7370,  is  formed  simultaneously  even  when  low 
concentrations  of  sulphuric  acid  and  moderate  tem¬ 
peratures  are  used,  and  the  proportion  increases  con¬ 
siderably  (up  to  19%)  with  increase  in  acid  concen¬ 
tration  and  rise  in  temperature.  This  ether  also  forms 
binary  and  ternary-  azeotropic  mixtures  and  can  be 
separated  from  the  n-propyd  ether  only  by-  repeated 
fractionation,  using  an  efficient  column,  although  the 
n-ether  is  readily  obtained  pure.  The  mixed  ether 
probably  results  from  the  propylene,  which  is  also 
formed  in  the  reaction.  The  best  yield  of  n-propyl 
ether,  with  minimum  formation  of  the  mixed  ether, 
results  when  the  original  alcohol-acid  mixture  con¬ 
tains  about  35%  of  95-6%  sulphuric  acid  and  the 
temperature  is  maintained  at  115°.  J.  W.  Baker. 

Cyclic  acetals.  H.  Hibbert  (Rcc.  trav.  chim., 
1930,  49,  557 — 558). — Polemical  against  van  Boon 
(A.,  1929,  291).  J.  W.  Baker. 

yy-Diethoxy-A’-propinene  and  bromomalondi- 
aldehyde.  J.  Grard  (Ann.  Chim.,  1930,  [x],  13, 
336 — 383). — yy-Diethoxy-A“-propinene  (I),  b.p.  137 — 
141°  ( copper ,  silver,  and  mercury  derivatives),  is 
prepared  in  35%  yield  by  conversion  of  acraldehy-de 
below  5’  into  the  dibromide,  b.  p.  73 — 75°/10  mm., 
followed  by  aeetalisation  with  ethyl  orthoformate  and 
absolute  alcohol,  and  treatment  of  the  resultant  acetal, 
b.  p.  110°/10 — 15  mm.,  with  20%  alcoholic  potassium 
hydroxide.  Oxidation  of  the  copper  derivative  of  I 
with  potassium  ferricyanide  yields  a %C*-telraetkoxy- 
A^-hexadi-inene,  b.  p.  140 — 141°/3  mm.,  df  0-9730, 
ny  1-4638.  Treatment  of  the  silver  derivative  with 
1  mol.  of  iodine  in  potassium  iodide  solntion  yields 
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a-iodo-yy-dielhoxy-An-propinene,  in.  p.  7 — 8°,  d~ 
1-533,  n~  1-502,  b.  p.  79 — 81°/3  mm. ;  with  2  mols.  of 
iodine  tri-iodoacraidehyde,  m.  p.  129—130°,  is  pro¬ 
duced.  Urethane  reacts  with  I  in  the  presence  of 
dilute  hydrochloric  acid  to  give  a  diurethane, 
CH:CH-C(NH-C02Et)2>  m.  p.  ISO — 180-5°  ( dibromo - 
derivative,  m.  p.  170°),  whilst  carbamide  affords  a  di-, 
C5Hs02N4>  and  a  tri-ureide,  C9H1203NG.  Gradual 
addition  of  magnesium  ethyl  bromide  to  I  in  dilute 
ethereal  solution  affords  ■magnesium  yy-diethoxy-a- 
propinene  bromide  (II),  which  reacts  with  acetaldehyde 
to  give  8-hydroxy-xa-diethoxy-A^-penlinene,  b.  p.  106°/ 
4-5  mm.,  d'1 0-995,  na  1-446,  and  is  converted  by  warm 
aqueous  oxalic  acid  into  a-aldehydo-y-hydroxy-A0- 
butinene,  b.  p.  75 — 80°/2-7  mm.  (diurethane,  m.  p. 
16S — 16S-5°).  With  acraldehyde  II  affords  the 
compound,  CH2:CH-CH(OH)-C:C-CH(OEt)2,  d~  0-99, 
ria  1-461  (diurethane,  m.  p.  149-5 — 150°),  whilst  with 
iodine  in  ethereal  solution  a-iodo-yy-diethoxy- A“- 
propinene  is  obtained.  Addition  of  1 — 2  mols.  of 
magnesium  methyl  bromide  gives  magnesium  y-ethoxy- 
Aa-butinenyl-u-pro-pinene  bromide  (III),  decomposed 
by  dilute  hydrochloric  acid  to  yy-eihoxy-Aa-butinene, 
b.  p,  87 — 88°,  da  0-S075,  ria  1  -402  (silver  derivative; 
tri-iodide,  m.  p.  47 — 48°;  d iiromo - deri vat i ve ,  b.  p. 
85 — 87°/15  mm.,  d:-  1-654,  1-501),  converted  by 

carbon  dioxide  into  y -ethoxy -Aa-penlinenoic  acid,  b.  p. 
107—  10S°/4  mm.,  da  1-0514,  •»*=  1-458  (sodium, 
potassium,  and  silver  salts ;  compound,  C0H10Cu2,  on 
boiling  potassium  salt  with  excess  of  aqueous  copper 
sulphate;  ethyl  ester,  b.  p.  68 — 70°/3  mm.,  d  0-9842, 
n  1-444,  also  prepared  from  III  and  ethyl  carbonate). 
y -Ethoxy -Aa-pentin ene ,  b.  p.  108°,  da  0-8092,  n~  1-4070 
(mercury  derivative),  was  similarly  prepared  with 
magnesium  ethyl  bromide,  This  yields  methyl  x- eth¬ 
oxy  propyl  ketone,  b.  p.  76°/67  nnn.,  d'~  0-8849,  nu 
1-4075  (semicarbazone,  m.  p.  93 — 95°),  on  boiling  with 
saturated  aqueous  mercuric  chloride  solution,  and 
fi-hydroxy -c-ethoxy -Ar-heplinme,  b.  p.  110°/12  nnn.,  d 
0-93,  n  1-449,  with  acetaldehyde.  With  magnesium 
phenyl  bromide  and  I  y-ethoxy-y-phcnyl-Aa-propincne, 
b.  p.  100 — 105°/15  mm.,  da  1-023,  1-5365  (copper 

and  mercury  derivatives),  is  produced. 

When  yy-diethoxy-Aa-propinene  is  treated  with 
bromine  (1  mol.)  in  dry  chloroform  solution,  and  the 
residue,  after  removal  of  the  chloroform,  exposed  to 
the  atmosphere,  bromomalondialdehyde  (IV),  m.  p. 
14S°,  best  purified  by  sublimation  in  a  vacuum  below 
110°,  is  formed.  It  gives  an  intense  violet  coloration 
with  ferric  chloride,  and  possesses  marked  acidic 
properties.  Titration  with  bromine  by  the  Meyer 
method  indicates  that  the  solid  is  the  almost  pure 
enolic  form,  that  the  equilibrium  mixture  in  alcoholic 
solution  attained  after  4S  hrs.  contains  24%  of  the 
enolic  modification,  and  that  the  keto-enolic  equili¬ 
brium  is  considerably  affected  in  favour  of  the  ketonie 
form  by  rise  of  temperature.  The  sodium,  copper, 
zinc,  magnesium,  nickel,  cobalt,  silver,  and  ferric  salts 
were  prepared.  When  bromomalondialdehyde  is 
boiled  with  aqueous  potassium  hydroxide  formic  acid 
and  potassium  bromide  are  produced,  whilst  alcoholic 
sodium  ethoxide  affords  a-ethoxy-p-hydroxyacralde- 
hyde,  m,  p.  135°  (sodium  derivative).  Treatment  of 
IV  with  magnesium  methyl  bromide,  followed  by 
addition  of  water  and  of  sufficient  ferric  chloride  to 


remove  the  enolic  form,  yields  a-bromo-fi-hydroxy- 
butaldehyde,  b.  p.  80°/10  mm.,  d  1-525,  n  1-5105. 

A.  I.  Vogel. 

Mechanism  of  oxidative  processes.  XXIV. 
Catalytic  decomposition  of  ethyl  peroxide  by 
iron.  H.  Wieland  and  F.  Chrometzka  (Ber.,  1930, 
63,  [15],  102S — 1032). — Ethyl  peroxide  rapidly  decom¬ 
poses  in  presence  of  ferrous  iron  into  ethyl  alcohol  and 
acetaldehyde.  In  contrast  to  hydrogen  peroxide  it  is 
not  affected  by  ferric  iron,  but  this  is  not  considered 
necessarily  to  invalidate  the  likeness  of  the  changes, 
since  with  hydrogen  peroxide  a  portion  of  the  ferric 
iron  is  invariably  converted  into  the  ferrous  state 
according  to  the  scheme  2Fe"‘+H202 — ->  2Fe"-j- 
02-f  2H.  With  ethyl  peroxide  the  reaction  Et202-j- 
2Fe"+.2H’ — >-  2EtOH+2Fe’"  occurs  to  a  slight 
extent.  Ethyl  peroxide  is  activated  by  ferrous  iron 
towards  substances  capable  of  dehydrogenation  in  the 
same  manner  as  hydrogen  peroxide,  the  compound 
acting  as  hydrogen  acceptor :  Et,02+ItH2  — 4  Ii+ 
2EtOH.  '  H.  Wren. 

Course  of  the  formation  of  boric  esters  from 
boron  halides  and  ethers.  I.  H.  Remser  and 
E.  Wiberg  (Ber.,  1930,  63,  [B],  1136— 1147).— The 
hydrolysis  of  boron  trichloride  by  water  is  considered 
to  take  place  by  preliminary  addition  of  water  to  the 
halide  followed  by  loss  of  hydrogen  halide  and 
repetition  of  the  process  until  all  the  halogen  atoms  are 
replaced.  The  mobility  of  the  hydrogen  atom  is 
regarded  as  so  great  that  the  isolation  of  the  inter¬ 
mediate  compounds  is  impossible,  but  this  drawback 
can  be  avoided  by  the  use  of  an  oxide  with  alkyl 
radicals.  The  behaviour  of  boron  trichloride  and 
diethyl  ether  has  therefore  been  examined  by  Stock’s 
high  vacuum  method.  In  the  gaseous  state  the 
compounds  unite  in  the  molecular  ratio  1:1,  yielding 
the  substance  BCl3,Et20,  m.  p.  56°  (slight  decomp.), 
which,  when  heated  for  10  hrs.  at  50°,  furnishes  ethyl 
chloride  and  the  ester  BCla-OEt.  The  last-named 
compound  when  heated  for  a  long  period  at  50°  is 
decomposed  into  ethyl  chloride  and  boron  oxychloride, 
BOC1,  the  existence  of  which  is  regarded  as  thus 
established,  although  it  has  not  yet  been  isolated  in  the 
homogeneous  condition.  The  ester  combines  with 
diethyl  ether,  giving  the  solid  compouml, 
(BCl2-0Et)2,Et20,  containing  sexavalent  oxygen, 
which  decomposes  at  the  atmospheric  temperature 
into  the  (not  isolated)  ester  BCl(OEt)2  and  the 
substance  BCl3,Et20.  H-  Wren. 

Physical  constants  of  monoacetin,  naono- 
propionin,  and  mono-n-butyrin.  H.  A.  ScHUETTE 
and  J.  T.  Hale.(J.  Amer.  Chem.  Soc.,  1930,  52, 1973- 
19S1). — Glycerol  monoacetate,  df  1-2060,  ?r°  1-451  b 
ya,  47-1  dynes/cm.;  monoprojiionate,  b.  p.  132 — 134; 

3  mm.,  df  1-1537,  ns  1-4503,  ^40-3  dynes /cm.,  and 
monobutyrate,  b.  p.  139 — 140°/4  nnn.,  df  1-1344, 

1-4531,  y*  37-6  dynes /cm.,  are  prepared  by  heating 
a  mixture  of  glycerol  (1  mol.),  the  requisite  acid(l  mol), 
S5%  phosphoric  acid  (10  g.),  and  carbon  tetrachloride 
(200  c.c.) ;  water  is  removed  from  the  reactio1 
mixture  as  fast  as  it  is  produced.  The  phosphoric 
acid  is  then  removed  by  the  addition  of  the  sodium  sa 
of  the  fatty  acid  used  and  filtration  of  the  sochm 
phosphate.  The  vapour  pressures  of  the  thre 


ORGANIC  CHEMISTRY. 


891 


glycerides  have  been  determined  over  the  temperature 
range  in  which  they  are  stable.  The  heats  of  vaporis¬ 
ation  per  1  g.  are  calculated  to  bo  132-4,  122-5,  and 
118-75  g. -cal.  for  monoacctin,  monopropionin,  and 
monobutyrin,  respectively.  H.  Burton. 

Double  salts  of  methionic  acid.  H.  J.  Backer 
and  P.  Terpstra  (Rcc.trav.  chim.,  1930, 49, 559— 5G3). 
—By  mixed  crystallisation  the  following  double  salts 
of  methanedisulphonic  acid  have  been  prepared.  Full 
crystallographic  data  are  recorded  in  each  case : 
sodiwn  ammonium,  MNaNH4  [M=CH2(S03)2] ;  am¬ 
monium  silver,  MAgNH.j ;  sodium  copper,  M2Na2Cu-f 
6H,0  ( ?  also  -|-4H„0),  and  sodium  silver,  MAgNa+ 
2Ii;0.  ■  J.  W.  Baker, 

Action  of  zinc  dust  and  zinc  oxide  on  the 
halogen  derivatives  of  aliphatic  sulphoxides  and 
sulphones.  Divinylsulphone,  p-chloroethyl- 
vinylsulphone,  and  their  derivatives.  A.  E. 
Kretov  (J.  Buss.  Phys.  Chem.  Soc.,  1930,  62, 1 — 29). 
—The  action  of.  zinc  dust  on  halogen  derivatives  of 
sulphones  and  sulphoxides  was  investigated  in 
alcoholic  solution. 

PP'-Dichlorodiethylsulphonc  gave  $-cliloroelliylvinyl- 
sttlphone,  b.  p.  155 — 156°/22  mm.,  dgj  1-3680,  and 
dmnylsulphone,  b.p.  118 — 121°/20  mm.,  d%  1-1790,  as 
main  products ;  if  pure  zinc  oxide  is  used,  the  rate  of 
reaction  is  considerably  increased.  Both  the  above 
products  add  halogens,  water,  alcohols,  and  mcrcaptans 
at  the  double  linking  in  the  usual  way.  With  the 
respective  phenol  divinylsulphone.  gives  bis-  (3- 
pknoxyethylsulphone,  m.  p.  108°,  bis-|3-naphthoxy- 
ethylsulphone,  m.p.  150°;  bis-p-toloxyethylsulphone, 
m.  p.  120°,  bis-$-chhroplienoxyethylsulphone,  m.  p. 
141°,  and  bis-(3-thymoxyethylsulphone  (a  viscous 
liquid).  With  (3-ehloroethylsulphone  thymol  gives 
M hymolethylvinylsulphone  (a  viscous  liquid).  With 
hydrogen  sulphates,  sulphuric  acid  derivatives  are 
formed.  The  sulphones  are  also  obtained  as  inter¬ 
mediate  products  in  the  preparation  of  ethers  from 
Pis'-dichlorodicthylsulphone  by  the  action  of  alkoxides 
and  mercaptides.  M.  Zvegintzov. 

Preparation  of  fatty  acids.  R.  Lukes  (Chem. 
Listy,  1930,  24,  197 — 200). — A  general  method  of 
synthesis  of  fatty  acids  from  alcohols  containing  4 
carbon  atoms  less  than  the  desired  acid  is  as  follows  : 
fhe  alcohol  is  converted  into  the  alkyl  bromide,  and 
this  is  combined  with  magnesium  to  yield  the  corre¬ 
sponding  Grignard  reagent,  which  reacts  with  N- 
methylsuccinimide  to  yield  a  l-methyl-5-alkylpyrrol- 
--one.  This  on  hydrolysis  yields  a  y-kcto-acid 
Possessing  4  carbon  atoms  more  than  the  original 
alcohol,  and  this  on  electrolytic  reduction  yields  the 
corresponding  fatty  acid.  'Hexoic,  heptoic,  octoic, 
oonoic,  and  decoic  acids  have  been  prepared  in  this 
Way.  The  following  hitherto  unknown  intermediate 
products  are  described :  l-mcthyl-a-n-amylpyrrol- 
-°«e,  b.  p.  143 — 148710  nun., .  l-mcthyl-5-n-hexyl- 
P’jrrol-2-one,  b.  p.  148 — 150°/10  mm.;  y-kelononok 
wd,  m.  p.  09°,  and  y-ketodecoic  acid,  m.  p.  70 — 71°. 

R.  Truszkowskt. 

Ruthenium  acetates.  A.  W.  Mond  (J.C.S.,  1930, 
.  ’o— 1249). — Freshly  prepared  ruthenium  hydroxide 
yielded  when  boiled  with  acetic  acid  for  2  hrs.  the 
^stance  Ru2(0Ac)4(0H)2(H20)2>  which  gave  by  brief 


boiling  (20  min.)  with  water  the  compounds 
Ru2(OAc)3(OH)3(H20)2  and  Ru2(OAc)4(OH)2,  or  by 
treatment  with  dilute  acetic  acid  at  100°  for  24  hrs. 
the  compound  Ru2(0Ac)(0H)5(H20)2.  Ruthenium 
hydroxide  and  50%  acetic  acid  yielded  the  com¬ 
pound  Ru2(OAc)5-OH,  whereas  50%  formic  acid 
gave  a  formate  approximating  in  composition  to 
Ru3(HC02)7(0H)2,5H20.  Prolonged  heating  with 
water  decomposed  the  last-named  substance  with 
production  of  a  series  of  yellow,  brown,  and  black 
products.  R.  J.  W.  Le  Fevke. 

n-Valerolactone.  II.  Vapour  pressure.  H.  A. 
Schuette  and  R.  W.  Thomas  (J.  Amer.  Chem.  Soc., 
1930,  52,  2028 — 2030). — The  vapour  pressure  of 
?i-vaierolactonc  has  been  determined  by  a  dynamic 
and  a  static  method  at  69 — 203-4°.  The  expression 
log  P=  -  2540-44 /T-f  8-2059  holds  for  temperatures 
up  to  160°.  Decomposition  of  the  lactone  occurs 
near  the  b.  p.  at  ordinary  pressure.  H.  Burton. 

Development  of  rancidity  in  oleic  acid.  K. 
Taufel  and  J.  Muller  (Biochem.  Z.,  1930,  219, 
341 — 348). — In  oleic  acid  or  ethyl  oleate  which  had 
been  exposed  to  air  and  light  until  thoroughly  rancid 
the  fatty  acids  from  formic  to  octoic  and  formalde¬ 
hyde,  heptaldchydo,  and  nonaldchyde  have  been 
found.  W.  McCartney. 

Linoleic  acids  and  their  oxidation  by  peracids. 
W.  C.  Smit  (Rec.  trav.  chim.,  1930,  49,  539 — 551). — A 
critical  and  comprehensive  review  of  the  literature 
indicates  that  it  is  still  uncertain  whether  more  than 
one  linoleic  acid  is  present  in  linseed  and  similar  oils. 
Tetrabromostearic  acid  prepared  from  poppy  and 
soya-bean  oils  has  m.p.  116 — 117°  (methyl  ester,  m.p. 
63°,  and  ethyl  ester,  m.  p.  63°).  Debromination  of 
the  methyl  ester  with  zinc  and  boiling  methyl  alcohol 
gives  a  methyl  linoloatc,  b.  p.  185 — 186°/5-6  mm., 
which  on  hydrolysis  gives  a  linoleic  acid,  b.  p.  210°/4-5 
mm.,  solidif.  point  —12°  to  —11°  (constant).  De¬ 
composition  of  the  ozonido  of  this  acid  with  water  at 
the  ordinary  temperature  yields  azelaic  and  hexoic 
acids,  an  aldchydomalonie  acid  (oxidised  with  per¬ 
acetic  acid  to  a  malonic  acid),  acetaldehyde,  and 
carbon  dioxide,  indicating  that  the  original  acid  is 
A^-octadccadienoic  acid,  rff  0-S674,  nX‘,  1-4492.  The 
solid  acid,  m.  p.  54°,  obtained  by  the  thermal  dehydra¬ 
tion  of  ricinelaidic  acid  by  Mangold’s  method  (A., 
1894,  i,  492,  who  gives  m.  p.  52°),  is  similarly  proved  by 
ozonolysis  to  be  A^-octadecadicnoic  acid,  df  0-8659, 
«i;  1-4624.  Bromination  of  this  acid  in  carbon  tetra¬ 
chloride  solution  at  —8°  gives  a  tetrabromostearic 
acid,  m.  p.  130°,  whilst  from  the  mother-liquor  is 
isolated  a  second  form,  in.  p.  64 — 65°.  Debromin¬ 
ation  of  the  acid,  m.  p.  130°,  does  not  give  the  original 
linoleic  acid,  m.  p.  54°,  exclusively,  but  a  mixture  of 
this  with  a  liquid,  stercoisomeric  acid,  d'f  0-9976, 
«5?  1-4813.  Debromination  of  the  acid,  m.  p.  64—65°, 
gives  only  a  trace  of  the  A9'-acid,  m.  p.  54°,  the  main 
product  probably  consisting  of  a  liquid  mixture  of 
stcreoisomcric  A°'-acids,  df  0-9185,  n’,5  1-4815.  Con¬ 
trary  to  Mangold’s  observation  (foe.  c/7.)  the  acids 
obtained  by  distillation  of  rieinolcic  acid  do  not 
partly  crystallise,  the  product  being  a  colourless  oil, 
d\‘  0-8667,  ay,  1-4574,  iodine  value  (Wijs)  110  (calcul¬ 
ated  181-1),  which  is  a  mixture  of  the  conjugated 
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(A#*-)linolcic  acids  mixed  with  some  of  the  A^-acid. 
Bromination  of  this  acid  mixture  (addition  of  the 
second  mol.  of  hydrogen  bromide  occurs  very  slowly) 
gives  a  mixture  of  solid  tetrabromo-acids,  separated 
into  three  fractions,  m.  p.  124°,  113°,  and  below  90°, 
respectively.  Debromination  of  the  acid  of  m.  p.  124° 
gives  a  linoleic  acid,  b.  p.  230°/U  mm.,  m.  p.  56°,  dj7 
0-8630,  1-4028,  which  depresses  the  m.  p.  of  the 

A^-acid,  in.  p.  .'54°  (above),  and  is  almost  certainly 
another  stereoisomeride  of  this  acid.  Although  the 
iodine  value  (Wijs)  of  conjugated  acids  is  normally 
low  (long  keeping  with  a  large  excess  of  iodine  chloride 
being  required  to  reach  the  calculated  valuo),  the 
value  obtained  with  a  definite  ratio  of  acid  and  Wijs 
solution  is  constant,  and  hence  a  curve  was  plotted  of 
the  iodine  value  obtained  with  varying  weights  of  the 
A^-acid,  m.  p.  54°  (obtained  by  distillation  of  ricin- 
elaidie  acid),  and  a  constant  quantity  of  Wijs  solution. 
A  determination  of  the  iodine  value  of  the  acid 
obtained  by  debromination  of  tetrabromostearic  acid, 
m.  p.  130°,  lies  on  this  curve,  whilst  one  of  the  acid, 
m.  p.  56°,  obtained  similarly  from  the  tetrabromo¬ 
stearic  acid,  m.  p.  124°,  docs  not,  thus  confirming  the 
conclusion  that  the  latter  linoleic  acid  is  a  stereo- 
isomeride  of  the  former.  J.  W.  Baker. 

Propiolic  acid.  F.  Straus,  W.  Heyn,  and  E. 
SOHWEMER  (Ber.,  1930,  63,  [B],  1086—1092).— 
Anhydrous  propiolic  acid,  readily  obtained  by  distill¬ 
ation  of  the  aqueous  acid,  has  b.  p.  54 — 55°/10-5  mm., 
m.  p.  18°,  df  1-1380,  nf;  1-44200;  it  is  very  hygro¬ 
scopic.  Examination  of  the  f.-p.  diagram  of  the 
aqueous  acid  discloses  the  existence  of  two  hydrates , 
(CH:C-C02H)3,H20,  m.  p.  10°,  and  CH:C-C02H,H20, 
m.  p.  -0-3°.  Tlie  unstable  copper  salt,  (CH;C-C02)2Cu 
(also  lelrahydrate),  is  prepared  by  treating  an  ethereal 
solution  of  the  acid  with  the  copper  salt  of  ethyl  aceto- 
acetate  dissolved  in  benzene  or  with  specially-prepared 
cupric  hydroxide.  It  readily  passes  into  black  cupric 
acetylide.  It  gives  a  crystalline  complex  compound 
with  pyridine  which  decomposes  into  carbon  dioxide 
and  acetylene;  diacetylene  is  not  produced.  When 
treated  with  bivalent  copper  in  strongly  alkaline 
solution,  propiolic  acid  immediately  causes  decoloris- 
ation,  followed  by  separation  of  orange-red  crystals 
which  dissolve  in  water  and  then  yield  unstable 
greenish -yellow  needles.  Nickel  propiolate  is  de¬ 
scribed.  Copper  tetrolate  when  treated  with  pyridine 
gives  allene  with  a  little  dimcthyldiacetylene.  Under 
similar  conditions,  copper  N'-octinenoate.  affords  licpt- 
inene  with  a  considerable  proportion  of  diheptinene. 

H.  Wren. 

Formation  of  lactic  acid  by  the  oxidation  of 
dextrose  in  the  presence  of  animal  charcoal.  V. 
Bolcato  (Boll.  Boc.  Ital.  sperim.,  1927,  2,  SS4 — SS7; 
Chem.  Zentr.,  1929,  ii,  2771). — Treatment  of  a  2 — 3% 
dextrose  solution  with  blood-charcoal  at  40°  for  75 — 
100  hrs.  results  in  a  decrease  of  carbohydrate  content 
and  the  appearance  of  lactic  acid  as  shown  by  the 
guaiacol  reaction.  L.  S.  Theobald. 

Optical  rotation  of  malic  acid.  W.  D.  Ban¬ 
croft  and  II.  L.  Davis  (J.  Physical  Chem.,  1930,  34, 
897 — -928). — The  wide  variation  shown  in  the  optical 
rotation  of  malic  acid  with  a  change  in  conditions  has 
been  investigated.  The  explanations  advanced  by 


previous  investigators  and  based  on  changes  in 
ionisation,  polymerisation,  and  the  formation  of  d- 
from  Z-malic  acid  etc.,  are  considered  to  bo  inadequate. 
The  present  work  supports  the  alternative  view  that 
two  forms  of  Z-malic  acid  of  opposite  rotations  exist. 
The  ordinary  form  (I)  of  Z-malic  acid  is  lsovorotatory, 
whilst  the  dextrorotatory  form  (II)  arises  by  migration 
of  the  hydrogen  of  the  alcoholic  hydroxyl  group  to  the 
ketonic  oxygen,  according  to  the  scheme 

C02H-CH(0H)-CH2-C02H— ^(0h^§>ch-ch2-co2h. 

Replacement  of  the  mobile  hydrogen  by  less  labile 
groups  to  form  methoxysuccinic,  ethoxysuccinic,  or 
propoxysuccinic  acid  yields  rotations  which  are 
constant  even  on  considerable  dilution  of  the  aqueous 
solutions.  Replacement  of  the  hydroxyl  group  by 
chlorine  gives  rotations  which  vary  but  little  with 
changes  in  concentration  or  temperature,  whilst 
replacement  of  the  hydrogen  directly  attached  to  the 
asymmetric  carbon  atom  by'  a  methyl  group  gives 
rotations  which  vary  with  dilution  but  to  a  smaller 
extent  than  is  the  case  with  malic  acid.  Metallic 
derivatives,  e.g.,  those  of  beryllium  or  uranyd,  show 
constant  rotations.  Analogous  cases  of  other  organic 
compounds  such  as  phcnylazoacetic  ester  and  dextrose 
are  discussed.  L.  S.  Theobald. 

Tautomeric  form  of  malic  acid.  W.  D.  Ban¬ 
croft  and  H.  L.  Davis  (Proc.  Nat.  Acad.  Sci.,  1930, 
16,  293 — 296).— See  preceding  abstract. 

Isolation  and  identification  of  d-mannurono- 
lactone  from  Macrocystis  pyrifera.  W.  L. 
Nelson  and  L.  H.  Cretciier  (J..  Amer.  Chem.  Soe., 
1930,  52,  2130— 2132).— The  cinchonine  salt  pre¬ 
viously  described  (A.,  1929,  910)  is  cinchonine  d -mann- 
uronate,  since  conversion  into  the  barium  salt  and 
subsequent  removal  of  barium  with  sulphuric  acid 
affords  d-mannuronolaclone,  m.  p.  140 — 141°,  deconip. 
153 — 155°,  [a]g  +89-8°  in  water.  Oxidation  of  this 
with  bromine  water  in  presence  of  barium  benzoate 
gives  eZ-mannosaccharic  acid  lactone. 

H.  Burton. 

Polygalacturonic  acid.  W.  Wlostowska  (Rocz. 
Chem.,  1930,  10,  342— 348).— Only  94—95%  of  the 
theoretical  quantity  of  sodium  hydroxide  solution  is 
required  in  the  electrometric  titration  of  poly¬ 
galacturonic  acid ;  the  remaining  5 — 7%  is  neutralised 
if  sodium  hydroxide  is  present  in  excess.  This  result 
points  to  the  presence  of  certain  of  the  carboxyl 
groups  of  this  acid  in  the  form  of  lactone. 

R.  TrUSZKOWSKL 

Legal’s  reaction.  J.  J.  L.  Zwikker  (Phann. 
Weekblad,  1930,  67,  560— 573).— The  condensation 
products  of  the  reaction  between  aldehydes  and 
ketones  and  sodium  nitroprusside  are  shown  to  lie 
polychrome  compounds  containing  an  oximinoketoitf 
ring  as  part  of  a  ferropentacyanogen  complex,  fdc 
blue  (nitroso-enol)  form  of  the  sodium  compound  o 
ferropentacyano-oximinoacetone  is  obtained  in  foi™" 
amide  solution;  the  red  form,  obtained  in  aqueo 
solution,  passes  into  a  yellow  form  on  keeping; 
formula  put  forward  by'  Cambi  (A.,  1913,  i.  *• 

1914,  i,  967)  is  incorrect.  S-  I- 

Action  of  salts  of  carbamic  acid  on  form 
aldehyde.  ID.  I.  Orlov  (Ukraine  Chcni.  •!-,  1  -  * 
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4,  521 — 524). — A  glycine  solution  is  saturated  with 
carbon  dioxide,  excess  of  milk  of  lime  is  added,  and 
excess  of  40%  formaldehyde  is  added  to  the  filtrate. 
On  keeping  for  some  days  a  white  powder,  thought  to 
be  Ca(C02-CH2-NH-C02H)2,2H-CH0,  separates. 

R.  Truszkowski. 

Transformation  of  I-isopulegol  into  d-citro- 
nellal.  V.  Grignard  and  J.  Dceuvre  (Compt.  rend., 
1930, 190,  1104 — 1107). — When  Z-isopulegol  is  passed 
over  glass  wool  at  500°/25  mm.  at  the  rate  of  10  g. 
per  hr.  (cf.  A.,  1926,  208),  ring  fission  occurs; 
rf-citronellal  (mainly  the  (3 -form)  is  produced  instead 
of  tlie  expected  rhodinal,  migration  of  a  double 
linking  taking  place.  It  is  unlikely  that  rhodinal  is 
first  produced  and  then  converted  into  citronellal, 
since  rhodinol  is  not  transformed  into  citronellol  by 
the  same  process.  The  observation  (Bull.  Schimmel, 
1913,  91)  that  citronellol  is  formed  when  tsopulegol  is 
heated  with  alcoholic  sodium  ethoxide  at  210°  (better 
at  230 — 235°)  is  confirmed.  H.  Burton. 

Isomerism  of  the  butylideneacetones.  E.  N. 
Eccott  and  R.  P.  Linstead  (J.C.S.,  1930,  905 — 
919).— The  condensation  of  w-butaldehyde  and 
acetone,  with  aqueous  sodium  hydroxide  as  catalyst, 
vo  under  most  conditions  mixtures  of  unsaturated 
tones  and  their  corresponding  ketols.  Diminishing 
either  the  amount  or  concentration  of  alkali  hydroxide 
lowered  the  yield.  Methods  are  given  for  the  pre¬ 
paration  of  the  pure  cis-w-butylideneacetone,  b.  p. 
67 — 70°/12  mm.,  df  0-8501,  nf,  1-4470  (semicarbazone, 
m.  p.  152°),  and  heptan-S-ol-p-one,  b.  p.  95°/12  mm., 
dl*5  0-9290,  n}f°  1-4357,  directly.  Dehydration  of  the 
last-named  compound  by  iodine,  acetic  anhydride,  or, 
best,  oxalic  acid,  yielded  a  ketone,  b.  p.  62 — 64°/12 
mm.,  df  0-8450,  nf,  1-4432,  giving  a  semicarbazone, 
M.  p.  128°,  from  which  the  ketone  was  regenerated 
with  considerable  loss.  The  two  unsaturated  ketones 
are  therefore  regarded  as  the  cis-  and  Irans- forms 
of  ii-butylideneacetone,  respectively.  Proof  was 
afforded  by  the  synthesis  of  the  only  possible  altern¬ 
ative  substance  :  As-hepten-(3-one,  b.  p.  61 — 62°/20 
mm.,  df  0-8018,  nf  1-4290  ( semicarbazone ,  m.  p.  109 — 
110°),  from  A^-n-hexenoyl  chloride  and  zinc  methyl 
iodide. 

Treatment  of  the  cis-  and  frans-ketones  (but  not 
the  synthetic  As-hepten-(3-one)  with  alcoholic  ethyl 
sodiomalonate  afforded  5-n -propyldihydroresorcinol, 
m-  p.  107° ;  similarly,  oxidation  by  potassium  per¬ 
manganate  in  the  presence  of  aqueous  sodium  carbon¬ 
ate  gave  acetic  and  ;t- butyric  acids.  Unlike  the  syn¬ 
thetic  Py-ketone  (which  readily  yielded  an  ozonide, 
decomposed  by  water  with  formation  of  propalde- 
hyde),  they  were  unattacked  by  ozone. 

The  isomeric  n-butylideneacetones  were  resistant 
to  configurational  change,  bromine  in  an  inert  solvent 
and  boiling  dilute  sulphuric  acid  having  no  pronounced 
affect;  hydrobromic  acid,  however,  combined 
additively  with  both  isomerides,  giving  bromoketones 
(from  Irans,  b.  p.  70°/15  mm.,  df  0-8460;  from  cis, 
k-  p.  80°/o  mm.),  which,  when  decomposed  with 
aqueous  potassium  hydrogen  carbonate,  yielded  the 
bons-ketone. 

Tautomeric  changes  between  the  py-  and  the  two 
^-ketones  under  the  conditions  previously  used  for 
3n 


such  determinations  could  not  be  studied,  because  the 
ketones  were  readily  converted  into  high-boiling 
products  by  the  action  of  alkaline  catalysts  ( e.g ., 
sodium  ethoxide,  sodium  isopropoxide,  or  piperidine). 
Boiling  20%  sulphuric  acid  converted  the  py-ketone 
into  the  trans-xfi-ketone. 

The  condensation  of  isobutaldehyde  with  acetone 
yielded  e-methylhexan-S-ol-p-onc,  b.  p.  92°/23  mm., 
df  0-9432,  1-4357,  and  <ra?w-i'sobutylideneacetone, 

b.  p.  63— 05°/20  mm.,  df  0-8407,  nf,  1-4395  (semi¬ 
carbazone,  m.  p.  120°).  By  dehydration  of  the  ketol 
by  oxalic  acid  or,  better,  iodine,  c/a-tsobutylidene- 
acetone,  b.  p.  64°/18  mm.,  df  0-8558,  nf,  1-4374  (semi¬ 
carbazone,  m.  p.  160°),  was  obtained;  it  was  syn¬ 
thesised  also  from  A“-/.sohexenoyl  chloride  and  zinc 
methyl  iodide. 

Pyroterebic  acid,  prepared  by  equilibration  of 
AM'sohexenoic  acid,  was  treated  with  phosphorus  tri¬ 
chloride  in  dry  benzene  and  the  pyrotereboyl  chloride 
(corresponding  anilide,  m.  p.  98°;  lit.  100°)  treated 
with  zinc  methyl  iodide,  e-methyl-As-hexen-p-one, 
b.  p.  72— 74°/30  mm.,  df 3  0-9012,  nf1  1-4317  (semi¬ 
carbazone,  m.  p.  159 — 100°),  being  formed. 

Treatment  of  the  Owts-ap-kctone  with  dilute 
sulphuric  acid  or  hydrobromic  acid,  as  with  the 
corresponding  ^-compounds,  caused  conversion  into 
the  py-compound.  R.  J.  W.  Le  Fevre. 

Acyloins.  II.  Formation  of  acetoin  from 
acetaldehyde  and  from  pyruvic  acid  by  irradi¬ 
ation  with  ultra-violet  light.  W.  Dirscherl  (Z. 
physiol.  Chem.,  1930,  188,  225 — 246;  cf.  this  vol., 
454). — When  aqueous  solutions  of  acetaldehyde  or 
pyruvic  acid  are  irradiated  with  ultra-violet  light 
acetoin  is  formed.  When  the  incident  light  is 
filtered  through  acetaldehyde  or  acetone,  acetaldehyde 
remains  unchanged,  but  pyruvic  acid  is  dccarboxyl- 
ated  and  produces  acetoin  quantitatively.  The 
reduction  of  acetoin  is  therefore  contingent  on  the 
reakdown  of  pyruvic  acid  (possibly  yielding  highly 
active  acetaldehyde),  and  the  assumption’of  a  special 
“  carboligase  ”  enzyme  in  yeast  experiments  is 
unnecessary.  There  is  no  explanation  of  the  pro¬ 
duction  of  optically  active  acetoin  by  fresh  yeast  and 
of  the  racemic  substance  by  maceration  juice. 

J.  H.  Birkinshaw. 

Action  of  selenoxanthhydrol  on  p-diketones  and 
ethyl  acetoacetate.  F.  Francois  (Compt.  rend., 
1930,  190,  1306 — 130S). — Selenoxanthhydrol  reacts 
in  acetic  acid  solution  with  acetylacetone  to  give  selen- 
oxanthylacetylacetone,  Se<^eg1j>CH-CHAc2,  m.  p. 
145 — -146° :  selenoxanlhylbenzoylacetone,  m.  p.  136-5°, 
was  similarly  prepared.  Ethyl  selenoxanihylaceto- 
acetate,  m.  p.  108 — 110°,  is  produced  by  heating 
together  ethyl  acetoacetate  and  selenoxanthhydrol  at 
130—135°.  A.  I.  Vogel. 

Dimorphism  of  gallium  acetylacetonate.  F.  M. 
Jaeger  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1930, 
33,  280 — 283). — Gallium  acetylacetonate,  Ga(C5H,02)3, 
prepared  from  gallium  hydroxide  and  boiling  acetyl- 
acetone,  crystallises  from  alcohol  or  carbon  disulphide 
in  orange-coloured,  monoclinic  plates,  a  :  b  :  c— 
1-8514:1:1-0810,  d~v  1-414,  or  from  acetone  or 
ethyl  acetate  in  orthorhombic  prisms,  a  :  b  :  c— 
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1-7124  :  1  :  2-0841.  cP  1-408.  Both  modifications  ran 
co-exist  for  an  undetermined  time  in  contact  with  the 
mother-liquor.  J.  W.  Smith. 

Elementary  composition  of  the  pentosan 
xylan.  K.  P.  Link  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2091 — 2094). — Micro-analyses  of  15  specimens  of 
purified  xylan  from  various  sources  support  the 
formula  (0,1+0.,),,.  H.  Burton. 

Rhamnose  (mannomethylose)  derivatives.  E. 
Votocek,  P.  Valentin,  and  F.  Rac  (Coll.  Czech. 
Chem.  Comm.,  1930,  2,  402 — 413). — Concentration  of 
a  solution  of  equal  weights  of  l-  and  r7-rhamnosc  mono¬ 
hydrates  (A.,  1926,  940)  in  96%  alcohol  at  the  ordinary 
temperature  affords  anhydrous  crystals  of  ([[-rhamnose, 
m.  p.  151-3 — 153°  (crystallographic  data).  Since  the 
racemate  is  anhydrous  it  follows  that  the  molecule  of 
water  in  the  active  forms  is  water  of  crystallisation  and 
not  water  of  constitution  as  suggested  by  Rajrman. 
Reduction  of  rZ-rhamnose  with  sodium  amalgam 
affords  d-rliamnitol,  m.  p.  123°,  [«],>  -12-4°  in  water, 
obtained  crystalline  by  hydrolysis  of  its  dibenzylidene 
derivative,  m.  p.  207°,  [a]u  +60-7°  in  chloroform 
(Lobry  de  Bruyn  and  van  Ekenstein,  A.,  1899,  i,  661, 
give  m.  p.  203°,  [a]„  —55°),  the  same  physical  con¬ 
stants  being  obtained  when  the  derivative  is  prepared 
from  Z-rhamnosc.  Contrary  to  Bertrand’s  rule  (A., 
1904,  ii,  760),  it  is  found  that  neither  Z-rhamnose  nor 
ct-  or  [3-rhamnohexitol  is  oxidised  by  the  sorbose 
bacteria,  although  mannitol  is  readily  attacked,  and 
hence  it  is  concluded  that  attack  by  this  culture  does 
not  depend  on  stereochemical  configuration,  but  on  the 
homologous  series  to  which  the  alcohol  belongs. 
(J-Rhamnohexose  (Fischer  and  Morrell,  A.,  1894,  i,  218), 
[a]o  approximately  -f-16°,  which  could  not  be  obtained 
crystalline,  yields  a  crystalline  monobenzylidene  deriv¬ 
ative,  m.  p.  233 — 234°,  [a],,  +50-8°  in  chloroform. 

J.  W.  Baker. 

Determination  of  monosaccharides  in  presence 
of  lactose.  0.  Svanberg  (Z.  physiol.  Chem.,  1930, 
189,  219 — 224). — The  method  involves  the  use  of 
buffered  Barfoed  solution  containing  10-4  g.  of  pure 
acetic  acid,  66-5  g.  of  crystalline  copper  acetate,  and 
7  g.  of  crystalline  sodium  acetate  per  litre.  The 
solution  is  kept  at  37°.  Two  c.c.  of  sugar  solution 
containing  1 — 5  mg.  of  monose  are  treated  with  2  e.c. 
of  the  reagent  in  a  test-tube,  which  is  immersed  for 
04  min.  in  boiling  water.  During  the  reduction  a 
current  of  hydrogen  is  maintained  through  the  liquid. 
The  cuprous  oxide  is  then  collected,  washed,  and 
oxidised  with  ferric  sulphate  solution  containing  50  g. 
of  pure  ferric  sulphate  and  200  g.  of  sulphuric  acid  per 
litre.  The  ferrous  sulphate  is  titrated  with  standard 
permanganate.  Lactose  produces  only  very  slight 
reduction,  which  may  usually  be  neglected ;  galactose 
behaves  like  dextrose.  J.  H.  Birkinshaw. 

Crystalline  monomethyldiethylmercapto- 
glucose.  P.  E.  Papadakis  (J.  Amer.  Chem.  Soc., 
1930,  52,  2147 — 2149), — Monomelhyldicthylmercapto- 
glucose,  m.  p.  156 — 157°,  has  been  isolated  as  a  by¬ 
product  from  the  preparation  of  pentamethvldiethyl- 
mercaptoglucose  (Levene  and  Meyer,  A.,  1926,  1026) ; 
the  new  sugar  separates  from  the  aqueous  residues. 

H.  Burton. 


Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XXVIII.  Conversion 
of  d-a-glucoheptose  into  a  new  ketose,  <Z-gluco- 
heptulose.  W.  C.  Austin  (J.  Amer.  Chem.  Soc., 
1930,52, 2106 — 2112). — A  now  kotose,  d-glucoheptulose, 
m.  p.  171 — 174°  after  softening  at  167°,  [a]*  +67-66° 
in  10%  aqueous  solution,  has  been  prepared  from 
fZ-a-glucoheptose  by  the  method  described  by  Mont¬ 
gomery  ancl  Hudson  (following  abstract).  The  new 
sugar  is  not  fermented  by  baker's  yeast,  it  reduces 
hot  Fehling’s  solution,  gives  Selivanov’s  test,  and  does 
not  exhibit  mutarotation.  The  rotation  approximates 
to  the  value  predicted.  When  treated  with  phenyl- 
hydrazine  it  furnishes  rZ-glucohoptosazone.  The 
ketose  described  by  Bertrand  and  Nitzberg  (A.,  1928, 
510,  620,  867)  is  Z-glucoheptulose.  H.  Burton. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  the  sugar  group.  XXVII.  Synthesis  of  a 
new  disaccharide  ketose  (lactulose)  from  lactose. 
E.  M.  Montgomery  and  C.  S.  Hudson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2101 — 2106). — A  solution  of  a-lactoso 
monohydratc  in  0-043AT-calcium  hydroxide  shows 
a  constant  rotation  after  36  lira,  at  35°.  De-enolis- 
ation  of  the  solution  with  sulphuric  acid  (cf.  Wolfrom 
and  Lewis,  A.,  1928,  509),  subsequent  neutralisation 
with  calcium  carbonate,  evaporation  of  the  solution  in 
a  vacuum,  and  removal  of  unchanged  lactose  from  the 
residual  syrup  by  crystallisation  from  alcohol  affords 
an  impure  ketose,  which  is  purified  by  oxidation  of  the 
remaining  aldose  with  bromine  water  in  presence  of 
barium  benzoate,  separation  of  the  aldobionic 
acid  formed  as  a  salt,  and  crystallisation  of  the 
residual  sugar  from  methyl  alcohol,  a -Lactulosi, 
C12H22On,  m.  p.  158°,  [a]f>  (in  water)  —23-8°  after 
2  min.  — >  -51-5°  after  24  hrs.,  is  thus  obtained. 
The  new  sugar  gives  Selivanov’s  test,  reduces  heated 
Fehling’s  solution,  and  affords  lactosazone.  Hydrolysis 
with  1  %  sulphuric  acid  at  100°  yields  cZ-fructose  and 
d-galactose.  Lactulose  is  a-4-(3-fZ-galactosido(l :  4)- 
a-d-fruetose.  H.  Burton. 

New  form  of  isomerism  in  the  sugar  group. 
K.  Freudenberg  (Naturwiss.,  1930,  18,  393).- 

The  third  variety  of  hepta-acetylchloromaltose 

(Freudenberg  and  others,  A.,  1922,  i,  523 ;  1925,  i, 
635;  192S,  1222)  has  the  formula  I,  the  chlorine  being 
replaceable  by  methoxyl  and  acetoxyl.  Fischer, 

1^8x2.” 

AcOQH 

Hg-0-C8H-05Ac., 

HQ-0 - - 

H2OOAc  (i.)  Me  (IT.) 

Bergmann,  and  Rabe’s  abnormal  acetylmetbyl- 
rhamnoside  (A.,  1921,  i,  94)  has  the  constitution -J  - 
The  assumption  of  Haworth,  Hirst,  and  A  tiller  (tojs 
vol.,  68)  of  a  novel  form  of  stereoisomerism  far »  1 
compound  is  unnecessary.  , 

Crystalline  octam  ethylcellobiose  has  beensyntnesis 

(with  Andersen  and  Go)  from  1:2:3:  6-tetrametn, 
glucose  and  l-chloro-2  :  3  :  4  :  G-tetramethylgluc0’’6, 

'  a.  I.  Vogel. 


H(/CL 

HC-0>C<Vfe 

xm-riTT 
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New  form  of  isomerism  in  the  sugar  group. 
E.  Braun  (Naturwiss.,  1930, 18,  393). — Freudenberg’s 
cyclic  structure  (cf.  preceding  abstract)  for  acctjd- 
metliylrhamnoside  receives  support  from  absorption 
measurements,  the  absorption  being  about  1%  of  that 
of  a  carbonyl  compound,  e.g.,  methyl  acetate. 

A.  I.  Vogel. 

Attempted  glucosidation  of  p-hydroxy-p- 
phenylethylamines.  K.  H.  Slotta  and  H.  Heller 
(Ber.,  1930,  63,  [E],  1024 — 1028). — 1 Tetra-aeetyl-p- 
benzyl-d-glucoside  can  be  prepared  from  acetobromo- 
glucose,  silver  oxide,  and  a  considerably  smaller  excess 
of  benzyl  alcohol  than  is  recorded  in  the  literature ; 
it  is  smoothly  hydrolysed  by  methyl-alcoholic  am¬ 
monia  to  p-benzylglucoskle,  m.  p.  123 — 125°.  Deea- 
hydro-p-naphthol,  acetobromoglucose,  and  silver  oxide 
in  ether  afford  tetra-acetyl-p-decahydro-2-napkthyl- 
i-glucoside,  m.  p.  149—151°,  hydrolysed  to  p -deca- 
hjdro-2-naphlhyl-d-glucoside,  m.  p.  196°.  p-Hydroxy- 
8-pheuylethylamine  as  base,  salt,  or  carbethoxy- 
derivative,  and  r-adrenaline  could  not  be  caused  to 
react  with  acetobromoglucose  and  silver  carbonate  in 
ether,  acetone,  or  pyridine. 

The  preparation  of  p-hydroxy-p-phenylethylamine 
is  most  conveniently  effected  by  condensing  w-bromo- 
acetophenone  with  hexamethylenetetramine  in  chloro¬ 
form  and  transformation  of  the  product  by  alcoholic 
hydrogen  chloride  into  w-aminoacetophenone  hydro¬ 
chloride.  The  salt  is  hydrogenated  in  aqueous 
solution  in  presence  of  palladised  charcoal  under 
3  atm.  and  the  product  is  isolated  by  addition  of 
potassium  carbonate  to  the  concentrated  solution, 
whereby  p-hydroxy-p-phenylethylamine  carbonate  is 
precipitated.  The  suspension  of  the  salt  in  alcohol  is 
treated  with  hydrogen  chloride,  thereby  giving 
P-hydroxy-p-phenylethylamine  hydrochloride,  m.  p. 
210°,  from  which  the  free  base,  m.  p.  40°,  is  obtained 
hy  use  of  ammonia  in  presence  of  ether. 

Ethyl  chloroformate,  sodium  hydrogen  carbonate, 
and  co-aminoaeetophenone  salt  in  water  afford  N- 
carbethoxyaminoacetophenone,  reduced  by  hydrogen 
|  ®  presence  of  palladised  charcoal  to  V-carbethoxy-p- 
hydroxy-p-phenylethylamine,  m.  p.  85°. 

,  The  action  of  chloroacetyl  chloride  on  pyrocatechol 
I11  presence  of  benzene  yields  chloroacetopyrocatechol 
hi  63%  yield  if  the  chloride  is  obtained  by  the  action 
°f  phosphorus  trichloride  (not  thionyl  chloride)  on 
aloroacetic  acid  and  phosphoryl  chloride  in  exactly 
Mntrolled  quantity  is  added.  oi-Mothylaminoaceto- 
Pyrocatechol  is  very  smoothly  hydrogenated  tor-adren- 
"ine  under  3  atm.  in  presence  of  palladised  charcoal. 

H.  Wren. 

Hydrolytic  products  of  oroboside,  dextrose,  and 
°fobol.  M.  Bridel  and  C.  Charaux  (J.  Pharm. 

I  uu.,  1930,  [viiij,  11,  417— 425).— Oroboside,  the 
:  Pcoside  of  Orobus  tuberosus,  L.,  is  hydrolysed  by 
i  ^mulsin  or  by  5%  sulphuric  acid  to  equal  mols.  of 
|  ,exhoseand  orobol,  C,5H10Or,,  m.  p.  270-5°,  and  has, 
therefore,  the  formula  Orobol  gives  colour 

Unctions  similar  to  those  of  oroboside,  reduces 
;  ™g’«  solution,  contains  no  methoxyl  groups,  and 

probably  a  tetrahydroxyflavone. 

H.  E.  F.  Notton. 

Synthesis  of  glucosides.  IV.  Alizarin 
smeoside.  A.  Robertson  (J.C.S.,  1930,  1136— 


1141).— Addition  of  0-tetra-aeetyl-a-glucosidyl  brom¬ 
ide  to  a  solution  of  2-hydroxyantliraquinono  and 
potassium  hydroxide  in  aqueous  acetone  followed, 
after  a  few  hours,  by  acidification  with  acetic  acid, 
gave  2-p-glucosidoxyanthraquinone  tetra-acetate, 
m.  p.  168°  (lit.  164°);  which  underwent  hydrolysis  with 
methyl-alcoholic-aqueous  sodium  hydroxide  to  2-p- 
glucosidoxyanthraquinone  monohydrate,,  m.  p.  248 — • 
249°.  Similar  treatment  of  alizarin  afforded  2-0- 
tetra  -  acetyl  -  p  -  glucosidoxy  - 1  -  hydroxyanthraquinone, 
m.  p.  206 — 207°  (after  sintering  at  204°)  [treatment 
with  acetic  anhydride  and  pyridine  formed  the  penta- 
acetyl  derivative,  in.  p.  196 — 197°  (lit.  192 — 193°)], « 
which  (1)  underwent  deacetylation  by  warming  with 
methyl-alcoholic-aqueous  sodium  hydroxide  or  with 
methyl-alcoholic  ammonia  with  formation  of  2-P- 
glucosidoxy-l-hydroxyanthraquinone,  m.  p.  237°,  and 
(2)  by  treatment  with  methyl  iodide,  silver  oxide,  and 
acetone  yielded  2-O-tetra-p-glucosidoxy-l-methozy- 
anthraquinone,  m.  p.  155 — 156°,  [a]1,;  -71-72°  in 
acetone,  hydrolysis  of  which  by  methyl-alcoholic 
sodium  hydroxide  afforded  2-p-gliicosidozy-l-methoxy- 
anthraquinone,  m.  p.  230 — 231°. 

The  preparation  of  O-hcpta-acetylmaltosidyl  brom¬ 
ide  from  acetic  anhydride,  octa-acetylmaltose,  and 
hydrogen  bromide  is  described  ;  it  reacted  in  ethereal 
solution .  with  alizarin,  potassium  hydroxide,  and 
aqueous  acetone  to  give,  after  acetylation  with  acetic 
anhydride  and  sodium  acetate,  alizarin  octa-acelyl- 
malloside,  m.  p.  185°,  [a]1,]  -20-05°,  which  was  not 
identical  with  ruberythric  acid  octa-acetato. 

R.  J.  W.  Le  F&vre. 

Amylose.  J.  Effront  (Compt.  rend.,  1930, 190, 
1170 — 1172). — Successive  treatment  of  “  retrograde 
starch”  (deposited  from  an  old  specimen  of  starch 
paste)  with  malt  extract  and  boiling  water  affords  a 
product  soluble  in  -water  at  150°.  When  such  a  solu¬ 
tion  is  cooled,  amylose  is  precipitated.  During  the 
various  treatments,  reducing  sugars  are  produced. 
The  amylose  obtained  is  insoluble  in  boiling  alcohol,  is 
not  fermented  by  yeast,  does  not  give  an  osazone,  and 
is  not  homogeneous,  since  extraction  with  water  at 
50 — 100°  affords  solutions  showing  approximately 
the  same  rotatory  power  but  differing  in  their  reducing 
power.  Two  specimens  of  amylose  (showing  differing 
reducing  power)  had  the  empirical  composition 
(C#H10O6)i2,H2O.  Amylose  is  readily  precipitated 
from  its  aqueous  solution  by  cooling,  but  superheated 
solutions  do  not  show  this  behaviour.  The  amount 
of  reducing  sugar  increases  with  superheating,  but  the 
quantity  of  fermentable  sugar  does  not;  the  original 
molecule  is  depolyinerised  by  hydrolysis. 

H.  Burton. 

Plant  colloids.  XXV.  Potato  starch  from 
different  varieties  of  Solanum  tuberosum.  J. 
KavGic.— See  B.,  1930,  526. 

Starch.  XXIII.  Glycogen.  J.  Reilly,  H. 
Pringsheim,  and  P.  P.  Donovan  (Ber.,  1930,  63, 
\B],  1093—1095;  cf.  A.,  1929,  798).— In  freezing 
acetamide,  the  mol.  wt.  of  glycogen  in  0-7%  solution 
corresponds  with  the  formula  C0HJ0O5 ;  with  increas¬ 
ing  concentration  association  is  marked  and  the  value 
in  1-38 — 1-62%  solution  corresponds  with  (CaH10O5)2. 
Glycogesan,  precipitated  from  acetamide  by  alcohol, 
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is  similar  in  its  behaviour  to  inulan,  except  that  it 
exhibits  a  greater  tendency  toward  re-association. 
The  lowest  value  observed  for  the  mol.  wt.  in  water  of 
the  recovered  material  is  250.  The  re-association 
process  appears  governed  by  undetermined  factors. 
Determinations  of  the  mol.  wt.  of  glycogen  in  form- 
amide  are  less  satisfactory.  The  recovered  glycogesan 
is  simpler  than  that  from  acetamide,  approaching 
closely  in  a(non-reprodueible)  case  to  the  simple  hexose 
anhydride.  Both  glycogesan  preparations  give  the 
brownish-red  coloration  of  glycogen  with  iodine,  show¬ 
ing  that  the  effect  does  not  depend  on  the  state  of 
aggregation.  H.  Wren. 

Inulin.  IX.  H,  Pringsheim  and  W.  G.  Hensel 
(Ber.,  1930,  63,  [£],  1096—1097  ;  cf.  A.,  1929, 1282).— 
The  preparation  of  inulin  acetate  in  crystalline  form  is 
most  readily  effected  by  dissolution  of  the  crude 
material  in  a  cold  mixture  of  methyl  alcohol  and  glacial 
acetic  acid  (3:1)  followed  by  repeated  crystallisation 
from  hot  methyl  alcohol.  The  mol.  wt.  of  the  com¬ 
pound  in  freezing  acetic  acid  at  sufficient  dilution 
corresponds  with  that  of  adifructosc  anhydride  acetate. 
The  mol.  wt.  of  inulin  in  formamide  is  double  that 
in  acetamide,  4xCc  instead  of  2xC0.  Addition  of 
acetone  to  the  formamide  solution  gives  immediately  a 
water-soluble  inulin  of  unchanged  specific  rotation. 

H.  Wren. 

Polysaccharides.  I.  Inulin  and  inulan.  J. 
Reilly  and  P.  P.  Donovan  (Sci.  Proc.  Roy.  Dublin 
Soc.,  1930,  19,  409 — 414). — The  mol.  wt.  of  inulin, 
found  by  cryoscopy  in  acetamide,  agrees  with  that  of  a 
difructosan.  This  depolymerised  product,  inulan, 
may  be  isolated  by  heating  inulin  in  molten  acetamide 
for  2  hrs.  at  90°  and  subsequent  precipitation  with 
alcohol.  An  immediate  determination  of  the  mol.  wt. 
of  inulan  bycryoscopy  in  water  agrees  with  the  formula 
(C6H10Os)2.  On  keeping,  however,  aggregation  occurs 
and  after  4  months  the  mol.  wt.  had  risen  to  2500,  a 
value  twice  as  great  as  that  found  for  the  original 
inulin.  All  the  products  have  an  identical  specific 
rotation.  The  hydrolysis  of  lcevulosan,  inulan,  inulin, 
and  sucrose  by  water  at  100°  has  been  followed  by 
the  determination  of  the  reducing  power.  Inulin 
is  regarded  as  a  co-ordinate  complex  of  di-fructosan 
units.  T.  H.  Morton. 

Polysaccharides.  II.  Purification  of  the 
natural  products.  J.  Reilly  and  D.  T.  McSweeney 
(Sci.  Proc.  Roy.  Dublin  Soc.,  1930,  19,  451—453).— 
A  simple  apparatus,  employing  parchment  membranes, 
suitable  for  the  purification  by  electrodialysis  of  crude 
polysaccharides  is  described.  By  its  use  salep- 
mannan,  inulin,  and  glycogen  have  been  isolated  free 
from  ash.  T.  H.  Morton. 

Structure  of  jB-cellulose.  J.  Eggert  and  E. 
Ltjpt  (Z.  physikal.  Chem.,  1930,  B,  7,  468—470).— 
X-Ray  diagrams  of  two  specimens  of  R-cellulose,  one 
apparently  homogeneous  and  the  other  with  a 
laminar  structure,  have  been  shown  to  be  qualitatively 
identical.  The  moist  or  swollen  material  is  amorphous, 
but  when  dried  again  gives  the  same  diagram  as 
cellulose  (cf.  Mark  and  von  Susich,  A.,  1929,  245, 
1132).  The  horny  R-cellulose,  once  swollen  and  dried, 
cannot  be  made  to  swell  again,  nor  will  any  treatment 
with  water  or  alcohol  render  it  amorphous.  If  the 


swollen  material  is  stretched  before  drying  a  pro¬ 
nounced  orientation  of  the  diagram  is  produced  and 
the  photographs  then  obtained  correspond  with  those 
of  Mark  and  von  Susich.  In  every  case  the  (101)  plane 
is  turned  in  the  direction  of  the  deformation. 

E.  L.  Usher. 

Alkali-cellulose  from  cellulose  acetate.  V.  I. 
Sharkov  (J.  Appl.  Chem.,  Russia,  1929,  2,  775 — 
776). — The  composition  of  alkali-cellulose  prepared 
by  Pringsheim  and  Aronovski’s  method  corresponds 
with  the  formula  2CcH10O5,NaOH. 

Chemical  Abstracts. 

New  type  of  quaternary  ammonium  com¬ 
pound  in  which  hydrogen  is  completely  or  partly 
substituted  by  aldehydic  residues.  T.  G.  Levi 
(Gazzetta,  1930,  60,  309 — 321). — The  new  compounds 
are  dialkylideneammonium  arylalkyldithiocarbamates, 
NArAlk-CS-S-N(CHR)2,  (I)  and  dialkylalkylidene- 
ammonium  dialkyldithiocarbamates, 
NAlk2'CS‘S,N(Alk)2:CHR  (II) ;  the  corresponding 
ammonium  hydroxides  could  not  be  isolated,  but  the 
substances  appear  to  be  true  ammonium  salts.  Com¬ 
pounds  of  type  I  are  decomposed  by  water  or  acids 
into  the  arylalkylaminc,  ammonia,  carbon  disulphide, 
and  the  aldehyde  R*CH0,  whilst  compounds  of  type 
II  afford  secondary  amines,  carbon  disulphide,  and 
the  appropriate  aldehyde.  Mulder’s  formula  (given 
above),  as  opposed  to  that  proposed  by  Delepine,  is 
supported. 

Ammonium  monophenyldithiocarbamate  (Losa- 
nitsch.  A.,  1892,  i,  55)  reacts  with  formaldehyde  and 
acetaldehyde  in  aqueous  solution  to  give  dimethylene- 
ammonium  monophenyldithiocarbamate,  m.  p.  70* 
(decomp.),  and  diethylideneammonium  monophenyldi¬ 
thiocarbamate,  m.  p.  83°  (decomp.),  decomposed  by  hot 
water  or  acids  to  phenylthiocarbimide,  ammonia, 
carbon  disulphide,  and  formaldehyde  or  acetaldehyde. 
Ammonium  mono-p-tolyldithiocarbamate  (Losanitscb, 
loc.  cit.)  and  acetaldehyde  similarly  afford  diethylidene • 
ammonium  mono-p-tolyldithiocarbamale,  m.  p.  00 
(decomp.);  the  foregoing  all  tend  to  resinify  on 
keeping.  The  following,  dithiocarbamates,  obtained  by 
condensation  of  the  appropriate  ammonium  A-di- 
substituted  dithiocarbamates  with  formaldehyde  or 
acetaldehyde,  are  described  :  dimethyleneammom  uw 
phenylmethyl-,  m.  p.  60°  (decomp.),  decomposed  by 
zinc  acetate  solution  to  give  zinc  phenylmethyl- ;  di- 
methyleneammonium phenyletkyl- ,  m.  p.  60°;  dimethyl- 
eneammonium  dibenzyl-,  m.  p.  55 — 62°,  and  diethyl¬ 
ideneammonium  dibenzyl-,  obtained  from  ammonium 
dibenzyl-,  m.  p.  130 — 133°  (prepared  by  the  method  of 
Losanitscli,  loc.  cit.),  both  decomposed  by  zinc  salts 
to  yield  zinc  dibenzyl- ;  dimethyleneammonium 
piperidyl-,  m.  p.  45°,  decomposed  by  zinc  salts  to  give 
zinc  piper idyl-dithiocarbamate. 

The  following  dithiocarbamates  are  obtained  by 
condensation  of  the  appropriate  amine  dithiocaru- 
amates  with  formaldehyde  or  acetaldehyde  :  dimethv ' 
methyleneammonium  dimethyl-,  m.  p.  39— 
decomposed  by  heavy  metal  salts  to  give  tha  con. 
sponding  metal  dimethyl-,  and  oxidised  by  1^11, 
in  ethereal  solution  to  tetramethylthiuram 
phide,  m.  p.  146°;  dimethylethylideneammom 

dimethyl- ;  diethylmethyleneammonium- ;  cyclop^ 
methyleneammonium  piperidyl-,  m.  p.  61°,  ’  . 
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by  zinc  salts  to  yield  zinc  c?/dopentyl-,  and  oxidised  by  optically  inexplicable.  Marked  differences  arc 


iodine  to  piperidylthiuram  disulphide,  m.  p.  130°. 

Ammonium  phenylmethylditliiocarbamate  reacts 
abnormally  with  acetaldehyde  to  give  phenylmethyl- 
ethylideneammonium phenylmetJiyldithiocarbamate,m.  p. 
12°,  decomposed  by  cold  water  into  methylaniline, 
carbon  disulphide,  and  acetaldehyde.  Ammonium 
.V-disubstitutcd  dithiocarbamates,  NRR'-CS-SNH4, 
react  with  glyoxal  to  yield  solids  which  resinify  more 
or  less  rapidly.  C.  W.  Shoppee. 

Local  anaesthetics  derived  from  dialkylamino- 
propanediols.  I.  Phenylurethanes.  T.  H. 
Rider  (J.  Amer.  Chem.  Soc.,  1930,  52,  2115—2118).— 
■/■Di-n-butylammopropane-ufi-diol,  b.  p.  127°/3  mm., 
is  prepared  from  equimolecular  quantities  of  di-n- 
butylamine  and  glycidol  (this  vol.,  738).  Successive 
treatment  of  a  y-dialkylaminopropanc-ap-diol  with 
ethereal  solutions  of  phenylcarbimide  (1  mol.)  and 
hydrogen  chloride  gives  the  a -phenylurethane  hydro¬ 
chloride,  of  which  the  following  are  described :  dimethyl- 
mino-,  m.  p.  138 — 140°;  diethylamino-,  m.  p.  135°; 
ii-h-propylamino-,  m.  p.  163 — 164°;  diisobutylamino-, 
m.  p.  125 — 127°;  di-n-butylamino-,  m.  p.  128 — 129°; 
di-n-amylamino-,  m.  p.  101 — 103°,  and  piperidino-, 
m.  p.  176 — 177°.  The  following  afi-diphenylurethanc 
hydrochlorides  are  prepared  similarly,  using  2  mols.  of 
phenylcarbimide:  diethylamino-,  m.  p.  109°;  di-n- 
propylamino-,  m.  p.  183—188°;  diisobutylamino-, 
m.  p.  116—118°,  and  piperidino-,  m.  p.  197 — 198°. 
Ihe  diphenylurethane  of  y-diethylaminopropane-ap- 
diol  has  m.  p.  106-5°,  and  is  probably  identical  with 
the  monophenylurethane  previously  described  (G.P. 
272,529).  The  monophcnylurethanes  arc  decom¬ 
posed  by  alkali.  The  above  hydrochlorides  have 
anaesthetic  properties.  H.  Burton. 

Test  for  small  amounts  of  glycine.  W. 
Zdimermann  (Z.  physiol.  Chem.,  1930,  189,  4—6).— 
a  specific  reaction  for  glycine  consists  in  adding  to 
about  a  1%  solution  10  drops  of  2iV-sodium  hydroxide 
and  8  drops  of  aqueous  phthaldialdehyde  solution, 
shaking,  and  adding  after  10  sec.  10  drops  of  con¬ 
centrated  hydrochloric  acid.  An  intense  violet 
adoration  or  precipitate  is  produced.  The  reaction  is 
not  given  by  the  other  monoamino-acids  of  the  protein 
■nolecule.  Histidine,  histamine,  carnosine, and  arginine 
Jwe  a  positive  reaction,  but  may  be  precipitated  with 
Phosphotungstic  acid  before  testing.  Cysteine,  which 
tesponds,  may  be  oxidised  to  cystine,  which  gives  a 
Native  reaction.  J.  H.  Birkinsiiaw. 

Ketimine-enamine  tautomerism.  K.  von 
•Wwers  and  W.  Susemihl  (Ber.,  1930,  63,  [B],  1072— 
-'86). — Attempts  are  described  to  apply  spectro- 
cl>ctmcal  evidence  to  the  discrimination  between  such 
institutions  as  NR.’CR-CH2-C02R'  and 
^K;CR:CH-C02R',  NH:CR-CH2-CN  and 

.CH'CN.  The  behaviour  of  kctimincs  must 
optically  normal,  whereas  enamines  with  the 
htem  N-C.’C-C.’O  should  exhibit  marked  exaltation, 
rticularly  in  the  case  of  ethyl  (3-aminocrotonate  and 
•  denvatives,  the  optical  data  are  shown  to  be  in 
wmony  with  the  constitution  NR2-CMe:CH-C02Et, 
ereas  the  alternative  structures, 

^:CMc'CH,,-C02Et  and  ^^>CH-C02Et,  arc 


observed  between  the  keto-enolic  and  ketimine- 
enamine  types  of  tautomerism,  since  with  the  latter 
type  an  equilibrium  mixture  dependent  on  the  nature 
of  the  compound  and  the  external  conditions  does  not 
appear  to  exist  in  the  molten  material  in  which  the 
enamine  form  predominates.  The  highly-unsaturated 
tervalent  nitrogen  atom  exerts  a  more  powerful 
attraction  on  the  hydrogen  atoms  of  vicinal  methyl  or 
methylene  groups  than  does  the  more  saturated, 
bivalent  oxygen  atom.  The  conditions  which  deter¬ 
mine  the  degree  of  enolisation  are  little  if  at  all  active 
with  nitrogenous  compounds.  The  following  data, 
inter  alia,  are  recorded.  The  nomenclature  of  the  sub¬ 
stances  is  based  on  spectrochemical  evidence  :  ethyl 
P-diethylaminoacrjdate,  d'f~  0-9659,  wjfj  1-50280; 
ethyl  p-pipcridinoacrylate,  df3  1-0293,  rif?  1-53186; 
ethyl  [3-aminocrotonate,  df*  1-0262,  1-50186; 

ethyl  p-methylaminocrotonate,  df°  1-0113,  n,)® 
1-50614;  ethyl  p-amino-a-ethylcrotonate,  df° 
0-9236,  wgj  1-46296;  ethyl  P-diethylaminocrotonate, 
df1  0-9796,  »}$*  1-51348;  methyl  P-anilinocrotonate, 
df  1-0580,  1-57736;  ethyl  p-anilinocrotonate,  dj87 

1-0636,  ?z{J7  1-56853;  ethyl  P-phenylhydrazino- 
crotonate,  s  1-0564,  1-54189 ;  ethijl  $-phenyl- 

hydrazino-u-methylcrotonate,  d\G5  1-0773,  1-55708; 

ethyl  dimethylacetoacetatc  phenylhydrazone,  df*  1-0629, 
1-53492;  p-aminocrotononitrilo  (diacetonitrile), 
df1 0-9731,  ng,  1-49853;  cthylaminomethylencpinacolin, 
b.  p.  105°/11  mm.,  df  0-906,  1-5045;  diethyl- 

aminomcthylenepinacolin,  b.  p.  138°/11  mm.,  df  0-903, 
nfc  1-5128;  anilinomethylenepinacolin,  b.  p.  162°/11 
mm.,  m.  p.  95°,  df  -  1-0098,  w}??  1-60718;  a-amino- 
ethylideneacetone,  df  0-9427,  1-51736;  a-ethyl- 

aminocthylideneacctone,  df-  0-9443,  riff  1-51775; 
a-diethylaminoethylideneacetone,  df 7  0-9462,  nj?,9 
1-54433;  a-anilinoethylideneacetone,  d™  0-9853,  ?i.™e 
1-58090 ;  a-methylaminoethylideneacetophenone, 
df3  1-0194,  n\ff  1-61032;  a-anilinoethylideneaceto- 
phenone,  df  1-0323,  nf  1-62595 ;  ethyl  a-aminomcthyl- 
eneacetoacetate,  df 3  1-1062,  nff  1-51368. 

H.  Wren. 

Complex  salts  of  a-amino-a-oximinoacetic 
acid  and  p-amino-p-oximinopropionic  acid. 
I.  De  Paolini  and  G.  Walde  (Gazzetta,  1930, 
60,  267 — 270). — a-Amino-a-oximinoacetic  acid,  m.  p. 
156°  (decomp.),  obtained  by  partial  hydrolysis  of 
diamidoglyoxime  (Holleman,  A.,  1897,  i,  23),  by  treat¬ 
ment  with  copper  sulphate  in  cold  aqueous  solution 
gives  a  green  copper  salt,  (C2H303N2)2Cu,2H20,  and 
w-ith  nickel  acetate  an  azure-blue  nickel  salt, 
(C2H303N2)2Ni,2H20 ;  both  these  complexes  are 
soluble  in  ammonia  solution. 

P-Amino-p-oximinopropionic  acid,  m.  p.  144° 
(dccomp.),  prepared  by  treatment  of  cyanoacetic  acid 
w-ith  hydroxylamine  at  40 — 50°  (Modeen,  Diss., 
Helsingfors,  1894)  furnishes  with  copper  sulphate 
solution  a  bluish-violet  copper  salt,  (C3H503N2)2Cu, 
w-hich  is  not  identical  w-ith  the  copper  salt  of  the 
product  obtained  by  Sehifi  (A.,  1902,  i,  429)  by  the 
action  of  hydroxylamine  on  the  semiamide  of  ethyl 
malonate.  With  nickel  acetate  solution,  the  acid 
gives  a  bluish-violet  nickel  salt,  (C3H503N2)2Hi,3H20  ; 
both  salts  are  soluble  in  ammonia  solution. 

C.  W.  Shoppee. 


flvalliyHmTamir  acid  and  nml  nnViyf>rftTg'min 

acid.  I.  Db  Paouxi  and  G.  Carboxe  (Gazzetta, 
1930,  60.  261 — 266). — Tho  disodium  salt  of  oxal- 
hydroxamic  acid  (cf.  Dimroth  and  Dienstbach,  A., 
1909.  i.  62,  63)  is  prepared  by  treatment  of  ethyl 
hydrogen  oxalate  ■with  methyl-alcoholic  hydroxyl- 
amine  at  30 — 10®  and  addition  of  20%  sodium  hydr¬ 
oxide  solution.  The  same  substance  is  obtained, 
together  with  ammonia,  by  hydrolysis  at  the  ordinarv 
temperature  with  20%  sodium  hydroxide  of  a  15% 
solution  of  amido-oxalhydroxamic  acid,  the  con¬ 
stitution  of  which.  XH.*CO-COXH-OH 
XHs-CO-C(OH)IX*OH  (cf.  Pickard  and  others, 
J.CJs.,  1902.  81.  1563),  is  confirmed.  With  barium 
chloride,  disodium  oxalhydroxamatc  yields  the 
insoluble  barium  salt:  a  solution  of  disodium  oxal- 
hydroxamate  in  dilute  hydrochloric  acid  by  treatment 
with  the  appropriate  acetate  gives  the  lithium 
hydrogen,  sodium  hydrogen,  and  potassium  hydrogen 
silts,  COjX*C(OH):N*OH.  The  sodium  hydrogen  salt 
with  copper  sulphate  solution  furnishes  a  bright 
hluish-green  copper  salt  dihydrate,  C.HOjXCu  ,211,0. 
converted  by  suspension  in  dilute  copper  acetate 
solution  at  100®  into  the  dih pirate  of  a  basic  copper 
salt,  CjHOjXCeu,  and  affording  with  ammonia  solution 
an  ««rwx<sm  topper  salt,  C»H,04XsCn. 

Sodium  hydrogen  malonhydrazamatc, 
COjXa-CH.-CfOHKX-OH,  decomp,  about  200°.  is  ob¬ 
tained  from  ethyl  hydrogen  malonate  and  hydroxyl- 
amine  and  subsequent  addition  of  sodium  ethoxide 
solution ;  the  copper  salt,  obtained  as  described  above, 
contains  at  least  two  equivalents  of  copper  for  each 
acid  residue.  *  C.  W.  Shofpee. 


Dioximes.  LXlLf.  I.  De  Paouxi  and  G. 
Losgo  (Gaxretta.  1930,  60.  257—260:  cf.  A..  1927, 
134,  135). — Hydrolysis  of  the  benzoyl  derivative, 
m.  p.  157',  cc  amkio-oxalhvdroxamic  acid  (Holleman, 
A  .  1897.  5,  23 'i  with  cold  20%  sodium  hydroxide 
affords  both  benzoic  and  beaxbydroxamic  acids,  the 
prediction  of  the  latter  appearing  to  involve  migration 
of  the  benzoyl  group.  It  is  suggested  that  the  simul¬ 
taneous  formation  of  two  products  is  to  be  traced  to 
the  dual  enolie  possibilities  of  acvlhvdroxsmie  acids, 
P.<XbXH-OCOR;  — ^  P.-C(OH'*^'CHX)R1  (I)  or 
R<X>g>CR1-OH  (II),  the  enolkfe  I  giving  by 
hydrolysis  R-OlOBiX-OH  acxl  Rj-CO.H,  awl  the 
eodide  H  yieSdhsg  by  scission  of  the  carbon-nitrogen 
linking  R-CO.E — R  ,CiOH)-X-OH  The  occurrence 
and  reiitrre  extent  cf  abaccmal  hydrolysis  (of  the 
endSide  IT)  depend  on  the  additive  powers  of  the  two 
cariscayi  groups  pcesesat  in  acyihydroxarn k  acids,  and 
henee  cm  the  nataro  of  the  recaps  R  and  R3.  Other 
hecrojihyriraxaroic  acids  (Hj=Phii  are  stated  to 
behave  in  a  manner  similar  to  that  described  above: 
most  of  the  a.:<ety5hydroxamie  acids  fE,=Me) 
desciSsed  in  the  lit  era  tore  yield  by  hydrolysis  a 
shade  prodnet  only  faoeaar  aodi. 

Tbe  changes  endermne  by  dsacy!  derivatives  cf 
o-amiBOC’jiCiECjcls  (ef.  Auwers  and  Eaezdchr,  A.,  15*09. 
L  915  are  dasrasaei  and  the  apparent  migration  cf 
bsEX-ayi  rroops  is  explained  by  means  of  a  scheme 
anaingcos  to  that  given  above-  C-  W.  Shoiyee- 

Proteins-  YL.  Degradation  of  polypeptides 
by  hypaSuxEEdie-  &.  Gg*ljd6C33!Cibt  and  K. 


Strauss  (Ber„  1930,  63,  [S],  1218—1221:  cf.  A., 
1929,  937). — Ethyl  isothiocyanoacetate  and  ethyl 
a-aminoK<ovalerate  in  ether  yield  a  non-crystalliK 
product  converted  by  concentrated  hydrochloric  arid 
into  5-isoprop’/l-'2-th ioht/da nloi « -3-acdic  acid,  m.  p. 
168’,  from  which  o-isopropylhydantoin-3-acetic  add, 
m.  p.  14S’,  is  obtained  by  treatment  with  chloroacetk 
acid.  It  is  transformed  by  1  mol.  of  hypobromite 
into  5-isopropyl-l  :  o-dehydrohydantoin-3-acetic  acid, 
m.  p.  227°  (cf.  /oc.  cil). 

a-Bromoi'sohexoyl  chloride  and  dileucvlglycbe 
afford  bromohohcroyldikucylglycine,  m.  p.  200%  con¬ 
verted  by  ammonia  at  100’  into  trileucylglycm 
(v-HjO).  m.  p.  240 — 270°  (decomp.).  The  tetra- 
peptide  is  degraded  by  potassium  hypobromite  and 
treatment  of  the  product  with  boiling  5-Y-hydrochlotk 
acid  to  5-isobuiyl-l  :  3-dchydrohydantoin-3-isohuoic 
acid,  m.  p.  175"  (identified  by  conversion  into  ketoise- 
hexoic  acid  and  leucine),  and  glycine.  H.  Wrex. 

Diglutamyl-/-cystine.  I.  Peptides  of  glut¬ 
amic  acid.  W.  Toss,  R.  Gcmuxx,  and  L.  Kix’ot 
(Biochem.  Z..  1930, 220.  327 — 341).— The  preparation 
of  clntamyl  monobromide  by  the  method  of  Stewart 
an3  Tunnieliffe  (A..  1925,  i,  795)  yields  a  product  con¬ 
taining  at  most  12%  of  the  substance,  and  since,  in 
the  supposed  synthesis  of  glutathione,  aqueous- 
alkaline  hydrolysis  of  unchanged  cystine  dimethyl 
ester  yields  substances  other  than  cystine  which  con¬ 
taminate  the  condensation  product  this  cannot  that 
be  obtained  pure.  Dibenzoyl-7-cystine  dimethyl  ester, 
prepared  by  the  action  of  benzoyl  chloride  on  the 
chloroform  solution  of  the  ester  and  also  by  esterSt- 
ation  of  dibenzovl-7-cvstine  made  bv  the  method  <* 
Curtius  (A.,  1918,  i,  44).  has  m.  p.'l76— 177\  K- 
benzoyl-f -cystine,  prepared  from  the  dimethyl  ester 
by  acid  hydrolysis  and  also  from  cystine  and  beamy! 
chloride  according  to  Curtins  ( loc .  of.),  has  m.  p 
195-5 — 196-5".  DiaeetyiA-cysiine  dimethyl  ester,  feffl 
acetvl  chloride  and  the  ester,  has  m.  p.  125-5— 
126-5:  W.  McCAETvrr. 

Dithiocarbamic  acids.  K.  Bodexdoef  (J-  F 
Chem..  1930,  (ii).  126,  233— 240).— 

X - meihyid ith  ioca rbamoie ,  m.  p.  110 — 113’  (dececpl 
(114 — 115’  (de-comp.)  in  a  vacuum],  prepared  by  of* 
interaction  of  carbon  disulphide  and  rcethyispitf, 
yields  with  acetic  anhydride  S-acetyJS-tMUijiB- 
thidoarbamic  acid,  X HHe-CS-S  Ac,  m.  p.  69r.  B** 
deacetyla-ed  by  amines  :  strongly  bask  ones  pvt  w* 
corresponding  methyldithiocarbamate  (p ipcrffiM  >- 
melhyldiih iocarbamaie ,  m.  p.  Ill — 113  {deDffiEjMJ- 
wfcilst  bases  such  as  aniline  re-form  me-thylamk*. X 
metfayldithiocarbama-e,  due  apparently  to  part  “ 
the  methyldithioearbamic  acid  set  free  deccespG®jf 
to  form  carbon  disulphide  and  mc-thylamine.  fT  i 

S-B*. K»yl- X- meth yld ith iocarbamuc  aeid,  m. p-  -* 

prepared  similarly  and  shows  the  same  reacticcis*^* 
amine? ;  when  maintained  at  its  m.  p.  fc«r  * 
time  It  yields  methylbenzamide  and  an  cdoS" 
methykarbimide.  ,  ^  1 

ilethylamine  methyldithioearbamale 
wilh  foennaMebyde  (of  :'4diB^J-2-«db^gatili^ 
aZdint,  m.  p.  106 — 107’,  decomposed  by  10% 
sodium  hexiroxide  with  the  hbaathra 
hyde  ;  with  benzaldrihyde  to  2  : 
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benzylidenccarboth ialdinc,  m'  P- 

159 — 1  GiJ " ;  with  benzoyiacetone  to  benzovlacetone 
methylimide,  m.  p.  74 — 75"  (Beyer,  A.,  1891,  i, 
1090) ;  and  with  hydroxymethyl  benzamide  to 
otn^a m idomeih yl-'S-meih yld i’  1h io ?/ ret  ha ne,  in.  p.  121  — 
122’,  unchanged  by  crystallisation  from  acetic 
anhydride.  *  '  H.  A.  Piggott. 

Azidodithiocarbonic  acid.  V.  Alkyl  and 
acyl  derivatives.  L.  F.  Audbieth,  J.  R.  Johnson, 
aid  A.  W.  Bf.owxe  [with  C.  W.  Mia  son]  (J.  Amer. 
Oiem.  Soc..  1930.  52.  1928 — 1935). — The  reaction,  in 
acetone,  between  sodium  azidodithioearbonate  and 
methyl,  benzyl,  benzhydryl,  triphenyl  methyl,  benzoyl, 
or  p-bromobenzoyl  chloride  or  bromide  yields  the 
corresponding  organic  azidodithioearbonate#  of  re¬ 
spective  m.  p.  32',  64-5’,  67-5’,  132’  (decomp.),  119— 
120’  (decomp.),  and  127’  (decomp.)  (Maquenne 
Hock).  The  compounds  are  white,  crystalline,  and 
stable  at  O’,  but  undergo  slow  spontaneous  decom¬ 
position  at  the  ordinary  temperature  into  the  corre¬ 
sponding  thiocyanate  or  thiocarbimide,  sulphur,  and 
nitrogen.  The  rates  of  decomposition  at  40”  have  been 
investigated.  The  compounds  are  not  explosive,  and 
&e  not  photosensitive,  presumably  because  of  the 
molecular  character  of  their  lattices  (ef.  A.,  1927, 
430, 1044).  Crystallographic  data  are  recorded,  p- 
Brnmobetizoylihi oca  rbi  wide.  m.  p.  55°,  and  its  con¬ 
densation  product#  with  alcohol,  m.  p.  99”,  and  with 
inline,  m.  p.  151',  have  been  prepared. 

-J.  G.  A.  Gbiotths. 

Potassium  rutheninitrosopentacyanide,  an 
analogue  of  potassium  nitroprusside.  W.  Man- 
taorand  J.  DCsing  (Ber.,  1930, 63,  [B].  1226—1228). 
—Ruthenium  trichloride  is  converted  by  potassium 
manide  into  potassium  ruthenoeyanide,  which,  when 
*]nned  on  the  water-bath  with  nitric  acid  (d  1-4) 
shed  with  an  equal  volume  of  water,  is  transformed 
sio  the  compound  K^ButCXj^NOj^ILO  (also  an- 
ajdrous).  With  ammonium  sulphide  it  yields  a  red 
Oration,  rapidly  destroyed  by  an  excess  of  am- 
amium  or  alkali  sulphide.  The  sensitiveness  towards 
*?  wcess  of  the  reagent  is  also  shown  by  sodium 
hhopmsside.  H.  Ween. 

Anomalous  fifth,  carbon  atom  in  ?i -fatty  nitriles. 
M.  Fulton-  and  W.  B.  Lee  (.J.C.S.,  1930,  1057— 
«09j.-— Each  of  five  consecutive  nitriles  (C2  to  CL 
odasive)  of  the  B-faity  acids,  together  with  potass- 
®ide  in  equimolecular  amount,  was  electrolysed  in 
ammonia  solution  and  the  anode  products 
analysed  for  methane  and  ethane;  they  showed 
^aet  anomaly  at  C-.  The  same  nitriles  were  heated 
^  pofassamide  at  350' :  the  gaseous  products  were 
fitted  with  the  same  result,  although  a  certain 
;  r^hrity  is  observable  as  the  “  chain  length  ~ 
j  K.  -J.  W.  Le  Fevbe. 

I  Spectrochemistry  of  aliphatic  diazo-com- 
K.  von  A  ewers  (Ber.,  1930,  63,  [B], 
^2^-1246)- — Contrary  to  Licdeinann  (this  vol., 

■  the  author  considers  that  speed roehemk-al 
as  far  as  it  is  available,  points  decidedly  to 
'‘^pen-chain  structure  of  aliphatic  diazo-compounds 
excluding  the  possible  presence  of  cyclic 

Stares  in  small  proportion.  The  high  exaltations. 


a  sign  of  marked  unsaturation,  accord  excellently  with 
the  open  formula  and  would  constitute  an  isolated 
anomaly  if  the  cyclic  structure  is  attributed  to  these 
compounds.  The  material  available  for  spectro¬ 
scopic  purposes  is  too  vast  to  justify  such  anomaly 
without  very  strong  reasons  and  it  appears  more 
reasonable  to  assume  that  in  peculiar  structures  such 
as  aliphatic  diazo-compounds  the  individual  com¬ 
ponents  of  the  molecule  do  not  all  possess  their  normal 
parachor  equivalents.  H.  Ween. 

Constitution  of  aliphatic  diazo-compounds. 
H.  Lindemann  (Ber..  1930,  63,  [Bl  1246—1248;  cf. 
this  vol.,  586). — Mainly  a  reply  to  von  Auwers 
(preceding  abstract).  The  evidence  afforded  by  the 
parachor  values  is  considered  as  conclusive  as  that 
based  on  spectroscopy.  The  b.  p.  of  the  diazo- 
c-ompounds  are  not  compatible  with  the  open  structure 
and  the  small  specific  rotations  of  all  known  optically 
active  diazo-compounds  can  scarcely  be  explained  by 
an  exclusively  open  form.  The  possibility  that  the  ease 
of  racemisation  of  the  active  diazo-compounds  may 
afford  a  clue  to  the  problem  is  indicated.  H.  Ween. 

os-Dialkylarsine  derivatives.  X.  Wjgren  (J. 
pr.  Chem.,  1930,  [ii],  126,  223— 232).— The  following 
were  prepared  by  methods  previously  described  (A., 
1924,  i,  SSS;  cf.  Burrows  and  Turner,  J.C.S.,  1921, 
119,  428) :  meihvlethyliodoarsine  (Burrows  and 
Turner,  foe.  cit.):  methyl-,  b.  p.  73 — 74'  9  mm.,  and 
cthyl-n-propyl iodoa ni ne,  b.  p.  o3';8  mm.,  92 — 93'  12 
mm.  Reduction  with  the  zinc— copper  couple  and 
hydrochloric  acid  gave  meihykthylarsinc,  b.  p.  71V 
770  mm.,  spontaneously  inflammable  in  air,  and 
meth yl-n-propyla rsi ne,  b.  p.  9S:  749  rain.,  101', 754 
mm.,  immediately  oxidised  but  not  inflamed  by  air. 
The  iodoarsines  gave  with  concentrated  aqueous 
sodium  hydroxide  s-meihyleihylarti m  oxide,  b.  p. 
67 — 6S'/S mm.,  70 — Tl'/lO mm., and  80 — Sl'y’15  mm. ; 
e-methyl b.  p.  96'  9  mm.,  and  s-tthyt-n-propylarsine 
oxide,  b.  p.  117 — US'/S  mm.,  120'  11  mm. ;  and  on 
oxidation  methylethylarsinic  acid,  m.  p.  120 — 1.21’ 
(Guerbet,  A.,  1926, 507 ) ;  methyl-n-propylarsinic  acid, 
m.  p.  118 — 119'  (cf.  Guerbet,  I'jc.  cit.);  and  ethyl- n- 
propylareinic  acid,  m.  p.  119 — 120'  ( nitrate :  by 
oxidation  of  iodoarsine  with  nitric  acid,  in.  p.  54'). 
The  silver  salts  of  these  acids  are  described,  as  also  is  a 
method  for  the  determination  of  iodine  in  the  iodo- 
arsines.  H.  A.  Piggott. 

Action  of  arsenic  chloride  on  ethyl  sodio- 
malonate.  E.  V.  Zappi  (Anal.  Asoc.  Quint.  Argen¬ 
tina,  1929, 17.  241 — 249). — When  arsenic  trichloride  is 
added  to  an  alcoholic  solution  of  ethyl  sodiomalonate, 
sodium  chloride  separates  in  colloidal  form.  Distill¬ 
ation  of  the  liquid  yields  alcohol,  a  little  ethyl  arsenite, 
ethyl  mafonaie,  and  a  residue  from  which  impure 
dhyl  firei not ri malonafe  may  be  extracted  by  acetone. 
The  reaction  is  essentially  between  arsenic-  trichloride 
and  sodium  ethoxide.  No  intermediate  additive 
compounds  with  ethyl  sodiomalonate  can  be  detected. 

P>,  K.  Callow. 

Forced  reaction  between  some  hydrocarbons 
and  a  mixture  of  magnesium  and  magnesium 

halide.  H.  Oilman  and  J.  A.  Leekmakzes  < Rec. 
trav.  elm,  1930,  49,  532 — 534 :  cf.  this  voL,  462). — 
In  the  forced  reaction  between  iri-  and  di-phenyl- 
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methane  with  a  mixture  of  magnesium  and  magnesium 
halide  no  detectable  formation  of  an  organomagnesium 
halide  occurs,  since  when  the  reactants  are  heated  at 
60—65°  in  ethereal  benzene  in  a  current  of  carbon 
dioxide  no  carboxylic  acid  could  be  isolated  and  high 
recovery  of  the  original  hydrocarbon  was  effected.  In 
the  second  case  a  trace  of  s-tctraphenylethane  is 
formed.  J.  W.  Baker. 

Preparation  of  lead  diethyl  dichloride  and  lead 
triethyl  chloride.  H.  Gilman  and  J.  D.  Robinson 
(J.  Amer.  Chem.  Soc.,  1930,  52,  1975— 1978).— Lead 
diethyl  dichloride  is  prepared  in  97-5%  yield  by  pass¬ 
ing  dry  hydrogen  chloride  into  a  solution  of  lead 
tetraethyl  in  toluene  at  90°  until  precipitation  is  com¬ 
plete.  Saturation  of  an  ethereal  solution  of  lead 
tetraethyl  with  hydrogen  chloride  at  the  ordinary 
temperature  gives  a  98-2%  yield  of  lead  triethyl 
chloride ;  moisture  must  be  rigorously  excluded. 

H.  Burton. 

11  Phenyl  trimethylene."  M.  Lespieau  (Compt. 
rend.,  1930,  190,  1129 — 1131).— Treatment  of  cinn- 
amyl  bromide  with  hydrogen  bromide  at  the  ordinary 
temperature  and  then  at  —20°,  the  saturated  liquid 
being  finally  heated  for  5  hrs.  in  a  sealed  tube,  gave  a 
product  C«H10Br2,b.  p.  142— 143°/10  mm.,  d23 1-632,  nv 
I -5935,  which  after  treatment  with  powdered  zinc  in 
95%  alcohol  at  70°  gave  a  mixture  of  allylbenzene, 
propenylbenzene,  and  “  phenyltrimcthylene,”  which 
when  treated  with  1  %  aqueous  potassium  permangan¬ 
ate  at  20°  gave  benzoic  and  phenylacetic  acids  and 
“  phenyltrimelhylene,”  b.  p.  60 — 61°,/13  mm.,  d20 
0-9397,  nD  1-5291.  C.  C.  N.  Vass. 

Transformation  of  a  cyclohexane  into  a  benzene 
ring.  B.  N.  Menschutkin  and  M.  B.  Wolfe  (Coll. 
Czech.  Chem.  Comm.,  1930,  2,  396 — 401). — When 
cyclohexane  is  shaken  with  25%  oleum  at  25°,  1  g. 
is  absorbed  by  27  g.  of  the  acid  and  by  repeated  treat¬ 
ment  the  whole  of  the  cyclohexane  can  be  induced  to 
react.  Conversion  of  the  diluted  dark  brown  acid 
extract  into  barium  salts  and  extraction  of  these  wth 
boiling  water  affords  barium  benzenesulphonate. 

J.  W.  Raker. 

2:3:4: 6-Tetranitrotoluene.  A.  F.  Holle- 
man  (Rec.  trav.  chim.,  1930,  49,  501 — 502). — 2  :  4  :  6- 
Trinitro-w-toluidinc,  prepared  by  the  action  of  boiling 
AT-methyl-alcoholic  ammonia  on  2  :  4  :  6-trinitro-3- 
methoxytoluene  (Blanksma,  A.,  1903,  i,  164),  is  best 
converted  (S5-2%  yield)  into  2:3:4:  6-tetranitro- 
toluene,  m.  p.  136-5°,  by  addition  of  a  solution  of 
potassium  persulphate  in  sulphuric  acid  { d  1-84)  to  its 
solution  in  the  acid  of  same  concentration,  without 
cooling,  the  temperature  rising  to  100°.  After 
keeping  for  24  hrs.,  the  product  is  filtered  through 
glass  wool,  washed  with  50%  sulphuric  acid  and  water, 
and  crystallised  from  boiling  nitric  acid  (d  1-4)  or  from 
chloroform.  The  tetranitrotoluene  is  more  stable  than 
the  corresponding  1:3:4:  5-tetranitrobenzene,  which 
is  destroyed  by  boiling  nitric  acid,  and  is  completely 
decomposed  by  water  at  80°  in  a  few  minutes,  the 
toluene  derivative  suffering  only  57%  decomposition 
in  1  day.  J.  W.  Baker. 

Action  of  alkali  metals  and  organic  alkali 
compounds  on  aromatic  sulphoxides.  K.  Fucks 
and  P.  Gross  (Ber.,  1930,  63,  [£],  1009—1019).— 


Diphenyl  sulphoxide  and  sodium  in  benzene  slowly 
give  a  brown  precipitate,  whereas  di-pp-tolyl  sulph¬ 
oxide  with  sodium  or  potassium  affords  a  very  dilute, 
intensely  red  solution  and  didiphenylyl  sulphoxide 
and  potassium  yield  an  almost  black  precipitate. 
Decomposition  of  the  product  from  diphenyl  sulph¬ 
oxide  by  carbon  dioxide  gives  diphenyl  sulphide 
and  a  little  sodium  phenyl  sulphide,  unchanged 
sulphoxide,  and  sodium  carbonate,  whereas  dimethyl- 
dibenzothiophen  is  derived  from  di-pp-tolyl  sulphoxide. 
The  formation  of  these  products  is  readily  explained 
by  the  hypothesis  that  the  coloured  compounds  are 
analogous  in  structure  to  the  metallic  or  diinetallie 
ketyls,  but  their  insolubility  renders  their  isolation  as 
homogeneous  substances  difficult.  Diphenyl  sulph¬ 
oxide  does  not  appear  to  react  with  the  potassium 
derivative  of  phenyl  diphenylyl  ketone.  Addition 
of  a  dilute  solution  of  diphenyl  sulphoxide  to  sodium 
triphenylmcthyl  in  ether  causes  an  immediate  violet- 
red  colour  and,  under  definite  conditions,  a  compound, 
Ph2SO,NaCPh3,  can  be  isolated.  It  is  decomposed  by 
hydrogen  chloride  into  sodium  chloride,  triphenyl- 
methane,  and  diphenyl,  sulphoxide,  with  a  small 
amount  of  a  molecular  compound  of  diphenyl  sulph¬ 
oxide  and  triphenylcarbinol  which  dissociates  in 
acetone  and  benzene.  By  carbon  dioxide  it  is  decom¬ 
posed  mainly  into  sodium  triphenylacetate  and  di¬ 
phenyl  sulphoxide.  It  is  uncertain  whether  a  sub¬ 
stance  possibly  in  equilibrium  with  its  components  is 
present  or  a  molecular  compound  which  must  be 
appreciably  undissociated  in  solution.  Di-pp-anisyland 
di-pp-tolyl  sulphoxides  react  analogously  -with  sodium 
triphenylmethyl.  Diphenyl  sulphoxide  and  the 
disodium  compound  of  dihydroanthracene  give  a  dark 
cinnabar-red  solution  which  yields  sodium  carbonate, 
a  little  anthracene  and  diphenyl  sulphide,  and 
unchanged  sulphoxide  when  treated  with  carbon 
dioxide ;  the  presence  of  an  anthraccnecarboxylic  acid 
could  not  be  detected.  Addition  of  solid  diphenyl 
sulphoxide  to  a  suspension  of  the  sodium  derivative  of 
9  :  10-dihydroanthracene  in  ether  at  —60°  to  — 70°, 
followed  by  warming  of  the  mixture  to  the  atmo¬ 
spheric  temperature,  yields  a  red  solution  and  a 
brownish-red  precipitate.  Decomposition  of  the  solu¬ 
tion  with  carbon  dioxide  leads  to  the  production  o. 
anthracene,  diphenyl  sulphide,  sodium  carbonate,  and 
diphenyl  disulphide,  whereas  hydrogen  chloride  yields 
anthracene,  diphenyl  sulphide  and  disulphide,  and 
sodium  chloride ;  an  anthraccnecarboxylic  acid  is  not 
observed.  The  precipitate,  which  differs  from  the 
compound  present  in  the  solution,  is  decomposed  bv 
carbon  dioxide  into  sodium  phenyl  sulphide  and  much 
less  anthracene  than  corresponds  with  the  amount  ol 
thiophcnol.  It  appears  probable  that  the  precipitate 
is  not  an  anthracene  compound.  The  solution  con¬ 
tains  an  organo-sodium  compound  in  which  the  rneh 
is  not  united  to  carbon.  Prolonged  agitation  of  the 
solution  with  mercury  causes  partial  disappearance  o 
the  colour  and  the  mercury  absorbs  one  tenth  to  on 
fifth  of  the  dissolved  sodium.  Diphenyl  sulpha 
docs  not  appear  to  react  with  a  little  anthracene 
presence  of  an  excess  of  sodium.  H.  V>RE>- 

Preparation  and  properties  of 
sulphones.  R.  L.  Skriner,  H. 
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W.  J.  Jorison  (J.  Amer.  Chcm.  Soc.,  1930,  52,  2060 — 
2069). — Modified  methods  of  preparation  of  diphenyl, 
dibenzyl,  and  phenyl  benzyl  sulphoxides,  m.  p.  122 — 
123°,  are  given.  Thiophenol  and  methylene  bromide 
react  in  presence  of  alcoholic  sodium  eth oxide,  forming 
ii{phenylthiol)melhane,  m.  p.  35 — 36°,  oxidised  by 
38%  hydrogen  peroxide  in  acetone  solution  to  the 
corresponding  disulphoxide,  m.  p.  188 — 189°.  These 
sulphoxides  do  not  react  with  sodium  in  benzene,  do 
not  form  salts  with  alkali  hydroxides,  are  not  alkylated 
with  alkyl  iodide  and  sodium  ethoxide,  and  do  not 
give  colorations  with  ferric  chloride.  There  appears 
to  be  no  tendency  for  the  change  -CH2-SO-R 
•CHISR'OH  to  occur.  Dibenzyl  sulphone,  phenyl 
benzyl  sulphone,  m.  p.  146 — 146-5°,  and  dibenzene- 
sulphonylme thane,  m.  p.  118 — 119°,  react  slowly  with 
sodium  in  benzene,  but  do  not  give  colorations  with 
ferric  chloride.  The  last-named  sulphone  is  readily 
soluble  in  alkali  hydroxide  and  on  methylation 
furnishes  a  mono-,  m.  p.  100 — -101°,  and  a  di-methyl 
derivative,  m.  p.  181 — 182°.  The  other  sulphones 
could  not  be  methylated.  The  results  show  that  the 
methylene  hydrogen  atom  is  activated  more  by  the 
sulphone  than  by  the  sulphoxide  group.  It  is  pointed 
out  that  the  sodium  salt  of  dibenzenesulphonyl- 
methane  is  formed,  not  owing  to  enolisation,  but 
probably  by  combination  of  the  sulphone  with 
hydroxyl  ion  through  a  hydrogen  atom,  and  subsequent 
elimination  of  water.  An  electronic  representation  of 
the  reaction  is  given.  H.  Burton. 

Orientation  effects  in  the  diphenyl  series. 
VIII.  Nitration  of  4 : 4'-difluorodiphenyl. 
R.  J.  W.  Le  Fevre  and  E.  E.  Turner  (J.C.S.,  1930, 
1158—1162). — The  product  obtained  by  Schiemann 
and  Bolstad  (A.,  1928,  878)  by  mononitration  of 
i :  4'-difluorodiphenyl  is  proved  to  be  4  :  4'-difluoro- 
2-iiitrodiphenyl  as  follows  :  (1)  it  does  not  react  with 
boiling  piperidine ;  (2)  it  is  identical  with  the  product 
of  thermal  decomposition  of  the  bisdiazonium  fluo- 
borate,  m,  p.  129°  (decomp.)  after  darkening  at  1.25°, 
prepared  from  2-nitrobenzidine ;  (3)  further  treatment 
orith  nitric  acid  ( d  1-5)  gave  4  :  4' -dijluoro-2  :  3'-di- 
«i Miphenyl,  m.  p.  109 — 110°  (identical  with  the 
direct  dinitration  product  from  4  :  4'-difluorodiphenyl 
or  with  the  mononitration  product  from  synthetic 
L  4'-difluoro-2-nitrodiphenyl),  which  interacted  with 
piperidine  even  in  the  cold  with  formation  of  4-fluoro- 
-  '■  3'-dinitro-‘l:'-piperidi)iodipheni/l,  m.  p.  126-5 — 
R.  J.  W.  Le  Fevre. 

Supposed  existence  of  colourless  triphenyl- 
®ethyl salts.  A.  Hantzsch  and  A.  B urawoy  (Ber., 
*930,  63,  [jB],  11S1 — 1191). — Only  colourless,  ester- 
j&e  pseudo-salts  and  coloured  true  salts  exist  in  the 
warylmethane  series.  By  reaction  w-ith  the  solvent, 
Jhe  last-named  substances  can  form  equilibrium  mix- 
wes  of  the  two  isomerides  or  be  converted  by  basic 
media  such  as  pyridine  into  colourless,  stable  pyridin- 
ium  salts.  The  erroneous  assumption  of  the  existence 
0  colourless,  true  triarvlcarbonium  salts  is  due  to  the 
ton-recognition  by  Lifschitz  that  the  colourless  tri- 
arylmethyl  thiocyanates  are  relatively  stable  pseudo- 
(°f-  A.,  1928,  1001) ;  they  are  intermediate 
ween  the  cyanides  stable  towards  alcohol  and  the 
toudes  and  perchlorates  which  suffer  almost  complete 


alcoholysis,  and  are  therefore  only  partly'  alcoholysed 
in  concentrated  solution.  Tho  true  triarylcarbonium 
salts  can  add  solvent  at  the  cations,  of  which  the 
central  carbon  atom  is  co-ordinatively  tervalent.  The 
compounds  thus  become  normal  (tetrahedral)  in  con¬ 
figuration,  but  also  more  saturated  and  less  absorbent. 
This  is  true,  for  example,  for  the  yellow-,  solid  per¬ 
chlorate  monohydratc,  [1120  .  .  .  CPh3]C104.  On  the 
other  hand,  the  colourless  pseudo-halides  can  pass  by- 
similar  addition  into  true  salts  by  formation  of 
analogously-constituted  coloured  cations.  Such  salts, 
[R  .  .  .  CPh3](Cl,Br),  must  be  considered  present  in  the 
coloured  solutions  of  the  halides  in  phenol,  hydrogen 
cyanide,  and  hot  glacial  acetic  acid.  The  pseudo-salts 
can  also  be  converted  into  the  true,  deeply-coloured 
salts  by  addition  of  acids  to  the  halogen,  which  thereby 
becomes  more  negative  and  anionic.  This  must  be 
assumed  for  the  yellow-  trianisylmethyl  thiocyanate, 
which,  by  addition  of  thiocyanic  acid,  becomes 
transformed  into  the  intenselv-red  dithiocyanatc, 
[C(C6H4-OMe)3]'[SCN,HS-CN]',  analogous  to  the 
sulphate,  [CPh3]S04H,H2S04.  The  red,  additive 
compound,  Cl-CPh3,6HCl"  formed  by  simultaneous 
addition  of  hydrogen  chloride  to  triphenylmethyl  and 
chlorine,  is  a  true,  coloured  salt  of  the  suggested 
structure,  [(HC1)„  .  .  .  CPh3J[Cl  .  .  .  (HC1)„]\ 

The  complete  alcoholysis  of  triphenylmethyl 
chloride  and  bromide  in  methyl  and  ethyl  alcohol  is 
established  by  the  identity  of  their  absorption  spectra 
w-ith  those  of  the  triphenylmethyl  alkyl  ethers  and  by 
measurement  of  the  acid  concentration  by  the  kinetic 
method  of  decomposition  of  ethyl  diazoacetate. 
Initially  the  spectrum  of  triphenylmethyl  thio¬ 
cyanate  in  methyl  or  ethyl  alcohol  is  identical  w-ith 
that  of  its  ethereal  solution,  but  after  24  hrs.  has 
become  identical  with  that  of  its  ether.  The  liberated 
acid  is  also  determined  by  the  diazoacetic  ester  method. 
Triphenylmethyl  perchlorate  is  analogously  decom¬ 
posed  by  methyl  alcohol.  Trianisylmetfiyl  thiocyanate, 
m.  p.  135 — 136°  (decomp.),  and  the  hydrogen  thio¬ 
cyanate  are  incidentally  described.  Triphenylmethyl- 
pyridinium  perchlorate,  [CPh3-C5H5N]C104,  m.  p. 
216 — 217°  (decomp.),  is  prepared  by  evaporating  a 
solution  of  triphenylcarbonium  perchlorate  in  dry 
pyridine.  Triphenylmethylammonium  perchlorate  is 
obtained  from  triphenylmethyl  perchlorate  and 
ammonia  or  from  triphenylmethylamine  and  per¬ 
chloric  acid.  H.  Wren. 

Polymerisation.  I.  Two  dimerides  of  as-di- 
phenylethylene.  E.  Bergmann  and  H.  Weiss 
(Annalen,  1930,  480,  49 — 59). — The  unsaturated 
dimeride  of  a-s-diphenylethylene  (best  prepared  by  the 
action  of  aluminium  chloride  in  benzene  solution; 
Wieland  and  Dorrer,  this  vol.,  464)  is  identical  w-ith 
aayy-tetraphenyl-A*‘-butenc  obtained  by  Schlenk  and 
Bergmann  (A.,  1928,  1031).  It  is  reduced  by  sodium 
and  boiling  amyl  alcohol  or  by  red  phosphorus  and 
hydriodic  acid  ( d  1-7)  to  <xayy-telraphe?iyl-n-bvlanc, 
m.  p.  122°.  Moreover,  contrary  to  Staudinger’s  rule, 
it  is  readily  depolymerised  by  heating  w  ith  iodine  in 
acetic  acid.  Reduction  of  aayy-tetraphenylallyl  ethyl 
ether  (Schlenk  and  Bergmann,  loc.  cit.)  with  hydrogen 
and  a  palladium  catalyst  in  boiling  propyl  alcohol  gives 
aa yy-tetraphenylpropyl  ethyl  ether,  b.  p.  279 — 2S0°/21 
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mm.,  converted  by  long  shaking  with  sodium  and 
subsequent  treatment  with  methyl  iodide,  not  into 
aayy-tetraphcnylbutanc,  but  into  aayy-tetraphenyl- 
propene.  The  saturated  dimeride  of  as-diphenyl- 
ethylene,  which  is  also  prepared  with  equal  ease  by  the 
action  of  sulphuric  acid  on  the  intermediate,  unsatur- 
ated  dimeride,  is  not  a  cyclobutane  derivative,  as 
previously  supposed  (Lebedev  and  others.  A.,  1923,  i, 
770 ;  Wicland  and  Dorrer,  loc.  cit.),  but  is  1  :  3  :  3 -tri- 
phenyl-l-meQiylhydrindenc,  m.  p.  143°,  the  structure  of 
which  is  proved  by  the  following  synthesis.  3  :  3-Di- 
phenyl-a-hydrindone,  prepared  in  the  usual  manner 
from  ppp-triphcnylpropionic  acid  (Fosse,  A.,  1907,  i, 
764)  through  the  corresponding  acid  chlorido,  reacts 
with  magnesium  phenyl  bromide  to  give  1  -hydroxy  - 
1:3:  3-1.ripliPMylhydrmdfi.np.,  m.  p.  113 — 115°  (con¬ 
verted  by  heating  with  acetyl  chloride  into  1:3:  3-tri- 
phenylindene),  which  with  finely-divided  potassium 
and  methyl  iodide  affords  its  methyl  ether,  m.  p.  160 — 
162°.  This  is  converted  by  long  shaking  with 
powdered  sodium  into  the  1  -sorfio-derivativc  of 
1:3:  3-triphenylhydiindeiie  (giving  the  hydrocarbon 
by  decomposition  with  alcohol),  which  by  subsequent 
treatment  with  methyl  iodide  gives  1:3:  3-triphenyl- 
1  -methylhydrindene.  On  the  basis  of  these  results  it 
is  unlikely  that  the  dimeride  of  stilbene  has  the  cyclo¬ 
butane  structure  assigned  to  it  by  Wieland  and  Dorrer 
(loc.  cit.),  although  it  is  not  identical  with  the 
expected  1  :  2-diphcnyl-3-benzylhydrindene,  m.  p.  115°. 
Similarly,  the  “  photodimeride,”  m.  p.  163°,  obtained 
by  Ciamician  and  Silber  (A.,  1903,  i,  171)  is  not 
identical  either  with  1:2:  3-triphenyl-l-  or  1  :  1  :  3- 
triphenyl-2-methylhydrindene  (cf.  following  abstract). 

J.  W.  Baker. 

Action  of  lithium  on  the  unsaturated  dimeride 
of  as-diphenylethylene.  E.  Bergmann  and  H. 
Weiss  (Annalen,  1930,  480,  59 — 64). — aayy-Tetra- 
phcnyl-A“-butene  (cf.  preceding  abstract)  does  not 
reaot  with  sodium,  but  with  lithium  it  forms  a  mono¬ 
lithium  derivative,  which  on  hydrolysis  gives  a 
mixture  of  1:2: 3-triphenyl-l-methylhydrindenc, 
aaSS-tetraphenyl-A^-buteno,  and  a  small  quantity  of 
aaSS-tetraphenylbutadiene,  separated  by  fractional 
crystallisation  from  propyl  alcohol  at  low  temperature 
after  precipitation  of  the  crude  product  with  light 
petroleum,  whilst  titration  of  the  residue  from  the 
petroleum  mother-liquor  with  bromine  indicates  that 
this  consists  of  a  50%  mixture  of  os-diphcnvlethylene 
and  as-diphenylethane.  By  treatment  with  carbon 
dioxide  the  lithium  compound  affords  an  insoluble 
lithium  salt,  which  on  acidification  gives  1:2:  3 -tri- 
phenyl-l-methylkydrindene-l-(2  or  3 )-carboxylic  acid, 
m.  p.  276°  (methyl  ester,  m.  p.  149°),  and  a  soluble 
lithium  salt,  from  which  aaSS-tetraphenvl-AB-butene- 
oeS-dicarboxyiic  acid  (Schlenk  and  Bergmann,  A., 
1928,  1031)  is  obtained.  The  mechanism  of  the 
formation  of  these  compounds  is  discussed  in  relation 
to  similar  condensation  of  aayy-tetraphenylpropenc 
(Schlenk  and  Bergmann,  loc.  cit.)  and  to  an  (incom¬ 
plete)  investigation  with  the  dimeride  of  a-methyl- 
styrene.  J.  W.  Baker. 

Derivatives  of  triphenylethylene,  and  a-phenyl- 
fi,3-didiphenylylethylene.  E.  A.  Schilov  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  95 — 99). — Triphenyl- 


ethylenc,  m.  p.  68—70°,  obtained  from  benzophenone 
and  magnesium  benzyl  chloride,  when  treated  with 
cold  nitrogen  oxides  gave  colourless  crystals  of 
u$-dinUro-tta$-tripJienyletJiane,  m.  p.  about  110°. 
On  attempting  to  recr ystallise  the  latter  from  aqueous 
alcohol  or  acetic  acid,  hydrolysis  took  place  and 
nitro-aafi-triphenylethanol,  m.  p.  122 — 122-5°,  was 
obtained.  Solutions  of  both  of  the  dinitrotriphenyl- 
ethane  and  nitrotriphenylethanol  in  glacial  acetic  acid 
on  warming  gave  a  30%  yield  of  lemon-yellow  p-?w/ro- 
a.a.$-triphenylethylene,  m.  p.  175 — 176°,  together  with 
benzophenone  and  p-nitrobenzoic  acid.  Nitrotri- 
phenylethylene  is  not  acted  on  by  alkalis,  but 
dissolves  in  concentrated  sulphuric  acid  with  an 
intense  blue  or  green  coloration.  It  does  not  react 
with  halogens  and  darkens  in  sunlight.  On  reduction 
with  zinc  dust  and  glacial  acetic  acid,  a|3j 1-triphenyl 
ethanol,  m.  p.  136°,  was  obtained. 

cc-Phenyl-fifi-di-p-diphenyb/lethylcne,  m.  p.195 — 196°, 
was  synthesised  from  didiphenylyl  ketone,  m.  p.  236°, 
which  was  obtained  from  diphenyl  and  carbonyl 
chloride  in  the  presence  of  aluminium  chloride. 
Phenyldidiphenylylethylene  resembled  triphenylethyl¬ 
ene  in  properties.  M.  Zvegintzov. 

“  Superfluous  ”  isomerides.  I.  Dehydration 
of  ppy-triphenylpropyl  alcohol.  E.  Bergmans 
and  H.  Weiss  (Ber.,  1930,  63,  [B],  1173— 1175).— The 
preparation  of  aPy-triphenyl-A"-propene,  m.  p.  63°, 
and  a  hydrocarbon,  m.  p.  89°,  from  ppy-triphenyl- 
propyl  alcohol  has  been  described  by  Ramart  and 
Amagat  (A.,  1927,  241)  and  the  identity  of  the  second 
hydrocarbon  with  that  obtained  by  Pa  tern  6  and 
Chieffi  (A.,  1909,  i,  393)  by  loss  of  water  from  the 
carbinol  derived  from  benzophenone  and  ethyl¬ 
benzene  has  been  assumed.  Its  synthesis  from 
methyldeoxybenzoin  and  magnesium  phenyl  bromide 
proves  that  the  carbinol  is  aap-triphenylpropyl 
alcohol  and  the  hydrocarbon  derived  therefrom  is 
a«p-triphenyl-Aa-propene.  It  is  not  identical  with 
Ramart  and  Amagat’s  compound,  m.  p.  89°,  which  is 
shown  to  be  1  :  2-diphenylhydrindene.  H.  Wren. 

ms-Alkylanthracenes  and  “  transanellartauto- 
merism.’'  X.  E.  de  B.  Barnett  and  J.  L 
Wiltshire  (Ber.,  1930,  63,  [£],  1114—1123;  cf.  this 
vol.,  202). — The  authors’  hypothesis  that  a  co¬ 
ordinated  linking  can  exist  between  an  a-chloro-atoin 
and  a  meso-hydrogen  atom  in  the  peri-position  is 
experimentally  examined.  10-Hydroxyanthronc  is 
readily  enolised ;  in  accordance  with  expectation,  it 
is  found  that  this  property  is  not  greatly  affected  b) 
the  presence  of  a  chlorine  atom  in  position  1  or  8  or 
1  and  8,  whereas  the  hydrogen  atom  in  position  10  J5 
immobilised  by  a  chlorine  atom  at  4  or  5  or  4  and  a 
The  increased  effect  caused  by  the  presence  of  two 
chlorine  atoms  suggests  that  botli  are  involved  in  the 
co-ordinated  linking.  10-Phonylanthrone  readih 
yields  an  acetate  and  the  dihydroanthranols  obtainc 
from  it  with  magnesiun  alkyl  halides  suffer  tt3.es- 
anellar  loss  of  water.  1  : 8-DichIoro-10-phenl  ^ 
anthrone  behaves  similarly,  differing  thus  from 
isomeric  4:5-  dichloro  - 10  -  phenylanthrone.  . 
1-chloro-compound  resembles  the  1  : 8-dichloro-s  ^ 
stance,  whereas  the  influence  of  the  halogen  atom  , 
the  4-chloro-derivative  is  modified  by  the  unsaturaten 
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nature  of  the  phenyl  group.  The  possibility  of  co¬ 
ordinated  linking  with  a  halogen  atom  not  attached 
to  the  anthracene  nucleus  is  examined.  The  following 
compounds  are  described  :  1  :  S-dichloro-10-bronio- 

anthrone,  not  molten  below  305°;  4 : 5-dichloro-lQ- 
bromoanthrone,  m.  p.  174°  after  softening;  1  :  8-di- 
chloro-10-hydroxy  anthrone,  m.  p.  227°  (decomp.); 
\-chloro-10-phe7iylanthrone,  m.  p.  169°,  from  1-chloro- 
10-bromoanthrone,  benzene,  and  aluminium  chloride ; 
l-chloro-10-j)he,nyl-Q-benzyl-y  :  1 0  -  dihydroanthran -9 -of, 
m.  p.  167°;  l-chloro-10-phenyl-9-benzy1a7ithracc7ie, 
m.  p.  142°;  4-chloro-lO-phenylanthronc,  m.  p.  192°; 
i-chloro-10-phenyl-9-benzylanthracene,  m.  p.  151°; 
1 :  8-dichloro-\Q-phc7iylanthrone,  decomp.  235° ;  1  :  8- 
dkhloro-9-acetox)j-10-pJicnylanthraceiic,  m.  p.  165°; 
4  :  5-dichloro-lO-phe.nylanihrone,  m.  p.  237°;  1  :  8-di- 
dihro-\9-pihe7irjl-9-bc7izyl-9  :  1 0 - dihydroavthran -9-ol, 
m.  p.  184°;  1  :  8-dichloro-\Q-phe7iijl-9-be7izylanthrace7ie, 
m.  p.  189°  ;  4  :  5-dichloro-10-pJietiyl-9-be7izyl-9  :  10 -di- 
hydrocmthra7i-9-ol,  m.  p.  208°  (decomp.) ;  4  :  5-di- 
(Moro-\Q-plicnyl-9-be7izylide7ie-9 : \9-dihydroa7ithracene, 
m.  p.  205° ;  10  :  10-di-o-chlorobc7iz7jla7ithro7ie,  m.  p. 
194°  after  softening,  from  anthrone,  o-chlorobenzyl 
chloride,  and  potassium  hydroxide ;  1  :  8 -dichloro- 
10 : 10-di-o-chlorobe7izyUt7ithro7ie,  m.  p.  233° ;  4  :  5-di- 
chloro-10-o-chlorobe7iz7jla7ithrone,  m.  p.  155°  after 
softening;  1  :  5  -  dichloro  - 10  -  o  -  chlorobenzylanlhronc, 
m,  p.  182°;  1  :  5-dicMoro-9-o-anisyl-9  : 10-dihydro- 

anthran-9-ol,  m.  p.  187°;  1  : 5-dichloro-9-o-ani$yl- 

anthracerie,  m.  p.  149°.  H.  Wren. 

Transanellar  isomerism.  E.  Bergmann  (Ber., 
1930,  63,  [B],  1037 — 1044). — The  isolation  of  two 
transanellar-isomeric  hydrocarbons  is  described  (cf. 
Barnett  and  co-workers,  this  vol.,  465,  and  previous 
abstracts;  the  term  “  anollar  ”  is  introduced  in  place 
of  “  annular  ”).  Bcnzhydrylideneanthrone  (hydr¬ 
ozone,  m.  p.  178°)  is  converted  by  magnesium  phenyl 
bromide  into  10-hydroxy-10-phe7iyl-9-be7izhydrylide)ie- 
9 : 10-dihydroanthracene,  m.  p.  221°,  oxidised  to 
hydroxyphenylanthronc.  9-Bcnzylidone-  and  9- 
methyleno-anthrone  react  vigorously  with  magnesium 
phenyl  bromide,  but  yield  anthraquinone  as  sole 
crystalline  product.  Keduction  of  the  carbinol  with 
sodium  formate  and  anhydrous  formic  acid  givos  a 
mixture  of  10 -phenyl-9-berizhydrylidene-9  :  10 -dihydro- 
anthracene,  m.  p.  218°,  and  i9-phenyl-9-bc7izkydryl- 
anlhrace7ie,  m.  p.  154°  (decomp.).  The  constitution  of 
the  hydrocarbons  rests  on  the  following  evidence. 
The  last-named  compound  is  fluorescent  and  yields  a 
dark  orange-red  mass  when  melted  with  trinitrotoluene, 
showing  thus  the  behaviour  typical  of  anthraconc 
derivatives;  these  properties  are  not  shown  by  the 
second  compound,  which,  in  contrast  to  the  first,  is 
jhermochronric.  The  second  compound  readily  adds 
I  0  atoms  of  sodium,  whereas  tho  first  substance 
slowly  yields  a  monosodium  derivative  (decomposed 
"ith  formation  of  the  second  hydrocarbon).  Oxid¬ 
ation  with  chromic  acid  in  glacial  acetic  acid  affords 
less  incisive  evidence,  since  the  reaction  is  accom¬ 
panied  by  partial  isomerisation;  with  each  hydro¬ 
carbon  hydroxyphenylanthrone  and  anthraquinone 
Produced,  but  the  relative  quantities  of  the 
Products  are  in  accordance  with  expectation. 
tO  :  10-Diphenyl-9-benzhydrylidene-9  :  10-dihydro- 


anthracene  readily  yields  a  disodium  compound, 
hydrolysed  to  10  :  lQ-diphcriyl-9-be7izhydryl-9  :  IQ-di- 
li7ydroanthracc7ie,  m.  p.  276°.  The  synthesis  of  the 
compound  by  the  successive  action  of  sodium  and 
benzhydryl  bromide  on  9-methoxy-10  :  10-diphenyl  - 
9  :  10-dihydroanthracene  is  recorded.  H.  Wren. 

Polycyclic  aromatic  hydrocarbons.  I.  1-  and 
2-Phenylanthracenes  and  derivatives  of  1:2- 
benzanthracene.  J.  W.  Cook  (J.C.S.,  1930,  10S7 — 
1095). — Interaction  of  the  Grignard  reagent  from 
o-iododiplienyl,  b.  p.  140°/3 — 4  mm.,  with  o-toluoyl 
chloride  led  to  2 -o-toluoyldiph  en  yl ,  m.  p.  66 — 67°,  b.  p. 
190 — 192°/3 — 4  mm.,  converted  by  boiling  into 
\-phoiylanthraccnc,  m.  p.  110 — -112°  (which  differed 
from  2-phenylanthracene,  m.  p.  207 — 201 -5°,  obtained 
by  reduction  of  2-phenyl-9-anthrone  by  zinc  dust 
activated  by  copper  and  aquoous  sodium  hydroxide). 
Magnesium  o-tolyl  bromide  with  o-toluoyl  chloride 
yielded  di-o-tolyl  kelo/ie,  m.  p.  64 — 67°,  which  by 
pyrolysis  gave  mainly  anthracene. 

Tho  interaction  of  aluminium  chloride  with  p- 
phcnylbcnzoyl  chloride  and  2-methylnaphthalene  in 
carbon  disulphide  solution  afforded  l-ip-p)ie7iylbe7izoyl- 
2 -metli ylnaphtkalenc,  m.  p.  109 — 110°,  from  which 
0-phe7iyl-l  :  2-benzantJiracene,  m.  p.  240 — 241°,  was 
obtained  by  short  boiling.  Reduction  of  3-methyl- 
1  : 2-bcnzanthraquinonc  by  zinc  dust  and  concen¬ 
trated  aqueous  ammonia  gave  3- methyl-1  :  2-benz- 
a,7ithrace7ie,  m.  p.  153 — 154°. 

Treatment  of  phenyl-a-naphthylmethane-2'-earb- 
oxylic  acid  with  anhydrous  zinc'  chloride  at  180° 
afforded  1  :  2-benz-10-anthronc,  converted  by  benzoic 
or  acetic  anhydride  and  pyridine  at  100°  into  1  :  2- 
benzanthranyl  10-bcnzoato,  m.  p.  171 — 172°,  or  tho 
corresponding  acetate,  m.  p.  156°,  which  with  magnes¬ 
ium  benzyl  chloride  gave  10-hydroxy-lQ-benzyl-9  :  10- 
dihydro- 1  :  2-benzanthracene,  m.  p.  153 — 153-5°.  A 
solution  of  the  last  compound  in  boiling  ethyl  alcohol 
with  a  little  aqueous  hydrogen  chloride  yielded 
\9-benzijl-\  :  2-benzanthrace7ie,  m.  p.  195- — 196°,  also 
obtained  by  heating  together  1  : 2-benzanthracene, 
benzyl  chloride,  zinc  dust,  and  carbon  disulphide  for 
16  hrs. 

Addition  of  aluminium  powder  to  a  solution  of  1  :  2- 
benzanthraquinono  in  concentrated  sulphuric  acid, 
followed  by  treatment  of  the  product  with  benzoic 
anhydride  and  pyridine,  led  to  1  : 2-benzanthranyl 
9-benzoate,  m.  p.  201 — 202°.  A  boiling  suspension 
of  1  :  2-benzanthraquinono  in  10%  potassium  hydr- 
oxido  solution  when  treated  successively  with  an  excess 
of  aqueous  sodium  hyposulphite  and  benzyl  chloride 
gave  10-be7izyloxy-l  :  2-bc7izanthracc7ic,  m.  p.  178 — 
179°. 

Dehydration  of  phenyl-3-acenaphthylmethane-2'- 
carboxylic  acid  by  zinc  chlorido  gave  ace7iaphtJianthr- 
anijl  acetate,  m.  p.  229 — 230°,  after  treatment  of 
the  crude  product  with  acetic  anhydride  and  pyridine. 
This  crude  acenapli  than  throne  was  reduced  by  boiling 
with  2Ar-sodium  hydroxido  and  zinc  dust  to  acenaphlh- 
anthrace7ie,  m.  p.  192°,  whilst  with  magnesium  benzyl 
chloride  it  yielded  1  t)-be7i7.ylacenaphlha.n(h racert e,  in.  p. 
199—200°.  R.  J.  W.  Le  Fevke. 

[Use  of]  nascent  iodine  in  the  detection  of  some 
primary  aromatic  amines.  W.  Ruziczka  (Z. 
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anal.  Chem.,  1930,  80,  185 — 190). — The  addition  of 

1  c.c.  each  of  10%  potassium  iodide  solution  and  3% 
potassium  iodate  solution  to  a  hydrochloric  acid 
solution  of  certain  aromatic  amines  (the  liberated 
iodine  being  removed  by  sodium  thiosulphate  either 
in  the  cold  or  after  boiling  the  liquid  for  a  short  time) 
gives  rise  to  coloured  solutions  or  precipitates  in 
the  case  of  a-  and  p-naphthylamincs,  o-,  m-,  and  p 
phenylenediamines,  benzidine,  .and  tolidine ;  with 
aniline,  o-,  m-,  and  p-toluidines,  and  m-4-xylidine  no 
characteristic  reaction  is  produced. 

H.  F.  Harwood. 

Preparation  of  see.-alkylarylamines  and  their 
purification.  W.  J.  Hickinbottom  (J.C.S.,  1930, 
992 — 994). — Tho  appropriate  alkyl  bromide  is  heated 
with  2|— 4  mols.  of  primary  aromatic  amine,  tertiary 
amine  formation  being  thus  largely  suppressed.  A 
50%  solution  of  zinc  chloride  is  then  added  to  the 
product,  and  the  sec. -amine  separated  from  the 
precipitated  zincichloride  of  the  primary  amine  by 
extraction  with  light  petroleum  (cf.  Morgan,  A.,  1917, 
i,  197).  It  is  purified  by  crystallisation  of  the  hydro¬ 
bromide  from  alcohol  (iso butyl)  or  benzene  (n-butyl), 
or  by  distillation  of  the  acetyl  compound  («-  and 
iso-propyl).  The  yiolds  are  generally  more  than  75% 
of  the  theoretical,  except  in  the  case  of  isobutyl- 
aniline  (30 — 40%).  p-Toluenesulphonisobulylanilide 
has  m.  p.  122—123°.  H.  A.  Piggott. 

Nitration  of  substituted  phenylbenzylamine 
derivatives.  J.  Reilly,  T.  V.  Creedon,  and  P.  J. 
Drumm  (Sci.  Proc.  Roy.  Dublin  Soc.,  1930, 19,  377 — 
379;  cf.  A.,  1928,  514;  1929,  691).— Benzyl-m-4- 
xylidine,  obtained  by  condensing  the  correspond¬ 
ing  xylidine  with  benzyl  chloride,  nitrated  below  0° 
with  a  mixture  of  sulphuric  and  nitric  acid  (d  1-51, 

2  mols.),  yiolds  m-nitrobcnzyl-G-nitro-m-i-xylidine, 
m.  p.  152 — 153°,  also  obtained  from  6-nitro-m-4- 
xylidine  and  m-nitrobenzyl  chloride.  Using  smaller 
quantities  of  nitric  acid  no  mononitrated  derivative 
could  bo  isolated. 

o-Nitro -,  m.  p.  83°,  m -nitro-,  m.  p.  70°,  and  p-nitro- 
benzyl-mA-xylidine,  m.  p.  93°,  are  obtained  by  heating 
the  corresponding  nitrobenzyl  chloride  and  m- 4- 
xylidine  in  alcoholic  solution.  With  an  excess  of 
m-nitrobenzyl  chloride,  under  the  same  conditions, 
di-m.-nitrobenzyl-ra.A- xylidine,  in.  p.  116°,  is  obtained. 
Benzyl  -  6  -  ?ti  h'o- m  -4  -  xyl  id  ine  has  m.  p.  135°. 

T.  H.  Morton. 

Manufacture  of  A-substituted  arylamine- 
sulphonyl  chlorides.  I.  G.  Farbenind.  A.-G. — 
See  B.,  1930,  501. 

Diphenyl  series.  IX.  Further  experiments 
with  sulphonamides.  F.  Bell  (J.C.S.,  1930, 1071 — 
1077). — Unless  otherwise  stated,  the  sulphonamides 
and  disulphonamides  described  below  were  prepared 
by  interaction  of  the  appropriate  amine  or  sulphon- 
amide  and  sulphonyl  chloride  in  pyridine  solution. 
i-m-Nitrobenzenesulphonamidodiphenyl,  m.  p.  149°, 
on  nitration  in  acetic  acid  yields  ‘3-nitro-4:-m-nitro- 
benzenesulpkonamidodiphmyl,  m.  p.  170°,  and  on 
further  nitration  3:5: 4'-trinitroA-m-nitrobenzene- 
sulph  onamidodiph  eni/l,  m.  p.  199°,  hydrolysed  in 
sulphuric  acid  solution  to  3  :  5  :  4d -trinitroA-aminodi- 
phenyl,  m.p.  282°.  3-NitroA-di-m-nitrobenzenesulphon- 


amidodiphenyl  has  m.  p.  187°,  and  2-m -nitrobenzene- 
sulphonamidodiphenyl,  m.  p.  128° ;  the  latter  on  nitra¬ 
tion  gives  the  5-m<ro-derivative,  m.  p.  150°,  with  dilute 
aqueous  nitric  acid,  and  3  :  b-dinitro-2-m-nitrobmzem- 
sulphonamidodiphenyl,  m.  p.  148°,  with  nitric  acid  in 
acetic  acid :  on  hydrolysis  the  last-named  gave 
3  :  5-dinitro-2-aminodiphenyl.  Further  nitration  of 
the  dinitro-compouncl  gave  the  3:5: 4 '-trinilro- 
derivativc,  in.  p.  170 — 175°,  again  identified  by 
hydrolysis  to  the  trinitroaminodiphenyl.  5-Nitro- 
2-di-m-nitrobenzenesulphonamidodijdienyl,  m.  p.  222°, 
is  converted  by  nitration  into  the  5  : 4'(  tj-dinilro- 
compound,  m.  p.  240°,  resistant  to  hydrolytic  agents. 

4-Methoxydiphenyl  on  bromination  gives  a  mixture 
of  about  60%  of  3 -bromo-,  in.  p.  79°,  and  30%  of 
4:' -bromoA-methoxydiphenyl,  m.  p.  144°  (identified  by 
comparison  with  the  methylated  bromo-4-hydroxydi- 
phenyls) ;  both  on  further  bromination  give  3  : 4'- 
dibromoA-methoxydiphenyl,  m.  p.  134°.  3  :  o-Di- 
bromo-,  m.  p.  87°,  and  3:5:  4' -tribromoA-methoxi/- 
diphmyl,  m.  p.  115°,  are  prepared  by  methylation  of 
the  corresponding  phenols.  4-p-Toluenesulphon- 
amidodiphenyl  and  its  4'-bromo-derivative  both 
yield  3:5:  4'-tribromo-4-aminodiphenyl  and  3  : 4'- 
dibromoA-p-toluenesulpihonamidodiphenyl,  in.  p.  130°, 
on  bromination  in  chloroform.  3  :  4' -DibromoA-di- 
p-toluencsulphonamidodiphenyl  has  m.  p.  238°  and 
the  corresponding  3  :  5-di6romo-derivative  m.  p.  291°. 
2-p-Toluenesulphonamidodiphenyl  gives  on  brotnin- 
ation  5-bromo-2-p-toluenesulphonamidodiphenyl,  m.  p. 
115°,  also  prepared  from  5-bromo-2-aminodipbenyl; 
attempts  at  dibromination  led  to  gummy  masses  con¬ 
taining  3  :  5-dibromo-2-aminodiphenyl. 

2-Aminodiphenyl  with  methyl  sulphate  and  alkali 
gives  a  mixture  from  which  2-nitrosomethylaminodi- 
phenyl,  m.  p.  70°,  is  obtained  by  treatment  with 
nitrous  acid.  p-Toluenesulphon-m-nitroanilide  is  con¬ 
verted  by  acetic  anhydride  and  a  few  drops  of  con¬ 
centrated  sulphuric  acid  into  p -toluenesulphon-vi- 
nilroacetcmilide,  m.  p.  165° ;  m-nitrobenzenesulphon- 
p-nitroacetanilide,  m.  p.  214°,  is  similarly  prepared. 
m-Nitrobenzenesulphon-m-nitroanilide,  m.  p.  151°,  is 
vigorously  attacked  by  fuming  nitric  acid  and  gives  a 
mixture  of  polynitro-compounds.  Di-m-nitrobenz- 
enesulphon-m-nitroanilide,  m.  p.  235°,  is  not  attacked 
by  fuming  nitric  acid.  iw-Nilrobenzenesulphonp- 
toluenesulphon-m-nitroanilide,  m.  p.  207°;  dt-p- 
loluencsidphon-m-nitroanilide,  m.  p.  180°;  m -nitro- 
benzenesulphon-p-nitro-o-toluidide,  m.  p.  189°,  and  the 
di-m-nitrobenzenesulphonyl  derivative,  m.  p.  201  ; 
di-m-nitrobenzenesulphon-a-nitro-p-toluidide,  ni.  p- 
215° ;  di- m -nitrobenzenesuljihon  -  o  -  nitro  -  o  -  toluidm, 
m.  p.  193°;  and  di-p-toluenesuiphonanilide,  m.  p- 
183°,  arc  also  described.  II.  A.  Piceorr. 

Effect  of  substituents  on  the  shade  of  deriv¬ 
atives  of  stilbenesulphonic  acids.  A.  Wahl  and 
JojiiCA  (Compt.  rend.,  1930,  190,  1198—1200). 
Replacement  of  the  amino-group  in  4-nitro-4  -amm0" 
stilbcne-2  :  2'-disulphonic  acid  by  hydroxyl  or  halogen 
changes  the  shade  on  wool  from  orange  to  yellowe 
tints;  the  bromo-  and  iodo-derivatives  are  >'lor 
orange  than  the  chloro-compound.  The  4'-acylannno 
derivatives  dye  wool  with  a  greenish-yellow  sna 
which  is  fast  to  light;  the  shade  of  the  acetyl 
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benzoyl  derivative  is  comparable  with  that  of  tartraz- 
ine.  Coupling  of  4-substituted  4'-aminostilbene-2  : 2'- 
disulphonic  acids  with  (3-naphthol  and  R-salt  gives 
azo-compounds  which  dye  wool  (in  an  acid  bath)  red 
and  violet-red,  respectively.  The  shades  of  the  two 
series  are  only  slightly  affected  by  the  nature  of  the 
4-substituent. 

Oxidation  of  the  leuco-compounds  from  dimethyl- 
aniline  and  4-substituted  benzaldehyde-2-sulphonic 
acids  (prepared  by  oxidation  of  the  corresponding 
stilbene  derivatives  with  potassium  permanganate) 
with  lead  peroxide  gives  triphenylmethane  dyes  with 
the  following  shades  :  4-nitro-,  dull  bluish-green ; 
4-chloro-  (bromo-,  cyano-),  purer  bluish  -green ;  4- 
formamido-  (acetamido-),  blue.  H.  Burton. 


Molecular  organic  compounds.  II.  Mole¬ 
cular  organic  compounds  of  2  :  4-dinitroaniline, 
1-chloro-  and  l-bromo-2: 4-dinitrobenzene.  C.  A. 
Bcf.hler,  A.  Hisey,  and  J.  H.  Wood  (J.  Amer.  Chem. 
Soe.,  1930,  52,  1939—1944;  cf.  A.,  1927,  141).— The 
following  molecular  compounds  have  been  prepared 
from  l-chloro-2  :  4-dinitrobenzene  :  a-naphthylamine, 
blood-red,  m.  p.  72°  (all  m.  p.  are  eorr. ;  lit.  69 — 
71-50) ;  (3-naphthylamine,  garnet-red,  m.  p.  65-3° ; 
benzidine,  black,  m.  p.  68'8°,  obtained  only  in  small 
amount;  pyridine,  colourless,  m.  p.  about  189-6° 
(decomp.)  (lit.  170 — 210°),  which  is  violet  when  first 
prepared;  naphthalene,  colourless,  m.  p.  76-8°  (lit. 
78°) ;  fluorene,  pale  yellow,  m.  p.  about  39°;  diphenyl, 
colourless,  m.  p.  about  31°;  a -naphthol,  deep  yellow, 
m.  p.  104-9°,  and  (3- naphthol ,  deep  yellow,  m.  p.  91-2°. 
The  following  are  obtained  from  l-bromo-2  :  4-dinitro¬ 
benzene  :  a-naphthylamine,  blood-red,  m.  p.  64-5°; 
?■ mphthylamine ,  blood-red,  m.  p.  61-7°;  pyridine, 
yellow,  m.  p.  about  214°  (decomp.)  (lit.  225°) ;  naphth- 
afene,  pale  yellow,  m.  p.  72° ;  a -naphthol,  deep  yellow, 
m.  p.  97-9°,  and  (3- naphthol ,  orange-yellow,  m.  p.  83°. 
All  the  above  contain  equimolecular  proportions  of  the 
components.  No  compounds  were  obtained  from 
2 : 4-dinitroaniline.  As  a  general  rule,  amines  do  not 
readily  form  molecular  compounds  with  the  1-halo- 
geno-2  : 4-dinitrobenzenes ;  elimination  of  hydrogen 
chloride  usually  occurs.  When  the  above  a-  and 
?-naphthylamine  compounds  are  boiled  with  alcohol, 
elimination  of  hydrogen  chloride  occurs.  From  these 
and  the  results  previously  described  ( loc .  cit.),  it  is 
found  that  the  ease  of  molecular  compound  formation 
of  a  series  of  1 -substituted  2  :  4-dinitrobenzenes  is 
Cl>Br>OH>H>Me>NHz ;  this  is  also  the  order  of 
me  electronegative  character  of  the  group. 

An  electronic  formula  is  suggested  for  the  molecular 
compounds  from  the  above  dinitro-derivatives  and 
a®'nes.  H.  Burton. 


Arylnitrosoferropentacyanides  :  formation 

from  arylhydroxylamines  and  nitroprusside. 
h.  Cambi  and  T.  Ricci  (Atti  R.  Accad.  Lincei,  1930, 
i'U  11,  443 — 447). — The  interaction  of  sodium  nitro¬ 
prusside  and  phenylhydroxylamine  in  aqueous  methyl 
alcohol  solution  in  presence  of  sodium  methoxide 
yields  sodium  aquoferropentacyanide  (cf.  Baudisch, 
•S  1921,  ii,  290;  Cambi,  A.,  1926,  277).  The  first 
o®r  °f  the  reaction  is  probably  [(CN)5FeNO]"+ 
yj®h+2°H'  — ^  [(CN)5Fe"N'0]""+Ph-NO-h 
'“2O.  The  hyponitrosoferrocyanide  then  gives  alkali 


hyponitrite,  which  decomposes  readily  to  form 
nitrous  oxide,  giving  the  aquoferrocyanide, 
[(CN)6FeNO]""-f  H20  — ^  [(CN)5FeH20]"''+ (NO'). 
The  action  of  the  nitrosobenzene  then  yields  the 
arylnitroso-complex,  [(CN)5FcNO]""+Ph-NO  — >• 
[(GN)6Fe(NO)Ph]".'+(NO').  This  iast  stage  is  analog¬ 
ous  to  the  formation  of  the  same  arylnitrosoferro- 
cyanide  by  the  action  of  nitrosobenzene  on  ferro- 
cyanide.  Similar  reactions  take  place  with  o-hydr- 
oxylaminobenzoic  acid,  which,  in  aqueous-alcoholic 
solution,  reacts  with  nitroprusside  to  give  a,  coloured 
complex  analogous  to  that  obtained  from  o-nitroso- 
benzoic  acid  and  aquoferropentacyanide.  The  re¬ 
action  between  nitrosobenzene  and  phenylhydroxyl¬ 
amine  is  thus  a  general  one.  These  results  furnish  a 
further  proof  of  the  marked  reactivity  and  affinity 
existing  between  the  iron  of  the  group  Fen(CN)6  and 
the  nitrogen  of  arylnitroso-derivatives. 

T.  H.  Pope. 

Oxidation  of  p-aminophenyltrimethylammon- 
ium  methosulphate  and  some  quaternary 
ammonium  derivatives.  A.  Zaki  (J.C.S.,  1930, 
1078 — 1084). — Attempts  to  synthesise  p-nitrophenyl- 
trimethylammonium  salts  by  the  methylation  of 
p-nitrodimethylaniline  or  the  oxidation  with  Caro’s 
salt  of  p-aminophenyltrimethylammonium  chloride 
failed.  An  oily  substance,  probably  the  ^-metho- 
sulphate,  was  obtained  by  the  action  of  methyl 
sulphate  on  nitrosodimethylanilinc.  p -Acetamido- 
phenyllrimelh ylammon ium  methosulphate,  m.  p.  165°, 
is  hydrolysed  with  concentrated  hydrochloric  acid  and 
the  product  diazotised  and  coupled  with  a-naphthol. 
The  product  is  isolated  as  p -a-naphtholazophenyltri- 
methylammonium  perchlorate,  m.  p.  247°  (decomp.) ; 
the  azo-compounds  from  (3 -naphthol  perchlorate),  m.  p. 
267°  (decomp.),  and  a-naphthylamine  {chloride),  m.  p. 
196°  (decomp.),  were  also  prepared.  p-Aminophenyl- 
trimethylammonium  chloride  condenses  with  p-di- 
methylaminobenzaldehj-de ;  p-dimethylaminobenzyl- 
idene  -  p  -  aminophenyltrimethylammonium  perchlorate 
has  m.  p.  253°  (decomp.)  :  p-dimethylaminobenzcne- 
azophenyltrimethylammonium  perchlorate  (decomp, 
above  280°)  is  similarly  prepared  using  nitroso- 
dimethylaniline.  Oxidation  of  p-aminophenyltri- 
methylammonium  chloride  with  Caro’s  salt  gives  a 
solution  from  which  azoxyboizene-pp' -bistrimetliyl- 
ammonium  perchlorate,  m.  p.  268°  (explosive)  (also 
isolated  from  the  product  of  interaction  of  pp'-tetra- 
methyldiaminoazoxybenzene  and  methyl  sulphate), 
picrate,  m.  p.  244°  (decomp.),  and  ferricyanide  (amor¬ 
phous,  not  analysed)  were  isolated.  The  chloride 
(impure)  had  m.  p.  252°  (decomp.)  and  the  iodide 
m.  p.  198°  (decomp.),  The  perchlorate  was  analysed 
by  the  novel  method  (for  the  azoxy -group)  of  titration 
with  standard  titanous  chloride  until  the  yellow-  colour 
(apparently  of  the  azoxy-compound)  was  destroyed. 
The  nitrate,  m.  p.  220 — 222°  (decomp.),  of  the  azoxy- 
compound  when  dissolved  in  a  mixture  of  sulphuric 
and  fuming  nitric  acids  gives  a  din  2  f  ro-  compoun  d 
[perchlorate,  m.  p.  265°  (decomp.) ;  chloride],  which  on 
reduction  gives  an  o-diamine.  Condensation  products 
were  obtained  from  diketohydrindene  and  nitroso- 
dimethylaniline,  m.  p.  210°  (decomp.),  p-dimethyl- 
aminobenzaldehyde  (known),  and  p-aldehydotri- 
methylammonium  methosulphate  (I),  m.  p.  243° 
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(decomp.).  The  ■methosulphate  (1),  m.  p.  13S — 139° 
{perchlorate,  m.  p.  140 — 141°),  is  prepared  from 
p-dimethylaminobonzaldchyde  and  methyl  sulphate. 
The  azoxy-quaternary  salts  (above)  do  not  react  with 
diketohydrindene.  Benzylidcneaniline  -  pp'  -  bistri  - 
viethylammonium  perchlorate ,  charring  at  about  260°, 
is  formed  by  interaction  of  the  p-amino-  and  p-aldo- 
hydo-phenyltrimethylammonium  salts.  m-Nilro- 
p'henyltrimethylammonium  methosulphate,  m.  p.  220°, 
picrate,  m.  p.  160°  (deeomp.),  perchlorate,  m.  p.  230 — 
232°  (decomp.),  and  iodide,  m.  p.  202°,  and  phenyltri- 
methylamnionium  methosulphate  and  perchlorate  aro 
also  described.  H.  A.  Piggott. 

Azo-dyes  of  the  fluorene  series.  M.  Courtot 
(Rev.  gdn.  Mat.  Col.,  1930,  34,  170— 174).— Azo-dyes 
which  appear  to  be  new  have  been  prepared  by  coupl¬ 
ing  diazotised  2-aminotluorene  with  p-naphtliol, 
p-naphthol-3-carboxyanilide,  P-naphthol-6-sulphonic 
acid,  p-naphthol-7-sulphonic  acid,  p-naphthol-3  :  6- 
disulphonic  acid,  1  :  8-dihydroxynaphthalene-3  :  6- 
disulphonic  acid,  and  8-amino-a-naphthol-3 :  G-di- 
sulphonic  acid,  and  by  coupling  diazotised  2-amino- 
fiuorenone,  2-aminofluorenol,  2-amino-7-chloro- 
fluorene,  -fluorenonc,  and  -fluorenol,  2-amino-7- 
bromo-fluorene,  -fluorenone,  and  -fluorenol,  2-amino-7- 
sulphofluorene,  and  4-aminofluorenone  with  p-naphthol- 
3  :  6-disulphonic  acid,  8-amino-a-naphtliol-3  :  6-  and 
3  :  5-disulphonic  acid.  In  some  cases  the  dyes  were 
produced  by  coupling  on  the  fibre,  but  that  from 
diazotised  2-aminofluorene  and  p-naphtliol,  presum¬ 
ably  l-(2-fluorenylazo)-2-naphthol,  was  obtained  in 
reddish-brown  crystals,  m.  p.  200 — 205°.  Disazo-dyes 
were  similarly  prepared  from  tetrazotised  2  : 7-di- 
aminofluorene  (G.P.  39756/1886),  2 : 7-diamino- 

fluorenone,  2  :  7-diaminofluorenol,  2  :  5-diamino- 
fluorenone,  and  2  :  5-diaminofluorenol  and  p-naphthol- 
3  :  6-disulphonic,  8-amino-a-naphthol-3  :  6-  and  -3  :  5- 
disulphonic  acids.  The  products  generally  have 
affinity  for  cotton  as  well  as  for  animal  fibres.  Taking 
the  fluorene  colours  as  a  standard,  the  keto-group  in 
the  fluorenones  has  a  hypsochromic,  and  the  hydroxyl 
group  in  the  fluorenols  a  bathochromic,  influence. 

H.  A.  Piggott. 

Substantive  dyes  derived  from  2  : 7-diamino- 
fluorene.  A.  Novelli  (Anal.  Fis.  Quim.,  1930,  28, 
362 — 370). — Dyes  have  been  prepared  by  coupling 
tetrazotised  2  :  7-diaminofiuorene  with  2  mols.  of  the 
following  naphthalene  derivatives  :  p-naphthylamine- 
3  :  6-disulphonic  acid  ( sodium  salt,  deep  violet,  m.  p 
above  300°) ;  p-naphthol-3  :  6-disulphonic  acid  (hexa- 
sodium  salt,  deep  red) ;  a-naphthol-3  :  6-  and  -3  :  8-di- 
sulphonic  acids  (deep  red) ;  and  two  pairs  of  dyes  by 
coupling  8-amino-a-naphthol-3  :  6-  and  -3  :  5-disul- 
plionic  acids  in  acid  and  alkaline  media,  respectively. 

H.  F.  Gillbe. 

Colour  and  constitution  from  the  point  of  view 
of  recent  electronic  theory.  III.  Tautomerism  of 
nitrophenols,  nitrosation,  influence  of  the  methyl 
group  on  the  colours  of  substituted  benzene- 
azophenols,  and  diazotisation.  H.  H.  Hodgson 
(J.  Soc.  Dyers  and  Col.,  1930,  46,  101— 108).— In  part 
a  resumd  of  work  already  published  (A.,  1929,  1062 ; 
this  vol.,  209).  The  influence  of  the  methyl  group  on 
the  colour  of  benzeneazophenols  as  compared  with  the 


influence  of  chlorine  (B.,  1929,  1008)  is  shown  in  the 
reddening  of  shade  which  increases  in  the  following 
compounds  in  the  order  named  :  p-toluidine  — >•  o- 
cresol  (light  yellow;  1-1  units  of  red),  aniline  — >- 
o-cresol  (1-1),  p-toluidine — >  phenol  (1*1),  wi-toluid- 
ine  — ->  phenol  (1-1),  aniline  — >  phenol  (1*2),  m- 
toluidine — >  o-cresol  (1-4),  o-toluidine — >  phenol 
(1-6),  aniline  — >  m-cresol  (1-9),  o-toluidine — > 
o-cresol  (2-0),  p-toluidine  — >-  «i-cresol  (2-1 — 2-2), 

m-toluidine - y  m-cresol  (2-2),  and  o-toluidine  — >• 

wi-cresol  (orange;  2-9),  when  dissolved  in  alcoholic 
solution.  Ail  electronic  explanation  is  given  of  the 
removal  of  the  »i-nitro-group  instead  of  the  cliloro- 
group  when  cliloro-3  : 4-dinitrobenzene  is  treated  with 
alkali.  A.  J.  Hall. 

Oxidising  power  of  diazohydrates  and  their 
analogies  with  nitrous  acid.  A.  Angeli  and  A. 
Polverini  (Atti  It.  Accad.  Lincei,  1930,  [vi],  11, 
542 — 544). — The  ivork  of  Quilico  and  Freri  (this  vol., 
793)  is  discussed  and  evidence  is  advanced  indicating 
the  complete  analogy  in  structure  and  behaviour 
between  the  three  forms,  CKO,  OH-NiO,  NoHPlKO. 

T.  H.  Pope. 

Action  of  benzenediazonium  chloride  on 
P-nitroethyl  alcohol  and  its  derivatives.  E.  C.  S. 
Jones  and  J.  Kenner  (J.C.S.,  1930,  919 — 928). — The 
sodium  salt  of  p-nitropropyl  alcohol,  when  treated  with 
benzenediazonium  chloride,  yields,  with  elimination  of 
formaldehyde,  u-nitroacetaldehydephenylhydrazone, 
also  obtained  from  sodium  nitroethane  and  benzene- 
diazonium  chloride :  OH'CHyCHMe’NOa  — > 
0H*GH2-CMe(N02)-N:NPh  — y  N02-Cl\le:N-NHPh+ 
CHaO.  In  the  case  of  P-nitrotrimethylene  glycol, 
this  reaction  leads  to  a  stereoisomer ide  (probably 
tran-s-),  m.  p.  117 — 118°,  of  the  w-nitroglycoll- 
aldehydeplienylliydrazone,  m.  p.  108°,  obtainable 
from  p-nitroethyl  alcohol  (Demuth  and  Meyer,  A., 
1890,  857,  give  m.  p.  104°),  convertible  into  this 
lower-melting  (ct$-?)  form  by  dissolving  in  alkali 
and  reprecipitating  with  acid.  Both  forms  are  readily 
decomposed  by  heat  with  elimination  of  formaldehyde, 
but  in  the  case  of  the  lower-melting  form  other  deep- 
seated  changes  make  this  difficult  to  detect.  The 
hydrazone,  m,  p.  117 — 118°,  is  capable  of  further 
reaction  with  benzenediazonium  chloride,  the  product 
at  once  decomposing  into  nitroformazyl  and  form¬ 
aldehyde.  This  indicates  coupling  at  the  carboii  atom 
carrying  the  nitro-group  and  is  therefore  presumptive 
evidence  for  the  benzeneazo-formula  for  these  hydr- 
azones  :  0H-CH2-C(N02):N-NHPh  ^  m~KCi 
oh-ch2-ch(no2)-n:npii  — * 
[oh-ch»-c(no0)(n:npii)2]  — ^  ch2o+ 

NHP1i-N:C(NO“)-N:NP1i.  This  reaction  is  general  for 
compounds  of  “the  type  0H-CHR-0(N02).'N-NHPn.  .. 

the  aldehyde  R'GHO  being  eliminated.  Elimination 
of  formaldehyde  on  condensation  with  benzenediazon- 
ium  chloride  was  also  observed  with  (3-nitrobutyl 
alcohol  and  p-nitroamyl  alcohol  (a-nitrobutaldehyde- 
phenylhydrazone,  m.  p.  63 — 66°). 

Phenylliydrazones  of  the  general  formula 
OH-CHR-C(N02):N-NHPh  were  also  obtained  from 
nitroisopropyl  alcohol  (R=Me ;  m.  p.  126—121  ), 
a-nitrobutan-'i-ol  (R=Et;  m.  p.  100 — 102°),  a-nttro- 
pentan-fi-ol  (R— Pr“;  m.  p.  92 — 94°),  a-ndrohexan- 
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fj-ol  (R=Bu«;  m.  p.  108— -111°),  yyy-trichloro-a.- 
nitropropan-pj-ol,  (it— CC13;  m.  p.  129°),  and  \i-nitro- 
a-phenylelhyl  alcohol  (R=Ph  ;  in.  p.  12(5°).  y-Nitro- 
butan-B-ol  gave  u-nitroacetaldehydephenylhydrazone 
and  acetaldehyde.  These  phenylhydrazones  when 
coupled  with  benzenediazonium  chloride  yielded 
nitroformazyl  and  the  aldehyde  R-CHO. 

0- Nitroamyl  alcohol,  b.  p.  130 — 13C°/28  mm. 
(sodium  salt),  is  prepared  by  the  condensation  of 
nitrobutane  and  formaldehyde  in  the  presence  of  a 
little  potassium  carbonate.  $-Nilro-(i- hydroxymethyl - 
amyl  alcohol,  m.  p.  SO — 83°,  is  formed  as  a  by-product, 
and  is  reconverted  by  sodium  ethoxide  into  (3-nitro- 
j  amyl  alcohol.  u-Nilropentan-fl-ol,  b.  p.  117°/17  mm. 

( sodium  salt),  similarly  prepared  from  nitromethane 
and  n-butaldehyde,  yields  on  chlorination  a-chloro- 
a-nitropentan-fi-ol,  m.  p.  38°.  New  sodium  salts  of 
a-nitrobutan-fS-ol,  a-nitrohexan-P-ol,  y-nitrobutan- 
p-ol,  y-nitropentan-|3-ol,  and  y-nitrohexan-P-ol  are 
described ;  during  the  preparation  of  the  last  two  de¬ 
composition  occurred  with  formation  of  acetaldehyde 
(an  analogy  with  the  aldols).  H.  A.  Pigqott. 

Use  of  aryl  esters  for  the  preparation  of  amides 
and  derivatives  of  carbamide.  U.  Hettbattm  (J. 
Amer.  Cliem.  Soc.,  1930,  52,  2149— 2150).— Phenyl 
carbonate  and  oxalate  react  much  more  readily  with 
ammonia  and  amines  than  do  the  corresponding  ethyl 
esters.  H.  Burton. 

Action  of  nitric  acid  on  phenol  in  ethyl  acetate 
! 1  solution.  A.  V.  Kartasohev  and  E.  G.  Sai- 
Moiseeva  (J.  Russ.  Pliys.  Chem.  Soo.,  1930, 62,  385 — 
397). — The  addition  of  a  solution  of  nitric  acid  in  ethyl 
acetate  to  phenol  is  followed  by  a  period  during  which 
ao  apparent  reaction  takes  place ;  after  an  interval  of 
time,  the  length  of  which  varies  inversely  with  the 
j  concentration  of  acid  taken,  the  mixture  becomes 
fellow,  and,  after  a  further  interval,  quite  abruptly 
i  becomes  red ;  at  this  point  the  temperature  rises 
;  sharply  from  20°  to  50 — 70°.  The  use  of  ethyl  acetate 
»s  a  solvent  allows  the  reaction  to  commence  at  a  lower 
'  temperature  than  when  the  solvent  is  water.  The 
temperature  at  which  reaction  commences  is,  as  for 
I'peous  solutions,  lower  for  impure,  coloured  phenol 
:  than  for  the  freshly-distilled  product.  Nitrous  acid 
tas  a  more  powerful  catalytic  effect  in  ethyl  acetate 
■  than  in  aqueous  solution ;  its  action  consists  in 
shortening  the  fitst  and  second  intervals  before  the 
temperature  rises,  and  differs  from  that  in  aqueous 
solution  in  that  tarry  substances  are  not  produced. 

R.  Truszkowski. 

Scission  of  diaryl  ethers  and  related  com¬ 
pounds  by  piperidine.  III.  Nitration  of  2:4- 
oibromo-2' :  4'-dinitrodiphenyl  ether  and  of  2  : 4- 
ojbromophenyl  p-toluenesulphonate  and  benzo- 
a*e.  Chlorination  and  bromination  of  m-nitro- 
Phenol.  (Miss)  R.  V.  Henley  and  E.  E.  Turner 
■y-®->  1930,  928 — 940). — 2  :  4  -  Dibromophenyl 

\ wuenesulphomlc ,  m.  p.  120°,  gives  on  dinitration 
" ' ^'dibromo-5-nil roph enyl  o-nitro-p-toluencsulphonate, 
?•  P  >  122 — 123°,  identified  by  conversion  through 
diammo-compound,  m.  p.  174 — 175°,  into 
: &-tribromophenyl  o-bromo-p-toluenesulphonate, 
®;V.  107 — 108°,  which  with  piperidine  gives  2:4:5- 
'nbromophenol,  m.  p.  85—80°  (Kohn  and  Heifer, 


A.,  1927,  960),  also  prepared  from  2:4:  5-tribromo- 
anilinc.  The  diuitro-compound,  on  scission  with 
piperidine,  gives  2  :  d-dibromo-b-nilrophenol,  m.  p.  77— 
78°  [monohydrate,  m.  p.  92 — 94°,  probably  obtained 
by  Garzino  (A.,  1890,  1108)],  also  prepared  by 
nitration  of  2  :  4-dibroniophenyl  benzoate  and  scission 
of  the  product  with  piperidine.  A  more  convenient 
method  of  preparation  of  2  :  4-dibromo-2'  :  4'-dinitro- 
diphenyl  ether  (Le  Eevre,  Saunders,  and  Turner,  A., 
1927,  600)  is  described.  On  nitration  it  gives  2  :  4 -di- 
bromo-5  :  2' :  4' -Irinitrodiphenyl  ether,  m.  p.  142°, 
which  on  scission  with  piperidine  gives  2  :  4-dibromo- 
5-nitrophenol  and  2  :  4-dinitropkenylpiperidine,  and 
with  aniline,  2 : 4-dinitrodiphenylamine.  m-Nitro- 
plienyl  p-tolucnesulphonate  has  m.  p.  112 — 113°. 

Attempts  to  dibrominate  m-nitrophenol  according 
to  the  directions  of  Lindner  (A.,  18S5,  774)  failed. 
When  bromine  vapour  diluted  with  carbon  dioxide  is 
passed  through  the  phenol  at  120 — 140°,  what  appears 
to  be  Lindner’s  product  is  obtained,  but  actually  it  is 
a  mixture,  inseparable  by  crystallisation,  of  4-bromo- 
and  2:4:  6-tribromo-3-nitrophenol.  2:4:  6 -Tri- 
bromo-3-nilrophenyl  p-toluenesulphonate,  m.  p.  146 — 
147°,  was  reduced  to  the  amino-compound,  m.  p.  146 — 
147°,  and  this  converted  in  the  usual  way  into 
2  :  3  :  4  :  6-tetrabromophenol,  m.  p.  113 — 114°. 
N-p-Bromophenytyhthalimide,  m.  p.  204°  (from 
p-bromoaniline  and  phthalic  anhydride),  gives  on 
nitration  and  hydrolysis  a  mixture  of  much  4-bromo- 
2-nitroaniline  with  some  4-bromo-3-nitroaniline,  but 
the  latter  could  not  be  converted  into  4-bromo-3- 
nitrophenol.  ON  -  Diacetyl  -  3  -  nitro  -  4  -  aminophenol 
(method  of  preparation  improved)  was  hydrolysed  by 
concentrated  liydrobromic  acid  and  converted  without 
isolation  of  the  nitroaminophcnol  into  4-bromo-3- 
nitrophenol,  m.  p.  146-5 — 147-5°  (Heller  and  Kammann, 
A.,  1909,  i,  567),  identical  with  the  product  of  mono- 
bromination  of  dry  m-nitrophenol  (considered  by 
Schlieper,  A.,  1892,  704,  to  be  2-bromo-3-nitrophenol). 

4- Cliloro-3-nitroplienol  was  similarly  prepared,  but 
direct  chlorination  of  m-nitrophenol  gave  nearly  equal 
amounts  of  4-chloro-3-nitrophcnol  and  2-chloro-3- 
nitroplienol  (cf.  Schlieper,  loc.  cit. ;  Meldola  and  Eyre, 
J.C.S.,  1902,  81,  996).  Monobromination  of  m -nitro - 
phenol  in  glacial  acetic  acid  gives  2-bromo-5-nitro- 
phenol,  m.  p.  118-5 — 121°  (Heller  and  Kammann, 
loc.  cit.),  oriented  by  successive  conversion  of  its 
p-toluenesidphonate,  m.  p.  131-5 — 132-5°,  into  2 -bromo- 

5- aminophenyl  p-toluenesulphonate,  m.  p.  135 — 136°, 

and  2  :  5-dibro7iiophe7iol,  m.  p.  73 — 74°  (p -toluene- 
sulphonate,  m.  p.  109 — 110°),  also  obtained  from 
2  : 5-dibromoaniline.  ‘d-Broono-l-nitrophenyl  p-tolu- 
enesulphonate,  m.  p.  136-5 — 137-5°,  is  similarly  con¬ 
verted  through  Z-bromo-2-aminophenyl  p-toluene- 
sulphonate ,  m.  p.  120 — 121°,  into  2  :  3-dibromophenol, 
m.  p.  68 — 69°.  4-Bromo-3-nitrophenol  gives  a  mixture 
on  attempted  monobromination  in  acetic  acid  in  the 
presence  of  sodium  acetate.  H.  A.  Piggott. 

Phenolic  decomposition  of  mixed  ethers.  The 
velocity  coefficient  D.  M.  Birosel  (J.  Amer.  Chem. 
Soc.,  1930,  52,  1944 — 1948). — p-Bromoanisole  is 
decomposed  more  readily  than  o-bromoanisole  by 
treatment  with  hydrobromic  acid  in  acetic  acid 
solution  at  100°  (bath).  Similarly,  2:4:  6-tribromo- 
anisole  decomposes  more  readily  than  2  :  4-dibromo- 
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anisole.  Tlic  (first  order)  velocity  coefficients  for  the 
decomposition  of  the  dibromoanisole  in  presence  of 
formic  and  acetic  acids,  and  for  the  tribromoanisole  in 
acetic  acid,  have  been  calculated.  Decomposition  is 
greater  in  acetic  than  in  formic  acid,  and  is  pro¬ 
portional  to  the  amount  of  hydrobromic  acid  used 
(with  acetic  acid  as  the  solvent).  H.  Burton. 

2  :  5-Dibromophenetidine.  G.  Bargellini  and 
A.  Grippa  (Atti  R.  Accad.  Lineei,  1930,  [vi],  11,  4S9— 
492;  cf.  A.,  1929,  552). — Bromination  of  phenacetin 
(1  mol.)  in  acetic-hydrochloric  acid  solution  with 
4  atoms  of  bromine  yields  2  : 5-dibromophenacetm , 
m.  p.  109 — 171°,  and  this  on  hydrolysis  gives  2  :  5 -di- 
bromophenel  idine,  m.  p.  55 — 56°,  which  forms  a  pier  ale, 
m.  p.  144 — 145°,  a  benzoyl  derivative,  m.  p.  145 — 147°, 
and  a  piperonylidene  derivative,  m.  p.  143 — 145°. 
2  :  5-Dibromophenetidine  condenses  with  2  :  4-di- 
nitrochlorobenzene,  giving  2  :  5-dibromo-2' :  A'-dinitro- 
4-ethoxydiphenylamine,  m.  p.  145 — 165°  (decomp.). 
Treatment  of  2  :  5-dibromophenacetin  with  hydriodic 
acid  gives  2  :  G-dibromo-4-aminophenol,  m.  p.  195 — 
197°,  which  yields  2 : 5-dibromobenzoquinone  on 
oxidation  with  chromic  acid.  T.  H.  Pope. 

2  :  6-Dibromo-  and  3  :  5-dibromo-phenetidine. 
G.  Bargellini  and  L.  Monti  (Atti  R.  Accad.  Lineei, 
1930,  [vi],  11,  574 — 578 ;  cf.  preceding  abtract). — 2 : 6- 
Dibromophcnetidino,  obtained  from  2  :  6-dibromo-4- 
nitrophenol  by  way  of  2  :  6-dibromo-4-nitrophenetole, 
gives  an  acetyl  derivative  identical  with  the  dibromo- 
phenacetin  obtained  by  Fuchs  by  brominating 
p-acetamidophenol  and  ethylating  the  resulting 
2  :  6-dibromo-4-acetamidophenol  (A.,  1915,  i,  520). 
Like  3  :  5-dichlorophenetidine,  the  3  :  5-dibromo- 
compound  does  not  condense  with  chlorodinitro- 
benzene,  benzaldehyde,  or  other  compounds  capable 
of  reacting  with  the  amino-group,  the  two  bromine 
atoms  exerting  steric  hindrance.  2 :  G-Dibromo-2' :  4'- 
d initro-l -hydroxydiphenylamine,  prepared  from  2  :  6- 
dibromo-4-aminophenol  and  chlorodinitrobenzene  in 
presence  of  sodium  acetate,  has  m.  p.  213 — 215°. 
Piperonylidene. -2  :  G-dibromo-4-aininophenol  has  m.  p. 
150 — 152°;  benzylidene-2  :  Q-dibromo-4-aminophenol, 
m,  p.  94 — 95°;  and  benzoyl-3  :  5-dibromophenetidine, 
m.  p.  186— 1S8°.  T.  H.  Pope. 

Action  of  fuming  nitric  acid  on  the  4-halogeno- 
2  ;  6-dibromo-phenols  and  -anisoles.  Anomalous 
behaviour  of  fluorine  derivatives.  H.  H.  Hodgson 
and  J.  Nixon  (J.C.S.,  1930,  10S5— 1087).— p-Fluoro- 
plienol  is  converted  by  a  solution  of  bromine  in 
aqueous  potassium  bromide  into  2 :  G-dibromo-4- 
fluorophenol,  m.  p.  48°,  methylated  by  Haworth  and 
Lapworth’s  method  (J.C.S.,  1923,  123,  2986)  to 
2  :  G-dibromo-4-fluoroanisole,  m.  p.  55°.  Both  these 
substances  are  converted  by  nitric  acid  (d  1-5)  at  0° 
into  2  :  6-dibromo-p-benzoquinone,  which  is  also 
obtained  similarly  from  4-chloro-2  : 6-dibromo-  and 
2:4: 6-tribromo-phenol,  whilst  the  corresponding 
4-iodo-compound  suffers  complete  decomposition 
under  these  conditions.  On  the  other  hand,  4-chloro- 
2  :  6-dibromoanisole  by  similar  treatment  with  nitric 
acid  affords  the  3 -nitro- derivative  (further  nitrated  to 
the  3  :  5-dinitro-derivative),  2:4:  6-tribromoanisole 
yields  2:4:  6 - lribromo-3-n  itroa  n isole,  m.  p.  S2° 
[further  nitrated  to  2:4:  G-tribromo-3  : 5-dinitro- 


anisole,  m.  p.  14S°  (cf.  Kolin  and  Rosenfeld,  A.,  1926, 
2S2,  whose  results  are  confirmed],  whilst  2 :  C-di- 
bromo-4-iodoanisole  gives  2  :  6-dibroino-4-nitroanisole. 
The  mechanism  of  these  replacements  is  discussed. 

J.  W.  Barer. 

Manufacture  of  ar-tetrahydronaphthols  and 
their  esters  and  ethers.  I.  G.  Farbinind.  A.-G.— 
See  B.,  1930,  549. 


Reaction  of  a-naphthol.  O.  Carletti  (Giorn. 
Chim.  Ind.  Appl.,  1930,  12,  178 — 179). — As  little  as 
0-00001  g.  of  a-naphthol  may  be  detected  by  the 
intense  reddish-violet  coloration  obtained  when  2  c.c. 
of  its  aqueous  solution  are  treated,  with  shaking,  with 
2  c.c.  of  saturated  sodium  hydrogen  carbonate 
solution,  0-5  c.c.  of  10%  potassium  cyanide  solution, 
and  1  c.c.  of  1  %  copper  sulphate  solution,  in  that  order. 
With  P-naphthol  only  a  faint  yellow  coloration  and 
green  fluorescence  are  obtained  in  this  way.  Traces 
of  a-  in  (3-naphthol  may  be  detected  by  dissolving 
0-1  g.  in  warm  saturated  sodium  hydrogen  carbonate 
solution,  cooling  the  liquid,  filtering,  and  testing  the 
filtrate  with  potassium  cyanide  and  copper  sulphate 
as  above.  T.  H.  Pope. 

iso-p-Naphthol  sulphide.  L.  A.  Warren  and  S, 
Smiles  (J.C.S.,  1930,  956 — 963). — iso- p-Naphthol 
sulphide  readily  forms  an  S-methyl  ether,  m.  p.  134° 
(i benzoyl  derivative,  m.  p.  84 — 85°),  when  its  zinc  salt 
is  heated  with  methyl  iodide.  This  on  oxidation 
gives  the  S-methylsulphone,  m.  p.  200°  ( benzoyl  deriv¬ 
ative,  m.  p.  149 — 150°).  The  product,  m.  p.  218°, 
described  as  the  sulplione  by  Hinsberg  (A.,  1916,  i, 
723)  is  a  mixture  of  sulphoxide  and  sulplione.  The 
mercuri -iodide  of  the  dimethylsulphonium  iodide 
(+2COMe2),  m.  p.  101°  (decomp.),  is  obtained  from 
the  /S-methyl  ether,  methyl  iodide,  and  mercuric 
iodide  in  acetone.  The  dimethyl  ether  of  the  iso- 
sulphide  is  an  oil ;  it  gives  a  melhosulphate,  in.  p.  178° 
(decomp.).  Reduction  of  the  sulplione  with  sodium 
amalgam  gives  2-hydroxy- 1  : 2'-dinaphthyl  ether, 
also  obtained  from  the  /S-methyl  ether  with  elimin¬ 
ation  of  methyl  mercaptan,  or  from  the  isosulphide  or 
the  dehydro-sulphide  with  elimination  of  hydrogen 


sulphide,  by  reduction  with  hydrogen  iodide.  The 
constitution  of  this  dinaphthyl  ether  (cf.  Hinsberg, 
A.,  1916,  i,  207 ;  Pummerer,  A.,  1919,  i,  442)  was 
confirmed  by  synthesis  of  its  methyl  ether,  m.  p.  1%« 
from  potassium  p-naphthoxide  and  1-bromo--- 
methoxynaphthalene.  These  reactions  and  others 
already  known,  particularly  the  conversion  into 

app'a'-dinaphthatliioxin  (I)  011 

]  dehydration,  lead  to  the  con- 
J  elusion  that  iso- P-naphthol  si  * 
pliide  is  2-hydxoxy-T-thiol-l  ■  ' 

dinaphthyl  ether  (H)-  '  , 

dehydro-sulphide  is  then  be 
'  '  represented  by  (HI),  bs  f°r. 

ation  from  either  p-naphthol  1 -sulphide  or 
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tsosulphide  involving  the  oxidation  of  .a  ketonic 
form ;  its  reduction  to  the  isosulphide  occurs  by 
fission  of  tho  5-mombered  ring.  H.  A.  Piggott. 

Preparation  of  diphenyl  ethers.  (Miss)  R.  V. 
Henley  (J.C.S.,  1930,  1222— 1224).— The  effects  of 
varying  proportions  of  the  reactants,  the  presence  of 
water,  temperature,  and  time  of  heating  on  the  yields  of 
diphenyl  ethers  obtained  by  condensation  of  a  phenol 
aud  a  halogenonitro-compound  in  fused  potassium 
hydroxide  have  been  investigated.  The  best  yields 
are  obtained  when  1  mol.  of  the  halogenonitro-com¬ 
pound  is  added  to  1-75  mols.  of  the  phenol  dissolved 
in  1-33  mols.  of  molten  potassium  hydroxide  con¬ 
taining  0-1  mol.  of  water,  and  the  reaction  mixture  is 
heated  at  200 — 210°  for  1  hr.  No  improvement 
results  from  the  addition  of  copper-bronze.  Ex¬ 
traction  of  the  ether  with  carbon  tetrachloride  may  be 
avoided  by  shaking  the  reaction  mixture  with  dilute 
alkali  until  cold,  the  product  separating  as  a  crystalline 
meal.  Under  these  conditions  the  yields  of  the 
diphenyl  ether  obtained  from  o-chloronitrobenzene  and 
phenol,  o-  and  p-chlorophenol,  o-,  ?«-,  and  p-cresol 
are,  respectively,  95,  91,  80,  85,  87,  and  94%,  that 
obtained  with  phenol  and  with  2 : 5-dichloro-  or 
2 : 5-dibromo-nitrobenzene  being  85%. 

:  J.  W.  Baker. 

I  Scission  of  diaryl  ethers  and  related  com¬ 
pounds  by  means  of  piperidine.  IV.  Elimin¬ 
ation  of  halogen  atoms  and  scission  reactions 
during  substitution  processes.  D.  L.  Fox  and 
E.E.  Turner  (J.C.S.,  1930,  1115— 1124).— Under  the 
conditions  which  convert  4  :  4'-dichloro-  and  4  :  4'-di- 
tromo-diphenyl  ether  into  2  :  2'-dinitro-compounds 
(A.,  1927,  660),  4-chloro-4'-bromo-2-  or  -2'-nitrodi- 
phenyl  ether  [converted  by  cold  nitric  acid  (d  1*5)  and 
acetic  acid  into  the  2  :  2'-<Zinifro-derivative,  m.  p. 
165°]  undergoes  partial  replacement  of- the  chlorine 
atom  by  a  nitro-group,  and  at  100°  conversion  into 
l-bromo-2  :  2'  :  4'-trinitrodiphenyl  ether,  m.  p.  154° 
So.  p.  148—149°  after  keeping ;  Raiford  and  Colbert, 
^■>  1926,  1242,  give  m.  p.  148-5°),  is  complete. 
Similarly,  4  :  4'-dicldoro-2-(or  2'-)nitrodiphenyl  ether 
a  converted  at  100°  into  4-chloro-2  :  2' :  4'-trinitro- 
liphenyl  ether,  identical  with  a  specimen  prepared  by 
nitration  of  the  product  obtained  by  condensing 
H'hlorophenol  and  l-chloro-2  :  4-dinitrobenzene  in 
moist  potassium  hydroxide.  All  the  diphenyl 
;  Jers  were  prepared  by  this  type  of  reaction,  details 
M  which  are  described,  and  thus  from  the  appropriate 
hlogenophenol  and  halogenonitro-compound  the  fol- 
firing  are  prepared  :  2-chloro-2':  4'-,  m.p.  75 — 76°,  and 
;  m.  p.  126 — 127°,  -dinitro-  (the  latter  being  con- 
i  luted  by  nitric  acid  at  100°  into  the  4:2:  4 '-trinilro- 
£  ®™Pound,  m.  p.  135 — 136°),  4-bromo-2-nitro-,  b.  p. 
j  230°/21  mm.  (converted  by  bromine  in  acetic 
¥ltj  at  100°  into  4  : 4'-dibromo-2-nitro-,  and  by 
^longed  nitration  into  2:4:2':  4'-tetranitrodi- 
"Jenyl  ether),  2-bromo-2'  :  4 '-dinitro-,  m.  p.  88 — 89° 

:  inverted  by  warm  nitric  and  acetic  acids  into  the 
-tramo4  :  2'  :  4'-b-mi7ro-compound,  m.  p.  127—128°), 
-•oromo.2 '-nilro-,  b.  p.  251°/27  mm.,  in.  p.  49—50° 
®miarly  nitrated  to  the  2-bromo-4  :  2' -dinilro-cam- 
™(1,  m,  p.  12S°),  4-chloro-2-nitro-4'-melhyl-,  m.  p.  99° 
vwted  by  warm  concentrated  sulphuric  acid  into 


2-nitro-4-sulpho-4' -methyldiphenyl  ether,  m.  p.  129 — 
130°,  and  by  a  mixture  of  acetic  and  nitric  acids 
at  100°  into  4-chloro-2  :  2' -dinitro-4' -methyldiphenyl 
ether,  m.  p.  115°,  which  loses  hydrogen  chloride  on 
further  treatment  with  nitric  acid  at  100°,  giving  a 
substance,  m.  p.  146 — 149°,  which  is  probably  a 
mixture  of  the  2:4:  2'-trinitro-compound  and  un¬ 
changed  material),  and  4-chloro-2' -nitro-4' -methyl-, 
m.  p.  52°  [converted  by  nitric  and  acetic  acids  at  100° 
into  the  2  :  2'-dinitro-compound  identical  with  that 
obtained  from  the  isomeric  2-nitro-derivative  (above)], 
-diphenyl  ether.  Prolonged  treatment  of  2  : 4-dichloro- 
and  2  :  4-dibromo-5  :  2'  :  4'-trinitrodiphenyl  ether 
causes  about  8 — 10%  elimination  of  hydrogen  halide. 
Bromine  in  acetic  acid  at  100°  converts  2-nitrodi- 
phenyl  ether  into  4-bromo-2'-nitrodiphenyl  ether, m.  p. 
72°  (Raiford  and  Colbert,  loc.  cit.,  give  m.  p.  71°). 
Warm  nitric  acid  ( d  1-5)  converts  4-bromo-2'  :  4'-di- 
nitrodiphenyl  ether  into  the  corresponding  2:2':  4'- 
trinitro-compound.  Although  4-chloro-2'-nitro-4'- 
methyldiphenyl  ether  readily  undergoes  scission  with 
piperidine  at  100°  (affording  o-nitro-p-tolylpiper- 
idine)  the  isomeric  2-nitro-compound  is  much  more 
resistant  to  the  attack  of  this  reagent.  Nitric  acid 
(d  1-5)  at  0°  causes  scission  of  4-chloro-2-  (or  2'-) 
nitro-4'-methyldiphenyl  ether,  4-chloro-2  :  6-dinitro- 
phenol  being  the  sole  product  isolated.  The  replace¬ 
ment  of  halogen  by  a  nitro-group  in  an  aromatic 
compound  is  considered  to  be  determined  by  three 
main  functions,  of  which  the  first  is  the  most  important : 
(1)  that  which  determines  the  course  of  ordinary 
aromatic  substitution,  (2)  the  tendency  of  the  halogen 
to  separate  as  an  anion,  and  (3)  the  tendency  of 
the  halogen  to  remain  in  co-valent  attachment  to 
the  nuclear  carbon  atom.  All  m.  p.  given  are 
corrected.  J.  W.  Baker. 

Difference  in  the  action  of  peracids  on  pyro- 
gallol  under  the  influence  of  peroxidase.  J. 
Boeseken  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1930,  33,  134 — 136). — An  attempt  has  been  made  to 
determine  whether  the  action  of  peracetic  acid  on 
pyrogallol,  under  the  influence  of  the  peroxidase  of 
horse-radish,  is  the  same  in  character  as,  although  less 
in  extent  than,  that  of  hydrogen  peroxide.  The 
results  suggest  that  the  action  is  probably  different. 
The  extent  to  which  the  action  of  perbenzoic  acid 
resembles  that  of  peracetic  acid  or  of  hydrogen  per¬ 
oxide  is  also  still  in  doubt.  Benzoyl  peroxide  is 
entirely  inactive.  This  is  in  agreement  with  Wieland 
and  Sutter’s  conclusion  (this  vol.,  372)  with  regard  to 
disubstituted  derivatives  of  hydrogen  peroxide. 

M.  S.  Burr. 

Esters  of  ci/c/ohexylresorcinol  and  p-cyclo- 
hexylphenol.  V.  G.  Lilly  and  C.  E.  Garland  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2112— 2114).— cyclo- 
Hexylresorcinol  is  esterified  only  with  difficulty ; 
the  dibenzoale,  m.  p.  88°,  is  prepared  by  the  Schotten- 
Baumann  reaction,  p-eyelo Hexylphenyl  (3 -phenylpro- 
pionale,  m.  p.  74°,  m -nitrobenzoate,  m.  p.  114°,  and 
p -nitrobenzoate,  m.  p.  137°,  are  obtained  from  sodium 
p-cyc/ohexylphenoxide  and  the  acid  chlorides  or  from 
the  phenol  and  acid  in  presence  of  thionyl  chloride  and 
phosphorus  trichloride ;  the  salicylate,  m.  p.  103-5°,  is 
prepared  from  the  phenol  and  salicylic  acid  in  presence 
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of  thionyl  chloride,  or  from  the  sodium  salts  with 
phosphoryl  chloride.  H.  Burton. 

Nitrosation  of  phenols.  VIII.  Resorcinol 
monoethyl  ether.  H.  H.  Hodgson  and  H.  Clay 
IX.  Nitrosation  of  m-bromophenol.  H.  H. 
Hodgson  and  A.  Kershaw  (J.C.S.,  1930,  963 — 967, 
967 — 96S;  cf.  this  vol.,  209). — Y11I.  Resorcinol 
monoethyl  ether  on  nitrosation  gives  mainly  6-nitroso- 
3-ethoxyphenol  (the  ac-o-nitroso-3-ethoxyphenol  of 
Kietaibl ;  A.,  1899,  i,  343),  with  a  little  4-nitroso-3- 
ethoxyphenol .  Nothing  corresponding  with  Kietaibl’s 
(3-o-nitroso-3-ethoxyphenol  was  isolated,  nor  were  any 
products  other  than  6-nitro-  and  4-nitro-3-ethoxy- 
phenol  isolated  from  the  product  of  oxidation  of  the 
nitrosation  mixture.  Nitration  of  resorcinol  mono¬ 
ethyl  ether  gives  similar  proportions  of  6-  and  4-nitro- 

3- ethoxyphenol  (ef.  Wcsclsky  and  Benedikt,  A.,  1881, 
726).  Confirmation  of  the  constitution  of  6-nitro-3- 
ethoxyphenol  is  afforded  by  its  ethylation  to  4-nitro- 
resorcinol  diethyl  ether  and  by  synthesis  from  B-chloro- 

4- nitrophcnctole,  m.  p.  39—40°,  itself  obtained  by 
ethylation  of  3-chloro-4-nitrophenol.  Ethyl-alcoholic 
sodium  ethoxide  with  1  :  3-dichloro-4-nitrobenzene, 
gives,  not  4-nitroresoreinol  diethyl  ether,  but  the 
known  3-chloro-6-nitrophenetole.  3-Chloro-2-nitro- 
phenol  similarly  gives  B-chloro-2-nilrophenetole,  m.  p. 
52°.  An  explanation  of  these  results  based  on  current 
electronic  theories  is  given. 

IX.  The  alleged  geometrical  isomerides  of  3-bromo- 
benzoquinone-4-oxime  (Hodgson  and  Moore,  A.,  1925, 
i,  1408)  prove  to  have  been  impure  specimens  of  one 
individual,  which  is  now  described  as  separating  from 
benzene  in  pale  greenish -yellow  crystals,  m.  p.  196°. 
Its  methyl  ether  (also  obtainable  from  3-bromo-4- 
nitrosophenol)  has  m.  p.  130°.  B-Bronw-4-nitroso- 
phenyl  benzoate  has  m.  p.  181°,  and  B-bromo-i-nitroso- 
anisole,  from  the  aminoanisole  and  Caro’s  acid,  has 
m.  p.  69°.  H.  A.  Piggott. 

Constitution  of  sappanin.  E.  Spath  and  K. 
Gib ian  (Monatsh.,  1930,  55,  342 — 351). — Sappanin, 
C^H^O,,,  m.  p.  (vac.)  210 — 211°  (Schreder,  A.,  1872, 
818),  is  methylated  with  an  excess  of  ethereal  methyl- 
alcoholic  diazomethane  to  a  tetramethyl  ether,  m.  p. 
74 — -75°,  and  oxidised  by  nitric  acid  to  styphnie  acid. 
Methylation  with  diazomethane  equivalent  to  about 
three  hydroxyl  groups  and  oxidation  of  the  product 
formed  with  1  %  potassium  permanganate  gives  some 
veratric  acid,  indicating  that  sappanin  is  2  :  4  :  3' :  4'- 
2:6:3':  4'-,  or  3:5:3':  4'-tetrahydroxydiphenyl. 
The  first  of  these  constitutions  is  shown  to  be  the 
correct  one.  Treatment  of  4-iodoveratrole  and 
l-iodo-2  :  4-dimethoxybenzene  with  copper  powder 
(Naturkupfer  C)  at  260°  in  a  current  of  carbon 
dioxide  gives  3:4:3':  4'-,  m.  p.  130 — 132°,  and 
2:4:2':  4' -telramethoxydiphenyl,  m.  p.  93°,  re¬ 
spectively.  Similar  treatment  of  a  mixture  of  the 
above  iodo-compounds  affords  a  mixture  of  the  above 
tetramethoxy-dcrivatives  and  2:4:3':  4' -tetrameth- 
oxydiphmyl,  m.  p.  74 — 75°.  Demethylation  of  these 
ethers  with  hydriodic  acid  (d  1  -7)  furnishes  3  :  4  : 3':  4'- 
tetrdkydroxydiphanyl,  m.  p.  229 — 230°,  2  :  4  :  2' :  4' 
tetrahydroxydiphenyl,  m.  p.  226 — 227°  (lit.  222°),  and 
2:4:3':  i'-letrahydroxydi phenyl  (sappanin),  m.  p. 
210 — 211°.  H.  Burton. 


Aliphatic  cholesteryl  esters.  I.  H.  Page  and 
H.  Rudy  (Biochem.  Z.,  1930,  220,  304r-326).— The 
following  cholesteryl  esters  have  been  prepared  (m.  p. 
and  [ajf)  are  given)  :  lignoccratc ,  87°,  — 18-7° ;  unde- 
cenoate,  79°,  —28-3°;  elaidate,  56°,  —23-7°;  petro- 
selate,  — ,  —21-9°;  erucate,  44°,  — 20-8°;  linoleate, 
41°,  -23-9°;  linolenate,  49°,  -24-3°;  hydrogen 
oxalate,  — ,  —32-5° ;  oxalate,  220 — 230°  (decomp.), 
-25-8°;  hydrogen  succinate-,  succinate,  220°, —38-6°; 
hydrogen  adipate,- — ,  — 30-6°;  adipate,  195°,  —36-1°; 
hydrogen  suberate,  127°,  -29-2°;  suberate, 

—34-9°;  acetolactate,  120°,  — ;  acetoricinoleate,  about 
30°,  — .  The  solubilities  of  these  and  other  aliphatic 
esters  of  cholesterol  in  various  solvents,  tho  iodine 
values  of  the  esters,  and  their  rates  of  hydrolysis  by 
alkalis  have  been  determined.  For  tho  determination 
of  the  iodine  values  the  method  of  Rosenmund  and 
Kuhnhenn  (A.,  1923,  ii,  886)  gave  satisfactory  results 
for  the  esters  of  saturated  acids  and  with  slight  modi¬ 
fications  for  those  of  unsaturated  acids  also.  The 
chlorides  of  petroselic,  linoleic,  linolenic,  and 
acetoricinoleic  acids  have  the  following  b.  p.  respect¬ 
ively:  156°/3  mm.,  167— 168°(2-3  mm.,  170—171°/ 
2-5  mm.,  220°/2  mm.  Acetoricinoleic  acid  hasm.  p. 
about  30°.  W.  McCartney. 


Mechanism  of  Salkovski’s  colour  test  for 
cholesterol.  V.  Nikolaiev  and  S.  Krastelevski 
(Biochem.  Z.,  1930,  220,  253 — 258). — From  equivalent 
amounts  of  cholesterol  and  cold  95%  sulphuric  acid  in 
chloroform  cholesteryl  hydrogen  sulphate,  red  plates, 
m.  p.  160°,  can  be  obtained.  The  substance  is  very 
readily  hydrolysed  by  water  with  loss  of  colour. 

W.  McCartney. 

Esters  of  ergosterol.  H.  Emerson  and  F.  W. 
Heyl  (J.  Amer.  Chem.  Soc.,  1930,  52,  2015 — 2016).— 
The  following  esters  of  ergosterol  [phenylcarbimidt 
derivative,  m.  p.  236-5 — 238°  (corr.)]  are  described: 
hydrogen  phthalate,  m.  p.  169°,  [a]D  —51°  [silver  salt, 
m.  p.  170 — 180°  (decomp.);  copper  salt] ;  m-nilro- 
benzoate,  in.,  p.  151°,  [ct]D  —71°,  and  p-nitrobenzoate, 
m.  p.  182°,  [a]„  -49-5°  (both  prepared  by  the  pyridine 
method),  iso Ergosteryl  chloroacetate,  m.  p.  190°,  [“Jd 
— 45°,  and  m-  and p-nilrobenzoates,  m.  p.  172° and  189  , 
respectively,  are  obtained  when  ergosterol  is  heated 
with  the  appropriate  acid  chloride.  H.  Burton. 


Isomerides  of  ergosterol  and  dihydroergosterol. 
H.  Lettr£  (Z.  physiol.  Chem.,  1930,  189,  1—3).— 
The  y-dihydroergosterol,  m.  p.  206°,  of  Heilbron, 
Johnstone,  and  Spring  (A.,  1929,  1442)  is  shown 
by  precipitation  with  digitonin,  also  by  fractional 
crystallisation  of  the  acetate,  to  be  a  mixture  of  epidi- 
hydroergosterol  and  dihydroergosterol  I.  The  new 
ergosteryl  acetate,  m.  p.  133°,  of  Heilbron  and  Sexton 
(A.,  1929,  809)  appears  to  be  a  mixture  or  loose  com¬ 
bination  of  ergosterol  and  ergosteryl  acetate. 

J.  H.  BlRKINSE^V- 

Sterols  of  ergot.  M.  C.  Hart  and  F.  W.  B£  ' 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2013 — 2016;  • 

Rosenheim  and  Webster,  A.,  1929,  105)-- — Tfl0 
saponifiable  fraction  of  the  residuo  from  the  be 
extract  of  Spanish  ergot  contains  ergosteto  >  ; 

fungisterol,  m.  p.  144 — 146°,  of  Tanret  (A.,  1JU 
637),  and  a  sterol,  m.  p.  120—125°,  [a]D  -2  e’ 
m.  p.  122-125°).  H.  Buktoa 
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a-Ergostenol  and  its  isomerisation  to  (i-ergo- 
stenol.  M.  C.  Hart,  J.  H.  Speer,  and  F.  W.  Hjoyl 
(J.  Amor.  Chom.  Soc.,  1930,  52,  2016—2019).— 
Catalytic  reduction  (Adams)  of  ergosteryl  acetate, 
m.  p.  170 — 172°,  in  acetic  acid  gives  a-ergostenyl 
acetate,  m.  p.  110 — 111°,  [a]u  0°,  which  could  not  be 
isomeriscd  to  the  (3-derivative  by  treatment  with 
dry  hydrogen  chloride  in  chloroform  (cf.  Reindel, 
Walter,  and  Rauch,  A.,  1927,  241).  Treatment  of 
a-ergostenol,  m.  p.  133°,  [a]D  -|-10-5°,  with  acetyl 
chloride  affords  the  a-acetato,  whilst  with  chloro- 
acetyl  chloride  the  (3-chloroacetate  (loc.  cit.)  results. 
Acylation  of  a-ergostenol  with  acyl  chlorides  some¬ 
times  affords  the  a-  and  sometimes  tho  (3-derivative. 
The  following  are  described  :  a-ergostenyl  dichloro- 
acetate,  m.  p.  114°,  benzoate,  m.  p.  117-5°,  m-nilro- 
benzoate,  m.  p.  165°,  and  p-n itrobenzoate,  m.  p.  178°; 
fergostenyl  trichloroacetate,  m.  p.  128°,  'propionate, 
m.  p.  114 — 115°,  a-bromopropionate,  m.  p.  104-5°,  and 
butyrate,  m.  p.  74 — 75°.  a -Ergostenyl  trichloroacetate, 
m.  p,  133-5°,  projnonate,  m.  p.  90°,  and  butyrate,  m.  p. 
G7 — 08°,  arc  prepared  by  the  pyridine  method. 

H.  Burton. 

Synthesis  of  2-chloro-5-aminobenzoic  acid. 
If.  A.  Narischkin  (Ukraine  Chem.  J.,  1929,  4,  525 — 
530). — The  yield  of  chloroaminobenzoio  acid  obtained 
by  the  reduction  of  2-chloro-5-nitrobenzoio  acid  is  tho 
same  (62 — 81%)  whether  stannous  chloride  and 
1  hydrochloric  acid  or  tin  and  hydrochloric  acid  are 
used.  Higher  yields  (90 — 94%)  are  obtained  using 
!  Fierz-Havid’s  method  of  reduction  by  zinc  dust  in 
I  acetic  acid.  R.  Truszkowski. 

Structure  of  the  salts  of  aromatic  nitriles. 
F.  IV.  Upson,  R.  T.  Maxwell,  and  H.  M.  Parmelee 
(J.Amcr.  Chem.  Soc.,  1930,  52,  1971—1975;  cf.  A., 
1922,  i,  343). — Phenylacetonitrile  is  added  gradually 
to  powdered  sodium  in  gently  boiling  ether  in  absence 
d  moisture,  oxygen,  and  carbon  dioxide,  the  mixture 
'farmed  until  all  the  sodium  dissolves,  then  cooled  to 
>0°,  and  a  small  amount  of  sodium  cyanide  removed 
by  filtration ;  the  filtrate  deposits  slowly  pure  sodio- 
phenylacetonitrile  (cf.  Rising  and  others,  A.,  1928, 
®  i  1929, 312).  Toluene  is  isolated  from  the  mother- 
“luors.  The  changes  occurring  are  :  CHPh!CiNH+ 

— >  CHPh.’C.'N-Na  — Ph-Me+NaNC.  When 

sodio-derivative  is  heated  rapidly,  stilbene  and 
sdiutn  cyanido  are  produced.  Atmospheric  oxid- 
,  ation  gives  benzoic  acid  and  sodium  cyanide.  The 
(Odio-derivative  condenses  with  phenyl  styryl  ketone 
®  methyl-alcoholic  solution,  forming  97%  of  tho 
theoretical  amount  of  y-cyano-ae-dibcnzoyl-|3yS-tri- 
phenylpentane,  m.  p.  264-5 — 265-5°  (corr.)  (lit.  257°). 
i  me  sodio-derivative  and  alcoholic  silver  nitrate  give 
|  ?  impure  silver  salt,  which  explodes  when  heated. 

treatment  of  this  with  butyl  iodide  at  the  ordinary 
i  ^mperaturo  and  evaporation  of  the  product  formed 
liydrochloric  acid  affords  butylamino  hydro- 
3  mloride. 

fTm  ^l0  ab>ovo  reactions  support  tho  imidc  structure 
aPn.CIN-Na,  for  the  sodio-derivative. 

H.  Burton. 

Occurrence  of  free  radicals  in  chemical 
fictions.  VI.  Thermal  fission  of  acyl  per- 
°hues.  H,  Wieland  and  G.  Razubaiev  (Annalen, 


1930, 480, 157 — 172). — Thermal  decomposition  of  acyl 
peroxides  in  solution  is  considered  not  to  involve  the 
formation  of  free  radicals  (cf.  Gelissen  and  Hermans, 
A.,  1925,  i,  663 ;  1926,  63) ;  reaction  between  the 
peroxide  and  the  solvent  probably  occurs  (cf.  Meisen- 
heimer  and  Link,  this  vol.,  769).  Successive  treat¬ 
ment  of  p-phenylbenzoyl  chloride  in  acetone  with  10% 
hydrogen  peroxide  and  Ar-potassium  hydroxide  affords 
p-phenylbenzoyl  peroxide,  m.  p.  171°  (decomp.).  This 
is  more  stable  than  benzoyl  peroxide ;  it  decomposes 
in  boiling  xylene  (not  in  benzene),  yielding  carbon 
dioxide  (90-5%),  diphenyl  (65-7%),  an  acid,  m.  p. 
217 — 222°  (79-3%),  and  p-phenylbenzoic  esters 

( £224-8%  of  acid).  Cinnamoyl peroxide,  decomp.  133°, 
and  boiling  benzene  afford  carbon  dioxide  (92%), 
cinnamic  acid  (11-8%),  and  an  amorphous,  poly¬ 
merised  styryl  cinnamate,  hydrolysed  by  10% 
alcoholic  potassium  hydroxide  to  cinnamic  and  other 
acids.  In  this  case,  practically  no  reaction  occurs 
between  the  peroxide  and  benzene.  When  benzoyl 
peroxide  is  decomposed  in  dioxan  at  100°,  only  42-7% 
of  carbon  dioxide  is  eliminated ;  a  considerable 
amount  of  benzoic  acid  is  formed,  probably  by  the 
reducing  action  of  the  dioxan. 

Decomposition  of  a  series  of  as-peroxides,  RO-OBz 
(where  R  is  a  substituted  benzoyl  group),  in  benzene 
or  toluene  gives  a  much  greater  proportion  of  the  acid 
R-OH  than  of  benzoic  acid.  Benzoyl  p -phenylbenzoyl 
peroxide,  m.  p.  140°  (slight  decomp.),  prepared  from 
p-phenylbenzoyl  chloride  and  sodium  benzoyl  per¬ 
oxide  in  acetone,  decomposes  in  toluene  at  75 — 100°, 
yielding  diphenyl,  4-methyldiphenyl,  and  p-phenyl- 
benzoic  and  benzoic  acids  (free  and  combined);  the 
molecular  ratio  of  the  acids  is  2-3  :  1.  Benzoyl 
p -chlorobenzoyl  peroxide,  m.  p.  85°,  benzoyl  anisoyl 
peroxide,  m.  p.  73 — 74°,  and  benzoyl  p -nitrobenzoyl 
peroxide,  m.  p.  113 — 115°  (decomp.),  decompose 
similarly  in  benzene,  yielding  diphenyl,  the  substituted 
diphenyl,  benzoic  acid,  and  tho  substituted  benzoic 
acid  (main  product).  Benzoyl  acetyl  peroxide  decom¬ 
poses  in  boiling  benzene  to  carbon  dioxide,  methane, 
diphenyl,  and  about  50%  of  a  mixture  of  benzoic  and 
acetic  acids  (ratio,  about  9).  Benzoyl  cinnamoyl 
peroxide  has  m.  p.  92 — 93°  (decomp.).  Triphenyl- 
acetyl  peroxide  could  not  be  isolated.  H.  Burton. 

Stereochemistry  of  diphenyl  compounds.  VI. 
Preparation  and  resolution  of  2  :  4 :  6  :  2'  :  4'- 
pentanitrodiphenyl-3-carboxylic  acid.  H.  A. 
Stearns  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1930, 
52, 2070 — 2075). — Treatment  of  a  mixture  of  3-bromo- 
2:4:  6-trinitrotoluene  and  l-chloro-2  :  4-dinitrobenz¬ 
ene  with  copper  bronze  in  nitrobenzene  solution  at 
160 — 165°  gives  2  :  4  :  6  :  2' :  4' -pentanitro-3-methyl- 
diphenyl,  m.  p.  200 — 201°,  oxidised  by  a  mixture  of 
sodium  'dichromate,  20%  fuming  sulphuric  acid,  and 
nitric  acid  (d  1-52)  to  2  :  4  :  6  :  2' :  4'-pentanitrodi- 
phenyl-3-carboxylic  acid,  m.  p.  205 — 206°.  This  is 
resolved  by  means  of  strychnine  into  the  d -acid,  m.  p. 
229 — -231°,  [a]jJ  +9S-8°  in  acetone  ( strychnine  salt, 
m.  p.  222 — 226°  after  turning  red  at  203 — 205°,  [a]g 
4-84-4°  in  pyridine),  and  1  -acid,  m.  p.  233°,  [ajj? 
— 105-3°  in  acetone  ( strychnine  salt,  m.  p.  between 
270°  and  280°  (decomp.),  [a]'§  -123-5°  in  pyridine). 
These  acids  are  not  racemised  to  any  extent  by 


912 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


heating  with  acetic  acid  alone,  or  containing  hydro¬ 
chloric  acid,  or  5%  ammonium  carbonate  solution. 
The  factors  affecting  ease  of  racemisation  of  2  :  6  :  2'- 
trisubstituted  diphenyls  are  discussed.  H.  Burton. 

Tervalent  carbon.  II.  H.  Aspelund  (Ber., 
1930,  63,  [B],  1191—1197;  cf.  Acta  Acad.  Aboens., 
1929,  v,  1). — Benzoyldiphenylacethydrazide  chloride 
is  slowly  converted  by  thionyl  chloride  into  benzoyl- 
diphenylchloroacethydrazide  chloride, 
CPhoCl-CCliN-NiCCIPh,  m.  p.  91-5°,  which  loses 
halogen  when  shaken  with  mercury  in  presence  of 
benzene  and  oxygen,  yielding  the  peroxide , 
[•0-CPh2-CCi:N-N:CClPh]2,  m.  p.  167—168°  (decomp.), 
tetraphenylsuccinonitrile,  benzonitrile,  and  a  halogen- 
free  substance,  m.  p.  199°.  The  peroxide  is  converted 
by  hydrazine  hydrate  into  3-phenyl-6-hydroxydi- 
phenylmethyltetrazine,  m.  p.  134 — 135°,  and  by  con¬ 
centrated  sulphuric  acid  into  phenyl  phenylfurodiazyl 
ketone,  m.  p.  139°.  In  the  absence  of  air,  elimination 
of  chlorine  from  the  chloroacethydrazide  chloride  leads 
to  a  complete  alteration  of  the  radical  and  production 
of  diphenylsuccinonitrile  and  benzonitrile.  In  pres¬ 
ence  of  hydrazobenzene  and  absence  of  air,  elimination 
of  chlorine  leads  more  slowly  to  the  same  products, 
whereas  in  presence  of  p-benzoquinone  the  compound, 
C6H4(0-CPh2-CCi:N-N:CClPh)2,  m.  p.  175—176°  (slight 
decomp.),  and  tetraphenylsuccinonitrile  are  formed. 

Phenylfurodiazyldiphenylmethyl  chloride, 
OPlijjCbC-j^.yp^,  m.p.  117°,  prepared  from  benzoyl¬ 
diphenylacethydrazide  chloride  and  thionyl  chloride 
and  identified  by  conversion  into  the  corresponding 
carbinol,  is  transformed  by  mercury  into  the  corre¬ 
sponding  peroxide.  It  is  much  more  readily  hydro¬ 
lysed  by  water  than  is  benzoyldiphenylchloroacet- 
hydrazide  chloride.  H.  Wren. 


Symmetrical  triad  prototropic  systems.  VI. 
Effect  of  substitution  on  tautomeric  mobility  and 
equilibrium  in  the  ay-diphenylpropene  system. 

0.  W.  Shoppee  (J.C.S.,  1930,  968— 985).— In  part  a 
reply  to  Linstead  (this  vol.,  64).  In  the  system 


CH2Ph-C(C02Et):CH-CGH.1R  ^ 

CHPh:C(C02Et)-CH2-CGH4R,  where  R  is  a  p-sub- 
stituent  ana  in  which  the  tautomeric  interchange  is 
effected  by  the  usual  catalysts  (cf .  Ingold  and  Shoppee, 
A.,  1929,  556,  927),  the  sum  of  the  velocity  coefficients 
(Ivj-I-Ao)  increases  in  the  series  p-NMe2<0Me<I< 
Br<01,  being  paralleled  by  the  molecular  electric 
moments  of  the  compounds  CcH6R.  The  position  of 
equilibrium,  however,  is  slightly  anomalous  in  the 
series  p-NMe2Et>OMe>Br>Cl>Me  (in  order  of 
decreasing  proportion  of  the  left-hand  isomeride), 
in  that  the  middle  members  of  the  series  (R=OMe, 
Br,  and  Cl)  are  inverted  among  themselves.  The 
cause  of  this  anomaly  has  not  yet  been  explained. 

u-p-Melhylbenzylcinnamic  acid,  m.  p.  181°  (ethyl 
ester,  b.  p.  178 — 180°/1  mm.,  197 — 198°/6  mm.),  is 
prepared  by  the  Perkin  condensation  from  benzalde- 
hyde  and  sodium  (3-p-tolylpropionate.  a-Benzyl-p- 
methylcinnaitiic  acid,  m.  p.  200°  ( ethyl  ester,  b.  p.  205 — 
207°/7  mm.,  1-58415),  was  similarly  obtained  from 
sodium  P-phenylpropionate  and  p-tolualdehyde. 
Starting  from  the  appropriate  aldehyde  and  aryl- 


propionic  acid,  the  following  were  prepared  :  a-p- 
chlorobenzylcinnamic  acid,  m.  p.  194-5°  (ethyl  ester, 
b.  p.  197°/3  mm.,  m.  p.  55°) ;  ■p-chloro-a.-benzylcinnamic 
acid,  m.  p.  171-5°  (ethyl  ester,  b.  p.  208°/G  mm.); 
a-p-brotnobenzylcinnamic  acid,  m.  p.  200°  (ethyl 
ester,  b.  p.  200°/l  mm.) ;  p-bromo-a-benzylcinnamic 
acid,  m.  p.  193°  (ethyl  ester,  b.  p.  200°/3  mm.) ;  a-p- 
iodobenzylcinnamic  acid,  m.  p.  219-5°  (ethyl  ester,  b.  p. 
212 — 214°/2  mm.,  m.  p.  46-5°) ;  p-iodo-a.-benzyl- 
cinnamic  acid,  m.  p.  232°  (ethyl  ester,  m.  p.  53-5°); 
oL-p-dimethylaminobenzylcinnamic  acid,  m.  p.  146° 
(ethyl  ester,  m.  p.  62-5°) ;  p-dimethylamino-u.-benzyl- 
cinnamic  acid,  m.  p.  232°  (deeomp.).  Silver  a-p- 
dimethylaminobenzylcinnamate  with  an  excess  of 
ethyl  iodide  gives  a  molecular  compound  of  silver  iodide 
and  p-P-carbethoxy-y-phenylallylphenyldimetkyl- 
ammonium  iodide,  m.  p.  155 — 156°.  The  picrate, 
m.  p.  130°,  was  obtained  by  decomposing  this  with 
silver  hydroxide  and  adding  picric  acid.  A  substance 
with  the  properties  and  reactions  of  the  betaine  was 
isolated  in  an  impure  state.  p-Acetamidobenzalde- 
hyde,  sodium  (3-phenylpropionate,  and  acetic  an¬ 
hydride  at  180 — 200°  gave  an  acid,  m.  p.  267°; 
(3-jO-acetamidophenylpropionic  acid  (monohydrate,  m.  p. 
124°  after  softening  at  87 — 88°),  and  benzaldehyde 
gave  an  acid,  m.  p.  233 — 234°.  p-p-Iodophenyl- 
propionic  acid  (Gabriel  and  Herzberg,  A.,  1883, 1123) 
is  most  conveniently  prepared  from  p-phenylpropionie 
acid  and  iodine  monochloride.  H.  A.  Piggott. 

“  Superfluous  ”  isomerides.  II.  The  two 
PPP-triphenylpropionitriles  of  Fosse.  E.  Beeg- 
MANN  and  H.  A.  Wolff  (Ber.,  1930,  63,  [£],  1176- 
1180;  cf.  this  vol.,  902). — The  two  isomeric  com¬ 
pounds  obtained  by  Eosse  (A.,  1907,  i,  764)  are 
identified  as  ppp-triphenylpropionitrilc,  m.  p.  140°, 
and  ketentriphenylmethylimine,  CHoiCIN-CPh,,  m.  p. 
211°.  The  reactions  are  formulated":  C02H-CH,>-CNt 
CPlyOH — >  CO,H-CH(CN)-CPh3  — >  CPlyC“H2-CN 

and  co2h-ch:c:nh+cpiu-oh— > 

C02H-CH:C:N-CPh3  — >  CH2:C:3ST-CPh3.  spp-Tri- 
phenylpropionyl  chloride  is  converted  into  the  corre¬ 
sponding  amide,  m.  p.  198°,  which,  when  treated  with 
phosphoryl  chloride  and  phosphorus  pentachloride, 
gives  ppp-triphenylpropionitrile,  m.  p.  140°.  The 
proof  of  the  constitution  of  ketentriphenyluiethyl- 
imine  rests  on  its  hydrolysis  by  boiling  dilute  sulphuric 
acid  to  triphenylearbinol,  ammonia,  and  acetic  acid. 

A  concentrated  ethereal  solution  of  triphenylmethyl 
azide  and  triphenylphosphine  deposits  the  additive 
compound  PPh3,Ph3CN3,  m.  p.  104 — 105°,  which  is 
completely  dissociated  in  benzene;  elimination  of 
nitrogen  causes  the  production  of  a  black  resin.  . 

Diphenyl-a-naphthylcarbinol  and  cyanoacetic  acid 
at  140 — 160°  afford  9-phenvl-l  :  2-benzofluorene. 

H.  Wees.  1 

Action  of  Grignard  reagents  on  phthalide.  «■ 
Algar  and  A.  V.  Elaeqel  (Proe.  Roy.  Irish  Acad., 
1930,  39,  351— 357).— Magnesium  o-anisyl  bromide 
reacts  with  phthalide  in  ethereal  benzene  solution 
give  a-hydroxy-u-o-anisyl-3  :  i-benzo-2  : 5-dihydrowan, 
m.  p.  85 — 95°  (decomp.),  reduced  in  methyl-akolw  i 
solution  by  sodium  amalgam  to  2-tnethoxyd'-inalif- 
diphenylcarbinol,  m.  p.  95 — 96°.  By  using  twice^  ^ 
quantity  of  magnesium  o-anisyl  bromide  2  :  -  - 
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Mthoxy-2-hydrozymcthyUriphenylcarbinol,  in.  p.  160 — 
160-5°,  is  produced,  dehydrated  by  treatment  in  glacial 
acetic  acid  solution  with  dry  hydrochloric  acid  to 
2 : 2-di-o-anisyl-3  :  i-benzo-2  :  5 -dihydrofuran,  m.  p. 
128—130°.  A.  I.  Vogel. 

Cannabis  Indica  resin.  I.  Constitution  of 
nitrocannabinolactone  (oxycannabin).  R.  S. 
Caen  (J.C.S.,  1930,  986— 992).— The  empirical 
formula  C11H1_,04N  of  Wood,  Spivey,  and  Easterfield 
(ibid.,  1899,  75,  20)  has  been  confirmed,  and  an 
improved  method  for  the  preparation  of  amino- 
cannabinol  is  described.  This,  on  treatment  with 
nitrous  acid,  gives  hydroxycannabinolactone ,  m.  p. 
198—199°  ( methyl  ester,  m.  p.  182° ;  acetyl  derivative, 
m.  p.  93°),  obtained  as  a  pale  yellow  substance  that 
could,  however,  be  recovered  colourless  from  a  low- 
temperature  fusion  with  potassium  hydroxide.  When 
fused  with  potassium  hydroxide  at  290 — 300°  it  gives 
6-hydroxy-m-toluic  acid,  a  little  cresol,  and  acetone. 

Nitrocannabinolactone  is  there- 
p,r  fore  concluded  to  bo  5-nitro-6- 
e‘J\Q  metliyl-aa-dimethylphthalide  (I), 

PQ _ /  which  is  more  in  agreement  with 

the  results  of  alkali  fusion  than 
the  nitrotolyl-y-butyrolactone 
formulse  of  Wood  and  collaborators  (loc.  cit.)  and  also 
explains  the  formation  of  a  tribasic  acid,  most  probably 
nitrobenzene-2  :  3  :  4-tricarboxylic  acid  (the  altem- 
i  ative,  nitrotrimellitic  acid,  is  described  by  Schultz,  A., 

( 1909,  i,  897),  observed  by  these  investigators. 

;  As  an  example  of  a  similar  degradation  of  an  aa-di- 
methylphthalide,  the  alkali  fusion  of  4-hydroxy-a.ct-di- 
Mthylphthalide,  m.  p.  152°  ( methyl  ether,  m.  p.  100° ; 
« dyl  derivative,  m.  p.  84°),  prepared  from  the 
kmino-compound  (Teppema,  A.,  1923,  i,  256)  gives 
s-hydroxybenzoic  acid,  acetone,  and  some  phenol. 
When  heated  with  aniline  at  300°  it  gives  i-hydroxy-JX- 
iknyl-mn-dimethylphthalimidine  (+1H20;  H-lMeOH), 
®.p.  (anhydrous)  214 — 215°  ( acetyl  compound,  m.  p. 
J49°),  also  produced  in  a  less  pure  state  by  the  use  of 
®2ine  and  its  hydrochloride  at  210°.  Bromination  of 
phthalide  gives  3  :  o-dibrmnoA-hydroxy-aa-di- 
:  Whylphthalide,  m.  p.  (anhydrous)  125°,  (+1H20) 

;  ^finite.  H.  A.  PlGGOTT. 

Addition  of  halogens  to  unsaturated  acids  and 
®lers.  HI.  Velocity  of  bromine  addition. 
"•  W.  Hanson  and  D.  M.  Williams  (J.C.S.,  1930, 

;  '®9—1063). — The  velocities  of  bromine  addition  to 
;  ®dhyl7n-  and  p-methoxycinnamates  have  been  found 
\  the  same  order  as  in  the  case  of  o-methoxy- 
»  y®imic  acid,  i.e.,  several  hundred  times  as  great  as 
“cinnamic  acid  (cf.  Williams  and  James,  A.,  1928, 

.  )•  The  nitro-groups  in  o-,  m-,  and  p-nitro- 
j  ^aamio  acids,  on  the  other  hand,  have  an  inhibiting 
W  but  this  inhibition  disappears  when  hydrogen 
foroide  is  added  at  the  start.  Hence  it  is  con- 
"ded  that  the  hydrogen  bromide  set  free  by  nuclear 
:  filiation  (considerable  in  the  case  of  the  methoxy- 
y^ates)  is  responsible  for  the  autocatalysis  of  the 
^hon.  Substitution  by  halogens  in  the  a-position 
;®pletely  inhibits  addition  (a-bromo-,  a-chloro-, 
Qiotomo-,  and  p-chloro-a-bromocinnamic  acids  : 
jj?  ‘onus  in  every  case)  even  in  the  presence  of 
Imogen  bromide,  whereas  a  (3-halogen  atom  does  not 


materially  affect  the  rate  ((3-bromo-  and  p-chloro- 
cinnamic  acids,  both  cis  and  trans  in  each  case).  In 
every  case  addition  of  bromine  occurs  more  readily  to 
the  cis-  than  to  the  trans-iorm ;  thus  methyl  fumarate 
in  the  presence  of  hydrogen  bromide  reacts  only  very 
slowly,  whilst  methyl  maleate  reacts  very  rapidly  but 
is  simultaneously  partly  converted  into  the  fumarate. 

H.  A.  PlGGOTT. 

Structural  isomerides  of  bromo-p-benzoyl- 
acrylic  acid.  G.  P.  Rice  (J.  Amer.  Chem.  Soc., 
1930, 52, 2094 — 2100). — Bromosuccinic  anhydride  and 
benzene  react  in  presence  of  aluminium  chloride, 
forming  oc-bromo-p-benzoylpropionic  acid,  m.  p.  118°- 
Similarly,  bromomaleic  anhydride  furnishes  a-bromo- 
(3-benzoylacrylic  acid,  m.  p.  129°  ( methyl  ester,  b.  p. 
198 — 200°/25  mm.),  and  a  small  amount  of  the 
(3-bromo-acid,  m.  p.  109°.  The  last-named  acid  is 
identical  with  the  a-bromo-acid  of  Bogert  and  Ritter 
(A.,  1925,  i,  816).  Ozonisation  of  a-bromo -[3-benzoyl- 
acrylic  acid  gives  phenylglyoxal,  treatment  with 
ethereal  diazomethane  affords  5(or  4 )-benzoylpyrazole- 
4(or  5)-carboxylic  acid,  m.  p.  218°  (decomp.),  and 
saturation  of  a  methyl-alcoholic  solution  with 
hydrogen  chloride  yields  methyl  a.-chloro-fi-benzoyl- 
acrylale.  Treatment  of  (3-benzoylacrylic  acid  with 
bromine  in  chloroform  or  acetic  acid  solution  gives  a 
mixture  of  a(3-dibromo-(3-benzoylpropionic  acids,  m,  p. 
148°  and  150°  (cf.  Bogert  and  Ritter,  loc.  cit.)  (corre¬ 
sponding  methyl  esters,  m.  p.  48°  and  58°,  respec¬ 
tively).  Elimination  of  hydrogen  bromide  from  the 
mixture  of  the  dibromo-acids  affords  p-bromo-p- 
benzoylacrylic  acid  of  m.  p.  109°  ( methyl  ester,  m.  p. 
86°).  Bromination  of  methyl  ,(3-benzoylacrylate  in 
carbon  disulphide  gives  a  liquid  mixture  of  dibromides, 
which  on  treatment  with  potassium  acetate  in  methyl 
alcohol  furnishes  a  liquid  mixture  of  methyl  p-bromo-P- 
benzoylacrylates.  Exposure  of  this  liquid  to  sunlight 
gives  the  above  ester,  m.  p.  86°,  as  the  sole  product ; 
the  same  ester  is  gradually  deposited  when  the  oil  is 
kept. 

The  bromo-derivatives  of  5-bromo-2  :  4-dimethoxy- 
benzoylacrylic  acid  and  its  esters  (Rice,  A.,  1928,  756) 
are  all  p-compounds.  H.  Burton. 

Conversion  of  coumarins  into  o-coumaric 
acids.  R.  N.  Sen  and  D.  Chakravarti  (J.  Indian 
Chem.  Soc.,  1930,  7,  247— 250).— When  a  dilute 
alkaline  solution  of  a  coumarin  (containing  a  negative 
substituent  in  the  6-position)  is  boiled  with  a  small 
amount  of  mercuric  oxide,  the  coumarinate  which  is 
first  formed  undergoes  inversion  to  the  coumarate ;  the 
mercuric  oxide  is  recovered  unchanged.  The  following 
o-coumaric  acids  are  prepared :  5-nitro-,  decomp. 
245 — 247° ;  5-aldehydo-,  decomp.  220°  (phenyl- 
hydrazone,  decomp.  237° ;  semicarbazone,  decomp. 
275°);  5-iodo-,  decomp.  187°;  3  : 5-dichloro-,  de¬ 
comp.  242°,  and  3  :  5-dibromo-,  decomp.  230°  (lit. 
238°).  The  nitro-  and  dihalogeno-o-coumaric  acids 
are  also  obtained  when  a  solution  of  the  requisite 
coumarin  in  sodium  hydroxide  is  neutralised  (or 
acidified)  with  acetic  acid  and  then  treated  with 
aqueous  mercuric  acetate ;  the  resulting  precipitate  is 
dissolved  in  alkali  hydroxide  and  the  solution 
acidified.  Similar  treatment  of  coumarin  gives  di- 
(acetoxymercuri)-o-coumaric  acid,  which  when  boiled 
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with  dilute  hydrochloric  acid  affords  o-coumaric  acid 
(cf.  this  vol.,  4S7).  Treatment  of  4 : 6-dimetliyl- 
coumarin  with  mercuric  oxide  in  alkaline  solution  and 
subsequent  acidification  with  acetic  acid  furnishes 
S-acetoxymercuri-i :  6-dimethylcoumarin. 

H.  Burton. 

[Transformation  of  ethyl  oxindonecarboxylate 
into  a  naphthalenecarboxylic  ester.]  F.  Arndt 
(Bor.,  1930,  63,  [2?],  11  SO;  cf.  Hantzscli  and  Czapp, 
this  vol.,  599). — The  transformation  is  effected  by 
addition  of  diazomethane  under  the  influence  of 
methyl  alcohol  to  the  carbonyl  group;  this  adds 
methylene  to  the  intermediate  step,  ,.  The 

vicinal  ring  carbon  atom  wanders  to  the  methylene 
and  the  cyclic  •COCH,  undergoes  enolisation  and 
subsequent  methylation.  H.  Wren. 


Spatial  configuration  of  molecules.  (Mme.) 
Bamart -Lucas  and  J.  Hoch  (Ann.  Chirn.,  1930,  [x], 
13,  385 — 422). — The  configuration  of  both  aryl-maleic 
and  -fumaric  acids  can  bo  determined  by  cyclisation, 
the  former  yielding  anhydrides  and  the  latter  indones. 
Further,  the  absorption  curve  in  the  ultra-violet  of  the 
cis  (maleic)  form  is  nearer  the  visible  part  of  the 
spectrum  than  the  trans  (fumaric)  form. 

When  ethyl  phenylbromoacetato  is  slowly  added  at 
the  ordinary  temperature  to  sodamide  suspended  in 
ether,  the  mixture  heated  at  30°  for  2  hrs.,  and  then 
poured  on  ice,  the  ethereal  layer  yields  first  ethyl 
diphcnylsuccinate,  m.  p.  141°,  and  then  ethyl  diphenyl- 
maleate  (I),  m.  p.  53°,  in  45%  yield,  whilst  the  aqueous 
solution  gives  diphcnylsuccinio  anhydride,  in.  p.  158° 
[anilic  acid ,  m.  p.  174°).  Hydrolysis  of  I  with  alcoholic 
potassium  hydroxide  yields  diphenylmaleic  anhydride ; 
reduction  with  zinc  and  hydrochloric  acid  in  alcoholic 
solution  affords  the  two  ethyl  diphenylsuccinates, 
m.  p.  84°  (10 — 30%  yield)  and  141°  (50 — 65%  yield), 
respectively,  separated  by  crystallisation  from 
alcohol.  Similarly,  methyl  phenylbromoacetate,  b.  p. 
154 — 155°/28  mm.,  gives  methyl  diphenylmaleate  (II), 
m.  p.  107°,  and  methyl  diphenylsuccinate,  m.  p.  224° 
(lit.  219-5°).  Attempts  to  prepare  II  from  diphenyl¬ 
maleic  anhydride  were  unsuccessful.  Addition  of 
alcoholic  potassium  hydroxide  to  phenylbromoaceto- 
nitrile  at  —15°  affords  diphenylmaleonitrilc,  m.  p. 
160°,  in  50%  yield.  m-Tolylbromoacetonitrile  and 
excess  of  alcoholic  potassium  hydroxide  react  to  give 
di-m-tolylmaleic  anhydride,  m.  p.  97°  ( anilic  acid,  m.  p. 
144°),  in  30%  yield.  This  is  converted  by  the 
theoretical  quantity  of  aqueous  potassium  hydroxide 
into  the  potassium  salt,  which  when  heated  with 
methyl  iodide  at  100°  gives  methyl  di-m-tolylmaleate, 
m.  p.  93°.  The  latter  is  reduced  by  2inc  and  hydro¬ 
chloric  acid  to  two  isomeric  methyl  di-m-tolylsuccinates, 
m.  p.  149 — 150°  and  119 — 120°,  respectively.  Di- p- 
lolylmaleic  anhydride,  m.  p.  16S°  (anilic  acid,  m.  p. 
174 — 175°),  is  similarly  prepared  in  10 — 20%  yield 
from  p-tolylbromoaceto  nitrile  and  is  likewise  con¬ 
verted  into  methyl  di-p-tolylmaleate,  m.  p.  89°. 

By  the  action  of  ultra-violet  light  in  95%  alcoholic 
solution,  the  following  substances  were  obtained. 
Ethyl  diphenylmaleate  gives  ethyl  diphenylfumarate , 
m.  p.  76°  (hydrolysed  to  the  acid,  m.  p.  288— 289°,  and 
reduced  by  zinc  and  hydrochloric  acid  to  the  two 


ethyl  diphenylsuccinates,  m.  p.  141°  and  84°,  respec¬ 
tively),  and  an  acid,  probably  2-phenylindotie-i- 
carboxylic  acid  (III),  m.  p.  315°.  The  methyl  ester 
gives  similar  results.  Sodium  diphenylmaleate  and 
also  diphenylmaleic  acid  give  the  acid,  m.  p.  315°; 
further  illumination  of  ethyl  diphenylfumarate  affords 
an  ester,  m.  p.  89°,  hydrolysed  to  III.  Methyl  di-m- 
tolylmaleate  similarly  yields  first  methyl  di-m-tolyl- 
fumarate,  m.  p.  114—115°,  and  then  a  methyl  m-lolyl- 
methylindonecarboxylate  [acid,  m.  p.  325°).  Methyl 
di-p-tolylmaleate  is  likew-ise  converted  into  methyl 
di-p-tolylfumaratc,  m.  p.  150°. 

The  absorption  curves  in  the  ultra-violet  of  all  the 
maleic  and  fumaric  isomerides  have  been  determined. 

A.  I.  Vogel. 

Stereochemistry  of  diphenyl  compounds.  V. 
Preparation  and  resolution  of  2  :  4  :  6  :  2'  :  ,4' :  6'- 
hexanitrodiphenyl-3  :  3'-dicarboxylic  acid.  L.  H. 
Bock,  W.  W.  Mover,  and  R.  Adams  (J.  Ainer. 
Chem.  Soc.,  1930,  52,  2054— 2060).— Treatment  of 
3-bromo-2  :  4  :  6-trinitrotoluene  with  copper-bronze 
in  nitrobenzene  solution  at  175 — 183°  affords 

2  :  4  :  6  :  2' :  4' :  G'-hexanitrodi-m-lolyl,  m.  p.  240 — 
241°,  oxidised  by  a  mixture  of  sodium  dichromate, 
20%  fuming  sulphuric  acid,  and  nitric  acid  (d  1-52) 
below-  30°  to  2  :  4  :  6  :  2' :  4'  :  6' -hexanitrodiphenyl- 

3  :  3' -dicarboxylic  acid,  m.  p.  292 — -293°.  Resolution 
of  tills  is  effected  by  strychnine  into  the  d -acid,  [*]S 
+79-67°  in  5%  sodium  hydrogen  carbonate  ( strychnine 
salt,  decomp,  above  250°,  [«]B  +60°  in  pyridine),  and 
1  -acid,  m.  p.  230— 240°  (decomp.),  [a]j?  — S0-5°  in  5% 
sodium  hydrogen  carbonate  [strychnine  salt,  decomp, 
above  250°,  [a|U  -74-7°  in  pyridine).  These  acids  are 
not  raceinised  by  heating  with  acetic  acid  or  ammon¬ 
ium  carbonate  solution. 

Di-m-tolyl  can  be  nitrated  only  to  a  tetranilro- 
derivative,  m.  p.  234°  (corr.).  Hydrolysis  of  4 : 4'-di- 
cyanodi-m-tolyl  with  60%  sulphuric  acid  at  160°  and 
nitration  of  the  impure  acid  so  obtained  afford  a 
telranitrodi-m-tolyl-i  :  4' -dicarboxylic  acid,  m.  p.  330— 
350°  (decomp.)  according  to  the  rate  of  heating. 

H.  Burton. 

“  Strainless  "  rings.  II.  Effect  of  the  trans- 
decalin  nucleus  on  the  carbon  tetrahedral  angle- 
K.  A.  N.  Rao  (J.C.S.,  1930,  1162 — 1184).— J W 
hydrogen  trans -decalin -2  :  2-diacetate  (corresponding 
methyl  ester  and  its  silver  salt  described)  is  converted 
by  phosphorus  pentachloride  into  the  chloride, 
w’hich  is  treated  w-ith  bromine  and  then  with  etby 
alcohol,  u-hen  the  monobromo-e stcr  . 

C»H16>C(CH2-C0?Et)-CHBr-C02Et  is  formed  [pww 
iverted  by  "distillation  even  under  reduced  pressure 
.  . —  +  csterj 


together  with  some  of  the  acid  monobromo -ester. 
neutral  monobromo-ester  is  hydrolysed  by  boiw'b  - 
sodium  carbonate  solution  (saturated  at  105°)  to  t* 
stereoisomeridcs  A  (I),  m.  p.  156°  [aniline  salt,  m.  P- 


oi  me  lacione  or  f7'a?M-accaan-z-aceuo---sv'-".  e 
(separated  by  fractional  precipitation  of  a  be . 
solution  w-ith  light  petroleum),  whilst  the 
tw-o  possible  stercoisomcrides  O  (II),  ■m..p-  1°° 


o  possible  s  .  _  , 

[monoanilide,  m.  p.  166°),  and  D  (type  II),  lL1-  r-  —  j 
[aniline  salt,  m.  p.  122°)  (separated  by  fractional  j 
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their  ethyl  esters,  b.  p.  210 — 211°/6  mm.  and  b.  p. 
215°/6  mm.,  respectively,  and  subsequent  hydrolysis 
and  fractional  precipitation  as  for  the  A  and  B  forms), 
are  obtained  by  similar  hydrolysis  of  the  acid  mono- 
bromo-ester. 


Hydrolysis  of  either  the  neutral  or  acid  monobromo- 
estcr  with  64%  potassium  hydroxide  at  150°  affords  a 
mixture  of  three  stereoisomerides  of  trans-(ZecaZi»-p- 
spirocyclopropane-l  :  2 -dicarboxylic  acid.  The  trans¬ 
forms  were  roughly  separated  from  the  ci's-forms  by 
means  of  benzene,  the  latter  being  more  soluble; 
the  trans-A -form  (III),  m.  p.  264°  (least  soluble) 
[dianilide,  m.  p.  307°  (decomp.)],  and  the  trans-B-form 
(type  III),  m.  p.  250°  ( dianilide ,  m.  p.  303°),  were 
separated  by  fractional  crystallisation  from  aqueous 
acetone.  Esterification  of  the  residue  from  benzene 
and  hydrolysis  of  the  fraction,  b.  p.  200°/7  mm.,  yields 
the  cis-A-form  (IV),  m.  p.  185 — 186°  with  the  form¬ 
ation  of  the  cis -anhydride,  m.  p.  107°,  which  is  also 
obtained  by  distilling  either  of  the  Zrans-acids.  The 
fourth  possible  isomeride  (cis)  was  not  obtained. 
Both  the  Zrans-spiro-acids  are  stable  to  5%  hydro¬ 
chloric  acid  at  240°,  but  are  completely  decomposed  by 
10%  hydrochloric  acid  at  240°  or  by  20%  acid  at  200°. 
Hydrolysis  of  the  ester  fractions,  b.  p.  214 — 215°/7 
mm.,  and  b.  p.  224°/7  mm.,  aSords  the  lactonic  esters 
Cand  A  (above),  respectively. 

CO,H  CO,H 

I  “H  |  CO„H 

4\|  /yx/i\|  "  <iv-> 

co2h  X/\/  h 

Dibromination  of  fraas-decalin-2  : 2-diacetic  acid 
with  phosphorus  pentachloride  and  bromine  (2-2  mols.) 
at  50 — 60°  affords  trans-eZecaZrn-2  :  2-dibromoacctic 
^id,  m.  p.  199°  (dccomp.),  the  ethyl  ester  of  which  is 
converted  by  hydrolysis  with  boiling  64%  potassium 
hydroxide  solution  into  a.-kelo-tmns-decalm-2  :  2-cZf- 
Kdic  acid,  m.  p.  156°  (49%)  [quinoxalinc  derivative, 
p.  230° ;  scmicarbazone  of  the  monosodium  salt 
•fO-5H20  and  anhydrous,  m.  p.  255°  (decomp.) ; 
<<*thyl  ester,  b.  p.  22S°/21  mm. ;  phenylhyd razo n e  of 
methyl  ester,  m.  p.  235°  (decomp.)],  together  with  a 
small  quantity  (4%)  of  A2  (0‘ ^’-trails -octahydronaphlh- 
vene-2-acelic  acid,  m.  p.  100 — 101°  (sec  below)  (di- 
woniide,  m.  p.  183°),  the  eliminated  side-chain  being 
plated  as  oxalic  acid.  No  hydroxy-sjpiro-acid  is 
obtained.  Oxidation  of  the  keto-acid  with  hydrogen 

I  Peroxide  in  sodium  carbonate  converts  it  into  2-carb- 
«y-ira,w-dccahydronaphthalcne-2-acetic  acid,  m.  p. 

(A.,  1929,  1297).  Hydrolysis  of  the  dibromo- 
®*er  with  boiling  methyl-alcoholic  potassium  hydrox- 
me  affords  a  mixture  of  trans-(/ecaZi«-B-spiro-trans-l- 
*™u>xycyc\opropane-\  :  2 -dicarboxylic  acid,  B,  m.  p. 

[converted  into  the  keto-aeid  on  boiling  with 
ydrobromic  acid  (d  1-45)],-  and  the  corresponding 
^'A-methoxy-acid ,  iu.  p.  204°,  with  formation  of  the 
Anhydride,  in.  p.  145°.  These  two  acids  probably 


do  not  belong  to  the  same  series,  since  the  £ra«s-acid 
could  not  be  converted  into  the  cis-anhydride.  trans- 
(3-Decalone  condenses  with  ethyl  broinoacetate  and 
zinc  to  give  ethyl  2-hydroxy-tnms-decalin-2-acetate, 
b.  p.  179— 180°/20  mm.,  d'f  1-045,  »}J  1-4832,  which  is 
dehydrated  by  heating  with  phosphorus  oxychloride 
in  dry  benzene  to  the  ethyl  ester,  b.  p.  170/24°  mm., 
of  A1  (or  2,-h-a?w-oetahydronaphthalene-2-acetic  acid 
(above).  Hydrolysis  of  the  hydroxy-ester  with  50% 
potassium  hydroxide  gives  2-hydroxy -trans-dccaZm-2- 
acetic  acid,  m.  p.  102°,  converted  by  boiling  with  acetic 
anhydride  into  tvsn\s-decahydronaphthylidene-2-acetic 
acid,  m.  p.  145°  ( dibromide ,  m.  p.  170°).  This  ap-acid 
is  converted  into  the  py-isomeridc  by  boiling  with  64% 
potassium  hydroxide  solution.  The  similar  stability 
of  these  spZro-derivatives  of  (strainless)  (raws-decalin 
and  of  the  analogous  cycZopentanc  (Becker  and  Thorpe, 
J.C.S.,  1920,  117,  1584)  and  cycZoheptano  (Baker 
and  Ingold,  ibid.,  1923,  123,  127;  Baker,  A.,  1925, 
i,  -1277)  derivatives  suggests  that  the  average  con¬ 
dition  of  cycZohcxanc  is  one  possessing  considerable 
strain.  J.  W.  Baker. 

New  hydroxydiaralkylsuccinic  anhydride.  P. 
Cordier  (Compt.  rend.,  1930,  190,  1191 — 1193). — 
Short  treatment  of  a-bcnzylidene-a'-benzylsuccinic 
acid  with  acetic  anhydride  at  100°  (bath)  gives  the 
normal  anhydride,  m.  p.  132°,  whilst  prolonged  treat¬ 
ment  with  boiling  acetic  anhydride  affords  a -hydroxy - 
aa’-dibenzylsuccinic  anhydride,  m.  p.  55°  (methyl  ether, 
m.  p.  56°).  The  hydroxy-anhydride  is  soluble  in 
alkali  without  undergoing  ring  fission.  Such  fission 
does,  however,  occur  with  an  excess  of  alkali,  but 
acidification  of  the  resulting  solution  regenerates  the 
anhydride.  For  hydroxy-anhydride  formation  to 
occur,  it  appears  necessary  that  succinic  acid  should  be 
diaralkylated  in  the  aa'-positions  (A.,  1929,  1273). 

H.  Burton. 

Bile  acids.  XXVII.  M.  Schenok  and  H. 
Kirohhof  (Z.  physiol.  Chem.,  1930,  189,  85 — 96; 
cf.  this  vol.,  474).: — The  action  of  concentrated  sul¬ 
phuric  acid  on  the  blue  nitroso-compound  obtained  by 
the  action  of  nitric  acid  on  bilianic  acid  oximclactam 
regenerates  the  oximelactam.  From  the  nitroso- 
compound  obtained  from  bilianic  acid  dioxime  sul¬ 
phuric  acid  was  expected  to  produce  in  like  manner 
bilianic  acid  monoxime.  Although  this  was  not  isol¬ 
ated,  evidence  of  its  formation  was  obtained.  The 
prolonged  action  of  nitric  acid  on  bilianic  acid  oximc¬ 
lactam  or  its  nitroso-derivative  gives  a  compound, 
C24H36O10N2,  which  appears  to  contain  an  amino- 
group.  It  titrates  as  tetra- 
basic.  The  probable  con¬ 
stitution  is  shown  in  the 
annexed  formula,  but  the 
formula  may  bo 
C^HjjgO jqN2  (doublo  linking 
eliminated).  The  action  of 
sulphuric  acid  gives  a  pro¬ 
duct,  m.  p.  196°  (not  sharp). 
J.  H.  Birkinshaw. 

Manufacture  of  compounds  having  hydrogen¬ 
ated  ring-systems.  I.  G.  Farbenind.  A.-G., 
Assees.  of  O.  Dikes  and  K.  Aeiver. — See  B.,  1930, 
549. 
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Chloroimines.  I.  o-Chlorohenzylidinechloro- 
imine  and  anisylidinechlor oimine .  C.  R.  Hauser 
and  M.  L.  Hauser  (J.  Arner.  Chem.  Soc.,  1930,  52, 
2050 — 2054). — Condensation  of  o-chlorobonzaldchyde 
and  anisaldehyde  with  monochloroamine  in  cold 
aqueous  solution  gives  the  corresponding  chloroimines 
(N-chloroaldimines),  m.  p.  2S— 29°  and  43 — 44°,  re¬ 
spective^.  The  former  of  these  is  the  more  stable, 
but  both  compounds  liberate  hydrogen  chloride  slowly 
at  the  ordinary  temperature,  furnishing  the  corre¬ 
sponding  nitrile.  When  heated  above  the  m.  p.  they 
decompose  explosively.  o-Chlorobeuzylidenechloro- 
imine  decomposes  slowly  in  alcoholic  solution,  forming 
mainly  o-chlorobenzaldehyde.  H.  Burton. 

Supposed  mandelo isonitrile.  W.  Baker  and 
R.  G.  A.  New  (J.C.S.,  1930,  1274— 1275).— The 
mandeloisonitrile,  m.  p.  196°  (corr.),  of  Wood  and 
Lilley  (A.,  1925,  i,  400)  has  m.  p.  198°  and  formula 
C33H1802N2.  It  is  completely  hydrolysed  by  dilute 
acids,  giving  1,  2,  and  2  mols.  of  benzaldehyde, 
mandelic  acid,  and  ammonia.  It  is  therefore  re¬ 
garded  as  di-(a-cyanobenzyloxy)phenylmethanc, 
CHPh(OCHPh-CN)2.  R.  J.  W.  Le  Fevre. 

Cannizzaro  reaction.  G.  Lock  (Monatsh.,  1930, 
55,  307— 315) . — Halogeno-3-hydroxybenzaldehydes 

containing  chlorine  or  bromine  in  the  2-  or  G-position 
undergo  the  Cannizzaro  reaction  (cf.  A.,  1929,  814), 
whereas  2  :  6-dihalogeno-3-hydroxybcnzaldehydes  do 
not.  In  the  last  case  elimination  of  the  aldehyde 
group  occurs  :  R-CHO+KOH — >■  H-C02K+ R-H. 

[With  W.  Hosaeus,  jun.]. — Chlorination  of  m-hydr- 
oxybenzaldchyde  in  acetic  acid  solution  with  chlorine 
diluted  with  carbon  dioxide  gives  32-6%  of  the 
theoretical  amount  of  2-chloro-3-hydroxybenzalde- 
hyde,  m.  p.  139°  (all  m.  p.  are  corr.),  together  with  a 
mixture  of  products,  chlorinated  further  to  2:4:6- 
trichloro-3-hydroxybenzaldehyde  (cf.  Hodgson  and 
Beard,  A.,.  1926,  292).  Treatment  of  2-chloro-  and 
4 : 6-dibromo-3-hydroxybenzaldehydes  with  50% 
potassium  hydroxide  solution  at  60 — 70°  affords 
2-chloro-,  m.  p.  132°  ( methyl  ether,  m.  p.  107 — 108°), 
and  4  :  H-dibromo-'Z-hydroxybenzyl  alcohols,  m.  p.  161-5° 
{methyl  ether,  m.  p.  138-5 — 139°),  respectively,  to¬ 
gether  with  the  corresponding  benzoic  acids.  Similar 
treatment  of  2  :  6-dichloro-,  2:4:  6-trichloro-,  and 
2:4:6-  tribromo  -  3  -  hydroxybenzaldehydes  gives 
potassium  formate  and  2  :  4-dichloro-,  2:4:  6-tri- 
chloro-,  and  2:4: 6-tribromo-phcnol,  respectively. 
Contrary  to  the  statement  of  Hodgson  and  Beard  (A., 
1925,  i,  674),  2:4: 6-tribromo-3-hydroxybenzalde- 
hyde  cannot  be  prepared  by  brominating  m-hydroxy- 
benzaldehyde  in  chloroform  solution. 

H.  Burton. 

Optical  resolution  of  racemic  aldehydes.  I. 
M.  Betti  [with  P.  Pratesi]  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  587 — 593). — Treatment  of  the  racemic 
form  of  p-methoxyhydratropaldehyde  with  'phenyl - 
[3-hydroxynaphthylmethylamine,  yields  a  mixture  of 
two  dextrorotatory  aldehyde-imines,  [a]D  +43*1°  and 
+40-4°,  respectively.  Hydrolysis  of  these  gives 
l-p-metkoxyhydratropaldehyd e,  [a],,  —2-45°  (oxime, 
L« )i>  +7-9°),  and  d-p-methoxyhydratropaldehyde,  [a|„ 
-|-2-52°  (lrevorotatory  oxime).  T.  H.  Pope. 


Reactions  of  4-hydroxy-3-ethoxybenzaldehyde. 

J.  L.  Klotz  (Amer.  J.  Pharm.,  1930, 102, 274—279).- 
Colour  reactions  do  not  distinguish  between  vanillin 
and  ethylvanillin  (4-hydroxy-3-ethoxybenzaldehyde), 
which  is  best  characterised  as  the  phenylhydrazonc, 
m.  p.  124 — 126°,  and  as  dchydrodiethylvanillin,  m.  p. 
232—235°.  "  H.  E.  F.  Notion . 

Derivatives  of  m-xylene.  E.  G.  Boyce,  W.  P. 
Rankine,  and  A.  Robertson  (J.C.S.,  1930,  1216 — 
1217). — m-Xylorcinolcarboxylic  acid,  m.  p.  199 — 200° 
(Kostanecki,  A.,  1887,  39,  gives  m.  p.  196°),  is  con¬ 
veniently  prepared  by  heating  together  m-xylorcinol, 
potassium  carbonate,  and  glycerol  in  an  atmosphere  of 
carbon  dioxide  at  130°,  in  a  manner  similar  to  that 
employed  by  Robertson  and  Robinson  (A.,  1927,  1084) 
for  p-orsellinic  acid.  4-Nitro-m-6-xylenol  methyl 
ether,  m.  p.  56 — >57°  (prepared  by  the  action  of  methyl 
sulphate  on  the  parent  phenol),  is  reduced  by  iron 
powder  in  boiling  alcohol  to  6-methoxy-m-4-xylidine, 
in.  p.  83°  {acetyl  derivative,  m.  p.  160°),  isolated  as  its 
hydrochloride  which,  by  conversion  of  the  amino- 
group  through  the  diazo-compound  affords  Q-meth- 
oxy-m-i-xylcnol,  m.  p.  S0°.  Partial  methylation  of 
m-xylorcylaldehyde  (Robertson  and  Robinson,  loc. 
cit.)  with  methyl  iodide  and  an  excess  of  potassium 
carbonate  in  boiling  acetone  affords  2-hydroxy-6- 
methoxy- 3  :  5-dimelhylbenzaldehyde,  m.  p.  52°,  which 
condenses  with  oi-methoxyaeetoveratrone  in  the  1 
presence  of  hydrogen  chloride  in  ethyl  acetate  to  ; 
give  3:5:3':  4'-tetramethoxy-6  : 8-dimethylflavylium 
chloride  {ferrichloride,  m.  p.  177 — 178°). 

J.  W.  Baker. 

Condensation  products  of  aromatic  aldehydes 
with  (3-angelicalactone.  W.  F.  von  Oettingen  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2024— 2025).-*- 
Salicylidene- ,  m.  p.  96°,  a -resorcylidene- ,  m.  p.  167— 
168°,  a-anisylidene-,  m.  p.  99°,  a-vanillylidene-,  m.  p- 
143°,  and  a -piperonylidene-fi-angelicalactones,  m.  p- 
125°,  are  obtained  by  condensation  of  the  appropriate 
aldehyde  in  presence  of  a  small  amount  of  diethyl- 
amine.  Pure  products  were  not  formed  with  benz¬ 
aldehyde,  cinnamaldehyde,  and  (3-phenyl  propaldehyde. 

H.  Burton. 

o-  and  ?n-Derivatives  of  simple  phenyl  alkyl 
ketones.  L.  A.  Elson,  C.  S.  Gibson,  and  J.  D.  A. 
Johnson  (J.C.S.,  1930,  1128— 1136).— Reduction  of 

m-nitroacctophononc  affords  w-aminoacetophcnone, 

m.  p.  98—99°  (Morgan  and  Moss,  A.,  1924,  i,  57,  give 
92—93°)  [semicarbazone,  m.  p.  196°  (deconip-)i 
p-toluenesidphonyl  derivative,  m.  p.  130°],  which 
converted  by  the  Sandmeyer  reaction  into  m-broino- 
acetophenone,  b.  p.  127-5°/14  mm.,  m.  p.  7 — 8°  [.sewn-  . 

carbazone,  m.  p.  232 — 233°  (decomp.)].  This  is  con-  , 
verted  by  nitric  acid  {d  1-5)  below  0°  into  5-bro/tM-  J 
'2-nitroaeetophenone,  b.  p.  172 — 174°/14  mm.,  m.  P-.°t 
[semicarbazone,  m.  p.  163 — 164°  (decomp. )]• 
larly,  o-aniinoacctophenone,  b.  p.  130-5°/14  mm-, 
m.  p.  20°  [semicarbazone,  m.  p.  290°  (decomp-h 
p-toluenesulphonyl  derivative,  m.  p.  148°],  is  convertea 
into  o-bromoacetophenone,  b.  p.  112°/10  mni-  (sen  - 
carbazone,  m.  ]i.  177°).  By  similar  processes  projnj 
phenone  is  converted  into  m-nitro-,  m.  p-  1  '  j 

m -amino-,  b.  p.  168— 169°/15  mm.,  in.  1).  42  IP 
toluenesulphonyl  derivative,  m.  p.  97°),  , 
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b.  p.  143°/1S  mm.,  m.  p.  36°  ( semicarbazone ,  in.  p. 
180°),  o-amino-  [scmicarbazonc,  m.  p.  190°  (decomp.); 
p-toluenesidphonyl  derivative,  softens  at  125°  and  de¬ 
comp.  over  a  considerable  range  of  temperature], 
o-bronio-,  b.  p.  125°/12  mm.  ( semicarbazone ,  m.  p. 
182°),  and  o  :  a-dibromo-,  b.  p.  154 — -155712  mm., 
m.  p.  38 — 39°,  -propiophenone.  ii-Butyrophenone  is 
converted  into  m-nitro-,  m.  p.  (32 — 63°  ( scmicarbazonc. , 
m.  p.  166—167°),  m -amino-,  b.  p.  179— 180°/16  mm., 
m.  p.  27 — 28°  (p -toluenesulphonyl  derivative,  m.  p. 
70°),  m -bromo-,  b.  p.  152°/20  mm.,  m.  p.  9 — -10° 
[semicarbazone,  m.  p.  15S°),  o-amino-,  b.  p.  153716 
mm.,  m.  p.  45°  (p-toluenesidphonyl  derivative,  m.  p.' 
110°),  and  o-bronw-n-bulyrophenone,  b.  p.  143°/16  mm. 
(semicarbazone,  m.  p.  172°).  The  last  is  converted  by 
bromine  in  acetic  acid  into  ( ?)  o  :  a -dibromo-,  b.  p. 
172716  mm.,  and  by  bromine  into  (?)o :  «* -Iri- 
bromo-,  m.  p.  27 — 28°,  -\\-butyrophenone.  Condens¬ 
ation  of  a-bromobutyryl  chloride  and  chlorobenzene 
in  carbon  disulphide  solution  in  the  presence  of 
aluminium  chloride  affords  p-chloro-a-bromo-n-butyro- 
[henone,  b.  p.  162°/14  mm.,  m.  p.  43°,  but  attempts  to 
prepare  the  p  :  a-dibromo-compound  by  a  similar 
method  gave  only  an  impure  product.  When 
o-aminopropiophenone  is  heated  with  semicarbazide 
acetate  it  yields  o-aminophenylelhylkclazinc, 
(NH2'CGH1,OEt!N‘)2,  in.  p.  130°  (which  is  also  formed 
in  small  quantity  with  the  semicarbazide  in  the  cold), 
Q-aminophenyl-i\-propylkctazine,  m.  p.  135°,  being 
similarly  prepared  from  o-amino-n-butyrophenone. 

J.  W.  Baker. 

Keto-oxidation  product  of  a-acetylacenaphth- 
ene.  K.  DziewoiSski  and  J.  Reiss  (Bull.  Acad. 
Polonaise,  1930,  A,  62 — 65). — Contrary  to  Graebe  and 
Haas  (A.,  1903,  i,  40S)  oxidation  of  5-acetylace- 
naphthene  (best  prepared  by  the  action  of  aluminium 
chloride  on  acetyl  chloride  and  acenaphthene  without 
solvent)  with  sodium  dichromate  and  acetic  acid  at  50° 
gives  only  traces  of  4-acetylnaphthalene-l  :  S-di- 
carboxylic  acid,  the  main  products  being  5-acetyl- 
Kenaphthenequinone,  m.  p.  192 — 193°  [diphenyl- 
kydrazone,  m.  p.  240 — 242°;  dioxime,  m.  p.  275 — 278° 
(decomp.)],  and  •  2  :  2 ’-diketo-o  :  5 ' -diacetyldiace- 
wphthylidene,  m.  p.  295°  (decomp.). 

J.  W.  Baker. 

Synthesis  of  acetyl  derivatives  of  1-benzyl- 
naphthalene.  I.  4-Acetyl-l-benzylnaphthalene. 
K.  Dziewonski  and  J.  Moszew  (Bull.  Acad.  Polo¬ 
naise,  1930,  A,  66 — 71). — 1-Benzylnaphthalene  reacts 
noth  acetyl  chloride  in  the  presence  of  aluminium 
chloride  in  carbon  disulphide  solution  at  the  ordinary 
temperature  to  give  4-acetyl-l-benzylnaphthcdene,  b.  p. 
240— -245°/12  mm.,  m.  p.  75°  ( picrate ,  m.  p.  113°) 
(60%),  together  with  a  diacetyl  derivative,  b.  p. 
265— 270712  mm.,  m.  p.  135°  (10%),  as  a  by-product. 
The  oxime,  m.  p.  240 — 241°,  of  4-acetvl-l-benzyl- 
naphthalene  undergoes  a  Beckmann  rearrangement 
ffhen  its  solution  in  acetic  acid  and  acetic  anhydride 
saturated  with  anhydrous  hydrogen  chloride  is  heated 
!  at  100°,  to  give  4-acetamido-l-benzylnaphthalcne, 
p.  208 — 209°,  hydrolysed  by  boiling  6%  hydro¬ 
chloric  acid  to  4-benzyl-a-naphthylamine  identical 
"nth  a  specimen  obtained  by  the  action  of  ammonia 
j  cm  4-benzyl-a-naphthol  (A.,  1928,  405).  Nitric  acid 
v  1'52)  in  acetic  acid  at  10 — 15°  converts  4-acetyl-l- 


benzylnaplithalene  into  its  5-m'<ro-derivative,  m.  p. 
153°,  whilst  boiling  10%  nitric  acid  oxidises  it  to 
4,-benzoyl-ai-naphthoic  acid,  m.  p.  ISO — 1S1°. 

J.  W.  Baker. 

Attempted  syntheses  of  symmetrical  aryl-  and 
benzoyl-substituted  ethanes.  S.  Goldschmidt 
and  F.  Nagel  (Ber.,  1930,  63,  [B],  1212 — 1217). — 
The  colourless  variety  of  dibenzoylphenylmethane, 
m.  p.  149°,  is  converted  by  bromine  in  boiling  carbon 
tetrachloride  into  dibenzoylphenylmethyl  bromide,  m.  p. 
80°,  which  is  slowly  hydrolysed  by  boiling  60% 
alcohol  and  liberates  iodine  from  acidified  potassium 
iodide.  It  is  transformed  by  silver  powder  in  boiling 
benzene  into  a  compound,  m.  p.  203°,  with  the  com¬ 
position  of  s-tetrabenzoyldipheuylethane,  but  doubts 
regarding  its  constitution  arise,  since  it  is  little  re¬ 
active  and  is  transformed  by  bromine  into  a  substance, 
C36H2504Br,  m.  p.  212°.  9-Bromo-9-benzoylfluorene 
and  silver  powder  yield  9  :  9 ' -dibenzoyldijluorenyl, 
m.  p.  199°,  re-converted  into  the  original  compound 
by  bromine.  It  gives  coloured  solutions  which  do  not 
obey  Beer’s  law  in  liquids  of  high  b.  p.  The  corre¬ 
sponding  radical  appears  little  sensitive  to  oxygen. 
2  :  7-Dibromofluorenc  and  ethyl  benzoate  yield  2  :  7- 
dibromo-9-benzoylfluorene,  converted  by  bromine  in 
chloroform  in  presence  of  a  little  red  phosphorus  into 
2:7:  Q-tribromo-9-benzoylJluorcne,  m.  p.  177°.  The 
last-named  substance  and  silver  powder  afford  di-(2  :  7- 
dibromo-d-benzoyl-9-fluorenyl),  m.  p.  263°,  obtained 
also  from  dibromobenzoylfluorene  and  a  limited 
amount  of  bromine.  It  behaves  like  the  bromine-free 
arent  substance  when  heated.  Treatment  of  benzoyl- 
iphenylmcthyl  bromide  with  silver  powder  gives 
products  in  which  the  presence  of  an  ethane  is  estab¬ 
lished  by  its  power  of  dissociation;  the  compound 
cannot  be  caused  to  crystallise  and  does  not  appear  to 
regenerate  the  bromide  when  treated  with  bromine. 

Benzoyldiphenylcarbinol  is  converted  by  vanadous 
sulphate  into  benzoyldiphenylmethane,  in.  p.  133°; 
9-bromo-9-benzoylfluorene  similarly  affords  9-benzoyl- 
fluorene. 

The  electronegative  character  of  the  central  carbon 
atom  of  the  benzoyl-substituted  methane  derivatives 
is  shown  by  the  liberation  of  iodine  from  a  neutral 
solution  of  potassium  iodide  in  acetone  by  dibenzoyl¬ 
phenylmethyl  bromide  and  the  removal  of  bromine 
by  thiosulphate ;  in  each  case  dibenzoylphenyl¬ 
methane  is  produced.  9  -  Bromo  -  9  -  benzoylfl  uorenc 
and  potassium  iodide  slowly  yield  the  corresponding 
ethane.  H.  Wren. 

Supposed  hexaphenylacetone.  W.  Schlenk 
and  E.  Bergmann  (Annalen,  1930,  480,  183 — 187). — 
The  hexaphenylacetone,  m.  p.  80 — 81°  (given  in  error 
for  180 — 181°),  of  Schlenk  and  Bergmann  (A.,  1928, 
1040)  is  p-triphcnylacetyltriphenylmethane  (cf.  Wie- 
land  and  Kloss,  A.,  1929,  1053),  since  it  is  formed  from 
sodium  triphenylmethyl  and  methyl  p-diphenylmethyl- 
benzoate,  m.  p.  77°.  The  ketyl  formed  from  the  above 
ketone  is  best  represented  as 

CPh2:C6H4:C(0Na)-CPh3  (cf.  loc.  cit.).  When  the 
ketyl  is  treated  with  iodine  in  benzene,  p -triphenyl- 
acetyUriphenylmethyl  peroxide  (-|-C4Hg02),  m.  p.  200 — 
201“  (decomp.)  (crystallised  from  dioxan),  is  obtained. 
Treatment  of  p-triphenylacetyltriphenylmethane  with 
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sodium  triphenylmethyl  at  0°  yields  triphenyl- 
methane,  indicating  that  the  ketyl  (also  formed 
during  the  reaction)  arises  from  a  substitution 
reaction.  H.  Burton. 

Isomerism  among  9-substituted  fluorenes  (?). 
III.  A.  Kliecl,  F.  Weng,  and  G.  Wiest  (Ber., 
1930,  63,  [B\,  1202—1270;  cf.  A.,  1929,  812;  Pfeiffer 
and  Liibbe,  this  vol.,  779). — The  sodium  derivative  of 
fluorene  is  converted  by  benzoyl  chloride  into  a  mixture 
of  fluorene  and  a  dibenzoylfluorene,  m.  p.  189-5 — 
190° ;  the  last-named  product  is  also  obtained  by  the 
action  of  benzoyl  chloride  in  alkaline  solution  on 
Werner’s  bcnzoylfluorene,  m.  p.  13S°  (cf.  A.,  1906,  i, 
436)  or  by  benzoylation  in  benzene  solution  in  presence 
of  pyridine.  Treatment  of  the  lithium  derivative  of 
fluorene  with  benzoyl  chloride  (cf.  Schlenk  and  Berg- 
mann,  A.,  1928,  1031  seq.)  gives  a  product,  m.  p.  180°, 
having  the  composition  of  a  dibenzoylfluorene.  The 
existence  of  two  isomeric  9-benzoyllluorCnes  is 
therefore  not  confirmed,  whereas  two  isomeric  benzoyl 
derivatives  of  9 -bcnzoylfluorene  exist.  The  product 
of  m.  p.  180°  is  smoothly  converted  by  hot  acetic  acid 
containing  a  little  water  into  benzoic  acid  and 
9-benzoylfluorenc.  Catalytic  hydrogenation  in  pres¬ 
ence  of  spongy  platinum  converts  the  isomcridc, 
m.  p.  189-5 — 190°,  into  the  compound 
C<il^'>CH-CHPh-OBz,  m.  p.  181°,  also  prepared  by 
benzoylation  of  phenyl-S -fluorenylcatbinol,  m.  p. 
118-5 — 119°,  obtained  by  reducing  9-bcnzoylfluorenc 
with  aluminium  amalgam  in  moist  ether.  The 
compound  of  m.  p.  180°  remains  unaffected  by 
hydrogen.  To  the  two  isomeridcs  the  constitutions 

c6h4>c:cp1i-OBz  and  cgh4>CBz2  arc  thercforc 

ascribed. 

Analyses  and  determinations  of  mol.  wt.  of  p-anisyl- 
idencfluorene,  m.  p.  141°,  confirm  the  results  of 
Schlenk  and  Bcrgmann  ( loc .  cit.).  Treatment  of  it 
and  of  the  compound,  in.  p.  12S — 129°,  with  ozone 
affords  fluorenone  and  anisaldehyde.  A  case  of  iso¬ 
merism  appears  therefore  to  bo  presented  and  both 
compounds  are  regarded  provisionally  as  9-substituted 
fluorenes,  but  the  intense  colour  of  the  P-form  does 
not  appear  to  receive  explanation  by  the  hypothesis  of 
Schlenk  and  Bcrgmann.  Treatment  of  P-anisylidene- 
fluorcnc  with  aluminium  amalgam  in  moist  ether  yields 
a  mixture  from  which  a  substance,  m.  p.  272 — 273°, 
apparently  derived  from  2  mols.  of  the  original 
material,  is  isolated.  Catalytic  hydrogenation  in 
presence  of  spongy  platinum  transforms  a-benzyl- 
idenc-  and  a-anisylidene-fluorenc  into  9-benzyl- 
and  9-anisyl-fluorene,  whereas  the  corresponding 
P -derivatives  combine  With  four  atoms  of  hydrogen 
yielding  “  dihydrobenzylfluorene,”  m.  p.  71°,  and 
“  dihydroanisylfluorene,”  m.  p.  61-5 — 62°.  Demethyl- 
ation  of  the  last-named  compound  affords  “  dihydro- 
•hydroxybenzylfluorene,”  m.  p.  101-5 — 102°.  This 

ehaviour  is  not  compatible  with  Schlenk  and  Berg- 
mann’s  theories.  H.  Wren. 

Benzoin  condensation.  A.  A.  Morton' and  J.  R. 
Stevens  (J.  Amer.  Cheiu.  Soc.,  1930,  52,  2031— 
2037). — -When  the  benzoin  condensation  is  carried 
out  with  potassium  cyanide  and  a  mixture  (1  : 1)  of 


95%  alcohol  and  light  petroleum,  the  yield  of  product 
is  higher  than  with  the  alcohol  alone.  The  yield  is 
diminished  when  a  mixture  of  alcohol  and  carbon 
disulphide,  ether,  acetone,  ethyl  bromide,  carbon 
tetrachloride,  or  chlorobenzene  is  used.  Appreciable 
amounts  of  benzoin  are  -formed  when  benzene, 
toluene,  or  xyleno  is  used  alone  as  the  solvent.  A 
small  amount  of  benzoin  is  obtained  by  using  potassium 
cyanide  and  a  mixturo  (5:1)  of  light  petroleum  and 
95%  alcohol;  replacement  of  the  potassium  with 
sodium  cyanide  increases  the  yield.  The  linear 
course  of  the  reaction  with  sodium  cyanide  suggests 
that  the  solubility  of  the  salt  in  the  mixed  solvent  is 
the  main  factor  (the  sodium  salt  is  10-6  times 
as  soluble  as  the  potassium).  Although  sodium 
cyanide  is  6  times  as  soluble  in  95%  alcohol  as  in 
the  5 :  1  mixture,  reaction  proceeds  faster  (per 
cyanide  dissolved)  in  the  latter  solvent ;  the  type  of 
velocity  curve  is  different  with  the  two  solvents.  In 
all  the  reactions  carried  out  in  presence  of  light 
petroleum,  an  additivo  compound  of  equimolecular 
amounts  of  benzaldohydc  and  sodium  cyanide  is 
isolated.  This  is  decomposed  by  water  to  the 
aldehyde  and  cyanide,  but  when  kept  in  a  desiccator 
it  changes  slowly  to  benzoin.  Benzaldehyde  and 
sodium  cyanide  also  react  in  presence  of  dry  light 
petroleum  in  an  atmosphere  of  nitrogen,  forming 
benzoin.  Mechanisms  involving  ionisation  are  not 
applicable  to  the  results  obtained.  A  mechanism 
based  on  Pfeiffer’s  theory  of  additive  compounds  as 
catalysts  (A.,  1911,  i,  788)  and  another  involving  the 
addition  of  sodium  cyanide  across  the  carbonyl 
double  linking  are  suggested. 

Additive  compounds  are  formed  from  sodium 
cyanide  and  cinnamaldchyde,  ethyl  benzoate,  or 
benzoyl  cyanide.  Mercuric,  cuprous,  thallous, 
triphenylmethyl,  and  tert. -butyl  cyanides  do  not 
catalyse  the  reaction  in  the  5  :  1  mixture  of  light 
petroleum  and  alcohol.  H.  Burton. 

Manufacture  of  compounds  of  the  general 
formula  RCH<^^>Ar,  especially  derivatives  of 
1  :  3-diketohydrindene.  T.  K.  and  L.  M.  Walker, 
H.  Shaw,  and  R.  Black. — See  B.,  1930,  549. 

Azo-dyes  derived  from  4  :  6-diacetoresorcinol. 
J.  Algar  and  M.  Boylan  (Proc.  Roy.  Irish  Acad., 
1930,  39,  343 — 350). — Poor  yields  of  dyes  are  obtained 
by  direct  coupling  of  diazonium  salts  with  dibenzyl- 
idencdiacetoresorcinol  (I).  Better  yields  arc  obtained 
by  first  coupling  the  diazonium  salts  with  diaccto- 
resorcinol,  followed  by  condensation  with  aldehydes  in 
the  presence  of  alcoholic  hydrochloric  acid  or  of 
piperidine.  Thus  diazotised  o-toluidinc  and  I  in  the 
presence  of  aqueous  sodium  hydroxide  yield  o -toluene- 
azodibenzylidenediacctorcsorcuiol,  m.  p.  231 — 232  • 
Benzeneazodibenzylidenediacetoresorcmol,  m.  p-  229— 
230°,  is  similarly  obtained  from  aniline.  Coupling 
of  diazotised  aniline  with  diacetoresorcinol  in  the 
presence  of  aqueous  sodium  hydroxide  and  carbonate 
yields  benzeneazodiacetoresorcinol,  m.  p.  205— "2Uo  , 
which  condenses  with  anisaldehyde,  piperonaldehyae, 
and  p-dimctliylaminobenzaldehyde  to  give^  respec¬ 
tively  benzeneazo-dianisylidene-,  m.  p.  232 — 233°,  -o'" 
piperonylidene-,  m.  p.  261 — 262°,  and  -di-p-dimelny  ■ 
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aminobehzylidene-diacetoresorcinol,  m.  p.  227—228°. 
m-4 -Xylene-,  m.  p.  207 — 208°,  and  p -toluene -azodi- 
acetoresOrcinol  (II),  m.  p.  210 — -211°,  were  similarly 
prepared  from  m-xylidine  and  p-toluidino,  re¬ 
spectively.  II  condenses  with  anisaldehyde  and 
with  piperonaldchydc  to  give  p -tolueneazo-di- 
anisylidene- ,  in.  p.  234—235°,  and  -dipiperonylidene- 
diacetoresorcinol,  m.  p.  251- — -252°,  respectively. 

A.  I.  Vogel. 

Preparation  of  tetrachloro-jp-benzoquinone, 
trichloro-p-benzoquinone,  and  s-trichloroaniline 
from  aniline  by  electrolysis.  J.  Erdklyi  (Ber., 
1930,  63,  [5],  1200 — 1203). — Electrolysis  of  aniline 
in  hydrochloric  acid  solution  between  carbon 
electrodes  causes  chlorination  to  s-trichloroaniline 
or  simultaneous  oxidation  and  chlorination  to  chloro- 
quinones.  With  increasing  concentration  of  the  acid, 
the  degree  of  oxidation  and  chlorination  decreases. 
In  10%  solution  tctrac  h  loro  -p-benzoquinone  is 
obtained,  in  20%  solution  trichloro-p-benzoquinonc, 
and  in  concentrated  hydrochloric  acid  exclusively 
s-trichloroaniline  as  final  product.  The  best  yields 
of  the  totrachloroquinohc  aro  obtained  when  the 
temperature  of  tho  elcetrolyto  is  allowed  to  rise 
spontaneously  to  35 — 40°.  Trichloroquinone  is 
obtained  when  the  temperature  is  maintained  at 
5 — 15°  and  s-trichloroaniline  when  the  cooling  is 
moderate.  In  all  cases  the  current  density  is  0-1 
amp./sq.  cm.  H.  Wren. 

Synthesis  of  1-methylanthraqrunones.  A. 
Fairbourne  and  G.  E.  Foster  (J.C.S.,  1930,  1275— 
1276). — The  method  of  Pickles  and  Weizmann 
(Proc.  C.S.,  1904,  20,  201)  for  the  synthesis  of  anthra- 
quinones  by  the  action  of  tho  appropriate  Grignard 
reagent  on  phthalic  anhydride  has  been  successfully 
applied  to  the  preparation  of  1-methylanthraquinone. 
Interaction  of  magnesium  o-tolyl  bromide  and 
phthalic  anhydride  Under  conditions  maintaining  a 
continuous  excess  of  the  anhydride,  to  minimise  the 
formation  of  the  diarylphthalide,  affords  2-o -toluoyl- 
benzoic  acid,  m.  p.  above  120°,  readily  converted 
into  1-methylanthraquinone,  identical  with  a  specimen 
obtained  by  Fischer  and  Sapper's  method  (A.,  1911, 
i,  279).  2-o-Hydroxyxyloylbenzoic  acid  (J.C.S.,  1923, 
q^c  123, -1137)  is  converted  by 
acetic  anhydride  and  sodium 
acetate  into  a  diacetate  (I). 
The  hydroxyanlhraquinonc  is 
similarly  acetvlated  to  4- 
acetoxy- 1  :  2  *  dimethylanthra- 
quinone,  m.  p.  154°,  which,  however,  could  not  bo 
reduced,  but  by  distillation  with  zinc  dust  affords  a 
substance,  m.  p.  200°,  which  is  not  tho  unknown 
1 : 2-dimethylanthracene,  since  it  is  oxidised  to  a 
substance,  m.  p.  288°.  J.  W.  Baker. 

Nitration  of  2-hydroxy-3-methylanthra- 
quinone.  P.  C.  Metter  and  S.  C.  Pal  (J.  Indian 
Chem.  Soc.,  1930,  7,  259— 262).— 2-Hydroxy-3- 
toethylanthraquinone  is  nitrated  by  potassium 
titrate  and  sulphuric  acid  to  \-nkro-2-hydroxy- 
s-methylanlhraquinone,  m.  p.  267°  (methyl  ether, 
m-  P-  206°,  formed  either  by  methylation  or  nitration 
the  2-methoxy-derivative).  Reduction  of  the 
aitro-derivatives  with  5%  sodium  sulphide  solution 


gives  l-amino-2-hydroxy-,  m.  p.  215 — 216°,  and 
l-amino-2-methoxy-3-mcthylanlhraquinone,  m.  p.  195°. 
Treatment  of  the  above  nitromethoxy-derivative 
with  methyl-alcoholic  potassium  methoxido  affords 
1  : 2-dimelhoxy-2-methylanthraquinone,  m.  p.  127°, 
demethylated  by  aluminium  chloride  at  200°  to 
3-methylalizarin  [diacetyl  derivative,  m.  p.  162° 
(given  erroneously  as  262°  in  A.,  1929,  70)].  Re¬ 
duction  of  3-methylpurpurin  ( loc .  cit. ;  triacetyl 
derivative,  m.  p.  213°)  with  stannous  chloride  and 
10%  sodium  hydroxide  solution  furnishes  rubiadin. 

Nitration  of  1  : 2-dimcthoxy-3-nicthylanthra- 
quinone  with  potassium  nitrate  and  sulphuric  acid 
gives  the  4(  ?)-m‘<ro-derivativo,  m.  p.  248°. 

H.  Burton. 

Constitution  of  santonin.  II.  Synthesis  of 
racemic  desmopotrosantonin.  G.  R.  Clemo, 
R.  D.  Haworth,  and  E.  Walton  (J.C.S.,  1930, 1110 — 
1115;  cf.  A.,  1929,  1454). — The  synthesis  of  a  lactone 
possessing  the  structure  III  which  is  identical  with 
racemic  desmolroposantonin  obtained  from  santonin 
(Andreocci,  A.,  1899,  i,  301)  necessitates  a  slight 
modification  of  the  structure  previously  suggested 
for  santonin  (A.,  1929,  1454),  the  formula  (I)  being 
now  adopted. 

Me  C-O-CO 
HO/^V^g-CHMc 

WCH’  ™ 

Mo  CH2 
Me  CH-O-CO 
HO/\/\gH-CHMo 


CMc  CH-O' 


Yh£ 


•o-po 

?H-CHMe 

CH2 


SdkC" 


(HI.) 


Ethyl  -  S  -  4  -  methoxy  -2:5-  dimethylbcnzoylbutane- 
pPy-tricarboxylato  is  hydrolysed  with  aqueous- 
alcoholic  sodium  hydroxide  to  the  mixed  racemates  of 
S  -  4  -  methoxy  -2:5-  dimethylbenzoylbutane  -  py  -  di- 
carboxylic  acid  (loc.  cit.)  (methyl  ester,  m.  p.  73 — 74°), 
and  the  latter  converted  into  the  anhydride,  m.  p. 
171°,  by  heating  at  180°  (a  second  form  of  this 
anhydride  was  not  isolated) ;  reduction  of  the 
anhydride  by  Clemmensen’s  method  affords  the 
low-melting  form  of  a-(p-4-mcthoxy-2  :  5-dimethyl- 
phenylethyl)-a'-methylsuccinic  acid,  m.  p.  131 — 132° 
(loc.  cit.),  which  on  demethylation  with  hydriodic 
acid,  followed  by  treatment  with  warm  sulphuric 
acid,  is  converted  into  the  lactone  (II)  of  the  enolic 
form  of  x-7 -hydroxy- 1  -keto - 5  :  S-dimethyl-l  :  2  :  3  :  4- 
letrahydroiiaphthyl-2-projnonic  acid,  m.  p.  250 — 253° 
(corresponding  free  acid,  m.  p.  191°).  Reduction  of 
II  by  means  of  sodium  amalgam  in  alcohol  yields 
tho  lactone  (III)  of  a-1  :  7 -dUiydroxy-5  :  8 -dimethyl- 
1:2:3:  i-letrahydronaphthyl-2-propionic  acid,  m.  p. 
200 — 201°,  which  is  identical  with  d&smolroposantonin 
from  natural  sources;  acetyldcsmotroposantonin 
from  either  source  has  m.  p.  146°. 

Bromination  of  methyl  and  ethyl  (3-4 -methoxy- 
2  :  5 -dimethylbenzoylpropionates,  m.  p.  94 — 95°  and 
49 — 50°,  respectively,  leads  to  the  corresponding 
p-6roi«o-esters,  respective  m.  p.  96°  and  98 — 100°; 
condensation  of  ethyl  p-broino-p-4-methoxy-2  : 5- 
dimcthylbenzoylpropionate  with  ethyl  sodiomethyl- 
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malonate  gives  a  tricarboxylate  which  is  converted 
by  hydrolysis  and  heating  into  the  above-mentioned 
anhydride,  m.  p.  171°.  The  bearing  of  this  observ¬ 
ation  on  the  structure  of  ethyl  &-4-methoxy-2  :  5- 
dimcthylbenzoylbutane-[:i(3y-tricarboxylate  is  dis¬ 
cussed. 

Supplementary  details  of  the  preparation  of 
tfcsntofroposantonin  by  the  method  of  Andreocci 
( loc .  cit.)  are  given.  R.  Child. 

Synthesis  of  methysticin.  V.  Lamte  and  Z. 
Sandrowski  (Bull.  Soc.  chim.,  1930,  [iv],  47,  469 — 
479). — See  this  vol.,  611. 

Constitution  of  carthamin.  I  and  II.  (Miss) 
C.  Kuroda  (J.C.S.,  1930,  752—765,  765— 767).— A 
fuller  account  of  work  published  elsewhere  (see  A., 

1929,  430,  703).  2:3:4:  G-Tetramethoxyaceto- 

phenoneoxime  has  m.  p.  53 — 54°. 

R.  J.  W.  Le  Fevre. 

Carotene.  I.  Oxygen  equivalent.  J.  H.  C. 
Smith  and  H.  A.  Spoehr  (J.  Biol.  Chcm.,  1930,  86, 
S7 — 92). — Carotene  was  kept  at  40°  with  excess  of  a 
saturated  pjTidino  solution  of  potassium  perman¬ 
ganate,  the  excess  of  the  latter  being  determined  from 
time  to  time  by  titration  with  oxalic  acid.  In  this 
way  the  oxygen  equivalent  of  carotene  was  found  to 
be  41 '97.  C.  R.  Haring  ton. 

Carotene.  II.  Volatile  fatty  acids  obtained 
by  oxidation  of  carotene  and  xanthophyll. 
J.  H.  C.  Smith  and  H.  A.  Spoehr  (J.  Biol.  Chem., 

1930,  86,  755 — 760). — When  oxidised  with  potassium 
permanganate  in  pyridine  solution,  both  carotene 
and  xanthophyll  jdeld  4  mols.  of  acetic  acid. 

C.  R.  Harington. 

Structure  of  betulin.  I.  J.  Postovski  (J.  Russ. 
Phj’-s.  Chem.  Soc.,  1930,  62, 101 — 109). — The  products 
of  oxidation  of  betulin  by  potassium  permanganate 
in  acetic  acid  solution,  and  of  distillation,  were  in¬ 
vestigated  with  a  view  of  elucidating  the  structure 
of  the  compound.  Betulin,  m.  p.  253 — 254°,  was 
obtained  by  Schulze’s  method  from  birch  bark  and 
oxidised  with  potassium  permanganate  in  65% 
acetic  acid  solution  at  60°.  A  compound,  m.  p. 
207 — 208°,  was  obtained,  containing  either  3  or  6 
carbon  atoms  less  than  the  original  betulin,  giving 
a  monoacetyl  derivative,  m.  p.  210°,  and  a  phenyl- 
hydrazone,  thus  indicating  the  presence  of  a  hydroxyl 
and  a  carbonyl  group.  When  betulin  was  distilled  at 
240 — 300°,  a  greenish  oil  was  obtained,  which  de¬ 
posited  crystals,  m.  p.  242°,  probably  an  isomerido 
of  betulin.  The  liquid  gave  a  blood-red  coloration 
with  concentrated  sulphuric  acid  (due  to  diterpenes) 
and  decolorised  bromine  and  potassium  permanganate, 
thus  indicating  the  presence  of  a  double  linking. 

M.  ZVEGINTZOV. 

Nitration  of  abietic  acid  and  the  study  of  some 
of  its  nitrogen  derivatives.  L.  A.  Goldblatt 
[with  A.  Lowy  and  W.  B.  Burnett]  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2132— 2136).— When  nitric 
acid  (d  1-42)  is  added  to  a  hot  alcoholic  solution  of 
abietic  acid,  a  violent  reaction  occurs  and  from  the 
resulting  solution  a  dinitro-acid,  C19H,60GN2,-  m.  p. 
171-2—1714°  (all  m.  p.  are  corr.),  [a]Lg  —118°  in 
95%  alcohol  (cf.  Dubourg,  A.,  192S,  764)  ( sodium 
salt;  ethyl  ester,  m.  p.  157-5 — 157-8°,  prepared  from 


the  sodium  salt  and  ethyl  sulphate  or  by  the  action 
of  nitric  acid  on  an  alcoholic  solution  of  ethyl  abietato), 
and  an  amorphous,  yellow  nitrogenous  product, 
decomp,  above  100°,  [a]»  -—36°  in  alcohol,  are  isolated. 
Reduction  of  the  dinitro-acid  in  acid  solution  causes 
evolution  of  nitrogen  oxides;  in  alkaline  solution 
ammonia  is  evolved.  Catalytic  reduction  (Adams) 
in  ethyl  acetate  gives  a  substance,  m.  p.  171-5 — 
172°,  which  evolves  ammonia  when  treated  with 
hot  alcohol  or  cold  aqueous  alkali.  The  nitrogenous 
product,  probably  a  nitrohydroxyabietic  acid,  affords 
a  red  alkaline  solution  which  readily  absorbs  oxygen 
from  the  air;  nitrogen  oxides  and  ammonia  aro 
evolved  during  its  reduction  in  acid  and  alkaline 
solution,  respectively.  H.  Burton. 

Action  of  zinc  chloride  on  abietic  acid.  G. 
Rouin  (Bull.  Inst.  Pin,  1929,  251 — 252 ;  Chem. 
Zentr.,  1930,  ii,  2775). — Zinc  chloride  (5%),  instead 
of  forming  the  anhydride,  decomposes  abietic  acid 
on  heating  at  the  ordinary  pressure,  yielding  octa- 
hydroretene,  C,8H2G,  a  colourless  oil,  b.  p.  202—203°/ 
15  mm.,  cf13  0-955,  rag  1-5230,  as  the  chief  product. 

L.  S.  Theobald. 

Cyclamyretin.  0.  Dafert  and  H.  Fettinger 
(Arch.  Pharm.,  1930,  268,  289— 299).— The  following 
reactions  of  cyclamyretin  have  been  studied  :  semi- 
carbazide  gives  the  compound,  C3GH8905N3,  pre¬ 
viously  described  (A.,  1926,  1146) ;  the  Zeisel  reaction 
is  negative ;  bromine  gives  an  amorphous  dibromide ; 
distillation  with  zinc  dust  gives  no  well-defined 
product ;  distillation  in  a  vacuum  gives  a  (?)  sesquiter¬ 
pene  alcohol,  1-5073 ;  oxidation  with  5%  potassium 
permanganate  gives  a  monobasic  acid,  C35H5607, 
m.  p.  235°,  sintering  from  230°,  which  gives  with 
methyl  alcohol  and  hydrogen  chloride  an  anomalous 
product,  C36H62  or  6604,  m.  p.  255°,  sintering  from 
245°;  oxidation  with  chromic  acid  gives  indefinite 
products,  but  30%  hydrogen  peroxide  gives  a  mixture 
of  the  monobasic  acids,  C10H28O7,  and  ClcH2505; 
ozonisation  gives  a  monobasic  acid,  ( ?)  C35H5608, 
m.  p.  about  207°,  and  oxidation  with  nitric  acid  a 
substance,  C14H1906N,  which, after  purification  through 
the  calcium  salt,  resembles  chrysolin  (Michaud,  A., 
1888,  497)  in  composition,  but  not  in  properties, 
also  a  product,  CuH1704N ;  fusion  with  potassium 
hj’droxide  gives  an  acid,  C22H3205,  which  contains 
two  hydroxyl  groups,  and  a  monobasic  acid,  G^HjoCV 
dehydrogenation  with  selenium  gives  a  substance 
C35H5204,  decomp.  155°,  charring  at  265°.  It  is 
concluded  that  cyclamyretin  contains  four  hydro¬ 
genated  rings  and  one  cyclic  double  linking.  It  is 
probably  related  in  structure  to  cholesterol  and  to  the 
resin  acids.  H.  E.  F.  NottoN. 

Pilzcerebrin.  I.  F.  Reindel  (Annalcn,  1930, 
480,  76— 92).— Pilzcerebrin,  C42H8505N,  m.  p.  143- 
144°,  [a]])  +12-1°  in  pyridine,  isolated  as  a  by-product, 
in  the  hydrolysis  of  yeast  or  yeast-fat  (A.,  1928,  295) 
is  identical  with  the  substance  isolated  by  Rosenthal 
(Monatsh.,  1922,  43,  244)  and  by  Hartmann  and 
Zellner  (A.,  1929,  108)  from  Polyporus  pinicola  and 
is  closely  related  to  the  cerebrosides.  It  is  converted, 
best  by  heating  with  acetic  anhydride  and  pyridine 
at  100°,  into  a  triacetyl  derivative,  m.  p.  98— -63  > 
[a]D  +19-6°  (Rosenthal,  loc.  cit.,  gives  m.p.  92  63  )> 
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and  contains  four  hydroxyl  and  one  -CONTI'  group 
(Zerevitinov).  When  it  is  hydrolysed  with  boiling 
aqueous  methyl-alcoholic  hydrogen  chloride,  a 
portion  is  converted  into  anhydrocerebrin,  C42H8304N, 
m.  p.  118 — 119°,  [ajg  +15-5°  in  pyridine,  which 
remains  insoluble,  and  a-hydroxyhexacosoic  acid, 
C20H52O3,  m.  p.  101 — 103-5°  ( sodium  and  'potassium 
salts;  chloralide,  m.  p.  67 — 68°;  ethyl,  m.  p.  73 — 
74-5°,  and  methyl,  m.  p.  70 — 72°,  esters;  acetyl 
derivative  of  ethyl  estor,  m.  p.  53 — 55°),  and  the 
hydrochloride  of  a  mixture  of  bases,  which  are 
separated  by  fractional  crystallisation  from  the 
hydrolysate.  The  acid  is  not  identical  (mixed  m.  p. 
depression)  either  with  eerebronic  acid  isolated  from 
ox-brain,  or  with  a-hydroxy-?i-pentacosoic  acid  (Brigl, 
A.,  1916,  i,  463).  It  is  reduced  by  red  phosphorus 
and  hydrogen  iodide  in  acetic  acid  in  a  sealed  tube  at 
125 — 130°  to  a  hexacosoic  acid,  C26H6202,  m.  p. 
85-5 — 86-5°  (lithium  salt;  ethyl  ester,  m.  p.  60 — 
01-5°),  is  oxidised  by  potassium  permanganate  in 
acetone  or,  better,  by  chromic  oxide  in  acetic  acid  to  a 
pentacosoic  acid,  C25H50O2,  m.  p.  79 — 81°  (ethyl, 
m.  p.  57 — 58°,  and  p -bromophenacyl,  m.  p.  93 — 95°, 
esters),  and  is  converted  by  distillation  under  atmo¬ 
spheric  pressure  (220 — 250°)  into  a  hydrocarbon 
C25H62,  m.  p.  49—51°.  The  mixture  of  bases  liberated 
from  the  hydrochloride  by  aqueous  sodium  hydrogen 
carbonate  at  60°  is  separated  by  extraction  with  ether 
into  a  soluble  base,  CJ17H3502N,  m.  p.  83 — 84°,  [>]•„ 
+48-6°  in  chloroform  (sulphate,  decomp.  283°  after 
darkening  at  220°;  mono-,  m.  p.  83 — 85°,  and  di-, 
m.p.  69 — 71°,  -acetyl  derivatives ;  dibenzoyl  derivative, 
m.  p.  114 — 115°,  [a]u  —57°  in  chloroform,  together 
with  a  second  benzoyl  derivative,  m.  p.  91 — 93°), 
and  a  small  quantity  of  an  ether-insoluble,  acetone- 
soluble  base ,  m.  p.  106 — 108-5°,  [a]0  +15-5°.  If  the 
hydrolysis  of  the  cerebrin  is  represented  by 
CwH8505N+H20=C26H520?+C18H3503N,  the  base 
^17H3502N  corresponds  with  a  methyl  derivative  of 
the  expected  base  which  has  lost  1  mol.  of  water. 
This  base  is  not  identical  with  sphingosine,  but 
pibcerebrin  is  probably  a  compound  of  similar  type 
to  cerebronylsphingosine  (Klenk,  A.,  1926,  749),  which 
must  have  the  structure 

p22H.15-CH(OH)-CO-NH-CH2-[CH-OH]2-C16H29,  and  is 
isomeric  with  anhydrocerebrin  (above).  The  structure 
C2iH49-CH(OH)-CO-NH-CH2-[CH-OH]3-C12H25  is  sug¬ 
gested  for  pilzeerebrin.  J.  W.  Baker. 

Menthol  series.  Hydrogenation  of  pulegone. 
A.  Gonzalez  (Anal.  Fis.  Quim.,  1930,28, 247—261).— 
During  the  catalytic  hydrogenation  of  pulegone  at  the 
ordinary-  temperature  and  pressure  the  nature  of  the 
solvent  employed  is  of  greater  importance  than  the 
acidity  or  alkalinity  of  the  medium.  Partial  hydro¬ 
genation  results  in  the  production  of  Z-mcnthone  and 
®  isomenthone,  whilst  by  total  hydrogenation 
‘-menthol  and  d-neomenthol  are  obtained.  Observed 
differences  of  the  rate  of  hydrolysis  of  the  phthalates 
.  ^-menthol  and  r/-?momenthol  confirm  Vavon’s 
Vlew  that  cfs- esters  are  less  readily'  hydroly'sed  than 
"OKs-esters.  H.  F.  Gillbe. 

Optically  active  pinocarveol.  II.  Auto-oxid- 
ahon  of  p-pinene.  H.  Schmidt  (Ber.,  1930,  63, 
1129 — 1135;  cf.  this  vol.,  217).— p  Pinene,  b.  p. 


165—166°/760  mm.,  da  0-873,  nj?  1-47837,  -17-40°, 

readily  undergoes  auto-oxidation  by  moist  oxygen 
in  presence  of  cobalt  rcsinatc.  The  product  is 
distilled  with  steam  and  treated  successively  with 
neutral  sulphite  solution  and  boric  acid.  The 
sulphite  solution  yields  1  -pinocarvone,  b.  p.  222 — 
223°/760  mm.,  da  0-9921,  nfl  1-50373,  aD  -15° 
[semicarbazone,  m.  p.  212 — 215°  (decomp.)  according 
to  rate  of  heating;  oxime,  m.  p.  68 — 69°,  aD  —2-60° 
in  methyl  alcohol].  The  ketone  is  also  obtained  by 
oxidising  with  chromium  trioxide  in  acetone  the 
product  obtained  by  the  oxidation  of  alcoholic 
P-pinene.  Application  of  the  same  process  to  the 
/-pinocarveol  from  oil  of  Eucalyptus  globulus  (loc.  cit.) 
leads  to  d-pinocarvone,  b.  p.  222 — 223°,  dIS  0-991, 
n “  1'50390,  aD  +13-50°.  Mixture  of  equal  weights  of 
the  two  isomerides  gives  (//-pinocarvone,  b.  p.  222 — ■ 
223°,  d15  0-992,  aD  ±0°  (oxime,  m.  p.  98°;  semi¬ 
carbazone,  m.  p.  204°).  The  alcohols  isolated  from 
the  boric  acid  treatment  are  purified  by  distillation 
and  through  the  phenylurethanes,  whereby  d -pino¬ 
carveol,  b.  p.  208— 209°/750  mm.,  m.  p.  7°,  d1!  0-9855, 
?if,  1-49931,  a„  +59°  (phenylurethane,  m.  p.  88 — S9°), 
is  isolated.  It  is  converted  by  25%  sulphuric  acid 
into  d -pinocarveol  hydrate,  m.  p.  190 — 191°,  [a]]]  +31°. 
The  alcoholic  fraction  contains  also  a  laevorotatoiy 
alcohol,  possibly  Z-verbenol.  H.  Wren. 


Essential  oil  of  Backhousia  anyustifolia.  II. 
Isolation  of  naturally  occurring  p-diketones  : 
angustione  and  dehydroangustione.  C.  S.  Gibson, 
A.  It.  Penfold,  and  J.  L.  Seionskn  (J.C.S.,  1930, 
1184 — 1201). — The  “phenolic”  constituent  of  the 
oil  (Penfold,  A.,  1924,  i,  1328)  consists  of  two  p-di- 
ketones,  termed  respectively  angustione  and  dehydro- 
angustione.  The  conditions  governing  which  of  the 
two  occurs  in  a  given  sample  have  not  been  determined. 


QH,-C0-CMe-C:CHo  ,TT , 
C0rCMe,-CH-0  '  {  ) 


Angustione,  CuH1803  (not  C10H14O3,  loc.  cit.),  b.  p.' 
129°/15  mm.,  d| J  1-089,  nfl  1-5137,  [a]5101  -5-56°, 
purified  through  the  aniiwo-derivative,  c„ti17o2n 
(formerly  described  as  an  ammonium  salt),  m.  p. 

130 —  131°,  or  the  copper  derivative,  C22H3()08Cu, 
m.  p.  192—193°,  is  shown  to  have  the  constitution  (I), 
since  hydrolysis  with  alcoholic  potassium  hydroxide 
affords  1:1:  3-lrimethylcyc]ohexane-4  :  6 -dione,  m.  p. 

131-  — 132°  (compound  by  condensation  with  piperonal, 
C2SH3606,  m.  p.  192 — 193),  and  acetic  acid.  The 
constitution  of  the  dione  is  established  by  its  oxidation 
with  potassium  permanganate  or  liy'pobromite  to 
aay-trimethylglutaric  acid,  m.  p.  97°  (anhy'dride, 
m.  p.  95°;  anilide,  m.p.  165);  oxidation  with  ferric 
chloride  yields  1:1: 3-trimethyl- A2 -cy cXohexene- 
4  :  6 -dione,  m.  p.  159 — 160°  (5-&nwio-derivative, 
m.  p.  126 — 127° ;  compound  by  condensation  with 
piperonal,  C28H3206,  m.  p.  208 — 210°),  which  is 
obtained  also  by'  similar  oxidation  of  angustione ; 
this  trimethylcyc/ohexenedione  on  further  oxidation 
with  alkaline  permanganate  gives  dimethylmalonic 
acid  (whence  follows  the  position  of  the  double  linking), 
is  reconverted  into  the  saturated  dione  by  sodium 
amalgam,  and  is  converted  by  phosphorus  trichloride 
into  4  :  6-dichloro-l  :  2  :  3-trimethylbenzene,  m.  p. 
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77—78°  (cf.  Crossley  and  Hills,  J.C.S.,  1906,  89,  SSI). 
A  mixture  of  the  saturated  and  unsaturated  diones 
results  from  the  oxidation  of  angustionc  with  potass¬ 
ium  ferricyanido  ;  reduction  with  sodium  and  alcohol 
affords  a  mixture  from  which  have  been  isolated  an 
alcohol,  C22H4,08,  m.  p.  196— 197°,  [«!*  -10-23°, 
and  the  above  cycfohexanedione.  The  following  deriv¬ 
atives  of  angustione  are  described  and  their  structures 
discussed  :  anhydroanguslione-i(ov  u) -semicarbazone, 
m.  p.  145°  (decomp.);  -4(or  6)-phmylkydrazone, 
m.  p.  119 — 120° ;  -4(or  Q)-p-bromophe nylhyd razon e , 
m.  p.  191°  (reduced  to  a  oompound  giving  the  Knorr 
pyrazoline  reaction) ;  -4(or  6)-oxime,  m.  p.  41- — 43° 
(not  sharp),  and  a  piperonylidane  compound,  m.  p. 
166—167°. 

Dehydroangustione,  CnH1403,  b.  p.  126 — 127°/ 
11  mm.,  1-103,  n g'5  1-5255,  [a]M1  -2-03°,  purified 
through  the  copper  derivative,  m.  p.  188 — 190°, 
gives  the  following  series  of  derivatives  similar  to 
those  formed  by  angustione  :  aminodehydroangusti one, 
m.  p.  151°;  p ipero nyl iden edehydroangnst lone,  ni.  p. 
169 — 170°;  anhydrodehydroangiistione-i(oi'  6)-a- 
semicarbazone,  m.  p.  138 — 139;  -^-semicarbazone, 
m.  p.  173 — 175°;  -4  (or  6)-p-bromophenylhydrazone, 
m.  p.  247 — 248°;  -4(or  GJ-caimc,  m.  p.  79 — 80°, 
[«]w.a  +4-95°.  Oxidation  with  potassium  liypo- 
bromito  affords  an  unidentified  substance,  C8H1#03, 
m.  p.  88-5°,  and  \-uzy-trimethylglutaric  acid,  m.  p. 
91 — 92°,  [a]^,  —16-9°,  and  with  permanganate  the 
latter  acid  and  dimethylmalonie  acid ;  alkaline 
hydrolysis  is  slow  and  yields  1:1: 3-trimethyl- 
A2-cyc/ohexeno-4 : 6-dione,  whilst  hydrolysis  with 
50%  sulphuric  acid  gives  a  good  yield  of  the  same 
product.  Products  identical  with  those  obtained 
from  angustione  were  obtained  by  reduction.  The 
structure  II  is  suggested  and  the  possible  course  of 
the  above  reactions  outlined.  R.  Child. 

Isomerism  of  borneol  and  isoborneol.  P. 
Lipp  (Annalen,  1930,  480,  298 — 307). — isoBomcol 
is  dehydrated  by  treatment  with  dry  zinc  dust  under 
the  conditions  described  by  Semmler  (A.,  1900,  i, 
351)  to  campheno;  no  isocamphane  is  produced. 
From  the  experiments  now  described  and  a  survey 
of  the  literature  it  is  concluded  that  there  appears  to 
be  no  reason  to  abandon  the  Bredt  configurations  for 
borneol  and  isoborneol. 

[With  J.  Buchkremer,] — Analytical  and  refracto- 
metric  examinations  of  the  product  from  isoborneol 
and  dry  zinc  dust  confirm  the  absence  of  isocamphane. 
isoBorneol  is  not  affected  by  moist  zinc  dust,  even  at 
250°.  Dehydration  of  isoborneol  to  camphene  occurs 
also  with  animal  charcoal  at  220°  (quantitative  yield), 
silica  gel  at  230°,  and  alumina  at  210 — 215°  (almost 
quantitative  yield).  Borneol,  [a];;  +25-87°  in  20% 
alcoholic  solution,  is  dehydrated  by  alumina  at  250° 
to  camphene,  [a]D  +1-03°  in  alcohol.  The  parachors 
of  di-bornyl  and  dl-isobornyl  acetates  are  463-3  and 
462-6,  respectively.  H.  Burtoh. 

Homologues  of  the  camphor  group.  VII. 
4-Methylcamphor  derivatives.  S.  S.  Nametkin 
and  L.  J.  Briusova  (J.  Russ.  Phys.  Chom.  Soc.,  1930, 
62,  341 — 348). — An  attempt  to  prepare  methyl- 
isoeyelenone  by  the  elimination  of  hydrogen  bromide 
from  a -bromomethylcamphor,  m.  p.  126 — 128°,  was 


not  successful,  as  this  compound  is  not  acted  on  by 
aqueous  alkali  hydroxides,  and  alcoholic  alkali  converts 
it  into  methylcamphor,  whilst  with  semicarbazide 
it  yields  the  semicarbazone  of  methylcamphor.  An 
isomer ide  of  a-bromomethylcamphor,  m.  p.  114 — 
116°,  is  obtained  by  the  action  of  ethylaniline  on  the 
original  bromo-derivative.  4-MethyKsocyclene  was 
synthesised  in  the  following  way.  Methylcamphor 
was  converted  by  the  action  of  sodamide  and  ethyl 
nitrite  into  iso nitrosomethylcamphor ,  m.  p.  174°,  which 
with  formalin  and  hydrochloric  acid  yielded  methyl- 
camphorquincme,  m.  p.  199 — 200°,  the  hydrazone  of 
which,  m.  p.  108 — 109°,  was  converted  by  oxidation 
into  mcthyldiazocamx>hor,  m.  p.  87 — 90°,  and  this, 
on  heating,  gave  methylisocyclenone,  m.  p.  1509 
(semicarbazone,  m.  p.  251 — 253°;  hydrazone,  m.  p. 
89 — 92°).  The  hydrazone  on  heating  with  sodium 
ethoxide  yields  4-methyh'soeyclene,  which  is  in  every 
respect  identical  with  4-methylcyclene. 

R.  Trdszkowski. 

isoCyclene.  S.  S.  Nametkin  and  L.  J.  Brusova 
(J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  333—340).— 
isoCyclene  (I)  does  not  react  with  perbenzoic  acid. 
With  acetic  acid  it  yields  an  acetate,  b.  p.  120-4— 
120-8°/27  mm.,  which  on  hydrolysis  gives  an  alcohol, 
(II),  m.  p.  165 — 166°,  and  this,  on  oxidation  with 
concentrated  nitric  acid,  yields  a  ketone  (III),  m.  p. 
163 — 164°  ( semicarbazone ,  m.  p.  210 — 211°).  Both 
the  ketone  and  the  semicarbazone  arc  mixtures, 
as  is  shown  by  the  raising  of  the  m.  p.  of  the  latter 
to  228 — 229°  after  four  recrystallisations.  The 
ketone  on  further  oxidation  with  dilute  nitrio  acid 
at  100°  yields  mothylapofenchocamphorio  acid  (VII), 
together  with  t-camphoric  acid  (IV).  The  above 
reactions  arc  represented  as  follows  : 


/ 

CMe2 

CH2 


and 

CMe 

oidV2  (VI° 

T  “  CH-OH 


ch,-ch-co2h 

(IV.)  I  ”  QMe, 

CH,-CMe-C02H 


4 

Meo+H-COoH 

H^C 


•co2h 


The  alcohols  II,  V,  and  VI  may  be  produced  by 
the  addition  of  water  to  isocyclene ;  II  on  oxidatio 
yields  IV,  whilst  VI  yields  4-methyliSOcamphenyi- 
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one,  which  on  further  oxidation  gives  methylopo- 
fenchocamphoric  acid.  R.  Truszkowski. 

Preparation  and  properties  of  furan  deriv¬ 
atives.  F.  N.  Peters,  jun.,  and  R.  Fischer  (J. 
Amer.  Chem.  Soe.,  1930,  52,  2079— 2082).— The 
following  2-furylalkylcarbinols  were  prepared  from 
furfuraldehyde  and  the  requisite  magnesium  alkyl 
halide:  methyl,  b.  p.  76— 77°/23  mm.,  dg  1-0771, 
nft  1-4785  ;  ethyl,  b.  p.  89— 90°/23  mm.,  d»  1-0474, 
nft  1‘4759  ( acetate ,  b.  p.  98°/37  mm.,  dg  1-0427,  rift 
1-4589) ;  m-propyl,  b.  p.  91— 92°/12  mm.,  dg  1-0179, 
nft  1-4768 ;  iso propyl,  b.  p.  99 — 100°/38  mm.,  dg 
1-0111,  rift  1-4715  (acetate,  b.  p.  99 — 100°/35  mm., 
dg  1-0162,  rift  1-4641);  n-butyl,  b.  p.  94 — 96°/2  mm., 
dg  0-9931,  rift  1-4710;  iso  butyl,  b.  p.  102—103°/ 
10  mm.,  dg  0-9904,  rift  1-4687  ( acetate ,  b.  p.  119— 
120°/30  mm.,  dg  1-0004,  nft  1-4600),  and  impure 
phenyl,  b.  p.  138— 142°/10  mm.,  dg  1-1423,  rift  1-5522. 
The  carbinols  are  usually  resinified  by  treatment  with 
acetyl  or  benzoyl  chloride,  hydrochloric  acid,  or 
phosphorus  pentachloride.  H.  Burton. 

Halogen  derivatives  of  furan.  A.  F.  Shepard, 
N.  R.  Winslow,  and  J.  R.  Johnson  (J.  Amer. 
Chera.  Soc.,  1930,  52,  2083— 2090).— Halogeno- 
furans  are  obtained  by  heating  the  corresponding 
furoic  acids  alone  or  in  presence  of  copper  powder,  or, 
better,  in  presence  of  quinoline  and  copper  powder. 
The  following  are  described  :  2 -chloro-,  b.  p.  77-2 — 
77-5°  (all  b.  p.  are  corr.)/744  mm.,  df  1-1923,  nft 
1-45687  ;  3 -chloro-,  b.  p.  79— 79-4°/742  mm.,  df 
1-2094,  rift  1-46005;  3:4 -dichloro-,  b.  p.  122-8— 
123-l°/744  mm.,  m.  p.  3-8 — 4-0°  (corr.),  df  1-4136, 
*8  1*48612;  2:3:4 -trichloro-,  b.  p.  151-7— 152*7°/ 
734  mm.,  df  1-5471,  nft  1-5057 ;  2 -bromo-,  b.  p.  101-9— 
102-2°/744  mm.,  df  1-6500,  nft  1-49805,  and  3-bromo- 
furan,  b.  p.  102-5— 102-6°/745  mm.,  df  1-6606,  rift 

1- 49575.  The  halogen  atoms  in  these  derivatives  are 
unreactive,  and  the  compounds  darken  and  resinify 
when  kept.  Oxidation  of  3  : 4-dichlorofuran  with 
nitric  acid  (d  1-42)  gives  the  lactone, 

oh&°:A  “•  p-  124~ 1250  (C01T-);  ™th 

nitric  acid  of  d  1-49,  dichloromaleic  anhydride  results. 

2- Bromofuran  reacts  with  an  activated  magnesium- 
copper  alloy  in  ether,  forming  the  Grignard  reagent, 
which  with  parbon  dioxide  and  phenylcarbimide  gives 
furoic  acid  and  its  anilide,  respectively. 

When  furoic  acid  is  treated  with  aqueous  mercuric 
acetate  at  80°,  carbon  dioxide  is  evolved.  Conversion 
of  the  mercuriacetate  formed  into  the  mercurichloride 
and  treatment  of  this  with  iodine  in  potassium  iodide 
led  to  a  readily  resinified  oil,  b.  p.  120 — 140°. 

Bromination  of  furoyl  chloride  gives  rise  to  a 
nuxture  of  3  :  5-  and  4  :  5-dibromofuroic  acids.  The 
nalogenofuroic  acids  used  were  prepared  by  Hill’s 
method  (A.,  1901,  i,  555).  The  following  are  de¬ 
scribed:  3 -chloro-,  m.  p.  148-5 — 149-5°  (all  corr.); 
0 -ckloro-,  m.  p.  179 — 180°;  3:4 -dichloro-,  m.  p. 
{2?f'-170-5°;  3:4:5 -trichloro-,  m.  p.  174-5— 
175-5°;  3 -bromo-,  m.  p.  127 — 129°,  and  5 -bromo- 
Jwoic  acids,  m.  p.  184 — 186°  (ethyl  ester,  b.  p.  134 — 
^734  mm.).  H.  Burton. 

Attempted  correlations  of  constitution  with 
SWeet  taste  in  the  furan  series.  Very  high 


sweetening  power  of  5-benzylfurfuraldoxime. 
H.  Gilman  and  J.  B.  Dickey  (J.  Amer.  Chem.  Soc., 
1930,  52,  2010 — 2013). — syw-5-Benzylfurfural- 

doxime  (Fenton  and  Robinson,  J.C.S.,  1909,  95, 
1334)  is  690  times  as  sweet  as  sucrose  and  about 
seven  times  as  sweet  as  the  anti- oxime.  The 
5-hydroxymethylfurfuraldoximes  are  devoid  of  sweet 
taste.  There  appears  to  be  no  correlation  between 
geometrical  isomerism  and  sweet  taste  in  the  furan 
series.  H.  Burton. 

[a-Furylacetic  (furan-2-acetic)  acid  and  an 
interesting  isomerisation  in  the  furan  series.] 
T.  Reiohstein  (Ber.,  1930,  63,  [2?],  1283;  cf.  this 
vol.,  611). — 2-Furylacetaldehyde  has  been  described 
previously  by  Rinkes  (A.,  1920,  i,  322). 

H.  Wren. 

Preparation  of  furfurylidene  diacetate.  H. 
Gilman  and  G.  F.  Wright  (Iowa  State  Coll.  J.  Sci., 
1929,  4,  No.  1,  35 — 36). — Furfuraldehyde  (4  g.-mol.) 
at  0°  was  added  rapidly  and  with  stirring  to  stannous 
chloride  (1  g.  of  dihydrate)  and  acetic  anhydride 
(4  g.-mol.)  at  —5°,  the  temperature  being  kept  below 
—3°.  After  24  hrs.  the  mixture  was  poured  into  water 
(2  litres),  sodium  carbonate  and  ice  were  added,  the 
oil  -was  dried  in  a  vacuum  over  sulphuric  acid,  and 
distilled  under  20  mm. ;  the  substance  has  m.  p.  52 — 
53°.  Chemical  Abstracts. 

Magnesium  y  -  2  -  tetr  ahydrofuryl  -  a  -  methyl  - 
propyl  bromide.  H.  Gilman  and  J.  B.  Dickey  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2144^2147).— 2-y- 
Hydroxybutylfuran  (Kaufmann  and  Adams,  A., 
1924,  i,  197)  (benzoate,  b.  p.  164 — 166°/3  mm.)  is  con¬ 
verted  by  saturation  of  a  benzene  solution  with  hydro¬ 
gen  bromide  into  2-y-bromobutylfuran,  b.  p.  79-5 — 
80°/4  mm.,  1-2000,  nft  1-4719.  This  readily  forms 
a  Grignard  reagent  from  which  are  prepared  by  the 
usual  methods  y-2-furyl-a-methylbutyric  acid,  b.  p. 
104— 106°/0-2— 0-3  mm.,  dg  1-0401,  nft  1-4528,  and 
its  u.-naphthylamide ,  m.  p.  109-5 — 110°. 

H.  Burton. 

Vesicant  reaction  of  furfuryl  chloroalkyl  sul¬ 
phides.  H.  Gilman  and  A.  P.  Hewlett  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2141—2144). — Difurfuryl  di¬ 
sulphide  is  reduced  with  zinc  dust  and  alcoholic 
acetic  acid  to  oc-furfuryl  mercaptan,  b.  p.  155°,  which 
on  successive  treatment  with  magnesium  ethyl 
bromide  and  (3-chloroethyl  p-toluenesulphonate 
uttords  furfuryl  fi-chloroethyl  sulphide,  b.  p.  128°/5  nun., 
dg  1-1914,  rift  1-5200.  This  sulphide  has  vesicant 
properties.  Furfuryl  y-chloropropyl  sulphide,  b.  p. 
135°/5  mm.,  df,  1-1687,  nft  1-4740,  prepared  similarly 
using  y-chloropropyl  p-toluenesulphonate,  has  no 
vesicant  action.  H.  Burton. 

Structures  capable  of  showing  reversible 
oxidisability :  the  benzofuran  group.  C.  Du- 
fraisse  and  L.  Enderlin  (Compt.  rend.,  1930,  190, 
1229 — 1230). — The  photochemical  oxidation  of  solu¬ 
tions  of  aS-diphenyl-^y-bcnzofuran  (cf.  Guyot  and 
Catel,  A.,  1907,  i,  76)  has  been  re-examined  in  the  hope 
of  finding  evidence  of  reversible  oxidisability,  in 
analogy  to  rubrene,  which  is  of  analogous  structure. 
No  dissociable  oxide  appears  to  be  formed. 

R.  K.  Callow. 
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2-Arylcoumaranones.  W.  Baker  (J.C.S.,  1930, 
1015 — 1020). — Condensation  of  O-benzoylanisalde- 
hydecyanohydrin  and  phloroglucinol  in  ether  in  the 
presence  of  hydrogen  chloride,  followed  by  boiling 
with  concentrated  hydrochloric  acid,  yielded  4 :  6- 
dihydroxy-  2  -  p  -  methoxy 
phenylco umaranon e  (I), 
HO /  V  X0H-CsHpOMe  m.  p.  216—217°;  simi- 
— CO  lar  condensation,  but 

in  the  presence  of  zinc 
'  chloride  at  0°,  followed 

by  boiling  with  water,  and  then  with  acetic  anhydride 
and  a  little  pyridine  gave  a nhydro - 5 -hydroxy -7 -acetoxy - 
‘ i-u-liydroxy-p-methoxybcnzylcoumarin ,  in.  p.  181 — 182° 
(plates),  and  3:4:  6  -tri acetoxy  -  2  -p -hi  ethoxy ph  enyl  - 
coumarone,  m.  p.  174 — 175°  (thin  needles),  separated 
by  physical  means.  Analogous  condensation  of 
O-benzoylanisaldehydecyanohydrin  with  resorcinol, 
followed  by  acetylation,  yielded  G-ac.ctoxy-2-p-methoxy- 
phenylcoumaranone,  m.  p.  139°,  and  a  substance, 
C3(!H3aOn,  m.  p.  217°.  probably  3-keto-&  :  3' : 
acetoxy-2  :  2' -di-p- methoxy phenyl -2  :  3' -dicoumaranyl, 
whilst  interaction  of  O-bcnzoylbenzaldehydecyano- 
hvdrin  and  resorcinol  under  similar  conditions, .  fol¬ 
lowed  by  acetylation,  gave  2  :  i-diacetoxy-O -acetyl- 
benzoin,  m.  p.  158°. 

a-Bronio-|3-phenylpropionitrile  and  resorcinol  react 
under  the  conditions  of  the  Hoesch  reaction  to  give, 
after  acid  hydrolysis,  G-hydroxy-2-benzylcoumaranone, 
ni.  p.  161°,  converted  by  acetic  anhydride  and  an¬ 
hydrous  sodium  acetate  into  3  :  G-diaceloxy -2 -benzyl  - 
coumarone,  m.  p.  76°. 

Contrary  to  Slater  and  Stephen  (J.C.S.,  1920, 117, 
309)  and  in  agreement  with  Karrer  and  Bicderiuann 
(A.,  1927,  770)  only  <i>-hydroxyrosacetophenone  could 
bn  isolated  from  the  condensation  of  glycollonitrilc 
and  resorcinol;  this  could  not  be  converted  into 
0-hydroxyeoumaranone  by  heating  with  hydro¬ 
chloric  acid  or  sulphuric  acid,  with  or  without  zinc 
chloride.  A.  I.  Vogel. 

Condensations  of  ethyl  carbamate,  phenyl- 
carbamate,  and  diphenylcarbamate  with  resorc¬ 
inol.  R.  N.  Sen  and  A.  Mukherji  (J.  Indian 
Cliem.  Soc.,  1930,  7,  275 — 278). — Resorcinol  con¬ 
denses  with  ethyl  carbamate  in  presence  of  zinc 
chloride  at  1S0°,  forming  the  compound  (I),  softens 
Q  at  210°  (golden-yellow;  the 

jjq /\y  colours  given  in  parentheses 

f  !  1  I  are  tire  shades  on  wool  and 

\^/  \ryy\/f  silk)  [monopotassium  and 
Nl-T  silver  salts;  O -chloroacetyl 

'  ■'  2  derivative,  softens  at  194°, 

prepared  by  the  Schottcn-Banmann  method;  di- 
( chloroacetyl )  derivative,  m.  p.  150°;  telrabromo- 
derivative,  deeomp.  250°  (red)].  Similarly,  ethyl 
phenylcarbamate  furnishes  a  compound  (I,  NH,— 
NHPh),  softens  at  195°  (reddish-yellow)  [dibromo- 
derivativc,  deeomp.  295°  (red)],  and  ethyl  diphenyl¬ 
carbamate  gives  the  compound  (I,  NH,=NPh.,), 
softens  at  275°  (reddish-brown)  [V/ ibrom o -deri vat  i  ve , 
deeomp.  220°  (bright  red)].  Alcoholic  and  alkaline 
solutions  of  I  and  its  V-phenyl  and  AW-diphenyl 
derivatives  show  bluish-green  fluorescence.  The  amino- 
group  in  I  is  stable  towards  alcoholic  potassium  hydr- 
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oxide,  hydrochloric  acid,  and  fairly  concentrated 
sulphuric  acid.  H.  Burton. 

Methyl), sopropylthioindigoid  dyes  from  p- 
cymene.  I.  Dyes  from  2-aminocymene.  II. 
Dyes  from  sodium  cymene-2-sulphonate.  A.  W. 
Hixson  and  W.  J.  Cauwenberg  (J.  Amer.  Chem.  Soc., 
1930,  52,  2118—2125,  2125— 2130).— I.  Treatment  of 

2- aminocymene  hydrochloride  with  sulphur  chloride 
first  at  20°  and  then  at  50°  gives  the  compound  I, 

-,r  which  chars  at  120°  without  melting. 

Hydrolysis  of  this  with  water  at  10°, 
treatment  of  the  acid-free  product 
with  chloroacetic  acid  in  alkaline  solu¬ 
tion,  acidification  of  the  reaction  mix¬ 
ture  with  sulphuric  acid,  and  warming 
O-'  to  70°  gives  the  lactam,  m.  p.  159 — 

159-S°,  of  5-chloro-  2-aminocymene-  3-  thioglycollic 
acid.  The  same  lactam  is  produced  by  a  similar  series 
of  reactions  from  5-chloro-2-aminocymene.  Treat¬ 
ment  of  a  mixture  of  the  sodium  salt  of  the  above  acid 
and  sodium  nitrite  with  hydrochloric  acid  at  10°.  and 
coupling  the  diazo-solution  with  [3-naphthol  affords 
the  corresponding  azo-$-nqphthol,  Treatment  of  the 
neutral  diazo-solution  with  cuprous  cyanide  at  pu  6-1 
furnishes  5-cJdoro-2-cyanocymene-3-thioglycollic  acid 
and  tar.  Successive  treatment  of  the  tar  with  alkali 
at  80°  and  boiling  25%  sulphuric  acid  gives  6 -chloro- 

3- hydroxy A-methyl-7 -isopropyl thionaphthen,  b.  p.  191 — 
193°/10  mm.  (condensation  products  with  isatin,  red, 
isatin  chloride,  violet,  and  acenaphthenequinone), 
converted  by  treatment  with  sulphur  in  5%  sodium 
hydroxide  solution  into  6  :  G'-dichloro-i  :  4' -dimethyl- 
7  :  T-diisopropylthiomdigotin,  red.  The  fastness  of 
the  above  dyes  to  light  and  washing  and  spectrum 
analyses  arc  recorded. 

II.  Reduction  of  cymenc-2-sulphonyl  chloride 
with  zinc  dust  and  dilute  sulphuric  acid  first  below  0° 
and  then  at  the  b.  p.  gives  thiocarvacrol,  b.  p.  235—- 
237°,  the  sodium  salt  of  which  reacts  with  chloroacetic 
acid,  forming  cymene-2-thioglycollic  acid,  m.  p.  9"°^ 
Treatment  of  this  with  chlorosulphonic  acid  at  0° 
affords  3  -  hydroxy  -  7  -  meth  yl  -  4 -Kopropylth  ionaphthen, 
m.  p.  86°  (condensation  products  with  isatin,  isatin 
chloride,  and  acenaphthenequinone),  converted  as 
above  into  7:7'-  dimethyl  -  4  :  4'  -  diisopropyUhio- 
indigotin,  dark  red.  Spectrum  analyses  and  fastness 
of  the  dyes  are  tabulated.  HI  Burton. 

Piperidine  derivatives.  EX.  Metliylpipet'" 
idinoalkyl  cinnamates.  0.  F.  Bailey  and  S.  »■ 
McElvain  (J.  Amer.  Chem.  Soc.,  1930,  52,  2007— 
2010). — p-2-,  -3-,  and  A-Methylpiperidinoethyl  cinn- 
amates,  m.  p.  178 — 1S0°,  161 — 163°,  and  142—145  , 
respectively,  and  y- 2-,  -3-,  and  A-methylpiperidino- 
propyl  cinnamates,  m.  p.  179 — 181°,  193 — 196°,  and 
178 — 181°,  respectively,  are  prepared  from  the  re¬ 
quisite  methylpiperidine  and  fs-chloroethvl,  m.  P- 
35—37°  (lit.  31°),  and  y-chloropropyl  cinnamates, 
b.  p.  174^177°/3  111m. ,  d*  1-1512,  nil  1-5677.  .The 
chloro-esters  are  obtained  from  cinnamoyl  chloride  an 
the  requisite  chlorohvdrin.  The  methylpiperidinoalK^ 
cinnamates  are  generally  more  active  and  more  toxi 
than  the  corresponding  benzoates  (this  vol.,  786),  an 
the  4-methyl  derivatives  show  greater  physiologic 
activity  than  the  2-  or  3-compounds.  H.  Burton. 
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Reactivity  of  conjugated  systems.  I.  Con¬ 
densation  of  arylidene  ketones  with  cyanoacet- 
amide.  C.  Barat  (J.  Indian  Chcm.  Soc.,  1930,  7, 
321 — 339). — The  primary  additive  compound  from 
phenyl  styryl  ketone  and  cyanoacetamide  in  presence 
of  piperidine  or  dicthylamine  is  considered  to  be 
2-cijano-Qi-hydroxy-2-keto-4; :  G-diphenylpiperidine  and 
not  a-cyano-y-benzoyl-p-phcnylbutyramide  as  stated 
by  Kohler  and  Souther  (A.,  1923,  i,  243),  since  the 
compound  does  not  give  ammonia  when  warmed  with 
dilute  alkali  or  alcoholic  sodium  ethoxide,  and  does  not 
give  a  ketonic  derivative.  When  the  condensation  is 
effected  with  an  equivalent  of  sodium  ethoxide,  the 
tetrahydropyridine  derivative  of  Kohler  and  Souther 
(loc.  cit.)  is  formed ;  this  is  considered  to  be  3-eyano- 

2- keto-4  :  6 -diphenyl -2  :  3  :  4  :  5 -tetrahydropyridine 
rather  than  the  1:2:3: 4-tetrahydro-derivative. 
The  piperidine  is  converted  into  the  pyridine  by  heat¬ 
ing  with  acetic  anhydride  at  125—150°,  or  by  Kohler 
and  Souther’s  method.  Hydrolysis  of  either  of  the 
above  derivatives  with  cold  sulphuric  acid  and  addition 
of  the  resulting  solution  to  cold  methyl  alcohol  gives 
methyl  y  -  benzoyl  -  p  -  phenylpropane  -aa-  dicarboxylate, 
m.  p.  108°,  hydrolysed  by  5%  potassium  hydroxide 
solution  to  the  lactol  acid  (X), 
OH'CR^q^'^q^CH-COqH  (R=P1i),  m.  p.  152— 
154°  (decomp.).  Heating  this  affords  the  lactol  form, 
m,  p.  158°,  of  y-benzoyl-P-phenylbutyric  acid  [semi- 
mbazone,  m.  p.  215°  (decomp.)].  The  above  tetra¬ 
hydropyridine  is  converted  by  nitrous  acid  into 

3- oyano-2-keto-4  :  6 -diphenyl- 1  :  2 -dihydropyridine, 
m.  p.  320°  (lit.  313—315°),  hydrolysed  by  75%  sul¬ 
phuric  acid  to  2-hydroxy-4  :  6-diphenylpyridine,  m.  p. 
208°  (lit.  210°).  Phenyl  styryl  ketone  and  ethyl 
sodiomalonate  afford  ethyl  y-benzoyl-$-phenylpropane- 
M-dicarboxylaie,  m.  p.  150°,  hydrolysed  by  potassium 
hydroxide  solution  to  the  above  lactol  acid.  Elimin¬ 
ation  of  carbon  dioxide  from  this  and  treatment  of  the 
product  with  acetyl  chloride  or  acetic  anhydride  gives 
the  lactone  of  8-hydroxy-pS-diphenyl-Ar-pentenoic 
acid.  When  this  lactone  is  heated  with  dilute  alkali, 
the  lactol  is  regenerated. 

p-Tolyl  styryl  ketone  condenses  with  cyanoacet- 
amide  forming  3-cyano-G-hydroxy-2-keto-4:-phenyl-6-p- 
tolylpiperidine,  m.  p.  230°,  and  3-cyano-2-keto-i- 
yhenyl-G-p-tolyl-2  :  3  :  4  :  5- tetrahydropyridine ,  m.  p. 
185°.  These  are  hydrolysed  as  above  to  methyl 
y-iduoyl-fj-pihenylpropane-atx.-dicarboxylate.,  m.  p.  95° 
(the  ethyl  ester,  m.  p.  123°,  is  formed  from  ethyl  sodio- 
malonate  and  the  original  ketone),  and  thence  to  the 
kctol  acid  (I,  R=C6H4'Mo-j»),  m.  p.  150°  (decomp.). 
The  lactol,  m.  p.  175°  [ semicarbazone ,  m.  p.  222° 
(decomp.)],  from  this  is  dehydrated .  with  acetic 
anhydride  to  the  lactone,  m.  p.  98°,  of  S-hydroxy-p- 
phenyl-S-p-tolyl-Av-pcntenoic  acid.  3-Cyano-2-keto-i- 
Vhenyl-G-p-tolyl-l  :  2-dihydropyridine,  m.  p.  268°,  is 
hydrolysed  by  75%  sulphuric  acid  to  2 -hydroxy- 
vhmyl-G-p-tolylpyridine ,  m.  p.  226 — 228°. 

Styryl  methyl  ketone  and  cyanoacetamide  give 
%-cyano-6-hydroxy-2-L-elo-4:-phenyl  -  6  -  methylpiperidine, 
®>.p.  195 — -196°  (decomp.),  and  3-cyano-2-ketoA- 
Phnyl-Q-methyl-2  :  3  :  4  :  5 -tetrahydropyridine,  m.  p. 
after  previous  darkening.  Hydrolysis  of  either 
these  compounds  with  5%  sulphuric  acid  at  125 — 


130°  affords  the  lactol  form,  m.  p.  85°,  of  y-acetyl-p- 
phenylbutyric  acid.  The  same  product  is  also 
formed  when  the  dihydroresorcinol  derivative  formed 
from  ethyl  sodiomalonate  and  the  original  ketone  is 
hydrolysed  with  barium  hydroxide  solution,  and  the 
resulting  product  heated.  3-Gyano-2-ketoA-phenyl- 
Q-methyl-1  :  2-dihydropyridine ,  m.  p.  275—276°,  and 
2-hydroxy -i-phenyl-Q-methylpyridine,  m.  p.  206 — 207°, 
are  described. 

Styryl  ethyl  ketone  furnishes  3-cyano-G-hydroxy- 
2-keto-i-phenyl-G-ethylpiperidine,  m.  p.  235 — 236° 
(decomp.),  and  3  -  cyano  -  2  -  keto  -  4  -  phenyl  -  6  -  ethyl  - 
2:3:4:  5- tetrahydropyridine ,  m.  p.  178 — 180°,  both 
of  which  are  hydrolysed  by  10%  sulphuric  acid  at 
140 — 150°  to  the  lactol  form,  m.  p.  108°,  of  y-propionyl- 
p-phenylbutyric  acid.  This  lactol  is  also  obtained 
from  ethyl  5-phenyl-2-methyldihydroresorcinol-i-carb- 
oxylate,  m.  p.  120°.  5 -Phenyl-2 -methyldihydroresorcinol 
has  m.  p.  214°.  3-Cyano-2-keto-i-phenyl-G-ethyl-\  :  2- 
dihydropyridine,  m.  p.  268°,  and  2-hydroxy A-phenyl- 
G-ethylpyridine,  m.  p.  165°,  are  prepared  by  the 
general  method.  H.  Burton. 

Nitration  of  pyridine.  Preparation  of  2-nitro- 
pyridine.  H.  J.  den  Hertog,  jun.,  and  J.  Overhoh? 
(Rec.  trav.  cliim.,  1930,  49,  552— 556).— When  a  solu¬ 
tion  of  pyridine  in  twice  its  volume  of  100%  sulphuric 
acid  is  slowly  dropped  into  molten  potassium  nitrate 
in  a  special  apparatus  (described),  heated  electrically 
at  300°,  fractionation  of  the  products  affords  a  4-5% 
yield  of  3-nitropyridine  (Friedl,  A.,  1912,  i,  299)  and 
0-5%  of  2-nitropyridine,  m.  p.  68°,  whilst  50%  of  the 
pyridine  is  recovered.  With  rise  in  reaction  temper¬ 
ature  the  proportion  of  the  2-nitro-compound  increases 
(2%  at  370° ;  2-5%  at  450°),  whilst  that  of  the  3-nitro¬ 
compound  diminishes  (4%  at  370°;  none  at  450°), 
the  recovery  of  pyridine  being  40%  in  each  case. 
2-Nitropyridine  will  not  form  either  a  picrate  or  a 
nitrate,  but  its  structure  was  proved  by  reduction  to 
2-aminopyridine  with  tin  and  25%  hydrochloric  acid. 
Attempts  to  nitrate  pyridine  by  passing  the  vapour 
with  nitrogen  peroxide  over  heated  catalysts  were 
unsuccessful.  Thus  with  a  vanadium  oxide  catalyst 
at  200 — 300°,  75%  of  the  pyridine  was  recovered 
unchanged,  the  only  other  products  being  acetaldehyde 
and  3 : 3'-azopyridine,  identical  with  a  speoimen 
prepared  by  reduction  of  the  corresponding  azoxy- 
compound  (Friedl,  loc.  cit.).  J.  W.  Baker. 

Reduction  products  of  derivatives  of  amino- 
pyridine.  A.  E.  Tschitschibabin  and  M.  P. 
Gertschdk  (Ber.,  1930,  63,  [B],  1153 — 1156). — 
2  :  5-Diaminopyridine  is  reduced  by  sodium  and  ethyl 
alcohol  at  90 — 145°  to  3-aminopiperidine,  b.  p.  70 — 
71°/10  mm.,  df,  0-9608,  1-4846,  which  rapidly 

absorbs  carbon  dioxide  and  moisture  from  the  atmo¬ 
sphere;  the  picrate,  C5H12N2,2C6H2(N02)3-0H,  m.  p. 
226 — 226-5°,  cMoroplatinate,  and  very  hygroscopic 
hydrochloride  are  described.  Under  similar  con¬ 
ditions,  2-aminopyridine  is  converted  into  ammonia, 
piperidine,  and  2-aminopiperidine,  isolated  as  the 
dipicrate,  m.  p.  214°.  H.  Wren. 

Quinoline  derivatives.  XII.  4-Bromo-2- 
pkenylqminoline.  H.  John  (J.  pr.  Chem.,  1930, 
[ii],  126,  220 — 222). — The  preparation  of  4-6romo-2- 
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; phenylquinoline ,  m.  p.  91°  (pier ate,  m.  p.  169 — 170°), 
from  4-amino-2-phcnylquinoline  by  Gattermann’s 
reaction  is  described.  Numerous  salts  are  described 
but  not  characterised.  H.  A.  Piggott. 

Derivatives  of  2-phenylqu.in  olinecarboxylic 
acids.  F.  Bellino  (Annali  Chim.  Appl.,  1930, 
20,  222 — 224). — The  action  of  bromine  (1  mol.)  on 

(1)  2-phenylquinoline-4-carboxylie  acid  in  glacial 
acetic  acid  yields  the  perbromidc, 

C , 0H j i O 2N ,'H B r , B r , 2 H 2 0 ,  m.  p.  224°  (not  sharp),  and 

(2)  the  hydrobromide  of  the  acid  under  similar 

conditions  gives  the  compound  (ClfiHn02N)2,HBr,Br2, 
in.  p.  248°.  Immediate  treatment  of  the  mother- 
liquor  from  either  (1)  or  (2)  with  sulphur  dioxide 
precipitates  the  2-phenylquinoline-4-carboxylie  acid, 
which  dissolves  in  excess  of  the  sulphur  dioxide.  If 
the  mother-liquor  is  left  for  some  weeks  (a  month), 
especially  if  exposed  to  direct  sunlight,  sulphur 
dioxide  precipitates  the  true  »iono6n»no-derivativc, 
C16H10O2NBr,  m.  p.  240°,  which  forms  a  white  sodium 
salt  (+H20),  turning  pale  yellow  on  drying.  As 
little  as  1  part  of  2-phcnylquinoline-4-carboxylic  acid 
dissolved  in  35,000  parts  of  2Ar-hvdrochloric  acid  is 
precipitated  by  a  potassium  iodide  solution  of  iodine ; 
the  precipitate  has  the  formula  (C16H1102N,HI)2I,  and 
may  bo  either  bluish-black,  m.  p.  260°,  or  deep 
chestnut,  m.  p.  253 — 255°.  T.  H.  Pope. 

Derivatives  of  2-phenylquinolinecarboxylic 
acids.  G.  Ottolino  (Annali  Chim.  Appl.,  1930, 
20 ,  224—228) . — 3 -Phenyl-  p-anthraquinoline- 1  -carb¬ 

oxylic  acid  (cf.  Ciusa  and  Musajo,  A.,  1929,  578)  forms 
a  hydrochloride  (+HC1),  m.  p.  245°,  a  nitrate 
(4-HN03),  m.  p.  267°,  and  a  sulphate  (+H2S04), 
in.  p.  215°.  3-Phcnyl-P-naphthoquinoline-l-carb- 
oxylic  acid  forms  a  hydrochloride,  m.  p.  290 — 293°,  a 
nitrate,  m.  p.  286°,  and  a  sulphate,  m.  p.  240°. 
2-Phenylquinoline-4-carboxylic  acid  forms  a  mono- 
hydrochloride,  m.p.  225 — 230°,  which  is  very  sparingly 
soluble  and  serves  to  detect  small  quantities  of  the 
acid,  a  dihydrochloride ,  m.  p.  220 — 225°;  a  nitrate, 
m.  p.  230 — 234°,  a  sulphate,  m.  p.  262 — 266°,  a 
chromate,  and  a  phosphate,  in.  p.  220°.  The  acid  may 
be  detected  in  0-05%  concentration  in  2Y-hydro- 
chloric  acid  by  precipitation  with  bromine  water  (cf. 
Bellino,  preceding  abstract).  T.  H.  Pope. 

Manufacture  of  reduction  products  of  indoxyl, 
naphthindoxyl,  their  homologues  and  acyl  deriv¬ 
atives.  I.  G.  Farbenind. — See  B.,  1930,  549. 

Synthesis  of  2  -  methylquinuclidine.  K. 
Winterfeld  (Arch.  Pharm.,  1930,  268,  308 — -314). — 
2  :  4-Dimethylpyridinc  [ chloroplatinate ,  m.  p.  225°  (de¬ 
comp.)  ;  mercurichloride,  C7H3N,HCl,2HgCl2,0-5H20, 
m.  p.  130°],  refluxed  for  48  lira,  with  20%  aqueous- 
alcoholic  formaldehyde  yields  about  10%  of 
2  -  methyl  -  4  -  (3  -  hydroxyethylpyridine  [mercurichloride, 
C8HuON,5HgCl2, JH20,  m.  p.  212°,  softening  from 
175° ;  chloroplatinate,  m.  p.  164°  (decomp.)],  which 
is  separated  from  more  complex  condensation 
products  by  dissolution  in  ether.  It  is  reduced 
by  activated  platinum  sponge  to  2 -methyl-i- $-hydr- 
oxyethylpiperidine.  This  yields  after  refluxing  for 
10  hrs.  with  fuming  hydriodic  acid  and  red  phosphorus 
2  -methyl -4  -  (3  - iodoelhylpiperidine  hydriodide,  the  free 


base  from  which  passes  in  ethereal  solution  into  the 
hydriodide,  m.  p.  229°,  of  2-methylquinudidine  [chloro- 
aurate,  m.  p.  197 — 198°  (decomp.) ;  mercurichloride, 
CsH15N,6HgCl2,  m.  p.  230°  (decomp.)].  This  base  is 
not  oxidised  by  permanganate  and  dilute  sulphuric 
acid.  H.  E.  F.  Notton. 

Acridine.  V.  Two  isomeric  ms-tetrahydro- 
9  : 9'-diacrydyls.  K.  Lehmstedt  and  H.  Hun- 
dertmark  (Ber.,  1930,  63,  [B],  1229 — 1241 ;  cf.  A., 
1929,  1079).— Re-examination  of  the  tetrahydro- 
diacridyl,  m.  p.  279°,  of  Schlenk  and  Bergmann  (A., 
1928,  1039),  for  which  m.  p.  260 — 265°  has  been 
recorded  subsequently  (Bergmann  and  Blum-Berg- 
mann,  this  vol.,  790),  shows  that  the  last-mentioned 
m.  p.  can  be  observed  only  under  very  unusual  con¬ 
ditions.  Since  the  m.  p.  of  the  tetrahydrodiacridyls 
depend  very  greatly  on  experimental  conditions, 
standard  conditions  have  been  selected.  The  tem¬ 
perature  is  raised  3°  per  min.  and  the  isomerides  of 
lower  and  higher  m.  p.  are  introduced  at  200°  and  230°, 
respectively.  The  m.  p.  thus  observed  are  214°  and 
249°,  whereas  Schlenk’s  compound  has  m.  p.  247°. 

9 : 9'-Diacridyl  is  conveniently  prepared,  mixed 
with  acridine,  by  the  action  of  copper  powder  on 
thioacridone  in  an  atmosphere  of  carbon  dioxide  at 
280°.  Acridine  hydrochloride  is  transformed  by 
alcoholic  potassium  cyanide  into  tetrahydrodiacridyl, 
m.  p.  214°,  and  9-cyanoacridan,  converted  by  moisten¬ 
ing  with  5%  sodium  hydroxide  and  subsequent  ex¬ 
posure  to  air  into  9-cyanoacridine  (yield  85%).  In 
place  of  potassium  cyanide,  alcoholic  hydrogen 
cyanide  may  be  used.  The  alcoholic  mother-liquors, 
when  treated  with  sodium  amalgam,  afford  ms-tetra- 
hydro-9  :  9'-diacridyl,  ni.  p.  249°,  and  9  :lQ-dihydro- 
acridine-Q -carboxylic  acid,  m,  p.  208°  (decomp.), 
decarboxylated  to  wis-dihydroacridine,  m.  p.  170°. 
In  benzene,  acridine  and  hydrogen  cyanide  react  more 
slowly,  giving  ms-tetraliydro-9  :  9'-diacridyl,  in. 'p- 
214°,  and  9-cyanoacridan.  The  diacridyl  derivative, 
m.  p.  249°,  becomes  disproportionated  if  crystallised 
from  benzonitrile  but  not  from  pyridine ;  inhibition  is 
due  to  the  presence  of  a  trace  of  alkali  in  the  solvent. 
Treatment  of  the  ms-tetrahydro-9  :  9'-diacridyls  or  of 
Schlenk  and  Bergmann’s  product  with  sulphuric  acid 
affords  sulphur  dioxide  and  hydrogen  sulphide,  un¬ 
changed  material,  acridine,  and  the  base 
[NHPh’C6H4-CH(OH)-]„  or  its  ethylene  oxide  form, 
NHPli-C,H.-QlF  r.  " 

NHPb H  ra-  P'  (leaving  a  crystalline 

skeleton  of  ms-tetrahydro-9  :  9'-diacridyl,  m.  p.  214°)- 
It  is  transformed  by  boiling  glacial  acetic  acid  into 
tetrahydrodiacridyl," m.  p.  214°,  and  by  sulphur  into 
thioacridone.  The  dihydrochloride  is  described.  A 
nitroso-compound  or  benzoyl  derivative  could  not  be 
prepared.  Oxidation  to  a  diketone  could  not  be 
effected.  Treatment  of  it  with  methyl  iodide  and 
magnesium  oxide  affords  the  di-Y-methyl  derivative, 
C28H280N„,2HI,2H20,  m.  p.  220°.  It  is  converted  by 
nitric  acid  (d  1-4)  into  di-3-nilro-6-2'  :  i'-dinitm- 
anilinoelhylene  oxide, 

Graebe’s  “  insoluble  hydroacridine  ”  has  m.  p-  2G 
if  brought  into  a  bath  pre-heated  at  200°;  when 
treated  with  sulphuric  acid  it  affords  the  base,  m.  P- 
165°  (see  above). 
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The  nature  of  tho  isomerism  of  the  ww-tctrahydro- 
9 : 9'-diacridyls  is  discussed  at  length.  H.  Wren. 

Piperazine.  Action  of  iodine  and  of  hydrogen 
iodide  on  piperazine.  S.  Otolski  (Bull.  Soc.  chim., 
1930,  [iv],  47,  480 — 488 ) . — See  this  vol.,  788. 

Determination  of  constitution  of  acylated 
pyrazoles  by  physico-chemical  methods.  K.  von 
Auwers  and  E.  Cauer  (J.  pr.  Chem.,  1930,  [ii],  126, 
177 — 197). — A  comparison  of  the  optical  exaltations, 
b.p.,  viscosities,  and  heats  of  combustion  of  a  number 
of  A-alkyl-  and  JV-aryl-pyrazoles  did  not  indicate  any 
regularity  sufficient  as  a  basis  of  a  method  of  deter¬ 
mining  which  nitrogen  atom  is  substituted  in  W-acyl- 
pyrazoles.  The  following  were  prepared  by  heating 
the  appropriate  pyrazole  with  acetyl  chloride  or  acetic 
anhydride  in  the  case  of  the  acetyl  derivatives,  and 
with  ethyl  chloroformate  in  the  case  of  the  carbethoxy- 
derivatives :  \- Acetyl  A-methylpyr azole,  b.  p.  177°, 

ij87  1-0726,  n™07  1-48643 ;  ethyl  i-methylpyrazole-l - 
c arboxylate,  b.  p.  227°,  df1  1-1059,  riff  1-48148; 
l-acetyl-3  : 5-dimethylpyrazole,  b.  p.  186 — 188°,  dj™ 
1-0517,  w]]„8  1-49254;  \-acetylA-phenylpyr  azole,  m.  p. 
81-5—82-5°,  b.  p.  159— 161A/12  mm.,  d™  1-0945,  »gj 
1-56600;  ethyl  i-phenylpyrazole-l-carboxylate,  m.  p. 
78—78-5°,  b.  p.  192°/9  mm.,  df0  1-1055,  nff  1-54637; 
l-acetyl-3  : 5 -diphenylpyr azole,  m.  p.  86-86-5°,  b.  p. 
226°/10  mm.,  df5  1-1047,  wg;5  1-60363;  ethyl  3  : 5-di- 
plmylpyrazole-l-carboxylate,  m.  p.  106 — 107°,  b.  p. 
242°/10  mm. ;  \ -acetyl-3  :  i-dimethylpyrazole,  b.  p. 

190°;  ethyl  3  :  i-dimethylpyrazole-l-carboxylate,  b.  p. 
238°,  dr  1-0710,  »?,?  1-48138;  ethyl  Z-phenylpyrazole- 
Icarboxylate,  b.  p.  195°/12  mm.,  df'  1-1711,  rtg7 
1-57765 ;  methyl  l-acetylA-phenylpyrazole-3-carboxyl- 
ale,  m.  p.  129-5 — 130-5°.  Phenyl- 1  -meth ylpyrazole , 
m.  p.  102 — 102-5°,  was  prepared  by  the  action  of 
methyl  sulphate  and  alkali  on  4-phenylpyrazole-3- 
carboxylic  acid,  and  heating  the  mixture  of  acids  pro¬ 
duced.  Methyl  iodide  reacted  only  incompletely  with 
4-phenylpyrazole  and  its  carboxylic  acid.  4 -Phenyl- 
bethylpyrazole,  m.  p.  68-5 — 69°,  df7  1-0057,  ng7 
1-55250,  was,  however,  obtained  by  ethylation  of 
4-phenylpyrazole.  Methyl  \-methylpyr azole-3  :  5-dt- 
wrboxylate,  m.  p.  72—73-5°,  df4  1-1817,  nff  1-47903, 
if*  1-1809,  n\1f  1-47753,  and  methyl  l-acetylpyrazole- 
3: 5-dicarboxylate ,  m.  p.  84-5 — 85°,  df'  1-2132,  fijg'1 
1-47559,  were  obtained  by  methylation  and  acetylation 
respectively  of  methyl  pyrazole-3  :  5-dicarboxylate. 
Refractive  indices  for  the  a,  (3,  and  y  lines  at  the  stated 
temperatures  are  also  given.  H.  A.  Piggott. 

1:3:4-  and  1:4:  5-Trimethylpyrazoles.  K. 
von  Auwers  and  E.  Cauer  (J.  pr.  Chem.,  1930,  [ii], 
126,  198 — 203). — -Methyl  3  :  4-dimethylpyrazole-5- 
carboxylate  with  methyl  iodide  and  sodium  metli- 
oxide  gave  mainlv  methyl  1:4:  5-trimethylpyrazole- 
bcarboxylate,  b.  p.“l61°/16  mm.,  m.  p.  49-52-5°,  df* 
[-1218,  riff  1-50567,  mixed  with  a  little  methyl 
j :  3  :  i-trimethylpyrazole-5-carboxylate,  b.  p.  113°/ 
16  mm.,  df  *  1-1011,  nff  1-49472.  1:4  :  5-Trimethyl- 
Vytazole-3-carboxylic  acid,  m.  p.  204-5 — -205-5°,  was 
readily  re-esterified,  but  1:3:  4 - trimethylpyrazole- 
"■carboxylic  acid,  m.  p.  178 — -179°,  was  completely 
^changed  under  identical  conditions,  this  behaviour 
confirming  the  constitutions  assigned.  When  heated 


above  their  m.  p.  these  acids  were  decomposed  into 
1:4:  5-trimethylpyrazole,  b.  p.  176 — 177°,  d]7s  0-9685, 
wgl  1-48485  ( picrate ,  m.  p.  175 — 176°),  and  1:3:4- 
trimetliylpyrazole,  b.  p.  160°,  d'f  0-9567,  w}}?7  1-4780 
(picrate,  m.  p.  163-5 — 164-5°).  The  apparent  isolation 
of  a  single  trimethylpyrazole  only  by  the  methylation 
of  3  : 4-dimethylpyrazole  (Auwers  and  Broche,  A., 
1923,  i,  151),  or  by  the  condensation  of  phenylmethyl- 
hydrazine  with  y-hydroxymethylene-(3-keto-n-butane 
or  its  benzoate  (Auwers  and  Kohlhaas,  A.,  1924,  i, 
666),  is  explained  by  the  fact  that  the  apparently 
homogeneous  “picrate,  m.  p.  147 — 148°,”  is  actually 
a  mixture  of  the  above  two  picrates,  m.  p.  175 — 176° 
and  162°,  and  may  be  separated  into  its  components 
by  extraction  with  hot  alcohol.  Attempts  to  separate 
the  mixture  of  trimethylpyrazoles  by  fractional 
distillation  were  unsuccessful.  H.  A.  Piggott. 

Acyl  derivatives  of  tetrahydroindazole  and  of 
tetrahydroindazole-3-carboxylic  acid.  K.  von 
Auwers  and  E.  Wolter  (J.  pr.  Chem.,  1930,  [ii],  126, 
204 — 216 ;  cf.  A.,  1927,  577). — The  interaction  of  alkyl 
or  arylhydrazines  with  ethyl  2-ketocycfohexylglyoxylate 
leads  generally  to  a  mixture  of  1-  and  2-alkyl-(or  aryl-) 
tetrahydroindazole-3-carboxylic  esters,  the  proportions 
depending  on  the  reaction  conditions.  Thus  methyl- 
hydrazine  acetate  gave  approximately  equal  amounts 
of  the  two  isomerides,  whilst  the  sulphate  gave  mainly 
the  1 -methyl  derivative;  phenylhydrazine  behaved 
similarly,  the  ratios  of  1-  to  2-phenyl  derivatives  being, 
with  the  acetate  32  : 68,  and  with  the  hydrochloride 
86  : 14.  Ethyl  hydrazinecarboxylate,  however,  when 
condensed  with  2-ketocycfohexylglyoxylic  acid,  gave 
exclusively  \-carbethoxytetrahydroindazole-3-carboxylic 
acid,  m.  p.  158-5 — 159-5°  ( ethyl  ester,  m.  p.  92 — 93-5°). 
This  acid  was  also  produced  by  the  action  of  ethyl 
chloroformate  on  tetrahydroindazole-3-carboxylic 
acid,  and  the  ethyl  ester  in  a  similar  way;  their 
formation  in  this  manner,  and  the  ready  esterification 
of  the  acid,  confirm  the  constitution  assigned.  An 
attempt  at  the  synthesis  of  the  ethyl  ester  from  ethyl 
2-ketocycfohexylglyoxylate  failed . 

Methyl  and  ethyl  l-acetyltetrahydroindazole-3-carb- 
oxylates,  m.  p.  77 — 78°,  b.p.  182°/12  mm.,  and  m.  p. 
94 — 95°,  b.  p.  182°/10  mm.,  respectively,  were  readily 
obtained  by  direct  acetylation,  but  not  by  the  use  of 
acetylhydrazino  in  the  above  synthetical  method. 
The  interaction  of  2-ketocycfohexylglyoxylic  acid  and 
acetylhydrazine  occurred  with  simultaneous  hydro¬ 
lysis  of  the  acetyl  group,  even  when  carried  out  in 
absolute  methyl  alcohol  below  30°. 

It  seems  most  probable  that  in  the  case  of  2-keto- 
cycfohexylglyoxylic  acid,  hydrazone  formation  occurs 
at  the  carbonyl  group  in  the  side-chain,  for  whereas  the 
acid  is  readily  oxidised  by  hydrogen  peroxide  in 
alkaline  solution,  the  o-nitrobenzoylhydrazone  is 
quite  unchanged.  The  behaviour  of  pyruvic  acid  and 
of  its  p-nitrophenylhydrazone  is  similar.  The  form¬ 
ation  of  l-acyltetrahydroindazoles  in  the  above 
synthesis  is  thus  explained.  1-o-Nitrobenzoyltetra- 
hydroindazole  has  m.  p.  148 — 149°;  the  lower  m.  p., 
129 — 130°  (cf.  A.,  1924,  i,  326),  is  due  to  the  presence 
of  impurities. 

l-p-Toluoyltetrahydroindazole,  m.  p.  82 — 83°,  b.  p. 
214—216°,  df1  1-0821,  riff  1-56634,  was  obtained  by 
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the  action  of  p-toluoyl  chloride  on  tetrahydroindazole ; 
2-p -toluoyltetrahydroindazole,  m.  p.  (54 — 65°,  df - 

1- 0S62,  wJJ’  1-56251,  resulted  from  the  interaction  of 

2- hydroxymcthylcncC)/c/ohexanone  and  j>-toluoyl- 

hydrazine  [from  the  mother-liquors  much  2  :  5-di-p- 
tolyl-1  : 8  : 4-oXadiazolo,  m.  p.  175“  (Stolid,  A.,  1904, 
i,  626),  was  obtained];  the  latter  was  completely 
isomerised  to  the  former  by  heating  at  180°  or  by 
vacuum  distillation.  This  is  the  first  recorded  case  of 
the  transformation  of  a  solid  2-acyl-  into  a  solid 
1-acyltetrahydroindazole.  H.  A.  Piggott. 

Reaction  between  thiocarbanilide  and  chloro- 
acetic  acid  in  alcohol  and  acetic  acid  solution. 
K.  S.  Markley  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc., 
1930,  52,  2137 — 2141).— Good  yields  of  diphenyl- 
fsothiohydantoin  are  obtained  when  the  reaction 
between  thiocarbanilide  and  chloroacetic  acid  is 


II  and  the  tricyclic  compound  III,  which 
preceded  by  the  formation  of  free  radicals. 


«  K<SS'U‘-S1 


(Ii )  oh  ^-N=g-C0H4-SH 

(11-1 


CH2< 


N=<?-a 

ch2-n-s 


iy  he 


(III.) 


This  view  receives  support  from  the  formation  in 
good  yield  of  the  disulphide  I  by  treatment  of  an 
equimolecular  mixture  of  the  tricyclic  hydrobromide 
and  the  thiol  II  with  1  equivalent  of  potassium  hydr¬ 
oxide.  Further,  interaction  of  I  in  alcohol  with 
methyl  iodide  at  100°  afforded  the  hydriodide  of  III 
(identified  as  the  hydrobromide,  m.  p.  257°),  and 
2-o-methylthiolphenyl-4  :  5-dihydroglyoxaline  hydr¬ 
iodide,  m.  p.  206 — 208°  (free  base,  m.  p.  98 — 100°; 
picratc,  m.  p.  207°). 

3  : 3 ' -Dithiobenzamide,  m.  p.  243°,  prepared  from 


carried  out  in  a  relatively  small  amount  of  alcohol  and 
acetic  acid,  provided  the  water  and  hydrogen  chloride 
formed  during  the  reaction  are  removed  with  an¬ 
hydrous  sodium  acetate.  When  the  sodium  acetate  is 
omitted,  varying  amounts  of  2  : 4-diketo-3-phenyl- 
tetrahydrothiazole  are  formed  in  addition  to  the 
hydantoin.  The  thiazole  arises  from  the  action  of  the 
hydrogen  chloride  on  the  hydantoin.  Phcnylthio- 
carbimide,  ethyl  phenylthioearbamate,  and  diphenyl- 
thiocarbamide  are  also  formed  as  by-products  when 
reaction  is  carried  out  in  alcohol  in  absence  of  sodium 
acetate.  H.  Burton. 

Action  of  guanidine  carbonate  and  benz- 
amidine  hydrochloride  on  glyoxal  sodium  hydro¬ 
gen  sulphite.  J.  B.  Ekeley  and  J.  M.  Fulmer 


3  :  3'-dithiobenzoic  acid,  excess  of  thionyl  chloride, 
and  a  little  ferric  chloride,  followed  by  treatment  with 
ammonia  (d  0-88)  at  0°,  yielded  3  :  3' -dithiobmzo- 
nitrile  (IV),  m.  p.  102 — 103°,  when  boiled  with  phos¬ 
phoric  oxide  in  xylene.  An  alcoholic  solution  of  IV 
and  ethylenediamine  saturated  with  hydrogen  sul¬ 
phide  at  —10°,  and  heated  under  pressure  at  90 — 100° 
for  1-25  hrs.  gave  2-m-thiolphenyl-4, ;  5 -dihydroglyoxal- 
me,  m.  p.  225 — 228°,  oxidised  by  alkaline  potassium 
ferricyanide  to  2  :  2' -dithiodiphenyl-i  :  5-dihydroglyox¬ 
aline  (V),  m.  p.  193°  (normal  mol.  wt.  in  alcohol),  and 
converted  by  heating  with  methyl  iodide  and  alcohol 
into  2  -  m  -  metliylthiolphenyl- 4  :  5-dihydroglyoxaline 
hydriodide,  m.  p.  262 — 264°  (decomp.)  (base,  m.  p. 
94 — 96°).  .  The  following  ^-compounds  were  similarly 
prepared  from  4  : 4'-dithiobenzoic  acid  :  4  :  i'-dithio- 


(J.  Amer.  Chem.  Soc.,  1930,  52,  2026—2028).— 
Guanidine  carbonate  and  glyoxal  sodium  hydrogen 
sulphite  react  in  boiling  aqueous  solution  forming  the 
sodium,  aniinoglyoxalinesulphonate , 

^Cn^'&PSO  Na’  converted  by  treatment  with 
nitrous  acid  into  the  corresponding  hydroxyglyoxaline- 
sulphonic  acid,  m.  p.  225°.  Acidification  of  the  sodium 
salt  gives  the  neutral,  internal  ammonium  salt,  m.  p. 
172 — 174°,  reconverted  into  the  sodium  salt  by  boiling 
with  sodium  hydroxide  solution. 


benzamide,  m.  p.  278° ;  4  :  i'-diihiobenzonilrile,  in.  p. 
172 — 173°;  2-p-thiolphenylA  ;  5-dihydroglyoxaline, 

m.  p.  290°  (decomp.) ;  2  :  2' -pp' -dithiodiphenyl-i :  5- 
dihydroglyoxaline  (VI),  m.  p.  213°  (normal  mol.  wt.  in 
alcohol) ;  l-p-methylthiolphenylA  :  5-dihydroglyoxaline, 
m.  p.  155 — 156°  ( hydriodide ,  m.  p.  237°). 

Both  the  disulphides  I  and  VI  are  reduced  in  hot 
alcohol  by  hydrogen  sulphide  to  2-o-,  in.  p.  242°,  and 
2-p-thiolphenyl-4  :  5-dihydroglyoxaline,  m.  p.  390°, 
respectively.  The  m-compound  V  is  not  reduced  to 
the  thiol  under  similar  conditions.  This  variation  in 


Benzamidine  hydrochloride  and  glyoxal  sodium 
hydrogen  sulphite  afford  the  phenylglyoxalinesul- 

phomo  acid,  CH*SO  II *  P-  199°. 


stability  indicates  that  the  dihydroglyoxaline  nucleus 
tends  to  weaken  the  S’S  linking  when  in  the  o-  and  im¬ 
position,  but  not  in  tho  m-position. 

The  conception  of  reversible  dismutation  is  applied 


H.  Burton.  to  explain  various  reactions  of  disulphides. 
Dismutation  of  disulphides.  E.  W.  McClel-  A.  I.  Vogel. 


land  and  L.  A.  Warren  (J.C.S.,  1930, 1095—1102). — 
Mol.  wt.  determinations  of  2  :  2'-dithiodiphenyl-4  :  5- 
dihydroglyoxaline  (I)  (this  vol.,  95)  in  alcohol  and 
benzene  by  the  Menzies-Wright  ebullioscopic  method 
(A.,  1921,  ii,  622)  gave  low  values  which  diminished 
with  dilution,  and  were  unaffected  by  boiling  at 
any  concentration.  The  apparent  mol.  wt.  of  the 
disulphide  ,  in  alcohol  to  which  2-o-thiolphenyl- 
4  :  5-dihydroglyoxaline  (II)  had  been  added  is  higher 
than  that  in  the  pure  solvent,  and  increases  with 
increasing  concentration  of  the  thiol.  Alcoholic 
solutions  of  I  are  thermochromie,  and  do  not  obey 
Beer’s  law  (of.  Lecher,  AY,  1915,  i,  532).  These  results 
are  explained  by  the  reversible  dismutation  of  I  into 


Pyrimidines.  CXV.  Alkylation  on  nitrogen 
of  the  pyrimidine  ring  by  application  of  a  new 
technique  involving  molecular  rearrangements. 
G.  E.  Hilbert  and  T.  B.  Johnson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2001— 2007).— When  2  :  6-dialkoxy- 
and  2-keto-6-alkoxy-3-alkyl-pyrimidines  are  heated > 
rearrangement  into  *1  :  3-dialkyluracils  occurs.  Parh8 
rearrangement  into  monoalkvluracils  has  not  b6®1’ 
observed,  but  such  derivatives  can  be  prepi*rec 

by  hydrolysing  2-keto-6-alkoxy-3-alkylpynuu«nms, 

formed  from  2  : 6-dialkoxypyriinidines  and  ary 
iodide,  with  hydrochloric  acid.  .  , 

Treatment  of  2  ;  6-dichloropyrimidine  with  meth) 
alcoholic  sodium  methoxide  gives  2 : 6-diinetbox'J 
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pyrimidine,  b.  p.  202°,  m.  p.  17-8°  (lit.  10°),  passing  at 
220 — 240°  into  1  :  3-dimcthyluracil.  Treatment  of 
the  dim  ethoxy-derivative  with  methyl  iodide  fur¬ 
nishes  2-kdo-G-mdhoxy-',i-mdhylpyrimidine,  m.  p. 
149 — 150°,  converted  also  into  1  :  3-dimethyluracil. 
2 : G-Diethoxypyrimidine,  b.  p.  224 — 225°,  m.  p.  19 — 
20°,  and  methyl  iodide  give  2-keto-G- ethoxy -3 -methyl - 
i pyrimidine ,  m.  p.  136°,  which  when  heated  at  250° 
affords  3-methyl-l-ethyluracil,  b.  p.  140 — 141°/4  mm., 
ra.  p.  00 — 61°.  Prolonged  treatment  of  2  :  6-diethoxy- 
pyrimidino  with  ethyl  iodide  yields  1  :  ^-diethyl- 
uracil,  b.  p.  135°/4  mm.,  m.  p.  14 — 15°,  brominated  in 
alcoholic  solution  to  5-bromo-\  :  3-diethyluracil,  two 
forms,  m.  p.  71°  and  80 — 81°.  H.  Burton. 

Pyrazines.  V.  C.  Gastaldi  and  E.  Princivalle. 
VI.  E.  Princivalle  (Gazzetta,  1930,  60,  296 — 297, 
297 — 301). — -V.  By  determination  of  the  number 
of  iV-methyl  groups  in  the  pre-  and  post-hydrolytic 
products  of  the  transformation  of  5-benzoyl-6-keto- 
1:2:  5-trimethyl-l  :  6-dihydropyrazine  (both  contain 
two  iV-methyl  groups),  it  is  shown  that  the  methyl 
group,  which  takes  part  in  the  transformation  and 
is  subsequently  eliminated  as  acetophenone,  is  that 
occupying  position  5  (cf.  A.,  1929,  196,  197). 

VI.  It  is  shewn  that  hydroxypyrazines  couple  with 
diazonium  salts  through  the  tautomeric  lactirn  form ; 
thus  6-keto-l  :  2  :  5-trimethyl-l  :  6-dihydropyrazine 
[hydrochloride,  m.  p.  227°),  obtained  by  heating  the 
methiodide  (A.,  1928,  1027),  in  which  the  mobile 
hydrogen  atom  is  substituted,  does  not  couple  in 
alkaline  solution.  6-Hydroxypyrazine-3-carboxylic 
acids  undergo  coupling  with  elimination  of  the 
carboxyl  group ;  6-hydroxy-2  :  5-dimethylpyrazine- 
3-carboxylic  acid  (A.,  1921,  i,  602)  with  benzene-  and 
p-toluene-diazonium  chlorides  affords  3-benzene-  and 
3 -p-toluenfi  -  azo  -  6  -  hydroxy  -  2  :  5-dimethylpyrazines, 
m.  p.  208°  and  242°,  respectively,  identical  with  the 
products  obtained  directly  from  6-hydroxy-2 : 5- 
dimethylpyrazine  (A.,  1929,  196,  197). 

The  transformation  of  6-kcto-l  :  2  :  5-trimethyl- 
l :  6-dihydropyrazine  methiodide  by  alkali  hydroxides 
to  give  6  -  keto  -1:2:4-  trimethyl  -  5  -  methylene  - 
1:6:4: 5-tetrahydropyrazine  is  not  general  for 
pyrazines  possessing  a  methyl  group  a  to  the  quinque- 
valent  nitrogen  atom,  and  appears  to  depend  on  the 
presence  of  certain  groups ;  thus  2  :  5-dimcthyl- 
pyrazinc  methiodide  (Stoehr,  A.,  1893,  i,  486)  when 
decomposed  by  alkali  hydroxides  does  not  give  a 
fflethylcnepyrazine.  C.  W.  Shopper. 

Transformation  of  o-aminoazo-derivatives 
ioto  quinoxalines.  G.  B.  Crippa  (Gazzetta,  1930, 
60,  301 — 308).— The  reaction  between  o-aminoazo- 
compounds  and  acetophenone  (A.,  1929,  1083)  is  a 
general  one,  and  by  use  of  other  arylmethyl  ketones 
affords  quinoxalines  which  are  otherwise  inaccessible. 
P-Acetamidoacetophenone  condenses  with  phcnyl- 
azo-3-naphthylamine  in  boiling  xylene  containing  a 
trace  of  hydrochloric  acid  to  give  (l-( p-acetamido - 
Phenyl).  1  :  2 -?! aphthaqu inoxaline ,  m.  p.  235°,  oxidised 
by  chromic  anhydride  in  acetic  acid-acetic  anhydride 
solution  to  $-{p-acelamidophenyl)- 1  :  2-quinoxaline- 
3 :  ^-naphthoquinone,  m.  p.  270°,  which  condenses 
^th  o-phenylenediamine  to  yield  fi-(p-acetamido- 
mnyl)  -1;2-  quinoxaline  -3:4-  naphthazine,  m.  p. 


above  335°.  p -Benzamiddacetophenone,  m.  p.  200°, 
condenses  under  similar  conditions  with  phcnylazo-fi- 
naphthylamine  to  give  |3-(p -benzamidophenyl)- 
1  : 2 -naphthaquinoxaline,  m.  p.  246°,  oxidised  by 
chromic  anhydride  to  fi-(p-benzamidophenyl)-l  :  2- 
quinoxaline-Z  :  4- naphthoquinone ,  m.  p.  286°,  which 
with  p-phenylenediamine  yields  p-(p -benzamido- 
phenyl)  -1:2-  quinoxaline- 3  :  4  -  naphthazine,  m.  p. 
above  340°.  p-Aminoacctophcnone  under  similar 
conditions  does  not  give  the  expected  quinoxaline, 
but  complicated  autocondensation  products. 

Under  the  above  conditions  p-acctylphenylazo- 
P-naphthylamine  condenses  with  phony  lazo-(i- 
naphthylamine  to  give  $-[p-(2' -aminonaplithylazo)- 
phenyl\-\  :  2-naphthaquinoxaline,  m.  p.  258°,  and 
aniline;  a  secondary  reaction  involving  2  mols.  of 
p-acetylphenylazo-P-naphthylamine  occurs  to  yield 
the  same  quinoxaline  and  p-aminoacetophenone ; 
traces  of  another  substance,  m.  p.  172°,  were  also 
isolated.  The  quinoxaline  by  heating  with  copper 
powder  in  vaseline  is  converted  into  P-[-p-(l' :  2'-tri- 
azolyl-N-phenyl)-l  :  2-naphthaquinoxaline,  m.  p.  299°, 
more’  readily  obtained  from  phenylazo-p-naplithyl- 
amine  and  TV-p-acetylphenyl-l  :  2-naphthotriazole  at 
150 — 160°  in  the  presence  of  a  trace  of  hydrochloric 
acid.  With  p-acetylphenylazo-p-naphthol  phenylazo- 
P-naphthylamine  affords  $ -[p- [2' -hydroxy naphthylazo)- 
phenyl]- 1  : 2-naphthaquinoxaline,  m.  p.  294°,  whilst 
with  di-hydroxy -i-p-acetylphenylazonaphthalene,  m.  p. 
219°,  prepared  by  coupling  a-naphthol  with  diazotised 
21-aminoacetophenone,  (3-[p-(4 ' -hydroxy  naphthylazo)- 
phenyl]- 1  :  2-naj)hthaquinoxaline,  m.  p.  above  310°,  is 
obtained.  C.  W.  Shoppee. 


The  green  product  of  metabolism  of  Bacillus 
clilororaphis.  F.  Koql  and  J.  J.  Postovsky 
(Annalen,  1930,  480,  280 — 297). — Chlororaphin, 

CssH^OaNfl  (cf.  Lasscur,  Thesis,  Nancy,  1911), 
sublimes  at  210°  in  absence  of  oxygen,  and  has 
m.  p.  about  225°  in  an  atmosphere  of  nitrogen  or 
hydrogen.  Oxychlororaphin,  C^HgONg  (cf.  loo.  cit.), 
m.  p.  241°,  is  not  acetylated  with  acetic  anhydride 
and  pyridine.  When  heated  with  33%  potassium 
hydroxide  solution,  oxychlororaphin  eliminates  1  mol. 
of  ammonia;  acidification  of  the  resulting  solution 
gives  an  acid,  C13H802N2,  m.  p.  237°,  which  on 
distillation  with  soda-lime  furnishes  phenazine. 
Oxychlororaphin  is  shown  to  be  phenazine-1 -carboxyl - 
amide  by  the  following  synthesis.  A  mixture  of 
anthranilic  acid,  nitrobenzene,  and  solid  potassium 
hydroxide  is  heated  at  145 — 160°  (cf.  Wohl  and  Aue, 
A.,  1901,  i,  612),  whereby  some  phenazine-l-carboxylic 
acid,  m.  p.  239°,  is  obtained.  This  is  converted  by 
way  of  its  chloride  into  the  amide,  m.  p.  241°,  identical 
with  oxychlororaphin.  Reduction  of  this  amide 
with  zinc  dust  and  water  affords  chlororaphin,  green 
(M  in  camphor  222 — 372,  according  to  the  con¬ 
centration),  but  with  zinc  dust  and  acetic  acid, 
w  m  tsjtt  dihydrophenazine  -  1  -  carboxyl  - 
J\Jv  2  amide  (+Ac0H)>  m-  P-  192 — 
194°  with  darkening,  results. 
The  intensely  yellow  colour  of 
this  dihydro-derivative  indicates 
the  structure  I.  Chlororaphin 
is  probably  a  complex  of  mole¬ 
cular  proportions  of  phenazine-l-carboxylamide  and 
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I,  since  admixture  of  solutions  of  these  in  acetic 
acid  with  water  precipitates  the  green  compound. 

H.  Burton. 

Cyanine  dyes  from  quaternary  salts  of  2- 
methylacenaphthpyridine  and  5-methylacridine. 
(Miss)  F.  M.  Hamer  (J.C.S.,  1930,  995— 1003).— Con¬ 
densation  of  3-aminoacenaphthene  (1  mol.)  (best 
prepared  by  reduction  of  3-nitroacenaphthene  in  50% 
alcohol  with  sodium  hyposulphite)  with  paraldehyde 
(2'5  mols.)  in  the  presence  of  concentrated  hydrochloric 
acid  gave  2-methylacenaphthpyridine  in  29%  yield, 
converted  by  heating  with  methyl  iodide  at  100°  into 
the  methiodide,  m.  p.  about  212°.  This  condenses  with 
p-dimethylaminobenzaldehyde  (1  mol.)  in  alcohol 
in  the  presence  of  piperidine  to  2-p -dimethylammo- 
$tyrylacenaphthpyridinemethiodide,m.p.224°(decomp.), 
which  is  a  sensitiser,  and  with  p-nitrosodimcthyl- 
aniline  (1-25  mols.)  under  similar  conditions  to  the 
p-dimethylaminoanil  of  accnaphthpyridine-2-aldehyde 
methiodide,  m.  p.  195°  (decomp.),  which  is  a 
desensitiser. 

2-Methylacenaphthpyridine  methiodide  (I)  (1  mol.) 
reacts  with  quinoline  methiodide  (2  mols.)  in  boiling 
absolute  alcohol  in  the  presence  of  sodium  ethoxide 
to  give  the  iso  cyanine  (II),  m.  p.  220 — 240°  (decomp. ; 


slow  heating) ;  with  quinoline  ethiodide  the  resultant 
isocyanine  (II)  has  m.  p.  217°  (decomp.).  I  and 
2-iodoquinoline  methiodide  react  in  aqueous  solution 
in  the  presence  of  potassium  hydroxide  to  give  the 
^-cyanine  (III),  m.  p.  236°  (decomp.);  with  2-iodo¬ 
quinoline  ethiodide,  the  resultant  4-cyanine  (III)  has 
m.  p.  201°  (decomp.).  These  cyanines  are  sensitisers, 
and  exhibit  a  shift  in  the  absorption  bands  of  150  A. 
towards  the  red  as  compared  with  the  parent  cyanines. 
1  does  hot  yield  a  carbocyanine  by  the  ethyl  ortho¬ 
formate  and  pyridine  method  (A.,  1928,  76). 

5-Methylacridine,  best  prepared  by  heating  acetyl- 
diphenylaminc  with  zinc  chloride  at  220 — 240°, 
forms  a  methiodide  (IV),  m.  p.  263°  (decomp.)  [lit.  : 
185°  (decomp.) ;  273 — 275°;  235 — 245°],  when  heated 
with  methyl  iodide  at  100°.  This  condenses  with 
2-iodoquinoline  methiodide  (1  mol.)  in  water  at  100° 
in  the  presence  of  potassium  hydroxide  to  give  1:1'- 
dimelhyl-2  :  3(or  2' :  Z')-benz\30cyanine  iodide,  m.  p. 
about  250 — 265°  (decomp,  at  about  230°);  l(or  1')- 
methyl-V  (or  l)-ethyl-2  :  3(or  2' :  ‘i')-benzhocyanine 
iodide,  m.  p.  about  232°,  was  similarly  obtained  from 
2-iodoquinoline  ethiodide.  IV  does  not  condense  with 
ethyl  orthoformate  and  pyridine,  or  with  quinoline 
methiodide  in  the  presence  of  aqueous  sodium 
hydroxide,  or  with  p-dimethylaminobenzaldehyde  or 
p-nitrosodimethylaniline  in  absolute  alcohol  in  the 
presonce  of  piperidine.  A.  I.  Vogel. 

Oxidation  of  dihydrotetrazines .  H.  Aspelund 
(Bcr.,  1930,  63,  [B],  1197— 1199).— W-Diphenyl- 
ethyUdenediphenylacethydrazide, 
OHPh2-CH:N-NH-CO-CHPL,,  m.  p.  216°,  prepared 
from  diphenylacethydrazide  and  diphenylacetalde- 


hyde,  is  identical  with  the  by-product  obtained  by 
Stolid  and  Schmidt  (A.,  1912,  i,  980)  during  the  oxid¬ 
ation  of  3  :  6-dibenzhydryldihydrotetrazine  by  amyl 
nitrite  in  the  presence  of  sodium  carbonate.  Treat¬ 
ment  of  3-phenyl-(i-benzhydryl-  and  3  :  6-dibenz- 
hydryl-dihydrotetrazine  with  amyl  nitrite  in  presence 
of  alcohol  and  sodium  carbonate  affords  the  corre¬ 
sponding  tetrazincs.  It  is  suggested  that  Stolle’s 
result  may  be  due  to  the  presence  of  sodium  hydroxide 
in  the  sodium  carbonate.  H.  When. 

Derivatives  of  pyrazoline.  R.  Stolls  (Ber., 
1930,  63,  [B],  1032 — 1037). — 2-Hydrazino-A1-hmno- 
piperideine,  m.  p.  112° 

[picrate,  m.  p.  136°),  prepared  by  the  action  of  hydr¬ 
azine  hydrate  on  2  -  ethoxy-  A1-homopiperideine  at 
40 — 50°,  is  very  readily  transformed  by  acids  into  A1- 
hydrazo-2  :  2'-A1-homopiperideine.  It  is  converted 
by  nitrous  acid  into  pentamethylenetetrazole.  Distill¬ 
ation  of  the  hydrazo-compound  in  a  high  vacuum 
affords  anhydro-2' -hydrazino-2' -homopiperidyl-S-homo- 
piperidone  (I,  R=H), 

/CH2*CH2,CH-C — CH,'  CH2'  CH2 
CH,<(  |  |\  I  (I),  which  does 

“  \ch2-nh-c:n-nr  nh-ch2ch2  - 

not  react  with  diazomethane,  methyl  sulphate, 
methyl  iodide,  methyl  p-toluenesulphonate,  benz- 
aldehyde,  tolualdehyde,  or  p-nitrobenzaldehyde.  It 
is  transformed  by  benzenesulphonyl  chloride  and 
aqueous  potassium  hydroxide  into  the  benzencsul- 
phonyl  derivative  (I,  R=Ph-S02),  m.  p.  128°,  by 
phenylcarbimide  into  the  phenylcarbamate  (I,  R== 
•CO’NHPh),  m.  p.  160°  (also  obtained  from  hydrazo- 
2  :  2'-A1-homopiperideine),  and  by  phenyl thiocarb- 
imide  into  the  corresponding  thiocarbamide  (I,  R= 
•CS-NHPh),  m.  p.  183°.  H.  Wren. 

Extension  of  Michael's  reaction.  I.  Action 
of  ethyl  carbamate  on  esters  of  unsaturated 
acids.  II.  Action  of  ethyl  carbamate  on  carb- 
imides  and  thiocarbimides.  T.  N.  Ghosh  and 
P.  C.  Gtxha  (J.  Indian  Chem.  Soc.,  1930,  7,  263-273). 
— I.  Treatment  of  an  ethereal  suspension  of  the  sodium 
derivative  of  ethyl  carbamate  with  ethyl  cinnamate 
and  acidification  of  the  product  formed  with  dilute 
hydrochloric  acid  affords  ethyl  P-carbethoxyamino-fi- 
phenylpropionate,  m.  p.  70°,  which  on  hydrolysis  with 
5%  potassium  hydroxide  solution  gives  cinnamic  acid. 
Ethyl  $-carbethoxyamino-$-o-,  -m-,  and  -p -nitrophenyl- 
propionates  have  m.  p.  210°,  195°,  and  above  280  , 
respectively.  Similarly,  methyl  fumarate  and  ethyl 
carbamate  afford  a  small  amount  of  methyl  a-carb- 
cthoxyaminosuccinate,  m.  p.  130°  after  shrinking  at 
110°  (isolated  through  its  copper  derivative),  whilst 
ethyl  citraconate  and  mesaconate  furnish  brown, 
uncrystallisable  oils.  Treatment  of  the  products 
formed  from  ethyl  cinnamate  and  the  sodium  deriv¬ 
atives  of  acetamide  and  propionamide  with  dilute 
hydrochloric  acid  gives  cinnamamide.  , 

II.  Phenylcarbimide  and  ethyl  carbamate  react 
as  above,  forming  s  -  ca  rbethoxyph  enylcarbanu  dc > 
NHPh-CO-NH-C02Et,  m.  p.  106—107°.  Phenylthio- 
carbimide  furnishes  2-kelo-4  :  &-dilhion-3  :  5-diph^lr" 
h-exahydro-s-triazine,  m.  p-  24S 
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(methyl  derivative,  m.  p.  220°,  prepared  by  methyl- 
ation  with  methyl  iodide  ai'id  sodium  hydroxide 
solution;  benzoyl  derivative,  m.  p.  158 — 159°;  bromo- 
derivative,  m.  p.  200°  after  softening  at  140°),  also 
formed  from  phenylthiocarbimide  and  the  sodium 
derivative  of  s-carbethoxyphenylthiocarbamide 
(Doran,  J.C.S.,  1896,  69,  326)  in  ether.  When  the 
above  methyl  derivative  is  treated  with  mercuric  oxide 
in  alcohol,  sulphur  is  eliminated  and  the  compound 
Ci8H1302N3S,  in.  p.  195°,  results.  Similarly,  o-  and 
m-tolyl-  and  »i-4-xyIyl-thiocarbimides  furnish  2 -keto- 
i\$-ditliion-3  \5-di-o-tolyl-,  m.  p.  280°,  -di-m-tohjl- , 
m.  p.  237°  after  shrinking  at  226°,  and  -di-m-i-xylyl- 
hexahydro-s-triazines,  m.  p.  223 — 225°,  respectively. 
Allylthiocarbimidc  (1  mol.)  and  the  sodium  derivative 
of  ethyl  carbamate  (1  mol.)  afford  s -ca rbethoxyallyl- 
thiocarbamide,  m.  p.  57°.  This  reacts  further  with 
allylthiocarbimidc,  yielding  2-ketoA  :  Q-dithion-3  :  5- 
diallylhexahydro-s-triazine,  m.  p.  133°.  Using  the 
requisite  arylthiocarbimide  and  the  s-carbethoxyaryl- 
thiocarbamide  the  following  are  prepared  :  2-keto- 
4:  6-dithion-3-phenyl-5-o-tolyl-,  m.  p.  244 — 245°  (benz¬ 
oyl  derivative,  m.  p.  205°) ;  - 5-phenyl-Z-o-tolyl -,  m.  p. 
235 — 236°  (benzoyl  derivative,  m.  p.  155°) ;  -3 -phenyl  - 
5-p -tolyl-,  m.  p.  251 — 252° ;  -3-o-iolyl-5-ji-tolyl-,  m.  p. 
224°;  -5-p-tdyl-3-allyl-,  m.  p.  145°,  and  -5-o -tolyl- 
3-aUyl-hexahydro-a-triazines,  m.  p.  136 — 137°. 

Carbethoxythiocarbimide  (Doran,  loc.  cit.)  and  the 
sodium  derivative  of  ethyl  carbamate  react  in  toluene 
forming  the  sodium  derivative  of  the  unstable  s-dicarb- 
ethoxythiocarbamide  (copper  derivative). 

H.  Burton. 

Porphyrin  syntheses.  XXVIII.  Syntheses  of 
the  chlorophyll  porphyrins  rhodo-  and  pyrro- 
porphyrins,  and  pyrroaetioporphyrin.  H. 
Fischer,  H.  Berg,  and  A.  Schormuller  (Annalen, 
1930,  480,  109 — 156). — Pyrrylpyrrolenylmethene  is 
renamed  pyrromethene ;  the  numbering  is  as  in  I. 
— n  -13—40  2  : 4-Dimethylpyrrolealdehyde and 

I — CH=(“' x-y  hmmopyrrole  condense  in  presence 
Vy  of  alcoholic  hydrobromic  acid, 

'  ''  forming  3:5:4':  5' -tetramethyl-3' - 

dhylpyrromethene  hydrobromidc,  m.  p.  203 — 206° 
(decomp.)  [free  base,  m.  p.  116°  (copper  salt,  m.  p.  197° 
after  darkening  and  sintering  at  100°)].  Fusion  of  a 
fixture  of  this  methene  and  5  :  5'-dibromo-3  :  3'-di- 
methyl-4  :  4'-diethylpyrromethene  hydrobromide  with 
methylsuccinic  acid  at  160 — 180°  yields  1  :  3  :  6  :  7- 
klramelhyl- 2  :  5  :  8  -Iriethylporphin  (pyrroaetioporphyrin 
°).  m.  p.  284°  (copper  salt,  m.  p.  251°;  heemin  deriv¬ 
ative),  together  with  some  bromopyrrocetioporphyrin  5. 
ihe  m.  p.  of  the  former  is  not  depressed  by  the  ffitio- 
P^phyrin  obtained  from  pyrroporphyrin  (A.,  1928, 

Condensation  of  ethyl  2  :  4-dimethylpyrrole-3-carb- 
ox.Vlate  with  2-aldehydo-4-methyl-3-ethylpyrrole-5- 
carboxylic  acid  in  presence  of  acetic  and  hydrobromic 
acids  yields  5' -carboxy-i-carbethoxy-d  :  5  :  4 '-trimelhyl- 
t  'tihylpyrromethene  hydrobromide,  m.  p.  224°  with 
summation  of  carbon  dioxide  [free  base,  m.  p.  192°; 
Uo'-dicarftet/iox-y-derivative,  m.  p.  172°  (decomp.)], 
twofold  crystallisation  of  this  from  hot  acetic  acid 
Sdves  i-carbethoxy-3  :  5  :  i’ -trimethyl-3’ -ethylpyrrometh- 
hydrobromide ,  m.  p.  197°  (decomp.),  whilst  bromin- 

tlon  afiords  a  mixture  (A)  of  unchanged  methene  and 


perbromidc.  When  a  mixture  of  A,  brominated 
3:5:  3'-trimethyl-4-ethyl-4'-p-carboxyethyIpyrro - 
methene  hydrobromide  and  succinic  acid  is  heated 
rapidly  over  a  free  flame  for  30  sec.,  small  amounts  of 
mesopoqihyrin  V  and  the  monoethyl  ester  of  rhodo - 
porphyrin  15  (cf.  A.,  1929,  1465)  [dimethyl  ester,  m.  p. 
264°  (corr.)  (copper  salt)]  are  obtained.  Fusion  of  the 
rhodoporphyrin  with  resorcinol  at  210°  yields 
pyrroporphyrin,  spectroscopically  identical  with  the 
natural  product  (loc.  cit.).  Acetie-hydrobromie  acid 
condensation  of  ethyl  5-aldehydo-2  : 3-dimethyl- 
pyrrole-4-carboxylatc  and  3-methyl-4-(3-carboxyethyl- 
pyrrole-2-carboxylie  acid  furnishes  5 '  -  car  boxy  -3-carb- 
cthoxy-4: :  5  :  4'  -  trimethyl  -  3'  -  (3  -  carboxyethylpyrrometh  - 
ene  hydrobromide,  m.  p.  192 — -193°  (decomp.),  bromin¬ 
ated  in  acetic  acid  to  a  perbromidc,  C18H2304N2Br;>, 
darkens  about  225°  and  then  decomposes  gradually 
without  melting.  When  a  mixture  of  this  perbromide, 
the  methene  from  brominated  haemopyrrole,  and 
methylsuccinic  acid  is  heated  at  180 — 190°,  a  small 
amount  of  rhodoporphyrin  15  is  produced. 

Acetic-hydrobromic  acid  condensation  of  2  : 4-di- 
methylpyrrole  and  2-aldehydo-4-methyl-3-ethyl- 
pyrrole-5-carboxylic  acid  gives  b-carboxyA  :  3'  :  5'- 
trimelhyl-3-clhylpyrromethcne  hydrobromide,  decomp. 
120°  after  blackening  at  115°,  brominated  in  acetic 
acid  to  5-bromoA  :  3' :  5'-trimelhyl-3-cthylpyrromeihehe 
hydrobromide,  darkens  at  135°,  not  melted  at  270°. 
Fusion  of  this  and  5'-bromo-3  :  5  :  3' -  trimethyl  A- 
clhylA'-fy-carboxyclhylpyrromethcne  hydrobromide,  m.  p. 
224°  (decomp.),  with  a  mixture  of  succinic  and  methyl¬ 
succinic  acids,  first  at  140 — 150°  and  then  at  170°, 
affords  a  mixture  of  mesoporphyrin  V,  setioporphyrin, 
bromopyrroporphyrin  15  [ copper  salt ;  methyl  ester, 
m.  11.  261°  (copper  salt,  m.  p.  229°)],  and  pyrropor¬ 
phyrin  15  (copper  salt).  The  methyl  ester,  m.  p.  241° 
(corr.)  ( copper  salt,  m.  p.  231°),  of  the  last-named 
substance  is  identical  (crystallographic  data  by 
Steinmetz)  with  the  natural  product.  Debromination 
of  the  bromoporphyrin  (crystallographic  data  given) 
with  hydrazine  hydrate,  palladised  calcium  carbonate, 
and  10%  alcoholic  potassium  hydroxide  solution  gives 
the  pyrroporphyrin.  Hmmopyrrolecarboxylic  acid 
and4-bromo-5-aldehydo-3-methylpyrrole-2-carboxylic 
acid  afford  3-bromo-5-carboxy-i  :  4'  :  o' -trimethyl-3' -[>- 
carboxyethylpyrromethene  hydrobromide,  dccomp.  230° 
after  blackening  at  170°,  brominated  in  acetic  acid  to 
3  :  5-dibromoA  :  4' :  o'-lrimethyl-3'-^-carbo.vyethylpyrro- 
methene  hydrobromide,  blackens  at  205°,  not  melted  at 
270°.  Fusion  of  the  former  of  these  methenes  with 
methylsuccinic  acid  and  5-bromo-4  :  3'-dimethyl-3  : 4'- 
diethyl-5'-bromomethylpyrromethene  hydrobromide 
at  150 — 170°  yields  a  mixture  of  retioporphyrin  and 
the  above  pyrro-  and  bromopyrro-porphyrins. 

Opsopyrrole  and  2  :  4-dimethylpyrrole-5-aldehyde 
condense  in  presence  of  alcoholic  hydrobromic  acid, 
forming  3:5:  3' -trimethylA’ -ethylpyrromethene  hydro- 
bromide,  decomp.  170°,  brominated  to  the  4  :  5 ' -di- 
6romo-derivative,  decomp.  225°.  Fusion  of  a  mixture 
of  this  dibromo-compound  and  5'-bromo-4  :  5  :  3'-tri- 
methyl-3-ethyl-4'-[i-carboxyethylpyrromethcnc  hydro- 
bromide  with  succinic  and  methylsuccinic  acids  at 
145 — 170°  furnishes  a  mixture  of  mesoporphyrin  II, 
aetio-  or  deuteroaetio-porphyrin,  bromopyrroporphyrin 
9  {copper  salt;  methyl  ester,  m.  p.  243°  (corr.)  [copper 
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salt,  m.  p.  237°  (corr.)]},  and  pyrroporphyrin  9  [ copper 
salt ;  methyl  ester,  in.  p.  237°  (corr.)  ( copper  salt,  m.  p. 
227°)].  These  pyrro-  and  bromopyrro-porpliyrins  are 
spectroscopically  identical  with,  but  depress  the  m.  p. 
of  their  isomerides.  Spectrochemical  data  for  most  of 
the  above  porphyrins  are  recorded. 

Condensation  of  butyl  (or  ethyl)  butyrate  with 
methyl  propyl  ketone  in  presence  of  ether  and  sodamide 
furnishes  dibutyrylmethane  ( K-diketononane ),  b.  p. 
83—84711  mm.,  m.  p.  -46°,  d?  0-9181,  nff1  1-4629 
(i copper  salt,  m.  p.  158°) ;  this  contains  90%  of  the 
monocnol.  Addition  of  sodium  nitrito  to  a  solution 
of  ethyl  acetoacetate  in  acetic  acid,  and  successive 
treatment  of  the  product  with  the  above  diketonc  and 
zinc  dust  gives  ethyl  3-buiyrylA- methyl -2 -propyl - 
pyrrole-b-carboxylate,  in.  p.  104°.  Thermal  decom¬ 
position  of  the  free  acid,  m.  p.  160°  (decomp.),  isolated 
from  the  alkaline  hydrolysis  product,  affords  3 -butyryl- 
i-methyl-2-propylpyrrole,  m.  p.  76°  (p -sulphobenzene- 
ozo-derivative,  not  melted  at  240°),  convertible  by  the 
Gattermann  method  into  3-bulyrylA-methyl-2-propyl- 
pyrrole-5-aldehyde,  m.  p.  93°  (oxime,  m.  p.  144 — 145°). 
Hydrolysis  of  the  above  ester  with  63%  sulphuric  acid 
at  100°  yields  4-methyl-2-propylpyrrole  (p-sulpho- 
benzeneazo- derivative) ;  the  butyryl  group  is  also 
eliminated  on  reduction.  Treatment  of  3-butyrvl- 
4-methyl-2-propylpyrrole  with  aqueous-alcoholic  form¬ 
aldehyde  furnishes  di-(4:-bulyryl-3-methyl-S-propyl-2- 
pyrryl)methane,  m.  p.  149°,  whilst  with  formic  and 
hydrobromic  acids  4  :  4' -dibutyryl-3  :  3' -dimethyl-5  : 5'- 
dipropylpyrromethcne  hydrobromide,  m.  p.  172°  (de¬ 
comp.)  (free  base  m.  p.  92° ;  perbromide, 
C25H3702N2Brfi,  m.  p.  178°  after  darkening  at  170°), 
results.  Treatment  of  ethyl  2  :  4-dimethvlpyrrole-5- 
carboxylate  with  sulphuryl  chloride  in  ether  gives, 
after  hydrolysis  with  water,  ethyl  S-chloro-2-aldehydo- 
4-methylpyrrole-o-carboxylale,  m.  p.  131°  (corr.)  [azine, 
m.  p.  232°  (corr.) ;  phenylhydrazone,  m.  p.  149°  (corr.)]. 
Similarly,  ethyl  3-bromo-2  :  4-dimethylpyrrole-5-carb- 
oxylate  affords  ethyl  3-bromo-2-aldehydoA-methyl- 
pyrrole-5-carbozylale,  m.  p.  133°  [free  acid,  not  melted 
at  270° ;  azine,  m.  p.  226°  (corr.) ;  phenylhydrazone, 
m.  p.  146°  (corr.)].  Crystallographic  data  (by 
Steinmetz)  are  given  for  the  chloro-  and  bromo- 
aldehydes.  H.  Burton. 

Porphyrin  syntheses.  XXIX.  Syntheses  of 
phyllo-  and  phyllosetio-porphyrins  and  related 
compounds.  H.  Fischer  and  H.  Helberger 
(Annalen,  1930,  480,  233 — 262). — Alcoholic  hydro¬ 
bromic  acid  condensation  of  xanthopyrrole  and  crypto- 
pyrrolealdehyde  furnishes  3:5:  3' -trimethylA :  5'-di- 
ethylpyrromethene  hydrobromide,  m.  p.  175°  (the  free 
base  decomposes  readily),  which  when  heated  with 
5  :  5'-dibromo-4  :  4'-dimethyl-3  :  3'-diethylpvrrometh- 
ene  hydrobromide,  succinic  and  methylsuccinic  acids 
at  170°  yields  iso phyllocetioporpkyrin,  m.  p.  285°, 
together  with  a  pyrrorotioporphyrin.  Degradation  of 
tsoporphyrin  with  pyridine  and  methyl-alcoholic 
potassium  hydroxide  at  200°  gives  a  porphyrin 
spectroscopically  identical  with  pyrroporphyrin. 
Hssmopyrrolealdehyde  and  xanthopyrrole  afford 
4:5:3'-  trimethyl  -3:5'-  diethylpyrromethene  hydro  - 
bromide,  m.  p.  about  190°  after  sintering  at  170°,  which 
fusion  at  140 — 160°  with  methylsuccinic  acid  and 


5  :  5'-dibromo-3  :  3'-dimothyl-4  :  4' -diethylpyrrometh¬ 
ene  hydrobromide  (I)  affords  phyllocetioporphyrin, 
m.  p.  261 — 263°,  together  with  a  pyrroEetioporphyrin. 
4:5:  3' -Trimethyl-3-ethyl-5' -propylpyrrmnethene  hydro- 
bromide,  m.  p.  188°  (from  hamiopyrrolealdehyde  and 
4-methyl-2-propylpyrrole),  and  I  give,  similarly,  a 
homologue,  m.  p.  270°,  of  phyllosetioporphyrin. 

Xanthopyrrole  and  2-aldehydo-3-methyl-4-ethyl- 
pyrrole-5-carboxylic  acid  give  5-carboxyA :  -di- 
methyl-3  :  5' -diethylpyrromethene  hydrobromide,  m.  p. 
165°  (decomp.),  brominated  in  acetic  acid  to  5  :  4'-di- 
bromoA  :  3' -dimethyl-3  :  5' -diethylpyrromethene  hydro- 
bromide.  Condensation  of  this  with  3:3':  5'- tri- 
mcthyl-4'-ethyl-4-0-carboxycthylpyrromethone  hydro- 
bromide  (?)  in  presence  of  methylsuccinic  acid  at 
140—160°  produces  a  mixture  of  mesoporphyrin  V, 
pyrroporphyrin,  and  phylloporphyrin  [methyl  ester, 
m.  p.  230°  (copper  salt,  m.  p.  253°)].  The  last-named 
porphyrin  is  spectroscopically  identical  with  the 
natural  product ;  crystallographic  measurements  (by 
Steinmetz)  show  slight  differences.  The  synthetic 
porphyrin  is  converted  by  treatment  with  30%  methyl- 
alcoholic  potassium  hydroxide  and  pyridine  at  200° 
into  pyrroporphyrin .  Structural  formulas  are  sug¬ 
gested  for  phylloporphyrin. 

Catalytic  reduction  (Adams)  of  various  porphyrins 
and  chlorins  results  in  the  absorption  of  3  mols.  of 
hydrogen  by  pyrro-,  phyllo-,  and  meso-porphyrins 
(dimethyl  ester).  Chlorin  e  and  its  trimethyl  ester 
absorb  approximately  4  mols. ;  the  leuco-compounds 
formed  are  oxidised  by  atmospheric  oxygen  to 
porphyrins. .  Phaeophorbide  a  absorbs  3  mols.  (cf. 
Conant  and  Hyde,  this  vol.,  793) ;  the  leuco-coin- 
pound  is  oxidised  to  a  complicated  mixture  of  por¬ 
phyrins  and  chlorins.  H.  Burton. 

Chlorophyll.  XI.  Phseoporphyrin.  H.  Fis¬ 
cher  and  R.  Baumler  (Annalen,  1930,  480,  197— 
234). — Treatment  of  phseoporphyrin  a6  (I)  (A.,  1929, 
1185)  with  boiling  25%  phosphoric  acid  for  24  las. 
and  crystallisation  of  the  residue  from  pyridine  give 
phceoporphyrin  a5,  C34H3G05N4,  m.  p.  242°  [methyl 
ester,  m.  p.  242°  (not  depressed  by  phseoporphyrin  at 
methyl  ester)].  The  same  porphyrin  is  obtained  when 
I  is  crystallised  from  alcoholic  pyridine  or  extracted 
with  chloroform.  The  ethoxyl  (or  methoxyl)  content 
of  pheeoporphyrins  o6  and  a4  ( loc .  cit.)  is  less  than  that 
required  for  one  alkoxy-group.  Esterification  of  I 
with  ethereal  diazomethane  gives  a  methyl  ester, 
CMH3804N4,  m.  p.  239°,  whilst  with  methyl-  and  ethvl- 
aicoholic  hydrogen  chloride  a  methyl  ester,  C^H^OsNe 
m.  p.  226°  (cf.  loc.  cit.),  and  an  ethyl  ester,  C3GH40O4ote 
m.  p.  211°,  respectively,  .are  formed;  the  m.  p-  ol 
the  second  methyl  ester  rises  to  243°  after  some  weeks. 
Reduction  of  I  with  a  1  %  solution  of  hydrogen  iodide 
in  acetic  acid  in  tire  cold  yields  a  compound, 
<J33H.l405N4,  whilst  treatment  with  boiling  95 /o 
formic  acid  produces  a  mixture  of  phylloporphyrin 
and  phceoporphyrin  a3,  C33H3G03N4  (iron  and  coppf 
salts ;  methyl  ester,  m.  p.  250°).  When  a  crude  spea- 
men  of  I  is  used,  metaphceoporphyrin  a3,  C31Hm°3  4 
{methyl  ester,  m.  p.  257°),  is  also  produced.  _  .  , 

Degradation  of  phseophytin  with  95%  formic 
at  150 — 160°  furnishes  a  mixture  of  the  above  phso- 
and  iso phoeo-porphyrin  a3,  C33H3603N4  (methyl  es  ei, 
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ra.  p.  258°  ;  complex  iron  salt ;  copper  salt ;  phi/llins, 
prepared  by  the  action  of  magnesium  methyl  iodide  and 
magnesium  oxide  in  presence  of  30%  methyl-alcoholic 
potassium  hydroxide,  respectively).  The  last-namod 
porphyrin  is  also  obtained  when  plueophorbido  a  is 
treated  with  acetic  and  hydrobromic  acids  at  170 — • 
ISO0;  with  formic  acid  at  150 — 160°,  phceoporphyrin 
a3  is  almost  the  sole  product.  Phaeo-  and  isoplueo- 
porphyrins  are  not  affected  by  fuming  sulphuric  acid ; 
the  former  is  degraded  by  alkali  to  pyrro-  and  rhodo- 
porphyrins,  whilst  the  latter  is  unaffected.  Degrad¬ 
ation  of  phseoporphyrin  as  methyl  ester  with  boiling 
formic  acid  affords  a  mixture  of  porphyrins,  separable 
only  with  difficulty  into  the  compounds,  C3iH3B05N4, 
C32Hn602N4  ( methyl  ester,  m.  p.  27 1°),  and  0MH360,,N4 ; 
the  residue  from  this  contains  an  ester ,  C34H3B04N4, 
m.  p.  265°. 

Degradation  of  phaaophytin  with  iron  powder  and 
boiling  formic  acid  gives  a  porphyrin,  C3,H3105N4, 
whilst  fusion  with  succinic  acid  at  265°  yields  a  svh- 
dance,  C^H^OgN^  Phrcoporphyrin  nG  is  oxidised  by 
treatment  with  cold,  fuming  sulphuric  acid  to  a  com¬ 
pound, 

Phylloerythrin  (+0-5CHCl3)  ( methyl  ester,  m.  p. 
263°)  is  unaffected  by  formic  acid  at  150 — 160°,  but 
is  decomposed  by  methyl-alcoholic  potassium  hydr¬ 
oxide  in  presence  of  magnesium  oxide  to  pyrro-  and 
rhodo-porphyrins ;  in  absence  of  the  oxide,  phyllo- 
porphyrin  is  formed. 

The  methyl  ester,  m.  p.  268°,  of  phylloerythro- 
porphyrin  (this  vol.,  634)  does  not  depress  the  m.  p. 
(268°)  of  tho  methyl  ester  of  phylloerythrin. 

Spectrochemical  data  are  recorded  for  most  of  the 
above  porphyrins.  H.  Burton. 

Pyrrole  blacks.  A.  Angeli  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  439 — 442). — The  author’s  earlier 
work  (A.,  1915,  i,  991;  1916,  i,  667;  1917,  i,  413; 
1918,  i,  547;  1919,  i,  134;  1920,  i,  397,  886;  1921,  i, 
620;  1928,  89)  is  discussed  in  relation  to  that  of 
Quilico  and  Freri  (this  vol.,  793)  and  of  Raper  (A., 
1927,278,1112).  T.  H.  Pope. 

tsoOxazoline  oxides.  IX.  Reaction  between 
triphenylisooxazoline  oxide  and  organic  magnes¬ 
ium  compounds.  E.  P.  Kohler  and  N.  K.  Richt- 
myer  (J.  Amcr.  Chem.  Soc.,  1930,  52,  2038—2046).— 
Short  treatment  of  3  : 4  :  o-triphenylisooxazolinc  oxide 
(A.,  1924,  i,  1239)  with  magnesium  phenyl  bromide 
affords  an  unstable  compound,  m.  p.  about  105°,  con¬ 
verted  by  treatment  with  acetic  acid  into  ufiyy-lelra- 
Vhznylpropylene  oxide,  m.  p.  162°.  Treatment  of  this 
with  methyl  alcohol  containing  a  small  amount  of 
acetyl  chloride  gives  triphenylethylene  and  benz- 
aldehyde.  Ozonisation  of  triphenylethylene  in  chloro¬ 
form  solution  yields  benzojdienone  peroxide,  (CPh202)2, 
JU-.  P'  200 — 220°  according  to  the  rate  of  heating. 
Triphenylisooxazoline  oxide  reacts  with  3  mols.  of 
“agnesium  methyl  iodide,  forming  methane  (1  mol.) 
and  $-hydroxylamino-8-hydroxy-$y8-triphenylpentane, 
m.  p.  iso — 195°  [accforyawwwo-derivativc,  melts  to  a 
odourless  liquid  which  becomes  yellow  and  then  red 
between  135°  and  155° ;  diacelate,  m.  p.  about  172° 
Wecomp.)].  The  hydroxy lamino-derivative  is  oxidised 
by  potassium  permanganate  in  cold  acetone  to  aceto- 
Phenono  and  a-methylstilbene.  Magnesium  benzyl 


chloride  and  the  wooxazoline  oxide  afford  dibenzyl  and 
y-oximino-a^y-triphenylpropyl  alcohol,  m.  p.  180 — 
200°  according  to  the  rate  of  heating  [copper  derivative ; 
y-monoacetate,  m.  p.  100 — 110°  (decomp.);  diacetate, 
m.  p.  131 — 132°,  hydrolysed  by  shaking  an  ethereal 
solution  with  ammonia  to  the  a-monoacetate,  m .  p .  1 7 0 — 
176°  (decomp.)],  which  is  identical  with  the  compound 
previously  described  ( loc .  cit.)  as  2-hydroxy-3  :  4  :  5- 
triphenylisooxazoline.  Tho  same  oximino-derivative 
is  also  formed  together  with  a  compound,  0*11*0,11, 
m.  p.  126°,  from  magnesium  ethyl  bromide  and  the 
Asooxazoline  oxide. 

Reduction  of  tho  above  oximino-alcohol  with  zinc 
dust  and  acetic  acid  gives  y-amino-<x$y-triphcnylpropyl 
alcohol,  two  forms,  m.  p.  123°  and  128 — 129°  ( hydro¬ 
chloride ,  m.  p.  232°;  N -acetyl  derivative,  m.  p.  142°; 
N-p  - toluenesu Iphonyl  derivative,  m.  p.  146 — 148°), 
converted  by  nitrous  acid  into  triphenylisooxazoline 
oxide,  and  decomposed  thermally  to  ammonia,  stilbene, 
and  benzaldehyde.  Oxidation  of  the  oximino-alcohol 
with  chromic  and  acetic  acids  affords  triphenyliso- 
oxazole,  formed  through  the  intermediate  dibenzoyl- 
phenylmethane  monoxime.  H.  Burton. 

cycloPropane  series.  XIII.  New  type  of 
cyclopropene  derivative.  E.  P.  Kohler  and 
S.  F.  Darling  (J.  Amer.  Chem.  Soc.,  1930,  52,  1174 — 
1181). — The  presumed  intermediate  formation  of 
ci/cfopropene  derivatives  when  nitrocyciopropane  de¬ 
rivatives  yield  unsaturated  open-chain  compounds  on 
treatment  with  alkalis  has  been  confirmed  by  the 
preparation  in  this  way  of  ethyl  \-phenyl-2-m-nitro- 
phenyl-A1-cyclo2)ropenedicarboxylate,  which  is  stable  to 
alkalis.  The  stability  of  certain  cycZopropenes  is 
attributable  to  the  absence  of  conjugation,  as  in  this 
case,  rather  than  to  the  presence  of  a  characteristic 
mobile  hydrogen  atom  (Goss,  Hanhart,  and  Ingold, 
J.C.S.,  1923, 123,  330). 

The  following  series  of  compounds  has  been  prepared 
by  the  methods  used  by  Kohler  and  Barrett  (A.,  1926, 
849)  for  the  unsubstituted  compounds :  methyl 
y-nitro-y-phenyl-$-m-nitrophenylethyhnalonaie,  m .  p . 
118 — 120°;  the  a-6romo-derivative  (I),  m.  p.  125°; 
methyl  Z-yihcnylA-m-nitrophenylisooxazoline  oxide-5  : 5- 
dicarboxylate  (II),  m.  p.  173 — 174°  [acid  (4-Et20), 
melts  with  effervescence].  The  constitution  of  the 
acid  is  shown  by  its  conversion  by  boiling  with  water 
into  3  -phenyl  - 4  -  m-nitrophenylhooxazole  -  5  -  carboxylic 
acid,  decomp,  about  300°  ( silver  and  copper  salts; 
methyl  ester,  m.  p.  133°).  The  ester  (I)  is  converted  by 
cold,  concentrated  sodium  methoxide  solution  into 
Z-phenryl-d-m-nitrophenryti&ooxazoline  oxide-5-carboxylic 
acid,  m.  p.  about  190°  (decomp.)  ( silver  and  sodium 
salts ;  methyl  ester,  m.  p.  133°). 

A  stereoisomeride  of  I,  m.  p.  125 — 126°,  is  obtained 
when  the  sodio-derivative  of  methyl  y-nitro-y-phenyl- 
P-m-nitrophenylethylmalonate  is  treated  with  bromine 
in  methyl  alcohol.  This  is  converted  by  boiling  with 
alcoholic  potassium  acetate  into  a  mixture  of  methyl 
l-nitro-l-phenyl-2-m-nitrophenylcycioiJroiMne-Z  :  3 -di- 
carboxylale  (III),  m.  p.  167—169°,  with  II  and  a  little 
of  the  tsooxazole-5-carboxylic  acid.  When  III  is 
heated  with  sodium  methoxide  solution  it  is  converted 
into  methyl  l-plienyl-Z-m-nitroplienyl-i^-cyclopropene- 
3  :  3 -dicarboxylate  (IV),  m.  p.  176 — 178°,  which  is 
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oxidised  by  potassium  permanganate  in  alkaline  solu¬ 
tion  to  ??i-nitrodibenzoylmethane.  Bromination  of  IV 
in  sunlight  in  chloroform  yields  the  dibromide,  m.  p. 
144 — 145°,  which  slowly  reacts  with  hot  alcoholic 
potassium  hydroxide  to  give  the  original  cycfopropenc 
compound.  It.  K.  Callow. 

Formation  of  phenoxazines.  O.  L.  Brady 
and  C.  Waller  (J.C.S.,  1930,  121S — 1222). — Further 
investigation  of  the  conversion  by  alkali  of  2-nitro-2'- 
hydroxydiphenylamines  into  phenoxazines  (Ulhnann, 
A.,  1909,  i,  473 ;  1912,  i,  104)  confirms  the  earlier 
observation  that  the  reaction  takes  place  only  when 
the  6-position  is  substituted.  The  nature  of  the 
substituent  is  apparently  immaterial ;  a  substituent 
in  the  6'-position  does  not  similarly  facilitate  ring 
closure.  A  steric  explanation  of  these  facts  is  offered. 

2  :  G-Dinitro-3-methyl-  (I),  2  :  i-dinitro-5-methyl-, 
and  2  :  G-dinitroA-methyl-2'-hydroxydiphenylaminc 
(II),  prepared  from  2:3:4-,  3:4:6-,  or  3:4:5- 
trinitrotoluene  and  o-aminophenol,  have  m.  p.  148°, 
203°,  and  152°,  respectively ;  interaction  of  o-amino- 
phenol  with  3  :  4-dinitro-o-chlorotoluene  or  trinitro- 
quinol  dimethyl  ether  affords  respectively  2-chloro-G- 
nitro-2' -hydroxy -2-methyl-  (III),  m.  p.  106°,  and 
2  :  i-dinitro -2' -hydroxy-3  :  6  dimethoxy  diplienylamine 
(IV),  m.  p.  186°;  2  :  A-dinitro-2' -hydroxy-5  :  G’ -di¬ 

methyl-,  m.  p.  173°,  2  :  G-dinitro-2' -hydroxy  A  :  G'-di- 
methyl -  (V),  m.  p.  198°  (decomp.),  and  2:4:  6 -tri- 
nitro-2' -hydroxy -6' -methyl-diphenylamine  (VI),  m.  p. 
176°,  are  obtained  from  3:4:6-,  3:4: 5-trinitro- 
toluene,  or  picryl  chloride,  respectively,  and  2-amino- 
m-cresol.  The  following  phenoxazines  arc  obtained 
by  treating  the  necessary  diphenylaminc  compound 
with  1  %  aqueous  sodium  hydroxide  at  100°  :  1  -nitro¬ 
n-methyl-,  m.  p.  169°  (from  I),  \-nitro-3-methyl-,  m.  p. 
165°  (from  II),  3-nitro-l  :  i-dimethoxy-,  m.  p.  173° 
(from  IV),  1  :  Z-dmitro-9-methyl-,  m.  p.  224°  (from  VI), 
and  l-mtro-3 :  2 -dimethyl -phenoxazine,  m.  p.  162° 
(from  V).  l-Nitro-4-methylphenoxazine  is  also 
obtained  from  III,  the  alternative  synthesis  showing 
that  the  reactive  nitro-group  of  I  is  that  in  the  o-posi- 
tion  to  the  methyl  group ;  2  :  4-dinitro-2'-hydroxy-6'- 
methyldiphenylamine  and  the  other  two  diphenyl- 
amines  mentioned  above  do  not  yield  phenoxazines 
under  similar  conditions. 

3-BromoA  :  6 -dinilrotoluene,  from  4  :  6-dinitro-»i- 
tolylhydrazine  and  cupric  bromide,  has  m.  p.  101°. 
Reaction  of  2  :  4-dinitrochlorobenzene  with  A7-methyl- 
o-anisidine  affords  2  :  4t-dinitro-2' -methoxy-ld-methyl- 
diphenylamine,  m.  p.  169°,  the  methoxyl  group  of 
which  could  not  be  demethylated  by  means  of  the 
usual  reagents.  R.  Child. 

Unsaturation  and  tautomeric  mobility  of 
heterocyclic  compounds.  II.  a-  and  (ip-Naphtha- 
thiazoles.  R.  F.  Hunter  and  J.  W.  T.  Jones 
(J.C.S.,  1930,  941 — 949). — Naphthathiazoles  are  more 
readily  formed  by  ring  closure  than  are  benzthiazoles. 
3-Naphthylthiocarbimide  [best  prepared  by  boiling 
s-di-p-naphthylthiocarbamide  (1  part)  with  acetic 
anhydride  (2  parts),  followed  by  distillation  in  steam 
at  140°]  and  phosphorus  pentachloride  at  160 — 180° 
gave  l-chloro-a-naphthathiazole,  m.  p.  S0°,  b.  p.  245 — 
246°/13  mm.,  in  62%  yield,  converted  by  concentrated 
hydrochloric  acid  at  100°  into  1  -hydroxy- a-naphtha- 


thiazole,  m.  p.  231°,  and  by  heating  with  excess  of 
ammonia  (d  0-88)  at  200°  into  1-amino-a-naphtha- 
thiazole  (I),  m.  p.  25S°  (acetyl  derivative,  m.  p.  265°), 
identical  with  the  substance  erroneously  described  as 
2-amino-a-naphthathiazole  by  Hunter  (A.,  1926,  S50). 
P-Naphthylthiocarbamide,  m.  p.  194°  (lit.  180°  ;  186°), 
and  bromine  in  chloroform  gave  a  hydrotribromidc 
(sintering  at  160 — 161°),  reduced  by  sulphurous  acid 
to  I.  Contrary  to  Hugershoff  (A.,  1900,  i,  155), 
s-acetyl-P-naphthylthiocarbamide  (II),  m.  p.  171— 
172°,  is  the  only  product  of  dissolving  fi- naphthyl - 
thiocarbamide  in  excess  of  acetic  anhydride  at  80°. 
Acetamidonaphthathiazole,  m.  p.  264°,  was  obtained 
by  the  reduction  with  sulphurous  acid  of  the  bromo- 
additive  compound,  m.  p.  154 — 156°,  formed  from  II 
and  bromine  in  chloroform. 

Oxidation  of  p-naphthylthiourethane  with  alkaline 
potassium  ferricyanide  at  85°  gave  a  60%  yield  of 
1  -ethoxy naphthatliiazole,  m.  p.  80° ;  1-ethoxybenz- 
thiazole  was  similarly  produced  in  40%  yield  from 
phenylthiourethanc.  l-fi-Naphthylaminobetizthiazok, 
m.  p.  191 — 192°,  was  obtained  by  heating  together 
1-chlorobenzthiazole  and  (3-naphthylamine ;  1-oniKno- 
a.-naphlhalhiazole,  similarlv  prepared,  had  in.  p. 
211—212°. 

Phenylthiocarbimidc  interacts  with  (3-naphthyl- 
amine  in  alcohol  to  give  s-phenyl-(3-naphthylthioearb- 
amide,  m.  p.  166 — 167°  (lit.  157° ;  165°),  also  produced 
from  (3-naphthylthiocarbimide  and  aniline  in  benzene 
solution.  Wheeler’s  "phenylnaphthyl  thiocarbamide” 
(A.,  1901,  i,  487)  is  s-di-p-naphthylthiocarbamide. 
Heating  of  s-phenyl-p-naphthylthiocarbamide  at  220— 
230°  for  2  min.  yielded  s-di-p-naphthylthiocarbamide, 
m.  p.  191 — 193°.  Treatment  of  s-phenyl- |3-naphthyl- 
thiocarbamide  with  bromine  in  chloroform,  followed 
by  reduction  with  sulphurous  acid,  afforded  only 
1  -anilino-a-naphthathiazole,  m.  p.  211°.  This  could 
not  be  converted  by  bromine  into  1-p -bromoandiw- 
a-naphlhalhiazole,  m.  p.  250°,  which  was  prepared 
from  1-chloro-a-naphthatliiazole  and  p-bromoaniline. 

1  -  Imino  -  2  -  methyl  - 1  :  2  -  dihydro  -  a  -  naphthatliiazole 

(III),  m.  p.  17S°,  was  the  sole  product  obtained  by 
heating  1-amino-a-naphthathiazole  with  methyl  iodide 
at  100°,  and  was  also  formed  from  bromine  and  as-p- 
naphthylmethylthiocarbamide,  m.  p.  170°,  prepared 
from  methyl-P-naphthylamine,  b.  p.  189°/30  m%> 
hydrochloric  acid,  and  potassium  thiocyanate  at  100°, 
follow-ed  by  reduction  with  sulphurous  acid. 

Interaction  in  alcohol  of  p-naphthylthiocarbinude 
and  methylamine  gave  s -^-naphthylmcthylthiocarb- 
amide,  m.  p.  130°.  l-Methylamino-x-naphthatkiazolc 
has  m.  p.  189°.  1-p-Naphthylamino-a-naphtha- 

thiazole  and  methyl  sulphate  in  the  presence  of 
chloroform  gave  l-^-naphlhylimino-2-methyl-l  ■  2-a*- 
hydro-ct-naphthalhiazole. 

1-Methyl-fi-naphthylamino-x-naphthathiazole,  in.  P- 

235°  (picrate,  m.  p.  281°),  was  formed  either  from 
methyl-s-di-$-naphthyltliiocarbamide,  m.  p.  178°  (F®' 
pared  from  (3-naphthylthiocarbimide  and  metbyl-p- 
naphthylaminc  in  alcohol),  and  bromine  followed  oj 
treatment  with  sulphurous  acid  or  from  l-chloro-*- 
naphthathiazole  and  methyl- (3 -naphthylamine . 

1-Hydroxy-a-naphthathiazole  and  methyl  sulp'p® 
in  the  presence  of  chloroform  yielded  \-keto-2-indhy- 
1  : 2-dihydronaphthathiazole,  m.  p.  135 — 136°,  als0 
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prepared  by  prolonged  heating  of  l-nilrosoimino- 
2-methyl-l :  '2,-dihydro-a-naphthathiazole  (decomp.  165°), 
from  ill  and  nitrous  acid,  in  xylene. 

Interaction  of  1-bromo-fS-naphthylamine  and  thio- 
carbonyl  chloride  in  chloroform  gave  1  -bromo-$- 
mphlhylthiocarbimide,  m.  p.  90°,  converted  by  alcoholic 
ammonia  into  1  -bromo-§-naj>hthylthiocarbamide,  m.  p. 
204°,  and  further  by  bromine  in  chloroform,  and  then 
sulphurous  acid  into  3-6romo- 1  -amino-  fifi-naphtha- 
Ihiazole,  m.  p.  250°  ( acetyl  derivative,  m.  p.  289°). 

A.  I.  Vogel. 

Nor-rfl-ephedrine  and  nor-rf/i/,-ephedrine. 
D.H.  Hey  (J.C.S.,  1930, 1232 — 1234). — Acetylphenyl- 
carbinol,  prepared  by  a  modification  of  Wren’s  method 
(ibid.,  1909,  95,  1592)  (semicarbazone,  in.  p.  194°; 
2  :  4-dinitrophenylhydrazone,  in.  p.  170°),  yields,  with 
hydroxylamine,  the  oxime,  m.  p.  112'5°,  and  a  small 
quantity  of  a  compound,  m.  p.  231°,  probably  phenyl- 
methylglyoxime  (Borsche,  A.,  1907,  i,  326).  The 
former  oxime,  which  is  also  obtained  as  a  by-product 
of  the  reduction  of  isonitrosopropiophenone  (cf.  Itabe, 
A.,  1912,  i,  718 ;  Hartung  and  Munch,  A.,  1929, 1066), 
is  reduced  by  means  of  3%  sodium  amalgam  in  dilute 
acetic  acid  to  nor-rff-ephedrine  (hydrochloride,  m.  p. 
192°)  and  a  small  proportion  of  nor-di-^-ephedrine 
(hydrochloride,  m.  p.  169°),  OH-CHPh-CHMe-NH2. 

B>.  Child. 

Amino-alcohols.  IV.  Potentiometric  mea¬ 
surements  of  certain  homologues  of  ephedrine. 
J.  C.  Krantz,  jun.,  and  W.  H.  Hartung  (J.  Amer. 
Pharm.  Assoc.,  1930,  19,  461 — 463). — Measurements 
of  the  hydrogen-ion  concentration  and  degree  of 
hydrolysis  of  O-liZ-solut-ions  of  the  hydrochlorides  of 
nine  homologues  (cf.  Hartung  and  Munch,  A.,  1929, 
1066)  of  ephedrine  indicate  that  there  is  no  marked 
relationship  between  these  physical  constants  and 
the  pharmacological  behaviour  of  the  compounds. 
The  hydrochlorides  of  phenylethanolamine  and  di- 
phenylethanolamine  show  a  higher  hydrogen-ion 
concentration  than  the  hydrochlorides  of  those  amines 
having  a  greater  number  of  carbon  atoms  in  the  side- 
chain.  E.  H.  Sharples. 

Manufacture  of  cotarnine  derivative.  E. 
Merck  etc.— See  B.,  1930,  586. 

Amine  oxides  of  alkaloids.  VI.  A-Oxides 
cl  hydrastine  and  narcotine.  VII.  Conversion 
of  the  Ar-oxide  of  narcotine  into  a  dialkylated 
hydroxylamine,  A'-hydroxy narceine.  M.  Polo- 
Eovski  and  M.  Polonovski  (Bull.  Soc.  chim.,  1930, 
[iv].  47,  361—365,  365— 380).— VI.  In  view  of  the 
Influence  of  a  free  or  esterified  carboxyl  group  on  the 
formation  of  amine  oxides  previously  observed  (A., 
*926,  1160;  1927,  1208;  1928,  532),  the  influence  of 
?  foot-one  group  in  the  vicinity  of  the  basic  ring  has 
ooen  examined.  Pilocarpine  yields  no  A-oxide,  the 
methylglyoxaline  ring  giving  no  reaction  with  hydrogen 
Peroxide  under  the  conditions  tried.  Hydrastine 
end  narcotine  in  acetic  acid  yield  unstable  amine 
oxides  which  redden  with  acetic  anhydride  and  yield 
sulphuric  esters  with  sulphur  dioxide.  Their  salts 
ate  stable.  The  2S -oxide  of  narcotine,  [aD]  -(-135°  in 
^jpeofonn  (cf.  Drummond  and  McMillan,  A.,  1926, 
[hydrochloride,  m.  p.  193°  (decomp.),  [aD] 
Tl02°;  pier  ate,  m.  p.  130°  (decomp.) ;  chloro- 


platinate,  m.  p.  175°],  on  evaporation  in  chloroform 
yields  a  transformation  product,  insoluble  in  water, 
which  is  probably  Drummond’s  amine  oxide.  The 
amine  oxide  of  hydrastine,  [aB]  +90°  (chloroform), 
gives  a  hydrochloride,  m.  p.  187°,  [a„]  -j-160°,  hydr- 
iodide,  m.  p.  120°,  picrate,  m.  p.  115°  (decomp,  at 
128°),  and  a  chlorophtinate,  m.  p.  178°. 

VII.  When  boiled  in  dry  neutral  chloroform 
solution  for  2  hrs.,  or  more  slowly  in  the  cold  on 
keeping  in  aqueous  or  chloroform  solution  (see  above), 
the  A-oxide  of  narco  tine  is  converted,  with  progressive 
loss  of  water,  basicity,  and  optical  activity,  into  the 
neutral,  inactive,  anhydro-'N-hydroxynarceine,  m.  p. 
228°,  identical  with  the  product  obtained  by 
Drummond  and  McMillan  ( loc .  cit.)  except  in 
optical  inactivity.  Since  the  substance  is  insoluble 
in  alkali  and  does  not  react  with  methyl  iodide, 
sulphur  dioxide,  or  acetic  anhydride  it  is  assigned  the 
disubstituted  hydroxylamine  structure  (I).  This 
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structure  is  supported  by  the  conversion  of  anhydro- 
A-hydroxynornarceine  with  bromine  in  chloroform 
into  a  neutral  6romo-derivative  C22H2208ABr,  m.  p. 
186 — 187°  ( hydrobromide ,  m.  p.”  178°),  and  by 
hydrolysis  with  concentrated  hydrochlorio  acid  into 
N -hydroxynornarceine  (II),  m.  p.  191°  ( hydrochloride , 
m.  p.  217°),  hydrolysis  of  bromoanhydro-A-hydroxy- 
nomarceine  similarly  yielding  bromo-N -hydroxy  - 
nomarceine,  m.  p.  167°.  A-Hydroxynornarceine  on 
reduction  with  ferrous  sulphate  in  sodium  hydroxide 
solution  gives  nornarceine,  m.  p.  226°,  in  80%  yield. 
Bromo-A-hydroxynornarceine  similarly  yields  bromo- 
nomarceine,  m.  p.  220°. 
With  hydrogen  chloride 
in  absolute  alcohol  an- 
hydro  -  N  -  hydroxynor  - 
narceine  or  A-hydroxy- 
nomarceine  yields  an 
ethyl  ester  (III),  m.  p. 
149 — 150°  ( hydrochloride , 
^jOMe  m.  p.  195°)  (the  methyl 
JJOMe  ester,  similarly  obtained, 
has  m.  p.  135°),  con¬ 
verted  by  sulphur  dioxide  in  benzene  into  a  stable 
sulphamic  acid,  m.  p.  146°,  yielding  on  hydrolysis 
'N-hydrozynomarccincsulphamic  acid,  m.  p.  175°, 
also  obtained  from  A-hydroxynornarceine  in  hydro¬ 
chloric  acid  solution.  With  methyl  iodide  and 
methyl  alcohol  in  a  sealed  tube  A-hydroxynornarceine 
ethyl  ether  is  converted  into  a  mixture  of  the  hydr- 
iodide,  m.  p.  210 — 211°,  and  methiodide  of  nornarceine 
ethyl  ether.  R.  Brightman. 

Constitution  of  sinactine  (i-tetrahydroepi- 
berberine).  K.  Goto  and  Z.  Kitasato  (J.C.S., 
1930,  1234— 1237).— Sinactine,  a  subsidiary  alkaloid 
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from  Sinomenium  acutum  (this  vol.,  9S),  is  C20H21O4N ; 
on  oxidation  with  iodine  it  affords  a  dehydrosinactine 
iodide,  converted  by  silver  chloride  into  the 
corresponding  chloride.  The  latter  is  identical  with 
epu'berberinium  chloride  (Perkin,  J.C.S.,  191S,  113, 
516),  and  on  reduction  yields  r-sinactine,  m.  p.  168°, 
identical  with  r-tetrahydroeptberberine  [hydro¬ 
chloride,  decomp.  2S6° ;  methosulphate,  m.  p.  257° 
(decomp.) ;  methiodide,  m.  p.  275°  (cf.  Perkin,  loc. 
cit.  ;  Haworth  and  Perkin,  A.,  1926,  964).] 

Sinactine  is  thus  Z-tetrahydroepiberberine. 

R.  Child. 

Strychnine  alkaloids.  IV.  The  degradation 
acids  C17H2206N2and  C16H20O4N2from  strychnine. 
H.  Wieland  and  W.  Monster  (Annalen,  1930, 
480,  39 — 4S). — Oxidation  of  the  acid  C17H2206N2 
(II)  ( methyl  ester  dihydrochloride,  in.  p.  205 — 210°) 
(obtained  by  chromic  acid  oxidation  of  strychnine  or 
brucine ;  Cortese,  this  vol.,  229  and  references  there 
cited)  with  three  times  the  theoretical  quantity  of 
chromic  acid  and  dilute  sulphuric  acid  gives  a  30% 
yield  of  the  acid  C1GH2(J04N2  (I),  which  accompanies 
II  in  the  original  oxidation.  Catalytic  reduction  of 
these  two  acids  with  hydrogen  and  a  platinum  oxide 
catalyst  gives  the  corresponding  saturated  dihydro¬ 
acids,  C17H2205N2+3H20  (III),  m.  p.  224—227° 
(docomp.)  (1  mol.  of  water  being  eliminated  from  the 
expected  dihydro-acid,  probably  with  the  formation 
of  a  lactam  ring),  and  C16H2204N2  (IV),  decomp. 
292 — 294°,  [a]g  -6-01°  in  water,  the  latter  being 
identical  with  a  specimen  obtained  by  similar 
oxidation  of  dihydrobrucine,  m.  p.  182°  (solvent-free), 
[a]™  +7*5°  in  chloroform.  Hence  a  doublo  linking 
originally  present  in  the  alkaloid  persists  in  acids  I 
and  II.  When  the  acid  II  (a-)  is  heated  at  180°  it 
loses  1  mol.  of  water,  the  'product  readily  recombining 
with  water  to  form,  not  the  original  a-acid,  but  an 
isomeric  $-acid,  +5H20,  [a]*J  +39-8°  in  water,  which 
is  not  a  polymorph  of  the  a-acid.  Diazomethane 
converts  I  directly  into  the  metkylbelaine,  C17H220,N„ 
m.  p.  250 — 252°  (decomp.)  (also  +H20),  [a]'g  — 92-65, 
which  with  alcoholic  hydrogen  iodide  gives  the  same 
methiodide ,  decomp.  288 — 290°,  as  is  obtained  when 
I  is  heated  with  alcoholic  methyl  iodide  in  a  sealed 
tube  at  100°  and,  in  turn,  gives  the  methylbotaine 
when  heated  with  moist  silver  oxide.  This  betaine 
loses  carbon  dioxide  when  heated  at  180°  and  is, 
therefore,  probably  a  P-betaine.  The  semicarbazone 
of  the  hydrobromide  of  II  obtained  by  Leuchs  and 
Hoffmann  (this  vol.,  624)  is  converted  by  moist 
silver  oxide  into  tlio  semicarbazone  +H20,  not 
melting  at  300°,  of  the  free  acid  II.  J.  W.  Baker. 

Stri/chnos  alkaloids.  LV.  Oxidation  of 
strycimidine  and  experiments  with  the  C17  and 
C19  acids  from  brucine,  particularly  the  conver¬ 
sion  of  C17H22OjjN2  into  the  Hanssen  acid, 
C16H„0O4N„.  if.  Leuchs  and  F.  Krohnke  (Ber., 
1930,"  63,  [B],  1045—1056;  cf.  A.,  1929,  1470).— 
Strychnidine  is  oxidised  by  chromic  acid  in  dilute 
sulphurio  acid  at  60 — 75°  to  the  base  C17H2003iST,, 
m.  p.  267 — 269°  after  softening,  [a]1,)  +55-6°/cZ  in 
water  (also  -flMeOH  and  lEtOH);  the  perchlorate 
is  described.  It  yields  a  methiodide  of  the  hydrate, 
C17H2204N2,McI,  not  molten  below  320°,  whereas 


the  methoperchlorate  corresponds  with  the  anhydrous 
form.  The  semicarbazone,  m.  p.  303°  (decomp.),  and 
its  perchlorate,  C18H2305N3,HC104,  have  been  pre¬ 
pared.  Oxidation  with  bromine  water  transforms 
the  base  into  a  basic  substance,  C17H20O5N2,  isolated 
as  the  perchlorate. 

The  oxidation  of  brucine  by  chromic  acid  is  de¬ 
scribed  in  detail.  The  yield  of  the  acid  C1GH20O4N2 
( perchlorate ,  [a]',-;  —94 °jd  in  water)  always  greatly 
exceeds  that  of  the  acid  C17H220(;N2,  the  discrepancy 
becoming  more  marked  with  increasing  amount  of 
chromic  acid.  The  oxime  hydrochloride, 
C17H2105N3,HC1,  decomp,  about  115°,  methyl  ester 
hydrochloride,  C19H20OGN2,HC],  m.  p.  about  225° 
after  softening  at  120°,  and  monoamide  hydrochloride, 
Ci7H2305N3,HC1,  darkening  at  240°  but  not  molten 
below  3i5°,  of  the  C17  acid  arc  described.  The  C17 
acid  is  transformed  into  Hanssen’s  acid,  C16H20O4N2, 
by  hydrogen  peroxide  in  presence  of  aqueous  barium 
hydroxide  or  by  chromic  acid  in  dilute  sulphuric 
acid.  The  connexion  between  the  C17  and  C14 
series  is  further  shown  by  tho  transformation  of  the 
acid  C17H20O8N2  derived  from  Wieland’s  acid  into 
carbon  dioxide  and  an  amino-acid,  C10H20O7N2, 
identical  with  that  derived  from  the  Hanssen  acid 
CjhHjqC^Nj  by  treatment  with  bromine  and  merourio 
oxide".  Reduction  of  the  acid  Ci7H20OgN2  by  sodium 
amalgam  affords  an  acid  C17H2208N2. 

Hanssen’s  acid  C19H22O0N,  is  transformed  by 
boiling  acetic  anhydride  into  tne  anhydride 
C19H20OsN2,3AcOH ;  the  corresponding  perchlorate 
is  also  obtained  by  the  action  of  hot  acetic  anhydride 
on  the  perchlorate  of  Hanssen’s  C19  acid,  The 
anhydride  is  transformed  into  the  corresponding 
monomethyl  ester  perchlorate  and  monoamide  (hydro- 
bromide).  The  reduced  acid,  CigH^ChN,,  similarly 
yields  an  anhydride,  C19H2205N2,"  which  darkens 
slowly  above  250°  and  yields  a  crystalline  perchlorate', 
it  is  converted  by  methyl  alcohol  and  methyl-alcoholic 
ammonia,  respectively,  into  the  monomethyl  ester 
and  monoamide  ( perchlorate )  of  the  acid  C19H2405N2- 
The  dimethyl  ester  of  the  acid  C19H240BN2  is  trans¬ 
formed  by  acetic  anhydride  into  the  compound 
C21H,806N»,Ac0H,  m.  p.  1S4 — 186°  (decomp.). 

. .  H.  Wren. 

Tetrachloroiodides  of  alkaloids.  F.  D.  Chat- 
taavay  and  G.  D.  Parkes  (J.C.S.,  1930,  1003 — 1005). 
— The  tetrachloroiodides  of  alkaloids,  and  of  hexa¬ 
methylenetetramine,  are  formed  by  adding  a  solution 
in  concentrated  hydrochloric  acid  to  a  solution  of 
tetrachloroiodic  acid,  prepared  by  saturating  a  sup- 
pension  of  iodine  in  concentrated  hydrochloric  acid 
with  chlorine.  They  are  decomposed  to  the  free 
base  by  aqueous  sodium  sulphite,  and  on  treatment 
with  aqueous  potassium  iodide  acidified  with  acetic 
acid  iodine  is  quantitatively  liberated.  The  tetra¬ 
chloroiodides  of  quaternary  bases  were  made  by 
saturating  a  solution  of  the  iodide  in  concentrated 
hydrochloric  acid  with  chlorine.  Tetrachloroiodides  ° 
the  following  are  described:  quinine,  m.  p.  11 
(decomp.);  cinchonine,  m.  p.  S5°  (decomp.)  ■ 
strychnine,  m.  p.  91°  (decomp.) ;  morphine,  ?• 
7S°  (decomp.);  codeine;  cocaine,  m.  p-  j’L 
(decomp.);  hexamethylenetetramine  m.  p-  1  . 
(decomp.);  1-methylpyridine-,  m.  p.  180°  (decomp). 
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1 : 2-dimethylpyridine,  m.  p.  185°  (decomp.); 
1:2:4:  6-tclramcUiylpyridine,  m.  p.  130°  (decomp.) ; 

1-methylquinoline,  m.  p.  191°;  6-chloro-l-methyl- 
quinolinc,  in.  p.  167°;  O-bromo-l-methylquinolinc, 
m.  p.  176°,  and  iY-methylstrychnine  (decomp.); 
also  KN-dimethylnicotine  bistetrachloroiodide,  m.  p. 
145°.  A.  I.  Vogel. 

New  reaction  for  codeine  and  dionine  [ethyl- 
morphine].  G.  de  Haas  (Pharm.  Weekblad,  1930, 
67,  508 — 510). — Addition  of  bromine  water  and 
ammonia  gives  a  rose  colour,  easily  distinguished 
from  the  brown  or  red  colour  obtained  with  morphine. 
The  proportion  of  bromine  is  important,  but  the  test 
may  be  employed  over  a  considerable  pK  range. 

S.  I.  Levy. 

Displacement  of  the  elements  of  the  fifth  group 
from  their  phenyl  derivatives  hy  hydrogen. 
V.  Ipatiev  and  G.  Razubaiev  (Ber.,  1930,  63,  [A], 
1110 — 1114). — Comparative  investigation  of  the 
strength  of  union  of  the  element  and  the  phenyl 
group  is  effected  by  heating  equimolecular  solutions 
of  the  triphenyl  compounds  of  phosphorus,  arsenic, 
antimony,  and  bismuth  in  xylene  for  24  hrs.  at 
varied  temperatures  and  a  constant  pressure  of 
60  atm.  of  hydrogen.  Reaction  occurs  according  to 
the  equation  2RPh3-|-3H2=6C0H0-}-R  accompanied, 
particularly  iii  the  case  of  arsenic,  by  the  pyrogenic 
decomposition  2RPh3=3Ph-Pli-|-2R.  Phosphorus 
does  not  commence  to  separate  below  350°,  at  which 
temperature  triphenylphosphine  itself  decomposes; 
under  similar  conditions,  separation  of  phosphorus 
does  not  occur  in  an  atmosphere  of  nitrogen.  Dis¬ 
placement  of  antimony  takes  place  at  a  lower 
temperature  and  that  of  bismuth  at  a  relatively 
low  temperature,  at  which  pyrogenic  decomposition 
is  slight.  The  influence  of  pressure  on  the  amount 
of  displaced  metal  is  pronounced  only  with  small 
pressures  ;  above  a  certain  limit,  further  increase  in 
pressure  has  no  effect.  The  duration  of  heating  has 
u  more  profound  influence,  the  quantity  of  separated 
antimony  being  almost  directly  proportional  thereto. 
The  affinity  of  the  element  to  phenyl  decreases 
sharply  with  increase  in  its  met  allic  properties. 

H.  Wren. 

Aromatic  amides  of  iV-arylglycinearsiiiic 
acids.  G.  W.  Ratziss  and  Le  R.  W.  Clemence 
(J.  Amer.  Chern.  Soc.,  1930,  52,  2019— 2023).— The 
following  chloroacetamido-derivatives  are  prepared 
by  treating  the  amine  or  its  hydrochloride  with 
chloroacetyl  chloride  in  aqueous  solution  or  suspension 
at  about  0°  :  4 -chloroacetamidobenzoic  acid,  m.  p. 
248°;  i-nitro-o-chloroacet-toluidide,  m.  p.  151°; 
S-c  Jiloroacetamidosalicylic  acid,  m.  p.  242 — 244°; 
diloroac-elamidoant  iptjrin,  m.  p.  187°;  cliloro- 
Mtfamidoacriflavine,  m.  p.  215 — 220°  (decomp.), 
and  4 -cldoroacetamidoguaiacol,  m.  p.  117°.  Treatment 
of  these  with  p-amino-  and  4-amino-3-methyl- 
phenylarsinic  acid  in  aqueous  or  alkaline  medium 
gives  25 — 40%  yields  of  the  appropriate  arsinic  acid, 
sHR-C0<CH2-NH-CaH3R'-As03H2.  The  following 
are  described  :  anilinoacet-p-carboxyanilide-i-arsinic 
m.  p.  260 — 265°  (decomp.)  after  darkening  at 
ojco’  °'l°luidinoacet-o4oluididc-4~arsinic  acid,  m.  p. 
“v*  (decomp.);  anilinoacet  -  p  -  niiro  -  o  -  toluidide  - 


^■arsinic  acid,  m.  p.  115 — 120°  (decomp.) ;  antipyrin, 
m.  p.  270°  (decomp.),  and  acrijlavine  derivative,  m.  p. 
above  300°  after  darkening  at  240°,  of  anilinoacct- 
amide-4-arsinic  acid ;  anilinoacet  -  p  -  hydroxy  -  m  - 
methoxyanilide-i  arsinic  acid,  m.  p.  215 — 217° ;  o-tolu- 
idinoacetanilide-i-arsinic  acid,  m.  p.  above  275°;  o- 
toluidinoacet-p-carboxyanilideA-arsinic  acid ;  o-tolu- 
idinoacet-p-nitro-o-toluidide-4-arsinic  acid,  m.  p.  285 — 
286°  (decomp.) ;  o-toluidinoacet-p-acctainidoanilide- 
4 -arsinic  acid;  anilino-,  m.  p.  230 — 235°  (decomp.) 
after  darkening  at  190°,  and  o-toluidino-acct-m-carb- 
oxy-p-hydroxyanilide-4-arsinic  acid,  m.  p.  240 — 
245°  (decomp.);  o -toluidinoacet-a-  and  -$-naphthyl- 
amidc-i-arsinic  acids,  m.  p.  254 — 255°  (decomp.) 
and  260 — 262°  (decomp.),  respectively;  o-tolu- 
ulinoacet-piperidide-,  -benzylamidc-,  not  melted  at 
275°,  and  -o-carboxyanilide-i-arsinic  acids.  Some  of 
the  above  acids  have  a  low  toxicity,  but  their  thera¬ 
peutic  effect  is  also  small.  H.  Burton. 

Neoarsphenamine.  II.  Chemistry  of  sodium 
formaldehydesulphoxylate ;  structure  of  neo¬ 
arsphenamine.  A.  E.  Jurist  and  W.  G.  Christian¬ 
sen  (J.  Amer.  Pharm.  Assoc.,  1930,  19,  464 — 467). — 
Sodium  formaldehydesulphoxylate  is  stable  in 
alkaline  solution  and  its  loss  in  reducing  power  is 
small.  In  acid  solution  the  chief  decomposition 
products  are  hydrogen  sulphide,  formic  acid,  and 
sulphur,  and  to  account  for  these  products  at  least 
two  and  possibly  three  forms  of  sodium  formaldehyde¬ 
sulphoxylate  appear  to  be  necessary.  The  existence 
of  these  tautomeric  forms  indicates  the  existence  of  a 
corresponding  number  of  forms  of  neoarsphenamine. 

E.  H.  Sharples. 

[Arsenic]  derivatives  of  pyridine.  VII.  Stab¬ 
ility  of  quinquevalent  arsenic  in  the  pyridine  ring. 
A.  Binz,  C.  Rath,  and  H.  Mater-Bode  (Annalen, 
1930,  480,  172 — 182). — When  2-pyridone-5-arsinic 
(I)  and  2-hydroxypyridine-5-arsinic  acids  (II)  (this 
vol.,  486)  are  heated  with  water  at  170°  for  8  hrs.,  the 
percentages  of  arsenic  acid  eliminated  are  13-6  and  a 
trace,  respectively.  The  corresponding  values  for  the 
nwnosodium  salts  are  10-5  and  a  trace ;  those  for  the 
disodium  salts  are  87-6  and  11,  respectively.  The 
sodium  salts  of  I  are  more  soluble  in  water  than  those 
of  II.  Bromination  of  I  with  1  mol.  of  bromine 
gives  the  3-bromo-derivative  (A.,  1927,  890);  .11 
affords  a  small  amount  of  bromo-derivative  (not 
separated).  Bromination  of  I  with  2  mols.  of  bromine 
furnishes  3 : 5-dibromo-2-pyridone,  also  formed  in 
small  amount  from  II.  Nitration  of  II  with  nitric 
and  sulphuric  acids  yields  small  amounts  of  3-nitro- 

2- pyridono-5-arsinic  acid  (obtained  also  from  I;  cf. 
A.,  1929,  1471)  and  ii-nilro-2-  hydroxijpyri  dine- 5- 
arsinic  acid,  not  melted  at  250°.  The  last-named  acid 
is  isolated  by  reducing  the  mother-liquors  from  the 
nitration  with  hypophosphorous  acid,  and  oxidising 
the  arseno-compound  formed  with  hydrogen  peroxide. 

5-Iodo-  and  3-bi‘omo-5-iodo-2-pyridones  react  with 
potassium  arsenite  in  presence  of  a  small  amount  of 
copper  sulphate  forming  30  and  25%  of  I  and  its 

3- bromo-derivative,  respectively.  H.  Burton. 

Quinoline  compounds  containing  arsenic.  I. 

Synthesis  of  6-methoxyquinoline  derivatives  of 
aminophenylarsinic  acids.  R.  H.  Slater  (J.C.S., 
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1930,  1209 — 121 5) . — 6 -Methoxyquinolylaminophenyl- 
arsinic  acids  have  been  prepared  for  examination  of 
their  antimalarial  activity. 

4-Chloro-6-methoxy-2-methylquinoline  (Conrad  and 
Limpach,  A.,  1S88,  853)  could  not  be  condensed 
directly  with  o-  or  p-aminophenylarsinic  acid; 
condensation  with  p-phenylenediamine  affords  4-p- 
aminoanilino-Q-methoxy-2-mdhylquinoline  (+H20), 
m.  p.  215°  ( acetyl  derivative,  m.  p.  240°),  which  is  con¬ 
verted  normally  into  p-6' -methoxy -2' -methyl-4' -quin- 
olylaminophenylarsinic  acid,  unmelted  at  307°;  4-m- 
aminoanilino-t3-methoxy-2-methylquinoline  (from  m- 
phenylenediamine),  m.  p.  230 — 231°  ( acetyl  deriv¬ 
ative,  m.  p.  269°),  yields  similarly  m-6' -methoxy-2' - 
methyl-4' -quinolylaminophenylarsinic  acid,  darkens  at 
280°,  unmelted  at  300°,  whilst  4-benzidino-6-methoxy- 
2-methylquinoline,  m.  p.  245°  (from  benzidine)  ( acetyl 
derivative,  m.  p.  159 — 160°),  gives  4' -Q" -methoxy  - 
2"  -  methyl  -  4"  -  quinolylaminodiphenylylarsinic  acid, 
darkens  at  290°,  unmelted  at  300°.  Interaction  of 
pp'-diaminodiphenylmethane  and  4-chloro-6-metlioxy- 
2-methylquinoline  gives  pp'-di-Q' -methoxy-2' -methyl- 
4' -quinolyldiaminodiphenylmethane,  m.  p.  144°;  simi¬ 
larly,  no  monoquinolyl  derivative  has  been  obtained 
from  o-anisidine  or  o-tolidine. 

Distinctive  colour  reactions  of  the  above  compounds 
with  O-OOlA-iodine  are  described  and  the  tendency  of 
several  of  them  to  form  gels  when  dilute  aqueous 
solutions  of  their  salts  are  cooled  is  noticed. 

R.  Child. 

10-Chloro-5  : 10-dihydrophenarsazine  and  its 
derivatives.  XII.  1-  and  3-Methyl  derivatives. 
C.  S.  Gibson  and  J.  D.  A.  Johnson  (J.C.S.,  1930, 
1124 — 1128). — 10-Chloro-3- methyl -5  ;  10- dihydro  - 
phenarsazine,  m.  p.  215 — 216-5°,  has  been  synthesised 
by  an  alternative  method,  in  which  the  final  cyclisation 
did  not  involve  the  arsenic  atom,  and  shown  to  be 
identical  with  the  10-chloro-l-(and/or  3-)methyl- 
5  ;  10-dihydrophenarsazine  prepared  by  other  methods 
(A.,  1929,  710,  1090). 

Diazotisation  of  3  -  n  i  tro  -p  •  toluid  ine  and  interaction 
with  o-bromophenylarsenious  oxide  affords  2'-bromo- 
2-nitroA-methyldiphenylarsinic  acid,  m.  p.  252 — 254°, 
converted  by  reduction  with  ferrous  hydroxide  into 
2' -bromo-2-amino-4-inethyldiphmylarsinicacid,  darkens 
at  240°,  decomp.  264 — 265°;  the  latter  is  converted 
(by  way  of  the  phenarsazinic  acid)  by  the  potassium 
carbonate-copper  powder-boiling  amyl  alcohol 
method,  followed  by  reduction,  into  10-chloro-3- 
methyl-5  :  10-dihydrophenarsazine.  The  reduction 
product  of  2'-bromo-2-nitro-6-methyldiphenylarsinic 
acid,  softens  226°,  decomp.  237 — 239°  (from  3-nitro- 
o-toluidine  as  above),  could  not  be  purified  or  con¬ 
verted  into  10-chloro-l -methyl-5  :  10-dihydrophen- 
arsazine.  R.  Child. 

Diphenyl  series.  II.  Antimony  derivatives 
of  diphenyl.  D.  E.  Worrall  (J.  Amer.  Chem.  Soc., 
1930,  52,  2046 — 2050). — 4-Chlorodiphenyl,  sodium, 
and  antimony  trichloride  in  benzene  give  tri-4-di- 
phenylylstibine,  m.  p.  176-5 — 177-5°  after  softening 
[i dichloride ,  m.  p.  273 — 274°;  dibromide,  m.  p.  259 — 
260°;  di-iodide,  m.  p.  176—178°  (all  decomp,  after 
softening);  dihydroxide,  m.  p.  210 — 211°  (decomp.) 
after  sintering  at  205° ;  sulphide,  in.  p.  173°  (decomp.) 


after  softening  above  168°].  Treatment  of  the 
tertiary  stibine  with  antimony  trichloride  in  presence 
of  xylene  at  220 — 240°  gives  a  mixture  of  dichloroA- 
diphenylylstibine,  m.  p.  132 — 133°  after  softening 
(oxide,  m.  p.  159 — 160°  after  softening  above  155°),  and 
chlorodi-4-diphenylylstibine,  m.  p.  187 — 188°  after 
softening  above  150°  [oxide,  m.  p.  120 — 121°  after 
softening;  dichloride,  m.  p.  210°  after  softening  above 
200°,  hydrolysed  by  alcoholic  ammonia  to  di-4-di- 
phenylylstibinic  acid,  m.  p.  204 — 205°  (decomp.)  after 
softening  above  201°].  4 - D iph enylylstib in ic  acid, 

decomp,  above  300°,  is  also  described.  Thermal 
decomposition  of  tri-4-diphenylylstibine  dichloride 
affords  4-chlorodiphenyl  and  traces  of  chlorodi-4- 
diphenylylstibine.  H.  Burton. 

Diphenyl  polysulphides,  thiodiselenides,  and 
selenodisulphides.  A.  Baroni  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  579—582 ;  cf.  A.,  1929,  1039, 
1270). — Diphenyl  disulphide,  Ph2S2,  is  obtained  as  a 
solid,  m.  p.  62°,  by  the  action  of  sulphuryl  chloride  on 
an  alkaline  solution  of  thiophenol.  The  trisulphide, 
Ph2S3,  m.  p.  30°,  is  obtained  by  the  action  of  sulphur 
chloride  on  thiophenol.  Selenium  and  magnesium 
phenyl  bromide  give  diphenyl  diselenide,  Ph2Se2, 
m.  p.  59°,  whilst  the  selenodisulphide,  Ph2SeS2,  m.  p. 
50—51°,  results  from  the  action  of  selenium  cnloride 
on  a  solution  of  thiophenol  in  carbon  disulphide.  The 
thiodiselenide,  Ph2Se2S,  m.  p.  55°,  is  obtained  from 
sulphur  chloride  and  selenophenol  in  carbon  disulphide 
solution.  F.  G.  Tryhorn. 

Interaction  of  selenium  tetrachloride  with 
substances  containing  the  reactive  methylene 
group.  K.  G.  Naik  and  R.  K.  Trivedi  (J.  Indian 
Chem.  Soc.,  1930,  7,  239 — 246). — Treatment  of 
malonanilide  (5  mols.)  with  selenium  tetrachloride 
(4  mols.)  in  dry  ether  at  27 — 30°,  affords  a  mixture  of 
the  selenide  [(NHPh-CO)2CSe]2,  m.  p.  222 — 223°  after 
darkening  at  217°,  and  malon-m-chloroanilide,  m.  p. 
175 — 176°  (alkaline  hydrolysis  product  m-chloro- 
aniline).  Reduction  of  the  selenide  with  alkaline 
hydrosulphide  affords  the  original  anilide  and  hydro¬ 
gen  selenide,  whilst  treatment  with  bromine  gives 
dibromomalonanilide  and  selenium  bromide.  Corre¬ 
sponding  selenides,  m.  p.  21S — -219°,  210 — 211°  after 
darkening  at  205°,  and  220°,  respectively,  are  prepared 
similarly  from  malon-p-  and  -m-toluidides  and 
naphthylamide,  respectively.  Malon-heptylamide, 
-m-4-xylidide,  and  -p-xylidide  when  treated  as  above 
furnish  dichlorotnalon-heptylamide,  m.  p.  90°,  -m-4- 
xylidide,  m.  p.  136 — 137°,  and  -p -xylidide,  m.  p.  170°, 
respectively.  Similar  treatment  of  methylmalon- 
anilide  furnishes  the  selenide  [(NHPh-CO^CMeJjSe, 
m.  p.  222 — 224°;  the  corresponding  selenides  from 
methylmalon-p-toluidide,  -«i-toluidide,  and  -P- 
naphthylamide  have  in.  p.  224 — 225°,  221°,  and 
229 — 230°,  respectively.  No  reaction  occurs  between 
selenium  tetrachloride  and  malonamide,  malon-*- 
naphthylamide,  malonanilidic  and  malon-p-toluididic 
acids.  Ethyl  malonate  gives  resinous  products. 

H.  Burton. 

Organic  derivatives  of  silicon.  XLII.  ci/e!o- 
Hexyl  derivatives  of  silicane  and  silicoethane- 
K.  W.  Palmer  and  F.  S.  Kipping  (J.C.S.,  lOfO, 
1020 — 1028). — When  magnesium  cyc/ohexyl  bromi  e 
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(2-5  mols.)  was  added  to  silicon  tetrachloride  in  dry 
ether  at  0°,  and  the  product  distilled,  first  a  little  cyclo- 
hexenc  and  then  two  fractions  h.  p.  120 — 135°/35 
mm.  (I)  and  135 — 150°/35  mm.  (II)  were  obtained, 
the  residue  decomposing  on  further  distillation. 
Fraction  I  yielded  cyclohexylsilicon  trichloride,  b.  p. 
208 — 211°,  hydrolysed  by  water  at  0°  to  cyclo hexyl- 
siliconic  acid,  (CgHjpSiOOH),,  ( sodium  salt),  con¬ 
verted  by  heating  at  150°  into  the  “  anhydride 
[(CcHn,SiO)20].  Fraction  II  yielded  dicyclohexyl- 
silicon  dichloride,  h.  p.  140 — 145°,  containing  a  little 
dic//c/ohexyl,  hydrolysed  to  a  mixture  of  condensation 
products  of  dicyclohexylsilicanediol,  m.  p.  140 — 145°/ 
3—4  mm.,  which  when  kept  or  when  heated  at  100° 
afforded  anhydrodicyclohexylsilicanediol, 

[(C6Hu)2SiO]7.  The  residue  from  the  initial  distill¬ 
ation  when  treated  with  ether  yielded  a  soluble  fraction, 
which  on  hydrolysis  afforded  first  letracyclohexyl- 
siliconethanediol  (soluble  in  ether),  and  then  a  substance, 
((C6Hu)Si20]7,  and  a  mixture  of  compounds  (insoluble 
in  ether)  containing  R2Si<  and  RSiS=  groups,  since 
alkali  afforded  dicycZohexylsilicon  oxide. 

It  is  inferred  that  the  original  reaction  takes  place 
normally  giving  cycfohexylsilicyl  trichloride,  dicycZo- 
i  hexylsilicon  dichloride,  and  probably  some  tri cyclo- 
hexylsilicyl  chloride,  these  being  mainly  decomposed 
to  dici/cZohexyl  and  the  products  described  above. 

A.  I.  Vogel. 

Organic  derivatives  of  silicon.  XLIII.  Form¬ 
ation  of  tri-  and  tetra-phenylsilicane  by  action  of 
sodium  on  triphenylsilicyl  chloride.  F.  S.  Kip¬ 
ping  and  J.  F.  Short  (J.C.S.,  1930,  1029—1032).— 
From  the  interaction  of  phenylsilicon  trichloride  and 
sodium  (4 — 4-5  atoms)  in  a  nitrogen  atmosphere  at 
190°,  a  poor  yield  of  tri-  (converted  into  triphenyl- 
silicyl  oxide,  m.  p.  222°)  and  tetra-phenylsilicane, 
m.  p.  229 — 230°,  was  obtained.  Triphenylsilicon 
trichloride  does  not  react  when  boiled  with  sodium 
hydride  in  the  absence  of  air.  It  is  assumed  that  the 
hydrogen  of  the  triphenylsilicane  is  derived  by  the 
change:  2>SiPh2 — >  >SiPh-C6H4-SiPh2*+H. 

A.  I.  Vogel. 

Sturine.  K.  Felix  and  A.  Lang  (Z.  physiol. 
Chem.,  1930,  188,  96 — 106). — Sturine  methyl  ester 
hydrochloride,  m.  p.  250°  (decomp.),  [a]'i?  — 63-0°,  was 
prepared  from  the  sulphate  by  way  of  the  picrate,  m.  p. 
235°  (decomp.),  and  the  constituent  amino-acids  were 
determined.  It  is  composed  as  follows  :  11  mols.  of 
arginine,  3  mols.  of  lysine,  2  mols.  of  histidine,  and 
1  mols.  of  monoamino-acids.  The  ratio  of  mono¬ 
amino-acids  to  hexone  bases  is  4:1.  Sturine  con¬ 
tains  a  preformed  methyl  group  attached  to  nitrogen, 
ifree  amino-groups,  and  2  esterifiable  carboxyl  groups 
Jor  the  smallest  molecule.  The  oxygen  content  is 
higher  than  corresponds  with  the  number  of  free 
carboxyl  groups  and  peptide  linkings.  The  groups 
containing  oxygen  can  be  benzoylated  and  are 
probably  hydroxyl  groups.  N-Melhylslurine,  benzoyl- 
sturine,  m.  p.  258 — 260°  (dccomp.),  corresponding 
'cith  28  benzoyl  groups  for  the  smallest  molecule, 
and  methylbenzoylsturine,  m.  p.  230°  (decomp.),  were 
Prepared.  '  J.  H.  Birkinshaw. 

Gelatin.  XI.  Diamino-nitrogen  of  gelatin. 

Thqiann  (Biochem.  J.,  1930,  24,  357—367).— 


Different  samples  of  phosphotungstic  acid  are  re¬ 
sponsible  for  subsidiary  variations  in  the  nitrogen 
precipitated  from  gelatin  hydrolysates  by  phospho¬ 
tungstic  acid.  Heating  a  synthetic  mixture  of 
arginine,  proline,  and  glycine  with  5%  sulphuric  acid 
in  the  autoclave  before  precipitation  destroys  part  of 
the  precipitable  diamino-nitrogen  of  arginine.  The 
amount  of  nitrogen  precipitated  by  phosphotungstic 
acid  varies  almost  continuously  with  the  concentration 
of  nitrogen  in  the  solution.  Curves  are  given  which 
show  that  treating  gelatin  with  acid  before  hydrolysis 
profoundly  affects  the  amount  of  nitrogen  precipitated 
with  phosphotungstic  acid.  A  rapid  method  for  the 
determination  of  amide-nitrogen  is  described. 

S.  S.  Zilva. 

Precipitation  of  the  basic  amino-acids  of 
proteins  with  phosphotungstic  acid.  K.  V.  Thi- 
mann  (Biochem.  J.,  1930,  24,  368— 377).— The 
precipitation  of  the  individual  amino-acids  by  phospho¬ 
tungstic  acid  was  determined  at  various  nitrogen 
concentrations.  The  solubility  of  the  phospho- 
tungstates  increases  with  nitrogen  concentration  and 
in  the  case  of  lysine  there  is  evidence  of  the  formation 
of  a  soluble  double  salt.  Proline  is  precipitated 
only  at  high  nitrogen  concentrations.  The  minimum 
solubilities  of  the  basic  amino-acids  in  the  final  liquid 
are  somewhat  less  than  the  solubility  corrections 
given  by  Van  Slyke.  Acid  flocculation  of  gelatin 
produces  an  increased  amount  of  proline  and  lysine. 
The  crystalline  form  of  the  phosphotungstates  is 
described.  S.  S.  Zilva. 

Solid  protein  hydrochlorides.  W.  D.  Ban¬ 
croft  and  C.  E.  Barnett  (Proc.  Nat.  Acad.  Sci.,  1930, 
16,  118 — 123). — Equilibrium  diagrams  have  been 
constructed  for  the  adsorption  of  hydrogen  chloride  by 
zein,  arachin,  casein,  edestin,  fibrin,  and  gliadin. 
Zein  forms  no  compound,  but  the  other  proteins  form 
at  least  one,  e.g.,  nine  compounds  at  least  are  formed 
by  gliadin  unless  polymerisation  of  the  protein  during 
adsorption  is  assumed,  so  that  gliadin  has  M  (2250)*. 
The  equivalent  weights  of  arachin,  casein,  edestin, 
fibrin;  and  gliadin  are  respectively  280,  435,  330 — 405, 
365,  and  250.  F.  G.  Tryhorn. 

Adsorption  of  ammonia  by  proteins.  W.  D. 
Bancroft  and  C.  E.  Barnett  (Proc.  Nat.  Acad.  Sci., 
1930,  16,  135 — 139). — Stoicheiometric  relationships 
are  found  in  the  adsorption  of  ammonia  by  p-amino- 
benzoic  acid,  but  not  in  the  cases  of  glycine,  arachin, 
casein,  edestin,  fibrin,  gelatin,  gliadin,  and  zein. 

F.  G.  Tryhorn. 

Protein  degradation.  O.  Furth.  I.  Form¬ 
ation  of  nitrogen  from  protein  by  the  action  of 
sodium  hypobromite  and  its  relationship  to  the 
arginine  content.  F.  Fromm  (Biochem.  Z.,  1930, 
220,  69 — -81). — Caseinogen,  gelatin,  legumin,  edestin, 
oryzanin,  and  zein  on  treatment  with  hypobromite 
form  nitrogen  in  two  phases,  the  first,  a  rapid  one 
occurring  in  the  first  10 — 20  min.  and  corresponding 
(with  proteins  rich  in  arginine)  with  half  the  arginine- 
nitrogen,  and  the  second,  a  slow  development  corre¬ 
sponding  with  the  lysine-  and  histidine-nitrogen 
content.  Acetamide,  the  acidic  group  of  asparagine, 
tryptophan,  and  the  acyclic  monoamino-acids  give 


940 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


practically  no  nitrogen,  whereas  lysine  and  histidine 
give  more  than  half  their  nitrogen. 

P.  W.  Clutterbuck. 

Structure  of  proteins  from  the  hasis  of  enzyme 
analysis.  E.  Waldschmidt-Leitz  (Chem.  Week- 
blad,  1930,  27,  266 — -271). — A  lecture  summarising 
the  broader  aspects  of  the  author’s  recent  work. 

S.  I.  Levy. 

Proteins.  VIII.  Silk  fibroin.  I.  S.  Gold¬ 
schmidt  and  K.  Strauss  (Annalen,  1930,  480,  263— 
279). — The  action  of  potassium  hypobromite  on  silk 
fibroin  (cf.  A.,  1927,  983 ;  1929,  937)  reveals  the 
presence  of  two  components,  one  of  which  reacts 
much  more  rapidly  than  the  other.  The  rate  of 
reaction  Ls  decreased  considerably  by  an  increase  in 
the  excess  of  alkali  hydroxide  in  the  hypobromite. 
The  initial  degradation  product  (22 — -23%  of  the 
silk)  is  probably  a  polypeptide.  It  contains  small 
amounts  only  of  amino-nitrogen  and  potassium,  and 
when  boiled  with  barium  hydroxide  solution,  eliminates 
only  1-2%  of  carbon  dioxide;  formic  acid  is  also 
produced  during  the  hydrolysis.  When  hydrolysed 
with  25%  sulphuric  acid,  a  mixture  of  alanine  and 
glycine  (mol.  ratio  about  3)  is  formed.  The  poly¬ 
peptide  reacts  much  more  slowly  with  hypobromite 
than  the  original  silk. 

Rontgenographic  examination  of  the  silk  and  its 
degradation  product  indicates  that  the  latter  contains 
much  less  amorphous  material.  The  Debye-Scherrer 
diagrams  of  both  show  the  same  number  of  inter¬ 
ference  rings,  indicating  that  both  contain  the  same 
crystalline  substance.  H.  Burton. 

Physico-chemical  studies  on  proteins.  IV. 
Comparative  study  of  the  acid  and  alkali  binding 
of  native  and  deaminised  proteins.  W.  M. 
Sandstrom  (J.  Physical  Chem.,  1930,  34,  1071 — 
1101;  cf.  A.,  1925,  ii,  1011). — Edestin,  arachin,  and 
the  globulin  of  the  cantaloupe  seed  have  been 
analysed  for  their  nitrogen  distribution  by  the 
method  of  Van  Slvke.  Edestin,  arachin,  casein, 
fibrin,  and  durumin  have  been  deaminised  and  then 
similarly  analysed.  The  acid-  and  alkali-binding 
powers  have  been  determined  potentiometrically  at 
30°.  These  proteins  behave  similarly  to  the  prol¬ 
amines  studied  by  Hoffman  and  Gortner  (A.,  1925, 
i,  1479),  and,  with  the  exception  of  edestin,  the 
amount  of  acid  fixed  by  the  proteins  is  approximately 
proportional  to  their  lysine  content.  The  acid¬ 
binding  power  is  greatly  decreased  by  deamination. 

L.  Theobald. 

Sources  of  error  in  organic  elementary 
analysis.  V.  Oxygen,  rubber,  and  various 
accessories.  J.  Lindner  (Ber.,  1930,  63,  [JB], 
1123 — 1128;  cf.  this  vol.,  726). — The  amount  of 
carbonaceous  impurity  in  oxygen  is  approximately 
constant,  not  very  considerable  but  not  without 
moment  for  the  accuracy  of  the  carbon  determination. 
Generally,  impurities  imparted  to  the  air  or  oxygen 
current  by  the  rubber  connexions  have  an  approxim¬ 
ately  equal  effect  which  is  less  considerable  than 
usually  assumed,  and  apparently  depending  on  the 
nature  of  the  rubber.  If  the  free  inner  surface  of 
the  rubber  is  gradually  increased  by  progressive 
separation  of  the  ends  of  the  glass  tubes,  the  amount 


of  impurities  evolved  increases  rapidly  at  first  but 
soon  attains  a  value  which  increases  only  slowly 
even  with  very  long  connexions.  Under  extreme 
conditions,  the  permeability  of  rubber  tubing  for 
carbon  dioxide  and  coal  gas  can  be  demonstrated 
with  a  connexion  without  exposed  inner  surface. 
The  recorded  data  do  not  deal  with  possible  unusual 
impurities  in  oxygen  or  rubber.  Asbestos  as 
subsidiary  tube  filling  and  glass  wool  as  support  for 
phosphoric  oxide  can  evolve  carbon  dioxide  when 
heated  or  treated  with  acids  unless  they  have  been 
submitted  to  suitable  preliminary  purification. 
Silver  gauze,  after  ignition  in  a  current  of  oxygen, 
has  no  disadvantageous  effect  on  the  determination  of 
carbon.  H.  Wren. 


Rapid  combustion  of  organic  substances. 
E.  V.  Zappi  and  A.  Manini  (Anal.  Asoc.  Quim. 
Argentina,  1929,  17,  234 — 238). — The  Liebig  method 
is  modified  by  supporting  the  boat  in  an  expanded 
extension  of  the  oxygen  supply  tube,  outside  of  which 
a  current  of  oxygen  from  a  by-pass  also  passes. 
A  more  rapid  current  of  oxygen  may  be  used  when 
combustion  begins,  and  the  analysis  is  completed  iu 
less  than  1  hr.  R.  K.  Callow. 


Vanadium  oxides  as  catalysts  in  [organic] 
elementary  analysis.  J.  Meyer  and  H.  Tisch- 
bierek  (Z.  anal.  Chem.,  1930,  80,  241 — 247).— The 
admixture  of  a  little  vanadium  pentoxide  with 
refractory  substances  such  as  electrode  carbon 
greatly  facilitates  their  combustion  in  oxygen, 
complete  combustion  being  attained  in  1  hr.  provided 
that  the  temperature  employed  is  above  the  m.  p.  of 
the  oxide  (t.e.,  above  658°).  The  action  is  apparently 
catalytic,  the  vanadium  pentoxide  functioning  as  a 
carrier  of  oxygen.  Freshly-prepared  vanadium 
tetroxide  acts  similarly,  but  a  sample  5  days  old  had 
practically  no  effect ;  the  reason  for  this  has  not  been 
ascertained.  A  porcelain  boat  the  interior  of  which 
had  become  stained  after  use  with  vanadium  pent¬ 
oxide  as  above  was  found  on  subsequent  employment 
to  be  almost  equally  efficient  in  promoting  the 
combustion  of  the  carbon ;  the  catalytic  layer  on  the 
boat  is  considered  to  be  probably  potassium  vanadate 
mixed  with  vanadium  oxides.  H.  F.  Harwood. 

Micro-determination  of  halogens  and  metals 
in  organic  compounds.  H.  H.  Willard  and 
J.  J.  Thompson  (J.  Arner.  Chem.  Soc.,  1930,  52, 
1893 — 1897). — The  halogens  are  liberated  by  heating 
15 — 25  mg.  of  the  material  with  fuming  sulphuric 
acid,  potassium  persulphate,  and  potassium  per¬ 
manganate  (the  second  is  omitted  and  the  last  replaced 
by  hydrogen  peroxide  if  iodine  is  being  determined). 
The  evolved  halogen  is  absorbed  in  sodium  arsenite 
and  weighed  as  the  silver  halide  (cf.  Thompson  and 
Oakdale,  this  vol.,  799).  Any  quinquevalent  arsenic 
or  antimony  in  the  residual  sulphuric  acid  is  reduced 
with  sulphur  dioxide  and  determined  with  0-01A  ■ 
potassium  bromate.  Selenic  acid  in  the  sulphuric 
acid  is  reduced  with  hydroxylamine  hydrochloride 
and  the  selenium  is  determined  graviinetrically. 

J.  G.  A.  Griffiths.  ^ 

Capillary  analysis  and  microchemistry. 
tection  of  small  quantities  of  formaldehyde  wiui 
dimethyldihydroresorcinol.  L.  Kofler  and  a. 
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Hjlbck  (Mikrochcm.,  1930,  8,  117 — 120). — A  piece 
of  filter-paper  20  X  1  era.  having  a  constriction  about 
2—3  cm.  from  the  lower  end  is  moistened  with  a 
saturated  alcoholic  solution  of  the  reagent  at  the 
narrow  part  and  the  lower  end  is  immersed  in  0-5 — 
1  c.c.  of  the  solution  to  be  tested;  by  capillary 
attraction  this  solution  rises  up  the  filter-paper  and 
at  the  narrow  part  “  formaldimethonc  ”  is  formed 
if  the  solution  contains  formaldehyde.  The  paper  is 
washed  once  by  capillarity,  dried,  and  heated  at  130° 
to  sublime  the  dimethone,  which  is  recognised  by  its 
crystal  structure  and  m.  p.  (189°). 

A.  R.  Powell. 

Detection  and  determination  of  oxalic  acid  in 
stomach  contents.  G.  D.  Els  non  and  J.  R. 
Stubbs  (Analyst,  1930,  55,  321 — 322). — Evaporation 
to  dryness  and  extraction  with  alcohol  is  unsatis¬ 
factory  for  the  determination  of  oxalic  acid,  as  is 
also  extraction  of  the  acid  with  ether.  Dialysis 
methods  are  too  slow.  Precipitation  with  lead 
acetate  solution,  filtration,  decomposition  of  the 
precipitate  with  hydrogen  sulphide,  filtration,  and 
precipitation  of  the  filtrate  with  calcium  chloride 
solution  is  capable  of  giving  accurate  results,  but 
digestion  with  hydrochloric  acid,  filtration,  and 
precipitation  of  oxalates  with  ammonia  and  calcium 
chloride  is  preferable.  The  liquid  is  centrifuged  and 
decanted,  the  residue  is  broken  up,  water  to  the 
original  volume  is  added,  and  centrifuging  repeated. 
The  combined  solutions  and  washings  arc  mixed  with 
15 — 20%  of  concentrated  hydrochloric  acid,  heated 
on  the  water-bath  for  2  hrs.,  filtered,  and  the  pre¬ 
cipitate  washed. .  The  filtrate  and  washings  arc  made 
alkaline  with  ammonia,  acidified  with  acetic  acid, 
and  the  oxalic  acid  precipitated  in  tho  usual  way. 
Tartaric  acid  may  be  distinguished  from  oxalic  acid  in 
dilute  solutions,  since  a  1%  oxalic  acid  solution  gives 
an  immediate  precipitate  (a0-01  %  solution  a  turbidity) 
in  the  cold  with  calcium  chloride  in  presence  of  acetic 
acid,  whilst  tartaric  acid  is  precipitated  only  on  keeping 
or  shaking.  D.  G.  Hewer. 

Influence  of  pn  on  a  colour  reaction  of  adren¬ 
alines.  H.  Biiorry  and  B.  Gotjzon  (Compt.  rend., 
1930, 190,  1239 — 1241). — A  steel  needle  dipping  in  an 
aqueous  solution  of  adrenaline  hydrochloride  shows 
surface  colours  varying  with  the  pu  as  follows  :  pa 
<3,  pale  green;  pa  3 — -7,  bluish-violet;  pa  >7, 
reddish-violet.  The  reaction  is  due  to  the  pyro- 
catecliol  nucleus.  It  is  discernible  with  a  concen- 
‘ration  of  0  005%.  R.  K.  Callow. 


Detection  of  organic  compounds.  II.  .  L. 
Rosentiialek  (Pharm.-Ztg.,  1930,  75,  650— G52).— 
Chemical  and  microscopical  tests  arc  described  for 
diocain,  percain,  dial,  elbon,  septacrol,  lipiodin, 
atochinol,  and  coramin.  H.  E.  E.  Nottok. 

Quinizarinsulphonic  acid  (rufianic  acid)  as 
precipitant.  W.  Zimmermann  (Z.  physiol.  Chetn., 
1930,  188,  180 — 188). — Rufianic  acid  (1  :  4-di- 

hydroxyanthraquinone-2-sulphonic  acid)  is  proposed 
as  a  precipitant  for  organic  bases.  It  is  obtained  bj' 
heating  5  g.  of  quinizarin  dried  at  130°  with  10  c.c. 
of  fuming  sulphuric  acid  (20%  of  anhydride)  for  2  hrs. 
in  a  bath  at  130 — 150°.  It  forms  sparingly  soluble 
sails  with  creatinine,  m.  p.  290 — 300°  (decomp.) ; 
histidine,  m.  p.  305°  (decomp.) ;  putrescine,  m.  p. 
330 — 335°  (decomp.) ;  arginine,  decomp.  290 — 300° ; 
guanidine,  not  melted  at  350°;  methylguanidine, 
m.  p.  297 — 300°  (decomp.) ;  betaine,  m.  p.  320°, 
(decomp.) ;  lysine,  m,  p.  327°  (decomp.) ;  cadaverine, 
m.  p.  295°  (decomp.) ;  spermine,  m.  p,  275 — 279° 
(decomp.) ;  ammonium,  not  melted  at  355° ;  choline, 
m.  p.  332°  (decomp.).  The  monoamino-acids  including 
proline  and  oxyprolinc  form  readily-soluble  salts 
which  can  bo  precipitated  by  alcohol.  The  bases 
are  regenerated  by  barium  hydroxide,  which  gives  an 
insoluble  basic  barium  salt  of  rufianic  acid. 

J.  H.  BntKrNSHAW. 

Determination  of  diphenylchloroarsine  and 
diphenylarsine  oxide.  E.  D.  G.  Erahm  and  H.  L. 
Boooaert  (Rcc.  trav.  chirn.,  1930,  49,  623 — G2G). — 
Determination  of  diphenylchloroarsine  and  diphenyl¬ 
arsine  oxide  by  Fleury’s  iodomctric  method  (A.,  1920, 
ii,  642)  gives  low  results  in  alcoholic  solution.  Correct 
values  aro  obtained  using  either  chloroform  or  benzene 
in  the  former  case,  and  only  in  benzene  in  the 
latter.  Diphenylchloroarsine  may  also  be  accurately 
determined  by  decomposition  of  a  solution  of  0-6  g. 
in  25  c.c.  of  alcohol  with  5  c.c.  of  a  15%  sodium 
hydroxide  solution,  diluting  with  water  after  heating 
for  a  short  time,  acidifying  with  nitric  acid,  and 
determining  tho  sodium  chloride  formed,  2Ph2AsCl-[- 
2Na0H=(Ph2As)20+2NaCl+H20,  by  the  Volhard 
method.  By  combination  of  the  two  methods  both 
diphenylchloroarsine  and  diphenylarsine  oxide  may  bo 
determined  in  a  mixture  of  the  two.  Determination  of 
arsenic  in  either  of  these  derivatives  by  the  Meulen- 
Heslinga  method  gives  high  results  if  the  deposited 
arsenic  is  weighed  (probably  owing  to  the  occlusion  of 
traces  of  naphthalene),  better  results  being  obtained  if 
it  is  determined  iodometrically.  J.  W.  Baker. 


Biochemistry. 


Components  of  air  in  relation  to  animal  life. 
J-  W.  Hersiiey  (Science,  1930,  71,  394—396).— 
Animals  soon  die  in  an  atmosphero  of  pure  oxygen ; 
hemorrhage  and  the  development  of  certain  bacteria 
jKcur  under  these  conditions.  The  addition  of 
”®3%  of  carbon  dioxide  to  the  oxygen  has  little  or  no 
weet  in  prolonging  life.  Mice  exist  normally  in  a 
®>xture  of  79%  of  helium  and  21%  of  oxygen  and 
®  on«  of  75%  of  argon  and  25%  of  oxygen ;  higher 


percentages  of  argon  are  harmful.  The  rare  gases, 
together  with  carbon  dioxide,  appear  to  be  essential 
to  normal  life  in  an  atmosphere  of  21%  of  oxygen  and 
78%  of  nitrogen.  An  increase  in  the  percentage  of 
oxygen  up  to  GO  has  little  effect,  but  larger  percentages 
had  an  adverse  effect.  In  certain  cases,  artificial 
atmospheres  supporting  the  life  of  white  mice  more 
effectively  than  normal  air  have  been  prepared. 

L.  S.  Theobald. 
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The  traces  of  combustible  gases  in  human 
expired  air.  T.  R.  Parsons  (Biochem.  J.,  1930, 
24,  685 — 58S). — The  slight  diminution  in  volume 
when  pure  atmospheric  air  is  submitted  to  combustion 
analysis  is  confirmed.  This  effect  is  obtained  even 
when  the  air  is  passed  over  red-hot  copper  oxide. 
Air  that  has  been  rebreathed  by  a  human  subject 
contains  traces  of  combustible  gases  in  amounts  that 
indicate  a  rate  of  production  of  about  0-02  c.c.  per 
min.,  which  is  far  too  small  to  be  of  significance  in 
determinations  of  total  respiratory  exchange. 

S.  S.  Zilva. 

Source  of  expired  carbon  dioxide  and  the  site 
of  its  retention.  L.  Irving,  J.  K.  W.  Ferguson, 
and  F.  B.  Plewes  (J.  Physiol.,  1930,  69, 113—123).— 
The  amounts  of  carbon  dioxide  expired  in  over¬ 
ventilation,  and  absorbed  in  ventilation  with  air  rich 
in  carbon  dioxide,  are  much  greater  than  can  be 
accounted  for  by  the  capacity  of  the  blood  and 
muscles.  It  is  suggested  that  bone  is  capable  of 
retaining  or  evolving  carbon  dioxide  in  the  body. 

E.  Boyland. 

Gasometric  determination  of  the  relative 
affinity  constant  of  carbon  monoxide  and  oxygen 
in  whole  blood  at  38°.  J.  I.  Sendroy,  S.  H.  Liu, 
and  D.  D.  Van  Slyke  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  632). — The  value  of  the  relative  affinity  constant 
K  =  [Hb  CO]/[Hb  Oo]  x  PoJ'Pco  (where  ?>0,  and  pc o  are 
the  pressures  of  the  gases  respectively)  is  found  to 
be  for  human  blood  210  and  for  ox  blood  179,  the 
error  being  ^-2-5%  of  the  mean. 

W.  0.  Kermack. 

Haemoglobin.  A.  B.  Mac at/lum  and  It.  C. 
Bradley  (Science,  1930,  71,  341).— The  absorption 
band  at  4100  A.  in  oxvluemoglobin  and  at  4300  A. 
in  luemoglobin  does  not  appear  in  washed  corpuscle 
suspensions  of  horse  and  fowl  haemoglobins ;  the  band 
at  2500  A.  in  solutions  of  horse  haemoglobin  is  also 
absent  in  washed  cell  suspensions. 

L.  S.  Theobald. 

Blood-pigment.  XII.  Tryptic  digestion  of 
blood-pigment.  F.  Haurowitz  (Z.  physiol.  Chem., 
1930,  1S8,  161—179;  of.  this  vol.,  489).— Oxy- 
luemoglobin,  carbon  monoxide-lnemoglobin,  and 
reduced  haemoglobin  are  hydrolysed  by  trypsin  with 
approximately  equal  rapidity.  The  hydrolysis  is 
inhibited  by  putrefactive  agents.  In  the  tryptic 
digestion  of  blood-pigment  the  prosthetic  group  is 
unchanged,  the  labile  linking  between  hmmin-iron 
and  globin  is  broken.  About  95%  of  the  globin  is 
disintegrated  to  dialysablc  fragments,  about  5% 
remains  combined  with  the  total  protoluemin  mole¬ 
cules  as  hceminproleose.  This  can  be  precipitated 
from  the  digestion  mixture  with  acetic  acid.  It 
contains  40 — 60%  of  hsemin.  The  mol.  wt.  of 
hseminproteosc  is  greater  than  20,000.  The  protein 
component  is  resistant  to  pepsin  and  trypsin.  The 
linking  between  protein  and  luemin  components  is 
hydrolysed  by  concentrated  hydrochloric  acid.  The 
so-called  tryptoporphyrin  of  Friinkel,  Prinz,  and 
Monasterio  consists  largely  of  a  protein  derivative. 

J.  H.  Birkinshaw. 

Preparation  of  some  blood-pigment  deriv¬ 
atives.  J.  Sula  (Z.  physiol.  Cliem.,  1930,  188, 
274 — 278). — Methods  for  the  preparation  of  potassium 


oxyhsemin,  fonnylhaemin,  acetylluemin,  and  proto¬ 
porphyrin  directly  from  blood  are  described. 

J.  H.  Birkinshaw. 

Enzymes  of  leucocytes.  V.  Trypsin.  It. 
WlLLSTATTER,  E.  BaMANN,  and  M.  ItOHDEWALD 

(Z.  physiol.  Chem.,  1930, 188,  107 — 123 ;  cf.  this  vol., 
(529). — The  freshly  isolated  leucocytes  of  horse’s  blood 
have  practically  no  tryptic  action,  but  suspension  in 
glycerol  gradually  activates  the  trypsin  present, 
whereas  the  leucocytes  of  dog’s  blood  are  active 
immediately  on  mixing  with  glycerol.  The  cell 
residues  of  horse’s  blood  possess  a  much  stronger 
tryptic  action  than  the  leucocytes,  which  contain 
an  inhibitor.  The  leucocyte  suspension  is  usually 
strongly  activated  by  intestinal  enterokinase.  The 
system  of  trypsin  activation  and  inhibition  of  the 
pancreatic'  gland  is  thus  present  in  the  blood- 
corpuscles.  J.  H.  Birkinshaw. 

Catalase  content  of  the  blood  of  animals  kept 
in  air  at  low  pressures.  T.  Radeff  (Biochem.  Z., 
1930,  220,  445 — 452). — White  mice  and  rats  were 
kept  in  air  at  280  mm.  for  1 — 2  weeks,  some  being 
brought  abruptly  into  the  low-pressure  atmosphere, 
others  gradually  accustomed  to  it.  Some  of  the 
animals  were  subsequently  brought  back  to  normal 
atmospheric  pressure.  The  low  pressure  caused 
parallel  increases  in  the  catalase  and  hoomoglobin 
content  and  in  the  number  of  red  corpuscles  of  the 
blood.  Restoration  to  normal  pressure  caused  the 
increased  catalase  content  to  decrease  and  the  number 
of  red  corpuscles  to  decrease  in  proportion. 

W.  McCartney. 

Determination  of  catalase.  Importance  of 
erythrocyte  volume  in  determination  of  blood- 
catalase.  A.  Bernstein  (Zhur.  exp.  Biol.  Med., 
1929,  11,  18 — 21).— The  catalase  value  of  blood  is 
untrustworthy  unless  expressed  in  terms  of  the  volume 
of  the  cells.  Chemical  Abstracts. 

Determination  of  the  quantity  of  free  water  in 
erythrocytes.  C.  Krf.visky  (Biochem.  J.,  1930, 
24,  815 — S19). — Determination  of  the  maximum 
change  of  volume  of  blood-corpuscles  in  sodium 
chloride  solutions  of  varying  concentrations  gives  a 
value  of  30 — 35%  of  the  cell  volume  occupied  by  the 
free  or  osruotically  transferable  water  contained  in  the 
corpuscle  and  30 — 35%  for  the  value  of  the  bound 
-water  associated  with  the  dispersed  phase  (haemo¬ 
globin  and  lipins)  confirming  Gough’s  results  (A.,  1924, 
i,  583).  Egc’s  high  figure  of  G0%  of  free  water  in 
the  cell  (A.,  1927,  892)  is  possibly  due  to  sources  of 
error  such  as  washing  cells  in  isotonic  solutions, 
prolonged  centrifuging,  haemolysis,  and  the  use  of 
Koeppe’s  criterion  as  an  indication  of  true  cell-volume. 

S.  S.  Zilva. 

The  pn  and  buffering  of  the  tissues  and*  of  the 
subcutaneous  lymph  in  local  venous  hyperaenua- 
N.  Okhnev  (Biochem.  Z.,  1930,  220,  164—176).-- 
In  venous  hyperoemia,  the  buffering  of  the  tissues i  o 
the  frog’s  tongue  is  increased  and  the  reaction  dis¬ 
placed  to  the  alkaline  side.  Then  follows  a  perioi 
in  which  the  buffering  and  the  reaction  are  approxim¬ 
ately  normal  and  finally  a  slight  acidosis  accompanieu 
by  decreased  buffering  is  observed.  During 
liypeneiuia  the  subcutaneous  lymph  of  the  frog  s  *et> 
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shows  considerable  decrease  of  buffering  and  often 
considerable  acidosis.  The  increased  buffering  and 
■pa  are  explained  in  terms  of  the  simultaneously 
occurring  passage  of  erythrocytes  into  the  tissues. 

P.  W.  Clutterbuck. 

Comparison  between  the  colorimetric  and 
electrometric  methods  of  measuring  the  pa 
of  blood,  pa  of  whole  blood  and  plasma.  J. 
Errera,  R.  Reding,  and  A.  Slosse  (Bull.  Soc.  Chim. 
biol.,  1930, 12,  470 — 4S1). — The  pa  of  oxalated  human 
plasma  has  been  determined  electrometrically  by  the 
glass  electrode  and  colorimetrically  by  the  method 
of  Hastings  and  Sendroy  (A.,  1924,  ii,  869)  and  good 
agreement  between  the  two  methods  is  found. 

W.  0.  Kermack. 

Determination  of  protein  in  blood-serum. 
F.  Kayser  (Bull.  Soc.  Chim.  biol.,  1930,  12,  533 — 
537). — Serum  (5  c.c.)  is  added  in  small  portions 
with  agitation  to  a  mixture  of  25  c.c.  of  alcohol 
and  25  c.c.  of  acetone.  The  precipitated  protein  is 
collected ,  washed  with  alcohol ,  and  weighed.  For  deter¬ 
mination  of  globulin  and  albumin,  the  serum  diluted 
with  distilled  water  is  precipitated  with  magnesium 
sulphate.  The  precipitated  globulin  is  filtered  off 
and  an  aliquot  portion  of  the  filtrate  treated  with 
formalin  and  acetic  acid,  boiled,  and  the  precipitated 
albumin  collected,  washed,  dried,  and  weighed;  the 
globulin  is  found  by  difference.  W.  0.  Kermack. 

Chemical  constitution  of  serum-proteins.  I. 
A,  Fischer  and  A.  Blanicenstein  (Biochem.  Z.,  1930, 
220,  380—393). — The  proteins  of  ox-serum  can  be 
separated  into  various  fractions  by  precipitation  with 
neutral  or  acid  solutions  of  ammonium  and  magnesium 
sulphates  and  of  sodium  and  potassium  chlorides. 
Determinations  of  the  amounts  of  tryptophan,  cystine, 
and  tyrosine  and  of  nitrogen  in  its  various  states  of 
combination  in  the  fractions  show  that  the  serum 
contains  at  least  seven  chemically  different  proteins. 
In  human  serum  there  are  at  least  five  such  proteins. 

W.  McCartney. 

Precipitation  of  nitrogenous  substances  of 
serum  in  presence  of  formaldehyde.  M.  Mascre 
and  M.  Herbain  (Compt.  rend.,  1930,  190,  1205 — 
1207 ;  cf.  this  vol.,  103). — In  presence  of  formalde¬ 
hyde,  sodium  and  magnesium  sulphates  and  acetone 
precipitate  considerably  more  nitrogenous  substances 
from  serum  than  when  used  alone.  The  amount 
precipitated  by  boiling  alcohol  is  not  affected  by 
formaldehyde.  H.  Burton. 

Lipin-phosphorus  accompanying  globulins 
in  blood-serum  and  serous  fluids.  C.  Achard 
and  A.  Arcand  (Compt.  rend.,  1930,  190,  1209 — 
1212). — After  extraction  of  lipins  by  acetone  and 
ether,  followed  by  grinding  and  extracting  with  ether, 
the  proteins  still  contain  residual  lipins.  This  residue 
aan  be  extracted  by  the  prolonged  application  of 
Kumagawa’s  method.  The  low  content  of  phosphorus 
indicates  that  it  consists  largely  of  sterols,  with  but 
httle  lecithin.  The  residue  is  almost  entirely  in  the 
globulin  fraction  and  it  contains  all  the  phosphorus 
°f  the  latter.  R.  K.  Callow. 

Ultra-violet  absorption  spectra  of  serum- 
proteins.  Specific  extinction  coefficient  of  serum- 
pseudoglobulin.  F.  C.  Smith  and  J.  R.  Marrack 


(Proc.  Roy.  Soc.,  1930,  B,  106,  292— 298).— Spectro- 
photometric  observations  have  been  made  on  a 
number  of  samples  of  pseudoglobulin  prepared  accord¬ 
ing  to  the  methods  of  Smith  (A.,  1929,  431)  and 
of  Svedberg  and  Sjogren  (A.,  1929,  203)  and  the 
value  of  12  for  the  specific  extinction  coefficient 
previously  found  by  Marrack  and  Smith  (this  vol.,  377) 
has  been  confirmed.  The  results  are  supported  by 
observations  on  the  absorption  coefficients  of  blood - 
serum.  Beer’s  law  is  valid  for  absorption  by  pseudo¬ 
globulin  solutions.  W.  O.  Kermack. 

Micro-distillation  apparatus  and  methods  for 
the  determination  of  organic  nitrogen,  carb¬ 
amide,  acetone,  and  lactic  acid  fin  blood]. 
H.  J.  Fuchs  (Mikrochem.,  1930,  8,  159 — 175). — Micro¬ 
forms  of  the  Kjeldahl  apparatus,  apparatus  for  the 
fractional  and  steam  distillation  of  liquids,  and  the 
double  burette  are  described.  In  the  micro-deter¬ 
mination  of  nitrogen  by  the  Kjeldahl  method  the 
excess  of  sulphuric  acid  over  that  required  to  combine 
with  the  ammonia  is  determined  iodometrically  after 
addition  of  potassium  iodate  and  iodide.  For  the 
determination  of  carbamide  2  c.c.  of  oxalated  blood 
are  shaken  with  22  c.c.  of  2-5%  trichloroacetic  acid. 
After  filtration,  8  c.c.  of  the  clear  solution  are  neutral¬ 
ised  with  0-liV-sodium  hydroxide,  treated  with  4  c.c. 
of  urease  solution  (10  mg.  of  dry  enzyme  dissolved 
in  5  c.c.  of  phosphate  buffer  solution),  and  heated  at 
50 — 55°  for  20  min.  The  solution  is  saturated  with 
sodium  chloride  and  treated  with  5  c.c.  of  Nessler 
solution  saturated  with  potassium  chloride,  the  pre¬ 
cipitate  is  collected  on  asbestos,  and  its  nitrogen 
content  determined  by  the  micro -Kjeldahl  method. 
Acetone  derivatives  are  determined  by  removing  the 
proteins  with  sodium  tungstate  from  3  c.c.  of  blood 
and  distilling  the  filtrate  with  1  c.c.  of  sulphuric  acid 
into  a  mixture  of  2  c.c.  of  0-01A-iodine,  2  c.c.  of  40% 
potassium  hydroxide  solution,  and  5  c.c.  of  water; 
acidification  of  the  distillate  with  sulphuric  acid  and 
titration  of  the  excess  of  iodine  gives  a  value  for  the 
acetoacetic  acid  content  of  the  blood.  The  residue 
in  the  distillation  flask  is  redistilled  while  a  2% 
acid  solution  of  potassium  dichromate  is  allowed  to 
drop  slowly  into  the  liquid ;  the  acetone  that  distils 
in  this  operation  is  determined  as  before  and  calculated 
to  P-hydroxybutyrie  acid.  Lactic  acid  is  determined 
by  treating  15 — 20  c.c.  of  blood  with  4%  hydrochloric 
acid  saturated  with  sodium  chloride,  precipitating 
the  proteins  with  5%  mercuric  chloride  solution, 
removing  the  mercury  with  hydrogen  sulphide  and 
the  latter  with  a  current  of  air,  removing  the  sugars 
with  copper  sulphate  and  calcium  hydroxide,  distilling 
the  filtrate  with  sulphuric  acid  and  permanganate 
into  20  c.c.  of  0-02A7-sodium  hydrogen  sulphite,  and 
titrating  the  excess  wdth  0-OlAModine. 

A.  R.  POW'ELL. 

Determination  of  lactic  acid  in  blood.  P. 
Loiseleur  and  R.  Morel  (Bull.  Soc.  Chim.  biol., 
1930,  12,  538—540). — Protein  and  dextrose  are  pre¬ 
cipitated  in  one  operation  by  adding  calcium  oxide 
(2  g.)  to  fluorided  plasma  (3  c.c.)  diluted  with  distilled 
water  (21  c.c.),  followed  by  a  saturated  solution  (6  c.c.) 
of  copper  sulphate.  After  keeping  for  1  hr.  wdth 
occasional  shaking,  the  mixture  is  centrifuged  and  a 
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clear  liquid  is  obtained  in  which  lactic  acid  is  deter¬ 
mined  by  the  method  of  Furth  and  Charnass  (cf. 
Clausen,  A.,  1922,  ii,  593).  W.  0.  Kermack. 

Blood-sugar  in  the  hare.  B.  Kisck  (Biochem. 
Z.,  1930,  220,  37S — 379). — The  sugar  content  of  the 
blood  of  hares  is  very  similar  to  that  of  rabbits. 

W.  McCartney. 

Critical  blood-sugar.  H.  Elias  and  B.  Fell 
(Arch.  exp.  Path.  Pharm.,  1930,  150,  146—159).— 
The  renal  blood-sugar  threshold,  which  is  somewhat 
modified  by  the  posture  of  the  individual,  averages 
normally  about  0-16%.  In  a  case  of  cholelithiasis 
the  threshold  was  0-205%.  Administration  of  adren¬ 
aline  does  not  affect  it,  but  lordosis  raises  the  thres¬ 
hold.  Pilocarpine,  pituitrin,  and  choline  raise  the 
threshold  in  varying  degrees  ;  sistomensin  (fat-soluble 
ovarian  hormone)  and  agomensin  (water-soluble)  both 
raise  it  to  over  0-20%.  Phytostigmine  and  choline 
also  produce  a  definite  rise  in  the  renal  sugar  threshold 
of  the  dog.  P.  G.  Marshall. 

Glycolysis  of  red  blood-corpuscles.  W.  Bur¬ 
ger  (Arch.  exp.  Path.  Pharm.,  1930, 150, 298 — 307).— 
The  rates  of  anaerobic  glycolysis  of  nucleated  and 
non-nuclcated  red  blood-cells  are  approximately  equal, 
and  although  small  compared  with  that  of  young  or 
embryonic  tissue  are  comparable  with  the  latter  if 
calculated  on  the  weight  of  the  stromata  and  not  on 
that  of  the  total  corpuscle.  The  glycolytic  activity 
of  young  corpuscles  is  especially  high,  and  thus  the 
glycolytic  activity  of  the  blood-cells  is  high  in  diseases 
or  other  conditions  associated  with  blood  regeneration. 

W.  O.  Kermack. 

Diffusihility  of  the  calcium  in  blood-serum 
under  normal  and  pathological  conditions. 
A.  M.  Snell  and  F.  Wales  (Proc.  Staff  Mayo  Clinic, 
1930,  5,  17 — 20). — Normally,  45 — 55%  of  the  serum- 
calcium  is  diffusible.  The  diffusibility  depends  on 
the  protein  content  of  the  fluids,  the  ptl,  and  the 
chlorine  content  of  the  fluid  against  which  it  is 
dialysed.  Observations  on  pathological  conditions  are 
recorded.  Chemical  Abstracts. 

Determination  of  potassium  in  blood-serum. 
F.  H.  L.  Taylor  (J.  Biol.  Chern.,  1930, 87,  27—32).— 
Blood-serum  is  freed  from  protein  with  tungstic  acid ; 
5  c.c.  of  the  filtrate  are  evaporated  to  dryness  in  a 
centrifuge  tube,  the  residue  is  dissolved  in  50% 
alcohol,  and  the  solution  is  treated  with  the  cobalti- 
nitrite  reagent  of  Briggs  (A.,  1924,  ii,  132).  The 
precipitate  is  separated,  washed  repeatedly  with  30% 
alcohol,  dissolved  in  dilute  sodium  hydroxide,  and 
treated  with  sulphanilic  acid  and  a-naphthylamine  in 
presence  of  acetic  acid.  The  resulting  colour  is  com¬ 
pared  with  that  produced  by  similar  treatment  of  a 
standard  solution  of  potassium  chloride.  The  error 
of  the  method  is  ±3%.  C.  R.  Harington. 

Determination  of  potassium  in  blood-serum. 
F.  Breh  and  O.  H.  Gaebler  (J.  Biol.  Chem.,  1930, 
87,  81 — 89).— Blood-scrum  is  freed  from  proteins  with 
tungstic  acid ;  the  filtrate  is  treated  with  silver 
nitrate,  and,  after  clearing  on  the  centrifuge,  with 
the  cobaltinitrite  reagent  of  Kramer  and  Tisdall  (A., 
1921,  ii,  412).  The  precipitate  is  separated,  washed, 
and  dissolved  in  dilute  nitric  acid,  and  the  solution 


is  treated  with  an  alcoholic  solution  of  ammonium 
thiocyanate.  The  colour  is  compared  with  that  pro¬ 
duced  by  a  standard  solution  of  ammonium  thio¬ 
cyanate  similarly  treated.  The  method  may  also  be 
utilised  for  the  determination  of  small  amounts  of 
cobalt.  C.  Pv.  Harington. 

Determination  of  magnesium  in  serum. 
M.  N.  Kallinikova  (Biochem.  Z.,  1930,  220,  278— 
282). — -Calcium  (which  may  also  be  determined)  is 
removed  from  1-0  c.c.  of  scrum  and  the  magnesium 
is  precipitated  as  magnesium  ammonium  phosphate. 
The  phosphorus  content  of  this  is  determined  by 
Samson’s  method  (A.,  1920,  328),  the  magnesium 
content  being  obtained  then  by  calculation. 

W.  McCartney. 

Determination  of  phosphate  in  blood.  F. 
Grendel  (Pharm.  Wcekblad,  1930,  67,  536—544).— 
A  modified  procedure  based  on  Briggs’  method  is 
described.  The  much  lower  results  obtained  by 
Tisdall ’s  method  are  traced  to  the  fact  that  all  the 
acid-soluble  phosphate  is  not  taken  into  solution ;  if 
the  acid  solution  be  heated  before  precipitation  of 
the  phosphates,  the  result  obtained  is  increased  by 
about  15%.  Tho  modified  Briggs  method  gives 
accurate  and  consistent  results.  S.  I.  Levy. 

Coagulation  of  the  blood.  S.  Otawara  (Naga¬ 
saki  J.  Med.,  1928,  6,  63 — 88). — The  relation  k=(c", 
where  l  is  the  time  of  coagulation,  c  the  concentration 
of  thrombin  solution,  and  k  is  a  constant,  holds 
generally.  Chemical  Abstracts. 

Influence  of  some  anticoagulants  on  the  distri¬ 
bution  between  plasma  and  corpuscles  of  blood 
constituents.  I.  Migration  of  water  and  chlor¬ 
ine.  C.  O.  Guillaumin  (Bull.  Soc.  Chim.  biol., 
1930,  12,  491 — 503). — When  various  salts  (fluoride, 
oxalate,  and  citrate)  even  in  minimum  concentrations 
are  used  as  anticoagulants,  water  flows  from  the 
corpuscles  into  the  plasma,  the  former  in  consequence 
being  reduced  in  volume.  In  the  case  of  fluorides 
this  decrease  may  amount  to  20%.  In  the  case  of 
citrate,  the  chlorine  ions  are  displaced  into  the 
corpuscles,  but  with  oxalates  and  fluorides  in  the 
opposite  direction.  When  hirudin  is  not  available, 
the  anticoagulant  is  preferably  sodium  oxalate  in 
amounts  of  0-2%  or  less.  Although  the  diffusible 
ions  other  than  chlorine  appear  to  be  likewise  affected 
by  the  presence  of  anticoagulants,  the  colloidal  sub¬ 
stances  including  the  proteins  are  not  displaced. 

W.  O.  Kermack. 

Phospholipin  and  haemolysis.  Y.  Suyevosiii 
and  K.  Okawa  (Sei-i-lcwai  Med.  J.,  1929,  48,  No.  9, 
Abstr.,  3). — Rancid,  but  not  pure,  lecithin  and 
cephalin  exhibit  haemolytic  action,  the  effect  being 
inhibited  by  cholesterol.  Chemical  Abstracts. 

Kinetics  of  haemolytic  systems.  IV.  Series  of 
Ryvosh.  E.  Ponder,  G.  Saslow,  and  J.  F.  Yeager 
(Biochem.  J.,  1930,  24,  SOS— S14;  cf.  A.,  1927,271).- 
Ryvosh’s  observation  that  the  resistance  of  red  cells  to 
hypotonic  saline  varies  inversely  with  the  resistance  to 
saponin  is  not  true  of  the  cells  of  all  mammals.  Simu - 
taneous  chemical  analyses  and  determinations  o 
resistance  to  various  lysins  do  not  reveal  any  one 
substance  the  total  quantity'  of  which  determines  t  ie 


BIOCHEMISTRY. 


945 


resistance  of  the  cell.  There  is  a  different  order  of 
resistance  when  various  lysins  are  used.  This  is  in 
consonance  with  the  theory  on  which  studies  of  the 
kinetics  of  the  haemolytic  reaction  are  based. 

S.  S.  Zilva. 

Oxygen-combining  power  of  mus cle-heemo- 
globin.  M.  N.  J.  Dirken  and  H.  W.  Mook  (J. 
l’hysiol.,  1930,69,  210 — 213). — Haemoglobin  extracted 
from  muscle  had  an  oxygen-combining  power  only 
7 — 20%  less  than  that  of  blood-hoemoglobin,  so  that 
it  can  be  assumed  that  the  true  oxygen-combining 
powers  of  haemoglobin  from  these  two  sources  are 
identical.  E.  Boyland. 

Isolation  of  histamine  from  the  heart.  W.  Y. 
Thorpe  (Biochem.  J.,  1930,  24,  626 — 630). — Extracts 
of  ox  ventricles  show  a  depressor  activity  correspond¬ 
ing  with  8 — IS  mg.  of  histamine  per  kg.  assayed 
biological l}'.  Pure  histamine  has  been  isolated  as  the 
dipicrate  from  such  an  extract  and  is  most  probably 
responsible  for  the  depressor  activity  and  the  cardiac 
stimulating  effect  of  heart  extracts  attributed  to  a 
"heart  hormone.”  S.  S.  Zilva. 

Protein  sulphuric  acid  ester  from  the  mucous 
membrane  of  the  [pig’s]  stomach.  H.  Mathis 
(Biochem.  Z.,  1930,  220,  493 — 495;  cf.  Frankel  and 
Monasterio,  A.,  1929,  1329). — A  substance  similar  to 
the  protein  sulphuric  acid  ester  found  in  liver  and  in 
pituitary  gland  has  been  obtained  from  the  mucous 
membrane  of  the  pig’s  stomach.  W.  McCartney. 

Purines  of  rabbit  muscle.  P.  Ostern  (Biochem. 
Z.,  1930,  221,  64 — 70). — The  purine  content  of  fresh 
rabbit  muscle  amouuts  to  about  48  mg.  of  purine- 
nitrogen  per  100  g.,  39  mg.  being  contained  in  the 
extract  and  9  mg.  in  the  extracted  muscle.  The 
purines  of  the  extract  are  present  as  nucleotides  and 
scarcely  any  as  nucleosides  or  free  purines.  Adenine 
is  present  as  nucleotide  or  is  united  with  protein  and 
is  never  free  or  as  nucleoside.  In  the  extract  a  small 
amount  of  guanine  nucleotide  is  present.  Adenine 
nucleotide,  on  autolysis,  is  broken  down  to  inosic 
acid  and  then  to  free  and  nucleoside  hypoxanthine. 

P.  W.  Clutterbuck. 

Ammonia  and  purines  in  heat-coagulation  of 
frog's  muscle.  J.  Jaworska  (Biochem.  Z.,  1930, 
221,  71 — 73). — The  ammonia  formed  in  the  heat- 
coagulation  of  frog’s  muscle  arises  exclusively  from 
adenine  nucleotide.  The  inosic  acid  simultaneously 
formed  is  not  further  attacked  in  experiments  lasting 
2  hxs.,  but  is  decomposed  during  24  hrs.’  autolysis, 
giving  free  and  nucleoside  purines. 

P.  W.  Clutterbuck. 

Occurrence  of  methylguanidine  in  the  animal 
organism.  IV.  ‘  •  Reineckate  "  of  methylguan- 
idrne.  I.  A.  Smorodincev  (Z.  physiol.  Chem.,  1930, 
189,  7—10;  cf.  A.,  1929,  839).— Reinecke  salt, 
Cr(NH3)2NH4(SCN)4,  forms  with  methylguanidine  a 
crystalline  compound,  m.  p.  228 — 230°,  solubility  in 
^ater  at  15°,  0-4311  g.  in  100  g.  It  is  2-5  times  as 
soluble  as  the  corresponding  creatinine  salt,  and 
cannot  therefore  be  employed  to  separate  the  two 
ba®s.  J.  H.  Birkinshaw. 

Glutathione  in  Teleostci :  methods  of  deter¬ 
mination.  i.  G.  Cannicci  (Atti  R.  Accad.  Lincei, 


1930,  [vi],  11,  509 — 515). — Of  the  two  methods  sug¬ 
gested  for  the  determination  of  glutathione,  the  nitro- 
prusside  method  (cf.  Tunnicliffe,  A.,  1925,  i,  752), 
especially  as  modified  by  Randoin  and  Fabre  (A., 
1927,  905),  although  not  absolutely  accurate,  gives 
results  sufficiently  exact  for  physiological  investig¬ 
ations.  T.  H.  Pope. 

Glutathione.  III.  Structure  of  glutathione. 
E.  C.  Kendall,  H.  L.  Mason,  and  B.  F.  McKenzie 
(J.  Biol.  Chem.,  1930,  87,  55— 79).— Glutathione  was 
oxidised  to  the  corresponding  sulphonic  acid  by  means 
of  bromine;  treatment  of  the  product  with  sodium 
hypobromite  yielded  1  mol.  of  carbon  dioxide  and  a 
substance  from  which,  before  or  after  further  treat¬ 
ment  with  nitrous  acid,  succinic  acid  and  glycine 
were  liberated  by  hydrolysis  with  hydrochloric  acid. 
Similar  products  were  obtained  after  oxidation  with 
“  chloramine-7'.”  In  view  of  the  previously-observed 
effects  (this  vol.,  113)  of  treatment  of  glutathione 
with  nitrous  acid  and  with  hydrogen  peroxide,  this 
indicates  that  the  compound  is  either  glutamylglycyl- 
cysteine  or  glutamylcysteinylglycine,  the  amino-group 
of  the  glutamic  acid  being  in  the  y-position  to  the 
amide  linking.  Since  the  product  of  interaction  of 
glutathione  ethyl  ester  hydrochloride  with  magnesium 
phenyl  bromide  yields,  on  hydrolysis,  diphenylacet- 
aldehyde,  the  latter  alternative  is  the  more  probable. 

Glutathione  is  slowly  hydrolysed  by  crepsin ;  when 
it  is  kept  for  14  days  in  sterile  aqueous  solution  at 
3S°,  80%  of  the  glutamic  acid  is  liberated  as  pyrrolid- 
onecarboxylic  acid.  For  the  preparation  of  gluta¬ 
thione  from  yeast  the  cuprous  oxide  precipitation  of 
Hopkins  (A.,  1929,  1322)  may  be  advantageously 
applied  to  the  solution  obtained  by  the  authors  on 
recovery  from  the  lead  precipitate  (this  vol.,  113), 
precipitation  with  mercuric  sulphate  being  omitted. 

C.  R.  Harington. 

Glycogen  ratio  in  the  bundle  of  His  and  the 
cardiac  muscle  in  man  and  the  horse.  W.  H. 
Yater,  A.  E.  Osterberg,  and  H.  W.  Hefke  (Arch. 
Int.  Med.,  1930,  45,  760— 771).— In  man  the  bundle 
of  His  is  quickly  dissected  from  fresh  hearts  and  the 
glycogen  content  determined  with  that  of  cardiac 
muscle.  The  average  ratio  of  the  glycogen  content 
of  cardiac  muscle  and  the  bundle  of  His  is  1  : 0-9  in 
man,  whilst  in  the  horse  (where  the  bundle  of  His 
contains  a  large  amount  of  fibrous  tissue)  it  is  about 
1  : 10-0.  No  explanation  is  offered  of  this  discrep¬ 
ancy.  Glycogen  disappears  only  slowly  from  the 
tissues  of  the  conduction  system  and  the  cardiac 
muscle  after  death.  The  total  glycogen  content  of 
hearts  shows  wide  variations.  P.  G.  Marshall. 

Occurrence  of  a  new  phosphorus  compound 
in  lecithin.  T.  Gassmann  (Z.  physiol.  Chem., 
1930, 189, 64). — The  hypothesis  of  Embden  that  there 
is  an  “  unknown  ’’  type  of  phosphorus  in  muscle  and 
that  of  Sorg  that  there  are  two  types  of  phosphorus 
in  lecithin  agree  with  the  author’s  previously  published 
view.  J.  H.  Birkinshaw. 

Cholesterol  of  protoplasm.  II.  Ox  brain. 
III.  Ox  erythrocytes.  G.  Pfeiffer  (Biochem. 
Z„  1930,  220,  53—61,  210— 216).— II.  Of  the  total 
cholesterol  of  ox  brain,  cholesterol-)-  oxycholesterol 
forms  72-38%,  oxycholesterol  7-5%,  cholesteryl  ester 
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27-62%,  cholesteryl  oleate  0-22%,  and  oxycholcsteryl 
oleatc  27-4%  (cf.  A.,  1929,  90).  The  amount  of 
oxycholcsterol  (m.  p.  110°)  in  mixtures  with  chol¬ 
esterol  (m.  p.  146-5°)  may  be  approximately  (accuracy, 
0-3%)  deduced  from  the  m.  p.,  admixture  of  1%  of 
oxycholcsterol  lowering  the  m.  p.  of  pure  cholesterol 
by  0-365°. 

III.  Of  the  total  cholesterol  of  ox  erythrocytes, 
cholesterol -[-oxycholcsterol  form  90-S6%,  oxy  chole¬ 
sterol  6-6%,  cholesteryl  ester  9-14%,  and  oxychole- 
steryl  oleate  9-14%.  The  complete  absence  of  ester 
is  thus  denied,  being  of  the  order  of  10%  in  the 
winter  months  and  somewhat  higher  in  summer, 
especially  in  older  animals  on  a  green  feed. 

P.  W.  Clutterbuck. 

Biology  of  aluminium.  C.  Massatsch  and  H. 
Steudel  (Biochem.  Z.,  1930,  220,  239 — 249). — 
Aluminium  occurs  in  almost  all  animals  and  plants 
and  may  be  necessary  for  maintenance  of  life.  The 
metal,  in  the  amounts  likely  to  occur  in  foods,  is 
quite  harmless.  W.  McCartney. 

Water  and  phosphorus  compounds  of  nerve 
on  degeneration.  11 .  M.  May  (Compt.  rend.,  1930, 
190,  1150 — 1151). — During  the  first  month  the  water 
content  of  the  degenerated  sciatic  nerve  of  the  rabbit 
increases  to  14%  above  the  normal  and  thereafter 
falls  to  the  normal  value.  The  total  phosphorus 
diminishes  progressively  during  the  first  2  months  to 
a  third  of  its  normal  value.  The  lipin-phosphorus 
decreases  after  100  days  to  a  tenth  of  its  normal 
value,  when  histological  examination  shows  complete 
reabsorption  of  the  lipin  products  of  the  nerve.  The 
alcohol-soluble  and  the  protein  phosphorus  after  an 
initial  rise  diminish  to  a  third  of  the  initial  value, 
whilst  the  water-soluble  phosphorus  shows  a  steady 
increase  up  to  35%  above  the  normal  value  after  6 
months.  C.  C.  N.  Vass. 

Mummification  methods  of  the  Egyptians. 
M.  Wagenaar  (Chem.  Weekblad,  1930, 27,  348 — 355). 
— An  examination  of  the  mummy  of  Chonsoe  Hotep, 
a  priest  of  the  18th  dynasty,  and  of  the  mummy 
windings,  was  made  40  years  after  the  mummy  had 
been  partly  exposed.  A  reddish-brown  substance 
from  between  the  ribs  yielded  hsematin  chloride, 
hsemochromogen,  and  hsematoporphyrin,  and  con¬ 
tained  iron  and  nitrogen  in  the  same  ratio  as  fresh 
blood.  Microscopical  examination  between  crossed 
Nicols  revealed  bundles  of  muscle-tissue  and  of  flax 
fibre,  with  crystals  of  sodium  chloride  and  potassium 
nitrate.  From  the  brown  resinous  substance  with 
which  the  windings  were  impregnated,  catalase  (and 
most  probably  protease),  dextrose  and  lcevulose,  oxalic 
and  citric  acids,  and  calcium  were  extracted,  and 
from  these  results,  as  well  as  from  the  importance  of 
the  fig  tree  in  ancient  Egypt,  and  from  the  evidence 
of  old  records  and  pictures,  it  is  concluded  that  an 
extract  of  Ficus  Sijcomorus  was  the  principal  pre¬ 
servative  employed  in  embalming  bodies  of  important 
persons.  S.  I.  Leva". 

Acid-base  equilibrium  of  the  ocular  humours. 
P.W.Salit  (Biochem.  J.,  1930,24,596 — 605). — Carbon 
dioxide  content  and  capacity  are  identical  for  the 
vitreous  humour.  The  amount  decreases,  with  a  few 
fluctuations,  on  the  average  from  58-7  vol.-%  in  a 


calf  6  weeks  old  to  42-9  vol.-%  in  cattle  2  years  old. 
Plasma  exceeds  the  vitreous  humour  in  carbon  dioxide 
capacity  by  an  average  of  11  vol.-%  in  2-year-old 
cattle.  The  vitreous  humour  in  its  natural  state  can 
be  kept  under  oil  in  the  refrigerator  for  about  1 
week  without  loss  of  carbon  dioxide.  If,  however, 
its  structure  is  destroyed  by  mechanical  liquefaction, 
it  tends  to  lose  its  carbon  dioxide  much  more  readily. 
No  dissolved  oxygen  could  be  demonstrated  in  the 
vitreous  humour.  The  aqueous  humour  of  cattle 
1-1 — 2  years  old  contained  an  average  of  47-5  vol.-% 
of  carbon  dioxide.  The  aqueous  humour  loses  its 
carbon  dioxide  very  rapidly  if  disturbed,  even  under 
oil.  The  carbon  dioxide  content  of  the  aqueous  humour 
exceeds  that  of  the  vitreous  by  3-S  vol.-%  for  cattle 
1 J — 2  years  old,  the  average  figures  being  47-5  vol.-% 
and  43-7  vol.-%,  respectively.  There  is  a  distinct 
decrease  in  the  hydrogen-ion  concentration  of  the 
aqueous  humour  of  cattle  with  advancing  age.  The 
relative  pK  values  increase  from  7-23  in  a  5-week-old 
calf  to  7-40  in  2-ycar-old  cattle.  The  relative  pa 
values  of  the  vitreous  humour  of  cattle  increase  on 
the  average  from  7-29  in  3-month-old  calves  to  7-50 
in  2-year-old  cattle.  S.  S.  Zilva. 

Presence  of  citric  acid  in  aqueous  humour. 
H.  Gronvall  (Biochem.  Z.,  1930,  220,  82—83).— 
Aqueous  humour  of  the  eye  of  dog  and  pig  contained 
50  y  per  c.c.  of  citric  acid  as  determined  by  Thun- 
berg’s  citric-dehydrogenase  method  (A.,  1929,  602). 
The  human  eye  contained  at  least  30  y  per  c.c. 

P.  W.  Clutterbuck. 

Citric  acid  content  of  animal  fluids  (cerebro¬ 
spinal,  follicular,  and  amniotic  fluids  and  aqueous 
humour).  I.  Nitzescu  and  I.  D.  Georgescu 
(Compt.  rend.,  1930,  190,  1325 — 1327). — The  citric 
acid  content  of  the  following  animal  fluids  has  been 
determined  by  Thunberg’s  methylene-blue  test : 
human  cerebrospinal  fluid  0-075—0-080  g.  per  litre, 
of  dog,  0-090 — 0-100  g.  per  litre ;  aqueous  humour  of 
oxen,  0-012  g.  per  litre;  follicular  fluid  of  cows, 
0-040  g.  per  litre;  human  amniotic  fluid,  0-025— 
0-027  g.  per  litre.  A.  I.  Vogel. 

Biochemical  investigation  of  the  labyrinth 
and  cerebrospinal  fluids  of  the  dog-fish.  J. 
Kaieda  (Z.  physiol.  Chem.,  1930,  188,  193—202).- 
The  physical  properties,  chemical  composition,  and 
enzymic  action  of  the  labyrinth  (endolymph  and 
perilymph)  and  cerebrospinal  fluids  of  the  dogfish 
( Scolioidontus  laticaudus)  were  examined.  The  solids 
amount  in  all  cases  to  4 — 5% ;  the  endolymph  contains 
about  1-7%  of  sodium  chloride.  The  total  nitrogen 
is  about  1-2%,  present  largely  as  carbamide  in  the 
endolymph;  the  perilymph  and  cerebrospinal  fluid 
contain  1-3%  and  0-8%  of  creatine,  respectively. 
Amylase  and  esterase  are  found  in  all  three  fluids, 
trypsin  only  in  the  perilymph  and  cerebrospinal  fluid. 
Pepsin  and  urease  are  absent.  J.  H.  Birktnshaw. 

Glycolysis  and  behaviour  of  lactic  acid  in 
normal  and  pathological  cerebrospinal  fluid- 
H.  Fasold  and  H.  A.  Schmidt  (Klin.  Woch., 

8,  1532—1535;  Chem.  Zentr.,  1930,  i,  248)-— Cell- 
free  cerebrospinal  fluid  shows  no  glycolysis.  Decom¬ 
position  of  lactic  acid  does  not  take  place  in  the  normal 
or  pathological  fluid.  A.  A.  Eldridge. 
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Tributyrinase  of  the  lymph.  I.  Properties 
compared  with  those  of  tributyrinases  from 
blood  and  pancreas.  II.  Passage  of  enter- 
ally  and  parenterally  introduced  enzymes  (tri¬ 
butyrinase  and  diastase)  into  the  lymph.  Tri¬ 
butyrinase  of  the  urine.  S.  Terashima  (Proc. 
Imp!  Acad.  Tokyo,  1930,  6,  179—180,  181—182).— 
I.  Pasting  lymph  contains  less  tributyrinase  than  the 
blood.  The  optimum  pu  of  the  enzyme  from  lymph 
and  blood  is  8-3 — -8-6,  whilst  that  from  pancreas  is 
7-16 — 7-97.  In  alkaline  reaction  cocaine  inhibits  the 
action  of  blood-  and  lymph -enzyme,  whereas  with 
pancreas-enzyme  this  inhibition  does  not  occur  at 
any  reaction.  Sodium  fluoride  behaves  similarly’’, 
but  quinine  prevents  the  action  of  all  three  lipases. 
Lymph-  and  blood-enzymes  from  rabbits  are  strongly 
inhibited  by  atoxyl,  but  those  from  dogs  are  unaffected, 
as  is  the  pancreas-lipase.  The  results  indicate  that 
lymph-tributyrinase  has  the  same  properties  as 
scrum-tributyrinase,  whilst  those  of  the  pancreatic 
enzyme  arc  different. 

II.  Diastase  and  tributyrinase  readily  pass  through 
Chambcrland  filters.  The  reactions  of  blood-, 
lymph-,  and  pancrcas-tributyrinase  with  poisons 
indicate  that  the  method  of  Rona  (A.,  1927,  377; 
1928,  1157)  for  lipase  action  is  not  very  sensitive. 
Intravenous  injection  of  a  solution  of  both  enzymes 
causes  immediate  increase  in  the  enzyme  concen¬ 
tration  of  the  blood  which  persists  for  some  hours. 
Diastase  on  intravenous  injection  passes  very  rapidly 
into  the  lymph.  Tributyrinase  behaves  in  the 
opposite  manner.  Intraperitoncal  injection  of 
diastase  causes  an  increase  in  lymph-diastase,  but 
does  not  affect  the  serum-diastase.  Oral  adminis¬ 
tration  of  the  enzymes  increases  neither  the  lymph- 
nor  the  serum-enzyme  content.  Urine  of  fasting 
rabbits  contains  a  higher  concentration  of  diastase 
than  the  blood.  Tributyrinase  is  not  always  present. 
The  optimum  of  urine-tributyrinase  of  rabbits  is 
about  8'0.  Intravenously  introduced  diastase  and 
tributyrinase  are  excreted  fairly  rapidly  in  the 
wine.  F.  0.  Howitt. 

Normal  limits  of  variation  of  the  methylene- 
blue  reduction  test  [with  milk].  A.  C.  Fay  (J. 
Agric.  Res.,  1930,  40,  855 — 862). — Simplifications  in 
measuring  and  variations  in  the  amount  of  dye  used 
have  no  serious  effect  on  the  reductase  test  used  as  a 
means  of  testing  the  desirability  of  a  given  source  of 
milk.  The  differences  in  reduction  time  by  using 
glassware  boiled  in  water  for  15  min.  instead  of 
bacteriologically  sterile  glassware  arc  of  no  practical 
significance.  P.  G.  Marshall. 

,  Reduction  of  methylene-blue  in  milk.  The 
influence  of  light.  H.  R.  Whitehead  (Biochcm. 
J-i  1930,  24,  579 — 5S4). — Methylcnc-blue  is  reduced 
hv  fresh  milk,  even  if  previously  heated  at  100°  for 
™  min.,  in  a  short  time  in  the  presence  of  sunlight  at 
%  •  In  darkness  at  37°  no  decoloration  occurs 
'dthin  7  hrs.  Milk  from  which  the  fat  has  been 
Amoved  no  longer  reduces  methylene-blue.  The 
activity  can  be  restored  by  the  addition  of  sodium 
cieate,  but  not  of  sodium  palmitate.  Sunlight 
Possibly  catalyses  an  oxidation-reduction  reaction  in 


which  unsaturated  fats  and  mcthylene-blue  are 
involved.  S.  S.  Zilva. 

Giinzburg’s  reaction  [gastric  juice].  F.  Erben 
(Biochem.  Z.,  1930,  220,  227— 233).— In  the  Giinzburg 
reaction,  the  pa  is  not  the  only  decisive  factor  causing 
the  condensation  of  phloroglueinol  and  vanillin, 
since,  besides  the  hydrochloric  and  other  mineral 
acids,  oxalic,  malic,  tartaric,  and  citric  acids  all  give 
a  positive  reaction,  whereas  lactic  and  fatty  acids 
give  a  negative  reaction.  The  reaction  as  a  test  for 
free  hydrochloric  acid  in  gastric  juice  must  therefore 
be  used  with  care.  P.  W.  Gltttterbuck. 

Determination  of  sugar  in  urine.  H.  Szancer 
(Pharm.  Zentr.,  1930,  71,  321 — -327). — -A  review. 

W.  O.  Kermack. 

Lactose  excretion  in  the  puerperium,  and  isol¬ 
ation  of  sugars  from  urine  and  blood.  L.  B. 
Winter  (J.  Physiol.,  1930,  69,  Proc.  viii — ix). — 
Lactose  was  isolated  from  the  urine.  No  lactose  was 
found  in  the  urine  obtained  before  parturition. 

E.  Boyland. 

Detection  of  acetone  derivatives  in  urine. 
P.  Horkheiher  (Pharm.  Ztg.,  1930,  75,  592 — 594).— 
A  critical  examination  of  the  methods  for  detection 
and  determination  of  acetone,  acetoacetic  acid,  and 
P-hydroxybutyric  acid.  For  diagnosis,  the  result  of  a 
qualitative  examination  for  acetoacetic  acid  is  most 
valuable,  since  where  much  is  present  acetone  and 
P-hydroxybutyric  acid  arc  generally  also  present. 
If  quantitative  examination  is  necessary,  determin¬ 
ation  of  total  acetone  is  recommended,  since  90 — 95% 
of  this  is  generally  to  be  attributed  to  acetoacetic  acid. 

S.  I.  Levy. 

Diacetyl  and  acetylmethylcarbinol  in  human 
urine?  H.  Schmalfuss  (Z.  physiol.  Chcm.,  1930, 
188,  279 — 280). — Diacetyl  and  acetylmethylcarbinol 
(or  homologues)  were  detected  in  various  samples  of 
human  urine.  J.  H.  Birkinsiiaw. 

Substances  which  produce  uraemia.  J.  Kt.ee- 
berg  and  W.  Schlapp  (Z.  physiol.  Chcm.,  1930,  188, 
81 — 95). — The  effect  of  injection  of  substances 
adsorbed  from  urine  by  animal  charcoal  was  examined. 
The  adsorbate  was  recovered  by  elution  with  80 — 
85%  alcohol  containing  0-5%  of  hydrogen  chloride. 
The  effect  of  amino-acids  and  biogenic  amine  fractions 
obtained  from  the  extracts  and  directly’  from  urine 
was  also  investigated.  Intravenous  injection  of  the 
adsorbed  substances  into  dogs  produced  a  decrease 
of  15 — 60%  in  blood-pressure  and  an  increase  of 
20 — -300%  in  amplitude.  The  only’  exception  was  in 
the  case  of  the  urine  of  sufferers  from  renal  disease. 
The  amino-acid  and  biogenic  amine  fractions  gave 
indecisive  results.  Extracts  obtained  by  means  of 
acetic  acid  and  alcohol  were  active. 

Investigation  of  the  blood  of  hypertonic  patients 
indicated  that  there  is  a  general  parallelism  between 
the  guanidine  content  and  the  increased  blood- 
pressure,  but  this  does  not  hold  in  every  case.  In¬ 
creased  guanidine  is  usually  accompanied  by  increased 
carbamide  and  uric  acid.  No  definite  change  in 
blood-pressure  was  induced  by  guanidine  injection. 
Dimethylguanidine  was  effective  with  young  dogs. 
Deproteinised  blood  produced  no  increase  in  pressure. 
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Enzyme  content  of  the  fseces  of  domesticated 
animals.  F.  W.  Krzywanek  and  Bedi-i  Sciiakir 
(Biochem.  Z.,  1930,  220,  342—347). — The  fames  of 
the  horse,  ox,  sheep,  goat,  pig,  and  dog  contain 
trypsin,  erepsin,  diastase,  lipase,  and,  sometimes 
very  small  amounts  of  maltose  and  invertase,  but 
neither  pepsin  nor  nuclease.  Lactase  is  present  in 
the  faces  of  the  pig  when  1  month  old,  but  not  when 
3  months  old,  and  is  absent  from  the  fseces  of  calves 
3 — 12  days  old.  The  amount  of  enzymes  in  the 
faces  of  the  various  animals  can  be  related  to  the 
typo  of  food  on  which  they  live.  W.  McCartney. 

Influence  of  fibre  on  nitrogen  balance  and  on 
fat  in  human  fseces.  J.  Wiiitacke,  A.  Willard, 
and  K.  Blunt  (J.  Nutrition,  1929,  2,  187 — 195). — 
Diet  rich  in  fibre  tends  to  reduce  the  utilisation  of 
nitrogen  but  not  of  fat ;  the  action  of  proteolytic 
enzymes  may  bo  affected.  Chemical  Abstracts. 

Pathological  variations  of  protein  osmotic 
pressure  and  the  protein  composition  of  blood- 
serum.  C.  Ac  hard,  A.  Grigaut,  and  A.  Co  do  unis 
(Bull.  Soc.  Chim.  biol.,  1930,  12,  417^40).— The 
colloidal  osmotic  pressure  of  the  blood-serum  in 
health  and  in  disease  has  been  measured.  Con¬ 
siderable  variations  are  found  in  pathological  con¬ 
ditions,  the  total  concentration  of  protein  in  the 
blood  apparently  being  the  most  important  factor. 

W.  0.  Kermack. 

Globin  of  animals  and  of  healthy  and  diseased 
human  beings.  (Dynamic  constitution  of  haemo¬ 
globin.)  E.  G.  Schenck  (Arch.  exp.  Path.  Pharm., 
1930, 150,  160 — 172). — For  preparation  of  the  globin, 
the  erythrocytes  are  washed  several  times  with  isotonic 
saline  and  then  hEomolysed  by  addition  of  2  vols.  of 
water.  After  centrifuging  the  hemoglobin  solution 
is  run  into  10 — 20  vols.  of  acetone  containing  0-5%  of 
hydrochloric  acid.  Tho  methsemoglobin  first  formed 
decomposes  and  tho  globin  settles  as  a  white  product, 
which  is  washed  with  acetone  and  further  purified  by 
reprecipitation.  Tho  globin  of  fowls’  blood  gives 
the  strongest  tryptophan  reaction.  Intravenous 
injection  of  0-75  g.  of  globin  proved  fatal  to  a  dog 
weighing  2-75  kg.  Crj-stalline  hemoglobin  contains 
tho  globin  in  denatured  form.  The  different  amino- 
acid  fractions  of  the  globin  vary  according  to  the 
species,  and  the  synthesis  of  tho  globin  is  found  to  be 
partly  dependent  on  the  age  of  the  erythrocytes. 
Abnormal  synthesis  of  haunoglobin  occurs  in  liyper- 
ehromic  anaemia.  The  monoamino-acid-nitrogen  of 
the  globin  is  increased  in  hypochromic  anaemia. 

P.  G.  Marshall. 

Chemistry  of  cancer.  P.  Rondini  (Giorn. 
Chim.  Ind.  Appl.,  1930, 12,  163 — 169). — A  lecture. 

Action  of  radium  and  A-rays  on  the  fat  meta¬ 
bolism  of  cancer  patients.  K.  Klaus  (Biochem. 
Z.,  1930,  220,  204 — 209). — Tho  author’s  observation 
(A.,  1929,  91)  of  a  considerable  hypocliolesterokemia 
with  normal  fatty  acid  content  is  confirmed  for  cancer 
patients.  After  radium  and  X-ray  treatment  the 
unsaponifiable  material  and  the  cholesterol  of  the 
serum  were  increased  in  all  cases,  but  the  latter  did 
not  attain  normal  values.  The  fatty  acids  were 
increased  above  normal  values. 

P.  W.  Cluttebbuck. 


Influence  of  arginine  on  the  growth  rate  of  a 
transplantable  tumour  in  the  mouse.  E.  Gilroy 
(Biochem.  J.,  1930,  24,  5S9 — 595). — Of  the  amino- 
and  fatty  acids  arginine,  histidine,  glycine,  alanine, 
cystine,  cysteine,  glutamic  acid,  and  sodium  valerate 
injected  subcutaneously  at  some  distance  from  the 
site  of  implantation,  the  first  only  exerted  a  definite 
effect  on  the  rate  of  tumour  growth.  Histidine 
appeared  to  increase  the  percentage  of  “  takes  ”  of 
implanted  “  devitalised  ”  tissue,  but  had  no  effect  on 
the  subsequent  rate  of  growth,  whereas  arginine  had 
a  definitely  stimulating  effect.  S.  S.  Zilva. 

Phosphorus  content  of  the  blood  of  hens 
inoculated  with  infectious  hen  (Rous)  sarcoma. 
E.  Haam  and  R.  Stoiir  (Biochem.  Z.,  1930,  220,  399— 
419). — When  hens  arc  inoculated  with  the  sarcoma 
the  phosphorus  quotient  (phosphorus  pentoxide 
content  of  10  c.c.  of  blood  divided  by  number  of 
millions  of  erythrocytes)  increases,  but  the  increases 
are  irregular  and  often  they  disappear.  There  is  no 
relation  between  tho  course  of  the  disease  and  the 
increase  of  tho  phosphorus  quotient,  this  increase 
being  a  consequence  rather  than  a  cause  of  the 
formation  of  tumours.  W.  McCartney. 

Oral  administration  of  insulin  and  diabetes 
mellitus  in  children.  M.  Ottow  (Miincli.  mcd. 
Wocli.,  1929,  76,  1584—1585 ;  Chern.  Zentr.,  1930,  i, 
245). — A  clinical  study.  A.  A.  Eldrddge. 

Administration  of  laevulose  and  lsevulose- 
insulin  combinations  in  severe  diabetic  acidosis. 
O.  Puesko  (Munch,  med.  Wocli.,  1929,  76,  1755 — 
1757  ;  Cliem.  Zentr.,  1930,  i,  245).— A  clinical  study, 
with  determinations  of  blood-  and  urinary  sugar. 

A.  A.  Eldrddge. 

Residual  carbon  of  human  blood.  II.  Effect 
of  insulin  on  the  residual  carbon  in  diabetes. 
W.  Stetp  and  J.  Sauer  (Dout.  Arch.  klin.  Med.,  1929, 
165,  232—234;  Cliem.  Zentr.,  1930,  i,  245—246).- 
In  insulin  treatment  the  blood-acetone  substances 
are  removed  before  the  blood-sugar  has  been  sub¬ 
stantially  lowered.  A.  A.  Eldrddge. 

Calcium  and  phosphorus  content  of  blood 
during  the  healing  of  fractures.  K.  Ohno 
(Arch.  Japan.  Cliir.,  1929,  6,  1—61 ;  J.  Amer.  Mcd. 
Assoc.,  1929,  94,  374). — The  serum-calcium  is  at 
first  unchanged  or  slightly  decreased ;  it  then  rises, 
gradually  falling  to  a  normal  value  during  the  seventh 
week.  The  serum-phospliorus  exhibits  similar 
changes.  Chemical  Abstracts. 

Serum-calcium  in  jaundice.  A.  M.  Snell  and 
C.  H.  Greene  (Amer.  J.  Physiol.,  1930,  92,  630- 
638).— With  biliary  obstruction  or  with  jaundice 
the  calcium  content  of  the  blood  appears  to  be  ver) 
slightly  lowered.  E.  Boyland. 

Oxygen  capacity  of  the  blood  in  mental  dis¬ 
orders.  D.  L.  Woodhouse  and  F.  A.  Pick  WORTH 
(Biochem.  J.,  1930,  24,  834— 849).— In  28  cases  our 
of  100  deficient  oxygen  capacity  has  been  establish  ■ 
The  difference  between  the  active  and  total  b*m  , 
globin  varied  from  2-5  to  12-5%.  The  presenco» 
inactive  pigment  can  in  many  instances  he  correia 
with  positive  Widal  agglutination  reactions  ^ 
organisms  of  the  enteric  group,  and  these  infec  i° 
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may  prove  of  importance  in  the  etiology  of  this 
pigment.  A  special  form  of  Haldane  apparatus 
yielding  greater  accuracy  and  trustworthiness  is 
described;  0-5  c.e.  of  blood  can  be  used  -with  this 
apparatus.  S.  S.  Zilva. 

Lack  of  relationship  between  development  and 
cure  of  rickets  and  concentration  of  inorganic 
phosphorus  in  the  blood.  A.  F.  Hess,  M.  Wein- 
stock,  H.  Hinton,  and  J.  Gross  (J.  Biol.  Chem., 
1930,  87,  37 — 46). — The  presence  of  active  rickets 
may  be  accompanied  by  a  normal  concentration  of 
inorganic  phosphorus  in  the  blood.  If  animals,  on  a 
rachitic  diet  containing  milk,  having  a  low  concentra¬ 
tion  of  inorganic  phosphorus  in  the  blood  be  treated 
with  minimal  amounts  of  irradiated  ergosterol,  the 
phosphorus  of  the  blood  may  be  increased  without 
coincident  healing  of  the  rickets ;  if,  on  the  other 
hand,  the  diet  bo  supplemented  with  cod-liver  oil 
the  rickets  may  be  cured  w'hile  the  phosphorus  of 
the  blood  remains  low.  Association  of  rickets  with 
reduction  of  inorganic  phosphorus  of  the  blood  is 
thus  by  no  means  universal ;  the  condition  of  rickets 
is  to  be  vieived  as  the  combination  of  a  systemic 
disturbance  with  a  local  deficiency  at  the  epiphyses 
which  prevents  the  fixation  of  calcium  and  phosphorus. 

C.  R.  Harington. 

Lipocytic  coefficient  and  resistance  to  haemo¬ 
lysis  of  red  blood-corpuscles  in  the  course  of 
experimental  scurvy.  L.  BaNdoin  and  A. 
Michaux  (Compt.  rend.,  1930,  190,  1234^1236).— 
The  red  blood-corpuscles  of  the  normal  guinea-pig 
contain  0-34%  of  their  dry  weight  of  cholesterol,  and 
072%  of  fatty  acids;  the  lipocytic  coefficient  (100 x 
cholesterol/fatty  acids)  is  42.  In  the  final  stages  of 
scurvy  the  content  of  fatty  acids  rises  to  1%,  and  the 
lipocytic  coefficient  falls  to  30.  Simultaneously  the 
range  of  variation  of  the  resistance  to  haemolysis 
increases.  R.  K.  Callow. 

Chemical  changes  in  the  blood  in  experimental 
sunstroke.  R.  Sekiguchi  (Proc.  Imp.  Acad.  Tokyo, 
1930,  6,  183 — 185). — In  rabbits  exposed  to  sunlight 
until  symptoms  of  sunstroke  develop  the  blood-lactic 
acid  increases  threefold  and  the  pa  is  lowered.  The 
carbon  dioxide  tension  decreases  considerably,  the 
plasma-chloride  remains  at  the  same  level,  and  there 
is  a  tendency  towards  hyperglycemia.  In  sunstroke 
a  condition  of  acidosis  is  set  up.  F.  O.  Howitt. 

Iodine-  and  thiocyanate-combining  power  and 
lipin  content  of  the  serum-protein  fractions  in 
syphilis  and  Basedow's  disease.  B.  Lustig  and 
G-  Botsteber  (Biochem.  Z.,  1930,  220,  192—203). — 
The  iodine-combining  power  of  the  scrum-proteins 
*u  exophthalmic  goitre  is  less  and  in  syphilis  is  greater 
than  normal.  The  phosphatide  content  and  often 
the  total  lipins  of  the  whole  blood  arc  increased  in 
luetic  sera.  In  these  sera,  the  chief  fraction  of 
hpin,  and  especially  of  cholesterol,  is  combined  with 
pseudoglobuhn,  whilst  in  normal  scrum  the  amount 
combined  is  in  the  order  :  with  albumin >pseudo- 
globulin>euglobulin.  Thiocyanate  mainly  combines 
^th  the  pseudoglobulin  fraction. 

P.  W.  Clutterbuck. 

Oxidative-reductive  power  of  the  tissues. 

Fabre  and  H.  Simonnet  (Compt.  rend.,  1930, 


190,  1233—1234;  cf.  A.,  192S,  190).— When  rabbit’s 
liver  is  perfused  with  Ringer’s  solution  containing 
methylene-blue  or  cystine,  the  latter  are  largely 
reduced.  The  same  behaviour  is  show'll  by  minced 
liver.  The  reducing  substance  is  not  destroyed  at 
120°,  and  may  bo  related  to  the  pkilotkion  of  Rey- 
Pailhade.  R.  K.  Callow. 

Significance  of  cytochrome  in  the  physiology 
of  cell  respiration.  K.  lSiiibata  and  H.  Tamiya  (Acta 
Phytochim.,  1930,  5,  23 — 97). — The  combination  of 
cytochrome  with  oxygen  is  not  an  oxidation,  nor  is  the 
removal  of  oxygen  a  reduction  process.  The  oxygen¬ 
ated  form  of  cytochrome  is  a  ferrous  compound  and  the 
oxygen  bound  is  molecular  ;  it  functions  as  hydrogen 
acceptor  in  cell  oxidation.  The  oxidation  of  cyto¬ 
chrome  is  inhibited  by  potassium  cyanide  and  enhanced 
by  low  temperature.  Cytochrome  loses  its  power  of 
fixing  oxygen  on  boiling,  drying,  acetone  treatment, 
etc.,  denatured  hscmochromogeii  or  hcematin  derivatives 
of  the  cytochrome  being  formed.  The  oxidation  of 
these  derivatives  is  not  inhibited  by  potassium  cyanide 
and  they  cannot  be  reconverted  into  cytochrome. 

Cytochrome  appears  to  be  unnecessary  for  plants 
w’hich  grow'  aerobically,  e.g.,  moulds;  it  is  indis¬ 
pensable  for  submerged  organisms.  Since  the  velocity 
of  oxidation  of  cytochrome  is  high,  the  rate  is  almost 
independent  of  the  oxygen  tension  for  yeasts  ;  with 
the  moulds  it  is  otherwise.  Tho  respiration  of 
moulds  is  not  inhibited  by  carbon  monoxide.  From 
Laciarius  a  typical  oxidase  producing  indophenol  wras 
isolated.  This  enzyme  is  inhibited  by  hydrogen 
sulphide,  hydrogen  cyanide,  and  acetone  treatment, 
by  warming  to  70°  or  cooling  to  0°,  but  not  by  carbon 
monoxide.  Warburg’s  respiratory  enzyme  is  prob¬ 
ably  cytochrome.  J.  H.  Birkenshaw. 

Influence  of  “  omega  "  and  of  benzoquinone 
on  tissue  respiration.  B.  Krscn  and  J.  Leibo- 
witz  (Biochem.  Z.,  1930,  220,  97 — 116). — The  respir¬ 
ation  of  kidney  tissue,  investigated  by  Warburg’s 
method,  was  found  in  many  animals  (rats,  guinea- 
pigs,  rabbits,  cats,  and  dogs)  to  give  higher  values  for 
the  female  than  for  tho  male.  Rats,  guinea-pigs, 
and  rabbits  gave  small,  dogs,  cats,  and  hares  largo 
variations  of  respiration.  Using  the  medium  at  pa 
7-4,  tho  kidney  respiration  was  in  the  order  :  rat> 
guinea-pig>hare>rabbit>dog>cat.  An  optimum 
respiration  was  obtained  with  rats  and  dogs  at  pa  77 — 
74,  with  cats  at  pa  7-4,  and  with  rabbits  and  hares 
at  pn  7-7 — 87.  Fresh  adrenaline  in  concentrations 
of  10-1  to  10-14  had  no  effect  when  added  to  the 
medium.  “  Omega  ”  (the  autocatalysing  oxidation 
product  of  adrenaline)  added  to  the  medium  in  con¬ 
centrations  10-4  to  10'10  increased  respiration  con¬ 
siderably  (up  to  60%).  Freshly-prepared  o-  and 
p-benzoquinone  solutions  inhibited  respiration  in 
high  concentrations  (10-4  to  10-5),  but  increased  it 
considerably  in  low  concentrations  (10~°  to  10'11), 
w'hereas  solutions  of  pyrocatechol  and  quinol  of  the 
same  concentration  were  without  effect.  Solutions  of 
“  omega  ”  and  of  benzoquinone  lost  their  activity  on 
keeping  in  presence  of  oxygen,  especially  in  light. 

P.  W.  Clutterbuck. 

Effect  of  carbon  dioxide  on  nerve,  H.  Necheles 
and  R.  W.  Gerard  (Amor.  J.  Physiol.,  1930,  93, 
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31S — 336). — Exposure  to  carbon  dioxide  may  increase 
the  action  potential  as  much  as  fivefold,  except  in 
absence  of  oxygen,  when  the  responses  fall  to  zero  in 
a  few  hours.  On  admitting  oxygen  the  potential  may 
be  even  more  increased.  The  effect  appears  to  vary 
with  the  rate  of  bubbling  carbon  dioxide  through  the 
chamber.  Carbon  dioxide  increases  the  refractory 
period  and  reduces  the  chronaxic  of  nerve.  The 
results  are  interpreted  as  causing  a  delay  in  the 
oxidative  recovery  of  nerve.  E.  Boyland. 

Nerve  metabolism.  VI.  Carbohydrate  meta¬ 
bolism  of  active  nerve.  E.  G.  Holmes,  R.  W. 
Gerard,  and  E.  I.  Solomon  (Amer.  J.  Physiol.,  1930, 
93,  342—352). — Prog  nerves  stimulated  for  periods 
of  3 — 9  hrs.  in  oxygen  contain  the  same  amounts  of 
lactie  acid,  carbohydrate,  and  glycogen  as  similar 
resting  nerves.  The  extra  energy  of  the  metabolism 
must  be  derived  from  some  other  source. 

E.  Boyland. 

Carbon  dioxide  dissociation  curve  of  frog 
heart-muscle.  H.  Brody  (Amer.  J.  Physiol.,  1930, 
93,  190 — 190). — Frog  heart-muscle  combines  with 
only  about  two  thirds  as  much  carbon  dioxide  as  does 
frog  skeletal  muscle.  E.  Boyland. 

Effect  of  anaerobiosis  on  the  oxygen  con¬ 
sumption  of  muscles.  W.  0.  Penn  (Amer.  J. 
Physiol.,  1930,  93,  124 — 137). — The  non-irritability 
of  unwashed  muscle  is  accompanied  by  a  very  high 
oxygen  consumption,  but  the  normal  irritability 
of  muscle  survives  well  in  nitrogen.  Minced  muscle 
may  have  a  high  oxygen  consumption  which  falls 
rapidly.  Occasionally  the  oxygen  consumption  of 
unwashed  muscles  rises  to  four  or  five  times  that  of 
washed  muscle  and  the  muscle  is  then  found  to  be 
permanently  non-irritable.  Washing  with  Ringer 
solution  may  cause  a  decrease  of  oxygen  consumption 
in  addition  to  recovery  of  irritability.  The  shortening 
of  muscle  which  occurs  in  anaerobiosis  is  accompanied 
by  increase  in  oxygen  consumption,  and  this  may  be 
concerned  with  rigor  mortis.  E.  Boyland. 

Biochemistry  of  the  blood  in  neuromuscular 
fatigue.  A.  K.  Pic  eat  (Zhur.  exp.  Biol.  Med.,  1929, 
12,  125 — 133). — Muscular  work  causes  in  rabbits  a 
large  rise  in  blood-sugar,  even  after  insulinisation. 
In  guinea-pigs  fatigue  is  accompanied  by  hypo- 
glycamiia  following  brief  hyperglycasmia. 

Chemical  Abstracts. 

Alterations  in  lactic  acid  content  of  blood  as  a 
result  of  light  exercise,  and  associated  changes 
in  the  carbon  dioxide  combining  power  and 
alveolar  carbon  dioxide  pressure.  W.  H.  Owles 
(J.  Physiol.,  1930,  69,  214r— 237). — There  is  a  critical 
metabolic  level  below  which  the  blood-lactic  acid 
does  not  increase  with  exercise,  although  the  inorganic 
phosphate  of  the  blood  may  increase.  With  more 
strenuous  exercise  in  which  the  lactic  acid  of  the 
blood  increases  the  carbon  dioxide  combining  power 
decreases.  After  the  cessation  of  light  exercise  the 
carbon  dioxide  pressure  of  the  alveolar  air  falls  belowr 
the  normal  resting  level.  E.  Boyland. 

Chemistry  of  muscular  hypertrophy  and 
atrophy.  I.  Tension  and  relaxation  of  skeletal 
muscle.  H.  Wassermeyer  and  A.  Rohrbach 


(Arch.  exp.  Path.  Pliarm.,  1930,  150,  133 — 145).— 
Light  extension  of  rabbit’s  quadriceps  and  sartorius 
muscles  for  8 — 14  days  produces  an  increase  in  weight 
of  10 — 25%.  For  the  determinations  of  glycogen, 
ammonia,  and  phosphocreatine  (phosphagen)  the 
muscle  is  frozen  in  liquid  air  and  finely  powdered. 
Light  stretching  produces  an  immediate  decrease  in 
ammonia  content,  which  returns  almost  to  normal  in 
about  2  lirs.  Overstretching  produces  a  loss  in 
weight  and  an  immediate  increase  in  ammonia  content. 
The  glycogen  content  is  not  appreciably  altered  in 
light  extension,  but  shows  an  average  rise  of  60 — 80% 
during  recovery.  The  lactic  acid  content  decreases 
during  the  recovery  process  to  very  variable  extents. 

P.  G.  Marshall. 

Chemistry  of  muscular  hypertrophy  and 
atrophy.  H.  Contraction  and  tension.  E. 
Wassermeyer  and  K.  Dittte  (Arch.  exp.  Path. 
Pharm.,  1930,  150,  316 — 325). — Lactic  acid  is  found 
in .  higher  concentrations  in  human  blood  after  a 
muscle  has  been  fatigued  by  contraction  than  after  it 
has  been  fatigued  by  being  kept  in  strong  tension. 

W.  0.  Kermack. 

Comparative  rates  of  absorption  of  sugars 
from  the  human  intestine.  R.  A.  McCance  and 
K.  Madders  (Biochem.  J.,  1930,  24,  795— 804).— The 
curves  of  excretion  of  rhamnose,  arabinose,  and 
xylose  when  injected  intravenously  in  man  are 
superimposable.  In  men  and  in  rats  if  the  rate  of 
absorption  of  rhamnose  =1  those  of  arabinose  and 
xylose  are  2-33  and  3-6,  respectively.  These  sugars 
are  all  absorbed  at  the  same  level  in  the  intestine  and 
this  level  is  high  up  in  the  small  intestine.  Lower 
down  little  or  no  absorption  takes  place.  In  normal 
man  absorption  of  these  sugars  proceeds  rapidly  and 
at  a  linear  rate  for  1£  hrs.  and  then  almost  ceases 
even  when  large  excess  still  remains  in  the  intestine. 

S.  S.  Zilva. 

Intestinal  absorption.  I.  Absorption  of 
lactic  acid.  G.  T.  Cori.  II.  Absorption  of  ethyl 
alcohol.  C.  F.  Cori,  E.  L.  Villiaume,  and  G.  T. 
Cori  (J.  Biol.  Chem.,  1930,  87,  13—18,  19— 25).— I- 
The  rate  of  absorption  of  lactic  acid  from  the  intestine 
of  rats  at  any  time  during  a  4-hr.  period  after  adminis¬ 
tration  of  sodium  df-lactatc  by  stomach  tube  was 
approximately  proportional  to  the  concentration  of 
lactic  acid  in  the  intestine,  which,  in  turn,  was  kept 
low  in  some  cases  by  slow  emptying  of  the  stomach. 
The  absorption  of  lactic  acid  thus  differs  from  that 
of  amino-acids  and  of  dextrose.  Administration  of 
mixtures  of  lactic  acid  and  dextrose  results  in  slower 
absorption  of  both  constituents  than  when  either  is 
given  alone. 

II.  The  absorption  of  alcohol  in  rats  is  proportional 
to  the  rate  at  which  it  enters  the  intestine  and  hence 
to  the  amount  given  for  solutions  up  to  20%  con¬ 
centration.  Higher  concentrations  cause  partial 
paralysis  of  the  stomach,  and  the  rate  of  absorption 
(in  the  resting  condition)  is  diminished,  ■after 
administration  of  alcohol  the  intestine  retains  » 
residual  amount  (12 — 56  mg.)  which  is  independen 
of  the  amount  administered,  and  disappears  slow  y< 
No  accelerating  effect  of  alcohol  on  the  absorption  o 
dextrose  was  observed  (cf.  Edkins  and  Murray,  -  ■> 
1928,  1399).  C.  R,  Harington. 
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Citric  acid  in  urine  :  its  origin.  11.  Fasolp 
(Z.  Biol.,  1930,  90,  192 — 198). — The  presence  of  citric 
acid  in  the  ethereal  extract  of  the  organic  acids  of  urine 
is  detected  by  Deniges’  reaction.  The  citric  acid  may 
be  determined  as  pentabromoacetone  by  the  method 
of  Amberg  and  McClure  (A.,  1918,  i,  141). 

The  urines  of  six  children  fed  on  a  mixed  or  vege¬ 
tarian  diet  contained  almost  equal  amounts  of  citric 
acid,  whereas  when  three  of  the  subjects  were  put  on 
a  meat  diet  no  precipitate  of  pentabromoacetone  was 
obtained.  C.  C.  N.  Vass. 

Conversion  of  pyruvic  acid  into  lactic  acid  in  the 
liver.  (Mjie.)  Y.  Kiiouvine,  E.  Aubel,  and  L.  Chev- 
illard  (Compt.  rend.,  1930, 190,  1243 — 1244 ;  cf.  this 
vol.,  245). — The  previous  experiments  have  been  re¬ 
peated  under  aerobic  conditions.  An  increased  con¬ 
sumption  of  oxygen  is  observed  under  the  influence  of 
pjnivate.  With  an  excess  of  pyruvate  the  lactic 
acid: carbon  dioxide  ratio  is  1-97 : 1.  The  carbon 
dioxide  is  not  diminished  proportionately  as  the 
pyruvate  decreases.  The  mechanism  previously  sug¬ 
gested  is  still  possible  on  the  assumption  that  the 
hydrogen  liberated  from  dextrose  is  consumed  by 
oxygen  or  compounds  in  the  liver  which  are  oxygen¬ 
ated  under  aerobic  conditions.  It.  K.  Callow. 

P-Oxidation  of  propionic  acid.  Formation  of 
malonic  acid.  L.  Kling  (Biochem.  Z.,  1930,  220, 

I  117— 121).— The  oxidation  of  propionic  acid  with 
hydrogen  peroxide  in  sulphuric  acid  solution  in 
presence  of  an  iron  salt  is  followed  quantitatively. 
The  acid  (9-45  g.)  gave  2-63  g.  of  acetaldehyde,  2-7  g. 
of  acetic  acid,  0-425  g.  of  formic  acid,  0-177  g.  of 
malonic  acid,  and  6-9  g.  of  carbon  dioxide,  thus 
accounting  for  the  whole  of  the  carbon  present.  The 
formation  of  malonic  acid  is  regarded  as  further 
evidence  in  support  of  the  theory  of  (3-oxidation. 

P.  W.  Clutterbuck. 

Influence  of  lecithin  on  carbohydrate  meta¬ 
bolism.  G.  Izar  and  S.  Constantino  (Klin.  Woch., 
j  1929,  8,  1624;  Chem.  Zentr.,  1929,  ii,  2793).— The 
subcutaneous  injection  of  10  c.c.  of  “  bioplastina,”  an 
emulsion  of  lecithin,  lutein,  and  cholesteryl  ester  in 
physiological  salt  solution,  brings  about  a  constant 
increase  in  the  blood-sugar  of  adults ;  this  reaches  a 
maximum  1 — 2  hrs.  after  injection  and  returns  to 
normal  after  5  hrs.  L.  S.  Theobald. 

Synthesis  of  cholesterol  in  the  animal  body. 
H.  Dam  (Biochem.  Z.,  1930,  220,  158— 163).— The 
cholesterol  fraction  of  the  egg  and  of  the  food  supplied 
"ter  hatching  is  not  sufficient  to  account  for  the 
amount  of  cholesterol  found  in  the  59-day-old  chick, 
the  sterol  of  the  faeces  consists  chiefly  of  cholesterol. 

P.  W.  Clutterbuck. 

Distribution  of  ingested  ergosterol  in  animal 
organs.  I.  H.  Page  (Biochem.  Z„  1930,  220,  420— 
vd): — Solvents  which  contain  chlorine  and  halogeno- 
ac®dc  acids  are  the  most  favourable  reagents  for  the 
production  of  colour  in  Rosenheim’s  colour  test  for 
'(gosterol  (A.,  1929,  359),  and  for  quantitative  work 
duoroethylenc  and  trichloroacetic  acid  are  most 
vutable.  By  means  of  the  colour  test  the  ergosterol 
content  of  the  suprarenal  capsules,  brains,  livers, 
®ascles,  spleens,  kidneys,  bones,  lungs,  hearts,  testes, 
and  lens  of  the  eyes  of  rabbits  which  had 


received  over-doses  of  irradiated  ergosterol  for  36 — - 
164  days  was  determined.  The  sterol  is  stored  chiefly 
in  the  three  first-named  organs.  Speetrograpliic 
examination  of  extracts  of  rabbit  brains  showed  that 
there  is  very  probably  more  of  the  sterol  in  those  of 
animals  to  which  ergosterol  had  been  fed  than  in  those 
of  others.  W.  McCartney. 

Fat  absorption  by  desaturation  of  fatty  acids. 
H.  Tangl  and  N.  Berend  (Biochem.  Z.,  1930,  220, 
234 — 238). — Fat  is  converted  in  the  small  intestine  by 
desaturation  into  water-soluble  compounds  which 
are  dialysable  and  can  then  be  absorbed. 

P.  W.  Clutterbuck. 

Factors  influencing  distribution  and  character 
of  adipose  tissue  in  the  rat.  I.  Influence  of  diet, 
weight,  and  sex  on  distribution  of  fat.  F. 
Yamaguchi,  W.  E.  Anderson,  and  L.  B.  Mendel. 
II.  Influence  of  diet,  under-nutrition,  fasting, 
and  activity  on  distribution  and  character  of  fat. 
L.  L.  Reed,  W.  E.  Anderson,  and  L.  B.  Mendel 
(J.  Biol.  Chem.,  1930,  87,  147—155,  156—174).—!. 
Larger  amounts  of  fat  were  stored  by  rats  on  a  diet 
rich  in  fat  than  on  one  rich  in  carbohydrate,  but  the 
distribution  of  the  fat  was  not  affected  by  the  diet. 
The  proportion  of  subcutaneous  fat  was  greatest  in 
young  rats ;  male  rats  deposited  relatively  large 
amounts  of  perirenal  fat  and  females  correspondingly 
large  amoimts  in  the  genital  fat  depot.  A  general 
increase  in  the  proportion  of  fat  to  body- weight  was 
observed  with  increasing  size  of  the  rats. 

II.  Figures  are  given  for  the  average  distribution 
of  fat  in  the  female  rat  of  180  g.  weight;  the  observ¬ 
ation  that  this  distribution  is  independent  of  the 
nature  of  the  diet  is  confirmed.  An  increase  in  the 
proportion  of  intermuscular  fat  was  observed  in  rats 
during  periods  of  forced  activity  and  of  nocturnal 
activity ;  forced  activity  and  under-nutrition  brought 
about  diminution  in  the  genital  fat  of  the  rats  on  a 
carbohydrate  diet.  The  differences  in  the  iodine 
values  of  the  fat  of  the  various  depots  were  small,  but 
the  iodine  value  of  the  stored  fat  as  a  whole  was 
influenced  by  that  of  the  food-fat. 

C.  R.  Harington. 

Protein  ration  and  energy  ration.  S.  Visco 
(Atti  R.  Accad.  Lincei,  1930,  [vi],  11,  522 — 527). — 
When  supplied  with  a  diet  deficient  in  protein,  rats 
lose  weight  and  finally  die,  no  matter  what  the  amount 
of  energy  ration  consumed.  Hence,  physiological 
and  economic  utilisation  of  the  ternary  substances 
absorbed  is  possible  only  with  organisms  satisfied  as 
regards  their  need  of  protein.  T.  H.  Pope. 

Influence  of  nutrition  on  response  to  amino- 
acids.  II.  Effect  of  fasting  followed  by  diets 
high  in  carbohydrates.  C.  M.  Wilhelmj  and  F.  C. 
Mann  (Amer.  J.  Physiol.,  1930,  93,  258 — 266). — A 
high-carbohydrate  diet  fed  to  dogs  which  have  been 
starved  for  7  days  causes  a  reduction  of  the  specific 
dynamic  action  of  intravenously  injected  amino- 
acids;  it  also  increases  the  respiratory  quotient 
measured  after  the  injection  of  the  amino-acids, 
although  the  total  oxygen  consumption  is  reduced. 
The  toxic  effect  of  intravenously  injected  glycine  or 
alanine  was  also  diminished  by  this  diet. 

E.  Boyland. 
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Rate  of  absorption  of  cystine  from  the  gastro¬ 
intestinal  tract  of  the  white  rat.  B,.  H.  Wilson 
(J.  Biol.  Ciiem.,  1930,  87,  175 — ISO). — Cystine  was 
administered  orally  to  rats  after  a  fasting  period  of 
24  lirs. ;  after  2  hrs.  the  contents  of  the  stomach  and 
intestines  were  analysed  for  residual  cystine.  After 
administration  as  the  sodium  salt,  cystine  was 
absorbed  at  an  average  maximum  rate  of  30-5  mg. 
per  100  g.  body-weight  per  hr.  After  administration 
as  the  hydrochloride,  absorption  was  slower.  Cystine 
is  thus  less  readily  absorbed  than  any  amino-acid 
hitherto  studied.  C.  R.  Harington. 

Origin  of  creatine  and  creatinine  in  the  animal 
organism.  E.  Abderhalden  and  S.  Buadze 
(Z.  physiol.  Chem.,  1930,  189,  65 — 79). — The  feeding 
of  considerable  amounts  of  nucleic  acid  and  histidine 
to  dogs  produces  an  increase  in  the  total  creatinine  in 
the  urine.  Schumann  (this  vol.,  243)  found  a  similar 
increase  after  feeding  nucleic  acid,  but  not  after 
histidine.  His  hypothesis  that  the  increase  is  due  to 
indirect  action  is  rejected.  The  amount  of  histidine 
fed  by  Schumann  was  too  small  to  give  a  positive 
result.  J.  H.  Birkinsha.v\ 

High  content  of  non-protein-nitrogen  in  insects. 
A.  Courtois  (Compt.  rend.,  1930,  190,  1237 — 1239; 
cf.  A.,  1928,  437,  917). — The  non-protcin-nitrogen, 
which  may  reach  0-9%  of  the  fresh  tissue,  has  been 
determined  in  a  number  of  insects,  and  the  variation 
of  the  ratio  of  non-protein-  to  total  nitrogen  (18 — 36) 
in  the  stages  of  metamorphosis  has  been  followed. 
In  the  chrysalis  or  nymph  the  ratio  increases  slowly 
as  the  proteins  are  demolished,  and  then  falls  fairly 
rapidly  to  nearly  the  original  value  during  the  more 
rapid  process  of  building  up  the  tissues  of  the  imago. 

R.  K.  Callow. 

Changes  of  plasma-colloids  at  the  stimulation 
of  development  of  the  sea-urchin  egg.  J.  Runn- 
strom  (Protoplasma,  1929,  4,  388 — 514). 

Chemical  Abstracts. 

Metabolism  of  developing  salmon  eggs.  I. 
Significance  of  hatching  and  role  of  water  in 
development.  II.  Chemical  changes  during 
development.  F.  R.  Hayes  (Biochem.  J.,  24, 
723 — 734,  735 — 745). — I.  The  wet  weight  of  a 
salmon  egg  increases  slow  ly  until  a  short  time  before 
hatching,  then  rapidly.  In  the  larva  the  wet  weight 
first  increases  and  then  decreases.  The  dry  weight 
decreases  rapidly  after  hatching.  The  enzyme  which 
dissolves  the  shell  has  a  very  unfavourable  effect 
on  the  embryo. 

II.  In  the  developing  salmon  the  protein  decreases 
in  the  earlier  egg  stages  and  increases  before  hatching. 
Embryonic  protein  contains  15-7  and  yolk-protein 
12-8%  N.  The  fat  content  rises  to  two  peaks,  the  first 
10  days  before  hatching  and  the  second  6  weeks  after. 
The  decreases  after  the  maxima  probably  show  a 
change  from  protein  to  fat  as  a  source  of  energy. 
Variations  in  oxygen  consumption  indicate  that 
metabolic  processes  drop  to  a  low  ebb  before  hatching 
and  greatly  increase  in  the  free-swimming  larva. 

S.  S.  Zilva. 

Embi'yochemical  investigations  with  the  in¬ 
jection  method.  TV.  Glutathione  formation  in 
the  organism  of  the  hen’s  embryo.  J.  Sagara. 


(Z.  physiol.  Chirn.,  1930, 188,  124—126;  cf.  this  vol, 
638). — Glutamic  acid  and  taurine  injected  into  hen’s 
eggs  increase  the  sulphydryl  content  (Tunnicliffe’s 
method  for  glutathione)  after  incubation.  This  is 
especially  marked  in  the  later  stages  of  incubation. 

J.  H.  Beeuuxshaw. 

Behaviour  of  the  inorganic  constituents  on 
incubation  of  hen’s  eggs.  T.  Iseki  (Z.  physiol, 
Chem.,  1930,  188,  189— 192).— In  the  later  stages  of 
incubation  of  hen’s  eggs  the  calcium  increases  con¬ 
siderably  in  the  egg  contents,  w'hilst  that  of  the  shell 
decreases.  The  shell-calcium  is  used  to  build  up  the 
embryo.  The  alkali  chlorides  and  sulphates  migrate 
from  the  white  to  the  yolk  during  incubation  and  are 
then  transferred  to  the  embryo. 

J.  H.  Birionsuaw. 

Distribution  of  blood-calcium  in  the  circulation 
of  laying  hens.  G.  D.  Buckner,  J.  H.  Martin,  and 
F.  E.  Hull  (Amer.  J.  Physiol.,  1930,  93,  S6— 89).- 
The  calcium  content  of  the  serum  of  a  moulting  hen 
wras  11-2  mg.  per  100  c.c.,  whilst  that  of  laying  hens 
was  22-4  mg.  per  100  c.c.  The  blood  going  to  the 
intestine  had  slightly  less  calcium  than  that  coming 
from  the  intestine.  E.  Boyland. 

Metabolism  of  women.  TV.  Calcium  and 
inorganic  phosphorus  in  the  blood  of  women  at 
various  stages  of  the  monthly  cycle.  R.  Okey, 
J.  M.  Stewart,  and  M.  L.  Greenwood  (J.  Biol. 
Chem.,  1930,  87,  91 — 102). — Variations  in  the  calcium 
of  the  blood-serum  from  day  to  day  are  more  pro¬ 
nounced  in  women  than  in  men.  The  calcium  of 
women’s  blood  is  lowest  in  amount  immediately 
before  menstruation,  and  highest  about  15  dap 
after  the  commencement  of  menstruation.  Generally 
similar,  but  less  consistent  changes  were  observed  in 
the  inorganic  phosphorus  of  the  blood-serum. 

C.  R.  Haringtoii. 

Definition  and  action  of  complex  heavy  metal 
compounds.  H.  Weden  (Arch.  exp.  Path.  Pharm, 
1930,  150,  332— 353).— Observations  have  been 
made  on  the  ability  of  various  compounds,  including 
various  carboxylic  acids,  hydroxy-acids,  alcohols, 
protein,  peptone,  and  certain  inorganic  acids,  to 
form  complex  compounds  with  ferrous  and  ferric 
ions,  the  effect  of  the  compounds  being  observed  on 
the  precipitability  of  the  metallic  ions  by  hydroxyl, 
sulphide,  and  phosphate  ions  and  by  protein. 

W.  0.  Keemack. 

Fate  of  iron  in  the  organism  after  administra¬ 
tion  of  complex  compounds  containing  iron 
organically  and  inorganically  bound.  E.  Stab- 
kenstein  and  H.  Weden  (Arch.  exp.  Path.  Pharm., 
1930,  150,  354— 380).— The  iron  was  determined  in 
the  blood  and  various  organs  of  an  animal  killed  after 
the  administration  of  iron  united  to  various  com¬ 
pounds  (see  preceding  abstract).  The  iron  presen 
in  the  ferric  and  ferrous  states  was  also  determined- 
In  the  case  of  sodium  ferricitrate,  ferrigluconate,  an 
ferrocyanidc  the  iron  is  rapidly  excreted  by  {  _ 
kidneys.  The  iron  stored  in  the  liver  is  in  all  caae 
present  in  a  reduced  form,  insoluble  iu  wa  > 
extractable  only  with  hydrochloric  acid.  Only  c0 
pounds  containing  iron  in  an  anionic  coU1P 
appear  to  exert  an  influence  on  the  organism. 
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ferrous  iron  compounds  are  oxidised  in  the  blood, 
yielding  complexes  of  ferric  iron  with  protein. 

W.  U.  Kermack. 

Variation  with  age  of  the  zinc  content  of 
animals.  Influence  of  a  milk  diet.  G.  Ber¬ 
trand  and  Y.  Beauzemont  (Compt.  rend.,  1930, 
190,  1089 — 1092). — Contrary  to  the  results  of 
Thompson,  Marsh,  and  Drinker  (A.,  1927,  482)  the 
zinc  content  of  the  rat,  like  that  of  the  mouse  and 
rabbit  (A.,  1921,  i,  907),  is  highest  at  birth,  decreases 
during  suckling,  but  rises  rapidly  after  weaning  to 
an  almost  constant  value  of  3-5  mg.  per  100  g.  of 
tissue.  C.  C.  N.  Vass. 

Comparative  action  of  5  and  10%  carbon 
dioxide  mixtures  as  respiratory  stimulants  in 
carbon  monoxide  poisoning.  D.  P.  Murphy 
and  C.  K.  Drinker  (J.  Ind.  Hygiene,  1930,  12, 
92— 9S).— In  the  early  stages  of  asphyxia,  a  10% 
carbon  dioxide  mixture  is  more  effective  in  stimulating 
lung  ventilation  than  a  5%  mixture.  In  acute 
asphyxia  the  use  of  such  inhalation  mixtures  should 
be  preceded  by  artificial  respiration. 

P.  G.  Marshall. 

Influence  of  mineral  material  on  sugar  meta¬ 
bolism.  E.  Stransky  (Biochem.  Z.,  1930,  221, 
74—100). — In  oxalate  poisoning  with  lethal  doses  no 
change  in  the  calcium  content  and  calcium :  magnes¬ 
ium  ratio  in  rat’s  liver  could  be  detected.  In  acute 
oxalate  and  fluoride  poisoning,  adrenaline  hyper¬ 
glycemia  is  increased,  fluoride  having  the  greater 
effect.  This  lengthening  of  adrenaline  hyperglycremia 
is  caused  by  an  inhibition  of  glycolysis.  The  cations 
sodium,  calcium,  and  ammonium  and  the  anions 
chloride,  sulphate,  phosphate,  citrate,  and  acetate 
have  no  influence  on  adrenaline  hvperglycsemia  and 
lasting  blood-sugar.  The  action  of  insulin  is  not 
influenced  by  oxalate.  Potassium  often  causes  an 
increase  of  adrenaline  hyperglycremia,  but  does  not 
inhibit  blood  glycolysis.  “Parathormone”  and 
“vigantol  ”  do  not  affect  adrenaline  hyperglycoemia. 
Green  food  reduces  sugar  tolerance.  Rabbits  on 
?roen  food  show  a  greater  adrenaline  hyperglycremia 
i  when  fed  on  oats.  P.  W.  Clutterbuck. 

Influence  of  sympathetic  nerves  on  muscle- 
;  glycogen.  S.  W.  Britton  (Amer.  J.  Physiol.,  1930, 
ji  213 — 218). — Sympathectomy  lowers  the  muscle- 

glycogen  of  cats.  Regrowth  of  the  thoracic  sympa- 
!;  '“die  nerves  was  accompanied  by  a  large  increase  in 
5  “te  muscle-glycogen  of  the  fore-limbs, 
j  E.  Boyland. 

!  Chemical  factors  in  ventricular  fibrillation, 
j  Pi  R.  Hooker  (Amer.  J.  Physiol.,  1930,  92,  639— 
”')• — Change  of  concentration  of  hydrogen  car- 
1  "Cnate  or  calcium  in  tho  perfusing  fluid  may  cause 
“bnllation.  E.  Boyland. 

Blood-calcium  in  relation  to  sympathetic 
;  activity.  J.  Pamelas  (Amer.  J.  Physiol.,  1930, 

i  o,  111—115). — Sympathectomy,  section  of  splanchnic 
i  y  ®s>  and  injection  of  adrenaline  had  no  effect  on 
16  m«Hl-calcium  of  cats  in  amytal  anaesthesia. 

■  .  E.  Boyland. 

Action  of  magnesium  salts.  W.  Zorken- 
“ORIEr  (Biochem.  Z.,  1930,  221,  33  41).— The 
»ological  action  of  magnesium  salts  is  explained  in 


terms  of  their  tendency  to  form  complex  compounds. 
By  electrometric  titration,  it  is  shown  that  in  aqueous 
solution  complex  compounds  are  formed  between 
magnesium  salts  and  amino-acids.  In  presence  of 
magnesium  salts,  insoluble  calcium  salts  dissolve  in 
water  in  considerable  amounts,  the  calcium  forming 
part  of  the  complex  ion.  P.  W.  Clutterbuck. 

Influence  of  strontium  salts  on  the  movements 
of  Paranicecimn  caudatum.  The  role  of  calcium 
salts  and  of  hydrogen-ion  concentration.  E. 
Eisenberg-Hamburg  (Acta  Biol.  Exp.,  Warsaw, 
1930,  4,  261 — 277). — P.  caudatum  placed  in  dilute 
strontium  chloride  solutions  executes  rhythmic  move¬ 
ments  ;  this  reaction  increases  as  the  concentration  of 
salt  rises  from  0-000987  to  0-003912%,  again  falling  at 
higher,  toxic  concentrations,  and  persists  in  sub¬ 
toxic  concentrations  during  the  entire  duration  of 
life  of  the  infusoria.  At  a  given  concentration  of 
strontium  chloride  the  reaction  is  greater  in  acid  or 
alkaline  than  in  neutral  solutions.  A  similar, 
although  feebler  reaction  is  given  by  dilute  barium, 
rubidium,  and  caesium  salts,  but  not  by  magnesium, 
calcium,  sodium,  potassium,  and  ferric  chlorides, 
or  by  cadmium  nitrate.  The  addition  of  calcium 
chloride  abolishes  the  above  reaction  in  strontium 
and  barium  solutions.  A  similar  reaction  is  given  also 
by  Colpidium,  Slentor,  and  Spirostomum. 

R.  Truszkowski. 

Colloid  chemistry  of  antisepsis  and  chemo¬ 
therapy.  III.  ULtramicroscopic  examination 
of  neoarsphenamine  and  of  certain  antiseptics 
and  their  effects  on  protein  solutions.  A.  D. 
HrRSOHFELDER  and  H.  N.  Weight  (J.  Pharm.  Exp. 
Ther.,  1930,  39,  13 — 37).— In  aqueous  solution 
acriflavine,  rivanol,  mercurockroine,  and  neoarsphen¬ 
amine  exist  partly  at  least  in  a  colloidal  form,  discrete 
particles  being  visible  under  the  ultramicroscope. 
The  triphenylmcthane  dyes,  quinine,  derivatives  of 
hydrocupreine,  and  “  metaphen  ”  appear  to  form 
ordinary  crystalloidal  solutions  in  water.  Ultra- 
microscopic  observations  have  been  made  on  mixtures 
of  these  chemotherapeutic  reagents  with  protein 
solutions,  and  the  bearing  on  anaphylactoid  and 
febrile  reactions  is  discussed.  W.  O.  Kermack. 

Colloid  chemistry  of  antisepsis  and  chemo¬ 
therapy.  IV.  Duplication  in  vitro  of  the  inter¬ 
ference  phenomenon  in  combination  chemo¬ 
therapy.  H.  N.  Wright  and  A.  D.  Htrschfelder 
(J.  Pharm.  Exp.  Ther.,  1930,  39,  39— 57).— The 
production  of  carbon  dioxide  by  yeast  in  presence 
of  various  concentrations  of  acriflavine,  basic 
fuchsin,  brilliant-green,  and  methyl-violet  has  been 
investigated.  Increasing  concentrations  of  these 
dyes  progressively  depress  the  rate  of  production  of 
carbon  dioxide.  This  depressing  action  of  one  dye, 
e.g.,  methyl-violet,  may  be  inhibited  by  suitable  low 
concentrations  of  another  dye,  e.g.,  acriflavine.  This 
mutual  inhibition  of  toxic  activity  by  two  dyes  is 
probably  analogous  to  the  interference  phenomenon 
described  by  Browning  and  Gulbransen  (J.  Path. 
Bact.,  1922, 395)  and  by  Sehnitzer  in  relation  to  chemo¬ 
therapy.  Certain  pairs  of  dyes,  e.g.,  acriflavine  and 
basic  fuchsin,  do  not  exhibit  the  phenomenon  with 
3-east.  W.  0.  Kermack. 
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Protective  action  of  “  Bayer  205  "  on  proteins. 
O.  JtaoVEC  and  V.  Kocian  (Biochem.  Z.,  1930,  220, 
27 — 40). — Ovalbumin,  serum-albumin,  easeinogen, 
peptone,  and  “  somatose  ”  arc  protected  by  Bayer  205 
(germanin)  against  precipitation  by  tannin  and 
mercuric  chloride.  In  acid  solution  the  results  are 
reversed,  the  reagent  itself  precipitating  protein. 
Heat-coagulation  of  albumin  is  also  inhibited  by  a 
sufficient  concentration  of  “Bayer  205.”  The  pro¬ 
tective  action  of  the  substance  against  precipitation  by 
heavy  metal  salts  decreases  with  rise  of  temperature. 
Protective  action  against  heat  coagulation  holds  for 
the  sera  of  both  vertebrates  and  invertebrates.  Thus 
centrifuged  crab’s  blood  mixed  with  an  equal  volume 
of  1%  “  Bayer  205  ”  is  not  coagulated  by  heat. 

P.  W.  Clutterbuck. 

Toxicity  of  sodium  salt  of  tetraiodophenol- 
phthalein.  J.  B.  Gosii  (Anal.  Pis.  Quim.,  1930,  28, 
281 — 289). — The  average  lethal  dose  of  six  samples 
injected  intravenously  into  mice  varied  from  0-37  to 
0-27  mg.  per  g.  of  body- weight.  H.  P.  Glllbe. 

Detection  of  hexamethylenetetramine  in  the 
cerebrospinal  fluid.  G.  Jung  and  K.  Voit 
(Munch,  med.  Woch.,  1929,  76,  1511—1513;  Chem. 
Zentr.,  1929,  ii,  2792). — The  amounts  of  hexa¬ 
methylenetetramine  carried  into  the  cerebrospinal 
fluid  after  oral  and  intravenous  injection  are  extremely 
small  and  only  by  intravenous  injection  of  large 
quantities  could  hexamethylenetetramine  be  regularly 
detected.  L.  S.  Theobald. 

Nephropathogenic  action  of  cystine.  II. 
Dietary  control  of  cystine  nephrosis.  G.  J.  Cox 
and  L.  Hudson  (J.  Nutrition,  1930,  2,  271 — 276). — 
Osborne  and  Wakeman’s  vitamin-B  concentrate  of 
yeast  is  preventive.  The  protective  substance  of 
yeast  is  probably  distinct  from  known  accessory 
food  factors.  Chemical  Abstracts. 

Chemical  nature  of  allergic  substances.  IV. 
L.  P.  Loeb  (Biochem.  Z.,  1930,  220,  432—444;  cf. 
A.,  1929,  348). — Guinea-pigs  can  be  sensitised  against 
precipitates  obtained  from  extract  of  goose-feathers 
with  ammonium  sulphate  solutions  of  various  con¬ 
centrations.  The  active  principle  of  pollen  from 
Dactylis  glomerata  can  be  precipitated  by  alcohol  and 
by  ammonium  sulphate.  The  precipitates  and  those 
similarly  obtained  from  other  pollens  give  positive 
protein  reactions.  The  filtrates  from  alcohol  pre¬ 
cipitations  are  inactive.  It  is  concluded  that  the 
active  principle  of  allergic  substances  from  pollen  is 
either  a  protein  or  is  combined  with  a  protein. 

W.  McCartney. 

Action  of  iodoacetic  acid  on  metabolic  hydro¬ 
lysis  and  oxidations.  E.  Lundsgaard  (Biochem. 
Z.,  1930,  220,  S — 18). — The  utilisation  of  oxygen, 
the  production  of  carbon  dioxide  aerobically  and  in 
hydrogen,  the  respiratory  quotient,  and  the  aerobic 
utilisation  of  sugar  by  normal  yeast  and  yeast 
poisoned  by  addition  of  varying  amounts  of  iodo¬ 
acetic  acid  and  also  the  oxygen  utilisation  of  frogs 
before  and  after  iodoacetic  acid  poisoning  are  investi¬ 
gated.  In  presence  of  this  acid,  oxidative  processes 
are  able  to  proceed  after  glycolysis  is  completely 
inhibited.  P.  W.  Clutterbuck. 


Correlation  of  constitution  with  sweet  taste  in 
the  furan  series.  H.  Gilman  and  A.  P.  Hewlett 
(Iowa  State  Coll.  J.  Sci.,  1929,  4,  No.  1,  27— 33).-A 
record  of  the  comparative  sweetness  of  a  number  of 
furan  derivatives.  Generalisations  are  not  made. 

Chemical  Abstracts. 

Pharmacology  of  the  acid  oxidation  products 
of  cholesterol  and  ergosterol.  H.  Seel  (Arcli. 
exp.  Path.  Pharm.,  1930,  150,  19S— 220).— The 
toxicity  of  the  following  oxidation  products  of 
cholesterol  is  reported  :  a  ketodicarboxylic  acid 
C27H4205,  an  acid  C27H4405,  a  tetracarboxylic  acid 
C27H4408,  a  ketomonocarboxylic  acid  C20H14O3,  an 
acid  C27H40Os,  a  dicarboxylic  acid  C27H4404,  a 
hydroxydicarboxylic  acid  C27H4G05,  and  a  chloro- 
diearboxylic  acid  C27H4504C1.  The  most  toxic 
derivative  is  the  substance  C27H4504C1,  whilst  the 
substance  C26H4403  is  the  least  toxic.  Total 
haemolysis  of  erythrocytes  is  produced  by  concen¬ 
trations  varying  from  1  :  2000  to  1  :  200,000,  the 
animal  membrane  being  permeable  to  these  acid 
derivatives.  Irradiation  of  cholesterol  or  ergosterol 
in  presence  of  oxygen  gives  rise  to  products  which  are 
in  every  way  similar  (as  regards  lethal  dose  in  mice 
etc.)  to  those  oxidation  products  which  are  produced 
by  chemical  means  and  are  soluble  in  water. 

P.  G.  Marshall. 

Effect  of  administration  of  ergosteryl  acetate 
to  rabbits.  I.  H.  Page  and  W.  Menschick 
(Biochem.  Z.,  1930,  221,  G — 10). — Ergosteryl  acetate 
fed  in  moderately  large  doses  to  rabbits  is  easily 
absorbed,  has  no  toxic  action,  and  the  urine  contains 
no  ergosterol.  The  light-absorption  curves  of  the 
brain-sterols  show  a  greater  storage  of  ergosterol 
than  in  feeding  experiments  with  partly  irradiated 
ergosterol.  P.  W.  Clutterbuck. 

Toxicological  investigation  of  some  barbituric 
acid  derivatives  and  their  post-mortem  trans¬ 
formation  into  thiocyanic  acid.  G.  Vitte  (Bull. 
Soc.  Chim.  biol.,  1930,  12,  524— 531).— Methods  for 
the  detection  of  veronal  and  other  barbituric  acid 
derivatives  in  body-fluids  and  tissues  are  described. 
The  presence  of  Tsothiocyanic  acid  in  the  blood  and 
organs  after  veronal  poisoning  has  been  verified. 

W.  O.  KermacK. 

Pharmacological  action  of  various  aromatic- 
aliphatic  lactones.  II.  Chemical  constitution 
and  pharmacological  action.  W.  F.  von  Oettik* 
gen  (J.  Pharm.  Exp.  Ther.,  1930,  39,  59— G9).-The 
condensation  products  of  A2-angelicalactone 
resorcylaldehyde,  salicylaldehyde,  anisaldehyde, 
vanillin,  and  piperonal  exhibit  a  depressant  action, 
increasing  in  the  order  given,  on  muscular  an 
nervous  tissue  and  are  toxic  to  earth-worms. 

W.  O.  KermacK. 

Pharmacology  of  23  isomeric  octyl  alcoho 
D.  I.  Macht  and  H.  P.  Leach  (J.  Pharm.  yxP- 
Ther.,  1930,  39,  71— 97).— The  pharmacology 

actions  of  23  isomeric  octyl  alcohols  have  if 
studied  on  various  animals  and  on  Lupiws  a  ^ 
No  general  conclusion  can  be  reached  with  regarc  , 
their  relative  toxicity,  as  this  differs  according  to 
object  used,  but  it  appears  that,  subject  to  ®  • 
exceptions,  the  primary  alcohols  are  more  a® 
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pharmacologically  than  the  secondary'  and  the  latter 
more  than  the  tertiary.  When  two  or  more  isomeric 
alcohols  are  applied  simultaneously,  synergistic  effects 
are  often  observed.  W.  0.  Kkrmack. 

Action  of  the  parotid  gland  secretion  of  Bufo 
tegularis.  D.  Epstein  and  J.  W.  G.  Gunn  (J. 
Pharrn.  Exp.  Ther.,  1930,  39,  1 — 11). — In  the  parotid 
secretion  of  the  African  toad  Bufo  regularis,  there 
are  probably  two  active  principles,  one  possessing  a 
(ligitalis-like  action  and  the  other  similar  to  or 
identical  with  adrenaline.  W.  O.  Kermack. 

Heart  tonics.  III.  Relationships  of  calcium 
ions,  hydrogen  ions,  and  digitalis.  W.  Nyiri 
and  L.  Dubois  (J.  Pharrn.  Exp.  Ther.,  1930,  39, 
111 — 128). — The  actions  on  the  frog’s  heart  of 
ouabain  and  digitalis  on  the  one  hand  and  of  calcium 
ions  on  the  other,  although  similar,  are  not  essentially 
related  or  interdependent,  the  action  of  ouabain  or 
digitalis  occurring  in  the  absence  of  calcium  ions. 
The  action  of  digitalis  on  the  heart  is  not  influenced 
by  variation  of  the  pn  from  5-2  to  7-6. 

W.  0.  Rermack. 

Action  of  Japan  camphor  on  the  heart.  III. 
K.  Tamura,  G.  Kihara,  and  M.  Ishidate  (Proc. 
Imp.  Acad.  Tokyo,  1930,  6,  175 — 17.8). — Camphor 
itself  does  not  exert  any  stimulating  action  on  the 
isolated  frog  and  rabbit  heart.  Only  6-ketoeamphor 
amongst  the  common  oxidation  products  of  camphor 
has  such  an  action,  this  being  due  to  the  presence  of 
an  optical  isomeride  (m.  p.  200 — 201°,  [a]?,’  +81*6°)  of 
the  G-ketocamphor  of  Bredt  (A.,  1924,  i,  408),  obtained 
by  mild  oxidation  of  6-hydroxycamphor.  The  iso¬ 
meride  has  a  powerful  cardiotonic  action,  whilst 
Bredt’s  substance  is  inactive.  Camphor  when 
absorbed  in  the  body  is  excreted  through  the  kidneys 
asG-  and  2-hydroxyeainphorglycuronic  acids. 

E.  O.  Howitt. 

Effect  of  surface  tension  on  the  activity  of 
cinchona  alkaloids.  R.  N.  Ciiopra  and  S.  G. 
Chocdhury  (Indian  J.  Med.  Res.,  1929,  17,  3G0 — 
355).-— The  enhanced  activity  of  cinchona  alkaloids 
an  the  alkaline  side  is  correlated  with  the  decrease  in 
surface  tension  of  quinine  solutions  on  the  alkaline 
bde.  Chemical  Abstracts. 

Influence  of  light  rays  on  the  total  cholesterol 
content  of  the  skin.  S.  Kawaouchi  (Biochcm.  Z., 
1930,  221,  232 — 240). — The  total  cholesterol  contents 
of  the  Bkins  of  guinea-pigs  of  the  same  age  and  size 
the  same  within  narrow  limits,  but  the  cholesterol 
?  n°t  evenly  distributed,  the  ventral  surface  contain- 
more  cholesterol  than  the  dorsal.  Intensive 
•rradiation  with  sunlight  increases  considerably', 
with  ultra-violet  rays  not  so  greatly',  the  chole- 
herol  content  of  the  skin,  but  X-rays  have  no  effect, 
‘be  increase  in  cholesterol  takes  place,  not  only'  on 
be  irradiated  (dorsal)  surface,  but  also  on  the  non- 
^adiated  (ventral).  Histamine  also  appears  in 
'“creased  amounts  during  the  irradiation  of  the  skin. 
„  P.  W.  Clutterbuck. 

behaviour  of  the  total  cholesterol  of  the  blood. 
Th  M  AQUCHI  (Biochcm.  %.,  1930,  221,  241— 24G).— 
“  blood-cholesterol  of  normal  rabbits  varies  between 
t),  an<^  mg-/100  c.c.,  the  value  being  increased  by 
ree  times  in  pregnancy'  and  immediately'  after 


parturition.  Ligature  of  the  pancreatic  duct  in  50% 
of  cases  caused  decrease  of  cholesterol  in  the  liver  and 
increase  in  the  blood,  the  increase  being  obtained 
chiefly'  in  the  red  blood-corpuscles.  Acetydeholine 
and  adrenaline  (both  in  small  and  large  doses,  0-2 — 
1-0  mg./kg.)  are  without  action  on  the  cholesterol 
content  of  blood.  P.  W.  Clutterbuck. 

Magnesium  content  of  irradiated  rats.  J.  S. 
McHargue  and  W.  R.  Roy  (Amer.  J.  Physiol.,  1930, 
92,  G51— 655). — Irradiation  with  ultra-violet  light 
caused  a  large  decrease  in  the  total  magnesium  content 
of  rats,  in  addition  to  a  slight  increase  in  the  total 
body-weight.  E.  Boyland. 

Effect  of  radium  rays  on  the  carbohydrate  con¬ 
tent  of  the  tissues.  A.  Krontovski  (Klin.  Wocli., 

1929,  8,  1578;  Chem.  Zentr.,  1929,  ii,  2793).— 
Radium  rays  bring  about  significant  changes  in  the 
carbohydrate  content  of  the  tissues.  Exposure  for 
3 — 6  hrs.  brought  about  a  marked  decrease  in  sugar 
consumption  in  certain  tissues  of  rats  and  mice. 

L.  S.  Theobald. 

Action  of  A-rays  on  tissue  cultures  in  vitro. 
L.  Doljanski,  J.  J.  Trillat,  and  du  Nouy  (Compt. 
rend.,  1930,  190,  1147 — 1150). — The  lethal  dose  for  a 
pure  culture  of  fibroblasts  is  reached  after  5  min. 
exposure  at  4  cm.  from  the  copper  anti-cathode 
(X  1-54  A.)  working  at  28  kilowatts  with  a  current  of 
30  milliamp.  The  destructive  action  of  the  Arrays  is 
chiefly  confined  to  the  tissue  and  not  to  the  medium. 

0.  C.  N.  Vass. 

Recent  advances  in  the  chemistry  of  enzymes. 
R.  H.  Hopkins  (J.  Inst.  Brew.,  1930,  36, 189 — 194). 

Inactivation  of  catalase  by  ultra-violet  irradi¬ 
ation  at  different  pB.  S.  Moroulis  (Biochem.  Z., 

1930,  221,  29 — 32). — The  decrease  of  activity  of 
catalase  during  irradiation  is  directly  proportional  to 
the  time  only  at  pa  6,  7,  and  8.  Erom  pn  5-0  to  3'5 
the  inactivation  is  initially  greater,  but  the  loss  in 
activity  decreases  in  the  later  stages.  This  behaviour 
is  even  more  pronounced  atp,£  9,  10,  and  11  when  the 
curves  fall  steeply'  only  during  the  first  few  minutes  of 
irradiation  and  then  fall  only'  very'  gradually'. 

P.  W.  Clutterbuck. 

The  two  components  of  malt  diastase,  especi¬ 
ally  with  regard  to  the  mutarotation  of  the 
products  formed  in  the  hydrolysis  of  starch. 
E.  Ohlsson  (Z.  physiol.  Chem.,  1930, 189,  17—63).— 
Malt  amy'lase  is  a  mixture  of  two  enzymes  which 
are  named  dextrinogenamylase  and  saccharogen- 
amydase,  according  to  the  nature  of  the  principal 
products.  In  dialysis  of  a  malt  extract  the  dex¬ 
trinogenamylase  is  practically  completely'  destroyed 
at  a  time  when  the  saccharogenamydase  retains  about 
half  of  its  original  activity'.  At  low  temperature  and 
low  pa  saccharogenamydase  is  more  stable  than  the 
dextrinogenamydase,  at  alkaline  reaction  the  reverse 
holds.  Dextrinogenamydase  is  more  stable  at  high 
temperature.  If  a  malt  extract  at  0°  is  acidified 
with  hydrochloric  acid  to  pa  3-3  and  after  15  min. 
restored  to  pa  6,  the  dextrinogenamylase  is  practically' 
destroyed,  whilst  about  75%  of  the  saccharogen- 
amydase  is  unchanged.  By  heating  a  malt  extract 
at  pa  G — 7  for  15  min.  at  70°,  the  saceharogen- 
amylase  is  destroyed  and  about  75%  of  the  other 
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component  remains.  The  optimum  prt  zones  for 
saceharogcnamylase  and  dcxtrinogcnamylase  are  4 — - 
5-75  and  5-5 — G,  respectively. 

Osmotic  pressure  measurements  show  that  dex- 
trin0gcnam3da.se  breaks  down  the  starch  molecule 
into  two  or  more  dextrin  molecules  which  then  give 
smaller  molecules  until  finally  maltose  is  formed. 
Sncoharogenamylase,  on  the  other  hand,  gives  one 
or  more  molecules  of  maltose  and  a  dextrin  residue 
which  then  breaks  down  further,  yielding  maltose 
and  dextrin.  Dextrinogen-  and  saccharogen-amylase 
correspond  closely  with  the  a-  and  p-amylases  of 
Kuhn,  since  the  former  produces  a-maltose  and  the 
latter  (3-maltose.  These  end-products  are  indicated 
byT  the  mutarotation  shown.  J.  H.  Birkinshaav. 

Kinetics  of  ester  hydrolysis  by  enzymes.  II. 
Course  of  the  reaction  in  the  fission  of  mixtures 
of  mandelic  esters  and  ketocarboxylic  esters  by 
liver  esterases.  E.  Bamann  and  M.  Schmeller 
(Z.  physiol.  Chcm.,  1930,  188,  251—260;  cf.  A., 
1929,  1197). — In  the  hydrolysis  of  methyl  (or 
ethyl)  mandclato  by  liver  esterase  of  man  and 
animals  in  presence  of  small  amounts  of  methyl  (or 
ethyl)  benzoylformate  there  is  a  latent  period  of 
extremely  slow  hydrolysis  followed  by  a  normal  rate 
of  hydrolysis  for  mandelic  ester  (cf.  Willstiitter, 
Kuhn,  Lind,  andMemmen,  A.,  1927, 793).  In  presence 
of  benzoylacctic  esters,  hoAvever,  there  is  an  initial 
speedy  reaction  folloivcd  by  a  reversion  to  the  normal 
rate  of  hydrolysis.  The  tivo  portions  of  the  curve  are 
linear  in  the  case  of  both  keto-acid  esters.  In  both 
cases  the  keto-acid  presumably  combines  with  most 
of  the  enzyme,  but  the  intermediate  product 
decomposes  in  the  first  case  sloivly,  in  the  second 
case  rapidly.  J.  H.  Birkinshaav. 

Glycolytic  power  of  cerebral  matter.  G. 
Martino  (Arch.  Farm,  sperim.,  1930,  28,  228 — 238, 
255—267). — Measurements  have  been  made  of  the 
decomposition  of  dextrose  by  minced  rat  and  pig 
brains  and  by  aqueous  extracts.  The  grey  matter  is 
more  active  than  the  Avhite  matter.  Glycolysis  is 
maximal  in  a  solution  containing  dextrose  and  sodium 
hydrogen  carbonate  in  the  proportion  1:10;  the 
rate  increases  with  rise  of  temperature  (17—38°).  In 
contrast  with  the  behaAriour  of  blood,  tumours,  and 
muscle,  addition  of  cyanides  decreases  gtycolysis  by 
brain.  Examination  of  the  action  of  salts  shows  that 
the  folloAving  cations  have  an  accelerating  effect  in 
the  order  given  :  N  H4  >  Ba  >  Na  >  Ca ,  Avhilst  inhibit¬ 
ory  effects  arc  shown  by  potassium  and  less 
markedly  by  magnesium  ions.  Inhibitor  effects  are 
shown  by  anions  in  the  order  given  :  I>F>citrate> 
Cl  >  oxalate  >  Br  >  S04  >  pyrophosphate  >  acetate, 
Avhilst  phosphates  have  a  marked  accelerating  action 
which  may  be  connected  with  the  knoivn  stimulating 
action  of  phosphates  on  the  central  nervous  system. 
The  variation  of  the  rate  of  glycolysis  (j/)  Avith 
pH  is  given  by  y— a.r-j-6.r2-f-ca:3,  Avherc  x=pH— 3,  and 
is  a  maximum  at  pIt  7.  R.  K.  Oalloav. 

Enzymic  experiments  with  mammary  glands. 
0.  Svanberg  (Z.  physiol.  Chem.,  1930,  188,  207— 
21S). — Freshly  extirpated  minced  udder  parenchyma 
from  coavs  in  full  milk  in  contact  Avith  solutions 


containing  sugar  does  not  usually  produce  lactose. 
Various  sugars  (dextrose,  galactose,  and  lactose)  are 
more  or  less  completely  broken  doAvn,  the  chief  but 
not  the  sole  product  being  lactic  acid.  This  degrad¬ 
ation  is  usually  accompanied  by  gas  evolution.  In 
one  case  where  no  gas  Avas  produced  a  synthesis  of 
lactose  from  dextrose  Avas  observed.  A  test  on  milk 
showed  it  to  be  free  from  monoses. 

J.  H.  BlRKINSnAAV. 

Intracellular  synthesis  of  protein.  A.  Timo¬ 
feeva  and  0.  Steppuhn  (Biochcm.  Z.,  1930,  220, 
133 — 137). — The  intensity  of  autolysis  of  muscle  pulp 
of  mouse  and  rat  Avas  measured  at  pa  3-8  and  7d  in 
terms  of  the  disappearance  of  protein.  Since  the 
tissue  has  considerable  poiver  in  vivo  to  synthesise 
protein  and  an  intense  autolytic  poAver  in  vitro  and 
since  the  synthetic  and  autolytic  poivers  are  much 
greater  in  growing  than  in  adult  animals,  it  is  con¬ 
cluded  that  the  tAvo  processes  arc  related. 

P.  W.  Clutte rbit ck . 

Manometric  determination  of  enzymic  de¬ 
composition  of  proteins.  H. A. Krebs  (Biochem.Z., 
1930, 220, 283 — 288). — Directions  are  given  for  measur¬ 
ing  the  extent  of  enzymic  hydrolysis  of  proteins, 
using  the  apparatus  of  Warburg  (“  Stoffwechsel  der 
Tumoren,”  Berlin,  1926)  forexamining  coll  metabolism. 

W.  McCartney. 

Inactivation  of  trypsin  by  heat.  J.  Pace 
(Biochcm.  J.,  1930,  24,  606 — 614). — The  inactivation 
of  trypsin  free  from  entcrokinase  and  its  pre-stage 
folloAvs  the  unimolccular  equation.  The  optimum 
stability  is  at  about  pn  6-5  and  the  rate  of  destruction 
increases  markedly  on  cither  side  of  this  point.  The 
Pi  ^stability  curve  is  similar  in  shape  to  that  obtained 
for  the  effect  of  pu  on  the  rate  of  heat-denaturation 
of  proteins.  The  critical  increment  is  sensibly  the 
same  in  the  alkaline  region,  in  the  acid  region,  and 
in  the  region  of  optimum  stability,  and  is  of  the  order 
of  40,000  g.-cal.  per  molar  unit  of  enzyme. 

S.  S.  Zilva. 

Sistoproteolytic  action  of  serum-albumin. 
L.  Utkin-Ljuboa'zov  (Biochem.  Z.,  1930,  220,  138—- 
153). — The  sistoproteolytic  (antitrjrptic)  action  of 
serum-albumin  Avas  examined  both  with  trypsin  and 
yeast  protease  at  varying  pa.  Although  it  avbs  not 
possible  to  reach  definite  conclusions  from  the 
experiments  Avith  trypsin,  Avith  yeast  protease  it  was 
shoAvn  that  as  the  reaction  of  the  medium  approached 
the  isoelectric  point  of  the  albumin,  the  sistoproteolytic 
action  of  the  latter  gradually  decreased  to  null  values. 
The  direct  decharging  of  albumin  by  the  action  of 
oppositely  charged  colloids  decreases  and  treatment 
Avith  acetone  destroys  the  sistoproteolytic  properties 
of  serum  AA'ith  both  trypsin  and  yeast  protease  (ct 
A.,  192S,  83,  662).  P.  W.  Clutterhuck. 

Nature  of  proteases.  I.  A.  Smorodinckv  and 
A.  N.  Adova  (Bull.  Soc.  Ghim.  biol.,  1930, 12,  44.1— 
456). — Various  preparations  of  pepsin  have 
analysed  in  respect  of  their  content  of  total  nitrog 
and  of  amino-  and  carboxyl  groups,  and  .the  sur  a 
tension,  refractive  index,  and  conductivity  of  t  >e 
solutions  have  also  been  determined.  The  P  ' 
tcolytic  activity  appears  to  be  correlated  with 
content  of  amino-  and  carboxyl  groups  and  AVit  1 
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ratio  of  these  groups  and  also  with  the  surface  tension 
of  the  aqueous  solution.  W.  0.  Kermack. 

Specificity  of  animal  proteases.  XIX.  Amino- 
polypeptidases  from  intestinal  mucous  mem¬ 
brane.  E.  Walbschmidt-Leitz  and  A.  K.  Balls 
(Ber.,  1930,  63,  [B\,  1203— 1211).— The  fall  in 
activity  of  aininopolypcptidasc  towards  leucyldi- 
glycine  between  pu  7-2  and  pa  8-0  is  not  attributable 
to  the  presence  of  dipeptidase;  it  depends  on  the 
concentration  of  the  substrate.  Among  oxides  and 
oxide  hydrates  the  greatest  general  adsorptive  power 
is  found  in  colloidal  materials  with  large  surface  and 
non-oriented  structure,  but  most  marked  specific 
action  is  observed  with  crystalline  materials ;  haematite 
and  yellow  ferric  oxide,  Fe203,H20,  appear  to  have 
specific  adsorptive  power  for  dipeptidase.  Examin¬ 
ation  of  the  behaviour  of  homogeneous  aminopoly- 
peptidase  towards  peptides  and  peptide  derivatives 
shows  that  hydrolysis  occurs  only  vdien  a  free  amino- 
group  is  present  in  the  substrate,  whereas  a  carboxylic 
group  is  unnecessary  ;  polypeptide  esters  but  not 
acylated  peptides  are  hydrolysed.  Hydrolysis  of 
polypeptides  by  animal  aminopolypeptidasc  effects 
the  removal  of  the  amino-acid  residue  carrying  the 
free  amino-group  and  leads  to  the  production  of 
dipeptides.  H.  Wren. 

Identity  of  cell-proteases  of  different  sources. 
X.  Utkena-Ljubovzova  and  0.  Steppuhn  (Biochem. 
Z,  1930,  220,  41 — 52). — All  the  investigated  animal, 
plant,  bacterial,  and  yeast  cells  contain  the  same 
proteolytic  enzymic  system  which  against  caseinogen 
shows  the  same  three  digestion  optima  at  pu  3—4, 
5—6,  7-7-5  (cf.  A.,  1929,  1338). 

P.  W.  Clutterbuck. 

Proteolytic  enzymes'  of  the  spleen.  S.  G. 
Hedis  (Z.  physiol.  Chem.,  1930,  188,  261—273).— 
The  existence  in  the  spleen  of  two  proteases  (a  and  |3), 
having  pir  optima  at  8-9  and  5-5,  respectively^,  is 
demonstrated  by  a  new  method  which  excludes 
peptidase.  The  minced  spleen  is  treated  with  very 
dilute  acetic  acid,  the  liquid  is  filtered  and  dialysed. 
The  dialysatc  contains  [3-  but  very  little  a-proteasc. 
The  residue  from  the  acetic  acid  extraction  yields  a 
mixture  which  normally-  contains  the  a-protease  in 
excess.  Both  enzymes  arc  adsorbed  by-  kaolin,  the 
’•protease  more  strongly.  The  (3-enzyme  is  removed 
hom  the  kaolin  by  caseinogen  at  weakly  alkaline 
faction  at  37°.  In  presence  of  sodium  chloride  more 
’-protease  is  adsorbed  and  when  the  kaolin  is  washed 
from  sodium  chloride  a  little  a-protcase  is 
Stained  by-  elution  with  water  at  37°. 

J.  H.  Berkinshaxv. 

Proteolytic  action  of  papain.  H.  A.  Krebs 
(Biochem.  Z.,  1930,  220,  2S9— 303).— The  proteolytic 
£otion  of  papain  is  reversibly  inhibited  by-  small 
founts  of  the  heavy  metals  of  the  first  and  second 
^oups  of  the  periodic  system,  and  proteins  such  as 
faseinogen  and  gelatin  usually  contain  sufficient  of 
,°T  these  metals  (generally  copper  or  zinc)  to 
^tnct  or  prevent  proteolysis.  Substances  such  as 
jdrocyanie  acid,  hydrogen  sulphide,  cy-steine,  pyro- 
P'osphoric  and  citric  acids,  S-hy-droxyquinoline,  and 
proteins  themselves  which  form  complexes  with 
e  metals,  remove  these  from  solution,  and  greatly 
3r 


increase  the  proteoly-tic  action.  Citric  and  py-ro- 
phosphoric  acids,  however,  form  complexes  with  zinc 
and  cadmium  or.ly-  and  hence  do  not  increase  the 
action  if  one  of  the  other  metals  is  the  inhibiting 
agent.  The  inhibitory  action  of  the  metals  increases 
with  increasing  at.  wt.  and  metals  of  the  first  group 
are  more  powerful  than  those  of  the  second.  Proteins 
of  high  mol.  wt.  form  complexes  with  the  metals 
more  readily  than  do  those  of  low  mol.  wt.  and  hence 
the  action  of  papain  on  gelatin,  for  example,  ceases 
as  soon  as  the  protein  ’is  broken  down  sufficiently-. 
Bromelin  (from  pineapple)  and  cathcpsin  (from  animal 
tissues)  behave  in  the  same  way  as  does  papain. 

W.  McCartney. 

Decomposition  of  purines  under  various  con¬ 
ditions  of  autolysis.  J.  M.  Zdunkiewicz  (Acta 
Biol.  Exp.,  Warsaw,  1930,  4,  241 — 260).- — The  oxid¬ 
ation  of  ox-liver  purines  takes  place  more  rapidly- 
when  oxy-gen  is  passed  through  the  tissue  suspension 
than  when  hydrogen  is  passed.  The  end-product  is 
allantoin,  showing  that  the  processes  of  anaerobic 
and  aerobic  purinolysis  are  essentially  the  same. 

R.  Truszkowski. 

Action  of  pectase.  I.  Optimal  conditions  for 
pectase  coagulation.  A.  Mehlitz  (Biochem.  Z., 
1930,  221,  217 — 231). — A  method  is  described  for 
obtaining  from  lucerne  a  dry-  preparation  of  pectase 
which  retains  its  activity  for  4  months.  A  10% 
aqueous  solution  loses  its  activity  in  3  days.  For 
optimal  activity-,  0-15%  of  calcium  chloride,  1%  of 
calcium  pectatc,  and  a  pa  of  4-8 — 5  are  used. 

P.  W.  Clutterbuck. 

Diffusion  of  yeast  invertase  through  collodion 
membranes.  J.  M.  Nelson  and  A.  H.  Palmer 
(J.  Biol.  Chem.,  1930,  87,  1 — 6). — At  p«  6-7  about 
13%  of  the  enzyme  contained  in  a  solution  of  yeast 
invertase  passes  through  a  collodion  membrane 
during  86  hrs.’  dialysis  against  distilled  water.  At 
pa  4-6  the  diffusion  of  enzy-me  is  negligible  although 
the  loss  of  enzy-me  from,  the  solution  inside  the 
collodion  bag  is  greater  than  in  the  first  instance. 
The  pH  of  minimal  diffusion  corresponds  with  that 
of  minimal  ionisation  of  the  invertase  (cf.  Michaelis 
and  Davidsohn,  A.,  1911,  i,  1052). 

C.  R.  Harinc-ton. 

Enzyme  actions  in  filtered  and  dialysed 
maceration  juice.  S.  Kostytschey  and  S.  Klupt 
(Z.  physiol.  Chem.,  1930,  189,  11 — 16). — Maceration 
juice  after  filtration  through  a  Chamberland  filter 
shows  a  large  decrease  in  fermenting  power.  The 
action  of  carboxylase,  mutase,  invertase,  and  maltase 
of  y-east  is  not  affected  by  filtration.  Zymase, 
carboxy-lase,  and  mutase  do  not  diffuse  through  a 
collodion  membrane,  but  yeast  invertase  and  maltase 
are  dialysable ;  malt  amylase  shows  this  power  to  a 
small  extent.  The  pores  of  the  Chamberland  filter 
are  too  wide  .to  hold  back  enzy-mes  by-  adsorption. 
Only  bacteria  and  zy-mase  are  retained. 

J.  H.  Bikkenshaw. 

Action  of  yeast  enzyme  on  glyoxylic  acid. 
A.  Stepanov  and  A.  Kusin  (Ber.,  1930,  63,  [B\, 
1147 — 1153). — The  action  of  a  maceration  extract  of 
beer  bottom  yeast  prepared  by  Lebedev’s  method 
towards  glyoxy-lic  acid  has  been  examined.  The 
presence  of  a  synthesising  agent  in  the  yeast  is 
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established  by  the  production  of  acetoin  from  pyruvic 
acid.  The  glyoxylie  acid  disappears  with  production 
of  carbon  dioxide,  acetaldehyde,  glycollaldehyde, 
glycollic,  oxalic,  hydroxyketosuccinic,  and  malic 
acids.  The  glycollaldehyde  is  identified  as  the 
p-nitrophenylhydrazone  and  osazone  after  distillation 
of  the  product  with  steam.  Glycollic  and  oxalic 
acids  are  formed  in  equimolecular  amount  (15 — 21% 
of  the  glyoxylie  acid  used) .  The  presence  of  formalde¬ 
hyde,  methyl  alcohol,  or  pyruvic  acid  could  not  be 
detected.  H.  Wren. 

Formation  of  methylglyoxal  during  the  de¬ 
composition  of  sugar  by  maceration  juice. 
C.  Pi  Suner  (Anal.  Fis.  Quim.,  1930, 28,  270—280).— 
Methylglyoxal  is  formed  during  the  decomposition 
of  sugar  by  sterile  dilute  aqueous  solutions  of  yeast- 
juice,  even  after  removal  of  the  -co-enzyme.  By 
allowing  the  decomposition  to  proceed  at  37°  for 
24  hrs.,  the  theoretical  yield  of  methylglyoxal, 
isolated  as  2 : 4-dinitrophenylhydrazone,  may  be 
obtained.  H.  F.  Gillbe. 

Methylglyoxal  as  an  intermediary  in  ferment¬ 
ation.  J.  O.  Girsayictus  (Nature,  1930,  125, 
817 — 818). — The  non-fermentation  of  methylglyoxal 
by  yeast  preparations  is  discussed. 

L.  S.  Theobald. 

Phosphoric  esters  in  alcoholic  fermentation. 
III.  Lag  between  phosphate  esterification  and 
carbon  dioxide  evolution.  IV.  Oxidation-re¬ 
duction  potentials  of  yeast  preparations.  E. 
Boyland  (Biochem.  J.,  1930,  24,  703 — 710). — The 
lag  between  phosphate  esterification  and  carbon 
dioxide  evolution  in  fermentation  by  yeast  prepar¬ 
ations  is  not  removed  by  the  addition  of  those 
hydrogen  acceptors  which  reduce  the  time  necessary 
for  the  attainment  of  the  maximum  phosphate  rate 
of  carbon  dioxide  production.  The  lag  is  accom¬ 
panied  by  an  increase  in  the  amount  of  triose  present. 
During  the  reaction  of  phosphate  in  fermentation  the 
pn  of  the  solution  saturated  with  carbon  dioxide 
remains  constant  between  6-2  and  6-3.  Those  dyes 
which  accelerate  fermentation  by  acting  as  hydrogen 
acceptors  or  carriers  have  E0'  between  0  and  0-10  volt 
at  pn  (5-0.  They  are  probably  reduced  by  methyl¬ 
glyoxal  and  oxidised  again  by  acetaldehyde. 

S.  S.  Zilva. 

Special  behaviour  of  d-mannose  in  biochemical 
phosphorylation.  I.  S.  Neuberg  and  C.  Osten- 
dorf  (Biochem.  Z.,  1930,  221,  154 — 165). — On 
phosphorylation  by  means  of  fresh  yeast  in  presence 
of  toluene,  mannose  gave  less  hexosc-di-  and  more 
-mono-phosphate  than  did  dextrose. 

P.  W.  C'lutterbuck. 

Alcoholic  fermentation.  XX.  Action  of 
poisons  on  living  yeast,  dried  yeast,  and  macer¬ 
ation  juice.  S.  Kostytschev  and  V.  Berg  (Z. 
physiol.  Chem.,  1930,  188,  133—159;  cf.  A.,  1929, 
724). — The  action  of  the  inhibitors  toluene,  ether, 
chloroform,  thymol,  strychnine,  cocaine,  quinine, 
sodium  fluoride,  and  mercuric  chloride  on  ferment¬ 
ations  by  living  yeast  and  by  “  cell-free  ”  preparations 
was  compared.  It  is  not  possible  to  inhibit  com¬ 
pletely  fermentation  by  living  yeast  by  means  of 
toluene  even  when  an  excess  is  present.  The  sensitive¬ 


ness  of  dried  yeast  and  particularly  of  maceration 
juice  to  the  inhibitors  examined  is  as  great  as  or  greater 
than  that  of  living  yeast.  In  many  cases  the  same 
stimulation  is  shown  by  minute  amounts  of  these 
substances  in  supposed  enzymic  fermentation  as  with 
the  living  yeast.  This  is  especially  noticeable  with 
ether,  chloroform,  and  strychnine.  So-called  cell- 
free  fermentation  is  inherently  similar  to  that  pro¬ 
duced  by  living  yeast.  Thus  the  chief  argument  for 
the  enzymic  nature  of  zymase  fails. 

J.  H.  Birkinshaw. 

Action  of  iodoacetic  acid  on  enzymic  degrad¬ 
ation  of  carbohydrates.  E.  Lundsgaard  (Bio¬ 
chem.  Z.,  1930,  220,  1 — 7). — Iodoacetic  acid  (1/5000) 
completely  inhibited  alcoholic  fermentation  by  living 
yeast  (5 — 10%)  and  by  zymase  preparations,  smaller 
concentrations  also  inhibiting  completely  when  acting 
for  longer  times.  When  the  fermentation  was  so 
inhibited  hexosephosphate  formation  was  not  detected. 
Invertase,  ptyalin,  and  catalase  were  not  affected 
by  considerably  greater  concentrations  (1/300)  of  the 
acid.  P.  W.  Clutterbuck. 

Specific  effects  of  monochromatic  light  on 
the  growth  of  yeast.  A.  H.  Hutchinson  and 
D.  Newton  (Canad.  J.  Res.,  1930,  2,  249 — 263).— 
Exposure  of  a  strain  of  yeast  to  monochromatic  light 
of  varying  wave-length  causes  a  retardation  in  growth 
with  blue  and  violet,  and  a  stimulation  with  orange, 
yellow,  and  green.  The  near  ultra-violet  generally 
stimulates  growth,  whilst  the  far  ultra-violet  inhibits. 
It  is  suggested  that  the  phenomena  may  be  associated 
with  resonance.  H.  Burton. 

Yeast-nucleic  acid.  VI.  H.  Steudel  (Z. 
physiol.  Chem.,  1930,  188,  203—206;  cf.  A.,  1924, 
i,  104). — An  old  preparation  of  yeast-nucleic  acid 
when  exposed  to  3-3%  sodium  hydroxide  solution  at 
18°  or  37°  for  24  hrs.  gave  no  sodium  guanylate  on 
addition  of  acetic  acid ;  2  hrs.  at  100°  was  sufficient 
to  produce  the  maximum  yield.  Of  samples  of  yeast- 
nucleic  acid  obtained  from  two  firms,  one  behaved 
similarly  to  the  old  sample  and  the  other  was  com¬ 
pletely  hydrolysed  in  18  hrs.  at  19°. 

J.  H.  Birkinshaw. 

Metabolism  of  Netnatospora  gossypii  and 
related  fungi  with  special  reference  to  the  source 
of  nitrogen.  E.  H.  M.  Parries  and  A.  F.  Bell 
(Ann.  Bot.,  1930,  44,  423—455).— The  ability  of 
various  media  to  support  Spermophthora  gossypu* 
N.  coryli,  and  N.  gossypii  (two  strains)  has  been 
measured  by  the  dry  weights  of  the  fungi  obtained 
after  30  days  growth  on  solid  media.  Optimum 
growth  was  obtained  at  pa  7.  Dextrose,  kevulose, 
and  mannose  were  favourable  sources  of  carbon  m  a 
peptone  medium,  whilst  rhamnose  supported  a  shguj' 
growth  of  S.  gossypii  and  N.  coryli.  Galactose  an 
mannitol  were  valueless  alone,  but  increased/, 
growth  when  added  to  a  dextrose  medium.  G°ou 
growth  was  obtained  on  sucrose  or  maltose,  n0I!e/’, 
lactose,  whilst  iV.  coryli  grew  as  well  on  a  2%  sc"“  e 
starch  medium  as  on  a  2%  dextrose  medium.  " 
of  the  four  fungi  fermented  sugary  liquids.  , 

All  four  fungi  grew  equally  well  on  hydrolyat  , 
unhydrolysed  peptone  media  (N=0-3%)  or  ‘  !e'1’(y^ 
N.  gossypii  grew  on  hydrolysed  egg-white,  g 1 
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caseinogen,  and  muscle-protein  media  but  not  at  all 
on  gelatin,  hydrolysed  or  unhydrolysed,  alone,  or  to 
which  tyrosine,  tryptophan,  and  cystine  seriatim  or 
together  were  added.  No  growth  was  obtained  on 
a  mixture  of  amino-acids  designed  to  represent  the 
hydrolytic  products  of  a  complete  protein.  Although 
asparagine  and  hydrolysed  gelatin  are  unavailable 
by  themselves  as  a  source  of  nitrogen  they  are  assimi¬ 
lated  in  the  presence  of  peptone.  The  utilisation  of 
egg-white  by  N.  gossijpii  is  conditional  on  a  growth- 
promoting  substance  which  can  be  removed  by 
alcoholic  precipitation.  The  growth -promoting  sub¬ 
stance  appears  to  be  a  complex  organic  acid.  Similar 
results  were  obtained  with  caseinogen.  The  active 
extracts  prepared  from  egg-white  and  caseinogen 
induce  the  assimilation  to  some  extent  of  such 
unavailable  sources  of  nitrogen  as  asparagine, 
hydrolysed  gelatin,  and  fibrin.  C.  C.  N.  Vass. 

Formation  of  kojic  acid  from  carbohydrates 
by  the  action  of  Aspergillus  flavus.  A.  Corbel- 
U>'i  and  B.  Gregorini  (Gazzetta,  1930,  60,  244 — 
256). — The  fermentation  of  starch,  inulin,  sucrose, 
dextrose,  fevulose,  arabinose,  xylose,  or  glycerol  by 
A.  flavus  forms  3-hydroxy-6-hydroxymethyl-y-pyrone, 
which  is  identical  with  Yabuta’s  kojic  acid  (A.,  1922, 
i,  939).  The  fact  that  this  substance  is  formed  from 
other  compounds  than  dextrose  renders  improbable 
the  suggestion  of  Haworth  (“  Constitution  of  Sugars,” 
1929)  that  the  action  of  the  enzymes  of  the  mould 
consists  of  a  simple  oxidation  and  dehydration  of  the 
dextrose  molecule.  More  probably  the  pyrone  nucleus 
is  formed  by  synthesis  from  three-carbon  oxidation 
products  of  glycerol  by  a  reaction  analogous  to  that 
occurring  with  aldehydes  under  the  action  of 
carboligase.  T.  H.  Pope. 

Enzymic  deamination  by  Aspergillus  niger. 
K.  Schmalfuss  and  K.  Mothes  (Biochem.  Z.,  1930, 
221,  134 — 153). — The  decomposition  of  asparagine 
hv  A.  niger  is  brought  about  by  an  enzyme  which  can 
be  extracted  from  the  mycelium  by  means  of  water 
or  glycerol  but  is  very  sensitive  to  drying  in  a  vacuum 
at  the  ordinary  temperature  and  to  treatment  with 
alcohol,  ether,  and  acetone.  The  enzyme  is  active 
between  0°  and  G0°  (optimum,  33°)  and  over  a  pn 
range  0 — 10  (optimum,  7-7 — 7-8).  The  enzyme  does 
cot  attack  acetamide  and  oxamide. 

P.  W.  Cluttep.buck. 

Two  new  species  of  bacteria  belonging  to 
Ihe  genus  Chrornobacferitnn.  M.  Grimes  (Sci. 
Proc.  Roy.  Dublin  Soc.,  1930,  19,  381— 384).— 
from  several  surface  waters  C.  hibernicum,  and  from 
an  artesian  well  C.  cohcerens  have  been  isolated, 
fne  latter  alone  has  diastatic  action.  Both  are 
1  p°let  in  habit,  rodlike,  aerobic,  non-sporing,  usually 
tram-negative,  and,  unlike  the  usual  chromobacter, 
:  reduce  nitrates.  They  may  be  propagated  at  21°, 
:  but  show  little  growth  at  35°.  T.  H.  Morton. 

Nitrogen  metabolism  of  B.  mycoides.  III. 
Perfect  of  dextrose  in  varying  concentrations. 
lv-  ESectof  carbohydrates,  polyhydric  alcohols, 
^dglucosides.  H.  Glinka-Tscherxorutzki  (Bio- 
ct'e®-  Z.,  1930,  221,  113—124,  125— 133).— Addition 
0  dextrose  in  quantities  greater  than  0-1  %  or  of 


other  available  carbohydrates  to  cultures  inhibits 
ammonia  formation  owing  to  its  protein-sparing 
action.  P.  W.  Clutterbuck, 

Fermentation  of  gelatin.  J.  A.  Le  Bel  (Bull. 
Soc.  chim.,  1930,  fiv],  47,  3S0 — 382). — A  2%  gelatin 
solution  seeded  at  38—40°  with  frecal  matter  becomes 
strongly  alkaline  and  the  culture  can  be  used  to 
ferment  50  times  its  volume  of  2%  gelatin  solution. 
Fermentation  proceeds  rapidly  if  the  ammonia 
produced  is  neutralised  with  sulphuric  acid,  and  the 
fermentation  is  complete  when  the  production  of 
ammonia  ceases.  The  fermenting  liquid  readily 
dissolves  a  piece  of  gut,  hemp  being  unattacked,  an 
observation  which  indicates  that  the  bacillus  can 
attack  the  intestinal  wall.  The  ferment  need  not  be 
pure  and  a  solid  product  which  is  rich  in  lactic  ferment 
and  is  stable  when  dry  can  be  obtained  by  fermenting 
a  solution  of  lactose  containing  a  little  milk.  The 
fermentation  of  gelatin  affords  ammonium  carbonate, 
propionic  and  higher  fatty  acids,  up  to  hexoic,  the 
maximum  amount  of  C6  acids  being  2%,  and  higher 
alcohols  up  to  active  and  inactive  amyl  alcohol. 
Hexyl  alcohols  were  not  formed.  A  small  amount  of 
the  nitrogen  is  left  in  the  form  of  base. 

R.  Brightmax. 

Fermentative  decomposition  of  creatinine. 

F.  Linneweh  (Z.  Biol.,  1930,  90,  109 — 112). — 

Creatinine  is  converted  into  methylhydantoin  by 
putrefactive  bacteria  (cf.  Ellinger  and  Matsuoka, 
A.,  1914,  i,  881).  C.  C.  N.  Vass. 

Formation  of  coprosterol.  H.  Beujier  and 

G.  Bischoff  (Biochem.  Z.,  1930,  220,  154 — 157). — 

Neither  aWocholesterol  nor  egg-yolk  is  reduced 
during  putrefaction  in  vitro.  Dihydrocholesterol  fed 
to  mice  is  not  stored.  P.  W.  Clutterbuck. 

Bacillus  beriberi.  S.  Matsumura,  G.  Kaki- 
xuma,  K.  Kawashxma,  K.  Ianikawa,  S.  Ochiai, 
R.  Miyata,  K.  Fujisaki,  R.  Kanao,  K.  Noguchi, 
K.  Aoki,  T.  Sato,  K.  Ito,  and  M.  Suzuki  (Proc.  Imp. 
Acad.  Tokyo,  1930,  6,  120 — 129). — A  Gram-negative 
bacillus,  closely  allied  to  the  tt/phus-coli  group,  has 
been  isolated  from  the  stools  of  74%  of  the  cases  of 
beriberi  examined.  Agglutinations  with  beriberi  hen 
or  human  scrums  were  observed.  The  B.  beriberi  has 
been  further  differentiated  into  Type  A  and  Type  B. 

C.  C.  N.  Vass. 

Butyric  acid  fermentation.  P.  Eliasberg  (Bio¬ 
chem.  Z.,  1930,  220,  259 — 277). — The  “  butyric  acid  ” 
type  of  fermentation  of  dextrose  in  neutral  solution 
by  Clostridium  Pasteurianum  and  by  related  organ¬ 
isms  is  changed  to  the  “  but}rl  alcohol  ”  type  if  the 
fermentation  proceeds  in  hydrogen  at  65 — 120  atm. 
pressure  with  or  without  the  addition  of  colloidal 
platinum  or  palladium.  There  is  no  proof  that  the 
hutyl  alcohol  is  formed  by  reduction  of  butyric  acid 
or  of  intermediate  products  of  fermentation,  and  the 
change  in  the  type  of  this  is  not  to  the  “  acetone- 
butyl  alcohol  ”  type.  Gaseous  pressure,  and  especially 
pressure  of  hydrogen,  although  it  reduces  the  yield 
of  fermentation  products,  favours  the  change  in  the 
type  of  fermentation  at  least  in  the  case  of  the 
bacteria  used.  W.  McCartney. 
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Reduction  phenomena  in  lactic  acid  ferment¬ 
ation.  I.  P.  Zachakov  (J.  Russ.  Phys.  Chem.  Soc., 
1930,  62,  399 — 408). — -Methylene-blue,  sulphates,  and 
nitrates  added  to  cultures  of  B.  Delbriicki  in  media 
containing  dextrose  undergo  reduction,  indicating 
the  production  of  active  hydrogen  during  the  process 
of  lactic  acid  fermentation.  R.  Truszkowski. 

Formation  of  pyruvic  acid  in  lactic  acid  fer¬ 
mentation.  S.  Kostytschev,  W.  Gnvaladse,  and 
P.  Elia.sbero  (Z.  physiol.  Chem.,  1930, 188, 127 — 132). 
— A  method  for  isolating  pyruvic  acid  in  presence 
of  sugar  consists  in  treatment  of  the  evaporated 
liquor,  after  removal  of  calcium  carbonate,  bacteria, 
and  lactic  acid,  with  phenyl  hydrazine  and  excess  of 
hydrochloric  acid.  After  4  hrs.  the  phenyl  hydra  zone 
is  shaken  out  with  ether,  most  of  the  latter  is  removed 
by  distillation,  and  the  remainder  poured  into  benzine. 
The  pyruvic  acid  phcnylhydrazone  which  crystallises 
out  is  collected,  washed,  dissolved  in  a  small  excess 
of  alkali  hydroxide,  and  reprecipitated  with  mineral 
acid.  By  this  means  pyruvic  acid  was  isolated  in 
lactic  acid  fermentations  by  B.  Delbriicki,  Strepto¬ 
coccus  lacticus,  Kruse,  and  B.  caucasicum. 

J.  H.  Birketshaw. 

Determination  of  sugar  by  means  of  B.  coli. 
K.  P.  Jacobsohn  (Biochem.  Z.,  1930,  220,  4G1 — 
472). — The  method  of  Rona  and  co-workers  (A., 
1927,  994)  gives  results  which  can  only  occasionally 
and  by  accident  be  correct,  since  during  the  ferment¬ 
ation  various  acids  in  addition  to  lactic  acid  arc 
formed,  carbon  dioxide  other  than  that  formed  by 
their  action  on  the  hydrogen  carbonate  is  produced, 
hydrogen  is  liberated,  and  variations  occur  in  the 
mechanism  of  the  reaction  as  it  is  induced  by  various 
strains  of  the  organism.  W.  McCartney. 

Metabolism  of  spiroebsetes  and  trypanosomes. 

B.  von  Fenyvessy  and  G.  Sciieff  (Biochem.  Z.,  1930, 

221,  206 — 216). — During  the  metabolism  of  spiro- 
cluetes,  oxygen  utilisation  could  not  be  detected  by 
Warburg’s  method,  carbohydrate  forming  the  sole 
source  of  energy.  P.  W.  Clctterbuck. 

Oxidation-reduction  potentials  of  cultures  of 

C.  diphtheria'.  I.  L.  F.  Hewitt  (Biochem.  J., 
1930, 24,  669 — 676). — More  highly-reducing  conditions 
are  developed  in  cultures  of  C.  diphtheria}  than  with 
haemolytic  streptococci,  especially  when  the  oxygen 
supply  is  most  abundant.  After  the  logarithmic 
phase  of  growth  the  electrode  potentials  do  not  rise. 
The  potential-time  curves  of  C.  diphtherial  cultures 
are  less  susceptible  to  variation  with  cultural  conditions 
than  those  of  haemolytic  streptococci.  Serum  possess 
an  oxygen-carrying  effect  in  C.  diphtheria,  cultures. 

S.  S.  Zilva. 

Oxidation-reduction  potentials  of  staphylo¬ 
coccal  cultures.  I.  L.  F.  Hewitt  (Bioehem.  J., 
1930,  24,  676— 6S1). — These  cultures,  like  those  of 
C.  diphtherial  (see  preceding  abstract),  maintain  more 
intense  reducing  conditions  when  the  oxygen  supply 
is  abundant  than  haemolytic  streptococci.  Their 
potential  remains  at  a  low  level  for  a  long  period.  In 
freshly-heated  broth  the  potential  falls  more  rapidly, 
as  with  streptococci.  Serum  has  an  oxygen-earning 
effect  in  these  cultures.  The  potential  does  not  fall 
to  as  low  a  level  in  dextrose  broth  as  in  plain  broth. 


An  abundant  oxygen  supply  facilitates  the  utilisation 
of  the  acids  liberated  during  the  fermentation  of  the 
dextrose.  Glycerol  has  little  effect  on  the  potential¬ 
time  curve.  S.  S.  Zilva. 

Production  of  staphylococcal  toxin.  F.  M. 
Burnet  (J.  Path.  Bact.,  1930,  33,  1 — 16). — S.  aureus 
in  broth  requires  an  atmosphere  of  carbon  dioxide  or 
the  presence  of  a  considerable  number  of  albas 
variants  for  the  production  of  appreciable  quantities  of 
luemolysin.  '  Chemical  Abstracts. 

Purification  of  anticarbuncle  serum.  II.  F. 
Modern  and  R.  Wernicke  (Anal.  Asoc.  Quim. 
Argentina,  1929,  17,  329—339 ;  cf.  A.,  1929,  1493). — 
Felton's  method  of  purification  of  antipneumococcus 
'serum  (J.  Infect.  Dis.,  1928,  42,  259)  is  not  applicable 
to  anticarbuncle  serum.  The  precipitate  obtained  by 
dilution  of  anticarbuncle  scrum  with  four  volumes  of 
distilled  water  ( loc .  cit.)  contains  all  the  precipitins, 
but  only  a  small  part  of  the  substances  which  protect 
against  infection.  When  the  serum  is  diluted  with 
distilled  water  successively  to  one  third  and  one  tenth 
of  the  initial  concentration,  the  second  precipitate 
is  soluble  in  2%  sodium  chloride  solution  and  possesses 
all  the  protective  power  of  the  original  serum  with 
only  5%  of  the  protein.  R.  K.  Callow. 

Determination  of  bacteria  in  suspensions. 

A.  P.  Krueger  (J.  Gen.  Physiol.,  1930,  13,  553— 

556). — A  method  is  described  for  determining  the  cell 
concentration  of  bacterial  suspensions  by  measure¬ 
ment  of  sediment  columns  after  centrifuging  in 
capillary  tubes  calibrated  by  suspensions  standardised 
by  direct  count.  F.  O.  Howitt. 

Determination  of  bacteriophage.  A.  P- 
Krueger  (J.  Gen.  Physiol.,  1930,  13,  557 — 564).— 
A  definite  relationship  between  concentration  of 
antistaphylococcus  phage  and  the  time  required  to 
reduce  a  particular  concentration  of  growing  staphylo¬ 
cocci  (S.  aureus)  to  an  arbitrary  turbidity  end-point 
is  given  and  its  application  to  the  determination  of  a 
bacteriophage  described.  F.  0.  Howitt. 

Germicidal  power  of  colloidal  metallic  silver 
and  of  ionic  silver  on  B.  typhosus.  K.  Samaan 
(Quart.  J.  Pharm.,  1930,  3,  21— 24).— In  0-02%  and 
0-05%  solutions,  colloidal  silver,  prepared  in  pure 
water  by  Bredig’s  method,  is  slightly  less  toxic  to 

B.  typhosus  than  is  an  equal  weight  of:  silver  nitrate. 
The  solutions  are  approximately  equal  in  toxicity  to 
0-4%  and  1%  aqueous  phenol,  respectively. 

H.  E.  F.  Notton. 

Influence  of  electrolytes  on  the  bactericidal 
action  of  copper  and  silver  salts.  Dependence 
of  bactericidal  action  on  the  electrostatic  charge 
of  bacteria  (explanation  of  the  so-called  salt 
inhibition  of  oligodynamic  action).  N.  LeitniR 
(Biochem.  Z.,  1930, 221,  42— 63).— Inhibition  by  elec¬ 
trolytes  of  the  bactericidal  action  of  copper  and  silver 
salts  does  not  depend  on  a  chemical  or  physico-chenuca 
effect  on  the  metallic  ions,  the  concentration  pi  i 

remains  unchanged.  The  effect  is  due  to  an  inhibition 
of  the  adsorptive  union  of  metallic  ion  and  bacterium. 
The  greater  the  negative  charge  of  the  bacteria  1 

stronger  is  the  adsorption  of  metallic  (electropositive) 
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ions.  Inhibition  by  electrolytes  depends  on  the 
decrease  of  the  charge  on  the  bacteria. 

P.  W.  CIjTITTERBUCK. 

Oligodynamy.  N.  Leitner  (Klin.  Woch..  1929, 
8,  1952—1957 ;  Chem.  Zentr.,  1930,  i,  252).— The 
oligodynamic  action  of  metals  is  due  to,  and  identical 
with  that  of,  metallic  ions.  A.  A.  Eldjridge. 

Vegetative-endocrine  system  as  regulator  of 
intermediary  metabolism.  Role  of  adrenaline 
and  the  thyroid  gland  in  regulation  of  the  carbo¬ 
hydrate  and  fatty  constituents  of  the  blood. 
D.  Alpern,  L.  Tutkevitsch,  and  V.  Besuglov 
(min.  Woch.,  1929,  8,  1719—1720;  Chem.  Zentr., 
1929,  ii,  2789 — 2790). — After  administration  of 
adrenaline  to  normal  dogs  a  diminution  of  total  and 
neutral  blood-fat  was  observed,  the  values  later 
becoming  normal.  The  increase  in  ketonic  substances 
was  not  always  parallel  with  the  diminution  of  fat. 
In  hunger  the  effect  of  adrenaline  was  to  increase  the 
total  fat.  By  thyroxine  and  hunger  the  curve  of  the 
blood-fat  under  the  influence  of  adrenaline  is  usually 
not  abruptly  depressed  by  adrenaline,  as  for  neutral 
fat.  The  ketonic  substances  are  markedly  increased 
by  simultaneous  administration  of  oleic  acid.  It  is 
considered  that  adrenaline  hyperglyccemia  increased 
by  introduction  of  fat  does  not  result  from  chemical 
metamorphosis,  but  from  a  change  in  the  condition  of 
the  liver-carbohydrate  caused  by  the  penetration  of 
colloidal  substances.  Removal  of  the  thyroid  gland 
depresses  the  hyperglycaemic  alimentary  curve, 
changes  the  cause  of  alimentary  lipoemia,  and  increases 
the  biliary  cholesterol.  A.  A.  Eldridge. 

Amino-alcohols.  III.  Potentiation  of  the 
pressor  action  of  adrenaline  by  arylpropanol- 
amines.  J.  C.  Munch  and  W.  H.  Hartung  (J. 
Amer.  Pharm.  Assoc.,  1930, 19, 356 — 361). — A  study  of 
the  effect  of  a  number  of  amino-alcohols  on  the  pressor 
action  of  adrenaline.  Phenylpropanolamine,  its 
P-hydroxy-  and  p-methyl  derivatives,  and  ephedrine 
<  then  intravenously  in  doses  of  1 — 3  mg.  per  kg. 
.1  potentiated  the  pressor  action  of  adrenaline.  This 
*  jfect  is  eliminated  by  increasing  or  decreasing  the 
kngth  of  the  aliphatic  side-chain. 

E.  H.  Sharples. 

.  Mechanism  of  adrenaline  action.  VI.  Changes 
a  blood-sugar,  lactic  acid,  and  blood-pressure. 
C.  F.  Com,  G.  T.  Cori,  and  K.  W.  Buchwald  (Amer. 

'  Physiol.,  1930,  93,  273— 283).— The  minimum 
effective  rate  of  injection  of  adrenaline  into  rabbits 
:  '■  00005  mg.  per  kg.  body-weight  per  min.)  produced 
5  increase  in  lactic  acid  and  in  blood-sugar  and  the 
.  “Otic  acid  curve  followed  the  blood-sugar  curve. 

'j  E.  Boyland. 

jj  ,, depletion  of  muscle -sugar  by  adrenaline. 
*1  Bischoff  and  M.  L.  Long  (J.  Biol.  Chem.,  1930, 
°y  47 — 53). — After  injection  of  adrenaline  into 
■  ^’its  the  sugar  of  the  blood  and  muscles  rises  in 
:  ^octration  for  1J  hrs.;  the  blood-sugar  continues 
nse  and  reaches  a  maximum  at  3  hrs.,  bv  which 
■■fnc,  however,  the  muscle-sugar  has  fallen  aimost  to 
'C normal  fasting  level ;  subsequently  the  blood-sugar 
yturns  to  normal  whilst  the  muscle-sugar  falls  still 
nrther  and  remains  abnormallv  low  for  24  hrs.  The 
JUlts  of  Saliyun  and  Alsberg  (A.,  1929,  1107)  are 


therefore  to  be  ascribed  to  diffusion  of  sugar  into  the 
muscle  and  fail  to  prove  increased  utilisation  of 
sugar  by  the  latter.  C.  R.  Harington. 

Use  of  constant  dextrose  injections  for  the  study 
of  induced  variations  in  carbohydrate  metabol¬ 
ism.  III.  Fate  of  retained  sugar  under  normal 
conditions  and  after  adrenaline  and  insulin. 
IV.  Suppression  of  dextrose  combustion  by 
continuous  prolonged  adrenaline  administration. 
A.  R.  Colwell  and  E.  M.  Bright  (Amer.  J.  Physiol., 
1930,  92,  543 — 554,  555 — 567). — III.  Administration 
of  dextrose  causes  glycogen  to  be  stored  at  a  constant 
rate  and  excess  sugar  is  excreted  in  the  urine.  Insulin 
increases  the  combustion  and  storage  of  the  sugar, 
whilst  adrenaline  increases  the  amount  of  sugar 
excreted. 

IV.  Adrenaline  stops  the  oxidation  of  administered 
dextrose.  It  is  possible  that  diabetes  mellitus  is  due 
to  excessive  secretion  of  adrenaline  which  suppresses 
the  action  of  insulin.  E.  Boyland. 

Influence  of  adrenaline  on  galactose  assimil¬ 
ation  of  the  liver.  J.  Bloch  (Klin.  Woch.,  1929, 
8,  1707—1708;  Chem.  Zentr.,  1930,  ii,  2790).— 
Simultaneous  introduction  of  adrenaline  and  galactose 
in  cases  of  liver  parenchyma  injury  brings  about  a 
lowering  of  the  galactose  tolerance. 

L.  S.  Theobald. 

Bio-assay  of  adrenaline-procaine  mixtures. 
J.  C.  Munch  and  W.  A.  Deckert  (J.  Amer.  Pharm. 
Assoc.,  1930,  19,  354 — 356). — By  comparing  the 
increases  in  blood-pressure  produced  by  a  series  of 
injections  of  procaine-adrenaline  mixtures  with  those 
produced  by  a  previous  series  of  injections  of  standard 
adrenaline  it  is  possible  to  assay  these  mixtures  by 
U.S.P.  X.  method  for  adrenaline. 

E.  H.  Sharples. 

Preparation  of  insulin  from  alkaline  aqueous 
extracts.  G.  Kaulbersz  (Bull.  Soc.  Chirn.  biol., 
1930,  12,  464 — 469). — A  method  for  the  preparation 
of  insulin  from  ox  pancreas  is  described  in  which  the 
extraction  is  effected  by  0-02V-sodium  hydrogen- 
carbonate  solution.  W.  0.  Kermack. 

Influence  of  insulin  on  distribution  of  glycogen 
in  normal  animals.  B.  Corkill  (Biochem.  J., 
1930,  24,  779 — 794). — Goldblatt’s  observation  (A., 
1929,  357)  that  glycogen  accumulates  in  the  liver  of 
young  fasting  rabbits  as  the  result  of  injecting  insulin 
is  confirmed.  The  musculature  loses  at  least  as 
much  glycogen  as  the  liver  gains.  Other  species, 
however,  do  not  react  in  this  way.  Insulin  causes  no 
deposition  of  glycogen  in  the  liver  of  the  fasting 
chicken  and  prevents  its  deposition  there  as  the  result 
of  giving  dextrose,  whilst  causing  its  deposition  in 
the  muscles.  In  the  ferret  it  causes  formation  of 
glycogen  in  the  muscles  and  has  little  effect  on  that 
in  the  liver.  In  the  mouse  it  causes  rapid  discharge  of 
glycogen  from  the  liver.  When  dextrose  is  also 
given,  glycogen  is  deposited  in  the  muscles  but  still 
disappears  from  the  liver.  Injections  of  adrenaline 
too  small  to  cause  glycosuria  produce  in  the  young 
fasting  rabbit  a  change  in  glycogen  distribution 
closely  similar  to  that  following  injections  of  insulin. 

S.  S.  Zilva. 
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Insulin  and  increase  in  weight  of  young  ani¬ 
mals.  J.  J.  R.  Macleod,  H.  E.  Magee,  and  W. 
Middleton  (Biochem.  J.,  1930,  24,  615 — 61S). — 
Insulin  injected  subcutaneously  in  pigs  in  daily  doses 
of  1-5 — 2  units  per  kg.  body-weight  had  only  a  very 
slight  accelerating  effect  on  the  rate  of  increase  in 
weight.  This  increase  was  due  to  a  correspondingly 
greater  consumption  of  food.  With  marasmic  pigs 
insulin  had  a  more  marked  eSect.  S.  S.  Zilva. 

Insulin  inactivation  by  human  blood-cells  and 
plasma  in  vitro.  II.  Efiect  of  infection  on 
insnlin -  S.  KaRELITZ,  S.  D.  LEADER,  and  P.  C'OHEN 
(Arch.  Int.  Med.,  1930,45,  690— 701).— The  inhibiting 
action  of  erythrocytes  and  plasma  on  insulin  in  vitro 
is  enhanced  in  diabetes  and  cases  of  purulent  infection. 
Blood  from  individuals  with  serum  sickness  following 
injection  of  diphtheria  antitoxin  shows  marked  insulin 
inactivation.  Leucocytes  show  a  greater  inactiv¬ 
ating  power  than  erythrocytes.  Pus  cells  from  a 
patient  with  pneumococcus  empyema  exert  a  similar 
efiect.  Subcutaneous  injection  of  typhoid  vaccine 
in  rabbits  produced  increased  resistance  to  insulin 
lasting  for  2 — 5  days.  Paratyphoid-2?  vaccine  gives 
inconclusive  results.  Heating  for  1  hr.  at  37°  shows 
that  the  inactivating  substance  is  thermolabile. 
The  effect  is  most  marked  at  a  mildly  alkaline  reaction 
and  is  probably  enzymic.  P.  G.  Marshall. 

Hormone  of  the  anterior  pituitary  lobe.  P. 
Botschkarev  (Klin.  Woch.,  1929,  8,  1718;  Chem. 
Zentr.,  1929,  ii,  2789). — Biological  changes  following 
the  administration  to  mice  of  the  hormone  preparation 
are  recorded.  A.  A.  Eldridge. 

Posterior  pituitary  lobe  in  diabetes  insipidus 
and  the  mechanism  of  its  action.  S.  Isaac  and  R. 
Siegel  (Klin.  Woch.,  1929,  8,  1700—1704;  Chem. 
Zentr.,  1929,  ii,  2789). — Experiments  on  the  adminis¬ 
tration  of  “  tonephin”  and  “  orastliin  ”  are  recorded. 
The  mobilisation  of  sodium  chloride  from  the  tissues 
is  facilitated.  A.  A.  Eldridge.  . 

Parathyroid  hormone  and  ergosterol  hyper- 
calcaemia.  G.  Bisciioff  (Z.  physiol.  Chem.,  1930, 
188,  247 — 250). — Injection  of  the  parathyroid 

hormone  into  dogs  suffering  from  ergosterol  hyper- 
ealccemia  produced  a  slight  increase  in  serum-calcium 
followed  by  a  considerable  decrease. 

J.  H.  Birkinsiiaw. 

Action  of  thyroxine  and  acetylthyroxine  on  the 
metamorphosis  of  the  axolotl.  A.  A.  Titajev 
and  B.  R.  Summ  (Biochem.  Z.,  1930,  220,  62—68). — 
The  following  preparations  are  placed  in  order 
according  to  their  degree  of  activity  in  causing  the 
metamorphosis  of  the  axolotl :  thyroxine  I,  thyroxine 
II,  acetylthyroxine  II  (monoacetyl),  and  acetyl- 
thyroxine  I  (diacetyl).  Thyroxine  I  (0-1  mg.)  is 
toxic  and  kills  the  axolotl  in  5 — 6  days.  With  the 
same  dose  of  the  acetyl  derivative,  metamorphosis 
takes  place  smoothly  during  38  days.  The  most 
suitable  dose  for  comparative  testing  of  the  four 
preparations  is  0-03  mg.  An  alcoholic  solution  of 
acetylthyroxine  I  is  almost  inactive. 

P.  W.  Clutterbuck. 

Thyroxine,  fat  and  lipoid  metabolism.  S. 
Leites  (Biochem.  Z.,  1930,  221,  101—112).— 


Subcutaneous  injection  of  thyroxine  decreases  in 
dogs  the  alimentary  lipiemia  and  ketomemia  obtained 
when  feeding  with  olive  oil,  the  effect  being  more 
pronounced  in  the  male  than  in  the  female  animal. 
Castration  in  males  decreases  the  specific  efiect  of 
thyroxine.  P.  W.  Clutterbuck. 

CEstrin  in  the  urine  of  the  pregnant  cow. 
A.  Lipschutz  and  S.  Veshnjakov  (Biochem.  Z., 
1930,  220,  456—460). — The  urine  of  pregnant  and 
non-pregnant  cows  contains  small  amounts  of  oestrin 
(about  800  mouse  units  per  litre)  which  can  be 
extracted  in  the  same  way  as  folliculin  is  obtained 
from  the  urine  of  pregnant  women.  No  increase  in 
the  amount  of  oestrin  in  the  urine  occurs  as  pregnancy 
proceeds.  Possibly-  the  oestrin  is  derived  from  food. 

W.  McCartney. 

Hormone  balance  after  oral  administration  of 
ovarian  hormone.  J.  Luchsinger  and  H.  E.  Voss 
(Klin.  Woch.,  1929,  8,  1577— 157S;  Chem.  Zentr., 
1929,  ii,  2789). — Of  500  mouse  units  of  “  progynon  ” 
administered,  15  were  found  in  the  urine  and  faeces. 

A.  A.  Eldridge. 

Occurrence  of  the  female  sexual  hormone  and 
the  hormone  of  the  anterior  pituitary  gland  in 
the  blood  and  urine  of  newly  born  infants. 
R.  Bruhl  (Klin.  Woch.,  1929,  8,  1766—1767  ;  Chem. 
Zentr.,  1930,  i,  242). — The  amniotic  fluid,  the  blood  of 
the  umbilical  cord,  and  the  urine  of  newly  born 
infants  contain  female  sexual  hormone  up  to  the  fourth 
day;  it  is  sometimes  present  in  the  milk.  The 
anterior  pituitary  hormone  was  found  in  the  urine 
up  to  the  second  day  in  half  the  cases  examined, 
always  in  the  blood  of  the  umbilical  cord,  and  only 
once  in  the  milk.  A.  A.  Eldridce. 

Terminology  of  female  sex-hormones.  A. 
Lipschutz  (Biochem.  Z.,  1930,  220,  453 — 455).— In 
the  present  state  of  knowledge  the  hormones  are  best 
named  from  their  places  of  origin — folliculin,  from  the 
follicles,  and  luteohormone  (possibly7  consisting  of 
two  substances,  a-  and  |3-luteohormones,  which  act 
in  opposite  way's)  from  the  corpus  luteum.  The 
origin  of  the  material  found  in  urine  (and  also  in  plants) 
is  uncertain  and  a  suitable  name  for  it  at  present  is 
oestrin.  W.  McCartney. 

Antimony  trichloride  reaction  for  vitamin-d¬ 
ll.  Dilution  curve  of  cod-liver  oil  with  antimony 
trichloride  reagent.  E.  R.  Norris  and  A.  E. 
Church  (J.  Biol.  Chem.,  1930,  87,  139—146).— 
Further  study  of  the  dilution  curves  of  various  fish- 
liver  oils  confirms  the  previous  conclusion  (this  vol., 
379)  that  different  curves  are  obtained  with  different 
oils,  and  that  no  linear  relationship  exists  between 
intensity  of  colour  and  concentration  of  active 
material  except  at  very  high  dilutions.  Comparison 
of  oils  by7  this  method  is  best  made  on  the  basis  of  the 
slope  of  the  tangent  to  the  dilution  curve  at  the  origin- 
C.  R.  Hajungton. 

Vitamin-.!  and  carotene.  V.  Absence  of  the 
liver-oil,  vitamin-AL  from  carotene.  VL  Con¬ 
version  of  carotene  into  vitamin-AL  in  vivo. 
Moore  (Biochem.  J.,  1930,  24,  692—702;  cf.  &■> 
1929,  1343). — The  antimony  trichloride  colour  re¬ 
action  given  by  a  minimal  physiological  dose 
carotene  at  590  pp  is  slightly'  less  than  that  given  by  a 
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minimal  physiological  dose  of  the  vitamin-A  of 
liver  oil  at  610 — 630  [xjx  (cod-liver  oil  concentrates  were 
used).  The  colour  reaction  of  the  former  could,  there¬ 
fore,  not  mask  the  colour  reaction  due  to  the  liver-oil 
vitamin-/!  in  such  amounts  as  would  account  for 
its  physiological  activity.  Liver  oils  from  rats 
suffering  from  vitamin-/!  deficiency  do  not  give  the 
reaction.  On  administration  of  purified  carotene, 
iu.  p.  178°  (uncorr.),  red  palm  oil,  or  fresh  carrots  to 
the  depleted  animals  traces  of  yellow  pigment 
appeared  in  the  liver  oil,  but  the  predominant 
chromogen  was  that  associated  with  vitamin-4, 
i.e.,  showing  a  band  at  610 — 630  fi|i  on  addition  of 
antimony  trichloride.  These  liver  oils  also  mani¬ 
fested  intense  biological  activity  and  the  development 
of  an  absorption  band  at  328  |x(x  in  the  untreated 
condition,  an  absorption  characteristic  of  vitamin-4 
but  not  of  carotene  (cf.  Capper,  this  vol.,  822). 
Carotene,  or  some  substance  associated  with  it,  behaves 
therefore  in  vivo  as  precursor  of  vitamin-4. 

S.  S.  Zilva. 

Metabolism  of  mineral  substances  of  rabbits 
in  hypervitaminosis-/l.  T.  Munehisa  (Sei-i-kwai 
Fed.  J.,  1929,  48,  No.  10,  77 — 107). — The  reason  for 
the  increased  elimination  of  calcium  and  phosphorus 
by  rabbits  given  excessive  doses  of  “  biosterol  ”  is 
discussed.  Chemical  Abstracts. 

Production  of  vitamin-/!  by  Bacillus  vulgatus 
(Fliigge),  Migula,  and  by  B.  mesentericus 
(Hugge),  Lelim.  et  Neum.  M.  Schieblich  (Bio- 
chem.  Z.,  1930,  220,  394 — 398). — B.  mesentericus 
produces  much  less  vitamin-B  in  a  vitamin-B-free 
medium  than  does  B.  v  ulgatus  propagated  in  the  same 
way.  The  alkalinity  produced  in  the  medium  by 
B.  mesentericus  may  partly  account  for  this  (cf.  A., 
1929,  726).  W.  McCartney. 

Colorimetric  determination  of  the  anti-beri- 
beri  vitamin  content  of  rice.  J.  P.  Spruyt  (Chcm. 
Weekblad,  1930,  27,  298— 304).— The  whole  rice 
grains  are  shaken  with  an  aqueous  solution  of  salicylic 
and  sulphuric  acids,  to  which  toluene  is  added,  in 
presence  of  norit,  which  adsorbs  the  non-vitamin 
constituents  which  are  capable  of  giving  a  precipitate 
with  phosphotungstic  acid.  The  whole  is  filtered, 
and  the  vitamin  precipitated  by  addition  of  phos¬ 
photungstic  acid.  The  washed  precipitate  is  dissolved 
m  hydrochloric  acid,  reduced  with  zinc,  and  the  colour 
developed  compared  with  that  of  a  standard  plate. 
Results  of  the  test  applied  to  many  samples  of  rice 
were  found  to  be  parallel  with  the  results  obtained 
o.v  the  rice-bird  method.  S.  I.  Levy. 

Localised  lactic  acidosis  in  brains  of  pigeons 
suffering  from  vitamin-/^  deficiency.  H.  W. 
Kknersley  and  11.  A.  Peters  (J.  Physiol.,  1930, 69, 
poc.  xi). — The  increase  in  lactic  acid  is  most  marked 
10  the  lower  part  of  the  brain.  E.  Boyland. 

Carbohydrate  metabolism  in  birds.  II. 
“fain  localisation  of  lactic  acidosis  in  avitami- 
nosis-B  and  its  relation  to  the  origin  of  symp¬ 
toms.  H.  W.  Kinnersley  and  R.  A.  Peters  (Bio- 
,m- J->  1930,  24,  711 — 722). — The  increased  lactic 
I  found  in  brains  of  pigeons  showing  symptoms 
0  opisthotonus  due  to  vitamin-B^  deficiency  is 


particularly  marked  in  the  lower  part  of  the  brain. 
This  is  also  the  case  during  the  period  in  which  the 
symptoms  of  opisthotonus  are  threatening.  Severe 
exercise  on  the  other  hand  causes  a  rise  in  the  lactic 
acid  content  of  the  brain  which  is  distributed  evenly 
throughout  the  tissue.  The  symptoms  of  opisthotonus 
are  due  to  the  localised  accumulation  of  lactic  acid. 
The  lowest  lactic  acid  found  in  the  brain  of  a  normal 
pigeon  was  24  mg.  per  100  g.  of  tissue  after  death  by 
injection  of  monoiodoacetic  acid.  “  Opisthotonus  ” 
birds  killed  in  this  way  showed  a  higher  lactic  acid 
content  and  higher  values  were  again  observed  in  the 
lower  part  of  the  brain.  Vitamin-Bj  is  probably 
concerned  with  the  oxidative  removal  of  lactic  acid. 

S.  S.  Zilva. 

Vitamins  and  tumor  growth.  III.  Vitamin-/! 
content  of  rat  tumors.  W.  Nakahara  and  E. 
Somekawa  (Proc.  Imp.  Acad.  Tokyo,  1930,  6,  116 — 
118). — Transplantable  rat  tumours,  both  sarcoma  and 
carcinoma,  contain  only  small  amounts  of  vitamin-B. 

C.  C.  N.  Vass. 

Relationship  of  the  water-soluble  vitamins. 
II.  Importance  of  alkaline  hsematin,  the  age  of 
rats,  and  composition  of  diet  in  vitamin-/^ 
deficiency.  W.  Kollath  (Arch.  exp.  Path.  Pharm., 
1930,  150,  236 — 255). — After  administration  of 
alkaline  hsematin  76%  of  young  rats  contract  beri¬ 
beri  compared  with  10%  which  contract  it  spon¬ 
taneously.  Douterohsemin  has  a  similar  effect  to 
alkaline  hsematin.  Reeding  of  caseinogen,  extracted 
with  alcohol  alone  or  containing  1-0%  of  hydrochloric 
acid,  produced  no  intensification  of  the  symptoms  of 
beriberi  caused  by  hsematin.  It  is  suggested  that 
the  importance  of  hsematin  as  an  accessory  food 
factor  is  due  to  its  catalytic  effect  on  the  anaerobic 
oxidation  of  unsaturated  fatty  acids.  There  is  an 
increased  liability  to  spontaneous  contraction  of  beri¬ 
beri  in  older  rats.  P.  G.  Marshall. 

Importance  of  carbohydrates  in  the  develop¬ 
ment  of  avitaminosis-/!.  A.  Gottmacher  and 
I.  I.  Litvak  (Zhur.  exp.  Biol.  Med.,  1929,  11,  41 — 
43). — Elimination  of  carbohydrates  on  a  diet  free 
from  vitamin-B  does  not  prevent  the  development 
of  avitaminosis.  Chemical  Abstracts. 

Fat-soluble  vitamins  of  milk.  M.  E.  F.  Craw¬ 
ford,  J.  Golding,  E.  0.  V.  Perry,  and  S.  S.  Zilva 
(Biochem.  J.,  1930,  24,  6S2— 691).— The  entire 
vitamin-4  and  -D  content  of  milk  is  associated  with 
the  milk-fat.  These  vitamins  are  not  more  con¬ 
centrated  in  one  fraction  of  milk-fat  than  in  another, 
nor  is  there  a  significant  loss  in  either  vitamin  due 
to  separating  or  churning  and  consequently  by 
testing  the  butters  it  is  possible  to  obtain  the  relative 
potency  of  the  milks  from  which  thev  are  prepared. 

“  S.  S.  Zilva. 

Relation  of  the  fat-soluble  vitamins  (4  and  D) 
to  the  development  of  experimental  rickets  in 
rabbits.  A.  R.  Moritz  and  C.  Krenz  (J.  Nutrition, 
1930,  2,  257 — 263). — Rabbits,  but  not  rats,  failed  to 
develop  rickets  when  fed  on  a  diet  deficient  only  in 
the  fat-soluble  vitamins.  Serum-  and  bone-calcium 
was  diminished.  Chemical  Abstracts. 

Fat-soluble  vitamins.  XXVIII.  Effect  of  ex¬ 
posure  of  the  cow  to  sunlight  and  to  ultra-violet 
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irradiation  on  antirachitic  value  of  milk.  H. 
Steexbock,  E.  B.  Hart.  B.  II.  Busing,  C.  A.  Hop- 
pert,  S.  Basherov,  and  G-.  C.  Humphrey.  XXIX. 
Is  antirachitic  activity  induced  by  ultra-violet 
irradiation  a  panacea  for  negative  calcium 
balances  ?  H.  Steexbock,  E.  B.  Hart.  B.  M. 
Rnsrse,  S.  W.  F.  Kletziex.  and  H.  T.  Scott  (J.  Biol. 
Chem.,  1930,  S7,  103—126,  127— 137).— XXVIII. 
Xo  improvement  in  the  quality  of  the  milk,  as  regards 
either  its  content  of  fat  or  its  antirachitic  value,  was 
observed  as  the  result  of  daily  exposure  of  cows  to 
sunlight  or  to  ultra-violet  radiation. 

XXIX.  The  antirachitic  value  of  goat's  milk  was 
increased  by  exposure  of  the  animal  to  ultra-violet 
radiation.  In  the  early  part  of  the  period  an  increased 
retention  of  calcium  was  observed:  subsequently 
the  calcium  balance  became  negative  and  the  animal 
exhibited  increasing  irritability.  Factors  other  than 
vitamin-D  must  therefore  be  concerned  in  the  control 
of  calcium  excretion.  C.  E.  Habixgtox. 

Antirachitic  value  of  irradiated  yeast.  S.  K. 
Kox  and  M.  Mayzxer  (Lancet,  1930,  i,  794 — 796). — 
Infantile  rickets  was  cured  in  6 — S  weeks  by  feeding 
0-75  g.  of  irradiated  yeast  per  day ;  cure  was  accom¬ 
panied  by  a  definite  rise  in  serum-calcium  and 
-phosphorus.  E.  Boylaxd. 

Absorption  and  excretion  of  calcium  and 
phosphorus  by  rats  receiving  excessive  doses  of 
irradiated  ergosterol.  E.  Watchorx  (Biochem. 
J.,  1930, 24,  631 — 640).- — The  calcium  and  phosphorus 
retention  is  decreased  by  the  consumption  of  excessive 
(0*05%  level)  doses  of  irradiated  ergosterol.  The 
urinary  calcium  is  greatly  increased  but  not  the 
phosphorus.  The  f cecal  calcium  and  phosphorus 
decrease  but  not  always  in  proportion  to  the  intake. 
The  disturbances  in  the  retention  and  absorption 
persist  during  the  recovery  period  even  to  a  more 
marked  extent.  The  retention  and  absorption  of 
calcium  and  phosphorus  decrease  with  the  consump¬ 
tion  of  decreased  quantities  of  a  full  synthetic  diet 
without  the  addition  of  irradiated  ergosterol. 

S.  S.  Zilva. 

Phosphorus  distribution  in  blood  and  calcium 
and  phosphorus  excretion  during  hypervita- 
minosis-D.  C.  A.  Ashford  (Biochem  J.,  1930.  24, 
661— -60S). — The  increase  in  blood-inorganic  phosphate 
obtained  by  feeding  high  quantities  of  irradiated 
ergosterol  to  rabbits  is  not  associated  with  any  change 
in  the  content  of  organic  acid-soluble  phosphorus 
compounds.  There  is  an  increase  in  the  urinary 
excretion  of  inorganic  phosphate.  #The  urinary 
excretion  of  calcium  is  also  greatly  increased.  The 
animals  maintain  this  high  phosphate  and  calcium 
excretion  even  after  the  other  symptoms  of  the 
metabolic  disturbance  have  disappeared.  The  rise 
in  serum-calcium  in  hvpervitaminosis  is  confirmed. 

S.  S.  Zilva. 

Tree  root  activities.  II.  Factors  which  in¬ 
fluence  tree  root  respiration.  G.  H.  Harris 
(Sci,  Agric.,  1930,  10,  564 — 585). — Apparatus  for 
determining  the  rate  of  carbon  dioxide  production 
from  root  stocks  is  described.  Eatios  vary  with 
different  species.  Among  individuals  of  any  one 
species,  root  injury  causes  an  increase  in  carbon 


dioxide  production,  whilst  the  bursting  of  buds  results 
in  a  decrease.  Boot  respiration  increases  at  periods 
when  leaf  expansion  and  shoot  extension  is  great. 

A.  G.  Pollard. 

Biochemistry  and  histochemistry  of  fruits  and 
seeds.  I.  A.  Xiethammer  (Biochem.  Z.,  1930, 
220,  348 — 357). — As  a  result  of  increasing  respiratory 
or  enzymic  activity  the  acetaldehyde  content  of 
oranges,  lemons,  pears,  apples,  bananas,  dates,  plums, 
and  medlars  increases  as  the  fruits  pass  from  the 
unripe  to  the  ripe  and  over-ripe  condition.  The 
acetaldehyde  is  probably  derived  from  carbohydrate. 
In  the  same  fruits  (dates  and  plums  not  examined), 
passing  through  the  same  conditions,  uniform  changes 
occur  in  the  contents  of  oxalic,  succinic,  malic,  citric, 
and  tartaric  acids.  Some  of  the  fruits  contain 
phloroglucinol  (or  derivatives  of  it)  and  some  contain 
glucosides.  The  amounts  of  these  change  as  the 
fruits  reach  the  over-ripe  state.  Seeds  from  some  of 
the  fruits  mentioned  and  from  certain  other  fruits 
also  contain,  at  certain  stages  of  development ,  organic- 
acids,  glucosides  such  as  cesculin  and  saponarin,  and 
phloroglucinol  or  its  derivatives.  W.  McCartney. 

Soil  reaction  and  growth.  Effect  of  phosphate 
solutions  of  varying  hydrogen-ion  concentration 
on  the  respiration  and  germination  of  seed. 
A.  Eeifexberg  and  L.  Fbankexthal  (Biochem.  Z., 
1930,  220,  473 — 186). — Provided  that  the  reaction  is 
not  strongly  acid  the  production  of  carbon  dioxide  by 
peas,  barley,  and  wheat  is  increased  in  the  presence 
of  phosphate,  but  this  decreases  both  the  uptake  of 
oxygen  and  t  he  production  of  carbon  dioxide  by  oats. 
In  the  presence  of  phosphate  the  oxygen  uptake  of 
peas  and  of  barley  is  increased  only  at  neutral 
reaction  and  that,  of  wheat  only-  at  faintly  acid 
reaction,  the  optimum  reactions  for  the  process  being 
at  pH  6-5 — 7-2  for  peas,  6-5 — 6-8  for  barley,  5-2— 6-9 
for  wheat,  and  3-9 — 6-8  for  oats.  The  respiratory 
quotient  of  peas  is  greatly  increased  by  phosphate, 
whilst  that  of  oats  is  maintained  in  the  neighbourhood 
of  unity  and  those  of  wheat  (at  pa  3-9 — 6-1)  and 
barley  (at  pa  3-9 — 6-5)  are  maintained  at  1-3-— 1-6- 
The  germination  of  the  seeds  is  unfavourably  affected 
by  phosphate,  but  there  are  zones  of  hydrogen-ion 
concentration  (pH  6-1 — 6-5  for  peas  and  wheat,  7-0  for 
barley,  3-9— 6-5  for  oats)  within  which  the  capability 
for  germination  is  at  its  highest.  In  the  presence  of 
phosphate  the  optimum  reactions  for  oxygen  uptake 
are  about  the  same  as  those  for  germination  and 
coincide  also  with  the  optimum  soil  reactions  for  tbe 
plants  concerned.  W.  McCartney. 

Physico-chemical  regulation  in  the  internal 
environment  of  some  agricultural  plants.  J- 
Chacssex  and  E.  Blanchard  (Compt.  rend.,  193", 
190,  1139— 1141).— The  concentrations  of  the  water- 
soluble  chlorides,  sulphates,  phosphates,  silicates, 
and  carbonates  in  the  ash  of  the  whole  wheat  plant 
and  the  leaves  of  the  turnip  and  bean  grown  ou 
different  fertilisers  have  been  evaluated  as  electro¬ 
chemical  equivalents.  In  the  wheat  there  is  a" 
antagonism  between  the  concentrations  of 
carbonates  and  the  sulphates  when  fertilised  wit 
sylvinite  or  potassium  chloride.  In  the  bean  and  toe 
turnip  grown  on  potassium  sulphate,  calcium  sulphate. 
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or  potassium  chloride  compensation  is  observed 
between  the  carbonates  and  the  chlorides. 

C.  C.  N.  Yass. 

Comparative  chemical  evolution  of  the  leaves 
of  the  vine  taken  from  different  heights  on  the 
branches.  H.  Lagatu  and  L.  Maume  (Compt. 
rend.,  1930,  190,  1137 — 1139). — A  comparison  of  the 
calcium  and  nitrogen  contents  of  leaves  taken  from 
corresponding  positions  on  the  plants  displays  the 
same  differences  which  are  characteristic  of  the 
differing  sources  of  nutrition.  C.  C.  N.  Yass. 

Phosphorus  in  plants.  J.  E.  Webster  (Univ. 
Oklahoma  Bull.,  1929,  9,  47 — 19). — Plants,  particu¬ 
larly  the  vegetative  parts,  contain  significant  amounts 
of  inorganic  phosphorus.  Phosphorus  is  present 
chiefly  as  phytin.  Starch  contains  approx.  0-09%  P. 

Chemical  Abstracts. 

Role  of  magnesium  in  the  ageing  of  plants. 
B.  F.  Lutman  and  N.  L.  Walbridge  (Vermont 
Agric.  Exp.  Sta.  Bull.,  1929,  No.  296,  1—48).— The 
percentage  of  magnesium  in  the  ash  of  potato  plants 
increases  in  the  growing  season,  the  ash  of  young 
leaves  being  richest.  Only  about  10%  of  the  total 
magnesium  exists  in  the  chlorophyll.  In  culture 
experiments  a  low  percentage  of  phosphorus  in  the 
solution  led  to  a  high  magnesium  content  in  the  ash. 
Experiments  were  also  conducted  with  Japanese 
millet.  Lack  of  magnesium  led  to  early  chlorosis 
rather  than  to  ageing.  Chemical  Abstracts. 

Cell-sap  concentration  and  transpiration  re¬ 
lated  to  age  and  development  of  cotton  leaves. 
F.  M.  Eaton  (J.  Agric.  Res.,  1930,  40,  791— S03).— 
In  leaves  of  the  Pima  variety  of  Egyptian  cotton  the 
osmotic  concentrations  decrease  with  age,  the  f.-p. 
depression  falling  from  1-57°  for  leaves  74  days  old 
to  M0°  for  leaves  10  days  old.  The  electrical  con¬ 
ductivity  rises  for  leaves  from  82  to  62  days  old  and 
then  falls  for  progressively  younger  leaves, 
j  P.  G.  Marshall. 

Transport  of  nitrogenous  substances  in  the 
cotton  plant.  IV.  Lability  of  the  nitrogen 
:  compounds  of  the  bark.  E.  J.  Maskell  and 
1  T.G.  Mason  (Ann.  Bot.,  1930,  44,  234—267;  cf. 
this  vol.,  507). — The  crystalloid-protcin-nitrogen 

■  ratio  of  the  bark,  unlike  that  of  the  leaf,  shows  a 
Marked  lability.  A  diminished  sugar  concentration, 
produced  by  ringing,  induces  an  increase  in  the 
proportion  of  crystalloid  nitrogen  in  the  bark,  whilst 
desiccation  causes  a  conversion  of  the  crystalloid  nitro- 

■  5*n  into  the  protein-nitrogen  but  the  concentration 
j  °t  the  former  does  not  diminish.  When  the  initial 
;  concentration  of  the  crystalloid  nitrogen  in  the  bark 
i  8  greater  than  the  average,  a  rapid  conversion  into 
,|  Protein-nitrogen  generally  occurs,  mainly  through 

conversion  of  asparagine  and  the  amino-acids 
®  the  inner  and  middle  zones  of  the  bark  which  arc 
.  aiefly  composed  of  sieve  tubes  and  rays.  A  diurnal 
o  'illation  and  the  accumulation  of  total  nitrogen  in  the 
j?rk,  wood,  and  leaves  above  a  ring  are  established, 
t-mess  rapid  adjustments  of  the  crystalloid-protcin- 
aitrogen  ratio  occur  in  ringing  experiments  when  the 
?;;ral  concentration  of  the  crystalloid  nitrogen 
_  “*gh,  the  resultant  changes  in  the  nitrogen  con- 
mirations  are  determined  by  the  sugar  concen¬ 


trations.  Radial  spread  from  the  sieve  tubes  into 
other  tissues  of  the  bark  appears  to  be  greater  for 
nitrogen  than  for  sugars.  C.  C.  N,  Yass. 

Dynamics  of  carbohydrates  in  fruits  in  the 
course  of  development  and  ripening  on  the  tree. 
A.  J.  Kokin  (Biochem.  Z„  1930,  221,  17—28).— 
Different  fruits  are  characterised  by  a  particular 
content  of  dextrose,  lsevulose,  and  sucrose.  Thus 
peaches  have  a  high  sucrose  (7-29  and  8-48%  for 
Elberta  and  Champion  respectively),  a  low  dextrose 
(1-6%),  and  a  mean  lsevulose  content  (2-32  and  4-5% 
respectively).  Apples  have  a  low  sucrose  (114%), 
low  dextrose  (1-62%),  and  a  high  lsevulose  content 
(9-26%).  Ripe  plums  contain  7-6%  of  sucrose, 
5-62%  of  dextrose,  and  2-04%  of  lsevulose.  The 
dextrose  content  of  peaches  and  apples  decreases 
during  ripening,  but  in  plums  it  increases  to  5'6%. 
The  lsevulose  content  of  all  the  fruits  examined 
increased  during  ripening.  The  sucrose  content  is 
very  small  in  the  early  stages  of  development,  but 
increases  until  it  forms  the  chief  sugar  except  for  the 
apple,  in  which  it  never  exceeds  1-5%. 

P.  W.  Clutterbuck. 

Effect  of  dormant  pruning  on  the  carbohydrate 
metabolism  of  Vitis  vinifera.  A.  J.  Winkler 
(Hilgardia,  1929,  4,  153 — 173). — The  total  carbo- 
'  hydrates  of  the  vine  normally  exhibit  maxima  both 
in  the  dormant  season  and  in  the  early  summer. 
Data  indicating  the  diminution  in  total  and  reducing 
sugars  caused  by  pruning  are  recorded. 

Chemical  Abstracts. 

Selection  characters  as  correlated  with  per¬ 
centage  of  sucrose,  weight,  and  sucrose  content 
of  sugar  beet.  D.  A.  Pack  (J.  Agric.  Res.,  1930,  40, 
523 — 546). — Examination  of  numerous  beet  samples 
revealed  a  negative  and  significant  correlation 
between  the  percentage  of  sucrose  and  the  weight  of 
the  beet,  and  a  positive  significant  correlation  between 
the  percentage  of  sucrose  and  the  sucrose  content. 
Partial  correlation  coefficients  for  the  weight  of  beet 
and  percentage  of  sucrose  with  the  more  important 
selection  characters  were  determined  and  discussed 
from  the  point  of  view  of  their  use  in  the  selective 
breeding  of  beet.  A.  G.  Pollard. 

Inheritance  of  composition  of  Washington 
Navel  oranges  of  various  strains  propagated  as 
bud  variants.  E.  M.  Chace  and  C.  G.  Church  (U.S. 
Dept.  Agric.  Tech. .Bull.  1930, No.  163, 22  pp.). — Differ¬ 
ences  in  the  chemical  composition  of  different  strains 
of  the  same  variety  of  oranges  exist  and  are  inheritable ; 
some  are  connected  with  physical  differences.  Vari¬ 
ation  usually  occurs  in  the  quantities  of  peel,  oil, 
insoluble  solids,  and  acid  ;  less  variation  occurs  in  the 
d  of  the  fruits,  and  in  the  soluble  solids  and  sugar 
of  the  juice.  Smooth -skinned  strains  usually  contain 
small  amounts  of  oil.  E.  Holmes. 

Polar  permeability.  L.  Brauner  (Ber.  deut. 
bot.  Ges.,  1930,  48,  109 — 118). — The  permeability 
of  the  testa  of  horse  chestnut  [Aesculus  hippocastamim) 
to  water  is  examined  and  discussed.  F.  0.  Howitt. 

Concentration  effect  with  Valonia  :  potential 
differences  with  concentrated  and  diluted  sea¬ 
water.  E.  B.  Damon  and  W.  J.  V.  Osterhout  (J. 


96G 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Gen.  Physiol.,  1930,  13,  445 — 457). — An  equation  is 
given  showing  the  P.D.  between  the  interior  of  a  cell 
and  concentrated  or  diluted  sea-water  applied 
externally,  and  experiments  with  various  con¬ 
centrations  of  sea-water  are  recorded. 

T.  R.  Seshadri. 

Stempell’s  phenomenon  in  Liesegang  rings. 
W.  W.  Siebert  (Biochem.  Z.,  1930, 220, 487—492).— 
The  distortion  of  Liesegang  rings  found  by  Stempell 
(Biol.  Zentr.,  1929,  49,  H.  10)  to  be  produced  by 
emanation  from  minced  onion  is  also  produced  by 
substances  which  are  volatile  or  emit  volatile  products 
(e.g.,  formaldehyde,  acetaldehyde,  garlic,  asafcet.ida) 
and  is  a  chemical,  not  a  mitogenetic,  phenomenon. 

W.  McCartney. 

Anatomical  development  of  the  apple  and  some 
observations  on  the  “  pectic  constituents  ”  of  the 
cell  walls.  U.  Tetley  (J.  Pomology,  1930,  8, 
153 — 172). — Micro-chemical  examination  of  the  cell 
walls  of  a  number  of  varieties  of  apples,  using  a 
ruthenium-red  stain,  indicates  that  no  direct  staining 
is  obtainable  in  the  early  stages  of  apple  development, 
unless  the  tissues  have  been  treated  with  sodium  or 
potassium  hydroxide.  It  is  concluded  that  the  discs, 
crescents,  and  bands  of  stained  “  pectic  ”  material 
described  by  Carre  and  Horne  (A.,  1927,  704)  are 
caused  only  by  accumulations  of  this  material  round 
pits  in  the  cell  wall  seen  from  different  angles. 

E.  Holmes. 

Pectin.  V.  Hydrolysis  of  pectin.  A.  G.  Nor¬ 
man  and  J.  T.  Martin  (Biocliem.  J.,  1930,  24,  649 — 
660). — Pectin  hydrolyses  rapidly  at  100°  with  0-5% 
or  0-2%  alkali,  the  rupture  of  the  pectin  ring  proceed¬ 
ing  faster  than  the  destruction  of  furfuraldehyde- 
yielding  groups  and  apparent  decarboxylation.  The 
carbon  dioxide  yield  is  higher  than  can  be  accounted 
for  from  the  uronic  acids  present.  This  may  be  due 
to  the  presence  of  certain  dienolic  fission  products  of 
sugars.  Mild  hydrolysis  increases  the  furfuraldehyde 
yield  due  to  simple  decarboxylation  of  uronic  acids 
with  the  production  of  pentose.  Despite  this  de¬ 
carboxylation  an  increase  of  carbon  dioxide  yield  takes 
place,  owing  to  the  formation  of  non-uronic  degrad¬ 
ation  products  of  unknown  composition  yielding 
carbon  dioxide.  A  polyuronide  derivative  of  pectin 
containing  57  %  of  uronie  anhydride  was  prepared  by 
alkaline  hydrolysis  of  pectin.  S.  S.  Zilva. 

Seed  of  Tetrapleura  Thonningii.  J.Pieraerts 
and  G.  Tanret  (Bull.  Soc.  Chim.  biol.,  1930,  12, 
457 — 463). — The  seeds  of  Tetrapleura  Thonningii,  a 
leguminous  tree  of  West  Africa,  consist  of  (1)  a 
spermoderm  containing  cellulose  and  a  small  quantity 
of  a  pentosan  (araban),  (2)  a  horny  layer  containing 
galactomannan  of  various  degrees  of  polymerisation, 
and  (3)  the  embryo  and  cotyledons,  free  from  starch, 
containing  relatively  large  quantities  of  fat,  some 
reducing  sugar  and  considerable  quantities  of  stachyose 
and  sucrose.  W.  O.  Kermack. 

Non-volatile  constituents  of  Mentha  piperita. 
H.  A.  Brattn  (Amer.  J.  Pharm.,  1930,  102,  202 — 
219). — Dried  leaves  of  Mentha  piperita  contain  water 
(6-2%),  ash  (6-8%),  and  pentosan  (7-1%).  Alcohol 
dissolves  26-2%  of  the  leaves  including  0-19%  of 
volatile  oil.  The  non-volatile  portion  of  the  extract 


was  separated  into  tar,  resins,  fatty  oil,  and  water- 
soluble  matter  (A).  The  following  were  isolated  from 
the  fatty  oil  after  alkaline  hydrolysis  :  linolenic,  oleic, 
palmitic,  stearic,  and  mclissic  acids,  an  acid,  C18H3802, 
m.  p.  100 — 101°  {silver  salt),  glycerol,  a  hydrocarbon, 
m.  p.  69 — 69-5°,  possibly  hentriacontane,  and  phyto¬ 
sterol.  The  water-soluble  matter  (A)  contained 
potassium  nitrate,  hesperidin,  rhamnose,  dextrose, 
betaine,  tannin,  a  substance  containing  39 — 40%  of 
ash,  a  substance  (29-2%  of  ash)  which  intumesced  when 
heated,  and  a  phytosterolin,  m.  p.  279°  ( acetate ,  m.  p. 
167 — 16S°).  The  results  are  compared  with  those 
obtained  for  Mentha  aqualica  (Gordon,  B.,  1928,  799). 

H.  E.  E.  Notton. 

Essential  oil  of  green  violet  leaves.  H.  Wal- 
batjm  and  A.  Rosenthal  (Ber.  Schimmel,  1929,209— 
21S;  Chem.  Zentr.,  1930,  i,  29S— 299).— The  oil  had 
d 15  0-9038,  nf,  1-47446,  «„  -1°22',  acid  value  2-8, 
saponif.  value  71-0,  and  was  probably  nonadien- 
aldehyde.  A.  A.  Eldridge. 

Mignonette  oil.  H.  Walbaum  and  A.  Rosenthal 
pBer.  Schimmel,  1929,  219—221 ;  Chem.  Zentr.,  1930, 

i,  299). — Oil  from  the  stems,  leaves,  and  flowers  con¬ 

tains  sulphur ;  probably  phenylethylthiocarbimide  is 
present.  A.  A.  Eldridge. 

Volatile  oils  in  plant  economy.  F.  E.  Marsh 
and  W.  K.  Matts  (J.  Amer.  Pharm.  Assoc.,  1930, 19, 
344 — 348). — The  germicidal  action  of  19  essential  oils 
on  B.  anthracis,  B.  typhosus,  B.  coli  communis,  and 
S.  pyogenes  albus  is  described.  There  is  only  slight 
difference  in  the  relative  germicidal  powers  of  oils 
from  various  plant  organs ;  the  fruit  oils  are  the  most 
germicidal,  followed  in  order  by  those  from  leaves 
and  flowering  tops,  leaves,  and  flower.  The  oils 
produced  by  glandular  trichomes  are  relatively  more 
germicidal  than  those  produced  by  internal  glands. 

E.  H.  Sharpies. 

Seeds  of  Ccesalpinia  Bonducella,  Flem.  I- 
M.  C.  T.  Katti.  II.  Fatty  oil.  M.  C.  T.  Katti 
and  S.  V.  Puntambekar  (J.  Indian  Chem.  Soc.,  1930, 
7,  207—220,  221— 227).— I.  The  alcoholic  extract  of 
the  kernels  contains  bonducin,  a  bitter,  acid,  resinous 
mixture  of  indefinite  m.  p.  (cf.  Bacon,  A.,  1907,  ii,  500)  i 
palmitic,  stearic,  oleic,  and  linoleic  acids,  together  with 
small  amounts  of  unsaturated  acids  of  lower  mol.  wt. 
than  oleic  acid, and  (probably)  lignoceric  acid ;  ipuranol, 
m.  p.  289 — 290° ;  and  an  unknown  phytosterolin,  m.  p- 
234—235°;  sitosterol,  m.  p.  132—133°,  and  an  un¬ 
known  sterol,  m.  p.  122 — 123°  ( acetate ,  m.  p.  109 
111°) ;  an  unsaponifiable  unsaturated  oil;  sucrose, 
saponin,  and  a  little  dextrose. 

II.  The  oil  obtained  by  extracting  with  light 
petroleum  the  residue  from  the  extraction  of  the 
powdered  kernels  with  alcohol  contains,  in  addition 
to  the  glycerides  found  by  Godbole,  Paranjpc,  ana 
Shrikhande  (A.,  1929,  961),  lignoceric  acid,  sitostero, 
the  sterol  of  m.  p.  122 — 123°  (see  above),  and  hepta- 
cosane,  m.  p.  58—59°  (cf.  Power  and  Tutin,  A., 

ii,  59).  H.  A.  Ptcgoit. 

Crystalline  coloured  wax.  R.  Kuhn,  A.  Mis 
terstein,  and  W.  Kaufmann  (Natnrwiss.,  > 
18,  41S). — The  crystalline  red  dye  from  the  calyx 
Physalis  yields  on  alkaline  saponification  2  mols- 
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palmitic  acid  and  1  mol.  of  a  polyene  dye  (m.  p.  202°), 
isomeric  with  xanthophyll,  from  which,  by  the  action 
of  2  mols.  of  palmityl  chloride  in  pyridine,  the  wax 
C.2H,ia04  (m.  p.  97°)  is  regenerated.  It  is  con¬ 
ceivable  that  the  physiological  behaviour  of  carotene 
derivatives  may  be  connected  with  the  esterification  of 
hydroxyl  groups.  W.  R.  Angus. 

Biochemistry  of  plant  fats.  S.  Ivanov  (Biol. 
Gen.,  1929,  5,  579 — 586). — Determinations  of  iodine 
value  showed  that  different  species  of  the  same  genus 
of  plants  grown  under  similar  climatic  conditions 
showed  a  similar  content  of  unsaturated  fatty  acids  in 
the  fatty  oils.  Oils  containing  glycerides  of  un¬ 
saturated  acids  with  one  double  linking  are  indifferent 
to  climatic  changes,  whilst  in  those  with  three  double 
linkings  the  iodine  value  decreased  with  rise  of 
temperature  or  more  southerly  location. 

Chemical  Abstracts. 

Amount  of  sorbitol  in  the  rowan.  G.  Tanret 
(Bull.  Soc.  Chim.  biol.,  1930,  12, 541— 543).— The  ripe 
fruit  yields  approximately  60 — 70  g.  of  sorbitol  per 
kg.  or  about  30 — 40%  of  the  total  soluble  matter. 
Unripe  fruit  contains  less  sorbitol. 

W.  O.  Kebmack. 

Constituents  of  fruits  of  Sorbus  commixta, 
Hedlund.  Y.  Asahina  and  H.  Shinoda  (J.  Pharm. 
Soc,  Japan,  1930,  50,  1 — 7). — Sorbitol,  a  substance 
resembling  sorbic  acid,  and  probably  phytosterol  and 
wax  are  present.  Chemical  Abstracts. 

Natural  anthocyanin  pigments.  I.  Magenta 
flower  pigment  of  Antirrhinum  majus.  II. 
Magenta  flower  pigment  of  Primula  polyanthus. 
R.  Scott-Moncreiff  (Biochem.  J.,  1930,  24,  753 — 
166,  767 — 778). — I.  The  pigment  antirrhinin  was 
isolated  by  a  modification  of  Willstatter  and  Zollinger’s 
method  (A.,  1917,  i,  45),  the  extraction  being  carried 
out  with  methyl-alcoholic  hydrochloric  acid.  The 
pigment  was  purified  by  precipitation  of  the  lead  salt 
from  the  crude  alcoholic  extracts  and  subsequent 
decomposition  with  glacial  acetic  acid.  The  pure 
chloride  of  antirrhinin,  C27H3105C1,  was  obtained  in 
i  four  hydrates  each  possessing  a  characteristic  crystall¬ 
ine  form.  The  sugar-free  pigment  was  identified  as 

•  cyanidin  chloride.  Antirrhinin  is  a  3-rhamno- 
,  glucoside  of  cyanidin  and  is  probably  identical  with 

the  pigment  keracyanin  from  the  fruit  of  the  cherry, 

;  hut  differs  from  sambucin  from  the  elderberry.  The 
identification  of  antirrhinin  as  a  cyanidin  compound 
contradicts  the  theory  of  a  simple  relationship 
between  this  pigment  and  the  ivory  flavonc  apigenin 
;  which  is  indicated  by  a  study  of  the  Mendelian 
l  motors  for  flower  colour  in  Antirrhinum. 

)  II.  The  pigment,  primulin,  was  extracted  with  dilute 
i  hydrochloric  acid  and  purified  as  the  picrate  (cf. 

•  '  illstattcr  and  Zollinger,  A.,  1915,  i,  285).  The 
mride  of  primulin,  C^HojOjX'l,  has  been  identified 

•  3-monoglucosidylmalvin  chloride  together  with 
^oos  of  a  lower  methylated  compound.  A  compari- 
*°?  of  the  properties  and  reactions  of  the  chlorides  of 
pmmulin  and  cenin  and  of  the  sugar-free  pigments  pri- 

(mulidin,  C,7H350  7,  omidin,  and  malvidin  shows  that 
although  of  nearly  the  same  constitution  the  first  two 
smnot  identical.  Primulin  furnishes  the  same  agluc- 
oae  as  the  pigments  of  P.  viscosa  and  P.  integrifolia, 


but  differs  from  them  in  the  nature  and  position  of 
attachment  of  its  glucosidal  residue.  S.  S.  Zilva. 

Constituents  of  derris  and  “  cube  "  roots 
other  than  rotenone.  E.  P.  Clark  (Science,  1930, 
71,  396). — A  number  of  crystalline  substances  has 
been  obtained  from  derris  roots.  Three  compounds 
always  predominate  :  they  are  toxicarol ;  a  green 
compound,  m.  p.  171°,  isomeric  with  rotenone;  and  a 
dimethoxy-compound,  GV,H2207,  m.  p.  198°,  which 
may  be  tephrosine.  “  Cube  ”  roots  yield  these  two 
last-named  compounds  together  with  a  yellow, 
crystalline, dimethoxy-compound,  C^HogOg,  m.p.  217°. 
The  yields  of  these  compounds  (4 — 5%)  are  much 
higher  than  that  of  rotenone.  L.  S.  Theobald. 

Nitrogenous  derivatives  of  piceoside.  J. 
Rabate  (Bull.  Soc.  Chim.  biol.,  1930, 12,  441 — 448). — 
The  following  derivatives  of  piceoside  (see  this  vol., 
258)  are  described  :  phenylhydrazone ,  C20H24O6N2, 
m.  p.  185°,  [a]D  —63-65°  in  alcohol ;  oxime, 
CuH1907N,  m.  p.  228°,  [a]D  —77-01°  in  water; 
semicarbazone,  Ci5H2107N3,  m.  p.  220°,  [a]D  -77-98° 
in  water.  Experiments  on  the  hydrolysis  of  these 
three  compounds  by  dilute  sulphuric  acid  and  emulsin 
are  recorded.  W.  0.  Kermack. 

Chemical  aspect  of  the  drying  of  timber. 
W.  G.  Campbell  and  J.  Booth  (Biochem.  J.,  1930, 
24,  641 — 648). — Air-  and  kiln-drying  of  wood  de¬ 
creases  the  total  pentosans,  but  increases  tho  cellulose- 
pentosans  and  tho  lignin.  Oven-drying  increases 
lignin  and  causes  a  slight  amount  of  hydrolysis  of  the 
carbohydrate  components  which  is  more  marked  in 
the  heartwood.  Well-regulated  kiln-drying  treat¬ 
ment  of  timber  is  strictly  comparable  in  effect  to 
ordinary  air-drying.  Softwoods  can  be  kiln-dried  with, 
greater  ease  than  hardwoods  because  of  their  lower 
pentosan  content.  S.  S.  Zilva. 

Action  of  a-  and  (3-rays  on  protoplasm.  (Erl.) 
N.  Eeiohtinger  (Naturwiss.,  1930,  18,  252 — 257). — 
Polonium  and  radium -E  were  employed  as  sources  of 
a-  and  P-rays,  respectively.  The  radiating  strengths 
of  the  a-  and  P-rays  were  respectively  equivalent  to 
0-0027  and  0-094  rug.  of  radium  :  the  period  of 
irradiation  was  from  5  to  48  hrs.  After  irradiation  of 
germinated  seeds  of  Crepis  virens  some  were  fixed, 
stained  with  iron  hoematoxylin,  and  examined,  whilst 
others  were  planted  and  their  growth  was  compared 
with  the  growth  of  non-irradiated  seeds  planted  at 
the  same  time.  After  18  days  the  plants  from  seeds 
irradiated  with  a-rays  were  much  larger  than  the 
control  plants,  whilst  the  plants  from  the  seeds 
irradiated  with  p-rays  were  very  much  smaller. 

W.  R.  Angus. 

Action  of  ultra-violet  rays  on  the  germination 
of  seeds  and  the  growth  of  plants.  G.  Mezzadroli 
and  E.  Vareton  (Atti  R.  Accad.  Lincei,  1930,  [vi], 
11,  316 — 320). — Ultra-violet  rays  of  wave-length  less 
than  3000  A.  exert  a  harmful  influence  on  the  germin¬ 
ation  of  seeds  and  on  the  growth  of  plants.  Short 
exposures  to  the  total  rays  from  a  quartz  mercury- 
vapour  lamp  stimulate,  but  long  exposures  injure, 
germination  and  growth.  T.  H.  Pope. 

Prolonged  effect  on  Digitalis  purpurea  of 
exposure  under  ultra-violet-transmitting  glass. 
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A.  McCrea  (Science,  1930,  71,  346). — Permanent 
benefit  results  from  exposure  during  seedling  develop¬ 
ment  under  glass  affording  increased  transmission  to 
ultra-violet  radiation.  L.  S.  Theobald. 

Action  exerted  by  ultra-short  electromagnetic 
waves  on  the  catalase  activity  of  seeds.  G. 
Mezzadroli  and  E.  Vareton  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  429— 432).— The  ultra-short 
waves  (X  2 — 3  metres)  emitted  by  a  radio-oscillator 
exert  a  favourable  effect  on  the  germination  of  barley 
and  bean  seeds,  which  show  enhanced  catalase 
activity  during  the  early  days  of  germination. 

T.  H.  Pope. 

A'-Ray  analysis  of  cotton  fibres.  G.  L.  Clark, 
L.  W.  Pickett,  and  W.  K.  Farr  (Science,  1930,  71, 
293 — 294), — X-Ray  investigation  of  the  fibres  of 
Gossypiurn  hirsutum  at  various  growth  intervals  (up 
to  55  days)  by  the  diffraction  method  show  that  in  all 
cases  the  patterns  indicate  a  crystalline  condition 
which,  however,  becomes  more  perfect  with  age.  A 
progression  in  fibering,  in  micellar  size,  and  in  the 
dimensions  of  the  unit  crystal  cell  has  been  traced. 

L.  S.  Theobald. 

Relationship  of  environmental  factors  to 
growth  and  pathogenicity  to  sugar-cane  of 
Pythium  isolated  from  roots.  H.  H.  Flor  (Phyto¬ 
path.,  1930,  20,  319 — 328). — Pytliium  from  sugar¬ 
cane  grew  well  in  culture  solutions  of  pa  5-3 — 9-2,  but 
did  not  survive  at  pa  4-6.  Pythium  injury  increased 
with  soil  moisture  content  but  decreased  with  rising 
temperature.  A.  G.  Pollard. 

Apparent  destruction  of  coniferous  wood  by 
the  larva  of  the  common  beetle  (Hylotrupes 
bajalus,  L.).  R.  Falcic  (Ccllulosechcm.,  1930,  11, 
89 — 91). — A  piece  of  fir-wood,  which  had  been  attacked 
by  this  larva  alone,  was  divided  into  two  portions,  the 
fine  powder  from  the  bore-holes  and  the  wood  sur¬ 
rounding  these  holes.  Analyses  showed  that  no 
lignin  or  resin,  but  about  21%  of  the  combined 
cellulose  and  hemicellulose  had  been  utilised  by  the 
larva.  Since  no  discoloration  or  damage  to  structure 
had  occurred,  it  is  suggested  that  the  lignin-cellulose 
complex,  pre-existing  in  the  original  wood,  remains 
unchanged.  T.  H.  Morton. 

Manometric  determination  of  the  carbon 
dioxide  content  of  gas  mixtures.  H.  A.  Krebs 
(Biochem.  Z.,  1930,  220,  250 — 252;  cf.  Warburg 
and  Ivubowitz,  A.,  1929,  109). — The  carbon  dioxide 
content  of  gas  mixtures  containing  0-10 — 10-0  vol.-% 
of  carbon  dioxide  can  be  determined  by  means  of  an 
apparatus  which  consists  of  a  specially-constructed 
flask  connected  to  a  manometer  containing  lead 
perchlorate  solution.  The  gas  is  absorbed  in  the 
alkaline  liquid  resulting  from  the  mixture  of  solutions 
of  potassium  permanganate  and  sodium  iodide. 

W.  McCartney. 

Use  of  the  Barcroft  apparatus  for  measuring 
tissue  respiration.  M.  Dixon  and  K.  A.  C.  Elliott 
(Biochem.  J.,  1930,  24,  820— S33).— The  usual  method 
for  absorbing  the  carbon  dioxide  evolved  in  respiration 
experiments  in  the  Barcroft  apparatus  is  not  trust¬ 
worthy  because  of  the  insufficient  rate  of  absorption 


of  the  carbon  dioxide  by  the  alkali  present.  A 
modification  of  the  apparatus,  overcoming  this 
difficulty,  is  described  which  consists  of  the  introduc¬ 
tion  of  a  sheaf  of  filter-paper  moistened  in  alkali 
solution  in  the  absorption  tube.  Experiments  on 
the  extent  to  which  diffusion  effects  may  limit  the 
results  obtained  when  the  Barcroft  apparatus  is  used 
for  measuring  velocities  of  oxygen  uptake  are 
described  and  discussed.  S.  S.  Zilva, 

Electron  equilibria  in  biological  systems. 
III.  A  vacuum-tube  static  voltmeter  which 
eliminates  minute  polarisation  currents.  H. 
Kahler,  F.  de  Eds,  S.  Rosenthal,  and  C.  Voegtiin 
(Amer.  J.  Physiol.,  1929,  91,  225— 237).— With  a  thin 
glass  electrode  the  current  is  best  measured  with 
vacuum-tube  voltmeter.  E.  Boyland. 

Apparatus  for  evaporation  of  liquids  in  a  test- 
tube.  M.  A.  Logan  (J.  Biol.  Chem.,  1930,  86,  761— 
764). — Rapid  evaporation  of  biological  fluids  is 
obtained  by  blowing  a  current  of  hot  air  on  to  the 
surface  of  the  fluid  which  is  contained  in  a  test-tube 
and  maintained  close  to  the  b.  p. 

C.  R.  Harinciton. 

Testing  of  ampoule  glass  for  alkalinity.  C. 
Stick  (Pharm.-Ztg.,  1930,  75,  482).— The  ampoules 
are  filled  with  very  dilute  hydrochloric  acid  containing 
methyl-red  and  heated  in  a  boiling  water-bath  for 
15  min.,  after  which  the  colour  of  the  acid  is  examined. 

W.  0.  Kermack. 

Absorption  ratios  of  biological  stains.  W.  C. 
Holmes  and  A.  R.  Peterson  (Stain  Tech.,  1930,  5, 

65 — 72). — The  “  absorption  ratio  ”  is  the  ratio  of  the 
extinction  coefficients  of  a  solution  of  a  dye  at  two 
specific  wave-lengths.  If  the  wave-lengths  are  selected 
on  opposite  sides  of  the  absorption  maximum  of  the 
dye  the  absorption  ratio  defines  the  spectral  position 
of  the  absorption  band.  If  they  are  selected  on  the 
same  side  of  the  maximum  the  ratio  defines  the 
gradient  of  the  slope  of  the  band  within  the  region  of 
measurement.  The  absorption  ratio  affords  a  means 
of  differentiating  between  different  dyes,  and  the 
ratios  of  about  500  biological  stains  have  been 
measured.  H.  W.  Dudley. 

Electrometric  determination  of  calcium-ion 
concentration.  M.  Le  Blanc  and  O.  Harnapp  \p- 
Elektrochem.,  1930,  36,  116— 117).— The  combination 
Zn|ZnC204|CaC20.j|CaCl2  solution  is  pot  suitable  for 
the  determination  of  the  calcium -ion  concentration 
in  blood ;  too  long  a  time  (7 — 8  weeks)  is  required  for 
the  establishment  of  equilibrium,  and  a  slow-  replace¬ 
ment  of  calcium  ions  by  zinc  takes  place ;  in  0-01— 

0  005AT-solutions  about  43%  of  the  calcium  ions  arc 
thus  removed  from  the  solution.  H.  F.  Gillbe. 

Determination  of  organic  nitrogen  in  liqifi1^' 

R.  B.  Saxdix  and  N.  M.  Stover  (Canad.  J-  %5/’  f 
1930,  2,  264 — 266). — The  liquid  (urine,  milk,  beer) » 
heated  with  a  mixture  of  sodium  and  potassw  ^ 
hydroxides  in  a  copper  tube  in  a  current  of  natl’ 
gas.  The  ammonia  evolved  is  passed  through  a  ■  r 
and  absorbed  in  boric  acid  solution.  The  values  f°u 
are  almost  identical  with  those  obtained  «> 
Kjeldahl  method.  H.  Burto.  • 
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Hydrogen  atom  in  the  Stark  effect. 

Slack  (Physical  Rev.,  1930,  [ii],  35,  1170—1170; 
of.  A.,  1927,  391). — Theoretical.  Characteristics  of 
the  hydrogen  atom  wave  function,  which  show  the 
statistical  distribution  of  electronic  charge  with 
respect  to  the  nucleus  and  electric  field,  are  computed 
for  the  first  five  quantum  states ;  results  are  tabulated, 
and  are  represented  graphically  for  one  state.  The 
average  co-ordinates  of  the  electronic  charge  are 
computed  and  tabulated.  N.  M.  Bligh. 

Third  order  Stark  effect  for  the  hydrogen 
series  lines  and  Hy.  R.  Gebatjer  and  H.  R. 
von  Trattbenberg  (Z.  Physik,  1930,  62,  289 — 299). — 
Hydrogen  canal  rays  were  exposed  to  the  radiation 
of  a  strong  perpendicular  electric  field  of  947,600 
volts/cm.  The  Stark  effect  for  the  hydrogen  series 
lines  Hjj  and  Hy  was  observed  and  measured.  The 
results  thus  obtained  wero  compared  with  those 
calculated  by  Schrodinger’s  theory.  The  accuracy 
of  the  method  was  so  great  that  it  was  possible  to 
compare  the  third  order  Stark  effect  in  this  way. 
For  very  strong  fields  in  the  neighbourhood  of  the 
limit  of  existence  of  excited  atoms  (about  10°  volts 
per  cm.)  there  was  satisfactory  agreement  between 
theory  and  experiment  for  the  lines  considered. 
There  were,  however,  certain  systematic  deviations 
from  theory  for  the  highest  fields  which  can  be  ex¬ 
plained  by  a  Stark  effect  of  the  fourth  order. 

A.  J.  Mee. 

Ionisation  of  hydrogen  by  single  electron 
impact.  W.  Bleakney  (Physical  Rev.,  1930,  [ii], 
35,  1180 — 118G). — Available  evidence  on  the  ions 
produced  by  electron  impact  in  hydrogen  had  failed 
to  show  that  any  ion  other  than  H2f  results  from 
single  electron  impact.  Using  a  method  previously 
described  (cf.  A.,  1929,  970)  the  primary  ions  in 
hydrogen  wero  investigated.  Results  indicate  tho 
formation  of  H2+  at  15-4±0-l,  H+  at  18-0±0-2,  and 
H+  at  26 — 30  volts,  the  last  having  various  amounts 
°'  kinetic  energy,  and  are  in  agreement  with  an 
analysis  of  the  theoretical  potential  energy  curves 
(cf.  Condon,  A.,  1929,  120).  Curves  showing  the 
relative  number  of  each  of  these  types  of  ions  indicate, 
at  the  higher  velocities,  about  92,  1,  and  7%,  respec- 
hvely.  A  curve  for  the  probability  of  ionisation  for 
all  types  together  as  a  function  of  the  electron  velocity 
shows  a  well-defined  maximum  at  00  volts. 

N.  M.  BLion. 

Relation  between  the  continuous  and  the 
many-lined  spectra  of  hydrogen.  V.  IIukumoto 
3s 


(Nature,  1930, 125,  975). — Certain  band  groups  of  the 
many-lined  spectrum  in  the  visiblo  region  are  often 
strong  when  the  continuous  spectrum  is  intense.  In 
the  ordinary  discharge  tube  this  continuous  spectrum 
is  vory  intense  at  high  pressure  (5 — 8  cm.  of  mercury) 
and  is  accompanied  by  tho  band  groups  of  tho  triplet, 
system  of  the  hydrogen  molecule  in  greater  intensity 
than  the  othor  many -lined  spectrum. 

L.  S.  Theobald. 

Combination  series  of  helium.  Y.  Ishtda  and 
T.  Tamura  (Sci.  Papers  Inst.  Pliys.  Cliem.  Res., 
Tokyo,  1930,  13,  115 — 134). — The  positions  of 
normally  forbidden  lines  which  appear  in  the  presence 
of  an  electric  field  are  determined,  The  lowest  field 
at  which  any  forbidden  line  appears  is  also  determined. 
The  intensity  of  this  critical  field  decreases  with 
increasing  total  quantum  number.  There  is  no 
obvious  connexion  between  critical  field  strength  and 
azimuthal  quantum  number,  hut  a  smooth  curve 
is  obtained  if  the  critical  field  strength  is  plotted 
against  change  in  azimuthal  quantum  number. 

A.  B.  D.  Cassle. 

Application  of  the  Stern-Gerlach  experiment 
to  the  study  of  active  nitrogen.  L.  C.  Jackson 
and  L.  P.  Broadway  (Proc.  Roy.  Soc.,  1930,  A,  127, 
678 — 689). — With  the  object  of  obtaining  definite 
evidence  as  to  the  nature  of  the  chemically  active 
constituent  of  active  nitrogen,  a  stream  of  active 
nitrogen  was  investigated  hy  the  Stern-Gerlach 
method.  The  nitrogen  was  activated  hy  means  of  a 
condensed  electric  discharge  and  the  presence  of  the 
beam  recorded  hy  the  use  of  silver  nitrate  as  indicator. 
The  whole  of  the  apparatus  used,  except  for  the 
electrodes  and  screen  carrier,  was  constructed  of 
pyrex  glass.  The  results  obtained  indicated  that  the 
entity  producing  the  trace  on  the  silver  nitrate  screen 
had  a  magnetic  moment  such  that  the  splitting  was 
J1  /3,  and  it  is  shown  that  this  must  be  due  to 
the  nitrogen  atom  in  the  metastable  2 Pvz  state.  No 
evidence  was  found  for  the  presence  of  atoms  or 
molecules  in  other  states.  The  results  support  the 
theory  of  Cario  and  Kaplan  (this  vol.,  124)  that  the 
production  of  the  11 -5-volt  excited  nitrogen  molecules 
of  the  after-glow  is  due  to  an  interaction  between  a 
raetastable  moleculo  in  the  3S  state  (8  volts)  and  a 
metastable  nitrogen  atom  in  the  -P  state  (3-5  volts). 
The  fact  that  the  2P  metastable  state  was  recorded 
whether  the  discharge  tube  was  run  under  conditions 
which  gave  the  after  glow  or  in  the  glowless  state 
when  the  walls  were  catalvtically  active  indicates  the 
correctness  of  the  suggestion  of  Cario  and  Kaplan 
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(loc.  cAt.)  that  the  absence  of  the  after-glow  is  due  to 
the  deactivation  of  the  mctastable  3£  molecules  by 
the  walls  of  the  tube.  L.  L.  BiRCUMsnAW. 

Zeeman  effect  of  the  lines  of  neon  isotope 
Ne22.  H.  Nagaoka  and  T.  Mishima  (Proc.  Imp. 
Acad.  Tokyo,  1930,  6,  143 — 145). — A  magnetic  field 
which  separates  the  normal  components  of  the  Ne20 
triplet  line  by  half  fringe  intervals  was  used.  When 
this  magnetic  field  is  applied,  fringes  due  to  triplet 
lines  do  not  become  more  numerous,  but  are  all 
displaced  one  half  fringe  interval.  Fringes  due  to 
Ne22  did  not  alter  their  position  relative  to  Ne20 
fringes  when  this  magnetic  field  was  applied;  i.e., 
the  Zeeman  effect  is  the  same  for  both  isotopes. 

A.  B.  D.  Cassie. 

Stark  effect  in  the  ultra-violet  spectrum  of 
neon.  Y.  Ishida  (Nature,  1930,  125,  970). — The 
principal  changes  accompanying  the  Stark  effect  in 
the  ultra-violet  spectrum  of  neon  are  recorded. 

L.  S.  Theobald. 

Hyperfine  structure  in  neutral  manganese, 
Mn  i.  H.  E.  White  and  It.  Ritschl  (Physical  Rev., 
1930,  [ii],  35,  1146 — 1160). — The  hyperfine  structure 
patterns  of  about  40  lines  in  the  Mn  i  spectrum  were 
photographed,  and  results  arc  tabulated.  Vector 
diagrams  are  drawn  for  the  space  quantisation  of  each 
valency  electron  with  respect  to  the  nucleus,  and 
hyperfine  structure  terms  are  computed  (cf.  this  vol., 
265).  The  normal  eSsi2  (3d54s2)  state  is  narrow,  and 
the  metastable  9D  (3dHs)  terms  show  the  widest 
separations.  The  hyperfine  structure  is  determined 
primarily  by  the  coupling  between  the  4s  electron  and 
the  nucleus,  but  the  remaining  valency  electrons  must 
be  taken  into  account.  The  hyperfine  structure 
formula  (cf.  Goudsmit,  this  vol.,  265)  is  extended  to 
include  the  spins  of  all  the  valency  electrons  and  their 
l  values;  coupling  constants  for  each  electron  are 
computed.  :  N.  M.  Bligh. 

Change  of  wave-length  and  intensity  in  iron 
lines  by  disruptive  discharge.  H.  Nagaoka,  T. 
Futagami,  and  I.  Machida  (Proc.  Imp.  Acad. 
Tokyo,  1930,  6,  146 — 149). — A  condenser  of  1-5 
microfarads  was  charged  until  an  air-gap  of  1  cm. 
between  wedge-shaped  electrodes  of  electrolytic  iron 
broke  down.  This  gave  an  explosive  discharge,  the 
omitted  radiation  from  which  was  examined  by  a 
concave  grating.  The  iron  linos  are  shifted  from 
their  normal  wave-lengths,  and  their  intensities  are 
changed.  Photographs  showing  these  changes  are 
reproduced.  A.  B.  D.  Cassie. 

Band  spectra  of  zinc  and  cadmium  vapours. 
S.  Mrozowski  (Z.  Physik,  1930,  62,  314 — 330). — 
'The  absorption  spectra  of  zinc  and  cadmium  vapours 
were  investigated  and  compared  with  the  spectrum  of 
mercury.  In  the  zinc  spectrum  a  band  series  dis¬ 
covered  by  Mohler  and  Moore  was  confirmed  and  its 
convergence  limit  found.  The  effect  of  heat  on  the 
band  fluorescence  of  cadmium  vapour  was  also 
investigated  and  the  best  conditions  for  obtaining  the 
band  emission  of  zinc  and  cadmium  vapours  by 
electric  discharge  were  found.  The  spectra  were 
ordered  by  using  data  already  available  and  by 
applying  two  general  assumptions,  viz.,  that  the 
formation  of  the  bands  is  due  to  diatomic  molecules 


which  possess  a  van  dcr  Waals  linking,  and  that  the 
selection  rule  for  atomic  transitions  holds  with 
approximate  accuracy  for  these  molecules.  In  this 
■way  the  molecular  levels  can  be  calculated.  Regulari¬ 
ties  appearing  in  the  mercury  spectrum  were  also 
found  in  the  spectra  of  zinc  and  cadmium. 

A.  J.  Mee, 

Mean  lives  of  lines  of  mercury  triplet  23Poia- 
23S’1.  R.  H.  Randall  (Physical  Rev.,  1930,  [ii],  35, 
1161 — 1169). — The  triplet  was  excited  by  simple 
electron  impact  at  low  voltages,  and  a  specially 
designed  potassium  hydride  photo-electric  cell  was 
used  as  the  detecting  system.  Results  agree  with 
the  assumption  of  exponential  decay  of  radiation 
after  impact.  The  lines  A  4047  and  A  4358  had  the 
same  life,  5-75x  l0~8  sec.,  supporting  the  assumption 
that  lines  from  the  same  level  have  the  same  life. 

The  life  value  for  A  5461  was  2-37  X 10'7  sec.,  and  it  is 
suggested  that  this  higher  value  may  bo  explained  by 
consideration  of  the  fine  structure  of  the  23o1  level,  in 
agreement  -with  the  anomalous  fine  structure  found 
by  Collins  (cf.  A.,  1929,  112).  N.  M.  Bligh. 

Possible  origin  of  the  band  at  2540  in  the 
spectrum  of  mercury  vapour.  R.  Rollefson 
(Physical  Rev.,  1930,  [ii],  35,  1177 — 1179). — 

Theoretical .  The  mercury  2540  A.  band  can  be 
oxplained  on  the  basis  of  a  molecule  with  low  energy 
of  dissociation,  in  agreement  with  the  work  of 
Koernicke  (cf.  A.,  1925,  ii,  848)  on  the  heat  of  dis¬ 
sociation  of  Hg2.  The  high  values  for  the  heat  of 
dissociation  obtained  by  Mrozovski  (cf.  A.,  1929,  860)  , 

are  discussed.  N.  3VI.  Bligh.  ;! 

Concentration  of  metastable  mercury  atoms. 

E.  Gaviola  (Physical  Rev.,  1930,  [ii],  35,  1226— 
1230;  cf.  this  vol.,  125).— Theoretical.  The  con¬ 
centration  of  metastablo  atoms  in  presence  of  3  mm. 
of  nitrogen  was  recalculated  from  existing  data,  and 
taking  into  account  the  different  statistical  weights 
of  the  levels  2SP1  and  23P0.  Corrected  curves  are 
given  for  the  number  of  metastable  atoms  as  functions 
of  the  foreign  gas  pressure  for  carbon  monoxide,  water 
vapour,  nitrogen,  argon,  and  helium. 

N.  M.  Bligh. 

Uniform  positive  column  of  an  electric  dis¬ 
charge  in  mercury  vapour.  T.  J.  Killian 
(Physical  Rev.,  1930,  [ii],  35,  1238— 1252).— The 
uniform  positive  column  was  investigated  in  a  long 
cylindrical  tube,  using  the  Langmuir  probe  electrode 
method.  Measurements  were  made  of  the  space 
potentials,  random  electron  current  densities,  and  the 
electron  temperatures  along  the  axis  and  across  a 
diameter  of  the  tube  at  various  vapour  pressures. 

The  mobility  of  the  ions  was  obtained  and  the  results 
are  interpreted  in  terms  of  the  mean  free  path  of  the 
electrons  by  Lange vin’s  expression  for  mobility,  the 
mean  free  paths  being  in  fair  agreement  with  those 
from  angular  scattering  experiments.  The  rate  of 
generation  of  positive  ions  was  obtained  and  dis¬ 
cussed.  The  ratio  of  the  concentrations  of  electrons 
at  any  two  points  on  a  diameter  satisfies  the  Boltz¬ 
mann  equation.  N.  M.  Bligh. 

Absorption  of  resonance  radiation  in  mercury 
vapour.  A.  R.  Thomas  (Physical  Rev.,  1930,  [hi. 

35,  1253 — 1261). — The  theories  of  Malinovski  and 
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of  Wilson  (cf.  A.,  1928,  507 )  for  the  absorption  in 
mercury  vapour  of  mercury  resonance  light  of  wave¬ 
length  2536-7  A.  aro  briefly  roviowed.  The  absorption 
coefficient  for  resonance  radiation  increases  as  the 
number  of  absorbing  atoms  decreases,  this  being 
probably  due  to  a  Doppler  effect  in  the  radiating 
vapour.  Tho  resonance  radiation  from  mercury 
vapour,  used  as  a  jet  to  diminish  tho  influence  of  this 
effect,  was  investigated,  and  a  series  of  absorption 
coefficient  measurements  of  this  light  is  given.  The 
maximum  atomic  absorption  coefficient  is  10-22  x  10~13, 
a  value  larger  than  has  been  previously  observed. 
Malinovski’s  assumption  that  emission  and  absorption 
lines  have  the  same  width  is  not  supported,  the 
results  favouring  Wilson’s  theory,  which  regards  tho 
mercury  atoms  as  behaving  like  simple  linear 
oscillators.  N.  M.  Bligh. 

Absorption  of  resonance  lines  in  mercury 
vapour  on  admixture  of  foreign  gases.  E.  A. 
Neumann  (Z.  Physik,  1930,  62,  368— 393).— The 
effect  of  the  addition  of  different  foreign  gases  (air, 
argon,  helium,  and  hydrogen)  on  tho  total  absorption 
of  the  mercury  resonance  lines  in  a  layer  of  mercury 
vapour  was  found.  The  effect  on  tho  number  of 
collisions  was  obtained  by  using  the  kinetic  theory 
valuation  of  the  diameter  of  the  molecule  of  the  foreign 
gas,  and  the  diameter  of  tho  charged  mercury  atom 
calculated  by  Stuart.  Tho  diminution  of  the  total 
absorption  was  used  as  a  measure  for  the  widening  of 
the  absorption  lines.  Tho  collision  number-absorp¬ 
tion  curves  for  air  and  argon  were  found  to  be  within 
the  experimental  error,  but  those  for  helium  and 
hydrogen  deviated  somewhat.  An  unsuccessful 
attempt  was  made  to  find  a  quantity  other  than  the 
collision  number  into  which  the  absorption  could  bo 
brought  into  relationship.  The  differing  effects  of 
the  different  gases  added  appear  to  be  due  in  some 
measure  to  the  different  mol.  wt.  either  directly,  or 
because  of  the  resulting  variations  in  the  mean 
molecular  velocities,  and  partly  to  the  difference  in 
field  properties  of  the  molecules.  A.  J.  Mee. 

Striated  discharge.  D.  A.  Keys  and  J.  F.  Heard 
(Nature,  1930, 125,  971 — 972). — With  discharge  tubes 
filled  with  hydrogen,  oxygen,  helium,  or  neon,  the 
variation  of  the  striation  separation,  S,  with  the  radius 
of  the  tube  can  be  represented  by  the  relation  S— 
'HCr’1,  where  A  and  0  are  constants  depending  on 
the  nature  of  tho  gas.  For  hydrogen  A  is  zero,  whilst 
«  and  C  appear  to  depend  on  the  amount  of  mercury 
vapour  present.  L.  S.  Theobald. 

Extension  of  Houston’s  and  Slater’s  multiplet 
relations.  S.  Goudsmit  (Physical  Rev.,  1930,  [ii], 
35, 1325— 133G;  cf.  Houston,  A.,  1929,  480;  Slater, 
this  vol.,  126). — Theoretical.  A  simplified  method 
13  given  for  deriving  expressions  for  the  change  in  the 
positions  of  the  energy  levels  with  change  in  electron 
coupling.  The  typo  of  equation  for  the  first  order 
perturbations  to  the  energy  is  known  from  perturb¬ 
ation  theory,  and  the  coefficients  are  found  from  the 
hnown  energies  in  extreme  and  extreme  Russell- 
Saunders  coupling.  The  method  is  illustrated  for 
Pi<  p2,  p3,  sp+s,  dr,  and  d&  configurations,  and  is 
^tended  to  treatment  of  the  Zeeman  effect.  The 
change  in  g  values  is  discussed.  N.  M.  Bligh. 


Resonance  separations  in  configurations  of 
type  j >5s  and  tl9s.  O.  Laporte  and  D.  It.  Inglis 
(Physical  Rev.,  1930,  [ii],  35,  1337—1341 ;  cf.  pre¬ 
ceding  abstract). — Theoretical.  Houston’s  formulce 
(cf.  A.,  1929,  4S0)  are  applied  to  the  cases  p5s  and  d9s 
with  negative  values  of  the  interval  factor  and  of  the 
parameter  describing  the  transition.  Results  of  the 
application  of  the  expressions  thus  obtained  to 
tho  separations  and  g  values  of  a  number  of  spectra 
are  satisfactory.  N.  M.  Bligh. 

Singlet-triplet  interval  ratios  for  sp,  sd,  sf, 

2 As,  and  das  configurations.  E.  U.  Condon  and 
G.  H.  Shortley  (Physical  Rev.,  1930  [ii],  35,  1342— 
1346). — Theoretical.  The  accuracy  of  Houston’s 
theory  (cf.  preceding  abstracts,  and  A.,  1929,  480)  of 
tho  relation  of  the  triplet  interval  ratio  to  the  singlet- 
triplet  interval  for  two  electron  configurations  with 
one  electron  in  an  s  stato  is  examined  by  tho  applic¬ 
ation  of  available  data,  and  good  agreement  with 
deviations  from  tho  Lande  interval  rule  which 
accompany  departure  from  Russell-Saunders  coupling 
is  shown.  Various  discrepancies  are  found,  tho  most 
pronounced  being  for  elements  of  high  atomic  number, 
and  are  attributed  to  the  influence  of  second-order 
perturbations.  N.  M.  Bligh. 

Properties  of  abnormal  lines  and  series  in 
atomic  spectra.  H.  Deslandrus  (Compt.  rend., 
1930,  190,  1250 — 1254). — A  discussion  of  the  nature 
and  magnitude  of  the  difference  between  the  observed 
frequencies  of  the  lines  of  atomic  spectra  and  those 
calculated  from  the  usual  formulce  (Balmer,  Rydberg, 
Ritz,  Hicks),  with  special  reference  to  magnesium, 
barium,  helium,  lithium,  and  sodium.  The  relation 
of  the  frequencies  of  these  abnormal  lines  to  the 
author’s  elemental  frequency  1062-5  (cij)  is  indicated, 
and  it  is  pointed  out  that  the  series  associated  with 
6  multiples  of  dt  each  include  a  more  or  less  strong 
line  which  i&  almost  a  multiple  of  dv  tho  other  lines 
being  multiples  of  dJ2n,  where  n  varies  from  1  to  8. 
The  frequencies  of  lines  appear  to  change  with  their 
intensities.  J.  Grant. 

Ratio  of  the  number  of  Ca1-  atoms  in  the  solar 
atmosphere  over  faculse  and  over  corresponding 
parts  of  the  solar  surface  near  the  limb.  P. 
Kremer  (Proc.  K.  Akad.  Wetenscli.  Amsterdam, 
1930,  33,  379— 388).— Analysis  of  the  II  and  K  lines 
in  the  spectra  of  faculse  by  means  of  Unsold’s  formulce 
(A.,  1928,  456)  indicates  that  the  number  of  Ca+ 
atoms  over  a  facula  is  smaller  than  over  a  correspond¬ 
ing  undisturbed  part  of  the  photosphere. 

O.  J.  Walker. 

Homochromatic  spectrophotometry  in  the 
extreme  ultra-violet.  G.  R.  Harrison  and  P.  A. 
Leighton  (J.  Opt.  Soc.  Amer.,  1930,  20,  313 — 330). — 
For  spectrophotometry  in  the  Schumann  region 
plates  may  be  rendered  sensitive  by  coating  them  with 
fluorescent  oils.  Full  details  of  the  method  are  given 
and  suggestions  for  the  use  of  fluorescent  materials’ 
for  other  problems  of  spectrophotometry  are  discussed. 

C.  W.  Glbby. 

Band  spectrum  of  sulphur.  H.  H.  van  Idde- 
kinge  (Nature,  1930, 125, 858). — The  spectra  obtained 
by  passing  a  high-voltage  discharge  through  hydrogen 
sulphide  at  a  pressure  of  a  few  mm.  showed  the  same 
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band  spectrum  in  emission  as  was  observed  in  absorp¬ 
tion  by  Henri  and  by  Rosen  (A.,  1928,  687)  with  the 
difference  tha  t  the  diffuse  bands  arc  absent.  A  second 
band  system  with  maximum  intensity  at  2570  A., 
apparently  also  due  to  S2,  has  been  observed. 

L.  S.  Theobald. 

Scattering  of  A-rays  by  bound  electrons.  B.  B. 
Ray  (Nature,  1930,  125,  856). — In  passing  through 
carbon,  nitrogen,  and  oxygen,  the  copper  Ka  radiation 
produces  the  new,  diffuse,  and  broad  lines  1592,  1614, 
and  1643  N,  which  are  attributed  to  scattering  of  the 
radiation  by  the  elements  concerned.  A  portion  of 
the  nickel  Ka.  radiation  in  passing  through  carbon  and 
nitrogen  shows  the  new  lines  1719  and  1746  X. 

L.  S.  Theobald. 

Periodicity  of  elements  in  A'-ray  spectra.  Y. 
Dolejsek  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
380 — 382).— -The  difference  between  the  observed  and 
calculated  values  of  v/A  (cf.  A.,  1929,  225)  for  all 
elements  is  a  periodic  function  of  the  atomic  number, 
varying  according  to  the  periods  of  tho  periodic 
system,  v  being  the  characteristic  X-ray  frequency  of 
the  element.  If  the  values  arc  calculated  for  the 
highest  valency  forms  instead  of  for  the  free  elements, 
tho  periodic  function  becomes  discontinuous,  changing 
abruptly  at  the  end  of  each  period  and  at  tho  transition 
elements.  C.  W.  Gibby. 

Space-distribution  of  X-ray  photo-electrons 
ejected  from  the  K  and  L  atomic  energy  levels. 
0.  D.  Anderson  (Physical  Rev.,  1930,  [ii],  35, 1139— 
1145). — The  space  distribution  and  momentum  of 
photo-electrons  ejected  from  air,  ethyl  bromide,  and 
methyl  iodide  by  monochromatic  X-rays  were 
investigated  by  the  expansion  chamber  method.  A 
more  isotropic  space-distribution  was  found  for 
electrons  from  the  L  than  from  the  K  level  (cf. 
Auger,  A.,  1929,  367 ;  Watson,  this  vol.,  128).  For  a 
given  radiation  the  average  forward  momentum  of 
the  K  electrons  decreased  with  increase  in  the  binding 
energy  of  the  parent  atom,  but  was  constant  for  a 
given  velocity  of  ejection,  and  was  lower  than  for  the 
L  energy  level.  Results  for  the  K  level  are  in  fair 
agreement  with  quantum  mechanics.  N.  M.  Bligh. 

Polarised  and  directed  X-radiation  from  a 
crystal.  J.  Stark  (Naturwiss.,  1930,  18,  531).— 
Support  is  obtained  for  the  theory  that  the  electrons 
in  atoms  even  as  simple  as  hydrogen  and  helium  are 
definitely  oriented  with  respect  to  some  distinct  axis, 
by  observation  of  the  secondary  X-radiation  from 
bromine  atoms  consequent  on  the  absorption  of 
primary  X-radiation  by  monoclinic  yy-dibromo- 
anthracene  crystals.  At  one  position  perpendicular 
to  the  axis  of  the  crystal  the  intensity  of  the  secondary 
A'-radiation  of  the  bromine  atoms  is  greater  than  at  a 
smaller  angles  in  other  directions.  This  radiation  is 
also  polarised,  in  that  the  electric  vector  parallel  to  the 
axis  is  20%  greater  than  that  perpendicular  to  it. 
It  is  concluded  that  the  axes  of  the  molecules  in 
the  dibromoanthracene  crystals  lie  parallel  to  one 
another,  that  the  valency  axes  of  the  bromine  atoms 
are  alsp  parallel,  and  that  the  electrons  of  the  first 
two  shells  in  the  bromine  atom,  to  which  the  X-radi¬ 
ation  is  due,  lie  in  a  definite  position  with  respect  to 
one  axis.  J.  W.  Smith. 


Transmission  of  rapid  corpuscular  rays 
through  matter.  H.  Bethe  (Ann.  Physik,  1930, 
|v],  5,  325 — 400). — Theoretical.  The  inelastic  collision 
of  a  rapidly  moving  charged  particle  (electron,  proton, 
or  a-ray)  with  an  atom  is  treated  according  to  the 
wave-mechanics  theory  of  Born.  A  very  simple 
method  for  the  evaluation  of  the  matrix  elements  is 
given  and  the  bearing  on  the  intensity  of  the  Compton 
efToct  is  shown.  A  number  of  calculations  were  made. 
The  collision  with  hydrogen  atoms  and  with  more 
complicated  atoms  was  calculated  as  far  as  possible, 
and  the  following  were  deduced  :  the  angular  dis¬ 
tribution  of  inelastic  and  elastic  scattered  particles, 
the  excitation  cross-section  for  the  excitation  of 
optical  and  X-ray  levels  by  electronic  collision,  the 
total  number  of  inelastic  and  elastic  collisions,  the 
number  of  primary  and  secondary  ions  formed, 
the  velocity  distribution  of  secondary  electrons, 
and  tho  deceleration  of  the  colliding  particles. 
Agreement  with  experiment  is  satisfactory. 

A.  J.  Mee. 

H-Ionisation  capacity  of  rapidly  moving 
electrons.  F.  Wisshak  (Ann.  Physik,  1930,  [v], 
5,  507 — 552). — The  purpose  of  the  work  was  to 
determine  experimentally  the  number  of  atoms  ionised 
in  the  X  shell  by  the  transmission  of  rapid  electrons 
through  matter.  In  this  way,  the  number  of  atoms 
ionised  in  the  X  shell  is  obtained  as  a  function  of  the 
energy  of  tho  colliding  electrons  and  the  atomic 
number  of  the  atoms,  and  it  may  be  obtained  in 
absolute  value  from  intensity  measurements  of  the 
Ka  lines  of  chromium,  copper,  molybdenum,  and 
silver.  Tho  details  of  the  apparatus  and  method  are 
given.  The  result  is  compared  with  the  theory  of 
J.  J.  Thomson  and  an  empirical  formula  due  to 
Webster  (A.,  1928,  678,  691).  A.  J.  Mee. 

A'-Ray  spectrum  of  sulphur.  0.  Lundquist 
(Nature,  1930,  125,  925—926). — The  results  obtained 
with  various  sulphides  and  sulphates  using  aluminium 
as  the  anticathode  are  discussed  and  compared  with 
those  previously  obtained  with  copper.  Of  the 
sulphides  examined  only  copper  sulphide  maintains 
its  characteristic  (3-doublet  unchanged  on  the 
aluminium  cathode,  whilst  of  the  sulphates  only  that 
of  copper  has  the  same  structure  on  aluminium  and 
copper  anticathodes.  L.  S.  Theobald. 

Fluctuation  in  the  ionisation  of  earth  gases  in 
Siberia  over  a  period  of  years.  (Frl.)  M.  Oklova, 
G.  Hodalevitsch,  and  N.  Ljamin  (Physikal.  Z., 
1930,  31,  585— 589).— The  work  of  Orlov  in  1913  is 
compared  with  results  which  the  authors  have 
obtained  during  1927 — 1928.  The  method  of  obtain¬ 
ing  the  gas  and  measuring  the  ionisation  is  discussed. 
In  winter  the  ionisation  is  much  higher  than  in 
summer.  The  dependence  of  ionisation  on  the 
pressure  and  temperature  of  the  gas  is  considered. 

W.  R,  Angus. 

Electronic  conduction  and  ionisation  in  crossed 
electric  and  magnetic  fields.  N.  Minorsky  (A 
Franklin  Inst.,  1930,  42,  757 — 775). — Mathematical. 

W.  E.  Downey. 

Photo-electric  and  thermionic  properties  of 
platinum-coated  glass  filaments.  A.  K.  Brewer 
(Physical  Rev.,  1930,  [ii],  35,  1360— 1366).— Using  a 
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new  method  for  t ho  production  and  control  of  positive 
ions  (cf.  Cottrell  and  others,  J.  Opt.  Soc.  Ainer.,  1930, 
20,  152),  the  photo-electric  and  thermionic  properties 
of  platinum-sputtered  glass  filaments  were  investig¬ 
ated  with  special  reference  to  temperature  effect 
and  to  electrolysis  of  potassium  through  the  glass  to 
or  from  the  sputtered  coating.  When  electrolysis  is 
away  from  the  surface  the  photo-oloctric  threshold 
is  independent  of  the  tomperaturo  up  to  450°,  and 
towards  the  surface  up  to  200°,  its  value  being 
2720  A. ;  in  tho  latter  case  it  shifts  towards  the  red 
with  rise  of  temperature,  reaching  a  maximum  of 
about  4300  A.  at  410°.  Electrolysis  produces  iden¬ 
tical  effects  on  the  photo-electric  and  thermionic 
cmissivity  for  electrons,  and  also  on  positive  ion 
emission,  when,  in  addition,  a  maximum  emissivity 
occurs  for  a  specific  electrolysis  potential.  Ultra¬ 
violet  radiation  has  no  effect  on  the  thermionic 
emission  of  electrons  or  positive  ions  from  this  type 
of  filament.  N.  M.  Bligh. 

Role  of  the  core  metal  in  oxide-coated 
filaments.  E.  F.  Lowry  (Physical  Rev.,  1930,  [ii], 
35,  1367 — 1378). — Temperature-power  relations  were 
determined  for  oxide-coated  filaments  having  cores 
of  platinum-1 0%  iridium,  or  of  “  Konel,”  an  alloy  of 
nickel,  cobalt,  iron,  and  titanium.  Oxide-coated 
Konel  was  a  much  bettor  radiator  and  yielded  higher 
electron  emissions ;  no  activation  was  needed  other 
than  the  decomposition  of  the  alkaline-earth  carbonate 
coatings  to  oxides  in  a  vacuum.  In  view  of  the 
differences  found  for  the  two  types  of  oxide  filament 
a  new  theory  of  tho  mechanism  of  emission  is  sug¬ 
gested  ;  it  assumes  that  the  source  of  emission  is 
the  composite  layer  formed  by  occlusion  of  alkaline- 
earth  metal  on  the  surface  of  the  core,  and  that  the 
electrons  emitted  diffuse  through  the  interstices  in 
the  oxide  coating  into  the  vacuous  space.  A  number 
of  other  phenomena  are  accounted  for  by  this  theory. 

N.  M.  Bligh. 

Location  of  the  E.M.F.  in  the  photo-voltaic 
cell.  W.  N.  Lowry  (Physical  Rev.,  1930,  [iij,  35, 
1270—1283;  cf.  Russell,  A.,  1928,  1306).— The 
E.M.F.  of  the  photo-voltaic  cell  has  been  attributed 
to  an  illumination  effect  of  the  electrode-electrolyte 
boundary,  or  to  a  modification  of  the  electrolyte  with 
light.  A  modified  form  of  the  cell  devised  by  Mur¬ 
dock  (cf.  Trans.  Faraday  Soc.,  1927,  23,  593)  and  a 
four-element  vacuum  tube,  adapted  to  measure 
small  P.D.,  were  used.  The  photo-voltaic  E.M.F. 
appears  to  bo  due  to  a  modification  of  the  electro¬ 
lyte;  there  was  no  evidence  of  any  effect  due  to 
direct  illumination  of  the  electrode  or  the  electrode- 
electrolyte  boundary  region.  In  certain  circum¬ 
stances  the  current  cannot  be  regarded  as  proportional 
to  the  E.M.F. ;  this  quantity  increases  with  the 
concentration  of  the  electrolyte.  N.  M.  Bligh. 

Energies  of  electrons  in  gases.  J.  S.  Townsend 
(pi»il.  Mag.,  1930,  [vii],  9,  1 145— 1 173).— Recent 
experiments  on  the  determination  of  the  motion  of 
electrons  in  gases  with  photo-electric  currents  (cf. 
A-.  1923,  ii,  721 ;  Bailey,  A.,  1924,  ii,  221 ;  Hayman, 
Mag.,  1929,  [vii],  6,  586)  are  discussed,  and  the 
results  shown  to  be  inconsistent  with  Franck  and 
hertz’s  laws  of  impact  of  an  electron  on  a  molecule 


(cf.  Atkinson,  A.,  1928,  809).  In  particular  the 
suggestion  that  conductivity  is  due  to  impurities  is 
regarded  as  untenable  (cf.  A.,  1929,  969),  and  definite 
disagreement  is  demonstrated  in  the  case  of  monatom  ic 
gasos  with  the  experimentally  found  properties  of 
currents  in  wide  tubes,  and  with  the  visible  spectrum 
oxcited.  On  the  assumption  of  the  absence  of  any 
large  losses  of  energy  on  collision  (such  as  excite 
radiation),  and  neglecting  variations  in  the  amounts 
of  such  losses  in  other  circumstances  and  in  the  mean 
free  path,  the  motion  of  electrons  due  to  diffusion 
is  investigated  mathematically.  Wide  differences  in 
the  velocities  in  the  direction  of  the  electric  forco  and 
in  amount  of  energy  lost  arc  shown  to  exist  in  different 
groups  of  electrons.  These  tend  to  disappear  under 
the  influence  of  that  force.  It  is  also  shown  that 
18,  5,  and  1%  of  the  electrons  have  energies  exceeding 
the  moan  by  factors  1*5,  2,  and  2-5,  respectively. 

C.  A.  SlLBERRAD. 

Relation  of  electronic  waves  to  light  quanta 
and  to  Planck’s  law.  (Sir)  J.  J.  Thomson  (Phil. 
Mag.,  1930,  [vii],  9,  1185 — 1194). — An  electron  inside 
an  atom  consists  of  a  core  and  a  system  of  waves. 
Such  a  system  if  detached  from  tho  core  would  he  a 
light  quantum,  which  consists  therefore  of  a  system  of 
electronic  waves  flowing  round  a  closed  circuit.  It  is 
quantised  because  of  the  necessity  of  having  an 
integral  number  of  wave-lengths  round  the  circuit. 
In  actual  fact  a  light  quantum  is  thrown  off  when  an 
electron  falls  from  a  higher  to  a  lower  energy  level, 
the  excess  of  energy  being  thrown  off  as  a  separate 
wave  system,  leaving  the  core  with  the  wave  system 
appropriate  to  the  lower  level.  The  theory  is  dis¬ 
cussed  mathematically  and  shown  to  be  consistent 
with  Planck’s  law.  C.  A.  Silberrad. 

Electron  energy  losses  in  mercury  vapour. 
C.  W.  Foard  (Physical  Rev.,  1930,  [ii'J,  35,  1187— 
1195;  cf.  Whitney,  A.,  1929,  1359). — Using  an 
improved  magnetic  spectrum  method  giving  increased 
sensitivity  for  slow  electrons,  and  improved  resolving 
power,  the  energy  losses  of  slow  electrons  in  mercury 
vapour  were  investigated,  mainly  for  tho  region 
0 — 25  volts.  Tho  energy  losses  found,  below  that 
required  for  ionisation,  were  :  4-9,  54,  6-7,  7-7,  8-8, 
and  9-8  volts,  corresponding  with  the  transitions  of  a 
valency  electron  from  the  basic  1<S’  level  up  to  each 
of  the  higher  levels  to  4P.  A  new  loss  was  discovered 
of  11-07  volts,  and  it  is  suggested  that  this  loss  involves 
the  simultaneous  displacement  of  both  valency 
electrons  from  their  normal  levels.  N.  M.  Bligh. 

Absorption  coefficient  for  slow  electrons  in 
gases.  C.  E.  Normand  (Physical  Rev.,  1930,  [ii], 
35,  1217 — 1225). — In  order  to  detect  fine  structure 
using  an  apparatus  having  a  high-velocity  resolving 
power,  and  to  extend  measurements  into  the  low- 
velocity  region,  the  absorption  coefficients  for  0-5 — 
400-volt  slow  electrons  in  hydrogen,  helium,  argon, 
neon,  nitrogen,  and  carbon  monoxide  were  measured. 
Fine  structure  was  found  in  each  case.  The  absorp¬ 
tion  coefficient  curves  showed  a  minimum  at  velocities 
between  0-7  and  1-1  volts5 .  Tho  discrepancy  between 
the  results  and  those  of  Ramsauer  (cf.  this  vol.,  7, 
269)  is  explained.  X.  M.  Bligh. 
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Electron  diffraction  at  layers  of  gas  adsorbed 
on  metals.  E.  Rupp  (Ann.  Physik,  1930,  [v],  5, 
453 — 474). — The  diffraction  of  electrons  at  the  surface 
layers  of  metals  provides  a  new  method  for  determin¬ 
ing  crystal  structure.  The  differences  between  this 
method  and  the  usual  X-ray  method  are  two,  viz., 
that  for  slow  electrons  reflected  from  the  surface 
layers  only  the  first  ten  or  so  lattices  come  into  play, 
and  the  interaction  betweon  electrons  and  the  sub¬ 
stance  under  investigation  is  much  more  intense  than 
for  X-rays.  The  experiments  described  deal  with 
the  space  lattice  of  the  top  layer  when  hydrogen  and 
nitrogen  wero  adsorbed.  No  effect  was  found  with 
argon  on  nickel.  The  following  inner  lattice 
potentials  for  the  pure  metals  were  found  :  nickel 
16-5  volts,  iron  14-5  volts,  copper  12-8  volts,  molyb¬ 
denum  13-5  volts,  and  zirconium  10-2  volts.  The 
inner  lattice  potential  shows  practically  no  change 
with  electron  velocity.  If  hydrogen  is  allowed  to  act 
on  these  metals  they  thon  show  half-number  order 
maxima.  This  occurs  also  with  nitrogen  on  molyb¬ 
denum,  but  not  with  >  the  other  metals,  where 
nitrogen  affects  only  the  intensity  of  the  maxima.  A 
loosening  of  the  lattice  was  found  with  the  action  of 
hydrogen  on  iron  and  nickel,  and  the  time  and 
temperature  offects  on  this  loosening  were  noted. 
The  reaction  between  hydrogen  and  nitrogen  on  the 
surface  of  nickel  and  iron  was  followed.  The  work 
on  copper  shows  that  the  half-number  maxima  for 
single  copper  crystals  notod  by  Earnsworth  (A.,  1929, 
861,  1212)  disappear  if  the  surface  is  covered  with 
vaporised  copper,  but  they  reappear  when  the  copper 
is  treated  with  hydrogen.  It  is  possible,  therefore,  that 
they  were  originally  due  to  this  cause.  A.  J.  Mee. 

Scattering  of  electrons  by  atoms.  N.  F.  Mott 
(Proc.  Roy.  Soc.,  1930,  A,  127,  658— 665).— Mathe¬ 
matical.  Formula  for  tho  scattering  of  electrons  by 
atoms  are  deduced  by  methods  similar  to  those  used 
in  calculating  the  scattering  of  X-rays  by  an  atom, 
the  atom  being  treated  as  a  static  distribution  of 
electric  charge,  of  density  e|0(r)|2  at  distance  r  from 
the  nucleus.  Good  agreement  between  theory  and 
experiment  is  found  when  tho  formula  for  the 
scattered  intensity  is  compared  with  the  experimental 
data  given  by  Dymoud  and  Watson  for  the  scattering 
of  a  beam  of  210-volt  electrons  by  gaseous  helium  (A., 
1929,  368),  and  by  Thomson  for  the  diffraction  of 
20,000-volt  cathode  rays  by  a  gold  foil  (ibid.,  1209). 
It  is  considered  probable  that  the  formula  gives  the 
correct  absolute  magnitude  of  the  scattering.  For 
fast  electrons  and  largo  angles  it  reduces  to  the 
Rutherford  formula  for  the  scattering  of  particles  by 
a  nucleus.  L.  L.  Bieoumshaw. 

Scattering  of  fast  electrons  and  nuclear 
magnetic  moments.  H.  S.  W.  Massey  (Proc.  Roy. 
Soc.,  1930,  A,  127,  666 — 670). — Since  the  scattering 
formula  obtained  by  Mott  (A.,  1929,  861)  by  using 
Dirac’s  wave  equation  is  not  in  good  agreement  with 
oxperiment,  the  possibilities  of  other  effects  are  con¬ 
sidered.  The  effect  of  a  nuclear  magnetic  moment  is 
shown  to  be  negligible,  and  the  only  explanation  of 
the  disagreement  seems  to  be  that  it  is  due  to  the 
effect  of  radiation,  as  suggested  by  Mott. 

L.  L.  Bircumshaw. 


Motion  of  slow  positive  ions  in  gases.  J.  g. 
Thompson  (Physical  Rev.,  1930,  [ii],  35,  1196 — 
1216). — Using  a  modified  positive-ray  analysis 
apparatus,  the  motion  of  positive  3-5 — 600-volt 
emsium  ions  was  investigated  in  hydrogen  and  helium. 
A  retardation,  proportional  to  the  pressure,  was 
found  in  all  casos,  and  there  is  an  approximate 
probability  distribution  of  ion  energies  about  an 
average  retarded  value.  For  Cs+  ions  in  helium  the 
percentage  loss  of  initial  energy  varies  from  11-5  for 
400-  to  55  for  3-5-volt  ions ;  results  for  hydrogen  are 
similar.  An  interpretation  of  the  absence  of  scatter¬ 
ing  and  the  retardation  of  the  ions  is  given  on  the 
basis  of  elastic  collisions  between  ions  and  gas  mole¬ 
cules.  The  data  on  retardation  give  values  of  1-78  A. 
in  helium  and  3-09  A.  in  hydrogen  for  the  radius  of 
the  Cs+  ion.  The  retardation  of  the  ions  explains  tho 
large  absorption  of  CsH  ions  in  helium  found  by 
Ramsauer  (cf.  A.,  1928,  1311).  The  absorption  of 
Li+ions  for  velocities  of  20 — 900  volts  was  investigated 
by  three  methods;  tho  coefficients  of  absorption, 
representing  the  effective  absorbing  cross-section, 
were  determined  by  two  methods  (cf.  Cox,  this  vol., 
269).  Results  have  led  to  tho  interpretation  of 
scattering  in  which  forces  other  than  those  due  to 
elastic  collisions  arc  effective.  No  general  retardation 
of  tho  Li+  ions  was  found.  It  is  concluded  that  no 
absoluto  significance  can  be  attached  to  values  of 
atomic  radii  determined  from  measurements  of  this 
kind.  N.  M.  Bligh. 

Ions  produced  by  discharges  at  liquid  surfaces. 
J.  J.  Nolan  and  J.  G.  O’Keeite  (Nature,  1930, 125, 
893). — Using  water  and  various  alcohols,  only  ions 
having  mobilities  similar  to  those  produced  in  air  by 
ionising  radiations  could  be  detected  (cf.  Zeleny,  this 
vol.,  654).  L.  S.  Theobald. 

Deceleration  of  hydrogen  canal  rays  by  trans¬ 
mission  through  solid  bodies.  A.  Eckardt  (Ann. 
Physik,  1930,  [v],  5,  401 — 428). — The  deceleration  of 
homogeneous  canal  rays  in  colluloid  and  metallic 
foils  was  investigated.  The  experiments  show  that 
there  is  a  definite  deceleration  in  the  passage  of  canal 
rays  through  the  foils,  which  for  canal  rays  of  SO¬ 
SO  kilovolts  and  foils  of  15—350  [I(jl  thickness  can  he 
expressed  by  the  formula  Av—cc,  where  a  is  tho 
thickness  and  c  a  constant  depending  on  the  substance. 
Corresponding  Avith  the  decrease  in  velocity  there  is  a 
decrease  in  energy  Avhich  increases  with  the  velocity 
of  the  canal-ray  particles.  Tho  dependence  of  the 
decrease  in  volocity  on  the  distance  traversed  shows 
that  for  canal  ray's  the  kinetic  energy  of  the  single 
particles  gradually  becomes  absorbed.  A.  J.  Mee. 

Recombination  of  ions  in  air  and  oxygen  ni 
relation  to  the  nature  of  the  gaseous  ions.  0. 
Ruhr  (Physical  Rev.,  1930,  [ii],  35,  1394—1104).- 
Using  an  improved  form  of  Marshall’s  apparatus 
(ef.  A.,  1929,  1210)  measurements  of  a,  the  coefficient 
of  recombination  of  ions  in  air  and  oxygen,  were 
continued  for  longer  time  intervals  Avith  two  different 
initial  concentrations  of  ions.  Values  of  a,  calculated 
by  a  new'  system,  as  a  function  of  the  ago  of  the  ions 
instead  of  the  total  time  of  recombination,  are 
plotted  and  discussed.  Results  are  explained  nj 
assuming  that  w'ith  increasing  time  heavy  slou- 
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moving  ions  are  formed  by  reaction  with  impurities 
present.  Owing  to  disturbing  factors  an  absolute 
value  of  a  in  air  cannot  bo  arrived  at ;  when  the  effect 
of  tho  former  is  minimal  a  has  the  value  l-4± 
Od  X 10-°.  N.  M.  Bligh. 

Primary  and  secondary  ions  in  oxygen  and 
carbon  dioxide.  H.  D.  Smyth  and  E.  C.  G. 
Stueckelberg  (Holv.  phys.  Acta,  1929,  2,  303 — 
304;  Chom.  Zcntr.,  1930,  i,  490). — Electron  impact 
forms  from  oxygen  molecules  the  ions  02+  and  O  '  ; 
both  possess  tho  characteristics  of  primary  ions.  In 
mixtures  with  argon,  secondary  02+  ions  appeared; 
neon  and  helium  produced  secondary  O1-  ions.  Tho 
potential  for  tho  formation  of  02+  from  02  is  less  than 
15-09  volts.  Between  20  and  *21  -6  volts  02  affords 
0h  by  a  single  process.  By  impacts  at  14-2  volts, 
C02  molecules  yield  C02+  ions,  and  at  15-5  volts  CO+ 
ions;  other  ions,  apparently  O,  0+,  and  02+,  were 
also  produced.  A.  A.  Eldridqe. 

Scattering  of  particles  in  strong  fields.  G. 
Heck  (Z.  Physik,  1930,  62,  331— 351).— Theoretical. 
A  simple  scheme  is  given  which  allows  some  problems 
concerning  tho  scattering  of  particles  in  a  strong  field 
to  bo  solved  by  consideration  of  a  typical  special 
case.  The  ijhonomonon  of  particle  scattering  can  bo 
regarded  as  a  resonance  phenomenon  of  the  incident 
particles  with  virtual  quantum  states  in  tho  con¬ 
tinuous  spectrum,  and  is  in  some  respects  analogous 
to  the  optical  phenomena  at  thin  layers.  The 
theory,  when  applied  to  tho  potential  distribution  in 
tho  atom  as  calculated  by  Hartree,  leads  to  the  Holtz- 
mark  theory  of  the  Ramsauer  effect.  When  it  is 
applied  to  the  potential  distribution  in  tho  nucleus  as 
derived  by  Gamow,  it  leads  to  the  observed  anomaly 
of  a-ray  scattering,  in  qualitative  agreement  with  the 
observed  results  of  Rutherford.  It  thus  appears  that 
tho  Ramsauer  offect  and  anomalous  scattering  of 
*-vays  have  really  the  same  origin,  and  they  may  be 
described  as  resonance  phenomena  in  tho  continuous 
energy  spectrum  of  a  potential  trough.  Tho  anomalies 
in  a-ray  scattering  especially  correspond  qualitatively 
with  the  deviations  which  would  be  found  in  a 
potential  trough  in  the  nucleus.  The  existence  of 
such  a  trough  is  known  independently  from  radio¬ 
active  disintegration  experiments.  A.  J.  Mee. 

Relations  between  rotation,  heat  tone,  and 
effective  cross-section  of  reaction  in  elementary 
chemical  processes.  H.  Beutler  and  E.  Rabino- 
vitscii  (Z.  physikal.  Clicm.,  1930,  B,  8,  231- -254; 
ri.  A.,  1929,  1353). — Theoretical.  A  more  detailed 
treatment  of  work  previously  described. 

E.  L.  Usher. 

Oxygen  isotope  Q18.  E.  Ruciiakdt  (Naturwiss., 
1 930,  18,  534).— On  analy  sis  of  positive  rays  from  a 
Mixture  of  carbon  dioxide,  air,  and  illuminating  gas 
uy  the  parabola  method,  14  parabolas  of  the  first 
order  are  observed,  duo  to  si  ugly- ionised  particles, 
end  4  parabolas  of  the  second  order  duo  to  doubly- 
ionised  particles.  Of  tire  latter  three  are  due  to 
N++,  and  Of+,  respectively,  but  the  fourth,  of 
apparent  mass  9,  cannot  be  ascribed  to  Al'1"  *"  *"  or  to 
■*aOf+-  It  is  very  weak  and,  it  is  suggested,  may  bo 
due  to  0184±  The  four  weakest  of  the  first  order 
Parabolas  correspond  with  apparent  masses  20,  30,  34, 


and  46  and  may  be  due  to  U20181,  GO18',  0160181, 
and  C01G018 1,  respectively.  Reasons  for  the  exclusion 
of  certain  other  possibilities  arc  givon. 

J.  W.  Smith. 

At.  wt.  of  arsenic.  I.  Analysis  of  arsenic  tri¬ 
chloride.  J.  H.  Krepelka  (Coll.  Czech.  Chem. 
Comm.,  1930,  2,  255 — 265). — The  mean  value  of  tho 
at.  wt.  of  arsenic  from  eleven  determinations  of  the 
ratio  AsC13  :  3Ag  is  74-935  ±0-001,  mean  deviations 
±  0-005,  and  from  two  determinations  of  the  ratio 
AsC13  :  3AgCl  74-936,  mean  deviation  ±  0-004.  The 
mean  of  all  the  values  is  74-936  |  0  001,  agreeing  with 
Aston’s  value  74-934  (Nature,  1927,  120,  956).  The 
arsenic  trichloride  was  prepared  from  pure  arsenic 
and  pure  chlorine,  and  the  middle  fraction  taken  after 
four  fractional  distillations.  C.  W.  Gibby. 

Revision  of  the  at.  wt.  of  tantalum.  Deter¬ 
mination  of  the  ratios  TaBrr,  :  5Ag  :  5AgBr  and 
TaCls  :  5Ag  :  5AgCl.  K.  R.  Krishnaswami  (J.C.S., 
1930,  1277 — 1292). — Tantalum  was  prepared  by  a 
modification  of  the  Berzelius-Rose  method.  Oxid¬ 
ation  experiments  indicated  that  it  contained  99-2% 
of  free  tantalum  and,  since  spoctrographic  examin¬ 
ation  revealed  no  foreign  metal,  tho  remaining  0-8% 
was  regarded  as  tho  oxide.  The  halides  were  prepared 
by  direct  union  of  the  elements  in  an  atmosphere  of 
argon  and  purified  by  distillation  and  sublimation  in 
a  vacuum.  'They  were  analysed  nephelomctrically  and 
gravimetrically  by  the  Harvard  mothods  as  developed 
by  Honigschmid.  Four  series  of  determinations, 
involving  twenty-four  experiments  with  closely  agree¬ 
ing  results,  indicated  an  at.  wt.  for  tantalum  of 
181-36.  M.  S.  Burr. 

Radiations  associated  with  the  emission  of 
a-rays  from  polonium.  F.  Joliot  and  (Mme.)  I. 
Curie  (Compt.  rend.,  1930,  190,  1292—1294), — 
Analysis  of  the  radiations  in  the  authors’  experiments 
(this  vol.,  130)  is  facilitated  by  decreasing  the  residual 
natural  //-radiations,  as  a  result  of  the  use  of  more 
intense  sources  of  polonium  prepared  by  volatilisation 
on  supports  of  degassed  metals.  Absorption  studies 
with  aluminium  and  cellophane  showed  that  a  readily 
absorbed  X-radiation,  (g/p)Ai— 1000,  is  obtained 
from  nickel  or  copper;  it  is  not  due  to  the  A- radi¬ 
ations  of  these  elements.  Zirconium  gives  a  highly- 
peiictrating  radiation  (;i/p)A1=  17,  identical  with 
the  polonium  A-rays.  The  magnitudes  of  the  excit¬ 
ation  yields  in  quanta  per  104  a-particles  wero 
A/- rays  15,  A- rays  4  (from  polonium),  A-rays  (zir¬ 
conium)  50,  Zf-rays  (nickel  or  copper)  9.  Tho  feeble 
(3-radiation  of  polonium  is  less  penetrating  than  that 
of  radium-A.  No  nuclear  y-radiatiori  of  polonium 
was  observed.  J.  Grant. 

Probability  of  fluctuations  in  the  rate  of 
emission  of  a-particles.  L.  F.  Curtiss  (Bur. 
Stand.  J.  Res.,  1930,  4,  595 — 599). — Using  a  counting 
chamber  and  automatic  recording  apparatus  tho 
deviation  from  a  simple  probability  distribution  of 
the  rate  of  emission  of  a-particlcs  from  polonium  was 
investigated.  Sets  of  observations  over  6  or  7  hrs. 
were  made  when  the  source  was  adjusted  to  give  a 
count  of  about  60  particles  per  min.  Results  showed 
that  a  freshly  prepared  source  exhibits  a  subnormal 
dispersion,  becoming  normal  after  about  35  days,  and 
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are  in  agreement  with  the  observations  of  Kutzner 
(ef.  A.,  1924,  ii,  226).  N.  M.  Bligh. 

Relation  between  “filiation  capacity”  of 
radioactive  atoms  and  the  velocities  of  the 
a-rays  they  emit.  G.  Fournier  (Compt.  rend., 
1930, 190, 1408 — 1410). — If  the  “  filiation  capacities  ” 
(A.,  1929,  863)  of  radioelemcnts  (U)  arc  plotted  as 
absciss®  against  the  velocities  (v  in  10'J  cm. /sec.)  of  the 
a-particles  which  they  emit  (cf.  A.,  1927,  393),  a  line 
corresponding  with  the  expression  v=0  0S1S(100—  U) 
is  obtained  which  gives  values  in  good  agreement  with 
those  obtained  experimentally.  The  formula  does 
not  apply  to  atoms  which  also  emit  (3-rays.  The 
results  obtained  for  elements  of  the  actinium  family 
indicate  an  at.  wt.  of  227  for  this  element. 

J.  Grant. 

Anomalous  scattering  of  a-particles  from  the 
quantum  mechanical  point  of  view.  H.  S.  W. 
Massey  (Proc.  Roy.  Soc.,  1930,  A,  127,  671—677).— 
A  consideration  of  the  anomalous  scattering  of 
a-particlcs  by  light  nuclei  from  the  point  of  view  of 
wave  mechanics  leads  to  the  conclusion  that  Bieler’s 
(Proc.  Camb.  Phil.  Soc.,  1925, 28,  181)  and  Hardmeier 
and  Debye’s  (A.,  1926,  450)  theories  have  little 
significance,  the  classical  formulas  breaking  down  in 
the  case  of  higher  power  laws.  By  applying  Born’s 
theory  of  collisions  (Z.  Physik,  1926,  28,  803)  to 
scattering  by  higher  power  laws  it  appears  that  the 
anomalous  scattering  results  obtained  with  magnesium 
arc  due  to  a  spherically  symmetrical  field  of  force 
which  is  at  first  that  of  an  inverse  fifth  or  sixth  power 
attractive  force.  A  sudden  rise  of  scattering  occurs 
at  a  certain  point,  where  it  is  possible  that  a  higher 
(lower  repulsive  force  may  be  coming  into  action. 
The  radius  of  the  neutral  surface  in  the  magnesium 
nucleus,  taking  the  fifth  power  law,  is  calculated  to  be 
0-6x10  13  cm.,  i.e.,  considerably  smaller  than  the 
classical  value  of  3-44  x  10~13  cm.  Aluminium  appears 
to  show  no  regularities  of  magnesium  type. 

L.  L.  Bibcumshaw. 

Confirmation  of  the  scattering  formula  of 
Klein  and  Nishina  for  short-wave  y-radiation. 
L.  Meitner  and  H.  H.  Hupfeld  (Naturwiss.,  1930, 
18,  534 — 535).— The  scattering  of  y-rays  from 
thorium-B-|-  C+  C"  by  aluminium,  copper,  silver, 
tungsten,  and  lead  has  been  measured  by  means  of 
a  Geiger-Muller  counter  and  the  results  have  been 
compared  with  the  respective  theoretical  values 
calculated  according  to  the  equations  of  Compton, 
Dirac,  and  Gordon,  and  of  Klein  and  Mishina  (cf.  A., 
1929,  373).  The  latter  equation  yields  results  in 
bast  agreement  with  the  experimental  values. 

J.  W.  Smith. 

Mean  life  of  ionium.  (Mme.)  P.  Curie  and 
(Mme.)  S.  Cotelle  (Compt.  rend.,  1930,  190,  12S9 — 
1292). — A  value  of  119,000  years  (cf.  Soddv  and 
Hitchins,  A.,  1924,  ii,  446;  Meyer  and  Schweidler, 
“  Radioaktivitat,”  1927,  389),  accurate  to  within  3%, 
was  obtained  from  measurements  of  the  amounts  of 
radon  produced  in  successive  intervals  of  time  from  a 
solution  in  nitric  acid  of  known  quantities  of  oxides 
of  thorium  and  ionium.  J.  Grant. 

Magnetic  spectrum  of  the  rays  of  thorium-C. 
S.  Rosenblum  (Rech.  et  Inv.,  1929,  10,  199 — 202 ; 


Chem.  Zentr.,  1930,  i,  795). — x\  study  of  the  deflexion 
of  the.  a-rays  of  thorium-C  in  a  magnetic  field  of 
intensity  38,000  gauss.  A.  A.  Eldridue. 

Activation  of  matter  by  a  surface  discharge. 

G.  Reboul  and  G.  Dechene  (Compt.  rend.,  1930, 

190,  1294 — 1296). — The  activation  of  metallic  plates 
produced  by  proximity  to  resistance  cells  (this  vol., 

129,  393)  has  been  shown  to  be  also  produced  by  a 
luminous  surface  discharge  generated  by  20000— 
100,000  volts.  The  resulting  activation  curves  corre¬ 
spond  with  the  superposition  of  3  exponentials  with 
periods  of  3  (radium -4),  27  (radium-B),  and  20  min. 
(radium-C),  and  with  a  residual  activity  which 
decreases  with  a  period  of  10-6  hrs.  (thorium-4).  The 
activity  appears  to  depend  on  the  local  atmospheric 
or  geological  conditions.  J.  Grant. 

Disintegration  of  radioactive  substances  at 
very  small  concentrations  and  expulsion  of 
a-particles  from  radioactive  nuclei  exposed  to 
short-wave  radiation.  H.  Herszfinkiel  and 

H.  Dobrowolska  (Z.  Physik,  1930,  62,  432-434).- 
Polcmical  against  Pokrovski  (ef.  this  vol.,  9,  393). 

A.  J.  Mee. 

Radioactivity  of  materials  from  roofs.  A. 
Boutaric  and  (Mlle.)  M.  Roy  (Compt.  rend.,  1930, 

190,  1410—1412;  cf.  this  vol.,  289).— Radioactive 
emanations  were  detected  from  glass  tiles  and  slates 
from  a  roof  25  years  old,  from  portions  of  load 
guttering  which  had  undergone  various  conditions  of 
exposure,  and  from  sand  and  charcoal  which  had  ■ 

been  used  for  30  years  in  an  enclosed  roof-filter  for  i 

rain-water.  The  radioactivities  increased  to  an  extent 
corresponding  approximately  with  the  degree  of 
exposure  to  rain-water,  independently  of  exposure  to 
sunlight.  J.  Grant. 

Mechanics  of  photons.  V.  Fock  (Compt.  rend., 
1930,  190,  1399— 1401).— A  mathematical  develop¬ 
ment  of  the  mechanics  of  a  photon  by  treatment  of 
Maxwell’s  equations  in  a  manner  corresponding  with 
the  wave-motion  of  a  photon  (light  quantum).  An 
equation  for  a  single  photon  is  deduced  and  extended 
to  a  number  of  photons  by  application  of  Dirac  s 
method  of  “  posterior  ”  quantification.  The  reason¬ 
ing  may  be  applied  to  the  deduction  of  Einstein’s  law 
of  energy  fluctuation,  and  to  the  laws  of  the  inter¬ 
action  of  matter  and  light.  J.  Grant. 

Undulatory  theory  of  quantum  phenomena. 

L.  D£combe  (Compt.  rend.,  1930,  190,  13S5  - 
1387). — The  author’s  theory  (A.,  1929,  615)  when 
applied  to  band  spectra  indicates  that  the  Fcs- 
landres  spectral  term  (this  vol.,  971)  is  attributable 
to  ionic  oscillations  about  the  centre  of  gravity 
of  the  molecule.  Assuming  a  constant  H  for  the 
proton,  analogous  to  the  electronic  quantum  con¬ 
stant  ( h ),  it  is  shown  that  there  is  resonance  between 
the  two  rotatory  frequencies  of  the  spuming  proton 
and  electron.  J.  Grant. 

Quantum  mechanics  of  electrons  in  crystals. 

P.  M.  Morse  (Physical  Rev.,  1930,  [ii],  35,  1310- 
1324). — Mathematical.  A  general  solution  is  de' 
veloped  for  the  motion  of  electrons  in  the  potent® 
field  of  the  nuclei  in  a  crystal  lattice,  neglecting  the 
energy  interaction  terms  due  to  nuclear  vibration 
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.md  to  the  presence  of  other  electrons.  The  solution, 
computed  for  a  simple  form  of  crystal  lattice,  gives 
results  in  agreement  with  the  experimental  results  of 
Davisson  and  Germer  (cf.  A.,  1928,  1173),  but  diverges 
for  electrons  of  decreasing  energy,  and  probably  does 
not  apply  to  tightly  bound  electrons  in  the  inner 
atomic  shells.  N.  M.  Belch. 

Interference  measurements  with  single 
molecules.  P.  Debye  (Proc.  Physical  Soe.,  1930, 
42,  340 — 351). — A  lecture.  J.  W.  Smith. 

Richardson  constants  of  distillation  cathodes. 
W.  Espe  (Z.  tech.  Phys.,  1929,  10,  4S9 — 495;  Chcm. 
Zentr.,  1930,  i,  802). 

Electronic  theory  of  metals.  II.  J.  Frenkel 
(Scientia,  1929,  46,  87 — 96;  G’hein.  Zentr.,  1930,  i, 
482). — A  discussion.  A.  A.  Eldeidge. 

Most  probable  1930  values  of  the  electron  and 
related  constants.  R.  A.  Millikan  (Physical  Rev., 
1930,  [ii],  35,  1231— 1237).— Theoretical.  Wilson's 
empirical  oil-drop  formula  (cf.  ibid.,  1929,  [ii],  34, 
1493)  must  be  invalid.  Eddington’s  spectroscopic 
fine  structure  constant  (cf.  A.,  1929,  231;  this  vol., 
518)  is  probably  not  a  whole  number,  either  136  or 
137.  The  most  probable  1930  values  of  c,  N,  and  h 
are  those  of  1917  corrected  for  the  velocity  of  light 
and  the  absolute  value  of  the  ohm,  and  arc  c= 
(4-770J-0-005) x  10-10,  /i=(G-547±0-011)xl0-27,  N= 
(6D64i0-00G)xl023.  ‘  N.  M.  Bliuh. 

Atomic  dimensions.  B.  B.  Ray  and  B.  C. 
Mukherjee  (Indian  J.  Physics,  1930,  4,  467 — 476). — 
Metals  and  non-metals  arc  differentiated  on  the  hypo¬ 
thesis  that  in  the  former  the  crystals  arc  so  arranged 
that  the  sum  of  the  atomic  radii  is  equal  to  the 
distance  between  two  atomic  centres,  the  valency 
shells  of  all  the  atoms  being  deformed  and  forming  a 
large  equipotential  surface  in  the  crystal  in  which  an 
electron  can  travel  freely.  In  non-metals  the  distance 
between  the  neighbouring  atomic  centres  is  greater 
than  their  atomic  radii,  and  hence  the  valency  elec¬ 
trons  arc  attached  to  the  atom  to  which  they  belong. 
Atomic  and  ionic  radii  are  calculated  according  to  the 
methods  of  Bragg  and  Saha.  The  calculated  results 
indicate  that  all  alkali  halide  crystals  should  be 
non-conductors,  a  result  which  is  in  accordance  with 
experimental  observation,  but  at  variance  with  the 
empirical  relations  of  Bragg  (A.,  1910,  ii,  919)  and  of 
Davev  (A.,  1923,  ii,  847).  J.  W.  Smith. 

Absorption  band  spectrum  of  chlorine.  II. 
A.  Elliott  (Proc.  Roy.  Soc.,  1930,  A,  127,  63S— 
bp;  cf.  A.,  1929,  624). — An  analysis  has  been  made 
of  the  rotation  structures  of  four  bands  assigned  to 
U35C13*  and  two  assigned  to  C135C137.  As  before, 
only  P  and  R  branches  are  found,  and  from  these, 
term  differences  are  obtained  for  the  upper  and 
lower  states  (A F'  and  A F",  respectively).  Tables  of 
'ibration  and  rotation  constants  arc  given,  and 
probable  extrapolations  for  these  constants  are  made 
°r  the  lowest  vibrational  state  in  both  electronic 
levels.  The  values  calculated  for  the  vibrational 
isotopic  separators  demand  a  revision  of  the  vibra¬ 
tional  quantum  numbers  for  both  the  normal  and 
excited  states,  the  former  being  decreased  by  1  and 
tie  latter  by  6.  The  B't-v'  curve  for  the  excited 


state  appeal’s  to  consist  of  two  linear  portions  with  a 
discontinuity  at  the  point  i/=8-5.  This  may  have 
a  connexion  .with  the  point  of  discontinuity  in  the 
w'v-v'  curves  found  by  Birge  for  certain  molecules, 
including  the  halogens  (this  vol.,  3).  From  intensify 
measurements  carried  out  on  a  large  number  of  lines, 
a  lower  limit  of  T3  :  1  is  derived  for  the  alternating 
intensity  ratio,  but  it  is  considered  probable  that  the 
true  ratio  is  nearer  1-4  :  1,  the  theoretical  value  corre¬ 
sponding  with  a  nuclear  spin  of  5/2.  An  estimate, 
from  intensity  measurements,  of  the  relative  abund¬ 
ance  of  the  molecules  C133C13S  and  C135C137  leads  to 
the  value  1-45  :  1,  which  is  considerably  below  the 
value  1-67  calculated  from  Aston’s  value  for  the 
isotope  ratio.  This  may  lx;  duo  to  experimental 
error,  but  might  also  be  caused  by  a  greater  absorp¬ 
tion  coefficient  for  the  non-symmetrieal  molecule 
C135C137.  L.  L.  Bircumshaw. 

Spectrophotometry  of  aqueous  chlorine  and 
bromine  solutions,  and  a  method  for  their 
analysis.  E.  S.  Sokolova  and  P.  I.  Sokolov  (J. 
Russ.  Phys.  Chem.  Soc.,  1930,  62,  319 — 331). — The 
extinction  coefficients  of  chlorine  and  bromine  are 
for  A  436,  454,  and  463  little  different  for  gaseous 
mixtures  than  for  aqueous  solutions.  The  value  of 
the  extinction  coefficient  of  bromine  vapour  more 
nearly  approaches  that  found  in  aqueous  solution 
as  the  temperature  of  the  vapour  is  raised ;  thus  es 
is  72-9  at  66°,  55-7  at  320°,  and  54-9  at  620°,  whilst 
in  aqueous  solution  it  is  40-9.  Beer’s  law  is  followed 
by  aqueous  solutions  of  both  halogens.  Dilute 
bromine  water  is  quite  stable  during  the  time  of 
measurement,  no  difference  in  es  being  found  before 
60  min.  of  illumination.  A  method  for  the  deter¬ 
mination  of  chlorine  and  bromine  together  in  water 
and  of  bromine  in  aqueous  solution,  based  on  the 
spectrophotometric  determination  of  sN,  is  described 
and  experimentally  verified  for  various  solutions. 

R.  Truszkowski. 

Manometric  and  spectroscopic  study  of  the 
thermal  dissociation  of  pyrites  FeS2.  L.  D’Or 
(Compt.  rend.,  1930,  190,  1296 — 1298). — The  partial 
pressure  (p  in  mm.  Hg)  of  S2  is  related  to  the  tem¬ 
perature  T  (Abs.)  for  the  range  studied  (548 — 676°)  by 
the  equation  logp=[14-964(T— 892)/T]+log  T+ 
2-8205.  The  equation  2FeS2 — >2FeS-(-S2—  6.1,000 
g.-eal.  was  established,  the  energy  of  fixation  of  the 
first  sulphur  atom  (FeS)  being  90,500  and  that  of  the 
second  S2, 500  g.-cal.  No  absorption  was  observed 
below  548° ;  at  54S — 685°  the  bands  were  character¬ 
istic  of  82,  and  at  664 — 687°  the  bands  attributed  to 
SG  by  Henri  were  observed.  J.  Grant. 

Fluorescence  of  mercury  vapour  in  the  far 
ultra-violet.  M.  Ellasiievich  and  A.  Terknin 
(Nature,  1930,  125,  S56). — The  rc-cmission  of  the 
aluminium  line  at  1854  A.  previously  observed  in  the 
fluorescence  spectrum  of  mercury  vapour  (A.,  1926, 
776)  has  been  confirmed.  Using  a  fluorite  spectro¬ 
graph,  re-emission  is  conspicuous  at  a  vapour  pressure 
of  10  mm.,  and  on  raising  the  pressure  of  the  vapour 
the  aluminium  lines  at  1862,  1935,  and  1990  A. 
appear  in  succession.  A  continuous  background  from 
1S54  to  2345  A.  accompanies  the  fluorescence  spec¬ 
trum.  Heating  the  vapour  at  800°  quenches  the 
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whole  spectrum,  but  the  presence  of  traces  of  gases 
does  not  have  the  strong  quenching  effect  occurring 
with  the  near  ultra-violet  and  visible  fluorescence. 

L.  S.  Theobald. 

Absorption  spectrum  of  sodium  hydride.  T. 
Hori  (Z.  Physik,  1930,  62,  352 — 367). — A  new  absorp¬ 
tion  spectrum  for  sodium  hydride  was  found  in  thp 
neighbourhood  of  36S0 — 4450  A.  It  resembles  the 
absorption  spectrum  of  lithium  hydride  recently  found 
by  Nakamura  (cf.  A.,  1929,  625 ;  this  vol.,  124),  and 
belongs  to  a  transition  of  the  type  *£ — The 
excited  state  is  characterised  throughout  by  the 
fact  that  its  nuclear  oscillation  levels  are  not  given 
by  the  theoretical  formula  as  ordinarily  used.  An 
anomaly  of  a  similar  kind  occurs  also  in  the  depend¬ 
ence  of  rotational  energy  in  the  excited  state  on  the 
oscillation  quantum  number.  A.  J.  Mee. 

Intensities  of  vibration-rotation  bands  with 
special  reference  to  those  of  hydrogen  chloride. 
J.  L.  Dunham  (Physical  Rev.,  1930,  [ii],  35,  1347 — 
1354) . — Theoretical .  The  intensity  formulae  obtained 
from  the  potential  function  about  the  equilibrium 
point  and  from  the  potential  function  duo  to  Morse 
(cf.  A.,  1929,  975)  give  results  in  close  agreement. 
Formulae  are  given  for  the  fundamental  and  first 
harmonic  vibration  bands,  and  for  tho  ratio  of  the 
intensity  of  the  first  two  harmonic  bands  to  that  of 
tho  fundamental.  Using  tho  experimental  data  of 
Meyer  and  Levin  (cf.  A.,  1929,  974),  tho  results  are 
applied  to  hydrogen  chloride  (cf.  ibid.,  1126),  and 
lead  to  an  ambiguity  of  coefficients.  N.  M.  Bligh. 

Infra-red  frequencies  of  the  diamond.  F. 
Simon  (Nature,  1930, 125,  855). — It  is  suggested  that 
the  diffuse  Raman  lino  observed  by  Ramaswamy 
agrees  with  a  band  observed  by  Rcinkober  at  14  p 
and  with  Simon’s  value  of  0  in  the  modified  Dcbvo 
formula  for  tho  specific  heat  of  diamond  (cf.  Robertson 
and  Fox,  also  Ramaswamy,  this  vol.,  662). 

Dispersion  formula  and  Raman  effect  for  the 
symmetrical  top.  M.  Muskat  (Physical  Rev., 
1930,  [ii],  35,  1262 — 1269). — Mathematical.  Schrod- 
ingcr’s  theory  of  dispersion  is  applied  to  the  sym¬ 
metrical  top.  An  expression  is  derived  for  tho  index 
of  refraction  of  a  gas  composed  of  symmetrical  tops, 
as  a  function  of  the  frequency  of  the  incident  light. 
The  moments  for  the  Raman  effect  transitions  for  the 
symmetrical  top  and  the  polarisation  of  the  Raman 
variations  are  computed.  N.  M.  Bligh. 

Chemical  constitution  and  the  Raman  effect : 
the  acetylenic  linking.  M.  Bourguel  and  P. 
Daijee  (Compt.  rend.,  1930,  190,  129S — 1299). — Tho 
frequencies  of  the  Raman  lines  characteristic  of 
unsaturated  compounds  have  been  studied.  For 
compounds  of  the  type  RC-CH,  one  lino  of  frequency 
2110 — 2120  cm.-1  is  obtained,  for  the  linking  CR:CR' 
one  or  two  lines  between  2200  and  2300,  whilst 
acetylene  gives  the  lines  1960  and  3320,  the  last-, 
named  being  weak  and  characteristic  of  all  true 
acetylenic  compounds  (i.e.,  of  the  linking  -CH).  The 
saturated  and  cthylenic  linkings  are  characterised  by 
lines  of  frequencies  1450  and  1600 — 1700,  respectively. 
Substitution  of  a  hydrogen  atom  in  a  triple  linking  by 


Mo,  Cl,  or  OAc  increases  the  characteristic  frequency 
of  the  linking.  J.  Grant. 

Raman  spectra  and  molecular  structure. 
K.  W.  F.  Kohlrausch  (Naturwiss.,  1930,  18,  527— 
528). — Monosubstituted  methane  derivatives  exhibit 
one  Raman  frequency  lower  than  tho  characteristic 
frequency  at  3000  cm.4;  di-  and  tri-substituted 
derivatives  show  respectively  three  and  four  such 
frequencies.  For  mono-derivatives  a  linear  model  is 
postulated,  and  for  di-  and  tri-derivatives,  respec¬ 
tively,  an  isosceles  triangle  and  a  tetrahedron  with 
the  alkyl  group  at  the  apex  in  each  case.  From  the 
relation  f=(4KC2v12/L)[mM /(w-f-4/)],  the  elasticity,/, 
of  the  alkyl-  halogen  and  halogen-halogen  linkings  is 
calculated.  The  theoretical  deductions  of  Bjerrum 
and  Dennison  give  relations  whereby  the  “  valency 
angles  ”  can  be  computed.  The  value  for  the  elas¬ 
ticity  of  the  alkyl-halogen  linking  diminishes  as  the 
number  and  the  weight  of  substituent  groups  increase. 
Further  work  is  in  progress,  but  the  results  already 
obtained  are  hr  good  agreement  with  stereochemical 
conceptions  and  observations  of  the  dipole  moment  of 
these  compounds.  W.  R.  Angus. 

Raman  effect  of  sulphuric  acid.  R.  M.  Bell 
and  W.  R.  Fredrickson  (Nature,  1930,  125,  S92 — 
893). — Pure  sulphuric  acid  gives  Raman  lines  at 
4585,  4566,  4542,  4470,  4438,  4276,  4252,  4224,  4203, 
4171,  and  4142  A.  These  lines  decrease  in  number 
and  intensity  down  to  30%  sulphuric  acid,  at  which 
concentration  they  disappear.  L.  S.  Theobald. 

Raman  effect  in  metallic  halides.  P.  Krishna- 
murti  (Nature,  1930,  125,  892). — Mercurous  and 
mercuric  chlorides  and  the  solid  trichlorides  of  anti¬ 
mony  and  bismuth  give  strong  Raman  lines;  auric 
chloride,  cadmium  iodide,  and  anhydrous  zinc  chloride 
give  feeble  lines,  whilst  tho  chlorides  of  lithium, 
barium,  and  thorium  give  no  effect.  Stannic  chloride, 
unlike  the  stannous  compound,  gives  a  strong  Raman 
spectrum.  A  covalent  linking  appears  to  favour  tho 
production  of  tho  Raman  effect.  L.  S.  Theobald. 

Raman  effect  in  gaseous  hydrogen  chloride. 
R.  W.  Wood  and  G.  H.  Dieke  (Physical  Rev.,  1030 , 
[ii],  35,  1355—1359;  cf.  A.,  1929,  241,  378,  627).— 
Improved  spectrograms  of  the  Raman  effect  m 
hydrogen  chloride  have  been  obtained ;  wave-lengths, 
frequency  differences  with  the  exciting  >.  4358  mercury 
line,  rotational  transitions,  and  comparison  with 
infra-red  data  are  tabulated.  The  results  arc  in  exact 
agreement  with  the  predictions  of  the  dispersion 
theory.  N.  M.  Bligh. 

Mode  of  action  of  boric  acid  on  the  phos¬ 
phorescence  of  zinc  sulphides  prepared  by  the 
explosion  method.  F.  Prevet  (Compt.  rend., 
1930,  190,  1402 — 1403). — Since  substitution  of  boric 
acid  by  silica,  silicates,  chlorides,  sulphates,  boron, 
or  alkali  borates  fails  to  produce  phosphorescence  in 
zinc  sulphide  prepared  by  the  author’s  method  (A-, 
1929,  4S9,  524),  and  since  the  phosphorescence  is  p10' 
duced  by  ammonium  borate,  And  is  independent  0 
the  state  of  division  of  boric  acid,  it  is  concluded  tha 
the  phenomenon  is  due  to  decomposition  by  the  hea 
of  reaction  with  the  production  of  boric  anhydride 
(cf.  following  abstract).  J.  Grant. 
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Poisons  and  phosphor  ogens  for  phosphorescent 
zinc  sulphide.  R.  Coustal  (Compt.  rend.,  1930, 
190,  1403—1405). — Observations  of  the  effects  of 
additions  of  various  compounds  in  the  preparation  of 
phosphorescent  zinc  sulphide  by  the  explosion  method 
(cf.  A.,  1929,  489,  and  preceding  abstract)  show  that 
these  are  dependent  on  the  procedure  used  and  on 
the  method  of  observation  of  the  phosphorescence 
(e.g.,  excitation  by  daylight,  incandescence,  electric 
light,  mercury  arc,  etc.).  Thus,  a  brilliant  phos¬ 
phorescence  was  obtained  in  the  absence  of  any 
phosphorogen,  whilst  manganese  and  copper,  which 
arc  the  phosphorogens  usually  employed,  acted  as 
poisons  in  the  light  of  the  mercury  arc,  although  in 
the  latter  case  the  phosphorescence  was  doubled  in 
the  light  of  an  incandescence  lamp.  Other  metals 
immediately  preceding  zinc  in  atomic  number  (e.g., 
iron,  cobalt,  nickel)  are  highly  active  poisons  or 
phosphorogens,  whilst  the  metalloids  are  almost 
inactive.  J.  Grant. 

Polarisation  of  sensitised  fluorescence. 
A.  C.  G.  Mitchell  (J.  Franklin  Inst.,  1930,  209, 
747 — 756). — The  problem  of  carrying  over  of  polaris¬ 
ation  on  collision  between  two  atoms  has  been 
investigated  using  the  3261  A.  cadmium  line.  In  a 
tube  containing  cadmium  at  a  pressure  of  0-5  mm., 
mercury  at  0-001  mm.,  and  helium  at  2  mm.  no 
polarisation  of  the  cadmium  3261  A.  line  occurs, 
whereas  it  docs  occur  with  the  2537  A.  mercury  line. 
It  is  concluded,  therefore,  that  polarisation  is  not 
carried  over  on  collision.  W.  E.  Downey. 

Absorption  of  light  by  alkali  halide  phosphors. 
W.  Koch  and  R.  W.  Pohl  (Nachr.  Ges.  Wiss.  Gottin¬ 
gen,  1929,  6—8;  Chcm.  Zontr.,  1930,  i,  943). — Thall- 
ous  chloride  crystals ,  show  an  absorption  band  at 
216  [i[A,  potassium  chloride  phosphor  with  addition  of 
thallous  chloride  at  208  pp.,  and  thallous  chloride  in 
dilute  aqueous  solution  at  213  pp.  Similar  results 
were  obtained  with  lead  chloride  and  phosphors  con¬ 
taining  it.  A.  A.  Eldridge. 

Mutual  behaviour  of  two  kinds  of  polar 
molecules  in  benzene  solution  and  the  applic¬ 
ability  of  dipole  liquids  in  the  determination  of 
electric  moments.  0.  Has.sel  and  A.  H.  Uhl  (Z. 
physikal.  Chcm.,  1930,  B,  8.-1S7— 206;  cf.  this  vol., 
523). — An  elaboration  of  work  previously  abstracted. 
Hie  conclusions  reached  arc  essentially  the  same. 

F.  L.  Usher. 

General  character  and  form  of  the  formula  for 
the  dielectric  constant  of  non-homogeneous 
fixtures.  A.  Piekara  (Physikal.  Z.,  1930,  31, 
o79 — 584). — Two  general  hypotheses  and  Wiener’s 
postulate  of  proportionality  give  .a  general  formula 
for  the  dielectric  constant  of  a  mixture.  This  formula 
does  not  follow  the  additive  rule.  Experimental 
determinations  of  the  dielectric  constant  of  water- 
alcohol,  mercury-paraffin  oil,  and  mercury-vaseline 
mixtures  arc  used  to  make  the  formula  more  definite. 

A.  B.  D.  Cassie. 

Ionisation  during  the  formation  of  ozone.  It. 
WYssen  (Natuunvetcnsch.  Tijds.,  1930,  12,  86 — 

■  ) — Theoretical  considerations  relating  to  the  occur¬ 
rence  of  ionisation  during  the  formation  of  ozone  are 
discussed.  H.  F.  Gillbe. 


Significance  of  dipole  measurements  in  the 
stereochemistry  of  carbon  compounds.  E. 
Bergmann  and  L.  Engel  (Z.  physikal.  Chem.,  1930, 
B,  8,  111 — 137). — Theoretical.  The  calculation  of 
dipole  moments  and  the  determination  of  the  char¬ 
acteristic  moments  of  substituents  from  molecular 
models  are  discussed.  It  is  shown  that,  in  some 
cases,  e.g.,  o-substituted  compounds,  there  are  dis¬ 
crepancies  between  calculated  and  observed  moments 
which  are  to  be  ascribed  to  steric  influences.  In  this 
connexion  also,  ethylene  and  ethylcnic  compounds, 
diphenyl  derivatives,  and  compounds  of  the  ethane 
type  are  discussed.  Arguments  in  favour  of  the 
fumaroid  structure  of  succinic  acid  arc  given.  The 
probability  of  valency  tautomcrism  in  compounds  of 
the  ethylene  type  is  considered.  M.  S.  Burr. 

Dipole  moments  of  some  alcohols  and  esters. 
H,  L.  Donle  and  K.  L.  Wolf  (Z.  physikal.  Chem., 
1930,  B,  8,  55—59;  cf.  A.,  1929,  244;  this  vol., 
523). — The  following  values  of  [ixlO18  have  been 
obtained  at  22°  :  menthyl  formate  2-06  and  acetate 
1-83,  bornyl  formate  2-04,  acetate  1-87,  and  pro¬ 
pionate  1-84,  Z-mcnthol  1-58,  and  Z-borncol  1-56.  If 
the  infra-recl  term  of  the  molecular  polarisation  is 
neglected  the  numbers  for  menthol  and  bprneol  are 
1-68  and  1-66,  respectively,  so  that  the  moments  are 
practically  the  same  as  for  aliphatic  alcohols,  and  the 
ring  system  makes  no  appreciable  difference.  Within 
the  limits  of  experimental  error  the  esters  show  the 
same  variation  with  the  length  of  the  acid  chain  as 
the  corresponding  acids  themselves.  M.  S.  Burr. 

Dipole  moments  and  ultra-violet  absorption  of 
organic  molecules.  H.  L.  Donle  and  G.  Volkert 
(Z.  physikal.  Chem.,  1930,  B,  8,  60 — 71). — Dipole 
moments  of  a  number  of  alicyclic  ketones  have  been 
obtained  at  22°  and  the  following  values  are  given  for 
[xXlO18:  cycZopentanone  3-00,  menthone  2-80,  cam¬ 
phor  2-95,  and  fcnclionc  2-92.  Comparison  with  one 
another  and  with  the  value  for  cyclohexanone,  2-75 
(Wolf,  A.,  1929,  244),  indicates  the  influence  of  posi¬ 
tive  ring  tension,  due  to  the  presence  of  a  five-  or 
fewer-membered  ring,  on  the  dipole  moment.  This 
influence  is  more  marked  than  in  the  case  of  the  ali¬ 
cyclic  alcohols  (cf.  preceding  abstract)  because  of  the 
presence  of  the  strongly  polar  ketone  groups.  The 
following  further  determinations  make  evident  the 
difference  in  the  moments  of  the  ketone  and  thio- 
ketone  groups  :  anisolc  1-23,  dianisylmetliano  1-61, 
benzophenone  2-95,  dianisyl  ketone  3-90,  and  di- 
anisyl  thioketonc  4-44.  The  difference  is  attributed 
to  the  difference  in  the  structure  of  the  two  groups. 
This  view  is  supported  by  determinations  of  the 
ultra-violet  absorption  bands,  the  thioketonc  having 
an  additional  band  which  does  not  resemble  in  position 
and  intensity  those  found  in  the  related  compounds. 
In  general,  the  measurements  of  the  absorption  bands 
of  the  alicyclic  ketones  in  different  solvents  confirm 
the  regularities  observed  in  the  case  of  aliphatic 
ketones.  M.  S.  Burr. 

Spectrochemistry  of  compounds  containing 
nitrogen.  III.  K.  von  Auwers  and  W.  Susemihl 
(Z.  physikal.  Chem.,  1930,  148,  125—147;  cf.  A., 
1926,  994). — The  investigation  of  the  rcfractivity  and 
dispersivity  of  organic  nitrogen  compounds  has  been 
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continued.  Examination  of  tlie  substitution  products 
of  dimethylanilmc  has  confirmed  the  observation  that 
the  o-dcrivatives  of  iVA7-dialkylanilines  have  much 
smaller  molecular  rcfractivities  and  dispersivitics  than 
the  corresponding  m-  and  ^^-derivatives,  this  effect 
being,  indeed,  so  marked  that  the  o-eoiupounds  are 
easily  recognised,  although  it  is  not  possible  to  dis¬ 
tinguish  between  the  m-  and  p-compounds  in  the 
same  way.  In  the  substitution  products  of  aniline 
and  the  jV-alkylanilines  with  an  active  conjugation 
in  the  molecule  it  is,  however,  the  ^-derivatives  which 
are  unique,  their  exaltations  being  greater  than  those 
of  either  of  the  other  derivatives.  Introduction  of 
hydroxyl  or  alkoxyl  into  the  end  group's  of  a  con¬ 
jugated  system  increases  the  exaltation,  and  the 
amino-  and  alkylamino-groups  have  a  similar,  but 
more  pronounced,  action.  The  optical  depression 
shown  by  pyridine  is  reduced  or  even  converted  into 
exaltation  by  introduction  of  an  active  conjugation, 
and  in  the  case  of  2-imiuo-l-mcthylpyridinc  the 
optical  data  confirm  the  structure  suggested  by 
'Ischitschibabin  and  others  (A.,  1921,  i,  450).  Indole 
and  its  methyl  derivatives  closely  resemble  optically 
the  indencs,  cumarones,  and  thionaphthenos.  In  no 
case  has  the  introduction  of  a  methyl  group  into 
either  ring  ally  appreciable  optical  effect,  which 
indicates  that  the  molecules  of  these  compounds  must 
be  regarded  as  consisting,  not  of  two  parts  of  different 
character,  but  of  a  single  system  with  a  special  degree 
of  saturation.  Ethyl  ■p-dimethylaminobcnzoate,  m.  p. 
(55°,  has  been  prepared.  It.  Cuthill. 

Atomic  refractions  of  nitrogen.  K.  von 
Auavkrs  (Z.  physikal.  Chem.,  1930, 147,  430 — 400). — 
From  a  survey  of  refractivitv  data  for  organic  com¬ 
pounds  containing  the  NIC  and  N-CO  groups  values 
for  the  atomic  refraction  of  nitrogen  in  the  groups 

on:c,  c*n:c,  h-n:c,  n-n:c,  n-co-r,  and  n-coor 

have  been  deduced.  Conjugation  in  the  molecule  of 
an  azino  causes  exaltation  of  the  refractivity,  but  has 
little  effect  on  the  dispersion.  By  condensation  of 
i.vobutaldehyde  with  propylamine  and  isoamylaminc, 
isobutylidenepropylaminc ,  b.  p.  114 — 115°,  and  iso- 
butylidenelsoainylaminc,  b.  p.  158 — 160°,  have  been 
prepared.  R.  Cuthill. 

Molecular  configuration  and  optical  activity. 
F.  M.  Jaeger  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
330— 343).— A  lecture.  C.  W.  Gibby. 

Dependence  of  molecular  polarisation  on 
temperature,  especially  in  the  case  of  substances 
with  groups  capable  of  free  rotation.  L.  Meyer 
(Z.  physikal.  Chem.,  1930,  B,  8,  27—54;  cf.  A.,  1929, 
980). — The  extent  to  which  the  capacity  for  free 
rotation  is  hindered  by  the  potential  due  to  opposed 
moments  of  rotation  has  been  investigated  mathe¬ 
matically  and  experimentally.  Calculation  shows 
that,  when  the  inner  molecular  potential  exceeds 
kTj  10,  rotation  should  be  checked,  and  the  total 
moment  should  decrease  with  falling  temperature. 
The  molecular  polarisation  would  then  be  no  longer 
a  linear  function  of  1  j'l\  The  dependence  on  tem¬ 
perature  of  the  molecular  polarisation  of  ethylene 
chloride  in  benzene  and  hexane,  and  of  quinol  dimethyl 
ether  in  benzene,  has  been  determined  by  a  method 
of  which  the  details  are  given.  Although  in  both 


cases  the  inner  molecular  potential  is  a  multiple  of 
k'l\  yet  in  the  benzene  solutions,  for  the  temperature 
interval  5 — 50°,  the  moment  is  independent  of  tern- 
perature  within  the  limits  of  experimental  error. 
For  ethylene  chloride  in  hexane  from  —75°  to  40J 
there  is  a  rise  in  the  moment  of  about  10%,  and  (lie 
polarisation  does  not  bear  a  linear  relationship  towards 
1/7'.  It  has  also  been  shown  that  benzene  alone, 
which  has  no  dipole,  shows  a  slight  rise  of  molecular 
polarisation  with  temperature.  This  is  explained  as 
due  to  increased  mobility  of  the  electrons  with  rise 
of  temperature,  since  there  is,  at  the  same  time, 
practically  a  parallel  increase  in  molecular  refraction. 

M.  S.  Burr. 

Magneto-rotatory  behaviour  of  some  optically 
active  substances  in  solution.  S.  S.  Biiatnagar, 
K.  N.  Mathur,  and  B.  D.  Jain  (Indian  J.  Physics, 
1930,  4,  503 — 513). — For  any  particular  solvent  the 
magnetic  field  producing  magnetic  rotation  just  suf¬ 
ficient  to  balance  the  optical  rotation  is  proportional 
to  the  optical  rotation  itself.  Unlike  optical  rotation, 
the  magnetic  rotation  of  an  optically  active  solution 
of  a  substance  is  independent  of  the  concentration  so 
long  as  the  latter  is  comparatively  low.  In  the  case 
of  solutions  of  optically  active  liquids  in  inactive 
liquids,  where  high  concentrations  of  the  former  could 
be  taken,  the  magnetic  rotation  changes  with  the 
concentration  and  seems  to  depend  on  the  relative 
volume  concentrations.  These  results  agree  with  the 
conclusions  of  Perkin  (J.C.S.,  1896,  69,  1025)  and  of 
Schivcrs  (Conipt,  rend.,  1912,  155,  398)  but  not  with 
those  of  Calcagni  (A.,  1928,  6, 461).  J.  W.  Smith. 

Measurement  and  interpretation  of  rotatory 
dispersion  of  simple  substances.  W.  Kuhn  and 
E.  Braun  (Z.  physikal.  Chem.,  1930,  B,  8,  281—313). 
— From  measurements  of  the  absorption  and  rotatory 
dispersion  of  the  dimcthylamide  and  methyl  ester  of 
a-azidopropionic  acid  in  alcoholic  and  in  ethereal  solu¬ 
tion  it  has  been  shown  that  the  azido-group  has  , a 
characteristic  absorption  band  at  about  2900  A. 
Deviations  from  Drude’s  formula  for  rotatory  dis¬ 
persion  similar  to  those  recorded  by  Lowry  and  Cutter 
(A.,  1925,  ii,  356)  have  been  observed.  Absorption 
and  dispersion  data  for  the  ethyl  ester  and  dimethyl- 
amide  of  a-bromopropionic  acid  arc  also  recorded. 
From  the  results  the  anisotropic  factors  of  the  various 
absorption  bands  arc  calculated.  It  appears  that 
the  vicinal  actions  (cf.  this  vol.,  276)  of  chemically 
similar  substituents  are  approximately  equivalent, 
originating  in  strong  Schumann  bands. 

R.  Cuthill. 

Optical  rotatory  power.  T.  M.  Lowry  (Trans. 
Faraday  Soe.,  1930,  26,  266— 271).— A  review  of  the 
progress  during  the  last  sixteen  years  in  the  elucid¬ 
ation  of  problems  of  optical  rotatory  power.  The 
lines  along  which  progress  may  be  expected  in  the 
near  future  are  indicated.  F.  G.  TryhorN- 

Wave  mechanics  of  optical  rotation  and  oi 
optically  active  molecules.  G.  Temple  (Trans- 
Faraday  Soc.,  1930,  26,  272— 280).— The  principles 
of  wave  mechanics  are  applied  in  an  analysis  of  the 
action  of  polarised  light  on  optically  active  ga® 
molecules.  Equations  are  derived  for  the  induce 
moments  due  to  the  action  of  light  on  molecules,  an 
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by  considering  the  energy  distribution  in  an  assembly 
of  molecules  an  equation  is  obtained  for  the  rotatory 
power  for  a  given  wave-length. 

From  a  consideration  of  a  one-dimensional  model 
of  an  active  molecule,  an  expression  is  deduced  for 
the  separation  of  the  energy  levels  in  the  isomeric 
forms.  The  limitations  of  the  theories  proposed  are 
discussed.  F.  G.  Tryhorn. 

Molecular  theory  and  the  calculation  of  natural 
rotatory  power.  R.  de  Marremann  (Trans.  Fara¬ 
day  Soc.,  1930,  26,  281 — 292). — A  discussion  of  the 
correlation  of  optical  activity  and  structure  on  the 
basis  of  the  molecular  theory.  From  a  review  of 
recent  work  on  this  subject  it  is  shown  that  qualitative 
correlation  has  been  achieved,  but  that  the  numerical 
calculation  of  rotatory  power  is  still  uncertain  and 
inexact.  F.  G.  Tryhorn. 

Physical  significance  of  optical  rotatory  power. 
W.  Kuhn  (Trans.  Faraday-  Soc.,  1930,  26,  293 — 
308). — A  presentation  of  the  author’s  theory  that 
rotatory  power  arises  from  the  dissymmetric  coupling 
of  vibrations  with  different  characteristic  frequencies. 
Examples  are  given  of  the  application  of  the  theory 
to  a  number  of  problems  of  optical  rotatory  power. 

F.  G.  Tryhorn. 

General  physical  aspects  of  natural  optical 
activity.  P.  P.  Eward  (Trans.  Faraday  Soc.,  1930, 
26,  308 — 310).— An  attempt  to  deduce  the  nature  of 
optical  rotatory  power,  independently  of  any  special¬ 
ised  type  of  molecular  model,  from  the  relationship 
between  the  theories  of  refraction  and  rotation. 

F.  G.  Tryhorn. 

Atomic  linkings  in  elements.  W.  Stacker 
(Z.  Elektroehem.,  1930,36,  375 — 376). — The  following 
approximation  rule  is  advanced.  The  energy  of 
dissociation  of  a  non-polar  linking  of  similar  kinds  of 
atoms  possessing  the  same  number  of  shells  of  electrons 
is  a  constant,  the  latter  being  a  multiple  of  a  common 
constant.  This  rule  is  applied  to  a  few  of  the  elements 
and  compared  with  the  heat  of  dissociation  found 
experimentally.  H.  I.  Downes. 

Chemical  affinity  and  the  principle  of  sym¬ 
metry.  A.  Kapustinski  (Z.  physikal.  Chem.,  1930, 
B,  8, 72 — 80). — Theoretical.  Regarding  the  molecule 
as  a  collection  of  spheres  representing  the  spheres  of 
action  of  single  atoms  or  groups  of  atoms,  it  is  shown 
that  a  higher  degree  of  symmetry  is  obtained  with 
even  than  with  uneven  numbers  of  spheres,  except  in 
the  case  of  10,  which  gi'  ves  a  minimum  degree.  The 
requirements  for  compactness  of  structure  are  found 
to  correspond  with  the  requirements  for  minimum 
potential  energy,  and  hence  it  can  be  shown  that  the 
higher  is  the  symmetry  the  greater  is  the  stability  of 
the  compound.  In  the  case  of  complexes,  many  more 
compounds  with  even  co-ordination  numbers  are  found 
to  exist  than  compounds  with  uneven  co-ordination 
numbers.  M.  S.  Burr. 

Co-ordination  properties  of  halides  near  the 
volatility  limit,  and  determination  of  structure 
of  the  halides  AX4.  H.  Hansen  (Z.  physikal. 
"hem.,  1930,  B,  8,  1 — 26). — From  consideration  of 
the  data  for  the  crystal  structure  and  energy  relation¬ 
ships  of  the  halides  it  is  shown  that  the  compounds  of 


low  volatility  have  an  ionic  structure,  whilst  those  of 
high  volatility  have  a  lattice  structure  consisting  of 
individual  molecular  groups,  the  energy  required  to 
break  up  the  lattice  structure  being  smaller  than  the 
energy  of  dissociation  of  the  molecular  groups.  Halides 
of  the  former  type  give  a  vapour  consisting  of  simple 
molecules,  e.g.,  KC1,  whilst  the  vapour  of  halides  of 
the  latter  type  contains  polymerised  molecules,  e.g., 
A1.,C1G  and  Fe2Cl(i.  The  energy  relationships  in  the 
crystal  lattice  of  halides  of  the  composition  AX4  are 
discussed.  A -Ray  investigations  of  the  crystal  struc¬ 
ture  of  zirconium  and  uranium  tetrachlorides  have 
been  made  by  the  powder  method,  since  it  was  expected 
that  these  might  have  a  definite  co-ordination  lattice 
of  a  type  not  observed  hitherto.  The  structure  of 
zirconium  chloride,  however,  is  of  the  stannic  iodide 
type,  Dti,  and  uranium  chloride  has  another  type  of 
structure  which  could  not  be  definitely  determined. 

M.  S.  Burr. 

Spontaneous  disintegration  of  diatomic 
molecules.  R.  de  L.  Kronig  (Z.  Physik,  1930,  62, 
300 — 310). — Theoretical.  The  recently  developed 
theories  of  the  spontaneous  disintegration  of  diatomic 
molecules  arc  discussed  and  grouped,  being  dealt 
with  from  a  single  viewpoint.  Certain  unproved 
results  of  the  theory  are  shown  to  he  in  agreement 
with  experiment.  A.  J.  Mee. 

B.  p.  and  chemical  constitution.  III.  Mono- 
polar  open-chain  organic  compounds.  B. 
Nekrassov  (Z.  physikal.  Chem.,  1930, 148,  216 — 220 ; 
cf.  A.,  1929,  872). — A  bettor  empirical  equation, 
T—KMmlZ,  for  the  b.  p.  (Abs.),  T,  of  a  liquid  lias 
been  devised.  In  this  equation  M  is  the  mol.  wt., 
Kis  a  quantity  which  is  constant  for  all  the  compounds 
of  a  particular  class,  and  £  is  the  algebraic  sum  of  the 
refractivity  constants  of  the  active  (polar)  groups 
present  and  those  of  the  other  atoms  together  with  a 
quantity,  A,  characteristic  of  each  active  group. 
For  the  normal  saturated  hydrocarbons  from  C4  to 
C10  the  equation  reduces  to  T=K\/M {R,  where  R 
is  the  specific  refractivity.  The  values  of  K  and  A 
for  a  given  class  of  compounds  may  be  calculated 
from  the  b.  p.  of  two  members  of  the  series,  and  values 
for  the  principal  types  of  aliphatic  compound  are 
tabulated.  Of  1500  b.  p.  calculated  by  means  of  the 
new  equation,  80%  were  within  5°  of  the  experimental 
value.  R,  Cuthirr. 

Diamagnetism  and  molecular  structure. 
(Sir)  C.  V.  Raman  (Proc.  Physical  Soc.,  1930,  42, 
309 — 320). — A  lecture.  J.  W.  Smith. 

Theory  of  liquid  crystals.  Wo.  Ostward  (Z. 
Krist.,  1929,  71,  131—134;  Chem.  Zcntr.,  1930,  i, 
933 — 934). — -Polemical.  A.  A.  Erdridge. 

Theory  of  liquid  crystals.  E.  Arexander  and 
K.  Herrmann  (Z. Krist.,  1929,  71, 134 ;  Chem.  Zent  r. 
1930,  i,  934). — Polemical  (cf.  preceding  abstract). 

A.  A.  Erdridge. 

Magnetic  moments  of  alloys  and  measure¬ 
ment  of  mean  atomic  moments.  R.  Forrer 
(Gompt.  rend.,  1930, 190, 1284— 1287).— If  in  a  binary 
alloy  a  certain  number  of  atoms  of  one  of  the  con¬ 
stituents  is  replaced  by  those  of  the  other,  their 
moments  being  different,  there  will  be  a  linear  van- 
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ation  of  mean  atomic  moment  over  the  whole  interval 
for  which  the  substitution  is  of  the  same  character. 
This  “  principle  of  substitution  ”  is  applied  to  nickel- 
copper,  nickel-cobalt,  iron-nickel,  and  iron-cobalt 
alloys,  and  verified,  and  the  significance  of  the  sub- 
multiple  5  of  tho  Bohr  magneton  is  indicated. 

J.  Grant. 

Value  of  the  Weiss  magneton  deduced  from 
paramagnetic  bodies.  B.  Cabrera  (Anal.  Pis. 
Quim.,  1930,  28,  431 — 447). — The  quantity  ^  in  the 
equation  ua=  ty&RC,  where  11  is  the  gas  constant  and 
C  the  Curie  constant  ,  has  been  calculated  from  a  large 
number  of  magnetic  data ;  the  mean  value  is  1125-0;!; 
0-3.  .  H.  F.  Gtt.t.bR- 

Binding  energy  of  some  organic  compounds. 
L.  S.  Kassel  (Nature,  1930,  125,  926). — The  older 
and  lower  values  for  the  C-C  and  C'H  linkings  in 
higher  hydrocarbons  are  preferred  to  the  higher  values 
suggested  by  Mecke  (this  vol.,  702).  The  complete 
dissociation  of  such  hydrocarbons  will  then  yield 
carbon  atoms  in  the  normal  3P  state. 

L.  S.  Theobald. 

Rotation  heat  of  hydrogen  at  low  temperatures. 
S.  Dauahchen  (Z.  Physik,  1930,  62,  414 — 41S). — 
According  to  the  theory  of  wave  mechanics,  hydrogen 
consists  of  two  modifications,  a  symmetrical  and  an 
anti-symmetrical  form.  The  rotation  heat  of  both 
forms"  as  well  as  that  of  their  inter-combination  is 
calculated,  and  the  rotation  heat  of  ordinary  hydrogen 
in  tho  temperature  range  0 — 300°  Abs.  is  derived. 

A.  J.  Mee. 

Complete  spectral  diagrams  of  crystals.  H. 
Seemann,  0.  Kantorowicz,  and  K.  F.  Schotzky 
(Nature,  1930,  125,  853). — Spectral  diagrams  more 
complete  than  those  of  Linnik  (ibid.,  1929,  124,  946) 
are  obtained  by  reflexion  at  the  surface  of  a  rock-salt 
crystal  backwards  by  using  a  broad  conical  A -ray 
pencil.  Diagrams  are  reproduced. 

L.  S.  Theobald. 

Complete  spectral  diagram  of  a  single  crystal. 
H.  Seemann  and  0.  Kantorowicz  (Naturwiss.,  1930, 
18, 526 — 527). — The  X-ray  spectral  diagrams  obtained 
with  rock-salt  oriented  in  different  directions  with 
respect  to  the  direction  of  the  incident  radiation  are 
illustrated  and  discussed.  J.  W.  Smith. 

Phenomena  in  X-ray  tubes.  A.  Iaxitizky  (J. 
Phys.  Radium,  1930,  [vii],  1,  153 — 162). — When  the 
anode  of  an  ionic  X-ray  tube  is  completely  degassed 
the  current  ceases  to  pass  (cf.  Z.  Physik,  1922, 11,  22; 
1925,  35,  27).  If  two  pieces  of  metal  ( e.g platinum), 
precisely  similar,  save  that  one  has  been  completely 
degassed,  are  placed  in  contact  the  gas  passes  from  the 
undegassed  piece  to  the  other  in  the  form  of  positive 
ions,  and  it  is  concluded  that  the  gas  dissolved  in  the 
metal  is  dissociated  into  positive  ions  and  electrons 
(cf.  ibid.,  1925,  31,  277).  This  hypothesis  is  now 
supported  by  experiments  showing  that  when  the 
electrodes  of  a  tube  are  maintained  at  high  PJ).  g3s 
is  driven  out  only  from  the  anode.  This  explains 
several  phenomena,  including  the  initial  ionisation  in 
an  ionic  X-ray  tube the  reversal  of  current  in  certain 
tubes  with  small  anode,  and  the  fact  that  in  a  Coolidge 
tube  if  the  anode  is  thoroughly  degassed  the  pressure 
of  gas  in  the  tube  may  then  be  substantially  higher 


than  that  usually  determining  ionisation  without  the 
tube  ceasing  to  function  electronically. 

C.  A.  Silbkrrad. 

Scattering  powers  of  the  atoms  in  magnesium 
oxide  for  X-rays  and  some  related  properties. 

G.  W.  Brindley  (Phil.  Mag.,  1930,  [vii],  9,  1081— 
1094). — In  view  of  the  uncertainty  of  the  method  of 
Fourier  analysis  for  determining  the  relation  between 
the  scattering  power  of  an  atom  and  the  number 
and  distribution  of  its  electrons,  an  alternative 
method  has  been  devised,  based  on  the  radial  dis¬ 
tribution  of  charges  in  the  atom  and  &  temperature 
factor  to  correct  for  thermal  vibration  (cf.  James  and 
others,  A.,  1928,  112,  462;  1929,  14).  Scattering 
(i.e.,  F-sin  0/A)  curves  have  in  tliis  way  been  cal¬ 
culated  for  O,  O-2,  Mg,  and  Mg+2  from  the  experi¬ 
mental  data  of  Wyekoff  and  Armstrong  (Z.  Knst., 
1930, 72, 433).  The  curves  for  O  and  0~2  are  similar, 
but  the  experimental  results  agree  better  with  that 
for  non-ionised  oxygen.  A  marked  decrease  of  F  for 
large  values  of  sin  0/A  seems  connected  with  the  use 
of  powdered  crystals,  as  it  did  not  occur  in  the  case 
of  a  single  crystal  of  aluminium  (cf.  A.,  1929,  1367). 

The  curves  for  Mg  and  Mg^2  are  identical  save  for 
values  of  sin  0/A  below  those  for  which  experimental 
results  are  available.  The  amplitude  of  vibration  of 
the  atom  in  the  lattice  is  estimated  as  0-09  A.  for 
oxygen  and  0-11  A.  for  magnesium. 

C.  A.  Silberrad. 

Absorption  of  long  wave-length  X-rays  of 
2 — 10  A.  by  light  elements.  B.  Woernle  (Ann. 
Physik,  1930,  [v],  5, 475 — 506). — Absorption  measure-  i 

ments  in  the  long  wave-length  X-ray  region  were  made 
by  means  of  a  vacuum  ionisation  spectrometer,  a  null 
method  being  used  to  obtain  greater  accuracy.  The 
absorption  coefficients  of  air,  nitrogen,  oxygen,  neon, 
argon,  sulphur  dioxide,  and  the  vapours  of  pentane 
and  carbon  tetrachloride  were  determined  over  the 
wave-length  range  2-3 — 9-9  A.  From  the  values  for 
the  compounds,  the  coefficients  of  carbon,  sulphur, 
and  chlorine  were  obtained.  Jonsson  (A.,  1928,  340, 
and  Diss.,  Upsala,  192S)  has  formulated  a  law  for 
absorption  of  long  wave-length  X-rays  stating  that 
the  electronic  absorption  coefficient  is  a  pure  function 
of  the  product  Zx.  This  is  not  strictly  accurate  for 
light  elements,  there  being  systematic  deviations. 

For  sulphur,  chlorine,  and  argon  the  K-level  absorp¬ 
tion  energy  change  was  found.  Its  value  was  found 
to  be  approximately  equal  to  the  ratio  of  the  energy 
values  of  the  K  and  levels,  in  agreement  with  an 
empirical  relationship  put  forward  bv  Jonsson. 

"  A.  J.  Mee. 

Influence  of  foreign  matter  in  suspension  in  the 
mother-liquor  on  the  habit  of  crystals.  P- 
Gaubert  (Compt.  rend.,  1930,  190,  1230 — 1232). — It 
has  already  been  shown  (cf.  A.,  1 925,  ii,  271)  that  lead 
nitrate  crystallises  from  a  cold  solution  saturated 
with  methylene-blue  in  cubes  instead  of  the  usual 
octahedra.  From  a  hot  saturated  solution  containing 
some  undissolved  dye  it  forms  thin  plates  several  cm- 
across  but  only  about  0-2  mm.  thick — apparently 
rhombohedral  crystals  flattened  along  (111)- 
are  thinner  and  of  deeper  colour  as  the  amount  oi 
dye  is  increased.  From  a  similar  solution  of  rosohe 
acid  the  salt  crystallises  in  long,  slender,  quadratic 
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prisms  apparently  of  rhombic  symmetry.  These  are 
coloured  by  inclusions  of  the  dye.  These  variations 
are  attributed  to  the  action  of  concentration  currents 
the  directions  of  which  are  influenced  by  the  dye. 

C.  A.  Silberrad. 

Crystal  structure  of  krypton.  6.  Natta  and 
A.  G.  N as  ini  (Nature,  1930, 125,  SS9). — Solid  krypton 
examined  by  the  method  used  for  xenon  (this  vol., 
528}  showed  14  lines,  4  of  which  belonged  to  the  A'p 
radiation,  corresponding  with  a  face-centred  cubic 
structure.  The  elementary  cell  of  four  atoms  has 
a  5-78  A.,  the  volume  is  193 XlO"24  c.c. ;  i„  2-83 
g./c.c. ;  the  calculated  atomic  radius  is  2  04  A. 

L.  S.  Theobald. 

Crystal  structure  of  krypton.  W.  H.  Keesom 
and  H.  H.  Moot  (Nature,  1930,  125,  889).— Solid 
krypton  has  a  face-centred  cubic  lattice,  a  5-59  A., 
and  deal,..  3-13;  the  distance  between  the  atomic 
centres  is  3*96  A.  L.  S.  Theobald. 

Twin  crystals.  V.  Buj.tet  (Natuurwetensch. 
Tijds. ,  1930,  12,  73 — 85). — The  types  of  twinning 
which  may  occur  are  described,  and  the  theory  is 
developed  that  the  possible  twinning  groups  are 
symmetrical  or  pseudosymmetrical  groups  of  a  single 
or  multiple  lattice  of  the  crystal.  H.  F.  Gillbe. 

Crystal  structure  of  niobium.  K.  Meisel  (Z. 
anorg.  Chern.,  1930,  190,  237 — 240;  cf.  von  Ols- 
hausen,  A..  1926,  22S). — The  investigations  of  von 
Olshausen  have  been  repeated  with  three  different 
specimens  of  highly  purified  niobium.  The  crystal 
structure  found  by  him  (face-centred  cubic,  tungsten 
type)  has  been  confirmed,  but  the  mean  lattice  con¬ 
stant  is  different,  viz.,  3-31  A.^l-5%.  It  is  assumed 
that  the  earlier  work  was  done  with  impure  niobium 
or  with  mixed  crystals  of  niobium  and  aluminium. 

F.  L.  Usher. 

Energy  of  crystal  lattices.  H.  Jones  (Proc. 
Roy.  Soc.,  1930,  A,  127,  689— 703).— Mathematical. 
Heitler’s  method  (Z.  Physik,  1928,  46,  47)  of  deter¬ 
mining  the  mean  first  order  energy  of  a  crystal  lattice 
is  criticised  and  the  perturbation  calculation  is  made 
without  assuming  that  the  initial  wave  functions 
form  an  orthogonal  set.  It  is  shown  that  the  mean 
energy  of  the  crystal  depends  to  a  much  greater 
extent  on  the  simple  electrostatic  potential  energy 
given  by  the  interlapping  of  the  Schrodinger  space 
charge,  and  to  a  much  smaller  extent  on  the  interchange 
integral,  than  does  the  binding  energy  in  a  diatomic 
molecule.  For  the  case  of  a  collection  of  hydrogen 
xtoms  arranged  in  a  simple  cubic  lattice  it  is  found 
that  the  mean  energy  of  the  crystal  is  of  the  same 
order  of  magnitude  as  that  of  the  same  number  of 
atoms  forming  a  diatomic  gas ;  the  simple  calculation 
assuming  orthogonal  functions  would  make  it  much 
kss-  When  the  atom  possesses  a  closed  shell  lying 
hdiind  the  single  valency  electron,  the  value  of  the 
interchange  integral  is  much  reduced  and  the  potential 
energy  of  the  crystal  form  always  lies  lower  than  that 
of  the  same  number  of  atoms  arranged  as  a  diatomic 
?as-  L.  L.  Bircumshaw. 

Colour  and  fine  structure  of  alloys.  IV. 
iron-carbon  alloys.  M.  Chikashige  and  D.  Uno 
&  worg.  Chem.,  1930,  190,  303—312 ;  cf.  A.,  1928, 
®»,717). — The  light-reflecting  power  of  various  iron- 


carbon  alloys  has  been  examined  over  a  wide  range  of 
composition.  The  colour  of  the  reflected  light  is 
independent  of  the  carbon  content  and  of  the  previous 
heat  treatment,  but  its  intensity  varies.  The  form¬ 
ation  of  patterns  on  the  bladas  of  Japanese  swords  is 
determined  by  the  degree  of  polishing  and  by  differ¬ 
ences  in  the  reflecting  power  and  corrodibility  of  the 
structural  constituents  of  the  steel.  F.  L.  Usher. 

X-Ray  diffraction  in  liquid  hexametbylhenzene. 
P.  Krishnamurti  (Indian  J.  Physics,  1930,  4,  449 — 
455). — A  comparison  has  been  made  of  the  positions 
and  intensities  of  the  haloes  in  the  X-ray  patterns  of 
powdered  and  liquid  hexamethylbenzene.  The  liquid 
pattern  consists  of  a  strong  inner  halo  (spacing  8-2  A.) 
and  a  weak  outer  ring  (4-2  A-),  roughly  corresponding 
respectively’  with  the  (100)  and  (001)  reflexions  of  the 
crystal  powder  with  spacings  7-7  and  3-7  A.  Analogy 
with  Lonsdale’s  analysis  (A.,  1929,  750)  favours  the 
assumption  that  the  4-2  A.  spacing  of  the  liquid  is 
caused  by  the  thickness  of  the  molecule,  whilst  the 
8-2  A.  spacing  represents  periodicities  in  the  plane  of 
the  benzene  ring.  An  approximate  calculation  of  the 
density  of  the  liquid  on  these  assumptions  leads  to  a 
value  of  0-95  at  175°.  The  considerable  diminution 
in  the  intensity  of  the  outer  halo  in  the  liquid  as 
compared  with  the  crystal  is  attributable  to  the 
diminished  structure  factor  for  the  (001)  spacing 
caused  by  the  thermal  agitation  of  the  molecules  in 
the  liquid.  The  thickness  of  the  molecule  of  other 
substituted  benzene  derivatives  (as  mesitylene)  pre¬ 
viously  investigated  (A.,  192S,  691 ;  i929,  246) 

corresponds  with  the  spacings  of  the  outer  rings  and 
not  with  those  of  the  inner.  J.  W.  Smith. 

Crystals  of  paratophan.  J.  Henrton  (Bull. 
Soc.  chim.  Belg.,  1930,  39,  229 — 230). — Paratophan 
[2-phenyl-6-methylquinoline-4-carboxylic  acid]  forms 
clinohedral  crystals,  a  :  b  :  c=0-61280  : 1  :  0-63147 ; 
n  1-6— 1-7,  H  2-5.  C.  W.  Gibby. 

Lattice  structure  of  some  simple  sugars.  J. 
Hengstenberg  and  H.  Mark  (Z.  Krist.,  1929,  72, 
301—308;  Chem.  Zentr.,  1930,  i,  313— 314).— The 
unit  cell  of  d-glucose  contains  4  mols. ;  a  10-40s, 
b  14-893,  c  4-99  A. ;  space-group  V4 ;  that  of  d-cello- 
biose  contains  2  mols. ;  a  5-00,  b  13-2,  c  11-1  A.,  p  90± 
0-5°;  space-group  G»2:  that  of  d-lsevulose  contains 
4  mols. ;  a  8  06,  b  10-6,  c  9-12  A. ;  space-group  V*. 

A.  A.  Eldrddge. 

Crystal  structure  of  rubidium  azide.  L. 
Palling  (Z.  physikal.  Chem.,  1930,  B,  8, 326—328). — 
The  structure  proposed  for  rubidium  azide  by  Gunther, 
Porger,  and  Rosbaud  (this  vol.,  401)  is  inconsistent 
with  known  values  of  atomic  radii.  It  seems  much 
more  probable  that  the  structure  is  similar  to  that  of 
potassium  azide  (A.,  1926, 113).  R.  Cuthill. 

[Crystal  structure  of  rubidium  azide.]  P. 
Gunther  and  P.  Rosbaud  (Z.  physikal.  Chem.,  1930, 
B,  8,  329). — A  reply  to  Pauling  (cf.  preceding  abstract). 

R.  Cuthill. 

Goethite,  stainerite,  diaspore,  and  hetero- 
genite.  W.  F.  de  Jong  (Natuurwetensch.  Tijds., 
1930,  12,  69 — 71). — X-Ray  analysis  indicates  that 
stainerite  is  not  isomorphous  with  goethite,  and  that 
although  diaspore  has  probably  the  same  lattice 
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structure  as  gocthite,  that  of  manganite  is  different. 
The  following  lattice  constants  have  been  determined 
for  gocthite,  diaspore,  and  manganite,  respectively  : 
a  4-55,  4-35,  4-46  ;  6  9-90,  9-35,  5-2S;  c  3-01,  2-82, 
2-88  A.  H.  F.  Gihlbe. 

Structure  of  analcime.  W.  Hartwio  (Naturwiss., 
1930,  18,  001;  cf.  Zentr.  Min.,  1928,  A,  3S0).— 
Possible  spatial  arrangements  of  the  atoms  in  the 
analcime  (NaAlSi2Ofi)  crystal  are  listed  and  discussed 
in  relation  to  the  A -ray  diagram  and  the  valencies  of 
the  atoms  concerned.  J.  W.  Smith. 

A-Ray  study  of  heulandite.  Wyart  (Compt. 
rend.,  1930,  190,  1564 — 1560). — The  structure 

of  heulandite  has  been  determined  by  means 
of  Lane  and  rotation  photographs.  The  unit 
cell  has  a  7-45,  b  17-S0,  c  15-S5  A.,  equivalent 
to  it :  b  :  c— 0-418  :  1  :  0-890  (crystallographically, 
0-4025  :  1  :  0-4293).  The  space-group  is  CS,,.  From 
the  foregoing  and  the  densities  of  three  samples  the 
numbers  of  atoms  (excluding  water)  in  the  unit  cell 
are  :  0  35-45—35-94,  Si  13-31—13-67,  A1  4-17—4-52, 
Ca  1-45—1-75,  K  0-13—0-96,  Na  0-27—0-91,  Mg  0— 
0-03 ;  and  of  water  molecules  12-20 — 13-19.  It  is 
concluded  that  the  unit  coll  varies,  consisting  of  a 
fixed  scaffolding  of  36  oxygen  atoms  with  the  other 
atoms  fitted  in  between,  one  metal  replacing  another 
in  the  different  cells  in  electrically  equivalent  amounts. 
The  structure  is  not  compact,  the  volume  occupied  by 
an  oxygen  atom  being  28-9 X  10*24  cm.3  as  compared 
with  13-9  xlO-2'1  cm.3  in  many  compounds.  The 
water  molecules  occupy  the  vacant  space,  thus 
affording  an  explanation  of  the  peculiar  nature  of  the 
zeolites.  C.  A.  Silberrad. 

Partial  breakdown  of  solid  insulators.  A. 
Walther  and  L.  Incie  (Naturwiss.,  1930,  18,  528 — 
529). — When  a  plate  of  homogeneous  insulating 
material  of  about  1  mm.  thickness  is  fixed  between 
electrodes  and  immersed  in  oil  there  is  a  marked 
increase  in  the  breakdown  potential  when  the  potential 
is  applied  for  periods  less  than  10~5  to  lfH  see.  This 
is  due  to  the  circumstance  that  the  breakdown 
voltage  has  insufficient  time  to  build  up.  There  are 
two  critical  potentials,  the  initial  potential  at  which 
the  first  discharge  occurs,  and  the  true  breakdown 
potential.  The  former  remains  unchanged  up  to 
periods  of  3  X  1(H  sec.  and  is  identical  with  the 
maximum  breakdown  potential  for  alternating  cur¬ 
rents.  Photographs  show  the  partial  discharge  pre¬ 
ceding  breakdown  in  glass  and  rock-salt  plates.  In 
the  latter  case  the.  discharge  course  is  oriented  along 
the  crystal  cleavage  planes.  J.  W.  Smith. 

Passage  of  electricity  through  solid  dielectrics. 
D.  Nasledov  and  P.  Soharavski  (Ann.  Physik, 
1930,  [v],  5,  429 — 452). — The  passage  of  electricity 
through  solid  dielectrics  is  considered  mainly  from  the 
point  of  view  of  polarisation  phenomena.  Tho  solid 
examined  was  paraffin  wax.  If  a  solid  is  subjected 
to  the  action  of  an  electric  field-  a  polarisation  is  set 
up  in  it,  and  on  short-circuiting  the  ionisation  chamber, 
a  current  opposite  to  the  charging  current  flows,  a 
certain  amount  of  electricity  being  thereby  furnished 
by  the  dielectric.  This  amount  varies  with  the  time 
for  which  the  dielectric  is  subjected  to  the  action  of  the 


field,  increasing  with  the  time,  but  approaching 
asymptotically  a  limiting  value.  Ionised  dielectric- 
gives  up  a  greater  quantity  of  electricity  than  the 
non-ionised.  A  method  of  measuring  the  polarisation 
is  given,  and  experiments  show  that  the  polarisation 
potential  is  very  high,  but  an  ionised  dielectric  lias 
a  smaller  polarisation  potential  than  one  not  ionised. 
Within  the  range  325 — 1600  volts  there  is  propor¬ 
tionality  between  the  applied  potential  and  the 
polarisation.  The  observations  can  best  be  explained 
on  the  theory  of  ionic  conductivity.  A.  J.  Mee. 

Surface-resistivity  measurements  on  solid 
dielectrics.  L.  Harts  iron  x  (Proc.  Physical  Soc., 
1930,  42,  300 — 308). — A  new  form  of  metal  strip 
electrode  suitable  for  surface-resistivity  measure¬ 
ments  on  insulating  materials  in  sheet  form  is 
described.  It  gives  good  contact  along  the  whole 
length,  and  is  less  likely  to  contaminate  a  surface  than 
mercury  or  graphite.  The  method  of  determining  the 
volume-resistivity  correction  is  described  and  illus¬ 
trations  are  given  of  the  value  of  this  correction  for 
electrodes  of  various  forms.  The  surface  resistivities 
of  common  insulating  materials  have  been  measured. 
Ebonite  initially  has  a  very  high  surface  resistivity, 
but  deteriorates  very  rapidly  on  exposure  to  light, 
whereas  the  leakage  resistances  of  “  bakelite  ”  and 
“  keraiuot  ”  are  almost  unaffected  by  exposure  to  light. 
Little  difference  is  observed  between  the  values  for 
polished  and  matt  surfaces.  J.  W,  Smith. 

Ferromagnetism  of  alloys  of  nickel  and  of 
chromium.  C.  Sadron  (Compt.  rend.,  1930,  190, 
1339 — 1340). — The  saturation  magnetisation  (a)  of 
nickel-chromium  alloys  in  a  particular  field  varies 
with  the  temperature  (T  Abs.)  between  110°  and 
150°  A.  according  to  the  relation  a2'=a0(l— 4Ta) 
(cf.  Weiss  and  Forrer,  this  vol.,  22).  Values  of 
accurate  to  within  0-5%  were  thence  obtained  by 
extrapolation,  and  were  shown  to  decrease  linearly, 
from  57-87  for  pure  nickel  (toe.  cit.),  with  increase  in 
chromium  content  up  to  6%  when  the  heterogeneity 
of  the  alloy  influences  its  saturation.  The  Curie 
point  falls  from  628°  Abs.  for  pure  nickel  to  130°  Abs. 
for  an  alloy  containing  10%  Cr,  and  is  zero  (1>V 
extrapolation)  for  12%  Cr.  J.  Grant. 

Alteration  in  the  electrical  conductivity  of 
ferromagnetic  substances  in  longitudinal 
magnetic  fields.  O.  Stterstadt  (Physikal.  Z., 
1930,  31,  501 — 574). — Iron  and  nickel  were  investig¬ 
ated,  as  cobalt  wire  was  not  available.  The  effects  of 
a  longitudinal  magnetic  field  on  the  electrical  resist¬ 
ance  is  in  the  direction  of  an  increase.  Fields  up  to 
250  gauss  -were  used.  The  resistance  “  hysteresis 
curves  show  that  the  change  in  resistance  is  a  function 
of  the  field  strength,  marked  by-  the  appearance  of 
phenomena  similar  to  hysteresis  loops,  resistance 
remanence,  and  coercivity.  By  the  use  of  mag¬ 
netisation  curves  it  is  shown  that  the  change  111 
resistance  is  dependent  on  the  magnetisation.  The 
change  in  resistance  is  a  function  of  the  results 
induction,  and,  to  a  first  approximation,  is  equal  to 
its  third  or  fourth  power.  This  relation  also  gives  use 
to  a  loop,  but  not  of  the  hysteresis  type.  It  '-s  SU?‘ 
gested  that  this  is  due  to  a  fundamental  change  ,n 
structure  produced  by  magnetostriction  or  the  like, 
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but  it  cannot  bo  excluded  as  being  due  possibly  to  a 
small  error  in  the  method.  J.  Farquharson. 

Dependence  of  electrical  conductivity  of  metals 
on  pressure  at  low  temperatures.  U.  Fischer  (Z. 
physikal.  Chem.,  1930,  B,  8,  207— 217).— The  depend¬ 
ence  of  the  electrical  conductivity  of  lead,  tungsten, 
molybdenum,  copper,  iron,  and  constantan  on  pressure 
has  been  investigated  down  to  the  temperature  of 
liquid  hydrogen.  The  pressure  coefficient  of  resist¬ 
ance  of  the  pure  metals  increases  with  falling  tem¬ 
perature,  and  this  increase  sets  in  at  temperatures 
which  are  the  higher,  the  higher  is  the  characteristic 
temperature  of  the  substance.  The  change  is  con¬ 
siderable  the  pressure  coefficient  of  resistance  of 
tungsten  or  molybdenum  at  20°  Abs.  is  about  four 
times  the  value  at  the  ordinary  temperature.  On  the 
other  hand,  the  pressure  coefficient  of  resistance  of 
constantan  decreases  to  a  flat  minimum  at  145°  Abs., 
and  at  the  temperature  of  liquid  hydrogen  readies 
approximately  the  value  at  the  ordinary  temperature. 
The  main  conclusions  are  in  agreement  with  those 
reached  by  Seemann  (A.,  1929,  633). 

F.  L.  Usher. 

Dependence  of  the  electrical  resistance  of  single 
crystals  of  bismuth  on  the  purity  of  the  metal. 
L.  SciiUBNncov  and  W.  J.  he  Haas  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1930,  33,  350 — 362). — The 
resistance  of  single  crystals  of  bismuth  is  dependent 
greatly  on  the  purity  of  the  metal.  By  careful 
purification  crystals  of  bismuth  were  prepared  with  a 
resistance  at  20°  Abs.  one  third  of  that  of  the  purest 
metal  of  Hilger  and  one  twelfth  of  that  of  Kahlbaum’s 
pure  metal.  0.  J.  Walker. 


Change  of  resistance  of  bismuth  crystals  in 
the  magnetic  field  at  the  temperature  of  liquid 
hydrogen.  L.  Sciiubnikov  and  W.  J.  de  Haas 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1930,  33, 
363 — 378 ;  cf.  this  vol.,  675). — The  variation  of  the 
resistance  of  single  crystals  of  bismuth  with  <j>  has  been 
determined  for  various  magnetic  fields,  where  <f>  is  the 
angle  between  a  binary  axis  and  the  direction  of  the 
field.  The  change  of  resistance  of  the  single  crystals 
with  the  magnetic  field  does  not  obey  the  laws  lor  an 
ideal  crystal  suggested  by  Kapitza  (A.,  1928,  825), 
whose  conclusions  are  derived  from  resistance  measure¬ 
ments  with  polycrvstallinc  wires  and  not  with  single 
crystals.  '  O.  J.  Walker. 


Electrical  resistance  of  gold  in  magnetic 
fields  at  low  temperatures.  W.  Meissner  and 
“•  Scheffers  (Physikal.  Z.,  1930,  31,  574 — 578; 
cf.  this  vol.,  142). — Polemical  against  Kapitza  (this 
v°!.,  531).  J.  Farquharson. 


Thomson  effect  in  metal  crystals.  H.  Ver¬ 
ier  (Physikal.  Z„  1930,  31,  590).— The  Thomson 
effect  in  different  zinc  crystals  was  measured  at 
various  temperatures.  The  observed  values  are  of  the 
same  order  as  those  of  Ware  (this  vol.,  844),  but  his 
hirge  temperature  coefficient  was  not  found. 

A.  B.  D.  Cassie. 

Variation  of  the  E.M.F.  of  zinc  under  the  action 
of  light.  A.  Schu karev  and  L.  Vereschthagin 
(fhysikal.  Z.,  1930,  31,  590).— The  E.M.F.  across  a 
tele-calomel  electrode  cell  depends  on  the  exposure 


of  zinc  to  radiation.  The  variation  of  this  E.M.F. 
with  the  irradiating  wave-length  is  given. 

A.  B.  D.  Cassie. 

Thermoelectric  properties  of  ferromagnetics. 
E.  C.  Stoner  (Nature,  1930,  125,  973).— Theoretical. 
The  results  obt  ained  suggest  that  less  than  one  electron 
per  atom  is  required  to  produce  a  non-ferromagnetic 
state  and  that  the  ferromagnetic  properties  of  nickel 
are  to  be  traced  to  a  deficiency  of  electrons  from 
complete  groups.  L.  S.  Theobald. 

Experiments  with  moistened  rock-salt 
crystals.  E.  Schmid  and  0.  Vadpel  (Z.  Physik. 
1930,  62,  311—313;  cf.  A.,  1929,  9S9).— In  previous 
work  results  were  obtained  which  conflicted  with  those 
of  Joffc.  It  was  supposed  that  the  increased  solidity 
of  moistened  crystals  was  due  to  water  that  had  been 
forced  into  the  lattice.  The  density,  lattice  con¬ 
stant,  and  hardness  have  been  determined,  and  it  is 
found  that  the  first  two  are  practically  unaltered  by 
the  treatment.  Hence  it  would  appear  that  the 
increased  solidity  is  not  due  to  any  alteration  of  the 
lattice.  The  hardness,  however,  increases  con¬ 
siderably.  A.  J.  Mek. 

Effect  of  cold-working  on  Young's  modulus. 
T.  Kawai  (Sci.  Rep.  Tohoku,  1930,  19,  209 — 234). — 
Young’s  modulus  for  Armco  iron,  mild  steel,  and 
nickel  steel  decreases  asymptotically  with  cold- 
working.  For  copper,  aluminium,  and  nickel  it 
passes  through  a  minimum.  On  annealing  cold- 
worked  iron  and  steel  Young’s  modulus  increases  at 
first  rapidly  and  then  slowly  up  to  450°,  when  re- 
crystallisation  begins ;  it  reaches  its  original  value  at 
900°.  Young’s  modulus  for  copper,  aluminium,  and 
m'ckel  passes  through  maxima  at  300°,  200°,  and  350°, 
respectively,  on  annealing.  It  is  considered  that  the 
changes  are  the  result  of  two  opposing  factors, 
internal  stress,  which  decreases  the  modulus,  and 
rotation  of  the  microcrystals,  which  increases  it, 

0.  W.  Gibby. 

Hardness  of  metals  and  their  alloys  at  various 
temperatures.  V.  P.  iSchisohokin  (J.  Appl.  Chem., 
Russia,  1929,  2,  675 — 688). — For  tin,  lead,  thallium, 
cadmium,  bismuth,  and  zinc  the  Brinell  hardness, 
H=ke~at,  where  k  and  a  are  constants;  for  pure 
metals  a  is  smaller  than  for  their  alloys.  Inflexions 
were  observed  as  follows  :  cadmium  115 — 131°, 
thallium  100°  (approx.)  and  225 — 235°,  zinc  175 — - 
185°,  lead  115°  (approx.),  these  temperatures  usually 
corresponding  with  known  transition  temperatures  of 
the  allotropic  forms.  Chemical  Abstracts. 

Production  by  annealing  of  the  two  states  of 
pure  iron  stable  at  ordinary  temperature.  R. 
Forrer  and  J.  Schneider  (Compt.  rend.,  1930,  190, 
1391 — 1393). — Tron  in  the  two  states  corresponding 
with  the  two  values  (0-5  and  0-7)  of  the  ratio  of  the 
residual  to  the  saturation  magnetisation  has  been 
produced  by  annealing  in  hydrogen  at  300°  anil  650°, 
respectively.  The  latter  state  is  characteristic  of  a 
dissymmetric  triplet,  and  once  attained  is  stable  at  the 
lower  temperature.  Its  formation  is  favoured  by 
presence  of  impurities.  J.  Grant. 

Polymorphism  of  ci/efohexane-1  : 4-diol.  C. 
Oaudefroy  (Bull.  ,Soc.  Frainj.  Min.,  1929,  52,  55— 
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59;  Client.  Zentr.,  1930,  i,  977).— The  substance, 
m.  p.  102”,  crystallises  from  aqueous  or  alcoholic 
solution  in  triclinic  prisms,  n  1-517.  On  cooling  after 
fusion  there  are  produced  isotropic  (small  octahedra), 
uniaxial  (needles,  tetragonal),  and  biaxial  (triclinic) 
crystals.  The  last-named  form  is  stable  at  the 
ordinary  temperature;  the  two  unstable  forms  have 
a  low  m.  p.,  approx.  SS — 92°.  A.  A.  Eldridge. 

Mol.  wt.,  determined  by  the  dynamic  method, 
of  substances  exhibiting  the  phenomenon  of 
superfusion.  E.  Bovalini  and  A.  Banchetti 
(Gazzetta,  1930,  60,  399 — 40S).— Anethole  (m.  p. 

20- 6°)  shows  the  Moreschini  effect  at  20-7°  (A.,  1900,  ii, 
465),  but  its  viscosity  increases  almost  linearly  and 
without  discontinuity  as  the  temperature  is  lowered. 
Determinations  have  been  made  of  the  mol.  wt.  of 
anethole  by  measuring  the  lowering  of  the  vapour 
pressure  of  benzene  by  dissolved  anethole,  the  dynamic 
method  (Ostwald  and  Luther,  “  Physiko-chemische 
Messungen,”  4th  Ed.,  351)  being  used.  This  method, 
which  has  not  given  good  results  in  the  hands  of  other 
experimenters,  has  proved  most  satisfactory  and  seems 
worthy  of  more  extended  application,  especially  as  it 
may  be  employed  to  determine  mol.  wt.  at  various 
temperatures.  The  results  now  obtained  for  anethole 
give  mol.  wt.  about  10%  below  the  theoretical  value 
if  calculated  by  means  of  Ostwald’s  first  formula,  but 
good  agreement  is  shown  if  the  third  formula  is  used. 
The  mol.  wt.  furnished  by  either  formula  diminish  as 
the  temperature  rises,  to  reach  a  sharp  minimum  at 

21- 5°.  T.  H.  Pope. 

Theory  of  superconductivity  of  elements.  I. 
Thermo-elastic  characteristics  of  supercon¬ 
ductors.  Z.  A.  Epstein  (Z.  Physik,  1930,  62,  401 — 
411). — Taken  on  the  whole,  the  Onnes  supercon¬ 
ductors  have  relatively  high  values  for  their  compress¬ 
ibility  coefficients,  compared  with  those  for  elements 
which  arc  not  superconducting.  The  idea  of  an  inter¬ 
atomic  compressibility  coefficient  is  introduced,  and 
the  approximate  constancy  of  the  inter-atomic  tension 
coefficient  for  superconductors  is  shown.  For  the 
recently  discovered  superconductors  the  same  regular¬ 
ities  are  found  as  far  as  the  constants  are  known.  The 
theoretical  explanation  of  the  superconductivity  of 
the  gold-bismuth  eutectic  is  specially  dealt  with,  and 
the  analogy  between  a  group  of  superconductors  and  the 
ferromagnetic  elements  is  mentioned.  A.  J.  Mee. 

M.  p.  and  vapour  pressures  of  krypton  and 
xenon.  K.  Peters  and  K.  Weil  (Z.  physikal. 
C’hem.,  1930, 148,  27—35). — The  m.  p.  of  krypton  and 
xenon  have  been  found  to  be  —157-0°  and  —112-0°, 
respectively^,  and  the  values  of  2313-9  and  3270-7  g.- 
eal.,  respectively,  for  the  molecular  heat  of  vaporis¬ 
ation  have  been  calculated  from  the  b.  p.  Vapour- 
pressure  measurements  have  been  made  with  krypton 
at  — 192°  to  —151°,  and  with  xenon  at  — 178°  to 
—  109°.  Solid  krypton  apparently  has  a  transition 
point  at  about  —185°.  It.  Cuthill. 

M.  p.  of  pure  tellurium.  A.  Simeic  and  B. 
StehlIk  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  304 — - 
313).— The  m.  p.  of  tellurium  purified  by  fractional 
distillation  is  452-0°  (vac.),  and  is  lowered  in  hydrogen 


and  carbon  dioxide  by  0-15°  and  0-2°,  respectively, 
which  is  to  be  explained  if  the  gas  dissolves  in  the 
molten  metal.  C.  W.  Gib  by. 

M.  p.  of  oxygen  difluoride  and  of  nitrogen  tri¬ 
fluoride.  O.  Ruff  and  K.  Clusius  (Z.  anorg. 
Chem.,  1930, 190,  207- — 209). — Apparatus  is  described 
in  which  the  low  m.  p.  of  the  above  compounds  can 
be  determined.  Oxygon  difluoride  melted  very 
sharply  at  — 223-S°.  The  greater  part  of  the  nitrogen 
trifluoride,  which  was  less  pure,  melted  at  —216-6°, 
and  .this  value  is  provisionally  taken  as  a  lower  limit. 

F.  L.  Usher. 

Additivity  of  specific  heats  of  crystalline  com¬ 
pounds.  G.  Tam mann  and  A.  Rohmann  (Z.  anorg. 
Chem.,  1930,  190,  227 — 236). — The  relation  of  the 
specific  heats  of  crystalline  compounds  to  the  sum 
of  the  specific  heats  of  their  components  is  discussed 
from  the  point  of  view  of  crystal  structure.  Whilst 
only  slight  deviations  from  strict  additivity  are  to  be 
observed  in  the  specific  heats,  these  may  be  con¬ 
siderable  if  the  heat  capacities  over  wide  temperature 
intervals  are  taken  into  account.  Tables  are  given 
shoving  the  heat  capacities  of  a  number  of  metals 
and  of  intermetalliq  compounds  for  intervals  of  100° 
from  —200°  to  500°,  In  14  out  of  25  compounds 
studied  the  total  heat  capacity  of  the  compound  is 
smaller,  and  in  8  greater,  than  the  sum  of  the  heat 
capacities  of  the  components,  and  in  3  the  difference 
changes  in  sign  with  change  of  temperature.  Devi¬ 
ations  from  Kopp’s  law  are  not  necessarily  associated 
with  differences  in  lattice  type  between  compound 
and  components,  nor  are  such  deviations  always 
absent  when,  the  lattice  type  is  unchanged.  In  three 
instances  where  contraction  of  volume  occurs  on 
combination  a  diminution  in  heat  capacity  is  also 
observed,  as  is  to  be  expected  if  the  compound 
possesses  a  higher  internal  pressure.  F.  L.  Usher. 

Thermally  excited  quantum  jumps  in  solids. 
IV.  Measurement  of  thermal  expansion  in 
anomalous  region.  F.  Simon  and  (Frl.)  R.  Bero- 
mann  (Z.  physikal.  Chem.,  1930,  B,  8,  255-280; 
cf.  A.,  1929,  119). — Measurements  have  been  made 
of  the  coefficients  of  linear  expansion  of  various  metals 
from  about  —180°  to  the  ordinary  temperature  and  of 
ammonium  salts  from  about  —70°  to  the  ordinary 
temperature.  For  lithium  the  Griineisen  law  is  valid 
over  the  -whole  temperature  range  provided  that  the 
specific  heat  is  calculated  by  means  of  a  Debye  function 
with  a  characteristic  temperature  of  510°.  Actually, 
however,  the  experimentally  determined  values  of  the 
specific  heat  do  not  agree  with  this  characteristic 
temperature,  but  the  deviation  indicates  the  occur¬ 
rence  of  an  internal  rearrangement  within  the  atom, 
which  has  no  effect  on  the  thermal  expansion.  The 
expansion  coefficients  of  iron,  steel,  and  nickel  exhibit 
an  anomalous  behaviour,  remaining  approximately 
constant  from  — 100°  to  —30°.  The  values  for  copper 
cannot  he  represented  by  a  Debye  function.  In  the 
temperature  region  of  abnormal  specific  heat  ammon¬ 
ium  salts  have  abnormally  high  positive  or  even 
negative  coefficients  of  expansion,  the  value  for 
ammonium  chloride  with  a  fibrous  structure  being 
different  according  as  it  is  measured  parallel  to  or 
perpendicular  to  the  fibres.  R.  Chthiix. 
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Constant  of  molecular  field.  Magneto-thermal 
equation  of  state.  P.  Weiss  (J.  Pliys.  Radium, 
1930,  [vii],  1,  103 — 175;  cf.  this  vol.,  141). — The 
phenomena  hitherto  explained  as  due  to  the  internal 
or  molecular  field  are  held  to  be  of  two  kinds  according 
as  they  are  connected  with  (i)  the  ferromagnetic 
equation  of  state  (a  is  the  intensity  of 

magnetisation,  H  the  external  and  hm  the  molecular 
field),  and  (ii)  calorimetrie  properties  due  to  a  field 
H)i=dU  I  da  {U  is  the  energy  of  the  substance  under  con¬ 
sideration).  Various  hypotheses  connected  with  this 
theory  are  discussed,  and  the  relations 
Tihm/dT,  and  hm~na  (n  is  a  constant)  deduced.  The 
fact  that  h—a  curves  for  nickel  (cf.  A.,  192C,  339)  are 
not  straight  lines  is  attributed  to  that  metal  con¬ 
sisting  of  varying  amounts  of  3-magneton  and  8-mag¬ 
neton  nickel.  This  is  supported  by  deductions  from 
specific  heat  measurements  (cf.  A.,  1928,  827),  and  is 
in  agreement  with  Bauer’s  hypothesis  (cf.  this  vol., 
22).  0.  A.  Selberrad. 

“Reaction-isochore"  equation  for  ionisation 
within  metals.  E.  H.  Hall  (Proc.  Nat.  Acad.  Sci., 
1930,  16,  371—373;  cf.  this  vol.,  531).— If  it  is  as¬ 
sumed  that  an  equation  of  the  form  U=RT2d  log ekhlT 
holds  for  the  breaking  up  of  atoms  into  ions  and  free 
electrons,  the  factor  (fk)  must  be  substituted  for  R, 
where  k  is  the  Boltzmann  constant  for  a  single  mole¬ 
cule,  and/ is  an  empirical  factor  ranging  between  1-33 
and  3-13.  J.  R.  I.  Hepburn. 

Compressibility  of  carbon  monoxide  at  0°  and 
ordinary  temperature  between  50  and  130 
atm.  S.  Goto  (J.  China,  phys.,  1930, 27, 212—235).— 
The  conipressibilities  of  carbon  monoxide  have  been 
determined  at  0°,  12-44°,  and  20-22°  and  at  pressures 
greater  than  50  atm.  The  isotherms  obtained  are  in 
good  agreement  with  the  results  of  Amagat  (1880) 
and  confirm  the  analogy  between  the  physical  pro¬ 
perties  of  this  gas  and  nitrogen.  The  coefficients  of 
variation  from  Boyle’s  law  indicate  that  whilst  carbon 
monoxide  behaves  normally  with  respect  to  its  com¬ 
pressibility,  it  tends  to  polymerise  under  the  influence 
of  pressure.  It  is  suggested  that  the  electronic  con¬ 
figuration  of  this  gas  is  that  of  a  stable  molecule, 
which  is  possibly  in  equilibrium  with  an  active  form, 
responsible  for  its  ability  to  take  part  in  additive 
reactions.  J.  A.  V.  Butler. 

Viscosity  of  compressed  gases.  J.  H.  Boyd, 
m-  (Physical  Rev.,  1930,  [ii],  35,  1284—1297).— 
Using  the  transpiration  method,  viscosity  measure¬ 
ments  were  made  for  nitrogen,  hydrogen,  and  nitrogen- 
hydrogen  mixtures  at  a  number  of  pressures  and  tem¬ 
peratures.  Results  corrected  for  “  end  effects  ”  are 
tabulated.  A  new  theory  for  the  viscosity  of  com¬ 
pressed  gases  is  based  on  an  analogy  between  the 
kinetic  pressure  and  viscosity  of  a  gas,  and  is  derived 
horn  a  Lorentz  type  equation  of  state.  The  theory 
m  supported  by  recalculation  of  data  on  the  variation 
with  the  pressure  of  Reynolds’  criterion,  which  is 
shown  to  be  constant,  and  is  the  first  direct  proof  of 
the  validity  of  the  separate  treatment  of  the  kinetic 
and  cohesive  pressures  in  the  equation  of  state. 

N.  M.  Bltgh. 

Internal  friction  of  gases  and  vapours.  III. 
bnect  of  dipole  moment  on  magnitude  of 


Sutherland's  constant.  H.  Braune  and  R.  Linke 
(Z.  physikal.  Chem.,  1930,  148,  195—215;  cf.  A., 

1929,  24). — The  viscosities  in  the  gaseous  state  of 

ammonia,  water,  hydrogen  cyanide,  chlorine,  iodine, 
methyl  chloride,  methylene  chloride,  chloroform, 
carbon  tetrachloride,  mercuric  chloride,  bromide,  and 
iodide,  and  stannic  chloride  and  bromide  have  been 
determined  over  a  wide  temperature  range.  Calcul¬ 
ation  of  the  molecular  diameter,  a,  from  the  results 
shows  that  -  the  volume  of  the  methane  molecule 
increases  by  equal  amounts  as  the  hydrogen  atoms  are 
successively  replaced  by  chlorine.  The  observed 
values  of  Sutherland’s  constant,  C,  do  not  in  general 
correspond  with  the  values  calculated  from  the  dipole 
moment,  (i,  the  polarisability,  a,  and  a  by  means  of 
the  equation  6'=16ag2/3W'  (Faikenhagen,  Physikal. 
Z.,  1922,  23,  87),  where  k  is  Boltzmann’s  constant. 
This  discrepancy  is  probably  due  to  the  fact  that 
Faikenhagen  took  into  account  only  the  dipole  moment 
of  the  molecules  in  deriving  his  equation,  whereas  in 
general  the  quadmpole  effect  cannot  be  neglected. 
If  both  dipole  and  quadmpole  effects  are  taken  into 
consideration,  Debye’s  theory  of  dipoles  leads  to  the 
conclusion  that  the  observed  and  calculated  values  of 
C  will  be  approximately  equal  only  when  \i2ja3  has  a 
high  value,  a  deduction  which  is  in  agreement  with 
the  experimental  data.  R.  Cuthill. 

Vapour  and  liquid  compositions  in  binary 
systems.  II.  Acetone-water  at  25°.  W.  G. 
Beare,  G.  A.  MoVicar,  and  J.  B.  Ferguson  (J. 
Physical  Chem.,  1930,  34,  1310— 1318).— The  formula 
weight  of  acetone  vapour  at  various  pressures  and  the 
vapour  pressure  of  dried  and  moist  acetone  at  20°,  25°, 
30°,  and  35°  have  been  determined.  The  liquid  and 
vapour  compositions  for  the  system  at  25°,  and  the  total 
pressures  at  25°  are  recorded.  L.  S.  Theobald. 

Azeotropic  data  for  calculating  general  pro¬ 
perties  of  binary  systems.  C.  Allen  (Ind.  Eng. 
Chem.,  1930,  22,  608 — 609). — Theoretical. 

L.  S.  Theobald. 

Structure  of  copper-zinc  alloys.  W.  Broniew- 
ski  and  J.  Strasburger  (Compt.  rend.,  1930,  190, 
1412—1415). — The  curves  connecting  the  composition 
of  the  alloys  with  the  electrical  conductivity,  the 
dilatation  coefficient  at  0°,  the  thermo-electric  effect 
and  its  temperature  coefficient,  the  maximum  E.M.F. 
of  solution,  and  Brinell  hardness  show  breaks  corre¬ 
sponding  with  the  compounds  CuZn,  CuZn2,  and 
CuZn3,  the  existence  of  which  was  confirmed  micro- 
graphically.  There  is  no  evidence  of  Cu2Zn3,  and  this 
composition  appears  to  correspond  with  the  limit  of 
solid  solutions  of  copper  in  CuZn2.  No  transition 
point  is  apparent  between  20°  and  400°.  J.  Grant. 

Age-hardening  lead-calcium  alloys.  E.  E. 
Schumacher  and  G.  M.  Bouton  (Met.  and  Alloys, 

1930,  1,  405 — 409). — The  conductivity  curve  of  the 
alloys  aged  for  18  months  at  30°  shows  a  break  at 
0-01%  Ca,  indicating  a  solid  solubility  at  least  as  small 
as  that  at  30°.  Hardness  data  are  recorded. 

Chemical  Abstracts. 

X-Ray  investigation  of  iron  and  manganese 
alloys.  A.  Osawa  (Sci.  Rep.  Tohoku,  1930,  19, 
247 — 264). — X-Ray  analyses  of  the  complete  range  of 
iron-manganese  alloys  have  been  made,  together 
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with  hardness  and  density  measurements  up  to  50% 
Mil.  Four  phases  have  been  found  :  a-  and  ,3-man- 
ganese,  a-iron,  and  Fe5Mn.  The  lattice  constants  of 
manganese  decrease  with  increasing  iron  content  and 
those  of  iron  increase  with  increasing  manganese 
content.  C.  W.  Gibry. 

A-Ray  investigation  of  the  iron-manganese 
system.  E.  Ohm  as  (Z.  physikal.  Chem.,  1930,  B,  8. 
81 — 110). — Powder  photograms  of  the  iron-man¬ 
ganese  system  have  been  obtained  and  from  these 
(lata  a  new  phase  diagram  lias  been  constructed. 
The  face-centred  cubic  y-iron  phase  and  the  face- 
centred  tetragonal  y-manganese  phase  probably  form 
an  unbroken  series  of  mixed  crystals,  although  there 
may  be  a  small  miscibility  gap  in  the  neighbourhood 
of  70  at.-%  Mn,  where  the  cubic  structure  passes  into 
the  tetragonal.  The  atomic  volume  is  a  linear  func¬ 
tion  of  the  composition  and  increases  from  11-32  A.3 
for  pure  y-iron  to  12-56  A.3  for  pure  y-manganese. 
For  pure  y-iron  fl.=3-562±0-003  A.,  whence  the 
distance  between  atomic  centres  is  2-52  A.  The 
solubility  of  iron  in  p-manganese  increases  from  0% 
at  1191°,  the  transition  point  of  y-manganese  to 
[i-inanganese,  to  about  35%  at  730°.  By  saturation 
with  iron  a  changes  from  6-305  to  6-251  A.  The 
transition  point  of  ,3-  to  a-manganese  is  very  little 
affected  by  the  presence  of  iron.  The  solubility  of 
iron  in  a-manganese  diminishes  slightly  from  37% 
at  490°  to  34%  at  690°.  By  the  dissolution  of 
36  at.-%  of  iron  a  is  diminished  from  8-904  to  8-864  A. 
The  atomic  volume  of  fJ-manganese  is  12-53  A.3  and 
of  a-manganese  12-17  A.3  The  miscibility  gap  between 
a-manganese  and  y-iron  extends  over  a  concentration 
range  of  approximately  15%  between  about  500°  and 
700°,  whilst  between  P-mangancse  and  y-iron  it  is 
about  4  at.-%  at  800°.  The  existence  of  the  s-phase 
with  a  hexagonal  close-packed  structure  observed  by 
■Schmidt  (this  vol.,  148)  has  been  confirmed  in  quenched 
samples  containing  between  12  and  23  at.-%  of  man¬ 
ganese.  It  is  not  stable  above  500°.  In  alloys  of  22-9 
at.-%  of  manganese  the  s-phase  has  the  lattice  dimen¬ 
sions  a  2-541  A. ,c  4-106  A.  The  formation  of  the  e-phase 
from  y-iron  Is  accompanied  by  a  considerable  decrease 
in  volume.  The  solubility  of  manganese  in  a-iron  is 
very  small.  The  miscibility  gap  between  y-iron  and 
the  a-iron  phase  increases  rapidly  with  falling  tem¬ 
perature  until  it  has  a  range  of  30%  Mn  at  500°.  It 
has  not  been  followed  below  this  temperature. 

M.  S.  Burr. 

Iron-silicon  equilibrium  diagram.  B. 
Stoughton  and  E.  S.  Greiner  (Amer.  Inst.  Min. 
Met.  Eng.  Tech.  Pub.,  1930,  No.  309,  3— 33).— There 
is  evidence  of  the  existence  of  the  compounds  Fe3Si, 
FeSi-2,  FeSi,  and  Fe3Si2.  Discontinuities  are  shown  by 
the  temperature-electrical  resistance  curves  which 
correspond  with  the  line  of  critical  ductility  in  Pilling’s 
diagram.  A  new  tentative  equilibrium  diagram  is 
presented.  Chemical  Abstracts. 

System  iron-vanadium.  M.  Oya  (Sci.  Rep. 
Tohoku,  1930,  19,  235 — 245). — Metallic  vanadium 
98-4%  pure  has  been  prepared  by  the  thermite  pro¬ 
cess,  using  less  than  the  theoretical  amount  of  alum¬ 
inium  and  sodium  carbonate  as  a  flux.  By  thermal 
and  magnetic  analysis  it  is  shown  that  a  continuous 


series  of  solid  solutions  is  formed.  On  addition  of 
vanadium  the  A4  point  of  iron  is  lowered,  and  the  A3 
point  raised.  The  A2  point  passes  through  a  maxi¬ 
mum  at  15%  V  and  then  falls  until  it  reaches  the 
ordinary  temperature  at  35%  V.  C.  W.  Gibby. 

Formation  of  the  violet  copper  alloy  Cu2Sb.  0. 
Arrivaut  (Compt.  rend.,  1930,  190,  1506—1507).— 
The  alloy  Cu2Sb  was  prepared  by  digesting  pure, 
filler-divided  reduced  copper  with  10%  antimony 
chloride  solution  and  a  little  hydrochloric  acid  on  the 
water-bath  in  the  absence  of  air.  After  2  day's  the 
powder  was  washed,  dried  with  alcohol  and  ether  out 
of  contact  with  air,  and  the  alloy  obtained  as  a  stable, 
violet  crystalline  powder,  cl  7-35.  J.  Grant. 

Influence  of  recovery  on  the  resistivity  and 
resistance  to  shear  of  tempered  silicon-alumin¬ 
ium  alloys.  L.  Gtjielet  and  M.  Bat.t.ay  (Compt, 
rend.,  1930,  190,  1473 — 1475). — The  experiments 
(B.,  1930,  717)  have  been  extended  to  alloys  con¬ 
taining  0-4%  Fe,  which  were  heated  for  45  min., 
tempered  in  water  at  500 — 600°,  and  allowed  to 
recover  at  20 — 450°  during  periods  of  7  days  to 
30  min.  The  resistivity  is  diminished  to  an  extent 
which  increases  with  rise  of  temperature  of  recovery- 
up  to  a  maximum  at  350°  (30  min.),  and  then 
decreases  until  the  original  value  is  again  reached, 
Recovery  at  150 — 200°  after  tempering  at  COO3 
increases  resistance  to  shear,  an  effect  which  is  not 
obtained  after  tempering  at  525°.  J.  Grant. 

Retardation  of  dissolution  of  zinc  [in  acid]  by 
alloying  with  cadmium.  M.  Straumanis  [with 
M.  Drujans]  (Z.  physikal.  Chem.,  1930,  148,  112— 
124). — The  rate  of  dissolution  of  alloys  of  zinc  with 
platinum,  nickel,  or  iron  in  2iY-sulphuric  acid  at  25° 
is  much  reduced  byr  the  presence  of  a  small  amount 
of  cadmium,  and  for  the  alloys  of  zinc  with  gold  and 
copper  the  effect  is  particularly  pronounced.  From 
mctallographic  observations  it  seems  probable  that 
the  cadmium  acts  partly  by  extracting  the  less  electro¬ 
positive  metal  from  the  molten  alloys  during  solidific¬ 
ation  and  partly'  by  increasing  its  overvoltage.  The 
protective  action  of  aluminium,  magnesium,  lead, 
thallium,  cadmium,  and  mercury'  on  zinc-gold  alloys 
increases  in  this  order.  With  pure  zinc,  mercury, 
cadmium,  thallium,  and  lead  have  no  accelerating 
effect,  and  the  action  of  arsenic  and  silver  is  only 
slight.  R.  Cut  hill. 

System  c-i/cfohexanol  and  water.  N.  E 
Sidowick  and  L.  E.  Sutton  (J.C.S.,  1930,  1323 — 
1331 ). — The  miscibility  of  ci/cfohexanol  and  water 
has  been  determined  over  a  range  of  concentration  of 
0 — 93%  by  weight  of  the  alcohol.  This  includes  the 
two-liquid-phase  region  and  most  of  the  ice  line. 
The  two-liquid  phase  show's  reversed  solubility  lj1 
water  between  approximately  3  and  5%  cycfohexanol- 
The  solid  separating  out  below'  5%  and  above  SS/t 
appears  to  be  ice,  and  the  results  give  no  indication 
of  the  existence  of  the  hydrate  C8HI30,0-5H20  sug¬ 
gested  by  de  Forcrand'  (A.,  1912,  “  i,  694).  The 
existence  of  the  reverse  solubility'  curve,  however, 
makes  it  probable  that  there  is  some  combination »» 
solution.  M.  S.  Bt'RR- 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


Ternary  systems  water,  terf.-butyl  alcohol, 
and  salts  at  30°.  P.  M.  Ginnings  and  D.  Robbins 
(J.  Amer.  Chcm.  Soc.,  1930,  52,  2282— 2286).— The 
miscibility  of  tert.- butyl  alcohol  and  water  has  been 
examined  in  the  presence  of  inorganic  salts  at  30°. 
The  binodal  curve  approaches  most  closely  to  the  water 
axis  in  the  case  of  sodium  carbonate,  and  potassium 
carbonate  and  fluoride  have  the  greatest  salting-out 
effects.  For  potassium  halides,  this  effect  is  an  inverse 
function  of  the  mol.  wt.  J.  G.  A.  Griffiths. 

Solubility  of  lead  sulphate,  chromate,  and 
molybdate  in  nitric  acid  and  in  perchloric  acid. 
H.  H.  Willard  and  J.  L.  Kassner  (J.  Amer.  Chem. 
8oc.,  1930,  52,  2402 — 2408).— The  recorded  solu¬ 
bilities  refer  to  25°  and  acid  solutions  ranging  from 
0-1  to  A  Oil/,  with  and  without  the  addition  of  the 
common  ions.  The  salts  are  much  less  soluble  in 
perchloric  acid  than  in  nitric  acid  of  equivalent  con¬ 
centration.  The  solubilities  of  lead  sulphate  and 
chromate  in  perchloric  acid  pass  through  maxima  in 
approximately  2-0  and  4-0.fl/-acid,  respectively. 

J.  G.  A.  Griffiths. 

Effect  of  several  factors  on  the  solubility  of 
tartrates.  P.  H.  Richert  (J.  Amer.  Chem.  Soc., 
1930,  52,  2241 — 2244). — The  solubility  of  potassium 
hydrogen  tartrate  is  markedly  diminished  by  the 
addition  of  potassium  tartrate,  especially  at  low 
concentrations.  Tartaric  acid  has  a  much  smaller 
effect  which  is  independent  of  the  concentration 
when  this  is  greater  than  0-01 M.  Invert-sugar  has 
a  slight  solvent  action.  J.  G.  A.  Griffiths. 

Solubilities  of  nitrophenols  in  aqueous  ethyl- 
alcoholic  solutions.  J.  C.  Duff  and  E.  J.  Bills 
(J.C.S.,  1930,  1331—1338;  cf.  this  vol.,  149).— The 
solubility  of  o-nitrophenol  in  aqdeous  ethyl-alcoholic 
solutions  (100%  water  to  100%  alcohol)  has  been 
determined  at  25°,  that  of  in-  and  p-nitrophenol  at 
95,  12-5°,  and  25°,  and  of  p-nitrophcnol  at  40°  also. 
A  smooth  curve,  with  no  unusual  features,  is  obtained 
for  o-nitrophenol.  No  oily  phase  is  formed.  The 
curve  for  ??i-nitrophcnol  is  unbroken  at  0°,  but  there 
is  a  straight  portion  between  33  and  90%  of  alcohol. 
At  the  higher  temperatures,  however,  two  liquid 
phases  arc  formed  for  concentration  ranges  of  alcohol 
which  increase  with  rising  temperature.  At  25° 
w-nitrophcnol  shows  a  maximum  solubility  at 
approximately  63%  alcohol.  Two  liquid  phases  are 
obtained  in  the  case  of  2Miitrophcnol  at  all  the  tem¬ 
peratures  employed,  the  range  of  alcohol  concentration 
through  which  the  two  phases  coexist  increasing  with 
rising  temperature.  Maximum  solubilities  are  also 
obtained  at  all  the  temperatures,  the  corresponding 
a}cohol  concentrations  varying  with  temperature. 
There  is  no  evidence  for  the  existence  of  alcohol 
hydrates  in  solution,  but  it  is  suggested  that  both 
and  p-nitrophcnols  arc  capable  of  association  with 
the  solvent.  M.  S.  Burr. 

Solubility  of  oxygen  in  solid  iron.  II.  W. 
Kuincs  and  J.  Kempkens  (Z.  anorg.  Chem.,  1930, 
190,  313—320;  cf.  A.,  1929,  1230).— The  solubility 
°f  oxygen  in  solid  iron  has  been  found  by  the  syn¬ 
thetic  kinetic  method  previously  described  to  be 
0‘095;tO-OlO%  at  800°,  as  compared  with  0-114: 
0015%  at  715°.  In  view  of  the  small  difference 


between  the  two  values  no  conclusion  can  be  reached 
with  regard  to  the  temperature  coefficient  of  solu¬ 
bility.  An  approximation  to  this  value  of  the  solu¬ 
bility  is  obtained  when  mixtures  of  hydrogen  and 
water  vapour  are  passed  over  heated  ferric  oxide  made 
by  carefully  oxidising  electrolytic  iron  in  oxygen,  but 
not  with  commercial  ferric  oxide.  F.  L.  Usher. 

Salting-out  action.  I.  P.  Gross  and  K. 
Schwarz.  II.  P.  Gross  and  M.  Iser  (Monatsh., 
1930,  55,  287—306,  329— 337).— The  electrostatic 
theory'  of  the  salting-out  effect  is  supported  by'  the 
action  of  a  number  of  salts  on  solutions  of  acetone 
and  of  hydrocyanic  acid.  With  few  exceptions  the 
theoretically  expected  reversal  of  the  effect  with 
hydrocyanic  acid  is  observed.  The  exceptions  are 
not  in  contradiction  to  the  theory.  The  salting-out 
effects  of  different  salts  are  of  the  same  order  at  equal 
ionic  concentrations.  It  is  only'  slightly'  dependent 
on  the  temperature  and  on  the  concentration  of  the 
substance  salted  out,  and  is  generally'  approximately' 
proportional  to  the  concentration  of  the  salt,  but 
the  latter  is  not  true  for  the  reversed  effect  witli 
hydrocyanic  acid.  J.  W.  Smith. 

Influence  of  alkali  chlorides  on  the  solubility  of 
calcium  iodate.  P.  Gross  and  S.  S.  Klinghoffer 
(Monatsh.,  1930,  55,  338— 341).— The  solubility  of 
calcium  iodate  hexahydrate  in  pure  water  and  in 
solutions  of  lithium,  sodium,  potassium,  and  ammon¬ 
ium  chlorides  of  concentrations  between  0-05  and 
2-Oil/  has  been  measured.  From  the  data  the  activity 
coefficient  of  the  calcium  iodate  in  these  solutions  is 
calculated.  J.  W.  Smith. 

Absorption  of  gas  from  a  current  of  air.  M.  M. 
Dubinin  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  683 — 
692). — A  mathematical  exposition  of  the  relations 
involved  in  the  removal  by  an  adsorbent  of  a  gaseous 
admixture  from  a  current  of  air.  R.  Truszkowski. 

General  equation  for  the  velocity  of  simple 
adsorption.  S.  Tolloczko  (Coll.  Czech.  Chem. 
Comm.,  1930,  2,  344 — 345). — Theoretical.  During 
the  course  of  adsorption  or  desorption  the  degree  of 
saturation  at  of  an  adsorbent  by  a  given  substance  is 
given  by  o<=a/>1"(I— where  a,  1  jn,  and  k 
are  constants,  and  P  is  the  initial  maximum  value  of 
the  pressure  of  the  substance.  0.  W.  Gibby. 

Adsorption  experiments  with  the  heavier 
inert  gases.  K.  Peters  and  K.  Weil  (Z.  physikal. 
Chem.,  1930,  148,  1 — 26). — The  quantitative  separ¬ 
ation  of  mixtures  of  argon,  xenon,  and  krypton  by' 
adsorbing  on  activated  carbon  and  pumping  off  the 
adsorbed  gas  at  various  temperatures  is  described. 
From  an  investigation  of  the  adsorption  of  the  pure 
gases  at  —80°,  —18s,  and  0°  the  constants  of  the 
Freundlich  adsorption  isotherm  have  been  obtained 
and  these  are  used  to  determine  the  optimum  pres¬ 
sures,  temperatures,  and  amounts  of  adsorbent  for 
the  purpose  of  separation.  Radium  emanation  in 
solution  in  liquid  air  is  completely  removed  by'  silica 
gel.  R.  Cuthill. 

Adsorption  of  the  vapours  of  methane  and  its 
chlorine  derivatives  by  activated  charcoal.  J.  N. 
Pearce  and  H.  F.  Johnstone  (J.  Physical  Chem., 
1930,  34,  1260— 1279).— The  adsorption  of  methane 
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and  its  chlorine  derivatives  by  activated  charcoal 
has  been  investigated  over  the  widest  possible  tem¬ 
perature  range.  In  general,  the  results  are  in  agree¬ 
ment  with  Polanyi’s  theory  that  the  adsorbed  layer 
is  more  than  one  molecule  thick.  Except  in  the  case 
of  carbon  tetrachloride,  the  isosteres  are  practically 
linear  and  parallel,  indicating  that  the  heats  of  adsorp¬ 
tion  change  but  little  with  either  temperature  or  com¬ 
position;  the  isosteres  for  carbon  tetrachloride  tend 
to  show  a  reversal  of  curvature.  The  calculated  heats 
of  adsorption,  A II,  are  for  methane  —3750,  methyl 
chloride  —8300,  methylene  chloride  —10,450,  chloro¬ 
form  —10,700,  and  carbon  tetrachloride  — 8900g.-cal., 
respectively.  Carbon  tetrachloride  decomposes  in  the 
presence  of  charcoal  at  temperatures  as  low  as  the  b.  p. 

L.  S.  Theobald. 

Nature  of  sorption  by  charcoal  of  gases  and 
vapours  under  great  pressure.  J.  W.  McBain 
and  G.  T.  Britton  (J.  Amor.  Chem.  Soc.,  1930,  52, 
219S — 2222). — The  sorption  of  nitrogen  for  pressures 
between  1  and  61  atm.  and  at  —77°  and  20°,  of 
nitrous  oxide  at  0-6 — 51  atm.  and  20°,  45°,  and  67°, 
and  of  ethylene  at  2-5 — 43  atm.  at  0°,  20°,  and  45° 
by  air-  and  steam-activated  sugar  charcoal  has  been 
determined.  The  curves  for  gases  and  vapours  are 
similar  and  no  special  difference  in  the  behaviour  of 
ethylene  and  nitrous  oxide  above  and  below  their 
critical  points  is  observed,  and  therefore  capillary 
condensation  plays  no  part  in  these  cases.  The 
sorption  phenomena  are  reversible  and  except  for  the 
sorption  of  nitrogen  at  20°  by  air-activated  charcoal 
saturation  values  are  reached.  The  density  of  carbon 
is  assumed  to  bo  T8  or  2-0.  The  data  are  adequately 
represented  by  the  Langmuir  formula,  but  by  others 
only  for  a  limited  range. 

The  compressed  film  theory  of  Polanyi  requires  a 
decrease  in  sorption  with  increase  of  pressure,  but 
actually  the  sorption  of  nitrogen  by  charcoal  increases 
greatly  with  pressure.  It  is  suggested  that  the 
dissemination  of  sorbed  molecules  between  the  carbon 
atoms  is  closely  similar  to  a  true  solid  solution. 

J.  G.  A.  Griffiths. 

Adsorption  of  hydrogen  by  nickel  at  low  tem¬ 
peratures.  A.  E.  Benton  and  T.  A.  White  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2325— 2336).— The 
adsorption  of  hydrogen  by  reduced  nickel  has  been 
investigated  at  pressures  between  0  and  1  atm.,  and 
at  temperatures  between  —210°  and  110°.  The 
isotherms  exhibit  no  hysteresis,  and  those  for  —191° 
and  —183°,  but  not  other  temperatures,  exhibit 
discontinuities.  At  constant  pressure,  the  adsorption 
increases  with  fall  of  temperature  to  about  —100° 
and  then  decreases  to  a  minimum  at  —175°  to  —200°, 
followed  by  a  sharp  increase  at  still  lower  tem¬ 
peratures.  At  600  mm.,  the  adsorption  is  constant 
between  0°  and  —110°,  and  this  is  attributed  to  the 
formation  of  a  single  saturated  layer  on  the  surface. 
Contrary  to  expectation,  hydrogen  adsorbed  at  0° 
is  not  partly  desorbed  on  cooling  to  —191°,  but  addi¬ 
tional  quantities  of  gas  can  be  adsorbed  reversibly. 

It  is  suggested  that  the  hydrogen  is  adsorbed  in 
two  different  ways  characterised  at  higher  tem¬ 
peratures  by  a  strong  binding  which  is  associated  with 
activation  of  the  gas  and  at  the  lowest  temperatures 
by  a  looser  type  of  binding.  J.  G.  A.  Griffiths. 


Adsorption  of  water  vapour  and  carbon  dioxide 
by  manganese  dioxide  and  hopcalite  catalysts. 
C.  E.  Lanning  (J.  Amcr.  Chem.  Soc.,  1930,  52, 
2411 — 2415). — The  adsorption  of  water  vapour  at 
35°  and  carbon  dioxide  at  0°  by  finely  powdered 
manganese  dioxide  has  been  investigated.  Com¬ 
pound  formation  does  not  occur,  and  adsorbed  alkali, 
which  reduces  catalytic  activity,  has  no  cficct. 

J.  G.  A.  Griffiths. 

Adsorption  of  water  and  benzene  vapours  by 
manganese  dioxide.  H.  W.  Foote  and  J.  K. 
Dixon  (J.  Amcr.  Chem.  Soc.,  1930,  52,  2170—2179).— 
Adsorption  isotherms  have  been  determined  for 
water  vapour  at  —17-5°,  0°,  25°,  and  40°,  and  for 
benzene  vapour  at  0°  and  25°  with  manganese  dioxide 
as  adsorbent.  The  effect  of  permanent  gases  and  the 
temperature  of  outgassing  has  been  investigated.  A 
sharp  break  in  each  curve  indicates  a  transition  from 
surface  adsorption  to  condensation.  The  data  are 
in  agreement  with  Polanyi’s  theory  of  adsorption, 
and  a  pore  radius  of  10 — 40  A.  is  calculated.  The 
isotherms  exhibit  hysteresis  which  is  not  attributable 
to  false  equilibrium  or  the  adsorption  of  permanent 
gases.  Carbon  monoxide  and  dioxide,  but  not 
oxygen,  are  adsorbed  and  diminish  the  adsorption  of 
water  vapour,  but  not  the  surface  condensation. 
The  composition  of  the  oxide  is  changed  to  Mn203 
and  the  surface  structure  is  altered  (pore  radius  54  A.) 
by  raising  the  temperature  of  outgassing  from  190’ 
to  475°.  Hysteresis  is  small  and  adsorption  is 
markedly  diminished  owing  to  the  destruction  of 
active  adsorption  patches.  J.  G .  A.  Griffiths. 

Adsorption  of  gases  by  glass  walls.  VII. 
Ethylene.  M.  Cresfi  and  E.  Moles  (Anal.  Ffs. 
Quim.,  1930,  28,  448 — 460). — The  adsorption  of 
ethylene  by  a  glass  surface  is  in  accord  with  the 
Frcundlich  equation,  but  the  Schmidt  and  Perrin- 
Langmuir  equations  yield  widely  different  values. 
The  coefficient  of  adsorption  at  1  atm.,  referred  to 
1  litre  of  gas,  is  0-38  X 10— 1  g.  H.  F.  Gillbe. 

Sorption  of  water  vapour  by  cellulose  and 
derivatives.  II.  Kinetics  of  sorption.  S.  E.  :j 
Sheppard  and  P.  T.  Newsome  (J.  Physical  Chem., 
1930,  34,  1158 — 1165). — The  actual  and  the  derived 
curves  obtained  for  the  sorption  of  water  vapour  by  . 
sheets  of  cellulose  acetate  and  nitrate  show  that  the 
rate  of  sorption  is  primarily  dependent  on  diffusion; 
since,  however,  diffusivity  and  density  both  vary 
with  thickness,  a  structure  factor  of  porosity  must  : 
also  be  taken  into  account.  The  rate  of  transpiration 
of  water  is  independent  of  the  hydrostatic  head 
applied.  The  results  support  previous  views  (this 
vol.,  28)  of  the  nature  of  the  sorption  process. 

L.  S.  Theobald. 

Adsorption  of  chlorine  on  silica  gel.  A.  Mag¬ 
nus  and  A.  Muller  (Z.  physikal.  Chem.,  1930, 148, 
241 — 260). — An  accurate  method  is  described  for 
determining  the  adsorption  isotherms  of  chlorine  on 
silica  gel  at  0°,  20°,  and  40°  and  at  pressures  of 
760  mm.  The  apparatus  used  in  earlier  investigation* 
(cf.  this  vol.,  150)  is  unsuitable  owing  to  the  action 
of  chlorine  on  the  mercury  and  tap  grease,  and  the 
authors  have  employed  one  constructed  entirely  o 
glass  without  taps  or  mercury.  The  heats  of  adsorp- 
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tion  calculated  from  the  isotherms  by  means  of  the 
Clausius-Clapcyron  equation  decrease  with  rising 
temperature  or  increasing  gas  pressure.  The  theory 
of  Magnus  (A.,  1929,  1139),  which  gives  a  quantitative 
explanation  of  the  adsorption  of  carbon  dioxide  on 
charcoal,  cannot  bo  applied  to  the  present  system 
without  modification.  Comparison  of  the  isotherms 
shows  that  the  difference  lies  in  the  adsorbent  rather 
than  in  the  adsorbed  gas.  Adsorption  on  silica  gel 
is  a  complex  process.  F.  L.  Usher. 

Adsorption  of  complex  ammonium  ions  by 
silica  gel.  G.  W.  Smith  and  L.  H.  Reyerson  (J. 
Amcr.  Ohcin.  Soc.,  1930,  52,  2581 — 2585 ;  of.  Latshaw 
and  Rcyerson,  A.,  1925,  ii,  412). — Complex  ammonium 
salts  of  platinum  and  palladium  arc  easily  reduced  to 
the  metals  on  silica  gel  by  adsorbed  hydrogen.  The 
complex  ammonium  ions  of  copper  and  nickel  arc 
strongly  adsorbed  by  silica  gel,  and  the  passage  of 
hydrogen  over  the  dried  products  yields  good  deposits 
of  metal.  J.  G.  A.  Griffiths. 

Adsorption  phenomena  in  solutions.  XIX. 
"Gas-free”  carbon  as  adsorbent.  N.  Schilov 
and  K.  Tschmutov  (Z.  physikal.  Chem.,  1930,  148, 
233— 230 ;  cf.  A.,  1929,  1140). — Experiments  on  the 
adsorption  of  hydrochloric  acid  from  aqueous  solution 
by  gas-free  carbon  in  presence  of  oxygen  at  various 
pressures  have  shown  that  as  the  oxygen  pressure 
increases  the  amount  of  acid  adsorbed  increases  very 
slowly  until  the  pressure  reaches  about  2  mm.,  when 
a  rapid  increase  begins,  a  second  period  of  approximate 
constancy  ultimately  being  reached,  however.  In 
explanation  of  these  observations  it  is  suggested  that 
at  very  low  oxygen  pressures  and  even  in  a  high 
vacuum  there  is  present  on  the  surface  of  the  carbon  a 
complete  film  of  active  oxide,  which  cannot  be  removed 
cither  by  evacuation  or  by7  heating,  and  that  under 
these  conditions  the  amount  of  acid  adsorbed  is  con¬ 
stant,  independent  of  the  oxygen  pressure,  since  it 
depends  only  on  the  amount  of  oxide.  When  the 
gas  pressure  exceeds  about  2  mm.,  however,  a  new 
actiyo  oxide  is  formed,  and  at  the  same  time  the 
amount  of  acid  adsorbed  rises  rapidly. 

R.  Cuthill. 

Adsorption  of  mineral  colours  by  wool  fibre 
from  aqueous  suspension.  M.  A.  Iu  inski  and 
V.  V.  Kozlov  (J.  Russ.  Phys.  Chcin.  Soc.,  1930,  62, 
l)C5 — (372). — One  g.  of  wool  adsorbs  50%  of  the  pig¬ 
ment 'from  50  c.c.  of  0-5%  lead  chromate  suspension 
hi  1  min.,  and  82-3%  in  30  min.  Maximal  adsorption 
takes  place  from  0-41%  suspensions.  The  degree  of 
adsorption  is  little  affected  by  temperature.  Adsorp¬ 
tion  is  diminished  by  the  addition  of  sodium  chloride 
to  the  suspension.  The  percentage  adsorption  gradu¬ 
ally  diminishes  as  the  dilution  is  increased  from  5  to 
100  c.c.  The  adsorbed  lead  chromate  content  is 
reduced  from  1-29  to  0-88%  by'  shaking  three  times 
with  water,  showing  that  adsorption  is  only  partly 
reversible.  Adsorption  is  enhanced  by  13 — 25%  by 
the  addition  of  sulphuric  acid.  R.  TuuszkowSKI. 

Adsorption  of  radioactive  by  inactive  sub¬ 
stances.  A.  N.  Pilkov  {J.  Russ.  Phys.  Chem.  Soc., 
1930,  62,  617—629). — Methods  arc  described  for  the 
preparation  of  ionium  and  thorium  adsorbates  on 
c«rium  oxalate,  and  radium-74,  -F,  and  -G  adsorbates 


on  bismuth  and  lead  oxides,  from  Fcrgansk  radio¬ 
active  minerals.  Thorium  and  cerium  nitrates  arc 
completely  insoluble  in  ether.  R.  Truszkowski. 

Adsorption  phenomena  in  systems  of  several 
constituents.  H.  Cassel  (Z.  physikal.  Chem.,  1930, 
148,  95 — 96). — The  results  of  Wagner  for  tho  adsorp¬ 
tion  at  the  surface  of  mixed  aqueous  solutions  of 
phenol  and  aniline  (A.,  1929,  1231)  are  in  good  agree¬ 
ment  with  the  theory  of  adsorption  previously 
developed  (A.,  1926,  127).  R.  Cuthill. 

Influence  of  adsorption  on  the  growth  of 
crystal  surfaces.  K.  F.  Herzfeld  (Coll.  Symp. 
Ann.,  1930,  7, 51 — 57). — Consideration  of  the  influcnco 
of  adsorption  on  surface  tension  leads  to  a  formula  for 
the  free  surface  energy  of  a  crystal.  In  macroscopic, 
but  probably  not  in  microscopic,  crystals  the  external 
form  docs  not  correspond  with  the  form  of  minimum 
surface  energy.  Chemical  Abstracts. 

Crystal  structure  and  adsorption  from 
solution.  W.  G.  France  (Coll.  Symp.  Ann.,  1930, 
7,  59— S7). — Adsorption  by  a  growing  crystal  depends 
on  tho  residual  valency  forco  fields  of  tho  crystal 
faces,  tho  interionic  distances  between  tho  faces,  and 
the  presence  and  distribution  of  polar  groups  in  tho 
adsorbed  material.  Adsorbed  dyes  aro  not  neces¬ 
sarily  colloidal  in  solution.  Tho  quantity  adsorbed 
depends  on  tho  concentration  and  adsorbing  area. 
The  minimum  concentration  of  dye  which  will  yield 
a  saturated  surface  is  less  than  that  required  for  a 
unimolccular  lay  or.  Adsorption  by  growing  crystals 
of  ammonium,  exsium,  or  potassium  alum  or  lead 
nitrate  occurs  at  those  faces  having  tho  strongest 
electric  forco  fields.  Chemical  Abstracts. 

Drop-weight  method  for  determination  of 
surface  tension.  Effect  of  inclination  of  the 
tip  on  the  drop  weight.  D.  M.  Gans  and  W.  D. 
Harkins  (J.  Amer.  Chem.  Soc.,  1930,  52,  2287 — 
2289). — The  weight  of  the  drop  is  independent  of  tho 
tilt  of  tho  dropping  surfaco  if  this  doviatos  less  than 
3°  from  the  horizontal.  J.  G.  A.  Griffiths. 

Surface  tension  of  aqueous  solutions  of  p-tolu- 
idine.  D.  M.  Gans  and  W.  D.  Harkins  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2289 — 2295). — The  measure¬ 
ments  made  at  20°  by  an  improved  drop-weight 
method  agree  with  thoso  of  Frumkin  and  o.thers 
(A.,  1926,  1092)  and  aro  higher  than  those  of  Edwards 
(A.,  1925,  ii,  387).  p-Toluidine  is  very  surfacc- 
activo,  and  a  molecule  in  tho  surfaco  region  of  tho 
nearly  saturated  solution  is  computed  to  occupy  an 
area  of  28  sq.  A.  J.  G.  A.  Griffiths. 

Shrinking  force  of  metallic  leaves  at  high 
temperature.  I.  Sawai  and  M.  Nishida  (Z. 
anorg.  Chem.,  1930,  190,  375 — 3S3). — Tho  shrinking 
of  metallic  leaves  at  high  temperature  due  to  the 
surface  tension  (cf.  Schottky,  A.,  1912,  ii,  630)  has 
been  studied  in  the  case  of  silver  and  gold  by  measur¬ 
ing  tho  load  required  to  be  placed  on  the  loaf,  sus¬ 
pended  in  an  atmosphere  of  nitrogen,  to  keep  it  in 
equilibrium  when  heated  above  600°.  The  leaves 
were  shown  by'  means  of  X-rays  to  have  no  regular 
inicrocrystalline  structure,  and  no  change  in  structure 
was  brought  about  by  the  shrinking.  From  tho  load 
measurements  the  value  of  the  shrinking  force  a,  in 
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mg.  per  min.,  has  been  calculated.  The  value  of  a 
is  always  smaller  than  the  surface  tension,  and 
increases  with  rise  in  temperature  oven  although  the 
surface  tension  decreases.  O.  J.  Walker. 

Micro-method  for  determination  of  angle  of 
contact.  D.  Talmud  and  N.  M.  Lubman  (Z. 
physikal.  Chem.,  1930,  148,  227 — 232). — The  method 
described  depends  on  the  fact  that  if  a  drop  of  liquid 
is  placed  on  a  horizontal  solid  surface  and  is  not 
deformed  by  gravity  it  will  assume  the  form  of  a 
segment  of  a  sphere;  from  the  radius  of  the  plane 
face  and  the  height  the  angle  of  contact  can  be 
calculated.  In  practice,  the  effect  of  gravity  may 
be  sufficiently'  diminished  by  placing  the  surface  in  a 
liquid  of  approximately  the  same  density  as  the  drop 
and  immiscible  with  it,  and  using  a  very  small  drop. 
With  liquids  of  very  high  surface  tension,  such  as 
mercury,  the  angle  of  contact  liquid-air-solid  may  be 
obtained  in  the  same  way.  The  results  of  determin¬ 
ations  made  with  various  liquids  are  recorded. 

R.  Cutiull. 

Stability  of  soap  films.  A.  S.  C.  Lawrence 
(Nature,  1930,  125,  970 — 971). — The  stratification 
theory  of  Green  (ibid.,  S15)  is  criticised  and  the 
author’s  view  that  the  films  consist  of  a  pair  of  surface 
layers  adsorbed  at  the  liquid-air  interface  enclosing 
a  layer  of  liquid  (cf .  this  vol.,  413)  is  further  developed. 

L.  S.  Theobald. 

Osmosis  in  systems  containing  also  liquids 
with  constant  compositions.  I.  F.  A.  H. 
Soiireinemakers  (Proc.  K.  Akad.  Wctcnsch.  Amster¬ 
dam,  1930,  33,  344 — 349). — Mathematical. 

0.  J.  Walker. 

Densities  and  specific  heats  of  unit  volumes  of 
solutions  of  sodium,  calcium,  and  magnesium 
chlorides  at  low  and  moderate  temperatures. 

W.  Koch  (Z.  ges.  Kaltc-Ind.,  1924,  31,  105— 10S; 
Chcm.  Zcntr.,  1930,  i,  804). — Data  are  tabulated. 

A.  A.  Eldridge. 

Volume  changes  in  reactions  of  neutralisation. 
1. 1.  Zaslavski  and  E.  G.  Sciitandel  (J.  Russ.  Phys. 
Chcm.  Soc.,  1930,  62,  053 — 664). — In  the  neutralis¬ 
ation  of  sodium  or  potassium  hydroxide  .solutions  the 
volume  of  the  system  reaches  a  maximum  at  neutral¬ 
ity,  whilst  for  ammonia  solution  the  volume  is 
minimal  at  this  point.  In  the  former  case  the 
magnitude  of  the  volume  change  attains  a  maximum 
for  9 — ION' -solutions,  but  in  the  latter  it  increases 
linearly  with  concentration.  For  a  given  concen¬ 
tration  of  alkali  the  magnitude  of  the  volume  changes 
is  connected  with  the  dissociation  constant  of  the 
acid  used.  The  volume  changes  observed  vary  within 
the  limits  —9  to  +6-5%.  R.  Truszkowski. 

Extinction  coefficients  of  the  mixtures  of 
chromates  and  dichromates.  N.  R.  Tawde  and 
G.  R.  Paranji’e  (Indian  J.  Physics,  1930,  4,  533 — 
538). — The  extinction  coefficients  of  solutions  of 
chromates,  dichromates,  and  mixtures  of  these  have 
been  measured.  The  results  obtained  are  used  to 
determine  the  percentages  of  chromate  and  di- 
chromatc  in  presence  of  each  other.  J.  W.  Smith. 

Optical  measurement  of  electrolytic  dissoci¬ 
ation  in  very  dilute  ethyl-alcoholic  solution. 
P.  Gross  and  A.  Goldstern  (Monatsh.,  1930,  55, 


316 — 328). — Measurements  have  been  made  of  the 
extinction  coefficients  at  a  wave-length  of  4360  A. 
for  very  dilute  ethyl-alcoholic  solutions  of  lithium 
picrate  alone  and  in  the  presence  of  lithium  chloride, 
and  of  picric  acid  alone  and  with  the  addition  of 
lithium  chloride,  sodium  chloride,  sodium  bromide, 
and  hydrogen  chloride.  The  extinction  coefficient 
of  lithium  picrate  is  almost  constant  at  concentrations 
between  2xl0-5  and  l-5xl0'3  mol.  per  litre,  but  at 
higher  concentrations  increases  with  the  concentration 
of  the  salt.  On  the  other  hand,  the  extinction  co¬ 
efficient  of  picric  acid  increases  with  increasing  acid 
concentration  over  the  range  3-3x10'°  to  7-0  X  1(H 
mols.  per  litre.  Assuming  the  extinction  of  the 
undissociatcd  acid  to  be  zero,  the  degree  of  dis¬ 
sociation  of  picric  acid  is  calculated.  The  dissociation 
constant  is  independent  of  the  nature  of  the  added 
salt  up  to  an  ionic  concentration  of  about  10'°,  except 
in  the  case  of  hydrogen  chloride,  when  secondary 
effects  appear.  The  logarithm  of  the  activity 
coefficient,  however,  is  greater  than  would  be  expected 
on  Debye’s  theory.  J.  W.  Smith. 

Measurement  of  the  magnetisation  coefficient 
of  aqueous  solutions  by  the  falling-drop  method. 
L.  Abonnenc  (Compt.  rend.,  1930,  190,  1395 — 
1397). — The  method  (Ann.  Physique,  1925,  3,  161) 
measures  the  change  in  weight  (Am)  of  a  drop  of 
liquid  formed  on  the  end  of  a  vertical  cylinder  in  a 
non-uniform  magnetic  field,  and  thence  the  magnetic 
susceptibility,  which  is  proportional  to  A mjm.  Meas¬ 
urements  at  20°  for  the  halogen  acids  (compared 
with  pure  water),  when  corrected  for  the  apparent 
paramagnetism,  give  values  for  the  diamagnetism 
of  the  halogen  ions  in  close  agreement  with  those  of 
other  workers.  J.  Grant. 

Frictional  motion  of  solid  bodies  in  a  liquid. 
H.  Benndore  (Physikal.  Z.,  1930,  31,  593— 610).- 
Exner’s  formula  [ibid.,  1929,  30,  458),  derived  from 
energy  considerations,  is  said  to  be  based  on  a  wrong 
assumption.  The  limiting  velocity  of  a  sphere  under 
the  influence  of  a  constant  force  is  calculated  and  an 
expression  is  derived  for  the  influence  of  temperature 
and  pressure  of  the  medium  on  the  magnitude  of  the 
limiting  velocity.  The  retardation  of  a  sphere  by  a 
liquid  is  discussed.  If  the  resistance  function  is 
known,  the  equations  deduced  for  a  sphere  arc 
applicable  to  all  bodies  irrespective  of  shape. 

W.  R.  Angus. 

Polyatomic  hydroxy-compound  method  of 
synthesis  of  hydrosols.  II.  A.  V.  DumaNSKI 
and  B.  G.  Zatrometov  (J.  Russ.  Phys.  Chcm.  Soc., 
1930,  62,  747 — 767). — The  ternary  systems  JV-cobnlt- 
ous  chloride  or  nickelous  nitratc-iY -sodium  tartrate 
or  0-5N-mannitol-iY-sodium  hydroxide  have  been 
examined  for  gel  and  sol  formation,  and  the  results 
arc  represented  graphically  in  a  threc-co-ordinatc 
system.  Cobaltous  hydroxide  adsorbs  more  sodium 
tartrate  than  docs  nickelous  hydroxide,  but  less 
sodium  succinate.  R.  Truszkowski. 

Degree  of  dispersity  of  solutions  of  cadmium 
in  cadmium  chloride  (“  pyrosols  ”).  E.  Her¬ 
mann  and  E.  Friedlander  (Z.  physikal.  Chem.,  19"" 
148,  177 — 194). — From  measurements  of  the  dis¬ 
tribution  ratio  of  cadmium  between  molten  bismut  i 
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and  molten  cadmium  chloride  at  590°  and  090°  and 
of  the  eflcct  of  bismuth  on  the  solubility  of  cadmium 
in  the  chloride,  it  appears  that  cadmium  is  present 
in  solution  in  molten  cadmium  chloride  as  monatomic 
molecules,  and  therefore  the  system  is  a  molecular 
dispersion.  This  conclusion  is  further  substantiated 
by  the  fact  that  the  concentration  of  metal  in  molten 
cadmium  chloride  in  equilibrium  with  molten  cadmium 
is  independent  of  the  amount  of  metal  phase  (cf. 
Ostwald,  A.,  1927,  310).  It  is  probable,  however, 
that  the  dissolved  metal  is  solvated  (cf.  Eitel  and 
Lange,  A.,  1928,  700).  Cadmium  may  be  determined 
even  in  presence  of  a  large  excess  of  bismuth  by  pre¬ 
cipitating  the  hydroxides  from  the  solution  of  the 
nitrates,  then  dissolving  the  cadmium  hydroxide  by 
adding  excess  of  potassium  cyanide,  and  depositing 
the  metal  by  electrolysis  of  the  solution  with  a  current 
of  1  amp.  at  4-8 — 5  volts  at  40°.  R..  Cuthill. 

Viscosity  of  mixtures  of  hydrophilic  sols. 
H.  G.  B.  de  Jong  and  0.  S.  Gwan  (Biochcm.  Z„ 
1930,  221,  166 — 181). — The  viscosity  of  mixtures  of 
hydrophilic  sols  shows  additive  relations  (see  A.,  1929, 
1382)  only  under  special  conditions.  Both  sols  must 
follow  Poiscuillc’s  law ;  the  particles  of  both  sols 
must  retain  their  individuality  in  the  mixture;  the 
viscosity  values  must  be  either  small  or,  if  large,  must 
not  be  far  removed  from  one  another,  and  the  medium 
of  the  two  sols  must  be  of  the  same  composition. 
When  soluble  starch  sol  is  added  to  gum  arabie  sol, 
additive  viscosity  values  are  obtained,  but  when  the 
starch  sol  contains  small  amounts  of  electrolytes, 
additive  relations  arc  destroyed,  the  viscosity  values 
of  the  mixtures  being  up  to  47%  less  than  those 
calculated  from  the  mixture  rule.  Additivity  is 
restored  if  the  electrolyte  is  added  to  both  sols  before 
mixing.  P.  W.  Clutterbuck. 

Influence  of  radium  emanation  on  the  viscosity 
of  aqueous  solutions  of  gelatin.  1. 1.  Shukov  and 
”•  A.  Unkovskaya  (J.  Russ.  Pliys.  Chem.  Soc.,  1930, 
62, 581 — 600). — The  time- viscosity  curves  of  aqueous 
solutions  of  gelatin  exposed  to  fi-  and  y-radiation  of 
radon  rise  to  a  maximum  during  the  second  day :  the 
'mcosity  of  solutions  exposed  to  a-radiation  falls 
linearly  with  time,  attaining  that  of  water  on  the 
fourth  day  of  exposure.  An  insoluble  gel  is  deposited 
hom  solution,  giving  highly  refractive  crystals  on 
prolonged  boiling  with  water.  When  acid  or  alkaline 
solutions  of  gelatin  were  used,  their  viscosity  fell 
asymptotically,  practically  constant  values  being 
obtained  after  8  days  of  exposure ;  at  the  same  time 
ll'c  Ph  of  the  solutions  diminished  from  10-6  to  7-5 
m  four  days,  from  2  4  to  1-85  in  14  days,  and  from 
60  to  3-3  in  4  days.  R.  Truszkowski. 

Behaviour  of  silicic,  vanadic,  tungstic, 
naolybdic,  antimonic,  and  telluric  acids  in  the 
colloidal  state.  S.  Ghosh  and  N.  R.  Dhar  (Z. 
anorg.  Chem.,  1930,  190,  421— 427).— The  viscosity 
of  a  silicic  acid  sol  is  increased  by  small  amounts  of 
hydroxyl  ion  up  to  a  maximum  concentration, 
ooyond  which  the  viscosity  decreases.  Traces  of 
hydrogen  ion  diminish  the  viscosity.  Vanadic  and 
oogstic  acid  sols  behave  similarly.  The  stability  of 
antimonic  acid  sols  is  only  slightly  increased  by  traces 
°f  hydroxyl  ion,  and  is  not  altered  by  small  amounts 


of  hydrogen  ion.  In  general,  the  colloidal  behaviour 
of  sols  of  the  above  acids  is  very  similar. 

O.  J.  Walker. 

Hysteresis  in  the  electrical  conductance  of 
colloidal  solutions.  S.  Visco  (Atti  R.  Accad. 
Lincci,  1930,  [vi],  11,  5S3 — 5S6). — The  values  found 
for  the  conductance  of  gelatin  solutions  arc  lower 
when  the  temperature  of  measurement  is  approached 
by  cooling  than  when  it  is  reached  by  heating.  The 
hysteresis  is  .greatest  in  the  neighbourhood  of  50", 
and  the  curves  obtained  are  closely  paralleled  by  the 
viscosity  curves  for  the  solutions.  The  hysteresis  in 
the  conductance  is  attributed  to  the  effect  of  the 
viscosity  hysteresis  on  the  ionic  mobilities  of  the 
solutions.  F.  G.  Tryhokn. 

Stabilisers  of  colloidal  systems.  II.  IS.  I. 
IIijatschkovski  (J.  Russ.  Pliys.  Chem.  -Soc.,  1930, 
62,  763 — 769). — Silicic  acid  sols  occasionally  exhibit 
hevorotation ;  this  phenomenon  appears  shortly 
before  coagulation  of  the  sol,  and  is  ascribed  to 
transient  formation  of  crystalline  products.  The 
stability  of  sols  prepared  by  addition  of  sodium 
•silicate  to  hydrochloric  acid  solution  is  enhanced  by 
dialysis.  The  specific  conductivity  of  dialysed  sols 
at  first  increases  with  dilution,  and  then  falls;  in 
the  case  of  undialysed  sols  two  points  of  maximum 
conductivity  are  observed.  R.  Truszkowski. 

Mutual  flocculation  of  sols  of  ferric  hydroxide 
having  granules  of  opposite  signs.  A.  Boutaric 
and  (Mlle.)  G.  Perreau  (J.  Chim.  pliys.,  1930,  27, 
250 — 255). — The  flocculation  produced  when  a  dilute 
positive  ferric  hydroxide  sol  is  mixed  with  a  similar 
negative  sol  of  the  same  concentration  (prepared  by 
dilution  of  a  concentrated  positive  sol  with  an  equal 
volume  of  a  solution  of  suitable  concentration  of  an 
electrolyte  having  a  multivalent  anion)  is  dependent 
on  the  electrolyte  used.  The  effect  of  dilution  due 
to  mixing  is  to  carry  the  concentration  of  the  electro¬ 
lyte  beyond  the  value  for  which  it  cannot  produce 
flocculation,  to  a  lower  value  at  which  flocculation 
is  possible.  J.  Grant. 

Gel  formation  from  silicic  acid  sols  by  means 
of  acids.  K.  Wolf  and  M.  Praetorius  (Kolloid-Z., 
1930,  52,  103 — 107). — See  this  vol.,  857. 

Structure  of  cellulose  gels.  I.  Mechanism  of 
gelation.  II.  Syneresis  of  viscose.  K.  Atsuki 
and  H.  Sob  an  (Proe.  Imp.  Acad.  Tokyo,  1930,  6, 
161 — 164,  165 — 167). — I.  The  spontaneous  coagul¬ 
ation  of  viscose  is  assumed  to  be  due  to  electric 
discharge  and  dehydration  of  the  disperse  phase  by 
the  alkali  and  salts  which  are  either  present  initially 
or  separate  spontaneously  from  the  dilute  solution 
of  sodium  cellulose  xanthate  employed.  The  inter- 
facial  tension  between  the  disperse  phase  and  the 
medium  has  also  some  influence  on  the  coagulation. 
Observations  arc  recorded  which  show  that  the  inter- 
facial  tension  increases  with  the  dilution  of  the  sol 
and  that  the  structure  of  the  resulting  gel  is  affected 
by  syneresis. 

II.  Experiments  have  been  carried  out  on  the 
syneresis  of  viscose ;  the  results  can  be  expressed  by 
Liepatov’s  formula  (A.,  1925,  ii,  685). 

W.  11.  Angus. 


994 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Measurement  of  the  hydration  of  gelatin  and 
similar  materials  and  the  relation  of  hydration 
to  swelling.  H.  A.  Neville  and  E.  R.  Theis  (Coll. 
Symp.  Ann.,  1930,  7,  41 — 49).— The  contraction  of 
the  total  volume  of  the  system  gelatin-water  was 
measured.  Although  equilibrium  is  reached  more 
quickly  at  higher  temperatures,  the  final  contraction 
and  therefore  the  hydration  increases  as  the  tem¬ 
perature  falls  from  36-3°  to  1°.  The  total  contraction 
at  equilibrium  diminishes  with  rising  temperature. 
Minimum  contraction  occurred  at  pn  1-5,  and  maxi¬ 
mum  contraction  at  pu  6.  Salts  also  decrease  the 
contraction.  Swelling  and  change  of  volume  arc 
probably  largely  independent  phenomena.  The  treat¬ 
ment  of  hides  is  discussed.  Chemical  Abstracts. 

Complex  coacervation.  II.  Serum-albumin 
and  gum  arabic.  H.  G.  B.  de  Jong  and  0.  S. 
Gwan  (Biochcm.  Z.,  1930,  221,  182 — 205;  cf.  this 
vol.,  158).— Colloidal  particles  of  only  one  land  take 
part  in  the  formation  of  simple  coacervates  (colloid- 
rich  phases),  and  of  two  or  more  kinds  in  compound 
coacervates.  Compound  coaccrvatcs  are  further 
divided  into  mixed  coacervates  (when  each  of  the 
colloidal  components  under  the  given  conditions  gives 
simple  coacervates  which  arc  miscible)  and  complex 
coacervates  (when  each  of  the  colloidal  components 
under  the  given  conditions  would  if  present  singly  be 
found  as  the  stable  sol).  Using  isohydric  0-64% 
scrum-albumin  and  0-5  or  0-33%  gum  arabic  sols  at 
26°,  it  is  found  that  above  pH  4-2  the  optimal  coacerv¬ 
ation  does  not  coincide  with  the  minimum  of  the 
additivity  curve.  The  position  of  optimal  coacerv¬ 
ation,  if  the  protein  is  feebly  positively  and  the  gum 
arabic  strongly  negatively  charged,  lies  completely 
on  the  serum-albumin  side,  whereas  with  decrease  of 
Pa  it  is  displaced  completely  to  the  gum  arabic  side. 
Multivalent  cations  tend  to  displace  the  mixture  pro¬ 
portions  for  optimal  coacervation  to  the  gum  arabic 
side  and  multivalent  anions  to  the  albumin  side. 
Serum-albumin  of  complex  coacervatc  is  gradually 
denatured.  Whereas  potassium  chloride  and  sulphate 
divide  the  complex  coacervatc  into  two  sols,  potassium 
ferricyanido  divides  it  into  sol  and  simple  coacervatc. 

P.  W.  Clutterbuck. 

Diffusion  rings  of  silver  dichromate  and 
chromate  in  gelatin  and  agar-agar.  F.  Pannaoii 
(Chcm.  Erdc,  1930,  4,  59S— 631). — A  continuation 
of  the  work  of  Linck  (A.,  1929,  134)  on  the  rates  of 
diffusion  of  potassium  dichromate  or  chromate  and 
silver  nitrate  in  gelatin  etc.,  and  on  the  form  of  the 
resulting  precipitates.  L.  J.  Spencer. 

Colloidal  platinum.  VII.  Effect  of  electro¬ 
lytes  on  the  cataphoretic  velocity  of  platinum 
particles,  and  its  bearing  on  stability.  S.  W. 
Pennycuick  (J.C.S.,  1930,  1447 — 1458). — Deter¬ 

minations  of  the  cataphoretic  velocity  of  platinum 
sols  have  been  made  in  the  presence  of  hydrochloric 
acid,  barium,  calcium,  ferric,  sodium,  and  potassium 
chlorides,  potassium  cyanide,  and  sodium  and  barium 
hydroxides.  The  intermiccllar  fluid,  obtained  by' 
freezing  out  the  colloid  particles,  was  used  as  the 
over-lying  liquid  after  adjusting  to  the  correct  con¬ 
ductivity.  In  spite  of  a  similarity  in  the  method  of 
preparation,  the  cataphoretic  velocities  of  the  pure 


sols  exhibited  variations  in  the  value  of  wxlO5  from 
27-8  to  37-0  cm. /sec.  per  unit  potential  gradient,  and 
no  simple  relationship  appears  to  hold  between 
velocity  and  concentration  of  acid  as  measured  by 
the  conductivity  assumed  to  be  due  to  H2Pt(OH)6. 
Addition  of  hydrochloric  acid  diminishes  the  velocity, 
and  this  is  interpreted  as  duo  to  direct  repression  of 
the  ionic  atmosphere.  The  linear  relationship  of 
Debye  and  Hiickel  between  tho  decrease  in  cata- 
phorctic  velocity  and  the  square  root  of  tho  acid 
concentration  holds.  Univalent  bases,  and  potassium 
cyanide  -which  acts  as  a  weak  base,  react  with  tho 
surface  oxide  to  form  fresh  stabilising  ionogens,  and 
the  cataphoretic  velocity  passes  through  a  pronounced 
maximum  at  low  concentrations.  This  accounts  for 
tho  peptising  action  of  univalent  bases  previously 
observed  (A.,  1929,  643).  Bivalent  bases  have  an 
insignificant  maximum,  owing  to  the  high  coagulating 
power  of  tho  bivalent  ion.  Univalent  salts  also 
cxliibit  a  maximum.  With  hydrochloric  acid,  barium 
hydroxide,  and  barium,  calcium,  and  ferric  chlorides 
coagulation  takes  place  between  velocities  of  10  x  10~° 
and  15  X 10'5  cm./scc.  and  critical  potential  0-020— 
0*030  volt.  Tho  velocity  of  coagulation,  under  the 
influence  of  poor  coagulants  such  as  univalent  bases 
and  salts,  is  much  higher,  as  is  also  tho  corresponding 
potential.  With  sodium  hydroxide  tho  velocity  at 
coagulation  is  greater  than  that  of  tho  pure  sol. 
Ferric  chloride  has  Wo  critical  velocities,  one  negative 
and  tho  other  positive.  The  nature  of  tho  coagulation 
process  is  discussed.  M.  S.  Burr. 

Chemical  mechanics.  A.  Skrabal  (Monatsh., 
1930,  55,  225 — 286). — Mathematical.  The  classical 
laws  of  chemical  mechanics,  i.e.,  the  partition  law  and 
the  static  and  kinetic  mass  action  law,  arc  generalised 
so  as  to  apply  not  only  to  a  known  constant  medium, 
but  also  to  any  variable  medium.  J.  W.  Surra. 

Thermal  dissociation  of  carbon  tetrachloride. 
M.  Bodenstein  and  P.  Gunther  (Z.  angew.  Chem., 
1930,  43,  423 — 425). — The  dissociation  of  carbon 
tetrachloride  vapour  in  a  silica  tube  at  400 — 580°  in 
presence  of  activated  carbon  has  been  studied  and  the 
degree  of  dissociation  in  the  equilibrium  state  at  each 
temperature  obtained  by  extrapolation.  The  dis¬ 
sociation  at  the  lower  temperatures  of  the  range  is 
less  than  that  indicated  by  the  heat  of  formation 
and  the  Nernst  formula.  At  higher  temperatures  the 
values  approach  tho  theoretical.  Traces  of  solid  by¬ 
products  (hexachlorobenzcnc  ?)  were  noticed  in  tho 
reaction  tube.  C.  Irwin'. 

Water-gas  equilibrium  under  the  influence  of 
the  electric  discharge  at  reduced  pressure.  K- 
Peters  and  H.  Kuster  (Z.  physikal.  Ckem.,  1930, 
148,  284—303;  cf.  B.,  1930,  594).— The  conditions  of 
the  interaction  of  carbon  dioxide  and  hydrogen  when 
the  mixture  is  subjected  to  an  electric  discharge  at 
pressures  between  20  and  50  mm.  have  been  systematic¬ 
ally  studied.  The  percentage  decomposition  increases 
rapidly  to  a  constant  value  with  increasing  current 
density.  The  steady  value  is  independent  of  the 
distance  separating  the  electrodes  and  of  their  tem¬ 
perature,  but  increases  with  an  increase  of  the  pro¬ 
portion  of  hydrogen  in  the  mixture.  The  decom¬ 
position  is  not  influenced  by'  variation  in  the  velocity 
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of  flow  of  the  gas  betw  een  25  and  710  litres  per  hour. 
The  percentage  decomposition  reaches  a  maximum 
when  the  ratio  H, :  CO,  is  initially  3:1,  but  the 
efficiency  is  highest  with  cquimolccular  proportions. 
The  temperature  in  the  path  of  the  discharge  lies 
between  800°  and  1000°  according  to  the  rate  of  flow 
of  the  mixture,  its  composition,  and  its  pressure.  The 
average  temperature  of  the  discharge  tube  is  300°. 
The  temperatures  measured  during  discharge  with  a 
load  of  1-2  kilowatts  agree  approximately  with  those 
calculated  from  Ncrnst’s  law  when  the  composition 
is  1C02  '•  2H2,  but  arc  appreciably  higher  with  larger 
proportions  of  hydrogen,  whilst  with  mixtures  rich 
ill  carbon  dioxide  or  with  pure  carbon  dioxide  the 
calculated  temperatures  are  from  200°  to  1000° 
higher  than  those  measured.  The  discordance  be¬ 
tween  observed  and  calculated  temperatures  indicates 
that  the  decomposition  is  not  purely  thermal,  but  that 
electrical  effects  are  important.  The  stages  in  the 
reaction  are:  .  CO,= CO + 0—86-5  kg.-cal. ;  H,= 

H-fH—  lOOkg.-cal. ;  H-}-H+0=H20-p  176*1  kg.-cal. 

“  F.  L.  Usher. 

Chemical  equilibrium  between  phosphine, 
phosphorus,  and  hydrogen.  V.  N.  Ifatiev  and 
A.  W.  Frost  (Ber.,  1930,  63,  [B],  1104 — 1110). — 
The  dried  mixture  of  phosphine  and  hydrogen, 
obtained  by  the  action  of  water  on  red  phosphorus, 
was  passed  at  varying  rates  through  a  quartz  tube 
filled  with  quartz  powder  at  340°.  With  diminishing 
rate  of  flow  the  value  of  log  Kp  in  the  expression  log  Kv— 
log  P'vhJPv,  X  Pfi,  diminishes  continuously,  falling  for 
minimal  rates  much  below  the  values  recorded  by 
Drummond  (A.,  1927,  940).  Attempts  to  approach 
the  equilibrium  from  the  other  side  by  passing 
hydrogen  and  phosphorus  vapour  through  the  heated 
tube  were  frustrated  by  the  slowness  with  which  the 
equilibrium  is  attained.  Experiments  are  therefore 
described  in  which  violet  phosphorus  was  heated  with 
hydrogen  or  a  mixture  of  phosphine  and  hydrogen  in 
a  silvered  autoclave  at  constant  temperatures  between 
349°  and  498°  until  equilibrium  was  attained.  Within 
the  limits  of  experimental  error  the  results  agree 
"ith  the  expression  log  Kp=  -AjT-\-B  (.4=  -4956; 
fl==— 18*68).  The  heat  of  formation  of  phosphine 
from  solid  white  phosphorus  and  hydrogen  is  calculated 
to  be  2355  g.-cal.  H.  Wren. 

Dissociation  of  strong  electrolytes.  II.  Two- 
Phase  equilibria.  Heats  of  neutralisation.  M.  B. 
Jacobs  and  C.  V.  King  (J.  Physical  Chcrn.,  1930,  34. 
1303 — 1309  ;  cf.  this  vol.,  859). — A  discussion  of 
data  relating  to  vapour  pressure  of  dilute  aqueous 
solutions  of  the  hydrogen  halides,  the  extraction  of 
silver  perchlorate  from  benzene  by  water,  and  the 
heats  of  neutralisation  of  strong  acids  and  bases; 
these  data  do  not  support  a  theory  of  complete  in 
preference  to  one  of  partial  dissociation. 

L.  S.  Theobald. 

Incomplete  dissociation  of  typical  binary  salts 
and  validity  of  dilution  law  for  non-aqueous 
solutions  of  such  salts.  P.  Walden  (Z.  physikal. 
bhem.,  1930, 148,  45 — 94).— A  comprehensive  survey 
°£  the  ionisation  relations  of  binary  salts  in  non- 
aqueous  solution,  as  indicated  by  the  degree  of  dis¬ 
sociation  obtained  from  the  conductivity  ratio,  show's 


that  the  ionisation  process  is  intimately  dependent  on 
the  chemical  nature  of  solvent  and  solute.  No  theory 
of  ionisation  which  takes  into  consideration  only 
physical  factors,  such  as  viscosity  aud  dielectric  con¬ 
stant,  is  adequate  to  accoimt  for  the  experimental 
data,  and  in  fact  the  values  of  (1— a.)\/v  calculated 
from  the  Onsagcr  equation  often  deviate  by  as  much 
as  2000%  from  the  experimental  values  (cf.  this  vol., 
703).  Similarly,  two  electrolytes  which  are  approxim¬ 
ately  equally,  dissociated  at  a  particular  dilution 
in  a  given  solvent  may  have  widely  divergent  degrees 
of  dissociation  in  another  solvent  of  almost  the  same 
dielectric  constant.  Thus  many  salts  which  are 
strong  electrolytes  in  aqueous  solution  behave  like 
typical  w'eak  electrolytes  even  in  non-aqueous  solvents 
of  relatively  high  dissociating  power,  and  obey  the 
Ostwald  dilution  law  over  a  wide  range  of  concen¬ 
tration.  In  solvents  of  very  low*  dielectric  constant, 
indeed,  practically  all  the  strong  electrolytes  become 
weak.  From  these  observations  it  seems  necessary  to 
conclude  that  undissociatcd  molecules  may  be  present 
to  an  appreciable  extent  even  in  solutions  of  strong 
electrolytes.  R.  Cuthill. 

Dissociation  of  carbonic  acid  and  its  action 
on  metallic  nickel  under  pressure.  E.  Muller 
and  A.  Luber  (Z.  anorg.  Chem.,  1930,  190,  427). — 
In  the  calculation  of  the  affinity  constant  for  the  first 
stage  of  dissociation  of  carbonic  acid  (tliis  vol.,  440) 
the  total  concentration  of  acid  was  erroneously  used 
instead  of  the  concentration  of  the  undissociated  acid. 
The  correct  value  for  the  affinity  constant  is  3*06  X  1(H. 

O.  J.  Walker. 

Complex  ions  having  extremely  small 
instability  constants.  A.  Prins  (Chem.  Weekblad, 
1930,  27,  191 — 193).— Fcigl’s  observations  (cf.  this 
vol.,  724)  on  nickel  potassium  cyanide  are  shown  to  bo 
invalid.  The  velocity  of  the  reaction  between  the 
sulphide  ion  and  silver  potassium  cyanide  solution  is 
discussed  in  reference  to  the  rate  of  transference  of 
electric  charges,  and  it  is  shown  that  reactions  with 
relatively  stable  complex  ions  arc  governed  primarily 
by  conditions  within  the  complex.  H.  F.  Gillbe. 

Diethylbarbiturate  buffer.  L.  Miciiaelis  (J. 
Biol.  Chem.,  1930,  87,  33 — 35). — Sodium  diethyl- 
barbiturate  forms  a  suitable  buffer  substance  over  the 
range  pu  6*8 — 9*6.  C.  R.  Harington. 

Solubility  of  acids  in  salt  solutions.  II. 
Solubility  of  benzoic  acid  and  activity  coefficient 
of  its  molecules  in  aqueous  benzoate  solutions. 
E.  Larsson  (Z.  physikal.  Chem.,  1930,  148,  148— 
155;  cf.  A.,  1927,  829).— The  solubility  at  18°  of 
benzoic  acid  in  0*01  —  1-OiV-solutions  of  sodium 
benzoate  and  0*05— 0*23A’-solutions  of  potassium 
benzoate  has  been  determined,  and  the  activity 
coefficient,  /,  of  the  undissociatcd  acid  in  these  solu¬ 
tions  calculated  from  the  results.  For  the  sodium 
benzoate  solutions  the  relation  log/=— 0*40a,  where 
a  is  the  benzoate  concentration,  holds  over  the  whole 
range  of  concentration.  The  dissociation  constant 
of  the  acid  is  calculated  to  be  5*9  X  10~5  at  1S°. 

R.  Cuthill. 

Solubility  of  acids  in  salt  solutions.  HI. 
Solubility  of  benzoic  acid  and  the  activity 
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coefficient  of  its  molecule  in  solutions  of  sodium 
chloride  and  of  potassium  chloride.  E.  Larsson 
(Z.  physikal.  Chem.,  1930,  148,  304—317;  cf.  A., 
1 927,  829).— The  activity  coefficient  of  a  sparingly 
soluble  acid  like  benzoic  in  solutions  of  sodium  or 
potassium  chloride  can  he  obtained  from  measure¬ 
ments  of  its  solubility  by  correcting  for  its  dissociation. 
Three  ways  of  allowing  for  the  dissociation  have  been 
worked  out,  viz.,  an  experimental  (electrometric),  a 
graphical,  and  a  mathematical  method.  The  con¬ 
cordance  of  the  results  obtained  by  the  three  methods 
is  satisfactory.  In  the  first  the  hydrogen-ion  activity 
of  the  solution  is  directly  measured,  but  since  up  to 
the  present  the  activity  coefficient  of  the  hydrogen 
ion  is  known  with  sufficient  accuracy  only  in  solutions 
of  sodium  and  potassium  chloride  the  applicability  of 
the  method  is  limited.  In  the  graphical  method 
sodium  benzoate  is  added  to  the  solution  in  such 
quantity  that  the  amount  of  benzoic  acid  dissociated 
becomes  negligible  and  the  activity  coefficient  is 
measured  directly.  By  extrapolation  of  the  curve 
representing  the  relation  between  the  activity  co¬ 
efficient  and  the  concentration  of  sodium  benzoate  the 
value  of  the  former  in  a  benzoate-free  solution  is 
obtained.  In  the  third  method  the  extrapolation  is 
performed  mathematically  and  fewer  experiments  are 
required.  The  concentration  of  the  sodium  and 
potassium  chloride  solutions  used  varied  between 
0-2,1/  and  3-Oil/.  The  dependence  of  the  activity 
coefficient  (/)  of  the  benzoic  .acid  molecule  on  the  salt 
concentration  (c)  is  given  by  the  equation  log/= 
0-177c  (NaCl)=0-137c  (KOI).  F.  L.  Usher. 

Activity  coefficients  of  sodium,  potassium,  and 
lithium  chlorides  and  hydrochloric  acid  at 
infinite  dilation  in  water-methyl  alcohol  mix¬ 
tures.  G.  Akerlof  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2353—2368 ;  cf .  Homed,  A.,  1929,  513).— The  E.M.F. 
at  25°  of  the  cell  AglAgClIMCl.aq^cAjMJEIglMCUc^  in 
aq.  alcohol(c2)|AgCl|Ag  and  of  the  cell  Ag|AgCl| 
HCHcj)  in  aq.  alcohol(c2)|H2  has  been  determined, 
where  M=K,  Na,  Li,  c1=0-02— 1-0  molal,  and  c2— 
10 — 90  wt.-%  alcohol.  Activity  coefficients  have 
been  calculated,  but  except  in  the  case  of  the  hydrogen 
chloride  solutions,  theoretical  values  of  the  constant, 
a,  of  the  Debye  limiting  equation  for  dilute  solutions 
cannot  be  used,  and  differences  between  the  empirical 
and  theoretical  values  of  a  increase  rapidly  with 
increasing  concentration  of  alcohol.  The  equation  of 
Gronwall,  La  Her,  and  Sandved  (A.,  1928,  841)  is  not 
applicable.  The  logarithm  of  the  activity  coefficient 
at  infinite  dilution  is  approximately  inversely  pro¬ 
portional  to  the  dielectric  constant  of  the  pure  water- 
alcohol  mixtures,  as  predicted  by  theory. 

J.  G.  A.  Griffiths. 

Thermal  dissociation  of  pyrites.  L.  D’Or  (J. 
Chim.  phys.,  1930,  27,  239 — 249). — Details  of  the 
author’s  method  (this  vol.,  977)  are  provided. 
Changes  in  the  absorption  capacity  of  pyrites  at 
540°,  625°,  and  660°  indicate  that  the  dissociation  is 
reversible.  There  are  indications  that  the  pyrites 
used  contained  a  sulphide  of  iron  poorer  in  sulphur 
than  FeS2,  and  that  neither  pure  pyrites  nor  the 
quartz  walls  of  the  tube  can  adsorb  sulphur. 

J.  Grant. 


Iron-nitrogen  system ;  .Y-ray  investigation. 
O.  Eisenhut  and  E.  Kaltp  (Z.  Elektrochem.,  1939, 
36,  392 — 403). — The  equilibrium  relations  characteris¬ 
ing  the  iron-nitrogen  system  are  determined  from  X-ray 
observations.  Between  the  temperatures  350°  and 
750°  four  homogeneous  phases  exist :  (1)  a-phase  :  a 
solid  solution  of  nitrogen  in  a-iron  (0 — 0-5%  N), 
(2)  y-phase  :  a  solid  solution  of  nitrogen  in  y-iron 
(observed  between  1  and  2-7%  N),  (3)  y'-phase : 
mixed  crystals  of  Fe4N  and  iron  (between  5-5  and 
6-0%  N),  and  (4)  e-phasc  :  observed  between  4-5  and 
11%  N.  There  is  a  continuous  absorption  of  nitrogen 
in  these  different  phases  with  a  corresponding  regular 
change  of  the  crystal  lattice  constants. 

H.  I.  Downes. 

Iron-hydrogen-ammonia  equilibrium.  E. 
Lehrer  (Z.  Elektrochem.,  1930, 36,  383— 392).— Data 
are  recorded  for  the  iron-hydrogen-ammonia  equili¬ 
brium  between  350°  and  750°.  The  four  phases  a,  y,y, 
and  e  (cf.  preceding  abstract)  arc  associated  with  five 
bi  variant  equilibria  and  two  uni  variant  equilibria; 
in  the  latter  the  solid  phases  arc  a,  y,  y'  and  y,  y',  s, 
respectively.  The  dissociation  pressures  of  these 
phases  arc  calculated  with  the  aid  of  Haber’s  data  for 
the  ammonia  equilibrium,  and  the  possibility  of  their 
production  from  pure  iron  and  molecular  nitrogen  is 
discussed.  The  e-phasc  cannot  be  obtained  directly 
in  this  way,  and  the  y'-phase  is  obtained  most  readily 
at  high  pressures  and  low  temperatures. 

H.  I.  Downes. 

Borate-alkali  halide  fusion  systems.  B.  Stal- 
hane  (Z.  Elektrochem.,  1930,  36,  404 — 408). — The 
equilibrium  relations  of  the  potassium  halide-borate 
fusion  system  are  entirely  similar  to  those  of  the  corre¬ 
sponding  sodium  system,  but  the  solubilities  arc  some¬ 
what  smaller.  Conductivity  measurements  show  (1) 
that  the  conductivity  of  a  borax-sodium  chloride  (or 
sodium  fluoride)  fused  mass  increases  continuously  with 
the  content  of  sodium  halide,  whilst  the  temperature 
coefficient  decreases,  and  (2)  that  the  conductivity  of 
the  sodium  borates  increases  with  the  Na20  content, 
whilst  the  temperature  coefficient  decreases.  It  is 
assumed  that  the  conductivity  is  directly  proportional 
to  the  concentration  of  metai  ions  and  inversely  pro¬ 
portional  to  the  viscosity,  which  two  factors  increase 
and  decrease  respectively  with  increase  of  the  Na20 
content.  Deviations  from  this  relation  are  found  at 
points  on  the  curve  corresponding  with  compounds 
of  the  type  Na20,2B203  etc.  H.  I.  Downes. 

Oxide  hydrates.  XXVI.  System  cadmium 
oxide-water.  G.  F.  Huttig  and  R.  Mytyzek. 
XXVII.  System  beryllium  oxide-water.  G.  F. 
Huttig  and  K.  Toischer  (Z.  anorg.  Chem.,  1930. 190, 
353—363,  364—374;  cf.  this  vol.,  700).— XXVI. 
Isobaric  dehydration  curves  and  X-ray  diagrams  of 
differently  aged  preparations  of  cadmium  oxide  have 
been  determined  and  compared.  The  crystal  lattice 
of  all  preparations  is  either  that  of  the  monohytlraje 
or  of  the  anhydrous  oxide.  No  amorphous  solid 
phase  was  found.  During  the  formation  of  large1 
crystalline  aggregates  in  the  ageing  process  the  water 
content  in  excess  of  that  corresponding  with  the 
monohydrate  is  given  off  continuously.  The  mono¬ 
hydrate  is  stable  over  a  limited  temperature  range- 
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The  preparations  of  well-formed  crystals,  which  arc 
obtained  l>y  dissolving  cadmium  iodide  in  excess  of 
concentrated  potassium  hydroxide  and  then  diluting 
with  water,  have  almost  exactly  the  composition 
Cd0,H2O  (d25=4-810±0-004). 

XXVII.  The  system  beryllium  oxide-water  has 
been  investigated  by  similar  means.  Freshly  pre¬ 
pared  specimens  of  the  hydrated  oxide,  obtained  by 
precipitation  of  beryllium  salts  with  ammonia 
solution,  are  amorphous.  The  newest  specimens 
contained  To  mol.  H20  for  1  mol.  BeO.  The  water 
iu  excess  of  the  composition  Be0,H20  is  given  off 
continuously  with  rise  in  temperature.  When  the 
dehydration  has  reached  the  monohydrate  stage  it 
ceases  to  be  continuous,  and  the  appearance  of  two 
solid  phases  is  probable.  At  BcO,0-4H2O  there  is 
only  one  solid  phase,  which  again  loses  water  con¬ 
tinuously.  0.  J.  Walker. 

Equilibria  in  natural  soda  lakes.  Ternary 
system  sodium  sulphate-sodium  carbonate- 
water.  N.  S.  Kurnakov  and  S.  Z.  Makarov  (Ann. 
Inst.  Anal.  Phys.  Chcm.,  1930,  4,  307 — 363). — The 
crystals  separating  from  sodium  carbonate  solution 
also  containing  sodium  sulphate  are  solid  solutions  of 
the  two  salts ;  the  concentration  of  sulphate  in  the 
solid  phase  increases  with  the  sum  of  the  concen¬ 
trations  of  the  salts  in  solution.  The  proportion  of 
sulphate  in  the  crystals  attains  a  maximum  value  of 
2%  at  temperatures  between  25°  and  30°.  At  tem¬ 
peratures  above  28-4°  hanksite  separates  from  solution. 
Hanksite  is  a  solid  solution  of  sodium  sulphate  in 
carbonate  of  variable  composition,  containing  also 
sodium  and  potassium  chlorides;  these  chlorides 
stabilise  the  solid  solutions,  which  are  unstable  below 
284°.  R.  Truszkowski. 

Solubility  phenomena  in  the  system  sodium 
chloride-magnesium  sulphate.  N.  S.  Kurnakov 
aad  M.  A.  Opichtina  (Ann.  Inst.  Anal.  Phys.  Cliem., 
1930, 4, 365 — 374). — The  compositions  of  the  saturated 
solutions  which  characterise  this  system  have  been 
determined.  R.  Truszkowski. 

Heats  of  dilution  of  sodium  nitrate,  chlorate, 
bromate,  and  iodate  at  high  dilution  at  25  0°. 
E.  Lanoe  and  A.  L.  Robinson  (Z.  physikal.  Cliem., 
1930,  148,  97 — 111). — The  integral  and  differential 
heats  of  dilution  of  the  above  salts  at  concentrations 
of  0  0001 — 0-1  mol. /litre  have  bdfen  determined  at  25°. 
At  concentrations  below  about  0-0025  mol./litre  the 
integral  heat  of  dilution,  F,„,  is  related  to  the  concen¬ 
tration,  m,  by  the  equation  Vm—ky/m,  the  constant  k 
having  the  value  393  for  the  clilorate  and  bromate  and 
297  for  the  nitrate  and  iodate.  F rom  these  figures  the 
■onic  diameter  is  calculated  to  have  the  value  of 
approximately  1-5  A.  for  the  chlorate  and  bromate 
and  approximately  5  A.  for  the  nitrate  and  iodate 
(fif-  A.,  1929,  1389).  At  higher  concentrations  the 
experimental  results  deviate  from  the  above  equation, 
indicating  possibly  the  presence  of  non-ionised  mole- 
enles  involution,  although  the  experimental  data  do 
not  permit  any  definite  conclusion.  R.  Cuthill. 
^Integral  and  theoretical  heats  of  dissolution. 
"•I.  Kompanski  (J.  Russ.  Phys.  Ghem.  Soc.,  1930,  62, 
o;w— 579). — Bertrand’s  formula  is  applicable  to  the 


calculation  of  the  heat  of  vaporisation  of  saturated 
solutions.  Values  for  the  integral  heat  of  dissolution 
of  anhydrous  sodium  sulphate  or  of  its  decahydrate 
cannot  be  calculated  with  any  close  approximation  to 
accuracy  from  Kirehhoff’s  formula.  Speranski’s 
formula  (A.,  1914,  ii,  31)  gives  satisfactory  values  for 
the  b.  p.  of  saturated  sodium  sulphate  solutions.  The 
Dupre-Hertz  formula  is  applicable  to  the  calculation 
of  the  vapour  pressure  of  saturated  sodium  sulphate 
solutions.  R.  Truszkowski. 

Heat  of  combustion  of  carbon.  W.  B.  Plummer 
(Ind.  Eng.  Cliem.,  1930,  22,  630 — -632). — The  heats 
of  combustion  of  various  types  of  carbon  degassed  in 
a  vacuum  at  1000°  and  protected  from  air  during 
subsequent  operations  are  0-9 — T5%  higher  than 
previous  values.  The  accepted  value  for  tiie  heat  of 
combustion  of  graphite  is  1%  low. 

L.  S.  Theobald. 

Reliability  of  heat  data  as  a  factor  in  calculating 
equilibria  involving  methyl  alcohol.  D.  F. 
Smith  and  L.  L.  Hirst  (Ind.  Eng.  Cliem.,  1930,  22, 
634 — 635). — A  discussion.  L,  S.  Theobald. 

Calorimetric  researches  on  geometrical  iso¬ 
merism.  I.  Preliminary  studies  on  oleic  and 
elaidic  acids  and  esters  from  a  comparison  of 
their  heats  of  combustion.  L.  J.  P.  Kerkler  (.1. 
Physical  Cliem.,  1930,  34, 1319 — 1325). — The  heats  of 
combustion  of  elaidic  and  oleic  acids  and  their  methyl 
esters  have  been  determined.  The  larger  value 
obtained  for  oleic  acid  confirms  the  view  that  it  is  the 
ci's-isomeridc ;  the  difference  between  the  values  for 
the  esters  is  too  small  to  be  of  significance.  Oleic 
acid  is  unstable,  the  value  of  the  heat  of  combustion 
falling  rapidly  during  the  first  few  days  after  redis¬ 
tillation  to  an  equilibrium  value  attained  after  a  longer 
time.  L.  S.  Theobald. 

Incompatibility  between  any  theory  of  complete 
dissociation  and  migration  data.  J.  W.  McBain 
and  P.  J.  Van  Rysselberge  (J.  Amer.  Cliem.  Soc., 
1930,  52,  2336—2347;  cf.  A.,  1929,  143).— Observ¬ 
ations  on  the  ionic  transport  in  solutions  which  contain 
magnesium  and  rubidium  sulphates  with  one  of  the 
metals  in  large  excess  show  that  the  metal  present  in 
small  concentration  migrates  from  the  cathode  towards 
the  anode.  The  addition  of  a  suitable  excess  of 
potassium  iodide  to  ammonium  iodide  almost  sup¬ 
presses  the  migration  of  ammonium  ions.  In  mixtures 
of  potassium  chloride  with  excess  of  sodium  chloride 
(ratios  1  : 49,  24,  or  9),  or  of  potassium  nitrate  with 
excess  of  sodium  nitrate,  the  migration  of  the  potass¬ 
ium  is  much  reduced  and  the  alteration  is  approxim¬ 
ately  that  required  by  the  Nernst  theory. 

J.  G.  A.  Griffiths. 

Accurate  method  for  comparing  electrolytic 
resistances  at  high  frequencies.  A.  Deubner 
(Ann.  Physik,  1930,  [v],  5,  305— 324),— An  apparatus 
for  determining  the  conductivity  of  neutral  electro¬ 
lytes  for  current  of  frequency  107  per  sec.  with  an 
accuracy  of  0-3  in  1000  is  described.  The  sources  of 
error  are  discussed  and  attention  is  directed  to  the 
elimination  of  errors  due  to  alterations  in  the  di¬ 
electric  constant  of  the  electrolyte.  This  is  effected 
by  making  use  of  a  special  property  of  the  oscillation 
apparatus.  The  results  for  calcium  sulphate  show 
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that  the  Debye -Falkenhagcn  relaxation  phenomena 
for  ionic  atmospheres  are  confirmed.  There  are, 
however,  definite  small  deviations  from  the  theory. 
Copper  sulphate  solution  gave  almost  the  same  curve 
as  calcium  sulphate.  For  hydrochloric  acid  quantit¬ 
ative  agreement  with  the  theory  could  be  obtained 
only  at  relatively  high  concentrations ;  at  lower  con¬ 
centrations  chemical  effects  play  too  large  a  part. 
Some  mixed  electrolytes  were  also  investigated.  0-01JV- 
Solutions  of  sodium  chloride  and  copper  sulphate, 
which  are  approximately  equally  good  conductors, 
give,  on  mixing,  an  increase  in  conductivity  of  about 
5%  for  the  lower  frequencies.  A.  J.  Mee. 

Electrical  conductance  of  aqueous  solutions  of 
barium  chloride  as  a  function  of  concentration. 
G.  Jones  and  M,  Dole  (J.  Amer.  Chcm.  Soo.,  1930, 
52,  2245-2256;  cf.  A.,  1929,  767, 1385).— The  molal 
conductance,  A,  at  25°  of  barium  chloride  solutions 
varying  in  concentration  from  0-001  to  1  -0 M  has  been 
determined  by  the  method  previously  described  (A., 
1928,  595),  using  1100  or  2500  cycles  and  cells  giving 
more  than  1000  ohms  resistance.  The  results  are  repro¬ 
duced  with  an  average  deviation  of  0-014%  by 
the  equation  A  -  282-13  +  31-13c  =  —  636-3 y/c/(l  -{- 
4-628yb).  The  factors  affecting  the  magnitude  of  the 
viscosity  correction  to  be  applied  to  conductance  data 
are  discussed.  The  density  of  the  above  solutions  is 
given  by  the  equation  d  =  0-99707  +  0-18224c  — 
0-00421c2.  J.  G.  A.  Griffiths. 

Electrochemical  examination  of  solutions  of 
antimony  trichloride  in  bromine.  V.  A.  Plot¬ 
nikov  and  0.  It.  Kudra  (J.  Russ.  Phys.  Chem.  Soc., 
1930,  62,  305 — 373). — Solutions  of  antimony  tri¬ 
chloride  in  bromine  do  not  conduct  electricity  at 
concentrations  below  10%  SbCl3 ;  the  specific  conduct¬ 
ance  attains  a  maximum  value  of  l-34x  10'1  at  97% 
SbCl3.  The  molecular  conductivity  at  first  rises 
with  dilution, .and  then  again  falls  at  dilutions  greater 
than  90  c.c.  A  mixture  of  bromine  and  chlorine  is 
produced  at  the  anode  during  electrolysis.  The 
solutions  follow  Ohm’s  law.  Electrolytic  dissociation 
consists  in  the  processes  :  Sb2Cl,,  Sb,Cl5’-f-Cl'^=^ 
intermediate  products  Sb2CI3"'+3CT,  The  ex¬ 
pression  constant,  where  k  is  the  specific  con¬ 
ductance  and  f>  the  dilution,  is  derived  and  verified 
experimentally.  R.  Truszkowski. 

Electrode  potential  of  indium  against  indium 
chloride  solutions.  S.  Hakomori  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2372— 2370).— The  E.M.F.  of  the  cell 
In(s)  |InCl3(0-0015 — 0-0274ilf )  +  0-02J/HCl|AgCl(s)  + 
Ag(s)  has  been  determined  at  25°,  whence  that  of  the 
cell  In(s)I"’(lJ/)|Cr(ljl/)|AgCl(s)+Ag(s)  is  computed 
to  be  0-55S  volt.  The  electrode  potential  of  In(s)|In"‘ 
is  therefore  -{-0-336  volt  referred  to  the  hydrogen 
electrode.  J.  G.  A.  Griffiths. 

Electrode  potential  of  hopcalite.  E.  Baur  (Z. 
Elektrochem.,  1930,  36,  410 — 414). — The  electrode 
potential  of  hopcalite  (Mn02+.rCuO)  is  measured  and 
the  discharge  curves  for  a  hopcalite  cell  are  compared 
with  those  for  a  similar  Leclanche  cell.  It  is  inferred 
that  in  using  hopcalite  for  the  oxidation  of  carbon 
monoxide,  the  copper  oxide  acts  as  oxidising  agent, 
the  manganese  dioxide  serving  only  to  regenerate  the 


former.  Oxygen  consumption  measurements  of  a 
Leclanche  and  graphite  electrode,  show  that  regener¬ 
ation  of  reduced  manganese  dioxide  in  contact  with 
air  takes  place  only  very  slowly.  II.  I.  Downes. 

Oxygen  electrode  :  an  adsorption  potential. 
H.  V.  Tartar  and  M.  Walker  (J.  Amer.  Chem.  Soc., 
1930,  52,  2256 — 2264). — The  influence  of  several 
factors  on  the  E.M.F.  of  the  cell  Pt-02]elcctrolytc|| 
AT-KC1|  ]J/-H+  |H2-Pt,  at  25°  is  recorded.  It  is 
suggested  that  an  electrode  absorbs  ions  preferentially 
from  the  electrolyte  and  that  these  do  not  form  two 
distinct  double  layers  (“  electrical  double  layer  ”)  at 
the  surface,  but  arc  arranged  so  that  the  concentration 
of  each  ion  gradually  changes  with  increasing  distance 
from  the  electrode  until  electrical  neutrality  is  attained 
in  the  bulk  of  the  electrolyte.  In  the  oxygen  electrode, 
the  gas  is  adsorbed  and  causes~a  change  in  the  adsorp¬ 
tion  of  the  ions. 

The  potentials  of  the  oxygen  electrode  in  acid, 
neutral,  and  alkaline  electrolytes  drift  with  time  and 
approach  steady  values  (cf.  A.,  1928,  1097),  but 
mechanical  vibration  causes  disturbance.  Bright 
platinum  electrodes  and  electrodes  which  are  gas-free, 
or  charged  with  hydrogen  or  nitrogen,  show  similar 
phenomena.  Fine  sand,  agar  jelly,  and  substances 
which  decrease  interfacial  tension  have  a  stabilising 
influence.  J.  G.  A.  Griffiths. 

Measurements  of  E.M.F.  of  the  calomel  elec¬ 
trode  against  the  hydrogen  electrode  at  low  con¬ 
centrations  of  hydrochloric  acid.  J.  Mhkherjee 
and  K.  K.  Kumar  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2179—2184). — E.M.F.  measurements  at  35°  with  the 
cell  Hg,HgCl|HCl(c1)|HCl(c2)|H2(Pt)  (cx  and  q, 
0-1085 — 0-0034A)  show  that  the  variation  of  E.M.F. 
is  almost  completely  attributable  to  a  decrease  in  the 
concentration  of  the  acid  in  the  calomel  electrode 
vessel.  This  is  due  to  reaction  between  hydro¬ 
chloric  acid  and  mercury  in  the  presence  of  oxygen. 

J.  G.  A.  Griffiths. 

E.M.F.  measurements  with  calcium  chloride 
solutions.  G.  Scatohard  and  R.  F.  Tefit  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2265—2271 ;  cf.  Foa- 
bindcr,  A.,  1929,  769).— The  E.M.F.  of  the  cells 
Ag.AgCl  |CaCl,(0-D¥,aq.)  |CaHg(a;),CaCl2(c)  |AgCl,Ag, 
and  CaHg(a:)]CaCl2(0-lil/,aq.)|AgCl,Ag  have  been 
determined  at  25°  with  the  dropping  calcium  amalgam 
electrode,  where  c=0-01— 0-97itf  in  water  and  in 
25  mol.-%  alcohol, ’and  a:=0-02 — 0-05%  Ca.  The 
potential  of  the  electrode  decreases  slightly  with 
increasing  rate  of  flow  and  more  rapidly  at  higher 
rates,  possibly  due  to  adsorption  of  calcium  at  the 
interface  and  failure  to  attain  equilibrium  between 
the  interface  and  bulk  phase.  The  E.M.F.  with 
aqueous  alcohol  increases  rapidly  with  rate  of  flow, 
rendering  accurate  determinations  impossible  with 
50  moI.-%  alcohol.  The  data  are  in  approximate 
agreement  with  the  requirements  of  the  Debye- 
Huckel  theory.  J.  G.  A.  Griffiths. 

E.M.F.  measurements  on  cells  containing  2*°® 
chloride.  Activity  coefficients  of  chlorides  ot 
bivalent  metals.  G.  Scatchard  and  R.  F.  Tefit 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2272— 2281)-—-^“® 
E.M.F.  of  the  cell  ZnHg,(2  phase),  |ZnCl2(0-003-- 
1-48.1/) | AgCl,Ag  lias  been  determined  at  25°.  l|ie 
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elimination  of  oxygen  affords  reproducible  results. 
The  data  arc  in  accord  with  calculations  by  the  Debve- 
Huckcl  equation  except  at  low  concentrations.  How¬ 
ever,  by  assuming  incomplete  dissociation  of  the 
primary  ion,  the  data  for  zinc,  lead,  and  cadmium 
chlorides  may  be  fitted  to  the  equation.  Standard 
cell  potentials  and  activity  coefficients  arc  computed. 

J.  G.  A.  Griffiths. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  XI.  Overpotential  of  mer¬ 
cury  deposited  from  mercuric  salt  solutions. 
W.  Kemula  (Coll.  Czech.  Chcm.  Comm.,  1930,  2, 
347 — 3G2). — Polarograms  have  been  obtained  for  the 
electrolysis  of  mercuric  cyanide  solutions  containing 
potassium  chloride,  hydroxide,  iodide,  nitrate,  and 
cyanide,  and  hydrochloric  acid,  and  the  deposition 
potentials  calculated  ;  also  for  mercuric  chloride  in 
the  presence  of  various  electrolytes  and  saturated 
solutions  of  mercuric  oxide  containing  potassium 
hydroxide.  The  influence  of  temperature,  rate  of 
dropping,  concentration  of  mercuric  salt,  and  of  tho 
added  electrolyte  has  been  investigated.  The  over¬ 
potential  in  the  electrolysis  of  mercuric  cyanide 
depends  only'’  on  the  concentration  of  the  latter, 
being  given  approximately  by  the  expression 
{RTjF)  log,,  [Hg(CN2)].  It  is  suggested  that  the  over¬ 
potential  is  caused  by  the  slowness  of  ionisation  of  the 
mercuric  cyanide.  C.  W.  Gibby. 

Polarographic  studies  with  the  dropping  mer¬ 
cury  cathode.  XII.  Commencement  of  the 
decomposition  of  sucrose.  K.  Sandera  (Coll. 
Czech.  Chem.  Comm,,  1930,  2,  363 — 369). — The 
maximum  on  the  currenG-voltage  curves,  due  to  the 
reduction  of  atmospheric  oxygen  at  a  dropping 
mercury  cathode  in  a  0  002M-solution  of  potassium 
sulphate  containing  sucrose  is  very  sensitive  to 
impurities  in  the  latter,  traces  of  surface-active 
matter  causing  considerable  depression.  Substances 
depressing  the  maximum  are  produced  by  heating 
pure  sucrose.  The  changes  occurring  at  the  beginning 
of  the  decomposition  have  been  followed  polaro- 
graphically.  A  reversible  decomposition  starts  on 
heating  at  100°  for  10  min.,  the  effect  disappearing  on 
prolonged  heating.  Heating  for  3  his.  at  100°  causes 
on  irreversible  decomposition,  producing  a  permanent 
suppression  of  the  maximum  in  the  voltage-current 
c«ve.  C.  W.  Gibby. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  XIII.  Effect  of  proteins.  J. 
Hevrovsky  and  J.  Babicra  (Coll.  Czech.  Chem. 
pomm.,  1930,  2,  370—379). — Protein  can  be  detected 
in  concentrations  as  small  as  0-0001%  in  solutions 
of  blood-serum,  flours,  milk,  beer,  and  urine  by 
determining  current-voltage  curves  with  a  dropping 
mercury  cathode.  On  adding  an  ammonium  salt 
un  increase  of  current  is  found  at  a  potential  about 
y  volt  more  positive  than  that  due  to  the  deposition 
of  ammonium  ions.  With  excess  of  ammonium  salt 
the  limiting  height  reached  by  the  wave  on  the 
current-voltage  curve  is  proportional  to  the  protein 
content.  C.  AV.  Gibby. 

Passivity  of  metals.  V.  Potential-time 
curves  of  some  iron  alloys.  L.  C.  Bannister  and 
u- Ik  Evans  (J.C.S.,  1930, 1361— 1374).— The  method 


previously  employed  for  determining  potential-time 
curves  at  metal  surfaces  in  various  stages  of  passivity 
(A.,  1929,  270)  has  been  improved  by  preventing 
access  of  the  liquid  to  the  cut  edges  of  the  metal  and 
by  increasing  the  sensitivity  of  the  method  of  potential 
measurement.  The  behaviour  of  iron,  iron  alloy's, 
and  aluminium,  after  various  abrasive,  chemical,  and 
thermal  treatments,  has  been  studied  in  potassium 
chloride  and  chromate  solutions.  The  results  point 
to  the  existence  of  an  oxide  film  in  various  stages  of 
discontinuity.  The  more  complete  is  the  protection 
afforded  by  the  film  the  higher  is  the  potential,  so  that 
a  potential  which  rises  with  time  indicates  that  the 
film  is  extending  and  the  metal  becoming  more  immune 
from  further  attack,  and  conversely.  Treatments 
such  as  high  polishing  increase  resistance  to  attack 
and  raise  the  potential;  those  favouring  corrosion, 
e.g.,  coarse  abrasion,  lower  it.  The  presence  of  a 
second  phase  favours  the  breakdown  of  the  protective 
film,  as  illustrated  by  the  fact  that,  under  comparable 
surface  conditions,  the  homogeneous  (austenitic) 
alloys  yield  higher  potentials  than  the  duplex  (harden- 
able)  materials.  The  character  of  the  potential- 
time  curves  probably  indicates  the  “  liability  to 
corrosion  ”  rather  than  the  velocity  of  corrosion  when 
fully  developed,  and  gives  information  regarding  the 
protective  character  of  the  film  such  as  velocity 
measurements  cannot  afford.  M.  S.  Burr. 

Theoretical  significance  of  the  passivity  of 
metals.  W.  J.  Muller  (Z.  Eloktrochem.,  1930,  36, 
365 — 371). — The  criticism  of  Smits  (cf.  this  vol.,  299) 
is  discussed  and  the  author’s  views  (cf.  A.,  1929, 
886,  1241 ;  this  vol.,  165,  29S)  are  elaborated. 

H.  I.  Downes. 

Theoretical  significance  of  the  passivity  of 
metals.  A.  Smits  (Z.  Elektrochem.,  1930,36,  371 — 
375). — A  reply  to  Muller  (cf.  preceding  abstract). 

H.  I.  Downes. 

Electro-osmose  theory  of  the  electrolytic 
rectifier.  A.  Dobias,  L.  Kramp,  and  0.  Lebedin- 
skaja  (Z.  Physik,  1930, 61, 852 — 872). — The  behaviour 
of  the  aluminium  rectifier  has  been  investigated  with 
the  aid  of  the  Siemens  oscillograph.  Its  action  can 
be  explained  by  the  occurrence  of  electrical  endosmosis 
of  the  electrolyte  in  the  pores  of  the  oxide  film  formed 
on  the  electrode.  This  is  supported  by  the  observ¬ 
ation  that  if  two  identical  platinum  electrodes  are 
taken  and  one  of  them  is  covered  with  a  thick  layer 
of  paper,  then  the  system  acts  as  a  rectifier  when 
placed  in  various  electrolytes.  An  oxide  film  was 
applied  to  an  aluminium  electrode  by  preliminary 
treatment  in  sodium  hydrogen  carbonate  solution, 
and  then  its  rectifying  action  investigated  in  various 
solutions.  In  solutions  of  aluminium  chloride,  hydro¬ 
chloric  or  nitric  acid  an  inverse  rectifying  effect  was 
observed,  and  this  is  correlated  with  the  reverse 
endosmosis  of  these  electrolytes.  The  effect  in  a 
solution  of  borax  in  water  is  compared  with  that  of 
borax  in  glycerol,  and  it  is  shown  that  the  more 
viscous  liquid  causes  a  delay  in  development  of  the 
active  phase.  The  rectifying  action  in  0-014/- 
sodium  hydrogen  carbonate  solution  is  shown  to  be 
greater  than  that  in  0-14/-solution,  in  spite  of  the 
greater  resistance  of  the  dilute  solution  which  would 
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in  general  lead  to  a  decrease  in  the  rectifying  action. 
Reverse  rectifying  action  could  not  be  obtained  with 
tantalum  electrodes,  and  this  is  explained  by  the 
acidic  nature  of  the  film  preventing  the  occurrence  of 
reverse  endosmosis.  H.  A.  Jahn. 

Rule  for  the  investigation  of  chain  reactions. 
0.  M.  Schwab  (Z.  physikal.  Chem.,  1930,  B,  8,  141— 
146). — A  general  rule  for  determining  the  mechanism 
of  chain  reactions  is  deduced.  It  is  limited  to  chains 
of  which  the  partial  reactions  of  intermediate  sub¬ 
stances  are  of  the  first  order  only.  M.  S.  Burr. 

Energy  of  activation  of  bimolecular  reactions. 
H.  J.  Schumacher  (Z.  physikal.  Chem.,  1930,  B,  8, 
218 — 220). — Polemical  against  Eyring  (this  vol.,  54G). 
The  rule  proposed  is  insufficiently  supported  by 
experiment.  E.  L.  Usher. 

Kinetics  of  the  recombination  of  atomic 
hydrogen.  J.  F.  HavilOek  (Naturwiss.,  1930,  18, 
531 — 532). — -The  decrease  in  volume  concentration 
with  time  of  atomic  hydrogen  at  atmospheric  pressure 
follows  an  exponential  law  C(f)=C0xe'ai,  where  «•  is 
independent  of  the  hydrogen  concentration  at  con¬ 
stant  temperature.  The  reaction  is  therefore  uni- 
molecular,  and  this  is  confirmed  by  the  fact  that  in 
agreement  with  Arrhenius'  rule  the  logarithm  of  the 
reciprocal  of  the  half-life  period  is  inversely  pro¬ 
portional  to  tlie  absolute  temperature. 

J.  W.  Smith. 

Interaction  of  oxygen  with  nitrogen  after 
collision  with  electrons.  0.  H.  Wansbroijuh- 
Jones  (Proc.  Roy.  Soc.,  1930,  A,  127,  511—529).— 
The  combustion  of  nitrogen  and  its  dependence  on 
ionisation,  investigated  in  the  apparatus  previously 
described  (Caress  and  Rideal,  A.,  1927,  943),  depends 
on  the  activation  or  ionisation  of  the  nitrogen, 
activation  of  the  oxygen  playing  no  part.  At  pressures 
low  enough  for  the  electronic  oxidation  to  be  studied 
and  at  1800°  Abs.  the  thermal  oxidation  at  the  surface 
of  the  platinum  wire  was  too  slow  to  affect  the  results. 
Full  details  are  given  of  the  experimental  arrange¬ 
ments.  The  rate  of  the  reaction,  obtained  from  the 
rate  of  fall  of  pressure,  is  constant  for  a  particular 
voltage  over  the  range  180 — 130  bars.  The  conditions 
necessary  for  obtaining  reproducible  results  are  noted. 
The  mean  rates  of  reaction  are  plotted  against  the 
applied  electron  voltages;  no  reaction  occurs  unless 
the  electron  has  an  energy  greater  tliafi  17  volts. 
There  are  well-defined  breaks  at  17  and  23  volts,  and 
there  is  a  rapid,  regular  rise  above  30  volts  with  no 
breaks.  No  breaks  are  observed  at  any  of  the  reported 
critical  potentials  of  oxygen.  Details  are  given  of 
experiments  made  (a)  with  oxygen  in  excess,  and  (6) 
with  nitrogen  in  excess,  and  the  method  of  examining 
the  products  of  the  reaction  (chiefly  nitrogen  peroxide) 
is  described.  It  is  calculated  that  70%  of  the  electrons 
emitted  will  possess  their  full  energy  in  the  grid  anode 
space  where  the  reaction  occurs.  A  table  is  given 
showing  the  approximate  number  of  electrons  which 
must  be  emitted  from  the  filament  to  give  one  ion  at 
various  voltages.  Below  24  volts  one  ion  readily 
forms  two  molecules  of  nitrogen  peroxide.  The 
results  are  compared  with  those  obtained  by  previous 
investigators.  The.  two  principal  reactions  are  con¬ 
sidered  to  be  Ns*4-  02=2N0,  and  N;+Oa=NOa,  or 


N2++02  — >  N02+N,  and  the  independent  produc¬ 
tion  of  either  of  these  gases  is  established. 

L.  L.  Bircumshaw. 

Formation  of  ozone  from  oxygen  after  collision 
with  electrons.  O.  H.  Wansbrough-Jones  (Proc. 
Roy.  Soc.,  1930,  A,  127,  530— 539).— A  detailed 
study  has  been  made  of  the  behaviour  of  oxygen  in 
the  apparatus  used  for  investigating  the  reaction 
between  nitrogen  and  oxygen  after  collision  with 
electrons  (cf.  preceding  abstract).  Experiments 
earned  ont  to  determine  if  the  slow  removal  of  oxygen 
in  the  low-voltage  arc,  noted  previously,  was  con¬ 
nected  with  ozone  formation  gave  negative  results. 
The  removal  of  oxygen  in  these  experiments  depends 
primarily  on  the  state  of  the  glass  walls ;  a  chemical 
process,  not  necessarily  connected  with  ion-formation, 
takes  place  between  the  oxygen  and  the  glass. 
Further  attempts  to  detect  small  amounts  of  ozone 
by  means  of  a  “  flow  ”  apparatus,  using  concentrated 
sulphuric  acid  as  an  absorbent,  were  successful. 
The  amount  of  ozone  produced  depended  on  the  rate 
of  flow,  the  pressure,  and  the  applied  potential.  The 
quantity  of  ozone  increased  by  about  20%  when  the 
rate  of  flow  was  increased  five  times ;  it  increased 
regularly  with  the  applied  potential,  none  being 
detected  unless  at  least  25  volts  were  applied,  and  it 
decreased  with  decreasing  pressure,  none  being  formed 
below  0-8  mm.  It  is  concluded  that  for  dry  ozone 
the  mode  of  formation  is  by  collision  between  a 
neutral  molecule  and  an  active  ion,  the  life  of  the  ion 
being  of  the  order  of  10~7  sec.  Collision  between  an 
ion  and  an  atom  would  be  rare,  and  although  giving 
efficiencies  of  the  same  order  as  those  found,  would  not 
show  the  same  dependence  on  pressure. 

L.  L.  Bircumshaw. 

Speed  of  initial  uniform  movement  of  the  flame 
in  hydrocarbon-air  mixtures.  Y.  Nagai  (J. 
Soc.  Chem.  Ind.  Japan,  1930,  33,  109— 110B).-The 
initial  uniform  velocity  of  propagation  of  the  flame 
through  air  containing  a  mixture  of  dimethylci/c/o- 
pentane  (43%)  and  isoheptane  (57%)  has  been 
determined  as  a  function  of  the  concentration  of  the 
hydrocarbon  vapour.  The  maximum  velocity  occurs 
when  the  hydrocarbon  concentration  is  about  25 
mol.-%,  and  the  fact  that  this  exceeds  the  con¬ 
centration  required  for  complete  combustion  is 
ascribed  to  the  dissociation  of  carbon  dioxide  at  high 
temperatures.  H.  F.  Gim.be. 

Law  of  flame  speeds.  I.  General  condition 
required  for  application  of  the  law.  Y.  Nacui  (J. 
Soc.  Chem.  Ind.  Japan,  1930,  33,  110— 113b).— Pay- 
man’s  law  of  the  velocity  of  propagation  of  flames  is 
valid  for  all  mixtures  of  which  the  component  gases 
have  the  same  theoretical  flame  propagation  temper¬ 
ature,  and  is  independent  of  the  heat  conductivities 
of  the  components.  If  this  condition  does  not  how 
the  law  does  not  apply.  H.  F.  Gim.be. 

Chain  characteristics  of  ethylene-oxyg®0 
reaction.  R.  Spence  and  H.  S.  Taylor  (J.  dmer. 
Chem.  Soc.,  1930,  52,  2399—2402;  cf.  Thompson 
and  Hinshelwood,  A.,  1929,  1243).— The  oxidation 
of  ethylene  with  oxygen  and  with  ozonised  oxyg® 
at  temperatures  between  200°  and  440°  has  w* 
investigated  by  a  flow  method.  The  total  reactm 
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is  greatly  increased  in  the  presence  of  small  quantities 
of  ozone,  which  is  therefore  an  initiator  of  reaction 
chains  of  short  length.  The  presence  of  ozone  renders 
the  reactants  liable  to  explode  at  400°. 

J.  G.  A.  Griffiths. 

Non-stationary  explosion  of  carbon  disulphide 
vapour  with  oxygen.  H.  W.  Thompson  (Natur- 
wiss.,  1930,  18,  530 — 531). — A  mixture  of  1  vol.  of 
carbon  disulphide  vapour  with  3  vols.  of  oxygen  at  a 
temperature  below  200°  exhibits  the  same  phenomenon 
as  electrolytic  gas  (cf.  Hinshelwood  and  Thompson, 
A.,  1928,  4S3 ;  Kopp,  Kowalsky,  Sagulin,  and 
Semenov,  this  vol.,  299)  in  that  at  constant  temper¬ 
ature  there  is  a  pressure  threshold  at  which  the 
immeasurably  slow  reaction  changes  into  an  explosion, 
and  similarly  there  is  a  threshold  temperature  at 
constant  pressure.  The  pressures  required  are  higher 
than  with  electrolytic  gas.  When  gaseous  carbon  di¬ 
sulphide  and  oxygen  impinge  in  free  space  no  explosion 
is  observed  below  200°.  On  continuous  use  without 
cleaning  the  quartz  vessel  the  carbon  disulphide- 
oxygen  explosion  exhibits  an  induction  period. 

J.  W.  Smith. 

Homogeneous  decomposition  of  gaseous  acet¬ 
aldehyde.  L.  S.  Kassel  (J.  Physical  Chcm.,  1930, 
34,  1166— 1173).— The  homogeneous  decomposition 
of  acetaldehyde  vapour  has  been  studied  over  a  wide 
range  of  pressure.  The  initial  rates  of  reaction  are 
well  represented  by  an  equation  of  the  five-thirds 
order,  but  the  rate  during  a  single  decomposition 
decreases  faster  than  such  an  equation  demands  and 
is  best  expressed  by  a  second  order  equation. 

L.  S.  Theobald. 

Velocity  of  oxidation  of  hydrogen  iodide  with 
arsenic  acid  in  presence  of  acids  and  salts.  M. 
Bobtelski  and  R.  Rosovskaja-Rossienskaja  (Z. 
anorg.  Chern.,  1930,  190,  346 — 352). — The  velocity  of 
liberation  of  iodine  from  hydrogen  iodide  by  arsenic 
acid  at  30°  is  measurable  only  in  presence  of  fairly 
large  amounts  of  freo  acid.  The  action  of  the  acid  is 
not  catalytic,  but  a  neutral  electrolyte  effect.  The 
addition  of  further  quantities  of  an  acid  accelerates 
the  reaction  to  a  greater  extent  than  the  addition  of  a 
salt  with  the  same  ion.  The  accelerating  effect  of 
neutral  chlorides  is  much  greater  than  that  of  the 
corresponding  sulphates.  The  same  rule  holds  as 
m  the  oxidation  with  chromic  acid  (cf.  following 
■  abstract)  with  regard  to  the  effect  of  the  nature  and 
valency  of  the  cation  on  the  velocity  of  oxidation. 
Bromide  ion  has  the  same  effect  as  chloride  ion.  In 
the  case  of  chlorides  and  sulphates,  if  the  hydrogen 
ion  is  replaced  by  another  cation  the  retarding  effect 
can  be  represented  by  a  coefficient  which  is  character¬ 
istic  for  the  particular  cation  for  a  given  concentration. 

O.  J.  Walker. 

Velocity  of  reaction  of  chromic  acid  and 
hydrogen  iodide  in  presence  of  neutral  electro¬ 
lytes.  M.  Bobtelski  (Z.  anorg.  Chem.,  1930,  190, 
337—345;  cf.  A.,  1929,  1149). — The  reaction  between 
chromic  acid  and  hydriodic  acid  is  very  sensitive 
towards  hydrogen  ions.  In  presence  of  small  quantities 
°f  hydrogen  chloride  the  action  is  very  rapid,  in 
presence  of  sulphuric  acid  slower.  Neutral  sulphates  all 
have  a  retarding  effect,  the  strongest  effect  being  that 
due  to  aluminium  sulphate.  Chlorides,  particularly 


lithium  and  magnesium  chlorides,  accelerate  the 
reaction.  With  cations  having  a  simplo  structure 
the  velocity  of  tho  reaction  is  affected  only  by  the 
specific  character  and  not  by  the  valency  of  the 
cation,  whereas  with  cations  having  a  more  complex 
nuelous  (e.g.,  Ni”,  Co",  Mn")  tho  influence  of  the 
valency  of  the  cation  is  strong.  If  acetic  acid 
instead  of  sulphuric  acid  is  added  the  effects  of 
neutral  salts  on  the  velocity  of  the  reaction  are  not  in 
general  altered,  except  that  in  this  case  potassium 
bromide  has  a  marked  accelerating  effect.  Potassium 
thiocyanate  has  an  accelerating  effect  on  the  velocity 
of  the  oxidation  reaction,  which  increases  to  a 
maximum  and  then  decreases  with  increasing  con¬ 
centration  of  thiocyanate.  O.  J.  Walker. 

Kinetics  of  hydrogen  peroxide  decomposition 
by  porphyrin-metal  complex  salts.  K.  Zeile 
(Z.  physiol.  Chem.,  1930,  189,  127 — 147). — Various 
lire  min  types,  including  hcomin  (alkali  and  phosphate 
solutions),  hsematin,  mesoluemin,  deuterohaemin, 
hoematohtomin,  isourohoomin,  and  coprohmmin,  are 
able  to  decompose  hydrogen  peroxide.  The  effect 
of  and  of  potassium  cyanide  on  the  reaction  was 
studied.  Natural  hremin  alono  showed  a  relatively 
constant  activity  owing  to  its  stability  towards 
hydrogen  peroxide.  A  typical  potassium  cyanide 
inhibition  of  the  hydrogen  peroxide  decomposition 
catalysed  by  “  alkali-hmmins  ”  was  observed  only 
below  pn  8  in  presence  of  a  large  excess  of  potassium 
cyanide  (0*01ilf).  The  copper  complex  salts  of 
proto-  and  meso-porphyrin  were  catalytically  inactive. 

J.  H.  Birkinshaw. 

Velocity  of  reduction  of  potassium  ferricyanide 
by  dextrose  in  alkaline  solution.  W.  Nitoslaw- 
ska  (Rocz.  Chem.,  1930,  10,  349 — 364). — Iodine  does 
not  at  25°  react  with  either  dextrose  or  its  oxidation 
products,  and  potassium  hydroxide  is  without  action 
on  ferricyanide.  The  reducing  power  of  dextrose  is 
diminished  only  to  a  small  extent  by  the  action  of 
10%  potassium  hydroxide  at  25°.  The  curves 
expressing  velocity  of  reduction  of  ferricyanide  are 
linear  when  OTaxY-alkali  is  used,  becoming  increas¬ 
ingly  concave  in  contour  as  the  concentration  of  potass¬ 
ium  hydroxide  is  increased ;  tho  shape  of  the  curves 
is  also  affected  by  changes  in  concentration  of  dextrose 
and  of  ferricyanide.  The  reaction  is  bimolecular 
with  respect  to  dextrose  and  ferricyanide.  The 
velocity  coefficient,  calculated  on  the  assumption 
that  3  atoms  of  oxygen  arc  used  per  mol.  of  dextrose, 
remains  constant  for  systems  containing  about  0-5JY- 
alkali ;  with  higher  alkalinities  a  satisfactory  coefficient 
can  be  obtained  by  assuming  that  9  atoms  of  oxygen  are 
required  per  mol.  of  dextrose.  The  probable  products 
of  the  reaction  in  feebly  and  strongly  alkaline  solutions 
are  respectively  dibasic  acids  and  carbon  dioxide. 
As  the  reaction  approaches  completion  decomposition 
of  ferricyanide  commences.  R.  Truszkowski. 

Velocity  of  in  version  of  sucrose.  II.  Influence 
of  temperature  and  of  ultra-violet  rays.  N. 
Taketomi  and  K.  MroRA  (J.  Soc.  Chem.  Ind.  Japan, 
1930, 33,  99 — 101b). — The  constant  A  in  the  Arrhenius 
equation  K-L=K0e,A^T‘~T^r‘Tl  for  the  inversion  of 
sucrose  is  for  oxalic  acid  12,650,  hydrochloric  acid 
12,820,  sulphuric  acid  12,440,  acetic  acid  12,500,  and 
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lact  ic  acid  12,460.  At  temperatures  between  25°  and 
65°,  exposure  of  a  sucrose  solution  to  radiation  from  a 
quartz  mercury-vapour  lamp  for  6  hrs.  produces  no 
appreciable  change  of  polarisation,  but  at  70°  inversion 
becomes  perceptible  and  thereafter  increases  with  rise 
of  temperature.  H.  F.  Gtt.t/be. 

Reduction  of  metal  oxides  by  hydrogen.  G.  B. 
Taylor  and  H.  W.  Starkweather  (,T.  Amer.  Chcni. 
Soo.,  1930,  52,  2314 — 2325). — 1 The  rates  of  reduction 
by  hydrogen  of  nickel,  copper,  iron,  and  zinc  oxides 
and  certain  mixtures  have  been  investigated  at 
temperatures  below  500°  by  determining  the  volume 
of  hydrogen  consumed.  Copper  oxide  in  the  form  of 
wire  showed  autocatalytie  reduction.  Ferric  oxide 
gel  is  reduced  to  Fc304  at  250 — -350°  and  to  the  metal 
at  450°.  The  ignited  oxide  is  not  reduced  at  350°, 
but  yields  the  metal  at  450°.  Ferric  oxide  gels  glow 
in  hydrogen  at  fairly  low  temperatures,  but  not  in  air 
or  a  vacuum.  The  exothermic  reduction  of  ferric 
oxide  to  Fc;iO,t  is  too  slow  to  account  for  the 
phenomenon. 

The  reduction  at  450°  of  ferric  oxide  coprecipitated 
with  nickel,  copper,  or  silver  oxides  shows  that  the 
latter  metals  accelerate  the  production  of  iron.  Co¬ 
precipitation,  unlike  mechanical  mixing  of  the  ferric 
oxide  with  aluminium  or  chromium  oxides,  retards 
the  reduction  at  450°.  Zinc  oxide  has  no  effect. 

Thermodynamic  calculations  show  that  hydrogen 
will  reduce  zinc  oxide  if  the  pressure  of  water  vapour 
is  maintained  sufficiently  small.  In  the  presence  of 
copper  the  compound  Cu2Zn3  can  be  formed,  and  thus 
a  much  higher  equilibrium  pressure  of  water  vapour 
(0-15  mm.  at  419°)  is  permissible.  This  explains  the 
formation  of  a-brass  by  the  reduction  of  a  mixture 
of  zinc  and  copper  oxides.  J.  G.  A.  Griffiths. 

Passivation  of  metal  surfaces  by  bombarding 
electrons.  F.  Goldmann  and  E.  Rupp  (Z.  physikal. 
Chem.,  1930,  B,  8, 180 — 186). — The  impact  of  electrons 
(whether  slowly  moving  or  from  a  Coolidge  tube)  on 
non-evacuated  surfaces  of  silver  or  copper  causes  them 
to  become  passive,  so  that  the  bombarded  surface  is 
not  attacked  by  iodine  vapour,  whilst  the  protected 
parts  are  quickly  covered  with  a  violet  film,  which  is 
thickest  near  the  boundary.  Positive  ions  or  the 
prolonged  action  of  ultra-violet  light  produce  the 
same  effect.  Since  passivation  docs  not  occur  when 
the  surfaces  arc  evacuated  or  when  the  evacuated 
surfaces  are  subsequently  brought  into  contact  with 
hydrogen,  but  is  pronounced  if  oxygen  is  introduced, 
it  is  considered  to  be  due  to  the  formation  of  an  oxide 
film  on  the  exposed  part  of  the  metal.  Work  on  the 
photo-electric  effect  or  on  the  alteration  of  surfaces 
by  electrons  should  be  carried  out  with  completely 
evacuated  surfaces  in  order  to  avoid  complications  due 
to  passivation.  F.  L.  Usher. 

Effect  of  the  magnetic  field  on  the  rate  of  dis¬ 
solution  of  iron  in  cupric  chloride  solution.  H. 
Forestier  (Compt.  rend.,  1930,  190,  1421  1423).— 

The  rate  of  dissolution  of  iron  (99-86%)  immersed 
during  10  min.  in  2 — 12%  cuprous  chloride  solutions 
at  15°  increases  rapidly  with  the  magnetic  field  up  to 
4500 — 5000  gauss,  after  which  it  remains  constant. 
The  rate  of  dissolution  is  tripled  for  2%  solutions,  but 
the  stimulating  effect  of  the  field  decreases  as  the 


concentration  of  reagent  increases  up  to  8%,  and 
then  remains  approximately  constant.  Copper 
sulphate  produces  similar  but  less  pronounced  effects, 
which  are  attributed  to  the  formation  of  a  protecting 
layer  of  copper.  J.  Grant. 

Velocity  of  dissolution  of  tin  in  aqueous 
stannic  chloride  solution.  E.  Bkkier  and  A. 
Basinski  (J.  Chim.  phys.,  1930,  27,  256 — 265). — See 
this  vol.,  549. 

Measurement  of  the  corrosion  of  metals.  G. 
Gollnow  (Chim.  et  Ind.,  1930,  23,  1359 — -1360). — 
See  B.,  1930,  379. 

Corrosion  and  protective  films.  A.  C.  Hanson, 
—See  B.,  1930,  667. 

Explosive  reactions  and  negative  catalysis. 
W.  P.  Jorissen  (Coll.  Czech.  Cliem.  Coll.,  1930,  2, 
288 — 291;  cf.  B.,  1929,  841). — A  preliminary  account 
of  work  now  in  progress.  1-75%  of  f.sobutyl  chloride 
vapour  prevents  a  10%  methane-air  mixture  from 
being  exploded  by  a  spark,  but  renders  an  otherwise 
non-inflammable  2-2%  methane-air  mixture  inflam¬ 
mable.  Propyl  bromide,  silicon  tetrachloride,  and 
sulphuryl  chloride  behave  similarly. 

C.  W.  Gibby. 

Oxidation  processes  in  motor  fuels.  III.  E. 
Berl  and  K.  Winnacker  (Z.  physikal.  Cliem.,  1930, 
148,  36 — 44;  cf.  this  vol.,  168). — From  the  theory  of 
combustion  of  hydrocarbons  previously  advanced 
(B.,  1929,  158)  it  is  inferred  that  as  the  symmetry  of  a 
combustible  molecule  decreases  owing  to  combination 
with  oxygen  it  becomes  more  and  more  easily  oxidised. 
In  accordance  with  this  view  it  is  found  that  the 
period  of  induction  which  occurs  in  the  oxidation  of 
hexane  in  oxygen  (Brunner  and  Rideal,  A.,  1928,  731) 
is  reduced  and  violent  reaction  sets  in  sooner  if  the 
hexane  is  first  partly  oxidised  so  as  to  contain  small 
amounts  of  aldehydes  and  acids,  the  unsymmctrical 
molecules  of  which  presumably  add  oxygen  more 
readily  than  the  synnmetrical  hydrocarbon  molecule, 
and  act  as  autoxidisers  towards  the  hydrocarbon 
molecules.  The  anti-knock  action  of  ethyl  alcohol  is 
explained  similarly.  R.  Cutiiill, 

Oxidation  processes  in  motor  fuels.  IV. 
Autoxidation  of  benzaldehyde.  E.  Berl  and  K. 
Winnacker  (Z.  physikal.  Cliem.,  1930,  148,  261 — 
283 ;  cf.  this  vol.,  168,  and  preceding  abstract).— 
Results  of  previous  work  on  the  effect  of  various 
substances  (including  the  so-called  anti-detonators)  in 
arresting  the  oxidation  of  hydrocarbons  by  interrupt¬ 
ing  the  reaction  “  chains  ”  or  by  forming  intermediate 
compounds  with  the  hydrocarbon  peroxide  are 
summarised.  The  authors  have  investigated  the 
effect  of  the  same  substances  on  the  autoxidation  of 
liquid  benzaldehyde  at  the  ordinary  temperature; 
the  reaction  can  be  followed  by  direct  measurement 
of  the  rate  of  absorption  of  oxygen.  Under  the 
conditions  imposed  the  oxidation  of  benzaldehyde 
proceeded  at  a  rapidly  increasing  rate  after  the 
expiration  of  a  period  of  induction  in  which  pre¬ 
sumably  a  positive  catalyst  of  the  nature  of  a  peroxide 
was  being  formed.  Addition  of  benzoic  acid  pr°' 
longed  the  period  of  induction  and  diminished  the 
maximum  reaction  velocity  attained,  whilst  benzoyl 
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peroxide  had  the  opposite  effect.  Organic  liquids 
retard  the  reaction  either  by  preventing  the  formation 
of  peroxide  or  by  destroying  it,  and  the  effect  increases 
in  the  Order  :  benzene,  hexane,  acetone,  cyclohexane, 
ether,  cyc/ohcxene,  ethyl  alcohol,  benzyl  alcohol, 
lead  tetraethyl.  The  sols  resulting  from  the  dis¬ 
persion  of  lead,  iron,  or  tin  in  benzaldehyde  (cf.  this 
yoI.,  155)  give  rise  to  a  diminished  capacity  for 
oxidation  which  is  not  due  to  a  rearrangement  of  the 
benzaldehyde  molecule  in  the  electric  field,  since  the 
velocity  of  oxidation  in  a  similarly  prepared  sol  of 
graphite  is  unchanged.  F.  L.  Usher. 

Mechanism  of  antioxygenic  action.  G.  Dupont 
and  J.  Allard  (Compt.  rend.,  1930,  190,  1419 — 
1421). — Spectroscopic  and  other  evidence  of  the  nature 
of  the  influence  of  cobalt  and  quinol  on  the  oxidation 
of  abietic  acid  supports  an  analogy  between  positive 
and  negative  catalysts.  Both  form  complexes  with 
the  active  agent  of  autocatalysis,  but  these  are 
active  and  inactive,  respectively.  Positive  catalysts 
therefore  activate,  and  negative  catalysts  poison,  the 
normal  agent  of  autocatalysis.  J.  Grant. 

Catalytic  decomposition  of  potassium  chlorate 
by  dust  (smoke)  particles  of  manganese  dioxide. 
8.  Roginski  and  E.  Sciiulz  (Sei.  Mag.  Chem.  Catheder 
Katerinoslav,  1926,  189 — 206;  Chem.  Zentr.,  1930,  i, 
481). — Acceleration  of  the  decomposition  of  potassium 
chlorate  by  passing  gases  through  it  is  due  to  the 
presence  of  dust  particles.  A.  A.  Eldridge. 

Electronic  nature  of  the  catalytic  decom¬ 
position  of  potassium  chlorate  by  oxides  and 
metals.  L.  Pisarsiievski  (Sei.  Mag.  Chem. 
Catheder  Katerinoslav,  1926,  165 — 169;  Chem. 
Zentr.,  1930,  i,  480). — It  is  supposed  that  the  absorbed 
gases  are  ionised  by  impact  of  electrons  of  the  catalyst, 
and  thereafter  act  upon  the  salt. 

A.  A.  Eldridge. 

Catalytic  phenomena  in  the  decomposition  of 
potassium  chlorate.  M.  Belenjki  (Sci.  Mag. 
Chem.  Catheder  Katerinoslav,  1926,  171 — 173;  Chem. 
Zentr.,  1930,  i,  480). — In  presence  of  manganese 
dioxide  (2:1)  or  uranium  oxide,  UaOg  (3  :  1),  decom¬ 
position  commences  at  75°  or  100°,  respectively. 
•Hoist  u  re  increases  the  rate  of  decomposition. 
Palladium,  osmium,  ruthenium,  and  uranium  are 
good,  and  iridium,  rhodium,  molybdenum,  tungsten, 
vanadium,  chromium,  and  niobium  arc  poor,  catalysts. 

A.  A.  Eldridge. 

Heterogeneous  decompositions.  III.  De¬ 
composition  of  methyl  alcohol  on  zinc  oxide.  H. 

Douse  (Z.  physikal.  Chem.,  1930,  B,  8,  159—179; 
cf.  this  vol.,  431). — The  decomposition  of  methyl 
alcohol  on  zinc  oxide  consists  of  two  consecutive 
iiiiimolecular  reactions.  The  final  products  are 
carbon  monoxide  and  water,  formaldehyde  being 
formed  in  the  first  stage.  Both  velocity  coefficients 
have  been  determined  and  found  to  decrease  slowly 
(hiring  the  course  of  an  experiment.  The  heat  of 
activation  calculated  from  the  dependence  of  the 
velocity  coefficients  on  temperature  is  22-5  kg.-cal. 
for  the  first  stage  and  35-0  kg.-cal.  for  the  second. 
The  latter  value  agrees  with  that  found  experimentally 
for  the  decomposition  of  formaldehyde  on  the  same 
catalyst.  '  F.  L.  Usher. 


[Catalytic]  synthesis  of  the  higher  hydro¬ 
carbons  from  water-gas  at  atmospheric  pressure. 
E.  Berl  and  K.  Jungling. — Sec  B.,  1930,  650. 

Dependence  of  the  catalytic  activity  of 
vanadium  pentoxide  on  its  mode  of  combination 
with  silica.  I.  E.  Adadurov  and  G.  K.  Boreskov. 
—See  B.,  1930,  659. 

Vanadium  compounds  as  catalysts  for  the 
oxidation  of  sulphur  dioxide.  H.  N.  Holmes  and 
A.  L.  Elder. — See  B.,  1930,  659. 

Decomposition  reactions  in  the  process  of 
catalytic  hydrogenation  in  presence  of  nickel. 
Role  of  the  catalyst  in  heterogeneous  catalysis. 
A.  A.  Balandin  (J.  Russ.  Phys.  Chem.  Soo.,  1930, 
62,  703 — 728). — An  empirical  rule  is  given,  the  use 
of  which  allows  the  products  of  catalytic  hydrogen  of 
organic  substances  to  be  predicted.  If  the  values  1, 
2,  3,  and  4  be  assigned  to  the  elements  halogen, 
oxygen,  nitrogen,  and  carbon,  and  if  a  be  taken  to 
represent  the  product  of  the  numbers  assigned  to  any 
pair  of  these  elements,  then  the  facility  with  which  the 
linking  between  the  two  elements  is  broken  in  the 
catalytic  hydrogenation  of  the  compound  is  inversely 
proportional  to  the  value  of  ir.  This  rule  is  shown 
to  hold  for  a  large  number  of  compounds ;  the  most 
frequent  exceptions  to  it  are  to  be  found  amongst 
compounds  containing  the  carbonyl  group,  which 
often  eliminate  carbon  monoxide  without  reduction, 
and  amongst  heterocyclic  compounds  possessing 
nitrogen  in  the  ring.  The  explanation  of  the  above 
rule  is  not  to  be  found  in  the  energy  change  associated 
with  the  formation  of  the  linkings  in  question,  or  in 
the  affinity  between  hydrogen  and  the  respective 
atoms  of  a  given  pair.  The  same  order  is  found  for 
the  above  four  elements  for  a  series  expressing  facility 
of  replacement  of  the  given  element  from  its  compound 
with  nickel  by  a  different  element  in  combination  with 
hydrogen.  The  readiness  with  which  an  atomic 
group  is  separated  during  the  catalytic  hydrogenation 
of  a  compound  is  the  greater  the  greater  is  its  affinity 
to  the  catalyst,  and  is  the  smaller  the  greater  is  its 
affinity  to  the  remainder  of  the  molecule ;  for  this 
reason  the  stability  of  a  given  linking  in  the  absence 
of  a  catalyst  need  not  be  the  same  as  in  its  presence. 

R.  Truszkowski. 

Chemical  action  in  the  glow  discharge.  IV. 
Synthesis  of  ozone.  A.  K.  Brewer  and  J.  W. 
Westhaver  (J.  Physical  Chem.,  1930,  34,  1280 — 
1293;  cf.  this  vol.,  553). — The  synthesis  of  ozone  in 
the  positive  column  of  the  glow  discharge  has  been 
investigated  by  the  methods  previously  used  (this 
vol.,  304).  The  rate  of  synthesis  is  proportional  to  the 
length  of  the  column  immersed  in  liquid  air  and  to 
the  power  input  for  low  pressures  and  current  densities, 
but  at  a  constant  current  is  practically  independent 
of  pressure  over  the  range  0-3 — 15  mm.  The  amount 
of  ozone  synthesised  is  proportional  to  the  number  of 
positive  ions  formed  and  the  maximum  yield  obtained 
is  1  mol.  per  11-9  electron  volts.  This  is  equivalent 
to  a  minimum  MIN  ratio  of  1-19  ozone  molecules  per 
<v  ion.  No  synthesis  attributable  to  neutral  oxygen 
atoms  or  to  radiation  produced  in  the  discharge  could 
be  detected.  The  presence  of  foreign  gases  decreases 
the  yield.  Nitrogen  has  the  most  marked  effect, 
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argon  decreases  tlie  yield  approximately  in  proportion 
to  the  amount  present,  but  small  percentages  of 
helium  slightly  increase  the  yield. 

L.  S.  Theobald. 

Preparation  of  metal  powders  by  electrolysis 
of  fused  salts.  I.  Ductile  uranium.  F.  H. 
Dricgs  and  W.  C.  Lilliendahl.— See  B.,  1930,  GG8. 

Electro-deposition  of  beryllium.  H.  S.  Booth 
and  G.  G.  Torrey  (J.  Amer.  Cliem.  Soc,,  1930,  52, 
2581 — 2582). — Beryllium  salts  can  be  dehydrated  by 
heating  in  fused  ammonium  salts,  and  the  product, 
on  electrolysis  in  liquid  ammonia,  yields  pure 
beryllium.  Organic  and  other  inorganic  non-aqueous 
solvents  may  be  used.  J.  G.  A.  Griffiths. 

Photochemically  sensitised  oxidation  of  hydro¬ 
gen  at  normal  temperature.  H.  Klihkhardt 
and  W.  Frankenburger  (Z.  physikal.  Chem.,  1930, 
B,  8,  138—140). — Determinations  have  been  made  of 
the  quantum  efficiency  of  the  formation  of  hydrogen 
peroxide  through  the  oxidation  of  atomic  hydrogen 
produced  by  the  action  of  the  mercury  resonance  line 
2537  A.  on  molecular  hydrogen  containing  1 — 2%  of 
oxygen.  The  value  obtained  was  3—1-5.  Hence, 
contrary  to  the  opinion  of- Marshall  (A.,  1926,  252), 
this  is  probably  not  a  chain  reaction.  The  following 
mechanism  is  suggested  :  (I)  H+02+H2==0H-f  H20 ; 
(2)  2 O H + Af = 1L a 0 + M ,  where  M  represents  the 
partner  in  the  threefold  collision  which  carries  away 
the  reaction  energy,  c.g.,  a  hydrogen  molecule  or  the 
wall  of  the  containing  vessel.  These  two  processes 
represent  a  quantum  efficiency  of  1,  since  two  hj'drogen 
atoms  produced  by  one  quantum  give  one  molecule 
of  hydrogen  peroxide.  In  addition,  however,  the 
water  formed  at  the  same  time  may  also  take  part  in 
the  production  of  hydrogen  peroxide  and  give  rise  to 
the  reactions  (3)  H-b02+H20==H2024-0H ;  (4) 
20H+Ikf=H202+l/.  The  quantum”  efficiency  of 
this  process  is  3.  The  actual  quantum  efficiency, 
therefore,  will  lie  between  1  and  3.  Similarly,  in  the 
formation  of  aldehydes  from  atomic  hydrogen  and 
carbon  monoxide,  chain  reactions  do  not  appear  to 
be  involved.  M.  S.  Burr. 

Molecular  mechanism  of  some  photosensitised 
reactions.  Energy  of  dissociation  of  water.  E. 
Gaviola  (Temas  de  quim.,  1929.  2,  173 — 1S3). — 
In  presence  of  excited  mercury  atoms,  water  vapour 
is  decomposed  into  hydrogen  atoms  and  hydroxyl 
groups ;  the  latter  are  normal,  but  become  excited 
by  reaction  with  excited  mercury  atoms  and  then  give 
rise  to  the  lines  ascribed  to  hydroxyl.  The  heat  of 
decomposition  of  water  into  atoms  is  240  kg.-cal. 

Chemical  Abstracts. 

Mechanism  of  photochemical  decomposition  of 
ozone.  H.  J.  Schumacher  (J.  Amer.  Cliem.  Soc., 
1930,  52,  2377 — 2391). — A  theory  of  the  direct  photo¬ 
chemical  decomposition  of  ozone  is  formulated,  and  is 
shown  to  be  in  accord  with  existing  data  and  hitherto 
unpublished  results  of  Kistiakowsky.  In  red  light, 
the  following  reactions  are  postulated :  (1)  03+ Av= 
02+0,  (2)  0+03=202*,  (3)  0+02+Af=03+Af, 
whence  the  rate  of  decomposition  of  ozone  is  given 
by  -d[03]/di=-/ab,.2/.-2[03l/(i-2[0s]+I-3[02][d/]),  where 
M  designates  a  third  substance  (oxygen,  or  added 
nitrogen  or  helium)  which  removes  the  excess  of 


energy.  At  low  total  pressures  and  very  small  oxygen 
concentrations,  the  quantum  efficiency  is  greater  than 
2,  since  the  initiation  of  reaction  chains  by  the 
activated  oxygen  molecules  from  reaction'  (2)  is 
favoured.  With  hydrogen,  the  predominant  reaction 
is  0+02+H,=H20+02. 

The  high  quantum  efficiency  of  the  decomposition 
in  ultra-violet  light  is  attributed  to  the  production  of 
an  excited  oxygen  atom  in  reaction  (1)  and  hence 
reaction  (2)  will  occur  much  more  frequently  than  once 
in  2  x  103  collisions.  J.  G.  A.  Griffiths. 

Influence  of  intensity  and  wave-length  of  the 
incident  radiation  on  the  photochemical  reaction 
between  hydrogen  and  chlorine.  N.  R.  Dear 
and  W.  V.  Bhagwat  (Z.  anorg.  Cliem.,  1930,  190, 
415 — 420). — From  an  examination  of  the  data  on  the 
relation  between  the  velocity  of  the  photochemical 
reaction  between  hydrogen  and  chlorine  and  the 
intensity  of  the  incident  radiation  (I)  it  is  shown  that 
when  the  reaction  is  strongly  accelerated  by  ultra¬ 
violet  light  the  velocity  is  proportional  to  T1'4  or  Jm. 
When,  on  the  other  hand,  the  reaction  is  only  feebly 
accelerated  by  radiation  which  is  not  greatly  absorbed 
by  the  mixture,  the  velocity  is  proportional  to  I32. 
The  reaction  can  occur  with  radiation  of  wave-lengths 
5750 — 5800  and  6050  A.,  and  very  slowly  at  7304  A, 
All  radiations  below  10,000  A.  apparently  accelerate 
the  reaction.  O.  J.  Walker. 

Photochemical  decomposition  of  nitrogen 
peroxide.  H.  J.  Schumacher  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2584). — Mixtures  of  nitrogen  peroxide 
with  hydrogen  or  hydrogen  and  oxygen,  or  with 
carbon  monoxide  and  oxygen  have  been  exposed  to 
light  of  various  wave-lengths.  Water  and  carbon 
dioxide  arc  produced  in  light  of  wave-lengths  less  than 
3700  A.,  and  hence  the  photo-decomposition  of 
nitrogen  peroxide  in  the  regions  of  predissociation 
bands  yields  oxygen  atoms  (cf.  Henri,  this  vol.,  272). 
The  probability  of  the  reaction  0+H2  — >•  OH+His 
10*1  that  of  O+NOo — y  NO+02,  but  the  yield  of 
water  is  higher  with  light  of  shorter  wave-length. 
For  each  hydrogen  atom  produced,  less  than  two 
molecules  of  water  arc  formed. 

J.  G.  A.  Griffiths. 

Reaction  between  nitrogen  and  hydrogen  in 
presence  of  mercury  vapour  and  resonance 
radiation  of  mercury.  W.  A.  Noyes,  jun.  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2418— 2419).— The 
production  of  atomic  nitrogen  by  collision  of  molecules 
with  doubly-activated  mercury  atoms  (Beutler  and 
Rabinovitsch,  this  vol.,  12G)  affords  an  explanation 
of  the  synthesis  of  ammonia  from  nitrogen  and 
hydrogen  at  high  pressures  in  the  presence  of  mercury 
vapour  and  the  resonance  radiation  of  mercury  (A., 
1925,  ii,  573).  The  high  pressure  favours  t he  form¬ 
ation  of  nitrogen  atoms  which  may  react  thus:  (1) 
N+H+  wall  or  third  body — >  NH  or  (2)  N+H2— » 
NH+H,  followed  by  NH+H, — >  NH.+H  and 
NH2+H2  — >  NH3+H.  J.  G.  A.  Griffiths. 

Photochlorination  of  chloroform.  G.  M- 
Schwab  and  U.  Heyde  (Z.  physikal.  Chem.,  1930. 
B,  8,  147 — 158); — The  mechanism  and  quantum 
efficiency  of  the  formation  of  carbon  tetrachloride  by 
the  chlorination  of  chloroform  in  carbon  tetrachloride 
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solution,  under  the  influence  of  light  of  wave-length 
approximately  5000  A.,  has  been  investigated.  The 
velocity  increases  with  the  chlorine  and  chloroform 
concentrations,  and  with  the  light  intensity.  As  the 
mean  molecular  concentration  of  chlorine  increases 
from,  approximately  0-5  to  4  the  mean  quantum 
efficiency  varies  from  approximately  4  to  10.  Hydro¬ 
gen  chloride  has  an  inhibiting  action.  It  is  suggested 
that  the  following  chain  of  reactions  takes  place 
(cf.  this  vol.,  1000):  (1)  C12+A’=2C1.  (2)  C1+ 
CHC13=CC13+HC1.  (3)  CCI3+C12=CC14+C1.  (4) 

CC13+HC1=CHC13+C1.  (5)  C1=0-5C12.  It  is  shown 
that  this  mechanism  is  possible  when  the  energy  of  the 
different  reactions  is  taken  into  account. 

M.  S.  Burr. 

Photo-conductance  phenomena  in  the  silver 
halides,  and  the  latent  photographic  image.  I, 
II.  F.  C.  Toy  and  6.  B.  Harrison  (Proc.  Roy.  Soc., 
1030,  A,  127,  613—628,  629— 637).— I.  The  photo  - 
current  observed  by  applying  a  P.D.  to  the  silver 
halide  appears  to  be  due  to  the  same  mechanism  as 
that  which  brings  about  photochemical  decomposition. 
Experiments  are  described  in  which  the  relation 
between  the  photo-conductance  effect  in  silver 
bromide  and  the  time  of  exposure  and  light  intensity 
aro  studied  under  different  conditions  of  crystallisation 
and  over  a  range  of  temperature  from  20°  to  —180°. 
Provided  silver  bromide  is  exposed  in  such  a  way  that 
no  permanent  decomposition  can  take  place,  the 
photo-current  starts  instantaneously  on  illumination 
and  rises  within  about  007  sec.  to  a  constant  final 
value  which  is  strictly  proportional  to  the  light 
intensity.  The  dark  conductance  varies  rapidly  with 
temperature,  being  practically  exponential  in  form; 
the  relation  found  can  be  expressed  by  the  formula 
logc=A— B/T,  where  a  is  the  conductance,  T  the 
absolute  temperature,  and  A  and  B  are  constants. 
Tho  variation  of  the  photo-conductance  with  temper¬ 
ature  is  in  sharp  contrast  to  that  of  the  dark  con¬ 
ductance,  the  shape  of  the  former  curve  depending  on 
the  conditions  of  crystallisation  and  in  all  cases  being 
different  from  that  expressing  the  relation  between 
dark  conductance  and  temperature.  Moreover,  whilst 
at  atmospheric  temperature  the  effect  of  annealing 
the  silver  bromide  is  to  decrease  the  dark  conductance, 
it  increases  the  photo-conductance  to  a  remarkable 
extent. 

II.  The  experimental  results  aro  discussed  and  an 
interpretation  is  suggested.  The  photo-current  is 
probably  largely,  if  not  entirely,  electronic.  If  any 
part  of  it  is  ionic,  that  part  is  presumably  carried  by 
the  samo  land  of  silver  ion  as  that  which  carries  the 
dark  current,  and  should  decrease  rapidly  with  falling 
temperature.  Since,  however,  the  sensitivity  of  a 
photographic  plate  at  the  temperature  of  boiling 
bquid  oxygen  is  still  a  considerable  fraction  of  its 
sensitivity  at  atmospheric  temperature,  the  con¬ 
clusion  is  reached  that  the  formation  of  the  latent 
imago  does  not  depend  on  the  transport  of  silver  by 
elementary  electrolytic  currents.  It  is  considered 
more  probable  that  in  light  some  of  the  bromide  ions 
are  momentarily  changed  into  free  bromine  atoms, 
which  are  not  present  in  the  dark ;  these  can  readily 
J^et  with  other  atoms  or  molecules,  such  as  those  in 
hie  surrounding  gelatin.  A  permanent  change  thus 


takes  place,  with  metallic  silver  as  one  of  the  resulting 
products.  L.  L.  BmcuMSHAW. 

Colour-selectivity,  a  new  property  of  the  latent 
photographic  image.  F.  Weioert  and  J.  Siudei 
(Naturwiss.,  1930,  18,  532—533 ;  cf.  A.,  1929,  871, 
894). — The  relation  between  the  relative  dichroism 
and  tho  time  of  excitation  for  a  photographic  plate, 
using  monochromatic  polarised  light  of  w-ave-length 
from  6800  to  4800  A.,  has  been  investigated.  With 
linearly  polarised  light  a  much  greater  difference  in 
the  photographic  activity  of  light  of  different  colours 
is  observed  than  that  normally  obtained.  The 
results  support  the  previously  developed  micellar 
theory  of  the  latent  image  (cf.  A.,  1929,  1248). 

J.  W.  Smith. 

Photochemical  analogue  to  the  three-colour 
mixture  rule.  F.  Weigert  (Naturwiss.,  1930,  18, 
533- — 534). — The  curve  showing  the  relation  between 
the  relative  dichroism  and  the  time  of  excitation  for  a 
photographic  plate  {cf.  preceding  abstract)  for  any 
wave-length  of  incident  polarised  light  can  bo  described 
additively  in  terms  of  the  curves  for  red,  green,  and 
blue  light,  thus  yielding  an  analogue  to  tho  well- 
known  colour  mixture  rule.  J.  W.  Smith. 

Formation  of  vitamin-/!  by  monochromatic 
light.  A.  L.  Marshall  and  A.  Knudson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2304 — 2314). — Relative  energy 
distributions  of  light  sources  are  graphed.  The 
development  of.  antirachitic  potency  in  alcoholic 
crgostcrol  irradiated  with  monochromatic  light  of 
wave-lengths  between  2300  and  3022  A.  shows  that 
the  rate  of  production  of  vitamin -D  is  directly  pro¬ 
portional  to  the  first  power  of  tho  light  intensity  and 
to  the  quanta  absorbed  by  the  ergosterol,  and  is 
independent  of  the  wave-length.  Tho  quantum 
efficiency  is  about  0-3.  Vitamin-D  absorbs,  and  is 
destroyed  by,  light  in  the  same  spectral  region  as 
that  absorbed  by  ergosterol,  and  hence  the  maximum 
concentration  of  the  vitamin  is  35%. 

J.  G.  A.  Griffiths. 

Ultra-violet  irradiation  of  ergosterol.  A. 
Windaus,  K.  Westphal,  F.  von  Werder,  and  O. 
Rygh  (Nachr.  Ges.  Wiss.  Gottingen,  1929,  40 — 58; 
Chem.  Zentr.'  1930,  i,  404). — A  summary. 

A.  A.  Eldridge. 

Metallic  oxides  and  sodium  hydroxide.  J. 
D’Ans  and  J.  Loffler  (Ber.,  1930,  63,  [B],  1446 — 
1455). — The  reaction  between  metallic  oxides  and 
sodium  hydroxide,  rROy+2NaOH — >-  Na2RxO^+1-f- 
HgO,  is  followed  by  determination  of  the  water 
formed  and,  by  means  of  suitable  dissolution,  estab¬ 
lishment  of  the  quantity  of  metallic  oxide  which  has 
entered  into  tho  change.  If  in  different  experiments 
an  excess  of  alkali  hydroxide  and  of  metallic  oxide  is 
used,  it  can  be  established  with  a  large  measure  of 
certainty  if  one  or  more  compounds  of  oxide  and 
alkali  can  exist  in  the  molten  mass.  Double  com¬ 
pounds  cannot  be  detected  by  this  method  if  they  are 
very  sensitive  to  moisture  and  tho  equilibrium  is 
displaced  greatly  towards  the  left  side.  Only  the 
double  oxides  richest  and  poorest  in  alkali  arc  detected 
with  certainty,  the  elucidation  of  intermediate  com¬ 
pounds  depending  on  their  individual  properties. 
The  molten  masses  are  dissolved  in  cold  water  and  the 
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solubility  of  the  residual  oxides  in  suitable  acids  is 
investigated.  In  nearly  every  case  it  is  possible  to 
find  conditions  under  which  the  original  oxide  is 
insoluble,  whereas  a  second  portion,  invariably 
simply  related  to  the  amount  of  water  evolved, 
becomes  dissolved.  The  method  fails  only  in  the 
case  of  silicic  acid.  The  existence  of  the  following 
compounds  is  established  :  NatSi04:  Na2Zr03: 
Na4Ti04;  NasTisO  ,4 ;  ( ?)Na.,TisOn ;  Na2Cc03; 

Na2AI204;  Na2Fc204;  Na2Fc04;  (?)Na2Cr204; 

Na2Cr04 ;  Na2Cr207  Evidence  of  definite  compounds 
is  not  obtained  in  the  systems  Na20-Th02,  Na20-Zn0, 
and  Na20-MgO.  The  method  of  investigation  is  applic¬ 
able  to  ternary  systems ;  thus,  zirconium  silicate 
affords  the  compound  Na,ZrSiOs. 

Examination  of  the  action  of  zirconium  and  titan¬ 
ium  oxides  with  sodium  carbonate  shows  that  at  850° 
the  formation  of  metazirconate  is  completely  reversed 
by  carbon  dioxide  under  1  atm.  and  that  the  formation 
of  orthotitanatc  docs  not  take  place.  A  mixture  of 
sodium  mctasilicatc  and  metazirconate  is  converted 
by  carbon  dioxide  at  850°  into  sodium  carbonate  and 
sodium  zirconosilicate.  H.  Week. 


Reduction  of  sodium  hydroxide  by  hydrogen. 
P.  ViLLAKD  (Compt.  rend.,  1930, 190,  1329 — 1331). — 
A  layer  of  sodium  hydroxide  deposited  by  fusion 
inside  a  glass  tube  and  heated  in  a  stream  of  moisturc- 
and  oxygen-free  commercial  hydrogen  passing  at  the 
rate  of  3  m./scc.  is  reduced  at  about  900°  to  water 
and  metallic  sodium  (cf.  B.,  1929,  391).  The  vapours 
recombine  on  condensation  and  regenerate  sodium 
hydroxide.  J.  Grant. 


[Preparation  of]  basic  salts,  particularly 
“  ol  "  salts  of  copper.  J.  V.  DuBSicf'  and  E. 
Tesaiuk  (Pub.  Fac.  Sci.  Univ.  Masaryk,  1929,  No. 
115,  17—29). — The  preparation  of  some  of  the  “  ol  ” 
salts  noted  in  the  following  abstract  is  described. 


Basic  salts,  particularly  the  hydroxy-salts  of 
copper.  J.  V.  Dubsky,  E.  TesaSIk,  and  A. 
Okac  (Coll.  Czech.  Chcm.  Comm.,  1930,  2,  266 — 287). 
— The  following  compounds  have  been  prepared : 
[Cu{(OH),Cu}3]CL„0-5H„O  :  [Cu{(0H)2Cu}s]Cl2,H*0 ; 

[Cu{(OH)2Cu}3]Br, ;  “  [Cu{(0H).,Cu}r!]I2,9H20 
[Cu{(0H)X'u},]S0"4,H20  ;  [Cu{(0H)2Cu}3](N02)2 ; 
[Cu{(0H)2Cu}3](N03), ;  [Cu{(0H)2Cu}3]C03  ; 

[Cu{(0H)„Cu}3](0Ac)2,H20 ;  [Cu{(OH)2Cu}3](OH)., ; 
[Cu{(0H)2Cu}3]Cr04,l-5H20 ; 
[Cu{(0H)Xu},],(S2O3)2Cu(OH)2,2H2O. 

C.  W.  Gibby. 

Antimony  pentasulphide.  E.  Schurmakn  and 
W.  Bohm.— See  B.,  1930,  710. 


Reaction  between  magnesium  and  water  at 
high  temperatures.  G.  Piccardi  (Gazzctta,  1930, 
60,  337 — 351). — The  arc  spectrum  of  magnesium, 
burning  in  an  atmosphere  of  water  vapour,  contains 
bands  of  the  hydride  MgH  and  oxide,  the  intensity  of 
these  bands  increasing  as  the  concentration  of  the 
water  vapour  increases ;  the  oxide  bands  arc  always 
of  lower  intensity  than  those  of  the  hydride.  The 
spectrum  shows  also  the  bands  of  the  hydroxyl  group 
and  the  atomic  hydrogen  band  H„,  which  is  more 
intense  at  low  than  at  high  pressures.  The  intensity 
of  the  atomic  magnesium  bands  belonging  to  the 


principal  series  (in  the  ultra-violet)  diminishes  as  the 
concentration  of  the  water  vapour  increases.  These 
results  are  in  complete  agreement  with  thermochemical 
considerations.  Thus,  at  high  temperatures  and  in  a 
homogeneous  system,  the  reaction  between  magnes¬ 
ium  and  water  not  merely  consists  in  formation  of 
magnesium  oxide  with  displacement  of  hydrogen, 
but  also  gives  a  system  of  equilibria  resulting  in  the 
simultaneous  formation  of  magnesium  oxide  and 
hydride.  T.  II.  Pope. 

Hydrates  of  the  alkaline-earth  peroxides.  I. 
C.  Nogareda  (Anal.  Fis.  Quim.,  1930,  28,  461 — 478). 
— The  confliction  of  data  in  the  literature  relating  to 
calcium,  strontium,  and  barium  peroxides  is  ascribed 
to  the  use  of  impure  materials  prepared  by  unsatis¬ 
factory  methods.  The  pure  substances  may  ho 
obtained  by  treating  the  hydroxides  with  hydrogen 
peroxide  in  an  atmosphere  free  from  carbon  dioxide, 
and  after  washing  with  water  and  alcohol,  drying  at 
the  ordinary  temperature  in  a  current  of  air  free 
from  carbon  dioxide.  In  each  case  the  product 
has  the  formula  M02,8H20,  and  is  stable  for  many 
months.  H.  F.  Giu.be, 

Reactions  in  the  solid  state  at  high  tem¬ 
peratures.  VI.  Acid  exchange  with  some 
tungstates  and  molybdates.  W.  Jander  (Z. 
anorg.  Chcm.,  1930,  190,  397 — 106;  cf.  this  vol., 
873). — The  following  reactions  have  been  investigated 
in  the  solid  state:  CdO+ZnWO,1=ZnO-f-CdWO,1; 
CdO+ZnMo04=CdMo04-l-ZnO :  MgOf  ZnW04= 

MgW04+ZnO ;  MgO-f  ZnMoO4===MgMoO,r|-Zn0; 
MgO-f  CdWO,=MgW04+CdO ;  MgO-f- MnW0„= 
MgW04+Mn6.  In  the  systems  Mg0-|-MW04  and 
MgO+MMo04  (M=Zn,  Cd,  Mn)  the  mechanism  of  the 
reaction  consists  in  the  transfer  of  the  acid  anhydride 
(W03  or  Mo03)  from  one  metallic  oxide  to  the  other. 
In  the  reactions  in  which  cadmium  oxiclc  takes  part 
it  is  not  certain  whether  double  decomposition  or 
interchange  of  acidic  oxide  takes  place. 

O.  J.  Walker. 

Preparation  of  mercurammonium  bromides 
and  chlorides.  Crystalline  dimercurammonium 
bromide  and  chloride.  M.  Francois  (Compt. 
rend.,  1930,  190,  1507 — -1509). — Dimercurammonium 
bromide,  Hg2NBr  (14  g.),  is  prepared  by  shaking 
together  daily  for  1  month  25  g.  of  the  freshly- 
powdered  compound  HgBr2,2NH3  and  10  litres  of 
ammonia  solution  ( d  0-922).  A  white  compound 
(HgH2NBr)  is  first  formed  and  is  slowly  transformed 
into  the  yellow  Hg2NBr,  which  is  shaken  with  1  litre 
of  fresh  ammonia  solution,  collected  without  washing 
after  15  days,  dried  over  sulphuric  acid,  and  obtained 
as  hexagonal  prisms  terminated  by  hexagonal 
pyramids.  The  compounds  HgBr2,2NII3,  HgCl2,2NH3 
(fusible  white  precipitate),  HgH2NCl  (infusible  white 
precipitate),  and  Hg2NCl,H20  (yellowish-green,  sandy 
octahedra,  prepared  in  the  dark)  were  obtained 
analogously'.  J.  Gba>t- 

Action  of  sulphuric  acid  on  mercury  at  the 
ordinary  temperature.  F.  Taboury  (Compt- 
rend.,  1930,  190,  142S— 1430).— At  20°  mercury 
reacts  with  sulphuric  acid  liberating  sulphur  dioxide 
only,  and  forming  transparent  crystals  of  the  com- 
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position  Hg2.S04,H2S04.  The  substance  is  readily' 
decomposed  by  water,  and  blackens  superficially  on 
exposure  to  air  and  light.  J.  Grant. 

Spinels.  II.  The  compounds  CuAL>0 , , 
MgAl*04,  MgFe,04,  ZnAl,04,  ZnCr.,0„,  ZnFe204, 
MnFe204.  L.  Passerini  (Gazzctta,  1030,  60,  389 — 
399  ;  cf.  A.,  1929,  073). — The  first  six  of  these  com¬ 
pounds  were  prepared  by  evaporating  solutions  con¬ 
taining  the  two  nitrates  and  calcining  the  residue  at 
about  800° ;  the  last-named  was  obtained  by  precipitat¬ 
ing  the  two  hydroxides  together  and  calcining  at  about 
800°.  Comparison  of  the  observed  intensities  of  the 
A'-ray  lines  with  the  calculated  values  shows  that  all 
crystallise  in  the  cubic  system  with  a  structure  of  the 
spinel  type.  The  powder  method  was  used,  the  side 
of  the  unit  cell  (A.)  and  the  calculated  density  being  : 
CuA1,04,  S-055±0-005,  4-625;  MgAl„04,  8-050+ 
0-005"  3-63 ;  MgFe.,04,  8-360+0-005,  4-436 ;  ZaAl„04> 
8050-10-005,  4-68";  ZnCr204,  S-280  +0-005,  5-47 ; 
ZnFc264,  8-350 +0-005,  5-50;  MnFc204,  8-515+0-005, 
4-965.  For  CuAl204  and  MgFe204,~thc  experimental 
values  of  dls,  not  previously  recorded,  arc  4-532  and 
4-436,  respectively.  T.  H.  Pope. 

Forms  of  silicon.  W.  Manchot  and  H.  Funk 
(Ber.,  1930,  63,  [B],  1441 — 1446). — Mainly  a  reply  to 
Bedel  (A.,  1929,  756,  997, 1399)  and  Sanfourchc  {ibid., 
1030,  1251).  Ignition  of  silicon  does  not  appear 
to  occur  below  500°.  Preparation  of  finely-divided 
silicon,  such  as  is  obtained  by  rapidly  cooling  its  dilute 
solutions  in  molten  metals,  by  mechanical  means 
appears  exceedingly  difficult.  When  subjected  to 
prolonged  grinding  in  an  agate  mortar,  the  material 
suffers  considerable  oxidation  which  causes  it  to  be 
partly  soluble  in  hydrofluoric  acid  without  evolution 
of  considerable  quantities  of  hydrogen.  H.  Wren. 

Potassium  fluotitanate,  K3TiFfl,  and  the  pre¬ 
paration  of  an  oxyfluoride  "of  hydrofluotitanic 
acid.  I.  H.  Ginsberg  and  G.  Holder  (Z.  anorg. 
Cliem,,  1930,  190,  407 — 414). — From  a  review  of  the 
literature  it  is  shown  that  the  data  regarding  tho 
preparation  of  potassium  fluotitanate  arc  conflicting 
and  uncertain.  The  monohydrate  could  not  be  ob¬ 
tained  by  crystallisation  either  from  aqueous  solution 
or  from  solutions  containing  hydrofluoric  acid.  By 
careful  evaporation  and  cooling  of  potassium  fluoti¬ 
tanate  solutions  a  hydrate  was  obtained  containing 
1/3  mol.  II20  per  mol.,  which  is  retained  up  to  50°. 
Above  this  temperature  the  hydrate  is  hydrolysed. 
The  anhydrous  salt  can  be  obtained  by  crystallisation 
at  40 — 60°  from  the  saturated  solution  and  drying, 
from  solutions  which  tare  highly  concentrated  with 
respect  to  hydrofluoric  acid  a  compound  K2TiFG,HF, 
which  is  stable  up  to  300°,  is  obtained.  From  a  study 
°f  the  loss  in  weight  on  heating  the  hydrated  and 
anhydrous  fluotitanate  the  existence  of  an  oxyfluoride, 
K2TiOF4,  stable  up  to  500°,  appears  probable. 

0.  J.  Walker. 

Germanium.  XXIX.  Germanium  mono¬ 
hydride.  L.  M.  Dennis  and  N.  A.  Skow  (J.  Amcr. 
Cliem.  Soc.,  1930,  52,  2369— 2372).— The  reaction 
between  sodium  germanide  and  cold  water  yields 
germanium  monohydride,  a  dark  brown  powder  which 
decomposes  with  a  slight  explosion  when  dried  in  air. 
In  a  vacuum  or  an  inert  gas  dissociation  of  the  com¬ 


pound  into  hydrogen  and  germanium  is  slow  below 
165°.  Dissolution  in  solvents  is  accompanied  by 
chemical  change.  Hydrogen  chloride  and  concen¬ 
trated  alkali  have  no  action,  but  oxidising  agents 
yield  germanium  dioxide.  Halogens  yield  tho  corre¬ 
sponding  germanium  tetrahalides. 

J.  G.  A.  Griffiths. 

Compounds  of  cerium.  J.  Stekba-Bohm  and  A. 
PlsariCek  (Coll.  Czech.  Cliem.  Comm.,  1930,  2, 
244 — 254). — The  following  salts  of  cerium  have  been 
prepared :  NH4Ce(C,04)2,3H,0,  KCe(C204)„3H„0, 

K4Ce2(C„04),9H20,  NaCe(C!„04”).3H20, 
Na4Ce,(C2O4)6,10H2O,  LiCe(C204)2,2H20,  and 
LiCc(C204),6H20.  Cerous  sulphate  (2  g.)  can  be 
oxidised  quantitatively  to  the  eerie  salt  by  gradual 
addition  to  boiling  30%  sulphuric  acid  containing  lead 
peroxide.  C.  W.  Gibby. 


Preparation  and  properties  of  lead  per¬ 
chlorate.  H.  H.  Willard  and  J.  L.  Kassner  (J. 
Amcr.  Chcin.  Soc.,  1930,  52,  2391— 2396).— Normal 
lead  perchlorate  is  prepared  by  heating  lead  nitrate 
with  perchloric  acid  until  fuming  occurs;  the  excess 
of  perchloric  acid  is  removed  at  160°  by  a  stream  of 
moist  air.  The  trihydratc  (m.  p.  83 — 84°);  when 
dehydrated  in  a  vacuum  at  60 — 120°,  gave  the 
anhydrous  salt,  in.  p.  270 — 27 5°  (dccomp.).  The 
substance  is  excessively  hygroscopic,  yielding  the 
monohydrate,  m.  p.  153 — 155°,  and  the  trihydrate. 
The  solubility  of  anhydrous  lead  perchlorate  at  25°  is 
81-472  g.  per  100  g.  of  solution;  df  2-7753.  The 
anhydrous  salt  is  soluble  in  organic  solvents.  Tho 
solution  in  anhydrous  methyl  alcohol  is  explosive. 

J.  G.  A.  Griffiths. 

Irreversible  reduction  of  nitrogen  oxides  by 
sulphurous  acid.  A.  Sanfourche  and  L.  Rondieii 
(Compt.  rend.,  1930, 190,  1555 — 1557). — To  a  mixture 
of  nitrogen  and  oxygen  in  the  ratio  84-85  : 8-65  was 
added  sulphur  dioxide  to  produce  a  mixture  contain¬ 
ing  (a)  6-5  and  (6)  2-0%  thereof.  To  this  was  added 
0-8%  of  nitric  oxide  and  the  mixed  gases  -were  bubbled 
through  dilute  sulphuric  acid  of  concentration  varying 
from  48-4  to  78-0%  H^SO^  at  temperatures  from  20° 
to  175°.  The  gases  were  then  passed  through  and 
collected  over  dilute  hydrogen  peroxide  solution,  and 
the  amount  of  nitrogen  oxides  was  determined.  The 
coefficient  of  irreversible  reduction  thus  determined 
(allowance  being  made  for  a  loss  of  2-5%  indicated  by 
a  blank  experiment)  showed  in  both  (a)  and  (b)  maxima 
of  decreasing  amount  and  occurring  at  a  higher  tem¬ 
perature  as  the  concentration  of  the  acid  increased. 
This  maximum  was  higher  for  (a)  than  for  (b) ;  e.g., 
for  (a)  it  is  41  at  70°  for  48-4%  acid  and  13  at  150°  for 
78%;  for  (6)  31  at  90°  for  48-4%  acid  and  19  at  120° 
for  70%.  C.  A.  SlLBERRAD. 

Nitrosyl  perchlorate  and  nitrosyl  sulphate, 
and  their  coloured  reduction  products.  A. 
Hantzsch  and  K.  Berger  (Z.  anorg.  Chem.,  1930, 
190,  321 — 336). — Nitrosyl  perchlorate  does  not  exist 
as  a  hydrate.  From  its  conductivity, in  nitromethano 
it  is  shown  to  be  a  normal  electrolyte  like  the  nitracid- 
ium  perchlorates  (cf.  A.,  1928,  855),  and  its  con¬ 
stitution  corresponds  with  that  of  anhydronitroso- 
aeidium  perchlorate,  [C104]'[N0]‘.  The  so-called 
nitrosylsulphuric  acid  is  also  a  salt  and  can  be  repre- 
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sented  by  the  formula  [H0-S03]'[N0]’ ;  the  nitro- 
sulplionic  acid  structure  02N-S03H  is  incorrect. 
Nitrosyl  sulphate  dissolves  in  pure  sulphuric  acid 
without  decomposition  and  acts  as  a  nitrosating  agent 
only.  The  nitrating  action  of  aqueous  solutions  is 
due  to  hydrolysis  of  the  nitrosyl  sulphate  with  form¬ 
ation  of  oxides  of  nitrogen.  Nitrosyl  perchlorate 
forms  a  blue  reduction  product  very  similar  to  the 
blue  reduction  product  of  nitrosyl  sulphate.  The 
blue  compounds  are  probably  hydronitrosylium  salts, 
[NOH]-SO„H  and  [N0H]-C104.  They  form  violet 
copper  derivatives  which  are  not  true  copper  salts, 
but  complex  compounds  in  which  the  copper  is  linked 
to  the  nitrogen  oxide.  0.  J.  Walker. 

v  Double  oxalates  of  bismuth  and  sodium.  S. 
Skramovsky  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
292 — 299). — The  compound,  NaBi(C204)2,5H20,  d 
2-685,  has  been  prepared  by  heating  excess  of  bismuth 
oxalate  with  a  3%  solution  of  sodium  oxalate  on  a 
water-bath  for  0-5  hr.  A  lower  hydrate, 
NaBi(C204)2,2-5H20,  d  3-221,  has  been  obtained  by 
adding  “4  g.  of  basic  bismuth  nitrate  to  a  boiling 
solution  of  20  g.  of  sodium  oxalate.  The  double  salts 
Na4Bi2(C204)5,4H20  and  LiBi(C204)2,5H20  also 
exist.  C.  W.  Gibby, 

[Preparation  and  properties  of]  hydrogen 
disulphide.  K.  H.  Butler  and  0.  Maass  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2184 — 2198;  cf. 
Walton  and  Parsons,  A.,  1922,  ii,  281). — Optimal  con¬ 
ditions  are  described  for  the  preparation  of  hydrogen 
disulphide  by  the  method  previously  recorded  (Toe. 
cit.}.  The  pure  disulphide  (m.  p.  -89-6°,  b.  p.  70-7°/ 
760  mm.,  rift  1-6322)  is  stable  in  specially  cleaned 
quartz  apparatus,  and  the  physical  properties  have 
been  investigated.  The  density  at  temperatures 
between  —32°  and  51°  has  been  determined  {d\  1-3615, 
df  1-327),  and  the  surface  tension,  y,  by  capillary  rise 
in  the  range  —33°  to  20-5°,  is  given  by  96-3 =y-\-T{dy/ 
AT),  where  dyjdT—  -0-1695.  From  vapour-pressure 
determinations  in  the  range  0 — 45°,  the  latent  heat 
of  vaporisation  (129-2  g.-cal.  per  g.)  is  calculated, 
whence  Trouton’s  constant  is  24-9  and  lienee  the 
liquid  is  associated.  Ramsay  and  Shields’  constant 
is  1-78.  The  parachor  (130-0)  proves  the  absence  of  a 
double  or  co-ordinated  valency  linking  in  the  mole¬ 
cule.  The  specific  heat  of  the  liquid  is  0-333  g.-cal. 
per  g.,  that  of  the  solid  0-142,  and  the  latent  heat  of 
fusion  is  27-3. 

The  f.-p.  curve  of  the  system  sulphur-hydrogen 
disulphide  has  no  break  corresponding  with  the  com¬ 
position  H2S2:S,  and  the  f.  p.  of  this  solution  is  much 
higher  than  that  of  hydrogen  trisulphide ;  hence  the 
latter  is  not  a  molecular  compound  of  sulphur  and 
hydrogen  disulphide.  J.  G.  A.  Griffihs. 

Cyanogen  iodide  as  impurity  in  iodine.  Its 
detection  and  elimination.  S.  Morris,  E.  B. 
Callaghan,  and  L.  Dunlap  (J.  Amer.  Chem.  Soc., 
1930,  52,  2415 — 2417). — The  passage  of  hydrogen 
sulphide  through  aqueous  iodine  and  cyanogen  iodide 
produces  hydrogen  iodide  and  hydrogen  cyanide.  The 
latter  passes  over  in  the  first  fractions  when  the  liquid 
is  distilled.  By  further  concentration,  0-00015%  CN 
in  iodine  can  be  detected  by  the  Prussian-blue  test. 

J.  G.  A.  Griffiths. 


Production  and  properties  of  large  iron 
crystals.  N.  A.  Ziegler  (Amer.  Inst.  Min.  Mot. 
Eng.  Tech.  Pub.,  1930,  No.  273,  3— 17).— Single 
crystals  were  produced  in  strips  of  decarburised 
Armco  iron  which  were  heated  at  950°  in  moist 
hydrogen  for  24  hrs.,  strained  to  2-25 — 2-5%  elonga- 
ation,  and  reannealed  for  72  hrs.  in  dry  hydrogen  at 
850°.  The  magnetic  permeability  of  single-crystal 
iron  is  many  times  as  great  as  that  of  polycrystalline 
iron.  Chemical  Abstracts. 

Metallic  carbonyls.  VIII.  Iron  tetracarbonyl 
and  its  chemical  behaviour.  W.  Hieber  and 
E.  Becker  (Ber.,  1930,  63,.. [B],  1405—1417;  ef. 
this  vol.,  S75). — Iron  tetracarbonyl  is  obtained  ill 
40%  yield  by  the  action  of  alkali  alkoxidc  oil 
iron  pentacarbonyl  and  shown  by  cryoscopic  examin¬ 
ation  in  the  pentacarbonyl  to  have  the  trimeric 
structure  [Fe(CO)4]3.  It  reacts  vigorously  with 
pyridine,  evolving  carbon  monoxide  in  relatively 
small  amount  and  yielding  primarily  the  compoum 
Fc(CO)3,C5H5N  and  iron  pentacarbonyl.  Prolong¬ 
ation  of  the  reaction  or  use  of  a  higher  temperature 
causes  conversion  of  the  tricarbonyl  compound  into 
the  substance  Fe2(CO)4,3C0H5N.  Both  pyridine  com¬ 
pounds  absorb  carbon  monoxide  with  formation  of 
iron  pentacarbonyl.  With  iodine  in  pyridine,  the 
substance  Fe(CO)gI2,2C5H6N  is  produced.  With 
othylenediamine  in  pyridine  the  product 
Fc(CO)3  en,l-5C5H5N  is  initially  formed,  and  passes 
when  washed  with  anhydrous  ether  into  the  compound 
Fc(CO)3  en ;  when  treated  with  pyridine  the  last- 
named  substance  yields  successively  the  compounds 
Fc(CO)2,tC5H5N  and  Fe2(CO)52  cn,a-C5HsN.  De¬ 
composition  of  the  tricarbonyl  compound  by  dilute 
acid  occurs  strictly  in  accordance  with  the  scheme : 
2Fe(CO)3,CsH5N+4H+=Fc+++Fe(CO)4  [polymer- 
iscd]+2CO+H2+2C5H5NH'1'.  The  reaction  of  iron 
tetracarbonyl  with  methyl  alcohol  is,  in  principle, 
analogous  with  that  of  pyridine,  giving  carbon  mon¬ 
oxide,  iron  pentacarbonyl,  and  the  substance 
Fc(CO)3,McOH,  which  is  soluble  in  water  and  in¬ 
different  organic  media,  in  which  it  exists  in  the 
monomeric  form.  It  is  decomposed  by'  acids  and 
oxygen  in  accordance  with  the  equations  : 
4Fe(CO)3,MeOH+2H+=[Fe(CO)4]3-|-Fe+++H2-r 
4MeOH  and  4Fe(CO  )3,Me  OH + 0  ■  502 = [Fe(C0)J3+ 
FcO-[-4MeOH.  Treatment  of  the  alcohol  com¬ 
pound  with  boiling  methyl  alcohol  causes  reaction 
according  to  the  schemes  3Fe(CO)a  =^Fe(C0)5-f 
2Fe(CO)2  and  Fe(CO)2+2MeOH=Fe(OMe)2+H2+ 
2CO.  The  phenomenon  of  carbon  monoxide  exchange 
during  carbonyl  reactions  is  very  widespread.  Thus 
tricarbonyl  and  pentacarbonyl  react  according  to  the 
scheme  Fe(CO)3M-j-Fc(CO)5=2Fe(CO)4  [polymerised] 
+M  (M=neutral  molecule).  Iron  tetracarbonyl 
decomposes  at  about  140°  into  the  pentacarbony-1  ana 
non-uniform  products. 

In  the  metallic  carbonyls  and  their  derivatives, 
carbon  monoxide  unites  two  chemical  functions.  B 
is  present  as  a  neutral  molecule  and,  as  such,  can  be 
substituted  by  other  neutral  components  such  as 
ammonia,  amines,  and  alcohols.  On  the  other  hand, 
without  electronegative  charge,  it  behaves  as  anion. 
As  a  consequence  of  very  strong  polarisation,  a 
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fusion  of  the  electron  arrangements  of  metallic  atom 
and  carbon  monoxide  lias  occurred.  There  exists, 
therefore,  a  non-polar  union  between  the  metallic 
atom  and  the  carbon  atom  of  the  monoxide  somewhat 
comparable  with  the  atomic  union  of  halogen,  for 
example  of  iodine  in  cuprous  iodide.  H.  Ween. 

New  compounds  and  reactions  in  the  nitro- 
prusside  series.  It.  Brunner  (Z.  anorg.  Chem., 
1930, 190,  384 — 39G). — By  the  action  of  formaldehyde 
on  an  alkaline  solution  of  sodium  nitroprusside  a 
compound, 

Na1Fc(CN)5N(0H)C(0H)N0(CNB)5T'eNa4,19H20,  is 
obtained;  its  properties  arc  described.  When  an 
aqueous  solution  of  this  substance  is  hydrolysed 
sodium  nitritopentafcrrocyanide  is  formed  together 
with  another  compound  which  is  probably  sodium 
isQcyanopentafcrrocyanide,  Na4[Fe(CN)5NC].  This 
differs  from  the  isomeric  sodium  ferrocyaiiide  in  the 
fact  that  a  concentrated  solution  is  not  precipitated 
by  a  concentrated  solution  of  calcium  and  potassium 
chlorides.  Sodium  sulphitopentaferrocyanido  can  be 
obtained  by  the  action  of  sodium  thiosulphate  on  an 
alkaline  solution  of  sodium  nitroprusside.  Attempts 
to  prepare  a  tetracyano-compound  by  the  action  of 
sodium  oxalate  on  sodium  aquoferrocyanidc  were 
unsuccessful.  By  the  action  of  sodium  thiocyanate 
i;  on  tho  latter  compound  a  yellow  substance,  which  is 
:  a  mixture  of  Na4[Fe(CN)5CNS]  and  sodium  ferro- 
:  cyanide,  was  formed.  The  formation  of  coloured 
products  from  resorcinol  and  sodium  nitroprusside  is 
described.  0.  J.  Walker. 

Hexamminecobaltic  sulphate.  II.  P.  B.  Sar- 
kau  and  T.  P.  Barat  (J.  Indian  Chcm.  Soc.,  1930,  7, 
199— 20G;  cf.  this  vol.,  702).— A  study  of  the  solu¬ 
bility  of  hexamminecobaltic  sulphate  (I)  in  aqueous 
sulphuric  acid  of  concentrations  between  zero  and 
S0%  confirms  the  existence  of  the  three  acid  salts 
previously  described,  viz.,  (I),H2S04  (Jorgensen,  A., 
Mdi,592) ;  (I),2H2S04,4H20  and  2(I),5H2S04,10H20 
/  (KlobVA..  1902,  ii,  23).  They  may  be  prepared  by 
crystallisation  of  I  from  aqueous  sulphuric  acid  of 
concentrations  2-1 — 1G-1%,  16-1 — 60-3%,  and  above 
M'3%,  respectively.  The  second,  contrary  to  tho 
statements  of  Bcnrath  and  Wiirzburger  (A.,  1924,  ii, 
®7),  is  definitely  hydrated.  These  acid  salts  may  be 
analysed  for  free  acid  and  sulphate  ion  by  conducto¬ 
metric  titration  with  baryta,  there  being  a  very  definite 
break  at  neutrality'  and  a  less  definite  break  when  all 
sulphate  has  been  precipitated.  H.  A.  Piggott. 

Separation  of  nickel  and  cobalt  by  means  of 
hypochlorite.  F.  H.  Rhodes  and  H.  J.  Hosking. 
-Seo  B.,  1930,  G67. 

Nickel  and  cobalt  nitrites.  J.  J.  Herrera  (Anal, 
bis.  Quhn.,  1930,  28,  35S— 361).— Duval  s  method  of 
preparation  of  the  compound  Ni(N02)2,4NH3  has  been 
repeated.  The  stability  of  the  compound  is  greater 
ihan  that  reported  by  Duval ;  ammonia  is  not  lost 
on  heating  at  100°,  but  is  completely  removed  at 
loo  140°,  the  green  residue  having  the  composition 
o£  a  basic  nitrate.  Attempts  to  produce  the  corre¬ 
sponding  cobalt  compound  by  Duval’s  procedure  led  to 
u-K- ?rmati°n  compounds  of  indefinite  composition, 
hich  always  contained  acetate.  H.  F.  GiLLBE. 


Glass  electrode  system.  C.  Morton  (J.  Sci. 
Instr.,  1930,  7,  187 — 190). — ^-Hydrochloric  acid 
saturated  with  quinhydrone  is  contained  in  a  bulb  of 
high-conductivity  glass,  made  by  fusing  pure  silica 
(60),  anhydrous  sodium  carbonate  (30),  and  calcium 
carbonate  (10)  at  1500°  until  evolution  of  gas  ceases. 
The  bulb  dips  in  the  solution  of  which  tho  pa  is  to  he 
determined.  The  E.M.F.-ptl  relationship  of  the 
glass  is  linear  to  -within  1  millivolt  up  to  pa  10,  above 
which  it  deviates  rapidly.  The  E.M.F.  is  measured 
by  a  ballistic  method,  and  determinations  can  be 
made  in  less  than  a  minute  with  an  accuracy  of 
4: 0-01  pa.  C.  W.  Gibby. 

Protected  hydrogen  electrode.  A.  Thiel  and 
G.  Schulz  (Z.  Elektrochem.,  1930,  36,  408 — 410). — 
The  poisoning  effect  of  colloids  in  the  measurement  of 
pn  values  with  a  hydrogen  electrode  is  obviated  as 
follows.  The  cleaned  electrode,  preferably  of  un¬ 
polished  iridium,  is  immersed  in  an  acetate  collodion 
solution  (S%) ;  tho  latter  is  coagulated  on  the 
electrode  by  water,  and  repeatedly  washed.  Such  a 
membrane  is  permeable  to  the  molecular-disperse 
phase,  complete  equilibrium  being  obtained  within 
3  hrs.,  but  not  to  colloids  such  as  casein. 

H.  I.  Downes. 

Possible  sources  of  error  in  pa  determination. 
L.  Fletcher  and  J.  B.  Westwood  (J.S.C.I.,  1930, 
49,  201 — 203t). — The  importance  of  an  exact 
temperature  control  of  all  parts  of  the  apparatus  used 
in  the  electrolytic  determination  of  hydrogen-ion 
concentration  is  emphasised  and  details  are  given  of  a 
procedure  which  gives  entire  satisfaction.  A  descrip¬ 
tion  of  the  method  employed  by  the  authors  for 
platinising  electrodes  is  also  given.  Some  difficulties 
found  in  using  hydrogen  from  various  sources  are 
described.  A  method  for  the  rapid  electrometric 
titration  of  beer  or  wort  to  any  pa  value  desired, 
using  a  pair  of  hydrogen  electrodes,  has  been 
elaborated  and  a  specially  designed  hydrogen 
electrode  vessel  is  illustrated. 

Azo-indicators.  E.  E.  Harris,  H.  W.  Haugen, 
and  B.  E.  Fakl  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2397 — 2399). — The  influence  of  constitutional  factors 
on  the  pn  at  which  azo-indicators  change  colour  has 
been  investigated.  The  pa  is  lowered  progressively 
by  moving  the  acid  group  from  o-  to  p-  to  rn-.  The 
introduction  of  methyl  groups  has  little  effect,  but 
strongly  negative  groups  {c.rj.,  nitro-)  lower  the  pa. 

J.  G.  A.  Griffiths. 

“More  perfect  indicators"  and  some  other 
misapprehensions  in  the  realm  of  volumetric 
analysis.  F.  L.  Hahn  (Z.  anal.  Chem.,  1930,  80, 
321 — 330). — Attention  is  directed  to  a  number  of 
incorrect  statements  in  current  literature  dealing  with 
the  use  of  indicators  in  acidimetry  and  alkalimetry 
and  this  subject  is  discussed  theoretically.  In  every 
ease  where  a  new  indicator  is  proposed  for  use,  the 
following  data  respecting  it  should  be  given  :  the 
limiting  pu  values  between  which  a  recognisable 
colour  change  takes  place,  and  the  sensitivity,  as 
measured  by  the  employment  of  suitable  buffer 
solutions.  H.  F.  Harwood. 

Use  of  potassium  titanium  oxalate  for  the 
preparation  of  a  standard  titanium  solution 
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for  colorimetry.  W.  M.  Thornton,  jun.,  and  R. 
Roseman  (Amcr.  J.  Sci.,  1930,  [v],  20,  14— 16).— A 
satisfactory  standard  titanium  solution  has  been 
prepared  in  a  short  time  by  mixing  potassium  titanium 
oxalate  with  ammonium  sulphate,  heating  gradually 
with  concentrated  sulphuric  acid,  and  boiling  for  a  few 
minutes.  C.  W.  Gibby. 

Diphenylamine-blue  as  indicator  in  the  pre¬ 
cipitation  volumetric  determination  of  the 
chlorine,  bromine,  and  silver  ion  in  acid  solution. 
R.  Lanc.  and  J.  Messinger  (Ber.,  1930,  63,  [B], 
1429 — 1431). — The  0-5 — 5A-sulphuric  acid  solution 
containing  0-015 — 0-17  g.  of  chloride  chlorine,  the 
total  volume,  not  exceeding  40  c.c.,  is  mixed  with 
10  c.c.  of  freshly-prepared  diphenylamine-blue  solution 
and  titrated  with  0-LV-silvcr  nitrate  solution  with 
vigorous  agitation  until  the  liquid  just  acquires  a 
permanent  violet  tint.  If  the  volume  of  the  solution 
lies  between  40  and  150  c.c.,  0-5  g.  of  dissolved  barium 
nitrate  is  added  previously  to  titration.  The  in¬ 
dicator  is  made  by  mixing  3  drops  of  a  solution  of 
1  g.  of  diphcnylaminc  in  100  c.c.  of  sulphuric  or 
phosphoric  acid  with  10  c.c.  of  5AT-sulphuric  acid  and 
1  c.c.  of  0-lA-potassfum  dichromate.  If  less  indicator 
is  used,  the  process  is  available  in  0-01A-solution. 
Titration  can  bo  effected  in  the  presence  of  nitric, 
perchloric,  phosphoric,  hydrofluoric,  oxalic,  and  iodic 
acids  and  of  alkaline- earth,  manganese,  aluminium, 
and  ferric  salts.  Titration  of  silver  in  nitric  acid 
solution  by  alkali  chloride  is  possible  if  less  indicator 
is  used  and  agitation  is  very  vigorous  towards  the  end¬ 
point.  Bromide  can  be  treated  similarly,  particu¬ 
larly  if  further  addition  of  indicator  is  made  immedi¬ 
ately  before  precipitation  is  complete.  Iodine,  thio- 
evanate,  and  cyanide  cannot  be  determined  analog¬ 
ously.  H.  Wren. 

Adsorptional  method  of  titration.  N.  P. 
Rudenko  (J.  Russ.  Phys.  Chcm.  Soc.,  1930,  62, 
505 — 548). — The  end-point  obtained  in  Fajans  and 
Wolff’s  method  (A.,  1924,  ii,  776)  for  argentometric 
titration  of  halides  using  rose-Bengal  as  indicator  is 
much  sharper  in  solutions  acidified  with  acetic  acid; 
with  erythrosin  excess  of  group  I  or  II  metal  nitrates 
should  be  added.  The  presence  of  even  large  concen¬ 
trations  of  group  I  or  II  metals  docs  not  affect  the 
accuracy  of  the  a  bove  method ;  in  group  III  the  follow¬ 
ing  equivalent  concentrations  of  cation  per  equivalent 
of  halide  should  not  be  exceeded  :  aluminium  5, 
zinc  5,  manganese  20,  nickel  0-5  with  uranin,  10  with 
eosin,  cobalt  0-5  with  uranin,  5  with  eosin,  uranyl  2. 
A  satisfactory  end-point  cannot  be  obtained  in  the 
simultaneous  presence  of  chromic  and  chromous 
ions,  of  ferric  and  ferrous  ions,  and  of  nickel  and  cobalt 
ions.  Of  the  fourth  analytical  group,  only  cadmium 
in  amount  not  exceeding  5  cquiv.  per  equiv.  of  halide 
can  be  present  without  affecting  the  accuracy  of  the 
results  obtained.  R.  Truszkowski. 

Micro-iodometry.  R.  V.  Teiss  (J.  Russ.  Pliys. 
Chem.  Soc.,  1930,  62,  601— 606).— The  greatest 
accuracy  in  the  iodometric  titration  of  various 
solutions  is  obtained  by  using  0  002A-iodine  solution. 

R.  Truszkowski. 

Determination  of  nitrogen  in  gaseous  mixtures. 
Z.  N.  Blyumshtein  (J.  Appl.  Chem.,  Russia,  1929,  2, 


801 — 807). — Lidov’s  method  (J.  Russ.  Phys.  Chem. 
Soc.,  42,  42)  is  modified.  Chemical  Abstracts. 

Direct  determination  of  nitric  nitrogen  in 
colloidal  [explosive]  powders.  H.  Muraour.— 
See  B.,  1930,  6S7. 

Determination  of  nitrates  [in  water].  G.  W. 
Burke,  M.  Levine,  and  G.  H.  Nelson. — See  B., 
1930,  68S. 

Determination  of  phosphorous  acid.  A.  1J, 
Dunaev  (Min.  Suir.  Tzvet.  Met.,  1929,  424-429).- 
A  saturated  solution  of  sodium  hydrogen  carbonate 
(30  c.c.)  is  added  to  the  neutral  solution  containing 
0-1 — 015  g.  of  phosphorous  acid,  followed  by  5 — 0  c.c. 
of  0-lA-brominc  solution  in  excess  of  that  required 
to  produce  a  yellow  colour.  After  2 — 3  min.  5% 
potassium  iodide  solution  (10  c.c.)  and  4iV-sulphurio 
acid  (10  c.c.)  arc  added,  the  mixture  being  titrated 
after  5  min.  with  0-05A7-sodium  thiosulphate. 

Chemical  Abstracts. 

Determination  of  arsenic  [in  foods  etc.].— See 
B.,  1930,  638. 

Decomposition  of  aluminous  silicates  for 
chemical  analysis.  A.  N.  Finn  and  J.  F.  Klk- 
kotka  (Bur.  Stand.  J.  Res.,  1930,  4,  809 — 813).— 
The  difficulties  introduced  into  silicate  analysis  by 
the  presence  of  large  quantities  of  sodium  salts  used 
in  the  original  decomposition  of  the  substance  by 
fusion  with  sodium  carbonate  may  be  avoided  by 
working  as  follows  :  0-5  g.  of  the  finely-powdered 
substance  is  intimately  mixed  with  0-6  g.  of  sodium 
carbonate  in  a  platinum  crucible  and  the  mixture  is 
heated  at  875°  in  an  electric  muffle  for  2  hrs.  After 
cooling,  the  mass  is  digested  with  1 — 2  c.c.  of  water 
for  10  min.,  broken  up  by  stirring  witli  a  glass  rod,  and 
rinsed  into  a  beaker  with  not  more  than  50  c.c.  of 
water.  The  whole  is  heated  to  boiling,  20  c.c.  of 
hydrochloric  acid  (d  1-19)  arc  added  rapidly  with 
constant  stirring,  and  the  solution  is  evaporated  to 
dryness.  The  residue  is  heated  at  105 — 110°  for  1  hr. 
to  dehydrate  the  silica,  moistened  with  20  c.c.  of  hydro¬ 
chloric  acid  ( d  1-19),  and  boiled  with  100  c.c.  of  water. 
The  silica  is  collected  and  the  analysis  finished  in  the 
usual  way.  A.  R.  Powell. 

Volumetric  determination  of  alkali  metals  in 
glass.  N.  A.  Tananaev  and  A.  K.  Babko— Sec 
B.,  1930,  663. 

Sodium  sulphite  for  analysis.  Holzvekkohl- 
ungs-Ind.  A.-G.  (Chcm.-Ztg.,  1930,  54,  502).-Con- 
trary  to  earlier  statements,  pure  sodium  sulphite  docs 
not  yield  alkaline  solutions  and  the  faint  blue  colour 
with  thymolphthalein  is  destroyed  by  one  drop  oi 
0-lA-hydrochloric  acid.  In  the  use  of  sodium 
sulphite  for  the  determination  of  formaldehyde,  the 
grade  “  pro  analysi  ”  is  not  essential  because  reasonable 
proportions  of  neutral  saline  impurities,  such 
sodium  sulphate,  do  not  affect  the  titration ;  sodium 
carbonate  must,  however,  be  absent.  D.  F.  Twiss. 

Microchemical  detection  of  silver  as  azide. 
R.  Uzel  (Coll.  Czech.  Chem.  Comm.,  1930,  %  ^ 
303). — Silver  may  be  detected  microchemically 
azide  by  adding  a  solution  of  sodium  azide  to  a  neutr  ■ 
solution  of  a  silver  salt  on  a  microscope  slide.  1 
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precipitate  is  dissolved  in  one  drop  of  10%  ammonia 
solution  and  left  to  crystallise.  The  azide  is  di¬ 
morphous,  crystallising  cither  in  needles  or  in  plates. 

G.  W.  Gibby. 

Micro-determination  of  calcium  ions.  M. 
IIousseron  and  N.  Bouissou  (Bull.  Soc.  Gliim.  bid., 
1030,  12,  <182 — 190). — The  calcium  is  precipitated  by 
sodium  tungstate  and  the  precipitate  after  being 
separated  by  centrifuging  and  washing  with  distilled 
water  is  treated  with  dilute  hydrochloric  acid  to 
remove  the  calcium,  the  tungstic  oxide  remaining 
behind.  This  is  dissolved  in  potassium  hydroxide 
solution,  the  mixture  exactly  neutralised,  and  then 
treated  with  titanium  chloride  solution  after  a  definite 
quantity  of  dilute  hydrochloric  acid  has  been  added. 
The  blue  colour  developed  is  compared  with  a 
standard.  The  application  of  the  method  to  solutions 
in  which  iron  and  phosphorus  arc  present  is  also 
described.  W.  0.  Kermack. 

Micro-analysis  of  calcium  ion.  A.  Astri/o 
and  M.  Mousseron  (Compt.  rend.,  1930, 190,  1558 — 
1559 ;  cf.  this  vol.,  443). — An  amount  of  the  liquid  for 
analysis  containing  about  0-5  mg.  of  calcium  is 
mixed  with  5  c.c.  of  the  potassium  nickelonitritc 
reagent  (the  preparation  of  which  is  to  be  described 
later).  After  5  hrs.  the  mixture  is  centrifuged,  the 
precipitated  calcium  potassium  nickelonitritc, 
C'aK2Ni(N02)6,  washed  successively  with  20%  .acetone 
and  alcohol-ether,  and  the  nitrogen  reduced  to 
ammonia  with  aluminium  and  sodium  hydroxide,  the 
ammonia  then  being  determined  alkalimetrically. 
The  method  is  recommended  for  biological  analyses, 
as  the  reagent,  whilst  precipitating  the  alkaline-earth 
metals,  of  which  practically  only  calcium  occurs  in 
such  analyses,  does  not  precipitate  copper,  man¬ 
ganese,  aluminium,  iron,  zinc,  or  magnesium. 

C.  A.  SlLBERRAD. 

Assay  of  calcium  carbide.  R.  Vo  n  dr  ace  k. — 
See  B.,  1930,  (359. 

Analysis  of  calcium  hypochlorite  solutions. 

E.  Fabrizi.— See  B.,  1930,  65S. 

Titrimetric  determination  of  magnesium. 
J.  8.  Pierce  and  M.  B.  Geiger. — Sec  B.,  1930,  659. 

Rapid  electrotitrimetric  determination  of  zinc 
h  a  mineral.  N.  Joassart  and  E.  Leclerc  (Bull. 
Soc.  cliim.  Bclg.,  1930,  39.  231— 238).— A  solution 
containing  0-05 — 0-12  g.  of  zinc  is  made  just  acid  with 
hydrochloric  acid  and  diluted  to  300  c.c.  It  is  then 
titrated,  while  boiling,  with  a  solution  of  potassium 
terrocyanide  containing  a  little  potassium  ferricyanide. 
One  electrode  is  a  coil  of  platinum  wire,  the  other  is  a 
carbon  block.  The  current  falls  rapidly  when  the 
end-point  is  approached.  C.  W.  Gibby. 

Detection  of  copper  and  Feigl’s  rhodanine 
«st  for  silver.  1.  M.  Koltiioee  (J.  Amcr.  Chern. 
Soe.,  1930,  52,  2222— 2226).— The  rhodanine  (Fcigl, 
4.,  1928,  110S)  under  suitable  conditions  is  a  very 
sensitive  test  for  mercury  and  copper.  10  C.c.  of 
aqueous  mercurous  or  strongly  dissociated  mercuric 
salt  give  a  red  precipita  te  or  colorat  ion  on  the  addition 
I  0‘5  c.c.  of  4iY-nitric  acid  and  0-3  c.c.  of  reagent 
(saturated  alcoholic  rhodanine).  0-5  Mg.  of  mercurous 
’on  Per  litre  can  be  detected  and  0-2  mg.  of  mercuric 


in  the  absence  of  halide.  Cupric  salts  give  a  brownish- 
orange  coloration  in  neutral  solution  (sensitivity : 
0-3  mg.  Cu"  per  litre).  Cuprous  ions  in  dilute  acid 
solution  give  a  violet  precipitate  (Funakoshi,  A.,  1929, 
901)  or  orange-brown  coloration  (sensitivity  :  0-1  mg.). 
Cupric  ions  in  the  presence  of  many  metallic  ions  arc 
detected  as  cuprous  after  reduction  with  hydrazine 
sulphate  and  ammonia. 

As  little  as  0-1  mg.  of  copper  per  litre  may  be 
determined  in  the  presence  of  alkali  chloride,  but  in 
the  absence  of  other  metals,  by  a  modification  of  the 
method  of  Clarke  and  Jones  (A.,  1929,  900).  1  C.c.  of 

saturated  potassium  iodatc  is  added  to  10  c.c.  of  copper 
solution  containing  0-2 — 0-3  c.c.  of  0<1%  dimcthyl- 
glvoximc.  The  colour  is  maximal  after  5  min. 

J.  G.  A.  Griffiths. 

Cuprous  sulphide  as  gravimetric  form.  F.  L. 
Hahn  (Ber.,  1930,  63,  [B\,  1616— 1617).— The  con- 
version  of  cupric  into  cuprous  sulphide  is  quantit¬ 
atively-  effected  in  2 — 3  min.  by  heating  the  product  to 
bright  redness  in  a  current  of  sulphur  vapour  intro¬ 
duced  by  a  stream  of  carbon  dioxide  charged  with  the 
vapour  of  methyl  alcohol.  For  this  purpose  a  short 
tube  is  fixed  in  the  lid  of  the  Rose  crucible,  one  end 
of  which  projects  into  the  crucible  and  the  other  end 
into  a  bulb  blown  at  the  end  of  a  silica  tube.  The 
bulb  contains  coarsely  crushed  sulphur  and  the  silica 
tube  serves  for  the  introduction  of  the  carbon  dioxide. 

H.  Wren. 

Electrometric  determination  of  copper.  III. 
Application  of  bi-metallic  electrodes.  M.  E. 
Bring  and  J.  F.  Spencer  (Analyst,  1930,  55,  375— 
382). — The  bi-mctallic  electrode  system  of  Foulk  and 
Bawdcn  (A.,  1926,  927)  may  be  successfully  used  for 
the  titration  of  iodine  liberated  by  the  action  of 
cupric  salts  on  potassium  iodide,  using  either  sodium 
thiosulphate  or  sodium  arsonite.  With  the  former 
all  concentrations  of  copper  down  to  0-004 AT  may  be 
used,  but  solutions  more  dilute  than  0-01Ar  could  not 
be  determined  with  sodium  arsenitc.  The  concen¬ 
tration  of  acetic  acid  and  potassium  iodide  may  be 
varied  over  a  wide  range,  and  copper  may  be  deter¬ 
mined  elcctromctrically  using  thiosulphate  in  the 
presence  of  nickel,  bismuth,  aluminium,  zinc,  lead, 
silver,  and  stannic  tin,  with  as  sharp  an  end-point  as 
in  their  absence.  It  may  also  be  determined  in 
the  presence  of  ferric  iron  if  sufficient  sodium  pyro¬ 
phosphate  is  present  to  convert  the  ferric  ion  into  a 
complex  ferric  pyrophosphate  anion,  but  the  amount 
of  iodine  liberated  from  potassium  iodide  by  a  mixture 
of  ferric  and  cupric  salts  always  falls  short  of  the 
calculated  quantity.  D.  G.  Hewer. 

Determination  and  separation  of  mercury  by 
means  of  cupferron.  A.  Pinkus  and  (Mlle.)  M. 
Katzenstein  (Bull.  Soc.  ehim.  Belg.,  1930,  39,  179 — 
195). — Cupferron  precipitates  mercurous  ions  quantit¬ 
atively  from  nitric  acid  solutions  containing  free  acid 
less  concentrated  than  0-5 N.  The  metal  is  deter¬ 
mined  by  dissolving  the  precipitate  in  hot  iV- nitric 
acid  and  electrolysing  the  solution.  This  method 
permits  the  separation  of  mercury  from  silver, 
lead,  cadmium,  aluminium,  chromic,  manganous, 
nickel,  cobalt,  and  zinc  ions,  which  arc  not  precipit¬ 
ated  by  cupferron  in  acid  solution.  A  separation  of 
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mercurous  from  mercuric  mercury  is  not  possible  by 
this  method,  sinco  mercuric  ion  is  partly  precipitated 
by  cupfcrron  in  moderately  acid  solution.  A  nephelo¬ 
metric  method  of  determining  mercury,  based  on  the 
formation  of  hydrosols  of  metallic  cupfcrron  com¬ 
pounds  (cf.  A.,  1027,  639),  which  is  much  superior  to 
the  colorimetric  sulphide  method,  has  been  developed. 

F.  G.  Tryhorn. 

Ceric  sulphate  in  volumetric  analysis.  VIII. 
Use  of  methyl-red,  erio-glaucin,  and  erio-green 
indicators  in  the  reaction  between  ceric  and 
ferrous  ions.  N.  H.  Furman  and  J.  H.  Wallace, 
jun.  (J.  Amer.  Chcm.  Soc.,  1930,  52,  2347—2352).— 
Tho  end-point  of  the  titration  of  acid  ferrous  sulphato 
with  ceric  sulphato  is  determined  by  methyl-red, 
which  changes  to  brown  or  yellow  (small  end  correc¬ 
tion).  In  the  reverse  titration,  the  indicator,  together 
with  phosphoric  acid,  is  added  just  boforo  tho  end¬ 
point  (colour  change,  yellow  to  violet).  Erio-glaucin 
A  and  alkali-fast  (erio-)grecn  A  (Knop,  A.,  1929, 
C70)  are  roversiblo  indicators  in  tho  above  titrations 
(colours :  yellow  in  ferric  and  pale  rose  in  ceric 
solutions).  Hydrochloric  acid,  calomel,  and  mercuric 
chloride  do  not  interfere.  J.  G.  A.  Griffiths. 

Gravimetric  quantitative  separation  of  alumin¬ 
ium  and  phosphate  ions  from  manganous, 
ferrous,  calcium,  and  magnesium  ions.  B. 
Soi*aja  (Z.  anal.  Chcm.,  1930,  80,  334 — 351). — The 
author’s  method  of  precipitation  by  means  of  “  fusible 
white  precipitate  ”  (A.,  1923,  ii,  583;  1925,  ii,  602) 
has  boon  extended  to  a  number  of  separations.  Satis¬ 
factory  separations  of  alumina  and  phosphoric  acid 
from  manganese,  calcium,  and  magnesium  can  be 
accomplished  by  tho  addition  of  a  suspension  of 
“  fusible  whito  precipitate  ”  in  water  to  a  solution  of 
tho  above  metals,  of  pu  5-0 — 6-5,  provided  that  tho 
ratio  of  tho  alumina  to  tho  phosphoric  acid  present  is 
not  loss  than  3:1.  Alumina  and  phosphoric  acid 
can  bo  separated  from  iron  under  similar  conditions 
by  precipitation  of  tho  two  first-named  with  “  fusible 
white  precipitate  ”  in  the  presence  of  hydroxylaniine ; 
a  doublo  precipitation  is  advisable  if  tho  iron  is 
present  in  large  excess.  H.  F.  Harwood. 

Determination  of  manganese,  iron,  and 
aluminium  in  presence  of  phosphoric  acid.  J.  S. 
Teletov  and  N.  N.  Andronikova  (Z.  anal.  Chcm., 
1930,  80,  351 — 357). — Tho  solution  containing  the 
above  substances  is  diluted  to  200  c.c.,  and  treated 
with  12  c.c.  of  12%  sodium  hydroxide  solution, 
followed  by  1 — T5  c.c.  of  30%  hydrogen  peroxide. 
The  whole  is  boiled  for  30  min.  and  filtered,  manganese 
and  iron  being  precipitated,  whilst  aluminium  and 
phosphoric  acid  pass  into  the  filtrate .  Tho  precipitate 
is  dissolved  in  a  known  amount  of  0TAT-oxalic  acid 
in  the  prescnco  of  15  c.c.  of  sulphuric  acid  (1  :  4),  and 
the  manganese  is  first  determined  by  titration  of  tho 
excess  of  oxalic  acid  with  0-02Ar-potassium  per¬ 
manganate.  Tho  iron  in  solution  is  then  reduced  to 
tho  ferrous  condition  by  passage  through  a  filter 
tube  packed  with  electrolytic  cadmium,  and  deter¬ 
mined  volumetrically.  The  aluminium  and  phos¬ 
phoric  acid  in  tho  original  alkaline  filtrate  may  bo 
separated  by  almost  neutralising  tho  liquid  with 


hydrochloric  acid,  adding  barium  nitrate,  and  keep¬ 
ing  hot  for  some  time.  The  wholo  of  the  phosphoric 
acid  is  precipitated  as  barium  phosphate,  and  after 
filtration  tho  aluminium  in  the  filtrate  can  be  deter¬ 
mined  as  usual  by  precipitation  with  ammonia.  An 
alternative  method  of  treatment  consists  in  acidifying 
tho  solution  with  nitric  acid  and  precipitating  the 
phosphoric  acid  with  ammonium  molybdate;  the 
aluminium  in  the  filtrate  can  then  be  directly  pre¬ 
cipitated  with  ammonia.  The  above  procedure  yields 
excellent  results  provided  that  tho  amount  of  mangan¬ 
ous  oxide  present  does  not  exceed  0-04  g. ;  with 
larger  quantities  the  results  arc  inaccurate. 

II.  F.  Harwood. 

Thiocyanate  method  of  determining  iron. 
Influence  of  different  classes  of  phosphates. 
G.  W.  Leefer  (Analyst,  1930,  55,  370— 371).— The 
danger  of  interference  by  orthophosphate  in  the 
colour  formation  of  ferric  thiocyanate  appears  to 
have  been  exaggerated,  and  the  effects  may  often 
have  been  duo  to  dehydrated  phosphoric  acids, 
mainly  pyrophosphates.  With  regard  to  orthophos¬ 
phates  the  equilibrium  FeP04+3CNS' —  Fe(CNB)3+ 
P04'",  should  bo  pushed  as  much  as  possible  to  the 
right,  and  a  high  concentration  of  thiocyanate  main¬ 
tained.  Working  with  a  solution  containing  10  c.c. 
of  2xV-sulphuric  acid,  1  c.c.  of  i¥/2000-ferric  sulphate 
solution,  and  5  c.c.  of  2-5i¥-ammonium  thiocyanate, 
diluted  to  50  c.c.,  tho  minimum  amount  of  P205  as 
various  types  of  phosphates  which  produce  inter¬ 
ference  are  :  NaPO,,  0-08  mg. ;  Na4P207,  0-40 ;  and 
H3P04,  Na2HP04,  and  KH2P04,  100—120  mg. 
Howovor,  differences  in  concentration  of  acid  and 
thiocyanate  lead  to  a  lower  level  of  toleration.  0-02 
Mg.  of  iron  may  be  conveniently  determined  in  this 
way,  and  tho  thiocyanate  method  is  safo  for  all  bio¬ 
logical  material  [with  tho  possiblo  exception  of  milk, 
for  which  tho  method  of  Marriott  and  Wolf  is  recom¬ 
mended  (A.,  1906,  ii,  582)]  provided  that  the  amount 
of  phosphoric  anhydride  in  tho  Nessler  tube  does 
not  exceed  100  mg.  and  that  precautions  aro  used, 
such  as  duo  time  being  allowed  during  digestion 
of  tho  ashed  material  with  acid  for  any  physo- 
phosphate  to  bo  reconverted  into  orthophosphate. 

D.  G.  Hewer. 

Determination  of  chromium  and  vanadium 
[in  steel].  I.  M.  Kolthoff  and  E.  B.  Sandell.— 
See  B„  1930,  666. 

Entrainment  of  polonium.  Insoluble  deriv¬ 
atives  thereof  as  colloidal  centrifugable  pro* 
cipitates.  M.  Guillot  (Compt.  rend.,  1930,  190. 
1553—1555). — When  the  polonium  is  separated  as 
sulphide  (by  hydrogen  sulphido  from  Ar-hydrochloric 
acid  solution),  as  metal  (by  stannous  chloride  from 
the  same),  or  as  diethyldithiocarhamato  (cf.  this  vot, 
30S,  405;  Esehcr-Desriviercs,  A.,  1926,  S79;  Brffl- 
non,  A.,  1925,  ii,  770),  the  entrainment  of  the  polon¬ 
ium  by  a  precipitate  of  another  compound  is  due  a 
tho  insolubility'  of  the  polonium  compound  and  i 
independent  of  adsorption.  On  the  other  hand, 3 ® 
separation  as  occurs  from  a  strongly  alkaline  mediu  > 
and  in  some  cases  (e.g.,  as  hydroxide)  from  an,afi' 
one,  is  apparently  due  to  selective  adsorption  of 
soluble  ionised  polonium.  Polonium  hydroxide  m 
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closely  resembles  tollurous  acid  than  bismuth  hydr¬ 
oxide.  C.  A.  SlLBERRAD. 

Determination  of  tantalum,  tungsten,  vanad¬ 
ium,  and  molybdenum  in  steel.  K.  Swoboda  and 
R.  Horny.— .See  B.,  1930,  067. 

Detection  of  traces  of  gold  chloride  in  photo¬ 
graphic  salts.  L.  Settimj. — See  B.,  1930,  641. 

Potentiometric  determination  of  gold  and 
platinum.  E.  Muller  and  W.  Stein  (Z.  Elektro- 
chem.,  1930,  36,  376 — 3S3). — Gold  in  solution  is  deter¬ 
mined  potentiometrically  by  titration  with  titanic 
chloride  (cf.  this  vol.,  728),  and  also  with  stannous 
chloride.  High  values  obtained  with  the  former  are  due 
to  slight  decomposition  of  the  titanic  chloride  in  the 
presence  of  gold;  the  error  may  be  determined  and 
allowed  for.  Accurate  results  are  obtained  until  stan¬ 
nous  chloride.  By  means  of  titanic  chloride  gold  and 
platinum  may  each  be  determined  in  the  same  solu¬ 
tion  with  an  error  of  about  2%  by  effecting  the  first 
part  of  the  titration  at  the  ordinary  temperature 
and  the  latter  part  at  50°.  Only  the  sum  of  the 
two  elements  may  be  found  with  stannous  chloride. 
The  standardisation  of  the  stannous  chloride  by  a 
potentiometric  titration  against  dichromatc  is  accurate 
only  under  specific  conditions.  H.  I.  Downes. 

Ultramicroscope  allowing  the  direct  projection 
of  ultramicroscopic  tests  and  Brownian  move¬ 
ment.  A.  Thrpain  and  R.  de  Bony  de  Lavergne 
(Compt.  rend.,  1930,  190,  1398 — 1399). — Concentric 
circles  of  black  paper  (9  cm.  diameter)  are  attached 
to  the  parallel  bases  of  two  glass  hemispheres  so  as  to 
cut  of!  the  central  portion  of  a  beam  of  light  from  an 
electric  arc.  By  means  of  suitable  projection  appar¬ 
atus  an  image  of  particles  in  Brownian  movement  in 
a  drop  of  liquid  5  mm.  in  diameter  may  be  obtained 
at  1  m.  from  the  apparatus.  J.  Grant. 

Photo-electric  cell  for  the  ultra-violet. 
Mechanism  of  sensitisation.  H.  Hulubei  (Compt. 
fund.,  1930,  190,  1549 — 1552). — For  researches  in 
the  region  2800 — 2S50  A.  a  palladium  photo-electric 
cell  having  a  quartz  window,  central  anode,  and 
cathode  of  “  black  body  enclosure  ”  form  lias  been 
devised.  The  palladium  is  deposited  on  a  silver 
support  by  a  slow'  discharge  (maximum  voltage  1200) 
in  hydrogen  at  a  few'  tenths  of  a  mm.  pressure.  An 
osmo-regulator  addition  is  advisable.  The  acceler- 
ating  potential  should  be  120 — 480  volts  according 
to  the  pressure  of  hydrogen.  Such  a  cell  w'orks 
satisfactorily  to  the  limits  of  transparency  of  quartz 
and  shows  satisfactory  stability.  The  mechanism  of 
the  sensitisation  of  photo-electric  cells  by  making  the 
metal  the  cathode  for  a  discharge  in  an  atmosphere 
hydrogen  is  discussed,  and  preliminary  experi¬ 
ments  with  palladium  and  potassium  suggest  that 
the  elfect  is  at  least  mainly  due  to  active  hydrogen, 
and  but  slightly,  if  at  all,  to  mechanical  action. 

C.  A.  Silberrad. 

Leonard  Hill  acetone-metbylene-blue  actino- 
®eter.  q\  \y.  B.  Osborn  and  A.  D.  Stammers 
(orit.  J,  Actinother.,  1930,  5,  68— 69).— Exclusion 
01  air  is  essential  for  securing  reproducible  results. 

G.  W.  Gibby. 


Laboratory  apparatus.  [Desiccators  and 
drying  ovens.]  F.  W.  Horst  (Chem.  Fabr.,  1930, 
250— 252).— Pu mice  used  with  sulphuric  acid  in 
desiccators  may  contain  chlorides  which,  if  present 
in  more  than  traces,  should  he  removed  with  dilute 
sulphuric  acid  before  use.  The  feet  of  porcelain 
crucible  stands  for  desiccators  are  advantageously 
secured  by  copper  wire  to  a  framework.  The  door 
of  a  drying  oven  is  usually  not  quite  tight  and  in 
exact  determinations  of  moisture  errors  may  he  intro¬ 
duced  by  the  entrance  of  moist  outside  air  around 
the  door.  It  is  desirable  to  evacuate  the  oveij  by 
means  of  a  filter  pump,  to  place  the  sample  to  he 
dried  in  the  hack  of  the  oven,  and  to  turn  off  the 
gas  a  quarter  of  an  hour  before  the  sample  is  due  for 
removal.  C.  Irwin. 

Non-isothermal  adiabatic  calorimetry.  II. 
Measurement  of  temperature  changes  of  less 
than  0‘1°  with  an  accuracy  of  ±0-0001°.  E. 
Lange  and  K.  P.  Miscenko  (Z.  phvsikal.  Chem., 
1930,  148,  161—176;  cf.  A.,  1929,  1238).— The  con¬ 
struction  and  manipulation  of  an  adiabatic  calori¬ 
meter  are  described.  By  means  of  a  Beckmann 
thermometer  graduated  in  0-001°  temperature  changes 
of  less  than  0*1°  can  he  measured  with  an  accuracy  of 
±0-0001°.  R.  Cuthill. 

Gas  analysis  pipette  for  difficult  absorptions. 
M.  SnEpnERD  (Bur.  Stand.  J.  Res.,  1930,  4,  747 — 
752). — The  gas  inlet  tube  of  the  bubbling  pipette  is 
turned  slightly  upwards  and  opened  out  to  form  an 
inclined  flat  dish-shaped  end  -which  is  closed  with  a 
sealed -in  platinum  disc  0-05  cm.  thick  and  20  mm, 
in  diameter  perforated  with  212  holes  0-06  mm.  in 
diameter  spaced  1  mm.  apart  and  extending  to  within 
2  mm.  of  the  outer  edge  of  the  disc.  A  pressure  of 
30  mm.  of  mercury  is  required  to  force  the  gas  through 
the  perforations.  Thorough  contact  with  the  absorp¬ 
tion  liquid  is  ensured  by  this  arrangement,  which 
renders  it  possible  to  remove  oxygen  completely  from 
air  by  passing  it  three  times  through  alkaline  pyro- 
gallol,  whereas  ten  treatments  are  necessary  in  the 
ordinary  typo  of  absorption  pipette. 

A.  R.  Powell. 

New  principle  of  nephelometric  comparison. 
F.  L.  Hahn  (Ber.,  1930,  63,  [1?],  1543— 1545).— The 
liquids  under  comparison  contained  in  glass  tubes  are 
placed  in  a  blackened  case.  Light  from  a  uniform 
source  (w'indow  etc.)  passes  through  a  filter  near  the 
bottom  of  the  case  and  is  reflected  upwards  through 
the  solution.  A  second  filter  in  the  side  of  the  case 
permits  the  light  to  fall  directly  on  to  the  solution. 
The  two  filters  preferably  allow  lights  of  complement¬ 
ary  colours  to  pass.  Greater  accuracy  is  obtained  by 
this  method,  since  differences  of  transparency  are 
transformed  into  differences  of  colour  tone  to  which 
the  eye  is  more  sensitive.  H.  Wren. 

Inorganic  lubricants.  I.  Amalgams.  W.  A. 
Boughton  (J.  Aincr.  Chem.  Soc.,  1930,  52,  2421 — 
2422). — Satisfactory  lubrication  of  taps  with  amal¬ 
gams  is  accomplished  by  previously  heavily  silvering 
the  glass  surfaces.  Deterioration  occurs  after  a  few 
days  and  is  immediate  in  the  presence  of  acid  gases 
or  aqueous  solutions  of  many  salts. 

•I.  G.  A.  Griffiths. 


1014 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Calculation  of  surface  tension  from  measure¬ 
ments  of  capillary  rise.  A.  W.  Porter  (J.  Sci. 
Instr.,  1930,  7,  197 — 198). — A  tabic  is  given  to 
facilitate  the  calculation  of  capillary  constants  from 
the  rise  of  liquids  in  narrow  tubes.  The  ratio  of 
radius  of  tube  to  capillary  rise  is  tabulated  against 
the  difference  from  kf'2r-\- 1  /6,  for  values  of  rjh 
between  0-01  and  0-34.  C.  W.  Gibby. 

Preparation  of  mirrors  by  sputtering  metals 
on  to  glass  surfaces.  A.  C.  G.  Beach  (J.  Sci. 
Instr.,  1930,  7,  193 — 195). — Experimental  details  are 
givtfn  for  the  preparation  of  mirrors  of  silver  and 
nickel  by  sputtering.  C.  W.  Gibby. 

Constant-temperature  preheater.  S.  T.  Bow¬ 
den  (J.S.C.I.,  1930,  49,  257 — 25St). — Water  is  passed 
over  a  300-watb  electrical  heater  fixed  centrally  in  a 
cylindrical  Dewar  flask.  Equilibration  of  the  tem¬ 
perature  of  the  issuing  water  is  effected  by  means 
of  a  thick  layer  of  soft  copper  gauze.  Rough  adjust¬ 
ment  of  the  temperature  of  the  water  is  made  by 
altering  the  rate  of  flow  through  the  apparatus,  and 
final  adjustment  by  means  of  a  variable  resistance  in 
series  with  the  electrical  heater. 

Viscosimeter.  A.  Kampf  and  O.  Schbenk 
(Kunstseide,  1929,  11,  376 — 381;  Chcm.  Zentr., 
1930,  i,  751). — A  viscosimeter  suitable  for  use  with 
moderately  and  high]}’'  viscous  materials  is  described. 

A.  A.  Eldridgk. 

Apparatus  for  catalytic  hydrogenation.  J. 

Frejka  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  433 — 
439). — An  apparatus  in  which  hydrogen  can  be 
generated  and  stored  at  a  given  pressure  and  with 
which  the  volume  used  in  hydrogenation  can  be 
measured  is  described.  C.  W.  Gibby. 

Sensitive  and  manometric  flames.  R.  C. 
Colwell  (Rev.  Sci.  Instr.,  1930,  [ii],  1,  347 — 350). — 
Designs  of  special  burners  for  producing  sensitive 
flames  with  natural  gas  arc  described. 

C.  W.  Gibby. 

Sensitive  method  for  determining  refractive 
indices.  S.  A.  Korff  and  J.  Q.  Stewart  (Rev. 
Sci.  Instr.,  1930,  [ii],  1,  34 1 — 346). — The  fringes  pro¬ 
duced  by  a  Michelson  interferometer  are  measured 
with  a  spectrometer.  C.  W.  Gibby. 

Current-temperature  relations  in  tungsten 
pyrometric  filaments.  G.  Ribaud  (J.  Phys. 
Radium,  1930,  [vii],  1,  170 — 184). — In  a  pyrometer 
of  disappearing-filament  type  with  tungsten  filament, 
in  a  vacuum,  of  sufficient  length  for  the  central 


portion  to  be  at  constant  and  maximum  temperature 
the  values  of  1  jl  x  dl  /AT  and  of  1  jl  X  (U  /AS,  where  1 
is  the  current,  T  the  true,  and  S  the  apparent  tem¬ 
perature  (temperature  of  brightness)  are  independent 
of  the  shape  and  dimensions  of  the  filament.  Based 
on  results  previously  obtained  (Ann.  Physique,  1927. 
[x],  7,  5)  the  above  ratios  and  connected  data  are 
calculated  and  a  curve  connecting  ]  //  xdlfdS  and  *S' 
(for  X— 0-055  p)  is  drawn.  With  a  filament  0-00  mm. 
diam.  the  current  variations  at  the  m.  p.  of  gold  and 
palladium  are  respectively  0-00033  and  0-00045  amp. 
per  1°.  The  necessary  modifications  for  absorbing 
glasses  and  for  short  filaments  arc,  detailed,  with 
S/I  curves  for  three  different  short-length  filaments, 
showing  their  gradual  approximation  to  a  similar 
curve  for  a  long  filament  which  is  almost  a  straight 
line.  C.  A.  Silberrad. 

Connecting  flask  for  vacuum  distillation. 
K.  II.  Slotta  (Chem.  Fabr.,  1930,  183).— A  Would 
bottle  such  as  is  commonly  used  between  the  dis¬ 
tillation  flask  and  water  pump  in  vacuum  distillation 
is  a  source  of  leakage  and  occupies  space.  It  may  be 
replaced  by  a  closed  cylindrical  glass  bulb  clamped 
to  the  side  of  the  bench  and  having  four  glass  con¬ 
nexions.  These  lead  to  the  pump,  to  the  flask,  to 
the  manometer,  and,  as  a  safety  release,  to  air.  The 
arrangement  is  clean  and  compact.  0.  Irwin. 

Differential  fractional  distillation.  P.  M. 
Ginnings  (J.  Amer.  Chem.  Soc.,  1930,  2420 — 2421). 
— A  method  of  graphing  results  to  yield  a  sharp 
maximum  at  the  b.  p.  of  each  component  is  suggested. 

J.  G.  A.  Griffiths. 

Nomogram  for  reduction  of  gas  volumes  to 
N.T.P.  G.  Barr  (J.S.C.I.,  1930,  49,  21— 23t).- 
Equations  are  given  and  numerical  values  of  co¬ 
ordinates  tabulated  for  the  construction  of  a  nomo¬ 
gram  for  the  calculation  of  reduction  factors  for  the 
volumes  of  dry  or  of  moist  gases.  There  are  uniformly 
divided  linear  scales  for  barometric  pressure  and 
factor,  and  a  non-uniform  straight  or  curved  scale 
for  temperature.  The  factor  may  be  read  to  ±0-0001 . 
By'  the  addition  of  an  extra  scale  actual  volume  cor¬ 
rections  may  be  determined,  with  some  sacrifice  both 
of  accuracy'  and  of  simplicity. 

Was  Mendeleev ’s  system  known  prior  to  1869  7 
G.  Elsen  (Chem.  Weekblad,  1930,  27,  378-379).- 
A  historical  survey.  The  classification  of  the  elements 
into  seven  groups  was  proposed  bv  Cooke  in  1S54- 
II.  F.  Giu.be. 


Geochemistry. 


Sea-water  near  Puget  Sound  Biological 
Station  during  the  summer  of  1927.  T.  G. 
Thompson,  R.  C.  Miller,  G.  H.  Hitchins,  and 
S.  P.  Todd  (Pub.  Puget  Sound  Biol.  Sta.,  1929,  7, 
65—99).  Chemical  Abstracts. 

Chemical  character  of  the  hot  springs  of 
Arkansas  and  Virginia.  M.  D.  Foster  (Ind.  Eng. 
Chem.,  1930,  22,  632 — 633). — A  series  of  analyses 
shows  that  the  mineral  matter  in  the  hot  springs  of 


Arkansas,  about  200  in  10°,  consists  almost  entirely 
of  calcium  hydrogen  carbonate  and  silica.  The 
of  the  hot  springs  of  Virginia  contains  muck  more 
sulphate  and  a  trace  of  hydrogen  sulphide.  .Seasoiw 
changes  are  most  evident  in  the  cooler  and  shall0"01 
springs  and  are  of  concentration  only'.  C.  I®"1*' 
Radioactivity  and  chemical  composition  ® 
some  New  Zealand  thermal  waters.  1?-  / 

Grigg  and  M.  N.  Rogers  (New  Zealand  J-  a''' 


OEOOHEMISTRY. 
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Tech.,  1929,  11,  216 — 219). — The  amounts  of  radium 
emanation  in  22  samples  of  thermal  waters  varied  from 
I)  to  3-6  mg.  per  million  litres  of  water,  whilst  the 
amounts  of  radium  in  9  samples  varied  from  0-0025 
to  0-0300  mg.  per  million  litres.  E.  Holmes. 

Iodine  in  the  air,  dew,  soil,  and  water  in  Salta 
[Argentina].  Iodine  in  food  in  Salta.  P.  Maz¬ 
zocco.  Iodine  content  of  the  thyroid  of  sheep  in 
Salta  and  at  the  coast.  P.  Mazzocco  and  C.  A. 
Aranda.  Iodine  metabolism  and  prophylaxis  of 
goitre  in  Salta.  P.  Mazzocco  (Semana  mid.,  1930, 
37,  358—364,  364—366,  366—370,  370— 373b— Air 
contained  0 — 0-0008  mg.  per  m.3,  and  dew  0 — 0-003 
mg.  per  m.2  Soil  of  the  Buenos  Aires  and  Salta 
districts  contains  0-0018 — 0-0028  and  0-14 — 0-67  mg. 
per  kg.,  respectively.  Iodine  in  vegetables  varies 
from  0-005 — 0-085  mg.  per  kg.,  the  values  in  non- 
goitrous  districts  being  0-016 — 0-115  mg.  Meat  con¬ 
tained  0-008 — 0-025,  milk  0-025 — 0-035,  and  eggs 
0-065 — 0-080  mg.  of  iodine,  values  for  non-goitrous 
districts  being  0-040 — 0-045,  0-15 — 0-18,  and  0-20 — 
0-22  mg.,  respectively.  The  iodine  content  of  the 
sheep’s  fresh  thyroid  gland  (which  decreases  with 
the  weight  of  the  gland)  was  :  0-019 — 0-049%  (Salta), 
0-095—0-231%  (Buenos  Aires),  0-115%  (Santa  F6). 
The  average  daily  intake  of  iodine  per  person  in  Salta 
:  is  below  0-04  mg.,  and  is  inadequate. 

I  Chemical  Abstracts. 

Physico-chemical  study  of  the  water  and  mud 
of  salt  lakes  of  the  Ukraine  and  of  the  Kuban 
district.  E.  S.  Burkser  (Ann.  Inst.  Anal.  Phys. 
Chem.,  1930,  4,  133— 162).— The  results  of  the 
chemical,  physical,  and  radiological  analysis  of 
the  water  and  mud  of  a  number  of  salt  lakes  in  the 
Odessa  district,  and  in  the  vicinity  of  the  Black  Sea 
snd  of  the  Sea  of  Azov  are  given. 

R.  Truszkowski. 

Mud  deposits  of  Lake  Saki.  S.  A.  Schtj- 
karev,  S.  K.  Kosman,  and  0.  M.  Kosman  (Ann. 
lust.  Anal.  Phys.  Chem.,  1930,  4,  163—195).— 
Analyses  are  given  of  sludge  taken  from  various  parts 
j  "t  the  bottom  of  Lake  Saki.  R.  Truszkowski. 

[  Chemical  and  petrographic  examination  of  the 
therapeutic  sludges  taken  from  Lake  Saki.  P.  T. 
Ivanov  (Ann.  Inst.  Anal.  Phys.  Chem.,  1930,4, 197— 
-06). — The  composition  and  structure  of  vertical  scc- 
™113°f  Lake  Saki  mud  deposists  are  not  homogeneous. 
White  strata  contain  chiefly  gypsum  and  sand,  with 
au  inconsiderable  admixture  of  carbonates  and 
a  uminosilicates,  whilst  black  strata  are  composed  of 
day  containing  sand,  calcite,  magnesite,  dolomite, 
B'psum,  and  organic  debris ;  the  entire  mass  of  the 
.ck _ strata  is  permeated  by  hydrotroilite,  which 
gives  it  its  colour.  '  R.  Truszkowski. 

th^T?eW  work  °I  thm  research  laboratory  of 
he  Health  Insurance  Board  sanatoria  in  Eupa- 
lona-  {.Sludge  of  salt  lakes.]  A.  F.  Saoai- 
uatschni  (Ann.  Inst.  Anal.  Phys.  Chem.,  1930,  4, 
i  n“i  i  ' — conlposition  of  the  sludge  forming 
n  suit  lakes  depends  on  reactions  taking  place  between 
salts,  and  varies  with  the  concentration  of 
“Atter.  The  components  of  sludge  insoluble  in 
0  - ,e  hydrochloric  acid  are,  together  with  hydrated 
es  °1  Iron  and  aluminium  and  ferrous  h3Tdro- 


sulphide,  responsible  for  its  colloidal  properties.  The 
formation  of  fresh  layers  of  sludge  is  due  exclusively 
to  fresh  suspension  of  soil  being  discharged  into  the 
waters  of  the  lake.  R.  Truszkowski. 

Physico-chemical  properties  of  the  Baskunt- 
schak  salt  lake.  A.  P.  Nikolaievski  (Ann.  Inst. 
Anal.  Phys.  Chem.,  1930,  4,  217— 276).— Seasonal 
variations  in  the  physical  constants  and  the  chemical 
composition  of  the  water  of  Lake  Baskuntschak,  and 
of  the  deposits  separating  from  it,  are  recorded. 

R.  Truszkowski. 

Chemical  composition  of  the  Solikamsk  salt 
deposits.  J.  V.  Moratsohevski  (Ann.  Inst.  Anal. 
Phys.  Chem.,  1930,  4,  113 — 132). — The  results  of  a 
detailed  chemical  analysis  of  potassium  minerals  from 
the  Solikamsk  deposits  arc  given. 

R.  Truszkowski. 

Bromine  content  of  Solikamsk  carnallites. 
N.  N.  Efremov  and  A.  A.  Veselovski  (Ann.  Inst. 
Anal.  Phys.  Chem.,  1930,  4,  99 — 112). — The  bromine 
content  of  Solikamsk  carnallite  is  little  inferior  to 
that  of  the  Stassfurt  deposits.  The  preparation  on  a 
technical  scale  of  bromides  presents  no  difficulties, 
and  can  be  accomplished  by  using  the  cold  method  of 
extraction  of  potassium  chloride.  Bromides  remain 
in  the  mother-liquors  after  crystallisation  of  potassium 
chloride,  chiefly  as  magnesium  bromide ;  the  loss  of 
bromides  under  these  conditions  does  not  exceed 
5 — 10%.  R.  Truszkowski. 

Mineralogical  composition  of  certain  samples 
of  Solikamsk  salts.  I.  V.  PoiRf:  (Ann.  Inst. 
Anal.  Phys.  Chem.,  1930,  4,  85 — 98).— The  three 
varieties  of  carnallite  found  in  the  Solikamsk  deposits, 
viz.,  colourless,  red,  and  opalescent  yellow  carnallite, 
differ  from  one  another  in  the  nature  of  the  included 
oxides  of  iron.  These  are  absent  from  colourless 
carnallite,  are  present  as  spherical  reddish-brown 
granules  in  red  carnallite,  and  as  needles,  threads, 
and  platelets  in  the  last-named  variety.  In  addition 
to  these,  very  finely-divided  particles  of  iron  oxide 
are  present  in  all  varieties  of  carnallite  examined, 
with  the  exception  of  a  lemon-yellow  variety.  The 
coloration  of  sylvite  is  due  to  the  same  causes  as  is 
that  of  carnallite.  Opalescence  is  due  to  the  presence 
of  minute  bubbles  of  gas.  The  deposition  of  sodium 
chloride  took  place  before  that  of  other  salts  at 
Solikamsk,  as  the  sodium  chloride  crystals  found  in 
the  layers  of  carnallite  have  rounded  edges,  pointing 
to  their  partial  subsequent  dissolution.  The  de¬ 
position  of  sodium  chloride  and  of  sylvite  was  in  all 
probability  simultaneous,  as  numerous  cases  of  in¬ 
clusions  of  halite  in  sylvite  crystals  and  vice  versa 
have  been  found.  Anhydrite  and  sodium  carbonate 
appear  as  well-developed  crystals,  often  in  associ¬ 
ation  with  clay  seams  and  pockets.  These  are  prob¬ 
ably  of  secondary  formation.  Halite  and  sylvine 
crystals  contain  numerous  rhythmically  distributed 
inclusions;  these  are  due  to  periodic  rapid  crystallis¬ 
ation  occasioned  by  influx  of  fresli  supersaturated 
solution.  Solikamsk  carnallite  is  often  strongly 
doubly  refractive,  as  a  result  of  pressure  to  which  the 
crystals  had  been  subjected.  R.  Truszkowski. 

Order  of  deposition  of  the  Solikamsk  potass¬ 
ium  salts  from  the  point  of  view  of  the  course  of 
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crystallisation  of  the  quaternary  system  :  KC1- 
NaCl-Mg'CL-Kp.  G.  G.  Urazov  (Ann.  Inst. 
Anal.  Phys.  Chem.,  1930,  4,  41 — S3). — A  study  of 
the  crystallisation  field  of  sodium  chloride  in  the 
quaternary  system  KCl-NaCl-MgCl2-H20  shows  that 
sodium  chloride  crystallises  out  first,  then  sylvite, 
and  finally  carnallite.  The  same  order  is  observed 
in  the  Solikamsk  deposits,  indicating  that  no  second¬ 
ary  action  has  taken  place  since  the  deposition  of 
these  salts.  The  presence  of  layers  of  sodium  chloride 
in  the  sylvite  and  carnallite  strata  is  due  to  the  influx 
of  sodium  chloride  solution  to  the  lake  at  some  period 
subsequent  to  the  formation  of  the  main  deposits, 
whilst  the  presence  of  sylvite  above  carnallite  is  due 
to  redissolution  of  the  former  salt  with  subsequent 
redeposition  in  a  different  location. 

R.  Trtjszkowski. 

Eruptive  rocks  of  the  Oberwiesenthal,  Erzge¬ 
birge.  R.  Herre  ‘(Chem.  Erde,  1930,  4,  632 — 665). 
— Petrographical  descriptions  with  chemical  analyses 
are  given  of  phonolites  and  basalts  from  this  locality 
in  Saxony.  L.  J.  Spencer. 

Formulisation  of  silicates.  W.  Kunitz  (Chem. 
Erde,  1930,  4,  549 — 550). — A  further  discussion  of 
the  chemical  formula  of  tourmaline,  with  comparison 
of  the  views  of  the  author  (A.,  1929,  905)  and  of 
Machatschki  (this  vol.,  315).  To  conform  with  the 
determination  that  the  unit  cell  contains  three  mole¬ 
cules,  the  empirical  formula  may  be  multiplied  by 
3/2  or  9/4.  L.  J.  Spencer. 

Iron  and  manganese  hydroxide  sols  in  relation 
to  the  black  coating  on  rocks  and  the  formation 
of  later ite.  W.  Knahst  (Chem.  Erde,  1930,  4, 
529 — 548). — Sols  of  the  hydroxides  were  prepared 
with  phosphoric  acid  as  a  peptising  agent,  and 
various  experiments  were  made  to  determine  the 
conditions  for  their  coagulation.  The  bearing  of 
these  experiments  on  the  deposition  of  iron  and  man¬ 
ganese  oxides  as  a  coating  on  rocks  and  on  the  form¬ 
ation  of  laterite  is  discussed.  L.  J.  Spencer. 

Origin,  weathering,  and  artificial  colouring  of 
agate.  H.  Heinz  (Chem.  Erde,  1930,  4,  501 — 
525). — The  different  layers  in  agates  were  examined 
chemically,  optically,  and  by  X-rays.  Analyses  are 
given  of  the  white  weathered  crust  and  of  the  fresh 
agates  :  e.g.,  flint  from  the  English  Chalk  gave  I  for 
the  inner  black  portion,  and  II  for  the  white  chalk-like 
crust. 

»SiOa.  (Fe,Al),Os.  (Mg.Mn)O.  CaO.  Ign.  d. 

T.  97-5)3  0-27  0-20  0-59  1-25  2-596 

It.  9(5-72  0-28'  0-09  1-71  1-68  2-501 

The  portion  soluble  in  10%  potassium  hydroxide 
solution,  taken  to  represent  admixed  opal,  varies  in 
different  bands  from  5-02  to  30-69%,  with  a  corre¬ 
sponding  range  in  density  from  2-620  to  2-601 . 
Artificial  colouring,  by  soaking  in  sugar  solution  for 
14  days  and  then  in  concentrated  sulphuric  acid, 
was  effected  in  the  finer-grained  layers  containing 
more  opal,  rather  than  in  porous  weathered  layers. 
Banded  and  tubular  structures,  similar  to  those  seen 
in  agates,  were  obtained  experimentally  by  the  inter¬ 
action  of  silicic  acid  sols  and  salt  solutions. 

L.  J.  Spencer. 


Agate.  G.  Linck  and  H.  Heinz  (Chem.  Erde, 
1930,  4,  520 — 528). — A  discussion  of  the  preceding 
paper.  The  banding  of  agate  is  attributed  to  the 
alternating  action  of  solutions  of  silicic  acid  and  of 
salts,  the  former  during  the  dry  season  and  the  latter 
during  the  wet  season  of  the  year.  L.  J.  Spencer. 

Occurrence  of  magnetite  and  ilmenite  in  sand 
from  the  banks  of  the  River  Gallego.  I.  Parga 
and  11.  Lorenzo  (Anal.  Fis.  Quim.,  1930,  28,  353— 
357). — Analysis  of  sands  from  42  places  on  the  north¬ 
west  coast  of  Spain  indicates  that  ilmenite  is  in 
general  present  to  a  much  greater  extent  than  is 
magnetite;  four  samples  contained  81,  58,  25,  and 
17%  of  ilmenite,  and  0-2,  01,  0-6,  and  0-9%  of 
magnetite  respectively.  Magnetic  separation  of  the 
two  minerals  is  easily  effected,  since  the  sands  are  of 
non-volcanic  origin  and  are  therefore  free  from 
titanomagnetite.  H.  F.  Gellbe. 

Mineralogical  study  of  the  soil  of  the  Vercelli 
district.  E.  RErossi  (Atti  R.  Accad.  Sci.  Torino, 
1929,  64,  335—358;  Chem.  Zentr.,  1930,  i,  425). 

Chloritoids.  F.  Corin  (Bull.  Acad.  roy.  Belg., 
1929,  [v],  15,  92S — 931). — A  stereographic  projection 
has  been  constructed  according  to  the  method  of 
Fcdcrov  after  an  examination  of  a  number  of  speci¬ 
mens  of  chloritoids.  F,  G.  Tryhorn. 

Geochemistry  of  Galician  rocks.  I.  P. 
Pondal  (Anal.  Fjs.  Quim.,  1930,  28,  488—489).- 
From  a  general  study  of  Galician  rocks  it  appears 
that  the  content  of  nickel,  chromium,  and  vanadium 
is  very  much  greater  in  basic  rocks  than  in  acidic 
rocks.  The  samples  investigated  contained  V203 
0-005—0-083%,  Cr203  0-002— 0-32%,  and  NiO  0-0- 
0-42%.  “  H.  F.  Gillbe. 

Nepheline-gneiss  complex  near  Egan  Chute, 
Dugannon  Township,  and  its  bearing  on  the 
origin  of  the  nepheline  syenite.  F.  F.  Osborne 
(Amer.  J.  Sci.,  1930,  [v],  20,  33— 60).— Analyses  are 
given  of  ijolites,  hornblende  nepheline  syenite,  vesuvi- 
anite,  and  nephclifie  garnet  rock  from  the  locality 
named.  C.  W.  Gibby. 

Self-electrification  of  sulphide  ore  bodies.  A. 
Matsubara  (Japan.  J.  Geol.,  1930,  7,  59— 73).— A 
local  surface  P.D.  of  an  ore  is  due  to  difference 
in  composition  of  the  surrounding  ground  water. 
Natural  sulphide  ore  converts  the  hydrogen  ions 
(imparting  a  higher  surface  potential)  into  hydrogen 
sulphide  ions  (imparting  a  lower  surface  potential), 
whilst  atmospheric  oxidation  produces  the  former  at 
the  expense  of  the  latter  ions.  Surface  potential  is 
greater  in  the  upper  part  of  the  ore. 

Chemical  Abstracts. 

Brazilian  diamond  fields.  A.  P.  L.  Betdi 
(Bull.  Soc.  Fran?.  Min.,  1929,  52,  51—55;  Clic™. 
Zentr.,  1930,  i,  958). — The  matrix  is  a  breccia  witt 
a  siliceous  agglutinant  containing  A1„03  20-68—28-50, 
MgO  2-33—3-3,  K„0  4-72—9-90,  Na20‘2-54— 4-75% 
A.  A.  Eldridce. 

Constitution  of  mica.  VIII.  J.  Jakob  (A- 
Krist.,  1929,  72,  327— 3S0 ;  Chem.  Zentr.,  1930,  i, 
957— 95S). — To  the  muscovite  group  belong  musco¬ 
vite,  .  serezite,  phengite,  fuchsite,  lepidolite,  zinn- 
■waldite,  lithionite,  and  polylithionite ;  the  members 
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are  classified  according  to  the  ratios  K20-j-H,0  |- 
MgO :  Al.,0.j :  SiO,/2,  and  their  structure  from  the 
units  AlG“(Si05,Sit)„)3,  Al(.K„H4(SiOG,SiO,)3, 
Al3KH2(Si04,Si02)3,  Al3KH'8(Si03,Si02)3;  and 
Al3KH14(Si0G,Si02)3  is  discussed.  A  continuous  series 
of  mixed  crystals  does  not  occur  in  nature. 

A.  A.  Eldrihge. 

Heulandite.  P.  G’aubert  (Bull.  Soc.  Prang. 
Min.,  1029,  52,  14 — 42  ;  Chcrn.  Zentr.,  1930,  i,  958). 

Fusion  of  algodonite  and  whitneyite.  F. 
Machatschki  (Zentr.  Min.  G’eol.,  1929,  A,  371— 
373;  Chem.  Zentr.,  1930,  i,  957).— X-Ray  studies 
support  Borgstrom’s  view  (Geol.  For.  Forh.,  38,  96) 
that  copper  and  the  compound  Cu3As  are  formed. 

A.  A.  Eldridge. 

Essential  constituent  of  Japanese  acid  clay  and 
a  theory  of  its  reactions.  N.  Kameyama  and  S. 
Oka  (J.  Soc.  Chcm.  Ind.  Japan,  1930,  33,  92— 95b). 
—The  essential  constituent  of  the  Japanese  acid  clay 
crystal  is  regarded  as  being  an  aluminosilicic  acid 
of  the  probable  formula  Al203,6Si02,H20.  By  assum¬ 
ing  a  face-centred  cubic  arrangement"  of  the  oxygen 
atoms,  calculations  based  on  the  density  indicate  a 
relatively  loose  packing  of  the  oxygen  atoms,  which 
b  consistent  with  the  observed  refractive  index  of 
the  material.  The  acidity  of  the  clay  is  ascribed  to 
;  the  valencies  of  the  surface  atoms  not  being  corn¬ 
s'  pletely  saturated,  so  that  the  surface  hydrogen 
atoms  are  readily  replaced.  Interaction  of  the  clay 
with  a  neutral  salt  solution  primarily  liberates  free 
acid,  but  this  in  turn  removes  aluminium  atoms  from 
the  surface  of  the  clay  and  yields  a  solution  which 
although  containing  no  free  acid  has  an  acid  reaction 
on  account  of  hydrolysis  of  the  aluminium  salt.  The 
restricted  action  of  the  acid  on  the  clay  is  due  to 


an  initial  removal  of  the  surface  aluminium  atoms 
which  leaves  a  surface  containing  only  silicic  acid. 
The  marked  adsorptive  power  of  the  clay  is  ascribed 
to  its  polar  properties,  and  calculations  of  the  ultimato 
particle  size  for  the  adsorption  of  indophenol,  regard¬ 
ing  the  latter  as  a  monoacid  base,  yield  results  in 
good  agreement  with  those  obtained  by  direct  measure¬ 
ment.  Combined  water  is  expelled  at  about  500° 
and  at  a  temperature  between  500°  and  600°  the 
power  of  reversibly  adsorbing  water  is  lost,  and  the 
X-ray  diagram  alters.  H.  F.  Gillbe. 

Graphite  from  Koschary-Alexandrov.  N.  S. 
Lavrovitsck  (Min.  Svrje  Zwetnyjc  Met.,  1929,  4, 
57—08;  Chcm.  Zentr.,  1930,  i,  001).— Analyses  of 
two  samples  are  recorded.  A.  A.  Eldridge. 

Graphite  from  Troitzkoje.  I.  A.  Scuapiro 
(Min.  Syrje  Zwetnyje  Met.,  1929,  4,  69 — 84;  Chem. 
Zentr.,  1930,  i,  661). — An  analysis  is  given. 

A.  A.  Eldridge. 

[Lignin  theory  of  the  origin  of  coal.]  H.  Bode, 
also  R.  Lieske  (Brennstoff-Chem.,  1930,  11,  160 — 
163;  cf.  this  vol.,  570). — Polemical. 

A.  B.  Hanning. 

Soils  derived  from  the  glacial  boulder-marl  in 
the  Hamburg  district.  E.  Schmidt  (Chem.  Erde, 
1930,  4,  475 — 500). — Determinations  of  the  amount 
of  calcium  carbonate,  of  the  size  of  particles,  and  of 
the  heavy  minerals  present  in  the  boulder-clay  and 
the  overlying  soils  arc  recorded.  L.  J.  Spencer. 

Soils  of  Anatolia  and  eastern  Thrace.  F. 
Giesecke  (Chcm.  Erde,  1930,  4,  551— 597).— A 
description  of  the  various  types  of  soils,  with  partial 
mechanical  and  chemical  analyses.  A  soil  map  of 
Anatolia  is  given.  L.  J,  Spencer. 


Organic  Chemistry. 


Polymerisation.  XIII.  Depolymerisation  of 
the  polymeric  forms  of  isobutylene.  S.  V. 
Lebedev  and  G.  G.  Kobltanski  (Bor.,  1930,  63, 
[®L  1432—1441 ;  cf.  this  vol.,  316). — Insight  into  the 
mechanism  of  the  polymerisation  of  isobutylene  is 
sought  by  an  examination  of  the  reverse  process, 
jwee  the  change  is  regarded  as  balanced.  The 
individual  polymeride  is  cither  heated  with  floridin 
™  a  distillation  flask  or,  preferably,  is  passed  over  the 
catalyst  heated  at  200°  in  a  glass  tube.  The  penta- 
merklc  decomposes  into  tri-  and  di-mcride,  the 
btramcrido  into  2  mols.  of  dimerklc,  the  trimeride 
mto  di-  and  mono-nioridc,  and  the  dimeride  into 
■mols.  of  isobutylene.  In  all  cases  some  monomeric 
wbut.ylonc  is  produced,  attributed  in  the  cases  of  the 
Ktra-  and  penta-mcrides  to  progressive  dissociation 
the  initial  di-  and  tri-meric  forms.  The  study  of 
,ho  decomposition  of  the  hexa-  and  hepfa-meridcs 
j  ')cotl  prevented  by  lack  of  material,  but  a  higher 
action  (mean  mol.  wt.  840)  is  found  to  yield  triiso- 
in  11101-0  than  30%  yield. 

prolonged  contact  of  the  polymeric  forms  with 
of  in  at  a  high  temperature  causes  the  production 
stable  forms  of  high  mol.  wt.  Di/sobutylene  is  the 
ost  stable  polymeric  variety.  With  increasing 


mol.  wt.  the  stability  rapidly  decreases.  Depoly- 
merisation  of  individual  polymeric  varieties  or  of 
the  crude  polymerised  product  is  recommended  as  a 
preparative  process  for  diisobutyleno.  H.  Wren. 

Oxidation  of  “  di/sobutene  ”  by  ozone.  R.  J. 
McCubbin  and  H.  Adkins  (J.  Amcr.  Chem.  Soc., 
1930,  52,  2547 — 2550). — Treatment  of  “  diisobutene’” 
(Edgar,  Ind.  Eng.  Chcm.,  1927, 19,  740)  with  ozonised 
oxygen  in  acetic  acid  containing  about  1%  of  acetic 
anhydride,  and  subsequent  decomposition  of  the 
ozonide  by  the  addition  of  water  and  zinc  dust, 
affords  acetone  (1  part),  trimethylacetaldehyde  (1 
part),  and  methyl  fcrf.-butylmethyl  ketone  (3-7  parts) 
[semicarbazone,  m.  p.  176°  (corr.)].  The  original 
hydrocarbon  mixture  contains  (38S-trimethyl-Aa- 
and  -A^-pentenes,  the  former  predominating. 

H.  Burton. 

Periodicity.  P.  Petrenko-Kritschenko  (J.  pr. 
Chem.,  1930,  [ii],  126,  287 — 295). — A  summary  and 
theoretical  discussion  of  results  previously  published 
(A.,  1929,  537).  J.  W*.  Baker. 

Trichloromethyl  perchlorate.  L.  Bircken- 
bac.h  and  J.  GounF.AU  (Naturwiss.,  1930,  18,  530). — 
In  presence  of  a  little  hydrogen  chloride,  carbon 
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tetrachloride  reads  with  silver  perchlorate  at  the 
ordinary  temperature,  yielding  triohloromcthyl  per¬ 
chlorate,  CtUyGlOj,  in  lit) — 70%  yield.  By  repeated 
fractionation  in  a  vacuum  in  absence  of  moisture 
this  can  be  obtained  as  a  colourless  liquid  which 
solidifies  at  about  —55°  to  colourless  crystals.  With 
water  it  yields  perchloric  acid  and  liberates  iodine 
with  iodides.  With  alcohol  and  other  organic 
substances,  e..g.,  tap  grease,  it  reacts  at  the  ordinary 
temperature  with  detonation.  When  heated  it 
explodes,  liberating  chlorine.  J.  W.  Smith. 

Preparation  of  s-bromoiodoethylene.  H.  van 
de  Walls  and  V.  he  Landsberg  (Bull.  Acad.  Roy. 
Belg.,  1930,  [v],  16, -369— 393;  cf.  A.,  1926,  496).— 
The  preparation  of  .s-bromoiodoethylene  by  the  action 
of  acetylene,  on  a  mixture  of  bromine  and  iodine  in 
aqueous,  hydrochloric  acid,  alcoholic,  and  chloroform 
solution,  and  isolation  of  the  product  by  simple 
fractionation  or  by  distillation  with  «-butyl  alcohol, 
has  been  investigated  in  detail.  When  a  mixture  of 
bromine  (7/5%)  and  iodine  (25%)  under  water  is 
used  the  products  are  bromoiodoethylenc  24%,  di- 
iodoethylene  1%,  and  tetrabromoethane  36%,  which 
are  obtained  by  distillation  with  n-butyl  alcohol, 
the  following  azeotropic  mixtures  being  produced  : 
n-butyl  alcohol  with  n-butyl  bromide  (87-2%),  b.  p. 
98-0°,'  df  1*1881,  and  with  a -butyl  iodide  (59-0%), 
b.  p.  113-8°,  df  M 343,  and  the  ternary  mixture 
?i-butyl  alcohol-n-butyl  butyrate  (15%)-s-bromo- 
iodoethylene  (22-1%),  b.  p.  1 16-9°,  df  0-9522. 
Removal  of  the  alcohol  with  water  and  distillation  of 
the  residue  affords  an  azeotropic  mixture  of  s-bromo¬ 
iodoethylene  (55-5%)  with  n-butyl  butyrate,  b.  p. 
]4H>°/74S  nnn.,  df  1-2822,  from  which  the  ethylene 
derivative  cannot  be  separated.  Direct  distillation  of 
the  original  crude  reaction  product  causes  decom¬ 
position  of  the  tetrabromoethane  into  di-  and  tri- 
bromoethylencs  with  liberation  of  hydrogen  bromide 
and  bromine  which  displaces  iodine  from  the  bromo- 
iodoethvlene  originally  present.  Direct  fractional  dis¬ 
tillation  of  the  product  obtained  by  the  action  of 
acetylene  on  an  equimolecular  mixture  of  bromine  and 
iodine  in  concentrated  hydrochloric  acid  solution 
affords  only  15%  of  s-bromoiodoethylcne,  but  distill¬ 
ation  with  n-butyl  alcohol  affords  chlorobromo-  2-S%, 
dibromo-  4-7%,  chloroiodo-  27-3%  (azeotropic mixture 
with  25%  of  n-butyl  alcohol,  b.  p.  108-5 — 108-S°,  df 
1  •534),bromoiodo-  38-8%  (azeotropic  mixtnre  with  68% 
of  n-butyl  alcohol,  b.  p.  117-2 — 117-4°,  iff  1-043)  and 
di-iodo-  1 1  %,  -ethylene.  When  the  reaction  is  carried 
out  in  ethyl  alcohol  or  chloroform  solution  and,  after 
evaporation  of  the  solvent,  the  crude  product  is 
separated  from  .s-di-iodoethylene  (50%)  by  steam- 
distillation,  38  and  27%,  respectively,  Of  s-bromo¬ 
iodoethylene  may  be  obtained  by  distillation.  In 
all  cases  only  one  stereoisomeride  (probably  cis)  of 
.f-bromoiodoethylenc,  b.  p.  149 — 149-1°,  m.  p.  10-55°-}- 
0-05°,  df  2-6396±0  0004,  nf,  1-63259,  e  3-09  (Errcraj, 
azeotropic  mixtures  (in  addition  to  those  above) 
with  59-5%  of  acetic  acid,  b.  p.  115-6°,  and  with 
34-8%  of  propionic  acid,  b.  p.  135-3°,  is  obtained  and 
all  attempts,  to  isomerise  it  were  unsuccessful.  It  is 
unstable  in  light,  whilst  bromine  converts  it  into 
s-dibromoethylene  in  80%  yield.  J.  W.  Baker. 


Ethyl  alcohol,  a  product  of  high-pressure 
synthesis.  Cl.  T.  Morgan  and  R.  Taylor  (Nature, 
1930,  125,  8S9). — Ethyl  alcohol  has  been  synthesised 
from  carbon  monoxide  and  hydrogen. 

L.  S.  Theobald. 

[Preparation  of]  heptan-[3-ol.  I<\  C.  Whitmore 
and  T.  Otterbaciier  (Organic  Syntheses,  1930.  10, 
60—61). 

Composition  and  acidity  of  glycol-boric  acids. 
JV  Boeseken,  N.  Vermaas,  and  A.  T.  KOchlin  (Rec. 
trav.  chim.,  1930,  49,  711 — 71G).: — The  acid  complexes 
formed  between  boric  acid  and  glycols  are  shown  by 
methods  not  involving  their  separation  from  solution 
to  have  the  composition  HBD2,  D  representing  the 
diol  residue  (cf.  Hermans,  A.,  1925,  i,  500;  Boeseken 
and  others,  A.,  1925,  i,  911;  1927,  132).  The  first 
liietliod  is  based  on  hydrogen-ion  determinations  oil 
aqueous  solutions  of  boric  acid  and  diol  in  various 
proportions,  consideration  of  the  equilibria  involved 
giving  a  relation  —  Apn=(?i/2)  log  a,  connecting  the 
difference  of  pu  of  two  solutions  and  the  ratio,  a,  of 
the  amounts  of  diol  present  in  each,  n  being  the 
number  of  molecules  of  diol  combining  with  1  mol,  of 
boric  acid.  The  second  method  involves  a  con¬ 
sideration  of  the  partition  of  hydroxyl  ions  between 
the  acid  complex  and  free  boric  acid  during  neutralis¬ 
ation,  and  the  third  is  a  cryoscopic  method. 

The  structure  and  mode  of  ionisation  of  these 
complexes  arc  shown  by  the  general  formula 


Colour  reaction  of  glycerol  with  alkali  thio¬ 
sulphates.  D.  Ganassini  (Arch.  1st.  Biocliim. 
Ital.,  1930, 2, 239 — 242).— Most  of  the  colour  reactions 
of  glycerol  arc  due  to  its  products  of  oxidation  or  de¬ 
hydration.  Of  these,  acraldehyde,  which  is  formed 
by  heating  with  potassium  hydrogen  sulphate  (or 
boric  or  phosphoric  anhydride)  either  glycerol  or  its 
derivatives,  may  be  identified  by  spontaneous  con¬ 
version  of  its  phenylhydrazone  into  phenylpyrazoline, 
this  giving  an  intense  violet  coloration  in  presence  of 
oxidising  agents  in  acid  solution.  Powdered  sodium 
thiosulphate  dissolves  in  very  concentrated  glycerol 
solution,  with  slight  heating,  to  a  colourless  solution, 
which  becomes  sky-blue  and  then  deep  indigo  "lien 
heated  to  boiling.  This  reaction  is  not  given  by  carbo¬ 
hydrates  in  general,  but  a  much  less  intense  coloration 
is  obtained  with  the  polyhydric  alcohols.  To  separate 
glycerol  from  organic  liquids  and  tissues,  the  material 
is  mixed  with  water  and  filtered,  the  filtrate  being 
treated  with  a  slight  excess  of  basic  lead  acetate  and 
filtered.  After  removal  of  the  lead  as  sulphide,  the 
liquid  is  evaporated  to  dryness  with  milk  of  lime,  the 
residue  being  extracted  with  a  mixture  of  95%  alcohol 
(2  parts)  and  ether  (1  part)  and  the  solution  evap°r' 
ated  to  a  syrup,  to  which  the  above  test  is  appbK  • 
To  extract  glycerol  present  as  glycerides,  gl.)'c5^' 
phosphate,  or  lecithin,  the  material  must  be  *  * 
hydrolysed  with  sodium  hydroxide.  The  colora  T, 
given  with  thiosulphate  appears  to  be  due  f° 
transitory  formation  of  the  unstable  blue  modi 
ation  of  sulphur.  The  test  may  be  used  also  for 
detection  of  thiosulphate.  T.  H.  P°p 
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Action  of  chromium  halides  on  ethyl  ether  and 
complex  derivatives  of  chromium  dihalide  alk- 
oxides.  F.  Hein  [with  H.  Fare  and  H.  Bar] 
(Ber.,  1930,  63,  [2?],  1418 — 1429). — Technical  chrom¬ 
ium  trichloride  is  somewhat  soluble  or  completely 
insoluble  in  anhydrous  ether  in  wliich  the  purified 
product  does  not  dissolve.  Solubility  is  due  to  the 
presence  of  chromous  chloride  as  established  by  the 
behaviour  of  the  products  prepared  by  partial  chlorin¬ 
ation  of  chromium  or  incomplete  reduction  of  chromic 
chloride.  Chromous  chloride  gives  brownish-violet 
to  olive-green  solutions  in  ether.  The  ratio  Cr  :  Cl 
in  the  solutions  is  1  :  2,  but  the  extracts  have  no 
reducing  power  and  do  not  evolve  hydrogen  when 
treated  with  hydrochloric  acid  and  palladium  chloride. 
The  behaviour  towards  iodine  and  permanganate 
establishes  the  absence  of  the  chromous  ion.  The 
composition  of  the  product  cannot  be  ascertained 
by  direct  analysis,  but  examination  of  its  complex- 
derivatives  (see  later)  establishes  the  presence  of  the 
substance  CrCl2-OEt.  The  mode  of  formation  has 
not  been  definitely  ascertained.  The  ethereal  solu¬ 
tions  are  non-conductors  of  electricity  and  hence  the 
halogen  atoms  are  in  direct,  non-ionic  union,  as  shown 
also  by  the  formation  of  chromium  phenyl  compounds 
with  magnesium  phenyl  bromide.  Mixtures  of  chrom¬ 
ous  and  chromic  bromide  and  homogeneous  chromous 
bromide  give  coloured  solutions  in  ether  which  con¬ 
tain  mainly  the  dibromide  ethoxide.  Chromium  iodide 
mixtures  yield  brown  extracts  containing  the  sub- 
stance  CrTyOEt  in  addition  to  iodine  and  other  chrom¬ 
ium  compounds.  Dioxan  and  benzyl  ethyl  ether  be¬ 
have  similarly  to  diethyl  ether,  whereas  anisole  and 
phene tole  are  indifferent. 

Treatment  of  an  ethereal  solution  of  chromium  di- 
cbloride  ethoxide  with  ammonia  yields  the  substance, 
CrCl2-OEt,3NH3,  which  retains  ether  and  dissolves  in 
water  when  freshly  prepared.  It  is  slowly  trans¬ 
formed  in  cold  solution  into  chromium  hydroxide. 
When  heated  in  an  atmosphere  of  nitrogen,  the  salt 
decomposes  according  to  the  scheme  :  CrCl2-OEt,3NH3 
— >  Cr  OC1 -f  2NH3 -f- NH, Cl + C2H4 .  The  correspond¬ 
ing  bromide,  GYBr,-OEt,3NH3,0-5Et2O,  and  iodide, 
CrI2-OEt,3NH3,  are  described.  With  aniline  the 
following  substances  are  prepared  : 

(CrGVOEt,PhNH„)n ;  CrCT2-OEt,2PhNH2 ; 

CrBr2-OEt,PhNH2 ;  CrBiyOEt,2PhNH2 ; 
CrI2'OEt,2f’hNH2,0-5Et2O.  They  are  distinguished 
b.V  their  stability  and  solubility  in  water.  Pyridine 
and  piperidine  yield  the  compounds,  CrC'l.,-OEt,2C5HsN 
and  CiCT2-OEt,2C5HuN.  ‘  H.  Wren. 

Cyclic  acetals.  J.  D.  van  Boon  (Rec.  trav. 
chim.,  1930,  49,  002— 004).— Polemical.  The  author’s 
results  on  the  isomeric  ethyl  id  eneglycerols  (A.,  1929, 
’-91)  are  amplified  and  compared  with  those  of  Hill, 
Hill,  and  Hibbert  (A.,  1928,  1114,  1213).  Priority 
for  the  idea  of  the  formation  of  isomeric  cyclic  acetals 
is  claimed  for  Bocseken  and  his  co-workers. 

R.  Child. 

Esters  of  chlorinated  alcohols.  II.  V.  V. 
aekrassoy  and  N.  N.  Melnikov  (J.  Russ.  Phys. 
hhem.  Soc.,  1930,  62,  631— 642).— Trichloromethyl 
chloroformate  reacts  with  methyl  alcohol  to  yield 
methyl  trichloromethyl  carbonate,  and  with  ethyl 


and  isoamyl  alcohols  to  yield  respectively  the  corre¬ 
sponding  ethyl  ester,  b.  p.  7S°/19  mm.,  df  1-4205,  and 
the  iso  amyl  ester,  b.  p.  120°/23  mm.,  df  1-2044. 
The  above  carbonates  when  heated  yield  carbonyl 
chloride  and  the  corresponding  alkyl  chloroformate ; 
in  the  presence  of  excess  of  alcohol  they  give  a  mixture 
of  dialkyl  carbonate  and  alkylformate.  With  aniline 
they  yield  diphenylearbamide,  hydrogen  chloride, 
alkyl  chloroformate,  and  iV-methyl,  ethyl,  or  iso  amyl 
phenylur  ethane,  m.  p.  55 — 56°,  b.  p.  174°/17  mm. 
In  all  cases  the  reactivity  of  the  esters  rises  with  the 
mol.  wt.  of  the  alkyl  radical.  Sodium  phenoxide 
reacts  with  methyl  trichloromethyl  carbonate  to  yield 
diphenyl  carbonate  and  phenyl  methyl  carbonate, 
and  with  trichloromethyl  chloroformate  to  yield 
phenyl  trichloromethyl  carbonate,  m.  p.  70-5° ;  this, 
on  heating,  yields  diphenylearbamide  and  phenyl 
chloroformate.  With  i.soamyl  alcohol,  diisoamyl 
carbonate  and  phenyl  isoamyl  carbonate  are 
obtained;  with  aniline  or  sodium  phenoxide  the  pro¬ 
ducts  are  respectively  diphenylearbamide  and  N- 
phcnylphcnylurcthanc,  and  diphenyl  carbonate.  The 
products  of  reaction  of  trichloromethyl  carbonate 
with  isoamyl  alcohol  are  isoamyl  chloroformate  and 
isoamyl  trichloromethyl  carbonate,  whilst  with  aniline 
the  only  product  isolated  is  diphenylearbamide. 
With  sodium  phenoxide  dipheny-l  carbonate  is  pro¬ 
duced.  '  R.  Truszkowski. 

Lower  trialkyl  orthophosphates.  I.  D.  P. 
Evans,  W.  C.  Davies,  and  W.  J.  Jones  (J.C.S.,  1930, 
1310 — 1313). — Tri-n-butyl,  b.  p.  2897700  mm.,  df 
0-9727,  m2  1-4224,  and  tri-n-amyl  orthophosphates,  b.  p. 
225750  mm.,  df  0-9497,  nf  1-4283,  were  prepared 
by  the  action  of  phosphoryl  chloride  on  the  sodium 
aikoxides.  New  determinations  of  the  b.  p.  at  50, 
100,  150,  150,  and  700  mm.,  df,  df,  and  ria  for  the 
F,  D,  and  G  lines  arc  recorded  for  methyl  (b.  p.  190°/ 
760  mm.,  df  1-2052,  nf,  1-3950),  ethyl  (b.  p.  2157 
760  mm.,  df  1-0037,  nf,  1-4039),  n-propyl  (b.  p.  2527 
760  mm.,df  1-0023,  nf,  1-4136),  w-butyl  (b.  p.  289°/ 
760  mm.,  df  0-9727,  nf  1-4224),  isobutyl  (b.  p.  2647 
700  mm.,  df  0-9617,  nf  1-4173),  and  tri-M-amyl 
orthophosphates.  The  b.  p.  at  different  pressures  of 
the  series  of  esters  may  be  calculated  from  the 
equation  a— log  p=6/(<-|-273).  A  mean  value  of 
10-902  is  derived  for  the  molecular  refractivity  of 
“  [r/.]u  ”  of  the  :P04  group.  H.  A.  Piggott. 

Hydrolysis  of  sulphuric  acid  esters.  K.  H. 
Bauer  and  W.  Poethke  (J.  pr.  Chem.,  1930,  [ii], 
126,  296 — 303). — The  hydrolysis  of  sodium  ethyl, 
amyl,  and  octadeeyl  sulphates  with  boiling  Ar-hydro- 
chloric  or  iV-sulphuric  acid  has  been  studied  quan¬ 
titatively  under  varied  conditions  of  concentration 
and  time  of.  heating.  With  either  acid,  hydrolysis 
is  ultimately  complete,  although  the  velocity  of 
hydrolysis  with  hydrochloric  acid  is  approximately 
twice  that  with  sulphuric  acid,  the  mean  values  of 
the  velocity  coefficient  10 3k  for  hydrolysis  of  the 
first  two  esters  with  these  acids  being  030  and  333, 
and  285  and  141,  respectively.  Under  comparable 
conditions  the  velocity  of  hydrolysis  of  sodium  amyl 
sulphate  is  only  75%  of  that  of  the  ethyl  com¬ 
pound,  whilst  that  of  sodium  octadeeyl  sulphate  is 
2-8 — 3-9  times  as  great  and  the  process  is  complete 
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after  heating  over  a  free  flame  for  1  hr.  These  results 
suggest  that  Herbig’s  observations  (Lelines,  Farber- 
Ztg.,  1912,  91)  concerning  the  incomplete  hydrolysis 
of  organically  bound  sulphuric  acid  in  Turkey-red 
oils  are  incorrect  (cf.  Bauer,  B.,  1928,  273,  935). 

J.  W.  Baker. 

Complexes  of  mercuric  iodide  with  alkyl- 
sulphonium  iodides.  P.  C.  Ray  and  N.  Adhikary 
(J.  Indian  Chern.  Soc.,  1930,  7,  297— 303).— Treat¬ 
ment  of  an  equimolecular  mixtures  of  methyl  sulphide 
and  mercuric  iodide  with  an  excess  of  methyl  iodide 
in  cold  acetone  gives  the  compound  Me3S-HgIs,  m.  p. 
163°,  also  formed  from  molecular  proportions  of  tri- 
methylsulphonium  and  mercuric  iodides.  The  same 
compound  is  also  produced  by  heating  a  mixture  of 
methyl  sulphide  (1  mol.),  mercuric  iodide  (1  mol.), 
and  an  excess  of  methyl  iodide.  When  dimethyl  di¬ 
sulphide  (2  mols.)  or  dimethyl  trisulpliide  (1  mol.)  is 
heated  with:  mercuric  iodide  (1  mol.)  and  methyl 
iodide,  the  substance.  [Mc3S]2HgI4,  m.  p.  189°,  is 
formed.  The  same  substance  also  results  from  2  mols. 
of  trimethylsulphonium  iodide  and  1  mol.  of  mercuric 
iodide.  Ethyl  sulphide,  mercuric  and  ethyl  iodides 
afford  the  compound  (I),  [Et3S]HgI3>  m.  p.  110°, 
whilst  with  diethyl  disulphide  a  mixture  of  this  and 
the  complex  [Et3S]2HgI4,  m.  p.  148°,  results.  The 
last-named  substance  is  also  formed  from  diethyl  tri¬ 
sulphide.  The  molar  conductivity  of  I  in  acetone  at 
25-6°  increases  with  dilution,  and  is  of  the  same  order 
as  that  of  potassium  mercuric  iodide.  The  conductivity 
of  methylethylphenacylthctine  mercuri-iodidc,  m.  p. 
129°  (Pope  and  Neville,  J.C.S.,  1902,  81,  1560),  in 
acetone  at  lS-4°  is  of  the  same  order  as  that  of 
potassium  iodide.  H.  Burton. 

Preparation  of  monochloroacetic  acid  ;  hydro¬ 
lysis  of  trichloroethylene.  C.  Torres  and  L. 
Sooias  (Anal.  Fis.  Quim.,  1930,  28,  490—494). — An 
apparatus  is  described  whereby  an  80%  yield  of  mono¬ 
chloroacetic  acid  may  be  obtained  by  passing  the 
vapour  of  trichloroethylene  into  90%  sulphuric  acid 
at  185—200°.  H.  F.  Gillbe. 

Preparation  and  bactericidal  properties  of 
certain  penta-,  hepta-,  and  nona-decoic  acids. 
XIX.  C.  M,  Greer  and  R.  Adams  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2540— 2543).— The  following  ethyl  di- 
n-alkylmalonates  are  described  :  methyldodecyl-,  b.  p. 
1G1 — 164°/l-5 — 2-5  mm.,  df  0-9217,  1-4412;  ethyl- 
undecyl-,  b.  p.  150 — 15 4°/0-2 — 1  mm.,  df  0-9262,  nf 
1-4420;  propyldecyl-,  b.  p.  143 — 148°/0-l— 1  mm., 
df  0-9256,  rif  1-4416;  butylnonyl-,  b.  p.  143 — 147°/ 
0-1 — 1  mm.,  df  0-9241,  nf,  1-4420;  amyloctyl-,  b.  p. 
142 — 14G°/0-l — 1  mm.;  hexyUieplyl-,  b.  p.  146 — 152°/ 
0-1—1  mm.,  df  0-9231,  nf,  1-4412;  methyltetradecyl-, 
b.  p.  172— 176°/0-5— 1  mm.,  df  0-9164,  nf  1-4436; 
ethyllridecyl -,  b.  p.  17S— 181°/0-8— 2  mm.,  df  0-9207, 
nf  1-4435 ;  propyldodccyl-,  b.  p.  173 — 177°/0-5 — 1  mm., 
df  0-9191,  nf,  1-4438;  buiylundecyl -,  b.  p.  171—176°/ 
0-5 — 1  mm.,  df  0-9173,  nf,  1-4439;  amyldecyl-,  b.  p. 
148 — 154°/0-l — 0-8  mm. ;  hexylnonyl-,  b.  p.  170 — ■ 
174°/0-5— 1-5  mm.,  df  0-9178,  rig  1-4441 ;  heplyloctyl-, 
b.  p.  157— 161°/0-2— 1  mm.,  df  0-9171,  rif  1-4436; 
propyltetradecyl-,  b.  p.  180 — 184°/0-2 — 1  mm.,  df 
0-9141,  wff  1-4459;  amyldodecyl- ,  b.  p.  178 — 181°/ 
0-2 — 1  mm.,  df  0-9112,  nf,  1-4460;  heplyldecyl-,  b.  p. 


1S2 — 186°/0-2 — 1  mm.,  df  0-911(5,  ?if  1-4459.  These 
are  converted  by  the  usual  method  into  a-alkyl-n- 
fatty  acids,  the  following  being  described  :  a-methyl - 
tetradecoic,  b.  p.  172— 175°/2 — 3  mm.,  m.  p.  34 — 36°; 
a-ethyltridecoic,  b.  p.  160 — 163°/2 — 3  mm.,  df  0-8821, 
nf  1-4455;  a-propyldodecoic,  b.  p.  164 — 167°/2 — 3 
mm.,  df  0-SS19,  nf,  1-4450;  a -biitylundecoic,  b.  p. 
159— 162°/2— 3  mm.,  df  0-8824,  nf  1-4459;  a -amyl- 
decoic,  b.  p.  161 — 164° /2 — 3  mm. ;  a-hexylnonoic,  b.  p. 
156— 159°/1— 2  mm.,  df  0-8806,  nf  1-4450 ;  a-methyl- 
hexadecoic,  b.  p.  174 — 177°/1 — 2  mm.,  m.  p.  45-5 — 
47-5°  (lit.  54°);  a-ethylpentadecoic,  b.  p.  164 — 168°/ 
1 — 2  mm.,  df  0-8S10,  nf,  1-4480;  a -propyltetradecoic, 
b.  p.  1S3— 187°/2-5— 3-5  mm.,  df  0-8827,  nf  1-4483; 
a-bulyltridecoic,  b.  p.  174 — 177°/2 — 3  mm.,  df  0-8783, 
nf  1-4484;  a -amyldodecoic,  b.  p.  177 — 182°/2 — 3  mm.; 
a -hexylundecoic,  b.  p.  182 — lS5°/2 — 3  mm.,  df  0-8821, 
rif :  1  *4489 ;  a-heplyldecoic,  b.  p.  184 — 187°/2— 3  mm., 
df  0-8780,  nf  1-4483 ;  oL-propylhexadecoic,  b.  p.  182— 
185°/0-5— 1-5  mm.,  m.  p.  35 — 37°;  a-amylletradecoic, 
b.  p.  184— 188°/0-5— 1-5  nun.,  df  0-8752,  nf  1-4508; 
ix-hcplyldodecoic,  b.  p.  180 — 184°/0-5 — 1-5  mm.,  m.  p. 
31-5 — 33-5°.  The  C15  and  C17  acids  possess  some 
bactericidal  action  towards  B.  lepree,  but  they  are 
not  so  active  as  the  C13  acids  (this  vol.,  741,  772). 
The  acids  containing  19  carbon  atoms  have  only  a 
very  slight  action.  H.  Burton. 

Quantitative  oxidation  of  double  linkings  in 
oils  and  fats  by  peracetic  acid  ;  a  new  method  for 
determining  degree  of  unsaturation.  W.  C. 
Smit  (Rec.  trav.  chim.,  1930,  49,  691 — 696;  cf.  A., 

1929,  910). — To  5  c.c.  of  peracetic  acid  solution  (see 
below)  is  added  such  an  amount  of  the  substance  under 
examination  that  the  excess  of  oxidising  agent  is 
about  100%  and  the  mixture  is  kept  at  the  ordinary 
temperature  for  20  hrs.  ;  excess  of  potassium  iodide 
and  4N-sulphuric  acid  are  added  and  after  shaking 
for  an  hour  the  solution  is  titrated  with  0-liV-thio- 
sulphate.  A  blank  determination  is  carried  out  in 
the.  same  manner.  The  reagent  is  prepared  by  add¬ 
ing  gradually  4-5  parts  of  acetic  anhydride  containing 
1%  of  sulphuric  acid,  at  0°,  to  1  part  of  30%  hydrogen 
peroxide,  the  temperature  being  kept  below  10°. 
Only  small  amounts  of  hydrogen  peroxide  and  diacetyl 
peroxide  are  present  in  the  solution  so  prepared, 
which  contains  2 — 3  equivalents  of  oxygen;  it  is 
diluted  with  glacial  acetic  acid  to  about  normality. 

Results  given  for  oleic  acid  and  for  linoleic  acid 
and  its  ethyl  ester,  as  well  as  for  some  natural  oils, 
are  in  agreement  with  the  Wijs  iodine  values;  the 
method,  gives  more  concordant  results  than  the  per- 
benzoic  acid  method  of  Nametkin  and  Abakumovslu 
(B.,  1927,  179).  R.  Child. 

Action  of  peracids  on  linoleic  acids  and  on 
some  other  unsaturated  fatty  acids.  Influence 
of  composition  and  configuration  of  isomeric 
unsaturated  fatty  acids  on  the  rate  of  oxidation 
by  peracetic  acid.  W.  C.  Smit  (Rec.  trav.  chim-, 
1930,49,  675—685,  686— 691).— See  A.,  1929,910. 

Preparation  of  the  thiocyanates  of  the  nn- 
saturated  fatty  acids.  D.  Holde  (Chem.  Uinsehau, 

1930,  37,  173 — 1 74) . — Linoleic  acid  dilhiocyanate,  a 
viscous  pale  yellow  oil,  and  erucic  thiocyanate,  a 
viscous  yellow  oil  setting  at  —4°  to  a  salve-like  solio, 
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are  described.  Elaidic  thiocyanate,  m.  p.  79 — 79-5°, 
and  brassidic  thiocyanate,  m.  p.  57 — 57-5°  (cf.  ELauf- 
mann,  this  vol.,  741 ;  Kimura,  B.,  1930,  429),  were 
prepared.  A  nitrogen  (Kjeldahl)  determination  is  a 
desirable  check  on  the  sulphur  determination  in  the 
analysis  of  these  products.  E.  Lewkowitsch. 

Salt  formation  of  ethyl  acetoacetate  and  of 
acetylacetone.  A.  Hantzsgii  and  W.  Krober 
(Z.  physikal.  Chem.,  1930,  147,  293— 301). —The 
formula  COMe-CH'.C(ONa)-OEt  for  sodium  aceto- 
acotate  and  the  existence  of  dienol  salts  with  the 
group  -C(ONa)!C;C(ONa)*  proposed  by  Grossmann 
(A.,  1924,  i,  834)  are  considered  to  bo  incorrect. 
Titration  of  alkaline  solutions  of  ethyl  acetoacotate 
and  of  acetylacetone  with  bromine  solutions  shows 
that  tho  excess  of  bromine  taken  up  by  the  enolic 
compound  varies  with  the  concentration  of  the 
bromine  solution  and  is  due  to  secondary  reactions. 
Measurements  of  the  amount  of  hydrogen  liberated 
by  the  action  of  acetylacetone  and  of  bcnzoylacetono 
on  sodium  or  potassium  suspended  in  benzene  or 
xylene  show  that  only  one  atom  of  the  alkali  metal  is 
taken  up  by  the  enol.  0.  J.  Walker. 

Preparation  of  anhydrous  oxalic  acid.  E.  I. 
Johnson  and  J.  R.  Partington  (J.C.S.,  1930, 1510— 
1511;  cf.  Adams,  “  Organic  Syntheses,”  1921, 1,  67). 

1  —The  hydrated  acid  is  distilled  with  excess  of  toluene 
until  all  water  is  expelled,  and  the  product  removed 
I  from  the  residual  liquid  by  filtration  and  kept  over 
wax  in  a  vacuum  desiccator  for  12  hrs. 

H.  A.  PlGGOTT. 

Action  of  dilute  mineral  acids  on  uronic  acids. 
K.  P.  Link  and  C.  Niemann  (J.  Arner.  Chem.  Soc., 
1930,  52,  2474 — 2480). — cZ-Glycuronic  and  rf-galact- 
uronic  acids  are  partly  dccarboxylated  by  heating 
with  2%  hydrochloric  or  2-5%  (or  N)  sulphuric  acid 
at  135 — 140°.  This  decarboxylation  accounts  for 
the  poor  yields  of  uronic  acids  isolated  from  natural 
sources  such  as  gum  arabic.  The  products  formed 
during  decarboxylation  are  furfuraldehyde  and  an 
unidentified  furan  derivative.  The  method  commonly 
used  for  the  determination  of  pectin  and  hemicelluloso 
is  shown  to  be  inaccurate  by  the  above  observations. 

H.  Burton. 

Synthesis  of  a-ketoerythronic  acid.  A.  T. 
Kuchlin  (Rcc.  trav.  chim.,  1930,  49,  705 — 710). — 
Ethyl  a-hydroxy-A^-butenoatc  (van  der  Sleen,  A., 
1901,  i,  499)  is  converted  by  addition  of  bromine  into 
ethyl  3y-dibromo-a-hydroxybutyxate,  which  on  oxid¬ 
ation  by  means  of  dichromate  yields  ethyl  Py-dibromo- 
z-kelobutyrale,  a  colourless  oil  (phenylhydrazine  and 
other  reagents  eliminate  hydrogen  bromide).  Treat¬ 
ment  of  the  latter  with  barium  carbonate,  followed 
by  hydrolysis  with  barium  hydroxide,  affords  barium 
j--keto- $y-dihydroxybulyrale  (+1-5IT20),  from  which  an 
impure  phenylhydrazone  and  osazone  have  been  pre¬ 
pared.  R.  Child. 

•  dissociation  constants  of  alkylthiolacetic  acids. 
E.  Larsson  (Ber.,  1930,  63,  [B],  1347— 1352).— The 
action  of  sodium  hydroxide  and  the  necessary  alkyl 
halide  on  thiolacetic  acid  affords  meihylthiolacetic, 
b.p.  130—13r/27  mm.,  d*  1-223,  nf  1-495,  n-propyl- 
mwloc etic,  b.  p.  132715  mm.,  d%  1-109,  »=°  1-483,  iso- 


propylthiolacetic,  b.  p.  128713  mm.,  n-butylthiolaeetic, 
b.  p.  153720  mm.,  and  benzylthiolacetic,  b.  p.  204°/ 
20  mm.,  m.  p.  64°,  acids.  Triphenylmethylthiolacetic 
acid,  m.  p.  162°,-  is  obtained  from  triphenylcarbinol 
and  thiolacetic  acid  at  1 10°.  The  dissociation  constants 
(X101)  of  the  acids  0R-CH2-C02H  and  SR-CH2-C02H 
at  25°  are  as  follows  :  R=H,  1-52,  2-14;  R=Me,  2-94, 
1-92;  R=Et,  2-50,  1-83;  R=Pr*,  2-21,  1-68;  R= 
Pr7  — ,  1-9;  R=Bu“,  2-19,  1-54;  R=Ph,  7-G,  3-0 ; 
R=CH2Ph,  — ,  1-87 ;  R=CPh3,  — ,  0-5. 

H.  Wren. 

Derivatives  of  asparaginedialdehyde.  I.  A. 
Wohl  and  E.  Bernreuther  (Annalcn,  1930,  481, 
1 — 29). — Acetylcnedialdehydc  tctmmc.thylacc.lal,  b.  p. 
97-5711  mm.,  df  1-0328,  nf  1-43447  (from  methyl 
orthoformate  and  dimagnesium  acetylene  dibromido ; 
cf.  A.,  1912,  i,  162),  like  the  tctraethylacetal,  could 
not  be  caused  to  react  with  ammonia  or  phenyl¬ 
hydrazine  (cf.  A.,  1921,  i,  304),  but  combines  with 
hydroxylamine  to  form  oximinosuccindialdehyde  tetra- 
methylacelal,  b.  p.  102 — 108°/0-02  mm.,  which  forms  a 
methyl  ether,  b.  p.  65 — 67°/0-02  mm.,  does  not  reduce 
ammoniacal  silver  or  Eehling’s  solution,  and  could 
not  be  reduced  to  the  aminoacetal.  A  compound, 
C<.H1204N2  (?  I),  m.  p.  137-5°,  is  formed  as  a  by-product 
in  the  above  reaction  with  hydroxylamine,  and  on 
treatment  with  concentrated  hydrochloric  acid  is  con¬ 
verted  into  a  compound,  C4H402N2  (?  II),  m.  p.  151°. 


9-NH - QH - QH-OMe 

CH(OMc)-CH-NH-0 

(I) 


°<K>° 

(II.) 


Catalytic  reduction  of  the  above  acetylenic  acetal 
affords  maleindialdehyde  tetramethylacetal,  b.  p.  78°/ 
10  mm.,  df  1-0047,  »“  1-42S17  (the  free  aldehyde, 
not  isolated,  readily  yields  pyridazine  on  treatment 
with  hydrazine  hydrate).  Tho  latter  adds  hydrogen 
bromide  (excess  over  one  mol.  being  removed  by  means 
of  methyl  orthoformate)  to  give  bromosuccindi- 
aldehydc  tetramethylacetal,  not  purified,  but  used 
directly  for  the  following  condensations:  heated 
under  pressure  with  excess  of  methyl-alcoholic 
ammonia  it  yields  asparaginedialdehyde  tetramethyl¬ 
acetal  (III),  b.  p.  108 — IIO7IO  mm.,  purified  through 
the  oxalate  [cliloroplatinate,  m.  p.  150-5°  (decomp.)], 
methylation  of  which  with  methyl  iodide  followed  by 
treatment  with  silver  chloride  affords  the  quaternary 
chloride  of  trimethylasparagincdialdehyde  tetramethyl¬ 
acetal  (IV),  very  hygroscopic,  m.  p.  125°  (correspond¬ 
ing  chloroplatinate,  m.  p.  148 — 150°) ;  similar  condens¬ 
ation  -with  piperidine  converts  the  bromoacetal  into 
piperidinosuccindialdehyde  tetramethylacetal  (V),  b.  p. 
144 — 445714  mm.;  trimethylamine  and  dimethyl- 
amine,  however,  remove  hydrogen  bromido  with 
re-formation  of  the  maleinacetal. 

Attempts  were  made  to  convert  the  foregoing 
acetals  into  the  corresponding  aldehydes.  Treatment 
of  III  with  concentrated  hydrochloric  acid  at  0°  gives 
a  solution  of  tho  hydrochloride  of  asparaginedialde¬ 
hyde,  which  could  not  be  crystallised  nor  could  a 
dioxime  or  a  disemicarbazone  be  prepared ;  asparagine- 
dialdchydebis  -  p  -  nitrophenylhydrazone  hydrochloride 
(+1H20),  decomp.  240 — 242°  after  darkening.  A 
solution  of  the  free  aldehyde  is  unstable  and  after  a 
fow  hours  deposits  a  brownish-yellow  condensation 
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product.  From  V  is  similarly  obtained  piperidino- 
su.ccindialdehyd.ebis  -  p  -  nitrophcnylhydrazone  hydro¬ 
chloride  ( chloroplatinatc ,  m.  p.  168 — 170°,  decomp.). 
When  hydrolysed  IV  readily  loses  trimcthylamine  and 
is  converted  into  maleindialdehydc,  isolated  as  the 
bis-p-nitrophenylhydrazone,  m.p.  23S — 240°  (dccomp.) ; 
hydrolysis  in  presence  of  hvdroxylamine  affords  a 
compound,  C4H602N2  m.  p.  193°  (explodes;  darkens 
at  185°),  not  identical  with  the  malcindialdoxime  of 
Wohl  and  Mylo  (A.,  1912,  i,  162)  or  the  fumardi- 
aldoximc  of  Marquis  (A.,  1905,  i,  225).  This  compound, 
for  which  the  constitution  Ijjf-cj^^CH’CHIN'OH 
is  suggested,  is  converted  by  .acetic  anhydride  into 
■a  substance,  m.  p.  193°  (decomp.,  darkens  165°,  sinters 
187°),  probably  OAc-N:CH-CH2-CH(OAc)-CN. 

R.  Child. 

Space  configuration  of  the  trithioacetalde- 
hydes.  F.  D.  Chattaway  and  E.  G.  Kellett 
(J.C.S.,  1930,  1352— 1356).— p-Trithioacctaldehydc 
on  oxidation  with  hydrogen  peroxide  in  acetic  acid 
gives  a  single  monostdphoxidc,  m.  p.  118-5°,  which  on 
further  oxidation  with  neutral  permanganate  gives 
f i-lrithioacetaldehyde  monosulphonc,  m.  p.  190°. 
Oxidation  of  a-trithioacetaldehydc  with  hydrogen 
peroxide  yields  a  mixture  of  a-trithioa ccta Idchyd c 
a-monosulphoxidc,  m.  p.  136°,  and  $-monosulphoxidc, 
m.  p.  93°;  the  latter  can  be  reduced  by  nascent 
hydrogen  to  a-trithioacetaldchydc.  The  crude 
solution  of  a-  and  (3-monosulphoxides  gives  on  further 
oxidation  a-trithioacetaldehydc  a-monosulphonc,  which 
exists  in  two  distinct  crystalline  modifications,  both 
having  m.  p.  157-5°,  and  a-trithioacctaldehyde  fi-mono- 
sulphone,  m.  p.  115 — 116°.  As  a-trithioacetaldchyde 
produces  two  sulphoncs,  and  the  P-variety  one,  it 
is  concluded  that  the  former  is  the  tram-,  and  the 
latter  the  ris-modification.  H.  A.  Piggott. 

Condensation  of  ketones.  V.  Grignard  and 
J.  Cologne  (Compt.  rend.,  1930, 190,  1349 — 1353). — 
Optimal  conditions  for  the  condensation  of  ketones  by- 
hydrogen  .chloride  are  obtained  when  the  molecular 
ratio  of  acid  to  ketone  is  2  :  3.  With  the  exception 
of  methyl  ethyl  ketone  the  reaction  is  confined  to  the 
methyl  group  of  one  molecule  and  the  ketonic  group 
of  the  second  molecule.  Methyl  ethyl  ketone  yields 
y-chloro-yS-dimethylhexan-fi-one,  b.  p.  108 — 110°/ 
55  mm.,  df  0-988,  »g  1-4481,  R,„  44-07,  which  with 
alkalis  furnishes  yS-dimcthyl-Av-hexen-P-one,  b.  p. 
157 — 159°  (semicarbazones,  m.  p.  182°  and  142° ;  cf. 
Abbott,  Kon,  and  Satchell,  A.,  1928,  1218).  Methyl 
ethyl  ketone  with  magnesium  butoxybromide  gives 
y-mcthyl-n-hcptan-y-ol-E-one,  b.  p.  72 — 73°/6  mm. 
[semicarbazone,  m.  p.  124°),  dehydration  of  which 
yields  y-mcthyl-Az-hcpten-e-onc,  b.  p.  162 — -164°/ 
737  mm.  (semicarbazone,  m.  p.  116°)  (cf.  Grignard 
and  Fluchaire,  A.,  192S,  396). 

Hydrogen  bromide  and  hydrogen  iodide  used  in  the 
same  molecular  ratio  of  acid  to  ketone  furnish  higher 
yields ;  moreover  they  facilitate  the  condensation  of 
methyl  ketones  with  secondary  carbon  groups,  but 
do  not.  condense  ketones  with  a  tertiary-  group. 
Methyl  sec. -butyl  ketone  condenses  in  40%  ydeld  with 
hydrogen  bromide  to  give  yS^-trimethyl-^-noncn- 
K-one.  b.  p.  218—220°,  df5  0-856,  7i\f*  1-4522,  Rm 


57-37.  Phenyd  ethyl  ketone  furnishes  in  22%  yield 
ay-diphenyl-$-mcthyl-bfi-pentcn-a-one  slightly  impure, 
m.  p.  75°.  C.  C.  N.  Vass. 

Action  of  methylglyoxal  on  acetoacetic  acid.  I. 

M.  Henze  (Z.  physiol.  Chem.,  1930, 189, 121-120).- 
Methy-lglyoxal  reacts  with  sodium  acetoaeetate 
giving  a  product,  b.  p.  98 — 99-5°/10  mm.,  lowest 
mol.  wt.  118  by  titration,  which  reduces  Benedict’s 
solution  strongly.  It  docs  not  appear  to  contain  a 
carboxyd  group.  Crystalline  derivatives  were  obtained 
with  semicarbazidc,  m.  p.  255°  (dccomp.),  and 
p-bromophenylhydrazine,  m.  p.  181°. 

J.  H.  Birkinshaw. 

Oxidative  decomposition  of  sugars.  IX.  Form¬ 
ation  of  trioses  from  sugars  under  pressure. 

K.  Bernhauer  and  H.  Wolf  (Biochem.  Z.,  1930, 221, 

11 — 16). — When  sucrose  is  autoclaved  at  105—120°, 
57%,  whereas  with  invert-sugar  27%,  with  dextrose 
33%,  and  with  laevulosc  23%  of  the  sugar  is  converted 
into  trioses.  P.  W.  Clutterbuck. 

Reducing  equivalents  of  rare  sugars  deter¬ 
mined  by  colorimetric  methods.  0.  F.  Poe  and  j 

D.  Klemme  (J.  Biol.  Chem.,  1930,  87,  7—12).—  1 

Figures  arc  given  for  the  reducing  equivalents  of 

d-  and  Z-arabinose,  xylose,  laevulosc,  galactose,  j 
mannose,  lactose,  maltose,  cellobiosc,  fucosc,  gluco-  1 
heptose,  fi-d-glucose,  glucosamine,  and  rhamnosc  as 
determined  by-  all  the  recognised  colorimetric  methods, 
the  reducing  value  of  dextrose  being  taken  as  the 
standard.  C.  R.  Harington. 

Influence  of  sulphite  and  hydrogen  sulphite 
solutions  on  sugars  at  high  temperatures.  III. 

E.  Hagglund,  T.  Johnson,  and  H.  Urban  (Ber., 
1930,  63,  [£],  1387—1395;  cf.  A.,  1929,  428,  1280).- 
Thc  mechanism  of  the  reaction  between  dextrose  and 
acid  hyalrogen  sulphite  solutions  is  discussed  at 
length.  Occasionally'  a  disulphonic  acid  is  produced 
which  is  hydroly'sed  by  boiling,  dilute  sulphuric  acid 
exclusively  to  gluconic  acid;  it  is  converted  by'  phenyl- 
hydrazine  with  loss  of  a  sulphonic  acid  group  into  a 
non-crystalline  phenylhydrazone.  When  dextrose  is 
treated  with  neutral  sulphite  solutions,  a  sulphonic 
acid  not  identical  with  any  of.  those  obtained  in 
an  acid  medium  is  produced.  It  is  stable  towards 
hot,  dilute  mineral  acid  and  cold  alkali  hydroxide. 
Boiling  alkali  hydroxide  causes  slow  removal  of  the 
sulphonyl  group.  It  is  not  oxidised  by  bromine  m 
aqueous  solution.  The  barium  salt  affords  a  crystall¬ 
ine  phenylhydrazone,  but  not  a  phenvloaazone. 

The  product  appears  to  contain  the  -C0-,  •C02H, 
and  -SOoH  groups  in  a  maimer  as  vet  unexplained. 

H.  Wren. 

Carbohydrates.  IX.  Derivatives  of  the  aide- 
hydic  form  of  dextrose.  P.  Brigl  and  H.  Mina- 
schlegel  (Ber.,  1930,  63,  [B],  1551—1557 ;  cf.  A-, 

1929,  1043). — Benzoylation  of  glucose  diethd- 

mercaptal  in  presence  of  sodium  lyydroxide  yields  the 
telrabenzoate,  m.  p.  166°,  whereas  with  benzoyl 
chloride  and  pyridine  the  pentabenzoate,  , 

OBz-CH2*[CH-OBz]4-CH(SEt)2,  m.  p.  97— 98°,  [*Ja 
+49-6°  in  chloroform,  is  produced.  Removal  o 
the  mercaptal  groups  without  affecting  the  benzoj 
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radical  is  difficult  and  is  best  effected  by  distilling 
the  compound  with  95—98%  formic  acid  which  is 
renewed  as  it  is  volatilised.  The  semiacetal, 
OBz-CH2-[CH;OBz]4-CH(OH)-OEt,  in.  p.  70—82°, 
[at]1,;  +37-1°  in  alcohol,  is  obtained  by  treating  the 
product  with  alcohol.  The  crystals  lose  alcohol 
quantitatively  in  a  high  vacuum  at  50°,  leaving  a 
glassy  mass  which  softens  at  02°  and  melts  at  71 — 81°. 
The  aldchydic  nature  of  the  product  is  established  by 
the  formation  of  a  crystalline  sodium  hydrogen 
sulphite  derivative,  C41H3201j,NaHS03>  m.  p.  108 — 
114°  after  softening  at  103°,  and  by  its  conver¬ 
sion  by  ethyl  mercaptan  and  hydrogen  chloride  into 
the  initial  diethvlmcrcaptal.  H.  Wren. 

Glucosides.  III.  Abnormal  replacement  of 
halogen  in  glucosyl  halides :  formation  of 
p-glucosides  from  p-glucosyl  chlorides.  W.  J. 
Hickinbottom  (J.C.S.,  1930,  1338 — 1348).— The 
action  of  1  equivalent  of  sodium  methoxide  in  methyl- 
alcoholic  solution  on  2-trichloroacctyl-3  : 4  :  6-tri- 
acetyl-P-glucosyl  chloride  gives  3:4: 6-triaoetyl- 
P-methylglucoside,  the  trichloroacetyl  group  being 
removed  by  hydrolysis.  The  reaction,  which  was 
followed  polarimetrically,  is  rapid,  and  deacetylation 
of  the  crude  product  gives  (3-  and  a-mcthylglucosides, 
the  latter  being  about  14—19%  of  the  mixture. 
If  a  slight  excess  of  sodium  methoxide  is  used  ex¬ 
tensive  deacetylation  occurs  and  the  main  product 
is  monoacetyl-  [3-mcthylglucosidc.  Sodium  ethoxidc 
behaves  similarly,  The  phenoxidc,  however,  in 
dry  acetone  gives  a  product  from  which,  after  acetyl¬ 
ation,  64%  of  .2:3:4: 6-tctra-acctyl-a-phcnyl- 
glucosidc  and  36%  of  the  corresponding  p-dcrivative 
may  be  isolated.  3:4: 6-Triacctyl-p-glucosyl 
chloride  gives  with  sodium  methoxide  a  solution 
from  which  [3-mcthylglucosidc  may  be  isolated,  but 
with  sodium  phenoxide  and  phenol  the  (3-  and 
ot-glucosides  are  in  the  ratio  65  :  35.  2  :  3  :  4  :  6- 

Tctra-acctyl-a-glucosyl  bromide  when  heated  with 
sodium  methoxide  yields  mainly  the  (3-glucoside. 

3:4:6-  Tri  acetyl  -  2  -  trichloroacetyl  -  p  -  glucosyl 
chloride  is  stable  in  acetone  in  the  presence  of  a 
little  sodium  methoxide  or  hydroxide,  or  hydro¬ 
chloric  acid,  and  is  not  affected  by  solid  sodium 
methoxide  in  the  absence  of  incthyi  alcohol.  This 
resistance  to  isomeric  change  does  not  support  the 
isomerisation  hypothesis  of  Fischer  and  Armstrong 
(A.,  1901,  i,  671)  in  view  of  the  rapidity  of  glucosidc 
formation  ;  it  is  suggested  that  addition  occurs  first, 
mid  that  the  subsequent  behaviour  of  the  additive 
compound  is  determined  by  the  nature  of  the  reacting 
system.  H.  A.  Piggott. 

Conversion  of  1:2:3: 4-tetra-acetyl-p-rf- 
glucose  into  2:3:4: 6-tetra-acetyl-p-methyl- 
glucoside.  W.  N.  Haworth,  E.  L.  Hirst,  and  E.  G. 
Iekce  (J.C.S.,  1930,  1405— 1409).— The  non-identity 
"  1  ;2 : 3  :4-  (I),  m.  p.  127°  (Helfcrich  and  Klein,  A., 
b>27,  135),  2  :  3  :  4  :  6-  (II),  m.  p.  135°  (Fischer  and 
dclbnick,  A.,  1909,  i,  633),  and  1  :  2  :  3  :  6-tetra- 
acetyl-M-glucosc  (III),  m.  p.  135°  (Hclfcrich  and 
Klein,  A.,  1927,  858),  is  confirmed  by  mixed-m.  p. 
determinations.  On  methylation  with  methyl  iodide 
and  silver  oxide  I  and  II  both  give  2:3:4:  6-tetra- 


aoetyl-p-methylglucoside,  ni.  p.  104 — 105°,  Mn 
—  18-2°  in  chloroform,  thus 
behaving  exactly  as  III 
(Helferich),  which  is  known 
to  exist  in  equilibrium  with 
I  in  alkaline  solution.  The 
migration  of  groups  between 
the  1  and  6  positions  is  tent¬ 
atively  explained  by  assigning  the  orthocarbonic  ester 
formula  (annexed)  to  III  (cf.  Fischer,  A.,  1920,  i,  808). 

H.  A.  Piggott. 

Action  of  titanium  tetrachloride  on  derivatives 
of  sugars.  II.  Preparation  of  tetra-acetyl-p- 
n-hexylglucoside  and  its  transformation  into  the 
a-form.  III.  Transformation  of  tetra-acetyl- 
p-cycfohexylglucoside  into  the  a-form  and  prepar¬ 
ation  of  a-c/yc/ohexylglucoside.  IV.  Transform¬ 
ation  of  hepta-acetyl-p-methylcellobioside  into 
the  a-form  and  preparation  of  a-methylcello- 
bioside.  E.  Pacsu  (J.  Amcr.  (Jhem.  Soc.,  1930, 
52, 2563—2567, 2568—2571, 2571— 2575).— II.  Telia- 
acetyl  -  p -n-hcxylglucosidc,  m.  p.  51-5°,  [a];',1  —19-9°  in 
chloroform,  prepared  from  n-hexyl  alcohol,  bromo- 
tctra-acctylglucose,  and  silver  oxide  in  cthor,  is  trans¬ 
formed  by  treatment  with  titanium  tetrachloride  in 
chloroform  (A.,  1928,  1118)  into  tetra-acctyl-x-n-hcxyl- 
glucoside,  in.  p.  61°,  MS  -f- 116-6°  in  chloroform. 
Application  of  Hudson’s  isorotation  rule  indicates 
that  the  two  forms  contain  the  same  (1:5)  oxide  ring. 

III.  l'elra-acclyl-x-vyclohexylglucosidc,  m.  p.  40 — 
41°.  MS  + 121-7°  in  chloroform,  is  prepared  from  the 
(3-form  by  the  above  method,  and  hydrolysed  bymothyl- 
alcoholic  sodium  methoxide  in  chloroform  to  a-cyclo- 
hexylglucoside,  in.  p.  125 — 126°,  [a],?  -]- 133-2°  in 
chloroform.  These  glucosides  all  possess  the  1  :  5-ring 
structure. 

IV.  Ilejrta-acclyl-a-mcthylcdhbiosuh,  m.  p.  185°, 
Mu  +55*7°  in  chloroform,  is  hydrolysed  as  above  to 
x-methylccllobioside,  m.  p.  144 — 145°,  Mo  +96'S°  in 
water.  A  substance,  m.  p.  174°,  Mu  +23-8°  in  chloro¬ 
form,  is  formed  as  a  by-product  during  the  treatment 
with  titanium  tetrachloride:  when  hydrolysed,  it 
gives  dextrose  as  the  sole  product.  The  primary  ring 
in  these  ccllobiosidos  is  deduced  to  be  1  :  5. 

H.  Burton. 

Relations  between  rotatorypower  and  structure 
in  the  sugar  group.  XXX.  a-  and  p-Methyl-tf- 
galactosides  and  their  tetra-acetates.  J.  K.  Dale 
and  C.  S.  Hudson  (J.  Amer.  Chem.  fcioc.,  1930,  52, 
2534 — 2537). — Acetylation  of  a-mcthyl-d-galactoside 
with  acetic  anhydride  and  pyridine  in  the  cold  gives 
the  corresponding  telra-acetatc,  m.  p.  87°  (eorr.),  [a]* 
+  133-0°  in  chloroform.  p-Methyl-d-galactoside  is 
acetylated  with  acetic  anhydride  and  sodium  acetate 
at  100°;  the  tetra-acetate  has  Md  —14-05°  in  chloro¬ 
form.  The  rotations  of  solutions  of  a-  and  (3-methyl- 
-glucosidcs,  -galactosides,  -xylosides,  -arabinosides, 
and  -gentiobiosides,  and  their  acetyl  derivatives  show 
that  the  rules  of  isorotation  hold  in  all  these  cases. 

H.  Burton. 

Fifth  penta-acetate  of  galactose,  its  alcoholate 
and  hydrate.  M.  L.  Wolfrom  (J.  Amer.  Chem.  Soc., 
1930,  52,  2464 — 2473). — Treatment  of  the  penta- 
acetate,  m.  p.  77 — 78°,  M“  +9-8°  in  chloroform  (all 
rotations  quoted  arc  in  this  solvent),  of  galactose  ethyl 
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mercaptal  (improved  method  of  preparation  given)  with 
cadmium  carbonate  and  mercuric  chloride  in  aqueous 
acetone  (of.  A.,  1929,  1043),  and  dissolution  of  the 
product  formed  in  alcohol,  gives  (aldeliydo)  galactose 
alcoholate  pcnta-acetate,  m.  p.  133 — 134°,  [«]“  —0-9° 
after  1-5  min.  — ->  +  18-8°  after  50  lirs. ;  the  muta- 
rotation  is  ascribed  to  dissociation  of  the  alcohol. 
Crystallisation  of  the  alcoholate  from  water  affords 
(aldeliydo)  galactose  hydrate  penta-acetatc,  m.  p.  124— 
126°,  [ajfj  +18-2°  after  2  min. — >  —14-2°  after 
8  lirs.- — >  +8-7°  after  47  lira.,  whilst  crystallisation 
from  toluene  furnishes  (aldeliydo)  galactose  penta- 
acetate,  m.  p.  120 — 121°,  [a]g  —  22-0°  after  3  min.  — >• 
+  10-5°  after  22  hrs.  This  change  in  rotation  may  he 
duo  to  the  presence  of  alcohol  in  the  chloroform  used; 
the  rotation  is  constant  ([aJ5  — 16-1°)  in  a-tetra- 
chloroethane.  The  galactose  penta-aeetate  differs 
from  the  known  four  modifications,  gives  a  positive 
Schiff’s  reaction,  furnishes  a  semicarbazone,  m.  p. 
200—201°  (corr. ;  decomp.),  and  when  oxidised  with 
nitric  acid  yields  mucic  acid.  H.  Burton. 

Novel  form  of  isomerism  in  the  sugar  series. 
II.  Third  variety  of  tetra-acetylmethylmannos- 
ide.  H.  G.  Bott,  W.  N.  Haworth,  and  E.  L. 
Hirst  (J.C.S.,  1930, 1395— 1405).— The  third  or  “  y-  » 
variety  of  tetra-acetylmothylmannoside  (I),  m.  p. 
105°,  [a]0  —26-0°  in  chlorofonn,  is  shown  to  be 
strictly  analogous  to  y-triacctylmethylrliamnosido 
(II)  (this  vol.,  68).  The  resistance  of  the  acetyl  group 
in  position  2  in  these  compounds  to  alkaline  but  not 
to  acid  hydrolysis,  which  in  the  case  of  derivatives  of 
I  at  least  removes  both  this  and  the  1. -methyl 
group,  is  now  explained  by  the  ortho-ester  formulae 
(below)  involving  the  union  of  the  1-methyl  and  the 
2-acetyl  groups  to  form  a  cyclic  structure. 
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“  y  ’’-Monoacctydmetliylmannosido,  —6° 
water,  is  conveniently  prepared  by  the  hydrolysis  of 
y-tetra-acotylmcthylmannoside  with  cold  dilute 
alcoholic  sodium  hydroxide.  It  is  not  further 
hydrolysed  by  15%  aqueous  alkali  at  S0°,  hut  is  very 
readily  hydrolysed  by  dilute  acids  with  the  loss  of  both 
the  methyl  and  acetyl  groups.  On  acetylation  it  is 
readily  reconverted  into  the  y-tctra-acetyl  compound, 
and  on  methydation,  either  with  silver  oxide  and  methyl 
iodide  or  with  methyl  sulphate,  gives  monoacelyllri- 
methylmethybmnnoside,  b.  p.  about  12070-1  mm., 
1-4594,  [a]"  —20°  in  water,  —11°  in  chloroform.  This 
compound  is  not  hydrolysed  by  dilute  alkali,  but  very 
readily  by  0-01  A7- hydrochloric  acid  at  20°,  [aj;7 
changing  from  —25°  to  +2°  (constant)  in  1  lir. ;  for 
the  complete  removal  of  the  acetyl  group  0-5Ar- 
aeid  at  90°  is  needed  and  gives  d-3  :  4  :  6-trimethyl- 
a -mannopyranose,  m.  p.  101 — 102°,  [aJ(J  +36°  in 


methyl  alcohol,  +21°  in  water,  falling  to  +8-2°  in 
90  min.  Methylation  with  methyl  iodide  and  silver 
oxide  gives  tetramethyl-p-methylmannopyranoside, 
m.  p.  36 — 37°,  [a]j{  —78°  in  water  (identified  by  mixed 


m.  p.),  and  oxidation  with  bromine  yields  <Z-3  :  4 : 6- 
trimcthyl-S-mannonolactonc,  m.  p.  96 — 97°,  [«]['; 
+  167-5° — >  110°  in  74  hrs.  (hydrolysis),  converted 
by  phcnylhydrazinc  into  the  phenylliydrazidc  of 
d-3  :  4  :  6-trimctliylmannonic  acid,  m.  p.  137 — 139°. 
These  properties  correspond  exactly  with  those  of  the 
corresponding  /-isomorides  (Haworth  and  Peat,  A., 
1929,  425)  except  that  the  rotation  is  opposite  in  sign. 
Proof  is  thus  afforded  of  the  pyranose  structure  of 
trimctliylmannopyranosc,  and  hence  also  of  the 
y  -  acetylmotliylmannosides.  y  -  Tctra-acetylmethyl  - 
mamioside  is  simultaneously  dcacctylated  and  methyl¬ 
ated  by  methyl  sulphate  and  alkali,  but  not  by  methyl 
iodide  and  silver  oxide  in  the  presence  of  solid  sodium 
hydroxide,  to  give  tetrametkylmethylmannosidc, 
identified  by  hydrolysis  to  tctramethylmannopyranose 
(anilide,  m.  p.  140—142°).  The  latter  reagent  gives 
mainly  monoacotyltrimcthylmcthylmannoside. 

H.  A.  Piggott. 

Relations  between  rotatory  power  and  struc¬ 
ture  in  sugar  group.  XXIX.  Preparation  of 
crystalline  turanose.  C.  S.  Hudson  and  E.  Pacsu 
(J.  Amcr.  Cliem.  Soc.,  1930,  52,  2519-2524).- 
Hydrolysis  of  melezitosc  with  dilute  sulphuric  acid, 
neutralisation  of  the  solution  with  calcium  carbonate, 
removal  of  the  dextrose  formed  (by  fermentation  or 
oxidation  with  bromine  water),  evaporation  in  ii 
vacuum,  and  dissolution  of  tho  residual  syrup  inmotliyl 
alcohol  gives  turanose,  m.  p.  157°  (cf.  Tanret,  A.,  1900, 
i,  560).  The  sugar  is  non-hygroscopic  and  aqueous 
solutions  exhibit  mutarotation  ([aj'g  +53-5°  after  4 
min. — >-  +75-3°  after  25  hrs.)  ;  tho  initial  value  of 
[“]“  (by  extrapolation)  is  +22-0°.  H.  Burton. 

Structure  of  11  gum  levan.”  H.  Hibbert  and 
R.  S.  Tipson  (J.  Amer.  Cliom.  Soc.,  1930,  52,  2582).— 
“  Gum  levan,”  formed  by  tho  action  of  B.  mesenterim 
on  sucrose,  is  a  polymerised  anhydrofructofuraupse. 
Methylation  of  the  gum  affords  a  trimethyl  derivative, 
hydrolysed  to  1:3:  4 -trimelhylfruclofuranose,  m.  p. 
63°.  When  acted  on  by  B.  xylinum,  it  gives  a  more 
highly  polymerised  product.  H.  Burton. 


Uzarin.  A.  Windaus  and  E.  Haack  (Ber., 
1930,  63,  [B\,  1377—1380;  cf.  Hcnnig,  A.,  1918,  i, 
94;  Wolff,  Diss.,  Marburg,  1925). — Uzarin,  probably 
C35H58016i  m.  p.  268 — 270°,  [a]u  —27°  in  pyridine,  is 
prepared  by  extraction  of  Goniphocarpus  root  with 
methyl  alcohol  and  purification  of  tho  evaporated 
extract  by  treatment  with  glycol  methyl  ether,  chloro¬ 
form,  and  water.  It  behaves  as  a  lactone,  gives  the 
Legal  test,  and  becomes  isoincrised  when  warmed  with 
alkalis.  It  is  only'  slowly  and  incompletely'  decom¬ 
posed  by  dilute  acids,  whereas  boiling  acid  causes  the 
elimination  of  two  mols.  of  dextrose.  The  residue 
from  the  hydrolysis  which  is  insoluble  in  water  is  non- 
homogeneous,  but  consists  mainly  of  anhydrous- 
genin(  ?),  C23H3q03,  m.  p.  247—248°,  [«]g  -53-6°  a 
chloroform,  which  behaves  as  a  lactone ;  it  is  trebly 
unsaturated,  arid  yields  an  acetyl  derivative,  in-  P- 
175°,  and  a  p-nitrobenzoyl  compound,  m.  p.  246  - 
Hydrogenation  of  the  acetate  in  presence  of  spongy 
platinum  affords  pcrhydroanhydrouzarigenin  acdaK: 
C^HggOaAc,  m.  p.  225 — 226°.  Uzarin  appears  to  be 
very  closely  related  to  the  digitalis  glueosides.p 
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Constitution  of  daphnin.  F.  Wessely  and 
K.  Sturm  (Ber.,  1930,  63,  [B],  1299— 1301).— If 
natural  daphnin  is  methylated  and  the  sugar  group  is 
then  removed,  the  monomelhyldaphnrtin  [7 -hydroxy - 
S-mtkoxycoumarin],  m.  p.  185-5°,  is  not  identical  with 
the  synthetic  hydroxymethoxycoumarin  of  Wessely 
and  Sturm  (A.,  1929,  298).  Natural  daphnin  there¬ 
fore  contains  the  sugar  residue  in  position  7  and  is  not 
identical  with  the  product  obtained  by  Leone  (A., 
1925,  i,  1283)  from  p-acotobromoglucosc  and  7  :  8-di- 
hydroxycoumarin.  This  conclusion  is  confirmed  by 
the  observation  that  the  same  8-mcthoxy-7-othoxy- 
coumarin,  m.  p.  81°,  is  obtained  from  daphnin  by 
successive  mcthylation,  hydrolysis,  and  ethylation, 
and  from  synthetic  glucosidodaphnctin  by  successive 
ethylation,  hydrolysis,  and  mcthylation.  Similarly, 
'i-methoxy-S-otlioxycoumarin,  m.  p.  85-5°,  is  obtained 
from  the  natural  product  by  successive  ethylation, 
hydrolysis,  and  mcthylation  and  from  the  synthetic 
material  by  successive  mcthylation,  hydrolysis,  and 
ethylation.  H.  Wren. 

Supposed  depolymerisation  of  inulin.  E. 
Berner  (Bor.,  1930,  63,  [£],  1356— 1362).— The 
preparation  of  specimens  of  inulin  of  apparently  low 
mol.  wt.  can  be  effected,  in  addition  to  treatment  with 
hot  glycerol  or  acetamide,  by  means  of  glycerol  at  the 
ordinary  temperature  or,  more  conveniently,  by 
ethylene  glycol.  The  effect  is  not  due  to  depoly¬ 
merisation,  but  to  a  physico-chemical  process  caused 
by  the  adsorption  of  various  organic  substances, 
whereby  solubility  in  water  is  conferred.  The  extent 
of  such  adsorption  depends  on  the  completeness  with 
which  adherent  water  has  been  previously  removed. 
Inulin  “  depolymerised  ”  in  glycerol  and  precipitated 
with  alcohol  retains  both  media  after  desiccation  in  a 
vacuiim  over  calcium  chloride.  A  sample  of  “  inulan  ” 
obtained  by  moans  of  acetamide  with  an  apparent 
mol.  wt.  of  245,  increasing  to  319  after  further  desicc¬ 
ation,  is  found  to  retain  10-2%  of  alcohol  and  2-1% 
of  acetamide ;  after  making  allowance  for  the  effect 
of  theso  substances  on  the  cryoscopic  measurements, 
the  value  3300  is  found  for  the  mol.  wt.  of  “  inulan  ” 
approximating  closely  to  that  of  homogeneous  inulin. 
Most  specimens  of  inulin  contain  alcohol  in  consider¬ 
able  amount,  which  cannot  be  removed  completely  by 
desiccation  at  78°/vac. ;  it  is  lost  by  protracted  heating 
at  110°/vac.  When  inulin  is  obtained  by  freezing  its 
aqueous  solutions  containing  small  amounts  of 
alcohol,  the  latter  is  adsorbed.  H.  Wren. 

Kinetics  of  the  degradation  of  multimolecular 
chains.  W.  Kuhn  (Ber.,  1930,  63,  [B],  1503— 
1509). — Mathematical.  Consideration  is  devoted  to 
tbo  amount  of  possible  fragments  produced  by  the 
successive  rupture  of  long  chains  and  the  alteration  of 
i  degree  of  fission  with  time,  (a)  if  all  linkings  arc 
resolved  independently-  of  one  another  and  have  the 
:  6anic  reaction  coefficient,  (6)  if  all  linkings  with  the  ex¬ 
ception  of  those  of  the  small  fragments  react  similarly, 
whereas  thoso  of  the  fragments  are  more  readily 
resolved,  (c)  if  the  coefficients  per  unresolved  linking  are 
rue  same  for  fragments  of  differing  magnitude, 
whereas  all  other  linkings  have  a  different  but  constant 
value,  (d)  if  two  components  from  a  cyclic  structure  so 
uwttwo  linkings  must  be  ruptured  to  yield  the  simple 


unit,  and  (c)  if  two  typos  of  linking  are  present  in  the 
chain  which  react  independently  and  simultaneously 
but  with  differing  coefficients.  H.  Wren. 

Lignin  and  cellulose.  XTV.  Hydrolysis  of 
polysaccharides.  K.  Freudenberg,  W.  Kuiin, 
W.  Durr,  F.  Bolz,  and  G.  Steinbrunn  (Ber.,  1930, 
63,  [A],  1510 — 1529). — The  hydrolysis  of  cellulose, 
ccllodextrin,  cellobiose,  starch,  and  maltose  by-  50% 
sulphuric  acid  at  1S°  and  30°  has  been  followed  by 
the  method  of  Willstatter  and  Schudel  and  also 
polarimotrically  (determination  with  copper  is  not 
applicable)  and  the  results  arc  evaluated  in  the  light 
of  the  deductions  of  Kuhn  (preceding  abstract). 

If  the  rotations  of  equimolccular  solutions  of  the 
equilibrium  forms  of  cellobiose  and  maltose  are  added 
and  halved,  an  approximation  is  obtained  for  the 
activity  of  a  4-ocp-glucosidydglucose,  thus  a  maltose 
or  cellobiose  inactive  at  the  disaccharide  linking. 
The  rotation  of  cellulose  is  displaced  almost  as  much 
towards  the  loft  as  is  that  of  starch  towards  the  right 
of  this  value  and,  although  the  equality  in  magnitude 
is  accidental,  it  is  certain  that  cellulose  is  composed 
uniformly  of  (3-  and  starch  of  a-glucosidic  residues. 

The  initial  consumption  of  iodine  is  greater  with 
ccllodextrin  than  with  cellulose,  and  it  is  estimated 
that  the  ccllodextrin  molecule  contains  30—40  glucose 
residues  with  mean  mol.  wt.  5000 — 7000.  On  the 
bases  of  initial  iodine  consumption  the  colluloso  chain 
is  computed  to  contain  fifty  glucose  residues  as  average. 
Dextrin  can  be  regarded  as  cellulose  degraded  to  the 
extent  of  about  1  %.  By  reason  of  the  smallness  of  this 
difference  a  distinction  in  the  course  of  the  reaction 
cannot  be  detected.  With  the  exception  of  the  copper 
number  and  iodine  value,  an  indication  of  the  aldchydic 
termination  of  the  cellulose  chains  has  not  been 
observed.  When  the  possibility  of  tho  presence  of 
minute  amounts  of  lower  carbohydrates  in  native 
cellulose  is  taken  into  consideration,  it  appears 
feasible  to  conceive  cellulose  chains  with  hundreds  of 
glucose  residues  and  long  chains  alternating  with 
shorter  portions,  so  that  an  interruption  occurring  for 
every  60 — 100  glucose  residues  would  fulfil  tho  re¬ 
quirements  of  tho  Bontgen  investigation.  When 
judged  from  the  iodine  value,  the  starch  molecule 
appears  to  have  a  mean  chain  length  of  25 — 30  glucose 
residues. 

The  observations  now  recorded  are  reconcilable  with 
the  chain  structure,  and  their  uniform  interpretation 
is  possible  only  along  these  lines.  This  structure  has 
been  established  for  cellulose  by-  structure-chemical 
experiments  and  is  now  deduced  for  starch  and  inulin. 

H.  Wren. 

[Hydrolysis  of  polysaccharides.]  K.  H.  Meyer, 
H.HoPiriy  and  H.  Mark  (Ber.,  1930,  63,  [B],  1531).— 
The  authors  concur  with  the  views  of  Kuhn  and  of 
Freudenberg  and  co-workers  (preceding  abstracts). 

H.  Wren. 

Constitution  of  lignin.  XII.  Quantitative 
composition  of  the  lignin  in  various  plants. 
P.  Klason  (Ber.,  1930,  63,  [B],  1548—1551 ;  cf.  this 
vol.,  751). — Analysis  of  the  naphthylamine  salts  of 
lignosulphonic  acid  from  various  Goniferce  are  re¬ 
corded.  Xylose  is  regarded  as  the  parent  substance 
of  lignin  and  its  partial  mcthylation  is  effected  by 
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the  formaldehyde  formed  in  the  leaves;  coniferyl 
alcohol  is  therefore  formed  according  to  the  scheme 
C5HuO5-hC5Hi!O5Me=C10H13O3-fCO2+5H2O.  The 
mechanism  of  ring  closure  is  discussed.  The  aliphatic 
propylene  glycol  group  suffers  auto-oxidation  to  the 
corresponding  aldehyde,  which  is  autopolymerised  to 
lignin.  The  naphthylaminc  salt  of  the  lignosulphonic 
acid  from  birch,  beech,  oak,  etc.  conforms  to  the 
formula  3(C10H.0Oa-rO),H2SO3,C10H9N,H2O,  and  the 
lignin  appears  therefore  to  be  a  polymeric  form  of  a 
hydroxyguaiacolpropyleneglycollaldehyde.  The  in¬ 
itial  change  in  the  formaldehyde  is  conversion  into 
methyl  alcohol  and  formic  acid,  the  latter  behaving 
as  an  oxidising  agent  in  the  action  between  pentose 
and  methylpentosc  :  C5H10O5+C5H9O5Mc+H'CO2H 
==C10H1264H-CHO+CO2+5H2O.  H.  Wren. 

Action  of  ammonia  and  amines  on  aliphatic 
and  aromatic  hydroxymethylene  ketones.  E. 
Benary  (Ber.,  1930,  63,  [B],  1573— 1577;  cf.  A., 
1929,  68). — The  sodium  salt  of  hydroxymethylcne- 
acetonc  is  converted  by  ammonium  chloride  and 
alcohol  into  $-aectylvinylamine,  CHAclCH-NH.,,  b.  p. 
94 — 96°/14  mm.  With  the  requisite  amine  hydro¬ 
chloride  the  following  compounds  arc  similarly  pre¬ 
pared  :  fi-acet>il-T$-melhylvinylamine, 

CHAclCH-NHMe,  b.  p.  90— 93°/17  mm.;  p-acc/yZ-N- 
dimelhylvinylamine,  b.  p.  118°/19  mm.;  piperidbio- 
mcthylcneaceione,  CH3-CO-CH:CH-NC5H10,  b.  p.  160— 
162°/16  mm.  p- Acetyl- Aa-propenylamine,  m.  p.  112°, 
is  prepared  by  the  action  of  alcoholic  ammonia  on 
p  -  koto  -  y  -  hydroxymethylenebutane.  N  -  Methyl  -  p  - 
acetyl- Aa-propenylamine,  m.  p.  58°,  N-dimethyl-[i-acetyl- 
A"-pro penylam me,  b.  p.  135 — 139°/23  mm.,  m.  p.  55°, 
T$-diethyl-?>-acelyl-AP-propenylaminc,  b.  p.  140°/14  mm., 
and  <x-pipcridiiw-$-acetyl-Aa-propenc,  b.  p.  155 — 
158°/16  mm.,  arc  described.  E  thylenedi -^-acetyl- Aa- 
propenylamine,  (CAcMelCH’NH-CIL,),,  decomposes  at 
about  235°  after  darkening  at  220°."  The  following 
compounds  are  derivod  from  the  requisite  hydroxy¬ 
methylene  ketone  and  appropriate  amine  hydro¬ 
chloride  :  diethyl- fi-n-butyrylvinylamine,  b.  p.  137°/ 
15  mm. ;  dimcthyl-fi-ysobulyryluinylaminc,  b.  p.  132 — 
134c’/16  mm. ;  dbnelhyl-$-trimcthylacetylvinylaminc, 
b.  p.  132 — 135°/15  mm. ;  dimethyl  p-p' -methyl- A'1' - 
butenoylvinylamine,  m.  p.  104° ;  methyl-^-benzoylvinyl- 
amine,  m.  p.  138° ;  dimelhyl-fi-benzoylvinylamine,  m.  p. 
90 — 92° ;  piperidbmnethyleneacetophenone, 
CHBz:CH-NC5H10,  m.  p.  80—81°;  ethylencdi- p- 
benzoyl-Aa-propenylamine,  m.  p.  141 — 142°.  The 
sodium  derivative  of  hydroxymethylcneaeetophcnonc 
and  ammonium  chloride  in  methyl  alcohol  yield 
5-bcnzoyl-2-phenylpyridinc.  H.  Wren. 

Ability  of  glycine  to  form  salts.  J.  V.  Dubsky 
and  A.  Rabas  (Pub.  Fac.  Sci.  Univ.  Masaryk,  1929, 
115,  12 — 16). — By  hydrolysis  of  the  normal  zinc  salt 
of  glycine  the  salt  R2Zh,3RH,H20,  dccomp.  245°,  is 
formed  (R =NH2,GH2-C02) .  The  following  salts  arc 
also  described  :  ZnCl,„2RH,2H,0,  m.  p.  100°,  dccomp. 
230°;  ZnCl2,3RH,2H20,  decomp.  228°; 
ZnBr2,2RH,2H20,  m.  p.  9S°,  decomp.  335°; 
ZnS0,jJRHJ5H2O)  m.  p.  82°,  decomp.  320°; 
CuCOEt2Cu , 2H„0 ,  decomp.  195°;  CuC12,R2Cu,HC1, 
dccomp.  190°;“  CuCl2,2RH,2HCl,2H20,  m.  p.  96°, 


decomp.  120°.  Analogous  compounds  of  cobaltous, 
nickel,  and  stannic  chlorides  coidd  not  be  prepared. 

O.  J.  Walker. 

Compound  amino-acids.  >S.  Miyamoto  and 
C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1930,  87,  327 — 337). 
— Titration  curves  are  given  for  mixtures  of  arginine, 
lysine,  and  histidine  with  aspartic  and  glutamic  acids. 
The  data  are  subjected  to  mathematical  treatment 
and  indicate  that,  in  such  mixtures,  actual  formation 
of  compound  amino-acids  takes  place. 

C.  R.  Harington. 

Optical  activity  of  f /-arginine.  H.  K.  Miller 
and  J.  C.  Andrews  (J.  Biol.  Chem.,  1930,  87,  435— 
439). — Figures  arc  given  for  the  optical  rotation  of 
d-arginine  in  presence  of  varying  amounts  of  acid  or 
base.  Calculation  of  the  dissociation  constants  of 
arginine  from  the  data  by  the  method  of  Lcvene  and 
others  (A.,  1927,  625)  gives  results  in  approximate 
agreement  with  those  of  direct  titration. 

C.  R.  Harington. 

Synthesis  of  methionine.  W.  Windus  and 
C.  S.  Marvel  (J.  Amer.  Chem.  Soc.,  1930,  52,  2075 — 
2578). — p-Mcthylthiolcthyl  chloride  and  ethyl  sodio- 
malonatc  afford  ethyl  $-melhyUhiolelhyhmhnate,  b.  p. 
166— 107°/30  mm.,  df  1-081,  nf>  1-4675.  Bromination 
of  the  free  acid,  m.  p.  92 — 93°,  in  ethereal  solution, 
treatment  of  the  reaction  mixture  with  an  excess  of 
aqueous  ammonia,  neutralisation  of  the  aqueous 
solution  with  hydrobromio  acid,  and  subsequent 
evaporation  gives  methionine,  in.  p.  272°  (cf.  Barger 
and  Coyne,  A.,  1929,  175).  H.  Burton, 

Oxidation-reduction  potentials  of  sulphydryl 
compounds.  J.  W.  Williams  and  E.  M.  Drissen 
(J.  Biol.  Chem.,  1930,  87,  441— 451).— Electrometric 
titrations  of  cysteine  at  varying  pn  were  made  with 
potassium  iodato,  potassium  dichromatc,  and  iodine. 
Curves  o£  the  normal  type  were  obtained.  The  cal¬ 
culated  values  of  E0  agreed  well  for  any  one  oxidising 
agent,  but  differed  as  between  the  various  agents 
employed,  which  indicates  the  formation  of  more 
than  one  oxidation  product  of  cysteine.  The  poten- 
tials  observed  are  regarded  as  resulting  from  the 
presence  not  only  of  cysteine  and  cystine,  but  also  of 
an  intermediate  oxidation  product  of  the  former. 
Similar  results  were  obtained  with  thiolacctic  acid. 

C.  R.  Harington. 

Mercury  derivatives  of  cysteine.  J.  C.  Andrews 
and  P.  D.  Wyman  (J.  Biol.  Chem.,  1930,  87,  427— 
433). — The  precipitate  formed  by  addition  of  mercunc 
sulphate  to  a  solution  of  cystine  is  apparently  analog¬ 
ous  in  constitution  to  the  silver  compound  of  Vickery 
and  Leavenworth  (this  vol.,  754)  and  is  regarded  as  a 
mercuric  mercaptide  of  cysteine  in  combination  with 
mercuric  sulphate  or  mercuric  hydroxide.  The  hypo¬ 
thesis  is  confirmed  by  the  facts  that  the  mother- 
liquor  from  the  precipitation  is  dextrorotatory,  o'®1? 
presumably  to  the  presence  of  cysteic  acid,  m® 
recovery  of  cysteine  from  the  precipitate  by  treo  - 
ment  with  hydrogen  sulphide  is  not  accompanied  . 
liberation  of  sulphur,  and  that  the  electro®® 
titration  curve  of  cystine  with  mercuric  snip1®  ^ 
shows  a  break  at  the  ratio  1  mol.  mercuric  sulphate  - 
mol.  evstine  (2  mols.  cysteine). 

C,  R.  Harington- 
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Constitution  of  disodium  cyanamide.  R. 
Stolls  (J.  pr.  Chcm.,  1930,  [iij,  126,  304).— .Since 
sodium  cyanamide  by  the  action  of  nitrous  oxide 
at  300 — 100°  followed  by  acid  hydrolysis  affords  a 
2.1%  yield  of  azoimidc  its  structure  Ls  definitely 
fixed  as  NNayCiN.  J.  W.  Baker.  “ 

Mechanism  of  formation  of  thiuram  and 
xanthogen  monosulphides,  and  observations  on 
thiocarbamyl  thiocyanates.  A.  Cambron  (Canad. 
J.  Res.,  1930,  2,  341— 356).— Evidence  is  adduced  for 
the  following  mechanism  of  the  formation  of  dialkyl 
sulphur(licarbothionatc,(OR,CS)2S,  and  of  the  thiuram 
derivative,  (NR/CS^S,  from  the  corresponding  dialkyl 
disulpkurdicarbothionatcs,  (OR*CS)2S2,  and  thiuram 
derivatives,  (NRyCS^S,,  and  alkali  cyanide  : 
X'CS'S-S-CS-X+KCN  ' — >  X-CS-SCN+KS-CS-X; 
X'CS'SCX  KS-CS-X  — >  X'CS'S'CS*X  -|  -  KSCN  (X- 
110  or  NR2).  Thus  ethylphetiyllhiocarbamyl  thiocyan¬ 
ate,  m.  p.  75-5 — 76°,  from  cthylphenylthiocarbamyl 
chloride  and  potassium  thiocyanate  in  absolute 
alcohol  solution,  reacts  with  sodium  isopropylxanth- 
atc  in  alcohol  to  give  cthylphenylthiocarbamyl  iso- 
propylxanthyl  sulphide,  m.  p.  39-5 — 40°,  also  prepared, 
m.  p.  41°,  from  ethylphcnyl thiocarbamyl  chloride  and 
sodium  fsopropylxanthatc.  Methylphenylthiocarb- 
myl  isopropylxanthyl  sulphide,  m.  p.  42°,  was  similarly 
obtained  from  mcthylphenylthiocarbamyl  chloride 
and  sodium  fsopropylxanthatc.  Sodium  methyl- 
phony  ldithiocarbamatc,  from  sodium  sulpiride  (1  mol.) 
and  methylphenyUhiocarbamyl  thiocyanate  (I),  m.  p. 
114°,  in  alcohol,  reacts  with  I  (1  mol.)  to  produce 
s-dimethyldiphenylthiuram  monosulphide,  nr.  p.  196 — 
197°  (90%  yield)  ;  s-ditnethyldi-p-lolylthiuram  mono- 
sulphide,  m.  p.  143-5 — 144°,  is  analogously  prepared 
horn  methyl-p-tolylthiocarbamyl  thiocyanate,  in.  p. 
116-50.  Ethyl  o-  and  p -tolylthiocarbamyl  chlorides 
have  m.  p.  69°  and  53 — 54°,  respectively. 

Xanthogen  monosulphides  arc  formed  from  alkyl 
chloroformatcs  and  potassium  ethylxanthatc  as 
follows:  ROCS-SK+C1-CO-OR'  — >‘ 
RO-CS-S-COOR'+KCl ;  ROCS-S-COOR'i- 
KS-CS-OR  — >  KS-CO-OR'+RO-CS-S-CS-OR,  In¬ 
teraction  of  ethyl  chloroformatc  and  sodium  isopropyl - 
santhate  in  dry  acetone  at  —5°  affords  the  mixed 
anhydride,  OEt-CO-S-CS-OlV5,  -a;?'5  1-5110,  converted 
hy  sodium  isopropylxanthatc  (1  mol.)  in  alcohol  into 
siiso propyl  monoxanthogen,  m.  p.  55 — 55-5°,  in  69% 
.held,  also  produced  from  the  thio-anhydride  of  cthyl- 
thiolformic  acid  and  sodium  /sopropylxanthatc. 
Sodium  ethylxanthatc  (2  mols.)  and  benzoyl  chloride 
m  acetone  solution  yield  ethyl  xanthogen  mono- 
sulphide :  the  mother-liquors  on  treatment  with 
sodium  tetrathionate  (cf.  Cambron  and  Whitby,  this 
'°h,  579)  afforded  benzoyl  disulphide,  in.  p.  127°, 
proving  that  sodium  thiobenzoate  is  a  by-product  of 
me  reaction. 

When  I  is  heated  at  100 — 110°  for  10  min.  and  the 
product  treated  in  benzene  solution  with  aniline, 
a-anethylphenyl-a.' -r>henyldithiobiuret ,  m.  p.  123°,  is 
produced.  A.  I.  Vogel. 

Action  of  electrical  discharges  on  thiocyanic 
acid.  W.  Glitud  and  C.  Dieckmann  (Ber.,  1930, 
[A],  1374 — 1376). — Aqueous  ammonium  thio- 
cJauate  solution  is  decomposed  by  sulphuric  acid  in 


the  presence  of  ammonium  sulphate  and  the  moist 
thiocyanic  acid  vapour  is  passed  at  20 — 25  mm. 
pressure  through  the  discharge  tube.  Under  the 
influence  of  the  silent  discharge,  about  80%  of  the 
thiocyanic  acid  suffers  decomposition  and  95 — 100% 
of  the  decomposed  acid  is  isolated  as  hydrogen 
cyanide.  Varying  amounts  of  sulphur  dioxide, 
hydrogen  sulphide,  and  sulphur  are  also  produced. 

H.  Wren. 

Constitution  of  cyanogen  halides.  I.  Re¬ 
actions  of  cyanogen  chloride  and  iodide.  E.  V. 
Zatit  (Bull.  Soc.  chim.,  1930,  [iv],  47,  453 — 456).— 
Cyanogen  chloride,  obtained  by  Held’s  method, 
using  4  mols.  of  potassium  cyanide  to  1  mol.  of  zinc 
sulphate,  does  not  give  chlorine  with  hydrochloric 
acid  or  chlorate  or  cyanatc  with  potassium  hydroxide. 
3%  Cyanogen  chloride  solutions  in  water,  alcohol, 
ether,  or  chloroform  yield  an  immediate  precipitate 
of  silver  chloride,  the  alcoholic  solutions  being  more 
active  than  the  aqueous  and  older  solutions  pre¬ 
cipitating  more  rapidly.  Neither  fresh  nor  old  solu¬ 
tions  of  cyanogen  chloride  in  water,  alcohol,  ether,  or 
chloroform  yield  a  precipitate  of  Prussian-blue  with 
potassium  hydroxide  and  ferrous-ferric  mixture. 
Since  cyanogen  iodide,  m.  p.  140°  (sealed  tube),  in 
the  same  solvents  yields  no  precipitate  with  silver 
nitrate,  but  an  immediate  precipitate  of  Prussian- 
blue,  the  cyanogen  halides  arc  regarded  as  having 
the  structures  TC:N  and  Cl-NIC  or  Cl-NiC  respectively. 

R.'Brightman. 

Preparation  of  diazomethane.  F.  Arndt  and 
J.  Amende  (Z.  angew.  Chem.,  1930,  43,  444 — 446). — 
The  most  convenient  source  of  diazomcthanc  is 
nitrosomethylearbamide,  readily  obtained  from  tech¬ 
nical  mcthylaminc  hydrochloride  or  ammonia  and 
methyl  sulphate  by  treatment  with  potassium  cyanatc 
and  subsequently  with  sodium  nitrite  and  sulphuric 
acid.  Suitable  treatment  of  the  carbamide  with 
potassium  hydroxide  affords  diazomcthanc,  obtained 
as  a  solution  in  ether,  benzene,  or  acetone  with  or 
without  intermediate  formation  of  the  gaseous  phase. 

C.  Irwin. 

Methylethyloxarsylacetic  acid.  N.  Wigren 
(J.  pr.  chem.,  1930,  [ii],  126,  246— 249).— Methyl 
ethylarsinc  oxide,  (AsMeEt)20,  reacts  with  sodium 
monochloroacctatc  in  lOX-sodium  hydroxide  at  0° 
to  give  the  sodium  salt  of  methylethyloxarsylacetic 
acid,  01AsMeEt-CH2*C02H,  m.  p.  137°  (dccomp., 
specimen  put  into  bath  at  130°)  (silver  salt).  This 
acid  is  converted,  in  90 — 95°  yield,  by  the  action  of 
hydrogen  sulphide  on  its  methyl-alcoholic  solution 
into  methylcthylsulpharsylacetic  acid,  m.  p.  82°  (brucine 
salt,  +EtOH  and  solvent-free).  J.  W.  Baker. 

Halogen  derivatives  of  trimethylstibine.  T.  M. 
Lowry  and  J.  H.  Simons  (Ber.,  1930,  63,  [B],  1595 — 
1602). — The  dihalogcno  -  derivatives  of  trimcthyl- 
stibinc  have  been  examined  for  comparison  with  the 
tellurium  dimethyl  dihalides.  The  colourless  tri- 
methylstibine  di-iodide  does  not  exhibit  an  absorp¬ 
tion  band  in  the  ultra-violet  and  is  therefore  most 
suitably  represented  as  a  completely  ionised,  tertiary 
electrolyte  I~[SbMe3]++I“.  The  molecular  conduc¬ 
tivities  of  the  dihalines  in  acetonitrile  show  that  the 
substances  arc  weak  electrolytes  only  if  their  hydro- 
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lysis  is  prevented  by  absenco  of  water.  The  colourless 
hydroxychloride  has  all  the  properties  of  a  strong, 
binary  electrolyte  and  can  bo  represented  by  the 
formula  [SbMo3(OH)]+Cl~ ;  hydrogen  chloride  is 
liberated  from  it  in  the  presence  of  a  very  large  excess 
of  water.  It  has  only  a  very  slight  tendency  towards 
the  elimination  of  hydroxyl  ions,  since  its  solution 
has  an  acid,  not  a  basic  reaction.  The  colourless  base 
is  a  very  weak  electrolyte,  although  both  hydroxyl 
groups  can  be  replaced  if  sufficient  acid  is  added 
to  precipitate  the  dihalide.  Possible  causes  of  the 
anomalous  properties  of  these  and  the  corresponding 
tellurium  compounds  are  discussed  in  detail. 

Trimethylslibinc  hexaiodidc,  m.  p.  68 — 70°,  is 
incidentally  described.  H.  Wren. 

Stereochemistry  of  tellurium.  T.  M.  Lowry 
(Bcr.,  1930,  63,  [£],  1590— 1595).— A  lecture. 

H.  Wren. 

Magnesium  di-n-butyl.  H.  Gilman  and  R.  E. 
Brown  (Rcc.  trav.  chim.,  1930,  49,  724 — 725). — 
Magnesium  di-n-butyl  is  obtained  from  mercury  di¬ 
n-butyl  and  magnesium  (cf.  Fleck,  A.,  1893,  i,  622). 
It  is  non-distillablo  in  a  high  vacuum,  and  is  identified 
by  conversion  into  n-valero-a-naphtlialido  by  means 
of  a-naphthylcarbimide  (A:,  1928,  660).  R.  Child. 

Preparation  of  magnesium  phenyl  chloride. 
H.  Gilman  and  N.  B.  St.  John  (Roc.  trav.  chim.,  1930, 
49,  717 — 723).— Conditions  loading  to  satisfactory 
yields  are  described.  lodino  is  employed  as  a  catalyst, 
the  uso  of  activated  magnesium-copper  alloy  (A., 

1928,  253)  being  then  unnecessary.  The  effect  of 

varying  amounts  of  iodine  on  the  timo  required  to  start 
the  reaction  is  described.  R.  Child. 

Reaction  of  molybdenum  with  xantbates. 
Molybdenyl  ion.  R.  Montequi  (Anal.  Fis.  Quim., 
1930,  28,  479 — 487). — Pure  molybdenyl  cthylxanth- 
ate,  m.  p.  106°,  has  been  prepared  by  gradually  acidify¬ 
ing  a  solution  containing  ammonium  molybdate  and 
potassium  ethylxanthate,  separating  and  drying  over 
sulphuric  acid  the  tar  which  separates,  extracting 
with  chloroform,  and  inducing  crystallisation  by 
gradually  mixing  with  benzene.  The  isoamyl  com¬ 
pound,  m.  p.  98°,  is  similar.  The  formula!  are  of  the 
typo  (OR,CS2),1Mo20.j,  thus  confirming  the  author’s 
previous  result  for  the  isobutyl  compound  (cf.  A., 
1917,  i,  249;  1918,  i,  249).  Various  colour  reactions 
of  the  molybdenyl  ion  are  described.  H.  F.  Gillbe. 

Synthesis  of  cyclooctane  and  its  behaviour 
when  catalytically  dehydrogenated.  N.  D.  Zelin- 
ski  and  M.  G.  Frebmann  (Ber.,  1930,  63,  [B],  MSS— 
14SS). — cycZoOctanonc,  b.  p.  73 — 74°/12  mm.,  m.  p. 
27 — 28°,  obtained  by  heating  thorium  azelaate,  is  con¬ 
verted  into  tho7iydrazo?ie,b.p.  121°/17  mm., from  which 
cyclooctane,  b.  p.  14S-5— 149-5°/749  mm.,  df  0-S349, 
nD  1-45S6,  is  obtained  by  heating  with  solid  potassium 
hydroxide.  When  passed  over  platinised  charcoal  at 
300°  it  is  converted  into  a  mixture  of  dicyclo-[0  :  3  :  3]- 
octano  and  mcthylcycloheptanc,  whereas  it  is  un¬ 
changed  by  wood  charcoal  at  300°.  The  observations 
are  in  harmony  with  the  hypothesis  of  Balandin  (A., 

1929,  519, 890, 1245).  H.  Wren. 

Structure  of  aromatic  rings  in  the  light  of 

orientation  phenomena.  J.  Obermiller  (J.  pr. 


Chem.,  1930,  [ii],  126,  257— 286).— A  theoretical 
paper  in  which  the  author  summarises  and  extends  his 
views  (“  Die  orientierenden  Einfliisso  und  der  Benzol- 
kern,”  Leipzig,  1909)  and  represents  all  organic  nuclei 
by  the  diagonal  formula)  in  which  the  p -positions  aro 
united  but  in  a  manner  different  from  the  normal 
union  of  tho  o-positions.  In  the  case  of  naphthaleno 
it  is  concluded  that  the  a-carbon  atom  is  united  in  a 
similar  manner  to  carbon  atoms  of  the  benzene  ring, 
but  tho  union  betweon  the  2  :  6-  and  3  :  7-positions 
causes  tho  naphthaleno  ring  to  behave  formally  as  if 
tho  2  : 3-  and  6  :  7-positions  wero  not  united.  Tho 
diagonal  typo  of  formula  is  also  held  to  apply  to 
P3rridinc  and  quinolino,  whilst  in  anthraquinono  two 
true  benzene  rings  aro  united  by  carbonyl  groups  in 
tho  o-position.  J.  W.  Baker. 

Parallelism  between  the  mobility  of  hydrogen 
in  the  benzene  nucleus  and  that  of  chlorine  in  the 
side-chain.  S.  C.  J.  Olivier  (Rec.  trav.  chim.,  1930, 
49,  697 — 704;  cf.  A.,  1923,  i,  908). — Since  previous 
observations  may  have  been  influenced  by  alcoholysis, 
the  reaction  velocities  of  the  hydrolysis  in  acetone 
solution  of  a  number  of  substituted  benzyl  chlorides 
have  boon  determined  at  30-4°  and  60°.  Tho  reaction 
has  only  one  fifth  tho  velocity  of  that  in  aqueous 
alcohol  (A.,  1922,  i,  646;  1923,  i,  197,  769,  908)  but 
the  effect  of  the  naturo  and  position  of  the  various 
substituents  remains  the  same,  with  the  exception  that 
o-  and  p-nitrobenzyl  chlorides  chango  places  in  the 
series. 

The  observed  rates  of  hydrolysis  of  benzyl  chloride 
wore  (*X103)  0-0225  at  30-4°  and  0-46  at  60°;  the 
rates  for  o-,  m-,  and  p -methyl-,  chloro-,  -bromo-, 
-iodo-,  -nitro-,  and  m-  and  p-carboxy-bonzyl  chlorides 
at  30-4°  wore  (benzyl  chlorido=l)  4-36,  1-24,  7-7, 
0-271,  0-177,  0-56,  0-244,  0-173,  0-489,  0-258,  0-176, 
0-444,  0-072,  0-095,  0-088,  0-244,  and  0-174  respec¬ 
tively;  and  at  60°,  4-11,  1-20,  8-7,  0-298,  0-202,  0-58, 
0-2S0,  0-202,  0-51,  0-267,  0-193,  0-467,  0-098,  0-111, 
0-100,  0-287,  and  0-187,  respectively.  R.  Child. 

Action  of  aluminium  chloride  on  benzotri- 
chloride.  A.  Worn  and  E.  Westytoroch  (Annalen, 
1930,  481,  30 — 42). — Tho  intermediate  products  of 
the  reaction  aro  best  obtained  by  using  0-1  mol.  of 
aluminium  chloride  at  50 — 60°  for  4  hrs. ;  \ — 1  mol. 
of  hydrogen  chloride  is  evolved  and  fractionation  of 
the  resulting  mixture  at  0-04 — 0-05  mm.  affords, 
besides  unchanged  benzotrichloride,  m -Irichloro- 
methyldiphenyldichlorometkanc  (I),  CCl3-C6H4,CPhC]2, 
b.  p.  123 — 125°/0-005  mm.,  m.  p.  59 — 61°  (gives  ou 
hydrolysis  by  ferric  chloride  followed  by  addition  of 
water,  by  sulphuric  or  nitric  acid,  or  by  water 
under  pressure,  m-bcnzoylbenzoic  acid) ;  m-(m-/n- 

ckloro7nethyldichlorobenzyl)diphcnyldichlorwnetkane(U), 

b.  p.  249°/0-2  mm.,  d21 1-472,  a  viscous  oil  [notattacW 
by  water  under  pressure ;  yields  with  sulphuric  ac» 
m-benzoyl-m-benzoylbenzoic  acid,  m.  p.  195°  (JffWj** 
salt),  and  with  nitric  acid  a  nifro-derivative  of 
latter,  m.  p.  17S — 179°  ( barium  salt) ;  the  nitre-acid 
is  converted  by  chromium  trioxide  into  5-nitrotso- 
phthalic  acid],  which  also  results  from  the  interaction 
of  I  with  benzotrichloride  in  presence  of  aluminium 
chloride,  but  not  from  I  alone ;  and  a  dark,  brittle 
residue,  C17H10C14,  m.  p.  about  120°,  converted  bv 


ORGANIC  CHEMISTRY. 


1029 


sulphuric  or  nitric  acid  into  alkali-insoluble  products 
containing  chlorine. 

Anhydrous  zinc  chloride,  or  tin  or  silicon  tetra¬ 
chloride  has  no  action  on  bcnzotrichlorido  at  its  b.  p., 
beryllium  chloride  has  a  slight  action  at  140°,  whilst 
the  reaction  with  ferric  chloride  is  more  complex 
than  with  aluminium  chloride. 

Although  or/Ao-substituted  compounds  have  not 
been  obtained  in  the  abovo  condensation,  benzotri- 
chloridc  and  benzene  react  in  presence  of  aluminium 
chloride  to  give  9  :  9' :  10  :  10' -lelraphenyldihydro- 
alhracene,  m.  p.  159° ;  since  the  latter  is  not  obtained 
by  further  condensation  of  phenyl-substituted  chloro- 
methanes,  their  formation  as  intermediates  cannot  be 
postulated.  With  benzene  and  aluminium  chloride 
I  gives  a  substance,  C31H2G03C12,  apparently  not 
homogenoous,  whilst  II  gives  only  carbonised  pro¬ 
ducts.  It.  Child. 

Action  of  chlorosulphonic  acid  on  cyclic 
hydrocarbons.  .T.  Pollak,  M.  Heekberg-Krauss, 
E.  Katscher,  and  0.  Lustic  (Monatsh.,  1930,  55, 
358—378). — The  action  of  chlorosulphonic  acid  on 
various  aromatic  hydrocarbons,  chloro-  and  nitro- 
tenzenes,  p-chloronitrobenzenc,  thiophenctole,  and 
ethyl  phenylxanthate  is  studied. 

I  [By  0.  Lustig,  K.  Prey,  and  L.  Rink.] — 
Addition  of  benzene  to  chlorosulphonic  acid  (10  parts) 
hkI  subsequent  heating  of  the  mixture  at  150 — 100° 
(bath)  affords  benzene- 1  :  3-disulphonyl  chloride  (main 
:  product),  diphenylsulphoncdisulphonyl  chloride,  m.  p. 
175°  (Otto,  A.,  1880,  1031 ;  1887,  203),  and  benzene- 
1 : 4-disulphonyl  chloride  (trace).  When  a  larger 
smount  of  chlorosulphonic  acid  is  used,  the  sulphone- 
disulphonyl  chloride  is  the  main  product. 

[By  0.  Lustig  and  L.  Rink.]— -Toluene  and  chloro¬ 
sulphonic  acid  (8  parts)  at  140 — 150°  give  toluene- 
2: 4-disulphonyl  chloride.  When  equimolecular 
quantities  are  heated  to  boiling  and  the  resulting 
sulphone  is  then  treated  with  an  excess  of  the  acid  at 
150—100°,  di-p-tolylsulphone-3 : 3' -disulphonyl  chloride, 
P-  177 — 178°  (corresponding  dianilide,  m.  p.  325 — 
80*),  is  obtained  in  95%  yield.  Oxidation  of  the 
^Responding  diamide,  m.  p.  208°,  with  alkaline 
Potassium  permanganate  affords  a  small  amount  of 
the  saccharin  derivative,  S02(CcH3<gQ  >NH)2. 

Bi-m-  and  di-p-xylylsulphones  are  prepared  from 
approximately  molecular  quantities  of  the  xylene  and 
alorosulphonie  acid  at  the  b.  p.  The  p-sulphonc  is 
inverted  by  the  general  method  into  a  disulphotiyl 
m.  p.  190°  (corresponding  amide,  m.  p.  above 
r°  )•  Similarly,  phenyl  ethyl  sulphone  gives  the 
sulphonyl  chloride,  m.  p.  93-5°,  whilst  thiophenctole 
I ethyl  phenylxanthate  both  furnish  pentachloro- 
\  ethyl  sulphide. 

|  [By  0.  Lustig  and  R.  Ehrenzweig.] — Sodium 
f  t*Xenesulphonatc  and  chlorosulphonic  acid  at  150 — 
i  afford  o-xylcne-3  :  5-disulphonyl  chloride.  Simi- 
ur  treatment  of  technical  o-xylene  gives  an  uncrystall- 
‘  °B,  which  with  aniline  yields  a  mixture  of 

_  Wene-3  :  5-disulphonanilide,  m.  p.  199 — 200°,  m- 
fVUl-.G-disulphonanilide,  m.  p.  19G°,  and  p-a ylene- 
ymlphomnilide,  m.p.  174°,  separable  by  crystall- 
Uon  from  50%  alcohol.  p-Xylene-‘i  :  0 -disulphon- 


anilide  has  m.  p.  223°.  Reduction  of  o-xylene- 
3  :  5-disulphonyl  chloride  with  tin  and  hydrochloric 
acid  or  zinc  dust  and  30%  sulphuric  acid  furnishes 
3  :  5-dithiol-o-xylene,  b.  p.  150— 151°/13  mm.  [ diacetyl 
derivative,  m.  p.  47 — 49°;  dimethyl  ether,  m.  p.  39°; 
dicarbelhoxy-dc.riva.tiYe,  b.  p.  200 — 209°/14  mm.; 
di(thiolacetic  acid),  m.  p.  101 — 102°;  dipicryl  deriv¬ 
ative,  decomp.  202 — 203°]. 

[By  E.  Katscher.]— -Successive  treatment  of 
chlorobenzene  with  chlorosulphonic  acid  at  100°  and 
150 — 180°  gives  the  2  : 4-disulphonyl  chloride,  which 
on  hydrolysis  with  cold  alcoholic  potassium  hydroxide 
affords  a  considerable  amount  of  ether.  p-Chloro- 
nitrobenzene  affords  l-chloro-4-nitrobenzene-2-sul- 
plionyl  chloride,  and  potassium  l-chloro-2  :  G-dinitro- 
benzene-4-sulphonatc  furnishes  the  4-sulphonyl  chlor¬ 
ide.  Nitrobenzene-2  :  5-disulphonic  acid  is  converted 
by  chlorosulphonic  acid  or  phosphorus  pentachloride 
into  a  mixture  of  products  from  which  l-chloro-2- 
nitrobenzcne-4-sulphonyl  chloride,  m.  p.  59 — 00°,  is 
isolated ;  replacement  of  the  sulphonic  acid  grouping 
by  chlorine  occurs.  Nitration  of  potassium  cliloro- 
benzene-4  :  G-disulphonate  with  fuming  nitric  and  sul¬ 
phuric  acids  yields  potassium  hydrogen  1  -chloro -2- 
nilrobenzene-4 :  G-disulphonate,  convertible  into  1- 
chloro-2-nitrobenzeneA  :  G-disulphonyl  chloride,  m.  p. 
98°,  by  treatment  with  chlorosulphonic  acid  at  140 — 
160°.  Potassium  2-nitrodiphcnylaminc-i  :  0 -disul- 
plionate  is  also  described.  Nitrobenzene  is  oxidised 
and  chlorinated  by  prolonged  treatment  with  chloro¬ 
sulphonic  acid  forming  chloranil. 

[By  M.  Heimberg-Krauss  and  S.  Ilse.] — 
Equimolecular  quantities  of  diphenyl  and  chloro¬ 
sulphonic  acid  react  in  tetrachlorocthanc  at  50° 
forming  diphcnylsulphonic  acid,  m.  p.  138°  [barium 
salt;  amide,  m.  p.  228°  (lit.  227 — 230°);  anilide, 
m.  p.  125°].  The  same  acid  is  obtained  in  better 
yield  from  diphenyl  and  sulphuric  acid  in  presence  of 
nitrobenzene  at  50°.  Diphenyl-4 : 4'-disulphonyl 
chloride  and  diphenylene-2  :  2' -stdphone-4  :  4' -disul- 
phonyl  chloride,  m.  p.  230°  (corresponding  anilide, 
m.  p.  207°),  are  also  prepared  from  diphenyl  and 
chlorosulphonic  acid  under  various  conditions. 

[With  R.  Kolm,  Z.  Rudich,  and  F.  Becker.]— 
Naphthalene  and  chlorosulphonic  acid  (10  parts)  react 
at  about  0°  yielding  naphthalene-1  :  5-disulphonyl 
chloride  [mtro-derivative,  m.  p.  103 — 104°,  obtained 
by  the  action  of  boiling  nitric  acid  {d  1*5)]. 

H.  Burton. 

[Preparation  of]  benzenesulphonyl  chloride. 

H.  T.  Clarke,  G.  S.  Babcock,  and  X.  F.  Murray 
(Organic  Syntheses,  1930, 10,  0 — 8). 

Phenylthiosulphuric  acid.  P.  Baumgarten 
(Ber.,  1930,  63,  [»],  1330— 1335).— Thiophenol  is 
converted  by  N-pyridiniumsulphonic  acid  into  pyridine 
phenyUhiosulphate,  SPh*S03H,C-H5N,  m.  p.  89 — 91°. 
Treatment  of  a  saturated  alcoholic  solution  of  this  salt 
with  the  equivalent  amount  of  the  alkali  alkoxide 
yields  potassium  and  sodium  phcnylthiosulphates.  The 
alkali  salts  are  very  stable  in  neutral,  alcoholic  solution. 
In  acid  solution,  particularly  when  concentrated,  they 
become  decomposed  into  thiophenol  and  sulphuric  acid. 
In  alkaline  solution  they  decompose  very  readily  into 
diphenyl  disulphide,  sulphurous  acid,  and  benzene- 
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sulphinic  acid;  the  intermediate  production  of  benz- 
enesulphenic  acid  is  assumed.  H.  When. 

Preparation  of  compounds  analogous  in  struc¬ 
ture  to  sulphinic  acids  but  containing  ji-toluene- 
sulphonimido-groups  in  place  of  oxygen  atoms. 
Phenyl-  and  methyl-p-toluenesulphonimidosul- 
phine-p-toluenesulphonylimines.  S.  6.  Clarke, 
J.  Kenyon,  and  H.  Phillips  (J.C.S.,  1930,  1225 — 
1232). — Compounds  of  the  type  described  in  the  title, 

C-H7-S02-N-SR-NH-S02-C-H,  (I),  are  obtained  by  the 
action  of  “chloramine-21  ”  on  an  alkaline  solution  of 
ethyl  and  phenyl  mercaptans  and  thus  are  obtained 
ethyl-,  m.  p.  189°  (decomp.)  (I,  R=Et),  and  phenyl  - 
(I,  R=Ph),  m.  p.  152—153°  (sodium,  m.  p.  227— 
228°,  and  silver  salts),  -p-toluenesulphonimidosulphine- 
p-toluenesulphoni/limine.  Thus  “chloramine-T”  must 
dissociate  to  give  a  neutral  p-toluenesulphonimido- 

radical,  C7H7-S02-NClNa=C7H7-S02-N+NaCl,  a 
deduction  which  receives  support  from  the  fact  that 
a  larger  yield  of  the  above  phenyl  compound  is 
obtained  in  the  anhydrous  solvents  acetic  acid  or 
pyridine  than  in  aqueous  solution  in  which  the 

hydrolytic  action,  C7H7*S02*NClNa-|-H20= 

C7H7*S02'NH2+Na0Cl,  is  favoured.  The  same  two 
compounds  (1)  are  also  obtained  by  the  action  of 
“  chloramine-21  ”  on  an  alkaline  solution  of  ethyl- 
[accompariied,  in  this  case,  by  a  substance,  m.  p.  128° 
(decomp,  to  a  substance,  m.  p.  108 — 112°).]  and  phenyl- 
thiolacetic  acid,  respectively.  Oxidation  of  these 
compounds  (I)  with  alkaline  potassium  permanganate 
converts  them,  respectively,  into  the  acids  EtX,  m.  p. 
275 — 270°  (decomp.),  and  PhX,  m.  p.  201°  (decomp.) 

(X=co2h-o0h4-so3*n-so“nh-so2*c0h4-co2h), 

which  yield  p-sulpli onam ido benzoic  acid  on  hydrolysis. 
The  imido-hydrogen  atom  in  the  original  suhstances 
cannot  be  replaced  by  methyl  groups  by  any  of  the 
ordinary  inethylation  processes,  the  only  products 
isolated  by  the  action  of  sodium  hydroxide  and 
methyl  sulphate  on  the  ethyl  compound  being 
p -toluenesulphondimethylamide,  m.  p.  78 — 79°  (also 
by  methylation  of  p-toluenesulphonamide),  and 
ethyl-p-lolvenesulphonyUulphinamide, 

EtS0*NH*S02C7H7,  m.  p.  120°.  With  the  phenyl 
compound,  mono-  and  di-methyl  derivatives  of 
p-toluenesulphonamide  and  diphenyl  sulphide  were 
the  only  products  identified.  J.  W.  Baker. 

Nitration  of  toluene  in  the  side-chain.  P.  P. 
Schorigin  and  A.  M.  Sokolova  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  673 — CS1). — 3 — 5%  Yields  of 
phenylnitromethane  are  obtained  by  heating  toluene 
in  a  sealed  tube  with  aqueous  nitric  acid,  whilst  14% 
yields  are  obtained  by  nitration  in  glacial  acetic  acid 
solution.  Acetic  anhydride  protects  the  side-chain 
from  substitution,  as  do  also  mercury  salts;  the 
latter,  however,  catalyse  substitution  in  the  nucleus. 
Irradiation  with  a  tungsten-filament  or  a  mercury- 
vapour  lamp  is  without  effect  on  the  reaction  in  acetic 
acid  solution.  Ethylbenzene  can  be  more  readily 
nitrated  in  the  side-chain  than  toluene. 

R.  Truszkowskt. 


Action  of  the  system  Mg  f  MgBr._,  on  tri- 
phenylcarbinol,  triphenylmethyl  bromide,  and 
triphenylmethyl.  M.  Gombkrg  and  W.  E.  Bach- 
mann  (J.  Amer.  Chem.  Soc.,  1930,  52,  2455 — 2461).— 
Magnesium  (1  atom)  and  triphenylmethyl  bromide 
react  readily  in  a  mixture  of  ether  and  benzene 
forming  magnesium  triphenylmethyl  brom  ide  (crystall¬ 
ine  etherale).  With  0-5  atom  of  the  metal,  no 
Grignard  reagent  is  present  at  the  end  of  the  reaction; 
the  products  formed  are  triphenylmethyl  and  magnes¬ 
ium  bromide,  which  probably  result  from  the  reaction 
CPh3*MgBr-J-CPh3Br==2CPh3-fMgBr2.  Addition  of 
a  further  0-5  atom  of  magnesium  to  the  reaction 
mixture  gives  the  Grignard  reagent,  also  prepared 
from  pure  triphenylmethyl,  magnesium,  and  magnes¬ 
ium  bromide  in  ethereal  benzene.  When  triphenyl- 
carbinol  is  heated  with  magnesium  bromide,  the 
following  reaction  occurs :  CPh3-OH+MgBr,= 
CPhgBr + MgBr ■  OH .  H.  Burton" 

Synthesis  of  indene  derivatives.  E.  Bergmans 
and  H.  Weiss  (Annalen,  1930,  480,  64 — 75;  cf. 
this  vol.,  901,  902).— 1 -Hydroxy- 1  :  2  :  3-tripbenyl- 
indene  methyl  ether  is  converted  by  the  consecutive 
action  of  metallic  sodium  and  methyl  iodide  into  the 
non-crystalline  1  :  2  :  3 -  triphenyl  - 1  -  methylindene, 
reduced  byr  sodium  and  boiling  amyl  alcohol  to 
1:2:  3-triphenyl-l-methylhydrindene,  m.  p.  163— 
164°.  Condensation  of  ethyl  a-bromopropionate  with 
benzophenone  and  zinc  affords  ethyl  3-hydrory- 
fifi-diphenyl-u-methylpropionate,  in.  p.  102 — 103°, 
dehydrated  by  heating  with  85%  formic  acid  at  150" 
to  ethyl  fi-phenyl-oL-methylcinnamale,  m.  p.  84°.  This 
reacts  with  magnesium  phenyl  bromide  to  give 
rMyy-lelraphenyl-^-methyl-^-propen-a.-ol,  m.  p.  119°. 
which  readily  undergoes  ring  closure  when  treated 
with  alcoholic  sulphuric  acid  to  give  1:1:  3 -Iriphtnyb 

2 - methylindene,  m.  p.  150°,  reduced  catalytically  in 
propyl  alcohol  to  1  :  1  :  3-triphenyl-2-nielhylhydrindene, 
m.  p.  1G5°.  3-Phenyl-2-bcnzylindene,  prepared  from 
tribenzylcarbinol  [ acetate ,  m.  p.  1S6°  (decomp,  with 
formation  of  dibenzylethylene,  an  improved  method 
for  the  preparation  of  which  is  described)]  by  Oreehoff  s 
method  (A.,  1914,  i,  265),  is  converted  by  amyl  nitrite 
and  alcoholic  sodium  ethoxido  into  the  oxime,  m.  p- 
174 — 176°,  of  3-phenyl-2-benzylindone,  m.  p-  H3~- 
114°,  the  ketone  being  liberated  by  the  action  of 
hydrogen  bromide  in  acetic  acid.  Magnesium  phenyl 
bromide  converts  the  indone  into  l-ht/droxy-l  :3-(<i- 
phenyl-2-benzylindene,  m.  p.  10!) — 112°.  Reduction 
of  this  with  red  phosphorus  and  hydriodic  acm 
(</  1-7)  gives  two  of  the  three  possible  stercoisoinerie 
forms,  m.  p.  121— 122-5°  and  117—118°,  respectively, 
of  1  :3-diphenyl-2-benzylhydrindene.  1  :  2-Biphenyl- 
indene  (Oreehoff,  loc.  cit.)  is  similarly  converted  into 

1  : 2-diphcnyl-3-benzylhy  dr  indene,  m!  p.  115°  (°"lr 
one  stercoisomeride  being  obtained  in  this  case), 

3- phenjd-2-methjdindone  (prepared  by  the  action 
of  concentrated  sulphuric  acid  on  ethyl  (^-hydros'- 
fiS-diphenyl-a-methylpropionate)  into  3 ' 
l-benzyl-2-methylhydrindenc,  h.  p.  242 — 245°/h>  nun- 
(probably  a  mixture  of  stereoisomeridcs).  Reduction 

2  :  3-diphenylindcne  (prepared  from  a-benzylsti  be  > 
Oreehoff,  loc.  cit.)  with  red  phosphorus  and  hydr°0 
iodide  in  boiling  acetic  acid  gives  only  one  store 
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isomeride  of  1  :  2-diphenyUiydrindcnc ,  m.  p.  123 — 
124-5°,  but  when  reduction  is  effected  with  sodium 
and  boiling  amyl  alcohol,  this  form  is  accompanied  by 
a  second  stereoisomcrie  form,  m.  p.  89°. 

J.  W.  Baker. 

Stereochemistry  of  aromatic  ring  systems. 
III.  E.  Bergmann  (Ber.,  1930,  63,  [B],  1017— 
1631 ;  cf.  A.,  1929,  G88). — The  supposed  (3-forms  of 
9-benzylidene-  and  9-anisylidene-fluorene  are  not 
isomerides  of  the  a-compounds,  but  vinylene  homo- 
logues.  Whereas  hydrogenation  of  a-benzylidene- 
fluorene  affords  9-benzylfluorene,  m.  p.  131 — 132°, 
similar  treatment  of  the  (3-compound  [Q-cinnamyl- 
idenefluorene ]  yields  Q-y-plienylpropylfluorene,  m.  p. 
75—76°  ;  the  last-named  compound  is  prepared  syn¬ 
thetically  from  y-phenylpropyl  bromide  and  lithium 
fluorene.  Condensation  ofp-methoxycmnamaldehydc 
with  fluorene  in  presence  of  sodium  ethoxidc  gives 
yp-metlioxycinmmylidenefl'uorene,  m.  p.  142°, 
identical  with  (3-9-anisylidenefluorenc.  The  produc¬ 
tion  of  these  compounds  is  attributed  to  partial 
dehydrogenation  of  ethyl  alcohol  to  acetaldehyde 
during  the  prolonged  condensation  and  condensation 
of  the  aliphatic  with  the  aromatic  aldehyde. 

The  red  9-tetramethyldiaminodiphenylmethylene- 
fluorene  is  reduced  by  sodium  and  amyl  .alcohol  to 
Q-leiramctltylddaminodiphcnylmclhyljluorene,  in.  p. 
237 — 238°,  identical  with  the  “  ethylene  ”  of  Rodd 
and  Linch. 

The  author  considers  that  the  discussion  of  the  non- 
.  planar  constitution  of  aromatic  ring  systems  is  not 
yet  closed  and  cites  the  following  instances.  During 
the  action  of  sodium  diphenylmethyl  on  9-chloro- 
.  fluorene  a  second  benzhydrylfluorene,  m.  p.  187°, 
is  invariably  produced  in  addition  to  the  benz¬ 
hydrylfluorene,  m.  p.  217°,  and  tetraphcnylcthane. 
It  appears  to  be  completely  homogeneous  and  cannot 
be  composed  of  mixed  crystals  of  the  compound, 
in.  p.  217°,  and  tctraphenylethane.  The  condensation 
of  lithium  fluorene  with  phenyldiphcnylylmethyl 
chloride  or  of  sodium  phenyldiphenylyhnethyl  with 
9-chlorofluorene,  however,  gives  a  single  $-phenyl- 
?• diphenylyl-’x-diphenylene-ethane ,  m.  p.  253 — 254°; 
during  the  latter  condensation  the  stereoisomeric 
s-diphenyldidiphenylylcthunex,  m.  p.  245 — 240°  and 
202 — 203°,  respectively,  arc  also  obtained.  Phenyl- 
diphenyl yl melhiyl  chloride ,  m.  p.  70 — 72°,  and  p- 
fl>enylbenzhydryl  methyl  ether,  m.  p.  .80°,  are 
incidentally  described.  The  a-  and  ff-9-methoxy- 
flnorene-9-carboxylic  acids  do  not  appear  to  be 
identical,  since  they  differ  from  one  another  in 
crystalline  form  and  electrical  conductivity.  Differ¬ 
ences  in  the  last-named  property  are  not  exhibited 
hy  the  a-  and  p-fluorene-9-carboxylic  acids,  but 
although  the  two  forms  melt  separately’  without 
softening  at  230 — 232°,  a  mixture  of  them  softens 
distinctly  at  215°.  Further,  the  varieties  differ  in 
crystalline  habit  and,  in  solution,  the  a-form  is  much 
more  readily  auto-oxidised  than  the  (3-variety. 

A  polymeric  form  of  diphenyl-9-fliiorenyIcarbinol, 
!?•  P.  218 — 219°,  is  obtained  by  very  slow  crystal¬ 
lisation  of  tlie  normal  variety  from  light  petroleum. 

H.  Wren. 

[Isomerism  of  9-fluorene  derivatives.]  A. 
Auegl,  F.  Weng,  and  G.  Wiest  (Ber.,  1930,  63, 


[RJ,  1631—1632;  cf.  this  vol.,  918).— The  identity 
of  “  (3-benzylidenefluorene  ”  with  9-einnamylidene- 
lluorcno  and  of  “  |3-anisylidenefluorene  ”  with  9-p- 
methoxvcinnamylidenefluorene  is  established. 

H.  Wren. 

Sources  of  error  in  organic  elementary 
analysis.  VI.  Determination  of  hydrogen  ; 
action  of  copper  oxide  and  lead  peroxide.  J. 
Lindner  [with  F.  Herni.er]  (Ber.,  1930,  63,  [J3], 
1396 — 1405 ;  .  cf.  this  vol.,  726). — The  importance 
of  a  more  accurate  ■  determination  of  hydrogen  is 
emphasised  and  the  conditions  which  exert  influence 
are  discussed.  Granular  copper  oxide  docs  not 
adsorb  significant  amounts  of  water  at  a  red  heat, 
whereas  appreciable  quantities  are  retained  at  350°. 
With  lead  peroxide,  the  formation  of  water  on  heating 
cannot  quite  be  reduced  to  zero.  With  carefully 
pre-treated  specimens  the  amounts  are  not  quite 
unimportant,  but  fall  into  the  background  relatively 
to  the  adsorption  phenomena.  Formation  of  water 
can  be  caused  even  by  the  combustion  of  volatile 
adsorbed  organic  confounds.  Careful  purification  and 
intensive  desiccation  of  the  peroxide  cause  a  more 
pronounced  effect  of  adsorption  in  comparison  with 
contrary  influences.  H.  Wren. 

Experiments  with  dibenzylidenedihydroan- 
thracene.  E.  Bergmann  and  S.  Fujise  (Annalen, 
1930,  480,  188 — 196). — Reduction  of  9  :  10-dibenzyl- 
anthracene  with  sodium  and  amyl  alcohol  gives 
9  :  lQ-dibenzyl-l ) :  IQ-dihydroanlhracene  (1),  m.  p.  118°, 
also  obtained  by  the  successive  action  of  sodium  and 
alcohol  on  the  original  hydrocarbon.  Decomposition 
of  the  product  from  dibenzylanthraceno  and  lithium 
with  carbon  dioxide  affords  9  :  10 -dibenzyl A)  :  10 -di- 
hydroanthracMie-S )  :  10 -dicarboxylic.  nr, id,  m.  p.  280° 
(decomp.).  Brominafcion  of  dibeuzylanthracene  with 
2  mols.  of  bromine  gives  an  impure  dibromo-deriv- 
ative,  which  when  boiled  with  xylene  yields  9  ;  10-rfi- 
benzylide.ne-Q  :  10 -dihydroanthracene,  m.  p.  199— 200°. 
This  is  converted  into  I  by  reduction  with  sodium  and 
amyl  alcohol,  or  by  successive  treatment  with  lithium 
and  alcohol;  in  the  last  case,  addition  of  the  metal 
across  the  double  linkings  occurs. 

Reduction  of  9 : 9-dibenzylanthrone  with  sodium 
and  amyl  alcohol  gives  9  :  9-dibenzyl-Q  :  IQ-dihydro- 
antliracene,  m.  p.  178°,  but  with  red  phosphorus  and 
hvdriodic  acid  at  130°,  9-benzyl-9  :  10-dihydro- 
anthracene.  m.  p.  118°  (lit.  110°),  results  (cf.  Hall- 
garten,  A.,  1888, 1202,  who  describes  it  as  the  dibenzvl 
derivative).  Benzylidenexanthene  and  9  : 9-di¬ 
phenyl- 10-benzylidene-9  :  10-dihydroanthracene  form 
normal  additive  compounds  with  sodium,  decomposed 
by  alcohol  to  benzylxanthene,  m.  p.  80°,  and  9  :  9 -di¬ 
phenyl-  lQ-benzyl-9 :  IQ-dihydroanlhracene,  m.  p.  192°, 
respectively. 

9-Benzylanthracene,  m.  p.  133°  (lit.  119°),  formed 
as  a  by-product  in  the  preparation  of  dibenzyl- 
anthracene,  is  oxidised  by  chromic  oxide  in  acetic 
acid  first  to  9-benzyloxanthrone  and  then  to  anthra- 
quinone  and  benzoic  acid.  H.  Burton. 

Phenylurethane  anaesthetics.  T.  H.  Rider 
(.T.  Amer.  Cliem.  Soc.,  1930,  52,  2583) —The  hydro¬ 
chlorides  of  the  phenylearbimide  derivatives  of 
y-di-«-butylaminopropyl  and  (3-dietliylaminoefchyl 
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alcohols  have  in.  p.  123 — 124°  and  138 — -139°,  respect¬ 
ively.  These  salts  produce  aniesthesias  of  longer 
duration  than  do  the  hydrochlorides  of  tlio  p-amino- 
benzoates  of  the  same  alcohols.  H.  Burton. 

Nitroamines.  I.  Nitrophenylnitroamines. 
E.  Macciotta  (Gazzctta,  1930,  GO,  408— 414).— When 
treated  with  nitric  acid  (d  1-52)  and  fuming  sulphuric 
acid  (30%  S03),  while  cooled  with  ice  and  salt,  jn-nitro- 
aniline  gives  first  the  nitrate,  which,  by  anhydrific- 
ation,  passes  into  the  nitroamine,  this  process  being 
continued,  as  described  by  Fliirscheim  and  Holmes 
(A.,  1929,  57).  The  final  product  thus  obtained 
is  not,  however,  tetranitroaniline  but.  2  :  3  :  4  :  6- 
tetranitrophenylnitroamine,  N03’NH-CBH(N02)4,  de¬ 
composing  at  104 — 105°,  which,  even  when  pure,  soon 
decomposes  giving  tetranitroaniline  and. nitrous  acid. 
The  nitroamine  always  yields  aniline  derivatives  when 
treated  with  chemical  reagents,  but  small  quantities  of 
the  ammonium  salt  of  2  :  4  :  6-trinilro-S-aminophenyl- 
nitroamine,  decomp,  at  about  180°,  were  obtained  by 
treatment  with  ammonia  solution,  and  of  the  unstable 
2:3:4:  (S-tetranitrophcnylnitroacclamide  by  the  action 
of  acetyl  chloride.  No  nitroamines  were  obtainable 
under  similar  conditions  from  o-  and  p-nitroanilines, 
which  yielded  only  2  :  G-dinitroanilinc  and  2:4:  G-tri- 
nitroaniline,  respectively ;  nitration  of  the  latter  com¬ 
pound  gave  only  small  proportions  of  its  nitrate.  It  is 
concluded  that  absence  of  the  nitro-group  from  the 
mefo-position  annuls  the  stability  of  the  nitroamines 
and  prevents  their  formation,  so  that  only  the  nitrate 
of  the  base  is  obtained  as  final  product.  Greater 
facility  of  substitution  in  both  or/fco-positions  than  in 
the  para-position  seems  also  indicated. 

T.  H.  Pope. 

Preparation  of  o-  and  p-xenylamines  (amino- 
diphenyls).  G.  T.  Morgan  and  L.  P.  Wales. — See 
B.,  1930,  600. 

Azotriphenylcarbinol  dyes.  R.  N.  Sen  and 
A.  K.  Sen.— See  B„  1930,  653. 

Nitridation.  I.  Introduction.  II.  Mer¬ 
curic  and  bismuth  nitrides  as  nitridising  agents. 
I.  Schurjian  and  W.  C.  Fernelius  (J.  Amer.  G'hem. 
Soc.,  1930, 52,  2425— 2430).— Details  are  given  for  the 
preparation  of  bismuth  and  mercuric  nitrides  from  the 
corresponding  iodides  and  potassamide  in  liquid 
ammonia.  Treatment  of  hydrazobenzene  and  hydr- 
azo-p-toluene  with  iodine  or  either  of  the  above 
nitrides  in  liquid  ammonia  gives  azobenzene  and  azo- 
p-tolucne,  respectively.  The  reaction  with  mercuric 
nitride  is  :  3(NHPh)2+Hg3N,=3(:NPh)2+3Hg+ 

2NH3.  When  hydrazobenzene  is  treated  with  potass- 
amide  or  potassium  hydroxide  in  liquid  ammonia,  a 
deep  reddish-brown  coloration  is  produced  owing  to 
alkali  metal  salt  formation.  The  colour  is  discharged 
by  the  addition  of  ammonium  nitrate.  Mercuric  nitride 
does  not  react  with  hexamethylenetetramine,  amylene, 
styrene,  or  azoxybenzene  under  the  above  conditions. 

H.  Burton. 

Structure  of  diazo-compounds.  A.  Angeli 
(Gazzctta,  1930,  60,  352 — 38S). — -A  summary  is  given 
of  the  numerous  investigations  carried  out  during  the 
past  few  decades  by  the  author  and  his  collaborators 
on  azoxy-derivatives  and  their  relations  to  diazo- 
compounds.  T.  H.  Pope. 


Constitution  and  reactions  of  the  isomeric 
diazo-hydrates.  A.  Hantzscii  (Bcr.,  1930,  63, 
[B],  1270 — 1283). — A  reply  to  Angeli  and  others  (A., 
1929,  54S,  1290)  and  Swientoslawski  (ibid.,  1200), 
The  structures  assigned  to  the  normal  and  tso-diazo- 
hydrates  and  diazotates  by  the  authors  and  by  Cambi 
on  the  basis  of  purely  chemical  experiment  and  analog}’ 
are  shown  to  be  untenable.  The  constitution  of 
tautomeric  and  isomeric  compounds  containing  in¬ 
organic  atomic  complexes  cannot  be  determined 
solely  by  chemical  means.  The  calorimetric  observ- 
ations  of  Svvientoslaw’ski  prove  only  that  a  single 
physical  method  can  lead  to  false  conclusions  when 
applied  to  compounds  without  regard  to  their  chemical 
behaviour.  The  constitution  and  configuration  of  the 
isomeric  diazo-hydrates  and  diazotates  remain  un¬ 
affected.  H.  Wren. 

Pyrolysis  of  diazoamino-p-toluene.  G.  T, 
Morgan  and  L.  P.  Walls  (J.C.S.,  1930,  1502—1509). 
— To  the  pyrolytic  products  of  diazoaminobenzene  at 
150°  (Hirscli,  A.,  1892,  i,  1198)  azobenzene  should  be 
added.  A  quantitative  study  of  the  pyrolysis  of 
diazoamino-p-toluene  dissolved  in  p-toluidino  at  150’ 
(cf.Housler,  A.,  1891,  i,  555 ;  Hirsch,  loc.  cit.)  has  been 
made ;  the  more  volatile  products  are  toluene  (0'5  mol.) 
ammonia  (0-02  mol.),  and  nitrogen  (0-94  mol.),  whilst 
hydrogen,  either  free  or  combined,  could  not  be  de¬ 
tected.  The  less  volatile  products,  obtained  by 
distillation  under  reduced  pressure  (b.  p.  155 — 170°/ 
4  nun.)  arc  azo-p- toluene,  p-ditolylamine,  and  small 
quantities  of  6-awii?io-3  :  -dimethylazobenzene,  m.  p. 
118°  (hydrochloride,  m.  p.  174°),  which  is  the  chief 
roduct  in  the  transformation  of  diazoamino-p-toluene 
y  concentrated  acid.  The  considerable  quantity  of 
tarry  matter  which  remains  consists  largely  of  acid- 
soluble  resinamines.  The  main  pyrolytic  products  are 
nitrogen  and  toluene ;  the  proportion  of  aminoditolyls 
is  about  15%  of  the  calculated  possible  amount.  One 
of  the  isomeric  aminoditolyls  (hydrochloride,  m.p.  175— 
177° ;  hydrochloride  monohydrate,  m.  p.  172°;  acetyl 
derivative,  m.  p.  169-5 — 170-5°;  azo-fi-naphthol 
derivative,  m.  p.  188 — 189-5°)  is  obtained  in  very  small 
amount  only,  and  has  not  been  oriented.  The  more 
plentiful  isomeride  is  2-aminoA' :  5-dimethyldiphenyl 
(4' :  5-dimethyl-2-xenylamine),  b.  p.  165 — 167°/4  mm. 
[hydrochloride,  216 — -226°  (decomp.);  acetyl  deriv¬ 
ative,  m.  p.  104° ;  azo-$-naphthol  derivative,  m.  p. 
179-5°;  friazo-compound,  oily],  converted  pyro- 
genically  (cf.  Blank,  A.,  1891,  i,  591)  into  2  : 0-di- 
methylcarbazole,  m.  p.  224°,  identical  with  the  product 
described  as  3  : 7-dimcthylcarbazole  obtained  bv 
Ullmami  (A.,  1898,  i,  591)  from  hydrazo-p-toluene,  and 
with  the  product,  m.  p.  208 — 209°,  described  by 
Borsche,  Witte,  and  Bothe  (A.,  1908,  i,  305);  in  “ie 
preparation  of  Borschc’s  product  both  r-  (giving  * 
liquid  ji-tolylhydrazonc)  and  fZ-3-mcthylcf/cMexanon5 
(giving  a  p-tolvlhydrazonc,  m.  p.  90°)  were  employed 
and  yielded  the  same  d i m e t hy  1  te  trahydro  carbazoie, 
m.  p.  147°.  Purified  2  :  6-dimcthylcarbazolc 
no  blue  fluorescence  in  alcoholic  solution  (cf.  Borsdae, 
loc-  cit.).  A  comparison  of  the  properties  of  carbazoie, 
2  :  6-,  and  3  :  6-dimcthylcarbazolc,  m.  p.  219°  (Tauber 
and  Lowenberg,  A.,  1891,  834,  1491),  in  tabular  form 
is  given;  their  picrates  have  m.  p.  187°,  162°,  am 
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192°,  respectively,  and  their  9-nitroso-derivatives, 
S2°,  113°,  and  106° ,  respectively.  C.  W.  Shoppee. 

Mechanism  of  the  rearrangement  of  diazo- 
aminobenzene  into  aminoazobenzene.  E. 
Rosenhauer  (Ber.,  1930,  63,  [£],  1036— 1058).— The 
observation  of  Yokojima  (A.,  1928,  749)  that  conver¬ 
sion  of  diazoaminobenzcne  into  aminoazobenzene  takes 
place  in  the  presence  of  aniline  alone  could  not  be 
confirmed,  thus  invalidating  his  conclusions  with 
regard  to  a  transformation  hypothesis.  Aminoazo¬ 
benzene  or  diazoaminobenzcne  could  not  be  obtained 
bvthe  action  of  aniline  on  p-nitrodiazoaroinobenzene. 
Condensation  between  diazoamino-compound  and 
aniline  cannot  therefore  be  assumed.  The  addition  of 
hydrogen  chloride  to  the  imino-group  of  diazoamino- 
benzene  must  be  regarded  as  a  preliminary  step  in  the 
fission  into  diazonium  chloride  and  aniline,  and  not  as 
a  prelude  to  its  isomerisation.  H.  Wren. 

Nitration.  I.  Nitrosation  of  phenol.  II. 
Nitration  of  phenol.  S.  Viebel  (Ber.,  1930,  63, 
1317 — 1382  ;  1582 — 1589). — I.  The  action  of  nitrous 
acid  on  phenol  at  0°,  25°,  and  40°  has  been  studied  in 
aqueous  solution  by  addition  of  phenol  to  acid,  of  acid 
(o  phenol,  and  in  mixtures  of  acid  and  phenol.  The 
total  nitrosophenol  is  determined  by  titration  with 
titanium  trichloride.  o-Nitrosophenol  is  removed 
from  another  portion  of  the  solution  by  steam  and  the 
I  residual  p-nitrosophenol  is  determined  by  the  same 
;  method.  It  is  thus  established  that  o-nitrosophenol 
1  is  actually  formed  during  the  process.  This  is  shown 
qualitatively  to  be  the  case  also  with  o-  and  wi-cresol. 

If.  The  interaction  of  nitric  acid  and  phenol  in 
tqueous  solution  has  been  investigated  at  25°  under 
well  conditions  that  the  concentration  of  nitric  acid 
is  the  only  variable  factor  (all  other  factors  such  as 
temperature  and  initial  concentration  of  nitrous  acid 
maintained  constant),  and  so  great  an  excess  of 
acid  is  used  that  its  concentration  may  be  regarded 
as  constant.  Conditions  are  chosen  so  that  exclusively 
mononitration  occurs.  o-Nitrophenol  is  removed 
from  the  product  by  distillation  with  steam  and  deter¬ 
mined  in  the  distillate  by  titration  with  titanium  tri¬ 
chloride  and  with  bromine.  The  residue  from  the 
steam  distillation  is  diluted  with  water  to  dissolve  the 
P-nitrophenol,  the  mixture  is  filtered,  and  the  p-nitro- 
phenol  in  the  filtrate  is  determined  by  bromine.  It  is 
found  that  approximately  equal  amounts  of  o-  and 
/'•nitrophenol  are  obtained  bv  nitration  of  phenol  at 
i  -3°  with  N-  to  3Y-nitric  acid.  The  ratio  ojp  appears 
to  increase  somewhat  with  increasing  concentration  of 
«id.  H.  Wren. 

Reactivity  of  aromatic  hydroxyl  groups.  I. 

L.  Bassett  (J.C.S.,  1930,  1313— 1315).— The  re¬ 
ts  action  between  phenols  and  acetyl  bromide  in  ethyl 
Rotate  solution  at  0°  has  been  used  to  compare  the 
reactivities  of  various  phenols.  From  the  time- 
titration  curves  the  half-periods  of  the  reactions  are 
obtained ;  the  reciprocals  of  these  half-periods,  taking 
phenol  as  unity,  arc :  phenol  1,  o-cresol  0-574, 
n  -^r5s°l  p-crcsol  2-35,  thymol  0-468,  carvacrol 
t  ^  Whilst  changes  in  the  concentration  of  the 
Phenol  affect  the  velocity  of  the  reaction,  the  concen¬ 
tration  of  acetyl  bromide  may  be  varied  within  wide 
mits '<  the  ratio  of  the  half-periods  remains  unchanged 
3y 


in  solutions  of  half  the  concentration  of  those  used. 
It  is  suggested  that  the  reaction  measured  is  the 
breakdown  of  a  first  formed  additive  compound  of  the 
phenol  and  acetyl  bromide;  this  is  supported  by  the 
effect  produced  by  the  addition  of  a  small  quantity 
of  water  to  the  reaction  mixture,  when  the  formation  of 
phenyl  acetate  proceeds  almost  to  completion  and  is 
followed  by  a  slower  hydrolysis.  C.  W.  Shoppee. 

Sulphonation  of  m-ch.Ioroph.enol  and  some  new 
halogenophenols .  H.  H.  Hodgson  and  A.  Ker¬ 
shaw  (J.C.S.,  1930,  1419 — 1425). — Sulphonation  of 
m-chlorophenol  with  concentrated  sulphuric  acid  at 
15°  or  100°  gives  almost  entirely  3-ehlorophenol-O- 
sulphonie  acid  ( potassium ,  sodium,  ammonium,  barium, 
strontium,  lead  salts ;  calciuni  salt  monohydrate ) ;  the 
solubilities  of  the  salts  are  in  the  order  Ca>Sr>Ba, 
and  Na>K.  By  treatment  with  the  theoretical 
quantity  of  barium  hypochlorite  solution,  barium 
3-chlorophenol-G-sulphonate  gives  barium  2:3:  4-tri- 
chlorophenol-G-sulphonate  ( dihydrate ),  hydrolysed  by 
80%  sulphuric  acid  to  2  :  3  :  4-lricMorophenol,  m.  p. 
79°,  from  which  2  :  3  :  4-trichloroanisole,  m.  p.  69-5°,  is 
obtained  by  methylation  with' methyl  sulphate.  With 
bromine  barium  3-chlorophenol-6-sulphonate  in 
aqueous  solution  affords  Z-chloro-2  : 4-dibromophenol- 
G-sidphonic  acid  as  the  barium  salt  dihydrate  (sodium 
and  potassium  salts) ;  the  free  acid,  but  not  the  salts, 
is  readily  hydrolysed  to  give  Z-chloro-2  :  i-dibromo- 
phenol,  m.  p.  S8°  (direct  preparation  from  3-chloro- 
phenol,  together  with  some  3-chloro-2  :  4  :  6-tribromo- 
phenol,  described),  which  by  nitration  in  glacial  acetic 
acid  with  nitric  acid  ( d  1-5)  yields  Z-chloro-2  :  4 -di- 
bromo-G-nitrophenol,  m.  p.  90°,  identical  with  the 
product  obtained  by  bromination  of  3-chloro-6-nitro- 
phenol  in  glacial  acetic  acid.  Z-Chloro-2  :  4-dibromo- 
anisole,  m.  p.  92°,  by  bromination  in  glacial  acetic  acid 
gives  Z-chloro-2  : 4  :  6-tribromoanisole,  m.  p.  92°,  which 
is  also  obtained  by  methylation  of  the  corresponding 
phenol.  Barium  3-chlorophenol-6-sulphonate  by 
treatment  with  iodine  and  mercuric  oxide  in  aqueous - 
alcoholic  solution  affords  the  barium  salt  tetrahydrate 
of  Z-cMoro-2  : 4-di-iodophenol-6-sulphonic  acid,  m.  p. 
167°  (decomp.),  hydrolysed  to  Z-chloro-2  :  4-di-iodo- 
phenol,  m.  p.  111-5°,  from  which  Z-chloro-2  :  4 -di-iodo- 
anisole,  m.  p.  105°,  is  readily  obtained. 

By  treatment  with  oleum  (27%  S03)  3-chlorophenol 
after  addition  of  barium  carbonate  yields  barium 
3-chlorophenol-i  :  G-disulphonate  tetrahydrate,  which 
with  the  theoretical  quantity  of  barium  hypochlorite 
solution  furnishes  barium  2  :  Z-dichlorophenol-4: :  6- 
disulphonate  tetrahydrate,  hydrolysed  in  70%  yield  to 
2  : 3 -dichlorophenol,  b.  p.  206°,  m.  p.  58°,  directly 
dibrominated  to  give  2  :  Z-dichloro-4, :  G-dibromophenol, 
m.  p.  90°  :  2  :  3-dichloroA  :  G-dibromoanisole  has  m.  p. 
S2°.  3-Chlorophenol  by  disulphonation  as  above, 
bromination,  and  treatment  of  the  resulting  solution 
with  barium  carbonate  gives  barium  Z-chloro-2- 
bromophenol-4, :  G-disulphonate  tetrahydrate,  from  which 
a  75%  yield  of  Z-chloro-2-bromophenol,  m.  p.  55-5°, 
b.  p.  225°,  is  obtained  by  hydrolysis ;  the  last-named 
with  methyl  sulphate  and  sodium  hydroxide  affords 
3-chloro-2-bromoanisole,  m.  p.  50°  (cf.  A.,  1929,  1062). 
By  nitration  with  nitric  acid  (d  1-5)  in  ice-cold  glacial 
acetic  acid  solution  3-chloro-2-bromophenol  yields  a 
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mixture  of  Z-chloro-2-bromo-6-,  m.  p.  98-5°,  and  -4- 
nitrophenol,  m.  p.  136°,  separated  by  steam  distillation, 
the  latter  being  non-volatile.  Iodination  of  barium 
3-ehlorophenol-4  :  6-disulphonate  with  iodine  and 
mercuric  oxide  in  aqueous-alcoholic  solution  gives 
barium  3-chloro-2-wdophenol-4  :  6-disulphonate  tctra- 
hydrate,  hydrolysed  to  3-chloro-2-iodophenol,  m.  p.  56°, 
also  obtained  by  the  action  of  potassium  iodide  on 
diazotised  3-chloro-2-aminophenol. 

3-Chloro-2  :  4-dibromo-6-nitrophenol  is  obtained  in 
two  crystalline  forms  according  to  which  of  the  two 
methods,  described  above,  is  used  for  its  preparation. 
Though  interconvertible,  each  form  can  be  crystallised 
from  alcohol  without  change  of  habit ;  it  is  tentatively 
suggested  that  the  two  forms  are  an  example  of 
Kekule's  or^o-isomerism. 

The  colour  reactions  of  the  3-chlorophenol  mono- 
and  di-sulphonie  acids  and  their  derivatives  with  ferric 
chloride  in  aqueous  solution  are  briefly  described. 

C.  W.  Shoppee. 

Bromodi-iodophenols.  Symmetrical  trihalo- 
geno-compounds.  P.  Bbf. nans  and  K.  Yeti 
(Compt.  rend.,  1930, 190, 1560 — 1561). — Bromination 
in  cold  acetic  acid  of  2  : 4-di-iodophenol  (A.,  1901,  i, 
322)  gives  6-bromo- 2  :  4-di-iodophenol,  m.  p.  128° 
{acetate,  m.  p.  121°;  benzoate,  m.  p.  11S°;  ethyl  ether, 
m.  p.  76°).  4-Bromo-2  : 6-di-iodophenol  (A.,  1928, 
631)  ( benzoate ,  m.  p.  124°)  is  similarly  obtained  from 
2  :  6-di-iodophenol.  R.  Child. 

Bromination  of  2-nitro-  and  2-acetamido- 
diphenyl  ether.  H.  McCombie,  W.  G.  Macmillan, 
and  H.  A.  Scarborough  (J.C.S.,  1930, 1202—1208).— 
2 -Nitrodiphenyl  ether  is  brominated  in  acetic  acid 
solution  to  i-brcmo-2' -nitrodi phenyl  ether,  m.  p.  72°; 
both  of  the  foregoing  are  converted  by  excess  of  bromine 
in  diffused  light  into  2 :  i-dibromo-2' -nitrodiphenyl  ether, 
m.  p.  80°  (also  obtained  by  bromination  in  acetic 
acid  of  2-bromo-2' -nitrodiphenyl  ether,  b.  p.  250°/20 
mm.,  m.  p.  54°).  Excess  of  bromine  converts  all 
the  above  and  ■l-bromo-2-nitrodiphenyl  ether,  b.  p.  210°/ 
15  mm.  (which  yields  4  : 4' -dibromo-2-nitrodiphenyl 
ether,  m.  p.  94°  on  monobromination  in  acetic  acid), 
into  2:4: 4' -tribromo-2' -nitrodiphenyl  ether,  m.  p. 
102°.  The  structures  of  the  foregoing  mono-  and 
di-bromo-compounds  are  established  by  synthesis  from 
appropriate  lialogenonitrobenzenes  and  sodium  or 
potassium  halogenophenoxides ;  that  of  the  tribromo- 
derivative  follows  from  its  formation. 

b-Bromo-2-nitrodiphenyl  ether,  m.  p.  108°,  is  succes¬ 
sively  brominated  in  acetic  acid  to  4  :  5' -dibromo-2' - 
nitrodiphenyl  ether,  m.  p.  99°,  and  (with  excess  of 
bromine  in  sunlight)  to  2:4:4':  5' -tetrabromo-2' - 
nitrodiphenyl  ether,  m.  p.  170’. 

Bromination  of  2-acetamidodiphenyl  ether  in  acetic 
acid  affords  5-bromo-2-acetamidodiphenyl  ether,  m.  p. 
146°  (also  obtained  by  reduction  and  acetylation  of  the 
corresponding  nitro-compound,  the  structure  of  which 
is  established  by  synthesis;  free  amine,  m.  p.  46°; 
hydrochloride,  m.  p.  1S6°) ;  similarly  2-bromo-2'-  acet¬ 
amidodiphenyl  ether,  m.  p.  95°  (from  the  corresponding 
nitro-ether ;  free  base,  m.  p.  60° ;  diacetyl  compound, 
m.  p.  105°),  gives  2  :  5' -dibromo-2' -acetamidodiphenyl 
ether,  m.  p.  112°,  and  4-bromo-2' -acetamidodiphenyl 
ether,  m.  p.  106°  {base,  b.  p.  211°/15  mm.),  gives  4  :  5'- 


dibromo-2' -acetamidodiphenyl  ether,  m.  p.  144°  (base, 
m.  p.  82°  ;  hydrochloride,  m.  p.  202°),  also  obtained  by 
reduction  and  acetylation  of  4  :  5 '-dibromo-2 '-nitro¬ 
diphenyl  ether,  the  orientation  of  which  is  thus  estab¬ 
lished.  2  :  5'-  and  2  :  4-Dibromo-2' -acetamidodiphenyl 
ether,  m.  p.  117°  (base,  an  oil;  hydrochloride,  m.  p. 
180°),  yield  the  same  2:4:  5' -tribromo-2' -acetamidodi¬ 
phenyl  ether,  m.  p.  147°.  4  :  4' -Dibromo-2' -acetamido¬ 
diphenyl  ether ,  m.  p.  142°  (base,  m.  p.  70°),  gives 
4:4':  5' -tribromo-2' -acetamidodiphenyl  ether,  m.  p. 
167°  (base,  m.  p.  120° ;  hydrochloride,  m.  p.  222°),  and 
2:4: 4' -tribromo-2' -acetamidodiphenyl  ether,  m.  p. 
127°  (base,  m.  p.  83°),  gives  2:4:4':  5' -tetrabromo- 
2' -acetamidodiphenyl  ether,  m.  p.  210°  (also  from 
2:4:4':  5'-tetrabromo-2'-nitrodiphenyl  ether  by  re¬ 
duction  and  acetylation).  The  acetyl  derivative  of 
4-bromo-2-aminodiphenyl  ether,  m.  p.  54°,  could  not  be 
crystallised. 

The  theoretical  bearing  of  the  results  is  discussed. 

R.  Child. 

Dehydro-2-naphtholsulphone.  L.  A.  Wabkes 
andS.  Smiles  (J.C.S.,  1930, 1327—1331  ;  cf.  this  vol., 
908). — Experiments  are  described  which  further 
elucidate  the  structures  of  the  dehydro-  and  iso-2- 
naphtholsulphones  derived  from  2-naphtholsulphone 
and  their  relationship  to  the  corresponding  derivatives 
of  2-naphthol  1-sulphide.  Dehydro-2-naphthol- 
1-sulphone  (I),  m,  p.  245°  (preparative  details  given), 
by  reduction  with  sodium  sulphide  yields  iso-2- 
naphtholsulphone  (II :  R  and  R'=H),  which  is  therefore 
to  be  regarded  as  2-hydroxy-l  :  2' -dinaphthyl  ether 
I'-sulphinic  acid,  converted  by  methyl  sulphate  and 
sodium  hydroxide  into  the  dimethyl  ether,  m.  p.  144° 
(II :  R  and  R'=Me),  also  obtained  by  methylation  of 


2-hydroxy-l  :  2'-dinaphthyl  ether  l'-methylsulphone 
and  from  2-methoxy-l'-methylthiol-l  :  2'-dinaphthyl 
ether  by  oxidation  with  hydrogen  peroxide  in  acetio 
acid  solution  at  100°.  Reduction  of  I  with  zinc  dust 
in  boiling  acetic  and  hydrochloric  acids  gave  77%  of 
iso-P-naphthol  sulphide  (i.e.,  2-hydroxy- 1  '-thiol- 1 :  2- 
dinaphthyl  ether;  loc !  cit.),  also  obtained  from  iso- 
2-naphtholsulphone  by  treatment  with  zinc 
hydrochloric  acid  in  boiling  alcohol.  Reduction  of 
I  with  zinc  and  acetic  acid  (90%  yield)  or  by  sodi® 
amalgam  in  warm  aqueous-alcoholic  solution  affords 
2-hydroxy-l  :  2'-dinaphthyl  ether,  m.  p.  197°,  als0 
obtained  from  £so-2-naphtholsulphone  with  these 
reagents;  it  was  identified  by  conversion  Up 
2-methoxy-l  :  2'-dinaphthyl  ether,  m.  p.  Id  ,al® 
obtained  by  reduction  of  iso-2 -naphtholsulpn<® 
dimethyl  ether  with  sodium  amalgam  in  aqu^' 
alcohol.  C.  W.  Shoppee- 

Catalytic  partial  decomposition  of 
hexanediols  with  iodine  and  bromine.  S. 
tay  and  J.  Bl£gee  (Bull.  Soc.  chim.,  1930,  J> 
47,  463— 467).— When  distilled  below  175°  in  preset 
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of  iodine  or,  better,  of  bromine,  1  :  3-  and  1  : 4-cyclo- 
hexanediols  are  converted  into  ciycZohexadiene  and 
50—60%  of  A3-c?/cfohexenol,  b.  p.  160 — 164°/761  mm. 
(phenylurethane,  m.  p.  81°),  which  probably  contains 
a  little  A2-ci/cZohexenol.  A  similar  dehydration  is 
effected  in  presence  of  a  few  drops  of  fuming  hydro- 
bromie  acid.  1  :  2-cyctoHexanediol  in  presence  of 
bromine  similarly  affords  an  unsaturated  distillate,1 
b.p.  150 — 157°,  rif,  1-4570.  R.  Brightman. 

Conversion  of  hydroaromatic  into  aromatic 
compounds.  IV.  Influence  of  the  nitro-group 
in  nitrophenyldihydroresorcinols.  L.  E.  Hinkel 
and  J.  E.  J.  Dd?py  (J.C.S.,  1930,  13S7— 1390).— 
3-Nitrostyryl  methyl  ketone,  m.  p.  102°,  for  which  an 
improved  preparation  is  described,  condenses  with 
ethyl  malonate  to  give  ethyl  m-nitrophenyldihydro- 
resorcylate,  m.  p.  169°  (decomp.)  (cf.  lit.),  hydro¬ 
lysed  by  4%  aqueous  sodium  hydroxide  to  5-m -nitro- 
fUnyldihydroresorcinol ,  m.  p.  188°  (decomp.).  In 
a  similar  way  4-nitrostyryl  methyl  ketone  yields 
l-y-nilrophenyldihydroresorcinol  [monohydrate,  m.  p. 
190 — 191°  (decomp.)].  Neither  of  the  nitrophenyl¬ 
dihydroresorcinols  reacts  with  phosphorus  trichloride, 
and  phosphoryl  chloride  is  -without  action  on  m-nitro- 
phenyldihydroresorcinol,  but  reacts  with  the  ^-com¬ 
pound  in  chloroform  on  the  water- bath  to  give  a 
small  quantity  of  3  :  5-dichloro-l-p-nitrophenyl-&-:i- 
eyelokexadiene,  m.  p.  81°.  Phosphorus  pcntachloride 
converts  m-nitrophenyldihydroresorcinol  into  3  :  o-di- 
chkro-l-m-nitrophenyl-A.i:i-cyclohexadie?ie,  m.  p. 
66 — 68°,  together  with  a  small  quantity  of  3  : 5 -di- 
chloro-Z'-nitrodiphenyl,  m.  p.  162°,  reduced  by 
stannous  chloride  and  hydrogen  chloride  to  3 : 5-di- 
thloro-Z' -aminodiphenyl  (acetyl  derivative,  m.  p.  168°). 
The  low  reactivity  of  thenitrophenyldihydroresorcinols 
towards  the  chlorides  of  phosphorus  is  attributed  to 
the  recognised  electron-affinity  of  the  nitro-group. 
The  effect  of  the  nitrophenyl  group  on  the  properties 
of  the  dichlorocycfohexadienes  is  not  markedly 
different  from  that  of  the  phenyl  group.  By  treat¬ 
ment  with  1  mol.  of  chlorine  below  0°  in  chloroform, 
3 : 5-dichloro  - 1  -m  -  nitrophenyl- A2 : 4  -  cycfohexadiene 
affords  3  :  5-dichloro-3'-nitrodiphemd,  whilst  with 
excess  of  chlorine  at  —10°  2  :  3  :  5(  ?)-trichloro- 
3'-nitrodiphenyl,  m.  p.  116°,  is  obtained;  excess  of 
chlorine  at  the  ordinary  temperature  yields  3  :  5-di- 
chloro-3'-nitrodiphenyl.  C.  W.  Shoppee. 

Derivatives  of  cresorcinol  [2  : 4-dihydroxy¬ 
toluene].  E.  Henrich  and  O.  Eleischmann  (Ber., 
1930,  63,  f B],  1335 — 1341). — 2  :  4-Dihydroxytoluene 
is  converted  by  fuming  nitric  acid  in  absolute  ether 
at  —10°  into  a  mixture  of  Z-nitro-2  : 4-dihydroxy¬ 
toluene,  m.  p.  112°,  and  5-nitro-2  :  4-dihydroxytoluene, 
P-p.  125°,  volatile  and  non-volatile  with  steam, respect¬ 
ively.  The  nitro-compounds  are  reduced  by  stannous 
chloride  and  hydrochloric  acid  to  the  corresponding 
5-Amino-2  : 4-dihydroxytoluene  hydro¬ 
chloride  in  absolute  alcohol  is  oxidised  by  dry  air  to 
hydroxydimethylphenoxazone,  whereas  under  similar 
conditions  the  free  base  in  an  individual  experiment 
gave  the  indophenol,  (0H)2C6H2Me-N:C6H2Me:0,  in 
good  yield.  The  base  is  not  transformed  into  the 
l^aapcoding  quinoneimine  by  silver  oxide  in  ether. 

•  4-Dihydroxytoluene  is  converted  by  methyl 


sulphate  and  sodium  hydroxide  into  the  dimethyl 
ether  and  a  mixture  of  monomethyl  ethers,  b.  p.  249 — 
250°/743  mm.  Nitration  of  the  mixture  in  ether 
followed  by  distillation  of  the  product  with  steam 
leads  to  the  isolation  of  the  volatile  Z-nitro-4-methoxy- 
o-cresol,  m.  p.  116°  ( sodium  salt),  and  the  non-volatile 
5-nitro-4-methoxy-o-cresol,  m.  p.  1S4 — 185°.  The 
preparation  of  Z-amino-4-methoxy-o-cresol,  m.  p. 
155 — 156°  (hydrochloride ;  sulphate),  is  described. 
Treatment  "of  the  base  with  silver  oxide  in  ether 
appears  to  yield  the  quinoneimine,  C8H902N,  m.  p. 
169 — 170°  after  darkening  at  80°.  S-Amino-i- 
methoxt/-o-cresol,  m.  p.  215 — 216°,  is  converted  by 
silver  oxide  into  Z-methoxy-Q-methylbenzoquinone- 
monoimine,  m.  p.  146°  after  darkening  at  110°. 
Oxidation  of  5-amino-i-meihoxy-o-cresol  hydrochloride 
with  potassium  dichromate  and  sulphuric  acid  yields 
the  quinone,  C8H803,  m.  p.  173°  after  darkening  at 
85°.  H.  Wren. 

Action  of  oxygen  on  1  :  4-dimethylci/cfohexane. 
G.  Chavanne  and  (Mlle.)  E.  Bode  (Bull.  Soc.  chim. 
Belg.,  1930,  39,  206— 228).— See  this  vol.,  768. 

Manufacture  of  esters  of  O-arylated  or  O- 
aralkylated  bivalent  [dibydric]  alcohols.  O.  Y. 
Imray.  From  I.  G.  Farbenind.  A.-G. — See  B.,  1930, 
603. 

Oxidation  of  inositol  with  nitric  acid.  O. 
Gelormini  and  N.  E.  Artz  (J.  Amer.  Chem.  Soc., 
1930,  52,  2483—2494;  cf.  Maquenne,  A.,  1887,  459; 
Contardi,  Gazzetta,  1921,  51,  i,  107).— The  following 
compounds  have  been  isolated  from  the  product 
obtained  by  oxidising  i-inositol  with  nitric  acid 
(d  1-5) :  hexahydroxybenzene,  tetrahydroxy-p-benzo- 
quinone  (green  disodiuih  salt),  rhodizonic  acid  (violet 
dipotassium  salt),  and  croconic  acid  (dipotassium 
salt).  Triquinoyl  and  leuconic  acid  are  also  probably 
formed,  but  they  have  not  been  isolated.  Oxidation 
of  the  sodium  salt  of  tetrahydroxy-p-benzoquinone 
and  potassium  rhodizonate  affords  the  corresponding 
salts  of  croconic  acid;  carbon  dioxide  is  produced, 
and  the  initial  six-membered  rings  become  five-rings. 

H.  Burton. 

Action  of  stannous  chloride  on  aromatic 
carbinols.  A.  Wanscheidt  and  B.  Moldavski 
(Ber.,  1930,  63,  [£],  1362— 1369).— Addition  of 
stannous  chloride  in  concentrated  hydrochloric  acid 
to  a  solution  of  carbinols  in  glacial  acetic  acid  causes 
conversion  into  the  corresponding  chlorides  and 
thence  into  complex  .  salts  [R3C]SnCl3.  The  latter 
substances  are  frequently  stable,  particularly  in  the 
case  of  strongly  basic  carbinols.  In  other  cases  they 
decompose  with  production  of  stannic  chloride  and 
radicals,  which  become  either  dimerised  to  stable 
substances  or  reduced  to  triarylmethanes.  Tri- 
phenylcarbinol  becomes  converted  into  p-benzhydryl- 
tetraphenylmethane,  m.  p.  228°  (corr.),  and  triphenyl- 
methane.  9-Phenylfluorenol  yields  diphenylbis- 
diphenylene-ethane,  m.  p.  254°,  whilst  9-chloro- 
9-p-anisylfluorene  gives  di-p-anisylbisdiphenvlene- 
ethane,  m.  p.  229°  (corr.).  9-a-Naphthylfluorenol 
is  converted  by  hydrogen  chloride  and  ether  into 
9-chloro-Q-a.-naphlhylflnorene,  m.  p.  149 — 150°  (corr.), 
and  by  hydrobromic  and  glacial  acetic  acids  into 
9-bromo-9-a-tiapkthylfiuorene,  m.  p.  194 — 195°  (corr.). 
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The  last-named  compound  is  converted  by  molecular 
silver  or  copper  powder  followed  by  oxygen  into 
di - « -naphthylfluore n yl  -peroxide ,  m.  p.  185— 1S6°,  and 
by  stannous  chloride  into  impure  bisdiphenvlene- 
di-a-naphthylethaue  and  9-a-naphthylfluorene. 
Xanthhydrol  with  stannous  chloride  gives  dixanthvl, 
m.  p.  201 — 202°,  whereas  9-phenvlxanthenol  yields  a 
complex  salt.  H.  Wren. 

Reduction  of  triphenylcarbinols .  D .  I.  Roberts 
and  S.  T.  Bowden  (Rcc.  trav.  chim.,  1930,  49,  665— 
674). — The  rate  of  reduction  of  a  number  of  methoxy- 
substituted  triphenylcarbinols  to  the  corresponding 
triarylmcthanes  has  been  investigated  by  a  modific¬ 
ation  of  the  method  of  Kauffmann  and  Pannwitz  (A., 
1912,  i,  351)  using  formic  acid  at  100°.  This  reduc¬ 
tion  involves  the  thermal  decomposition  of  the  triaryl- 
methvl  formate  first  formed,  and  it  is  therefore  not 
surprising  that  reducibility  does  not  run  parallel 
with  basicity,  which  is  a  measure  of  the  stability  of 
the  salts  towards  hydrolysis.  me/a-Methoxy-groups 
exert  an  inhibitory  effect. 

The  following  new  compounds  are  described : 
2:2':  3" -tri methoxyl r iphenylcarb in ol  (from  methyl 
■m-anisate  and  magnesium  o-anisyl  iodide),  m.  p. 
112°,  reduced  to  2:2':  y'-trimethoxylriphenylmelhane, 
m.  p.  97° ;  2  :  2'-d imethoxyd iphenylpiperonyl-carbi nol 
(as  above,  and  using  methyl  pipcronylate),  m.  p.  128°, 
-methane,  m.  p.  158°. 

The  basicities  of  these  carbinols  confirm  the  rule 
of  Baeyer  and  Villiger  (A.,  1902,  i,  380,  769)  connecting 
basicity  with  number  and  position  of  methoxyl  groups, 
and  show  that  it  can  be  extended  to  include  the 
dioxvmethylene  ring.  R.  Child. 

Autocatalysts  of  the  oxidation  of  adrenaline. 
B.  Kisch  (Biochem.  Z.,  1930,  220,  84 — 91). — The 
production  of  a  red  pigment  during  the  oxidation  of 
adrenaline  is  accelerated  by  light,  by  rise  of  temper¬ 
ature,  and  decrease  of  hydrogen-ion  concentration 
and  is  autocatalysed  by  some  oxidation  product  of 
adrenaline  itself  which  can  still  be  detected  in  dilutions 
as  great  as  1  in  1010.  Solutions  of  this  substance 
when  exposed  to  light  and  ox\rgen  or  heated  for  a  long 
time  lose  their  activity.  It  is  adsorbed  by  animal 
charcoal  and  eluted  with  aqueous  alcohol  and  has 
no  pressor  effect  on  animals,  but.  produces  hyper¬ 
glycemia.  Freshly  prepared  solutions  of  p-benzo- 
quinone  in  concentrations  of  1  in  10®  also  cause 
acceleration  of  the  oxidation  of  adrenaline. 

P.  W.  Clutterbuck. 

Catalysis  of  the  oxidation  of  dihydroxyphenyl- 
alanine  by  “  omega  ”  [the  autocatalysing  oxid¬ 
ation  product  of  adrenaline].  B.  Kisch  (Biochem. 
Z.,  1930,  220,  92 — 96). — The  spontaneous  oxidation 
of  dihydroxyphenylalanine  is  accelerated  by  rise  of 
temperature,  by  decrease  of  hydrogen-ion  concen¬ 
tration,  and  by  light.  Addition  of  “omega” 
accelerates  both  in  the  dark  and  in  faintly  acid  solution, 
whereas,  adrenaline,  pvrocatechol,  “  dopa,”  and  the 
oxidation  products  when  pvrocatechol  and  “  dopa  ” 
are  kept  in  air  do  not  show  this  action.  In  absence 
of  oxygen  the  pigmentation  of  “dopa”  is  not  obtained. 
Addition  of  0-001  di-potassium  cyanide  does  not 
inhibit  “  omega  ”  catalysis  of  “  dopa  ”  oxidation  in 
acid  medium.  Heating  decreases  the  autocatalysing 


action  of  “  omega.”  p-Benzoquinone  (1  in  10'') 
accelerates  “  dopa  ”  oxidation  considerably. 

P.  W.  Clutterbuck. 

Constitution  of  cholesterol.  XI.  E.  Mon- 
tigxie  (Bull.  Soc.  chim.,  1930,  [iv],  47,  467 — 469). — 
Gaseous  formaldehyde  does  not  react  with  cholesterol 
in  ether:  in  concentrated  sulphuric  acid  (Nastjukov's 
reaction :  A.,  1904,  i,  801)  formaldehyde  gives  a 
viscous  mass.  By  addition  of  sulphuric  acid  to  a 
solution  of  cholesterol  in  ether  and  formaldehyde 
the  formal,  CH2(OC27H4S)2,  m.  p.  139°  ( bromide , 
m.  p.  S7°),  is  obtained ;  this  is  hydrolysed  by  dilute 
hydrochloric  acid.  When  lsevulose  is  used  instead 
of  rhamnose  in  Neuberg’s  reaction  (A.,  1906,  ii, 
497)  a  bluish-violet  coloration  is  obtained  with  chol¬ 
esterol  and  rose  colorations  with  ergosterol  and  phyto- 
sterol;  with  xylose,  cholesterol  yields  a  rose  and 
then  a  red  coloration,  and  ergosterol  a  pale  rose; 
similarly  with  lactose  cholesterol  gives  a  red  and 
ergosterol  a  brownish-red.  Phytosterol  gives  no 
coloration  in  either  case,  and  none  of  the  sterols 
gives  colorations  when  dextrose,  arabinose,  galactose, 
or  mannitol  is  used  in  this  test.  R.  Brightman. 

Preparation  and  antirachitic  activation  of 
derivatives  of  ergosterol  and  cholesterol.  D.  W. 
MacCorquodale,  H.  Steenbock,  and  H.  Adkins 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2512— 2518).- 
Hydrolysis  of  the  product  formed  from  ergosterol, 
bromotetra-acetylglucose,  and  silver  oxide  in  dry 
ether  with  alcoholic  potassium  hydroxide  gives 
ergosterol-d-glucoside,  m.  p.  30S°  (decomp.),  [#]3 
—98-5°  in  pyridine  ( lelra-acetate ,  m.  p.  167°,  [a]S 
—43°  in  chloroform).  Cholesteryl  hippurate,  m.  p. 
153 — 154°,  [a]o  —30-5°  in  chloroform,  and  ergoslertjl 
hippurate,  m.  p.  166 — 167°,  [ajf]  —67-5°  in  chloro¬ 
form,  are  prepared  from  the  sterols  and  kippurvl 
chloride  in  chloroform.  The  above  ergosterol 
derivatives  are  activated  by  exposure  to  ultra-violet 
light,  although  to  a  smaller  degree  than  ergosterol. 
a-Ergostenol  and  its  acetate  are  probably  activated, 
but  asoergosterol  and  its  acetate,  cholesterol-^- 
glucoside,  and  cholesteryl  hippurate  are  not. 

When  cholesterol  is  shaken  with  acetbromo- 
amide  in  a  mixture  of  chloroform  and  water,  chole¬ 
sterol  bromohydrin,  C27H470,Br,  m.  p.  about  85°  (all 
m.  p.  except  this  are  corr.),  is  produced.  Similar 
treatment  of  ergosterol  causes  extensive  decom¬ 
position.  H.  Burton. 

Existence  of  optically  active  cinnamic  acid. 
A.  McKenzie  and  A.  G-.  Mitchell  (Biochem.  Z., 
1930,  221,  1 — 5). — No  evidence  could  be  obtained  lor 
the  existence  of  optically  active  modifications  or 
cinnamic  acid.  P.  W.  Clutterbuck. 

x-Phenylethylallylacetic  acid  and  its  cyclis- 
ation  to  a  tetrahydronaphthalene  derivative. 
Preparation  of  1  : 4-dimethylnaphthalene.  «• 
Darzens  (Conipt,  rend.,  1930,  190,  1562 — 1564;  cr. 
A.,  1927,  242;  this  vol.,  1037).— Ethyl  a-plicnp- 
ethylmalonate,  b.  p.  146 — 14S°/6  mm.  (F*  _ 
and  Schmitz,  A.,  1906,  i,  182,  584,  give  ^'^7, 
187°/24  mm.;  Kohler,  A.,  1905,  i,  701,  230-230/ 
15  mm.),  is  converted  by  the  action  of  allyl  br?®1 , 
on  its  sodium  derivative  into  ethyl  a-phenyleth<juwy  ■ 
malonate,  b.  p.  174— 176712  mm. ;  the  corresponding 
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acid  loses  carbon  dioxide  at  150 — 160°,  and  on  distill¬ 
ation  yields  a-phenylethylallylacetic  acid  (JS-phenyl- 
A'-hexene-y-carboxylic  acid),  not  isolable,  and  the 
isomeric  a-( u-phenylethyl)-y-valerolaclone ,  b.  p.  126 — 
128°.  The  latter  on  prolonged  warming  with  64% 
sulphuric  acid  (cf.  benzylvalerolactone,  infra)  is 
isomerised  to  1  :  4-dimethyl-l  :  2  :  3  :4 -telrahydro- 
2-naphthoic  acid,,  viscous,  b.  p.  160 — 165°/8  mm., 
dehydrogenated  with  sulphur  to  1  :  i-dimethyl-2- 
naphthoic  acid,  m.  p.  167°.  Decarboxylation  of  this 
with  lime  affords  1  :  4-dimethylnaphthalene  (picrate, 
m.p.  139 — 140°)  (Cannizzaro,  A.,  1883,  79). 

R.  Child. 

Metallic  compounds  of  the  enolic  forms  of 
monocarbonyl  compounds.  XI.  Condensation 
reactions  of  ethyl  potassiophenylacetate.  H. 
Schelbler,  A.  Emden,  and  It.  Neubner.  XII. 
Substitution  reactions  of  ethyl  potassiophenyl¬ 
acetate.  H.  Scheibler,  A.  Emden,  and  W.  Kkabbe 
(Ber.,  1930,  63,  [R],  1557—1562,  1562—1573;  cf.  A., 
1927, 1167). — XI.  Ethyl  acetate  reacts  with  an  ethereal 
suspension  of  ethyl  potassiophenylacetate  to  form 
ethyl  a-phenylacetoacetate,  whereas  ethyl  benzoate 
affords  ethyl  a-phenvlbenzoylacetate,  m.  p.  89 — 90°. 
Ethyl  potassiophenylacetate  and  ethyl  crotonate  yield 
ethyl  <x-phenyl-$-metkylglutarate,  m.  p.  140°  (corre¬ 
sponding  acid),  and  ethyl  ay-diphenylacetoacctate, 
m.  p.  79°;  the  intermediate  production  of  a  tetra- 
uiethylene  derivative  is  assumed.  Similarly,  ethyl 
i-phenyl-fiy-dimethylglutarate,  m.  p.  140-5°,  is  derived 
from  ethyl  tiglate.  Ethyl  crotonate  does  not  con¬ 
dense  with  ethyl  benzoate  in  presence  of  sodium 
(thoxide ;  this  reagent  causes  auto-condensation  of  the 
crotonate  to  ethyl  dicrotonate,  hydrolysed  to  dicrotonic 
[3-methyl-a-ethylideneglutaric]  acid,  m.  p.  .128 — 129°. 
Ethyl  tiglate  is  unaffected  by  sodium  ethoxide. 

XII.  Benzyl  chloride  converts  ethyl  potassio¬ 
phenylacetate  suspended  in  ether  into  ethyl  a(3-di- 
phenylpropionate,  whilst  ethyl  chloroaeetate  affords 
ethyl  phenylsuccinate.  In  each  case,  C-substitution 
is  exclusively  observed.  With  acid  chlorides,  how¬ 
ever,  the  reaction  is  not  homogeneous.  From  acetyl 
chloride  and  ethyl  potassiophenylacetate,  ethyl  a- 
phenylacetoacetate  is  isolated,  identified  as  the  phenyl- 
hen?, ylhydrazone  and  by  hydrolysis  to  phenylacetic 
wid.  The  action  of  benzoyl  chloride  on  ethyl  potassio¬ 
phenylacetate  followed  by  treatment  of  the  product 
frith  ether  gives  phenylketen  benzoylethylacefal, 
CHPh:C(OEt)-OBz,  m.  p.  103°.  It  does  not  react  with 
phenylhydrazine  in  boiling,  glacial  acetic  acid.  It  is 
converted  by  alcoholic  potassium  hydroxide  into 
potassium  benzoate  and  phenylacetate  and.  by 
bromine  into  ethyl  x-bromophenylacetatc  and  benzoyl 
bromide.  It  is  isomerised  by  sodium  ethoxide  in 
boiling  benzene  into  ethyl  phenylbenzovlacetate. 
Ethyl  K-phenylbenzovlacetate,  m.  p.  SS — 90°  (phenyl- 
hvdrazone,  m.  p.  194 — 196°),  is  isolated  from  the 
nitrate  from  the  acetal  (see  above) ;  it  is  hydrolysed 
,  deoxybenzoin  and  brominated  to  ethyl  oc-bromo-a- 
Phenylbenzoylacetate.  The  mother-liquors  from  the 
isolation  of  the  ester  yield  deoxybenzoin  and  the 
oenzoj/i  derivative  of  the  enolic  form  of  ^-hydroxy  - 
, -o  enzylidene-a.-phenylpropiolacto7ie, 
CWh:C<C^>C-OBz,  m.  p.  202°  (eorr.),  also 


prepared  by  heating  the  phenylketen  acetal  with 
copper-bronze  at  300 — 305°.  It  is  hydrolysed  to 
benzoic  and  phenylacetic  acids.  H.  Wren. 

Salts  of  nitriles.  IV.  Sodio-x-phenylbutyro- 
nitrile.  M.  M.  Rising  and  E.  W.  Lowe  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  2524 — 2527). — Sodio-x-phcnyl- 
butyronitrile  (corresponding  potassio  -  derivative), 
sodium  cyanide,  and  propylbenzene  are  obtained 
from  sodium  and  a-phenylbutyronitrile  in  dry  ether 
in  an  atmosphere  of  nitrogen  :  2CHEtPh-CN-f2Na= 
[GEtPh:c:N|Na-f NaON -f Ph-Pr  (cf.  this  vol.,  772). 
Ethereal  solutions  of  the  sodio-derivative  decompose 
slowly,  forming  sodium  cyanide ;  exposure  of  the  salt 
to  air  causes  spontaneous  ignition.  Treatment  of  an 
ethereal  solution  of  the  salt  with  ethyl  iodide  yields 
a-phenyl-a-ethylbutyronitrile,  C-alkylation  taking 
place.  H.  Burton. 

Isomerisation  of  benzylvalerolactone  to  methyl- 
tetrahydronaphthalenecarboxylic  acid.  G. 
Darzens  (Compt.  rend.,  1930,  190,  1305 — 1306). — 
Contrary  to  a  previous  statement  (A.,  1927,  40), 
a-benzylvalero-y-lactone  (1  part)  is  converted  by 
heating  with  64-5%  sulphuric  acid  at  120 — 125°  for 
8  days  into  1 -methyl- 1  :  2  :  3  :  4-tetrahydronaphth- 
alene-3-carboxylic  acid.  The  latter  is  directly  pro¬ 
duced  in  jquantitative  yield  from  S-phenyl-a-allyl- 
propionie  acid  (cf.  A.,  1926,  1239).  A.  I.  Vogel. 

4-Sulpho-3-hydroxybenzoic  acid.  M.  S.  Shah 
(J.C.S.,  1930,  1293— 1301).— 4-Sulpho-3-bydroxy- 
benzoic  acid  (I)  (hydrate  -)-2JH20,  m.  p.  206°,  giving 
by  desiccation  a  monohydrate' m.  p.  213° :  sodium 
hydrogen  salt  +1£H20,  potassium  hydrogen  salt  -!-H20, 
and  ammonium  hydrogen  salt)  obtained  by  an  improved 
method  from  m-hydroxybenzoic  acid  (Barth,  Annalen, 
1868, 148,  38 ;  A., 1871,  829),  and  4-sulpho-Z-methoxy- 
benzoic  acid  (II)  (dihydrate,  m.  p.  228°,  potassium 
hydrogen  salt  -f-H20,  sodium  hydrogen  salt,  and  barium 
salt  +4H,0),  prepared  from  I  by  methylation  with 
methyl  sulphate,  by  fusion  with  potassium  hydroxide 
give  protocatechuic  acid  only  (cf.  Barth,  loc.  cit.). 

The  potassium  hydrogen  salt  of  the  acid  II  with 
phosphorus  pentachloride  at  100°  affords  4-chloro- 
sulphonyl-3-methoxybenzoyl  chloride,  m.  p.  87°,  slowly 
hydrolysed  by  cold  water  to  4-chlorosulphonyl-i- 
methoxybenzoicacid  (III), in.  p.214°,  and  quantitatively 
converted  by  heating  with  ammonia  (d  0-8S)  into 
‘i-sidphonamido-3-methoxybenzamide  (IV),  m.  p.  255°, 
hydrolysed  by  hot  concentrated  hydrochloric  acid  to 
4-sulphonamido-3-methoxybenzoic  acid  (V),  m.  p.  290° 
(decomp.).  The  substance  IV  appears  to  be  identical 
with  that  described  bv  Haworth  and  Lapworth  (J.C.S., 
1923, 123,  2982;  A.,  1924,  i,  S48)  as  4-sulphonamido- 
3-methoxybenzoic  acid.  Repetition  of  the  prepar¬ 
ation  of  these  authors  has  given  products  identical  with 
IV  and  V. 

The  position  of  the  sulphonic  group  at  4  was  con¬ 
firmed  by  two  methods  :  (a)  by  reduction  with  tin 
and  hydrochloric  acid.  III  gave  4-thiol-2-methox.y- 
benzoic  acid  (monothiovanillic  acid),  m.  p.  180°,  con¬ 
verted  by  methylation  into  4-meihyUhiol-Z-metkoxy- 
benzoic  acid,  in.  p.  193°,  which  by  oxidation  with 
alkaline  permanganate  yielded  '2-meihoxyphenylmethyl - 
sulphone-4-carboxylic  acid,  m.  p.  227°;  (b)  3-methoxy- 
tolucne-4-sulphinic  acid,  m.  p.  111°,  prepared  by  the 
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method  of  Haworth  and  Lap-worth,  was  oxidised  as 
the  barium  salt  with  1%  barium  permanganate 
solution  to  give,  after  treatment  ivith  potassium 
carbonate,  potassium  hydrogen  4-sulpho-3-methoxy- 
benzoate,  from  which  products  identical  with  IV  and 
V  were  obtained,  whilst  by  reduction  by  Gattennann’s 
method  the  sulphinie  acid  afforded  4-thiol-3-methoxy- 
toluene,  b.  p.  254°  (lead  derivative ;  benzoyl  derivative, 
m.  p.  76°),  methylated  to  give  4-methylth iol - 3 -methoxy- 
toluene,  b.  p.  269 — 270°,  converted  by  hot  5%  alkaline 
permanganate  into  the  foregoing  sulphone,  m.  p.  227°. 

The  acid  III  by  reduction  with  zinc  dust  and  hydro¬ 
chloric  acid  in  the  cold,  followed  by  treatment  with 
solid  ferric  chloride  in  the  presenceof  hydrochloric  acid, 
gives  3-methoxybenzoic  acid  4-disulphide,  m.  p.  270° ; 
4-thiol-3-methoxytoluene  by  oxidation  with  iodine 
in  potassium  iodide  solution  in  the  presence  of 
sodium  hydroxide  furnishes  3-melhoxyioluene  4-disid- 
phide,  m.  p.  83°.  By  oxidation  with  5%  potassium 
permanganate,  3  -  methoxytolueno  -  4  -  sulphonamide 
yields  4-sulphonamido-3-methoxybenzoic  acid. 

C.  W.  Shopper. 

Manufacture  of  o-(aminoaroyl)benzoic  acids 
and  inner  anhydrides  thereof.  I.  G.  Fakbenind. 
A.-G.— See  B.,  1930,  603. 

Manufacture  of  [6-amino-]derivativ^s  of  2  : 3- 
hydroxynaphthoic  acid.  0.  Y.  ImrIy.  From 

l.  G.  Farbenind,  A.-G.— See  B.,  1930, 604. 

Arylsulphonyl  derivatives  of  [amides  and 

imides  of]  dibasic  acids.  T.  W.  Evans  and  W.  M. 
Dehn  (J.  Amer.Chem.  Soc.,  1930,  52,  2531—2533).— 
When  phthalic  anhydride  is  heated  with  arylsulphon- 
amides  and  phosphoryl  chloride  at  100°,  A-arylsul- 
phonphthalimides  are  produced.  The  following  are 
thus  prepared:  benzenesulphon- ;  p-bromobenzene - 
sulphon-,  m.  p.  246° ;  o-  and  p-toluenesulphon-,  and 
3-nitro-p-toluenesulphon-phthalimides.  Phthalyl  and 
succinyl  chlorides  react  with  sulphonamides  at  150 — 
200°  (or  in  boiling  toluene)  (cf.  this  vol.,  213),  forming 
imides.  The  following  are  new  :  N -benzenesulphon-, 

m.  p.  161°;  N-p - 6 romobenzenesulphon • ,  m.  p.  181°; 
N-o-  and  -p -toluenesulplion-,  m.  p,  136°  a:-.d  184°, 
respectively  ;  iN-3-nitro-p-toluenesulpho?i-,  m.  p.  212 — 
213°,  a,ixdN-naphthaUne-2-sidphon-succinimides,  m.  p. 
175 — 176°,  and  naphthalene-2 -sulphonphthalimide,  m.  p. 
216°.  Succinic'  anhydride  and  sulphonamides  react 
in  presence  of  phosphoryl  chloride  forming  succin- 
sulphonamides,  except  with  p  - toluenesulphonamide 
(the  succinimide  derivative  is  produced  in  this  case). 
Succin-benzenesulphonamide,  m.  p.  235 — 237° ;  -p- 
bromobenzenesulphonamide,  m.  p.  231° ;  -o-toluene- 
sulphonamide,  m.  p.  231 — 232°,  and  -3-nitro-p-toluene- 
sulphonamide,  m.  p.  236°,  are  described. 

Maleicbenzetiesulphonamide,  m.  p.  258°,  is  prepared 
from  maleic  acid  and  benzenesulphonamide  in  presence 
of  phosphoryl  chloride  at  100°.  H.  Burton. 

Syntheses  of  lactones  resembling  santonin. 
H.  Bergs  (Ber„  1930,  63,  [5],  1285— 1298).— P- 
Phenylethylmalonic  acid  is  readily  converted  by 
bromine,  in  ether  at  30°  into  bromo-p-phenylethyl- 
malonic  acid,  m.  p.  about  158°  (decomp.),  which  passes 
at  160 — 165°  into  a-bromo-y-phenyl-w-butyric  acid. 
It  is  converted  through  the  chloride,  b.  p.  140 — 145°/ 
14  mm.  (slight  decomp.),  into  2-bromo-l-keto-l  :2 : 3 : 4- 


tetraliydronaphthalene  (oxime,  m.  p.  137°),  which 
is  more  readily  prepared  by  bromination  of  homo¬ 
geneous  1-keto-l  :  2  :  3  :  4-tetrahydronaphthalene  in 
glacial  acetic  acid.  Treatment  of  the  bromo-ketone 
with  ethyl  sodiomalonate  in  ether  and  subsequent 
hydrolysis  affords  l-ketoletrahydronaphthalene-2- 
malonic  acid,  m.  p.  168°  (calcium  and  barium  salts), 
converted  at  170°  into  1-keto-l  :  2  :  3  :  4-tetrahydro- 
naphthalene-2 -acetic  acid,  m.  p.  109 — 110°. 

Ethyl  p-phenylethylmalonate  and  ethyl  eliloro- 
acetate  in  presence  of  alcoholic  sodium  ethoxide  afford 
ethyl  §-phcnylbutane-a$$-tricarboxylate,  b.  p.  206 — 211°/ 
12  mm.,  obtained  less  advantageously  from  phenyl- 
ethyl  bromide  or  chloride  and  ethyl  ethanetricarboxyl- 
ate.  Hydrolysis  of  the  ester  gives  S-jyhenylbutane - 
«pp -tricarboxylic  acid,  m.  p.  about  95°  (sodium,  calcium, 
and  barium  salts),  transformed  at  135°  into  p-phenyl- 
ethylsuccinic  acid,  m.  p.  136°  (p -toluidide,  m.  p.  146°). 
Attempted  ring  closure  of  the  acid  by  sulphuric  acid 
or  of  its  anhydride  or  chloride  with  aluminium  chloride 
did  not  proceed  satisfactorily. 

Ethyl  1-keto-l  :  2  :  3  :  4-tetrahydronaphtbalene-2- 
carboxylate,  sodium  ethoxide,  and  ethyl  chloro- 
acetate  yield  ethyl  l-keto-l  :  2  :  3-:  4-tetrahydronaphth- 
alene-2-carboxylate-2-acetate,  b.  p.  205 — 210°/12  mm. 
(slight  decomp.),  hydrolysed  by  boiling  aqueous 
sodium  hydroxide  to  l-lcetotetrahydronaphthalene-2- 
acetic  acid,  m.  p.  109 — 110°.  Analogously,  ethyl 
a-bromopropionate  affords  a  non-crystalline  ester 
which  decomposes  when  distilled  and  is  hydrolysed  to 
a  mixture  of  l-keto-l  :  2  :  3  :  4 -tetrahydronaphthalene- 
2-carboxylic-2-<x-propionic  acid,  m.  p.  135-5°  (decomp.) 
(sodium  salt  sparingly  soluble  in  water),  and  1  -Mo- 
1:2:3:  ‘l-tetrahydronaphthalene-2-a-propionic  acid, 
m.  p.  135°.  The  dibasic  acid  is  very  stable  towards 
alkali,  but  passes  into  1-kctotetrahydronaphthalene 
when  boiled  alone  or  with  acidified  water  or  alcohol. 
Ethyl  a-bromo-n-butyrate  appears  to  yield  little 
dicarboxylic  acid,  the  main  product  being  the  mixture 
of  racemic  monocarboxylic  acids  of  which  l-keto- 
1:2:3: 4-tetrahydrcmaphthalene-2-a-n-butyric  acid, 
m.  p.  153—154°,  is  described.  l-Kelo-l :  2  : 3:4- 
tetrahydronaphthalem-2-phenylacetic  acid,  m.  p.  155— 
156°,  is  obtained  by  use  of  ethyl  a-bromophenyl- 
acetate.  Reduction  of  the  respective  acids  or  their 
salts  by  sodium  amalgam  in  aqueous  solution  affords 
l -hydroxy- 1 : 2  :  3  :  4  -  tetrahydronaphthalene  -  2  -  cede- 
lactone,  m.  p.  104 — 105°,  -2 -propionolactone,  m.  p.  iff 
(which  with  alcoholic  potassium  hydroxide  give  the  red 
colour  characteristic  of  santonin),  -2-cc-n-butyroladoxe, 
m.  p.  99 — 100°,  and  -2 -phenylacetolactone,  m.  p. 

135°.  H.  Wres. 


Monophenyl  ethers  of  glyceric  acid.  C.  F- 
Koelsch  (J.  Amer.  Chem.  Soc.,  1930,  52,  2430— 
2436). — p-Chloro-a-hydroxypropionie  acid  and  soda® 
phenoxide  react  in  aqueous  solution  forming  mam  1 
a-hydroxy-Q-phenoxy propionic  acid,  m.  p.  157-5— 
(silver  salt ;  methyl  ester,  b.  p.  168 — 170°/17  mat-, 
1-1934,  nf,  1-5190 ;  ethyl  ester,  b.  p.  173—175717  m“-* 
m.  p.  71— 72°;  acid  atnide,  m.  p.  149 — 150°;  ®”“l 
m.  pi  122— 123°),  together  with  1%  of  3-hydroxy 
a  -phemxypropionic  acid,  m.  p.  107 — 109° 
methyl  ester,  b.  p.  168-169714  mm.,  M96M » 
1-5213 ;  ethyl  ester,  b.  p.  174— 175°/16  mm., 
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ng  1-5117  ;  acid  amide,  in.  p.  137 — 139° ;  anilide,  m.  p. 
129 — 131°  after  sintering  at  122°).  Both  the  above 
acids  are  converted  by  hydriodic  acid  {d  1-96)  at  120 — 
125°  into  a  mixture  of  phenol  and  (3-iodopropionic  acid. 
The  initial  reaction  between  the  chlorohydroxy-acid 
and  the  phenoxide  is  probably  the  formation  of  a(3- 
oxidopropionic  acid ;  addition  of  phenol  then  occurs  in 
two  ways. 

Ethyl  formate  and  phenoxyacetate  condense  in 
presence  of  sodium  and  ether  yielding  ethyl  $ -hydroxy - 
a-phenoxy  acrylate,  b.  p.  148 — 150°/11  mm.,  dfh  1-1637, 

1-5210  ( benzoate m.  p.  76 — 77°).  This  is  reduced 
by  hydrogen  in  presence  of  a  nickel  catalyst  and  alcohol 
at  100o/150  atm.  to  ethyl  (3-hydroxy-a-phenoxy- 
propionate.  Elimination  of  phenol  occurs  when  the 
unsaturated  ester  is  reduced  with  zinc  dust  or  amalgam¬ 
ated  zinc  and  acetic  acid,  or  aluminium  amalgam  in 
ether.  Methyl,  b.  p.  153—154716  mm.,  1-2177, 
#jj  1-5166,  and  ethyl  ct-chloro-fi-phenoxypropionate,  b.  p. 
165 — 167716  mm.,  <2.g  1-1812,  1-5091,  are  prepared 

from  the  corresponding  a-hydroxy-esters  by  Darzens’ 
method.  Ethyl  (3-phenoxypropionate  is  obtained 
when  the  a-chloro-ester  is  treated  with  zinc  dust  and  a 
small  amount  of  copper  carbonate  in  alcoholic  acetic 
acid.  H.  Burton. 

Preparation  of  depsides  with  the  aid  of  acid 
azides.  R.  0.  Pepe  (J.  pr.  Chem.,  1930,  [ii],  126, 
241 — 245). — Various  phenolic  esters  of  substituted 
gallic  acids  have  been  prepared  by  the  action  of  the 
phenol  on  the  acid  azide.  Thus  methyl  trimethoxy- 
benzoate  is  converted  by  boiling  with  hydrazine 
hydrate  into  its  hy  dr  azide,  m.  p.  159°,  which  with 
sodium  nitrite  in  0-4Ar-nitric  acid  solution  affords  the 
Kide,  m.  p.  85°.  The  latter  reacts  in  acetone  with  a 
solution  of  the  appropriate  phenol  in  3AT- sodium 
hydroxide  to  give  phenyl  trimethoxy benzoate,  in.  p.  103°, 
giiinol  trimethoxybenzoate,  m.  p.  218°,  and  p-fri- 
methoxybenzoyloxybenzoic  acid,  m.  p.  210°,  in  65,  50, 
and  70%  yields,  respectively.  The  hydrazide  of 
gallic  acid  forms  a  compound,  m.  p.  206°,  with  acetone. 

J.  W.  Baker. 

Two  isomeric  p-benzoquinonedithioglycollic 
acids.  E.  Gebauer-FOlnegg  and  H.  Jarsch 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2451—2454).— 
p-Benzoquinone  and  thioglycollic  acid  react  in 
chloroform  solution  forming  a  mixture  of  p -benzo- 
tuinone-2  : 3 -dithioglycollic  acid,  violet-black,  m.  p. 
205°,  and  p-benzoquinone-2  :  5(6  ?.)-dithioglycollic  acid 
(tH20),  violet-black,  anhydrous,  red  and  brown 
modifications,  m.  p.  171°.  When  the  2  : 5-acid  is 
heated  with  an  excess  of  chlorosulphonic  acid  at  50 — 
a  violet  thioindigoid  dye  is  produced ;  tliis  dyes 
ffool  and  cotton  (vat)  with  a  greenish-blue  shade.  The 
2 : 3-acid  does  not  give  a  dye  with  chlorosulphonic 
acid.  H.  Burton. 

Scymnol.  A.  Windaus,  W.  Bergmann,  and  G. 
Kfcio  (Z.  physiol.  Chem.,  1930,  189,  148—154).— 
Scymnol,  C2TH4g05,  crystallised  from  aqueous  acetone 
has  m.  p.  II50  [contains  water  of  crystallisation  ;  from 
ethyl  acetate,  in.  p.  187°  (anhydrous)].  With  acetic 
hydride  in  pyridine  it  forms  tetra-acetylscymnol, 
m-  p.  148°.  With  hydrogen  chloride  in  acetone  it  gives 
a  hydrochloride,  m.  p.  196°,  with  hydrochloric  acid  a 
^cond  hydrochloride,  m.  p.  126°,  containing  water  of 


crystallisation.  Oxidised  with  chromic  anhydride  in 
acetic  acid  it  yields  an  acid,  C27H3808,  m.  p.  236°, 
which  with  hydroxylamine  gives  a  trioxime,  decomp. 
240 — 250°.  When  heated  at  180°  with  hydriodic  acid, 
scymnol  gives  an  oily  hydrocarbon,  apparently 
C27H16.  J.  H.  Berkinshaw.  “ 

Graphite  and  graphitic  acid.  H.  Thiele.— 
See  this  vol.,  875. 

Swelling  of  graphite  and  formation  of  graphitic 
acid.  U.  Hofmann  and  A.  Frenzel. — See  this 
vol.,  875. 

Decomposition  of  divinyl  [ethylene]  glycol  by 
various  catalysts  :  A1-cyclopentene-l-aldehyde. 
Ukion  (Compt.  rend.,  1930,  190,  1512 — 1514). — 
When  the  vapour  of  A"e-hexadiene-yS-diol  is  passed 
over  alumina  at  280°,  A1-cj/cfopentene-l-aldehyde, 
b.  p.  1467756  mm.,  48°/ll  mm.,  m.  p.  about  —32°, 
df  0-970,  ri\)  1-4828  ( ■p-nitrophenylhydrazone ,  m.  p.  198°), 
is  obtained  in  60%  yield.  Oxidation  of  the  aldehyde 
with  silver  oxide  gives  Ahcycfopentene-l -carboxylic 
acid,  b.  p.  210°/760  mm.,  m.  p.  121°  (dibromide,  m.  p. 
133°),  oxidised  by  potassium  permanganate  to  glutaric 
acid.  Reaction  probably  occurs  by  way  of  the  inter¬ 
mediate  Aa,-hexadiene-o£-diol  (the  dienol  form  of 
adipic  aldehyde).  The  recovered  glycol  from  an 
experiment  with  a  pumice  catalyst  contains  a  small 
amount  of  adipic  aldehyde,  indicating  the  above 
mechanism  to  be  correct.  H.  Burton. 

Photochemical  reactions  among  derivatives 
of  o-nitrobenzylideneacetals.  V.  Tri-o-nitro- 
benzylidenesorbitol.  I.  Tanasescu  and  E.  Macov- 
sky  (Bull.  Soc.  chim.,  1930,  [iv],  47,  457—463).— 
Sorbitol  and  o-nitrobenzaldehyde  in  presence  of  75% 
sulphuric  acid  yield  two  isomeric  forms  of  tri- 0- 
nitrobenzylidenesorbitol,  m.  p.  142—146°  and  212 — 
215° ;  the  isomeride,  m.  p.  142 — 146°,  is  converted  into 
the  isomeride,  m.  p.  212; — 215°,  by  prolonged  boiling. 
A  structure  is  suggested  in  which  the  acetalisation  is 
effected  between  two  adjacent  trans-hydroxyl  groups. 
On  insolation,  either  in  benzene  or  in  chloroform,  both 
isomerides  are  converted  into  the  same  dioximino- 
derivative,  m.  p.  144°,  which  yields  a  dibenzoate,  m.  p. 
124°  (decomp.),  and  on  hydroly-sis  with  nitric  acid  and 
addition  of  acetone  yields  an  indigo.  The  isomeride, 
m.  p.  142 — 146°,  isomerises  much  more  rapidly  than 
the  isomeride,  m.  p.  212 — 215°,  to  the  dioximino- 
derivative.  R.  Brightman. 

Oxime  transformations  in  the  ketotetra- 
hydronaphthalene  series.  G.  Schroeter  [with 
A.  Gluschke,  S.  Gotzky,  J.  Huang,  G.  Irmisch,  E. 
Laves,  O.  Schrader,  and  G.  Stier]  (Ber.,  1930,  63, 
[jB],  1308—1329;  cf.  A.,  1909,  i,  617,  773;  1911,  i, 
505). — The  conversion  of  oximes  or  oxime  acetates  of 
1  -  keto  - 1  :  2  :  3  :  4  -  tetrahydronaphthalenes  into 
naphthylamines  is  considered  to  occur  in  accordance 
with  the  scheme  : 

9H2-CH,-QH2  +hci  GH2-CH2-QTL  Ac,o 

c8h4— ^c:n-oh  ^  C6H4 - CC1-NH-OH  —> 

QH,-CH2-QH2 
C8H4 - CCl-NH-OAc 

qh2-ch2-qh2  ->  qil-ch2-ch  — >  <?h:ch-ph 

C8H4 - CC1-H<  C8H4 - C-jST<  C6H4— C-NHj 
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If  a  substituent  is  present  in  the  5  or  8  position 
the  change  is  replaced  by  a  Beckmann  re-arrangement 
involving  the  production  of  a  lactam;  the  inter¬ 
mediate  production  of  a  “gap  molecule  ”  with  uni¬ 
valent  nitrogen  atom  is  again  postulated.  In  the  case 
of  the  arylsulphonyl  derivatives  of  the  oximes,  the 
Beckmann  re-arrangement  is  also  observed,  the 
difference  in  behaviour  of  the  acetates  and  aryl- 
sulphonates  being  attributed  to  the  widely  differing 
strengths  of  the  acids. 

1-Oximino-l  :  2  :  3  :  4-tetrahydronaphthalene  is 
converted  by  hydrogen  chloride  in  presence  of  acetic 
anhydride  and  glacial  acetic  acid  into  a  mixture  of 
a-naphthylamine  and  acet-a-naphthalide.  1-Keto- 
1:2:3:  4-tetrahydronaphthalene  is  transformed  by  a 
mixture  of  nitric  and  sulphuric  acids  into  7 -nitro-, 
m.  p.  106°,  and  o-nitro-l-keto-1  :  2  :  3  :  4 -tetrahydro- 
naphthalene,  m.  p.  102-5°.  The  oxime,  m.  p.  .150° 
(i acetate ,  m.  p.  115°),  of  the  former  compound  is  trans¬ 
formed  into  7 - n it ro-u-naphthylamin e ,  m.  p.  133 — 134° 
(hydrochloride),  oriented  by  conversion  into  1  : 7- 
naphthylenediamine,  m.  p.  117°  (diacetyl  derivative, 
m.  p.  213°).  The  oxime,  m.  p.  170°,  of  the  latter 
compound  yields  an  acetate,  m.  p.  115°,  transformed 
into  5-nitro-a-naphthylamine  and  5-nitro-l-acet- 
amidonaphthalene,  m.  p.  218°.  Chlorination  of  tetra- 
hydronaphthalene  and  oxidation  of  the  product  gives 
a  mixture  of  much  d-c.hloro-  1-ketotetrahydronaphthalene, 
ill.  p.  30 — 31°,  and  little  1-chloro-l-ketotetrahydro- 
vaphthalene,  m.  p,  96 — 97°.  The  oxime,  m.  p.  145°,  of 
the  6-chloro-compound  (or  its  acetate,  m.  p.  85—87°)  is 
converted  into  G-chlord-a-naphthylamine,  m.  p.  63 — 64° 
( hydrochloride ),  oriented  by  conversion  into  1  : 6-di- 
ehloronaphthalenc.  The  oxime  acetate,  m.  p.  101 — - 
102°  (oxime,  m.  p.  120°),  of  the  7-chl6ro-compound 
yields  7-cliloro-a-naphthvlamine.  From  chlorotetral- 
one  mixtures  a  third  chloroketotetrahydronaphthalene, 
m.  p.  65 — 67°  (oxime,  m.  p.  121°;  oxime  acetate,  in.  p. 
133—134°),  has  been  isolated,  yielding  a  chloro- 
naphthylamine,  m.  p.  71 — 71-5°.  Q-Methoxy-l-keto- 
1:2:3:  i-tetrahydronaphthalene,  m.  p.  80°,  yields 
an  oxime,  m.  p.  139 — 140°,  and  an  oxime  acetate,  m.  p. 
92°,  transformed  into  l-acetamido-6-methoxynaphth- 
alene,  m.  p.  140 — 141°.  1 -Oximino-octahvdroplien- 

an throne  is  converted  into  1  -amino-5  :  6  :  7  :  8 -tetra- 
hydrophenanthrene,  m.  p.  112 — 113°  ( hydrochloride ; 
sulphite',  acetyl  derivatives,  m.  p.  183-5°).  Diazo- 
tisation  and  treatment  with  water  or,  preferably, 
hydrolysis  with  hydrochloric  acid  converts  the  amine 
into  1  -  hydroxy  -  5  :  6  :  7  :  8  -  tetrahydrophenanthrene, 
m.  p.  125 — 126°.  1  -Methoxy-5  :  6:7:  8 -tetrahydro¬ 

phenanthrene,  b.  p.  212°/15  mm.,  m.  p.  49 — 50°  (picrate, 
m.  p.  149 — 150°),  is  dehydrogenated  by  sulphur  to 
1-methoxyphenanthrene,  m.  p.  104°.  1-Keto-octa- 
hvdrophcnanthrene  is  transformed  successively  into 
its  9-mfn>-derivative,  m.  p.  165°,  and  its  oxime,  m.  p. 
195 — 196°.  The  acetate,  m.  p.  172 — 173°,  of  the  last- 
named  compound  is  converted  into  i)-nitro-\-amino- 
tetrahydrophenanthrene,  m.  p.  176°  ( hydrochloride , 
decomp.  224—227°). 

1  -Keto-5  :  S  -  dimethyl  - 1  :  2  :  3  :  4  -tetrahydronaphth- 
alene,  m.  p.  23 — 34°,  from  y-2  : 5-dimethyIphenvl-n- 
butyryl  chloride,  yields  an  oxime,  m.  p.  143 — 144°, 
and  oxime  acetate ,  m.  p.  60 — 431-5°,  which  is  converted 
into  y-Q-amino-2  :  5 - dimethyl-phenyl - n - butyrolactam, 


C6H2Me2<§-^P^>CH2,  m.  p.  158—160°,  hydro- 
lysed  to  y-6-amino-2  :  5-dimethylphenyl-ii-butyric 
acid,  m.  p.  124 — 124-5°.  4-Oximino-octahydrophen- 
anthrene  acetate,  m.  p.  49 — 50°  (corresponding  oxime, 
m.  p.  167 — 169°),  gives  l-aminotctrahydronaphthalent- 
2-n -butyrolactone  (see  later).  4-Keto-10-methoxyocta- 
hydrophcnanthrene,  m.  p.  5S°,  is  transformed  succes¬ 
sively  into  the  corresponding  oxime,  m.  p.  144°,  oxime 
acetate,  m.  p.  132°,  and  4-amino-2-methoxytetrahydro- 
naphthalene-S-butyrolactam,  m.  p.  170 — 171°  [4-amino- 
2-methoxytetrahydronaphthalene-Z-n-butyric  acid,  m.  p. 
145 — 146°,  and  its  hydrochloride,  m.  p.  210°  (decomp.)]. 

1-Oximinotetrahydronaphthalene  is  converted  by 
p-toluenesulphonyl  chloride  in  acetone  into  the  oxime 
hydrochloride,  m.  p.  169 — 170°  (decomp.),  and  the 
p -toluenesuljihonyl  derivative,  m.  p.  98°.  The  last- 
named  compound  passes  when  warmed  with  the 
requisite  alcohol  into  methyl  or  ethyl  y-o-aminophenyl- 
n -butyrate  p-toluenesulphonate,  m.  p.  141 — 142°  and 
115—116°,  respectively,  whereas  with  phenol  it 
affords  the  lactim  ether  salt, 

0H2<g^^>C*0Ph,c7H7-s03H,  m.  p.  172°  (free 
ether,  m.  p.  71 — 72°).  y-o-Aminojihenyl-n-butyric 
acid,  m.  p.  125 — 126°,  its  hydrochloride,  m.  p.  200s 
(decomp.),  p-toluenesulphonate,  m.  p.  177 — 17SS, 
sulphate,  and  y-o-aminophenylbutyrolactam,  in.  p. 
139 — 140°,  are  described.  1  -  Oximino  -  6  -  meJhoxy- 
1:2:3:  i-tetrahydromphthaleiie  ■p-toluenesidphonate, 
m.  p.  140°  (corresponding  hydrochloride,  111.  p.  ITS0), 
affords  methyl  y-2-amino-5-methoxyj)henyl-n-butyraie 
p-toluenesidphonate,  mi  p.  148-5°,  whence  y -'2-amino- 

5- methoxyphenyl-n-butyric  acid,  111.  p.  12S°,  and 
2-amino-5-methoxiyphenyl-n-butyrolactdm,  111.  p.  144— 
146°.  The  conversion  of  l-oximino-5 : 8-dimethjl- 
tetrahijdronaphthalene  p-toluenesulphonate  into  y-6- 
amino-2  :  5-diinethylphenyl-?e-butyric  acid  (see  above) 
is  described.  l-Oximino-octahydroanthracene  p -tolu- 
enesulphomite,  m.  p.  146 — 147°,  yields  methyl  Q-amino- 
tetrahydronaphthyl-1 -bidyrate  p-toluenesulphonate.  m.  p. 
179—180°  [free  ester,  m.  p.  60 — 61°,  and  its  sulphate, 
m.  p.  174°  (decomp.)],  whence  Q-aminotelrahydro- 
nuphthyl-1  -butyric acid,m.  p.  106 — 107°  [sidphate.n i.p- 
167 — -168°  (decomp.)],  and  dminotetrahydromphlhyl- 
butyrolactam,  m.  p.  20S — 209°.  Diazotisation  of  the 
amino-acid  results  in  the  formation  of  Q-hydroxyteM- 
hydronaphthyl-1 -butyric  acid,  m.  p.  83 — 84°,  whence 
the  corresponding  lactone,  m.  p.  113 — 114°.  The 
oxime  p-toluenesulphonate  and  phenol  yield  the 
p-toluenesulphonate  of  the  laclim  phenyl  ether. 
CH2<g||^^>C-OPh,C7H;-S03H,  m.  p.  IS'" 
188°  (free”e/Aer,  m.  p.  72 — 73°,  and  its  hydrochloride, 
m.  p.  137 — 13S°),  converted  by  boiling  water  or  sodium 
hydroxide  into  phenol,  p-toluenesulphonic  acid,  ana 

6- aminotetrahydronaphthyl-7-butyrolactam ;  the  P- 
toluenesidphonyl  ester  of  the  lactim,  m.  p.  132—133  , 

is  described.  l-Oximino-odahydrophenanthreiie  p- 

tohienesidphonate,  m.  p.  132 — 133°,  gives 
1-aminotetrahydronaphthyl-S-butyrate  p-toluenesd}"1®1' 
ate,  m.  p.  184 — 185°  [free  ester,  m.  p.  39 — 40°,  auu  us 
sulphate,  m.  p.  155 — 156°  (decomp.)].  Ethyl  l-cinuno- 
tetrahydronaphthyl-S-butyrate,  m.  p.  34-5 — 35-5°  (hydro- 
chloride-,  acetyl  derivative,  m.  p.  102°),  3-auiino- 
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tetrahydronaphthyl-4-butyric  acid,  m.  p.  128-5 — 
129-5°,  and  aminotetrahydronaphthylbutyrolactam, 
m.  p.  201 — 202°,  are  described.  7 -Hydroxy tetrahydro- 
naphthyl-S-butyric  acid,  m.  p.  136 — 137°,  passes  when 
distilled  into  the  corresponding  lactone,  m.  p.  90°. 
9  -  Nitro  - 1  -  oximino  -  octahydrojxhenanthrcne  p  -  toluene  - 
sulphonate,  m.  p.  164 — 165°,  does  not  become  trans¬ 
formed  when  heated  with  alcohols.  9-/lmi/(o-l- 
kto-octahydrophenanthrenc,  m.  p.  159 — 160°,  is  con¬ 
verted  into  the  9-acetamfdo-compound,  m.  p.  234°,  the 
oxime,  ni.  p.  253°.  of  which  yields  a  p-toluenesulphon- 
ate,  in.  p.  215 — 220°,  transformed  by  methyl  alcohol 
at  100°  into  methyl  7 -amino-a-acetamidotetrahydro- 
mphtkyl-S-butyrate  p -toluenesulphonate,  m.  p.  188 — 
189° ;  the  corresponding  free  ester,  m.  p.  166 — 167°, 
is  described.  4-Oximino-octahydrophenanthrene  p- 
toluenesulphonate,  m.  p.  117 — 118°,  yields  methyl 
S-aminotetrahydronaphthyl-7 -butyrate  p-tol uenesulphon - 
sic,  m.  p.  153—154°.  The  free  ester,  m.  p.  37 — 39°, 
%-am.inoletrahydronaphthyl-l -butyric  acid,  m.  p.  114-5 — 
115-5°,  aminotetrahydronaphthylbutyrolactam,  and 
S-hydroxytetrahydronaphthyl-7-butyric  acid,  m.  p. 
100 — 101-5°,  are  described.  H.  Wren. 

Phenyl  styryl  ketones.  II.  Decomposition 
by  alkali.  R.  L.  Shriner  and  T.  Kurosawa  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2538 — 2540). — 4-Hydr- 
oxyphenyl  styryl  ketone  is  decomposed  by  boiling  with 
50%  potassium  hydroxide  solution  to  benzaldehyde 
and  p-hydroxyacetophcnone.  Phenyl  4-hydroxy- 
styryl  ketone,  m.  p.  183 — 184°,  regenerates  aceto¬ 
phenone  and  p-hydroxybenzaldehyde  when  boiled 
with  33%  potassium  hydroxide  solution.  The  yields 
of  the  decomposition  products  are  25 — 50%  of  the 
theoretical.  H.  Burton. 

Brazilin  and  hsematoxylin.  X.  Compounds 
ot  the  a-phenoxy-a'-phenylacetone  series.  P. 
Pfeiffer,  K.  Quehl,  and  F.  Tappermann  (Ber., 
1930,  63,  [J3],  1301—1308;  cf.  A.,  1929,  822).— 
Methylation  of  vanillin  is  followed  by  condensation 
"'ith  hippuric  acid  and  degradation  of  the  product  to 
3 : 4-dimethoxyphenylpyruvic  acid,  the  oxime  of 
which  when  heated  with  sulphuric  acid  at  155°  gives 
3 : 4-dimethoxyphenylacetonitrile,  m.  p.  48 — 51°, 
possibly  dimorphous  with  the  compound  described  by 
Kaufmann  and  Muller  (A.,  1918,  i,  178).  The  com¬ 
pound  condenses  with  ethyl  m-methoxyphenoxy- 
acetate  in  presence  of  alcoholic  sodium  ethoxide  to 
form  y-cyano-a.-3-mcthoxyphenoxy-y-3  : 4-dimethoxy- 
phenylacetone,  m.  p.  95°  after  softening  at  92°  ( copper 
^It).  The  ketonitrile  is  converted  bv  glacial  acetic 
and  fuming  hydrochloric  acid  into  the  corresponding 
miie,  C1SH2166N,  m.  p.  186°,  transformed  by  boiling, 
aqueous  hydrochloric  acid  into  a  -  3  -meth  oxyphenoxy- 
y-3 : 4-dimethoxyphenylacetone,  b.  p.  217°/0-7  mm., 
jn.  p.  69°  after  softening  at  67°.  Addition  of  anhydrous 
hydrocyanic  acid  to  the  ketone  in  ether  affords 
*' hydroxy  -  ft  -  3  -  methoxyphenoxy-  p' - 3  :  4-dimetkoxy- 
phenylhobutyronilrile,  m.  p.  90°  after  softening  at  83°. 
Condensation  of  3  :  4-dimethoxyphenylacetonitrile 
2  ■.3-dimethoxyphenoxyacetate,  b.  p.  ISO— 
182  /IS  mm.,  yields  y-cyano- a-2  :  3-dimethoxyphen- 
oxy-% '■  4-dimethoxyphenylacetone,  m.  p.  91°  [sodium 
salt,  m.  p.  243°  (decomp.)],  which  is  transformed  into 
Ule  corresponding  amide,  m.  p.  164-5°,  and  thence  into 


2  :  3  - dimethoxyphenoxy -  3  :  4 -  dimethoxyphenylacetone, 
m.  p.  92°;  the  corresponding  cyanohydrin,  C20H23O6N, 
has  m.  p.  99°.  Phenylacotonitrile,  ethyl  m-methoxy- 
phenoxyacetate,  and  sodium  ethoxide  give  y-exyano- 
y-phcniyl-a.-vn-mcthoxxyphenylacetone,  m.  p.  75°  after 
softening  at  72°  ( copper  salt),  and  thence  the  amide, 
C17H17O4N,  m.  p.  140 — 142°.  y-Cyano-<x.-2  :  3 -di- 
■mefhoxyphenoxy-y-phenylacetone  monohydrate  j  in.  p. 
107°  (decomp.),  is  described.  H.  Wren. 

Affinity  of  the  piperonyl  radical.  M.  Tiffe- 
neau  and  (Mlle.)  J.  Levy  (Compt.  rend.,  1930,  190, 
1510 — 1512).. — Dehydration  of  the  carbinol  formed 
from  magnesium  benzyl  chloride  and  piperonal 
affords  <x-phenyl-$-3  :  4-methyl  entdioxy phenyl  ethylene, 
m.  p.  94 — 95°.  Distillation  of  the  oxide  from  this 
under  ordinary  pressure  gives  phenyl  3  :  4-methxjlene- 
dioxybenzyl  ketone,  m.  p.  71 — 72°,  indicating  that  the 
affinity  of  the  methylenedioxyphenyl  group  is  greater 
than  that  of  phenyl.  The  same  conclusion  is  reached 
from  the  following  experiments.  The  iodohydrin 
from  a-3  : 4-methylenedioxyphenxjl-^-dimethylethxjlene, 
b.  p.  136 — 137°/10  mm.,  and  hvpoiodous  acid  is  con¬ 
verted  by  dry  potassium  hydroxide  into  a-3  :  4 -methyl- 
cxiedioxyphenyl-x-methylpropaldehydc,  b.  p.  148 — -150°/ 
12  111m.,  also  formed  by  dehydration  of  a-3  :  4-methyl- 
enedioxyphenyl-fi-methylpropaixe-afi-diol,  m.  p.  107 — 
108°,  with  dilute  sulphuric  acid,  a-3  : 4-Methxjlene- 
dioxyphcnyl-fip-dimethylethxylenc  oxide,  b.  p.  142 — 145°/ 
12  mm.,  is  isomerised  by  distillation  to  a-3  :  4-methyl- 
enedioxxyphenxylethyl  methyl  ketone,  b.  p.  150°/12  mm.; 
the  3  :  4-methylenedioxyphenyl  group  behaves  as  the 
p-tolyl  and  o-anisyl  groups  (cf.  A.,  1927,  769).  The 
affinity  of  the  3  :  4-inethylenedioxyphenyl  group  is  of 
the  same  order  as  that  of  the  p-tolyl  and  o-anisyl 
groups,  but  less  than  that  of  anisvl.  H.  Burton. 

Synthesis  of  meso-alkyl  and  meso-aryl  anthra¬ 
cene  derivatives.  VII.  E.  de  B.  Barnett  and 
N.  F.  Goodway  (J.C.S.,  1930,  1348—1352).— 

2- Chloro-  and  3-chloro-9-anthrone  (for  the  latter  of 
which  an  improved  preparation  is  described)  condense 
with  benzyl  chloride  in  the  presence  of  potassium 
hydroxide  to  give  respectively  2 -chloro-,  in.  p.  185°,  and 

3- chloro-lO  :  \Q-dibenzxjlanthrone,  m.  p.  174°.  By 

condensation  of  the  appropriate  chlorinated  authrone 
with  benzhydryl  chloride  under  similar  conditions  the 
following  10-benzhydrxjlanthrones  are  obtained :  1- 

chloro-,  m.  p.  204°;  2 -chloro-,  m.  p.  171°;  4 -chloro-, 
m.  p.  175°;  1 : 4-dichloro-,  m.  p.  191°;  1  :S -dichloro-, 
m.  p.  242° ;  4  :  5-dichloro-lQ-benzhydrylanthrone,  111.  p. 
224°;  a  crystalline  product  could  not  be  obtained 
from  3-chloro-9-anthrone.  The  foregoing  products 
are  colourless  and  when  boiled  with  alcoholic  alkali 
hydroxide  give  a  distinct  colour  only  when  there  is  no 
chlorine  atom  in  position  4  or  5  ;  by  interaction  with 
magnesium  benzyl  chloride  they  afford  the  following 
i)-benzyl-l0-benzhydryl-9  :10~dihydro-Q-antkranoJs  :  1- 

chloro-,  an  oil ;  2 -chloro-,  m.  p.  166°;  4-chloro-,  in.  p. 
208°;  1  :  4-dichloro-,  111.  p.  199°;  4  :  5 -dichloro-,  m.  p. 
186°;  1  :  S-dichloro-9-benzyl-10-benzhydryl-Q  :  10 -di- 

hydro-D-anthranol,  m.  p.  190°.  All  these,  except  the 
last-named,  by  treatment  with  hydrochloric  acid  in 
glacial  acetic  acid  undergo  transannular  loss  of  benz- 
hydrol  to  yield  the  corresponding  chlorinated  9-benzyl- 
anthracene  ;  1  :  S-dichloro-9-benzyl-10-benzhydryl- 
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9  :  10-dihydro-9-anthranol,  on  the  contrary,  by  trans- 
annular  loss  of  water  gives  1  :  S-dichloroS-benzyl- 
lO-benzhydrylanthracene,  m.  p.  139°.  It  is  inferred 
that  co-ordination  of  the  wieso-hydrogen  atom  cannot 
be  the  factor  which  determines  the  type  of  trans- 
annular  loss  (Barnett  and  Wiltshire,  this  vol.,  202; 
with  Goodway,  ibid.,  465). 

1  :  8-  and  4  :  5-DichIoro-9-anthrone  differ  markedly 
from  anthrone  itself  (cf.  Padova,  A.,  1906,  i,  741 ; 
1909,  i,  167,  655)  in  their  behaviour  towards  benzo- 
phenone  chloride,  and  are  merely  oxidised  to  the 
corresponding  dianthrones ;  these  give  no  colour  with 
boiling  alcoholic  alkali  hydroxide,  although  the  latter, 
but  not  the  former,  is  enolised  by  boiling  in  pyridine 
solution  to  give  a  red  colour  with  sodium  hydroxide. 
1  : 4-Dichloro-9-anthrone  condenses  with  benzyl 
chloride  in  the  presence  of  sodium  hydroxide  to  yield 
1  :  4-dichloro-lO-benzylS-anthrone,  m.  p.  123°,  which 
reacts  with  magnesium  benzyl  chloride  to  furnish 
1  :  4-dichloroS  :  10  -  dibenzyl  S  :  1 0  -  dihydroanthraiwl, 
m.  p.  165°;  dehydration  of  the  last-named  with 
hydrochloric  acid  in  glacial  acetic  acid  affords  1  : 4 -di- 
chloro-lO-benzylideneS  :  1 0-d ihydroart thracene ,  m.  p. 
186°.  This  result  agrees  with  the  suggestion  that  the 
meso-hydrogen  atom  forms  a  chelate  ring  with  the 
chlorine  atom  in  the  peri-position.  Further  evidence 
is  furnished  by  the  failure  of  1  : 4-dichloro-10-benzyl- 
9-anthrone  to  undergo  enolisation  when  boiled  with 
alcoholic  sodium  hydroxide  solution. 

C.  W.  Shokpee. 

Benzanthrone  series.  F.  Mayer,  E.  Flecken- 
stein,  and  H.  Gunther  (Ber.,  1930,  63,  [B],  1464 — 
1472). — Contrary  to  Mayer  and  Sieglitz  (A.,  1922,  i, 
740),  the  methylbenzanthrone  obtained  by  treatment 
with  aluminium  chloride  of  phenyl  4-methylnaphthyl 
ketone,  m.  p.  68 — 70°,  is  identical  with  that  derived 
similarly  from  phenyl  2-methylnaphthyl  ketone,  b.  p. 
240 — 245°/15  mm.,  m.  p.  68—70°,  or  from  2-methyl- 
anthraquinone,  glycerol,  and  sulphuric  acid.  The 
compound  is  identified  as  2 -methylbenzanthrone  by 
oxidation  to  2-methylanthraquinone-l-carboxylic  acid , 
m.  p.  268°  (and  thence  to  anthraquinone-1  :  2-dicarb- 
oxylic  acid),  which  is  prepared  synthetically  as  follows. 
l-Amino-2-mcthylanthraquinone  is  transformed  in  the 
usual  manner  into  l-cyano-2-methylanthraquinone, 
m.  p.  270°,  which  is  hydrolysed  by  boiling  80%  sul¬ 
phuric  acid.  The  methyl  group  of  phenyl  2-methyl- 
naphthyl  ketone  therefore  wanders  during  treatment 
w'ith  aluminium  chloride. 

The  formation  of  three  different  ketones  from 
naphthaleno  and  the  three  toluoyl  chlorides  and  their 
conversion  into  three  different  methylbenzanthrones 
are  described.  The  methylbenzanthrones  from  o- 
and  m-toluoyl  chlorides  are  show'll  to  be  identical, 
and  since  the  product  has  been  proved  to  be  6-methyl- 
benzanthrone,  a  further  instance  of  methyl  migra¬ 
tion  is  afforded.  The  methylbenzanthrone  from 
p-toluoyl  chloride  is  oxidised  to  an  unknown  methyl- 
anthraqumonecarboxylic  acid,  m.  p.  312—314°  (suggest¬ 
ing  the  possible  identity  with  the  acid  derived  from 
methvlaceanthrenequinone,  which,  however,  is  proved 
to  be  2-methylanthraquinone-l -carboxylic  acid).  3- 
Tolyl  4-methylnaphthyl  ketone,  b.  p.  246 — 245°/20 
mm.,  and  3-tolyl  2-methylnaphthyl  ketone,  b.  p.  240 — 
245°/20  mm.,  m.  p.  104 — 105°,  yield  the  same  di- 


methylbenzanthrone,  m.  p.  158°,  regarded  as  the  2  : 6- 
dimethyl  compound  on  the  basis  of  analogy  (see 
above)  and  on  its  production  from  2  :  6-dimethyl- 
anthraquinone,  aniline  sulphate,  glycerol,  and  sul¬ 
phuric  acid.  3 -Tolyl  4-methylnaphthyl  Icetone,  b.  p. 
250 — 255°/20  mm.,  m.  p.  58 — 59°,  yields  2  : 7-di- 
methylbenzanlhrone,  m.  p.  168°,  not  identical  with  the 
product,  m.  p.  158°  ( ?3  :  6-dimethylbenzantlirone), 
obtained  from  2  :  7-dimethylanthraquinone  by  means 
of  sulphuric  acid  and  glycerol,  p -Tolyl  2-methyl- 
naphthyl  ketone,  in.  p.  105 — 106°,  affords  two  dimethyl- 
benzanlhrones,  m.  p.  144°  and  192°,  respectively,  in 
amount  too  small  for  further  investigation. 

H.  Wren. 

2  :  7-Dimethylanthraqtiinone.  F.  Mayer  and 
H.  Gunther  (Ber.,  1930,  63,  [£],  1455—1464).— 
Ozonisation  of  2:6-  or  2  : 7-dimethylnaphthalene 
yields  5-methylphthalic  acid  in  small  amount,  but  the 
method  is  useless  for  preparative  purposes.  The  acid 
is  obtained  by  the  following  processes  in  45%  yield. 
3-Nit ro -p - toluidine  is  transformed  into  the  correspond¬ 
ing  nitrile,  which  by  successive  reduction  and  hydro¬ 
lysis  is  converted  into  2-amino-p-toluic  acid.  The 
last-named  substance  is  esterified,  after  which  the 
amino-group  is  replaced  by  the  cyano-group.  Subse¬ 
quent  hydrolysis  affords  5-methylphthalie  acid,  which 
passes  at  165°  into  the  anhydride,  m.  p.  92°.  Con¬ 
densation  of  5-methylphthalic  anhydride  with  toluene 
in  presence  of  aluminium  chloride  gives  a  non-scparable 
mixture  of  acids  with  w'hich  ring  closure  is  effected  by 
concentrated  sulphuric  acid.  The  dimethylanthra- 
quinones  thus  produced  are  separated  from  one 
another  by  96%  alcohol  or  light  petroleum,  thus  giving 
2  : 7-dimethylanthraquinone,  m.  p.  162°,  and  2  :  6-di¬ 
me  thy  lanthraquinone  ,  m.  p.  236 — 237°.  Treatment 
of  these  substances  in  glacial  acetic  acid  with  tin  and 
hydrochloric  acid  gives  2  :  G-dunethylanthrone,  m.  p- 
149°,  and  2  : 7 -dimethylanthrone,  m.  p.  171°  after 
softening  at  164°,  whereas  zinc  dust  and  ammonia 
convert  the  2  : 7-derivative  into  2  : 7-dimethyl- 
anthracene,  m.  p.  231 — 232°.  Anthraquinone-2  : 7- 
dicarboxylic  acid,  m.  p.  above  360°  (sodium  salt),  is 
described.  Nitration  of  2  :  7-dimethylanthraquinone 
gives  1  :  S-dinitro-2  :  7-dimethylanthraquinone,  m.  !>■ 
above  360°,  reduced  by  sodium  sulphide  to  1 : 8 -d\- 
aminOr 2  : 7-dimethylanthraquinone,  m.  p.  271"  («• 
benzoyl  derivative,  m.  p.  269°).  Treatment  of  2  : 6-di¬ 
me  thy  lanthraquinone  w'ith  aniline  in  boiling  nitro¬ 
benzene  gives  the  dianil  of  antliraquinone-2  \  6-rfi- 
aldehyde,  m.  p.  247°,  hydrolysed  by  hydrochloric  acid 
in  glacial  acetic  acid  to  anthraquinone-2  :  G-dialdehyde, 
m.  p.  281°  (phenijlliydrazone).  1  :  8 -Diaminoanthm- 
quinone-2  :  7 -dialdehyde,  m.  p.  above  300°  (phenyl- 
hydrazone),  and  the  corresponding  dianil,  m.  p.  214 , 
are  described. 

Condensation  of  5-methylphthalic  anhydride  witn 
pyrocateehol  in  presence  of  a  mixture  of  aluminium 
and  sodium  chlorides  yields  5  :  6(or  7  :  8)-dihydroX)- 
2-methylanthraquinone,  m.  p.  217°,  and  6 : 
hydroxy-2-methylanthraquinone,  m.  p.  330— 3k1. ■ 

6  :  &-Dihydroxy-2-methylanthraquinone,  m.  p.  1 
and  5  :  8-dihydroxy-2-methylanthraquinone,  m.  ?• 
175°,  are  obtained  similarly  from  resorcinol  and  qumo 
respectively.  Treatment  of  the  5 : 8-dihydroxj- 
compound  with  glacial  acetic  acid  and  lead  tetra- 
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acetate  followed  by  wanning  with  acetic  anhydride 
containing  a  little  concentrated  sulphuric  acid  aSords 
5:6  :S-triacetoxy-2-methylanthraquino}ie,  m.  p.  196 — 
197°  after  softening  at  191°,  hydrolysed  to  5:6:8- 
trihydroxy-2-methylanthraquinone,m.  p.  243°,  obtained 
also  from  5-methylphthalic  anhydride  and  hydroxy- 
quinol.  Treatment  of  the  trihydroxy-compound  with 
ammonia  and  sodium  hyposulphite  yields  6  :  S-di- 
hydroxy-2-methylanthraquinone,  m.  p.  297°,  identical 
with  that  prepared  from  resorcinol.  H.  Wren. 

Halogenoquinizarins.  H.  Wald  MANN  and  (in 
part)  H.  Mathiowetz  (J.  pr.  Chem.,  1930,  [ii],  126, 
250 — 256). — Halogenated  quinizarins  are  best  ob¬ 
tained  by  condensation  of  the  appropriate  halogeno- 
phthalic  anhydride  and  quinol  at  200 — 220°  in  the 
presence  of  sodium  aluminium  chloride  (Zahn  and 
Ochwat,  A.,  1928,  891).  Thus  3  :  6-dichlorophthalic 
anhydride  is  converted  in  84%  yield  into  5  :  8-di- 
chloroquinizarin,  m.  p.  275-5°  (Frey,  A.,  1912,  i,  477, 
gives  m.  p.  266°)  (diacetyl  derivative,  m.  p.  180°), 
converted  by  heating  with  methyl  p-toluenesulphon- 
ate  and  potassium  carbonate  in  boiling  p-dichloro- 
benzene  into  5  :  8-dichloro-l  :  4-dimethoxyanthraquin- 
one,  m.  p.  313-5°.  Similarly,  from  the  appropriate 
substituted  phthalic  anhydride  are  obtained  6:7- 
dicUoroquinizarin,  m.  p.  295-5°  (80%  yield)  (also  by 
condensation  of  4-chlorophthalic  anhydride  obtained 
by  chlorination  of  phthalic  anhydride,  some  of  the 
4 : 5-dichloro-compound  also  being  produced),  con¬ 
verted  into  6  : 1-dichloro-l  :  4-dimethoxyanthraquinone, 
m.  p.  239°;  Q-chloro-,  in.  p.  188°  (95%  yield)  (diacetyl 
derivative,  m.  p.  213°),  and  Q-bromo-,  m.  p.  185-5° 
( diacetyl  derivative,  m.p.  220-5°),  -quinizarin,  converted 
into  6 -chloro-,  m.  p.  168-5°,  and  Q-bromo-,  in.  p.  176-5°, 
■1 : 4-dimethoxyanthraquinone.  J.  W.  Baker. 

Nuclear  hydrogenation  of  polynuclear  quinones. 
HI.  Phenanthraquinone,  1  :  4-naphthaquinone, 
and  1 : 4-anthraquinone.  A.  SkitA  and  W.  Rohr- 
(Ber.,  1930,  63,  [B],  1473— 1484).— Hydrogen¬ 
ation  of  phenanthraquinone  in  the  presence  of  various 
catalysts  does  not  come  to  a  pause  at  any  stage  of  the 
operation,  so  that  the  optimal  conditions  for  the 
preparation  of  9  :  10 -dihydroxy- 1  :  2  :  3  :  4  :  9  :  10- 
bexahydrophenanthrene  can  be  determined  only 
empirically.  Since  the  glycol  and  the  quinone  de¬ 
rived  from  it  could  not  be  obtained  analytically  pure 
by  this  method,  the  following  process  is  preferred. 
Phenanthraquinone  is  hydrogenated  in  glacial  acetic 
acid  in  presence  of  colloidal  platinum  and  gelatin  and 
the  product  is  transformed  into  9  :  10 -diacetoxy- 
1  •  2  :  3  : 4  :  9  :  10 -hexahydrophenanthrene,  m.  p.  172 — 
173°,  converted  by  successive  hydrolysis  and  oxid¬ 
ation  with  ferric  chloride  into  1:2:3:  4-tetrahydro- 
9  : 10-phenanthraquinone,  decomp.  120 — 130°  ac¬ 
cording  to  the  rate  of  heating  [corresponding  phen- 
«we,  C20H10O2,  m.  p.  (indef.)  190—196°;  quin- 
ny  drone], 

1  : 4-Naphthaquinone  is  very  smoothly  hydrogen- 
ated  to  5:6:7:  8- tetrahyd.ro *1  :  4-naphthaquinol, 
F1-  P- 176 — 177°  or,  in  an  individual  case,  m.  p.  180 — 
181°  (the  cause  of  variation  of  the  m.  p.  is  not  definitely 
established).  It  is  oxidised  by  ferric  chloride  to 
:7  :  8-tetrahvdro-l  :  4-naphthaquinone,  in.  p. 
t»--560.  5  :  6:7:  8-Tetrahydro-l  :  4-naphthaquin- 


hydrone  has  m.  p.  118°.  Acetylation  of  the  quinol 
gives  1  :  4-diacetoxy-Q  :  6  :  7  :  8 -tetrahydronaphthalene, 
m.  p.  186 — 187°,  also  prepared  by  catalytic. hydrogen¬ 
ation  of  1  : 4-diacetoxynaphthalene.  2-Anilino- 
5:6:7:  8-ietrahydro-l  :  4-naphthaquinone  has  m.  p. 
164 — 165°.  Tetrahydronaphthaquinone  in  ether  is 
converted  by  chlorine  into  2  :  8-dichloro-l  :4-diketo-A?- 
octahydronaphthalene,  m.  p.  191 — 191-5°,  transformed 
by  sodium  acetate  in  glacial  acetic  acid  into  2 -chloro- 
5:6:7:  8-tetrahydro-l  :  4-naphthaquinone,  m.  p.  62 — 
63°,  from  which  2  :  3-dichloro-o  :  6  :  7  :  8-tetrahydro- 

1  : 4-naphthaquinone,  m.  p.  145 — 147°,  is  derived. 
2:3-  Dibromo  -  5  :  6  :  7  :  8  -  tetraliydro- 1  :  4  -  naphtha  - 
quinone  has  m.  p.  176 — 177°.  Z-Chloro-2-anilino- 
5:6:7:  8-tetrahydro-l  :  4-naphthaquinone,  m.  p. 
175-5 — 176°,  is  described.  Tetrahydronaphthaquin¬ 
one,  acetic  anhydride,  and  sulphuric  acid  yield  1:2:4- 
triacetoxy- 5  :  6  :  7  :  8 -letrahydronaphthalene,  m.  p. 
142 — 143°,  converted  by  successive  hydrolysis  and 
oxidation  into  4-hydroxy -5  :  6  :  7  :  8-tetrahydro-l  :  2- 
naphthaquinone,  m.  p.  137 — 139°  (corresponding 
phenazine,  C16H14ON«,  m.  p.  above  300°).  The  sub¬ 
stance  is  also  prepared  from  4-hydroxy-l  :  2-naphtha- 
quinone  (a  simplified  method  of  preparing  (3-naphtha- 
quinone  from  (3-naphthol  is  given). 

2-Acetamido-l  :  4-naphthaquinone  is  converted  by 
catalytic  hydrogenation  followed  by  acetylation  into 

2  -  acetamido  -1:4-  diacetoxy  -5:6:7  :  8  -  tetrahydro  - 

naphthalene,  m.  p.  193—194°.  Treatment  of  2-acet- 
amido-5  :  6:7  :  8  -  tetrahydro  -1:4-  naphthaquinone 
with  acetic  anhydride,  sodium  acetate,  and  zinc  dust 
gives  an  isomeric  2-acetamido-l  :  4-diacetoxy-Q  :  6 : 7  : 8- 
tetrahydronaphthalene,  m.  p.  106 — 107°,  converted  into 
the  variety,  m.  p.  193 — 194°,  by  alcohol  containing  a 
little  hydrochloric  acid.  Reduction  and  subsequent 
oxidation  with  ferric  chloride  converts  2-acetamido- 
1  :  4-naphthaquinone  into  2-aceXamido-b  :  6  :  7  :  8- 
tetrahydro- 1  :  4-naphthaquinone,  m.  p.  124 — 128°. 
2-Amino- 1  :  4- diacetoxy -o  :  6  :  7  :  8 -tetrahydronaphth- 
alene,  m.  p.  202 — 203°,  and  2-amino-b  :  6  :  7  :  8- 
tetrahydro-1 : 4-naphthaquinone,  m.  p.  (indef.)  139 — 
140°,  are  described.  .  . 

1  : 4-Anthraquinone  is  hydrogenated  and  subse¬ 
quently  acetylated  to  1  :  4-diacetoxy-Q  :  6  :  7  :  8 -tetra- 
hydroantliracene,  m.  p.  191-5 — 192°;  5:6:7:  8 -tetra- 
hydro-1 : 4-anthraquinone,  m.  p.  138 — 139°,  is  described. 

H.  Wren. 

Preparation  of  o-(p-sulphobenzoyl)benzoic 
acid  derivatives  and  anthraqninone  compounds 
derivable  therefrom.  I.  Gubeljiann,  H.  J.  Wei- 
land,  and  O.  Stallman n. — See  B.,  1930,  603. 

Friedel-Crafts  reactions,  naphthalene  series. 
I.  Preparation  of  naphthanthraquinone.  P.  H. 
Grog  gins  and  H.  P.  Newton. — See  B.,  1930,  601. 

Solubility  of  rotenone.  I.  Solubility  and 
optical  rotation  in  organic  solvents  at  20°.  H.  A. 
Jones  and  C.  M.  Smith  (J.  Amer.  Chem.  Soc.,  1930, 
52,  2554 — 2562). — The  solubility  of  rotenone  has  been 
determined  in  21  organic  solvents  and  found  to  be 
0-2 — 33%.  The  specific  rotation  varies  from  —66° 
to  —230°  in  the  same  solvents.  H.  Burton. 

Rotenone.  V.  Identity  of  isotubaic  and 
rotenic  acids.  H.  L.  Haller  and  F.  B.  LaForge 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2480— 2483).— When 
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worotenone  (A..  1929,  11S1)  is  heated  with  dilute 
alcoholic  potassium  hydroxide  solution,  isotubaic  acid, 
m.  p.  186°,  is  produced.  This  acid  is  also  formed  by 
heating  tubaic  acid  with  50%  sulphuric  acid,  and  is 
identical  with  rotenic  acid  (cf.  Butenandt  and  Hilde- 
brandt,  this  vol.,  477 ;  Takei,  Koide,  and  Miyajima, 
ibid.,  609).  The  change  occurring  when  rotenone  is 
converted  into  isorotenone  involves  the  same  groupings 
as  in  the  production  of  rotenic  acid  from  tubaic  acid. 

H.  Burton. 

Rotenone,  the  active  compound  of  the  Derris 
root.  V.  Constitution  of  rotenic  acid.  S. 
Takei,  M.  Koide,  and  S.  Miyajima  (Ber.,  1930,  63, 
[if],  1369 — 1373  ;  cf.  this  vol.,  609). — Decarboxylation 
of  rotenic  acid  followed  by  treatment  of  the  rotenol 
thus  produced  with  potassium  hydroxide  at  270—280° 
affords  resorcinol  and  isovaleric  acid,  thus  establishing 
the  constitution  I  for  rotenic  acid  without,  however, 

C0»h/\ - CP+  C02h/\ - CH-CMe:CH2 

0H\/\/^H  °HV\/CH*  <n-> 

(I-)  0  O 

proving  the  position  of  the  substituents  in  the  benzene 
nucleus.  In  furtherance  of  the  work  of  Butenandt  and 
Hildebrandt  (this  vol.,  477),  rotenic  acid  has  been 
converted  by  energetic  catalytic  hydrogenation  in 
glacial  acetic  acid  into  dihydrorotenic  acid,  which  is 
shown  by  the  mixed  m.-p.  method  applied  to  the  acid 
and  its  brucine  salt  to  be  identical  with  dihydrotubaic 
acid.  Dihydrorotenic  acid  is  readily  resolved  into  its 
optical  antipodes  by  means  of  brucine.  The  specific 
rotation  of  Z-dihydro rotenic  acid  is  in  good  agreement 
with  that  of  dihydrotubaic  acid ;  d-dikydrorotenic  acid, 
[«]g  +76-74°  in  chloroform,  is  its  optical  antipode. 
The  constitution  II  is  assigned  to  tubaic  acid,  dihydro¬ 
tubaic  acid  having  the  side-chain  saturated. 

H.  Wren. 

Sapogenin  of  the  sugar-beet.  V.  Prelog  (Coll. 
Czech.  Chem.  Comm.,  1930,  2,  413— 123).— The 
sapogenin,  C31H50O3  (cf.  Haar,  A.,  1928,  68,  and 
Rehorst,  A.,  1929,  568),  m.  p.  303°,  [a]D  +79-4°  in 
chloroform,  isolated  from  the  sugar-beet,  probably 
contains  unreactive  double  linkings,  since,  although  it 
is  not  reduced  by  sodium  and  u-butyl  alcohol,  it  gives 
a  yellow  colour  with  tetranitromethane.  The  carboxyl 
group  is  probably  united  to  a  tertiary  carbon  atom, 
since  it  readily  loses  carbon  monoxide  under  the 
influence  of  concentrated  sulphuric  acid  at  80 — 130°. 
Oxidation  with  chromic  and  acetic  acids  converts  it 
into  a  ketonic  acid  031li4S0;i,  softening  at  160°, 
not  melting  completely  until  200°  (also  gives  carbon 
monoxide  with  sulphuric  acid),  which  could  not  be 
obtained  pure  but  gives  a  pure  semicarbazone,  m.  p. 
270°  (decomp.),  and  methyl  ester,  m.  p.  184—185°, 
[a]D  +8S-40  in  96%  alcohol  (semicarbazone,  ra.  p.  236°). 
Hence  a  secondary  alcohol  group  is  present.  Further 
oxidation  of  the  ketonic  acid  or  of  the  original  sapo¬ 
genin  gives  the  hvdroxy-ketonic  lactone  C31H4604. 
m.  p.  272—273°,  [*]„  +29-0°  in  96%  alcohol  (one 
hydroxyl  group  by  the  ZerevitinofE  method),  which, 
since  the  lactone  ring  is  readily  opened  by  boiling 
OTM-potassium  hydroxide  and  the  lactone  re-formed 
on  acidification,  is  probably  a  y-lactone.  Hence  the 
sapogenin  must  contain  tw  o  readily  oxidisable  tertiary 


carbon  atoms,  one  of  which  is  in  the  y-position  to  the 
carboxyl  group.  J.  W.  Baker. 

Conjugated  double  linkings.  XII.  Physalis 
dyes.  R.  Kuhn,  A.  Winterstein,  and  W.  Kauf- 
mann  (Ber.,  1930,  63,  [B],  14S9— 1497;  cf.  A.,  1929, 
1456). — Improvement  in  the  isolation  of  physalien 
(cf.  Kuhn  and  Wiegand,  A.,  1929,  823)  is  effected  by 
precipitating  the  benzene  extracts  with  acetone  in 
place  of  alcohol.  It  has  m.  p.  9S-5 — 99-5°  (corr.), 
[«J(?  —30°  in  chloroform.  It  is  oxidised  by  perman¬ 
ganate  to  acetic  and  palmitic  acids  and  hydrolysed  by 
cold,  alcoholic  potassium  hydroxide  to  2  mols.  of 
palmitic  acid  and  1  mol.  of  zeaxanthin.  Physalien  is 
therefore  the  dipalmityl  ester  of  zeaxanthin  and  has 
the  composition  C72Hllc04.  Hydrogenation  of  phys¬ 
alien  in  a  mixture  of  hexane  and  glacial  acetic  acid  in 
presence  of  platinum  oxide  causes  absorption  of  11 
mols.  •  of  the  gas  and  formation  of  the  colourless, 
partly  crystalline  perhydrophysalien,  [a]'-g  —16-5°  in 
chloroform.  Hydrolysis  of  the  hydrogenated  product 
gives  palmitic  acid  and  perhydrozeaxanthin,  [«]“ 
-25-5°  in  chloroform  (maximum  observed).  Zea¬ 
xanthin  when  hydrogenated  becomes  almost  colourless 
after  absorption  of  8 — 9  mols.  of  hydrogen,  whereas 
complete  decolorisation  requires  10-8  mols.;  the 
product,  C40H78O2,  has  [a]'g  —24-5°  in  chloroform 
(maximum  observed).  Physalien  is  synthesised  by 
the  action  of  palmityl  chloride  on  zeaxanthin  in 
pyridine;  the  synthetic  differs  from  the  natural 
product  only  in  undergoing  auto-oxidation  with 
greater  readiness.  The  dilauryl  ester  of  zeaxanthin, 
C04Hio004,  m.  p.  104°,  is  less  readily  auto-oxidised. 

H.  Wren. 

Colouring  matter  of  boxtborn  berries  and 
tbe  occurrence  of  chemically  combined  carotin- 
oids  in  nature.  L.  Zechmeister  and  L.  von 
Cholnoicy  (Annalen,  1930,  481,  42 — 56).— The  dried 
skins  of  berries  of  the  boxthom  ( I/ycium  halimijolium, 
Mill. ;  Solanacece )  yield  by  extraction  with  ether  or 
carbon  disulphide  a  colouring  matter  identified  writh 
physalien  from  alkekengi  (Kuhn  and  Wiegand,  A., 
1929,  823) ;  the  substance  (new  formula  C72H11604) 
has  m.  p.  99°  (corr.,  block),  is  kevorotatory,  and 
possesses  absorption  bands  at  523 — 505,  490 — 471,  and 
457 — 444  ;  it  takes  up  S  atoms  of  bromine  in  chloro¬ 

form,  and  on  treatment  with  perbenzoic  acid  (of. 
Pummerer  and  others,  A.,  1928,  765;  1929;  906) 
8  atoms  of  oxygen ;  catalytic  hydrogenation  gives  the 
colourless  perhydrophysalien  (Kuhn  and  Wiegand, 
loc.  cit .)  (new-  formula  C72H13g04).  Hydrolysis  0‘ 
physalien  (from  Lycium)  by  cold  methyl-alcoholic 
potassium  hydroxide  gives  two  molecules  of  palmitic 
acid  and  an  isomeride,  C40H58O2,  of  xanthophvll, 
m.  p.  204 — 205°  (corr. ;  block) ;  the  latter,  also 
obtained  by  direct  alkaline  extraction  of  the  skins,  is 
identified  with  zeaxanthin  from  maize  (Karrer  ana 
others,  A.,  1929,  1077).  The  original  pigment  is  i®'? 
the  dipalmitate  of  zeaxanthin,  the  presence  in  which 
two  hydroxyl  groups  is  confirmed.  .  ,  ... 

Perhydrophysalien  is  similarly  hydrolysed  topan'11 
acid  and  perhydrozeaxanthin,  a  'laevorotatorv  cm  lc  • 
preceding  abstract).  R-  Child. 

d-A3-Carene  oxide.  B.  A.  Arbusov  and --B.  & 
Michailov  (J.  Russ.  Phys.  Chem.  Soe.,  1930, 
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607 — 6  1  5). — a-A3-Carene  oxide,  .b.  p.  126 — 127°/ 
103  mm.,  [a]™  +13-05°,  t/j"  0-9464,  prepared  bv  the 
action  of  benzoyl  peroxide  differs  physically  and 
cliemieally  from  that  described  by  Simonsen  (B.,.  1928, 
274).  The  oxide  is  readily  converted  by  aqueous 
sulphuric  acid  into  A3-carene  [1-glycol,  identical  with 
that  of  Simonsen.  The  oxide  combines  with  bromine 
to  yield  an  uncrystallisable  tribromide. 

R.  TRUSZKOWSKI. 

Action  of  substituted  aromatic  amines  on 
camphoric  anhydride.  Hydroxy-,  methoxy-, 
and  ethoxy-camphoranilic  acids  and  camphoro- 
methoxy-  and  -ethoxy-phenylimides.  M.  Singh 
and  R.  Singh  (J.C.S.,  1920,  1301— 1304).— Condens¬ 
ation  of  camphoric  anhydride  with  the  appropriate 
hydroxy-  or  alkoxv-aniline  (cf.  A.,  1928,  1377)  gives 
the  following  camphoranilic  acids  and  camphoro- 
phenylimides,  the  values  for  [i¥]n  in  each  case  being 
in  methyl  alcohol,  ethyl  alcohol,  acetone,  and  methyl 
ethyl  ketone,  respectively.  2 ' -Hydroxy-,  m.  p.  183° 
(shrinks  at  159°),  [i¥]r,  —37°,  —47°,  —45°,  —53°; 
4'-hydroxy-,  m.  p.  241 — 242°  (Wootton,  J.C.S.,  1910, 
97,405,  gives  m.  p.  239°),  [ikf]D  +246°,  +266°,  +154°, 
+203°;  2 ’-methoxy-,  m.  p.  152°  (shrinks  at  141°), 
[lf]D  +30°,  +2S°  —16°,  —10°;  4' -methoxy-,  m.  p. 
204°,  [j¥]n  +163°,  +152°,  +122°,  +99°;  2 '-ethoxy-, 
m.  p.  146—147°,  [i!/]„  -50°,  -62°,  -90°,  -89°; 
4 ‘-ethoxy-,  m.  p.  202—203°,  [M]u  +180°,  +154°, 
+116°,  +104°;  -camphoranilic  acid ;  camplioro- o-, 
m.  p.  136°,  [M]„  +49°,  +43°,  +40°,  +44°,  and  -p-, 
m.  p.  122—123°,  [i¥]o  +84°,  +63°,  +49°,  +34°, 
■methoxy--,  -o-,  m.  p.  138°,  [il/]t>  +115°,  +98°,  +80°, 
+77°,  and  '-p-,  m.  p.  122°,  [M]0  +86°,  +47°,  +53°, 
+39°,  -ethoxy-phenylimide.  The  relative  rotatory 
power  of  these  derivatives  is  discussed. 

J.  W.  Baker. 

Reaction  between  bromine  and  y-diketones  in 
hydrobromic  acid  solution..  I.  A.  Trefiliev  and 
E.  A.  Goroschko  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  643 — 652). — ap-Diacetylethane  yields  with  brom¬ 
ine  in  hydrobromic  acid  2  :  5-dimethylpentabromo- 
fufan,  m.  p.  180°,  which  may  also  be  produced  under 
similar  conditions  from  dimethylfuran. 

R.  Truszkowski. 

Nitrofurfuraldehyde  and  nitrofurylacrylic 
acid.  H.  Gilman  and  G.  F.  Wright  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2550— 2554).— Treatment  of  furfur- 
aldehyde  diacetate  with  nitric  acid  (d  1-5)  in  acetic 
anhydride  below  —5°  affords  the  open-chain  com- 
mnd,  OAc-C(N02):CH-CH:C(OH)-CH(OAc)2,  m.  p. 
106 — 107°,  which  on  dissolution  in  pyridine  is  con¬ 
certed  quantitatively  into  5(  l)-nilrofurf uraldehyde 
diacetate,  m.  p.  92-5° ;  the  intermediate  need  not  be 
isolated.  Hydrolysis  of  the  diacetate  with  33% 
sulphuric  acid  in  an  atmosphere  of  carbon  dioxide 
gives  nitrofurfuraldehyde,  b.  p.  128— 132°,/10  mm., 
m.  p.  35 — 3Q°  ( oximes ,  m.  p.  121°  and  153°).  The 
diacetate  reacts  with  acetic  anhydride  and  fused 
^ium  acetate  in  presence  of  a  drop  of  pyridine  at 
G-  ,  forming  nitrofurylacrylic  acid-,  m.  p.  235 — 236° 
Whyl  ester,  m.  p.  125°),  also  obtained  by  nitration  of 

nrvlacrylic  acid  with  nitric  acid  (d  1-5)  in  acetic 
anhydride  at  -5°.  The  stability  of  the  furan  ring 
18  mcreased  by  the  introduction  of  a  nitro-group. 

H.  Burton. 


Influence  of  substituents  on  the  stability  of 
cyclic  compounds.  M.  Giua  and  G.  Racciu 
(Atti  R.  Accad.  Sci.  Torino,  1929,  64,  331 — 334; 
Chem.  Zentr.,  1930,  i,  224). — With  excess  of  alcoholic 
hydrazine,  4  :  5-benzoeoumaran-2  :  3-dione  gives  the 
hydra-zone-hydrazide  of  fi-hydroxy-'a-naphthylylyoxylic 
acid,  C12H1202N4,  m.  p.  195 — 196°  (decomp.).  When 
gently  heated  with  acetic  anhydride  this  affords  the 
3 -acetylhydrazone,  of  4  :  5-benzocoumaran-2  :  3-dione, 
C14H10O3N2,-  m.  p.  244°.  A.  A.  Eldridge. 

Action  of  ammonia  on  3-hydroxythionaphthen. 
W.  Konig  and  G.  Hajiprecht  (Ber.,  1930,  63,  [13], 
1546 — 154S). — Dithionaphthenylamine  accompanied 
by  very  small  amounts  of  3-aminothionaphthen  is 
obtained  by  the  action  of  calcium  or  zinc  chloride  and 
ammonia,  or  zinc  oxide  and  ammonia  or  ammonium 
sulphite  on  3-hydroxythionaphthen.  It  is  mainly- 
formed,  in  addition  to  3-acetamidothionaphthen,  from 
3-hydroxythionaphthen  and  acetamide  in  acetic  acid. 
The  conditions  most  favourable  to  the  production  of 
3-amino-  from  3-hydroxy-thionaphthen  consist  in  the 
use  of  50%  ammonia  at  130°  for  5  hrs.  H.  Wren. 


Formation  of  pyrrolidine  from  halogenobutyl- 
phthalimides.  W.  Keil  (Ber.,  1930,  63,  [£], 
1614 — 1615). — Potassium  phthalimide  is  transformed 
by  a8-dichlorobutane  into  8-chlorobutylphthalimide, 
converted  by  boiling  30%  potassium  hydroxide  into 
pyrrolidine ;  a8-diaminobutanc  does  not  appear  to  be 
formed.  H.  Wren. 


Heterocyclic  compounds.  V.  Condensation 
of  cj/cfohexylideneciycfohexanone  with  cyano- 
acetamide.  H.  K.  Sen  and.N.  C.  Neogi  (J.  Indian 
Chem.  Soc.,  1930,  7,  305 — 308). — 2-cycfoHexylidcne- 
cyc/ohexanone  condenses  with  cy'anoacetamide  in 
presence  of  alcoholic  sodium  ethoxidc  forming  the 
quinolone  (I),  m.  p. 

/CH2-CH2\_  340— 341°.  Thecorre- 
■  y+Ha  spondingyjunokmes  ob- 

Vs&io>VL  P+H2  taincd  similarly  from 

CH-CN  R  2-4'-methylcyc(ohexyl- 

\0O-  ,T  idene  -  4  -  methylcycfo  - 

hexanone.  and  2-3'- 
methylcycZohexylidene-5-methylcyc/ohexanone(? )  have 
m.  p.  285 — 287°  and  326 — 328°,  respectively'.  Amyl 
formate  and  2-cyc(ohexy'lidenecyc(ohexanone  react  in 
presence  of  sodium  wire  and  ether  forming  hydroxy- 
methylenecyclohexylidenecyclohexa-none,  b.  p.  170— 
172°/15  mm.  (copper  salt,  m.  p.  174 — 175°;  pyrazole 
derivative,  m.p.  258°,  formed  by  the  action  of  semicarb- 
azide  acetate),  which  condenses  with  cyanoacetamide 
in  presence  of  piperidine  (cf.  Sen,  J.C.S.,  1915,  107, 
1351)  yielding  a  substance,  C10HjSON2,  in.  p.  230 — 
232°.  :  The  hydroxymelhylene  derivative,  b.  p.  1S0°/ 
11  mm.  ( pyrazole  derivative,  m.  p.  262 — 263°),  from 
2-4'-methy'lcycfohexylidene-4-methylcyciohexanone  ( ?) 
and  acetamide  afford  a  compound,  C18H22ON2,  m.  p. 
243 — 244°.  Ethyl  acetate  condenses  with  cyclo- 
hexydidenecycfohexanone  in  presence  of  sodium  afford¬ 
ing  an  impure  product,  b.  p.  170 — 175°/20  mm.,  which 
condenses  with  eyanoacetamide  in  presence  of  piper¬ 
idine  forming  an  unsaturated  compound,  m.  p.  245 — 
246°.  When  condensation  is  effected  with  sodium 
ethoxide  a  mixture  of  this  and  I  is  produced. 

H.  Burton.:;; 
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Additive  compounds  of  organic  bases  with 
zinc  salts.  J.  V.  Dubsky  and  A.  Rabas  (Pub. 
Fac.  Sci.  Univ.  Masaryk,  1929,  115,  3— 11).— By  the 
addition  of  pyridine  to  zinc  sulphate  or  nitrate  the 
following  compounds  have  been  prepared  : 

ZnS04,3C5H5N;  ZnS04,3C5HsN,H20 ; 

ZnS04,C5H5iST,3H20 ;  Zn(N03)2,6C5HsN ; 

Zn(N03)2,4C5H5N,  and  Zn(N03)2,3C5H5N,H20.  These 
compounds  are  soluble  in  water  and  can  be  represented 
by  structures,  of  the  type  [Zn,6C5H5N](N03)2  and 
[Zn,3C5H5N,H20]S04.  O.  J.  Walker. 


Quinoline  syntheses.  W.  L.  Barr  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2422 — 2425). — [J-Chloroprop- 
aldehyde  diethylacetal  (1  mol.)  reacts  with  aniline 
(2-5  mols.)  in  dry  ether  forming  an  impure  product, 
which  on  acid  hydrolysis  gives  polymerised  (3-anilino- 
propaldehyde.  The  product  could  not  be  condensed 
with  aniline  in  presence  of  hydrochloric  or  70%  sul¬ 
phuric  acid.  These  results  afford  no  evidence  for  the 
constitution  of  the  intermediate  in  the  Skraup 
reaction.  Treatment  of  allylaniline  with  sulphuric 
acid  and  nitrobenzene  (or  arsenic  oxide)  furnishes 
about  1%  of  quinoline.  H.  Burton. 


Preparation  of  compounds  for  therapeutic 
trial.  I.  Amino-alcohols.  II.  Derivatives  of 
atophan.  III.  Derivatives  of  carbostyril.  IV. 
Quinoline  derivatives  and  arsenicals.  E.  Four- 
neau,  J.  TrEfouel,  (Mme.)  J.  Tr^fouel,  and 
(Mlle.)  G.  Benoit  (Ann.  Inst.  Pasteur,  1930,  44, 
719 — 751).— I.  The  following  substituted  isopropyl 
alcohols  were  prepared  by  the  methods  previously 
described  (A.,  1920,  i,  672;  1928,635):  u-piperidino- 
y-xylyl-,  b.  p.  205— 206°/24  mm.  ( hydrochloride ); 
x-m-anisidino-y-dimethylamino-,  b.  p.  210 — 215°/15 
mm. ;  u-p-anisidino-y-dimethylamino-,  b.  p.  218 — 
2230/25  mm.,  m.  p.  73°  (/ hydrochloride ,  m.  p.  114°); 
K-o-  and  - mrphenetidino-y-dimethylamino -,  m.  p.  82° 
and  b.  p.  220 — 225°/15  mm.  ( hydrochloride ,  m.  p.  123 — 
124°),  respectively;  a-o-  and  -m-toluidino-y -dimethyl- 
amino-,  b.  p.  205 — 210733  mm.  and  m.  p.  66°,  re¬ 
spectively;  a-1-  and  - 2-naphthylamino-y-dimethyl- 
amino-,  m.  p.  79°  and  101 — 102°,  respectively  {hydro¬ 
chlorides,  m.  p.  162°  and  135°,  respectively) ;  a a'-benz- 
idino-yy'  -  bisdimethylamino- ;  a  - p - carbethoxyanilino- 
y-dimethylamino-,  m.  p.  79 — 80°  {hydrochloride,  m.  p. 
152 — 153°);  a-benzylamino-y-dimethylamino-,  b.  p. 
173 — 176716  mm.  {hydrochloride,  m.  p.  203°); 
x-methylbenzylambw-y-dimethylamino-,  b.  p.  177°/20 
mm.  {hydrochloride,  m.  p.  220°);  x-p-phenetidino- 
y-piperazino-,  b.  p.  220 — 22570-5  mm.,  m.  p.  85° 
{hydrochloride,  m.  p.  187°) ;  a -piperazino-y-butoxy-, 
b.  p.  185 — 188730  mm.  {hydrochloride,  m.  p.  10S — 
109°);  a-p-phenetidino-y-phenozy-,  m.  p.  103°;  a-p- 
phenetidino-y-benzylamino-,  b.  p.  22570-5  mm.,  m.  p. 
95°  ( hydrochloride ,  m.  p.  178°);  a -benzylamino-y- 
phenoxy-,  m.  p.  78°,  -iso propyl  alcohol. 

II.  Magnesium  ethyl  bromide  and  ethyl  2-phenyl- 
cinchoninate  afford  2-phenylA-u-hydroxy-a.-ethyl- 
propylquinoline,  m.  p.  153°  (the  6-methyl  derivative  is 
obtained  similarly  from  ethyl  2-phenyl-6-methylcin- 
choninate,  m.  p.  80°).  Condensation  of  methoxyisatin 
and  acetophenone  gives  6-methoxy-2-phenylcinchoninic 
acid,  m.  p.  234°  {ethyl  ester,  m.  p.  110°),  whilst  isatin 
and  p-aminoacetophenone  furnish  2-p-aminophenyl- 


cinchoninic  acid ,  m.  p.  165°  (ethyl  ester).  6 -Methoxy- 
2-p-aminophenylcinchoninic  acid,  m.  p.  221°  (decomp.), 
and  ethyl  2-p-hydrozyphenylcinchoninate  are  described. 

III.  The  following  quinoline  derivatives  were  pre¬ 
pared  from  2-chloroquinoline  and  the  appropriate  base, 
usually  in  presence  of  benzene  at  135 — 150°;  2-jb 
aminoethylamino-  ( hydrochloride ) ;  2  :  2'-ethylene- 
diamino-  (hydrochloride) ;  2-diethylamino-  (hydrochlor¬ 
ide,  m.  p.  165 — 170°  after  decomp,  about  155°). 
6-Amino-Z-methoxycinnamic  acid,  m.  p.  181°,  is  con¬ 
verted  by  50%  sulphuric  acid  at  150 — 160°  into 
6-methoxycarbostyril,  m.  p.  210°  after  subliming  at 
about  197°  (the  m.  p.  falls  to  187°  when  the  substance 
is  kept  in  a  desiccator).  This  is  converted  by 
phosphoryl  chloride  into  2-chloro-6-methoxyquinoline, 
m.  p.  92°,  which  with  diethylamine  yields  the  2-di- 
ethylamino-derivative  (hydrochloride,  m.  p.  170 — 175° 
after  decomp,  about  160°).  6-Chloro-2-diethylamino- 
quinoline  hydrochloride,  m.  p.  180°  after  decomp,  about 
165°,  is  obtained  similarly  from  2  :  6-dichloroquinoline, 
m.  p.  156°  (sublimes  about  144°),  which  is  prepared 
from  6-chlorocarbostyril,  m.  p.  256°  (sublimes  at  about 
240°).  Z-Chloro-6-aminocinnamic  acid  has  m.  p.  220° 
(sublimes  at  about  180°). 

IV.  S-Chloro-5-nitroquinoline  and  ethylene  diamine 
(0  parts)  at  140°  give  o-nitro-S-$-aminoethylamino- 
quinoline,  m.  p.  115° ;  the  hydrochloride  (decomp,  above 
220°)  of  this  is  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid  to  the  corresponding  amino-derivative 
hydrochloride,  m.  p.  238 — 240°.  S-NUro-l-fi-amino 
ethylaminoquinoline,  m.  p.  135 — 145°  (hydrochloride, 
m.  p.  240°),  is  reduced  similarly  to  the  8-amino- 
derivative  ( hydrochloride ,  m.  p.  about  235°).  8-Nilro- 
1-aminoquinoline,  m.  p.  194°  (from  the  cliloronitro- 
quinoline  and  ammonia  at  160°),  is  converted  by  the 
Bart  reaction  into  Z-nitroquinoline-'l-arsinic  acid 
(sodium  salt).  The  following  are  obtained  by  methods 
similar  to  the  above  :  S-nitro-5-fi-am inoethylamino- 
quinoline,  m.  p.  175°  (hydrochloride,  m.  p.  248—250°; 
8-awuno-derivative  hydrochloride,  m.  p.  245 — 247  ); 

8-nilro-5-(S-aminoethylamino-6-methozyquinoline  hydro¬ 
chloride,  chars  from  210° ;  6-methoxyquinoline-8- 
arsinic  acid  [sodium  salt  (+3H20)];  S-methoxyquin- 
oline-6-arsinic  acid ;  6-ethoxyquinoline-Z-arsinic  acid 
(sodium  salt). 

o-Chloro-S-nitro-6-methoxyqxdnoline,  m.  p.  204°  after 
partial  sublimation  about  195°,  is  prepared  by  the 
usual  method  from  2-chloro-5-nitro-4-aminoanisole, 
m.  p.  139°,  the  acetyl  derivative,  m.  p.  159°,  of  which 
results  by  nitrating  2-chloro-4-acetamidoanisole.  o- 
Amino-8-melhoxy quinoline,  m.  p.  168°  [hydrochloride, 
m.  p.  about  250°  (decomp.)],  S-amino-Q-inethoiy- 
quinoline,  an  oil,  and  8-amino-6-ethoxyquinoline  (hydro¬ 
chloride,  m.  p.  about  1 90°)  are  all  prepared  by  reduction 
of  the  corresponding  nitro-derivatives. 

H.  Burton. 

Preparation  of  ketones  of  the  pyridDae 
quinoline  series.  A.  Boehringer. — See  B.,  MW, 
640. 

Manufacture  of  hydroxycarboxylic  ac^7 
carbazole.  I.  G.  Farbenind. — See  B.,  1930,  ow- 

Heterocyclic  compounds.  VI.  Synthesis 
tetrahydroacridones.  H.  K.  Sen  and  U. 
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(J.  Indian  Chem.  Soc.,  1930,  7,  435-441 ).— Ethyl 
cydohexan-2-one-l-carboxylate  is  converted  by  aniline 
at  the  ordinary  temperature  into  ethyl  2-anilino-A1- 
cyclohexene-l-carboxylate,  m.  p.  58-5°,  transformed 
at  260°  into  1  :  2  :  3  :  4-tetrahydroacridone,  m.  p.  357— 
358°.  Similarly,  the  non-crystalline  ethyl  2-p-tolu- 
idino-A'-cyclohexeriecarboxylale  affords  1-meihyl- 
1:2:3:  4 -letrahydroacridone,  m.  p.  340°,  and  ethyl 
2-m-x!/lidmo-Al-eyclohezenecarboxylale  gives  7 : 9- 
dimethyl-1  :  2  :  3  :  i-tetrahydroacridone,  m.  p.  316 — 
318°.  Ethyl  2-p-acctamidoaniU?io-A1-cyc\ohexene- 
carboxylate,  m.  p.  191-5°,  could  not  he  transformed 
into  the  corresponding  acridone. 

2-Hydroxymethylenecyclohexanone  is  converted 
by  aqueous  ammonia  into  the  corresponding  amine, 
C-HnON,  m.  p.  112°,  transformed  by  hydroxylamine 
hydrochloride  and  an  excess  of  sodium  hydroxide  into 
2-cyanoci/cZohexanoneoxime,  .  m.  p.  118°,  probably 
owing  to  hydrolysis  of  the  amine  to  the  original 
hydroxymethylene  ketone.  Condensation  of  the  amine 


Synthesis  of  the  polypeptide  hydantoin,  S-p- 
hy  droxybenzyl -3- methylhydantoin  - 1  -  a  -  phenyl- 
acetic  acid.  D.  A.  Hahn  and  E.  Dyeb  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2494 — 2504). — Ethyl  a-bromo- 
phenylacetate  reacts  with  the  sodium  derivative  of 
5-anisylidene-3-methylhydantoin  in  alcohol,  forming 
ethyl  5-anisylidene-Z-methylhydantoin-\-o:-phenylacetate, 
m.  p.  119 — 120-5°,  converted  by  treatment  with 
alcoholic  hydrogen  chloride  into  an  isomeric  ester, 
m.  p.  100-5- — 101-5°.  Reduction  of  either  of  these 
esters  with  hydrogen  in  presence  of  colloidal  palladium 
and  alcohol  affords  two  isomeric  ethyl  5-anisyl-3- 
methylhydantoi7i-l-ot.-phenylacetaies,  m.  p.  112—113° 
(I)  and  64 — 65°  (II),  respectively.  Hydrolysis  of  I 
with  alcoholic  potassium  hydroxide  and  sodium 
ethoxide  gives  potassium,  m.  p.  109 — 110°,  and  sodium 
5-a7iisyl-3-melhylh7jdantoin-l-a^phenylacetales,  m.  p. 
178°  (decomp.),  respectively.  The  free  acid  has  been 
obtained  in  five  modifications  :  (a)  -j-H20,  m.  p.  92 — 
94°,  which  loses  water  above  100°  yielding  (6),  m.  p. 


with  cyanoacetamide  at  130 — 140°  gives  the  quinoline 
derivative,  m.  p.  301- 

302°,  hydrolysed  by  80%  sulphuric  acid  to  the  corre¬ 
sponding  acid,  m.  p.  266°.  H.  Wren. 


Acridine  derivatives.  Synthesis  of  isomerides 
of  proflavine  and  of  neutral  acriflavine.  M.  T. 
Bogekt,  A.  D.  Hxrschfelder,  and  P.  G.  I.  Lauffer 
(Coll.  Czech.  Chem.  Comm.,  1930, 2, 383— 395).— When 
2-chloro-5-nitrobenzoic  acid  [prepared  in  only  35% 
yield  by  nitration  of  o-chlorobenzoic  acid  with  mixed 
acids  at  50 — 55° ;  Hubner’s  yield  of  95%  (A.,  1SS4, 
599)  could  not  be  obtained]  is  fused  with  p-nitroaniline 
at  160°,  a  33%  yield  (allowing  for  recovered  starting 
material)  of  2-p-nitroanilim-5-7iitrobe7izoic  acid,  m.  p. 
293°,  is  obtained.  This  is  converted  by  heating  with 
II  parts  of  concentrated  sulphuric  acid  at  8S°  into 
3 :  7-dinitroacridone,  not  melting  at  370°  ( sodium  salt), 
reduced,  in  61  %  yield,  by  sodium  sulphide  and  alcohol 
to  3 : 7 -diami7ioacrido7ie,  m.  p.  325°  (also  +H20) 
( dibeezylidene  and  diacetyl  derivatives),  which,  in 
turn,  is  reduced  by  sodium  amalgam  in  alkaline  solu¬ 
tion  at  80°  to  3  :  7 -diammoacridine,  m.  p.  318° 
[nonohydrochloride ;  dibenz7jlide7ie  derivative,  m.  p. 
208°;  diacetyl  derivative,  m.  p.  344°  ( hydrochloride )]. 
The  diacetyl  derivative  is  converted  by  methyl  sul¬ 
phate  in  boiling  nitrobenzene  into  3  :  7 -diacetamido- 
"•meihylacridinium  77iethosulphate  (chloride),  hydro¬ 
lysed  to  3  :  7 -diamino -~£s  -meLhylacridiniwn  chloride. 
When  3  : 7-diaminoacridine  is  heated  with  25% 
hydrochloric  acid  in  a  sealed  tube  at  250°,  3  : 7 -di- 
hjdroxyacridine,  m.  p.  324°  (hydrochloride),  is  obtained. 
The  bactericidal  properties  of  3  :  7-diaminoacridine  are 
inferior  to  those  of  proflavine  and  acriflavine.  All 
attempts  to  condense  2-nitro-6-aminobenzoic  acid  with 
o-  or  p-chloronitrobenzene  or  with  2-chloro-4-nitro- 
toluene  were  unsuccessful.  The  following  corrected 


114-5 — 116°,  (c)  -fEt20,  m.  p.  76— 78°  with  loss  of 
ether,  (d),  m.  p.  67 — 69°  (obtained  when  c  or  e  is  fused 
at  high  temperatures),  and  (e),  m.  p.  147 — 149°  (formed 
when  the  other  modifications  are  crystallised  from 
alcohol  or  ether,  or  by  keeping).  Domethylation  of  e 
or  I  with  red  phosphorus  ana  hydriodic  acid  (d  1-7) 
at  100 — 110°  furnishes  5--p-kydroxybenzyl-3-methyl- 
hiydantoi7i-l-a.-pheniylacetic  acid,  m.  p.  206 — 207-5  (ethyl 
ester,  m.  p.  125 — 127°),  hydrolysed  by  barium  hydro¬ 
oxide  to  tyrosme-TS-u-phenylacelic  acid,  in.  p.  223 — 225° 
(decomp.)  [copper  salt,  blue  (+3-33  H20),  green 
(anhydrous),  m.  p.  215°  (decomp.)].  H.  Burton. 

Isomerism  of  unsaturated  acids  obtained  in  the 
synthesis  of  5-;>-hydroxybenzyl-3-methylhydan- 
toin-l-a-phenylacetic  acid.  D.  A.  Hahn  and  E. 
Dyer  (J.  Amer.  Chem.  Soc.,  1930,  52,  2505—2512).— 
Hydrolysis  of  ethyl  5-anisylidene-3-methylhydantoin- 
1-a-phenylacetate,  m.  p.  119 — 120-5°  (preceding 
abstract),  affords  two  forms,  m.  p.  203 — 204°  (I) 
[ potassium  salt,  m.  p.  208 — 210°  (decomp.)],  and  m.p. 
227 — 229°  [potassium  salt,  m.  p.  212°  (decomp.)],  of 
the  corresponding  acid.  The  latter  is  also  obtained 
from  I  by  treatment  with  hydrogen  chloride  in  acetic 
acid.  .  Hydrolysis  of  ethyl  5-anisylidene-3-methyl- 
hydantoin-l-a-phenylacetate,  m.  p.  100-5 — 101-5° 
(loc.  cit.),  gives  I  and  an  isomeride,  m.  p.  5S — 62° 
[. sodiwn  (+H20),  m.  p.  128 — 132°  (decomp.),  and 
potassium  (+2HaO)  salts,  m.  p.  192 — 194°  (decomp.)], 
which  when  heated  or  kept  for  some  time  passes  into 
another  form,  m.  p.  178-5 — 180-5°.  The  last-named 
modification  is  converted  into  I  by  the  action  of 
hydrogen  chloride.  Absorption  curves  for  the  various 
isomerides  are  given.  H.  Burton. 

Dialkylbarbituric  acids.  H.  A.  Shonle,  A.  K. 
Keltch,  and  E.  E.  Swanson  (J.  Amer.  Chem.  Soc., 
1930,  52,  2440 — 2451). — The  following  new  ethyl 
alkyl-  and  dialkyl-malonates  are  described :  a -ethyl- 


%  P-  data  are  given:  5-methylacridine  (Bemthsen,  propyl-,  b.  p.  100 — 102°/3  mm.,  nf,  1-4275;  cyclo- 
K  1884, 1356),  m.  p.  119°;  o-(5-acridyl)benzoic  acid,  pe7ilyl-,  b.  p.  113-8°/4  mm.,  n'g  1-4434;  n -bulylallyl-, 
darkens  at  293°,  not  melting  completely  below  375°  b.  p.  127 — 131°/11 — 12  mm.,  7if;  1-4387 ;  ethyl-%- 
[««.  cit.,  m.p.  163°  (decomp.)];  acridylaldehyde,  m.  p.  hydroxijethyl-,  b.  p.  128— 131°/6  mm.,  n%  1-4444; 
146-5 — 147°  (Bernthsen  and  Muhlert,  A.,  1887,  849,  ethyl- a.-ethylpropyl-,  b.  p.  110 — li2°/4  mm., nf,  1-4329; 
gwe  m.  p,  139 — 1400).  AH  m.  p.  are  corrected.  ethyl-^-dimelhylpropyl-,  b.  p.  110 — 116°/7  mm.,  7i% 

J.  W.  Baker.  1-4400;  cyclopentylethijl-,  b.  p.  115-4 — 116-2°/4  mm., 
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n'fj  1-4448;  ethyl -a. -methylamijl - ,  b .  p.  126 — -134°/9 
ram.,  nf  1-4331 ;  ethyl-a.-propylbutyl-,  b.  p.  127—133°/ 
10  mm.,  ;«S  1-4302;  fi-phenylelhylethyl-, .  b.  p.  173— 
177°/5  mm.,  rif  1-4S29,  and  ethyl-n-heptyl-,  b.  p.  143-o°/ 

3- 5  mm.,  nf  1-4343.  It  was  not  found  possible  to 
introduce  the  ethyl  group  into  ethyl  sec. -butyl-,  sec.- 
arayl-,  or  cyc/opentyl-malonates  or  the  allyl  group  into 
ethyl  sec.-butylinalonate  ;  the  larger  group  can,  how¬ 
ever,  be  introduced  into  ethyl  ethylmalonate.  The 
formation  of  mixtures  of  bromides- from  sec.-alqohols 
by  distillation  with  hydrobromic  acid  is  noted  (cf. 
Sherrill  and  others,  A.,  1929,  1419).  The  following 
substituted  ba  rbituric  acids  were  prepared,  usually  from 
the  malonatcs  and  carbamide  :  5-a-methylbutyl-,  in.  p. 
164 — 166°  (all  m.  p.  are  corr. ;  lit.  162 — 163°) ; 

5- a-ethylpropyl-,  m.  p.  165—168°  (lit.  198°);  5-eyclo- 

pentijl -,  m.  p.  221 — 223°;  5-ethyl-5-a-ethylpropyl-, 
m.  p.  127 — 129°  (lit.  162°) ;  5-cyc\openiyl-5-eihyl-, 
m.  p.  182 — 183°;  5-ethyl-5-<x-methylamyl-,  m.  p.  121 — 
123°;  5-a-methylbutyl-5-allyl-,  m.  p.  86- — 88°;  5-a- 
ethylpropyl-o-allyl-,  and  o-cyclopenlyl-5-allyl,  m.  p. 
161 — 163°.  5-Etliyl -5-sec. -butylbarbituric  acid  has 
m.  p.  164 — 165°;  the  compound  described  by  Hsueh 
and  Marvel  (A.,  1928,  529)  is  5 -sec .- butylbarbituric 
aeid.  Pharmacological  data  are  given  for  21  sub¬ 
stituted  barbituric  acids.  H.  Burton. 

Production  of  histamine  from  histidine  by 
ultra-violet  light  and  absorption  spectra  of  these. 
R.  B.  Bourdillon,  J.  H.  Gaddum,  and  R.  G.  C. 
Jenkins  (Proc.  Roy.  Soc.  1930,  B  106,  388—398). — 
Solutions  of  histidine  in  transparent  fused  silica  vessels 
are  sterilised  and  irradiated  by  means  of  a  mercury- 
vapour  lamp.  The  amount  of  histamine  produced  is 
determined  by  the  effect  on  the  blood  pressure  of  an 
ether-anaesthetised  cat  as  compared  with  that  of  a 
known  histamine  solution.  Histamine  itself  is  rapidly 
destroyed  by  ultra-violet  light,  unless  filtered  from  the 
wave-lengths  shorter  than  280  p[jl,  although  wave¬ 
lengths  shorter  than  265  pu  are  the  most  effective  in 
promoting  the  change.  Little  absorption  occurs  with 
either  histidine  or  histamine  above  240pp. 

P.  G.  Marshall. 

Attempts  to  find  new  antimalarials.  V. 
Some  piperidino-  and  piperazino-derivatives  of 
quinoline.  W.  0.  Kermack  arid  J.  F.  Smith 
(J.C.S.,  1930, 1356 — 1361). — Condensation  of  4-chloro- 
2-methylquinoline  with  piperidine  at  1S0°  affords 

4- pij)eridino-2-methylquinoline,  b.  p.  207°/12  mm. 
(picrate,  m.  p.  182°  ;  chloroaurate,  m.  p.  174°),  whilst  the 

6- methoxy-derivative  similarly  gives  4-piperidino-G- 
methoxy- 2 -methylqu i noline,  b.  p.  220°/12  mm.  ( picrate , 
m.  p.  191°;  chloroaurate,  m.  p.  156°).  Condensation 
with  an  excess  of  piperazine  hexahydrate  similarly 
affords  4-pipera-zino-  4-H20,  m.  p.  60°,  and  anhydrous, 
m.  p.  103°  (4' -acetyl  derivative  +H20,  m.  p.  70°,  and 
anhydrous,  m.  p.  122°),  and  4 -piperazino-G-methoxy- 
+H,0,  m.  p.  55°,  and  anhydrous,  m.  p.  113°  (4 '-acetyl 
derivative  +H,,0,  in.  p.  SG°,  and  anhydrous,  m  p. 
154°), -2-methylquinoline,  togetherwith  small  quantities 
of  1  : 4-<fi-2' -methyl-,  m.  p.  314°,  and  1  : 4-di-6'- 
methoxy-2 '-methyl - ,  m.  p.  286°,  -4 ' -quinoylpiperazine, 
these  by-products  being  obtained  in  larger  yield  when 
relatively  less  piperazine  is  used  in  the  condensation. 

J.  W.  Baker. 


Auto-oxidation  of  complex  metallic  compounds 
of  indigotin.  H.  Machemer  (Ber.,  1930.  63, 
[A],  1341—1347;  cf.  A.,  192S,  306).— The  yellow, 
crystalline  product  of  the  auto- oxidation  of  metallic 
derivatives  of  indigotin  in  pyridine  is  identified  as 
anhydro-a-isatinanthranilide,  m.  p. 

178°  (cf.  Friedlander  and  Roschdestwensky,  A.,  1916, 
i,  SO).  Reaction  appears  to  proceed  with  intermediate 
formation  of  isatin  and  not  of  dehydroindigotin. 
Unsymmetrical  indigoid  dyes  which  cannot  pass 
through  the  dehydroindigotin  stage  all  undergo 
oxidative  decomposition  and  can  readily  be  degraded 
by  air  in  anhydrous  pyridine  in  the  presence  of  chromous 
acetate.  With  compounds  such  as  ethyl  indigotin- 
malonate  or  indigotinphenylacetate  which  cannot  be 
decomposed  into  isatin,  the  reaction  with  pyrophoric 
copper  leads  only  to  complex  formation.  Attempts  to 
dehydrogenate  indigotin  in  the  absence  of  oxygen 
and  presence  of  spongy  palladium  and  benzoquinone  as 
hydrogen  acceptor  were  unsuccessful.  Auto-oxidation 
of  isatin  or  bromoisatin  in  presence  of  bone  charcoal 
affords  the  yellow  dye  (see  above)  or  its  dibromo- 
derivative.  Indigotin  is  auto-oxidised  in  presence 
of  manganese  linoleate.  Copper-bronze  and  pyridine 
behave  towards  methylene-blue  in  the  same  manner  as 
sulphuric  acid  and  dichromate,  silver  oxide,  or  alkali 
hydroxide  and  air ;  methylene- violet  and  methylene- 
azure  are  separated  from  the  solution  and  identified 
spectroscopically.  H.  Ween. 

Heterocyclic  compounds  derived  from  9- 
amino-10-hydroxyphenanthrene..  S.  C.  De  and 
T.  N.  Ghosh  (J.  Indian  Chern.  Soc.,  1930,  7,  357 — 
360). — 9-Amino-lO-hydroxyphenanthrene  hydrochlor-  j 
ide  is  converted  by  an  excess  of  boiling  formic  acid  into 
phenanthroxazole,  111  •  P-  above  300°, 

and  by  glacial  acetic  acid  into  meihylphenanthroxazok, 
m.  p.  above  300°.  With  benzamidine  hydrochloride  at 
190 — 200°  it  affords  phenylphewnthriminazok,  I 
^•C-NH>CPh,  m  p  above  300°,  and  with  o- 

phenylenediamine  and  zinc  chloride  at  175 — 180  it 
gives  phenanthraphenazine,  m.  p.  217°.  With  o-tolvl- 
enediamine  and  naphthylene-1  :  2-diamine,  phenanthra- 
tola-sine,  m.  p.  above  212°,  and  naphthaphena-nthrazine, 
m.  p.  above  273°,  are  produced.  9-Amino-10-hydr- 
oxyphenanthrene  hydrochloride  is  converted  by 
benzaldehyde  and  hydrogen  chloride  into  plienyldi- 
hydrophenanthroxazole,  (^Gfj4./j.ATpj^>C-HPh,m-P- above 
300°.  Phenanthroxazine,  m.p.  above  300°,  is  prepared 
by  heating  9-amino-lO-hydroxyphenanthrene  hydro¬ 
chloride  in  a  sealed  tube  at  230 — 240° ;  phenanthraziue- 
m.  p.  above  300°,  is  obtained  from  the  hydrochloride 
and  alcoholic  ammonia  at  150 — 160°.  H.  Wees. 

Formation  of  ketones  from  diarylmethyl 
peroxides  by  the  action  of  sulphuric  acid.  »• 
Aspelund  (Ber.,  1930,  63,  [B],  1352— 1355)--' 
Phenylfurodiazyldiphenylmethyl  peroxide,  moiste®# 
with  glacial  acetic  acid,  is  converted  by  concentrate11 
sulphuric  acid  into  phenyl  ph-enylfurodiazyl  hetont, 

N'CBz^O, m-  P- 139°  ( semicarbazone ,  m.p.  198°;  ox"m' 
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m,  p.  197 — 198°,  also  derived  from  the  peroxide, 
[CPhCl.‘N'N:CCl-CPh2-0-]2.  It  is  converted  by  amal¬ 
gamated  zinc  and  hydrochloric  acid  into  mandelic 
and  benzoic  acids.  Similarly,,  phenylthiodiazyldi- 
phenylmethyl  peroxide  affords  phenyl  phenyUhio- 
diazyl  ketone,  m.  p.  129°  [oxime,  m.  p. 

23S°  (decomp.)].  Methylfurodiazyldiphenylmethyl  per¬ 
oxide  yields  phenyl  methylfurodiazyl  ket<me,  m.  p. 
115—116°  (semicarbazcme),  reductively  hydrolysed  to 
mandelic  and  acetic  acids.  H.  Wren. 

Synthesis  of  thiazan  derivatives.  Reactivity 
of  various  alkyl  bromides  with  diphenylthio- 
carbamide.  F.  G.  Moore  and  F.  B.  Dai  ns  (Univ. 
Kansas  Sci.  Bull.,  1929, 18,  633 — 643). — The  following 
were  prepared  from  arylamines,  epichlorohydrin,  and 
arylthiocarbimides  :  2-phenylimino-3-p-bromophetiyl-, 
m.  p.  177°  ( hydrochloride ,  m.  p.  191°) ;  2-p -tolylimino- 
3-fi-naphthyl-,  in.  p.  152°;  2-p-tolylimino-3-phenyl-, 
m.  p.  139° ;  2-o-tolylimino-3-o-tolyl-,  m.  p.  139 — 140°, 
-5-hydroxy-l  :3 -thiazan;  and  from  the  disubstituted 
thiocarbamides  and  epichlorohydrin  :  2-phenylimino- 
3-phenyl-,  m.  p.  175° ;  2-p-tolylimino-3-p-tolyl-,  m.  p. 
142 — 142-5°,  and  2-m-xylylimino-3-m-xylyl-,  m.  p. 
146°,  -5-hydroxy-l  :  3 -thiazan. 

Chemical  Abstracts. 

Constitution  of  anserine.  W.  Lin  newer  and 
F.  Lixneweh  (Z.  physiol.  Chem.,  1930,  189,  SO— S4). 
—Anserine  and  carnosine  were  hydrolysed  by  means 
of  20%  sulphuric  acid  for  6 — 8  hrs.  Anserine  gave 
66%  of  pure  (-methylhistidine,  m.  p.  248 — 249°, 
MS?  —25-8° ;  the  nitrate,  m.  p.  216°,  and  the  picrolonate 
were  prepared,  p- Alanine  was  also  isolated  as  the 
free  amino-acid.  Carnosine  yielded  Hiistidine,  [a]£ 
-37-4°.  Thus  anserine  and  carnosine  differ  only  by  a 
methyl  group  attached  to  the  nitrogen  of  the  glvoxaline 
ring.  J.  H.  Birkxnshaw. 

Reduction  of  nicotine  and  derivatives  of  hexa- 
and  octa-hydronicotines.  W.  Wind  us  and  C.  S. 
Marvel  (J.  Amer.  Chem.  Soc.,  1930,  52,  2543— 
2546).— Reduction  of  nicotine  with  sodium  and  alcohol 
gives  a  mixture  of  5  parts  of  hexahydronicotine  and 
1  _  part  of  octahydronicotine  (3-S-methylaminobutyl- 
piperidine),  separable  by  fractionation  of  the  benzoyl 
derivatives.  Catalytic  reduction  (Adams)  of  nicotine 
hydrochloride  furnishes  a  mixture  of  1  part  of  the 
hexa-  and  3  parts  of  the  octa-hydro-derivatives. 
Attempts  to  prepare  piperidine  derivatives  with  un¬ 
saturated  side-chains  by  the  exhaustive  methylation 

acetyl.,  b.  p.  140— 150°/1  mm.,  df  1-034,  )i]?  1-5010, 
Mr?  -4-07°  in  alcohol,  and  benzoyl-hexahydronicotine, 
b-  p.  195— 198°/0-8— 1  mm.,  df  1-072,  vif,  1-5549,  [a]g 
m  H-390  *n  aic°h°l  [ methiodide ,  m.  p.  99 — 103° 
(decomp.)  after  softening  at  about  85°],  were  unsuccess- 
The  diacetyl,  b.  p.  210— 213°/1  mm.,  df  1-041, 
1-5033,  and  impure  dibenzoyl,  b.  p.  280 — 300°/ 
l-o  mm.,  df  1-106,  n'f  1-5710,  derivatives  of  octahydro- 
mcotine  are  optically  inactive.  H.  Burton. 

Bases  from  angostura  bark.  Quinoline,  2- 
ruethy lquinoline ,  2-n-amyl quinoline,  and  2-keto- 
r-methyl-1  :  2-dihydro  quinoline.  E.  Spath  and 
J-  Ptkl  (Monatsh.,  1930,  55,  352— 357).— The  low- 
pourng  fraction  (100— 190°/14  mm.)  of  the  liquid  bases 
isolated  from  angostura  bark  (A.,  1929,  1319)  is 


separated  into  (a)  b.  p.  100 — 145°/14  mm.,  and  ( b )  b.  p. 
145— 190°/14  mm.  Partial  distillation  of  (a)  with 
steam  affords  a  volatile  portion  from  which  (by 
fractionation)  quinoline  [ trinilro-m-tolyloxide ,  m.  p. 
(vac.)  224 — 225°  after  slight  previous  sintering]  and 
2-methylquinoline  [trinitro-m-tolyloxide,  m.  p.  (vac.) 
221 — 222°  (decomp.)]  are  isolated.  Extraction  of 
(f>)  and  the  residue  from  (a)  with  boiling  water  gives 
2-keto-l -methyl- 1  :  2-dihydroquinoline  (picrate,  m.  p. 
129 — 130°).  The  residue  from  this  is  heated  with 
fuming  hydrochloric  acid  at  175°,  whereby  4-methoxy- 
2-?fc-amylquinoline  is  removed  as  the  ether-insoluble 
4-hydroxy-derivative.  Prolonged  treatment  of  the 
residual  bases,  b.  p.  130 — 170°/14  mm.,  with  ethereal 
methyl  iodide  at  100°  affords  a  methiodide,  which  on 
dry  distillation  in  a  vacuum  gives  crude  2-?i-amvl- 
quinoline  ( picrate ,  m.  p.  125 — 126°).  H.  Burton.” 

Optical  rotation  and  configuration  of  certain 
bases  of  the  type  of  laudanosine.  W.  Llethe 
(Ber.,  1930,  63,  [JS],  149S— 1503;  cf.  A.,  1929,  647, 
1079,  1461). — l-Benzvl-3  :  4-dihydro?',soqui noline  is 

reduced  by  tin  and  hydrochloric  acid  or  sodium  and 
alcohol  to  1-benzyl-l  :  2  :  3  :  4-tetrahydroisoquinoline, 
b.  p.  207°/20  mm.  (hydrochloride,  m.  p.  173°),  which 
is  resolved  by  successive  treatment  with  d-  and  l- 
tartaric  acid  in  water,  thus  giving  l-l-benzyl-1  -.2:3  :4- 
tetrahydroisoquinoline,  dl~  1-085,  [a]',;  —9-0°  in  cyclo¬ 
hexane,  —9-0°  in  benzene,  —6-1°  in  ethyl  alcohol, 
—6-6°  in  iV-hydrochloric  acid  ( hydrogen  d-tartrate, 
m.  p.  181 — 182°),  and  d-1  -benzyl-1  :  2  :  3  :  i-tetrahydro- 
isoquinoline,  [oc]1,;  +8-5°  in  benzene  ( hydrogen  1  -tartrate, 
m.  p.  181°).  r-2-Methyl-  1-benzyl-l  :  2  :  3  :  4-tetra- 
hydroisoquinoline  (picrate,  m.  p.  168 — 169°)  is  simi¬ 
larly  resolved  into  its  optical  antipodes.  l-2-Methyl- 
1-benzyl-l  :  2  :  3  :  ‘i-tetrahydroisoquinoline,  dn  1-049, 
[a]’J  —29-4°  (among  other  values)  [ hydrogen  d-tartrate, 
m.  p.  157 — 158° ;  methiodide  monohydrate,  m.  p.  about 
89°,  anhydrous,  m.  p.  1S6°,  [a]1,]  +11-2°  in  methyl 
alcohol],  and  d-2-methyl-l-bensyl-l :  2  :  3  :  i-tetrahydro¬ 
isoquinoline,  [a]p  -J-29-00  (methiodide  monohydrate 
and  anhydrous,  m.  p.  89°  and  186°,  respectively-),  are 
described.  The  influence  of  solvent  on  the  sign  and 
magnitude  of  the  optical  rotation  of  the  synthetic 
methyl  base  and  of  natural  laudanosine  indicates  that 
the  last-named  substance  belongs  to  the  laevo-series. 
Laudanidine  and  codamine  have  the  dextro-configur- 
ation.  H.  Wren. 


Sinomenine  and  disinomenine.  XVI.  iso- 
Bromosinomenine  (or  bromosinomeneine).  K. 
Goto  and  T.  Nambo  (Bull.  Chem.  Soc.  Japan,  1930, 
5,  165 — 169). — Although  wobromosinomenine  is 

always  formed  in  small  quantities  (2 — 20%)  along  with 
bromosinomenine  when  sinomenine  hydrochloride  is 
brominated  with  1  mol.  of  bromine  in  acetic  acid  at 
15°,  the  yield  is  increased  to  40%  when  2  mols.  of 
bromine  are  employed.  It  is  now  found  that  iso- 
bromosinomenine  is  formed  by  the  oxidising  action  of 
an  intermediate  sinomenine  perbromide 
( ICjgHj^NBrjHB^Brj,)  on  sinomenine,  2  atoms  of 
hydrogen  being  removed,  and  hence  the  name  bromo¬ 
sinomeneine,  m.  p.  217°  [ hydrochloride ,  m.  p.  231° 
(decomp.),  solubility  in  water  2-96% ;  hydrobromide, 
m.  p.  229°,  solubility  in  water  0-84% ;  oxime,  m.  p. 
162°  ( hydrochloride ,  m.  p.  above  280°,  softens  at  236°) ; 
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methiodide,  m.  p.  211 — 212°],  is  suggested  to  replace 
wobromosinomenine.  This  is  converted  by  heating 
with  2/V-hydrochloric  acid  at  100°  into  bromo- 
sinomeneine  ketone  (isobromosinomeninone),  m.  p. 
198°,  [oc]!b  +  119-89°  [dioxime,  m.  p.  173-5°  (decomp.); 
hydrochloride,  m.  p.  212°;  methiodide ,  m.  p.  195° 
(decomp.)].  When  sinomenine  hydrochloride  is  left 
for  some  weeks  with  2  ruols.  of  bromine  in  acetic  acid, 
40%  of  bromosinomeninone  is  obtained,  the  hydro- 
bromic  acid  formed  hydrolysing  the  enolic  methoxyl 
group.  Under  similar  conditions  in  the  presence  of 
either  hydrobromic  acid  or  acetyl  chloride,  sinomenine 
is  converted  into  sinomenine  hydrate  [methiodide, 
m.  p.  192 — 195°  (decomp.),  not  decomp.  264°  as 
previously  given  (this  vol.,  353)].  J.  W.  Baker. 

Constitution  of  0-morphine  and  dithebainone. 
K.  Goto  and  Z.  Kitasato  (Annalen,  1930,  481,  81 — 
90). — The  proof  that  disinomenine  is  formed  by  the 
coupling  through  the  1  :  l'-positions  of  two  molecules 
of  sinomenine  and  may  be  obtained  from  the  latter  by 
controlled  oxidation  (A.,  1929,  944)  has  led  to  the 
examination  of  other  bimolecular  alkaloids  of  similar 
nature. 

Basic  0-morphine  methiodide  (Polstorff,  A.,  1SS0, 
408)  is  converted  by  the  acetolysis  method  of  Fischer 
and  Gerichten  (A.,  1886,  563)  into  bis- 2  : 2'-(3  : 4- 
diacelylmorpliol),  m.  p.  255°,  yielding  on  hydrolysis 
followed  by  methylation  bis- 2  :  2'-(3  :  4 -dimethyl- 
morphol),  m.  p.  222° ;  0-morphine  is  formulated  there¬ 
fore  as  a  2  :  2'-dimorphine  (I). 

Oxidation  of  thebainone  (Pschorr,  A.,  1905,  i,  920) 
by  silver  nitrate  or  potassium  ferricyanide  gives  a 
mixture  of  u-dithebainone,  m.  p.  308 — 310°,  [a]]) 
—-532-6°  ( acetyl  derivative,  m.  p.  272 — 273°,  [a]jj 
—321-4°),  reduced  catalytically  to  tetrahydro-x-di - 
thebainone,  decomp,  above  300°,  [a]„  — 390'6°;  and 
[3- dithebainone ,  m.  p.  235 — 237°,  [a]7D  —327-91  (tetra- 
/(7/dro-derivative,  m.  p.  266°,  [a]]1,  —223-9).  a -Di¬ 
thebainone  dimelhiodide,  m.  p.  274°  (decomp.),  is 
converted  by  the  acetolysis  method  into  bis-1  :  1'- 
( i-acetyl-3-methylmorphol ),  m.  p.  237°,  the  same 
product  being  also  obtained  from  the  (J-dimetliiodide, 
m.  p.  274°.  Dithebainone  is  fonnulated  as  II,  the 
relation  between  the  a-  and  ^-varieties  remaining 
uncertain. 


Alkaloids  of  ergot.  I.  S.  Smith  and  G.  31. 
Timmis  (J.C.S.,  1930,  1390 — 1395).— Pure  crystalline 
specimens  of  ergotoxine  +21%  benzene  of  crystallis¬ 
ation,  [a]^.,  —179°,  and  solvent-free,  m.  p.  indefinite 
190 — 200°  [softens  at  180°  (eorr.);  in  bath  at  170°], 
[“Si  —226°,  ergotinine,  m.  p.  239°  (corr. ;  decomp. ;  in 
bath  at  200°),  [cc]^,,  +513°,  ergotamine,  m.  p.  213 — 


214°  (corr.,  in  bath  at  205°),  [a];'],n  — 181°,  and  ergot- 
aminine,  m.  p.  252°  (corr.,  in  bath  at  240°),  [«][*,, 
+450°  (all  specific  rotations  in  chloroform),  have  been 
prepared  and  have  been  shown  to  be  definite  and 
distinct  substances.  The  first  two  are  readily  obtained 
from  official  ergot  of  rye  and  it  is  immaterial  whether 
the  alkaloid  is  isolated  by  the  special  process  of  Spiro 
and  Stoll  (A.,  1922,  i,  47)  or  by  the  simpler  method  of 
Kraft  (A.,  1906,  i,  979),  the  average  yield  of  crude 
mixed  alkaloids  being  0-1 — 0-15%.  Ergotamine  and 
ergotaminine((separated  by  methyl  alcohol,  in  which  the 
former  is  more  readily  soluble)  were  isolated  only  from 
specimens  of  non-pharmacopceial  ergot  growing  on  tall 
fescue  ( Fesluca )  and,  contrary  to  the  statement  of 
Spiro  and  Stoll  (loc.  cit.),  are  readily  isolated  by  Kraft’s 
method.  J.  W.  Baker. 

Modes  of  reaction  of  phosphorus  penta- 
chloride.  I.  E.  Bergmann  and  A.  Bondi  (Ber., 
1930,  63,  [jB],  1158 — 1173). — Evidence  of  the  unique 
position  of  one  of  the  chlorine  atoms  of  phosphorus 
pentachloride  is  found  in  its  addition  to  indene,  styrene, 
a-methylstyrene,  a.s-diphenylethylene,  and  a-benzyl- 
stilbene  in  cold  benzene  to  products  which  suffer 
hydrolysis  accompanied  by  intramolecular  separation 
of  the  fifth  chlorine  atom  as  hydrogen  chloride  when 
treated  with  water.  At  a  much  higher  temperature 
certain  indones  add  two  chlorine  atoms  when  treated 
with  phosphorus  pentachloride,  thus  decisively  indic¬ 
ating  the  fission,  PC15=PC13+C12.  The  surprising 
immunity  of  the  carbonyl  group  from  attack  is  con¬ 
nected  with  other  abnormalities  in  its  reactions.  The 
different  modes  of  fission  of  the  phosphorus  penta¬ 
chloride  are  ascribed  to  the  widely-differing  experi¬ 
mental  conditions. 

Indene  and  phosphorus  pentachloride  in  benzene 
give  a  crystalline  additive  compound 
( ?  )C6H4<Qg(^>CH -PC14 ,  hydrolysed  by  water  to 
indenyl-2-phosphinic  acid,  C6H4<^j^^C+03H2, 
m.  p.  184°  (slight  decomp.) ;  the  possibility  that  the 
compound  is  indenyl-3-phosphinic  acid  is  not  ex¬ 
cluded.  It  is  monobasic  towards  methyl-orange, 
dibasic  towards  phenolphthalein.  The  silver  hydrogen, 
lead,  mercurous,  thallous,  copper,  mercuric,  cadmium, 
nickel,  ferric,  ferrous,  aluminium,  barium,  and  calcium 
salts  are  described.  The  acid  is  stable  towards 
bromine,  but  the  presence  of  the  ethylenic  linking  is 
established  by  its  hydrogenation  in  boiling  propyl 
alcohol  in  presence  of  palladised  barium  sulphate  to 
hydrindyl-2-phosphinic  acid,  m.  p.  196°  (silver  salt)- 
A  reactive  methylene  group  is  present,  since  the  acid 
affords  l-benzylideneindenyl-2-phosphinic  acid ,  m-  P- 
188 — 189°  (slight  decomp.)  (silver,  lead,  and  ferric 
salts),  \-anisiylideneindenyl-2-phosphinic  acid,  m.  p- 
192°  (slight  decomp.),  and  1  -piperonylidencmdenyl-*- 
phosphinic  acid,  m.  p.  194°  (slight  decomp.)-  Styrene 
and  phosphorus  pentachloride  in  a  similar  mM®er 
afford  slyryl-  (3  -phosph  i  ni  c  acid,  CHPhiCH'Ty+r 
m.  p.  146° ;  indications  of  the  formation  of  ' 
isomerides  are  obtained.  The  silver,  lead,  werciir0!<  ’ 
thallous,  ferrous,  ferric,  copper,  nickel,  barium,  an 
calcium  salts  are  described.  The  acid  is  hydrogen® 
to  phenylethylphosphinic  acid,  m.  p-  137  1 
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i-Methylstyrene  is  transformed  by  the  successive  action 
of  phosphorus  pentachloride  and  water  into  a  mixture 
of  unchanged  material,  a  substance,  b.  p.  158 — 160°/ 
14  mm.  (possibly  the  unsaturated  dimeride  of  a- 
methylstyrene),  and  a. -methyl sty  ryl-$-pli osph inic  acid, 
m.  p.  95°  ( silver ,  lead,  mercurous,  copper,  ferrous,  ferric, 
nickd ,  barium,  and  calcium  salts) ;  the  corresponding 
hydrogenated  acid  could  not  bo  caused  to  crystallise. 
Oxidation  of  the  acid  by  chromic  acid  in  glacial  acetic 
acid  affords  acetophenone.  fiP-Diphenylvinylphos- 
phiric  acid,  m.  p.  167°,  is  derived  from  as-diphenyl- 
ethylene ;  the  silver,  lead,  mercury , copper , nickel, ferrous, 
ferric,  barium,  and  calcium  salts  are  described.  The 
acid  is  hydrogenated  to  $$-diphenylethyl-x-pliosphinic 
acid,  m.  p.  213°,  and  oxidised  to  benzophenone. 
i-Benzylstilbene  and  phosphorus  pentachloride  afford 
2 : 3-diphenylindene  accompanied  by  benzoyl  chloride 
formed  by  auto-oxidation  of  the  compound 
CH3Ph-CClPh-CHPh-PCl4. 

3-Phenyl-2-methylindone  and  phosphorus  penta¬ 
chloride  at  165°  afford  2  :  3-dichloro-3-phenyl-2-methyl- 
bjdrindone,  m.  p.  110 — 111°,  re-converted  into  the 
initial  material  by  copper  powder  in  boiling  benzene. 
2:3:4:  5-TetraphenylcycZopentadienone  at  170°  simi¬ 
larly  yields  2  :  3(or  2  :  5)-dichloro- 2  :  3  :  4  :  5 -tetra- 
phenylcyclopenienone,  m.  p.  188°,  from  which  the 
dienone  is  regenerated  by  treatment  with  copper 
powder.  H.  Wren. 

Reduction  of  dihydrophenarsazine  derivatives. 
G.  Razubaiev  and  A.  Benediktov  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  549 — 554). — 10-Chloro-5  :  10-di- 
lydrophenarsazine  is  quantitatively  reduced  by  the 
Jction  of  zinc  dust  and  acetic  acid  in  an  inert  atmo¬ 
sphere  to  5  :  10-dihydrophenarsazine  hydrochloride; 
the  corresponding  oxide  is  produced  by  the  action  of 
water.  This  oxide  is  converted  into  5 :  10-dihydro- 
phtnarsazinc  acetate,  m.  p.  221 — 222°,  by  atmospheric 
oxygen,  and  into  10-i'odo-5  :  10-dihydrophenarsazine, 
us-  p.  217 — 220°,  by  the  action  of  iodine.  Chlorine  and 
bromine  convert  10-methyl-5  :  10-dihydrophenarsazine 
into  the  perchloride,  m.  p.  172°  (decomp.),  and  the  per- 
oromidc,  respectively,  m.  p.  120 — 121°:  the  latter,  on 
beating  under  reduced  pressure,  gives  methyl  bromide 
and  lQ-bromo-5  :  10-dihydrophenarsazine,  m.  p.  210 — 
-13°.  R.  Truszkowski. 

Mercurated  azo-dyes  derived  from  benzidine 
tod  o-tolidine.  E.  McMahon  and  C.  S.  Marvel 
(J-  Amer.  Chem.  Soc.,  1930,  52,  2528— 2531).— Treat- 
fflent  of  benzidine  with  mercuric  acetate  in  acetic  acid 
solution  affords  an  unstable  a ce to.rymercw ri- derivative 
(-r-3AcOH),  m.  p.  144 — 146°  (decomp.).  Acetoxy- 
tnercuri -o-tolidine  (+2AcOH),  m.  p.  120°  (dccomp.),  is 
obtained  similarly.  Tetrazotisation  of  these  deriv¬ 
atives  with  butyl  nitrite  and  hydrochloric  acid  in 
alcohol  and  subsequent  coupling  with  //-acid  or 
‘-amino-x-naphthol-3-sulphonic  acid  (benzidine  deriv¬ 
ative  only)  affords  aro-dyes,  which  lose  mercury  very 
readily.  H.  Burton. 

Benzyl  and  phenylethyl  compounds  of  lead, 
ffisi  ATISE  and  Schlottig  (Ber.,  1930,  63,  [B], 
■^|r1387). — Many  of  the  benzyl  compounds  of 
quadrivalent  lead  are  coloured  and  very  sensitive  to 
unusua-l  behaviour  appears  to  be  due  to  the 
mmediate  neighbourhood  of  the  phenyl  group,  since 


the  corresponding  phenylethyl  compounds  are  com¬ 
pletely  normal. 

Lead  chloride  is  converted  by  ethereal  magnesium 
benzyl  chloride  followed  by  moderated  bromination 
of  the  residual  product  into  lead  tribenzyl  bromide, 
incipient  decomp,  about  130°  according  to  the  rate 
of  heating.  It  may  also  be  prepared  from  lead  brom¬ 
ide  and  magnesium  benzyl  bromide  with  after-treat¬ 
ment  of  the  product  with  2%  hydrobromic  acid.  Tin 
tribenzyl  fluoride,  m.  p.  242°,  and  the  corresponding 
hydroxide  are  incidentally  described.  Lead  triphenyl 
benzyl,  m.  p.  93°  after  softening,  incipient  decomp, 
about  190°,  is  derived  from  lead  triphenyl  bromide  and 
magnesium  benzyl  chloride ;  with  bromine  it  aff  ords 
lead  diphenyl  benzyl  bromide,  m.  p.  143°  (decomp.)  after 
softening  and  darkening  at  133 — 134°.  Lead  diphenyl 
dibenzyl,  softening  at  135°  after  darkening  at  about 
127°,  is  prepared  from  lead  diphenyl  dibromide  and 
excess  of  magnesium  benzyl  chloride.  Successive 
treatment  of  lead  chloride  with  magnesium  phenyl¬ 
ethyl  bromide  and  bromine  gives  lead  triphenylethyl 
bromide,  m.  p.  91 — 92°  after  slight  softening,  converted 
by  magnesium  phenylethyl  bromide  into  the  colourless 
lead  tetraphenylethyl  which  could  not  be  freed  com¬ 
pletely  from  aS-diphenylbutane.  Lead  triphenyl 
phenylethyl,  m.  p.  116 — 117°,  incipient  decomp,  about 
180°,  and  lead  diphenyl  phenylethyl  bromide,  m.  p.  about 
119°  (decomp.)  after  softening  at  about  110°,  are 
described.  H.  Wren. 

Heterocyclic  systems  containing  selenium. 
III.  cycf oSelenopr opane .  G.  T.  Morgan  and 
F.  H.  Burstall  (J.C.S.,  1930,  1497—1502).— 
Interaction  of  trimethylene  dibromide  and  sodium 
selenide  in  alcohol  at  the  ordinary  temperature  in  an 
atmosphere  of  hydrogen  affords  only  a  small  yield  of 
cycloselenopropane,  b.  p.  118 — 119°/779  mm.,  »j-J 
1-56 12,  df  1-525,  the  main  product  being  a  hexamole- 
cular  polymeride,  m.  p.  38 — 40°,  converted  by  warm 
2Ar-nitric  acid  into  its  nitrate,  which  with  hydrochloric 
acid  gives  the  chloride,  both  of  which  are  unstable, 
whilst  hot  concentrated  nitric  acid  converts  the  poly¬ 
meride  into  oxalic  acid  and  trimethylenediselenious  acid 
dinitrate,  CH3(CH2-Se02H,HN03)2,  decomp.  112°.  This 
is  also  obtained  by  oxidation  of  c^cilotrim  ethylene 
diselenide,  m.  p.  59°  (Hagelberg,  A.,  1890,  949,  gives 
m.  p.  54-5°),  or  trimethylene  diselenodicyanate,  m.  p. 
53°  (Hagelberg,  loc.  cit.  gives  51°),  and  is  converted  by 
sodium  acetate  and  potassium  iodide  into  trimethylene 
diseleno-di-iodide,  in.  p.  124°,  also  obtained  by  the 
action  of  iodine  on  a  chloroform  solution  of  cyclo- 
methylene  diselenide.  When  the  polymeride  is  gently 
heated  it  decomposes  without  elimination  of  selenium 
into  propylene  and  the  more  stable  cycfotrimethylene 
diselenide,  this  reaction  suggesting  that  partial 
depolymerisation  occurs  initially  with  the  intermediate 
formation  of  cycfohexamethylene  1  : 5-diselenide. 
Iodine  in  alcohol  converts  cycZoselenopropano  into  the 
monomeric  di-iodide,  m.  p.  9S°  (converted  by  silver 
oxide  into  a  neutral  solution  of  the  dihydroxido  which 
decomposes  forming  a  solid,  m.  p.  73 — 74°),  together 
with  a  polymerised  di-iodide,  m.  p.  87°,  whilst  with 
alcoholic  mercuric  chloride  the  mercurichloride, 
C3H6Se,HgCl2,  decomp.  105°  (shrinks  at  80°),  is 
obtained.  J.  W.  Baker. 
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Constitution  of  some  organic  derivatives  of 
thallium.  N.  V.  Sidgwick  and  L.  E.  Sutton 
(J.C.S.,  1930,  1461— 1473).— The  mol.  wt.  of  thallous 
ethoxide  (solubility  in  ethyl  alcohol  9-108%  at  25°), 
methoxide,  decomp,  above  120°  (solubility  in  methyl 
alcohol  and  benzene,  1-703  and  3-16%,  respectively, 
at  25°),  cydoliexoxide,  decomp,  above  110°,  benzyl- 
oxide,  m.  p.  74 — -7S0  (microcrystallographic  examin¬ 
ation  by  T.  Y.  Barker  and  Spiller),  phenoxide,  m.  p. 
233 — 235°  (Christie  and  Menzies,  A.,  1926,  55,  give 
231 — 235°),  wi-tolyloxide,  m.  p.  196°  (lit.  1S7°),  o-, 
m.  p.  164°  (lit.  160°),  and  in-,  m.  p.  143°  (lit.  146— 
148°),  -methoxyphenoxide,  salicylaldehyde,  m.  p.  197° 
(decomp.)  (lit.  186°),  and  o-vanillin,  m.  p.  142°  (de¬ 
comp.),  have  been  determined  by  the  cryoscopic 
method  in  benzene,  and  by  tho  ebullioscopic  method  in 
benzene,  ethyl  and  methyl  alcohols,  specially  designed 
apparatus,  necessitated  by  the  instability  of  some  of 
these  derivatives,  being  employed.  All  w-ere  prepared 
by  interaction  between  the  ethoxide  and  the  appro¬ 
priate  hydroxy-compound.  Both  the  aliphatic  and 
aromatic  alkoxides  behave  as  salts  in  water,  but  in 
benzene  they  are  highly  associated,  fourfold  association 
being  complete  when  the  actual  concentrations  are  only 
about  0-05iV  in  the  case  of  the  aliphatic  compounds  and 
the  o-  and  m-methoxyphenoxides,  whilst  the  phenoxide 
and  o-vanillin  derivative  are  associated  about  three 
times  even  at  0-01 — 0-02AT  concentrations.  Two 
alternative  chelate  structures  are  suggested  for  the 
stablo  fourfold  polymeride,  one  cubic  and  the  other 
an  8-membered  chelate  ring.  Ethyl  thalloaceto- 
acetate  is  completely  polymerised  to  its  dimeride  in 
0-125V  solution  and  two  possible  structures  are  sug¬ 
gested,  one  of  which  resembles  one  of  those  proposed 
for  the  quadrimolecular  complex.  The  bearing  of 
these  rosults  on  the  parachors  of  thallium  compounds 
is  discussed.  J.  W.  Baker.  . 

Acid  and  alkaline  hydrolysis  of  albumin.  I.  S. 
Yaitschotkov  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  693 — 702). — Protein,  peptone,  ammonia,  amino-, 
and  amido-group  nitrogen,  as  well  as  that  of  organic 
bases,  are  determined  in  the  hydrolysates  of  ovalbumin 
after  treatment  during  1,  4,  and  9  hrs.  at  37°  and  100° 
with  N-  and  0-2A'-sulphuric  acid  or  -sodium  hydroxide 
solutions,  and  the  results  obtained  are  analysed 
graphically.  R.  Truszkowrkl 

Thermal  disaggregation  of  gelatin.  (Rontgeno- 
graphic  study  of  its  degradation. )  O.  Gerngross, 
O.  G.  Triangi,  and  P.  Koeppe  (Ber.,  1930,  63,  [J?], 
1603 — 1614).— Electro-osmotically  purified  gelatin 
containing  0-13%  of  ash  is  heated  in  Jena  glass 
vessels  in  25%  solution  of  exactly  isoelectric  reaction 
for  24,  72,  75,  and  336  hrs.  at  100°  and  48  hrs.  at  121°. 
Possible  peptide  degradation  is  examined  by  measure¬ 
ment  of  increase  of  the  free  amino-groups  according 
to  Van  Slyrke,  by  alkalimetrie  determination  of  free 
carboxyl  groups  according  to  Willstatter  and  Wald- 
schmidt-Leitz,  and  by  the  formaldehyde  number. 
Physical  changes  are  followed  by  measurements  of 
the  viscosity  of  the  solutions  and  observations  on  the 
gelatinising  power  of  the  heated  sols  and  mutarotation. 
Even  after  75  hrs.  at  100°,  there  is  no  sign  of  a  chemical 
valency  degradation  by  rupture  of  peptide  linkings, 
whereas  the  gelatinising  power  is  completely  destroyed, 


the  viscosity  reduced  to  18-8%,  and  the  mutarotation 
to  28-4%  of  the  initial  value  of  the  intact  gelatin.  The 
protracted  heating  at  121°  or  exposure  for  336  hrs.  at 
100°  causes  distinct,  true  hydrolysis.  In  slightly  acid 
solution  (p„  1-8)  much  more  pronounced  peptide 
degradation  is  observed  after  8  hrs.  at  100°.  On  the 
basis  of  determinations  of  mol.  wt.  and  X-ray  dia¬ 
grams,  the  following  picture  of  the  structure  and 
thermolysis  of  gelatin  is  drawn.  Intact  gelatin  gels 
consist  of  extended  structures  wilich  arise  from  extra- 
molecular  union  of  the  gelatin  particles.  In  aqueous 
solution  of  concentration  lower  than  0-5%  at  20°  these 
individual  particles,  according  to  the  previous  history 
of  the. preparations,  have  a  mean  mol.  wt.  of  50,000— 
90,000  if  the  reaction  is  isoelectric.  The  particles 
undergo  an  almost  completely  reversible  distribution 
into  molecules  of  mean  mol.  wt.  of  a  few  thousands 
when  the  solutions  are  heated  for  a  short  period  at 
100°,  but,  even  under  these  conditions,  an  irreversible 
change  w-hich  reduces  the  mol.  wrt.  of  the  intact 
material  is  also  obvious.  Protracted  ebullition  causes 
the  formation  of  individual  molecules  (mean  wt. 
4500)  which  do  not  recombine  to  aggregates  when 
cooled;  the  power  of  forming  gels  or  viscous,  ad¬ 
hesive  solutions  is  lost.  It  is  assumed  that  the 
molecules  of  the  intact  gelatin  are  not  united  to  the 
structures  of  mol.  wt.  90,000  by  main  valency  forces, 
but  this  is  not  established  writh  certainty.  Ee- 
aggregation  of  the  thermolysed  particles  is  observed  to 
a  certain  degree  if  the  solutions  are  evaporated  to 
dryness  and  the  residue  is  dissolved  in  water. 

H.  Week. 

Critical  solution  temperature  of  the  system 
methyl  alcohol-cyclohexane  as  a  means  of 
detecting  and  determining  water  in  methyl 
alcohol.  D.  C.  Jones  and  S.  Amstell  (J.C.S.,  1930, 
1316 — 1323). — The  mutual  solubility  curve  of  pure 
cycfohexano-methyl  alcohol,  and  those  obtained  in  the 
presence  of  0-331,  0-8,  1-114,  2-031,  and  3-9%  of 
added  water,  are  determined  and  described.  The  effect 
of  added  water  in  raising  the  critical  solution  temper¬ 
ature  of  mixtures  of  this  type  is  considerable  and  may 
be  used  as  the  basis  of  a  method  for  the  determination 
of  the  water  content  of  methyl  alcohol.  In  the 
method  described  a  mixture  containing  75%  by  weight 
of  cyclohexane  is  chosen,  the  limit  of  sensitivity  being 
±0-002%  if  the  temperature  be  read  to  0-02°.  Benz¬ 
ene  (1%)  lowers  the  critical  solution  temperature  by 
1-21°,  and  acetone  (1%)  by  0-67°.  In  purifying  the 
methyl  alcohol  used,  it  was  discovered  that  careful 
fractional  distillation  gave  as  anhydrous  a  product  as 
dehydration  over  quicklime  followed  by  distillation. 

H.  A.  Piggott. 

Detection  of  glycerol.  M.  T.  Serantes  (E«v 
Cent.  Est.  Farm.  Bioquim.,  1929,  18,  221-223; 
Chem.  Zentr.,  1930,  i,  560— 561).— Deniges’  and 
Sanchez’  procedures  are  modified  by  the  use  of  barium 
dioxide,  instead  of  lead  or  manganese  dioxide,  #s 
oxidising  agent.  A.  A.  EldWEG®- 

Determination  of  pentoses  and  pentosans s  by 
different  methods.  D.  D.  Deshpande  (J.  kuna 
Inst.  Sci.,  1930,  13  A,  110— 112).—' The most  satis¬ 
factory  method  is  distillation  of  the  material  with  Wo 
hydrochloric  acid,  and  determination  of  the  fun 
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aldehyde  so  formed  by  absorption  of  bromine  (Powell 
and  Whittaker,  A.,  1924,  ii,  354).  T.  H.  Morton. 

Indicator  for  titration  of  aromatic  hydroxy- 
acids  and  their  substitution  products  or  esters. 
I.  Kaplan  (Ber.,  1930,  63,  [B],  1589—1590).— 
j)-Hydroxybenzoic  acid  can  be  titrated  as  a  mono¬ 
basic  acid  in  the  presence  of  an  indicator  with  a  lower 
value  than  phenolphthalein  (bromocresol-purple  is 
suitable),  but  the  entry  of  a  negative  substituent  into 
the  molecule  so  enhances  the  acidity  of  the  phenolic 
group  that  the  method  becomes  invalid.  Such  sub¬ 
stituted  hydroxybenzoic  acids  behave  as  dibasic  acids 
in  the  presence  of  Nile-blue.  A  method  is  thus  in¬ 
dicated  for  determining  the  hydroxyl  in  esters  of 
bydroxybenzoic  acids  and  their  derivatives. 

H.  Ween. 

Reactions  of  adrenaline.  L.  Ekkert  (Pharm. 
Zcntr.,  1930,  71,  417). — The  green  colour  produced  by 
ferric  chloride  changes  to  red  after  a  few  minutes 
without  the  usual  addition  of  alkali;  10%  sodium 
nitrite  solution  produces  a  red  colour  darkening  to 
blood-red  after  1 — 2  min.  Colour  reactions  with 
some  alkaloids  and  concentrated  sulphuric  acid  are 
described.  R.  Child. 

Specific  colour  reactions  of  adrenaline  and 
tyrosine.  B.  Kisch  (Biochem.  Z.,  1930,  220, 
358—369). — To  test  for  adrenaline,  to  4-5  c.c..  of  the 
neutral  solution  0-5  c.c.  of  0,02W-hydrochloric  acid  and 
0'2  o.c.  of  sodium  or  potassium  nitrite  solution  are 


added  and  the  liquid  is  heated  at  100°  for  10  min.  A 
pink  to  ruby-red  colour  indicates  adrenaline.  One 
part  in  two  million  parts  can  bo  detected.  When  1  c.c. 
of  0-02Ar-sodium  hydroxide  is  added  to  the  liquid  the 
colour  does  not  change,  nor  does  it  change  when  the 
alkaline  solution  is  re-acidified  with  1  c.c.  of  0-02.iV- 
hydrocliloric  acid.  In  testing  for  tyrosine,  to  4-5  c.c. 
of  the  solution  0-5  c.c.  of  004  or  0 '02 A- hydrochloric 
acid  and  0-2  c.c.  of  sodium  nitrite  solution  are  added 
and  the  liquid  is  first  heated  for  5 — 10  min.  at  100°, 
then  shaken  with  0-5  c.c.  of  amyl  alcohol.  A  violet 
colour  can  be  detected  in  the  alcohol  when  not  less  than 
one  part  of  tyrosine  in  40,000  parts  is  present. 

W.  McCartney. 

Reactions  of  novocaine.  L.  Ekkert  (Pharm. 
Zentr.,  1930,  71,  402 — 403). — Modifications  of  the 
diazotisation  test  for  novocaine  are  described.  Novo¬ 
caine  salts,  treated  with  calcium  hypochlorite,  or 
“  chloraminc-T  ”  and  dilute  hydrochloric  acid,  and 
subsequently  with  phenol  and  ammonia,  give  after 
10  min.  a  green  solution  which  yields  a  red  ethereal 
extract.  H.  E.  F.  Notton. 

Analysis  of  neutral-red  and  of  the  pyronines. 
W.  C.  Holmes  and  A.  R.  Peterson  (Stain  Tech.,  1930, 
5,  91 — 96). — Neutral-red  and  pyronines  cannot  be 
determined  by  reduction  with  titanous  chloride.  The 
most  satisfactory  method  is  to  determine  spcctro- 
photometrically  the  extinction  coefficients  of  suitable 
solutions  of  the  dyes.  H.  W.  Dudley. 


Biochemistry. 


Regulation  of  oxygen  consumption  in  animals 
with  inconstant  alveolar  gaseous  tension.  H.  J. 
Josdan  (Arch.  Neerland.  Physiol.,  1930,  15,  19S — 
212),— A  discussion  of  the  regulation  of  oxygen 
uptake  in  animals  in  which  regular  pulmonary  respir¬ 
ation  is  not  essential  (such  as  certain  diving  birds, 
amphibians,  molluscs,  and  insects),  so  that  the  tension 
of  the  alveolar  oxygen  may  not  be  even  approxim¬ 
ately  constant.  W.  0.  ICermack. 

Gas  and  electrolyte  equilibria  in  blood.  XVI. 
Evolution  of  carbon  dioxide  from  blood  and 
buffer  solutions.  D.  D.  Van  Slyke  and  J.  A. 
Hawkins  (J.  Biol.  Chern.,  1930,  87,  265—279).— 
Carbon  dioxide  is  evolved  twelve  times  as  rapidly  from 
laked  whole  blood  as  from  blood-serum  or  phosphate 
solution  of  equivalent  carbon  dioxide  content  and 
buffer  value  when  the  respective  solutions  are  exposed 
to  a  vacuum.  Addition  of  erythrocytes  to  a  phosphate 
solution  in  amount  sufficient  to  bring  the  luemoglobin 
concentration  to  1  /20  of  that  in  whole  blood  brings 
about  the  same  acceleration  in  the  evolution  of 
carbon  dioxide.  Since  the  whole  of  the  carbon 
dioxide  in  blood  can  be  accounted  for  by  the  hydrogen 
carbonate  and  the  physically  dissolved  carbon 
'uoxide  the  hypothesis  of  combination  of  carbon 
~oxi(le  with  hemoglobin  (cf.  Henriqucs,  A.,  1928, 
*389)  is  rejected;  the  increased  rate  of  evolution  of 
carbon  dioxide  from  blood  is  ascribed  to  the  catalytic 
'j?®?!' of  haemoglobin  on  the  reaction  HC03'+H+^=^ 
c.  R.  Harington. 


Blood  as  a  physico-chemical  system.  IX. 
Carbon  dioxide  dissociation  curves  of  oxygenated 
human  blood.  L.  J.  Henderson,  A.  V.  Bock, 
D.  B.  Dill,  and  H.  T.  Edwards  (J.  Biol.  Chern.,  1930, 
87,  181 — 196). — The  accuracy  of  the  equation  of 
Peters  and  others  (A.,  1924,  i,  439)  relating  the  carbon 
dioxide  dissociation  curves  of  oxygenated  human  blood 
to  the  oxygen  capacity  of  the  blood  is  confirmed  except 
for  especially  high  or  low  values  of  the  total  carbon 
dioxide  of  the  blood  at  a  pressure  of  40  mm.  carbon 
dioxide  (2%).  A  graphic  expression  of  the  carbon 
dioxide  dissociation  as  a  function  of  TfO  and  of  oxygen 
capacity  is  given,  with  the  aid  of  which  it  is  possible 
to  construct  the  carbon  dioxide  dissociation  curve  of 
a  sample  of  blood  from  determinations  of  the  carbon 
dioxide  content  at  any  given  tension  of  carbon  dioxide, 
and  of  the  oxygen  capacity.  C.  R.  Harington. 

Respiration  of  red  blood-corpuscles  activated 
by  substances  stimulating  respiration.  L. 
Michaelis  and  It.  Salomon  (Naturwiss.,  1930,  18, 
566). — The  respiration  of  red  blood-corpuscles  is 
stimulated  by  methylene-blue  and  by  extracts  of 
certain  organs,  the  following  being  arranged  in  order 
of  decreasing  activity :  liver,  kidney,  spleen,  testicle, 
and  lymph  gland.  Extracts  of  muscle,  brain,  or 
blood-serum  are  only  slightly  or  often  not  at  all  active. 
The  activity  of  these  extracts  is  not  depressed  by  the 
presence  of  carbon  monoxide.  W.  O.  Kermack. 

Combustion  of  carbohydrate  [catalysed]  by 
methsemoglobin.  (Mechanism  of  catalysis  by 
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methylene-blue.)  0.  Warburg,  F.  Kubowitz, 
and  W.  Christian  (Biochem.  Z.,  1930,  221,  494 — 
497). — One  third  of  the  oxygen  consumed  in  the 
presence  of  methylene-blue  (cf.  Barron  and  Harrop, 
A.,  1928,  1208)  by  erythrocytes  from  the  rabbit  is  used 
to  convert  dextrose  into  pyruvic  acid.  It  is  supposed 
that  the  function  of  the  methylene-blue  is  to  cause  the 
production  of  methaemoglobin,  the  iron  in  which 
catalyses  the  oxidation  of  the  sugar,  and  this  view  is 
confirmed  by  the  facts  that  amyl  nitrite,  which  also 
causes  production  of  methaemoglobin,  likewise 
accelerates  the  oxidation  of  dextrose  in  red  blood-cells 
and  that  carbon  monoxide  restricts  the  respiration  of 
the  colls  in  the  presence  of  methylene-blue  under 
conditions  in  which  the  production  of  methaemoglobin 
by  the  action  of  the  dye  is  also  restricted. 

W.  McCartney. 

Chemical  properties  of  blood-pigments  and 
related  substances.  A.  Stheeman  (Chem.  Week- 
blad,  1930,  27,  170 — 174). — The  general  chemical  and 
optical  properties  of  haemoglobin  and  its  derivatives 
are  described  and  the  variations  exhibited  by  various 
types  of  blood  are  discussed.  H.  F.  Gillbe. 

Permeability  [of  blood-corpuscles  to  acids  and 
bases].  II.  W.  Spranger  (Biochem.  Z.,  1930, 
221,  315 — 327 ;  cf.  this  vol.,  629). — The  resistance  of 
red  blood-corpuscles  to  permeation  by  organic  and 
inorganic  acids  is  raised  by  treatment  with  cholesterol 
or  cholesteryl  ester  and  lowered  by  treatment  with 
lecithin,  the  magnitude  of  the  increase  being  greater 
in  isotonic  solutions  of  neutral  salts  with  bivalent 
cations  than  in  those  of  neutral  salts  with  univalent 
cations  but  the  same  anion.  This  difference  in 
magnitude  arises  because  the  action  of  the  cations 
interferes  with  that  of  the  colloids.  Anions  also  are 
not  without  effect.  Univalent  and  bivalent  cations 
when  present  together  have  an  antagonistic  effect  on 
the  action  of  cholesterol.  Antagonism  between 
cations  is  observed  in  the  case  of  lecithin  also  and  the 
magnitude  of  the  increase  in  permeability  caused  by' 
it  varies  according  to  the  salt  present  in  solution,  but 
is  not  affected  by  the  valency  of  the  cation.  The 
resistance  of  corpuscles  to  permeation  by  ammonia  is 
temporarily  raised  by  treatment  with  cholesterol  or 
cholesteryl  ester  and  greatly  lowered  by  treatment 
with  lecithin,  there  being  no  interference  between  the 
action  of  the  ions  and  that  of  the  colloid  in  either  case. 
With  both  acids  and  bases  the  effect  produced  by 
cholesterol  or  its  ester  can  be  altered  or  counter¬ 
balanced  by  that  produced  by  lecithin.  In  blood- 
serum  the  effects  produced  by  cholesterol  and  lecithin 
are  the  same  as  those  produced  in  salt  solutions. 

W.  McCartney. 

Application  of  Van  Slyke  and  Palmer's  method 
for  the  titration  of  organic  acids  in  liquids  con¬ 
taining  proteins.  II.  Direct  titration  of  organic 
acids  in  blood.  E.  E.  Martinson  and  E.  A. 
Vladimirova  (Biochem.  Z.,  1930,  221,  349 — 358;  cf. 
this  vol.,  239). — To  5  c.c.  of  defibrinated  blood  20 — 
25  c.c.  of  water  are  added ;  after  haemolysis  is  complete 
5  c.c.  of  50%  trichloroacetic  acid  solution  are  added, 
the  solution  is  made  up  to  50  c.c.  with  water  and 
filtered.  Then  0-75  g.  of  calcium  hydroxide  is  stirred 
in  and  after  15  min.  the  mixture  is  again  filtered, 


15  c.c.  of  the  filtrate  being  collected  in  a  colorimeter 
tube  and  made  neutral  to  phenolphthalein  (0-2  c.c.  of 
1%  alcoholic  solution)  with  0-2V-  and  O-OoA-hydro- 
chloric  acid.  Exactly  1  c.c.  of  O-O.liV-hydrocfiloric 
acid  and  3-57  c.c.  of  dinitrophenol  solution  are  now 
successively  run  in  and  the  liquid  is  titrated  with 
O-OSA'-hydrochloric  acid  until  its  colour  matches  that 
of  a  standard  solution  of  dinitrophenol  (13-3  c.c.  of  a 
ten  times  diluted  aqueous  dinitrophenol  solution  made 
up  to  100  c.c.  with  OTV-sodium  carbonate  solution). 
In  the  calculation  of  results  allowance  must  be  made 
for  the  presence  of  trichloroacetic  acid  and  of 
creatinine,  creatine,  and  amino-acids.  The  maximum 
error  of  the  method  does  not  exceed  10%.  The 
amounts  of  organic  acids  in  the  blood  of  diseased 
persons  vary  greatly  both  with  the  nature  of  the 
disease  and,  even  in  the  same  patient,  with  the  stage 
reached.  Trichloroacetic  acid  must  be  added  to  the 
blood  immediately  after  it  is  drawn. 

W.  McCartney. 

Acid-soluble  phosphorus  of  the  blood.  I. 
Elementary  composition  of  filtrates  of  depro- 
teinised  blood  and  fractionation  of  the  com¬ 
pounds  containing  phosphorus.  II.  Particip¬ 
ation  of  compounds  containing  phosphorus  in  the 
reducing  power  of  the  blood.  J.  Roche  (BulL 
Soc.  Chim.  biol.,  1930, 12,  636 — 656). — Determinations 
have  been  made  of  the  carbon,  nitrogen,  and  phos¬ 
phorus  contents  of  the  whole  blood  of  the  pig,  and  of 
certain  fractions  and  deproteinised  filtrates  and  of  the 
jirecipitate  from  the  latter  by  barium  hydroxide. 
This  precipitate  was  fractionated  according  to  its 
solubility  in  water  at  various  hydrogen-ion  con¬ 
centrations  and  the  fractions  were  purified  by  pre¬ 
cipitation  as  lead  salt  and  by  phosphotungstic  acid. 
Evidence  has  been  obtained"  of  the  existence  of  a 
compound  containing  1  atom  of  nitrogen  and  1  atom 
of  phosphorus  to  6 — 8  atoms  of  carbon.  There 
appear  to  be  traces  of  pyrophosphate  but  no  phos- 
phagen  in  the  blood.  Tlie  non-fermentable  reducing 
substances  present  in  the  blood  and  other  body- 
fluids  appear  to  be  related  to  the  contents  of  the 
deproteinised  filtrates  in  acid-soluble  phosphorus. 
Adenylic  acid  is  probably  of  importance  in  this 
respect.  "  W.  O.  Kermack. 

Micro-determination  of  the  chlorides  of  blood. 
V.  V.  Pravditsch-Neminski  and  Z.  E.  Babitsch 
(Russian  J.  Physiol.,  1930,  13,  93 — 101). — Since 
Bang’s  method  of  extracting  and  determining 
chlorides  in  blood  results  in  considerable  losses  of 
chloride,  the  following  procedure,  which  dispenses  with 
the  use  of  absorbent  paper,  is  recomnJended  :  0-05— 
0-1  c.c.  of  blood  is  blown  into  5  c.c.  of  92%  alcohol 
contained  in  a  centrifuge  tube,  the  coagulated 
fibrin  being  either  ground  for  7  min.  or  stirred  for  3 
min.  The  tube  is  then  centrifuged  for  5  min.  until 
the  liquid  becomes  clear.  After  transference  of.™? 
liquid  to  a  beaker,  the  residue  is  mixed  and  centrifog** 
with  3  c.c.  of  alcohol,  the  clear  liquid  being  added  to 
the  first  portion.  The  whole  is  titrated,  in  presence o 
2  drops  of  7%  potassium  chromate  solution,  "i 
0-01A7-silver  solution.  A  blank  titration  with  tne 
alcohol  alone  is  made,  the  difference  between  the] 
volumes  (c.c.)  of  silver  solution  required  multiplied  by 
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0-5S5  giving  the  mg.  of  sodium  chloride  in  the  blood 
taken.  T.  H.  Pope. 

Colorimetric  determination  of  guanidine  bases 
in  blood.  J.  J.  Pfiffner  and  V.  C.  Myers  (J.  Biol. 
Cliem.,  1930,  87,  345 — 355). — Blood  is  freed  from 
protein  with  tungstic  acid  and  the  filtrate  is  made 
alkaline  with  sodium  hydroxide  and  treated  with 
charcoal.  The  charcoal  is  extracted  with  alcoholic 
hydrochloric  acid  and  the  extract  is  evaporated.  The 
residue  is  autoclaved  in  dilute  hydrochloric  acid 
solution,  again  evaporated,  dissolved  in  water,  and 
treated  with  alkaline  ferricyanide,  the  colour  being 
compared  with  that  produced  by  a  standard  solution 
of  methylguanidine  when  similarly  treated.  This 
modification  of  the  method  of  Weber  (A.,  1928,  1048) 
excludes  interference  by  creatine,  which  is  converted 
into  creatinine  during  the  autoclaving;  the  average 
recovery  of  methylguanidine  added  to  blood  is  75-5%. 
The  average  methylguanidine  content  of  normal  blood 
is  0-23%,  and  that  of  the  blood  of  patients  with  high 
blood-pressure  0-33%.  C.  R.  Harixgton. 

Micro-determination  of  creatinine  and  creatine 
in  blood.  E.  Iyoplowitz  (Biochem.  Z.,  1930,  221, 
264 — 269). — Methods  previously  described  (A.,  1929, 
1326)  have  been  improved.  They  are  not  influenced 
by  the  presence  of  blood-sugar.  W.  McCartney. 

Distribution  of  uric  acid  in  blood-plasma  and 
corpuscles,  and  influence  of  acid  and  alkaline 
diets  thereon.  A.  V.  Kossjakova  (Russian  J. 
Physiol.,  1930,  13,  145 — 150). — The  distribution  of 
uric  acid  in  the  blood  is  not  uniform,  the  plasma  always 
containing  more  than  the  corpuscles,  even  when  the 
character  of  the  diet  is  varied.  When  blood  is  kept, 
the  content  of  uric  acid  or  of  substances  giving 
Benedict’s  reaction  (A.,  1922,  ii,  405)  falls  considerably 
in  the  corpuscles,  but  remains  almost  constant  in  the 
plasma.  A  colour  standard  for  use  in  conjunction  with 
Benedict’s  method  is  suggested.  T.  H.  Pope. 

Concentration  of  urea  in  normal  human  blood 
with  special  reference  to  the  question  of  blood- 
corpuscles  containing  urea.  K.  Hayashi  (Japan, 
lied.  World,  1929,  9,  253 — 266). — Blood-corpuscles 
contain  urea,  and  their  membranes  are  permeable  to 
urea.  Urease  is  not  osmotic  for  the  corpuscle 
membrane.  For  the  determination  of  blood-urea  fully 
hremolysed  blood  must  be  used. 

Chemical  Abstracts. 

Nitrogenous  substances  in  zinc  filtrates  of 
human  blood.  M.  Somogyi  (J.  Biol.  Chem.,  1930, 
87,  339 — 344). — Protein-free  filtrates  of  normal 
human  blood  prepared  by  treatment  of  the  blood  with 
zinc  sulphate  and  sodium  hydroxide  (this  vol.,  SOI) 
contain  11 — 21  mg.  of  nitrogen  per  100  c.c.  The 
carbamide  concentration  is  the  same  in  these  filtrates 
as  in  those  prepared  with  tungstic  acid,  whilst  the 
creatinine  concentration  is  lower  and  uric  acid  is 
absent.  C.  R.  Harixgton. 

Determination  of  blood-sugar  (Baudouin, 
lonescu-Matiu,  and  Hagedorn).  A.  Ionesco- 
Matic  and  M.  Vitner  (Bull.  Soc.  Cliim.  biol.,  1930, 
12,  626— 635).— The  three  methods  give  identical 
results  if  the  same  precipitant  is  used  to  remove  pro¬ 
teins,  but  different  results  are  obtained  with  different 


precipitants.  As  usually  carried  out  the  method  of 
lonescu-Matiu,  in  which  trichloroacetic  acid  is  used, 
determines  the  total  reducing  sugars  of  the  blood, 
whereas  those  of  Baudouin  and  Hagedorn,  in  which 
mercuric  nitrate  and  zinc  hydroxide  respectively  are 
employed,  determine  only  the  free  dextrose. 

W.  O.  Kermack. 

Fluctuations  of  capillary  blood-sugar  in  normal 
young  women  during  a  24-hr.  period.  M.  J. 
Dionne  and  J.  J.  Arenstam  (J.  Biol.  Chem.,  1930, 
87,  393 — 397). — Figures  are  given  for  the  blood-sugar 
of  seven  normal  young  women  at  hourly  intervals 
throughout  the  24  hrs.  During  complete  rest  in  bed 
the  values  fell  between  86  and  104  mg.  per  100  c.c., 
the  average  figure  being  94 ;  determinations  were  made 
by  the  method  of  Folin  and  Malmros  (A.,  1929,  1096). 

C.  R.  Harixgton. 

Lipin-free  blood-serum.  Apparatus  for  ex¬ 
traction  at  low  temperatures.  I.  Greenwald 
and  I.  Levy  (J.  Biol.  Chem.,  1930,  87,  281— 287).— On 
a  small  scale,  blood-serum  was  poured  into  excess  of 
methyl  alcohol  at  —50°,  and  the  precipitate  extracted 
in  a  special  apparatus  with  successive  quantities  of 
methyl  alcohol  and  anhydrous  ether;  the  residual, 
almost  lipin-free,  material  was  completely  soluble  in 
water  to  give  a  solution  which  retained  the  original 
protective  antibodies  of  the  serum.  On  a  larger 
scale,  blood-serum  was  more  readily  freed  from  lipins 
by  continuous  extraction  with  amyl  alcohol,  pre¬ 
cautions  being  taken  to  chill  the  extracting  liquid  prior 
to  contact  with  the  serum.  C.  R.  Harington. 

Tyrosinase  in  crustacean  blood.  K.  G.  Pinkey 
(J.  Exp.  Biol.,  1930,  7,  19 — 37). — The  blackening  of 
shed  crustacean  blood  is  due  to  tyrosinase,  which  is 
liberated  by  eytolysis.  The  action  of  the  tyrosinase 
is  inhibited  by  sodium  cyanide  in  low  concentration, 
indicating  the  presence  of  a  metallic  group  in  the 
enzyme  molecule,  and  depressed  by  hydrogen 
sulphide,  copper  sulphate,  ferric  chloride,  sodium 
fluoride,  sodium  pyrophosphate,  and  alcohols. 

Chemical  Abstracts. 

Combined  peroxidase-Wrigbt’s  stain  for  blood 
films.  A.  T.  Brice,  jun.  (Stain  Tech.,  1930,  5, 
101 — 102). — The  oxidase  reagent  is  prepared  byr 
dissolving  0-3  g.  of  benzidine  in  100  c.c.  of  95% 
alcohol  and  adding  1  c.c.  of  a  saturated  aqueous 
solution  of  sodium  nitroprusside.  Thin,  air-dried 
films  are  flooded  with  this  reagent  for  1 — 14  min.  An 
approximately  equal  amount  of  1  in  200  hydrogen 
peroxide  solutionis  then  allowed  to  act  for  3  min.,  the 
slides  are  washed  and  air-dried,  and  Wright’s  stain  is 
applied  in  the  usual  manner.  A  very  clear  picture 
of  the  differential  characteristics  of  the  blood-cells 
results.  H.  W.  Dudley. 

Glutathione  in  Teleostei.  II.  G.  Cannicci 
(Atti  R.  Accad.  Lincei,  1930,  [vi],  11,  601 — 606;  cf. 
this  vol.,  945). — The  proportions  of  glutathione  found 
in  the  livers  of  various  fishes,  in  mg.  per  100  g.  of 
tissue,  calculated  on  the  tripeptide  formula  for  gluta¬ 
thione,  are:  Box  salpa,  Linn.,  45T7 — 81-43  (mean 
56-35);  Cyprinus  carpio,  Linn.,  30-24 — 54-95  (44-71) 
[normal  feeding],  26-98—50-43  (39-19)  [fasting] ;  Salmo 
gairdneri.  Rich.,  46-63 — 76-37  (66-60).  The  amounts  in 
the  muscle  of  these  fishes  are  very'  small.  T.  H.  Pope. 
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The  question  of  the  existence  of  glutathione  in 
the  skill  :  criticism  of  the  modified  method  of 
Perlzweig  and  Delrue.  H.  C.  Chang  and  S.  M. 
Ling  (Chinese  J.  Physiol.,  1930,  4,  131 — 140). — Tri¬ 
chloroacetic  acid  extracts  of  skin  of  rat,  rabbit,  and 
dog  absorb  a  definite  amount  of  iodine  by  the  method 
of  Perlzweig  and  Delrue  (A.,  192S,  S4),  although  giving 
no  nitroprusside  reaction.  Extracts  of  liver  after 
keeping  for  several  days  so  that  the  thiol  groups  have 
been  oxidised  give  no  nitroprusside  reaction,  although 
they  still  absorb  a  small  quantity  of  iodine.  It  is  sug¬ 
gested  that  in  these  cases  the  iodine  is  not  reacting 
with  reduced  glutathione,  but  with  some  other  sub¬ 
stance,  e.g.,  unsaturated  fatty  acids.  This  is  supported 
by  the  fact  that  trichloroacetic  acid  extracts  of  sub¬ 
cutaneous  fat  apparently  containing  no  thiol  group 
also  absorb  a  definite  quantity  of  iodine. 

W.  0.  Kermack. 

Denaturation  of  proteins.  X.  Osmotic 
pressure  of  denatured  egg-albumin  and  met- 
bsemoglobin  in  concentrated  urea  solutions. 
T.  C.  Huang  and  H.  Wu  (Chinese  J.  Physiol.,  1930, 
4,  221 — 229). — The  mol.  wfc.  of  proteins  not  readily 
soluble  in  water  has  been  determined  in  carbamide 
solutions  (40%  by  weight).  The  mol.  wt.  thus  found 
of  egg-albumin  denatured  by  urea  or  by  alcohol  is  the 
same  as  that  of  natural  egg-albumin  in  aqueous  solution 
(34,000),  whilst  the  mol.  wt.  of  acid  albumin  is  greater 
and  that  of  alkali  albumin  is  less.  The  mol.  wt.  in 
urea  solutions  of  methsemoglobin  denatured  by  urea 
is  the  same  as  that  of  oxyluemoglobin  in  aqueous 
solutions.  W.  0.  Kermack. 

Cause  of  ammoniacal  odour  of  flesh  of  the 
shark.  0.  Martin  (Z.  FleischMilch-Hyg.,  1929,  40, 
4S — 49;  Chem.  Zentr.,  1930,  i,  992). — The  ammonia 
arises  from  urea  (up  to  2-5%  of  the  flesh),  the  origin 
of  which  is  not  pathological ;  it  serves  to  maintain  the 
internal  osmotic  pressure  against  that  of  the  water. 

A.  A.  Eldridge. 

Distribution  of  nitrogen  in  the  muscles  of 
various  species  of  animals.  I.  R.  Kajpeller- 
Adler  and  J.  Krael  (Biochem.  Z.,  1930,  221,  437 — 
460). — Muscle  extracts  were  prepared  by  repeated 
extraction  of  minced  muscle  with  boiling  96%  alcohol 
and  subsequent  removal  of  proteins  by  precipitation 
with  alcohol  and  of  phosphatides  by  extraction  with 
ether.  By  hydrolysis  of  the  extracts  with  30% 
sodium  hydroxide  solution  ammonia,  methylamine, 
and  trimethylamine  are  produced.  In  the  muscle 
of  the  ox,  rabbit,  dog,  and  carp  the  total  amounts  of 
nitrogen  and  of  these  bases  are  of  the  same  order, 
but  the  amounts  in  cod  muscle  and  in  earthworms 
are  of  a  different  order  from  those  in  the  muscle  of 
the  other  animals.  Since  the  methylamine  and  tri¬ 
methylamine  obtained  by  hydrolysis  must  be  derived 
almost  entirely  from  methylguanidine  and  from 
carnitine  (in  the  case  of  the  mammals)  or  betaine  (in 
the  case  of  the  fish),  respectively,  the  amounts  of 
methylguanidine,  carnitine,  and  betaine  originally 
present  can  be  deduced.  Ox  muscle  contains  more 
carnitine  than  does  the  muscle  of  the  other  mammals. 
The  ammonia  formed  during  hydrolysis  may  be 
derived  from  various  substances.  By  reduction  with 
?>ino  dust  in  alkaline  medium  the  trimethylamine 


oxide  content  of  cod  muscle  can  be  determined,  and 
it  can  be  shown  that  this  oxide  occurs  also  in  the 
muscle  of  the  ox  and  dog.  The  muscle  of  cod  is 
distinguished  from  that  of  the  other  animals  in¬ 
vestigated  by  the  comparatively  large  amounts  of 
free  bases  which  it  contains.  W.  McCartney. 

Existence,  origin,  and  significance  of  the  so- 
called  lutein  colloid.  A.  Albanese  (Arch.  1st. 
Biochim,  Ital.,  1930,  2,  269 — 280). — Discussion  of 
previous  work,  together  with  new  experimental 
results,  indicate  that  the  ruby-red  test  is  not  specific 
for  the  lutein  colloidal  substance,  that  the  presence 
of  this  colloid  is  not  sufficient  for  the  diagnosis  of  a 
gravid  lutein  body,  and  that  the  so-called  colloid 
encountered  in  either  the  menstrual  or  gravid  lutein 
body  is  merely  a  metamorphic  blood  derivative, 
which  is  accompanied  by  involutive,  atrophic 
phenomena  of  the  lutein  body  itself.  T.  H.  Pope. 

Histological  evidences  of  the  organic  content 
and  reactions  of  marsupial  enamel.  Note  on 
human  enamel.  E.  Sprawson  (Proc.  Roy.  Soc., 
1930,  B,  106,  376 — 387). — Enamel  becomes  more 
highly  calcified  with  age  and  cracks  in  it  are  ultimately 
closed  by  calcium  salts  conveyed  by  way  of  the 
dentine,  A  similar  mechanism  applies  to  human 
enamel.  P.  G.  Marshall. 

Fatty  acids  of  the  phosphatides  in  the  tissues  o£ 
homeotherms.  E.  Jf.  Terroine,  C.  Hatterer,  and 
P.  Roehrig  (Bull.  Soc.  Chim.  biol.,  1930,  12,  657 — 
673). — The  iodine  value  of  the  total  fatty  acids  of 
the  phosphatides  from  a  particular  tissue  of  a  warm¬ 
blooded  animal  varies  only  slightly  from  individual 
to  individual  and  does  not  depend  on  the  species, 
but  is  characteristic  of  the  tissue  employed.  In  the 
cases  of  liver  and  lungs,  the  iodine  values  of  the 
fatty  acids  of  the  total  phosphatides  agree  exactly 
with  that  of  the  “  unvarying  fraction  ”  (cf.  A.,  1927, 
371),  but  the  iodine  value  of  the  fatty  acids  of  the 
“  unvarying  fraction  ”  of  the  muscle  is  higher  than 
that  of  the  total  phosphatides  from  that  tissue. 

W.  0.  Kermack. 

Fatty  acids  of  the  phosphatides  of  poikilo- 
therms,  higher  plants,  and  micro-organisms. 
E.  P.  Terroine,  C.  Hatterer,  and  P.  Roehrig 
(Bull.  Soc.  Chim.  biol.,  1930,  12,  682— 702).-The 
tissues  of  cold-blooded  differ  from  those  of  warm¬ 
blooded  animals  in  not  exhibiting  the  same  constancy 
in  respect  of  the  iodine  value  of  the  fatty  acids  of 
the  phosphatides  from  a  particular  tissue  independ¬ 
ently  of  the  species  from  which  the  tissue  is  derived. 
The  iodine  value  of  the  fatty  acids  of  the  phosphat¬ 
ides  is  not  necessarily  higher  than  that  of  the  fatty 
acids  of  the  neutral  fat  in  cold-blooded  animals,  the 
seeds  of  plants,  and  in  bacteria,  although  it  is  so  in 
the  tissues  of  the  warm-blooded  animals.  In  the  case 
of  micro-organisms  (A.  niger  and  B.  phlei)  grown  at 
various  temperatures,  the  iodine  value  of  the  fatty 
acids  of  the  phosphatides  is  the  higher  the  lower  M 
the  temperature  of  growth.  This  behaviour  is  ana¬ 
logous  to  that  of  the  fatty  acids  of  the  neutral  fata  01 
micro-organisms  (cf.  A.,  1927,  791). 

W.  0.  Kermack. 

Composition  of  fat  of  silver-black  fox.  H.  A- 
Schuette  and  R.  W.  Thomas  (Trans.  Wisconsin 
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Acad.  Sci.,  1930,  25,  113 — 116). — The  coarse-grained 
fat  from  the  silver-black  fox  reared  in  captivity 
resembles  that  of  the  wild  fox,  although  the  effects  of 
the  artificial  environmental  conditions  are  evidenced 
in  the  characteristics,  e.g.,  low  m.  p.  The  fat  had 
<t»  0-9122,  <  1-45S1,  m.  p.  32-6°,  titer  test  36-17°, 
iodine  value  (Wijs)  70-46,  saponification  value 
197-1,  soluble  acids  0-54%,  insoluble  acids  93-72%, 
Reichert-Meissl  value  0-44,  Polenske  value  0-34, 
saturated  fatty  acids  32-92%  (corr.),  unsaturated  fatty 
acids  55-99%  (corr.),  unsaponifiable  matter  0-41%. 
The  fat  consists  principally  of  the  glycerides  of 
palmitic,  stearic,  ( ?  myristic),  oleic,  and  linoleic 
( ?  trace  of  linolenic)  acids.  E.  Leivxowitsch. 

Neutral  fat  of  liver  and  other  tissues  of  the  ox. 
W.  R.  Bloor  and  R.  H.  Snider  ( J.  Biol.  Chem.,  1930, 
87, 399 — 413). — Figures  are  given  for  the  total  amount 
of  acetone-soluble  lipin  in  the  liver,  heart,  lung,  and 
kidney  of  the  ox,  and  for  the  iodine  value  of  the  fatty 
acids  obtained  by  hydrolysis  of  this  fat.  All  tissues, 
but  especially  the  liver,  showed  marked  variations  in 
the  glyceride  content,  and  hence  in  the  phospho- 
lipin :  glyceride  ratio  (the  phospholipin  remaining 
constant  for  each  tissue).  The  hepatic  glycerides  were 
definitely  more  unsaturated  than  those  of  the  other 
organs;  it  was  impossible  to  decide  whether  this  were 
due  to  desaturation  by  the  liver  or  to  selection  by  this 
organ  of  the  more  unsaturated  acids  from  the  blood. 

C.  R.  Harington. 

Unsaturated  acids  in  fish  oil.  I.  Oil  of 
t«beo  Roliita.  J.  K.  Chowdhury  and  P.  B. 
Sarkar  (J.  Indian  Chem.  Soc.,  1930,  7,  309 — 319). — 
The  stomach-oil  of  Labeo  Rohita  (“ruhu”)  has  <lu 
0-9230,  re28  1-4622,  saponification  value  191-4,  acid 
value  1-116,  Hehner  value  91-1,  Reichert-Meissl 
value  0-668,  iodine  value  (Wijs)  61-65 — 130-6  (accord¬ 
ing  to  the  size  of  the  fish),  and  contains  glycerol 
10-2%  and  unsaponifiable  matter  0-34%.  The 
unsaturated  acids  are  separated  from  the  total  acids 
(obtained  from  the  oil  with  iodine  value  130-6)  by 
Tortelli  and  Ruggeri’s  method,  and  brominated  in 
ethereal  solution  at  —10°.  The  ether-insoluble 
bromides  formed  are  separated  by  fractionation  with 
various  solvents  into  tetrosapentenoic  add  deca- 
bromide,  C21H38O2Br10,  blackens  at  242°,  linolenic 
acid  hexabromide,  m.  p.  171°,  and  hexadecalrienoic 
Kid  hexabromide,  m.  p.  158°.  Linolenic  acid  hexa¬ 
bromide  is  also  isolated  from  the  ether-soluble 
bromides. 

Oxidation  of  the  liquid  fatty  acids  from  the  oil 
with  0-75%  potassium  permanganate  solution  affords 
a  mixture  of  dihydroxyaseUinic  add,  C17HM04,  m.  p. 
116 — 116-5°  (cf.  Fahrion,  Chem.  Reviews,  1926,  3, 
125),  and  dihydroxystearic  acid. 

The  approximate  composition  of  the  unsaturated 
ucid  fraction  is  :  tetrosapentenoic  (1-34),  linolenic 
(7-86),  hexadecatrienoic  (6-13),  oleic,  asellinic,  and 
other  acids  (84%).  H.  Burton. 

Determination  of  fat.  II.  Determination  of 
neutral  fat  in  animal  substances.  III.  Ex¬ 
traction  apparatus.  S.  R.  Zinzadze  (Biochem.  Z., 
1930,  220,  177— 184,  185— 191).— The  author’s 

method  (A.,  1926,  1283)  is  somewhat  modified  and  the 
new  apparatus  described.  The  material  is  autoclaved 


in  the  presence  of  2 — 3%  hydrochloric  acid  for  1  hr. 
at  ISO — 190°,  the  hydrolysis  tube  being  then  placed 
in  an  extractor  and  extracted  for  1  hr.  A  newr 
condenser  for  automatic  recovery  of  solvent  is  de¬ 
scribed.  P.  W.  Cltjtteebuck. 

Enzymes  of  silkworms.  I.  M.  Mori  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  159 — 163). — Extraction 
of  the  middle  intestine  of  silkworms  (after  previous 
extraction  with  acetone  and  ether)  with  water, 
glycerol  solution,  or  a  buffer  solution  (pa  9-26)  and 
precipitation  of  the  extract  with  acetone  or  alcohol 
affords  an  amylase  which  is  further  purified  by 
adsorption  methods.  The  velocity  of  hydrolysis  of 
soluble  starch  by  this  enzyme  reaches  a  maximum 
at  60°  and  pa  9-4 — 11  (no  hydrolysis  at  S0°).  Cata- 
phoresis  measurements  show  that  the  amylase  is 
positively  charged  in  alkaline,  and  negatively  charged 
in  acid  solution,  the  isoelectric  point  being  about 
Pa  5-7.  J.  W.  Baker. 

Yeast  in  the  Death  Watch  beetle.  R.  C. 
Fisher  and  E.  A.  Parkin  (Nature,  1930, 125,  S92). — 
Pure  cultures  of  yeasts  from  Anobium  and  Xeslobium 
have  been  isolated.  L.  S.  Theobald. 

Micro-incineration  of  diatoms  without  cara¬ 
pace.  E.  Bachrach  and  (Mme.)  Pillet  (Compt. 
rend.,  1930,  190,  1442 — 1443). — No  silica  was  de¬ 
tected  in  the  hyaline  body  of  the  diatom  Novicula 
without  carapace.  The  ash  contained  calcium. 

C.  C.  N.  Vass. 

Distribution  of  electrolytes  in  serum  and 
cerebrospinal  fluid.  I.  Calcium  and  magnes¬ 
ium.  Z.  Stary,  A.  Kral,  and  R.  Winternitz. 
II.  Potassium  and  sodium.  A.  Kral,  Z.  Stary, 
and  R.  Winternitz  (Z.  ges.  exp.  Med.,  1929,  66,  671 — 
691,  691—701;  Chem.  Zentr.,  1930,  i,  403).— I. 
The  cerebrospinal  fluid  and  the  blood-serum  contain, 
respectively,  calcium  4-5 — 6,  10 — 11 :  magnesium 
2-5 — 4-9,  1-5 — 3-5  mg.  per  100  c.c.  On  dialysis  of 
the  serum  against  the  fluid  the  values  for  the  former 
increase  and  those  for  the  latter  diminish.  In 
tubercular  meningitis,  but  not  in  other  pathological 
conditions  of  the  central  nervous  system,  the 
magnesium  content  of  the  cerebrospinal  fluid  is 
increased. 

II.  The  sodium  contents  of  human  blood-serum  and 
cerebrospinal  fluid  are,  respectively,  324  and  295  mg. 
per  100  c.c.,  the  values  for  potassium  being  21-7  and 
11-7  mg.  per  100  c.c.  On  dialysis  the  potassium 
content  becomes  equalised  between  the  serum  and 
the  fluid.  A.  A.  Eldkidge. 

Citric  acid  content  of  cerebrospinal  fluid.  B. 
Benni  (Biochem.  Z.,  1930,  221,  270 — 272)  — Normal 
human  cerebrospinal  fluid  contains  0-000045  g.  of 
citric  acid  per  c.c.,  but  the  amount  of  this  in  the  fluid 
of  diseased  persons  may  differ  from  the  normal  value 
and  there  may  be  different  average  values  for  different 
diseases.  W.  McCartney. 

Secretion  of  the  small  intestine.  I.  Secretion 
in  physiological  and  febrile  conditions.  M. 
Matstjbara  (Proc.  Imp.  Acad.  Tokyo,  6,  23 — 25). — 
Dogs  in  which  the  temperature  was  raised  by  adminis¬ 
tration  of  tetrahydro-j3-naphthylamine  or  by  keeping 
the  external  temperature  high  produced  an  intestinal 
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secretion  small  in  quantity  and  deficient  in  enzyme  as 
compared  with  normal  juice.  The  small  rise  in 
temperature  resulting  from  injection  of  a  vaccine  did 
not  result  in  significant  alteration  in  the  juice. 

W.  0.  Kermack. 

Bile  and  biliary  duct.  IV.  L.  Lohner  (Pfliiger’s 
Archiv,  1929,  223,  436—149;  Chem.  Zentr.,  1930,  i, 
988). — The  degree  of  activity  of  biliary  amylase  is 
very  variable ;  it  may  reach  values  of  significance  in 
the  physiology  of  digestion.  Unheated,  fresh  aqueous 
suspensions  of  starch  are  not  attacked,  but  denatured 
starch  products  are  sometimes  attacked  almost 
instantaneously.  A.  A.  Eldridge. 

Determination  of  carbon  in  urine.  C.  G.  L. 
Wolf  (Biochem.  Z.,  1930,  221,  488). — The  apparatus 
described  by  Voit  (this,  vol.,  239)  is  practically 
identical  with  that  recommended  by  Wolf  20  years 
ago  (A.,  1912,  ii,  581).  W.  McCartney, 

Detection  of  acetone  and  acetoacetic  acid  in 
urine.  I.  C.  Otto.  II.  P.  Horkheimer  (Pharm. 
Ztg.,  1930,  75,  730 — 731). — I.  Aminoacetophenone, 
methylene-blue,  and  ferric  chloride  can  be  used  in  the 
detection  of  acetoacetic  acid,  whilst  the  iodoform  and 
salicylaldehyde  tests  respond  only  to  acetone.  2  : 4- 
Dinitrophenylhydrazine  in  alcoholic  hydrochloric 
acid  solution  is  used  to  detect  both  acetone  and 
acetoacetic  acid. 

II.  A  criticism  of  Otto’s  work. 

P.  G.  Marshall. 

Production  and  cure  of  nutritional  ansemia  in 
suckling  pigs.  T.  S.  Hamilton,  G.  E.  Hunt,  H.  H. 
Mitchell,  and  W.  E.  Carroll  (J.  Agric.  Res.,  1930, 
40,  927 — 938).— The  hemoglobin  content  of  newly- 
born  pigs  decreases  rapidly  if  the  piglings  are  housed 
indoors,  but  is  restored  by  living  in  the  open  air 
or  by  the  daily  administration  of  25  mg.  of  iron  as 
ferric  citrate  and  5  mg.  of  copper  as  sulphate. 
Administration  of  these  salts  to  the  sow  in  the  later 
period  of  gestation  and  during  lactation  was  without 
effect  on  the  piglings.  Copper  sulphate  used  alone 
was  ineffective  and  ferric  citrate  alone  was  of  doubtful 
value.  A.  G.  Pollard. 

Ansemia  of  young  pigs.  E.  B.  Hart,  C.  A. 
Elvehjem,  H.  Steenbock,  A.  R.  Kemmerer, 
G.  Bohstedt,  and  J.  M.  Fargo  (J.  Nutrition,  1930, 
2,  277 — 294). — Administration  of  iron  and  copper  to 
the  sow  did  not  delay  the  development  of  ansemia  in 
piglings.  The  synthesis  of  haemoglobin  was  stimul¬ 
ated  by  iron  or  by  iron  supplemented  with  copper. 
Addition  of  ferric  chloride,  free  from  copper,  to  a 
cow’s  milk  diet  prevented  the  development  of  ansemia. 
Exposure  of  pigs  to  ultra-violet  light  or  sunlight  did 
not  stimulate  the  synthesis  of  haemoglobin. 

Chemical  Abstracts. 

Occurrence  of  xanthine  calculi  in  New  Zealand 
sheep.  T.  H.  Easterfield  and  J.  A.  Bruce  (New 
Zealand  J.  Sci.  Tech.,  1930,  11,  357 — 361). — Calculi 
found  in  the  kidneys  of  certain  sheep  consist  of 
xanthine.  The  probable  cause  is  a  deficiency  of 
minerals  in  the  pasturage.  C.  W.  Gibby. 

Blood-lactic  acid  in  pathological  conditions. 
E.  M.  Gelstein  and  M.  I.  Frankstein  (Z.  klin. 
Med.,  1929,.  3,  563— 581;  Chem.  Zentr.,  1930,  i, 


848 — 849). — In  disease  of  the  heart  and  in  cancer  the 
blood-lactic  acid  frequently  rises.  The  increase  of 
the  lactic  acid  in  peripheral  blood  after  administration 
of  sugar  is  greater  in  cancer  than  normally. 

A.  A.  Eldridoe. 

Biliary  colouring  matter  and  its  derivatives  in 
blood,  urine,  and  fseces  in  liver  disease.  A. 
Adler  and  B.  zu  Jeddeloh  (Deut.  Arch.  klin. 
Med.,  1929,  164,  282—297 ;  Chem.  Zentr.,  1930,  i, 
849). — Slight  disturbance  of  the  liver  leads  first  to  an 
increase  of  faecal  urobilin,  and  greater  disturbance  to 
urobilinuria ;  yet  greater  disturbance  leads  to 
bilirubinaemia,  followed  by  bilirubinuria  and  a  fall 
in  faical  and  urinary  urobilin.  A.  A.  Eldridge. 

Distribution  of  residual  nitrogen  in  the  blood- 
serum  of  diseased  persons.  A.  A.  Christomanos 
(Biochem.  Z.,  1930,  221,  473 — 483). — From  determin¬ 
ations  of  residual  nitrogen  and  of  the  various  fractions 
into  which  it  can  be  divided  as  well  as  of  the  nitrogen 
which  cannot  be  allocated  to  any  such  fraction  and  of 
sulphur  in  various  combined  forms  in  serum  from 
diseased  persons  the  following  conclusions  are  reached. 
The  ratios  of  amino-nitrogen  to  urea-nitrogen  and  of 
ammonia  to  urea-nitrogen  are  lower  when  the  liver 
is  slightly  diseased  than  when  it  is  seriously  diseased. 
When  the  liver  is  in  a  toxic  condition  the  amounts  of 
creatinine  and  purines  are  very  much  increased. 
The  amount  of  unallocated  nitrogen  is  highest  in 
diseases  where  the  liver  is  affected,  less  in  diabetes, 
and  much  less  in  other  diseases.  The  amount  of 
sulphur  not  present  in  the  form  of  sulphate  or  of 
aromatic  sulphur  compounds  is  also  greatly  increased 
in  diseases  where  the  liver  is  affected  and  in  uraania, 
and  this  amount  can  be  related  to  the  amount  of 
unallocated  nitrogen.  Administration  of  insulin  has 
very  little  or  no  effect  on  the  residual  nitrogen  content 
of  serum.  W.  McCartney. 

Diffusible  calcium  and  the  proteins  of  the 
blood-serum  in  jaundice.  L.  Gunther  and  D.  M. 
Greenberg  (Arch.  Int.  Med.,  1930,  45,  983 — 1003). — 
The  diffusible  blood-calcium  in  jaundice  is  slightly 
higher,  whilst  the  non-diffusible  fraction  is  appreciably 
lower  than  the  normal.  The  fall  in  the  latter  case  is 
accompanied  by  a  drop  in  the  serum-albumin.  A 
calcium  deficiency  is  not  indicated  by  the  figures  for 
the  diffusible  (i.e.,  physiologically  available)  blood- 
calcium.  The  hypotheses  of  the  alteration  of  calcium 
diffusibility  by  detoxification  of  bile-pigments  or  by 
disturbances  in  the  protein  balance  are  not  upheld. 

F.  O.  Ho witt. 

Carotenosis  of  bovine  livers  associated  with 
parenchymatous  degeneration.  J.  S.  Buckley, 
E.  C.  Joss,  G.  T.  Creech,  and  J.  F.  Couch  (J.  Agric. 
Res.,  1930,  40,  991 — 1005). — The  presence  of  ex¬ 
cessive  amounts  of  carotene  in  affected  bovine  livers 
is  associated  with  the  presence  of  a  toxic  substance, 
probably  derived  from  some  plant  indigenous  to  the 
region  where  the  cattle  were  raised,  not  yet  identified- 
The  destructive  changes  brought  about  by  this  tox'IC 
substance  can  be  induced  in  the  livers  of  rats  fed  on 
affected  cattle  livers,  but  excess  of  carotene  is  no 
developed  in  the  rat  livers.  E.  Holmes. 

Blood-lactic  acid  in  myasthenia.  J.  Fbiesz  and 
E.  Mohos  (Deut.  Arch.  klin.  Med.,  1929, 164,  3ob- 
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300;  Chem.  Zentr.,  1930,  i,  849). — After  exercise, 
bat  not  in  rest,  the  value  is  higher  than  in  normal 
subjects;  the  blood-inorganic  phosphorus  and  sugar 
are  not  noticeably  affected  by  exercise. 

A.  A.  ELDRrnoE. 

Influence  of  thyroxine  on  the  blood-iodine  in 
myxcedema.  B.  Eisler  and  A.  Schittenhelm  (Z. 
ges.  exp.  Med.,  1929,  68,  487 — 492 ;  Chem.  Zentr., 
1930,  i,  702). — In  myxcedema  the  blood-iodine  is 
considerably  reduced  (4-4 — 7-2  instead  of  10 — 13  y  per 
100  c.c.,  the  value  being  increased  (e.g.,  to  21  y)  by  oral 
administration  of  thyroxine.  In  normal  conditions 
the  blood-iodine  is  not  affected  by  thyroxine. 

A.  A.  Eldridge. 

Blood-lactic  acid  in  nephritis.  O.  Jervell 
(Acta  med.  Scand.,  1929,  72,  262 — 273;  Chem. 
Zentr.,  1930,  i,  848). — Normal  values  for  blood-lactic 
acid,  determined  by  titration  with  potassium  di¬ 
chromate,  are  20 — 30  mg.  per  100  c.c.;  in  chronic 
nephritis  a  high  value  is  often  observed. 

A.  A.  Eldridge. 

Metabolism  and  treatment  of  osteomalacia. 
Its  relation  to  rickets.  S.  L.  Gabgill,  D.  R. 
(Itt  .t, to  ax,  and  H.  L.  Blumgart  (Arch.  Int.  Med., 
1930,  45,  879 — 907). — In  a  case  of  advanced  adult 
osteomalacia  a  negative  calcium  balance  persisted  even 
with  excessive  calcium  feeding,  a  condition  which 
could  not  be  remedied  by  addition  of  50  c.c.  of  cod- 
liver  oil  to  the  diet.  No  endocrine  abnormality  was 
detected.  Improvement  followed  dosage  with  very 
large  amounts  of  vitamin-A  and  -D  and  still  more  by 
ultra-violet  light  irradiation.  The  storage  of  calcium 
and  phosphorus  was  further  increased  by  ingestion  of 
large  amounts  of  calcium  lactate  and  disodium  phos¬ 
phate.  Osteomalacia  is  a  form  of  adult  rickets. 

F.  0.  Howitt. 

Zinc-porphyrinuria.  E.  Derrien  and  P.  Cris- 
tol  (Arch.  Soc.  Sci.  Mdd.  Montpellier,  1930, 11, 244).— 
A  case  of  acute  porphyrinuria  in  which  zinc  (as  zinc- 
porphyrin)  was  excreted  at  the  rate  of  1  mg.  per  day- 
rising  to  6  mg.  at  the  crisis  is  described.  The  possi¬ 
bility  of  zinc  therapy  in  such  cases  as  a  parallel  to  that 
of  iron  in  anaemia  is  suggested.  F.  O.  Howitt. 

Psychosis  and  blood-lipins.  Quantitative 
changes  of  total  cholesterol  and  total  fatty  acids 
in  blood.  I.  S.  Stenbebg  (Acta  med.  Scand., 
1929, 71,  558—597  ;  Chem.  Zentr.,  1930,  i,  402—403). 
— The  values  are  higher  during  periods  of  mania. 

A.  A.  Eldridge. 

Sodium  and  chlorine  content  of  organs  in 
uraemia.  L.  Blum  and  P.  Grabar  (Compt.  rend. 
Soc.  Biol.,  1930,  101,  717 — 718;  Chem.  Zentr.,  1930, 
j)  543). — Variable  results  indicate  that  the  term 
“  uraemia  ”  includes  different  conditions  and  func¬ 
tional  changes.  A.  A.  Eldridge. 

_ Blood-enzymes  in  uraemia.  O.  Klein  and  W. 
Nonnenbruch  (Z.  ges.  exp.  Med.,  1929,  68,  222 — 
231;  Chem.  Zentr.,  1930,  i,  988). — In  uraemia  there  is 
a  disturbance  of  lipolytic,  glycolytic,  and  diastatic 
activity  in  the  blood.  The  cause  is  discussed. 

A.  A.  Eldridge. 

Non-protein  nitrogen  of  blood  and  organs  and 
the  alkaline  reserve  of  the  blood  in  experimental 


uraemia.  M.  K.  Dalmatov  (Zliur.  exp.  Biol.,  1929, 
11,  8 — 16). — The  rise  in  non-protein-nitrogen  of  blood 
and  cerebrospinal  fluid  in  experimental  uraemia  in 
dogs  is  relatively,  but  not  always  absolutely,  greater 
than  that  of  the  non-protein-nitrogen  of  organs.  In 
the  brain  the  increase  follows  that  in  the  blood ;  that 
in  the  liver  and  kidney  may  precede  or  follow  it.  In 
potassium  dichroinate  uraemia  only  the  tissue-non- 
protein-nitrogen  may  be  increased.  The  alkaline 
reserve  of  the  blood  is  diminished. 

Chemical  Abstracts. 

Lipins  in  xanthoma.  H.  C.  Eckstein  and  U.  J. 
Wile  (J.  Biol.  Chem.,  1930,  87,  311— 317).— The 
lipins  of  a  xanthomatous  tumour  contained  48-8%  of 
cholesterol  and  8-1%  of  phospholipins,  i.e.,  200  times 
as  much  of  both  of  these  constituents  as  is  contained 
in  normal  subcutaneous  fat;  the  xanthomatous  fat 
was  also  relatively  rich  in  unsaturated  fatty  acids. 
The  fat  of  the  tissue  adherent  to  the  tumour  was 
slightly  richer  in  cholesterol  and  pliospliolipin  than 
normal  subcutaneous  fat,  but  approximated  closely  to 
the  latter  in  composition.  The  characteristic  nature 
of  the  xanthomatous  fat  is  associated  with  the  special 
activity  of  the  tissue  rather  than  with  the  nature  of  the 
blood-lipins.  C.  R.  Harengton. 

Calcium  in  the  sera  of  rabbits  under  certain 
experimental  pathological  conditions.  P.  C. 
Kiang  (Chinese  J.  Physiol.,  1930,  4,  159 — 174). — The 
serum-calcium  of  rabbits  affected  by  a  number  of 
diseases  has  been  determined.  It  was  below  normal 
in  cases  of  ear  mange,  dysentery,  oedema  manifested  in 
the  form  of  hydrothorax  or  ascites  produced  by  the 
injection  of  concentrated  Lugol’s  solution,  nephritis 
produced  by  mercuric  chloride,  and  in  conditions 
associated  with  extensive  pus  formation.  The  serum- 
calcium  was  unchanged  or  slightly  raised  in  staphylo¬ 
coccus  infection  unaccompanied  by  pus  formation  or 
continuous  discharge  and  in  nephritis  caused  by 
uranium  nitrate.  W.  0.  Kermack. 

Relative  importance  of  hydrogen-ion  con¬ 
centration,  temperature,  dissolved  oxygen,  and 
carbon  dioxide  tension  on  habitat  selection  by 
brook  trout.  '  C.  W.  Creaser  (Ecology,  1930,  11, 
246—262). 

Inhibition  of  respiration  by  hydrocyanic  acid. 
H.  L.  Alt  (Biochem.  Z.,  1930,  221,  498— 501).— The 
respiration  of  animal  cells  (from  kidneys,  liver,  and 
spleen)  investigated  by  the  method  of  Warburg  is 
completely  inhibited  by  sufficient  concentrations  of 
hydrocyanic  acid.  The  procedure  of  Dixon  and 
Elliott  (A.,  1929,  1197)  and  also  their  conclusions  are 
rejected.  W.  McCartney. 

Sulphur-containing  amino-acid.  EX.  Rel¬ 
ation  between  thiol  content  of  muscle-protein  and 
oxygen  consumption.  Y.  Okuda  and  K.  Katai 
(J.  Agric.  Chem.  Soc.  Japan,  1929,  5,  645—652).— 
Muscle-protein  and  cystine  or  oxidised  glutathione  in 
a  buffer  solution  of  pa  about  7-6  consume  only  a  trace 
of  oxygen,  but  when  the  two  substances  are  combined 
the  oxygen  consumption  is  notable  and  the  protein 
no  longer  gives  the  nitroprusside  reaction.  Proteins 
lacking  the  thiol  group  do  not  give  the  reaction. 
Mueller’s  amino-acid  containing  sulphur  does  not 


1060 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


interfere  in  Okuda’s  method  for  determining  cystine 
and  cysteine,  and  does  not  consume  oxygen. 

Chemical  Abstracts. 

Muscular  contraction.  IV.  Changes  in  phos¬ 
phorus,  nitrogen,  and  fat  produced  by  tetanus 
toxin.  H.  A.  Davenport,  H.  K.  Davenport,  and 
S.  W.  R anson  (J.  Biol.  Chem.,  1930,  87,  295—298).— 
Muscular  contraction  in  rabbits  induced  by  tetanus 
toxin  was  accompanied  by  decrease  in  protein- 
nitrogen,  total  phosphorus,  and  phosphocreatine. 
Other  fractions  of  the  phosphorus  and  the  fat  were 
irregularly  affected.  C.  R.  Harington. 

Nitrogen  metabolism  in  the  musculature  of 
animals  deprived  of  carbohydrates.  E.  Blattler 
(Biochem.  Z.,  1930,  221,  359 — 374). — There  is  no 
significant  difference  in  the  ratio  of  residual  to  total 
nitrogen  in  the  musculature  between  normal  rats  and 
those  so  fed  that  their  musculatures  are  almost  free 
from  carbohydrates,  but  the  ratio  in  the  case  of  rats 
exercising  until  almost  fatigued  is  smaller  for  those 
lacking  carbohydrates  than  for  normal  animals.  It  is 
possible  that  intense  muscular  activity  favours  the 
conversion  of  nitrogen  compounds  of  low  mol.  wt.  in  the 
carbohydrate-free  muscles  into  nitrogen  compounds 
of  high  mol.  wt.  W.  McCartney. 

Nuclein  metabolism.  XXIII.  Effect  of 
muscular  activity  on  endogenous  uric  acid 
excretion.  M.  Jen  ice,  R.  Laser,  and  R.  Linde  (Z. 
physiol.  Chem.,  1930,  189,  162 — 164;  cf.  this  vol., 
1065). — Strenuous  muscular  effort  (a  40-kilometre 
march)  produced  no  increase  over  the  resting  values 
in  the  nitrogen  and  uric  acid  excreted.  There  was  a 
considerable  increase  in  creatinine. 

J.  H.  BnuaNSHAw. 

Effect  of  lecithin  and  cholesterol  on  protein 
metabolism.  V.  Piovano  (Rass.  Clin.  Terap.  Sci. 
Aff.,  1929,  28,  218—222 ;  Chem.  Zentr.,  1930,  i,  1001). 
— Injection  of  lecithin  (2-5  g.)  into  animals  causes  an 
increase  in  the  excretion  of  creatinine  and  a  decrease 
in  that  of  urea  ;  when  cholesterol  (2  g.)  and  lecithin 
(2-5  g.)  are  used  together,  the  reverse  is  the  case. 

A.  A.  Eldredge. 

Swine  type  studies.  III.  Energy  and  protein 
requirements  of  growing  swine  and  the  utilis¬ 
ation  of  food  energy  in  growth.  H.  H.  Mitchell 
and  T.  S.  Hamilton  (Illinois  Agric.  Exp.  Sta.  Bull., 
1929,  No.  323,  493 — 600). — Analyses  of  carcases 
showed  only  inappreciable  differences  between  types. 
No  type  differences  were  detected  in  the  utilisation  of 
food.  The  dry  matter  and  fat  of  the  carcase  increased, 
whilst  the  protein  and  ash  decreased,  with  age.  The 
protoplasmic  composition  characteristic  of  maturity 
consists  of  water  75 — 76,  protein  20 — 21,  ash  4%. 
The  results  for  female  and  for  castrated  male  animals 
were  similar.  Chemical  Abstracts. 

Effects  of  a  hyperprotein  and  hyperpurine  diet 
(pancreas)  on  the  rat.  P.  Rondini  (Arch.  1st. 
Biochim.  Ital.,  1930,  2,  243 — 26S). — On  a  diet  of 
pancreas,  either  alone  or  mixed  with  flour,  rats  lose 
weight,  especially  in  the  former  case,  whilst  the  kidney 
weight  increases  both  absolutely  and  relatively. 
Other  effects  of  such  diet  include  :  slight  tendency  to 
leucocytosis ;  diffuse  phenomena  of  swelling  in* the 


parenchymal  organs ;  more  marked  vital  colorability 
with  trypan-blue ;  an  acidotic  condition ;  increased 
thermal  reactivity  compared  with  that  caused  by 
subcutaneous  injection  of  peptone  or  suspension  of 
uric  acid;  increased  disposition  to  inflammation. 

T.  H.  Pope. 

Influence  of  the  biological  value  of  albumin  on 
nitrogen  metabolism.  III.  A.  B.  Volovik 
(Zhur.  exp.  Biol.  Med.,  1929,  11,  82— 90).— Com¬ 
parative  experiments  in  scarlet  fever  with  liver-  and 
vegetable-protein  are  recorded. 

Chemical  Abstracts. 

Nitrogen  metabolism  on  a  diet  without  milk. 
A.  B.  Volovik  (Zhur.  exp.  Biol.  Med.,  1929, 11,  91— 
98). — Destruction  of  protein  in  scarlet  fever  was  made 
good  by  means  of  a  diet  free  from  milk  but  containing 
large  quantities  of  carbohydrate  and  moderate  amounts 
of  protein  of  high  biological  value. 

Chemical  Abstracts. 

Paired-feeding  method  in  nutrition  experi¬ 
ments  and  its  application  to  the  problem  of 
cystine  deficiencies  in  food  proteins.  H.  H. 
Mitchell  and  J.  R.  Beadles  (J.  Nutrition,  1930,  2, 
225 — 243). — The  proteins  of  white  bread  and  lean 
beef  are  not  deficient  in  cystine.  The  proteins  of 
navy  beans,  potatoes,  milk,  and  garden  peas  are 
deficient  in  supplying  the  growth  requirements  of  the 
rat.  The  addition  of  cystine  to  the  garden  pea  ration 
did  not  modify  the  completeness  of  digestion  of  the 
nitrogen  compounds  contained  in  it.  The  method  is 
satisfactory.  Chemical  Abstracts. 

Fate  of  di-iodotyrosine  in  the  animal  organism. 
G.  L.  Foster  and  A.  B.  Gutman  (J.  Biol.  Chem.,  1930, 
87,  289 — 294). — After  oral  administration  of  large 
amounts  of  di-iodotyrosine  to  rabbits,  60%  was 
recovered  unchanged  from  the  urine;  10%  of  the 
iodine  was  present  as  iodide,  and  18%  as  partly 
racemised  d-3  :  5-di-iodophenyl-lactic  acid,  m.  p.  158— 
159°.  The  remaining  12%  of  the  iodine  could  not  be 
traced.  C.  R.  Harington. 

Physiology  of  pyrimidines.  II.  Metabolism 
of  uridine  and  cytidine.  O.  H.  Emerson  and  L.  R. 
Cerecedo  (J.  Biol.  Chem.,  1930,  87,  453 — 462). — 
After  oral  administration  of  small  amounts  to  dogs 
both  uridine  and  cytidine  were  oxidised  to  carbamide, 
the  behaviour  of  cytidine  being  thus  markedly  different 
from  that  of  cytosine  (A.,  1928,  200).  Administration 
of  larger  amounts  of  cytidine  caused  an  excretion  of 
more  residual  nitrogen  than  can  be  accounted  for  by 
that  administered;  a  stimulation  of  metabolic  pro¬ 
cesses  was  thus  indicated.  The  carbon :  nitrogen 
ratio  of  the  urine,  which  under  normal  conditions  had 
the  practically  constant  value  of  0-65,  was  increased 
after  administration  of  the  nucleosides. 

C.  R.  Harington. 

Nutritive  value  of  cereal  breakfast  foods.  Ill- 
Rate  of  digestion  and  absorption  as  determined 
by  experiments  on  rats.  H.  A.  Mattill  and  H.  G. 
Smith  (J.  Nutrition,  1930,  2,  217— 224).— Physical 
consistency,  rather  than  the  presence  of  roughage, 
determines  the  time  during  which  the  food  remains  in 
the  stomach.  Chemical  Abstracts. 

Relative  nutritive  value  of  carbohydrates  and 
related  compounds.  T.  Ariyama  and  K.  Taka- 
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hashi  (J.  Agric.  Chem.  Soc.  Japan,  1929,  5,  674 — 
688). — In  experiments  on  rats,  maltose,  lanulose, 
dextrose,  starch  and  dextrin  gave  the  best  results ;  in 
the  next  group  were  galactose,  mannose,  arabinose, 
xylose,  lactose,  sucrose,  inulin,  and  glycogen.  Agar- 
agar,  dihydroxyacetone,  and  a-methylglucoside  are 
inert.  Glucosamine  and  ethylene  glycol  (1-25  g.)  are 
toxic.  Of  the  alcohols,  ethyl  alcohol  is  most  nutritive, 
followed  by  glycerol ;  mannitol  is  inferior.  The  urine 
contained  reducing  substances  after  administration 
of  lactose,  galactose,  mannose,  a-methylglucoside, 
glucosamine,  arabinose,  xylose,  and  dihydroxyacetone. 

Chemical  Abstracts. 

Carbohydrate  metabolism  of  the  normal  new¬ 
born  infant.  I.  H.  M.  Greenwald  and  S. 
Pennell  (Amer.  J.  Dis.  Children,  1930,  39,  281 — 
287). — The  blood-sugar  (fasting),  0-060 — 0-100% 
(average  0-076%),  is  independent  of  the  body-weight. 

Chemical  Abstracts. 

Effect  of  a  yeast  concentrate,  parenterally  and 
enterally  administered,  on  carbohydrate  meta¬ 
bolism.  A.  Bickel  and  I.  A.  Collazo  (Biochem.  Z., 
1930,  221,  295 — 303). — A  sugar-  and  protein-free 
yeast  concentrate,  administered  to  fasting  rabbits, 
reduces  the  sugar  content  of  the  blood  by  30 — 40%. 
Similarly  administered  along  with  dextrose  to  feeding 
rabbits  it  produces  in  3  hrs.  an  increase  of  450 — 550% 
in  the  liver-glycogen  and  one  of  500 — 850%  in  the 
muscle-glycogen.  W.  McCartney. 

Light  and  carbohydrate  metabolism.  A. 
Gioon  (Strahlenther.,  1929,  34,  592 — 597;  Chem. 
Zentr.,  1930,  i,  1001). — After  administration  of 
dextrose  the  blood  is  less,  and  after  that  of  insulin 
more,  transparent  to  infra-red  rays.  The  transparency 
in  pathological  conditions  was  determined. 

A.  A.  Eldridge. 

Fat  metabolism.  I.  Rate  of  digestion  of  fats 
as  determined  by  chylomicrons  of  the  blood. 
E.  H.  MacArthur  (J.  Biol.  Chem.,  1930,  87,  299— 
306). — A  variety  of  fats,  alone  or  admixed  -with  cello- 
pban  or  bran,  was  administered  to  white  rats  and  to 
normal  young  women  after  a  fasting  period  of  12 — 
15  hrs. ;  the  rates  of  absorption  were  determined  from 
the  number  of  chylomicrons  (microscopic  fat  particles) 
present  in  the  blood  at  definite  intervals.  Butter  or 
cod-liver  oil  alone  is  absorbed  much  more  rapidly 
than  butter  admixed  with  bran. 

C.  R.  Harington. 

Are  the  fatty  acids  of  the  phosphatides  of 
homeotherms  independent  of  the  nature  of  the 
food  ?  E.  F.  Terroine  and  C.  Hatterer  (Bull. 
Soc.  Chim.  biol.,  1930,  12,  674— 681).— The  iodine 
values  of  the  total  fatty  acids  of  the  phosphatides  of 
the  liver  or  muscle  of  the  rabbit  or  of  the  pigeon  are 
the  same  in  normal  animals,  whether  fasting  or  on  a 
diet  exclusively  of  carbohydrate  or  of  fats  of  high 
iodine  value.  W.  O.  Kermack. 

Effect  of  iron  on  metabolism.  R.  Sanders 
(Arch.  exp.  Path.  Pharm.,  1930, 151,  1 — 11). — During 
the  administration  of  ferrous  chloride  by  mouth  to 
dogs,  no  definite  variation  in  the  weight  of  nitrogen 
balance,  or  gas  metabolism,  of  the  animals  was 
observed.  W.  O.  Kermack. 


Ferric  citrate  as  an  ingredient  of  mineral  mix¬ 
tures  in  paired-feeding  experiments  with  grow¬ 
ing  swine.  W.  E.  Carroll,  H.  H.  Mitchell,  and 
G.  E.  Hunt  (J.  Agric.  Res.,  1930,  40,  921—926).— 
Feeding  of  ferric  citrate  (3  g.  daily)  to  young  pigs  did 
not  affect  their  rate  of  growth.  The  blood  of  treated 
pigs  had  higher  iron  contents  and  red  cell  counts,  but 
the  results  were  without  physiological  significance. 

A.  G.  Pollard. 

Effect  of  addition  of  iron  to  an  adequate  diet. 
M.  T.  Potter  and  M.  M.  Kramer  (Trans.  Kansas 
Acad.  Sci.,  1929,  32,  31 — 33). — Ferric  chloride 
increases  the  luemoglobin  content  of  the  blood  of  the 
young  rat.  Chemical  Abstracts. 

Behaviour  of  ferrous  salts  in  the  digestive 
tract.  M.  Messini  (Ar.  Int.  Pharm.  Ther.,  1929,  35, 
206 — 217 ;  Chem.  Zentr.,  1930,  i,  1001). — Ferrous 
salts,  administered  orally,  are  resorbed,  ferrous  phos¬ 
phate  being  found  in  the  wall  of  the  intestinal  canal. 

A.  A.  Eldridge. 

Late  results  of  intravenous  injection  of 
colloidal  iron.  D.  F.  Cappell  (J.  Path.  Bact.,  1930, 
33,  175 — 196). — A  compound,  probably  with  plasma- 
proteins,  which  can  pass  through  capillary  walls  is 
formed.  Chemical  Abstracts. 

Deposition  of  calcium  in  the  skin.  R.  Masuda 
(Mitt.  allg.  Path.  Anat.  Tohoku,  1930,  6, 103—152).— 
Daily  administration  of  calcium  lactate  (3  g.  by  the 
mouth)  or  chloride  (2  c.c.  of  a  5%  solution,  intra¬ 
venously)  causes  only  a  transitory  increase  in  the 
serum-calcium.  In  animals  so  treated,  but  not  nor¬ 
mally,  the  skin  and  muscles  in  the  vicinity  of  the 
effects  of  a  blow  contain  markedlymore  calcium  (chiofty 
as  phosphate)  than  uninjured  areas.  Intragluteal  in¬ 
jections  of  lead  acetate,  basic  bismuth  nitrate,  copper 
sulphate,  or  mercuric  chloride  sometimes  produced 
calcium  deposits  in  the  kidney,  liver,  and  muscles  at 
the  site  of  injection.  No  relation  between  calcium 
deposition  and  free  fatty  acids  or  lipins  was  found. 

Chemical  Abstracts. 

Distribution  of  arsenic  in  the  organism  after 
intravenous  injection.  A.  Mantegazza  (Biochem. 
Terap.  sperim.,  1929,  16,  153 — 159;  Chem.  Zentr., 
1930,  i,  1001). — With  rabbits  (after  death  in  0-5 — 1 
hr.)  the  muscle  contained  16-66 — 19-74,  the  liver 
9-18 — 10-19,  kidneys  1-83 — 3-12,  and  all  other  organs 
less  than  1%  of  the  quantity  of  arsenic  injected. 

A.  A.  Eldridge. 

Influence  of  drugs  on  the  transmission  of 
arsenic  into  aqueous  humor.  A.  C.  Krause, 
A.  M.  Yudkin,  M.  A.  Stevens,  W.  W.  Bunnel,  and 
D.  T.  Hughson  (J.  Pharm.  Exp.  Ther.,  1930,  39, 
153 — 163). — No  arsenic  was  detected  in  the  aqueous 
humor  of  dogs  2  hrs.  after  the  intravenous  injection 
of  various  arsenicals.  After  repeated  paracentesis  of 
the  anterior  chamber,  arsenic  was  present. 

The  instillation  of  pilocarpine  into  the  conjunctival 
sac  caused  arsenic  to  appear  in  the  aqueous  humor 
after  the  injection  of  salvarsan,  sulpharspbenamine, 
and  tryparsamide.  Eserine,  after  injection  of  neo- 
salvarsan  and  sulpharsphenamine,  and  arecoline  after 
injection  of  sulpharsphenamine,  gave  similar  results. 
The  amounts  of  arsenic  present  in  the  aqueous  humor 
after  pilocarpine  treatment  were  not  proportional 
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to  the  respective  arsenic  contents  of  the  different 
arsenicals.  Treatment  with  hypertonic  saline,  atrop¬ 
ine,  and  adrenaline  did  not  cause  the  penetration  of 
arsenic  into  the  anterior  chamber. 

Instillation  of  adrenaline,  eserine,  and  pilocarpine 
caused  an  increase  in  the  protein  in  the  aqueous  humor, 
ethylmorphine  caused  a  variable  increase,  whilst 
atropine  and  ephedrine  caused  no  increase. 

G.  F.  Marxian. 

Investigation  of  the  water  economy  of  the  skin 
by  means  of  the  weal  test.  II.  Influence  of 
local  cutaneous  application  of  compounds  and 
active  substances  derived  from  the  blood  on  the 
absorption  of  intracutaneous  saline  weals.  D. 
Adlersberg  and  A.  Perutz  (Arch.  exp.  Path. 
Pharm.,  1930,  151,  129 — 145). — Xylene  hastens  the 
absorption  of  saline  weals ;  ethyl  chloride  retards  it. 
Amyl  nitrite,  theophylline,  and  pituitrin  all  accelerate 
the  absorption,  although  the  effect  of  the  first  two  can 
be  counteracted  by  pituitrin.  P.  G.  Marshall. 

Toxicology  of  “  benzine."  N.  V.  Lazarev 
(Arch.  Hyg.,  1929,  102,  227—239;  Chem.  Zentr., 
1930,  i,  553). — Experiments  on  mice  indicate  that  in 
acute  poisoning  the  toxic  effect  depends  chiefly  on 
the  percentage  ratio  between  paraffins,  cycZoparaffins, 
and  aromatic  hydrocarbons.  For  a  small  content  of 
benzene  and  its  homologues  the  toxicity  (for  the  same 
b.  p.)  is  increased  with  increasing  content  of  cyclo- 
paraffins.  The  “  one-phase  ”  toxicity  increases  with 
rise  of  b.  p.,  whilst  the  “  two-phase  ”  toxicity  de¬ 
creases.  The  density  affords  some  indication  of  the 
relative  toxicity  of  samples,  especially  if  the  per¬ 
centage  of  aromatic  hydrocarbons  is  low  and  in  equal 
b.  limits  of  the  naphtha  fractions  to  be  compared. 
The  toxicity  of  “  benzine  ”  was  not  markedly  altered 
by  purification.  “  Benzine  ”  obtained  by  Bergius’ 
pirocess  is  similar  to  natural  “  benzine  v  in  toxicity. 

A.  A.  Eldridge. 

Comparison  of  the  premedication  values  of 
barbituric  acid  derivatives  in  their  relation  to 
nitrous  oxide  anaesthesia.  M.  F.  Stormont,  I. 
Lampe,  and  0.  W.  Barlow  (J.  Pharm.  Exp.  Ther., 
1930,  39, 165 — 175). — Experiments  showing  the  effect 
on  nitrous  oxide-oxvgen  anaesthesia  in  adult  albino 
rats,  of  previous  administration  of  “  dial,”  tsopropyl- 
altylbarbituric  acid,  “  neonal,”  “  luminal,”  “  amytal,” 
and  “  barbital  ”  are  described.  The  first  three  of 
these,  which  have  the  higher  therapeutic  coefficient 
(narcotic  dose/lethal  dose)  when  administered  alone, 
are  effective  in  prolonging  the  duration  of  anaesthesia 
with  a  85  :  15  mixture  of  nitrous  oxide  and  oxygen, 
previously  induced  with  a  95  :  5  mixture,  from  about 
2 — 5  min.  to  more  than  30  min.,  in  doses  of  30%  of  the 
M.L.D.  They  are  also  effective  in  similar  doses  in 
lowering  the  effective  concentration  of  nitrous  oxide 
for  the  induction  of  the  anaesthesia  from  a  95  :  5  to  a 
85  :  15  mixture. 

The  last-named  three  substances,  which  have  a 
lower  therapeutic  coefficient,  require  to  be  adminis¬ 
tered  in  doses  of  37-5 — 45%  of  the  M.L.D.  to  produce 
these  effects.  G.  F.  Marrian. 

Blood-sugar  curve  in  1  ‘  pernocton  '  ’  anaes¬ 
thesia.  I.  N.  Dimitrijevic  (Arch.  exp.  Path.  Pharm., 
1930,  151,  91 — 99). — Administration  of  “  pernocton  ” 


(sodium  see.-butylbromoallylbarbiturate)  to  rabbits 
usually  results  in  a  small  increase  in  the  blood- 
sugar  concentration.  The  effect  of  the  simultaneous 
administration  of  adrenaline,  insulin,  or  ergot  a  mine 
tartrate  has  also  been  studied.  W.  0.  Kermack. 

Duration  of  action  of  drugs.  I.  Analgesics 
and  hypnotics.  II.  Mydriatic  actions  of 
adrenaline  and  atropine.  T.  Koppanyi  and  A. 
Lieberson  (J.  Pharm.  Exp.  Ther.,  1930, 39, 177—185, 
187 — 199). — I.  The  average  minimum  fatal  close  of 
the  analgesics  antipyrine  and  amidopyrine  were  deter¬ 
mined  for  cats  by  oral  and  intravenous  administration, 
and  of  the  hypnotics  barbital  and  amytal  by  intra¬ 
venous  administration.  The  amounts  of  these  sub¬ 
stances  required  to  produce  death  when  administered 
at  short  intervals  in  fractions  of  the  M.L.D.  were  also 
determined.  The  difference  between  this  figure  and 
the  M.L.D.  was  considered  to  represent  the  amount 
of  the  substance  eliminated  during  the  experiment. 

The  amounts  of  the  drugs  eliminated  over  24  hrs. 
were  calculated  to  be  :  antipyrine,  orally  115%  of 
the  M.L.D.,  intravenously  550% ;  amidopyrine,  orally 
120%  of  the  M.L.D.,  intravenously  300% ;  barbital 
and  amytal  intravenously,  5  and  45 — 50%  of  the 
M.L.D.  respectively. 

II.  The  duration  and  intensity  of  mydriasis  in  cats 
induced  by  intravenous,  intra-arterial,  and  intra¬ 
ocular  injection  of  adrenaline  and  atropine  (not  intra¬ 
arterially)  in  graded  doses  were  studied.  From  a  com¬ 
parison  of  the  amounts  required  to  produce  a  given 
effect  by  the  different  methods  of  administration,  the 
fraction  of  the  dose  responsible  for  the  mydriatic 
effect  was  roughly  calculated.  The  circulation  time 
wras  found  by  noting  the  interval  between  the  induc¬ 
tion  of  mydriasis  in  the  left  and  right  eyes  after 
injection  of  adrenaline  into  the  left  common  carotoid 
artery. 

Paraldehyde  anaesthesia  causes  an  increased  sus¬ 
ceptibility  to  adrenaline  mydriasis. 

G.  F.  Marrian. 

Cocaine  glycogenolysis  and  influence  of 
atropine  on  the  glycogen  mobilisation  by 
cocaine.  R.  Ishii,  S.  Sakata,  and  T.  Taniuchi 
(Folia  Pharmacol.  Japon.,  1929,  9,  No.  1,  9). — Experi¬ 
ments  with  toad-liver  show  that  cocaine  augments 
glycogen  mobilisation,  whilst  atropine  is  without 
action.  The  alkaloids  are  antagonistic  in  the  carbo¬ 
hydrate  metabolism  of  the  liver. 

Chemical  Abstracts. 

Pharmacology  of  tropine.  Relationship  be¬ 
tween  its  secondary  alcoholic  group  and  its 
cardiovascular  action.  R.  Hazard  (J.  Pharm. 
Chim.,  1930,  [viii],  11,  513— 522).— Tropine  has  a 
vasodilator  action  similar  to  that  of  atropine,  whilst 
^-tropine  has  a  vasoconstrictor  action  similar  to  that 
of  nicotine.  If  the  tertiary  amino-group  is  oxidised 
to  AT-oxytropine,  both  isomerides  lose  all  physiological 
action.  Nortropine  has  no  action,  but  nor-^-tropme 
has  a  vasoconstrictor  action  similar  to  that  of  ^-tropine 
itself.  Tripinone  has  properties  resembling  those  o 
^-tropine,  tropinoneoxime  is  inactive,  whilst  the  senu- 
carbazone  greatly  augments  the  activity  of  the  ketone, 
at  the  same  time  rendering  it  more  constant. 

B.  W.  Town. 
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Action  of  substances  of  the  pilocarpine  group 
(pilocarpine,  arecoline,  physostigmine)  on  the 
gas  content  of  the  blood.  A.  M.  Preobraschenski 
(Russian  J.  Physiol.,  1930, 13, 19 — 32). — Experiments 
on  dogs  show  that  all  substances  of  the  pilocarpine 
group  diminish  greatly  the  oxygen  content  of  venous 
blood  and  leave  unchanged  or  increase  slightly  that 
of  arterial  blood ;  decrease  of  the  latter  is,  however, 
caused  by  large  doses  of  physostigmine.  If  the 
decrease  of  the  amount  of  oxygen  in  venous,  with 
normal  content  in  arterial,  blood  is  the  result  of 
increased  oxygen  absorption  by  the  tissues,  and 
diminution  of  the  oxygen  content  of  arterial  blood 
the  result  of  insufficient  arterialisation  of  the  blood 
in  the  lungs,  the  increased  consumption  of  oxj'gen' 
must  be  a  characteristic  common  to  all  substances  of 
the  group.  The  arterialisation  of  the  blood  in  the 
lings  thus  compensates  for  the  oxygen  consumed, 
■scept  that,  in  most  of  the  cases  in  which  physostig- 
mine  and  all  in  which  toxic  doses  of  the  other 
substances  were  administered,  the  oxygen  content  of 
the  arterial  blood  falls.  T.  H.  Pope. 

Dependence  of  the  sugar  curves  of  the  blood 
on  acid  and  alkaline  diets  with  subcutaneous 
injection  of  pilocarpine.  E.  T.  Minker-Bog- 
daxova  (Russian  J.  Physiol.,  1930,  13,  151 — 156). — 
An  acid  or  an  alkaline  diet  influences  the  sugar  of  the 
blood  but  little,  the  sugar  content  and  its  maximum 
and  minimum  values  being  approximately  the  same 
in  the  two  cases.  With  either  diet,  subcutaneous 
injection  of  pilocarpine  produces  neither  a  definite 
increase  nor  a  definite  lowering  of  the  sugar  content 
of  the  blood,  but  the  divergences  from  the  mean 
value  are  more  marked  than  those  of  most  of  the 
control  experiments.  T.  H.  Pope. 

Effect  of  curare  on  the  carbohydrate  meta¬ 
bolism  and  on  the  urinary  secretion  ;  protective 
action  of  the  liver.  A.  Partos  (Pfluger’s  Archiv, 

1929,  223,  40 — 46;  Chem.  Zentr.,  1930,  i,  705).— 
injection  of  curare  into  rabbits  causes  hyperglycaemia. 
The  urinary  solids  are  diminished. 

A.  A.  Eldridge. 

Fixation  of  cocaine  hydrochloride  on  nerve 
fibres.  J.  Reonier  and  G.  Valette  (Compt.  rend., 

1930,  190,  1453 — 1454). — The  adsorption  of  cocaine 

hydrochloride  on  animal  charcoal  or  on  strips  of  the 
pncumogastric  nerve  of  the  ox  conforms  to  the  normal 
adsorption  curve  of  Freundlich  and  is  complete  within 
2brs.  C.  C.  N.  Vass. 

Detoxification  of  nicotine  by  ultra-violet  rays. 
A|  J.  Pacini  and  H.  McGuigan  (J.  Pharm.  Exp. 
Tner.,  1930,  39,  241 — 244). — Aqueous  solutions  of 
nicotine  were  exposed  to  ultra-violet  light  from  a 
mercury-vapour  lamp.  Injection  of  such  solutions 
into  the  lymph  sac  of  frogs  failed  to  produce  the 
typical  symptoms  of  nicotine  poisoning,  whilst  intra¬ 
venous  injection  into  a  dog  showed  that  the  vaso¬ 
pressor  action  and  the  stimulating  action  on  respir¬ 
ation  were  also  lost.  Simultaneously  with  the  loss  of 
oxicity,  the  solutions  turned  vellow  and  lost  their 
basicity,  finally  becoming  acid.  ” 
it  is  calculated  that  each  nicotine  molecule  requires 
ougiiiy  1-9  x  10~10  g.-cal.  of  radiant  energy  to  effect 
the  change.  G.  F.  Marrian. 


Relation  between  composition  and  uric  acid 
excretive  action  of  various  cinchophen  deriv¬ 
atives.  I,  II.  T.  Kaku  and  I.  Yamagtjchi  (Folia 
Pharmacol.  Japon.,  1929,  8,  No.  4,  289,  307). — Esters 
of  cinchophen  and  the  erycon  groups  have  in  general 
a  weak  action;  hydroxylated  phenyl  radicals  and 
acetylated  derivatives  react  strongly.  Cinchophen 
derivatives  with  a  methyl  group  in  position  8  in  the 
quinoline  nucleus  react  strongly,  in  position  6  weakly, 
and  in  position  7  not  at  all ;  two  groups  (6-  and  8-) 
retard  the  excretion.  A  methoxvl  group  in  the  phenyl 
nucleus  increases  the  excretion,  whilst  a  hydroxyl  or 
acetyl  group  in  that  nucleus  has  no  effect.  The  action 
of  cinchophen  esters  and  erycon  esters  is  very  weak 
in  comparison  with  that  of  cinchophen  and  erycon. 

Chemical  Abstracts. 

Relationship  between  chemical  composition 
and  uric  acid-excreting  effect  of  cinchophen. 
T.  Kaku  (Folia  Pharmacol.  Japon.,  1929,  9,  No.  1, 
13). — Cinchophen  becomes  inactive  on  decarboxyl¬ 
ation;  reduction  of  the  pyridine  or  benzene  nucleus 
weakens  the  effect.  Disintegration  of  the  pyridine 
nucleus  decreases,  and  of  the  benzene  nucleus  in¬ 
creases,  the  excretory  action. 

Chemical  Abstracts. 

Heart  tonics.  II.  Application  of  biometric 
methods  to  digitalis  standardisation.  W.  Nyiri 
and  L.  Dubois  (J.  Pharm.  Exp.  Ther.,  1930,  39, 
99—109). 

Evaluation  of  digitalis  by  pigeon-emesis  and 
other  methods.  J.  H.  Burn  (J.  Phann.  Exp. 
Ther.,  1930,  39,  221—239). 

Toxicity  of  Bikultulla  formosa  (Western  Bleed- 
ingheart).  O.  F.  Black,  W.  W.  Eggleston,  and 
J.  W.  Kelly  (J.  Agric.  Res.,  1930,  40,  917—920).— 
The  alcoholic  extract  of  tops  of  B.  formosa  (also 
known  as  Dicentra)  contained  an  alkaloid  which  in 
doses  of  2-5 — 5-0  mg.  injected  subcutaneously.' proved 
fatal  to  mice  by  producing  respiratory  paralysis. 

A.  G.  Pollard. 

Toxin  of  the  water  snake  ( Tropidonotus 
natrix).  II.  Pharmacological  action  of  the 
blood,  saliva,  and  secretion  of  the  anal  glands 
and  of  organ  extracts.  Comparison  with  the 
blood  and  secretion  of  the  poison  glands  of  the 
common  European  viper.  O.  Gessner  (Arch, 
exp.  Path.  Pharm.,  1930,  151,  22 — 32). — Pharmaco¬ 
logical  investigation  of  the  toxins  of  the  water  snake 
and  of  the  common  European  viper  indicates  that 
the  principles  acting  on  the  heart  are  in  both  cases 
apparently  of  a  saponin-like  nature. 

W.  O.  Kermack. 

Saponins  ;  pharmacology  of  jegosaponin, 
an  active  component  of  Styrax  japonicus.  T. 
Hondo  (Keijo  J.  Med.,  1930,  1,  71 — 90). — Jego¬ 
saponin,  m.  p.  246°,  is  more  lethal  than  Merck’s 
saponin  to  fish  and  other  cold-blooded  animals,  but 
to  warm-blooded  animals  both  are  about  equally  toxic. 
Jegosaponin  hsemolyses  red  blood-corpuscles.  When 
the  corpuscles  of  various  species  of  animals  are  used 
the  resistances  do  not  follow  the  Rywosch  series. 
Jegosaponin  forms  a  non-hsemolvtic  additive  com¬ 
pound,  m.  p.  297°,  with  cholesterol. 

W.  O.  Kermack. 
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Absorption,  distribution,  elimination,  and 
photodynamic  action  of  “rivanol.”  0.  Schatj- 
MAKN  (Arch.  exp.  Path.  Pharm.,  1930,  151,  197 — 
218). — “  Rivanol  ”  can  be  determined  by  means  of 
the  fluorescence  of  its  solutions  in  50%  acetic  acid 
under  the  influence  of  ultra-violet  light.  Intravenously 
injected  rivanol  is  excreted  in  the  bile  and  urine. 
Red  blood-corpuscles  retain  rivanol  to  some  extent. 
The  appearance  of  traces  of  rivanol  in  the  foetus  and 
the  amniotic  fluid  follows  excessive  doses.  In  man 
only  minimal  amounts  of  rivanol  appear  in  the  urine 
following  oral  administration,  if  the  liver  function  is 
normal.  The  toxicity  to  warm-blooded  animals  is 
not  raised  by  exposure  to  ultra-violet  light. 

P.  G.  Marshall. 

Relationships  between  constitution  and  odour. 
A.  Angeli  (Atti  R.  Accad.  Lincei,  1930,  [vi],  11, 
535 — 541). — The  cyclic  polymethylene  carbonyl  com¬ 
pounds  described  by  Ruzicka  (cf.  A.,  1928,  642; 
1929,  67,  315)  have  odours  similar  to  those  of  the 
artificial  musks  (aromatic  nitro-compounds)  and  of 
ketones  such  as  ionone,  but  do  not  contain  methyl 
groups.  The  view  is  advanced  that  the  presence 
of  a  large  number  of  methylene  groups  in  the  mole¬ 
cules  of  the  former  compounds  may  result  in  deform¬ 
ations  of  the  ring  leading  to  the  production  of  lateral 
nodes  composed  of  several  such  groups  and  able  to 
act  as  methyl  groups.  Evidence  in  support  of  this 
suggestion  is  discussed.  T.  H.  Pope. 

Peptone  shock.  III.  Substance  which 
causes  the  so-called  peptone  blood.  TV,  V. 
Alcohol-soluble  (blood-depressive)  substances 
in  peptone.  T.  Yokota  (Sei-i-kwai  Med.  J.,  1929, 
48,  No.  10,  39 — 53,  No.  11,  67— 72).— Since  peptone 
contains  albumose  the  coagulability  of  the  blood  is 
inhibited  and  the  pressure  falls.  When  ordinary 
peptone  is  injected  the  blood-sugar  rises;  this  falls 
with  return  to  normal  coagulability.  The  blood- 
calcium  is  unaffected.  The  depressor  substance  in 
peptone  is  believed  to  be  choline. 

Chemical  Abstracts. 

Excitant  substance  in  the  central  nervous 
system.  L.  Habep.laxdt  (Pfluger's  Archiv,  1929, 
223,  171—179;  Chem.  Zentr.,  1930,  i,  703).— The 
excitant  action  of  emulsions  of  the  cerebrum  or  mid¬ 
brain  when  injected  into  frogs  is  due  to  a  substance 
which  is  soluble  in  water,  but  not  in  alcohol  or  ether ; 
it  is  dialysable,  and  is  decomposed  when  heated. 

A.  A.  Eldredge. 

Dilatometric  studies  in  enzyme  action.  M. 
Sreexivasaya  and  B.  N.  Sastri  (J.  Indian  Inst. 
ScL,  1930,  13 A,  57— 62).— See  A.,  1929,  1488. 

Enzymic  action  in  oxido-reductionsystems  and 
its  relation  to  non-enzymic  catalysis  in  aqueous 
solutions.  F.  Todt  and  R.  Weidenhagen  (Z.  Ver. 
deut.  Zucker-Ind.,  1930,  80,  81 — 92). — From  the  fact 
that  numerous  cases  of  autoxidation  have  been  found 
to  involve  the  catalytic  action  of  iron,  the  formation 
of  hydrogen  peroxide,  and  the  co-operation  of 
“  active  ”  surfaces,  it  is  concluded  that  the  action,  of 
iron  consists  in  the  discharging  of  two  hydrogen  ions, 
an  atom  of  adsorbed  or  reduced  iron  passing  into 
solution  as  ferrous  iron  at  the  same  time.  It  is 
known  that  in  the  corrosion  of  iron  the  dissolution  of 


the  metal  as  ferrous  ions  is  accompanied  by  formation 
of  hydrogen  peroxide,  by  combination  of  the  displaced 
hydrogen  with  dissolved  oxygen.  The  authors  con¬ 
sider  that  ferrous  ions  adsorbed  on  an  active  surface 
become  quasi-metallic  iron,  owing  to  neutralisation 
of  their  charges  by  the  negative  surface  charges  of 
the  adsorbent ;  in  this  condition  the  iron  is  unstable 
and  tends  to  redissolve,  with  further  peroxide  form¬ 
ation.  This  hypothesis  accounts  for  many  hitherto 
conflicting  observations  regarding  enzymic  oxido- 
reduction  and  purely  chemical  autoxidation.  From 
this  point  of  view  the  specific  action  of  enzymes  appears 
as  specific  adsorptive  properties  of  surfaces. 

J.  H.  Laxe. 

Mode  of  action  of  the  dehydrases.  I.  De- 
hydrase  of  peas  and  its  so-called  co-enzyme.  A. 
Fodor  and  L.  Fraxkexthal  (Fermentforsch.,  1930, 
11,  469 — 489). — A  dehydrase  was  prepared  from  peas 
by  precipitating  an  aqueous  potassium  phosphate 
extract  of  the  meal  with  acetone  and  further  purific¬ 
ation  with  kaolin.  The  activity  was  studied  by  the 
Thunberg  technique.  Potassium  formate  up  to  0-2 If 
increased  the  rate  of  decolorisation  of  methylene-blue, 
whereas  lactate  and  pyruvate  had  an  inhibitory 
action ;  these  effects  were  less  marked  with  a  strong 
enzyme  preparation  (no  kaolin  purification).  Acet¬ 
aldehyde  also  has  an  inhibiting  action.  In  some  oases 
an  aqueous  potassium  phosphate  extract  of  pea  meal 
was  used  after  dialysis.  The  activity  was  greatly 
reduced,  but  was  restored  by  addition  of  boiled  pea 
juice.  The  restoration  was  slight  with  boiled  yeast 
juice  and  detected  only  after  addition  of  formate. 
The  co-enzyme  of  yeast,  unlike  that  of  peas,  is  not 
adsorbed  by  kaolin.  With  germinated  pea  extracts, 
phosphate  mixture  accelerated  only  in  presence  of 
boiled  juice.  Boiled  yeast  juice  now  stimulated 
strongly  even  without  formate. 

J.  H.  Birkixshaw. 

Degradation  of  fructosediphosphoric,  glycero- 
phosphoric,  and  propionic  acids  in  muscle.  A. 
Hahx  and  W.  Haarmann  (Z.  Biol.,  1930,  90,  231- 
236). — Pyruvic  acid  is  produced  from  these  acids  by 
a  dehydrogenase  present  in  muscle  pulp,  and  is  isolated 
as  the  phenylhydrazone .  This  action  takes  place  even 
when  the  lactic  acid  enzyme  has  been  removed  by 
washing.  Lsevulose  is  also  converted  into  pyruvic 
acid  in  the  presence  of  a  hydrogen  acceptor  such  as 
methylene-blue.  In  the  case  of  propionic  acid,  aciyhc 
and  lactic  acids  are  postulated  as  intermediate  pro¬ 
ducts  in  the  formation  of  pyruvic  acid. 

P.  G.  Marshall. 

Influence  of  salts  on  the  activity  of  malt 
catalase.  IV.  M.  O.  Charmandarian  and  A. Jo. 
TnmtrNNiKOVA  (Biochem.  Z.,  1930,  221,  273 — 2S3; 
cf.  A.,  1929,  471,  722). — Inorganic  salts  influence  the 
activity  of  the  catalase  gradually.  In  some  circum¬ 
stances  they  may  inhibit,  in  others  they  may  stimulate 

the  activity  and  these  effects  are  independent  of  the 

hydrogen-ion  concentration.  There  is  a  rccip1^* 
inhibitory  effect  in  the  case  of  ferric  ions  and  ^ 
catalase  when  the  concentration  of  the  ions  is  o 
and  that  of  the  catalase  is  high.  The  action  of  sa  * 
may  be  related  to  a  change  in  the  charge  on 
colloid  and  to  an  increase  in  the  degree  of  its  dispe 
sion.  W.  McCartney. 
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The  complex  between  enzyme  and  products  of 
hydrolysis  in  the  inversion  of  sugar.  H.  Colin 
and  A.  Chatjdun  (Compt.  rend.,  1930,  190,  1415 — 
1417). — Whilst  dextrose  and,  to  a  greater  extent, 
lamflose  decrease  the  initial  velocity  of  the  inversion 
of  sucrose  they  do  not  reduce  the  amount  of  hydrolysis 
effected  by  the  invertase  by  uniting  with  the  enzyme. 
Methyl  and  ethyl  alcohols  and  glycerol  act  like  dilute 
alkalis  in  diminishing  the  initial  rate  of  hydrolysis 
but  increasing  the  amount  of  sugar  inverted. 

C.  C.  N.  Vass. 

Separation  of  a-glucosidase  and  |3-7i-fructos- 
idase  in  yeast  autolysates.  R.  Weideniiagen  (Z. 
Yer.  deut.  Zucker-Ind.,  1930,  80,  155— 165).— The 
separation  of  maltase  from  invertase  described  by 
Willstiitter  and  Bamann  (A.,  1926,  433)  is  according 
V)  the  author  a  separation  of  a-glucosidase  from 
H-fructosidase,  the  former  enzyme  being  capable  of 
ijdrolysing  both  maltose  and  sucrose  (A.,  1928,  1157, 
12S1).  From  extracts  of  auto  lysed  bottom-ferment¬ 
ation  yeast  containing  about  3  times  as  much  fructos- 
idase  as  glucosidase,  the  author  obtained  the  latter 
free  from  the  former  by  adsorption  on  polyaluminium 
hydroxide  B  (cf.  B.,  1923,  181  a),  which  under  certain 
conditions  adsorbed  80%  of  the  glucosidase  and  only 
4%  of  the  fructosidase  present.  Before  elution  of 
the  glucosidase  the  fructosidase  was  removed  from 
tie  adsorbent  by  pre-elution  with  monopotassium 
phosphate  solution.  Finally  a  solution  of  glucosidase 
was  obtained  having  77%  of  the  activity  of  the 
original  yeast  extract.  J.  H.  Lane. 

Influence  of  neutral  salts  on  the  activity  of 
malt  amylase.  H.  C.  Sherman,  M.  L.  Caldwell, 

!  Mid  M.  Cleaveland  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2436—2440). — Sodium  chloride  has  no  appreciable 
effect  in  concentrations  of  0-01 — 0-lJf  on  the  activity 
of  malt  amylase  in  acetate  buffers  at  pa  4-3 — 5-1  (ci. 
this  vol.,  813).  The  activity  of  the  enzyme  is,  how¬ 
ever,  increased  at  4-0— 4-3  with  lower  concen¬ 

trations,  and  atpn  5-1 — 6-2  with  higher  concentrations 
of  the  chloride.  Potassium  chloride  shows  a  similar 
behaviour ;  its  influence  is  slightly  greater.  The  effect 
if  sodium  sulphate  is  similar  in  type,  but  at  pB  4-0 
and  5-5  it  is  less  favourable  than  the  above  chlorides. 
Sodium  nitrate  is  not  so  efficient  as  the  chlorides. 

H.  Burton. 

Neutral  salt  action.  I.  Diastase.  D.  Nara- 
Ianajiurti  (J.  Indian  Inst.  Sci.,  1930, 13A,  63—68).— 
the  effect  of  sodium  chloride  on  the  rate  of  hydrolysis 
°f  electrolyte-free  amylose  by  cholnm  diastase  was 
i  studied.  The  salt  had  the  greatest  effect  when  it 
'ras  added  to  the  enzyme  before  the  addition  of 
starch.  Salt  concentrations  of  0  0001 66 A  and 
shove  retarded  the  hydrolysis.  A  concentration  of 
0'0OOO166Ar  caused  a  slight  acceleration.  It  is  sug- 
gested  that  at  the  low  salt  concentration  the  charge 
°n  the  enzyme  is  reduced,  thereby  increasing  the 
Adsorption  of  the  electrically  neutral  amylose  at 
.  surface.  With  higher  concentrations  the  charge 
ra  neutralised  and  reversed,  leading  to  decreased 
Adsorption  of  the  substrate  and  consequently  to 
u  -Ier  rate  of  hydrolysis.  0-0000166AT-Sodium 
nnlonde  had  no  effect  in  mixtures  buffered  to  the 
°P  imum  pn.  On  the  acid  side  of  the  optimum  an 
4  a 


acceleration  was  observed,  on  the  alkaline  side  an 
inhibition. 

The  hydrolysability  of  different  starches  by  diastase 
depended  on  their  ash  content,  those  with  a  low  ash 
content  being  the  more  readily  hydrolysed.  The 
degree  of  hydrolysis  of  amylopectin  varied  with  the 
method  of  preparation.  G.  F.  Mareian. 

Action  on  methyl-  and  phenyl-glyoxal  of  the 
enzymes  of  green  leaves.  Lime-tree  leaves. 
G.  Pi-Suner  Bayo  (Anal.  Fis.  Quim.,  1930,  28,  371 — 
379). — By  the  action  of  enzymes  extracted  from  fresh 
green  lime-tree  leaves  on  methylglyoxal  inactive  lactic 
acid  is  formed,  but  with  phenylglyoxal  f-mandelic  acid 
is  obtained  in  about  80%  yield;  higher  yields  cannot 
be  obtained  on  account  of  the  presence  in  the  leaf 
extract  of  substances  which  retard  crystallisation. 
Addition  of  co-enzyme  does  not  appreciably  influence 
the  reaction.  H.  F.  Gillbe. 

Stereochemical  specificity  of  the  esterases .  R . 
Ammon  (Fermentforsch.,  1930,  11,  459 — 468). — The 
stereochemical  specificity  of  the  esterases  is  dependent 
on  the  combined  effect  of  the  dissociation  and  hydro¬ 
lysis  constants  of  the  enzyme-ester  complex  formed 
as  intermediate  product.  J.  H.  Birkinshaw. 

Asymmetric  esterification  and  hydrolysis 
caused  by  the  esterases  of  the  pancreas  and  liver 
of  the  pig.  P.  Rona,  R.  Ammon,  and  M.  Werner 
(Biochem.  Z.,  1930,  221,  381 — 391 ;  cf.  this  vol., 
373). — When  powdered  pig  pancreas  acts  on  mixtures 
of  re-butyric  acid  and  tsoamyl  alcohol,  wmmyl  alcohol 
and  water,  or  isobutyl  alcohol,  esterification  takes 
place.  The  powdered  pancreas  produces  l-sec. -butyl 

butyrate  more  rapidly  than  the  d-compound  from 
mixtures  of  di-sec. -butyl  alcohol  and  the  acid,  and, 
correspondingly  the  i-component  of  di-sec. -butyl  re- 
butyrate  is  more  rapidly  hydrolysed  by  the  powdered 
pancreas  (or,  much  better,  by  powdered  pig  liver) 
than  is  the  d-component.  dl-sec.-Bwiyi  n -butyrate, 
prepared  from  its  components  by  the  action  of  hydro¬ 
gen  chloride,  has  b.  p.  149 — 150-5°,  d  0-862. 

W.  McCartney. 

Nuclein  metabolism.  XXII.  Enzymic  fission 
of  thymus-nucleic  acid  with  liver-nucleotidase. 
Thyminnucleoside.  S.  J.  Thannhauser  and  M. 
Angermann  (Z.  physiol.  Chem.,  1930, 189,  174 — 176 ; 
cf.  this  vol.,  249). — Crystals  obtained  from  an  oily 
fraction  of  the  products  of  enzymic  fission  of  thymus- 
nucleic  acid  proved  to  be  thymin-nucleoside,  m.  p. 
185°,  [a]o  +37-5°.  J.  H.  Birkinshaw. 

Nature  of  proteases.  IV.  Does  the  p„ 
optimum  in  the  process  of  protein  digestion 
depend  on  the  activity  of  the  enzyme  prepar¬ 
ations  ?  J.  A.  Smorodincev,  A.  N.  Ad  ova,  and 
O.  N.  Barmina  (Z.  physiol.  Chem.,  1930,  189,  107 — 
111 ;  cf.  A.,  1929,  1198). — The  optimum  prl  for  diges¬ 
tion  of  egg-albumin  by  both  a  strong  and  a  weak 
pepsin  preparation  was  1-10 — 1-20. 

J.  H.  Birkinshaw. 

Nature  of  proteases.  V.  Relations  between 
activity  of  enzymes  and  surface  tension  of  their 
solutions.  J.  A.  Smorodincev  and  A.  N.  Adova 
(Z.  physiol.  Chem.,  1930,  189,  165 — 173). — Active 
preparations  of  pepsin  depress  the  surface  tension  of 
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water  more  strongly  and  have  a  smaller  conductivity 
than  weak  preparations.  Addition  of  hydrochloric 
acid  to  constant  pn  depresses  the  surface  tension. 
At  constant  pu  a  rise  of  temperature  from  1S°  to  38° 
lessened  the  surface  tension  of  weak  and  increased 
that  of  strong  preparations.  With  decreasing  activity 
the  electrical  conductivity  decreases.  The  surface 
tension  and  conductivity  of  caseinogen  and  gelatin 
solutions  during  digestion  were  compared. 

J.  H.  Birkxnskaw. 

Action  of  iV-alkali,  erepsin,  and  trypsin- 
kinase  on  compounds  of  polypeptide  nature 
containing  (3-alanine.  E.  Abderhalden,  T. 
R yudin,  and  E.  Schwab  (Fermentforsch.,  1930,  11, 
515 — 52S).— The  following  substrates  (polypeptides 
and  their  precursors)  were  prepared  :  fi-alanylglycyl- 
glycine,  m.  p.  199 — 200°,  from  (3 -chloropropionylglycyl- 
glycine,  m.  p.  165°;  dl -  ZewcyZ  -  (3 -alanylglycylglycine , 
m.  p.  134°  (decomp.,  froths  at  95°),  from  dl-a-6romo- 
iso/i exotjl -^-alanylglycylglycine,  m.  p.  161°;  dl-leucyl- 
dl  -  Ze«c?/Z-  (3 -alanylglycylglycin e ,  froths  at  124°,  m.  p.  135° 
(decomp.),  from  dl-a-bromoisohexoyl-dl-leucyl-fi-alanyl- 
glycylglycine,  m.  p.  192°;  $-alanyl-\-tyrosine,  m.  p. 
193°,  from  ethyl  fi-iodopropionylA-tyrosinate,  m.  p. 
115°,  or  corresponding  chloro-esler ;  dl-leucyl-^-alanyl- 
1  -tyrosine,  m.  p.  200°  (decomp.),  from  dl-a-6romoiso- 
hexoyl-$-alanyl-\-tyrosine,  m.  p.  170°;  $-alanyl-d\.- 
leucine,  m.  p.  245 — 246°,  from  $-chlorcrpropionybdd- 
leucine,  m.  p.  105° ;  dl-leucyl-$-alanyl-dl-leucine,  m.  p. 
about  183°  (decomp.),  from  d\-u-brmnoisohexoyl-$- 
alanyl-dl-leucine,  m.  p.  about  134°  (decomp.) ;  glycyl- 
dldeucyl-$-alanyl-dl-leucine  from  chloroacetyl-dl-leucyl- 
$-alanyl-d\-leucine.  All  the  halogenoacyl  substances 
were  hydrolysed  by  sodium  hydroxide  but  not  the 
two  polypeptides  (3-alanyl-Z-tyrosine  and  [3-alanyl- 
glycylglycino.  Erepsin  did  not  hydrolyse  the  halo¬ 
genoacyl  substances  or  any  polypeptides  in  which 
(3-alanine  has  a  free  amino-group;  with  substances 
containing  the  (3-alanine  linking,  but  at  neither  end 
of  the  chain,  slight  fission  was  observed.  With 
trypsin-kinase,  (3-alanvlglycylglycine,  dZ-a-bromoiso- 
hexoyl-(3-alanylglycylglycine,  cZ/-leucyl-3-alanylglyeyl- 
glycine,  (3-chloropropionyl-cZZ-loucine,  <ZZ-leucyl-(3-alan- 
yl-cZZ-leucine,  and  possibly  c/Z-oc-bromo?‘sokexoyl-[3- 
alaftyl-rZZ-leucine  were  not  attacked;  the  remainder 
were  hydrolysed.  For  hydrolysis  by  erepsin  the  free 
amino-group,  and  for  trypsin-kinase  the  carboxyl 
group,  must  not  be  carried  by  the  “  unnatural  ”  com¬ 
ponent.  J.  H.  Birkinshaw. 

Significance  of  the  amino-  or  of  the  carboxyl 
group  in  polypeptides  for  the  action  of  definite 
enzyme  complexes.  E.  Abderhalden  and  F. 
Schweitzer  (Fermentforsch.,  1930,  11,  529 — 53S). — 
Derivatives  of  cZZ-leucjdglycyl-dZ-leucine  with  protected 
amino-  and  carboxyl  groups,  viz.,  'N-methyl-dl-leucyl- 
glycyl-dl-leucyldecarboxyglycvne,  m.  p.  127— 12S°  (un- 
corr.),  dl-leucylglycyl-dl-kucyldecarboxyglycine,  m.  p. 
92 — 93°,  were  not  attacked  by  trypsin-kinase,  but 
the  latter  was  hydrolysed  by  erepsin.  The  Ar-methyl 
compound  was  not  hydrolysed  by  yeast  maceration 
juice.  Both  compounds  were  hydrolysed  by  AT-alkali 
hydroxide  at  37°.  J.  H.  Birkinshaw. 

Action  of  A-alkali,  erepsin,  and  trypsin- 
kinase  on  isomeric  polypeptides  containing 


rf-alanine,  rf-a-aminobutyric  acid,  and  f-leucine. 
E.  Abderhalden  and  M.  Saito  (Fermentforsch,, 
1930,  11,  539 — 556). — As  starting  materials  for  the 
preparation  of  the  di-  and  tri-peptides  there  were 
used  \-a-bromopropionic  acid,  [a]f(  —36-5°,  1  -alanine, 
MS  — 12-50°,  d-a.-bromopropiornic  acid,  [«]($  +33-2°, 
formyl-d-leucine,  Mo  +  1S-140,  d -a-bromoisohexok 
acid,  [a]f?  +53-75°,  l-a-amiiiobuiyric  add,  [a]j?  —8-9° 
(cZ-componcnt,  +S-5°),  d-a -bromobutyric  acid,  [a]g 
+27-5°  ( chloride ,  Md  +27-50°).  The  polypeptides 
prepared,  with  their  precursors  were  \-leucyl-d-n- 
aminobutyric  acid,  yellow  at  22S°,  decomp,  at  245°, 
Mo  +25-0°,  from  d-a.-bromoisohexoyl-d-a.-amino- 
butyric  acid,  m.  p.  121°,  [«]g  +33-S°;  Z-leucyl-d- 
alanine,  (a]jj  +19-5°,  from  the  corresponding  bromo- 
compound;  d-a-aminobutyryl-l-leucine,  m.  p.  238° 
(decomp.),  -5-0°,  from  d-a-bromobutyryl-l- 

leucine,  m.  p.  121°,  [aj'fi  +4-7° ;  cZ-a-aminobutyryl- 
<Z-alanine,  m.  p.  245°  (260°  previously  given),  [«]g 
+7-0°,  from  the  6romo-compound,  m.  p.  142°,  [«]“ 
+  16-18°;  d-alanyl-d-oL-aminobutyric  acid,  m.  p.  226° 
(decomp.),  [ajo  —6-8°,  from  d-a-bmmopmpiomjl- 
d-a-aminobutyric  acid,  m.  p.  132°,  [a]'jj  +8-8°;  d- 
alanyl-l-leucyl-d-a-aminobutyric  acid,  m.  p.  248°,  [a]S 
-39-3°,  from  d-a-bromopropionyl-d-u-aminobirtyric 
acid,  m.  p.  125°,  [a]'g  -33-5°;  d-a -aminobidyryl- 
l-leucyl-d-alanine,  m.  p.  231°,  Mo  -38-4°,  from 
d-a-bromobutyryl-l-leucyl-d-alanme,  m.  p.  136°,  [a]? 
—23-9°;  d-alanyl-d-x-aminobutyryl-l-leucine,  m.  p- 
192°,  [«]i?  -35-7°,  from  d-a-bromopropionyl-i-t- 
aminob utyryl-l-leucine,  m.  p.  108°,  Mo  —25-'; 
l-leucyl-d-ot-aminobutyryl-d-alanine,  m.  p.  205°,  [af 
—4-2°,  from  d-u-bromoisohexoyl-d-u-ammobutyrtjl- 
d -alanine-,  \-leucyl-d-alanyl-d-a-aminobutyric  acid, 
m.  p.  206°,  Mo  +7-4°,  from  d-x-bromoisohexoyl- 
d-alanyl-d-a-aminobutyric  acid,  m.  p.  106°. 

Of  the  five  dipeptides  d-alanyl-cZ-a-aminobutyric 
acid  was  most  readily  hydrolysed.  cZ-a-Amino- 
butyryl  -  Z  -  leucine  was  practically  unattacked. 
Erepsin  attacked  the  first-named  dipeptide  and 
<Z-a-aminobutyryl-<Z-alanine  most  strongly;  d-alanyl- 
d-a-aminobutyric  acid  was  practically  unchanged. 
Trypsin-kinase  hydrolysed  none  of  the  five.  The 
slight  alkalinity  of  the  reaction  {pn  7-8)  for  erepsin 
action  does  not  account  for  hydrolysis  by  erepsin, 
since  the  actions  of  alkali  hydroxide  and  erepsin  are 
not  parallel.  As  regards  the  tripeptides  A-alkali 
hydroxide  most  readily  hydrolyses  those  in  which 
tZ-a-aminobutyric  acid  carries  the  carboxyl  group. 

Erepsin  hydrolysed  cZ-a-aminobutyryl-Z-leucine-o- 

alanine  completely,  but  only  one  -CO-NIT  linking 
in  <Z-alanyl-Z-leucyl-(Z-a-aminobutyric  acid  and  >■ 
leucyl-<Z-alanyl-eZ-a-aminobutyric  acid.  Trypsin- 
kinase  hydrolysed  d-a-aminobutyryl-Z-leucyl-#- 
alanine  most  readily.  Trypsin-kinase  hydrolysed 
none  of  the  bromo-compounds  of  the  dipeptides,  bu 
all  the  halogenoacyl  derivatives  of  the  tripeptides. 

J.  H.  Birkinshaw. 

Proteolytic  enzyme  in  ficin,  the  anthelmin  c 
principle  of  leche  de  ligueron.  B.  H.  - 
(J.  Biol.  Chem.,  1930,  87,  251—257).  Leche  ae 
ligueron  (the  sap  of  Ficus  laurifolia)  was  centnWg  _ 
and  the  clear  solution  was  precipitated  by  adai 
of  3  vols.  of  acetone,  the  precipitate  was  redisso  J  < 
again  precipitated,  and  dried ;  it  had  the  elemen  . 
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composition  of  a  protein.  This  substance  contains  an 
enzyme  capable  of  attacking  Ascaris ;  the  enzyme  is 
also  able  to  hydrolyse  caseinogen  and  coagulate 
egg-allnimin.  It  is  irreversibly  destroyed  by  heating 
at  76°  in  aqueous  solution  for  5  min.,  or  by  keeping  at 
j)a  2-3  for  II  hrs.;  it  is  active  over  the  range  pu  4 — 
S  o.  C.  R.  Harington. 

Enzymic  fission  of  glutathione.  I.  W.  Grass- 
mash,-H.  Dyckerhoff,  and  H.  Eibeler  (Z.  physiol. 
Chem.,  1930,  189,  112 — 120). — Glutathione  is  not 
hydrolysed  by  pepsin,  pancreatic  proteinase,  papain, 
or  the  dipeptidase  and  amino-polypeptidase  from  yeast 
and  intestine.  It  is  readily  attacked  by  pancreatic 
carboxy-polypeptidase,  which,  however,  hydro¬ 
lyses  only  one  peptide  linking,  yielding  the  total 
glycine  in  the  free  state  and  a  peptide  residue 
Mcovered  in  80%  yield.  This  shows  that  the  glycine 
is  at  the  end  of  the  chain  and  that  the  carboxyl 
group  is  free.  Since  Hopkins  (A.,  1929, 1491)  obtained 
glycylcystino  anhydride  by  boiling  glutathione  with 
water  the  glycine  is  probably'  attached  to  cysteine. 
Two  formula;  are  possible  for  glutamylcysteinyl- 
glycine  according  as  to  which  carboxyl  group  of 
glutamic  acid  is  linked  up ;  that  in  which  the  amino- 
group  is  in  the  a-position  to  the  free  carboxyl  group 
is  preferred.  J.  H.  Birkinshaw. 

Fermentation  By  yeast  with  altered  perme¬ 
ability  of  the  cell  membranes.  K.  Meyer  (Bio- 
chem.  Z.,  1930,  221,  418 — 424). — The  respiration  of 
yeast  which  had  been  suspended  in  phosphate  solution 
and  shaken  with  olive  oil  or  oleic  acid  was  restricted, 
whilst  its  fermenting  power  was  increased  in  pro¬ 
portion.  When  oil  was  added  to  a  suspension  in 
phosphate  solution  of  acetone-dried  yeast  which 
no  longer  respired,  the  originally  very  weak  fermenting 
power  was  increased  tenfold.  It  is  concluded  that 
the  rate  of  diffusion  through  the  oil-covered  cell 
membrane  is  sufficient  to  allow  fermentation  to 
proceed.  Both  sugar  and  co-enzyme  can  pass 
through  the  oil-covered  membrane  and  there  is  no 
reason  for  supposing  that  sugar  changes  into  a  lipoid- 
soluble  form  before  diffusing.  W.  McCartney. 

Factors  determining  ergosterol  content  of 
yeast.  I.  Species.  C.  E.  Bills,  O.  N.  Massen- 
gale,  and  P.  S.  Prickett  (J.  Biol.  Chem.,  1930,  87, 
259—264). — The  ergosterol  content  of  29  yeasts 
varied,  from  0-2  to  2-0%  of  the  dried  material.  Vari¬ 
ations  were  observed  not  only  between  different 
species,  but  between  different  strains  of  the  same 
species.  A  high  content  of  ergosterol  was  associated 
with  rapid  growth,  but  the  reverse  was  not  necessarily 
the  case.  On  the  whole,  species  is  a  more  important 
determining  factor  for  the  ergosterol  content  than 
cultural  condition.  C.  R.  Harington. 

Enzymes  of  cap-fungi.  N.  N.  Ivanov,  E.  V. 
IIodonova,  and  V.  J.  Tschastuchin  (Ferment- 
torsch.,  1930,  n,  433 — 453). — Aqueous  extracts  of 
the  crushed  tissue  of  the  mushroom  ( Psalliota 
campestris)  contain  maltase,  glycogenase,  amylase, 
proteolytic  enzymes,  and  catal  lase.  These  enzymes 
A)6  unequally  distributed,  the  stem  and  cap  showing 
•he  highest  and  the  hymenium  comparatively  low 
enzyme  content.  Most  enzyme  is  present  when  the 


fruiting  bodies  are  fully  developed  and  sporing. 
Invertase,  inulinase,  and  urease  are  absent.  Other 
fungi,  Lepiota  procera  and  Goprinus  radiatus,  were 
grown  in  pure  culture  on  synthetic  liquid  media,  and 
the  latter  were  examined  for  enzymes.  Peptone 
and  amino-acids  are  utilised  extremely  slowly ;  this  is 
related  to  the  weak  development  of  some  enzymes 
and  the  absence  of  others  (invertase,  inulinase,  and 
urease).  Amylase  was  most  strongly  developed  in 
a  starch  medium ;  maltase  was  present  only  in  small 
amount.  The  limited  distribution  of  the  higher 
fungi  is  correlated  with  their  weak  enzymic  activity. 

J.  H.  Birkinshaw. 

Toxicology  of  the  higher  fungi.  I.  Lactarius 
torminosus.  H.  Steidle  (Arch.  exp.  Path.  Pharin., 
1930,  151,  232 — 252). — Although  certain  strains  of 
this  fungus  are  non-toxic  to  protozoa  and  cold¬ 
blooded  animals  in  general,  the  frog  is  particularly 
susceptible.  Subcutaneous  injection  of  an  extract  of 
the  dried  fungus  gives  rise  to  hyperremia  and  fatty' 
degeneration  of  the  liver.  Oral  administration  of 
extracts  to  warm-blooded  animals  produces  symptoms 
of  poisoning  such  as  fatty  degeneration.  Parenteral 
administration  in  rabbits  reduces  both  the  number  and 
haemoglobin  content  of  the  corpuscles.  Choline  and 
traces  of  muscarine  are  probably  present  in  the 
fungoid  extracts,  which  act  like  convulsive  poisons. 

P.  G.  Marshall. 

Acid  formation,  respiration,  oxidase  reaction, 
and  dehydrogenating  power  of  some  Asper¬ 
gillus  species.  H.  Tamiya  and  T.  Hida  (Acta 
Phytochim.,  1929,  4,  343 — 361). — When  grown  under 
conditions  favourable  to  the  formation  of  acids, 
gluconic  acid  was  produced  by  A.  aureus,  Awamori, 
candidus,  clavatus,  flames,  flatus  var.,  fumigatus, 
giganteus,  gymnosardee,  melleus,  niger,  ochraceits, 
Onikii,  oryzee,  varians,  and  Wentii,  but  not  by  A. 
ostianus  and  soya;  kojic  and  citric  acids  were  less 
common,  whilst  oxalic  acid  was  found  only  in  cultures 
of  A.  flatus  and  varians.  Respiration  and  cellular 
oxidation  were  studied.  Thunberg’s  citricodehydro- 
genase  was  not  observed.  No  relation  was  found 
between  the  rate  of  respiration,  acid  formation, 
action  of  indophenolase,  anabolic  quotient,  and 
methylene-blue  reaction.  Chemical  Abstracts. 

Enzymes  and  salt  ions.  I.  Invertase  of 
Penicilliutn  lacking  potassium.  G.  von  Doby 
and  Z.  I.  Kert£sz  (Z.  physiol.  Chem.,  1930,  189, 
177 — 192). — Penicitlium  glaucum,  Link,  was  cultiv¬ 
ated  on  a  medium  consisting  of  sucrose  and  inorganic 
salts.  The  maximum  dry  weight  of  mycelium  was 
attained  on  20%  sugar ;  in  absence  of  potassium  the 
yield  was  considerably'  depressed.  The  invertase 
of  the  mould  does  not  diffuse  into  the  medium  at 
acid  reaction ;  it  was  obtained  and  the  amount 
present,  as  shown  by  the  reaction  constant,  determined 
using  an  aqueous  suspension  of  the  crushed  mycelium. 
The  p„  optimum  of  the  enzyme  under  all  conditions 
was  4-5.  In  absence  of  potassium  the  effect  of  the 
nutrient  sugar  concentration  on  the  quantity  of 
invertase  secreted  was  the  opposite  of  that  observed 
with  a  complete  medium.  By  omitting  the  potassium 
a  considerable  increase  in  invertase  was  attained. 
Salts  did  not  activate  the  invertase  of  PeniciUium , 
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contrary  to  that  of  sugar-beet  (cf.  A.,  1927,  79).  The 
autolysis  optimum  was  at  p!t  5. 

J.  H.  Birkinshaw. 

Soluble  enzymes  secreted  by  Hynicnoniycetes. 
Degradation  of  lignin.  L.  Lutz  (Compt.  rend., 
1930,  190,  1455 — 1457). — The  jollification  of  the 
lignin  of  the  beech  by  Coriolus  versicolor  proceeds  in 
a  similar  manner  to  that  in  the  formation  of  insoluble 
gums.  The  gum  consists  mainly  of  xylan  with  traces 
of  galactan,  mannan,  and  laevulan.  Further  hydrolysis 
yields  soluble  gums  and  sugars  which  form  the  source 
of  carbon  for  the  growth  of  the  fungus.  Simultaneously 
the  fungus  ferments  the  sugars,  producing  alcohol. 

C.  C.  N.  Vass. 

Sterilising  wood  blocks  to  be  used  in  the 
culture  of  wood-inhabiting  fungi.  C.  W.  Fritz 
{Phytopath.,  1930,  20,  449 — 450). — Wood  blocks 
may  be  sterilised  by  exposure  to  fumes  of  glacial 
acetic  acid  for  6  hrs.,  the  blocks  being  turned 
after  3  hrs.  Absorbed  acid  is  removed  by  trans¬ 
ferring  the  blocks  to  large  sterile  vessels  in  which 
most  of  the  acid  may  be  evaporated,  and  finally 
washing  in  sterile  water.  A.  G.  Pollard. 

Influence  of  gaseous  nitrogen  on  the  organic 
catalysis  of  nitrogen  fixation  by  Azotobacter. 
D.  Burk  (J.  Physical  Chem.,  1930, 34, 1174 — 1194). — 
The  chemical  mechanism  of  nitrogen  fixation  by 
Azotobacter  at  the  ordinary  temperature  and  pressure 
has  been  investigated.  At  0-2  atm.  of  oxygen, 
nitrogen  is  fixed  at  an  appreciable  rate  only  above 
0-05  atm.  and  tends  to  reach  a  maximum  at  5—10  atm. 
Between  0-05  and  5  atm.  the  rate  of  fixation  is 
practically  directly  proportional  to  the  pressure  of 
nitrogen.  In  the  presence  of  humic  acid  or  at  0-05 
atm.  of  oxygen,  the  proportionality  begins  at  zero 
pressure  of  nitrogen.  Humic  acid  increases  the  rate 
and  efficiency  of  nitrogen  fixation  and  decreases  the 
limiting  available  nitrogen  pressure  to  below  0-05  atm., 
but  it  is  not  directly  concerned  in  the  chemical 
mechanism  of  fixation.  Nitrogen  fixation  has  been 
established  by  measuring  decreases  of  gaseous  nitrogen 
as  well  as  by  increases  of  fixed  nitrogen.  The  failure 
of  legume  bacteria  to  fix  nitrogen  in  the  absence  of  a 
host  plant  has  been  confirmed  at  various  pressures 
from  0  to  1  atm.  of  nitrogen,  hydrogen,  or  oxygen. 

L.  S.  Theobald. 

Influence  of  gaseous  oxygen  on  the  organic 
catalysis  of  nitrogen  fixation  by  Azotobacter.  D. 
Burk  (J.  Physical  Chem.,  1930,  34,  1195 — 1209). — 
The  oxygen  pressure  functions  controlling  Azotobacter 
(cf.  preceding  abstract)  with  respect  to  respiration, 
growth,  efficiency  of  growth,  p,„  and  humic  acid 
obtain  in  both  free  and  fixed  nitrogen,  and  give  no 
indication  of  the  chemical  mechanism  of  nitrogen 
fixation.  The  mechanism  of  respiration  is  discussed. 

L.  S.  Theobald. 

Influence  of  unsaturated  fatty  acids  on  the 
virulence  of  tubercle  bacilli.  G.  Platonov  (Amer. 
Rev.  Tuberc.,  1930,  21,  362— 369).— Fats  of  the 
unsaturated  type  act  bacteriolvtically,  retard  the 
growth  of  tubercle  bacilli,  and  lower  their  virulence. 

Chemical  Abstracts. 

Use  of  precipitated  diphtheria  toxin  in  the 
preparation  of  anti-diphtheria  serum.  P.  Sedal- 


lian  and  (Mme.)  Clavel  (Compt.  rend.,  1930,  190, 
1525— 1526).— The  precipitate  obtained  when 
diphtheria  toxin  is  adjusted  to  pa  4-7  (cf.  A.,  1928, 
1286 ;  1929,  220)  is  dissolved  in  a  neutral  peptone 
broth  (Martin),  and  then  injected  (in  increasing 
amounts  during  3  months)  into  horses.  The  serum 
obtained  is  of  the  same  value  (as  an  antigen)  as  that 
resulting  from  injection  of  the  original  toxin. 

H.  Burton. 

Factors  influencing  survival  of  bacteria  in 
water  and  in  saline  solutions.  E.  N.  Ballantyne 
(J.  Bact.,  1930,  19,  303 — 320). — The  effect  of  sodium 
chloride  solutions  on  the  survival  of  certain  pathogenic 
organisms  is  examined.  Low  temperature,  a  minimum 
of  nutrients,  and  a  minimum  of  sodium  chloride 
favoured  survival  but  not  growth  of  the  organisms. 

A.  G.  Pollard. 

Oligodynamic  action  of  metals  and  metallic 
salts  on  bacteria  at  various  oxygen  pressures. 

P.  Hofmann  (Zentr.  Bakt.  Par.,  1929, 114,  216 — 227; 
Chem.  Zentr.,  1930,  i,  S46). — Colloidal  silver,  gold,  or 
copper  has  a  more  intense  oligodynamic  action  the 
higher  is  the  oxygen  content ;  metallic  salts  exhibit 
unchanged  oligodynamic  action  in  absence  of  oxygen. 
The  oligodynamic  action  is  an  effect  of  the  metallic 
ion.  .  A.  A.  Eldredge. 

Bactericidal  action  of  chlorine.  C.  A.  Saga- 
stume  and  A.  A.  Solari  (Rev.  fac.  cienc.  quirn.  La 
Plata,  1929,  6,  I,  37 — 51). — In  experiments  designed 
to  test  the  radiation  hypothesis  of  the  bactericidal 
action  of  hypochlorites  inconsistent  results  were 
obtained.  Chemical  Abstracts. 

Preservation  of  fruit  juice  with  formic  acid,  j 
A.  Hanak  (Biochem.  Z.,  1930,  221,  467—472).-  J 
Non-motile  bacilli  which  are  unaffected  by  intense 
ultra-violet  irradiation  have  been  found  to  grow  on 
raspberry  juice  which  contained  0-27%  of  formic  acid 
in  addition  to  other  free  acids.  The  presence  of  air 
favours  if  it  is  not  essential  to  the  growth  of  the 
organisms,  which  can  be  stained  with  carbolfuchsin 
and  may  belong  to  several  species  or  exist  in  several 
forms.  •  As  a  result  of  the  growth  of  the  bacilli  the 
formic  acid  content  of  the  juice  decreases  or  dis¬ 
appears.  W.  McCartney. 

Fungicidal  action  of  sulphur.  I.  Alleged  role 
of  pentathionic  acid.  F.  Wilcox. on  and  S.  E.  A. 
McCallan  (Phytopath.,  1930,  20,  391 — 417).— The 
toxicity  of  pentathionic  and  sulphuric  acids  and  of  | 

hydrogen  sulphide  towards  several  pathogenic  fungi  u  | 

examined.  Pentathionic  and  sulphuric  acids  exhibit  j 
identical  toxicity,  which  is  apparently  due  to  hydrogen-  ■; 

ion  concentration.  Hydrogen  sulphide  has  200  times 

the  toxicity  of  these  acids.  Neutral  pentathionates 
are  non-toxic  to  Sclerotinia  americana,  but  become 
toxic  when  decomposed  by  sodium  carbonate  vita 
the  formation  of  colloidal  sulphur.  Water  extrac^ 
of  sulphur  contain  pentathionic  acid,  but  are 
toxic.  The  toxicity  of  a  300-mesh  sample  of  snip 
is  unaltered  by  removal  of  adhering  pentathiowc 
with  alkali.  Pentathionic  acid  is  not  an  import 
factor  in  the  toxicity  of  sulphur.  A.  G.  Pollard- 

Comparative  experiments  on  the  “ffluence 
I-  and  d {-adrenaline  and  adrenalone  on  the  a 
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[-sugar]  picture  of  rabbits.  S.  Amah  (Folia 
Pharmacol.  Japon.,  1929,  8,  No.  3,  1 — 7). — t/Z-Adrcnal- 
ine  is  half  as  potent  as  Z-adrenaline ;  adrcnalone  is 
0-01  as  potent.  Chemical  Abstracts. 

Influence  of  the  blood-calcium  on  the  pressor 
action  of  adrenaline.  H.  Machu  (Folia  Pharmacol. 
Japon.,  1929,  8,  No.  3,  184). — Rise  in  blood-calcium 
diminishes  the  action  of  adrenaline. 

Chemical  Abstracts. 

Action  of  calcium  and  potassium  ions  in 

I  sugar  metabolism  through  adrenaline.  R.  Ishii 
and  S.  Sakata  (Folia  Pharmacol.  Japon.,  1929,  8, 
Ho.  4,  276). — Experiments  on  toad  liver  show  that 
potassium  ions  enhance,  whereas  calcium  ions  depress, 
adrenaline  glycogenic  action. 

Chemical  Abstracts. 

Antagonistic  action  of  choline  against 
adrenaline  glycogen  mobilisation.  J.  Tanaka 
(Folia  Pharmacol.  Japon.,  1929,  8,  No.  4,  282). — 
Choline,  when  injected  into  rabbits,  raises  the  blood- 
sugar  but  reduces  adrenaline  hyperglycemia. 

Chemical  Abstracts. 

Influence  of  choline  on  glycogen  mobilisation 
in  the  toad  liver  through  adrenaline.  T.  Kiyo- 
haka  and  Y.  Taniuchi  (Folia  Pharmacol.  Japon., 
1929,  8,  No.  4,  314). — Choline  depresses  glycogen 
:  mobilisation ;  choline  and  adrenaline  are  antagonistic 
in  their  action  on  carbohydrate  metabolism. 

Chemical  Abstracts. 

Synergism  between  adrenaline  and  cocaine  by 
f  the  sugar  mobilisation  from  the  toad  liver.  R. 

!  Is  eh  and  S.  Sakata  (Folia  Pharmacol.  Japon.,  1929, 

|  8,  No.  3,  179).  Chemical  Abstracts. 

Antagonistic  action  of  atropine  against  the 
adrenaline  sugar  mobilisation  in  the  liver.  Y. 
Tanitjchi  and  T.  Kjyohara  (Folia  Pharmacol.  Japon., 
1929,  8,  No.  3,  214) . — The  sugar  mobilisation  in  per- 
foed  toad  liver  is  decreased  by  atropine. 

Chemical  Abstracts. 

Circulatory  hormone.  IV.  Detection  of  a 
circulatory  hormone  in  the  pancreas .  H .  Kraut, 
a  K.  Frey,  and  E.  Werle  (Z.  physiol.  Chem.,  1930, 
189,  97—106;  cf.  A.,  1928,  1057).— Extracts  of  the 
pancreas  of  the  ox,  pig,  sheep,  horse,  dog,  and  man 
|fere  compared  as  to  their  content  of  circulatory 
hormone  by  injection  of  acetic  acid  or  ammoniacal 
extracts  into  dogs.  The  extract  of  pig’s  pancreas 
gave  the  most  active  product  (1  unit  in  1-5  mg.) ; 
human  pancreas  contained  1  unit  per  20 — 40  mg., 
horse  pancreas  only  1  unit  per  130 — 150  mg.  of 
the  dried  preparation.  The  activity  of  theso  extracts 
18  destroyed  by  a  substance  present  in  blood  and  is 
restored  by  acid.  Preparations  from  urine  retain 
jheir  activity  over  long  periods,  but  pancreas  and 
Wood  preparations  are  rapidly  inactivated.  Other- 
all  preparations  behave  similarly.  The  activity 
13  destroyed  by  boiling.  The  name  “  callicrein  ”  is 
Proposed  for  the  new  hormone. 

J.  H.  Birkinshaw. 

rr  ^®arh  hormone  (“eutonon  ")  from  the  liver. 

A  Sajbmoh  and  6.  Zuelzer  (Z.  ges.  exp.  Med., 
*929,  66,  291—324;  Chem.  Zentr.,  1930,  i,  543).— A 


Biochemistry  and  pharmacodynamics  of  the 
thyroid  gland.  H.  Simonnet  (Bull.  Soc.  Chiin. 
bioL,  1930, 12,  579— 614).— A  lecture. 

Influence  of  insulin  on  a  united  synthetic 
process  in  the  animal  organism.  R.  Ishii,  H. 
Matsushima,  and  Y.  Tantuchi  (Folia  Pharmacol. 
Japon.,  1929,  9,  No.  1,  1). — Injection  of  insulin  into 
rabbits  increases  resistance  to  poisoning  by  phenol 
(injected  together  with  sugar),  especially  in  presence 
of  Isevulose.  Chemical  Abstracts. 

Effect  of  insulin.  I.  M.  Ogawa  (Folia  Pharma¬ 
col.  Japon.,  1929,  8,  No.  3,  157). — The  smallest  active 
dose  of  insulin  is  (with  rabbits)  almost  independent 
of  the  method  of  injection,  but  the  rate  of  fall  of  the 
blood-sugar  (except  with  large  doses)  is  not. 

Chemical  Abstracts. 

Effect  of  insulin.  II,  III.  M.  Ogawa  (Folia 
Pharmacol.  Japon.,  1929,  8,  No.  4,  254;  9,  No.  1, 
38). — The  effect  on  the  blood-sugar  of  various  methods 
of  administration  of  insulin  was  studied. 

Chemical  Abstracts. 

Regulation  of  secretion  of  insulin.  G.  Johns 
(Klin.  Woch.,  1929,  8,  2319—2322;  Chem.  Zentr., 
1930,  i,  848). 

Action  of  compounds  of  insulin  with  bile  acids 
on  subcutaneous  administration.  R,  Stephan 
(Deut.  med.  Woch.,  1930,  56,  88 — 91 ;  Chem.  Zentr., 
1930,  i,  995). — Oral  administration  of  the  additive 
compound  of  insulin  with  sodium  deoxycholate  causes 
a  hypoglycsemia  less  marked,  but  of  longer  duration, 
than  for  subcutaneous  injection.  The  compound 
appears  to  become  stored  in  the  body.  The  differ¬ 
ences  in  behaviour  are  attributed  to  differing  chemical 
structures  of  the  active  subatanoes. 

A.  A.  Eldridge. 

Mechanism  of  formation  of  “  duodenal 
secretin."  J.  P.  Rasenkov  (Pfiiiger’s  Archiv,  1929, 
223,  156—162;  Chem.  Zentr.,  1930,  i,  699).— It  is 
postulated  that  by  the  decomposition  of  protein  by 
gastric  juice  substances  are  formed  from  which  the 
intestinal  mucous  membrane  produces  substances 
having  the  properties  of  duodenal  secretin. 

A.  A.  Eldridge. 

Female  sexual  hormone,  menoformon.  E. 
Borchardt,  E.  Dingemanse,  S.  E.  de  Jongh,  and 
E.  Laqueur  (Z.  ges.  exp.  Med.,  1929,  68,  86 — 105; 
Chem.  Zentr.,  1930,  i,  700). — A  study  of  anti-masculine 
effect  in  rats.  A.  A.  Eldridge. 

Effect  of  folliculin  on  the  blood-sugar  of  ovari- 
ectomised  dogs.  F.  Rathery,  R.  Kurilsky,  and 
Gibert  (Compt.  rend.  Soc.  Biol.,  1929,  99,  667 — 669 ; 
Chem.  Zentr.,  1930,  i,  400). — Ovariectomy  causes  only 
small  changes  in  the  blood-sugar  curvo,  but  folliculin 
hyperglycocmia  is  thereby  rendered  scarcely  more 
marked  than  in  castrated  animals ;  it  is  followed  by 
hypoglycemia.  Ovariectomy  appears  to  affect  the 
mechanism  of  the  regulation  of  blood-sugar. 

A.  A.  Eldridge. 

Preparation  of  crystalline  ovarian  follicular 
hormone  :  theelin.  C.  D.  Veler,  S.  Thayer,  and 
E.  A.  Doisy  (J.  Biol.  Chem.,  1930,  87,  357—371). — 
TJrine  of  pregnant  women  is  siphoned  from  the  natural 
sediment,  made  acid  to  Congo-red,  and  extracted 
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continuously  in  a  special  apparatus  with  butyl  alcohol ; 
the  extract  is  evaporated  in  a  vacuum  and  the  residue 
is  leached  with  hot  benzene.  The  latter  is  removed 
by  distillation,  the  residue  dissolved  in  butyl  alcohol, 
and  the  solution  is  largely  diluted  with  light  petroleum 
and  extracted  with  dilute  sodium  hydroxide;  the 
alkaline  solution  is  extracted  with  ether,  the  extract 
is  evaporated  and  steam -distilled  until  free  from 
volatile  compounds,  and  the  residue  is  leached  with 
hot  dilute  sodium  hydroxide.  Extraction  with  ether 
and  removal  of  the  solvent  is  repeated,  the  residue 
being  this  time  leached  with  cold  dilute  sodium 
hydroxide;  the  alkaline  solution  is  again  extracted 
with  ether,  and  the  residual  oil  left  on  evaporation  of 
the  latter  is  crystallised  from  25%  alcohol,  and  then 
from  butyl  alcohol.  The  crystalline  hormone  so 
obtained,  now  designated  theelin,  has  m.  p.  243°  (cf. 
Butenandt,  this  vol.,  118).  C.  R.  Harington. 

Sexual  hormone  of  the  anterior  pituitary  lobe. 
M.  Reiss  and  F.  Haurowitz  (Z.  ges.  exp.  Med., 

1929,  68,  371— 37S;  Chem.  Zentr.,  1930,  i,  701). — 
The  crude  (urinary)  hormone  solution  is  treated  with 
an  excess  of  3%  uranyl  acetate  solution,  the  pre¬ 
cipitate  centrifuged,  shaken  with  an  excess  of  2% 
ammonium  phosphate  solution,  shaken,  and  again 
centrifuged.  Most  of  the  hormone  is  in  the  eluate. 
The  hormone  is  absorbed  by  alumina  gel.  The  solu¬ 
tion  is  not  precipitated  by  ammonium  sulphate ;  the 
hormone  is  readily  dialysed  and  is  nearly  related  to 
the  peptones.  The  gland  extract  (corresponding  fully 
with  the  urinary  hormone)  lost  its  activity  at  the 
ordinary  temperature  in  14  days. 

A.  A.  Eldridge. 

Corpus  luteum  and  sexual  hormone.  L. 

Fraenkel  and  E.  Fels  (Z.  ges.  exp.  Med.,  1929,  68, 
172 — 184;  Chem.  Zentr.,  1930,  i,  699). — Corpus 
luteum  contains  a  hormone  which  is  not  identical 
with  the  oestrus  hormone.  A.  A.  Eldridge. 

Male  sexual  hormone  (androkinin)  in  urine. 
S.  Loewe,  H.  E.  Voss,  F.  Rothschild,  and  E.  Bor- 
chardt  (Biochem.  Z.,  1930,  221,  461 — 466). — Both 
male  (androkinin)  and  female  (thelykinin)  sexual  hor¬ 
mones  occur  in  male  urine  and  this  can  he  so  treated 
that  they  are  found  in  separate  fractions.  The  pro¬ 
cedure  of  Funk  and  others  (Proc.  Soc.  Exp.  Biol. 
Med.,  1929,  26,  569)  is  unsatisfactory  and  their  results 
cannot  be  confirmed.  W.  McCartney. 

Vitamin-A  content  of  yellow  and  white-capped 
yellow  dent  maize.  W.  C.  Russell  (J.  Nutrition, 

1930,  2,  2G5 — 2G9). — The  former  variety  contains 
much  more  vitamin-A  than  the  latter. 

Chemical  Abstracts. 

Quantitative  comparison  of  the  vitamin-A  of 
yellow  maize  and  the  grain  sorghums  hegari  and 
yellow  milo.  M.  C.  Smith  (J.  Agric.  Res.,  1930,  40, 
1147 — 1153). — Rats  given  less  than  3  g.  of  hegari  daily 
in  addition  to  an  otherwise  A -free  diet  showed  loss  of 
weight,  and  all  which  received  less  than  5  g.  had  a 
survival  period  of  less  than  56  days.  Yellow'  maize 
is  20  times  as  rich  in  A  as  hegari  and  10  times  as 
rich  as  yellow'  milo.  P.  G.  Marshall. 

Comparative  nutritive  value  of  yellow  maize 
and  the  grain  sorghums  hegari  and  yellow  milo. 


M.  C.  Smith  (J.  Agric.  Res.,  1930,  40,  1129—1145).- 
The  chief  chemical  difference  between  yellow  maize 
and  the  sorghum  grains  is  that  the  former  contains 
more  fat  and  less  protein  than  the  latter,  which  have 
a  lower  coefficient  of  digestibility.  Yellow  maize  is 
superior  to  hegari  in  vitamin-A  content.  Like  yellow 
maize,  the  sorghum  grains  are  deficient  in  both  protein 
and  mineral  salts,  but  when  these  are  added  in  suit¬ 
able  quantity  to  the  hegari  diet,  grow'th  and  function 
are  optimal.  P.  G.  Marshall. 

Effect  of  inadequate  rations  on  the  composition 
of  the  blood  and  of  the  bone  of  chicks.  A.  6. 
Hogan,  C.  L.  Shrewsbury,  and  H.  L.  Kempster 
(Missouri  Agric.  Exp.  Sta.  Bcs.  Bull.,  1929,  No.  124, 
17  pp.). — Analyses  of  the  blood  and  bone  of  chicks 
receiving  rations  deficient  in  vitamin-A  gave  normal 
values;  deficiency  in  vitamin-A  raised  the  blood- 
sugar,  whilst  that  in  vitamin-A  lowered  the  ash  and 
inorganic  phosphorus  content  of  the  bones.  Synthetic 
diets  raised  the  blood-sugar. 

Chemical  Abstracts. 

Carotene  and  animal  growth.  M.  Javillier 
(Bull.  Soc.  Chim.  biol.,  1930,  12,  554 — 578).— A 
lecture. 

Chemical  detection  of  vitamins  ;  existence  of 
a  specific  growth-vitamin.  E.  Rejiy  (Arch. 
Pharm.,  1930,  268,  299 — 308). — A  review. 

H.  E.  F.  Nottok. 

Dextrose  tolerance  in  deficiency  of  vitamin-U,. 
S.  Lepkovsky,  0.  Wood,  and  H.  M.  Evans  (J.  Biol. 
Chem.,  1930,  87,  239 — 250). — Rats  on  a  diet  deficient 
in  vitamin- Aj  show'  no  alteration  in  their  tolerance 
for  dextrose  until  the  onset  of  beriberi  is  imminent, 
w'hen  the  tolerance  becomes  lowered. 

C.  R.  Harington. 

Beef  extract  as  a  source  of  vitamin-A,.  R. 
Hoagland  and  G.  G.  Snider  (J.  Agric.  Res.,  1930, 
40,  977 — 990). — Experiments  on  albino  rats  indicated 
that  four  of  five  commercial  beef  extracts,  at  an 
intake  level  of  7-5%  of  moisture-free  material,  fur¬ 
nished  sufficient  vitamin-A,  for  good  to  excellent 
grow'th.  The  actual  daily  intake  averaged  approx. 
0-80  g.  for  males  and  0-65  g.  for  females.  Fair  and 
excellent  growth  was  induced  by  20%  and  25%  intakes 
of  dried  lean  beef  respectively,  the  actual  daily  intake 
in  the  second  case  being  2-7  g.  for  males  and  2-2  g. 
for  females.  It  is  concluded  that,  as  judged  by  their 
content  of  vitamin-A,,  1  lb.  of  beef  extract  is  equiv¬ 
alent  to  11  lb.  of  fresh  lean  beef.  E.  Holmes. 

Occurrence  of  the  antirachitic  vitamin  in  fish- 
liver  oils.  E.  Poulson  (Strahlenther.,  1929,  34, 
648—649;  Chem.  Zentr.,  1930,  i,  997).— Different 
values  for  vitamin-A  and  -A  content,  especially  the 
latter,  are  recorded  for  the  same  species.  Cartilagin¬ 
ous  fish  contain  very  little,  but  the  amount  is  increased 
by  irradiation.  A.  A.  Eldridge. 

Action  of  vitamin-/).  A.  Hottinger  (StraW* 
enther.,  1929,  34,  639—645 ;  Chem,  Zentr.,  lWh 
997—998). — The  activity  of  vitamin-A  is  not  ba 
on  an  action  on  the  digestive  organs. 

A.  A.  Eldridge- 

Photoactivation  of  ergosterol  to  vitamin-  • 
F.  Holtz  (Strahlenther.,  1929,  34,  637—638;  them. 
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Zentr.,  1930,  i,  998). — A  study  of  the  effect  of  different 
conditions  of  irradiation.  A.  A.  Eldridge. 

Treatment  of  rickets  with  irradiated  ergo- 
sterol.  H.  Rreitmair  (Strahlenther.,  1929,  34, 
636;  Cliem.  Zentr.,  1930,  i,  998). — Bone  calcification 
is  unsuitable  for  use  in  standardising  vitamin-D  pre¬ 
parations.  A.  A.  Eldridge. 

X-Ray  standardisation  of  vitamin-/!  prepar¬ 
ations.  J.  van  Niekerk  and  J.  W.  It.  Everse 
(Strahlenther.,  1929,  34,  646— G47 ;  Chem.  Zentr., 
1930,  i,  1000).— The  effect  on  the  bones  of  the  paws 
of  animals  is  recorded  by  means  of  X-rays. 

A.  A.  Eldridge. 

Ergosterol  and  antirachitic  vitamin.  M. 
Corel  (Arch.  1st.  Biochim.  Ital.,  1930, 2, 2S1— 306).— 
When  administered  in  excessive  doses,  irradiated 
ergosterol  maintains  its  efficacy  as  a  calcium-fixing 
and  antirachitic  remedy,  but  gives  rise  to  the  toxic 
phenomena.  The  toxicity  is  displayed  mainly  by 
precipitation  of  lime  in  the  viscera  and  by  a  character¬ 
istic  atrophy  of  their  cellular  elements,  and  is  probably 
due  to  the  ergosterol  itself  rather  than  to  admixed 
substances.  This  toxicity  throws  doubt  on  the 
identity  of  irradiated  ergosterol  with  the  lime-fixing 
vitamin,  but  the  irradiated  ergosterol  may  represent 
the  active  constituent  of  the  vitamin,  the  latter  being 
formed  by  union  of  the  ergosterol  with  a  protective 
lipin.  T.  H.  Pope. 

Action  of  irradiated  ergosterol  in  the  chicken. 
I.  Effect  on  calcium  and  inorganic  phosphorus 
of  the  blood-serum.  II.  Prevention  of  leg 
weakness.  0.  N.  Massengale  and  M.  Ngssmeier 
■  {J.  Biol.  Chem.,  1930,  87,  415—422,  423—426).— 
I.  The  birds  were  fed  on  diets  lacking  vitamin-D  and 
containing  varying  amounts  of  calcium  and  phos¬ 
phorus,  and  the  effect  of  administration  of  irradiated 
ergosterol  was  observed.  With  diets  rich  in  calcium 
and  poor  in  phosphorus,  the  low  serum-phosphate  and 
the  high  serum-calcium  both  tended  to  increase  when 
irradiated  ergosterol  was  administered,  although  the 
change  in  phosphate  was  not  marked  in  extreme  cases. 
With  diets  adequate  in  calcium  and  phosphorus, 
irradiated  ergosterol  caused  a  rise  in  the  calcium  of  the 
Mood  only  after  some  weeks,  whilst  with  diets  low  in 
hotli  calcium  and  phosphorus  it  restored  the  blood- 
calcium  to  the  normal  value  but  did  not  affect  the 
phosphate. 

II.  Irradiated  ergosterol  was  much  less  effective 
than  cod-liver  oil  in  preventing  leg  weakness  in 
chickens  on  a  rachitic  diet.  C.  R.  Haringtox. 

Calcification  of  the  lung  of  the  healthy  or 
tuberculous  rabbit  by  large  doses  of  irradiated 
ergosterol.  H.  Simonnet  and  G.  Tanret  (Compt. 
rend.,  1930, 190,  1526—1529 ;  cf.  tins  vol.,  506,  822). 
"Administration  of  large  amounts  of  irradiated 
ergosterol  to  healthy  rabbits  causes  an  increase  in  the 
calcium  content  of  the  lung  from  0-1— 0-15  to  0-42— 
-06%.  The  aorta,  in  the  thoracic  and  abdominal 
regions,  also  shows  a  large  increase  in  calcium  content. 
.  rtn  tuberculous  animals,  the  calcium  content  of  the 
tung  increases  from  0-16— 0-67  to  M9— 9-68%;  the 
aorta  is  also  calcified  to  varying  extents. 


Determinations  of  calcium  and  phosphate  in 
animals  poisoned  by  ‘ 1  vitasterol.  ’ '  W.  Heubner 
(Strahlenther.,  1929,  34,  634—635;  Chem.  Zentr., 
1930,  i,  1000). — The  important  organs  contained 
10 — 100  times  as  much  calcium  as  usual.  Irradiated 
ergosterol  exercises  no  particular  effect  on  the  total 
excretion.  Within  certain  limits  of  dose  the  increase 
in  phosphate  appears  to  be  parallel  with  the  amount 
of  ergosterol  administered.  A.  A.  Eldridge. 

Spectroscopic  demonstration  of  a  concomitant 
of  cholesterol  from  the  calcified  aorta.  I.  H.  Page 
and  W.  Menschick  (Naturwiss.,  1930,  18,  585 — 586). 
— The  cholesterol  separated  from  aorta  calcified  as  the 
result  of  the  administration  of  irradiated  ergosterol 
shows  two  absorption  bands  with  intensity  maxima  at 
238  and  320  (ip.  and  with  intensities  in  the  ratio  of 
200  : 1.  The  compound  responsible  for  these  bands 
may  be  cholestenone  (absorption  maxima  at  243  m>. 
and  312|i}i;  cf.  Windaus,  Nachr.  Ges.  Wiss.,  Math.- 
physik.  Kl.,  1930,  36).  W.  O.  Kermack. 

Vitamins.  XVII.  Ossifying  potency  of  raw 
and  evaporated  milks.  H.  E.  Honeywell,  It.  A. 
Dutcher,  and  C.  D.  Dahle  (J.  Nutrition,  1930,  2, 
251 — 256). — The  ossifying  potency  of  raw  milks  is  the 
greater.  The  prepared  milks  were  not  rich  in  vitamin- 
D,  to  which  the  calcifying  properties  are  attributed. 
The  ash  of  evaporated  milks,  when  fed  to  rats,  showed 
less  ossifying  power  than  the  corresponding  milks. 

Chemical  Abstracts. 

Effect  of  various  treatments  on  the  carbon 
dioxide  and  oxygen  in  dormant  potato  tubers. 
O.  Smith  (Hilgardia,  1929,  4,  273 — 306). — Moist 
tubers,  whether  treated  with  ethylene  chlorohydrin  or 
not,  are  more  permeable  than  dry  tubers  to  carbon 
dioxide  and  oxygen ;  all  tubers  become  less  permeable 
with  increase  in  the  period  between  harvesting  and 
extraction  of  gas.  Chemical  Abstracts. 

Iron-ion  concentration  in  relation  to  growth 
and  other  biological  processes.  E.  F.  Hopkins 
(Bot.  Gaz.,  1930,  89,  209— 240).— Growth  of  Chlorella 
sp.  in  culture  solutions  containing  ferric  chloride  and 
alkali  citrates  indicates  that  iron  is  physiologically 
active  only  in  the  ionic  condition,  irrespectively  of  the 
total  amount  of  soluble  iron  present.  A  study  is  made 
of  the  ferric-ion  concentration  of  ferric  chloride- 
citrate  mixtures  and  an  explanatory  theory  of  complex 
ion  formation  presented.  A.  G.  Pollard. 

Chemical  conditions  in  maturation,  dormancy, 
and  germination  of  seeds  of  Gymnocladus 
dioica.  G.  J.  Raleigh  (Bot.  Gaz.,  1930,  89,  273 — 
294). — In  G.  dioica,  the  imperviousness  of  the  seed  coat 
is  associated  with  the  presence  of  insoluble  pectic 
substances.  In  the  cotyledons  during  germination 
and  in  the  immature  stages  the  starch  content  is  high, 
but  falls  to  a  minimum  at  maturity,  when  the  oil 
content  reaches  its  maximum.  Non-reducing  sugar  is 
an  important  storage  form  in  the  seed.  Reducing 
sugars  are  absent  from  the  mature  seed  but  appear  in 
small  quantities  in  the  immature  and  germinating 
stages.  A.  G.  Pollard. 

Acetylmethylcarbinol  and  butylene  (Ay-glycol 
in  the  higher  plants  during  germination.  M. 
Lemoigne  and  P.  Monguillon  (Compt.  rend.,  1930, 


1072 


BRITISH 


EMTCAL  ABSTRACTS. — l 


190,  1457 — 1459). — Acetylmethylcarbinol  and  butyl¬ 
ene  [3y-glycol  are  present  in  germinating  cereals.  The 
former  has  been  determined  as  nickel  dimethyl- 
glyoxime  (cf.  Lemoigne,  A.,  1920,  ii,  198);  the  treat¬ 
ment  does  not  oxidise  the  glycol,  which  is  then  con¬ 
verted  into  the  carbinol  by  treatment  with  an  excess 
of  bromine  at  100°.  C.  C.  1ST.  Vass. 

Autolysis  in  seeds.  I.  A.  W.  Barton  (Trans. 
Kansas  Acad.  Sci.,  1929,  32,  34 — 36). — So-called 
autolytic  changes  do  not  occur  in  sterile  seeds. 

Chemical  Abstracts. 

Sugars  and  sugar  derivatives  in  brown  algae. 
H.  Colin  and  P.  Ricard  (Compt.  rend.,  1930,  190, 
1514—1516;  cf.  Kylin,  A.,  1913,  i,  435 ;  1915,  i,  931 ; 
1918,  i,  476). — Determinations  have  been  made  of  the 
amounts  of  mannitol,  laminarin,  and  algin  (cf.  A., 

1929,  856)  in  15  species  of  brown  algae.  None  of  the 

species  contains  a  determinable  amount  of  reducing 
sugar,  but  all  except  Asperococcus  bullosus  contain 
mannitol  (0'3 — 5-8%  of  fresh  material).  Laminarin 
(1-2 — 19-4%)  is  found  in  Laminaria  jlexicaulis  and 
saccharina,  Fucus  serraius,  and  Ascophyllum  nodosum, 
whilst  algin  (0-9 — 5-2%)  occurs  in  all  the  algae  except 
Himanthalia  lorea,  Bifurcaria  tuberculata,  and  Didyota 
dichototna.  H.  Burton. 

Variations  in  the  oxygen  content  of  the  hydro¬ 
static  vesicles  of  various  brown  algae.  S.  Colla 
(Atti  R.  Accad.  Lincei,  1930,  [vi],  11,  614—618).— 
With  Fucus  serratus,  L.,  oxygen  accumulates  in  the 
vesicles  during  exposure  to  light,  and  is  consumed  or 
eliminated  in  the  dark.  The  formation  of  oxygen  thus 
appears  to  be  a  photosynthetic  effect.  T.  H.  Pore. 

Effect  of  certain  hypoglycaemic  drugs  on  the 
growth  of  the  seedlings  of  Lupimts  albus.  J.  C. 
Krantz,  jun.  (J.  Amer.  Pharm.  Assoc.,  1930,  19, 
458 — 461). — Commercial  insulin  and  Abel’s  crystalline 
insulin  exert  an  inhibiting  action  on  the  growth  of 
Lupinus  albus  seedlings,  but  there  is  no  quantitative 
relationship  between  the  retardation  in  growth  and  the 
concentration  of  insulin  in  units.  Synthalin  and 
neosynthalin  are  very  toxic  to  the  seedlings.  Myrtillin 
is  practically  non-toxic  in  small  doses  (cf.  Ellis  and 
Evster,  B.,  1924,  882).  .  E.  H.  8harpt.es, 

Hourly  variations  of  the  carbohydrate  content 
of  leaves  and  petioles.  H.  P.  Clements  (Bot.  Gaz., 

1930,  89,  241 — 272). — The  carbohydrate  metabolism 

of  the  potato,  soya  bean,  and  sunflower  was  examined. 
Environmental  conditions  affect  the  rate  of  formation 
and  translocation  of  carbohydrates  in  these  plants. 
The  simple  sugars  (hexoses  and  pentoses)  are  the  first 
formed.  Sucrose  is  not  a  by-product  of  vacuolating 
protoplasm,  but  probably  is  a  temporary  storage 
product  in  the  leaf.  The  hemicellulose  content  varies 
frequently,  and  to  a  considerable  extent,  in  leaves 
growing  under  favourable  conditions  and  serves  as  a 
temporary  reserve.  In  unfavourable  growing  con¬ 
ditions  (e.g.,  deficient  moisture  or  warmth),  the 
hemicellulose  content  is  high  and  does  not  vaiy 
appreciably.  Plants  of  high  hemicellulose  content  are 
resistant  to  drought.  A.  G.  Pollard. 

Alkaloids  and  carbon  dioxide  assimilation. 
Biogenesis  of  morphine.  H.  Emde  (Naturwiss., 


1930,  18,  539 — 542). — On  the  basis  of  the  formula 
advanced  by  Gulland  and  Robinson  (A.,  1926,  83) 
for  the  structure  of  morphine  a  scheme  is  indicated 
for  the  biogenesis  of  the  alkaloid  from  carbo¬ 
hydrate  in  which  the  precursor  is  assumed  to  be  a 
compound  containing  a  carboxyl  group,  which  is 
eliminated  in  the  final  stages  of  the  synthesis.  The 
scheme  also  offers  an  explanation  of  the  relationship 
of  meconie  acid  to  morphine.  W.  O.  Kermack. 

Colorimetric  determination  of  lactic  acid. 
G.  V.  Derviz  (Zhur.  Exp.  Biol.  Med.,  1929, 12,  147- 
150). — In  Mendel  and  Goldscheider’s  method  the 
concentrated  sulphuric  acid  is  distilled  in  a  vacuum 
and  then  diluted  to  90  vol.-%.  The  veratrole  is 
dissolved  in  95%  acetic  acid  free  from  aldehyde. 

Chemical  Abstracts. 

Biochemical  gravimetric  methods.  I.  De¬ 
termination  of  protein  fractions  of  body- 
fluids.  L.  Jendrassik  and  K.  Krigl  (Biochem.  Z., 
1930,  220,  19 — 26). — The  total  protein,  albumin, 
and  globulin  contents  of  body-fluids  are  most  con¬ 
veniently  determined  by  the  gravimetric  method, 
filtration  and  washing  being  carried  out  on  a  suction 
filter,  the  filter  and  precipitate  being  weighed  on  the 
torsion  balance.  The  method  is  suitable  for  clinical 
purposes.  P.  W.  Clutterbuck. 

Astringency.  I.  Method  of  measuring  astrm- 
gency.  E.  R.  Theis  (J.  Amer.  Pharm.  Assoc.,  1930, 
19,  326 — 327). — A  dilatometer  is  used  for  measuring 
astringency;  a  well-hydrated  tissue  (skin)  is  placed  in 
the  bottle  together  with  the  astringent  liquid  and  a 
net  expansion  of  the  system  occurs  which  is  measured 
in  the  capillary  tube.  The  astringent  action  of  various 
materials  is  described  (cf.  B.,  1929,  405). 

E.  H.  Sharpies. 

Determination  of  small  quantities  of  mercury 
in  organic  fluids  and  tissues.  D.  Broun,  P 
Kayser,  and  J.  Sferas  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  504 — 509). — After  destruction  of  the  organic 
matter  the  mercury  is  precipitated  as  the  sulphide, 
barium  sulphate  is  added,  and  the  mixture  centrifuged 
in  order  to  carry  down  the  mercuric  sulphide  with  it. 
The  precipitate  is  treated  with  sodium  hypobromite 
and  formaldehyde,  thus  liberating  metallic  mercury. 
After  removal  of  the  hypobromite  and  formaldehyde 
by  washing,  a  definite  quantity  of  potassium  iodide 
in  dilute  sulphuric  acid  is  added,  followed  by  a 
solution  of  mercuric  iodide  and  sodium  iodide  and 
the  iodine  liberated  is  titrated  by  means  of  sodium 
thiosulphate.  W.  O.  Kermack. 

Methods  for  investigating  small  quantities  of 
mercury  in  organic  mixtures.  G.  Vitte  (Bull. 
Soc.  Chim.  biol.,  1930, 12,  510— 523).— After  destruc¬ 
tion  of  the  organic  matter  the  mercury  is  brought  mto 
solution  in  nitric  acid.  A  copper  wire  is  added  on 
which  the  mercury  is  deposited.  After  washing 
with  alcohol  and  ether  the  wire  is  placed  on  a  piece  o 
folded  cigarette  paper ;  this  is  then  enclosed  in  pfP^ 
containing  ammoniacal  silver  nitrate,  the  -'%? 
pressed  for  a  suitable  period  up  to  1  hr.,  and  , 
stains  on  the  silver  nitrate  paper  are  esauun  • 
Methods  for  the  treatment  of  body-fluids  and  tiss 
are  given.  W.  0.  Kermack. 
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Contours  of  hydrogen  lines  in  stellar  spectra,  proportional  to  the  square  of  the  current  strength, 
C.  T.  Elvey  (Astrophys.  J.,  1930,  71,  191 — 208). —  but  somewhat  less  than  this  with  the  strongest  cur- 
The  contours  of  the  hydrogen  lines  and  Hy  have  rents.  This  could  be  explained  by  the  electron 
been  determined  for  64  stars.  The  effective  numbers  stream  first  dissociating  the  hydrogen  molecule  into 
of  atoms  producing  the  absorption  lines  have  been  atoms,  and  then  exciting  these  atoms,  both  effects 
determined  and  do  not  agree  with  Milne’s  application  being  taken  as  approximately  proportional  to  the 
of  the  theory  of  thermal  ionisation  in  its  present  form,  current  strength.  The  decrease  at  high  current 
L.  S,  Theobald.  densities  is  explained  by  self-absorption.  The  ratio 
Intensity  ratios  of  Balmer  to  Paschen  lines,  of  the  intensity  of  the  lines  H„  and  was  found  to 
L.  S.  Orn stein  and  H.  C.  Burger  (Z.  Physik,  1930,  decrease  with  increase  in  the  current  strength,  whereas 
62,  636 — 639). — The  ratios  of  the  intensities  of  the  the  ratio  of  the  intensity  of  the  other  lines  was  prac- 
lines  Hfl  to  Pa,  Hy  to  Pp,  Hs  to  Py  determined  for  a  tically  constant.  The  intensities  of  the  H„,  H#,  Hy, 
discharge  tube  operating  within  the  pressure  range  and  Hj  lines  were  all  found  to  increase  with  the 
0-001 — 0- 1  mm.,  and  within  the  current  range  pressure.  Instead  of  the  intensity  being  proportional 
100—300  milliamp.,  are  2:6,  2:5,  and  2:1,  to  the  pressure,  actually  it  was  much  less.  This  is 
respectively.  There  are  two  theoretically  possible  explained  as  due  to  variation  in  the  velocity  of  the 
values  for  these  ratios,  one  corresponding  with  a  electrons  due  to  variation  in  their  mean  free  path 
temperature  distribution  of  the  upper  excited  energy  with  pressure.  At  higher  pressures  the  higher  lines 
levels  and  another  corresponding  with  upper  excited  were  shown  to  become  weaker  compared  with  the 
states  of  P  energy  levels  only.  The  second  is  expected  lower  lines.  Only  a  small  portion  of  the  emission  is 
if  electron  collision  excites  atoms  in  the  same  way  due  to  recombination  of  ions  and  electrons,  the  major 
as  radiation  absorption  (cf.  A.,  1929,  4).  The  experi-  part  being  due  to  excited  atoms.  Owing  to  the  space- 
mental  values  agree  with  neither  of  the  theoretical  charge  in  the  tube,  and  the  incomplete  knowledge  of 
values.  This  discrepancy  is  discussed.  the  electron  velocity,  it  was  not  possible  to  test 

A.  B.  D.  Cassie.  directly  Elsasser’s  quantum-mechanical  treatment  of 
Significance  of  the  continuous  hydrogen  mole-  the  excitation  of  hydrogen  by  electron  collisions, 
cule  spectrum.  W.  Finkelnburg  (Z.  Physik,  The  intensity  ratios  found  were  used  to  show  that  the 
1930,  62,  624 — 635). — Winans  and  Stueckelberg’s  electron  excitation  could  not  be  described  by  means 
(A.,  1929,  118)  suggested  origin  of  the  continuous  of  an  “  effective  temperature,”  as  put  forward  by 
Hydrogen  spectrum  requires  modification  to  accord  Carst  and  Ladenburg  (A.,  1928,  573).  H.  A.  Jaiin. 
'ritli  recent  results.  The  dispersion  of  excitation 

voltages  (Lau  and  Rcichenheim,  this  vol.,  267)  shows  Spectrum  of  EL,  :  bands  ending  on  2p1n. 
this  spectrum  excited  by  electrons  having  energy  of  (Miss)  M.  L.  Chalk.  (Proc.  Roy.  Soc.,  1930,  A,  128, 
voltage  12-6 — 13-9.  The  lower  voltage  exceeds  the  579 — 587). — An  extension  of  Richardson’s  work  (this 
excitation  potential  of  the  232  term,  and  suggests  that  vol.,  387)  on  the  new  system  of  bands  arising  in  par- 
transitions  giving  the  continuous  spectrum  take  place  hydrogen  levels  with  principal  quantum  numbers  3 
°tdy  from  third  and  higher  vibrational  levels  of  the  and  4  and  ending  on  the  2p1l  l  or  C  level  of  Dickc  and 
23Sterm.  This  also  accounts  for  changes  in  intensity  Hopfield.  Some  apparent  anomalies  in  the  rotation 
of  the  continuous  spectrum  with  changes  in  pressure,  structure  of  the  2pMi  levels  for  the  vibrational  states 
An  upper  limit  to  the  excitation  potential  agrees  corresponding  with  v"=l,  2,  and  3  are  investigated. 

vith  Franck  and  Jordan’s  observation  that  electron  The  bands  for  3 1B - ->2p1ll  transitions,  which  were 

collisions  cause  transitions  between  singlet  and  not  found  in  the  original  analysis,  have  now  been 
Wplet  levels  only  if  the  energy  of  the  electrons  lies  identified  both  for  the  0' — >0"  and  1' — il" 
w'thin  a  small  voltage  range.  A.  B.  D.  Cassie.  vibration  transitions.  A  complete  redetermination 

of  the  2' - >2"  bands  has  been  carried  out,  and  a 

Intensity  of  Balmer  lines  as  function  of  con-  number  of  new  lines  have  been  introduced  in  place  of 
mtions  of  excitation.  L.  S.  Ornstein  and  H.  those  previously  listed.  L.  L.  Bircumshaw. 

riKDEMAN  (Z.  Physik,  1930,  63,  8— 19).— The 

intensities  of  the  Balmer  lines  from  a  Wood  discharge  Continuous  spectrum  of  the  hydrogen  mole- 
tube  were  measured  for  various  current  strengths  and  cule.  D.  Chalonge  (Compt.  rend.,  1930,  191,  128— 
pressures.  The  intensity  of  the  H„  and  lines  at  130).— From  previous  work  (cf.  A.,  1929,  616;  this 
u8  mm.  pressure  was  found  to  lie  approximately  vol.,  509)  the  following  deductions  are  made,  (i)  At 
4  b  1073 
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all  pressures  from  0-03  to  100  mm.  of  mercury  the  lines 
of  the  singlet  systems  with  base  level  2^>1£  have  inten¬ 
sities  which,  although  varying  absolutely  according 
to  the  means  of  excitation,  are  relatively  constant, 
(ii)  As  pressure  decreases  the  general  intensity  of  the 
triplet  system  3p3II— 2s2S  (a  or  Fulcher  bands)  is 
almost  constant  down  to  0-5  mm.,  but  thereafter 
diminishes  rapidly,  at  the  same  time  showing  vari¬ 
ations  in  the  relative  intensity  of  the  different  bands 
of  the  system.  The  system  4priIT — 2s35  (p  bands) 
shows  similar  variations,  (iii)  The  intensity  of  the 
continuous  spectrum  decreases  with  pressure,  becom¬ 
ing  very  small  at  0-03  mm.,  but  the  relative  decrease 
for  different  wave-lengths  between  2400  and  4400  A. 
varies,  becoming  less  for  greater  wave-lengths.  It  is 
suggested  in  explanation  that  at  higher  pressures, 
excitation  being  small,  the  proportion  of  molecules 
brought  to  the  2s3S  level  is  greatest,  this  level  being 
nearest  the  base  level  ls1^.  As  pressure  decreases  so 
does  this  relative  preponderance.  The  changes  noted 
as  regards  the  continuous  spectrum  agree  with  the 
theory  of  Winans  and  Stueckelberg  (cf.  A.,  1929, 118). 

C.  A.  SlLBERRAD. 

Some  bands  of  the  carbon  molecule.  G.  H. 
Dieke  and  W.  Lochte-Holtgreven  (Z.  Physik, 
1930,  62,  767 — 794). — A  formerly  undiscovered  band 
system  of  the  C2  molecule  has  been  photographed 
and  analysed  under  high  dispersion.  The  bands  be¬ 
long  to  the  transition  1- — 5*-1-.  This  is  the  first 
observed  example  for  normal  J- — bands.  The 
structure  is  in  every  detail  that  expected  by  theory. 
The  bands  show  considerable  similarity  to  the  Swan 
hands,  so  that  it  is  probable  that  the  new  bands  are 
the  corresponding  singlet  bands  to  the  Swan  bands. 

A.  J.  Mee. 

New  band  system  probably  due  to  a  molecule 
CP.  G.  Herzbero  (Nature,  1930, 126, 131—132).— 
An  extended  band  system  between  4000  and  2900  A. 
has  been  obtained  from  a  discharge  in  a  mixture  of 
argon  and  phosphorus  vapour.  The  new  bands  are 
probably  due  to  CP,  the  carbon  arising  from  tap 
grease  and  sealing  wax,  A  provisional  vibrational 
analysis  yields  the  formula  v=29103*6+[832*4(«?'+ 
i)— 544(y'-j-J)2]— -[1239-0(t>"-fi)— 6-75(y"+£)2]  as 
representing  most  of  the  bands.  L.  S.  Theobald. 

Corona  discharge  in  nitrogen.  L.  G.  H. 
Huxley  (Phil.  Mag.,  1930,  [vii],  10,  1S5— 191).— 
Using  the  apparatus  previously  described  (cf.  A., 
192S,  567),  the  corona  discharge  in  nitrogen  was 
investigated  spectroscopically  by  means  of  a  high- 
frequency  discharge  through  the  gas.  Measurements 
were  made  of  the  potentials  between  the  electrodes 
required  to  start  discharges  and  to  maintain  currents 
through  the  gas  over  a  range  of  pressures.  Results 
are  plotted  showing  the  potentials  required  to  start 
a  discharge  as  a  function  of  the  gas  pressure,  and  show 
that  a  discharge  occurs  more  easily  with  the  inner 
electrode  at  a  negative  than  at  a  positive  potential. 
Both  curves  have  well-defined  minima,  and  results 
are  in  agreement  with  Townsend’s  theory.  The 
velocities  of  the  positive  ions  in  the  direction  of  the 
electric  force  were  calculated  from  the  potentials 
required  to  maintain  various  currents  through  the  gas. 

N.  M.  Bligh. 


Separation  of  spark  and  arc  lines  of  oxygen 
and  nitrogen  in  the  far  ultra-violet.  K.  Week 
(Ann.  Physik,  1930,  [v],  5,  553— 560).— Using  W. 
Wien’s  method,  the  lines  1492,  1243,  1200,  1168, 
1134,  963,  and  951  A.  were  classified  as  arc  lines  of 
nitrogen,  and  the  lines  10S5  and  915  A.  as  spark  lines. 
Arc  lines  for  oxygen  were  found  at  1305  and  990  A., 
and  a  spark  line  for  carbon  at  1334  A.  The  1640  A. 
line  for  helium  H  was  not  obtained.  A.  J.  Mee. 

Arc  spectrum  of  nitrogen.  E.  Ekeeors  (Z. 
Physik,  1930,  63,  437 — 443). — A  quartz  gas  discharge 
tube  containing  nitrogen  much  diluted  with  helium 
was  used  as  the  source  of  light  and  the  measurements 
were  carried  out  by  means  of  a  vacuum  spectrograph. 
A  few  new  terms  and  a  displacement  of  32  frequency 
units  of  the  whole  doublet  system  were  established. 
The  measurements  also  indicate  splitting  of  the 
.B-term  of  about  7  units.  W.  Good. 

High-frequency  discharges.  B.  I).  Chatterjie 
(Z.  Physik,  1930,  62,  712— 718).— The  general  char¬ 
acter  of  luminosity  accompanying  discharges  in 
nitrogen,  oxygen,  and  air  is  described.  Magnetic  and 
electrical  excitation  was  employed,  and  an  additional 
direct-current  discharge  was  maintained  in  the  gas; 
for  the  excitation  damped  wave-trains  of  unspecified 
amplitude  were  employed  at  frequencies  correspond¬ 
ing  with  wave-lengths  of  2085,  670,  and  SO  m. 

R.  W.  Lust. 

Zeeman  effect  in  the  OH  bands.  G.  M.  Army 
(Physical  Rev.,  1930,  [ii],  35,  1495—1512;  cf.  this 
vol.,  264). — The  Zeeman  effect  in  the  2S — >2Il  OH 
bands  in  the  near  ultra-violet  was  photographed  at 
field  strengths  from  5000  to  34,000  gauss,  using  a 
discharge  in  water  vapour  as  the  source  up  to  22,000 
gauss,  and  at  high  fields  the  Back  box  arc  operating 
in  water  vapour.  The  structure  of  the  hands  is 
reviewed ;  new  data  are  given  for  the  satellite  lines, 
from  which  the  p-type  doubling  in  the  2S  states  for 
which  v=0,  and  1,  is  found  to  be  0-216(JT-H)  (cf. 
Van  Vleck,  A.,  1929,  623).  Wave-number  data  on 
the  previously  unobserved  PPPS1  branch  are  given. 
The  Zeeman  patterns  in  OH  are  calculated  by  the 
application  of  Hill’s  theory  of  the  Zeeman  effect  in 
doublet  bands  (cf.  this  vol.,  265),  and  are  in  satis¬ 
factory  agreement  with  experiment.  The  exact 
treatment  of  a  2S  molecular  state  is  given  and  discussed. 

N.  M.  Bugh. 

Spectrum  of  ionised  fluorine  (F  n).  H. 
Dixgle  (Proc.  Roy.  Soc.,  1930,  A,  128,  600—624).- 
The  spectrum  of  singly'-ionised  fluorine,  obtained  by 
passing  powerful  discharges  through  silicon  tetra- 
fluoride  in  vacuum  tubes,  has  been  investigated 
from  the  infra-red  to  the  Schumann  region.  469 
Lines  have  been  obtained,  of  which  173  have  been 
classified  as  term-combinations.  The  analysis  is 
discussed  in  relation  to  theoretical  considerations- 
The  spectrum  would  be  expected  to  be  based  on  the 
ground  configuration  of  the  F,+  ion,  viz.,  an  electron 
structure  ls22s22p-3,  corresponding  with  a  stable 
state  and  metastable  states  ZP,  2JD.  Terms  based 
on  each  of  these  three  states  are  recognised,  as  ve 
as  a  triplet  and  a  singlet  term  apparently'  arismg 
from  other  electron  configurations.  The  existence  o 
quintuplet,  triplet,  and  singlet  terms  is  established,  bu  ■ 
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no  intercombinations  have  been  found  between  them. 
The  numerical  values  of  the  terms  are  tabulated  and 
compared  with  those  of  the  similar  0  I  spectrum. 
An  ionisation  potential  of  34-6  volts  has  been  deduced 
for  'F+,  in  good  agreement  with  Turner’s  value  of  34-5 
volts  calculated  from  other  considerations  (cf.  A., 

1929,  113).  L.  L.  Bircumshaw. 

Spectrum  of  inert  gases  in  their  second  stage 
of  ionisation.  S.  C.  Deb  and  A.  K.  Dutt  (Nature, 

1930,  126,  13). — Data  for  argon  and  xenon  are 

discussed.  L.  S.  Theobald. 

Ultimate  rays  of  the  alkali  and  alkaline-earth 
elements.  Deslandres  (Compt.  rend.,  1930,  191, 
109—173). — Since  the  generally  accepted  ultimate 
rays  of  the  elements  previously  studied  (A.,  1924, 
ii,  577)  are  multiples  of  dj  (1062-5)  and  are  obtained 
by  moderate  or  feeble  excitation  of  the  vapour  of  the 
element,  the  data  for  the  22  elements  of  at.  wt.  1 — 200 
have  been  studied,  excluding  the  high-frequency  lines 
of  the  ultra-violet  region,  the  emission  of  which 
requires  considerable  energy.  With  the  exception 
of  strontium  (and  of  silver  and  gold  among  the  related 
elements  of  higher  at.  wt.)  the  lines  which  are 
probably  most  intense  are  approximately  multiples 
of  dy  In  the  cases  of  potassium,  hydrogen,  cadmium, 
and  neutral  calcium  these  are  in  the  infra-red,  whilst 
for  mercury  the  resonance  line  is  the  ultimate  and 
most  intense  ray.  J.  Grant. 

Intensity  of  quadripole  radiation  in  the 
alkali  metals  and  the  occurrence  of  forbidden 
lines.  A.  F.  Stevenson  (Proc.  Roy.  Soc.,  1930,  A, 
128,  591 — 599). — Mathematical.  The  absorption  in¬ 
tensities  of  the  “  forbidden  ”  line  1/S — 3D  for  the  alkali 
metals,  lithium,  sodium,  potassium,  and  rubidium  are 
calculated  on  the  supposition  that  this  line  is  due  to 
“  quadripole  ”  radiation,  using  Hartree’s  method  of 
self-consistent  fields  (A.,  1928,  216)  to  obtain  values 
of  the  radial  wave-functions.  The  calculated  inten¬ 
sities  are  found  to  agree  fairly  well  with  the  available 
experimental  values.  It  is  considered  that  quad¬ 
ripole  radiation  may  not  be  an  adequate  explanation 
for  the  occurrence  of  forbidden  emission  lines. 

L.  L.  Bircumshaw. 

Vibrational  quantum  analysis  of  the  blue- 
green  bands  of  magnesium  oxide.  P.  N.  Ghosh, 
P.  C.  Mahanti,  and  B.  C.  Mukherjee  (Physical  Rev., 
1930,  [ii],  35,  1491— 1494).— The  blue-green  mag¬ 
nesium  oxide  bands  in  the  region  >.5210 — 4700  were 
photographed  from  the  flash  of  a  mixture  of  magnesium 
metal  and  nitrate,  thus  avoiding  the  continuous 
radiation  of  the  glowing  oxide.  Wave-lengths,  fre¬ 
quencies,  and  vibrational  quantum  numbers  are 
tabulated,  and  an  equation  is  given  for  the  band 
beads.  The  vibration  frequencies  for  infinitesimal 
amplitude  are  716  and  751  cm.'1  for  the  upper  and 
lower  states,  respectively;  the  calculated  heat  of 
dissociation  is  approximately  5-8  volts. 

N.  M.  Bligh. 

Phosphorus  in  stellar  spectra.  O.  Struve 
(Astrophys.  J.,  1930,  71,  150 — 152). — Several  absorp¬ 
tion  lines  in  the  spectrum  of  SS  y  Pcgasi  have  been 
identified  with  the  strongest  lines  of  Pm. 

L.  S.  Theobald. 


Absorption  of  luminous  radiations  by  liquid 
sulphur.  P.  Mondain-Monval,  R.  Job,  and  P. 
Galet  (Bull.  Soc.  chim.,  1930,  [iv],  47,  545—556).— 
Liquid  sulphur  (120°)  absorbs  violet  and  blue  radiation, 
but  the  absorption  limit  progresses  slowly  towards 
the  red  end  of  the  spectrum  as  the  temperature  of  the 
sulphur  rises  to  160°,  at  which  point  green  rays 
(550 — 565  (jqr)  are  absorbed,  although  a  general 
absorption  over  the  whole  visible  spectrum  occurs 
(change  from  liquid  sulphur  to  viscous  sulphur); 
above  this  temperature  the  progression  of  the  absorp¬ 
tion  limit  is  2 — 3  times  as  rapid,  whilst  a  second 
absorption  limit  approaches  from  the  red  end  of  the 
spectrum  as  well.  The  phenomena  observed  by 
Smith  and  co-workers  (A.,  1905,  ii,  580)  on  chilling 
viscous  sulphur  arc  confirmed.  A  photo-electric 
potassium  cell  adapted  for  measuring  luminosity  in 
spectrographic  work  is  described. 

S.  K.  Tweedy. 

Zeeman  effect  in  the  red  CaH  bands.  W.  W. 
Watson  and  W.  Bender  (Physical  Rev.,  1930,  [ii], 
35,  1513 — 1523). — Using  an  intermittent  direct- 
current  arc  in  a  modified  Back  chamber  and  a  calcium 
electrode  in  hydrogen,  the  Zeeman  effect  in  the  red 
X  7000  2n — >-22  and  >.  6389  2S — >-2E  CaH  bands  was 
investigated.  Data  are  tabulated  and  discussed, 
and,  for  the  former  bands,  compared  with  the  pre¬ 
dictions  of  Hill’s  theory  (cf.  this  vol.,  265);  for  the 
latter  bands  broad  and  prominent  Zeeman  patterns 
occur  for  K'>8,  similar  to  those  found  in  a  2n  state. 
Data  are  given  for  the  satellite  series  in  the  2H — >-22 
bands  (cf.  Mulliken,  A.,  1928,  1166),  and  the  size  of 
the  A-type  doubling  is  determined.  N.  M.  Bligh. 

Band  systems  associated  with  selenium. 
T.  E.  Nevin  (Nature,  1930,  126,  13). — The  heads  in 
the  spectrum  of  selenium  can  be  arranged  into  three 
systems  for  which  formula  are  given;  one  system 
appears  to  be  due  to  a  32 — >-3S  transition. 

L.  S.  Theobald. 

Hyperfine  structure  of  the  arc  spectrum  and 
the  nuclear  rotation  of  indium.  D.  A.  Jackson 
(Proc.  Roy.  Soc.,  1930,  A,  128,  508— 522).— The  arc 
spectrum  of  indium  has  been  investigated  with  the 
object  of  finding  whether  any  of  its  lines  possess 
hyperfine  structure,  resulting  from  a  quantised  nuclear 
spin  and  a  corresponding  magnetic  moment  of  the 
nucleus.  The  lines  observed  were  the  two  resonance 
lines  22P1/2 — 2jS1/2  and  22P3i2 — 2 Sll2,  and  the  first  three 
linesof  the  diffuse  series,  22P3l2—2rDsn,22P3li—Z2D3I2, 
and  22PVi— 32D3/2.  It  is  concluded  that  the  structure 
of  the  energy  levels  can  be  quantitatively  explained 
by  ascribing  one  quantum  of  rotation  to  the  nucleus, 
and  that  the  value  of  the  magnetic  moment  of  the 
indium  nucleus  is  about  5/1840  of  that  of  a  spinning 
electron.  The  comparison  of  the  fine  structure  of 
the  22P1/2  and  2 2P3i2  levels  gives  an  accurate  quanti¬ 
tative  proof  of  Fermi’s  wave-mechanical  calculation 
of  the  interaction  of  electron  and  nuclear  spins. 

L.  L.  Bircumshaw. 

First  spark  spectrum  of  antimony.  D.  G. 
Dhavale  (Nature,  1930,  126,  97). — Analysis  of  the 
first  spark  spectrum  of  antimony  from  X  8500  to  /.  3000 
shows  its  origin  to  be  the  transitions  P.< — P2, 
P2< — P3,  and  P,< — Qv  The  lines  3(P2D3),\P2P2), 
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and  ®(P2S1)  of  the  P.,N — P2  transition  are  12,863, 
16,714,  and  19,310,  respectively;  the  difference 
3Pj— 3P2  is  0-4814.  L.  S.  Theobald. 

Resonance  and  quenching  of  the  third  principal 
series  line  of  csesium.  C.  Boeckner  (Bur.  Stand. 
J.  Res.,  1930,  5,  13 — 18). — A  helium  discharge  was 
used  to  study  the  resonance  radiation  from  the  third 
principal  series  line  of  caesium,  which  coincides  with 
a  strong  helium  line  3SS8  A.  Caesium  arc  lines  were 
also  observed  in  the  fluorescence  radiation ;  they  have 
their  origin  in  lower  levels  populated  by  radiation 
transitions  from  the  initial  level  (4P1/2).  It  was 
found  that  collisions  between  helium  and  caesium 
atoms  in  the  4P1/2  state  transfer  the  latter  to  states 
differing  by  less  than  several  hundredths  of  a  volt 
from  the  initial  state.  C.  J.  Smith  ells. 

Regularities  in  the  spectra  of  lutecium. 
W.  F.  Meggers  and  B.  F.  Scribner  (Bur.  Stand. 
J.  Res.,  1930,  5,  73 — 81). — The  lines  in  the  arc  and 
spark  spectra  of  lutecium  have  been  divided  into 
three  classes,  due  to  neutral  atoms  (Lu  i),  singly- 
ionised  atoms  (Lu  ii),  and  doubly-ionised  atoms 
(Lu  in).  Regularities  have  been  found  in  each  of 
these  spectra.  The  structures  of  lutecium  spectra 
resemble  those  of  yttrium  more  closely  than  those  of 
lanthanum  or  scandium.  C.  J.  Smitiiells. 

Ultra-violet  radiation  from  the  sun  and  heated 
tungsten.  W.  E.  Forsythe  and  F.  Ciiristison 
(J.  Opt.  Soc.  Amor.,  1930,  20,  396—410).— 

Theoretical.  The  relation  between  the  wave-length 
of  ultra-violet  radiation,  its  therapeutic  value,  and 
the  erythema  or  reddening  effect  on  the  skin  is  dis¬ 
cussed.  Calculated  values  of  the  energy  in  various 
parts  of  the  spectrum  radiated  by  the  sun  and  by 
tungsten  are  tabulated  (cf.  Holladay,  A.,  1929,  116). 
The  energy  of  different  wave-lengths  reaching  the 
earth’s  surface  from  the  sun  was  calculated  from  the 
spectral  distribution  of  energy  and  the  transmission 
of  the  atmosphere ;  about  0-22%  of  the  energy  of  the 
sun  between  wave-lengths  2900  and  3250  A.  reaches 
the  earth.  Curves  are  given  of  the  solar  energy 
reaching  the  earth  at  different  seasons  and  times  of 
the  day.  The  relative  erythema  produced  by  a 
black  body  and  by  tungsten  at  different  temperatures 
is  calculated  and  plotted.  The  ultra-violet  energy 
below  3100  A.  from  a  500-watt  tungsten  lamp  is 
approximately  that  from  the  sun.  N.  M.  Bligh. 

Arc  spectrum  of  radium  emanation.  E.  Ras¬ 
mussen  (Z.  Physik,  1930,  62,  494 — 507). — The 
spectrum  due  to  radium  emanation  was  photographed 
and  measured.  Addition  of  varying  quantities  of 
helium,  neon,  and  argon  helped  the  separation  of 
spark  from  arc  lines.  115  Arc  lines  were  measured, 
and  110  classified  into  6  p-term  sequences,  6  <f-term 
sequences,  three  ai-terms,  and  4  s-terms.  Resonance 
lines  were  also  photographed ;  from  them  the  ground 
term  is  shown  as  p0,  and  the  ionisation  potential 
10-689  volts.  A.  B.  D.  Cassie. 

Spectrum  of  radium  emanation.  H.  H.  Niel¬ 
sen  (Naturwiss.,  1930,  18,  620 — 622), — Hartree’s 
method  (A.,  1928,  216,  933)  of  estimating  spectral 
terms  has  been  applied  to  unpublished  data  ob¬ 
tained  spectroscopically  by7  Rasmussen.  The  poten¬ 


tials  corresponding  with  electronic  distances  from 
the  nucleus  from  0  to  «  are  tabulated.  In  deter¬ 
mining  the  ionisation  potentials  the  wave  equation 
for  a  p  electron  with  principal  quantum  number 
«=6  is  numerically  integrated  for  distances  r=0 
and  r=co  and  a  mean  value  of  r  is  obtained.  The 
orientation  of  the  outer  electrons  to  the  atomic 
nucleus  is  discussed.  Calculations  of  the  quantum 
defect,  q0,  gave  a  value  of  0-513,  whilst  the  value 
extrapolated  from  Rasmussen’s  results  was  0-50. 
The  electronic  configuration  of  the  different  states  of 
the  valency'  electrons  and  the  corresponding  empirical 
and  theoretical  values  in  volts  for  the  spectral  terms 
of  radium  emanation  arc  tabulated.  As  a  test  of 
the  accuracy'’  of  this  method  similar  calculations  have 
been  made  for  the  two  states  of  the  hydrogen  atom, 
and  results  show  less  than  0-03%  difference  between 
the  “  eigen  ”  values  calculated  by  analytical  and 
numerical  methods.  W.  R.  Angus. 

Ultra-violet  transmission  band  of  metallic 
silver,  as  affected  by  temperature.  (Lord) 
Rayleigh  (Proc.  Roy.  Soc.,  1930,  A,  128,  131 — 133). 
— A  rise  of  temperature  causes  a  definite  shift  of  the 
transmission  maximum  to  the  red ;  the  breadth  of 
the  band  does  not  appear  to  be  affected. 

L.  L.  Bircumshaw. 

Physical  interpretation  of  perturbations  in 
band  spectra.  E.  Hulthen  (Nature,  1930,  126, 
56 — 57).— Theoretical.  L.  S.  Theobald. 

Theory  of  the  Stark  effect  in  intense  fields. 
C.  Lanczos  (Z.  Physik,  1930,  62,  518 — 544).— 
Theoretical.  The  wave  equation  for  the  Stark  effect 
was  investigated  by  a  direct  asymptotic  method ; 
the  usual  perturbation  method  fails  for  intense  fields, 
The  cloud  of  electric  charge  surrounding  a  nucleus 
is  distended  towards  the  positive  plate.  This  dis¬ 
turbance  of  the  distribution  of  electric  density  accounts 
for  the  disappearance  of  spectral  lines  emitted  in  a 
strong  electric  field.  A.  B.  D.  Cassie. 

Occurrence  of  the  neon  spark  lines  in  the 
negative  glow.  M.  J.  Druyvesteyn  (Z.  Physik, 
1930,  62,  764 — 766). — The  neon  spark  lines  suddenly 
occur  in  the  negative  glow  as  soon  as  the  cathode  drop 
is  larger  than  the  excitation  potential  of  the  lines. 
They  are  caused  by  electrons  coming  from  the  cathode 
which  have  lost  little  energy'-  in  the  cathode  fall,  and 
simultaneously  excite  and  ionise  neon  atoms. 

A.  J.  Mee. 

Method  of  obtaining  a  visible  spectrum  of 
waves  of  radio  frequency.  J.  C.  McLennan  and 
A.  C.  Burton  (Nature,  1930, 126,  130). 

L.  S.  Theobald. 

Elementary  theory  of  the  Zeeman  effect. 
J.  ZahradnIcek  (Z.  Physik,  1930,  62,  694 — 695).-— 
The  Lorentz  equations  for  the  motion  of  a  bound 
electron  in  a  magnetic  field  are  best  solved  by  the 
usual  transformation  of  two  real  equations  into  one 
imaginary  equation.  A.  B.  D.  Cassie. 

[Relation  between  gas  pressure  and  trans¬ 
lational  energy  of  the  gas  molecule.]  W.  Ander¬ 
son  (Z.  Physik,  1930,  62,  719— 720).— Polemical 
against  Schaposchnikov  (this  vol.,  404). 

A.  B.  D.  Cassie. 
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Statistical  calculation  of  the  spectrum  o£  an 
ionised  atom.  E.  Seore  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  670 — 673). — A  method  of  calculating 
the  energy  levels,  the  doublet  separation,  and  the 
Ilyclberg  correction  by  a  statistical  method  based 
solely  on  the  atomic  number  and  the  degree  of  ion¬ 
isation  of  an  ionise^  atom  is  described.  The  calcu¬ 
lated  values  are  in  satisfactory  agreement  with 
experiment.  F.  G.  Tryhorn. 

Fine  structure  of  spectral  lines  in  relation  to 
selective  absorption.  B.  Venkatesaciiar  (Mysore 
Univ.  J.,  1930,  4,  1 — 40). — A  lecture  summarising 
recent  work.  W.  E.  Downey. 

Plasmoidal  discharges  in  gases.  S.  P.  Mc- 
Callum  (Nature,  1930,  126,  169). — The  discharge 
named  plasmoid  by  Wood  (this  vol.,  653)  appears  to 
be  the  same  type  of  discharge  as  that  previously 
described  by  the  author  (A.,  1928,  342). 

L.  S.  Theobald. 

Doppler  effect  in  relation  to  atoms.  D.  S. 
Kothari  (Indian  J.  Physics,  1930,  4,  575 — 584). — 
The  increase  in  the  kinetic  energy  of  an  enclosed 
volume  of  gas,  due  to  the  rise  in  temperature  on 
adiabatic  compression,  is  interpreted  as  a  consequence 
of  the  increased  frequency  caused  by  the  Doppler  effect 
taking  place  at  the  reflexion  of  the  atoms  from  the 
walls  of  the  containing  vessel.  An  expression  is 
obtained  in  terms  of  De  Broglie’s  wave  theory  of 
matter  and  is  analogous  to  that  obtained  for  the 
Doppler  effect  for  light  quanta,  the  wave  velocity 
being  substituted  for  the  velocity  of  light.  The 
Compton  effect  is  also  studied  from  the  same  point  of 
new.  An  expression  for  Wien’s  displacement  law 
for  atoms  is  derived  and  confirmed  by  application 
of  Fermi-Dirac  statistics.  W.  R.  Angus. 

Mechanism  of  the  arc  light.  III.  Arc  dis¬ 
charge  at  low  pressures.  R.  Seeliger  and  H. 
Wulfhekel  (Physikal.  Z„  1930,  31,  691—695).— 
Apparatus  for  investigating  the  conditions  of  working 
of  an  arc  at  low  pressures  is  described.  The  change 
occurring  in  a  glow  discharge  with  decreasing  pressure, 
and  the  capacity  of  a  cathodic  substance  of  supporting 
an  arc  at  low  pressures,  are  connected  with  the  thermal 
conductivity  of  the  cathodic  substance.  If  the  thermal 
conductivity  is  great  no  arc  can  be  established,  and 
conversely.  The  position  of  the  hot  patch  appears 
to  depend  on  some  property  of  the  surface.  The 
support  of  an  arc  at  low  pressures  is  also  dependent 
on  the  vapour  pressure  of  the  cathodic  substance. 
The  results  are  not  in  agreement  with  those  of  Ratner 
snd  Newman.  An  experiment  on  the  theory  of  the 
Stolt  arc  is  also  described.  A.  J.  Mee. 

Arrangement  for  measuring  small  light  in¬ 
tensities.  B.  Rajewsky  (Z.  Physik,  1930,  63,  576). 
—By  the  introduction  of  an  appropriate  photo-clectric- 
%  sensitive  surface  in  a  Geiger  counter  waves  in 
the  visible  and  ultra-violet  ranges  of  frequencies  could 
be  measured.  W.  Good. 

Mechanism  of  spark  discharge.  L.  B.  Loeb 
(T  Franklin  Inst.,  1930,  210,  15—30;  cf.  A.,  1929, 

;  '^■—Theoretical.  Difficulties,  for  fields  of  the 
Mder  of  30,000  volts  per  cm.,  in  the  Townsend  theory 
0  sPark  discharge  at  atmospheric  pressure  between 


parallel  electrodes  led  to  the  view  that  space  charges 
are  formed  which  produce  fields  near  the  cathode  high 
enough  to  cause  rapidly  moving  electrons  to  generate 
the  necessary  ionisation.  This,  and  the  analogous 
theory  of  von  Hippel  and  Franck  (cf.  Z.  Physik, 
1929,  57,  696),  are  considered  critically  with  reference 
to  quantitative  data  on  ionisation  by  positive  ions ; 
values  of  «,  the  ionising  efficiency  of  electrons,  required 
by  values  of  (3,  the  number  of  ions  per  cm.  path  pro¬ 
duced  by  positive  ions,  to  permit  the  Townsend 
mechanism ;  electron  velocities  at  high  fields ;  calcu¬ 
lations  of  the  values  of  a  to  give  high  gradients  in 
10"8  sec.,  the  experimental  minimum  spark  lag;  and 
the  theoretical  evaluation  of  a  (cf.  also  Rogowski, 
this  vol.,  513).  N.  M.  Bligii. 

Perturbations  in  molecules  and  the  theory  of 
predissociation  and  diffuse  spectra.  II.  O.  Iv. 
Rice  (Physical  Rev.,  1930,  [ii],  35,  1551—1558; 
cf.  A.,  1929,  734). — Mathematical.  The  method 
previously  developed  (cf.  this  vol.,  1087)  is  applied  to 
the  case  of  predissociation.  The  discrete  states,  and 
spectral  lines  involving  these  states,  are  broadened ; 
the  shape  of  the  broadened  lines  is  found,  and  a  com¬ 
plete  analogy  is  shown  with  the  results  for  radioactive 
decay.  N.  M.  Bligii. 

Operational  wave  equation  and  the  Zeeman 
effect.  G.  Temple  (Proc.  Roy.  Soc.,  1930,  A,  128, 
487 — 507). — The  theory  of  the  Zeeman  effect  has 
been  developed  from  the  operational  wave  equation 
given  in  a  previous  paper  (this  vol.,  S37).  Since  the 
changes  in  the  energy  levels  produced  by  a  magnetic 
field  depend  on  the  magnetic  moment  of  the  atom, 
and  this  is  dependent  on  the  distribution  of  currents 
in  the  atom,  it  is  necessary  to  obtain  tho  appropriate 
mathematical  expression  for  these  quantities  in  terms 
of  the  wave  operators.  The  microscopical  properties 
of  the  atom  (its  charge  and  current  density  at  any 
point)  are  determined  by  tensors  with  components  of 
the  form  (2ty,  </>),  its  macroscopic  properties  (electric 
and  magnetic  moments)  by  the  matrix  elements  of 
some  operator  T.  The  general  principles  available 
for  the  calculation  of  these  expressions  arc  investi¬ 
gated,  and  the  special  matrix  elements  required  in 
the  theory  of  the  Zeeman  effect  determined.  The 
resolution  of  optical  doublets  in  a  uniform  magnetic 
field  is  also  considered.  L.  L.  Bircumsiiaw. 

Excitation  of  soft  Arrays  from  single-crystal 
surfaces  and  from  poly  crystalline  surfaces  of 
graphite  and  aluminium.  O.  W.  Richardson 
and  (Miss)  U.  Andrewes  (Proc.  Roy.  Soc.,  1930, 
A,  128,  1 — 15). — A  comparison  of  experiments  on 
the  soft  X-ray  excitation  from  natural  graphite  and 
from  spectroscopically  pure  carbon,  over  the  range 
50 — 310  volts,  indicates  that  the  simpler  is  the  crystal 
structure  of  the  surface  the  fewer  are  the  number  of 
critical  potentials  likely  to  be  found.  There  are 
evidently  a  large  number  of  critical  potentials  which 
have  little  or  nothing  to  do  with  the  Bohr  levels,  and 
the  possible  origin  of  these  discontinuities  is  discussed. 
The  values  obtained  can  be  arranged  according  to  a 
regular  numerical  scheme,  showing  the  same  type  of 
relationship  as  that  of  the  frequencies  of  the  lines  in 
a  set  of  bands.  It  is  obvious  that  a  metal  is  a  structure 
which  has  parts  capable  of  vibrating  under  electronic 
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excitation  and  the  voltage  differences  found  are 
of  tlio  right  order  of  magnitude  for  such  effects. 
Measurements  have  also  been  made  over  the  range 
0 — 150  volts  with  polycrystalline  and  single-crystal 
aluminium  targets,  15  breaks  being  observed  in  the 
former  case  and  11  in  the  latter.  The  values  given 
by  the  crystal  fall  into  two  groups  with  an  arithmetical 
structure  similar  to  that  given  by  the  graphite  data. 

L.  L.  Bircumshaw. 

Excitation  of  soft  X-rays  from  some  poly¬ 
crystalline  metal  surfaces.  0.  W.  Richardson 
and  S.  R.  Rao  (Proc.  Roy.  Soc.,  1930,  A,  128, 16 — 36). 
— In  continuation  of  the  work  of  Richardson  and 
Chaikin  (A.,  1928,  692;  1929,  15),  using  similar 
experimental  methods,  a  determination  has  been 
made  of  the  discontinuities  in  the  !p/?V-ex citing  voltage 
curves  for  nickel,  cobalt,  copper,  and  tungsten.  The 
results  confirm  the  work  of  previous  investigators,  as 
regards  the  reality  of  the  inflexions,  but  their  number 
is  found  to  be  very  much  greater  than  had  hitherto 
been  supposed.  Thus  in  the  case  of  cobalt,  although 
in  the  region  from  210  to  335  volts  the  values  are  in 
good  agreement  with  those  given  by  Thomas  (A.,  1925, 
ii,  336),  between  343-8  and  700  volts  35  new  inflexions 
are  noted,  and  above  700  volts  the  agreement  is  poor. 
With  nickel,  38  inflexions  are  obtained  in  the  range 
300 — 565  volts.  With  copper,  good  agreement  is 
found  with  the  values  of  Compton  and  Thomas 
(A.,  1926,  1186)  in  the  range  100 — 250  volts  and  also 
above  800  volts;  all  the  inflexions  above  800  volts 
approximate  closely  to  the  hard  X-ray  values  calcu¬ 
lated  from  the  data  of  Thorasus  (A.,  1926,  329).  The 
number  of  inflexions  found  for  tungsten  in  the  range 
0 — 540  volts  is  comparable  with  that  for  copper  and 
the  iron  group.  Experiments  with  an  impure  copper 
target  indicate  that  it  is  unlikely  that  any  consider¬ 
able  proportion  of  the  discontinuities  observed  can  be 
attributed  to  the  presence  of  small  amounts  of  impuri¬ 
ties.  Curves  are  drawn  showing  the  variation  of 
ipjii  with  it  (for  nickel  and  tungsten  targets)  and 
with  the  inclination  of  the  target.  There  is  a  slight 
tendency,  particularly  at  high  voltages  and  low 
thermionic  currents,  for  ipjii  to  increase  as  it  dimin¬ 
ishes.  Experiments  with  a  cobalt  target  indicate 
that  the  intensities  of  the  inflexions  are  highly 
dependent  on  the  previous  heat  treatment  of  the 
target,  and  it  is  considered  that  this  may  explain  the 
divergence  between  the  results  of  different  investi¬ 
gators.  Curves  showing  the  relation  between  iPji[ 
and  the  applied  potential  are  given  for  copper  over 
the  range  30 — 1050  volts  and  for  tungsten  over  the 
range  30 — 600  volts,  determinations  being  made  at 
intervals  of  20 — 50  volts.  Erom  these  it  appears 
that  when  most  of  the  inflexions  are  smoothed  out  by 
choosing  larger  intervals,  the  values  coinciding  with 
the  X-ray  term  values  still  remain. 

L.  L.  Bircumshaw. 

Excitation  of  soft  X-rays  from  a  single  crystal 
face  of  nickel.  O.  W.  Richardson  and  S.  R.  Rao 
(Proc.  Roy.  Soc.,  1930,  A,  128,  37 — 41). — Deter¬ 
minations  have  been  made  of  the  discontinuities  in 
the  i;, /{(-applied  potential  curves  for  a  single  crystal 
of  nickel  (face  100)  over  the  range  45 — 300  volts.  All 
the  inflexions  found  with  the  crystal  are  close  to  the 
values  given  by  Thomas  (A.,  1925,  ii,  336),  but  a 


number  of  his  strong  inflexions  are  absent  from  the 
curves  given  by  the  crystal.  The  inflexions  arc  to  be 
regarded  as  properties  of  the  crystal  faces,  those  given 
by  the  polycrystalline  material  representing  a  mixture 
of  effects  characteristic  of  the  different  faces  present. 
Throughout  the  range  below  400  volts,  the  intensity 
of  the  soft  X-radiation  from  the  crystal  is  greater 
than  that  from  the  polycrystallihe  material,  and  the 
curve  shows  a  saturating  tendency  at  higher  potentials. 

L.  L.  Bircumshaw. 

Spectroscopy  of  ultra-soft  X-rays.  M.  Sieg- 
bahn  and  T.  Magnusson  (Z.  Physik,  1930,  62,  435— 
456). — Methods  hitherto  used  in  the  spectroscopy  of 
ultra-soft  X-rays,  of  wave-length  range  10 — 100  A., 
are  summarised.  A  new  spectroscope  is  described, 
in  which  the  grating  surface  is  only  1 — 3  mm.  wide, 
and  so  acts  as  the  second  spectrometer  slit.  The 
ruling  machine,  which  gave  good  gratings  with  as 
many  as  1800  lines  per  mm.,  is  also  described. 

A.  B.  D.  Cassie. 

Influence  of  chemical  state  on  critical  X-ray 
absorption  frequencies.  H.  R.  Robinson  and 
C.  L.  Young  (Phil.  Mag.,  1930,  [vii],  10,  71-75).- 
The  method  of  magnetic  spectroscopy  of  the  photo¬ 
electrons  ejected  from  an  clement  and  its  compounds 
was  used  to  investigate  the  slight  displacement  of 
X-ray  spectral  lines  by  changes  in  the  state  of  chemical 
combination  of  an  atom.  The  critical  absorption 
frequencies  of  the  atomic  and  the  displaced  level 
were  measured  with  high  dispersion  for  the  IC  level  of 
chromium  in  the  metallic  state  and  as  hydroxide, 
using  copper  Ka.x  as  primary  radiation.  The  dis¬ 
placement  was  in  the  sense  of,  but  somewhat  less 
than,  that  found  by  X-ray  spectroscopy,  the  mean 
value  being  O^iO-lo  Rydberg  unit. 

N.  M.  Bugs. 

/i- Absorption  spectra  of  nickel,  copper,  and 
zinc.  A.  E.  Lindh  (Z.  Physik,  1930,  63,  106 — 
113). — The  fine  structure  on  the  short  wave-length 
side  of  the  K -absorption  edge  in  the  X-ray  absorption 
spectra  of  nickel  and  copper  have  been  quantitatively 
investigated  and  the  wave-lengths  of  the  absorption 
edges  and  fine  structure  lines  tabulated.  It  was 
found  that  the  spectra  of  layers  sufficiently  thin 
(less  than  10  |i)  to  give  the  fine  structure  had  a  double 
absorption  edge,  of  which  the  component  Kv  of 
longer  wave-length,  had  the  same  wave-length  as 
the  single  edge  obtained  in  the  absence  of  a  fine 
structure.  The  component  X2  of  shorter  wave¬ 
length  was  found  to  have  the  same  wave-length  as 
the  absorption  edge  occurring  in  the  spectra  of  com¬ 
pounds  of  the  respective  metal.  A  fine  structure 
was  obtained  with  cuprous  sulphate  and  with  cupne 
chloride,  the  wave-length  of  the  first  fine  structure 
line  being  identical  for  the  twro  compounds,  but  not 
agreeing  with  that  of  the  free  metal.  Preliminary 
experiments  only  have  been  made  with  zinc  owing  to 
the  small  dispersion  of  the  spectrograph,  but  these 
show  a  definite  although  small  difference  betwee 
the  wave-length  of  the  absorption  edge  for  zinc 
the  free  state  and  in  its  compounds.  H.  A.  JahN. 

Bluish-grey  hot  radiation  from  the  Lihenfeld 
X-ray  tube.  F.  Rother  and  W.  M.  Cohn  (Physika  • 
Z.,  1930,  31,  687— 691).— The  visible  hot  rachation  oi 
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the  Lilienfeld  X-ray  tube  has  been  re-investigated. 
Spectrographio  observations  indicate  that  the  radi¬ 
ation  possesses  a  continuous  spectrum.  This  had  an 
intensity  maximum  at  wave-length  450  mjr,  and 
extends  in  the  ultra-violet  to  225  mg,  at  least.  'By 
the  use  of  quartz  and  glass  apparatus  the  conditions 
for  the  production  can  be  studied.  It  was  found  that 
the  radiation  proceeded  from  the  anticathode  if 
potential  was  applied  between  the  filament  and  the 
perforated  cathode,  and  not  between  the  perforated 
cathode  and  the  anticathode.  The  continuous  spec¬ 
trum  is  probably  due  to  the  interaction  of  electrons 
and  ions.  The  use  of  this  continuous  spectrum  for 
investigations  in  the  blue  and  ultra-violet  is  suggested. 

A.  J.  Mee. 

Molybdenum  L-series  wave-lengths  by  ruled 
gratings.  J.  M.  Cork  (Physical  Rev.,  1930,  [ii], 
35,  1456 — 1462). — Using  plane  ruled  gratings  having 
30,000  and  14,400  lines  per  inch,  and  distances  up  to 
1  m.  in  a  vacuum  between  the  photographic  plate  and 
grating,  about  160  photographs  were  taken  of  the 
molybdenum  L  series  lines.  The  wave-lengths  for 
Laq  and  L$x  were  5-4116  and  5-1832  A.,  respectively, 
being  somewhat  longer  than  the  wave-lengths  obtained 
by  using  gypsum  or  calcite  crystals.  The  possibility 
of  the  variation  being  due  to  anomalous  variation  of 
the  refractive  index  of  the  crystal  is  discussed. 

N.  M.  Bligh. 

Possible  effects  of  nuclear  spin  on  A'-ray  terms. 
G.Breit  (Physical  Rev.,  1930,  [ii],  35, 1447 — 1451). — 
Theoretical.  Using  Dirac’s  equation  for  a  single 
electron  it  is  shown  that  magnetic  moments  of  nuclei 
are  likely  to  cause  small  measurable  separations  of 
X-ray  terms.  For  K  terms  of  the  heavier  elements 
the  effect  is  relatively  greater,  and  should  require  a 
lower  resolving  power  for  its  detection. 

N.  M.  Bligh. 

Independence  of  A’-ray  absorption  on  temper¬ 
ature.  J.  A.  Bearden  (Physical  Rev.,  1930,  [ii], 
35,  1463 — 1468). — In  order  to  investigate  a  reported 
change  in  the  atomic  absorption  coefficient  of  X-rays 
with  a  change  in  the  temperature  of  the  absorbing 
screen  (cf.  Read,  A.,  1926,  551;  1927,  S3),  measure¬ 
ments  were  made  on  thick  screens  of  aluminium, 
copper,  iron,  nickel,  silver,  and  lead,  using  hetero¬ 
geneous  X-rays  with  voltages  from  30  to  80  kilovolts, 
and  also  the  monochromatic  X-ray  lines  Xali2  of 
silver  and  copper.  No  temperature  effect  was  found. 
The  anomalous  results  reported  by  Read,  and  for 
y-rays  by  Bastings  (cf.  A.,  1929,  371),  are  attributed 
to  an  error  in  the  determinations  of  the  linear  absorp¬ 
tion  coefficient.  N.  M.  BLion. 

Effect  of  an  electric  field  on  the  A'-ray  diffraction 
pattern  of  a  liquid.  R.  L.  McFarlan  (Physical 
&W.,  1930,  [ii],  35,  1469—1475;  cf.  Stewart,  A., 
1927,  1015). — Replacing  the  crystal  of  a  Bragg 
spectrometer  with  a  cell  containing  the  liquid,  an 
investigation  was  made  of  the  effect  produced  on  the 
X-ray  liquid  diffraction  pattern  by  an  electric  field 
designed  to  give  the  Kerr  effect  for  benzene  and  nitro¬ 
benzene.  The  latter  showed  an  increase  in  peak 
intensity,  on  applying  the  field,  and  a  large  Kerr 
effect ;  the  former  showed  no  observable  effect,  and 
°nly  a  slight  Kerr  effect.  This  effect  cannot  be  due 


to  molecular  orientation  alone,  but  is  attributed  to  an 
increase  in  the  regularity  of  the  spatial  distribution  of 
molecular  scattering  centres.  N.  M.  Bligh. 

Resolving  power  of  calcite  for  X-rays  and  the 
natural  widths  of  the  molybdenum  Ka  doublet. 
S.  K.  Allison  and  J.  II.  Williams  (Physical  Rev., 
1930,  [ii],  35,  1476 — -1490;  cf.  this  vol.,  390). — The 
half  widths  at  half  maximum  of  the  rocking  curves 
in  parallel _positions  of  the  double  X-ray  spectrometer 
have  been  observed  for  the  first  five  orders  of  reflexion 
of  molybdenum  K*x  from  calcite.  The  calculated 
half  widths  for  a  single  crystal  are  compared  with 
the  theoretical  results  of  Darwin  (cf.  Phil.  Mag.,  1914, 
[vi],  27,  325,  675)  and  Ewald  (Physikal.  Z.,  1925, 
26,  29),  and  are  of  the  same  order  of  magnitude  but 
slightly  larger.  The  rocking  curve  widths  in  8  anti¬ 
parallel  positions  for  molybdenum  Ka,  at  50  kilovolts 
were  observed ;  the  half  width  at  half  maximum  was 
0-147  A.,  corresponding  with  an  energy  width  of 
3-6  volts,  showing  no  variation  with  voltage.  For 
molybdenum  Kvu,  the  corresponding  values  were 
0-161  A.  and  3-9  volts,  respectively.  The  observed 
values  are  2-5  times  as  great  as  the  width  to  be  expected 
from  a  classical  electronic  oscillator  damped  by  its 
electromagnetic  radiation.  The  computed  life  of  the 
excited  K  state  of  molybdenum  is  1-8 xlO-10  sec. 
No  evidence  of  fine  structure  of  molybdenum  Ka.x  or 
a,  was  found.  N.  M.  Bligh. 

Measurements  on  the  Langmuir  dark  space. 
A.  Guntiier-Schulze  (Z.  Physik,  1930,  62,  619 — 
623). — The  Langmuir  dark  space  which  surrounds 
an  electrode  maintained  at  a  negative  potential,  with 
respect  to  a  region  in  which  a  discharge  is  maintained, 
is  due  to  the  relative  inefficiency  of  positive  ions  in 
producing  new  ions  of  collision  and  is  accompanied  by 
a  positive  space  charge.  The  dimensions  of  this 
dark  space  may  bo  calculated,  provided  certain  con¬ 
ditions  are  fulfilled,  by  the  simple  form  of  the  space 
charge  equation.  Experiments  have  been  earned 
out  in  hydrogen,  helium,  neon,  and  argon  in  which 
the  above-mentioned  conditions  are  approximately 
fulfilled ;  a  fairly  satisfactory  agreement  exists 
between  the  observed  and  calculated  dimensions  of 
the  dark  space.  R.  W.  Lent. 

Photo-ionisation  of  csesium  by  line  absorption. 
F.  L.  Mohler  and  C.  Bcecicner  (Bur.  Stand.  J.  Res., 
1930,  5,  51 — 71). — Ionisation  of  csesium  by  lino 
absorption  was  investigated  by  the  space-charge 
method,  and  the  relative  sensitivity  in  the  region  of 
line  absorption,  as  compared  with  the  region  of  con¬ 
tinuous  absorption  beyond  the  limit,  was  measured. 
Ionisation  of  caesium  vapour  by  light  on  the  red  side 
of  the  limit  is  the  result  of  lino  absorption  in  lines  of 
width  about  0-01  A.  below  0-01  mm.  pressure.  The 
subsequent  ionisation  is  independent  of  temperature, 
but  depends  on  vapour  pressure  in  a  maimer  suggest¬ 
ing  that  collision  with  a  normal  csesium  atom  must 
occur  during  the  life  of  the  excited  state. 

C.  J.  Smithells. 

Possible  explanation  of  the  selective  photo¬ 
electric  effect.  R.  H.  Fowler  (Proc.  Roy.  Soc., 
1930,  A,  128,  123— 130).— Theoretical.  The  known 
facts  about  the  normal  and  selective  photo-electric 
effects  arc  briefly  reviewed.  The  essential  condition 
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for  selective  emission  appears  to  be  entirely  a  surface 
one,  and  the  theory  is  developed  that  the  observed 
selectivity  should  be  referred  to  D(W),  the  transmis¬ 
sion  coefficient  through  the  surface  potential  field  for 
an  electron  incident  from  within  with  energy  TF  in 
its  motion  normal  to  the  surface.  It  is  shown  that 
7)(K’)  can,  in  fact,  have  the  required  selective  proper¬ 
ties  for  the  type  of  potential  barrier  which  might  be 
expected  to  occur  for  surfaces  of  the  kind  known  to 
exhibit  the  selective  effect.  L.  L.  Bircumsiiaw. 

Photo-electric  intensity  measurements  in  the 
mercury  spectrum.  L.  S.  Ornstein  and  J.  F. 
Custers  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
.1930,  33,  473 — 487). — A  potassium  on  silver  photo¬ 
electric  coll  has  been  used  to  measure  photometrically 
the  relative  intensities  of  certain  mercury  lines  and 
their  variation  with  current  density  and  with  pressure. 
The  intensities  of  the  lines  4047,  4358,  and  5461  A. 
vary  in  an  exactly  similar  way  with  changing  external 
conditions,  showing  that  they  arise  from  the  same 
initial  energy  level,  whilst  that  of  the  singlet  line  at 
4916  A.  arising  from  the  21P1— S1#,,  change  varies  in 
a  completely  different  manner.  The  variations  of  the 
intensities  of  the  components  of  the  triplet  system 
and  of  the  singlet  line  are  shown  in  graphical  form. 

J.  W.  Smith. 

Moseley  diagram  of  the  ionisation  voltages  of 
the  light  atoms  and  ions.  W.  Brattnbek  (Z. 
Physik,  1930,  63,  20 — 29). — The  square  root  of  the 
ionisation  voltages  for  the  elements  and  ions  of  the 
first  three  short  periods  (to  potassium)  arc  plotted 
against  the  atomic  number  of  the  element  as  abscissa, 
and  it  is  shown  that  each  isoclectronic  series  (c.g., 
Li,  BeH ,  B 1  +,  C 1  +  . . .)  gives  points  lying  on  a  straight 
line,  the  gradient  of  these  lines  being  constant  in  each 
period.  The  only  point  deviating  appreciably  is 
that  corresponding  with  Cl1'  and  for  this  ion  the 
ionisation  voltage  of  22-2  volts  is  predicted  instead 
of  the  provisionally  accepted  value  of  18-32  volts. 
It  is  shown  that  this  means  that  a  linear  relation 
exists  between  the  screening  number  s  and  the  nuclear 
charge  Z  in  an  isoelectronic  series,  although  in  the 
first  period  (hydrogen  and  helium)  the  screening 
number  is  independent  of  the  nuclear  charge.  It  is 
shown  that  $  decreases  with  increase  in  the  nuclear 
charge  in  an  isoelectric  series,  contrasted  with  the 
X-ray  terms,  in  which  s  increases  with  increase  in  Z. 
A  slight  concavity  in  the  lines  of  the  Moseley  diagram 
points  to  a  decrease  of  s  with  Z  which  is  not  exactly 
linear,  the  concavity  being  greatest  in  the  second 
period  and  not  observable  in  the  first  period.  On 
this  basis  values  for  the  ionisation  potential  of  the 
ions  Li",  Be12,  Bt3,  C+1  are  extrapolated  from  the 
known  value  of  s  for  helium,  assuming  complete 
linearity.  These  values  agree  to  within  1%  with  the 
values  calculated  by  Hylleraas  (this  vol.,  267)  by 
means  of  wave  mechanics,  which  agree  very  exactly 
with  the  unpublished  measurements  of  Edlen  {ibid.). 
The  equation  of  Hylleraas  is  shown  to  predict  a  slight 
decrease  of  s  with  increase  in  the  nuclear  charge  in 
the  above-mentioned  series.  H.  A.  Jahn. 

Activation  and  ionisation  produced  By  rotating 
fields  of  high  frequency.  W.  Ludke  (Z.  Elektro- 
chern.,  1930,  36,  298 — 300). — The  application  of 


rotating  electric  and  magnetic  fields  for  the  produc¬ 
tion  of  ionisation  and  activation  in  gases  is  discussed. 
It  is  thought  that  it  will  be  possible  to  determine  the 
state  of  ionisation  and  of  activation  by  a  suitable 
choice  of  field  strength  and  frequency. 

It.  W.  Lu.nt. 

Photo-electric  method  of  integrating  sunlight. 
J.  A.  C.  Teegan  and  6.  R.  Rendall  (Indian  J. 
Physics,  1930,  4,  585 — 589). — Sunlight  was  integrated 
over  short  periods  of  time  by  means  of  a  potassium 
photo-electric  cell  enclosed  in  a  metal  casing  and 
exposed  horizontally.  The  current  from  the  cell 
was  amplified  by  a  valve  and  the  anode  current 
passed  through  a  galvanometer  in  scries  with  a  copper 
voltameter,  and  the  amount  of  copper  removed  from 
the  solution  was  determined  by  Hahn  and  Leiuibach’s 
method  (A.,  1922,  ii,  870).  A  comparison  is  made 
between  the  results  and  those  obtained  by  Atkins 
and  Poole  (A.,  1929,  659)  using  a  sodium  cell. 

W.  R.  Angus. 

Application  of  generalised  statistics  to  thermal 
ionisation.  K.  C.  Kar  and  A.  Ganguli  (Z.  Physik, 
1930,  62,  510 — 517). — The  Langmuir  adsorption 
formula,  previously  obtained  by  means  of  the  Gibbs 
statistics  (Kar  and  Ganguli,  this  vol.,  151),  is  now 
derived  by  use  of  the  generalised  statistics  of  Kar 
and  Mazumdar  (Z.  Physik,  1929,  55,  546).  Treating 
thermal  ionisation  as  a  special  ease  of  adsorption 
equilibrium,  the  Saha  equation  for  thermal  ionisation 
is  obtained.  The  electron  emission  from  metals  in 
degenerate  and  in  non-degenerato  systems  is  treated 
in  the  same  way,  and  in  both  cases  the  formula 
obtained  contains  the  term  T2,  in  agreement  with 
the  formula  of  Dushman  and  Roy  and  of  Houston 
(A.,  1928,  467),  but  in  disagreement  with  that  of 
Richardson  and  of  Sommerfcld  {ibid.),  which  contains 
TK  H.  A.  Jahn. 

Geiger  tube  electron  counter.  L.  F.  Curtiss 
(Bur.  Stand.  J.  Res.,  1930,  5,  115— 123).— It  is  shown 
that  the  sensitive  surface  of  the  Geiger  tube  counter 
is  not  on  the  wire  electrode,  but  on  the  inner  surface 
of  the  tube.  This  result  explains  why  the  operation 
of  the  counter  is  only  slightly  affected  by  the  con¬ 
dition  of  the  surface  of  the  wire  electrode.  An 
explanation  of  the  operation  of  the  counter  is  offered. 

C.  J.  Smithells. 

Total  secondary  electron  emission  from  poly- 
crystalline  nickel.  S.  R.  Rao  (Proc.  Roy.  Soc., 
1930,  A,  128,  41 — 56). — Using  an  improved  form  of 
the  method  described  by  Krefft  (A.,  1928,  341),  the 
inflexions  in  the  total  secondary  electron  curve  for  a 
polycrystalline  nickel  target  have  been  determined 
over  the  range  0 — 540  volts.  Six  peaks  were  found 
below  30  volts,  and  25  discontinuities  in  the  range  from 
30  to  540  volts.  There  is  good  agreement  with  the 
11  values  obtained  by  Petry  (A.,  1925,  ii,  1017),  and, 
moreover,  almost  every  inflexion  in  the  secondary 
electron  emission  curve  coincides  with  a  soft  Xn»y 
discontinuity  ,  although  the  number  of  these  is  mi'0*1 
greater  (cf.  Richardson,  Proc.  Roy.  Soc.,  1928, 

531).  The  effect  of  heating  and  of  bombarding  the 
target  in  an  atmosphere  of  hydrogen  for  some  hours 
has  also  been  investigated  (cf.  this  vol.,  1078).  I*ie 
results  are  discussed.  L.  L.  Bibccmshaw. 
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Total  secondary  electron  emission  from  a 
single  crystal  face  of  nickel.  S.  It.  Hao  (Proc.  Roy. 
Soc.,  1930,  A,  128,  57 — 62). — Experiments  have  been 
carried  out  on  the  total  secondary  electron  emission 
from  the  100  face  of  a  single  crystal  of  nickel.  The 
fact  that  in  the  range  1 — -30  volts  only  two  peaks  are 
found  supports  the  view  that  the  peaks  with  a  poly¬ 
crystalline  target  are  due  to  reflexion  or  diffraction 
of  electrons  from  the  crystal  faces  of  different  orient¬ 
ations  on  the  surface.  There  is  a  close  coincidence 
between  the  soft  X-ray  inflexions  from  the  100  face 
of  the  crystal  and  the  secondary  electron  discon¬ 
tinuities  from  the  same  face.  A  resemblance  may  be 
traced  even  in  the  intensities.  It  appears  that  at  • 
those  potentials  at  which  there  is  an  intense  scattering 
of  electrons  according  to  the  Davisson  and  Gcrmer 
effect,  there  is  a  corresponding  increased  intensity  of 
soft  X-radiation.  A  comparison  of  the  total  secon¬ 
dary  electron  curve  in  the  range  from  30  to  550  volts 
with  the  corresponding  curve  for  the  polycrystalline 
target  (cf.  preceding  abstract)  shows  that  whereas  at 
potentials  below  60  volts  the  two  curves  arc  almost 
coincident,  at  higher  potentials  there  is  a  great 
difference  in  the  absolute  values,  although  the  general 
shapes  of  the  curves  are  similar. 

L.  L.  Bircumshaw. 

Emission  of  secondary  electrons  and  the 
excitation  of  soft  X-rays.  O.  W.  Richardson 
(Proc.  Roy.  Soc.,  1930,  A,  128,  63— 74).— Theoretical. 
The  experimental  data  given  by  various  investigators 
are  discussed,  and  a  mechanism  of  the  origin  of 
secondary  electrons  and  soft  X-rays  is  suggested  by 
Mans  of  which  the  established  facts  can  bo  harmon- 
!sed.  The  existence  in  crystals  generally  of  “  struc- 
kro  ”  electrons  is  postulated ;  these  are  not  free  and 
we  no  counterpart  in  the  structure  of  the  con¬ 
stituent  atoms.  When  an  electron  reaches  a  crystal 
‘ace  it  is  either  diffracted  by  the  crystal  grating  or  it 
(sacts  with  one  of  the  structure  electrons  by  raising 
fe energy  from  the  normal  to  some  excited  state.  To 
do  this,  it  must  lose  at  least  as  much  energy  as  is 
squivalent  to  the  level  difference  between  the  ground 
state  and  the  next  higher  state.  The  true  secondary 
Matrons  (low  energy  group)  and  the  soft  X-rays  arc 
generated  largely  by  the  normal  return  of  the  excited 
structure  electrons  to  lower  states  and  ultimately  to 
the  ground  state,  without  the  intervention  of  other 
Matrons.  The  agreement  of  the  soft  X-ray  with 
we  secondary  electron  breaks  is  accounted  for,  since 
fJth  aro  excitation  potentials  of  the  structure  elec- 
'j'ffls,  and  the  theory  also  accounts  for  the  band-like 
wucture  of  the  discontinuities  found  experimentally 
*  carbon,  aluminium,  and  nickel.  The  nature  of 
j  levels  occupied  by  the  structure  electrons  is 
bussed.  '  L.  L.  Bircumshaw. 


I  Magnetic  spectroscopy  of  A'-ray  electrons, 
win  ^v0BINSON  and  C.  L.  Young  (Proc.  Roy.  Soc., 
;  A>  128,  92 — 114). — An  extension  of  previous 
™Mcf.  A.,  1923,  ii,  818;  1925,  ii,  728;  1927,  3).— 
j^sults  are  recorded  for  targets  of  uranium  oxide, 
ttTwi  0x^e’  lea(T>  gold,  cerium  oxide,  silver, 
aybdenum,  copper,  zirconium  oxide,  strontium 
, !  e;  and  arsenic  oxide,  the  primary  X-radiation 
a°  silver  X+  “white  ”  radiation,  i.e.,  practically 


unfiltered  radiation  from  a  gas-filled  tube  with  a  silver 
anticathode.  The  measurements  of  both  the  secondary 
and  the  fluorescence  lines  have  been  appreciably 
extended,  and  the  improved  technique  has  brought 
out  a  great  deal  of  new  detail  in  the  corpuscular 
spectra.  A  graphical  representation  is  given  of  the 
relative  intensities  of  the  secondary  cathode-ray 
groups,  and  the  results  are  discussed,  particularly 
with  reference  to  the  variation  with  v0,  the  primary 
X-ray  frequency,  of  the  individual  lines  within  a 
given  group.  The  effect  previously  observed — that 
lines  corresponding  with  levels  of  smaller  azimuthal 
quantum  number  Lv  which  arc  relatively  weak  when 
the  primary  radiation  is  just  hard  enough  to  excite  all 
members  of  a  group,  become  relatively  more  intense 
with  increasing  v0 — has  now  been  established  over  the 
range  600 — 1600 v/R.  L.  L.  Bircumshaw. 

Electron  diffraction  by  "forbidden"  planes. 
G.  P.  Thomson  (Nature,  1930,  126,  56).— The  extra 
reflexions  attributed-  by  previous  investigators  to 
electrons  selectively  reflected  by  crystal  planes  which 
would  not  give  a  corresponding  Bragg  reflexion  with 
X-rays  may  be  due  to  Kikuchi  lines. 

L.  S.  Theorald. 

Interaction  of  free  electrons  and  radiation 
according  to  Dirac’s  theory  of  electrons  and 
quantum-electrodynamics.  I.  Tamm  (Z.  Physik, 
1930,  62,  545 — 568) . — Mathematical .  The  Klcin- 
Nishina  formula  is  deduced.  Transitions  between 
negative  energy  levels  are  essential  to  the  scattering 
formula.  A  simple  method  for  calculation  of  the  wave 
function  of  a  free  electron  is  given. 

A.  B.  D.  Cassie. 

Behaviour  of  electrons  amongst  the  molecules 
NH3,  H,0,  and  HC1.  V.  A.  Bailey  and  W.  E. 
Duncanson  (Phil.  Mag.,  1930,  [vii],  10,  145—160).— 
Using  a  new  method  previously  described  (cf.  this  vol., 
657),  the  statistical  behaviour  of  electrons  amongst 
molecules  to  which  they  may  become  attached  was 
investigated  for  conditions  where  ionisation  by  collision 
is  absent  and  the  negative  ions  are  permanent.  Prom 
measurements  of  K,  the  mean  energy  of  electron 
agitation,  a,  the  probability  of  attachment  per  unit 
distance,  IF,  the  mean  electron  drift  velocity,  and 
Z,  the  electric  intensity,  values  are  calculated  for  w, 
the  velocity  of  agitation  of  an  electron,  L,  its  mean 
free  path  at  1  mm.  gas  pressure,  its  fractional  energy 
loss  at  a  collision,  and  h,  the  probability  of  attachment 
at  a  collision  for  gaseous  ammonia,  water  vapour,  and 
hydrogen  chloride  at  pressure  p.  Results  arc  tabu¬ 
lated,  and  graphs  arc  given  for  K  and  a/p  as  functions 
of  Zjp,  and  for  L,  >.,  and  h  as  functions  of  u.  The 
results  indicate  that  X  bears  some  relation  to  the  light¬ 
absorbing  power  of  tho  molecule,  and  that  h  for  a 
given  kind  of  molecule  varies  considerably  with  the 
energy  of  the  electron,  generally  increasing  with  its 
penetration  into  the  molecule.  N.  M.  Bligh. 

“  Eigen  "-energy  of  an  electron  on  the  quantum 
theory  of  scattering.  I.  Waller  (Z.  Physik,  1930, 
62,  673 — 676). — Mathematical.  The  difficult}'  of  an 
infinite  eigen-energy  of  a  free  electron  in  an  electro¬ 
magnetic  field  is  discussed  using  Dirac’s  relativity 
and  non-relativity  dynamics.  A.  B.  D.  Cassie.. 
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Electron  emission  by  collision  of  positive  ions 
at  low  gas  pressures.  A.  Gunther-Schtjlze  (Z. 
Physik,  1930,62,600 — 606). — The  efficiency  of  positive 
ions  for  the  liberation  of  electrons  has  been  examined 
at  a  copper  surface  acting  as  a  subsidiary  electrode 
adjacent  to  a  low- voltage  arc  in  argon,  neon,  and 
helium,  the  pressure  ranges  being  0-0017 — 0-0036, 
0-0126 — 0-0156,  and  0-019 — 0-026  mm.,  respectively. 
The  efficiency  is  of  the  same  order  in  all  these  gases 
and  increases  from  about  10  to  30%  as  the  potential 
of  the  subsidiary  electrode  is  increased  sevenfold. 

R.  W.  Lent. 

Single  collisions  of  electrons  in  nitrogen. 

E.  Rtjdberg  (Nature,  1930,  126,  165 — 166). — The 
energy  losses  suffered  by  electrons  of  homogeneous 
speed  in  passing  through  nitrogen  at  a  pressure  exclud¬ 
ing  multiple  collisions  have  been  measured.  The 
distribution  curves  obtained  show  a  strong,  sharp 
peak,  due  to  electrons  retaining  the  whole  of  their 
energy,  with  several  small  maxima  close  to  it  on  the 
sido  of  lower  velocities  in  addition  to  a  continuous 
distribution.  The  significance  of  the  energy  losses  is 
discussed.  No  evidence  of  excitation  processes 
belonging  to  the  JsC-level  of  nitrogen  was  obtained. 

L.  S.  Theobald. 

Simple  method  for  investigating  structure  of 
various  substances  by  means  of  electron  waves. 

F.  Kirohner  (Natunviss.,  1930,  31,  707). — To  obtain 

films  of  suitable  thickness  (10"5  to  10~7  cm.)  the  sub¬ 
stance  to  be  examined  is  scattered,  if  in  sufficiently 
fine  powder,  or  deposited  from  vapour,  solution,  or 
suspension,  on  a  thin  film  of  celluloid  or  collodion. 
The  method  has  been  applied  to  potassium,  sodium, 
and  mercuric  chlorides,  sodium  iodide,  gold,  lead,  and 
camphor.  C.  A.  Silberrad.  , 

Electrons  in  metals,  and  the  role  of  Bragg’s 
conditions  of  selective  reflexion.  L.  Brillotjin 
(Compt.  rend.,  1930,  191,  198 — 200). — An  equation 
expressing  Bragg’s  conditions  is  deduced  by  Schrodin- 
ger’s  method  from  the  consideration  of  a  cubic  lattice 
in  which  the  electric  potential  is  a  triply-periodic 
function  of  the  co-ordinates,  and  across  which  free 
electrons  move  forming  a  Broglie  wave.  The  condi¬ 
tions  of  formation  of  waves  showing  this  type  of 
“  anomaly  of  degeneration  ”  are  discussed. 

J.  Grant. 

Motion  of  electrons  in  carbon  monoxide. 
H.  B.  Wahlix  (Physical  Rev.,  1930,  [ii],  35,  156S— 
1571 ;  cf.  A.,  1926,  653). — With  the  data  previously 
obtained,  the  Compton  theory  of  electron  mobilities 
is  shown  to  be  valid  for  high  pressures  and  low  fields, 
assuming  that  the  energy  loss  of  the  electrons  on 
impact  with  the  molecules  is  greater  than  that  due  to 
momentum  transfer.  The  calculated  mean  free  path 
in  carbon  monoxide  when  the  electrons  are  in  thermal 
equilibrium  with  the  gas  is  0  069  cm.  at  1  mm. 
pressure.  N.  M.  Bligh. 

Camera  for  electron  diffraction.  G.  P.  Thom¬ 
son  and  C.  G.  Fraser  (Proc.  Roy.  Soc.,  1930,  A,  128, 
641 — 648). — Full  details  are  given  of  an  apparatus 
for  the  study  of  the  diffraction  patterns  formed  by 
the  reflexion  of  cathode  rays  from  crystalline  surfaces. 
The  method  of  detection  is  photographic,  and  the 
energy  of  the  electrons  is  much  greater  than  in  the 


case  of  the  apparatus  devised  by  Davisson  and 
Germer  (i.e.,  about  6000 — 30,000  instead  of  only 
300  volts).  No  elaborate  vacuum  technique  is 
necessary.  L.  L.  Bercumshaw. 

Analysis  of  surface  layers  by  electron  diffrac¬ 
tion.  G.  P.  Thomson  (Proc.  Roy.  Soc.,  1930,  A, 
128,  649 — 661). — Experiments  have  been  made  to 
demonstrate  the  possibilities  of  the  “  electron  camera  ” 
(cf.  preceding  abstract),  using  a  number  of  taigets 
composed  either  of  a  polycrystallino  mass  or  of  a 
single  crystal.  Tho  surfaces  of  many  solids  givo 
diffraction  patterns  with  electrons,  and  owing  to  the 
slight  penetrating  power  of  the  electron  tho  method 
affords  a  means  of  investigating  surface  layers, 
comparable  with  that  provided  by  X-rays  in  the  case 
of  matter  in  bulk.  The  following  surfaces  showed 
measurable  diffraction  rings  corresponding  with  a 
polycrystalline  structure,  the  nature  of  which,  so  far 
as  it  could  be  determined  from  the  rings,  is  given  hi 
parentheses:  gold 'spluttered  on  quartz  (gold);  tho 
same,  bombarded  from  a  filament  coated  with  barium 
oxide  (gold  and  barium  oxide) ;  tho  same  after  severe 
bombardment  from  a  tungsten  filament  (quartz);  - 
platinum-black  deposited  on  zinc  or  aluminium 
(platinum);  platinum-black  on  copper  (a  cubic 
structure,  probably  an  alloy  of  platinum  and  copper); 
platinised  asbestos  and  the  same  asbestos  unplatinised 
(a  complex  structure,  unidentified) ;  copper  heated  iu 
air  (either  cuprous  oxide,  or  a  complicated  structure 
which  is  not  cuprous  or  cupric  oxide,  according  to  the 
method  of  heating) copper  dipped  in  sulphide,  j 
selenide,  and  telluride  solutions  (analogous  com- 
pounds,  not  cuprous  sulphide,  selenide,  or  telluride); 
rusted  iron  (ferric  oxide) ;  polished  iron,  dipped  in 
concentrated  nitric  acid,  washed,  and  dried  (ferric 
oxide).  Single  crystals  of  calcite,  galena,  and  rock-salt 
gave  diffraction  patterns  of  spots.  No  patterns  were 
obtained  with  polished  or  etched  metals,  or  with 
electro-deposited  gold  or  copper.  The  conditions 
which  determine  whether  or  not  a  surface  will  give  a 
diffraction  pattern  are  discussed.  The  actual  surface 
must  be  crystalline,  and  it  appears  to  be  a  general 
rule  that  a  polished  surface  which  has  recently  been 
attacked  chemically  gives  some  kind  of  rings.  In 
general,  the  clearness  of  the  rings  tends  to  diminish 
with  the  age  of  the  specimen,  perhaps  indicating  that 
larger  crystal  units  are  formed.  The  fact  that  no  . 
refractive  index  effect  has  been  observed  is  strong  ] 
evidence  for  supposing  that,  for  example,  the  goh 
deposited  by  sputtering  is  in  the  form  of  smal 
irregular  lumps,  through  which  the  electrons  pass, 
rather  than  crystals  with  extended  flat  surfaces. 

L.  L.  Bircumshaw.  ? 

Excitation  of  light  by  low-voltage  positive  rays. 

E.  T.  S.  ArrLEYARD  (Proc.  Roy.  Soc.,  1930,  A, 

330 — 344). — Tate’s  experiments  (A.,  1925,  u,  1*  J 
have  been  repeated,  using  a  glowing  tungsten  spn 
spread  with  a  sodium  or  potassium  source  inste 
a  platinum  strip  coated  with  sodium  phosphate,  an 
results  are  confirmed.  Experiments  are  descr  ,^i 
with  a  sharply-defined  beam  of  sodium  ions  pro] 
into  mercury  vapour,  and  from  a  consideration  o 
light  emitted  by  the  sodium  atoms  in  the  beam 
concluded  that  tho  greater  part  of  the  sodium  0 
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emitted  by  recapture  of  an  electron  from  a  mercury 
atom  into  some  excited  state  of  the  sodium  atom. 
An  approximate  efficiency-voltage  curve  for  the  line 
groups  X  (4357,  4347)  and  X  (3650,  3655,  3663)  of 
mercury  is  obtained  and  compared  -with  the  efficiency- 
voltage  curve  for  electrons.  It  is  shown  that,  in 
general,  the  Elsasser  formula  (Z.  Physik,  1927, 45, 152) 
accounts  for  the  differences  observed  between  electron 
and  positive  ion  impact.  L.  L.  Bircumsiiaw. 

Collision  between  positive  ions  and  atoms. 
F.  M.  Penning  and  C.  E.  Veenemans  (Z.  Physik, 
1930, 62, 746 — 763). — The  loss  of  energy  when  positive 
potassium  ions  of  200  volts  velocity  pass  through 
argon  is  compared  with  that  for  the  passage  of 
positive  argon  ions.  The  amount  of  energy  lost  by 
the  potassium  ions  is  considerably  less  than  that  lost 
by  the  argon,  a  result  that  would  not  be  expected  on 
the  basis  of  the  kinetic  theory  of  gases.  The  cause  of 
this  difference  of  loss  is  sought  in  a  charging  of 
the  argon  ion.  Experiments  with  a  mixture  of  argon 
and  neon  (10 :  90)  led  to  the  same  conclusion.  The 
charge  cross-section  of  argon  ions  of  energy  200  volts 
in  argon  is  0-8  of  the  value  calculated  from  the 
kinetic  theory.  Using  higher  energies  (750  volts), 
the  same  difference  in  behaviour  was  found  between 
potassium  and  argon  ions  in  argon.  It  is  not  possible 
to  reach  any  quantitative  conclusions  from  the  latter 
observations,  as  the  curves  deviate  considerably,  the 
deviations  being  ascribed  to  ionisation  due  to  the 
positive  ions.  Some  conclusions  in  connexion  with 
the  theory  of  breakdown  of  gases  are  recorded. 

A.  J.  Mee. 

"  Carrier  ”  of  the  hydrogen  striae.  L.  Ebeler 
and  E.  Hiedemann  (Ann.  Physik,  1930,  [v],  5,  625— 
643).— It  was  found  that  in  atomic  hydrogen  at  high 
concentration  no  striae  are  formed.  The  striae  formed 
by  excitation  of  hydrogen  by  an  oscillatory  current 
oi  frequency  50 — 1-5x10°  were  investigated  spectro¬ 
scopically.  The  blue  striae  are  associated  with  strong 
relative  intensity  of  the  continuum,  the  red  with  that  of 
the  Fulcher  spectrum.  They  are  therefore  due  to  the 
hydrogen  molecule.  The  dependence  of  the  spectral 
intensity  distribution  on  frequency  and  damping  was 
found,  and  the  effect  of  oscillatory  discharges  of  very 
high  frequency  on  the  reflexion  of  electrons  was 
specially  investigated.  Although  it  is  evident  that  the 
striffi  are  due  to  the  hydrogen  molecule,  it  is  not  yet 
certain  in  which  state  the  molecule  is.  A.  J.  Mee. 

Length  of  coherence  of  light  emitted  from  canal 
t^ys.  H.  Straub  (Ann.  Physik,  1930,  [v],  5,  644 — 
656). — The  apparatus  used  corresponded  in  the  main 
jntli  that  of  Rupp.  A  photographic  method  was  used 
*°  measure  the  coherence  length  of  the  emitted  light, 
the  underlying  principle  being  that  of  interference, 
the  coherence  length  of  light  emitted  from  inhomo¬ 
geneous  canal  rays  is  essentially  smaller  than  that  of 
the  glow,  amounting  at  the  most  to  2  mm.  An 
abnormal  increase  for  the  hydrogen  lines  was  not 
found.  The  interference  of  light  from  mercury  canal 
mys  was  also  investigated.  A.  J.  Mee. 

Ionisation  and  range  of  hydrogen  canal  rays 
iQ-m*  hydrogen.  C.  Gerthsen  (Ann.  Physik, 
JM>  [v],  5,  657— 669).— The  hydrogen  canal  rays 


used  had  velocities  within  the  range  20 — 60  kilovolts. 
The  relationship  between  ionisation  current  and  the 
pressure  was  first  found  for  five  velocities.  The  curves 
show  a  critical  saturation  pressure.  The  penetration 
law  for  canal  rays  was  then  found.  If  R  is  the  range 
and  v  the  velocity,  R—av V5,  a  being  a  constant.  The 
law  is  thus  quite  different  from  that  for  a-  and  (3-rays, 
for  which  the  exponent  is  greater  than  2.  The 
ionising  power  was  determined  as  a  function  of  the 
velocity.  A.  J.  Mee. 

Absorption  of  canal  rays  by  solid  bodies. 
K.  P.  Jakovlev  (Z.  Physik,  1930,  63,  114 — 128). — 
The  absorption  by  thin  films  (from  0-3  to  1  g)  of  glass, 
mica,  aluminium,  and  platinum  of  positive  hydrogen 
and  neon  rays  is  measured  by  means  of  two  compens¬ 
ated  thermo-elements.  The  one  element  is  exposed 
to  the  direct  action  of  the  rays,  whilst  the  other  is 
exposed  to  rays  that  have  passed  through  tho  films 
in  question,  and  in  this  way  the  effect  of  the  unavoid¬ 
able  variation  with  time  of  the  intensity  of  the  canal 
rays  can  be  eliminated.  The  velocity  of  the  rays  was 
directly  determined  by  the  deflexion  in  an  electric 
field.  It  was  found  that  the  absorption  coefficient  for 
positive  hydrogen  rays  decreased  with  increase  of  the 
velocity  of  the  rays.  Increase  in  absorption  was 
found  in  the  order  glass,  mica,  aluminium,  platinum, 
and  the  neon  rays  were  considerably  more  strongly 
absorbed  than  the  hydrogen  rays.  'The  absorption 
coefficient  was  found  to  increase  with  the  thickness  of 
the  absorbing  layer,  this  deviation  from  the  exponential 
law  being  greater  for  the  neon  rays.  H.  A.  Jahn. 

Ionisation  of  inert  gases  by  slow  alkali  ions. 
O.  Beeok  (ISTaturwiss.,  1930, 18,  719). — A  systematic 
study  has  been  made  of  the  ionisation  of  helium,  neon, 
and  argon  by  alkali  ions.  An  inert  gas  atom  is  most 
easily  ionised  by  the  alkali  ion  which  has  the  same 
number  of  external  electrons  as  the  inert  gas,  e.g., 
neon  by  sodium  ions  and  argon  by  potassium  ions. 
The  ionisation  of  helium  by  potassium,  rubidium,  or 
cajsium  ions  is  so  slight  as  to  lie  within  the  limits  of 
experimental  error.  The  ionisation  produced  in 
helium  by  lithium  ions  is  greater  than  the  measurable 
ionisation  produced  by  sodium  ions.  Further  work 
on  krypton  and  xenon  is  in  progress. 

W.  R.  Angus. 

Reactions  of  excited  mercury  atoms  with 
hydrogen  and  with  water,  with  special  reference 
to  the  effective  cross-sections  of  the  reactions 
and  the  rotations  of  the  mercurous  hydride 
molecules  produced.  H.  Beutler  and  E.  Rabino- 
vitsch  (Z.  physikal.  Chem.,  1930,  B,  8,  403-426).— 
Largely  theoretical.  The  relationships  previously 
deduced  (this  vol.,  975)  between  the  effective  cross- 
section,  the  heat  effect,  and  molecular  rotation  in 
elementary  processes  have  been  applied  to  the  above 
reactions.  It  is  suggested  that  in  the  reaction  between 
excited  mercury  atoms  and  hydrogen  the  primary 
process  is  the  formation  of  mercurous  hydride  by 
mercury  atoms  in  the  23P0  state,  Hg  (23P0)-fH2= 
HgH+H+0-62  volt,  the  mechanism  proposed  by 
Gaviola  and  Wood  (A.,  1929,  239)  being  shown  to  be 
unacceptable.  In  this  process  the  effective  cross- 
section  is  about  eight  times  the  gas-kinetic  value,  and 
the  hydride  molecules  formed  have  about  20  quanta  of 
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rotation.  A  similar  primary  process  is  postulated  for 
the  reaction  with  water:  Hg  (23P0)+H20=HgH+ 
OH— 0-1  volt.  Here,  however,  the  hydride  molecules 
have  only  about  4  rotational  quanta  and  the  effective 
cross-section  is  about  0-0003  of  the  gas-kinetic  figure. 
Compared  with  the  yield  of  these  reactions,  that  of  the 
reactions  with  2 *P1  atoms  is  only  small.  In  bringing 
about  the  transition  from  23P1  to  23P0  at  the  ordinary 
temperature  nitrogen  has  about  5  times  and  water 
about  100  times  the  gas-kinetic  cross-section,  whilst 
the  hydrogen  molecule  has  no  effect.  B.  Cuthill. 

Effective  cross-section  of  the  free  atomic 
nucleus.  W.  Wessel  (Ami.  Physik,  1930,  [v],  5, 
(ill — 624). — Mathematical.  The  probability  of  the 
formation  of  ions  and  atoms  by  the  collision  of 
electrons  and  atomic  nuclei  characterised  by  a  certain 
cross-section  of  the  atomic  nucleus  was  calculated. 
The  general  formula  obtained  enables  the  effective 
cross-section  for  very  high  velocities  (greater  than 
50  volts)  to  be  calculated  exactly.  A.  J.  Mee. 

Measurements  of  the  effective  cross-sections  of 
reactive  gas  molecules  by  means  of  slow  elec¬ 
trons.  H.  L.  Brose  and  E.  J.  Saayman  (Ann. 
Physik,  1930,  [v],  5,  797— 852).— Published  data  are 
collated  and  critically  discussed  and  several  new 
measurements  have  been  made  in  order  to  confirm 
and  complete  the  available  results.  The  limitations 
of  the  Townsend  diffusion  method  for  measuring  the 
velocity  of  agitation  and  the  drift  velocity  of  electrons 
in  gases  are  indicated.  Townsend’s  definition  of  the 
length  of  the  mean  free  path  of  the  electrons  is  dis¬ 
cussed  and  may  be  calculated  from  the  formula 
L-(SW-p\/kjZ)x\0-a  (where  L  is  the  mean  free 
path  of  electrons  at  1  mm.  pressure  and  W  the  drift 
velocity  in  the  direction  of  an  electric  field  of  strength 
7j).  The  following  gases  were  examined  by  an 
apparatus  which  is  fully  described :  hydrogen, 
oxygen,  carbon  monoxide,  pentane,  nitrogen,  ethylene, 
carbon  dioxide,  and  nitrous  oxide,  and  the  values  of 
the  effective  cross-section  are  compared  with  those 
obtained  by  other  investigators  using  the  diffusion 
method.  The  agreement  is  good  and  both  methods 
are  trustworthy.  An  outline  of  the  mathematical 
theory  is  appended.  W.  B.  Angus. 

Exchange  of  energy  between  gas,  solid,  and 
adsorbed  layer  in  a  vacuum.  I.  Method  of 
detecting  variations  in  the  thermal  efficiency  of 
molecular  collisions.  II.  Effect  of  a  deposited 
unimolecular  layer  on  the  efficiency  of  mole¬ 
cular  collisions.  M.  C.  Johnson  (Proc.  Boy.  Soc., 
1930,  A,  128,  432 — 444,  444— 451).— I.  A  method  is 
described  for  tracing  small  changes  in  the  thermal 
efficiency  of  encounters  between  gas  molecules  and  a 
solid  surface.  This  efficiency  determines  the  rate  at 
which  conductive  equilibrium  is  re-established  between 
the  filament  and  walls  of  a  Pirani  gauge  chamber 
when  the  pressure  is  varied  over  the  range  10_1  to 
10‘4  mm.,  the  medium  of  thermal  exchange  being 
hydrogen.  A  differential  method  is  found  to  be  the 
most  suitable ;  i.e.,  the  desired  variations  in  reaching 
thermal  equilibrium  are  observed  superposed  in  a 
constant  difference  between  the  rates  at  which  pressure 
equilibrium  is  attained  by  two  wire-gas— wall  systems 


in  parallel.  If  two  Pirani  gauges  are  balanced  in  a 
resistance  bridge  and  evacuated  simultaneously 
through  long  capillaries,  the  disturbance  of  balance, 
due  to  unequal  rates  of  gas  flow  and  to  the  finite  time 
for  reaching  thermal  equilibrium,  passes  through  a 
maximum  at  a  characteristic  time  t  (max.).  This  has 
a  lower  limiting  value  of  120  sec.,  dependent  on  the 
dimensions  of  the  apparatus,  and  above  this  its  value 
varies  -with  the  thermal  efficiency  of  the  gas-solid 
collisions.  It  is  found  that  the  progressive  change 
of  t  (max.)  from  10  to  6  min.,  consequent  onoutgassing, 
corresponds  with  a  17%  increase  in  the  “accom¬ 
modation  coefficient  ”  a  for  hydrogen  at  the  glass 
surface  as  the  latter  is  purified. 

II.  The  above  method  is  extended  to  determine  the 
change  in  a  for  the  hydrogen  molecule  when  a  uni- 
molecular  layer  of  hydrogen  has  been  deposited  on 
the  glass.  It  has  previously  been  shown  (A.,  1929, 
639)  that  the  adsorption  of  hydrogen  on  a  baked  glass 
surface  in  a  vacuum  can  be  made  to  take  place  so  as  to 
have  a  definite  saturation  density  and  to  be  indepen¬ 
dent  of  the  presence  of  metals.  The  method  of 
depositing  and  measuring  a  unimolecular  layer  in  the 
present  apparatus  is  described.  If  Knudsen’s  value 
a=0-26  be  taken  as  representing  the  state  of  ordinary 
untreated  glass  (Ann.  Physik,  1911,  3-4,  593),  and  it 
rises  to  a=0-305±0-005  when  the  initial  layers, 
mainly  of  water  vapour,  are  removed,  the  present 
experiments  indicate  that  it  decreases  slightly,  to 
a=0-295±0-005,  when  the  surface  is  covered  by  a 
layer  of  hydrogen  atoms.  The  variation  of  a  deduced 
from  variations  in  t  (max.)  is  in  agreement  with  the 
hypothesis  that,  in  these  cases  elastic  collision  is  the 
principal  mechanism  of  energy  exchange,  and  that  not 
only  the  hydrogen  atoms,  but  also  the  water  molecules 
form  unimolecular  attachments  to  the  solid  lattice. 

L.  L.  Birc usishaw \ 

At.  wt.  of  vanadium.  A.  F.  Scott  and  C.  R- 
Johnson  (J.  Amor.  Chem.  Soc.,  1930,  52,  2638— 
2648). — Modifications  in  the  preparation  of  vanadyl 
trichloride  are  described.  From  determinations  of  the 
ratio  V0C13  :  3Ag,  0-535527±4x  10“6,  the  at.  wt. 
of  vanadium  is  found  to  bo  50-947; 

J.  G.  A.  Griffiths. 

Nitrogen  isotope  of  mass  15.  G.  Herzbeeg 
(Z.  physikal.  Cliem.,  1930, B,  9, 43— 48).— The  presence 
of  the  new  nitrogen  isotope  of  mass  15,  discovered  by 
Naudb  by  a  study  of  the  isotope  effect  in  the  nitric 
oxide  bands,  has  been  confirmed  by  an  investigation 
of  the  second  positive  group  of  nitrogen.  The 
isotopic  displacement  measured  was  somewhat  smaller 
than  that  expected  by  theory,  which  points  to  3 
different  packing  effect  for  the  two  isotopes.  Ike 
intensity  ratio  is  about  1  :  800.  A  nitrogen  isotope 
of  mass  16,  in  agreement  with  theory,  was  not  found. 

A.  J.  Mee. 

Isotope  effect  in  neon  lines.  E.  Thomas  an 
E.  J.  Evans  (Phil.  Mag.,  1930,  [vii],  10,  12S-%4> 
cf.  Nagaoka,  A.,  1929,  964).— The  faint  and  bng'" 
interference  fringes  of  neon  were  photographed:  ai 
intensity  distributions  across  the  fringes  measur  . 
and  are  illustrated  bv  curves  for  the  lines  >•  b  ,  > 
6164,  6030,  and  5882/  The  separations  of  the  laitR 
components  from  the  bright  lines  were  calculate! 
about  20  lines  in  the  visible  region,  and  are  tabu  a 
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with  the  wave-lengths  of  the  lines.  Slight  deviations 
from  Nagaoka’s  values  were  found.  N.  M.  Bligh. 

Triatomic  hydrogen.  J.  L.  Bi ndkr,  E.  A.  Filby, 
and  A.  C.  Grubb  (Nature,  1930,  126,  11— 12).— The 
results  of  Smalhvood  and  Urey  (A.,  1928,  493)  have 
been  confirmed.  No  appreciable  activation  of 
hydrogen  was  observed  under  their  conditions,  but  in 
the  presence  of  a  trace  of  oxygen  activation  takes 
place  in  agreement  with  the  findings  of  Wendt  and 
Landauer  (A.,  1922,  ii,  309).  Poisoning  of  the  walls 
of  the  discharge  tube  with  stearic  acid,  omitting  the 
oxygen  from  the  stream  of  pure  hydrogen,  gives 
positive  results  for  activation.  Wood’s  theory  that 
water  vapour  poisons  the  walls  of  the  tube  and  prevents 
reversion  to  molecular  hydrogen  is  supported. 

L.  S.  Theobald. 

Scattering  of  a-particles  in  helium.  J.  Chad¬ 
wick  (Proc.  Roy.  Soc.,  1930,  A,  128,  114 — 122). — 
It  has  been  pointed  out  by  Mott  (this  vol.,  269)  that 
in  the  ease  of  the  collision  of  two  identical  particles 
the  scattering  laws  given  by  the  wave-mechanics 
will  be  very  different  from  those  of  the  classical 
theory.  With  the  object  of  testing  this,  observations 
have  been  made,  by  means  of  Rutherford  and 
Chadwick’s  annular  ring  method  (A.,  1927,  1003),  of 
scattering  in  helium  with  a-particles  of  four  different 
ranges,  2-94,  2-04,  1-4,  and  1-2  cm.  The  experimental 
results  approach  the  value  of  twice  the  classical 
scattering  as  the  energy  of  the  incident  a-particlc 
decreases,  i.a.,  the  results  approach  more  and  more 
closely  to  the  quantum  theory  scattering.  The 
discrepancy  from  classical  scattering  cannot  be 
ascribed  to  a  divergence  from  coulomb  forces  and  must 
bo  attributed  to  a  failure  of  the  classical  theory  itself. 
Mott’s  calculation  and  the  assumption  on  which  it  is 
based,  that  it  is  impossible  to  distinguish  one  helium 
nucleus  from  another  of  the  same  velocity,  are  thus 
verified  by  experiment,  and  it  is  proved  that  the  field 
of  force  of  the  helium  nucleus  is  perfectly  spherical. 
The  observations  also  indicate  that  as  the  distance 
between  the  colliding  a-partiele  and  nucleus  es  de¬ 
creased,  the  observed  scattering  rises  slightly  above 
that  calculated  from  the  quantum  theory,  then  falls, 
and  finally  rises  rapidly  again.  The  initial  rise  and 
j  fall  may  be  due  to  a  true  change  in  the  law  of  force 
between  the  particles,  but  the  asymmetry  shown  at 
small  distances  of  collision  can  be  due  only  to  a  dis¬ 
tortion  of  the  structure  of  the  particles. 

L.  L.  Bircumshaw. 

Artificial  disintegration  by  a-particles.  J. 
Chadwick  and  G.  Gamow  (Nature,  1930,  126,  54— 
°o).— Mainly  theoretical.  With  incident  a-particles 
of  energy  of  approximately  5x  10G  volts,  the  process 
°f  ejection  of  a  proton  from  the  nucleus  without 
capture  of  the  a-particlc  is  more  frequent  than  the 
process  of  ejection  with  capture  of  the  a-particlc. 

L.  S.  Theobald. 

Transformation  of  paraffin  under  the  influence 
d  radioactive  substances.  C.  Pawlowski  (J. 
'-bun.  phys.,  1930,  27,  266—276).— Microscopical 
and  X-ray  studies  of  layers  40  p.  thick  of  paraffin  wax, 
produced  by  dropping  small  pieces  of  wax  into  warm 
niter  and  depositing  the  resulting  film  on  glass,  show 

“it  the  anisotropic  needle-shaped  crystals  of  the 


saturated  hydrocarbons  are  normally  distributed  at 
random.  Exposure  to  a-partieles  from  polonium 
produces  the  effect  of  irreversible  fusion  (super¬ 
saturation)  with  the  formation  of  numerous  small 
crystals  in  the  mass  of  paraffin.  After  prolonged 
action,  however,  larger  crystals  separate  accompanied 
by  a  decrease  in  viscosity  of  the  liquid  constituents. 
The  radioactive  energy  generated  per  min.  is  approxi¬ 
mately  equivalent  to  that  required  to  melt  the  layer 
of  paraffin  by  direct  heat,  although  it  was  actually 
found  that  “  fusion  ”  by  the  former  method  is  com¬ 
plete  only  after  2  weeks.  The  phenomenon  cannot 
be  accounted  for  completely  either  by  direct  rupture 
of  the  molecules  or  by  the  ionising  influence  of  the 
a-particles,  but  there  is  evidence  of  oxidation  of  the 
paraffin  due  indirectly  to  the  latter  effect. 

J.  Grant. 

Absorption  method  of  investigating  (3-particles 
of  high  energy  :  the  maximum  energy  of  the 
primary  (3-particles  of  mesothorium-2.  N. 
Feather  (Physical  Rev.,  1930,  [ii],  35, 1559 — 1567). — 
Using  Chalmers’  method  (cf.  A.,  1929,  1124)  the 
maximum  effective  range  mass,  R,  of  the  primary 
(3-particles  of  radium-C  and  -E,  and  mesothorium-2 
was  determined  with  paper  and  aluminium.  The  con¬ 
stants  in  the  formula  R=aE+b  are  found  to  be  a= 
0-511  and  b—  —0  091,  where  E  is  the  maximum  energy 
of  the  particles  in  million  electron  volts.  For  meso¬ 
thorium-2  (cf.  Yovanovitch,  A.,  1927,  915),  J3=0-955:l: 
0-015  g.  per  cm.2  and  i7=2-05fi;0-03.  Reasons  are 
given  for  the  preference  of  the  above  empirical  relation 
over  the  data  of  Madgwick  (cf.  A.,  1927,  1120)  in  the 
interpretation  of  absorption  measurements. 

N.  M.  Bligh. 

Passage  of  slow  (3-particles  through  matter. 
Production  of  branches.  E.  J.  Williams  (Proc. 
Roy.  Soc.,  1930,  A,  128,  459—468). — An  investigation 
of  the  number  of  branches  produced  by  (3-particles 
with  energy  of  about  20,000  volts  in  nitrogen  and 
oxygen  has  been  made.  The  experimental  results 
support  the  quantum  theory  formula.  A  study  of  the 
energy  relations  in  branch  collisions  indicates  that, 
within  the  limits  of  experimental  error,  a  (3-particle 
loses  an  amount  of  energy  in  a  branch  collision  equal 
to  that  acquired  by  the  branch  electron. 

L.  L.  Bircumshaw. 

Absorption  of  hard  monochromatic  y-radi- 
ation.  G.  T.  P.  Tarrant  (Proc.  Roy.  Soc.,  1930, 
A,  128,  345 — 359). — With  the  object  of  testing  the 
accuracy  of  the  various  scattering  theories  that  have 
been  proposed,  measurements  have  been  made  of  the 
absorption  of  15  elements  for  a  practically  homo¬ 
geneous  a-radiation  of  very  high  frequency.  For  this 
purpose,  hard  thorium-O"  y-rays  (2-649  X  10G  volts) 
were  used,  the  hard  rays  being  isolated  from  the  softer 
components  by  filtering  through  a  suitable  thickness 
(about  3  cm.)  of  lead.  After  applying  a  correction  of 
1%  for  scattering  and  about  3%  for  the  soft  com¬ 
ponent  not  eliminated  by  the  lead  filter,  a  mean  value 
of  124-6  x  lQ-27  is  obtained  for  tho  absorption  coeffi¬ 
cient  of  a  number  of  the  elements  tested.  This  is  in 
excellent  agreement  with  the  value  calculated  from 
the  Klein  and  Nishina  formula  (A.,  1929,  373),  which 
is  thus  shown  to  be  much  more  accurate  than  any 
hitherto  proposed.  In  some  of  the  elements,  however. 
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the  absorption  showed  a  marked  irregularity,  which 
cannot  be  ascribed  to  a  normal  photo-electric  effect, 
since  it  varies  irregularly  with  the  atomic  number; 
there  is  evidently  an  additional  absorbing  mechanism 
in  these  elements,  which  may  perhaps  be  due  to  an 
interaction  of  the  high-frequency  y-rays  with  the 
nuclei  of  the  elements.  L.  L.  BlRCUMSHAW7. 

Absorption  coefficient  of  hard  y-rays.  G.  Y. 
Chao  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  431-A33).— 
In  order  to  ascertain  more  accurately  the  relation 
between  the  frequency  of  hard  radiation  and  the 
absorption  coefficient,  determinations  of  the  absorption 
coefficients  of  several  elements  have  been  made. 
Thorium-6'",  which  emits  a  narrow  beam  of  y-rays  of 
wave-length  approximately  4-7  X,  was  used  and  the 
soft  rays  cut  off  by  lead  filters.  Two  methods  of 
measuring  the  ionic  current  were  employed :  (1) 

Millikan’s  cosmic-ray  electroscope  at  a  distance  of 
2  metres  from  the  source,  and  (2)  an  ionisation 
chamber  and  a  Hoffmann  vacuum  electrometer  placed 
1  metre  from  the  source.  The  results  from  these  two 
methods  arc  in  good  agreement.  The  absorption 
coefficient,  g,  has  beon  determined  for  different  thick¬ 
nesses  of  lead.  The  variation  in  the  value  of  jx  with 
atomic  number  is  shown  by  results  from  water, 
aluminium,  copper,  zinc,  and  tin,  after  the  y-radiation 
has  been  filtered  by  6-S  cm.  of  lead.  These  results 
are  in  fair  agreement  with  the  value  of  |x  calculated 
from  Klein  and  Nishina’s  formula  (cf.  A.,  1929,  373). 
Theoretically  p,  (absorption  coefficients- number  of 
external  electrons  per  c.c.)  should  have  a  constant 
value,  whereas  the  experimental  values  increase  with 
atomic  number.  This  increase  maybe  due  to  scatter¬ 
ing  by  nuclear  electrons,  or  to  a  photo-electric  effect,  or 
it  may  arise  from  the  fact  that  the  tightly  bound 
electrons  of  atoms  of  high  atomic  number  may  possess 
greater  scattering  power  than  loosely-bound  electrons. 

W.  E.  Argus. 

Nuclear  y-radiation  of  light  elements.  W. 
Bothe  and  H.  Becker  (Naturwiss.,  1929, 18,  705). — 
The  side  of  a  silver  plate  on  which  a  preparation  of 
polonium  had  been  deposited  was  covered  with  the 
substance  under  examination,  and  the  intensity  of 
the  y-radiation  produced  by  the  a-particles  from  the 
polonium  measured  by  means  of  a  sensitive  point- 
counter  (cf.  A.,  1929,  227).  The  following  results  for 
the  intensity  ( X 106)  were  obtained  :  lithium  4-7 ±0-4, 
lithium  carbonate  1-0A0-3,  beryllium  34-0±0-7,  boron 
(about  90%)  4-2A0-3,  graphite  0-15±0-2,  paracyan- 
ogen  0-2±0-24,  magnesium  T0±0-2,  aluminium 
l-3dz0-2,  silver  0-03±0-27,  nitrogen  and  oxygen 
(deduced  from  paracyanogen  and  lithium  carbonate, 
respectively)  0.  Interposition  of  a  sheet  of  lead  1  cm. 
thick  reduced  the  boron  and  beryllium  radiation  by 
44  and  20%,  respectively,  and  filtered  radium-B-}-6 
radiation  of  equal  strength  by  52%.  The  radiation 
is  so  hard  that  there  is  no  doubt  that  it  proceeds  from 
the  nucleus  of  tho  atom  struck.  C.  A.Silbebbad. 

Possible  effect  of  radiation  of  short  wave¬ 
length  on  atomic  nuclei.  G.  I.  Pokrovski  (Z. 
Physik,  1930,  63,  561 — 573). — The  irradiation  of 
elements  of  atomic  number  greater  than  about  30 
(zinc)  with  X-  and  y-rays  revealed  phenomena 
(scintillation  etc.)  the  origin  of  which  must  be  sought 


in  the  nucleus.  A  comparison  of  the  brightness  of  the 
scintillations  with  those  produced  by  radioactive 
substances  permitted  the  conclusion  that  the  energy 
liberated  must  be  of  the  order  of  10~®  to  10-®  erg  and 
the  particles  are  probably  a-particles.  Evidence  of 
intermediate  states  in  the  nucleus  was  found.  A  few 
theoretical  considerations  of  the  possibility  of  trans¬ 
formation  of  these  elements  is  discussed. 

W.  Good. 

Scattering  of  hard  y-rays.  I.  L.  H.  Gray 
(Proc.  Eoy.  Soc.,  1930,  A,  128,  361 — 375). — Since  the 
absorption  coefficient  of  the  hard  thorium-C"  y-rays 
in  a  number  of  light  elements  has  been  found  to  be  in 
good  agreement  with  the  theoretical  Klein-Nishina 
values  (A.,  1929,  373),  whilst  in  other  elements  the 
experimental  value  exceeds  the  theoretical,  the  con¬ 
clusion  has  been  reached  that  a  new7  absorption 
mechanism,  associated  with  the  nuclei  of  the  elements, 
is  operative  in  the  abnormal  cases  (cf.  Tarrant,  this 
vol.,  10S5).  With  the  object  of  testing  this  con¬ 
clusion,  a  comparison  of  the  scattering  power  of 
aluminium,  sulphur,  and  lead  for  hard  radiuin-6  y-rays 
has  been  carried  out.  No  very  accurate  results  could 
be  obtained  with  lead  owing  to  the  magnitude  of  the 
rcabsorption  corrections.  The  aluminium-sulphur 
comparison,  however,  is  considered  to  be  trustworthy 
to  0-5%,  and  the  experimental  results  indicate  that  the 
scattering  per  extra-nuclear  electron  is  tho  same  for 
the  twro  elements  within  tho  limits  of  experimental 
error,  as  judged  by  measurements  of  tho  radiation 
scattered  between  16°  and  90°.  This  is  in  marked 
contrast  with  Tarrant’s  thorium-6"  y-ray  absorption 
measurements  {loc.  tit.).  It  is  concluded  that  no 
measurable  proportion  of  the  energy  absorbed  in  the 
now  way  is  re-emitted  in  the  forward  direction  between 
16°  and  90°,  or  that  the  new  mechanism  is  almost 
inoperative  in  aluminium  in  the  case  of  quanta  of 
energy  1-5x10®  e-volts,  and  becomes  of  considerable 
magnitude  only  as  the  quantum  energy  approaches 
that  of  the  hard  tliorium-6"  line  (2-65  X 10®  e- volts). 

L.  L.  BlRCUMSHAW. 

Determination  of  the  period  of  radium-C' ; 
experiments  with  thorium-C'.  P.  Joliot  (Compt. 
rend.,  1930,  191,  132—134;  cf.  Barton,  A.,  1927, 
86  ;  Jacobsen,  A.,  192S,  104). — The  period  of  radium- 
6'  has  been  determined  by  a  slight  modification  of 
Jacobsen’s  method  as  (3±l-5)xlCb6  sec.  Although 
the  results  showed  considerable  divergence,  it  is  clear 
that  there  was  no  trace  of  a  maximum  in  the  (number 
of  a-particles) /.(distance  from  source)  curve.  The 
existence  of  such  a  maximum  in  Jacobsen’s  experi¬ 
ment  is  attributed  to  variation  in  the  observed  effect 
of  the  reflexion  of  the  recoil  atoms  according  to  the 
relative  positions  of  source  and  of  observation  tube. 
A  similar  experiment  with  tborium-6'  shows  its  period 
to  be  much  less  than  10*6  sec.  There  was  no  evidence 
to  support  Jacobsen’s  suggestion  of  an  interval  between 
the  emission  of  the  nuclear  electron  and  of  the 
quantum  y.  C.  A.  Silbekkad- 


New  discrete  range  groups  of  H-particles  from 
aluminium.  H.  Pose  (Naturwiss.,  1930, 18,  oby"" 
667). — Disintegration  of  aluminium  foil  (30  g  thic  ) 
by  a-particles  showed  that  three  distinct  range  groui 
of  H-particles  existed  (cf.  A.,  1929,  971).  1 
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primary  energy  necessary  for  the  production  of  the 
H-particles  in  the  individual  groups  hasbecnmeasured. 
Further  work  has  been  done  on  the  intermediate 
(47  cm.)  range  group.  For  the  production  of  this  group 
it  is  necessary  to  employ  a-particles  having  a  range  of 
2-23—2-60  cm. ;  these  particles  may  be  either. fast  or 
slow.  The  experimental  data  indicate  a  resonance 
phenomenon  in  agreement  with  theoretical  deductions. 

W.  R.  Angus. 

Nuclear  classification  of  atoms  in  relation 
to  their  possible  genesis  and  their  radioactive 
disintegration.  G.  Fournier  (J.  Phys.  Radium, 
1930,  [vii],  1,  194 — 205). — An  attempt  is  made  to 
connect  the  relationship  between  atomic  number  and 
atomic  weight  with  the  prime  numbers. 

C.  W.  Gibby. 

Quantum  mechanical  theory  of  radioactivity 
and  the  dissociation  by  rotation  of  diatomic 
molecules.  0.  K.  Rice  (Physical  Rev.,  1930,  [ii], 
35,  1538 — 1550). — Mathematical.  The  potential 

energy  curves  occurring  in  the  theory  of  radioactive 
decay  (cf.  Gurney,  A.,  1929,  374;  Gamow,  ibid.,  7), 
and  in  the  theory  of  dissociation  of  a  diatomic  molecule 
b.v  the  acquisition  of  rotational  energy  (cf .  Oldenberg, 
ibid-,  1368)  are  investigated.  N.  M.  Bligh. 

Cathode  sputtering  at  very  low  gas  pressures. 
A.  GiiNTHER-ScHULZE  and  K.  Meyer  (Z.  Physik, 
1930,  62,  607 — 618). — The  sputtering  of  silver  and 
copper  cathodes  in  helium,  neon,  argon,  hydrogen,  and 
nitrogen  has  been  investigated  at  pressures  so  low 
(generally  less  than  0-01  mm.,  in  the  apparatus 
described)  that  the  sputtering  is  not  dependent  on  the 
gas  pressure.  The  sputtering  electrode,  changes  in  the 
weight  of  which  were  noted  by  observing  the  motion 
of  a  spiral  spring  by  which  it  was  supported,  was 
placed  near  to  a  low-voltage  arc  consuming  3 — 5  amp. 
at  50  volts ;  it  was  maintained  at  a  potential  of  from 
300  to  1200  volts  negative  with  respect  to  the  anode 
of  the  arc.  The  amount  of  sputtered  metal  increases 
with  the  potential  applied  to  the  cathode,  and  the 
amount  per  unit  ion  current  reaching  the  cathode 
increases  in  the  order  hydrogen,  neon,  nitrogen, 
argon,  at  any  given  cathode  potential.  No  sputtering 
was  observed  in  helium  up  to  the  highest  potential 
applied,  800  volts. 

The  efficiency  of  the  sputtering  calculated  as  the 
ratio  of  heat  of  vaporisation  of  the  metal  sputtered  to 
the  energy  delivered  by  the  ion  current  ranges  from 
9'3%  in  hydrogen  to  1-3%  in  argon. 

Data  have  also  been  compiled  relating  to  the 
amount  of  gas  adsorbed  per  g.  of  metal  sputtered  under 
rarious  conditions  of  gas  pressure  and  sputtering 
-tetrode  potential ;  the  values  obtained  are  in  the 
Jdghbourliood  of  0-4  mg.  in  argon,  1-0  mg.  in  neon, 
l,(  nig-  in  hydrogen,  and  1 — 6  mg.  in  nitrogen. 

R.  W.  Lunt. 

Composition  of  active  nitrogen.  Identific¬ 
ation  of  its  constituents  and  determination  of  the 
conditions  under  which  it  is  formed.  Z.  Bay 
W.  Steiner  (Z.  physikal.  Chem.,  1930,  B,  9,  93— 

().— The  presence  of  the  fourth  positive  group  of  the 
‘r™ocn  band  spectrum  in  the  spectrum  of  active 

itrogen  when  subjected  to  the  auxiliary  discharge  in 

e  apparatus  previously  described  (A.,  1929,  733, 


1359)  does  not,  as  Kaplan  has  supposed  (ibid.,  375), 
constitute  a  proof  of  the  presence  of  metastable 
molecules.  A  satisfactory  test  has,  however,  been 
devised  by  utilising  the  partial  excitation  of  the 
luminescence  spectrum  of  mercury  by  the  active  gas. 
This  effect  appears  to  be  due  both  to  the  action  of 
nitrogen  atoms,  N+N-j-Hg — >N2+Hg"  and  to  the 
action  of  metastable  molecules  in  the  A  state, 
N./-uv+Hg — 3-N,+Hg'.  Addition  of  15%  of  hydro¬ 
gen  practically  suppresses  the  after-glow,  and  the 
luminescence  spectrum  now  terminates  at  7-7  volts, 
corresponding,  it  would  seem,  with  the  second  reaction 
only.  The  effect  of  the  hydrogen  is  due  both  to  its 
combining  with  nitrogen  atoms  and  to  its  reducing 
the  velocity  of  the  electrons  in  the  exciting  discharge. 
As  a  result  of  tho  reduction  of  the  electron  velocity 
there  is  a  tendency  for  the  nitrogen  molecules  to  emit 
the  positive  groups  of  bands  and  pass  into  the  meta- 
stable  state  rather  than  break  up  into  atoms,  and  under 
these  conditions  it  seems  possible  that  the  metastablo 
molecules  may  exist  for  some  time  after  being  drawn 
off  from  the  vicinity  of  the  discharge  (the  mean  life 
being  estimated  as  0-1  sec.),  and  may  far  outnumber 
the  atoms.  The  relationship  of  the  elcctricalconditions 
of  excitation  to  the  proportion  of  atoms  to  mctastable 
molecules  in  the  active  gas  has  also  been  studied. 

R.  Cuthill. 

Dirac's  equation.  A.  Proca  (J.  Phys.  Radium, 
1930,  [vii],  1,  235— 248).— Mathematical. 

Three-dimensional  periodic  orbits  [of  an  elec¬ 
tron]  in  the  field  of  a  non-neutral  dipole.  L.  Page 
(Phil.  Mag.,  1930,  [vii],  10,  314— 323).— Mathe¬ 
matical. 

Mutual  influence  of  the  chromophoric  groups 
of  a  molecule  on  their  [ultra-violet]  absorption 
bands.  R.  Lucas  (Compt.  rend.,  1930,  190,  1497 — 
1499). — It  is  assumed  that  tho  influence  of  chronio- 
phores  is  associated  with  oscillators  analogous  to  those 
considered  in  the  classical  theories  of  dispersion  and 
absorption,  by  virtue  of  which  the  absorbing  electron 
can  create  a  varying  electric  field.  It  is  then  shown 
mathematically  that,  for  the  simple  case  of  two 
identical  chromophores  separated  by  2-5  A.,  the  single 
absorption  band  may  bo  substituted  by  two  bands  dis¬ 
placed  towards  the  red  and  ultra-violet,  respectively, 
by  an  amount  which  is  of  the  same  order  as  that  found 
by  experiment  for  the  saturated  organic  mono-  and 
di-basic  acids.  J.  Grant. 

Structure  of  absorption-resonators  of  organic 
chromophores.  IV.  Determination  of  number 
and  geometrical  arrangement  of  electrons  in  a 
common  resonator.  D.  RAdulescu,  V.  Alexa, 
and  F.  Barbulescu.  V.  Factors  causing  a  loss  in 
sharpness  of  the  characteristic  absorption  bands 
of  a  common  resonator.  D.  Radulescu  and  A. 
Georgescu.  VI.  Chromophoric  characteristics 
of  the  nitro-group  and  the  structure  of  its  reson¬ 
ator.  VII.  Polarity  of  the  nitro-group  in  organic 
compounds  and  the  existence  of  rn-quinonoids. 
D.  Radulescu  and  V.  Alexa  (Z.  physikal.  Chem., 
1930,  B,  8,  365—369,  370—381,  382—394,  395— 
402;  cf.  A.,  1929,  1213). — IV.  The  structure  of  the 
naphthacenc  common  resonator  previously  proposed 
has  been  confirmed  by  an  investigation  of  the  optical 
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properties  of  crocetin  (cf.  Karrcr  and  Salomon,  A., 
1928,  SOS),  the  molecule  of  which  is  practically  equi¬ 
valent  to  the  naphthacene  molecule  opened  out  into  a 
straight  chain. 

V.  The  position  of  the  characteristic  absorp¬ 
tion  bands  of  a  given  substance  is  influenced  by 
changes  in  substituent  groups,  e.g.,  as  a  result  of 
ionisation  or  solvation.  In  solution,  therefore,  the 
effective  polarity  of  such  a  group  may  simultaneously 
exhibit  several  gradations,  each  giving  a  characteristic 
spectrum.  The  sharpness  of  the  bands  is  reduced  if  one 
portion  of  the  molecule,  e.g.,  a  benzene  ring,  is  capable  of 
oscillation  in  respect  of  the  other,  so  that  if  substituents 
are  introduced  the  sharpness  is  affected.  As  would  be 
anticipated,  the  effect  of  substitution  in  the  o-position 
to  the  chromophorc  is  greater  than  that  of  ^-substitu¬ 
tion.  Judging  by  its  effect  on  the  absorption  spectra 
of  aromatic  compounds,  the  negative  polarity  of  the 
methyl  group  exceeds  that  of  the  chlorine  atom. 

VI.  From  an  investigation  of  the  absorption  spectra 
of  derivatives  of  1  : 4-dihydroxyphthalazine  it  is  con¬ 
cluded  that  the  colour  of  nitro-compounds  cannot  bo 
accounted  for  by  salt  formation  by  the  nitro-group. 
The  theory  is  therefore  advanced  that  the  nitro-group 
can  exist  in  at  least  two  electromcric  forms.  One  of 
these,  in  which  the  nitrogen  atom  has  a  negative 
polarity,  exhibits  pronounced  absorption  into  the 
visible  part  of  the  spectrum,  whereas  the  other,  in 
which  the  nitrogen  has  a  positive  polarity,  absorbs 
only  in  the  ultra-violet.  Experimental  evidence  in 
favour  of  this  theory  is  produced. 

VII.  The  above  theory  of  the  clectromerism  of  the 
nitro-group  in  conjunction  with  the  theory  of  induced 
polarity  in  the  benzene  ring  gives  a  satisfactory 
explanation  of  the  chemical  and  optical  properties  of 
2:4:  G-trinitrobonzene  and  its  derivatives. 

R.  CUTHILL. 

Structure  and  activation  of  the  carbonyl 
chloride  molecule.  I.  Introduction.  Predis¬ 
sociation  of  molecules.  II.  Raman  spectrum  of 
carbonyl  chloride.  III.  Ultra-violet  absorption 
spectrum  of  carbonyl  chloride  vapour.  V.  Henri 
and  0.  R.  Howell  (Proc.  Itoy.  Soc.,  1930,  A,  128, 
178—189,  190—191,  192— 214).— I.  From  a  study  of 
the  ultra-violet  absorption  spectra  of  carbonyl  chloride 
and  thiocarhonyl  chloride  it  is  concluded  that  these 
molecules  have  a  structure  similar  to  that  of  form¬ 
aldehyde,  but  possessing  greater  moments  of  inertia. 
The  absorption  spectrum  obtained  with  polyatomic 
molecules  having  large  moments. of  inertia  is  a  pure 
vibration  spectrum  with  a  series  of  states  of  electronic 
activation,  and  its  investigation  involves  an  analysis 
of  this  vibration  spectrum.  The  vibration  periods 
of  the  atoms  in  the  normal  molecule  obtained  from 
the  infra-red  vibration  spectra  can  also  be  obtained 
from  the  Raman  spectra,  and  the  study  of  the 
ultra-violet  absorption  spectrum  should  always  be 
accompanied  by  a  study  of  the  latter.  For  a  number 
of  substances  the  vibration  bands  become  diffuse  at  a 
certain  wave-length  and  increase  in  breadth  as  they 
approach  the  ultra-violet.  This  broadening  of  the 
vibration  bands  and  disappearance  of  the  quantisation 
of  molecular  rotation  are  accompanied  by  certain 
changes  in  the  molecule,  and  under  the  influence  of 
light  and  heat  the  molecule  changes  into  another  state 


intermediate  between  the  normal  and  the  dissociated 
molecule  (predissociation).  Reasons  are  given  for 
these  changes  in  the  spectrum,  and  experimental 
studies  of  the  photochemical  decomposition  of 
benzaldehyde  and  acetaldehyde  demonstrate  the 
agreement  between  the  wave-length  at  which  the 
spectrum  begins  to  become  diffuse  and  the  energy  of 
dissociation  of  the  molecule.  Similar  good  agreement 
is  found  for  sulphur  vapour.  The  special  interest  of 
carbonyl  chloride,  due  to  the  fact  that  the  molecule 
contains  a  carbonyl  group,  and  the  possibility  of 
determining  the  isotope  effect  of  C136C135,  Cl35Cl37”and 
Cl3 'Cl37,  are  discussed. 

II.  Experimental  details  are  given  of  the  manipuh 
ation  of  the  carbonyl  chloride  and  the  method  of  ob¬ 
taining  the  Raman  spectrum.  The  latter  is  described. 
There  are  three  vibration  frequencies  corresponding 
with  wave-lengths  17-6,  22-5,  and  34-4  g. 

III.  The  experimental  arrangements  arc  described. 
The  source  of  ultra-violet  light  was  a  high-frequency 
spark  between  copper  or  aluminium  electrodes  under 
water,  and  exposures  were  made  with  pressures  of  gas 
varying  from  0-1  to  680  mm.  of  mercury.  The  ab¬ 
sorption  spectrum  of  carbonyl  chloride  is  composed 
of  about  270  bands  distributed  at  regular  intervals 
between  3050  and  2380  A. ;  the  absorption  becomes 
increasingly  great  towards  the  region  of  shorter  wave¬ 
length.  The  spectrum  consists  of  a  large  number  of 
intense  doublets  and  sometimes  triplets,  many  fainter 
lines  being  irregularly  distributed  between  the 
doublets.  The  separation  of  the  doublets  in  the  region 
of  2900  A.  is  about  0-8 — 1-0  A.,  and  increases  towards 
the  ultra-violet.  They  are  attributed  to  the  isotopes 
C0C135C137  and  COCl35Cl3i:,  the  latter  giving  the  more 
intense  band  oh  the  ultra-violet  side.  The  separation  of 
the  doublets  is  less  than  that  for  the  chlorine  molecules 


C135C137  and  C135C135.  The  vibration  frequencies  of  the 
normal  molecule  are  a0=582  and  (3o=302  cm.-1,  and 
those  for  the  activated  molecule  a1=422  and 
254  cm.-1  The  ultra-violet  frequencies  k„  and 
probably  correspond  with  the  Raman  frequencies 
567  and  290  cm.-1  Since  the  frequency  a0  is  similar 
to  that  found  for  the  atoms  in  the  chlorine  molecule, 
it  is  considered  that  a0  corresponds  with  the  vibration 
of  the  chlorine  atoms  and  p0  with  that  of  the  carbonyl 
group.  The  molecule  of  carbonyl  chloride  is  more 
deformable  than  that  of  formaldehyde,  but  less  than 
that  of  chlorine  or  acetaldehyde.  The  region  of  “  pre- 
dissociation  ”  begins  between  2750  and  2700  A.,  this 
chango  in  the  character  of  the  spectrum  coinciding 
with  a  diminution  in  the  frequency  a',  which  falls  from 
422  to  416  and  then  to  412  cm.-1,  indicating  that  at  this 
stage  the  chlorine  atoms  are  mutually  repelled.  The 
mechanism  of  the  photochemical  dissociation  of  carb¬ 
onyl  chloride  is  discussed.  The  initial  process  is  Re¬ 
presented  by  the  primary  reaction  COCL>- — >C0  -f 
Cl-j-Cl,  the  carbon  monoxide  being  in  an  unstable 
active  state  corresponding  with  an  energy  22,000  g.-cal. 
This  represents  an  electronic  distribution  analogous 
to  that  of  a  carbon  atom  in  the  5S  state. 

L.  L.  Bircumshaw. 

Characteristic  absorption  of  ultra-violet  radi¬ 
ation  by  certain  purines.  E.  R.  Holiday  (pi  - 
chem.  J.,  1930,  24,  619— 625).— The  ultra-violet 
absorption  spectra  of  uric  acid,  guanine,  adenine, 
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hypoxanthinc,  caffeine,  and  theobromine  have  been 
determined.  They  all  follow  Beer’s  law.  The  effect 
of  hydrogen-ion  concentration  on  the  absorption 
spectra  has  been  also  measured.  Uric  acid  and 
guanine  have  two  bands  in  aeid  solution,  the  remaining 
compounds  only  one.  The  extinction  coefficient  is 
unaffected  in  all  cases  by  change  of  hydrogen-ion  con¬ 
centration.  The  combination  of  a  purine  in  the  form 
of  a  nucleoside  or  nucleotide  does  not  alter  the  absorp¬ 
tion.  Ergothioneine  shows  selective  absorption  very- 
similar  to  that  of  purines  and  the  molecular  extinction 
coefficient  is  of  the  same  order.  It  is  completely 
transparent,  however,  to  rays  of  short  wave-length  as 
far  as  1900  A.  S.  S.  Ztlva. 

Transmission  spectrum  of  mercurochrome. 
E,  H.  Harvey  (Amer.  J.  Pharm.,  1930,  102,  397 — 
402). — An  aqueous  solution  of  mercurochrome  has  a 
strong  absorption  band  between  400  and  550  mjx,  with 
a  maximum  at  500  mg.  Transmission  of  ultra-violet 
light  decreases  with  decreasing  wave-length  until  it  is 
zero  at  300  nip..  Irradiation  with  ultra-violet  light 
has  no  effect  on  the  absorption.  R.  K.  Callow. 

Absorption  and  luminescence  of  benzene  and 
benzene  derivatives  at  —259°.  A.Kronenbercer 
(Z.  Physik,  1930,  63,  494 — 532). — The  absorption 
spectra  of  benzene,  chlorobenzene,  and  m-xylenc  at 
the  temperature  of  liquid  hydrogen  were  analysed  and 
compared  with  the  absorption  spectra  of  the  corre¬ 
sponding  vapours  and  in  some  cases  also  with  the 
spectra  of  other  states  of  aggregation.  The  source 
of  light  was  a  large  water-cooled  Geissler  tube  con¬ 
taining  hydrogen.  The  luminescence  examined  was 
excited  by  continuous  ultra-violet  and  also  with 
raereury-lamp  radiation  (Hg-line  X  2537). 

W.  Good. 

Ultra-violet  emission  bands  of  hydrogen 
chloride.  M.  Kulp  (Naturwiss.,  1930,  18,  719).— 
An  analysis  of  the  band  system  between  3000  and 
4000  A.,  using  great  dispersion,  shows  that  the  bands 
wise  from  a  22 — >2IT  transition.  The  spectrum  is 
that  of  HC1+.  The  bands  arrange  themselves  in 
pairs  the  long-wave  components  of  which  belong  to 
a  — >217_;  and  the  short-wave  components  to  a 
« — >Tl ,  ,v  transition.  The  lower  term  is  also  an 
inverted  11  term.  Each  doublet  component  has  six 
branches ;  the  three  stronger  correspond  with  2S_j — -> 
*ILj  or  2S+" — >11,.),  and  the  three  weaker  with 
^1 — >n  ,  _v  or  22,.  j- — >2II_j.  Approximate  values 
of  ihe  constants  for  these  states  have  been  calculated, 
ror  the  2il  state,  1=2-8  x  10-40  g./cm.2  and  r=l-32x 
hh8  cm.,  whilst  for  the  2S  state  the  corresponding 
values  arc  7=3-81  X  lCH0  g./cm.2  and  r=l-54xH)-8 
cra-  W.  R.  Angus. 

Band  spectra  of  OsO ,  in  gaseous  state  and  in 
elution.  (Miss)  S.  Kato  (Sci.  Papers  Inst.  Phys. 
'-hem.  Res.,  Tokyo,  1930,  13,  248— 253).— Gaseous 
osmium  tetroxidc  and  0  001  Af-aqueous  solutions  have 
been  investigated  from  3200  to  2400  A.  and  two  groups 
?  oscillation  absorption  bands  have  been  identified. 
on/*10  first  group  the  intensity  maxima  appear  at 
rW  and  2947  A.  in  the  gas  and  at  29S3  and  2970  A. 
'“the  solution,  giving  a  frequency  difference  of 
1  cm.-1,  whilst  the  maxima  of  the  second  group 
Ppear  at  2475  and  2460  A.  for  the  gas  and  at  2515 
4c 


and  2500  A.  for  the  solution,  giving  a  frequency  differ¬ 
ence  of  246  cm.-1  The  intensity  of  absorption  in 
the  first  group  is  greater  in  the  long-wave  maxima, 
whilst  in  the  second  group  the  short-wave  maxima 
are  more  intense.  The  shift  of  maxima  towards  the 
red  in  the  spectra  of  the  solutions  is  attributed  to 
hydration.  The  effect  of  hydration  is  shown  to  be 
a  linear  function  of  the  frequency  for  both  sets  of 
bands.  W.  R.  Angus. 

Transparency  of  gypsum  and  mica  in  the 
ultra-violet.  W.  Hausmann  and  O.  Ivrumpel 
(Strahlenther.,  1930,  35,  387 — 390;  Chcm.  Zentr., 
1930,  i,  1746). — Gypsum  is  highly  transparent  for 
ultra-violet  rays,  which  are  largely  absorbed  by  mica. 

A.  A.  Eldridge. 

Interpretation  of  a  type  of  diffuse  band  spectra. 
H.  Kuhn  (Z.  Physik,  1930,  63,  458— 476).— The 
source  of  a  type  of  diffuse  band  spectra  which  docs 
not  result  from  predissociation  is  discussed  theoreti¬ 
cally.  The  method  is  based  on  the  application  of 
the  Franck  and  Condon  principle  to  the  case  of  flat 
potential  curves.  W.  Good. 

Division  of  light  between  two  absorbing  sub¬ 
stances  in  the  same  medium.  K.  Weber  (Arhiv 
Hemiju,  1930,  4,  113 — 136). — The.  division  of  light 
between  two  absorbing  substances  in  the  same  medium 
has  been  investigated  by  studying  the  influence  on 
the  fluorescence  of  solutions  of  foreign  substances 
which  also  absorb  light.  The  absorption  constants 
of  msculin,  quinine  sulphate,  sodium  naphthoxidc, 
amyl  nitrite,  and  potassium  chromate  have  been 
determined  for  the  wave-length  366 

C.  W.  Gibby. 

Infra-red  investigations  of  molecular  structure. 
V.  Simplest  kind  of  polyatomic  molecule. 
C.  P.  Snow  (Proc.  Roy.  Soc.,  1930,  A,  128,  294—316). 
— By  means  of  the  apparatus  previously  described 
(Snow  and  Taylor,  A.,  1929,  865)  an  investigation  has 
been  made  of  the  vibration-rotation  band  spectrum 
of  nitrous  oxide.  Seven  vibration  bands  are  found 
between  2  and  7  ji,  the  heads  being  at  the  wave- 
numbers  2223,  2569,  2466,  2S00,  3487,  3361,  and 
4404.  The  form  and  fine  structure  of  all  the  bands 
show  a  close  similarity,  and  the  values  of  7  from  the 
doublet  separation  arc  the  same  within  the  limits  of 
error.  These  data,  and  the  fact  that  the  fine  struc¬ 
ture,  although  not  completely  established,  appears 
to  give  a  value  of  7  which  is  half  of  that  from  the 
separation  of  the  doublets,  suggest  a  symmetrical 
straight  line,  NON,  for  the  form  of  the  molecule. 
This  form  is  consistent  with  the  Raman  spectrum  of 
nitrous  oxide,  which  has  been  shown  to  consist  of 
one  line  separated  from  the  exciting  line  by  an 
interval  of  1281  cm.-1  (Dickinson,  Dillon,  and  Rasetti, 
A.,  1929,  1215) ;  confirmation  is  also  obtained  from 
the  value  of  the  dielectric  constant  and  from  one  of 
two  recent  determinations  of  the  specific  heat  of 
the  gas.  The  molecular  constants  are  given.  The 
vibration  bauds  are  arranged  into  a  scheme  based 
on  the  three  fundamental  frequencies.  Carbon  di¬ 
oxide,  nitrous  oxide,  and  carbon  disulphide  are  com- 

fiared,  and  it  is  shown  that  all  the  evidence  points 
o  their  possessing  a  symmetrical  linear  structure. 
An  attempt  is  made  to  connect  the  values  of  the 
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vibration  frequencies  of  a  diatomic  group  "with  the 
electronic  binding  of  the  group ;  the  group  is  shown 
to  have  frequencies  comparable  with  those  of  the 
corresponding  diatomic  molecule. 

L.  L.  Biectimshaw. 

Infra-red  absorption  spectrum  of  sulphur 
dioxide.  C.  R.  Bailey,  A.  B.  D.  Cassie,  and  W.  R. 
Angus  (Nature,  1930,  126,  59). — Bands  have  been 
found  at  249S,  2321,  1S71  (weak),  1355,  1152,  and 
006  cm.-1;  that  at  1355  cm."1  is  the  strongest  and 
appears  to  bo  complex  in  structure.  The  funda¬ 
mental  frequencies  are  probably  Vj  =  1355,  va=1152, 
and  v3=606  cm.-1  L.  S.  Theobald. 

Infra-red  spectrum  of  sodium  nitrate.  C. 
Schaefer  and  C.  Bormbth  (Z.  Physilt,  1930,  62, 
508 — 509). — The  infra-red  absorption  spectrum  of 
sodium  nitrate  was  determined  from  2  to  10  p.  The 
nitrate  group  has  a  spectrum  similar  to  the  carbonate 
group,  with  active  fundamental  modes  of  vibration 
at  7-17  [i,  14-44  jj.,  12-04  g,  and  an  inactive  mode  at 
9-30  (i.  The  bands  arc  arranged  as  combination 
bands  of  these  fundamental  frequencies. 

A.  B.  D.  Cassie. 

Comparative  absorptions  of  aqueous  solutions 
of  active  and  racemic  tartaric  acids.  G.  Bruhat 
and  J.  Terrien  (Compt.  rend.,  1930,  191,  125 — 127; 
cf.  Cotton,  this  vol.,  193;  Gheorgiu,  ibid.,  132). — 
The  absorption  for  ultra-violet  light  of  d-,  1-,  and 
r-tartaric  acids  has  been  determined.  Freshly  made 
solutions  were  used,  that  of  the  r-acid  being  pre¬ 
pared  by  mixing  solutions  of  the  two  active  acids, 
thereby  avoiding  the  change  in  absorption  noted  in 
solutions  that  have  been  in  contact  with  glass  (cf. 
Stewart,  J.C.S.,  1907,  91,  1537).  The  absorption  of 
the  Z-acid  in  general  exceeded  that  of  the  rZ-acid, 
but  to  a  very  varying  amount;  that  of  the  r-acid 
deviates  from  the  arithmetic  mean  of  the  absorptions 
of  the  two  active  acids  by  amounts  varying  from 
—9  to  +10%,  the  average  of  the  results  showing 
practically  identical  absorption.  It  is  concluded  that 
no  molecules  of  the  racemic  acid  exist  in  solution 
(cf.  Darmois,  A.,  1914,  ii,  787).  C.  A.  Sllberrad. 

Absorption  of  ultra-violet  light  by  the  alkyl 
iodides.  G.  Emschwiller  (Compt.  rend.,  1930, 191, 
20S — 210). — The  absorption  constants  {k)  of  methyl, 
ethyl,  propyl,  butyl,  iso-,  sec.-,  and  ZerZ.-butyl,  iso¬ 
propyl,  and  methylene  iodides  and  of  iodobenzene 
have  been  measured  photographically  at  20°  for 
thicknesses  of  liquid  of  2 — 16  mm.  The  relation  log  k 
=a—b\  is  established  for  the  liquid  state,  where  X 
is  the  wave-length  and  a  and  b  are  positive  constants 
dependent  on  the  nature  of  the  substance,  and  may 
be  used  to  obtain  values  of  k  by  extrapolation  over 
a  wide  range  of  radiations.  In  the  gaseous  state 
absorption  increases  exponentially  with  decrease  in  X, 
but  attains  a  maximum  (at  2570  A.  for  methyl, 
ethyl,  propyl,  and  butyl  iodides)  and  then  a  minimum 
value.  For  all  the  iodides  the  wave-length  corre¬ 
sponding  with  a  particular  value  of  k  is  increased 
by  about  12  A.  for  a  rise  in  temperature  of  10°  between 
20°  and  110°,  but  the  point  of  maximum  absorption 
is  not  appreciably  altered.  J.  Grant. 

Infra-red  absorption  of  some  organic  liquids 
under  high  resolution.  R.  B.  Barnes  (Physical 


Rev.,  1930,  [ii],  35,  1524—1532;  cf.  A.,  1929,  1127). 
— Using  an  echelette  grating  spectrometer  of  high 
resolving  power  and  radiation  from  a  Ncrnst  filament 
the  infra-red  absorption  spectrum  was  measured 
from  3-1  to  3-6  ;x  for  benzene,  toluene,  o-,  m-,  and 
y-xylenc,  ethyl-,  butyl-,  monochloro-,  and  mono- 
bromo-benzenc,  for  the  purpose  of  comparison  with 
the  Raman  effect  for  these  compounds  (cf.  Wood, 
A.,  1929,  741).  Wave-lengths  arc  tabulated,  and 
absorption  curves  given.  The  bands  in  the  region 
investigated,  due  to  the  CH  vibration,  and  previously 
examined  under  low  dispersion,  have  been  resolved 
into  many  components.  The  3-25  [i  benzene  band  was 
resolved  into  three  equally  strong  components  at  3-231. 
3-253,  and  3-291  [x.  The  shifts  of  these  bands,  caused 
by  the  various  substitutions,  did  not  exceed  0  01 g. 

N.  M.  Bligk. 

Raman  spectra  of  some  aldehydes  and  of 
mesitylene.  S.  Venkateswaran  and  S.  Bitaga- 
vantam  (Proc.  Roy.  Soe.,  1930,  A,  128,  252—262). 
— The  results  of  a  study  of  the  Raman  spectra  of 
acetaldehyde,  paraldehyde,  bcnzaldchyde,  anisalde- 
hyde,  salicylaldehydo,  hexaldohyde,  undccaldchyde, 
and  lauric  aldehyde,  and  of  mesitylene,  are  reported 
and  discussed.  The  line  corresponding  with  a  shift 
of  1700  cm.-1  appears  in  the  spectra  of  all  the  alde¬ 
hydes  studied  with  the  exception  of  paraldehyde, 
and  is  evidently  due  to  the  carbonyl  group  common 
to  all  of  them.  A  comparison  of  the  results  obtained 
with  benzene  and  a  largo  number  of  derivatives 
shows  that  the  Raman  lino  corresponding  with 
A v  993,  which  is  strong  in  benzene,  becomes  weaker 
in  mono-substituted  derivatives,  and  still  more  feeble 
in  di-substituted.  There  is  a  small  increaso  in  this 
frequency  on  substitution  amounting  to  about  10 
wave-numbers,  and,  furthermore,  practically  every 
substituted  compound  gives  a  new  Raman  line  at 
about  A v  1030.  The  fact  that,  contrary  to  expect¬ 
ation,  the  line  Av  993  appears  very  strongly  in  the 
tri-substituted  derivative,  mesitylene,  points  to  a 
close  similarity  between  benzene  and  mesitylene, 
evidently  connected  with  the  symmetrical  ring  struc¬ 
ture  common  to  both.  Mcckc’s  theory  of  unsym- 
metrical  loading  is  not  supported  by  the  fact 
that  the  line  Av  1030  appears  in  both  mesitylene 
and  cyclohexane.  The  characteristic  frequencies,  v, 
of  the  C-0  and  C1C  linkings  are  calculated  from 
Dadicu  and  Kohlrausch’s  formula  (cf.  A.,  1929,  976) 
'i=K\/ A  /u.,  where  A  is  the  thermal  dissociation 
constant,  \  m1  and  vu  being  the 

masses  of  the  two  atoms,  and  K  is  a  constant.  The 
calculated  and  experimental  values  arc  in  good 
agreement.  L.  L.  BircumsitaW. 

Physical  methods  in  the  chemical  laboratory. 
XII.  Raman  effect  as  an  aid  in  investigating' 
constitution.  G.  Korneeld  (Z.  angew.  Cbem., 
1930,  43,  393— 396).— The  usefulness  of  Banian 
spectra  in  the  investigation  of  chemical  constitution 
is  discussed  generally'  (cf.  Dadicu  and  Kohlrausci. 
this  vol.,  663).  S.  K.  Tweedy. 

Raman  effect  of  nitric  acid  in  solution.  T.  A. 
Woodward  (Nature,  1930,  126,  58).— Rao’s  results 
(A.,  1929,  1361)  are,  in  the  main,  supported,  but  are 
criticised  in  certain  respects.  L.  S.  Theobald. 
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Raman  bands  of  water.  W.  Gerlach  (Physical. 
Z.,  1930,  31,  095 — 69S). — The  structure  of  the  blue 
Raman  band  for  water  is  investigated,  and  all  the 
photographs  show  that  the  lino  is  not  simple,  but  at 
least  double.  The  effect  of  the  dissolution  of  salts  in 
tho  water  on  the  structure  of  the  bluo  band  was 
found.  Chlorides  of  lithium,  sodium,  potassium, 
calcium,  cadmium,  and  zinc,  and  nitrates  of  sodium 
and  lithium  were  used.  Salts  cause  a  typical  change 
in  the  structure  of  the  band.  Without  strictly  mono¬ 
chromatic  excitation  tho  accurate  structure  of  the 
water  bands  cannot  be  obtained  with  certainty. 
Raman  experiments  at  higher  temperatures  require 
a  parallel  investigation  of  the  absorption  of  water  at 
corresponding  temperatures.  A.  J.  Mee. 

Raman  bands  of  water.  E.  H.  L.  Meyer 
(Physikal.  Z.,  1930,  31,  699— 700).— Photographs  of 
the  Raman  line  for  water  at  4696  A.  are  given.  The 
effect  of  the  addition  of  electrolytes  is  noted  and  the 
results  obtained  are  the  same  as  those  of  Gerlach 
(cf.  preceding  abstract).  There  are  undoubtedly  two 
maxima  in  the  photometric  curves.  A.  J.  Mee. 

Raman  effect  in  paramagnetic  crystals.  P. 
Krishnamurti  (Nature,  1930, 126, 169). — The  Raman 
ectra  for  crj'stals  of  magnesium  or  zinc  sulphate 
ow  a  strong  line  with  a  frequency  shift  of  about 
980  cm.-1,  which  is  characteristic  of  the  S04"  ion. 
With  ferrous  sulphate,  however,  tho  line  does  not 
appear  with  the  crystals  and  is  only  feeble  in  aqueous 
solution.  In  other  paramagnetic  sulphates,  such  as 
those  of  copper  and  manganese,  the  line  is  again 
weak.  L.  S.  Theobald. 

Chemical  constitution  and  Raman  effect. 
Lespieau  and  Bourguel  (Compt.  rend.,  1930,  190, 
1504 — 1506). — A  Raman  line  of  about  1620  cm.-1  is 
characteristic  of  the  ethylenic  linking,  and  may  vary 
slightly  around  this  value  according  to  the  positions 
of  the  linking  and  of  tho  neighbouring  groups.  In 
the  ease  of  benzene  compounds  a  Raman  line  (about 
1000)  characteristic  of  the  cyclic  double  linking  is 
always  obtained,  and  in  the  presence  of  an  acylic 
side-chain  with  a  double  linking  another  line  occurs 
(1030 — 1660).  Phenyltrimethylene  (this  vol.,  900) 
was  shown  to  givo  only  one  Raman  ray,  namely, 
1005,  characteristic  of  the  benzene  nucleus,  and 
therefore  contained  no  side-chain  double  linking. 

J.  Grant. 

Raman  effect  and  constitution  of  the  molecule. 
!•  S.  Trumpy  (Z.  Physik,  1930,  62,  806—823).— 
The  Raman  spectra  of  some  structurally  isomeric 
alcohols  were  found.  Both  the  normal  and  secondary 
alcohols  have  a  strong  Raman  line  of  frequency 
1448  cm.-1  This  frequency  has  been  ascribed  by 
Dadieu  and  Kohlrausch  to  the  type  of  combination 
'CH^.  This  assumption  is  in  agreement  with  the 

I  present  determinations,  the  frequency  being  stronger 
*  normal  than  in  the  secondary  alcohols.  The 
frequencies  ascribed  by  Dadieu  and  Kohlrausch  to  the 
grouping  CHj'C,  viz.,  2865  and  2929  cm.*1,  were 
observed  to  bo  present  with  a  certain  amount  of 
^regularity  in  similar  alcohols.  For  butyl  alcohol 
the  latter  frequency  is,  however,  split  into  two, 
-903  and  2932  cm.-1  In  isobutyl  alcohol  the  fre- 
leency  2929  is  missing,  but  tho  other  frequency. 


2865,  is  especially  strong.  With  feri.-butyl  alcohol 
with  three  groups  of  the  type  CH3-G  a  frequency  of 
2915  is  found  to  bo  especially  strong,  whilst  tho 
frequency  2865  is  either  missing  entirely  or  is  very 
weak.  The  frequency  of  2967  cm.-1  ascribed  by 
Dadieu  and  Kohlrausch  to  a  grouping  of  the  type 
X*CH2X  has  been  observed  for  similar  alcohols. 
fsoPropyl  alcohol,  however,  has  this  characteristic 
Raman  frequency,  although,  according  to  its  struc¬ 
tural  formula,  it  contains  no  groups  of  this  typo. 
The  same  is  true  of  tert. -butyl  alcohol.  It  is 
also  shown  that  a  characteristic  frequency  can  ho 
ascribed  to  the  hydroxyl  group  in  conjunction  with 
the  neighbouring  CH3  group.  The  value  calculated 
for  this  frequency  from  the  simple  theory  is  in  good 
agreement  with  the  observed  values.  isoButyl  alcohol 
gives  the  same  value  as  w-butyl  alcohol,  thus  showing 
its  primary  nature;  these  alcohols  also  show  very 
similar  chemical  properties.  The  relationship  is  quite 
different  for  tho  secondary  alcohols  which  have  no 
•CHs*OH  grouping.  The  Raman  frequencies  of 
secondary  compounds  load  to  the  conclusion  that  the 
hydroxyl  group  in  these  compounds,  and  especially 
in  isopropyl  alcohol,  is  less  strongly  bound  than  in 
primary  compounds.  These  facts  are  in  accordance 
with  the  chemical  properties  of  the  compounds. 

A.  J.  Mee. 

Raman  effect.  VII.  Raman  spectra  of  or¬ 
ganic  substances.  A.  Dadieu  and  K.  W.  F.  Kohl¬ 
rausch  (Monatsh.,  1930,  55,  379 — 402). — To  explain 
Raman  spectra,  many  of  which  are  very  complicated, 
the  spectra  due  to  a  number  of  comparatively  simple 
molecules  have  been  investigated.  Organic  sub¬ 
stances  were  used  containing  tho  radicals  Me,  Et,  Ac, 
and  Ph,  combined  with  Me,  Ph,  OH,  NH2,  N02, 
CHO,  C02H,  CN,  Cl,  Br,  I.  The  inner  oscillations 
of  tho  compounds  (if  present)  were  already  known 
from  previous  work.  In  the  aminos  (methylamine, 
ethylamine,  and  benzylamine  were  used)  the  N-H 
frequency  was  found  to  be  3310  and  3360  cm.-1  The 
methyl  halides  show  a  strong  group  frequency  which 
is  displaced  towards  the  blue.  In  methyl  chloride  it 
is  least  strong.  The  CIO  frequency  is  increased  greatly 
in  acetyl  chloride  and  bromide,  and  is  doubled  in 
pyruvic  acid.  Benzoic  acid  dissolved  in  benzene 
gives  the  normal  acid  value  of  1648.  In  alcoholic 
solution  it  gives  the  higher  value,  1689,  whilst  in 
ether  it  gives  the  highest  value,  1716,  which,  how¬ 
ever,  is  the  normal  value  for  esters.  The  thiocyanates 
show  two  frequencies  in  solution,  the  higher,  2070 
cm.-1,  being  due  to  the  C:N  oscillation,  whilst  the 
second  is  due  to  the  oscillation  of  the  group  S-CN. 

A.  J.  Mee. 

Raman  effect  of  the  cyanide  radical.  A.  Petri- 
kaln  and  J.  Hochberg  (Z.  physikal.  Chem.,  1930, 
B,  8, 440 — 444). — The  Raman  effect  has  been  investig¬ 
ated  with  phenylthiocarbimide,  methyl  thiocyanate, 
liquid  cyanogen,  mercuric  cyanide  in  methyl-alcoholic 
solution,  and  silver  argenticyanide  and  potassium 
thiocyanate  in  aqueous  solution.  The  results  show 
that  the  carbon  and  nitrogen  of  the  cyanide  radical 
are  combined  most  firmly  in  cyanogen. 

R.  Cuthill. 

Raman  effect,  fluorescence,  and  colour  of 
of  diamonds.  S.  Bhagavantam  (Nature,  1930, 
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126, 10S). — The  infra-red  wave-number  for  7  diamond 
was  found  to  be  lSSl-S^O-S  cm.-1  (cf.  Ramaswamv, 
this  vol.,  662 ;  Robertson  and  Fox,  ibid.,  662).  A 
continuous  spectrum  with  a  fairly  well  defined  edge 
at  4240  A.  accompanies  the  Raman  lines;  it  is  pre¬ 
ceded  by  two  bands  of  which  the  first  at  4152 — 
4162  A.  is  the  more  intense.  The  intensity  of  the 
bands  and  of  the  continuous  spectrum  varies  with 
the  colour  of  the  diamond,  being  marked  with  pale 
blue  diamonds  and  feeble  with  those  which  are  white. 
The  Raman  lines  are  difficult  to  observe  with  the 
blue  diamonds.  L.  S.  Theobald. 

Molecular  scattering  of  light  from  certain 
organic  liquids.  N.  B.  Reynolds  and  J.  W.  Wil¬ 
liams  (J.  Franklin  Inst.,  1930,  210,  41 — 54). — With 
the  view  of  discovering  in  the  molecular  scattering 
of  light  a  method  by  which  atomic  linkings  in  mole¬ 
cules  may  be  recognised,  the  Raman  spectrum  was 
photographed  for  benzene,  nitrobenzene,  toluene,  o-, 
•wi-,  and  p-nitrotoluene,  carbon  tetrachloride,  aniline, 
and  o-chlorophenol,  using  mercury  arc  and  helium 
are  excitation.  Results  for  48  lines  of  carbon  tetra¬ 
chloride  are  tabulated  (cf.  Pringsheim,  A.,  1928, 
1307 ;  Dadieu,  A.,  1929,  976),  and  data  and  deduc¬ 
tions  for  toluene  arc  summarised ;  the  wave-number 
differences  for  the  substances  investigated  are  shown 
graphically,  and  a  molecular  energy  diagram  for 
toluene  is  given  and  discussed.  N.  M.  Bligii. 

Scattering  of  light  by  dielectrics  of  small 
particle  size.  G.  F.  A.  Ktutz  (J.  Franklin  Inst., 
1930,  210,  67— 85).— The  diffusion  of  light  by  a 
dielectric  material,  zinc  oxide,  was  investigated  in 
the  range  of  particle  sizes  where,  with  increasing 
particle  size,  Rayleigh  scattering  rapidly  diminishes 
and  reflexion  and  refraction  effects  increase  in  import¬ 
ance.  The  turbidity  maximum  for  zinc  oxide  dis¬ 
persed  in  water,  determined  for  three  wave-lengths 
of  light,  occurs  at  0-25  ^  for  the  wave-length 
5500  A.,  and  at  smaller  particle  sizes  for  shorter 
wave-lengths ;  the  particle  size  of  maximum  turbidity 
was  found  to  be  proportional  to  the  wave-length  of 
the  light  in  the  range  4800 — 6300  A.  An  apparatus 
for  determining  the  angular  distribution  of  the  light 
scattered  by  a  suspension  of  fine  particles  is  described. 
The  total  observed  intensity  has  not  the  same 
distribution  as  calculated  by  Blumer  (cf.  Z.  Physik, 

.  1926,  38,  304) ;  the  observed  depolarisation  is  in  fair 
agreement  with  theory  (cf.  Lange,  A.,  1928,  360). 

N.  M.  Bligh. 

Influence  of  the  wave-length  of  exciting  rays  on 
the  fluorescence  spectrum  of  setioporphyrin. 
Structure  of  this  spectrum  from  the  infra-red  to 
the  ultra-violet.  J.  Aharoni  and  C.  Dhere  (Compt. 
rend.,  1930,  190,  1499 — 1501). — The  fluorescence 
spectra  of  setioporphyrin  in  pyridine  solution  (A., 
1926,  885)  produced  by  radiation  from  8  sources 
covering  the  range  330 — 546  are  almost  identical 
as  regards  number,  position,  and  intensity  of  the 
emission  bands.  At  least  15  emission  bands  exist, 
viz.,  X  769,  756,  734-5,  706-5,  688-3,  672,  651-5,  636, 
622-1  (principal  band),  610,  595-3,  579-5,  565-8,  555-5, 
and  539-5  up..  J.  Grant. 

Sensitivity  of  the  luminescence  of  some 
magnesium  aryl  halides.  H.  Gilman,  R.  E. 


Fothergill,  and  J.  McGlumpiiy  (Rec.  trav.  chira., 
1930, 49,726 — 728) . — A  general  and  extensive  lumines¬ 
cence  is  obtained  when  nitrobenzene  or  o-nitrotoluene 
is  distilled  into  magnesium  p-chlorophenyl  bromide 
under  conditions  such  that  the  distillate  reaches  the 
Grignard  reagent  without  contact  with  atmospheric 
oxygen.  Under  similar  conditions  substances  which 
do  not  react  with  the  organomagnesium  halides 
(ether,  benzene,  chlorobenzene,  and  bromobenzene) 
give  no  luminescence.  These  substances,  however, 
give  a  localised  luminescence  if  the  drops  of  the 
distillate  traverse  1 — 2  cm.  of  air  before  falling  into 
the  magnesium  p-chlorophenyl  bromide.  It  is  sug¬ 
gested  that  this  local  luminescence  is  due  to  atmo¬ 
spheric  oxygen  adsorbed  or  entrapped  in  the  drops 
of  distillate.  F.  G.  Tryhokn. 

Effect  on  the  fluorescence  of  solutions  of 
amino-acids  of  their  photo-oxidation  products. 
C.  Wiegand  (Pfliiger’s  Archiv,  1929,  223,  378—394; 
Chem.  Zentr.,  1930,  i,  1435 — 1436). — Diketopiper- 
azine  and  Curtius’  biuret  base, 
NHyCHyCOtNH-CHyCOJyNH-CHg-COgEt,  fluoresce 
more  strongly  than  glycine ;  the  enol  form  of  the 
former  docs  not,  however,  do  so.  For  an  exciting 
wave-length  of  3660  A.,  glyoxylic  acid,  non-fluor- 
eseent,  somewhat  reduces  the  fluorescence,  but  does 
not  affect  the  absorption,  of  glycine.  Formaldehyde, 
of  which  an  aqueous  solution  fluoresces  in  the  ultra¬ 
violet,  increases  that  of  glycine  but  does  not  affect 
the  absorption.  Aqueous  formic  acid,  non-fluor- 
esccnt,  has  no  effect.  Pyruvic  acid,  non-fluorescent, 
diminishes  that  of  alanine  and  increases  the  absorp¬ 
tion  ;  acetaldehyde  diminishes  the  fluorescence  with¬ 
out  affecting  the  absorption,  whilst  acetic  acid  has 
little  effect.  isoValeraldehyde,  non-fluorescent,  dimin¬ 
ishes  the  fluorescence  but  does  not  affect  the  absorp¬ 
tion  of  leucine ;  isovaleric  acid  has  no  effect.  a-Keto- 
glutaric  acid,  fluorescent,  increases  the  fluorescence  of 
aqueous  glutamic  acid  but  does  not  affect  its  absorp¬ 
tion  ;  irradiation  increases  the  fluorescence  of  glutamic 
acid.  p-Hydroxyphenylpyruvic  acid,  non-fluorescent, 
does  not  affect  the  fluorescence  or  absorption  of 
tyrosine,  the  fluorescence  of  which  is  increased  by 
irradiation.  A.  A.  Eldiudge. 

Phosphorescence  of  solutions  of  eosin  in 
glycerol.  Influence  of  iodides.  (Mlle.)  S.  Bou¬ 
din  (J.  Chim.  phys.,  1930,  27,  285— 290).— Eosm 
(0-5  x  10_4%)  dissolved  in  anhydrous  glycerol  shows 
(1)  a  fluorescence  due  to  the  reversible  absorption  of 
energy  by  the  molecules,  which  consequently  pass  into 
a  (first)  active  state ;  (2)  a  phosphorescence,  in  which 
the  molecules  pass  from  the  first  to  a  second  (meta- 
stable)  active  state,  from  which  they  have  to  return 
to  the  normal  state  by  way  of  the  first  active  state. 
The  intensity  of  phosphorescence  is  1  /400  of  that  of 
the  fluorescence,  but  its  duration  (1-1  X  10‘3  sec-)  ^ 
more  than  300,000  times  as  great;  i.e.,  there  are  t>W 
times  the  number  of  active  molecules  in  the  for®c‘ 
as  in  the  latter  case.  Potassium  iodide  (0-0b/<9 
halves  the  mean  duration  of  the  phosphorescence  owing 
probably  to  the  more  complete  diffusion  resulting  no 
the  longer  duration  of  the  metastable  active  sta  c. 
Increase  in  concentration  of  eosin  (0-3 — 1 
decreases  the  duration  of  emission.  J-  GRAB'  . 
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Optical  dissociation  of  diatomic  molecules  in 
gases  and  vapours.  I.  II.  III.  G.  H.  Visser 
(Chem.  Weekblad,  1930,  27,  237—241,  380— 3S4, 
390—393). — A  survey  of  recent  work. 

H.  F.  Gillbe. 

Distribution  of  potential  and  of  charge  in  a 
diatomic  molecule.  L.  Goldstein  (Compt.  rend., 
1930,  190,  1502 — 1504). — A  mathematical  general¬ 
isation  of  the  statistical  method  of  Fermi  and  Thomas 
(A.,  1928,  456)  applied  to  diatomic  molecules  on  the 
assumption  of  the  spherical  symmetry  of  the  atom. 
Approximate  formulae  for  the  distribution  of  the 
potential  and  charge  on  the  nuclear  axis  are  obtained, 
and  it  is  shown  that  the  electrons  in  the  internal 
layers  of  an  atom  play'  only  a  negligible  role  in  the 
formation  of  the  atom.  The  formulae  are  more 
accurate  for  heavier  molecules,  and  an  exact  statistical 
solution  of  the  equations  is  obtained  if  the  electrons 
of  the  molecule  arc  considered  as  a  single  gaseous 
system.  J.  Grant. 

Photo-electric  studies  on  metal  and  oxide 
electrodes  in  distilled  water  and  dilute  solutions. 
B.  Lanyi  and  E.  Tiieisz  (Magyar  Chem.  Fol.,  1929, 
35,  129— 139,  145—151;  Chem.  Zentr.,  1930,  i, 
1436 — 1437). — Experiments  with  silver,  copper,  silver 
oxide,  and  cupric  oxide  electrodes  in  a  vacuum  or  in 
an  atmosphere  of  hydrogen,  nitrogen,  or  oxygen  are 
described.  With  pure,  compact  metals  (cathode- 
sputtered  electrodes)  the  photo-electric  sensitivity  is 
04— 1  millivolt,  with  other  metallic  electrodes  of  the 
older  of  10  millivolts,  and  with  oxide-coated  electrodes 
20—200  millivolts,  independently  of  the  electrolyte 
or  atmosphere.  The  change  of  potential  is  confined 
to  the  illuminated  electrode  and  its  immediate  neigh¬ 
bourhood,  where  the  process  is  chemical  and  irre¬ 
versible,  becoming  reversed,  however,  on  exclusion  of 
light.  A.  A.  Eldridge. 

Physical  methods  in  chemical  laboratories. 
XIII.  Electrical  moment  of  molecules.  O. 
Werner  (Z.  angew.  Chem.,  1930,  43,  663 — 669). — 
A  review  of  recent  work.  A.  R.  Powell. 

Attempt  to  determine  nuclear  moments. 
W.  H.  Rodebush  and  W.  A.  Nichols,  jun.  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3024— 3025).— The  Stcrn- 
Gerlach  experiment  has  been  performed  with  the 
vapours  of  iodine  and  hydrogen  iodide,  but  diffuse- 
aess  of  the  image  prevented  detection  of  any'  deflexion. 

J.  G.  A.  Griffiths. 

Temperature  coefficient  of  dielectric  constant 
ofwater.  E.  Lange  and  A.  L.  Robinson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2811— 2813).— The  factor 
1  ■\-TdDjDdT  (D= dielectric  constant;  Lange  and 
Weixner,  A.,  1929,  1389)  used  in  calculating  integral 
heats  of  dilution  is  very  sensitive  to  changes  of 
iOJdT,  which  should  be  known  to  +0-5%.  The 
“lore  probable  values  of  dDjdT  for  water  lie  between 
-0-368  and  -0-393  at  12-5°,  -0-337  and  -0-362 
25°,  and  -0-296  and  -0-341  at  40°  (cf.  Dradc, 
A>  1897,  ii,  438;  Drake  and  others,  and  Wyman, 
this  vol.,  666).  J.  G.  A.  Griffiths. 

Dielectric  polarisation  of  liquids.  IX.  Elec- 
“ic  moments  of  alkyl  halides  and  halogenated 
ethanes.  C.  P.  Smyth  and  H.  E.  Rogers  (J. 


Amer.  Chem.  Soc.,  1930,  52,  2227 — 2240). — Densities 
and  dielectric  constants  of  heptane  solutions  of  butyl 
chloride,  bromide,  and  iodide,  and  heptyl  bromide 
at  temperatures  in  the  range  —90°  to  90°,  and  of 
benzene  solutions  of  methylene  bromide  and  iodide, 
bromoforin,  and  iodoform  in  the  range  10 — 70° 
have  been  determined.  The  corresponding  electric 
moments  arc  1-88,  1-81,  1-59,  1-83,  1-39,  1-08,  0-99, 
and  0-8  X  1G~18  c.s.u.,  respectively.  The  polarisations 
show  that  the  butyl  group  exerts  a  pronounced 
screening  effect  on  intcrmolecular  action,  as  do  the 
halogen  atoms  in  methylene  bromide  and  bromoform. 
The  electric  moments  of  alkyl  halides  are  independent 
of  .  the  number  of  carbon  atoms  when  this  is  greater 
than  two.  Consideration  of  the  distortion  of  the 
tetrahedral  structure  in  di-  and  tri-halogenated 
methane,  due  to  the  repulsive  forces  between  the 
halogen  atoms,  leads  to  calculated  electric  moments 
in  good  agreement  with  those  observed. 

J.  G.  A.  Griffiths. 

Electrical  properties  of  molecules.  II.  A.  II.  W. 
Aten  (Chem.  Weekblad,  1930,  27,  235— 236).— The 
changes  of  the  dipole  moment  produced  by  the  sub¬ 
stitution  of  organic  radicals  for  hydrogen  in  com¬ 
pounds  such  as  water,  ammonia,  and  hydrogen 
chloride  are  described,  and  “group  moments  ”  are  given 
for  various  substituents.  H.  F.  Gillbe. 

Variation  of  the  electrical  moments  of  “  flex¬ 
ible  "  molecules  with  temperature.  O.  IIassel 
and  E.  N/esiiagen  (Z.  physikal.  Chem.,  1930,  B,  8, 
357 — 364). — It  has  not  been  possible  to  confirm 
Werner’s  observation  that  the  dipole  moment  of 
the  molecule  of  quinol  diethyl  ether  varies  with 
temperature  (A.,  1929,  1217),  nor  has  any  variation 
in  the  dipole  moments  of  the  dimethyl  ether 
and  certain  other  non-rigid  molecules  between  20° 
and  60°  been  detected.  R.  Cuthill. 

Electrical  moments  of  the  stereoisomeric 
stilbene  dichlorides.  A.  Weissberger  and  R. 
Sangewald  (Z.  physikal.  Chem.,  1930,  B,  9,  133 — 
140). — From  measurements  of  the  refractivitics  and 
dielectric  constants  of  the  two  stilbene  dichloridcs 
in  benzene  solution  it  is  calculated  that  the  dipole 
moment  of  the  a-compound  has  the  value  1-27  X 
10'18,  whereas  for  the  (3-compound  the  value  is 
2-75  X  10~18  e.s.u.  Since  neither  compound  is  associ¬ 
ated  in  solution,  this  difference  is  interpreted  as 
meaning  that  the  two  halves  of  the  molecule  arc  not 
able  to  rotate  freely'  about  the  central  linking.  The 
dipole  moment  of  benzyl  chloride  is  1-87  X  10~18. 

R.  Cuthill. 

Molecular  volume,  viscosity,  and  temperature 
relationships.  W.  Herz  (Z.  Elcktrochcm.,  1930, 
36,  454—455). — It  is  found  that  if  L=(M .  d)m, 
where  M  is  the  mol.  wt.  and  d  the  density  of  a  non- 
associated  liquid,  L  x  v)1'18  is  approximately'  a  common 
constant  nearly  independent  of  temperature;  also 
LjTm  is  approximately'  constant.  These  relations 
hold  for  ether,  ethyl  acetate,  benzene,  carbon  tetra¬ 
chloride,  chlorobenzene,  methyl  acetate,  and  fluoro- 
benzene.  H.  I.  Downes. 

Refractive  indices  of  some  organic  vapours. 
E.  Berl  and  L.  Ranis  (Z.  Elektrochem.,  1930,  36, 
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453 — 454). — The  refractive  indices  of  hexane,  di-, 
tri-,  and  per-chloroethylenc,  tetra-  and  penta-chloro- 
ethane  vapours  were  determined  experimentally  by 
an  interferometric  method,  and  also  calculated  from 
the  Lorenz-Lorentz  relation ;  fair  agreement  is 
shown.  H.  I.  Downes. 

Dispersion  of  some  organic  liquids  in  the  ultra¬ 
violet.  P.  G  cillery  (Physikal.  Z.,  1930,  31,  701 — 
710). — The  refractive  indices  of  a  number  of  organic 
liquids  were  determined  in  the  ultra-violet  by  a 
method  depending  on  total  reflexion.  The  liquids 
used  were  alcohol,  glycerol,  and  acetone.  The  wave¬ 
lengths  of  the  light  used  were  as  low  as  265  [qi,  and 
the  determinations  were  carried  out  at  different 
temperatures  between  0°  and  100°  and  the  b.  p.  of 
the  liquid.  Por  these  liquids  the  constants  for 
Ketteler’s  dispersion  formula  were  found,  enabling 
the  refractive  index  to  be  calculated  with  great 
accuracy.  The  Lorenz-Lorentz  law  holds  over  a 
wide  range,  especially  for  glycerol.  The  temperature 
coefficient  was  also  found.  A.  J.  Mee. 

Anomalous  dispersion  and  adsorption  of 
electric  waves.  S.  Mizushima  (Bull.  Chern.  Soc. 
Japan,  1930,  5,  163 — 164). — Debye’s  formula,  e=e0-[- 
“^J(^o+2)/(^+2)]2(4^a*/^)2/{l+«2[(-o+2)/(e„  + 
2)]2(4rtv)a3/i£2',)2}1  where  e  is  the  dielectric  constant 
measured  for  the  frequency  <o  /2~,  s0  and  are  the  static 
and  optical  dielectric  constants,  respectively,  tj  is  the 
viscosity,  a  the  molecular  radius,  K  Boltzmann’s  con¬ 
stant,  and  T  the  absolute  temperature,  yields  reason¬ 
able  values  for  a  calculated  from  experimentally 
determined  values  of  e  and  73  for  methyl,  ethyl, 
propyl,  butyl,  and  amyl  alcohols;  for  glycerol  the 
results  are  not  satisfactory,  and  if  this  substance  be 
regarded  as  a  colloidally  dispersed  system  the  dis¬ 
crepancy  may  bo  due  to  differences  between  the 
effective  viscosity  responsible  for  retardation  of 
the  molecular  rotation  and  the  bulk  viscosity  of  the 
liquid.  H.  P.  Gillbe. 

Effect  of  concentration  on  the  values  of  the 
dispersion  and  rotation  constants  for  solutions 
of  camphor  in  ethyl  alcohol.  G.  Owen  (Trans. 
Paraday  Soc.,  1930,  26,  423-^27).— Values  are 
tabulated  for  the  constants  in  the  three-constant 
Drude  equation  calculated  from  measurements  of 
the  rotatory  power  of  alcoholic  solutions  of  camphor 
of  concentrations  from  5-978  to  50-493  g.  per  100  g. 
of  solution.  P.  G.  Tryuorn. 

Polarimetry  as  a  means  of  investigating 
solutions  of  strong  electrolytes.  (Mrs.)  J. 
Liqoter-Milward  (Trans.  Paraday  Soc.,  1930,  26, 
390—397). — Measurements  have  been  made  of  the 
effect  on  the  rotatory  power  of  neutral  Z-asparagine 
of  the  presence  of  a  number  of  salts  in  concentrations 
varying  from  0-03J/  up  to  saturation.  The  results 
show  that  the  nature  and  in  particular  the  size  of 
each  ion  play  an  important  part  even  in  very  dilute 
solutions.  The  theory  of  Debye  and  Hiickel  is  applied 
to  calculate  the  mean  ionic  radii  of  the  salts  employed, 
and  values  aro  obtained  which  agree  satisfactorily 
with  those  afEorded  by  electrometric  measurements. 
It  is  pointed  out  that  the  polarimetric  method  has 
the  advantage  of  rendering  possible  the  study  of 


electrolyte  solutions  without  disturbing  the  pre¬ 
existing  fields.  P.  G.  Tryhobk. 

Salt  effect  and  rotatory  power.  E.  Daryois 
(Trans.  Paraday  Soc.,  1930,  26,  384 — 390).— An 
account  is  given  of  previously  published  work  on 
the  effect  of  neutral  salts  on  the  rotatory  power  of 
salts  and  esters  of  tartaric  and  malic  acids,  and  on 
complexes  of  these  acids  -with  molybdio  acid.  The 
dehydration  and  the  deformation  of  the  tartrate 
ions  serve,  at  least  partly,  to  account  for  the  properties 
of  tartaric  acid  in  solutions  of  neutral  salts,  but  the 
behaviour  of  the  esters  is  not  susceptible  to  this 
explanation,  and  must  be  attributed  to  the  existence 
of  two  or  more  modifications  of  the  compound. 
Brief  mention  is  made  of  unpublished  work  on 
the  sensitivity  of  the  mutarotation  of  the  alkaline 
molybdo-tartaric  complexes  to  the  presence  of  neutral 
salts.  P.  G.  Tryuorn. 

Absorption  and  rotatory  dispersion  of  solutions 
of  tartaric  acid.  G.  Bruhat  (Trans.  Paraday  Soc., 
1930,  26,  400 — 411).— Preliminary  results  are  given 
of  measurements  of  the  absorption  of  aqueous  solu¬ 
tions  of  J-tartaric  acid  throughout  the  ultra-violet 
region.  Absorption  is  perceptible  from  the  end  of 
the  visible  region  and  increases  continuously  as  the 
wave-length  decreases,  but  begins  to  increase  rapidly 
only  at  about  2600 — 2500  A.  It  was  found  qualit¬ 
atively  that  the  maximum  absorption  in  dilute 
solution  is  near  2225  A.  and  corresponds  with  a 
density  four  or  five  times  that  observed  in  the  region 
of  2400  A.  Neutral  sodium  and  potassium  tartrates 
possess  similar  molecular  absorptions  in  the  region 
of  2400  A.,  but  in  each  case  the  absorption  is  lower 
than  that  of  the  free  acid.  Near  3000  A.  the  sodium ' 
salt  absorbs  twice  as  much  as  the  potassium  salt, 
which,  in  turn,  is  2-5  times  as  absorbent  as  the  free 
acid.  The  application  of  the  Ivetteler-Helmholtz 
formulae  show  that  the  absorption  of  tartaric  acid 
solutions  in  the  region  from  the  visible  to  2360  A.-* 
is  sufficiently  well  represented  by  the  action  of  a 
single  narrow  band  at  2330  A.  Complex  dispersion 
formulae  are  suggested  which  have  the  advantage 
over  previous  ones  of  remaining  valid  in  the  ultra¬ 
violet  region.  It  is  further  found  that  the  variation 
with  concentration  of  the  absorption  of  tartaric  acid 
in  the  ultra-violet  presents  no  anomaly  such  as 
should  exist  if  the  chemical  constitution  of  tie 
molecule  varied  with  the  concentration.  This  con¬ 
firms  the  deduction  mado  from  measurements  of  tic 
variation  of  rotatory  power  with  concentration  that 
if  there  is  any  sort  of  chemical  modification,  whether 
due  to  polymerisation,  dehydration,  or  dynamic 
isomerism,  it  can  involve  only  a  very  small  proportion 
of  the  molecules.  F.  G.  TRYUORN. 

Optical  superposition.  J.  Read  (Trans.  Fara¬ 
day  Soc.,  1930.  26,  441— 541).— A  review  of  recent 
work.  '  E.  G.  Tbyhor*. 

Relations  between  the  rotatory  powers  of  the 
members  of  homologous  series.  J-  ^exy  ^ 
(Trans.  Faraday  Soc.,  1930,  26,  439-441).-*-^ 
ethers  of  d-y-nonanol  exhibit  anomalies  in  eon 
with  the  generalisations  which  may  be  laid  down 
other  homologous  series .  F.  G.  TRYHO  • 
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Molecular  dissymmetry.  IV.  H.  Mills  (Trans. 
Faraday  Soc.,  1930,  26,  431 — 438). — A  summary  of 
the  different  types  of  molecularly  dissymmetric  mole¬ 
cules.  3?.  G.  Tryhorn. 

Variations  in  the  rotatory  power  of  a  com¬ 
pound.  R.  Lucas  (Trans.  Faraday  Soc.,  1930, 
26,  418 — 422). — The  influence  of  temperature  and 
of  solvent  on  the  rotatory  power  of  compounds  is 
discussed.  The  effect  of  temperature  is  explained 
by  assuming  that  the  molecules,  whilst  remaining 
unimolecular,  do  not  retain  the  same  configuration 
and  are  capable  of  deformation.  A  method,  based 
on  Parmois’  rule,  is  suggested  for  calculating  the 
number  of  isomeric  configurations  present  in  a  solu¬ 
tion  from  measurements  of  rotatory  power  at  two  or 
three  wave-lengths.  Application  of  the  method  to 
the  case  of  ethyl  tartrate  leads  to  the  assumption  of 
three  active  modifications.  The  effect  of  temperature 
on  such  a  system  results  from  changes  in  the  thermal 
equilibria  set  up  among  the  active  forms  in  accordance 
with  Boltzmann’s  law.  F.  G.  Tryiiorn. 

Rotatory  dispersion  of  tartaric  acid  and  its 
derivatives.  P.  C.  Austin  (Trans.  Faraday  Soc., 
1930,  26,  411 — 417). — The  origin  of  complex  dis¬ 
persion  is  discussed  and  reasons  are  advanced  for 
assuming  that  this  dispersion  can  be  simplified  only 
by  stabilising  one  component  of  an  isomeric  mixture 
present  in  solutions  of  tartaric  acid.  Evidence  is 
adduced  supporting  the  hypothesis  that,  although 
simple  dispersion  may  bo  simulated  by  certain  deriv¬ 
atives  of  tartaric  acid,  the  dispersion  does  not  become 
really  simple  until  some  form  of  bridging  is  present 
iu  the  molecule.  Examples  are  given  of  types  of 
.  bridging  which  are  actual  or  possible. 

F.  G.  Tryhorn. 

Principle  of  free  rotation  in  optically  active 
molecules.  K.  L.  Wolf  (Trans.  Faraday  Soc.,  1930, 
26,  315 — 320). — In  discussing  the  above  principle  it 
is  pointed  out  that  in  tartaric  acid,  so  far  as  the 
orientation  of  its  polar  groups  is  concerned,  the 
forces  operating  between  these  groups  arc  from  their 
close  proximity  so  constituted  that  there  exist  clearly 
marked  “  troughs  ”  of  energy  which  cause  preference 
to  be  given  to  one  or  more  definite  positions  at  the 
ordinary  temperature  at  the  cost  of  free  rotation.  These 
positions  must  be  identical  for  d-  and  Z-tartaric  acids, 
but  the  positions  of  least  potential  energy  for  the  meso- 
acid  will  be  quite  different  if  the  rotation  of  the  half 
molecules  is  not  quite  free.  Measurements  of  the 
dipole  moments  at  22”  of  the  esters  of  the  tartaric 
acids  made  to  test  this  conclusion  gave  identical 
values  of  (3-12^0-025)  X  10~18  for  the  d-  and  1-acids 
and  the  value  (3-66±0-030)  X 10-18  for  the  »?teso-acid 
ester,  Thus  in  ono  part  of  the  esters  of  isomeric 
tartaric  acids  completely  free  rotation  is  absent  at 
22°.  The  conclusion  is  further  supported  by  the  fact 
that  the  dipole  moments  increase  with  rise  of  tem¬ 
perature.  Tire  general  conclusion  is  that  for  the 
tartaric  esters  the  principle  of  free  rotation  docs  not 
bold  at  the  ordinary  temperature,  but  that  with 
fming  temperature  a  limit  is  to  bo  expected  above 
which  it  becomes  valid.  F.  G.  Tryhorn. 

Influence  of  polar  substituents  on  the  optical 
rotatory  power  of  organic  compounds.  H.  G. 


Rule  (Trans.  Faraday  Soc.,  1930,  26,  321—336;  cf. 
A.,  1924,  ii,  645). — A  re-statement  and  extension  in 
the  light  of  recent  knowledge  of  dipoles  of  the  hypo¬ 
thesis  that  the  rotatory  power  of  a  molecule  is  a 
function  of  the  moments  of  the  four  groups  attached 
to  the  asymmetric  atom,  and  that  the  influence  of  a 
substituent  on  the  optical  rotation  will  therefore 
depend  in  sign  and  magnitude  on  the  polarity  of  the 
substituent.  F.  G.  Tryhorn. 

Optical  rotatory  power  and  chemical  con¬ 
stitution.  M.  Betti  (Trans.  Faraday  Soc.,  1930, 
26,  337 — 347). — A  summary  and  review  of  the 
author’s  work  since  1907.  F.  G.  Tryhorn. 

Dependence  of  optical  rotatory  power  on 
chemical  constitution.  B.  K.  Singii  and  B. 
Bhaduri  (Trans.  Faraday  Soc.,  1930,  26,  347 — 350). 
— A  summary  of  the  authors’  work  on  the  effect  of 
unsaturated  conjugation  on  optical  rotatory  power. 
Some  previously  unpublished  results  are  given  illus¬ 
trating  the  depression  in  the  rotatory  power  which 
accompanies  the  reduction  of  azethenoid  linkings  in 
compounds  containing  a  number  of  conjugated  double 
linkings.  F.  G.  Tryhorn. 

Methods  for  measuring  rotatory  power  in  the 
ultra-violet  region.  R.  Descamps  (Trans.  Faraday 
Soc.,  1930,  26,  357 — 371). — A  critical  and  chrono¬ 
logical  review  of  the  principles,  apparatus,  and 
technique  of  ultra-violet  spectropolarimetry. 

F.  G.  Tryhorn. 

Calculation  of  dispersion  equations.  T.  M. 
Lowry  and  G.  Owen  (Trans.  Faraday  Soc.,  1930, 
26,  371 — 376). — A  summary  of  the  methods  of 
analysis  of  simple  and  complex  dispersion  curves  by 
means  of  two-,  three-,  and  four-constant  equations, 
with  a  table  of  constants  relating  to  33  spectral  lines 
used  in  dispersion  measurements. 

F.  G.  Tryhorn. 

Rotation  dispersion  of  optically  active  sub¬ 
stances.  E.  Keeser  (Strahlcnthcr.,  1929,  34, 
574 — 577;  Chcm.  Zentr.,  1930,  i,  1746). — The  circular 
dichroism  and  optical  activity  of  various  proteins 
were  studied;  the  curve  of  the  anomalous  rotation 
dispersion  of  a  5%  egg-albumin  solution  in  presence 
of  copper  sulphate  is  reproduced. 

A.  A.  Eldridge. 

Anisotropic  liquids.  C.  W.  Oseen  (Fortschr. 
Chem.,  Physik,  physikal.  Chem.,  1929,  B,  20,  1— S7 ; 
Ckem.  Zentr.,  1929,  i,  1533 — 1534). — Born’s  theory 
is  discussed  and  a  new  theory  is  advanced.  This 
assumes  that  the  forces  which  the  rigid  molecules 
exert  on  each  other  are  partly  those  of  attraction 
and  partly  those  of  moment  of  rotation  which  tend 
to  gather  the  molecules  together  in  definite,  super¬ 
imposed  layers.  L.  S.  Theobald. 

Variation  with  temperature  of  the  specific 
magnetic  rotatory  powers  of  cerium  nitrate  and 
nickel  chloride.  H.  Ollivier  (Compt.  rend.,  1930, 
191,  130 — 132). — The  magnetic  rotation  of  a  solu¬ 
tion  of  cerium  nitrate  containing  equal  masses  of  the 
anhydrous  salt  and  of  water  (d°  1-6337,  d'11  1-5822) 
has  been  determined  at  various  temperatures  from 
0°  to  70°.  Calculating  the  magnetic  rotation  per  g. 
of  anhydrous  salt  (y)  by  the  additive  law  (of.  A., 
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1928,  573)  the  relation  y(f+292-l)=  -17,090  (t  in  CC.) 
is  deduced.  The  temperature  corresponding  with  the 
Curie  point  is  thus  — 19-1°  Abs.  For  nickel  chloride 
in  aqueous  solution  y  decreases  slightly  with  fall  of 
temperature,  but  in  methyl  alcohol  it  increases,  thus 
not  following  an  analogue  to  the  Curie  law. 

C.  A.  SlLBERRAD. 

Measurement  of  circular  dichroism  in  the 
ultra-violet.  W.  Kuhn  and  E.  Braun  (Z.  physikal. 
Chein.,  1930,  B,  8,  445 — 454). — An  apparatus  for  the 
measurement  of  circular  dichroism  for  wave-lengths 
down  to  1900  A.  is  described.  This  depends  on  the 
change  in  axial  ratio  undergone  by  elliptically  polar¬ 
ised  light  when  passed  through  a  medium  exhibiting 
circular  dichroism.  The  results  obtained  with  ethyl 
a-azidopropionatc  are  reproduced.  R.  Cuthill. 

Dispersion  of  optical  rotation  of  amorphous 
systems.  G.  Kortum  (Physikal.  Z.,  1930,  31,  641 — 
679). — A  full  summary  of  theoretical  and  experi¬ 
mental  work.  A.  J.  Mee. 

Complexity  of  phosphorus  pentoxide.  I.  A. 
Sahts  and  H.  W.  Deinum  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1930,  33,  514 — 525;  cf.  Smits  and 
Rutgers,  A.,  1925,  ii,  268). — When  pure  phosphorus 
pentoxide  is  heated  rapidly  to  700°  it  still  remains  in 
the  solid  state,  although  this  temperature  is  more  than 
100°  above  the  triple  point.  This  is  analogous  to  the 
behaviour  of  sulphur  trioxido  (cf.  Smits  and  Schoen- 
maker,  A.,  1925,  ii,  267 ;  1926,  669,  785),  but  the 
experiment  is  not  so  dangerous.  The  equilibrium 
vapour-pressure  curve  of  the  stable  form  of  phosphorus 
pentoxide  has  been  redetermined.  The  triple  point 
is  at  55 '5  cm.  and  580°.  The  discrepancy  between 
this  value,  that  obtained  previously,  and  that  of 
Hocflake  and  Scheffer  (A.,  1926,  342)  is  attributed  to 
the  necessity  of  long  keeping  at  each  temperature  in 
order  that  the  inner  equilibrium  may  be  fully  attained. 
When  the  unstable,  more  volatile  form  is  heated 
rapidly  from  400°  to  700°  the  vapour  pressure  is 
always  greater  than  the  equilibrium  value  of  the  stable 
modification  for  the  same  temperature.  Removal  of 
a  fraction  from  the  more  stable  form  causes  a  lowering 
of  the  vapour  pressure  of  the  residue.  The  signific¬ 
ance  of  these  results  in  the  light  of  Smits’  theory 
of  allotropy  is  discussed.  J.  W.  Smith. 

Complexity  of  nitrogen.  II.  A.  Smits,  H. 
Gerding,  and  (Frl.)  W.  Hertogii  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1930,  33,  526 — 529,  and 
Physikal.  Z.,  1930, 31,  768 — 769). — Using  an  improved 
method  of  temperature  control  it  has  been  confirmed 
that  the  vapour  pressure  of  a  rapidly  evaporated 
fraction  of  liquid  nitrogen  is  0-5 — 1-0  mm.  greater 
than  that  of  the  residue  and  remains  practically 
constant  for  about  30  see.,  after  which  it  falls  to  the 
normal  value  (cf.  this  vol.,  659).  The  observations 
of  Justi  (ibid.,  524)  are  shown  to  be  due  to  the  use  of 
insufficiently  pure  nitrogen  (cf.  also  ibid.,  721). 

J.  W.  Smith. 

Constitution  of  the  polyborates.  E.  Wiberg 
(Z.  anorg.  Chem.,  1930,  191,  43 — 4S).— The  constitu¬ 
tion  of  the  polvborates  may  be  very  readily  deduced 
by  means  of  the  theory  of  the  valency  of  boron 
previously  described  (A.,  1928,  936).  R.  .Cuthill. 


Borohydrates  and  boron  suboxides.  E.  Wiberg 
(Z.  anorg.  Chem.,  1930,  191,  49 — 59). — The  constitu¬ 
tion  of  the  borohydrates  and  boron  suboxides  (Travers 
and  Ray,  A.,  1912,  ii,  938;  Ray,  J.C.S.,  1914,  105, 
2162;  1918,  113,  803;  1922,  121,  1088;  A.,  1925,  ii, 
417)  has  been  deduced  by  means  of  the  theory  of  the 
valency  of  boron  previously  advanced  (A.,  1928,  936). 
A  close  relationship  between  the  borohydrates  and 
the  boron  hydrides  is  revealed.  R.  Cuthill. 

Co-ordination.  I.  Ion  hydrates.  A  correc¬ 
tion.  II.  Ion  ammoniates.  F.  J.  Garrick  (Phil. 
Mag.,  1930,  [vii],  10, 76— 77, 77— SO).— I.  An  equation 
previously  given  (cf.  this  vol.,  276)  is  corrected  and 
the  calculations  therefrom  are  re-tabulated.  The 
co-ordination  number  of  the  ion  Rb :  is  8,  in  agreement 
with  Sidgwick’s  rule.’ 

II.  The  electrostatic  theory  of  co-ordination 
previously  developed  is  extended  to  ammino- 
compounds.  The  co-ordination  numbers  found  are: 
Mg1"1',  4 ;  Na+,  K+,  Ca++,  and  Sr  ►+,  6 ;  Rb-,  Cs+,  and 
Ba+  +, 8,  in  agreement  with  Sidgwick’s  rule,  except  Mg++ 
and  Sr++,  which  require  the  values  6  and  8,  respect¬ 
ively.  The  stability  and  power  of  hydrate  formation 
of  ammines  are  discussed.  The  theory  cannot  be 
applied  to  tervalent  ions,  since  the  force  constants 
are  unknown;  the  stable  ammines  of  Cr  +  +  +  and  Co+++ 
can  probably  be  explained  on  the  electrostatic  basis. 
A  group  of  abnormal  ammines  is  considered,  such  as 
those  of  silver,  copper,  zinc,  and  nickel,  which  differ 
in  the  solid  state  and  in  solution,  and  are  regarded  as 
liydrato-ammines.  N.  M.  Bligh. 

Magnetism  and  molecular  structure.  I. 
Magnetic  susceptibilities  of  some  liquid  organic 
isomerides.  S.  S.  Bhatnagar,  R.  N.  Mathur,  and 
R.  SI  Mal  (Phil.  Mag.,  1930,  [vii],  10,  101-109; 
cf.  A.,  1928,  454,  941). — Contrary  to  earlier  views, 
the  magnetic  properties  of  isomerides  should  differ. 
Using  a  sensitive  magnetic  balance  method  the 
magnetic  susceptibilities  were  determined  for  n-  and 
iso-propyl  alcohol,  n-,  iso-,  and  ferf.-butyl  alcohol, 
o-,  in-,  and  p-cresol,  o-  and  w-nitrotoluenc  at  34, 
and  for  o-  and  p-chlorophenol  at  45°.  Slight  differ¬ 
ences  in  the  values  for  the  different  isomeric  forms 
were  found.  Magnetic  and  other  molecular  properties 
of  the  above  substances  are  tabulated  for  comparison, 
and  conclusions  therefrom  are  discussed. 

N.  M.  Bligh. 

Association  and  constitution.  E.  C.  Bingham 
and  H.  J.  Fornwalt  (Science,  1930,  71,  564 — 565). — 
Association  measured  by  the  fluidity  method  varies 
regularly  in  a  homologous  series  and  can  be  calculated 
by  means  of  a  formula  (cf.  Bingham  and  Darrall, 
this  vol.,  534).  Predicted  associations,  together  with 
the  calculated  and  observed  temperatures  required  to 
give  a  definite  fluidity,  are  tabulated  for  the  alcohols, 
the  fatty  acids,  and  the  mcrcaptans. 

L.  S.  Theobald. 

Molecular  structure  and  the  properties  o 
homopolar  compounds.  II.  Stereoisomerism 
and  the  structure  of  the  carbon  atom. 
Dibrova  (Ukraine  Chem.  J.,  1930,  5,  l—W' 
Moleeules  of  organic  substances  may  possess 
tetrahedral  or  a  pyramidal  structure;  the  former 
configuration  is  the  more  stable  at  higher  tempera tmes, 
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and  in  cases  in  which  a  central  carbon  atom  is 
combined  with  electronegative  radicals  corresponds 
with  a  higher  level  of  molecular  energy.  The  abovo 
hypothesis  explains  the  existence  at  low  temperatures 
of  two  isomerides  of  afi-dibromopropionic  acid,  and 
also  affords  an  explanation  of  the  periodicity  of  the 
in.  p.  of  members  of  homologous  series.  A  number 
of  cases  of  stereoisomerism,  such  as  that  of  the 
tartaric  acids,  of  the  cts-frans-isomerism  of  alicyclic 
compounds,  and  of  compounds  possessing  ethylenic 
linkings,  are  explicable  on  the  basis  of  this  hypothesis. 

R.  Truszkowski. 

Mechanism  of  homopolar  linking.  F.  London 
(Prob.  mod.  Physik,  Debye-Sommerfeld  Festschr., 
1928, 104—113 ;  Chem.  Zentr.,  1929,  i,  1533). 

Stereochemistry  of  crystalline  compounds. 
P.  Wiggu  (Bcr.,  1930,  63,  [B],  1823— 1838).— A 
theoretical  paper  in  which  the  principal  phenomena 
of  crystallography  arc  deduced  from  stereochemical 
considerations.  H.  Wren. 

Chemical  activity  of  substances  in  the  nascent 
state.  A.  Pink  us  (Bull.  Soc.  cliim.  Belg.,  1930,  39, 
271— 286) . — A  lecture.  C.  W.  Gibby. 

Surface  tension  of  liquid  nitrous  oxide.  E.  L. 
Quinn  and  G.  Wernimont  (J.  Amer.  Chem.  Soc., 
1930,  52,  2723 — 2730). — The  surface  tension,  y,  of 
liquid  nitrous  oxide  has  been  determined  by  capillary 
rise  at  temperatures  in  the  range  —50°  to  30°  and  the 
data  are  reproduced  with  an  average  deviation  of 
2'6%  by  the  van  der  Waals  relation  in  the  form 
y=72-8(l  — 2’/31  l-S)1-26.  The  position  of  liquid 
nitrous  oxide  in  the  internal  pressure  series  of 
Hildebrand  indicates  that  the  liquid  should  be  a 
slightly  better  solvent  than  liquid  carbon  dioxide. 

J.  G.  A.  Griffiths. 

Chemical  importance  of  surface  tension  and 
internal  friction  of  liquids.  L.  Lorenz  (Z.  Elektro- 
chem.,  1930,  36,  336 — 346). — A  summary  of  existing 
knowledge  of  the  subject,  with  a  full  bibliography. 

J.  W.  Smith. 

-Y-Ray  investigation  of  iron  nitrides.  G. 
Hagg  (Z.  physikal.  Chem.,  1930,  B,  8,  455—474).— 
I  By  means  of  the  results  previously  obtained  (this  vol., 
138)  an  equilibrium  diagram  for  the  system  iron- 
nitrogen  has  been  constructed  and  the  structure  of 
iron  nitride  explained.  R.  Cuthill. 

Efiect  of  temperature  and  dissolved  electro¬ 
lytes  on  the  monochromatic  Debye-Scherrer 
Vagram  for  water.  H.  H.  Meyer  (Ann.  Physik, 
1930,  [v],  5,  701 — 734). — The  effect  of  temperature 
nnd  dissolved  electrolytes  on  the  structure  of  water 
*as  determined  by  obtaining  Debye-Scherrer  dia¬ 
grams  for  the  different  cases.  The  electrolytes  used 
"■ere  lithium  and  sodium  chlorides.  Copper  and 
Molybdenum  iva-rays,  made  monochromatic  by 
^flexion  at  a  sodium  chloride  crystal,  were  used, 
Wause  the  more  usual  method  applying  filtered 
•1-rays  will  not  be  of  service  in  this  case.  The 
results  of  the  photometric  work  are  given  in  the  form 
curves  as  well  as  in  tables.  The  Debye-Scherrer 
“jagram  for  water  at  20°  shows  four  maxima,  the 
!ynt*ty  periods  calculated  bv  Bragg’s  equation 
3-132,  2-12,  1-34,  and  0-89  A.  When  the 


temperature  is  raised  and  the  concentration  of 
dissolved  electrolyte  is  increased  the  position  and 
strength  of  the  maxima  are  all  changed  in  the  same 
sense.  For  SiY-lithium  chloride  solution,  however, 
the  second  maximum  (identity  period  2-12  A.) 
entirely  disappears.  The  observed  changes  are  in 
agreement  with  the  assumption  that  the  first  maximum 
is  due  to  interference  at  the  singlo  molecules,  whereas 
the  second,  is  due  to  the  interference  at  molecules 
inside  the  molecular  complex.  A.  J.  Mee. 

Molecular  rotation  in  the  solid  state.  S.  B. 
Hendricks  (Nature,  1930,  126,  167 — 168).— The 
X-ray  diffraction  data  obtained  for  primary  amyl- 
ammonium  chloride  at  the  temperature  of  liquid  air 
indicate  that  the  carbon  atoms  in  a  C5Hn  group  are 
arranged  in  a  zig-zag  manner  and  that  the  character¬ 
istics  of  the  X-ray  patterns  obtained  at  the  ordinary 
temperature  arise  partly  from  rotation  of  the  C-Hn 
groups  about  their  chain  axes  (of.  A.,  1929,  495). 

L.  8.  Theobald. 

Liquid  structure  and  X-ray  diffraction  in 
liquids.  K.  Banerjee  (Indian  J.  Physics,  1930, 
4,  541 — 556). — The  work  of  Raman  and  Ramanathan 
(A.,  1924,  ii,  816),  applying  the  Boltzmann  principle 
to  explain  the  diffraction  effects  in  liquids,  has  been 
modified  by  taking  into  account  the  nature  of  the 
field  of  force  surrounding  the  molecule.  A  liquid  is 
considered  as  a  degeneration  of  the  crystal  structure 
due  to  thermal  agitation.  The  occurrence  of  certain 
crystal  diffraction  lines  in  the  liquid  and  the  non- 
appearance  of  others  are  explained.  The  intensity 
distribution  of  the  diffracted  rays  and  the  sharpness 
of  different  rings  are  discussed.  Special  consideration 
is  given  to  sodium,  potassium,  argon,  and  mercury; 
the  calculated  values  of  diffraction  rings  are  in  good 
agreement  with  values  obtained  by  experimental 
observation  on  these  substances  in  the  liquid  state. 
The  intensity  distribution  of  the  diffracted  rays  in 
liquid  mercury  is  calculated  from  the  crystal  structure 
and  the  compressibility  and  agrees  with  the  experi¬ 
mental  results  of  Prins.  W.  R.  Angus. 

Orientation  of  the  molecules  in  naphthalene 
and  anthracene  crystals.  K.  Banerjee  (Indian 
J.  Physics,  1930,  4,  557 — 573). — The  intensities  of 
X-ray  diffraction  in  naphthalene  and  anthracene 
do  not  conform  to  orientations  of  the  molecules 
along  any  cell  face.  Investigations  were  made  by  a 
Shearer  X-ray  tube.  The  integrated  intensities  for 
reflexions  from  different  planes  and  the  corresponding 
structure  factors  are  tabulated.  Oscillation  photo¬ 
graphs  about  the  a  and  b  axes  were  taken  and  the 
integrated  intensities  for  reflexion  from  the  001  face 
and  its  higher  orders  compared  photometrically.  The 
carbon  atoms  of  the  benzene  ring  in  both  compounds 
are  arranged  in  a  hexagonal  ring  which  may  be 
either  elongated  or  contracted  along  the  length  of  the 
molecule.  The  molecules  are  inclined  to  the  cell 
faces,  the  correct  position  being  determined  by  placing 
them  first  along  the  be  plane  and  then  by  successive 
rotation  about  the  6  and  c  axes.  The  rotations  are, 
respectively,  25°  and  12°  for  naphthalene  and  25°  and 
9°  for  anthracene.  None  of  the  crystallographic  axes 
lies  in  the  plane  of  the  molecule.  The  molecules  are 
nearer  to  the  be  plane  than  to  any  other  cell  face,  a 
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conclusion  in  complete  agreement  with  experimental 
results  on  the  diamagnetic  susceptibility  and  optical 
anisotropy  of  the  compounds.  W.  R.  Angus. 

Determination  of  polymerisation  of  some 
polymerised  formaldehydes  by  X-ray  methods. 
E.  Ott  (Science,  1930,  71,  4G5 — 466).— The  presence 
of  inner  lines  in  the  X-ray  diagrams  has  been  con¬ 
firmed  (cf.  A.,  1929,  746).  In  highly  polymerised 
substances  molecules  of  identical  length  crystallise 
together.  The  following  results  have  been  obtained  : 
S-polyoxymethylene  is  closely  hexagonal  with  the 
length  of  the  molecule  equal  to  45-1  A.  and  24  CHzO 
groups  each  of  length  1-8S  A;  y-polyoxymethylene  is 
pseudo -hexagonal,  the  length  of  the  molecule  is 
1134  A.  with  60  CH20  groups  each  1-89  A.  in  length; 
paraformaldehyde  is  pseudo-hexagonal  with  a  mole¬ 
cular  length  of  60'6  A.  containing  32  CH20  groups 
each  1-89  A.  long.  L.  S.  Theobald. 

X-Ray  diagrams  of  thin  celluloid  films.  F. 
Kirchner  (Naturwiss.,  1930,  18,  706 — 707). — The 
X-ray  diagram  of  celluloid,  obtained  when  the  celluloid 
has  been  exposed  to  the  radiation  for  a  short  time 
only,  indicates  complete  absence  of  any  ordered 
arrangement  of  the  crystallites.  After  a  longer 
period  of  irradiation  a  diagram  is  obtained  showing 
definite  spots,  similar  to  those  obtained  for  mica 
(cf.  Linnik,  A.,  1929,  492;  Bragg,  ibid.,  9S4),  and 
indicating  a  definite  orientation  of  the  crystallites. 
It  is  concluded  that  this  is  due  to  a  rearrangement 
of  crystals  of  camphor  under  the  influence  of  the 
X-rays.  C.  A.  Silberrad. 

Influence  of  absorption  on  Debye-Scherrer 
photographs.  A.  A.  Rustbrholz  (Z.  Physik,  1930, 
63, 1 — 7). — The  same  expression  is  obtained  as  that  of 
Claasen  (this  vol.,  27S)  for  the  total  absorption  factor 
for  X-rays  reflected  by  a  strongly-absorbing  powder. 
Claasen  stated  that  this  expression  could  only  be 
integrated  graphically,  but  it  is  now  shown  that  it 
can  be  rigorously  integrated,  and  a  graph  of  its  values 
for  varying  glancing  angles  is  given.  H.  A.  Jahn. 

X-Ray  investigation  of  methylcellulose.  H. 
Mark  and  G.  von  Susich  (Z.  physikal.  Chein.,  1930, 
B,  9,  157 — 159). — X-Ray  examination  of  methyl- 
cellulose  has  shown  that  Hess  and  Trogus’  deduction 
of  the  values  21-3  and  25-6  A.  for  two  of  the  periods 
of  identity  of  the  elementary  cell  (A.,  1929,  1222) 
rests  on  a  misinterpretation  of  the  X-ray  diagram. 
The  most  probable  valuo  is  10-3±0-2  A.  for  the  period 
of  identity  along  the  axis  of  the  fibre.  R.  Cuthill. 

X-Ray  fibre-diagrams  of  trimethylcellulose 
and  cellulose  triacetate.  II.  K.  Hess  and  C. 
Trogus  (Z.  physikal.  Chern.,  1930,  B,  9,  160 — 168; 
cf.  A.,  1929,  1222,  and  preceding  abstract). — The 
interpretation  of  X-ray  diagrams  of  cellulose  esters 
and  ethers  is  attended  with  gravo  difficulties,  oven  in 
respect  of  the  determination  of  the  period  of  identity 
along  tho  axis  of  the  fibre,  and  a  further  complication 
arises  from  tho  possibility  that  any  given  fibrous 
preparation  may  be  a  mixture  of  several  forms. 
From  the  position  of  the  diatropic  interferences  it  is 
inferred  that  tho  minimum  value  of  the  period  of 
identity  along  the  axis  of  the  fibre  of  cellulose  tri¬ 
acetate  II  is  10-7 +0-1  A.  R.  Cuthill. 


Reflexion  of  X-rays  in  absorbent  ideal  crystals. 
J.  A.  Prens  (Z.  Physik,  1930,  63,  477-493).- 
Theoretical.  Introduction  of  the  influence  of  absorp¬ 
tion  (due  to  photo-effect  as  well  as  incoherent  scattered 
radiation)  into  Darwin’s  theoretical  treatment  of  the 
reflexion  of  X-rays  in  ideal  crystals  led  to  an  asymmetric 
distribution  of  intensity  of  the  spectral  lines  around 
the  angle  which  is  given  by  Bragg’s  relation  corrected 
for  refraction.  In  eases  of  strong  absorption  this 
asymmetry,  although  not  large,  nevertheless  requires 
in  precision  measurements  a  noticeable  displacement 
of  the  “  centres  of  gravity  ”  of  the  spectral  lines.  The 
absorption  has  also  an  appreciable  although  not  large 
influence  on  the  integrated  reflexion.  W.  Good. 

Arrangement  of  the  micro-crystals  in  com¬ 
pressed  single-crystal  plates  of  aluminium.  II. 
Y.  Fukami  (Mem.  Coll.  Sci.  Kyoto,  1930,  A,  13, 
229 — 237).— On  compression  of  a  flat  single-crystal 
plate  of  aluminium  the  new  micro-crystals  formed  by 
the  breaking  up  of  the  large  crystal  rotate  about  the 
(111)',  (110),  or  (112)  axis  until  their  (110)  planes 
become  nearly  parallel  to  the  flat  surface.  The 
maximum  angle  of  rotation  attains  its  greatest  value 
with  a  reduction  of  35 — 50%  in  the  thickness  of  the 
specimen.  With  circular  plates  compressed  to  less 
than  30%  of  their  original  thickness  the  micro-crystals 
begin  to  rotate  about  the  (110)  axis,  which  is  per¬ 
pendicular  to  the  flat  surface.  A.  R.  Powell. 

Structure  of  rolled  and  of  recrystallised  sheet 
iron.  G.  Kurdjumov  and  G.  Sachs  (Z.  Physik, 
1930,  62,  592 — 599). — The  orientation  of  the  crystals 
in  rolled  electrolytic  iron  is  determined  from  the 
reflexions  of  low  order  of  a  beam  of  monochromatic 
X-rays  (Mo-Ka  rays).  Photographs  of  the  reflexions 
give  rise  to  a  series  of  characteristic  concentric  rings 
for  each  different  crystallographic  face.  Owing  to 
the  orientation  of  the  crystals  these  rings  are  more 
intense  at  certain  points,  and  the  intensity  relations 
vary  with  the  angle  between  the  beam  and  the 
direction  of  rolling.  The  results  are  represented  in 
the  ordinary  crystallographic  way  by  stcrcographic 
projection  (polar  figure)  of  the  polar  sphere  of  tho 
directions  of  reflexion.  Two  degrees  of  intensity  arc 
estimated  and  represented  in  these  figures,  which  are 
drawn  for  the  (110)  and  for  the  (200)  faces.  It  is 
shown  that  these  figures  cannot  be  explained  by  one 
single  orientation  of  the  crystals  as  suggested  by 
Konobejewslci,  but  that  three  simultaneous  orienta¬ 
tions  in  which  tho  (100),  (112),  (111)  faces,  respectively, 
arc  parallel  to  the  piano  of  rolling,  and  tho  (Oil), 
(110),  (112)  directions  parallel  to  the  direction  of 
rolling,  the  last  orientation  being  weaker  than  the 
others,  would  explain  tho  distribution  of  both  degrees 
of  intensity.  The  polar  figures  for  the  (200)  and  (IK) 
faces  of  iron  recrystallised  between  550°  and  840 
were  likewise  obtained,  and  could  be  explained  only 
by  a  similar  triple  orientation.  A  simple  relation  M 
found  to  exist  between  the  orientations  in  the  t oUea 
and  rccrystallised  iron,  two  orientations  in 
recrystallised  metal  being  obtained  from  those  of  tu 
rolled  metal  by  rotation  through  an  angle  of  abou 
15°  in  tho  plane  of  rolling,  whilst  tho  third  orientatw 
is  identical  in  both  cases,  although  the  relative 
intensities  of  the  various  orientations  are  different  m 
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the  two  cases.  Samples  recrystallised  at  temperatures 
above  tho  point  of  transition  into  y-iron  showed  a 
structure  similar  to  that  of  the  recrystallised  a-iron, 
showing  that  in  the  change  from  a-  to  y-iron  the  two 
modifications  take  up  a  definite  relative  orientation. 

H.  A.  Jahn. 

Crystal  structure  of  krypton.  W.  H.  Keesom 
and  H.  H.  Mooy  (Proc.  K.  Akad.  Wetensch.  Amster¬ 
dam,  1930,  33,  447 — 449). — Debye-Scherrer  photo¬ 
graphs  have  been  taken  with  solid  krypton  at  the 
b.  p.  of  hydrogen,  using  Cu-/ia  radiation  and  unfiltered 
iron  radiation.  The  lines  may  be  interpreted  as 
reflexions  from  the  planes  of  a  face-centred  cubic 
lattice  with  a  lattice  constant  of  5-59  A.  The  calcu¬ 
lated  density  at  -252-5°  is  3-13.  The  distance 
between  the  centres  of  neighbouring  krypton  atoms 
is  3-95  A.  The  ratio  of  this  distance  to  the  diameter 
of  the  molecule  calculated  from  viscosity  measure¬ 
ments  (3-23  A.)  is  1-22,  the  corresponding  ratios  for 
neon,  argon,  and  xenon  being  1-35,  1-29,  and  1-23, 
respectively.  J.  W.  Smith. 

Polar  properties  of  single  crystals  of  ice. 
J,  M.  Adams  (Proc.  Roy.  Soc.,  1930,  A,  128,  588 — 
591). — Photographs  are  reproduced  of  single  micro¬ 
scopic  ice  crystals,  grown  under  controlled  conditions. 
A  short  right  hexagonal  prism,  with  tho  height  nearly 
equal  to  the  diameter  of  the  base,  is  a  frequently 
occurring  shape  for  these  small  crystals.  A  number 
of  specimens  give  evidence  of  crystallographic  polarity 
by  the  appearance  of  a  jut  at  one  end  only  of  the  G 
axis  when  the  crystal  is  brought  into  an  atmosphere 
favourable  to  evaporation.  Two  other  types  of 
disintegration,  characterised  respectively  by  juts  at 
each  end  and  in  the  middle  of  the  0  axis,  are  observed 
in  crystals  of  the  same  external  form.  These  two 
types  are  explained  as  being  due  to  the  two  possible 
modes  of  twinning  of  a  polar  crystal  on  the  basal 
plane.  The  conclusion  that  the  G  axis  in  ice  is  a 
polar  axis  is  not  necessarily  contradictory  to  the 
conclusion  reached  by  Barnes  that  the  (0001)  plane 
must  be  a  plane  of  symmetry  so  far  as  the  arrangement 
of  oxygen  ions  in  the  lattice  is  concerned  (this  vol., 
20).  It  is  possiblo  that  the  asymmetric  location  of 
hydrogen  ions  in  a  non-polar  oxygen  lattice  confers 
the  necessary  polarity  on  the  structure  as  a  whole. 

L.  L.  Bircumshaw. 

Polymorphism  of  sodium  sulphate.  IV.  X- 
Ray  analysis.  F.  C.  Kracek  and  C.  J.  Ksanda 
(J.  Physical  Chem.,  1930,  34,  1741—1744;  cf.  this 
vol.,  281). — Three  forms  of  sodium  sulphate  have  been 
detected  by  the  powder  method.  Na2S04-I  is  stable 
above  240°,  Na2S04-V,  or  thenardite,  is  stable  at  the 
ordinary  temperature,  and  Na2S04-III  is  mctastablc 
below  185°,  but  is  inert,  when  dry,  at  the  ordinary 
temperature.  The  constants  of  the  diffraction  lines 
of  tho  various  patterns  are  recorded. 

L.  S.  Theobald. 

Crystalline  form  of  zirconium  dioxide  in 
relation  to  its  previous  history.  W.  M.  Cohn 
!  and  S.  Tolksdokf  (Z.  phvsikal.  Chem.,  1930,  B,  8, 
331-350;  cf.  Ruff  and  Ebert,  B.,  1929,  474).— By 
A-ray  examination  the  existence  of  three  polymorphic 
varieties  of  zirconium  dioxide  has  been  demonstrated. 
Ibe  C  form,  which  is  monoclinic,  is  stable  up  to  about 


1000°,  above  which  it  passes  into  the  B  variety 
(tetragonal),  the  change  being  reversible.  On  pro¬ 
longed  heating  of  the  former  variety  at  1900°  or  above, 
tho  form,  which  is  either  trigonal  or  pseudo- 
hexagonal  rhombic,  results.  From  an  investigation 
of  tho  thermal  expansion  of  this  variety  it  appears  that 
there  is  a  transition  point  at  about  625°,  below  which 
tho  A2  form  is  the  stable  modification.  Apparently 
the  G  variety  can  be  converted  into  the  Az  variety 
by  prolonged  heating,  this  process  being,  however, 
irreversible.  In  samples  of  the  oxide  containing 
magnesium  oxide  the  presence  of  a  cubic  lattice  has 
been  detected.  R.  Gutiiill. 

Crystal  structure  of  hydrogen  iodide  and  its 
relation  with  that  of  xenon.  G.  Natta  (Nature, 
1930,  126,  96). — The  lines  obtained  for  hydrogen 
iodide  at  —170°  correspond  with  a  face-centred  cubo, 
a  6-18  A.  The  cell  consists  of  4  mols.  and  dCIao.  is 
3-59.  The  lattice  constant  of  hydrogen  iodide  is 
practically  identical  with  that  of  xenon  (this  vol., 
528),  confirming  the  view  that  the  ionic  radius  of  I'  is 
very  near  the  atomic  radius  of  Xo. 

L.  S.  Theobald. 

Structure  of  nepheline  and  analcite.  E.  Schie- 
bold  (Naturwiss.,  1930,  18,  705 — 706).— Nepheline 
from  Parco  Cliigi  (Starrabba,  A.,  1920,  ii,  550)  has 
a  10-1,  c  8-51  A.,  space-group  C'i,  8NaAlSi04  in  tho  unit 
cell.  The  structure  is  that  of  a-tridymite  ( a  0-5  X 
10-06,  c  8-02  A.,  with  16Si02  in  4  unit  colls).  The 
groups  Si04  and  A104,  as  in  the  felspars,  form  a 
framework  linked  by  oxygen,  in  which  tho  Na+  ions 
are  enclosed.  Tho  symmetry  of  analcito  is  not  cubic 
but  at  most  tetragonal,  space-group  £>$,  with  Siiv 
and  Alm  in  two  layers,  32 g  and  16d,  in  accordance 
with  the  ratio  2Si :  Al,  forming  with  oxygon  a  frame¬ 
work  as  in  nepheline  with  Na+  ions  similarly  dis¬ 
tributed.  The  HaO  molecules  have  definite  positions 
(in  contradistinction  to  most  zeolites),  but  are  weakly 
attached  owing  to  tho  electrically  neutral  framework 
(cf.  oxygen  in  antimony  oxide ;  Dehlinger,  this  vol., 
138).  C.  A.  SlLBEERAD. 

Crystal  structure  of  thallous  hydrogen  fluoride. 
O.  Hassel  and  H.  Kringstad  (Z.  anorg.  Chem., 
1930,  191,  36 — 42). — X-Ray  examination  shows  the 
crystals  of  thallous  hydrogen  fluoride  to  belong  to 
the  cubic  system  with  the  probable  space-grouping 
Tl,  the  unit  cell  containing  S  mols.  R.  Gutiiill. 

Crystal  structure  of  bastnasite.  I.  Oftedal 
(Z.  Krist.,  1929,  72,  239—248 ;  Chem.  Zentr.,  1930, 
i,  1611). — Bastnasite,  MFC03,  where  M  is  Ce,  La,  etc., 
has  c  4-859 ±0-004,  a  7-094±0-007  A.  (crystallo- 
graphically,  c  :  a=0-67986) ;  tho  unit  cell  contains  3 
mols. ;  probable  space-group  D],t. 

A.  A.  Eldridge. 

Crystal  habit  of  zinc  blende.  G.  Kalb  and  L, 
Koch  (Zentr.  Min.  Gcol.,  1929,  A,  353—357 ;  Chem. 
Zentr.,  1930,  i,  1114). — Zinc  blende  is  referred  to  the 
octahedral  isoharmonic  crystal  type ;  two  forms, 
respectively  black  and  reddish-brown  to  reddish - 
yellow,  are  distinguished.  A.  A.  Eldiudge. 

Crystal  lattice  of  eulytine,  Bi4Si3Oj,,.  G.  Men- 
zer  (Zentr.  Min.  Geol.,  1928,  A,  420—421 ;  Chem. 
Zentr.,  1929,  i,  1557).— Powder  photographs  show  a 
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cubic,  space-centred  lattice,  aw  10-25^0-02  A.;  d 
G-32±0-21.  Assuming  a  mol.  wt.  1109,  there  are 
3-7  mols.  in  the  unit  cell.  L.  S.  Theobald. 

Scapolite  group.  B.  Gossner  and  K.  Bruckl 
(Jahrb.  Min.,  192S,  A.,  58,  349— 3S4;  Chcm.  Zentr., 
1929,  i,  1559;  cf.  A.,  1928,  693). — Nine  new  analyses 
of  scapolitcs  of  different  origin  are  considered  together 
with  the  physical  constants.  The  results  of  X-ray 
examinations  arc  tabulated.  The  mineral  consists  of 
three  plagioclases+one  salt,  and  in  the  end  member 
extensive  replacement  must  be  possible.  The  results 
do  not  decide  between  a  space-group  Cj.,  with  a  17-25 
and  c  7-65  A.  and  4  mols.  of  scapolite,  and  Cf;,  with 
a  12-21  and  c.  7-65  A.  with  2  mols.,  but  the  former  is 
preferred.  L.  S.  Theobald. 

[Crystallography  of]  theelin.  C.  B.  Slawson 
(J.  Biol.  Chem.,  1930,  87,  373—374;  cf.  this  vol., 
S21 ). — Theelin  forms  monoclinic  crystals  usually  rhom¬ 
boid  in  outline  with  included  angles  112°  and  6S°. 
Thev  are  optically  negative :  na  1-520,  n$  1-642, 
nY  T692  (all;h0-003),  and  2V  50—55°. 

C.  R.  Harington. 

a-  and  p-Crystals  of  fatty  acids.  J.  Thibaud 
and  F.  Duprvi  La  Tour  (Compt.  rend.,  1930,  191, 
200 — 202). — The  lozenge-shaped  p-crystals  of  stearic 
acid  (this  vol.,  740)  are  monoclinic,  with  a  plane  of 
symmetry  normal  to  the  plane  faces.  They  differ 
from  the  a-crystals  of  palmitic  acid  only  in  that  the 
plane  of  symmetry  passes  through  the  bisector  of  the 
obtuse  instead  of  the  acute  angle  of  the  faces.  Both 
crystals  are  strongly  refractive  and  X-ray  measure¬ 
ments  showed  that  the  crystal  units  had  rectangular 
bases  of  dimensions  9-36  and  4-95  A.  for  palmitic 
acid  (a),  and  5-65  and  7-36  A.  for  stearic  acid  (p),  the 
acute  angles  of  the  lozenge  being  55°  and  74°,  respect¬ 
ively.  The  spacing  of  the  crystalline  strata  parallel 
to  the  principal  faces  decreases  by  10%  on  passing 
from  the  p  to  the  a  form,  so  that  the  volume  of  the 
unit  is  practically  unchanged.  J.  Grakt. 

Atomic  separation  in  tetrahedral  crystals. 
IC.  F.  Niessen  (Physikal.  Z.,  1930,  31,  610—616).— 
For  elements  in  the  same  horizontal  row  of  the  periodic 
classification  the  atomic  distances  increase  slightly', 
in  the  direction  diamond  type — ^-wurtzite  type, 
although  the  increases  in  the  differences  are  small 
compared  with  those  in  ionic  lattices.  So  far  as 
compounds  of  elements  of  groups  III  and  V  are 
concerned,  the  increase  is  negligible,  but,  with  greater 
horizontal  distances,  u,  from  group  IV,  the  increase 
varies  as  u“.  The  binding  force  is  considered  mathe¬ 
matically  as  the  difference  between  the  electron 
attraction  and  the  repulsion  of  the  positively-charged 
nuclei,  and  the  deduced  equations  are  applied  to 
the  theory  of  crystal  lattices.  W.  R.  Angus. 

Space-filling  numbers  of  crystalline  salts. 
W.  Herz  (Z.  anorg.  Chem.,  1930,  191,  60—61).— 
The  space-filling  numbers  of  various  crystalline  salts 
have  been  calculated  from  refractivity  data,  the 
average  value  being  found  to  be  about  0-33  (cf.  A., 
1923,  ii,  SOI).  R.  Cuthill. 

Pleochroism  and  crystal  structure.  K.  S. 
Krishnan  and  A.  C.  Dasgupta  (Nature,  1930,  126, 
12). — The  absorption  of  polarised  ultra-violet  light  in 


crystals  of  sodium  and  potassium  nitrates  has  been 
examined.  The  selective  absorption  at  3000  A.,  which 
appears  in  aqueous  solutions,  is  shown  in  the  crystals 
only'  when  the  vibrations  arc  in  the  plane  of  the  N03 
ions ;  vibrations  perpendicular  to  this  plane  arc  freely 
transmitted.  Beyond  2600  A.,  there  is  another  region 
of  strong  absorption  in  the  crystals  polarised  in  the 
same  direction  as  the  3000  A.  band.  Silberstein’s 
theory  of  molecular  refractivity  receives  support. 

L.  S.  Theobald. 

Gyromagnetic  effect  for  paramagnetic  sub¬ 
stances.  I.  Description  of  method  and  results 
for  dysprosium  oxide.  W.  Sucksmith  (Proc. 
Roy.  Soc.,  1930,  A,  128,  276 — 293). — Measurements  by 
previous  investigators  of  the  gyromagnetic  ratio  for 
ferromagnetic  substances  have  shown  that  the  source 
of  magnetic  moment  is  due  to  the  spin  of  the  electron. 
Evidence  from  various  sources  indicates  that  in  para¬ 
magnetic  substances  the  magnetic  moment  arises  from 
both  spin  and  orbital  contributions,  and  this  is  con¬ 
firmed  by  measurements  of  the  gyromagnetic  ratio  for 
dysprosium  oxide.  Assuming  that  the  paramagnetic 
ion  is  free,  the  value  of  the  gyromagnetic  ratio  involves 
the  Landc  splitting  factor  g,  which  is  found  to  be 
1- 28^0-07  for  the  Dy+++  ion  in  dysprosium  oxide. 
This  is  in  good  agreement  with  the  theoretical  value 
4/3,  corresponding  with  the  6H15I2  state  deduced  by 
Hund  as  being  the  most  probable  for  this  ion. 

L.  L.  Bircumshaw. 

Diamagnetism  of  ions.  P.  Weiss  (J.  Phys. 
Radium,  1930,  [vii],  1,  185— 193).— See  this  vol.,  277. 

Magneto-chemistry  of  the  dia-r  and  para¬ 
magnetic  metals  and  alloys.  H.  J.  Seemann 
(Z.  tech.  Physik,  1929,  10,  399^408;  Chem.  Zentr., 
1930,  i,  1750—1751). — A  discussion. 

A.  A.  Eldridoe. 

Magnetic  transitions  of  regular  ferric  oxide. 
H.  Sachse  and  R.  Haase  (Z.  physikal.  Chem.,  1930, 
148,  401 — 412). — Measurements  of  the  susceptibility 
of  ferromagnetic  ferric  oxide,  at  different  temper¬ 
atures,  indicate  that  the  oxide  is  unstable  at  all 
temperatures.  The  susceptibility  of  a  4-year-old 
specimen  had  fallen  by  about  60%  of  its  initial  value, 
indicating  that,  even  at  ordinary  temperatures,  slow 
transition  takes  place.  The  times  in  which  the 
susceptibility  fell  to  half  value  were  determined  for 
the  same  specimen  at  different  temperatures  and 
varied  from  8  min.  at  375°  to  4800  min.  at  170°. 
The  rate  of  transition  was  much  smaller  in  a  freshly- 
prepared  sample  and  varied  from  1  hr.  at  520  to 
1995  hrs.  at  270°.  Besides  the  fall  of  susceptibility 
due  to  actual  transition  there  is  also  a  fall  of  suscept¬ 
ibility  with  rise  of  temperature,  so  that,  by  heating 
for  a  time  which  is  short  compared  with  the  time  of 
transition,  an  apparent  reversibility  may  be  obtained, 
although  true  reversibility  is  not  possible.  There  is 
a  maximum  temperature  and  minimum  rate  of  cooling 
beyond  which  the  phenomenon  of  apparent  revers¬ 
ibility  cannot  be  observed,  the  temperature  being 
much  higher  for  the  freshly-prepared  oxide.  1  e 
results  indicate  the  connexion  between  lattice  type 
and  the  property  of  ferromagnetism  and  are  in  agree¬ 
ment  with  Heisenberg’s  theorv  of  ferromagnetism 

1928,  1300).  *  M.  S.  Burr- 
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Magnetic  and  magneto-thermal  properties  of 
ferromagnetics.  E.  C.  Stoner  (Phil.  Mag.,  1930, 
[vii],  10,  27—48 ;  cf.  A.,  1929,  1371).— Theoretical. 
Using  the  quantum  modification  of  the  Weiss  theory 
of  ferromagnetism,  formulas  for  the  variation  of 
magnetisation  with  field  and  temperature  are  derived, 
and  tabulated  in  a  form  suitable  for  comparison  with 
experiment.  Expressions  for  the  change  of  specific 
heat  at  the  Curie  point  are  given.  Heisenberg’s 
theory  of  ferromagnetism  and  certain  resulting  dis¬ 
crepancies  with  experiment  are  discussed.  The  gyro- 
magnetic  ratio  and  the  variations  of  magnetisation 
with  temperature  indicate  that  magnetisation  in 
ferromagnetics  is  due  to  the  change  of  orientation  of 
electrons,  the  number  per  atom  up  to  the  Curie  point, 
as  indicated  by  saturation  magnetisation  and  change 
of  specific  heat,  being  the  same.  Magnetic  moments, 
above  and  below  the  Curie  point,  arc  discussed. 

N.  M.  Bligh. 

Ferromagnetic  ferric  oxide  as  a  model  for  the 
Heisenberg  theory  of  ferromagnetism.  H.  Saciise 
(Z.  physikal.  Chem.,  1930,  B,  9,  83 — 91). — Regular 
ferric  oxide  possesses  ferromagnetism  and  will  serve 
as  a  good  model  for  the  Heisenberg  theory  of  ferro¬ 
magnetism.  The  relationship  between  ferromagnet¬ 
ism  and  lattice  structure  is  discussed,  and  it  is  shown 
that  this  property  depends  on  the  fields  of  neighbour¬ 
ing  atoms.  A.  J.  Mee. 

Ferromagnetic  theories  of  Weiss  and  Heisen¬ 
berg.  K.  Honda  (Z.  Physik,  1930,  63, 141—148).— 
Theoretical.  A  discussion  of  Langevin’s  theory  of 
paramagnetism,  Weiss’  and  Heisenberg’s  theories  of 
ferromagnetism,  and  of  the  work  of  Fowler  and 
Kapitza  on  magnetostriction  and  the  phenomena  of 
critical  points.  J.  Farquharson. 

Crystallographic  investigation  of  some 
mechanical  properties  of  metals.  I,  II.  Y. 
Kidani(J.  Fac.  Eng.  Tokyo,  1930,19, 1—0,7— 15).— I. 
The  fonn  of  aluminium  crystals  after  plastic  bending 
has  been  investgated  by  means  of  Laue  photographs. 

II.  Rotational  slip  occurs  in  the  uniform  bending 
of  aluminium  crystal  plates.  C.  W.  Gibby. 

Stretching  of  gold-silver  crystals.  G.  Sachs 
and  J.  Weerts  (Z.  Physik,  1930,  62,  473 — 493). — 
Gold-silver  crystals  behave  like  those  of  zinc-copper 
(of.  Gbler  and  Sachs,  ibid.,  1929,  55,  581).  The 
breaking  point  has  a  maximum  value  in  the  alloy 
AuAg.  Stress-strain  curves  arc  given  for  different 
proportions  of  silver  to  gold.  Gobi  with  small  quan¬ 
tities  of  silver  has  a  stress-strain  curve  like  that  of 
diver  rather  than  like  that  of  gold.  The  alloy  always 
has  a  more  definite  breaking  point  than  the  pure 
netal,  and  the  stress-strain  curve  is  linear  up  to 
larger  strains.  The  slip  of  atomic  planes  is  less 
symmetrical  in  the  alloy.  A  vacuum  oven  for  melting 
gold-silver  crystals  is  described.  A.  B.  D.  Cassie. 

Cohesive  properties  of  anhydrous  calcium 
chloride  crystals.  G.  Heyse  (Z.  Physik,  1930, 
°3>  138— 140). — In  agreement  with  Slawson  (A.,  1929, 
‘«h)  a  tetragonal  (or  rhombic  pseudo-tetragonal) 
structure  is  deduced  for  artificially  prepared  single 
crystals  of  anhydrous  calcium  chloride  from  gonio- 
metrieal  measurement  of  the  planes  of  cleavage.  The 
Mcc  of  cohesion  perpendicular  to  the  (100)  piano 


was  found  to  be  500  g./mm.2,  and  perpendicular  to 
the  (001)  plane  2100  g./mm.2,  although  in  the  last  case 
the  crystal  generally  broke  across  an  uneven  surface 
consisting  of  (112)  and  a  smaller  number  of  (001) 
planes.  The  cubic  structure  of  strontium  chloride  is 
shown  by  the  perfect  cleavage  along  the  octahedral 
plane,  and  the  force  of  cohesion  across  this  (111) 
plane  was  found  to  be  1 100  g.  per  mm  ,2 

H.  A.  Jahn. 

Influence  of  a  magnetic  field  on  the  passivity 
of  metals,  U.  Sborgi  and  A.  Borgia  (Gazzetta, 
1930,  60,  449— 4GS;  cf.  A.,  1920,  1212).— Reasons 
are  adduced  for  the  assumption  of  a  relationship 
between  magnetisation  and  passivity  and  preliminary 
measurements  have  been  made  of  the  effect  of  a 
very  strong  magnetic  field  on  the  polarisation  of 
anodes  of  iron,  nickel,  cobalt,  and  chromium  in  15% 
sulphuric  acid.  The  effect  of  magnetisation  is  marked 
in  the  case  of  iron  and  cobalt,  but  only  slight  for 
nickel.  In  general,  the  current  density  at  which 
passivity  occurs  is  increased  in  the  magnetic  field, 
and  at  the  same  time  the  anode  potential  may  be 
increased  somewhat  above  its  usual  value  before  the 
metal  becomes  passive.  The  effect  of  the  magnetic 
field  becomes  negligible  at  higher  potentials. 

F.  G.  Tryiiorn. 

Random  nature  of  molecular  motion.  II. 
W  Jazyna  (Jacyno)  (Z.  Physik,  1930,  62,  840 — 
851). — Molecular  motion  is  regarded  as  partly  dis¬ 
ordered  and  partly  as  ordered  motion  and  the  regular¬ 
ity  and  distribution  coefficients  are  calculated  for 
different  gases.  For  monatomic  gases  the  “  heat  ” 
mol.  wt.  differs  by  about  0-5 — 1-5%  from  the  true 
mol.  wt.  A.  J.  Mee. 

Diamagnetism  and  sub-molecular  structure. 
F.  W.  Gray  and  J.  Farquharson  (Phil.  Mag.,  1930, 
[vii],  10,  191 — 216).— Theoretical.  The  diamagnetic 
susceptibility  of  a  g.-atom  is  considered  in  relation  to 
the  expressions  obtained  by  wave  mechanics,  and  by 
Pauling  from  quantum  mechanics  (cf.  A.,  1927,  394). 
A  discussion  is  given  of  the  relation  of  diamagnetism 
to  covalency'  and  electrovalency'  linkings,  and  the 
diamagnetic  changes  brought  about  by'  the  closer 
approach  of  the  widely-separated  ions  of  a  neutral 
group  to  form  a  molecule,  and  afterwards,  by  an 
imaginary  forced  merging  of  the  ionic  nuclei,  to  form 
a  single  merger  atom  ;  t  he  relation  of  the  experimental 
molecular  diamagnetism  to  the  theoretical  values  for 
the  neutral  group  and  for  the  merger  atom  is  examined. 
Van  Vleck  has  developed  an  expression  for  the  atomic 
susceptibility  (cf.  A.,  1928,  572),  the  terms  of  which 
are  considered  with  reference  to  Pauling’s  values. 
After  the  formation  of  a  molecule  all  the  atomic 
diamagnetisms  are  subject  to  a  depression,  which  is 
partly  due  to  fluctuation  of  angular  momentum.  The 
increment  of  diamagnetism  when  a  pair  of  electrons 
is  added  to  a  given  ion,  the  effective  nucleus  acting 
on  each  electron,  and  ionic  diamagnetic  susceptibilities 
are  tabulated  for  a  number  of  ions.  The  data  and 
theory'  developed  are  applied  to  various  trial  structures 
of  the  diamagnetic  molecules  of  water,  ammonia, 
hydrogen  peroxide,  the  halides  of  ammonium  and 
potassium,  the  hy'drochloridcs  of  hyxlroxylamine, 
hydrazine,  and  mcthylaminc,  the  methyl  sub- 
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stitution  derivatives  of  ammonium,  the  halogcnates 
and  perhalogenates  of  potassium,  iodic  and  periodic 
acids,  iodine  pentoxide,  and  the  change  from  halide 
to  halogcnato  and  from  halogenate  to  perhalogenate. 

N.  M.  Bligh. 

Crystal  structure,  electrical  resistance, 
thermo-electric  force,  conductivity  for  heat, 
magnetic  susceptibility,  hardness,  and  ageing 
phenomena  of  the  system  Au-Pt,  in  combination 
with  phase-rule  diagram.  C.  H.  Johansson 
and  J.  0.  Linde  (Ann,  Physik,  1930,  [v],  5,  762 — 
791). — The  gold-platinum  system  was  investigated 
in  the  solid  state  by  electrical  resistance  and  X-ray 
structure  methods.  The  results  show,  in  agreement 
with  the  phase  diagram  of  Doerinckel,  but  in  contra¬ 
diction  to  that  of  Grigoriev,  that  beneath  the  solidus 
curvo  there  is  an  uninterrupted  mixed-crystal  area. 
Below  1150°  a  second  phase  is  present,  the  width  in 
the  diagram  increasing  with  fall  of  temperature.  The 
single-phaso  alloy  supercooled  to  the  ordinary  tem¬ 
perature  was  also  investigated  for  electrical  conduct¬ 
ivity  and  lattice  structure,  thermo-electric  force  per 
degree,  magnetic  susceptibility,  and  hardness.  A 
supersaturated  alloy,  aged  at  low  temperatures,  was 
also  used  for  the  determination  of  hardness  and 
magnetic  susceptibility.  The  ageing  phenomena  were 
also  investigated  by  determining  electrical  resistance 
and  lattice  structure .  The  results  of  this  investigation 
load  to  the  assumption  that  at  low  temperatures 
there  are  homogeneous  phases  with  a  regular  dis¬ 
tribution  of  both  types  of  atoms.  It  is  also  explained 
how  the  conductivity-concentration  curve  may  be 
used  to  determine  boundary  concentrations  between 
phases.  A.  J.  Mee. 

Change  in  the  resistance  of  bismuth  crystals 
in  a  magnetic  field  at  the  temperature  of  liquid 
hydrogen.  L.  SonuBNiKOV  and  W.  J.  De  Haas 
(Proc.  Iv.  Akad.  Wetensch.  Amsterdam,  1930,  33, 
41S — 432;  cf.  this  vol.,  675). — A  crystal  of  bismuth 
which  shows  less  residual  resistance  at  11-3°  Abs,  than 
those  employed  previously  has  been  prepared.  Quali¬ 
tatively,  however,  the  behaviour  is  completely  analog¬ 
ous  to  that  observed  in  the  former  experiments. 

J.  W.  Smith. 

Change  in  the  resistance  of  bismuth  crystals 
in  a  magnetic  field  at  the  temperature  of  liquid 
nitrogen.  L.  Schtjbnikov  and  W.  J.  De  Haas 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1930,  33, 
433—439). — The  variation  of  the  resistance  of  bismuth 
crystals  at  7740  and  64-25°  Abs.  with  different 
intensities  of  magnetic  field  parallel  or  perpendicular 
to  the  binary  axis  has  been  investigated.  The  change 
in  the  ratio  RnjB0  with  field  strength  at  these  tem¬ 
peratures  is  much  simpler  than  at  the  temperature 
of  liquid  hydrogen.  The  values  obtained  with  differ¬ 
ent  crystals  are  in  good  agreement  with  one  another 
but  differ  considerably  from  the  results  of  other 
authors.  J.  W.  Smith. 

Measurements  with  the  aid  of  liquid  helium. 
VIII.  Superconductivity  of  niobium.  W.  Meiss¬ 
ner  and  H.  Franz  (Z.  Physik,  1930,  63,  558—560).— 
A  Dicsselhorst  compensation  apparatus  wras  used  in 
the  determination  of  the  resistance  of  the  niobium 
specimen.  The  latter  became  superconducting  be* 


tween  8-74°  and  8-18°  Abs.  Possible  error  in  this 
result  due  to  the  presence  of  some  metallic  impurities 
in  the  niobium  is  considered.  W.  Good.  i 

Measurement  of  the  contact  potentials  of 
some  metals.  M.  Forro  and  E.  Patai  (Z.  Physik, 
1930,  63,  444 — 457). — The  method  consisted  in  deter¬ 
mining  the  parallel  displacement  of  the  characteristic 
curve  of  a  three -electrode  tube  which  results  from 
alteration  of  the  grid.  Molybdenum,  platinum,  tung¬ 
sten,  nickel,  copper,  and  iron  were  compared  with 
sodium,  which  proved  to  be  very  suitable  for  alternate 
deposition  and  removal  from  the  grid  surface.  The 
values  of  the  contact  P.D.  found  agree  well  with  the 
energy  differences  corresponding  with  the  photo¬ 
electric  critical  frequencies  of  the  metals  in  question. 
Mercury  was  also  used  as  a  standard  to  determine 
the  contact  P.D.  between  molybdenum  and  mercury. 
The  method  was  extended  to  measurements  at  high 
temperatures  and  showed  independence  of  contact 
P.D.  on  temperature  up  to  about  800°.  W.  Good. 

Existence  of  electronic  isomerides  in  the  solid 
state  and  in  solution.  Magnetic  susceptibility 
of  Sm2(S04)3,8H20  and  its  variations  with 
temperature.  S.  Freed  (J.  Amcr.  Chem.  Soo., 
1930,  52,  2702 — 2712). — A  modified  Gouy  method 
has  been  applied  to  the  determination  of  the  magnetic 
susceptibility  of  Sm2(S0,1)3,8H20  at  temperatures  be¬ 
tween  73-S°  and  290-6°  Abs.  ’in  this  range,  the  sus¬ 
ceptibility  of  the  samarium  ion  (Sm"‘)  changes  by  ' 
about  40%,  and  hence  Curie’s  law  is  not  obeyed.  It 
is  concluded  that  samarium  ions  in  the  solid  state 
and  in  solution  consist  of  a  mixture  of  electronic  ; 
isomerides  which  are  in  thermal  equilibrium,  and  an 
electronic  configuration  for  the  isomcride  stable  at 
the  lowest  temperature  is  suggested  (cf.  Freed  and  1 
Spedding,  A.,  1929,  490).  J.  G.  A.  Grutiths. 

Surface  conductivity  of  compressed  amber. 

E.  Leistb  (Z.  Physik,  1930,  62,  646— 672).-An  j 
elaborate  investigation  has  been  carried  out  on  the 
surface  and  volume  resistivity  of  compressed  amber 
(amberite)  cylinders  on  account  of  tho  growing  use 
of  this  material  in  electrometer  construction.  The 
influence  of  the  applied  potential,  state  of  surface, 
atmospheric  humidity,  and  dust  lias  been  examined 
over  a  very  wide  range  of  conditions.  AVhcn  the 
humidity  reaches  30%  the  volume  conductivity  be¬ 
comes  negligible  in  comparison  with  that  over  the 
surface.  R.  W.  Lust. 

Magnetic  susceptibility  of  gases.  I.  Pressure 
dependence.  F.  Bitter  (Physical  Rev.,  1930,  [iij. 

35,  1572 — 15S2). — In  order  to  investigate  certain 
anomalies  reported  by  Glaser  (cf.  this  vol.,  277,  278) 
the  magnetic  susceptibility  was  investigated  by  an  . 
improved  method  of  measuring  the  torque  exertcu 
by  a  gas  on  a  test  body  in  a  non-homogeneous  field. 

The  volume  susceptibility  of  carbon  dioxide,  nitrogen, 
and  hydrogen  was  found  to  be  proportional  to  me 
pressure.  Deviations  from  proportionality  as  obserr 
by  Glaser  were  found  for  these  gases  on  introducing 
as  impurity  an  amount  of  water  vapour  of  the  ora 
0-01%.  N.  M.  Bligh. 

Intensive  drying  of  liquids.  A.  Smits  (L 
Physical  Chem.,  1930,  34,  1861— 1865).— Airepiy.® 
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Lenhcr  (A.,  1929,  1372).  The  superheating  of  liquids 
is  discussed,  and  it  is  claimed  that  the  author’s  pre¬ 
vious  work  is  not  invalidated  by  this  phenomenon. 

L.  S.  Theobald. 

Heat  capacities  of  bismuth  and  bismuth 
trioxide  at  low  temperatures.  C.  T.  Anderson 
(J.  Amer.  Cliem.  Soc.,  1930,  52,  2720— 2723).— The 
specific  heat  of  bismuth  and  of  bismuth  trioxide  at 
temperatures  between  01°  and  298°  Abs.  has  been 
determined  and  the  results  have  been  fitted  to  Debye 
and  Einstein  functions.  The  corresponding  entropies 
at  298°  Abs.  arc  12-4  and  36-2  units,  respectively. 
The  free  energy  of  bismuth  trioxide  is  computed  to 
be  —118,000  g.-cal.  J.  G.  A.  Griffiths. 

Heat  capacities  at  low  temperatures  of  anti¬ 
mony,  antimony  trioxide,  antimony  tetroxide, 
and  antimony  pentoxide.  C.  T.  Anderson  (J. 
Amer.  Cliem.  Soc.,  1930,  52,  2712— 2720).— Data  for 
temperatures  between  00°  and  295°  Abs.  are  tabulated, 
and  are  fitted  to  Debye  and  Einstein  functions.  The 
corresponding  entropies  at  298°  Abs.  arc  10-5,  29-4, 
30-3,  and  29-9  units,  respectively.  The  heat  of 
formation  at  25°  of  orthorhombic  antimony  trioxide 
is  -107,300  g.-cal.  J.  G.  A.  Griffiths. 

Heat  capacity  of  silicon  at  low  temperatures. 
C.  T.  Anderson  (J.  Amor.  Cliem.  Soc.,  1930,  52, 
2301 — 2304). — The  specific  heat  of  “  metallic  ”  silicon 
at  temperatures  between  01°  and  296°  Abs.  lins  been 
determined  and  the  entropy  (in  g.-cal.  per  1°)  at  25°  is 
computed  to  be  4-52;j=0-05.  J.  G.  A.  Griffiths. 

Heat  capacities  of  arsenic,  arsenic  trioxide, 
and  arsenic  pentoxide  at  low  temperatures. 
C.T. Anderson  (J.  Amer.  Ghom.Soc.,  1930, 52, 2290 — 
2300). — The  above  have  been  determined  at  temper¬ 
atures  from  about  57°  to  290°  Abs.  and  the  correspond¬ 
ing  entropies  (in  g.-cal.  per  1°)  at  25°  are  calculated 
(84,  25-0,  and  25-2,  respectively).  The  free  energy 
of  formation  of  arsenic  pentoxide  (AFam)  is  computed 
to  be  —185,400  g.-cal.  per  mol. 

J.  G.  A.  Griffiths. 

Determination  of  the  ratio  of  the  specific  heats 
(Cp/Cf)  of  helium  gas  at  the  b.  p.  of  oxygen  by 
means  of  the  velocity  of' sound.  W.  H.  Keesom 
and  A.  van  Itterbeek  (Proc.  K.  Akad.  Wotensch. 
Amsterdam,  1930,  33,  440 — 440). — A  resonance 
method  is  described  for  determining  the  velocity  of 
sound  in  gases  at  low  temperatures,  using  a  closed 
tube  with  variable  length  and  constant  frequency. 
The  velocity  of  sound  in  helium  at  — 182-90°  and  76-5° 
cm  is  559-1  m.  per  second.  Hence,  correcting  to 
zero  pressure,  0PjCv=  1-061.  J.  W.  Smith. 

Specific  heats  of  nitrous  oxide,  ammonia,  and 
hydrogen  fluoride  from  10°  Abs.  upwards.  K. 
Clusius,  K.  Hiller,  and  J.  V.  Vaugiien  (Z.  physikal. 
Chem.,  1930,  B,  8,  427 — 439). — The  specific  heats  of 
nitrous  oxide,  ammonia,  and  hydrogen  fluoride  have 
been  determined  from  10°  to  178°,  134°,  and  77°  Abs., 
respectively.  For  ammonia  below  20°  the  molecular 
heat,  0P,  is  given  by  the  equation  C'P=4-73  X  10"5T3, 
where  T  is  the  temperature.  The  experimental  data 
for  hydrogen  fluoride  suggest  association  even  in  the 
s°lid  state.  The  CP-tcmpcrature  curve  for  nitrous 
oxide  is  closely  similar  to  that  for  carbon  dioxide,  and 


necessitates  the  assumption  that  the  atoms  composing 
the  molecule  arc  arranged  in  a  straight  line,  probably 
thus  :  N’O'N.  By  the  statistical  method  the  value 
of  the  vapour-pressure  constant  is  found  to  be  0-095, 
whereas  the  figure  0-857  ^0-07  is  obtained  thermo¬ 
dynamically.  It.  CUTHILL. 

Exact  measurement  of  the  specific  heats  of 
solid  substances  at  high  temperatures.  HI. 
The  specific  heats  of  palladium  and  of  tungsten. 
F.  M.  JaeOer  and  E.  Rosenbohm  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1930,  33,  457 — 472;  cf.  A., 
1928,  469,  696). — An  improved  method  for  the 
determination  of  specific  heats  at  high  temperatures 
is  described.  The  specific  heat  of  palladium  has  been 
determined  at  various  temperatures  up  to  its  m.  p. 
(1549-2°)  and  also  in  the  liquid  state  just  above  its 
m.  p.  There  is  a  maximum  value  of  cp  at  about 
1520°,  although  no  allotropic  transformations  occur 
below  tho  m.  p.  The  atomic  heat  Ov  exceeds  the 
value  of  31?  g.-cal.  at  148°,  after  which  it  increases 
with  rising  temperature,  attaining  a  maximum  at 
about  1320°  and  falling  again  to  tho  m.  p.  There  is 
no  theory  to  account  for  this  behaviour.  The  specific 
heat  of  tungsten  has  been  measured  up  to  1004°.  In 
both  cases  the  values  of  tho  atomic  heats  for  each 
100°  over  the  temperature  ranges  investigated  are 
tabulated.  J.  W.  Smith. 

Specific  heat  of  barium  nitrate  from  15°  to 
300°  Abs.  Entropy  of  the  nitrate  ion.  H.  M. 
Latimer  and  J.  E.  Ahlberg  (Z.  physikal.  Chem., 
1930,  148,  464 — 470). — The  specific  heat  of  barium 
nitrate  has  been  determined  between  15°  and  300° 
Abs.  and  thence  the  entropy  of  barium  nitrate,  at 
298-1°  Abs.,  calculated  to  bo  51-l±0-4  g.-cal.  per 
degree.  In  combination  with  earlier  data  for  the 
entropy  of  the  barium  ion  (A.,  1920,  1102),  this  gives 
35-3  g.-cal.  per  degree  per  g.-mol.  for  the  entropy  of 
the  nitrate  ion  in  a  molar  solution  referred  to  entropy 
H+=0.  The  free  energy  of  formation  of  the  nitrate 
ion,  calculated  from  thermal  data,  is  —20,050  g.-cal. 
The  value  obtained  by  Lewis  and  Randall  from 
equilibrium  constants  is  —20,500  g.-cal.  The  influence 
of  hydration  on  the  vibration  energy  of  the  nitrate  ion 
is  discussed.  M.  S.  Burr. 

Critique  of  the  electrical  differential  method  of 
measuring  the  specific  heats  of  gases  at  constant 
volume.  IV.  Determinations.  Standardis¬ 
ation  with  argon.  M.  Trautz  and  F.  Kaufmann 
(Ann.  Physik,  1930,  [v],  5,  581 — 605). — Previous 
determinations  of  the  specific  heats  of  gases  at 
constant  volume  have  taken  air  for  a  standard. 
Measurements  of  air  against  argon  and  the  introduc¬ 
tion  of  the  assumption  C„=31tj2  have  removed  this 
difficulty.  The  values  for  tho  specific  heats  of  ah-  and 
of  methane  at  constant  volume  against  argon  are, 
respectively,  4-955  and  6-57  g.-cal.  (at  20°). 

A.  J.  Mee. 

Calculation  of  latent  heats  of  vaporisation  of 
the  normal  paraffin  hydrocarbons,  using  specific 
heat  data.  J.  W.  Schultz  (Ind.  Eng.  Cliem.,  1930, 
22,  785 — 78S). — The  molal  entropies  of  vaporisation 
of  the  series  methane  to  C19H40  have  been  calculated 
for  various  pressures  from  700  mm.  to  the  critical 
pressures  and  have  been  used  to  calculate  the  latent 
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heats.  Charts  showing  molal  entropy  of  vaporisation 
as  a  function  of  mol.  wt.  for  pressures  between  760 
and  18,000  mm.  and  molal  heat  of  vaporisation  as  a 
function  of  temperature  for  normal  hydrocarbons  arc 
reproduced.  L.  S.  Theobald. 

Vapour  pressure  of  nickel  carbonyl.  J.  S. 
Anderson  (J.C.S.,  1930,  1653 — 1656).— Concordant 
values  for  the  vapour  pressure  of  nickel  carbonyl  can 
be  obtained  only  after  the  removal  of  all  adsorbed  air 
from  the  apparatus.  The  vapour  pressure  can  be 
represented  by  the  equation  logp=7-690 — 1519/T 
between  40°  and  tho  triple  point,  —22°.  Values  of 
the  vapour  pressure  of  the  solid  at  — 25°,  — 30°,  and 
—35°  are  given.  The  latent  heat  of  vaporisation  is 
calculated  to  be  6920  g.-cal.  per  mol.  C.  W.  Gibby. 

Vapour  pressure  and  vapour  density  of  sodium. 
W.  H.  Rodebush  and  E.  G.  Walters  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2654— 2665).— The  vapour 
pressure  of  sodium  has  been  determined  at  tem¬ 
peratures  between  650°  and  845°  by  a  static  method, 
and  the  data,  together  with  those  of  Rodebush  and 
de  Vries  (A.,  1925,  ii,  1142)  and  Edmondson  and 
Egerton  (A.,  1927,  103),  are  reproduced  satisfactorily 
by  tho  equation  log  p(mm.)=7-5510 — 5400-0 jT.  The 
vapour  density  has  been  determined  at  705-8°  and 
570-5°,  and  tho  corresponding  apparent  mol.  wts.  are 
24-1  and  25-1,  tho  latter  being  in  fair  agreement  with 
the  spectroscopic  value.  J.  G.  A.  Griffiths. 

Vapour  pressure  of  allene  as  a  function  of 
temperature.  R.  Livingston  and  G.  B.  Heisig 
(J.  Amcr.  Chem.  Soc.,  1930,  52,  2409— 2410).— The 
vapour  pressure  of  allene  at  temperatures  between 
—76-0°  and  —36-5°  is  reproduced  by  the  rela¬ 
tion  log  p(mm.)=- 0-05223  X  20, S52/T+7-455.  The 
normal  b.  p.  —35-0°  is  computed. 

J.  G.  A.  Griffiths. 

Vapour  pressure  of  silicon  tetrafluoride.  W.  I. 
Patnode  and  J.  P apish  (J.  Physical  Chem.,  1930, 
34,  1494 — 1496). — The  triple  point  is  at  -90-2° 
and  1318  mm.  and  the  sublimation  temperature  at 
1  atm.,  derived  from  the  vapour  pressure-temperature 
curve,  is  — 95-7°.  Eor  the  solid-vapour  curve  log  p— 
— 1346-271_1+ 10-48  and  for  the  liquid-vapour  curve 
logp=— 975-0 J1-1-}- 8-453.  L.  S.  Theobald. 

B.  p.  and  vapour-pressure  formulae  for  organic 
compounds.  W.  Herz  (Z.  anorg.  Chem.,  1930, 
191,  62 — 64). — For  temperatures  between  the  b.  p. 
and  about  100°  below,  the  vapour  pressure,  p,  of  many 
organic  liquids  may  be  satisfactorily  represented  by 
tho  equation  log  p—-AjT-\-G,  where  T  is  the  tem¬ 
perature  and  A  and  G  are  constants.  The  relationship 
between  the  value  of  A  and  the  b.  p.  previously 
observed  for  inorganic  compounds  (this  vol.,  403) 
is  valid  here  also.  R.  Cuthill. 

Saturation  pressure.  W.  Herz  (Z.Elektrochem., 
1930,  36,  300—301 ;  cf.  A.,  1928,  470).— The  tem¬ 
perature  at  which  the  saturation  pressure  sinks  to 
one  half  or  one  tenth  of  its  critical  pressure  forms  a 
constant  fraction  of  its  critical  temperature,  the 
behaviour  thus  being  the  same  as  in  the  case  of  the 
density  of  the  saturated  vapour  (cf.  A.,  1925,  ii,  494, 
850).  Below  the  critical  point  the  density  of  the 


saturated  vapour  diminishes  with  fall  of  temperature 
more  rapidly  than  the  saturation  pressure. 

•  J.  W.  Smith. 

Density  and  compressibility  of  phosphine  gas ; 
atomic  weight  of  phosphorus.  M.  Ritchie  (Pi\5c. 
Roy.  Soc.,  1930,  A,  128,  551—579). — Determinations 
have  been  carried  out,  by  means  of  the  density-globe 
method,  of  the  density  of  gaseous  phosphine  at  pres¬ 
sures  of  1,  J,  A,  and  atm.-,  the’ temperature  in  each 
case  being  that  afforded  by  crushed  and  moistened  ice. 
The  gas  was  prepared  by  the  act  ion  of  dilute  potassium 
hydroxide  solution  on  solid  phdsphonium  iodide. 
Two  density  globes  of  the  ordinary  stopcock  type 
were  employed,  each  being  roughly  350  c.c.  in  volume 
and  SO  g.  in  weight,  and  each  being  provided  with  a 
counterpoising  bulb  of  which  the  exterhal  volume 
differed  from  that  of  the  corresponding  globe  by  less 
than  0-2  c.c.  Weighings  were  carried  out  by  means 
of  a  Staudingcr  balance,  the  weights  of  gas  involved 
ranging  from  0-52  g.  at  1  atm.  to  0-13  g.  at  2  atm. 
The  apparatus  was  constructed  entirely  of  soft  glass, 
with  the  exception  of  the  rubber  joints  used  to  attach 
the  density  globes.  Full  details  are  given  of  the 
phosphorus  pentoxide  tubes,  the  mano-barometer, 
the  cathetometer,  and  the  vaeuometer.  In  the 
standardisation  of  the  density  globes,  Travers’ 
method  was  used  for  the  determination  of  the  con¬ 
traction  in  volume  on  evacuation  (“  Study  of  Gases,” 
p.  120),  and  Gcrmann’s  method  for  the  determination 
of  the  internal  volume  of  the  globes  (J.  PhysicalChem., 
1915,  19,  463).  The  value  obtained  for  the  normal 
density  is  Ay  =1-5307,  and  the  factor  for  compressi¬ 
bility  between  0  and  1  atm.  pressure  is  ( 1  -|-  X)  =  1  • 0091 . 
From  this  the  mol.  wt.  of  phosphine  is  calculated  to 
be  34-000  and  the  at.  wt.  of  phosphorus  30-977, 
representing  a  difference  of  1  in  6000  from  Aston’s 
value  of  30-982  (A.,  1927,  914).  The  estimated 
accuracy  is  of  the  order  of  1  in  1 0,000. 

L.  L.  Bircumsiiaw. 

Density  of  glycine.  R.  C.  Houck  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2420). — Contrary  to  previous 
statements,  glycine  has  1-575. 

J.  G.  A.  Griffiths. 

Derivation  of  a  general  formula  for  the  tem¬ 
perature  dependence  of  the  specific  gravity  of 
homogeneous  liquids  from  experimental  observ¬ 
ation  and  in  relation  to  similar  problems.  E. 
Salzwedel  (Ann.  Pliysik,  1930,  [v],  5,  853 — S.S6). 

A  mathematical  equation  expressing  the  dependence 
on  temperature  of  the  value  of  the  specific  gravity  of 
homogeneous  liquids  has  been  successfully  derived 
from  data  on  the  specific  gravity  of  water;  it  M 
equally  applicable  for  all  data  irrespective  of  pressure. 
Good  results  were  obtained  when  the  formula  was 
applied  to  carbon  tetrachloride,  ethyl  and  methyl 
alcohol,  and  mercury.  All  the  calculated  examples 
show  a  variance  with  published  data  and  an  explan¬ 
ation  of  this  discrepancy  is  offered.  It  has  been 
shown  that  the  applicability  of  previous  equations  o 
special  cases  only-  was  due  to  the  fact  _  that  u 
dependence  of  the  value  of  the  specific  gravity  on  i 
temperature  ends  at  the  critical  point;  no  acc0™, 
of  this  had  been  taken  by  other  investigators, 
shape  of  the  vapour-pressure  and  vapour-densE 
curves  can  be  deduced  from  data  on  the  tempera  u 
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dependence  of  the  specific  gravity.  Experimentally 
it  was  found  that  the  critical  temperature  of  methyl 
alcohol  was  240°,  ,its  critical  pressure  99  atmospheres, 
item.  p.  —98-2°,  and  the  specific  gravity  of  the  liquid 
phase  at  the  critical  temperature  0-3587  g.  per  c.c. 

W.  R.  Angus. 

Variation  with  temperature  of  the  density  and 
moi.  wt.  of  fused  cadmium.  A.  Jouniaux  (Bull. 
Soe.  chim. ,  i930,  [iv],  47,  524 — 528), — The  density  of 
liquid  cadmium  was  measured  hy  means  of  a  modified 
hydrostatic  balance  between  325°  and  767°.  It  is  a 
linear  function  of  'temperature,  and  the  extrapolated 
values  at  the  h.  p.  and  m.  p.  are  7-54  and  8-02,  respect¬ 
ively.  The  mol.  wt.  of  cadmium  is  calculated  for 
several  temperatures  from  the  Eotvos-Ramsay- 
Shields  equation  and  from  cryoscopic  experiments 
on  cadmium  in  liquid  metal  solutions.  Cadmium  is 
monatomic  between  250°  and  900°;  in  any  case, 
combination  of  atoms  to  form  a  molecule  is  only  a 
feebly  endothermic  reaction.  S.  K.  Tweedy. 

Variation  with  temperature  of  the  density  and 
mol.  wt.  of  fused  silver.  A.  Jouniaux  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  528 — 531). — The  density  of 
silver,  measured  between  970°  and  1302°  by  means  of 
ahydrostatic  balance,  is  given  by  <f_1=0-1071  +  117x 
10~'(i — 961-5)  (cf.  Krause  and  Sauerwald,  A.,  1929, 
993).  From  surface  tension  measurements  on  liquid 
silver  and,  more  particularly,  cryoscopic  experiments 
in  liquid  metal  solutions  it  is  found  that  the  silver 
molecule  is  monatomic  between  327°  and  1950°,  in 
conformity  with  the  author’s  rule  that  if  a  molecule 
is  monatomic  below  the  m.  p.  it  is  monatomic  within 
the  temperature  limits  studied.  S.  K.  Tweedy. 

Variation  of  the  viscosity  of  a  liquid  with 
temperature.  E.  W.  Madge  (J.  Physical  Cheni., 
1930,  34,  1599— 1  GOG) .—The  formula  ^Aefi'l'l 
[t-b)  holds  for  water,  ethyl  alcohol,  benzene,  octane, 
and  propylene  bromide,  as  well  as  for  a  number  of 
other  liquids,  -r  is  the  relaxation  time,  and  A ,  b,  and  (3 
sre  constants  specific  to  a  given  liquid. 

L.  S.  Theobald. 

Method  for  determining  viscosity  of  corrosive 
gases  and  molecular  diameter  of  nitrogen 
pentoxide.  H.  Eyring  and  G.  A.  Van  Valken- 
Mmcu  (J.  Amer.  Chem.  Soc.,  1930,  52,  2G19— 2624). 
—The  viscosity  of  nitrogen  pentoxide  vapour  at  4° 
has  been  determined  by  a  capillary-tube  method. 
The  molecular  diameter  is  found  to  be  8-53  X  10“8  cm. 

J.  G.  A.  Griffiths. 

Viscosity,  heat  conductivity,  and  diffusion  in 
gas  mixtures.  VIII.  Viscosity  of  hydrogen, 
helium,  neon,  and  argon  and  their  binary  mix- 
hires.  M.  Trautz  and  H.  E.  Binkelf.  (Ann. 
vhysik,  193o,  [v],  5,  5G1 — 580). — The  viscosity 
^efficients  of  hydrogen,  helium,  neon,  and  argon  were 
determined  for  different  temperatures  between  20° 
and  2a0°.  The  temperature  coefficient  of  the  viscosity 
"as  also  determined.  For  hydrogen  and  helium  it 
tan  be  expressed  by  the  formula  W. 

f  'J.llere  0-66,  even  for  high  temperatures.  A 
tnnerent  formula  holds  for  neon,  which  forms  the 
ransition  between  the  light  and  heavy  gases.  The 
^nation  here  is  q=KTa 5[]  /(I +C/T)].  Argon  obeys 
6  Sutherland  relationship.  In  the  neighbourhood 
4d 


of  the  critical  temperature  both  n  and  C  attain  maxi¬ 
mum  values ;  n  then  decreases  with  rising  temperature 
from  a  value  a  little  above  1  to  a  limiting  value 
between  0-5  and  0-6.  The  viscosity  isotherms  of  the 
mixtures  hydrogen-helium,  hydrogen-neon,  hydrogen- 
argon,  helium-neon,  helium-argon,  and  neon-argon 
were  determined  over  the  range  20 — 250°.  The 
mixture  equation  connecting  the  viscosity  of  a  gaseous 
mixture  with  that  of  the  two  components  separately 
is  used  to-  find  the  value  of  q,  the  cross-section 
ratio,  and  of  F,  a  constant  connected  with  the 
viscosities  of  the  mixture  and  components  hy  the 
relationship  -/j®  The  cross-section  ratio  is 

within  the  error  quotient  for  the  constant  for  pure 
nitrogen.  It  lies  between  0-45  and  I  for  the  six 
mixtures  tested.  A.  J.  Mee. 

Dielectric  strengths  of  explosive  mixtures 
containing  carbon  monoxide.  B.  W.  Bradford 
and  G.  I.  Finch  (J.C.S.,  1930,  1540—1546).— 
The  dielectric  strengths  of  “detonating  gas” 
(2CO+0,)  have  been  measured.  It  is  found  that 
(1)  drying  over  phosphorus  pentoxide  increases  the 
dielectric  strength,  (2)  small  additions  of  hydrogen 
reduce  but  do  not  inhibit  the  effect,  and  (3)  successive 
small  additions  of  steam  to  the  dry  gas  first  reduce 
aftd  then  increase  the  dielectric  strength.  The  con¬ 
clusion  of  Smithells,  Whitaker,  and  Holmes  (this  vol., 
428)  that  hydrogen  is  more  effective  than  water 
vapour  in  conferring  ignitability  on  detonating  gas  is 
criticised.  H.  I.  Downes. 

Viscosity,  heat  conductivity,  and  diffusion  in 
gas  mixtures.  IX.  Knowledge  of  the  concen¬ 
tration  function  of  the  diffusion  constant  of  gases. 
M.  Trautz  and  O.  Ludwig.  X.  Whole  number 
relationships  of  constants  and  quantum  numbers 
in  viscosity  of  gases.  M.  Trautz  (Ann.  Physik, 
1930,  [v],  5,  887—918,  919— 928).— IX.  The  defects 
of  the  vaporisation  method  of  determining  the 
diffusion  constant,  D,  are  critically  examined  and 
the  riiethod  has  been  modified  by  improved  apparatus 
and  technique  as  well  as  by  quantitative  Calculation. 
Theoretically  the  values  of  D  are  differential,  whilst 
integral  values  are  obtained  experimentally.  From 
vaporisation  experiments  relative  values  of  D  are  ob¬ 
tainable  which  are  trustworthy  to  within  1%,  hut  the 
errors  in  the  absolute  values  are  probably  2 — 3  times 
as  great  by  reason  of  the  indefiniteness  of  the  cross- 
section  and  the  height  of  the  diffusion  vessel.  Results 
for  benzene-oxygen  and  benzene-hydrogen  mixtures 
were  obtained  at  23°  with  wide  variations  of  the 
heights  and  times  of  diffusion  and  the  velocity  of  the 
gas  streams.  The  dependence  of  D  on1  the  relative 
concentration  of  the  two  gases  is  considered.  The 
product  of  the  diffusion  and  the  square  root  of  the 
mol.  wt.  is  approximately  constant  for  both  mixtures 
and  from  this  the  diffusion  constant  of  benzene  is 
deduced  as  0-059  cm.2/seC;  -\ —  ■  - 

X.  The  invariant  temperature  constants  *"df '  vis¬ 
cosity  are  defined  and  discussed,  and  the  method  of 
their  calculation  is  indicated.  The  relative  cross- 
section,  q,  is  additively  related  to  the  at.  wt. ;  for  re¬ 
active  gases  q-={(n-\- 1 ) /2}V A ,  whereas  q-~n^/A  for 
inert  gases  except  helium,  for  which  q2=2n^/A, 
where  A  is  the  at.  wt.  and  n  the  principal  quantum 
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number.  The  constants,  F,  the  mean  factor,  and 
d/0,  the  molecular  temperature,  are  expressed  in 
terms  of  the  atomic  numbers  and  mol.  wt. ;  in  each 
case  a  whole-number  relationship  exists.  Numerical 
values  of  these  factors  are  given  for  simple  gases, 
gaseous  mixtures,  vapours,  and  compounds. 

W.  R.  Angus. 

Systems  water-acetic  acid  and  acetic  acid- 
acetic  anhydride  as  a  complete  system  water- 
acetic  anhydride  on  the  basis  of  vapour-pressure 
measurements.  K.  P.  Mischtschenko  and  S.  J. 
Tsciierbov  (Z.  physikal.  Chem.,  1930, 148, 3SG— 393). 
— The  authors’  vapour-pressure  measurements  for  the 
systems  water-acetic  acid  and  acetic  acid-acetic 
anhydride  are  considered  collectively  from  the  point 
of  view  of  the  system  water-acetic  anhydride.  Breaks 
in  the  curves  obtained  bj'  plotting  various  properties 
such  as  total  or  partial  vapour  pressures  or  vapour 
densities  as  functions  of  the  concentration  of  acetic 
anhydride  occur  at  50  mol.-%,  indicating  the  presence 
of  the  compound  acetic  acid.  F.  L.  Usher. 

Electrical  conductivity  of  butyric  acid-water 
mixtures.  ,J.  Grind  ley  and  O'.  R.  Bury  (J.C.S., 
1930,  1665 — 1668). — The  conductivity  of  various 
butyric  acid-water  mixtures  at  0°  and  25°  shows  a 
sharp  maximum  at  about  12%  acid  concentration. 
The  form  of  the  solubility  curve  is  discussed. 

H.  I.  Downes. 

Dynamic  azeotropism.  (Mlle.)  G.  ScnouLs 
(Bull.  Acad.  roy.  Belg.,  1930,  [v|,  6,  628— 645).— A 
mathematical  investigation  of  the  distillation  of  pure 
substances  and  mixtures.  E.  S.  Hedges. 

Mechanism  of  mutual  diffusion  in  solid  bodies. 
Diffusion  of  gold  in  silver.  W.  Jost  (Z.  physikal. 
Chem.,  1930,  B,  9,  73 — -82). — The  velocity  of  diffusion 
of  gold  in  silver,  and  its  dependence  on  temperature 
and  thickness  of  layer,  have  been  measured.  Over  a 
range  of  700°  the  diffusion  constant  can  be  expressed 
as  a  simple  exponential  function.  The  velocity  is 
independent  of  the  thickness  of  the  layer,  and  obeys 
Fick’s  law.  This  result  would  be  incompatible  with 
a  mechanism  of  mutual  diffusion  in  which  there  were 
boundary  surfaces  or  where  specially  favoured  places 
played  a  part.  It  is  inferred  that  mutual  diffusion 
is  a  lattice  phenomenon.  A.  J.  Mee. 

X-Ray  analysis  of  copper-manganese  alloys. 
E.  Persson  (Z.  physikal.  Chem.,  1930,  B,  9,  25 — 42). 
— Copper-manganese  alloys  containing  different 
amounts  of  copper  have  been  examined.  The 
y-modifieation  of  manganese  which  is  stable  at  higher 
temperatures, can  be  fixed  if  it  is  alloyed  with  a  certain 
amount  of  copper  and  chilled  to  the  ordinary  tem¬ 
perature.  With  increasing  copper  content  the  axial 
ratio  of  this  face-centred  tetragonal  phase  approaches 
unity.  From  the  data  for  a  series  of  alloy's  which 
have  undergone  different  heat  treatment  it  is  possible 
to  determine  the  boundary  lines  of  the  phases  on  the 
phase  diagram  for  copper-manganese  alloys.  Out¬ 
side  the  two  copper-manganese  phases  the  a-  and 
[3-forms  of  manganese  crystals  were  found.  The 
solubility  of  copper  in  a-  and  (3-manganese  cannot  be 
found  by  an  A- ray  method.  The  lattice  parameter  of 
the  copper  phase  increases  with  increasing  manganese 
content  at  first  rapidly  and  then,  when  the  manganese 


content  is  about  50  at.-%,  it  remains  constant.  The 
volume  per  atom  in  the  two  simple  manganese- 
copper  phases  appears  to  change  continuously 
throughout  the  whole  system.  A.  J.  Mee. 

Limits  of  application  of  the  electrical  conduct¬ 
ivity  method  in  determining  the  constitution  of 
alloys.  W.  HuME-RoTnERY  (Metall-Wirt.,  1929,  8, 
1243—1246 ;  Chem.  Zentr.,  1930,  i,  1210). 

Ternary  alloys  of  aluminium,  silicon,  and 
copper.  G.  G.  Urasov,  S.  A.  Pogodin,  and  G.  M. 
Samorueev  (Min.  Ssyrje  Zwet.  Met.,  1929,  4,  100— 
195;  Chem.  Zentr.,  1930,  i,  1038—1039). — A  study, 
by  thermal  analysis,  of  the  aluminium  triangle  up  to 
24%  Si  and  40%  Cu.  The  alloys  in  this  domain 
consist  of  mechanical  mixtures  of  silicon,  CuAl,,  aud 
a  solid  solution  of  silicon  and  copper  in  aluminium. 
The  solubility  of  copper  is  increased  by  silicon  in  the 
interval  450 — 350°.  The  hardness  of  the  ternary 
solid  solutions  was  determined.  Ageing  of  the  alloys 
at  the  ordinary  temperature  diminishes  with  increas¬ 
ing  content  of  silicon.  The  technical  application  of 
the  results  is  considered.  A.  A.  Eldridoe. 


Solubility  relations  in  gas-liquid  systems.  I. 
New  apparatus  for  determining  gas  solubilities. 
II.  Solubility  and  rate  of  dissolution  of  oxygen  in 
water.  J.  L.  R.  Morgan  and  H.  R.  Pyne  (J.  Physi¬ 
cal  Chem.,  1930,  34,  1578—1582,  1818— 1821).— I-  j 
The  new  apparatus  involves  repeated  bubbling  of  the 
gas  through  a  known  volume  of  liquid  at  constant  > 
temperature  and  pressure.  The  apparatus  has  been  • 
checked  by  a  determination  of  the  solubility  of 
carbon  dioxide  at  25° ;  the  ratio  of  the  volume  of  gas  j 
absorbed  at  25°  to  the  volume  of  liquid  is  0-8265.  J 
The  supersaturation  feared  by  some  investigators  in 
the  shaking  method  of  saturation  does  not  appear  to 
occur. 

II.  The  solubility  of  oxygen  in  water  at  25°  has 
been  determined  by  means  of  the  apparatus  pre¬ 
viously  described  (sec  I  above).  The  Ostwald 
solubility  coefficient,  is  0-0310;±:0-0002,  a  value  in 
agreement  with  those  of  previous  investigators.  The 
rate  of  dissolution  of  oxygen  in  water  agrees  with  the 
equation  of  Adeney  and  Becker  (Phil.  Mag.,  1921, 
[vi],  42,81).  L.  S.  Theobald. 

Cause  of  periodicity  generally  occurring  with 
rising  mixtures  of  gas  and  liquid.  J/Verslihs 
(Proe.  K.  Akad.  Wetensch.  Amsterdam,  1930,  33, 
450—456). — The  periodic  flow  observed  when  mix¬ 
tures  of  gas  and  liquid  rise  in  a  vertical  channel  is 
attributed  to  the  presence  of  foam  and  mist  in  the 
mixture.  These  dispersions,  however,  are  never  such 
as  to  prevent  the  phases  from  segregating  owing  to 
their  difference  in  specific  gravity.  The  difference  in  . 
velocity  of  rise  of  the  components  is  small  in  the  foa® 
condition,  but  greater  in  the  mist,  and  it  is  to  toe 
oscillation  between  these  two  conditions  that  the 
periodic  movement  is  attributed.  J.  W.  Smith. 


Diffusion  of  organic  substances  in  aqueous 

solutions  of  electrolytes.  H.  Freukdlich  & 
D.  Kruger  (Z.  Elcktrochem.,  1930,  36,  305-3UJ). 
The  diffusion  of  quinone,  quinol,  carbamide,  * 
dextrose  in  pure  water  and  in  aqueous  solu  i  “ 
of  electrolytes  has  been  investigated.  The  chnns 
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of  quinone  in  pure  water  follows  Fick’s  law,  the 
diffusion  constant  agreeing  well  with  the  value 
calculated  from  the  mol.  wt.  by  means  of  Euler’s 
formula.  On  the  other  hand,  the  diffusion  does  not 
follow  the  law  for  the  solutions,  but  the  concentration 
in  the  uppermost  layer  attains  abnormally  high 
values.  The  anomaly  increases  with  increasing 
electrolyte  concentration,  and  varies  with  the  nature 
of  the  electrolyte,  being  higher  with  oxygen-contain¬ 
ing  anions  (sulphates,  nitrates,  and  perchlorates) 
than  it  is  with  halides.  Carbamide  also  shows  normal 
diffusion  in  pure  water,  but  behaves  abnormally  in 
cadmium  chloride,  potassium  chloride,  or  sodium 
nitrate  solution.  Since  carbamide  is  known  to  form 
complex  compounds  with  these  electrolytes,  it  is 
inferred  that  such  complex  formation  also  occurs  in 
the  case  of  quinone,  with  the  production  of  rapidly 
diffusing  ions  containing  the  organic  compound. 
Quinol  shows  the  same  behaviour  as  quinone,  but 
less  markedly,  whereas  the  diffusion  of  dextrose  in 
sodium  nitrate  solution  appears  to  be  exactly  the  same 
as  in  pure  water.  J.  W.  Smith. 

Solubilities  of  the  soluble  electrolytes.  III. 
The  solubilities  and  densities  of  saturated  solu¬ 
tions  of  the  bromides  and  iodides  of  sodium  and 
potassium  between  0°  and  92°.  A.  F.  Scott  and 
E.  J.  Durham  (J.  Physical  Chem.,  1930,  34,  1424 — 
1438;  cf.  this  vol.,  537). — Data  are  recorded.  The 
transition  .  temperatures  for  sodium  .  bromide  and 
iodide  are  50-2°  and  68T°,  respectively.  A  new  and 
simple  technique  for  determining  the  densities  of 
saturated  solutions  of  very  soluble  salts  is  described. 

L.  S.  Theobald. 

Solubility  of  inorganic  precipitates  in  various 
aqulous  solvents  and  the  relation  to  modern 
theories  of  solution.  I.  Silver  chloride.  S. 
Popov  and  E.  W.  Neuman  (J.  Physical  Chem.,  1930, 
34, 1853 — 1860). — The  solubility  of  silver  chloride  in 
water  and  in  aqueous  solutions  of  hydrogen,  sodium, 
potassium,  and  barium  nitrates  at  25°  has  been 
determined  using  the  first  appearance  of  the  Tyndall 
beam.  ..The  solubility  of  silver  chloride  in  water  at 
2o°  is '1-278X  10'3  mol.  per  litre.  The  method  is 
sensitive,  to  ±2  x  1(H  mol.  per  litre.  The  activity 
coefficients  of  the  strong  electrolytes  used,  calculated 
from  the  formula  —  log/=log  (SjS0)— log/0,  are  in 
agreement  with  those  derived  from  the  limiting  form 
of  the  Debye-Hiickel  equation.  L.  S.  Theobald. 

Solubility  of  silver  halides  in  methyl  and 
ethyl  alcohols  ;  normal  potentials  of  halogens  in 
methyl  and  ethyl  alcohol.  F.  K.  V.  Koch  (J.C.S., 
1930,  1551—1558). — Solubilities  (determined  by  an 
electrochemical  method)  of  silver  chloride,  bromide, 
and  iodide  ih  methyl  and  ethyl  alcohols  are  given  as 
MxlO-q  3-0x10:r,  6-2 x  10-9  mol.  per  litre  for 
“ethyl  alcohol,  and  9-6  X  1(H,  8-7  xl(H\  2-1  xlO'10 
for  ethyl  alcohol,  respectively.  These  values  do  not 
emifonn  to  the  Walden  relation.  Distribution  co¬ 
efficients  of  the  three  halogen  ions  in  the  solvent  pairs 
methyl  alcohol-water  and  ethyl  alcohol-water  are 
calculated,  and  from  these  the  normal  potentials  in 
these  solvents  are  deduced.  The  normal  P.D.  of  the 
halogens  and  silver  thus  obtained  agree  with  those 
calculated  by  a  formula  of  Born  (A.,  1920,  ii,  527). 


From  this  agreement  it  is  deduced  that  Brodsky’s 
formula  (A.,  1926,  688)  is  valid  for  these  ions  and 
solvents,  and  the  conditions  existing  in  the  solutions 
in  consequence  of  this  validity  are  discussed. 

H.  I.  Downes. 

Solubility  of  lead  iodate  in  water  and  in  01A7- 
salt  solutions.  V.  K.  LajMer  and  F.  H.  Goldman 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2791—2793;  cf.  A., 

1929,  1386). — The  solubility  in  water  at  25°  is  3-61  X 

10~5  g.-mol.  per  litre,  which  is  lower  than  previously 
reported.  The  greater  solubility  in  0-liV-ehloride 
solutions  as  compared  with  solutions  of  sodium  and 
potassium  nitrates  is  attributed  to  the  formation  of 
complex  chlorides.  The  principle  of  specific  inter¬ 
action  holds,  but  tlie  Debye-Hiickel  limiting  law  is 
not  obeyed.  J.  G.  A.  Griffiths. 

Solubility  of  the  octahydrates  of  the  rare-earth 
sulphates.  K.  S.  Jackson  and  G.  Rienaoker 
(J.G.S.,  1930,  1687 — 1691). — The  solubilities  of  the 
octahydrates  of  the  rare-earth  sulphates  at  20° 
and  40°  show  a  minimum  at  europium.  The  con¬ 
nexion  between  this  and  a  possible  sub-grouping  of 
the  rare  earths  is  discussed.  H.  I.  Downes. 

Solubility  of  neodymium  sulphate  in  water  and 
in  aqueous  sulphuric  acid.  J.  A.  N.  Friend  (J.C.S., 

1930,  1633 — 1642). — A  modified  form  of  saturation 
bottle  for  solubility  determinations  is  described,  the 
solubilities  being  determined  by  precipitating  the 
neodymium  as  oxalate  and  igniting  it  to  oxide. 
Solubility  in  water  decreases  with  rise  in  temperature 
with  a  break  above  80°,  apparently  due  to  polymorphic 
change.  A  new  hydrate,  Nd2(S04)3,loH20,  is 
obtained  at  0°,  but  the  existence  of  Matignon’s  penta- 
hydrate  could  not  be  substantiated.  Dilute  sulphuric 
acid  tends  to  reduce  solubility,  but  to  increase 
relative  solubility  with  rise  of  temperature,  possibly 
by  preventing  basic  salt  formation.  II.  I.  Downes. 

Comparative  solubilities  in  water  of  dichloro¬ 
benzenes.  Method  of  determining  the  solubility 
of  slightly  soluble  hut  very  volatile  substances. 
A.  Klemenc  and  M.  Low  (Rec.  trav.  chim.,  1930, 
49,  629 — 640). — Expressions  are  derived  for  the 
free  energy  of  dissolution  of  isomerides  on  the 
assumption  that  (a)  dissolution  may  be  regarded  as 
a  reaction  between  solute  and  solvent  brought  about 
by  forces  acting  at  localised  points  in  the  mole¬ 
cules,  (b)  the  solvent  and  solute  are  mutually  soluble, 
and  (c)  the  magnitudes  of  the  reaction  forces  acting 
in  the  dissolution  of  isomerides  are  such  that  their 
temperature  coefficients  may  be  taken  as  equal. 
The  equation  A'1=T  log  is  obtained, 

where  m1  and  m2  are  the  respective  solubilities  of  two 
isomerides  at  the  temperature  T.  The  application 
of  this  expression  has  been  tested  and  found  to  hold 
satisfactorily  at  temperatures  between  20°  and  60° 
for  the  isomeric  diehlorobenzcnes,  provided  the 
isomerides  are  compared  in  similar  physical  states. 
A  method  is  described  for  the  determination  of  the 
solubility  of  substances  such  as  p-dichloro  benzene, 
in  which  a  large  volume  of  water  is  drawn  extremely 
slowly  at  a  fixed  temperature  through  a  length  of  the 
substance  which  is  contained  in  a  spiral  tube  separated 
by  a  porous  glass  membrane  from  a  narrow  capillary 
tube.  The  solubility  is  calculated  from  the  loss  of 


1108 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


weight  of  the  spiral  tube  under  conditions  in  which 
the  substanco  is  weighed  under  a  layer  of  water.  A 
marked  fall  in  the  solubility  of  p-dichlorobenzene 
between  30°  and  35°  is  attributed  to  the  formation 
within  that  range  of  a  more  stablo  modification. 

F.  G.  Tryhorn. 

Solubility,  specific  gravity,  and  index  of 
refraction  of  aqueous  solutions  of  fumaric, 
maleic,  and  i-malic  acids.  N.  A.  Lange  and  M.  H. 
Sinks  (J.  Amer.  Chem.  Soc.,  1930,  52,  2602 — 2604; 
cf.  Weiss  and  Downs,  A.,  1923,  i,  534). — Solubility 
data  are  recorded  for  temperatures  between  5°  and 
80° ;  densities  and  refractive  indices  for  20°. 

J.  G.  A.  Griffiths. 

Solubility  relations  of  the  isomeric  nitrobenzoic 
acids.  A.  R.  Collett  and  C.  L.  Lazzell  (J.  Physical 
Chem.,  1930,  34,  1838— 1847).— The  solubilities  of 
the  three  nitrobenzoic  acids  in  acetone,  ether,  benzene, 
carbon  tetrachloride,  and  chloroform  at  temperatures 
from  25°  to  the  m.  p.  of  the  acid  have  been  determined 
by  the  synthetic  method.  Above  170°,  explosions 
occur  with  the  p-acid  and  ether,  chloroform,  or  carbon 
tetrachloride.  The  solubility  curve  for  each  isomeride 
in  any  one  solvent  has  the  same  general  shape,  and 
the  curves  for  the  various  solvents  do  not  intersect. 
The  order  of  decreasing  solvent  power  for  each 
isomeride  is  the  same,  viz.,  acetone,  ether,  chloroform, 
benzene,  and  carbon  tetrachloride. 

L.  S.  Theobald. 

Solubilities  of  substituted  benzoic  acids  in 
chlorinated  benzene  hydrocarbons.  Chapas 
(Compt.  rend.,  1930,  191,  257 — 259). — The  solu¬ 
bilities,  expressed  as  the  number  of  molecules,  a-,  of 
solute  in  100— a:  molecules  of  solvent,  have  been 
determined  of  benzoic,  o-,  »»-,  and  p-toluic,  and  o- 
and  m-chlorobcnzoie  acids  in  chlorobenzene,  and  o- 
and  p-chlorotoluene,  at  one  or  more  of  the  tem¬ 
peratures  0°,  about  15°,  and  about  32°.  Plotted  as 
l/T-log  sc  curves  an  almost  straight  line  is  obtained 
passing  through  the  point  a  =100,  T—m.  p.  of  the  pure 
acid.  The  solubilities  of  isomerides  are  in  the  order 
of  their  m.  p.  C.  A.  Silberrad. 

Ternary  systems  and  their  relationship  to  the 
solubility  of  pharmaceutical  preparations  in 
glycerol.  J.  W.  Birza  (Pharm.  Weekblad,  1930, 67, 
729 — 73S). — Diagrams  are  given  expressing  the  solu¬ 
bility  of  zinc  sulphate,  sodium  carbonate,  sodium 
phosphate,  copper  sulphate,  and  calcium  acetate  in 
glycerol-water  mixtures.  In  general  the  solubility 
increases  with  the  glycerol  concentration ;  from 
solvents  rich  in  water  the  salts  crystallise  with  the 
same  number  of  mols.  of  water  of  crystallisation  as 
from  water,  but  from  solvents  containing  a  large 
proportion  of  glycerol  the  solid  phase  contains  glycerol 
of  crystallisation.  H.  F.  Gillbe. 

Chemical  conception  of  adsorption  phenomena. 
E.  V.  Alexeevski  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  S17— 826). — A  theoretical  consideration  of  hypo¬ 
thetical  active  centres  of  charcoal,  silica,  and  alumina 
in  relation  to  their  probable  chemical  structure. 

R.  Truszkowski. 

Sorption  of  ammonia  by  charcoal.  J.  Same- 
SHema  (Bull.  Chem.  Soc.  Japan,  1930,  5,  173—180).— 
The  velocity  of  sorption  Of  ammonia  by  sugar  charcoal 


has  been  measured  over  periods  extending  to  6  months, 
several  months  being  required  for  the  establishment 
of  equilibrium.  The  first  stage  of  the  process,  com¬ 
pleted  within  about  1  hr.,  consists  of  the  entry  of  the 
gas  into  the  larger  interstices  between  the  charcoal 
molecules,  and  cannot  be  treated  quantitatively,  but 
the  second  stage,  during  which  the  gas  penetrates  to 
the  smaller  intermoleeular  cavities,  is  governed  by 
the  resistance  to  the  passage  of  a  molecule  of  gas 
through  a  capillary  of  comparable  size.  On  this 
assumption  the  equation  x=K  log  t-\-k,  where  x  is 
the  quantity  adsorbed,  t  is  the  time,  and  K  and  k  are 
constants,  has  been  derived,  and  is  in  close  agreement 
with  the  experimental  values.  H.  F.  Gillbe. 

Sorption  of  organic  vapours  by  activated  sugar 
charcoal.  J.  W.  McBain,  D.  N.  Jackson,  A.  M. 
Bakr,  and  H.  G.  Smith  (J.  Physical  Chem.,  1930, 
34,  1439 — 1453). — The  sorption  of  the  vapours  of 
toluene,  benzene,  hoxane,  methyl  alcohol,  etc.  by 
sugar  charcoal,  activated  in  three  different  ways,  has 
been  investigated.  The  form  and  position  of  the 
sorption  curve  for  a  given  vapour  and  charcoal  depend 
to  a  marked  extent  on  the  freedom  from  other  sorbed 
impurities,  the  time  required  for  adsorption  being 
greater  when  these  are  present.  When  evacuation 
is  thorough,  most  of  the  sorption  occurs  at  very  low 
pressures.  The  usual  empirical  isotherm  fails  to 
represent  this  phenomenon,  .but  the  Langmuir  formula 
is  satisfactory.  L.  S.  Theobald. 

Sorption  of  organic  vapours  by  highly  evacu¬ 
ated,  activated  sugar  charcoal.  J.  W.  McBain, 
H.  P.  Lucas,  and  P.  F.  Chapman  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2668— 2681).— The  McBain-Bakr 
sorption  balance  (A.,  1926,  493)  has  been  used  to 
determine  the  sorption  of  acetic  acid,  acetone,  methyl 
alcohol,  and  five  hydrocarbons  chiefly  at  120°  and  203° 
by  two  air-activated  and  two  steam-activated  sugar 
charcoals  (samples  of  same  original  material)  which 
had  been  degassed  at  440°  Over  long  periods.  Most 
of  the  sorption  occurs  at  pressures  amounting  to  only 
a  few  hundredths  of  the  saturated  vapour  pressure 
and  therefore  capillary  condensation  is  not  a  significant 
factor.  Steam-activated  charcoal  is  not  nearly  as 
active  as  the  best  air-activated  charcoal,  which, 
however,  does  not  in  all  cases  permit  saturation 
values  to  be  obtained.  The  sorption  decreases  with 
rise  of  temperature.  In  general,  the  data  are 
adequately  represented  only  by  the  Langmuir  formula 
(cf.  McBain  and  Britton,  this  vol.,  990). 

J.  G.  A.  Griffiths. 

Activated  charcoal.  N.  Schilov  (Kolloid-Z., 
1930,  52,  107— 110).— The  adsorption  of  acids  and 
alkalis  by  activated  charcoal  and  the  formation  of 
carbon  dioxide  in  solution  by  exchange-are  discussed 
in  the  light  of  experiments  on  adsorption  under 
different  pressures  of  oxygen,  and  it  is  held  that  a 
low  and  high  oxygen  pressures,  respectively,  & 
primary  and  a  secondary  oxy-  or  hydroxy-compoun 
are  formed  at  the  surface  of  the  adsorbent. 

E.  S.  Hedges.  ^ 

Adsorption  of  xanthates  on  carbon  sus¬ 
pensions.  W.  Petersen  (Kolloid-Z.,  1930,  &  > 
174—177). — Alkaline  suspensions  of  coal  dust  a 
improved  by  adding  to  the  suspensions  a  small  amo 
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of  potassium  ethyl  xanthate.  The  collected  product 
contains  less  ash  and  in  particular  less  clay  and 
bound  water  than  the  original.  This  effect  is  not 
due  to  hydroxyl  ions,  but  to  a  peptising  influence 
of  the  xanthate,  which  is  found  to  be  strongly 
adsorbed  by  the  suspension,  peptising  the  clay  par¬ 
ticles  in  particular.  E.  S.  Hedges. 

Sorption  of  vapour  by  chabazite.  T.  Baba 
(Bull.  Chem.  Soc.  Japan,  1930,  5, 190 — 202). — Chabaz¬ 
ite,  dehydrated  by  heating  in  a  vacuum  at  370°, 
adsorbs  at  25°  negligible  quantities  of  benzene,  ether, 
chloroform,  carbon  tetrachloride,  acetone,  and  ethyl 
acetate,  but  considerable  quantities  of  methyl  alcohol, 
methylamine,  carbon  dioxide,  and  carbon  disulphide ; 
ethyl  alcohol  and  ethyl-,  propyl-,  and  butyl-amines 
are  but  slightly  adsorbed.  By  repeated  adsorption 
and  desorption  of  methyl  and  ethyl  alcohols  and  of 
methylamine  the  mineral  becomes  very  fragile  and 
ultunately  disintegrates  to  a  fine  powder.  The  quan¬ 
tity  of  vapour  adsorbed  appears  to  be  governed  chiefly 
by  the  mol.  vol.  of  the  substance.  The  semi-cmpirical 
equation  log  (b-\-x)l(a— x)—kt+h,  where  x  is  the 
quantity  adsorbed  at  time  t,  and  a,  b,  k,  and  h  are 
constants,  is  valid  for  the  adsorption  of  the  alcohols. 

H.  F.  Gillbe. 

Adsorption  of  arsenious  acid  by  hydrous  ferric 
oxide.  J.  H.  Yoe  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2785— -2790).— The  initial  rate  of  adsorption  of  arseni¬ 
ous  acid  by  hydrous  ferric  oxide  at  25°  is  very  rapid, 
and  after- 12  hrs.  only  a  very  small  further  adsorption 
ocours.  Adsorption  isotherms  at  25°  have  been 
obtained  with  ferric  oxide  precipitated  at  0°,  25°,  50°, 
75°,  and  100°.  The  results  for  the  first  two  satisfy 
the  aquation  X=kGVn,  but  those  obtained  for  the 
oxide  formed  at  the  higher  temperatures  exhibit 
marked  deviations  from  this  equation  and  that  of 
Langmuir.  The  higher  is  the  temperature  at  which 
the  adsorbent  is  formed,  the  lower  is  its  adsorption 
capacity,  and  that  of  the  oxide  precipitated  at  100°  is 
further  diminished  by  subsequent  boiling. 

J.  G.  A.  Griffiths. 

Nature  of  calcium  hydroxide  absorption  by 
hydrated  silica.  W.  M.  Shaw  and  W.  H.  Mac- 
Lram  (Soil  Sci.,  1930,  29,  429-456).— The  degree 
of  hydration  of  amorphous  silica  has  little  effect  on 
the  rate  of  absorption  of  lime  by  silica.  The  rate  of 
reaction  varies  inversely  with  the  size  of  the  silica 
particles.  Above  concentrations  of  0-005 A  the  re¬ 
action  is  represented  by  the  equation  a;=2-34C0'1818, 
'fhere  ^molecular  ratio  CaO/SiO,  in  the  absorption 
product  and  C— final  concentration  of  Ca(OH),.  The 
tarnation  of  a  series  of  hydrated  calcium  silicates 
varying  in  solubility  and  CaO/Si02  ratio  is  indicated, 
tte  “absorption  product  ”  and  “  solid  phase  reaction 
product  ”  may  be  distinguished  by  the  difference  in 
he  solubility  of  their  silica  contents  in  dilute  hydro- 
chlonc  acid.  A.  G.  Pollard. 

Adsorption  .by  silicic  acid  gel  in  the  system 
ji-butyl  alcohol-benzene.  D.  C.  Jones  and  L. 
wi-ridge  (J.C.S.,  1930,  1574— 1584).— The  apparent 
^sorption  curve  is  determined  throughout  the  entire 
^age  of  equilibrium  concentrations  and  the  results 
tttUUSSC-<1  in  tlle  °f  Williams’  equation.  A 

e  hod  is  given  for  obtaining  the  true  adsorption  (cf. 


A.,  1914,  ii,  111)  of  the  gel  without  further  experi¬ 
mentation  and  this  is  confirmed  by  vapour  adsorption 
experiments.  The  results  agree  with  the  view  of 
Ostwald  and  Izaguirre  (A.,  1922,  ii,  480)  that  the 
apparent  adsorption  curve  can  be  satisfactorily  inter¬ 
preted  if  the  true  adsorption  of  both  components  is 
expressed  by  a  Freundlich  isotherm,  any  differences 
between  the  values  of  the  true  adsorption  being 
attributed  to  capillary  adsorption .  The  concentration 
of  the  solution  thus  adsorbed  is  shown  to  be  equal  to 
that  of  the  equilibrium  solution.  H.  I.  Downes. 

Constitution  of  starch  iodide.  A.  Lottermoser 
and  A.  Ott  (Kolloid-Z„  1930,  52, 138— 159).— Experi¬ 
ments  have  been  directed  at  a  distinction  between 
chemical  reaction  and  adsorption  processes  in  the 
formation  of  starch  iodide.  Measurements  were  made 
of  the  distribution  of  iodine  between  carbon  tetra¬ 
chloride  and  an  aqueous  0-lA-potassium  iodide  solu¬ 
tion  containing  starch,  and  potential  measurements 
were  carried  out  to  study  the  adsorption  of  the 
different  molecular  species  in  the  polyiodide  system. 
The  I3'  ion  was  most  strongly  adsorbed  by  the  starch. 
The  course  of  adsorption  was  also  followed  by  ultra¬ 
filtration  of  the  system  starch  iodide-potassium  iodide 
solution  and  titration  of  the  filtrate,  and  the  results 
agree  with  those  obtained  potcntiometrically.  Further 
measurements  -were  conducted  by  causing  the  starch 
iodide  to  coagulate  when  formed.  This  can  be  effected 
by  using  a  sufficiently  concentrated  solution  of  potass¬ 
ium  iodide.  The  distribution  of  iodine  between 
benzene  and  aqueous  starch  solution  and  also  between 
carbon  tetrachloride  and  aqueous  starch  solution  was 
measured.  Some  preliminary  experiments  on  the 
kinetics  of  the  adsorption  of  iodine  by  starch  were 
conducted.  The  conclusion  reached  from  all  the 
experiments  is  that  the  taking  up  of  iodine  by  starch 
is  in  the  first  place  an  adsorption  process  and  can  be 
expressed  by  the  ordinary  adsorption  isotherm .  There 
is  also  a  slower  process,  however,  which  continues 
after  adsorption  equilibrium  is  attained,  but  whether 
this  secondary  sorption  is  due  to  a  dissolution  process 
or  to  chemical  combination  has  not  been  determined. 

E.  S.  Hedges. 

Distribution  of  non-reacting  fluids  in  the 
gravitational  field.  M.  Mtjskat  (Physical  Rev., 
1930,  [ii],  35,  1384 — 1393). — Mainly  mathematical. 
An  analysis  is  given  of  the  equations  of  Levis  and 
Randall  for  the  effect  of  gravity  in  causing  a  variation 
with  height  in  the  composition  of  a  mixture  of  non¬ 
reacting  fluids.  Binary  mixtures  are  treated  in  detail, 
and  illustrated  for  a  mixture  of  two  paraffins  and  for 
a  dilute  solution  of  sodium  chloride  in  water. 

K  M.  Bligh. 

Sources  of  error  and  inaccuracies  in  surface 
tension  measurements  by  means  of  the  drop 
apparatus.  I.  H.  Junker  (Kolloid-Z.,  1930,  52, 
231 — 239). — Sources  of  error  in  making  surface  tension 
determinations  by  means  of  a  dropping  apparatus 
are  pointed  out  and  their  magnitude  is  computed. 
Suggestions  are  made  for  obviating  the  errors. 

E.  S.  Hedges. 

Thermodynamical  study  of  surface  tension. 
Affinity  and  velocity  of  adsorption.  R.  Defay 
(Bull.  Acad.  roy.  Bclg.,  1930,  [v],  6,  698 — 606;  cf. 
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this  vol.,  853,  SGI). — Mathematical.  A  further  hypo¬ 
thesis  having  no  thermodynamical  basis  but  justified 
by  general  experience,  to  the  effect  that  each  portion 
of  a  system  in  true  equilibrium  constitutes  in  itself 
a  system  in  equilibrium,  is  introduced.  The  hypo¬ 
thesis  of  localisation  of  equilibrium  is  applied  to 
interfacial  tension,  adsorption,  and  catalysis. 

E.  S.  Hedges. 

Orientation  of  fatty  acids  in  contact  with  a 
liquid  phase.  J.  J.  Trillat  and  A.  Novakovski 
(Compt.  rend.,  1930, 191,  203 — 205). — The  tangential- 
drop  method  (A.,  1928,  938)  applied  to  solid  stearic, 
palmitic,  or  lauric  acid  shows  that  well-defined  rays 
of  orientation  are  produced  parallel  to  the  surface  of 
the  molten  drop.  The  absence  of  Debye-Schorrer 
rings  indicates  that  the  resulting  films  arc  composed 
of  small  well-oriented  crystals.  With  the  solid  acids 
in  contact  with  water  good  orientation  normal  to  the 
surface  was  obtained,  whilst  molten  acids  showed  a 
confused  microcrystalline  structure.  In  the  absence 
of  dilute  acetic  or  hydrochloric  acid  the  effect  due 
to  water  is  modified  by  an  increase  in  size  and  by 
irregular  distribution  of  the  crystals.  Sodium  hydr¬ 
oxide  solution  in  concentrations  greater  than  10% 
gives  rise  to  long  chains  of  sodium  laurate  perfectly 
oriented  normally  to  the  drop  with  the  sodium 
extremity  in  the  aqueous  layer.  J.  Grant. 

Three  fundamental  types  of  wetting.  Ad¬ 
hesion  tension  as  the  measure  of  degree  of  wett¬ 
ing.  H.  J.  Osterhof  and  F.  E.  Bartel  (J.  Physical 
Chem.,  1930,  34, 1399—1411). — A  more  precise  defini¬ 
tion  of  wetting  and  a  re-classification  of  existing 
terms  are  attempted.  In  order  to  designate  degree  of 
wetting  correctly,  three  types,  adhesional,  spreading, 
and  immorsional  wetting,  must  be  considered.  A 
distinction  between  the  wettability  of  a  solid  and  the 
wetting  power  of  a  liquid  is  drawn.  Adhesion  tension 
can  bo  used  to  designate  degree  of  wetting. 

L.  S.  Theobald. 

Stability  of  unimolecular  Films.  IV.  Amines. 
C.  G.  Lyons  and  E.  IC.  Rideal  (Proc.  Roy.  Soc., 
1930,  A,  128,  468—472;  cf.  A.,  1929,  875).— The 
force-area  curves  of  »i-hcptadccylaminc  and  oeta- 
decylamine  hydrochloride  have  been  determined, 
special  attention  being  paid  to  condensed  and  solid 
films.  For  the  former  compound  it  was  found  that 
above  a  certain  temperature  a  solid  film  of  area 
26-2  A.2  was  obtained,  whilst  below  a  lower  temper¬ 
ature  the  film  had  an  area  of  20-5  A.2  per  mol.  The 
transition  temperature  was  slightly  lower  on  the  more 
alkaline  solutions.  The  latter  substance  gave  solid 
condensed  films  of  20-5  A.2  per  mol.  on  alkaline  and 
almost  neutral  solutions,  identical  with  those  obtained 
by  Adam,  but  not  the  same  as  those  given  by  the 
free  base.  On  borate  solutions  ( pa  8-8 — 9-6)  the 
hydrochloride  forms  films  with  areas  identical  with 
those  of  the  free  base.  On  phosphate  buffers,  the  amine 
gives  a  film  of  2G-2  A.2  per  mol.  on  Jljf/20  and  J1//1000 
solutions,  the  hydrochloride  giving  20-5  A.2  per  mol. 
(cf.  Adam,  A.,  1922,  i,  424  ;  ii,  6S7).  All  these  films 
were  found  to  be  solid.  The  results  are  discussed  and 
are  considered  to  support  the  hypothesis  of  interlocking 
chains  as  a  factor  in  the  stability  of  solid  crystalline 
unimolecular  films.  L.  L.  Bercumshaw. 


Solid-solid  surface  phenomena.  D.  Balabev 
and  N.  Lukova  (Kolloid-Z„  1930,  52,  222—227).- 
Thc  addition  of  powdered  zinc  oxide,  alumina,  cad¬ 
mium  oxide,  or  calcium  molybdate  to  powdered 
calcium  carbonate  lowers  the  dissociation  temper¬ 
ature  of  the  latter,  although  the  addition  of  the 
powdered  oxides  of  magnesium,  silicon,  zirconium,  or 
tin  has  practically  no  influence.  There  is  no  relation 
between  the  lowering  of  the  dissociation  temperature 
and  the  chemical  nature  of  the  substance,  but  the 
phenomenon  is  considered  to  be  a  surface  property, 
which,  however,  penetrates  through  several  molecular 
layers.  E.  S.  Hedges. 


Adherence  of  microscopic  particles  to  a  wall 
of  the  same  nature.  III.  A.  von  Buzach 
(Kolloid-Z.,  1930,  52,  46—61 ;  cf.  this  vol.,  686).— 
The  adherence  of  quartz  particles  on  a  surface  of 
quartz  has  been  studied  by  measuring  the  angle 
through  which  a  horizontal  plate  has  to  be  tilted  in 
order  to  dislodge  the  particles  and  a  method  and 
apparatus  for  measuring  the  angle  of  tilt  (“  Abreiss- 
winkel”)  are  described.  Using  homodisper.se  suspen¬ 
sions  in  water  and  in  0-li)/-barium  chloride,  the 
relation  between  angle  of  tilt  and  size  of  particle  has 
been  determined.  When  the  sine  of  the  angle  is 
plotted  against  radius  of  particle  the  curve  obtained 
for  a  suspension  in  water  falls  to  a  minimum  and 
thereafter  rises  to  approach  a  limiting  value;  the 
curve  for  a  suspension  in  barium  chloride  solution 
falls  continuously.  The  effect  of  the  electrolyte 
appears  to  be  the  alteration  of  the  thickness. of  the 
sheath  surrounding  the  particles ;  in  water  the  layer 
is  thick  and  easily  deformable,  whilst  in  an  electrolyte 
solution  it  is  thin,  dense,  and  not  readily  deformable. 
Electrolytes  which  have  a  coagulating  influence  on 
negatively-charged  dispersed  particles  increase  the 
angle  of  tilt  to  an  amount  which  increases  with  the 
concentration  of  the  electrolyte ;  electrolytes  having 
a  stabilising  influence  reduce  the  angle  of  tilt.  The 
effect  of  electrolytes  in  increasing  the  angle  of  tilt  is 
in  the  following  order  :  Li  C 1  <  NaC  1  <  KC1  <  MgCL,  < 
CaCL><SrCl2<BaCl2.  For  salts  of  aluminium  and 
thorium,  which  can  reverse  the  charge  on  the  particles, 
the  curve  connecting  the  sine  of  the  angle  of  tilt 
with  the  concentration  of  electrolyte  passes  through 
a  maximum  in  the  isoelectric  region  and,  through  a 
minimum  in  the  positive  region.  Parallel  experiments 
on  the  electrokinetic  potential  of  the  particles  have 
been  carried  out  by  the  cataphorctic  method  and  the 
relation  between  potential  and  adherence  of  the  par¬ 
ticles  is  discussed.  In  general,  there  is  an  antagoinsni 
between  electrokinetic  potential  and  adherence,  ba¬ 
the  adherence  is  controlled  both  by  the  electric  charge 
and  by  the  thickness  of  the  layer  surrounding  the 
particle.  Some  preliminary'  experiments  on  the  eftec 
of  adding  dehydrating  substances,  such  as  etiff 
alcohol  and  tannin,  show  that  these  raise  the  adheren 
value  of  the  particles.  E.  S.  Redoes- 

TriBo-electricity  and  friction.  V.  Surface 
strain  and  relaxation  of  like  solids.  _  VI. 
face  strain  and  relaxation  of  unlike  so  • 
P.  E.  Shaw  and  R.  F.  Hanstock  (Proc.  Boy. 

1930,  A,  128,  474— ISO,  480—487;  cf.  Shaw  an 
Jex,  A.,  1928, 467).— V.  It  has  been  shown  that  wm. 
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two  identical  non-conductors  (ebonite,  celluloid,  or 
silk)  arc  rubbed  together,  each  surface  becomes 
charged,  and  as  rubbing  continues  the  charges  change 
in  amount,  and  even  in  sign,  in  a  systematic  way. 
The  effects  are  attributed  to  progressive  strain  on 
the  surface,  caused  by  pressure  and  friction.  An 
attempt  is  made  to  standardise  these  effects  by 
,  measuring  the  charges  arising  between  known  areas 
:  pressed  together  by  known  forces  at  given  temper¬ 
atures.  Since  rubbing  raises  the  temperature  locally, 
and  since  recovery  from  strain  can  be  completely 
attained  by  rise  of  temperature,  strain  and  partial 
relaxation  from  strain  must  proceed  simultaneously. 
The  relaxation  temperature  of  high-grade  annealed 
ebonite  is  about  100°.  From  the  fact  that  experi¬ 
ments  in  a  vacuum  give  results  similar  to  those 
obtained  in  dry  air,  it  is  concluded  th.at  adsorbed  air 
films  do  not  play  any  part  in  the  observed  strain 
phenomena,  but  that  the  effects  arc  entirely  due  to 
changes  on  the  solid  surfaces. 

VI.  Curves  arc  given  for  the  strain  effects  produced 
when  zinc,  copper,  tin,  cadmium,  and  iron  rods  arc 
•rubbed  witli  annealed  ebonite  rods  at  various  tem¬ 
peratures.  Zinc  and  tin  are  initially  negative,  copper, 
cadmium,  and  iron  positive  to  ebonite.  Iron  is 
peculiar  in  showing  no  tendency  for  the  charge  to 
reverse  sign  on  continued  rubbing.  Using  fully 
strained  surfaces  and  raising  the  temperature  in  steps 
to  300®,  it  is  found  that  copper  begins  to  relax  at 
162°  and  iron  at  192°,  relaxation  proceeding  rapidly 
in'  both  cases  at  300°.  The  nature  of  surface  strain 
is  discussed.  An  effect  which  simulates,  strain,  inas¬ 
much  as  the  tribo-clcctric  state  of  a  solid  surface  is 
altered  by  the  process  of  rubbing  it  with  a  fabric,  is 
shown  to  be  due  to  the  deposition  on  the  surface  of 
organic  films  derived  from  the  fabric  (cf.  Hardy’s 
“primary  ”  films).  L.  L.  Bircumshaw. 

Validity  of  the  interference  method  for  the 
measurement  of  the  specific  area  of  a  copper 
surface.  F.  J.  Wilkins  (J.C.S.,  1930,  1304— 
1309). — In  the  application  of  the  Constable  interfer¬ 
ence  method  to  the  measurement  of  the  specific  area 
of  the  'oxide  films  on  non-activated  copper  surfaces 
the  values  obtained  for  the  ratio  (A)  of  the  specific  to 
the  apparent  area  arc  anomalous  inasmuch  as  they 
are  always  less  than  unity.  Moreover,  this  ratio  is 
not  constant,  but  increases  by  nearly  50%  with  a 
rise  in  the  oxidation  temperature  from  1S3°  to  305°. 
i  The  ratio  increases  also  with  increase  in  the  thickness 
i  °f  the  film.  Although  activation  of  the  copper  surface 
hv  oxidation  and  reduction  results  in  values  of  A 
greater  than  unity,  the  values  are  still  dependent  on 
the  temperature  of  oxidation.  These  facts  render 
tlie  interference  method  untrustworthy  in  the  applic- 
®tion  to  the  measurement  of  copper  surfaces.  A 
suggested  explanation  of  the  results  is  based  on  the 
occurrence  in  the  oxide  film  of  unchanged  metal 
occlusions.  The  proportion  of  unchanged  metal  to 
!  ox|dc  varies  .„witli  the  conditions  and  extent  of 

J  oxidation.  F.  G.  Tryhorn. 

Coloured  crystalline  stratifications.  Study 
or  p-toluidine,  [3-naphthylamine ,  and  diphenyl- 
®rlne.  (Mlle.)  S.  Boudin  (Compt.  rend.,  1930, 
19°.  1282— 12S4).— A  10%  mixture  of  the  crystalline 


compound  with  water  or  with  15%  alcohol  is  warmed 
in  a  small  dish  until  the  crystals  melt  and  remain 
superfused  to  the  extent  of  20 — 25°.  On  seeding 
with  a  solid  crystal  the  coloured  stratifications  ob¬ 
served  by  Marcclin  (A.,  1918,  ii,  433)  were  obtained. 
With  diphcnylamine  similar  effects  arc  produced  by 
diluting  an  alcoholic  solution  with  a  large  excess  of 
water.  J.  Grant. 

Coloured  stratifications  [produced]  by  sublim¬ 
ation.  A.  Marcelin  and  (Mlle.)  S.  Boudin 
(Compt.  rend.,  1930,  190,  1490—1497;  cf.  preceding 
abstract). — An  apparatus  is  described  for  the  simul¬ 
taneous  production  and  observation  of  crystalline 
tablets  of  (e.g.)  p-toluidine,  with  the  object  of  studying 
the  coloured  stratification  produced  by  discontinuities 
in  thickness.  The  objective  of  a  horizontal  microscope 
is  inserted  in  a  metallic  chamber  containing  a  small 
electrical  sublimation  hot-plate,  and  a  safety-razor 
blade  is  placed  so  that  its  plane  is  vertical  and  normal 
to  the  axis  of  the  objective.  The  crystals  develop  in 
the  direction  of  the  plane  of  the  blade  and  appear  to 
prolong  the  edge.  J.  Grant. 

Adsorption  and  the  permeability  of  mem¬ 
branes.  II.  Copper  ferricyanide  as  a  semi- 
permeable  membrane.  H.  B.  Weiser  (J.  Physical 
Chcm.,  1930,  34,  1820—1837;  cf.  this  vol.,  538).— 
The  adsorption  of  sucrose,  and  of  the  chloride, 
sulphate,  and  ferricyanide  of  potassium  by  copper 
ferricyanide,  and  the  permeability  of  the  copper  ferri¬ 
cyanide  membrane  to  these  substances  in  aqueous 
solution,  have  been  determined.  Copper  ferricyanide 
shows  strong  negative  adsorption  for  sucrose  from 
aqueous  solution,  and  the  membrane  is  impermeable 
to  sucrose  on  account  of  this.  The  order  of  adsorption 
by  the  copper  ferricyanide  gel  is  potassium  ferri- 
eyanidc>sulphate>chloride.  The  adsorption  of  the 
ferricyanide  is  strong,  but  is  not  completely  reversible 
at  any  concentration,  and  hence  the  salt  diffuses 
slowly  through  the  copper  ferricyanide  membrane. 
The  rate  of  diffusion  of  the  salts  through  the  mem¬ 
brane  is  in  the  reverse  order  to  that  of  adsorption. 
The  presence  of  an  adsorbed  solute  in  a  membrane 
retards  the  rate  of  diffusion  of  the  solute  into  and 
through  the  pores,  and  if  adsorption  is  sufficiently 
great,  the  membrane  becomes  impermeable.  The 
adsorption  of  potassium  ferricyanide  by  cadmium 
ferricyanide  gel  is  of  the  same  order  of  magnitude  as 
that  by  copper  ferricyanide,  but  the  permeability  of 
the  former  to  potassium  ferricyanide  is  greater,  since 
the  adsorption  in  this  ease  is  more  readily  reversible 
at  low  concentrations,  and  since  the  cadmium  salt  is 
less  gelatinous  and  gives  a  membrane  with  larger 
pores.  A  porous  membrane  will  bo  semi-permeable 
to  a  solute  provided  that  it  shows  (i)  sufficiently 
strong  negative  adsorption  for  the  adsorbed  film  of 
pure  solvent  to  fill  the  pores  completely,  or  (ii)  suffi¬ 
ciently  strong  positive  adsorption  to  fill  the  pores 
with  a  network  of  oriented  chains  of  adsorbed  solute 
molecules  so  that  no  more  can  enter,  within  the 
range  of  irreversible  adsorption. 

L.  S.  Theobald. 

Collodion  membranes.  XI.  Sieve  effect  of 
membranes  on  a  polydisperse  chromium  hydr¬ 
oxide  sol.  E.  Manegold  and  R.  Hofmann  (Kolloid- 
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Z.,  1930,  52,  201 — 214). — Two  polydisperse  chromium 
hydroxide  sols  arc  defined.  Selective  ultrafiltration 
sjiows  that  one  of  them  contains  about  25%  of  the 
chromium  in  a  form  which  passes  through  a  membrane 
having  pores  of  radius  4-7  141,  and  the  other  contains 
about  30%  in  a  form  which  passes  through  pores  of 
4-4  |x|i  radius,  whilst  the  percentage  of  particles  having 
a  radius  of  less  than  5  [41  is  identical  with  the  per¬ 
centage  of  sol  not  precipitated  by  sulphuric  acid. 
The  course  of  the  filtration  curves  of  polydisperse 
sols  is  affected  by  a  space  hindering  due  to  particles 
of  certain  sizes  and  an  electrostatic  hindering  due  to 
other  particles.  Only  when  the  electrokinetic  poten¬ 
tial  is  maintained  constant  during  the  filtration  can 
the  sieve  effect  of  the  membrane  be  expressed  quan¬ 
titatively.  E.  S.  Hedges. 

Collodion  membranes.  VIII.  Theory  of 
sieve  effect  of  ideal  membranes  on  polydisperse 
dissolved  particles.  E.  Manegold  and  R.  Hof¬ 
mann  (Kolloid-Z.,  1930,  52,  19 — 24). — Theoretical. 
A  further  application  of  the  principles  of  filtration 
developed  in  previous  papers  (cf.  this  vol.,  088). 

E.  S.  Hedges. 

Viscosity  coefficient  of  a  liquid.  R.  6.  Herzog 
(Z.  physikal.  Chem.,  1930, 149,  89 — 90). — It  is  found 
empirically  that  in  order  to  use  Einstein’s  diffusion 
equation  to  calculate  the  molecular  radius,  p,  of  a 
dissolved  substance  from  diffusivity  data  the  term 
representing  the  molecular  radius  in  the  equation 
should  be  replaced  by  p  V9j  V,-,  where  V„  is  the  specific 
volume  of  the  solute  and  F(  that  of  the  solvent.  It 
appears  also  that  p  is  approximately  equal  to  ( V —b)mj 
2 Nm,  where  V  is  the  specific  volume,  b  is  van  tier 
Waals’  coefficient,  and  N  is  Avogadro’s  number.  If 
now  Einstein’s  equation  is  applied  to  a  pure  liquid 
by  employing  the  diffusion  coefficient  of  the  liquid 
into  itself,  calculated  from  the  diffusion  coefficient  of 
an  isomeric  liquid,  it  assumes  the  form  rj=2-Pf/3-7r:, 
where  vj  is  the  viscosity,  P  the  internal  pressure,  and 
l  the  mean  time  between  two  collisions  of  any  given 
molecule.  Values  of  vj  calculated  by  means  of  this 
equation  are  in  good  agreement  with  the  experimental 
values.  R.  Cuthill. 

Utilisation  of  diffusion  coefficients  for  the 
determination  of  mol.  wt.,  particularly  of 
amphoteric  hydroxides  in  aqueous  solution. 
G.  Jander  and  A.  Winkel  (Z.  physikal.  Chem.,  1930, 
149,  97 — 122:  cf.  A.,  1925,  ii,  528). — From  measure¬ 
ments  of  the  diffusion  of  potassium,  lithium,  and 
barium  chlorides  and  thallous  nitrate  in  aqueous 
solution  in  presence  of  a  large  excess  of  the  corre¬ 
sponding  acid  the  diffusion  coefficients,  D,  of  the 
cations  have  been  obtained.  In  order  to  eliminate 
the  effect  of  viscosity  on  D,  however,  the  value  of 
Dz,  where  s  is  the  relative  viscosity  of  the  solvent,  is 
used  for  comparative  purposes.  At  salt  concen¬ 
trations  of  0-001 — 0TiY  Dz  does  not  vary  much  with 
the  concentration,  except  in  the  case  of  lithium 
chloride,  the  diffusivity  of  which  rises  rapidly  with 
increasing  dilution,  doubtless  as  a  consequence  of  the 
presence  of  molecular  and  ionic  complexes  (cf .  Drucker, 
A.,  1913,  ii,  1015). For  a  rise  in  temperature  of  1° 
Dz  increases  by  2-0%  for  all  the  salts.  With  cations 
with  comparatively  large  nuclei,  such  as  K"  and  Ba“, 


Dz  is  approximately  equal  to  1-08/valcncy  at  10°, 
but  this  relationship  is  not  valid  for  ions  with  small 
nuclei.  Examination  of  the  available  data  for  non¬ 
electrolytes  and  weak  electrolytes  shows  that  for  all 
the  members  of  a  group  of  chemically  similar  sub¬ 
stances  the  value  of  DAD,  where  M  is  the  mol.  wt.,  is 
approximately  the  same.  If,  therefore,  the  mol.  wt. 
of  one  member  of  the  group  is  known,  the  mol.  wts. 
of  the  others  may  be  calculated  from  the  values  of 
D.  By  this  method  the  mol.  wts.  of  the  anions  of 
the  alkali  tungstates,  tantalates,  and  molybdates  in 
aqueous  solution  at  various  pu  have  been  obtained. 
For  the  molybdates  a  stepped  curve  results  if  the  ps 
is  graphed  against  the  mol.  wt.  of  the  anion,  showing 
that  at  each  pK  there  is  practically  only  one  species 
of  anion  present,  and  from  the  curve  the  existence  of 
ions  with  1, 3,  G,  12,  and  24  times  the  formula  Mo04  has 
been  deduced.  Ferric  perchlorate,  on  the  other  hand, 
gives  a  smooth  curve,  indicating  that  several  types  of 
anion  are  present  simultaneously  at  all  pn  values,  and 
that  there  is  a  continuous  transition  from  molecular 
dispersity  to  dispersity  low  enough  for  precipitation. 
These  conclusions  arc  confirmed  by  examination  of . 
the  absorption  spectra.  R.  Cuthill. 

Validity  of  Beer's  law  for  violet  solutions  of 
iodine.  J.  Gr6h  and  S.  Papb  (Z.  physikal.  Chem., 
1930,  149,  153 — 160).: — For  solutions  of  iodine  in 
carbon  tetrachloride,  carbon  disulphide,  or  hexane, 
Beer’s  law  is  valid  for  wave-lengths  between  450  and 
G40  mix.  In  the  violet  and  ultra-violet,  however,  the 
molecular  extinction  coefficient  increases  with  increas¬ 
ing  concentration,  which  is  regarded  as  pointing  to 
the  existence  of  the  equilibrium  Sla^^Io  in  the 
solutions.  R.  Cuthill. 

Magnetic  susceptibilities  of  sodium  chloride 
and  bromide  solutions.  M.  H.  Trytten  (TJiiiv. 
Pittsburgh  Bull.,  1928,  25,  35 — 44). — Determinations 
by  the  Quincke  ascension  method  give  the  values 
—0-37x10-®  and  — 0-33x10-®,  respectively. 

Chemical  Abstracts. 

Problems  of  present-day  colloid  chemistry. 
VII,  VIII.  H.  R.  Kruyt  (Chem.  Weekblad,  1930, 
27,  176—179,  241— 244).— VII.  The  phenomenon  of 
lyotropy  is  discussed  in  the  light  of  the  differences  of 
size  of  similar  ions  due  to  varying  degrees  of  hydra¬ 
tion  :  the  greater  is  the  hydration  of  the  ions,  the  less 
water  is  available  for  forming  the  stabilising  Kvdration 
layer  of  the  colloidal  particles ;  the  conditions  obtam- 
ing  thus  resemble  those  in  a  solution  of  an  organic 
substance  the  solubility  of  which  is  depressed  by  the 
addition  of  electrolytes.  The  manner  in  which  the 
water  molecules  are  oriented  around  the  colloidal 
particles  is  also  of  importance. 

VIII.  A  survey  of  certain  outstanding  problems, 
including  adsorption,  thixotropy,  gelatinisation,  and 
the  relationship  of  emulsions  to  true  colloidal  solutions. 

H.  F.  Gillbe. 

Preparation  of  colloidal  solutions  of  nickel 
in  dry  acetone  and  some  preliminary 
ations  on  their  stability.  S.  J.  Folley  and  14 Jr 
Henry  (Mem.  Manchester  Phil.  Soc.,  1928—1929,  '4 
100 — 110). — A  description  of  the  apparatus  used  tor 
the  dispersion  of  nickel  in  dry  acetone  by  means  ot  a 
high-frequency  alternating  current.  Traces  of  water 
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reduce  the  stability  of  such  sols,  but  traces  of  sulphuric 
or  hydrochloric  acid  appear  to  act  as  stabilisers. 
m-Hydroxybenzoic  acid  and  w-nitroanilinc  act  as 
stabilisers.  Other  o-  and  m-compounds  act  similarly, 
but  the  corresponding  p-compounds  do  not. 

J.  0.  Cutter. 

Preparation  and  some  properties  of  tungsten 
and  chromium  hydrosols.  A.  Lottermoser  and 
W.Ribdel  (Kolloid-Z.,  1930,  52,  133— 13S). — Hydro- 
sols  of  tungsten  were  prepared  by  Kuzcl’s  method  and 
the  electrical  conductivity  was  measured.  When  the 
sols  were  diluted  they  became  almost  optically  clear 
on  keeping  and  this  gradual  change  was  found  to  be 
accompanied  by  an  increase  in  electrical  conductivity. 
The  increase  is  due  to  the  formation  of  compounds  by 
the  action  of  dissolved  gases,  and  experiments  in 
which  the  sol  was  diluted  with  water  saturated  with 
different  gases  showed  that  oxygen  has  the  greatest 
effect  in  raising  the  conductivity,  whilst  hydrogen 
lowers  the  conductivity.  A  0-1%  sol  of  tungsten  is 
completely  transformed  into  tungstic  acid  on  keeping 
for  3  months  and  rapidly  by  oxidising  agents  such  as 
hydrogen  peroxide  and  potassium  permanganate. 
The  particles  of  the  sol  are  negatively  charged, 
probably  by  adsorbed  W04"  ions.  The  hydrosol  of 
chromium  prepared  by  alternate  treatment  of  the 
finely-powdered  metal  with  sodium  hydroxide  and 
hydrochloric  acid  is  polydispersc  and  not  very  con¬ 
centrated.  A  method  for  the  purification  of  the  sol 
and  removal  of  the  coarser  particles  is  outlined  and 
the  conductivity  of  the  product  lias  been  measured. 
The  conductivity  increased  with  time  in  a  way  similar 
to  that  reported  for  tungsten  sols,  the  presence  of 
oxygen  having  a  specially  marked  effect,  but  hydrogen 
did  not  reduce  the  conductivity.  The  particles  are 
positively  charged  and  the  mean  diameter  was 
measured  as  140  gg.  The  essential  feature  of  Kuzel’s 
method  of  preparing  metallic  hydrosols  is  probably 
oxidation  of  the  surface  of  the  particles  by  oxygen 
dissolved  in  the  washing  liquids.  E.  S.  Hedges. 

Titanium  dioxide  sols.  H.  Freundlich  and 
W.Kross  (Kolloid-Z.,  1930,  52,  37^6).— The  liter¬ 
ature  contains  little  information  on  the  properties  of 
titanium  dioxide  sol  and  these  have  now  been  inves¬ 
tigated  with  the  following  results.  The  sol  is  posi- 
Jb'dy  charged  and  hydrophobic,  but  a  dilute  sol 
becomes  negatively  charged  when  sodium  hydroxide 
B  added.  The  dispersion  medium  docs  not  contain 
a  detectable  amount  of  titanium  ions  and  none 
appeals  in  the  dialysate,  but  it  is  probable  that  such 
ions  are  adsorbed  on  the  particles  because  the  sol  as 
a  whole  gives  a  positive  test  with  the  usual  reagents 
for  titanium.  Extraordinarily  high  concentrations 
j  'ip  to  64%)  of  titanium  dioxide  can  be  obtained  in 
tne  sols.  Some  of  the  more  concentrated  sols  are 
I  thixotropic  and  others  become  so  on  the  .addition  of 
I  sodium  chloride  or  potassium  sulphate.  Viscosity 
I  measurements  show  the  validity  of  Poiseuille’s  law 
I  ?Kept  for  the  most  concentrated  sols.  The  viscosity 
'  ’meases  with  tho  concentration  of  the  sol,  the 
lnerease  being  more  rapid  at  high  concentrations ;  the 
relative  viscosity  of  a  64%  sol  is  35.  Thixotropic 
j  depart  from  Poiseuille’s  law.  The  surface  tension 
0  even  the  most  concentrated  sols  does  not  differ 


from  that  of  water.  Density  determinations  indicate 
a  value  of  4-77  for  the  colloidal  particles  of  titanium 
dioxide,  whereas  the  density  of  anatasc  is  only 
3-S — 4-3.  The  marked  increase  is  considered  to  be 
due  to  the  compression  of  tho  dispersion  medium  at 
the  surface  of  the  particles.  The  diameter  of  the 
particles  is  60 — -20  gg  and  they  arc  probably  not 
spherical ;  the  concentrated  and  thixotropic  sols 
show  a  weak  positive  streaming  double  refraction. 

,  E.  S.  Hedges. 

Yellow  ferric  hydroxide  sol.  G.  Sciiikorr 
(Kolloid-Z.,  1930,  52,  25 — 31). — The  properties  of  a 
yellow  ferric  hydroxide  sol  have  been  examined.  Tho 
sol  was  made  by  heating  3-5%  ferric  chloride  solution 
at  90°  for  1  hr.,  cooling,  collecting  the  yellow  powder 
which  precipitates,  and  redispersing  this  in  water 
by  vigorous  shaking  of  the  mixture.  The  sol  contains 
a  higher  percentage  of  chlorine  than  the  reddish- 
brown  sol  produced  by  other  methods,  and  tho 
chlorine  is  also  more  strongly  bound.  Nevertheless, 
the  particles  do  not  consist  mainly  of  basic  ferric 
chloride,  but  of  Fc02H.  The  general  behaviour  of 
tho  sols  towards  electrolytes  is  similar  to  that  of  the 
ferric  hydroxide  sol  prepared  by  Graham’s  method. 
With  both  types  of  sol  the  coagulating  power  of  tho 
iodate  ion  is  greater  than  would  be  expected  from  its 
valency  and  this  is  due  to  the  slight  solubility  of  ferric 
iodate.  The  yellow  sol  sediments  rapidly  on  coagul¬ 
ation  and  docs  not  form  a  gel.  After  prolonged 
boiling  of  the  sol  with  very  dilute  hydrochloric  acid 
a  precipitate  is  formed  which  is  peptisod  on  washing, 
forming  a  brick-red  sol  from  which  the  chlorine  is 
more  readily  removed.  The  yellow  sol  is  chemically 
more  reactive  than  Graham’s  ferric  hydroxide  sol. 
The  precipitate  formed  on  heating  ferric  chloride  in 
water  at  90°  may  also  be  peptised  to  form  a  sol  in 
alcohol  and  tho  properties  of  this  sol  do  not  differ 
essentially  from  those  of  tho  hydrosol. 

E.  S.  Hedges. 

Hydrophilic  sol  of  very  low  viscosity  :  the  sol 
of  the  sodium  salt  of  the  nucleic  acid  of  yeast. 
H.  G.  B.  de  Jong  and  N.  F.  de  Vries  (Rcc.  trav. 
chim.,  1930,  49,  65S — 661). — The  viscosity-con¬ 
centration  curve  for  sols  of  sodium  nucleate  from 
yeast  li.as  been  determined  at  42°.  The  effect  of  the 
addition  of  potassium  chloride,  calcium  chloride,  and 
lutcocobalt  chloride  is  to  cause  a  lowering  in  the 
relative  viscosity  of  this  sol.  The  lowering  produced 
by  addition  of  electrolytes  increases  with  the  valency 
of  the  cation.  The  addition  of  alcohol  in  small 
amounts  (up  to  20%)  raises  the  viscosity,  but  with 
larger  amounts  of  alcohol  a  rapid  fall  in  viscosity 
occurs.  A  comparison  is  made  between  the  properties 
of  sols  of  sodium  thymus-nucleate  and  sodium  yeast- 
nucleate.  F.  G.  Tryhorn. 

Dielectric  constants  of  gold  and  mercury  sols. 
A.  Piekara  (Kolloid-Z.,  1930,  52,  179— 184).— A 
description  is  given  of  an  improved  method  for  pre¬ 
paring  sols  of  mercury  by  condensing  mercury  vapour 
in  the  dispersion  medium.  Mercury  sols  in  water, 
paraffin,  and  glycerol,  and  a  gold  hydrosol  prepared 
by  Bredig’s  method  were  used,  the  measurements  of 
dielectric  constant  being  carried  out  by  a  sensitive 
resonance  method.  The  results  do  not  agree  with 
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those  of  Keller  (ibid.,  1921,  29,  193),  but  indicate 
that  the  difference  between  the  dielectric  constants 
of  the  sols  and  the  pure  dispersion  media  is  not 
greater  than  0-1.  E.  8.  Hedges. 

Mercury  as  a  dispersion  medium.  Colloid 
nature  of  iron  amalgam.  M.  Rabinovitsch  and 
P.  B.  Zyvotinski  (Kolloid-Z.,  1930,  52,  31 — 37).- — 
.Iron  amalgam  was  prepared  by  electrolysing  a  solution 
of  ferrous  sulphate  with  a  mercury  cathode.  Such 
an  amalgam  separates  into  its  component  phases 
when  kept  and  the  velocity  of  this  separation  was 
measured  by  placing  the  liquid  amalgam  in  vertical 
tubes  and  at  various  time  intervals  running  off  the 
lower  portion  of  the  contents  and  determining  at 
what  height  in  the  tube  a  test  for  iron  was  obtained. 
From  the  velocity  of  rise  of  the  iron  in  the  amalgam 
the  radius  of  the  iron  particles  was  calculated  by 
application  of  Stokes’  law.  The  velocity  increases 
considerably  with  rising  temperature  and  this  must 
be  ascribed  to  coarsening  of  the  particles,  the  decrease 
in  viscosity  of  the  mercury  being  insufficient  to 
account  for  the  magnitude  of  the  effect.  With 
increasing  concentration  the  amalgam  becomes  more 
viscous  and  appears  to  approach  the  state  of  a  gel; 
the  eventual  separation  from  this  of  mercury  can 
bo  considered  as  a  case  of  synercsis.  The  velocity  of 
separation  of  the  phases  is  not  appreciably  affected 
by  the  addition  of  sodium  amalgam  or  lead  amalgam, 
but  is  increased  by'  the  addition  of  amalgam  of  zinc 
or  tin.  This  behaviour  is  analogous  to  the  influence 
of  electrolytes  on  hydrosols.  These  observations 
indicate  that  iron  amalgam  must  be  considered  as  a 
colloid  system.  The  system  appears  to  be  of  con¬ 
siderable  interest,  because  in  other  systems  where  the 
dispersion  medium  is  liquid  the  stability  is  regarded 
as  determined  mainly  by'  the  electric  double  layer  at 
the  surface  of  the  particles  and  this  in  turn  is  con¬ 
nected  with  the  dielectric  properties  of  the  dispersion 
medium.  These  properties  arc  absent  when  mercury 
is  the  medium.  E.  S.  Hedges. 

Antimony  hydrogel.  A.  F.  Gerasimov  and 
I.  S.  Morozov  (J.  Russ.  Pliys.  Clicm.  Soc.,  1930,  62, 
827 — 832). — If  a  solution  of  albumin  in  acetic  acid 
is  heated  at  100°  for  10  min.,  added  to  a  mixture  of 
antimony  trichloride,  acetic  .acid,  tartaric  acid,  and 
water,  and  treated  with  hypophosphorous  acid  the 
solution  darkens  when  heated  for  15 — 20  min.  at 
100° ;  on  cooling,  an  antimony  gel  separates  on  the 
addition  of  a  few  drops  of  sodium  carbonate  solution. 
When  dissolved  in  dilute  sodium  hydroxide  solution 
and  evaporated  to  dryness  by  heating  at  100°  under 
reduced  pressure  in  the  absence  of  oxygen,  a  black, 
water-soluble  powder  containing  39%  of  antimony 
is  obtained.  Antimony  hydrosols  prepared  by  dis¬ 
solution  of  this  powder  keep  indefinitely  in  the 
absence  of  oxygen ;  on  exposure  to  atmospheric 
oxygen  they  gradually  become  colourless  as  a  result 
of  oxidation.  The  particles  of  colloidal  antimony  arc 
charged  negatively.  R.  Truszkowski. 

Mercury  hydrogel.  A.  F.  Gerasimov  and 
B.  M.  Kozirev  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  833 — 83S). — When  a  solution  of  albumin  in  acetic 
acid  free  from  hydrogen  sulphide  is  added  drop  by 
drop  to  a  mercuric  chloride  solution,  a  black  hydrosol 


which  may  be  coagidated  by  the  addition  of  sodium 
carbonate  is  formed.  When  the  coagulate  is  washed, 
dissolved  in  dilute  sodium  hydroxide  solution,  and  the 
sol  evaporated  to  dryness,  a  black,  water-soluble 
residue  containing  27-6%  of  mercury  is  obtained. 
The  hydrosol  may  be  kept  indefinitely  in  the  absence 
of  oxygen,  and  is  comparatively  fairly  stable  in  its 
presence.  The  colloidal  particles  are  charged  nega¬ 
tively.  R.  Truszkowski. 

Copper  hydrogel.  A.  F.  Gerasimov  and  G.  P. 
Matveev  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  839— 
842). — When  copper  sulphate  solution  is  added  at 
100°  to  a  solution  of  albumin  in  acetic  acid,  free  from 
sulphuric  acid,  and  the  mixture  heated  for  5 — 6  min. 
with  hypophosphorous  acid  the  solution  becomes  black 
to  reflected  light,  and  ruby-red  to  transmitted  light. 
Colloidal  copper  is  precipitated  from  this  by  addition 
of  sodium  carbonate.  When  the  coagulate  is  washed, 
dissolved .  in  dilute  sodium  hydroxide  solution,  and 
the  hydrosol  evaporated  to  dryness,  a  brown,  water- 
soluble  residue  containing  27  %  of  copper  is  obtained. 

R.  Truszkowski. 

Preparation  of  borate,  tungstate,  molybdate, 
and  other  jellies  and  study  of  mercurisulpho- 
salicylic  acid  jellies.  >S.  Prakasii  and  N.  R. 
Dhar  (J.  Indian  Chem.  Soc.,  1930,  7,  3(57 — 378).— 
Jellies  of  chromic  tungstate,  ferric  tungstate,  zircon¬ 
ium  molybdate  and  borate,  and  eerie  borate  have  been 
prepared  by  coagulating  the  sols  obtained  by  dialysing 
mixtures  of  chromic  chloride,  ferric  chloride,  or  ceric 
ammonium  nitrate,  and  sodium  tungstate,  potassium 
molybdate,  or  borax.  Reversible,  stable,  transparent 
jellies  are  obtained  by  dissolving  freshly-precipitated 
mercuric  oxide  in  sulphosalicylic  acid;  jellies  of  the 
sodium  salt  arc  irreversible  with  reference  to  tem¬ 
perature  and  the  jelly-forming  tendency  is  less  than 
for  the  free  acid.  The  dissolving  influence  of  chlorine 
ions  on  these  jellies  is  ascribed  to  the  displacement  of 
mercury  and  not  to  the  formation  of  chloromercuri- 
derivatives  (of. 'Wo.  Ostwald  and  Mertcns,  A.,  1928, 
1097).  J.  R.  I.  Hepburk. 

Clearing  of  clay  turbidities.  F.  Foerster 
(Kolloid-Z.,  1930,  52,  160— 103).— The  rate  of  settling 
of  fine,  stable  suspensions  of  clay  in  water  is  influenced 
by'  the  presence  of  electrolytes  and  particularly  by 
alkalis.  Sodium  hydroxide  increases  the  stability  of 
the  suspension,  but  calcium  hydroxide  causes  rela¬ 
tively  rapid  sedimentation  so  long  as  it  is  present 
at  a  concentration  greater  than  Ar/400.  Calcium  and 
magnesium  sulphates  and  chlorides  settle  the  sus¬ 
pensions  at  a  concentration  of  only  iY/1000.  Ihus> 
the  suspensions  settle  more  readily'  in  haul  than  m 
soft  waters.  In  technical  practice,  the  addition  °t 
milk  of  lime  or  calcium  sulphate  causes  clay  turbidities 
to  clear  completely  in  12  hrs.  E.  S.  Hedges. 

Formation  of  streamers  in  sedimentation- 

B.  A.  Keen  and  K.  R.  Schofield  (Nature,  1930,  t*"' 
93 — 94). — An  explanation  is  suggested  for  the  j^n 
ation  of  streamers  when  suspensions  arc  centrifuge 

L.  S.  Theobald. 

Formation  of  streamers  in  sedimentation- 

C.  E.  Marshall  (Nature,  1930,  126,  94).-^e 
centrifugal  method  previously  described  (this  vo  •> 
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411)  for  determining  particle  size  is  not  invalidated 
by  the  formation  of  streamers.  L.  S.  Theobald. 

Brownian  molecular  motion.  E.  Samuel  (Ann. 
Pliysik,  1930,  [v],  5,  677 — 700). — An  attempt  is  made 
to  confirm  experimentally  the  theoretical  work  of 
Einstein  and  Smoluchowski  on  the  Brownian  move¬ 
ment.  The  quantitative  formulation  involves  the 
well-known  differential  equation  for  diffusion,  and 
the  diffusion  coefficient.  First,  the  accuracy  of  the 
general  laws  of  the  Brownian  movement  is  investigated, 
substances  being  chosen  with  suitable  diffusion 
coefficients,  and,  secondly,  the  dependence  of  the 
diffusion  coefficient  on  viscosity  of  the  medium  is 
determined  in  order  to  see  whether  this  satisfies  the 
theory.  The  first  part  of  the  problem  can  be  solved 
in  two  ways.  Either  the  distance  traversed  by  ultra¬ 
microns  in  a  given  time  can  bo  followed  statistically, 
or  the  time  taken  for  a  given  change  in  position  to 
occur  may  be  obtained.  The  second  method  is 
adopted.  The  sols  used  for  this  work  were  gold  and 
silver.  The  time  taken  was  that  for  a  particle  to  get 
from  the  interior  of  a  limited  space  to  the  surface. 
On  comparison  with  theoretical  expectations  it  is 
found  that  there  are  systematic  deviations.  For  the 
investigation  of  the  dependence  of  the  viscosity  of 
the  medium  on  the  diffusion  coefficient,  glycerol  or 
sucrose  was  added  to  the  metallic  sol.  There  is  a 
striking  deviation  between  the  practical  and  theoretical 
results.  The  diffusion  coefficient  decreases  with 
increasing  coefficient  of  viscosity  much  more  rapidly 
than  it  should  according  to  theory.  This  means  that 
if  the  radius  of  an  ultramicroscopic  particle  is  cal¬ 
culated  by  the  Einstein  formula,  the  value  is  much 
smaller  if  themedium  is  one  of  large  viscosity  coefficient 
than  if  this  coefficient  is  small.  A  direct  determin¬ 
ation  of  the  radius  of  the  particles  by  counting  and 
estimating  the  concentration  of  metal  in  the  solution 
shows  that  the  time  determined  in  the  first  part  of 
the  experimental  work,  using  aqueous  solutions,  was 
of  the  right  order.  A  discussion  of  the  sources  of 
error  is  given.  A.  J.  Mee. 

Determination  of  number  of  particles  in  sols 
by  counting  in  the  ultramicroscope.  G.  Wiegner 
a»<J  E.  W.  Russell  (Kolloid-Z.,  1930,  52,  1—18).— 
An  investigation  of  the  methods  of  counting  colloid 
particles  in  the  ultramicroscope  has  been  made  and 
the  errors  due  to  different  influences  arc  computed. 
The  methods  of  numbering  the  micrometer  squares, 
the  effect  of  confining  counts  to  each  particular 
square,  and  the  arrangement  of  the  ultramicroscope 
have  received  attention.  A  comparison  is  made  of 
the  results  of  different  single  observers  in  making  the 
counts  and  the  effect  of  two  observers  working  in 
conjunction;  the  results  of  using  different  methods 
°t  registering  the  counts  are  also  compared.  A  study 
of  the  influence  of  polydispersity  of  the  sol  on  the 
determination  of  average  particle  size  shows  that  a 
Wght  particle  in  the  field  may  prevent  the  detection 
°f  many  smaller  particles  and  lead  to  erroneous 
faults.  E.  S.  Hedges. 

Determination  of  number  of  particles  in  sols 

^ footing  in  the  ultramicroscope.  G.  Wiegner 
andE.  W.  Russell  (Kolloid-Z.,  1930,  52,  189—201; 


cf .  preceding  abstract). — A  mathema  tical  investigation 
of  theerrors  of  counting  particles  in  the  ultramicroscope . 

E.  S.  Hedges. 

Use  of  ultra-violet  light  in  the  microscopical 
measurement  of  particle  size.  G.  S.  Haslam 
and  C.  H.  Hall  (J.  Franklin  Inst.,  1930,  42,  777— 
789). — Photomicrographs  of  zinc  oxide  dispersions  have 
been  taken  using  ultra-violet  light.  No  advantage 
over  ordinary  blue  light  is  found  in  the  case  of  coarser 
particles,  but  with  fine  ones  the  ordinary  methods  give 
results  which  are  too  large.  W.  E.  Downey. 

Application  of  the  photo-electric  effect  to  the 
determination  of  the  relation  between  number  of 
particles,  particle  size,  and  magnitude  of  light 
dispersion.  I.  N.  N.  Andreev.  N.  A.  Kudr- 
javzev,  and  T.  A.  Stessei,  (Kolloid-Z.,  1930,  52, 
184 — 189). — Rayleigh’s  formula,  7=/UiFi/XJ,  giving 
the  relation  between  light  dispersion,  particle  size, 
and  wave-length  suffers  from  the  fact  that  the  con¬ 
stant  K  cannot  be  evaluated  because  the  measurement 
of  turbidity  by  the  colorimetric  method  does  not  give 
absolute  values  for  the  magnitude  of  light  dispersion. 
A  photo-electric  method  of  measuring  the  dispersed 
light  has  been  applied  to  turbidities  of  colophony  and 
of  staphylococci  (particle  radius  0-146 — 0-42  g,  and 
thus  of  the  order  of  magnitude  of  wave-lengths  of 
light)  and  to  suspensions  of  certain  spores  having  a 
radius  of  1-85 — 2-04  (considerably  greater  than  wave¬ 
lengths  of  light).  From  the  measurements  of  light 
dispersion,  of  number  and  size  of  particles  by  counting 
under  the  ultramicroscopc,  and  using  light  of  known 
wave-length,  the  mean  value  of  K  is  calculated  to  be 
3-98  Xl(H.  The  light  dispersion  is  expressed  in 
amperes  and  not  in  units  of  light.  E.  S.  Hedges. 

Dependence  of  viscosity  of  cellulose  solutions 
on  temperature.  E.  Berl  and  H.  Umstattek 
(Z.  physikal.  Chem.,  1930, 148, 471— 474).— A  method 
for  determining  the  viscosity  of  small  quantities  of 
solution  is  described.  Viscosity  measurements  of 
solutions  of  cellulose  acetate  ami  cellulose  nitrate  in 
acetone  have  been  made  at  temperatures  between  20° 
and  48-5°.  The  fluidity  varies  approximately  linearly 
with  the  square  of  the  temperature.  M.  S.  Burr. 

Flocculation  of  colloidal  solutions.  A.  Boutaiuc 
(Chim.  et  Ind.,  1930,  23,  1339— 1332).— A  resume  of 
the  action  of  electrolytes  and  of  radiations  on  colloids, 
and  the  interaction  of  hydrophobic  and  hydrophilic 
sols.  *  E.  S.  Hedges. 

Effect  of  dilution  on  the  coagulation  of  arsenious 
sulphide  hydrosols  in  its  relation  to  the  arsenious 
oxide  content.  J.  N.  Mukherjee  and  S.  C.  Gan¬ 
guly  (J.  Indian  Chem.  Soc.,  1930,  7,  465 — 472). — 
The  coagulation  of  arsenious  sulphide  hydrosols  with 
solutions  of  hydrogen,  potassium,  lithium,  and  barium 
chlorides  shows  that  increasing  concentration  of  arse¬ 
nious  oxide  sensitises  the  sol ;  this  is  in  keeping  with 
the  observed  decrease  in  cataphoretic  speed  (A.,  1929, 
261 ).  Dilution  diminishes  the  speed,  but  stabilises  the 
sol.  This  contrast  can  be  accounted  for,  not  on  the 
basis  of  a  change  in  the  concentration  of  arsenious 
oxide,  but  from  a  consideration  of  the  effect  of  dilution 
(cf.  Mukherjee  and  Sen,  J.C.S.,  1919,  115,  461 ;  also 
Kruyt  and  Spck,  A.,  1919,  ii,  498). 

J.  R.  I.  Hepburn. 
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Rate  of  coagulation  of  silver  hydrosol.  E .  W.  R ■ . 
Steacie  (J.  Physical  Chcm.,  1030,  34,  1848—1852).— 
The  rate  of  coagulation  by  sodium  chloride  of  silver 
hydrosol,  prepared  by  the  reduction  of  silver  oxide 
with  hydrogen,  has  been  followed  ultramicroscopically. 
The  Smoluchowski  equation  holds  for  conditions  of 
rapid,  but  not  for  those  of  slow,  coagulation.  There 
is  evidence  that  the  initial  particles  arc  unequally 
charged.  L.  S.  Theobald. 

Influence  of  dilution  on  the  stability  of  ferric 
hydroxide hydrosols.  S.  N.Mukhekji  (Kolloid-Z., 
1930,  52,  03 — 66). — By  measuring  the  cataphoretic 
migration  velocity  of  the  particles  of  a  ferric  hydroxide 
sol  an  attempt  has  been  made  to  find  a  relation 
between  dilution  and  stability  of  a  sol.  The  results 
show  that  the  influence  of  dilution  is  very  com¬ 
plicated  and  that  the  relation  cannot  yet  be  dis¬ 
cussed  successfully.  E.  S.' Hedges. 

Coagulation  of  ferric  oxide  sols  by  gas  bubbles. 
H.  M.  Stark  (J.  Aracr.  Chcm.  Soc.,  1930,  52,  2730— 
2742). — The  ferric  oxide  sol  described  by  Sorum  (A., 
1928,  703)  contains  particles  with  an  average  diameter 
of  59  pn  for  which  the  elcctrokinctic  potential  is  64 
millivolts.  The  colloid  is  coagulated  by  a  stream  of 
bubbles  of  air,  nitrogen,  oxygen,  or  hydrogen,  the 
coagulating  power  of  which  is  not  widely  different. 
The  effect  is  not  due  to  impurities  or  free  electrons, 
since  the  gas  docs  not  lose  its  efficacy  by  passage 
through  several  quantities  of  sol.  The  height  of  the 
column  of  sol  affects  the  weight  of  iron  oxide  coagul¬ 
ated  only  in  so  far  as  the  volume  of  the  sol  varies  with 
the  height.  Variation  of  bubble  size  is  without  effect, 
but  with  increasing  rate  of  flow  the  coagulating  power 
passes  through  a  maximum.  Carbon  dioxide  does 
not  cause  coagulation,  since  this  changes  the  pH  of  the 
sol  from  6-4  to  4-3,  and  experiments  with  acetate  buffer 
solutions  show  that  the  sol  is  unstable  to  air  bubbles 
only  when  the  pn  is  greater  than  4-6.  The  addition 
of  electrolytes  facilitates  coagulation  by  gas  bubbles 
and  coagulation  values  are  tabulated.  The  velocity 
of  coagulation  of  sols  in  0-02 — 0-1  millimolar  potassium 
sulphate  has  been  investigated.  The  Smoluchowski 
equation  for  rapid  coagulation  is  applicable,  and  the 
logarithms  of  the  velocity  coefficients  bear  a  linear 
relation  to  the  concentration  of  electrolyte  when  this 
is  low  (cf.  Schalck  and  Szegvari,  A.,  1924,  ii,  115). 
The  addition  of  small  quantities  of  higher  alcohols 
decreases  the  stability  of  the  sol,  and  a  certain  con¬ 
centration  of  alcohol  corresponds  with  minimum 
stability.  In  view  of  the  conclusions  of  McTaggart 
(A.,  1914,  ii,  762)  these  results  show  that  the  coagul¬ 
ation  is  not  primarily  due  to  the  neutralisation  of  the 
charge  on  the  colloid  by  that  on  the  bubble.  Although 
the  sol  is  coagulated  by  any  forms  of  mechanical 
agitation,  this  is  not  the  chief  factor  in  the  action  of 
the  bubbles.  Coagulation  by  bubbles  is  believed  to 
occur  by  adsorption  of  the  colloid  which  is  carried 
to  the  surface  of  the  sol,  forming  there,  when  the 
bubble  bursts,  a  localised  layer  of  liquid  containing  a 
high  concentration  of  particles  which  coagulate  by 
ordinary  kinetic  methods.  J.  G.  A.  Griffiths. 

Chloride-free  ferric  oxide  hydrosols  and  the 
Burton-Bishop  rule.  R.  C.  Judd  and  C.  H. 
Sorum  (J.  Amcr.  Chem.  Soc.,  1930,  52,  259S— 2602; 


Boutaric  and  Perrcau,  A.,  1927,  825). — It  is  found  that 
the  flocculation  of  chloride-free  colloidal  ferric  oxide 
(Sorum,  A.,  1928,  703)  by  various  electrolytes  follows 
the  Burton-Bishop  rule  (A.,  1921,  ii,  176;  cf.  Kruyt 
and  van  der  Spek,  A.,  1919,  ii,  498).  The  flocculation 
values  are  lower  than  previously  reported  and  for 
univalent  anions  arc  increased  by  raising  the  valency 
of  the  cation.  By  the  addition  of  suitable  quantities 
of  ferric  chloride,  the  sol  could  be  made  to  exhibit 
properties  identical  with  those  of  sols  prepared  by 
other  observers  (loc.  cii.).  J.  G.  A.  Griffiths. 

Ageing  of  aqueous  ferric  chloride  solutions. 
E.  Lesche  (Kolloid-Z.,  1930,  52,  178— 179).— Ex¬ 
periments  on  the  ageing  of  ferric  chloride  solutions 
between  the  concentration  10'3  and  10~6  mol.  per  litre 
have  been  carried  out  by  measuring  the  change  in 
electrical  conductivity.  The  formation  of  a  pre¬ 
cipitate  during  the  hydrolysis  does  not  affect  the 
course  of  the  ageing  curve.  The  results  suggest  that 
the  process  consists  of  a  gradual  transition  of  the 
hydrolysis  product  from  a  hydrophilic  to  a  hydro- 
phobic  colloid,  the  process  being  irreversible.  The 
light  absorption  of  ferric  chloride  solutions  during 
ageing  was  also  measured  and  the  results  show  that 
the  absorption  is  displaced  in  the  direction  of  longer 
wave-length.  E.  S.  Hedges. 

Composition  of  the  intermicellar  liquid  and 
the  precipitation  of  colloidal  solutions  of  uranium 
ferrocyanide.  N.  P.  Chatterjee  (Kolloid-Z.,  1930, 
,52,  214 — 219). — When  colloidal  uranyl  ferrocyanide 
is  precipitated  by  excess  cither  of  potassium  ferro¬ 
cyanide  or  of  uranyl  nitrate  the  supernatant  solution 
gradually  develops  acidity  when  kept  in  contact 
with  the  precipitate  and  some  peptisation  of  the 
precipitate  occurs.  It  is  probable  that  the  sol  owes 
its  negative  charge  to  the  adsorption  of  ferrocyanide 
ions  in  the  form  of  hydroferrocyanic  acid,  Cvspeeially 
in  view  of  the  greater  coagulating  power  of  uranyl 
nitrate.  Investigation  of  the  precipitating  action  of 
some  electrolytes  showed  that  with  the  exception  of 
sodium  nitrate  all  the  electrolytes  used  precipitated 
dilute  sols  more  readily  than  the  concentrated  sols. 
Uranyl  and  silver  ions  have  a  greater  coagulating 
effect  than  corresponds  with  their  valency.  The 
effect  of  dilution  on  the  stabilising  influence  of 
potassium  ferrocyanide  was  also  studied,  but  the 
results  arc  of  a  complicated  nature. 

E.  S.  Hedges. 

Ion-antagonism  in  colloid  models.  Ill- 
fluence  of  dehydrating  media  on  the  coagulation 
of  hydrophilic  sulphur  sols  by  electrolytes  and 
electrolyte  mixtures.  W.  A.  Dorfman  (Kolloid-Z., 
1930,  52,  66— 81).— Experiments  on  the  sensitisation 
of  a  hydrophilic  sulphur  sol  by  dehydrating  organic 
liquids  lead  to  the  view  that  hydrophilic  and  hydro- 
phobic  colloids  differ  only  quantitatively  and  not 
essentially  in  nature.  Methyl  and  ethyl  alcohols, 
acetone,  and  tannin  sensitise  the  sulphur  sol,  but  do 
not  coagulate  except  in  the  presence  of  electrolyte  > 
and  the  effect  is  due  mainly  to  the  dehydrating 
influence  of  these  substances.  The  Schulze-HaKJ 
rule  and  the  lyotropic  series  of  cations  are  maintain 
in  the  presence  of  the  dehydrating  medium.  1  * 
process  of  coagulation  consists  of  two  stages .  I  / 
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neutralisation  of  the  charge  on  the  particles  and 
(6)  salting  out  of  the  sol.  E.  S.  Hedges. 

Activity  of  ions  in  suspensions.  W.  U.  Behrens 
(Kolloid-Z.,  1930,  52,  61— 63).— The  activity  of  the 
chlorine  ion  and  the  hydrogen  ion  in  suspensions  of' 
some  soils  and  of  kaolin  is  greater  than  that  in  the 
centrifuged  dispersion  medium.  This  supports  the 
theory  advanced  by  Wicgner  (this  vol.,  696). 

E.  S.  Hedges. 

Theory  of  the  formation  of  periodic  structures. 
E.  S.  Hedges  (Kolloid-Z.,  1930,  52,  219—222).— 
Experimental  results  are  described  which  arc  at 
variance  with  Wo.  Ostwald’s  “  diffusion  wave 
theory  ”  of  the  formation  of  periodic  structures 
(A.j  1925,  ii,  530).  Examples  arc  given  of  periodic 
structures  formed  through  irreversible  chemical  re¬ 
actions,  by  coagulation,  and  by  salting-out,  where 
the  condition  of  three  diffusion  waves  postulated  by 
Ostwald’s  theory  is  not  operative. 

E.  S.  Hedges. 

Formation  of  spirals  by  chemical  precipitation. 
R.  E.  Liesegang  (Naturwiss.,  1930, 18,  645 — 646). — 
The  spiral  structures  found  by  Schikorr  (ibid.,  1930, 
18,  376)  arc  simply  varieties  of  the  ordinary  Liese¬ 
gang  rings.  A  photograph  showing  the  occurrence 
of  these  spirals  in  silver  chromate  precipitated  in 
gelatin  is  reproduced.  W.  R.  Angus. 

Periodic  precipitation  in  aqueous  solutions. 
H.  W.  Morse  (J.  Physical  Clicm.,  1930,  34,  1554 — 
1577). — A  simple  method  for  obtaining  periodic  pre¬ 
cipitation  by  double  decomposition  in  aqueous  solu¬ 
tion  is  described.  Periodic  precipitates  have  been 
obtained  in  the  formation  of  the  less  soluble  com¬ 
pounds  of  lead,  silver,  and  mercury,  of  barium 
sulphate  and  carbonate,  of  cupric  sulphide  and 
chromate,  manganous  hydroxide  and  carbonate, 
thallous  iodide  and  chromate,  cadmium  hydroxide, 
andcsesium  alum.  Photomicrographs  are  reproduced 
aud  discussed .  The  precipitates  are  definitely  crystall¬ 
ine,  and  the  rings  are  often  widely  separated,  but 
no  fine  structure  has  been  observed.  The  specific 
surface  of  the  precipitate  is  small.  There  is  super¬ 
saturation  of  the  precipitate  when  it  appears,  and 
the  precipitation  begins  in  the  absence  of  solid.  The 
rapid  rate  of  change  of  concentration  of  the  reacting 
substances  determines  the  release  of  supersaturation 
in  the  absence  of  the  solid  phase.  The  resultant  rapid 
increase  in  the  degree  of  supersaturation  determines 
the  appearance  of  the  solid  phase,  and  the  importance 
°f  other  factors  is  negligible  in  comparison.  The 
kw  of  diffusion  being  assumed,  periodic  precipitation 
chn  be  explained  by  the  fact  that  solutions  which  are 
slightly  supersaturated  may  persist  for  an  indefinite 
time  before  release,  whilst  those  highly  supersaturated 
™ay  persist  for  a  time  which  is  comparatively  short, 
j  The  rings  in  water  follow  the  same  rule  of  constancy 
°f  the  ratio  of  separation  of  successive  rings  as  do 
systems  in  gelatin.  L.  S.  Theobald. 

|  Silicic  acid  gels.  TV.  Effect  of  electrolytes 
on  time  of  setting  of  gel-forming  mixtures.  M. 
Frasad  and  R.  R.  Hattiangadi  (J.  Indian  Chein.  Soc., 
7,  341—346 ;  cf.  this  vol.,  414).— Sodium  and 
potassium  salts  of  nitric,  sulphuric,  hydrochloric,  and 
acetic  acids  accelerate  the  rate  of  setting  when  added 


to  the  gel-forming  mixtures — sodium  silicate  solution 
of  4%  silicic  acid  content  and  ammonium  acetate  or 
acetic  acid.  The  order  of  coagulating  power,  in  acid 
or  alkaline  solution,  is  KOAc>NaOAc  ;  KCl>NaCl ; 
KN03>NaN03;  and  for  anions  C1>N03>S04. 

J.  It.  I.  Hepburn. 

Influence  of  concentration  of  coagulating 
electrolyte,  time,  and  temperature  on  the 
syneresis  of  some  inorganic  jellies.  S.  Prakash 
and  N.  R.Diiar  (J.  Indian  Chem.  Soc.,  1930,  7,  417 — 
434 ;  cf.  preceding  abstract). — The  jellies  studied  were 
ponceaux-rcd,  ferric  arsenate,  phosphate,  and  borate, 
chromium  arsenate,  vanadium  pentoxidc,  zirconium 
hydroxide,  molybdate,  and  borate,  and  manganese 
dioxide.  Whenever  a  jelly  is  formed  by  the  addition 
of  electrolytes  to  a  jelly-forming  sol,  the  amount  of 
subsequent  syneresis  increases  continuously  with  the 
concentration  of  the  added  electrolyte,  with  rise  in 
temperature,  and — up  to  a  limiting  value — with  time. 
The  phenomenon  of  syneresis  is  explained  by  the 
authors’  hydration  and  agglomeration  hypothesis 
(A.,  1929,  1008);  the  addition  of  a  coagulating 
electrolyte  to  a  jelly-forming  sol  diminishes  the  charge 
on  the  colloidal  particle,  and  the  hydration  is  increased 
until  a  jelly  is  obtained.  By  adding  a  further  amount 
of  electrolyte  the  same  forces  which  bring  about  the 
hydration  cause  the  particles  to  agglomerate  and  the 
structure  of  the  jelly  undergoes  a  shrinkage.  The 
idea  that  syneresis  is  due  to  re-orientation  of  the 
particles  (Arsem,  A.,  1926,  473)  or  to  heterogeneity 
produced  by  intense  internal  packing  (Usher,  A., 

1929,  1143)  appears  to  be  inadequate  to  explain  the 

phenomenon.  J.  R.  I.  Hepburn. 

Syneresis.  E.  N.  Gapon  (Ukraine  Chem.  J„ 

1930,  5,  58— 61).— The  expression  X/ (P0-P)=//, 

where  X  is  the  percentage  of  the  disperse  phase 
separating  out,  P0  that  concentration  of  it  which 
would  not  exhibit  syneresis,  P  the  given  concen¬ 
tration  of  colloid,  and  H  is  the  syneresis  constant 
characteristic  of  the  given  sol,  is  verified  for  geranin 
and  viscose  sols.  R.  Truszkowski. 

Structure  of  jellies.  II.  P.  Thomas  and  M. 
Sibi  (Rev.  gen.  Colloid.,  1930,  8,  68 — 81 ;  cf.  this 
vol.,  291). — Some  colloid  chemical  properties  of  sor¬ 
bitol  acetal,  benzoylcystine,  benzoyltyrosinc,  quin¬ 
ine  sulphate,  optoquine  sulphate,  lithium  urate, 
eucupine  acetate,  and  apiine  are  described,  par¬ 
ticularly  their  gelation  in  various  dispersion  media. 
When  the  aqueous  sols  of  these  substances  are  cooled 
they  form  transparent  jellies  which  initially  appear 
homogeneous  under  the  ultramicroscope,  but  when 
kept  or  on  the  addition  of  certain  organic  liquids 
(alcohol,  acetone,  etc.)  the  jellies  are  transformed  into 
masses  of  crystals.  These  are  in  the  form  of  long, 
flexible,  intertwining  hairs,  and  when  stirred  or  shaken 
the  structure  is  destroyed.  The  separation  of  the 
dispersion  medium  offers  an  explanation  of  the 
general  phenomenon  of  syneresis.  The  crystals  may 
be  filtered  from  the  dispersion  medium,  dried,  and 
redissolved,  and  when  the  sol  is  cooled  the  jelly  is 
formed  again.  These  observations  support  the  view 
that  jellies  contain  a  solid  phase  and  a  similar  fibrillar 
structure  is  suggested  for  typical  jellies  such  as  gelatin 
and  agar.  It  is  pointed  out  that  gelatin  and  agar 
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jellies  are  rendered  more  fluid  by  repeated  mechanical 
rupture.  E.  S.  Hedges. 

Influence  of  pa  and  concentration  on  surface 
tension  of  gelatin  solutions.  J.  M.  Johlin  (J.  Biol. 
Chem.,  1930,  87,  319 — 325). — For  the  attainment  of 
a  condition  of  true  equilibrium  in  gelatin  solutions  a 
period  of  about  24  hrs.  is  required,  the  period  being 
longer  in  acid  than  in  alkaline  solutions.  Curves  are 
given  showing  the  effect  of  pa  on  the  surface  tension 
of  1%  gelatin  solution  as  determined  by  the  sessile 
bubble  method,  both  at  equilibrium  and  at  earlier 
stages.  At  equilibrium  the  surface  tension  is  in 
general  decreased  by  acid  and  increased  by  alkali, 
the  previously  observed  minimum  at  the  isoelectric 
point  and  maximum  on  the  acid  side  being  present 
only  in  those  curves  obtained  before  equilibrium  is 
reached.  A  relationship  between  surface  tension  and 
concentration  of  gelatin  solutions  exists  which  is 
comparable  to  that  obtaining  in  solutions  of  surface- 
active  substances  of  low  mol.  wt. 

C.  R.  Harington  . 

Swelling  of  gelatin  in  acid  and  salt  solutions. 
II.  W.  von  Moraczewski and  8.  Grzycki  (Biochem. 
Z„  1930,  221,  331—348;  cf.  A.,  1929,  880).— In  salt 
solutions  the  extent  to  which  gelatin  swells  increases 
with  the  concentration  of  the  salt,  and  in  equally 
concentrated  solutions  of  different  salts  that  solution 
which  has  lowest  density  produces  greatest  swelling. 
Salts  of  tervalent  cations  cause  greater  swelling  than 
do  those  of  bivalent  cations,  and  these  again  cause 
greater  swelling  than  do.  salts  of  univalent  cations. 
Possibly  as  a  result  of  the  formation  of  molecular 
aggregates  there  is,  in  the  case  of  sulphates  and 
citrates,  a  decrease  in  the  swelling  power  at  higher 
concentrations  of  the  salts,  for,  other  conditions  being 
equal,  swelling  power  seems  to  depend  on  molecular 
size.  Acids  are  more  powerful  as  swelling  agents 
than  are  salts  and  in  almost  all  cases  exhibit  a  maxi¬ 
mum  power  at  a  certain  concentration.  The  swelling 
power  of  dilute  acids  depends  on  dissociation.  As 
regards  swelling  power,  0*1  Absolutions  of  citric, 
tartaric,  and  acetic  acids  form  a  descending  series  in 
the  order  given.  It  is  supposed  that  swelling  power 
is  related  to  the  space-filling  capacity  of  the  dissolved 
substance  and  hence  to  the  extent  to  which  it  binds 
water.  W.  McCartney. 

Work  and  heat  of  swelling.  R.  Fricke  and 
J.  LffKE  (Z.  Elcktrochem.,  1930,  36,  309— 320).— The 
connexion  between  the  vapour  pressure  and  the 
composition  of  agar-agar,  casein,  and  maidenhair 
hydrogels  has  been  traced  by  a  static  differential 
method  for  both  the  dehydration  and  the  hydration 
processes  at  0°  and  at  10°.  Agar-agar  and  casein 
show  pronounced  hysteresis,  whereas  maidenhair 
shows  none  and  attains  vapour-pressure  equilibrium 
relatively  rapidly.  The  values  of  the  differential 
maximum  work  of  swelling,  A,  are  calculated  from 
the  relative  vapour  pressures,  and  those  of  the  differ¬ 
ential  heat  of  swelling,  U,  from  the  temperature 
coefficients  of  the  relative  vapour  pressures.  In  con¬ 
tradiction  to  the  assumption  made  by  Katz  (A.,  1917, 
ii,  245)  V  differs  in  value  considerably  from  A.  The 
same  holds  for  the  integrated  heat  of  swelling  U'  and 
the  integrated  work  of  swelling  A'.  The  change  of 


the  heat  of  swelling  with  concentration  in  agar-agar 
and  casein  gels  has  been  measured  directly,  yielding 
results  in  good  agreement  with  those  calculated  from 
the  vapour-pressure  data.  J.  W.  Smith. 

Relation  to  temperature  of  the  viscosity  ol 
some  protein  solutions.  S.  Akagi  (J.  Biochem., 
Japan,  1930,  11,  423 — 425). — Between  20°  and  60“ 
the  viscosity  of  a  0-2%  serum-  or  egg-albumin  solu¬ 
tion  is  nearly  independent  of  the  temperature. 

Chemical  Abstracts. 

Physical  chemistry  of  proteins  in  non-aqueous 
and  mixed  solvents.  I.  State  of  aggregation 
of  certain  proteins  in  aqueous  carbamide  solu¬ 
tions.  N.  F.  Burk  and  D.  M.  Greenberg  (J.  Biol. 
Chem.,  1930,  87,  197 — 238). — Concentrated  solutions 
of  carbamide,  although  less  efficient  ionising  solvents 
than  water,  have  a  marked  solvent  capacity  for  pro¬ 
teins.  The  osmotic  pressure  of  a  variety  of  proteins 
in  solution  in  6-66.il/  aqueous  carbamide,  buffered  at 
the  isoelectric  point  of  the  respective  protein,  was 
determined.  With  increase  in  the  concentration  of 
protein  the  osmotic  pressure  increased  at  a  dispro¬ 
portionately  high  rate.  The  relation  between  con¬ 
centration  and  osmotic  pressure  could  be  rendered 
linear  by  applying  the  equation  (7=.100C7(100— hC"), 
O'  being  the  observed  concentration,  and  h  a  constant 
which,  for  caseinogen,  edestin,  and  hannoglobin  has 
the  value  2-80,  and  probably  represents  solvation  of 
the  proteins  to  the  extent  of  2-8  g.  of  solvent  per  g. 
The  results  lead  to  approximate  values  of  33,600, 
49,500,  34,300,  and  36,000  for  the  mol.  wt.  of  caseino¬ 
gen,  edestin,  hmmoglobin,  arid  egg-albumin,  respect¬ 
ively.  The  state  of  aggregation  of  hajmoglobin  is 
thus  changed  in  carbamide  solution,  since  its  mol.  wt. 
in  water  or  aqueous  glycerol  is  twice  as  great.  On 
the  other  hand,  the  aggregation  of  egg-albumin  is  not 
altered  by  the  carbamide,  although  this  protein,  as 
well  as  haemoglobin,  is  denatured  in  such  solutions. 

C.  R.  Haringtox. 

Complex  coacervation.  III.  Complex  coa- 
cervates  in  physiological  media.  IV.  Behaviour 
of  complex  coacervates  in  the  electric  field. 
H.  G.  B.  de  Jong,  W.  A.  L.  Dekker,  and  0.  S. 
Gwan  (Biochem.  Z.,  1930,  221,  392—402,  403 — 417; 
cf.  A.,  1929, 1382 ;  this  vol.,  158,  994).— III.  Complex 
coacervates  can  be  prepared  within  physiologically 
possible  pu  limits  from  clupein  and  gelatin,  iciithyo- 
coll,  crystalline  egg-albumin,  caseinogen,  gum-arabic, 
thymus-nucleic  acid,  or  yeast-nucleic  acid,  but  when 
serum-albumin  is  the  second  component  it  undergoes 
rapid  denaturation.  It  is  possible  to  make  complex 
coacervates  either  within  or  outside  physiologically 
possible  pa  limits  when  physiological  concentrations 
of  sodium  chloride  (or  of  this  salt  with  calcium 
chloride)  are  also  present.  The  capillary  electric 
charges  of  the  colloid  components  are  factors  of  the 
greatest  importance  in  the  process  of  formation  of 
complex  coacervates.  Complex  coacervates  may  take 
part  in  the  building  up  of  living  substance. 

IV.  By  means  of  an  apparatus  described,  tne 
behaviour  in  an  electric  field  of  drops  of  complex 
coacervates  has  been  investigated.  In  mixtures  m 
which  the  positive  component  predominates  the  drops 
are  positively  charged  ;  in  those  in  which  the  negative 
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predominates  they  are  negatively  charged.  In  a 
sufficiently  powerful  direct  or  alternating  electric  field 
the  drops  of  various  coacervates  exhibit  in  varying 
degree  the  effect  described  by  Buchner  and  van  Royen 
(this  vol.,  29).  This  effect  is  due  to  a  difference  in 
conductivity  between  the  coaccrvate  and  the  liquid 
with  which  it  is  in  equilibrium.  Under  the  influence 
of  direct  current  of  appropriate  strength  the  drops  of 
complex  coacervates  undergo  reversible  changes, 
resulting  in  the  formation  of  large  numbers  of  fine 
-droplets.  This  disintegration  takes  place  in  various 
ways  and  is  affected  by'  the  charge  on  the  drops  and 
by  tlio  viscosity  of  the  liquids.  Complex  coacervates 
from  ph'osphatides  and  proteins  as  well  as  the  coacer¬ 
vates  previously  studied  exhibit  these  effects  in  the 
electric  field,  but  simple  coacervates  have  not  been 
observed  to  show  either  the  Biichner  or  disintegration 
effects.  W.  McCartney. 

Explanation  of  the  irregular  cataphoresis  of 
albumin-methylene  blue  adsorbates  by  means 
of  the  hydrone  theory.  A.  Fodor  (Kolloid-Z., 
1930,  52,  81—87). — Theoretical.  The  anomalous 
cataphoresis  of  proteins  with  adsorbed  methylene-blue 
previously  described  (Fodor  and  .  Mayer,  A.,  1926, 
1091;  1928,  585)  is  explained  by  considering  the  state 
of  dissociation  of  the  water  molecules  in  the  sheath 
surrounding  the  particles.  E.  S.  Hedges. 

Electrokinetic  potential  by  the  method  of 
streaming  potential.  H.  Lachs  and  J.  Biczyk 
(Z.  physikal.  Chem.,  1930,  148,  441 — 463). — An 
improved  method  for  determining  streaming  poten¬ 
tials,  by  which  results  may  be  reproduced  with  an 
accuracy  within’ ±2%,  is  described.  The  streaming 
potential  of  water  depends,  in  a  large  measure,  on 
the  carbon  dioxide  content  of  the  water.  The  stream¬ 
ing  potentials  of  solutions  of  lithium,  potassium, 
rubidium,  and  c cesium  chlorides,  of  concentrations 
5xl0"8  to  10~3-il/  in  water  of  conductivity  0-9  X  10~®, 
through  Jena  glass  capillaries,  have  been  measured 
and  the  electrokinetic  potentials  calculated.  A  maxi¬ 
mum  was  found  at  a  concentration  of  approximately 
3x  lO-4-.!/  for  all  the  salts  investigated.  The  identity 
of  the  order  of  activity  of  the  salts  with  the  lyotropic 
series  of  the  alkali  cations  has  been  con-firmed. 

M.  S.  Burr. 

Hydrolysis  at  the  surface  of  colloidal  platinum 
and  its  effect  on  coagulation  and  charge  reversal 
phenomena.  S.  W.  Pennycuick  (Z.  physikal. 
Chem.,  1930,  148,  413 — 133).— As  previously  shown 
(A-,  1928,  1090;  1929,  643),  the  surface  of  the  par¬ 
ticles  of  a  platinum  sol  contains  both  the  strong  acid 
hexahydroplatinie  acid  and  an  acid  oxide  of  platinum. 
The  sol  has  a  strong  affinity  for  inorganic  bases.  It 
should  therefore  have  a  hydrolytic  action  on  salts. 
The  presence  of  platinic  acid  will  result  simply  in 
■onic  exchange  and  the  liberation  of  free  acid  in 
solution,  the  number  of  ionogen  surface  complexes 
remaining  unchanged.  The  platinum  oxide  should 
bring  about  true  hydrolysis  of  the  salt  and  increase 
the  number  of  ionogen  surface  complexes  by  com¬ 
bination  of  the  oxide  with  the  base  set  free  and 
subsequent  ionisation  of  the  salt  thus  formed.  This 
been  proved  by  the  following  observations  :  (1) 


The  initial  increase  in  electro-kinetic  potential  and 
consequent  slight  peptising  action  due  to  salts  of 
weak  acids  which  arc  already  hydrolysed  in  water. 
(2)  The  existence  of  a  similar  maximum  in  the  electro¬ 
kinetic  potential-concentration  curves  of  neutral 
salts.  (3)  The  distribution  of  bases  at  low  concen¬ 
trations  between  free  acid  and  the  platinum  surface, 
as  determined  by  a  comparison  of  the  titration  curves 
of  the  intermiecllar  liquid  and  the  platinum  sol. 
(4)  Variation  in  the  amount  of  acid  set  free  on  the 
addition  of  different  salts,  salts  of  bivalent  cations 
liberating,  in  general,  more  than  salts  of  univalent 
cations.  (5)  Retention  of  base  by  the  colloid  par¬ 
ticles  as  determined  by  back-titration  of  the  platinum 
sol  with  acid  after  preliminary  addition  of  a  base. 
The  influence  of  hydrolysis  on  coagulation  is  dis¬ 
cussed,  and  it  is  shown  that  univalent  cations  at  low 
concentration  exercise  a  peptising  action  on  the 
colloid.  This  action  is  much  less  marked  for  bivalent 
cations  and  is  non-existent  in  the  case  of  tervalent 
cations.  The  reversal  of  charge  brought  about  by 
ferric  and  aluminium  chlorides  must  be  due  to  a 
reaction  between  the  basic  salts  formed  by  hydrolysis 
and  the  acid  oxide  surface  of  the  sol.  In  ferric 
chloride  solution  this  salt  is  produced  through  direct 
hydrolysis.  Aluminium  chloride,  on  the  other  hand, 
requires  the  presence  of  a  small  quantity  of  sodium 
hydroxide.  M.  S.  Burr. 

Rational  basis  for  the  thermodynamic  treat¬ 
ment  of  real  gases  and  mixtures  of  real  gases. 
J.  A.  Beattie  (Physical  Rev.,  1930,  [ii|,  36,  132 — 
145;  cf.  A.,  1928,  588,  1315).— Mathematical.  It  is 
shown  that  all  the  necessary  relations  for  the  treat¬ 
ment  of  real  gases  and  mixtures  of  real  gases  at 
infinitely  low  pressures  can  be  derived  from  two 
assumptions :  that  at  constant  temperature  the 
energy  of  a  pure  gas  approaches  a  function  of  the 
temperature,  and  that  at  constant  temperature  and 
composition  the  ratio  of  the  equilibrium  pressure  of 
a  gas  in  a  mixture  to  the  product  of  the  mol.  fraction 
of  the  gas  in  the  mixture  and  the  total  pressure  of 
the  mixture  approaches  unity.  N.  M.  Bligii. 

Gibbs-Dalton  law  of  partial  pressures.  L.  J. 
Gillespie  (Physical  Rev.,  1930,  [ii],  36,  121 — 131; 
cf.  A.,  1927,  616;  this  vol.,  292). — Theoretical. 
Various  formulations  of  Dalton's  law  are  discussed. 
The  Gibbs  formulation  is  equivalent  to  the  statement 
that  the  concentration  of  a  gas  is  the  same  at  equi¬ 
librium  on  either  side  of  a  membrane  permeable  only 
to  itself.  Application  to  the  experimental  data  for 
ammonia  and  nitrogen  shows  that  the  Gibbs-Dalton 
law  is  only  an  approximation,  and  error  curves  arc 
given.  Other  applications  are  outlined. 

N.  M.  Bltgh. 

Kinetic  theory  of  vaporisation.  III.  Vapour 
pressure  of  solutions.  S.  C.  Bradford  (Phil. 
Mag.,  1930,  [vii],  10,  160—185;  cf.  A.,  1925,  ii, 
1142).— Theoretical.  Maxwell's  theory  of  the  dis¬ 
tribution  of  molecular  velocities  has  been  amplified 
to  take  into  account  the  effect  of  molecular  attraction. 
The  extended  theory  is  applied  to  obtain  expressions 
for  the  vapour  pressure  of  a  pure  liquid  and  of  a 
solution  in  terms  of  molecular  attraction,  motion,  and 
volume  oid}'.  Complete  data  and  results  are  tabulated 
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for  a  number  of  liquids.  Close  agreement  between 
the  calculated  and  observed  values  indicates  that  the 
vapour  pressures  of  liquids  are  dependent  on  these 
factors  alone.  Hence  for  solutions  it  is  unnecessary 
to  assume  dissociation  of  salt  molecules  to  account 
for  the  greater  reductions  of  the  vapour  pressures  and 
f.-p.  depressions.  Calculated  and  observed  values 
tabulated  for  a  number  of  salt  solutions  show  fair 
agreement.  It  is  shown  that  the  average  velocity  of 
the  molecules  in  a  liquid  cannot  be  the  same  as  that 
in  a  perfect  gas,  since  they  are  under  the  influence  of 
strong  forces.  The  ratio  of  these  two  velocities,  X, 
is  dependent  on  the  cohesion,  K,  of  the  liquid.  Equa¬ 
tions  are  given  for  the  determination  of  K  and  X. 

N.  M.  Bligh. 

Laws  of  dilute  solutions  and  of  perfect  solutions. 
E.  A.  Guggenheim  (J.  Physical  Chem.,  1930,  34, 
1751 — 1757). — Theoretical.  Various  formulae  are  de¬ 
duced  and  discussed.  L.  S.  Theobald. 

Dissociation  theory  of  solution.  S.  C.  Bradford 
(Nature,  1930, 126,  100 — 107). — The  formula  express¬ 
ing  the  vapour  pressure  of  a  liquid  (this  vol.,  1119) 
can  be  extended  to  solutions  of  non-volatile  solutes 
and  shows  that  the  vapour  pressure  of  salt  solu¬ 
tions  is  determined  by  the  attractions,  volumes, 
and  motions  of  the  particles  only.  The  fundamental 
assumption  of  the  dissociation  theory  that  the 
diminution  of  vapour  pressure  is  proportional  to  the 
number  of  solute  particles  present  is  considered  to  be 
incorrect.  The  extra  depression  of  the  f.  p.  of  salt 
solutions  is  determined  by  the  increased  cohesion  of 
the  liquid  resulting  from  the  presence  of  salt  particles 
in  it.  A  direct  disproof  of  the  dissociation  theory 
is  claimed.  The  solubilities  of  different  substances 
can  be  accounted  for  and  the  mechanism  of  solution 
explained  by  a  consideration  of  the  attractions  between 
the  particle's.  L.  S.  Theobald. 

Dissociation  constants  of  quinine,  cinchonine, 
and  cinchonidine.  E.  B.  R.  Prideaux  and  F.  T. 
Winfield  (J.C.S.,  1930,  1587 — 1595). — Results 

obtained  in  the  electrometric  titration  of  quinine, 
cinchonine,  and  cinchonidine  with  the  quinhydrone 
electrode  are  used  to  calculate  the  dissociation  con¬ 
stants  in  solutions  of  various  concentrations.  Quinine 
and  cinchonine  have  almost  identical  constants,  but 
cinchonidine  is  slightly  weaker  as  a  base  in  0  002- M 
solutions.  The  method  is  recommended  for  titration 
using  end-points  specified  in  each  case. 

H.  I.  Downes. 

Apparent  dissociation  constant  of  glycine  ethyl 
ester.  O.  H.  Emerson  and  P.  L.  Kirk  (J.  Biol. 
Chem.,  1930,  87,  597— GOO). — Glycine  ethyl  ester  has 
Kb.  5-37  X  10’";  the  difference  between  this  and  the 
dissociation  constant  of  glycine  accords  with  expect¬ 
ation  on  the  hypothesis  of  Bjerrum  (A.,  1923,  i, 
444).  '  C.  R.  Harington. 

Spectrophotometric  study  of  the  cupripyridine 
ion  in  aqueous  solution.  Aumeras  and  Tamisier 
(Compt.  rend.,  1930,  191,  99—100). — Spectrophoto¬ 
metric  measurements  on  mixed  solutions  of  cupric 
and  pyridine  salts  show  the  existence  of  the  ion 
[Cu(C5H5N)4]++.  For  the  nitrate  the  constant 
[Cu  *  l  j[C5H5N]4/[Cu(C5H5N).,]+'!‘=3-l  xlO"1. 

C.  W.  Gibby. 


Ebullioscopic  determination  of  relative  affinity 
in  the  formation  of  complex  cadmium  ammon¬ 
ium  iodide.  F.  Bourion  and  (Mlle.)  0.  Hun 
(Compt.  rend.,  1930,  191,  97 — 98).— Ebullioscopic 
measurements  show  that  the  formation  of  complex 
salts  in  mixtures  of  potassium  iodide  and  cadmium 
iodide  is  more  extensive  than  for  ammonium  iodide  I 
and  cadmium  iodide.  C.  W.  Gibby.  j 

Complex  formation  amongst  the  nitrates.  H. 
Phenol-silver  nitrate-water  system.  C.  R. 
Bailey  (J.C.S.,  1930,  1534— 1539).— The  high  solu¬ 
bility  of  silver  nitrate  in  phenol  is  due  to  the  form¬ 
ation  of  a  compound  AgNO.,,2C0H5‘OH  which  is 
isolated.  From  the  data  for  the  ternary  system 
at  25°  it  appears  that  silver  nitrate,  unlike  most 
ionic  compounds,  “  salts  in  ”  phenol,  possibly  owing 
to  the  formation  of  the  above  compound.  Some 
new  solubility  values  for  silver  nitrate  in  water  are 
given.  H.  I,  Downes. 

Complex  salts.  III.  Effect  of  alkyl  sub¬ 
stitution  on  the  stability  of  the  dimalonato- 
cupriate  ion.  H.  L.  Riley  (J.C.S.,  1930,  1642- 
1652). — Determination  of  the  effect  of  alkyl  substitu¬ 
tion  on  the  tendency  of  the  malonatc  ion  to  co¬ 
ordinate  with  the  copper  ion  and  form  the  ion  j 
[Cn(CH2-C?04)2l  —  (cf.  A.,  1929,  896)  shows  that  the  .j 
co-ordinating  tendency  is  decreased  most  and  to  an 
approximately  equal  extent  by  the  groups  Ets 
and  Pr%,  the  group  Me2  having  the  next  largest 
effect,  and  the  groups  Me,  Et,  and  Pra  causing  only 
a  slight  decrease ;  the  group  Pi-0  causes  a  relatively  I 
large  increase  in  the  co-ordinating  tendency.  These  ! 
effects  are  correlated  with  other  properties  and 
with  those  of  the  normal  salts ;  thus  the  methyl, 
ethyl,  and  w-propyl  copper  malonates  are  pale  blue 
in  colour,  similar  to  copper  malonatc,  the  isopropyl 
and  dimethyl  compounds  deep  blue,  and  the  diethyl 
and  dipropyl  compounds  green.  H.  I.  Downes. 


Indicator  constants.  I.  M.  IColthoff  (J. 
Physical  Chem.,  1930,  34,  1466— 1483).— Existing 
data  arc  discussed.  The  indicator  constants  are  a 
function  of  the  ionic  strength  of  the  solution,  and  they 
also  depend  on  the  tjqie  of  ion  present.  For  each 
indicator  should  be  derived  a  set  of  data  which  holds 
at  different  ionic  strengths  of  various  electrolyte 
In  practice,  however,  it  is  sufficient  to  give  the 
indicator  constant  at  ionic  strengths  below  01,  and 
to  neglect  the  specific  ion  effect.  This  is  done  for 
the  common  indicators  at  20°.  Methyl-orange  and 
methyl-red  are  suitable  for  accurate  determination, 
since  their  indicator  constants  are  practically 
independent  of  an  ionic  strength  less  than  0-5. 

L.  S.  Theobald. 

Dissociation  constants  of  certain  sulphone* 
phthalein  indicators.  J.  SendroY,  jun.,  on 
A.  B.  Hastings  (J.  Physical  Chem.,  1930,  34,  Iw" 
160S). — A  reply  to  the  criticisms  of  Kilpatrick sn 
Kilpatrick  (this  vol.,  292).  L.  S.  Theobald. 


Comparison  of  the  buffering  powers  of 
and  glycylglycine.  C.  Fromageot  and  51.  "  aTt,  . 
mez  (Compt.  rend.,  1930,  190,  1459— 1402).-ljj 
buffering  action  of  glycylglycine  is  greater  than 
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of  glycine,  which  in  turn  is  greater  than  that  of 
q/cioglycylglycine.  C.  C.  N.  Vass. 

Activity  coefficients  of  ions  in  dilute  solution 
in  ethyl  alcohol-water  mixtures.  L.  A.  Hansen 
and  J.  W.  Williams  (J.  Amer.  Chcm.  Soe.,  1930, 
52,  2759—2767 ;  cf.  Williams,  A.,  1929,  649).— The 
effect  of  0-001 — O-Olilf -sodium  chloride  on  the 
solubility  of  “  crocco-tetranitro-diammino-cobaltiate, 
croceo-sulphate,  and  luteo-iodato  ”  in  water  and  20, 40, 
and  60  mol.-%  ethyl  alcohol-water  mixtures  has 
been  determined  at  25°,  and  the  activity  coefficients 
of  these  sparingly  soluble  salts  have  been  deduced. 
The  limiting  law  of  Debye  and  Hiickel  is  obeyed  in 
sufficiently  dilute  solutions  of  the  salts  of  the  valency 
types  1 — 1  and  1- — 2  even  when  the  solvents  have 
dielectric  constants  as  low  as  34.  Except  in  water, 
the  salt  of  the  3 — 1  type  deviates  from  the  law,  and 
explanations  are  suggested.  J.  G.  A.  Griffiths. 

Thermodynamics  of  ionic  solvation.  E.  Lange 
and  K.  P.  Mischtschenko  (Z.  physical.  Chem.,  1930, 
149, 1 — 41). — The  energy  and  heat  effects  accompany¬ 
ing  ionic  solvation  have  been  investigated  thermo¬ 
dynamically.  In  order  to  calculate  the  energy  change 
in  the  solvation  of  a  gaseous  ion  it  is  necessary  to 
distinguish  the  effect  of  the  electrical  properties  of  the 
solution  from  that  of  its  chemical  properties.  The 
electric  potential  of  the  solution  has  a  component 
due  to  the  existence  of  molecular  orientation  at  the 
surface,  and  another  due  to  inequality  of  the  total 
positive  and  negative  charges.  The  cases  in  which 
both  potentials  have  finite  values,  both  arc  zero,  and 
one  is  zero,  respectively,  are  examined.  By  working 
on  these  lines  the  heat  of  solvation  has  been  related 
to  Galvani  and  Volta  potentials,  and  the  relationship 
between  surface  potentials  and  the  distribution  ratio 
of  an  electrolyte  between  two  immiscible  solvents  has 
also  been  examined.  It.  Ctjthill. 

Equilibrium  constants  of  reactions  involving 
hydroxyl.  A  correction.  D.  S.  Villars  (Proc. 
Nat.  Acad.  Sci.,  1930,  16,  396— 397).— Two  errors 
which  occur  in  a  previous  communication  (A.,  1929, 
1236)  arc  corrected.  One  was  due  to  an  arithmetical 
error  in  the  formula  for  the  entropy  of  oxygen ;  the 
other  was  caused  by  omitting  to  take  account  of  the 
nuclear  degeneracy  of  hydrogen  in  the  hydroxyl  group. 
-The  corrected  equations  for  the  entropies  of  oxygen 
and  hydroxyl  and  a  table  of  the  revised  equilibrium 
constants  are  given.  W.  R.  Angus. 

Electrometric  studies  of  the  precipitation  of 
niobium  and  tantalum,  and  of  molybdenum 
and  tungsten.  D.  D.  Peirce  and  L.  F.  Yntema 
(J-  Physical  Chem.,  1930,  34,  1822— 1825).— The 
Precipitation  of  niobic  and  tantalic  acids  from 
alkalino  solutions  of  hexaniobates  and  hexa- 
tantalates,  and  of  molybdic  and  tungstic  acids  from 
'e  corresponding  potassium  salts  has  been  followed 
electrometrieally.  The  pn  values  at  which  precipit- 
.  °n  occurs  shoxv  the  impossibility  of  separating 
niobium  and  tantalum  by  regulation  of  the  acidity', 
tantalic  acid  is  more  basic  than  niobic  acid. 
Molybdenum  and  tungsten  show  a  marked  difference 
m  the  inflexion  points  in  the  titration  curves,  but  no 
Precipitation  occurs  at  these  points.  The  pa  of  the 


solution  has  to  be  reduced  to  2  before  this  takes 
place,  and  a  mixture  of  the  two  acids  results. 

L.  S.  Theobald. 

Analytical  methods  in  phase-rule  problems. 
G.  W.  Morey  (J.  Physical  Chem.,  1930,  34,  1745 — 
1750). — In  connexion  with  the  graphical  treatment 
of  phase-rule  problems  the  use  of  analytical  methods 
is  illustrated.  L.  S.  Theobald. 

Influence  of  degree  of  dispersion  of  substrates 
on  the  equilibria  of  heterogeneous  systems. 
L.  V.  Nikitin  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
915 — 924). — Dissolution  and  crystallisation  are 
considered  in  reference  to  the  variation  of  the 
equilibrium  between  solution  and  crystals,  in  so  far 
as  this  depends  on  the  dimensions  of  the  latter. 

R.  Truszkowski. 

Vapour  tensions  of  aqueous  solutions  of  some 
hydrated  salts.  J.  Perreu  (Conipt,  rend.,  1930, 
191,  254 — 257).— For  the  determination  of  i  as 
required  in  Le  Chatclicr’s  solubility  equation  for 
hydrated  salts  the  relation  dp/p—idc/c  is  used  in 
tho  form  (logpj— logp2)/(log  ct— log  c2),  where 

Pv  Pz  are  the  vapour  tensions,  and  cv  c2  the  molecular 
concentrations  of  tho  free  w'ater  (i.e.,  excluding  water 
of  crystallisation)  in  nearly  saturated  solutions. 
This  has  been  done  for  tho  salts  NagSaOg.STLO,  at 
20°  and  27°  (i=l-95  and  1-98,  respectively), 
Nft2S04,10H20,  at  30°  (i=l-12),  and  MnCl2,4H20,  at 
20°  (i=2-36).  C.  A.  Silberrad. 

Freezing  of  solutions  as  a  method  of  investig¬ 
ation  in  pure  chemistry.  III.  The  f.-p.  curves 
of  mixtures  of  optically  active  substances  of  the 
camphor  group.  J.  Timmermans  (Bull.  Soc.  chirn. 
Belg.,  1930,  39,  239 — 251). — Although  a  mixture  of 
optical  antipodes  of  the  same  substance  gives  rise  to 
a  racemate,  or  more  often  to  a  pseudo-racemate, 
optical  antipodes  of  different  substances  generally 
gives  a  series  of  mixed  crystals  or  a  eutectic. 

C.  W.  Gibby. 

Iron-nitrogen  system ;  magnetic  investig¬ 
ation.  E.  Lehrer  (Z.  Elcktrochcm.,  1930, 36, 460 — 
473). — The  iron-nitrogen  alloys  obtained  by'  nitrid- 
ation  in  hydrogen-ammonia  mixtures  (cf.  this  vol., 
996)  and  also  by  thermal  decomposition  of  Fe2N  and 
Fe4N  have  been  studied  by  observations  on  the 
magnetisation  temperature  curves  (cf.  loc.  til.),  and 
measurement  of  the  nitrogen  content.  The  phaso 
diagram  obtained  for  the  system  reveals  four  phaso 
boundaries  in  fair  agreement  with  the  work  of  Fry 
and  tho  results  of  V-ray  analysis.  The  temperatures 
of  tho  two  cutectoids  arc  given  as  591  ±4°  and 
650^4°,  and  the  respective  nitrogen  contents  as 
2-35±0-l%  and  4-55±0-2%.  H.  I.  Downes. 

System  sodium  oxide-silica.  F.  C.  Kracek 
(J.  Physical  Chem.,  1930,  34, 1583 — 1598). — The  work 
of  Morey  and  Bowen  (A.,  1925,  ii,  121)  on  the  system 
sodium  metasilicate-silica  has  been  amplified, 
especially  in  the  region  rich  in  sodium  oxide,  using 
the  method  of  quenching  as  well  as  heating  curves. 
Tho  system  contains  three  compounds,  the  ortho¬ 
silicate,  the  metasilicate,  and  the  disilicato :  the  last 
two  compounds  are  stable  at  their  m.  p.,  but  the 
orthosilicate  decomposes  at  1120°  ±0-5°  in  mixtures 
containing  less  than  40-7%  Si02,  before  its  m.  p.  is 
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reached.  The  liquidus  curves  all  indicate  considerable 
dissociation  of  the  liquid.  Tho  metasilicatc  melts 
at  10S9°4;0-5o,  and  the  disilicatc  at  S74°%10  (cf. 
Morey  and  Bowen,  loc.  til.).  The  eutectic  ortho- 
silicate-metasilicate  is  at  1022°  and  43-1%  of  silica, 
whilst  that  of  the  metasilicate-disilicate  lies  at  846° 
and  G2T%  of  silica.  The  stable  eutectic  for  quartz 
and  the  disilicate  occurs  at  793°  and  73-9%  of  silica, 
and  the  metastable  eutectic  for  tridymite  and  the 
disilicate  at  782°  and  74-6%  of  silica.  Sodium 
disilicate  shows  a  reversible  inversion  at  678° ;  above 
706°,  it  takes  up  excess  of  sodium  oxide,  and  above 
768°,  excess  of  silica  into  solid  solution.  The 
equilibrium  diagram  of  the  system  is  reproduced. 

L.  S.  Theobald. 

Influence  of  constitution  on  fusion  curves  of 
binary  systems  of  aromatic  compounds.  A.  L. 
Bernoulli  and  A.  Sarasin  (Helv.  Chim.  Acta, 
1930,  13,  511 — 534). — The  influence  of  the  position 
of  the  second  hydroxyl  group  in  the  benzene  nucleus 
has  been  investigated  for  pyrocatechol,  resorcinol, 
and  quinol  in  the  common  solvent  phenanthrene. 
With  t  he  change  o — >m — ->yj  there  is  a  correspond¬ 
ing  displacement  of  the  eutectic  composition,  viz., 
39 — ->13 — >1  mol.-%  of  the  phenol.  The  fusion 
curve  for  pyrocatechol  is  simple,  but  the  formation 
of  a  compound,  1  phenanthrene :  6  dihydroxy  benzene, 
is  indicated  in  tho  case  of  the  other  two  phenols. 
This  agrees  with  the  results  obtained  by  Krcmann 
and  Janetzky  (A.,  1912,  ii,  1151)  for  the  same  substances 
in  naphthalene.  The  fusion  curves  of  naphthalene 
with  benzoic  acid,  salicylic  .acid,  phenyl  benzoate, 
benzoin,  benzil,  and  benzilic  acid  are  simple  with  well- 
defined  cutcctics  at  32,  9,  61,  14,  41,  and  4  mol.-%  of 
the  respective  benzene  derivative.  Substitution  of  the 
hydroxyl  group  of  benzoic  acid  by  a  more  electro¬ 
negative  group  (as  in  benzoin)  or  addition  of  such  a 
group  (as  in  salicylic  acid)  causes  the  eutectic  to  occur 
at  a  smaller  mol. -percentage  of  the  benzene  derivative, 
whilst  substitution  by  or  addition  of  electropositive 
groups  produces  the  reverse  effect.  Benzoic  acid, 
salicylic  acid,  and  benzoin  exist  as  double  molecules 
in  naphthalene  solution,  but  the  other  three  substances 
are  not  associated.  Bor  all  the  mixtures  studied 
Raoult’s  law  remains  approximately  valid  up  to  very 
high  temperatures.  F.  L.  Usher. 

Borates.  The  system  Na20-B203-H.,0.  U. 
Sborgi  and  L.  Amelotti  (Gazzetta,  1930,  60,  46S — 
474). — The  ternary  isotherm  for  this  system  has 
been  determined  at  45°.  At  this  temperature  the 
following  solid  phases  have  been  identified : 

Xa0H,Ho0 ;  2Na.,0,B„03,H.,0 ;  Na,0,B.203,H.,0 ; 

Na“,0,B203.4H20~;  Na”,0,B,03~8H,0 ;  “ 

Na,0,2B203,10H,0 ;  Xa2O,5B"2O3,10H2O. 

F.  G.  Tryhorn. 

System  benzoic  acid-o-phthalic  acid-water. 
H.  L.  Ward  and  S.  S.  Cooper  (J.  Physical  Chem., 
1930,  34,  1484 — 1493). — The  solubilities  of  benzoic 
and  phthalic  acids,  alone  and  admixed,  have  been 
determined  in  water  by  the  synthetic  method  over 
the  range  25°  to  the  m.  p.  of  the  acids.  The  critical 
solution  temperature  for  benzoic  acid  is  117-2°  with 
32%  of  acid,  and  the  triple  point  lies  at  94-6°.  The 
synthetic  method  is  not  very  satisfactory  in  the  case 


of  phthalic  acid  on  account  of  the  slowness  with  which 
equilibrium  is  reached.  The  m.-p.  curve  for  the  two 
acids  has  also  been  determined ;  the  eutectic 
temperature  lies  at  117-3°  with  91-3%  of  benzoic 
acid.  The  ternary  diagram  for  the  system  benzoic 
acid-phthalic  acid-water  for  temperatures  above 
70°  is  given.  L.  S.  Theobald. 

System  sodium  oxide-silica-zirconium  di¬ 
oxide.  J.  D’Ans  and  J.  Loffler  (Z.  anorg.  Chem., 
1930,  191,  1 — 35). — The  f.-p.  diagram  for  the  system 
sodium  oxide-silica  and  part  of  the  diagram  for  the 
system  sodium  oxide-silica-zirconium  dioxide  have 
been  obtained.  The  following  compounds  have  been 
isolated  :  sodium  pyrosilicate,  NaGSi207,  m.  p.  1122°; 
Na,Zr2Si30i2,  m.  p.  1540° ;  and  Na2ZrSi207.  Sodium 
orthosilieatc  undergoes  a  polymorphic  transformation 
at  960°,  the  [i  form  being  stable  below  this  temperature 
and  the  a  form  above.  In  the  system  sodium  oxide- 
zirconium  dioxide  the  only  compound  formed  is  the 
metazirconato,  m.  p.  (incongruent)  about  1500°. 

R.  Cuthill. 

Equilibria  in  the  system  Ca(C103),+ 
2KC1^2KC103+CaCL2  at  15°  and  45°.  "Y. 
Osaka  and  H.  Nishio  (Bull.  Chem.  Soc.  Japan,  1930, 

5,  181 — 183). — Diagrams  are  given  for  the  system 
Ca(C103)2+2KCl  at  15°  and  45°;  the  stable  pair  at  , 
both  temperatures  is  KCl+Ca(C103)2.  ;i 

H.  F.  Gillbe. 

Exchange  reactions  of  sparingly  soluble  phos¬ 
phates  and  sulphates  with  permutites.  E.  ! 
Ungerer  (Kolloid-Z.,  1930,  52,  227— 231).— Tertiary 
phosphates  of  lithium,  barium,  and  strontium  are  | 
transformed  into  soluble  alkali  phosphates  by  base  ■] 
exchange  with  potassium  and  ammonium  permutites. 
With  the  exception  of  lithium  and  magnesium,  the 
in-going  cations  fall  into  the  lyotropic  scries.  The 
dehydrating  influence  of  the  phosphate  ion  on  the  . 
strongly  hydrated  ions  of  lithium  and  magnesium 
may  account  for  this  behaviour.  In  the  same  way, 
barium  and  calcium  sulphates  are  transformed  into 
soluble  sulphates  by  base  exchange  with  alkali  ; 
permutites,  the  in-going  cations  being  arranged 
according  to  the  scheme  :  Li>NH4>K>Ca>Mg. 

E.  S.  Hedges. 

Thermodynamics  and  kinetics  of  heterogeneous 
equilibria.  C.  Slontm  (Z.  Elektrochcm.,  1930,  36, 
439 — 453). — The  difficulties  associated  with  the 
thermodynamic  treatment  of  thermal  dissociation  pro¬ 
cesses  such  as  those  represented  by  crystal  phase  1'4- 
crystal  phase  II -f  gas  are  the  subject  of  analysis 
X-Ray  absorption  measurements  of  such  minerals 
as  analcime,  cliabazitc,  natrolite,  etc.,  before  and  after 
different  heat  treatments,  and  measurements  of  the 
rate  of  decomposition  and  formation  of  calcium  ; 
carbonate  lead  to  the  supposed  existence  of  an 
intermediate  unstable  phase,  or  pscudo-structuK- 
The  significance  of  such  pseudo-structure  is  discus® 
and  the  thermodynamic  treatment  and  kinet’Cf  ^ 
transition  processes  into  which  it  enters  ■ 
considered  in  some  detail.  H.  I.  Downed 

Bleat  of  formation  of  mixed  crystals  of  tb® 
series  KCl-KBr.  M.  M.  Popov,  A.  A.  Bunded,  ana 
V.  Choller  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  ■ 

S65— SSI).— See  this  vol.,  703. 
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Transference  phenomena  and  existence  of 
complex  ions  as  interpreted  by  their  magneto¬ 
chemical  behaviour.  S.  Freed  and  C.  Kasper 
(J.  Amer.  Cliem.  Soc.,  1930,  52,  2G32— 2638).— It  is  to 
be  expected  that  metallic  ions  containing  unbalanced 
electrons,  i.e.,  paramagnetic  ions,  would  readily  form 
complex  ions  of  lower  magnetic  susceptibility,  whilst 
ions  of  the  rare-gas  type,  a.g.,  Mn",  would  not.  The 
susceptibility  of  the  manganous  ion  is  unchanged  by 
the  addition  of  ammonium  sulphate,  but  the  migration 
of  manganese  from  the  anode  is  suppressed  or  reversed 
by  suitable  concentrations  of  the  ammonium  salt. 
On  the  addition  of  potassium  cyanide,  the  suscept¬ 
ibility  of  the  ion  falls  9-fold  (cf.  this  vol.,  67C).  It 
is  concluded  that  anomalous  migration  does  not 
necessarily'  indicate  the  formation  of  complex  ions 
(cf.  McBain  and  Van  Rysselbcrgc,  A.,  1929,  143), 
and  an  explanation  of  the  phenomenon  is  to  be  sought 
in  the  interionic  attraction  theory. 

J.  G.  A.  Griffiths. 

Electrical  conductance  of  cobalt  sulphate 
solutions.  R.  C.  Cantelo  and  A.  J.  Berger  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2043— 2653).— The 
conductance,  A,  of  aqueous  cobalt  sulphate  solutions 
(0-0001 — 0-5 N)  has  been  determined  at  25°,  and  the 
results  are  reproduced  by  the  equation  A=A0— 
AnC,n— 1  /Al  A 0”— 1 ,  where  »=l-58  and  A0=134-G  mhos. 
Relative  viscosities  have  been  determined  and  conduct¬ 
ance-viscosity  ratios  are  tabulated.  The  results 
satisfy  the  requirements  of  the  viscosity  function  of 
Jones  and  Dole  (A.,  1929,  1385). 

J.  G.  A.  Griffiths. 

Electrical  conductivity  studies  of  the  inter¬ 
action  of  sulphurous  acid,  and  certain  aldehydes. 
G.  I.  Hoover,  K.  W.  Hunten,  and  C.  A.  Sanicey 
(J.  Physical  Chem.,  1930,  34,  1301— 1368).— The 
specific  conductances  of  aqueous  solutions  of  the 
snlphonic  acids  of  butaldehyde,  crotonaldehydc, 
cinnamaldehyde,  and  hydrocinnamaldehyde  have 
been  determined  between  18°  and  155°.  With  the 
first-named,  *  increases  with  a  rise  in  temperature 
to  a  maximum  at  approximately  S0°,  and  then 
decreases  owing  to  hydrolysis  of  the  acid  to  aldehyde 
and  sulphur  dioxide.  An  increase  in  dilution  shifts 
tbe  maximum  to  higher  temperatures.  The  hydrolysis 
of  the  acid  in  aqueous  solution  has  been  measured  at 
45°,  05°,  75°,  and  85°.  Butaldehyde-  and  croton- 
aldehyde-monosulphonie  aCids  are  both  strong  acids 
of  the  same  order  of  strength  as  hydrochloric  acid. 
Breaks  in  the  specific  conductance  curves  indicate 
that  the  unsaturated  monosulphonic  acids  of  croton- 
and  cinnam-aldehydes  change  rapidly,  above  110°,  to 
the  corresponding  saturated  acids;  the  reaction  is 
autocatalytic,  and  proceeds  very  slowly  below  110° 
111  dilute  solution.  The  curves  for  hydroeinnam- 
ddehvdesulphonic  acid  have  the  same  form  as  those 
of  the  butaldehyde  acid,  indicating  that  no  addition 
j  ^sulphurous  acifi  takes  place  to  the  double  linkings 
within  the  benzene  nucleus.  The  specific  conductance 
j  curves  for  dilute  solutions  (0-00019 — 0  003 Id/)  of 
sulphurous  acid  between  1S°  and  145°  indicate  almost 
complete  hydrolysis  at  the  higher  temperatures, 
the  sulphite  process  for  the  manufacture  of  wood 
Pl'lp  is  discussed  in  the  light  of  the  present  work. 

L.  S.  TnEOBALD. 


Electrochemical  examination  of  the  system 
aluminium  bromide-potassium  bromide  in 
toluene  and  xylene  solutions.  V.  A.  Plotnikov 
and  S.  I.  Jaktjbson  (J.  Russ.  Pliys.  Chem.  Soc., 
1930,  62,  989 — 993). — The  conductivity  attains  a 
maximum  value  of  «=4-22  X  10'3  in  a  toluene  solution 
containing  41-94%  of  AlBr3  and  6-54%  of  KBr. 
Aluminium  and  potassium  bromides  dissolve  in  moist 
xylene-petroleum  (b.  p.  122 — 130°)  mixtures  with  the 
formation.of  two  layers,  the  lower  of  which  exhibits  con¬ 
siderable  conductivity.  Using  aluminium  electrodes, 
aluminium  is  dissolved  at  the  anode  and  deposited  on 
the  cathode,  and  analogous  results  are  obtained  using 
copper  or  silver  anodes.  The  decomposition  potential 
is  2-05  volts  in  toluene,  1-05  volts  in  p- xylene,  and  1  -53 
volts  for  the  lower  layer  of  moist  commercial  xylene- 
petroleum  mixtures.  R.  Truszkowski. 

Potential  of  the  copper  electrode.  F.  H.  Get- 
man  (J.  Physical  Chem.,  1930,  34,  1454 — 1465). — 
The  potential  of  an  electrode  consisting  of  a  single 
crystal  of  metallic  copper  has  been  compared  at 
25°±0-02  with  the  potentials  of  a  scries  of  copper 
amalgam  electrodes  and  found  to  be  3-5  millivolts 
higher.  The  normal  potential  of  the  single  crystal  is 
—0-3475  volt,  and  is  preferred  as  the  standard  value. 
The  activity  coefficients  of  solutions  of  copper  sulphate 
have  been  calculated  and  are  compared  with  the 
corresponding  values  derived  from  f.-p.  data.  The 
similarity  in  behaviour  of  monocrystalline  and  spongy 
copper  electrodes  is  discussed.  The  constancy  and 
reproducibility  of  copper  amalgam  electrodes  found 
by  previous  workers  arc  confirmed  as  well  as  the 
results  of  Lewis  and  Lacey  (A.,  1914,  ii,  521)  obtained 
with  electrodes  of  spongy  copper. 

L.  S.  Theobald. 

Electrode  potentials  of  iron  and  steel  in  dis¬ 
tilled,  tap,  and  sea  water.  K.  Hasegawa  and 
S.  Hori  (Mem.  Ryojun  Coll.  Eng.,  1930,  2,  271—295). 
— Cast  iron  shows  the  highest  anodic  potential,  and 
steel  the  next  highest;  below  1%  C  the  potential 
decreases  with  decrease  in  the  carbon  content,  whilst 
a  slight  decrease  is  also  observed  when  the  carbon 
content  is  greater  than  1  %.  The  potential  of  wrought 
iron  is  practically'  the  same  as  that  of  low-carbon 
steel.  Equilibrium  is  reached  most  rapidly'  in  sea 
water  and  least  rapidly  in  distilled  water.  Agitation 
lowers  the  potential,  the  diminution  being  decreased 
by'  exclusion  of  air.  Oxy'gcn  in  tap  water  lowers  the 
potential,  whilst  free  or  combined  carbon  dioxide  has 
only  a  slight  effect.  Similar  observations  were  made 
on  nickel  and  chromium  steels. 

Chemical  Abstracts. 

Oxidation-reduction  potentials.  II.  Man¬ 
ganese  dioxide.  S.  Popov,  J.  A.  Riddick,  and 
\V.  W.  Becker  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2024 — 2632).— Elcetroh'tically  prepared  manganese 
dioxide  contains  lower  oxides.  The  E.M.F.  of  the 
cell  Pt  | Hj.H"  | H* + Mn04' +Mn02 1 Pt  is  variable  owing 
to  the  instability  of  potassium  permanganate  in  per¬ 
chloric  acid  solutions.  The  E.M.F.  of  the  cell 
Pt|H2,H'|H'+Mn”-fMn02|Pt  reaches  steady'  values 
with  chemically'  prepared  manganese  dioxide  contain¬ 
ing  lower  oxides,  but  fluctuates  if  the  pure  dioxide  is 
used.  It  follows  that  the  potential  of  the  perman- 
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ganate-hydrogen-manganous  oxide  electrode  calcu¬ 
lated  from  those  of  the  manganese  dioxide  electrodes 
is  not  trustworthy  (Brown  and  Tefft,  A.,  1926,  6S7 ; 
Brown  and  Liebhafsky,  following  abstract). 

J.  6.  A.  Griffiths. 

Manganous-manganese  dioxide  and  man¬ 
ganous-permanganate  electrodes.  D.  J.  Brown 
and  H.  A.  Liebhafsky  (J.  Amer.  Chem.  Soc.,  1930, 
52,  2595 — 259S). — From  E.M.F.  measurements  with 
the  cell  H2|0-05 — 0-3-M-HC104,  0-001— 0-3i¥- 
Mn(C104)2|Mn02  the  oxidation  potential  of  the 
reaction  Mn02+4H'+2e^=Mn"+2H20  is  found 
to  be  +  1-230+0-002  volts  at  25°."  Manganese 
dioxide  prepared  by  thermal  decomposition  of 
manganous  nitrate  and  dried  at  250 — 300°  after 
washing  with  hot  nitric  acid  and  water  gives  repro¬ 
ducible  results.  In  conjunction  with  the  data  of 
Brown  and  Tefft  (A.,  1926,  6S7),  the  oxidation 
potential  of  the  reaction  Mn04'+8H’+5e+=i:Mn'‘+ 
4H,0  is  computed  to  bo  +1-446  volts. 

J.  G.  A.  Griffiths. 

Oxidation-reduction  potentials  at  carbon  and 
tungsten  electrodes.  L.  B.  Flkxner  and  E.  S.  G. 
Barron  (J.  Amer.  Chem.  Soc.,  1930,  52,  2773—2776). 
— The  potentials  at  carbon  and  tungsten  electrodes 
in  various  oxidation-reduction  systems  have  been 
compared  with  those  at  platinum  and  gold-plated 
platinum  electrodes.  With  quinhydrone  at  20° 
graphite  yields  results  identical  with  those  given  by 
platinum  and  gold,  whilst  tungsten  does  not.  With  the 
ferro-ferricyanide  system  at  30°  graphite  and  tungsten 
give  values  1 — 2  and  5 — 10  millivolts,  respectively, 
below  the  other  metals.  Until  indigotindisulphonate 
or  methylene-blue  at  30°  is  about  2%  reduced  it  is 
necessary  to  wait  about  30  min.  for  the  final  values  at 
graphite  electrodes,  which  then  give  the  same  rapidly 
established  potentials  as  platinum  and  gold.  Tungsten 
is  less  trustworthy.  Hydrogen  has  no  influence  on 
the  observed  potentials.  J.  G.  A.  Griffiths. 

E.M.F.  of  the  hydrogen  electrode  in  organic 
acids.  N.  Isgarisciiev  and  S.  A.  Pletenev  (Z. 
Elektrochem.,  1930,  36,  457 — 460). — The  measure¬ 
ment  of  the  hydrogen  electrode  potential  in  pure 
acetic  acid  and  butyric  acid  in  the  presence  of  (1) 
sodium  acetate,  and  (2)  water,  is  described.  The 
P.D.  shows  an  increase  with  increase  in  quantity  of 
added  substance  up  to  a  maximum  limit  in  the  case 
of  both  solutions.  The  significance  of  the  phenomena 
is  discussed.  H.  I.  Downes. 

Application  of  the  quinhydrone  electrode  to  the 
measurement  of  the  acid  reaction  of  unbuffered 
solutions.  R.  J.  Best  (J.  Physical  Chem.,  1930,  34, 
1S15 — 1817). — In  unbuffered  dilute  solutions  of  acids, 
the  quinhydrone  electrode  can  be  used  to  measure 
the  acid  reaction  of  solutions  of  plt  1 — 5,  but  not  of  pa 
greater  than  5.  L.  S.  Theobald. 

Conception  of  electrical  P.D.  between  two 
phases.  II.  E.  A.  Guggenheim  (J.  Physical  Chem. 
1930,  34,  1540 — 1543). — A  modification  of  previous 
views  (cf.  A.,  1929,  SS5).  L.  S.  Theobald. 

Diffusion  potential.  V.  Plettig  (Ann.  Physik, 
1930,  [v],  5,  735 — 761). — It  is  shown  that  the  extended 
Planck’s  formula  for  diffusion  potential  holds  for 


mixtures.  The  single  concentrations  in  the  transition 
laver  were  calculated.  For  the  cells  Y-HC1I0-01A7- 
KC1,  W-HCl|0-01iV-LiCl,  and  O-LY-KROjo-OlA7- 
Li2S04,  the  diffusion  potentials  were  calculated 
according  to  Planck  and  according  to  Henderson,  and 
the  concentrations  cf  single  ions  at  different  points  in 
the  transition  layer  were  found  according  to  both  I 
theories.  The  change  of  the  total  potential  was  | 
found  when  mixtures  of  the  above-determined  con¬ 
centrations  were  used.  Boundary  layers  produced 
in  different  ways  were  investigated,  and  in  all  cases 
the  Henderson  formula  was  found  to  hold. 

A.  J.  Mee.  ■ 

The  liquid  junction  of  dilute  electrolytes.  M. 
Planck  (Sitzungsber.  Preuss.  Akad.  Wiss.,  1930,  20, 

9  pp.). — The  P.D.  at  the  junction  of  a  solution  of 
jV-hydrochloric  acid  with  a  solution  of  0-01Y-potassium 
chloride  supports  the  views  of  Henderson  (A.,  1907,  ii, 
426 ;  1908,  ii,  655)  as  to  the  conditions  obtaining  at  the 
j  unction  of  two  binary  electrolytes  and  not  those  of  the 
author  (A.,  1928,  481 ;  1929,  402).  These  conditions  j 
are  the  subject  of  further  theoretical  treatment,  and  the 
possibility  of  utilising  a  chemical  analysis  of  the  two 
electrolyte  solutions  in  the  proximity  of  the  junction 
as  a  further  method  of  investigating  the  conditions  j 
existing  there  is  discussed.  H.  I.  Downes. 

Electrokinetic  potentials.  V.  Interfacial  j 
energy  and  the  molecular  structure  of  organic 
compounds.  I.  Electrokinetic  potentials  at 
cellulose-organic  liquid  interfaces.  W.  M.  M arth? 
and  R.  A.  Gortner  (J.  Physical  Chem.,  1930,  34, 
1509 — 1539). — The  ^-potentials  of  cellulose-liquid  ? 
interfaces  have  been  determined  by  a  streaming 
potential  method.  The  liquids  used  include  the 
commoner  aliphatic  alcohols,  glycerol,  ethylene 
chloride  and  bromide,  benzene  and  its  mono-substi¬ 
tuted  derivatives.  Different  diaphragms  from  the 
same  samples  of  cellulose  yield  comparable  results. 
When  pure,  liquids  are  streamed  through  cellulose, 
the  E.M.F.  increases  with  pressure,  the  value  for  C 
or  for  the  ratio  E.M.F.jP  increasing  from  zero  at  the 
point  of  origin  and  finally  approaching  a  constant 
value.  The  ^-potential  at  a  cellulose-organic  liquid 
interface  is  a  function  of  the  structure  of  the  molecules 
oriented  there,  and  the  relative  symmetry  of  the 
molecules  with  respect  to  polar  groups  or  double 
linkings  determines  the  sign  and  magnitude  of  the 
potential.  Addition  of  a  CH2  group  in  the  aliphatic 
alcohols  alters  the  potential  by  ±36  millivolts;  the 
substitution  of  a  methyl  group  for  hydrogen  to  form 
a  branched  chain  alters  the  potential  by  ±4  milli¬ 
volts.  The  data  favour  a  helicoidal  configuration 
for  the  carbon  atoms  in  a  homologous  series  of 
aliphatic  alcohols.  The  ^-potential  of  a  cellulose- 
benzene  interface  is  zero,  but  the  somewhat  un- 
symmetrical,  non-polar  toluene  gives  a  low,  but 
measurable  value  for  Z, ;  the  highly-polar  nitrobenzene 
gives  the  highest  potential  of  all  the  compounds 
examined.  In  the  substitution  of  hydrogen  in  j“e 
benzene  molecule,  the  electrokinetic  effect  follows  t  e 
order  hydrogen  <  methyl  <  cb  lorine  <  bronime< 

amino-Cnitro-group.  A  marked  similarity  between 
the  electrokinetic  potential  and  the  Kerr  electro- 
optical  constant  exists.  The  streaming  potcnti 
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method  can  be  used  to  determine  the  structural  con¬ 
figuration  of  molecules,  whilst  the  ^-potential  is  a 
criterion  of  the  purity  of  a  compound. 

L.  S.  Theobald. 

Cells  with  liquid-liquid  junctions.  II. 
Thermodynamic  significance  and  relationship  to 
activity  coefficients.  E.  A.  Guggenheim  (J. 
Physical  Cliem.,  1930,  34,  1758— 17GG;  cf.  A.,  1929, 
885). — 1 Theoretical.  An  extension  of  previous  views 
in  which  the  conception  of  ionic  activity  is  treated  as 
a  mathematical  device.  A  new  system  of  conven¬ 
tional  ionic  activity  coefficients  is  defined. 

L.  S.  Theobald. 

Cells  with  sodium  cathodes.  G.  I.  Costeanu 
(Compt.  rend.,  1930,  191,  205 — 207). — The  E.M.F. 
of  the  cell  CuO|LiCl .  KCl|Na  is  2-099+0-0004113  (<- 
380)  volts  between  380°  and  504°.  If  lead  +25% 
of  sodium  is  used  as  cathode,  E— 1-960  volts  (620°),  and 
with  pure  lithium  chloride  as  electrolyte  in  this  cell 
£=1-950  volts  at  714°,  the  temperature  coefficient 
haring  nearly  the  same  value.  For  the  cell  CuO| 
CaCh,KCl|NaPb,  E  =  2-168  — 0-002058(<— 628)  be¬ 
tween  628°  and  750°.  The  experiments  were  conducted 
inoxygen-free  nitrogen.  The  cell  reaction  is  given  by 
the  equation  Cu  O + 2Na + 2  MCI = Cu + 2N  aCl + M20 . 

J.  Grant. 

Diffusion  of  hydrogen  through  an  iron  cathode. 
A.  H.  W.  Aten  and  M.  Zieren  (Rec.  trav.  chim., 
1930,  49,  [iv],  641 — 657). — Measurements  have  been 
made  of  the  effect  of  a  number  of  poisoning  agents 
on  the  rate  of  diffusion  of  hydrogen  (measured 
directly  by  a  gas  burette),  through  cathodes  of  thin 
iron  sheet,  on  the  variation  of  potential  with  time  and 
of  the  corresponding  rate  of  diffusion  of  hydrogen. 
The  influence  of  the  thickness  of  the  cathode  and  of 
the  current  strength  was  investigated  using  mercuric 
chloride,  strychnine  sulphate,  potassium  cyanide, 
and  arsenious  oxide  in  sodium  hydroxide  and  dilute 
sulphuric  acid  solutions.  It  is  suggested  that  the 
reduced  rate  of  diffusion  is  the  result  of  the  retardation 
of  the  reaction  2H — >H2  on  the  cathode  surface, 
and  that  the  potential  becomes  more  negative  as  a 
result  of  the  accumulation  of  uncombined  hydrogen 
atoms.  The  equation  log  D=log  A  /d+m/n( log  W/B) 
is  shown  to  hold,  D  being  the  diffusion  velocity,  d  the 
thickness  of  the  cathode,  IF  the  actual  velocity  of 
formation  of  molecular  hydrogen,  and  B  the  velocity 
I  coefficient  of  the  same  reaction ;  A  is  the  diffusion 
coefficient  of  molecular  hydrogen,  and  m  and  n  are 
experimental  constants.  F.  G.  Tbyhokn. 

Overvoltage  of  hydrogen.  E.  Baars  and  C. 
aayser  (Z.  Elcktrochem.,  1930,  36,  428—139).— 
The  cathodic  hydrogen  development  with  very  small 
current  densities  and  the  question  of  the  minimum 
overvoltage  are  investigated  and  measurements  of  these 
quantities  with  improved  apparatus  are  recorded. 
Results  of  measurements  using  electrodes  of  lead, 
Platinum,  platinised  glass,  gold,  and  copper  are 
■■  ^“Ulated.  It  is  found  that  the  existence  of  over- 
'oltage  is  dependent  on  the  presence  of  a  finite 
current  density,  and  that  the  previously  recorded  and 
l'ergent  minimum  overvoltages  at  zero  current  are 
o  ltious.  These  earlier  measurements  are  attributed 
residual  current  phenomena  which  may  arise  from 


oxygen  diffusion  at  the  cathode,  or  diffusion  of  hydro¬ 
gen  into  the  cathode  material.  H.  I.  Downes. 

Hydrogen  overvoltage  and  adsorption  of  ions. 
P.  Herasymenko  and  I.  Slendyk  (Z.  physikal. 
Chem.,  1930,  149,  123 — 139). — Heyrovsky’s  theory 
(A.,  1925,  ii,  675)  that  the  overvoltage  of  hydrogen 
at  an  electrode  of  high  overvoltage  is  determined 
primarily  by  the  rate  of  the  reaction  H'+H'=H2  on 
the  electrode  has  been  tested  by  measurements  of  the 
discharge  voltage,  -,  of  hydrogen  at  a  dropping 
mercury  electrode  in  aqueous  solutions  of  hydrogen 
chloride.  In  very  dilute  solutions  the  overvoltage 
decreases  with  increase  in  the  concentration,  but  the 
rate  of  decrease  becomes  less  and  less,  and  when  the 
concentration  has  reached  about  0-liV  the  over¬ 
voltage  varies  only  slightly  with  the  concentration. 
This  behaviour  is  explained  by  supposing  that  at  all 
the  higher  concentrations  the  electrode  is  saturated 
with  H’  ions,  and  it  is  only  in  the  dilute  solutions  that 
the  concentration  of  hydrogen  ions  adsorbed  on  the 
electrode  varies  with  the  concentration  of  the  solution. 
Addition  of  increasing  amounts  of  metallic  chlorides 
to  the  solution  causes  a  progressive  increase  in  the 
overvoltage,  presumably  because  the  metal  ions 
partly  displace  the  adsorbed  hydrogen  ions.  In 
respect  of  this  effect  the  various  cations  fall  into  much 
the  same  order  as  for  the  precipitation  of  an  electro¬ 
negative  colloid.  When  a  certain  concentration  of 
salt  has  been  attained,  however,  r.  reaches  a  steady 
value  depending  only  on  the  hydrogen-ion  con¬ 
centration  in  the  solution,  and  apparently  corre¬ 
sponding  with  saturation  of  the  electrode  with 
adsorbed  metal  ions.  In  order  to  express  this  theory 
quantitatively,  Heyrovsk^’s  theory  may  be  com¬ 
bined  with  the  Langmuir  adsorption  isotherm, 
yielding  the  equation  it=RT/F  .  log{2<oc2/(l  +  coc+ 
ojjC^+jfc,  where  s  is  the  maximum  number  of  adsorb¬ 
ing  centres,  to  is  a  quantity  characteristic  ol  the 
adsorptive  power  of  the  electrode  for  hydrogen  ions, 
c  is  the  concentration  of  hydrogen  ions  in  the  solution, 
u,  and  ca  are  the  corresponding  quantities  for  the  metal 
ion,  if  any,  k  is  a  constant,  and  Ji,  T,  and  F  have  their 
usual  significance.  This  equation  accords  well  with 
the  experimental  data.  R.  Cuthill. 

Theory  of  dissolution  of  metals.  M.  Strau- 
manis  (Z.  physikal.  Cliem.,  1930,  148,  349 — 360;  cf. 
this  vol.,  705). — When  a  zinc  electrode  dissolves 
anodically  its  potential  decreases  proportionally  to 
the  current  strength.  The  proportionality  found  by 
Thiel  and  Eckell  (A.,  192S,  376)  between  the  current 
strength  and  the  “  difference  effect  ”  holds  only  for 
small  currents.  A  quantitative  expression  for  the 
“  difference  effect,”  involving  the  potential  of  the 
zinc  plate,  the  overvoltage,  and  the  resistance,  is 
deduced  from  the  theory  of  local  currents,  and  for 
small  currents  this  becomes  proportional  to  the  current 
strength.  A  method  of  calculating  the  overvoltage 
of  local  elements  in  a  cathode  is  given;  it  leads 
to  results  which  are  considerably  higher  than  those 
measured  in  the  usual  manner.  These  high  values 
are  considered  to  approximate  more  closely  to  the 
true  value  of  the  overvoltage.  F.  L.  Usher, 

Local  current  theory  of  corrosion  and  passivity. 
F.  Todt  (Z.  physikal.  Chem.,  1930,  148,  434—440).— 
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Theoretical.  A  review,  of  the  experimental  data 
relating  to  corrosion  of  metals  in  feebly  alkaline, 
neutral,  or  feebly  acid  solutions  in  presence  of  air 
shows  that  corrosion  can  be  best  explained  on  the 
assumption  of  the  formation  of  an  invisible  film  of 
oxide  and  the  setting-up  of  local  currents  between  this 
film  as  cathode  and  the  freo  metal  surface.  This 
oxide  film  is  to  bo  distinguished  from  the  visible  oxide 
formed  by  corrosion.  Although  the  film  is  normally 
porous,  the  pores  may  be  closed  under  certain  con¬ 
ditions  and  the  metal  then  becomes  passive.  The 
periodic  phenomena  of  passivity  are  discussed. 

M.  S.  Burr. 

Isolation  of  the  film  responsible  for  the 
passivity  of  an  iron  anode  in  acid  solution.  U.  R. 
Evans  (Nature,  1930,  126,  130 — 131). — Transparent 
films  responsible  for  passivity  have  been  isolated 
from  an  iron  anode  in  dilute  sulphuric  acid  solution 
as  electrolyte.  The  films  arc  stable  chemically,  and 
although  less  easy  to  preserve  than  those  obtained 
from  iron  made  passive  with  potassium  chromate, 
can  be  preserved  for  1  hr.  in  Ar-sulphuric  acid.  The 
results  confirm  the  views  of  Hedges  (A.,  192S,  600) 
that  anodic  passivity  is  due  to  a  protective  film. 

L.  S.  Theobald. 

Function  of  the  Wehnelt  interrupter  and  the 
crystal  conductor.  S.  Ray  (Z.  Elcktrochem.,  1930, 
36,  425 — 426). — A  tentative  explanation  based  on  the 
author’s  views  (cf.  A.,  1929,  228). 

I-I.  I.  Downes. 

Current  phenomena  in  electrolytic  and  thermo¬ 
electric  circuits.  S.  Ray  (Z.  Elcktrochem.,  1930, 
36,  425). — A  galvanometer  connected  to  two  copper 
electrodes  placed  at  the  end  of  a  vertical  column  of 
copper  sulphate  solution  gives  a  deflexion  lasting 
several  days.  The  current  is  largely  independent  of 
changes  of  resistance  in  the  circuit.  A  similar  effect 
is  obtained  in  a  thermo-electric  circuit  of  two  solid 
elements  the  junction  of  which  is  exposed  to  the  air; 
the  effect  appears  to  be  independent  of  the  position 
which  the  soldered  connexions  occupy  in  the  room. 

H.  I.  Downes. 

Passage  of  continuous  current  in  acetone.  H. 
Garrigue  (Compt.  rend.,  1930,  190,  1406—1408). — 
The  current  passing  between  two  platinum  electrodes 
maintained  at  a  constant  P.D.  (80 — 800  volts)  in 
purified  or  commercial  acetone  decreases  continuously 
with  time,  a  back-A.il/.  A.  being  produced,  which 
after  24  hrs.  gave  a  current  decreasing  with  time  over 
70  hrs.  Reversal  of  the  potential  (90  volts)  produced 
a  maximum  on  the  current-time  curve  1  hr.  after 
reversal.  Measurements  of  the  distribution  of 
potential  between  the  electrodes  indicated  the  form¬ 
ation  of  positive  and  negative  columns 'of  liquid  with 
different  properties.  These  diffuse  together  and  give 
rise  to  periodic  changes  in  current,  which  are  eliminated 
if  the  space  between  the  electrodes  is  occupied  by 
glass-wool.  J.  Grant. 

Oxygen  depolarisation  current  ;  influence  of 
light.  L.  W.  Haase  (Z.  Elektrochem.,  1930,  36, 
456—457). — The  oxygen  depolarisation  current  ob¬ 
tained  with  iron-platinum  or  cadmium  amalgam- 
platinum  elements  in  distilled  or  conductivity  water 
and  in  potassium  chloride  solutions  varies  with  the 


light  falling  on  the  system.  Measurements  in  the 
dark  show  a  smaller  current  than  those  obtained  in 
diffuse  daylight,  sunlight,  or  other  light  source. 

H.  I.  Downes. 

Photo-voltaic  effects  in  Grignard  solutions. 
I.  R.  T.  1) uk ford  (J.  Physical  Chern.,  1930,  34, 
1544 — 1553  ;  cf.  A.,  1927,  918). — Cells  containing 
ethereal  solutions  of  Grignard  reagents  with  metals 
such  as  platinum,  gold,  magnesium,  lead,  zinc, 
copper,  aluminium,  and  iron  as  electrodes  show  a 
photo- voltaic  effect  which  is  not  due  to  changes  in 
temperature.  The  light-sensitivity  is  greater  for 
aromatic  than  for  the  corresponding  aliphatic  com¬ 
pounds,  for  bromides  than  for  iodides,  and  probably 
for  chlorides  than  for  bromides.  The  optimum  con¬ 
centration  for  light-sensitivity  is  slightly  higher  for 
aromatic  compounds.  The  initial  rate  of  change  of 
voltage  is  practically  proportional  to  the  intensity 
of  illumination,  and  the  light-sensitivity  exists  for  all 
visible  wave-lengths,  with  a  broad  maximum  in  the 
green  or  blue.  In  the  dark,  the  voltages  of  these 
cells  show  marked  irregularity.  L.  S.  Theobald. 

Theory  of  third-order  gas  reactions.  L.  S. 
Kassel  (J.  Physical  Chem.,  1930,  34,  1777—1796).- 
A  theoretical  paper  in  which  a  statistical  mechanical 
theory  of  tcrmolecular  gas  reactions  is  developed. 
The  process  of  triple  collision  in  an  imperfect  gas 
is  examined  in  detail.  The  negative  temperature 
coefficient  of  the  reaction  between  nitric  oxide  and 
oxygen  is  accounted  for  on  the  basis  of  clustering 
caused  by  the  van  der  Waals  forces,  and  the  fact  that 
the  apparent  efficiency  of  triple  collisions  is  greatest 
in  reactions  for  which  the  energy  of  activation  is 
greatest  is  explained.  L.  S.  Theobald. 

Law  of  flame  speeds.  II.  Y.  Nacaj. — See  B., 
1930,  749. 

Reaction  process  in  the  formation  of  molecular 
hydrogen  from  its  atoms.  H.  Senftleben  and 
O.  Riechemeier  (Naturwiss.,  1930,  18,  645).— The 
reaction  process  in  the  formation  of  molecular  hydro¬ 
gen  from  its  atoms  can  be  followed  quantitatively  by 
studying  the  thermal  conductivity  of  a  mixture  of 
hydrogen  atoms  and  molecules  (A.,  1929,  9S2).  A 
quantitative  relation  between  the  thermal  conductivity 
and  the  number  of  atoms  has  been  established- 
Measurements  at  different  pressures  show  that  if 
side  reactions  are  suppressed,  the  reaction  involves 
three  reactants,  either  two  atoms  and  a  molecule  or 
three  atoms.  The  calculated  values  for  the  “  Wr- 
kungsquersclmitt  ”  of  the  two  reactions  arc  respec¬ 
tively  1-3  and  20  times  as  great  as  the  kinetic  value. 

W.  R.  Angus. 

Mechanism  of  combustion  in  the  oxygen- 
hydrogen  flame.  E.  H.  Riesenfeld  and  E.  \Vass- 
muth  (Z.  physikal.  Chem.,  1930,  149,  140—152)." 
In  view  of  the  results  of  the  investigation  of  coni- 
bust-ion  in  micro-oxygen-liydrOgen  flames  («?■  A,‘ 
1929,  2S9)  it  is  suggested  that  the  mechanism  of® om- 
bustion  in  the  oxygen-hydrogen  flame  is  probao . 
represented  by  the  following  chain  of  reactions- 
(1)  H2+02=H20+0— 7  kg. -cal.,  (2)  O+H^Oh; 
H+10  kg. -cal.,  (3)  H+02=0H+0  — 17  kg-«  ■.  J 
OH+H2=H2O-j-H+10  kg.-cal.  Of  these,  (2) 

(4)  will  be  accelerated  by  excess  of  hydrogen  ana  t 
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only  by  excess  of  oxygen,  which  accounts  for  the  fact 
that  the  rate  of  combustion  of  hydrogen  burning  in 
excess  of  oxygen  is  greater  than  that  of  oxygen  burn¬ 
ing  in  excess  of  hydrogen.  Hydrogen  peroxide  must 
be  formed  by  ternary  molecular  collisions,  probably 
as  follows  :  0+H2+0a=H20,+0+38  kg.-cal.,  H+ 
02+H2=H,02+H+38  kg.-cal.,  0H+H2+02= 
H202+OH+38  kg. -cah^and  H20+0+il/=H,0,+J/ 
(+45  kg.-cal.),  where  M  represents  a  molecule  which 
has  taken  up  the  energy  set  free.  The  ratio  of  the 
frequency  of  such  collisions  to  that  of  the  binary 
collisions  leading  to  the  formation  of  water  'will  be 
only  about  O' 001,  however,  and  von  Deines  has, 
indeed,  found  (Diss.,  Berlin,  1927)  that  the  mol.  ratio 
of  hydrogen  peroxide  to  water  formed  in  a  rnicro- 
oxygen-hydrogen  flame  is  of  this  order,  although  with 
very  small  flames,  i.e.,  with  very  effective  cooling, 
the  value  may  be  as  high  as  0-005.  The  absence  of 
ozone  from  the  products  of  combustion  of  oxygen 
burning  in  hydrogen  is  probably  a  consequence  of  the 
reactions  03-|-H2=H,,0+-02-|-92  kg.-cal.,  and  03+ 
H20=H202-|-02+16  kg.-cal.  R.  Cuthill. 

Influence  of  nitrogen  dioxide  on  the  ignition 
temperature  of  hydrogen-oxygen  mixtures. 
H.  J.  Schumacher  (Nature,  1930,126,  132 — 133). — 
Theoretical.  L.  S.  Theobald. 

Propagation  of  combustion  in  hydrocarbon 
mixtures.  M.  Aubert  and  R.  Duchene  (Compt. 
rend.,  1930, 191, 123 — 125). — The  rates  of  propagation 
of  explosion  wave  fronts  at  higher  compression  (5-9) 
have  been  determined  photographically,  at  initial 
temperatures  of  15°  and  50°,  for  benzene,  “  auto¬ 
benzol,”  hexane,  heptane,  and  “  ordinary  motor 
spirit.”  The  increased  temperature  causes  an  increase 
in  the  rate  of  50 — 450%.  A  marked  diHerence  was 
observed  in  the  course  of  combustion  of  benzene  and 
some  motor  spirits  as  compared  with  that  of  hexane, 
heptane,  and  “  ordinary  motor  spirit.”  Whilst 
photographs  of  the  former  show  the  production 
merely  of  progressive  darkening  of  the  plate,  with 
hexane  etc.,  after  a  preliminary  period  of  3 — 
flXlO*3  sec.  of  very  pale  flame,  a  general  in¬ 
flammation  with  very  actinic  flame  is  demonstrated. 
It  is  suggested  that  this  general  inflammation  is 
associated  with  “  knocking,”  a  suggestion  supported 
by  the  fact  that  the  addition  of  4%  of  amylcne  to  the 

ordinary  motor  spirit,”  which  very  greatly  reduces 
knocking,  changes  the  character  of  the  explosion 
flame  to  that  of  benzene.  C.  A.  Silberrad. 

Ignition  temperatures  of  gases  in  nitrous  oxide. 
H.  B.  Dixon  and  W.  F.  Higgins  (Mem.  Manchester 
Phil.  Soc.,  1928—1929,  73,  21— 32).— The  ignition 
temperatures  of  hydrogen  and  ethylene  at  normal 
pressures  and  under  the  same  conditions  are  practi¬ 
cally  identical  in  oxygen  and  nitrous  oxide.  The 
ignition  temperature  of  ether  in  oxygen  is  low,  but 
very  much  higher  in  air,  and  still  higher  in  nitrous 
oxide.  The  presence  of  small  traces  of  nitrogen 
peroxide  generally  reduces  ignition  temperatures. 
Mtrogen  peroxide  (1  vol.)  in  air  (140  vols.)  reduces 
(hejgmtion  temperature  of  methane  by  120°;  1  vol. 
m-00  vols.  of  air  reduces  the  temperature  of  ignition 
°t  hydrogen  by  G9°,  but  excess  of  nitrogen  peroxide 


raises  the  ignition  temperature.  Nitric  oxide  at  high 
temperatures  is  oxidised  to  the  peroxide,  and  there¬ 
fore  also  reduces  ignition  temperatures. 

J.  O.  Cutter. 

Experimental  procedure  and  the  kinetics  of 
the  nitrogen  pentoxide  decomposition  at  low 
pressures.  J.  H.  Hujbkn  (J.  Physical  Cliem.,  1930, 
34,  1387 — 1398). — From  a  discussion  of  the  work  of 
previous  investigators  it  is  concluded  that  the 
velocity  of  decomposition  of  nitrogen  pentoxide  re¬ 
mains  unchanged  at  least  until  a  pressure  of  a  few 
thousandths  of  a  mm.  is  reached.  This  suggests  that 
the  most  tenable  hypothesis  is  one  of  the  modific¬ 
ations  of  Lindemann’s  theory.  Determinations  of  the 
amount  of  oxygen  removed  from  a  system  at  low 
pressures  by  the  condensation  of  nitrous  oxide, 
nitrogen  pentoxide,  and  nitrogen  dioxido  show  that 
adsorption  and  occlusion  of  oxygen  are  negligible 
factors.  An  important  amount  of  oxygon,  however, 
may  be  removed  at  low  pressures  by  contact  with 
mercury.  L.  S.  Theobald. 

Oxidation  of  phosphine.  R.  H.  Dalton  (Proc. 
Roy.  Soc.,  1930,  A,  128,  203 — 275). — In  continuation 
of  previous  work  by  Hinshclwood  and  Dalton  (A., 
1929,  1243)  experiments  have  been  made  on  the 
oxidation  of  phosphine  at  higher  pressures,  where 
there  exists  an  upper  limiting  pressure  above  which 
the  action  is  negligibly  slow,  even  in  the  absence  of 
moisture,  but  below  which  the  mixture  explodes. 
The  procedure  was  to  mix  known  quant  ities  of  oxygon 
and  phosphine  at  liquid  air  temperature  and,  after 
warming  to  the  ordinary  temperature,  to  expand  until 
an  explosion  occurred.  When  oxygen  is  in  large 
excess  the  mixture  will  not  explode  until  expanded  to 
very  low  pressures.  As  the  proportion  of  phosphine 
is  increased  the  pressures  at  explosion  become  rapidly 
greater  until,  in- the  neighbourhood  of  the  point  where 
oxygen  and  phosphine  are  present  in  equal  proportion, 
the  oxygen  pressure  begins  to  change  more  slowly  and 
beyond  this  point  becomes  nearly  constant.  If  the 
value  of  the  phospliinc/oxygcn  ratio  is  below  about 
0-1,  no  explosion  occurs  at  any  pressure.  From  the 
fact  that  the  higher  pressure  limit  is  independent  of  the 
tube  diameter  and  of  the  nature  of  its  walls,  but  is 
decreased  by  the  addition  of  an  inert  gas,  it  is  apparent 
that  the  upper  limit  is  subject  to  quite  different 
conditions  from  those  prevailing  at  the  lower  limit. 
The  results  are  accounted  for  by  assuming  that  the 
reaction  occurs  by  a  simple  chain  mechanism  in  which 
the  chains  are  deactivated  by  three-body  collisions 
in  the  gas.  The  following  expression  is  obtained  : 
[PH3]  =  4-3  X  10-3[O2]2  +  10  x  10-3[O2][N2]/(l—  9-1  X 
10-3[O2]),  where  the  bracketed  expressions  stand  for 
the  partial  pressures  of  the  gases,  and  the  constants 
are  calculated  from  the  experimental  data.  If  argon 
is  the  inert  gas,  in  place  of  nitrogen,  the  coefficient  of 
the  last  term  of  the  numerator  has  the  value  5-3  X 10'3. 
The  present  results  differ  in  several  important  respects 
from  those  recently  published  by  Trautz  and  Gabler 
(cf.  A.,  1929,  887),  who  worked  with  moist  gases,  and 
the  differences  are  attributed  to  the  influence  of  water 
vapour.  L.  L.  Bircumsiiaw. 

Physical  measurements  with  short-lived  inter¬ 
mediate  products.  H.  Schmid  (Z.  physikal.  Cliem., 
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1930, 148,  321—336;  cf.  A.,  1929,  515).— The  method 
previously  employed  by  the  author  has  been  applied 
so  as  to  allow  physical  measurements  to  be  made  on 
a  rapidly  changing  system.  The  reaction  studied,  in 
which  a  transient  violet  coloration  is  produced,  was 
that  between  a  ferric  salt  and  an  alkali  thiosulphate. 
The  reaction  mixture  was  caused  to  flow  at  a  uniform 
speed  through  a  narrow  cylindrical  tube,  at  different 
positions  in  which  platinum  wires  were  sealed  and 
used  as  ferric-ferrous  ion  electrodes.  The  inter¬ 
mediate  product,  which  has  a  life  of  a  few  seconds 
only,  has  the  constitution  FeS203‘ ;  Jf=[FeS203*]/ 
[Fe"'][S203"]=15  at  18°.  No  indication  of  the  form¬ 
ation  of  a  similar  ferrous  complex  was  obtained. 

F.  L.  Usher. 

Kinetics  of  nitrous  acid.  VII.  Velocity  and 
temperature.  E.  Abel,  H.  Schmid,  and  E.  Romer 
(Z.  physikal.  Chcm.,  1930,  148,  337—348;  cf.  A., 
1928,  1194). — The  temperature  coefficients  of  the 
velocity  coefficients  (kx)  of  the  decomposition  of 
nitrous  acid  have  been  measured  at  six  temperatures 
between  0°  and  60°  and  found  to  vary  from  6-7  to  3-2. 
These  abnormally  high  values  are  to  be  expected  from 
the  reaction  mechanism :  (1)  4HN0a— N204+ 

2N0+2H20;  (2)  N204+H20— HN02+HN03 ; 

(combining)  3HN02zrHN03+ 2N0+H20,  where 
i'i  is  shown  to  be  the  product  of  a  true  velocity 
coefficient  and  an  equilibrium  constant.  The  temper¬ 
ature  coefficient  of  k2  is  normal  (2-5  at  20°).  The 
connexion  between  velocity  and  temperature  is 
expressed  approximately  by  the  equation  log  &li0= 
— 6250/27+22-65,  and  more  closely  by  an  empirical 
power  series.  The  velocity  (v)  increases  with  increas¬ 
ing  ionic  concentration  (j)  and  the  value  of  dv/dj, 
0078,  is  nearly  independent  of  temperature. 

F.  L.  Usher. 

Velocity  of  hydrolysis  of  ethyl  formate  by 
ammonia  solution  in  presence  of  ammonium 
salts.  E.  N.  Roberts  and  (Miss)  E.  M.  Terry  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2604 — 2611). — The  rate 
of  hydrolysis  at  25°  of  0-08-Y-cthyl  formate  by 
O-lN-ammonium  hydroxide  is  markedly  accelerated 
by  ammonium  chloride  or  nitrate  (0-04 — 0-4A7).  A 
tentative  interpretation  of  the  data  is  given. 

J.  G.  A.  Griffiths. 

Kinetics  of  reduction  of  cystine  and  related 
dithio-acids  by  reversible  oxidation-reduction 
systems.  P.  W.  Preisler  (J.  Biol.  Cliem.,  1930, 
87,  767 — 784). — Cystine,  dithiodilactic,  dithiodi- 

hydracrylic,  and  dithiodiglycollic  acids  were  reduced 
by  mixtures  of  chromous  and  chromic  chlorides  and  by 
vanadous  chloride;  the  rates  of  reaction  observed 
approximated  to  those  of  reactions  of  the  second  order. 
The  rates  of  reduction  were  greatest  with  those  acids 
in  which  a  carboxyl  or  an  ammo-group  was  adjacent 
to  the  disulphide  linking.  The  rates  diminished  with 
increase  in  acidity;  they  were  different  for  different 
oxidation-reduction  systems,  but  were  not  affected 
by  changes  in  the  potential  of  a  given  system  brought 
about  by  varying  the  ratio  of  oxidant  to  reductant. 
The  system  R-S-S\R-R-SH  is  not  to  be  regarded  as 
reversible,  since  it  does  not  conform  to  the  definition 
of  a  reversible  sj'stem  (c.g.,  quinone=^quinol)  as 
one  in  which  the  establishment  of  an  equilibrium 


between  the  components  can  be  experimentally 
demonstrated.  C.  R.  Harington. 

Auto-oxidation  of  quinol.  A.  Saint-Maxen 
(Cornpt.  rend.,  1930,  191,  212— 214).— The  rate  of 
oxidation  of  quinol  in  aqueous-alkaline  solution 
increases  proportionally  with  the  quantity  of  sodium 
hydroxide  provided  that  the  mol.  ratio,  alkali :  quinol, 
does  not  exceed  0-2.  Above  this  value  tlio 
rate  increases  less  rapidly  and  approaches  a  limit 
reached  at  the  value  0-6.  After  passing  the  value  1 
the  rate  diminishes  slowly.  A  parallelism  is  noted 
between  these  data  and  those  obtained  from  deter¬ 
minations  of  electrical  conductivity  and  density  of 
light  absorption.  It  is  suggested  that  the  mono- 
sodium  derivative  of  quinol  is  oxidised  with  con¬ 
siderable  rapidity,  whereas  the  compound  itself  and 
its  disodium  derivative  are  only  very  slowly  attacked. 

H.  Wren. 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  V.  E.  Yamamoto  (J.  Soc.  Cliem.  Ind. 
Japan,  1930,  33,  231 — 233b). — p-Toluidine  was 
diazotised  and  titrated  with  D-acid  at  various 
temperatures  from  0°  to  30°.  From  the  values 
obtained  the  decomposition  velocity  coefficient  at  0° 
was  3-4  X 10"°  and  the  Arrhenius  temperature  coeffi¬ 
cient  12115.  o-Toluidine  was  similarly  treated  and 
the  decomposition  velocity  coefficient  of  o-diazo- 
toluene  was  1-93  xl(H.  This,  however,  required 
halving,  as  it  was  found  that  almost  all  the  o-cresol 
produced  coupled  with  o-diazotolueno  and  the  true 
value  is  0-97  xlCH.  These  results  agree  approxi¬ 
mately  with  those  of  Cain  and  Hantzsch. 

C.  Irwin. 

Kinetics  of  diastatic  actions.  J.  B.  S.  Haldane 
(J.  Chim.  phys.,  1930,  27,  277— 284).— The  lunetics 
of  the  reactions,  diastase+substratc==±:  diastase- 
substrate  complex — ->  diastase -(-products  of  reac¬ 
tion,  are  considered,  and  the  hyperbolic  relationship 
between  the  velocity  of  reaction  and  the  concentration 
of  the  substrate  is  shown  to  fail  at  high  values  of  the 
latter  owing  to  the  decrease  in  velocity  due  to  dilution 
of  the  other  reactants.  Diastase  may  unite  with  its 
substrate  and  other  substances  present  in  such  a 
manner  as  to  produce  catalysis,  competitive  or  non¬ 
competitive  inhibition,  or  in  such  a  way  as  not  to 
produce  inhibition,  but  yet  to  act  as  a  protective 
against  heat;  e.g.,  sucrose  protects  malt  amylase 
without  inhibiting  it.  The  first  two  types  of  union 
are  identical  from  the  chemical  point  of  vieiv.  It  is 
shown  that  successive  purifications  of  diastases  will 
lead  to  a  point  when  further  treatment  decreases  the 
activity,  the  critical  point  probably  being  reached 
when  the  active  portion  of  the  diastase  micelle  is 
covered  with  a  unimolecular  layer  of  substrate. 

J.  Grant. 

Influence  of  a  soluble  fluoride  on  the  corrosion 
of  iron.  A.  W.  Chapman  (J.C.S.,  1930, 1546-1 550). 

- — A  comparison  of  the  corrosion  produced  by 
potassium  chloride  and  potassium  fluoride.  Dihd13 
solutions  (up  to  0-SiY)  of  potassium  fluoride  corrode 
iron  similarly  to  potassium  chloride  solutions  ot 
equivalent  concentrations.  0-85 N- Potassium  fluoride 
solution  does  not  attack  iron,  and  it  is  suggested  tins 
abrupt  cliange  is  duo  to  the  formation  of  a  self- repairing 
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protective  film  of  iron  fluoride.  Inhibitors  (sodium 
carbonate  or  potassium  chromate)  are  effective  in 
lower  concentrations  against  fluoride  ion  than  against 
chloride  ion  attack.  A  special  type  of  corrosion  in 
which  iron  potassium  fluoride  and  iron  chromate  were 
formed  was  exhibited  in  certain  sjiccific  solutions 
containing  potassium  fluoride  and  chromate. 

J.  0.  Cutter. 

Kinetics  of  the  oxidation  of  copper.  I.  Initial 
oxidation  of  copper  at  low  temperatures.  F.  J. 
Wilkins  and  E.  K.  Rideal.  II.  Limiting- 
pressure.  Evidence  for  the  lateral  diffusion  of 
adsorbed  gas.  F.  J.  Wilkins  (Proc.  Roy.  Soc., 
11)30,  A,  128,  394—406,  407— 417).— I.  The  work  of 
Ming  and  Bedworth  (J.  Inst.  Metals,  1923,  29, 
529),  Dunn  (A.,  1920,  092),  and  Feitknecht  (A.,  1929, 
517)  is  briefly  reviewed,  and  the  importance  of  the 
rate  of  diffusion  of  oxygen  through  the  oxide  film  in 
determining  the  rate  of  oxidation  of  the  metal  is 
emphasised.  The  nature  of  this  diffusion  is  dis¬ 
cussed,  and  it  is  concluded  that  grain  boundary 
diffusion  is  of  predominating  importance  for  low- 
temperature  oxidation,  whilst  lattice  diffusion  is 
important  for  high  temperatures.  An  experimental 
method  is  described  for  the  study  of  the  oxidation 
of  copper  up  to  a  pressure  of  10  mm.  of  oxygen  and  a 
temperature  of  305°.  For  metal  activated  by  repeated 
oxidation  and  reduction,  oxidation  may  be  represented 
by  the  simple  equation  log  p0jp=kt,  where  p0  is  the 
initial  oxygen  pressure,  p  the  pressure  at  time  t,  and 
k  a  constant.  It  is  considered  that  the  rate  of  oxid¬ 
ation  of  a  metal  is  on  a  priori  grounds  dependent 
on  the  rates  of  at  least  four  processes  :  (1)  the  con¬ 
densation  of  oxygen  at  the  metal  oxide-oxygen 
interface;  (2)  the  evaporation  of  oxygen  from  the 
oxide-oxygen  interface  into  the  oxide ;  (3)  the  diffus¬ 
ion  of  oxygen  through  the  oxide ;  and  (4)  the  reaction 
between  the  metal  and  oxygen.  The  theoretical 
basis  of  the  above  equation  is  discussed.  This .  is 
quite  different  from  the  parabolic  law,  so  that  the 
process  concerned  cannot  be  only  diffusion;  it  is 
considered  that  the  latter  process  is  preceded  by 
adsorption  and  that  under  these  experimental  con¬ 
ditions  no  adsorption  equilibrium  exists  between  the 
oxide-oxygen  interface  and  the  gas  phase. .  The 
equation  does  not  hold  for  the  oxidation  of  active 
oopper  at  high  pressures  or  inactive  copper  at  low 
pressures.  From  the  temperature  coefficient  of  the 
low-pressure  oxidation  the  heat  of  activation  for  the 
“fusion  of  oxygen  through  the  oxide,  i.e.,  the  critical 
increment  of  energy  which  “  Lockerstellen  ”  on  the 
grain  boundary  must  possess  before  an  oxygen 
molecule  can  diffuse,  is  9500+1000  g.-cal. 

II.  Using  the  same  apparatus  and  commercial 
electrolytic  copper  at  1  S30,  it  is  found  that  the  limiting 
pressure  below  which  the  oxidation  of  the  metal 
oe«es  to  follow  the  parabolic  law  is  about  10  mm. 
inis  limiting  pressure  is  the  higher  the  more  active  is 
the  copper,  and  it  can  be  increased  as  much  as  thirteen 
times;  sintering  the  surface  decreases  it.  It  is 
suggested  that  at  the  limiting  pressure  the  grain 
boundaries  in  the  surface  of  the  cuprous  oxide  arc 
l?8*’  Curated  with  adsorbed  oxygen,  and  it  is  shown 
theoretically  on  this  basis,  and  also  by  assuming  that 

e  oxygen  adsorbed  oil  the  cuprous  oxide  can  diffuse 


laterally,  that  the  observed  influence  of  activation  on 
the  limiting  pressure  would  be  expected.  The  para¬ 
bolic  law  describes  the  oxidation  of  the  activated 
metal  at  1S3°  over  long  periods  of  time  if  the  oxygen 
pressure  is  high  enough.  L.  L.  Bircumshaw. 

Rate  of  dissolution  of  magnesia  ignited  at 
various  temperatures.  P.  P.  Budnikov  (Z. 
anorg.  Chem.,  1930,  191,  79 — 86). — Magnesium  oxide 
prepared  by  igniting  the  pure  carbonate  dissolves  in 
water  most  rapidly  when  the  ignition  temperature  has 
been  about  800°.  With  the  product  obtained  from 
naturally  occurring  magnesite,  however,  the  rate  of 
dissolution  becomes  less  and  less  as  tho  temperature 
of  ignition  is  raised,  although  the  maximum  solubility 
is  attained  by  ignition  at  about  850°.  Ferric  oxide 
appears  to  play  an  important  part  in  reducing  tho 
solubility.  Addition  of  1%  of  silica,  on  the  other 
hand,  increases  tho  solubility'  of  oxide  prepared  from 
the  pure  carbonate,  but  as  tho  temperature  of  ignition 
rises  the  rate  of  dissolution  diminishes.  With  5% 
of  silica,  however,  the  solubility  is  reduced,  and 
raising  the  temperature  of  ignition  also  has  the  same 
effect.  R.  Cuthell. 

Kinetic  measurement  of  a  transformation 
reaction  in  solid  metals  [aluminium-zinc  alloys]. 
W.  Fraenkel  and  E.  Wachsmuth. — See  B.,  1930, 
717. 

Induced  addition  of  ethylene  and  chlorine. 
T.  D.  Stewart  and  D.  M.  Smith  (J.  Amor.  Chem. 
Soc.,  1930,  52,  2S09 — 2877). — The  mechanism  pre¬ 
viously  proposed  for  this  reaction  (A.,  1929,  1420)  is 
further  elaborated.  Values  arc  given  for  the  velocity 
coefficient  of  the  specific  thermal  reaction,  which 
consists  in  the  formation  of  an  activated  modification 
of  ethylene  dichloride  under  the  influence  of  a  film 
of  the  liquid  reaction  products  and  the  deactivation 
of  this  to  ordinary  ethylene  dichloride.  The  former 
is  the  rate-determining  step.  In  presence  of  oxygen 
this  reaction  occurs  almost  exclusively.  In  absence 
of  oxygen  the  reaction  velocity'  is  much  greater 
(enhanced  specific  reaction  rate)  owing  to  the  occur¬ 
rence  of  chain  reactions  involving  5 — 20  mols., 
initiated  by  activated  ethylene  dichloride  or  tri- 
chloroethane.  Excess  of  ethylene  or  of  chlorine 
represses  the  chain  reactions,  the  latter  being  the 
more  effective.  The  role  of  the  catalyst  for  the 
thermal  reaction  and  the  mechanism  of  the  induced 
reaction  are  discussed.  H.  E.  F.  Notton. 

Effect  of  combustion-suppressors  on  the 
limits  of  inflammability  of  carbon  disulphide. 
Mechanism  of  raising  of  theoretical  flame 
propagation  temperature.  Y.  Nagai  (J.  Soc. 
Chem.  Ind.  Japan,  1930,  33,  210— 216b,  216— 
217b). — The  effects  of  additions  of  ethyl  bromide, 
pentane,  diethyl  selenide,  lead  tetramethyl,  and  other 
compounds  on  the  limits  of  inflammability  of  carbon 
disulphide  were  determined  and  recorded  graphically. 
The  first  two  reduce  tho  upper  limit.  Others  show 
a  reduction  followed  by  an  increase  ascribed  to  the 
large  heat  evolution  from  the  combustion  of  lead 
tetraethyl  etc.  once  it  has  commenced.  The  same 
compounds  which  have  a  much  higher  theoretical 
flame  propagation  temperature  than  carbon  disulphide 
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when  added  in  small  proportions  raise  the  lower 
limit  of  combustion.  In  larger  proportions  the  limit 
falls  again,  the  necessary  temperature  having  been 
reached.  These  theoretical  flame  propagation  temper¬ 
atures  are  calculated  and  are  found  to  be  somewhat 
lower  than  tho  same  temperatures  calculated  from  the 
upper  limits  of  inflammability  of  hydrogen  mixtures. 
It  is  believed  that  this  raising  of  the  flame  propagating 
temperature  is  due  to  negative  catalytic  action.  It 
cannot  be  due  t  o  the  destruction  of  a  peroxide  formed 
as  an  intermediate  compound.  C.  Irwin. 

Homogeneous  catalysis  of  gaseous  reactions. 

I.  Decomposition  of  isopropyl  ether  under  the 
influence  of  halides.  II.  Decomposition  of 
diethyl  ether  catalysed  by  iodine.  K.  Clusius 
and  C.  N.  Hinshelwood.  III.  Decomposition  of 
acetaldehyde  catalysed  by  iodine.  G.  N.  Hinshel¬ 
wood,  K.  Clusius,  and  G.  Hadman  (Proc.  Roy.  Soc., 
1930,  A,  128,  75—81,  S2— SS,  SS— 92).— I.  The 
decomposition  of  gaseous  isopropyl  ether  according 
to  tho  equation  (C3H7)20=C0(CH3)2+C3H8  is 
catalysed  not  only  by  iodine  (cf.  Glass  and  Hinshel¬ 
wood,  A.,  1929,  1150),  but  also  by  various  alkyl 
halides,  and  to  a  smaller  extent  by  alkyl  bromides. 
Chlorides  have  practically  no  influence  and  phenyl 
iodide  is  also  almost  inactive;  hydrogen  bromide, 
however,  has  a  considerable  action.  As  regards  the 
iodides,  the  catalytic  action  appears  to  bo  inversely 
proportional  to  their  own  stability.  The  isopropyl 
ether  catalyses  their  decomposition  and  the  liberated 
iodine  has  a  greater  effect  than  any  of  the  undecom¬ 
posed  iodides.  The  activity  decreases  in  the  order 
isopropyl,  ethyl,  methyl,  phenyl  iodide.  The  reaction 
whereby  the  hydrogen  atom  adjacent  to  the  oxygen 
atom  is  transferred  under  the  catalytic  influence  of 
iodine  from  one  part  of  the  ether  molecule  to  another 
is  a  general  one.  Tho  reaction  is  homogeneous,  the 
rate  being  nearly  proportional  to  the  concentration 
of  the  catalyst  and  the  time  of  half  change  nearly 
independent  of  the  ether  concentration. 

II.  The  catalytic  decomposition  of  diethyl  ether 
under  the  influence  of  iodine  occurs  by  two  consecutive 
reactions :  (C,H5)20  =  C2H6  +  CH3-CHO  =  C2H6  + 
CH4+CO.  The  aldehyde  decomposes  approximately 
ten  times  as  fast  as  the  ether  under  comparable 
conditions ;  thus  the  change  follows  an  approximately 
unimolecular  course,  although  consisting  of  con¬ 
secutive  reactions,  and  the  speed  of  the  whole  reaction 
is  principally  determined  by  the  iodine  concentration. 
Experiments  made  in  a  bulb  packed  with  silica  beads 
showed  that  the  surface  reaction  could  not  amount  to 
more  than  a  small  percentage  of  the  total.  Thus 
reaction  must  depend  on  collisions  between  mole¬ 
cules  of  ether  and  of  iodine.  Every  collision  in  which 
the  kinetic  energy  of  approach  exceeds  the  heat  of 
activation  (35,000  g.-cal.  per  mol.)  probably  leads  to 
decomposition.  The  boats  of  activation  of  this  and 
similar  reactions  are  considerably  lower  than  those  of 
the  corresponding  uncatalysed  reactions,  and  the 
mechanism  of  activation  is  simpler. 

III.  In  presence  of  small  amounts  of  iodine, 
acetaldehyde  is  rapidly  decomposed  into  carbon 
monoxide  and  methane  at  400°.  The  reaction  is 
unimolecular  with  respect  to  the  aldehyde  and  its 


rate  is  directly  proportional  to  the  concentration  of 
the  catalyst.  The  heat  of  activation,  corrected  for 
the  variation  in  the  collision  number  with  temper¬ 
ature,  is  32,500  g.-cal.  per  mol.  If  it  is  assumed  that 
each  collision  between  aldehyde  and  iodine  molecules 
is  effective  when  the  kinetic  energy  of  approach 
exceeds  the  energy  of  activation,  a  value  is  obtained  i 
for  the  number  of  molecules  which  should  react  which 
is  0-1  of  the  value  actually  observed.  It  is  possible  j 
that  the  internal  energy  of  the  molecules  is  drawn  on 
to  provide  some  of  the  energy  of  activation,  and  by 
introducing  one  internal  degree  of  freedom  in  addition 
to  the  translational  energy  the  calculated  and  observed  | 
rates  of  reaction  arc  brought  into  agreement. 

L.  L.  Bircumshaw.  . 

Influence  of  sodium  chloride  on  the  oxidation  I 
of  iodine  by  potassium  chlorate.  O.  J.  Magidsox  J 
and  A.  G.  Baitschhcov  (J.  Russ.  Phys.  Chem.  Soc.,  1 
1930,  62,  933 — 956). — The  oxidation  of  iodides  by 
potassium  chlorate  solution  is  catalysed  by  sodium 
chloride  to  an  extent  proportional  to  its  concentration ; 
at  the  same  time  iodine  formed  is  partly  precipitated 
by  the  sodium  chloride  present.  A  constant  relation 
exists  between  free  iodine  remaining  in  solution  and 
unoxidised  iodide  ions,  pointing  to  the  presence  of  an 
unstable  compound.  The  reaction  of  oxidation  in  ; 
the  presence  of  sodium  chloride  is  one  of  the  second  j 
order,  indicating  that  chlorine  acts  as  an  oxidising  ! 
agent.  The  reaction  is  best  explained  on  the  assump¬ 
tion  that  the  actual  oxidising  agent  is  chloric  acid, 
and  not  chlorate  ion.  Ferric  chloride  exerts  a  catalytic 
effect  on  the  reaction  even  in  the  presence  of  sodium  J 
chloride.  The  nature  of  the  products  of  oxidation 
depends  on  the  relative  amount  of  chlorate  taken; 
thus,  using  3  mols.  of  iodide  to  1  mol.  of  chlorate, 
iodine  chloride  is  obtained,  whilst  where  the  con¬ 
centrations  are  as  3  : 5  potassium  di-iodate  is  pro¬ 
duced,  and  a  mixture  of  these  products  is  formed  at 
intermediate  relative  concentrations.  Iodate  is  pre¬ 
cipitated  from  solution  as  KHI2O0,KCl.  The  above 
reactions  afford  a  convenient  method  for  the  prepar¬ 
ation  of  potassium  di-iodate  and  of  iodine  chloride. 

R.  Truszkowski. 

Oxidation  of  arsenite  to  arsenate.  Y.  Kato  and 
T.  Murakami  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33, 
226 — 227b). — Copper  oxide  or  cupric  sulphate 
catalyses  tho  oxidation  of  sodium  arsenite  provided 
that  an  excess  of  sodium  hydroxide  is  present.  The 
reaction  velocity  is  nearly  proportional  to  the  con¬ 
centration  of  sodium  hydroxide;  if  less  than  the 
equivalent  of  the  arsenious  oxide  is  present  the  rate 
of  oxidation  is  very  slow.  C.  ImviN. 

True  measure  of  the  activity  of  natural  waters. 

J.  E.  Orlov  (Z.  anorg.  Chem.,  1930, 191,  87 — 103). 
Aqueous  solutions  of  calcium  hydrogen  carbonate 
are  quite  stable  even  when  they  contain  no  free 
carbonic  acid,  but  powdered  marble  or  powdered  non 
catalyses  the  decomposition,  the  rate  of  precipdf10, 
of  carbonate  in  presence  of  marble  being  proportion 
to  the  square  of  the  hydrogen  carbonate  concentration. 
a.  When,  therefore,  a  water  containing  ealcin 
hydrogen  carbonate  is  brought  into  contact 
carbonate,  dissolution  and  deposition  of  carbon  _ 
occur  simultaneously,  the  water  being  active  oi  n 
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according  as  the  former  or  the  latter  process  pre¬ 
dominates.  The  rate  of  dissolution  is  proportional 
to  the  hydrogen-ion  concentration,  and  consequently 
the  net  rate  of  reaction,  V,  is  given  by  the  equation 
F=£{[H‘ ]  — Ka-},  where  K  and  iS  are  constants  which 
depend  on  the  temperature  and  conditions  of  diffusion. 
It  is  therefore  suggested  that  the  initial  value  of 
{[H']—  Ka2}  is  the  only  true  measure  of  the  activity 
of  the  water  towards  calcium  carbonate  (cf  Tillmans 
and  Heublein,  A.,  1913,  ii,  51).  It.  Cuthill. 

Decomposition  of  malic  acid  by  sulphuric  acid. 
H.  R.  Dittmar  (J.  Amer.  Cliem.  Soc.,  1930,  52, 
2746 — 27  54;  cf.  Whitford,  A.,  1925,  ii,  559). — In 
an  extension  of  previous  work,  the  effect  of  nine 
inhibitors  at  0-25  and  0-5i¥  concentrations  on  the 
velocity  of  decomposition  of  malic  acid  by  100% 
sulphuric  acid  has  been  investigated  at  20°,  30°,  and 
40°.  The  logarithm  of  the  velocity  coefficient  of  the 
inhibited  reaction  is,  in  most  cases,  not  an  exact 
linear  function  of  the  concentration  of  inhibitor. 
The  temperature  coefficient  of  the  inhibited  reaction 
generally  decreases  with  rise  of  temperature,  but  with 
O^oM-benzoie  anhydride,  which  is  the  most  pro¬ 
nounced  inhibitor,  an  increase  from  4-76  to  5-01 
occurs.  Most  inhibitors  raise  the  critical  increment 
above  that  of  the  uninhibited  reaction,  but  the 
increase  of  concentration  from  0-25  to  0-5i¥  causes 
at  most  only  a  small  additional  effect. 

The  solubility  of  malic  acid  in  aqueous  sulphuric 
acid  at  first  decreases  and  then  increases  as  the 
normality  of  the  sulphuric  acid  is  increased.  This 
affords  direct  evidence  of  the  formation  between  the 
acids  of  a  molecular  compound  through  which  the 
reaction  may  proceed.  An  inhibitor  may  act  by 
forming  additive  compounds  with  cither  of  the 
acids.  J.  G.  A.  Griffiths. 

Mechanism  of,  and  the  constitutional  factors 
controlling,  the  hydrolysis  of  carboxylic  esters. 
HI.  Calculation  of  molecular  dimensions  from 
hydrolytic  stability  maxima.  C.  K.  Ingold 
(J.C.S.,  1930,  1375 — 1386). — A  generalised  statistical 
treatment  is  given  of  the  velocity  of  hydrolysis  of  an 
ester  by  a  catalyst,  in  which  consideration  of  localised 
polar  influences  in  the  reacting  molecules  and  of 
steric  factors  is  included.  Effects  of  different  types 
due  to  the  nature  of  the  reaction  medium  are  also 
discussed.  The  formula  (kuwlklv)l(koa;lka..)=exp. 
(7/108r)  is  derived  and  used  to  calculate  the  distance 
f  between  the  carboxyl  groups  of  symmetrical  dicarb- 
oxylic  esters  from  the  catalytic  coefficients  of 
hydrogen  and  hydroxyl  ions  in  the  first  and  second 
stages  of  hydrolysis.  An  analogous  formula  pu*'  — 
Pa*"=3/108r  is  given  for  ionogenic  monocarboxylic 
esters  and  its  use  is  illustrated  by  application  to  the 
hydrolysis  of  ethyl  aminoacetato  and  ethylammonium 
acetate.  The  calculated  values  of  r  are  all  of  the  right 
older  of  magnitude  and  place  homologues  of  the 
oxalic-sebaeic  acid  series  in  the  right  order.  With 
one  exception  the  calculated  values  of  r  agree  to  0-5  A. 
'ttth  the  distances  calculated  by  Ganc  and  Ingold  from 
their  measurements  of  affinity  constants.  Tho  ratio 
Tumaric) / r( maleic )  has  the  value  1-45.  The  hypo¬ 
thesis  that  the  inclination  of  valencies  external  to  a 


double  linking  is  about  120°,  combined  with  other 
probable  assumptions,  requires  the  value  1-47. 

F.  G.  Tryiiorn. 

Atomic  energy  and  catalyst  efficiency.  B.  S. 
Srikantan  (Indian  J.  Physics,  1930,  4,  539 — 540). — 
All  the  elements  near  the  peaks  of  the  curve  con¬ 
necting  the  vibration  frequency  of  the  elements  with 
their  at.  wts.  are  those  commonly  regarded  as  good 
catalysts.  Hence  an  attempt  is  made  to  correlate 
catalytic -activity  with  the  energy  of  vibration  of  the 
atom  4-2mv2r2,  where  m  is  the  at.  wt.,  v  the  vibration 
frequency,  and  r  the  amplitude  of  vibration  of  the 
atoms  at  the  m.  p.  of  the  solid  calculated  from  the 
at.  volume.  In  general  it  is  found  that  the  elements 
with  the  higher  energies  of  vibration  arc  those  used 
as  catalysts,  whereas  those  with  the  lower  values  are 
the  feeble  catalysts  and  poisons.  J.  W.  Smith. 

Change  in  the  area  and  catalytic  activity  of 
metallic  surfaces  on  passing  from  the  solid  to  the 
liquid  state.  F.  P.  Bowden  and  E.  A.  O’Connor 
(Proc.  Roy.  Soc.,  1930,  A,  128,  317— 329).— Methods 
which  have  been  used  for  the  determination  of  the 
accessible  area  of  a  metallic  surface  are  reviewed. 
Using  an  apparatus  similar  to  that  previously 
described  (Bowden  and  Rideal,  A.,  1928,  1088) 
and  a  cathode  of  fusible  alloy,  measurements  have 
been  made  of  the  quantity  of  electricity  AQ  which 
must  be  passed  across  the  metal/electrolyte  interface 
in  order  to  produce  a  given  change  in  the  electrode 
potential,  and  of  the  relation  between  the  electrode 
potential  and  the  current  density.  The  latter  gives 
the  rate  at  which  hydrogen  is  being  liberated  at  the 
surface  and  is  a  measure  of  the  catalytic  activity  of 
the  surface  for  the  reaction.  In  the  case  of  the  solid 
metal  this  increases  with  rise  of  temperature,  decreases 
at  the  commencement  of  fusion,  and  increases  with 
further  rise  of  temperature  on  the  completion  of  fusion. 
The  rates  of  deposition  of  hydrogen  per  cm.2  of 
accessible  area  under  identical  conditions  of  temper¬ 
ature  (15°)  and  potential  (  —  1-0  volt  sat.  cal.)  for 
solid  frozen  from  liquid,  solid  sand-papered,  and  solid 
etched  with  nitric  acid  were  9,  5,  and  17  X  10~6  coul. 
per  sec.,  respectively,  whilst  the  corresponding 
accessible  areas  are  about  T4,  6-3,  and  800 — 1000 
times  the  apparent  areas.  Measurements  with  an 
electrode  of  gallium  show  that  this  metal  catalyses 
the  evolution  of  hydrogen  rapidly,  so  that  relatively 
large  current  densities  are  necessary  to  establish 
a  high  hydrogen  overpotential.  The  accessible  area 
of  the  liquid  surface  is  about  the  same  as  that  of 
mercury,  whilst  on  solidification  the  area  increases 
to  about  1-7  times  its  apparent  area.  The  total 
catalytic  activity  of  a  metal  surface  for  a  particular 
reaction  appears  to  depend  on  three  factors  which 
can  be  separately  measured  :  (1)  the  accessible  area 
of  the  surface;  (2)  the  configuration  of  the  surface 
metal  atoms ;  and  (3)  the  chemical  nature  of  the 
metal.  L.  L.  Bircumshaw. 

Poisoning  action  of  water  vapour  at  high 
pressure  on  iron  synthetic  ammonia  catalysts. 
P.  H.  Emmett  and  S.  Brunauer  (J.  Amer.  Chem. 
Soc.,  1930,  52,  26S2 — 2693 ;  cf.  Almquist  and  Black, 
A.,  1927,  29).— The  poisoning  effect  of  0  08—1-23 
vol.-%  of  water  vapour  in  3  :  1  hydrogen-nitrogen 
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mixtures  at  pressures  between  1  and  100  atm.  on  the 
synthesis  of  ammonia  by  iron  and  promoted  iron 
catalysts  has  been  investigated  chiefly  at  450°.  A 
surface  film  of  iron  oxide  is  formed  and  the  weight  of 
oxygen  retained  by  the  catalyst  is  approximately 
proportional  to  {P„s0/PUt)i.  The  promoted  catalysts 
take  up  more  oxygen  than  do  those  of  pure  iron. 
The  poisoning  of  doubly  and  singly  promoted  catalysts 
by  water  vapour  is  almost  completely  reversible 
and  only  small  permanent  injury  results.  Repeated 
poisoning  of  pure  iron  catalysts  leads  to  rapid  loss 
of  activity. 

Existing  data  arc  consistent  with  the  view  that 
ammonia  is  synthesised  by  reduction  with  hydrogen 
of  superficial  Fe4N  formed  by  interaction  of  nitrogen 
molecules  with  iron  atoms  of  sufficiently  high  free 
energies  at  the  surface.  J.  G.  A.  Griffiths. 

Catalysis  by  sodium  chloride  of  oxidation  of 
carbon.  R.  K.  Taylor  (J.  Amer.  Chcm.  Soc.,  1930, 
52,  3025 — 3026). — Experiments  with  lamp-black  are 
described.  The  oxidation  of  sugar  charcoal  at  200° 
is  accelerated  by  sodium  chloride,  but  the  velocity 
decreases  as  the  reaction  proceeds. 

J.  G.  A.  Griffiths 

Catalyst  not  containing  platinum  for  the  pro¬ 
duction  of  nitric  acid.  L  E.  Adadtjrov  and  P.  J. 
Weinschenker  (Ukraine  Chem.  J.,  1930,  5  [Tech.], 
1 — 26). — The  reaction  of  oxidation  of  ammonia  to 
nitric  acid  is  best  catalysed  by  substances  emitting 
radiation  of  the  same  wave-lengths  as  those 
corresponding  with  the  energy  required  for  the 
dissociation  of  molecular  to  atomic  nitrogen  and 
oxygen.  This  condition  is  fulfilled  by  calcium  and 
silicon  for  oxygen,  and  by  tin  for  nitrogen.  A 
catalyst  containing  2-7  mols.  of  stannic  oxide,  2-7 
mols.  of  calcium  oxide,  and  1  mol.  of  silica  gives  81-5 — 
86-2%  yields  of  nitric  acid,  free  from  nitrous  acid, 
by  passing  a  7%  ammonia-air  mixture  through  a 
layer  of  catalyst  5-5  cm.  in  thickness,  at  the  rate  of 
6 — 7-5  litres  per  hr.,  at  680°.  The  efficiency  of 
catalysis  at  various  temperatures  is  closely  connected 
with  the  intensity  of  radiation  of  the  catalyst  at  the 
given  temperature.  The  connexion  between  thickness 
of  layer  of  catalyst  and  defixation  of  nitrogen  is 
explained  on  the  basis  of  production  of  ionised 
nitrogen.  The  influence  of  varying  the  rate  of 
flow  and  the  ammonia  content  of  the  mixture  is 
ascribed  to  variations  in  the  energy  of  the  active 
centres  of  the  catalyst,  and  not  to  variations  in 
the  thermal  effect  of  the  reaction. 

R.  Truszkowski. 

Catalytic  reduction  of  carbon  monoxide  at 
atmospheric  pressure  by  titanium,  zirconium, 
and  cerium  oxides.  S.  Kodama  (J.  Soc.  Chem. 
Ind.  Japan,  1930,  33,  202— 203b).— Catalysts  were 
prepared  consisting  of  3  parts  of  cobalt  oxide,  1  part 
of  copper  oxide,  and  15%  of  the  weight  of  the-  former 
of  each  of  the  above  oxides.  These  were  allowed  to 
act  on  water-gas  at  various  temperatures  and  the 
contraction  in  volume  and  yield  of  liquid  products 
were  recorded.  In  each  case  reaction  commenced  at 
180 — 200°  and  the  contraction  was  at  first  similar, 
but  divergences  occurred  later.  Titanium  oxide  gave 
a  high  yield  of  gaseous  hydrocarbons  but  little  liquid 


product.  Zirconium  oxide  was  the  best  of  the  three, 
but  was  not  so  good  as  magnesium  oxide.  C.  Ibwin, 

Catalytic  action  of  reduced  copper  at  high 
temperature  and  pressure.  S.  Komatsu,  K. 
Sugiho,  and  M.  Haqiwara  (Proc.  Imp.  Acad.  Tokyo, 
1930,  6,  194 — 197). — By  heating  with  reduced  copper 
and  hydrogen  at  high  pressures,  benzene  may  be 
reduced  to  cyclohexane,  naphthalene  to  tetrahydro- 
naphthalene  and  thence  to  frares-decalin,  phenol  to 
Ci/cZohexane  and  a  trace  of  diphenyl  ether,  a-naphthol 
to  <zc  -  tetrahydronaphthol,  ar  -  tetrahydronaphthol, 
hydrocarbons  (b.  p.  201 — 20S°),  and  resins,  p-naphthol 
to  ar  -  tetrahydro  -  [3  -  naphthol,  ac  -  tetrahydro  -  3  - 
naphthol,  and  a  trace  of  tetrahydronaphthalene. 

C.  W.  Gibby. 

Oxidation  of  aqueous  ethyl  alcohol  by  mole¬ 
cular  oxygen  catalysed  by  platinum  metals.  E. 
Muller  and  K.  Schwabe  (Kolloid-Z.,  1930,  52, 
163 — 173). — By  continuous  measurement  of  the 
potential  of  the  catalysing  metal,  the  course  of 
the  oxidation  of  aqueous  alcohol  by  oxygen  in  the 
presence  of  finely-divided  platinum,  palladium,  and 
rhodium  has  been  followed,  both  in  acid  and  hi 
alkaline  solution.  The  experimental  results  are 
interpreted  to  show  that  the  reaction  consists  of  a 
dehydrogenation  of  the  organic  compound  followed 
by  oxidation  of  the  activated  hydrogen.  The 
mechanism  suggested  is  the  binding  of  the  hydroxylic 
hydrogen  atom  of  the  alcohol  to  the  catalyst  tlmough 
an  electron  of  the  metal,  so  that  the  hydrogen  atom 
has  its  complement  of  two  electrons.  The  active 
hydrogen  layer  thus  produced  is  readily  oxidised, 
the  rest  of  the  molecule  leaving  the  surface  as 
aldehyde.  E.  !F3.  Hedges. 

Catalytic  action  of  platinum.  F.  Thoe£x 
(Svensk  Kern.  Tidskr.,  1930,  42,  134 — 153). — From 
experiments  on  the  decomposition  of  hydrogen 
peroxide  by  platinum  sols  prepared  by  Kraemer  and 
Svedberg’s  method  it  is  concluded  that  the  activity 
of  such  sols  is  not  due  to  their  oxygen  content. 
Attempts  to  determine  a  constant  for  the  affinity 
between  hydrogen  peroxide  and  the  colloidal  platinum 
catalyst  showed  that  for  the  range  of  peroxide 
concentration  in  which  the  reaction  proceeds  normally 
no  such  constant  could  be  found.  Attention  is 
directed  to  the  marked  decrease  in  activity  when  such 
a  sol  is  diluted.  The  addition  of  charcoal  greatly 
increases  the  velocity  of  the  reaction,  an  increase  of 
40%  being  noted  in  one  case ;  the  effect  is  ascribed 
to  tire  adsorption  of  platinum  and  hydrogen  peroxide 
on  the  surface  of  the  charcoal.  If  the  sol  be  treated 
with  a  current  of  hydrogen  its  activity  is  greatly 
increased ;  the  best  results  occur  with  10  nun. 
treatment,  a  more  prolonged  treatment  causing  a 
diminution  of  activity,  probably  due  to  the  poisoning 
of  the  platinum  by  traces  of  impurity  in  the  hydrogen- 
Similar  treatment  with  gaseous  oxygen  gave  variable 
results.  Prolonged  experiments  lasting  1  hr.  showed 
that  the  reaction  is  not  unimolecular ,  but  the  expression 
log  x=F(t)  can  be  regarded  as  approximating  to  a. 
straight  line  with  two  breaks  in  it.  Calculation  o 
the  three  unimolecular  constants,  Kv  Ks,  and  K3  for 
each  portion  of  the  reaction  showed  that  the  ratios 
K.1jKl  and  KJK1  approximate  to  2/3  and  1/2,  «n(1 
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this  result  is  discussed  theoretically.  An  historical 
account  of  the  subject  is  also  given. 

H.  F.  Harwood. 

Action  of  aqueous  hydrofluoric  acid  on  silica. 
W.  G.  Palmer  (J.C.S.,  1930,  1656— 1664).—' The 
mechanism  of  this  heterogeneous  action  is  primarily 
dependent  on  the  HF2  ion,  and  adsorption  processes 
on  the  surface  of  the  silica,  but  is  not  determined 
by  any  surface  diffusion  processes.  The  rate  of 
reaction  is  uniquely  increased  by  the  presence  of  a 
neutral  salt  (ammonium  sulphate),  but  is  not  generally 
proportional  to  the  HF2-ion  concentration.  It  is 
suggested  that  the  hydrogen  ion  may  be  a  specific 
catalyst.  J.  0.  Cutter. 

Thermal  decomposition  of  ethyl  ether  on  the 
surface  of  platinum.  E.  W.  R.  Steacie  and  H.  N. 
Campbell  (Proc.Roy.  Soc.,  1930,  A,  128, 451 — 458). — 
An  attempt  has  been  made  to  compare  the  hetero¬ 
geneous  decomposition  of  gaseous  ethyl  ether  on 
the  surface  of  platinum  with  that  of  the  homogeneous 
reaction  studied  by  Hinshelwood  (A.,  1927, 212).  The 
ethor  was  decomposed  on  an  electrically  heated 
latinum  wire  (625 — 800°)  stretched  axially  in  a 
ulb  of  about  100  c.c.  capacity,  the  progress  of  the 
reaction  being  followed  by  observing  the  rate  of  in¬ 
crease  of  pressure  by  means  of  a  capillary  manometer. 
All  the  observed  results  agree  with  those  obtained  for 
the  homogeneous  reaction,  except  that  the  pressure 
at  which  the  velocity  coefficient  begins  to  diminish 
increases  considerably  with  fall  of  temperature. 
Platinum  has  evidently  no  catalytic  effect  on  the 
decomposition,  which  is  to  be  regarded  as  taking  place 
homogeneously  in  a  thin  layer  of  hot  gas  surrounding 
the  filament  (cf.  Taylor,  this  vol.,  44). 

L.  L.  Birciimshaw. 

Osmium  as  a  dehydrogenation  catalyst  for 
decahydronaphthalene.  A.  A.  Balandin  (Z. 
physikal.  Chem.,  1930,  B,  9,  49 — 72). — The  reaction 
velocity  of  the  catalytic  dehydrogenation  of  deca¬ 
hydronaphthalene  in  the  presence  of  metallic  osmium 
"'as  found  under  differing  temperature  conditions, 
previous  treatment  with  hydrogen,  addition  of 
the  reaction  product,  and  differing  pressures.  The 
reaction  is  a  zero  order  reaction.  The  reaction 
products,  naphthalene  and  water,  under  the  conditions 
of  the  experiments  exerted  no  influence  on  the  reaction 
velocity.  The  catalyst  is  scarcely  a  suitable  one  for 
bringing  about  the  dehydrogenation,  as  there  are 
products  formed  by  the  further  catalytic  decom¬ 
position  of  the  naphthalene  which  soon  poison  it. 
fhe  catalytic  activity  can,  however,  be  renewed  by 
treating  the  osmium  with  hydrogen.  At  270°  the 
dehydrogenation  velocity  was  about  4%  of  tho  rate 
of  vaporisation  over  the  active  osmium  surface ;  the 
activation  energy  of  the  dehydrogenation  gives 
*3=10,000  g.-cal.  per  mol.  In  this  respect  osmium 
resembles  nickel  very  closely',  where  $=9990  g.-cal. 
P«r  mol.  After  working  with  the  same  catalyst  for 
some  time  it  was  found  that  there  was  a  sudden  change 
m  its  activity,  which  increased.  This  was  due  to  a 
decrease  in  the  poisoning.  The  activation  energy 
•row  becomes  16,250  g.-cal.  per  mol.,  which  is  about 
he  same  as  that  found  for  palladium.  It  is  assumed 
hat  the  change  in  activity  is  due  to  a  dispersion  of  the 


atoms  of  the  metal  in  tho  catalytically  active  centres. 
The  failure  of  osmium  to  catalyse  the  dehydrogenation 
of  other  six-membered  ring  systems  is  probably'  due  to 
the  moro  rapid  formation  of  inhibiting  substances 
than  is  the  case  with  decahydronaphthalene. 

A.  J.  Mee. 

Hydrogenation  with  fine  foam  and  colloidal 
metals.  II.  E.  Biesalski,  W.  von  Kowalski,  and 
A.  Wacker  (Ber.,  1930,  63,  [B],  169S— 1707 ;  cf.  B., 
1928,  69Q). — The  efficiency  of  the  authors’  method  of 
hydrogenation  depends  an  the  fine  division  and 
intimate  admixture  of  the  gas  by  means  of  the  porous 
material  and  foam-producing  medium  with  the 
dispersing  agent  and  its  dissolved  substances.  Stable, 
strongly-foaming  systems  arc  produced  by  saponins, 
soaps,  sulphated  and  sulphonated  organic  compounds, 
proteins,  and  dextrins  which,  frequently  in  0-01% 
solution,  yield  stiff,  very  homogeneous  foams  often 
stable  for  hours.  The  degree  of  subdivision  of  tho 
bubbles  is  at  a  maximum,  as  is  the  catalytic  activity. 
Unstable,  feebly  foaming  systems  are  produced  by 
organic  compounds  with  minimal  capillary  activity' 
(sodium  cinnamate  and  (3-phenylpropionate)  and 
inorganic  compounds  with  alkaline  reaction  (sodium 
aluminate  and  hydrogen  carbonate,  ammonium 
carbonate,  potassium  silicate)  which  have  no 
capillary  activity7.  The  foam  is  very  fugitive,  whereas 
the  size  of  the  bubbles  often  approaches  closely7 
to  that  of  the  stable  systems,  as  does  the  catalytic 
activity7.  Maximal  activity  is  not  attained  probably 
by  reason  of  the  lower  homogeneity  of  tho  foam. 
The  solutions,  except  aluminate  and  silicate,  are 
permanent  and  do  not  become  decomposed  or  cloudy 
in  the  manner  of  tho  best  producers  of  stable  foam. 
Simple  relationships  do  not  exist  between  foam- 
forming  power,  capillary  activity,  and  viscosity. 
For  the  production  of  minute  bubbles,  a  liquid  of 
medium  alkalinity7  appears  tho  prime  essential.  The 
efficiency  of  palladium  as  catalyst  appears  to  depend 
on  its  very  careful  production  by  the  use  of  minimal 
amounts  of  hydrazine.  Attempts  to  prepare  colloidal 
nickel  by  a  similar  method  were  urtsuccessful. 

The  transitory  formation  of  hydrogen  peroxide 
during  the  catalysed  union  of  hydrogen  and  oxygen  is 
established. 

A  gas-analytical  method  for  determining  hydrogen 
by  means  of  excess  of  oxygen  in  presence  of  fine  foam 
and  palladium  is  described ;  nitrogen  and  methane  do 
not  interfere  with  it.  H.  Wren. 

Oxygen-transmitting  action  of  substances  with 
large  specific  surface.  A.  Kutzelnigg  (Ber.,  1930, 
63,  [B],  1753 — 1758). — A  solution  of  potassium 
ferrocyanide  in  water  is  shaken  for  5  min.  with  a 
definite  weight  of  the  substance;  the  mixture  is 
filtered,  tho  residue  washed  with  water,  and  filtrate 
and  washings  are  titrated  with  0-OlA-sodium  thio¬ 
sulphate  after  addition  of  potassium  iodide  and 
zinc  sulphate.  The  materials  used  are  carbo 
raedicinalis,  active  charcoal,  fuller’s  earth,  silica  gel, 
fibrous  alumina,  ferric  oxide  (technical,  from  ferric 
chloride  and  ammonia,  and  by  ignition  of  iron  oxalate), 
lead  oxide,  manganese  dioxide,  nickel  oxide,  chromium 
sesquioxide,  tricobaltic  tetroxide,  trimanganic  tetr- 
oxide,  copper  oxide,  stannic  oxide,  lead  chromate, 
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magnesium  oxide,  zinc  oxide,  barium  sulphate, 
calcium  and  barium  carbonates,  cadmium  and  mercuric 
sulphides.  The  ferrocyanidc  is  oxidised  by  carbon 
suspensions,  which  can  be  replaced  by  other  substances 
with  large  surface  development.  The  oxidation  can 
be  obscured  by  adsorption.  Since  the  active 
materials  are,  in  part,  chemically  indifferent  and, 
on  the  other  hand,  the  oxidative  power  is  depressed 
by  ignition,  evacuation,  and  immersion  in  boiling 
solvents,  it  appears  probable  that  the  action  is  due 
to  atmospheric  oxygen  adsorbed  at  the  surface  of 
the  powder.  H.  Wren. 

Use  of  tantalum  as  cathode  for  the  electro¬ 
deposition  of  copper.  E.  Hears  and  P.  It.  Pink 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  298). — A  solution 
of  ammonia  (d  0-90)  containing  10%  of  trichloro¬ 
acetic  acid  is  recommended  for  stripping  electro- 
deposited  copper  from  tantalum  cathodes.  The  elec¬ 
trode  actually  improves  with  use,  acquiring  a  high 
metallic  lustre,  entirely  free  from  oxide,  and  showing 
no  tendency  to  brittleness.  The  time  required  for 
stripping  is  less  than  5  min.  and  the  loss  of  tantalum 
for  each  stripping  of  copper  is  only  0-0001  g. 

E.  S.  Hedges. 

Acetamide  and  formamide  as  solvents  for 
electrodeposition  of  metals.  L.  F.  Yntema  and 
L.  F.  Audrieth  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2693—2698). — The  electrodeposition  of  zinc,  cadmium, 
load,  tin,  cobalt,  and  nickel  from  solutions  of  then- 
salts  in  formamide  at  100°  has  been  investigated 
with  current  densities  between  0-02  and  0-06  amp. 
per  cm.2  (cf.  Rohler,  A.,  1910,  ii,  68*1).  Corresponding 
observations  have  been  made  with  acetamide  solutions 
of  the  above  metals  and  thallium.  Metals  higher 
than  zinc  in  the  electromotive  series  are  not  deposited 
from  those  solvents.  J.  6.  A.  Griffiths. 

Electrolytic  transfer  of  platinum  metals  using 
fused  chloride  electrolytes.  It.  H.  Atkinson 
(Trans.  Faraday  Soc.,  1930,  26,  490 — 496). — By  using 
fused  chloride  electrolytes  of  suitable  composition  it 
lias  proved  possible  to  transfer  clectrolytically  plat¬ 
inum,  rhodium,  palladium,  and  iridium.  Ready  dis¬ 
solution  occurred  with  an  impure  ruthenium  anode, 
but  very  little  was  deposited  on  the  cathode.  Ternary 
mixtures  of  the  chlorides  of  lithium,  sodium,  and 
potassium  (m.  p.  400 — 500°)  to  which  were  added 
double  chlorides  of  the  platinum  metals  were  unex¬ 
pectedly  stable  during  electrolysis,  and  in  the  case  of 
the  platinum  electrolyte  electrolysis  was  possible  at 
700°.  Dissolution  of  the  anode  was  regular  in  all 
eases  and  passivity  was  absent.  With  rhodium  and 
palladium  high  current  efficiencies  were  obtained,  but 
with  platinum,  owing  to  the  change  of  valency  during 
electrolysis,  anomalous  values  were  found.  Experi¬ 
ments  with  mineral  platinum  showed  that  this  may 
be  satisfactorily  refined  by  first  melting  to  remove 
iron  and  then  refining  clectrolytically  to  remove 
palladium,  iridium,  ruthenium,  and  rhodium.  Rhod¬ 
ium  cannot  satisfactorily  be  refined  at  400°  owing  to 
the  difficulty  of  separating  palladium. 

F.  G.  Tryhorn. 

Influence  of  small  amounts  of  chromic  acid  and 
of  chromium  sulphate  on  the  electrodeposition  of 
nickel.  D.  J.  Macnaughtan  and  R.  A.  F.  Hammond 


(Trans.  Faraday  Soc.,  1930,  26,  4S1— 490).-The 
deposition  of  nickel  is  profoundly*  affected  by  the 
presence  in  the  electrolyte  of  even  small  amounts  of 
chromic  acid.  Not  only  is  the  chromic  acid  detri¬ 
mental  to  the  physical  nature  of  the  deposit,  but  also 
its  presence  to  the  extent  of  0-028S  g.  per  litre  reduces 
the  cathode  efficiency  to  2-5%  and  at  higher  concen- 
trations  no  deposit  is  obtained.  Similar  but  much 
less  acute  effects  are  caused  by  chromium  sulphate. 
Chromic  acid  also  increases  considerably  the  stress  in 
the  deposit,  which  in  consequence  readily  peels  off 
from  the  basis  metal.  The  great  fall  in  efficiency 
cannot  be  explained  through  reduction  of  the  chromic 
acid,  but  appears  chiefly  to  be  related  to  a  preferential  : 
stimulation  of  the  discharge  of  the  hydrogen  ions, 
The  effect  of  the  nature  of  the  basis  metal  on  deposi-  [ 
tion  in  the  presence  of  chromic  acid  has  been  investig¬ 
ated,  and  it  is  found  that  the  addendum  has  less 
effect  when  the  basis  metal  is  copper  or  amalgamated 
copper  than  when  it  is  nickel,  steel,  or  platinum. 
No  lowering  of  anode  efficiency  is  caused  by  the 
presence  of  chromic  acid  in  nickel-plating  solutions, 
Methods  are  described  for  the  removal  of  chromic 
acid  and  chromium  sulphate  from  nickel-plating 
solutions.  F.  G.  Tryhorn. 


Rare  earths.  XXXV.  Separation  of  europium 
by  electrolytic  reduction.  L.  F.  Y ntema  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2782 — 27S4). — Europium  may 
be  separated  from  samarium  by  precipitation  as  EuS04 
by  electrolytic  reduction  of  an  aqueous  sulphuric  acid 
solution  of  the  chlorides.  The  sulphate  is  stable  at 
65°  and  is  oxidised  by  dilute  nitric  acid. 

J.  G.  A.  Griffiths. 

Chemical  reactions  [induced]  by  electrodeless 
discharge.  N.  A.  Yajnik,  R.  K.  Siiarma,  and 
M.  C.  Bhatnagar  (Z.  physikal.  Chem.,  1930,  148, 
394—399 ;  cf.  A.,  1928,  972).— The  effect  of  the  silent 
discharge  on  a  number  of  substances  is  to  decompose 
them  in  a  manner  different  from  that  due  to  the  action 
of  ultra-violet  light  or  of  heat.  Phosphates,  oxalate,?, 
and  calcium  carbonate  are  unaffected.  Other  typical 
decompositions  are  :  HgOmi — >HgOTci. — >Hg-f  0,; 


Chemical  action  of  electric  discharge.  H. 
Formation  and  decomposition  of  cyanogen.  E. 
Briner  and  J.  Deshusses  (Ilelv.  Chim.  Acta,  1930, 
13,  629—650;  cf.  A.,  1929,  1247).— It  is  impossible 
to  obtain  appreciable  quantities  of  cyanogen  either 
from  its  elements  or  from  mixtures  of  carbon  monoxide 
with  nitrogen  or  nitric  oxide  by  the  use  of  the  electric 
furnace  (1150 — 1237°),  arc,  or  various  forms  of 
electric  discharge,  despite  the  use  of  an  especially 
sensitive  method  for  detecting  the  gas  at  great  dilu¬ 
tion.  The  velocity  of  decomposition  of  gaseous 
cyanogen  has  been  measured  at  temperatures  between 
1000°  and  1250“  and  found  to  be  insufficient  to  expla“1 
its  absence  under  the  conditions  used  for  the  synthesis, 
and  the  lack  of  reaction  is  not  due  to  inactivity 
the  solid  carbon.  The  equilibrium  concentrations  o 
cyanogen  calculated  thermodynamically  are  considei- 
able,  and  other  endothermic  compounds  such  as  own'  * 
with  a  smaller  equilibrium  concentration  and  a  nig 


KC10, — >I<C10, — >KC!10 — >KC1 ;  KIO,— * 
KI03,KI,  03,K,0,  J2, 02 ;  Pb(N03)2— >Pbt)2+2N02 
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velocity  of  decomposition,  arc  detectable  in  relatively 
large  quantities.  It  is  considered  that  the  processes 
used  are  incapable  of  exciting  the  carbon  and  nitrogen 
to  the  state  of  activity  necessary  for  their  interaction, 
or  of  forming  the  active  intermediate  groups.  Thermal 
equilibria  are  not  the  determining  factors.  At  con¬ 
stant  temperature  the  amounts  of  cyanogen  decom¬ 
posed  are  proportional  to  the  time,  whence  it  is 
inferred  that  this  is  a  surface  reaction. 

F.  L.  Usher. 

Chemical  action  of  electric  discharge.  III. 
True  efficiency  of  ozone  production  in  the  silent 
discharge  and  its  improvement.  E.  Briner  and 
B.  Susz  (Helv.  Chim.  Acta,  1930,  13,  678—695).— 
The  conditions  influencing  the  production  of  ozone 
in  the  silent  discharge  have  been  studied.  The  power 
used  in  the  ozoniser  was  measured  both  calorimetric- 
ally  and  electrically.  The  true  efficiency  of  ozone 
production  is  considerably  higher  than  that  calculated 
from  measurements  of  voltage  and  current,  since  the 
latter  is  out  of  step  with  the  applied  voltage  in 
ozonisers  of  the  type  used,  cos  <j>  varying  from  0-1  to 
0'3.  Under  favourable  conditions  a  yield  of  246  g. 
of  ozone  per  kilowatt-hr.  has  been  obtained,  corre¬ 
sponding  with  20%  transformation  of  electrical  into 
chemical  energy.  The  efficiency  increases  with  in¬ 
creasing  rate  of  delivery  of  oxygen  within  certain 
limits,  and  with  lowering  of  temperature.  At  the 
temperature  of  liquid  air  there  is  an  optimum  pressure 
in  the  neighbourhood  of  200  mm.  F.  L.  Usher. 

Chemical  changes  under  a  strong  electric 
field.  T.  Aono  (Bull.  Chem.  Soc.  Japan,  1930,  5, 
169—173). — A  method  whereby  the  influence  of  a 
powerful  electric  field  on  the  reaction  between  a  gas 
and  dielectric  liquid  may  be  studied  involves  the  use 
of  several  layers  of  liquids,  having  different  dielectric 
constants,  placed  between  the  electrodes.  The  reduc¬ 
tion  by  hydrogen  of  nitrobenzene,  benzaldehyde,  and 
a  number  of  oils,  the  ozonisation  by  oxygen  of  oleic 
acid  and  olive  oil,  the  chlorination  of  acetic  acid, 
and  the  combination  of  nitrogen  and  hydrogen  in 
presence  of  oleic  acid  to  form  ammonia  have  been 
thus  investigated.  The  hydrogenation  of  oils  by  this 
method  is  not  markedly  catalysed  by  powdered  iron, 
copper,  or  aluminium  at  temperatures  up  to  100°, 
hut  reduced  nickel  at  100 — 120°  appears  to  have 
some  influence.  It  is  uncertain  whether  the  main 
cause  of  the  chemical  activation  produced  is  the 
electric  force  or  the  ultra-violet  radiation  emitted  by 
the  bubbles  of  gas  in  the  reaction  tube.  Some  curious 
phenomena  relating  to  the  orientation  of  the  metallic 
powders  used  in  the  catalysis  experiments  are 
described.  H.  F.  Gillre. 

Thermal  and  photochemical  decomposition  of 
ozone.  E.  H.  Riesf.nfeld  and  E.  Wassmuth  (’/j. 
physikal.  Chem.,  1930,  B,  8,  314— 325).— From  an 
examination  of  the  experimental  data  relating  to  the 
thermal  decomposition  of  ozone  it  appears  most  likely 
that  the  bimolecular  reaction  at  high  concentrations 
o  *  c*la*n  reaction,  the  most  probable  scheme  being 
°3  t03=302*,  02*  +  03=  03*-F02,  where  *  denotes 
an  activated"  molecule.  The  accelerating  action  of 
indifferent  gases  must  then  be  ascribed  to  their  trans- 
terring  internal  energy  from  the  products  of  reaction 


to  undecomposed  molecules,  which  are  activated  in 
consequence.  A  similar  chain  mechanism  for  the 
photochemical  decomposition  at  high  ozone  concen¬ 
trations  is  proposed,  but  here  indifferent  gases  take 
up  energy  from  the  products  of  reaction,  without, 
however,  being  able  to  activate  undecomposed  mole¬ 
cules,  so  that  in  this  case  the  effect  is  a  retardation. 

R.  CtJTHILL. 

Effect  of  iodine  chloride  on  photosynthesis  of 
hydrochloric  acid.  G.  K.  Rollefson  and  F.  E. 
Lindquist  (J.  Amer.  Chem.  Soc.,  1930,  52,  2793 — 
2798). — The  rate  of  photosynthesis  of  hydrogen 
chloride  in  a  mixture  of  hydrogen,  chlorine,  and  iodine 
monochloride  by  light  of  wave-lengths  greater  than 
4050  A.  is  inversely  proportional  to  the  iodine  chloride 
pressure.  In  light  of  wave-length  greater  than  4300  A. , 
no  reaction  occurs  either  in  the  presence  or  in  the 
absence  of  chlorine  molecules.  It  is  concluded  that 
the  optical  dissociation  of  iodine  chloride  yields  atoms 
in  the  normal  state  (cf.  Gibson  and  Rice,  A.,  1929, 
375)  and  that  the  formation  of  hydrochloric  acid 
requires  atoms  in  the  2PX  state  (cf.  A.,  1929,  522). 

J.  G.  A.  Griffiths. 

Quantum  efficiency  for  the  photo-chlorination 
of  methane.  A.  Coehn  and  H.  Oordes  (Z.  physikal. 
Chem.,  1930,  B,  9,  1 — 24). — The  photo-chlorination 
of  methane  is  shown  to  be  a  chain  reaction  of  a 
special  type  in  which  the  quantum  efficiency  decreases 
with  the  period  of  exposure  to  the  light.  For  damp 
mixtures  of  methane  and  chlorine  the  quantum 
efficiency  for  light  of  wave-length  4358  A.  at  the 
commencement  of  the  exposure  is  of  the  order  of  104 
mols./Av.  The  effect  of  impurities  in  the  gaseous 
mixture  on  the  quantum  efficiency  is  very  marked. 
The  admixture  of  foreign  gases  causes  an  induction 
period.  The  chlorinations  of  methyl  and  methylene 
chlorides  are  very  similar  reactions.  They  are  photo¬ 
chemical,  and  in  the  dark  there  is  no  marked  reaction. 
The  quantum  efficiency  for  these  reactions  is  of  the 
same  order  as  that  for  the  chlorination  of  methane, 
and  follows  a  similar  course  with  the  duration  of 
exposure.  The  chlorination  of  chloroform  is  also  a 
photochemical  reaction,  there  being  no  definite  reac¬ 
tion  in  the  dark.  The  quantum  efficiency  for  light 
of  wave-length  435S  A.  is,  however,  constant  to  within 
the  experimental  error  throughout  the  whole  time  of 
exposure,  and  is  equal  to  l(r  mols./Av.  The  photo¬ 
chlorination  of  methane  was  also  investigated  in  the 
ultra-violet,  and  was  found  to  proceed  in  the  same 
way  as  for  visible  light.  Over  the  range  of  wave¬ 
lengths  2536 — 2654  A.  the  quantum  efficiency  was  of 
the  same  order  as  for  visible  light,  and  decreased 
with  the  time  of  exposure.  The  investigation  of  the 
products  of  the  reaction  when  a  mixture  of  chlorine 
and  methane  was  exposed  to  monochromatic  light 
showed  that  methyl  chloride,  methylene  chloride, 
chloroform,  and  carbon  tetrachloride  were  simul¬ 
taneously  formed.  Under  the  conditions  used  no 
chloroethane  was  formed.  An  intensively  dried  mix¬ 
ture  of  chlorine  and  methane  when  exposed  to  light 
also  undergoes  reaction,  but  the  quantum  efficiency 
is  much  less  than  for  a  moist  mixture. 

A.  J.  Mee. 

X-Ray  photochemical  reaction  between  potass¬ 
ium  oxalate  and  mercuric  chloride.  W.  E. 
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Roseveare  (J.  Arner.  Cliem.  Soc.,  1930,  52,  2612 — 
2619 ;  cf.  A.,  1929,  888). — The  kinetics  of  the  reaction 
2HgCIa + C204" = Hg2Cl2+ 2C1' + 2COa  caused  by  X- 
rays  lias  been  investigated  at  25°  and  35°  in  aqueous 
solution.  The  reaction  is  of  the  first  order  with 
respect  to  mercuric  chloride  concentration,  the  retard¬ 
ing  effect  of  chloride  ions  being  duo  to  their  effect  on 
the  concentration  of  this  salt.  The  influence  of 
oxalate  ions  is  in  agreement  with  the  view  that  the 
reaction  involves  the  decomposition  of  the  complex 
HgC^CoO,/'.  The  temperature  coefficient  is  approx¬ 
imately-  T52.  On  the  assumption  that  all  of  the 
incident  energy  leads  to  ionisation  it  is  computed 
that  6  X 105  molecules  react  per  ion  pair.  The  inhibit¬ 
ing  effects  of  oxygen  or  ferric  chloride  are  best  ex¬ 
plained  by  Backstrom’s  theory  of  the  breaking  of 
reaction  chains,  and  a  mechanism  is  suggested. 

J.  G.  A.  Griffiths. 

Speck  concentration  or  centripetal  theory  of 
light  sensitivity.  A.  Steigmann  (Z.  wiss.  Phot., 
1903,  28,  167 — 168). — Polemical  against  Trivelli  (this 
vol.,  871).  The  author’s  theory  of  the  mechanism 
of  the  speck  concentration  effect  is  restated  in  accord¬ 
ance  with  modern  terminology.  J.  Lewkoivitsch. 

Photochemical  action  of  intermittent  and 
complex  light.  M.  Padoa  and  N.  Vita  (Z.  wiss. 
Phot.,  1930,  28,  153—167). — Berthoud’s  criticisms 
(A.,  1929,  1404)  are  refuted,  the  contrary  results 
obtained  by  him  being  ascribed  to  the  use  of  a  filament 
lamp  deficient  in  blue  radiation  and  to  the  neglect  of 
several  important  factors.  The  authors’  earlier  ex¬ 
periments  (A.,  1928,  378,  1102)  are  confirmed  by  a 
fresh  study  of  the  oxidation  of  hydriodic  acid  in 
white  (arc)  light  and  the  component  blue  light.  It  is 
shown  that  at  a  certain  intensity  tho  ratio  of  photo¬ 
chemical  efficiency  of  the  blue  light  to  that  of  the 
white  light  reaches  a  maximum  greater  than  one. 
The  relation  of  incident  intensity  of  light  to  photo¬ 
chemical  efficiency  is  shown  to  agree  with  Berthoud’s 
results  as  regards  white  light,  but  varies  with  the 
wave-length  for  monochromatic  light  (cf.  Purkayastlia 
and  Ghosh,  A.,  1928,  172,  256).  Earlier  experiments 
on  the  bromination  of  cinnamic  acid  are  rejected  as 
unsatisfactory.  J.  Lewkowitsch. 

Lattice  energies  and  photochemical  decom¬ 
position  of  silver  halides.  S.  E.  Sheppard  and  W. 
Vanselow  (Z.  wiss.  Phot.,  1930,  28,  121—153). — See 
A.,  1929,  408. 

Action  of  light  on  silver  bromide.  A.  C. 
Chatterji  and  P.  S.  MacMahon  (J.  Indian  Chem. 
Soc.,  1930,  7,  443 — 449). — The  photochemical  darken¬ 
ing  of  silver  bromide  when  exposed  to  oxygen  for 
prolonged  periods  is  accompanied  by  absorption  of 
oxygen  (69-2  g.  exposed  for  1  year  to  tropical  sunlight 
absorbed  2  c.c.  of  oxygen).  Disperse  silver,  prepared 
by  striking  an  arc  between  silver  electrodes,  is  also 
capable  of  oxidation  when  exposed  to  dry  oxygen. 
It  is  therefore  suggested  that  the  photo-halides  formed 
are  not  due  to  the  photochemical  synthesis  of  an 
oxy-eompound,  but  are  due  partly  at  least  to  the 
direct  absorption  of  oxygen  by  the  disperse  silver 
produced  in  the  photochemical  decomposition  of  the 
silver  halide.  J.  R.  I.  Hepburn. 


Photo-isomeirisation  of  allocinnamic  acid 
sensitised  by  iodine.  A.  Berthoud  and  C.  Urech 
(Helv.  Chim.  Acta,  1930,  13,  437—444 ;  cf.  A.,  1925, 
ii,  1083;  1926,  583). — Experiments  on  the  kinetics  oi 
the  isomeric  change  allocinnamic  acid — > cinnamic 
acid  support  Berthoud’s  theory  of  the  mechanism  of 
the  isomeric  change  of  cis-  and  trans-ethylene  deriv¬ 
atives  under  the  influence  of  light  and  in  the  presence 
of  halogens  as  sensitisers.  The  results  obtained  with 
benzene  solutions  may  be  expressed  as  follows,  A 
denoting  allocinnamic  and  A'  cinnamic  acid,  and  1 
the  intensity  of  illumination  :  d[A']ld.t=kB\A]\L$ 
when  the  absorption  is  feeble  (red  light),  and  d[A']j 
dt—kP-[A]  when  the  absorption  is  complete  (blue 
light).  These  formula}  may  be  derived  mathematic¬ 
ally  if  the  reaction  is  assumed  to  take  place  according 
to  the  following  mechanism  :  I2-j-7iv=2I;  A+I=AI; 
AI=A'I ;  A'I=A’+I ;  2I=I2.  The  second  step  is 
the  union  of  an  iodine  atom  with  a  molecule  of 
acceptor,  giving  an  intermediate  monoiodo-compound, 
where  the  double  linking  has  given  place  to  a  single; 
the  two  carbon  atoms  are  therefore  capable  of  free 
rotation  and  the  cis-trans  transformation  becomes 
possible  at  the  moments  when  the  iodine  atom  com¬ 
bines  with  and  detaches  itself  from  the  acceptor. 

E.  L.  USHER. 

Chain  reactions  produced  by  light  and  by 
a-radiation.  H.  N.  Alyea  (J.  Amcr.  Chem.  Soc., 
1930,  52,  2743 — 2745). — Every  ion  pair  produced  by 
a-radiation  in  benzene  saturated  with  chlorine  leads 
to  the  formation  of  about  720  mols.  of  hexachloro- 
benzene.  In  the  oxidation  of  sodium  sulphite  by 
oxygen,  5000  mols.  (approx.)  of  sodium  sulphate  are 
produced  per  ion  pair.  The  similarity  of  these  results 
with  the  yields  per  quantum  obtained  photochemically 
shows  that  in  these  reactions  a-radiation  gives,  rise  to 
chain  instead  of  ion  cluster  reactions  (cf.  this  vol., 
S71).  J.  G.  A.  Griffiths. 

Preparation  of  pure  hydrogen  by  means  of  a 
palladium  electrolytic  osmoregulator.  II.Hm.tr- 
bei  (Compt.  rend.,  1930, 191,  134—136). — As  a  means 
of  introducing  pure  hydrogen  into  an  enclosure  an 
electrolytic  osmoregulator  constructed  of  palladium, 
with  walls  0-1  mm.  thick,  is  attached  thereto.  To 
hydrogenate  the  palladium  a  solution  of  phosphoric 
acid  is  electrolysed  with  a  current  of  5 — 20  niilliamp., 
the  palladium  being  made  the  cathode  with  a  platinum 
anode  so  arranged  as  to  give  a  uniform  field  around 
the  tube.  The  hydrogen  is  liberated  when  desired 
by  gentle  heat.-  C.  A.  Silberrad. 

Preparation  of  alkali  metals  from  their  com¬ 
pounds  by  reduction  with  zirconium.  J.  H.  be 
Boer,  J.  Broos,  and  H.  Emmens  (Z.  anorg.  Chem., 
1930,  191,  113— 121).— Small  amounts  of  caesium, 
rubidium,  sodium,  lithium,  and  potassium  may  be 
prepared  by  heating  such  salts  as  the  chromate  and 
dichromate,  or,  in  the  case  of  sodium,  the  molybdate, 
with  excess  of  zirconium  in  a  vacuum,  when  the 
alkali  metal  distils  over  in  a  pure  state. 

B.  CUTHHU. 

Polysulphides  of  the  alkali  metals.  • 
Sodium.  T.  G.  Pearson  and  P.  L-  Robins - 
(J.C.S.,  1930,  1473— 1497).— The  methods  giver 
the  preparation  of  sodium  polysulphidcs  have  be 
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repeated  with  the  exception  of  those  involving  the  use 
of  liquid  ammonia.  The  discrepancies  reported  in 
the  literature  have  been  investigated  and  explained. 
The  thermal  analysis  of  the  system  sodium  mono¬ 
sulphide-sulphur  has  been  repeated  with  the  control 
by  micro-methods.  Sodium  tetrasulpliide  (m.  p. 
284-8°)  is  stable,  and  the  di-  and  penta-sulphides  (m.  p. 
473-9“  and  approx.  270°,  respectively)  are  slightly 
dissociated  at  their  m.  p.  The  monosulphide,  m.  p. 
978°,  is  stable.  A  saturated  solid  solution  of  sulphur 
in  the  pentasulphide  occurs  with  78-5%  of  sulphur. 
Tetrasodium  compounds  are  not  formed.  The 
anhydrous  di-,  tri-,  tetra-,  and  penta-sulphides  may 
be  prepared  from  the  monosulphide  in  dry  alcohol. 
The  action  of  sulphur  on  aqueous-alcoholic  solutions 
of  sodium  monosulphide  gives  polysulphidc  solu¬ 
tions  from  which  may  be  crystallised  Na2S2,0H,O ; 
Xa^.SHoO ;  Na2S4,8H20 ;  Na2S4,9H20 ;  Na^llTLO ; 
Xa2S-,6H,0 ;  and  a  tetrasulpliide  which  may  be  citlier 
Xa2S4,7H20  or  a  mixture  of  Na2S4,6H20  and 
XajS4,8H20.  Dehydration  of  the  first  two  yields 
XajS2,2H20  and  Na2S3,H20,  respectively.  The 
tetrasulpnides  only  may  be  obtained  from  the  hydro- 
sulphides  under  all  conditions.  F.  G.  Tryhorn. 

Conditions  of  hydration  of  metaphosphates. 
E,  V,  Britzice  and  S.  S.  Dragunov  (Min.  Ssyrje 
Zwet.  Met.,  1929,  4,  387—396;  Clicm.  Zentr.,  1930, 
i,  1022). — Sodium  hexametaphosphato,  (NaP03)B,  is 
hydrolysed  in  aqueous  solution  without  intermediate 
formation  of  the  pyro-salt;  the  trimetaphosphatc 
and  Mandrell’s  salt  (Ber.,  8,  122)  probably  behave 
similarly,  hydration  being  slow,  but  in  presence  of 
mineral  acids  pyrophosphoric  acid  is  formed.  When 
boiled  with  concentrated  aqueous  alkali  the 
hexametaphosphato  affords  the  pyro-salt,  which  is 
stable  under  these  conditions.  A.  A.  Eldridge. 

Preparation  of  sodium  nitride  and  potassium 
nitride.  H.  Wattknberc  (Ber.,  1930,  63,  [£], 
1067—1672). — Activated  nitrogen  under  a  few  mm. 
pressure  is  very  rapidly  absorbed  by  finely  divided 
sodium  and,  if  the  change  is  interrupted  as  soon  as 
the  first  rapid  action  has  ceased,  sodium  nitride  is 
produced.  Prolongation  of  the  change  leads  to  the 
formation  of  sodium  azide.  With  potassium  the 
first  stage  is  so  rapidly  passed  that  the  azide  is  tho 
sole  isolable  product.  At  100°,  however,  potassium 
nitride  is  formed  in  addition  to  the  azide  and  becomes 
almost  the  sole  product  at  200°.  Rubidium  appears  to 
'Kemble  potassium.  An  intimate  mixture  of  sodium 
and  its  azide,  prepared  by  dissolution  of  the  components 
m  ammonia  and  subsequent  removal  of  the  solvent. 
Passes  when  heated  into  sodium  nitride,  which  is  also 
obtained  when  the  azide  is  cautiously  heated  at  a 
temperature  just  below  that  of  explosion.  Potassium 
“me  behaves  similarly.  The  colour  of  sodium 
«ide  varies  from  orange  at  —180°  to  black  at  300°. 
" 13  very  sensitive  to  moisture  and  yields  ammonia 
***  nlkoxide  with  alcohols.  It  is  unaffected  by  dry 
t  !JA'Seu  at  the  ordinary  temperature.  With  ammonia 
»  slowly  forms  sodamide.  With  liquid  ammonia 
11  aPPears  to  yield  a  dark  blue,  unstable  ammoniate. 

H.  Wren. 

Reparation  of  manganese-free  magnesium. 

'  Orent  and  O.  S.  Bask  (J.  Amcr.  Chem.  Soc., 


1930,  52,  2776 — 2119). — Traces  of  manganese  cannot 
be  removed  from  magnesium  salts  by  the  usual 
methods.  Complete  purification  is  effected  by  tho 
oxidation  of  the  manganese  to  permanganate  with 
potassium  periodate  and  the  subsequent  electrolysis 
of  the  liquid  in  a  cell  specially  designed  to  avoid 
contact  between  the  permanganate  and  hydrogen 
from  the  cathode  compartment  where  the  pure 
magnesium  hydroxide  is  deposited. 

J.  G.  A.  Griffiths. 

Morphological  and  physico-chemical  investig¬ 
ations  on  synthetic  spinels  as  examples  of  sub¬ 
stances  not  of  stoicheiometric  composition.  F. 
Rinne  (Ja-Iirb.  Min.,  1928,  58,  43—108;  Clicm. 
Zentr.,  1929,  i,  1556 — 1557). — Various  properties  of 
artificially-prepared  spinels  have  been  investigated. 
In  contrast  to  the  natural  products,  tho  artificial 
spinels  show  a  coarse  cleavage,  but  only  at  positions 
already  indicated  by  fissures.  The  hardness  is  high, 
but  decreases  with  an  increase  in  the  excess  of 
alumina.  Soluble  substances  from  the  artificial 
material  in  a  potassium  hydrogen  sulphate  fusion 
yield  first  a  rounded  rhombohedron,  which  by 
prolonged  action  is  converted  into  a  tetrahexahedron. 
The  density  increases  continuously  for  a  compos¬ 
ition  corresponding  with  MgAl204  to  one  with 
MgAl204,3Al20r  Crystals  corresponding  with  the 
formula  MgO,i0AL,O3  were  opaque  and  stone-like, 
and  contained  much  a-corundum.  The  refraction 
of  light  increases  with  an  increase  in  the  alumina 
content,  whilst  the  mean  dispersion  remains  the  same 
(mp+«c=0-0118).  Secondary  double  refraction  is 
clearly  shown.  Tho  X-ray  spectra  of  y-alumina  and 
the  spinel  Mg0,Al203  are  similar.  A  definite  change 
in  the  lattice  distances  has  been  observed  in  the 
following  cases :  gem  spinel  from  Ceylon,  a  8-02  A. ; 
Mg0,3Al203,  <*  7-96  A.;  Mg0,4Al203,  a  7-92  A.; 
and  Mg0,5Al203,  a  7  91  A.  The  author  concludes 
that  the  artificial  spinels  with  excess  of  alumina  consist 
of  mixed  crystals  of  the  spinel,  MgO,Al203,  with 
y-alumina.  L.  S.  Theobald. 

Magnesium  mercurides.  P.  T.  Daniltsciienko 
(J.  Russ.  Pliys.  Chem.  Soc.,  1930,  62,  975 — 988). — 
The  fusion  diagram  shows  the  existence  of  tho 
following  mercurides :  MgHg,  m.  p.  630° ;  Mg2Hg, 
m.  p.  553°;  Mg3Hg,  m.  p.  508°  (decomp.);  “and 
Mg2Hg3,  m.  p.  17i°  (dccomp.).  R.  Truszkowski. 

Gypsum.  P.  P.  Budnikov  (Bull.  Acad.  Sci. 
U.S.S.R.,  1930,  No.  77,  1—180).— A  collection  of  the 
papers  published  on  tho  above  subject  by  the  author 
and  co-workers  from  1922  to  1928. 

R.  Truszkowski. 

Hydration  of  calcined  gypsum.  W.  C.  Hansen. 
—See  B„  1930,  769. 

Preparation  of  pure  calcium  phosphate.  II. 
Danneel  and  K.  W.  FitonLiCH  (Z.  Elektrochem., 
1930,  36,  302 — 305). — Previous  measurements  of  the 
solubility  of  calcium  phosphate  have  led  to  fortuitous 
results,  since  this  is  dependent  on  the  amount  of 
water  in  contact  with  a  fixed  amount  of  tricalcium 
phosphate.  The  latter  cannot  be  prepared  pure  in 
the  presence  of  water,  but  under  certain  conditions, 
which  arc  detailed,  a  product  containing  calcium 
oxide  and  phosphoric  oxide  in  the  ratio  3  :  1  can  bo 
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obtained  by  mixing  monocaleium  phosphate  solution 
with  ammonia  solution.  On  electrolysis  tricalcium 
phosphate  is  anodically  decomposed,  yielding  di-  or 
mono-calcium  phosphate  according  to  experimental 
conditions.  J.  W.  Smith. 

Solutions  of  calcium  phosphates  in  sulphurous 
acid.  I.  Behaviour  towards  nitrogen  of 
solutions  of  calcium  phosphates  in  sulphurous 
acid.  E.  Tiiilo  (Z.  physikal.  Chcm.,  1930,  148, 
301 — 385). — When  a  suspension  of  calcium  phosphate 
is  dissolved  in  sulphurous  acid  tho  following  equi¬ 
librium  is  set  up :  Ca(H2P04)2+«Ca{HS03)2~ 

2CaHP04+(?i+l)S02+(ft— l)CaS03+(«+l)H20,  in 
which  n  depends  on  the  ratio  CaO/P205  in  the  original 
suspension.  By  removing  tho  sulphur  dioxide  with 
a  current  of  nitrogen  at  tho  ordinary  temperature  a 
precipitate  consisting  of  diealcium  phosphate  and 
calcium  sulphite  is  obtained.  Contrary  to  the  find¬ 
ings  of  Mebano,  Dobbins,  and  Cameron  (A.,  1929, 
997),  tho  phosphoric  acid  is  always  present  as  the 
dicalcium  salt,  whatever  bo  the  initial  ratio  of  acid 
to  lime.  Tho  proyiortion  of  calcium  sulphite  to  di¬ 
calcium  phosphate  depends  on  the  ratio  Ca0/P206 
in  the  original  suspension,  as  much  calcium  as  possible 
being  precipitated  as  phosphate  and  the  remainder  as 
normal  sulphite.  The  composition  of  the  precipitate 
is  independent  of  the  duration  of  the  experiment,  the 
velocity  of  the  nitrogen  stream  or  the  concentration 
of  tho  solution.  The  rate  of  evolution  of  sulphur 
dioxide  decreases  rapidly  to  a  minimum,  and  the 
formation  of  the  precipitate  begins  immediately 
before  this  minimum  is  reached.  Afterwards  the 
rate  of  evolution  increases  to  a  maximum  and  then 
slowly  decreases,  indicating  that  the  reaction  is  auto- 
catalytically  accelerated  by  the  precipitate.  At  first 
the  reaction  velocity  is  proportional  to  the  two  thirds 
power  of  the  amount  (and  therefore  to  the  surface) 
of  the  precipitate,  but  this  relation  ceases  abruptly 
and  the  reaction  then  proceeds  at  a  constant  rate. 
Explanations  of  this  behaviour  are  discussed.  The 
velocity  of  the  total  reaction  varies  directly  with  the 
velocity  of  the  stream  of  nitrogen.  E.  L.  Usher. 

Synthesis  of  calcium  aluminates  and  their 
hydration.  V,  VI.  S.  Nagai  and  R.  Naito. — See 
B.,  1930,  770. 

Formation  and  composition  of  bleaching 
powder.  II.  Ditz  (Z.  Elcktrochem.,  1930,  36,  287 — 
295).  —  Tho  compounds  3Ca0Cl,,Ca0,4H20  and 
Ca0Cl2,Ca0,2H20,  obtained  by  Neumann  and  Haebler 
(this  vol.,  17G)  by  the  action  of  dry  chlorine  on 
calcium  hydroxide  containing  3-75 — 4%  excess  of  water 
at  the  ordinary  temperature  and  at  —15°  to  —20°, 
respectively,  are  identical  with  the  bleaching  powders 
types  II  and  I  isolated  by  Ditz  (A.,  1901,  ii,  239) 
under  similar  conditions .  The  dehydration  data  given 
by  them  also  agree  with  the  observations  of  Ditz. 

J.  W.  Smith. 

Preparation  of  pure  mercury.  Ii.  vox  Stein- 
wehr  and  A.  Schulze  (Z.  Instrumentenk.,  1929,  49, 
566—567;  Chern.  Zentr.,  1930,  i,  1113).— Mercury  for 
use  in  physical  apparatus  is  repeatedly  shaken  with 
dilute  nitric  acid,  and  then  with  water ;  fat  is  removed 
by  means  of  petroleum  or  alcohol.  The  mercury  is 
then  filtered  through  a  thin  leather,  previously  freed 


from  fat  with  petroleum,  or  a  Haldenwangcr  filter 
tube.  It  is  then  distilled  in  a  current  of  air  in  a 
water-pump  vacuum  in  an  apparatus  without  taps, 
and  preserved  in  evacuated  glass  vessels. 

A.  A.  Eldeidge. 

Action  of  ammonia  on  the  compound 
HgCl2,2NH3.  M.  Francois  (Bull.  Soc.  eliim.,  1930, 
fiv],  47,  559 — 565). — See  this  vol.,  557. 

Action  of  mercuric  chloride  on  solutions  of 
cupric  chloride.  H.  Pelabon  and  (Mlle.)  Del- 
WAULLE  (Bull.  Soc.  chim.,  1930,  [iv],  47,  556 — 
559). — Measurements  of  the  solubility  of  cupric 
oxide  and  of  mercuric  chloride  in  cupric  chloride 
solutions  show  that  the  reaction  3HgO+4CuC'l,= 
3HgCl2+3CuO,CuCl2  proceeds  to  completion.  An 
equilibrium  diagram  is  constructed  which  shows  that 
as  the  amount  of  mercuric  oxide  introduced  is  in¬ 
creased  the  composition  of  the  solid  phase  passes 
from  the  oxychlorido  to  a  mixture  of  oxychloride 
with  mercuric  chloride,  and  when  tho  amount  of 
cupric  chloride  present  is  insufficient  the  solid  phase 
becomes  a  mixture  of  solid  mercuric  chloride,  oxy¬ 
chloride,  and  oxide  of  copper,  and  finally  the  oxy¬ 
chloride  disappears  altogether.  Microscopical  examin¬ 
ation  of  the  solid  phases  formed  supports  these 
conclusions.  S.  K.  Tweedy. 


Reaction  between  mercurous  and  nitrite  ions. 
N.  A.  Tananaev  and  G.  I.  Ostroshtnskaja  (Ukraine 
Chern.  J.,  1930,  5,  67—69). — The  reaction  between 
sodium  nitrite  and  mercurous  salts  is  as  follows: 
2HgX+2NaN02 — ->Hg+HgX2+2NaNOs. 

R.  Trhszeowsei. 

Ultramarinisation  of  various  sodium  alumin¬ 
ium  silicates.  J.  Hoffmann  (Z.  angow.  Chem., 
1930,  43,  396— 399).— Attempts  to  make  an  ultra- 
marine  by  fusing  nepheline  with  sulphur  or  sulphur 
compounds  were  unsuccessful  (cf.  Hoffmann,  A., 
1929,  1251).  Ultramarines  were  produced,  however, 
from  artificially  prepared  sodium  aluminium  silicates 
containing  incompletely  reacted  components,  the 
yield  being  smaller  the  higher  tho  synthesis  tem¬ 
perature  of  the  silicate  used.  It  is  considered  that 
during  the  formation  of  ultramarine  simple,  and  not 
polymerised,  radicals  interact,  probably  NaAlSiO*, 
which  perhaps  pass  over  into  nepheline  radicals, 
(NaAlSi04)s,  ions  of  the  sulphides  present  immedi¬ 
ately  occupying  the  gaps  in  the  symmetrical  structure 
and  producing  cubic .  ultramarine  lattices.  These 
simple  radicals  are  not  present  in  nepheline  or  in  the 
completely  reacted  sodium  aluminium  silicate  fusion, 
and  these  substances  do  not  yield  an  ultramarine  on 
fusion  with  a  sulphide.  Ultramarine  blue,  and  finally 
ultramarine  white,  aro  obtained  when  haiiynite  B 
reduced  with  hydrogen ;  part  of  the  sulphate  radios 
present  is  reduced  to  sulphide,  and  this  seems  to  be 
accompanied  by  fundamental  lattice  rearrangement 
as  a  result  of  which  particles  (probably  polysulpm® 
groups)  occupying  tho  lattice  gaps  give  rise  to 
colours.  A  similar  explanation  probably  hok*s  . 
the  formation  of  ultramarine  by  heating  sodalite  a 
sodium  polysulphide.  S.  K.  Tweedi ■ 


and  ®- 


S5Uipmd.es  oi  gallium.  YV.  u. 

Warren  (Naturwiss.,  1930,  18,  666).— The  reswn> 
of  Brukl  and  Ortner  (cf.  this  vol.,  720)  are  confirm 
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The  trisulphide  was  also  formed  by  passing  gaseous 
hydrogen  sulphide  over  the  metal  at  800°,  and  on 
reduction  with  hydrogen  at  825°  GaS  was  obtained. 
This,  by  the  action  of  hydrogen  at  925°,  gave  green 
crystals  believed  to  bo  Ga2S ;  further  reduction  gave 
metallic  gallium.  N.  M.  Bligh. 

Existence  of  carbon-nitrogen  gases  other  than 
cyanogen.  A.  P.  Lidov  (Arbb.  physik.-chem.  Wiss. 
Univ.  Charkov,  1909;  Chem.  Zentr.,  1930,  i,  1287). 
—Under  certain  conditions,  nitrogen  combines  with 
carbon  to  give  monocyanogen.  This  gas  is  formed 
by  the  decomposition  of  dicyanogen  by  glowing 
iron,  or  by  the  burning  of  a  Liliput  lamp  Math  carbon 
electrodes  in  an  atmosphere  of  nitrogen.  Combustion 
of  monocyanogen  with  copper  oxide  or  oxygen  prob¬ 
ably  forms  oxymonoeyanogen  or  on,  as  well  as 
carbon  dioxide,  to  which  gas  it  is  similar,  but  lighter. 
The  presence  of  such  a  gas  has  also  been  confirmed  in 
the  gas  mixture  resulting  from  the  action  of  phos¬ 
phorus  pentoxide  on  carbamide,  nickel  cyanide,  and 
dicyanodiamide.  Oxan  is  best  prepared  by  the 
action  of  silver  oxide  on  cyanogen  iodide  at  80 — 100° ; 
its  separation  from  carbon  dioxide  has  not  yet  been 
accomplished.  L.  S.  Theobald. 

Azidocarbon  disulphide.  IV.  Preparation  and 
properties  of  the  new  inter-halogenoid,  cyanogen 
azidodithiocarbonate.  L.  F.  Attdkieth  and  A.  W. 
Browne  [with  C.  W.  Mason]  (J.  Amer.  Chem.  Soc., 
1930,  52,  2799 — 2805). — Cyanogen  azidodithiocarbon¬ 
ate,  m.  p.  80-5 — 81°  (docomp.),  is  prepared  either  by 
interaction  of  mercuric  cyanide  with  azidocarbon 
disulphide  in  acetone  or,  better,  by  interaction  of 
cold  aqueous  sodium  azidodithiocarbonate  and  ethereal 
cyanogen  bromide.  The  white,  crystalline  compound 
is  stable  at  0°,  and  undergoes  slow  autocatalytic 
decomposition  at  the  ordinary  temperature  into 
nitrogen,  sulphur,  thiocyanogen,  and  cyanogen  thio¬ 
cyanate.  Large  quantities  detonate  at  65 — 70°.  The 
solubility  in  water  at  0°  is  less  than  in  non-aqueous 
solvents.  The  reactions  with  acids,  alkalis,  ammonia, 
oxidising,  and  reducing  agents  have  been  investigated. 

J.  G.  A.  Griffiths. 

Azidodithiocarbonic  acid.  VI.  Salts  of 
copper,  silver,  gold,  zinc,  cadmium,  mercury, 
thallium,  lead,  and  bismuth.  G.  B.  L.  Smith,  P. 
Warttman,  and  A.  W.  Browne  [with  C.  W.  Mason] 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2806— 2810).— The 
above  salts  have  been  prepared  by  interaction  of  the 
free  acid  with  the  respective  metallic  ions,  and  their 
behaviour  towards  various  reagents  and  solvents  is 
tabulated.  Crystallographic  data  are  recorded.  The 
salts  of  zinc,  bismuth,  and  cadmium  frequently  deton¬ 
ate  under  water,  and  that  of  gold  decomposes  therm¬ 
ally  at  the  ordinary  temperature.  The  sensitivity  to 
Mechanical  shock  of  the  salts  of  the  heavy  metals  of 
groups  I  and  II  of  the  periodic  tablo  varies  inversely 
|  and  the  brisanee  of  the  explosion  varies  directly  with 
the  at.  wt.  The  converse  is  true  of  the  series  mercury 
j  to  bismuth.  J.  G.  A.  Griffiths. 

.  Preparation  of  oxygen-free  nitrogen.  H.  von 
'Vartenberg  (Z.  Elektrochem,  1930,  36,  295—297). 
j  ''Oxygen  can  be  removed  from  nitrogen  by  enclosing 
j  016  gas  for  1  hr.  in  a  steel  bomb  at  100  atm.  with 
metallic  copper  and  an  ammoniacal  solution  of 


ammonium  chloride.  The  residual  oxygen  content 
is  about  10~4%.  J.  W.  Smith. 

Nature  and  chemical  activity  of  active  nitrogen. 
E.  Tiede  and  H.  Chomse  (Ber.,  1930,  63,  [B],  1839— 
1847). — The  amount  of  active  nitrogen  in  mixtures 
can  be  determined  by  bringing  the  gas  into  contact 
with  mercury  thoroughly  agitated  at  the  ordinary 
temperature.  If  shaking  is  omitted,  the  metal 
becomes  covered  with  a  deposit  which  inhibits  further 
change.  The  product  (the  nature  of  which  is  not 
elucidated)  is  treated  with  2-5%  sodium  hydroxide 
and  the  liberated  ammonia  is  determined  by  titration. 
The  non-luminous  gas  does  not  react  with  mercury. 
Under  given  conditions,  the  yield  of  active  nitrogen 
is  proportional  to  the  duration  of  the  experiment. 
The  activity  of  the  gas  diminishes  with  increasing 
distance  from  the  electrodes,  the  drop  being  greatest 
in  the  neighbourhood  of  tho  activating  zone.  With 
tho  non-condensed  discharge,  the  nitrogen  is  chemic¬ 
ally  inert  so  that  chemical  activity  is  not  due  to 
metastable  molecules.  Since  diminution  of  the  lumin¬ 
osity  of  nitrogen  by  means  of  a  subsidiary  discharge 
is  accompanied  by  an  approximately  proportional 
diminution  of  the  chemical  affinity  towards  mercury, 
it  follows  that  atomic  nitrogen  is  causative  of  chemical 
change. 

The  union  of  active  nitrogen  with  active  hydrogen 
has  been  investigated,  the  catalytic  action  of  the 
walls  of  tho  vessel  being  overcome  by  saturating  the 
hydrogen  with  xvater  vapour.  Formation  of  ammonia 
occurs  only  when  both  gases  are  activated.  If  tho 
luminosity  and  hence  the  atomic  concentration  of 
the  nitrogen  is  diminished  by  a  secondary  discharge, 
the  yield  of  ammonia  diminishes. 

The  most  suitable  phosphor  for  use  with  active 
nitrogen  is  boron  nitride  activated  with  carbon  ;  this 
yields  an  intense,  bluish-green  luminescence  excited 
only  by  luminous  nitrogen  and  diminishing  rapidly 
with  decrease  in  atomic  concentration  of  tho  gas. 

H.  Wren. 

Synthesis  of  ammonia.  L.  Dutarc,  P.  Wenger, 
and  C.  Urfer  (Helv.  Chim.  Acta,  1930,  13,  650 — 
666). — The  results  of  earlier  experiments  in  which 
quantitative  yields  of  ammonia  wero  obtained  by 
passing  a  mixture  (3H2-fN2)  over  heated  lithium  in 
a  fine  state  of  division  have  not  been  confirmed. 
Tho  work  has  been  continued  in  the  following  three 
directions :  formation  of  metal  nitrides ;  their  de¬ 
composition  by  hydrogen;  and  the  formation  of 
complexes  permitting  a  continuous  production  of 
ammonia.  The  amount  of  nitrogen  fixed  and  the 
lowest  temperature'  at  which  fixation  occurs  are 
greatly  influenced  by  the  presence  of  impurities. 
Traces  of  iron  in  the  lithium  lowrer  the  temperature 
at  which  complete  transformation  into  nitride  occurs 
from  450°  to  300°,  and  sodium  produces  a  still  greater 
lowering.  Puro  nitrides  either  do  not  decompose  in 
hydrogen  or  yield  only  traces  of  ammonia,  but  with 
impure  nitrides  the  yield  is  increased.  Iron,  man¬ 
ganese,  aluminium,  chromium,  titanium,  cobalt, 
nickel,  and  tungsten  react  with  nitrogen  and  give 
with  lithium  nitride  additive  compounds  of  the  type 
[LigN.FejN],  [Li3N,AlN].  At  temperatures  between 
650°  and  600°  lithium  nitride  absorbs  hydrogen 
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readily,  yielding  a.  solid  compound  Li3NH2,  which  in 
turn  yields  ammonia.  Lithium  nitride  mixed  with 
powdered  bismuth  and  heated  at  400°  in  a  current 
of  hydrogen  gives  a  quantitative  yield  of  ammonia 
and  an  alloy  of  the  metals.  The  mechanism  of  the 
catalysis  of  the  reaction  3H2+N2— 2NH3  is  dis¬ 
cussed  on  the  basis  of  the  now  results,  and  the  neces¬ 
sity  for  assuming  the  existence  of  a  labile  intermediate 
compound  is  emphasised.  The  platinum  metals  arc 
useless  for  the  synthesis  of  ammonia  because  their 
hydrides  do  not  react  with  nitrogen,  whilst  a  metal 
such  as  lithium  is  effective  because  its  nitride  reacts 
with  hydrogen.  F.  L.  Usher. 

Sulphuryl  chloride  and  nitrogen  peroxide ; 
nitrobenzenes  and  sulphuryl  chloride.  M. 
Batteqay  and  L.  Denivelee  (Bull.  Soc.  cliim., 
1930,  [iv],  47,  GOO — 012).' — Sulphuryl  chloride  does 
not  react  with  nitrogen  peroxide  at  the  ordinary 
temperature,  even  in  presence  of  ammonium  chloride, 
but  when  those  substances  are  heated  at  180°  in  a 
sealed  tube  a  complex  roaction  occurs,  the  principal 
products  being  nitrosyl  chloride  and  nitrosulphurie 
anhydride,  N2S209.  The  same  products  are  obtained 
if  a  metal  nitrite  is  heated  with  excess  of  sulphuryl 
chlorido ;  if  the  nitrite  is  used  in  oxccss  the  chlorine 
atoms  are  bound  and  nitrosulphurie  anhydride  is  the 
solo  product.  The  mechanism  of  these  reactions 
throws  light  on  tho  changes  occurring  in  the  trans¬ 
formation  of  nitrobenzenes  into  halogen  derivatives 
of  benzene  by  means  of  sulphuryl  chloride. 

S.  K.  Tweedy. 

Selenium  trioxide.  II.  Investigations  in  the 
high-frequency  field.  H.  Rheinboedt,  A.  Hessel, 
and  Iv.  Schwenzer  (Bei;.,  1930,  63,  [B],  1865 — 
1867). — Selenium  is  converted  by  dry  oxygen  under 
■the  influence  of  the  high-frequency  discharge  into  a 
mixture  of  selenium  dioxide  and  selenium  trioxide ; 
the  latter  compound  constitutes  20 — 36%  of  the 
mixture.  H.  Wren. 

Preparation  of  U308  as  a  standard  of  radio¬ 
activity.  D.  K.  Goraeevitsch  (J.  Russ.  Phvs. 
Chem.  Soc.,  1930,  62,  84 3 — S64). — Uranium  oxide, 
prepared  by  tho  ignition  of  uranyl  nitrate  in  a 
stream  of  oxygen,  contains  traces  of  heavy  metals, 
which,  although  too  small  to  be  detected  by  other 
than  spectroscopic  methods,  depress  the  radioactivity 
of  the  oxide  by  about  17%.  Fractional  crystallisation 
of  uranyl  oxalate  removes  part  of  the  impurities 
(chiefly  thorium),  but  the  radioactivity  of  the  oxide 
obtained  from  the  nitrate  prepared  from  the  purified 
salt  is  still  6-6%  below-  theoretical.  Satisfactory 
purification  can  be  effected  by  precipitation  with 
“  cupferron  ”  in  acetic  acid  solution.  The  oxide 
obtained  varies  in  colour  from  olive-green  and  grey 
to  black,  according  to  the  state  of  subdivision  of  the 
particles.  R.  Truszkowski. 

Oxidations  with  fluorine.  XVI.  Action  of 
fluorine  on  solutions  of  salts  of  tin  and  iron  ; 
preparation  of  cobaltic  perchlorate  electro- 
chemically  and  with  fluorine.  F.  Fichter  and 
A.  Goldach  (Holv.  Cliim.  Acta-,  1930,  13,  713 — 
719;  cf .  this  vol.,  722). — Stannous  sulphate  is  oxidised 
by  fluorine,  giving  a  theoretical  yield  of  the  stannic 
salt.  Since  the  reaction  occurs  more  readily  than 


the  oxidation  of  iodide  ion  to  iodine,  its  use  is 
proposed  as  a  basis  for  the  iodometric  determin¬ 
ation  of  fluorine  in  a  gas  mixture.  In  the  oxid¬ 
ation  of  solutions  of  ferrous  fluoride  the  rate  of 
stirring  is  an  important  factor  in  the  yield,  which 
increases  from  60%  at  1000  revs,  per  min.  to  nearly 
100%  at  4000  revs,  per  min.  Cobaltic  perchlorate 
has  been  prepared  in  solution  by  electrolytic  oxidation 
of  the  eobaltous  salt  at  — 10°,  and  also  by  means  of 
fluorine.  The  yield  is  much  higher  in  the  former 
method.  The  solutions  arc  very,  unstable  and  the 
solid  could  not  be  isolated.  F.  L.  Usher. 

Action  of  oxalic  acid  on  fluorides.  I.  Tana- 
naev  (Ukraine  Chem.  J.,  1930,  5,  87— 111).— All 
fluorides  studied  can  be  quantitatively  decomposed 
by  evaporation  in  a  platinum  basin  with  oxalic  acid 
solution,  using  20  c.c.  of  saturated  oxalic  acid  solu¬ 
tion  per  25  c.c.  of  0-lAT-fluoride ;  the  velocity  of 
decomposition  is  directly  proportional  to  the  solubility 
of  the  fluoride  taken,  varying  from  25  min.  for  sodium 
fluoride  to  3  lira,  for  calcium  fluoride.  The  above 
method  cannot  be  applied  to  the  determination  of 
Uuofino.  R.  Truszkowski. 

Acidium  salts  of  hydrogen  fluoride  and  hydro¬ 
gen  chloride.  A.  Haktzsch  (Ber.,  1930,  63,  [B], 
17S9 — 1796). — Hydrogen  fluoride  forms  with  per¬ 
chloric  acid  and  boron  fluoride  solid  additive  products, 
m.  p.  56 — 58°  arid  56 — 58°,  respectively,  which 
indirectly  and  on  account  of  their  analogy  with  the 
compounds  from  nitric  and  perchloric  acids  are  formul¬ 
ated  [F,Hal'C104  and  [FH2]‘BF4.  Their  saltJike  4 
nature  is  established,  since  tiio  solution  of  hydrogen 
fluoride  in  sulphuric  acid,  like  that  of  nitric  acid  in 
sulphuric  acid,  is  ciiaracterised  by  the  abnormally 
low  mol.  wt.  of  the  acidium  cation  [FH2]‘,  although 
tho  monosulphate  [FH2]‘S04H,  like  the  nitroacidium 
moriosulphate,  could  not  be  isolated  owing  to  the 
small  acidity  of  sulphuric  acid  in  comparison  with 
perchloric  acid.  The  mol.  wts.  of  hydrogen  fluoride 
(and  of  potassium  fluoride  and  KF,HC1)  and  of 
lluorosulphonic  acid  in  sulphuric  acid  are  so  abnorm¬ 
ally  low  that  they  can  be  explained  only  by  secondary 
changes,  mainly  by  the  formation  of  the  dissociated 
hydrofluoroacidium  pyrosulphato,  [FH2]‘S2Q7H,  and 
hydroxonium  sulphate.  For  this  reason  solutions  of 
hydrogen  fluoride  in  sulphuric  acid  do  not  etch  glass 
because  the  halogen  is  present  as  tho  cation  [THJ . 

Hydrogen  chloride  in  the  very  dilute  solutions 
which  can  he  prepared  is,  on  the  basis  of  mol.  wt- 
determinations,  a  normal,  binary  electrolyte  am 
thorofore  dissolved  as  the  completely  dissociated 
hydrochloroacidium  sulphate,  [ClH2]'SO.,H.  Solid  salts 
w  ith  the  strongest  acids,  perchloric  and  pyrosulphuric, 
could  not  he  isolated.  The  production  of  chloro- 
sulphonic  acid  and  sulphuryl  chloride  from  PJ™' 
sulphuric  acid  and  hydrogen  chloride  is  probaoj) 
attributable  to  the  primary  formation  of  the  ® 
[S207]-[H,C1]T  and  its  secondary  dehydration  to 

,S2b7Cl2;  H. 

Decomposition  of  manganese  nitride  by  hydro¬ 
gen.  L.  Dupahc,  P.  Wenger,  and  C.  CimerM- 
(HehvChim.  Acta,  1930,  13,  675— 678).— Mang»“e“ 

nitride  is  only-  slightly  decomposed  in  a  curreu 
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pure  dry  hydrogen  at  800°,  and  tho  process  is  very 
slow.  This  behaviour  is  attributed  to  impurities 
present  in  the  manganese  used.  F.  L.  Usher. 

Higher  oxy-compounds  of  group  VIII  ele¬ 
ments.  II.  Nickel  compounds.  1).  K.  Gora- 
levitsch  (J.  Russ.  Pliys.  Chem.  ,Soc.,  1930,  62, 
897 — 913). — Nickel  oxide  yields  on  fusion  with 
potassium  nitrate  or  chlorate  and  potassium  hydroxide 
a  bright  green  compound,  which  gradually  loses 
oxygen  on  keeping.  This  substance  is  soluble  in 
water,  yielding  a  green  solution.  When  kept,  or  more 
rapidly  on  acidification,  this  solution  evolves  oxygen, 
and  deposits  a  dark  grey  precipitate  of  nickel  oxide. 
Its  colourless  alkaline -earth  salts  are  precipitated 
from  solution  on  tho  addition  of  the  appropriate 
reagents.  They  are  stable  at  tho  ordinary  tem¬ 
perature,  and  arc  soluble  in  dilute  acids  with  the 
production  of  colourless  solutions  not  giving  the 
reactions  for  the  nickel  ion  unless  previously  boiled 
for  some  time ;  at  the  same  time  the  solution  assumos 
a  green  colour,  as  is  also  the  case  on  addition  of 
alkali  hydroxide.  Analysis  of  the  abovo  alkaline- 
earth  compounds  shows  them  to  bo  salts  of  nickelic 
add,  H2NiO,,,  containing  quadrivalent  nickel,  and 
derived  from  the  unknown  oxide  NiOa. 

R.  Truszkowski. 

Formation  of  double  ammines  in  aqueous 
solution.  I.  Cyanates  and  hexamethylene¬ 
tetramine.  R.  Ripan  (Bui.  Soc.  Stiintc  Cluj,  1929, 
4,  499—511;  Chem.  Zcntr.,  1930,  i,  967—968).— 
Potassium  copper  and  cadmium  cyanates, 
K[Af(0N0)3],  and  the  following  compounds  containing 
hexamethylenetetramine  {£)  arc  described  : 
[AB2(H20)4][Cu(CN0)4],  where  .4  =  Co,  Ni,  or  Cd; 
[Ni£,(H20)4  ![Co(CNO)„],  [Cd/i.1(H.,0),,][Co(CN0).1|, 

and  [(MR„(H20)4][Ni(CN0).jJ.  A.  A.  Eluridce. 

Compound  of  univalent  ruthenium.  W.  Man- 
CHOTand  E.  Enk  (Ber.,  1930,  63,  [RJ,  1635—1638).— 
Ruthenium  tribromide  is  converted  by  carbon  mon¬ 
oxide  at  185 — 188°/350  atm.  into  the  colourless, 
crystalline  compound,  RuBr(CO).  It  is  slowly  decom¬ 
posed  by  water  and  reduces  ammoniacal  silver  solu¬ 
tion.  It  evolves  carbon  monoxide  when  heated  in 
nitric  oxide  at  220°.  In  carbon  monoxide  at  about 
200°  it  decomposes  into  ruthenium  and  the  substance 
RuBr2(C0).,,  which  is  also  obtained  in  an  inert  atmo¬ 
sphere.  Pfatinum  di-  and  tctra-ehloride  at  140°  give 
the  decarbonyl  PtCl.,(CO)2.  It  appears  therefore  that 
non  in  the  periodic  system  is  surrounded  on  all  three 
sides  by  elements,  manganese,  cobalt,  and  ruthenium, 
which  exhibit  univalcncy.  H.  Wren. 

Supposed  dehydration  of  hydrated  platino- 
cyanides  on  cooling.  II.  Terrey  (Proc.  Roy.  Soc., 
1930,  A,  128,  359 — 360). — The  platinocyanide  to 
which  Reynolds  ascribed  the  formula  Li2Pt(CN)5,2H20 
(A.,  1909,  i,  559)  was  probably  potassium  lithium 
platinocyanide,  KLiPt(CN),„2H20.  On  rapidly  cool¬ 
ing  a  saturated  solution  of  this  salt  from  40°  to  15° 
the  trihydrate  of  the  potassium  salt  separates  out. 
On  cooling  to  the  cryohydric  point,  double  salt  and 
ne  separate  as  a  film  on  the  crystals,  and  the  supposed 
change  of  the  trihydrate  to  the  dihydrate  is  simply 
the  separation  on  the  surface  of  each  crystal  of  an 
overgrowth  of  the  bright  red  cryohydrate.  The 


reverse  change  on  heating  is  due  to  the  evaporation 
of  the  solvent  water  and  deposition  of  the  double 
salt.  L.  L.  Bircujmshaw. 

Atomic  analysis  by  A'-ray  spectroscopy.  T.  H. 
Laby  (Trans.  Faraday  Soc.,  1930,  26,  497 — 509 ;  cf. 
A.,  1929,  S67). — A  review  of  the  principles,  technique, 
and  applications  of  X-ray  analysis  to  the  identification 
and  determination  of  elements.  F.  G.  Tryhorn. 

Quantitative  analysis  by  means  of  secondary 
A'-rays.  G.  von  Hevesy,  J.  Boiim,  and  A.  Faessler 
(Z.  Pliysik,  1930,  63,  74 — 105). — An  account  is  given 
of  research  on  the  use  of  secondary  A'-rays  for 
quantitative  chemical  analysis.  The  Coster  and 
Druvcsteyn  tube  for  the  production  of  strong  secondary 
A-rays  was  employed,  except  for  liquids  and  for 
substances  containing  tungsten,  when  a  specially 
designed  tube  was  used  in  which  the  substance 
investigated  was  separated  from  the  high-vacuum 
side  of  the  apparatus  and  supported  on  a  screen  kept 
at  the  potential  of  the  cathode  to  diminish  direct 
action  of  scattered  cathode  rays.  The  characteristic, 
as  compared  with  the  continuous.  X-ray  radiation  of 
the  anticathode  was  much  more  effective  in  producing 
the  secondary  radiation,  so  long  as  it  was  a  certain 
amount  harder  than  the  latter.  The  best  anticathode 
material  is  a  metal  the  characteristic  radiation  of 
which  is  between  about  150  and  200  X  shorter  in 
wave-length  than  the  edge  of  the  absorption  band 
of  the  clement  being  investigated.  If  such  a  metal 
cannot  be  used,  the  anticathode  should  be  made  of  a 
metal  having  a  characteristic  radiation  from  200  to 
600  X  shorter  in  wave-length  than  the  absorption 
edge.  Copper,  and  therefore  other  elements,  could 
be  used  effectively  in  the  form  of  the  powdered  metal 
or  oxide  rubbed  into  a  silver  anticathode.  Owing  to 
the  continuous  X-ray  radiation  from  the  anticathode 
having  a  different  intensity  distribution  for  different, 
excitation  voltages,  a  dependence  on  the  voltage  of 
tho  ratio  of  the  intensity  of  two  lines  in  the  secondary 
spectra  might  be  expected,  but  it  was  found  that  this 
did  not  take  place  to  more  than  2%  for  lines  separated 
by  not  more  than  250  X,  for  a  variation  from  20  to 
40  kilovolts.  With  proper  choice  of  the  anticathode 
material  an  exposure  of  2 — 3  hrs.  was  sufficient  to 
enable  a  substance  present  to  the  extent  of  1%  to 
be  determined  with  an  accuracy  of  0-01%.  This  time 
could  be  decreased  by  using  the  method  of  Eggcrt 
and  Noddack  of  counting  the  number  of  grains 
developed  in  very  weak  lines,  instead  of  the  ordinary 
photometric  comparison  of  stronger  lines.  In  all 
cases  in  which  the  lines  and  the  corresponding  edges 
of  the  two  elements  being  compared  lie  close  together, 
the  presence  of  a  third  substance  does  not  influence 
the  result.  In  other  cases  its  influence  must  be 
corrected  for,  but  can  in  many  cases  be  neglected. 
A  table  is  given  of  the  chief  comparison  lines  for  most 
of  the  elements  from  sodium  to  uranium,  the  useful¬ 
ness  of  the  lines  of  the  rare  earths  for  comparison 
purposes,  owing  to  the  unlikelihood  of  their  presence 
in  the  substance  being  analysed,  being  pointed  out. 
A  second  table  shows,  for  each  pair  of  lines,  the 
elements  which  if  present  in  large  amount  are  likely 
to  influence  the  result  (cf.  preceding  abstract). 

H.  A.  Jahn. 
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Modern  trends  in  analytical  chemistry.  H.  H. 
Willard  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  201 — 
203). — The  application  of  optical,  X-ray,  and  elec¬ 
trical  measurements  to  chemical  analysis  and  the 
development  of  microanalysis,  organic  reagents,  and 
radioactive  indicators  are  reviewed. 

E.  S.  Hedges. 

Electrode  potentials  in  analytical  chemistry. 
S.  Popov  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  230— 
232). — A  brief  survey  is  given  of  the  theory  of  elec¬ 
trode  potentials  and  the  use  of  the  hydrogen,  glass, 
oxygen,  and  quinhydrone  electrodes.  It  is  emphas¬ 
ised  that  erroneous  results  and  conclusions  are  often 
reached  by  overlooking  tho  fact  that  the  electrode 
reactions  occurring  must  be  completely  reversible. 

E.  S.  Hedges. 

Source  of  error  in  polariscopic  measurements. 
H.  K.  Miller  and  J.  C.  Andrews  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  283). — Measurements  of  optical 
activity  are  affected  by  slight  turbidity  in  the  solution 
under  examination,  the  values  obtained  varying  with 
the  length  of  the  liquid  column.  It  is  recommended 
to  make  duplicate  determinations  in  tubes  of  two 
different  lengths.  E.  S.  Hedges. 

Microscopical  methods  in  analytical  chemistry. 
C.  W.  Mason  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
203 — 206). — A  plea  for  the  wider  use  of  the  micro¬ 
scope  in  assisting  chemical  analysis. 

E.  S.  Hedges. 

Determination  of  pu  of  [biological]  media.  M. 
Lemoigne  and  R,  Chaminade  (Compt.  rend.  Soc. 
Biol.,  1929,  102,  922—923;  Chem.  Zentr.,  1930,  i, 
1656 — 1657). — When  the  colorimetric  method  is 
inapplicable  and  the  electrometric  method  trouble¬ 
some  the  medium  may  be  brought  into  electrometric 
equilibrium  with  a  phosphate  mixture  of  colori- 
metrically  determined  ps.  A.  A.  Eldridge. 

General  (exact)  equation  to  the  potentiometric 
titration  curve.  B.  Cavanagh  (J.O.S.,  1930, 1425 — 
1447 ;  cf.  A.,  1928,  607). — A  generalised  treatment  is 

iven  of  both  the  equations  and  methods  previously 

escribed,  which  are  thus  made  applicable  to  a  system 
involving  both  analytical  and  electrode  reactions  of 
the  most  general  type.  The  characteristic  forms  of 
the  curves  represented  by  the  generalised  equation 
and  of  the  derived  curves  are  indicated  by  diagrams 
and  some  concrete  examples  are  discussed.  Tho 
more  important  mathematical  properties  of  the  curves 
are  exhibited  ;  the  generalised  methods  of  titration  are 
deduced  and  their  precision  is  formulated  in  terms  of 
certain  bin-exponential  functions  regarded  as  general¬ 
ised  hyperbolic  functions.  Certain  methods,  however, 
still  involve  only  the  function  /  tabulated  in  the 
earlier  paper.  Routine  procedures  are  developed 
whereby  accurate  allowance  may  be  made  for  a 
number  of  inherent  experimental  errors.  A  geo¬ 
metrical  method  suitable  for  the  investigation  of  new 
and  uncertain  systems  is  described. 

F.  G.  Tryhorn. 

Conductometric  titration  with  visual  deter¬ 
mination  of  the  end-point  in  boiling  solutions. 
G.  Jander,  A.  Pfundt,  and  H.  Schohstein  (Z. 
angew.  Chem.,  1930,  43,  507 — 510). — By  the  use  of 
the  apparatus  previously  described  (Jander  and 


Pfundt,  “Die  visuelle  Leitfahigkeitstitration,”  Stutt¬ 
gart,  1929)  it  is  possible  to  determine  sulphates  con¬ 
ductometrically  by  titration  with  barium  acetate  in 
boiling  neutral  solutions.  For  the  determination  of 
sulphate  in  drinking  water  the  sample  is  boiled  to 
precipitate  calcium  carbonate,  filtered,  and  the  boil¬ 
ing  filtrate  titrated  directly  with  barium  acetate. 
Conductometric  titration  of  hot  potassium  ferro- 
cyanide  solution  with  neutral  zinc  chloride  solution 
shows  the  reaction  to  take  place  in  three  stages, 
corresponding  with  the  formation  of  K6Zn[Fe(CN)6]„ 
K4Zn2[Fe(CN)G]2,  and  K2Zn3[Fe(CN)c]2,  respectively”; 
the  third  end-point  is  much  sharper  than  the  others, 
which  are,  however,  quite  distinctly  marked  on  the 
titration  curve.  The  converse  titration  yields  erratic 
results.  A.  R.  Powell. 

Potentiometric  titrations.  X.  H.  Furman 
(Ind.  Eng.  Chem.  [Anal],  1930,  2,  213-224)- 
Development  in  the  methods  of  potentiometric 
titration  during  the  past  4  years  is  reviewed. 

E.  S.  Hedges. 

Conductometric  titrations.  I.  M.  Kolthoit 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  225— 230).— The 
most  important  applications  of  conductometric  titra¬ 
tions  are  summarised  and  it  is  emphasised  that  this 
method  may  often  be  used  successfully  in  cases  where 
the  ordinary  or  potentiometric  methods  fail.  The 
limitations  are  also  pointed  out  and  consideration  is 
given  to  the  errors  in  the  method.  It  is  suggested 
that  conductometric  titration  should  prove  to  be 
useful  in  water  analysis,  the  determination  of  alkal¬ 
inity  and  ash  of  sugars,  acidity  of  lemonades,  fruit 
juices,  wine,  beer,  ous  and  fats,  lacquer,  etc.,  and  in 
the  determination  of  peptising  ions  in  a  colloidal 
solution.  E.  S.  Hedges. 

Alkalimetric  titration ;  indicators  and  titration 
errors.  III.  C.  J.  van  Nleuwenburg  (Chem. 
Weekblad,  1930,  27,  174— 176).— The  different  types 
of  pa  curve  obtained  in  the  titration  of  acids  or 
alkalis  of  various  strengths  are  illustrated,  and  the 
method  of  ascertaining  the  most  suitable  indicator 
for  any  given  titration  is  described.  H.  F.  Gillbe. 

Fruit  and  vegetable  pigments  as  indicators. 
O.  B.  Pratt  and  H.  O.  Swartout  (Science,  1930,  71, 
486 — 187). — Solutions  of  many  fruit  pigments  act  as 
indicators  and  can  be  used  in  titrating  acids  but  not 
bases.  The  colour  changes  and  pu  ranges  are 
described.  L.  S.  Theobald. 

Influence  of  substituents  on  indicators.  W.  D. 
Bancroft  and  H.  L.  Davis  (J.  Physical  Chem.,  1930, 
34,  1797 — 1814). — The  modern  theory  of  indicators 
and  the  effect  of  substituents  on  tbeir  acid  or  basic 
character  are  reviewed.  L.  S.  Theobald. 

Redox  [oxidation-reduction]  indicators.  E 
Miohaelis  and  H.  Eagle  (J.  Biol.  Chem.,  1930,  87, 
713— 727).— The  technique  of  titration  of  rcveiw^ 
oxidation-reduction  systems  is  discussed  in  ; 
and  figures  are  given  for  the  value  of  E'0  (potent^ 
of  the  dye  in  the  half-reduced  state)  for  the  three 
dyes,  gallocyanine,  gallophenine,  and  brilliant  ali ''.arm- 
blue  (cf.  Rowe,  “  Colour  Index,”  Bradford,  19-+1* 
over  the  pa  range  5 — 10.  C.  R.  Barington. 
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Indicator.  N.  P.  Sojbyanin  and  S.  6.  Saakov  (J. 
Cliem.  Ind.,  Russia,  1929,  6,  735 — 73G).— The  colour¬ 
ing  matter  of  Althaea  rosea  flowers,  extracted  with  hot 
dilute  alum  solution,  shows  a  sharp  transition  from  pink 
(acid)  to  green  (alkaline).  Chemical  Abstracts. 

Yellow  mercuric  oxide  as  acidimetric  sub¬ 
stance.  R.  Biazzo  and  C.  Chines  (Annali  Chim. 
Appl.,  1930,  20,  258 — 2G1). — Incze’s  method  of 
employing  yellow  mercuric  oxide  as  an  alkalimotric 
standard  (A.,  1917,  ii,  327)  gives  exact  results  but  is 
costly,  owing  to  the  use  of  potassium  iodide.  Similar 
accuracy  may  be  attained  by  replacing  the  iodide  by 
sodium  thiosulphate  (or  potassium  thiocyanate  or 
bromide).  This  procedure  cannot,  however,  be  applied 
to  the  determination  of  the  titre  of  thiosulphate 
solutions.  T.  H.  Pope. 

Determination  of  water  by  distillation  with 
tetrachloroethane.  W.  Lepper. — See  B.,  1930, 709. 

Rapid  determination  of  free  hydrochloric  acid 
in  presence  of  ferric  and  aluminium  chlorides. 
K.Kuchler  (Ohem.-Ztg.,  1930,  54,  5S2).— The  titra¬ 
tion  is  carried  out  with  standard  alkali  in  presence  of 
phenolphthalcin,  after  addition  of  a  large  excess  of 
sodium  fluoride  and  sodium  chloride.  S.  I.  Levy. 

Determination  of  perchlorate.  H.  H.  Willard 
aud  J.  J.  Thompson  (Ind.  Eng.  Chcm.  [Anal.],  1930, 
2,  272 — 273). — Details  are  given  of  a  method  for  the 
determination  of  perchlorate  which  is  based  on  the 
fact  that  if  a  perchlorate  is  heated  with  starch  and 
sulphuric  acid  under  proper  conditions  it  is  completely 
reduced  to  chlorine,  which  is  collected  in  alkaline 
arsenite  solution  and  determined  in  the  usual  way. 
Chlorate,  bromate,  and  iodate  may  be  determined  by 
a  similar  method  by  treating  the  salts  with  concen¬ 
trated  sulphuric  acid,  using  hydrazine  sulphate  as  the 
reducing  agent.  With  chlorate  and  bromate,  per¬ 
manganate  was  then  added  to  expel  the  halogen  from 
the  flask,  but  with  iodate  hydrogen  peroxide  was 
used,  as  potassium  permanganate  was  found  to  oxidise 
some  iodine  to  iodic  acid.  E.  S.  Hedges. 

Determination  of  iodides  in  presence  of  other 
halides.  S.  V.  Gorbatschev  and  I.  A.  Kasatkina 
(Z.anorg.  Chem.,  1930, 191, 104 — 112). — 1 The  methods 
for  determining  iodide  in  presence  of  other  halides 
hitherto  described  are  unsuitable  for  determining 
small  amounts  of  iodide  in  presence  of  large  amounts 
of  chloride  and  bromide.  The  usual  nitrite  method 
“ay,  however,  be  improved  by  substituting  ferric 
chloride  in  large  excess  for  nitrite  as  oxidising  agent, 
but  feme  salts  actively  catalyso  the  .atmospheric 
ttidation  of  iodide.  Small  quantities  of  iodide  may 
be  determined  in  presence  of  a  large  excess  of  chloride, 
mid  in  absence  of  bromide,  by  shaking  the  acidified 
solution  for  20 — 30  min.  with  excess  of  manganese 
moxide,  thus  liberating  all  the  iodine  and  then  con- 
''erting  it  into  iodine  monochloridc,  which  is  then 
mated  in  the  filtrate  by  means  of  thiosulphate,  using 
starch  as  indicator.  Alternatively,  the  acidified 
solution  may  be  titrated  with  permanganate  using 
wuoroform  as  indicator.  Under  these  conditions  the 
iodine  first  set  free  is  converted  into  monochloride, 
,?d  when  this  conversion  is  complete  the  colour  in 
a®  chloroform  vanishes.  This  titration  may  also  be 


carried  out  with  solutions  containing  bromide,  using 
the  electrometric  method,  in  which  case  the  complete 
conversion  into  monochloride  is  shown  by  a  rapid 
change  in  potential  of  the  indicator  electrode. 

R.  Cuthill. 

Starch  iodide  reaction  :  stability  and  propor¬ 
tionality  of  colour  produced  by  small  amounts  of 
iodine.  R.  G.  Turner  (J.  Amer.  Chcm.  Soc.,  1930, 
52,  2768 — 2773). — The  iodine-starch  reaction  affords 
a  colorimetric  determination  of  0  0005 — 0-005  mg.  of 
iodine  in  the  absence  of  other  salts.  A  modification 
of  the  method  of  Lcitch  and  Henderson  (A.,  192G, 
1284)  and  Nichols’  starch  reagent  (A.,  1929,  1411) 
were  employed.  The  colour  is  stable  for  at  least 
1  hr.  and  the  intensity  is  proportional  to  the  weight 
of  iodine  and  is  independent  of  temperature  below 
70°.  J.  G.  A.  Griemths. 

Spectroscopic  detection  of  fluorine.  J.  Papish, 
L.  E.  Hoag,  and  W.  E.  Snee  (Ind.  Eng.  Chcm.  [Anal.], 
1930,  2,  2G3 — 2G4). — The  direct  spectroscopic  detec¬ 
tion  of  fluorine  is  not  possible,  using  the  visible  range 
of  the  spectrum,  but  an  indirect  method  consists  of 
mixing  the  substance  under  examination  with  a 
calcium  salt  and  examining  the  arc  spectrum  of  the 
mixture  for  bands  of  calcium  fluoride.  The  band  at 
5291  A.  is  most  persistent  and  is  visible  when  0-01  mg. 
of  fluorine  is  present  in  the  zone  of  excitation,  although 
as  a  rule  it  is  difficult  to  detect  quantities  less  than 
0-02  mg.  Substances  containing  minute  quantities 
of  fluorine  may  be  examined  by  distilling  off  the 
fluorine  as  hydrogen  fluoride,  collecting  in  lime-water, 
and  arcing  the  calcium  fluoride  produced. 

E.  S.  Hedges. 

Detection  of  small  quantities  of  fluorine  in 
silicate  minerals  and  rocks.  I.  P.  Alimarin  (Z. 
anal.  Chcm.,  1930,  81,  8 — 14). — The  finely  ground 
substance  (0-2— 0-5  g.)  is  intimately  mixed  with  1  g. 
of  boric  anhydride  and  the  mixture  is  heated  in  a  hard 
glass  tube  arranged  as  for  the  determination  of  com¬ 
bined  water  by  Ponficld’s  method.  The  liquid  which 
collects  in  the  bulb  contains  hydrofluoboric  acid  if  the 
material  contains  fluorine;  the  presence  of  this  acid 
is  detected  by  its  decolorising  action  on  the  violet-red 
colour  of  a  solution  made  by  mixing  3  vols.  of  a  0-4% 
zirconium  nitrate  solution  with  2  vols.  of  a  0-4% 
alcoholic  solution  of  alizarin.  The  reagent  may  be 
used  as  a  solution  or  filter-paper  may  be  soaked  in  it 
and  dried  for  spot  tests.  The  test  will  detect  0-00S 
mg.  of  fluorine  in  0-3  g.  of  rock,  which  produces  a 
pale  yellow  spot  within  5  min.  A.  R.  Powell. 

Determination  of  oxygen  in  sea-water.  M. 
Nicloux  (Compt.  rend.,  1930,  191,  259 — 2G1). — 
The  sample  (5 — 40  c.c.)  is  placed  in  a  calibrated 
/,-tube  of  suitable  size  and  containing  a  glass  ball 
to  facilitate  mixing.  Into  one  leg  is  poured  1-2 — 2 
vol.-%  of  an  aqueous  solution  of  18  g.  of  potassium 
hydroxide  and  5  g.  of  potassium  iodide  in  100  c.c., 
and  into  the  other  0-8 — 1%  of  a  30%  solution  of 
manganous  sulphate.  The  tube  is  closed  and  the 
contents  of  the  two  legs  are  mixed;  0-2— 0-4  c.c. 
of  phosphoric  acid,  d  1-712,  is  then  added,  and 
the  liberated  iodine  titrated  with  thiosulphate.  An 
accuracy  of  2%  is  obtainable  with  5  c.c.  of  sea-water, 
and  of  0-5%  with  40  c.c.  C.  A.  Silberrad. 
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Determination  of  peroxides.  R.  Flatt  (Bull. 
Soc.  Ind.  Mulhouse,  1030,  96,  375— 378).— The 
substance  is  introduced  into  a  small  distillation  flask 
fitted  with  a  dropping  funnel,  the  tube  of  which 
extends  to  the  bottom  and  is  provided  with  a  side- 
tube,  just  below  the  stopcock,  connecting  with  a 
source  of  carbon  dioxide.  The  flask  itself  has  a 
downwardly-inclined  side-tube  connecting  with  two 
absorption  vessels  in  series,  each  filled  with  potassium 
iodide  solution.  Hydrochloric  acid  is  placed  in  the 
reservoir  of  the  dropping  funnel,  the  air  in  the  appar¬ 
atus  displaced  with  carbon  dioxide,  and  the  acid 
allowed  to  drop  slowly  on  the  substance  while  the 
mixture  is  heated  with  a  small  flame.  The  chlorine 
evolved  is  collected  in  the  iodide  solution  and  the 
liberated  iodine  titrated  with  thiosulphate. 

A.  R.  Powell. 

Sensitivity  of  various  tests  for  traces  of 
hydrogen  sulphide.  E.  C.  Truesdale  (Ind.  Eng. 
Chem.  [Anal.],  1930,  2,  299 — 302). — The  sensitivity 
of  the  reagents,  alkaline  lead  acetate,  acid  lead 
acetate,  aqueous  and  ammoniacal  silver  nitrate, 
sodium  nitroprussido,  and  p-aminodimethylanilinc, 
in  detecting  hydrogen  sulphide  has  been  investigated 
by  passing  small  concentrations  of  hydrogen  sulphide 
in  air  or  hydrogen  through  a  capillary  tip  against  a 
strip  of  filter  paper  wetted  with  the  reagent.  Alkaline 
lead  acetate  proved  to  be  the  most  sensitive  reagent, 
hydrogen  sulphide  being  detected  at  a  concentration 
of  1  part  in  107  parts  of  air.  As  10  c.c.  of  the  mixture 
of  gases  were  used,  this  corresponds  with  the  detection 
of  1-5  X  10~3  g,  of  hydrogen  sulphide.  Hydrogen 
sulphide  could  not  bo  detected  at  greater  dilutions, 
and  the  failure  of  the  test  to  be  cumulative  is  probably 
due  to  lack  of  satisfactory  coagulation  of  the  lead 
sulphide  on  the  paper.  E.  S.  Hedges. 

Mechanism  of  the  azide-iodine  test  for  thio¬ 
sulphate  and  its  quantitative  application.  H. 
Baines— See  B.,  1930,  710. 

Preservation  of  standard  thiosulphate  by 
means  of  amyl  alcohol.  F.  H.  Campbell  and  F.  J. 
Watson  (Chem.  Eng.  Min.  Rev.,  1930,  22,  340 — 
342). — Thiosulphate  solutions  continue  to  decompose 
indefinitely  during  storage  owing  to  the  action  of 
bacteria.  The  addition  of  1%  of  amyl  alcohol 
effectively  preserves  the  titre  of  standard  solution  for 
at  least  2 — 3  months  under  ordinary  laboratory 
conditions,  viz.,  diffused  daylight  and  periodical 
opening  to  the  air.  The  chief  objection  to  the  use  of 
this  alcohol  is  that  it  causes  the  burette  and  contain¬ 
ing  vessels  rapidly  to  become  greasy.  Amyl  alcohol 
also  forms  an  effective  preservative  for  starchsolutions. 

A.  R.  Powell. 

Determination  of  thiocyanate  by  oxidation  with 
sodium  hypobromite.  J.  Golse  (Bull.  Soc. 
Pharm.  Bordeaux,  1929,  67,  221 — 225 ;  Chem.  Zentr., 
1930,  i,  1661). — The  method  depends  on  oxidation  by 
bromine,  in  absence  of  ammonia,  to  sulphate  and 
cyanate  (cf.  A.,  1929,  1259).  A.  A.  Eldridge. 

Manganometric  determination  of  thiocyanate. 
J.  Golse  (Bull.  Soc.  Pharm.  Bordeaux,  1929,  67, 
226—232;  Chem.  Zentr.,  1930,  i,  1661).— Accurate 
results  are  obtained  only  by  the  use  of  a  permanganate 
solution  standardised  against  thiocyanate  under 


similar  conditions  with  respect  to  acidity,  volume, 
and  concentration.  A.  A.  Eldridge. 

Volumetric  determination  of  thiocyanate  with 
iodine  and  with  iodate.  H.  A.  Pagel  and  0.  0. 
Ames  (J.  Amcr.  Chem.  Soc.,  1930,  52,  2698—2702; 
cf.  Schwicker,  A.,  1929,  899).- — Determinations  to 
within  0-1%  may  bo  effected  by  adding  5  g.  of  borax 
and  then  at  least  5  c.c.  in  excess  of  O-lA-iodiuc  to 
make  the  measured  volume  of  thiocyanate  solution 
up  to  150  c.c.  After  10  min.,  10  c.c.  of  GJV-hydro- 
chloric  acid  arc  added  and  the  excess  of  iodine  is 
titrated  with  thiosulphate.  The  iodine  solution  may 
he  replaced  by  an  equivalent  quantity  of  0-LY-iodatc 
together  with  2  g.  of  potassium  iodide  and  10  c.c.  of 
A -hydrochloric  acid.  J.  G.  A.  Griffiths, 

Determination  of  oxides  of  nitrogen  (except 
nitrous  oxide)  in  low  concentration.  J.  Piccard, 

E.  G.  Peterson,  and  G.  D.  Bitting  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  294 — 295). — Improvements  have 
been  made  in  the  phenoldisulphonic  acid  method  for 
determining  oxides  of  nitrogen  other  than  nitrous 
oxide.  A  detailed  procedure  for  determining  oxides 
of  nitrogen  in  dynamite  fumes  is  given. 

E.  S.  Hedges, 

Identification  and  determination  of  nitrates  in 
water.  G.  Bini. — See  B.,  1930,  742. 

Determination  of  small  quantities  of  arsenic. 

F.  Martin  and  J.  Pirn  (Bull.  Soc.  cliim.,  1930,  [iv], 
47,  646 — 654). — The  Gutzcit  test  is  employed.  In 
the  first  modification,  sensitive  to  0-0005  mg.  of 
arsenious  oxide  but  adapted  also  for  the  determination 
of  large  quantities,  zinc  and  acid  are  treated  with 
dilute  sulphuric  or  hydrochloric  acid,  5  rain,  later  the 
arsenic  material  in  aqueous  or  acid  solution  is  added, 
and,  30  min.  later,  more  dilute  acid.  The  hydrogen 
evolved  is  passed  through  alkaline  hypochlorite  solu¬ 
tion  and  then  allowed  to  ascend  a  tube  in  which  a  strip 
of  dry  filter-paper  charged  with  silver  nitrate  is  sus¬ 
pended.  After  an  hour  both  sides  of  the  strip  arc 
compared  with  a  series  of  standard  strips,  the  stains 
on  which  have  been  “  fixed  ”  by  repeated  soaking  of 
the  strips  in  very  dilute  ammonia  and  coating  with 
paraffin.  Very  much  smaller  quantities  of  zinc,  acid, 
and  arsenic  material  are  necessary  in  a  further  modi¬ 
fication  in  which  the  gas  evolved  is  passed  through  dry 
cotton  wool  impregnated  with  lead  acetate  contained 
in  a  wide  tube,  across  the  top  of  which  tiic  silver 
nitrate  paper  is  placed  horizontally.  The  standard 
stains  in  this  case  must  be  prepared  on  paper 
which  has  been  soaked  in  gum  tragacanth  and  dried 
prior  to  soaking  in  silver  nitrate,  the  stain  produced 
being  “  fixed  ”  by  immersion  in  very  dilute  ammonia 
solution.  The  sensitivity  is  the  same  as  in  the  fust 
method,  but  may  be  increased  to  0-0001  mg-  of 
arsenious  oxide  by  inserting  an  inverted  funnel- 
shaped  tube  over  the  cotton  wool,  so  that  the  gas 
impinges  upon  the  silver  nitrate  paper  through  an 
orifice  of  about  2  mm.  diameter.  Compact  forms  o 
apparatus  for  carrying  out  these  methods  are  figure  ■ 

S-K.  Tweedy. 

Determination  of  arsenic,  antimony,  and  tin. 
H.  Biltz  (Z.  anal.  Chem.,  1930,  81,  82—95)-^“® 
material  is  dissolved  in  nitric  acid  and  the  so lutl° 
evaporated  with  sulphuric  acid  until  copious  fumes 
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of  the  latter  are  evolved  and  all  the  sulphur  is  distilled 
out  of  the  flask.  After  cooling,  a  few  c.c.  of  water  arc 
added,  followed  by  1-5  g.  of  rccrystalliscd  hydrazine 
sulphate,  80  c.c.  of  hydrochloric  acid  (d  1-19),  and  1  g. 
of  potassium  bromide.  A  slow  current  of  carbon 
dioxide  is  passed  through  the  flask  and  the  solution  is 
distilled  through  a  fractionating  column  15 — 30  cm. 
long  filled  with  thin  broken  glass  until  about  SO  c.c. 
of  distillate  have  collected  in  40  min.  A  further 
quantity  of  20 — 30  c.c.  of  hydrochloric  acid  is  added 
and  distillation  is  continued  until  20  c.c.  more  have 
been  collected ;  this  distillate  is  diluted  and  titrated 
with  0-ljY-potassium  bromatc  after  addition  of  1  g. 
of  potassium  bromide  and  two  drops  of  methyl-orange. 
If  only  a  drop  or  two  of  bromatc  is  required  to 
decolorise  the  solution,  all  the  arsenic  is  in  the  first 
distillate,  which  is  then  titrated  with  bromatc.  The 
fractionating  column  is  washed  twice  by  filling  it 
entirely  with  hydrochloric  acid  and  the  washings  arc 
used  in  the  subsequent  distillation  of  antimony  from 
the  residual  liquid  in  the  flask.  This  is  effected  by 
adding  7 — 14  c.c.  of  phosphoric  acid  (d  1-7)  to  prevent 
distillation  of  the  tin,  then  heating  the  flask  until  the 
temperature  of  the  liquid  rises  to  155 — 165°,  and 
slowly  dropping  hydrochloric  acid  below  the  surface 
of  the  liquid  while  a  current  of  carbon  dioxide  is  passed 
through  the  apparatus;  no  fractionating  column  is 
used.  The  liquid  should  distil  at  the  rate  of  1  drop 
per  sec.,  and  all  the  antimony  should  be  removed  in 
40—50  min. ;  the  distillate  is  titrated  with  bromatc 
as  usual.  For  the  distillation  of  tin  from  the  residual 
liquid  the  temperature  is  maintained  at  140°  and  a 
mixture  of  1  part  of  hydrobromic  acid  (d  1-40)  and 
3  parts  of  hydrochloric  acid  (d  1-19)  is  slowly  run 
below  the  surface  of  the  liquid.  Distillation  is  con¬ 
tinued  until  a  few  drops  of  the  distillate  cease  to  give 
a  reaction  with  hydrogen  sulphide ;  the  temperature 
must  bo  kept  below  145°  to  prevent  any  bismuth  from 
passing  over.  The  distillate  is  diluted  with  an  equal 
volume  of  water  and  the  tin  reduced  with  iron  (ferrum 
reduction)  and  titrated  with  iodine.  A.  R.  Powell. 

Carob-seed  gum.  Its  use  for  the  detection  and 
determination  of  boric  acid  and  borates.  R. 
Hart  (Lid.  Eng.  Cliem.  [Anal.],  1930,  2,  329—331).— 
The  physical,  chemical,  and  colloidal  properties  of 
rarob-seed  gum  are  described.  The  difficulty  of 
preparing  an  aqueous  solution  has  been  surmounted 
by  wetting  the  dry  gum  with  its  own  weight  of 
alcohol,  and  then  adding  the  paste  in  small  quantities 
a  time  to  water,  heating,  and  stirring  after  each 
addition  until  uniform.  Sodium  hydroxide  darkens 
f°»  of  the  gum,  at  the  same  time  making  them 
transparent,  and  the  viscosity  is  greatly  reduced. 
Acids  reduce  the  viscosity  and  on  boiling  appear  to 
Pyurolyse  the  gum  to  -water-soluble  products.  The 
edition  of  borax  to  the  gum  produces  a  transparent, 
irreversible  gel,  which  is  dry,  firm,  and  cohesive,  but 
no  longer  adheres  to  glass  or  other  substances.  This 
characteristic  effect  provides  a  sensitive  test  for  boric 
amd  and  borates  and  a  rough  means  of  determination. 

.  .  correct  experimental  conditions  Have  been 
'orked  out.  Alkalis  interfere  with  the  test,  parti - 
a  <lr  -v|  "hen  the  concentration  of  borax  is  small,  and 
e  solution  is  therefore  first  rendered  neutral  to 


plicnolphthalcin,  with  the  addition  of  glycerol  to 
prevent  hydrolysis.  E.  S.  Hedges. 

Colorimetric  determination  of  silica  in  the 
presence  of  phosphates  and  iron.  L.  A.  Thayer 
(Ind.  Eng.  Chcm.  [Anal.],  1930,  2,  27(5— 283).— The 
influence  of  the  presence  of  phosphates  and  of  iron 
on  the  determination  of  silica  by  the  colorimetric 
method  of  Dicnert  and  Wandcnbulckc  has  been 
studied.  "  Phosphates  lead  to  an  error  through  the 
formation  of  ammonium  phosphomolybdate,  iron 
gives  a  coloured  iron  silicomolybdate  which  obscures 
the  colour  of  the  ammonium  salt,  and  the  simultaneous 
presence  of  phosphates  and  iron  gives  rise  to  the 
formation  of  an  intensely  coloured  iron  phospho- 
molybdatc.  A  method  has  been  devised  for  eliminat¬ 
ing  these  interfering  substances  without  loss  of  silica. 
Iron  is  precipitated  in  acetic  acid  solution  as  ferric 
phosphate  and  removed  by  filtration ;  excess  of 
phosphate  is  then  precipitated  as  calcium  phosphate 
and  filtered  off.  Experimental  results  for  solutions 
of  silica  in  distilled  water  and  in  sea- water  are  given. 

E.  S.  Hedges. 

Spectrographic  method  of  determining  carbon 
dioxide  in  mixtures  with  air.  B.  de  la  Roche 
(Bull.  Soc.  cliim.,  1930,  [iv],  47, 000 — GG8). — The  spark 
spectra  of  air  containing  various  known  quantities  of 
carbon  dioxide  (q%)  were  examined  and  the  variation 
in  the  density  of  a  suitable  carbon  line  was  measured 
by  means  of  a  micropliotometcr.  The  suitability  of 
various  functions  of  this  measured  density  for  plotting 
against  q  so  as  to  obtain  a  curve  adapted  for  inter¬ 
polation  is  considered.  A  suitable  function  is 
described,  and  from  the  curve  prepared  with  its  aid 
the  spark  spectrum  of  the  atmosphere  shows  that  the 
latter  contains  0-031%  of  carbon  dioxide. 

S.  K.  Tweedy. 

Determination  of  carbon  dioxide  in  carbonates. 
C.  A.  Jacobson  and  J.  W.  Haught  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  334 — 335). — An  apparatus  for  the 
determination  of  carbon  dioxide  in  carbonates  is 
described,  perchloric  acid  being  recommended  for 
liberating  the  carbon  dioxide.  Experimental  results 
arc  given  and  it  is  claimed  that  more  accurate  results 
arc  obtained  than  with  any  other  method  tried. 

E.  S.  Hedges. 

Elementary  micro-analysis,  especially  adapted 
for  dissolved  substances.  A.  Krogh  (Biochcm. 
Z„  1930,  221,  247— 263).— 2— 20  Mg.  of  material  are 
oxidised  in  an  atmosphere  of  nitrogen  with  copper 
oxide  contained  in  a  special  combustion  apparatus, 
the  volume  of  carbon  dioxide  produced  and  of  nitrogen 
(if  any)  liberated  being  measured.  After  the  substance 
has  been  burnt,  a  known  volume  of  oxygen  is  passed 
through  the  apparatus  and  the  amount  of  the  gas 
required  to  rcoxidise  the  copper  is  determined.  Special 
apparatus  and  methods  for  dealing  with  substances 
in  true  or  colloidal  solution  alone  or  accompanied  by 
inorganic  material  arc  described. 

W.  McCartney. 

Determination  of  cyanide  in  ferro-  and  ferri- 
cyanides.  J.  Golse  (Bull.  Soc.  Pharm.  Bordeaux, 
1929,  67,  217—221;  Cliem.  Zentr.,  1930,  i,  16G1). — 
In  Rose  and  Finkener’s  method  the  solution  of 
0-5  g.  of  salt  in  20  c.c.  of  water  is  preferably  boiled 
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for  10  rain,  with  15  c.c.  of  jV-sodium  hydroxide  and 
40  c.c.  of  5%  mercuric  chloride  solution,  the  cyanide 
being  titrated  in  an  aliquot  part  of  the  filtrate  (cf. 
A.,  1929, 1259).  A.  A.  Eldridge. 

Action  of  oxalic  acid  on  alltali  chlorides.  N.  A. 
Tanabaev  and  N.  A.  Lasarkevitsoh  (Z.  anal.  Chem., 
1930,  81,  117 — 121). — Complete  conversion  of  sodium 
or  potassium  chloride  into  the  corresponding  oxalate 
is  effected  by  evaporating  the  solution  to  dryness  on 
the  water-bath  with  ten  times  as  much  oxalic  acid  as 
the  weight  of  chloride  present.  When  all  odour  of 
hydrochloric  acid  has  disappeared  the  sides  of  the  dish 
are  rinsed  with  a  little  water  and  the  evaporation  is 
repeated  as  before.  The  dry  residue  is  then  heated 
gently  until  the  excess  of  oxalic  acid  sublimes,  leaving 
a  residue  of  alkali  oxalate.  On  heating  this  residue  at 
a  dull  red  heat  complete  conversion  into  carbonate  is 
effected ;  if  difficulty  is  experienced  in  burning  off  the 
separated  carbon  the  mass  is  cooled,  moisteped  with 
water,  dried,  and  again'hoated  to  dull  redness. 

A.  It.  Powell. 

Determination  of  potassium  using  lead-con¬ 
taining  complexes.  NaPbCo(N02)6.  P.  S.  Ser- 
geenko  (Ukraine  Chem.  J.,  1930,  5  [Sci.],  113— 
128). — Potassium  salts  give  a  precipitate  of  the  com¬ 
position  KPbCo(N02)6  with  Tananacv’s  reagent, 
consisting  of  a  mixture  of  cobaltous  and  lead  nitrates 
and  of  sodium  nitrite  solution  acidified  with  acetic  acid, 
or  of  the  composition  K2PbCo(]ST02)6  with  Cuttica’s 
reagent,  which  is  the  same  as  Tananaev’s  but  without 
the  addition  of  acetic  acid.  The  potassium  content  of 
a  solution  may  be  determined  by  oxidising  the  nitrite 
ions  of  the  complex  to  nitrate  ions  by  the  use  of  per¬ 
manganate.  This  may  be  done  in  three  ways,  viz., 
direct  titration  of  the  precipitate,  in  which  case  1  c.c. 
of  0-liV-permanganate  is  equivalent  to  0-3555  mg. 
of  potassium,  or  titration  of  the  products  of  decom¬ 
position  of  the  complex  by  boiling  in  aqueous  or 
aqueous  alkaline  solution,  when  the  respective  equi¬ 
valents  of  1  c.c.  of  permanganate  are  0-444  and 
0-32G  mg.  of  potassium.  The  differences  found 
between  the  factors  are  due  to  changes  in  the  valency 
of  cobalt.  An  alternative  method  consists  in  titration 
with  permanganate  of  cobaltous  oxalate  prepared  from 
the  precipitate.  It.  Truszkowski. 

Gravimetric  determination  of  potassium  as 
potassium  sodium  cobaltinitrite.  A.  Vassiliev 
and  N.  Matveev  (Z.  anal.  Chem.,  1930,  81,  106 — 
114). — The  neutral  potassium  chloride  or  nitrate 
solution  (5 — 10  c.c.)  is  treated  with  10  c.c.  of  a  25% 
solution  of  cobalt  sulphate  crystals  and  12  c.c.  of 
a  50%  solution  of  sodium  nitrite.  After  stirring,  1  c.c. 
of  80%  acetic  acid  is  added  drop  by  drop  and  the 
solution  is  heated  on  the  water-bath  until  evaporation 
commences.  To  complete  the  precipitation  1-5  g.  of 
sodium  chloride  are  stirred  in  and  the  whole  is  set 
aside  over-night.  The  precipitate  is  collected  in  a 
glass  filter  crucible,  washed  with  cold  water,  dried  at 
100°,  and  weighed  as  K2NaCo(N02)G,H20.  Correct 
results  are  obtained  only  by  strict  adherence  to  the 
above  details.  Calcium  and  magnesium  salts  do  not 
interfere.  A.  R.  Powell. 

Detection  and  determination  of  smallquantities 
of  lithium.  E.  R.  Caley  (J.  Amer.  Chem.  Soc., 


1930,  52,  2754 — 2758). — Lithium  chloride  is  extracted 
from  the  mixture  of  alkali  chlorides  with  amyl  alcohol 
(1 — 5  c.c.)  and  to  the  solution  is  added  2-5  times  its 
volume  of  freshly -prepared  reagent  (2  g.  of  ammonium 
stearate  in  100  c.c.  of  amyl  alcohol)  at  the  ordinary 
temperature.  Less  than  0-0001  g.  of  lithium  in  1  g. 
of  the  mixed  chlorides  maybe  detected  by  the  turbidity 
which  develops  in  5 — 60  min.  Tho  lithium  may  be 
determined  nephclometrically  to  within  0-02  mg. 
Other  alkali  metals  do  not  interfere,  but  magnesium, 
alkaline  earths,  and  heavy  metals  must  be  absent. 

J.  G.  A.  Griffiths, 

Separation  of  lithium  from  potassium  and 
sodium  by  means  of  dioxan.  A.  Sink  a  (Z.  anal. 
Chem.,  1930,  80,  430 — 435). — Tho  mixed  chlorides 
are  placed  in  a  35-c.c.  glass  filter  crucible  which  is 
suspended  just  above  the  surface  of  20  c.c.  of  dioxan 
contained  in  a  250-c.c.  conical  flask  fitted  with  a  reflux 
condenser,  tho  end  of  which  is  just  above  tho  top  of 
the  crucible.  The  dioxan  is  kept  gently  boiling  for 
3 — 4  lirs.,  whereby  the  lithium  cldoride  is  completely 
extracted.  Tho  solution  is  evaporated  for  the 
recovery  of  the  lithium  salt,  which  may  be  dried  and 
weighed  or  determined  volumetrically  with  silver 
nitrate.  It  shows  no  trace  of  sodium  or  potassium  by 
the  flame  test.  A.  R.  Powell. 

Determination  of  lithium.  M.  H.  Brown  and 
J.  H.  Reedy  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  304 — 
30G). — Measurements  of  the  solubility  of  lithium, 
sodium,  potassium,  rubidium,  coesium,  barium, 
strontium,  calcium,  and  magnesium  chlorides  in 
acetone  at  25°  have  been  made,  and  the  results  show 
that  lithium  chloride  is  freely  soluble,  whilst  the 
chlorides  of  sodium,  potassium,  barium,  and  strontium 
are  quite  insoluble.  A  means  of  separation  of  lithium 
from  these  four  metals  is  therefore  presented .  Calcium 
must  be  absent.  Rubidium,  caesium,  and  magnesium 
do  not  interfere  seriously,  but  their  presence  would 
necessitate  the  use  of  a  correction  factor.  Ammonium 
chloride  is  most  conveniently  removed  by  ignition. 
Experimental  details  of  this  method  of  separation  are 
given.  E.  S.  Hedges. 

Determination  of  small  quantities  of  lithium. 
B.  Brauner  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
442 — 446). — Small  quantities  of  lithium  may  be  deter¬ 
mined  by  precipitating  with  sodium  phosphate 
solution  and  centrifuging  in  a  capillary  tube  (about 
1-5  mm.  bore)  until  the  precipitate  attains  a  constant 
level,  which  is  then  compared  with  that  obtained  Witha 
known  quantity  of  lithium.  With  0-3  mg.  of  lithium 
the  height  of  the  precipitate  is  about  6-8  nun.,  the 
error  of  the  determination  being  ±0-002  mg.  Errors, 
caused  by  imperfect  washing  of  the  precipitate  and  h) 
its  solubility  are  entirely  eliminated  by  this^method. 

Qualitative  micro-analysis  of  the  silver  group- 
A.  Benedetti-Pxchler  (Ind.  Eng.  Chem.  fao«Wr 
1930,  2,  309— 311).— An  improved  technique  for 
qualitative  micro-analysis  of  mixtures  of  silver,  le  • 
and  mercifrous  mercury  is  described.  The  Ilie  ^ 
enables  an  analvsis  to  be  carried  out  with  0-01  m»\ 
the  three  chlorides.  0-001  Mg.  of  mercury  can  ^ 
detected  in  the  presence  of  0-1  mg.  of  silver,  and 
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mg.  of  silver  can  be  detected  in  the  presence  of  1  mg.  of 
mercury.  E.  S.  Hedges. 

Precipitation  of  calcium  as  oxalate.  M. 
Stiller  (Chem.-Ztg.,  1930,  54,  422). — In  the  usual 
method  of  precipitating  calcium  oxalate  small 
quantities  of  calcium  carbonate  are  co-prccipitated,  so 
that  although  correct  results  are  obtained  by  ignition 
to  oxide  and  weighing,  low  results  are  obtained  by 
titration  with  permanganate.  Complete  conversion 
into  oxalate  is  effected  by  dissolving  the  precipitate 
in  hydrochloric  acid,  adding  an  excess  of  ammonium 
oxalate,  and  boiling  while  adding  ammonia  drop  by 
drop  until  the  solution  is  just  alkaline  to  litmus.  The 
coarsely  crystalline  precipitate  settles  and  filters 
readily  and  is  quite  free  from  carbonate. 

A.  R.  Powell. 

Detection  of  alkaline-earth  metals.  P.  Ago¬ 
stini  and  It.  Aebiate  (Annali  Chirn.  Appl.,  1930,  20, 
229—232). — The  following  methods  are  rapid  and 
trustworthy.  The  precipitate  of  alkaline-earth 
carbonates  is  dissolved  in  acetic  acid,  the  barium 
being  then  precipitated  as  chromate  and  filtered  off, 
and  part  of  the  filtrate  tested  for  strontium  bj^  Caron 
and Raquct’s method  (A.,  1907,  ii,  52).  The  rest  of  the 
filtrate  is  heated  with  a  few  crystals  of  hydrazine 
hydrochloride  until  the  chromate  is  completely 
reduced  to  chromium  salts,  then  rendered  alkaline 
nth  ammonia,  and  boiled.  The  chromium  hydroxide 
b  filtered  off  and  the  clear  filtrate  tested  for  calcium 
by  boiling  with  saturated  potassium  fcrrocyanidc 
solution.  If  calcium  is  present  in  large  proportion, 
a  part  of  the  carbonate  precipitate  (0-1  g.)  is  boiled 
*ith  50  c.c.  of  25%  ammonium  sulphate  solution, 
tiich  converts  the  barium  and  strontium  into  sul- 
pbates,  and  the  calcium  into  the  soluble  calcium 
smmonium  sulphate.  The  filtered  liquid  is  tested  for 
calcium  by  means  of  ammonium  oxalate,  and  tho 
precipitate  for  barium  and  strontium  by  the  Caron 
»nd  Raquet  method.  The  use  of  sodium  rhodizonatc 
(cf-Feigl,  A.,  1925,  ii,  435)  is  discussed. 

,  When  phosphoric,  oxalic,  boric,  or  hydrofluoric  acid 
“present,  the  analysis  is  facilitated  if  the  partial  preci¬ 
pitation  of  the  alkaline-earth  metals  and  magnesium 
“group  HI  is  rendered  complete.  To  this  end,  the 
filtrate  from  group  II,  after  being  freed  from  hydrogen 
’■ilphide  and  boiled  with  nitric  acid  to  oxidise  ferrous 
ato,  is  treated  with  excess  of  a  solution  containing 
‘“fflouiuni  sulphate,  phosphate,  and  oxalate,  and  then 
ammonium  chloride  and  ammonia  solutions, 
‘be  washed  precipitate  is  treated  with  dilute  hydro¬ 
chloric  acid,  which  dissolves  most  of  the  precipitate 
wi  leaves  a  residue,  mainly  of  barium  sulphate, 
■yter  further  filtration,  the  iiltratc  is  treated  with 
™'Jte  sulphuric  acid  and  alcohol  and  left  for  some 

I,;  calcium  and  strontium  sulphates  thus 
.“^pitated  arc  collected  and  added  to  the  insoluble 
“due,  the  subsequent  procedure  then  being  as 
•aal-  T.  II.  Pope. 

Rapid  opening-up  of  calcium  cyanamide.  W. 
1930,710. 

Thiodiphenylcarb  azide  for  the  detection  of 
2®8»esuun.  p.  Agostini  (Annali  Chim.  Appl., 

>  20,  235). — Ten  c.c.  of  the  solution  to  be  tested 


418  heated  with  2  drops  of  cold,  saturated  alcoholic 


thiodiphenylcarbazide  solution  and  a  large  excess  of 
ammonia  solution.  In  presence  of  magnesium,  a 
pink  gelatinous  precipitate  or  a  pink  coloration  ap¬ 
pears,  1  part  of  the  metal  in  300,000  parts  of  solution 
being  thus  detectable.  With  very  small  quantities  of 
the  metal,  a  blank  test  is  advisable.  No  other  metal 
of  groups  V  and  VI  gives  this  reaction. 

T.  H.  Pope. 

Detection  of  zinc  by  means  of  resorcinol.  K. 
Fabich  (Verh.  Gcol.  Bundesanst.  Wien,  1929 ;  Chem. 
Zcntr.,  1930,  i,  1335).— The  addition  of  a  10% 
solution  of  resorcinol  in  alcohol  to  a  dilute  solution 
of  a  zinc  salt  gives  on  shaking  in  the  cold  a  yellow 
colour,  which  on  heating  changes  to  olive-green  or 
blue,  the  colour  depending  on  the  concentration. 
Other  metals,  such  as  cadmium,  nickel,  cobalt, 
copper,  and  manganese,  give  similar  colours  with 
resorcinol.  L.  S.  Theobald. 

Specific  reaction  for  the  detection  of  cadmium. 
F.  Pavelka  and  ID.  Kolmer  (Mikrochem.,  1930,  8, 
277 — 280). — Cadmium  salts  in  acetic  acid  solution 
yield  a  characteristic  yellowish-white  crystalline 
precipitate  with  nitrophenolarsinic  acid;  under  tho 
microscope  the  crystals  appear  as  long  narrow 
rectangular  prisms  often  clustered  in  prickly 
spherical  aggregates.  The  reaction  will  detect  1  part 
of  cadmium  in  200,000  parts  of  solution  and  is  not 
affected  by  the  presence  of  any  metal  which  forms  a 
soluble  acetate.  A.  It.  Powell. 

Separation  of  lead  and  antimony.  H.  Biltz  (Z. 
anal.  Clicm.,  1930,81, 81). — Attention  is  directed  to  the 
fact  that  complete  separation  of  antimony  and  lead 
sulphides  by  digestion  with  sodium  sulphide  is  com¬ 
plete  in  one  operation  only  if  sufficient  sulphur  is 
present  as  polysulphidc  to  convert  the  antimony 
entirely  into  thioantimonate.  A.  It.  Powell. 

Electrolytic  determination  of  thallium  as 
thallic  oxide.  A.  JIlek  and  J.  Lukas  (Chem. 
Listy,  1930,  24,  223—226,  245— 250).— Thallium  is 
quantitatively  deposited  by  the  electrolysis  of  solu¬ 
tions  containing  less  than  0-25  g.  of  thallium  as 
nitrate  and  1 — 2  g.  of  40%  hydrogen  fluoride  solution, 
using  0-1  amp.  at  2 — 5  volts.  After  60  min.  1  c.c.  of 
30%  hydrogen  peroxide  is  added  to  dissolve  metallic 
thallium  deposited  on  the  cathode,  and  the  current  is 
passed  a  further  60  min. ;  this  operation  is  once  again 
repeated.  The  anode  is  then  washed,  dried,  and 
weighed ;  the  increase  in  weight  multiplied  by 
0-8444  gives  the  thallium  content  of  the  solution. 
Thallium  is  deposited  on  the  anode  as  a  brilliant, 
reddish-coloured,  strongly  adherent  film  of  the 
approximate  composition  T1203,HF. 

B..  Truszkowski. 

Qualitative  micro-analysis.  Detection  of 
traces  of  copper  by  capillary  separation.  F. 
Feigl  and  H.  J.  Ivapclitzas  (Mikrochem.,  1930,  8, 
239 — 244). — Traces  of  copper  may  be  detected  in  tho 
presence  of  large  amounts  of  nickel  by  placing  one 
drop  of  the  acetic  acid  solution  of  the  elements  on  a 
filter -paper  which  has  been  dipped  into  an  alcoholic 
solution  of  dithio-oxamide  and  dried.  If  copper  is 
present  the  middle  of  the  drop  immediately  develops 
an  olive-green  to  black  ring;  the  nickel  diffuses 
further  before  it  reacts  with  the  amide,  so  that  a  wliite 
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ring  surrounds  the  copper  ring  and  is  itself  surrounded 
by  a  dirty  violet  to  violet-blue  ring.  The  reaction 
will  detect  005  y  of  copper  in  the  presence  of  20,000 
times  as  much  nickel  or  2000  times  as  much  cobalt, 
which  forms  a  yellowish-brown  ring  outside  the  copper 
ring.  A.  R.  Powell. 

Effect  of  the  presence  of  other  elements  on 
some  microscopical  tests  for  the  metals.  W.  F. 
Whitmore  and  F.  Schneider  (Mikrochcm.,  1930,  8, 
293 — 304). — The  formation  of  triple  nitrates  with 
potassium  and  lead  is  a  test  for  copper  or  nickel  in  the 
absence  of  the  other,  the  former  giving  black  or  dark 
brown  cubes  and  the  latter  light  yellow  cubes ;  when 
both  elements  arc  present  the  colour  may  vary  from 
light  yellow  to  black.  The  oxalate  test  for  manganese, 
cadmium,  lead,  and  bivalent  tin  is  specific  only  when 
each  element  is  present  alone ;  when  two  or  more  are 
present  in  the  test  solution  the  crystals  formed  usually 
have  a  different  habit  from  the  normal,  or  the  crystals 
due  to  one  element  may  fail  to  appear.  Similarly,  the 
mercurithiocyanate  test  for  copper,  cobalt,  zinc,  anti 
cadmium  does  not  distinguish  the  elements  from  one 
another  when  in  admixture,  the  crystal  habit  and  colour 
varying  considerably  with  the  nature  and  relative 
proportions  of  the  metals  present.  Iron  cannot  be 
detected  by  the  ferrocyanido  test  when  more  than  ten 
times  as  much  copper  is  present  and  lead  and  mercury 
cannot  bo  detected  by  the  iodide  test  when  fifty  times 
as  much  mercury  or  lead  is  present  in  the  same  solution 
(cf.  B„  1930,  616).  A.  R.  Powell. 

Complete  precipitation  of  copper  as  cuprous 
thiocyanate.  I.  Volumetric  modification  of  the 
method  of  determining  thiocyanates  by  means  of 
sodium  hypobromite.  J.  Golse  (Bull.  Soc.  chim., 
1930,  [iv],  47,  655—660;  cf.  this  vol.,  1144).— A 
known  excess  of  standard  potassium  thiocyanate 
solution  is  added  to  the  solution  of  copper  salt; 
sodium  sulphite  solution  is  then  added  dropwise  until 
all  the  copper  is  precipitated  as  cuprous  thiocyanate. 
Sulphur  dioxide  is  thereupon  completely  removed 
from  the  solution,  after  which  the  latter  is  filtered. 
The  excess  of  potassium  thiocyanate  in  the  filtrate 
is  oxidised  to  cyanatc  by  addition  of  alkaline  sodium 
hypobromite  solution ;  the  cyanate  formed  is  removed 
by  means  of  potassium  iodide,  which  is  subsequently 
added  in  excess,  and  the  iodine  liberated  is  titrated 
with  thiosulphate.  A  blank  experiment  must  also  be 
carried  out.  A  modified  procedure  is  given  for  deter¬ 
mining  very  small  quantities  of  copper. 

S.  K.  Tweedy. 

Drop  reaction  for  the  mercurous  ion.  N.  A. 
Tananaev  (Ukraine  Chem.  J.,  1930,  5,  63 — 65). 
— Mercurous  salts  in  quantities  of  not  less  than 
0-0002  mg.  of  mercurous  ion  in  0-002  c.c.  of  solution 
can  be  detected  by  the  following  method.  A  drop 
of  saturated  sodium  nitrite  solution  is  placed  on 
filter  paper,  and  a  drop  of  the  solution  under 
examination  is  placed  on  the  spot,  when  a  black 
coloration  duo  to  metallic  mercury  appears.  In 
the  presence  of  coloured  cations  a  brown  coloration 
may  appear;  this,  however,  can  be  removed  by 
washing,  leaving  a  black  spot  indicative  of  mer¬ 
curous  mercury.  In  this  case  the  sensitivity  of  the 
reaction  is  0-001  mg.  When  mercurous  chloride  or 


sulphate  is  present,  the  above  reaction  is  given 
only  by  considerably  larger  quantities  of  the  salts, 
whilst  should  they  be  present  simultaneously  with 
silver  chloride  or  lead  sulphate  the  result  of  this 
reaction  is  doubtful.  R.  Truszkowski. 

Method  of  Vanino  and  Treubert  for  the  gravi¬ 
metric  determination  of  mercuric  salts  as 
mercurous  chloride.  E.  Cattelain  (J.  Pharm. 
Chim.,  1930,  [viii],  11,  5S0 — 5S3). — Mercuric  salts 
may  be  accurately  and  rapidly  determined  by  reduc¬ 
tion  with  hypophosphorous  acid  in  presence  ol 
hydrochloric  acid  and  hydrogen  peroxide.  The 
mercurous  chloride  which  is  precipitated  is  collected  j 
and  weighed.  W.  O.  Ivermack. 

Reduction  of  mercury  salts  with  formaldehyde 
and  with  hydrogen  peroxide.  Jean  (Bull.  Soc, 
Pharm.  Bordeaux,  1929,  67,  233 — 239;  Chem. 
Zentr.,  1930,  i,  1660). — For  the  reduction  -with 
formaldehyde  of  0-1  g.  of  mercury  in  50  c.c.,  the 
solution  must  be  at  least  0-67 N  with  respect  to 
sodium  hydroxide,  and  for  that  of  0-001  g.  at  least 
N.  For  reduction  with  hydrogen  peroxide  at  least 
A-alkali  is  necessary.  A.  A.  Eldridge. 

Reduction  of  mercury  salts  with  stannous 
chloride.  Jean  (Bull.  Soc.  Pharm.  Bordeaux,  1929,  ; 
67,  239—243 ;  Chem.  Zentr.,  1930,  i,  1G60)-— The  ; 
solution  must  be  at  least  2-5 N  with  respect  to 
hydrochloric  acid.  With  less  acid  the  precipitate 
presumably  contains  mercurous  chloride.  i 

A.  A.  Eldridge, 

Determination  of  lanthanum  by  ignition  of  the 
oxalate.  H.  J.  Backer  and  K.  H.  Klaassexs  (Z.  * 
anal.  Chem.,  1930,  81,  104— 106).— On  ignition  of 
precipitated  lanthanum  oxalate  the  water  of  crystall¬ 
isation  is  lost  completely  at  250°  and  the  weight 
becomes  constant.  Above  300°  carbon  monoxide 
and  carbon  dioxide  are  evolved  and  the  substance 
becomes  grey,  but  at  400°  it  becomes  white  again 
and  once  more  constant  weight  is  attained  corre¬ 
sponding  with  conversion  into  the  basic  carbonate, 
La2C05.  At  550°  this  compound  begins  to  decom¬ 
pose,  and  is  completely  converted  into  oxide  just  ; 
above  600°.  For  the  determination  of  lanthanum  : 
the  oxalate  is  collected  in  a  porous  glass  crucible  and  ; 
converted  into  basic  carbonate  by  heatiug  at  4w 
in  an  electric  muffle  for  30  min.  A.  R.  Powell 

Analytical  weighing  of  alumina.  W.  Bimz  (Z-  ' 
angew.  Chem.,  1930,  43,  370).— Attention  is  directed  : 
to  the  necessity  of  heating  alumina  at  1200  befo 
weighing  in  order  to  convert  it  completely  uiro 
denser  form,  corundum,  which  has  a  smaller  tendenc 
to  adsorb  water  and  gases  (cf.  Biltz,  Lcmke,  an  ■, 
Meiscl,  this  vol.,  399).  A.  R.  Powell.  ^ 

Determination  of  alumina  in  aluminium  an 
its  alloys.  S.  A.  Pogodin. — See  B.,  1930,  ZD- 

Electrometric  titration  of  aluminium 
magnesium  ions  in  presence  of  each  other-  • 
Treadwell  [with  E.  Bernasconi]  (“e  ,  _  tv,e 
Acta,  1930,  13,  500— 509).—' Two  methods 
rapid  determination  of  aluminium  an^  ®ao  ^ 
in  mixtures  of  their  chlorides  are  described.  ,j_  j 
titration  with  sodium  hydroxide  solution  two  ^ 
marked  changes  in  potential  occur,  viz-,  a.  s  P  j 
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corresponding  with  complete  precipitation  of  alum¬ 
inium  hydroxide,  and  a  more  gradual  rise  shortly 
before  the  point  at  which  complete  precipitation  of 
magnesium  hydroxide  would  be  expected.  At  the 
end  of  the  titration  the  concentration  of  magnesium 
hydroxide  in  the  solution  may  be  three  times  the 
saturation  value.  Better  results  arc  obtained  by 
slowly  titrating  the  solution  of  the  mixed  chlorides 
(saturated  with  carbon  dioxide  and  sodium  chloride) 
with  sodium  fluoride.  In  this  method  use  is  made 
of  the  different  complexes  formed  by  the  aluminium 
and  magnesium  ions  with  the  fluoride  ion.  Two 
sharp  changes  in  potent  ial  correspond  with  the  com¬ 
plete  formation  of  A1F0'"  and  MgFs',  respectively; 
the  first  is  very  pronounced  and  but  little  affected 
by  dilution  or  variation  in  the  proportion  of  the  two 
ions,  whilst  the  second  becomes  flat  and  difficult  to 
recognise  if  the  solution  is  dilute.  F.  L.  Usher. 

Use  of  ammonium  compounds  of  mercury  in 
quantitative  analysis.  B.  Solaja  M.  KranjSevio, 
and  M.  Kockar  (Arhiv  Hemiju,  1930,  4,  136 — 
139).— The  methods  of  precipitation  with  “  fusible 
precipitate  ”  previously  in  use  for  separating  alum¬ 
inium,  phosphate,  manganese,  iron,  and  calcium 
have  been  successfully  applied  to  the  separation  of 
aluminium  and  phosphate  from  magnesium  in  slightly 
acid  solutions  of  the  sulphates.  “Infusible  pre¬ 
cipitate  ”  lias  been  used  for  the  quantitative  separ¬ 
ation  of  iron  and  nickel  in  the  presence  of  chlorides, 
C.  W.  Gibby. 

I  Universal  gravimetric  method  for  the  separ¬ 
ation  and  determination  of  manganese.  J. 
Majdel  (Z.  anal.  Cliem.,  1930,  81,  14 — 26). — Under 
the  conditions  proscribed  by  von  Knorre  for  the 
precipitation  of  manganese  with  persulphate  the 
;  precipitate  contains  appreciable  quantities  of  man- 
I  ganites  of  iron,  zinc,  calcium,  etc.,  and  is  therefore 
unsuitable  for  gravimetric  work.  By  careful  regul¬ 
ation  of  the  acidity  of  the  solution,  however,  a 
precipitate  of  pure  manganic  hydroxide  may  be 
obtained  provided  that  chlorides  and  nitrates  are 
absent.  The  sample,  containing  not  more  than 
913  g.  of  manganese,  is  dissolved  in  hydrochloric  or 
nitric  acid  and  the  solution  evaporated  to  dryness, 
the  residue  is  moistened  with  1  :  1  sulphuric  acid  and 
heated  until  the  latter  evolves  copious  fumes, 
20—30  c.c.  of  water  are  added,  the  mixture  is  heated 
®til  soluble  salts  dissolve,  and  the  solution  filtered 
and  neutralised  to  a  faint  turbidity  with  ammonia. 
After  addition  of  26  c.c.  of  3 A- sulphuric  acid,  20 — 25 
'•c.  of  20%  ammonium  persulphate  solution  and 
'rater  to  a  volume  of  250  c.c.  are  added,  and  the 
solution  is  boiled  for  15  min.  The  precipitate  is 
allowed  to  settle,  collected,  washed  with  hot  water, 
Ignited  at  940 — 1100°  to  constant  weight,  cooled 
ttpitlly,  and  weighed  as  Mn304.  Chromium  and 
ranadium  are  oxidised  to  chromic  and  vanadic  acids 
And  do  not  interfere,  but  tin,  bismuth,  and  antimony 
®ust  first  be  removed  by  means  of  hydrogen  sulphide 
titanium  by  hydrolysis  of  the  sulphate  solution. 
If  n  large  excess  of  iron  is  present,  reprecipitation  of 
the  manganese  is  advisable.  A.  R.  Poavell. 

Iodonietric  determination  of  ferrous  iron. 
U  Szebelledy  (Z.  anal.  Chem.,  1930,  81,  26—36).— 


For  the  determination  of  ferrous  iron  in  a  solution 
containing  organic  compounds  not  affected  by  iodine, 
sugars,  lactic  acid,  or  oxalic  acid,  the  solution  is 
placed  in  a  double-necked  flask,  the  side-neck  of 
which  is  closed  with  a  Bunsen  valve,  and  4  c.c.  of 
hydrochloric  acid  (d  1-19)  are  added,  followed  by  5  g. 
of  potassium  hydrogen  carbonate,  whereby  the 
evolved  carbon  dioxide  displaces  the  air  in  the  flask. 
About  5  g.  of  ammonium  fluoride  or  sodium  pyro- 
phosphate-and  1  g.  of  oxalic  acid  arc  then  dropped  in 
through  the  side  tube  and  the  solution  is  titrated  at 
30 — 40°  with  O-liY-iodine  until  a  permanent  citron- 
yellow  colour  is  obtained.  The  theoretical  iron 
factor  of  the  iodine  is  multiplied  by  1-012  to  allow 
for  dissolved  oxygen.  A.  R.  Powell. 

Determination  of  iron  with  potassium  di¬ 
chromate.  L.  Szebf.lle d y  (Z.  anal.  Chem.,  1930, 
81,  97 — 103). — As  internal  indicators  in  this  titration 
may  be  used  diphenylamine  and  -p-phenctidine  with 
phosphoric  acid  or  ammonium  fluoride  as  complex¬ 
forming  reagents  for  the  ferric  salt  formed.  The 
minimum  acidity  required  for  accurate  results  is  15  c.c. 
of  1  :  1  hydrochloric  acid  or  10  c.c.  of  1  :  3  sulphuric 
acid  to  50  c.c.  of  ferrous  salt  solution.  Air  should  be 
removed  from  the  solution  by  addition  of  1 — 2  g. 
of  potassium  hydrogen  carbonate  just  prior  to 
titration.  "  A.  R.  Powell. 

Separation  of  the  iron-aluminium  group. 
T.  L.  Yu  (Science,  China,  1930,  14,  810— 820).— Of 
the  precipitate  obtained  with  ammonia  and  ammon¬ 
ium  sulphide,  nickel  sulphide,  cobalt  sulphide,  and 
aluminium  hydroxide  aro  insoluble  in  4AT-hydro- 
chloric  acid.  Aluminium  is  detected  with  alizarin, 
cobalt  -with  1-nitro-p-naphthol,  and  nickel  with 
diraethylglyoxime.  Chemical  Abstracts. 

Reduction  of  silver  ferricyanide  by  ferrous 
sulphate.  G.  A.  Barbieri  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  685— 688).— The  reducing  action  of 
the  ferrous  ion  on  the  ferricyanide  ion  is  shown  in 
the  reaction  between  silver  ferricyanide  and  ferrous 
sulphate  in  the  presence  of  excess  of  silver  sulphate : 
2Ag3Fe(CN)#+2FeS04d-Ag2S04=2Ag4Fc(CN)G-|- 
Fe,(S04)3.  The  reaction  is  quantitative,  and  its 
application  to  the  determination  of  ferricyanidcs  is 
suggested.  The  method  suggested  is  to  add  excess 
of  standard  ferrous  sulphate  solution  to  a  mixture  of 
a  soluble  ferrocyanide  solution  with  a  solution  of 
silver  nitrate  and  to  determine,  after  filtration,  the 
amount  of  unused  ferrous  sulphate  in  the  filtrate 
by  titration  with  potassium  permanganate.  Ferro- 
cyanides,  sulphocvanides,  cyanides,  and  chlorides  do 
not  interfere.  F.  G.  Tryhorn. 

[Rapid  determination  of  various  elements  after 
precipitation  by  the  classical  methods.]  L. 
Moser  and  L.  von  Zombory  (Z.  anal.  Chem.,  1930, 
81,  95 — 97). — A  criticism  of  the  work  of  Dick  (A., 
1929,  901).  Washing  with  ether  and  drying  in  a 
vacuum  for  10 — 15  min.  is  shown  not  to  remove 
completely  the  adsorbed  water  from  nickel  dimethyl- 
glyoxime,  barium  sulphate,  silver  chloride,  lead 
sulphate,  or  calcium  oxalate.  A.  R.  Powell. 

Titrations  with  potassium  dichromate.  L. 
Rosenthaler  (Pharm.-Ztg.,  1930,  75,  808).—  The 
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use  of  an  external  indicator  may  be  avoided  by 
addition  of  excess  of  dichromate  solution,  and  iodo- 
rnetric  determination  of  the  excess.  In  titration  of 
iron,  the  action  of  the  ferric  salt  on  the  iodide  used  is 
prevented  by  addition  of  phosphoric  acid. 

S.  I.  Levy. 

Determination  and  separation  of  titanium  with 
8-hydroxyquinoline.  R.  Berg  and  M.  Teitkl- 
battm  (Z.  anal.  Chern.,  1930,  81,  1- — 8).— Titanium  is 
quantitatively  precipitated  from  feebly  acid  or 
ammoniacal  tartrate  solutions  on  addition  of  S-liydr- 
oxyquinoline  as  the  orange-yellow  crystalline  compound, 
Ti0(C9Hfi0N)2>2H20,  which  becomes  anhydrous  at 
110°.  The  compound  is  converted  by  concentrated 
hydrochloric  acid  into  purplish-red  crystals  of 
8-hydroxyquinoline  clUorolitanate,  (CBH7ON)2,H2TiCl6. 
Bor  the  determination  of  titanium  the  chloride 
solution  (150  c.c.)  is  treated  with  0-5 — 1  g.  of  tartaric 
acid,  0-5  g.  of  sodium  acetate,  ammonia  to  neutrality 
(phenolphthalein),  and  1-5 — 3  c.c.  of  glacial  acetic 
acid,  heated  at  60°,  and  stirred  with  an  excess  of  a 
3%  alcoholic  solution  of  8-liydroxyquinolino.  After 
boiling  for  10  min.  to  cause  the  precipitate  to  become 
coarsely  crystalline,  the  latter  is  collected  in  a  porous 
glass  crucible,  washed  with  hot  water,  dried  at  110°, 
and  weighed;  it  contains  13-61%  Ti.  Alternatively, 
the  precipitate  may  be  dissolved  in  hydrochloric  acid 
(d  1-19)  and  the  hydroxyquinoline  content  determined 
by  titration  with  O-lIV-bromidc-bromatc  solution 
(1  c.c. =0-000599  g.  Ti).  For  the  separation  of 
titanium  from  aluminium  precipitation  is  effected  as 
above  after  addition  of  70—80  times  as  much  malonic 
acid  as  thero  is  aluminium  present.  Addition  of 
ammonia  and  more  of  the  precipitant  to  the  filtrate 
from  the  titanium  precipitates  the  aluminium. 

A.  R.  Powell. 

Zirconium.  VI.  Use  of  dispersoids  in  detec¬ 
tion  of  traces  of  potassium  by  zirconium  sulphate. 
R.  D.  Reed-  and  J.  R.  Withrow  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2666—2668;  cf.  A.,  1928,  858).— The 
addition  of  1  drop  of  dispersoid  of  the  desired  product 
hastened  the  detection  of  potassium  and  increased 
the  sensitivity  from  0-5  to  0-3  mg.  in  2  o.c.  The 
reagent  does  not  completely  remove  potassium  from 
solution.  J.  G.  A.  Grlfeiths. 

Iodometric  determination  of  quinquivalent 
antimony.  L.  SzebeltAdy  (Z.  anal.  Chem.,  1930, 
81,  36 — 41). — The  solution  is  treated  with  20  c.c.  of 
hydrochloric  acid  (d  1-18)  in  a  stoppered  flask  and 
diluted  to  100  c.c.  To  remove  dissolved  oxygen  2  g. 
of  potassium  hydrogen  carbonate  are  added  in  small 
portions  to  the  solution  and  the  antimonic  salt  is 
reduced  to  antimonous  by  addition  of  3  g.  of  potass¬ 
ium  iodide.  The  flask  is  stoppered  and  shaken  for 
3  min.,  3  g.  of  ammonium  fluoride  are  added,  and  the 
solution  is  titrated  with  thiosulphate  until  the  yellow 
colour  disappears.  A  second  trial  is  subjected  to 
the  whole  process  except  that  no  fluoride  is  added 
until  the  same  volume  as  was  used  in  the  first 
titration  of  thiosulphate  has  been  run  in ;  after  3  min. 
3  g.  of  ammonium  fluoride  are  dissolved  in  the  solution 
and  the  titration  is  continued  until  the  liquid  is  colour¬ 
less,  which  usually  requires  a  further  0-5 — 1  c.c. 

A.  R.  Powell. 


Titration  of  antimonious  compounds  by  per¬ 
manganate.  J.  VokisEK  (Chem.  Listy,  1930,  24, 
250—251). — The  following  method  is  described  for 
the  determination  of  antimony  in  bearing  metal: 
0-5  g.  of  alloy  is  dissolved  in  25  c.c.  of  hot  concen¬ 
trated  sulphuric  acid,  and  150  c.c.  of  water,  10  o.c. 
of  2%  potassium  hydrogen  sulphate  solution,  and 
10  c.c.  of  concentrated  hydrochloric  acid  are  added. 
The  solution  is  boiled  for  5  min.  to  remove  sulphur 
dioxide,  cooled,  and  10  c.c.  of  10%  manganous 
sulphate  (tetrahydrate)  are  added,  after  which  the 
solution  is  titrated  with  0-lA-potassium  perman¬ 
ganate.  R.  Teuszkowski. 

Rapid  determination  of  bismuth  and  copper  in 
lead  bullion  by  internal  electrolysis.  E.  M. 
Collin’. — See  B.,  1030,  773. 


Spot  tests  for  the  detection  of  the  precious  j 
metals.  H.  Holzer  (Mikrochem.,  1930,  8,  271-  [ 
276). — For  the  detection  of  gold  in  a  solution  contain-  j 
ing  platinum  a  drop  of  the  liquid  is  placed  on  a  filter- 
paper  and  allowed  to  dry ;  on  addition  of  a  minute 
drop  of  acid  stannous  chloride  solution  to  the  middle 
of  the  spot  it  becomes  yellowish-brown  and  a  purple 
ring  gradually  forms  round  the  outside  if  gold  is  j 
present.  Feigl’s  test  for  silver  with  p-dimethyl-  j 
aminobonzylidenerhodanine  (A.,  1928,  1108)  is  j 

interfered  with  by  gold,  platinum,  and  palladium,  which  j 
produce  coloured  flocculent  precipitates  with  the  j 
reagent.  The  palladium  precipitate  is  dark  violet  j 
in  colour  and  its  formation  serves  as  a  specific  test  j 
for  palladium.  A.  R.  Powell.  ."i 


Inorganic  gravimetric  micro-analysis.  I.  j 
Determination  of  minute  amounts  of  gold  in  the  ; 
presence  of  much  iron,  lead,  and  copper.  J.  j 
Donah  (Mikrochem.,  1930,  8,  257 — 263).— To  the  j 
boiling,  slightly  acid  solution  (0-2 — 0-3  c.c,)  of  j 
the  gold  is  added  a  small  piece  of  Japanese  silk  | 
previously  washed  in  hydrochloric  acid,  then  in  ; 
water,  and  dried.  The  gold  deposits  rapidly  on  the 
silk,  colouring  it  dark  purple ;  a  second  piece  of  silk 
may  bo  added  to  make  sure  that  precipitation  is 
complete.  The  silk  is  collected  on  a  glass  micro- 
filter,  washed  with  hot  water,  dried  in  a  small 
platinum  foil  dish,  and  ignited  over  a  small 
Further  heating  causes  the  gold  residue  to  alloy  with 
the  platinum,  which  is  then  weighed  on  the  micro- 
balance.  Iron,  copper,  and  lead  do  not  interfere 
in  the  test.  A.  R.  Powell. 


Determination  of  osmic  acid  ;  applications  to 
cytological  technique.  Pv.  Palmer  (J-  Fjh 
Microscopical  Soc.,  1930,  50,  221 — 220).— The 

concentration  of  osmium  tetroxide  in  solutions  osetl  , 
in  cytology  may  be  determined  as  follows  :  0  05  ex.  ; 
is  delivered  from  a  capillary  pipette  in  to  a  test-tube, 

S  c.c.  of  water,  1  c.c.  of  a  5%  solution  of  thiocarbannw. 
and  1  c.c.  of  1  :  5  hydrochloric  acid  are  added -  4. e 
mixture  is  heated  to  boiling  and  allowed  to 
few  minutes,  and  the  red  colour  compared  vita  ■ 
of  a  series  of  standard  solutions  previously  Pr®P 
in  a  similar  way  from  solutions  containing  kno 
amounts  of  osmium.  When  well  stoppered  a 
preserved  away  from  direct  sunlight,  the  stan  ® 
keep  for  a  considerable  time.  Some  applications 
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of  the  method  to  the  standardisation  of  waste  solutions 
aiul  to  the  more  accurate  control  of  the  process  of 
osraication  arc  indicated.  A.  R.  Powell. 

Apparatus  for  the  demonstration  of  the  Raman 
effect  in  liquids.  N.  B.  Reynolds  and  F.  Benford 
(Rev.  Sei.  Instr.,  1930,  1,  413 — 41G). — A  hot-cathode 
helium  lamp  (of  cylindrical  shape)  is  used  in  con¬ 
junction  with  a  nickel  oxide  glass  filter  (cf.  Wood, 
A.,  1929,  741).  The  lamp  is  surrounded  by  a  reflector 
of  elliptical  cross-section,  the  cross-section  of  the 
lamp  being  concentric  with  one  of  the  foci  of  the 
ellipse.  Concentric  with  the  other  focus  is  placed 
the  tube  containing  the  liquid  to  be  examined.  A 
hot-cathode  mercury  lamp  has  been  similarly  used. 

W.  E.  Downey. 

Application  of  a  new  type  of  triode  valve  to  the 
determination  of  hydrogen-ion  concentration 
withglass electrodes.  G.  B.  Harrison  (J.C.S.,  1930, 
1528—1534). — By  the  use  of  a  new  type  of  valve, 
tho  characteristic  curve  of  which  is  not  altered  by  the 
insertion  of  a  high  resistance  in  the  grid  circuit,  and 
a  special  glass  from  which  glass  electrodes  can  be 
made  of  resistance  of  tho  order  of  100  megohms,  a 
small,  simple,  robust  unit  was  built  up;  it  can  be 
used  for  works  routine  measurements  with  an  accuracy 
of  0  02  pa  unit.  Only  one  circuit  needs  good  insulat¬ 
ion,  and  the  apparatus  possesses  all  the  advantages 
of  the  more  usual  high-resistance  electrometer. 

J.  O.  Cutter. 

Simple  apparatus  for  electrometric  titrations. 
W.  Plucker  and  W.  Keilholz  (Chem.-Ztg.,  1930, 
54,  451 — 452). — The  apparatus  comprises  an 
elongated  Allihn  tube  with  two  fine-pored  glass 
filter  plates,  the  larger  plate  closing  the  wider  part  of 
the  tube  from  the  narrower  and  the  smaller  plate 
dosing  the  cap  at  the  lower  end  of  the  tube  against 
the  solution  to  be  titrated.  The  comparison  platinum 
or  silver  electrode  is  placed  in  the  wide  part  of  the  tube 
together  with  the  buffer  solution  and  quinhydrone ; 
the  second  silver  or  platinum  electrode  is  placed 
near  tho  narrow  end  of  the  tube.  The  space  between 
the  two  glass  plates  is  filled  with  concentrated 
potassium  chloride  solution  free  from  air  bubbles. 
The  whole  is  mounted  on  a  stand  carrying  the  leads 
to  a  sensitive  galvanometer,  and  a  switch  for  closing 
the  circuit.  The  apparatus  is  suitable  for  the 
determination  of  free  acid  in  fruit  preserves,  chlorine 
in  milk,  etc.  A.  R.  Powell. 

Apparatus  for  obtaining  constant  liquid  flow. 
W.  S.  Giltoil  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
232).— An  apparatus  for  obtaining  a  constant  flow  of 
liquid  consists  of  three  beakers  and  glass  tubing ;  the 
liquid  is  kept  moving  by  siphons  and  an  air  lift 
and  is  regulated  by  taps.  E.  S.  Hedges. 

Apparatus  for  purifying  gases.  Z.  Veress 
(Magyar  Chem.  Fol.,  1929,  35,  155—157;  Chem. 
Zentr.,  1930,  i,  1501).— The  current  of  gas  drives 
the  solvent  into  an  absorption  tower,  whence  it  returns 
uropwise  into  the  original  container. 

A.  A.  Eldridge. 

Carbon  dioxide  generator  for  combustion 
i^tysis  in  the  determination  of  nitrogen.  E.  J . 
£°TH  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  250—251).— 
lw°  types  of  carbon  dioxide  generator  suitable  for 


the  determination  of  nitrogen  in  combustion  micro¬ 
analysis  are  described.  With  their  help  it  is  possible 
to  make  a  nitrogen  determination  on  a  3 — 0  mg. 
sample  in  20  min.  with  a  mean  error  of  loss  than  0T%. 

E.  S.  Hedges. 

Apparatus  for  the  absorption  of  carbon  dioxide 
in  elementary  analysis.  B.  Bobranski  and 
E.  Sucharda  (Chem.-Ztg.,  1930,  54,  412). — The 
apparatus  comprises  a  vertical  tube  divided  into  two 
parts,  the  lower  for  soda-lime  and  the  upper  for  calcium 
chloride.  The  two  compartments  are  separated  by  a 
constriction  into  which  fits  a  ground-glass  stopper 
which  operates  simultaneously  with  tho  stopper  closing 
the  entrance  tube  at  the  top  of  the  compartment.. 
The  bottom  of  the  lower  compartment  is  also  closed  by 
a  ground-glass  stopper  which  connects  with  the  exit 
tube  for  the  gases.  In  this  way  when  the  stopcocks 
are  closed  the  soda-lime  cannot  take  up  moisture  from 
the  calcium  chloride.  A.  R.  Powell. 

Modified  micro-gas  burette.  J.  A.  Christian¬ 
sen  and  J.  R.  Huffman  (Z.  anal.  Chem.,  1930,  80, 
435 — 438). — The  apparatus  comprises  a  capillary 
tube,  0-3  mm.  internal  diameter,  graduated  into 
150  mm.  and  connected  at  the  lower  end  with  a 
U-tube  having  a  lower  extension  carrying  a  steel 
screw  in  an  ebonite  cap  and  rendei'ed  gas-tight  with 
a  mercury  seal.  The  upper  end  of  the  capillary  is 
bent  at  right  angles  and  terminates  in  a  U-tube,  tho 
outer  limb  of  which  is  30  mm.  long  and  serves  for 
admitting  the  gas  from  a  small  tube  inverted  over  a 
mercury  trough.  This  tube  acts  both  as  the  gas 
container  and  as  the  absorption  pipette.  Tho 
burette  is  enclosed  in  a  water-jacket  and  is  filled  by 
movement  of  the  steel  screw.  A.  R.  Powell. 

Gas  combustion  pipette.  E.  W.  R.  Steacie  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2811). — The  platinum 
heating  wire  passes  axially  through  the  cylindrical 
oil- jacketed  pipette,  which  may  be  used  for  widely 
different  volumes  of  gas.  J.  G.  A.  Griffiths. 

Absorption  in  gas-washing  bottles.  A. 
Sieverts  and  S.  Halberstadt  (Chem.  Fabr.,  1930, 
201 — 202). — The  efficiencies  of  six  types  of  gas¬ 
washing  bottles  have  been  compared  by  measuring 
the  amount  of  oxygen  absorbed  by  chromous  chloride 
from  a  nitrogen-oxygen  mixture  containing  7%  of 
oxygen.  The  results  indicate  that  tho  most  efficient 
absorption  is  effected  in  bottles  into  which  the  gas 
is  admitted  as  very  fine  bubbles  through  porous  filter 
plates;  the  larger  is  the  diameter  of  the  plate  tho 
greater  is  the  rate  of  absorption.  A.  R.  Powell. 

Baro-burette.  II.  Application  to  gas  evolution 
methods  of  analysis.  H.  S.  Booth  and  N.  C.  Jones 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  237 — 240 ;  cf.  this 
vol.,  885). — The  application  of  the  baro-burette  to 
analytical  processes  involving  the  measurement  of 
evolved  gases  is  described,  and  it  is  shown  that  the 
method  is  both  rapid  and  accurate  so  long  as  attention 
is  given  to  the  unavoidable  errors.  Theso  errors  and 
the  necessary  corrections  are  indicated.  A  list  of 
determinations  for  which  tho  baro-burette  is  suitable 
is  given.  E.  S.  Hedges. 

Measurement  of  turbidity.  C.  D.  Inoersoll 
and  R.  E.  Davis  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
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248 — 249). — In  an  apparatus  for  the  measurement  of 
turbidity  the  intensity  of  the  Tyndall  cone  is 
measured,  the  cone  being  formed  at  a  theoretically 
zero  depth  in  order  to  eliminate  colour  interference. 
A  beam  of  monochromatic  light  is  passed  across  the 
surface  of  the  liquid  and  is  observed  through  a  vertical 
tube  having  an  optically  flat  bottom.  The  tube 
contains  non-turbid  potassium  dichromate  solution, 
the  height  of  which  is  adjusted  until  the  Tyndall  cone 
is  eliminated  from  view.  The  height  of  the  solution  is 
taken  as  a  measure  of  the  turbidity.  The  apparatus 
is  particularly  suitable  for  the  examination  of  liquors 
in  the  sugar-refining  industry.  E.  S.  Hedges. 

Rapid  method  of  qualitative  colour  comparison 
for  opaque  solids.  J.  J.  Shank  and  J.  S.  Martin 
(Ind.  Eng.  Cheni.  [Anal.],  1930,  2,  343 — 344). — A 
simple  comparator  for  use  with  opaque  solids  is 
described.  E.  S.  Hedges. 

Simple  spectrum  comparator.  D.  Jack  (Proc. 
Roy.  Soe.  Edin.,  1930,  50,  200 — 203). — Two  spectrum 
photographs  are  placed  side  by  side  and  viewed 
through  a  travelling  microscope  with  two  objectives, 
which  are  connected  optically  with  the  eyepiece  by 
means  of  two  totally'  reflecting  prisms. 

C.  W.  Gibby. 

Micro-colorimeter.  G.  W.  Chapman  (Analyst, 
1930,  55,  443 — 444). — The  apparatus  (designed  for 
the  colorimetric  determination  of  iron  and  manganese 
in  the  ash  derived  from  the  sap  of  fragments  of  plants) 
consists  of  two  tubes,  10  cm.  long  and  0-25  cm.  internal 
diameter,  with  cover  glasses  fixed  to  their  lower  ends, 
and  with  glass  rods  sliding  in  the  tubes  to  vary  the 
depth  of  the  liquid.  These  rods  have  their  lower  ends 
smooth,  and  the  upper  ends  ground  to  diffuse  the 
light  passing  through ;  rubber  collar’s  exclude  any 
light  not  passing  through  the  rods.  The  tubes  are 
enclosed  in  a  case  blackened  on  the  inside  and  closed 
by  a  door  extending  to  below  the  tubes,  which  are 
illuminated  by  electric  lamps  or  daylight.  A  slit  in 
the  roof  enables  the  ends  of  the  glass  rods  to  appear 
as  luminous  discs  in  a  black  field.  A  degree  of 
accuracy  may  be  obtained  with  the  apparatus  not 
much  below  that  given  by  a  larger  colorimeter. 

D.  G.  Hewer. 

Applications  of  the  photo-electric  cell  to 
chemical  analysis  and  control.  H.  M.  Partridge 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  207 — 213). — 
Existing  types  of  photo-electric  cells  and  the  methods 
of  measurement  are  discussed  and  a  large  number 
of  applications  to  many  branches  of  science  and 
industry  is  given,  E.  S.  Hedges. 

Adiabatic  calorimetry.  III.  Measurement  of 
temperature  changes  of  1CH0  to  7xl0~7°  with  an 
accuracy  of  :h5xl0"so  to  j  2xl0  7°.  E.  Lange 
and  J.  Monheim  (Z.  pliysikal.  Cliem.,  1930,  149, 
51 — SS;  cf.  this  vol.,  1013). — The  construction  and 
operation  of  an  adiabatic  differential  calorimeter 
suitable  for  the  measurement  of  very  small  heat 
effects  arc  described.  Temperature  differences  are 
determined  by  means  of  a  thermopile. 

R.  CtjTHTLL. 

Apparatus  for  the  determination  of  ignition 
temperature  of  powder  substances.  P.  W. 
Edwards  and  R.  W.  Harrison  (Ind.  Eng.  Chem. 


[Anal.],  1930,  2,  344 — 345). — The  authors  define  the 
ignition  temperature  of  a  solid  combustible  as  that 
temperature  at  which  the  exothermic  reaction  pre¬ 
dominates  to  the  extent  that  the  reaction  becomes 
rapidly  accelerated  and  the  ultimate  appearance  of 
glow  or  flame  is  assured  without  further  addition  of 
heat  from  external  sources.  An  apparatus  for  deter¬ 
mining  this  temperature  is  described  and  the  results 
obtained  for  a  number  of  dusts  are  recorded.  Within 
the  range  00 — 1000  ja  diameter  the  size  of  the  dust 
particles  does  not  affect  the  ignition  temperature. 

E.  S.  Hedges. 

Aluminium  hot  plate  and  Dutch  oven.  II.  V. 
Churchill  and  R.  W.  Bridges  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  335 — 33(5). — An  aluminium  hot  plate 
and  an  aluminium  Dutch  oven  suitable  for  laboratory 
work  are  described  and  the  advantages  of  using 
aluminium  for  such  purposes  are  emphasised. 

E.  S.  Hedges. 

Phosphoric  acid  for  determination  of  m.  p. 
E.  D.  Snell  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  2S7). 
— The  use  of  syrupy  phosphoric  acid  in  place  of  sul¬ 
phuric  acid  for  m.-p.  determinations  by  the  capillary 
tube  method  is  advocated.  When  contaminated  with 
organic  matter  the  acid  can  be  clarified  with  a  crystal 
of  potassium  nitrate.  E.  S.  Hedges. 

Apparatus  for  m.-p.  determinations.  M. 
Speter  (Chem.-Ztg.,  1930,  54,  564). — The  apparatus 
consists  of  a  glass  tube  in  the  shape  of  a  parallelo¬ 
gram  with  two  sides  vertical,  containing  sulphuric 
acid  or  . other  suitable  fluid.  Near  the  upper  end  of 
the  upper  non-vertical  side  is  fused  in  a  suitable-sized 
vertical  tube,  into  which  the  thermometer  and  m.-p. 
tubes  are  placed  so  that  their  lower  ends  are  well  in 
the  circulating  fluid,  heat  being  applied  at  the  diagon¬ 
ally  opposite  point.  A  separate  tube  of  suitable 
length,  closed  at  the  upper  end,  serves  as  a  cap  to 
cover  the  thermometer  etc.  C.  A.  Silberbad. 

Electrically  heated  m.-p.  apparatus.  A. 
Monsch  (Holv.  Chirn.  Acta,  1930,  13,  509 — 511).— 
A  modification  of  the  Berl-Kullmann  “  copper  block 1 
m.-p.  apparatus  (A.,  1927,  437)  is  described.  Elec¬ 
trical  heating  of  the  block  permits  easy  regulation 
of  the  rise  of  temperature  and  does  not  cause  clouding 
of  the  mica  window.  F.  L.  Usher. 

Microscope  hot  stage.  I.  Amdur  and  E.  V. 
Htort  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  259—200). 
— A  microscope  hot  stage  having  a  range  from  the 
ordinary  temperature  to  600°  is  described:  It  enables 
accurate  m.-p.  data  to  be  obtained  in  investigations 
where  the  yield  is  so  small  as  to  make  capillary  m.-p. 
determinations  impossible.  E.  S.  Hedges. 

Changes  of  temperature  in  volumetric  analysis. 
M.  G.  Mellon  (Ind.  Eng.  Chem.  [Anal.],  1930,  2. 
260 — 263). — Convenient  methods  of  correcting  volume 
changes  due  to  temperature  variations  during  volu¬ 
metric  analysis  are  suggested.  E.  S.  Hedges. 

Rapid  evaporation.  E.  Jantzen  and  H.  Scidial- 
fuss  (Biochem.  Z.,  1930,  221,  32S— 330).— Many  f 
the  assumptions  and  calculations  of  Naunianu  (this 
vol.,  314)  are  incorrect  and  some  of  his  methods  are 
either  unsatisfactory  or  less  efficient  than  those  o 
other  workers.  '  W.  McCaRTNEA- 
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Polarimetry  of  solutions  having  low  rotations. 

II.  H.  N.  Naumann  (Biochem.  Z.,  1930,  221,  425— 
436). — If  certain  conditions  arc  observed,  light  from 
the  electric  arc  between  pure  carbon  electrodes  is 
suitable  for  use  with  a  half-shade  apparatus  in  examin¬ 
ing  solutions  having  low  optical  rotations. 

W.  McCartney. 

Polarimetry  of  solutions  having  low  rotations. 

III.  Sources  of  error.  H.  N.  Naumann  (Biochem. 
Z.,  1930,  222,  407 — 415). — Sources  of  error  and  means 
whereby  they  may  be  avoided  or  minimised  in  the 
methods  and  apparatus  recommended  by  the  author 
are  discussed.  In  favourable  circumstances  the  error 
in  readings  need  not  exceed  -[-0-001°  and  a  substance 
of  which  the  rotation  in  a  1-dm.  tube  containing  0-2  c.c. 
is  0-1°  can  be  determined  with  an  error  of  about  5%. 

W.  McCartney. 

Electrically  controlled  thermostat.  J.  A. 
Cranston  (J.C.S.,  1930,  145S— 1400).— Details  are 
given  of  a  thermostat  of  compact  design  and  of 
economical  current  consumption. 

F.  G.  Tryhorn. 

Modification  of  Ostwald's  electric  thermo¬ 
regulator.  E.  Butterworth  and  D.  A.  Derrett- 
Smtr  (J.  Sci.  Instr.,  1930,  7,  233). — Change  in 
calibration  due  to  allowing  the  instrument  to  cool  is 
avoided  by  omitting  the  two  side  tubes  of  the 
standard  form,  sufficiently  fine  adjustment  being 
obtainable  by  means  of  the  screw  in  the  terminal 
head.  It  is  advisable  to  distil  the  toluene  over 
mercury  to  insure  complete  removal  of  sulphur. 

C.  A.  Silberrad. 

Continuous-reading  aneroid  manometer  for 
moderately  low  pressures.  E.  A.  Stewardson 
(J.  Sci.  Instr.,  1930,  7,  217 — 221). — The  instrument 
consists  essentially  of  a  glass  tube,  about  2-5  cm.  in 
diameter,  closed  by_  a  thin  sheet  of  glass,  mica,  or 
other  suitable  material,  perpendicular  to  the  centre 
of  which  is  fixed  a  short  length  of  very  light  glass  rod. 
This  moves  an  optical  lever.  Full  details  of  construc¬ 
tion  and  use  arc  given.  The  arrangement  is  sensitive 
to  pressure  differences  of  the  order  of  10-1  mm.  of 
mercury.  C.  A.  Silberrad. 

Disadvantages  of  the  quartz  lamp  in  fluores- 
oence  analysis.  J.  Plotnikov  (Chem.-Ztg.,  1930, 
54,  5S2). — The  low  light  intensity,  fragile  nature, 
and  monochromatic  emission  are  mentioned;  only 
those  substances  fluoresce  under  the  lamp  which  can 
aUorb  radiation  of  wave-length  360  (xu. 

S.  I.  Levy. 

Burningwet  precipitates.  P.  Sors  (Chem.-Ztg., 
1930,  54,  582). — Precipitates  may  be  burned  on  the 
Paper  without  drying,  in  porcelain  crucibles,  if  the 
paper  is  so  placed  in  the  crucible  that  the  relatively 
my  upper  part  is  supported  by  the  rim  of  the  crucible, 
Without  further  contact.  '  S.  I.  Levy. 

Jena  glass  filtering  crucibles.  E.  Cattelain 
•Ann.  Falsif.,  1930,  23,  301— 302).— The  use  of  the 
crucibles  in  analysis  is  described.  B.  W.  Town. 

Stable  crucibles  for  silicate  fusions.  W.  Krinus 
a'>'1  H.  Salmang  (Z.  angew.  Chcm.,  1930,  43,  364— 
y  ~The  behaviour  of  crucibles  of  alumina,  spinel, 
"d  zircon ia  towards  fused  silicates  and  oxides  of 
4o 


iron,  manganese,  lead,  and  calcium  has  been  investig¬ 
ated.  None  of  the  ordinary  commercial  brands 
withstood  the  action  of  the  molten  substance  for 
more  than  1 — 2  min.,  but  after  firing  again  at  tem¬ 
peratures  just  below  the  m.  p.  they  were  much  more 
resistant.  The  firing  was  performed  in  a  Tammann 
furnace  or  in  an  Auer  furnace  fired  with  a  compressed 
gas-air  mixture,  alumina  and  spinel  crucibles  being 
heated  at  1980°  and  zirconia  crucibles  at  2100°. 
This  treatment  resulted  in  the  closing  of  the  pores 
so  that  penetration  of  the  molten  slag  into  the 
crucible  walls  was  prevented  and  very  little  direct 
action  of  the  slag  on  the  walls  took  place.  A  slag 
of  the  composition  2Fe0,Si02  after  20  min.  at  1450 — 
1500°  could  be  poured  from  an  alumina  crucible, 
leaving  the  latter  almost  unwetted. 

A.  R.  Powell. 

Double-capillary  method  of  surface  tension 
measurement.  S.  T.  Bowden  (J.  Physical  Cliem., 
1930,  34,  1866 — 1868). — Apparatus  for  the  measure¬ 
ment  of  the  surface  tension  of  reactive  and  of  non- 
reactivc  liquids  by  the  double-capillary  method  is 
described.  L.  S.  Theobald. 

Rapid  concentration  of  solutions  in  tubes.  H. 
Rossenbeck  (Biochem.  Z.,  1930,  221,  375 — 380). — 
Solutions  in  centrifuge  or  other  tubes  can  be  auto¬ 
matically  concentrated  without  loss  of  solute  to  any 
required  volume  or  evaporated  to  dryness  in  an 
apparatus  in  which  they  are  maintained  at  tem¬ 
peratures  just  below  their  b.  p.  while  a  current  of 
dried  and  heated  air  or  other  gas  is  directed  upon 
their  surfaces.  W.  McCartney. 

Use  of  celluloid  in  the  laboratory.  A.  Krooh 
and  E.  Lange  (Biochem.  Z.,  1930,  221,  489—191). 
— Celluloid,  particularly  in  tube  form,  although  not 
quite  impermeable  to  gases,  can  easily  be  worked  and 
is  suitable  for  the  construction  of  apparatus. 

W.  McCartney. 

Construction  and  use  of  Raschig's  laboratory 
fractionating  column.  H.  M.  Evans,  R.  E. 
Cornish,  S.  Lepkovsky,  R.  C.  Archibald,  and 
G.  Feskov  (Ind.  Eng.  Chcm.  [Anal.],  1930,  2,  339— 
343). — Fittings  for  the  Raschig  laboratory  fraction¬ 
ating  column,  which  simplify  the  construction  and 
operation  of  a  small,  intermittent,  laboratory  fraction¬ 
ating  still,  arc  described.  A  laboratory  vacuum 
fractionating  still  is  described,  as  well  as  a  simple 
still  which  recovers  waste  alcohol  as  95  vol.-%, 
the  latter  with  practically  no  attention  by  the 
operator.  For  columns  operating  above  100°  the 
silvered  vacuum  jacket  is  inferior  in  insulating  power 
to  ordinary  high-grade  commercial  steam-pipe  cover¬ 
ing,  provided  that  the  column  diameter  is  2  in.  or 
more.  Results  of  distillations  are  given,  including 
an  attempted  separation  of  isotopes,  and  it  is  sug¬ 
gested  that  a  mixture  of  carbon  tetrachloride  and 
benzene  be  used  as  a  standard  for  testing  fractionat¬ 
ing  apparatus.  E.  S.  Hedges. 

Fractionating  head.  H.  Mainz  (Chem.-Ztg., 
1930,  54,  422). — The  apparatus  comprises  a  long  wide 
tube  with  a  side  tube  at  the  upper  end  for  withdraw¬ 
ing  the  distillate,  the  whole  being  enclosed  in  a  glass 
air-jacket  which  serves  to  prevent  temperature  vari- 
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ations.  The  head  is  particularly  useful  for  fraction¬ 
ating  the  carbolic  oil  fraction  from  tar  distillation. 

A.  R.  Powell. 

Distillation  apparatus.  W.  Swientoslawski 
(Pvocz.  Chem.,  1930,  10,  472 — 479). — A  number  of 
forms  of  distillation  apparatus  are  described ;  they 
differ  from  those  ordinarily  used  in  that  a  reflux 
condenser  is  fitted,  the  condensed  liquid  being 
directed  through  a  3-way  tap  either  to  the  receiver 
or  back  to  the  distilling  flask.  R.  Truszkowski. 

Apparatus  for  the  fractional  distillation  of 
small  quantities  of  a  substance.  E.  Berl  and 
F.  W.  Althoff  (Chem.  Fabr.,  1930,  220—224).— 
The  apparatus  comprises  a  column  40  cm.  long  and 
0-7  cm.  internal  diameter  filled  with  small  glass  rings 
and  opening  out  at  its  upper  end  into  a  dephlegmator 
with  about  30  cm.2  of  active  surface.  The  column  is 
surrounded  by  a  heating  jacket  through  which  a 
current  of  hot  paraffin  oil  passes.  The  oil  is  continu¬ 
ously  circulated  from  a  reservoir  through  a  U-shaped 
copper  heating  tube,  through  the  jacket  surrounding 
the  column,  thence  upwards  through  a  vertical  copper 
heating  tube  into  the  dephlegmator,  from  which  it 
returns  to  the  reservoir.  The  U-tube  is  75  cm.  long 
and  the  vertical  tube  about  50  cm.,  and  both  are 
wound  with  resistance  wires  16  m.  and  8  m.  long, 
respectively  (1-67  ohms  per  m.).  A  side  tube  at  the  top 
of  the  dephlegmator  is  provided  with  a  thermometer 
and  a  tube  leading  through  a  condenser  into  a  measur¬ 
ing  burette.  The  liquid  to  be  distilled  is  placed  in  a 
small  flask  below  the  column  and  is  heated  by  means 
of  an  electric  hot  plate.  By  suitable  arrangement  of 
the  current  the  temperature  in  the  various  parts  of  the 
apparatus  may  be  regulated  to  ±0-25°,  and  it  may  be 
used  up  to  280°.  Examples  of  its  use  in  fractionating 
mixtures  of  other,  acetone,  ethyl  and  methyl  alcohols, 
and  water,  and  of  benzene  and  its  homologues  are 
given.  .  A.  R.  Powell. 

Laboratory  extraction  apparatus  made  of 
metal.  J.  Oberbach  (Cliem.-Ztg.,  1930, 54,  462). — 
The  apparatus  comprises  a  copper  cylinder  in  which 
a  copper  wire  basket  is  suspended  from  wire  supports 
engaging  with  small  clips  at  the  top  of  the  cylinder. 
The  latter  is  closed  by  a  water-cooled  condenser  having 
a  conical  extension  passing  down  into  the  basket 
which  holds  the  usual  paper  extraction  thimble. 
Fresh  extraction  liquid  may  be  added  to  the  vessel 
through  an  opening  in  the  cooler  from  which  a  pipo 


runs  to  the  apex  inside  the  thimble.  Condensation 
of  vapours  is  so  perfect  that  no  loss  occurs  between 
the  cooler  and  the  cylinder  although  there  arc  no 
screw  connexions  between  them.  A.  R.  Powell. 

Continuous  automatic  evaporation  of  large 
quantities  of  liquid  in  small  vessels.  W.  Selke 
(Chem.  Fabr.,  1930,  202 — 203). — The  liquid  is  placed 
in  an  inverted  stock  bottle  the  neck  of  which  is  closed 
with  a  rubber  stopper  carrying  two  tubes  leading  to 
an  evaporating  basin  heated  over  a  small  flame.  One 
tube  passes  from  the  top  of  the  bottle  just  to  the 
surface  of  the  liquid  in  the  dish  and  the  other  from 
just  above  the  top  of  the  stopper  to  well  below  the 
liquid  surface  in  the  dish.  As  the  liquid  evaporates, 
air  enters  the  bottle  through  the  first  tube  and  more 
liquid  passes  into  the  dish  through  the  second  tube 
until  the  bottom  of  the  first  tube  is  covered. 

A.  R.  Powell. 

Inorganic  lubricants.  II.  Phosphoric  acid 
mixtures.  W.  A.  Boughton  (J.  Amer,  Chem.  Soc., 
1930,  52,  2813 — 2814). — The  preparation  of  two 
almost  non-hygroscopie  lubricants  of  low  water 
vapour  pressure  and  little  tendency  to  freeze  is 
described.  100  C.c.  of  water  containing  10  g.  of  meta- 
phosphoric  acid  and  2  g.  of  boric  acid  are  evaporated 
to  25  c.c. ,  1  c.c.  of  85%  orthophosphoric  acid  is  added, 
and  the  liquid  is  boiled  until  the  temperature  reaches 
122°.  The  other  lubricant  is  obtained  by  boiling  ; 
10  g.  of  sodium  metaphosphate  and  2  g.  of  borax  ' 
in  50  c.c.  of  water  until  the  temperature  reaches  106°. 

J.  G.  A.  Griffiths, 

Vapour-pressure  plotting  paper.  D.  S.  Davis  | 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  306). — For  vapour- ,  : 
pressure  curves  the  use  of  a  special  form  of  paper  is 
recommended.  The  ordinate  scale  is  logarithmic 
and  is  intended  for  pressure,  whilst  the  abscissa  scale 
is  non-uniform  and  constructed  so  that  x—fil/T),  but 
graduated  directly  in  degrees  C.  E.  S.  Hedges. 

Recommended  specifications  for  analytical 
reagent  chemicals.  G.  P.  Baxter  and  others 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  351—354).— 
Specifications  for  reagents  to  be  used  in  accurate 
analytical  work  are  given  for  calcium  carbonate, 
calcium  carbonate  low  in  alkalis,  calcium  chloride, 
cuprie  oxide  (wire  form),  cuprous  chloride,  lead 
acetate,  magnesium  sulphate,  sodium  metal,  and  flue 
sulphate.  E.  S.  Hedges. 


Geochemistry. 


Effect  of  ozone  on  the  temperature  of  the  upper 
atmosphere.  II.  E.  H.  Gowah  (Proc.  Roy.  Soc., 
1930,  A,  128,  531—550 ;  cf.  A.,  1928,  1209).— The 
method  previously  described  for  calculating  the 
radiative  equilibrium  temperature  of  the  upper  regions 
of  the  atmosphere,  taking  into  account  the  variation 
of  absorption  with  wave-length,  has  been  modified 
by  the  introduction  of  some  simplifications,  and  the 
diffuseness  of  radiation  from  terrestrial  sources  is 
taken  into  account.  Preliminary  estimates  of  the 
temperature  variations  in  the  upper  stratosphere  show 


that  even  small  changes,  e.g.,  of  10 — 30°,  would  pro¬ 
duce  appreciable  changes  in  the  heights  of  the  upPf' 
layers  from  day  to  night,  and  it  is  considered  probab-C 
that  mixing  of  the  constituents  is  general  far  abow 
11  lan.  Independent  evidence  is  cited  in  farour  ° 
circulation  and  mixing.  The  layers  of  thestratospt  .e 
will  consequently  radiate  less,  and  since  the  !%0IP 
tion  of  ozone  remains  the  same,  their  tempciawK 
should  he  much  higher.  It  is  shown  that  a 
amount  of  convection  is  possible  without  JT 
turbance  of  the  condition  of  strict  radiative  equilibrl11  ■  j 
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and  a  table  is  given  showing  the  approximate  allow¬ 
able  velocities  at  various  heights  if  the  temper¬ 
atures  are  to  remain  within  1°  of  their  equilibrium 
values.  The  effects  of  various  changes  in  the  assump¬ 
tions  regarding  the  distribution  of  water  vapour 
and  ozone  and  the  zenith  angle  of  the  sun  aro  con¬ 
sidered  and  illustrated  by  means  of  curves.  The 
question  of  the  maximum  temperature  attainable  in 
the  upper  stratosphere  is  examined.  From  observ¬ 
ational  evidenco  and  various  calculations  it  is  con¬ 
cluded  that  a  probable  distribution  of  ozone  and 
water  vapour  can  maintain  a  temperature  of  more 
than  500°  Abs.  from  60  km.  upwards,  and  that  the 
temperature  gradient  from  30  to  60  km.  is  approxi¬ 
mately  the  reverse  of  its  value  from  the  ground  to 
the  tropopause.  Sound,  wave,  and  meteor  pheno¬ 
mena  can  be  satisfactorily  explained  by  these  high 
temperatures  in  the  upper  atmosphere. 

L.  L.  Bibcumshaw. 

Colloid-chemical  theory  of  origin  of  salt 
lakes.  S.  A.  Schtschukarev  and  T.  A.  Tolmat- 
scheva  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  777 — 
81G). — Apart  from  purely  chemical  reactions  two 
other  factors  also  exert  an  influence  on  the  nature  of 
the  water  and  of  the  deposits  found  in  salt  lakes. 
These  factors  arc  the  biochemical  reduction  of 
sulphates,  and  adsorption  of  dissolved  substances 
by  suspended  particles  of  soil.  The  disappearance 
of  magnesium  sulphate  from  solution  leads  chiefly  to 
enhancement  of  the  magnesium  chloride  content  of 
the  solution  and  the  mud  of  such  lakes.  Increase  in 
the  calcium  chloride  content  takes  place  partly  as  a 
result  of  the  preferential  adsorption  on  clay  of 
magnesium  and  sodium  ions.  The  above  theory  is 
illustrated  by  a  study  of  certain  Russian  salt  lakes. 

R.  Truszkowski. 

Carbonates  in  the  sediments  of  the  Lake  of 
Geneva.  J.  Romieux  (Arch.  Sci.  Phys.  Nat.,  1930, 
12,202 — 216). — The  sediments  are  classified  as  sand, 
coarse  mud,  fine  homogeneous  mud,  fine  stratified 
mud,  whitish  calcareous  mud,  and  micaceous  mud. 
Their  distribution  is  described  in  detail. 

C.  W.  Gibby. 

Uranium  in  mineral  waters.  Ratio  to 
tranium.  H.  de  Carvalho  (Compt.  rend.,  1930, 
191,  95 — 97). — The  uranium  content  of  water  from 
t-aria,  Portugal,  determined  colorimetrically,  is  of  the 
order  of  10_0  g.  per  litre.  Tho  ratio  of  radium  to 
aranium  is  not  constant.  C.  W.  Gibby. 


Oil-field  waters  of  Alberta  and  Saskatchewan. 

Campbell  (Trans.  Canad.  Inst.  Min.  Met., 
1929,  32,  316 — 332). — A  discussion  of  the  water 
problem  in  oil  borings.  A  high  chloride  content 
generally  indicates  deep  water  ;  absence  of  chlorides 
j®d  presenco  of  sulphates  and  hydrogen  carbonates 
“idicato  surface  water.  C.  W.  Gibby. 


Iron  ores  near  Kerch,  Crimea.  S.  V.  Kon- 
&V  (Trans-  1  All-Russian  Sci.  Tech.  Min.  Cong. 
ha28),  1928,  6,  41 — 50). — A  mixed  sample  contained 
^32-38,  FeO  7,  SiO,  6-8,  A1203  4-7,  CaO  10-18, 
.  801-5,  P 0-6 — 0-8%.  Eltigen  ore  contains  3 — 5-4% 
n'  Chemical  Abstracts. 


Formulae  of  risorite  and  fergusonite.  F. 
juOUtschki  (Z.  Krist.,  1929,  72,  291—300;  Chem. 


Zentr.,  1930,  i,  1611). — Both  minerals  are  referred  to 
the  formula  XZ(0,OH),„  where  Z  is  chiefly  Al,  Ti,  Nb, 
and  Ta,  and  X  is  Ca,  Yb-  and  Ce-earths,  Fc,  Th,  and 
U.  In  tho  former  more  titanium,  substituting 
niobium  and  tantalum,  is  present. 

A.  A.  Eldridge. 

Water  content  and  degree  of  compactness  of 
argillaceous  rocks.  W.  Petraschek  and  B. 
Wilser  (Berg.  Huttenm.  Jahrb.,  1926,  74,  57—65; 
Chem.  Zentr.,  1929,  i,  1559). — The  water  content, 
other  than  that  evolved  at  a  red  heat,  diminishes  with 
increasing  metamorphosis.  A.  A.  Eldridge. 

Basis  for  computing  the  age  of  a  radioactive 
mineral  from  the  lead  content.  A.  F.  Kovarik 
(Amer.  J.  Sci.,  1930,  [v],  20,  SI— 100).— Tho  data 
necessary  for  the  calculation  of  tho  age  of  minerals 
from  radioactive  studies  are  discussed.  A  formula  is 
developed  assuming  that  tho  radium  and  actinium  are 
branch  series  from  uranium-II,  ending  in  isotopes  of 
lead  of  tho  same  at.  wt.  (206),  and  that  ordinary  lead 
is  present  in  calculable  quantity.  C.  W.  Gibby. 

Quartz.  R.  Weil  (Compt.  rend.,  1930, 191,  270 — 
272). — Specimens  of  quartz  from  many  localities  have 
been  examined  for  traces  of  mimetic  or  pseudo- 
paramorphic  structure.  Sections  cut  accurately  per¬ 
pendicular  to  the  ternary  axis  were  optically  studied, 
and  etched  figures,  and  curved  outlines  duo  to 
corrosion  compared.  As  a  result  two  types  have  been 
recognised  :  “  L  "  occurring  at  La  Gardette,  Bin- 
nonthal,  and  elsowhere,  and  generally  corresponding 
with  Haiiy’s  “  basoic  ”  type ;  and  “  S  ”  at  tho  St. 
Gothard  and  generally  in  tho  Alps.  An  account  of 
tho  optical  examination  of  thin  sections  of  “  L  ” 
type,  with  tho  rectilinear  areas  up  to  1  mm.  wide, 
parallel  to  the  prism  faces,  and  showing  slight  double 
refraction  thereby  demonstrated,  is  given. 

C.  A.  SlLBERRAD. 

Antimonite  of  Media-Izlake  in  Slavonia.  L. 
Mario  (Arhiv  Hcmiju,  1930,  4,  142 — 145). — Analyses 
are  given.  C.  W.  Gibby. 

Recrystallisation  of  xenoliths  at  Cornucopia, 
Oregon.  G.  E.  Goodspeed  (Amer.  J.  Sci.,  1930, 
[v],  20,  145 — 150). — A  detailed  description  of  Meso¬ 
zoic  intrusions  into  Triassic  geomitic  schists  and  green¬ 
stones  is  given.  The  influence  of  recrystallisation  in 
assimilation  at  the  boundary  is  discussed. 

C.  W.  Gibby. 

Valley  of  Ten  Thousand  Smokes.  I.  Fumar- 
olic  incrustations  and  their  bearing  on  ore 
deposition.  II.  Acid  gases  contributed  to  the 
sea  during  volcanic  activity.  E.  G.  Zies  (Carnegie 
Inst.  Washington  Geophys.  Lab.  Paper,  1929,  No. 
693,  79  pp.). — In  the  Katmai  region  fumarolic  ferric 
and  ferrosoferrio  oxides  wero  formed  from  iron  trans¬ 
ported  as  halide  in  the  vapour  phase.  Ammonium 
chloride  present  in  the  gases  assists  tho  transportation 
of  zinc  chloride;  other  metals  are  similarly  trans¬ 
ported  by  tho  presenco  of  halogen  acids  in  tho  fumarolic 
gases.  The  formation  of  an  ore  body  of  economic 
value  is  not  anticipated.  Chemical  Abstracts. 

Cambrian  “  blue  "  clay.  P.  A.  Zemyatchenski 
(Trans.  Ceram.  Res.  Inst.,  Moscow,  1929,  No.  23,  32 
pp.). — The  Cambrian  blue  clay  near  Leningrad  does 
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not  contain  hydrated  aluminium  silicates.  The 
exceptional  fusibility  depends  on  the  high  dispersion 
and  the  mineralogical  character  of  the  particles. 

Chemical  Abstracts. 

Helium  content  of  some  Japanese  minerals. 
II.  J.  Sasaki  (Sci.  Papers  Inst.  Phys.  Cheni.  Res., 
Tokyo,  1930,  13,  244 — 245). — The  apparatus  pre¬ 
viously  described  (A.,  1927,  225)  was  used  to  deter¬ 
mine  the  amount  of  helium  in  samples  of  naegite, 
ilmenite,  sphene,  rutile,  apatite,  tourmaline,  axinitc, 
and  a  conglomerate  of  samarskite  and  columbite. 
The  conglomerate  contained  4%  U3Os  and  0-036% 
Th02  and  the  geological  age  of  the  specimen  was 
found  to  be  100  million  years.  A  table  is  given 
showing  the  amounts  of  helium  in  the  specimens  and 
the  locality  from  which  they  were  procured. 

W.  R.  Angus. 

Salt  and  gypsum  in  Alberta.  J.  A.  Allah 
(Trans.  Canad.  Inst.  Min.  Met.,  1929,  32,  232— 
254). — An  account  of  the  distribution  of  salt  and 
gypsum  in  Alberta.  They  arc  mostly  of  Devonian  or 
Silurian  age.  Interbedding  of  salt,  anhydrite,  and 
dolomite  in  the  McMurray  deposits  shows  that  they 
have  been  deposited  at  the  edge  of  sea  of  varying 
concentration.  The  anhydrite  is  of  primary  origin, 
but  much  of  the  gypsum,  occurring  as  selenite,  is 
secondary.  C.  W.  Gibby. 

Origin  of  Copper  Mountain  (British  Columbia) 
ores.  V.  Dolmage  (Trans.  Canad.  Inst,  Min.  Met., 
32, 151 — 162). — An  analysis  is  given  of  the  ore,  which 
consists  of  basaltic  and  andesitic  breccia  very  little 
altered  by  mineralisation.  Possible  modes  of  origin 
of  the  ore  are  discussed  :  it  was  probably  formed 
before  the  magma  had  solidified  to  any  great  extent. 

C.  W.  Gibby. 

British  barytes.  (Miss)  J.  M.  Sweet  (Min.  Mag., 
1930,  22,  257—270). — A  map  of  the  north  of  England 
shows  a  central  area  of  fluorite  localities  surrounded 
by  a  fringe  of  barytes  localities,  the  latter  following 
the  outcrop  of  the  Whin  Sill.  A  map  of  central 
Derbyshire  shows  the  fluorite  localities  fringing  the 
barytes  localities  along  the  outcrop  of  the  toadstones. 
Inclusions  of  foreign  material  show-  the  variation  in 
form  of  the  barytes  crystals  during  their  stages  of 
growth,  and  measurement  of  the  width  of  the  coloured 
zones  gives  the  relative  rates  of  grow’th  on  the  different 
faces  of  the  crystal.  The  lines  and  figures  of  growth 
on  the  various  faces  are  also  noted.  Some  honey- 
yellow  crystals  of  barytes  from  Mowbray  mine, 
Frizington,  Cumberland,  quickly  change  to  green 
and  afterwards  to  sky-blue  on  exposure  to  bright 
sunlight.  L.  J.  Spencer. 

Mineralogical  and  chemical  changes  induced 
by  progressive  metamorphism  in  the  Green  Bed 
group  of  the  Scottish  Dalradian.  F.  C.  Phillips 
(Min.  Mag.,  1930,  22,  230— 256).— Analyses  of  the 
schists  belonging  to  the  “  Green  Bed  ”  series  of  various 
grades  of  metamorphism  show'  that,  apart  from  the 
amount  of  silica,  they  are  isochemical.  In  the 
chlorite  zone,  with  the  lou'est  grade  of  metamorphism, 
the  typical  rock  is  a  chlorite-albite-epidote-sehist. 
This  passes  into  a  biotite  zone,  then  a  garnet  zone, 
and  finally  into  a  kyanite  zone.  In  the  last-,  the 


highest  grade  of  metamorphism,  the  ferromagnesian 
mineral  is  hornblende,  and  the  felspar  is  oligoelaseor 
andesine.  Analyses  are  given  of  the  green  biotite 
and  the  garnet  separated  from  these  rocks. 

L.  J.  Spexcee. 

Aluminium  silicate  from  Allchar,  S.  Serbia. 
F.  Tuoan  (Bull.  Soc.  Fran?.  Min.,  1929,  52,  42—11; 
Chem.  Zentr.,  1930,  i,  1114). — The  product,  having  a 
composition  corresponding  with  the  formula 
Al208,3Si02,7H20  has  d**  1-9818;  when  heated  it 
evolves  water  (completely  at  650°)  having  an  acid 
reaction.  The  dehydration  curve  (using  calcium 
chloride,  sulphuric  acid,  or  phosphorus  pentoxide)  is 
continuous.  A.  A.  Eldridge. 

Differentiation  in  the  Dartmoor  granite.  A. 
Bbammall  (Nature,  1930,  126,  132).— Graded  and 
significant  variations  in  the  chemical  composition 
of  granites  from  East  Dartmoor  are  discussed. 

L.  S.  Theobald. 

Hypersthenisation  and  its  explanation.  D. 
Guimaraes  (Ann.  Acad.  Brasil.  Sci.,  1930,  2, 1—11).— 
The  formation  of  hypersthene  from  diopsidc  by  way 
of  clino-enstatite  is  discussed  from  the  crystallo¬ 
graphic  point  of  view,  and  a  general  theory  is  put 
forward  to  account  for  the  chemical  transformations 
which  have  occurred  in  silicate  minerals.  It  is 
supposed  that  at  high  temperatures  and  pressures  the 
small  amount  of  water  present  acts  as  an  electrolyte, 
and  interaction  of  silicates,  or  of  silicates  and  silica 
and  the  transformation  of  one  mineral  into  another, 
is  possible  in  directions  controlled  by  the  hydrogen- 
ion  concentration.  It.  K.  Callow. 


Mineralogical  characters  of  oolitic  iron 
minerals  of  djebel  el  Ank,  S.  Tunisia.  JL 
Solignac  (Conipt.  rend.,  1930,  191,  107—109).- 
The  ferruginous  substance  is  stilpnosideritc,  a  colloidal 
form  of  limonite.  The  phosphorous  or  arsenical 
minerals  occur  in  pellicles  round  the  oolites.  Analyses 
are  given.  C.  W.  Gibby.- 

Origin  of  coal  and  oil.  E.  Tehees  and  W. 
Steck. — Sec  B.,  1930,  747. 


Oxidation  of  meteorites  ;  formation  of 
“  meteorodes.”  H.  H.  Nixing er  (Trans.  Kan® 
Acad.  Sci.,  1929,  32,  63—67). 

Chemical  Abstracts. 

New  meteoric  iron  from  Piedade  do  Bagre.- 
Minas  Geraes,  Brazil.  L.  J.  Spencer  [with  H.H. 
Hey]  (Min.  Mag,  1930,  22,  271— 2S2).—Tim  mass, 
found  in  1922  and  weighing  59  kg.,  is  of  s!lWn 
interest  in  showing  on  one  corner  a  well-marked  octa¬ 
hedral  fracture,  and  on  a  polished  and  etched  see 
taken  from  this  portion  of  the  mass  a  complex  S3»W1 
of  very  distinct  Neumann  lines.  Neumann  lines 
twin-lamellae  produced  by  gliding  on  planes  ol 
icositetrahedron  (211);  it  is  believed  that  , 
well  as  the  octahedral  fracture,  were  dew«F? 
the  shock  of  impact  when  the  meteorite  fell W1  . 
corner  on  hard  rock.  Analysis  of  the  jr®! ■  & ■  ’ 

Fe  92-03,  Ni  7-48,  Co  0-39,  Cu  0-0097,  S  0-22.,  ? 

SiO.,  0-01,  Pt  trace,  total  100-14;  df  rW-  ™ 
Fe :  Ni  ratio,  12-3,  agrees  with  the  grouping 
medium  oetahedrite.  L-  J-  ' 
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Composition  and  structure  of  meteorites,  listed,  the  former  being  also  dcseribcd.  The  elements 
G.  P.  Merrill  (Bull.  U.S.  Nat.  Museum,  1930,  occurring  in  meteorites  are  also  mentioned,  and  a 
No.  149,  G2  pp.). — The  minerals  peculiar  to  meteorites,  type  classification  of  meteorites  is  given, 
and  those  common  to  meteorites  and  the  earth,  are  Chemical  Abstracts. 


Organic  Chemistry, 


Walden  inversion.  J.  Kenyon  and  H.  Phillips 
(Tians.  Faraday  Soc.,  1930,  26,  451 — 458). — The  con¬ 
clusions  reached  by  a  survey  of  development  in  this 
subject  during  the  last  decade  are  that  if,  during  a 
displacement  reaction,  the  asymmetric  radical  separ¬ 
ates  as  a  positively-charged  ion,  the  optical  activity 
of  the  product  results  from  the  occurrence  of  a 
Walden  inversion,  and  that  if  the  optically  active 
radical  separates  as  a  negatively-charged  ion,  an 
optically  active  product  results  without  the  occurrence 
of  an  inversion.  F.  G.  Tryhorn. 

Synthesis  of  methane  from  carbon  monoxide 
and  water  vapour.  P.  Pascal  and  E.  Rotolesen 
(Compt.  rend.,  1930,  191,  186 — 187). — When  passed 
over  a  nickel  catalyst,  carbon  monoxide  and  an 
excess  of  water  vapour  yiold  methane  (4CO  -f-2H20 
— >3C02+CH4)  in  appreciable  amount  at  250°  and 
quantitatively  at  275°.  At  higher  temperature  this 
reaction  is  gradually  replaced  by  the  reaction  CO+ 
H20=CO2-|-Il2,  which  occurs  appreciably  at  300° 
and  completely  suppresses  the  production  of  methane 
bclo-vv  750°.  H.  Wren. 

Formation  of  peroxides  during  direct  oxidation 
of  hydrocarbons  by  air.  II.  P.  Mondain-Mon 
val  and  B.  Quanquin  (Compt.  rend.,  1930,  191, 
299—301). — Oxidation  of  hydrocarbons  (pentane, 
bexano,  octane,  petrol)  by  air  at  300°  or,  preferably, 
at  a  somewhat  lower  temperature  gives,  in  addition 
to  gaseous  products,  an  oily  liquid  with  marked 
oxidising  properties  which  evolves  hydrogen  and 
fives  sodium  formate  and  methyl  alcohol  when 
treated  with  sodium  hydroxide.  When  heated  at 
about  200°  it  suffers  exothermic  change  with  pro¬ 
duction  of  a  blue  luminescence  and  white  fumes,  and 
formation  of  notable  amount  of  aldehydes,  particu¬ 
larly  formaldehyde.  The  oil  appears  therefore  to  be 
a  mixture  of  peroxides,  containing  methyl  and  ethyl 
hydrogen  peroxide.  H.  Wren. 

.  Vegetable  dyes.  XXI.  Conversion  of  crocetin 
jatocrocetane.  P.  Ivarrer  and  T.  Golde.  XXII. 
Esters  of  xanthophyll.  P.  Ivarrer  and  S.  Ishi- 
twi  (Hclv.  Chirn.  Acta,  1930,  13,  707—709,  709— 
!*•>)•—■  XXI.  Tetradccahydro-y-crocctin  is  reduced 
v  sodium  and  alcohol'  to  80 y-lrimclhylhexadecane- 
x-diol,  b.  p.  ISO— lSr/0-1  mm.,  which  with  hydrogen 
tro mi.de  i'1  acetic  acid  at  150°  yields  the  corrcspond- 
ln8  dibromidc,  reduced  in  the  crude  state  by  zinc- 
wpper  couple  in  00%  acetic  acid.  The  product, 
V-ln methylhexadecanc  (crocctane),  b.  p.  135°/0-5 
am.,  d'™  0-8027,  Ji'uns  1-44937,  is  purified  by  succes¬ 
s's  treatment  with  concentrated  sulphuric  acid, 
-t-*,  and  concentrated  alkali,  and  is  then  quite 
colourless. 

,X.fn-  The  esters  of  xanthophyll,  unlike  xantlio- 
I  "  itself,  are  extracted  from  their  methyl-alcoholic 


solution  by  light  petroleum.  Consequently,  Will- 
statter  and  Stoll’s  method  (“  Untcrsuchungen  fiber 
die  Assimilation  dcr  Kohlensiiurc,”  191 S,  p.  19  et  seq.) 
for  the  determination  of  carotene,  depending  on  the 
separation  of  xanthophyll  from  carotene  by  mixtures 
of  alcohol  and  light  petroleum,  can  give  accurate 
results  only  in  the  absence  of  esters  of  xanthophyll, 
or  after  the  hydrolysis  of  these.  Comparison  of  the 
absorption  spectra  of  xanthophyll  with  those  of  its 
dibenzoatc  and  of  lutein  distearato  shows  that  in  the 
last  two  the  bands  arc  shifted  very  slightly  towards 
the  red  end  of  the  spectrum.  Pcrhydroxanthophyll 
gives  an  oily  diacelate  by  the  action  of  acetic  anhydride 
and  sodium  acetate,  and  both  pcrhydroxanthophyll 
and  perhydrozeaxanthin  are  shown  by  Zerevitinov’s 
method  to  contain  two  hydroxyl  groups.  Xantho¬ 
phyll  dibenzoatc,  m.  p.  about  105°,  di-p-nitrobenzoale, 
m.  p.  210°,  and  distearaic,  in.  p.  87°,  and  lutein 
distearate,  m.  p.  S5°,  are  readily  prepared  by  the 
action  of  the  acid  chloride  in  pyridine;  xanthophyll 
diacetatc,  m.  p.  170°,  is  similarly  obtained  using  acotic 
anhydride.  The  sparing  solubility  of  its  di-p-nitro- 
benzoate  in  organic  solvents  is  of  use  for  the  char¬ 
acterisation  of  xanthophyll.  H.  A.  Piggott. 

Comparison  of  Mcllbiney’s  and  Rosenmund’s 
methods  for  determining  unsaturated  linkings 
in  olefinic  hydrocarbons.  P.  Agostini  and  R. 
Abbiatk  (Annali  Chim.  Appl.,  1930,  20,  232 — 234; 
cf.  B.,  1929,. 768). — w-Decylene  and  w-dodccylene  give 
no  hydrogen  bromide  when  tested  by  Mcllhinoy’s 
method,  the  total  bromine  used  by  this  method  and 
by  Rosenmund’s  method  approaching  the  theoretical 
additive  quantity.  Mcllhinoy’s  procedure  gives 
hydrogen  bromide  when  applied  to  tribsobutylene  and 
diamylcne,  with  which  Rosenmund’s  method  gives 
bromine  values  exceeding  the  theoretical  values. 
Hence,  both  methods  yield  substitution  products  in 
these  cases,  although  with  tho  Mcllhiney  method  the 
amount  of  bromine  added  does  not  reach  the  theor¬ 
etical  value  even  after  48  hrs.  T.  H.  Pope. 

Transformation  of  ethylene  into  liquid  and 
solid  hydrocarbons.  A.  Mailhe  and  Renaudie 
(Compt.  rend.,  1930, 191,  265 — 267). — When  ethylene 
is  passed  over  silica  gel  at  about  700°  under  ordinary 
pressure,  a  mixture  of  unchanged  ethylene,  methane 
and  its  homologucs,  liquid  paraffinic,  ethylenic,  and 
aromatic  hydrocarbons,  and  heavy  oil  is  produced. 
The  heavy  oil  contains  naphthalene  and  probably 
anthracene.  Carbon  is  deposited  on  the  catalyst. 

II.  Burton. 

Replacement  of  positive  hydrogen  by  halogen. 
I.  F.  Straus,  L.  Roller,  and  W.  Heyn  (Ber.,  1930, 
63,  [B\,  18GS — 1885). — The  replacement  of  positive 
hydrogen  (hydrogen  replaceable  by  metals)  is  readily 
elfected  by  halogen  in  the  presence  of  an  excess  of 
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alkali  hydroxide.  Hypoiodite,  kypobromite,  and  1S99). — Diacetylene,  preserved  over  mercury,  is 
hypochlorite  react  in  order  of  decreasing  rapidity,  almost  completely  polymerised  after  4  months,  leav- 
The  action  of  acetylene  on  potassium  hypochlorite  ing  a  small  amount  of  residual  gas  consisting  oi 
solution  containing  an  excess  of  potassium  hydroxide  homogeneous  diacetylenc.  When  preserved  in  sealed 
in  an  atmosphere  of  nitrogen  gives  dichloroacetylene,  tubes  at  0°  in  the  absence  of  light,  the  substance 
m.  p.  —66°  to  —64*2°,  b.  p.  32 — 33°/74S  mm.,  which  becomes  transformed  into  a  dark  brown  polymeride 
explodes  violently  when  moderately  heated  or  brought  which  explodes  violently  on  contact  with  a  hot  wire, 
into  contact  with  air,  is  stable  towards  light,  and  is  Dichlorodiacetylene,  m.  p.  2 — -3°,  is  prepared  by  the 
converted  by  chlorine  in  carbon  tetrachloride  into  action  of  alkaline  hypochlorite  at  0°  on  diacetylene 
hexachloroethane,  m.  p.  1S7°,  and  "by  bromine  water  in  an  atmosphere  of  nitrogen  in  the  absence  of  light; 
into  ap-diekloro-aapp-tetrabromoethane,  m.  p.  209 —  it  is  characterised  by  conversion  into  a  mixture  of 
210°  after  darkening  at  200°.  Dibromoacctylcnc,  cis-  and  trxi\s-a.S-dickloro-a.fiyS4elraiodo-AaY-bu(adiem, 
m.  p.  — 25°  to  — 23°,  prepared  similarly,  is  converted  from  which  a  homogeneous  substance,  m.  p.  155— 
by  cautious  treatment  with  bromine  or  iodine  into  157°,  is  isolated.  Dibromodiacetylene,  m.  p.  49—50°, 
tetrabromoethylene,  m.  p.  55 — 57°,  and  ap-dibromo-  exploding  at  07°,  forms  characteristic  clouds  when 
ap-di-iodoethyiene,  m.  p.  S3°.  Potassium  propiolate  exposed  to  air  and  may  ultimately  explode.  When 
and  hypochlorite  give  chloropropiolic  acid ,  this  does  not  occur,  the  residue  consists  of  a  small 

CCliOCOgH,  in.  p.  G9 — 70°,  completely  stable  when  amount  of  a  dark  brown  polymeride  and  the  gaseous 
isolated  but  rapidly  passing  in  alkaline  solution  into  product  contains  hydrolysable  bromine  and  ozone, 
malonic  acid.  It  is  transformed  by  boiling,  aqueous  It  is  transformed  by  an  excess  of  bromine  in  chloro- 
barium  hydroxide  into  chloroacetydene  and  barium  form  into  0L0L$y$8-hexabromo-AaY-butadieiie,  m.  p.  52— 
malonate.  With  concentrated  hydrochloric  acid  it  54°,  and  by  an  excess  of  iodine  in  ether  into  the 
yields  pp -dichloroacrylic  acid,  m.  p.  76 — 77°.  Bromo-  two  forms  of  uS-dibromo-a.fiy§-tdmiodo-Aav-bittadmi, 
propiolic  acid,  m.  p.  84 — SC°,  is  converted  by  bromine  m.  p.  ICO — 162°  and  12S — 130°,  respectively.  Di* 
into  app-tribromoacrylic  acid,  in.  p.  116 — 11S°.  iododiacctylene,  m.  p.  101 — 102°,  exploding  at  102° 
Phenylacetylene  is  transformed  by  potassium  hypo-  is  converted  into  u-fiyS-tetrabromo-otS-di-iodo-Aw-bniodi- 
bromito  solution  containing  a  little  potassium  stearate  cm,  m.  p.  57 — 60°.  Di-iododiacetylene,  when  pro- 
into  a-bromo-p-phenylacetylone,  b.  p.  SS — S9°/13  served,  gradually  becomes  black  and  metallic.  At 
mm.,  converted  into  the  corresponding  di-iodido,  this  stage  the  product  has  lost  iodine  and  gained 
m.  p.  63 — 64°,  and  by  concentrated  sulphuric  acid  oxygen  in  very  small  amount  and  is  highly  explosive, 
into  co-bromoacetopkenone.  a-Bromo-Aa-hepfcinene,  When  further  preserved,  the  explosive  property  is 
b.  p.  57 — 57'5713  mm.,  164 — 1657748  mm.,  is  gradually  lost  without  change  in  the  appearance  or 
described.  The  following  substances  are  prepared  iodine  content.  The  polymerisation  of  dibromo* 
by  shaking  the  requisite  alcohol  with  an  excess  of  and  dicliloro-diacetylene  appears  to  follow  a  similar 
liypobromito  :  a.-bronio-y-methyl-Aa-butinen-y-ol,  b.  p.  course.  The  changes  suffered  by  di-iododiacetylene 
687I5  mm.,  df  1*4505;  a-bronw-y-methyl-Aa-jyenlinen-  when  heated  in  benzene,  ether,  or  glacial  acetic  acid 
y-ol,  b.  p.  76'5°/14*5  mm.,  df  1*378*3;  a-bromo-y-  are  described. 

ethyl- Aa-pentinen-y-ol,  b.  p.  87714*5  mm.,  m.  p.  16 —  Magnesium  diacetylene  dibromide,  prepared  from 

17*5°  (p -nitrobenzoate,  m.  p.  75*5 — 76° ;  p-nitrobenzo-  diacetylenc  and  magnesium  ethyl  bromide  in  ether, 
ate  of  bromine-free  alcohol,  m.  p.  54 — 57*5°);  a -bromo-  is  converted  by  carbon  dioxide  into  diacetylenedi* 
ySS-trimetkyl-A^-pentinen-y-ol,  b.  p.  S9°/14*5  mm.,  m.  p.  carboxylic  acid  in  small  yield  and  by  acetaldehyde  into 
38 — 39°  (semihydrate,  m.  p.  52 — 52*5°).  l-(3 -Bromo-  Av'-octadi-incne-firi-diol,  m.  p.  108 — 109°,  by  acetone 
eikinylcyclohexanol,  m.  p.  55*5 — 56*5°,  b.  p.  89 — 90°/  into  fa-dimelhyl-A^-octadi-inene-fc-diol,  m.  p.  129- 
0*3 — 0*4  mm.,  is  prepared  under  widely  varied  con-  130°,  and  by  acetophenone  into  f ‘,ri-dvphenyl-A'l'-odn • 
ditions  of  concentration  of  alkali.  With  p-nitro-  di-inene-^-diol  (two  forms,  m.  p.  195°  and  in.  p.  112- 
benzoyl  chloride  in  chloroform  and  pyridine  it  affords  143°,  respectively). 

the  corresponding  p -nitrobenzoate,  m.  p.  90*5 — 91°,  aPyy88-Hexabromo-A'J-buteno  is  debrominated  fe 
reduced  by  titanium  trichloride  to  the  p-amino-  vinylacetyleno  by  zinc  and  alcohol,  magnesium  w 
benzoate,  m.  p.  127 — 127*5°  (decomp.).  [The  p-nitro-  ether,  or  zinc  coated  with  copper  in  acetone ;  previous 
benzoate  and  p-aminobenzoate  of  1-ethinylcycZohexanol  failures  to  recognise  the  course  of  the  reaction  are 
have  m.  p.  66 — 66*5°  (corr.)  and  97 — 98*5°  (corr.),  due  to  the  unusual  retention  of  the  gas  by  the  solvent, 
respectively*.]  l-f-Chloroethinylcyclokexanol,  m.  p.  H.  WuZN- 

51-5 — 52°,  b.  p.  98°/13  mm.,  is  described,  cyclo-  Law  of  periodicity.  P.  Petrenko-I^utschKE-0 
Pentadienc,  diluted  with  light  petroleum,  is  con-  (Bcr.,  1930,  63,  [B],  1900 — 1902). — See  this  vol*> 
verted  by*  hypobromite  into  the  corresponding  hexa-  M.  Wbe& 

broniocycAopentadiene.  m.  p.  86 — 87°,  b.  p.  147°/0*25  Partial  abnormal  reaction  of  p-substituK“ 
mm. ;  the  corresponding  Aea-ac/doro-compound,  b.  p.  allyl  bromides  with  magnesium  orga? 

78 — 7971  mm.,  is  described.  1  :  1  :  3-Tribromo-  bromides.  C.  Prevost  and  J.  DaimaT  (Bou-  ‘-’.P®* 
indene,  m.  p.  104*5 — 105°,  and  1:1:3 -trichloro-  chirn.,  1930,  [iv],  47,  5SS — 594). — With  .=7  c 
indene,  m.  p.  76°,  b.  p.  134°/18  mm.,  have  been  reagents  P-substituted  allyd  bromides  give  a  “lV  ut 
prepared.  H.  Wren.  of  two  isomeric  olefines,  which  usually  di£Ferby> 

10°  in  b.  p.  and  can  be  separated  with  a  good  tw 

Replacement  of  positive  hydrogen  by  halogen,  column.  The  method  affords  a  more  convfr,  . 
II.  Dihalogenodiacetylenes.  F.  Straus,  L.  Kol-  method  of  obtaining  branched  olefines  from  a-°lc“. 
Lek,  and  H.  Hauptmann  (Ber.,  1930,  63,  [B],  1SS6 — *  aldehy*des  such  as  crotonaldekyde  and  ciruiama 
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liyde.  Tlius  with  a  slight  excess  of  magnesium  ethyl 
bromide  a-bromo-A^-pentene,  prepared  from  the 
corresponding  vinylcarbinol,  yields  y-ethyl-A“-pcntene, 
b.  p.  85°,  d~  0-694S,  ri"  1-3966  ( dibromide ,  b.  p.  93-5°/ 
latum.,  d2i  1-5251,  n~*  1-5006,  converted  by  alcoholic 
potassium  hydroxide  into  y-ethyl-A“-propincne,  b.  p. 
87°,  dr  0-7272,  n~  1-4023,  which  does  not  yield  the 
characteristic  acetylene  precipitates  in  the  usual  way, 
but  with  silver  nitrate  gives  a  silver  derivative, 
C7H10Ag) ;  the  yield  of  the  branched  olefine  is  about 
threo  to  four  times  that  of  the  linear  hydrocarbon. 
Similarly,  magnesium  phenyl  bromide  yields  y-phenyl- 
A'-penteno,  b.  p.  71°/12  mm.,  191-5°/760  ram.,  f 
0-8818,  ria  1-5030,  and  about  two  to  throe  times  as 
much  E-phenyl- AP-pentcne,  b.  p.  S2°/12  mm.,  205°/ 
700  mm.,  dil  0-SS43,  «sl  1-5060,  and  cinnamyl  broiuido 
aud  magnesium  ethyl  bromide  yield  y-phenyl-A'1- 
pentene,  b.  p.  65-5°/9  mm.,  dn  0-8848,  ?in  1-5070,  and 
about  twice  as  much  a-phcnyl-Aa-pcntcnc,  b.  p.  87-5°/ 
9  mm.,  217°/760  mm.,  d17  0-8924,  n17  1-5318  (di- 
bromido,  m.  p.  62 — 62-5°),  together  with  some  di- 
ciunamyl,  m.  p.  81°.  R.  Brightman. 

4'-Iododiphenyl-4-carbimide  as  a  reagent  for 
alcohols.  I.  Corresponding  urethanes  from 
fatty  unsaturated  alcohols.  S.  Kawai.  II. 
Corresponding  urethanes  derived  from  Cj  to  Cjg 
normal,  saturated  primary  alcohols.  S.  Kawai  and 
K.Tajiura  (Sci.  Papers  Inst.  Phys.  Chem.  Res.,  Tokyo, 
1930, 13,  200—269,  270— 275).— I.  p-Anthraquinonyl- 
carbiinido  (I)  and  p-diplicnylaminophenylcarbimide 
(II)  are  not  suitablo  as  general  reagents  for  alcohols, 
owing  to  the  small  solubilities  of  the  derivatives  in 
the  common  organic  solvents  and  the  relatively  low 
ni.  p.  of  the  derivatives  of  the  latter.  Compound  I, 
m.  p.  163 — 165-5°,  is  best  prepared  by  heating 
H-aminoanthraquinone  with  carbonyl  chloride  in 
toluene  at  92 — 102°  for  4  hrs.  The  following  anthra- 
quinonylurcthanes  are  described  :  allyl,  m.  p.  255 — 
256°  (decomp.);  cetyl,  m.  p.  203 — 204°;  ethyl,  de- 
comp.  271 — 272°;  methyl,  dccomp.  284 — 2S5° ; 
e-odadectjl,  m.  p.  202-5 — 203-5°;  and  geranyl,  m.  p. 
1‘3°.  Compound  II  is  prepared  by  the  reduction 
d  mono-p-nitrotriphcnylaminc  (from  p-iodonitro- 
benzenc,  diplienylamine,  anhydrous  potassium  carbon¬ 
ate,  copper  powder,  and  a  little  xylene  at  210 — 220°) 
with  zinc  and  acetic  acid,  followed  by  treatment  with 
carbonyl  chloride  in  toluene  solution  at  S5°.  The 
following  (A'-diphcnylamino)phcnyl  urethanes  are  de¬ 
scribed  :  ethyl,  m.  p.  134 — 135°;  cetyl,  m.  p.  95-5 — 
96-5°;  and  oleyl,  m.  p.  7S— 78-5°. 

The  best  reagent  is  4'-iododiphenyl-4-carbimidc, 
which  is  prepared  as  follows :  4-amino-4'-iododi- 
phenyl,  m.  p.  loo — 167°,  converted  into  the  benzyl- 
wene  derivative,  m.  p.  207-5 — 209°  (with  benz- 
ddcliydo  in  alcoholic  solution),  then  into  4'-ioc/o- 
4o minodiphenyl  hydrochloride,  m.  p.  295°  (decomp.), 
Jith  alcoholic  hydrochloric  acid,  and  finally  into 
1  ’ l°d-odiphtny  1-4- carb imide,  m.  p.  100 — 101°,  with 
carbonyl  chloride  in  toluene.  The  following  4'-iodo- 
diphenyl  urethanes  are  described  :  ethyl,  m.  p.  200 — 
and  cetyl,  m.  p.  I3S— 138-5°. 

II-  The  following  4'-iododiphcnvl  urethanes  are 
prepared  by  heating  4'-iododiphem-l-4-oarbimide  and 
Ul°  Mlu>valent  amount  of  alcohol  in  benzene  solution 


for  1  hr. :  methyl,  m.  p.  191-1°;  propyl,  m.  p.  188-7°; 
amyl,  m.  p.  165-3—165-5° ;  hexyl,  m.  p.  156-1—156-3° ; 
heptyl,  m.  p.  150-1 — 150-9° ;  octyl,  m.  p.  148-2 — 149-2° ; 
nonyl,  m.  p.  14S-4 — 149-2° ;  dccyl,  m.  p.  147° ;  undecyl, 
m.  p.  146-3 — 146-5°;  dodecyl,  m.  p.  145-7°;  Iridecyl, 
m.  p.  144-0 — 144-5°;  ieircidccyl,  m.  p.  142-2 — 143°; 
■pcnladccyl,  m.  p.  141-3 — 141-5°;  heptadexyl,  m.  p. 
138-5° ;  and  odadecyl,  m.  p.  137-2—137-5°. 

A.  I.  Vogel. 

Micro-determination  of  hydroxyl  groups. 
P.  M.  Marrian  and  G.  F.  Marrian  (Bioeliem.  J., 
1930,  24,  746 — 752). — A  micro-method  for  determin¬ 
ing  the  percentage  of  hydroxyl  in  the  higher  fatty 
alcohols  based  on  tho  volumetric  determination  of 
tlio  methane  evolved  when  an  alcohol  reacts  with 
Grignard’s  reagent  is  described.  Results  accurate  to 
±8%  are  obtained  when  the  alcohol  is  readily  soluble 
in  the  ether  of  the  Grignard  reagent.  Tho  use  of 
pyridine  as  a  solvent  of  alcohols  leads  to  untrustworthy 
results.  S.  S.  Zilva. 

Semi-specific  determination  of  small  quanti¬ 
ties  of  saturated  alcohols.  W.  Ponndorf  (Z. 
anal.  Chcm.,  1930,  80,  401 — 430). — A  mixture  of 
40  c.c.  of  carbon  tetrachloride,  20  c.c.  of  the  alcohol 
solution,  2-75  c.c.  of  a  solution  of  30  g.  of  sodium 
nitrite  in  70  c.c.  of  water,  and  5  c.c.  of  a  7-5% 
solution  of  hydrogen  chloride  is  shaken  for  30  see., 
the  carbon  tetrachloride  is  run  off  into  40  c.c.  of  a 
solution  containing  50  g.  of  sodium  hydrogen  carbon¬ 
ate  and  4  g.  of  sodium  nitrite  per  litre,  and  tho 
mixture  shaken  for  15  see.  and  allowed  to  settle  for 
3  min.  Tho  heavy  layer  is  then  transferred  to  a 
stoppered  flask.  The  liquid  from  tho  first  extraction 
i3  again  extracted  with  30  c.c.,  then  with  25  c.c.  of 
the  tetrachloride,  and  treated  as  before.  Tho  com¬ 
bined  extracts  aro  treated  with  a  20%  solution  of 
manganese  sulphate  in  iV-sulpliuric  acid  and  with  a 
measured  amount  of  OTiV-permanganatc  to  give  at 
least  5  c.c.  in  excess  of  that  required  to  oxidise  tho 
nitrite,  and  the  mixture  is  well  shaken  for  10  min. 
The  excess  of  permanganate  is  then  determined  iodo- 
metrically  after  addition  of  4  g.  of  potassium  iodide, 
no  starch  being  necessary.  With  slight  modifications 
the  method  is  also  available  for  microchemical 
analysis;  it  is  more  rapid  than  that  of  Fischer  and 
Schmidt  (A.,  1924,  ii,  427)  and  requires  no  special 
apparatus.  Aldehydes,  ketones,  carboxylic,  amino-, 
and  hydroxy-acids,  esters,  and  sugars  do  not  inter¬ 
fere,  but  substances  with  othylenic  side-chains, 
amines,  and  phenols  must  bo  absent. 

A.  R.  Powell. 

Catalytic  dehydrogenation  of  isopropyl  alcohol. 
W.  A.  Lott  and  W.  G.  Christiansen  (J.  Amer. 
Pharm.  Assoc.,  1930,  19,  570— 571).— tsoPropyl 
alcohol  is  almost  quantitatively  converted  into  acetone 
in  presence  of  broken  crucible  graphite  at  400°.  Tho 
results  of  Trautz  and  Winkler  (A.,  1922,  i,  909),  wlio 
obtained  only  propylene  under  similar  conditions,  arc 
jirobably  explained  by  differences  in  tho  physical 
structure  of  the  catatyst.  H.  E.  F.  Notton. 

Preparation  of  allyl  alcohol  by  means  of  formic 
esters  of  glycerol.  R.  Delab v  and  P.  A.  Dubois 
(Bull.  Hoc.  chim.,  1930,  [iv],  47,  565 — 588). — Esterific¬ 
ation  of  gtyeorol  witli  87-0%  formic  acid  at  100° 
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gives  in  2  hrs.  an  equilibrium  mixture  from  which 
a  monoformin,  b.  pi  154 — 157°/10  mm.,  1-293, 
wif5  1-4614,  and  a  diformin,  b.  p.  14S — 149°/15  mm., 
djj  1-321,  rig'4  1-4491,  have  been  obtained.  The  same 
equilibrium  is  obtained  in  24  hrs.  at  the  ordinary 
temperature.  The  action  of  sodium  formate  at  150 — 
160°  on  glycerol  a-monochlorohydrin,  b.  p.  118 — 
119-5°/17  mm.  (obtained  from  ay- d ichlorohydrin 
through  epichlorohydrin  in  74%  yield),  yields  a 
product  containing  87%  of  monoformin  and  13%  of 
glycerol.  ay-Dichlorohydrin  similarly  yields  a  di¬ 
formin,  b.  p.  144 — 146°/11 — 12  mm.,  dj  1-322,  dJs'J 
1-305,  mJs:<  1-4486;  the  presence  of  solvents  docs  not 
improve  the  yield.  a[i-Dibromohydrin,  b.  p.  103 — 
104°/12  mm.,  obtained  in  85%  yield  by  brominating 
allyl  alcohol  in  carbon  disulphide  below  —5°,  with 
sodium  formate  at  154 — 160°  yields  a  similar  diformin, 
b.  p.  151 — 153°/17  mm.,  df  1-321,  nf  1-4503. 

When  heated  in  an  evacuated  sealed  tube  the 
monoformin.  obtained  by  esterification  yields  mainly 
allyl  alcohol  with  some  allyl  formate,  carbon  mon¬ 
oxide  and  dioxide.  The  decomposition  temperature, 
2S6°,  giving  a  maximum  yield  (57%)  of  allyl  alcohol 
corresponds  with  the  minimum  formation  of  carbon 
monoxide.  Although  in  the  case  of  the  monoformin 
obtained  from  a-ehlorohydrin  the  maximum  formation 
of  allyl  alcohol  also  occurs  at  the  temperature  (301°) 
giving  a  minimum  formation  of  carbon  monoxide, 
the  pyrolysis  results  indicate  that  the  two  products 
arc  essentially  different.  Decomposition  commences 
at  150°  in  a  vacuum  and  at  200“  under  atmospheric 
pressure  with  scission  into  carbon  monoxide  and 
glycerol.  Only  4%  of  the  theoretical  yield  of  allyl 
alcohol  is  obtained,  a  violent  evolution  of  gas  occurring 
at  220°.  This  result  is  partly  due  to  the  presence  of 
glycerol  in  the  formin,  since  a  mixture  of  S4%  of  the 
monoformin  obtained  by  esterification  and  16%  of 
glycerol  yielded  only  22%  of  allyl  alcohol,  although 
the  decomposition  was  less  violent.  Pyrolysis  of  the 
diformin  at  202 — 248°  gives  a  little  allyl  alcohol,  but 
about  four  times  as  much  allyl  formate,  the  main 
reaction  thus  being  C-H5(OH)(CHO,)2 — v-CO„+ 
H20+CH2:CH-CH2-0-C0-H.  Some  free'  formic  acid 
and  glycerol  result  from  hydrolysis  of  the  formate  by 
the  water  formed.  Quantitative  investigation  of  the 
gases  produced  by  pyrolysis  in  a  vacuum  and  under 
atmospheric  pressure  indicate  that  the  diformin 
obtained  by  esterification  is  intermediate  in  com¬ 
position  between  the  diformins  obtained  from  ay-di- 
chlorohydrin  and  ag-dibromohydrin. 

The  following  process  gives  a  yield  of  70 — 75%  of 
allyl  alcohol  on  the  glycerol  used :  300  g.  of  96% 
formic  acid  are  added  to  184  g.  of  glycerol  (dehydrated 
at  150 — 160°)  and  the  mixture  is  heated  for  2  hrs. 
at  65°/110— 120  mm.  and  then  distilled  at.  40  mm. 
during  1  hr.,  and  finally  to  110°.  200  Grams  of  96% 
formic  acid  are  then  added  and  after  15  min.  at 
63°/80  mm.  the  mixture  is  allowed  to  distil  to  135“/ 
35  mm.  during  1  f  hrs.  The  temperature  is  then 
slowly  raised  to  190°  and  pyrolysis  effected  at  215 — 
220°  for  1  hr.  and  finally  at  250°. 

a (3-Dichl or ohydrin,  b.  p.  79 — S0-5°/18  mm.,  179 — 
181°/760  mm.  (slight  decomp.),  df  1-345,  nf  1-4875 
( benzoate ,  b.  p.  ISO — 183°/24  mm.,  d;i  1-290;  p-nitro- 
benzoale,  m.  p.  37 — 38°),  is  obtained  in  30%  yield 


by  chlorination  of  allyl  alcohol  below  —5°.  IVith 
sodium  phenoxide  it  yields  ay-diphenoxypropan-g-ol, 
m.  p.  79°.  The  action  of  cold  acetic  acid  on  epi- 
chlorohydrin  in  presence  of  ferric  chloride  yielded 
only  25%  of  acetochlorohydrin,  b.  p.  1  IS — i20'/17 
mm. ;  the  92%  yield  claimed  by  Knoevenagel  (A., 
1914,  i,  163)  is  obtained  only  after  15  days  at  30-40° 
or  2  days  at  80°.  With  thionyl  chloride  this  yields 
ay-dichloro- p-acetin,  b.  p.  84 — 86°/18  mm.,  con¬ 
verted  into  ay-dichlorohydrin  by  alcoholysis,  showing 
that  in  presence  of  ferric  chloride  the  (3-aceto-  and  not 
the  y-aceto-chlorohydrin  is  formed.  It.  Biughtman. 


Catalytic  decomposition  of  divinyl  [ethylene] 
glycol  by  reduced  copper.  E.  Urion  (Compt. 
rend.,  1930,  191,  263 — 265). — When  Aoe-hexadicuc- 
yS-diol  is  decomposed  with  reduced  copper  in  place 
of  alumina  (this  vol.,  1039),  a  mixture  of  acraldchydc, 
propaldohyde,  A'-cydopentenc-l-aldehydc  {loc.  oil.), 
dipropionyl ,  b.  p.  130°/760  mm.,  32°/10  mm.,  in.  p. 
about  —10°,  df  0-941,  irjj  1-4130  \dioximc,  m.  p.  185°; 
osazonc,  m.  p.  161°;  semicarbazone,  m.  p.  270’ 
(partial  dccomp.)],  a  compound,  CGH802,  m.  p.  104-5° 
(formed  by  dehydrogenation),  and  propionykthyl 
carbinol,  b.  p.  57— 5S°,/10  mm.,  df  0-956,  rig  1-4340, 
is  produced.  Dipropionyl  is  probably  formed  by  the 
ay-migration  of  two  hydrogen  atoms  of  the  glycol, 
yielding  A88-hcxadiene-y8-diol  (the  dienol  form  of 
dipropionyl).  Propionylethylcarbinol  results  from 
the  primary  addition  of  tiro  hydrogen  atoms  across 
one  double  linking  and  a  subsequent  transformation 
of  A»-  into  A8-hexcnc-y8-diol  (the  enolic  form  of  the 
ketol).  H.  Burton. 

Synthesis  of  styracitol.  L.  Zervas  (Bcr.,  1930, 
63,  [A],  16S9 — 1690). — Tetra-acetyloxyglucal  is  con¬ 
verted  by  successive  hydrogenation  in  glacial  acetic 
acid  in  presence  of  spongy  palladium  and  hydrolysis 
with  barium  hydroxide  into  styracitol,  m.  p.  151 
(corr.),  [a]1,;  —49-4°  in  water,  which  is  therefore  a 
1  :  5-anhydro-d-sorbitol.  H.  WkeS- 

Preparation  of  acetals.  II.  Acetals  of  mono- 
hydric  alcohols.  H.  D.  Hinton  and  J.  A.  Nied"'- 
land  (J.  Arner.  Chen®  Soc.,  1930,  52,  2892 — 2S9G).—- 
The  authors’  method  (this  vol.,  745)  has  been  applied 
to  the  preparation  in  yields  of  30 — 54%  of  the 
theoretical  of  a  representative  series  of  ethylideue 
ethei-s,  of  which  the  following  are  new :  iso -prom 
b.  p.  S2 — S4°,  df  0-7S55,  nf  1-3790;  sec.-n-J#. 
b.  p.  55— 60°/16  mm.,  rig  1-3965;  a-methylindyl,  b.  P- 
120— 123°,  df  0-8128,  nf  1-4069 ;  rf-dimethylpropf. 
b.  p.  142 — 145°,  rig  1-4095 ;  a -ethylpropyl,  b.  p.  1*0" 
121°,  df  0-8120,  m'S  1-4050;  xx-dimethylpropyl,  >>•  P- 
.  90—93°,  df  0-8278,  nf  1-3965 ;  a -methyl- ^ethylpropyl 
b.  p.  96—99°,  nf  1-3872 ;  wx-dietliylpropyl,  b.  p. 

116°,  nf,  1-4135 ;  u-methyl-a-ethylamyl,  b.  p.  125-1*’ 
rig  1-4145;  tetrahydro-a-furfuryl,  b.  p.  153— j&l 
18  mm.,  df  1-3700,  rig  1-4503 ;  cyclohexyl,  b.  p.  Dl" 


134716  mm.,  df  0-9560,  nf  1-4651;  ban 
187— 189°/16  mm.,  df  1-0455,  rig  1-5397: 
■methyl,  b.  p.  201 — 202°/18  mm.,  rig  1-5545; 
ethyl',  b.  p.  204— 205710  mm.,  df  1-0180,  n\ 
a-phenyhlhyl,  b.  p.  164 — 166717  mm.,  «I 
a -phenylpropyl,  1).  p.  185 — 1S7°/16  mm.,  «: 
a-phenyl-a-methylpropi/1,  b.  p.  200°/14  mm-,  >'< 
and  triphenylmethyl,  b.  p.  211°/18  mm.,  11 


diphenyl- 
i-phenyl- 
if,  1-53021 

2  1-5365: 
rf  1-5495; 

4  1-5S01: 

n.  p-  93:i 
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t thylidene  ethers.  Commercial  ferf.-butyl  alcohol  gives 
an  clhylidene  ether,  b.  p.  78 — 81°,  df  0-852S,  n'if 
H050,  but  the  pure  alcohol  docs  not  react.  Fur- 
furyl  alcohol,  tetramethyldiaminobenzhydrol,  borneol, 
and  tcrpincol  also  fail  to  yield  acetals  by  this  method. 
Elhylidcne  sec. -octyl  ether,  decomp,  above  180°/20  mm., 
could  not  be  isolated.  The  ease  of  acetal  formation 
from  tertiary  alcohols  increases  with  increasing  carbon 
content  and  the  b.  p.  of  the  acetal  is  lower  than  that 
of  the  parent  alcohol.  II.  E.  F.  Notton. 

Photochemical  reactions  among  derivatives  of 
o-nitrobenzylideneacetals.  V.  Tri-o-nitro- 
benzylidenesorbitol.  I.  Tanasescu  and  E.  Macov- 
sky.— See  this  vol.,  1039. 

Oxidation  of  sulphides  by  perbenzoic  acid. 
III.  Oxidation  of  aa'-  and  pp'-halogeno-sub- 
stituted  sulphides,  of  (ip'-dihydroxydiethyl  sul¬ 
phide,  and  unsaturated  sulphides.  L.  N.  Lewin 
(J.  pr.  Chcrn.,  1930,  [ii],  127,  77— 91).— The  oxid¬ 
ation  with  perbenzoic  acid  was  carried  out  in  dilute 
chloroform  solution  at  —2°,  the  resultant  benzoic 
acid  being  generally  removed  by  dry  gaseous  ammonia 
at  —15°;  in  the  conversion  of  sulphides  into  sulph- 
oxides  1  mol.,  and  of  sulphoxides  into  sulphoncs 
0-5  mol.,  of  oxygen  is  required.  Thus  aa'-dichloro- 
dimcthyl  sulphide  afforded  «a ' -diehlorodimethylsul- 
phone,  m.  p.  70-5 — 72°  (corr.),  and  the  following 
compounds  were  obtained  from  the  appropriate 
sulphides  :  ax' -dichlorodielhyl  sulphoxide,  b.  p.  6S — 
|  70°/l — 2  mm.,  df  1-3106,  nf,  1-5089,  and  -sulphone, 

m.  p.  78 — 80°;  -dibromodielhyl  sulphoxide,  m.  p. 

100-101-4°  (corr.  dccomp.),  and  -sulplione,  m.  p. 
111-112-5°  (corr.);  P(3'-dihydroxydiethyl sulphoxide, 
m.  p.  Ill — 112°  [converted  by  phosphorus  tribromidc 
or  hydrobromic  acid  (d  1-38)  into  (JS'-dibromodiethyl 
sulphide,  m.  p.  30 — 33°],  and  -sulphone,  m.  p.  57 — 58° 
(unaffected  by  phosphorus  tri-chloride  or  -bromide, 
and  by  hydrobromic  acid) ;  divinyl  sulphoxide,  b.  p. 
Sl°/16  mm.,  df  1-084,  nf!  1-5100,  and  -sulphone  (1), 
b.  p.  102— 108°,/8  mm.,  df  1-1794,  nf,  1-4799  [the 
constitution  of  tlicso  and  other  unsaturated  com¬ 
pounds  (see  below)  is  supported  by  the  molecular 
refractivities,  using  Strccker  and  Spitaler’s  constants 
(A.,  1926,  1082)  for  sulphur,  sulphoxy-,  and  sulphone 
groups,  and  by  their  non- reaction  with  concentrated 
magnesium  chloride,  or  with  ferric  chloride  or  copper 
sulphate  solutions,  and  therefore  indicative  of  the 
absence  of  the  ethylene  oxide  group,  and  also  by  the 
formation  of  aa' (US' -letrabromodielhylsulphone,  m.  p. 
130°,  from  I  and  bromine  in  carbon  tetrachloride 
solution];  diallyl  sulphoxide,  b.  p.  107— 109°/7— 8 
mm.,  df  1-0261,  ni,0  1-5115  (from  allyl  sulphide, 
o.  p.  36°/16  mm.,  prepared  by  the  action  of  potassium 
sulphide  on  ally!  chloride  in  alcoholic  solution),  and 
• sulphone ,  b.  p.  114°/5  mm.,  df  1-1215,  nf  1-4893  (the 
latter  yields  [i'i'yy'-telrabromodipropylsulphone,  m.  p. 
98—100°,  with  bromine  in  carbon  tetrachloride 
solution). 

S  It  is  considered  that  oxonium  compounds  are  inter¬ 
mediately  formed  by  the  addition  of  perbenzoic  acid 
to  the  sulphur  atom  and  to  the  sulphoxy-group.  The 
details  for  the  preparation  of  perbenzoic  acid  from 
oenzoyl  peroxide  in  75 — S0%  yield  are  given. 

A.  I.  Vogel. 


Determination  of  organic  acids  in  mixtures. 
I.  Determination  of  fatty  acids  in  mixtures  by 
partition  between  isopropyl  ether  and  water. 
C.  H.  Werkman  (Ind.  Eng.  Chem.  [Anal.],  1930,  2, 
302 — 304). — -Acetic,  propionic,  and  butyric  acids  in 
mixtures  are  determined  by  measuring  the  distribu¬ 
tion  between  isopropyl  ether  and  water.  The  par¬ 
tition  coefficients  of  acetic,  propionic,  and  butyric 
acids  at  25°  between  isopropyl  ether  and  water  are 
0-168,  0-S09,  and  1-717,  respectively,  i.e.,  in  the  ratio 
1  : 4-9  :  10-2.  The  range  of  the  partition  coefficients 
is  therefore  about  five  times  the  range  of  the  distill¬ 
ation  constants  of  these  acids.  The  method  is  par¬ 
ticularly  applicable  to  the  determination  of  volatile 
acids  in  fermentation  liquids.  E.  >S.  Hedges. 

n -Fa tty  acids.  F.  Francis,  S.  H.  Piper,  and  T. 
Malkin  (Proc.  Roy.  Soc.,  1930,  A,  128,  214—252). 
— A  number  of  normal  fatty  acids  have  been  syn¬ 
thesised,  that  containing  17  carbon  atoms  from  pure 
palmitic  acid,  those  containing  19,  20,  and  21  from 
stearic  acid,  and  those  containing  from  23  to  26  from 
bchcnic  acid  obtained  by  the  reduction  of  erucic  acid. 
The  m.  p.  of  the  acids  from  C!14  to  C2S  and  of  their 
ethyl  esters  were  determined.  Tho*  latter  when 
plotted  against  the  carbon  contents  of  the  respective 
acids  lie  on  a  smooth  curve;  the  differences  between 
the  m.  p.  of  the  esters  and  those  of  tho  acids  plotted 
against  the  carbon  content  of  the  acid  lie  on  two 
straight  lines,  one  for  the  odd  and  the  other  for  the 
even  acids,  whilst  tho  data  for  the  acids  give  two 
smooth  curves,  one  for  the  odd  and  tho  other  for  tho 
oven  series.  The  m.  p.  of  equimolccular  mixtures  of 
acids  where  the  acid  with  an  even  number  of  carbon 
atoms  has  tho  longer  chain  lie  on  a  smooth  curve 
when  plotted  against  the  carbon  content.  Those  in 
which  the  odd  acid  has  the  longer  chain  lie  on  a 
second  curve  which  falls  below  the  first.  Tho  crystal 
spacing  of  the  acids  was  determined  by  means  of  an 
X-ray  examination,  using  tho  Ka  lino  of  iron  and 
copper.  Tho  spacings  of  both  tho  odd  and  even 
acids  are  linear  when  plotted  against  the  number  of 
carbon  atoms  in  tho  chain ;  in  certain  eases  two  typos 
of  spacing  are  observed,  according  to  whether  tho 
acid  crystallises  from  solution  (stable  form  at  the 
ordinary  temperature)  or  whether  it  separates  from  the 
molten  state.  Equimolccular  mixtures  were  also  in¬ 
vestigated.  Mixed  crystals  are  formed  with  great  ease 
and  tend  to  assume  alternately  the  habit  of  the  odd  and 
even  acids,  the  form  assumed  being  that  of  the  shorter 
molecule.  It  is  shown  that  a  mixture  will  not  as  a 
rule  give  as  many  orders  of  reflexion  as  a  pure  acid, 
and  in  no  case  gives  the  two  spacings  and  the  m.  p. 
coinciding  with  those  of  a  pure  acid.  Details  are 
given  of  the  isolation  and  examination  of  a  number 
of  acids  obtained  by  the  oxidation  of  paraffin  wax  in 
a  current  of  air  at  100°;  in  every  case  the  products 
were  mixtures  of  normal  fatty  acids.  An  account  is 
also  given  of  the  following  acids  isolated  from  natural 
sources  :  arachidie,  lignoccrie,  cerotic,  montanic,  and 
cluytinic;  and  of  fatty  acids  obtained  from  the 
oxidation  of  the  alcohols  present  in  Chinese  wax 
and  carnauba  wax.  All  these,  when  subjected  to  an 
X-ray  analysis,  are  found  to  be  mixtures  of  acids. 

L.  L.  Bircumshaw. 


1162 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Olefiiiic  acids.  II.  Occurrence  of  spon¬ 
taneous  tautomeric  change  at  temperatures  near 
the  b.  p.  R.  P.  Linstead  (J.C.S.,  1930,  1603 — 
1609). — Pure  dry  q/cfohexylideneacetic  acid  and 
q/cfohcxenylacetic  acid  are  interconvertible  in 
carbon  dioxide  at  150°  and  above.  An  equilibrium 
mixture  (the  composition  of  which  was  apparently 
independent  of  temperature)  containing  about  83% 
of  the  cycfohexenylacctic  acid  was  reached  from 
either  side.  At  above  220°  the  change  is  rapid, 
decarboxylation  with  formation  of  methylenecycZo- 
liexane  occurring  simultaneously. 

Similar  changes  have  been  found  in  cases  of  other 
olefinic  acids;  thus  in  4  hrs.  at  200°  about  30%  of 
cyclopcntylideneacotic  acid  passes  into  its  Py-isomeride 
and  A"--  and  A^-ri-lioxenoic  acids  are  slowly  isomerised 
at  their  b.  p. 

Dimcthylacrylic  and  styrylacctic  acids,  however, 
which  do  not  undergo  tautomeric  interconversion 
when  treated  with  boiling  alkali,  also  appear  to  resist 
the  action  of  heat.  R.  J.  W.  Le  FiiVRU. 

Action  of  zinc  chloride  on  oleic  acid.  K.  H. 
Bauer  and  P.  Panagoulas  (Chem.  Umschau,  1930, 
37, 1S9 — 193). — y-Stcarolactone  could  not  be  detected 
in  the  products  of  the  reaction  of  oleic  acid  and 
sulphuric  acid,  but  it  (24%),  isooleic  acid  (62%),  and 
liydroxystcaric  acid  (14%)  were  obtained  by  heating^ 
oleic  acid  with  zinc  chloride  at  180°.  By  acting  on 
oleic  acid  in  acetic  acid  solution  with  zinc  chloride 
Saytzeff’s  “  wooleic  acid,”  m.  p.  42°  (for  which  the 
constitution  of  a  A‘-octadocenoic  acid  was  confirmed), 
and  a  dihydroxystmric  acid,  m.  p.  77 — 79°,  were  ob¬ 
tained.  The  latter  could  be  distilled  unchanged  in  a 
vacuum,  but  by  heating  at  200°  at  higher  pressures  an 
ostolido  was  formed,  from  which  the  acid  could  be 
regenerated  by  hydrolysis.  E.  Lewkowitsch. 

1  ‘  Acid  ’  ’  potassium  and  sodium  salts  of  normal 
fatty  acids.  T.  Malkin  (Ber.,  1930, 63,  [J3],  1807— 
1811). — Experiments  with  lauric,  myristie,  palmitic, 
stearic,  and  behenic  acids  fail  to  disclose  the  existence 
of  “  acid  ”  salts  such  as  described  by  Ekwall  and 
Mylius  (A.,  1929,  670 ;  this  vol.,  65).  Re-examination 
of  the  products  obtained  by  these  authors  shows  that 
they  are  mixtures .  East’s  method  is  not  applicable  to 
the  determination  of  the  mol.  wt.  of  these  compounds, 
since  the  normal  salt  gives  no  depression  in  camphor 
and  the  depressions  observed  by  Ekwall  and  Mylius 
are  duo  to  the  acid  only.  H.  Wren. 

Iron  soaps  [complex  iron  compounds].  H.  Sal- 
vatekra  (Z.  angew.  Chem.,  1930,  43,  620—622).— 
Precipitation  with  ferrous  sulphate  of  an  aqueous 
solution  of  the  sodium  soap  prepared  from  linseed  oil, 
having  d20  0-9294,  acid  value  2-23,  saponification 
value  194-0,  iodine  value  175-0,  and  mean  mol.  wt. 
276-1,  gave  a  greyish-green  ferrous  soap  containing 
9-2%  Fo.  The  ethereal  solution  rapidly  oxidised  in 
the  air,  changing  from  green  to  blood-red  in  colour ; 
on  evaporation  of  the  ether  a  basic  ferric  soap  with 
8-37%  Fo  was  obtained  as  a  viscous  mass.  Ex¬ 
traction  of  this  mass  with  95%  alcohol  afforded  an 
alcohol-soluble  soap  with  12-35%  Fe  and  a  residue 
with  2-4%  Fe.  Precipitation  of  the  original  sodiuim 
soap  solution  with  fe.rric  chlorido  yielded  a  flocculent 
yellowish-red  substance,  soluble  in  ether;  on  evapor¬ 


ation  of  the  ether  a  red,  viscous  mass  with  0-3%  Fewas 
obtained.  After  exposure  to  the  air  in  thin  films  the 
basic  soap  with  8-37%  Fe  yielded  a  product  with 
7-23%  Fe,  partly  soluble  in  ethyl  acetate,  leaving  a 
residue  with  29-8%  Fe.  Evaporation  of  the  ester 
gave  a  brown  substance  with  4-02%  Fe.  The  fatty 
acids  from  the  soluble  portion  contained  70-lS%  C, 
9-18%  H,  20-64%  O,  and  those  from  the  insoluble 
portion  64-lS%  C,  S-41%  H,  27-41%  O. 

A.  R.  Powell. 

Hydrogenation  of  unsaturated  lactones  to 
deoxy-acids.  W.  A.  Jacobs  and  A.  B.  Scott  (J. 
Biol.  Chem.,  1930,  87,  601 — 613). — When  hydro¬ 
genated  in  alcoholic  solution  in  presence  of  platinum 
oxide,  A^-angelicalactone  yielded  w- valeric  acid,  j 
whilst  A“-angelicalactone  took  up  1  mol.  only  of  ! 
hydrogen  to  give  y-valerolactone,  w-hich  was  resistant 
to  further  hydrogenation ;  in  this  experiment  a  small 
amount  of  w-valeric  acid  was  obtained,  which  is 
accounted  for  by  partial  isomerisation  of  the  A“-lactone 
to  the  AS-form.  aa-Dimcthyl-AB-angelicalactone 
absorbed  2  mols.  of  hydrogen  to  give  aa-dimethyl- 
n- valeric  acid,  whilst  y-methyl-A°-angelicalactcrae 
yielded  y-hcxolactone.  Tne  lactone  of  S-hydroxy-A’'- 
liexenoic  acid  afforded  w-hcxoic  acid,  and,  contrary  fo 
the  statement  of  Mannich  and  Butz  (A.,  1929, 442), the 
lactone  of  S-hydroxy- (3-phenyl- Av-hexcnoic  acid  was 
readily  hydrogenated  to  give  (3-phenyl-?i-hexoic  acid. 
The  general  rule  therefore  holds  that  those  unsaturated 
lactones  in  which  the  doubly-linked  carbon  atom  is  \ 
involved  in  the  lactone  ring  yield  the  corresponding 
deoxy-acid  on  hydrogenation.  C.  R.  Haringion. 

Salts  possessing  o-,  m-,  or  p-quinonoid 

structure.  VII.  R.  Ciusa  and  L.  Musajo  (Gaz- 
zetta,  1930,  60,  486—492;  cf.  A.,  1924,  i,  578).— 
Pyruvic  acid  m-nilrophenylkydrazone  has  in.  p.  226®; 
o-,  m-,  and  p-nitrophenylhydrazones  of  pyruvic  acid 
by  treatment  with  metallic  carbonates  in  aqueous 
solution  or  suspension  yield  salts  of  the  general  formula 
C02X-CMe:N-NH-C6H4-N02.  These  may  also  be 
prepared  by  double  decomposition  of  the  alkali  salts  j 
of  the  hydrazoncs  and  the  appropriate  metallic  salt; 
in  the  case  of  ammonium  salts,  dry  gaseous  ammonia 
is  passed  into  the  alcoholic  solution  of  the  hydrazone, 
and  the  salt  precipitated  by  addition  of  ether.  A 
number  of  metallic  sails  are  described  (ammonium 
jiyruvale  m-nitrophenylhydrazone  has  m.  p.  210 — 211 )  > 
all  are  yellow  with  the  exception  of  cobalt  pyruvate 
o-nitrophonylhydrazone  and  silver  pyruvate  f;-nitu>- 
phenylhydrazone,  wdiich  are  red,  and  for  these  a  cyclic 
structure  is  suggested.  C.  W.  ShoppEE.  . 

Raman  effect  and  problems  of  constitution-  | 
A.  Dadieu  and  K.  W.  F.  Kohlrausch  (Bcr.,  1W  | 
63,  [-B],  1657—1666 ;  cf.  this  vol.,  840).— Comparison 
of  the  Raman  spectrum  of  ethyl  acetoacetate  wi 
those  of  ethyl  acetate,  acetone,  allyl  alcohol,  an^ 
ethyl  benzoate  shows  the  presence  of  the  C.0 
CIO  groups.  Since  the  CIC  liuc  is  very  inar '  ’ 
although  the  cnolic  form  cannot  be  present  m  gre  ^ 
amount,  the  Raman  spectrum  must  be  regardc  “ 
very  sensitive  indicator  of  the  presence  of  the  cu 
variety;  the  presence  of  the  alcoholic  hydroxyl  g  t 
is  faintly  shown.  With  liquid  hydrogen  cJanlif  ,,.y  I 

evidence  of  the  presence  of  a  form  other  than  ■'  j 
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is  inconclusive.  The  Raman  spectra  of  butadiene, 
piperylene,  isoprene,  and  Py-dimethylbutadiene  are 
recorded.  There  appears  to  be  no  reason  for  assum¬ 
ing  that  the  CiC  linking  in  conjugated  systems 
whether  open  or  closed  is  in  a  state  distinct  from 
that  of  an  ordinary  double  linking  of  the  allyl  type. 

H.  Wren. 

Derivatives  of  homolaevulic  acid.  It.  Lukes 
(Chem.  Listy,  1930,  24,  297— 300).— Sec  A.,  1929, 
1165. 

Action  of  ultra-violet  light  on  a-keto-p-methyl- 
butyric  acid.  C.  Fromageot  (Compt.  rend.,  1930, 
191, 49 — 51). — In  neutral  or  alkaline  aqueous  solution, 
in  the  presence  of  air,  a-keto-P-methylbutyrie  acid 
under  the  influence  of  ultra-violet  light  (more  slowly 
by  daylight)  forms  an  oxygenated  compound  which 
is  rapidly  decomposed  by  acids.  The  oxygenated 
compound  is  not  formed  in  the  presence  of  the 
end.  C.  C.  N.  Vass. 

Properties  of  conjugated  compounds.  X. 
Variability  in  the  mode  of  ester  addition  to  buta¬ 
diene  esters  and  ketones.  E.  H.  Farmer  and 
T.  N.  Mehta  (J.C.S.,  1930, 1610— 1616).— It  is  shown 
that  butadiene  esters  can  simultaneously  add  the 
components  of  ester  addenda  at  both  ap-  and 
aS-positions  in  the  butadiene  chain.  Tho  additive 
product  from  methyl  sodiomalonate  and  methyl 
sorbate  has  been  reinvestigated ;  it  was  hydrogenated 
in  aqueous  methyl-alcoholic  solution  in  presence  of 
colloidal  palladium ;  the  oil,  b.  p.  165— 170°/14  mm., 
thus  formed  was  hydrolysed  by  alcoholic  sodium 
hydroxide  and  decarboxylatcd  by  boiling  with  25% 
hydrochloric  acid.  The  solid  product  consisted  of 
P-methylpimelic  acid.  Tho  liquid  product  was  de¬ 
hydrated  by  boiling  with  acetic  anhydride  and 
separated  by  distillation  into  p-metliylpimclic 
anhydride,  decomp,  above  200°/17  mm.,  and 
P-propylglutaric  anhydride,  b.  p.  175°/20  mm. 
(the  yield  of  the  latter  indicated  that  about  7%  of 
the  acid  mixture  was  [3-propylglutaric  acid). 

Ethyl  y-methylsorbato  when  heated  with  cthyd 
cyanoacetate  in  alcoholic  sodium  ethoxido  solution 
for  9  hrs.  at  100°  yielded  an  additive  product,  which 
by  ozonolysis  in  chloroform  and  decomposition  of  the 
ozonides  furnished  acotaldchyde,  p-methyl-kevulic 
acid,  and  the  solid  ketodilactone  of  (3-acetylglutaric 
acid,  m.  p.  9S — 99°,  showing  that  the  additive  product 
is  a  mixture  of  ethyl  a  -  cya  no-  fiy-dimeth  yl-  A^penlen  e- 
^■dicarboxyhie  and  ethyl  a-cyaiw-fi-isobulenyl- 
ghtarate.  R.  J.  W.  Le  Fevre. 

Volumetric  determination  of  tartrates.  P.  H. 
Richest  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  273— 
274). — The  following  method  gives  slightly  high 
results,  but  is  sufficiently  accurate  for  most  purposes. 
50  C.c.  of  solution  containing  not  more  than  30  mg. 
of  tartaric  acid  are  heated  with  10  c.c.  of  20%  sodium 
hydroxide  solution  and  25  c.c.  of  0-liY-potassium 
permanganate  for  30  min.  The  solution  is  cooled  to 
shout  90°,  10  c.c.  of  30%  sulphuric  acid  are  added, 
aud  the  excess  of  permanganate  is  determined  with 
0TAT. potassium  oxalate,  adding  a  slight  excess  of 
the  oxalate  and  titrating  back  with  O-lN-potassium 
Permanganate.  The  method  cannot  be  used  in 
presenco  of  other  organic  substances  which  reduce 


permanganate,  such  as  would  be  found  in  fruit 
juices.  E.  S.  Hedges. 

fsoCitric  acid.  E.  K.  Nelson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  2928— 2933).  — Repetition  of 
Fittig’s  synthesis  (A.,  1S90,  5S6)  gave  pure  isocitric 
acid  (a-hydroxypropano  -  a Py  -  tricarboxylic  acid) 
(+1-5H20),  m.  p.  105°  after  softening.  It  is  de¬ 
hydrated  at  100°  in  a  vacuum  to  lactoisocitric  acid, 
m.  p.  160 — 161°.  Direct  esterification  of  isocitric 
acid  is  accompanied  by  lactonisation,  but  barium 
fi’ocitrato  and  alcoholic  hydrogen  chloride  give  a 
product,  b.  p.  1S1°/10  mm.  The  pure  ethyl  ester, 
obtained  by  the  method  of  Wislicenus  and  Nassaucr 
(A.,  1S95,  i,  506)  ( hydrazide ,  m.  p.  199°),  has  tho  same 
l).  p.  Attempts  to  resolve  synthetic  isocitric  acid, 
using  cinchonine,  cinch onidine,  or  brucino,  were 
unsuccessful.  Samples  of  etliyd  wocitratc  from  black¬ 
berries  had  [a], ,—9-70°  to  +14-75°  and  gavo  hydr- 
azidcs  of  m.  p.  170 — 172°  to  179— 1S0°.  Recrystall¬ 
isation  of  the  last-named  raised  the  m.  p.  to  196 — 
197°  and  gavo  a  product  identical  in  optical  and 
crystallographic  properties  with  the  synthetic  hydr¬ 
azide.  Crystalline  natural  wocitric  acid  could  not  be 
completely  freed  from  lactofsocitric  acid,  but  optical 
examination  established  tho  identity  of  crystals  of 
both  with  those  of  the  synthetic  products.  Natural 
isocitric  acid  is  a  mixture  of  the  cl-  and  Z-acids  in 
which  either  may  predominate,  and  the  synthetic 
product  is  the  racemic  form  of  the  same  acid. 

H.  E.  F.  Notton. 

Spatial  configuration  of  single  valencies  of 
allene.  C.  K.  Ingold  and  C.  W.  Shoppee  (J.C.S., 
1930,  1619 — 1622). — The  compound  isolated  by 
Faltis  and  Pirsch  (A.,  1927,  856)  from  alcoholic  ethyl 
a-bromo-ay-dicarboxyglutaconate  by  treatment  with 
silver  oxide  followed  by  evaporation,  and  described 
as  ethyl  allcnctetracarboxylate,  is  shown  to  be  the 
compound  CeH2(C02Et)8,  m.  p.  86°,  which  on  distill¬ 
ation  (essentially  tile  second  method  of  preparation 
employed  by  Faltis  and  Pirsch)  changes  into  ethyl 
G-ethoxy-a-pyronc-3  :  5-dicarboxylatc,  m.  p.  93°,  b.  p. 
200— 220°/l  1—12  mm.  R.  J.  W.  Le  Fevre. 

Pectin  and  its  relation  to  the  formation  of  the 
incrustations  of  cellulose.  I,  II.  F.  Ehrlich 
(Ccllulosechem.,  1930, 11, 140—151, 161— 170).— I.  A 
summary  of  the  chemistry  of  pectin. 

II.  The  enzymic  degradations  and  transformations 
of  pectin,  and  the  possible  mechanism  of  the  formation 
of  lignin  from  pectin  arc  discussed. 

A  new  enzyme,  pectolasc,  may  be  isolated 
from  old  cultures  of  a  Pcrisporiaceee  (a  mould 
frequently  found  in  beet  pulp)  in  yeast  water  by 
precipitation  with  alcohol.  Tho  cyclic  tetra- 
galacturonic  acids  a  and  c  with  5%  of  this  preparation, 
at  pit  4-5 — 6,  yield  in  a  fow  minutes  at  tho  ordinary 
temperature  the  open-chain  tctragalaeturonic  acid 
b ;  in  2 — 3  days  complete  hydrolysis  occurs  with  the 
formation  of  galacturonic  acid,  isolated  as  the  crystall¬ 
ine  a-form  in  a  good  yield.  Tho  enzyme  is  a 
component  of  taka-diastase,  which  effects  complete 
hydrolysis  in  3 — 4  months,  is  present  as  traces  in 
diastase  and  cmulsin,  but  is  absent  from  maltase. 
Tho  preparation  of  pectolasc  is  also  active  in  the 
production  of  soluble  poetic  acids  from  the  insoluble 
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native  pectin.  It  is  therefore  suggested  that  the 
tetragalacturonie  acids,  hitherto  obtained  only  by 
acid  hydrolysis  of  pectin,  are  intermediate  products 
in  the  complete  enzymic  degradation  of  the  pectin 
molecule. 

The  fraction  of  flax  hydratopcctin  soluble  in  70% 
alcohol  is  a  crude  hexopentosan  containing  25%  of 
a  resinous  product  resembling  lignin.  After  puri¬ 
fication  by  repeated  precipitation  by  acid  from  an 
alkaline  solution  this  substance  contained  no  carbo¬ 
hydrate;  its  reactions  suggest  that  furan  nuclei  are 
an  integral  part  of  its  constitution.  This  resiu, 
probably  an  intermediate  in  the  conversion  of  pectin 
into  lignin,  is  still  in  close  combination  with  the 
parent  substance,  since  prolonged  extraction  of 
flax  with  boiling  70%  alcohol  did  not  suffice  to 
remove  it.  T.  H.  Morton. 

Preparation  of  glyceraldehyde  and  glycerol. 
I.  S.  Neuberg  (Biochem.  Z.,  1930,  221,492 — 493). — 
Acraldehyde  is  quantitatively  converted  into  glycer¬ 
aldehyde  by  oxidation  with  chlorate  activated  by 
osmium  totroxide.  The  aldehyde  can  be  reduced 
to  glycerol  with  sodium  or  aluminium  amalgam  in 
neutral  aqueous  solution.  W.  McCartney. 

Hydrazino-derivatives  of  glyceraldehyde  and 
dihydroxy  acetone.  H.  0.  L.  Fischer  and  E. 
Baer  (Ber.,  1930,  63,  [£],  1744— 1748).— Glycer¬ 
aldehyde  methylcycloacetal  is  converted  by  ^-toluene- 
sulphonyl  chloride  and  pyridine  in  chloroform  into 
the  p -toluenesulphonatc, 

(°Me-gH>CH.cH2.0-S02*C6H1Me)  ,  m.  p.  162—170° 
according  to  the  mode  of  heating,  converted  by 
anhydrous  hydrazine  at  135°  into  hydmzinoglycer- 
aldehyde  victhylcycloacetal, 

(OMe'o^>CH'CH2'NH'NH2)  -  m-  P-  114-5— 115° 
(benzylidene  derivative,  m.  p.  108°).  Dihydroxy- 
acetone  methylcycloacetal  is  similarly  converted  into 
the  p-toluenesulphonate,  m.  p.  112 — 113°  (decomp.), 
and  thence  into  the  hydrazino- derivative, 
(§5>C(OMe)-CH2-NH-NH2)o,  m.  p.  138°  (benzyl- 
idene  compound,  m.  p.  144-5 — 4450).  The  hydrazino- 
derivativo  from  glyceraldehyde  is  converted  by 
concentrated  hydrochloric  acid  at  60°  into  pyrazole, 
whereas  that  from  dihydroxyacetone  yields  only 
ill-defined  products.  H.  Wren. 

“  Acetonisation  ”  with  acetone  and  zinc 
chloride.  II.  isoPropylideneglyceraldehyde. 
H.  0.  L.  Fischer  and  E.  Baer  (Ber.,  1930,  63,  [2?], 
1749 — 1753). — i s o P ropyl idened ioxypropaldehydc ,  b.  p. 
30 — 35°/l  mm.,  is  prepared  from  glyceraldehyde, 
acetone,  and  zinc  chloride  under  very  definite 
conditions,  the  exclusion  of  every  trace  of  acid  being 
necessary  to  avoid  the  formation  of  metliylglyoxal. 
It  is  readily  hydrolysed  by  dilute  acetic  acid  to 
glyceraldehyde  and  is  transformed  by  ethyl  ortho- 
formate  and  ammonium  chloride  into  i.sopropyl- 
idenedioxypropaldehyde  diethylacetal,  b.  p.  90 — 
95° /IS  mm.  When  treated  with  0-1%  barium 
hydroxide  solution  at  16°,  isopropylidenedioxy- 
propaldelivde  affords  a  pasty  mass  from  which 
crystals  of  a  dmopropylidenehexosc,  m.  p.  89-5°,  are 


deposited.  Treatment  of  the  non-crystalline  portion 
with  ethylene  chloride  affords  (as  a  consequence  of 
the  faintly  acidic  nature  of  the  solvent)  an  iso- 
p ropyl idemhexose ,  m.  p.  160 — 16T5°.  The  free 
sugars  have  not  been  obtained  crystalline.  Since  the 
derivatives  do  not  give  an  osazone  with  phenyl- 
hydrazine,  it  is  possible  that  their  carbon  chain  is 
branched.  H.  Wren. 

Bromination  of  acetone  in  organic  solvents. 
I-  Cohen  (J.  Amer.  Chcm.  Soc.,  1930,  52,  2827 — 
2835). — The  bromination  of  acetone,  alone  and  in 
carbon  tetrachloride,  carbon  disulphide,  and  chloroform 
solutions,  has  been  followed  by  titrations  and  conduct¬ 
ivity  measurements.  The  reaction  is  catalysed  by 
hydrogen  bromide  and  retarded  by  quinoline  or  water. 
Pyridine  inhibits  the  reaction  after  an  initial  disturb¬ 
ance.  The  effect  of  increasing  quantities  of  water  on 
the  reaction  velocity  coefficient  is  shown  graphically. 
The  dielectric  constants  of  the  solutions  decrease  con¬ 
siderably  during  the  reaction.  H.  E.  F.  Notton. 

Enolic  derivatives  of  acetol  and  methylglyoxal. 
H.  O.  L.  Fischer,  E.  Baer,  and  L.  Feldmann  [with 
L.  Ahlstrom]  (Ber.,  1930,  63,  [£],  1732-1744).- 
tsoPropylidcucglycerol  a-monochlorohydrin  (or  the 
corresponding  iodohydrin  or  p-toluenesulphonyl  com¬ 
pound)  is  converted  by  powdered  potassium  hydr¬ 
oxide  at  125°  into  A a-propene-$ydiol  isopropylidene 
ether,  b.  p.  104 — 106°/750  mm.,  n'fj  1-4221.  It  readily 
decolorises  potassium  permanganate  and  adds 
bromine.  It  is  reduced  by  hydrogen  in  the  presence 
of  nickel  to  propylene  glycol,  b.  p.  61 — 62°/l — 0-8 
mm.,  »i],  1-4319,  oxidised  by  perbonzoic  acid  to 
dihydroxyacetone,  and  by  lead  tetra-acetate  in 
benzene  to  a^-diacelyl-Py-isojjrojjylideneprojmnc- 
«Wy.lelrol,  ^gp>C(0Ac)-CH2-0Ac,  b.  p.  105— 
107°/l-4  mm.,  1-4327.  Hydrolysis  of  the  last- 
named  compound  with  dilute  acetic  acid  affords 
the  monoacelate  of  dihydroxyacetone,  b.  p.  80— 
82°/0-3 — 0-2  mm.,  converted  by  barium  carbonate 
suspended  in  water  into  dihydroxyacetone.  The 
monoacetato  is  converted  by  acetic  anhydride  and 
pyridine  into  the  diacetate,  m.  p.  48— 4S-5°,  and 
by  methyl-alcoholic  hydrogen  chloride  into  dihydr¬ 
oxyacetone  methylcv/cfoacctal. 

Methyleneglycorol  a-monochlorohydrin  and 
powdered  potassium  hydroxide  at  110 — 115°  yield 
the  methylene  ether  of  ^-proptene-^y-diol,  b.  p- 
93— 95°/75S  mm.,  raj?  1-4336.  It  is  converted  by 
bromine  in  chloroform  into  tire  corresponding 
dibromule,  b.  p.  91 — 93°/20  mm.,  transformed  by 
pyridine  into  the  quaternary  pyridinium  salt, 
C9Hn02NBr2,  m.  p.  130°.  Oxidation  of  the  methyl¬ 
ene  ether  with  lead  tetra-acetate  affords  a§-cte_dy/- 
$y-methylcncpropane-a.$$y-tetrol,  b.  p.  96-5 — 97-5  / 
0-5 — 0-6  mm.,  less  advantageously  prepared  from  the 
dibromide  and  silver  acetate.  Ethylidenegtyceroi 
a-monochlorohydriu  (obtained  from  glycerol  a-mono¬ 
chlorohydrin,  acetaldehyde,  and  84%  phosphor10 
acid)  when  boiled  with  powdered  potassium  hydr¬ 
oxide  gives  &a-propem-$y-diol  elhylidene  ether,  b.  p- 
99— 103°/766  mm.,  n%  1-4226.  A «-Propene-fy-*w 
benzylidene  ether  has  b.  p.  106 — 107°/16  mm...  *» 
1-5341. 
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The  p-tolucncsulphonyl  derivative  of  glycer- 
aldehydc  methylcycfoacetal  and  potassium  hydroxide 
at  130°  afford  dimeric  py-oxklo-y-methoxy-Aa-propene, 
j^OMe  q^^>C!CH2^  ,  m.  p.  55 — 56°,  which  is  readily 
hydrolysed  by  OOlJV-sulphuric  acid  to  mcthyl- 
glyoxal,  but  appears  indifferent  to  emulsin.  It”  is 
catalytically  reduced  to  lactaldehyde  methyl  cycloacetal, 
(^>CH-OMc)  ,  m.  p.  112-5°,  hydrolysed  by 
0-liY-Sulphuric  acid  to  lactaldehyde  (identified  as 
the  p-nitrophenylhydrazonc,  in.  p.  127 — 128°). 
Lactaldehyde  is  converted  by  acetic  anhydride  and 
pyridine  into  the  acetate,  ni.  p.  132 — 131°,  which 
with  hydrogen  bromide  in  acetic  acid  affords  brenno- 
lactaldehyde,  m.  p.  70 — 77°  or  79 — 81°  according  to 
the  mode  of  heating,  and  thence  by  silver  carbonate 
and  methyl  alcohol  into  the  mcthylcj/cloacetal  of 
lactaldehyde  identical  with  that  described  above. 

H.  Wren. 


Constitution  of  nickel  dimethylglyoxime.  P. 
Pfeiffer  (Ber.,  1930,  63,  [B],  1811—1816).— 
Benzildioxbne  monobenzyl  ether,  m.  p.  192°,  is 
prepared  by  the  action  of  a-benzylhydroxylaminc  on 
benzilmonoxime  or  of  hydroxylaminc  on  a-benzil- 
monoxime  benzyl  ether.  Diacelyldioxime  monobenzyl 
ether,  m.  p.  97 — 98°,  is  derived  from  a-bcnzyl- 
hydroxylaminc  and  oximinomethyl  ethyl  ketone. 
Neither  compound,  yields  a  complex  nickel  salt. 
Similarly,  complex  nickel  salts  are  not  obtained  from 
benziloxime-ethylimine,  OH-NICPh-CPluNEt,  m.  p. 
1S5—18G0,  prepared  from  a-benzilmonoxime  and  ethyl- 
amine  in  alcohol  and  glacial  acetic  acid,  or  from 
diaeetyloximcanil,  OH-NiCMe-CMeINPh,  m.  p.  118— 
119°,  made  from  oximinomethyl  ethyl  ketone  and 
aniline.  Treatment  of  nickel  acetate  and  oximino¬ 
methyl  ethyl  ketone  with  aqueous  ammonia  yields 

the  complex  sail,  ^QMe'NH->)  wb'cb  closely 
resembles  nickel  dimethylglyoxime  in  colour,  in¬ 
solubility  m  water,  solubility  in  organic  media,  and 
instability  towards  acids.  Since  the  compounds 
must  be  closely  related  in  structure,  the  hydroxyl 
groups  of  dimethylglyoxime  can  have  no  constitutional 
significance.  From  nickel  acetate,  ammonia,  and 
oximinomethyl  ethyl  ketone  the  wionomrno-compound, 

CTt:NH^Ni^O=CEt°’  is  (lcrivccl-  f°rming  a'1 

important  link  between  the  internally  complex  salts 
of  the  ctp-diketomonoxime  and  «(3-dikctoimincoximcs. 
Since  oximinodicthyl  ketone,  nickel  acetate,  and 
methylamine  afford  the  compound 

ifc  is  not  Possiblc  that  hydro¬ 
gen  is  united  to  oxygen  instead  of  to  nitrogen.  The 
constitution  is  therefore  rendered 

vcry  probable  for  nickel  dimethylglvoxime. 

H.  Wren. 


Pyrolysis  of  certain  organic  substances.  C. 
S-Wdonnini  (Annali  Chim.  Appl.,  1930,  20,  202— 
-iO). — The  pyrolysis  of  trioxymethvlcne,  dextrose, 
sucrose,  starch,  cellulose,  wood,  and  fonnose  (obtained 
uy  treating  4%  formaldehyde  solution  with  precipit- 
uted  lead  hydroxide)  in  an  autoclave  at.  270 — 300° 


and  at  170 — 190°  has  been  studied.  The  percentage 
yields  of  the  products  obtained  at  270 — 300°  were 
respectively:  gaseous,  26,  21,  23,  21,  18,  17,  21; 
carbonaceous  residue  and  ash,  42.  41,  40,  00,  42,  53, 
44;  aqueous  distillate,  30,  38,  30,  18,  40,  30,  33;  oily 
substances,  2-0,  — ,  — ,  0-8,  — ,  — ,  2-0.  The  percentage 
compositions  of  the  gas  formed  varied  between  the 
following  limits  :  CO,,  57-4 — 05-6;  CO,  15-3 — 21-0; 
H,,  5-0 — 11-0 ;  CH4,  3-0 — 11-8.  Appreciably  different 
results  "were  obtained  at  170 — 190°  with  trioxy- 
methylone  (formose),  which  gave  15  (19)%  of  gas  con¬ 
taining  86-4  (77-2)%  of  CO,.  The  presence  of  alumina, 
chromium  oxide,  or  zinc  oxide  docs  not  modify  the 
reaction  sensibly.  The  carbonaceous  matter  formed 
is  non-homogeneous  and  apparently  results  partly  from 
direct  carbonisation  of  the  original  material  and  partly 
from  decomposition  of  the  primary  products  of  the 
pyrolysis.  T.  H.  Pope. 

Determining  aldose  sugars  by  titration  with 
iodine  and  alkali.  C.  S.  Slater  and  S.  F.  Acree 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  274— 276).— Under 
specified  conditions  aldose  sugars  react  quantitatively 
with  two  equivalents  of  iodine,  forming  two  equivalents 
of  hydrogen  iodide  and  one  of  the  aldonic  acid.  The 
aldoses  may  be  determined  by  neutralising  the  sugar 
solution  and  adding  both  standard  iodine  and  alkali 
in  successive  portions  until  a  small  excess  of  each  is 
present,  keeping  the  mixture  for  about  15  min., 
and  determining  the  excess  of  alkali  and  iodine  by 
the  usual  methods.  The  aldoses,  dextrose,  lactose, 
galactose,  and  xylose  use  or  remove  two  equivalents 
of  iodine  and  three  of  alkali,  whilst  xylans,  galactans, 
hcvulosc,  and  sucrose  remain  practically  unchanged. 
The  method  has  been  applied  to  the  analysis  of  xylose 
solutions  made  in  the  hydrolysis  of  the  xylans  of 
cottonseed-hull  bran,,  bagasse,  peanut  hulls,  and 
straw.  The  experimental  error  is  about  2%. 

E.  S.  Hedges. 

Effect  of  dextrose  and  sucrose  on  the  determin¬ 
ation  of  lcevulose  by  Nijn's  method.  F,  W.  Zer- 
ban  and  L.  Sattler  (Ind.  Eng.  Chem.  [Anal.],  1930, 
2,  307 — 309). — The  reaction  of  Nijn’s  solution  with 
mixtures  of  lsevulosc  and  dextroso  has  been  examined. 
With  equal  quantities  of  hcvulosc,  the  reducing  effect 
per  mg.  of  dextrose  decreases  as  the  concentration  of 
dextrose  increases.  The  reducing  effect  per  mg.  of 
dextrose  also  decreases  with  increasing  concentration 
of  las  vulosc  present.  In  the  analysis  of  raw  sugars 
and  other  cane  products,  the  reducing  effect  of  the 
sucrose  on  Nijn’s  solution  must  be  taken  into  con¬ 
sideration,  1  G.  of  sucrose  is  approximately  equi¬ 
valent  to  1  mg.  of  lcevulose.  As  the  percentage  of 
sucrose  in  mixtures  of  the  three  sugars  can  readily  be 
determined,  the  corresponding  correction  can  first  be 
applied  to  the  weight  of  copper  found  by  Nijn’s 
method,  and  the  resulting  figure  is  then  further 
corrected  for  the  dextrose  present,  in  order  to  deter¬ 
mine  the  kevulo.se.  E.  8.  Hedges. 

3 ;  6-Anhydroglucose.  I.  H.  Ohle  and  E. 
Euler  (Ber.,  1930,  63,  \B],  1790 — 1807). — 5 -p- 
Toluenesulphonyl  -3:0-  anhydro/sopropylidencglueose 
is  smoothly  hydrolysed  by  70%  acetic  acid  at  100° 
to  f>-'p-tolucncsulphonyl-‘A  :  G-anhydro-'x-d-glucofuran- 
osc,  m.  p.  100°,  +53  T'  in  pyridine,  +04-81°  in 
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chloroform,  +50-52°  in  acetone,  [oc]o  +66-71°  to 
+57-80°  in  alcohol,  which  strongly  reduces  Eehling’s 
solution  and  colours  fuclisin-sulphurous  acid  more 
slowly  but  more  intensely  than  3  :  6-anhydroglueose. 
The  p-nitrophenylhydrasone  has  m.  p.  92 — 93°,  [a]!1,1 
— 23-3S0  in  pyridine.  With  phonylhydrazine  and  a 
limited  amount  of  acetic  acid  it  affords  a  normal 
phenylosazone,  m.  p.  157 — 158°,  [<x]u  —177-17°  in 
pyridine,  whereas  in  the  presence  of  a  large  amount 
of  acid  a  “  semiphenylosazone,”  C4,H41O10N8S.„  m.  p. 
165°,  [«]g  -182-01°  in  pyridine',  [«]g  -141-34°  to 
—124-54°  in  pyridine  +  5%  of  water,  is  formed. 
Treatment  of  5-p-toluenesulphonyl-3 : 6-anhydro- 
glucose  with  pyridine  and  acetic  anhydride  at  —10° 
affords  mainly  5 -p-tolumesn Iph onyl-l  :  2-diacefyl-3  :  6- 
an hydro -a-d-glucofuranose,  m.  p.  87°,  [a]®  +136-4°  in 
chloroform.  G-p-Toluenesulphonyl-1 : 2-dibenzoyl-Z :  6- 
anhydro-a-d-glucofuranose,  m.  p.  128°,  [a]1, j +  135-52° 
in  chloroform,  is  obtained  by  means  of  benzoyl 
chloride  and  pyridine  at  —10°.  The  diacetyl  com¬ 
pound  is  converted  by  methyl-alcoholic  ammonia 
at  0°  into  di-o-p-tolv.ancsidphonyl-3 :  6-anhydro-d- 
glucosyl-l-imine,  C26H31012'N'S2,  m.  p.  140°  (decomp.), 
[a]i?  +105-75°  in 'acetone,  which  evolves  ammonia 
when  boiled  with  water.  With  titanium  tetrachloride 
in  chloroform  at  50°  the  diacetyl  compound  yields 
6-p-loluenesxdphonyl-2- acetyl-3  :  6 -anhydro  -  a  -  d  -  gluco- 
furanosyl  1  -chloride,  m.  p.  105°,  [a]}?  +194-05°  in 
chloroform.  5-p-Tolucnesulphonyl-2-acetyl-3  :  6-an- 
hydro-x-d-glucofuranosyl  1  -bromide,  m.  p.  89°,  [a]\> 
+220-25°,  is  obtained  from  5-p-tolucnosulphonyl-l  :  2- 
diacetyl-3  :  6-anhydroglucose  by  means  of  hydrogen 
bromide  and  glacial  acetic  acid  or  titanium  tetra- 
bromide  or  from  5-p-toluencsulphonylisopropylideno- 
3  :  6-anhydroglucoso  by  the  acid  process  (with  use  of 
magnesium  ethyl  bromide  for  the  final  neutralisation 
of  the  acid).  The  bromide  is  unstable.  It  docs  not 
yield  crystalline  compounds  when  treated  with  silver 
carbonate  and  methyl  alcohol  or  moist  acetone  and 
silver  carbonate.  It  is  converted  by  lead  tetra-acctate 
in  boiling  glacial  acetic  acid  into  5-p-toluenesulphonyl- 
1  : 2-diacelyl-Z  :  6-anhydro-fi-d-glucose,  m.  p.  103°, 
[ct]n  +46-66°  in  chloroform. 

rsoPropylidcnc-3  :  6-anhydroglucosc  is  converted 
by  acetic  anhydride  and  pyridine  at  36°  into  5 -acetyl- 
is  op  ropyli dene  -  3  :  6-anhydroglucose,  m.  p.  31°,  [ajf,1 
+74-78°  in  chloroform,  hydrolysed  to  3  :  6-anhydro- 
isopropylideneglucose,  m.  p.  55°,  [ocjjj  +30-5°  in 
chloroform.  6-Monoacetyl-Z  :  Q-anhydro-d-glucose  was 
obtained  as  a  colourless  syrup,  +91-18°  in 
chloroform.  Triacetyl- 3  :  6-anhydro-d-glucose,  b.  p. 
165°/0-2  mm.  (bath  temperature),  is  prepared  from 
3  :  6-anhydro-d-glucose  or  its  monoacetate. 

H.  When. 

Effect  of  addition  of  carbonate  on  the  oxidation 
of  hexoses  by  bromine.  M.  Honio  and  W. 
Rtjzicka  (Ber.,  1930,  63,  [£],  1648—1649).— 

Oxidation  of  carbohydrates  with  bromine  is  advan¬ 
tageously  effected  in  the  presence  of  carbonates 
(calcium,  barium,  lead)  even  when  hydrolysis  of  the 
oxidised  product  is  not  feared,  since  the  immediate 
neutralisation  of  the  liberated  hydrogen  bromide  has  a 
markedly  accelerating  action.  The  conversion  of 
dextrose  into  gluconic  acid  (yield  63%),  of  d-galaetose 
into  d-galac tonic  acid,  and  of  lscvulose  into  trihydroxy- 


butyric  (in  addition  to  glycollic  and  formic)  acid  is 
described  in  detail.  H.  Wren. 

Transformation  reactions  in  the  carbohydrate 
group.  III.  Synthetic  hexosephosphates.  K, 
Josephson  and  S.  Proffe  (Annalen,  1930,  481,  91— 
106). — Du.sopropylidencglucoso  is  converted  by  phos- 
phoryl  chloride  in  pyridine  at  —18°  to  —20°  followed 
by  treatment  of  the  product  with  barium  hydroxide 
into  barium  diisopropylideneglucose  phosphate, 
Ci2H19OflPBa,  Mus yciimr  -5-2°  in  50%  acetone,  —5-1° 
in  water,  hydrolysed  to  barium  glucose  phosphate , 
[“Ks  +27-4°  in  water.  The  free  ester  has  [a]nk.«_nw 
+38-8°  in  water.  After  drastic  hydrolysis  which 
removes  both  acetone  residues  or  milder  treatment 
removing  substantially  that  in  the  5 : 6-position, 
addition  of  an  excess  of  alkali  to  the  resulting  solution, 
followed  later  by  acidification,  does  not  lead  to  a  change 
in  rotation  indicative  of  isomerisation.  The  ester  is 
therefore  regarded  with  great  probability  as  gluco- 
pyranosc  3-pliosphate.  It  is  certainly  not  identical 
with  the  Robison  ester  as  judged  from  specific  rotation 
or  behaviour  towards  phenylhydrazine. 

Diisopropylideneglucose  3-phosphate,  CS8HS7  9.i?P> 
Mhs  yen™-  —45-7°  m  acetone,  is  prepared  from  dnso- 
propylidencglucose  and  phosphoryl  chloride  in  pyrid¬ 
ine.  It  is  converted  by  mild  hydrolysis  into  iso- 
propylideneglucose  phosphate,  C27H,)5019P.  The  diiso- 
propylideno  derivative  is  extremely  unstable  in 
slightly  acidic,  neutral,  or  alkalinS  solution.  In  very 
feebly  alkaline  solution  very  marked  change  in 
specific  rotation  is  observed,  which  is  considered  to  be 
duo  to  the  migration  of  the  phosphate  residue  from 
position  3  in  one  or  all  of  the  monowopropylidene- 
glucose  residues.  H.  WREN. 

Determination  of  nitrogen  in  osazones  by 
Kjeldahl’s  method.  G.  Dorfjiuller  (Z.  Ver. 
deut.  Zucker-Ind.,  1930, 80, 407 — 412). — The  ordinary 
Kjeldalil  procedure  gives  low  nitrogen  results  for 
osazones  and  plienylhydrazones,  but  accurate  results 
for  the  osazones  of  disaccharidea  if  they  are  previously 
reduced  in  alcoholic  solution  with  hydrochloric  acid 
and  zinc  dust  or  in  sodium  hydroxide  solution  with 
hyposulphite.  Glueosazone  gives  high  results  in  the 
first  method  and  low  results  in  the  second,  and 
mannosephonylliydrazone  high  results  in  the  first 
and  good  results  in  the  second  method.  The^acid 
reduction  is  effected  with  5  c.c.  of  95%  alcohol,  5  o.c. 
of  hydrochlorio  acid  (d  1-19),  and  3  g.  of  zinc  dust,  and 
the  alkaline  reduction  with  5  c.c.  of  alcohol,  10  c.c.  of 
5%  sodium  hydroxide,  and  2-5  g.  of  sodium  hypo¬ 
sulphite.  After  boiling  for  a  few  minutes  in  each  case, 
25  c.c.  of  sulphuric  acid  (d  1-84)  are  added  slowly  and 
the  mixture  is  heated  with  2  g.  of  mercury  and  10  g- 
of  potassium  sulphate  in  the  usual  manner. 

A.  R.  PowEii- 

Existence  of  two  modifications  of  octa- 
acetylsucrose.  A.  Pictet  (Hclv.  Chim.  Acta,  1930, 
13,  698 — 702). — Octa-acetylsucrose  (variety  I),  ?' 

70°,  on  long  keeping  in  moist  air  (but  not  in  dry  air 
in  a, vacuum),  or  when  kept  under  water,  or  simpff  - 
rccrvstallisation  from  water,  is  transformed  int0  * 
isomeride  (variety  “  II  ”)  of  m.  p.  75°,  which  dePres 
the  m.  p.  of  the  ordinary  form,  but  has  the  sa 
optical  rotation  ([«g  +59-45°  in  chloroform)  ana  m 
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somewhat  less  soluble  than  I  in  organic  solvents.  The 
reverse  change  can  bo  effected  only  by  a  “  rcacetyl- 
ation  ”  of  II  under  the  ordinary  conditions  for  octa- 
acetylsucrose.  These  two  forms  do  not  correspond 
with,  the  “  A  ”  and  “  B  ”  varieties  of  sucrose  (Pictet 
and  Vogel,  A.,  1928,  1223),  as  both  of  these  yield 
I  on  acetylation,  convertible  into  II  by  the  above 
methods.  It  is  considered  that  II  is  the  stable  and  I 
the  labile  form.  H.  A.  Pigqott. 

Variation  of  optical  properties  of  octa-acetyl- 
sucrose  in  presence  of  air.  L.  Duparc  and  R. 
Galopin'  (Helv.  Chim.  Acta,  1930,  13,  702—707).— 
Determinations  by  Fedorov's  method  of  the  angle 
between  the  optical  axes  (2  V)  of  freshly  prepared  and 
older  crystals  of  octa-acetylsucrose  show  that  this 
increases  steadily,  when  the  crystals  are  exposed  to  the 
air,  to  a  value  4°  above  the  original.  The  general 
crystalline  form,  however,  does  not  alter.  At  the 
same  time  the  refractive  index,  measured  along  the 
axes  of  symmetry,  becomes  very  slightly  less.  It 
seems  probable  that  oxposuro  to  the  air  is  the  deter¬ 
mining  factor,  for  the  change  in  2  V  is  less  when  the 
crystals  are  kept  in  a  sealed  flask,  and  zero  when  one  is 
immersed  in  sodium  silicate  solution  (in  which  the 
goniometric  measurements  are  made)  immediately 
after  preparation.  H.  A.  Piggott. 

Action  of  mercury  salts  on  acetohalogeno- 
sugars.  III.  Synthesis  of  cellobiose  octa- 
methyl  ether.  G.  ZejdplAn  (Ber.,  '1930,  63,  [B], 
1820—1823). — (3-3VIethylheptamethylcellobioside  is 
hydrolysed  by  hydrochloric  acid,  and  the  2:3:  6-tri- 
methylglucose  is  converted  into  a  mixture  of  a-  and 
P-2 : 3  :  G-trimcthylmethylglucosides.  The  product  is 
treated  with  acetobromoglucose  in  benzene  in  presence 
of  mercuric  acetate  and  the  resulting  material,  after 
removal  of  mercury,  is  completely  methylated  and 
fractionally  distilled.  The  fraction  of  higher  b.  p. 
is  shown  to  be  a  mixture  of  a-  and  (3-heptamethyl- 
methylcellobioside  by  its  reducing  power  after  hydro¬ 
lysis  and  its  behaviour  towards  hydrogen  bromide  in 
!  glacial  acetic  acid.  H.  Wren. 

Synthesis  of  2-glycerol-d-glucoside  [pp'-di- 
hydroxyisopropylglucoside] .  201.  Carter  (Ber., 
1930,  63,  [jB],  1684—1688). — Acetobromoglucose  and 
ay-benzylideneglycerol  in  presence  of  silver  carbon¬ 
ate  and  anhydrous  benzene  afford  $-tetra-acetyl- 
$ucosido-ay-benzylide?ieglycerol,  m.  p.  133°  (corn), 
MS  — 34-2°  in  chloroform,  hydrolysed  by  methyl- 
alcoholic  ammonia  to  d -$-glucosCdo-a.y-bcnzylidenc- 
glycerol,  m.  p.  138°,  fa];?  -17-7°  in  alcohol.  Treat¬ 
ment  with  hydrogen  in  presence  of  spongy  palladium 
converts  the  last-named  compound  into  -dihydroxy - 
Kopropylglucoside,  m.  p.  166°  (com),  [a]j?  -30-1°  in 
water.  It  does  not  reduce  Folding's  solution  and  is 
readily  hydrolysed  by  cmulsin.  The  corresponding 
nm-acelate  has  m.  p.  128°,  [a]??  —14-9°  in  chloroform, 
Mi?  —15-8°  in  s-tetrachloroethane.  p-Tetra-acctvl- 
glucosido-ay-benzylideneglycerol  is  transformed  by 
hydrogen  and  spongy  palladium  into  fi-ldra-acctyl- 
mosidoglycerol,  m.  p.  103°  (com),  |>]i?  -22-1°  in 
water,  -f-3-3°  in  'chloroform,  converted  by  acetic 
anhydride  and  pyridine  into  the  hcxa-acetate. 

H.  Wren. 


Syntheses  of  glucosides.  V.  Two  new  syn¬ 
theses  of  rdbiadin  and  syntheses  of  1-O-methyl- 
rubiadin  and  of  rubiadin  glucoside.  E.  T.  Jones 
and  A.  Robertson  (J.C.S.,  1930,  1699 — 1709). — 
Phthalic  anhydride  and  2 : 6-dichlorotoluene  in  presence 
of  aluminium  chloride  give  2  : 4-dichloro-Z-methyl- 
benzoplienone-2' -carboxylic  acid,  m.  p.  144 — 145°, 
which  is  cycliscd  by  boric  and  sulphuric  acids  to 
1  :  3-dichloro-2-uiethyla?ilhraquinonc,  m.  p.  172°.  This, 
with  methyl-alcoholic  sodium  methoxide,  affords 
1  :  3-dimethoxy  -  2  -  metliylanthraquinone  (0  -  dimethyl- 
rubiadin),  m.  p.  158°. 

2- Nitro-Q-methoxy  toluene,  m.  p.  52°,  is  converted 
into  6-methoxy-o-toluidine  ( acetyl  derivative,  m.  p. 
117°)  and  this,  by  diazotisation,  into  Q-melhoxy-o-cresol, 
b.  p.  164 — 165°/20  mm.,  m.  p.  47°.  Phthalic  anhydride 
reacts  with  the  last  compound  in  s-tetrachloroethane 
in  presence  of  aluminium  chloride  to  produce  2-hydr¬ 
oxy  -  4  -  methoxy  -  3  -  mclhylbenzaphenone.  -  2' -carboxylic 
acid,  m.  p.  161 — 162°,  which  undergoes  ring-closure  as 
above,  forming  \ -hydroxy -3 -methoxy -2-me thylant hra- 
quinone  (3-0 -methylrubiadm),  m.  p.  186°  (acetyl 
derivative,  m.  p.  200°) ;  methylation  with  methyl 
iodide  and  silver  oxide  in  acetone  gives  the  dimethyl 
ether,  m.  p.  158°.  3-0-MethyIrubiadin  with  boro- 
acetic  and  acetic  anhydrides  yields  the  diacetoborate, 
whilst  boiling  with  hydrobromic  and  acetic  acids 
induces  demethylation  and  production  of  1  :  3-di- 
hydroxy-2-methylanthraquinone  (rubiadin),  m.  p.  290° 
(diacetoborate  prepared  as  in  the  previous  case ;  contact 
with  water  generates  3-0 -acetylrubiadin,  m.  p.  191" 
after  sintering  at  187°). 

3- O-Acctylrubiadin,  dissolved  in  acetone,  is  methyl¬ 
ated  with  methyl  iodide  and  silver  oxide  at  100° ;  the 
product,  treated  with  5%  methvl-alcoholic  alkali  at 
tho  ordinary  temperature,  affords  3-hydroxy-l-mclh- 
oxy-2-methylanthraquinono  (1-0-  methylrubiadin ) , 
m.  p.  291°. 

Rubiadin  condenses  with  O-totra-acetyl-a-glucosidyl 
bromide  in  acetone  and  2-8%  aqueous  sodium  hydr¬ 
oxide  to  the  tetra-acetylglucoside,  m.  p.  230°,  which  with 
pyridine  and  acetic  anhydride  at  100"  yields  the  nat  ural 
penta-acctyl  compound.  The  above  tetra-acetylglu¬ 
coside  with  5%  aqueous  sodium  hydroxide  and  methyl 
alcohol  gives  1 -hydroxy-3- fl-glucosidoxy-2-methy'l- 
anthraquinono  (rubiadin  glucoside),  m.  p.  270 — 271°, 
and  with  silver  oxide  and  methyl  iodide  in  acetone 
forms  3-O-tetra-acetyl-p-gliicosidoxy- 1  -methoxy -2-methyl- 
anthraquinone,  m.  p.  185°. 

Dry  “  active  ”  silver  oxide,  rubiadin,  O-tetra-acetyl- 
a-glucosidyl  bromide,  and  quinoline  furnish  1  :  3-0- 
octa-acetyl~$-diglucosidoxy-2-methylanthra<juinone,  m.  p. 

248.  R.  J.  W.  Le  Fevre. 

Colorimetric  determination  of  starch  by  means 
of  iodine.  L.  Paloheimo  (Biochem.  Z.,  1930,  222, 
150 — 172). — Details  of  the  method  are  given  and  a 
table  summarises  a  scries  of  parallel  determinations  by 
the  colorimetric  and  the  polarimetrie  methods  on  a 
number  of  starches.  P.  W.  Clttttertsuck  . 

Separation  and  properties  of  two  main  com¬ 
ponents  of  potato  starch.  M.  E.  Baldwin  (J. 
Amer.  Chcm.  Soc.,  1930,  52,  2907 — 2919). — The  outer 
envelope  (a-amylose)  of  the  grains  is  separated  from 
the  contents  (jl-ainylose)  by  gclatinisation,  followed  by 
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alternate  freezing  and  extraction  with  water,  the 
process  being  continued  until  the  properties  of  the 
end  fractions  show  no  further  changes.  The  temper¬ 
ature  of  gelatinisation,  the  time  of  freezing,  and  the 
temperature  of  extraction  necessary  to  effect  a  sharp 
separation  of  the  a-component  are  85°,  10  min.,  15°, 
and  of  the  [3-  03°,  10  min.,  55 — 60°.  a-Amylose,  dis¬ 
persed  in  water  at  120°,  has  [o]'u  +220-1 — l-23(°. 
it  contains  0-070%  P,  gives  with  iodine  a  reddish- 
violet  colour,  free  from  blue,  is  precipitated  neither 
by  alcohol  in  absence  of  electrolytes,  nor  by  iodine,  and 
does  not  separate  from  solution  on  keeping.  It  forms 
84+ 1  %  of  the  original  starch,  the  remainder  within 
1%  being  3-amylosc.  This  has  [a]),  +191-9 — 0-13<° 
(<=20 — 30°  in  each  case),  contains  traces  only  of 
phosphorus,  gives  with  iodine  a  blue  colour,  free  from 
violet,  is  precipitated  by  alcohol  and  iodine,  and 
separates  to  the  extent  of  90 — 95%  from  solution  on 
keeping  (retrogradation).  This  change  is  hastened  by 
previous  heating  of  the  solution.  The  great  difference 
in  the  temperature  coefficients  of  the  rotations  of  the 
two  components  probably  accounts  for  the  divergent 
values  previously  recorded.  The  original  starch  has 
[all,  +214-2 — 1-00<°,  but  lower  values  are  obtained  if 
dispersions  are  heated  above  130°. 

H.  E.  F.  Nottom. 

Starch.  I.  Decomposition  by  concentrated 
hydrochloric  acid.  R.  Weidenhaoen  and  A. 
Wolf  (Z.  Ver.  deut.  Zucker-Ind.,  1930,  80,  265 — 
274). — Products  having  the  characters  of  Prings- 
heim’s  amylobiosc  and  amylotriose  were  obtained 
from  amylose  and  amylopectin,  respectively,  by  the 
action  of  cold  concentrated  hydrochloric  acid  as 
described  by  Pringsheim  and  others,  and  it  was 
shown  that  they  are  not  definite  compounds.  Their 
iodine-absorbing  powers,  like  their  cupric-reducing 
powers,  arc  quite  inconsistent  with  Pringsheim’s 
formula}  (cf.  A.,  1926, 715,  etc.),  and  repeated  alcoholic 
precipitation  showed  them  to  be  mixtures  containing 
some  dextrose  and  a  dextrinous  fraction  having  mol. 
wt.  400 — 420  and  reducing  power  9 — 11%  of  that  of 
maltose.  Products  of  similar  character  were  obtained 
by  the  action  of  cold  concentrated  hydrochloric  acid 
on  glycogen  and  on  dextrose.  J.  H.  Lane. 

New  degradation  of  cellulose.  II.  H. 
Pringsheim,  G.  Otto,  and  J.  R.  Katz  (Cellulose- 
chem.,  1930,  11,  137—139;  cf.  A.,  1928,  1226).— 
Partial  removal  of  acetyl  groups  during  the  degrad¬ 
ation  of  cellulose  acetate  (“  agfa  ”)  dissolved  in 
chloroform  containing  a  small  quantity  of  benzene- 
sulphonic  acid  depends  on  the  presence  of  a  small 
amount  of  ethyl  alcohol.  After  refluxing  for  48  hrs. 
the  acetate,  now  water-soluble,  is  hydrolysed  bv 
aqueous  ammonia.  The  polysaccharide  consists  of 
two  fractions,  one  insoluble  (A)  and  tho  other  soluble 
(B)  in  water.  In  presence  of  0-25%  of  benzene- 
sulphonie  acid  preparation  A  is  the  chief  product, 
but  with  1%  preparation  B  alone  is  obtained.  Pre¬ 
paration  A  has  a  lower  rotation  than  cellulose  in 
ammoniacal  copper  solution,  and  its  acetate,  obtained 
by  treatment  with  acetic  anhydride  and  pyridine, 
has  [a]D  0°  in  chloroform.  The  Debye-Seherrcr 
diagram  of  preparation  A  is  identical  with  that  of 
alkali-soluble  cellulose  (cellulose  A  of  Hess)  and  with 


that  of  the  biosan  of  Hess  and  Friese  (A.,  1927,  44). 
For  preparation  B  [a]„  in  water  varies  from  -f46° 
to  +85°.  It  is  not  homogeneous,  since  fractions  of 
varying  rotation  are  obtained  on  precipitating  an 
aqueous  solution  with  alcohol.  Cryoscopic  determin¬ 
ations  on  two  samples  of  preparation  B  dissolved  in 
water  gave  mol.  wts.  664  and  834. 

T.  H.  Morton. 

Swelling  and  acetylation  of  cellulose.  A.  L. 
Bernoulli,  M.  Schenk,  and  W.  Hagenbuch  (Ilelv. 
Chim.  Acta,  1930,  13,  534—571). — From  a  study  of 
tho  swelling  of  cellulose  in  alkaline  solutions,  the 
acetylation  of  cellulose  with  acetic  acid  and  anhydride, 
and  the  inter-relation  of  these,  it  is  concluded  that 
there  are  three  successive  stages  in  the  acetylation, 
viz.,  C2.lH;wO20Ac,  cellulose  monoacctate  (CGHs05Ac), 
and  triacetate  (C6H905Ac3).  In  general,  however, 
the  intermediate  stages  are  not  well-defined.  In  the 
case  of  viscose,  the  affinity  for  substantive  dyes 
decreases  as  acetylation  proceeds  and  disappears 
completely  at  42—44%  (as  AcOH).  This  is  also  the 
point  at  which  complete  gelatinisation  in  acetic 
anhydride,  and  also  the  complete  disappearance  of 
swelling  in  water,  occur.  The  disappearance  of  these 
properties  as  the  triacetate  stage  is  approached  points 
to  the  need  of  a  definite  number  of  hydroxyl  groups 
for  their  existence.  The  swelling  of  viscose  in  sodium 
hydroxide  solution,  determined  by  the  direct  measure¬ 
ment  of  individual  threads,  shows  maxima  at  alkali 
concentrations'  of  0-5 N,  2-7 5N,  and  6iV,  that  at 
2-75 N  being  the  point  of  maximum  swelling.  By 
titration  of  the  alkaline  liquors  after  immersion  of 
the  fabric,  tho  first  two  maxima  were  shown  to  corre¬ 
spond  with  the.  compounds  (CcH10O3):1,NaOH'  and 
(C6H10O5)2,NaOH,  but  no  evidence  of  tho  compound 
corresponding  with  the  third  maximum,  viz., 
C0H10O5,NaOH  (known  to  be  formed  by  natural 
cellulose  in  concentrated  alkali),  was  obtained.  On 
the  other  hand,  evidence  of  the  transient  formation 
of  (C0H10Oj)0,NaOH,  not  indicated  by  the  swelling 
curve,  was  obtained  in  0'5iV-sodium  hydroxide  when 
the  time  of  reaction  was  reduced.  A  very  similar 
curve  is  given  by  cuprammonium  silk,  but  the  third 
maximum  was  not  observed. 

Comparison  of  methods  for  tho  determination  of 
the  acetyl  content  of  cellulose  acetate  favours  the 
alkaline  hydrolysis  method  of  Torii  (B.,  1922,  367) 
as  modifiod  by  Yarslcy  (“  Celluloscacetate,”  p.  29). 
Natural  cellulose  (cotton  wool)  does  not  react  readily 
with  acetic  anhydride  and  decomposition  becomes 
marked  when  heating  is  prolonged.  Nevertheless, 
some  triacetate  is  formed  with  acetic  anhydride  at 
125°,  the  curve  showing  ill-defined  points  of  inflexion 
corresponding  with  C2,tHMO?0Ac  and  C6H905Ac  ;  at 
the  b.  p.  of  the  anhydride  these  intermediate  stages 
arc  much  better  defined,  but  decomposition  soon 
occurs.  The  end  of  the  reaction  at  the  first  stegj 
when  acetic  acid  at  its  b.  p.  is  used  (cf.  Malm  an 
Clark,  A.,  1929,  299)  is  confirmed,  as  also  is  «i«r 
statement  that  pre-treatment  of  the  cellulose  wi  ' 
either  18%  or  40%  sodium  hydroxide  allows 
reaction  to  proceed  to  the  monoacetate  stage.  ■>' 
effect  of  such  pre-treatment  when  acetic  anhydri 
is  used  as  the  acetylating  agent  is  that  the  first  s  V 
disappears  completely  with  the  more  dilute  al'a  > 
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ami  the  second  also  when  the  more  concentrated 
alkali  is  used. 

Viscose  is  slowly  hydrolysed  by  heating  with 
glacial  acetic  acid,  becoming  brittle  and  easily  dis¬ 
integrated,  but  this  does  not  seem  markedly  to  affect 
either  the  rate  or  the  amount  of  acetylation.  It 
reacts  much  more  rapidly  than  does  natural  cellulose 
with  the  anhydride  at  100°,  and  gives  the  triacetate, 
passing  through  the  usual  intermediate  stages.  Treat¬ 
ment  with  2%  and  10%  sodium  hydroxide  solution 
increases  the  reactivity  towards  acetic  anhydride  to 
approximately  the  same  extent  as  do  the  18%  and 
40%  alkaline  solutions  in  'the  case  of  cotton;  thus 
with  the  former  the  first,  and  with  the  latter  the 
second,  intermediate  stage  disappears  completely. 
The  action  of  acetic  acid  at  100°,  contrary  to  Malm 
and  Clark,  gave  no  maximum  corresponding  with  the 
first  intermediate,  the  reaction  proceeding  towards 
the  limit  of  the  monoacctate,  this  limit  being  un¬ 
changed  by  previous  alkali  treatment.  In  the 
presence  of  sufficient  anhydride  to  combine  with  the 
water  set  free,  esterification  becomes  very  rapid  and 
proceeds  to  the  triacetate;  in  this  case  the  inter¬ 
mediate  stages  are  less  marked,  but  are  undoubtedly 
present. 

The  ordinary  technical  acetylating  agents,  suoh  as 
mixtures  of  acetic  acid  and  anhydride  with  zinc 
chloride  or  sulphuric  acid,  are  unable  to  penetrate  the 
viscose  fibre ;  consequently  superficial  action  appears 
to  occur,  and  leads  to  the  triacetate  or  lower  esters. 
Further  examples  of  the  similarity  of  pyridine  and 
other  organic  bases  to  sodium  hydroxide  in  their 
action  on  cellulose  are  given.  Technical  cellulose, 
acetate  is  rapidly  and  completely  converted  by  acetic 
anhydride  in  pyridine  solution  into  the  triacetate. 
This  effect  is  not  due  to  the  solubilising  or  dispersing 
action,  since  acetone  is  without  effect. 

H.  A.  PlGGOTT. 

Cellulose  sulphuric  esters.  E.  Gebatter-Ful- 
keqg  and  O.  Dingier  (J.  Amer.  Chern.  Soc.,  1930, 
52,  2849 — 2854). — Cellulose  regenerated  from  its 
trisulpkuric  ester  (A.,  1928,  1226)  by  hydrolysis  for 
5  hrs.  with  5%  methyl-alcoholic  hydrochloric  acid 
shows  a  slightly  higher  rotation  in  cuprammoniuin 
solution  than  the  original  material,  but  its  triacetate 
and  trimethyl  ether  are  identical  in  rotation  and 
solubility  with  those  from  pure  cellulose.  Accord- 
|ngly,  the  cellulose  units  in  the  sulphuric  ester  can 
he,  at  most,  only  slightly  degraded.  The  direct  con¬ 
version  of  the  estor  into  other  derivatives  could  not 
he  effected.  H.  E.  F.  Notton. 

Degradation  products  of  lignin  soluble  in 
water.  II.  H.  Friese  (Per.,  1930,  63,  [B],  1902— 
1910). — Wood  meal  is  converted  almost  quantitat¬ 
ively  within  a  few  days  into  products  soluble  in  water 
treated  with  a  mixture  of  acetic  acid  and  acetic 
anhydride  (1  : 1)  containing  9—10  vol.-%  of  sulphuric 
acid.  The  mixture  is  diluted  with  chloroform  and 
the  lignin  derivatives  are  removed  by  water  without 
admixture  of  sugar  acetates.  The  product  has  the 
“can composition  C  38-7,  H  4,  S  10—14,  OMe  6—9%. 
h  is  converted  bv  barium  carbonate  into  a  barium 
which  cannot  be  separated  into  differing  portions 
-  addition  of  alcohol  to  its  aqueous  solution.  The 


free  acid  yields  end  fractions  containing  C  55,  H  5-85, 
S  2-55,  OMe  13-5%  or  G  23-76,  H  4-17,  S  19-98,  OMe 
4-5%.  With  increasing  proportion  of  carbon  the 
solubility  in  water  disappears.  Products  containing 
more  than  40%  C  become  completely  insoluble  after 
prolonged  exposure  to  phosphoric  oxide.  When 
similarly  treated,  Freudenberg’s  lignin  is  found  to 
contain  carbohydrate  acetates  and  to  yield  a  product 
soluble  in  water  containing  C  49-29,  H  4-57,  S  10, 
OMe  8-5%,  which  does  not  become  insoluble  in  water 
when  intensively  dried.  The  analysis  agrees  with 
that  required  by  a  dihydroxybenzenesulphonie  acid 
of  which  one  hydroxyl  group  is  etherified  by  a  di- 
hydroxymethoxybenzene . 

Treatment  of  pine  meal  with  sulphoacetic  acid  in 
acetic  anhydride  causes  only  partial  hydrolysis  of 
the  polysaccharides;  sulphonation  of  the  lignin  or 
formation  of  a  product  soluble  in  water  does  not 
occur,  Freudenberg’s  lignin  and  sulphoacetic  acid 
do  not  give  a  product  soluble  in  water,  but  a  portion 
of  the  material  is  transformed  into  a  yellow  syrup 
free  from  sulphur  and  capable  of  acetylation. 

Polyhydric  phenols  and  their  ethers  are  converted 
into  sulphonic  acids  by  a  mixture  of  acetic  acid  and 
anhydride  containing  sulphuric  acid;  the  tendency 
towards  sulphonation  is  therefore  greater  than  that 
towards  the  production  of  sulphoacetic  acid.  Phenolic 
derivatives  with  a  side-chain  behave  similarly.  If 
an  aldehydicgroup  is  present,  the  nature  of  the  reaction 
is  changed ;  thus  piperonal  and  ’vanillin  afford  dark- 
coloured  condensation  products.  Cinnamaldehydo, 
however,  gives  a  sulphonic  acid.  H.  Wren. 

a-  and  p-Lig-nosulphonic  acids.  E.  Haggltjnd 
(Svensk  Kern.  Tidskr.,  1930,  42,  159—166).— 
P-Lignin  is  not  pre-existent  in  pine  wood,  but  p-ligno- 
sulphonic  acid  is  produced  from  the  a-acid  during 
the  treatment  with  sodium  hydrogen  sulphite  at  high 
temperatures.  The  lignin  obtained  from  a  sulphite 
pulp  by  extraction  with  an  acetate  buffer  of  pn  4-3 
contained  95%  of  the  a-acid.  If,  however,  the 
extraction  is  performed  with  sodium  hydrogen 
sulphite  at  135°  the  content  of  a-lignosulphonic  acid 
falls  to  84%,  and  under  similar  conditions,  but  with 
the  addition  of  2%  of  dextrose,  to  61%.  A  similar 
passage  of  the  a-  to  the  [3-acid  is  observed  when  the 
initial  material  is  a  pure  a-lignosulphonic  acid  salted 
out  from  the  filtrate  from  a  sulphite  extraction.  The 
role  of  dextrose  in  the  conversion  is  believed  to  lie 
in  the  reduction  of  an  aldehydic  group  of  the  a-acid 
to  a  primary  alcoholic  group  of  the  p-acid,  itself 
being  oxidised  to  gluconic  acid.  It  is  suggested  that 
the  diminution  of  methoxyl  content  in  the  passage 
from  the  a-  to  the  P-acid  is  due  to  an  oxidising  action 
of  the  hydrogen  sulphite,  since  the  methoxyl  content 
of  the  a-acid  was  found  to  fall  from  9-77%  to  6-14% 
after  treatment  with  2%  hydrogen  peroxide  solution 
for  12  hrs.  at  the  ordinary  temperature. 

T.  H.  Morton. 

i\r-Meth.ylcadaverine.  R.  Enger  (Z.  physiol. 
Chem.,  1930,  189,  239 — 242). — a-Bmzam ido -s -methyl - 
aminopeniane  hydrochloride,  m.  p.  153°,  is  obtained  by 
treating  the  product  from  s-benzamidoamyl  iodide 
and  alcoholic  methylamine  at  80°,  with  hydrochloric 
acid.  Hydrolysis  of  the  hydrochloride  with  20% 
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sulphuric  acid,  extraction  of  the  benzoic  acid,  treat¬ 
ment  of  the  solution  remaining  with  phosphotungstic 
acid,  and  decomposition  of  the  precipitate  with 
barium  hydroxide  affords,  v.-amino-s-methylammo- 
pentane  (N-melhylcadavcrine),  b.  p.  177 — 178°  [ chloro - 
platitude,  m.  p.  228°;  chloroaurate  (+H,0),  m.  p. 
about  61°,  m.  p.  (anhydrous)  121 — 130°].  'This  base 
is  not  identical  with  the  compound  described  by 
Garcia  (A.,  1893,  i,  538).  H.  Burton.  ' 

Preparation  of  alkali  salts  of  amino-acids.  W. 
Voss  and  R.  Guttmann  (Ber.,  1930,  63,  [B],  1726— 
1731). — The  preparation  of  homogeneous  sodium  salts 
of  dZ-leucinc,  di-alanine,  or  glycine  cannot  be  effected 
by  use  of  the  calculated  quantity  of  sodium  cthoxide 
in  ethyl  alcohol ;  the  amino-nitrogen  content  is 
invariably  low  and  reaction  is  accompanied  by  liber¬ 
ation  of  mcthylamine  when  glycine,  is  employed. 
Sodium  hydrogen  ri-glutamatc  may  be  prepared  in 
small  quantity  from  the  acid  and  sodium  hydroxide, 
but  the  prolongation  of  the  desiccation  necessitated 
by  the  use  of  larger  amounts  results  in  the  production 
of  sodium  pyrrolidonecarboxylate.  The  sodium  salts 
of  monocarboxylic  and  the  disodium  compounds  of 
diearboxylic  amino-acids  aro  readily  prepared  by 
treating  the  acids  in  liquid  ammonia  with  sodium 
in  the  same  solvent;  the  end-point  is  indicated  by 
the  disappearance  of  the  blue  colour.  The  process  is 
not  available  for  the  preparation  of  sodium  hydrogen 
dicarboxylatcs,  of  salts  of  semiamides  or  of  cystine. 
Monocarboxylic  acids  arc  indifferent  towards  liquid 
ammonia,  whereas  diearboxylic  acids  afford  ammon¬ 
ium  hydrogen  salts  [ammonium  hydrogen  1  -aspartate 
nnd  d-glutamate  are  described).  The  sodium  salts  of 
the  following  acids  have  been  prepared :  glycine, 
rfZ-alanine,  dZ-lcucinc,  tZi-phenylalanine,  sarcosine, 
f-tyrosine,  (3-alanine,  y-amino-n-butyric  acid,  d-glut- 
amic  acid.  H.  Wren. 

Quinizarinsulplionic  acid  (rufianic  acid)  as 
precipitant.  II.  W.  Zimmermann  (Z.  phvsiol. 
Chem.,  1930,  189,  155—161 ;  cf.  this  vol.,  941).— 
A  further  series  of  precipitates  with  bases  was 
obtained,  viz.,  rufianates  of  sarcosine,  m.  p.  283 — 
285°  (decomp.) ;  proline,  m.  p.  256°  (froths);  oxy- 
proline,  in.  p.  292°  (froths);  S-aminovaleric  acid, 
decomp.  2S70;  dimethylamine,  m.  p.  255 — 256°; 
trimethvlamine  oxide,  m.  p.  276—277°  (froths) ; 
tyraminc,  m.  p.  287—288°  (froths).  These  salts  were 
prepared  by  using  a  4%  solution  of  Tufianic  acid  in 
absolute  alcohol,  since  they  are  soluble  in  water. 

J.  II.  Birktnshaw. 

Catalysis  of  the  oxidative  decomposition  of 
glycine  by  oxidation  products  (“  omega  ” )  of 
adrenaline.  B.  Kisch  and  J.  Liebowitz  (Bio- 
chem.  Z.,  1930.  220,  37,0—377). — The  results  of 
Edlbacher  and  Kraus  (A.,  1928,  1403)  are  confirmed, 
but  it  is  shown  that  the  decomposition  of  the  glycine 
is  catalysed  by  oxidation  products  (“omega”)  of 
adrenaline  which  are  gradually  converted  into 
catalytically  inactive  substances.  Adrenaline  itself 
has  no  effect  on  the  oxidation.  The  catalytic  action 
of  the  adrenaline  decomposition  products,  for  which 
the  optimum  reaction  is  pa  7-7 — 7-8,  does  not  take 
place  in  the  absence  of  oxygen.  Adrenalone  is  much 


less  effective  than  is  adrenaline  for  assisting  the 
decomposition  of  glycine  (ef.  this  vol.,  1036). 

W.  McCartney. 

Deamination  of  cystine.  J.  C.  Andrews  (J. 
Biol.  Chem.,  1930,  87,  081 — 690). — Further  experi¬ 
ments  confirm  the  outstanding  effect  of  lead  salts 
(A.,  1929,  85)  in  promoting  the  deamination  of 
cystine  in  alkaline  solution  at  100°.  The  most  rapid 
deamination  occurred  in  suspensions  of  excess  of 
calcium  hydroxide;  the  accelerating  effect  of  lead 
salts  on  the  deamination  process  was  observed  with 
suboptimal  amounts  of  calcium  hydroxide  but  dis¬ 
appeared  when  the  optimum  concentration  of  the 
hitter  was  reached.  Barium  hydroxide  caused  less 
deamination  than  calcium  hydroxide ;  the  effect  of 
magnesium  oxide  was  slight  and  that  of  silver  oxide 
negligible.  Cysteine  undergoes  considerably  less  de¬ 
amination  than  cystine  under  similar  conditions. 

C.  R.  Harinoton. 

Mechanism  of  cyanoacetamide  and  cyano- 
acetic  ester  condensations.  0.  K.  Ingolu  (J.C.S., 
1930,  184— 185).— A  reply  to  Bardhan  (A.,  1929, 
1462).  It  is  not  justifiable  to  assume  that  carbon 
coupling  at  Ca  (carbonyl  carbon)  is  the  general  mode  of 
reaction  between  cyanoacetamide  and  allied  substances 
and  ay-dicarbonyl  compounds.  H.  Wren. 

Mechanism  of  cyanoacetamide  and  cyano- 
acetic  ester  condensations.  J.  C.  Bardhan 
(J.C.S.,  1930,  1509— 1510).— Polemical  (cf.  Ingold, 
preceding  abstract).  The  possibility  of  the  existence 
of  two  enolic  forms  of  hydroxymcthylenccr/cfohex- 
anoiie,  one  of  which  involves  an  intrac'yclic  double 
linking,  is  pointed  out.  H.  A.  Piggott. 

a  -  Selenocyanoacrylic  acid.  A.  Fredga 
(Svcnsk  Kern.  Tidskr.,  1930,  42,  153— 150).— Treat¬ 
ment  of  potassium  aj3-dibromopropionate  (1  mol.) 
with  potassium  selenocyanide  (1  mol.)  gave  potassium 
x-selenocyanoacrylale  (-j-H20),  decomposed  by  sulph¬ 
uric  acid  in  ether  to  a -selenocyanoacrylic  acid,  m.  p. 
105°  (decomp.).  The  dissociation  constant 
1-27 X lO-2,  g0=369  being  assumed;  slight  decom¬ 
position  in  contact  with  the  platinum  electrodes  was 
observed.  Potassium  «-bromoacrylatc  does  not  react 
with  potassium  selenocyanide  at  the  ordinary  tem¬ 
perature.  A.  I.  Vogel 

Action  of  potassium  hypobromite  on  some 
a-trisubstituted  amides.  (Mule.)  M.  MontagnS 
and  B.  Casteran  (Compt.  rend,,  1930,  191,  139— 
141). — When  treated  with  potassium  hypobromite 
solution  a-trisubstituted  amides  form  stable,  ether- 
soluble  carbimides  which  arc  converted  quantitatively 
into  the  hydrochlorides  of  the  primary  amines  on 
treatment  with  hydrochloric  acid.  Dimcthylpropyl- 
acetamide  yields  aa-rf imethylbu tylca rb im ide ,  b.  P- 
136 — 137°;  cthyldibutylacetamide  yields  e-carbm<«°- 
e-ethylnonane,  which  gives  with  aniline  ■phenf 
c-eihylnonylcarbamide,  m.  p.  94°;  y-carbinmof 
phcnylpeniane,  b.  p.  1 15°/13  nun.,  gives  with  am  moms 
■y-phenylamylcarbamide,  m.  p.  136°,  and  with  sniun 
phenyl-y-phenylamylcarbamide,  m.  p.  197°; 
lysis  with  hydrochloric  acid  solution  furnishes  P 
amino-y-phcnylpentane,  b.  p.  108-5 — 109°/17  m®- 
( picralc ,  m.  pi.  166 — 167°  ;  chloroaurate,  m-  1>-  *  ' 
which  yields  with  the  carbimide  s -di-y-phew11^ 
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carbamide,  in.  p.  203°.  a- Phenyl- a-bcnzylprapykarb- 
imide,  b.  p.  187-5°/17  mm.,  with  aniline  furnishes 
K-phcnylW-plienijlbcnzylpropylcarbamide,  m.  p.  179°; 
with  hydrochloric  acid  it  gives  fi-amino-ix$-diphenyl- 
butane ,  b.  p.  1S7°/1S  mm.  (picrate,  m.  p.  102 — 103°), 
which  reacts  with  the  carbimide  to  give  s-di-{x- 
j)henyl-a.-bcnzylpropyl)carb(i7iiide,  m.  p.  179°. 

C.  C.  N.  Vass. 

Arylamides  of  laevulic  acid.  It.  Lukes  and  V. 
Prelog  (Chem.  List}',  1930,  24,  251 — 253). — Sec 
A.,  1929,  824. 

Preparation  of  allophanic  esters  and  amides. 
Action  of  heat.  J.  Bougault  and  J.  Leboucq 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  594—605,  and  J. 
Pharm.  Chim.,  1930,  [viii],  11,  5 — 20). — The  following 
allophanic  esters  and  amides  have  been  obtained  in 
yields  of  about  70%  by  the  action  of  allophanic 
chloride  on  the  corresponding  alcohol  or  amine  in 
benzeno  :  ethyl,  m.  p.  195°;  benzyl,  m.  p.  191-5°; 
phenyl,  m.  p.  194°;  (5-phenylethyl,  m.  p.  197-5°; 
quaiacyl,  m.  p.  200° ;  and  o- ethoxy  phenyl,  m.  p.  212°, 
allophanates  ;  iso  amyl,  m.  p.  118°;  benzyl,  m.  p.  183°; 
phenyl,  m.p.  168°;  p-chlorophenyl,  m.  p.  212° ;  o-tolyl, 
o.  pi  180°;  m-lolyl,  m.  p.  165°;  p -lolyl,  m.  p.  215°; 
a-naphthyl,  m.  p.  259°;  fi-naphthyl,  m.  p.  230°; 
cyclo hexyl,  m.  p.  195°;  N •melhijlphcnyl,  m.  p.  168°, 
amides,  and  the  phenylhydrazule, 
NHP1i-NII-CO-NH-CO-NH2,  m.  p.  217°.  The  allo- 
phanic  esters  decompose  slightly  above  their  m.  p. 
either  into  the  alcohol  and  cyanuric  acid,  or  into  the 
corresponding  olefine  and  carbamide  and  carbon 
dioxide,  the  aryl  esters  decomposing  more  rapidly  into 
the  phenol  and  cyanuric  acid.  Under  the  same 
conditions  the  allophanic  amides  derived  from  prim¬ 
ary  or  secondary  amines  yield  cyanuric  acid  and  the 
monosubstituted  carbamide  as  the  first  stage,  the 
s-disubstituted  carbamide  being  formed  as  a  second 
stage  by  reaction  between  the  amide  and  the  mono¬ 
substituted  carbamide.  The  hvdrazidcs  yield  am¬ 
monia  and,  by  cyclisation  of  the  side-chain,  the  corre¬ 
sponding  monosubstituted  urazole.  Thus  the  phcnyl- 
hydrazide  yields  phenylurazolc,  m.  p.  267°,  but  no 
cyanuric  acid.  "  R.  Brigutman. 

Constitution  of  compounds  with  “bivalent” 
carbon.  H.  Lindemann  and  L.  Wiegrebe  (Ber., 
1930,  63,  [B],  1650 — 1657). — A  large  amount  of 
recorded  evidence  leads  to  the  formula  C=()  as  the 
most  suitable  expression  for  carbon  monoxide,  al¬ 
though  the  help  of  the  parachor  cannot  be  utilised 
m  this  case  on  account  of  the  strong  association 
of  the  liquid  material.  In  the  examination  of  the 
possibility  of  extending  this  formulation  to  the 
carbylamines,  thus  difficulty  is  not  encountered,  since 
o-anisylcarbylamine  is  not  appreciably  associated  when 
liquid.  Determination  of  the  parachor  value  of 
methyl,  phenyl,  o-  and  p-tolvl,  a-anisyl,  b.  p.  112°/16 
mm.,  and  p -nnisyl,  b.  p.  113°/14  mm.,  m.  p.  33°, 
carbylamines  establishes  the  structure  CEENR. 

H.  Wren. 

Constitution  of  cyanogen  halides.  II.  Re- 
hactometric  investigation  of  cyanogen  chloride 
mid  iodide.  E.  V.  Zauri  (Bull.  Soc.  chim.,  1930, 


[iv],  47,  537 — 545). — Determinations  of  the  molecular 
refraction  of  solutions  of  cyanogen  chloride  and 
iodide  in  water,  alcohol,  and  chloroform  confirm  the 
evidence  previously  adduced  (this  vol.,  1027)  in 
support  of  a  nitrile  structure  for  the  iodide  and  a 
carbylamine  structure  for  the  chloride.  The  values 
obtained  for  cyanogen  iodide  are  much  lower  than 
those  required  for  Gutmann’s  cyclic  structure  (A., 
1909,  i,  895)  and  the  latter  formula  is  rejected.  The 
solvent  has  little  tautomeric  influence  on  the  cyanogen 
halide.  R.  Brightman. 

Germanium.  XXXIV.  Germanium  tri¬ 
methyl  bromide.  L.  M.  Dennis  and  W.  I.  Pat- 
node  (J.  Arner.  Chem.  Soc.,  1930,  52,  2779—2782). — 
Germanium  trimelhyl  bromide,  m.  p.  —25°,  d\*  1-544, 
»“  1-4705,  was  prepared  by  the  interaction  of  hydrogen 
bromide  and  germanium  tetramethyl  in  the  presence 
of  aluminium  chloride.  The  vapour  pressure  between 
—25°  and  120°  is  given  by  log  p(mm.)=7-912 — 
1956/T,  from  which  the  b.  p.  113-7°  is  computed.  The 
compound  is  oxidisablc,  yields  an  amine  with  dry 
ammonia,  and  is  hydrolysed  to  a  volatile  liquid  by 
water,  but  hydrogen  sulphide  does  not  precipitate 
germanium  disulphide  from  the  acidified  solution. 

J.  G.  A.  Griffiths.  : 

Application  of  thallium  compounds  in  organic 
chemistry.  V.  Thallous  ethoxide  and  di- 
methylthallium  ethoxide.  R.  C.  Menzies  (J.C.S., 
1930,  1571 — 1573). — Gentle  warming  '  of  aqueous 
formaldehyde  (d['s  1-084)  with  thallic  oxide  produces 
thallous  formate,  m.  p.  103 — 104°,  in  89%  yield. 
Treatment  of  crude  moist  thallous  hydroxide,  formed 
from  the  formate  by  hydrolysis  with  hot  aqueous  sod¬ 
ium  hydroxide,  with  absolute  alcohol  at  20°  gives 
thallous  ethoxide  in  76%  yield  (slightly  better  yields 
are  obtained  by  treatment  of  thallous  formate  with 
a  solution  of  sodium  in  absolute  alcohol).  This  sub¬ 
stance  reacts  with  dimethylthallium  bromide  in 
boiling  ether,  producing  dimethyllhaUium  ethoxide, 
b.  p.  110— 120°/15  mm. 

Thallous  ethoxide  is  a  convenient  intermediate  for 
the  preparation  of  chelate  compounds  of  thallium; 
e.g.,  thallium  acctylaoetonate  is  prepared  in  90%  yield 
by  mixing  solutions  of  the  ethoxide  and  aeetylaoetone 
in  dry  benzene.  Thallous  ethoxide  is  as  delicate  a 
reagent  for  carbon  disulphide  and  certain  other 
sulphur  compounds  in  benzene  solution,  as  also  is  the 
acetylacetonato,  yellowish-orange  precipitates  being 
obtained.  No  precipitate  is  obtained  with  thiopheii. 

R.  J.  W.  Le  FivBE. 

Organo-mercuric  nitrates .  Method  of  analysis 
for  mercury  applicable  to  dilute  solutions.  I.  B. 
Johns,  W.  D.  Peterson,  and  R.  M.  Hixon  (J.  Amer. 
Chem.  Soc.,  1930, 52, 2820 — 2822).— Mercuric  methyl, 
111.  p.  59°,  ethyl,  111.  p.  87°,  butyl,  m.  p.  39-5 — 40°, 
and  benzyl,  in.  p.  90 — 91°  (deeomp.),  nitrates  are 
obtained  from  the  mercuric  alkyl  halides  and  silver 
nitrate  in  alcohol.  The  last  two  decompose  slowly 
when  kept.  The  mercury  in  mercuric  alkyl  salts  may 
be  determined  as  sulphide  after  decomposition  of  the 
salt  by  bromine  in  dilute  aqueous  solution. 

II.  E.  F.  Notton. 

Spectroscopic  determination  of  decomposition 
products  of  organic  compounds.  Benzene  in 
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the  electrodeless  discharge.  W.  D.  Harkins  and 
D.  M.  Cans  (J.  Amer.  Clicm.  Soc.,  1930,  52,  2578— 
2580). — By  maintaining  anhydrous  benzene  vapour 
at  about  0-1  mm.  in  the  electrodeless  discharge  (1000 
kilocycles  per  sec.)  an  extensive  green  or  red  glow 
is  produced.  The  benzene  is  rapidly  decomposed  into 
the  entities  C3,  CH,  C+,  and  H,  which  rccombino 
quantitatively  to  form  a  reddish-brown  powder, 
(CH)„,  where  n  is  much  greater  than  6. 

J.  6.  A.  Griffiths. 

Physical  constants  of  p-cymene  and  certain 
related  compounds.  F.  Richter  and  W.  Wolff 
(Ber.,  1930,  63,  [B],  1721— 1725).— p-Cymene  has 
been  obtained  from  ajowan  oil,  camphor  (by  phos¬ 
phoric  oxide),  and  sulphite  turpentine.  The  crude 
material  is  treated  with  permanganate,  concentrated 
sulphuric  acid,  occasionally  with  bromine,  and  distilled 
over  sodium  until  constant  in  properties.  The  isol¬ 
ation  of  a  homogeneous  material  from  ajowan  oil 
appears  impossible.  The  product  from  camphor 
contains  toluene,  after  the  removal  of  which  pure 
p-cymene,  m.  p.  -72-3°,  b.  p.  177-3 — 177-4°/760  mm., 
df  0-S570,  wj?  1-4904,  is  obtained.  The  material  from 
sulphite  turpentine  is  almost  identical  with  it,  but  the 
indistinct  m.  p.  indicates  the  presence  of  impurities. 
m-Cymene,  obtained  from  d-fenchone  and  phosphoric 
oxide,  has  b.  p.  175-0 — 175-S°/760  mm.,  b.  p.  66-5°/ 
17-6  mm.,  in.  p.  below  —100°  to  a  non-crystalline 
glass,  df  0-8000,  np  1-4920.  Dipentene  from  ter- 
pineol  is  mixed  with  terpinolene.  A  mixture  of 
d-limonene,b.  p.  177-0 — 177-S°/755mm.,  64-4°/15mm., 
n)~,  1-473,  [a]D  +124°,  with  molecular  proportions  of 
Himonene,  b:  p.  177-0— 177-8°/755  mm.,  64-4°/ 
15  mm.,  df  0-S472,  1-4740,  [a]0  —121°,  yields 

dipentene,  b.  p.  178°/700  mm.,  64-4°/15  mm., 
1-4727,  after  fractional  distillation.  H.  Wren. 

Action  of  sodium  on  organic  halides  in  li«juid 
ammonia.  P.  M.  Dean  and  G.  Bebchet  (J.  Amer. 
Chem.  Soc.,  1930,  52,  2S23— 2S26).— The  halides  were 
treated  with  sufficient  sodium  for  complete  reaction. 
Eight  among  the  thirteen  halides  examined  reacted  to 
some  extent  in  the  sense  of  the  Wiirtz-Fittig  synthesis. 
Benzyl  chloride  gives  mainly  dibenzyl,  with  toluene 
and  hydrocarbons,  (a)  m.  p.  183 — 184°,  ( b )  b.  p. 
200 — 240o/10  mm.,  and  (c)  b.  p.  240 — 270°/10  mm. 
(j-Phenylethyl  bromide  gives  mainly  ethylbenzene  with 
hydrocarbons  of  high  b.  p.  and  a  little  styrene; 
•y-phenylpropyl  bromide  gives  propylbenzene,  plienyl- 
propylamine,  hydrocarbons  of  high  b.  p.,  and  nitro¬ 
genous  products ;  S-phenylbutyl  bromide  gives  butyl- 
benzene,  phenylbutylamine,  hydrocarbons,  and  amines ; 
benzylidene  chloride  gives  mainly  benzylamine  with 
dibenzyl  and  a  product  of  high  b.  p. ;  benzotrichloride 
gives  tarry  material  and  some  dibenzyl;  diphenyl- 
methyl  chloride  gives  s-tetrapkenylethane  and  di- 
phenylmethane ;  diphenylmethylene  chloride  gives 
tetraplienylethylene  (yield  90%  of  the  theoretical); 
o-xylylene  bromide  gives  o-xylene  and  a  nitrogenous 
residue ;  phenyl  (3-bromocthyl  ether  gives  phenol  and 
aS-diphenoxybutane ;  phenyl  y-bromopropyl  ether 
gives  phenoxypropane,  phenol,  and  cc^-diphenoxy- 
hexane;  a-chloroacetophenone  gives  acetophenone,  a 
substance,  m.  p.  73 — 74°,  and  tarry  matter,  and 
p-ehloropropioplienone  gives  a  product  of  high  b.  p. 


Benzoyl  chloride  and  liquid  ammonia  give  a  quanti- 
tative  yield  of  benzamide.  H.  E.  F.  Notion. 

Decomposition  of  phenyl  iodide  dichloride. 
II.  E.  V.  Zapfi  and  V.  Deulofeu  (Bull.  Soc.  chim., 
1930,  [iv],  47,  012 — 614). — Sec  this  vol.,  758. 

Substitution  of  one  atom  of  nitrogen  for  three 
of  chlorine  in  organic  compounds.  I.  Action  of 
ammonium  chloride  on  benzotrichloride.  P. 
Fireman  (J.  Amer.  Chem.  Soc.,  1930,  52,  2951— 
2954). — Ammonium  chloride  (1  mol.)  reacts  com¬ 
pletely  in  20 — 30  hrs.  with  benzotrichloride  (1-6  mols.) 
in  a  sealed  tube  at  210 — 220°,  heating  being  discon¬ 
tinued  every  4 — 6  hrs.  to  permit  the  release  of  hydrogen 
chloride.  The  reaction  is  autocatalytic  and  the  pro¬ 
duct  is  mainly  benzonitrile  with  unchanged  benzotri¬ 
chloride  and  small  quantities  of  cyaphenino,  benzoic 
acid,  and  tctraplienylmethane.  Analogous  reactions 
are  cited  (cf.  A.,  1904,  ii,  650).  H.  E.  F.  Notion. 

Behaviour  of  a-bromo-a-nitrohydrocarbons. 
II.  Behaviour  of  a-bromo-a-nitro-p-phenyl- 
ethylene.  J.  Loevenich  and  H.  Gerber  (Ber., 
1930,  63,  [B],  1707—1713;  cf.  this  vol.,  572).— 
a-Bromo-  and  a-bromo-a-nitro-styrene  add  positive 
groups  in  the  same  manner  as  the  bromonitro- 
olefines.  In  consequence  of  the  absence  of  the 
strongly-  negative  nitro-group,  the  additive  power  of 
a-bromostyrenc  is  smaller  than  that  of  a-bromo -a- 
nitrostyrene.  The  last-named  compound  exceeds  the 
bromonitro-olefines  in  its  power  of  adding  positive 
groups  and  yields  markedly'  more  stable  additive 
products. 

a-Bromo- a-nitro-p-phenylethydene  is  converted  by 
ammonia  in  ether  into  the  ammonium  salt  of  a-bromo- 
<t-nilro-$-amino-$-phenylelhane,  from  which  the  some¬ 
what  unstable  free  amine,  m.  p.  32°  (hydrochloride), is 
derived.  a  -  Bromo  -  a  -  nitro  -  (3  - piper idino-fi -phenyl- 
ethane,  m.  p.  73°  ( hydrochloride ;  piperidinium  salt, 
m.  p.  81°),  is  similarly  prepared.  a-Bromo-a-nitro- 
P-plienylethyleno  is  transformed  by  aniline  in  ether 
into  aL-nitro-$-phenylacetylene,  also  obtained  by  use  of 
diethylamine. 

oj-Broinostyrene  is  converted  by  methyl-alcoholic 
sodium  metlioxide  into  phenylacetylene  and  styryl 
methyl  ether,  b.  p .  15S°/113  mm .  With  ammonia  in  ether, 
01-bromostyrene  affords  x-bromo-$-amino-$-phwfi 
ethane  (hydrochloride,  m.  p.  151°).  cc-Bromo-p-pipf- 
idino-$-phenylelhane  (hydrochloride,  m.  p.  198°)  and 
*-bromo-$-anilino-P-phenylethane,  b.  p.  170713  mffl., 
are  described.  H.  Wren. 

Action  of  organo-magnesium  compounds  on 
sulphonyl  chlorides.  R.  Truchet  (Compt.  rend., 
1930,  191,  296— 299).— The  main  products  of  the 
action  of  magnesium  ethyl  bromide  on  benzene- 
sulphonyl  chloride  are  ethyl  chloride  and  benzene- 
sulphuric  acid ;  phenyl  ethyl  sulphide  and  sulphon* 
are  produced  in  minor  amount.  Similar  results  are 
obtained  with  magnesium  methyl  iodide.  Sulpbons 
do  not  appear  to  be  produced.  The  formation 
sulphoxidc  is  due  to  the  action  of  the  Grignard  reag® 
on  the  sulphinate :  Ar-SOyMgX+RXgA 

Ar-SR(OMgX), — ->Ar-SO-R+MgO,MgX2^ 
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Reactivity  of  halogens  in  various  types  of 
naphthalene  derivatives.  II.  J.  B.  Siioesmith 
andA.MA.CKiE  (J.C.S.,  1930,  15S4— 1586).— 1-Chloro- 
2-methylnaphthalene  with  bromine  vapour  at  200° 
gives  \-cliloro-2-naphthylmethyl  bromide.  (I),  m.  p.  81°. 
2-Hydroxy-  1-naphtlialdohyde,  by  heating  with  phos¬ 
phorus  pentachloride  at  165°,  followed  by  boiling  with 
100%  formic  acid  etc.,  affords  2-chloro-l-naphth- 
aldeliyde,  m.  p.  75",  in  poor  yield;  by  reduction  with 
66%  aqueous-alcoholic  potassium  hydroxide  at  76°, 
this  yields  2-chloro-l-naphlhylcarbinol,  m.  p.  110°,  from 
which  2-chloro-l-naphthylmethyl  bromide  (II),  m.  p. 
100-5°,  is  prepared  normally. 

Reduction  of  3-chloro-2-naphthoyl  chloride  by 
hydrogen  in  presence  of  palladised  barium  sulphate  in 
xylene  produces  2-chloro-2-naphthaldehyde,  m.  p.  121° 
(oxime,  m.  p.  152° ;  -p-nitrophenylhydrazone,  m.  p.  263° ; 
smicarbazone,  m.  p.  268°),  from  which  3-chloro-2- 
naphlhylcarbinol,  m.  p.  111°,  and  3-chloro-2-naphthyl- 
mttlujl  brmnida  (III),  m.  p.  97°,  are  obtained  as 
above. 

Comparative  hydrolysis  of  bromides  I,  II,  and  III 
in  aqueous  alcohol  at  25°  showed  values  of  7:  ( X 106)  of 
72,  80,  70,  respectively.  It.  J.  W.  Le  Fevre. 

Heteronuclear  nitro-  and  amino-derivatives  of 
2-methylnaphthalene.  V.  Vesely  and  J.  Pag  (Coll. 
Czech.  Chem.  Comm.,  1930,  2,  471^85).— 2-Methyl- 
naphthalene,  dissolved  in  carbon  tetrachloride,  is 
condensed  below  —5°  with  1  mol.  of  chlorosulphonic 
acid.  After  neutralisation  with  barium  carbonate  the 
less  soluble  barium  salt  of  2-methylnaphthalene-S- 
mlplionic  acid  crystallises,  whilst  from  the  mother- 
liquor  a  smaller  quantity  of  the  salt  of  the  1  -sulphonic 
acid  is  obtained.  The  potassium  salts  of  these  acids 
with  10  mols.  of  phosphorus  pentachloride  yield 
2-methylnaphthalene-8-suIphonyl  chloride,  m.  p.  96° 
(8-sulphonainide,  m.  p.  195 — 196°;  cf.  Dziewohski 
and  Wulffsohn,  A.,  1929,  803),  and  -1-sulphonyl 
chloride,  m.  p.  83 — 85°  (1-sulphonamide,  m.  p.  124°). 
Nitration  of  the  1 -sulphonyl  chloride  below  0°  with 
nitric  acid  (d  1-475)  furnishes  a  mixture  of  8-nitro-, 
m.p.  145°,  and  5-nitro-2-methylnaphtkile?ic-l-sulphonyl 
chloride ,  m.  p.  84 — 85°,  which  are  reduced  by  sodium 
sulphite  and  sodium  hydrogen  carbonate  at  40 — 60° 
to  the  corresponding  sulphinic  acids,  from  which  are 
obtained,  by  treatment  with  60%  sulphuric  acid, 
8 -nitro-,  m.  p.  36 — 38°  (I),  and  5-nitro-2-methyl- 
naphthalene,  m.  p.  61 — 02°  (II).  Hydrolysis  of  the 
sulphonyl  chlorides  with  dilute  sodium  hydroxide 
solution  furnishes  the  sodium  salts  of  o-nitro-  and 
8- nitro-2-methylnaph  thalene - 1  -sulphonic  acid,  which 
may  be  reduced  by'  iron  and  acetic  acid  to  5 -amino-  and 
§-amino-2-methylnaphtkalcnc-l-sulpIionic  acid.  Fur¬ 
ther  reduction  by  sodium  amalgam  in  a  slightly 
alkaline  aqueous  medium  affords  7 -methyl- a-naphthyl- 
amine,  m.  p.  57 — 5S°  [acetyl  derivative,  m.  p.  181— 
183°  (III) ;  benzoyd  derivative,  m.  p.  204° ;  cf.  Vesely 
and  Kapp,  A.,  1925,  i,  246,  804],  and  6 -methyl-u.- 
naphthjlaminc,  m.  p.  90"  [ acetyl  derivative,  m.  p.  160 — 
161°  (IV)],  which  also  result  from  the  reduction  of  I  and 
II  with  iron  and  dilute  hy'drochloric  acid.  A  solution 
III  in  glacial  acetic  acid  may  be  nitrated  at  0°  by  the 
addition  of  a  mixture  of  acetic  acid  and  fuming  nitric 
“id  {d  1-52).  Recrystallisation  of  the  product  from 


ethyl  acetate  affords  5-nitro-S-acctamido-2-methyl- 
naphthedene,  m.  p.  229 — 230°.  The  second  isomeride 
cannot  be  recovered  from  the  mother-liquors  by 
fractional  crystallisation,  but  partial  hydrolysis  'with 
alcoholic  potassium  hydroxide  serves  to  convert  most 
of  the  5-nitro-eompound  into  the  amine,  leaving 
unchanged  7-nitro-S-aceiamido-2-methylnaphthaIene, 
m.  p.  219 — 220°.  Hydrolysis  of  these  latter  with 
alcoholic  potassium  hydroxido  and  60%  sulphuric  acid 
respectively  yields  4 -nitro-,  in.  p.  183°,  and  2-nitro-7- 
methyl-oi-naplitliylamine,  m.  p.  185°  (V).  From  these 
there  are  obtained  by  diazotisation  and  decomposition 
with  boiling  alcohol  5-nitro-  and  7 -nitro-2-methyl- 
naplithalme,  m.  p.  105°,  which  mayr  be  reduced  to 
5-amino-  and  7 -amino-2-methylnaphthalene,  m.  p. 
105°  ( acetyl  derivative,  m.  p.  152°),  byr  iron  and 
dilute  hydrochloric  acid.  Nitration  of  5-nitro-2- 
methylnaphthalene  dissolved  in  acetic  acid  with  a 
mixture  of  nitric  (d  1-52)  and  sulphuric  acids  gives 
1  : 5-dinitro-2-methylnaphthaleno,  m.  p.  134°  (cf. 
Vesely  and  Kapp,  loc.  cit.).  Reduct  ion  of  V  by  means 
of  stannous  chloride  and  alcoholic  hydrochloric  acid 
affords  7  : 8-diamino-2-mdhylnaphlhalene,  m.  p.  80 — 
81°,  which  reacts  Math  phenanthraquinonc,  alcohol, 
and  acetic  acid  to  give  2-methylnaphthalene-7 : 8- 
phenanthrazine,  m.  p.  295°.  The  nitration  of  IV 
proceeds  in  a  manner  similar  to  that  of  III .  Fractional 
crystallisation  from  ethyl  acetate  and  alcohol  affords 
8-nitro -,  m.  p.  202°,  and  G-nilro-G-acdamido-2-mdhyl- 
naphtlialene,  m.  p.  210 — 211°,  which  when  hydroly'sed 
with  dilute  sulphuric  acid  yield  4 -nitro-,  m.  p.  167 — 
169°,  and  2-nitro-G-methyl-a-naphthylamine,  m.  p.  171°. 
Diazotisation  and  decomposition  with  alcohol  trans¬ 
forms  these  compounds  into  8-nitro-  and  6-nitro- 
2-methylnaphthalene,  m.  p.  119°  (VI).  Nitration  of 
8-nitro-2-mcthylnaphthalcne  with  a  mixture  of  nitric 
(d  1-52)  and  sulphuric  acids  affords  1  :  S-dinitro-2- 
methylnaphthalcno  (Vesely'  and  Rein,  A.,  1927,  757), 
whilst  reduction  of  the  same  substance  with  iron  and 
hy'drochloric  acid  yields  6-mcthyl-a-naphthylamine. 
If,  however,  the  reduction  is  carried  out  with  stannous 
chloride  and  hy'drochloric  acid,  there  is  formed  a 
substance,  mi  p.  86°  ( acetyl  derivative,  m.  p.  191°), 
which  is  probably  the  methylnaphthylamine  chlorin¬ 
ated  in  the  naphthalene  ring.  Reduction  of  VI 
with  iron  and  acetic  acid  produces  the  corresponding 
amino  identical  with  that  of  Vesely  and  Kapp  (loc. 
cit.).  T.  H.  Morton. 

Dissociable  organic  oxides  ;  transformation  of 
rubrene  into  isorubrene  oxide,  a  non-dissociable 
isomeride.  G.  Dufkaisse  and  M.  Badoche  (Compt. 
rend.,  1930,  191,  104 — 107). — Bnbrene  oxide  under¬ 
goes  a  complex  reaction  when  treated  with  an  organo- 
magnesium  halide  to  give,  amongst  other  products, 
isorubrene  oxide,  C42H2s02,  m.  p.  267 — 268,  b.  p. 
280°/0-001  mm.  (+C6H6,  m.  p.  167—168°),  more 
readily  obtained  (88%  yield)  from  the  oxide  by 
treatment  with  an  ethereal  solution  of  magnesium 
iodide.  The  now  substance  gives  no  trace  of  oxygen 
when  heated  and  is  exceptionally'  stable  to  heat. 
It  does  not  react  immediately  with  the  Grignard 
reagent,  and  gives  no  methane  with  magnesium 
methyl  iodide.  It  is  inert  towards  the  usual  kctonic 
reagents,  and  the  structures  I  and  II  are  therefore 
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suggested  for  fsorubrcnc  oxide  and  metarubrcnc. 
respectively. 


C.  W.  Shoppee. 

Rearrangement  of  Ar-chloroacetanilide.  C.  D. 
Barnes  and  G.  W.  Porter  (J.  Amer.  Chem.  Soc.,  1930, 
52,  2973 — 2976). — The  rearrangement  of  iY-chloro- 
acetanilidc  in  presence  of  constant  hydrogen-  and 
chlorine-ion  concentrations  at  40°  lias  been  followed 
in  0-Q5  ill” -sodium  acetate  in  glacial  acetic  acid  satur¬ 
ated  with  sodium  chloride.  It  is  a  first-order  reaction. 
The  view  of  Soper  (A.,  1927,  837)  .that  the  maximum 
reaction  rate  attainable  by  addition  of  acetanilide  to 
the  solution  is  a  measure  of  the  rate  of  liberation- of 
chlorine  from  the  chloroaminc  appears  to  be  contra¬ 
dicted  by-  the  fact  that  acct-p-naphthylamide  pro¬ 
duces  a  higher  maximum  rate  than  acetanilide. 
Further,  addition  of  chlorine,  which  should  have  an 
effect  similar  to  that  of  acetanilide,  produces  a  quite 
different  result.  At  first  the  reaction  proceeds  at  the 
uncatalyscd  rate,  then  follows  a  period  of  rapid  change 
during  which  tho  chlorine  is  used  up,  and  afterwards 
the  rate  reverts  to  that  of  the  first  period.  This 
indicates  that  chlorine  does  not  act  on  tho  chloroamine, 
but  only  on  its  rearrangement  products. 

H.  E.  F.  Notton. 

Rearrangement  of  alkylanilines.  II.  Course 
of  the  rearrangement  in  presence  of  metallic 
salts.  W.  J.  Hickinbottom  and  (in  part)  A.  C. 
Waine.  III.  Formation  of  p-aminoisobutyl- 
benzene  and  p-amino-fcrf.-butylbenzene  from 
i.sobutylaniline.  W.  J.  Hickinbottom  and  G.  H. 
Preston  (J.C.S.,  1930,  155S— 1565,  1566—1571).— 
II.  Tho  conversion  of  the  alkylanilines  into  p-amino- 
alkylbcnzenes  which  is  known  to  occur  on  heating  with 
anhydrous  metallic  halides,  a.g.,  cobalt,  cadmium,  or 
ziiic  chlorides  or  bromides,  proceeds  normally  in  a 
stream  of  nitrogen  (Et,  Pry  and  Pr9)  or  under  reduced 
pressure  (Et,  Bu’).  In  some  cases  partial  or  complete 
elimination  of  the  alkyl  group  occurs;  thus  witli 
jsopropylanilinc  much  aniline  is  produced,  and  otliyl- 
m-4-xyiidine  gives  only  m-4-xylidine.  Nevertheless 
in  these  cases  the  course  of  the  reaction  is  not  changed 
by  heating  in  a  rapid  stream  of  nitrogen  or  in  a  sealed 
tube,  respectively.  N-Ethylacet anilide,  in  which  the 
acetyl  group  is  more  sensitive  than  is  the  ethyl  group 
to  acid  hydrolysis,  when  heated  with  cobalt  chloride 
in  nitrogen  gives  as  principal  product  not  ethyl- 
aniline,  but  p-acetamidoethylbcnzenc,  together  with 
primary  amines  and  (probably)  p-ethylaminoaceto- 
phenone.  In  no  ease  is  any  appreciable  internal 
isomerisation  of  the  alkyl  group  observed.  It  is 
concluded,  therefore,  that  the  reaction  occurs  neither 
by  elimination  of  the  alkyl  group  as  olefine  followed  by 
recombination  in  the  p-position  nor  by  formation  of  the 
amine  hydrohalide  and  its  dissociation  to  give  alkyl 
halide  or  olefine;  in  fact  it  is  not  dependent  on  the 
formation  of  a  volatile  product,  but  is  a  true  isomeris¬ 
ation.  The  following  are  described  :  p-czmtno-n- 


propijlbenzenc  zi  nc,ic.hloridc  and  cobaltobromhk;  p. 
toliienesuljdionamido-Ti-propylbenzena,  m.  p.  113 — 114°; 
p-n-propyldiphenyUhiocarbamide,  m.  p.  127 — 128°. 

Hi .  fsoButylaniline  hydrobromide,  when  heated  in  a 
sealed  tube  at  220—300°,  is  converted  into  p-amino- 
ierh-butylbenzene  [p-toluenesxdphonyl  derivative,  in.  p. 
179 — 180°;  i>-tcvh.-butyldiphonijlt1iiocarbamidc,  m.  p, 
156—157°)  in  good  yield.  The  yield  is  smaller,  and  the 
product  contaminated  with  other  primary  amines  when 
the  hydrochloride  is  used ;  much  aniline  is  produced 
when  the  hydrobromide  is  heated  with  cadmium  or 
zinc  bromides.  This  instance  of  isomerisation  of  an 
alkyl  group  during  migration  from  nitrogen  to  carbon 
appears  to  be  unique  in  the  benzene  series. 

When  fsobutylaniline  itself  is  heated  at  210 — 300°  in 
the  presence  of  zinc,  cobalt,  or  cadmium  halides,  the 
sole  product  is  p-aminoisobuiylbenzene,  b.  p.  235— 
236°/762  mm.  (uncorr.)  ( hydrochloride ;  hydrobromide', 
p-toluanasidphonyl  derivative,  m.  p.  136 — 137°;  p- 
isobulyldiphenylthiocarbamide,  m.  p.  130—131°;  acetyl 
derivative,  m.  p.  127—128°),  identified  by  conversion 
into  isobutylchlorobenzene,  oxidised  to  p-ehloro- 
benzoic  acid,  and  by  its  non-identity  with  the  other 
known  y-aminobutylbenzenes.  The*  substance  pre¬ 
viously  described  as  y-aminoi.sobutylbenzene  (cf. 
Studer,  Annalen,  1882,  211,  236;  Lloyd,  A.,  18S7, 
721)  appears  to  be  p-amino-fe/t.-butylbenzenc  (cf. 
Senkowski,  A.,  1S92,  44).  The  production  of  isomeric 
amines  by  the  two  methods  is  conclusive  evidence 
against  the  intermediate  formation  of  amine  hydro¬ 
chloride  during  the  isomerisation  of  the  alkylanilines 
in  the  presence  of  metallic  halides. 

H.  A.  PlGGOTT. 

Composition  of  residual  tar  after  distilling 
a-naphthylamine  in  a  vacuum.  V.  A.  Lenkhold 
and  E,  A.  Ostroumov  (J.  Chem.  Ind.,  Russia,  1929, 
6,  216— 219).— The  residue  contained  6%  of  naphthyl- 
amine,  together  -  with  1  :  5-naphthylenediammc,  a- 
naphthol  -(0T2%),  p-naphthol  (0-20%),  iron  oxides, 
and  oil.  Chemical  Abstracts. 

Formation  of  [3-naphthylamine  by  nitrating 
naphthalene  and  reducing.  V.  A.  Lenkhold  (J. 
Chem.  Ind.,  Russia,  1929,  6,  S05). — The  a-naphthyl- 
amine  contains  a  small  quantity  of  the  (3-isomeride. 

Chemical  Abstracts. 

Preparation  of  naphthionic  acid.  S.  La>g- 
gutii  (Chim.  et  Ind.,  1930,  24,  31— 32).— x-Naphthyl- 
aminc  sulphate,  prepared  from  2  pts.  of  the  base  and 
1-57  pts.  of  sulphuric  acid,  is  mixed  with  6-5  pte. 
sodium  sulphate  and  heated  at  200 — 210°  during  35 
min.  after  being  raised  to  200“  during  the  same 
length  of  time.  The  mixture  is  stirred  and  a  current 
of  carbon  dioxide  passed  into  the  reaction  vessel.  The 
reaction  product  is  freed  from  sodium  sulphate  bv 
boiling  with  water  (25  pts.),  cooling,  and  filtering.  Tho 
residue  is  dissolved  in  sodium  carbonate  solution 
(0-67  pt.  of  carbonate;  15  pts,  of  water),  the  solution 
made  slightly  acid,  and  then  treated  with  diazotisea 
benzidine  to  remove  free  naphthylamine.  Thecofour- 
ing  matter  formed  is  filtered  and  the  napWh‘omc 
acid  (yield  70%)  precipitated.  H.  BuRTOX. 

Identification  of  carbonyl  compounds  by  use 
2  :  4-dinitrophenylhydrazine.  C.  F.  II.  Allk>M 
Amer.  Chem.  Soc.,  1930,  52,  2955— 2959).— 4n  w- 
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proved  method  of  preparation  is  given  for  this 
hydrazine  from  hydrazine  sulphate  and  chloro-2  : 4- 
dinitrobenzeno.  The  extent  of  its  applicability  to 
the  identification  of  aldehydes  and  ketones,  especially 
those  of  the  aliphatic  scries  (cf.  Brady  and  Elsmie, 
A.,  1926,  394),  has  been  determined  by  the  preparation 
of  a  series  of  2  :  4-dmitrophe?iylhydrazones,  of  which 
those  of  the  following  arc  new  :  methyl  -propyl 
ketone,  m.  p.  141°;  methyl  w-butyl  ketone,  m.  p. 
106°;  methyl  rt-amyl  ketone,  m.  p.  89°;  methyl 
K-hexyl  ketone,  m.  p.  58°;  methyl  w-nonyl  ketone, 
in.  p.  63°;  methyl  f.sopropyl  ketone,  m.  p.  117°; 
methyl  Mobiityl  ketone,  m.  p.  95°;  methyl  isoamyl 
ketone,  m.  p.  95° ;  methyl  f.sohcxyl  ketone,  m.  p. 
77";  pp-dimethylbiitan-y-one,  m.  p.  125°;  pentan- 
y-oiic,  nr.  p.  15(1°;  hoptan-8-onc,  m.  p.  75°;  hexan- 
y-one,  m.  p.  130°;  p-mcthylhcxan-8-onc,  m.  p.  75°; 
A“-hoxcn-s-onc,  m.  p.  104°;  mcthylheptenonc,  m.  p. 
81c ;  ^-ionone,  m.  p.  143°;  mesityl  oxide,  in.  p.  200°; 
eyefopentanone,  m.  ]i.  142° ;  cyclohexanone,  m.  p. 
100°;  cyc/ohexyl  methyl  ketone,  m.  p.  140° ;  carvonc, 
m,  p.  189°;  menthonc,  m.  p.  145°;  styryl  methyl 
ketone,  m.  p.  223°;  phenyl  styryl  ketone,  m.  p.  208°; 
benzil,  m.  p.  185°;  acetophenone,  m.  p.  237°;  indan- 
1-ono,  m.  p.  258° ;  ?i-butyroin,  m.  p.  99° ;  benzoin,  m.  p. 
234° ;  n-valeraldehydc,  m.  p.  98°;  n-octaldchyde, 
m.  p.  106°;  w-decaldohyde,  m.  p.  104°;  n-undccaldc- 
liydc,  m.  p.  104°;  n-dodecaldohydc,  m.  p.  106°; 
acraldchydo,  m.  p.  1G5°;  a-mcthyl-p-ethyhicraldc- 
hyde,  in.  p.  159° ;  citronellal,  in.  p.  78° ;  citral-I,  m.  p. 
10S — 110° ;  citral-II,  m.  p.  96°;  «-»-amyleinnam- 
aldehydc,  m.  p.  164°;  pyruvic  acid,  m.  p.  213°; 
lievulic  acid,  m.  p.  92°;  ethyl  mcsoxalate,  m.  p.  128°; 
methyl  phcnylglyoxylatc,  m.  p.  171°.  The  m.  p.  in 
three  scries  of  homologous  2  :  4-dinitrophcnylhydraz- 
oncs  show  well-marked  alternat  ions.  With  a-hydroxy- 
ketoncs  the  reagent  usually  gives  unsatisfactory 
results,  owing  to  the  occurrence  of  oxidation  to  the 
diketone.  It  failed  to  give  solid  derivatives  with 
methyl  n-heptyl,  n-octyl.  and  ii-decyl  ketonos,  di-n- 
butyl  ketone,  commcreial  iononc,  pure  a-iononc, 
fonchonc,  and  pulegone.  A  scmi-micro-modification 
of  the  Kjcldahl  nitrogen  determination  is  outlined. 

H.  E.  E.  Notion. 

Acyldiarylhydrazine  series.  I.  J.  J.  Bitter 
and  F.O.  Hitter  (J.  Amcr.  Clicm.  Soc.,  1930,  52, 
2815 — 2S19). — Monoacetylation  of  the  following  un- 
symmctrically  substituted  ap-diarylhydrazincs  bv 
acetic  anhydride  at  the  ordinary  temperature  yields 
*■  and  p-acotyl  derivatives  in  approximately  equal 
amounts  :  a-p'honyl-.B-p-tolylhydrazinc  (a-,  m.  p.  124°, 
and  !}-,  m.  p.  140 — 141°,  -acetyl  derivatives),  a-phcnyl- 
P-p-chlorophenylhydrazine  (a-,  m.  p.  123 — 124°,  and 
fh  nr.  p.  Ill — 112°,  -acetyl  derivatives),  and  a-phenvl- 
P-p-bromophcnylhydrazinc  [a-,  m.  p.  117—118° 
(labile  isomer  die,  m.  p.  88 — 89°),  and  (3-,  m.  p.  83°, 
-acetal  derivatives].  a-Phcnyl-p-o-toIylhydrazine 
yields  only  an  a -acetyl  derivative,  m.  p.  78°.  The 
acetyl  derivatives  arc  identified  by  reduction  with 
phenylhydrazine  and  isolation  of  the  resulting  amine 
and  anilide.  Phenylhydrazine  is  catalytically  decom¬ 
posed  in  presence  of  acetanilide  at  160°  or  acct-m- 
toluidide  at  185°  according  to  the  scheme 
2NHPh-NH, — >PliH+N2+NH3-i-NHiPh,  and  the 
quantitative  occurrence  of  this  reaction  on  further 


addition  of  phenylhydrazine  is  used  to  ascertain  when 
the  above  reductions  are  completed. 

H.  E.  F.  Notton. 

Parachor  of  azo-compounds.  S.  A.  Mumford 
and  J.  AY.  C.  Phillips  (Ber.,  1930,  63,  [B],  1818— 
1820). — A  reply  to  Lindcmann  and  Groger  (this  vol., 
595).  H.  Wren. 

Colour  and  constitution  from  the  standpoint 
of  recent  electronic  theory.  IV.  Types  of 
anomalous  nitration  ;  chelation  ;  complex  salt 
formation  ;  unusual  stability  of  substituted 
aminophenols  ;  direct  acetylation  of  amines  ; 
inhibited  hydrolysis  of  sulphonic  acids  ;  reaction 
of  potassium  hydroxide  with  benzaldehyde. 
H.  H.  Hodgson  (J.  Soc.  Dyers  and  Col.,  1930,  46, 
183 — 188). — A  continuation  of  a  previous  discussion 
(cf.  this  vol.,  906)  of  the  application  of  modern 
electronic  conceptions  to  chemical  reactions  which  arc 
important  in  colour  chemistry.  A.  J.  Hall. 

Preparation  of  Ar-substituted  cyanoformaryl- 
amides.  Deuts.  Gold-  u.  Silber-Schiedeanstalt. 
—See  B.,  1930,  706. 

Oxidation  of  magnesium  phenyl  bromide  in 
presence  of  lead  tetraethyl.  H.  Gilman  and  J.  A. 
Leermakers  (Iowa  State  Coll.  J.  Sci.,  1930,  4,  323). — 
Tho  presence  of  lead  tetraethyl  during  tho  oxidation  of 
magnesium  phenyl  bromide  in  ether  docs  not  inhibit 
tho  formation  of  ether  peroxide  or  increase  tho  yield 
of  phenol.  Increased  yields  of  phenol  may  bo 
secured  by  the  use  of  p-dichlorobenzcnc. 

Chemical  Abstracts. 

Oxidation  of  unsaturated  compounds  by  per¬ 
acetic  acid.  B.  A.  Arbusov  and  B.  M.  Miciiailov 
(J.  pr.  Chern.,  1930,  [ii],  127,  92 — 102). — Contrary  to 
Bocsckcn’s  view  (cf.  A.,  1927,  39;  1928,  734;  1929, 
547)  requiring  the  primary  formation  of  monoacetate  of 
tho  corresponding  glycol  in  the  oxidation  of  un- 
saturated  compounds  by  peracetic  acid,  evidence  is 
adduced  that  oxides  are  primary  products  and  that 
mono-  and  di-acetates  arc  subsequently  produced  by 
interaction  of  the  liberated  acetic  acid  with  the  oxides. 

i-Limonenc  is  oxidised  by  1  mol.  of  peracetic  acid  in 
ethereal  solution  to  limoneno  oxide,  b.  p.  74 — 75-5°/ 
9-5  mm.,  df  0-932,  [a]jj  —65-13°  (cf.  Prilcschaev,  A., 
1910,  i,  86),  in  03%  yield,  further  converted  by  per- 
acotic  acid  into  limonene  dioxide,  b.  p.  106 — 108°/10 
mm.,  d f  1-0253.  Contrary  to  Boeseken  and  Elsen 
(A.,  1929,  547),  ci/cfohexene  yields  cyctohexeno  oxide, 
b.  p.  129-5—130-5°,  df  0-9080,  in  06—67%  yield 
(hydrated  by  sulphuric  acid  to  the  trans-glycol,  m,  p. 
102 — 103°)  when  treated  with  a  7  or  20%  ethereal 
solution  of  peracetic  acid,  together  with  only  traces  of 
the  monoacetatc.  cycfoHcxcne  oxide  is  unaffected  by 
1  equivalent  of  acetic  acid  at  the  ordinary  temperature. 

Anethole  with  a  1-5%  ethereal  solution  of  peracetic 
acid  yields  anethole  oxide,  b.  p.  122-5 — 123-5°/10-5  mm., 
df  1-0697,  in  60%  yield  together  with  a  small  quantity 
of  the  monoacctate;  an  8%  solution  gave  anethole 
glycol  monoacctate,  b.  p.  162 — 163°/5  mm.,  m.  p.  58 — 
61°  (hydrolysed  to  anethole  glycol,  m.  p.  62 — 63°),  in 
60%  yield,  and  anethole  oxide  in  10%  yield.  The 
latter  reacts  vigorously  with  acetic  acid  at  the  ordin¬ 
ary  temperature,  anethole  glycol  monoacetatc  and 
traces  of  the  diacetate  being  formed. 
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isoEugenol  is  rapidly  (8 — 10  hrs.)  oxidised  by  per¬ 
acetic  acid  (the  only  isolable  product  was  a  substance, 
b.  p.  159 — 160°/6  mm.,  probably  eugenol  oxide), 
whilst  eugenol  is  only  slowly  oxidised  (68%  after  210 
hrs.)  (only  impure  eugenol  oxide,  b.  p.  158-5 — 159-5°/ 
5-5  mm.,  was  isolated);  these  therefore  behave  with 
poracetic  as  with  pcrbenzoic  acid  (Meerwein  and 
others,  A.,  1926,  722).  A.  I.  Vogel. 

Bromophenols.  XXXV.  Chlorination  of 
p-aminophenol.  M.  Kohn  and  S.  Fink  (Monatsh., 
1930,  56,  137 — 142). — The  trichloro-p-aminophenol 
described  by  Schmitt  and  Andersen  (A.,  1882,  400)  is 
the  2:3:  6-derivative,  since  the  trichlorophenol 
obtained  from  it  (Lamport,  A.,  1886,  616)  reacts  with 
only  1  mol.  of  bromine  in  cold  acetic  acid.  2:3:6- 
Trichlorophenol  { benzoate ,  m.  p.  92 — 93°;  methyl  ether , 
b.  p.  227 — 2297756  mm.,  m.  p.  45°)  thus  affords 
2:3:  G-irichloro-i-bromophenol,  m.  p.  80°  {benzoate, 
m.  p.  110°;  methyl  ether,  b.  p.  269 — 275° /742  mm., 
m.  p.  69 — 70°).  Bromination  of  the  trichlorophenol 
in  presence  of  iron  powder  gives  2:3:  6-trichloro-i  :  5- 
dibromophenol,  m.  p.  205°  ( benzoate ,  m.  p,  153°; 
methyl  ether,  b.  p.  329 — 332°,  m.  p.  130°). 

H.  Burton. 

Preparation  of  2  :  4-dinitrophenol  from  benz¬ 
ene  and  nitric  acid  in  presence  of  mercury  salts 
as  catalysts.  II.  A.  I.  Zakharov  (J.  Chem.  Ind., 
Russia,  1929,  6,  698 — 699). — A  pure  product  is 
obtained  by  operating  at  20 — 30°.  With  a  freshly- 
prepared  solution  at  25 — 30°  in  presence  of  15 — 20% 
of  catalyst  the  product  contains  0-3 — 0-5%  of  picric 
acid,  but  when  used  solutions  to  which  nitric  acid 
has  been  added  are  employed,  only  a  trace  of  picric 
acid  and  no  2  :  6-isomeride  are  obtained ;  moreover,  a 
minimal  quantity  of  nitrobenzene  is  present  and  the 
speed  of  nitration  is  doubled.  The  amount  of  catalyst 
used  does  not  affect  the  quality  or  yield  of  the  pro¬ 
duct.  Chemical  Abstracts. 

Halogenated  nitrophenols.  H.  van  Erp  (J.  pr. 
Chem.,  1930,  [ii],  127,  20 — 39). — pi-Nitrophenol  gives 
2-chloro-3-nitrophenol  (I),  m.  p.  120-5°  ( potassium 
derivative,  +2H20;  methyl  ether,  m.  p.  94°;  ethyl 
ether,  m.  p.  51°;  acetate,  m.  p.  51-5°;  benzoate,  m.  p. 
94°),  in  48%  yield  by  treating  a  suspension  in  hydro¬ 
chloric  acid  with  potassium  chlorate  solution  (cf. 
Henley  and  Turner,  this  vol.,  907).  This  was  also  pre¬ 
pared  from  p-anisidine  by  way  of  the  acetyl  derivative, 
m.  p.  12S°,  the  2  :  3-dinitro-compound  [with  nitric 
acid  [d  1-42)],  2  :  3-dinitro-p-anisidine,  m.  p.  189°  (with 
20%  sulphuric  acid),  2  :  3-dinitroanisole,  m.  p.  102 — 
111°  (by  elimination  of  the  amino-group),  3-nitro-o- 
anisidine,  m.  p.  76°  (by  heating  with  alcoholic  am¬ 
monia  at  160°  for  5  hrs.),  2-chloro-li-ni troanisole ,  m.  p. 
94°,  and  I  (by  heating  with  hydrochloric  acid  at  160° 
for  5  hrs.).  6-Chloro-3-nitrophenol  (II),  m.  p.  119-5° 
( potassium  derivative,  +2-5H20;  acetate,  m.  p. 
81-5 — 82°),  is  prepared  by  nitrating  o-acetamido- 
anisole  with  nitric  acid  [d  1-42),  separating  the 
resultant  4-  and  5-nitro-compounds  with  20%  hydro¬ 
chloric  acid,  converting  the  5-nitro-o-anisidine,  m.  p. 
141°,  into  5-nitro-o-chloroanisole,  m.  p.  82-5°,  and 
subsequent  hydrolysis  to  II  by  heating  with  excess 
of  concentrated  sulphuric  acid  at  100°. 

4-Chloro-3-nitrophenol  (III),  m.  p.  126-5°  {potassium 


derivative,  -j-2H20;  methyl  ether,  m.  p.  43°;  actinic, 
m.  p.  83-5°),  is  obtained  by  treatment  of  phenacetin 
with  15 — 25%  nitricacid  to  give  the  3-nitro-compound, 
m.  p.  103°,  and  conversion  successively  into  2-nitro-p- 
phenetidine,  m.  p.  102°  (with  60%  sulphuric  acid), 
\-ehlom-Z-nitrophenetole,  m.  p.  47-5°,  and  III. 

6-Chloro-3-nitrophenol  is  best  prepared  in  quantity 
as  follows  :  phenacetin  on  chlorination  (Reverdin  anil 
During,  A.,  1899,  i,  267)  yields  the  2-chloro-compound, 
m.  p.  122 — 126°,  converted  by  nitric  acid  {d  1-42)  into 
2-chloro-5-nitro-i-acetamidophenelole,  m.  p.  166°,  then 
into  2-chloro-5-nitro-p-phenetidine,  m.  p.  129°,  fol¬ 
lowed  by  elimination  of  the  amino-group  into  2 -chloro- 
tS-nitrophenetole,  m.  p.  64-5°,  and  finally  into  II,  m.  p. 
119-5°. 

2-Chloro-5-nitro-p-phenctidine  has  m.  p.  169-5° 
(decomp.).  A.  I.  Vogel. 

Diacyl  derivatives  of  p-anisidine  and  p-phenet- 
idine.  F.  Reverdin  (Helv.  Chim.  Acta,  1930, 
13,  696 — 698). — The  acetylation  of  monoacyl  deriv¬ 
atives  of  p-anisidine  and  p-phenetidine  with  acetic 
anhydride  in  the  presence  of  a  little  sulphuric  acid 
was  carried  out  at  100°  over  a  period  of  1 — §  hr. 
With  the  formyl  derivatives  the  formyl  group  was 
eliminated  and  the  monoacetyl  derivative  formed; 
neither  chloroacetyl-p-phenetidine  nor  benzoyl-p- 
anisidine  gave  the  expected  products.  The  following, 
however,  were  readily  obtained  :  benzenesulplmyl- 
acetyl-p-anisidine,  m.  p.  144° ;  be?ize?iesulphonylacelyl- 
p-phenetidine,  m.  p.  155 — 156°;  toluene-p' -sulphonyl- 
acetyl-p-anisidine,  m.  p.  149 — 150°;  toluene-p'-sul- 
phonylacetyl-p-phenetidine,  m.  p.  150°;  and  o’-nilro- 
toluene-p'-sulphonylacetyl-p-phcnetidine,  m.  p.  172°. 
These  products,  when  nitrated  in  alcoholic  solution, 
give  nitro-dorivatives  of  the  arylsulphonyl  compounds, 
the  acetyl  group  being  eliminated  (cf.  A.,  1929, 12S9). 

H.  A.  Piggott. 

Derivatives  of  chloroacetylated  phenols  and 
phenol-alcohols.  A.  Lakner  (Magyar  Chem,  Pol., 
1929,  35,  151—155 ;  Chem.  Zentr.,  1930,  i,  1464- 
1465). — Iodoacetyl  derivatives  of  dihydroxy-deriv- 
ativos  of  benzene,  like  chloroacotyl  derivatives,  are 
hydrolysed  by  ammonia.  With  silver  nitrite  halogeno- 
acctylphenols  react  vigorously  at  96°,  affording  di- 
nitro-derivatives  and  silver  halogenoacetate ;  silver 
cyanide  behaves  analogously.  The  following  are 
described  :  chloroacetates  of  pyrocatechol,  m.  p.  66°, 
b.  p.  185 — 186°/10  mm. ;  resorcinol,  m.  p.  70°,  b.  p- 
191— 192°/5  mm.;  quinol,  m.  p.  126°;  iodoaedat es, 
m.  p.  48-49°,  59—60°,  112—113°,  respectively. 
Quinol  chloroacetato  forms  with  dimethylaniline  an 
cquimolecular  compound,  m.  p.  152 — 153°,  decomp- 
156 — 157°.  Phenylcthyl  aminoacclale  has  m.  p.  Ho  > 
phenylpropyl  aminoacclale  has  m.  p.  105°. 

A.  A.  Eldbidge. 

Some  derivatives  of  ephedrine.  C.  T.  Fexg and 
S.  D.  Wilson  (Chinese  J.  Physiol.,  1930, 4, 231-245). 
— The  following  compounds  have  been  prepared  fro® 
ephedrine:  N -benzylephedrin  e,  m.  p.  49— 495  , , 
+11-90°  in  alcohol  {hydrochloride,  m.  p.  150— 

[a]§  —6-9°  in  water) ;  N-butylephedrim,  m.  p-  40'i" 
40-7°,  [a]g  —6-7°  in  alcohol  {hydrocMoride,  W-.P- 
117—118°,  [a]g  -13-9°  in  water).  The  following 
constants  have  been  determined  for  A  -methy  • 
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ephcdrinc,  m.  p.  S7-0 — 87-5°,  [a]'fj  — -29-S°  in  methyl 
alcohol,  —25-8°  in  ethyl  alcohol;  hydrochloride, 
m.  p.  1S9— 190°,  Hi;  -29-8°  in  water. 

W.  0.  Kermack. 

Ionisation  constants  and  absorption  spectra  of 
ephedrine  and  .//-ephedrine.  J.  Abildgaard  and 
A.  Baggesgaard-Rasmussen  (Arch.  Pliarm.,  1930, 
268,  353— 357).— See  this  vol.,  470. 

Optical  instability  of  tercovalent  carbonium 
cations.  Transformation  of  7-phenylmethyl- 
carbinyl  df-p-toluenesulphinate  into  optically 
inactive  p-tolyl-a-phenylethylsulphone.  J.  Ken¬ 
yon  and  H.  Phillips  (J.C.S.,  1930,  1676—1685). — 
1  -Phenylmethylcarbinyl  dl-p -tolucnesulph inate,  [k]3,161 
— 90-S°,  [a].1358  —159°  in  ethyl  alcohol,  undistillable  at 
0-1  nun.,  is  prepared  by  the  interaction  of  Z-phenyl- 
mcthylcarbinol  and  toluene-p-sulphinyl  chloride  in 
presence  of  pyridine,  and  regenerates  Z-phenylmethyl- 
carbinol  on  hydrolysis.  It  is  spontaneously  converted 
on  keeping  in  a  closed  glass  vessel  for  a  fow  days  into 
<!(-p-tolyI-a-phenylcthylsulphono,  a  little  di-p-tolyl 
disulphoxide,  and  eca'-diphonyldicthyl  ether.  The 
l+dl-estev  behaves  similarly.  In  contrast  to  d-  13- 
octyl  rfZ-p-toIuenesulphinate  (Phillips,  A.,  1926,  159), 
the  Z-phenylmethylcarbinyl  ester  is  not  formed  by 
heating  the  alcohol  with  ethyl  p-toluenesulphinate, 
the  main  product  being  dZ-p-tolyl-a-phenylethyl- 
sulphone.  The  optical  inactivity  of  the  sulphone 
produced  is  not  due  to  the  chemical  instability  of  the 
phenylmethylcarbinyl  radical,  for  d-p-tolyl-a-phenyl- 
dhykulphonc,  m.  p.  134 — 135°,  and  d-a-phenyldiethyl 
ether  can  readily  bo  prepared  from  Z-a-chloroethyl- 
henzeno  and  sodium  p-toluenesulpliinate  in  alcohol, 
optical  inversion  apparently  occurring ;  the  sulphone, 
however,  is  not  optically  pure.  Partly  racemised 
d-i-phenyldiethyl  ether  can  also  bo  prepared  by  inter¬ 
action  of  Z-a-chloroethylbenzeno,  ethyl  alcohol,  and 
potassium  carbonate ;  the  Z- ether  is  given  by  Z-phenyl- 
metliylcarbinol  and  ethyl  bromide  in  ether.  1-a.a.'- 
Diphenyldiethyl  ether  is  obtainable  from  Z-phenyl- 
niethylcarbinoi,  but  from  Z-a-chloroethylbenzene  the 
product  is  the  racemic  form.  The  spontaneous  pro¬ 
duction  of  sulphoxide  from  cZ-g-octyl  and  ethyl  d-\-dl- 
toluene-p-sulphinates,  with  loss  of  activity  in  t  he  latter 
case,  is  recorded. 

The  analogy  of  the  transformation  of  sulphinatc  into 
sulphone  to  the  exchange  of  anions  by  an  asymmetric 
carbon  atom  is  indicated.  The  stable  planar  con¬ 
figuration  of  tho  carbonium  cation  (Lowry,  2mc  Conseil 
de  Chiinie  Solvay,  1925,  40)  would  lead  to  the  pro¬ 
duction  of  an  optically  active  sulphone,  and  it  is 
concluded  that  tho  carbonium  cation  oscillates  be¬ 
tween  two  forms  of  opposite  configuration;  in  the 
absence  of  the  special  Walden  inversion  mechanism, 
therefore,  the  replacement  of  a  group  attached  to  an 
symmetric  carbon  atom  must  lead  to  an  optically 
inactive  or  racemised  product.  H.  A.  Piggott. 

Dehydration  with  potassium  hydroxide  of 
ethylol  groups  adjacent  to  a  benzene  ring.  III. 
Dehydration  of  aa'-arylalkylethanols.  S.  Sabe- 
(Bull.  Soe.  chim.,  1930,  [iv],  47,  614—620).— 
"hen  hydratropic  alcohol  is  dehydrated  by  distillation 
°^er  potassium  hydroxide  at  170—175°  the  isomoris- 
ation  observed  in  dehydration  with  porositc  (Ramart- 


Lucas,  A.,  1928,  170)  does  not  occur  and  a-methyl- 
styrene,  b.  p.  159— 160°/744  mm.,  nff  1-535,  d'%  0-9065, 
is  obtained,  identical  with  the  product  obtained  in 
90%  yield  by  dehydrating  fi-phenyh'sopropyl  alcohol 
with  acetic  anhydride  or,  preferably,  with  porosite  at 
350 — 370°.  (3-PhenyK.sopropyl  alcohol  is  unchanged 
when  distilled  with  potassium  hydroxide.  Similarly, 
(3-phenyl-n-butyl  alcohol,  b.  p.  i20 — 121°/12  mm.,  is 
converted  by  distillation  over  potassium  hydroxide 
into  a-ethylstyrene,  b.  p.  177 — 180°/742  mm.,  ?ij; 

1- 5262  (liquid  dibromide).  a-Methylstyrene  is  more 

stable  than  styrene.  Benzylmethylcarbinol  is  much 
less  readily  dehydrated  by  potassium  hydroxide,  a 
little  proponylbenzene,  unsaturated  hydrocarbons  of 
low  b.  p.,  and  unchanged  alcohol  being  obtained,  whilst 
in  a  partial  vacuum  the  carbinol  is  partly  resinified  and 
partly  unchanged.  The  primary  alcohol  is  thus, 
abnormally,  more  readily  dehydrated  than  the  second¬ 
ary.  R.  Brightman. 

Action  of  ammonia  and  dimethylamine  on 
ethylene,  allylbenzene,  and  phenyl  eye lohexene 
oxides,  and  their  homologues.  (Mlle.)  J.  Levy 
and  J.  Seiras  (Compt.  rend.,  1930, 191,  261 — 263). — 
Aralkylated  ethylene  oxides,  ^■^>CII-[CH2],i,Ph, 
react  with  ammonia  and  dimethylamine  in  the  cold, 
but  tho  oxides  of  phenyl-  and  1 -phenyl -4-methyl - 
cycZohexene  react  only  above  100°.  The  reactivity  of 
these  oxides  varies  inversely  as  the  thermal  stability 
(A.,  1927,  662;  1928,  888).  y-Phenylpropyleno 

(allylbenzene)  oxide  and  dimethylamine  afford  ct-di- 
methylamino-y-phenyKsopropyl  alcohol,  b.  p.  140°/22 
mm.  ( hydrochloride ,  m.  p.  95° ;  benzoate  hydrochloride, 
m.  p.  155- — 156°),  whilst  with  ammonia  a  mixture  of 
7%  of  di-((3-hydroxy-y-phonylpropyl)amine  ( hydro¬ 
chloride, ,  m.  p.  140°)  and  48%  of  tri-((3-hydroxy-y- 
phenylpropyl)aminc  ( hydrochloride ,  m.  p.  160 — 161°) 
results.  Similarly,  0-phenyl-Aa-butylene  oxide  fur¬ 
nishes  a-dimothylamino-8-phenylbutan-|3-ol,  b.  p. 
145°/14  mm.  (hydrochloride,  m.  p!  60° ;  benzoate  hydro¬ 
chloride,  m.  p.  155°),  and  small  amounts  of  mono-, 
di-  (hydrochloride,  in.  p.  137 — 139°),  and  tri-((3- 
hydroxy-8-phonylbutyl)amine.  Tho  following  are 
also  described :  a-dimcthylamino-E-phenylpentan- 
p-ol,  b.  p.  155 — 158°/13  mm.  (hydrochloride,  m.  p. 
75 — 76°;  benzoate  hydrochloride,  m.  p.  136°);  tri-(fi- 
hydroxy-z-phenylamyl)amine  hydrochloride,  m.  p.  148°; 
<x.-dimethylamino-^-phenylhexan-\i-ol,  b.  p.  171°/17 
mm.  (hydrochloride,  m.  p.  104°;  methiodide,  m.  p. 
143° ;  benzoate  hydrochloride,  m.  p.  126°) ;  7rt-((3- 

hydroxy-Z,-phenylhexyl)amim  hydrochloride,  m.  p. 
78° ;  2-dimethylamino-\-phenylcyc\ohexanol,  b.  p. 
172— 173°/18  mm.  (hydrochloride,  m.  p.  174°;  meth¬ 
iodide,  m.  p.  199° ;  benzoate  hydrochloride,  m.  p.  154°) ; 

2- ammo-l-phenyhyclohexanol,  m.  p.  105°  (hydro¬ 

chloride,  m.  p.  140°) ;  2-dimethylamino-l-phenyl-4;- 
methyloyclohexanol,  m.  p.  103°  (hydrochloride,  m.  p. 
1S7°  ;  methiodide,  m.  p.  205°  ;  benzoate  hydrochloride, 
m.  p.  199°) ;  2-amino-l-phenyl-i-methylcxclohexanol, 
b.  p.  185°  (hydrochloride,  m.  p.  135°) ;  di-(2-hydroxy-2- 
jjhenyl-5-methylcyelohexyl)amine  hydrochloride,  m.  p. 
156°.  Tho  above  benzoate  hydrochlorides  and  some 
of  the  other  hydrochlorides  possess  local  anaesthetic 
properties.  “  H.  Burton. 
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Configurative  relationships  of  aromatic  carb- 
inols.  P.  A.  Levene  and  P.  G.  Stevens  (J.  Biol. 
Chem.,  1930,  87,  375 — 391). — Cinnamaldehyde  with 
magnesium  ethyl  bromide  yields  e-phcnyl- Ar-pontcn- 
y-ol  ( hydrogen  phthalatc,  m.  p.  108 — 109°  and  100°) : 
on  resolution  with  cinchonidinc  the  latter  gives  an 
1  -isomeride,  m.  p.  83-5—85°,  [*]g '  — 3-0°,  and  a 
d -isomeride,  [a]f,'  +2-4°  in  alcohol,  which  is  hydrolysed 
to  the  1  -carbinol,  b.  p.  115— llS°/0-2  mm,[a|  +2-1° 
in  alcohol  and  — 6-9°  in  ether.  The  preparation  of 
this  carbinol  is  accompanied  by  formation  of  con¬ 
siderable  amounts  of  the  corresponding  ether,  C22H260, 
MS  -71-0°  in  ether,  into  which  the  carbinol  also  passes 
.spontaneously  when  kept.  The  crude  d-carbinol  has 
M»  +10-4°  in  ether  (phenylcarbamate ,  m.  p.  112-5 — 
113°,  [afjf5  -j-117°  in  alcohol).  The  above  (/-carbinol 
yields,  on  ozonisation  and  reduction  of  tho  product 
with  sodium  amalgam,  (/-w-butane-afi-diol,  whilst  with 
palladium  and  hydrogen  it  gives  l-s-phcnyl-n-pcntan- 
y-ol,  m.  p.  38 — 41°,  Mi>  +18-8°  in  ether  '( a-naphthyl - 
carbamate,  hi.  p.  82- — 83°,  Mi>5  — 8-9°  in  alcohol; 
phenylcarbamate,  m.  p.  40—41°,  MS  5  +7-9°  in  alcohol), 
which,  with  hydrogen  and  platinum  oxide,  is  further 
reduced  to  1-e-cyclohexyl-n-pentan-y-ol,  b.  p.  103 — 
108°/0-2  mm.,  [a]f,‘  -5-0°  in  ether  ( a.-naphthylcarbamate , 
m.  p.  114—115°,  Ml?  +2-1°  in  alcohol,  -9-8°  in 
chloroform).  The  above-mentioned  ether  is  reduced 
with  hydrogen  and  platinum  oxide  to  the  correspond¬ 
ing  saturated  ether,  C22H30O,  M“  --4-8°  in  ether. 
/-c-Phcnyl-M-pontan-y-ol  is  con  figuratively  related  to 
/-lactic  acid  and  to  /-w-hcxan-y-ol .  (cf.  Levene  and 
Haller,  A.,  192S,  394) ;  introduction  of  the  phenyl 
group  has  caused  an  enhancement  of  the  rotation, 
whilst  tho  effect  of  tho  cyc/ohexyl  group  is  approxim¬ 
ately  equivalent  to  that  of  the  n-hexyl  group,  l-a- 
Phenyl-B-propan-a-ol,  [aj'f,'0  -25-68°,  is  reduced  with 
hydrogen  and  platinum  oxido  to  l-a-cyclo/teay//-n- 
propan-tx-ol, .  b.  p.  85-5 — 8C°/9  mm.,  aft  -5-86°  (by¬ 
product  C0%  of  a-cyc/ohexyl-R-propanc).  a-Phcnyl- 
71-butan-fi-ol  was  converted  into  tho  1  -hydrogen 
phthalaie,  [a]f;  -18-4°  in  alcohol,  hydi-olysed  to  tho 
1  -carbinol,  [ajg  —21-7°  in  other ;  the  latter  was  reduced 
to  l-a-cyclo/«e;cyZ-n-/)M<(in-(3-o/,b.  p.  102 — 103-5°/10inm., 
Ml>  —25-3°  in  ether  (formation  of  8%  of  a-cyc/ohcxyl- 
R-butanc).  Z-a-Phenyl-y-methyl-?i-propan-a-ol,  a®5 
-9-01°,  was  reduced  to  d-cL-cyclohexyl-y-methyl-n- 
propan-tx-ol,  b.  p.  91 — 94°/9  mm.,  oqf3  -f  2-75°.;  In  tho 
last  case  alone  does  an  optical  inversion  accompany 
reduction  of  tho  phenyl  to  the  cyclohexyl  group. 

C.  R.  Harinoton. 

Aminophenyl-amino-alcohols.  E.  Fourneau 
and  (Mlle.)  W.  Brydowna  (Bull.  Soc.  cliim.,  1930, 
[iv],  47,  626 — 630). — The  synthesis  of  aromatic  amino- 
alcohols  has  been  attempted  to  obtain  simpler  anti- 
malarial  compounds  than  plasmoquin,  and  to 
determine  whether  the  presence  of  a  quinoline  nucleus 
is  essential  for  anti-malarial  activity.  Nitration  of 
y-chloro-a-phonj-hsopropyl  acetate  with  sulphuric  and 
nitric  acids  at  0 — 15°  yields  a  mixture  of  y-chloro-%- p- 
ni  t  ro phenyl  isopropyl  acetate,  m.  p.  72 — 73°,  and.  a 
y-chloro-ai-dinitrophenylisopropyl  acetate,  m.  p.  233°. 
The  former  on  hydrolysis  with  alcoholic  sodium 
hydroxide  is  converted  into  a-p -nilrophenyl-fiy- 
propyhne  oxide,  m.  p.  126 — 127°,  which  condenses 
with  piperidine,  yielding  y-piperidino-oL-p-nitrophcnyl- 


iso propyl  alcohol,  m.  p.  87°  ( hydrochloride ).  The 
y-piperidino-a--p-amino-plie.nyl\sopropyl  alcohol,  m.  p. 
108°,  obtained  by  reduction  with  sodium  sulphide  is 
inactive  against  malaria  in  birds,  and  attempts  to 
convert  this  into  the  corresponding  quinoline  by  the 
Skraup  reaction  eliminated  the  piperidine  ring. 
Reaction  with  acraldehyde  and  oxidation  with  arsenic 
acid  yielded  an  amorphous  product  which  could  not  be 
purified.  R.  Brightjian. 

Action  of  perbenzoic  acid  on  ergosterol  and  its 
derivatives.  S.  Windaus  and  A.  Luttringhaus 
(Amialen,  1930,  481,  119 — 131). — When  titrated  with 
perbenzoic  acid,  ergosterol  adds  3-0  atoms  of  oxygen, 
dihydrocrgostcrol  I  adds  2-6 — 2-7  atoms  (calc.  2),  and 
tetrahydrocrgosterol  adds  1-0  atom.  Ergotetraeno 
il  and  B  add  only  3-0  atoms,  and  dohydrocrgosterol 
3-0  atoms.  Tho  trebly  unsaturatod  ergosterol  D  and 
F,  the  irradiation  products  of  ergosterol  and  ergo- 
statricncdiol  smoothly  absorb  3-0  atoms  and  the 
doubly  unsaturated  dihydroergosterol  II  and  dchydro- 
ergostonol  behave  according  to  theoretical  expectation. 
On  the  other  hand,  the  dihydro-derivatives  of 
irradiated  crgostcrols  absorb  2-5— 3-0  atoms  of  oxygen. 
Ergostenediol  and  ergostenetriol  add  1-0  atom  of 
oxygen. 

a-Ergostenyl  acetate  is  not  converted  into  the  corre¬ 
sponding  oxide  by  rather  more  than  1  mol.  of  per¬ 
benzoic  acid,  but  yields  an  apparently  non-homo- 
gcncous  substance  converted  by  mineral  acid  into 
dehydroergostcnyl  acetate,  C2-H1;)dAc,  m.  p.  135—136°, 
Mo  — 28-5°  in  chloroform,  which  smoothly  absorbs 
2-0  atoms  of  oxygen  when  titrated  with  perbenzoic 
acid.  It  is  hydrolysed  by  alcoholic  potassium 
hydroxide  to  dehydroergostenol,  m.  p.  141°,  [aJU  — 18*2° 
in  chloroform,  which  yields  a  precipitate  with  digitonin 
and  gives  a  positive  reaction  with  bromine,  trichloro¬ 
acetic  acid,  and  chloral  hydrate.  It  exhibits  selective 
absorption.  It  is  not  hydrogenated  by  sodium  and 
alcohol  and  does  not  add  maleic  anhydride.  It  is 
.hydrogenated  in  presence  of  spongy  palladium  in 
ethyl  acetate  to  a-ergostcnol,  Hi..  p.  130 — 131°.  Ergo- 
steryl  D  acetate,  m.  p.  171°,  [a  j',5  +25-7°  in  chloroform, 
is  tho  sole  isolablc  product  of  the  action  of  1  mol.  of 
perbenzoic  acid  on  dihydrocrgosteryl  acetate.  Ergo- 
sterol  when  treated  with  1  mol.  of  perbenzoic  acid 
affords,  in  place  of  the  expected  oxide,  crgosladienclrm 
monobenzoate,  CMH,sO,„  m.  p.  194°,  Ml?  +48-0' » 
chloroform.  This  is  hydrolysed  to  orgostadknctm, 
m.  p.  241 — 242°,  Ml>  -1-29-4°  in  pyridine  [ diknzoatt , 
in.  p.  225°,  Mi5  4-78-0°  in  chloroform;  benzoate 
p-nilrobenzoale,  m.  p.  215;  di-p-nilrobenzoatc ,  m.p 
213°  (dccomp.);  acetate  benzoate,  m.  p.  186—18'  > 
MJn  -1-46-5°  in  chloroform :  diacetate,  m.  p-  1S»"7 
182°].  The  one  hydroxyl  group  of  the  triol  (identified 
by  the  Zcrcvitinov  method)  which  cannot  be  acyiatcd 
is  probably  tertiary  and  the  double  linking  of  fJB®' 
sterol  which  reacts  first  with  perbenzoic  acid  is 
probably  present  in  the  group  -CHfC<-  E1?0^ 
stadienetriol  diacetate  cannot  be  hydrogenate”  i 
means  of  spongy  palladium  in  alcohol,  but  in  a<je  1C 
acid  in  presence  of  platinum  sponge  it  yields  ergost® i- 
triol  diacetate,  m.  p.  172—173°,  Mr?  -9-75°  in  chloro¬ 
form.  Ergostenetriol,  2C.,7H4603,H20,  m.  P-  t" .  * 
[a]'2"  -4-6°  in  pyridine,  is  oxidised  by  chromic  aci  11 
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acetic  acid  at  35°  to  ergosiencdionol,  CojH^Oj,  m.  p. 
251—252°  (decomp.),  [ajj?  —  12-S°  in  chloroform 
(i dioxime ,  gradual  dccomp.  above  205°). 

H.  Wren. 

Mechanism  of  Liebermann-Burchard  reaction. 
Application  to  differentiation  of  sterols  of  animal 
or  vegetable  origin.  R.  Meesemaecker  and  H. 
Griffon  (J.  Pharm.  Cliim.,  1930,  [viiij,  11,  572— 5S0). 
—Substitution  in  the  Licbcrinann-Burchard  reaction  of 
other  dehydrating  agents  such  as  potassium  hydrogen 
sulphate,  phosphorus  pentoxido,  calcium  oxide,  zinc 
chloride,  and  calcium  chloride  in  the  place  of  sulphuric 
acid  results  in  no  colour  being  produced  when  the 
sterol  employed  is  cholesterol,  whilst  when  sulphuric 
aeid  is  employed  acetic  anhydride  cannot  be  replaced 
by  ethyl  acetate,  ethyl  ether,  or  acetyl  chloride. 
Similar  results  were  obtained  with  phytostcrol, 
except  that  a  pale  colour  is  given  with  acetic  anhydride 
and  potassium  hydrogen  sulphate,  a  reaction  which 
may  he  used  to  distinguish  these  two  sterols.  Ergo- 
sterol  gives  colours  with  all  the  dehydrating  agents 
except  calcium  chloride  and  calcium  oxide,  and  when 
sulphuric  acid  is  used  ethyl  acetate,  ethyl  ether,  and 
acetyl  chloride  bring  about  the  production  of  colour 
in  the  absence  of  acetic  anhydride.  The  influence  of 
various  solvents  in  the  place  of  chloroform  has  been 
investigated.  When  ethyl,  methyl,  or  amyl  alcohol 
is  used  the  reaction  is  always  negative.  The  presence 
of  water  tends  to  prevent  the  appearance  of  the  colour. 
With  cholesterol  the  addition  of  zinc  chloride  prevents 
the  development  of  colour  in  the  Liebermann- 
Burchard  reaction,  but  when  the  colour  has  developed 
to  its  full  intensity,  addition  of  zinc  chloride  stabilises 
it.  W.  0.  Kermack. 

So-called  ‘ 1  /.socholesterol ' '  of  wool  fat.  A. 
Windaus  and  R.  Tschesche  (Z.  physiol.  Chcm.,  1930, 
190,  51 — 62). — -The  fractionation  of  the  acetate  of 
"  fsocholcsterol  ”  prepared  from  lanolin  yielded  the 
acetates  of  two  substances  which  are  described. 
Agnostcrol,  C30H48O,  m.  p.  162°,  [a]1,?  +70-5°,  forms 
agnosteryl  acetate,  m.  p.  173 — 174°,  [aj’,5  +90-4°, 
hromacetate,  m.  p.  130 — 131°,  [ajg  +78-3°,  and  benzo¬ 
ate,  m.  p.  203°,  [a]',;  +103-8°.  Although  it  appears  to 
contain  three  double  linkings,  the  acetate  takes  up 
only  1  mol.  of  hydrogen,  yielding  a.-dihydroagnostcryl 
acetate,  m.  p.  162—103°,  [a]g  +84-4°  ( a-dihydroagno - 
derol,  m.  p.  147 — 148°,  [a]1,;  +00-9°),  and  (in  presence 
of  a  trace  of  hydrochloric  acid)  (i-dihydroagnosle.ryl 
acetate,  m.  p.  133°,  [a]1,)  +48-9°  ( p-dihydroagnoslerol , 
m.  p.  141 — 142°,  [a Jo  +36-4°).  Lanosterol,  CjoH^O, 
m.  p.  140 — 141°,  [ajg  -(->58-0°,  forms  lanosteryl  acetate, 
m.  j).  113 — 114°,  |  a]’,;  +56-2°  ( dibromide ,  m.  p.  160 — 
9)2°  [a]J?  +32-3°),  bromoacelate,  m.  p.  99 — 101°, 
Mo  +52-7°,  p- iodo propionate,  m.  p.  120°,  [a]£  +42-2°, 
and  benzoate,  m.  p.  191-5°,  [a]',?  +74-5°.  Hydrogon- 
ation  of  the  acetate  yields  a-di  h  yd  rota  n  osier yl  acetate, 
>n  p.  118—120°,  [a]',;  +52-9°  {a-dihydrolanosterol, 
m.  p.  149—150°,  [*]',’  +51-9°). 

J.  H.  BrRKINSHAW. 

Three  isomeric  cholesteryl  nitrobenzoates. 
H.  Sandquist  and  J.  Gorton  (Bor.,  1930,  63,  [B\, 
1759 — 1760). — The  substances  are  prepared  by  the 
gradual  addition  of  the  requisite  acid  chloride  in 
chloroform  to  cholesterol  in  chloroform  and  pyridine. 


Cholesteryl  o-nitrobenzoale,  ni.  p.  (149-6—)  150-4 — 
150-9°,  becoming  transparent  at  156-2 — 156-9°,  [«]'{) 
—6-0°,  m -nilrobenzoate,  m.  p.  (140-3—)  140-8 — 141-0° 
becoming  transparent  at  174-6 — 175-3°,  [aj([  —11-9°, 
and  p-nitrobenzoatc,  m.  p.  (18S-2  — )  189-9 — 192-8°, 
becoming  transparent  at  261-0°  (doeomp.),  |  aj(|  —6-3°, 
are  described.  H.  Wren. 

Chromic  acid  oxidation  of  cyclanepolyols.  S. 
H  abet  ay  and  J.  Beecher  (Compt.  rend.,  1930,  191, 
102 — 104). — Oxidation  of  1  :  2-,  1  :  3-,  and  1  :  4 -cyclo- 
hexanediols  with  chromic  anhydride  in  glacial  acetic 
acid  at  15°affords  thocorrcsponding  cj/cZohcxancdioncs. 
Q.uinitol,  under  conditions  given  in  detail,  yields  56% 
of  cyclohexane- 1  : 4-dionc,  m.  p.  79°,  b.  p.  134°/21 
mm.  [disemiearbazonc,  m.  p.  317 — 319°;  dioxime, 
m.  p.  218 — 219°;  tctra-acetatc,  in.  p.  187 — 188°  (cf. 
lit.)J;  the  product  reduces  ammoniacal  copper  and 
silver  nitrate  solutions  in  the  cold.  Tho  tctra-acetatc, 
owing  to  the  ready  hydrolysability  of  the  acetyl  groups, 
reduces  these  solutions  when  warmed. 

The  oxidation  of  polyols  by  chromic  acid  proceeds 
iu  stages;  thus  by  provision  of  chromic  anhydride 
corresponding  with  1  atom  of  oxygen  cyclohexane  - 
1  :  4-diol  appears  to  yield  cjcloheran-i-ol-l-one  acetate. 

C.  W.  Shoppee. 

Comparative  migratory  tendencies  of  cyclic 
radicals  :  comparison  of  the  p-anisyl  and  p-tolyl 
groups.  A.  Orekhov  and  .T.  Brotjtv  (Bull.  Soe. 
chim.,  1930,  [iv],  47,  621— 626).— To  obtain  a  direct 
comparison  of  the  migratory'  tendencies  of  tho 
p-anisyl  and  p-tolyl  groups,  the  dehydration  of  ap-di- 
p-tolyl-ap-di-p-anisy'icthylenc  glycol  has  been  studied. 
With  20%  sulphuric  acid  a  pinacolin,  m.  p.  81°,  is 
obtained,  shown  to  be  p -tolyl  p- tolyUli-p-aimylmethyl 
ketone  by  its  decomposition  by  alcoholic  potassium 
hydroxide  into  p-toluic  acid  and  p-lolyldi-p-anisyl- 
methane,  m.  p.  41 — 42°.  Accordingly',  in  the  de¬ 
hydration  of  the  glycol  the  p-anisyl  group  alone  has 
migrated  and  since  the  affinity  of  the  p-tolyl  group  is 
lower  than  that  of  the  p-anisyl  group  the  conclusions 
previously'  reached  as  to  the  parallelism  between  tho 
affinity  and  migratory'  tendency'  of  aromatic  radicals 
arc  conlirmed.  p -Tolyl  p -anisyl  ketone,  m.  p.  89° 
{oxime,  m.  p.  126°),  obtained  in  40%  yield  from 
p-anisoyd  chloride  and  toluene,  is  converted  by  reduc¬ 
tion  with  zinc  and  acetic  acid  into  afi-di-p-lolyl- 
afi-di-p-anisylethylene,  glycol,  m.  p.  130—131°,  also 
obtained  from  pp'-diniethoxy'bonzil  (anisil)  and 
magnesium  p- tolyl  bromide.  R.  Brightman. 

Walther  and  Vlodkovski’s  benzoylbiuret.  A. 
Ostrogovich  (Bui.  Soe.  Stiinto  Cluj,  1929,  4,  528 — 
537  :  Chcm.  Zentr.,  1930,  i,  838 — 839). — This  com¬ 
pound  (A.,  1899,  i,  590)  is  not  formed  by'  the  action  of 
acetic  aeid  on  benzoylcarbamidc,  but  is  a  product  of 
the  action  of  benzoyl  chloride  on  carbamide  in 
presence  of  py'ridine.  Dibonzamido  and  benzamide 
arc  also  formed.  A.  A.  Eldridgk. 

Organic  compounds  of  quadrivalent  vanadium. 
A.  Grippa  (Annali  Cliim.  Appl.,  1930,  20,  244 — 248). — 
The  preparation  and  properties  of  vanadyl  hydroxide, 
benzoate,  cinnamatc,  and  succinate  arc  described. 

T.  H.  Pope. 

Benzoylcarb amide.  A.  Ostrogovich  (Bui.  Soe. 
Stiinte  Cluj,  1929,  4,  538 — 542;  Chcm.  Zentr.,  1930, 
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i,  S39). — Tlic  carbamide  and  benzoyl  chloride  are 
preferably  heated  at  100°;  benzoylcarbamide  has 
m.  p.  2i4 — 215°.  A.  A.  Eldridge. 

Influence  of  certain  substituents  in  the  ben2ene 
ring'  on  the  catalytic  hydrogenation  of  the  cyano- 
group.  H.  Rupe  and  F.  Berxsteie  (Helv.  Chim. 
Acta,  1930,  13,  457 — 473). — A  comparison  of  the 
proportions  of  substituted  benzaldchyde,  benzylamine, 
and  dibenzylamine  produced  by  the  hydrogenation 
in  presence  of  nickel  of  o-,  to-,  and  p-racthyl-  and 
-bromo-benzonitriles,  and  of  the  cyanobenzoic  esters. 
The  throe  toluonitriles  give  identical  proportions,  viz., 
5%,  50%,  and  17%  (to-,  19%),  of  the  theoretical 
calculated  on  the  nitrile  used,  but  o-toluonitrile  is 
reduced  rather  more  slowly  than  the  other  two.  In 
the  case  of  the  bromobenzonitriles  rather  less  primary 
base  is  formed,  the  amount  of  secondary  base  being 
proportionately  higher;  the  o-compound  is  again 
more  slowly  reduced  than  the  others  and  yields  17% 
of  o-bromobenzaldehyde.  Methyl  o-cyanobcnzoato 
yields  mainly  phthalimidinc  (90%)  and  traces  of  the 
aldehyde;  the  principal  product  from  ethyl  to-  and 
p-cyanobenzoates  is  the  sec. -amine  (40%  and  44%, 
respectively),  the  primary  amine  being  formed  in 
correspondingly  smaller  amounts.  The  p-compound 
again  gives  only  traces  of  aldehyde,  but  the  to-coui- 
pound  gives  12%.  The  following  are  described : 
phenyl-o-mcthylbmzylthiocarbamide,  m.  p.  105°;  oo'- 
dimethyldibenzylamine  hydrochloride  ( nitrosoamine , 
m.  p.  40 — 47°);  mm' -dimethyldibenzylamine  hydro¬ 
chloride  ( hydrogen  oxalate,  m.  p.  235°);  phenyl- p- 
methylbenzylthiocarbamide,  m.  p.  147°;  pp '-dimethyl- 
dibenzylamine  ( hydrochloride ;  nitrosoamine,  m.  p,  52°) ; 
phenyl-o-bromobenzylthiocarbamide,  m.  p.  175°;  oo'- 
dibromodibenzylamine,  m.  p.  36°  ( hydrochloride ;  oxalate, 
m.  p.  220°) ;  m-bromobenzylamine,  b.  p.  84°/14  mm., 
(hydrochloride,  m.  p.  212°;  phenylthiocarbamide 
derivative,  m.  p.  151°);  mm' -dibromodibenzylamine, 
an  undistillable  oil  (the  hydrochloride,  acetate,  and 
nitrate  are  all  sparingly  soluble  in  cold  water,  and  the 
sulphate  alone  is  at  all  readily  soluble  in  hot) ; 
■pp'-dibromodibenzylnitrosoaminc,  m.  p.  105°;  ethyl 
m -cyanobenzoate,  m.  p.  56°,  b.  p.  140 — 141°/10  mm.; 
m-carbethoxybcnzaldehydesemicarbazcme,  m.  p.  202°; 
ethyl  benzylaminc-3-carboxylate,  b.  p.  150°/10  mm. 
(hydrochloride,  m.  p.  158 — 159°;  picrate,  m.  p.  179°; 
■phenylthiocarbamide  derivative,  m.  p.  112°);  ethyl 
dibenzylamine-'.]  :  3' -dicarboxylate  (hydrochloride,  ni.  p. 
147° ;  hydrogen  oxalate,  m.  p.  212°) ;  ethyl  benzyl- 
amine-i-carboxylate,  b.  p.  149 — 150°/10  mm.  (hydro¬ 
chloride  ;  phenylthiocarbamide  derivative,  m.  p.  117°), 
and  ethyl  dibcnzylamineA :  4' -dicarboxylate  hydro¬ 
chloride  ( nitrate ,  m.  p.  205°;  picrate.  m.  p.  170°). 

II.  A.  PlGGOTT. 

Chemical  reactions  induced  by  light.  L. 
Vecchioth  and  G.  Zaketti  (Gazzetta,  1930,  60, 
479 — ISO). — The  action  of  light  on  mixtures  of  (a) 
nitrobenzene  and  naphthalene,  (b)  nitrobenzene  and 
toluene,  and  (c)  nitrobenzene  and  cinnamic  acid,  kept 
in  an  atmosphere  of  nitrogen,  has  been  observed.  In 
(a)  traces  of  [3-naphthol  were  found;  in  (b)  small 
quantities  of  benzoic  acid  and  p-aminophenol,  whilst 
in  (c)  where  reaction  occurs  to  a  much  larger  extent, 
benzoic  acid,  benzanilide,  azoxybenzenc,  o-hydroxy- 


azobenzene,  and  carbon  dioxide  were  identified.  The 
modes  of  formation  of  these  compounds  arc  discussed 
(cf.  Ciamician  and  Silbcr,  A.,  1903,  i,  39,  and  subse¬ 
quent  papers).  C.  W.  Shoppee. 

Possible  isomerism  of  analogues  of  resolvable 
diphenyl  compounds.  VII.  It.  W.  Maxwell  and 
R-.  Adams  (J.  Amer.  Cliom.  Soc.,  1930,  52,  2959— 
2972).- — In  a  further  search  for  benzene  derivatives  in 
which  the  substituents  in  the  side-chain  arc  able 
mechanically  to  prevent  the  free  rotation  of  the  carbon 
atom  attached  to  the  nucleus,  as  they  arc  believed 
to  do  in  the  resolvable  diphenyl  compounds,  one  com¬ 
pound  of  type  I  and  two  of  type  II  (Rm=H)  (cf.  A., 
R1  R1  R,r 

(I.)  <^>-CRui:CRlvRv  <^>-CRni:CRlvRv  (II.) 


1928,  1234)  have  been  prepared.  Attempts  to  resolve 
these  and  to  synthesise  compounds  in  which  ltUI  is 
a  radical  other  than  hydrogen  wore  unsucccsful. 
Magnesium  TO-xylyl  bromide  and  methyl  sulphate  in 
ether  give  ^-cumene  (50 — 00%  yield),  from  which 
2  :  5-dinitro-3  :  4  :  G-trimethylbenzaldchydo  is  ob¬ 
tained.  This  with  sodium  propionate  and  propionic 
anhydride  gives  2  :  5 -dinitro-a. :  3  :  4  :  0 -telramdbyl- 
cinnamic  acid,  m.  p.  277 — 278°,  which  does  not  forma 
dibromide  in  the  dark.  Unsuccessful  attempts  were 
made  to  resolve  this  compound  by  means  of  its 
strychnine,  m.  p.  145 — 149°  (corr.),  [a]j?  —179°, 
morphine,  m.  p.  178—184°,  [<x]g  -00-8°,  and  brucm 
[+2H20],  m.  p.  129—132°,  Hd  -18-4°  to  -31-2°, 
salts.  woButyrylmcsitylene  (Klages,  A.,  1904+  302) 
is  converted  by  nitric  acid  (d  1-52)  below  15°  into 
dmilroisobutyrylmesitylene,  m.  p.  137-5 — 138-5°,  from 
which  by  standard  methods  nitroamino-,  m.  p.  OS— 
99°  (hydrochloride),  nitro-,  b.  p.  157 — 158°/7  mm.,  and 
amino-,  b.  p.  167°/7  mm.,  -iaobutyrylmesityknes  arc 
obtained.  The  last-named  is  reduced  by  sodium  and 
alcohol  to  a-2  :  4  :  ( S-trimethyl-3-aminophenylisobum 
alcohol,  m.  p.  118-5 — 119-5°,  dehydrated  by  40% 

hydrobromic  acid  to  amino- Aa-isobtUcnyhnesil>jlem, 
b.  p.  127 — 128°/C  mm.  (d-carnphorsulphonate,  [a]? 
-f-32-0% ;  d-oxymethylcnecamjrhor  derivative,  in.  P- 
176—180°,  [«R;  -j- 184-1°  to  +200-0°,  changing  when 
kept;  acetyl  derivative,  m.  p.  114 — 115°,  resolidifjTng 
with  m.  p.  129—130°).  Reduction  of  3-nitr0'“' 
mothylcinnamio  acid  (Miller  and  Rohde,  A.,  1890, 
1138)'  [ethyl  ester  (1),  b.  p.  197°/11  mm.]  by  iron  and 
hydrochloric  acid  and  (nomination  of  the  product 
gives  2:4:  ( i-tribromo-3-amino-a-methylcinna>nic  ocw, 
m.  p.  208—209°.  Attempts  were  made  to  resolve  the 
strychnine,  in.  p.  123—127°,  Hi;  -24-0°,  brucine,  m. P- 
143—148°,  [a]f,  -28-2°,  and  quinine,  m.  p.  208-209 , 
[a]»  -59-4°,  salts.  ^-Cumene  and  acetic  anhydride 
in  presence  of  aluminium  chloride  in  boiling  carbon 
disulphide  give  2:4:  5 -trimethylacetophcnona,  b-  P; 
121 — 124°/5  mm.,  which  with  nitric  acid  (d  I'M) 3 

—  15°  gives  2  :  o-dinitro-3  :  4  :  G-trimethylacetophenonc, 

m.  p.  120—121°.  Attempts  to  condense  tins  intfl 
malonic  acid  by  Knoevcnagel’s  inethod  were  ‘ 
successful.  a-Broinophenylaeetie  acid  and  mesny  ■ 

in  presence’of  aluminium  chloride  in  carbon  disuip  ^ _ 

give  2:4:  6-trimethyldiphenylacetic  acid,  m.  p-  1J-, . 
172-5°,  the  ethyl  ester,  b.  p.  180— 183°/4  mm.,  of  wJnci 
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docs  not  react  with  magnesium  phenyl  bromide. 
Phenyl  2:4:  6-lrimetkyldiphenylmethyl  ketone,  m.  p. 
Ill — 112°,  from  desyl  chloride  (phenyl  a-chlorobenzyl 
ketone)  and  mesitylene,  also  fails  to  react.  The  ester 
I  is  converted  through  the  dibromide,  m.  p.  6S— 69°, 
m\a$-bromo-3-nilro-o.-mclhylcinnamicacid,m.\i.  131-5 — 
132-5°,  which,  after  reduction  to  the  amino-derivative, 
failed  to  yield  a  tribromo-dcrivative.  Reduction  of  the 
ester  I  with  iron  and  hydrochloric  acid  and  bromin- 
ation  of  the  product  gives  ethyl  2:4:  ii-tribromo-3- 
amino-a-melhylcinnamaie,  m.  p.  107-5 — 10S°,  which 
cannot  be  further  brominated.  p-Nilrobenzamido- 
mbutenylmesitylene,  m.  p.  154 — 155°,  yields  a  di- 
bromide,  which  with  boiling  pyridine  gives  p -nitro- 
knzamido-x-bromoisobulenylmesitylene.  Reduction  of 
this  compound  did  not  yield  a  base  suitable  for 
resolution.  fsoButenylincsitylcnc,  from  a-2  :  4  :  6- 
trimlhytyhenyUsobidyl  alcohol,  b.  p.  12G°/5  mm.  (cf. 
Klages,  loc.  cit.),  gives  on  bromination  and  treatment 
with  alcoholic  potassium  hydroxide  a  :  3-dibromoiso- 
butenylmesitylene,  b.  p.  140— 145°/4  mm.  Similar 
reactions  with  acetamido-  and  carbethoxyamido- 
wobutenylmesitylcnes  gave  satisfactory  bromo-deriv- 
atives,  which  could  not,  however,  be  de-acylatcd 
without  affecting  the  unsaturatod  side-chain.  Amino- 
Mobutenylmesitylenogives  tarry  products  when  bromin¬ 
ated.  H.  E.  F.  Notton. 

Activation  experiments  with  stilhenecarb- 
oxylic  acids.  P.  Pfeiffer,  D.  J.  dh  Plessis,  J. 
Eicilvrz,  and  B.  Stalljiann  (J.  pr.  Cliem.,  1930,  [ii], 
127,  169 — 188). — Attempts  to  resolve  certain  sub¬ 
stituted  stilbenecarboxylic  acids  by  means  of  the 
alkaloidal  salts  mentioned  below  were  unsuccessful, 
no  evidence  being  obtained  of  the  non-planar  con¬ 
figuration  of  ethylene  compounds. 

Condensation  of  o-nitro-p-toluonitrile  with  benz- 
aldehyde  to  the  nitrocyanostilbene,  followed  by  con¬ 
version  into  the  ester  with  alcoholic  hydrochloric  acid 
and  hydrolysis  with  aqueous-alcoholic  sodium  hydr¬ 
oxide,  gave  2-nitrostilbene-4-carboxylic  acid,  m.  p. 

.  233—234°  (85%  yield  from  nitrilo)  ( quinine ,  cinchonine, 
strychnine,  and  brucine  salts).  2  : 3’ -Dinilrostilbene-4- 
carboxylic  acid,  m.  p.  249 — 250°  ( potassium  salt),  was 
prepared  in  60 — 70%  yield  by  heating  o-nitro-p- 
toluonitrile  and  Mi-nitrobenzaldchyde  in  presence  of 
piperidine  for  1  hr.  at  145°,  followed  by  hydrolysis  of 
the  resultant  2  :  3 ' -dinitro-4- cyanosl ilbenc,  m.  p.  255°, 
"ith  alcoholic  potassium  hydroxide.  2-Nitro-2’- 
iMthoxyslilbeneA-carboxylic  acid  has  m.  p.  232°  [ nitrile , 
!%p.  1S2°;  ethyl  ester,  m.  p.  93°;  strychnine,  in.  p. 
155°  (decomp.),  and  brucine,  m.  p.  1SS — 190°,  salts]. 

p-Toluonitrilc  was  nitrated  with  a  mixture  of  equal 
volumes  of  sulphuric  and  nitric  acids  to  o-nitro-p- 
toluic  acid,  m.  p.  188°,  the  amide  of  which  on  further 
nitration  with  nitric  and  sulphuric  acids  yielded  oo'- 
diiiitro-p-toluic  acid,  m.  p.  159°  [ ethyl  ester  (I),  m.  p. 

1  condenses  with  benzaldehyde  in  presence 
of  piperidine  at  130—140°  to  ethyl  2  :  G-dinitroslilbcnc- 
i-carboxylale,  m.  p.  125°,  in  53%  yield,  hydrolysed _by 
alcoholic  sodium  hydroxide  to  the  acid,  m.  p.  235 — 
(amnioniutn,  quinine,  y  m.  p.  196°,  and  strychnine , 
m-P- 219°,  salts).  2:6:  3 ' - Trin itrost ilbene-4-carboxylic 
®;i<l  was  similarly  prepared  from  ?n-nitrobenzaldehyde 
an'l  I,  and  had  m.  p.  227— 22S°  ( ethyl  ester,  m.  p.  151° ; 


ammonium,  cinchonine,  m.  p.  215 — 217°,  and  brucine, 
m.  p.  247°,  salts).  The  following  acids  were  likewise 
prepared  by  condensation  of  I  and  the  appropriate 
aldehyde  :  2:6:  4'-lrinitroslilbene-4~carboxylic  acid, 
m.  p.  228 — 230°  ( ethyl  ester,  m.  p.  140°) ;  2  :  6 -dinitro- 
2' -methoxystilbene-i-carboxylic  acid,  m.  p.  216°  (ethyl 
ester,  m.  p.  124°;  strychnine  and  brucine,  m.  p.  1S5 — 
1SS°,  salts),  whilst  the  under-mentioned  acids  were 
preparedfrom  methyl  4 : 6-dinitrotoluate :  4 : 6 -dinitro- 
stilbcne-2:carboxylic  acid, m.p.  154-5°  [ methyl  ester,  m.  p. 
135-5° ;  barium,  nearly  -j-3H20,  cinchonine,  m.  p.  195 — 
196°,  and  quinine,  m.  p.  1S6 — 1S7°  (decomp.),  salts]; 
4  :  6-dinilro-±'-methoxyslilbcne-2-carboxylic  acid,  m.  p. 
174 — 175°  ( methyl  ester,  m.  p.  142°;  barium,  +4H20, 
quinine,  m.  p.  201°,  and  strychnine,  m.  p.  130 — 135°, 
salts) ;  4  :  3-dinitro-4'-methyhtilbcne-2-carboxylic  acid, 
m.  p.  170 — 172°  (methyl  ester,  m.  p.  165-5° ;  piperidine, 
m.  p.  210°,  and  strychnine,  -j-5-4H20  after  drying  at 
100°,  salts) ;  i'-chloro-i  :  G-dinUroslilbene-2-carboxylic 
acid,  m.  p.  205 — 206°  (methyl  ester,  m.  p.  100 — 161°; 
strychnine,  m.  p.  about  140°  (dccomp.),  and  quinine, 
m.p.  174 — 176°, salts],  A.  I.  Vogei.. 

Condensations  of  laevulic  acid  with  aldehydes. 
R.  N.  Sen  and  B.  C.  Roy  (J.  Indian  Cliem.  Soc.,  1930, 
7,  401 — 416). — (3-Benzylidcnclaivulic  acid,  m.  p.  125°, 
obtained  in  70%  yield  by  the  action  of  hydrogen 
chloride  at  0°  on  a  mixture  of  laevulic  acid  and  benz- 
aldehydc,  is  converted  by  benzaldehyde  and  aqueous- 
alcoholic  sodium  hydroxide  into  (i8-dibenzylidcnc - 
laevulic  acid,  m.  p.  146°,  also  prepared  from  the  8-acid, 
benzaldehyde,  and  hydrogen  chloride.  Sodium  (3- 
benzylidcnelsevulatc,  benzaldehyde,  and  acetic  an¬ 
hydride  at  100°  afford  ap-dibcnzylidenelaividic  acid, 
m.  p.  240°;  aS-dibcnzylidenclwvulic  acid,  m.  p.  177°, 
is  obtained  similarly  from  the  8-acid.  The  sodium 
salt  of  the  |38-acid,  benzaldehyde,  and  acetic  anhydride 
afford  a$84ribenzylidenelawulic  acid,  m.  p.  above  240°. 
Suitable  lsevulic  acids  are  readily  converted  into  cyclic- 
compounds.  Thus,  (l-p-nitrobenzylidenolfevulic  acid 
and  acetic  anhydride  at  130 — 140°  give  7-nilro-3-aceto- 
u-naphthol,  m.  p.  189°,  and  8-bcnzylidenokovulic  acid  is 
converted  into  benzo-1  :  4-diketo- A^-cycloodene, 

C(ilIi<C(j().(jfp^.Qqp  » m-  P- 196°  ( monophenylhydrazone ; 
tfiniho-derivative ;  dibenzoyl  compound,  m.  p.  160°). 
Salicylaldehyde,  laevulic  acid,  and  hydrogen  chloride 
give  fi-salicyl-lcevulolaclonc,  Cj2H10O3,  m.  p.  151°  ( mono¬ 
phenylhydrazone ,  m.  p.  132°;  (f/troww-derivative, 
C12H10O3Br2,  m.  p.  12S°). 

The  following  substituted  laevulic  acids  arc  prepared 
by  analogous  methods  :  {i-p-nitrobenzylidcne-,  m.  p. 
85°  ( ph enylhydrazone ,  m.  p.  130°;  eMircww-derivative, 
m.  p.  265°) ;  S-benzylidcne-fi-p-nitrobenzylidene-,  m.  p. 
124°;  a-benzylidene-$-p-niirobenzylidene-,  in.  p.  260°; 
S-p-nitrobenzyli dene  - ,  in.  p.  240°  (phcnylhydrazone, 
m.  p.  251°;  dtiromo-dcrivative,  m.  p.  269°) ;  $-benzyl- 
idene-S-p-niirobenzylidcnc-,  m.  p.  167°;  8-m -nitro- 

bcnzylidene-,  m.  p.  254°  (phenylhydrazone ;  dibromo- 
compound);  8-o-nilrobenzylidene-,  m.  p.  169°;  a-o- 
nitrobenzylidene-,  m.  p.  121°;  8-bcnzylidene-fi-o-nitro- 
benzylidene-,  m.  p.  157°;  fi-cinnamylidane-,  m.  p.  115° 
(diiromo-derivativo ;  phenylhydrazone,  m.  p.  136°); 
8-benzylidene-$-cinnamylidenc-,  m.  p.  112°;  8-cinn- 
amylidene-,  m.  p.  161°;  fi-anisylidene-,  m.  p.  5S°;  p- 
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cilrylidene-,  m.  p.  1S7°;  8-vanillylidene-,  in.  p.  276°; 
S-salicylidene-,  m.  p.  166°;  {i-p-hydroxybenzylidene-, 
m.  p.  200°;  S-p -hydroxybenzi/lidena- ,  m.  p.  109°;  8-m- 
hydroxybenzyl idem- ,  m.  p.  110° ;  8 -resorcylidene-,  m.  p. 
251°.  ' 

The  following  naphthalene  derivatives  are  obtained 
by  appropriate  ring-closure  :  (>(  ?8)- nilro-3-aceto-a - 

naphthol ,  m.  p.  163°;  H-nitro-3-acelo-u-naphthol,  m.  p. 
220°;  7-me(hoxy-3-acelo-x-naphtfiol,  m.  p.  164°; 
7  :  8(?6  :  7 ) -melhylene.dioxy-3-acelo-<x-naphthol,  m.  p. 
234°;  6(  18)-hydroxy-‘3-aceto-u.-naphlhol>  in.  p.  164°; 
7-hydroxy-8(  ?G)-methoxy-3-aceto-a-naphtho!,  m.  p. 
169°.  4-Hydroxy-6-acetocoumarone,  m.  p.  190°,  is 
derived  from  furfuraldchyde,  laivulic  acid,  and  hydro¬ 
gen  chloride  at  0 — 5°. 

The  following  bonzoci/cfooctatctraencs  have  been 
prepared  :  9-nitro-l  .-  4-dihydroxy-,  m.  p.  210°;  S(  ?10)- 
nilro-l  :  4-dihydroxy-,  m.  p.  296°;  i-hydroxy-3-acclo-, 
m.  p.  230°;  1  :  4-dihydroxy -9 -melhoxy-,  m.  p.  .78°; 
1:4;  9-trihydroxy-,  m.  p.  46°. 

Cimiamyiangeloladone,  m.  p.  above  290°,  (1  -rcsor- 
cyl-lcevulolactone,  m.  p.  above  260°,  S-salicylangelo- 
laclone,  m.  p.  168°,  (3 -naplilh  yl  -  la'  nilolactone ,  m.  p. 
94°  (bromo-derivativc,  m.  p.  113°;  benzylidene 
compound,  m.  p.  112°),  with  a  substance,  m.  p.  223°, 
from  2-hydroxynaphthaldchyde,  hydrogen  chloride, 
and  kevulie  acid,  and  glucosyl-lcemdolactone,  m.  p.  96° 
(letra-acetate,  m.  p.  250°),  are  described.  The  lactones 
are  all  coloured  compounds,  those  with  seven- 
membered  rings,  from  [i-condcnsation  products,  being 
more  deeper  coloured  than  the  fivc-membered  ring 
compounds  from  8-condensations.  H.  Wren. 

2-Naphthoylformic  acid  and  its  derivatives. 
L.  Popovici  (Compt.  rend.,  1930,  191,  210—211). — 
Oxidation  of  [3-naphthyl  methyl  ketone  by  potassium 
permanganate  in  alkaline  solution  at  53°  yields 
2-naphthoylformic  acid,  m.  p.  171°  (calcium,  barium, 
magnesium,  lead,  and  silver  salts).  The  corresponding 
semicarbazone,  m.  p.  230°,  and  thiosemicarbazone,  m.  p. 
226°,  are  described.  Reduction  of  these  compounds 
with  sodium  amalgam  affords  2-naphthylsemicarbazido- 
acetic  acid,  m.  p.  226°,  and  2-naphthylthiosemicarbazido- 
acetic  acid,  m.  p.  216°,  respectively,  "which  reduce 
Nessler’s  solution  and  are  readily  oxidised  by  iodine 
in  alkaline  solution.  When  warmed  with  dilute  sodium 
hydroxide,  the  semicarbazone  and  thiosemicarbazone 
afford  the  triazines,  010H7-C<^^>CO, in .  p.  289° 
(monobenzyl  ether,  m.  p.  217°;  dibenzyl  ether,  m.  p. 
179°),  and  C10H--C<^JJJ>CS,  m.  p.  274°. 

II.  When. 

Syntheses  of  arylated  allene  derivatives.  Iv. 
Ziegler  and  W.  Sauermilch  (Ber.,  1930,  63,  [B], 
1851 — 1864). — Methenykli  -(1  -  phenyl  -  3  -  methylpyr- 
azol-5-one)  is  converted  successively  into  the  sodium 
and  silver  compounds.  The  last-named  salt  is  trans¬ 
formed  by  bromine  in  chloroform  into  a  bromide, 
C21H170.,N4Br,  m.  p.  138°  (decomp.),  which  could  not 
be  caused  to  lose  hydrogen  bromide. 

Magnesium  diphenylvinyl  bromide  and  methyl 
benzoylforniate  afford  methyl  a-hydroxy -  ayy-triph enyl- 
A^-bulenoate,  in.  p.  12S°,  which  could  not  be  converted 
into  an  alleiiecarboxylatc.  When  distilled  in  a 


vacuum  over  aluminium  phosphate,  boiled  with  acetic 
anhydride  (in  addition  to  its  acetyl  derivative,  iu.  p. 
151°),  acted  on  by  sulphuric  acid,  or  treated  with 
phosphorus  trichloride  or  thionyl  chloride  in  presence 
of  pyridine,  it  is  converted  into  y-hydroxy-uyy-lri- 
CPh— CO 

■pJienylcrolonolaclone,  jjjj.Qpjj  >0,  m-  P-  156°,  also 
obtained  by  heating  u-hydroxy-uyy-lriphenyl-ANniteiwk 
acid,  m.  p.  145°  (decomp.).  Since  hydrogenation  of  \ 
the  lactone  in  presence  of  palladisc-d  barium  sulphate 
yields  ayy-triphcnyl-n-butyric  acid,  it  possibly  exists 
in  solution  in  equilibrium  with  traces  of  triphenyl- 
allcnecarboxylic  acid.  Synthesis  of  the  lactone  is 
accomplished  by  bromination  of  ayy-triphenyl-As- 
butonoic  acid  to  the  unstable  dibromidc,  which 
immediately  passes  into  f \-bromo-y-hydroxy-ayy-tn - 
phenylbutyrolaclone,  m.  p.  169°,  transformed  by  sodium 
methoxide  into  the  above  lactone,  111.  p.  156°. 

Ethyl  p-phenylbutyrate  is  converted  by  magnesium 
phenyl  bromide  into  aay-triphenylbutanol,  111.  p.  90— 
91°,  which,  with  glacial  acetic  acid  containing  a  little 
sulphuric  acid,  affords  uay-lriphenyl-Aa-bulene,  b.  p. 
244° /33  mm.  It  is  converted  by  addition  of  bromine 
and  subsequent  elimination  of  hydrogen  bromide  by 
heating  into  $-bromo-uuy-triphenyl-Aa-bidene,  m.  p. 
107-5 — 10S-5°,  from  which  zuy-lriplienyl- A"!3 -butadiene 
(ayy-triphenyl-a-methylnllcne),  111.  p.  102°,  is  obtained 
by  amyl-alcoholic  sodium  hydroxide.  The  constitution 
of  the  hydrocarbon  is  established  by  reduction  with 
sodium  and  alcohol  to  aay-triphenylbutane  (identified 
by  conversion  into  aay-triphcnyl valeric  acid)  and  by 
ozonisation  to  carbon  dioxide,  acetophenone,  and 
benzophenone.  Like  tetraphenylallene,  it  is  readily 
isomerised  by  mineral  acids,  but  the  product  is  not 
homogeneous.  Protracted  heating  with  acetic  acid 
or  acetic  anhydride  transforms  the  hydrocarbon  into 
a  hydrocarbon,  C.„H18, 111.  p.  163°,  also  obtained  by  the 
action  of  the  acid  on  auy-trimelhyl-Aa-bulen-y-ol,  111.  P- 
61°,  derived  from  magnesium,  diphenylvinyl  bromide, 
and  acetophenone.  The  action  of  potassium  phenyl- 
isopropyl  on  triphenylmcthylallene  does  not  consist 
simply  in  the  replacement  of  a  hydrogen  atom  of  the 
methyl  group  by  potassium. 

oLay-Triphenyl-AP-butene,  b.  p.  234°/12  111m.,  pre¬ 
pared  from  diplienylpropiophonone  and  magnesium 
methyl  bromide,  is  ozonised  to  acetophenone.  It  is 
transformed  by  bromine  and  treatment  of  the  product 
with  pyridine  into  the  compound 
CHPJi2-CH:CPh-CH.,-NC5Ha-Br,  m.  p.  222°. 

.  3  5  5  1  H.  Wren. 

Configuration  o!  molecules  in  space. 

III.  Ultra-violet  absorption  of  the  acids 
Ph-[CH,yCO,H,  Ph-[CBL];1-CH(CO^H)o,  and  the 
hydrocarbons  Ph-[CH2]„-Ph.  (Mjie.)  Ramakt- 
Lucas  and  J.  Hoch  (Compt  rend.,  1930,  191,  MW"". 
102). — The  ultra-violet  absorption  spectra  of  the 
compounds  Ph-[CH2]„-CO,H  (n= 1,  5,  and  6). 

Ph-[CH,],<-CH(Cd2H)2  (n=0,  2,  and  4),  and 

Ph-[CHol„-Ph  (n~ 2,  4,  and  6)  which  contain  tiro 
chromophorcs  incapable  of  chemical  interaction,  shon 
that  each  chromophorc  influences  the  absorption  °t 
the  other  (for  a  physical  interpretation  see  Lucas, 
this  vol.,  1087).  In  0-1— 0-01i\T-alcoholic  solution 
both  acids  and  hydrocarbons  give  absorption  curve 
which  are  closely  similar  at  low  frequencies,  ana 
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ihc  position  of  their  maxima  differs  but  little.  The 
minima,  however,  diminish  gradually  as  the  number 
of  carbon  atoms  separating  the  chromophorcs  in¬ 
creases  from  one  to  four.  When  five  carbon  atoms 
separate  the  chromophorcs,  the  absorption  curve 
becomes  displaced  towards  the  visible  at  low  fre¬ 
quencies,  the  absorption  band  becoming  enlarged  to¬ 
wards  the  maximum,  and  the  value  of  the  minimum 
being  increased.  C.  W.  Shopper. 

Electrolytic  reduction  of  phthalimides.  I. 
B,  Sakurai  (Bull.  Ghem.  Soc.  Japan,  1930,  5,  184 — 
189). — By  electrolytic  reduction  at  20 — 30°  of  a  3% 
solution  of  phthalimide  in  50%  alcohol  containing  free 
hydrochloric  or  sulphuric  acid  with  a  current  density 
of  2  amp. /dm.2,  hydroxyphthalimidinc  is  obtained 
on  rendering  the  solution  alkaline  and  evaporating 
under  reduced  pressure.  The  product  has  m.  p.  105° 
and  is  readily  converted  into  the  hydroxyphthalimidinc 
of  Reassert  (A.,  1913,  i,  021)  by  dissolution  in  warm 
(LY-sulphuric  acid  and  rcprecipitation  with  alkali. 
Determination  of  the  mol.  wt.  indicates  that  the 
electrolytic  product  is  the  normal  substance,  whereas 
Reissert’s  compound  has  the  bimolecular  formula. 
By  reduction  in  more  strongly  acid  solutions  and  at 
6  amp. /dm.2  phthalimidinc  is  produced.  iV-Mcthyl- 
and  iV-cthyl-phthalimides  when  reduced  at  a  copper 
cathode  yield  iV-mcthyl-  and  iY-cthyl-hydroxyphthal- 
itnidinc,  m.  p.  129°  and  100°,  respectively,  but  with  a 
lead  cathode  the  corresponding  phthalimidinc  only  is 
formed.  Phenylhydroxyphthaliinidine  could  not  be 
prepared  by  reduction  of  phcnylphthalimide,  the 
phthalimidinc  being  always  formed  directly.  Electro¬ 
lytic  reduction  of  phthalimides  in  alkaline  solution  is 
impracticable,  on  account  of  rapid  hydrolysis. 

H  E.  Gili/be. 

New  isomerism  of  halogenohydroxybenzoyl- 
toluic  acids.  II.  2-(5'-Chloro-2'-hydroxy- 
benzoyl)-5(4?)-methylhenzoic  acid.  III.  2-(3'- 
Chloro  -  4'  -  hydroxybenzoyl)-3(or  6)  -  methyl- 
benzoic  acid.  IV.  2-(4'-Chloro-2'-hydroxy- 
benzoyl)-3(or  6)-methylbenzoic  acid  and  2-(2'- 
chloro-4'-hydroxybenzoyl)-3(or  6-)methylbenzoic 
acid.  M.  Hayasiii  (J.C.S.,  1930, 1513—1519, 1520— 
1523,  1524— 152  8).— II.  When  4-methylphthalic  an¬ 
hydride  is  condensed  with  p-ehlorophenol  under  the 
influence  of  aluminium  chloride  two  chlorohydroxy- 
benzovltoluic  acids  can  be  separated  from  the  product 
by  fractional  crystallisation  from  alcohol.  They  are 
readily  interconvertible  by  treatment  with  sulphuric 
acid,  which  produces  an  equilibrium  mixture,  and  arc 
most  probably  2-(5' -chloro-2’ -hydroxybenzoyl)-~>-mdhyl- 
knzoic  acid  (I),  m.  p.  239-5— 240-5°,  and  2-(5'-cMoro- 
-'•fojdroxybenzoi/lyi-methylbenzoic  acid  (II),  m.  p. 
227-5 — 228-5°,  for  I  is  produced  in  the  greater  amount 
(cf.  A.,  1927,  1187).  Both  acids,  however,  on  dehydr¬ 
ation  with  sulphuric  acid,  give  the  same  substance, 

probably  H-chloro-G-hydroxy-2-methylanthrnyuinonc, 

m.  p.  214 — 215°,  as  I  is  present  in  the  greater  pro¬ 
portion  in  the  sulphuric  acid  equilibrium  mixture. 
This  anthraquinone  derivative  is  also  produced  in 
tho  initial  condensation.  The  condensation  of  4- 
methylphthalic  anhydride  with  benzene  gives  similar, 
but  non-interconvcrtiblc  isomerides,  viz.,  2-benzoyl- 
•j(or  4 )-methylbenzoic  acid,  m.  p.  150 — 150-5°,  and 


2-be?izoyl-4(ov  o)-methylbenzoic  acid,  m.  p.  145 — 145-5°  ; 
both,  when  warmed  with  sulphuric  acid,  give  2-mcthyl- 
anthraquinone. 

The  following  corrections  to  Part  I  ( loc .  cit.)  are 
proposed  :  “  (3-  and  a-5'-chloro-2'-hydroxy-2-benzoyl- 
m-toluic  acids  ”  to  2-(5'-chloro-2'-hydroxybcnzoyl)- 
3(or  6)-  and  -6(or  3)-mcthylbonzoic  acids;  “  chloro- 
hydroxymcthylanthraquinone  ”  to  S-chloro-5-hydr- 
oxy- 1  (or  4)-methylanthraquinonc  ;  “  [3-  and  a-5'- 

bromo-2'-hydroxy-2-benzoyd-wi-toluic  acids  ”  to  2-(5'- 
bromo-2'-hydroxj'benzoyl)-3(or  0)-  and  -6(or  3)- 
mcthylbcnzoic  acids;  “  bromohydroxymethylanthra- 
quinonc  ”  to  S-bromo-5-hydroxy- 1  (or  4)-methylanthra- 
quinonc.  4-Methvlphthalic  acid  was  prepared  by  the 
hydrolysis  of  mclhyl  4  -cyano-m-toluatc,  m.  p.  00 — 00-5°, 
itself  obtained  from  the  amino-eotnpound  by  the 
Sandmeyer  reaction. 

III.  3-Mcthylphthalic  anhydride  condenses  with 
o-chlorophenol  or  o-chloroanisolc  to  give  2-(3 '-cliloro- 
4' -hydroxybcnzcyl)- 3 (or  Q)-mclhylbmzoic  acid,  m.  p. 
198 — 199°,  in  84%  yield,  convertible  (apparently 
completely)  by  sulphuric  acid  into  2-{W -chloro-i' - 
hydrorybenzoyl)-G(ov  3)-metkylbcnzoic  acid,  m.  p. 
188-5: — 189°.  Further  condensation  to  a  derivative  of 
anthraquinone  could  not  bo  effected;  these  orient¬ 
ations  are  derived  by  analogy  with  preceding  con¬ 
densations  and  with  the  interaction  of  o-chlorophcnol  or 
o-chloroanisolc  and  phthalic  anhydride  to  give  2-(3'- 
cMoro-4'-hi/droxybenzoyl)bcnzoicacid,  m.  p.  219-5 — 220° 
(mclhyl  ether,  m.  p.  179 — 180°),  unaffected  by  cold 
sulphuric  acid,  but  converted  by  it  at  195°  into 
2-chloro-3-hydroxyanthraquinone. 

IV.  Condensation  of  m-chlorophcnol  or  m-chloro- 

anisole  with  3-methylphthalic  anhydride  gives  a 
mixture  of  2-(4' -chloro-2’ -hydroxybenzoyl)-3  (or  6)- 
methylbcnzoic  acid  (A),  m.  p.  219-5 — 220-5°,  and  2-(2'- 
chloro-4' -hydroxybenzoyl) -3(or  6  )-mclhylbenz0ic  acid 

(B),  m.  p.  21S — 218-5°,  converted  by  cold  sulphuric 
acid  into  2-(4' -chloro-2' -hydroxybenzoyl)-G(or  3 )-methyl- 
benzoic  acid  (A'),  m.  p.  177-5 — 178°,  and  2-(2' -cliloro- 
4' -hydroxybcnzoyl)-G(or  3)-methylbenzoic  acid  (B’),  m.  p. 
201 — 202°.  The  constitution  of  these  acids  is  deduced 
from  a  comparison  of  their  absorption  spectra  with 
those  of  the  products  described  in  the  preceding  parts, 
and  from  the  conversion  of  A  and  A'  into  6 -chloro- 
S-hydroxy-]  (or  4)-mcthylanthraquinone  (also  produced 
in  small  yield  in  the  original  condensation),  m.  p. 
196-5 — 197°,  by  concentrated  sulphuric  acid  at  200°, 
neither  B  nor  B'  giving  an  anthraquinone  derivative 
under  these  conditions.  The  interaction  of  quinol 
with  3-methylphthalic  anhydride  under  the  usual 
conditions  produces  2-(2' :  5 ' - dihyd roxybcnzoyl)- 3 (or  6)- 
methylbenzoic  acid,  m.  p.  232-5 — 233°,  not  isomerised 
by  sulphuric  acid,  but  converted  by  it  into  5 :  8-di- 
hydroxy-l-methylanthraquinone.  H.  A.  Piggott. 

Action  of  phthaloyl  chloride  on  phenyl  methyl 
sulphide.  W.  Knapp  (Monatsh.,  1930,  56,  66—70). 
— Phthaloyl  chloride  reacts  with  phenyl  methyl 
sulphide  in  presence  of  carbon  disulphide  and  alumin¬ 
ium  chloride  at  30 — 40°,  forming  4'  :  4" -dimethythiol- 
dijrfienytyhthalide,  m.  p.  99 — 100°  (cf.  Chakravarti 
and  Saha,  A.,  1927,  970).  This  is  not  readily  de- 
methylated,  is  oxidised  by  30%  hydrogen  peroxide  in 
acetic  acid  to  the  corresponding  disulphone,  m.  p.  214 — 
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216°,  and  reduced  by  sodium  amalgam  and  alcohol 
to  4'  :  4"-dimethyUhioltriphenylmethane-2-carboxylic 
dcicl,  m.  p.  155 — 156°.  H.  Burton. 

Odoriferous  activity  of  the  homovanillins.  J. 
Ko etschet  and  P.  Koetschet  (Helv.  Cliim.  Acta, 
1930, 13, 474 — 4S2). — A  study  of  the  relative  strengths 
of  odour  of  vanillin  (I)  and  the  four  homovanillins, 
in  which  the  methyl  group  is  introduced  into  the 
to-position  (4-hydroxy-3-ethoxybenzaldehyde ;  II), 
and  into  the  three  available  nuclear  positions  (III, 
IV,  and  V  below).  By  tasting  an  extremely  dilute 
solution,  a  method  claimed  to  be  a  sensitive  test  of 
odour,  the  following  relative  values  were  obtained : 
I :  II :  III  :  IV  :  V=1  :  2  :  0  : 0-4  : 0,  III  and  IV  hav¬ 
ing  no  odour  of  vanillin  at  all.  The  following  were 
prepared  from  the  appropriate  alkoxycresols  by  the 
Roimer-Tiemann  reaction :  4-hydroxy-5-methoxy-3- 
methylbenzaldehyde  (III),  m.  p.  90°  ( phenylhydrazone , 
m.  2i.  125°) ;  4-hydro.xy-5-methoxy-2-metliylbenz- 
aldehyde  (IV),  m.  p.  174 — 175°  (Heyden,  G.P.  91,170, 
gives  m.  p.  165°)  (semicarbazone,  m.  p.  207°;  phenyl¬ 
hydrazone,  m.  p.  143 — 144°),  together  with  6-hydroxy- 
5-methoxy-2-methylbenzaldehyde,  m.  p.  61 — 62°  (semi¬ 
carbazone,  decomp,  without  melting  above  210°) ;  and 

4- hydroxy  -  3  -  methoxy  -  2  -  metliylbenzaldehyde,  m.  p. 
104-5 — 105-5°.  An  improved  modification  of  Majima’s 
method  (A.,  1916,  i,  808)  for  the  preparation  of  3- 
methoxy-o-cresol,  and  the  methylation  of  3-nitro-o- 
cresol  with  motliyl  sulphate  and  alkali  to  givo  a  90% 
yield  of  methyl  ether,  are  described. 

H.  A.  Piggott. 

4-Hydroxy-  5-methoxyisophthalaldehyde.  J. 
Koetschet  and  P.  Koetschet  (Helv.  Cliim.  Aota, 
1930,  13,  482 — 491). — In  addition  to  vanillin  and 
o-vanillin,  tho  Rcimer-Tiemann  reaction  on  guaiacol 
gives  4-hydroxy -5-methoxyisophlIuilaldehyde,  m.  p. 
121°  (diphenylhydrazone,  m.  p.  188 — 191° ;  di-p-nitro- 
phenylhydrazone,  m.  p.  286-5 — 287° ;  monoxime,  m.  p. 
166-5 — 167°;  dioxime ,  m.  p.  185 — 186°;  methyl 
ether,  m.  p.  123-5 — 124°).  On  nitration  it  yields  an 
unidentified  substance,  m.  p.  above  300°,  which  does 
not  possess  aldehydic  characteristics,  a  mononitro- 
derivative,  either  2-  or  Q-nitro-4-hydroxy-o-methoxyiso- 
phthalaldehyde,  m.  p.  192 — 194°  (diphenylhydrazone, 
m.  p.  22S — 229° ;  dioxime,  m.  p.  196 — 197°),  and 

5- nitro-2-hydroxy-3-methoxybenzaldehyde,  m.  p. 

136-5 — 137-5°  (phenylhydrazone,  m.  p.  199-5 — 200-5°). 
The  constitution  of  the  last-named  was  confirmed 
by  direct  comparison  -with  a  sample  prepared  by  the 
nitration  of  o-vanillin  (cf.  Davies,  J.C.S.,  1923,  123, 
1575).  H.  A.  Piggott. 

Purification  of  some  sensitive  ketones.  G.  A.  R. 
Kon  (J.C.S.,  1930,  1616— 1618).— Mobile  ketones  of 
the  type  of  cydoliexylideneacetone  can  be  obtained 
2Hire  by  shaking  their  semicarbazones,  suspended  in  a 
large  volume  of  light  petroleum,  with  the  amount  of 
0-oV-sulphuric  acid  calculated  to  form  semicarbazide 
hydrogen  sulphate.  In  the  case  of  isopulegone  it  is 
advisable  to  use  one  half  the  above  proportion  of 
acid  diluted  to  about  0-13V.  Tho  following  are 
described  in  the  pure  state  for  the  first  time :  iso- 
pulegone,  b.  p.  100-5°/18  mm.,  df  0-917S5,  1-46718; 

A^cyclohexenylacetone,  b.  p.  80°/15  mm.,  if*  0-93901, 
»i>'4 1-47300 ;  cyclohexylideneaceione,  b.  p.  83°y9  mm.. 


df*  0-945S6,  n\V‘  1-49223;  Al-cyclohexenylmethyl  ctlml 
ketone,  b.  p.  92°/10  mm.,  df 3  0-93022,  «.{«  1-47291; 
cyclohexylidenemelhyl  ethyl  ketone  (from  botli  forms  of 
the  semicarbazone),  b.  p.  110°/20  mm.,  df-  0-93622, 
ftjf-  1-49118;  cyclo penlylideneacelone,  b.  p.  74 — ^76°/ 
14  mm.,  df  r-  0-94282,  tiff  1-4S541;  pulegone,  b.  p 
109°/19  mm.,  df*  0-93S0S,  1-48810. 

H.  A.  Piggott. 

Action  of  sulphur  on  ketones.  T.  W.  Jezieeski 
(Rocz.  Chem.,  1930, 10,  397 — 399). — Sulphur  does  not 
in  an  inert  atmosphere  substitute  hydrogen  atoms  in 
the  phenyl  group,  and  does  not  react  with  the  oxygen 
of  carboxyl  groups.  Acetophenone,  on  heating  with 
sulphur,  yields  diphenacyl,  together  with  a  small 
quantity  of  diphenyl thiophen.  Witli  p-ethylbenzo- 
phenono  tho  sole  product  is  2  :  o-di-(p-benzoylphemjl)- 
thiophen,  m.  p.  233 — 234°.  Benzophonone  does  not 
react  with  sulphur.  R.  TruszkOWSKi. 

Condensation  of  aromatic  monoketones  with 
tertiary  aromatic  amines  under  the  influence  of 
aluminium  chloride .  G.  Co  urtot  and  V.  0  umtora 
(Compt  rend.,  1930,  191,  214 — 216). — Bcnzophenone 
is  converted  by  dimethylaniline  and  aluminiuiu 
chloride  at  40 — 50°  into  p-dimethylaminotriplienyl- 
carbinol,  m.  p.  92 — 93°  (or  tho  corresponding  amine), 
whoreas  at  75 — S5°  p-dimethylaminotriphenylmeth- 
ane,  m.  p.  132°,  is  produced.  Introduction  of  a  di- 
metliylamino-group  into  tho  benzophonone  greatly 
hinders  the  condensation,  so  that,  under  all  conditions 
of  temperature,  malachite-green  is  obtained  only  in 
minute  amount.  Condensation  does  not  take  place 
with  Michler’s  ketone.  Phenyl  a-naphthyl  ketone  and 
dimethylaniline  at  40 — 50°  afford  p-dimethylaminodi- 
phenyl-a-naphthylcarbinol  (isolated  as  the  compound 
of  its  hydrochloride  with  zinc  chloride),  whereas 
p-dimethylaminodiphenyl-v.-naphthylmethane,  m.  p. 
163 — 164°,  is  produced  at  80 — 90°.  Phenyl  3 -naphthyl 
lcotono  and  dimethylaniline  yield  the  corresponding 
carbinol  (isolated  as  chloride  or  zincichloride )  by  a 
slightly  exothermic  reaction ;  reduction  of  the  carbinol 
to  hydrocarbon  is  not  observed.  With  fluoronono  the 
change  is  markedly  exothermic,  giving  pp'-felrs- 
methyldiaminodiphenyldtyhenylanemethane,  in.  p.  161°; 
the  intermediate  carbinol  could  not  be  isolated. 

H.  Wees. 

Dibenzoyltetraphenylethane-  and  its  radical 
dissociation.  A.  Lowenbein  and  L.  Schuster 
(Amialen,  1930,  481,  106— 119).— Phenylbenzoin  is 
converted  by  hydrogen  chloride  in  glacial  acetic  acid 
containing  acetic  anhydrido  at  100 — 110°  into 
benzoyldiphenylmethyl  chloride,  m.  p.  84°.  Benzoyldi- 
phenylmethyl  bromide,  m.  p.  99°,  prepared  similarly, 
is  transformed  by  sodium  thiocyanato  in  acetone 
into  benzoyldiphenylmethyl  thiocyanate,  m.  p.  151-5  ■ 
The  bromide  is  rapidly  converted  by  boiling  acetone 
into  benzoyldiphenylmcthane  with  production  of 
bromoacetone.  A  similar  change  is  observed  "ita 
ethyl  acetate  or  acetoacetate  and  reaction  occurs 
quantitatively  with  acetophenone.  With  sodium 
iodide  in  acetone,  iodoacetone  and  henzoyldipd®JJ' 
methane  arc  produced.  Alcoholic  hydrazine  reduces 
the  bromide  or  chloride  to  benzoyldiphenylmetbane 7 
the  ordinary  temperature.  Phenylhydrazine  behaves 
similarly  and  does  not  attack  the  ethanone  formed. 


ORGANIC  CHEMISTRY. 


1185 


Reduction  also  occurs  by  use  of  hydrazobenzcne  or  with 
concentrated  hydrogen  bromide  in  glacial  acetic  acid. 
With  the  bromido  and  2  mols.  of  a  Grignard  reagent, 
the  intermediate  production  of  the  radical  is  observed 
and  benzoyldiphonylmethano  is  quantitatively  pro¬ 
duced.  With  magnesium  phenyl  bromide  the  reaction 
follows  the  course  CPh,Br-Bz+PhMgBr=—  CPh„Bz+ 
MgBr2-fC8HB  (diphenyl) ;  -CPlvBz  — -> 
CPh2:CPlrO-  ;  CPh2:CPh-0— +PhMgBr — > 
CPhoXJPh •  0 ’MgBr-|- CcH5  (diphenyl).  If  the  bromine 
of  benzoyldiphenylmethyl  bromido  is  roplaced  by  the 
methoxy-,  ethoxy-,  or  phenoxy-group  the  normal 
behaviour  of  the  ketonic  group  towards  the  Grignard 
reagent  is  restored.  Benzoyldiphenylmethyl  bromide 
is  most  conveniently  converted  into  s-dibenzoyltelra- 
pknylethane,  m.  p.  148—151°,  by  treatment  with 
mercury  in  presence  of  benzene.  The  colourless 
solutions  of  the  substance  become  orange-red  when 
gently  warmed.  The  hot  solution  of  the  substance  in 
benzene  is  immediately  decolorised  by  phonylhydrazino 
with  evolution  of  nitrogen  and  quantitative  production 
of  benzoyldiphonylmethano,  which  is  also  formed  by 
uso  of  magnesium  phenyl  bromide.  With  sodium  in 
hot  toluene  the  sodium  compound  of  triplienyl vinyl 
alcohol  is  produced,  converted  by  hydrochloric  acid 
into  benzoyldiphenylmcthane.  Bromine  is  not  de¬ 
colorised  by  the  radical.  Its  sensitiveness  towards 
oxygon  could  not  bo  determined,  sinco  it  docs  not 
appear  to  yield  a  peroxide,  although  the  radical  colour 
is  discharged.  From  boiling  xylene  solution  benzil 
and  benzophonono  are  obtained  by  moans  of  oxygen. 

H.  Wren. 

Formation  of  phenols  from  dibromides  of 
q/efohexenones.  A.  D.  Petrov  (J.  Russ.  Phys. 
Chem.  Soc.,  1930,  62,  925 — 932). — Phenyl  4-methoxy- 
styryl  ketone  is  condensed  with  ethyl  sodioaceto- 
acetato  to  yield  6-carbethoxy-3-2)henijl-5-ani$i/lcyclo- 
kxenone,  m.  p.  10G — -107°,  from  which  3-phenyl-o- 

wjkyclohexenone ,  m.  p.  98°  {oxime,  m.  p.  173°),  is 
prepared.  p-Mothylacetophenono  is  condensed  with 
P-mothoxybonzaldohyde  to  yield  p -tolyl  4- methoxy - 
dyryl  ketone,  m.  p.  97 — 98°,  from  which  G -carbethoxy- 
fy-tolyl-5-anisylcyclohexenone,  m.  p.  15G — 157°,  is 
prepared  as  above,  and  this  yields  on  hydrolysis 
H^tohjl-5-anisylcyclohexenone,  m.  p.  8G — 87°  {oxime, 
m.  p.  170°).  The  above  homologues  of  cyc/ohexenone, 
as  well  as  5-anisyl-3-methyl-  and  5-phenyl-3-mothyl- 
rydohexenone  (dsbrowio-dorivativo,  m.  p.  69°),  do  not, 
on  treatment  with  bromino  in  acetic  acid  according 


“  Knoevenagel’s  method,  yield  phenolic  products. 
Phenylacetaldehyde  condenses  with  ethyl  acetoacetato 
jo  yield  ethyl  phenylethylidenediacetoacetaie,  m.  p. 
^6°,  which  gives  a  cyclic  oxime,  m.  p.  172°.  The 
abovo  ester  gives  on  treatment  with  alkali  hydroxide 
:>-benzyl-3.mcthylcyc\ohexenoiie,  b.  p.  200 — 201°/20 
“'m.,  which  yields  the  corresponding  phenol  {tri- 
bomide,  m.  p.  121 — 122°)  on  treatment  according  to 
hnoevenagol’s  method.  R.  Truszkowski. 


Co-ordination  compounds  of  oximes.  O.  L. 
“EADYandM.  M.  Mgers  (J.C.S.,  1930, 1599—1603).— 
y-Monomethyl-a-benzildioxinio  yields  coloured  co¬ 
ordination  compounds  with  cobalt,  (C15H1302N2)3Co, 
165 — 169°  (decomp.),  and  nickel, 

^iaH1302lsT2)2iSri ;  apparently  also  compounds  are 


formed  by  interaction  with  copper  and  ferrous  salts, 
but  these  are  too  unstable  for  isolation.  The  presence 
of  atmospheric  oxygen  is  necessary  for  formation  of 
the  cobalt  derivative.  The  two  other  known  O- 
monomethylbcnzildioximcs  (this  vol.,  475)  do  not 
give  metallic  complexes.  For  the  cobalt  compound  a 
“  nitrono  ”  formula  (cf.  Hiober  and  Leutert,  A.,  1929, 
1073)  is  suggested;  the  alternative  permitted  by 
Moisenhcimer’s  configuration  with  a  cobalt-oxygen 
linking  involves  a  rearrangement  of  the  oxime,  whereas 
the  nickel  complex  regenerates  the  original  oximo  when 
heated  with  potassium  cyanide  in  alcoholic  solution. 
Attempts  to  regenerate  the  oxime  from  the  cobalt 
compound  failed.  a-Bcnzildioxime  gives  a  crystalline 
complex  with  cobalt,  (C1,,H1102N2)2Co,  and  a  cobalt 
complex  of  indefinite  composition  may  bo  obtained 
from  y-bonzildoxime.  H.  A.  Piggott. 

Oxidation  of  a-ketols  with  Fehling's  solution. 
A.  Weissberger,  W.  Sciiwarze,  and  H.  Mainz  (An- 
nalcn,  1930, 481,  GS— 80 ;  cf.  A.,  1929, 1301 ;  this  vol., 
475). — Tho  oxidation  of  benzoin  by  alkalino  cupric 
tartrate  is  unimolccular  and  the  reaction  velocity  is 
proportional  to  the  concentration  of  free  alkali,  i.e., 
alkali  in  excoss  of  the  2  mols.  concerned  in  forming 
tho  copper  hydroxide  complex  (cf,  Kahlonberg,  A., 
1896,  ii,  G) ;  tho  velocity  is  independent  of  the  con¬ 
centration  of  copper  salt  and  is  therefore  not  a 
measure  of  tho  direct  reaction  with  tho  oxidising 
agent.  It  is  suggested  that  the  slowest  phase  of  tho 
complete  reaction  (i.e.,  that  determining  tho  velocity) 
is  the  transformation  of  the  ion  -OCHPlrCOPh  into 
the  ion  of  stilbenediol  -OCPhXTlrOH,  and  this  is 
confirmed  by  the  small  differences  observed  in  tho 
respective  velocities  of  oxidation  by  Folding’s  solution 
and  of  auto -oxidation  {loc.  cit.),  whore  largo  con¬ 
centration  differences  of  tho  available  oxidising  agent 
obtain. 

The  effect  of  substituents  follows  the  same  rule  as  in 
tho  case  of  auto-oxidation,  the  rate  of  oxidation  with 
Folding’s  solution  thus  also  being  related  to  tho 
electrolytic  dissociation  of  tho  kotol.  R.  Child. 

Anthracene  derivatives.  I,  E.  de  B.  Barnett, 
N.  F.  Goodway,  and  J.  L.  Wiltshire  (Ber.,  1930, 
63,  [JS],  1690 — 1697). — 1  :  8-Dichloro-lO-ethoxyanthr - 
one,  m.  p.  177°,  and  4  :  5-dichloro-lQ-methoxyanthrone, 
m.  p.  136°,  are  readily  prepared  from  tho  corresponding 
bromoanthrones  by  treatment  with  calcium  carbonate 
and  the  requisite  boiling  alcohol  and  are  transformed 
by  acetic  anhydride  and  pyridine  into  1  :  8 -dichloro- 
lO-cthoxy-9-anlhranyl  acetate,  m.  p.  139°,  and  4  :  5-di- 
chloro-lO-methoxy-d-a?ithranyl  acetate,  m.  p.  178°,  re¬ 
spectively;  the  co-ordinative  linking  between  the 
Mieso-hydrogcn  atom  and  chlorine  in  positions  4  and  5 
appears  greatly  woakoned  by  the  alkoxy-group.  4  :  5- 
JJichloro-lQ-ethoxyanthrone,  m.  p.  142°,  and  4  :  5 -di- 
chloro-\Q-cthoxyd)-anthranyl  acetate,  m.  p.  155°,  are 
described.  Rs-Chloro-  10-nitroanthrones  are  readily 
prepared  by  tho  action  of  nitric  acid  in  glacial  acetic 
acid  on  the  requisite  anthranyl  acetates  and  are  rapidly 
converted  by  acetic  anhydride  and  pyridine  at  the 
ordinary  temperature  into  the  nitroanthranyl  acetates 
provided  that  chlorine  is  not  present  in  position  4  or  5. 
The  following  compounds  are  described  :  l-chloro-10- 
nitroanthrono,  m.  p.  157°;  l-chloro-10-nitro-9-anlhr- 


1186 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


anyl  acetate,  ni.  p.  194°;  '2-chloro- 1 0-nitroanlkronc, 
decomp.  130° ;  2-cMoro-lQ-nitro-{)-anthranyl  acetate, 
m.  p.  196°;  3-cJiloro-lO-nitroant.hrone,  decomp.  153°; 
'3-chloro-lO-nilro-d-antJiranyl  acetate ,  m.  p.  185°; 
4-chlpro-lO-nitroanthrone,  m.  p.  134°  (slight  docomp.) ; 
1  :  8-dichloro- 10-niiroanlhrone,  m.  p.  183°  (decomp.); 
4  :  a-dichloro-10-nitroanthrone,  m.  p.  145°  (docomp.). 
Only  ife-ch  lor  o- 1 0  -  br  om  oanthr  on  es  which  do  not 
contain  a  chlorine  atom  in  positions  4  or  5  rosomble 
10-bromoanthrone  in  behaviour  towards  piperidine, 
whereas  those  with  a  chlorine  atom  in  position  4  or  5 
afford  piperidino-compounds.  In  this  connexion  the 
following  substances  are  described :  2-chloro-lQ- 
bromoantkrone,  m.  p.  about  1G0°  (decomp.) ;  2:2'- 
dichlorodiantliraquinone,  not  molten  below  300°; 

3- chloro-lO-bromoanthrone,  m.  p.  about  160°  (docomp.) ; 

3  :  3' -dichlorodianthraquinone,  not  molten  below  300°; 
‘i-chloro-lO-piperidinoanthrone,  m.  p.  191°,  from 

4- chloro- 10-bromoanthrone;  1  :  4-dichloro-lO-pipcr- 

idinoanthrane,  m.  p.  162°;  4  :  ~>-dichloro-\Q-pipcridii>o- 
anlhrone,  m.  p.  189°;  1  : 8-<licMoro-9-acetoxy-\0- 

anthranylpyridinium  bromide,  not  molten  bolow  300° ; 

4  :  5~dichloroanlkronylpyridinium  bromide,  m.p.  192° 

(decomp.).  1  :  8-Dichloroanthronc  is  converted  by 
the  requisite  aldehyde  in  boiling  pyridine  in  presence 
of  piperidine  into  the  corresponding  10 -benzylidene, 
m.  p.  153°,  and  10 -furfur ylidene,  m.  p.  184°,  derivatives, 
whereas  1  : 5-  and  4  :  5-dichloroanthronos  arc  not 
affected  by  this  treatment.  H.  Wren. 

Reaction  between  benzoquinone  and  cinnam- 
aldehyde  under  the  influence  of  light.  G. 
Baroellini  and  (Miss)  L.  Monti  (Gazzetta,  1930,  60, 
474— 478).— Insolation  of  a  mixture  of  benzoquinone 
and  cinnamaldehyde  in  varying  proportions  dissolved 
in  benzene  gives  a  good  yield  of  p-hydroxyphenyl  cinnam- 
ate,  in.  2>.  172 — 173°  {monoacetyl  derivative,  m.  p.  121 — 
122°),  converted  by  treatment  with  ethyl  iodide  and 
alcoholic  potassium  hydroxide  into  quinol  diethyl 
other,  m.  p.  74 — 75° ;  the  acetyl  derivative  by  reduc¬ 
tion  with  palladium-black  and  hydrogen  in  alcoholic 
solution  yields  p-aceloxyphenyl  fi-ph enylp ropionate, 
m.'  p.  84—80°.  The  reaction  is  comparable  with  that 
occurring  between  phenanthraquinonc  and  various 
aldehydes,  but  differs  from  that  taking  place  botween 
benzoquinone  and  acetaldehyde,  valeraldehydc,  and 
benzaldehyde,  which  affords  Styryl  methyl  ketones 
(Klinger  and  others,  A.,  1888,  888;  1891,  900;  1898, 
i,  467 ;  1911,  i,  633).  C.  W.  Shopper. 

2  :  5-Dichloroquinol  dimethyl  ether.  M.  Korn 
and  E.  Gurevitsch  (Monatsh.,  1930,  56,  135—136).— 
Treatment  of  2  :  5-diehloroquinol  dimethyl  ether  with 
cold  fuming  nitric  acid  gives  2  :  5-dichloro-p-be?izo- 
quinone,  m.  p.  161 — 162°  (cf.  Kolin  and  Marbergor, 
A.,  1925,  i,  1264),  which  is  reduced  and  acetylated 
when  heated  with  zinc  dust  and  a  mixture  of  acetic 
acid  and  anhydride,  forming  2 : 5-dichloroquinol 
diacetate,  m.  p.  141°.  H.  Burton. 

Friedel-Crafts  reaction.  Diphenyl  series.  I. 
Preparation  of  2-4/-phenylhenzoylhenzoic  acid 
and  derivatives.  II.  Preparation  of  2-phenyl- 
anthraquinone  and  derivatives.  P.  H.  Groqgins 
(Ind.  Eng.  Chem.,  1930,  22,  620— 625,  626— 630).— 
I.  2-4'-Phenylbenzoylbcnzoic  acid,  m,  p.  231-5° 
(corr.)  (lit.  226°),  is  obtained  (in  yields  amounting  to 


about  95%  of  the  theoretical)  when  a  mixture  of 
diphenyl  (1  mol.),  phthalic  anhydride  (1  mol.),  and 
anhydrous  aluminium  chloride  (1-1  mol.)  is  heated  at 
60 — 65°  in  a  horizontal  rotating  iron  mill.  The  re¬ 
action  mixture  is  agitated  by  means  of  loose  iron  blocks 
inside  the  mill.  Similarly,  2-  and  4-ehlorodiphenyls 
afford  2-4' -2"-  and  2-4' -4" -cMorophenylbcnzoylbenzoic 
acids,  m.  p.  190°  (corr.)  and  251°  (corr.),  respectively. 
These  are  converted  by  40%  potassium  hydroxide 
solution  at  300°  into  2-4'-2"-  and  2-4'-4 "-hydroxy- 
■phenylbenzoylbenzoic  acids,  m.  p.  262°  (corr.)  and  245— 
246°,  respectively,  also  prepared  from  2-  and  4-hydr- 
oxydiphcnyls  and  phthalic  anhydride.  Treatment 
of  the  chloro-acids  with  ammonia  at  210°  in  presence 
of  cuprous  chloride  and  copper  turnings  yields  2-4'-2''- 
and  2-4' -4" -aminophenylhenzoylbenzoic  acids,  m.  p. 
280 — 2S2°  and  above  300°,  respectively.  Oxidation 
of  2-4'-phenylbenzoylbcnzoic  acid  and  its  cliloro- 
derivatives  with  chromic  oxide  and  75%  acetic  acid 
affords  benzophonone-2  ;  4'-dicarboxylic  acid,  also 
prepared  by  oxidation  of  2-p-toluoylbenzoic  acid  with 
alkaline  potassium  permanganate. 

II.  When  2-4'-phonylbenzoylbenzoic  acid  is  heated 
with  96%  sulphuric  acid  at  85 — 90°  sulphonation 
occurs.  Subsequent  heating  at  125°  gives  a  2-sulpho- 
phenylanthraquinone  ( sodium  salt)  which  is  not  hydro¬ 
lysed  by  alkaline  hyposulphite.  Similarly,  2-4'-2"- 
chlorophonylbonzoylbenzoic  acid  affords  a  2-o-chloro- 
sulphophenylanthraquinonc  (sodium  salt),  but  the 
4"-chloro-dorivativo  furnishes  2-p-chlorophcnylantlm- 
quinone,  m.  p.  210°  (corr.).  2-o-Chlorophenylanthm- 
quinone,  m.  p.  205°  (corr.),  is  obtained  when  the 
reaction  is  carried  out  in  presence  of  nitrobenzene. 
2-Phenylanthraquinom,  m.  p.  162 — -162-5°  (corr.),  is 
best  proparod  by  deliydrating  2-4'-phenylbenzoyl- 
benzoic  acid  with  aluminium  chloride  in  nitrobenzene 
at  200°.  The  above  antliraquinones  all  give  a  red 
vat  with  alkaline  sodium  hyposulphite,  and  are 
oxidised  by  chromic  oxide  and  acetic  acid  to  anthra- 
quinone-2-carboxylic  acid.  2-o-  and  -p-Aminophenyl 
anlhraquinones,  m.  p.  255 — 256°  and  220 — 221°, 
respectively,  result  when  the  corresponding  chloro- 
derivatives  are  heated  with  ammonia  at  210 — 220  in 
presence  of  copper,  cuprous  chloride,  and  nitrobenzene. 

H.  Burton. 

Hydrazides.  III.  Condensation  of  semicarb- 
azide  and  thiosemicarbazide  with  phenanthra- 
quinone  and  its  derivatives  and  synthesis  of  tn- 
azines.  S.  C.  De  (J.  Indian  Chem.  Soc.,  1030  7, 
361 — 365). — Thiosomicarbazide  behaves  exactly  hke 
semicarbazide  towards  pilienanthraquinone  and 
derivatives.  Phenanthraquinonc  and  thiosemicarb- 

azide  in  acetic  acid  afford  phenanthraquinondhiosem- 
carbazone,  m.  p.  212°,  converted  by  protracted  heat¬ 
ing  in  the  solvent  into  1 i-thiolp W- 
anlhralriazine  (cf.  I),  m-  p- 193  . 

obtained  from  phenantliraqumojtf- 


6 


.^\N  monoxime  and  thioseni  iearl 

“  2  -  Nitrophenanthraquinoncihos&ni- 

carbazone,  m.  p.  234—235°;  d-W* 
2-thiolplhenanthralriazine,  mp-n 
(I-)  300° ;  2 : 7 -dmilrophenanthrapa^ 


x 


thiosemi  carbazone , 


6  :  1 1  diiiiiro-3-thiolplienanthratriazine,  m.  ] 
and  4-nilrophenanihraquinonesemicarbazofie, 


220°, 
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145°,  arc  analogously  prepared ;  S-nitrO-3-thiolphen- 
mihralriazine,,  m.  p.  230°,  is  derived  from  4-nitro- 
plieiianthraquinonomonoximc  and  thiosemicarbazide 
hydrochloride.  Phenanthraquinoneseinicarbazonc  is 
converted  by  protracted  heating  with  acetic  acid  into 
3-i ijiroxyphenanthratriaz ine,  m.  p.  287°.  Similarly, 
S-nitro-Z-hydroxyjihenanthratriazine,  m.  p.  28G°,  is 
prepared  from  4-nitrophenanthraquinoncscmicarb- 
azone,  and  G  :  ll-dibromo-'i-liydroxyphmanthralriazine, 
m.  p.  295°,  from  2  :  1 -dibromophenanthraquinonesemi- 
carbazone,  m.  p.  above  300°.  Phcnanthraquinone,- 
phcnyllhiosemicarbazone,  m.  p.  20G°,  evolves  hydrogen 
sulphide  freely  when  heated  in  acetic  acid,  giving  a 
green  compound,  m.  p.  above  300°.  H.  Wren. 

Linear  pentacene  series.  XIX.  Constitution 
of  the  disubstituted  [dibromo-]  derivatives  of 
pentacene-5  :  7  : 12  : 14-diquinone.  G.  Machek 
(Monatsh.,  1030,  56,  11G— 134).— The  dibromo- 

pentaccno-5  :  7  :  12  :  14-diquinones  previously  de¬ 
scribed  (this  vol.,  608)  aro  most  probably  the  1  :  8- 
and  1 : 11-  (more  fusible)  derivatives,  since  they  differ 
from  the  2  :  9-  and  G  :  13-dcrivatives,  the  preparations 
of  which  are  now  described.  Tho  2  : 10-dibromo- 
rlerivativo  has  not  been  obtained  pure.  Physical 
data  and  tho  colorations  with  sulphuric  acid  of 
various  substituted  pentacene-5  :  7  : 12  :  14-diquin- 
ones  are  tabulated. 

[With  H.  Martin.] — Treatment  of  G  :  13-dihydroxy- 
pentaccne-5  :  7  :  12  :  14-diquinone  with  phosphorus 
pentabromido  in  nitrobenzene  gives  the  6  :  13 -di- 
iromo-dorivativc,  m.  p.  400°  (slight  dccomp.)  after 
softening  at  370°.  The  Friedcl-Crafts  reaction  with 
pjTomcllitic  anhydride  and  bromobenzene  afl'ords  a 
product  which  when  heated  with  50  parts  of  sulph¬ 
uric  acid  first  at  100°  and  then  at  150°  (bath)  gives 
2 'Mibromopentacene-H  :  7  :  12  :  14-diquinone,  m.  p. 
432°  (coit.).  The  above  reaction  product  is  separable 
into  (o)  less  fusible  and  (b)  more  fusible  fractions  by 
crystallisation  from  acetic  acid.  Neither  a  nor  b  is 
1  pure  di-p-bromobenzoylphthalic  acid  (cf.  Philippi 
and  Atislacnder,  A.,  1921,  i,  728),  but  a  is  probably 
a  mixturo  of  2  :  5-di-p-bromobenzoyltcrephthalic  acid 
and  2 :  5-dibenzoyl  derivative,  since,  on  heating  with 
20  parts  of  sulphuric  acid  at  150°,  it  furnishes  a 
Molecular  (1:1)  compound  of  pentacene-5  :  7  :  12  : 14- 
diquiiionc  and  its  2  :  9-dibromo-derivative.  When 
either  a  or  b  is  heated  with  50  parts  of  acid  the 
2 : 9-dibromoquinonc  is  produced. 

.  Kromination  of  pentacene-5  :  7  :  12  :  14-diquinono 
ni  prescnco  of  a  trace  of  iodine  at  327 — -328°  affords 
small  amounts  of  impure  dibromo-derivatives  or  two 
terabromopentacene-?)  :  7  :  12  :  14-diquinones,  m.  p. 
304—390°  (corr.)  and  318—319°  (coit.),  according  to 
l«o  amount  of  quinone  used.  H.  Burton. 

Rotenone.  VI.  Derric  acid.  P.  B.  LaForge 
nnd  L.  E.  Smith  (J.  Amer.  Glicm.  Soo.,  1930,  52, 
-8/8  2SS1).—— Derric  acid  (this  vol.,  7S1)  is  oxidised 
*n  alkaline  solution  by  permanganate  to  a  dibasic 
8C<  CuHJ207,  m.  p.  2GI— 2G3°  ( barium  salt).  In 
Presence  of  magnesium  sulphate  traces  of  a  second 
md>  (?)  C10K12O5,  m.  p.  183°,  are  formed.  Derric 
acu!.  is  probably  an  a-hydroxy-a-dimethoxyphcnyl- 
SUcc,nic  acid,  the  carboxyl  groups  of  which  are 
Present  in  rotenone  as  ketonic  and  lactonic  groups. 


respectively.  The  suggestion  of  Butenaiult  (this 
vol.,  478)  that  the  2H  which  is  lost  in  tho  formation 
of  dehydrorotenone  derivatives  comes  from  the  derric 
acid  residue  is  rejected  in  favour  of  the  author’s 
original  theory.  Dihydrodihydroxyrotenonic  acid  is 
quantitatively  converted  by  alcoholic  sulphuric  acid 
into  its  ethyl  ester,  m.  p.  98°.  H.  E.  F.  Notton. 

Structural  correlation  of  gitoxigenin  with 
digitoxigenin.  W.  A.  Jacobs  and  E.  L.  Gustus 
(Science,  1929,  70,  639— 640).— Gitoxigenin  (II)  is 
show'll  to  bo  hydroxydigitoxigenin  and  is  related  to 
digitoxigenin  (1)  as  indicated  by  the  partial  formula) 

9h2— c — oh  9H.-0 — 94)11 

<L>  CO  CH  C'OH  CO  CH  C-OH  (H-) 

V  V 

In  all  other  respects  the  two  substances  aro  structur¬ 
ally  identical.  L.  S.  Theobalii. 

y-Terpinene.  III.  F.  Richter  and  W.  Wolff 
(Ber.,  1930,  63,  [B],  1714—1721 ;  cf.  A.,  1927,  3G4).— 
y-Terpinene,  b.  p.  183°/7G0  mm.,  72-5°/18  nun.,  d? 
0-853,  ?i[,G  1-4754,  is  readily  obtained  by  fractional 
distillation  under  diminished  pressure  and  in  an 
atmosphere  of  nitrogen  of  technical  “  thymeno  ” 
obtained  from  ajowan  oil.  The  cloudiness  which 
develops  in  the  material  when  exposed  to  air  is  due 
to  concentrated  hydrogen  peroxide;  tho  product  of 
the  change  is  almost  exclusively  p-cymene.  .  Auto¬ 
oxidation  is  completely  inhibited  by  traces  of  quinol. 
In  presence  of  osmium  and  oxygen,  y-terpinene 
affords  mainly  p-cymenc  with  only  traces  of  thymo- 
quinonc.  Treatment  of  y-terpinene  with  hydrogen 
in  presence  of  palladium-black  and  ether  proceeds 
violently  with  absorption  of  only  about  25%  of  the 
calculated  volume  of  gas ;  the  product,  which  is 
stable  to  perbenzoic  acid,  consists  of  menthano, 
menthene,  andp-cymcno.  The  identity  of  y-terpinene 
with  crithmene  is  established.  y-Terpinene  is  con¬ 
veniently  identified  as  the  ietrabromidc,  m.  p.  128°. 
The  nitrosochloride  of  y-terpinene  is  decomposed  by 
sodium  acetate  in  glacial  acetic  acid  into  azoxy-  and 
azo-cymcnc  and  a  colourless,  crystalline  substance, 
m.  p.  144°,  provisionally  regarded  as  the  acetyl 
derivative  of  2-hydroxylamino-p-cymcne, 
CH<^p^^>C'NAc-OH.  It  is  converted  by  sulph¬ 
uric  acid  into  p-aininothymol,  by  perbenzoic  acid 
into  a  green  nitroso-compound,  and  by  chromic  acid 
into  thymoquinonc. 

a-Tcrpinene,  b.  p.  173-5 — 174-8°/755  mm.  (marked 
resinification),  d'f  8  0-8375,  «.]J7  1-477,  is  readily  isolated 
by  fractional  distillation  under  diminished  pressure 
of  the  hydrocarbon  mixture  obtained  by  the  action 
of  aniline  on  terpinenc  dihydrochloride;  y-terpinene 
and  tcrpinolcne  are  identified  in  the  fractions  of 
.  higher  b.  p.  Its  behaviour  towards  palladium  and 
hydrogen  is  precisely  similar  to  that  of  the  y-isomeride. 
a-Phellandrene  and  limonene  are  also  unstable  towards 
palladium  at  the  atmospheric  temperature. 

H.  Wren. 

Mentbones.  I.  Chemical  and  physical  pro¬ 
perties.  T.  Hiraidzujii  (Reprint  Chikashige 
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Anniv.  Vol.  Kyoto,  1930,  87 — 110). — The  values  of  a 
number  of  physical  constants  have  been  determined 
for  the  isomeric  menthones  and  some  of  their  deriv¬ 
atives.  In  conformity  with  the  measurements  of 
Zeitsehel  and  Schmidt  (A.,  1926,  1250),  they  are 
higher  for  d-isomenthone  and  its  derivatives  than  for 
Z-menthone  and  its  derivatives,  consequently  the 
Auwers-Skita  rule  confirms  the  cis-configuration 
assigned  to  the  former  hy  Komatsu  and  Kurata  (A., 
1925,  i,  943).  An  attempted  separation  of  d-iso- 
menthoneoxime  from  an  inverted  Z-menthone  solution 
by  Beckmann’s  method  failed  (cf.  A.,  1909,  i,  245), 
but  partial  hydrolysis  of  the  mixed  oxime  hydro¬ 
chlorides  gave  the  rZ-Zsooxime  in  a  purity  of  93% 
([“]n  +28-S80).  The  separation  of  d-isomenthone 
from  such  a  mixturo  may  also  be  effected  by  partial 
semicarbazono  formation,  the  semicarhazone  of  the 
Z-compound  boing  formed  preferentially. 

Z-Menthone,  when  hydrogenated  in  the  liquid 
phase  at  260°  and  50  atm.,  gives  a  mixture  from 
which  Z-menthol  and  cZ-neomenthol  may  be  separated 
in  the  proportions  7 : 4.  By  a  similar  process 
r- month  one  gives  r-menthol  and  r-neomenthol  in  the 
ratio  2- 12  :  1.  Other  methods  of  reduction  give 
products  in  which  the  neomentliols  predominate. 

In  ethereal  hydrogen  chloride  solution  Z-menthone- 
oxime  is  transformed  into  (Z-Zsomenthoneoxime  and 
vice  versa;  the  latter  tends  to  separate  from  the 
solution  on  account  of  its  inferior  solubility,  and 
consequently  may  be  completely  separated  from  the 
former.  Similarly,  the  corresponding  semicarbazones 
form  an  equilibrium  mixture  in  aqueous  chloral 
hydrate  solution,  but  in  this  case  the  reaction  is 
complicated  by  the  separation  of  gljmxylic  acid  semi- 
carbazone,  produced  by  hydrolysis  of  the  chloral 
hydrate.  Nevertheless,  the  semicarbazones  may  be 
hydrolysed  to  the  optically  pure  ketones  by  potassium 
hydroxide  in  an  aqueous  chloral  hydrate  solution. 
These  ready  isomeric  changes  of  menthone  derivatives, 
which  are  not  shown  by  the  menthones  themselves  in 
similar  circumstances,  are  explained  on  a  tautomeric 
basis  : 


The  following  constants  are  recorded  :  Z-menthone, 
<Z'f  0-SS85,  nx;  1-4481,  rf1  2-330;  r-isomenthone, 
if  0-8916,  nf,  1-4496,  if*  2-634;  r-menthone,  df 
0-8936,  n 5  1-4492,  t f*  2-493;  and  also  the  rotatory 
dispersions,  using  the  Ha,  D,  Hp,  and  II. ,  lines,  of 
Z-,  d4so-,  and  inverted  d-menthones,  their  oximes, 
and  oxime  hydrochlorides.  H.  A.  Pigqott. 

Cyclic  nitrogen  compounds  derived  from 
camphor.  H.  Rupe  and  F.  Buxtorf  (Helv.  Chim. 
Acta,  1930,  13,  444 — 457). — Camphorylurethane 

(Forster  and  Fierz,  J.C.S.,  1905,  87,  121)  may  be 
prepared  by  the  action  of  ethyl  chloroformate  on 
a-aminocamphor.  When  heated  with  hydrazine 
hydrate  at  120 — 150°,  ring  closure  occurs  with 
the  formation  of  5  r  Q-camphene-2-Jcetotetr<Aydro- 


1:3: 5 -Iriazine  (I  or  II),  m.  p.  314 — 315°  (attfyl 
derivative,  m.  p.  183°). 

The  same  triazine  (II)  is  formed  when  camphonjl- 
urelhanehydrazonc,  m.  p.  143°  ( phenyllhiocarbamide 
derivative,  m.  p.  208°),  from  a-aminocamphor- 
hydrazone  and  ethyl  chloroformate,  is  heated  above 
its  m.  p.  a-Formamidocamphor,  when  heated  with 
hydrazine  hydrate  in  alcohol,  gives  a-aminocampkoryl. 
hydrazone  (cf.  Forster  and  Kunz,  J.C.S.,  1914,  105, 
1727)  (phenyllhiocarbamide  derivative,  m.  p.  154°). 
This  hydrazone  is  converted  by  formaldehyde  into  a 
substance,  m.  p.  about  170°,  of  indefinite  composition, 
which,  on  account  of  its  ease  of  formation  and  sparing 
solubility  in  water,  may  be  used  for  the  detection, 
but  not  for  the  determination,  of  formaldehyde, 
A  similar  but  more  soluble  amorphous  product  is 
produced  with  acetaldehyde. 

a-Camphorylacetohydrazide,  m.  p.  130°  (p-ni/ro- 
benzylidene  derivative,  m.  p.  143 — 144°;  piperon yl- 
idene  derivative,  m.  p.  147°),  prepared  from  the 
corresponding  ethyl  ester  and  hydrazine  hydrate, 
gives,  when  treated  with  nitrous  acid,  not  the  expected 
azide,  but  u-camphorylacetamide,  m.  p.  125°  (identified 
by  comparison  with  the  product  of  the  action  of 
ammonia  on  a-camphorylacetyl  chloride),  and  nitrous 
oxide.  Acid  condensing  agents,  e.g.,  zinc  chloride, 
hydrogen  chloride  in  ether  and  alcohol,  or  sulphuric 
acid,  readily  convoii;  it  into  camphanedihydropjridazhv 
one,  C8Hu<^^>CO,  m.  p.  216°  (nitroso- deriv¬ 
ative,  decomp.  180°;  methyl  derivative,  m.  p.  152°). 

Ethyl  camphorylideneacetate  gives  with  hydrazine 
hydrate  a  compound  containing  two  hydrazine 
residues,  probably  u-hydrazino-x-camphon/laato- 
hydratidt, 

m.  p.  114°,  and  this  in  the  presence  of  acids  loses 
water  and  hydrazine  with  the  greatest  ease  and  forms 
camphanepyridazone,  C8H14<^L^£^p  m.  p.  228° 
(methyl  derivative,  m.  p.  117°).  a-Campliorylaoet- 
amide,  readily  prepared  by  the  interaction  of  the 
ethyl  ester  and  ammonia,  is  dehydrated  by  heating 
with  zinc  chloride  or  phosphoric  oxide  with  the 
formation  of  4  :  &-camphane-2-ketopyrroline, 
C8H14<g^§°,  m.  p.  156°.  H.  A.  Pics coxt. 

Interaction  of  bromine  and  y-diketones  in 
hydrobromic  acid  solution.  I.  A.  Tbefiliev  and 
E.  A.  Gokosciiko  (Ukraine  Chern.  J.,  1930,  5, 
35 — 46). — Pentabromo-2  : 5-dimethylfuran,  in. p- 1 
is  prepared  by  the  bromination  of  acetonylacetonc  or 
of  2  :  5-dimethylfuran.  Under  analogous  condition-’ 
iodine  has  no  apparent  action.  R.  TruszKOWSKI- 

Spirans  with  four  aromatic  radicals  on  the 
spiro-carbon  atom.  R.  G.  Clarkson  and  M. 
berg  (J.  Amer.  Chem.  Soc.,  1930,  52,  2881 ~2S9\ 

Attempts  to  convert  o-phenyltriphenylcarbinol, ,  P‘ 

87 — 88°  (cf.  Khotmsky  and  Patzewitch,  A., 

830),  into  the  corresponding  chloride  give  9:  w 
phenylfluorene.  Oily  om' m',-triplienyUriptew®' 
inol,  from  ethyl  o-phcnyl  benzoate  and  mag15631 
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m-diphcnylyl  bromide,  is  converted  by  sulphuric  acid 
in  acetic  acid  solution  into  9 :  9-di-m-diphenylyl- 
fiuorene,  m.  p.  190 — 193°.  Application  of  the  same 
reaction  to  cyclic  carbinols  leads  to  the  formation  of 
spirans.  Thus,  Q-o-dijdienylyl-Q-fluorenol,  m.  p.  169 — 
170°,  from  fluorenone  and  magnesium  o-diphenylyl 
iodide,  gives  9  :  9'-spiro difluorene,  m.  p.  198 — 199°. 
Magnesium  o-phenoxyphenyl  iodide  and  fluorenone 
giro  9-o-pheiwxyplienyl-9-fluorewl,  m.  p.  154°,  which 
with  acetic  acid  and  acetyl  chloride  gives  spiro-9- 
fiuonne-9' -xanthen,  m.  p.  212 — 213°.  This  is  also 
formed  from  9-o-diphenylyl-9-xanthenol,  which  is 
obtained  as  a  molecular  compound  with  xanthone, 
C"50-irO,,C1sH8O2,  m.  p.  130°,  from  magnesium  o-di- 
phenylyl  iodide  and  xanthono.  o -Iodoplienyl  p -tolyl 
ether,  m.  p.  41°,  b.  p.  210 — 215°/34  mm.,  yields  by 
theGrignard  reaction  with  2-bromofluorenone  2-bromo- 
$-o-{i-tolyloxyphenyl)-9-fluorenol,  m.  p.  175°,  which  is 
dehydrated  to  2-bromo-2'-mcthylspiio-9-fluorenc-9’- 
mnthen,  m.  p.  201°.  9 - o-Phcnoxyphenyl-9-xanthenol, 
in.  p.  136 — 137°,  gives  9  :  9'-spiro dixanthen,  m.  p.  283 
—284°  (corr.).  o-Bromodiphenylmethane,  b.  p.  192 — 
19S°/32  mm.,  is  converted  into  9-o-benzylplienyl- 
9-fluorcnol,  m.  p.  132 — 133°,  and  9  :  lO-dh’/tydrospiro- 
^■mithmcenc-9'  -fluorcnc ,  m.  p.  207°.  9-o-Benzylphenyl- 
H-mnthenol,  m.  p.  146°;  9  : 10-dihijdrospko-9-anlhr- 
wxm-9' -xantlien,  m.  p.  257 — 259°;  9-o -diphenyl- 

mdhylphenyl- 9 -fluorenol,  m.  p.  192°;  10-phcnyl-9  : 10- 
i\hydro^iAro-9-anthracene-9' -fluorene,  m.  p.  267 — 268° ; 
9-o 4iphenylmethylphcnyl-9-xanthenol,  m.  p.  200 — 205° 
(docomp.) ;  10-phcnyl-9  :  lO-dihydrospiio-9-anthraccnc- 
V-mnthen,  m.  p.  334 — 335°  (corr.);  10  : 10-diplienyl- 
^-b-diphenylyl-9  :  10-dihydro-9-anthranol,  m.  p.  231 — 
234°  (decomp.) ;  10  10-diphcnyl-9  :  10-dihxjdrospvco- 
^■anthracene-9' -fluorene,  m.  p.  364° ;  10  : 10 -diphenyl- 
^■ophenoxyphenyl-9  :  \0-dihydro-9-anthranol,  m.  p. 
215—278° ;  10:10-  diphenyl  -  9  :  10  -  dihydrospivo  -  9- 
Mhracene-9'-xa7ithen,  m.  p.  377 — 380°;  9  : 10-di-o- 
foyhenylylanthraquinol,  m.  p.  353 — 355°  (corr.  de- 
wmp.);  9  : lO-di/w/drodispiro-O  :  \0-anthracene-9' :  9"- 
Hjluorene,  m.  p.  471 — 474°  (corr.);  9  : 10-di-o-phen- 
01l!lphenyianthraquinol,  m.  p.  351 — 353°  (decomp.), 
and  9  :  10-di7iydrodispiro-9  : 10 -antliracene-9' :  9"-di- 
nnthen,  in.  p.  487 — 490°,  are  prepared  by  analogous 
methods.  Attempts  to  convert  7  :  8-di-o-diphenylyl- 
Qttnaphtho-l  :  8-diol,  m.  p.  168°,  into  dispiro-1 :  8- 
acenaphthene-9' :  9"-difluoreno  yielded,  unexpectedly, 
'’l-ii-o-diphenylylacenaphthen-8-one,  m. p.  265 — 267°. 

H.  E.  P.  Notton. 

Reduction  of  quercetin.  T.  Malkin  and  M. 
•herenstein  (J.  Amer.  Chem.  Soc.,  1930,  52,  2864— 
2S6S). — The  substance 
jr-  OH  obtained  by  Wilstatter 

/\/\n  / — \n„  and  Mallison  by  reduc- 

f  j  »  C  ^/OH  jng  quercetin  with  zinc 
\/'\  yC'OH  N —  just  ancl  hydrochloric 

OH  9  ,T  acid  (A.,  1914,  i,  1080) 

OH  OH  is  not cyanidin chloride, 

but  a  bimolecular  pro¬ 
duct  for  which  the 
OH  name  querceiylene  chlor¬ 
ide  (I,  R=OH)  is  pro¬ 
posed.  This  is  in 
accordance  with  the  reactions  of  othor  pyrones  (cf. 
aeycr,  A.,  1915,  i,  290).  Rhamnetin  is  similarly 


reduced  to  7  :  T -dimethylquercetylene  chloride  (I,  R= 
OMe)  (the  rhamnetidin  chloride  of  Robertson  and 
Robinson,  A.,  1927,  10S4).  This  crystallises  with  an 
excess  of  hydrogen  chloride,  which  is  lost  on  keeping. 
Xanthyleno  (A6.:5,-dixanthylidene)  is  converted  by 
ferric  chloride  and  hydrogen  chloride  or  chlorine  into 
mono-  and  di-ferrichlorides,  m.  p.  abovo  320°,  which 
are,  however,  more  easily  hydrolysed  than  tho  above 
hydroxylated  derivatives.  H.  E.  F.  Notion. 

Synthesis  of  hydropyrryl  derivatives  using 
p-phenylenedimagnesyl  dibromide.  R.  Lukes 
and  V.  Pkelog  (Chem.  Listy,  1930,  24,  277—280).— 
The  Grignard  reagent  from  p-dibromobenzene  reacts 
with  AT-methylsuccinimide  to  give  only  2 -hydroxy- 

2- p-bromophcnyl-l-mc,thyl-r>-kctopyrrolidinc,  m.  p. 
151—153°,  which  on  hydrolysis  yields  p-p -bromo- 
benzoylpropionic  acid,  m.  p.  148°  {oxime,  m.  p.  134°). 
H  the  Grignard  reagent  is  prepared  from  a  mixture 
of  mono-  and  di-bromobenzene  the  reaction  product 
with  N-methylsuccinimide  is  j)-di-(l-methyl-2-keto-i>- 
pyrrolinyl)benzene,  m.  p.  233°.  R.  Tkuszkowski. 

Curtius  degradation  in  the  pyrrole  series.  H. 
Fischek,  O.  Stfs,  and  F.  G.  Weilguny  (Annalen, 
1930,  481,  159 — 192) . — Methyl  o-carbethoxy-2  : 4-di- 
metliylpyrr ole-3 -p rop ionate,  m.  p.  104°,  prepared  by 
esterification  of  the  corresponding  acid  with  cold 
methyl-alcoholic  hydrogen  chloride,  is  converted  by 
hydrazine  hydrate  in  boiling  ethyl  alcohol  into 
5-carbethoxy-2  :  4  -  dimethxylpyrrole  -  3  -propionhydrazida, 
m.  p.  211°  [ hydrochloride ,  m.  p.  238°  (decomp.); 
benzoyl  compound,  m.  p.  163°  (corr.) ;  benzylidenc 
derivative,  m.  p.  198°].  The  hydrochloride  is  trans¬ 
formed  by  sodium  nitrite  into  5-carbethoxy-2  :  i-di- 
methylpyrrole-3-propio)uizide,  in.  p.  102°  (decomp.), 
converted  by  aniline  into  5-carbethoxy-2  :  4c-dimethyl- 

3- pyrrylethylpheny  (carbamide, 

C°2Et'ScM^C,CH2‘CH2'm'C0'NHPh>  P- 
195°.  The  azido  is  reduced  by  zinc  dust  and  acetic 
acid  to  5-carbcthoxy-2  :  4:-dimethylpyrrole-3-propion- 
atnide,  m.  p.  199°,  and  converted,  in  boiling  xylene 
into  the  car6mideC°2Et'^:g2^.C-CH2-CH2-N:C:0, 
m.  p.  117°,  from  which  tho  corresponding  urethane, 
m.  p.  128°,  is  obtained  with  boiling  alcohol.  Treat¬ 
ment  of  tho  azido  with  hot  water  affords  di-5-carb- 
ethoxy-2 :  A-dimethyl-Z-pyrrylctliylcarbamidc,  m.  p. 
260°,  which  could  not  bo  smoothly  hydrolysed. 
Boiling  ethyl  alcohol  transforms  tho  azide  into 
5-carbethoxy-2  :  4  -  dimethyl  -  3 -pyrrylethyl  -  w  -  urethane, 
m.  p.  128 — 130°,  converted  by  boiling,  concentrated 
hydrochloric  acid  into  5-carbethoxy-2  :  4=-dimethyl-3-$- 
aminoethylpyrrole,  b.  p.  207°/16  mm.  {benzoyl  com¬ 
pound,  m.  p.  157° ;  picrate,  m.  p.  121° ;  non-crystalline 
hydrochloride ),  which  suffers  loss  of  tho  carbethoxy- 
group  when  boiled  with  hydriodic  acid  {d  1-96)  and 
is  ro-convcrted  into  the  urethane  by  ethyl  chloro- 
formate.  Hot  formic  acid  containing  a  little  con¬ 
centrated  hydrochloric  acid  transforms  the  urethano 
into  the  methine, 

QH.,-CH,-NH-C00Et 

C — -~CMeL  p,  ^^CMelQ-CHo’CH./NH'CCLEt, 

(jMe-NH>C‘LH-C<N=:CMe 
m.  p.  177°,  whereas  the  amine  by  treatment  with 
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the  same  reagents  at  125°  affords  the  methine  hydro¬ 
chloride, ,  c17h29tia. 

Methyl  2  :  4-dimethylpyrrole-3-propionate  is  con¬ 
verted  b}T  hydrazine  hydrate  at  100°  into  2  : 4 -di- 
methylpyrrole-3 -prop) ionh ydrazide ,  m.  p.  177°,  which 
with  benzenediazonium  cliloridc  affords  the  compound 
C15Hls)OiST5,  m.  p.  170°.  Ethyl  3  :  3'  :  5  :  o'-tetra- 
methylpyrromethcne-4 : 4'-dipropionato  yields  the 
corresponding  dihydrazide,  C19H2802N6,  m.  p.  259°. 

Ethyl  5-carbcthoxy-2  : 4-dimethylpyrrole-3-aeryl- 
ate  usually  suffers  hydrolysis  of  the  (3-estor  group 
when  heated  with  hydrazine,  hut  at  130°  under 
pressure  2:4-  dimethyl  -  3  -  (5  -  carboxy  vinylpyrrole-5- 
carboxyhydrazidc  is  produced,  converted  successively 
into  the  corresponding  azide,  m.  p.  129°  (decomp.), 
and  iso amylurethane,  m.  p.  178°;  the  compounds  are 
also  derived  from  ethyl  2  :  4-dimethyI-3-p-carboxy- 
vinylpjTrole-5-carboxylate. 

Ethyl  2  : 4-dimcthyl-3-etliylpyrrole-5-carboxylatc 
yields  2  :  4-dimcthyl-'S-ethylpyrrole-5-carboxyhydrazide, 
decomp.  216° ,[ hydrochloride ,  m.  p.  288°  (dccomp.)], 
which  gives  the  compound  C16H1TON3,  m.  p.  204°, 
when  heated  with  benzoyl  chloride;  the  benzoyl 
derivative,  C10Hlt)OgN3,  m.  p.  233°,  bsnzylidene  com¬ 
pound,  m.  p.  213°,  and  acetyl  derivative,  m.  p.  197°, 
are  described.  2  :  4-Dimethyl-‘H-ethylpyrrole-5-carb- 
oxylazide,  decomp.  126°,  is  converted  by  crypto- 
pyrrole  into  the  substance  C17H25ON;),  m.  p.  195°. 
2  :  4-Dimethyl-3-cthylpyrrolc  and  piienylcarbiniido 
afford  2  :  > i-dimcthyl-3-elkyl-l-carbanilide ,  m.  p.  131°. 
Bromine  transforms  the  azide  into  4-melhyl-2-bromo- 
melhyl-S-ethylpyrrole-5-carboxylazide,  m.  p.  146°  (dc¬ 
comp.),  converted  by  warm  methyl  alcohol  into 
4  -  methyl  -  2  -melkoxymeihyl  -  3  -  elhylpyrrole- 5  -  carboxyl- 
azide,  m.  p.  95°  (dccomp.).  According  to  the  pro¬ 
portion  of :  sulphuryl  chloride  in  ether,  the  azide 
affords  4-methyl-2-chloromethyl-3-ethylpyrrole-5-carb- 
oxylazide,  in.  p.  152°  (decomp.)  when  rapidly  heated, 
or  4-methyl -2-dichloromethyl-3-ethylpyrrolc-5-carboxyl- 
azide,  m.  p.  140°  (decomp.);  the  last-named  com¬ 
pound  is  converted  by  aqueous  methyl  alcohol  into 
2-aHehydo-4:-methyl-'i-ethylpyrrole-5-carboxylazidc,  m.p. 
142°  (decomp.).  Treatment  of  the  azide  with  boiling 
ethyl  alcohol  yields  a  substance,  CuH1803N»,  m.  p. 
128°,  converted  by  hydrazine  hydrato  into  tne  com¬ 
pound  C10H17N5,  m.  p.  158°;  with  methyl  alcohol 
the  substance  C10H16O3N2,  m.  p.  146°,  is  analogously 
produced,  whereas  cholesterol  affords  the  substance 
C36H5803N2,  m.  p.  213°  (decomp.).  2  : 4-Dimelhyl- 
pyrrole-5-carboxylhydrazide,  m.  p.  182°  (decomp.) 
(hydrochloride,  dccomp.  261°),  condenses  with  acetone, 
ethyl  3-aldehydo-2  ;  4-dim  ethyl pyrrole-5-carboxylate, 
isatin,  and  ethvl  aeotoacetate,  giving  the  compounds 
C10Hj5ON;„  m.'  p.  208°,  C17H2203E4,  dccomp.  280°, 
C)5H1402N4,  decomp.  299°,  and  C13Hj803N3,  m.  p. 
147°.  The  successiire  action  of  bromine  in  glacial 
acetic  acid  and  sodium  nitrite  on  the  hydrazide  yields 
Z-bromo-2  :  4-diniethylpyrrole-5-carboxylazide,  m.  p. 
146°  (decomp.).  2  :  4-Dime,thylpyrrole-5-corboxylazide, 
.decomp.  121°,  is  converted  by  ethyl  alcohol  and 
cholesterol,  respectively,  into  substances  C,,H1403N, 
m.  p.  148°,  and  C34H5403N3,  m.  p.  20S°  (decomp.). 
With  water  it  gives  the  dipyrrylcarbamide,  decomp. 
205°;  with  aniline  the  pyrrylphenylcarbamide,  m.  ]'• 
167°  (dccomp.),  and  with  cryptopyrrole  the  compound 


(J15M2iON3,  m.  p.  175°.  2  : 4-Dimcthvlpyrrole-o- 
carboxylazide  and  hydrocyanic  acid  give  the  imine 
hydrochloride,  hydrolysed  by  water  to  3 -aldebjdo- 
2  : 4-dimethylpyrrole-5-carboxylaside,  m.  p.  137°  (do- 
comp.).  With  boiling  acetic  acid  the  azide  yields 
5-acelamido- 2  :  4 -dimeihylpyrrolc,  decomp.  188°,  and 
with  40%  sodium  hydrogen  sulphite  and  zinc  dust 
it  affords  2  :  4-dimethylpyrroh- 5 -carboxylam idc,  in.  p, 
163°.  Somewiiat  diluted  sulphuric  acid  converts  the 
azide  into  2  :  4-diinothylpyrrolc.  Treatment  of  ethyl 
2:4-  dimethyl-  3  -  vinylpyrrole  -  5  -  carboxylate  with 
hydrazine  hydrate  causes  loss  of  the  vinyl  group  and 
production  of  2  :  4-dimcthylpyrrole-5-carbo.\ylhydr- 
azide.  2  :  4-Dimeihylpyrrde-Z  :  o-dicarboxylhydrazide, 
m.  p.  254°  (decomp.),  4  :  4' -dimethyl-3  :  ‘i'-diethyl- 
pyrromethane- 5  :  5' -dicarboxylhydrazi.de,  decomp.  238°, 
and  2  :  ‘t-dimethylpyrrole-5-carboxylhydrazide,  decomp. 
210°,  arc  described.  H.  When. 

Dicyclic  cwdoimines.  II.  1  : 4-endoImino- 
cj/clohexane.  J.  von  Braun  and  K.  Schwabz 
(Annalen,  1930,  481,  56 — 68;  cf.  A.,  1928,  897).— The 
synthesis  of  this  imine  has  been  undertaken  to  remove 
ambiguity  attaching  to  .the  structure  of  the  dicyclic 
2:6-  methylcnepiporidino  previously  described. 

Quinol  monotsoamyl  other,  b.  p.  155 — 158°/20 
mm.,  m.  p.  45°  (benzoate,  m. .  p.  55°),  is  reduced 
catalytieally  to  4-hydroxycyclohexyl  isoamyl  ether,  b.  p. 
142 — 143°/12  mm.  (probably  a  mixture  of  cis-  and 
/ra».s-forms).  The  latter  is  oxidised  to  4-iso arnyhif 
cyclohexanone,  b.  p.  125 — 126°/11  mm.  (smicarb- 
ozone,  m.  p.  - 156—158°),  the  oxime,  b.  p.  160—162°/ 
10  mm.,  of  which  is  reduced  by  sodium  and  alcohol 
to  4- i soamyloxycycl oh exylaminc'  b.  p.  119 — 120°/10 
mm.  (hydrochloride,  m.  p.  208 — 210°;  acetyl  deriv¬ 
ative,  m.  p.  128 — 129°;  benzoyl  derivative,  m.  p. 
179 — 180°;  quaternary  methiodide,  m.  p.  237— 
238°) ;  when  heated  with  fuming  hydrobromic  acid 
at  100°  this  base  is  converted  into  4-brotnocydo- 
liexylamine  hydrobromide,  m.  p.  203—205°  [picrait, 
m.  p.  181°,  depressed  by  the  picrate  of  3-bromo- 
cr/cZohexylaminc  (loc.  cil.),  new  m.  p.  1S50].  The 
action  of  warm  alkali  on  the  latter  yields  a  mixture 
of  bases,  the  lower-boiling  fraction  (70% ;  b.  p.  136- 
rH  140°,  df  0-9292)  of  which  contains 

:/ 1  \  tetrahydroaniline  (loc.  cil.)  and  the 

H2g  JTtt  QH,  required  enrfoimine,  separated  and 
HoG  |  CH,  isolated  as  picrates  or  quaternary 

\  Ljt  /  methiodides.  The  quaternary  mew- 
iodide,  C8H16NI,  from  1  :  4-mdoimm 
cyclo hexane  (annexed  formula)  has  m.  p.  299—300 
(picrate  of  the  secondary  imine,  m.  p.  151 — 153')- 

4 -iso Amy loxy cyclohexyl  bromide,  b.  p.  132°/10  mm-, 
from  the  alcohol  (above)  and  phosphorus  tri brom¬ 
ide,  is  converted  by  heating  with  dimethylaruinf 
into  4-isoaniyloxycyclohexyldimethylamine,  b.  P- 1--“" 
124°/10  mm.  [picrate,  m.  p.  115—116°;  methio®* 
(see  above)],  which  when  heated  with  hydrobromic 
acid  affords  4-bromocyclohexyldimethylamijie  hyoro- 
bromide,  m.  p.  149 — 150°  (picrate,  m.  p.  156°)-  * 
free  base  when  warmed  above  50°  isomcriscs  to  » 
crystalline  quaternary  bromide,  m.  p.  295°,  the  corre¬ 
sponding  iodide,  m.  p.  299°,  being  identical  1 
that  obtained  as  above. 

3  -  iso.d  my  lux yeyeloh  exyl  bromide,  b.  p-  124-1-  f 
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10  mm.,  from  the  corresponding  alcohol  ( loc .  cit.)  is 
similarly  converted  into  '■i-isoamyloxycyo\ohexyldi- 
mthylaminc,  b.  p.  124 — 126°/10  mm.,  mcthiodide, 
m.  p.  234°,  depressed  by  the  corresponding  4-iso- 
amyloxy-derivativc  ;  hydrochloride,  m.  p.  153°).  The 
latter  when  heated  with  hydrobromie  acid  yields 
unexpectedly  the  crude  hydrobromido  of  4-bromo- 
cycfohexyldimethylaminc  (picrate,  m.  p.  156°,  not 
depressed  by  sample  from  above  preparation),  the 
free  base  isomerising  to  the  above  quaternary 
bromide  (cf.  Palfray  and  Rothstoin,  this  vol.,  463, 
708).  R.  Child. 

En-onium  conjugation  as  the  cause  of  abnormal 
reactions.  H.  Decker  (Helv.  Chim.  Acta,  1930, 13, 
000 — 675). — The  explanation  of  the  mechanism  of 
many  “  abnormal  ”  reactions,  including  those  which 
take  place  in  living  organisms,  is  sought  in  the  tauto- 
merism  of  the  conjugated  ring  compounds  in  which 
they  occur.  The  compound  may  exist  both  as  an 
■onium  base  with  nitrogen,  sulphur,  or  oxygen  bear¬ 
ing  a  positive  charge  and  connected  by  a  double 
linking  to  a  carbon  atom,  and  as  a  pseudo-base  with 
the  double  linking  betweon  carbon  atoms.  Examples 
bearing  out  this  theory  are  cited.  F.  L.  Usher. 

Alkali-organic  compounds.  VII.  Alkali 
metal  alkyls  and  pyridine.  K.  Ziegler  and  H. 
/a  Zeiser  (Ber.,  1930,  63,  [flj,  1847 — 1851). 
I  tj  — Pyridine  and  lithium  alkyls  unite  to 
1  J<H  form  additive  compounds  (1)  which  de- 
•  compose  when  heated  into  lithium  hydride 
.  and  2-alkylpyridines.  2-w-Butylpyridine, 
(i,)  b.  p.  191 — 193°,  and  2-phcnylpyridino, 
b.  p.  265 — 267°,  are  thus  obtained.  H.  Wren. 

Preparation  of  2-alkyl-  and  2-aryl-pyridines 
by  the  Grignard  reaction.  F.  W.  Bergstrom  and 
S.  H.  McAllister  (J.  Amer.  Chcm.  Soc.,  1930,  52, 
2845 — 2849). — Pyridine  and  its  analogues  react  with 
Grignard  reagents  in  ethyl  ether  at  150 — 160°  (auto¬ 
clave),  the  alkyl  or  aryl  group  entering  the  2-position. 
2-Phenylpyridinc  (cf.  Oddo,  A.,  1907,  i,  549,  668) 
(yield,  44%),  2-phcnylquinoline  (yield,  66%),  2-ethyl- 
pyridine  (yield,  45%),  and  1-ethylisoquinolinc,  b.  p. 
250°  (uncorr.)  ( picrate ,  in.  p.  207 — 210°;  chloro- 
phlinale,  m.  p.  199 — 200°;  chloroaurate ,  m.  p.  168 — 
172°),  have  been  prepared  in  this  way.  Experiments 
^'ith  nicotine,  cinchonidinc,  2-picoline,  2-methyl- 
quinolinc,  and  4 : 4'-dipyridyl  are  also  described. 
The  reaction  is  in  accordance  with  the  formal  analogy 
between  pyridine  and  the  Schiffs  bases. 

H.  E.  F.  Notton. 

Compounds  of  arsenious  chloride  and  pyridine. 
G-  8.  Gibson,  J.  D.  A.  Johnson,  and  D.  O.  Vininc. 
(J.C.S.,  1930,  1710— 1711).— A  substance, 

"sC13,C5H5N,  m.  p.  138 — 139°,  with  sintering  at  120°, 
has  been  isolated.  The  existence  of  the  compound 
AsCl3,2C5H5N  (Shirey,  this  vol.,  787)  has  been  con¬ 
firmed.  T.  IT.  Morton. 

Decomposition  of  products  of  combination  of 
halogen-substituted  esters  with  tertiary  amines. 

T* J  a  k  o  n  o  v  a  -  S  c  hultz  (J.  Russ.  Pliys.  them.  Soc., 
l93°,  62,  957— 974).— The  products  of  thermal 
decomposition  of  compounds  of  pyridine  or  quinoline 


with  various  a-bromo-substituted  aliphatic  esters  arc 
in  every  case  the  tertiary  amine,  carbon  dioxide,  and 
the  halide  of  the  alcohol  combined  with  the  acid. 
The  stability  of  the  compounds  increases  with  the 
mol.  wt.  of  the  alkyl  group  (Et,  Me,  or  Pr)  of  the 
carbalkoxy-group,  and  with  the  at.  wt.  of  the  halogen 
atom,  and  is  smaller  for  quinoline  than  for  pyridine 
compounds.  In  the  case  of  dibasic  acids  the  reaction 
is  as  follows  :  RBr-CH(CO„R')„  — > 
RBr-OfJR'-CO,R'  — ->  R+R'Br+C02  (R=C5H5N  or 
C9H7N).  R.  Truszkowski. 

Action  of  hydrazine  on  pyridine-2  :  3-dicarb- 
oxylic  anhydride.  Formation  of  the  correspond¬ 
ing  cyclic  hydrazide.  G.  Gheorghiu  (Bull.  Soc. 
chim.,  1930,  [iv],  47,  630— 639).— With  hydrazine 
hydrate  in  alcoholic  or  acetic  acid  solution  pyridinc- 
2  :  3-dicarboxylic  (quinolinic)  anhydride  is  converted 
into  quinolylhydrazide,  m.  p.  311 — 312°, 
C5H3N<^qqJ^  (potassium  salt,  C7H402N3K ;  silver 
salt,  C-H.Ojj'N'gAg),  the  structure  of  which  is  indicated 
by  its  stability  to  heat  and  its  oxidation  by  nitric  acid 
to  pyridine-2  :  3-dicarboxylic  acid.  It  is  not  oxidised 
by  mercuric  oxide,  docs  not  condense  with  benzalde- 
liydc,  and  is  unchanged  by  boiling  with  hydrochloric 
or  acetic  acid  or  with  potassium  hydroxide.  With 
acetic  anhydride  at  150°  it  yields  a  diacetyl  derivative, 
C5H3N<j0|Q^|‘.^,  which  is  unchanged  by  boiling 
alcohol.  In  OOOliY-solution  quinolylhydrazide  has  an 
absorption  curve  generally  resembling  t  hat  of  phthalyl- 
hydrazide  with  a  maximum  at  X  305  and  a  minimum 
at  X  277,  but  in  addition  shows  a  second  maximum  and 
minimum  at  X  255  and  245,  respectively,  which  are 
attributed  to  the  presence  of  the  pyridine  nitrogen 
atom,  since  a-aminophthalylhydrazide  and  a-nitro- 
phthalylhydrazidc  (sodium  salt)  also  give  absorption 
curves  with  maxima  at  X  350  and  295  for  the  amino- 
and  330  and  272  for  the  nitro-derivativc  and  corre¬ 
sponding  minima  at  323  and  265  and  298  and  255, 
respectively.  R.  Brightman. 

Salts  from  benzene- 4- azopyridine.  A. 
Hantzsch  and  Z.  Burawoy  (Ber.,  1930,  63,  (Rj, 
1775 — 1781). — In  the  monacid  salts  of  benzeneazo- 
pyridine  which  cannot  have  a  quinonoid  constitution, 
the  acid  molecule  is  united  to  the  more  strongly  basic 
pyridine  nitrogen  and  not  to  the  azo-nitrogen  in 
accordance  with  the  formula  NPhIN*C5H4NHX .  The 
hypothesis  of  Koenig  that  the  red  p-aminoazobenzene 
salts  have  the  azoid  structure  PhN(HX);N*CeH,1,NR;, 
is  untenable,  since  in  these  salts  the  azobenzcnc 
residue  is  united  to  the  hydrogen  atom  of  the  acid 
molecule ;  this  can  only  be  explained  by  the  activity 
of  the  basic  amino-group  in  the  fixation  of  the  anion, 
thus  leading  to  the  quinonoid  formulation 
Ph-NH'NX'yH ,:XR2X .  Koenig’s  objection  to  the 
quinonoid  formulation  of  these  salts,  based  on  the 
observation  that  the  orange-red  henzeneazopyridine 
dissolves  in  concentrated  acids  to  give  violet  solutions, 
although  a  quinonoid  structure  is  impossible  for 
its  salts,  is  not  valid,  since  the  colour  is  not  due  to  a 
salt  of  henzeneazopyridine,  but  to  a  compound  of  the 
dimeric  dibenzcncazopyridine.  The  diacid  salt  of 
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bonzeneazopyridinc  initially  produced  is  orange-red 
and  only  gradually  undergoes  condensation  with 
production  of  the  violet  salt.  This  observation  dis¬ 
poses  of  the  last  objection  to  the  quinonoid  formulation 
of  the  deeply-coloured  salts  of  p-aminoazobenzenes. 

The  following  compounds  are  incidentally  described  : 
benzeneazopyridine  monohydrochloride,  in.  p.  175 — 
ISO0  (decomp.),  methiodide,  m.  p.  188°,  and  metlio- 
chloride.  H.  Wren. 

Catalytic  transference  of  hydrogen  between 
organic  compounds.  II.  S.  Akabori  and  K.  Saito 
(Proc.  Imp.  Acad.  Tokyo,  1930,  6,  236). — The  trans¬ 
ference  of  hydrogen  from  a  saturated  cyclic  compound 
to  an  unsaturated  substance  by  the  catalytic  influence 
of  palladium-black  (A.,  1929, 1170)  has  been  further  in¬ 
vestigated.  Tetrahydrocarbazole  in  benzene  solution 
is  easily  dehydrogenated  to  carbazole  by  safrole. 
Hydrocoumarin  yields  when  heated  with  anethole  a 
small  quantity  of  coumarin.  Hydrohydrastinine  is  not 
reduced  by  safrole  in  benzene  solution,  but  treatment 
with  maleic  acid  (2  mols.)  in  aqueous  solution  yields  a 
dehydrohydrastinium  salt,  one  atom  of  hydrogen  from 
the  acid  and  three  atoms  from  the  hydroisoquinolinc 
nucleus  being  removed.  The  dehydrogenation  of 
tetrahydroharman  and  tetrahydroharminc  is  effected 
by  heating  with  an  aqueous  solution  of  maleic  acid, 
affording  harman  and  harmine.  T.  H.  Morton. 

Structure  of  the  octahydrocarbazoles.  S.  G.  P. 
Plant  (J.C.S.,  1930,  1595— 1599).— 2-Bromocyclo- 
hoxanone  is  conveniently  prepared  by  adding  bromine 
at  50°  to  a  mixture  of  cyclohexanone,  water,  and  pre¬ 
cipitated  chalk.  The  sodium  derivative  of  ethyl 
cycZohexanone-2-carboxylate  reacts  with  the  bromide 
to  give  ethyl  2  :  2'-diketodicyclohexyl-l-carboxylale, 
b.  p.  190 — 210720  mm.,  converted  by  hot  10% 
potassium  hydroxide  solution  into  2 : 2'-dikelodi- 
cyclohexyl,  m.  p.  70 — 71°,  b.  p.  174 — 177°/25  mm.,  and 
an  acid,  C12H20O3,  m.  p.  41°,  b.  p.  203 — 206°/13  mm. 
The  diketone  "reacts  with  methylamine  in  hot  acetic 
acid  solution  to  give  9-methj'l-l  :2:3:4:5:6:7:8- 
octahydrocarbazole,  identical  with  that  of  Braun  and 
Bitter  (A.,  1923,  i,  141)  obtained  by  the  vigorous 
reduction  of  9-mcthvlcarbazolc,  but  differing  from  the 
9-methyloctahydrocarbazole  of  Perkin  and  Plant  (A., 
1924,  i,  1104),  formed  by  the  elimination  of  ammonia 
from  cycZohexylideneazine  and  subsequent  metliyl- 
ation.  This  latter  compound  probably  possesses  the 
structure  (9-methyl-l  :  2  :  3  :  6  :  7  :  S  :  10  :  13-octa- 
hydrocarbazole)  assigned  to  it  by  Braun  and  Schornig 
(A.,  1925,  i,  1449).  9-Ethyl-l  :2:3:4:5:6:7:8- 
octahydrocarbazole  may  bo  prepared  by  a  process 
analogous  to  that  used  for  the  methyl  derivative. 

T.  H.  Morton. 

Indole  derivatives  of  the  anthracene  series.  P. 
Kuggli  and  E.  Henzi  (Helv.  Chim.  Acta,  1930,  13, 
409 — 437) . — 1  -  Aminoanthraquinonc-2-aldehyde  (I) 
[ phenylhydrazone ,  m.  p.  26G°;  semicarbazone,  m.  p. 
350 — 360°  (decomp.) ;  oxime,  m.  p.  282°  (decomp.) ; 
azine,  m.  p.  375°  (cf.  Cassella,  G.P.  343,252)]  readily 
gives  the  acetyl  derivative  (II),  m.  p.  237 — 240°  (indef. 
and  with  previous  sintering)  {phenylhydrazone,  m.  p. 
254°),  with  acetic  anhydride  in  concentrated  sulphuric 
acid,  but  with  benzoyl  chloride  in  nitrobenzene  the 
anhydrobis- compound,  m.  p.  3S0 — 390°  (decomp.),  is 


produced.  The  acetyl  derivative  (II)  condenses  with 
2  : 4-dinitrotoluene  under  the  influence  of  piperidine 
to  give  2-acelamido-% :  4=-phthaloyl-2' :  4t'-dinitroslilbm, 
m.  p.  268°,  hydrolysable  to  the  free  ammo-derivative, 
NH-CO  m‘  P'  — 290°,  and  with 

■  \nph  soc^llm  phenylacetato  in 
1  acetic  anhydride  to  give 
1  2  -hydroxy  -  3  -  phenyl  -  7  :  S  • 

phthaloylquinoline  (annexed 
X  formula),  m.  p.  278°  (potass¬ 

ium  salt,  purplish-red),  also 
obtainable  from  l-aminoanthraquinone-2-aldehydeanil 
by  a  similar  condensation.  II  is  also  produced  by  the 
acetylation  of  l-aminoanthraquinone-2-aldehydeanil 
under  the  above  conditions,  and  is  fairly  readily 
hydrolysed  to  I  either  by  mcthyl-alcoholic  potassium 
hydroxide  or  by  concentrated  sulphuric  acid.  Neither 

1  nor  its  anil  reacts  normally  with  chloroacetic  acid  in 
the  presence  of  sodium  acetate  :  the  latter  gives  a 
substance,  m.  p.  334°,  capable  of  hydrolysis  to  aniline 
and  I,  and  therefore  regarded  as  the  anil  of  the 
anhydrobis-compound.  I  could  not  be  induced  to 
react  with  toluene-p-sulphonyl  chloride  in  pyridine, 
although  1-aminoanthraquinono  itself  readily  forms 
a  p-toluenesulplionyl  derivative  (cf.  UHmann  and 
Eodor,  A.,  1911,  i,  466)  which  with  ethylene  dibromide 
and  potassium  hydroxide  gives  a  poor  yield  of  N-[S- 
bromoethyl -p-toluenesulphonyl- 1  - aminoanthraquinoM , 
m.  p.  165°,  hydrolysed  by  sulphuric  acid  to  N-P-hromo- 
ethyl-1 -aniinoanthraguinone,  m.  p.  157°. 

l-Amino-2-mcthylanthraquinone  readily  forms  a 
s -oxalyl  derivative,  m.  p.  330 — 335°  (decomp.),  but  an 
attempt  to  convert  this  into  the  corresponding  di- 
indyl  derivative  by  Madelung’s  reaction  (A.,  1914,  i, 
737)  failed.  Neither  2-aminoanthraquinone  nor  its 
toluene  -p  -  sulphonyl  derivative  reacts  with  ethyl 
bromomalonate  at  temperatures  below  its  decom¬ 
position  point,  but  with  ethyl  malonate  2-amino¬ 
anthraquinone  readily  forms  a  malonyl  derivative, 
m.  p.  310°.  Nevertheless,  2-aminoanthracone  and 
ethyl  bromomalonate  readily  interact  to  form  ethyl 
$-aminoanthrylmalonale,  m.  p.  131°,  which  decom¬ 
poses  at  temperatures  above  200°  to  give  ethyl  antlira- 

2  :  1  -indoxylate  (III),  m.  p.  203°  {potassium  salt; 
acetyl  derivative,  m.  p.  265 — 270°),  and  a  small 
quantity  of  a  substance,  CMH1804N2,  m.  p.  above  450°, 
probably  the  dilactam  formed  by  elimination  of 
alcohol  from  2  mols.  of  III.  The  ester  III  is  hydrolysed 
only  with  difficulty.  Its  potassium  salt  re-forms  III 
when  decomposed  by  water.  On  fusion  with  alkali 
at  170 — 180°,  however,  a  solution  from  which  an 
indigoid  dye,  probably  the  anthrmdigotin  (IV),  m.  p- 
425 — 430°  (decomp.),  can  bo  precipitated  by  air- 
oxidation,  is  produced.  Anthrindigotin  dissolves  in 

GO — CH-COoEt  f  CO-?-'! 

/NH  !  ~  ^  a  /NHj 


(HI.)  (IV.) 

slightly  fuming  sulphuric  acid  to  give  the  soluw  e 
sulphonie  acid.  The  sodium  salt  of  an  anthrindigptm- 
sulplionie  acid  of  indefinite  composition  (probao  y 
mixed  with  the  unsulphonated  compound)  v;is 
obtained  by  hydrolysing  otliyl  acctylanthrindoxjia 
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with  G0%  sulphuric  acid,  and  oxidising  the  resulting 
solution  with  air.  By  acidification  of  the  mother- 
liquors  from  the  alkali-fusion  (above),  anOirisaiin, 
m.  p.  286°  {phenylhydrazone,  m.  p.  275—277°;  quin- 
oxdinc,  m.  p.  395 — 400°),  was  isolated.  Ethyl 
acetylanthrindoxylate  is  oxidised  by  chromic  and 
acetic  acids  (poor  yield)  to  ethyl  N-acetylanlhra- 
qmoncindoxylate,  m.  p.  275 — 290°  (indef.),  but 
oxidations  of  other  anthracene  derivatives  described 
above  gave  indefinite  compounds.  H.  A.  Piccott. 

Hydrogenation  potential  of  dimethylallox- 
antin.  E.  Biilmann  and  H.  G.  Mycind  (Bull, 
goo.  chim.,  1930,  [iv],  47,  532 — 537). — Pure  dimethyl- 
alloxantin  is  prepared  by  dissolving  motliyldialuric 
acid  (cf.  Biltz  and  Damm,  A.,  1914,  i,  23)  and  methyl- 
alloxan  in  boiling  water  saturated  with  carbon  dioxide, 
rapidly  cooling  to  0°,  and  washing  the  crystals  with 
alcohol  and  ether  saturated  with  carbon  dioxide. 
Biltz’s  method  is  very  unsatisfactory  (A.,  1913,  i,  166) ; 
the  oxidation  of  theobromine  by  his  method  on  ono 
occasion  led  to  zsonpocaffoinc. 

Tho  potential  of  tho  quinhydronc  electrode  against 
the  O-lA-hydrogcn  electrode  is  0-7047  volt  at  1S°  and 
0-6095  volt  at  25°  (cf.  Biilmann  and  Lund,  A.,  1923, 
ii,  605)  and  the  hydrogenation  potential  of  dimethyl- 
alloxantin  (in  0-lA-sulphuric  acid  solution)  is  0-3672 
volt  at  18°  and  0-3648  volt  at  25°.  S.  K.  Tweedy. 

Synthesis  of  antipyrine.  N.  A.  Valiasciiko  and 
V.  I.  Blizniukov  (Ukraine  Chcm.  J.,  1930,  5,  47 — 57). 
—Antipyrine  can  bo  prepared  in  70%  yield  by  tho 
methylation  of  l-phonyl-3-mcthyl-5-pyrazolonc  with 
a  mixture  of  methyl  alcohol  and  hydrochloric  acid, 
the  best  yields  being  obtained  by  using  1  part  of  acid  to 
14  parts  of  alcohol,  at  130 — 150°.  Heating  for  more 
than  2  hrs.  does  not  increase  the  yield.  The  reaction  is 
not  catalysed  by  iron  or  copper.  It.  Truszkowski. 

Constitution  of  metallic  complexes  of  indigo 
colouring  matters.  H.  Machemer  (J.  pr.  Chem., 
1630,  [ii],  127,  109 — 168). — An  extensive  review  of 
previous  work  on  metallic  complexes  of  indigotin  and 
related  colouring  matters  with  especial  reference  to 
their  constitution. 

.  The  absorption  bands,  607,  605,  and  591  gg,  of 
indigotin  in  pyridine,  chloroform,  and  xylene,  re¬ 
spectively,  disappear  on  shaking  solutions  of  indigotin 
jritk  dry  metallic  acetates  at  the  ordinary  temperature, 
hut  reappear  _on  addition  of  small  quantities  of  acid 
°r  of  alcohol.  When  indigotin  is  treated  with  copper 
acetate  in  dry  xylene  at  100°,  or  in  dry'-  pyridine 
solution,  the  copper  complex  is  formed  and  2  mols. 
o  acetic  acid  arc  eliminated.  Tho  ferrous  iron  complex 
°f  mdigotin  is  formed  by  reaction  between  ferrous 
ucetate  and  indigotin  in  dry  pyridine  in  a  dry  nitrogen 
otmosphorc.  Indigotin  reacts  with  methyl-alcoholic 
sodium  hydroxide  at  the  ordinary  temperature  to  give 
he  compound  ClcH10O2N2,NaOH,  which  on  shaking 
days  yielded  the  substance 

4eH«02N2Na,NaOH. 

the  following  metallic  complexes  of  ethyl  in- 
uigotimnalonatc  arc  described  :  copper,  silver,  and 
ymkhloride,  C21H1304N2*SnCl3  (with  stannic  chloride 
in  dry  xylene  solution).  Copper  indigotinphenyl- 
-'cetate  was  obtained  from  indigotinpbenylacctatc  in 
Pyridine  and  alcohol,  copper  acetate,  and  concentrated 


aqueous  ammonia.  Deoxyincligotin  yields  the  complex 
C16H1iON2‘SnCl3  with  stannic  chloride  in  toluene. 
Complex  salts  (in  parentheses)  of  tho  following  dyes 
are  described :  l-naphthalene-2-indoleindigo  (stanni¬ 
chloride,  copper,  and  cobalt) ;  2-naphthalene-2'-indole- 
indigo  ( stannichloride ) ;  3-hydroxybenzene-2-indole- 
indigo  ( stannichloride ) ;  2-thionaphthen-2-indoleindigo 
(■ stannichloride );  1-hydroxyanthraquinone  [ copper  and 
cobalt  (by  interaction  of  a  hot  alcoholic  solution  of 
the  dye  and  a  concentrated  solution  of  tho  metallic 
acetate  in  10 — 15%  aqueous  ammonia)  ;  potassium 
(by  heating  with  potassium  and  xylene  at  150 — 200°)]. 
The  anhydrophenylacetates  of  indigotinmalonic  ester, 
of  indigotinphenylacetate,  and  of  2-naphthalene-2- 
indoleindigo  form  molecular  compounds  with  stannic 
chloride  :  no  metallic  complox  salts  can  bo  prepared. 

Indole  docs  not  react  with  finely-divided  silver  or 
copper  in  dry  pyridine,  but  reacts  readily  in  pyridine 
solution  with  solutions  of  metallic  acetates  in  aqueous 
ammonia  to  yield  metallic  complexes  with  silver 
(C19Hj6N2Ag)  and  copper ;  a  substance, 
HgOH,C1DH15Nj,,2Hg(OAc)2,  is  formed  with  mercuric 
acetate.  The  nitrate  of  the  indole  base  is  produced 
by  the  addition  of  fuming  nitric  acid,  sodium  nitrite,  or 
amyl  nitrite  to  a  concentrated  solution  in  acetic  acid, 
whilst  interaction  of  the  base  in  dilute  formic  acid 
solution  with  dilute  sulphuric  acid  gave  the  corre¬ 
sponding  sulphate.  A.  I.  Vogel. 

Tetrabromodimethylquinoxaline .  G.  SI.  Ben¬ 
nett  and  G.  H.  Willis  (J.C.S.,  1930,  1709 — 1710). — 
Tho  substance,  m.  p.  234°,  obtained  by  the  bromin- 
ation  of  2  : 3-dimethylquinoxaline  and  reported  as 
5  :  6  :  7  :  8  -  tetrabromo  -2:3-  dimcthylquinoxaline 
(Henderson,  A.,  1929,  5S0)  is  identical  with  the 
previously  described  (A.,  1928,  1027)  2  :  3-di-(co-di- 
bromomcthyl)quinoxalinc,  m.  p.  228°.  The  bromine 
atoms  are  not  easily  hydrolysed,  but  may  be  removed 
by  heating  with  silver  acetate  and  acetic  acid,  indicat¬ 
ing  that  they  arc  situated  in  the  side-chain.  Hen¬ 
derson’s  dibromo-compound,  m.  p.  150°,  is  presum¬ 
ably  2  : 3-di-(co-bromomcthyl)quinoxalino. 

T.  H.  Morton. 

Benzoylbiuret  and  its  conversion  into  phenyl- 
dihydroxytriazine.  A.  Ostrogovich  (Bui.  Soc. 
Stiintc  Cluj,  1929,  4,  521—527  ;  Chem.  Zcntr.,  1930, 
i,  S38). — The  anhydrous  biuret  and  benzoyl  chloride 
arc  preferably  heated  rapidly  in  a  scaled  tube  to 
130 — 135°,  and  maintained  at  that  temperature  for 
4  hrs.  After  extraction  with  ether  and  with  hot 
water,  hot  methyl  alcohol  extracts  benzo37lbiuret, 
in.  p.  (new)  223 — 224°.  In  prcscnco  of  dilute  potass¬ 
ium  hydroxide  solution,  but  not  in  neutral  or  acid 
medium,  the  substance  is  quantitatively  converted 
into  (monopotassium)  2-phenyl-4 : 6-dihydroxy  - 
1:4:5:  6-tetrahydro-l  :  3  :  5-triazinc  (Elzanowski’s 
benzoguanamide).  Acctylbiuret  behaves  similarly, 
but  the  yield  is  smaller.  A.  A.  Eldridge. 

Melamine.  C.  E.  Barnett  (J.  Physical  Chem., 
1930,  34,  1496 — 1504). — Solid  melamine  adds  on  the 
3  mols.  of  hydrogen  chloride  required  by  an  amide 
or  an  imide  formula,  but  so  slowly  that  it  is  considered 
to  change  into  a  compound  of  this  type  under  the 
action  of  hydrogen  chloride.  The  structure  of  mel¬ 
amine  is  discussed.  L.  S.  Theobald. 


-1194 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Chlorophyll.  XII.  Phacoporphyrins  from 
chlorin  e  and  (/.--phylloerythrin.  H.  Fischer  and 
0.  Moldenhauer  (Annalcn,  1930,  481,  132 — 159). — 
Chlorin  e  is  converted  by  hydrogen  bromide  in  glacial 
acetic  acid  into  a  mixture  of  phylloporphyrin  and 
isophseoporphyrin  a3.  The  last-named  substance  is 
also  formed  from  chloroporphyrin  e4  and  hydrogen 
bromide  in  glacial  acetic  acid  at  50°,  whereas  from 
chloroporphyrin  e3  phylloporphyrin  is  exclusively 
produced.  Phylloerythrin  and  ^-phylloerythrin  at 
180°  afford  homogeneous  isophacoporphyrin  a3.  With 
chloroporphyrin  c5  and  e4,  a  new  porphyrin  appar¬ 
ent  1}'  isomeric  with  chloroporphyrin  c4  and  character¬ 
ised  by  a  methyl  ester,  m.  p.  233“  (corr. ;  decomp.), 
is  formed  as  by-product. 

Chlorin  c  is  converted  by  methyl-alcoholic  hydrogen 
chloride  into  a  crystalline  dimethyl  ester,  m.  p.  207° 
(corr.).  The  partial  or  complete  hydrolysis  of  the 
dimethyl  or  trimethyl  (by  diazomethane)  ester  has 
not  been  effected.  With  o-phcnylenediamine,  chlorin 
e.  gives  a  condensation  product  with  the  components 
in  the  ratio  2  :  1,  thus  probably  indicating  the  pres¬ 
ence  of  the  ketonic  group.  With  malonic  acid, 
chlorin  e  affords  phylloporphyrin  in  small  amount; 
a  similar  result  is  obtained  in  molten  succinic  acid. 
Oxidation  of  chlorin  c  trimethyl  ester  with  chromic 
acid  in  glacial  acetic  acid  gives  methylethylmalein- 
imide  and  a  non-crystallisable  oil  containing  methoxyl. 
Sinco  chlorin  e  esters  liberate  iodine  from  hydrogen 
iodide  in  acetic  acid  at  the  ordinary  temperature, 
porphyrin  formation  is  certainly  due  to  hydrogen¬ 
ation.  It  appears  probable  that  chlorin  c  contains 
a  pyridone  and  three  pyrrole  rings,  with,  possibly,  a 
second  kctonic  group.  The  conversion  of  chlorin  e 
trimethyl  ester  into  chloroporphyrin  e6  is  achieved 
by  elimination  of  approximately  lOMc,  regarded  as 
attached  to  the  carboxyl  group  of  the  propionic  acid 
residue.  Chloroporphyrin  er>  and  chloroporphyrin  e4, 
which  result  from  esters  of  chlorin  e,  contain  two  and 
one  methoxyl  groups,  respectively.  Consequently 
the  compounds  eB  and  e4  must  be  regarded  respectively 
as  di-  and  mono-carboxylic  acids.  Chloroporphyrin 
c6  is  converted  by  oleum  into  chloroporphyrin  e5, 
whereas  the  last-named  substance  remains  un¬ 
changed.  The  e4  compound  reacts  in  a  different 
manner. 

Gentle  treatment  of  chloroporphyrin  e6  with  hydro¬ 
gen  bromide  in  glacial  acetic  acid  removes  the  two. 
methoxyl  groups  and  three  oxygen  atoms,  thus  yield¬ 
ing  ifi-phyuoeryikrin,  isomeric  and  spectroscopically 
identical  with  phylloerythrin.  With  methyl-alcoholic 
hydrogen  chloride  it  gives  a  crystalline  methyl  ester, 
Gj3H3603N4,  m.  p.  263°  (corr.)  [ copper  salt, 
CmHm03N4Cu,  m.  p.  262“  (corr.)].  The  esters  of 
phylloerythrin  and  ^-phylloerythrin  are  hydrolysed 
by  hydrogen  bromide  in  acetic  acid  to  the  “  free 
acid  ”  and  give  the  same  colorations  with  methyl- 
alcoholic  potassium  hydroxide.  Alkaline  degradation 
of  ^-phylloerythrin  gives  pliyllo-,  pyrro-,  and  rhodo- 
porphyrin.  Phylloerythrin  contains  a  carboxyl 
group,  whereby  the  function  of  two  oxygen  atoms  is 
fixed.  Since  it  can  be  converted  into  the  dicarboxvlic 
acid,  rhodoporphyrin,  a  ketonic  group  must  be  present 
probably  in  a  pyridone  ring.  An  ethereal  oxygen 
atom  is  excluded  and  the  presence' of  an  enol  is  not 


indicated,  since  the  ester  is  not  methylated  by  tliazo- 
methanc  or  methyl  sulphate.  H.  Week. 

Natural  porphyrins.  XXV.  Conchopor- 
phyrin  and  the  conversion  of  protoporphyrin  of 
malt  into  mesoporphyrin.  IX.  H.  Fischer  ami 
K.  Jordan  (Z.  physiol.  Chcm.,  1930,  190,  75 — 92 ; 
cf.  A.,  1929,  1466). — -From  the  shell  of  a  pearl  muscle, 
Pleria  radiata  (Lamarck),  there  was  obtained  concho- 
porphyrin ,  C37H38O10N4,  as  the  pentamethyl  ester, 
m.  p.  271 — 272°.  It  corresponds  with  a  carboxylated 
coproporphyrin ;  when  heated  in  a  scaled  tube  with 
1%  hydrochloric  acid  one  carboxyl  group  is  removed 
and  coproporphvrin  I  ester  is  formed.  On  introduc¬ 
tion  of  iron  it  shows  absorption  bands  at  551*1  and 
520*9  pn,  agreeing  closely  with  those  of  the  iron  salt 
of  uroporphyrin. 

Porphyrin  was  isolated  from  brewer’s  grains  and 
the  ethyl  ester  was  converted  into  mesoporphyrin  by 
the  aid  of  acetic  and  hydriodic  acids.  The  esterified 
product  was  identical  with  the  methyl  ester  of  meso¬ 
porphyrin  IX,  affording  proof  that  protoporphyrin 
is  present  in  barley  husks.  It  was  shown  spectro¬ 
scopically  to  occur  in  malt  culms. 

J.  H.  Birkinshaw. 

Modifications  of  protoporphyrin  and  proto- 
haemin.  A.  F.  Richter  (Z.  physiol.  G'hem.,  1930, 
190,  21 — 1:3). — The  morphologically  and  optically 
similar  porphyrins  may  be  distinguished  according 
to  the  product  formed  by  the  introduction  of  iron; 
Fischer’s  porphyrin  gives  principally  a-protoheemin, 
Hamsik’s  yields  P-protohueinin.  The  more  sensitive 
is  the  iron  compound  towards  the  reagent  employed 
for  the  removal  of  iron,  the  greater  is  the  tendency 
to  form  the  p-modification.  From  Fischer's  proto¬ 
porphyrin  pure  a-protoporphyrin  may  be  obtained. 
An  improved  method  of  preparing  fJ-protohsemin  is 
described.  In  mixed  crystallisation  of  the  a-  and 
[3-modifications  of  protoporphyrin  and  protoluemin 
the  (3-form  of  crystal  is  obtained.  Ooporphyrin  is 
regarded  as  the  native  form  of  a-protoporphyrin  and 
a-metahsemin  as  its  iron  complex  salt. 

J.  H.  BlKKINSIfAW. 

Carnosine  “  reineckate."  I.  A.  Smohomscif 
(Biochcm.  Z..  1930,  222,  425— 429).— Carnosine, 
“ reineckate ,”  CyH1403N4,2C4H7N6S4Cr,4H20,  mete 
at  205 — 212°  with  frothing,  but  decomposes  slowly 
with  loss  of  nitrogen  above  50“ ;  0-162  g.  of  it  u 
dissolved  by  100  g.  of  water  and  there  is  a  great 
difference  between  its  solubilities  at  50“  and  at  lo  • 
Histidine  “  reineckate  ”  is  more  soluble  in  water. 

W.  McCartney. 

Constitution  of  anserine.  W.  Linneweh  and 
F.  Linneweh  (Z.  physiol.  Chern.,  1930,  189,  -p 
cf.  this  vol.,  1049). — The  bevorotation  of  the  histidine 
component  of  carnosine  follows  from  the  synthesis  e 
the  latter  by  Baumann  and  Ingvaldsen  (A.,  L  1 
i,  454).  W.  McCartney. 

Yohimbe  alkaloids.  VI.  Two  further  sub¬ 
sidiary  alkaloids  of  yohimbine.  G.  Hahn  an  • 
Schitch  (Ber.,  1930  .  63,  [2J],  1638—1647: 
vol.,  227).— Coryanthie  acid,  obtained  from  W 
anthine,  C.,1H„(i63Nn,  bv  Fourneau  and 
1912,  i,  49),  decomp.  242°,  [«];;■  -58-0“  in 
appears  to  be  converted  by  loss  of  carbon  cuo. 
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into  a  variety  of  substances,  among  which  yohimbol 
is  not  present.  It  is  therefore  not  identical  with 
any  of  the  seven  yohimbe  alkaloids,  but  its  precise 
relationship  to  them  cannot  at  present  be  elucidated. 

Examination  of  a  technical  specimen  of  yohimbine 
hydrochloride  has  led  to  the  isolation  of  a-vohimbine 
hydrochloride,  decomp.  230°,  [a]',)  +55-0°,  identical 
with  the  substance  described  by  Lillig  and  Kreitmayr 
(Merck’s  Bor.,  192S,  20).  For  a-yohimbinc  the  con¬ 
stants,  m.  p.  235°,  [a]'|5  —22-5°  in  alcohol,  are  now 
recorded,  a-  Yohimboaic  acid  (+HaO),  fa]1,?  4-49-6° 
in  pyridine  ( potassium  salt),  ethyl  a- yohimboaic,  [a]]? 
4-26-0°  in  pyridine,  and  ethyl  a-yohimboolc  hydro¬ 
chloride,  [a]l|5  +Gl-3°  in  water,  arc  described.  De¬ 
carboxylation  of  t  he  acid  does  not  afford  yohimbol. 

Re-examination  of  technical  samples  of  yohimbine 
shows  that  the  isolation  from  them  of  homogeneous 
isoyohimbine  is  always  possible,  whereas  that  of 
yohimbine  is  exceedingly'  difficult  and  without  cer¬ 
tain  criterion  of  uniformity.  The  following  revised 
data  for  the  P-yohimbinc  series  are  recorded : 

3- yohimbine  hydrochloride,  [a]',?  —104-9°  in  water; 
P-yohimbine,  m.  p.  215 — 210°,  [a]}?  4-94-8°  in  pyrid¬ 
ine;  [i-yohimboaic  acid,  m.  p.  256°,  fa]',?  4-125-6°  in 
pyridine  (anhydride,  dccomp.  298°,  [«]’,?  -f  129-2°  in 
pyridine),  dccarboxylatcd  to  yohimbol.  Re-cstcrific- 
ation  of  (3-yohimboaic  acid  and  conversion  of  the 
product  into  the  hydrochloride  yields  a  material  of 
considerably  lower  specific  rotation  than  the  natural 
hydrochloride ;  the  cause  of  this  observation  has  not 
been  established,  but  the  possible  presence  of  two 
alkaloids  is  not  excluded.  y-Yoliimbine  (-(-3H20), 
dccomp.  240°  after  evolving  water  vapour  at  100°, 
Mi]  -28-3°  in  pyridine,  is  isolated  in  very  small 
amount  from  the  residues  of  the  preparation  of  iso- 
yohimboaic  acid  by  a  process  to  be  described  later. 
The  corresponding  hydrochloride,  dccomp.  312°,  [a]|; 

4- 37-0°  in  pyridine,  and  y-yohimboaic  acid  (4-H20), 
dccomp.  252°,  [a]|?  4-89-5°  in  'pyridine  (dccarboxyl- 
ated  to  yohimbol),  have  been  prepared. 

Dehydrogenation  of  all  the  isomcridcs,  except  cory- 
anthine,  with  selenium  gives  a  colourless,  crystalline 
base,  decomp.  211°,  [a]„  +0°  in  alcohol  or  pyridine. 
The  change  appears  to  bo  represented  by  the  equa¬ 
tion  2C20H2,O3No — ->  (C18H1„N2),0  4-  2C62  -I- 1 1H2  4- 
H,0-f  2C.  “  “  H.  Ween. 

Sparteine  camphorsulphonate,  a  derivative  of 
camphor  and  sparteine  soluble  in  water.  F. 
Mercier  (Compt.  rend.,  1930,  191,  224—226).— 
Sparteine  camphorsulphonate, 

Ci5Hr,ciST2,2C10H,5O-SO2H,  is  prepared  from  a  con¬ 
centrated  alcoholic  solution  of  its  components  or  by 
the  action  of  barium  camphorsulphonate  on  sparteine 
sulphate  in  boiling  water.  H.  Wren. 

Diphenyl  series.  III.  Phosphorus  derivatives 
«  diphenyl.  D.  E.  Worrall  (J.  Amcr.  Clicm.  Soc., 
*930,  52,  2933 — 2937). — Phosphorus  trichloride, 

Tdilorodiphenyl,  powdered  sodium,  and  a  trace  of 
antimony  in  benzene  give  tri-p-diphenylylpliosphine. 
m.  p.  170“  This  forms  an  additive  product  with 
bromine  which  reacts  very  readily  with  traces  of 
U’ater,  forming  tri-p-diphen ylylph osphine  oxide  (I). 
®-  P-  233 — 234°.  The  phosphine  yields  with  sulphur 
m  carbon  disulphide  a  sulphide,  m.  p.  241 — 242° 


with  previous  softening,  but  with  phosphorus  tri¬ 
chloride,  unlike  the  corresponding  antimony  or 
arsenic  derivatives  (this  vol.,  48G),  it  does  not  give 
ehloroarylphosphincs.  It  gives  with  methyl  iodide 
tri-p-diphenylylmclhylphosphonium  iodide,  m.  p.  135 — 
136°  (dccomp.).  The  phosphonium  base,  liberated 
by  silver  oxide  in  warm  alcohol,  decomposes  into 
diphenyl  and  di-p-diphenylylmelhylphosphine  oxide, 
m.  p.  223 — 224°  after  softening.  Tri -p-diphen ylyl - 
aUylphosphonium  bromide,  m.  p.  195 — 19G°,  and  di- 
p-diphcMylylullylphosphine  oxide  (4-EtOH),  nl.  p. 
192 — 193°,  are  formed  similarly.  Tri-p-diphenylyl- 
benzylphosphonium  bromide,  m.  p.  277°,  softening 
from  269°,  gives  with  alcoholic  potassium  hydroxide 
toluene  and  the  oxide  I.  Tri-p-diphenylylcarb- 
clkoxymethylphosphon  inm  chloride,  m.  p.  104 — 165°, 
also  gives  the  oxide  I  at  the  ordinary  temperature, 

but  at  0°  the  betaine,  P ( C (iH4Ph )3- C MyCOO ,  m.  p. 
109 — 110°  after  softening,  is  obtained.  This  decom¬ 
poses  slowly  into  the  oxide  when  kept. 

H.  E.  F.  Notton. 

Reaction  between  aminophenylarsinic  acids 
and  carbon  disulphide.  J.  G.  Everett  (J.C.S., 
1930,  1691 — 1698). — The  reaction  between  an  amino- 
phcnylarsinic  acid  dissolved  in  alcohol  with  carbon 
disulphide  and  sodium  hydroxide  (A.,  1929,  709)  lias 
been  studied  in  detail.  The  amino-group  may  react 
to  produce  cither  a  thiocarbimidc  or  a  dithiocarb- 
amide,  together  with  an  equivalent  proportion  of 
hydrogen  sulphide.  This  amount  of  hydrogen  sul¬ 
phide  is  insufficient  to  account  for  the  production  of 
the  thiocarbonyl  arylarscnic  sulphides,  which  arc 
the  final  products  of  the  reaction.  The  additional 
quantity  of  hydrogen  sulphide  results  from  the 
alkaline  hydrolysis  of  sodium  otliyl  xanthatc  or 
sodium  metathiocarboiiate,  formed  in  the  reaction 
mixture  as  intermediate  products.  This  mechanism 
readily  explains  the  formation  of  phenylarsenio 
scsquisulphide  from  phenylarsinic  acid.  If  potassium 
ethyl  xanthatc  is  substituted  for  carbon  disulphide 
a  greater  variation  of  conditions  is  possible.  When 
the  xanthate  (1  mol.)  reacts  with  p-aminophenyl- 
arsinie  acid  the  product  obtained  with  an  excess  of 
the  former  is  entirely  pp'-dithiocarbiminophenyl- 
arsenic  scsquisulphide.  With  more  than  1  mol.  of 
the  arsinic  acid  the  yield  of  this  substance  falls  with 
the  production  of  increasing  quantities  of  diphenyl - 
thiocarbamidc-pp'-arscnic  scsquisul])liidc,  obtained  in 
maximum  quantity  with  2  mols.  of  the  acid.  With  the 
employment  of  3  mols.  of  arsinic  acid,  diplienylthio- 
carbamidc-pp'-diarsinic  acid  is  the  sole  product.  When 
the  xanthate  and  3-amino-4-liydroxyphcnylarsinic 
acid  interact,  there  is  formed  with  an  excess  of  the 
former  l-thiolbenzoxazolone-4-arsenic  disulphide, 
whilst  with  an  excess  of  the  latter  1-thiolbcnzoxazol- 
one-4-arsinic  acid  preponderates.  Similarly,  using 
3 : 4-diamiiiophenylarsinic  acid,  the  products  arc 
2  -  thiolbenziminazole  -  5  -  arsenic  disulphide  and 
-5-arsinic  acid.  In  all  cases  some  dcarsenieation 
occurs,  arsenious  acid  or  sulphide  being  present  in 
the  reaction  mixture.  T.  H.  Morton. 

10-Chloro-5  : 10-dihydrophenarsazine  and  its 
derivatives.  XIII.  Absorption  spectra.  C.  S. 


1196 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Gibson,  E.  S.  Hiscocks,  J.  D.  A.  Johnson,  and  J.  L. 
Jones  (J.C.S.,  1930,  1622 — 1632). — The  conclusions 
reached  concerning  the  relation  of  visual  colour  and 
constitution  of  the  derivatives  of  10-chloro-5  : 10-di- 
hydrophenarsazine  (A.,  1929,  945)  have  been  con¬ 
firmed  and  extended  by  measurements  of  extinction 
coefficients  of  the  same  substances  in  the  visible  and 
ultra-violet  regions  to  A  2400  A.  The  parent  sub¬ 
stance  shows  a  weak  absorption  band  at  a  frequency 
( X  10~14)  v  S-65,  which  is  assigned  to  a  transannular 
linking,  and  a  double-headed  band  at  v  10-4.  The 
spectra  of  the  derivatives  fall  into  groups  according  to 
the  position  of  the  nitro-group.  10-Chloro-4-nitro-, 
10-chloro-4-nitro-2-methyl-,  and  10-chloro-4-nitro-7- 
methyl-5  : 10-dihydrophenarsazine  all  possess  absorp¬ 
tion  curves  of  very  similar  outline  having  a  strong  band 
at  v  6-7  and  general  absorption  beyond  v  9.  A 
similar  curve  is  shown  by  2-nitrodiphenylamine-6'-di- 
chloroarsine.  These  compounds  are  assigned  a  chelate 
formula.  The  yellow  10-chloro-2-nitro-,  and  10-chloro- 
2-nitro-4-methyl-5  : 10-dihydrophenarsazines  havo  a 
very  strong  band  at  v  7-6  and  a  subsidiary  band  at 
v  8-8.  The  orientation  of  the  substances  obtained  by 
the  cyclisation  of  derivatives  of  3-nitrodiphenylamine- 
6'-arsinic  acid  has  been  achieved  by  comparison  of 
their  spectra  with  rationally  synthesised  derivatives  of 
known  orientation.  10-Chloro-3-nitro-4-mothyl-  and 
10-chloro-3-nitro-2-methyl-5 : 10-dihydrophenarsazine 
show  bands  of  but  small  persistence  at  v  7-5 — 9.  Both 
the  3-nitro-  and  the  2-nitro-derivatives  are  formulated 
with  the  transannular  linking  of  the  parent  substance. 
10-Chloro-l-nitro-,  10-chloro-l-nitro-2-methyl-,  and  10- 
chloro- 1  -nitro-4 -methyl- 5  :  10-dihydrophenarsazine 
possess  a  band  at  v  7-5,  and  banded  absorption  to 
v  13.  A  very  similar  spectrum  is  shown  by  5-nitro-2- 
methyldiphenylamine  -  6'  -  dichloroarsinc.  Chelate 
formulae  are  suggested  for  the  above  compounds. 
The  following  substances,  the  constitutions  of  which 
were  previously  ( loc .  cil.)  uncertain,  have  now  been 
oriented:  10-chloro-3-nitro-l-methyl-,  m.  p.  245 — 
247°;  10-chloro-l-nitro-7 -methyl-,  m.  p.  253 — 255° ; 
10-chloro-l-nitro-,  m.  p.  258 — 259° ;  10-chloro-3- 
nitro-2-methyl-,  m.  p.  225 — 226°,  and  10-chloro-l- 
nitro-2-methyl-5 :  10-dihydrophenarsazine,  m.  p. 
257 — 258°.  T.  H.  Morton. 

Mercury  camphorcarboxylate  and  derivatives. 
M.  Picon  (Compt  rend.,  1930,  190,  1430—1432).— 
Mercury  camphorcarboxylate  is  prepared  by  the  action  of 
yellow  mercuric  oxide  on  the  free  acid  in  the  presence 
of  a  little  water.  On  heating  for  15  min.  with  a  small 
amount  of  boiling  water  or  benzene  it  loses  carbon 
dioxide  to  give  mercury  camphorcamphorcarboxylate, 
(C10H15O)2CO2Hg ;  if  the  heating  is  continued  for  12 
hrs.  a  second  molecule  of  carbon  dioxide  is  removed  to 
yield  mercury  dicamphor,  (C10H15O)2Hg.  Basic  mer¬ 
cury  camphorcarboxylate,  (C10H15O-CO2),Hg,HgO,  is 
prepared  by  the  action  of  the  free  acid  on  an  excess  of 
yellow  mercuric  oxide  in  the  cold  and  is  insoluble  in  all 
organic  solvents ;  prolonged  extraction  with  benzene 
converts  it  into  the  basic  camphorcamphorcarboxyl¬ 
ate,  C10H15O’CO2Hg,C10H15OHgO.  Equimolecuiar 
aqueous  solutions  of  sodium  camphocarbonatc  and 
mercuric  chloride  furnish  mercury  chlorocamphorcarb- 
oxylate,  C10H15O’CO2HgCl,  which  readily  dissociates 


in  water,  but  only  loses  carbon  dioxide  slowly  at  100°, 
to  form  mercury  camphor  chloride,  C10H15OHgCI. 
When  heated  in  a  vacuum  these  compounds  decompose 
to  mercury,  camphor,  and  carbon  dioxide. 

C.  C.  N.  Vass. 

c is-  and  tr<ms-Tetrahydroselenophen-2 : 5-di- 
carboxylic  acids.  A.  Eredca  (J.  pr.  Chem.,  1930, 
[ii],  127,  103 — 108). — Sodium  meso-dibromoadipate 
and  aqueous  potassium  selenidc  solution  at  0°  give 
cis-tetrahydrosdenophen-2 : 5 -dicarboxylic  acid  (I),  m.  p. 
173°  ( silver ,  lead,  and  copper  salts).  Sodium  r-di- 
bromoadipate  similarly  yields  tv&ns-tetrahydrosdeno- 
phen-2 : 5-dicarboxylic  acid  (II),  m.  p.  195°  (silver,  lead, 
and  copper  salts),  resolved  by  brucine  in  aqueous 
solution  into  the  d-acid  and  the  1-acid.  Both  acids 
react  with  2  equivalents  of  iodine  on  titration  with 
iodine  in  sodium  hydrogen  carbonate  solution.  The 
primary  dissociation  constants  in  water  are  2-7  X 
10-4  and  3-4  x  10~4  (slight  increase  with  decreasing 
concentration)  for  I  and  II,  respectively,  u0=370 
being  assumed.  A.  I.  Vogel. 

New  aromatic  antimonials.  U.  N.  Brahma- 
Chari  and  J.  M.  D.  Gupta  (J.  Asiatic  Soc.  Bengal, 
1929,  25, 301 — 306). — Sodium  p - co - su Iph om cthylam ino- 
phenylstibinate,  (SO3Na-CH2'NH’C0H4-SbO2)3H(03STa), 
was  obtained  by  the  interaction  of  formaldehyde, 
sodium  hydrogen  sulphite,  and  sodium  p-amino- 
phenylstibinate  in  aqueous  solution;  the  corre¬ 
sponding  carbamide  salt  (OCH.NoO  for  ON  a,)  was 
similarly  prepared  from  “  urea  stibamine.”  Analogous 
.sulp/wio-compounds  were  obtained  when  sodium 
formaldehydesulphoxylate  was  used  instead  of  form¬ 
aldehyde  and  hydrogen  sulphite.  Carbamide  and  the 
appropriate  stibinic  acid  in  aqueous  solution  yielded 
carbamide  p-acelamidophenylstibinate  and  p-hydroxy- 
phenylslibinale.  Sodium  2-acelamidoazobenzene-i 3 : 4'- 
distibinate  was  obtained  by  coupling  diazotised 
p-aminophonylstibinic  acid  with  sodium  p-acetamido- 
phenylstibinate  in  alkaline  solution.  The  above 
products  are  characterised  by  analysis  only. 

H.  A.  Pigoott. 

3-Acetamido-4-hydroxyphenylstibmic  acid. 
I.  E.  Balaban  (J.C.S.,  1930,  16S5— 1687).— When 
p-amino-o-acetamidoplienol  is  submitted  to  the  Bart- 
Schmidt  reaction  for  the  substitution  of  a  stibinic  acid 
for  an  amino-radical,  there  is  formed  o-aceiamido-i- 
hydroxyphenyUtibinic  acid,  which  is  insoluble  in  water 
and  the  usual  solvents,  differing  thereby  from  the 
substance  of  Morgan  and  Cook  (this  vol.,  797)  ob¬ 
tained  by  the  treatment  of  3  -  a  m  i  no  -4  - 1  ly  d  roxyphenyl- 
stibinic  acid  with  acetic  anhydride.  This  compound 
has  a  slight  trypanocidal  activity  against  T.  equiper- 
dmn.  In  a  similar  manner  p-nitro-o-aminophenol 
yielded  a  product  possibly  containing  5 -acelanudo--- 
hydroxyphenylslibinic  acid,  and  ‘3-hydroxy- 1 : 
isooxaziue-Q-slibmic  acid  was  obtained  in  a  poor  yield 
from  the  corresponding  -6-aminc.  Attempts  to 
prepare  the  s-carbamide  of  p-aminophenylstibinic  aci 
were  unsuccessful.  T.  H.  Moktox. 

Cerebrosides.  XI.  Partial  -synthesis  of 
kerasin  and  observations  on  nervone.  E.Ble 
and  R.  Harle  (Z.  physiol.  Chem.,  1930,  189,  -43 
253). — Treatment  of  galaetosphingosine  (psycho^1  1 
(A.,  1926,  749)  with  lignoceryl  chloride  in  pyridine  as 
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the  ordinary  temperature  affords  a  product  which, 
after  short  boiling  with  dilute  methyl-alcoholic  sodium 
hydroxide  to  hydrolyse  any  O-acyl  derivative  formed, 
furnishes  kerasin,  m.  p.  183 — 185°,  [«]g  —4-3°  (all 
rotations  arc  in  pyridine).  This  is  reduced  by  hydro¬ 
gen  in  presence  of  palladiscd  barium  sulphate  and 
alcoholic  acetic  acid  to  dihydrokerasin,  m.  p.  184°,  [a]j? 
-f5-20°.  Similar  reduction  of  nervone,  C48H9108N, 
[a)u  —3-2  (cf.  A.,  192b,  i,  1346),  affords  telrahydro- 
mvone,  m.  p.  185°,  [a]j5  -j-5-58°,  identical  with  di- 
hydrokerasin.  Treatment  of  tetrahydronervonc  with 
10%  methyl-alcoholic  hydrochloric  acid  gives  an  ester, 
hydrolysed  to  lignoccric  acid.  Nervono  differs  from 
kerasin  by  virtue  of  the  unsaturated  acyl  group 
attached  to  the  nitrogen  atom.  H.  Burton. 

ci/cfoTripeptide  from  caseinogen.  V.  S.  Sadi- 
kov  and  E.  A.  Poschiltzova  (Biochem.  Z.,  1930,  221, 
304 — 314).— When  caseinogen  is  heated  with  2% 
sulphuric  acid  at  180°  for  12  hrs.  and  the  product  is 
extracted  with  ether  a  crystalline  diprolyl-leucine, 
ra.  p.  262 — 264°  (decomp.),  is  obtained  in  2%  yield. 
Its  properties  indicate  that  it  is  a  cyclic  compound  and 
from  the  yield  obtained  the  mol.  wt.  16,360  for 
caseinogen  is  calculated.  W.  McCartney. 

Electrolytic  separation  of  a-amino-acids  in 
protein  hydrolysates.  J.  A.  Anderson  (Biochem. 
Z.,  1930,  221,  284 — 294). — At  pH  6-0  aspartic  acid  can 
bo  electrolytically  separated  in  an  almost  pure  con¬ 
dition  and  without  much  loss  from  a  mixture  of  the 
acid  with  glycine.  A  vulcanite  apparatus  containing 
fire  paper  cells  and  having  graphite  electrodes  is  used. 

W.  McCartney. 

Action  of  A7-allcali,  erepsin,  and  trypsin- 
kinase  on  compounds  of  polypeptide  nature  con¬ 
taining  [3-alanine.  E.  Abderhalden,  T.  Ryndin, 
and  E.  Schwab. — See  this  vol.,  1066. 

Significance  of  the  amino-  or  of  the  carboxyl 
group  in  polypeptides  for  the  action  of  definite 
enzyme  complexes.  E.  Abderhalden  and  F. 
.Schweitzer. — See  this  vol.,  1066. 

Action  of  A7- alkali,  erepsin,  and  trypsin-kinase 
on  isomeric  polypeptides  containing  d -alanine, 
rf-/-aminobutyric  acid,  and  Z-leucine.  E.  Abder- 
kalden  and  M.  Saito. — See  this  vol.,  1066. 

Proteins.  IX.  Degradation  of  ovalbumin  by 
bypobromite.  S.  Goldschmidt,  R.  R.  Wolfe,  L. 
Esoel,  and  E.  Gerisch  (Z.  physiol.  Chem.,  1930, 189, 
193 — 217). — -From  a  detailed  study  of  the  action  of 
bypobromite  on  ovalbumin,  whereby  leucine,  phenyl¬ 
alanine,  glutamic  acid,  arginine,  and  cystine  are 
formed  principally,  it  is  inferred  that  the  protein 
Molecule  is  attacked  at  various  points  and  not  merely 
where  free  amino-groups  occur.  During  the  attack 
lysine  and  arginine  are  very  rapidly  destroyed,  trypto- 
phan  and  tyrosine  are  probably  lialogenated,  and 
oiamirio-acids  are  broken  up  or  destroyed  slowly, 
from  what  part  of  the  molecule  the  ammonia  formed 
by  the  action  of  alkali  on  the  various  degradation 
Products  comes  is  not  known,  but  it  is  not  derived 
horn  ■C0,NH2  groups.  The  sulphur  in  ovalbumin  is 
not  all  combined  in  the  samo  way.  If  ovalbumin 
contains  long  polypeptide  chains  these  are  probably 
broken  down  in  the  manner  previously  suggested  (A., 


1929,  937),  but  the  expected  keto-acids  could  not  be 
detected.  W.  McCartney. 

j»H-Stability  regions  of  serum-albumin  and 
serum-globulin.  T.  Svedberg  and  B.  Sjogren  (J. 
Amcr.  Chem.  Soc.,  1930,  52,  2855— 2S63 ;  cf.  A.,  1929, 
203). — The  absorption  spectra  of  scrum-albumin  and 
serum-globulin  are  unaltered  by  pa  changes  except  for 
a  slight  increase  in  the  extinction  coefficients  at  high 
alkalinity.  The  curve  for  cuglobulin  is  similar  to  that 
of  serum-globulin,  but  that  of  pseudoglobulin  is 
markedly  lower.  Ultracentrifugal  measurements  show 
that  the  molecules  of  serum-albumin  and  serum- 
globulin  are  uniform  in  size  in.  the  p„  regions  of 
4-0 — 9-0  and  4-0 — 8-0,  respectively.  Outside  these 
limits  both  proteins  give  heterogeneous  solutions  in 
which  units  of  mol.  wt.  30,000 — 40,000  appear  to 
predominate,  but  in  the  ease  of  serum-globulin  this 
change  is  preceded  by  the  formation  of  aggregates  of 
high  mol.  wt.  The  changes  produced  in  the  former 
protein  at  p,t  2-2  and  11*8  and  in  the  latter  at  pn  11-8 
arc  reversed  by  neutralisation.  Pseudoglobulin  and 
cuglobulin  arc  heterogeneous,  the  latt  er  being  the  moro 
degraded.  They  do  not  produce  scrum-globulin  when 
mixed  and  are  to  be  regarded  as  purely  artificial 
products.  H.  E.  F.  Notton. 

Denatured  proteins.  H.  F.  Holden  and  M. 
Freeman  (Austral.  J.  Exp.  Biol.,  1930,  7,  13 — 26). — 
Crystalline  ovalbumin  in  ammonium  sulphate  solution 
has  [cc^d  —37-3°  at  pa  4-8 ;  on  dialysis  the  value  falls 
to  — 36-5°.  The  value  — 44-5°  of  Hewitt  (A.,  1927, 
583)  could  not  be  confirmed.  Denatured  ovalbumin 
is  found  to  have  values  of  [a]5401  ranging  from  —58-5° 
to  — 99-9°.  The  variation  is  not  due  to  the  presence 
of  native  protein.  Caseinogen  has  a  slightly  higher 
specific  rotation  in  acid  than  in  alkaline  solution ;  it 
behaves  similarly  to  denatured  ovalbumin  when  the 
effect  of  small  concentrations  of  salts  on  their  solu¬ 
bilities  is  considered.  In  this  latter  respect  mercuric 
chloride  is  abnormal,  a  saturated  solution  failing  to 
precipitate  denatured  ovalbumin  on  the  acid  side  of  its 
isoelectric  point.  F.  O.  Howitt. 

Hydrolysis  of  proteins  under  pressure.  K. 
Cronheim  (Biochem.  Z.,  1930, 222, 198— 203).— When 
ox  fibrin  is  autoclaved  for  120  min.  with  3iV-phosphoric 
acid  at  8,  4,  and  2  atm.,  respectively,  93,  52-5,  and 
22-5%  of  the  protein  is  converted  into  non-coagulablc 
substances,  whilst  with  l-5A-aeid,  the  corresponding 
percentages  are  8S-4,  37-5,  and  10-6. 

P.  W.  Clutterbuck. 

Separation  of  iodine  and  bromine  from 
iodinated  and  brominated  proteins  by  irradiation. 
F.  Lieben  and  G.  Ehrlich  (Biochem.  Z.,  1930,  222, 
221 — 225). — Iodine  and  bromine  can  be  separated  as 
iodide  and  bromide  from  artificially  lialogenated 
caseinogen,  from  Merck’s  thyreoidin,  di-iodotyrosine, 
and  thyroxine  by  irradiation  with  the  mercury  lamp. 
The  rise  of  temperature  during  irradiation  (up  to  62°) 
is  not  sufficient  to  account  for  the  separation.  The 
separation  under  the  best  conditions  may  be  more  or 
less  complete,  but  the  latter  fraction  of  the  halogen  is 
more  difficult  to  remove.  P.  W.  Clbtterbuck. 

Structure  of  the  polypeptide  associates  ob¬ 
tained  from  gelatin  and  gelatin-peptone  bymeans 
of  acetic  anhydride.  VI.  A.  Fodor  and  C. 
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Epstein  (Biochem.  Z.,  1930,  222,  226— 239).— All 
the  fractions  obtained  are  shown  on  the  grounds  of 
total  analysis,  acetyl  determinations,  titration  values, 
mol.  wts.,  etc.  to  be  derived  from  the  same  complex 
made  up  of  1  proline,  2  hydroxyproline,  2  glycine,  and 
3  alanine  groups,  acctvlated  to  different  extents.  The 
mode  of  union  of  these  groups  in  the  complex  is 
discussed  (ef.  A.,  1929, 1490).  P.  W.  Clutterruck. 

Preparation  and  molecular  size  of  gelatin- 
peptone.  M.' Franker  and  S.  Kuk  (Biochem.  Z., 
1930,  222,  240 — 242). — Gelatin,  freed  from  salts  by 
electrodialysis,  was  digested  with  pepsin  and  hydro¬ 
chloric  acid,  the  chlorine  removed  with  silver  carbon¬ 
ate,  and  the  solution  evaporated  in  a  vacuum  to  a 
brown,  amorphous  mass  which  was  fractionally 
extracted  with  methyl  alcohol.  The  mol.  wt.  of 
four  fractions  (by  depression  of  f.  p.  of  water)  varied 
from  342  to  365-3.  P.  W.  Clutterbucic. 

Ultracentrifugal  study  of  gelatin  solutions.  K. 
Krishnamurti  and  T.  Svedbero  (J.  Amer.  Chcm. 
Soo.,  1930,  52,  2897 — 2906). — The  partial  sp.  vol.  of 
gelatin  in  aqueous  solution  is  0-682,  whereas  that  of 
other  proteins  is  about  0-745.  The  difference  is 
equivalent  to  the  contraction  which  occurs  when 
gelatin  is  dissolved  in  water  (cf.  Svedbcrg,  A.,  1924, 
i,  104).  The  sp.  vol.  is  practically  unaffected  by 
temperature,  concentration,  and  pu  changes.  Its 
absorption  curve  shows  a  sharp  decrease  at  240  gg, 
but  no  maximum  at  276  gg,  as  with  other  proteins. 
Within  the  p„  range  4-6 — 6-0,  the  sedimentation 
constant  in  freshly  prepared  0-4%  solutions  corre¬ 
sponds  with  a  mol.  wt.  of  about  100,000,  and  is  not 
reproducible.  On  keeping,  the  particles  undergo 
aggregation,  the  more  so  the  nearer  the  solution  is 
to  the  isoelectric  point.  At  and  below  pn  4-0  and 
at  2hi  7-5  there  is  practically  no  aggregation  with 
time,  but  the  apparent  diffusion  constants  show  a 
marked  drift.  Sedimentation  equilibrium  measure¬ 
ments  show  that  at  pn  4-0  particles  of  mol.  wt. 
10,000 — 70,000  arc  present,  including  a  large  pro¬ 
portion  having  a  mol.  wt.  of  about  11,000.  Since 
no  protein  has  been  previously  encountered  with 
a  mol.  wt.  of  less  than  33,000,  these  last  may  be 
decomposition  products  of  the  original  gelatin.  At 
Pn  2-5  gelatin  is  completely  degraded  to  matter 
which  does  not  sediment  in  the  strongest  available 
centrifugal  field.  H.  E.  F.  Notton. 

Sources  of  error  in  organic  elementary 
analysis.  VII.  Influence  of  rubber  and  cork 
material  on  the  hydrogen  values.  J.  Lindner 
[with  F.  Hernler]  (Ber.,  1930,  63,  \B],  1672— 16S3 : 
cf.  this  vol.,  940). — The  disadvantages  of  the  custom¬ 
ary  uses  of  rubber  in  elementary  analysis  lie  chiefly 
in  its  resorptivc  power  and  permeability  for  water. 
Irregularities  due  to  the  volatilisation  of  organic 
substances  are  of  less  importance  in  the  determin¬ 
ation  of  hydrogen  than  in  that  of  carbon.  Cork 
stoppers  are  unsuitable  for  elementary  analysis  ;  the 
absorption  of  water  from  moist  air  is  not  less  than 
that  of  the  more  open  types  of  caoutchouc,  whilst  the 
permeability  is  considerably  greater.  H.  Wren. 

Carbon,  hydrogen,  and  nitrogen  determin¬ 
ations  using  a  metal  tube.  S.  Avery  and  D. 
Hayman  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  336— 


337).— A  combustion  tube  made  of  copper,  having 
air-cooled  ends  and  an  outer  jacket  of  nickel,  is 
described.  The  tube  may  be  used  to  advantage  in 
the  analysis  of  difficultly  combustible  volatile  pro¬ 
ducts.  A  nickel  tube  may  bo  used  satisfactorily  for 
determining  nitrogen  by  the  Dumas  method.  Details 
are  given  for  the  determination  of  carbon  and  hydro¬ 
gen  in  substances  containing  nitrogen. 

E.  S.  Hedges. 

Subsequent  additions  of  acid  in  Carius  com¬ 
bustions.  D.  D.  Hartley  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  328). — A  simple  device  for  adding 
without  inconvenience  a  further  quantity  of  acid  to 
a  Carius  tube  in  which  incomplete  decomposition 
has  occurred  is  described.  E.  S.  Hedges. 

Micro-determination  of  arsenic  in  organic  sub¬ 
stances.  T.  von  Fellenberq  (Mitt.  Lebensm. 
Hyg.,  1929,  20,  321—337;  Chem.  Zentr.,  1930,  i, 
1239). — After  combustion  with  hydrogen  peroxide 
and  sulphuric  acid  and  removal  of  the  arsenic  as 
trichloride,  the  arsenic  is  precipitated  as  sulphide  am! 
titrated  in  alkaline  solution  with  permanganate. 

A.  A.  Eldbidge.  , 

Determination  of  organic  nitro-compounds 
and  inorganic  nitrates  by  reduction  in  acid 
media.  J.  P.  Lelhalleur  (Ann.  Acad.  Brasil  Sci., 
1930,  2,  31 — 32). — Reduction  of  nitro-compounds  and 
nitrates  in  acid  solution  offers  no  advantages  over 
reduction  in  alkaline  solution ;  hydroxylamine  is 
probably  produced  by  reduction  of  the  nitrogen 
peroxide  present,  and  is  then  converted  into  nitrous 
oxide.  H.  F.  Giixbe. 

Test  for  lsevulose  (ketose)  in  carbohydrates. 
S.  Tasuiro  and  E.  B.  Tietz  (J.  Biol.  Chem.,  1930, 
87,  307 — 310). — A  mixture  of  concentrated  sulphuric 
acid  with  an  equal  volume  of  a  freshly-prepared  0-1% 
solution  of  bile  salts  gives  a  pink  or  purple  colour 
when  mixed  with  a  drop  of  a  solution  containing 
0-03%  or  more  of  lae  vulose,  freo  or  in  combination. 
Aldosos  give  the  reaction,  but  only  in  concentrations 
of  4 — 10%.  The  test  is  negative  with  the  blood- 
serum  of  normal  or  hypcrglycamiic  individuals  in  the 
fasting  condition,  but  positive  1  hr.  after  ingestion 
of  150  g.  of  sucrose.  It  is  almost  always  positive  in 
urine  and  invariably  negative  in  milk. 

C.  It.  Harington. 

Determination  of  lactic  acid.  K.  J.  Anselmino. 
— Sec  this  vol.,  1224. 

Detection  and  determination  of  benzoic  acid. 
J.  C.  IIarral  (Analyst,  1930,  55,  445).— The  sample 
is  extracted  with  ether,  the  ether  is  treated  "ita 
alkali,  and  the  dried  extract  is  nitrated,  reduce' 
with  zinc,  and  sodium  nitrite  solution  is  added, 
followed  by  ammonia.  In  the  presence  of  henzoa 
acid  a  yellow  coloration  results  and  the  quantity 
may  be  determined  colorimetrieally.  The  reaction 
is  not  specific  for  benzoic  acid  in  foodstuffs,  but  ou  J 
in  rare  instances  is  a  definite  colour  produced  i«  1 
absence.  D.  G.  Hu'v£,t- 

Determination  and  separation  of  picric  a" 
2:4:  6-trinitrobenzoic  acids.  C.  Ivracz  aim 
Terek  (Chom.  Obzor,  1929,  4,  213—216;  UiMJ. 
Zentr.,  1930,  i,  1781).— Tho  method  depends  on  w 
precipitation,  during  24  hrs.  at  the  ordinary 
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perature  with  alcoholic  silver  nitrate  (4  mols.),  of 
the  trinitrobcnzoic  acid,  removal  of  the  excess  of 
silver  with  sulphuric  acid,  extraction  of  the  picric 
acid  from  an  aliquot  part  with  ether,  and  precipitation 
with  nitron  acotato.  A.  A.  EldridgE. 

Determination  of  antipyrine  and  pyramidone. 
S.  Erirson  (Svcnsk  farm.  Tidskr.,  19:10,  34,  1 — 7 ; 
Cliem.  Zcntr.,  1930,  i,  1S3G). — A  method  for  the 
analysis  of  mixtures  of  antipyrine  and  pyramidone 
depends  on  the  fact  that  both  substances,  but  not 
the  products  of  boiling  pyramidone  with  hydrogen 
peroxide,  give  sparingly  soluble  picratcs. 

A.  A.  Eldridge. 

Improved  colour  standard  for  colorimetric 
determination  of  chlorophyll.  H.  B.  Sprague  and 
L.  B.  Troxler  (Science,  1930,  71,  666— 007).— A 
modification  of  the  colour  standard  previously  de¬ 
scribed  (A.,  192S,  784)  gives  more  satisfactory  results. 
(Ml  fi.o.  of  0'5%  aqueous  solution  of  malachite-green 
and  11*2  c.c.  of  0-5%  aqueous  solution  of  naphthol- 
ycllow  are  diluted  to  5500  c.c.  with  water.  Tho 
colour  in  this  standard  is  equivalent  to  that  produced 
by  11-S73  mg.  of  chlorophyll  hydrolysed  to  chloro- 
phyllins  and  diluted  to  1000  c.c.  L.  S.  Theobald. 

Formation  of  salts  by  compounds  with  several 
nitrogen  atoms  in  sulphuric  acid.  A.  Hantzsch 
(Bor.,  1930,  63,  [2?],  1782 — 1780). — Cryoscopic  deter¬ 
minations  of  mol.  wt.  show  that  compounds  con¬ 
taining  two  nitrogen  atoms  which  arc  not  united  to 
oxygon  are  present  as  completely  dissociated  di- 
sulpliatos;  thus  bcnzamidinc,  carbamides,  phenyl- 
hydrazine,  and  ethyl  hydrazinedicarboxylato  are 
present  as  the  salts  CPh:NH0(SO,H)-NH3(.SO.H), 
C0[NR2H(SO4H)2l2,  Ph-NH2(SO;H)-NH3(S04H),  and 
[•NH2(iS0.,H)-tl03Etl2,  respectively.  Guanidino,  di- 


mcthyltriazole,  and  azoimide  arc  present  as  tri¬ 
sulphates;  this  observation  is  compatible  only  with 
the  cyclic  structure  for  the  last-named  compound. 
Aminoguanidino  is  present  as  the  totrasulphato. 
Tctrazolcs  behave  irregularly,  sinco  C-phenyltetrazole 
forms  only  a  disulphatc  and  tetrazolo  a  monosulphate. 
Aminotetrazole  gives  a  pcntasulphate.  It  is  therefore 
possible  by  determinations  of  mol.  wt.  to  establish 
the  number  of  ions  formed  in  sulphuric  acid  solution 
and  thence  to  determine  for  compounds  with  several 
nitrogen  atoms  the  number  of  such  atoms  which 
participate  in  salt  formation.  This  is  true  also  for 
certain  oxygen  compounds  with  respect  to  their 
tendency  to  produce  oxonium  sulphates.  Phenols 
and  phenolic  ethers  dissolve  in  sulphuric  acid  with 
initial  production  of  normal  oxonium  sulphates 
[Ar’OH2JS04H  and  [Ar-0-CH3H]S04H,  which  rapidly 
yield  cations  of  abnormally  low  mol.  wt.  This  is 
duo  to  subsequent  passage  into  isomeric  quinonoid 
or  quinolide  oxonium  sulphates  H2;C6H4:0:H]'iS04H 
and  addition  of  several  molecules  "of  sulphuric  acid 
to  the  unsaturated  ring.  H.  Wren. 

Determination  of  alkaloids.  G.  Graziani. — 
See  this  vol.,  1224. 

Micro-determination  of  proteins.  R.  Winter- 
nitz  and  Z.  Stary  (Mikrochom.,  1930,  8,  252 — 250). 
— A  quantity  of  the  solution  containing  not  more  than 
1-5  mg.  of  protein  is  centrifuged  for  15  min.  with 
2  c.c.  of  20%  trichloroacetic  acid,  the  liquid  decanted, 
and  the  precipitate  washed  with  4%  trichloroacetic 
acid,  and  heated  with  a  mixture  of  sulphuric  and 
phosphoric  acids  to  destroy  organic  matter.  The 
mixture  is  diluted  to  17-5  c.c.,  7-5  e.c.  of  Nessler 
solution  are  added,  and  the  colour  developed  is  com¬ 
pared  with  a  series  of  standards.  A.  R.  Powell. 


Biochemistry. 


Regulation  of  respiration.  XXXIV.  Carbon 
fioxide  content  of  frog's  brain  with  different 
oxidations.  D.  A.  McGinty  (Amer.  J.  Physiol., 
J930,  93,  528 — 535). — The  brain-carbon  dioxide 
increases  with  oxygen  pressure  and  is  decreased  in  the 
presence  of  cyanide.  The  buffering  power  of  frog’s 
brain  is  greater  than  that  of  muscle,  but  less  than  that 
of  blood.  E.  Boyland. 

Ability  of  marine  fishes  to  remove  oxygen 
from  sea-water.  F.  G.  Hall  (Amcr.  J.  Physiol., 
1930, 93, 417 — 421 ). — Whilst  the  toad  fish  can  remove 
all  the  dissolved  oxygen  from  sea-water,  most  fish  can 
remove  the  oxygen  only  to  a  partial  pressure  of  2 — 16 
m,n-  The  mackerel  must  move  forward  through  the 
watcr  in  order  to  obtain  sufficient  oxygen. 

E.  Boyland. 

Oxygen  capacity  of  repeatedly  recrystallised 
oxyhaemoglobin.  3.  Sziklay  (Biochem.  Z., 
|M30,  223,  373— 378).— 1 The  capability  of  the  oxy- 
nsmoglobin  to  combine  with  oxygen  is  not  affected  by 
repeated  recrystallisation  from  dilute  alcohol. 

W.  McCartney. 

Resistance  of  haemoglobin  to  sodium  hydr- 
G'  Francke  (Biochcm.  Z„  1930,  222,  482— 
b-— Spectroscopic  examination  of  blood  solutions  of 


various  concentrations  treated  with  a  constant  con¬ 
centration  of  sodium  hydroxide  shows  that  there  is  a 
parallelism  between  the  time  which  passes  before  the 
oxyhacnioglobin  bands  disappear  and  the  haemoglobin 
content.  W.  McCartney. 

Green  haemin  from  blood  hsemin.  0.  War¬ 
burg  and  E.  Negei.ein  (Bcr.,  1930,  63,  \B],  1810 — 
1818). — Haemin,  from  ox  blood,  dissolved  in  aqueous 
n’ridinc,  is  treated  at  50°  with  a  solution  of  hydrazine 
lydroehloride  and  sodium  hydroxide  in  a  rapid  stream 
of  oxygen.  The  mixture  is  cooled  and  filtered  and 
the  filtrate  is  extracted  with  ether  to  remove  a  yellow 
substance  and  then  with  chloroform,  into  which  the 
green  haemin  passes.  It  is  stable  only  in  the  presence 
of  pyridine.  Treatment  of  the  substance  with  methyl- 
alcoholic  hydrogen  chloride  gives  a  green  ester, 
C3GH40OrN4Cl4Fc  (±10,  ±1H).  Reduction  of  the 
ester  with  palladium  and  hydrogen  or  with  cysteine 
gives  a  substance  resembling  totrachloromesopor- 
phyrin.  H.  Wren. 

Preparation  of  crystalline  methsemoglobin. 
A.  Denes  (Biochcm.  Z.,  1930,  223,  481—488).— 
Oxyhaemoglobin  (horse)  kept  in  suspension  for  several 
weeks  at  a  temperature  which  may  vary  from  0°  to  not 
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much  above  the  ordinary  temperature,  is  converted 
into  mctluemoglobin,  which  can  readily  bo  recrystall¬ 
ised  from  dilute  alcohol.  The  methsemoglobin  is  less 
soluble  than  that  prepared  by  other  methods,  but 
otherwise  its  properties,  particularly  as  regards 
absorption  of  light,  are  the  same  as  those  described  by 
other  workers.  The  iron  content  of  the  methamio- 
globin  is  the  same  as  that  of  oxylucmoglobin. 

W.  McCartney. 

Identity  of  haematoporphyrins  from  various 
species  of  blood.  E.  Leiicola  (Biochem.  Z.,  1930, 
223,  436 — 442). — Aqueous-alcoholic  solutions  of 
hannatoporphyrin  from  the  ox  and  the  horse  absorb 
the  same  amount  of  visible  light,  but  similar  solutions 
of  hfeinatoporphyrin  from  the  pig  absorb  considerably 
more.  With  alcoholic  solutions  the  differences  in  the 
amount  of  light  absorbed  may  be  greater  in  the  caso  of 
individuals  of  the  same  species  than  in  that  of  animals 
of  different  species.  It  is  possible  that  haunatopor- 
phyrin  prepared  in  the  usual  way  is  not  a  single  sub- 
stanco  and  undergoes  alteration  during  preparation. 

W.  McCartney. 

Determination  of  bilirubin  in  blood-serum. 
L.  Heilmeyer  and  W.  Krebs  (Biochem.  Z.,  1930, 
223, 352 — 364). — In  addition  to  bilirubin  the  alcoholic 
extract  of  scrum  may  contain  a  yellow  dye  which  can¬ 
not  be  diazotised  and  hence  colorimetric  determin¬ 
ations  of  bilirubin  as  azo-dye  sometimes  give  unsatis¬ 
factory  results.  Satisfactory  results  can  be  obtained 
by  a  modification  of  the  methods  of  Thannhauser  and 
Andersen  (A.,  1922,  ii,  671)  and  of  Jendrassik  and 
Czike  (A.,  1928,  1392)  in  which  the  use  of  a  simplified 
spectrophotometer  is  substituted  for  colorimetric 
comparisons.  W.  McCartney. 

Determination  of  direct  and  indirect  blood- 
bilirubin.  U.  De  Castro  (Z.  ges.  exp.  Med.,  1929, 
67,  673 — 6S2  ;  Chem.  Zentr.,  1930,  i,  1663).— For  the 
isolation  of  indirect  bilirubin  1  c.c.  of  serum  is  shaken 
and  centrifuged  with  2  c.c.  of  chloroform  and  the 
chloroform  removed  by  a  current  of  air  and  immersion 
in  warm  water.  The  bilirubin  is  dissolved  in  0-1 
c.c.  of  chloroform  and  0-9  c.c.  of  alcohol  and  deter¬ 
mined  colorimetrically  with  Ehrlich’s  reagent.  Direct 
bilirubin  is  first  oxidised  by  means  of  increasing 
quantities  of  Sabatini’s  reagent  (nitrous  acid). 
Determinations  were  made  in  jaundice  and  hepatic 
disease.  A.  A.  Eldridge. 

Use  of  buffer  citrate  solution  as  a  diluent  and 
preservative  for  red  blood-cells.  L.  J.  Schultz 
(J.  Lab.  Clin.  Med.,  1929,  14,  674). 

Chemical  Abstracts. 

[Apparatus  for]  blood  chemistry  determin¬ 
ations.  W.  G.  Gamble,  jun.  (J.  Lab.  Clin.  Med., 
1929,  14,  684.  Chemical  Abstracts. 

Action  of  blood-catalase.  G.  Francke  (Bio¬ 
chem.  Z.,  1930,  222,  416 — 424). — The  action  of  the 
catalase  in  dilute  (1  :  1000)  blood  solutions  is  not 
affected  by  the  presence  of  sodium  chloride  in  con¬ 
centrations  up  to  0-00075%,  nor  is  this  action 
influenced  when  red  blood-corpuscles  are  washed  with 
1-5%  sodium  chloride  solutions  or  when  serum  is 
added  to  the  corpuscles  in  amounts  such  that  tho 
ratio  of  corpuscles  to  serum  is  the  same  as  it  is  in  blood. 
In  solutions  of  washed  blood-corpuscles,  free  from 


serum,  the  activity  of  the  catalase  decreases  consider¬ 
ably  in  24  hrs.  W.  McCartney. 

Determination  of  the  activity  of  catalase  in 
leucocytes.  K.  Iglaueh  (Biochem.  Z.,  1930,  223, 
470 — 477). — -The  leucocytes  in  S— 10  c.c.  of  venous 
blood  are  isolated  by  a  modification,  in  which  sodium 
citrate  is  used  for  defibrination,  of  Szilard’s  method 
(Pflugor’s  Archiv,  1926,  211,  597)  and  tho  activity  of 
the  catalase  which  they  contain  is  expressed  by  the 
number  of  mg.  of  hydrogen  peroxide  decomposed  in 
30  min.  per  million  leucocytes.  At  17°  this  number 
lies  between  6  and  11  for  healthy  persons,  but  maybe 
less  in  the  caso  of  diseased  persons. 

W.  McCartney. 

Light  and  catalase.  H.  Koeppe  (Strahlenther., 

1929,  34,  598—604;  Chem.  Zentr.,  1930,  i,  1803).- 
Blood-catalase  is  regarded  as  storing  radiant  energy. 

A.  A.  Eldridge. 

Lipins  of  blood-plasma.  H.  Tiieorell  (Bio¬ 
chem.  Z.,  1930,  223,  1 — 99). — When  a  cholesterol 
suspension  is  added  to  horse  scrum  or  plasma,  part  of 
tho  cholesterol  passes  into  clear  solution.  Similarly, 
lecithin  and  phosphatides  stirred  with  serum  pass  partly 
into  solution.  This  lipin  fraction  in  solution  may  be 
salted  out  by  ammonium  sulphate  along  with  both  the 
fibrinogen  and  the  globulin  fractions.  The  fractions 
precipitated  by  salting  out  and  by  electrodialysis  con¬ 
tain  the  lipin  in  definite  proportions,  tho  chol¬ 
esterol  :  lipin-phosphorus  ratio  decreasing  from  fibrino¬ 
gen  to  globulin  to  albumin.  The  antagonistic  action 
of  cholesterol  and  lecithin  on  haemolysis  of  blood-cor¬ 
puscles  is  confirmed.  Both  cholesterol  and  lecithin 
have  a  powerful  inhibitory  action  on  the  rate  of  sinking 
of  corpuscles,  tho  effect  being  duo  to  adsorption  of  the 
negatively-charged  lipin  on  the  corpuscles.  Plasma- 
cholesterol  is  present  in  a  form  readily  extractable  by 
ether  when  the  j)K  is  5-5 — 6.  Ether  extraction 
experiments  show  that  fibrinogen  and  euglobulin  form 
compounds  with  cholesterol  which  arc  dissociated  at 
6  and  5-5 — 6,  respectively7,  the  reaction  being 
demonstrated  by  addition  of  cholesterol  suspensions  to 
be  reversible.  Albumin  combines  with  cholesterol 
on  the  acid  side  of  this  pn.  Only  that  portion  of 
cholesterol  which  is  not  united  with  fibrinogen  and 
globulin  can  inhibit  the  sinking  of  corpuscles.  The 
velocities  of  cataphoretic  migration  of  fibrinogen, 
globulin,  aDd  albumin  aro  as  1  :  1  to  8  :  5. 

P.  W.  Clutterbuck. 

Fat  and  cholesterol  contents  of  serum  from  . 
rabbits  kept  in  air  at  low  pressures.  W.GwnH> 
(Biochem.  Z.,  1930,  222,  290— 300).— The  increases,  • 
due  to  living  for  <4 — 6  days  in  an  atmosphere  at  3a0  j 
mm.  pressure,  in  the  fat  and  cholesterol  contents  ot  J 
serum  of  rabbits  aro  much  greater  than  the  correspond¬ 
ing  increases  caused  byfastingforthesameperiodsan 

are  related  to  fatty  degeneration  of  the  liver  and  dis¬ 
appearance  of  glycogen,  which  also  result  from  1'™= 
in  low-pressure  atmospheres.  W.  McCartney. 

Photometric  determination  of  seruimcho- 
lesterol.  E.  Brill  and  G.  Hope  (Munch.  medM^’ 

1930,  77,  142—144;  Chem.  Zentr.,  1930,  i, 

The  use  of  a  step-photometer  is  recommended 
Normal  serum  contains  110 — 250  (mean  170)  mg*  P  j 
100  c.c.  A.  A.  Eldridge. 
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Determination  of  blood-cholesterol.  E.  M. 
Day  and  A.  Bolliger  (Austral.  J.  Exp.  Biol.,  1930, 
7,41 — 44). — Blood  or  plasma  (1  c.c.)  is  dried  on  filter- 
papers  and  extracted  with  chloroform.  5  C.c.  aliquot 
parts  of  the  total  extract  (15  c.c.)  are  treated  with 
acetic  anhydride  (2  e.c.)  and  sulphuric  acid  (0-1  c.c.) 
and  the  cholesterol  is  determined  colorimetrically  as  in 
the  method  of  Myers  and  Warded  (A.,  1918,  ii,  461). 
The  results  are  in  close  agreement  (i5%)  with  those 
obtained  by  percolation  methods.  F.  O.  Howitt. 

Citric  acid  content  of  human  blood-serum.  B. 
Benni,  B.  ScherstEin,  and  0.  Ostberg  (Biochem.  Z., 
1930,  223,  443 — 444). — The  citric  acid  content  of  the 
blood-serum  of  11  healthy  persons  ranged  from  1-5  to 
3-75  mg.  per  100  c.c.  and  that  of  the  serum  of  44 
diseased  persons  from  0-9  to  4-8  mg. 

W.  McCartney'. 

Acetylmethylcarbinol  and  (Sy-butylene  glycol 
in  the  blood  of  the  higher  animals.  M.  Lemoigne 
and  P.  Monguillon  (Compt.  rend.,  1930,  191,  80— 
82).— Acetylmethylcarbinol  and  Py-butylcne  glycol 
have  been  identified  (cf.  this  vol.,  1071)  in  the  blood 
of  the  ox  and  sheep.  C.  C.  N.  Vass. 

Total  sugar  of  blood  and  urine.  III.  Re¬ 
ducing  action  of  glutathione.  M.  R.  Everett  (J. 
Biol.  Chem.,  1930,  87,  761— 765).— Values  are  given 
for  the  reducing  power  of  glutathione  in  terms  of  dex¬ 
trose  as  determined  by  four  different  methods.  The 
reagents  of  Folin  (A.,  1929,  714 ;  1926,  648)  are  most 
affected  by  glutathione,  but  those  of  Benedict  (cf. 
A.,  1929,  837)  and  Sumner  (A.,  1925,  i,  1491)  scarce!)' 
at  all.  Glutathione  does  not  account  for  the  hydro- 
lysable  sugar  (A.,  1929, 89)  of  the  blood.  Glutathione, 
together  with  a  part  of  the  hydrolysable  sugar,  is  re¬ 
moved  from  blood  by  the  zinc  hydroxide  method  of 
Somogyi  (this  vol.,  SOI)  for  protein  precipitation. 

C.  R.  Harington. 

Coloured  glass  standards  [in  blood  analysis]. 
HR.  Mattice  (J.  Lab.  Clin.  Med.,  1929,  14,  868— 
875).— Methods  for  the  determination  of  sugar, 
nitrogen,  and  uric  acid  are  described. 

Chemical  Abstracts. 

Determination  of  uric  acid  in  blood-serum.  L. 
Heilmeyer  and  W.  Krebs  (Biochem.  Z.,  1930,  223, 
365 — 372). — A  modification  of  Folin’s  method  for 
determination  of  uric  acid  (A.,  1923,  ii,  196)  is 
described.  The  preparation  of  a  solution  for  com¬ 
parison  is  unnecessary,  measurements  being  made  with 
a  simplified  spectrophotometer.  W.  McCartney'. 

Determination  of  residual  nitrogen  of  the  blood 
of  inhabitants  of  the  tropics.  P.  J.  T.  van  Berk- 
Hout  (Med.  Dienst  Volksgezondheid  Ned. -Indie, 
1930,  i,  30— 43).— No  difference  could  be  detected 
oetween  the  residual  nitrogen  of  the  blood  of  14 
healthy  Europeans  and  21  natives,  the  average  value 
taing  31  mg.  per  100  c.c.  P.  W-  Clutterbhck. 

Proteins.  VII.  Solubility  of  fibrinogen  in 
concentrated  salt  solutions.  M.  Florkin  (J.  Biol., 
Cnem-,  1930,  87,  629— 649).— In  the  preparation  of 
tibnnogen  the  maintenance  of  a  low  temperature  and 
u  avoidance  of  alkalinity  are  essential ;  citrated  horse 
Wood-plasma  was  kept  at  0°  for  24  hrs.,  filtered, 
“fought  topH  6-0  with  hydrochloric  acid,  and  cautiously 


treated  with  an  equal  volume  of  saturated  sodium 
chloride  solution  at  pa  6-0;  the  precipitate  was 
collected  and  dissolved  in  5%  sodium  chloride  at 
jhi  6-0,  the  precipitation  and  re-dissolution  being  thrice 
repeated.  For  the  individual  solubility  determinations 
the  fibrinogen  was  reprccipitated  with  the  appropriate 
salt  until  free  from  sodium  chloride.  Values  are  given 
for  the  solubility  at  25°  of  fibrinogen  in  concentrated 
solutions  of  sodium  chloride  at  j)H  5-8,  ammonium 
sulphate  at  p„  6-0  and  6-6,  and  potassium  phosphate 
at  pa  6-6.  The  results  indicate  that  in  the  equation 
log/S=p—  Ksy.,  which  defines  the  solubility  of  a 
protein  in  concentrated  salt  solutions  (cf.  Cohn, 
Physiol.  Rev.,  1925,  5,  359),  the  salting-out  factor  Ks 
is  a  constant  for  a  given  protein  and  salt  independent 
of  variations  in  temperature  and  pa ;  of  the  various 
blood-proteins  in  ammonium  sulphate  solution, 
fibrinogen  shows  the  highest  value  for  Ks.  The  value 
of  varies  for  fibrinogen  from  2-81  at  pn  6-6  to  2-51 
at  pa  6-0,  indicating  that  the  protein  has  an  acid 
isoelectric  point.  C.  R.  Harington, 

Influence  of  bydrogen-ion  concentration  on  the 
precipitation  of  serum-proteins  by  salts.  III. 
D.  von  Klobusitzky  (Biochem.  Z.,  1930,  223,  120 — 
129). — The  author’s  previous  work  (A.,  1929,  1095)  on 
the  precipitation  of  horse  serum  and  electrodialysed 
serum-albumin  and  -globulin  in  acid  and  alkaline 
media  by  equimolecular  solutions  of  sodium  chloride, 
sodium  sulphate,  ammonium  sulphate,  and  magnesium 
sulphate  is  continued.  The  following  salt  concen¬ 
trations  are  necessary  just  to  bring  about  turbidity : 
with  acid  serum  Ar-sodium  chloride  or  sulphate,  T5JV- 
ammonium  sulphate,  and  3AT-magnesium  sulphate; 
with  normal  serum  2Ar-sodium  sulphate  3Ar-ammon- 
ium  sulphate  (3-5AT-sodium  chloride  has  no  effect) ; 
with  acid  globulin  solutions  the  same  results  are 
obtained  with  the  exception  of  magnesium  sulphate, 
when  2Ar-sulphate  is  required;  with  electrodialysed 
albumin  solutions,  l-5Ar-sodium  chloride,  M-sodium 
sulphate,  2-5rV-ammonium  sulphate  (3-5iV-magnesium 
sulphate  has  no  effect) ;  with  alkaline  medium  only 
ammonium  and  magnesium  sulphates  have  any  effect 
on  whole  serum.  P.  W.  Clutterbuck. 

Tryptophan  content  of  sera  and  of  fractions 
salted  out  with  ammonium  sulphate.  E.  Ohls- 
SON  (Skand.  Arch.  Physiol.,  1929,  58,  77 — 89 ;  Chem. 
Zentr.,  1930,  i,  1167 — 1168). — In  experiments  with 
horse  and  rabbit  sera  the  albumin  :  globulin  ratio 
varied  considerably  between  individuals  of  the  same 
species;  increasing  dilution  diminishes  the  globulin 
fraction.  Horse  serum-globulin  contains  4-31 — 
5-27%  (average  4-77%)  of  tryptophan,  the  albumin 
containing  0-87 — 1-22  (1-03)%.  Gravid  rabbit 
globulin  contains  3-5 — 4-2  (3-68)%,  and  the  albumin 
0-76 — 0-95  (0-82)%  of  tryptophan.  The  globulin: albu¬ 
min  ratio  y=(x— 0-99)/(4-45—  x)  for  concentrated,  or 
(t-1-05)/(4-88-x)  for  dilute,  solutions,  where  x  is  the 
percentage  of  tryptophan  in  the  total  protein. 
Methods  for  the  determination  of  tryptophan  are 
discussed.  May  and  Rose’s  method  was  preferred. 

A.  A.  Eldridge. 

Micro-apparatus  for  determination  of  alkali 
reserve.  H.  W.  Mook  (Biochem.  Z.,  1930,  223, 
152 — 160). — The  apparatus  employs  the  same 
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principle  as,  and  affords  as  great  an  accuracy  as,  that 
of  the  Van  Slyke  apparatus,  but  it  requires  only  a 
very  small  amount  of  serum  (about  50  mm.3). 

P.  W.  Clutterbuck. 

Modification  of  the  Kramer-Tisdall  method  for 
the  microchemical  determination  of  ionisable 
calcium  in  blood-plasma.  W.  R.  Tweedy  and 
F.  C.  Koch  (J.  Lab.  Clin.  Med.,  1929, 14, 747—750).— 
The  calcium  oxalate  is  washed  with  a  saturated 
solution  of  calcium  oxalate  in  0-5%  ammonia  solution. 

Chemical  Abstracts. 

Blood  of  cattle  and  sheep  in  Victoria  (Aus¬ 
tralia).  J.  H.  Norris  (Austral.  J.  Exp.  Biol.,  1930, 
7, 3 — 4 ;  cf.  this  vol.,  360). — The  inorganic  phosphorus, 
total  acid-soluble  phosphorus,  and  iron  content  of  the 
blood  of  cattle  are  given.  F.  0.  Howitt. 

Blood-coagulation.  XXIII.  Cause  of  inability 
to  coagulate  in  peptone  shock.  B.  St  user  and 
K.  Lang  (Biochem.  Z.,  1930,  222,  313— 323).— The 
inability  to  coagulate  of  the  blood  of  dogs  suffering 
from  peptone  shock  is  caused  by  inhibition  of  glyco¬ 
lysis  in  the  blood.  Glycolysis  can  be  re-established 
and  capability  to  coagulate  restored  by  inspiration  of 
carbon  dioxide.  Injection  of  peptone  causes  increase 
in  the  globulin  fraction  of  the  proteins  of  the  serum. 
Peptone  shock  is  not  counteracted  by  injection  of 
“  germanin.”  There  is  no  relation  between  the 
inhibition  of  coagulating  power  in  peptone  shock. and 
the  accompanying  reduction  in  blood-pressure. 

.  '  W.  McCartney. 

Effect  of  reduction  in  atmospheric  pressure  on 
blood-coagulation  and  on  the  blood-platelets.  E. 
IColozs  (Biochem.  Z.,  1930,  222,  301—312). — There  is 
an  increase  in  the  rate  of  coagulation  of  the  blood  and 
of  the  amount  of  thrombocytes  it  contains  as  well  as 
an  increase  in  the  ratio  of  thrombocytes  to  erythrocytes 
in  rabbits  and  guinea-pigs  as  a  result  of  keeping  them 
for  a  few  days  at  pressures  of  270 — 390  mm.  The 
reduction  in  the  time  of  coagulation  persists  long  after 
restoration  to  ordinary  atmospheric  pressure,  but  the 
normal  number  of  thrombocytes  is  more  rapidly 
re-established.  Irradiation  of  the  animals  causes  the 
number  of  thrombocytes  to  increase,  but  does  not 
affect  the  number  of  erythrocytes  or  the  time  of 
coagulation.  ‘  W.  McCartney. 

Methods  in  blood-coagulation  experiments. 
Isolation  of  antiprothrombin  from  blood  and 
tissues,  H.  J.  Fuchs  (Biochem.  Z.,  1930,  222, 
470—481). — Experimental  details  and  improvements 
are  discussed  and  a  method  for  the  quantitative 
isolation  of  antiprothrombin ,  is  described. 

i  W.  McCartney. 

Determination  of  the  activity  of  stabilisers  and 
of  coagulants  in  blood.  S.  S.  Briuchonenko  and 
V.  D,  Jankovski  (Biochem.  Z.,  1930,  223,  330— 
340). — A  description  of  methods.  W.  McCartney. 

■  Blood-groups.  R.  D.  de  la  Riviere  and  N. 
Kossovitch  (Ann.  Inst.  Pasteur,  1930,  45,  107—153), 
—A  discussion  of  the  theoretical  principles  underlying 
the  determination  of  the  blood-groups  by  agglutin¬ 
ation  tests,  and, the  application  of  such  determinations 
to  the  study  of  heredity  and  ethnology.  The  legal, 
criminal,  and  pathological  aspects,  of  agglutination 
tests  are  indicated.  The  blood-groups  of  animals  are 


similar  to  those  found  in  man.  Hemoglobin  plays  no 
part  in  agglutination.  J.  H.  Birkinshaw. 


Composition  of  nerve  tissue.  Aromatic 
amino-acid  content  of  the  cerebral  cortex  of  man 
and  other  animals.  D.  Zuverkaloy  (Biochem.  Z., 
1930,  223,  145 — 151). — The  distribution  of  tyrosine 
and  tryptophan  in  the  grey  matter  of  various  regions  of 
the  brain  of  man,  the  dog,  and  the  ram  is  investigated. 
With  man  and  the  dog,  the  frontal  lobes  contain  most 
amino-acids  and  the  central  zone  least  tryptophan, 
whilst  with  the  ram  no  difference,  is  found. 

P.  W.  Clutterbuck.  , 

Glutathione  content  of  human  placenta  and 
denervated  gastrocnemius  of  the  toad.  J.  di  L. 
Lira  (Compt.  rend.  Soc.  Biol.,  1929,  102,  4G9 — 470; 
Chem.  Zentr.,  1930,  i,  1486). — The  former  contains 
0-029 — 0-038%,  the  latter  0-014—0-018%  (normal), 
0-012 — 0-017%  (denervated)  of  glutathione. 

A.  A.  Eldridge. 

Action  of  carbon  monoxide  on  the  metallic 
compounds  of  glutathione.  H.  Hartmann  (Bio¬ 
chem.  Z.,  1930,  223,  489— 493).— In  an  alkaline 
medium  glutathione  forms  with  nickel  and  carhon 
monoxide  a  compound  in  which  there  are  4  mols.  of 
monoxide  to  Lg.-atom  of.  nickel,  but  no  such  com¬ 
pound  is  .  formed  with  iron,  cobalt,  manganese,  or 
copper.  "  The  nickel  compound  does  not  undergo 
photochemical  dissociation.  Since  cysteine  forms  a 
compound  with  iron  and  carbon  monoxide  but  not 
with  nickel  and  the  oxide,  the  decomposition  of 
glutathione  .when  boiled  with  water  can  be  followed 
and  cysteine  can  be  determined  in  the  presence  of 
glutathione  (cf.  Cremer,  A.,  1928,  623;  1929,  686). 

W.  McCartney. 

Amylase  in  the  extracts  of  the  salivary  glands 
of  the  silk-worm  larva  (Bonibyi c).  S.  Matsu- 
mura  (Bull.  Sericulture  and  Silk  Inch,  Japan,  1930, 
2,  4—5). — Aqueous  glycerol  extracts  of  the  salivary 
glands  of  the  silkworm  hydrolyse  soluble  starch  to 
dextrin  aiid  sugar  and  glycogen  to  dextrose  with 
optimum  activity  at  pa  6-6 — 7-1.  In  the  absence  cf 
sodium  chloride  the  enzyme  is  almost  inactive.  Ex¬ 
tracts  made  from  European  varieties  of  silkworm  arc 
less  active  than  similar  preparations  from  the  Chinese 
and  Japanese  varieties.  W.  0.  Kekmack. 


Cypridina  luciferin.  S.  Kanda  (Sci,  Papers  Inst- 
Phys.  Chem.  Res.  Tokyo,  1930,  13,  246-247).' 
Cypridina.  luciferin,  isolated  by  precipitation  wit 
ammonium  sulphate  or  with  benzene,  contains  re¬ 
spectively  3-72%  and  5-91%  N,  together  with  a  W 
amount  of  phosphorus,  and  is  considered  to  % 
lecithin-like  compound.  A.  I.  Vogel. 

Oxidative  catalysts  of  insects.  P.  R°na,  J -V 
Parfentjev,  and  H.  Lippmann  (Biochem.  Z..  l  • 
223,  205— 212).— The  ash  of  a  number  of  insects'® 
analysed  and  its  action  on  the  oxidation  of  cy» 
investigated.  The  presence  of  copper  and  ^ 
in  the  ash  considerably  accelerates  the  oxid»ti<®>  ^ 
after  removal  of  these  metals,  the  residue  »  0j 
accelerate  oxidation  due  to  the  presence  Oi  %  _ 
lead  and  other  metals.  P.  W.  CluttERB 

Iridescent  colours  of  birds  and  insects.  (  . . 

Rayleigh  (Proc.  Roy.  Soc.,  1930,  A,  128,  6- 
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—Reflexion  and  transmission  spectra  of  various 
butterfly  and  beetle  wings  have  been  examined. 
Moist  gaseous  chlorine  does  not  destroy  the  colours  of 
Morpho  or  of  Urania,  although  the  black  background 
is  bleached,  nor  does  it  decolorise  the  metallic  beetles. 
The  colours  of  all  kinds  of  feathers  are,  however, 
rapidly  destroyed.  Peacock  feathers  undergo  a 
progressive  colour  change  in  ultra-violet  light,  the 
colours  becoming  more  refrangible ;  other  feathers (e.g., 
parrot)  even  when  blue  are  slowly  decolorised  without 
change  of  refrangibility.  It  is  contended  that 
although  fading  under  light  or  chlorine  in  certain  cases 
favours  the  idea  of  a  pigment,  this  view  cannot  be 
maintained.  The  fading  must  rather  be  attributed  to 
the  destruction  of  an  interference  structure. 

L.  L.  Bircumshaw. 

Distribution  of  nitrogen,  phosphorus,  iron,  and 
sulphur  in  the  myosin  and  myostromin  of  heart- 
muscle.  M.  J.  Galvialo  and  C.  J.  Kreines  (Bio- 
chem.  Z.,  1930,  222,  123— 134).— The  proteins  of 
heart-muscle  may  be  separated  into  groups,  the 
myosin  group  extractable  with  acid  buffer  (jjn  4-95  or 
4-3)  or  with  dilute  acetic  acid  (O' 25%),  and  the 
myostromin  group  extractable  with  alkaline  buffer 
(pH  9-1)  or  with  dilute  sodium  hydroxide  (0-25%).  A 
table  summarises  the  percentage  of  nitrogen,  carbon, 
hydrogen,  phosphorus,  iron,  and  sulphur  in  the  two 
fractions.  The  phosphorus,  iron,  and  sulphur  con¬ 
tents  of  the  myosin  are  much  less  than  of  the  myostro¬ 
min.  P.  W.  Clutterbuck. 

Colloidal  properties  of  the  myosin  and  myo¬ 
stromin  of  heart-muscle.  G.  E .  Vla  dimirov  (Bio- 
chem.  Z.,  1930, 222, 135 — 149). — Myosin  and  myostro¬ 
min  are  hydrophilic  and  hydrophobic  colloids 
respectively,  their  isoelectric  points  being  at 
6-0— 6'3  and  5-0 — 5-5,  ,  They  have  the  same  specific 
refraction.  P.  W.  Clutterbuck. 

Isolation  of  muscle-adenylic  acid  from  kidneys. 
0.  Embden  and  H.  J.  Deuticke  (Z.  physiol.  Chem., 
1930,  190,  62 — 66). — An  adenylic  acid  isolated  from 
fresh  calf’s  kidney  was  identical  with  the  muscle- 
adenylic  acid  obtained  from  skeletal  muscle  as' shown 
by  m.  p.  and  by  the  liberation  of  0-2  of  the  total 
nitrogen  as  ammonia  under  the  action  of  an  enzymic 
from  rabbit  muscle.  J.  K.  Birkixshaw. 

Substances  in  the  thyroid  gland  containing 
iodine.  G.  Lunde  and  K.  Wulfert  (Endokrinol., 
1929,  4,  321—333;  Chem.  Zentr.,  1930,  i,  1487).— 
The  gland,  after  trituration  with  sand,  was  repeatedly 
extracted  with  water  and  the  extract  treated  with 
alcohol,  acetone,  uranyl  phosphate,  ammonium  sul¬ 
phate,  or  picric  acid.  Of  the  precipitates  (containing 
0-19 — 0-20  mg.  of  iodine  per  100  g.)  that  obtained  with 
ammonium  sulphate  was  richest  in  iodine. 

A.  A.  Eldridc-e. 

Histochemical  detection  of  iodine.  U.  Hint- 
2  elm  a  xx  (Z.  Wiss.  Mikros..  1930, 46, 486—487 ;  Chem. 
Zentr.,  1930,  i,  1833).— When  organs  are  fixed  in 
formaldehyde  and  thallous  acetate  (1%)  solution, 
yellow  crystals  of  thallous  iodide  are  formed  in  the 
t!SS»e.  A.  A.  Eldridge. 

Presence  and  distribution  of  titanium  in 
Armais.  G.  Bertrand  and  (Mme.)  Voroxca- 


Sfirt  (Bull.  Soc.  chim,,  1930,  [iv],  47,  643— 646).— 
See  A.,  1929,  1098. 

Protein  in  dental  enamel.  T.  Rosebury  (J. 
Dental  Res.,  1930, 10, 187 — 213). — Soluble  protein  was 
not  found.  The  substance  insoluble  in  acid  consisted 
chiefly  of  a  protein  closely  related  to  neurokeratin; 
the  average  content  was  0-42%  of  the  dry  (105°) 
enamel.  Chemical  Abstracts. 

Best's  method  of  staining  glycogen.  K. 
Jeffers  (Bioehem.  Z.,  1930,  223,  184— 189).— Solu¬ 
tions  of  soluble  starch  and  of  glycogen  are  mixed  with 
solutions  of  cannine  and  the  amount  of  dye  combined 
is  determined  by  removing  the  carmine-carbohydrate 
complex  and  either  determining  the  residual  carmine 
colorimetrically  or  analysis  of  the  complex  itself. 
Very  variable  results  are  obtained,  but  the  small 
amount  of  pigment  uniting  favours  the  view  that  the 
process  is  one  of  adsorption.  P.  W.  Cluttebbuck. 

Micro-determination  of  lipins  in  tissues.  S. 
Osato  and  M.  Heki  (J.  Biol.  Chem.,  1930,  87,  541 — 
557): — The  tissue  is  frozen  and  finely-ground,  with 
the  addition  of  small  amounts  of  water,  in  a  chilled 
mortar;  the  resulting  powder  is  transferred  to  a 
flask  with  the  aid  of  a  mixture  of  3  parts  Of  alcohol 
and  1  part  of  ether,  repeated  rinsings  with  a  mixture 
of  equal  parts  of  alcohol  and  ether  being  employed, 
and  the  mixture  is  kept  some  hours  at  the  ordinary 
temperature,  or  heated  to  the  b.  p.  and  filtered.  The 
filtrate  contains  the  whole  of  the  lipins  and  may  be 
utilised  for  their  fractional  determination  by  standard 
methods.  C.  R.  Harington. 

Corpora  lutea  of  mouse  with  special  reference 
to  fat  accumulation  during  cestrous  cycle.  R. 
Deaesley  (Proc.  Roy.  Soc.,  1930,  B,  106,  578 — 595). 
— The  sequence  of  the  fat  changes  in  the  corpora 
lutea  of  ovulation,  pseudo-pregnancy,  pregnancy,  and 
lactation  in  the  mouse  as  indicated  by  staining 
methods  is  described.  C.  C.  N.  Vass. 

Fatty  oil  of  bull  frog.  S.  Tasaki  and  J.  Yama¬ 
moto  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  233— 
234b).— The  pale  yellow  oil  has  d  0-9256,  acid  value 
0-84,  iodine  value  134-24,  nf,  1-4774,  saponif.  value 
194-78,  unsaponifiable  matter  1-25%.  The  fatty 
acids  separated  from  the  oil  were  fractionated  into 
liquid  and  solid  portions,  for  which  constants  are  also 
given.  F.  R.  Ennos. 

Unsaponifiable  matter  in  egg-yolk  oil.  I.  S. 
Frankel  and  H.  Mathis  (Helv.  Chim.  Acta,  1930, 13, 
492 — 500). — The  acetone-soluble  portion  of  the  yolks 
of  bird’s  eggs  (free  from  phosphatides  and  protein) 
contains  10 — 12%  of  unsaponifiable  matter  other  than 
cholesterol.  When  distilled  in  a  high  vacuum,  this 
gave  an  unsaturated  oil,  b.  p.  192°/0-8  mm., 
0-9556,  which  showed  slight  optical  activity  and  had  an 
iodine  value  of  142,  and  a  small  amount  of  a 
hydrocarbon,  C23H4(i,  m.  p.  75°,  [a]i>  —6-33°  in  ether. 
The  latter  gives  Rosenheim’s  vitamin-.!  reaction  ;  it 
also  shows  Carr  and  Price’s  reaction,  and  the  typical 
reactions  of  cholesterol  with  chloroform,  concentrated 
sulphuric  acid,  and  acetic  anhydride.  It  is  not 
identical  with  cholestcne,  hypocholestene,  or  chole- 
sterylenc,  which  it  approaches  most  nearly  in  coin- 
position  and  properties,  and  thee  name  “  yolken  ”  is 
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suggested  for  it.  An  analysis  of  its  crystal  form  and 
a  comparison  with  that  of  cholesterylene  is  given. 
The  main  fraction,  in  spite  of  its  constant  b.  p.,  appears 
to  be  a  mixture.  It  absorbs  bromine  without  elimin¬ 
ation  of  hydrogen  bromide,  and  forms  a  tribromide, 
Ci4H2502Bra,  m.  p.  108°,  and  an  oily  product  that  does 
not  distil  in  a  high  vacuum.  The  latter,  freed  as  far 
as  possible  from  solid,  gives  on  reduction  with  zinc  in 
alcohol  two  white,  crystalline  substances,  separated  by 
taking  advantage  of  their  differing  solubilities  in 
alcohol ;  both  contain  zinc.  H.  A.  Piggott. 

Cholesterol  of  Crustacea.  A.  Leulier  and  A. 
PorjCARD  (Compt.  rend.  Soc.  biol,,  1930, 103,  82 — 83 ; 
Chem.  Zentr,  1930,  i,  1814). — Garcinus  mamas, 
Portunus  plicalus,  and  Eriphia  spirifrons  contain  a 
substance  having  the  same  crystalline  form  and  colour 
reactions  as  mammalian  cholesterol;  it  has  m.  p. 
145—146°,  a  —42°  (1%  chloroform  solution). 

A.  A.  Eldridge. 

Cholesterol  of  protoplasm.  IV.  Investig¬ 
ation  of  ox  liver.  G.  Pfeiffer  (Biochem.  Z.,  1930, 
222,  214 — 219). — Of  the  total  cholesterol  of  ox  liver, 
31-56%  is  present  as  cholesterol,  12-2%  as  oxy- 
cholesterol,  55-46%  as  the  oxy-ester,  and  0-73%  as 
cholesteryl  ester.  P.  W.  Clutterbuck. 

Myers-Wardell  method  for  the  determination 
of  cholesterol.  F.  Krasnow  and  A.  S.  Rosen  (J. 
Lab.  Clin.  Med.,  1929,  14,  967— 979).— Modifications 
are  proposed.  Chemical  Abstracts. 

Silk  fibroin.  R.  Brill  (Naturwiss.,  1930,  18, 
622). — X-Ray  examination  shows  that  natural  silk 
fibroin  consists  of  at  least  two  substances,  one  of  which 
is  crystalline.  The  crystals  are  not  preformed  in  the 
glands  of  the  silk- worm,  but  separate  during  the  drying 
of  the  fluid  secretion.  W.  O.  Kermaok. 

Salivary  mucin.  J.  M.  Inouye  (J.  Dental  Res., 
1930, 10,  7 — 21). — Unstimulated  normal  human  saliva 
contains  0-254-0-06%  of  sodium  mucinate;  that 
stimulated  by  mastication  of  paraffin  contains 
0-27±0-06%.  The  eSect  of  other  methods  of 
stimulation  is  recorded.  Mucin  is  preferably  deter¬ 
mined  nephelometrically  after  addition  of  alkali  and 
dialysis.  Chemical  Abstracts. 

Determination  of  the  total  acidity  of  gastric 
juice.  K.  Inoue  (Japan.  J.  Gastroenterol.,  1930,  2, 
1 — 18). — The  mean  isoelectric  point  is  pa  6-5 ;  bromo- 
thymol-blue  is  used  as  indicator.  The  use  of 
phenolphthaleiii  involves  an  error  of  4—24%. 

Chemical  Abstracts. 

Production  of  lactic  acid  in  the  stomach.  F. 
Delhougne  (Arch.  exp.  Path.  Pharrn.,  1930,  152, 
160 — 167). — Oral  administration  of  dextrose  to  dogs 
does  not  normally  give  rise  to  lactic  acid  in  the 
stomach.  After  irrigation  of  the  stomach  thrice 
daily  with  100  c.c.  of  2%  silver  nitrate  or  60%  alcohol, 
administration  of  dextrose  gives  rise  to  lactic  acid 
with  an  attendant  decrease  in  hydrochloric  acid  and 
pepsin  content.  P.  G.  Marshall. 

Acidity  of  intestinal  contents.  J.  L.  Bollman 
and  F.  C,  Mann  (Proc.  Staff  Mayo  Clinic,  1930,  5, 
68— 69).— Experiments  on  dogs,  fasting  and  after 
feeding,  are  recorded.  Chemical  Abstracts. 


Amylase  content  of  the  milk  of  various 
animals.  R.  Schenk  (Arch.  wiss.  prakt.  Tierheilk, 
1928,  58,  375—384;  Chem.  Zentr.,  1930,  i,  1713— 
1714). — Human  milk  contains  a  considerable  quantity 
of  amylase;  colostrum-free  milk  of  the  cow,  horse, 
dog,  cat,  and  guinea-pig  contains  only  traces,  whilst 
neither  milk  nor  colostrum  of  the  goat  contains 
amylase.  The  markedly  higher  amylase  content  of 
the  colostrum  of  the  other  animals,  falling  with  the 
progress  of  lactation,  indicates  that  the  enzyme 
originates  in  the  colostrum.  A.  A.  Eldridge. 

Dispersoid-chemical  study  of  milk.  II. 
Determination  of  the  degree  of  dispersion  of  fat 
in  milk.  A.  Schneck  and  G.  Kohlhardt  (Milch  - 
wirt.  Eorsch.,  1929,  9,  186 — 235;  Chem.  Zentr., 
1930,  i,  1716 — 1717). — The  methods  of  Gutzeit  and 
of  van  Dam  and  Sirks  have  heen  compared  and  their 
accuracy  has  been  determined,  and  the  effect  of  stall 
feeding  observed.  A.  A.  Eldridge. 

Salt  content  of  human  milk  in  some  cases  in 
which  its  use  was  not  beneficial.  A.  M.  Court¬ 
ney  and  A.  Brown  (Arch.  Dis.  Childhood,  1930,  5, 
28 — 35). — Milk  received  by  infants  suffering  from 
rickets  and  tetany  was  low  in  calcium  and  magnesium 
and  high  in  sodium  content.  Low  milk-calcium  is 
usually  associated  with  low  blood-calcium  and 
phosphorus.  Chemical  Abstracts, 

Protein  and  non-protein  fractions  of  human 
milk.  A.  M.  Courtney  and  A.  Brown  (Arch. 
Dis.  Childhood,  1930,  5,  36— 41).— The  nitrogen 
partition  is  the  same  in  both  normal  and  abnormal 
samples.  A  large  proportion  of  the  nitrogen  is 
present  as  non-protein  nitrogen. 

Chemical  Abstracts. 

Souring  of  milk.  I.  W.  Grimmer  and  W. 
Pa  ape.  II.  W.  Grimmer  and  C.  Arlart  (Milch- 
wirt.  Forsch.,  1929,  9,  88—99,  100—120;  Chem. 
Zentr.,  1930,  i,  1714). — Rennin  coagulum  and  the 
residue  of  milk  on  porous  plates  differ  in  that 
the  nitrogen,  calcium,  and  phosphorus  contents  of  the 
latter  are  the  smaller.  Possibly  in  coagulation  by 
rennin  dissolved  calcium  and  phosphate  are  co¬ 
precipitated,  or  combination  of  calcium  phosphate  with 
caseinogen  or  casein  occurs.  With  progressive  souring 
the  calcium  content  of  the  coagulum  diminishes  fairly 
regularly.  If  V kS  is  the  hydrogen- ion  concentration 
of  lactic  acid  of  acidity  x,  c  is  a  factor,  and  y  is  the 
hydrogen-ion  concentration  of  the  milk,  y=cx-\!k&- 
The  value  of  c  was  3-03 — 5-42  (average  4-3)  X 10"6- 
A.  A.  Eldridge. 

Proteolysis  of  milk.  H.  Hartwtgk  (Milchwirt. 
Forsch.,  1930,  9,  339—354;  Chem.  Zentr,.  1930,  L 
1870).— The  determination  of  caseolytic  organisms  m 
milk  is  described ;  the  determination  of  ammonia 
by  distillation  in  a  vacuum  and  the  detection  o 
peptone  are  also  of  value.  Tryptophan  was  wr 
detected.  The  catalase  value  is  not  always  paralie 
with  the  number  of  proteolytes.  A.  A.  EldB®0E- 

Salamander  alkaloids  from  the  cU*aI1®°^ 
secretion  of  Salamandra  maculosa.  0. 
and  K.  Craemer  (Arch.  exp.  Path.  Pharrn,  1930, 1  ’ 
229— 237).— The  crude  poison  is  filtered  through P*Fr 
pulp  and  the  residue  digested  at  100°  w-ith  wa 
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acidified  with  acetic  acid  and  filtered.  The  operation 
is  repeated  twice  and  the  combined  filtrates  are 
evaporated  in  a  vacuum  at  45°.  Samandarin  acetate 
(I)  separates  on  cooling  and  crystallises  from  water  in 
needles.  The  remaining  liquid  is  extracted  with 
chloroform  and  the  extract  evaporated,  when  a 
crystalline  product  separates.  The  mother-liquors 
yield,  on  complete  evaporation,  an  oil  which  is  crude 
samandarin.  Treatment  of  this  oil  with  hydrochloric 
acid  yields  the  crystalline  hydrochloride.  After  re¬ 
moval  of  substance  I,  a  sulphate  which  crystallises 
from  water  can  be  obtained  from  the  filtrate.  The 
crude  oil,  when  purified  by  way  of  the  sulphate,  yields 
samandarin,  C19H310,N,  m.  p.  187°. 

P.  G.  Marshall. 

Toad  poisons.  II.  Ch’an  Su,  the  dried 
venom  of  the  Chinese  toad.  H.  Jensen  and  K.  K. 
Chen  (J.  Biol.  Chem.,  1930, 87, 741—753 ;  cf.  A.,  1929, 
840). — The  dried  venom  was  extracted  with  96% 
alcohol,  and  the  extract  was  concentrated  and  kept 
over-night  at  0° ;  cholesterol  which  had  separated  was 
removed  by  filtration  and  the  filtrate,  after  further 
concentration,  was  diluted  with  water.  The  filtrate 
from  the  gummy  precipitate  was  concentrated  and 
extracted  with  chloroform.  It  was  then  acidified  and 
extracted  with  ether;  the  latter,  after  drying  and 
evaporation,  yielded  a  residue  of  suberic  acid  and  other 
fatty  acids.  The  aqueous  solution,  after  concentration 
.and  treatment  with  flavianic  acid,  gave  a  flavianale, 
m.  p.  205°,  which  was  converted  into  the  corre¬ 
sponding  picrate,  m.  p.  165°  (cf.  Handovsky,  A.,  1920, 
i,  495).  The  above-mentioned  gummy  precipitate  was 
dissolved  in  chloroform ;  fractional  precipitation  with 
ether  yielded  cinobufotoxin,  C43HM012N4,  m.  p.  200° 
(deeomp.),  which  on  hydrolysis  afforded  cinobufagien, 
suberic  acid,  and  arginine.  The  residue  obtained  on 
evaporation  of  the  chloroform-ether  mother-liquor 
was  dissolved  in  alcohol,  and  impurities  were  removed 
by  precipitation  with  ether ;  fractional  precipitation 
of  the  filtrate  with  light  petroleum  yielded  cinobufagin, 
Cs>9H3807,  m.  p.  222—223°  ( acetyl  derivative,  m.  p.. 
195 — 196°),  which,  with  alcoholic  potassium  hydroxide, 
gave  cinobufaginic  acid,  C27H3807,  decomp,  from  120° 
upwards.  Saturation  with  hydrogen  chloride  of  the 
ethereal  mother-liquor  from  the  isolation  of  cino¬ 
bufagin  precipitated  bufolalin  chloride(  ?),  C24H3304C1, 
m.  p.  220—221°  (cf.  Kotake,  A.,  1929,  215).  Cino¬ 
bufotoxin  and  cinobufagin  exhibit  pharmacological 
properties  similar  to  those  of  the  digitalis  glucosides. 

C.  It.  Harington. 

Toad  poisons.  III.  Secretion  of  the  tropical 
toad,  Bufo  rnarinus.  H.  Jensen  and  K.  K.  Chen 
(J-  Biol.  Chem.,  1930,  87,  755—759;  cf.  preceding 
abstract). — The  fresh  secretion  was  dried  and  re¬ 
peatedly  extracted  with  96%  alcohol  at  50°;  the 
extracts  were  evaporated  to  dryness,  and  the  residue 
was  extracted  with  absolute  alcohol.  The  alcoholic 
solution  was  precipitated  with  ether  and  the  process 
Jfas  repeated  several  times ;  the  precipitate  was 
finally  crystallised  from  80%  alcohol,  giving  marino- 
bufotoxin,  C42H62011N4,  m.  p.  200°,  which  appears  to 
be  similar  in  constitution  to  bufotoxin  and  cino¬ 
bufotoxin  (cf.  preceding  abstract).  The  ethereal 
toother-liquors,  when  concentrated  and  precipitated 
'with  light  petroleum,  yielded  bufagin  (cf.  Abel  and 


Macht,  A.,  1912,  ii,  1193),  which  gave  a  monoacetyl 
derivative,  m.  p.  203 — 204°.  C.  R.  Harington. 

Detection  of  acetone  in  urine.  P.  Horkheimer 
(Siiddeut.  Apoth.-Ztg.,  1929,  69,  798—799;  Chem. 
Zentr.,  1930,  i,  1664). — Sodium  nitroprusside  is  a 
sensitive  reagent  for  acetoacetic  acid,  but  it  detects 
acetone  only  in  quantities  which  scarcely  ever  occur  in 
urine.  A.  A.  Eldridge. 

Trinitrophenol  as  a  sugar  reagent.  H. 
Szancer  (Pharm.  Zentr.,  1930,  71,  401—402). — 
Attempts  to  remove  creatinine  from  urine,  in  order  to 
render  possible  the  application  of  the  picric  acid  test 
for  sugars  (A.,  1929,  1426),  were  unsuccessful  (cf. 
Benedict  and  Osterberg,  A.,  1921,  ii,  660). 

H.  E.  F.  Notton. 

Concentration  of  chlorides  in  glomerular 
urine  from  frogs.  B.  Freeman,  A.  E.  Livingston, 
and  A.  N.  Richards.  Glomerular  elimination  of 
phenol-red  and  indigo-carmine  in  frogs.  A.  N. 
Richards  and  A.  M.  Walker.  Total  molecular 
concentration  of  glomerular  urine  and  of  blood- 
plasma  from  the  frog  and  from  Necturus.  A.  M. 
Walker.  Electrical  conductivity  of  glomerular 
urine  from  the  frog  and  from  A1  cc turns.  L.  E. 
Bayliss  and  A.  M.  Walker  (J.  Biol.  Chem.,  1930, 
87, 467—477, 479—498, 499—522,  523— 540).— When 
the  surviving  kidneys  of  frogs  were  perfused  with  an 
oxygenated  saline  solution  the  chloride  contents  of 
the  glomerular  and  perfusion  fluids  were  identical; 
in  eight  out  of  twenty  living  frogs  the  glomerular 
.fluid  had  a  higher  chloride  content  than  the  blood- 
plasma.  In  view  of  the  danger  of  concentration  of 
the  glomerular  fluid  during  manipulation,  these  results 
fail  to  confirm  the  suggestion  of  Wearn  and  Richards 
(A.,  1926,  195)  that  the  glomeruli  are  able  to  secrete 
chlorides. 

The  technique  of  collection  of  glomerular  fluid  from 
the  Bowman’s  capsule  of  the  kidney  of  the  living  frog 
is  discussed.  The  glomerular  fluid  from  frogs  which  had 
received  subcutaneous  injections  of  phenol-red  or  of 
indigo-carmine  contained  the  same  concentration  of 
dye  (relative  to  that  in  the  blood-plasma)  as  did  the 
ultrafiltrate  obtained  by  passing  the  same  blood- 
plasma  through  a  collodion  membrane. 

The  total  molecular  concentrations,  determined  by 
the  method  of  Barger  (J.C.S.,  1904,  85,  286),  and  the 
electrical  conductivities  (determined  in  a  special  small 
cell)  of  the  glomerular  fluid  and  the  blood-plasma  are 
identical  both  in  the  frog  and  in  Necturus  maculosus. 
All  experiments  thus  indicate  that  the  glomerular 
fluid  is  a  simple  ultra-filtrate  of  the  blood-plasma. 

C.  R.  Harington. 

Determination  of  urobilin  in  urine.  L.  Tixier 
(Bull.  Sci.  pharmacol.,  1929,  36,  555 — 556;  Chem. 
Zentr.,  1930,  i,  1190). — Other  colouring  matters  are 
precipitated  by  the  addition  to  urine  (20  c.c.)  of 
N -sodium  hydroxide  (5  c.c.)  and  10%  barium  chloride 
solution  (25  c.c.)  and  the  colour  of  the  filtrate  is  com¬ 
pared  with  that  of  potassium  dichromate  solution, 
normal  urine,  the  colour  of  the  filtrate  from  which  is 
similar  to  that  of  0-004%  potassium  dichromate 
solution,  being  assumed  to  contain  0-45  mg.  of  urobilin 
per  litre.  A.  A.  Eldridge. 
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Origin  of  hippuric  acid  in  the  urine  of  herbi¬ 
vorous  animals.  P.  Brigl  and  A.  Pfahler 
(Tierernahr.,  1929,  1,  30 — 36;  Chem.  Zentr.,  1930,  i, 
1821). — With  rabbits  and  sheep  hay  as  fodder  pro¬ 
duced  three  times  as  much  hippuric  acid  as  cereal 
straw,  the  greater  part  originating  from  a  substance 
(probably  a  prolignin)  insoluble  in  acetone  and  water 
hut  soluble  in  alcoholic  hydrogen  chloride.  Folin  and 
Flanders’  method  for  tho  determination  of  hippuric 
acid  was  modified  in  that  other  constituents  were 
removed  by  boiling  with  10%  sodium  hydroxide 
solution,  then  treating  with  nitric  acid  and  titrating 
the  chloroform  extract.  A.  A.  El dri doe. 

Rapid  preparation  of  faecal  digests  for  use  in 
nitrogen  and  mineral  analyses.  G.  Stearns  (J. 
Lab.  Clin.  Med.,  1929,  14,  954— 957).— The  digest  is 
prepared  by  boiling  with  10%  sulphuric  acid.  Methods 
for  the  determination  of  nitrogen,  calcium,  phosphorus, 
and  total  fixed  base  are  described. 

Chemical  Abstracts. 

Influence  of  feeding  on  certain  acids  in  the 
faeces  in  infants.  III.  J.  R.  Gerstley,  C.  C. 
Wang,  and  A.  A.  Wood  (Amer.  J.  Dis.  Children,  1930, 
39,  487— 492). — The  acid  excretion  of  infants  fed  with 
whole  cow’s  milk  differs  from  that  of  those  fed  with 
human  milk  in  that  no  formic  acid  is  excreted  in  the 
faeces,  acetic  acid  predominates,  propionic  acid  is 
present,  less  lactic  acid  is  excreted,  and  the  total 
excretion  of  acids  is  higher.  The  output  of  acid 
appears  to  be  independent  of  the  amount  of  lactose  in 
the  diet.  .  Chemical  Abstracts. 

Carbohydrate  metabolism  in  acromegaly.  M. 
WiSHNOFSKY  and  C.  S.  Byron  (J.  Lab.  Clin.  Med., 
1929,  15,  216 — 220).— 1 The  fact  that  pituitrin  neutral¬ 
ises  the  effect  of  insulin  on  the  concentration  of  blood- 
sugar  but  does  not  affect  its  action  on  the  oxidation 
mechanism  of  dextrose  may  be  used  to  determine 
whether  the  disturbance  of  carbohydrate  metabolism 
is  incidental  to  acromegaly  or  due  to  concomitant 
diabetes.  ■  Chemical  Abstracts. 

Metabolic  study  of  an  alkaptonuric  infant.  ’;  F. 
Braid  and  E.  M.  Hickmans  (Arch.  Dis.  Childhood, 

1929,  4,  3S9— 398). — Homogentisic  acid  appears  to  be 
an  intermediate  product  in  the  normal  metabolism  of 
protein.  The  ratio  homogentisic  acid/total  nitrogen 
in  the  urine  of  an  alkaptonuric  infant  was  56 — fiO/lOO, 
increasing  when  egg  yolk  was  added  to  the  diet,  and 
decreasing  when  the  nitrogen  retention  was  lowered. 
The  output  of  homogentisic  acid  was  not  diminished 
by  administration  of  potassium  iodide.  The  urine 
contained  less  urea  and  was  slightly  more  acid  than 
normally.  The  total  nitrogen  absorption  and  reten¬ 
tion  appeared  to  he  normal.  Chemical  Abstracts. 

Diffusible  calcium  of  the  blood-serum  in 
allergic  diseases.  D.  M.  Greenberg  and  L. 
Gunther  (Arch.  Int.  Med.,  1930,  46,  72— 74).— The 
total  and  diffusible  fractions  of  the  blood-calcium  vary 
together  within  the  normal  limits  in  eczema.  hay- 
fever,  'asthma,  etc.  F.  O.  Howitt. 

Factors  affecting  the  deposition  of  dental 
calculus.  1  G.  H.  Smith  (Austral.  J.  Exp.  Biol., 

1930,  7,  45— 77).— The  loss  of  carbon  dioxide  from 
aliva  is  of  little  importance  as  a  cause  of  deposition. 


The  dafly  curves  for  saliva  follow  approximately 
the  same  course  and  are  not  subjected  to  any  alkaline 
tide  with  respect  to  meals.  No  definite  pa  change 
could  be  correlated  with  any  particular  stimulus. 
The  presence  of  a  phosphatase,  with  an  optimum  p„ 
of  o-o  and  contained  in  the  desquamated  epithelial 
cells,  in  saliva  is  confirmed.  A  deposition  of  calcium 
phosphate  in  the  epithelium  of  the  gums  is  produced 
in  vitro  by  incubation  of  the  tissue  in  calcium  glycero- 
phosphatc  solution.  F.  0.  Howm. 

Body-fluids  in  cancerous  and  non-cancerous 
individuals.  H.  C.  Pitts  and  H.  R.  Johnson  (New 
England  J.  Med.,  1930,  202,  415 — 423).— Little  differ¬ 
ence  in  blood-potassium,  -calcium,  -sodium,  and  was 
observed,  although  the  potassium  and  may  be 
slightly  increased  in  cancer.  In  the  blister  fluid  in 
cancer  the  sodium  and  potassium  contents  are  high, 
whilst  the  calcium  content  and  p]£  are  low. 

Chemical  Abstracts. 

Diffusible  calcium  and  proteins  of  the  blood- 
serum  in  malignant  diseases.  L.  Gunther  and 
D.  M.  Greenberg  (Arch.  Int.  Med.,  1930, 46,  67—71). 
— The  inorganic  phosphorus  and  diffusible  calcium 
show  no  significant  deviation  from  the  usually  accepted 
normal  values.  A  rough,  parallelism  exists  between 
the  non-diffusible  calcium  fraction  and  the  protein 
content  of  the  serum.  F.  0.  Howitt. 

Blood-cholesterol  in  diabetic  children.  P. 
White  and  H.  Hunt  (New  England  J.  Med.,  1930, 
202,  607 — 616). — The  blood-cholesterol  is  usually 
normal  in  uncomplicated  diabetes.  It  is  uninfluenced 
by  age  during  childhood,  but  increases  between  15  and 
19  yrs.,  subsequently  decreasing.  Increase  may  be 
associated  with  over-nutrition  and  extreme  variations 
from  normal  body- weight  .  Chemical  Abstracts. 

Permeability  of  erythrocytes  to  chlorine  ions 
in  diabetes  mellitus.  K.  Lang  (Arch.  exp.  Path. 
Pharm.,  1930, 152, 168 — 176). — Increase  in  the  carbon 
dioxide  tension  of  the  blood  normally  causes  migration 
of  chlorine  ions  from  the  plasma  to  the  corpuscles. 
In  diabetics  this  migration,  although  still  occurring, 
is  much  reduced,  and  can  be  restored  to  normal  by 
administration  of  insulin.  The  permeability  of  the 
membrane  of  the  corpuscle  to  chlorine  ions  is  adversely 
affected  in  ' diabetes,  but  in  neither  normals  nor 
diabetics  is  there  any  migration  of  sugar  on  increasing 
the  carbon  dioxide  tension.  P.  G.  Marshall. 

Metabolism  of  diabetics.  I.  “  Intarvin  ”  and 
other  fats  derived  from  acids .  having  an  odd 
number  of  carbon  atoms.  P.  E.  Verkade  and  J- 
Coops,  jun.  (Biochem.  Z.,  1930,  223,  394—403)." 
“Intarvin”  (cf.  Kahn,  Proc.  Soe.  Exp.  Biol.  MeL 
1922,  19,  265)  contains  considerable  amounts  of  fatty 
acids  with  an  even  number  of  carbon  atoms  and  aW 
17%  of  unsaponifiable  matter  (chiefly  mineral  m '/■ 
The  preparation1  is  unsuitable  for  use  in  tho  inveH- 
igation  of  the  metabolism  of  acids  having  odd  numbej5 
of  carbon  atoms.  A  suitable  fat  which  can  be  e 
in  quantity  is  glyceryl- triundecenoate. 

W-McGabc^', 

Behaviour  of  ketonic.  substances'  in 
urine,  and  cerebrospinal  fluid.  Diabetic  corna- 
V.  BOlow-Hansen  (Acta  Med.  Scand.,  19~9>  1  ' 
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399—439 ;  Chem.  Zentv.,  1930,  i,  1817).— Renal 
insufficiency  leads  to  the  accumulation  of  ketonic 
substances  in  the  blood.  Acetone  is  haimolytic, 
precipitating  the  protein  and  arresting  the  peroxidase 
activity;  insulin  abolishes  the  latter  effect.  The 
ketone  content  of  the  cerebrospinal  fluid,  compared 
with  that  of  the  blood,  rises  as  diabetic  coma  is 
approached ;  the  former  value  is  less  affected  by 
insulin  than  the  latter.  A.  A.  Eld  ridge.  * 

Adrenals  and  pancreatic  diabetes.  E.  S. 
Turcatti  (Rev.  soc.  Argentina  biol.,  1929,  5,  173 — 
187). — A  study  of  the  effect  of  removal  of  the  pancreas 
and  one  or  both  adrenals  on  the  blood-sugar  of  dogs. 

Chemical  Abstracts. 

Sugar  metabolism  and  water  regulation.  II. 
Treatment  of  cardiac  diabetes  with  insulin  and 
dextrose.  H.  Taterka  (Klin.  Woch.,  1929,  8, 
1763 — 1764;  Chem.  Zentr.,  1930,  i,  148S— 1489).— 
The  action  of  injected  insulin  is  retarded  blit  more 
marked ;  dextrose  causes  a  less  rapid  and  less  marked 
rise  in  blood-sugar.  Non-cardiac  diabetics  with 
insulin  oedema  behave  similarly.  A.  A.  Eldridge. 

Detection  of  necrosis  of  pancreatic  tissue  by 
determination  of  urinary  diastase.  J.  Wohlge¬ 
muth  (Klin.  Woch.,  1929,  8,  1253—1254;  Chem. 
Zentr.,  1930,  i,  1508). — The  author’s  method  for  the 
determination  of  urinary  diastase  in  presence  of  a 
phosphate  mixture  of  pu  7-2  is  described. 

A.  A.  Eldridge. 

Arsenic  in  eczema  and  allied  conditions  in 
infants  and  young  children.  L.  S.  Van  Dyck,  B. 
Throne,  and  C.  N.  Myers  (Arch.  Pediatr.,  1930, 
47,  218— 229).— The  urine  in  eczema  and  urticaria 
contained  arsenic  (0-4 — 2-3  mg.  per  100  g.  of  solids) 
ia  55  of  105  subjects,  and  in  40  of  these  the  mother’s 
milk  also  contained  arsenic  (0-012 — 3-5  mg.  per  100  g. 
of  solids).  The  arsenic  originated  from  food. 

Chemical  Abstracts. 

Gall-stone  formation.  II.  Alkali,  alkaline- 
earth,  and  metal  content  in  bile.  III.  Effect  of 
abnormal  functioning  of  the  vegetative  nerve 
system  on  alkali  and  alkaline-earth  metals  in 
bile.  R.  Ohta.  IV.  Influence  of  the  functions 
°f  the  autonomic  nervous  system  on  gall-stone 
formation.  V.  Formation  of  bilirubin-calcium 
stones.  K.  Kirita  (Japan.  J.  Gastroenterol.,  1930, 
2,  19—31,  32—40,  41—54,  55— 64).— Rabbit’s  bile 
normally  contains  potassium,  sodium,  calcium,  and 
magnesium  in  the  ratios  6  :  ISO  :  6  : 1 ;  injection  of 
chlorides  of  these  metals  causes  a  slight  rise  in  the 
Concentration  of  the  cation  injected.  The  oxidation 
of  bilirubin  in  air  is  a  unimolecular  reaction;  the 
velocity  coefficient  is  inversely  proportional  to  the 
hydrogen-ion  concentration.  The  oxidation  is 
■retarded  by  egg-albumin.  Chemical  Abstracts. 

Behaviour  of  free  cholesterol  and  its  ester  in 
we  blood  and  organs  of  the  rabbit  after  artificial 
obstruction  of  the  bile.  E.  von  Roszt6czy  (Z. 
ges.  exp.  Med.,  1929,  68,  690—700;  Chem.  Zentr., 
V™0,  i,  1323).— The  cholesterol  content  of  all  organs, 
rrhd  of  the'  blood  especially,  is  markedly  increased 
during  the  first  five  day's  by  artificial  obstruction  of 
we  bile.  The  ester  content  falls  in  all  organs,  but 
mereases  in  the  blood.  L.  S.  Theobald. 


Deposition  of  sediments  and  the  formation  of 
concretions  in  urinary  ducts.  J.  Meyer  (Z.  klin. 
Med.,  1929,  111,  613—685;  Chem.  Zentr.,  1930,  i, 
1322). — The  solubility  products  at  37°of  thesubstances 
occurring  in  urine,  and  the  pa  values  at  which  these 
substances  are  precipitated,  have  been  determined. 

L.  S.  Theobald. 

Iodine  content  of  thyroid  gland  in  simple  and 
exophthalmic  goitres.  P.  Sainton  and  H. 
Simonnet  (Bull.  Soc.  Chim.  biol.,  1930,  12,  773 — 
776). — -The  total  iodine  varies  between  the  limits 
10 — 215  mg.  (with  a  mean  value  of  95  mg.)  per  100  g. 
of  dry  gland  for  simple  goitre  and  10 — 267  mg.  (mean 
of  90  mg.)  for  exophthalmic  goitre.  The  goitres 
richest  in  iodine  are  the  hardest  in  texture,  colloidal 
goitres  having  low  values.  E.  O.  Howitt. 

Metabolism  of  normal  and  leucaemic  leuco¬ 
cytes.  E.  C.  Glover,  G.  A.  Daland,  arid  H.  L. 
Schmitz  (Arch.  Int.  Med.,  1930,  46,  46— 66).— No 
fundamental  difference  exists  between  the  sugar  and 
oxygen  consumption  of  leucaemic  and  of  normal 
■leucocytes,  the  latter,  however,  having  a  more  active 
metabolism.  In  leucaemic  leucocytes  the  more 
mature  are  the  cells  the  greater  is  the  oxygen  con¬ 
sumption  and  the  less  the  glycolysis.  Slight  cell 
injury  exerts  a  marked  effect  on  the  oxygen  con¬ 
sumption  and,  to  a  smaller  extent,  on  the  glycolysis. 
Under  both  aerobic  and  anaerobic  conditions  the 
sugar  consumption  of  normal  and  mature  myelogenous 
cells  resembles  that  of  cancer  tissue,  whilst  that  of 
immature  myelogenous  and  all  lymphatic  cells  is 
characteristic  of  embryonic  tissue.  F.  0.  Howitt. 

Liver  function.  Effect  of  addition  of  dextrose 
on  bound  sugar  in  blood  of  liver  patients.  M. 
Takhwa  (Japan.  Med.  World,  1929,  9,  316—326).— 
The  free  sugar  is  normal;  the  bound  sugar  increases 
with  progress  of  the  disease. 

Chemical  Abstracts. 

Variations  in  the  phosphatase  activity  of  the 
blood  in  disease.  W.  M.  Roberts  (Brit.  J.  Exp. 
Path.,  1930,  11,  90 — 95). — Phosphatase  is  present  in 
greater  concentration  in  the  plasma  than  in  the 
corpuscles.  The  blood-phosphatase,  a  comparatively 
rapid  method  for  the  determination  of  which  is 
described,  is  increased  in  osteitis  deformans,  active 
rickets,  and  obstructive  jaundice,  and  to  some  extent 
in  other  pathological  conditions. 

Chemical  Abstracts. 

Distribution  of  calcium  in  jaundiced  and 
alcoholic  dogs.  W.  G.  Emerson  (J.  Lab.  Clin. 
Med.,  192S,  14,  122 — 130). — In  experimentally 

jaundiced  dogs  there  was  a  decrease  in  blood-,  serum-, 
diffusible,  brain-,  spleen-,  and  subcutaneous  tissue- 
calcium,  and  an  increase  in  muscle-,  bone-,  heart-, 
thyroid-,  and  adrenal-calcium.  In  alcoholic  dogs 
there  was  an  increase  in  blood-,  serum-,  diffusible, 
thyroid-,  lung-,  kidney-,  and  bone-calcium,  and  a 
decrease  in  faecal,  subcutaneous  tissue-,  heart-,  gall¬ 
bladder-,  and  adrenal -calcium.  The  significance  of  the 
results  is  discussed.  Chemical  Abstracts. 

Iron  content  of  tissues  in  icterus.  H.  Horsters 
(Arch.  exp.  Path.  Pharm.,  1930,  152,  198—209).— 
The  iron  content  of  fat-free  skin  is  normally  about 
10-5  mg.  per  kg.  of  fresh  tissue,  whilst  in  some  types 
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of  jaundice  this  value  may  be  increased  by  more  than 
100%.  In  cases  where  a  positive  intracutaneous  blue 
reaction  is  given  with  potassium  ferricyanide,  the 
intensity  of  the  colour  is  not  related  to  the  iron  content 
of  the  skin.  The  kidney  has  an  average  content  of 
about  97  mg. ,  the  spleen  404  mg.,  and  the  liver  345  mg. 
of  iron  per  kg.  of  fresh  tissue,  although  these  values 
vary  widely  in  many  other  pathological  conditions. 
The  iron  content  of  the  spleen  and  skin  is  lowered  in 
obstructive  jaundice.  The  proportion  of  ferric  iron 
in  tissue  varies  from  14  to  100%  of  the  total. 

P.  G.  Marshall. 

Lipasmia.  W.  Milbradt  (Biochem.  Z.,  1930,  223, 
278 — 322). — The  changes  which  occur  during  liptemia 
in  the  blood  and  organs  of  rabbits  and  pigeons  have 
been  studied.  The  condition  was  produced  in  both 
species  by  administration  of  fat  and  by  bleeding.  In 
the  case  of  the  pigeons  the  conditions  which  exist 
during  the  lipsemia  which  accompanies  avitaminosis 
were' also  investigated.  W.  McCartney. 

Blood-phosphatides  in  lipaemia  caused  by 
bleeding.  E.  Schmitz  and  F.  Koch  (Biochem,  Z., 
1930,  223,  257 — 277).— A  micro-method  for  the 
determination  of  cephalin  in  blood  has  been  devised. 
The  acceleration  of  coagulation  in  blood  from  animals 
suffering  from  lipsemia  caused  by  bleeding  is  due  to  the 
accumulation  of  cephalin  in  the  blood.  There  is  also  an 
accumulation  of  other  phosphatides  at  the  same  time. 

W.  McCartney. 

Potassium  content  of  pleural  discharges. 

Dimitrescu-Mante  (Compt.  rend.  Soc.  Biol.,  1929, 
102,  971—972;  Chem.  Zentr.,  1930,  i,  1637).— 
Average  values  are  25 — 35  mg.  per  100  c.c. 

A.  A.  Eldridge. 

Chemistry  of  tissue  deposits  in  a  case  of 
Schuller-Christian  disease.  E.  Epstein  and 
K.  Lorenz  (Z.  physiol.  Chem.,  1930,  190,  44 — 50). — 
The  tumour-like  deposits  of  the  dura  mater  in  a  case  of 
Schuller-Christian  disease  showed  a  high  percentage 
of  cholesterol  (3-23%  of  free  cholesterol  and  15-35% 
of  cholesteryl  ester  on  the  dry  material).  The 
neutral  fat  amounted  to  14-46%.  The  lecithin 
content  was  normal  (1-64%).  The  liver  showed  no 
abnormality.  J.  H.  Birkinshaw. 

Colloidal  theory  of  silicosis.  P.  Hefferman 
(Tubercle,  1929, 11,  61 — 62).  A  discussion. 

Chemical  Abstracts. 

Blood-calcium  in  pulmonary  tuberculosis. 

V.  B.  Dolgopol  (Amer.  Rev.  Tuberculosis,  1929,  20, 
931 — 937).— In  moderately  advanced  pulmonary 
tuberculosis  the  serum-calcium  is  increased ;  in  the 
far-advanced  stage,  only  group  C  exhibits  subnormal 
values.  Chemical  Abstracts. 

Metabolism  of  under-nourished  children. 
VII.  C.  C.  Wang,  J.  E.  Hawks,  and  M.  Kaucher 
(Amer.  J.  Dis.  Children,  1928,  36,  1161— 1172).— The 
nitrogen  of  a  low-protein  diet  is  utilised  more  efficiently 
than  normally.  The  ratio  of  calories  to  urinary 
nitrogen  varies  directly  with  the  protein  intake,  the 
nitrogen  retention  being  directly  proportional  to 

nitrogen  intake.  Chemical  Abstracts. 

Embryonic  metabolism.  V.  Tyrosine, 
tryptophan,  cystine,  cysteine,  and  uric  acid  con¬ 
tent  of  developing  hen’s  eggs.  H.  O.  Cal  very 


(J.  Biol.  Chem.,  1930,  87,  691— 700).— The  alcohol- 
insoluble  residue  of  hen’s  eggs  at  various  stages  of 
development  was  hydrolysed  with  hydrochloric  acid 
and  analysed  for  the  above  constituents.  The  tyrosine 
decreases  during  development,  whilst  the  tryptophan 
remains  unchanged  and  the  uric  acid  increases. 
The  behaviour  of  the  cystine  is  doubtful,  determin¬ 
ations  by  the  method  of  Okuda  (A.,  1926,  190) 
indicating  a  decrease  and  by  that  of  Folin  and 
Marenzi  (A.,  1929,  1093)  an  increase  during  develop¬ 
ment.  The  cysteine  increases  to  the  eighth  day, 
decreases  to  the  fifteenth  day,  and  then  increases  again 
to  the  time  of  hatching ;  these  fluctuations  can  be 
associated  with  definite  periods  of  development  and 
with  variations  in  the  biological  activity  of  the  tissue. 

C.  R.  Harington. 

Rdle  of  calcium  and  potassium  in  the  initiation 
of  maturation  in  the  egg  [of  Barnea  Candida ].  A. 
Dalcq  (Protoplasma,  1928,  4,  19 — 44). 

Chemical  Abstracts. 

Potassium  iodide  as  a  mineral  supplement  in 
paired  feeding  experiments  with  growing  swine. 
W.  E.  Carroll,  H.'H.  Mitchell,  and  G.  E.  Hgkt 
(J.  Agric.  Res.,  1930,  41,  65 — 77).— A  critical  analysis 
of  published  experiments  on  the  effect  of  supplemental 
iodides  on  the  growth  of  animals  not  obviously 
suffering  from  hypothyroidism  shows  that  the 
majority  indicate  no  beneficial  effect  and  that  those 
experiments  which  have  been  interpreted  in  a  positive 
way  are  either  statistically  inadequate  or  have  been 
demonstrably  misinterpreted.  In  a  paired-feeding 
experiment  involving  13  pairs  of  Poland-China  pigs, 
weighing  initially  from  57  to  76  lb.  and  finally  1751b., 
no  evidence  was  obtained  that  the  administered 
potassium  iodide,  equivalent  to  1  grain  of  iodine 
daily,  in  any  way  affected  the  rate  of  growth.  In 
7  of  the  13  pairs  the  control  pig  made  the  mere  rapid 
gain.  The  basal  ration  contained  ground  yellow 
maize,  tankage,  linseed  meal,  lucerne  meal,  and 
sodium  chloride.  E.  Holmes. 


Influence  of  small  quantities  of  potassium 
iodide  on  the  assimilation  of  nitrogen,  phos¬ 
phorus,  and  calcium  in  the  growing  pig.  F.  J. 
McClure  and  H.  H.  Mitchell  (J.  Agric.  Res., 
1930,  41,  79 — 87).— In  metabolism  experiments  on 
5  pigs,  in  which  potassium  iodide  was  administered 
for  14  days  in  doses  of  0-248  g.,  and  in  which  14-dav 
control  periods  preceded  and  followed  this  rdgime, 
there  was  no  evidence  that  the  utilisation  of  either 
nitrogen,  calcium,  or  phosphorus  was  favourably 
affected.  There  was  some  indication  that  the 
retention  of  calcium  was  adversely  affected,  h® 
effect  of  the  iodine  on  the  rate  of  growth  of  P$ 
was  evident.  E.  Holmes. 


Geographical  factors  in  calcium  metabolism 
H,  Wheelon  (Endocrinol.,  1929,  13,  363—366).'' 
Results  of  blood-calcium  determinations  on  inhal¬ 
ants  of  the  Puget  Sound  Basin,  Wash.,  U.S.A..  a11 
recorded.  Chemical  Abstract*- 

Magnesium  as  regulator  of  calcium  P36— 
holism.  J.  Becka  (Z.  ges.  exp.  Med.,  ’ 

253—259;  Chem.  Zentr.,  1930,  i,  1323-13W 
Magnesium  markedly  disturbs  calcium  metebolw  . 
Magnesium  sulphate  hinders  the  resorption  of calcl 
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from  the  intestine  and  even  withdraws  it  from  the 
body ;  the  chloride  leads  to  the  increased  secretion 
of  calcium  by  the  kidneys,  whilst  the  hydroxide 
effects  strong  absorption  of  calcium  from  food,  fixes 
calcium  in  the  tissues,  and  increases  its  availability. 

L.  S.  Theobald. 

Secretion  of  dextrose  under  the  influence  of 
phosphates  and  sulphates.  J.  van  de  Velde 
(Compt.  rend.  Soc.  Biol.,  1929,  102,  596—599;  Chem. 
Zentr.,  1930,  i,  1324). — Injection  of  a  solution  of 
sodium  dihydrogen  phosphate  into  a  dog  after  that  of 
dextrose  accelerates  the  secretion  of  sugar  in  the  urine, 
the  blood-corpuscles  giving  up  more  sugar  than  the 
plasma.  Disodium  hydrogen  phosphate  has  practic¬ 
ally  no  effect  on  the  pa  of  the  blood,  but,  as  in  the 
former  case,  the  sugar  is  quickly  secreted.  Sodium 
phosphate  produces  such  rapid  secretion  that  the 
sugar  content  of  the  corpuscles  falls  temporarily 
below  the  normal.  Sodium  sulphate  causes  marked 
alkalinity,  but  leaves  the  secretion  of  sugar  practically 
unchanged.  L.  S.  Theobald. 

Effect  of  mineral  salts  on  endogenous  nitrogen 
metabolism.  E.  F.  Terroine  and  T.  Reichert 
(Compt,  rqnd.  Soc.  Biol.,  1929,  189,  1019—1020; 
Chem.  Zentr.,  1930,  i,  1325). — Fully-grown  rats  were 
fed  for  8  days  on  a  diet  free  from  protein  and  almost 
free  from  mineral  salts,  and  then  on  the  same  diet 
to  which  different  salts  were  added.  Sodium  chloride, 
(lipotassium  hydrogen  phosphate,  and  calcium  bring 
about  a  considerable  saving  in  the  nitrogen  economy, 
potassium  chloride  and  magnesium  are  without  effect, 
whilst  iron  increases  the  nitrogen  excretion. 

L.  S.  Theobald. 

Absorption  and  excretion  of  water  and  salts  by 
marine  teleosts.  H.  W.  Smith  (Amer.  J.  Physiol., 
1930,  93,  480 — 505). — Water  and  some  salts  such  as 
sodium  and  potassium  chlorides  are  absorbed  in  the 
intestines  of  fish,  and  a  residue  containing  excess  of 
magnesium  sulphate  is  left.  Magnesium  sulphate  is 
also  excreted  in  the  urine  of  fish.  It  is  probable  that 
fish  excrete  a  solution  hypertonic  in  potassium  and 
sodium  chlorides  apart  from  kidney  excretion;  this 
possibly  occurs  in  the  gills.  E.  Boyland. 

Absorption  of  water,  0-2%  hydrochloric  acid, 
gastric  juice,  ethyl  alcohol,  and  various  chlorides 
by  the  dog’s  isolated  stomach.  R.  O.  Faitelberg 
(Russ.  J.  Physiol.,  1930,  13,  224^236).— From  22  to 
31%  of  water  introduced  into  the  isolated  small 
stomach  of  dogs  is  absorbed  within  60  min.  Addition 
of  hydrochloric  acid  to  0-2%  or  of  sodium  chloride  to 
0-9%  reduces  the  percentage  absorption  to  about  17%. 
Natural  gastric  juice  in  some  cases  undergoes  resorp¬ 
tion,  associated  with  diminution  in  acidity.  The 
absolute  but  not  the  relative  amount  of  chlorides 
resorbed  from  hypertonic  solutions  increases  with 
concentration.  Absorption  of  alcohol  from  10  and 
20%  solutions  is  complete  within  60  min.,  and  amounts 
to  90%  in  the  case  of  40%  alcoholic  solutions.  The 
velocity  of  absorption  of  chlorides  and  of  alcohol  is 
greatest  during  the  30  min.  following  introduction. 

R.  Truszkowski. 

Variations  with  age  in  zinc  content  of  animals  : 
effect  of  a  mil  It  diet.  G.  Bertrand  and  Y. 


Beauzemont  (Bull.  Soc.  Chim.  bid.,  1930,  12,  741 — 
744). — See  this  vol.,  953. 

Glandular  metabolism.  II.  Carbohydrates 
of  resting  and  secreting  submaxillary  glands. 
H.  E.  HiMWiCHand  M.  A.  Adams  (Amer.  J.  Physiol., 
1930,  93,  568 — 573). — No  carbohydrate  change  could 
be  detected  during  secretion.  E.  Boyland. 

Degradation  of  carbohydrates  [in  the  organ¬ 
ism],  G.  Rosenfeld  (Biochem.  Z.,  1930,  222, 
457 — 4'69). — Dextrose  orally  administered  to  dogs 
induces  deposition  of  glycogen  and  prevents  formation 
of  fat  in  the  liver,  but  when  given  intravenously  it 
does  neither,  and  diabetic  dogs  tolerate  dextrose  in 
larger  amounts  when  it  is  given  intravenously  than 
when  given  orally.  There  is  also  a  reduction  in  the 
amount  of  nitrogen  and  of  acetone  substances  excreted 
in  the  urine  when  the  dextrose  is  administered  to  the 
dogs  intravenously.  These  and  other  facts  indicate 
that  in  addition  to  the  normal  process  of  degradation 
of  carbohydrates  in  the  organism  there  is  another  in 
which  the  liver  is  not  involved.  Dextrose,  even  when 
orally  administered  to  diabetic  dogs,  is  degraded  in 
this  other  way  if  diastase  is  given  at  the  same  time. 

W.  McCartney. 

Gaseous  exchange  of  the  human  subject.  I. 
Ingestion  of  water  at  37°.  II.  Dextrose.  III. 
Laevulose.  T.  M.  Carpenter  and  E.  L.  Fox  (J. 
Nutrition,  1930,  2,  359—374,  375—388,  389—408).— 
Ingestion  of  less  than  200  c.c.  of  water  has  little  effect 
on  carbohydrate  metabolism  and  heat  production; 
with  larger  amounts  slight  increases  are  produced. 
Dextrose  (10  g.  or  more)  or  small  quantities  of 
laevulose  cause  changes  in  the  R.Q.,  and  increases  in 
the  carbohydrate  metabolism  and  heat  production 
are  recorded.  Chemical  Abstracts. 

Hydraemia  in  alimentary  hyperglycaemia. 
M.  N.  Kallinikova  (Russ.  J.  Physiol.,  1930,  13, 
193—197). — Determination  of  haemoglobin  and  water 
in  the  blood  of  children,  taken  at  various  points  of  the 
hyperglycaemia-time  curve  at  various  times  after 
ingestion  of  sugar,  show  that  hydraemia  is  not  asso¬ 
ciated  with  hyperglycaemia.  R.  Truszkowski. 

Cholesterolaemia  in  alimentary  bypergly¬ 
caemia.  M.  N.  Kallinikova  and  G.  D.  Obraztzov 
(Russ.  J.  Physiol.,  1930,  13,  198 — 203). — In  children 
alimentary  hyperglycaemia  is  associated  with  chole- 
sterolaemia,  which  attains  its  maximum  value  15 — 30 
min.  after  ingestion  of  sugar.  No  general  parallelism 
is  found  between  the  blood-cholesterol-time  curves 
and  the  dextrose-time  curves.  R.  Truszkowski. 

Blood-lipase  in  alimentary  byperglycaemia. 
E.  T.  Minker-Bogdanova  and  G.  D.  Obraztzov 
(Russ.  J.  Physiol.,  1930,  13,  204^209).— Maximum 
variations  of  the  lipase-time  curves  of  blood  following 
the  ingestion  by  children  of  large  quantities  of 
sugar  coincide  with  the  maxima  of  the  dextrose  and 
fat  content-time  curves.  The  types  of  lipase-time 
curves  found  for  different  individuals  correspond 
either  with  the  dextrose-time  curves  or  with  their 
mirror  images.  R.  Truszkowski. 

Mobilisation  of  muscle-glycogen  by  adrenaline 
and  its  resynthesis  from  muscle-lactic  acid  in  the 
liver.  E.  Geiger  (Biochem.  Z.,  1930,  223,  190 — 
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204).— Adrenaline  causes  a  mobilisation  of  muscle- 
glycogen  in  frogs  even  after  removal  of  the  liver. 
Frog  muscles  3- — 4  days  after  extirpation  of  the  liver 
contain  as  much  glycogen  as  do  those  of  normal 
animals.  In  the  isolated  perfused  dog’s  and  frog’s 
leg,  the  formation  of  sugar  cannot,  but  of  lactic  acid 
can,  be  increased  by  adrenaline.  Since  adrenaline 
mobilises  muscle-glycogen  and  increases  lactic  acid 
formation  in  the  isolated  muscle,  whilst  after  removal 
of  the  muscle-glycogen  depots  the  blood-lactic  acid  is 
not  increased,  it  is  concluded  that  muscle-glycogen 
is  degraded  to  lactic  acid  under  the  action  of  adrenal¬ 
ine.  Injection  of  adrenaline  into  frogs  after  removal 
of  the  liver  does  not  cause  glycosuria,  but  an  increased 
urinary  lactic  acid.  Normal  wintered  frogs  show 
lactic  acid  in  the  urine,  the  synthesis  to  glycogen  being 
incomplete  when  the  liver  is  poor  in  glycogen. 
Wintered  frogs  after  injection  of.  adrenaline  show 
increased  urinary  lactic  acid. 

P.  W.  Clotterbuck. 

Action  of  sodium  fluoride  on  the  transform¬ 
ation  of  pyruvic  acid  into  lactic  acid  [by  liver]. 
Y.  Khouvine,  E.  Aubel,  and  L.  Chevillard  (Compt. 
rend.,  1930,  191,  162 — 163). — -Whilst  sodium  fluoride 
diminishes  the  conversion  of  dextrose  into  lactic  acid 
it  exerts  no  action  on  the.  conversion  of  pyruvic  acid 
into  lactic  acid,  but  the  quantity  of  oxygen  used  is 
diminished  and  the  production  of  carbon  dioxide  is 
somewhat  increased.  C.  G.  N.  Vass. 

Formation  and  degradation  of  phosphoric 
esters  in  muscle  in  the  presence  of  fluoride, 
oxalate,  citrate,  and  arsenate.  I.  K.  Lohmaun 
(Biochem.  Z.,  1930,  222,  324— 388).— The  preformed 
carbohydrate  of  muscle  as  well  as  added  glycogen  or 
starch  can  be  converted  by  the  action  of  fluoride, 
oxalate,  or  citrate  into  a  carbohydrate  diphosphoric 
ester  which  is  more  resistant  to  acid  hydrolysis  than 
is  the  ester  of  Harden  and  Young.  If  the  amounts  of 
glycogen  or  starch  added  along  with  inorganic 
phosphate  are  large  or  if  the  fluoride  is  injected  into 
the  frog,  the  quantity  of  Harden  and  Young’s  ester 
formed  is  considerable,  but  in  aqueous  muscle  extracts 
when  fluoride  is  present  this  ester  is  converted  into 
the  one  which  resists  acid  hydrolysis.  The  mono- 
phosphoric  esters  of  Robison,  Neuberg,  and  Embden 
can  be  converted  into  this  resistant  ester  by  taking 
up  about  one  equivalent  of  phosphate  from  muscle 
extracts  containing  fluoride.  In  yeast  extracts 
starch  as  well  as  added  Harden  and  Young’s  ester  can 
be  converted  into  the  resistant  ester  if  fluoride  is 
present .  The  hydrolysis  of  the  hexosemonophosphoric 
esters  of  muscle  is  accelerated  by  arsenate  only  after 
they  have  'first  been  converted  into  diphosphoric 
esters  (chiefly  Harden  and  Young’s  ester).  Frog 
muscle  is  the  most  suitable  source  of  the  resistant 
ester,  which  has  not  yet  been  obtained  pure.  The 
alkaline-earth  salts  of  the  ester  are  soluble  in  water, 
and  a  brucine  salt  can  be  precipitated  from  water  by 
acetone.  The  ester  has  little  or  no  reducing  power. 
It  has  [a]D  0  to  +4°.  When  the  ester  is  distilled  with 
sulphuric  acid  no  methylglyoxal  can  be  detected  in 
the  distillate.  Determinations  of  mol.  wt.  together 
with  other  evidence  indicate  that-  the  sugar  component 
of  the  ester  is  a  hexose.  The  rate  of  enzymic  elimin¬ 


ation  of  phosphoric  acid  from  the  ester  is  lower  than 
that  observed  in  the  case  of  Harden  and  Young’s  ester, 
equimolecular  amounts  of  lactic  and  phosphoric  acids 
being,  formed.  W.  McCartney. 

Conversion  of  Harden  and  Young's  hexosedi- 
phosphoric  ester  [into  another  ester  of  the  same 
type].  Production  of  carbohydrate  phosphoric 
esters  in  extract  of  frog  muscle.  F.  Lipmann  and 
K.  Lohmanh  (Biochem.  Z.,  1930,  222,  389—403;  cf. 
jireceding  abstract). — Harden  and  Young’s  ester  when 
added  to  extracts  of  frog  muscle  is  partly  converted 
into  a  resistant  ester  very  similar  to,  or  identical  with, 
that  produced  by  the  action  of  fluoride.  This 
resistant  ester,  which  has  not  yet  been  obtained  pure, 
has.  [a],,  0  to  —4°.  During  the  conversion  of  starch 
arid  of  laevulose  into  lactic  acid  iri  frog-muscle  extract 
varying  amounts  of  Embden’s  hexosemoriophosphoric 
ester  are  formed  together  with  Harden  and  Young’s 
ester.  Further  confirmation  of  the  view  that  the 
esters  of  Robison,  Embden,  and  of  Harden  and  Young 
are  stabilised  forms  of  an  ester  which  is  formed  in 
intact  cells  during  degradation  of  carbohydrate  is 
thus  afforded.  W.  McCartney. 

Formation  of  hexosediphosphoric  acid  during 
the  preparation  of  expressed  juice  of  muscles. 
G.  Embden,  H.  Jost,  and  M.  Leiinartz  (Z.  physiol. 
Chern.,  1930,  189,  261 — 272). — The  equimolecular 
amounts  of  lactic  and  phosphoric  acids  found  by 
Embden,  Griesbach,  and  Schmitz  (A.,  1915,  i,  344) 
were  derived  from  hexosediphosphoric- acid  formed 
during  the  preparation  of  the  juice  by  the  action  of 
the  ldeselguhr  which ,  is  added.  The  hexosedi¬ 
phosphoric  acid,  which  is  identical  with  that  produced 
during  fermentation  of  yeast  and  with  that  obtained 
by  Embden  and  Zimmermann  from  expressed  juice 
of  rabbit  muscle  (A.,  1925,  i,  729),  can  be  isolated  in 
amountsup  to  6-5 g.  of  brucine  salt  per  COO  c.c.  of  juice 
provided .  that  the  muscle  (from  the  dog)  contains 
sufficient  glycogen.  W.  McCartney. 

Synthesis  of  creatinephosphoric  acid  in  living 
muscle.  O.  Meyerhof  and  D.  Nachmansohn  (Bio¬ 
chem.  Z.,  1930,  222,  1 — 20). — Anaerobic  resynthesis 
of  creatinephosphoric  acid  in  living  muscle  after 
decomposition  during  tetanus  is  as  great,  expressed 
absolutely,  in  muscle  poisoned  with  curare-like 
substances  (trimethyloctylamnionium  iodide)  as  in 
the  unpoisoned  muscle,  but  is  much  greater  expressed 
as  a  percentage  of  the  total  decomposition.  Be- 
synthesis  also  occurs  aerobically  both  after  previous 
decomposition  on  admission  of  oxygen  and  without 
previous  decomposition  when  the  muscle  is  pine™ 
in  Ringer’s  solution  saturated  with  oxygen,  espocialty 
after  addition  of  phosphate.  The  aerobic  synthesis 
after  previous  decomposition  proceeds  more  quickly 
and  completely  at  lower  temperatures  and  niuf 
quickly  at  —0-5°  to  —1°.  The  velocity  of  resynthesis 
at  —0-5°  varies  directly  with  the  time  and  is  independ¬ 
ent  of  the  extent  of  previous  decomposition,  0-5p”' ' 
mg.  P20s  being  resynthesised  per  g.  .of  BlUi,  ^ 

40  min.,  the  oxygen  utilisation  amounting  to  aW  _ 

40  cm.  per  g.  per  hr after  deduction  of  the  rests  g 
respiration.  The  molecular  ratios  phosphate  *).. 
thesised /'oxygen  used'  and  phosphate  synth®51’ ’  . 
lactic  acid  disappearing  give  1  values  approxun®  . 
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of  5.  The  phosphagen  content  of  the  gastrocnemius 
in  oxygen-saturated  Ringer’s  solution  on  addition 
of  phosphate  may  amount  to  75 — 85%  of  the  initial 
phosphorus  instead  of  the  65 — 70%  of  freshly-removed 
muscle.,  P.  W.  Cltjtterbitck. 

Changes  of  pn  during  activity  of  muscle.  0. 
Meyerhof  and  F.  Ltpmahn  (J.  Physiol.,  1930,  69, 
Proc.  xxi). — In  an  atmosphere  of  nitrogen  and  carbon 
dioxide,  carbon  dioxide  is  absorbed  during  the  first 
twitches,  the  muscle  becoming  more  alkaline  owing  to 
the  liberation  of  creatine  from  creatinephosphoric 
acid.  E.  Boyland. 

Vapour  pressure  of  muscle.  A.  V.  Hill  and 
P.  S.  Kutalov  (Proc.  Roy.  Soc„  1930,  B,  106,  445— 
477). — The  apparent  increase  of  heat  -production 
previously  reported  (ibid.,  1928,  B,  103,  138)  in  a 
muscle  after  stimulation  in  an  atmosphere  of 
nitrogen  is  due  to  the  increase  in  osmotic  pressure 
resulting  from  the  production  of  electrolytes  as 
the  result  of  anaerobic  stimulation.  The  increased 
osmotic  pressure  reduces  the  vapour  pressure  of  the 
water  and  hence  brings  about  condensation  of  water 
on  the  surface  of  the  muscle,  the  liberated  latent  heat 
accounting  for  the  apparent  heat  production  by  the 
muscle.  The  phenomenon  disappears  completely 
when  the  nitrogen  is  replaced  by  paraffin  oil  and  may 
be  imitated  without  stimulation  by  washing  out  the 
chamber  with  a  more  dilute  solution.  The  change  of 
vapour  pressure  resulting  from  anaerobic  stimulation 
is  nearly  proportional  to  the  amount  of  energy  set 
free.  The  osmotic  pressure  of  frog’s  blood  is  equal 
to  that  of  0-725%  sodium  chloride  solution.  The 
osmotic  pressure  of  frog’s  resting  muscles,  assumed 
to  be  isotonic  with  blood,  can  bo  almost  exactly 
accounted  for  by  assuming  the  known  soluble 
constituents  of  muscle  to  be  dissolved  in  its  “  free  ” 
water,  but  the  osmotic  pressure  of  fatigued  muscle 
cannot  be  accounted  for  by  the  presence  of  all  the 
substances  at  present  known.  In  the  frog’s  sartorius 
completely  fatigued  (lactic  acid  production  0-3%)  the 
increase  of  osmotic  pressure  is  the  same  as  would  be 
caused  by  the  addition  of  0-35%  of  sodium  chloride 
to  Ringer’s  solution.  When  an  acid  (carbonic  acid) 
is  added  artificially  to  muscle,  the  increase  of  osmotic 
pressure  corresponds  approximately  with  the  anions 
formed.  The  corresponding  cations  are  therefore 
apparently  free  before  combination  with  the  acid, 
so  that  the  excessive  increase  of  osmotic  pressure 
(luring  stimulation  cannot  be  accounted  for  by 
assuming  that  the  acids  produced  liberate  cations. 
The  osmotic  changes  occurring  in  muscle  during 
activity  are  the  cause  of  the  swelling  and  may  be 
related  to  the  stiffness  of  the  muscles  after  severe 
exercise.  W.  0.  Kermack. 

State  of  water  in  muscle  and  blood  and  the 
osmotic  behaviour  of  muscle.  A.  V.  Hill  (Proc. 
Roy.  Soc.,  1930,  B,  106,  477— 505).— The  thermopile 
method  previously  described  (this  vol.,  689)  for  the 
determination  of  vapour  pressure  has  been  applied 
to  the  determination  of  the  “  free  ”  and  “  bound  ” 
water  in  protein  solutions,  blood,  and  muscle,  the 

tree”  water  fraction  being  defined  as  the  woight 
°f  water  in  1  g.  of  fluid  or  tissue  which  can  dissolve 
substances  added  to  it  with  a  normal  depression  of 


vapour  pressure.  The  method  in  the  case  of  a  fluid 
is  to  dissolve  a  known  amount  of  a  suitable  substance 
in  a  weighed  quantity  of  the  fluid,  to  measure  the 
depression  of  vapour  pressure,  and  to  compare  this 
with  that  caused  by  the  addition  of  the  same  substance 
to  an  approximately  isotonic  salt  solution.  In  the 
case  of  a  tissue,  a  weighed  quantity  of  the  latter  is 
Stirred  for  a  sufficient  time  with  a  weighed  amount 
of  a  hypertonic  salt  solution  and  the  change  of  vapour 
pressure  measured.  The  “free”  water  of  blood 
or  centrifuged  corpuscles  is  98—100%  of  the  total 
water  and  the  osmotic  pressure  of  blood  is  exactly 
accounted  for  by  assuming  all  the  known  soluble 
constituents  of  blood  to  be  dissolved  in  the  “  free  ” 
water.  The  “  free  ”  water  of  a  concentrated  solution 
of- caseinogen  in  OTA- sodium  hydroxide  solution  or  of 
egg-white  concentrated  by  evaporation  is  almost 
exactly  equal  to  the  total  water.  The  “  free  ” 
water  fraction  of  frog’s  muscle,  whether  resting  or  in 
rigor,  is  not  less  than  0-77,  the  total  water  fraction 
being  0-80 — 0-81,  so  that  very  little  of  the  water  in 
muscle  is  bound.  The  contrary  conclusions  of 
Overton  (Pfliiger’s  Arch.,  1902,  92,  115)  based  on 
observations  of  the  swelling  of  muscle  in  'hypotonic 
saline  are  explained  on  other  grounds. 

W.  O.  Kermack. 

Does  the  “  all  or  none  law  "hold  for  the  meta¬ 
bolic  activity  of  the  single  muscle  twitch  ?  P. 
Rothschild  (Biochem.  Z.,  1930,  222,  21—30).— 
Experiments  were  carried  out  with  different  frog’s 
muscles  to  discover  whether  the  “  all  or  none  law  ” 
holds  in  respect  to  the  anaerobic  formation  of  lactic 
acid  in  a  series  of  muscle  twitches.  Lactic  acid 
formation  with  the  sartorius  is  the  same  for  isotonic 
and  isometric  contraction,  but  with  the  semi¬ 
membranosus  and  the  gastrocnemius  with  isotonic 
contraction  it  is  20 — 40%  less  than  with  isometric. 
The  difference  is  obtained  with  the  same  initial  tension 
and  also  with  both  direct  and  indirect  stimulation  as 
in  the  curarised  muscle.  The  law  is  valid  only  in 
special  cases,  the  metabolism  in  general  increasing 
with  increasing  load  during  contraction. 

P.  W.  Cltjtterbtjck. 

Lipin  metabolism.  R61e  of  the  pancreatic 
hormone  in  pulmonary  lipin-utilisation.  I. 
Lipin  -utilisation  in  vivo  and  internal  secretion  of 
the  pancreas.  II.  Lipin-utilisation  in  vitro  and 
internal  secretion  of  the  pancreas.  1. 1.  Nitzesce 
and  G.  Benetato  (Bull.  Soc.  Chim.  biol.,  1930,  12, 
827 — 848,  849 — 872). — I.  Lung-tissue  of  dogs  in  vivo 
diminishes  the  fat  and  cholesterol  content  of  the 
blood  traversing  the  lungs  to  the  extent  of  about 
10%.  Pancreatectomy  is  followed  bv  a  disappear¬ 
ance  of  this  action  and*  sometimes  by  even  an  increase 
of  lipins  in  the  oxygenated  blood.  Depancreatised 
animals  regain  the  normal  condition  on  injection  of 
insulin,  but  only  for  the  period  over  which  the  insulin 
is  active. 

II.  Lung-tissue  of  dogs,  kept  aseptically  in  vitro  at 
38°,  diminishes  in  fat  and  cholesterol  content.  This 
is  not  the  case  for  depancreatised  animals,  and  insulin 
added  to  the  tissue  in  vitro,  does  not  in  this  case  provoke 
lipin-utilisation.  Lung-tissue  of  depancreatised  and 
insulinised  dogs,  however,  exhibits  a  greater  rate  of 
lipin-utilisation  than  that  of  normal  animals.  Arterial 
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blood  in  viiro  utilises  fats,  whilst  venous  blood  does  so 
only  to  a  slight  degree.  This  type  of  fat-utilisation  is 
due  to  the  action  of  a  pulmonary  enzyme  which  is 
activated  by  a  co-enzyme,  insulin.  F.  O.  Howitt. 

Role  of  esterification  in  lipin  metabolism.  H. 

Sobotka  (Naturwiss.,  1930, 18, 619 — 620). — A  scheme 
is  given  according  to  which  cholesterol .  reacts  with 
neutral  fat  to  form  cholesteryl  ester,  whilst  the 
diacylglycerol  by  reacting  with  phosphoric  acid  and 
choline  forms  lecithin.  It  is  suggested  that  in  this 
way  the  neutral  fats  are  mobilised  for  transport  in  the 
form  of  lecithin  and  cholesteryl  ester  (cf .  Channon 
and  Collinson,  A.,  1929,  1189;  this  vol.,  236),  the 
neutral  fat  being  again  re-formed  if  necessary  by 
reversal  of  the  reaction.  W.  O.  Kermack. 

Transport  of  fats  and  of  lipins  by  blood  after 
administration  of  olein.  I.  H.  Page,  L.  Paster¬ 
nack,  and  M.  L.  Burt  (Biochem.  Z.,  1930,  223, 
445 — -456). — In  the  blood  of  men  each  of  whom  had 
consumed  100  g.  of  olive  oil  the  total  lipin  content  of 
the  blood  had  increased,  the  phosphatide  and  fatty 
acid  content  had  changed  irregularly,  and  the 
cholesterol  content  had  increased  almost  always  within 
the  first  3  hrs.  after  consumption  of  the  oil.  The 
degree  of  unsaturation  of  the  total  lipins  remained 
unchanged,  whilst  that  of  the  fatty  acids  and 
phosphatides  seemed  to  vary  inversely  with  the 
change  in  the  contents  of  these.  It  is  supposed  that 
the  fatty  acids  are  dehydrogenated  in  all  the  tissues 
and  not'in  the  liver  only.  W.  McCartney. 

Source  of  ergosterol  in  the  organism.  H. 
Beumer  and  F.  Hepner  (Biochem.  Z.,  1930,  222, 
204 — 210). — Administration  to  mice  of  ergosterol, 
ergosterol + cholesterol,  and  ergosterol -(-cholic  acid 
did  not  lead  to  an  absorption  of  ergosterol  detectable 
biologically.  The  possibility  of  a  slight  absorption  is 
not,  however,  ruled  out,  and  small  amounts  of 
adhering  ergosterol  are  absorbed  during  the  absorption 
of  cholesterol.  P.  W.  Clutterbuck. 

Influence  of  salts  of  bile  acids  on  the  processes 
of  diffusion  and  absorption.  0.  Furth  and  R. 
fsCHOLL  (Biochem.  Z.,  1930,  222,  430 — 456). — The 
physical  laws  of  diffusion  can  be  applied  to  diffusion 
in  gels  provided  that  the  process  is  not  accompanied 
by  chemical  or  colloidal  changes.  Salts  of  bile  acids 
seem  to  make  lipoid-soluble  substances  soluble  in 
water  and  greatly  facilitate  their  diffusion  in  gelatin, 
agar-agar,  filter-paper,  and  porous  earthenware,  but 
the  diffusion  of  substances  insoluble  in  lipins  is  not 
affected.  One  mol.  of  sodium  cholate,  deoxycholate, 
glycocholate,  or  taurocholate  is  able  to  bring  about 
the  dissolution  of  1  mol.  of  lecithin,  but  for  dissolution 
of  olive  oil  much  glycocholate  is  required  unless 
lecithin,  which  greatly  facilitates  the  dissolving  power 
of  bile,  is  present.  The  mucins  of  the  bile  have  little 
or  no  influence  on  its  solvent  power,  although  an 
artificial  mixture  of  bile  salts,  lecithin,  and  mucin 
which  has  a  solvent  power  equal  to  that  of  natural  bile 
can  be  prepared.  The  absorption  of  emulsion  of 
iodolecithin  in  Tabbits  and  of  camphor  oil  in  mice  is 
increased  by  the  action  of  simultaneously  administered 
bile  salts.  The  absorption  of  fats  in  the  intestine  is 


considered  in  the  light  of  the  experimental  results 
(cf.  Moore  and  Rockwood,  A.,  1897,  ii,  150). 

W.  McCartney. 

Clinical  calorimetry.  XLV.  Kidney  function 
and  ketosis  during  prolonged  meat  diets.  W.  S. 
McClellan  and  E.  F.  Du  Bois.  XLVI.  Meta¬ 
bolism  of  nitrogen,  calcium,  and  phosphorus 
during  prolonged  meat  diets.  W.  S.  McClellan, 

V.  R.  Rupp,  and  V.  Toscani  (J.  Biol.  Chem.,  1930, 

87,  651; — 668,  669 — 680). — XLV.  Two  normal  men 
lived  on  an  exclusive  meat  diet  for  1  year,  the  daily 
intake  amounting  to  100 — 140  g.  of  protein.  200— 
300  g.  of  fat,  and  7—12  g.  of  carbohydrate.  Keton- 
uria  was  present  throughout,  the  urinary  excretion 
of  acid  being  2 — 3  times  as  great  as  under  normal 
conditions;  no  ill  effects  were,  however,  observed. 

XLVI.  Both  the  above  subjects  showed  negative  j 
calcium  balances  throughout  the  experiment,  whilst 
one  showed  a  slight  positive  and  the  other  a  slight 
negative  balance  for  phosphorus ;  the  latter  was 
due  to  the  heavy  excretion  of  phosphorus  in  the  urine. 
Nitrogen  equilibrium  was  maintained  by  one  subject 
with  an  average  daily  intake  of  19-9  g.  of  nitrogen, 
whilst  the  other  showed  a  small  negative  balance  with 
a  daily  intake  of  18-7  g.  C.  R.  Harington. 

Nutritive  value  of  corned  beef  for  rats.  H. 
Bischoff  (Biochem.  Z.,  1930,  222,  191—197).— 
Feeding  experiments  extending  over  190  days  are 
described  with  young  albino  rats  on  a  diet  of  American 
corned  beef  and  salts.  Growth  was  poor  on  this  diet  ■ 
and  when  it  was  supplemented  with  calcium  carbonate, 
but  was  good  when  supplemented  with  vitamins  (cod- 
liver  oil  and  yeast)  or  by  vitamins  and  calcium 
carbonate.  P.  W.  Clutterbuck. 

Biological  investigations  with  milk  changed  by 
the  removal  of  fats  and  the  addition  of  carbo¬ 
hydrates.  L.  Randoin  and  R.  Lecoq  (Compt.  rend. 
Soc.  Biol.,  1929,  102,  528—531 ;  Chem.  Zentr.,  1930, 
i,  ‘  1322). — Pigeons  were  fed  daily  with  a  mixture 
prepared  from  8  g.  of  agar-agar,  2  g.  of  filter-paper,  j 
and  90  g.  of  dried  milk  or  dried  milk  from  which  j 
fats  had  been  removed.  The  animals  fed  on  the 
fat-free  diet  died  in  30 — 50  days.  In  another  series, 
the  diet  consisted  of  50  g.  of  dried  milk  (fat-free  or 
normal),  40  g.  of  carbohydrate,  and  10  g.  of  roughage. 
With  the  fat-free  diet,  the  animals  fed  with. lactose, 
sucrose,  maltose,  dextrose,  and  dextrin  died  in 
15—25,  50—70,  70—100  days,  3—4  months,  and 
not  less  than  5  months,  respectively.  With  the 
normal  milk  diet,  only  the  animals  fed  with  lactose 
died  (50 — 80  days).  L.  S.  Theobald. 

Choice  of  a  test  animal  for  the  study  of  the 
nutritive  equilibrium  of  milks.  L.  Randoin  and 
R.  Lecoq  (Ann.  Falsif.,  1930,  23,  132 — 141).— In 
order  to  evaluate  the  nutritive  and  biological  value  of 
milks  it  is  necessary  to  use  more  than  one  species  as 
the  test  animal.  For  instance,  using  young  ra!3 
sweetened  condensed  milk  was  shown  to  be  of  supew or 
nutritive  value  to  dried  milk,  whereas  using  ad« 
pigeons  the  latter  was  shown  to  be  the 
Pigeons  fed  on  dried  skimmed  milk  die  in  30-- 
days,  according  to  the  amount  of  fat  removed,  w 
will  live  indefinitely  when  fed  on  dried  whole  ©>.  > 
if  sucrose  is  added  to  the  diet  the  pigeons  recerv  g 
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the  dried  whole  milk  die  sooner  than  those  receiving 
the  dried  skimmed  milk.  This  is  the  reverse  of  the 
results  obtained  using  young  rats  as  the  test  animal. 
It  seems  that  the  ratio  which  must  exist  between 
protein,  fat,  and  carbohydrate  for  the  animal  to  be 
in  nutritive  equilibrium  differs  from  species  to  species. 

A.  Shore. 

Effect  of  hydrogen  sulphide  on  the  respiration 
of  insects.  J.  A.  Parfentjev  and  H.  Lippmann 
(Biochem.  Z.,  1930,  223,  431 — 435). — An  atmosphere: 
containing  about  0-4%  of  hydrogen  sulphide  kills  the 
cockroach  Periplaneta  americana  in  15  min.  In 
atmospheres  containing  hydrogen  sulphide  the  oxygen 
consumption  of  the  live  insect  is  reduced  by  38 — 
56%,  but  the  oxygen  consumption  of  insects  for  a  short 
period  after  having  been  killed  by  such  atmospheres  is 
about  77%  above  normal.  W.  McCartney. 

Toxicity  of  bismuth  sulphide.  Behaviour  of 
bismuth  compounds  in  the  organism.  C.  G. 
Santesson  (Skand.  Arch.  Physiol.,  1929,  58,  101 — 
136;  Chem.  Zentr.,  1930,  i,  1173).— The  slight 
solubility  of  bismuth  sulphide  in  body  fluids  may  give 
rise  to  toxic  symptoms.  Basic  bismuth  salicylate  is 
more  toxic.  A.  A.  Eldridge. 

Pharmacology  of  ointments.  V.  The  sul¬ 
phate  content  and  transmineralisation  process  in 
human  blood  after  use  of  sulphur  ointment.  C. 
Moncorps  and  R.  Bohnstedt  (Arch.  exp.  Path. 
Pharm.,  1930, 152,  57— 67).— The  crystalloid  sulphur 
content  of  the  serum  of  fasting  man  varies  between 
0-4 and  1-2  mg.  per  100  c.c.  and  the  mean  is  0-696  mg. 
In  an  individual,  the  variation  on  different  days  and 
for  different  diets  does  not  exceed  13%,  and  with  the 
same  diet  is  within  the  limits  of  error  of  the  determin¬ 
ation.  After  12-hourly  applications  of  10  g.  of  sulphur 
ointment  an  increase  is  obtained  in  crystalloid 
sulphur  of  87%  of  the  mean  value  of  the  control 
experiment.  Under  the  influence  of  percutaneous 
sulphur  treatment,  a  considerable  but  irregular  dis¬ 
placement  (transmineralisation)  of  the  potassium, 
.sodium,  calcium,  magnesium,  and  iron  contents  of  the 
serum  and  whole  blood  occurs. 

P.  W.  Clutterbuck. 

Biochemistry  of  silicic  acid.  I,  Influence  of 
silicic  acid  on  the  body-weight  of  growing  rats, 
h-  Retention  of  silicic  acid  by  rats.  III. 
Muence  of  silicic  acid  on  the  elasticity  of  con¬ 
nective  tissue.  M.  Kochmann  and  L.  Maier  (Bio- 
Z,  1930,  223,  228—230,  231—242,  243— 
248). — Administration  of  silicic  acid  as  mineral  water 
(sdvanasprudel)  and  as  colloidal  silicic  acid  (siliquid) 
usd  no  effect  on  the  body-weight  of  growing  rats, 
whilst  administration  as  silistren  (orthosilicic  acid 
tetraglycol  ester)  retarded  increase  of  body-weight. 
Ine  silicic  acid  content  of  the  older  animals  was  less 
man  that  of  the  younger.  Animals  receiving  mineral 
ffater  had  the  same  silicic  acid  content  as  the  controls, 
i  1st  those  receiving  silistren  contained  more.  The 
elasticity  of  the  skin  of  white  mice  is  increased  by 
Placing  in  a  solution  of  silicic  acid. 

P.  W.  Clutterbuck. 

Toxicity  of  arsenobenzene  derivatives.  E. 
hAHL,  IV.  Tomczynski,  and  S.  Weil  (Spraw.  Prac. 

arist.  Inst,  farm.,  1924,  31  pp. ;  Cliem.  Zentr.,  1930,  i, 


1329). — Solutions  (10%)  of  neosalvarsan  and  its 
substitutes  of  the  same  origin  kept  in  an  open  vessel 
give  for  equal  intervals  of  time  similar  refraction 
curves,  but  the  curves  differ  with  differing  origin  of  the 
substances.  A.  A.  Eldridge. 

Biochemistry  of  pyridine  derivatives.  II. 
Tautomerism  and  biochemical  action  of  arsinic 
acids  of  the  pyridine  series.  A.  Binz,  C.  Rath,  and 
G.  Wilke  (Biochem.  Z.,  1930,  223,  176— 183).— The 
chemotherapeutic  index  with  both  subcutaneous  and 
intravenous  injection  of  2-hydroxypyridine-5-arsinic 
acid  is  considerably  more  unfavourable  for  the  enol 
than  for  the  keto-form.  On  the  other  hand,  the  index 
for  W-methylpyrid-2-one-5-arsinic  acid  is  more  un¬ 
favourable  than  for  the  enol  form,  2-methoxypyridine- 
5-arsinic  acid.  When  the  methyl  of  the  iY-methyl 
group  is  replaced  by  radicals  of  increasing  size,  e.g., 
ethyl,  n-propyl,  and  w-butyl,  the  index  becomes  more 
and  more  unfavourable  until  with  the  last  no  trypano¬ 
cidal  action  is  obtained.  P.  W.  Clutterbuck. 

Biochemistry  of  pyridine  derivatives.  III. 
Comparison  of  pyridlnearsinic  acids  with  other 
arsenic  compounds.  A.  Binz,  C.  Rath,  and  A. 
Rost  (Biochem.  Z.,  1930,  223,  249 — 256). — The  toxic 
and  curative  doses,  and  the  chemotherapeutic  indices 
of  the  sodium  salts  of  the  5-arsinic  acids  of  2-hydroxy- 
3-aminopyridine,  2-hydroxy-3-acetamidopyridine,  2- 
hydroxy-3-bromopyridine,  2-hydroxy-3-carbamyl- 
methylaminopyridine,and  2-aminopyridine  have  been 
determined  in  mice  and  the  results  compared  with  those 
obtained  with  other  arsenic  compounds.  The  mono- 
sodium  salt  of  2-pyridone-5-arsinic  acid  is  the  best 
tolerated  compound  so  far  investigated,  and  the  other 
compounds  named,  except  the  last  (which  is  sur¬ 
passed  also  by  tryparsamide  and  by  two  other  sub¬ 
stances),  follow  in  the  order  given.  All  the  compounds 
except  the  2-hydroxy-3-carbamylmethylamino-deriv- 
ative  cure  ngana.  The  toxicity  of  quinqucvalent  arsenic 
is  suppressed  when  it  is  present  in  the  5-position  of  a 
pyridine  ring  which  also  has  an  oxygen  atom  united  to 
the  2-position.  W.  McCartney. 

Relationship  of  potassium  to  the  depressor 
effect  of  liver  extract.  R.  H.  Major  and  C.  J. 
Weber  (J.  Lab.  Glin.  Med.,  1929, 15,  229— 233).— The 
depressor  substance  is  not  potassium  dihydrogen 
phosphate,  than  which  it  has  a  far  greater  effect. 

Chemical  Abstracts. 

Behaviour  of  soaps  in  the  animal  body.  I.  H. 
Page  and  E.  Y.  Allen  (Arch.  exp.  Path.  Pharm., 
1930,  152,  1—26). — Most  soaps  on  injection  into 
white  mice  proved  strongly  toxic,  especially  those  of 
hydroxy-  and  unsaturated  fatty  acids,  and  brought 
about  a  series  of  pathological  changes.  With  paren¬ 
teral  injection,  the  total  liver-fat  decreased  and  the 
iodine  value  increased.  Soaps,  when  intravenously 
injected,  lowered  the  blood-pressure  and  stimulated 
respiration.  The  amount  of  pigment  (uranin  A) 
passing  into  the  cerebrospinal  fluid  of  a  rabbit  was 
increased  when  the  soap  (diethanolamine  ricinoleate) 
was  injected  together  with  the  pigment. 

P.  W.  Clutterbuck. 

[Pharmacological]  action  of  organic  thio¬ 
cyanates.  G.  Taubmann  (Arch.  exp.  Path.  Pharm., 
1930,  150,  257 — 284). — Aliphatic  mono-  and  di- 
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thiocyanates  of  the  type  of  ethyl  thiocyanate  or 
ethylene  dithiocyanate  produce  convulsions  in  animals 
and  sometimes  have  an  antipyretic  action.  The  intro¬ 
duction  of  a  double  linking  as  in  allvl  or  erotyl 
thiocyanate  removes  the  convulsive  and  antipyretic 
actions  and  these  compounds  exhibit  a  paralysing 
action.  Thiocyanoacetic  .acid  has  a  characteristic 
narcotic  action  very  similar  to  that  of  bromoacetic 
acid.  The  following  compounds  are  described: 
hexyl  thiocyanate ,  C6H13*SCN,  a  yellow  oil,  from  hexyl 
bromide  and  potassium  thiocyanate,  and  erotyl 
thiocyanate,  a  colourless  oil,  from  erotyl  bromide  and 
ammonium  thiocyanate.  W.  0.  Kermack. 

Stimulatory  and  inhibitory  actions  of  quinol 
and  its  oxidation  products  on  the  leech.  R. 
Labes  (Arch.  exp.  Path.  Pharm.,  1930,  152,  111 — 
128). — The  leech  reacts  twenty  times  as  strongly  in 
presence  of  oxygen  to  alkaline  as  to  acid  quinol 
solutions,  the  results  being  analogous  to  those  obtained 
with  frog’s  nerve-muscle  preparations  {ibid.,  1929, 
133,  120).  Whereas  with  alkaline  quinol  solutions 
(1/30,000)  pigmented  oxidation  products  rapidly  form 
and  the  animals  are  completely  paralysed  in  3  hrs., 
they  show  almost  normal  behaviour  ,  after  6  hrs.  with 
acidified  quinol  solutions  of  the  same  concentration. 

P.  W.  Clutterbuck.. 

Effect  of  alteration  in  the  vegetative  system  on 
phosphate  metabolism.  K.  Hesse  (Z.  klin.  Med., 
1929,  111,  729— 741 ;  Chem.  Zentr.,  1930,  i,  1324).— 
The  daily  phosphate  excretion  of  two  patients  appeared 
to  fall  under  the  action  of  “gynergen.”  Experiments 
with  dogs  showed  that  the  effect  of  ergotamine  and 
acetylcholine  is  to  increase  the  total  acid-soluble 
phosphate  in  the  blood  and  urine;  atropine  and 
ephetonine  have  the  opposite  effect.  The  calcium 
balance  is  not  definitely  altered.  L.  S.  Theobald. 

Variations  of  catalase  curve  of  blood  after 
introduction  of  pilocarpine  on  an  acid  or  alkaline 
diet.  S.  A.  Povorinskaya  (Russ.  J.  Physiol.,  1930, 
13,  188 — 192). — The  curves  representing  the  catalase 
content  of  blood  at  various  times  after  subcutaneous 
injection  of  pilocarpine  are  of  a  uniform  type  for 
children  receiving  an  alkaline  but  not  an  acidic  diet ; 
where  a  mixed  diet  is  taken,  the  curves  are  of  a  mixed 
type.  The  catalase-time  curves  for  children  on  an 
alkaline  diet  not  receiving  pilocarpine  are  not  of  a 
uniform  type.  The  catalase  curves  vary  irregularly 
for  the  same  individual  according  to  the  day  and  hour 
at  which  the  blood  is  taken.  No  parallelism  is  found 
between  blood-catalase  and  haemoglobin  contents. 

R.  Truszkowski. 

Uzara.  III.  Convulsive  effect  of  uzara  deriv¬ 
atives  on  the  frog.  O.  Gessner  and  H.  Schroter 
(Arch.  exp.  Path.  Pharm.,  1930, 152,  238— 249).— The 
series  of  substances  tested  includes  uzaridin,  anhydro- 
uzaridin,  trianhydrouzaridin,  uzarin,  uzarene,  and 
uzarenin.  Sublethal  doses  of  the  glucoside,  uzarene, 
produce  no  signs  of  cramp  in  R.  temporaria.  1-0  Mg. 
of  uzaridin  produces,  within  1-5  hrs.;  convulsions  in  a 
frog  of  30  g.  weight.  LTzarin,  in  relatively  small  doses, 
produces  convulsions  and  finally  death. 

P.  G.  Marshall. 

Comparison  of  physiological  action  of  aspido- 
spermine  and  quebrachine.  _  M.  Raymqnd- 


Hamet  (Compt  rend.,  1930,  191,  157— 159).— The 
hydrochlorides  of  these  alkaloids  isolated  from  the 
bark  of  Aspidosperma  Quebracho  bianco,  contrary  to 
reported  experiments,  act  differently  on  the  sym¬ 
pathetic  or  vagus  nervous  systems. 

C.  C.  N.  Vass. 

Serum-protein  in  histamine  shock.  L.  Dim 
and  P.  Steffanutti  (Biochem.  Z.,  1930,  223,  408— 
420).— There  is  a  decrease  in  the  concentration  of 
rotein  inserum  of  cats  to  which  large  doses  of  histamine 
ave  been  administered  and  the  colloidal  osmotic 
pressure  of  the  serum  falls  to  a  value  much  lower  than 
that  which  could  be  attributed  to  the  decrease  in  the 
concentration  of  protein.  W.  McCartney. 

Serum-lipase  in  histamine  shock.  P.  Steefa- 
hutti  (Biochem.  Z.,  1930,  223,  421 — 430).— In  the 
serum  of  cats  and  guinea-pigs  suffering  from  histamine 
shock  there  is  a  decrease  in  the  lipase  content.  This 
decrease  is  usually’  accompanied  by  a  relatively  smaller 
decrease  in  the  protein  content,  and  it  seems  that,  for 
the  most  part,  the  lipase  circulates  uncombined  with 
protein  (cf.  preceding  abstract).  W.  McCartney. 

Blood-sugar-reducing  action  of  Rhisoma  poly- 
gonati,  a  popular  antidiabetic  remedy.  H. 
Langecker  (Biochem.  Z.,  1930,  222,  173—190).— 
Extracts  of  the  rhizome  of  Polygonatum  officinale  and 
P.  multiflorum  administered  to  fasting  rabbits  do  not 
affect  the  normal  blood-sugar,  or  the  hyperglycemia 
after  adrenaline,  but  considerably  reduce  alimentary 
hyperglycemia .  The  antidiabetic  substance  is  readily 
soluble  in  water  and  alcohol,  is  not  fermentable,  and 
can  be  salted  out  with  ammonium  sulphate. 

P.  W.  Clutterbuck. 

Inflammation.  V.  Alteration  of  the  reaction 
of  blood  and  carhon  dioxide-combining  capacity 
of  the  plasma  of  rabbits  under  the  influence  of 
drugs  inhibiting  respiration  and  inflammation, 
H.  Frohlich  (Arch.  exp.  Path.  Pharm.,  1930, 151. 
323 — 340). — The  administration  to  a  rabbit  of  0*5  g-  of 
urethane  subcutaneously  or  0-75  g.  of  sodium  bromide 
by  mouth  per  kg.  body -weight  results  in  a  rise  in  the 
pa  of  the  blood  and  a  rise  in  the  carbon  dioxide-com¬ 
bining  power  of  the  plasma.  An  equimolecular 
amount  of  carbamide  is  without  these  effects,  but 
sodium  chloride  in  equimolecular  quantity  raises 
the  pa  of  the  blood.  Forced  breathing  inhibits 
the  urethane  action,  which,  however,  becomes  mom 
marked  when  the  forced  breathing  is  stopped.  W 
withdrawal  of  6  c.c.  of  blood  from  a  rabbit  three  tim® 
during  24  hrs.  tends  to  raise  the  carbon  dioxide-com¬ 
bining  power  of  the  plasma  of  the  venous  blood  on¬ 
to  lower  that  of  the  carotid  blood. 

W.  0.  Kermack. 

Detection  of  luminal  [phenylethylbarbitunc 

acid]  in  urine.  W.  Koenig  and  H.  Kluge  (Chem-- 
Ztg.,  1930,  54,  451).— The  urine  is  acidified 
tartaric  acid  and  extracted  with  ether,  the  ether  e 
tract  is  evaporated  to  a  syrup,  water  is  added, 
solution  boiled  with  animal  charcoal  and  filtered-  , 

filtrate  is  rendered  alkaline  with  sodium  hydro®®  ^ 
extracted  with  ether,  the  aqueous  layer  is  acidmea 
sulphuric  acid,  treated  with  sodium  Hy drogen 1 
ate  until  it  turns  litmus  blue,  and  again  extract e 
ether,  and  finally  the  second  aqueous  layers  aC) 
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with  sulphuric  acid  and  extracted  with  ether.  The 
three  ethereal  solutions  are  separately  washed  with 
water,  filtered,  and  evaporated  to  dryness.  The  first 
solution  leaves  an  oily  residue  of  complex  composition, 
the  second  a  residue  of  luminal,  and  the  third  hippuric 
acid.  A.  R.  Powell. 

Distribution  of  amino-acids  in  blood  during 
chloroform  narcosis  and  in  anaemic  animals. 
Relationship  between  the  osmotic  resistance  of 
the  erythrocytes  and  amino-acid  distribution. 
A.  Simon  and  E.  Annau  (Arch.  exp.  Path.  Pharm., 
1930,  152,  129 — 141). — The  amino-acid  content  of 
whole  blood  usually  increases  during  chloroform 
narcosis,  the  maximal  difference  being  about  2-0  mg. 
In  anaemia  of  dogs  and  rabbits  produced  by  bleeding 
there  is  usually  a  fall  in  the  blood-amino- nitrogen 
which  occurs  chiefly  in  the  corpuscles.  There  is  no 
obvious  connexion  between  the  osmotic  resistance  of 
the  corpuscles  and  amino-acid  distribution.  .  , 

P.  C4.  Marshall. 

Blood-cholesterol  following  repeated  adminis¬ 
trations  of  chloroform,  paraldehyde,  ,  and 
urethane.  S.  H.  Gray  (J.  Biol.  Chem.,  1930,  87, 
591 — 590). — Daily  administration  of  chloroform  to 
rabbits  causes  a  rise  in  the  blood-cholesterol. after  3 
weeks;  a  similar  effect  was  not  observed  after  re¬ 
peated  administration  of  paraldehyde  or  of  urethane. 

C.  R.  Harington. 

Therapeutic  photochemistry.  C.  Benoit  and 
A.  Helbronner  (Compt.  rend.,  1930,  191,  233 — 
235). — Examples  are  cited  in  which  the  therapeutic 
effect  of  certain  •  drags  is  greatly  enhanced  by  the 
simultaneous  employment  of  ultra-violet  or  infra-red 
irradiation  and  the  possibility  of  obtaining  a  given 
effect  with  a  diminished  dose  of  the  drag  is  thus 
indicated.  Correlation  of  the  absorption  spectrum  of 
the  drag  with  the  activating  radiation  is  suggested. 

H.  Wren. 

"Nature  of  the  active  radiations  in  the  phe¬ 
nomena  of  photosensitisation.  J.  Cuzin  (Bull. 
Soc.  Chim.  biol.,  1930,  12,  745— 753).— The  action  of 
iight  radiations  of  various  wave-lengths  in  sensitising 
eosin,  methylene-blue,  and  hamiatoporphyrin  to  retard 
the  rate  of  beat  of  the  frog  heart  in  situ  is  studied. 
Haematoporphyrin  exhibits  the  strongest  response  and 
is  sensitised  by  all  visible  and  ultra-violet  radiations, 
the  heart  ceasing  to  beat  in  1 — 2  hrs.  Eosin  has  the 
same  effect  on  radiation  with  green  and  ultra-violet 
light  only.  Methylene-blue  is  similar  to  eosin,  except 
that  total  light  is  also  effective.  The  total  radiation 
(of  the  mercury-vapour  lamp)  is  less  effective  than 
certain  components,  indicating  an  antagonistic  action 
of  certain  bands.  F.  O.  Howitt. 

A’-Ray  sensitisation.  I.  Mechanism  of 
sensitisation  by  iodine  salts.  D.  L.  Rubinstein 
(Strahlenther.,  1929,  34,  411 — 420;  Chem.  Zentr., 
1930,  i,  1489). — Experiments  with  infusoria  show  that 
(bo  “sensitising  ”  action  of  solutions  containing  iodine 
salts  is  due  to  chemical  oxidation  and  the  toxic  action 
°f  the  liberated  iodine.  A.  A.  Eldridce. 

Effect  of  irradiation  on  cobra  venom  and 
^rtivenin.  A.  Eidinow  (Brit.  J.  Exp.  Path.,  1930, 
li,  65 — 72).— The  neurotoxin  present  in  a1  solution  of 
cobra  venom  in  saline  was  destroyed  only  by  rays  of 


wave-length  less  than  2800  A.  unless  sensitised  with 
eosin.  The  photodynamic  action  of  eosin  is  arrested 
by  the  precence  of  blood  and  serum .  Hsomolysins  and 
cytolysins  were  destroj7ed  b}7  raj7s  of  wave-length 
greater  than  2800  A.,  but  not  by  those  of  wave-length 
greater  than  3300  A.  Antivenin,  as  obtained  in  serum, 
is  resistant  to  prolonged  irradiation. 

Chemical  Abstracts. 

Oxidative-reductive  power  of  tissues.  I,  II. 
R.  Eabre  and  H.  Simonnet  (Bull.  Soc.  Chim.  biol: , 
1930,  12,  777— 799,  800— 814).— A  more  detailed 
account  of  work  already  noted  (this  vol.,  949). 

Cytochrome  and  intracellular  oxidase.  D. 
Keilin  (Proc.  Roy.  Soc.,  1930,  B,  106,  418 — 444).— 
Observations  on  the  oxidation  of  cysteine  in  presence 
of  indophenol  oxidaso  extracted  from  sheep’s  heart- 
muscle  and  the  C  component  of  cytochrome  from 
baker’s  yeast  are  recorded.  Improved  methods  for 
the  separation  and  purification  of  the  oxidase  and  of 
the  C  component  are  described.  The  purest  active 
preparations  of  the  former  still  showed  faintly  the 
absorption,  bands  of  cytochrome,  but  neither  this 
oxidase  preparation  nor  the  yeast  cytochrome 
separately  brings  about  the  oxidation  o'f  cysteine 
although  rapid  oxidation  occurs  when  both  are  present. 
Experiments  have  been  made  on  the  rate  of  oxygen 
uptake  in  presence  of  various  concentrations  of 
oxidase  and  of  the  cytochrome-C.  The  muscle- 
oxidase  preparation  is  inactivated  when  heated  to  70°. 
Very  small  concentrations  of  potassium  cyanide  or 
sodium  sulphide  completely  or  partly  inhibit  the 
synthetic  oxidase-cytochrome  system.  It  is  inhibited 
in  the  dark  by  a  high  concentration  of  carbon 
monoxide,  but  is  reactivated  when  exposed  to  light  or 
to  a  higher  partial  pressure  of  oxygen.  Narcotics 
(urethane)  have  little  or  no  effect  on  the  activity  of 
the  oxidase-cytochrome  system.  The  muscle-oxidase 
preparations  contain  small  quantities  of  metallic 
impurities,  but  the  catalytic  activity  of  these  is 
inactivated  by  certain  substances  accompanying  them. 
When,  however,  pyrophosphate  is  added  along  with 
oxidase  to  cysteine,  the  metallic  catalysts,  in  particular 
copper,  become  active  and  oxidation  of  the  cysteine 
proceeds. '  These  facts  support  the  views  previously 
expressed  (A.,  1929,  470)  on  the  role  played  ,  by 
ev'tochrome  in  the  metabolism  of  the  cell. 

W.  O.  Kermack. 

Philothione  as  hydrogenase.  J.  be  Rey- 
Pailhade  (Compt.  rend.  Soc.  Biol.,  1929,  99,  1700— 
1702;  Chem.  Zentr.,  1929,  i,  1575). — Egg-white, 
diluted  with  an  equal  volume  of  water,  was  used  as  a 
source  of  philothione ;  the  addition  of  sulphur  liberates 
hydrogen  sulphide  in  30  min.  The  philothione  formed 
contains  the  -S-S-  linking  characteristic  of  cystine. 
The  reaction  does  not  occur  after  heating  with  dilute 
acid  or  alkaline  media ;  further,  the  precipitate  formed 
by  heating  does  not  give  hydrogen  sulphide  after  the 
addition  of  sulphur.  It  is  maintained  that  philo¬ 
thione  is  an  enzvmo.  L.  S.  Theobald. 

Enzymic  formation  of  Z-malic  from  fumaric 
acid,.  N.  Alwall  (Skand.  Arch.  Phj7siol.,  1929,  55, 
91 — 93;  Chem.  Zentr.,  1929,  i,  1581). — The  results  of 
Cluttcrbuck  (A.,  1927,  693)  are  confirmed.  '  The 
enzymic  formation  of  Z-malic  fromfumaricncid  proceeds 
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at  first  with  a  high  velocity,  which  then  gradually 
decreases  until  equilibrium  is  reached. 

L.  S.  Theobald. 

Effect  of  salts  and  of  poisons  on  the  activity  of 
malt  catalase.  V,  VI.  M.  0.  Charmandarian 
and  A.  W.  Tiuttunnikova  (Biochem.  Z.,  1930,  222, 
272— 283,  284— 289).— V.  The  effect  of  the  addition 
of  inorganic  salt  solutions  of  varying  concentrations 
(47/20  to  M / 107)  on  the  activity  of  the  catalase 
of  unextracted  malt  has  been  studied.  Both  cations 
and  anions,  according  to  their  nature  and  to  the 
experimental  conditions,  affect  the  activity  of 
the  catalase.  When  the  activity  is  stimulated  by  the 
sodium,  ammonium,  calcium,  manganese,  and  zinc 
ions  the  influence  of  the  first  two  is  great  and  that  of 
the  others  slight,  whilst  the  magnesium  ion  occupies 
an  intermediate  position.  The  inhibitory  influence  of 
bivalent  cations  is  greater  than  that  of  univalent 
cations,  and  increase  in  at.  wt.  is  accompanied  by 
increase  in  this  influence.  As  a  result  of  the  colloidal 
nature  of  the  enzyme  the  effect  produced  by  the  salts 
becomes  more  pronounced  with  time.  Previous 
observations  (this  vol.,  1064)  concerning  the  effect  of 
ferric  chloride  have  been  confirmed.  The  higher  con¬ 
centrations  of  disodium  or  dipotassium  hydrogen 
phosphates  or  of  sodium  hydrogen  carbonate  greatly 
stimulate  the  activity  of  the  catalase.  At  low  con¬ 
centrations  sodium  nitrate  and  potassium  dihydrogen 
phosphate  have  high  stimulating  effects,  and  the 
chloride,  nitrate,  and  sulphate  ions  form  a  descending 
series  as  regards  these,  sulphate  being  practically  with¬ 
out  effect.  It  is  supposed  that  certain  concentrations 
of  a  salt  may  increase,  whilst  others  may  decrease,  the 
degree  of  dispersion  of  the  colloidal  sj’stem. 

VI.  Especially  after  acting  for  some  time  and  in 
high  dilutions,  potassium  arsenate,  cyanide,  and  thio¬ 
cyanate,  barium  chloride  and  nitrate,  mercuric 
chloride,  quinine  hydrochloride,  strychnine  nitrate, 
and  uric  acid  may  stimulate  the  activity  of  the 
catalase,  although  their  action  is  generally  inhibitory. 

W.  McCartney. 

Nature  of  amylase.  II.  D.  Narayanamtjrti 
(J.  Indian  Inst.  Sci.,  1930,  13a,  69 — 72). — Bechhold’s 
technique  of  electro-ultrafiltration  (A.,  1925,  ii,  1158) 
was  used  to  remove  electrolytes  from  diastase  solutions. 
The  solid  content  of  the  original  solution  was  4-S  times 
that  of  the  electro-ultrafiltered  solution.  The  curves 
obtained  for  the  hydrolysis  of  starch  by  diastase 
before  and  after  electro-ultrafiltration  were  slightly 
different,  the  latter  resembling  an  autocatalytic  curve. 
The  components  of  diastase  causing  liquefaction  and 
saccharification  (A.,  1929,  216)  have  been  partly 
separated  by  ultrafiltration.  The  liquefying  com¬ 
ponent  is  probably  of  a  higher  dispersity  than  the 
saccharifying  component.  G.  F.  Mabrian. 

Existence  of  two  components  in  malt  diastase. 
0.  Edfeldt,  G.  Nordh,  and  T.  Swaetichin  (Biochem. 
Z.,  1930,  223, 47S — 4S0). — The  experiments  of  Ohlsson 
(A.,  1923,  i,  620;  1927,  277)  have  been  repeated  and 
his  results  confirmed.  Statements  by  Ernstrom 
(“  fiber  Amvlasen,”  Stockholm,  1930)  are  rejected. 

W.  McCartney. 

Emulsin.  III.  B.  Helferich  and  H.  Bre- 
dereck  (Z.  physiol.  Chem.,  1930,  189,  273 — 279 ;  cf. 


A.,  1923,  i,  722). — The  activity  of  fbglucosidasecanbe 
increased  740-fold  by  ultra-filtration  and  a  product 
having  Sal. /=1 1-1  obtained  in  1%  yield.  This 
material  has  a  very  low  ash  content,  is  very  sensitive 
to  ultra-violet  irradiation,  and  exhibits  the  reactions  of 
proteins.  It  has  [a]D —18°  to —25°.  (Wi-Fructosidnse 
can  be  purified  in  the  same  way.  W.  McCartney. 

Biochemical  synthesis  of  p-5-iodosalicyl- 
glucoside.  P.  Delauney  (Compt.  rend.,  1930,191, 
57 — 59).— 5-Iodosaligenol  and  dextrose  dissolved  in  att 
aqueous  solution  of  acetone  hydrogen  sulphite  furnish 
when  treated  with  emulsin  l-fi-5-iodosalicylglucostde. 

C.  C.  N.  Vass. 

Enzymic  synthesis  of  esters.  P.  Ron  a  and  0. 
Muhlbock  (Biochem.  Z.,  1930,  223,  130 — 144).— 
Using  the  enzymes  of  powdered  pig’s  pancreas  and 
liver,  ester  synthesis  is  shown  to  be  dependent  on  the 
constitution  of  the  components,  Branching  of  the 
carbon  chain  of  the  acid  decreases  the  rate  of  syn¬ 
thesis,  but  of  the  alcohol  the  effect  is  not  obtained  to 
the  same  extent.  For  substituted  acids,  the  rate 
does  not  vary  so  much  with  the  substituent  as  with  its 
position  relative  to  the  carboxyl  group.  Pancreatic 
esterase  readily  esterifies  butyric  acid,  whereas  liver 
esterase  esterifies  only  the  lower  members. 

P.  W.  Clutterbuck. 

Metabolic  changes  resulting  from  irradiation. 
VII.  Effect  of  light  on  hutyrase  from  liver  and 
heart.  L.  Pinchssen  and  T.  Takuma  (Biochem.  Z., 
1930,  223,  341— 346).— The  lipolytic  power  of  ex¬ 
tracts  of  the  livers  or  hearts  of  rabbits  is  greatly 
reduced  if  they  are  exposed  to  radiation  from  powerful 
incandescent  electric  lamps  and  radiation  from  quarti 
mercury- vapour  lamps  has  a  similar  effect  in  the  ease 
of  the  liver  extracts  (cf.  Pincussen  and  Anagnostu,  A., 
1922,  i,  485).  The  heat  rays  may  be  the  effective 
agents  in  the  process.  W.  McCartney. 

Stimulating  action  of  bile  acids  on  pancreatic 
lipase,  and  their  hfemolytic  action.  K.  Kazteo 
and  K.  Tsuji  (J.  Biochem.,  Japan,  1930,  11.  333— 
343). — opoCholic,  dihydro-oxvcholadienoic,  and  di- 
hydroxycholic  acids  stimulate  pancreatic  lip^ 
equally,  in  accord  with  Schoda’s  view  that  the  hydr¬ 
oxyl  group  in  position  7  of  the  bile  acid  molecule 
increases  the  lipolytic  activity  of  the  lipase.  The 
action  of  lipase  is  also  stimulated  by  the  hydroxy- 
tricarboxylic  acid  from  ursodeoxycholic  acid,  but  not 
by  dehydrocholic  or  cholanic  acid.  The  hremolytic 
effect  varies  with  the  kind  of  red  cell. 

Chemical  Abstracts. 

Alteration  of  fatty  acids  in  autolysis  of  theliver. 
J.  Hepner  and  O.  Wagner  (Casopis  Ceskoslov.  > 
1929,  9,  214r— 216,  236—237 ;  Chem.  Zentr.,  W*  *> 
1662). — A  qualitative  examination  of  the  fatty  aci  a 
particularly  a  determination  of  iodine  value, 
necessary  in  addition  to  their  determination. 

A.  A.  EldbidgS. 

Change  of  cholesterol  in  autolysis  of  the 

O.  Wagner  (Casopis  Ceskoslov.  Lek.,  1929,  ">  * 

213;  Chem.  Zentr.,  1930,  i,  1662).— Lemetod- 
well  as  Fex’s,  method  is  satisfactory  for  the  dew  ^ 
ation  of  total  cholesterol  in  organs.  In  fed,  » 
fasted,  rabbits  the  total  liver-cholesterol  was  com* 
ably  diminished  by  autolysis.  A.  A.  Eldri 
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Proteases  of  animal  tissues.  I.  Determin¬ 
ation  and  purification  of  the  protease  of  ox 
spleen.  II.  Physico-chemical  behaviour  of  the 
protease  of  ox  spleen.  The  protease  of  ox 
leucocytes.  H.  Kleinmann  and  K.  G.  Stern  (Bio- 
ckem.  Z.,  1930,  222,  31—83,  84— 122).— The  experi¬ 
ments  of  Waldschmidt-Leitz  and  Deutsch  (A.,  1927, 
794)  on  the  proteases  of  spleen  extracts  have  been 
repeated,  for  the  most  part  confirmed,  and  extended. 
Thepu-activity  curves  for  cathepsin  (spleen  protease) 
are  investigated,  using  albumin,  caseinogen,  and 
gelatin  as  substrates  with  unpurified  and  purified 
extracts  of  spleen,  the  reactions  being  followed  by 
Van  Slyke’s  method  and  also  by  nephelometric 
methods.  The  pa-activity  curve,  obtained  by  Van 
Slyke’s  method  with  the  unpurified  spleen  extract, 
shows  maxima  at  pn  4  and  8,  the  second  maximum 
disappearing  when  the  protease  is  separated  from  the 
erepsin  by  adsorption  on  kaolin  and  subsequent 
alkaline  elution,  the  eluate  containing  only  the 
protease.  Spleen  protease  free  from  erepsin  attacks 
only  isoelectric  protein.  Using  the  nephelometric 
method,  which  measures  only  protease  action,  and 
gelatin  as  substrate,  an  optimum  is  obtained  at  pB 
4—5  with  the  unpurified  and  at  2—4  with  the  purified 
extract.  The  enzyme  attacks  serum-albumin,  the 
optimal  zone  with  unpurified  extract  being  from  pB 
2-6  to  5-6,  with  a  faint  optimum  at  pK  4,  whilst  with 
purified  extract  it  lies  between  pB  3  and  4.  Caseinogen 
gives  different  optima  according  to  whether  the  reac¬ 
tion  occurs  in  concentrated  (Van  Slyke’s)  or  in  dilute 
(nephelometric)  solution,  a  single  optimum  at  pH  5 — 6 
being  obtained  in  the  former  and  two  maxima  at 
Pa  3.  and  5  in  the  latter  case.  Hydrogen  sulphide 
increased  the  action  of  the  enzyme  both  of  unpurified 
extract  and  of  eluate.  Hydrogen  cyanide  activated 
the  unpurified  but  not  the  purified  extract  in  its 
reaction  with  gelatin  and  caseinogen.  Leucylglycine 
is  hydrolysed  by  spleen  erepsin  three  to  four  times 
as  quickly  as  glycylglycine,  the  optimum  for  the 
former  being  at  pB  8.  "Protease  of  leucocytes  shows 
similar  behaviour  to  that  of  spleen,  but  erepsin  is 
absent.  P.  W.  Clutterbuck. 

Natural  activator  of  catheptic  enzymes.  E. 
Waldschmidt-Leitz,  A.  Purr,  and  A.  K.  Balls 
(Naturwiss.,  1930,  18,  644 — 645). — The  catheptic 
group  of  proteolytic  enzymes  from  animal  organs 
requires  for  activation  the  presence  of  specific 
substances,  e.g.,  hydrocyanic  acid  or  hydrogen  sul¬ 
phide.  Zookinase,  a  natural  activator,  is  developed 
m  the  organs  only  after  death :  and  is  identical  with 
glutathione.  The  active  properties  of  zookinase  are 
destroyed  by  oxidising  agents  and  this  is  of  particular 
Significance  in  considering  the  causes  of  autolysis  in 
dying  cells  or  in  malignant  tumours. 

W.  B.  Angus. 

Capability  for  activation  by  hydrocyanic  acid 
w  intracellular  animal  and  vegetable  proteases. 
^  Utkina-Ljubovzova  (Bioehem.  Z.,  1930,  222, 
406). — As  regards  its  capability  for  activation  by 
“Jdrocyanic  acid,  Merck’s  “  papayotin  ’’  behaves  in 
he  same  way  as  do  all  other  intracellular  proteases, 
releases  ^rom  the  liver  of  the  guinea-pig  or  the  frog 
1Cj  hi  the  same  way  as  do  vegetable  proteases.  If 


there  is  specificity  it  is  of  the  process,  not  of  the 
enzymes.  W.  McCartney. 

Inactivation  of  higbly-purified  urease  by  heavy 
metals.  J.  B.  Sumner  and  K.  Myrback  (Z. 
physiol.  Chem.,  1930,189, 218 — 228). — It  is  not  possible 
to  decide  whether  the  purest  crystalline  urease 
obtainable  consists  entirely  of  the  enzyme,  but  such 
urease  is  as  pure  as  the  best  invertase  and  is  readily 
prepared  from  crude  material  with  a  700—800-fold 
increase  in  activity.  The  inactivation  of  the  urease 
by  silver  is  partly  reversible,  and  substances  such  as 
gum-arabic  which  combine  with  the  metal,  or  even 
urea  itself  (when  present  in  excess)  which  combines 
with  the  enzyme  and  displaces  the  metal,  can  restrict 
or  reverse  inactivation.  Ordinary  distilled  water  may 
contain  sufficient  impurities,  usually  heavy'  metal  com¬ 
pounds,  to  inactivate  urease.  The  compound  of 
urease  and  silver  can  undergo  dissociation.  In  very 
dilute  solutions  of  urea  the  activity  of  urease  is  reduced 
even  when  inactivating  agents  are  absent.  More  than 
40,000  g.  of  urease  can  be  inactivated  by  1  g.-atom 
of  silver,  but  the  enzy’me  can  combine  with  more  than 
ten  times  as  much  silver  as  is  required  for  inactivation. 

W.  McCartney. 

Crystalline  urease.  Inactivation  by  ultra¬ 
violet  light,  by  sunlight  with  aid  of  a  photo¬ 
dynamic  agent,  and  by  trypsin.  H.  Tauber  (J. 
Biol.  Chem.,  1930,  87,  625 — 628). — A  solution  of 
crystalline  urease  prepared  by  the  method  of  Sumner 
(A.,  1926,  1061,  1176)  was  rapidly  inactivated  by 
exposure  to  ultra-violet  radiation  in  presence  of 
eosin;  slower  inactivation  occurred  on  exposure  to 
ultra-violet  radiation  alone  or  to  sunlight  in  presence 
of  eosin.  Sunlight  alone  had  no  effect.  Tryptic 
digestion  caused  slow  but  complete  inactivation  of  the 
urease.  C.  R.  Harington. 

Effect  of  ultra-violet  light  on  the  formation  and 
alteration  of  skin  melanin.  G.  0.  E.  Lignao 
(Strahlenther.,  1929,  34,  605 — 609 ;  Chem.  Zentr., 
1930,  i,  1821). — Melanin  can  be  produced  after  death 
in  the  epidermis  by  ultra-violet  rays. 

A.  A.  Eldridge. 

Post-mortal  production  of  melanin  in  meeil- 
worm  insects  ( Tenebrio  molitor,  L. ).  H. 
Schmalfuss  and  H.  Barthmeyer  (Bioehem.  Z.,  1930, 
223, 457 — 469).— In  meal-worm  insects  killed  immedi¬ 
ately  after  hatching  there  are  an  appropriate  feebly  - 
alkaline  reaction,  asuitable  enzyme,  andsufficieutwater 
to  allow  its  precursor  to  be  converted  into  melanin, 
but  the  concentration  of  oxygen  in  the  insects  Ls  not 
sufficient  to  allow  darkening  of  colour  to  take  place. 
The  precursor  does  not  belong  to  the  dihydroxy- 
benzenes.  Organic  solvents  (particularly'  chloroform) 
which  extract  material  from  the  insects,  so  making  their 
skeletons  more  permeable  to  oxy'gen,  stimulate  oxid¬ 
ation  and  so  assist  in  the  production  of  melanin,  w'hich 
production  occurs  chiefly  in  the  hsemolymph.  Ex¬ 
clusion  of  oxygen,  desiccation,  heating  at  100°,  or 
treatment  with  acids  (including  hydrocyanic  acid)  or 
with  ammonia  all  restrict  or  prevent  the  production 
of  melanin,  but  cooling  to  —22°  restricts  although  it 
does  not  prevent  the  production.  The  insects  darken 
also  in  the  presence  of  hydrogen  sulphide,  but  this 
darkening  is  due  to  the  action  of  the  gas  on  the  ferric 
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iron  in  the  insects  which  is  brought  into  the  ionised 
state  and  converted  into  sulphide. 

W.  McCartney. 

Nuclein  metabolism.  XXIV.  Enzymic  fission 
of  yeast-nucleic  acid  with  liver  nucleotidase  for 
the  production  of  purine-  and  pyrimidine-carbo¬ 
hydrate  complexes.  F.  Bielschovsky  (Z.  physiol. 
Chem.,  1930,  190,  15—20 ;  cf.  this  vol.,  1060).— 
In  the  hydrolysis  of  thymus- nucleic  acid  with  liver 
nucleotidase  the  yield  of  purine  glucosides  is  low  owing 
to  the  fission  of  the  latter  by  the  enzyme.  With  yeast- 
nucleic  acid  only  small  amounts  of  free  purines  are 
obtained  and  the  percentage  hydrolysis  is  lower. 
From  the  yeast  product  the  nucleosides  guanosine, 
inosine,  and  uridine  were  obtained  in  good  yield.  The 
last  two  are  regarded  as  deamination  products  of 
adenosine  and  cytidine.  J.  H.  Birrinsiiaw. 

Starch-liquefying  enzyme  in  dried  yeast  auto¬ 
lysates.  Synthetic  action  of  the  enzyme.  S. 
Nisiiimura  (Biochem.  Z.,  1930,  223,  161—170).— 
Yeast  autolysate  contains  an  enzyme  which  attacks 
amylopcctin  and  liquefies  starch.  The  enzyme  also 
can  synthesise  higher  from  lower  dextrins,  and  can 
accelerate  the  saccharification  of  starch  by  amylase. 
The  optimal  conditions  are  a  temperature  of  20—25° 
and  a  pn  of  6-0 — 6-2,  and  complete  inactivation  is 
obtained  by  heating  the  extract  for  10  min.  at  55 — 60°. 

P.  W.  Clutterbtjck. 

Semicarbazide  method  for  the  detection  of 
pyruvic  acid  in  alcoholic  fermentation.  P. 
Eliasbero  (Z.  physiol.  Chem.,  1930,  189,  254 — 260), 
— The  method  of  Kostytsehev  and  Soldatenkov  (A., 
1928,  923)  has  been  successfully  applied  to  the 
isolation  of  pyruvic  acid  from  the  products  of  ferment¬ 
ation  of  sucrose  by  yeast.  The  acid  can  be  isolated 
oven  when  acetaldehyde  is  also  present.  Statements 
by  Klein  and  Fuchs  (A.,  1929,  1491)  and  their 
procedure  are  criticised.  W.  McCartney. 

Growth  of  yeasts  and  similar  organisms  on 
pentoses.  D.  G.  Rosa,  E.  B.  Fred,  and  W.  H. 
Peterson  (Zentr.  Bakt.  Par.,  1929,  II,  79,  S6 — 92; 
Chem.  Zentr.,  1930,  i,  1484). — Only  yeast-like  organ¬ 
isms,  particularly  Tonda,  My  co-Jenna,  Dematium,  and 
Monilia  nigra,  utilise  pentoses  (66— 98%),  affording 
carbon  dioxide  and  alcohol.  Endomyces  attacks  only 
xylose.  A.  A.  Eldridge. 

Involution  cultures  of  yeast.  I.  A.  T.  Henley 
(J.  Inst.  Brew.,  1930,  36,  304 — 307). — A  strain  of  S. 
Pastorianus  and  a  top-fermentation  primary  yeast  of 
the  Dublin  type  were  grown  as  colonies  on  semi-liquid 
nutrient  media,  the  consistency  of  which  allowed  free 
growth  on  the  upper  surface  and  prevented  the  sinking 
of  the  culture  into  the  body  of  the  medium.  Under 
these  conditions  a  high  percentage  of  mycelial  cells 
was  formed  with  the  production  of  an  involution 
culture.  Wort-gelatin  and  wort-agar  were  unsuitable 
as  media,  whilst  gum  tragacanth  required  careful 
manipulation.  The  best  results  were  obtained  with  a 
1%  Irish  moss -wort  which  was  not  liquefied  by  the 
yeast.  The  growth  forms  of  the  involution  cultures 
made  from  the  two  species  of  yeast  were  quite  different 
and  were  characteristic  of  the  species.  C.  Ranken. 

Relation  between  starch  production  and 
accumulation  of  acid  in  moulds  (Penicilliuni). 


T.  Chrzaszcz  and  D.Tiukov  (Biochem.  Z.,  1930,222, 
243 — 258;  cf.  A.,  1929,  724). — Experiments  with  22 
species  of  Penicillium  propagated  in  a  medium  con¬ 
taining  5 — 25%  of  sucrose  show  that  species  which  are 
included  in  the  class  of  acid  accumulators  when  grown 
under  conditions  which  inhibit  the  accumulation  of 
acid  begin  to  act  as  starch  producers.  The  con¬ 
centration  of  sucrose  does  not  influence  the  extent  of 
development  of  the  mould  nor  is  the  amount  of  sucrose 
consumed  during  propagation  related  to  the  amount  of 
acid  produced,  but  up  to  a  certain  point  the  con¬ 
sumption  corresponds  with  the  starch  produced.  It  is 
concluded  that  the  production  of  starch  is  a  normal 
process  in  the  growth  of  moulds,  and  that  when  citric 
acid  is  produced  it  forms  in  some  cases  a  reserve 
material,  in  others  an  intermediate  stage  in  the 
decomposition  of  the  sugar.  W.  McCartney. 

Inhibition  of  Phytomonas  malvaceara  in 
culture  media  containing  sugars.  I.  M,  Lewis 
(J.  Bact.,  1930,  19,  423— 433).— The  failure  of 
P.  malvaceara  to  grow  in  media  containing  dextrose, 
maltose,  galactose,  or  leevulose  and  various  nitro¬ 
genous  compounds  after  sterilisation  at  122°  for 
15  min.  is  traced  to  chemical  changes  produced  by 
the  high  temperature  of  sterilisation.  Inhibition  of 
growth  depends  on  the  proportion  of  peptone,  sugar, 
and  phosphate  present,  the  reaction  of  the  solution, 
and  the  temperature  and  period  of  sterilising.  It  is 
not  due  to  changes  of  reaction  during  sterilisation. 
Inhibition  occurs  in  media  which  in  the  absence  of 
sugars  are  suitable  for  growth  of  the  organism. 
Inhibition  appears  to  be  due  to  conversion  of  the 
nitrogen  compounds  into  non-assimilable  forms. 

A.  G.  Pollabd. 

Bacterial  decomposition  of  cellulose.  C.  E. 
Skinner  (Zentr.  Bakt.  Par.,  1929,  II,  78,  508—512; 
Chem.  Zentr.,  1930,  i,  1164). — Decomposition  was 
effected  by  12-yr.-old  cultures  of  Bacterium  liqualm, 
McBeth  et.  Scales,  B.jlavigcnum,  McBeth  et  Scales,  B. 
gelidum,  Skinner,  and  other  strains. 

A.  A.  Eldbidge. 

Products  of  the  thermophilic  fermentation  of 
cellulose.  S.  W.  Scott,  E.  B.  Fred,  and  W.  B. 
Peterson  (Ind.  Eng.  Chem.,  1930,  22,  731— 735}.- 
The  thermophilic  fermentation  of  various  cellulose 
media  by  crude,  enriched,  and  purified  cultures  has 
been  studied.  The  end-products  are  acetic  acid 
(45 — 65%),  carbon  dioxide,  and  smaller  amounts  o 
alcohol ;  a-hydroxy-acids  (lactic  acid)  and  residu* 
acids  ( e.g .,  succinic  acid)  account  for  Go — S0%  ot  «* 
carbon  of  the  cellulose,  the  balance  being  mad®  uP,y 
soluble,  non-volatile,  non-reducing  substances,  'Vine 
are  probably  polysaccharides  of  the  type  of  gums  o 
cellulose-dextrins  which  are  precipitable  by  aceto  ■ 
Dextrose  -was  identified  as  an  end-product,  put 
amount  produced  is  influenced  by  condition? 
fermentation,  temperature,  neutralising  agent,  ®  ' 
(“  reducing  sugar  ” — calculated  as  dextrose, 
probably  other  reducing  substances  -were  PreieJju^se 
one  case  was  equivalent  to  20%  of  the  ce  ^ 
fermented).  Purification  of  the  culture  tern  ^ 
increase  the  percentage  recovery  of  Pr0‘)"'jc0},0l, 
decrease  the  production  of  carbon  dioxide  and  a  ^ 
to  increase  the  production  of  acetic  and  non-' 
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acids,  and  to  cause  the  production  of  dextrose  as 
end-product.  E.  Lewkowitscii. 

Lactic  fermentation  of  certain  sugars  at  70°. 
G.  Guittonneau,  H.  Delaval,  and  M.  Bejambes 
(Compt.  rend.,  1930,  191,  82 — 84). — Thermobacillus 
larbellicus  causes  a  56 — 70%  fermentation  of  the. 
sucrose  in  a  calcium  salt-peptone  or  amino-acid 
medium  to  give  chiefly  lactic  acid,  with  a  preponder¬ 
ance  of  the  d-form,  smaller  amounts  of  acetic  and 
valeric  acids,  and  traces  of  formic  acid  and  form¬ 
aldehyde.  Similar  results  were  obtained  with  maltose, 
dextrose,  lcevulose,  and  xylose,  whilst  lactose,  galactose, 
and  arabinose  were  not  attacked.  C.  C.  N.  Vass. 

Influence  of  fixed  nitrogen  on  Azotobacter.  D. 
Burk  and  H.  Lineweaver  (J.  Bact.,  1930, 19,  389— 
114).— The  growth  and  activity  of  Azotobacter  in 
cultures  containing  varying  proportions  of  available 
fixed  nitrogen  are  examined.  Azotobacter  cease  to 
tv  free  nitrogen  when  the  available  nitrogen  content 
of  culture  media  is  0'5  mg.  per  100  c.c.  The  rate  of 
growth  of  the  organisms  with  increasing  amounts  of 
available  nitrogen  reaches  a  maximum  corresponding 
with  0-5— 1-0  mg.  of  nitrogen  per  100  c.c.,  and  falls 
sharply  with  lower  concentrations  and  more  gradually 
with  higher  concentrations  of  nitrogen.  The  ratio 
between  rates  of  growth  and  of  respiration  (measured 
directly  by  oxygen  consumption)  increases  with  the 
rate  of  growth.  The  nitrogen  content  of  the  dry 
matter  of  the  cell  tissue  is  practically'  the  same  whether 
the  nitrogen  supplied  is  fixed  or  free.  It  is  suggested 
that  the  fixation  of  free  nitrogen  is  a  function  resorted 
to  only  when  the  supply  of  fixed  nitrogen  to  the 
organism  is  deficient.  The  physiological  functions 
of  respiration,  growth,  efficiency,  etc.  are  similar 
whether  fixed  or  free  nitrogen  is  supplied. 

A.  G.  Pollard. 

Influence  of  calcium  on  the  evolution  of  cultures 
oithe  anthrax  bacillus.  J.  Bordet  and  E.  Renaux 
(Ann.  Inst.  Pasteur,  1930,  45,  1 — 25). — The  anthrax 
bacillus  when  grown  on  gelatin  dissociates  into  two 
forms,  one  giving  rise  to  flat  filamentous  colonies  (A), 
the  other  producing  raised  whitish  colonies  (B).  The 
effect  of  cultivating  these  two  forms  on  oxalated  gelatin 
(i"-,  without  calcium)  and  on  gelatin  with  the  addition 
°f  1%  of  calcium  chloride  was  studied.  Type  A  on 
elated  gelatin  produces  a  precocious  sporulation,  so 
that  after  3  weeks  the  cultures  show  nothing  but 
fores.  On  calcium-gelatin  A  produces  filaments  and 
targe  forms  and  finally  evolves  as  a  new  filamentous 
ooa-sporing  type  AA  (button  type  of  colony).  When 
maintained  on  the  calcium  medium  the  filaments 
become  thinner.  When  -4  is  transferred  from 
oxalated  to  calcium-gelatin  a  certain  tendency  to 
■pis  is  evident  and  very  thin  elements  arc  seen,  con¬ 
sisting  of  chains  of  coccal  forms  which  are  gradually 
converted  into  spores. 

Calcium  has  not  such  a  marked  effect  on  type  B, 
but  sporulation  is  diminished  and  there  is  a  tendency 
for  the  rods  to  associate  to  form  filaments. 

J.  H.  Birkinshaay. 

Influence  of  calcium  on  the  characteristics  of 
nncrobial  species.  P.  Bordet  (Ann.  Inst.  Pasteur, 
|"30,  45,  26—41). — The  effect  of  calcium  in  a  gelatin 
broth  medium  for  the  cultivation  of  certain  bacteria 


from  the  atmosphere  was  examined.  Deprivation  of 
calcium  was  found  to  produce  considerable  morpho¬ 
logical  modification  in  certain  bacilli,  transforming 
them  into  short  elements,  frequently  coccobacilli.  An 
oxalated  medium  enhances  the  red  pigment  production 
by  Micrococcus  prodigiosus,  whilst  the  presence  of 
calcium  produces  a  pale,  almost  white  colony.  These 
modifications  are  not  associated  with  any  degradation 
or  loss  of  vitality  of  the  organism,  since  calcium 
restores- the  normal  characters. 

J.  H.  Birkinshaw. 

Colouring  matter  of  Bacillus  prodigiosus.  I. 
Formation.  G.  Gorbach  (Zentr.  Bakt.  Par.,  1929, 
II,  79,  26^-50;  Chem.  Zentr.,  1930,  i,  1484).— 
Although  optimal  conditions  are  determinable,  no 
regular  variation  of  yield  of  colouring  matter  with 
pH  and  sources  of  nitrogen  and  carbon  could  be 
observed.  Addition  of  ammonium  lactate  (0-75%) 
and  glycerol  (1-5%),  and  pa  0-4  (beginning),  5-1  (end) 
are  desirable.  A.  A.  Eldridge. 

Hydrogenation  of  the  sterols  of  the  faeces  out¬ 
side  the  intestine.  G.  Bischoff  (Biochem.  Z., 
1930,  222,  211 — 213). — The  non-bromine-binding 
portion  of  the  faical  sterols  is  greatly  increased  during 
putrefaction.  P.  W.  Clutterbuck. 

Composition  of  the  active  principle  of  tuber¬ 
culin.  XII.  Precipitin  tests  and  differentiation 
of  various  tuberculin  and  timothy-bacillus 
proteins.  F.  B.  Seibert  (Amer.  Rev.  Tuberculosis, 
1930,  21,  370 — 382). — Precipitins  were  produced  in 
normal  guinea-pigs  and  rabbits  by  immunising  them 
with  small  doses  of  the  proteins  obtained  from  culture 
liquids  of  human,  bovine,  and  avian  tubercle  bacilli  and 
timothy  bacillus.  The  proteins  were  distinguished  by 
means  of  cross-precipitation  reactions. 

Chemical  Abstracts. 

d-Mannose  and  d-arabinose  in  the  carbo¬ 
hydrate  fraction  of  the  tubercle  bacillus  and  of 
tuberculin.  M.  Maxim  (Biochem.  Z.,  1930,  223, 
404 — 407). — d-Mannose  and  d- arabinose  as  well  as  an 
unidentified  carbohydrate  acid  have  been  isolated  from 
tubercle  bacilli  propagated  in  a  synthetic  medium  and 
from  tuberculin.  W.  McCartney. 

Physical  difference  amongst  bacteriophages. 
F.  M.  Burnet  (Austral.  J.  Exp.  Biol.,  1930,  7,  27 — 
35). — There  is  a  direct  relation  between  the  resistance 
of  bacteriophages  acting  on  the  bacilli  of  the  salmon¬ 
ella-dysentery  groups  to  heating  in  phosphate  solution 
and  the  height  to  which  they  will  ascend  in  filter-paper 
strips  when  diluted  with  phosphate  solution.  The 
method  of  growing  the  phage  has  no  influence  on  its 
characteristic  resistance  to  heat.  Phages  grown  in 
non-nutrient  saline  exhibit  only  slight  differences  from 
those  grown  in  nutrient  broth.  F.  O.  Howitt. 

Affinity  of  the  diphtheria  bacillus  towards 
copper.  A.  Leulier  and  P.  Sedaillan  (Compt. 
rend.,  1930,  191,  231 — 232). — The  diphtheria  bacillus 
is  not  affected  by  small  doses  of  copper  sulphate  and 
has  the  pow'er  of  fixing  the  metal  in  proportion 
scarcely  encountered  with  other  organisms.  The 
metal  is  recovered  in  the  flocculated  toxins,  in  which  it 
appears  to  be  retained  by  the  nucleoproteins. 

H.  Wren. 
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Effect  of  various  salts  on  the  stability  of 
diphtheria  toxin.  S.  Schmidt  (Compt.  rend.  Soc. 
Biol.,  1930,  103,  95— 9S,  98—100,  104—106;  Chem. 
Zentr.,  1930,  i,  1636—1637). 

Role  of  the  electrolyte  in  the  diphtheria  toxin- 
antitoxin  reaction.  Coagulation  of  the  purified 
toxin  in  presence  of  various  salts.  S.  Schmidt 
(Compt.  rend.  Soc.  Biol.,  1930,  103,  101— 103,  106 — 
108;  Chem.  Zentr.,  1930,  i,  1637). 

Purification  of  toxins  and  antitoxin.  K.  Lin- 
derstrom-Lang.  and  S.  Schmidt  (Compt.  rend.  Lab. 
Carlsberg,  1930, 18,  No.  3, 1 — 15). — Thenon-denatured 
proteins  of  diphtheria  antitoxin  were  precipitated  in 
the  cold  with  alcohol  or  a  mixture  of. alcohol  and  ether, 
and  subsequently  extracted  with  ether.  The  precipit¬ 
ate  as  shown  by  experiments  in  vivo  contained  practic¬ 
ally  the  whole  of  the  antitoxin,  but  the  Raman  pre¬ 
cipitation  reactions  with  the  toxin  were  not  obtained. 
Moreover,  the  precipitated  protein  prevented  this 
precipitation  reaction  between  untreated  sera  and  the 
toxin.  Adsorption  of  the  antitoxin  on  .  aluminium 
hydroxide  resulted  in  a  considerable  loss  of  anti¬ 
toxin  ;  the  residual  solution  contained  most  of  the  anti¬ 
toxin  in  a  reduced  state  of  purity. 

Adsorption  of  diphtheria  toxin  with  aluminium 
hydroxide  at  pa  7  followed  by  elution  with  secondary 
phosphate  solution  and  determination  of  the  toxicity, 
dry  matter,  immunisation  units,  and  nitrogen  content 
showed  that  the  toxin  could  be  obtained  in-  a  con¬ 
siderable  degree  of  purity  in  the  eluate.  The  toxins 
obtained  by  this  method  retain  their  antigenic  powers 
and  power  of  flocculation  to  a  marked  extent. 

C.  C.  N.  Vass. 

Displacement  of  toxin  from  neutralised  toxin- 
antitoxin  mixtures  by  ‘  ‘  toxoid  '  ’  or  anatoxin. 
M.  Heidelberger  and  F.  E.  Kendall  (Science,  1930, 
71,  511 — 512). — Theoretical.  The  increase  in  toxicity 
of  neutralised  toxin-antitoxin  mixtures  to  which 
toxoid  or  anatoxin  has  been  added  is  explained  on 
physico-chemical  lines.  L.  S.  Theobald. 

Determination  of  amino-nitrogen  in  bacterio¬ 
logical  media.  D.  A.  MacPherson  (J.  Lab.  Clin. 
Med.,  1929,  14,  860 — 868). — For  peptone  water  and 
veal  infusion  broth  Folin’s  method  is  preferred.  In 
Van  Slyke’s  method  a  definite  amount  of  pure 
“  capryiie  alcohol  ”  must  be  used. 

Chemical  Abstracts. 

Biological  determination  of  dextrose.  A  Le 
Vesconte,  J.  H.  Buchanan,  and  M.  Levine  (Iowa 
State  Coll.  J.  Sci.,  1930,  4,  331 — 342). — In  dextrose 
solutions  (0-01%  or  over)  the  rate  of  fall  of  pa  caused 
by  Aerobacter  levans  is  not  proportional  to  the  con¬ 
centration.  Under  aerobic  conditions  simultaneous 
production  and  destruction  of  acid  occur,  the  pn. 
falling  and  then  rising.  The  course  of  the  curve  and 
the  location  of  the  minimal  pa  are  functions  of  the 
concentration  of  dextrose.  ,  Under  anaerobic  con¬ 
ditions,  or  with  concentrations  below  0-01%,  the  total 
change  in  pw  is  a  function  of  concentration  of  the 
dextrose.  .  Chemical  Abstracts. 

Rapid  staining  of  the  cilia  of  the  Ciliata.  H. 
Anselmier  (Pharm.  Acta  Helv.,  1930,  5,  88 — 94). — 
The  drop  of  water  or  hay  infusion  is  placed  directly  on 


the  slide,  4%  formaldehyde  is  added,  and  the  mixture, 
after  drying  in  the  air,  is  stained  by  treatment  fori 
min.  with  either  fuclisin-S,  Ziehl’s  neutral  fuchsin,  or 
Ehrlich’s  gentian- violet.  Gram’s  method  may  also  be 
used.  For  parasitic  protozoa,  it  is  necessary  to  fix 
immediately  with  4%  formaldehyde  solution  and  then 
proceed  as  above.  E.  H.  Sharpies. 


Lipogenic  and  antilip  ogenic  action  of  hormones 
as  cause  of  obesity  and  leanness.  A.  Lubldt 
(Klin.  Woch.,  1929,  8,  2276—2278;  Chem.  Zentr, 
1930,  i,  1486). — Hyperfunction  of  lipogenic  hormones 
(e.g.  insulin)  causes  obesity  and  of  antilipogenic 
hormones  (e.g.  adrenaline,  thyroxine,  pituitary  hor¬ 
mone)  causes  leanness.  Intravenous  injection  oi 
thyroxine  (1  mg.)  causes  a  transient  rise  in  blood- 
sugar  (e.g.,  0-110— 0-130  g.  per  100  c.c.). 

A.  A.  Eldridge. 

Adrenaline,  alkali  reserve,  and  apncea.  D. 
Bennati,  J.  Gautrelet,  and  E.  Herzeeld  (Compt. 
rend.,  1930,  191,  71 — 72). — A  marked,  transient 
elevation  of  the  alkali  reserve  follows  immediately 
after  injection  of  adrenaline  into  a  chloralosed  dog. 
Simultaneously  the  pa  shows  a  transitory  increase. 
Yohimbine,  which  inhibits  the  sympathetic,  suppresses 
this  reaction.  Ergotamine  lowers  the  increase  of  the  - 
alkali  reserve  after  adrenaline  injection.  Neither  of  j 
these  substances  effects  the  alkali  reserve.  The  ' 
increase  of  the  alkali  reserve  by  apncca  whether  by  ■ 
forced  breathing,  excitation  of  the  vago-sympathetie, 
formaldehyde,  or  acetylcholine,  is  much  inferior  t« 
that  caused  by  adrenaline.  Peripheral  excitation  of 
the  splanchnic  of  the  dog  causes  a  marked  increase  of 
the  alkali  reserve,  which  is  attributed  to  the  liberation 
of  adrenaline  with  a  marked jincrease  in  the  combustion  j 
of  carbohydrates.  ’  C.  C.  N.  Vass.  i 


Rate  of  oxidation  of  adrenaline.  M.  0.  P.  Wilt¬ 
shire  (J.  Physiol.,  1930, 69,  Proc.,  xv — xvi).— The  rate  ; 
of  oxidation  of  adrenaline  was  measured  by  the  effect  j 
on  an  isolated  strip  of  jejunum  in  Ringer’s  solution,  j 
Tissues  such  as  liver,  kidney,  brain,  or  muscle  appear 
to  prevent  the  oxidative  destruction  of  adrenaline.  I 
E.  Boyiand.  • 

Effect  of  amino-acids  on  the  rate  of  oxidation  of 
adrenaline.  M.  0.  P.  Wiltshire  (J.  Physiol,  1930, 
69,  Proc,  xxiv — xxv). — Glycine,  d-alanine,  /-tyrosine, 
and  1-leucine  decrease  the  rate  of  oxidation  of 
adrenaline,  d- Alanine  was  the  most  effective  and 
glycine  the  least.  E.  Boyland. 

Diuretic  brain  hormone.  J.  Olivet  (Munch 
mod.  Woch,  1930,  77,  58—59 ;  Chem.  Zentr,  1930,1. 
1489). — Local  excitation  of  the  brain  leads  to  tM 
mobilisation  of  diuretic  substances  which  can  K 
isolated  in  the  serum  sufficiently  to  permit  trans¬ 
ference  to  other  animals.  A.  A.  Eldkidge. 


Cardiac  hormone  in  the  tortoise.  A-  ,cE 
Carvalho  (Compt.  rend.  Soc.  Biol,  1929,  102, 

537;  Chem.  Zentr,  1930,  i,  1321  )'■—&***£' 
irritation,  and  the  action  of  pilocarpine, 
ephedrine,  and  ergotamine  on  the  heart  of  a 
failed  to  make  a  cardiac  hormone  detectable.  ' - 

•  y  L.:S.-THL05!A“-s_ 
Action  of  the  parathyroid  hormone  on  P  ° 
phatase.  I.  H.  Page  ,  (Biochem.  Z,  1939, 
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222—227). — Injection  of  parathyroid  hormone  con¬ 
siderably  reduces  the  activity  of  bone  phosphatase. 

P.  W.  Clutterbuck. 

Thyroxine  formation  from  thyronine  (deiodo- 
thyroxine)  and  iodine  in  the  animal  organism. 

E.  Abderhalden  and  E.  Wertheimer  (Z.  ges.  exp. 
.Med.,  1929, 68, 563— 56S ;  Chem.  Zentr.,  1930,  i,  1320). 
—Although  the  simultaneous  addition  of  thyronine 
and  potassium  iodide  produces  the  same  qualitative 
effect  as  thyroxine  on  the  respiration  of  rats  and 
guinea-pigs,  it  has  no  effect  on  the  growth  and  meta¬ 
morphism  of  tadpoles.  Further,  the  extensive 
addition  of  thyronine  and  potassium  iodide  does  not 
bring  about  the  disappearance  of  the  glycogen  of 
muscle-  and  liver-tissues,  neither  could  a  synthesis 
of  thyroxine  be  detected  in  surviving  mammalian 
organs  such  as  the  liver,  muscle,  and  thyroid  gland. 
Animals  with  extirpated  thyroid  glands  did  not 
generally  show  the  usual  increased  respiration  after 
treatment  with  thyronine  and  potassium  iodide. 

L.  S.  Theobald. 

Crystalline  insulin.  IX.  Adsorption  of 
insulin  on  charcoal.  H.  Jensen  and  A.  De  Law- 
dee  (J.  Biol.  Chem.,  1930,  87,  701— 712).— A  con¬ 
centrated  solution  of  commercial  insulin  was  pre¬ 
cipitated  with  pyridine ;  the  precipitate  was  dissolved 
iu  O'OlIM-hydrochloric  acid,  and  the  solution  was 
shaken  with  charcoal;  the  charcoal  was  filtered  off 
and  extracted  repeatedly  with  90%  phenol;  the 
insulin  was  recovered  from  the  extract  by  precipitation 
with  water.  The  product  had  an  activity  equivalent 
to  that  of  crystalline  insulin ;  the  activity  was  not 
increased  by  repetition  of  the  adsorption  from  a 
solution  in  M /15-disodium  hydrogen  phosphate. 
Similar  adsorption  of  crystalline  insulin  failed  to 
increase  the  activity  of  the  latter,  nor  was  the  result 
affected  by  the  origin  of  the  insulin  employed.  The 
work  of  Dingemanse  (Arch.  exp.  Path.  Pharm.,  1928, 
127, 44)  could  not  therefore  be  confirmed. 

C.  B.  Harington. 

Intravenous  injection  of  insulin.  I.  Normal 
blood-sugar  curve.  E.  Norgaard  and  T.  E.  H. 
Thaysen  (Acta  Med.  Scand.,  1929,  72,  492—501; 
Chem.  Zentr.,  1930,  i,  1816).— Intravenous  injection  of 
12  international  units  of  insulin  normally  results  in  a 
minimal  blood-sugar  value  (20  mg.  per  100  c.c.)  being 
leached  in  25  min. ;  the  value  increases  rapidly  for 
10—20  min.  and  then  more  slowly  for  55 — 110  min. 
In  the  first  hour  of  the  increase  the  capillary  blood 
contains  more  dextrose  than  the  venous  blood. 

A.  A.  Eldridge. 

Rise  of  blood-pressure  and  some  so-called 
bypoglycEemic  symptoms  after  injection  of 
Wsulin.  A.  Brems  and  C.  Holten  (Acta  Med. 
Sand.,  1929,  72  571— 5S8;  Chem.  Zentr.,  1930,  i, 
j  1816-1817). 

Standardisation  of  corpus  luteum  extracts. 

I  R  Kxaus  (Arch.  exp.  Path.  Pharm.,  1930, 151,  371 — 
I  380).. — Uteri  removed  from  rabbits  previously  treated 
[  subcutaneously  or  intramuscularly  with  an  active 
extract  of'corpus  luteum  are  not  sensitive  to  pituitrin. 
Ike  rabbit  uterus  exhibits  this  insensitivity  to  pituitrin, 
although  not  removed  from  the  rabbit  until  two  days 
Jher  the  last  injection  of  the  corpus  luteum  extract. 


This  is  probably  due  to  the  slow  absorption  of  the 
extract.  The  antagonistic  action  of  these  extracts  to 
pituitrin  is  proposed  as  a  basis  for  standardisation. 

W.  O.  Kermack. 

Evaluation  of  the  female  sexual  hormone.  I. 
General  method  and  calculation  of  results.  II. 
Difference  between  rat  and  mouse  units  with  the 
hormone  dissolved  in  water  and  oil  and  its  mode 
of  action.  M.  Kochmann  (Arch.  exp.  Path.  Pharm., 
1930,  152,  47—51,  52— 56).— The  proportion  of 
mouse  to  rat  units  for  solutions  of  the  hormone  in  wrater 
is  1  : 4  and  in  oil  is  1:2.  The  action  of  small  con¬ 
centrations  of  the  hormone  for  a  long  time  is  more 
important  than  the  actual  size  of  dose.  For  thera¬ 
peutic  use,  preparations  in  oil  containing  20  mouse 
units  per  c.c.  are  recommended. 

P.  W.  Clutterbuck. 

Physiological  r61e  of  carotene  and  allied  sub¬ 
stances.  K.  Kawakami  and  B.  Kimm  (Sci.  Papers 
Inst.  Phys.  Chem.  Bes.  Tokyo,  1930, 13,  231 — 243). — 
Carotene,  prepared  from  carrots  or  from  Capsicum  an- 
iiuum,  possesses  vitamin-A  potency,  the  daily  minimal 
dose  for  curing  a  wdiite  rat  being  0’02 — 0-05  mg. 
Lycopene,  a-  and  y-crocetin,  diphenyldodecahexaene, 
dif  uryloctatetraene,  and  the  product  obtained  by  treat¬ 
ing  squalene  dodecabromide  with  alkali  are  inactive. 

Carotene  in  alcoholic  solution  exhibits  two  absorp¬ 
tion  bands  at  470 — 490  gn  and  440 — 460  gg,  but  the 
characteristic,  band  of  "  biosterol”  is  absent.  In 
10*5  IM-alcoholic  solution  the  maximum  absorptions  for 
“  biosterol  ”  and  carotene  lie  at  520  gg  and  470  gg, 
respectively,  and  the  presence  of  1  /600  part  of  carotene 
in  “  biosterol  ”  can  readily  be  detected  by  tin  charac¬ 
teristic  absorption  band.  The  mixture  of  caro .  ene  and 
irradiated  ergosterol,  although  possessing  the  same 
physiological  potency  as  “  biosterol,”  has  a  different 
absorption  spectrum,  and  it  is  considered  that 
vitamin-A  potency  is  exerted  by  different  substances, 
A.  I.  Vogel. 

Purification  of  carotene  and  the  vitamin 
activity  of  purified  carotene.  M.  Javillier  and  L. 
Emeriqtte  (Compt.  rend.,  1930,  191,  226 — 229). — 
Crystalline  carotene,  m.  p.  172 — 173°,  is  submitted  to 
five  successive  purifications  by  dissolution  in  carbon 
disulphide,  slow  addition  of  the  solution  to  boiling 
methyl  alcohol,  removal  of  the  carbon  disulphide,  and 
filtration  of  the  residual  liquor;  all  operations  are 
performed  in  an  atmosphere  of  nitrogen .  The  product 
has  m.  p.  184 — 185°  and  retains  its  vitamin  activity. 

H.  Wren. 

Carotene  and  animal  growth.  Javillier  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  489— 508).— A  lecture. 

Cow’s  milk  as  a  source  of  vitamin-jB  for 
lactation.  B.  Sure  (Science,  1929,  70,  583—584). — 
A  criticism  of  the  wrork  of  Daniels,  Jordan,  and  Hutton 
(J.  Nutrition,  1929,  2,  19).  L.  S.  Theobald. 

Effect  of  injections  of  brain-phosphatides  on 
avitaminosis-JB  in  pigeons.  E.  Schmitz  and  P. 
Kxmmelstiel  (Biochem.  Z.,  1930,  223,  323 — 329). — 
The  development  of  avitaminosis-I?  in  pigeons  is  not 
influenced  by  oral  or  subcutaneous  ’administration  of 
phosphatides  from  brain.  W.  McCartney. , 

Alimentary  equilibrium  and  nutrition.  L. 
Bandoin  (Bull.  Soc.  Chim.  biol.,  1930,:  12,  815— 
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826). — Pigeons  and  rats  on  a  diet  including  carbo¬ 
hydrate  and  no  vitamin-2?  do  not  survive,  whilst  those 
on  a  diet  without  carbohydrate  but  including  vitamin- 
2?  survive.  In  the  absence  of  vitamin-I?,  carbo¬ 
hydrates  and  fats  are  not  equivalent.  The  amounts  of 
carbohydrate  and  mineral  salts  must  also  be  pro¬ 
portionate  in  order  to  maintain  growth  and  ensure 
successful  reproduction.  For  the  utilisation  of 
lactose  and  galactose,  a  certain  quantity  of  vitamin-2? 
is  necessary  and  also  a  strict  alimentary  equilibrium. 

F.  0.  Howitt. 

Procedure  of  Jansen  and  Donath  for  isolation 
of  vitamin-/?!.  R.  R.  Williams,  R.  E.  Water¬ 
man,  and  S.  Curin'  (J.  Biol.  Chem.,  1930,  87,  559 — 
579). — An  attempt  to  apply  the  work  of  Jansen  and 
Donath  (A.,  1926,  644;  1927,  382)  to  an  extract  of 
brewer’s  yeast  led  to  large  losses  of  vitamin-2?!  at  all 
stages  and  failure  to  isolate  highly  active  material. 
Repetition  of  the  work  of  the  above  authors  on  rice 
polishings  afforded  general  confirmation  of  their 
results,  although  the  yield  of  activity  in  the  purified 
fraction  was  much  lower  and  crystalline  material  could 
not  be  obtained.  The  crystalline  material  of  Jansen 
and  Donath  prevented  occurrence  of  polyneuritis,  but 
not  loss  of  weight  in  pigeons  on  a  diet  of  polished  rice 
when  given  in  a  daily  dose  of  0-04  mg. ;  similar  doses 
caused  increase  in  the  weight  of  rats  on  a  diet  lacking 
vitamin-2?!.  The  behaviour  of  this  crystalline  sub¬ 
stance  corresponds  therefore  in  all  respects  with  that 
of  the  highly  purified  (amorphous)  preparations  of  the 
authors.  C.  R.  Harington. 

Vitamin-I?2.  P,  A.  Levene  (Science,  1930,  71, 
668). — The  fraction  B1  is  adsorbed  on  silica  gel  at  pa  3, 
the  filtrate  ricli  in  vitamin-2?,  is  precipitated  six  times 
with  acetone,  dissolved  in  water,  and  finally  precipit¬ 
ated  with  alcohol  containing  1%  of  hydrioaic  acid. 
The  material  thus  obtained  suffices  to  maintain  the 
normal  growth  of  white  rats  when  given  in  daily  doses 
of  0-0007  g.  L.  S.  Theobald. 

Willi ams-Waterman  vitamin-Z?3.  W.  H.  Eddy, 
S.  Gurin,  and  J.  Keresztesy  (J.  Biol.  Chem.,  1930, 
87,  729 — 740). — The  existence  in  the  vitamin-2?  com¬ 
plex  of  a  third  (growth)  factor,  necessary  for  pigeons 
and  chicks,  is  confirmed  (cf.  Williams  and  Waterman, 
A.,  1928,  105S).  This  factor  is  very  labile  towards 
heat  and  alkali ;  it  is  present  in  considerable  amounts 
in  yeast,  whole  grains,  malt  (not  malt  extract),  beef, 
and  ox  liver,  and  in  smaller  amounts  in  milk,  orange, 
tomato,  potato,  spinach,  and  cane  molasses. 

C.  R.  Harington. 

Effect  of  antineuritic  vitamin  preparations  on 
growth  of  yeasts.  R.  J.  Williams  and  R%  R.  Roehm 
(J.  Biol.  Chem.,  1930,  87,  5S1 — 590).— The  substance 
which  can  be  adsorbed  from  yeast  extracts  on  fuller’s 
earth  and  stimulates  the  growth  of  certain  yeasts  is  not 
related  to  bios.  It  can  be  concentrated  by  the  pro¬ 
cedure  of  Jansen  and  Donath  (A.,  1926,  644;  1927, 
382).  The  crystalline  material  of  the  latter  authors  is 
twice  as  active  as  any  fraction  hitherto  obtained  by  the 
present  authors,  but  only  one  half  as  active  as  a  pre¬ 
paration  obtained  by  Williams  and  Waterman  (cf. 
preceding  abstract)  from  a  fraction  discarded  in  the 
final  stage  of  the  Jansen  and  Donath  method.  The 
yeast  growth-promoting  substance  is  therefore 


regarded  as  a  complex  of  which  the  crystalline  pre¬ 
paration  of  Jansen  and  Donath  is  one  constituent. 

C.  R.  Harington. 

Vitamin-C.  Electrical  transport.  R.  B. 
MoKinnis  and  C.  G.  King  (J.  Biol.  Chem.,  1930,  87, 
615 — 623). — Lemon  juice  at  varying  pa  was  sub¬ 
mitted  to  electrolysis  in  an  apparatus  specially 
designed  to  protect  the  solution  from  the  action  of 
alkali,  oxygen,  and  chlorine,  and  from  rise  of  tem¬ 
perature.  In  natural  lemon  juice  (pH  2-4)  and  in 
acidified  lemon  juice  (pn  0-9)  no  electrical  transport  of 
vitamin-C  was  observed.  Electrolysis  of  lemon  juice 
which  had  been  brought  to  ps!  7-2  by  addition  of 
ammonia  caused  concentration  of  the  vitamin  in  the 
anode  chamber.  The  vitamin  is  therefore  acidic  in 
character.  C.  R.  Harington. 

Vitamin-C  content  of  Japan  green  tea.  H.  E. 
Munsell  and  C.  H.  Miller  (J.  Home  Econ.,  1930, 22, 
314 — 316). — Only  traces  were  detected  in  com¬ 
mercial  samples.  Chemical  Abstracts. 

Action  of  vitamins  and  surface  activity.  F.  V. 
VON  Hahn  (Biochem.  Z.,  1930,  222,  259—271).— 
The  experimental  procedure  of  Schepilevskaja  (A., 
1929, 476, 960, 1203)  is  unsatisfactory  and  many  of  her  ■/, 
statements  and  deductions  are  incorrect.  The  surface  i 
activity  of  cabbage  juice  is  lowered  by  treatment  with  7 
charcoal  with  concurrent  reduction  in  the  antiscor¬ 
butic  action.  This  action  is  to  be  attributed  to  food 
having  high  surface  activity  and  not  to  specific 
chemically  defined  substances.  W.  McCartney.  I 

/Antirachitic  value  of  cod-liver  meal.  F.  E. 
Mussehl,  R.  Hill,  and  C.  W.  Ackerson  (Poultry  J 
Sci.,  1928,  7,  239— 242).— Whilst  cod-liver  meal 
contains  vitamin-D,  even  5%  added  to  an  otherwise  j 
complete  ration  does  not  prevent  rickets  in  chickens. 

Chemical  Abstracts.  ; 

Biological  activity  of  sterols.  Sterols  of  j 
plankton.  G.  Belloc,  R.  Fabre,  and  H.  Simonnet  j 
(Compfc.  rend.,  1930,  191,  160— 162).— The  sterols  j 
were  extracted  in  the  absence  of  air  first  with  acetone  I 
and  finally  with  chloroform.  The  extract  was  | 
saponified  with  alcoholic  potassium  hydroxide  solution 
and  the  unsaponifiable  matter  crystallised  front 
methyl  alcohol.  The  absorption  spectra,  Rosen¬ 
heim’s  and  Meossemacker’s  colour  reactions,  and  the 
biological  activities  of  the  sterols  were  determined,  j 
The  sterols  from  Porcellana  and  Calanus,  collected  m 
summer,  gave  positive  reactions  for  all  the  ergosteroi 
tests,  whilst  that  from  Gydippes,  collected  in  earl' 
spring,  showed  no  absorption  band  for  ergosteroi. 
gave  positive  colour  reactions,  and  affected  a  rachitic 
rat  only  after  irradiation.  C.  C.  IN’-  ^  ASS' 

Antirachitic  vitamin  in  the  [liver  oils  of] 
elasmobranchs.  Signe  Schmidt-Niklsen  an 
Sigval  Schmidt-Nielsen  (Z.  physiol.  Client.,  WM 
189,  229— 23S).— The  liver  oils  of  the  following  ®0 
have  been  examined  for  their  content  of  vitamins^ 
and  -D  :  Cetorhinus  mazimus,  Gunnerus,  Elwop# 
spinax,  Lin.,  Lamna  cornubica,  Somniosus  « 
cephalus,  Squalus  acanthias,  L.,  Baja  f idiom i«t 
oxyrhynchus.  Very  great  variations  were  *°un.  e 
the  contents  of  vitamin-A  and  there  were  also  & 
variations  in  the  -D  content,  but  no  relation  cou 
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traced  between  the  contents  of  the  two  vitamins. 
Oils  obtained  from  the  boiled  livers  by  extraction  with 
ether  usually  had  higher  contents  of  the  vitamins  than 
had  the  oils  obtained  by  boiling  with  water.  It  is 
possible  that  there  may  be  a  relation  between  the 
calcium  and  vitamin-/)  contents  of  the  fish. 

W.  McCartney. 

Action  of  irradiated  ergosterol  on  tissue  phos¬ 
phatase.  I.  H.  Page  and  D.  M.  Reside  (Biochem. 
Z.,  1930,  223,  171 — 175). — A  sample  of  irradiated 
ergosterol  did  not  appear  to  bring  about  metastatic 
calcification,  which  was  characteristic  of  the  previously 
used  (probably  over-irradiated)  samples.  The  activity 
of  the  phosphatase  of  kidney  and  small  intestine  was 
considerably  retarded  by  over-irradiated  ergosterol, 
but  was  little  affected  by  the  new  sample.  Changes  in 
phosphatase  content  occur  only  along  with  changes  in 
phosphorus-calcium  equilibrium,  and  this  change  in 
rabbits  fed  with  ergosterol  is  due  to  chango  in  the  toxic 
factor  during  over-irradiation. 

P.  W.  Clutterbuck. 

Effect  of  massive  doses  of  irradiated  ergosterol. 
J.  J.  Klein  (J.  Amer.  Med.  Assoc.,  1929,  92,  621 — 
622). — The  blood-calcium  of  albino  rats  was  increased 
by  50%,  the  phosphorus  was  unaltered,  the  serum- 
protein  was  diminished,  and  the  albumin  :  globulin 
ratio  was  higher  in  comparison  with  values  afforded  by 
animals  given  cod-liver  oil. 

Chemical  Abstracts. 

Ergosterol  poisoning.  M.  Haendel  and  J. 
Malet  (An.  fac.  med.  Montevideo,  1929, 14,  No.  4). — 
Irradiated  ergosterol  causes  in  animals  an  increase  in 
blood-cholesterol  and  a  disturbance  of  the  lipin  con¬ 
tent  of  organs ;  after  deactivation  by  heat  it  has  a 
similar,  but  less  severe,  effect.  The  addition  of 
deoxycliolanic  acid  restores  the  activity  of  the  heated 
product.  The  toxic  action  of  ergosterol  is  regarded  as 
being  a  special  case  of  sterol  poisoning. 

Chemical  Abstracts. 

Furfuraldehyde-yielding  substance  as  fission 
product  of  protopectin  during  the  ripening  of 
fruits.  C.  M.  Conrad  (Plant  Physiol.,  1930,  5, 
93— -103). — The  furfuraldehyde-yielding  substance 
iormed  during  the  development  of  soluble  pectin  is 
found  in  decreasing  amounts  as  the  quantity  of  proto- 
Peetin  in  the  fruit  decreases  during  ripening.  It  is 
probably  a  component  part  of  protopectin. 

Chemical  Abstracts. 

Toxicarol.  A  constituent  of  the  South 
American  fish  poison  Cracca  ( Tephrosia )  toxi- 
cari'o.  E.  P.  Clark  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2461 — 2464). — Details  are  given  for  the  extraction  of 
toxicarol,  CnH1504(0H)(0Me)2,  m.  p.  219°  (corr.) 
[wnzoale,  m.  p.  200°  (corr.)],  and  a  substance, 

"3iH1604(OMe)„  m.  p.  173°,  from  the  roots  of  Cracca 
toxicaria.  The  last-named  compound  is  also  a  con¬ 
stituent  of  Derris  and  Cube  roots.  Both  the  above 
substances  are  decidedly  toxic  to  fish. 

H.  Burton. 

Examination  of  stems  of  Coscinium  fene- 
stratum,  Coleb.  I.  M.  C.  T.  Katti  and  V.  P. 
Shhtre  (Arch.  Pharm.,  1930,  268,  314— 321).— The 
Alcoholic  extract  of  the  stems  contains  ceryl  alcohol, 
j  triacontane,  sitosterol  and  its  glucoside,  ipuranol, 
fAts  yielding  on  hydrolysis  mainly  palmitic  and  stearic 


acids,  a  saponin,  dextrose,  and  large  quantities  of  two 
alkaloids,  m.  p.  205 — 206°  (decomp.),  and  m.  p.  223 — 
224°  (decomp.),  neither  of  which  appears  to  be  identical 
with  berberine  (cf.  Stenhouse,  J.C.S.,  1867,  20,  187 — 
188).  .  H.  E.  F.  Notton. 

Neutral  constituents  of  sandarac.  F.  Balas 
and  Z.  Pejsova  (Coll.  Czech.  Chem.  Comm.,  1930,  2, 
424 — 432 ;  cf.  Henry,  J.C.S.,  1901,  79,  1144).— 
Extraction  of  a  solution  of  sandarac  (from  Callitris 
quadrivalvis)  in  1  %  sodium  hydroxide  with  ether  affords 
8%  of  a  reddish-yellow  oil  which  was  fractionally 
distilled.  From  the  fraction  b.  p.  152 — 180° /744  mm., 
d-a-pinene  and  d-limonene  were  isolated,  the  presence 
of  a  minute  quantity  of  (3-pinene  being  detected  by 
oxidation  to  nopinic  acid.  The  fractions  b.  p.  75 — 
100712  mm.,  [a]e  +42-74°,  and  b.  p.  100— 115°/12 
mm.,  [a]D  +44-64°,  probably  consist  of  a  complex 
mixture  of  oxygen  derivatives  of  terpenes  (menthol 
odour),  whilst  the  small  fraction,  b.  p.  115 — 140°/12 
mm.,  probably  contains  sesquiterpenes.  The  com¬ 
paratively  large  fraction,  b.  p.  140 — 170°/12  mm.,  con¬ 
sists  mainly  of  a  dicyclie  sesquiterpene  alcohol  (probably 
tertiary), C1SH260  (one  double  linking),  b.  p.  145 — 155°/ 
12  mm.,  [a]D  +43-10°,  df  0-9809,  nf,  1-5085,  which 
readily  loses  water  to  give  a  dicyclie  sesquiterpene, 
C1sH24,  b.  p.  125— 135°/12  mm.,  [«]„  +25-29°,  df 
0-9115,  rif  1-5030,  dehydrogenated  with  sulphur  at 

180 —  250°  to  eadalcne,  which  was  identified  as  its 
picrate.  From  the  fraction,  b.  p.  170 — 210°/12  mm., 
was  isolated  a  natural  tricyclic  diterpene,  C^H.^  (two 
double  linkings),  b.  p.  179 — 182°/12  mm.,  [a]„  +11-02°, 
df  0-9497,  »5  1-5200,  dehydrogenation  of  which  affords 
no  hydrocarbon  from  which  a  crystalline  picrate  could 
be  obtained.  The  diterpene  is,  therefore,  not  of  the 
retene  or  dimethylphenanthrene  type,  but  resembles 
tricycZocamphcne  closely  in  physical  properties.  The 
fractions  b.  p.  above  175°/0-5  mm.  (50%  of  the  total 
oil)  give  only  amorphous  products  from  which  no 
crystalline  derivative  could  be  prepared. 

J.  W.  Baker. 

Catechins  of  the  cutch-producing  Acacias.  M. 
Nierenstein  (J.  Indian  Chem.  Soc.,  1930,  7,  279 — 
285). — The  heart-wood  of  A.  catechu,  sundra,  and 
caleclmoides  contains  a  mixture  of  dZ-acacatechin  (3-1 — 
22-7%),  m.  p.  204 — 205°  (acetyl  derivative,  m.  p.  160°), 
/-acacatechin  (51-7 — 94-3%),  m.  p.  230°  (acetyl 
derivative,  m.  p.  151°),  and  i-isoacacatechin  (2-6 — 
32-93%),  m.  p.  226 — 228°  (acetyl  derivative,  m.  p. 
171°).  During  the  manufacture  of  cutch  from  the 
above  Acacias,  the  greater  part  of  the  catechin  is 
destroyed.  dZ-Catechin  is  not  epimerised  when  heated 
under  pressure  (cf.  Freudenberg  and  Purrmann,  A., 
1924,  i,  868).  H.  Burton. 

Kola  tannins.  I.  Constituents  of  fresh  kola 
nuts.  P.  Casparis.  II.  Occurrence  of  cola- 
catechin  in  tormentilla  root  and  oak  bark.  P. 
Casparis  and  K.  Reber  (Pharm.  Acta  Helv.,  1929,  4, 

181—  1S8,  189—192;  Chem.  Zentr.,  1930,  i,  844— 
845). — Caffeine  was  not  isolated ;  it  is  present  as  an 
equimolecular  compound  with  colacatechin.  Colatin 
was  not  found.  The  colouring  matter  is  an  anthocyan 
which  is  soluble  in  methyl-alcoholic  hydrochloric  acid 
giving  a  scarlet  solution,  becoming  blue  on  careful 
addition  of  alkali.  Caffeine-colaeatechin,  C2BH30O1(>N2, 
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has  m.  p.  133—134°;  colacatechin,  C20H20O8,3H2O, 
m.  p.  170—190°,  decomp.  200 — 205°  [kcpta(  i)-ac.etyl- 
derivative,  m.  p.  140°].  A  substance  identical  with 
colacatechin  may  be  obtained  from  the  sources  men¬ 
tioned.  A.  A.  Eldridge. 

A  new  amino-acid  in  water-melon  (Citrullus 
vulgaris).  M.  Wada  (Proc.  Imp.  Acad.  Tokyo, 
1930,  6,  15—17,  and  Biochem.  Z.,  1930,  224,  420— 
429). — The  syrup  obtained  by  concentrating  in  a 
vacuum  the  filtered  pressed  juice  of  the  water¬ 
melon  was  dissolved  in  water,  precipitated  with 
basic  lead  acetate,  and  the  filtrate  treated  with 
Neuberg’s  reagent  (mercuric  acetate,  sodium  carbon¬ 
ate,  and  alcohol).  The  nitrogenous  material  recovered 
from  the  precipitate  was  again  precipitated  with 
phosphotungstic  acid  and  the  filtrate  contained  the 
new  amino-acid  c rtndh'?! e ,  C fiH 3 303N3 ,  decomp.  202°, 
optically  inactive,  forming  a  violet  copper  salt, 
decomp.  257 — 25S°.  Citrulline  contains  two  amino- 
and  one  carboxyl  groups,  gives  reactions  with  nin- 
hydrin,  Ehrlich’s  and  Schiff’s  reagents,  and  with 

Ehenol  and  sodium  hypochlorite,  but  does  not  give  the 
iuret,  diazo-,  Millon’s,  JafEe’s,  Sakaguchi’s,  Folin’s, 
Adamkiewicz’s,  or  Momer’s  reaction.  The  constit¬ 
ution  a-amino-S-earbamidovaleric  acid, 
NH2-C0-GH-[CH2]3-CH(MI2)-C02H,  has  been  con¬ 
firmed  by  synthesis  from  arginine  by  way  of  ornithine, 
dibenzovlomithine,  S-amino-a-benzamidovaleric  acid, 
and  S-carbamido-a-benzamidovaleric  acid. 

W.  O.  Kekmack. 

Occurrence  of  l-norephedrine  and  l-Ar-methyl- 
ephedrine  in  European  Ephedra  species.  O. 
Wolfes  (Arch.  Pharm.,  1930, 268,  327— 328).— These 
bases  have  been  isolated  from  mother-liquors  obtained 
in  the  manufacture  of  Z-ephedrine. 

H.  E.  F.  Notton. 

[Origin  of  alkaloids.]  H.  Emde  (Pharm.  Acta 
Helv.,  1929,  4,  81— S9 ;  Chem.  Zentr.,  1930,  i,  846).— 
The  biosynthesis  of  alkaloids  is  considered  to  be 
associated  with  the  vigour  of  assimilation  of  carbon 
dioxide.  A.  A.  Eldridge. 

Condition  of  tlie  carotenoids  containing  oxygen 
in  plants.  L.  Zeohmeister  and  L.  vox  Cholnoky 
(Z.  physiol.  Chem.,  1930,  189,  159— 161).— From  the 
red  berries  of  buckthorn  ( Lycium  Jialimifolium)  was 
obtained  a  pigment,  physalien.  Hydrolysed  with  cold 
alkali  hydroxide  the  latter  yields  zeaxanthin,  which  is 
a  diol,  and  a  colourless  saturated  fatty  acid,  m.  p.  62°. 

J.  H.  Birkinsilvw. 

Magnesium  and  life.  Magnesium  as  a 
fertiliser  and  as  a  food.  M.  Javillier  (Chim.  et 
Ind.,  1930,  23,  1067— 1081 ,  and  Bull.  Soc.  Chim.  biol., 
1930,  12,  709 — 740).- — A  review-.  E.  Holmes. 

Hydrogen-ion  concentration  and  titratable 
acidity  of  tomatoes  and  their  resistance  to 
Fusarium  wilt.  C.  May  (Ohio  J.  Sci.,  1929,  29, 
260 — 266). — No  correlation  was  detected. 

Chemical  Abstracts. 

Relation  of  protocatechuic  acid  to  disease- 
resistance  in  the  onion.  H.  R.  Angell,  J.  C. 


Walker,  and  K.  P.  Link  (Phytopath.,  1930, 20, 431— 
438). — The  greater  resistance  to  disease  of  brown-  j 
skinned,  as  compared  with  white-skinned,  onions  is 
traced  in  part  to  the  presence  of  free  protocatechuic  j 
acid  in  the  coloured  skins.  A.  G.  Pollard,  . 

Apparent  destruction  of  wood  by  the  larvae  of 
Annobium  [common  wood-worm].  H.  R. 
Falck  (Cellulosechem.,  1930,  11,  12S — 129;  seo  this 
vol.,  968). — Meal  prepared  from  wood  has  been 
investigated  along  with  the  mealy  product  resulting  j 
from  the  action  of  Annobium  striatum ,  and  results  of 
analyses  are  given.  The  insect  appears  to  consume  a 
quantity  of  cellulose  represented  by  a  difference  in  the 
content  of  the  two  meals  of  about  9%,  and  since  the 
lignin  content  is  not  at  all  changed,  it  is  held  that  the 
cellulose  consumed  is  loosely,  or  not  at  all,  combined 
with  the  lignin  in  the  original  wood.  A  slight  con¬ 
sumption  of  hexosan  component  of  the  hemicellulose 
complex  appears  to  take  place.  T.  T.  PoTjS. 

Chemical  sectioning  of  plant  fibres.  M.  A.  El 
Relaney  and  G.  O.  Searle  (Proc.  Roy.  Soc.,  1930, 

B,  106,  357 — 363). — Flax  fibres  which  have  been 
tendered  either  by  storage  or  chemical  means  develop 
transverse  fissures  when  slight  pressure  is  applied  in  a 
solution  of  sodium  hydroxide  (11%).  Transverse 
lamellation  does  not  take  place  in  water  or  very  dilute  1 
sodium  hydroxide.  Brief  boiling  in  10%  sulphuric 
acid  followed  by  heating  for  i  hr.  at  60—70°  is  the 
best  method  of  tendering,  as  the  slight  charring 
abolishes  the  necessity  of  staining  with  Congo-red  be¬ 
fore  mounting.  The  thickness  of  the  sections,  which 
do  not  swell  so  markedly  in  the  alkali  when  10%  acid  is 
used  for  tendering,  is  usually  10 — 20  (i. 

P.  G.  Marshall. 

Improvement  of  Dische  and  Laszlo's  method 
for  determination  of  lactic  acid.  K.  J.  Anselmiso 
(Biochem.  Z.,  1930,  221,484—487  ;  cf.A.,  1927,935). 

— From  curves  showing  the  relationship  between  the 
concentration  of  lactic  acid  and  thickness  of  layer  of 
liquid  lactic  acid  contents  can  be  determined  after 
direct  colorimetric  comparison.  W.  McCartsev.  j 

Titrimetric  determination  of  alkaloids  m 
biology.  G.  Graziani  (Biochem.  Terap.  speriiu., 
1929,  16,  160—166 ;  Chem.  Zentr.,  1930,  i,  1002).— 
Rasparek  and  Votocek’s  method  (Bull.  Soc.  Chim-, 
1923,  [iv],  33,  110)  gives  satisfactory  results  if  the  ■ 
concentration  is  adequate,  but  the  method  is  un¬ 
suitable  in  biochemical  studies  owing' to  the  small 
concentrations  involved.  A.  A.  Eldbedge. 

Madder  as  achemical  and  biochemicalreagen,■• 

A.  Bauer  (Arch.  exp.  Path.  Pharm.,  1930, 151,  L-'  , 
174). — The  colouring  matter  of  madder  has  a 
affinity  for  calcium  carbonate  and  may  be  f ound  m  t  ■ 

bones  of  young  rabbits  fed  on  the  root.  Eei ^  » 
large  quantities  of  madder  causes  the  secretion  o 
strongly  acid  urine  which  deposits  coloured  crysja 
uric  acid.  The  calcium  salt  of  the  colouring 
rose-red  and  the  magnesium  salt  violet,  a  fact  ^ 
may  serve  to  distinguish  the  two  elements  in  «°J(y 
material.  P.  G.MaRSH^- 
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General,  Physical,  and  Inorganic  Chemistry. 

Spectra  of  gases  lighted  with  strong  electrical  Spectra  in  the  extreme  ultra-violet.  E. 
discharges.  E.  0.  Hulbijrt  (Physical  Rev.,  1930,  EKKroRS  (Physikal.  Z.,  1930,  31,  737 — 73S). — A 
[ii],  36,  13 — 15). — Hydrogen,  helium,  nitrogen,  and  vacuum  grating  spectrograph  is  described ;  the 
oxygen  were  investigated  under  excitation  by  a  grating  was  ruled  on  glass  with  1183  lines  per  mm. 
15,000-volt  transformer  or  by  a  0-002-  or  a  1 -micro-  The  use  of  glass  gratings  in  the  extreme  ultra-violet 
farad  condenser,  and  the  resulting  spectra  were  is  discussed.  The  spectra  of  calcium,  aluminium 
photographed.  With  increasing  strength  of  dis-  between  75  and  1G0  A.,  oxygen  at  834  A.,  and  the 
charge  the  Balmer  lines  of  hydrogen  finally  dis-  PP'  groups  of  C  m  at  1175  A.  have  been  experi- 
appeared,  and  for  each  gas  a  continuous  spectrum  was  mentally  determined  and  the  results  arc  discussed, 
ultimately  obtained,  alike  for  all  the  gases.  W.  R.  Angus. 

N.  M.  Bligh.  Improved  quartz  spectrograph.  C.  Leiss  (Z. 

Excitation  processes  in  the  hollow  cathode  Physik,  1930,  63,  287 — 290). — A  quartz  spectrograph 
discharge.  R.  A.  Sawyer  (Physical  Rev.,  1930,  is  described  in  which  the  wave-length  scale  can  bo 
[ii],  36, 44 — 50 ;  cf.  Paschen,  A.,  1928,  97 ;  Takahashi,  projected  by  means  of  an  objective  directly'  on  to  tho 
A.,  1929,  1350). — Theoretical.  Available  spectro-  plate  of  the  spectrograph  and  thus  photographed, 
scopic  data  are  examined  to  determine  the  processes  thereby  eliminating  the  present  unsatisfactory  method 
occurring  when  the  negative  glow  in  a  hollow  cathode  of  placing  the  scale  in  direct  contact  with  the  plate 
discharge  in  a.  rare  gas  is  used  for  the  excitation  of  before  photographing  it.  The  new  method  can  also 
metallic  spark  spectra.  Only  those  processes  occur  be  applied  to  the  quantitative  observation  of  tho 
in  which  the  metal  can  be  excited  to  some  term  in  the  fluorescence  spectrum  on  a  uranium-glass  plate, 
spark  spectrum  with  small  gain  or  loss  of  kinetic  H.  A.  Jahn. 

energy.  Metals  of  high  m.  p.,  or  those  which  sputter  Influence  of  self-absorption  on  measurements 
poorly  cathodically,  enter  the  discharge  in  helium  of  the  intensities  of  spectral  lines.  R.  Minkowski 
in  the  normal  state  or  in  a  low  metastable  state  of  the  (Z.  Physik,  1930,63,  188 — 197). — Theoretical.  It  is 
atom;  for  metals  of  low  b.  p.  appreciable  numbers  shown  that  the  effect  of  self-ab3orption  on  the  relative 
of  metallic  ions  enter  the  reactions.  The  conditions  intensity  of  emission  lines  in  gases  cannot  be  elimin- 
wliich.  determine  the  results  are  discussed.  ated  by  working  at  low  pressures  and  with  thin  layers 

N.  M.  Bligh.  of  the  gas  as  is  commonly  supposed,  since  the  intensity 

Experimental  evidence  for  the  existence  of  of  the  emission  and  the  amount  of  self-absorption  arc 
guadrupole  radiation.  R.  Ererichs  and  J.  S.  related.  In  the  case  of  flames  and  discharge  tubes  it 
Campbell  (Physical  Rev.,  1930,  [ii],  36,  151 — 152). —  is  shown  that  the  amount  of  self-absorption  depends 
The  transversal  Zeeman  effect  of  the  forbidden  green  primarily  on  the  width  of  the  emission  line,  and  the 
auroral  line  X  5577  A.  was  photographed,  and  the  line  necessary  relation  between  the  strength  of  the  line 
"’as  found  to  be  resolved  into  four  components,  and  its  width  for  negligible  effect  of  self-absorption 
indicating  that  the  line  is  quadripole  radiation,  in  is  deduced.  It  is  deduced  that  at  the  Bunsen  flame 
agreement  with  the  theory  of  Rubinowicz  (cf.  this  vol.,  temperature  5300  A.,  and  at  the  oxyhydrogen  flame 
053).  N.  M.  Bligh.  temperature  4400  A.,  are  the  limits  of  wave-length 

below  which  the  true  intensity  ratio  cannot  be  obtained. 

Width  of  spectral  lines  excited  by  electron  The  work  of  Fuchtbauer  and  Wolff  (this  vol.,  3)  on 
collision.  U.  Mennicke  (Z.  Physik,  1930,  63,  the  intensity  ratio  of  the  second  doublet  of  the 
584 — 589). — The  effect  of  alteration  of  current  density  principal  series  of  caesium  is  criticised.  The  difficulty 
and  excitation  potential  on  the  width  of  spectral  of  measuring  the  true  intensity  ratio  with  discharges 
lines  excited  by  electron  collision  was  investigated,  at  very  low  pressure  is  mentioned ;  the  more  rational 
1'or  the  mercury  resonance  line  2537  A.  the  width  did  way  consists  in  measurements  at  higher  pressures, 
not  change  within  a  velocity  range  of  the  excitation  the  self-absorption  being  measured  and  corrected  for. 
potential  up  to  600  volts,  and  for  current  densities  H.  A.  Jahn. 

np  to  5  amp./sq.  cm.  It  is  to  be  expected  that  other  Incomplete  Paschen-Back  effect.  J.  B.  Green 
lines  will  behave  similarly.  The  facts  thus  displayed  (Physical  Rev.,  1930,  [ii],  36, 157 — 160). — Theoretical, 
"’ere  used  in  the  construction  of  a  primary  light  Darwin’s  method  for  the  calculation  of  the  Zeeman 
source  for  resonance  radiation  experiments.  effect  (cf.  A.,  1927,  707)  is  applied  to  the  marked 

A.  J.  Mee.  discrepancy  between  the  old  quantum  theory  and 
4  ir  1225 


1226 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


experiment  for  the  copper  2P2D  and  the  magnesium 
and  beryllium  3P3S  multiplets,  and  the  calculated 
positions  and  intensities  of  lines  are  in  good  agree¬ 
ment  with  experiment.  The  distorted  Zeeman 
patterns  of  3P3D  of  magnesium  and  2P2D  of  sodium 
are  attributed  to  the  action  of  the  magnetic  field  on 
3P  and  ~P  separations.  N.  M.  Blich. 

Interpretation  of  molecular  spectra.  V. 
Excited  levels  of  molecules  with  two  like  nuclei 
(H2,  He.,,  Li2,  N2+,  N2 .  .  .  ).  F.  Hund  (Z.  Physik, 
1930,  63,  719 — 751). — Diatomic  molecular  ground 
levels  may  be  specified  by  the  Hund-Mullikan  or 
Lennard- Jones  method,  but  excited  levels  are  best 
determined  by  a  combination  of  the  two.  The 
multiplicity  of  terms  for  small  nuclear  distances  is 
determined  from  Mullikan’s  scheme,  and  for  large 
nuclear  distances  from  Lennard -Jones’  scheme.  Rules 
are  given  for  interpolating  between  these  limits.  A 
first  approximation  to  the  actual  terms  of  a  diatomic 
molecule  with  like  nuclei  is  obtained  from  a  study  of 
an  optical  electron  moving  in  a  cylindrically  sym¬ 
metrical  field  superposed  on  the  field  due  to  the 
ground  state  of  the  molecular  ion.  The  conceptions 
of  chemical  binding  and  of  promoted  electrons  fall 
naturally  into  this  scheme.  Electron  terms  deduced 
for  H2,  He2,  Li2,  and  N2+  correspond  -with  empirical 
values.  Nitrogen  molecular  levels  are  only  partly 
interpreted.  A.  B.  D.  Cassie. 

Resonance  (B — A)  band  system  of  the  hydrogen 
molecule.  H.  H.  Hyman  (Physical  Rev.,  1930,  [ii], 
36,  187 — 206). — A  vacuum  spectrograph  is  described. 
The  hydrogen  bands  in  the  extreme  ultra-violet  were 
photographed ;  frequencies  and  intensities,  and 
quantum  assignments  of  lines  in  68  bands,  are  tabu¬ 
lated  and  discussed.  The  ionisation  potential  of 
H,  is  15-34  volts.  The  value  of  is  in  agreement 
with  that  calculated  by  Birge  and  Jeppesen  from  the 
Raman  effect  (cf.  this  vol.,  509),  but  that  for  B0  is 
0-27%  lower,  pointing  to  an  irregularity  in  the  moment 
of  inertia  of  hydrogen  in  the  v=0  state  of  the  normal 
electronic  level.  N.  M.  Bijgh. 

Glow  discharge  in  hydrogen.  R.  D.  Rusk 
(Phil.  Mag.,  1930,  [vii],  10,  244— 248).— Measure¬ 
ments  of  the  space  potential  in  a  hydrogen  discharge 
tube  were  extended  to  the  region  behind  the  hot 
filament  away  from  the  anode.  It  is  concluded  from 
the  results  that  not  only  the  glow  is  due  to  resonance 
of  neutral  molecules  and  excited  by  radiation,  as  has 
been  suggested,  but  also  that  electrons  accelerated  into 
the  region  concerned,  by  producing  ionisation  and 
excitation,  are  probably  more  responsible  for  the 
effect.  W.  Good. 

Intensities  in  the  spectra  of  diatomic  molecules 
in  uncoupling  of  the  electronic  orbital  impulses. 
R.  de  L.  Kronig  and  Y.  Fujioka  (Z.  Physik,  1930, 
63,  168 — 174). — Theoretical.  The  intensity  relations 
in  the  spectra  of  diatomic  molecules  are  deduced  by  a 
perturbation  method  for  the  cases  where  the  orbital 
impulse  of  the  electrons  is  no  longer  quantised  along 
the  line  joining  the  two  nuclei  owing  to  the  rapid 
rotation  of  the  molecule  (cf.  Weizel,  A.,  1929,  363). 
The  calculations  are  made  for  the  special  case  that 


arises  in  the  theoretical  treatment  of  the  observed 
He,  bands  (cf.  following  abstract).  H,  A.  Jahn. 

Intensities  in  He,  bands  as  affected  by  un¬ 
coupling  of  the  orbital  impulse  of  the  electrons. 
Y.  Fujioka  (Z.  Physik,  1930,  63,  175— 187).— A 
quantitative  investigation  of  the  intensities  in  a 
series  of  bands  belonging  to  the  singlet  and  triplet 
systems  of  Hc2  is  described,  and  the  wave-lengths 
and  intensities  of  the  observed  transitions  are  tabu¬ 
lated.  By  means  of  the  theory  of  Kronig  and  Fujioka 
(see  preceding  abstract)  the  relative  intensities  of  the 
P,  Q,  and  R  branches  of  the  different  bands  are 
calculated,  and  plotted  against  the  rotational  quantum 
number  K.  The  curves  obtained  by  consideration  of 
the  perturbation  arising  from  the  uncoupling  of  the 
electronic  orbital  impulses  in  the  initial  state  are 
shown  to  bo  in  good  agreement  with  the  experimental 
values.  H.  A.  Jahx, 

Lithium-like  spectra  of  carbon,  nitrogen,  and 
oxygen,  C  IV,  N  v,  and  O  vi.  B.  Edl£n  and  A. 
Ericson  (Z.  Physik,  1930,  64,  64 — 74).— The  spectra 
of  carbon,  nitrogen,  and  oxygen  have  been  examined 
in  the  extreme  ultra-violet,  using  the  vacuum  spark 
method.  The  series  of  lithium-like  doublets  was 
obtained.  For  the  fundamental  term  2 2$0.«,  for  the 
different  elements,  the  following  values  were  obtained : 
C  iv,  520,  220 ;  N  v,  789,  591 ;  0  Vi,  1,114,  206.  These 
correspond  with  ionisation  potentials  of  64-19,  97-428, 
and  137-482  volts,  respectively.  The  term  values  for 
the  complete  series  for  Li  i,  Be  n,Bra,C  iv,  N  v,  and 
O  vi  are  compared.  A.  J.  Mee. 

Band  spectrum  of  ozone  in  the  visible  and 
photographic  infra-red.  0.  R.  Wulf  (Proc.  Nat. 
Acad.  Sci.,  1930,  16,  507—511;  cf.  Colange,  A., 
1927,  808). — The  absorption  of  ozone  was  photo¬ 
graphed  in  a  tube  33  m.  long,  using  light  from  a  carbon 
arc.  Dark  diffuse  absorption  strips  extend  from 
6100  to  4300  A.  Assuming  the  strong  peak  at  9-7  u 
found  by  Ladenburg  and  Lehmann  (A.,  1906,  ii,  509) 
as  a  fundamental,  the  bands  at  4-7  and  3-5  g  are  first 
and  second  overtones.  The  dissociation  of  03  into 
normal  02  and  normal  0  requires  1-3  volts.  A  series 
of  10  bands  in  the  near  infra-red  was  found.  The 
bands  are  interpreted,  and  the  diffuseness  and 
influence  of  temperature  on  the  absorption  are 
discussed.  N.  M.  Bugs. 

Red  radiation  of  oxygen  in  the  night  sky.  L.  A. 
Sommer  (Naturwiss.,  1930,  18,  752). — It  has  been 
shown  on  the  grounds  of  quantum  theory  that  the 
transitions  of  0 1,  2 pzP210 — >2p1D,  and  2 p3P no  * 
2plS0,  should  give  rise  respectively  to  lines  at  approx¬ 
imately  X  6380  and  2970  A.  Both  lines  have  been 
found  by  previous  investigators.  Examination  of  tn 
red  radiation  in  the  night  sky  has  revealed  two  bnes 
at  6300  and  6363  A.  which  are  due  respectively  to  tne 

transitions  2 p3P2 - 5-2plD2  and  2p3P x  'f’-P 

of  Oi.  These  lines  must  be  interpreted  as  tbera  ' 
ation  of  a  quadripole  moment.  By  the  detection 
this  first  combination  between  singlet  and  ®P 
terms  it  is  possible  to  link  up  the  singlet  system  o 
energetically  with  the  already  known  syste 
triplets  and  quintuplets.  The  interpretation  o 
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green  auroral  lines  is  confirmed  and  their  excitation 
potential  is  given  as  4-17  volts.  The  convergence 
position  of  the  Runge-Lyman  bands  occurs  at  7-05 
volts  and  the  excitation  potential  of  the  2 pxD2  term 
is  1*96  volts ;  therefore  the  dissociation  energy  of  the 
oxygen  molecule  may  be  determined  from  optical 
data  and  amounts  to  5-09  volts.  W.  R.  Angus. 

Oxygen  spectrum,  O  i.  F.  Paschen  (Naturwiss., 
1930,  18,  752). — The  use  of  a  three-prism  spectro¬ 
meter  has  revealed  lines  in  the  0  I  spectrum  at  6300 
and  0364  A.  corresponding  with  the  transitions 
2 p3P2 — ->•  2pxD„  and  2p3P1  — > 2pxD2,  respectively,  and 
the  corresponding  wave-numbers  are  in  complete  agree¬ 
ment  with  the  values  calculated  from  the  data  of 
Freriehs  in  the  Schumann  region.  A  diffuse  line 
corresponding  with  the  transition  2 p3P0 — »-2 'plDi 
has  been  observed  at  6391  A.  These  results  agree 
with  the  values  found  by  Sommer  from  observations 
of  the  red  radiation  in  the  night  sky  (preceding 
abstract).  Certain  stellar  nebulas  exhibit  these  lines 
also.  W.  R.  Angus. 

Zeeman  effect  in  neon.  K.  Murakawa  and  T. 
Iwaaia  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1930, 13,  283 — 291). — The  Zeeman  effect  in  neon  has 
been  examined  and  the  g  values  of  seven  of  the 
twelve  s',  s",  d,  and  d'  (Paschen’s  notation)  terms, 
hitherto  unknown,  have  been  determined ;  32  other 
terms  were  redetermined  with  satisfactory  agreement 
with  previous  results.  Those  of  s  and  p  terms  appear 
to  be  independent  of  the  field  intensity,  but  not  those 
of  d  terms,  and  the  g  values  for  them  have  been 
extrapolated  to  zero  field.  A  term  scheme  and 
photographs  of  the  Zeeman  effect  from  X5080  to 
X  8377  for  various  intensities  of  field  are  given.  The 
Paschen-Back  effect  was  clear  for  a  field  of  10,000 
gauss  in  the  triplet  p3S—d3P.  C.  A.  Silberrad. 

Predissociation  of  the  phosphorus  (P2)  mole¬ 
cule.  G.  Herzberg  (Nature,  1930,  126,  239 — 240). 
—Certain  peculiarities  of  the  emission  band  spectra 
of  the  phosphorus  molecule  indicate  a  predissociation 
of  the  P2  molecule  similar  to  that  obtained  with 
sulphur.  L.  S.  Theobald. 

Intensity  relation  of  resonance  and  inter- 
combination  lines  of  calcium.  W.  Bleeker  (Z. 
Physik,  1930,  63,  760— 761).— The  intensity  relation 
of  resonance  and  intercombination  lines  was  deter¬ 
mined  with  the  aid  of  filters.  Reversal  effects  were 
eliminated  by  varying  the  current  intensity  and  the 
salt  concentration.  The  ratio  of  the  intensity  of  the 
1227  A.  resonance  line  to  tho  6573  A.  intercombin¬ 
ation  line  tends  towards  41 : 1  for  infinitely  small 
currents  and  concentrations.  A.  B.  D.  Cassie. 

Resonance  radiation  of  manganese  vapour.  J . 
Peidrichson  (Z.  Physik,  1930,  64,  43— 17).— The 
fluorescence  in  saturated  manganese  vapour  at  700 — 
900°  was  examined,  using  the  light  of  the  manganese 
spark  for  excitation.  The  triplets  1$ — 2P  and 
IS— 2P'  of  the  manganese  spectrum  correspond  with 
the  resonance  lines.  With  rise  of  temperature,  and 
consequently  less  dense  vapour,  the  triplet  IS — 2P’ 
becomes  much  more  intense,  whereas  at  a  lower 
temperature  only  the  triplet  1S—2P  is  found.  The 
resonance  lines  found  are  in  agreement  with  Catalan  s 


analysis  of  the  manganeso  spectrum,  and  indicate 
that  IS  is  the  lowest  state  of  the  manganese  atom. 

A.  J.  Mee. 

Spark  spectrum  of  cobalt,  Co  il.  J.  H.  Find¬ 
lay  (Physical  Rev.,  1930,  [ii],  36,  5— 12).— The 
analysis  of  Meggers  (cf.  A.,  1928,  S07)  is  extended  with 
the  aid  of  tho  Zeeman  effect,  and  full  results  are 
tabulated.  The  former  classification  of  the  5F  and 
*D1  terms  should  be  interchanged  except  for  5F-; 
the  new  3FSF°  and  :'F:'D°  multiplets  show  irregular 
intensities.  The  strongest  lines  in  these  multiplets 
are  respectively  6Fn5F°„_,  and  5F,15R°„.  The  former 
3D  terms  should  be  rZV’P  and  the  3P,  3DX,  and  3F 
should  be  partly  d'psP°  and  5P°.  Additional  terms 
d7s3F,  d7p3  D°,  '3F°,  3G°,  *S°,  5P°,  5 7)°,  and  the  lowest 
terms  ds-3F  have  been  found.  The  limit  of  the 
4s5P5  series  gives,  with  Russell’s  correction,  an 
ionisation  potential  of  16-7  and  17-1  volts  from  3P4 s 
to  3 d?  and  3 ds  to  3d7,  respectively,  in  agreement  with 
Russell’s  prediction  (cf.  A.,  1928,  682). 

N.  M.  Bligh. 

Variations  in  relative  intensities  in  the  reson¬ 
ance  spectrum  of  selenium.  L.  Natanson 
(Compt.  rend.,  1930,  191,  294 — 296). — The  intensities 
of  tho  components  of  five  doublets  in  a  resonance 
series  of  Se„  molecules  at  600°,  excited  by  the  mercury 
line  4047  A.,  have  been  measured.  With  one  excep¬ 
tion  attributed  to  strong  absorption,  increased 
pressure  causes  tho  intensify  of  tho  component  of 
greater  wave-length  to  incroase  relatively  to  that  of 
lesser,  similarly  to,  but  to  a  smaller  degree  than,  with 
sulphur  (cf.  Swings,  this  vol.,  650).  Other  relative 
variations  in  intensities  observed  seem  explicable 
only  by  the  dependence  on  pressure  of  the  probabilities 
of  transitions  between  different  lovels  of  rotation 
as  well  as  of  vibration.  Comparison  of  the  results 
obtained  with  varying  thickness  of  vapour  indicates 
some  analogy  between  the  distribution  of  vibration 
states  and  that  of  velocities  of  thermal  agitation. 

C.  A.  Silberrad. 

Spark  spectra  of  silver  and  palladium  (Ag  n 
and  Pd  II) — an  extension.  H.  A.  Blair  (Physical 
Rev.,  1930,  [ii],  36,  173 — 186;  cf.  Shenstonc,  A., 
1928,  450,  930). — An  unsuccessful  attempt  was  made 
to  excite  the  4 f  electron  spectrum  of  Ag  n  in  the 
Schuler  tubo  with  helium.  New  terms  and  about 
20  new  linos  are  tabulated.  Tho  4d86s  and  5 d  con¬ 
figurations  of  Pd  n  were  extended  by  about  40  terms, 
using  the  same  method.  A  complete  list  of  linos 
arising  from  the  high  levels  is  given. 

N.  31.  Bligii. 

Structure  of  the  absorption  bands  of  tellurium. 
A.  Przeborski  (Z.  Physik,  1930,  63,  280 — 280). — 
The  fine  structure  of  the  absorption  bands  of  tellurium 
vapour  is  investigated,  and  two  series  of  lines  in  the 
regions  5393 — 5406  A.  and  5357 — 5368  A.  have  been 
measured  and  their  convergence  has  been  determined. 
The  moment  of  inertia  of  the  tellurium  molecule  is 
thereby  calculated  to  be  J =8-63  X  10-38  g.-cm.2  and  the 
distance  between  the  atoms  as  2-87  x  10'8  cm,,  in 
agreement  with  the  distance  calculated  from  X-ray 
investigation  of  solid  tellurium.  This  distance  and 
tho  value  of  J  differ  little  from  the  values  found  for 
tho  iodine  molecule  by  Ivratzer  and  Sudholt  (A.,  1925, 
ii,  839).  H.  A.  Jahn. 
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Transition  probabilities  in  the  two  first 
doublets  of  the  principal  series  of  caesium.  R. 
Minkowski  and  W.  Muiilenbruch  (Z.  Physik,  1930, 
63,  198 — 209). — Prom  measurements  of  the  magnetic 
rotation  of  the  plane  of  polarisation  near  the  lines 
the  ratio  of  the  intensities  of  the  lines  in  the  first 
doublet  of  the  caesium  principal  sories  was  found  to 
be  2- 1  rhO-2,  and  in  the  second  doublet  4-27±0-12. 
The  ratio  of  the  total  intensity  of  the  first  doublet  to 
that  of  the  second  was  69  ±10.  The  absolute  values 
of  the  intensities  for  the  first  doublet  were  0-32 
(1<S— 2Pr„)  and  0-66  (1<S— 2P3„)  and  for  the  second 
doublet  0-00269  (1S-3P12)  and  0-0115  (LS-3P32). 
The  measurements  were  made  at  a  sories  of  temper¬ 
atures  from  374-2°  to  592-4°  Abs.  in  tho  saturated 
vapour  in  a  vacuum.  The  optical  results  agree  with 
the  vapour-pressure  measurements  of  Kroner  and 
Hackspill  made  at  higher  temperatures,  and  from 
these  results  a  value  of  Z=(18,200— 2-86T)  g.-cal.  is 
deduced  for  the  heat  of  vaporisation  of  ciesium  within 
the  temperature  range  455 — 589°  Abs. 

H.  A.  Jaitn. 

Spectrum  of  the  tungsten  mercury  arc.  W.  E. 
Forsythe  and  M.  A.  Easley  (Physical  Rev.,  1930, 
[ii],  36,  150 — 151). — The  behaviour  of  tho  absorption 
bands  for  the  region  4000 — 2100  A.  when  the  pressure 
of  tho  mercury  vapour  is  increased  by  external 
heating  in  a  mercury  arc  lamp  between  tungsten 
electrodes  is  described.  The  absorption  spectrum  is 
compared  with  that  of  mercury  in  a  separate  quartz 
absorption  cell.  N.  M.  Bligh. 

Measurement  of  capacity  for  reflexion  of 
glowing  tungsten  in  the  ultra-violet  part  of  the 
spectrum.  E.  Spiller  (Z.  Physik,  1930,  64,  39 — 
42). — The  relative  intensities  of  emission  at  different 
wave-lengths  from  a  lamp  with  a  tungsten  filament 
heated  to  2873°  Abs.  were  found,  using  a  special 
microphotometer.  The  emission  departs  from  black 
body  radiation.  The  energy  distribution  was 
measured  over  a  wave-length  range  of  400 — 
340  gg.  The  values  of  the  emission  coefficient  for 
wave-lengths  from  436  to  270  gg  for  a  filament  at 
2100°  Abs.  are  tabulated.  A.  J.  Mee. 

Structure  of  the  band  from  2482-07  to  2476  06 
A.  in  the  mercury  spectrum.  J.  Brzozowska  (Z. 
Physik,  1930,  63,  577 — 583). — The  emission  spectrum 
of  mercury  in  the  range  2482 — 2449  A.  has  been 
investigated  with  greater  dispersion  than  before. 
Two  new  bands  discovered  at  wave-lengths  2449-5  and 
2458-0  A.  form  a  group  with  previously  discovered 
bands  The  bands  from  2482-07  to  2476-06  A.  were 
fully  resolved  and  the  wave-lengths  of  the  single  lines 
accurately  measured.  Tho  bands  appear  to  be  the 
null  branch  of  a  rotation  band.  A.  J.  Mee. 

Arc  spectrum  of  mercury  Hg  I.  F.  Paschen 
(Ann.  Physik,  1930,  [v],  6,  47 — 49). — Tho  arc  spectrum 
of  mercury  has  been  examined,  but  no  proof  of  the 
presence  of  a  now  term  33Pj,0,  which  would  bo  required 
by  recent  work  on  the  subject,  could  be  found. 

A.  J.  Mee. 

Absorption  and  collision  broadening  of  the 
mercury  resonance  line.  M.  W.  Zemansky 
(Physical  Rev.,  1930,  [ii],  36,  219— 238).— The 
frequency  distribution  of  the  radiation  from  a  mercury 


resonance  lamp,  tho  absorption  coefficient  in  mercury 
vapour  of  the  resonance  line,  and  ratio  of  emission  to 
absorption  line  breadth  are  investigated  theoretically, 
and  results  compared  with  experimental  data.  A 
theoretical  expression  is  obtained  for  tho  absorption 
coefficient  when  collision  broadening  is  superimposed 
on  Doppler  broadening,  and  is  evaluated  for  different 
values  of  the  frequency,  Lorentz  collision  broadth, 
and  Doppler  breadth.  From  experimental  values  of 
the  absorption  of  mercury  vapour  in  the  presence  of 
a  number  of  gases  the  Lorontz  collision  breadth  is 
found  as  a  function  of  the  prossurc  of  each  gas,  and, 
when  plotted  against  prossure,  gives  the  effective 
broadoning  radius  of  each  molecule,  which  is  found 
to  be  proportional  to  the  square  root  of  tho  molecular 
diamagnetic  susceptibility.  Hence,  from  the  Lnnge- 
vin  theory,  the  effective  broadoning  area  of  a  molecule 
varies  as  tho  product  of  the  numbor  of  outer  olectrons 
and  the  mean  square  radius  of  all  the  electronic 
orbits.  N.  M.  Bligh. 

Spectra  of  doubly-  and  trebly-ionised  lead.  S. 
Smith  (Physical  Rov.,  1930,  [ii],  36,  1 — 4 ;  cf.  A., 
1929,  1119;  Rao,  A.,  1928,  1067). — Seventeen  new 
lines  arc  classified  in  the  spectrum  of  Pb  iii  arising 
from  three  new  singlet  terms,  Gs7s1S0,  6s7p1P1,  and 
Gs7diD2.  Certain  discrepancies  between  the  classi¬ 
fication  of  terms  and  that  of  Rao  (cf.  this  vol.,  390) 
are  discussed.  Classifications  of  lines  in  the  spectrum 
of  Pb  iv  (cf.  Carroll,  A.,  1926,  214;  Rao,  this  vol., 
511)  are  discussed.  N.  M.  Bligh. 

Search  for  the  source  of  dielectric  polarisation. 
R.  D.  Bennett  (Physical  Rev.,  1930,  [ii],  36,  65—70; 
cf.  Hcngstonberg,  this  vol.,  19). — A  theory  of  the 
distortion  of  a  polar  cubic  lattice  by  electric  stress  is 
derived,  and  the  effect  of  the  distortion  on  the  inten¬ 
sity  of  X-ray  reflexion  is  calculated.  Measurements 
of  change  in  intensity  of  reflected  .X-rays  in  the  4th 
and  5th  orders  for  rock  salt  and  the  5th  order  for 
sylvine  indicate  that  the  polarisation  is  probably  not 
due  to  motion  of  the  ions  as  units.  N.  M.  Bugii. 

Breadth  of  Compton  modified  line.  J.  W.  M. 
Du  Mond  (Physical  Rev.,  1930,  [ii],  36,  146—147).- 
Prcvious  investigations  on  the  Compton  line  from 
molybdenum  K<xvKa„  scattered  by  beryllium  (ef. 
A.,  1929,  747).  are  considered  in  relation  to  the  work 
of  Ross  and  Clark  on  the  shifted  line  in  the  Compton 
effect  for  antimony  Ka1,K^.i  scattered  from  beryllium 
and  results  in  the  two  cases  are  shown  to  be  consistent. 

N.  M.  Bligh. 

A-Ray  spectra  and  chemical  combination. 
G.  B.  Deodhar  (Nature,  1930,  126,  205).— The  line 
of  wave-length  5043  X  (probably  the  A'(33  line)  is 
emitted  by  certain  sulphur  compounds  but  not  by 
pure  sulphur.  The  sulphates  of  the  alkali  metals, 
of  silver  and'  mercury,  the  sulphides  of  sodium, 
potassium,  strontium,  barium,  and  cadmium  give  an 
intense  A’ ft,  line,  but  not  those  of  coppor,  silver, 
magnesium,  zinc,  mercury,  lead,  and  molybdenum. 
The  existence  of  a  new  type  of  X-ray  line  arising  from 
transitions  within  a  molecule  is  suggested. 

L.  S.  Theobald. 

Simultaneous  electronic  transitions  in  X-T3-Y 
spectra.  M.  Wolf  (Nature,  1930,  126,  205).-* 
fine  structure  of  the  X-ray  absorption  edges  of  wnc 
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has  been  observod  when  zinc  foil  was  used  as  absorbing 
screen  (cf.  Suckichi,  ibid.,  125,  509). 

L.  S.  Theobald. 

Fine  structure  of  the  /i-radiation  of  the  lighter 
elements.  L.  Y.  Faust  (Physical  Rev.,  1930,  [ii], 
36,  1G1 — 172;  cf.  Bazzoni  and  others,  A.,  1929, 
030). — Using  an  improved  form  of  Weathcrby’s 
vacuum  spectrograph  (cf.  A.,  1929,  123)  and  a  line 
grating  on  glass,  photographs  were  obtained  of  soft 
X-radiations  from  beryllium,  boron,  oxygen,  carbon, 
and  tungsten.  On  analysis  with  a  thcrmo-olectric 
densitometer  these  elements  were  found,  except  for 
oxygen  and  tungsten,  to  contain  several  components, 
the  relative  intensities  depending  on  tho  respective 
exciting  energies.  Densitometer  curves  and  wave¬ 
lengths  are  given.  Wave-lengths  of  the  /fa  lines  are  : 
for  oxygen  23-7,  boron  09-3,  carbon  45-3  A.,  and  for 
beryllium  the  radiation  covered  15  A.,  with  maxima 
at  107-2,  113-2,  and  118-7  A.  The  complex  structure 
is  considered  to  be  partly  a  true  fine  structure,  and 
partly  a  system  of  satellites  due  to  interaction  with 
associated  dissimilar  atoms.  N.  M.  Bligii. 

Absorption  of  A-rays  in  gases  and  vapours. 
I.  Gases.  J.  A.  Crowther  and  L.  H.  H.  Orton 
(Phil.  Mag.,  1930,  [vii],  10,  329— 342).— The  absorp¬ 
tion  coefficients  of  monochromatic  copper  radiation 
(X a)  in  air,  nitrogen,  oxygen,  carbon  dioxide,  ethylene, 
and  hydrogon  sulphide  were  measured  by  means  of 
an  ionisation  balance  method  which  eliminates  errors 
due  to  fluctuations  in  intensity  of  the  radiation  and 
in  sensitivity  of  the  electroscope  and  renders  slight 
defects  in  insulation  of  little  account.  The  ionisation 
produced  in  tho  various  gases  was  compared  with 
that  of  air  under  the  same  conditions  and  the  relative 
total  ionisation,  T,  produced  by  the  complete  absorp¬ 
tion  of  the  radiation  calculated.  As  a  measure  of  tho 
relative  average  energy’  spent  in  producing  a  pair  of 
ions  in  tho  different  gases,  1/21  is  taken  and  is  com¬ 
pared  with  tho  ionisation  potential,  P,  the  comparison 
revealing  direct  proportionality  of  these  two  magni¬ 
tudes  except  with  nitrogen,  for  which  the  product 
PT  is  greater  by  about  15%  than  the  mean  valuo  for 
the  other  gases  investigated.  W.  Good. 

'  Optics  of  reflexion  of  A-rays  in  crystals.  III. 
Depth  of  penetration,  mosaic  structure,  line 
width,  resolution,  and  blackening  distribution 
of  the  spectrum.  H.  Seemann  (Ann.  Pliysik,  1930, 
Mi  6,  1 — 4G). — The  measurable  widening  of  spectral 
lines  obtained  by  reflexion  of  X-rays  from  crystals 
depends  on  the  typo  of  crystal,  its  degree  of  perfection, 
and  tho  depth  of  ponetration  of  the  rays.  A  very 
well-grown  specimen  of  rock-salt  used  in  the  camera 
method  for  the  IF — K  lines,  with  a  half-divergence 
angle  of  only  11",  showed  line  widening  on  one  sido 
for  a  ponetration  of  about  1  mm.  in  the  first  order 
spectrum.  A  still  better  specimen  of  rock-salt  with 
dill  smaller  divergence  showed  a  widening  of  only 
®o  mm.  in  consequence  of  penetration.  A  calcito 
crystal,  the  camera  exposure  of  which  was  excellent 
jn  sharpness,  showed  a  line  widening  of  about  0-1  mm. 
Calculation  of  the  penotration  depth  for  rock-salt 
gives  to  a  first  approximation  the  same  value  as  that 
obtained  experimentally  if  the  rock-salt  is  supposed 
to  a.  regular  crystallite.  Errors  in  the  use  of  the 


different  methods  for  obtaining  spoctra  by  the 
reflexion  of  X-rays  from  crystals  arc  discussed.  Tho 
camera  method  developed  is  free  from  these,  and  can 
be  used  as  a  criterion  for  the  perfection  of  a  crystal. 

A.  J.  Me  if. 

Calculation  of  the  Rontgen  K  terms  of  the 
lightest  elements  and  of  the  rare  gases  from 
“  optical  ”  ionisation  potentials.  W.  Braunbek 
(Z.  Physik,  1930,  63,  154— 167). — The  K  terms  in  tho 
X-ray  spectra  of  helium,  lithium,  beryllium,  boron, 
and  carbon  are  calculated  from  the  ionisation  potentials 
of  the  corresponding  series  He,  Li4,  Be42,  B+3,  C+1  by 
subtraction  of  tho  outer  screening  terms.  Tho 
ionisation  potentials  are  calculated  from  the  formula 
of  Hylleraas  derived  from  wave  mechanics,  whilst  tho 
screening  term,  e.p.,  for  lithium,  is  calculated  approxi¬ 
mately  from  classical  considerations  of  the  change  of 
the  potential  energy  of  the  L  eloctron  due  to  the  change 
in  the  oflectivc  nuclear  charge  on  the  removal  of  the 
K  electron.  This  potential  cnorgy  is  derived  from  the 
ionisation  potential  of  a  lithium  atom.  For  the  other 
elements  the  mutual  action  of  the  L  electrons  has  to 
be  considered.  The  values  obtained  agree  with  tho 
experimental  results  of  Sodermann  (A.,  1929,  366). 
The  samo  method  is  applied  to  the  rare  gases,  tho 
mutual  action  of  the  outer  electrons  being  calculated 
from  tho  inner  screening  constant  s  of  Sommcrfeld 
derived  from  relativistic  doublet  terms;  s  can  have 
two  values  for  the  31  level  and  three  for  the  N,  and 
it  was  found  that  the  smaller  values  of  s  gave  results 
agreeing  best  with  the  experimental  values.  Tho  diffi¬ 
culties  of  extending  the  same  method  to  the  calculation 
of  L  and  M  terms  arc  discussed.  H.  A.  Jaiin. 

Measurement  of  reflecting  power  for  A-rays 
of  long  wave-length.  51.  A.  Valoucii  (J.  Phys. 
Radium,  1930,  [vii],  1,  261—270;  cf.  A.,  1929,  1120). 
— The  rays  emitted  by  a  special  tube  are  reflected  by 
a  piano  mirror  of  tho  substaneo  under  investigation, 
and  the  intensities  of  tho  incident  and  reflected  rays 
measured  by  means  of  a  specially-constructed  ionis¬ 
ation  chamber.  Curves  representing  reflecting  power 
as  a  function  of  the  angle  of  incidence  are  thus 
obtained.  The  classical  theory  gives  an  expression 
of  the  reflecting  power  as  a  function  of  the  limiting 
angle  which  dopends  on  two  parameters,  one  of  which 
is  connected  with  Nie  index  of  refraction  and  the 
other  with  tho  coefficient  of  absorption.  Using  the 
K  radiation  of  carbon,  measurements  in  agreement 
with  theory  have  been  obtained  with  flint  glass  and 
duralumin.  L.  S.  Theobald. 

Spectroscopy  of  ultra-soft  A-rays.  I.  M. 
Siegbahn  and  T.  Magnusson  (Z.  Physik,  1930,  62, 
439).  K.  F.  Schotzky  (ibid.,  63,  864). — Polemical. 

A.  B.  D.  Cassie. 

Loss  of  material  from  the  cathode  of  a  metallic 
arc.  R.  Seeliger and  H.  Wulfhekel  (Ann.  Physik, 
1930,  [v],  6,  87 — 104). — Apparatus  for  the  determin¬ 
ation  of  the  amount  of  loss  of  material  from  a  cathode 
of  a  metallic  arc  and  its  dependence  on  current 
strength,  thickness  of  cathode,  length  of  arc,  and  gas 
pressure  is  described.  The  metals  used  were  silver, 
copper,  and  iron.  Tho  results  are  discussed  with 
reference  to  the  physical  nature  of  the  cathode  and  to 
energy  considerations.  A.  J.  Mee. 
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Definition  of  saturation.  C.  Schaefer  and  H. 
Pese  (Physikal.  Z.,  1930,  31,  720— 737).— Different 
theories  of  saturation  arc  discussed  and  the  origin  of 
probable  errors  is  considered.  The  work  of  Seitz  is 
discussed,  together  with  luminosity  and  opacity. 
The  conception  of  saturation  as  a  sensation  is  also 
dealt  with.  W.  R.  Angus. 

Second  ionisation  potential  in  potassium 
vapour.  A.  L.  Hughes  and  C.  M.  Van  Atta 
(Physical  Rev.,  1930,  fii],  36,  214 — 21S ;  cf.  Lawrence 
and  Edlefsen,  A.,  1929,  1356). — In  order  to  find  the 
possible  presence  of  a  peak  or  discontinuity  in  the 
curve  for  ionisation  by  electron  impact  corresponding 
with  that  in  the  photo-ionisation  curve,  the  ionisation 
in  potassium  vapour  was  investigated  by  Hertz’s 
method  of  neutralisation  of  space  charge  by  positive 
ions.  The  ionisation  curve  indicated  a  second 
ionisation  potential  at  0-97  ±0-05  volt  above  the 
first  one  corresponding  with  the  series  limit,  i.c., 
at  4-32-f- 0-97=5-29  volts.  For  mercury  vapour, 
the  presence  of  Lawrence’s  ultra-ionisation  potentials 
(cf.  A.,  1927,  85)  was  found,  together  with  three 
new  ones  at  10-88, 11-40,  and  12-76  volts. 

N.  M.  Bligh. 

Method  of  enhancing  the  sensitiveness  of  alkali 
metal  photo-electric  cells.  A.  R.  Olpin  (Physical 
Rev.,  1930,  [ii],  36,  251 — 295). — Applying  the  fact 
that  photo-electric  emission  from  potassium  is 
increased  by  a  non-conducting  hydride  surface  film, 
the  cells  were  sensitised  by  introducing  on  to  the 
metal  surface  small  amounts  of  various  inorganic 
dielectrics,  organic  compounds,  or  organic  dyes. 
The  increased  electron  emission  is  mainly  due  to 
increased  response  to  red  and  infra-red  light.  Spectral 
response  curves,  showing  photo-electric  current  against 
wave-length  of  exciting  light,  are  similar  for  all  cells 
using  the  same  metal  as  cathode,  and  differ  from  the 
curves  for  pure  metal  by  the  appearance  of  a  new 
selective  maximum  at  lower  frequencies,  separated 
from  the  regular  maximum  by  the  frequency  of  a 
characteristic  line  in  the  vibration-rotation  spectrum 
of  the  dielectric  molecules.  The  long-wave  limit 
shifts  by  an  amount  agreeing  with  the  separation  of  the 
maxima.  Stopping  potentials  were  obtained  for 
electrons,  liberated  by  monochromatic  light,  from  a 
sodium  cathode  before  and  after  treatment  with 
sulphur  vapour  and  air.  For  light  of  wave-length 
range  3500 — S000  A.  the  electron  retarding  potentials 
were  found  to  vary  linearly  with  the  frequency  of  the 
light,  verifying  Einstein’s  photo-electric  equation  for 
composite  surfaces,  and  precluding  an  explanation 
on  a  Raman  sliift  basis.  The  slope  of  the  straight-line 
graph  of  this  relationship  gives  6-541 X 10'27  for 
Planck’s  constant ;  untreated  sodium  gives  a  similar 
value.  The  apparent  stopping  potentials,  or  voltages 
at  which  the  photo-electric  currents  become  zero,  are 
the  same  before  and  after  the  sulphur  and  air  treat¬ 
ment.  The  voltage  at  which  the  current  just  saturates 
is  always  greater  after  treatment  than  before,  and  is  a 
measure  of  the  change  in  contact  potential  of  the 
cathode  due  to  the  presence  of  the  sulphur  and  air. 
The  application  of  the  Lindemann  formula  for  the 
frequency  of  the  selective  photo-electric  maximum  is 
discussed.  Reference  is  made  to  apparently  analogous 


henomena  in  photo-electricity,  photography, 
uorescence,  and  absorption.  N.  M.  Bliqh. 

Periodic  system.  III.  Relation  between 
ionising  potentials  and  ionic  potentials.  G.  H. 
Cartledge  (J.  Amer.  Chem.  Soc.,  1930,  52,  3076— 
3083;  cf.  A.,  1929,  269). — From  considerations  of 
atomic  models  it  is  shown  that  the  ratio  A v/<f>e  gives 
a  measure  of  the  ionic  polarisability ;  <j>v  is  the  ionic 
potential  (volts)  and  A0=^„— 2V,  where  V  is  the 
ionisation  potential  referred  to  the  production  of  ions 
of  the  inert-gas  type.  The  ionic  polarisability  by 
light  or  by  electrons  varies  systematically  with 
A e[<f>r.  This  ratio  for  alkali  ions  decreases  greatly  in 
passing  from  lithium  to  caesium,  corresponding  with 
the  large  increase  in  deformability.  It  is  computed 
by  means  of  the  closely  linear  relationships  between 
A„  and  </>„  for  the  alkali  ions  and  the  alkaline-earth 
ions  that  the  valency  electron  comes  within  the 
crystal  radius  with  ions  0-3  and  0-2  A.  larger  than  the 
caesium  and  barium  ions,  respectively. 

J.  G.  A.  Griffiths. 

Measurement  of  slow  electrons  by  means  of  a 
point  [Geiger]  counter.  J.  Hornbostel  (Ann. 
Physik,  1930,  [v],  6,  991 — 1016). — An  arrangement 
in  which  tho  slow  electrons  are  accelerated  in  a  given 
electric  field  in  order  to  pass  through  the  foil  of  the 
Geiger  counter  is  described,  the  divergence  of  the 
electron  stream  being  prevented  by  subjecting  it  to  a 
longitudinal  magnetic  field.  The  sensitivity  of  the 
method  is  thereby  increased.  The  electron  emission 
from  a  thin  layer  of  magnesium  on  celluloid  and  of 
celluloid  separately  is  analysed  by  an  opposing 
electric  field,  and  sudden  changes  in  the  velocity- 
intensity  curve  are  shown  to  be  due  to  electrons 
arising  from  the  Auger  effect.  A  method  of  analysing 
the  electrons  with  a  longitudinal  magnetic  field  and  a 
transverse  electric  field  is  described.  H.  A.  Jahn. 

Electron  exchange  between  ionised  and  neutral 
types.  H.  Kallmann  and  B.  Rosen  (Naturwiss., 
1930, 18,  448 — 452). — The  general  theory  of  reactions 
between  neutral  and  ionised  molecules  is  discussed 
and  experiments  on  the  absorption  of  ions  by  gases 
are  described.  This  absorption,  which  consists  in 
the  transference  of  an  electron  from  a  slowly-moving/ 
gas  molecule  to  a  relatively  rapidly-moving  ion,  can 
occur  only  when  the  neutralisation  energy  of  the  ion 
is  equal  to  or  greater  than  tho  ionisation  energy  of  the 
gas.  Any  ion  is  most  strongly  absorbed  by  the  gas 
from  which  it  is  derived,  and  in  addition  the  absorp¬ 
tion  is  markedly  specific.  Figures  aro  given  for  the 
relative  degrees  of  absorption  of  various  ions  by 
gases.  The  charged  nitrogen  molecule  is  absorbed 
by  nitrogen  to  a  much  greater  extent  than  is  the 
charged  nitrogen  atom,  and  doubly- charged  ions  such 
as  those  of  argon  and  mercury  are  less  strongly 
absorbed  than  ion3  carrying  a  single  charge,  probably 
because  such  an  ion  is  nearly  always  completely  dis¬ 
charged  on  collision ;  very  rarely  is  only  one  electron 
exchanged  between  a  doubly-charged  ion  and  a 
neutral  molecule.  H.  F.  Gillbe- 

Deflexion  of  electrons  by  passive  iron.  I-  ®- 
Rupp  and  E.  Schmid  (Naturwiss.,  1930,  18,  459— 
461). — The  nature  of  the  passive  coating  on  iron  has 
been  studied  by  measurement  of  the  reflexion  of  a 
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stream  of  electrons  from  the  surface  at  different 
initial  velocities  and  angles  of  incidence.  The  passive 
surface  is  characterised  by  sharp  maxima  in  the 
reflexion/velocity  curve,  which  indicate  the  presence 
of  a  lattice  spacing  of  3-4  A.  By  heating  the  passive 
surface  to  300 — 400°  the  reflexion  diagram  reverts 
to  that  of  the  non-passive  metal  except  that  there  is 
present  a  maximum  corresponding  with  ferric  oxide. 
Experiments  with  oxidised  surfaces  indicate  that  the 
phenomenon  of  passivity  is  confined  entirely  to  the 
surface  layer  of  atoms.  H.  F.  Gillbe. 

Velocity  loss  through  quantum  addition  of 
slow  electrons  in  diluted  gases.  H.  Lohner 
(Ann.  Physilc,  1930,  [v],  6,  50 — 80). — Lenard’s  oppos¬ 
ing  potential  method  is  used  following  the  procedure 
of  Alcesson  for  the  determination  of  critical  potentials 
and  collision  sharing.  Two  forms  of  apparatus  with 
quite  different  ray  definitions  were  constructed.  Both 
gave  very  similar  gas  curves  in  all  the  determinations 
which  could  he  used  to  find  critical  potentials.  The 
values  of  these  for  hydrogen,  nitrogen,  and  carbon 
dioxide  agree  with  those  previously  obtained  by 
Akesson.  The  value  obtained  for  argon  agrees  with 
that  arrived  at  by  other  electrical  and  optical  deter¬ 
minations.  From  the  heights  of  the  steps  in  the 
curves  for  both  apparatus,  the  probability  of  a  velocity 
loss  without  simultaneous  diversion  was  calculated. 
The  form  of  the  sharing  function  and  its  tendency  to 
increase  are  discussed  in  connexion  with  the  effective 
cross-section  curve.  A.  J.  Mee. 

Electron  affinity  of  the  hydrogen  atom  accord¬ 
ing  to  wave  mechanics.  E.  A.  Hylleraas  (Z. 
Physik,  1930,  63,  291 — 292). — In  the  previous 
paper  (this  vol.,  518)  only  Kasarnovski’s  early 
negative  value  for  En  was  quoted ;  it  is  now 
pointed  out  that  the  later  positive  value  JSJn=0rf:15 
of  Kasarnovski  (A.,  1928,  595)  is  not  in  disagreement 
with  the  value  Fu=16  kg.-cal./mol.  found  by  the 
author.  The  result  is  also  compared  with  the 
value  E=17  kg.-cal./mol.  calculated  by  Betlie  (this 
vol.,  132).  H.  A.  Jahn. 

Effect  of  small  angle  scattering  on  the  electron 
absorption  coefficient.  M.  C.  Green  (Physical 
Kev.y  1930,  [ii],  36,  239— 247).— The  scattering  of 
electrons  by  gas  molecules  was  studied  indirectly  by 
measuring  electron  absorption  coefficients  in  argon, 
helium,  hydrogen,  and  mercury  vapour  at  accelerating 
potentials  from  11  to  196  volts,  using  an  apparatus 
containing  a  Faraday  cylinder  of  variable  aperture, 
the  radius  of  which  varied  from  one  hundredth  to  one 
tenth  of  the  path  length.  No  consistent  variation 
of  the  absorption  coefficient  with  opening  was  found, 
although  relatively  large  variations  are  predicted 
theoretically  from  an  inverse  square  law.  The 
results  obtained  arc  in  agreement  with  calculations 
based  on  the  Sommerfeld,  or  uniform  scattering,  law. 

N.  M.  Bligh. 

Capture  of  electrons  by  protons.  H.  Mark  and 
A  Wolf  (Naturwiss.,  1930,  18,  753). — A  method  of 
determining  by  canal  rays  the  effective  cross-section 
°f  protons  against  electrons  as  a  function  of  the 
relative  energy  is  described ;  the  upper  limit  for  the 
effective  cross-section  has  been  calculated  to  be  less 
than  IF*  cm.2  It  is  hoped  to  obtain  greater  accuracy 


by  means  of  photographic  and  ionometric  methods 
which  are  being  developed.  W.  R.  Angus. 

Annihilation  of  electrons  and  protons.  P.  A.  M. 
Dirac  (Proc.  Camb.  Phil.  Soc.,  1930,  26,  361—375).— 
Theoretical. 

Exchange  phenomena  in  the  Thomas  atom. 
P.  A.  M.  Dirac  (Proc.  Camb.  Phil.  Soc.,  1930,  26, 
376 — 385). — A  theoretical  justification  of  Thomas’ 
atomic  modol  is  obtained.  The  equation  deduced 
governing  the  boundary  between  the  occupied  and 
unoccupied  phase  space  shows  an  extra  term  which 
may  be  considered  to  represent  the  exchange 
phenomena.  W.  Good. 

Theory  of  extraction  of  electrons  from  metals 
by  positive  ions  and  metastable  atoms.  H.  S.  W. 
Massey  (Proc.  Camb.  Phil.  Soc.,  1930,  26,  386^01). 
— The  theory  is  developed  in  the  light  of  Sommer- 
feld’s  theory  of  metals  and  the  analytical  methods  of 
wave  mechanics.  W.  Good. 

Possible  electron  properties.  R.  D.  Klee  man 
(Z.  Physik,  1930,  63,  859 — 863).— Some  properties  of 
the  electron  and  proton,  particularly  the  conception 
of  inherent  (Coulomb)  and  exchange  energy,  may  be 
described  without  special  quantum-mechanical  hypo¬ 
theses.  A.  B.  D.  Cassie. 

Recombination  of  ions  in  argon,  nitrogen,  and 
hydrogen.  O.  Luhr  (Physical  Rev.,  1930,  [ii],  36, 
24 — 34;  cf.  this  vol.,  974). — Using  the  method 
previously  described  (cf.  Marshall,  A.,  1929,  1210) 
the  coefficient  of  recombination  for  positive  ions  and 
electrons  in  argon,  nitrogen,  and  hydrogen  and  for 
positive  and  negative  ions  in  hydrogen  was  measured. 
Free  electrons  arc  known  to  exist  in  the  first  three 
gases.  Results  are  shown  graphically  and  the 
probable  mechanism  of  recombination  is  discussed. 
Absolute  values  of  the  coefficient  xl0G  for  air, 
oxygen,  argon,  nitrogen,  and  hydrogen  are  l-4±0-l, 
l-5±0-l;  l-2±0-l;  l-2±0-l,  and  0-32±0-05, 

respectively.  N.  M.  Bligh. 

Mobilities  of  ions  in  dry  and  moist  air.  J. 
Zeleny  (Physical  Rev.,  1930,  [ii],  36,  35 — 43). 
Using  the  method  previously  described  (cf.  A.,  1929, 
1122)  the  distribution  of  mobilities  of  aged  ions  in 
dry  air  has  been  determined,  and  the  values  for  moist 
air  have  been  re-measured.  In  dry  air  the  positive 
and  negative  ions  each  consist  of  two  main  groups. 
The  absolute  values  of  the  peak  mobilities  of  the 
most  numerous  main  group  in  very  dry  air,  air  dried 
by  calcium  chloride,  and  air  containing  2  mg.  of  water 
per  litre  were  2.45,  2-37,  and  2-08  cm. /sec.  for  negative 
ions,  and  1-05,  1-10,  and  1-36  cm./see.  for  positive 
ions,  respectively,  at  76  cm.  and  20°.  It  is  suggested 
that  aged  ions  in  air  consist  of  molecular  clusters  the 
structure  of  which  is  affected  by  the  presence  of 
water  molecules.  Explanations  of  the  results  obtained 
are  discussed.  N.  M.  Bligh. 

Mobility  of  Na+  ions  in  hydrogen.  L.  B.  Loeb 
(Physical  Rev.,  1930,  [ii],  36,  152 — 153). — In  order 
to  determine  the  mobilities  of  a  type  of  initially 
ionised  carrier  which  would  with  difficulty  alter  its 
charge,  the  mobilities  of  Na+  ions  in  purified  hydrogen 
were  measured.  Results  indicate  that  the  ions 
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within  2  X  10~5  sec.  after  liberation  have  a  mobility  a 
little  more  than  double  that  of  the  normal  ions. 

N.  M.  Bligh. 

Interaction  between  excited  and  unexcited 
hydrogen  atoms  at  large  distances .  E .  C.  Kemble 
and  P.  P.  Rieice  (Physical  Rev.,  1930,  [ii],  36, 
153 — 154). — The  calculations  of  Kemble  and  Zener 
(cf.  A.,  1929,  023)  on  the  energy  order  of  different 
quantum  states  of  the  hydrogen  molecule  is  extended 
to  internuclcar  distances  R=5,  6,  7,  10  (ef.  Eisen- 
sehitz  and  London,  this  voh,  525).  N.  M.  Bligh. 

Reflexion  of  hydrogen  atoms  from  lithium 
fluoride.  T.  H.  Johnson  (J.  Pranklin  Inst.,  1930, 
210,  135—152). — The  method  previously  described 
(cf.  ibid.,  1928,  206,  301)  was  improved  so  that  the 
lithium  fluoride  crystal  could  be  used  for  G  hrs.  before 
its  surface  became  rough.  Incidence  was  at  30°,  45°, 
and  60°,  and  the  crystal  at  temperatures  of  300°, 
600°,  and  900°  Abs.  When  the  incident  beam  was  in 
the  100  azimuth,  i.e.,  with  rows  of  alternately  dis¬ 
similar  ions  parallel  and  perpendicular  to  the  plane 
of  incidence,  the  reflex  patterns  showed  no  diffraction 
maxima  in  the  plane  of  incidence,  but  indicated  that 
the  rows  of  similar  ions  form  a  more  important  grating 
than  the  rows  of  alternately  dissimilar  ions.  With 
the  beam  incident  at  45°  in  the  110  azimuth,  i.e., 
with  rows  of  similar  ions  parallel  and  perpendicular 
to  the  plane  of  incidence,  definite  diffraction  bands 
were  obtained,  about  one  tenth  as  many  atoms 
entering  one  of  these  in  the  first  order  as  enter  the 
specular  beam.  Similar  results  were  obtained  at 
normal  incidence.  Diffuse  reflexion  of  atoms  from 
lithium  fluoride  is  due  to  thermal  agitation  (cf. 
Estermann  and  Stern,  this  vol.,  515). 

C.  A.  Silberrad. 

Discrete  range  groups  of  H-particles  expelled 
from  aluminium.  I.  Dependence  of  the 
number  and  energy  of  the  H-particles  on  the 
primary  energy.  H.  Pose  (Z.  Physik,  1930,  64, 
1 — 21). — Disintegration  experiments  with  aluminium 
show  that  the  H-particles  expelled  in  the  forward 
direction  fall  into  three  groups  of  distinct  discrete 
ranges.  Experiments  were  carried  out  to  discover 
■whether  the  energy  of  the  primary  particle  exerted 
any  influence  on  the  production  of  H-particles  in 
each  of  these  groups.  Two  of  the  groups  appeared 
only  when  the  primary  energy  reached  a  character¬ 
istic  value,  but  the  tliird  was  produced  irrespective  of 
the  energy  of  the  primary  particles.  This  can  be 
explained  on  the  new  quantum  theory,  the  first  two 
groups  being  the  result  of  resonance  effects  between 
the  de  Broglie  waves  of  the  a-particlc  and  a  charac¬ 
teristic  vibration  of  the  nucleus,  and  the  third  group 
being  due  to  the  simple  penetration  of  an  a-particle 
into  the  nucleus.  A.  J.  Mee. 

Absorption  in  hydrogen  gas  of  hydrogen 
positive  rays.  A.  C.  Law  and  G.  Mutch  (Phil. 
Mag.,  1930,  [vii],  10,  297— 306).— The  beam  of 
hydrogen  positive  rays  was  passed  through  the  usual 
electric  and  magnetic  fields  and  a  portion  of  the 
resulting  positive-ray  parabola  of  known  energy 
made  to  pass  through  a  slit  into  the  absorption 
chamber.  A  photographic  method  was  used  to 
determine  the  intensities  of  the  homogeneous  beam 


at  different  points  along  its  course  in  the  chamber 
and  from  these  the  absorption  was  estimated.  The 
latter  was  not  found  to  be  exponential,  which  seemed 
to  indicate  the  existence  of  a  range  for  the  particles 
rather  than  removal  of  the  particles  from  the  beam 
by  sudden  stoppage  or  large  angle  scattering.  The 
method  of  experiment,  depending  as  it  does  on  the 
preservation  of  a  fairly  constant  velocity  of  the 
particles,  was  therefore  capable  of  yielding  only 
qualitative  results.  These  arc  compared  in  a  general 
way  with  the  results  of  theory.  W.  Good. 

Effective  cross-section  for  the  recombination 
of  electrons  with  hydrogen  ions.  E.  C.  G. 
Stueckelberg  and  P.  M.  Morse  (Physical  Rev., 
1930,  [ii],  36,  16 — 23). — Mathematical.  The  com¬ 
putation  of  the  cross-section  for  combination  of 
electrons  with  a  positive  point  charge  is  made  in 
polar  co-ordinates  by  quantum  mechanics,  giving  the 
fraction  of  the  recombination  to  a  final  state  of  total 
quantum  number  n  arising  from  recombination  to 
the  sub-states  of  different  l  values.  This  permits  a 
comparison  of  results  with  the  experimental  recom¬ 
bination  intensities  for  alkali  metal  vapours. 

N.  M.  Bligh. 

At.  wt.  tables  and  chemical  analysis.  A. 
Thiel  (Chem.-Ztg.,  1930,  54,  617 — 618). — Polemical 
against  Schoorl  and  Bruhns.  The  views  of  these  two 
supporters  of  the  use  of  “  air  ”  at.  wts.  rather  than 
“  scientific  ”  at.  wts.  as  applied  in  chemical  analysis 
to  weights  made  in  air  and  not  in  a  vacuum  are  con¬ 
sidered  to  be  mutually  conflicting.  S.  S.  Woolf. 

Constitution  of  chromium.  E.  W.  Aston 
(Nature,  1930,  126,  200). — Using  chromium  hexa- 
carbonyl,  three  new  isotopes  of  chromium  have  been 
discovered.  The  mass  numbers  are  50,  52,  53,  and 
54,  and  their  relative  abundance  is  4-9,  81-6,  104, 
and  3-1%,  respectively.  The  packing  fraction  of 
Ci-52  is  _10  (±3  pts.  in  10>000,  O1G=0).  The  at.wt. 
of  chromium  derived  from  this  is  52-01  lrtO-006. 

L.  S.  Theobald. 

Isotope  effect  in  the  spectrum  of  boron 
monoxide.  Intensity  measurements  and  struc¬ 
ture  of  the  [3-bands.  A.  Elliott  (Nature,  1930, 
126,  203 — 204). — The  intensity  ratios  of  the  Bu0 
and  B10O  bands  have  been  determined  from  measure¬ 
ments  of  the  intensities  of  the  lines  in  four  bands  in 
the  (3-system  of  boron  monoxide  excited  by  active 
nitrogen.  The  mean  values  of  the  intensity  for  the 
four  bands  are  3-41,  3-28,  3-34,  and  4-34,  respectively, 
and,  in  this  case  at  least,  do  ndt  give  a  true  measure 
of  the  relative  abundance  of  the  isotopes.  The 
doublet  P  and  R  branches  of  approximately  equal 
strength  occur  in  the  arc  (3-bands,  but  only  the  a 
branch  occurs  in  the  bands  excited  in  active  nitrogen. 
A  preliminary  value  of  1-53  cm.-1  for  B'0  has  been 
obtained.  L.  S.  Theobald. 


Isotopes  of  nitrogen,  mass  15,  and  oxygen, 
mass  18  and  17,  and  their  abundances.  S.  it 
Naude  (Physical  Rev.,  1930,  [ii],  36,  333—346).- 
Evidence  for  the  existence  of  isotopes  of 
and  oxygen  is  summarised.  An  apparatus  is  descnbecl 
by  which  the  absorption  spectra  of  the  nitric  oxide 
y-bands,  (0,0)  at  X  2269,  (1,0)  at  X  2154,  and  (2,0)  at 
X  2052,  were  investigated  in  search  of  isotopes  and  to 
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verify  the  existence  of  isotopes  018  and  017.  Band 
heads  were  observed  in  the  three  bands  investigated 
corresponding  with  the  calculated  heads  for  the 
molecules  N14!)10,  N1501G,  N14Ola,  and  N14017, 
indicating  the  existence  of  the  isotope  N15  and  veri¬ 
fying  018  and  017.  By  comparing  the  pressures  of 
nitric  oxide  in  the  absorption  tube  at  which  the 
(1,0).?!  N1J01G  head  had  the  same  intensity  as  the 
P1N14018  head  the  relative  abundance  of  O16  and  O18 
was  found  to  be  1075^110.  From  the  relative 
intensity  of  the  P1  and  Ql  N14!!16  heads  the  relative 
abundance  of  N14  and  N15  was  found  to  be  700  J- 140. 
From  the  relative  abundance  of  O16  and  O18,  and  O16 
and  017  the  mass  of  the  O16  isotope  was  calculated  to  be 
15-99S0±0-0002,  taking  the  at.  wt.  of  the  isotope 
mixture  as  10-0000.  The  mass  of  the  N14  isotope 
was  calculated  to  be  14-0069;L0-0012. 

N.  M.  Bligii. 

Isotopes  and  geologic  time.  C.  S.  Piggot  (J. 
Amer.  Chem.  Soc.,  1930  ,  52,  3161— 3164).— The 
calculation  of  geologic  time  from  the  examination  of 
uranium  minerals  is  discussed.  The  results  of  Aston 
(A.,  1929,  370)  show  that  the  uncertainty  due  to  the 
presence  of  thorium  can  be  eliminated. 

J.  G.  A.  Griffiths. 

Relation  between  the  disintegration  constant 
of  radio-elements  emitting  a-rays  and  their 
filiation  capacity.  (Mme.)  P.  Curie  and  G. 
Fournier  (Compt.  rend.,  1930,  191,  326—329).— 
Combination  of  Fournier’s  formula  (A.,  1929,  803), 
the  Geiger-Nuttall  law,  and  Wolff’s  equation  (Physikal. 
Z.,  1921,  22,  171,  352)  leads  to  the  relationship 
log  >=268— 3-517,  where  U  is  the  filiation  capacity 
[kc.  cit.)  and  >  the  disintegration  constant  of  a  radio- 
clement  emitting  a-particles  in  air.  Experimental 
results  give  a  line  corresponding  with  log  >=235— 
8-0(7  between  77=75  and  85,  but  the  values  for  polon¬ 
ium,  actinium-C",  and  uranium-1  (cf.  loc.  cit.)  indicate 
that  these  limits  represent  maximum  and  minimum 
values  of  log  >,  respectively,  beyond  which  log  X  rises 
ivith  increase  in  U  instead  of  falling.  J.  Grant. 

Origin  of  the  high-range  a-particles  of 
thorium-C.  E.  Stahel  (Z.  Physik,  1930,  63,  149 — 
153).— The  recoil  rays  corresponding  with  the 
^-particles  of  abnormally  high  range  of  thorium-C 
have  a  longer  range  in  air  than  the  recoil  rays  from 
the  other  a-particles,  and  were  separated  from  them 
hv  a  layer  of  air  of  variable  pressure.  The  decom¬ 
position  product  of  these  abnormal  particles  was 
thus  collected  separately  and  shown  not  to  possess 
the  half-life  period  of  thorium-C"  but  to  be  practic¬ 
ally  inactive.  Contamination  of  the  iron  foil  on  which 
the  product  was  collected  was  prevented  by  inter¬ 
position  of  air-tight  foils  of  celluloid  0-014  ix  thick. 
It  was  previously  shown  (this  vol.,  516)  that  the 
abnormal  particles  are  not  emitted  from  thorium-C", 
and  it  is  hence  now  deduced  that  they  arise  from 
thoriuna-C'  and  not  from  thorium-C.  The  alternative 
explanation  that  the  a-particles  are  emitted  from 
thorium-C  but  give  rise  to  an  isotope  of  thorium-C" 
'nth  a  different  life  period  is  discussed,  and  it  is 
shown  that  the  half-life  period  of  this  isotope  could 
lot  have  values  between  a  few  seconds  and  one  day. 

H.  A.  Jahn. 


Luminescence  of  zinc  sulphide  under  the 
action  of  a-,  p-,  and  y-rays.  G.  S.  Gessner 
(Physical  Rev.,  1930,  [ii],  36,  207— 213).— The 
luminescence  of  zinc  sulphide  exposed  to  a-rays  or 
P-  and  y-rays,  or  a-,  p-,  and  y-rays  was  investigated 
with  a  specially-designed  brass  capsule ;  the 
luminescent  material  and  exciting  agent  were  kept 
separate.  Luminosities  were  measured  by  a  Nutting 
polarisation  photometer.  The  curves,  plotted 
against  time,  showed  first  an  increase  in  brightness, 
followed  by  a  decrease,  and  a  rise  to  a  second  maxi¬ 
mum  with  a  final  gradual  decrease.  The  decay  of 
luminescence  after  removal  of  the  exciting  agent  is 
not  a  single  exponential.  Results  are  not  in  agree¬ 
ment  with  the  theory  of  radioactive  luminosity  given 
by  Walsh  (cf.  A.,  1927,  807).  N.  M.  Bligh. 

y-Rays  of  potassium.  F.  Behounek  (Nature, 
1930, 126,  243). — The  radiation  emitted  by  potassium  ( 
chloride  has  been  examined;  it  consists  of  at  least 
two  groups  of  y-rays.  The  absorption  coefficient  for 
the  first  group  is  of  approximately  of  the  same  order  as 
in  the  case  of  the  y-rays  of  radium,  but  the  second 
group  is  approximately  twice  as  penetrating.  Assum¬ 
ing  that  each  p-ray  of  potassium  is  followed  by  one 
y- ray,  the  intensity  of  the  y-rays  is  much  lower  than 
corresponds  with  a  period  of  101-  years. 

L.  S.  Theobald. 

Production  of  radium  by  ionium.  (Mme.)  P. 
Curie  (J.  Chim.  phys.,  1930,  27,  347—356).— 
Theoretical.  A  graphical  method  for  determining 
the  true  quantity  of  radium  present  at  any  time  is 
given.  C.  W.  Gibby. 

Theory  of  atomic  disintegration.  G.  Beck 
(Z.  Physik,  1930,  64,  22 — 33). — A  mathematical 
investigation  of  two  kinds  of  quantum  process  leading 
to  agreement  -with  the  experimental  work  of  Pose  on 
discrete  range  groups  of  H-particles  (cf.  this  vol.,  1232). 

A.  J.  Mee. 

Atomic  diameters  of  the  rare  gases.  W.  H. 
Keesom  and  H.  H.  Mooy  (Nature,  1930, 126,  243). — 
A  correction.  Using  the  values  of  the  atomic 
diameters  2-30,  2-87,  3-10,  and  3-41  A.  calculated  by 
Rankinc  for  neon,  argon,  krypton,  and  xenon, 
respectively,  the  ratios  of  the  distance  of  nearest 
neighbours  in  the  crystal  lattice  to  the  atomic 
diameter  become  1-39,  1-34,  1-28,  and  1-28,  respect¬ 
ively.  The  value  for  krypton  is  lower  than  would 
be  expected.  L.  S.  Theobald. 

Lattice  constants  of  the  elements.  W.  Hume- 
Rothery  (Phil.  Majg.,  1930,  [viij,  10,  217 — 244). — 
Relations  are  described  connecting  atomic  or  ionic 
radii  with  the  corresponding  atomic  structures.  In 
any  one  sub-group  of  the  periodic  table,  provided 
that  the  co-ordination  number  remains  constant,  the 
interatomic  distance  d  is  given  by  the  relation 
dln=(\/aZ)z,  where  n  is  the  principal  quantum 
number  of  the  outermost  shell  of  electrons  remaining 
attached  to  the  ions,  Z  is  the  atomic  number,  x  is  a 
constant  which  is  the  same  for  groups  with  the  same 
number  of  electrons  in  the  outermost  shell  of  the 
atomic  core  or  ion,  and  a  is  a  second  constant  which 
in  some  groups  may  be  connected  with  the  valency. 
The  accuracy  and  meaning  of  this  law  are  discussed 
and  the  effect  of  co-ordination  number  and  crystal 
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structure  is  considered.  Other  relations  in  the 
periods  are  found.  W.  Good. 

Interaction  of  a  hydrogen  and  a  helium  atom, 
and  of  two  helium  atoms.  G.  Gentile  (Z. 
Pliysik,  1930,  63,  795— 802).— Mathematical.  The 
energy  of  interaction  of  hydrogen  and  helium  and  of 
two  helium  atoms  in  their  respective  ground  states  is 
calculated.  Second-order  perturbations  give  forces 
equivalent  to  polarisation  forces  (cf.  this  vol.,  525), 
and  these  are  calculable  as  a  second  order  Stark 
effect.  A.  B.  D.  Cassie. 

Solution  of  the  Dirac  equation  without  special¬ 
isation  of  the  Dirac  operators.  F.  S auteii  (Z. 
Pliysik,  1930,  63,  803— 814).— Mathematical. 

A.  B.  D.  Cassie. 

The  virial  hypothesis.  V.  Fock  (Z.  Pliysik, 
1930,  63,  855 — 858). — Mathematical.  A  quantum- 
mechanical  virial  is  deduced  from  the  variation 
principle,  and  is  shown  to  be  valid  for  Dirac’s  equation. 

A.  B.  D.  Cassie. 

Rate  at  which  ions  lose  energy  in  elastic 
collisions.  A.  M.  Cravath  (Physical  Rev.,  1930, 
[ii],  36,  248 — 250). — Mathematical.  An  expression  is 
deduced  for  the  rate  of  energy  loss  of  ions  (including 
electrons)  moving  through  a  gas,  tho  ions  and 
molecules  being  regarded  as  smooth  elastic  spheres, 
with  no  attraction  at  a  distance,  and  having  Max¬ 
wellian  velocity  distributions  corresponding  with 
their  respective  absolute  temperatures. 

N.  M.  Bligh. 

Electrons  in  metals  and  classification  of 
corresponding  de  Broglie  waves.  L.  BRiLLOtriN 
(Compt.  rend.,  1930,  191,  292 — 294). — Mathematical; 
an  extension  of  the  results  deduced  previously  (cf. 
this  vol.,  10S2).  C.  A.  Silberrad. 

Analytic  atomic  wave  functions.  C.  Zener 
(Physical  Rev.,  1930,  [ii],  36,  51—56 ;  cf.  Guillcmin 
and  Zener,  this  vol.,  649). — Mathematical.  The  wave 
functions  for  the  normal  states  of  atoms  of  elements 
in  the  first  row  of  tho  periodic  table  are  written  as 
simple  analytic  expressions  with  several  parameters, 
the  best  values  of  which  are  determined  by  tho 
variation  method.  An  approximate  solution  is  found 
for  all  the  ions,  positive  and  negative,  of  these  atoms. 

N.  M.  Bligh. 

Atomic  shielding  constants.  J.  C.  Slater 
(Physical  Rev.,  1930,  [ii],  36,  57— 64).— Mathe¬ 
matical.  The  wave  functions  derived  by  Zener  (cf. 
preceding  abstract)  are  extended  to  all  atoms  in  any 
stage  of  ionisation.  These  are  applied  to  X-ray 
levels,  sizes  of  atoms  and  ions,  and  diamagnetic 
susceptibility.  FT.  M.  Bligh. 

Calculation  of  energy  values.  C.  Eckart 
(Physical  Rev.,  1930,  [ii],  36,  149— 150).— A  modi¬ 
fication  of  the  Ritz  method  of  calculating  charac¬ 
teristic  numbers,  as  applied  to  the  quantum  dynamical 
problem,  is  described,  and  results  of  calculations  for 
the  2 P  and  3 D  states  are  given.  N.  M.  Bligh. 

What  conclusions  must  classical  physics  and 
chemistry  draw  from  the  principle  of  greatest 
simplicity?  L.  Zehnder  (Z.  Pliysik,  1930,  63, 
706-712). — Ten  postulates  are  given  based  on  the 
principle  of  greatest  simplicity.  Classical  physics 


must  obey  these,  or  else  be  wrong  in  its  fundamental 
suppositions.  A.  J.  JIee. 

Relativistic  treatment  of  the  atom  with  several 
electrons.  L.  Goldstein  (J.  Phys.  Radium,  1930, 
[vii],  1,  271 — 284). — Theoretical.  A  development  of 
previous  views  (cf.  this  vol.,  131). 

L.  S.  Theobald. 

Wave-mechanical  calculation  of  the  grating 
energy  and  grating  constant  of  lithium  hydride. 
E.  A.  Hylleraas  (Z.  Pliysik,  1930,  63,  771—794).— 
The  wave-mechanical  theory  of  grating  forces  in  a 
crystal  composed  of  ions  with  two  orbital  electrons  h 
developed.  Exchange  energy  is  shown  comparable 
with  the  Coulomb  energy  due  to  interionic  forces. 
Calculations  for  lithium  hydride  give  the  grating 
energy  as  219  kg.-eal.  per  mol.,  and  the  grating 
constant  as  4-42  A.,  compared  with  the  empirical 
values,  217  ±7  and  4-10,  respectively. 

A.  B.  D.  Cassie. 

Colouring  of  alkali  halide  crystals  hy  ultra¬ 
violet  light.  A.  Smaktjla  (Z.  Pliysik,  1930,  63, 
762 — 770). — Absorption  spoctra  due  to  foreign  sub¬ 
stance  colouring  of  the  first  kind  are  given  for  crystals 
of  lithium  fluoride,  rubidium  bromide,  and  potassium 
iodide  in  the  range  200 — 800  p(i.  Absolute  values  of 
the  absorption  coefficient  are  given  for  rubidium 
chloride  and  bromide  and  for  potassium  bromide  and 
iodide  at  the  ordinary  temperature,  and  for  potassium 
bromido  at  —183°.  Crystals  of  rubidium  bromide 
and  chloride  and  of  potassium  bromide  and  iodide 
require  IT  to  1-6  light  quanta  to  form  one  colour 
centro  when  the  colouring  is  slight.  This  factor  is 
independent  of  the  wave-length  used  and  of  the 
saturated  colour  donsity.  A.  B.  D.  Cassie. 

Colloidal  nature  of  the  colouring  substance  in 
coloured  rock-salt.  M.  Savostianova  (Z.  Physii, 
1930,  64,  262 — 278). — Mie’s  theory  was  applied  to  the 
system  Na-NaCl,  and  the  absorption  and  diffusion 
spectra  for  different,  particle  sizos  wore  calculated  and 
compared  with  tho  experimental  curves  obtained  for 
coloured  rock-salt.  The  absorption  spectra  of  the 
following  kinds  of  coloured  salts  were  determined  by 
the  spectrophotometer  method  :  (a)  natural  blue  salt, 
(6)  additive  (in  liquid  sodium)  coloured  salt,  and 
(c)  salt  obtained  from  yellow  salt  by  tho  action  of 
heat  and  pressure  under  the  influence  of  light.  The 
experimental  data  agree  with  the  assumption  that 
the  colours  are  due  to  particles  of  colloidal  sodium. 
Besides  the  absorption  maxima  due  to  tho  presence 
of  colloidal  sodium,  a  further  maximum  was  found 
for  yellow  salt  in  the  infra-red,  the  explanation  oi 
which  is  not  clear.  A.  J.  hlEE. 

Light  absorption  of  alkaline-earth  halides  in 
aqueous  solution.  H.  Diamond  and  H.  Fkomheb 
(Z.  physikal.  Chem.,  1930,  B,  9,  289— 31 8). -The 
absorption  curves  of  aquoous  solutions  of  Pure 
chlorides,  bromides,  and  iodides  of  magnesium, 
calcium,  strontium,  and  barium,  extending  into 
ultra-violet  as  far  as  200  [iu,  have  been  measure* 
over  a  wide  range  of  concentration  varying  from  sa 
ation  to  high  dilutions.  The  weak  absorption  bai 
found  by  previous  workers  in  the  neighbourhood 
250  (ig  are  shown  to  be  due  to  traces  of  impm1  > 
which  are  effective  if  present  at  a  concentratio 
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only  0  001  g-  per  litre.  With  increasing  concentration 
of  solutions  containing  only  one  halogen  ion  a  pro¬ 
portional  displacement  of  chloride  bands  towards  the 
ultra-violet  was  observed,  together  with  a  slight 
broadening  of  bromido  bands,  and  a  marked  broaden¬ 
ing  of  iodide  bands,  which,  however,  was  not  propor¬ 
tional  to  the  increase  in  concentration.  The  maxima  of 
the  iodide  bauds  are  not  displaced  oven  at  the  highest 
concentrations.  The  iodide  bands  are  displaced 
towards  the  ultra-violet  by  the  addition  of  an  excess 
of  chloride  ions,  the  magnitude  of  the  effect  being 
proportional  to  the  chloride-ion  concentration,  and  a 
similar  oSect  is  produced  by  an  added  excess  of 
potassium  fluoride  or  magnesium  sulphate.  No 
specific  influence  of  tho  cation  on  the  form  of  the 
absorption  curve  or  on  the  degree  of  displacement  of 
tho  iodido  bands  was  observed,  but  with  pure  chlor¬ 
ide  solutions  the  ultra-violet  displacement  due  to 
increase  of  concentration  increases  with  the  size  of 
the  cation.  No  evidence  of  tho  association  of  the 
ions  to  stoicheiometric  complexes  was  obtained. 

E.  S.  Hedges. 

Physical  properties  of  the  fatty  acids.  E.  L. 
Lederer  (Chem.  Umschnu,  1930,  37,  205 — 208). — 
Tho  method  of  calculating  the  viscosity  at  any  tem¬ 
perature  of  a  fatty  acid  is  described,  and  the  neces¬ 
sary  constants  have  been  calculated  for  a  number  of 
tho  acids.  Tho  absorption  by  fatty  acids  in  the 
ultra-violet  is  described  and  the  equations  and 
constants  required  for  calculating  tho  absorption  at 
any  specified  wave-length  are  given.  H.  F.  Gillbe. 

Nitric  oxide  (3-  and  y-bands.  R.  Schmid,  D.  von 
Farkas,  and  T.  K8nig  (Z.  Physik,  1930,  64,  84 — 
120). — The  NO  lines  previously  measured  were  classi¬ 
fied  and  ordered.  In  this  way  somo  3000  y-  and 
1000  3-lines  were  arranged.  The  rotation  and 
vibration  constants  were  in  some  cases  calculated 
afresh.  The  doublet  splitting  of  the  levels  vt,  was 
obtained  as  a  function  of  rotational  and  vibrational 
states.  The  potential  energy  curve  for  nitric  oxide 
was  obtained,  as  well  as  Condon’s  parabola. 

A.  J.  Mee. 

Nitric  oxide  8-bands.  R.  Schmid  (Z.  Physik, 
1930,  64,  279 — 285). — In  order  to  produce  tho  8-bands 
of  nitric  oxide  in  sufficient  intensity  to  be  photo¬ 
graphed  special  means  of  excitation  must  be  used. 
With  a  Tesla  apparatus  and  other  devices  for  special 
excitation  it  was  found  possible  to  produce  the  bands 
iu  the  afterglow  in  tho  production  of  active  nitrogen 
mixed  with  air.  The  rotation  analysis  of  the  band 
S(0'3)  is  given,  and  the  rotation  constant  of  tho 
8-bands  for  the  2E  initial  level  is  calculated  to  be 
•^0=1-995  cm.-1  A.  J.  Mee. 

Extinction  of  fluorescence  of  solutions  of  dyes 
by  electrolytes.  A.  V.  Banov  (Z.  Physik,  1930,  64, 
121—134). — The  application  of  the  theory  of  Vavilov 
concerning  collisions  of  the  second  kind  to  the  extinc¬ 
tion  of  fluorescence  in  solutions  of  dyes  by  adding 
electrolytes  does  not  agree  fully  with  experimental 
vesults.  This  leads  to  the  search  for  some  other  cause 
of  extinction  which  is  to  be  found  in  tho  “  salting-out  ” 
effect  of  tho  electrolyte  on  the  dye.  Experimental 
work  supports  this  view.  Calculations  of  the  sum  of 
tho  radii  of  the  molecule  of  the  dye  and  of  tho  ion  of 


tho  olcctrolyto  give  results  in  agreement  with  those 
arrived  at  by  other  methods.  The  extinction  curves 
reveal  a  connexion  between  the  concentration  of  the 
electrolyte,  c,  and  the  intensity  ratio  after  and  before 
adding  the  electrolyte,  which  can  be  expressed  in 
the  form  LILa—ert--,c.  A.  J.  Mee. 

Deformation  of  electron  shells.  I.  Absorp¬ 
tion  spectrum,  molecular  volume,  and  refraction 
of  neodymium  perchlorate.  P.  W.  Selwood 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3112— 3120).— Tho 
densities,  refractive  indices,  and  absorption  spectra 
of  neodymium  perchlorate  solutions  of  concentrations 
as  high  as  about  7 JV  have  been  determined.  Increase 
of  concentration  is  associated  with  an  increase  in 
molecular  volume  and  refraction,  and  a  small  shift 
of  the  absorption  bands  towards  tho  red.  The 
results  agree  with  deductions  from  tho  Clausius- 
Mosotti  theory  of  dielectrics  and  with  tho  theories  of 
Ephraim  (A.,  1929,  864)  and  Fajans  on  tho  distortion 
of  electron  shells  of  ions.  J.  G.  A.  Griffiths. 

Infra-red  filters  of  controllable  transmission. 
A.  H.  Pfund  (Physical  Rev.,  1930,  [ii],  36,  71 — 76). — 
To  eliminate  higher  orders  when  using  an  echelotte 
grating  in  the  infra-red,  powders  such  as  zinc  or 
magnesium  oxides,  of  suitable  particle  size,  can  be 
used  spread  uniformly  with  appropriate  thickness 
over  a  polished  speculum  surface.  Short  wave¬ 
length  radiations  aro  reflected  diffusely,  and  long 
wave-lengths  aro  mainly  transmitted.  Satisfactory 
purity  of  spectrum  is  obtained.  N.  M.  Bligh. 

Effect  of  high  pressure  on  the  near  infra-red 
absorption  spectrum  of  certain  liquids.  J.  R. 
Collins  (Physical  Rev.,  1930,  [ii],  36,  305—310).— 
Since  a  change  in  polymerisation  of  polar  liquids  is 
expected  with  increase  of  pressure,  certain  absorption 
bands  of  water  and  of  methyl  and  amyl  alcohols  wero 
studied  with  the  liquids  under  pressures  up  to  5000  kg. 
and  toluene  up  to  8000  kg./cm.2  No  change  was 
found  in  the  positions  or  intensities  of  tho  bands, 
which,  being  characteristic  of  the  molecules,  indicate 
no  change  in  polymerisation  for  tho  pressures  used. 
Tho  pressure  necessary’  to  solidify  toluene  at  20°  was 
found  to  be  between  8100  and  8300  kg./cm.2 

N.  M.  Bligh. 

Infra-red  absorption  of  some  organic  liquids 
under  high  resolution.  II.  R.  B.  Barnes 
(Physical  Rev.,  1930,  [ii],  36,  296—304;  cf.  this 
vol.,  1090). — With  an  improved  spectrometer  giving 
wave-lengths  accurate  to  +0-001  ;a,  work  previously 
reported  on  the  CH  vibration  bands  in  organic  liquids 
from  3-0  to  4-0  n  has  been  continued  and  extended. 
Results  are  given  for  water  vapour,  benzene,  and 
toluene.  Tho  CH  vibration  frequency  close  to  3-5  [i 
and  the  strong  band  of  water  near  3-0  [i  indicate  that 
almost  every  liquid  will  have  pronounced  absorption 
over  the  region  studied,  resulting  in  complex  bands 
demanding  high  resolving  power.  N.  M.  Bligh. 

Rotation  oscillation  spectrum  of  acetylene.  I. 
Band  analysis.  K.  Hedfeld  and  R.  Mecke  (Z. 
Physik,  1930,  64,  151 — 161). — In  order  to  study  tho 
configuration  and  form  of  oscillation  of  simple  gaseous 
molecules  the  spectrum  of  acetylene  has  been  inves¬ 
tigated.  Tho  spectrum  was  photographed  in  tho 
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range  9000 — 7000  A.  with  large  dispersion  (2-6  A./ 
mm.).  Three  absorption  bands  were  found  at 
wave-lengths  7S87,  7956,  and  S620  A.,  of  which  the 
first  was  by  far  the  most  intense.  The  absorption 
lines  were  measured  to  0-01  A.  The  spectrum  was 
analysed.  The  P  and  R  branches  wero  very  simple, 
no  fine  structure  of  the  lines  being  visible  within  tho 
above  limit  of  error.  There  were  marked  intensity 
changes.  The  simple  structure  of  the  bands  loads  to 
the  conclusion  that  the  four  atoms  of  the  molecule 
are  arrangod  in  a  straight  line,  so  that  the  method  of 
rotation  of  a  diatomic  molecule  has  to  bo  dealt  with. 
Tho  fact  that  only  one  lino  [P(O)]  is  missing  in  the 
spectrum  is  in  agreement  with  tho  usually  accepted 
electronic  structure  of  acetylene  and  shows  the 
analogy  of  tho  acetylene  molecule  HC:CH  to  the 
nitrogen  molecule  N:N.  The  moment  of  inertia  of 
the  molecule  in  the  fundamental  state  is  23-509  X 
10-4°  The  nuclear  distance  for  C-H  is  1-08  x  10-8  cm., 
in  agreement  with  that  arrived  at  for  tho  methane 
molecule  by  a  study  of  tho  Raman  spectrum ;  the 
value  for  tho  C:C  distance  is  1-19  X 10-8  cm.  These 
figures  arc  considerably  less  than  those  for  the 
diamond  lattice.  A.  J.  Mee. 

Rotation  oscillation  spectrum  of  acetylene. 

II.  Intensity  measurements.  W.  H.  J.  Childs  and 

R.  Mecke  (Z.  Physik,  1930,  64,  162 — 172). — Accurate 
intensity  measurements  wore  made  with  tho  band  at 
78S7  A.,  this  being  a  — 1£  combination.  The  expected 
intensity  changes  for  a  combination  of  this  type  were 
found,  tho  i  factors  (i.c.,  transition  probabilities) 
being  for  the  R  branch,  (J)i= J+l,  and  for  the 
P  branch,  (,/)i— J.  Conclusions  arc  reached  con¬ 
cerning  the  nuclear  spin  of  elements.  The  intensity 
ratio  is  3  :  1.  Tho  odd  J  values  must  therefore  havo 
three  times  tho  weight,  statistically,  of  the  even 
J  values.  Tho  nuclear  spin  of  the  hydrogen  in  the 
acetylene  molecule  must  bo  0-5,  whilst  that  of  the 
carbon  is  0.  Summing  up  tho  results  previously 
obtainod  for  nuclear  spins,  it  is  pointed  out  that 
elements  having  at.  wts.  divisible  by  4  (equal,  say,  to 
4 n),  have  no  spin.  This  is  true  for  helium,  carbon, 
and  oxygen.  The  elements  with  at.  wts.  equal  to 
4«-f-l  (hydrogen)  have  spins  equal  to  0-5.  Elements 
with  at.  wts.  equal  to  4n+2  (nitrogen)  havo  tho 
spin  1.  Elements  with  at.  wts.  equal  to  4«+3  have 
the  spin  1-5  (lithium).  The  elements  sodium, 
chlorine,  and  iodine  also  have  spins  greater  than  1. 
This  rule  should  be  useful  in  dealing  with  isotopic 
elements.  A.  J.  Mee. 

Rotation  oscillation  spectrum  of  acetylene. 

III.  Characteristic  frequencies  of  simple  sym¬ 
metrical  molecules.  R.  Mecke  (Z.  Physik,  1930, 
64,  173 — 190).— Tho  characteristic  frequency  of  a 
molecule  may  be  regarded  as  being  made  up  of  two 
parts — a  valency  oscillation  and  a  deformation 
oscillation.  A  number  of  linear  molecules  are  con¬ 
sidered.  Molecules  of  this  type  possess  n — 1  valency 
oscillations,  equal  to  the  number  of  valency  linkings, 
and  n — 2  deformation  oscillations.  The  symmetrical 
molecules  of  carbon  dioxide,  nitrous  oxide,  carbon 
disulphide,  acetylene,  cyanogen,  and  possibly  also 
hydrogen  peroxide  are  to  be  regarded  as  linear.  The 
triatomic  molecules  possess  two  valency  oscillations, 


the  size  of  which  depends  mainly  on  tho  oscillating 
masses,  and  one  deformation  oscillation,  parallel  to 
the  axis  of  symmetry,  but  in  the  case  of  a  linear 
arrangement  of  atoms,  it  becomes  a  double  oscillation 
perpendicular  to  the  axis  of  the  molecule.  Por  tetra- 
atomic  molecules  (acetylene  and  cyanogen)  there  are 
two  C-H  oscillations,  one  (HC):(CH),  and  two  deform¬ 
ation  oscillations  perpendicular  to  the  axis  of  the 
molecule.  Por  ethylene  there  are  four  C-H  oscill¬ 
ations,  one  (H2C).‘(CH2)  oscillation,  and  five  deform-  ' 
ation  oscillations,  of  which  one,  as  a  pure  C!C 
oscillation,  is  independent  of  the  mass  of  other  atoms, 
and  is  found  in  all  derivatives  containing  the  CiC 
linking.  The  five  characteristic  frequencies  of 
acetylene  and  tho  nine  of  ethylene  arc  calculated. 

A.  J.  Mee. 

Raman  and  resonance  radiation.  P.  Das  (Z. 
Physik,  1930,  63,  224 — 226). — The  distinction  be¬ 
tween  Raman  and  rcsonanco  linos  is  pointed  out,  and 
tho  origin  of  the  resonance  lines  is  explained  on  the 
basis  of  Rasctti’s  theory  of  tho  Raman  effect. 
According  to  this  theory,  at  least  three  energy  levels 
(Em,  En,  Ei)  are  concerned  in  tho  effect ;  if  the  two 
transitions  m — >1  and  l — >n  occur,  then  a  fre¬ 
quency  change  vm„  takes  place  in  the  scattered  light. 
These  energy  changes  disturb  the  Maxwell-Boltz- 
mann  distribution  of  energy  for  the  molecules,  which 
is  restored  when  a  certain  number  of  molecules  return 
first  from  En  to  Et  and  then  from  Et  to  Em  and 
thereby  radiate  the  frequencies  v„;  and  vm(.  Theso 
last  frequencies  give  rise  to  the  resonance  lines.  It 
is  shown  that  only  monochromatic  light  gives 
resonance  radiation,  homogeneous  light  giving 
fluorescence.  H.  A.  Jahx. 

Polarisation  of  Raman  radiation  and  crystal 
structure.  F.  Matossi  (Z.  Physik,  1930,  64,  34—  j 
38). — It  would  be  expected  that  the  Raman  lines 
from  crystals  with  equal  internal  force  distribution,  j 
i.e.,  those  with  symmetrical  oscillations,  would  be 
missing,  whereas  for  crystals  with  unsymmetrical 
oscillations  they  should  bo  strong.  It  should  there¬ 
fore  be  possible  to  arrive  at  conclusions  respecting  the 
structure  of  crystals  by  investigating  tho  Raman 
radiation  associated  with  them,  and  especially  its 
polarisation.  Experiments  were  made  with  calcitc 
and  sodium  nitrate  crystals  in  various  positions,  and 
from  the  results  the  structure  of  the  CO;)  group  was 
derived.  To  oxplain  the  results  it  is  necessary  to 
assume  that  the  CO.,  groin)  is  isosceles  in  form. 

A.  J.  Mee. 

Dispersion  formula  and  Raman  effect  for  the 
symmetrical  top.  M.  Muskat  (Physical  Rev., 
1930,  [iij,  36,  363 ;  cf.  this  vol.,  978).— A  correction.  , 
N.  M.  Bligh. 

Polarisation  of  tlie  lines  in  Raman  spectra.  j 
S.  Bitagavantam  (Indian  J.  Physics,  1930,  > 

59 — 71). — The  state  of  polarisation  of  Raman  tin 
was  investigated  for  sulphur  dioxide  and  trioxi  , 
carbon  disulphide,  ammonia,  chloroform,  broiu 
form,  the  trichlorides  of  phosphorus,  arsenic,  a 
bismuth,  and  the  tetrachlorides  of  carbon,  si  ic  > 
titanium,  and  tin.  Similarity  in  polarisation  < 
shown  by  substances  having  analogous  structures, 
influence  on  the  polarisation  being  attributed  to 
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geometry  of  the  various  oscillations.  A  high  degree 
of  polarisation  is  usually  accompanied  by  high 
intensity.  Existing  explanations  of  the  polarisation 
phenomena  in  Raman  spectra  are  briefly  reviewed. 

N.  M.  Bligh. 

Raman  effect  and  molecular  structure.  S. 
Bhagavantam  (Indian  J.  Physics,  1930,  5,  73 — 95). — 
Theoretical.  On  the  view  that  Raman  lines  are 
mainly  due  to  transitions  corresponding  with  funda¬ 
mental  vibration  frequencies  of  molecules  involved 
in  tho  scattering  process,  an  interpretation  of  the 
Raman  spectra  is  investigated  through  a  study  of 
the  characteristic  modes  of  oscillation  of  a  number 
of  simple  typos  of  polyatomic  molecules  using  the 
dynamical  principles  developed  by  Dennison  (cf.  A., 
1926,  222).  Theoretical  results  are  correlated  with 
existing  experimental  data.  N.  M.  Bligh. 

Raman  spectrum  of  diamond.  R.  Robertson 
and  J.  J.  Fox  (Nature,  1930,  126,  279).— With  a 
diamond  transparent  at  about  S  p.  and  also  at  2300  A., 
17.  Raman  lines  originating  from  mercury  lines  within 
the  range  4358 — 2378  A.  havo  been  identified.  The 
mean  value  of  all  differences  is  1333  cm.-1,  a  value 
lower  than  that  previously  reported  (this  vol.,  6C2) 
but  agreeing  with  that  of  Ramaswamy  (ibid.)  and 
of  Bhagavantam  (this  vol.,  1091).  With  a  quartz 
spectrograph,  the  faint,  diffuse  band  found  by 
these  investigators  is  strong  with  a  centre  at  about 
4156  A.  L.  S.  Theobald. 

Raman  spectrum  and  infra-red  absorption  of 
sulphur.  P.  Krishnamtjrti  (Indian  J.  Physics, 
1930,  5,  105 — 112). — The  Raman  spectrum,  excited 
by  the  mercury  5401  A.  line  isolated  by  a  didymium 
chloride  filter,  was  investigated  for  rhombic  sulphur 
by  tho  powder  crystal  method,  and  for  a  solution  of 
sulphur  in  carbon  disulphide.  Four  prominent  and 
two  faint  lines  were  observed  for  the  solid,  one  lino 
being  attributed  to  the  S16  molecule;  three  lines 
found  for  the  solution  correspond  with  the  S8 
molecule.  Tho  infra-red  measurements  of  Taylor 
and  Rideal  (cf.  A.,  1927,  925)  can  be  explained  by  a 
combination  of  these  fundamental  frequencies.  Pure 
carbon  disulphide  showed  the  principal  line  doublod, 
and  a  faint  line  broadened  on  the  long  wave-length 
side,  analogous  to  the  results  of  Dickinson  and  others 
for  carbon  dioxide  (cf.  A.,  1929,  1215).  The  presence 
of  sulphur  in  solution  caused  a  slight  shift  of  the 
principal  line  to  shorter  wave-length. 

N.  M.  Bligh. 

Raman  effect  in  crystal  powders  of  inorganic 
nitrates.  P.  Krishnasiurti  (Indian  J.  Physics, 
1930,  5,  1—12 ;  cf.  Menzies,  A.,  1929,  1217).— The 
Raman  spectra  of  19  inorganic  nitrates  in  fine 
crystalline  form  were  obtained,  using,  in  some  cases, 
a  filter  of  didymium  chloride  solution  to  eliminate 
the  continuous  spectrum  and  to  enhance  the  fainter 
lines.  Wave-lengths  and  frequency  shifts  are  tabu¬ 
lated.  Tlie  inactive  frequency  of  the  N03  ion 
appeared  as  a  sharp  line  with  slight,  variation  of 
position.  Tho  greatest  departure  from  its  value  in 
solution  was  observed  for  lithium,  sodium,  and  mag¬ 
nesium,  and  for  mercury,  bismuth,  and  thorium.  It 
js  concluded  that  tho  influence  of  the  metal  ion  on 
the  inactive  frequency  depends  mainly  on  the  volumo 


occupiod  by  the  ion  in  the  crystal  lattice.  A  faint 
component  indicated  a  polymerised  molecule  in  tho 
case  of  lithium,  mercuric,  and  aluminium  nitrates. 
Lines  at  7  and  14  p.  correspond  with  infra-red 
frequencies.  N.  M.  Bligh. 

Raman  effect  in  some  organic  and  inorganic 
substances.  N.  N.  Pal  and  P.  N.  Sengutta 
(Indian  J.  Physics,  1930,  5,  13 — 34). — The  Raman 
spectra  were  investigated  for  carbamide,  ethyl 
formate,  malonate,  acetoacetate,  monochloroacetate, 
and  carbonate,  potassium  and  ammonium  thiocyan¬ 
ates,  potassium  cyanide  and  cyanate,  potassium  silver 
cyanide,  acetonitrile,  aniline,  phenylhydrazine, 
hydrazine  hydrate,  benzaldehyde,  and  formaldehyde. 
Full  data  are  tabulated  and  results  are  discussed  in 
relation  to  chemical  structure.  Raman  frequencies 
characteristic  of  the  CN  ion  were  found  at  830  and 
2080.  The  difficulty  duo  to  the  darkening  in  air 
under  the  action  of  light  of  substances  such  as  aniline 
and  phenylhydrazine  was  overcome  by  distillation 
into  the  observation  tube  in  a  vacuum.  A  theory  of 
the  continuous  spectrum  accompanying  the  Raman 
linos  is  proposed.  N.  M.  Bligh. 

Raman  spectra  of  some  elements  and  simple 
compounds.  S.  Bhagavantam  (Indian  J.  Physics, 
1930,  5,  35 — 48). — In  order  to  obtain  correlation  with 
known  molecular  structure  Raman  spectra  were 
investigated,  and  results  are  tabulated  for  the  follow¬ 
ing  :  liquefied  chlorine,  sulphur  dioxide,  and  ammonia, 
diamond,  phosphorus,  carbon  disulphide,  chloroform, 
bromoform,  phosphorus,  arsenic,  and  bismuth  tri¬ 
chlorides,  and  carbon,  silicon,  tin,  and  titanium 
tetrachlorides.  Raman  spectra  of  allied  compounds 
showed  a  close  similarity.  N.  SI.  Bligh. 

Raman  effect  in  trimethylethylene.  (Miss)  D. 
Franklin  and  E.  R.  Laird  (Physical  Rev.,  1930,  [ii], 
36,  147). — Raman  lines  corresponding  with  infra-red 
wave-lengths  3-44^: 0-05  and  S-14-0-2  p,  and  an  anti- 
Stokes  line  to  8-4  p  were  found.  A  continuous  scatter¬ 
ing  with  a  marked  denser  band  beginning  near 
4600  A.  appears  to  be  due  to  contamination  with 
rubber,  a  similar  effect  being  observed  for  carbon 
tetrachloride.  N.  M.  Bligh. 

Raman  effect  in  solutions  of  sodium  nitrate  of 
varying  concentration.  (Miss)  V.  Sterling  and 
E.  R.  Laird  (Physical  Rev.,  1930,  [ii],  36,  148—149 ; 
cf.  Carrclli  and  others,  A.,  1929,  120). — The  Raman 
spectrum  of  sodium  nitrate,  at  5,  10,  30%,  and 
sat  urated  concentrations,  excit  cd  by  a  glass  mercury  arc 
showed  a  line  with  frequency  difference  10494;  6  cm.-1 
excited  by  the  mercury  lines  435S,  4077,  and  4046  A., 
equally  strongly  in  each  case.  No  now  lines  were 
found.  The  line  is  attributed  to  the  NOn  ion. 

N.  M.  BLiGn. 

Change  of  wave-length  of  light  due  to  elastic 
heat  waves  at  scattering  in  liquids.  E.  Gross 
(Nature,  1930,  126,  201— 202).— The  light  4358  A. 
of  a  mercury  lamp,  scattered  at  90°  by  various  liquids, 
is  partly  split  up  into  radiations  of  nearly  the  same 
intensity,  with  wave-lengths  symmetrically  displaced 
relatively  to  the  incident  light,  by  a  value  dependent  on 
the  kind  of  liquid  but  not  differing  greatly  from  0-05  A. 
for  all  the  liquids  investigated.  With  highly  scatter- 
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ing  liquids,  such  as  benzene  and  toluene,  lines  displaced 
by  a  multiple  of  this  value  liavo  been  observed.  The 
nature  of  the  observed  splitting  is  discussed,  and  a 
close  connexion  with  the  elastic  heat  waves 'similar 
to  those  discussed  by  Dcbyo  (Ann.  Physik,  1912, 
39,  7S9)  is  considered  to  exist.  Crystalline  quartz 
gives  a  similar  splitting  of  the  frequency  of  scattered 
light.  L.  S.  Theobald. 

Influence  of  polymerisation  and  molecular 
association  on  the  Raman  effect.  S.  Bhaga- 
VANTAM  (Indian  J.  Physics,  1930,  5,  49 — 57). — The 
Raman  spectrum  of  sulphur  trioxido  was  invostigatod 
at  two  temperatures.  The  transition  from  S206  to 
S03  molecules  was  shown  by  tho  disappearance  or 
weakening  of  certain  lines,  and  the  corresponding 
brightening  of  other  lines  attributed  to  S03;  tho 
effect  is  reversible.  The  effect  of  molecular  associ¬ 
ation  on  Raman  spectra  is  discussed  with  reference  to 
data  for  ammonia  (cf.  this  vol.,  1237).  Three  broad 
lines  of  widely  differing  intensities  are  found,  which 
become  of  comparable  intensity  at  low  temperatures 
(cf.  Daure,  this  vol.,  14) ;  another  diffuse  lino  showing 
no  alteration  in  intensity  is  attributed  to  unassociatod 
molecules.  Similar  results  for  other  polar  molecules 
are  discussed.  Appreciable  frequency  differences  for 
the  molecules  as  determined  in  the  gaseous  and  liquid 
states  were  found.  N.  M.  Bligh. 

Chemiluminescence  of  the  antimony  halides. 
S.  S.  Bhatnagar  and  K.  G.  Mathur  (Z.  physikal. 
Chem.,  1930,  B,  9, 229 — 240). — The  chemiluminescence 
of  a  mixture  of  antimony  and  chlorine  and  tho  effect 
on  it  of  tho  addition  of  anthracene,  benzene,  and  the 
sulphides  of  calcium  and  zinc  have  been  examined. 
When  mercury  is  prosent,  spoctral  lines  corresponding 
with  an  energy  greater  than  the  heat  of  formation  of 
any  of  tho  antimony  chlorides  are  excited,  and  it 
scorns  that  intermediate  reactions,  in  this  case  tho 
formation  of  antimony  oxide  by  moisture,  aro 
responsible.  R.  Cuthill. 

Photodichroism  and  photoanisotropy.  VII. 
Influence  of  colour  of  exciting  light  on  the 
induced  dichroism.  F.  Weioert  and  J.  Shidei 
(Z.  physikal.  Chem.,  1930,  B,  9,  329 — 355). — Previous 
work  (A.,  1929,  871,  S94)  has  been  extended  and 
repeated  with  more  refined  methods  and  a  furthor 
study  has  been  made  of  tho  influence  of  the  wave¬ 
length  of  the  exciting  light  on  the  dichroism  and  also 
the  influence  of  tho  conditions  of  developing  and  the 
intensity  of  radiation.  The  types  of  curves  produced 
can  bo  described  in  terms  of  three  principal  types  in 
the  red,  green,  and  blue,  thus  providing  a  photo¬ 
chemical  analogy  with  the  three-colour  mixture  rule 
observed  in  the  sensations  of  the  eye.  A  new  theory 
of  “  colour-offectivoness  ”  is  evolved. 

E.  S.  Hedges. 

Photo-ionisation  of  salt  vapours.  A.  Terekin 
(Physical  Rev.,  1930,  [ii],  36,  147—148;  cf.  A.,  1928, 
935;  Butlcov,  A.,  1929,  1362). — The  photo-ionisation 
of  the  halides  of  thallium  was  investigated  using  ultra¬ 
violet  light  of  wave-length  longer  than  1850  A.  The 
ionisation  and  dissociation  energies  and  stability  of 
the  neutral  and  ionised  molecule  are  discussed.  A 
decrease  in  photo-sensitivity  from  the  iodide  to  the 
chloride  was  observed.  The  possibility  of  photo- 


ionisation  appears  to  depend  on  the  ionisation  poten¬ 
tial  of  the  metallic  atom  falling  within  the  range  of 
ultra-violet  frequencies  used.  1ST.  M.  Bligh, 

Temperature  and  pressure  variations  of  the 
dielectric  constant  of  some  organic  vapours. 
O.  Fuchs  (Z.  Physik,  1930,  63,  824— 848).— Tho 
apparatus  described  by  Stuart  (A.,  1928,  460)  has 
been  improved  to  measure  the  temperature  co¬ 
efficient  of  tho  dielectric  constants  of  substances 
with  higher  b.  p.  The  apparatus  was  directly 
calibrated  and  systematic  errors  were  investigated, 
especially  tho  error  due  to  adsorbed  layers.  The 
temperature  and  pressure  variations  of  the  dielectric 
constant  were  determined  for  ethyl  ether,  ethyl 
chloride,  and  methyl  chloride,  and  the  temperature 
variation  for  C(OMe)4.  Tho  electric  moments  are: 
ethyl  ether  1-14  xlO-18,  ethyl  chloride  2-05  xlO-18, 
methyl  chloride  1*86  XlO-18,  and  for  C(0Me)j 
<0-3  X 10"18.  The  infra-red  molecular  refraction  con¬ 
stants  have  been  determined,  and  the  results  are 
discussed.  A.  B.  D.  Cassie. 

Dielectric  constants  of  regular  crystals.  S. 
Kyropoulos  (Z.  Physik,  1930,  63,  S49 — 854). — The 
dielectric  constants  were  determined  by  the  Stark 
method  for  regular  singlo  crystals.  Theso  included 
lithium  fluoride,  sodium  fluoride,  chloride,  and 
bromide,  potassium  and  rubidium  chlorides,  bromides, 
and  iodides,  and  tellurium  chloride  and  bromide. 
The  values  of  these  dielectric  constants  sometimes 
deviate  greatly  from  the  values  for  corresponding 
powders.  Tho  values  for  the  single  crystals  show  a 
simple  correspondence  with  the  ion  radius,  and  the 
additive  rule  for  dielectric  constants  appears  to  apply 
for  ions  of  comparable  radius  and  of  small  polar- 
isability.  A.  B.  D.  Cassie. 

Influence  of  the  solvent  on  the  rotatory  power 
of  the  acetals  derived  from  mannitol.  V.  Ettei 
(Coll.  Czech.  Chem.  Comm.,  1930,  2,  457— 470).-The 
specific  rotatory  power  of  solutions  of  triethylidene- 
and  tribenzylidene-mannitol  in  a  number  of  solvents 
have  been  measured,  but  there  appears  to  be  no 
simple  relationship  between  tho  refractivo  index  of 
the  solvent  and  the  rotatory  power  of  the  solution. 

H.  F.  Gillbe. 

Influence  of  X-rays,  according  to  Allison,  on 
the  magnetic  rotatory  polarisation  and  on  the 
properties  of  inactive  liquids.  N.  T.  Zfi  (Conipt 
rend.,  1930,  191,  324— 325).— The  experiments  of 
Allison  (A.,  1929,  1220)  were  tested  on  water,  carbon 
disulphide,  and  nitrobenzene,  using  a  Coolidge  X-ray 
tube  (70  kilovolts  and  6  milliamp.)  and  an  electro¬ 
magnet  supplying  a  mean  field  of  about  21,000  gauss, 
with  a  Cotton  mercury  arc  as  source  of  monochromatic 
light.  The  results  recorded  by  Allison  were  not  con¬ 
firmed,  and  it  is  considered  that  if  they  exist  their 
magnitude  will  not  (under  tho  above  conditions) 
exceed  3  min.  (cf.  following  abstract).  J.  GrasT- 

[Influence  of  X-rays,  according  to  Allison,  on 
the  magnetic  rotatory  polarisation  and  on  tn 
properties  of  inactive  liquids.]  A.  Cotton  (^°“P ' 
rend.,  1930,  191,  325 ;  cf.  preceding  abstnmtW88 
rules  of  symmetry  in  physical  phenomena  of  Curie 
not  forbid  the  supposition  that  X-rays  may  moony 
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the  magnitude  of  magnetic  rotation.  They  do  not, 
however,  allow  the  possibility  of  the  creation  of  such 
a  power  of  rotation,  in  a  determined  sense,  in  an 
inactive  substanco  by  means  of  a  pencil  of  X-rays. 

J.  Grant. 

Dispersion  of  gases  and  vapours,  and  its 
explanation  on  the  dispersion  theory.  I.  Dis¬ 
persion  of  mercury  vapour  in  the  ultra-violet. 
R.  Ladenbtjrg  and  G.  Wolfsohn  (Z.  Physik,  1930, 
63,  016 — 633). — A  Jamin  interferometer  of  which  the 
parts  were  made  of  quartz  was  used  in  the  investig¬ 
ation.  The  anomalous  dispersion  of  saturated  mer¬ 
cury  vapour  at  known  pressure  and  temperature  was 
studied  in  the  neighbourhood  of  the  mercury  reson¬ 
ance  line  2537  A.  The  oscillator  strength,  /,  i.e.,  the 
ratio  njN  of  the  number  of  dispersion  electrons  to  the 
total  number  of  molecules  per  c.c.,  was  found,  and 
its  variation  with  vapour  pressure  studied  in  the 
range  0  004 — 200  mm.  Between  0-01  and  200  mm. 
/  is  constant  and  equal  to  0'0255;};0-0005.  At  pres¬ 
sures  below  0-01  mm.  there  is  a  rise  in  the  /  value 
which  has  not  been  explained.  From  the  deter¬ 
minations  a  curve  could  be  drawn  analogous  to  the 
ordinary  vapour  pressure-temperature  curve,  and  of 
the  form  p—p(T),  where  p/f  represents  the  partial 
pressure  of  atoms  in  tho  vapour.  In  consequence  of 
the  constancy  of  /above  0'01  mm.  the  value  of  p(T)  is 
of  the  same  form  as  the  corresponding  function  for 
the  total  vapour,  differing  from  it  only  by  a  constant 
factor.  The  heat  of  vaporisation  of  the  atoms  agrees 
to  within  a  few  per  cent,  with  that  of  the  total  vapour. 
In  this  way  the  partial  pressure  of  the  molecules  in 
the  vapour  can  be  found  with  fair  accuracy  between 
the  pressures  0-01  and  200  mm.  The  constancy  of 
/  shows  that  the  probability  of  transition  for  the 
mercury  atom  is  independent  of  temperature  and 
pressure  in  the  interval  under  experiment,  a  conclusion 
required J)y  the  quantum  theory.  A.  J.  Mee. 

Dispersion  of  gases  and  vapours  and  its 
explanation  on  the  dispersion  theory.  II.  Dis¬ 
persion  of  mercury  vapour  between  7500  and 
2650  A.  G.  Wolfsohn  (Z.  Physik,  1930,  63, 
634 — 639;  cf.  preceding  abstract). — The  apparatus 
used  was  that  mentioned  in  tho  previous  work.  The 
dispersion  curve,  which  was  obtained  between  the 
wTave-lengths  7500  and  2650  A.,  was  of  the  form 
expected  on  theoretical  grounds,  and  could  be  repre¬ 
sented  by7  a  formula  involving  three  terms.  The 
region  of  anomalous  dispersion  predicted  by  Herzfeld 
and  Wolf  to  exist  at  a  wave-length  of  6900  A.  could 
not  be  found.  A.  J.  Mee. 

Quantum  theory  of  chemical  valency.  M. 
Born  (Nature,  1930,  126,  205). — The  theory  of  the 
interaction  of  several  atoms  can  bo  treated  simply 
and  without  tho  application  of  the  methods  of  the 
group  theory  (cf.  Slater,  this  vol.,  126). 

L.  S.  Theobald. 

Tautomerism  and  related  phenomena  in  the 
hght  of  the  electronic  theory  of  valency.  L. 
hovARSKi  (Z.  physikal.  Chem.,  1930,  B,  9,  173— 
fOO). — A  general  qualitative  electronic  theory  of 
rntramolocular  rearrangements  has  been  developed 
?y  means  of  the  new  concept  of  “  pole-transfer.”  It 
13  postulated  that  when  a  duplet  linking  is  severed 


with  the  formation  of  ions  the  two  electrons  pass  to 
the  anion,  but  on  neither  ion  does  the  charge  neces¬ 
sarily  remain  on  the  atom  at  which  the  linking  has 
broken;  if  there  is  present  in  the  ion  an  atom  or  a 
group  of  higher  electrovalency  the  charge  is  trans¬ 
ferred  to  it.  By  means  of  this  assumption,  pheno¬ 
mena  such  as  tautomerism  and  the  quinonoid 
transformation  may  bo  ombraced  by  a  single  theory. 
Since  an  octet  may  be  regarded  as  equivalent  to  four 
duplets,  this  theory  can  be  combined  with  that  of 
Lewis  and  Langmuir  and  utilised  to  oxplain  the 
Beckmann  and  Hoffmann  transformations.  The 
structure  of  inorganic  unsaturated  anhydrides,  such 
as  sulphur  dioxide,  is  also  discussed  in  the  light  of 
this  theory.  It.  Cuthill. 

Theory  and  systematic  treatment  of  molecular 
forces.  F.  London  (Z.  Physik,  1930,  63,  245 — 
279). — Mathematical.  A  general  review  is  made  of 
tho  attractive  forces  between  molecules  from  tho  point 
of  view  of  the  now  quantum  mechanics.  The  previous 
explanation  of  Kcesom  and  Debye  of  van  der  Waals 
attractive  forces  in  the  inert  gases  as  due  to  quad¬ 
ripole  moments  is  now  untenable,  since  quantum 
mechanics  shows  that  the  atoms  of  these  gases  have 
a  spherically  symmetrical  distribution  of  electrical 
charge.  Non-polar  diatomic  molecules  according  to 
the  quantum  mechanics  possess  a  quadripole  moment, 
but  the  value  calculated  for  hydrogen  is  much  too 
small  to  explain  tho  van  dcr  Waals  attraction.  It  is 
shown  that  the  quantum-mechanical  force  of  attrac¬ 
tion  botween  two  hydrogen  atoms  due  to  tho  reciprocal 
perturbation  of  the  electronic  orbits  (cf.  Eisenscliitz 
and  London,  this  vol.,  525)  has  a  potential  which 
varies  inversely  as  the  sixth  powor  of  the  distance 
between  the  molecules,  and  would  therefore  at  largo 
distances  completely  outweigh  the  forces  duo  to 
quadripoles,  the  potential  of  which  varies  inversely 
as  tho  eighth  power  of  the  distance.  Tho  theoretical 
calculation  of  this  quantum-mechanical  force,  which 
is  a  second  order  perturbation  effect,  is  too  difficult  to 
be  made  directly  even  for  tho  simplest  molecules,  but 
it  can  be  easily  estimated  from  the  polarisability 
calculated  from  the  molecular  refraction  together 
with  the  values  of  tho  excitation  and  ionisation 
potentials.  This  is  carried  out  for  tho  inert  gases 
and  the  values  obtained  for  the  van  der  Waals  a  are 
compared  with  the  values  deduced  from  critical  data. 
It  is  thereby  shown  that  the  quantum-mechanical 
force  can  fully  account  for  the  attraction,  so  that  tho 
assumption  of  quadripoles  is  not  necessary.  Similar 
calculations  are  made  for  a  series  of  diatomic  gases, 
and  the  new  force  is  shown  to  bo  the  cause  of  tho 
major  portion  of  tho  attraction.  The  values  of  the 
two  other  attractive  forces  present,  viz.,  the  force 
due  to  tho  direct  action  of  the  multipoles  (Keesorn 
effect)  and  the  force  duo  to  polarisation  (Debye 
effect),  are  estimated  and  curves  drawn  for  hydrogen 
chloride  and  for  hydrogen  bromide  showing  the 
variation  with  distance  of  the  three  individual  forces. 
The  quantum-mechanical  force  (dispersion  effect)  is 
shown  to  be  the  most  important.  H.  A.  Jahn. 

Structure  of  the  carbylamines  and  other  com¬ 
pounds  of  bivalent  carbon.  D.  L.  Hammick, 
ft.  C.  A.  New,  N.  V.  Sidgwick,  and  L.  E.  Sutton 
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(J.C.S.,  1930,  1876 — 1887). — Direct  evidence  of  the 
correctness  of  the  formula  It — N=C  for  the 
carbylamines  was  obtained  from  the  results  of  measure¬ 
ment  of  the  parachors  and  dipole  moments  of  these 
substances.  Chemical  properties  are  in  accordance 
with  this  structure.  The  co-ordinate  structure,  CSO, 
for  carbon  monoxide  is  also  discussed.  W.  Good. 

Parachor  of  co-ordinated  hydrogen  in  ortho- 
substituted  phenols.  N.  V.  Sidgwick  and  N.  S. 
Bayltss  (J.C.S.,  1930,  2027 — 2034). — Observed  values 
of  the  parachors  of  o-substituted  phenols  show  con¬ 
siderable  differences  from  those  calculated.  It  is 
suggested  that  the  anomalies  are  due  to  the  formation 
of  chelate  rings  and,  on  this  basis,  a  decrease  of  14-4 
parachor  units  in  the  conversion  of  — O+H—  into 
— 0 — ->H—  is  deduced.  No  explanation  can  he 
given  for  the  fact  that  the  experimental  values  for 
m-  and  p-substituted  phenols  show  no  anomalies, 
which  would  be  oxpected  as  a  result  of  the  recognised 
association  in  these  compounds.  W.  Good. 

Precision  measurements  of  the  glancing  angle 
of  reflexion  from  calcite  for  silver  Kax  A'-rays  by 
the  method  of  displacement.  C.  D.  Cooksey  and 
D.  Cooksey  (Physical  Rev.,  1930,  [ii],  36,  85 — 109). — 
A  detailed  description  is  given  of  the  method  and 
apparatus  used  in  obtaining  results  previously  reported 
(cf.  this  vol.,  526).  N.  M.  Bligh. 

Spectral  lines  obtained  by  the  method  of  con¬ 
vergent  A'-rays.  T.  Fujiavara  (Mem.  Coll.  Sci. 
Kyoto,  1930,  13A,  303—306;  cf.  A.,  1928,  1175).— 
A  detailed  study  of  the  spectral  lines  produced  by 
fine  single-crystal  wire  is  presented.  C.  W.  Gibby. 

Dependence  of  the  width  and  intensity  of 
Debye  lines  and  rings  on  the  dimensions  of  the 
A-ray  source,  of  the  preparation,  and  of  the 
camera.  W.  Busse  (Z.  Physik,  1930,  63,  227 — 
244). — Mathematical.  The  effect  of  absorption  by 
the  preparation  is  considered  and  the  distribution  of 
intensity  within  the  lines  determined.  An  absolute 
maximum  in  the  intensity  of  the  line  was  always 
obtained  by  a  source  of  such  width  that  it  gave  rise 
to  linos  of  double  the  natural  width.  For  a  given 
width  of  line,  the  greatest  intensity  was  also  obtainod, 
in  the  case  of  small  absorption,  for  such  widths  of  the 
source  and  of  the  preparation  that  the  lines  were 
double  the  natural  width,  and  these  optimum  widths 
of  source  and  preparation  were  calculated.  The  most 
satisfactory  source-focus  consists  of  an  elongated 
rectangle.  H.  A.  Jahn. 

Method  of  obtaining  a  single  crystal  of  alumin¬ 
ium  of  any  desired  crystallographic  orientation. 
T.  Saxo  (Mem.  Coll.  Sci.  Kyoto,  1930,  13A,  307 — 
309). — An  aluminium  crystal  of  any  desired  orient¬ 
ation  can  bo  obtained  by  bringing  another  crystal 
into  contact  with  molten  aluminium  and  lowering  the 
temperature  very  slowly.  C.  W.  Gibby. 

A’-Ray  investigation  of  the  alloy  AuCu.  K. 
Ohshima  and  G.  Sachs  (Z.  Physik,  1930,  63,  210 — 
223). — The  change  from  a  face-centred  cubic  lattice 
to  a  face-centred  tetragonal  latttice  through  heat 
treatment  of  the  alloy  AuCu  is  studied  by  A-ray 
reflexions  from  a  rotating  single  crystal,  and  also  by 
the  method  of  Debye  and  Sherrcr  as  improved  by 


Sachs  and  Weerts  (this  vol.,  527)  on  finely  crystalline 
samples.  The  quenched  crystals  exist  in  the  cubic 
form  and  the  change  on  tempering  to  the  tetragonal  is 
investigated,  the  experiments  on  the  single  crystal 
showing  that  the  two  lattices  exist  side  by  side  during 
the  change,  but  with  the  powder  method  the  tetragonal  J 
phase  could  be  detected  only  when  evidence  of  the  * 
regular  phase  had  disappeared.  Tho  lattice  con-  j 
stants  were  determined  by  the  powder  method  for 
the  two  phases,  and  the  gradual  change  in  the  ajc 
ratio  during  the  heat  treatment  observed  by  Gorsky  ' 
was  determined.  The  possible  kinetics  of  the  change  j 
aro  discussed.  H.  A.  Jahn.  i 

Micrography  of  piezo-electric  quartz.  P.  T.  .! 
Kao  (Compt.  rend.,  1930,  191,  334 — 335). — Corrosion 
figures  obtained  by  tho  action  of  diluto  hydrofluoric  j 
acid  or  potassium  hydroxide  on  the  positive  and 
negative  faces  (perpendicular  to  the  electrical  axis)  of 
piezo-electric  quartz  crystals  show  in  relief  a  crystall¬ 
ine  structure,  having  the  form  of  a  parallelogram  with 
two  sides  parallel  to  tho  optical  axis,  and  a  fibrous 
structure  parallel  to  the  same  axis,  respectively. 
Corrosion  occurs  more  rapidly  on  the  negative  than 
on  the  positive  face,  and  must  bo  carefully  controlled 
if  well-defined  figures  aro  to  bo  obtained.  The  faces 
perpendicular  to  the  optical  axis  show  triangles  which 
are  really  tho  bases  of  microscopic  pyramids. 

J.  Grant. 

Quartz.  R.  Weil  (Compt.  rend.,  1930, 191, 380- 
382). — In  crystals  of  the  S  type  tho  birefringence 
normal  to  the  axis  corresponds  with  flat  dlanes  normal 
to  three  non-adjacent  faces  of  tho  prism  and  inclined 
to  one  another  at  angles  of  120°,  and  is  always  very 
feeble  (10~‘  to  10~5).  Sometimes  these  planes  ate 
visible  to  tho  unaided  eye  as  fibres  normal  to  the  face  of 
the  prism.  Corrosion  figures  produced  with  cold  ’ 
concentrated  hydrofluoric  acid  show  rectangular  or  j 
lenticular  orifices  3  microns  long  parallel  to  the  i 
vertical  odgo  of  the  faces  of  the  prism  and  in  a  plane  j 
normal  to  the  bx  faces.  From  these,  fine  capillary  and 
often  rectilineal  twisted  canals  (“  hairs  ”)  extend  into 
the  interior  of  the  crystal,  and  may  attain  lengths  of 
1  cm.  Crystals  of  the  L  type  show,  hairs  perpen¬ 
dicular  to  the  facos  of  the  rhombohedron,  which  appear 
to  delimit  certain  regions  of  the  crystal,  hairs  from  one 
domain  running  parallel  with  those  of  an  adjacent  j 
domain.  Quartz  with  very  few  planes  has  very  few  j 
hairs,  but  these  are  then  correspondingly  longer.  In  j 
no  case  do  tho  hairs  penetrate  the  crystal  beyond  j 
what  appears  to  be  a  central  nuclear  region.  : 

J.  Grant.  | 

Structure  of  some  sodium  and  calcium  , 
aluminosilicates.  L.  Pauling  (Proc.  Nat.  Acad.  J 
Sci.,  1930,  16,  453—459;  cf.  A.,  1929,  748).-Tn<>  | 
structures  of  natrolite,  Na2Al2Si3O10,2H20,  the 
scapolites,  or  solid  solutions  of  marialite, 
Na4Al3Si9024Cl,  and  mcionite,  Ca4Al6Si8Oi4(SO4,C03); 
davynite,  (jSfa,Ca)4Al2Si3012(C03,S04,Cl),  and  can- 
crinite  are  described  and  tho  nature  of  the  framewor* 
is  deduced  and  illustrated  by  diagrams.  Natrolite  u 
pseudotetragonal,  a  :  b  :  c=0-97S52  : 1  : 0-35361- ; 
unit  cell,  a  18-19,  b  18-62,  c  6-58  A.,  contains  8  moij-, 
the  lattice  is  face-centred;  space-group  C'l- 
scapolites  arc  tetragonal,  a  ;  c  =  l  :  0-43925;  the  u 
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cell,  a  12-27,  c  7-66  A.,  contains  2  mols. ;  the  lattice  is 
body-centred  ;  space-group  C%,  C“,  or  S'j.  Davynitc  and 
eancrinito  (cf.  Gossncr,  this  vol.,  1100)  arc  hexagonal, 
the  unit  cells,  a  12-S,  c  5-35  and  a  12-0,  c  5-1SA., 
respectively,  contain  2  mols. ;  space-group  D‘j,. 
Cleavages  of  some  tetrahedral  framework  crystals  arc 
tabulated.  N.  M.  Bligh. 

Crystal  chemistry  of  the  aluminosilicates. 
Relationship  of  the  anorthite  group  to  the 
nepheline  group.  W.  Eitel,  E.  Herlinger,  and 
G.  Trojiel  (Naturwiss.,  1930,  18,  409— 474).— The 
following  lattice  constants  in  A.  havo  been  determined 
from  powder  diagrams  :  Na„Al„Si.,Oa,  a  9-98,  c  8-44: 
K2Al2Si2Os,  a  10-41,  c  S-70";  Na"2Y2Si,08,  a  10-79, 
c  S-S0 ;  CaYoSioOg,  a  10-79,  c  8-80 ;  “  K2La2Si„08, 
a  11-01,  c  8-96“:  Na,La2Si208,  a  11-01,  c  8:96; 
CaLa„Si„08,  a  11-01,  c  8-96;  Na2Nd2Si208,  a  10-89, 
c  8-S5;  ”K2Nd2Si208,  a  10-89,  c  8-85;  CaNd,Si208, 
a  10-S9,  c  S-85.  The  A -ray  diagrams  of  nepheline  and 
kaliophilite  are  indicative  of  differences  of  structure, 
but  rubidium  nepheline  possesses  the  rhombic 
structure  of  the  second  modification  of  kaliophilite. 
Nephelines  and  anorthitos  wherein  the  aluminium  lias 
been  replaced  by  a  rare-earth  element  have  a  structure 
closely  resembling  that  of  kaliophilite.  Although 
homogeneous  mixed  crystals  arc  formod  between  the 
rare-earth  nophelines  and  the  corresponding  anorthitos, 
this  does  not  occur  between  the  aluminium  compounds 
and  their  rare-earth  derivatives.  The  theoretical 
significance  of  the  results  is  discussed  and  their 
geochemical  aspect  is  indicated.  IT.  E.  Gillbe. 

Silicate  system  based  on  crystal  structure.  S. 
von  Naray-Szab6  (Z.  physikal.  G'hcm.,  1930,  B,  9, 
356—377). — Existing  systems  of  classification  of 
silicates  are  discussed  and  the  characteristic  features 
of  the  silicate  lattices  are  described.  A  now  system, 
applicable  to  all  well -crystallised  compounds  and 
based  on  the  form  of  the  space-lattice  rather  than  on 
chemical  evidence,  is  proposed.  In  this  classification 
the  silicates  fall  into  five  groups  :  (1)  orthosilicates, 
(2)  independent  chemical  groups,  such  as  Si207,  (3) 
unidimensional  chains  of  silicon  and  oxygen  atoms,  (4) 
two-dimensional  planes  of  silicon  and  oxygon  atoms, 
(5)  three-dimensional  networks  of  silicon  and  oxygen 
atoms.  Various  properties  of  silicates,  such  as  hard¬ 
ness,  chemical  reactivity,  etc.,  arc  discussed  in  the 
light  of  these  views.  '  E.  S.  Hedges. 

Crystal  structures  of  the  compounds  Zi^TiO,,, 
ZuoSnO,,,  Ni,SiO,,  and  NiTiOs.  N.  W.  Taylor 
(Z-  physikal.  “Chcm.,  1930,  B,  9,  241— 204).— The 
compounds  zinc  ortliotitanate,  zinc  orthostannatc, 
nickel  orthosilicate,  and  nickel  motatitanate  havo  been 
prepared  by  mixing  the  powdered  component  oxides, 
pressing  into  pastilles,  and  boating  at  or  above  850°. 
The  lattice  constants,  densities,  and  molcculnr  volumes 
of  theso  compounds  have  been  determined  and  the 
following  data  are  givon.  Zinc  ortliotitanate :  cubic, 
spinel  type,  a  8-46():!:0-005  A.,  d  5-295;  zinc  ortho- 
stannate  :  cubic,  spinel  type,  a  8-650 d;0-005  A., 
“  6-393 ;  nickel  orthosilicate  :  rhombic,  olivine 
type,  «4-705±0-005,  b  10-11  ±0-01,  c  5-914±0-005  A-, 
“  4920  g./cm.3  ;  nickel  motatitanate  :  rhombohedral, 

corundnmAlmonitc  tyjic,  a  5-023  |-0-005  A.,  d  5-075. 

trace  of  nickel  mctasilicatc,  nickel  ortliotitanate, 
4  N 


zinc  motatitanate,  or  zinc  metastannato  was  found. 
Mixtures  of  cupric  oxide  with  the  dioxides  of  silicon, 
titanium,  and  tin  do  not  react  under  the  conditions 
described.  E.  S.  Hedges. 

Physico-chemical  investigation  of  amino- 
acids.  III.  G.  Takaiiashi  and  T.  Yaginuma 
(Proc.  Imp.  Acad.  Tokyo,  1930,  6,  201 — 204). — 
Tablos  show  the  crystal  constants  of  the  a-  and  8-forms 
of  the  methyl,  ethyl,  and  w-propyl  ester  hydrochlorides 
of  Z-lcucinc.  Diagrams  are  furnished. 

P.  W.  Clutterbuck. 

Crystal  structure  of  normal  paraffins.  S.  H. 
Piper  and  T.  Malkin  (Nature,  1930,  126,  278). — 
Hoxacosane  and  totratriacontanc  show  two  stable 
forms  at  the  ordinary  temperature  ;  one  form  has  the 
normal  structure  described  by  Muller  (this  vol.,  844), 
but  the  other  spacing,  about  4  A.  shorter,  is  different 
from  the  second  form  of  Midler.  .  In  hoxacosane,  this 
new  form  occurred  alone  when  crystallised  from 
benzene  or  alcohol :  a  fused  layer  showod  both 
spacings.  In  totratriacontanc,  crystals  from  benzene 
gave  only  the  new  spacings,  whilst  melted  material 
showed  only  the  normal  form.  Pure,  even-numbered 
hydrocarbons  appear  to  crystallise  in  the  new  form 
if  the  chain  has  26  or  more  carbon  atoms.  The  two 
spacings  for  hoxacosane,  triacontane,  and  tetratria- 
contanc  are  35-0  and  31-05, 40-5,  and  45-3  and  40-00  A., 
respectively.  The  appearance  of  the  second  spacing 
is  a  criterion  of  purity.  L.  S.  Theobald. 

A-Ray  investigation  of  the  crystals  of  azo- 
henzene.  M.  Prasad  (Phil.  Mag.,  1930,  [vii],  10, 
306 — 313). — Tho  rotating  crystal  method  was  used, 
the  radiation  being  copper  Ka.  and  from  a  Shearer 
tube.  The  dimensions  of  the  unit  cell,  which  contains 
4  mols.,  were  found  to  bo  a  12-65,  b  15-60,  c  15-60  A. ; 
p  1 14°24'.  W.  Good. 

Determination  of  the  degree  of  polymerisation 
of  some  modifications  of  polyoxymethylene  by 
A'-ray  methods.  E.  Ott  (Z.  physikal.  Chem.,  1930, 
B,  9,  378- — 400). — An  A-ray  spcctrographic  examin¬ 
ation  of  the  crystal  structure  of  some  polyoxymethyl- 
enes  shows  them  to  consist  of  long  chains  of  •CH2,0* 
groups,  the  paraformaldehyde  molecule  containing 
32  of  these  groups,  y-polyoxymethylene  60,  and 
8-polyoxy methylene  24.  The  length  of  tho  unit 
•CH2-0*  group  is  1-88 — 1-89  A.  An  important  point 
established  is  that  in  crystals  of  highly  polymerised 
substances  all  the  complex  molecules  are  of  the  same 
length.  Characteristic  differences  in  the  diagrams 
obtained  from  the  different  polymerides  were  observed, 
and  the  crystals  are  pseudo-hexagonal. 

E.  S.  Hedges. 

Structure  of  organic  liquids  internally  and  on 
the  surface.  J.  J.  Trillat  (Z.  Physik,  1930,  64, 
191 — 213). — The  sources  of  error  in  tho  A-ray 
investigation  of  tho  structure  of  organic  liquids  are 
discussed,  and  an  apparatus  in  which  they  are 
minimised  is  described.  A  series  of  determinations 
was  carried  out  with  different  fatty  acids,  alcohols, 
and  triglycerides.  In  all  cases  a  very  intense  ring 
of  largo  diameter  was  obtained  corresponding  with  an 
identity  period  of  4-0 — 4-6  A.  The  internal  ring 
varied  in  diameter  with  tho  number  of  carbon  atoms, 
hut  was  observed  only  for  the  first  members  of  the 
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fatty  acid  and  alcohol  serios.  Its  intensity  decreased 
with  increasing  number  of  carbon  atoms,  and  dis¬ 
appeared  almost  completely  for  molecules  containing 
six  carbon  atoms,  oven  after  a  long  exposure.  In  all 
cases  there  was  also  a  general  blackening,  which 
changed  with  the  number  of  carbon  atoms.  The 
distances  calculated  from  the  usual  expression, 
A=2 d  sin  0,  for  the  intense  ring  were  practical!}'  con¬ 
stant  for  all  substances  used,  cxcopt  for  the  first 
members,  where  there  was  some  deviation.  This 
distance  is  the  cross-section  of  the  molecule  which 
must  be  regarded  as  linear.  The  general  blackening 
is  supposed  to  be  due  to  molecular  association.  The 
surface  structure  of  the  same  scries  of  compounds 
was  investigated  by  a  drop  method.  In  certain  cases 
a  mean  orientation  of  the  molecule  perpendicular  to 
the  free  sur-face  was  observed.  The  dimensions  of  the 
molecules  can  be  calculated  approximately,  and  the 
results  agree  with  the  assumption  of  a  perpendicular 
orientation  of  single  molecules.  A.  J.  Mee. 

Diffraction  of  Arrays  in  liquids  and  different 
substances.  Effects  of  filtration  of  the  general 
radiation.  Coefficients  of  absorption  of  liquid 
acids.  J.  Thtbaud  and  J.  Trillat  (J.  Phys. 
Radium,  1930,  [vii],  1,  249 — 260). — When  the  X-ray 
diffraction  patterns  of  organic  substances  of  thickness 
of  several  mm.  are  measured  without  separating  the 
characteristic  radiation  of  the  anticathode  from 
the  general  radiation,  there  appeal’s,  in  addition  to  the 
fundamental  ring  or  halo,  A,  characteristic  of  the 
molecular  structure  of  the  substance,  a  secondary 
halo,  B,  which  is  due  to  selective  filtration  from  the 
continuous  background.  With  a  copper  anticathode 
and  the  liquid  fatty  acids,  B  appeal’s  when  the  thick¬ 
ness  is  greater  than  2  mm.,  its  intensity  increasing  with 
an  increase  in  thickness,  whilst  that  of  A  decreases. 
At  a  constant  thickness,  the  breadth  and  diameter  of 
B  vary  with  the  excitation  potential;  under  a  P.D. 
of  15  kilovolts,  B  is  thin  and  of  relatively  large 
diameter,  but  at  40  kilovolts  it  is  diffuse  and  smaller 
in  diameter.  A  remains  constant  and  is  always  the 
external  halo.  Data  for  nonoic  acid  are  given.  With 
an  anticathode  of  molybdenum,  A  and  B  are  inter¬ 
mingled.  This  phenomenon  is  general  and  has  been 
observed  for  water,  the  alcohols,  triglycerides,  glycerol, 
palmitic  and  stearic  acids,  cellulose,  caoutchouc, 
aliphatic  hydrocarbons,  and  benzene.  For  the  liquid 
fatty  acids  using  the  Ka.  radiations  of  molybdenum 
and  copper,  the  coefficients  of  absorption  are  as  follow  : 
acetic  0-73  and  7-9,  heptoic  0’65,  nonoic  0-5  and  4-5, 
stearic  (fused)  0-5  and  3’72,  respectively,  These 
coefficients  are  additive.  Precautions  should  be 
taken  in  structural  investigations  by  means  of  X-rays 
to  prevent  the  formation  of  secondary  haloes. 

L.  S.  Theobald. 

Structure  of  cellulose  fibres  of  wood.  S.  Pien- 
kowski (Z.  Physik,  1930,63, 610 — 615). — The  structure 
of  the  cellulose  crystallite  in  woods  of  different  nature 
and  age  was  investigated  by  the  X-ray  method.  This 
method  has  already  shown  that  the  crystallite  of 
cellulose  from  natural  fibres  is  partly  equally  oriented, 
and  it  was  desired  to  know  whether  the  same  applies 
to  cellulose  from  wood.  It  was  found  that  the  degree 
of  homogeneity  as  regards  orientation  depends  on  the 


thickness  of  the  annual  rings  and  the  hardness  of  the 
wood.  Great  differences  in  degree  of  dispersion  were 
noted  for  crystallites  from  tree  parts  of  different 
thicknesses,  but  of  the  same  annual  layer.  In  agree¬ 
ment  with  the  anatomical  structure,  exact  homogen¬ 
eity  as  regards  orientation  was  noted  for  elm  and  ash 
wood  in  the  thicker  parts  of  the  same  annual  ring, 
and  for  fir,  pine,  and  poplar  in  the  thinner  parts.  The 
drying  process  which  takes  placo  in  the  wood  influences 
the  degree  of  dispersion  only  to  a  small  extent,  making 
it  weaker.  The  degroe  of  homogeneity  of  the 
crystallites  is  greater  the  more  compact  is  the  wood, 
and  depends  apparently  on  the  size  of  the  cell  walls 
parallel  to  the  tree  axis.  A.  J.  Mee. 

Sperms  as  living  liquid  crystals.  F.  Rinse 
(Mature,  1930, 126,  279). — A  summary  of  the  evidence 
supporting  the  view  that  sperms  are  also  liquid 
crystals.  L.  S.  Theobald. 


Theory  of  superconductivity  of  elements.  II. 
Basic  conceptions  of  the  origin  of  supercon¬ 
duction.  Z.  A.  Epstein  (Z.  Physik,  1930,  63,  640 — 
659 ;  cf.  this  vol.,  986). — By  an  examination  of 
thermo-kinetic  theory  it  is  possible  to  state  what 
properties  a  superconducting  clement  should  have  as 
distinct  from  ordinary  conductors.  Superconductors 
have  these  properties  to  relatively  greater  degree  than 
ordinary  conductors.  A  formula  is  proposed  to 
differentiate  between  the  two  classes  of  the  form 
D.  p  .«2/3= const.,  where  D  is  the  directional  force  and 
v  the  atomic  volume.  Various  properties  of  super¬ 
conductors  and  ordinary  conductors  are  compared. 

A.  J.  Mee. 

Change  of  resistance  of  gold  crystals  in  a 
magnetic  field  at  low  temperatures  and  super¬ 
conductivity.  P.  Kapitza  (Physikal.  Z.,  1930,  31, 
713 — 720). — The  interpretation  of  experimental 
results  obtained  by  Meissner  and  Scheffers  (this  vol., 
142)  for  the  change  in  resistance  of  gold  crystals  at 
the  temperatures  of  liquid  nitrogen,  liquid  hydrogen, 
and  liquid  helium  is  discussed  .in  the  light  of 
the  author’s  theoretical  assumptions.  By  applying 
formulae  deduced  by  the  author,  the  experimental 
results  give  values  in  complete  agreement,  with 
theoretical  assumptions.  Criticism  by  Meissner  and 
Scheffers  of  the  author’s  hypothesis  of  supercon¬ 
ductivity  is  answered.  W.  R.  Angus. 


Change  of  electrical  resistance  of  platinum  on 
outgassing  in  a  high  vacuum  and  then  absorbing 
hydrogen.  K.  Weil  (Z.  Physik,  1930,  64,  237- 
247). — A  strip  of  platinum  was  activated  and  out- 
gassed  by  intermittent  heating  to  redness  in  a  high 
vacuum.  The  resistance  decreased  during  the  out- 
gassing  process,  and  on  allowing  the  strip  again  to 
absorb  hydrogen  by  placing  it  in  the  gas  under  a 
pressure  of  250  mm.,  the  resistance  increased.  1“ 
outgassed  strip  diminished  in  resistance  by  3  o^o, 
and  on  re-absorption  of  hydrogen  it  gained  by  Vo- 
On  further  outgassing  only  1  %  decrease  was  notea 
The  results  suggest  the  improbability  of  the  exnstenc 
of  a  stable  platinum-hydrogen  compound,  the  chau 
in  resistance  depending  on  the  amount  of  gas  absorbed. 


Hydrogenised  iron  of  high  magnetic  perme¬ 
ability.  P.  P.  CroPFi  (Nature,  1930,  126,  - 
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201).— Initial  and  maximum  permeabilities  of  6000 
and  130,000,  respectively,  have  been  obtained  by  heat 
treating  iron  in  moist  hydrogen  between  1400°  and 
1500°  for  12  hrs.,and  annealing  at  S80°,  which  removes 
any  deleterious  effects  on  the  magnetic  properties 
due  to  overstrain.  The  high  permeability  of  hydro- 
genised  iron  is  attributed,  in  part  at  least,  to  absorbed 
hydrogen,  since  a  further  treatment  at  a  high  tem¬ 
perature  in  a  vacuum  reduces  the  permeability  to  that 
obtained  when  ordinary  iron  is  treated  in  a  high 
vacuum.  Magnetisation  curves  and  the  hysteresis 
loop  are  reproduced.  L.  S.  Theobald. 

Principal  magnetic  susceptibilities  of  bismuth 
single  crystals.  A.  B.  Focke  (Physical  Rev., 
1930,  [ii],  36,  319 — 325). — The  Gouy  method  was  used 
to  determine  the  magnetic  susceptibilities  of  bismuth 
single  crystals  grown  by  the  method  developed  by 
Goetz  (cf.  this  vol.,  401).  The  specific  susceptibility 
has  a  constant  value  —  1  ■487x10*®  in  all  directions 
perpendicular  to  the  principal  crystallographie  axis, 
and  a  minimum  value  — 1-046  xl0‘°  parallel  to  tho 
axis;  tho  mean  is  given  as  — 1-34  xlO*6. 

N.  M.  Bligh. 

Discontinuous  changes  in  length  accompany¬ 
ing  the  Barkhausen  effect  in  nickel.  C.  W. 
Heaps  and  A.  B.  Bryan  (Physical  llev.,  1930,  [ii], 
36, 326 — 332). — Using  a  heterodyne  boat  method  with 
a  modified  form  of  an  apparatus  previously  described 
(cf.  A.,  1029,  1217),  allowing  displacement  measure¬ 
ments  down  to  9  X 10-9  cm.,  the  sudden  changes  in 
length  of  a  nickel  wire  subjected  to  a  steadily  changing 
magnetic  field  were  measured  at  the  instants  of  each 
Barkhausen  discontinuity  of  magnetisation.  The 
lengths  of  the  wires  were  1-96  and  2  cm.,  and  the 
diameters  0-01  and  0-002  cm.,  respectively.  The 
largest  magnetostrictive  jump  was  4-7  X  10~7  cm., 
and  the  minimum  value  3-7  X 10'7  c.c.,  for  the  volume 
of  the  element  affected.  A  qualitative  theory  is  dis¬ 
cussed  (cf.  A.,  1929,  1369),  and  the  change  in  intensity 
of  magnetisation  of  the  volume  clement  is  shown  to  lie 
probably  between  40  and  330  units.  N.  M.  Bligh. 

Variation  of  the  plasticity  of  rock-salt,  silver 
bromide,  and  silver  iodide  with  temperature. 
R  Rinne  and  W.  Riezler  (Z.  Physik,  1930,  63, 752 — 
759). — The  variation  of  plasticity  with  temperature 
was  determined  with  a  Ludwik  steel  cone.  The  radius 
of  curvature  of  the  depression  caused  by  this  cone 
increases  logarithmically  with  the  time  of  application 
of  the  stress,  and  the  parameters  of  the  equation 
expressing  this  relation  are  given  as  functions  of  the 
temperature  of  the  specimen.  Corrections  are  required 
because  of  deviation  of  the  depression  from  spherical 
form.  Single  crystals  and  compressed  powders  of 
one  substance  give  the  same  results. 

A.  B.  D.  Cassie. 

Relation  between  the  mol.  wt.  and  the  density 
0*  gold  in  the  liquid  state.  A.  Jouniaux  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  6S2— 686).— Cryoscopic 
measurements  have  been  made  of  the  mol.  wt.  of 
gold  dissolved  in  various  metals  between  271°  and 
152S°.  It  is  unimolecular  between  400°  and  1550°. 

C.  W.  Gibby. 

Relation  between  the  mol.  wt.  and  density  of 
Magnesium  in  the  liquid  state.  A.  Jouniaux 


(Bull.  Soc.  cliirn.,  1930,  [iv],  47,  6S6— 690).— Tho 
mol.  wt.  of  magnesium  (which  at  200°  is  triatomic), 
dissolved  in  other  metals,  falls  with  rising  temperature 
up  to  700°,  above  which  tho  moleculo  is  monatomic. 

C.  W.  Gibby. 

Variation  of  physical  constants  in  homologous 
series.  A.  Gosselin  (J.  Cliirn.  phys.,  1930,  27, 
357 — 363). — Further  evidence  is  cited  in  favour  of 
a  theqry  already  put  forward  (cf.,  A.,  1929,  1130). 

C.  W.  Gibby. 

Theory  of  galvanomagnetic,  thermomagnetic, 
and  thermoelectric  phenomena  in  metals.  N.  H. 
Frank  (Z.Physik,  1930, 63, 596— 609).— Mathematical. 
The  four  transversal  galvanomagnetic  and  thermo¬ 
magnetic  effects  are  calculated  for  adiabatic  systems 
according  to  Sommcrfcld’s  theory.  Tho  connexion 
between  these  effects  is  discussed  from  a  theoretical 
point  of  view.  The  various  thermoelectric  effects  in 
homogeneous  circuits  are  discussed,  and  in  particular 
the  inversion  of  the  Thomson  effect  (Benedick  effect). 
The  change  of  resistance  of  a  metal  in  a  magnetic 
field  under  adiabatic  conditions  vanishes  to  both  a 
first  and  a  second  approximation.  For  isothermal 
conditions,  howevor,  it  vanishes  only  to  a  first 
approximation.  A.  J.  Mee. 

Reactions  in  liquid  hydrogen  sulphide.  VIII. 
Specific  conductance  of  liquid  hydrogen  sulphide. 
S.  D.  Satyvalekar,  L.  W.  Butler,  and  J.  A.  Wilkin¬ 
son  (J.  Amer.  Chcm.  Soc.,  1930,  52,  3045 — 3047). — 
The  specific  conductance  of  dry  liquid  hydrogen 
sulphide  at  -78-5°  is  3-7  x  10-11  ohm.-1  The  resist¬ 
ance  is  increased  by  the  addition  of  small  quantities 
of  water.  J.  G.  A.  Griffiths. 

M.  p.  of  tellurium  dioxide.  A.  Simek  and  B. 
StehlIk  [with  J.  Sjiida]  (Coll.  Czech.  Chem.  Comm., 
1930,  2,  447 — 456). — Pure  tellurium  dioxide,  prepared 
by  dissolving  the  purified  element  in  nitric  acid, 
evaporating  to  dryness,  and  igniting  in  a  gold  crucible, 
has  m.  p.  732-6°,  df  6-02.  Tho  fused  substance  readily 
attacks  glass,  porcelain,  quartz,  and  alundum,  and, 
more  slowly,  platinum,  but  the  appearance  of  tho 
dark  colour  observed  when  the  dioxido  has  been  in 
contact  with  platinum  at  a  red  heat  for  some  time 
is  not  accompanied  by  a  change  of  m.  p.  No  indic¬ 
ation  of  dimorphism  is  given  by  the  heating  curve 
between  the  ordinary  temperature  and  the  m.  p.,  tho 
crystals  obtained  by  sIoyv  crystallisation  of  tho  fused 
material  being  optically  uniaxial  and  exhibiting 
double  refraction.  A  method  is  described  for  tho 
extrapolation  of  the  m.  p.  of  substances  which  do  not 
exhibit  a  sharp  step  in  the  heating  curve. 

H.  F.  Gillbe. 

Specific  beat  of  mercury  in  the  neighbour¬ 
hood  of  the  m.  p.  L.  G.  Carpenter  and  L.  G. 
Stoodley  (Phil.  Mag.,  1930,  [vii],  10,  249 — 265). — 
The  specific  heat  of  very  carefully  purified  mercury 
was  determined  over  the  range  198 — 285°  Abs.,  which 
includes  tho  m.  p.,  234°.  The  results  Y\-ere  reduced 
and  corrected  to  obtain  Cv.  Tho  accuracy  of  tho 
results  is  discussed.  In  the  neighbourhood  of  210° 
tho  Cv  curve  shows  an  increase  of  its  positive  slope 
and  on  nearing  the  m.  p.  becomes  flat.  At  the  m.  p. 
itself  the  value  of  Cv  was  found  to  be  6-02  g.-cal.,  thus 
showing  an  excess  over  31?  (5-95).  Two  hypotheses 
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aro  considered,  viz.,  that  the  anomalous  rise  of  Cr  is 
due  to  anharmonic  oscillations  of  atoms,  and  that  it 
is  due  to  the  participation  of  free  electrons  in  the 
thermal  energy  of  the  atomic  lattice.  W.  Good. 

Rotational  specific  heat  and  rotational  entropy 
of  simple  gases  at  moderate  temperatures. 
G.  B.  B.  M.  Sutherland  (Proe.  Camb.  Phil.  Soc., 
1930,  26,  402- — 41S). — The  formula  for  the  rotational 
specific  heat  of  a  diatomic  gas  is  examined,  the  formula 
for  tho  rotational  energy  of  a  molecule  as  given  by 
Kramers  and  Pauli  being  first  modified  so  as  to  con¬ 
form  to  the  new  quantum  mechanics.  Formula}  for 
the  rotational  entropy  of  simple  gases  at  moderate 
temperatures  arc  derived.  W.  Good. 

Virial  law  in  the  relativistic  gas  theory.  V. 
Danilov  (Z.  Physik,  1930,  63,  692 — 696). — Mathe¬ 
matical.  The  relativistic  generalisation  of  the  virial 
law  is  worked  out  for  the  case  of  an  ideal  gas. 

A.  J.  Mee. 

Density  of  carbon  dioxide.  D.  LeB.  Cooper 
and  0.  Maass  (Canad.  J.  Res.,  1930,  2,  388 — 395). — 
Modifications  of  the  Maass  and  Russell  method  for 
determining  densities  (A.,  1919,  ii,  47)  which  permit 
an  accuracy  of  about  1  in  10,000  are  described.  The 
density  of  carbon  dioxide  has  been  determined  at 
two  temperatures  and  over  a  pressure  range  of  75 — 
25  cm.  The  mean  value  obtained  for  tho  mol.  wt.  of 
carbon  dioxide  at  zero  pressuro  is  440033 J- 0-002, 
from  which  the  at.  wt.  of  carbon  is  found  to  be 
12-0033 d-0-002.  H.  S.  Garlick. 

Saturation  vapour  pressure  of  lithium.  A. 
Bogros  (Compt.  rend.,  1930,  191,  322 — 324). — The 
author’s  modification  of  Knudscn’s  method  (this  vol., 
829;  Knudsen,  A.,  1909,  ii,  216,  385)  gave  tho  values 
(in  bars)  of  4-2,  6-3,  7*1 ,  10-5,  15,  and  18  at  510°, 
527°,  529°,  537°,  563°,  and  572°,  respectively',  with  a 
maximum  relative  error  of  15%.  J.  Grant. 

Vapour  pressure  of  sodium.  Low-pressure 
measurements  with  the  absolute  manometer. 
W.  H.  Rodebush  and  W.  F.  Henry  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3159 — 3161), — A  modified  form  of  the 
manometer  of  Rodebush  and  Coons  (A.,  1927,  954)  is 
used  to  determine  the  vapour  pressure  of  sodium  at 
temperatures  between  263°  and  397°.  Tho  results  are 
reproduced  by  the  equation  log  p  (mm.)=7-551  — 
5400 \T  (cf.  this  vol.,  1104).  J.  G.  A.  Griffiths. 

Flow  of  viscous  and  plastic  materials  along  an 
initially  empty  long  narrow  glass  tube.  G.  W.  S. 
Blair  (J.  Rheology,  1930,  1,  424 — 428). — The  dyna¬ 
mics  of  flow  of  water  and  of  starch  paste  when  caused 
to  flow  along  an  initially  empty  glass  tube  of  uniform 
cross-section  have  been  investigated. 

E.  S.  Hedges. 

Fluidity  of  liquids.  I.  Relation  of  fluidity  to 
temperature.  S.  E.  Sheppard  and  R.  C.  Houck 
(J.  Rheology,  1930,  1,  349 — 371). — The  expression 
<j>=Ae~K:T  is  derived  for  the  relation  between  fluidity 
and  temperature  and  is  shown  to  be  valid  for  a  large 
number  of  liquids  over  a  wide  range  of  temperature. 
Tho  fluidity  represents  the  statistical  equilibrium 
between  unoriented  and  oriented  molecules  or  the 
degree  of  “  patchy  crystallisation.”  The  constant  K 
expresses  the  work  or  heat  of  disruption  of  the  mole¬ 


cular  fields  holding  a  molecule  in  these  ordered  patches, 
and  is  given  approximately  by  the  expression 
Cv  X  (iI/3)2'3,  where  C\,  is  the  specific  heat,  M  the  mol. 
wt.,  and  3  tho  density.  K  is  defined  as  the  specific 
heat  per  unit  molecular  surface.  As  the  f.  p.  is 
approached  in  tho  case  of  associated  liquids  the 
relation  between  the  logarithm  of  fluidity  and  the 
reciprocal  of  absolute  temperature  may  deviate  from 
linearity,  and  values  of  molecular  complexity  may  be 
obtained  where  it  varies  greatly  with  temperature,  or 
in  less  favourable  cases  an  approximate  association 
factor  can  be  calculated.  Those  values  are  in  reason¬ 
able  agreement  with  those  obtained  by  other  methods. 
Evidence  is  adduced  to  show  that  liquid  water  consists 
mainly  of  (H,0)fi  molecules  below  30°  and  of  (H20)3 
from  30°  to  100°.  E.  S.  Hedges. 

Determination  of  the  fluidity  of  water  as  a 
reference  standard.  E.  C.  Bingham  (J.  Rheology, 
1930,  1,  433 — 438). — The  Society  of  Rheology  recom¬ 
mends  that  the  capillary-tubo  method  is  at  present 
the  most  satisfactory  for  viscosity  measurements  and 
that  20°  should  be  the  standard  temperature.  The 
formula  to  be  used  for  measurements  with  the  capillary 
tube  is  yi—v:gPR‘ltj8v{l-\-A)—  mpv/Sr.Hl+A)  and  a 
list  of  26  corrections  to  be  applied  is  given. 

E.  S.  Hedges. 


Margules’  method  of  measuring  viscosities 
modified  to  give  absolute  values.  H.  R.  Lillie 
(Physical  Rev.,  1930,  [ii],  36,  347—362;  cf.  B.,  1929, 
940,  963). — A  method  is  described  for  determining 
absolute  viscosities  in  a  Margules  rotating-cylindcr 
type  viscosimeter,  without  the  aid  of  calibrating 
liquids  of  known  viscosities.  The  viscosity  of  com¬ 
mercial  castor  oil  was  found  to  be  9-99  and  4-G1 
poises  at  20°  and  30°,  respectively.  Relative  vis¬ 
cosities  measured  by  this  and  capillary-flow  methods 
arc  concordant.  N.  M.  Bligh. 


Chemical  constitution  and  association.  E.  C. 
Bingham  and  H.  J.  Fornwalt  (J.  Rheology,  1930, 1, 
372 — 417). — The  fluidities  and  densities  of  14  mcr- 
eaptans  have  been  measured  at  different  temperatures. 
The  14  curves  obtained  by  plotting  fluidity  against 
temperature  approach  parallelism  at  high  temperatures 
and  show  that  fluidity  decreases  linearly  with  increase 
in  mol.  wt.  and  that  the  temperature  required  to  give 
a  definite  fluidity  to  a  normal  compound  is  higher  than 
that  required  for  the  corresponding  iso-compound. 
Probably  the  association  of  normal  compounds  is 
greater  than  that  of  iso-compounds.  Sulphur  is 
provisionally  given  an  atomic  temperature  value  of 
64-4.  The  associations  of  the  mcrcaptans  studied  can 
be  expressed  empirically  by  the  formula  m=l-141- 
0-01 15iVc— 0-036iY2(SH),  where  n  is  the  association, 
Nc  the  number  of  "carbon  atoms,  and  the  last  term  is 
the  constitutional  correction  for  the  influence  of  the 
iso-position.  The  mean  deviation  is  0-6%.  Further 
measurements  of  fluidity  and  density  have  been  mane 
with  heptoic,  lauric,  and  stearic  acids  and  aro  com¬ 
pared  with  existing  data  for  7  other  fatty  acids.  1  ' 
associations  of  the  10  fatty  acids  can  be  represent^ 
by  the  linear  equation  n==l-75— 0-0446i  <T 

0-514(H-CO2H)+0-185(AcOH),  which  is  valid  up  to 
17  carbon  atoms,  associations  thereafter  being  co 
sidered  as  unity.  *  Formic  and  acetic  acids  do  i 
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fall  on  the  linear  part  of  tlio  curve.  The  average 
donation  is  0-68%.  Existing  fluidity  data  for  11 
members  of  the  lower  esters  have  been  used  to  cal¬ 
culate  the  association  and  three  accurate  logarithmic 
formulae  have  been  found  to  fit  the  case.  A  more 
simple  and  useful,  although  less  accurato,  formula 
is  the  linear  relation  m=  1-315  —  0-04ATc,  with  which  tlio 
average  deviation  is  1-14%.  When  the  ester  is 
symmetrical  tho  association  is  a  minimum.  Further 
measurements  of  a  similar  nature  have  been  con¬ 
ducted  withn-hepty]  alcohol, diphenyl,  ethyleneglycol, 
and  ethyl  lactate.  The  fluidities  of  two  very  viscous 
liquids,  tolyl  phosphate  and  ethyl  abictate,  liavo  been 
measured.  Measurements  conducted  with  the 
paraffin  hydrocarbons  show  again  that  normal  and 
im-compounds  fall  into  separato  groups.  The 
investigation  shows  that  the  substances  examined 
contain  definite  associating  groups  and  that  they 
strongly  reinforce  one  another.  Chemical  constitution 
may  be  used  to  predict  the  degree  of  association. 
Among  isomeric  compounds  the  normal  compound  has 
the  higher  association,  but  this  is  a  special  case  of  a 
general  law  that  as  radicals  are  moved  towards  the 
centre  of  tlio  molecule  the  association  is  lowored,  regard¬ 
less  of  whether  the  radical  is  an  associating  group  or 
not.  In  all  of  the  homologous  series  of  compounds 
examined  the  association  decreases  as  the  mol.  wt. 
increases.  E.  S.  Hedges. 

Turbulent  internal  friction  in  binary  liquid 
mixtures.  R.  Springer  and  H.  Roth  (Monatsh., 
1930,  56,  1 — 15). — Tho  method  previously  described 
(A.,  1927,  1133)  has  been  employed  to  measure  the 
turbulent  internal  friction  in  20  binary liquidmixtures ; 
the  results  are  compared  with  those  obtained  by  other 
workers  using  the  Poiseuille  method.  The  curves 
obtained  wdtli  the  mixtures  methyl,  ethyl,  or  propyl 
alcohol-water,  chloral-water  or  ethyl  alcohol,  aniline- 
phenol  agree  closely  with  the  Poiseuille  figures,  show¬ 
ing  a  positive  curve  indicating  complex  formation. 
The  curves  for  the  following  mixtures  show-  pro¬ 
nounced  additive  character :  carbon  disulphide  with 
ether,  toluene,  acetone,  ethyl  alcohol,  ethyl  acetate, 
or  benzene ;  benzene-chloroform  and  wi-xylene- 
diinet  hylaniline.  The  mixtures  benzene-propyl 
alcohol  or  ethyl  alcohol,  nitrobonzeno-diethylaniline 
show  additive  turbulence  curves,  but  tho  Poiseuille 
curves  show-  a  negative  course.  The  mixtures  ethyl 
alcohol-acetone  and  aniline-nitrobenzene  show-  a 
negative  course  in  both  curves;  the  system  propyl 
alcohol-aniline  shows  an  S -shaped  turbulence  curve 
compared  with  a  nogative  Poiseuille  curve. 

J.  R.  I.  Hepburn. 

Dielectric  polarisation  of  liquid  mixtures  and 
association.  I.  N.  N.  Pal  (Phil.  Mag.,  1930,  [vii], 
10,  265 — 280). — Measurements  of  tho  dielectric  con¬ 
stants  of  mixtures  of  nitrobenzene  and  benzene  and  of 
nitrobenzene  and  chloroform  of  various  concentrations 
have  been  mado  by  a  heterodyne  beat  method  at 
different  temperatures.  The  general  features  of  the 
results  are  tentatively  accounted  for  by  an  expression 
derived  from  Debye’s  dipole  theory  and  the  assumptiojn 
that  the  number  of  molecules  is  proportional  to  c~l'Kl , 

,  ere  e  is  approximately  determined  by  the  residual 
electric  attraction  between  tlio  dipoles.  W.  Good. 


F.  p.  of  benzene-toluene,  -ethyl  alcohol,  and 
-gasoline  mixtures.  D.  Tarasenkov  (J.  Appl. 
Cliem.,  Russia,  1930,  3,  153 — 155). — The  following 
values  of  wt.-%  of  benzene  and  f.  p.,  respectively,  are 
recorded:  benzeno-toluene  :  100,  +5-5°;  89-74, 

-2-1°;  78-92,  -9-3°;  70  04,  -15-3°;  59-45,  -24-1°; 
50-36,  -32-0°;  40-31,  -42°;  29-70,  -53°,  20-00, 
—68°;  9-85, —81°,  0, —94°.  Benzene-ethyl  alcohol : 
89-91,  +2-5°;  79-92,  +1-1°;  70-00,  -0-4°;  59-97, 
-2-6°;  49-90,  -6-1°;  39-90,  -11-1°;  29-96, 

— 21-0b;  20-02,  -39-5°;  9-97,  -66°;  0,  -114°. 
Benzene-petroleum  (d15  0-7159,  Grozni)  :  90,  +0-1°; 
80,  -4-5°;  70,  -9-0°;  60,  -14-2°;  50,  -22-2°; 
40,  -26-5°;  30,  -37-2°;  20,  -43-5°;  10,  -61-5°; 
0,  —160°.  Chemical  Abstracts. 

Silver-cadmium  alloys.  E.  R.  Thews  (Deut. 
Goldschmicde-Ztg.,  1930,  33,  56 — 58  ;  Cliem.  Zentr., 
1930,  i,  1S57). 

A'-Ray  study  of  the  nickel-chromium  system. 

5.  Seicito  and  Y.  Matsunaga  (J.  Study  Met.,  Japan, 
1929,  6,  229 — 233). — The  alloys  containing  0 — 45%  Cr 
are  of  the  face-centred  cubic  structure,  chromium 
dissolving  in  the  nickel  to  form  a  solid  solution.  In 
the  alloys  containing  95 — 100%  Cr  tlio  structure  is 
body-centred  cubic,  the  nickel  dissolving  in  the 
chromium.  Alloys  containing  45 — 95%  Cr  consist 
of  a  mixture  of  these  twro  solid  solutions. 

Chemical  Abstracts. 

Electrical  conductivity  of  Cu3Au  alloys  at  low 
temperatures  with  and  without  superstructure. 

H.  J.  Seemann  (Z.  Pliysik,  1930,  62,  824—833).— 
The  electrical  resistance  of  copper-gold  alloys  contain¬ 
ing  approximately  25  at.-%  Au  has  been  determined  at 
low  temperatures,  (1)  after  heating  for  50  lire,  at 
860°  (without  superstructure),  and  (2)  witli  the  same 
test-piece  cooled  slowly  through  the  rango  400 — 300° 
(with  superstructure).  Alloys  without  superstructure 
show  a  linear  fall  in  resistance,  but  those  with  super¬ 
structure  show  a  considerably  greater  decrease  at 
lower  temperatures.  The  shape  of  the  resistance- 
composition  curve  for  the  alloys  without  superstruc¬ 
ture  indicates  the  formation  of  an  intermotallic  com¬ 
pound  of  the  formula  Cu3Au,  whereas  the  curve  for 
alloys  with  superstructure  suggests  the  existence  of 
solid  solutions  of  copper  and  gold.  The  decrease  of 
resistance  of  the  pure  compound  at  low  temperatures 
corresponds  wdtli  that  of  tho  pure  metal. 

A.  J.  Mee. 

Equilibrium  diagram  of  the  iron-tungsten 
system.  S.  Takeda  (J.  Study  Met.,  Japan,  1929, 

6,  298 — 308). — Hie  eutectic  of  the  s-  (corresponding 
with  Fe3W2)  and  8-phascs  is  at  33%  W ;  the  pcritectic 
reaction,  in  which  the  e-phasc  is  formed,  occurs  in 
alloys  containing  more  than  43%  W.  The  existence 
of  a  phase  x,  which  is  formed  pcritectically  from  tho 
fused  mass  and  tungsten  (or  C-phase),  is  inferred. 

Chemical  Abstracts. 

Alloys  of  the  ternary  system  iron-nickel- 
cobalt.  H.  Kuhlewein  (Physikal.  Z.,  1930,  31, 
626 — 640). — A  review  of  the  properties  of  alloys  con¬ 
taining  iron,  cobalt,  and  nickel.  Physical  data  for  the 
pure  metals  are  recorded  and  the  properties  of  the 
binary  and  ternary  systems  aro  discussed.  Various 
electrical,  mechanical,  thermal,  and  magnetic  pro- 
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perfcies  are  considered.  The  discussion  of  these 
properties  is  given  in  detail  with  illustrative  diagrams. 

W.  R.  Angus. 

Solubility  of  silver  chloride  in  aqueous  solu¬ 
tions  of  potassium  chloride.  A.  Pinkds  and  N. 
Berkolaiko  (J.  Chirn.  phys.,  1930,  27,  364 — 3S5). — 
The  solubility  of  silver  chloride  in  pure  water  is  1-42  x 
10'5  mol. /litre.  On  addition  of  potassium  chloride  the 
solubility  passes  through  a  minimum  value  of  8-13  X 
10-7  mol.  /litre  at  0-0196  mol. /litre  of  potassium 
chloride,  and  rises  rapidly  with  further  increase  in 
concentration  of  the  latter.  Activity  coefficients 
and  degrees  of  complex  formation  are  calculated. 

C.  W.  Gibby. 

Solubility  of  magnesium  neodymium  nitrate 
in  water,  nitric  acid,  and  magnesium  nitrate 
solutions.  J.  A.  N.  Friend  (J.C.S.,  1930,  1903 — 
190S). — The  solubility  of  the  salt  in  water  rises 
steadily  to  the  m.  p.,  the  solid  phase  being 
3Mg(N0a)2,2Nd(N03)3,24H20.  Both  nitric  aeid  and 
magnesium  nitrate  reduce  the  solubility,  the  latter 
having  the  greater  effect  for  equivalent  concentra¬ 
tions.  Indications  arc  obtained  of  the  possible 
existence  of  a  higher  hydrate  at  low  temperatures.  It 
is  shown  that  on  precipitation  of  neodymium  as 
oxalate,  adsorption  of  magnesium  under  the  conditions 
employed  is  negligible.  H.  I.  Downes. 

Partition  law  in  the  fractional  crystallisation 
of  radium  salts.  N.  Riehl  and  H.  Kading  (Z. 
physikal.  Cliem.,  1930,  149,  ISO — 194). — The  log¬ 
arithmic  partition  formula  of  Docrncr  and  Hoskins 
(A.,  1925,  ii,  3S1)  gives  the  distribution  of  radium 
between  solution  and  precipitate  more  accurately  when 
the  experimental  conditions  correspond  with  the 
assumptions  involved  in  the  theory,  viz.,  slow  crystall¬ 
isation  by  evaporation.  The  contrary  results  of 
Chlopin  and  his  co-workcrs  (A.,  1925,  ii,  43S;  1927, 
1133 ;  1928,  830 ;  this  vol.,  27)  and  of  Henderson  and 
Kracck  (A.,  1927,  431)  arc  explained  by  the  difference 
in  their  experimental  conditions.  Wcll-dicvcloped 
crystals  once  precipitated  do  not  show  any  marked 
subsequent  change  in  radium  content. 

J.  W.  Smith. 

Occlusion  of  hydrogen  by  platinum-black. 

A.  Sieverts  and  II.  Bruning  (Festschr.  Heracus, 
1930,  97—114;  Cliem.  Zcnlr.,  1930,  i,  2226—2227).— 
For  a  particular  t  emperature  and  pressure  the  sorption 
of  hydrogen  by  platinum-black  depends  on  the 
previous  treatment  of  the  latter.  The  isobars  exhibit 
a  change  of  direction  between  0°  and  —20°,  becoming 
again  rectilinear  betwoen  — 20°  and  —120°. 

A.  A.  Eldridge. 

Radiometer  pressure  and  coefficient  of  accom¬ 
modation.  M.  Knudsen  (Ann.  Physik,  1930,  [v], 
6,  129 — 185). — The  coefficient  of  accommodation  of 
hydrogen  and  helium  at  a  platinum  surface  has  been 
deduced  from  measurements  of  radiometer  pressure. 
The  results  for  hydrogen  at  low  pressures  show  that 
the  value  is  the  same  for  the  internal  energy  as  for  the 
translational  energy.  R.  Cttthtt.t,. 

Specific  surface  area  of  activated  carbon  and 
silica.  F.  E.  Bartell  and  Y.  Fh  (Coll.  Symp. 
Ann.,  1929,  7,  135 — 149). — Data  for  the  adsorption 
by  sugar  charcoal  and  silica  gel  of  benzene,  chloro¬ 


form,  carbon  disulphide,  ethyl  carbonate,  and  carbon 
tetrachloride  are  recorded.  The  respective  specific 
areas  were  6-3  and  4-5  x  106  cm.2  With  anhydrous 
silica  gel  values  of  the  heat  of  wetting  were  :  ethyl 
alcohol  16-64,  acetone  16-S3;  the  corresponding 
adhesion  tensions  are  3-5  and  2-77.  The  iieat  of 
wetting  is  a  measure  of  the  decrease  in  total  surfaco 
energy;  the  free  surface  energy  determines  the 
adsorption.  Chemical  Abstracts. 

Adsorption  of  vapours.  W.  A.  Patrick  (Coll. 
Symp.  Ann.,  1929,  7,  129 — 133). — A  summary  and 
discussion.  The  total  internal  surface  of  silica  gel 
is  much  less  than  6  x  10°  cm.2  Initially,  the  adsorbed 
water  forms  a  unimolccular  layer  which,  in  tending 
towards  a  minimal  surface,  produces  a  capillary  effect 
greatly  exceeding  that  derived  from  the  classical 
Kelvin  equation.  Chemical  Abstracts. 

Adsorption  of  sulphide  and  oxide  films  by 
metallic  surfaces.  E.  Beutel  and  A.  Iyutzelnigg 
(Z.  Elcktrochcm.,  1930,  36,  523 — 52S). — The  colouring 
of  metals  in  solutions  prepared  from  sodium  thio¬ 
sulphate  and  a  lead,  silver,  or  copper  salt  is  shown  to  be 
due  to  the  adsorption  of  a  film  of  insoluble  compound 
formed  by  decomposition  of  complex  salts  deposited 
in  the  nascent  state.  The  phenomena  may  be  re¬ 
garded  as  a  particular  case  of  tho  general  adsorption 
at  an  interface  wherein  the  factor  determining  above 
all  the  occurrence  and  velocity  of  adsorption  is  the 
electrochemical  position  of  the  metal ;  for  the  sixteen 
metals  examined  the  adsorption  is  slower  the  nobler b 
the  metal.  Diagrams  obtained  by  using  photometers 
show  that  the  series  of  interference  colours  obtained 
on  the  metals  arc  dependent  on  the  nature  both  of 
the  adsorbing  metal  and  of  the  precipitating  sulphide. 

H.  I.  Downes. 

Adsorption  of  fats  from  volatile  solvents. 
H.  FT.  Holmes  and  C.  J.  B.  Thor  (Coll.  Symp.  Ann., 
1929,  7,  213 — 222). — The  results  of  experiments  in 
which  solutions  of  “  oloostearin  ”  in  ether,  acetalde¬ 
hyde,  carbon  tetrachloride,  light  petroleum,  benzene, 
cycZoliexano,  or  toluene  were  shaken  with  norit, 
silica  gel,  hydrated  ferric  oxide,  or  hydrated  alumina 
verified  the  prediction  that  the  order  of  adsorption 
must  be  reversed  when  silica,  instead  of  carbon, 
adsorbs  fatty  acids  from  toluene.  The  adsorption 
isotherms  in  general  show  that  the  order  of  the 
adhesion  tension  is  that  recorded  by  Bartell. 

Chemical  Abstracts. 

Adsorption  capacity  of  starch  and  iodine- 
starch.  O.  Y.  Magidson  and  A.  G.  Baitschikov 
(J.  Cliem.  Ind.,  Russia,  1929,  6,  1098 — 1103).— ' 
Measurements  of  tho  adsorbent  power  of  starch  ana 
starch  iodide  towards  iodine,  alkalis,  and  naphthenic 
acids  are  described.  The  presence  of  various  salts, 

especially  in  high  concentration,  considerably  enhance 

the  adsorption  of  potassium  iodide,  carbonates, 
and  naphthenates.  The  substances  are  complete!} 
extracted  by  water.  Chemical  Abstracts. 

Adsorption  phenomena  in  solutions.  XX. 
Chemical  state  of  the  surface  of  active  charcoal. 

N.  Schilov,  H.  Schatunovskaja,  and  K.  Tscfl- 
mutov  (Z.  physikal.  Cliem.,  1930,  149,  211 — -"''C 
Besides  the  two  basic  oxides  (oxide  A  and  oxide  !  i 
previously  reported  (this  vol.,  991)  an  acidic  oxi 
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C  has  been  proved  to  exist  on  a  carbon  surface.  The 
temperature  limits  of  its  formation  from  oxide  B 
and  also  of  its  decomposition  have  been  investigated. 
It  readily  adsorbs  alkali.  The  adsorption  of  acid 
found  with  specimens  of  charcoal  coated  with  this 
oxide  is  attributed  to  residual  oxide  B.  Oxide  G  can 
be  formulated  as  the  anhydride  of  a  carbon  acid  and  is 
assumed  to  be  an  intermediate  product  in  tho  oxid¬ 
ation  of  carbon  dioxide  and  also  in  the  equilibrium 
between  carbon,  carbon  dioxide, and  carbon  monoxide 
at  moderate  tomperaturcs.  At  higher  temperatures 
the  oxide  B  is  the  active  intermediate  compound  hi 
these  reactions.  ,J.  W.  Smith. 

Methyl-violet  lake.  W.  D.  Bancroft  and  J.  W. 
Ackerman  (J.  Physical  Chem.,  1930,  34, 1767—1776). 
—The  function  of  sodium  benzoate  in  the  formation 
of  lakes  is  to  adsorb  the  methyl-violet :  the  alumina 
adsorbs  the  sodium  benzoate.  The  aluminium  sul¬ 
phate  employed  forces  the  dye  on  the  mordant,  and  is 
not  used  to  adsorb  the  excess  of  the  dye.  Sodium 
sulphate  is  equally  satisfactory  in  this  respect.  The 
adsorption  of  the  sodium  benzoate  and  the  methyl- 
violet  by  alumina  increases  with  rise  in  temperature 
up  to  90°,  and  then  decreases.  On  keeping  for  three 
months,  methyl-violet  lakes  become  stronger  owing 
to  increased  adsorption.  Alumina  is  the  best  mordant 
for  lakes,  those  of  iron,  tin,  and  zinc  being  less 
satisfactory,  whilst  chromium  is  a  good  mordant  for 
darker  shades.  L.  S.  Theobald. 

Adsorption  linking.  I.  H.  Kautsky  and  E. 
Gaubatz  (Z.  anorg.  Chem.,  1930,  191,  382—413).— 
The  influence  of  the  chemical  constitution  (i.e.,  of  the 
single  atoms  and  ions)  of  various  adsorbents  with 
comparable  surfaces  on  tho  adsorption  of  different  gas 
molecules  has  been  studied.  Siloxen  (cf.  A.,  1929, 
257)  and  its  mono-,  tri-,  and  ponta-bromo-derivatives 
were  used  as  adsorbents.  Prom  X-ray  measurements 
with  calcium  disilicide  tho  surface  per  mol.  of  siloxen 
is  taken  to  be  929,300  m.2  The  sp.  gr.  of  these  sub¬ 
stances  increases  by  a  constant  amount  for  each 
bromine  atom  introduced,  and  it  may  be  assumed  that 
all  the  bromine  atoms  arc  linked  in  the  same  way. 
Adsorption  isotherms  have  been  determined  for  ethane 
and  for  carbon  dioxide.  Ethane  is  more  strongly 
adsorbed,  and  for  both  gases  tho  adsorption  (mols. 
gas./mol.  adsorbent)  increases  in  tho  order  mono- 
bromosiloxen,  siloxen,  tribromosiloxen,  pontabromo- 
siloxen.  The  factors  influencing  adsorption  are  dis¬ 
cussed  and  it  is  concluded  that  the  degree  of  adsorption 
is  determined  by  (a)  the  sign  of  the  electric  charge  of 
the  ions  in  the  surface  which  influences  the  polaris- 
ability  of  the  adsorbed  gas  molecule,  (ft)  the  con¬ 
stitution  of  tho  surface,  c.g.,  progressive  substitution 
of  hydrogen  by  bromine  atoms,  and  (c)  the  spacial 
configuration  of  the  surface.  An  apparatus  suitable 
for  the  determination  of  adsorption  isotherms  through 
a  wide  range  of  pressures  is  described.  The  following 
values  of  d  are  recorded  :  siloxen,  1-58;  mono-, 
hi-,  and  penta-bromosiloxen,  1-S5,  2-39,  and  2-917, 
respectively.  O.  J.  Walker. 

Adsorption  of  amphoteric  substances  by  col¬ 
lodion  membranes.  G.  Ettisch,  M.  Domonto- 
yrrscit,  and  P.  von  Mutzenbecher  (Naturwiss., 
1930,  18,  447— 448)— By  means  of  refractivity 


measurements  the  quantity  of  egg-albumin  adsorbed 
by  a  collodion  membrane  has  been  determined  as  a 
function  of  the  p„  of  the  solution.  There  is  a  sharp 
peak,  in  the  pu-adsorption  curve  at  the  isoelectric 
point.  Analogous  results  are  obtained  with  hsemo- 
globin,  serum-albumin,  and  serum-paraglobulin,  and 
also  with  non-colloidal  solutions  of  glycine.  A 
maximum  adsorption  of  gelatin  at  the  isoolectric 
point  is  not  shown  by  the  refractometric  method,  but 
is  rendered  evident  by  tho  reaction  of  the  adsorbed 
layer -with  auric  chloride  or  silver  nitrate  solution. 
The  existence  of  tins  maximum  is  explained  by  the 
decrease  at  the  isoelectric  point  of  the  affinity  of  the 
colloid  for  the  molecules  of  the  disperse  medium  and 
the  resulting  decrease  in  the  work  necessary  for  the 
removal  of  the  protein  from  the  solution. 

H.  F.  Gillbe. 

Thermodynamic  study  of  surface  tension, 
affinity,  and  speed  of  absorption.  VII.  R.  Defay 
(Bull.  Acad.  roy.  Bclg.,  1930,  [v],  16,  741 — 754). — 
The  formula  connecting  the  vapour  pressuro  of  a 
liquid  with  the  curvaturo  of  its  surface  is  generalised 
so  as  to  be  applicable  to  the  partial  pressuro  of  tho 
several  components  of  a  liquid  mixture. 

N.  M.  Bligii. 

Multimolecular  films.  R.  S.  Bradley  (Phil. 
Mag.,  1930,  [vii],  10,  323 — 326). — The  case  of  a  dipole 
chain  built  up  on  the  surface  of  the  adsorber  is 
theoretically  investigated,  regard  being  had  to  the 
polarisation  at  optical  frequencies  of  tho  adsorbed 
molecules  and  the  interaction  between  the  latter  and 
their  electrical  images  in  the  surface.  The  latent 
heat  of  evaporation  of  tho  outside  layer  of  molecules 
of  a  water  film  3  molecules  thick  is  evaluated,  giving 
8600  g.-cal.  per  mol.,  and  this  agrees  well  with  Lenher’s 
value  for  the  case  of  a  film  5  molecules  thick,  viz., 
9100  g.-cal.  W.  Good. 

Phase  diagram  for  unimolecular  films.  C.  G. 
Lyons  and  E.  K.  Rideal  (Proc.  Camb.  Phil.  Soc., 
1930,  26,  419 — 420). — Tho  analogy  between  two- 
and  three-dimensional  systems  is  briefly  shown. 

W.  Good. 

Density  of  ammonium  nitrate  solutions. 
F.  M.  A.  Hoec  (Z.  anal.  Chem.,  1930,  81,  114 — 
116).— The  d  of  20,  30,  40,  50,  60,  70,  and  80% 
solutions  of  ammonium  nitrate  at  20°,  40°,  60°,  80°, 
and  100°  arc  tabulated  together  with  the  composition 
and  d  of  solutions  saturated  with  the  salt  at  these 
temperatures  and  at  temperatures  between  105°  and 
230°.  A.  R.  Powell. 

Fluorescence  of  solutions.  Variation  of  the 
polarisation  with  the  concentration  and  the 
influence  of  a  non-fluorescent  dye.  (Mlle.)  Y. 
Cauchois  (J.  Glum,  phys.,  1930,  27,  336—345).— 
The  degree  of  polarisation  of  the  fluorescent  light 
emitted  by  solutions  of  fluorescein  in  glycerol  and  in 
dextrose  decreases  with  increase  of  concentration. 
Tho  fluorescence  of  aqueous  fluorescein  solutions 
diminishes,  and  the  polarisation  of  the  light  increases, 
if  the  concentration  of  a  co-existing  non-fluorescent 
coloured  substance  such  as  ammoniacal  copper  sul¬ 
phate  is  increased.  H.  F.  Gellbe. 

Cryoscopic  study  of  the  molecular  equilibrium 
of  resorcinol  in  aqueous  solutions  of  calcium, 
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barium,  and  magnesium  chlorides  and  ammon¬ 
ium  and  magnesium  sulphates.  C.  R.  M. 
Tuttle  (J.  Chiin.  plivs.,  1930,  27,  307— 328).— In 
0-25.il/-soiutions  of  calcium,  barium,  and  magnosium 
chlorides  resorcinol  exists  as  double  and  single  mole¬ 
cules  at  concentrations  from  0-25  to  0-625,  0-25  to 
0-G25,  and  0-25  to  0-500 M,  respectively.  Equilibrium 
between  single  and  triple  molecules  exists  at  resorcinol 
concentrations  from  TO  to  2 -Oil/  for  all  three  chlorides. 
In  0-625.il/-solutions  of  the  chlorides  the  limiting 
equilibrium  concentrations  are  but  slightly  different. 
The  crvoscopic  constants  of  the  three  chlorides  have 
been  measured  and  the  degrees  of  hydration  calculated 
at  various  concentrations.  In  0-25.il/-solutions  of 
ammonium  and  magnesium  sulphates  there  exists  an 
equilibrium  between  single  and  double  moloculcs  of 
resorcinol  at  concentrations  from  0-25  to  0-625  and 
0-25  to  0-50.1/,  respectively,  and  betwoen  single  and 
triple  molecules  at  concentrations  from  TO  to  2-0 
and  TO  to  2-375.il/,  respectively ;  at  higher  sulphate 
concentrations  the  equilibria  are  shifted  slightly.  The 
degrees  of  hydration  of  the  two  sulphates  at  various 
concentrations  have  been  determined  from  the  cryo- 
scopic  constants  :  although  ammonium  sulphate  has  a 
smaller  constant  than  sodium  chloride,  it  is  hydrated 
to  approximately  the  same  extent  at  equivalent 
concentrations.  H.  F.  Gillbe. 

Lyophile  and  lyopliobe  sols.  F.  J.  Nellen- 
steyn  (Chcm.  Wcckblad,  1930,  27,  506—507).— 
The  accepted  colloid-chemical  nomenclature  is  criti¬ 
cised,  and  it  is  proposed  to  divide  sols  according  to  the 
absence  or  presence  of  insoluble  nuclei.  The  degree  of 
hydratation  in  hydrophile  sols  is  not  regarded  as  highly 
characteristic ;  the  most  important  factor  for  stability 
is  the  surface  tension  at  the  boundary  between  the 
micelle  and  the  medium.  S.  I.  Levy. 

Optical  analysis  of  some  colloidal  silver 
solutions  and  discussion  of  the  results  obtained. 
F.  Rimattei  (Rev.  gen.  Colloid.,  1930, 8,  145 — 160). — 
The  extinction  coefficients  of  aqueous  solutions  of 
“  argyrol  ’’  have  been  measured  and  the  variation  of 
the  values  with  the  wave-length  of  light  and  with  the 
concentration  of  the  sol  has  been  determined.  The 
extinction  coefficient  is  not  affected  by  temperature 
over  the  range  investigated,  but  decreases  slowly  when 
the  sol  is  kept.  The  spectrophotometric  method  can 
bo  used  for  determining  the  concentration  of  silver 
sols ;  for  “  argyrol  ”  solutions  varying  in  concentration 
from  0-6  X  10" 3  to  0-00S57  X  10~3  the  error  of  the 
method  is  1 — 4%.  This  shows  an  advantage  over 
determinations  made  in  a  colorimeter  (error  4 — S%) 
and  those  made  by  matching  against  a  standard  scale 
of  tubes  (error  13%).  E.  S.  Hedges. 

State  of  dispersion  of  cellulose  in  cuprammon- 
ium  solvent  as  determined  by  ultracentrifuge. 
A.  J.  Stamm  (J.  Amer.  Chcm.  Soc.,  1930,  52,  3047— 
3062). — The  sedimentation  by  ultracentrifuge  of  pure 
cotton  lintei-s  a-eelluloso  in  cuprammonium  solvent 
(0-3 — 1-28%  Cu,  14-8 — 22-0%  NH3)  has  been  studied 
at  20°  by  the  refraction  met  hod  (Lamm,  A.,  1929,  129, 
1234).  The  specific  sedimentation  velocity  is  practi¬ 
cally  independent  of  the  concentrations  of  copper  and 
ammonia,  but  decreases  slightly  with  increasing  con¬ 
centration  of  cellulose  (0-025 — 0-5%).  The  diffusion 


constant  is  independent  of  the  concentration  of  copper, 
decreases  with  decrease  of  ammonia,  and  increases 
markedly  with  decrease  of  cellulose,  but  values  for 
fresh  solutions  are  considerably  smaller  than  for  old 
solutions.  The  apparent  ageing  of  the  solutions  is  due 
to  the  oxygen  of  the  air,  which  causes  a  greater  dis¬ 
persion  of  the  cellulose  particles.  The  results  arc 
explained  on  the  basis  of  the  gelation  of  the  system. 
The  ccllulosc-cuprammonium  complex  is  mono- 
disperse  and  the  mol.  wt.  is  55,000 :[-7000,  which  on  a 
copper-free  basis  is  40,000^5000  (cf.  Herzog  and 
Kruger,  A.,  1926,  903).  An  experiment  with  0-26% 
viscose  in  2-2%  sodium  hydroxide  indicates  that  the 
mol.  wt.  of  cellulose  xanthatc  is  approximately  the 
same  as  for  the  above  cellulose. 

The  cuprammonium  solvent  contained  polydispcrso 
particlos  (copper  hydroxide?)  6-5  to  >20 ggin diameter 
and  with  sedimentation  velocities  10 — 100  times  as 
groat  as  that  of  the  cellulose  particles. 

J.  G.  A.  Griffiths. 

Differences  between  the  state  of  dispersion  ol 
isolated  wood  cellulose  and  cotton  cellulose  in 
cuprammonium  solvent.  A.  J.  Stamm  (J.  Amer. 
Chcm.  Soc.,  1930,  52,  3062— 3067).— The  ultra¬ 
centrifuge  method  shows  that  absorbent  cotton  and 
cotton  linters  filter  paper  in  cuprammonium  solvent 
consist  almost  entirely  of  particles  similar  to  those  of 
cotton  lintcre  a-ccllulosc  (cf.  precoding  abstract),  but 
the  first  also  contains  a  small  quantity  and  the  second 
a  somewhat  larger  quantity  of  constituents  of  finer 
dispersion  the  proportion  of  which  dccreasos  with 
increasing  a-ccllulosc  content. 

Sulphite  pulp  a-ccllulosc,  bleached  sulphite  pulp, 
Cross  and  Bcvan  aspen  wood,  and  white  spruce 
celluloses  all  contain  in  various  proportions  material 
of  the  same  mol.  wt.  as  that  of  cotton  cellulose  together 
with  particles  of  one  half  this  mol.  wt.  and  molecular 
spccios  of  still  finer  dispersion. 

J.  G.  A.  Griffiths. 

Formation  of  starch  paste.  S.  V.  Gorbatschev 
(Biochcm.  Z.,  1930,  224,  91 — 101).— The  temperature 
of  conversion  of  starch  from  the  granular  into  the 
dispersed  (paste)  form  is  followed  by  the  iodine 
reaction  in  different  media  and  in  presence  of  different 
ions.  Alkali  thiocyanates,  iodides,  and  bromides 
facilitate  the  formation  of  the  dispersed  form,  whilst 
the  sulphates  and  chlorides  of  lithium,  magnesium, 
calcium,  and  aluminium  act  as  stabilisers.  ‘Paste 
formation  is  not  a  specific  reaction  between  starch  and 
water,  but  may  be  effected  with  other  media  providing 
the  dielectric  constant  is  sufficiently  large  (glycerol). 
Using  an  aqueous  medium,  the  effect  of  dissolved 
materials  on  the  temperature  of  paste  formation 
depends  on  whether  they  increase  or  diminish  the 
adsorption  of  water  by  starch.  Substances  which 
neutralise  the  electric  field  of  the  hydrogen  ions  which 
arc  adsorbed  on  the  surface  of  the  starch  increase  the 
power  of  starch  to  adsorb  water  and  thereby  depress 
the  temperature  of  paste  formation  (of.  A.,  1927,  i-~. 
1174).  P.  W.  ClutterbitcK. 

Heating  of  solutions  and  emulsions  by  electro¬ 
static  fields.  W.  H.  Marshall  (J.  Gen.  Physiol, 
1930,  13,  637— 646).— The  rate  of  rise  of  temperature 
of  sodium  chloride  solutions  and  water  was  found  o 
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depend  on  the  potential  gradient  employed  as  well  as 
on  the  frequency.  For  potential  gradients  greater 
than  about  70  volts  pier  mm.  the  absorption  increases 
rapidly  with  increase  of  frequency.  For  low  potential 
gradients  this  relationship  doc3  not  hold.  The 
absorption  figures  for  water  decrease  with  exposure, 
dropping  to  about  40%  of  the  original  values.  This 
decrease  of  absorption  is  not  shown  by  the  sodium 
chloride  solutions.  Emulsions  of  cottonseed  oil  in 
sodium  oleate  gavo  very  high  absorption  values.  This 
is  due  to  their  colloidal  structure.  G.  F.  Marhian. 

Stability  of  colloids.  H.  It.  Khuyt  (Rev.  gen. 
Colloid.,  1930,  8,  200 — 209). — A  summary  of  recent 
work  carried  out  in  the  author’s  laboratory  on  the 
general  problem  of  the  stability  of  colloids  and  the 
relation  of  lyophobic  to  lyophilic  colloids.  The  main 
conclusions  are  that  lyophobic  sols  owe  their  stability 
to  their  electric  charge,  whilst  lyophilic  colloids 
depend  mainly  on  their  hydration  for  the  stability  and 
partly  also  on  electric  charge.  In  some  cases,  how¬ 
ever,  such  as  aqueous  sols  of  gelatin  and  albumin, 
hydration  alone  is  sufficient,  since  the  sol  persists  ifi  the 
isoelectric  state,  but  in  a  colloid  like  casein,  hydration 
alone  is  insufficient  to  keep  the  sol  stable  and  the 
particles  have  to  be  charged  by  addition  of  acid  or 
alkali.  This  constitutes  a  change  in  the  direction  of 
lyophobic  properties.  A  reply  is  made  to  the  criti¬ 
cisms  of  Lumiero  (A.,  1929,  392).  Recent  work  con¬ 
firms  the  idea  of  discontinuous  charges  distributed  at 
points  on  the  surface  of  the  particles,  and  the  hydration 
factor  of  stabilisation  is  rendered  more  definite  by 
recent  experiments  on  coacervation  and  the  effect  of 
hydrated  colloids  on  the  depression  of  the  f.  p. 

E.  8.  Hedges. 

Structure  of  colloids.  A.  Luahere  (llev.  gen. 
Colloid.,  1930,8,  209 — 211). — A  reply  to  the  arguments 
of  Kruyt  (cf.  preceding  abstract).  The  properties  of 
tho  typically  hydrophobic  and  hydrophilic  colloids 
copper  ferrocyanide  and  gelatin  are  contrasted  and  it 
is  maintained  that  there  is  as  great  a  physico-chemical 
divergence  as  botween  colloids  and  crystalloids.  It 
B  not  feasible,  therefore,  to  treat  lyophilic  and 
lyophobic  sols  on  the  same  linc3.  E.  8.  Hedges. 

Stability  of  organo-metallic  sols.  I.  In¬ 
fluence  of  electrolytes  and  non-electrolytes  on 
coagulation.  N.  A.  Yajnik,  D.  N.  Coyle,  and  C. 
Bahn  (J.  Chim.  phys.,  1930,  27,  386— 397).— The 
coagulation  of  zinc-acetone  and  copper-alcohol  sols 
Prepared  by  Bredig’s  method  has  been  investigated. 
The  order  of  influence  of  electrolytes  is  the  same 

for  hydrosols.  Addition  of  ethyl  alcohol,  ethyl 
ether,  and  chloroform  accelerates  the  coagulation 
of  the  zinc-acetone  sol,  and  ethyl  ether  and  glycerol 
behave  similarly  with  the  copper-alcohol  sol.  The 
non-electrolytcs  exert  their  greatest  influence  at 
concentrations  of  30— G0%.  C.  W.  Gibby. 

Coagulation  of  von  Weimarn's  AuF  sols.  II. 
“■  Iwase  (Sci.  Papers  Inst.  Phys.  Cliem.  lies.  Tokyo, 
1930,  14,  1—11) —The  stability  of  von  Weimarn’s 
!?okl  sols  towards  coagulation  by  sodium  and  barium 
chlorides  has  been  studied  with  reference  to  the 
hydrogen-ion  concentration,  and  the  effect  of  varying 
jhe  concentrations  of  potassium  hydroxide  and  of 
formaldehyde  has  been  determined.'  The  results  are 


presented  in  the  form  of  a  graph  in  which  the  co-ordin¬ 
ates  arc  the  amounts  of  reducing  agent  and  of  alkali 
used  in  preparing  the  sols.  The  graph  shows  that  the 
sols  fall  into  three  regions  :  (1)  a  region  of  incomplete 
reduction,  where  the  sols  are  blue  or  violet,  (2)  a  stable 
region,  where  reduction  is  complete  and  tho  sols 
remain  red,  and  (3)  an  unstable  region,  where  reduction 
is  complete,  but  the  sols  turn  violet  when  kept.  The 
finest  red  gold  sols  arc  obtained  in  the  region  0-001 — 
0-0035Ar-potassium  hydroxide,  and  in  this  region  the 
concentration  of  the  formaldehyde  is  of  little  import¬ 
ance.  The  most  stable  gold  sols  are  generally  acidic 
or  almost  neutral.  E.  8.  Hedges. 

Measurement  of  the  forces  operating  during 
coagulation.  A.  von  Buzagh  (Naturwiss.,  1930, 
18,  444 — 147). — The  forces  operating  during  the 
coagulation  of  a  colloid  have  been  investigated  by 
determining  the  number  of  particles  which  on  sedi¬ 
mentation  adhere  to  a  horizontal  surface  under 
specified  conditions  and  also  the  force  required  for 
their  displacement  as  derived  from  tho  minimum 
angle  a  to  which  the  plate  must  be  tilted  to  cause 
movement  of  the  particles.  This  type  of  adherence  is 
essentially  an  intcrfacial  phenomenon,  since  there 
exists  a  maximum  particle  size  above  which  it  ceases 
to  exist ;  there  is  also  a  lower  limit  governed  by  the 
inability  of  the  particle  to  approach  sufficiently  near 
to  the  surface  on  account  of  its  surrounding  solvent 
envelope  remaining  undeformed  by  the  weight  of  tho 
particle.  In  course  of  time,  however,  tho  deformation 
of  those  particles  nearest  to  the  surface  increases, 
mainly  on  account  of  thermal  movements.  The 
adherence  of  the  smaller  particles  thus  increases  with 
age,  whereas  that  of  the  larger  particles  remains 
unaltered,  since  by  reason  of  their  mass  tho  envelope 
is  easily  deformed  and  the  particle  is  less  readily 
influenced  by  thermal  movements.  Tho  specific 
adherence  p  may  be  calculated  for  a  certain  range  of 
particle  sizes  from  tho  equation  p=f(a— as)—g  sin  a, 
where  l  is  the  length  of  side  of  the  particle  (assumed 
cubical),  and  <r  and  a,  are  the  densities  of  the  particles 
and  of  tho  medium,  respectively.  It  is  possible  also 
by  application  of  this  equation  to  decide  as  to  the 
nature  of  the  envelope  surrounding  any  given  type 
of  colloidal  particle.  Simultaneous  measurements  of 
the  adherence  and  cataphorcsis  indicate  that  on 
addition  of  eleetroljrte  the  Freundlich  potential  varies 
on  account  of  changes  both  of  the  charge  and  of  the 
envelope  thickness.  In  certain  cases  these  two  vari¬ 
ables  change  in  the  same  sense,  and  the  variations  of 
tho  potential  and  of  tho  adherence  follow  a  parallel 
course,  the  latter  being  a  maximum  when  the  former 
is  a  minimum,  i.e.,  at  the  isoelectric  point;  in  such 
cases  only  is  tho  potential  an  indication  of  the  stability 
of  the  colloid.  On  tho  other  hand,  the  stability  of 
lyophobic  colloids  at  the  isoelectric  point  is  due  to 
changes  in  the  opposite  sense  of  the  charge  and  the 
envelope  thickness.  H.  F.  Gillbe. 

Swelling  of  cellulose,  and  its  affinity  relations 
with  aqueous  solutions.  II.  Acidic  properties 
of  regenerated  cellulose  illustrated  by  the 
absorption  of  sodium  hydroxide  and  water  from 
dilute  solutions,  and  the  consequent  swelling. 
8.  M.  Neale  (J.  Text.  Inst.,  1930,  21,  t225 — 230). — 
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Tho  value  for  the  ionisation  constant  of  regenerated 
colluloso  chosen  arbitrarily  (this  vol.,  417)  has  been 
fixed  more  precisely,  and  the  reality  of  such  a  constant 
is  confirmed  by  confining  observations  to  dilute  solu¬ 
tions  of  sodium  hydroxide  (below  0-5  rnolal)  for  which 
precise  thermodynamic  measurements  have  been  made 
by  other  workers.  The  valuo  TS4xlO*14  at  25°  is 
now  obtained,  but  the  adoption  of  this  in  place  of  the 
approximate  figure  assumed  earlier  is  without  serious 
effect  on  the  quantitative  relations  discussed  pre¬ 
viously.  Tho  swelling/concentration  curve  for 
cellulose  and  dilute  sodium  hydroxido  has  been  estab¬ 
lished,  and  its  shape  is  in  accordance  with  the 
theoretical  considerations  previously  laid  down. 

B.  P.  Ridge. 

Osmotic  pressure  of  gelatin  solutions  in  equi¬ 
librium  with  magnesium  chloride.  G.  S.  Adair 
and  E.  H.  Callow  (J.  Gen.  Physiol.,  1930, 13,  S19 — 
830). — Tho  osmotic  pressures  of  solutions  of  gelatin 
of  different  concentrations  (1 — 10  g.  per  100  c.c.), 
in  equilibrium  with  4AT-,  6 N-,  and.  9Ar-solutions  of 
magnesium  chloride  have  been  determined.  The 
osmotic  pressure  was  found  to  increase  more  rapidly 
than  the  concentration  of  gelatin,  representing  a  high 
b  value  in  tho  equation  p(F— b)—RT.  Measure¬ 
ment  of  the  membrane  potentials  showed  that  this 
effect  could  not  be  duo  to  an  unequal  distribution  of 
diffusible  ions.  Hydration  of  the  protein  molecules 
is  insufficient  to  account  for  the  high  b  term.  It  is 
suggested  that  inter-ionic  or  inter- molecular  faces 
may  cause  these  high  osmotic  pressures  in  con¬ 
centrated  solutions.  G.  F.  Marrian. 

X-Ray  structure  of  gelatin  micelles.  W. 
Abitz,  0.  Gerngross,  and  K.  Herrmann  (Naturwiss., 
1930,  18,  754 — 755). — The  X-ray  diagram  of  gelatin 
is  very  complex,  but  moderately  swollen  gels  on 
dilation  give  a  fibre-type  diagram  similar  to  that  of 
collagen.  Careful  work  has  shown  that  undilated  gels 
exhibit  a  similar,  although  less  intense,  diagram,  and, 
further,  that  preliminary  dilatation  is  not  necessary 
to  produce  these  effects.  The  splitting  up  of 
amorphous  rings  and  tho  origin  of  dilatation  diagrams 
arc  obviously  cohesive  processes.  These  results  are 
considered  together  with  the  available  chemical  data, 
and  it  is  suggested  that  in  gelatin  the  polypeptide 
chains  are  linked  by  amino-acid  residues  by  means 
of  a  van  der  Waals  cohesion  to  form  a  crystalline 
substance.  This  assumption  is  used  to  elucidato  the 
A'-ray  diagrams  and  to  explain  many  of  the  properties 
of  gelatin.  W.  R.  An GHS. 

Unequal  distribution  of  hydrogen  and  hydroxyl 
ions  in  cubes  of  gelatin  in  diffusion  equilibrium 
with  an  electrolyte  solution.  E.  J.  Bigwood 
(Compt.  rend.  Soc.  Biol.,  1929, 102,  600 — 601 ;  Chem. 
Zcntr.,  1930,  i,  1946). — When  gelatin  cubes,  prepared 
with  phenol-red  solution,  are  kept  at  0°  in  an  alkaline 
solution  of  the  same  indicator,  tho  thickness  of  the 
red  zone  around  the  yellow  centre  of  the  cubes  is 
practically  constant  for  several  days  and  is  independ¬ 
ent  of  the  volume  of  the  cube.  A.  A.  Eldridge. 

Electrokinetic  phenomena.  II.  Relation 
between  cataphoretic  and  electroendosmotic 
mobilities.  H.  A.  Abramson  (J.  Gen.  Physiol., 
1930,  13,  657 — 66S). — It  is  shown  that  van  dcr 


Grinten’s  data  (cf.  A.,  1926,  467)  relating  to  the 
electroendosmotic  velocity  (F£)  of  a  liquid  past  a 
surface,  and  the  cataphoretic  velocity  ( Vr)  of  a 
particle  of  that  surface  through  the  liquid,  lead  to 
VEIVp=2-\ — 2-S  instead  of  the  recorded  value  1-59. 
For  a  flat  or  round  glass  surface,  and  glass  or  quartz 
particles,  both  covered  with  a  layer  of  gelatin  or  egg- 
albumin,  Vn/V?  is  found  to  be  about  TOO. 

G.  F.  Marriax. 

Methods  of  the  kinetic  theory  of  gases.  G. 
"Jaffe  (Ann.  Physik,  1930,  [v],  6,  195 — 252).— 
Mathematical.  It  is  shown  that  Boltzmann’s  funda¬ 
mental  equation  of  motion  for  a  simple  gas  can  bo 
transformed  so  as  to  become  formally  identical  with 
the  author’s  fundamental  equation  of  motion  of 
radiation  in  an  anisotropic  field  of  radiation  [ibid., 
1922,  [iv],  68,  583 ;  1923,  [iv],  70,  457 ;  Physikal.  Z, 
1922,  23,  500).  The  methods  of  the  radiation  theory 
are  then  utilised  in  working  out  the  kinetic  theory, 
and  it  has  proved  possible  to  bring  the  behaviour  of 
gases  at  both  moderate  and  low  pressures  within 
the  scope  of  a  single  theory.  It.  Cuthdx. 

Historical  note  on  equilibrium  between  methyl 
alcohol  and  its  decomposition  products.  J.  I. 
Christlvnsen  (J.  Amer.  Chem.  Soc.,  1930,  52,  31G5). 
— Mainly  a  correction  of  statements  by  Lacy  and 
others  (this  vol.,  542).  J.  G.  A.  Griffiths. 

Kinetics  of  the  solvatation  of  iodine  and  the 
sexatomic  iodine  molecule.  J.  Gr6h  and  E. 
Takacs  (Z.  physikal.  Chem.,  1930,  149,  195—210). 
The  addition  of  iodine  to  erucic  acid  in  carbon  tetra¬ 
chloride  and  carbon  disulphide  solutions  occurs  less 
readily  in  the  presence  of  ether  than  in  the  pure 
solvents.  This  is  explained  by  assuming  that  in  the 
iodine  solution  an  equilibrium  exists  3I2=?===Ig  an^ 
that  only  the  sexatomic  iodine  molecules  react  with 
the  erucic  acid,  this  reaction  being  expressed  F+I6^ 
FI2-f-2I2.  Solvatation  of  the  I2  molecules  by  ether 
is  supposed  to  reduce  the  concentration  of  1 0  molecules, 
and  in  pure  ether  they  are  practically  non-existent- 
From  the  change  in  the  reaction  velocity  with  the 
ether  concentration  the  equilibrium  constant  of  tho 
solvatation  of  the  iodine  with  ether  has  been  calcu¬ 
lated.  Tho  velocity  of  decomposition  of  di-iodoerucic 
acid  has  also  been  investigated.  This  dissociation  is 
dependent  on  the  presence  of  a  trace  of  iodine  and 
therefore  supports  the  view  that  these  reactions  occur 
according  to  the  above  equation  and  also  supports 
the  conclusion  reached  previously  (A.,  1927,  7J>) 
concerning  the  existence  of  the  sexatomic  iodine 
molecule.  J.  W.  Smith. 


Hydrolysis  of  thorium  chloride.  E.  Chafvenit 
and  J.  Tonnet  (Bull.  Soc.  chim.,  1930,  [iv],  47,  701— 
703). — Conductivity  and  calorimetric  measureniens 
made  during  the  addition  of  sodium  hydroxide  to 
solution  of  thorium  tetrachloride  indicate  the  exis  - 
ence  of  a  “  thoryl  ”  radical  ThO  in  the  solution- 
Hydrolysis  takes  place  according  to  tho  equati 
ThCl4+2H30==Th(0H)2Cl2+2HCl.  C.  W.  Gibhy. 

Apparent  dissociation  constants  of  argiaiH® 
and  of  lysine  ;  apparent  heats  of  ionisation 
certain  amino-acids.  C.  L.  A.  Schmidt,  1-  ■ 
Kirk,  and  W.  K.  Appleman  (J.  Biol.  Cliem.,  T*1  I 
88,  285— 293).— At  25°  arginine  has  K'a,  3-32  Xiu  - 


GENERAL',  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1251 


A\  1-lOxlO'5,  K'b,  1'05 x  10~12,  isoelectric  point  at 
j)„  10-75  (at  0°  tlie  corresponding  figures  are  4-9  X 10~14, 
7-09X1O-6,  2  X 10"13,  and  11-55).  Lysine  has  K'0l 
2-95 X10-11  at  25°,  4-9  x  10~12  at  0°,  K'bt  0-89  XlO'5  at 
25°,  7-4 X  10-«  at  0°,  K\  1  -52 x  10'12  at  25°,  l-82x  EH3 
at  0°,  isoelectric  point  pn  9-74  at  25°  and  10-56  at 
0°.  From  these  and  similar  figures  arc  calculated 
the  heats  of  ionisation  of  the  various  groups  of 
arginine,  histidine,  lysine,  and  also  of  aspartic  and 
glutamic  acids.  C.  R.  Harington. 

Conductance  and  activity  coefficients  of  glut¬ 
amic  and  aspartic  acids  and  of  their  mono¬ 
sodium  salts.  W.  M.  Hoskins,  M.  Eandall,  and 
C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1930,  88,  215 — 
239). — Measurements  of  the  conductivity  (0°)  and  of 
the  depression  of  the  f.  p.  are  recorded.  The  con¬ 
ductivity  data  indicate  that  the  free  amino-acids  are 
but  little  ionised,  whilst  the  sodium  salts  are  highly 
dissociated.  The  figures  for  the  f.-p.  depression  have 
been  subjected  to  thermodynamic  interpretation 
leading  to  the  derivation  of  the  activity  coefficients  of 
the  free  amino-acids  and  of  their  salts  considered  as 
univalent  electrolytes,  and  also  of  the  undissoeiated 
portions  of  the  amino-acids.  Tho  results  suggest 
that  the  undissoeiated  portions  of  the  free  acids  exist 
in  solution  as  neutral  micelles,  whilst  the  ionised  parts 
of  the  salts  exist  to  a  small  extent  as  ionic  micelles. 
For  the  characterisation  of  a  weak  acid  which  forms 
micelles  the  use  of  the  “  overall  ”  activity  coefficient 
is  to  be  preferred  to  that  of  the  dissociation  constant. 

C.  R.  Harington. 

Stability  of  cyanohydrins.  II.  Dissociation 
constants  of  cyanohydrins  derived  from  methyl 
alkyl  and  phenyl  alkyl  ketones.  A.  Lapworth 
and  R.  H.  F.  Manske  (J.C.S.,  1930,  1976—1981; 
cf.  A.,  1928,  1245).— A  number  of  methyl  alkyl 
kotones  and  phenyl  alkyl  ketones  have  been  prepared 
in  pure  condition  and  the  dissociation  constants  of 
their  cyanohydrins  determined  at  20°.  Ecplacement 
of  an  a-hydrogen  atom  in  the  alkyl  group  usually 
increases  the  stability  of  the  corresponding  cyano¬ 
hydrin  ;  a  decrease  is  observed  in  passing  from 
methyl  isopropyl  ketone  to  methyl  Zeri. -butyl  ketone. 
Replacement  of  a  [3-hydrogen  atom  by  methyl  usually 
decreases  the  stability  of  the  cyanohydrin.  A  direct 
influence  of  the  substituent  on  the  CO  or  C(OH)-CN 
groups  is  suggested,  comprising  a  stabilising  “  steric 
effect  ”  and  a  destabilising  “  electropolar  effect,”  the 
former  possibly  being  connected  with  the  function  a 
in  van  der  Waals’  equation.  H.  I.  Downes. 

Dependence  of  the  osmotic  coefficient  on  the 
structure  of  the  ions.  II.  Thermo-electric 
apparatus  for  measurement  of  f.-p.  depression 
in  dilute  solutions  of  electrolytes.  L.  Ebert  and 
J-  Lange  (Z.  physikal.  Chem.,  1930,  149,  389 — 407 ; 
«•  A-,  1929,  266).— The  construction  and  manipul¬ 
ation  of  a  modified  form  of  Randall  and  Vanselow’s 
apparatus  (A.,  1925,  ii,  33)  suitable  for  determining 
t-p.  depressions  in  0-001 — 0-liY  aqueous  solutions  are 
described.  R.  Guthill. 

Activity  of  ions  in  concentrated  solutions.  J. 
™oszt  (Mitt,  borg.-hiitt.  Abt.  Hochsch.  Soprow, 
J^-9,  G  pp. ;  Chem.  Zentr.,  1930,  i,  1830 — 1831). 
Orocein-scarlet  W  is  a  suitable  indicator  for  the 


interval  pR  —0-3  to  — 1,  and  neutral-red  for  the 
interval  pa  +1-0  to  —0-3.  A  rise  in  the  acidity  with 
increasing  concentration  of  hydrochloric  acid  is 
indicated,  whilst  the  specific  conductivity  curve 
exhibits  a  maximum  at  5-5AL  Crocem-scarlct  remains 
red  in  96%  acetic  acid,  whilst  neutral  red  indicates 
increasing  acidity  (blue)  with  increasing  concentration. 
The  indicators  are  no  longer  dissociated  in  media  of 
low  dielectric  constant.  Many  acid  indicators  in 
organic  solvents  of  low  dielectric  constant  and  free 
from  acid  exhibit  their  acid  colour. 

A.  A.  Eldridge. 

Ionic  entropy  and  solvation.  H.  Ulich  (Z. 
Elektrochem.,  1930,  36,  487 — 506). — A  new  method 
for  calculating  the  hydration  numbers  of  monatomic 
ions  is  described.  The  values  obtained  agree  with 
those  calculated  from  the  ionic  mobilities.  Tho 
connexion  established  between  partial  ionic  entropy 
and  ionic  mobility  permits  the  calculation  of  the  one 
quantity  from  the  other.  H.  I.  Downes. 

Complexity  of  phosphorus  pentoxide.  I.  A. 
Smits  [with  H.  W.  Deenum]  (Z.  physikal.  Chem., 
1930, 149,337 — 363). — The  results  previously  obtained 
for  the  vapour  pressure  of  the  metastablc  volatile 
form  of  phosphorus  pentoxide  (A.,  1925,  ii,  208 ; 
Hoeflake  and  Scheffer,  A.,  1926,  342)  have  been  con¬ 
firmed.  This  form  represents,  not  a  polymorphic 
modification,  but  a  mixed  crystal  not  in  internal 
equilibrium,  for  by  rapid  heating  it  can  be  super¬ 
heated  far  above  the  unary  stable  triple  point,  and 
moreover  its  vapour  pressure  can  be  considerably 
reduced  by  partial  distillation.  The  rate  at  which 
equilibrium,  represented  by  the  stablo  form,  is 
approached  is  slow  even  at  400°.  By  assuming  the 
existence  of  two  kinds  of  molecules  forming  a  pseudo- 
binary  system  with  a  eutectic,  tho  behaviour  of  the 
system  is  satisfactorily  explained  by  the  author’s 
theory  of  allotropy,  and  the  equilibrium  diagram 
has  been  constructed.  R.  Cuthill. 

Phase-rule  study  of  the  cobalt  chloride  colour 
change.  H.  Bassett  and  (in  part)  H.  H.  Crouciier 
(J.C.S.,  1930,  1784— 1819). — The  systems  CoCL- 
HC1-H20,  CoCl,-MgCl2-H20,  CoCl8-HgCl.,-H20,  and 
CoCl2-ZnCl2-H20  have  been  examined  at  25°  and  the 
first  also  at  0°,  —15°,  and  — 20°.  Mo  compound  of 
cobalt  chloride  and  hydrogen  chloride  could  be 
isolated,  but  the  blue  compound  CoCl2,MgCl2,SH20 
and  the  red  compound  CoCl2,HgCi2,4H20  are  obtained. 
Cobalt  and  zinc  chlorides  yield  five  series  of  red  solid 
solutions,  each  containing  as  one  constituent  a 
hydrate  ZnCl2,?tH20,  wherein  n  is  respectively  3,  24, 
1§,  11,  and  1$.  It  appears  from  consideration  of 
these  complex  salts  that  all  cobalt  chloride  solutions 
contain  in  equilibrium  the  red  cations  :  [Co(H,0)6]", 
[Co(H20)4]‘\  [Co2(H2O)10]"",  [Co2(H20)fij'"', 

|  ^°(H  O).  1  ’  anc^  Line  anions  :  J  c’o^3q  j  , 
[CoCljl" ;  in  some  cases  the  blue  non-ionised  cobalt 
chloride  is  indicated.  No  evidence  of  other  theoreti¬ 
cally  possible  ions  was  obtained.  The  simple  dehy¬ 
dration  theory  and  the  “  variable  co-ordination  ” 
theory  of  the  colour  change  are  not  supported  by  the 
data,  and  the  phenomena  are  regarded  as  being  deter¬ 
mined  by  the  possibility  of  electron  transfer  between 
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different  quantum  levels.  The  electronic  shifts 
responsible  for  the  red  and  blue  colours  are  considered 
and  suggestions  made.  Some  previous  statements 
relative  to  the  hydrates  of  zinc  chloride  are  corrected. 

H.  I.  Downes. 

Equilibrium  between  acetone  and  salts. 
W.  R.  G.  Bell,  0.  B.  Rowlands,  I.  J.  Bameokd, 
W.  G.  Thomas,  and  W.  J.  Jones  (J.C.S.,  1930,  1927— 
1931). — The  solubilities  of  calcium  chloride,  iodide, 
and  nitrate,  strontium  bromide,  barium  bromide, 
sodium  iodide,  lithium  chloride  and  bromide,  nickel 
bromide,  cobalt  chloride  and  bromide,  and  zinc 
bromide  in  absolute  acetone,  and  the  composition  of 
the  solid  phases  in  equilibrium  with  the  saturated 
solutions  have  been  determined.  For  barium, 
lithium,  and  sodium  bromide  the  solid  phases  arc  the 
non-solvated  salts ;  for  the  remainder  the  solid 
phases  arc  represented  by  acctonatcs.  Transition 
points  at  which  the  acctonatcs  of  cobalt  chloride, 
zinc  bromide,  lithium  bromide,  and  sodium  iodide 
are  converted  into  the  non-solvated  salts,  and  the 
scsquiacetonatc  of  strontium  bromide  into  the  rnono- 
acctonate  have  been  established.  The  dissociation 
pressures  of  thcacctonatesof  sodium  iodide,  magnesium 
chloride,  strontium  bromide,  calcium  nitrate,  cobalt 
chloride  and  bromide  have  been  determined  between 
0°  and  —30° ;  the  data  show  that  log  P  is  a  rectilinear 
function  of  1  IT.  This  relation  permits  the  calcu¬ 
lation  of  heats  of  dilution  and  affinities  of  salts  for 
acetone.  H.  I.  Downes. 

Solubility  curves  of  mixtures  and  solid  solu¬ 
tions.  J.  H.  Nortiirop  and  M.  Kunitz  (J.  Gen. 
Physiol.,  1930,  13,  781 — 791). — Systems  of  two  solid 
components  (mixture  or  solid  solution)  in  contact 
with  a  liquid  phase  are  considered  from  a  theoretical 
point  of  view.  Assuming  that  such  systems  follow 
the  phase  rule  and  Raoult’s  law,  the  relative  amounts 
and  solubilities  of  the  two  solid  components  may  be 
calculated  from  the  solubility  curve  of  the  mixture  or 
solid  solution.  G.  F.  Marrian. 

Equilibrium  in  the  molten  state  between 
calcium,  sodium,  and  their  chlorides.  E.  Rinck 
(Compt.  rend.,  1930,  191,  404 — 406). — Contrary  to 
the  results  of  Lorenz  and  Winzer  (A.,  1929,  050, 
1229),  which  are  based  on  defective  analysis,  it  is 
shown  that  the  equilibrium  data  for  Ca-(-2NaCl^=i: 
2Na+CaCL  at  S50 — 1100°  conform  to  the  require¬ 
ments  of  the  phase  rule.  The  liquid  phase  contains 
71%  CaCL,  and  the  solid  phases  13%  Ca  and  17%  Na, 
respectively.  J.  Grant. 

Ternary  system  carbamide-ammonium 
nitrate-sodium  nitrate.  W.  J.  Howells  (J.C.S., 
1930,  2010 — 2017). — The  equilibrium  diagram  shows 
three  main  areas  or  saturation  surfaces  in  the  largest 
of  which  sodium  nitrate  is  precipitated  as  the  solid 
phase.  The  curves  afford  evidence  of  the  transition 
of  regular  to  rhombohedral  ammonium  nitrate.  The 
transition  of  rhombohedral  to  a-rhombic  ammonium 
nitrate  at  S30  is  not  observed,  possibly  because  the 
latter  is  not  readily  formed  in  the  presence  of  carb¬ 
amide.  The  composition  at  the  ternary  eutectic 
point  (37-1°)  is,  in  mol.-%  :  52-4%  CO(NH2)2,  41-5% 
NHjNO.,,  6-1  %  KaN03,  and  these  are  in  the  inverse 
order  of  the  m.  p.  H.  I.  Downes. 


Equilibria  in  the  ammonium  carbamate- 
carbamide-water-ammonia  system.  H.  J, 
Krase  and  V.  L.  Gaddy  (J  .Amer.  Chern.  Soc.,  1930, 
52,  30S8 — 3093;  cf.  Fichter,  Steiger,  and  Stanisch, 
A.,  1919,  i,  69). — Equilibria  at  155°  have  been  reached 
both  from  the  ammonium  carbamate  and  the  carb¬ 
amide  sides  in  the  presence  of  excess  of  ammonia. 
The  conversion  of  carbamate  ammonia  into  carbamide 
is  increased  from  44%  to  about  84%  when  the  excess 
of  ammonia  is  raised  from  0  to  280%,  but  further 
additions  are  likely  to  have  little  effect.  Carbon 
dioxide  does  not  have  a  dehydrating  action  similar 
to  ammonia.  J.  G.  A.  Griffiths. 

Heat  of  combustion  of  salicylic  acid.  P.  E. 
Verkade  and  J.  Coops  (Rec.  trav.  chim.,  1930,  49, 
S64 — S65). — Polemical  against  KcfTior  (this  vol., 
702).  J.  A.  V.  Butler. 

Calorimetric  researches.  E.  Berner  (Rec. 
trav.  chim.,  1930,  49,  861 — 863). — Some  of  tho  figures 
given  by  Kefiler  (this  vol.,  702)  for  the  heat  of  com¬ 
bustion  of  salicylic  acid  are  incorrectly  quoted.  It 
is  pointed  out  that  Keffler's  results  support  the 
author’s  value.  J.  A.  V.  Butler. 

Heat  of  formation  of  molecular  oxygen.  L.  C. 
Copeland  (J.  Amer.  Clicm.  Soc.,  1930, 52, 2580—2581). 
— A  provisional  value  afforded  by  direct  measurement 
is  165,000  ±  5000  g.-cal.  J.  G.  A.  Griffiths. 

Heat  of  formation  of  molecular  oxygen.  IV.  H. 
Rodebusii  and  S.  M.  Troxel  (J.  Amer.  Chern.  Soc., 
1930,  52,  3467 ;  cf.  Copeland,  preceding  abstract).— 
When  precautions  are  taken  to  eliminate  spurious 
heat  effects  in  the  calorimeter,  the  heat  of  formation 
of  molecular  oxygen  by  direct  determination  is 
131,000  g.-cal.  Mctastablc  atoms  do  not  roach  the 
calorimeter.  J.  G.  A.  Griffiths. 

Heat  of  formation  of  zinc  oxide.  C.  G.  Maier 
(J.  Amer.  Chern.  Soc.,  1930,  52,  2159 — 2170;  cf. 
Parks  and  others,  A.,  1928,  22). — A  calorimeter  with 
special  features  and  involving  the  use  of  tantalum 
and  bakclitc,  which  arc  resistant  to  corrosion,  is 
described.  The  heats  of  dissolution  of  zinc  oxideand 
zinc  in  hydrocliloric  acid  have  boon  rodotermined 
(cf.  Richards  and  Thorvaldson,  A.,  1922,  ii,  475; 
Richards  and  Burgess,  A.,  1910,  ii,  391).  The  most 
probable  value  of  the  heat  of  formation  of  zinc  oxide 
at  25°  is  computed  to  be  83,270  ±  50  g.-cal.  (13  )> 
in  good  agreement  with  thermodynamic  estimates 
(Millar,  A.,  1929, 21).  J.  G.  A.  Griffiths. 

Heat  of  dissolution  of  sparingly  soluble  electro¬ 
lytes.  II.  E.  Lange  and  Z.  Siiibata  (Z.  physikal- 
Clicm.,  1930,  149,  465 — 469). — Measurement  of  the 
heat  of  precipitation  of  silver  iodide  at  25°  has 
given  the  value  —26-71  :(;  0-05  kg.-cal.  per  mol- 
Agl  for  the  heat  of  dissolution.  Tho  heat  oi 
flocculation  or  tho  content  of  metastable  modifications 
does  not  affect  the  result  to  an  extent  greater  than  tne 
experimental  error.  E.  S.  Hedges. 

Heats  of  dissolution  and  of  formation  of 
CuCsCLj.  A.  Bouzat  and  E.  Citauvenet  (Hbil 
Soc.  chim.,  1930,  [iv],  47,  697— 698).— The  heat  « 
dissolution  in  water  of  caesium  cupric  y“°n  •’ 
prepared  by  concentrating  a  solution  of  efi 
molecular  proportions  of  cupric  chloride  and  c®sw 
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of  lead.  R.  Ivremann  and  W.  Piwetz  (Monatsh., 
1930,  56,  71 — 78).  —  Complete  data  in  connexion 
With  an  earlier  paper  (A.,  1929,  1402)  arc  given,  with 
a  series  of  photomicrographs  illustrating  the  mctallo- 
graphic  study  of  the  system.  J.  R.  I.  Hepburn. 

Sodium  and  potassium  amalgam  electrodes  in 
solutions  containing  sodium  chloride,  potassium 
chloride,  and  sodium  and  potassium  chlorides. 
E.  W.  Bird  and  R.  M.  Hixon  (J.  Physical  Chem., 
1930,  34,  1412 — 1423). — A  now  typo  of  flowing 
junction  and  a  modified  alkali  amalgam  electrode 
arc  described.  The  flow  of  the  solutions  of  potassium 
chloride  and  calomel  through  the  calomel  half-cells 
used  has  no  eilcct  on  their  E.M.F.  The  sodium 
amalgam  electrode  gives  abnormal  readings  in 
solutions  of  sodium  chloride  to  which  potassium 
chloride  has  been  added,  and  the  potassium  electrode 
is  similarly  affected  by  the  presence  of  sodium  ions. 
Tho  data  obtained  in  theso  eases  agree  with  thoso 
of  Ringer  (Z.  physiol.  Chem.,  1923,  130,  270)  and 
Ncuhauscn  (A.,  1922,  ii,  010).  Constant  and  re¬ 
producible  P.D.  are  obtained  with  the  sodium  electrode 
in  solutions  of  potassium  chloride,  and  with  the 
potassium  electrodo  in  solutions  of  sodium  chloride. 

L.  S.  Theobald. 

Voltage  effect  for  solutions  of  electrolytes  in 
acetone.  F.  Bauer  (Ann.  Physik,  1930,  [v],  6, 
253 — 272 ;  cf.  Wien,  A.,  1929,  401). — The  voltage 
effect,  AX,  for  acetone  solutions  of  various  uni¬ 
univalent  and  uni-bivalent  electrolytes  has  been 
measured.  Up  to  high  values  of  the  field  strength, 
X,  tho  equation  AX=AX2(1  —  BX2)  (Blumentritt, 
ibid.,  512)  is  valid.  Tho  value  of  A  is  approximately 
proportional  to  the  product  of  the  valencies  of  tho 
ions  of  the  particular  salt  and  increases  with  in¬ 
creasing  dilution,  whilst  as  the  theory  requires  A  is 
greater  and  B  is  smaller  than  for  the  corresponding 
aqueous  solution.  For  potassium  iodide  tho  limiting 
value  of  AX  at  high  field  strength  has  been  obtained 
and  found  to  correspond  approximately  with  the 
conductivity  at  infinite  dilution.  R.  Cuthill. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  XIV.  The  discontinuities 
on  the  curves  which  are  obtained  with  solutions 
of  mercuric  cyanide.  W.  Kesiula  (Coll.  Czech. 
Chem.  Comm.,  1930,  2,  502 — 519).— The  first  dis¬ 
continuity  is  duo  to  the  adsorption  of  mercuric 
cyanide,  tho  second  to  the  exhaustion  of  reducible 
matter.  C.  W.  Gibby. 

Constitution  of  the  aqueous  pink  and  blue 
cobaltous  chloride  solutions.  I.  Electrodeposi¬ 
tion  at  the  dropping  mercury  cathode.  R. 
BrdiCka  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  489— 
501). — Tho  deposition  of  cobalt  from  solutions  of 
cobalt  chloride  of  various  concentrations  has  been 
determined  polarographically,  using  tho  dropping 
mercury  cathode.  In  the  presence  of  much  calcium 
chloride  tho  red  solution  becomes  bluo  and  tho  de¬ 
position  potential  more  positive.  Heating  tho  solu¬ 
tion  has  a  similar  effect  on  tho  potential,  the  colour 
changing  if  calcium  chloride  is  present.  Cobalt 
deposits  reversibly  only  from  blue  solutions,  tho 
cathodic  deposition  potential  being  about  0-3  volt 
greater  than  for  a  pink  solution  with  an  equal  cobalt 


content.  It  is  suggested  that  the  irreversible  de¬ 
position  is  due  to  slow  dehydration  of  the  pink 
hydrated  ions,  and  that  the  rcversiblo  deposition 
from  the  bluo  solutions  is  facilitated  by  tho  ease 
with  which  the  blue  complexes  give  freo  cobaltous 
ions.  C.  W.  Gibby. 


Formation  of  free  hydrogen  atoms  during  the 
cathodic  polarisation  of  metals.  N.  Kobosev  and 
N.  I.  Neicrassov  (Z.  Elcktrochcm.,  1930,  36,  529— 
544).- — Tho  omission  of  free  hydrogen  atoms  from 
tho  cathode  surface  of  platinised  platinum,  polished 
platinum,  palladium,  nickel,  copper,  tin,  zinc,  lead, 
and  mercury  during  polarisation  is  demonstrated  by 
the  reducing  action  on  a  tungstic  oxide  suspension, 
and  a  complete  parallelism  is  found  between  this 
emission  and  the  overvoltage  of  the  metal.  Theor¬ 
etical  considerations  are  adduced  to  support  this  fact 
and  to  show  that  both  factors  must  vary  inversely 
with  the  energy  of  combination  of  tho  hydrogen 
atom  with  the  metal.  The  varying  capacities  of  the 
metals  to  accelerate  the  recombination  of  hydrogen 
atoms  and  tho  relation  between  this  and  overvoltage 
receives  consequential  explanation.  The  results  are 
in  good  agreement  with  a  relation  derived  from  a 
thermodynamical  treatment  of  the  overvoltage  pheno¬ 
mena  employing  the  assumption  that  the  transition 
of  hydrogen  ion  to  molecular  hydrogen  through  com¬ 
bination  with  metal  ion  is  an  irreversible  step.  This 
relation  connects  overvoltage  with  the  energy  of 
combination  of  metal  with  hydrogen  and  the  con¬ 
centration  of  the  latter,  and  a  temperature  relation 
for  overvoltago  derived  from  this  gives  good  agree¬ 
ment  with  experimental  values.  Calculation  of  the 
dissociation  energy  of  the  hydrogen  molecule  from 
the  hydrogen  overvoltage  value  with  a  mercury 
cathode  agrees  well  with  the  experimental  value. 
The  energy  of  combination  of  hydrogen  with  the 
cathode  is  shown  to  be  from  10  to  50  g.-cal.  over  the 
series.  It  is  found  that  addition  of  mercuric  chloride 
or  hydrogen  sulphide  when  using  a  platinised  platinum 
cathode  increases  both  tho  overvoltage  and  the 
hydrogen  emission,  and  that  the  latter  is  also  much 
increased  by  rise  of  temperature  when  using  a  polished 
platinum  cathode.  H.  I.  Dowses. 


Unidirectional  and  photo-effects  at  the  inter¬ 
face  of  cuprous  oxide  and  deposited  metal  layera 
E.  Duhme  and  W.  Schottky  (Naturwiss.,  1930,  W, 
735 — 736). — The  rectifying  action  of  tho  combination 
copper-washed  cuprous  oxide  is  due  to  tho  behaviour 
of  a  unidirectional  layer  of  submicroscopic  thickness 
at  the  interface;  a  unidirectional  effect  is 
observed  at  tho  boundary  of  massive  cuprous  os  e 
plates  and  all  loose  or  compact  metals  and  also  vm 
graphite.  Tho  effect  is  more  pronounced  n 
cuprous  oxido  is  etched  than  if  it  is  polished 
has  thin  layers  of  gold  deposited  on  it. 
expected  that  light  in  the  neighbourhood  o 
unidirectional  interface  between  oxido  and  elec  r 
would  give  a  photo-effect,  as  in  tho  case  ot  copF 
cuprous  oxide.  The  effect  was  demonstra  . 
using  cuprous  oxide  plates  which  had  been  e 
and  on  which  gold  or  silver  layers  had  been [ 
cathodically.  The  photo-stream  gave  5Xl°  1  ^ 
light  from  an  incandescent  gas-filled  lamp- 
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photo-effect  comes  from  the  front  of  tlio  oxido 
exposed  to  the  light — a  front-wall  effect — in  contrast 
with  the  case  of  copper-cuprous  oxide,  which  shows 
a  back-wall  effect.  The  spectral  sensitivity  of  the 
front-wall  effect  differs  from  that  of  the  back-wall 
effect.  In  the  latter  case  it  is  determined  by  an 
absorption  of  the  thin  metal  layer,  and  in  the  former 
by  the  light  arriving  at  the  surface.  The  direction 
of  tho  photo-stream  is  the  same,  electrons  being 
liberated  in  the  oxido  which  then  pass  through  the 
unidirectional  layer  to  tho  adjacent  electrode.  Only 
etched  material  shows  a  good  effect  with  tho  deposited 
layers.  It  appears  that  the  primarily  produced 
photo-stream  is  independent  of  a  potential  applied 
to  the  cell  and  that  the  observed  dependence  is  due 
for  tho  greater  part  to  the  dependence  of  the  resist¬ 
ance  of  tho  unidirectional  layer  on  the  potential. 
The  technical  applicability  of  the  new  photo-cell 
depends  on  how  far  the  deposited  metal  surface 
remains  unaltered.  J.  E.  Mills. 

Explosive  gas  reactions.  I.  J.  Booy  (Kcc. 
tray,  chilli.,  1930,  49,  866— 875).— Theoretical.  A 
reaction  mechanism  is  proposed  which  accounts  both 
for  the  existence  of  explosion  limits  in  explosive  gas 
mixtures  and  for  tho  two  pressure  limits  of  the 
oxidation  of  phosphorus.  J.  A.  V.  Butler. 

Speed  of  flame  in  a  closed  tube.  Y.  Nagai  (J. 
Soc.  Chem.  Ind.  Japan,  1930,  33,  243— 244b).— 
The  speed  of  flame  propagation  in  a  horizontal  closed 
glass  tube  containing  mixtures  in  various  proportions 
of  hydrocarbon  vapour  and  air  was  measured.  It 
to  much  higher  than  in  an  open  tube  and  varied 
rapidly  with  concentration.  The  maximum  speed 
to  with  about  2-25%  of  hydrocarbon,  the  figure  for 
complete  combustion  being  1-92%.  This  result  is 
connected  with  tho  dissociation  of  carbon  dioxide  at 
high  temperatures,  which  is  nevertheless  less  than  in 
an  open  tube.  Flame  photographs  showed  very 
irregular  forms.  C.  Irwin. 

Chain  reaction  theory  of  rate  of  explosion  in 
detonating  gas  mixtures.  B.  Lewis  (J.  Amor. 
Chem.  Soc.,  1930,  52,  3120— 3127).— Tho  concept  of 
reaction  chains  is  employed  in  an  attempt  to  calculate 
kom  thermal  data  the  velocity  of  propagation  of 
gaseous  explosions.  It  is  assumed  that  the  energy 
liberated  in  each  reaction  in  the  chain  is  equi -parted 
among  all  the  degrees  of  freedom  of  the  products 
and  hence  tho  velocity  of  the  propagating  molecule 
(i.e.,  tho  velocity  of  propagation  of  the  explosion) 
ean  be  calculated.  For  thirteen  different  explosive 
mixtures  a  suitable  choice  of  reaction  mechanism 
and  propagating  molecule  generally  leads  to  calcu¬ 
lated  velocities  in  good  agreement  with  the  experi¬ 
mental  determinations  of  other  observers. 

J.  G.  A.  Griffiths. 

Chain  reactions.  (A)  Remarks  on  a  paper  by 
benher  and  Rollefson  on  the  kinematics  of 
carbonyl  chloride.  (B)  Mechanism  of  form- 
and  decomposition  of  ethylene  iodide. 

J-  Schumacher  (J.  Amer.  Chem.  Soc.,  1930, 
“2,  8132 — 3139). — A.  The  mechanism  proposed  by 
b-nher  and  Rollefson  (this  vol.,  433)  for  the  photo- 
anemical  reaction  between  carbon  monoxide  and 
'Worme  is  held  to  he  improbable  and  a  reply  is 


given  to  their  objections  to  the  mechanism  suggested 
by  Bodenstein  and  others  (A.,  1929,  S94). 

B.  Tho  observed  kinetics  of  tho  decomposition 
of  ethylene  iodide  (Polissar,  this  vol.,  54S)  aro  ex¬ 
plained  by  tho  following  mechanism:  (1)  I2— 21, 
(2)  C2H4I2+I— *0,H4I+I2,  (3)  CsH4I=C2H4+I. 

The  heats  of  activation  of  reactions  "(2)  and  (3)  are 
computed  to  bo  11,500  and  200  g.-cal.,  respectively. 
From  the  thermal  and  kinetic  data  the  energy  differ¬ 
ence  between  the  5«S'  and  SP  state  of  the  carbon 
atom  is  calculated  to  be  74  kg.-cal. ;  that  between 
the  valency  linkings  C'C  and  C.'G  is  about  4S,  which 
is  equal  to  the  energy  of  the  CT  linking  in  ethylene 
iodide.  J.  G.  A.  Griffiths. 

Reaction  regions.  XX.  Influence  of  various 
circumstances  on  the  extension  of  explosion 
regions.  W.  P.  Jorissen,  J.  Boor,  and  J.  van 
Heininoen  (Rcc.  trav.  chim.,  1930,  49,  870—883). 
— The  explosion  limits  of  ternary  mixtures  are  differ¬ 
ent  for  upward  and  downward  propagation  of  the 
explosion  wave.  Tho  difference  at  the  lower  ex¬ 
plosion  limit  is  greater  with  substances  of  small 
mol.  wt.,  but  at  the  upper  explosion  limit  no  such 
relation  is  observed.  J.  A.  V.  Butler. 

Ignition  of  hydrogen-oxygen  mixtures  at  low- 
pressures  by  heated  quartz.  H.  N.  Alyea  and  F. 
Haber  (Naturwiss.,  1930, 18, 441 — 143). — The  ignition 
by  quartz  at  500 — 600°  of  hydrogen-oxygen  mixtures 
over  a  certain  range  of  low  pressures  is  caused  by  the 
production  at  the  quartz-gas  interface  of  hydroxyl, 
which  on  evaporation  from  tho  solid  surface  initiates 
the  reactions  OH-f  H2=H20+H  and  H+02-fH2= 
0H+H20.  Tho  lower  pressure  limit  of  the  low- 
temperature  ignition  is  governed  mainly  by  the 
second  of  these  reactions,  whilst  when  the  pressure 
is  above  the  upper  limit,  evaporation  of  the  hydroxyl 
is  retarded  by  roflexion  from  adjacent  gas  molecules. 

H.  F.  Gillbe. 

Decomposition  of  nitrogen  peroxide  at  low 
pressures.  H.  J.  Schumacher  (Proc.  Nat.  Acad. 
Sci.,  1930, 16,  554). — A  correction  (cf.  this  vol.,  708). 

Thermal  decomposition  of  nitrous  oxide.  M. 
Volmer  and  H.  Kummerov  (Z.  pliysikal.  Chem., 
1930,  B,  9,  141 — 153). — The  thermal  decomposition 
of  nitrous  oxide  at  040°  and  under  pressures  of  25 — 
300  mm.  has  been  shown  to  be  a  unimolecular  re¬ 
action,  and  not,  as  other  authors  have  affirmed, 
bimolecular  (cf.  Hinslielwood  and  Burk,  A.,  1924, 
ii,  751).  As  the  pressure  falls  the  unimolecular 
velocity  coefficient  diminishes,  but  this  is  probably 
due  to  a  decrease  in  the  number  of  molecular  impacts 
transmitting  energy.  The  mean  life  of  the  active 
molecule  is  calculated  to  be  about  10~10  sec.,  which 
gives  57,500  g.-cal.  per  mol.  for  the  heat  of  activation. 
If  the  latter  is  assumed  to  represent  tho  energy  of 
separation  of  the  oxygen  atom,  the  value  of  1.54,500 
g.-cal.  is  obtained  for  the  molecular  heat  of  dissociation 
of  oxygen.  It.  Cuthill. 

Oxidation  and  ignition  of  mixtures  of  pentane 
and  air.  M.  Prettre,  P.  Dumanois,  and  P. 
Laffitte  (Compt.  rend.,  1930,  191,  329 — 331). — 
Gaseous  mixtures  of  pentane  and  air  were  passed 
at  the  rate  of  6-5  litres  per  hr.  into  a  glass  receiver, 
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heated  progressively  by  an  electric  furnace  to  S00° 
in  about  2-5  hrs.,  in  such  a  way  that  the  effects  of 
the  products  of  combustion  on  the  ignition  point 
were  not  eliminated  (cf.  A.,  1029,  271,  771).  With 
less  than  2-5  vol.-%  of  pentane  (the  quantity  neces¬ 
sary  for  complete  combustion)  a  luminescence  appeared 
at  250 — 300°,  and  ignition  occurred  at  670°.  With 
greater  proportions  (up  to  13%)  an  intense  blue 
luminescence  occurred  at  259 — 263°  (depending  on 
the  composition)  and  ignition  at  670 — 6S0°.  It  is 
concluded  from  changes  in  the  nature  of  the  lumin¬ 
escence  In  the  latter  case  that  two  spontaneous 
ignitions  may  occur,  at  260 — 300°  and  above  660 — 
670°,  and  that  in  the  interval  (300 — 660°)  such 
mixtures  do  not  ignite  but  only  luminesce. 

J.  Grant. 

Ignition  and  combustion  of  mixtures  of 
pentane  and  air.  M.  Prettre,  P.  Dumanois,  and 
P.  Latfitte  (Compt.  rend.,  1930,  191,  414 — 416). — 
Antidctonants  raise  the  first  ignition  temperature 
observed  in  the  authors’  experiments  (cf.  preceding 
abstract)  and,  if  sufficiently  powerful  or  present  in 
sufficient  amount,  suppress  it  or  decrease  the  flame 
propagation  velocity.  Thus,  7  vol.-%  of  benzene  or 
1  %  of  tin  tetraethyl  in  the  liquid  pentane  raises  the 
temperature  by  25°,  and  0-4%  of  othyl  fluid  (55% 
of  load  tetraethyl)  completely  suppresses  the  first 
ignition.  Prodotonants  (e.g.,  I  vol.-%  of  amyl 
nitrite)  also  raise  the  first  ignition  temperature,  but 
increase  the  rate  of  flame  propagation.  J.  Grant. 

Determination  of  the  explosion  pressure  for 
acetylene  saturated  with  water  and  acetone 
vapours.  Anon.  (Jahrcsbcr.  VII  G'hein.-Tcch. 
Reichsanst.,  192S,  56 — 63;  G'hem.  Zentr.,  1930,  i, 
2037), — Water  and  acetone  vapours  depress  the 
explosion  pressure  according  to  their  tension,  but 
the  difference  is  the  smaller  the  greater  is  the  initial 
pressure.  The  explosion  pressure  of  pure  acetylene 
is  about  eleven  times  the  initial  pressure. 

A.  A.  Eldridge. 

Minimum  concentration  of  carbon  tetra¬ 
chloride  giving  non-inflammable  mixtures  with 
carbon  disulphide  and  the  effect  of  combustion 
suppressors  thereon.  Y.  Nagai  (J.  Soc.  Chcm. 
Ind.  Japan,  1930,  33,  242b). — 5-2  Vols.  of  carbon 
tetrachloride  are  required  to  give  a  non-inflammable 
mixture  with  1  vol.  of  carbon  disulphide.  This 
figure  is  considerably  reduced  by  adding  to  the 
carbon  disulphide  from  5  to  20%  of  ethyl  bromide, 
tin  tetramethyl,  or  petrol  (b.  p.  45—50°). 

C.  Irwin. 

Effect  of  a  hydrocarbon  and  ethyl  ether  on  the 
spontaneous  ignition  temperature  of  carbon 
disulphide.  Y.  Nagai  (J.  Soc.  Chem.  Ind.  Japan, 
1930,  33,  241b).- — A  mixture  of  dimethylcyc/opentane 
and  u'oheptano  raises  the  ignition  temperature  of 
carbon  disulphide  markedly,  whilst  ethyl  ether  does 
so  only  slightly.  Addition  of  9%  of  the  former 
gives  a  mixture  which  ignites  spontaneously  at  525°, 
whilst  carbon  disulphide  with  9%  of  ether  ignites  at 
240°.  C.  Irwin. 

Neutral  salt  effect  of  the  ferric-iodide  ionic 
reaction.  A.  von  Kiss  and  I.  Bossanyi  (Z.  anorg. 
Chem.,  1930,  191,  289 — 30S). — In  dilute  solution  the 


order  of  the  reaction  between  ferric  and  iodide  ions 
is  unimoleeular  with  respect  to  the  ferric  ions  and 
bimolecular  with  respect  to  the  iodide  ions.  The 
hydrolysed  ferric  ions  do  not  react  with  measurable 
velocity.  The  process  is  purely  ionic,  and  up  to  an 
ionic  strength  of  0-15  follows  almost  quantitatively 
the  neutral  salt  rule  of  Bronsted,  but  sodium  iodide 
has  a  specific  effect.  The  retarding  effect  of  ferrous 
and  sulphate  ions  found  by  Sasaki  (A.,  1924,  ii,  7G5) 
has  been  confirmed,  and  it  is  shown  that  hydrogen, 
nitrate,  bromide,  and  chlorate  ions  have  a  feeble 
catalytic  effect.  O.  J.  Walker. 


Rapid  reactions.  Velocity  and  heat  effects 
involved  in  neutralisation  of  sodium  dichromate 
by  sodium  hydroxide.  V.  K.  LaMer  and  C.  L. 
Read  (J.  Amer.  Chem.  Soc.,  1930,  52,  3098—3111). 
— The  velocities  of  rapid  chemical  reactions  hare 
been  investigated  by  a  modification  of  the  method 
of  Hartridgc  and  Roughton  (A.,  1925,  ii,  47).  The 
courses  of  tho  reactions  arc  followed  by  means  of 
thermocouples  which  measure  the  temperature  change 
due  to  the  heat  of  reaction  evolved  (cf.  Roughton, 
this  vol.,  426).  Tho  reaction  between  O-OoiV-aimnonia 
and  acetic  acid  is  95%  complete  in  0-002  sec.  The 
velocity  of  neutralisation  of  0-02 — 0-0G.il/-sodium 
dichromatc  by  sodium  hydroxide  at  25°  is  unaffected 
by  the  concentration  of  hydroxyl  ions,  but  is  a 
function  of  that  of  the  dichromate  ions.  The  reaction 
follows  the  unimoleeular  law  with  respect  to  dichrom- 
ate  (£=529  min.-1)  and  tho  heat  of  reaction  is  15,320 
g.-cal.  per  g.-mol  of  dichromatc  ion.  The  data  are 
best  interpreted  by  the  following  series  of  reactions : 
(a)  Cro07" + H,0— 2IICr 04 '  (slow),  (b)  HCrO/- 
Tf+CrO,"  (rapid),  and  (c)  H’+OH' — >1I20  (rapid) 
(cf.  Saal,  A.,  1928,  374).  The  heats  of  reaction 
involved  in  steps  (a)  and  ( b )  have  been  evaluated: 
qa,  —13,640  g.-cal.  per  g.-mol.  of  Cr„07"  and  180 
g.-cal.  per  g.-mol.  of  HCrO.,'.  J.  G.  A.  Griffiths. 

Velocity  of  inversion  of  sucrose.  III.  In¬ 
version  by  Koji-invertase.  N.  Taketomi  (J-  Soc. 
Chem.  Ind.  Japan,  1930,  33,  272— 274B).-The 
velocity  coefficient  of  inversion  of  sucrose  and  the 
effect  of  temperature  using  purified  Koji-invertase 
were  determined.  In  general  the  coefficient  decreases 
as  inversion  proceeds.  The  optimum  temperature  is  j 
4S — 50°  and  the  action  of  the  enzyme  is  not  affected  , 
by  tho  presence  of  alkali  salts  in  dilute  solution  or 
by  ultra-violet  rays.  It  is  poisoned  by  mercune, 
lead,  and  copper  salts  and  to  a  smaller  degree 
formaldehyde,  ethyl  alcohol,  etc.  C.  Ikuiv- 

Velocity  measurements  on  the  opening  of  ^ 

furan  ring  in  hydroxymethylfurfuraldeny  • 

H.  P.  Teunissen  (Rcc.  trav.  chim.,  1930,  49,  iw" 
826).— When  a  1  %  solution  of  hydroxymethyl^ 
aldehyde  in  0-5iY-liydroehlorie  or  -sulphuric  ' 
heated  at  100°  for  10  hrs.,  an  cquimolccular  mi* 1 
of  formic  and  laevulic  acids  is  produced;  A  *a' 
amount  of  humin  is  also  formed.  The  reaction 
not  occur  in  water  alone  at  100°,  but  in  presence 
oxalic,  sulphuric,  hydrochloric,  hydrobronuc, 
hydriodic  acid  the  (pscudo-unimolecular)  'e  ^ 

coefficient  increases  in  the  above  order  j 

efficient  also  increases  when  more .  concentiatw 
is  used.  Pormic  and  laevulic  acids  have  no  m  I 
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on  tho  hydrolysis,  showing  that  the  reaction  is  not 
autocata  lytic.  Tho  probable  course  of  the  reaction 
is  discussed  with  respect  to  the  above  example,  fur- 
furaldehydc,  furfuryl  alcohol,  and  pyromucic  acid. 

Formic  acid  was  determined  by  the  reduction  of 
mercuric  chloride,  and  laovulic  acid  by  conversion 
into  iodoform.  H.  Burton. 

Reaction  between  organic  bromo-compounds 
and  silver  nitrate.  H.  von  Euler  and  A.  Olander 
(Z.  Elektrochem.,  1930,  36,  506 — 511). — The  reaction 
between  sodium  bromoacetate  and  silver  nitrate  in 
aqueous  solution  at  50°  has  been  investigated.  Three 
reactions  occur  simultaneously  :  (a)  CH0Bi-C02Ag+ 
HjO=OH>CH2,CO„H+AgBr ;  (6)  CH;Br-CO,Ag+ 

CH2Br-C02'=CH,Br-C0,-CH„-C02'+AgB"r ; 

(c)  2CH2Br-C02Ag=CH2Br-C02-CH2-C02Ag-f  AgBr. 
The  reaction  velocities  when  followed  argentometric- 
ally  and  acidimetrically  are  recorded.  Tho  reaction 
between  ethyl  bromide  and  silver  nitrate  in  10%  ethyl- 
alcoholic  solution  at  35°  proceeds  simultaneously  in 
two  ways  :  EtBr+Ag  ++ H,0=EtOH+AgBr+H  *■ ; 
EtBr+AgN03+H20=Et0H+AgBr+HN03,  and  the 
reaction  velocity  determined  argentometrically  or 
acidimetrically  is  recorded.  H.  I.  Downes. 

Formation  of  acetanilide  in  aqueous  solution. 
H.  von  Euler  and  A.  Olander  (Z.  physikal.  Chcm., 
1930,  149,  364 — 370). — The  rate  of  formation  of 
acetanilide  from  acetic  acid  and  aniline  in  aqueous 
solution  at  90°  has  been  measured,  the  value  6-48  X 
EH  being  obtained  for  tho  bimolecular  velocity 
coefficient.  The  results  indicate  that  the  mechanism 
of  the  reaction  is  AcOH-fPhNH3’^±=AcNH2'Ph+ 
H,0.  Measurements  of  tho  rate  of  the  reverse 
reaction  give  1070  for  the  valuo  of  the  equilibrium 
constant  [AcOH][PhNH3-]/[H'][AcNHPh]  at  90°. 

R.  CUTIIILL. 

Decomposition  of  perchlorates  by  alkali 
nitrites.  A.  Tian  and  Silvarich  (Bull.  Soc.  chim., 
1930,  [iv],  47,  698— 701).— Tho  velocity  of  decom¬ 
position  of  potassium  perchlorate  when  heated 
between  444-5°  and  520°  is  increased  by  adding 
sodium  nitrite.  The  effect  diminishes  on  further 
raising  the  temperature  and  disappears  at  about 
900°.  C.  W.  Gibby. 

Theoretical  significance  of  passivity.  W.  J. 
Muller  (Z.  Elektrochem.,  1930,  36,  550—551).— 
Polemical  against  Smits  (this  vol.,  999). 

H.  I.  Downes. 

Theoretical  significance  of  passivity.  A. 
Smits  (Z.  Elektrochem.,  1930,  36,  551). — Polemical 
(cf.  preceding  abstract).  H.  I.  Downes. 

Effect  of  movement  in  the  system  metal-nitric 
acid.  E.  Abel  (Z.  angew.  Chcm.,  1930,  43,  734).— 
The  author  reaches  the  same  conclusion  as  Hedges 
(this  vol.,  549)  as  to  the  cause  of  the  reduction  of 
the  rate  of  dissolution  of  metals  in  nitric  acid  by 
movement.  A.  R.  Powell. 

Interface  potential  and  reactions  at  surfaces. 
?■  Reduction  of  permanganate  by  charcoal.  A. 
Wassp.rmann  (Z.  physikal.  Chem.,  1930,  149,  223— 
-39).— The  actions  of  different  charcoal  preparations 
0,1  potassium  permanganate  solution  have  been  com¬ 


paratively  investigated.  If  the  velocity  of  reduction 
of  tho  potassium  permanganate  is  a  measure  of  the 
diffusion  of  the  permanganate  ion  to  the  interface, 
the  surface  charge  on  tho  charcoal  should  influence 
tho  velocity  of  decomposition.  Tho  effect  of  pn  on 
the  reaction  velocity  in  the  acid  region  confirms  this 
assumption.  Also  potassium  permanganate  is  re¬ 
duced  about  equally  readily  by  normal  and  activated 
sugar  charcoal  in  alkaline  solution  where  both  char¬ 
coal  surfaces  are  negatively  charged,  whereas  in  acid 
solution  the  positively-charged  active  charcoal  is  the 
more  active.  The  fact  that  the  velocity  of  reaction 
in  alkaline  solution  is  independent  of  tho  concen¬ 
tration  of  the  alkali  is  explained  by  supposing  that 
the  carbon  adsorbs  hydroxyl  ions  only  in  small 
amounts.  J.  W.  Smith. 

Action  of  mixed  catalysts  in  the  decomposition 
of  nitrous  oxide.  G.  M.  Schwab  and  H.  Schultes 
(Z.  physikal.  Cliem.,  1930,  B,  9,  265— 288).— The 
decomposition  of  nitrous  oxide  under  the  catalytic 
influence  of  various  metallic  oxides  has  been  studied 
as  a  function  of  temperature  and  tho  oxides  studied 
can  be  arranged  in  the  following  order  of  decreasing 
effectiveness :  coppcr>magncsium>aluminium> 

zinc  >  titanium>  chromiO ferric  oxide.  Tho  activity 
of  mixtures  of  the  basic  white  oxides  of  magnesium* 
zinc,  and  aluminium  in  pairs  is  in  each  case  an 
additive  property  of  the  components;  mixtures  of 
cupric  oxide,  alumina,  and  magnesium  oxide  respect¬ 
ively  with  chromic  oxide  havo  a  reduced  activity, 
but  mixtures  of  eupric  oxide  with  the  oxides  of 
aluminium,  zinc,  or  magnesium  exhibit  an  enhanced 
reactivity.  The  rate  of  decomposition  of  nitrous 
oxide  is  proportional  to  its  concentration.  A  more 
detailed  examination  of  the  effect  of  cupric,  magnes¬ 
ium,  and  zinc  oxides  and  of  their  mixtures  in  pairs 
was  made.  After  ignition  the  activity  of  cupric 
oxide  is  reduced  without  alteration  of  the  heat  of 
activation.  Ignited  mixtures  of  cupric  and  magnes¬ 
ium  oxides  show  a  sharp  maximum  activity  at  a 
certain  composition,  the  heat  of  activation  at  this 
stage  being  less  than  that  of  either  component. 
With  mixtures  of  zinc  and  magnesium  oxides  the 
velocity  of  decomposition  and  the  heat  of  activation 
vary  continuously  from  the  values  of  one  component 
to  those  of  the  other.  From  a  consideration  of  these 
results  it  is  concluded  that  the  varied  effects  of  the 
mixtures  of  catalysts  can  be  separated  into  structural 
and  energetic  causes.  E.  S.  Hedges. 

Promoter  action  in  reactions  of  oxidation  con¬ 
comitant  with  the  catalytic  decomposition  of 
hydrogen  peroxide.  I.  Oxidation  of  hydrazine. 
D.  P.  Graham  (J.  Amer.  Chem.  Soc.,  1930,  52,  3035 — 
3045;  cf.  Bohnson  and  Robertson,  A.,  1924,  ii,  29; 
Robertson,  A.,  1925,  ii,  690).- — The  decomposition  of 
hydrogen  peroxide  and  the  concomitant  oxidation 
of  hydrazine  to  nitrogen  in  the  presence  of  ferric  and 
cupric  sulphates  are  found  to  be  comparatively  free 
from  side  reactions  and  have  been  studied  by  means 
of  the  gases  evolved.  Copper  sulphate  alone  is  a 
much  more  effective  catalyst  for  both  reactions  than 
is  ferric  sulphate.  Promoter  action  is  exhibited 
when  a  mixture  of  the  two  sulphates  is  used ;  in 
general  when  the  concentration  of  one  catalyst  is 
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varied,  the  rate  of  decomposition  of  hydrogen  per¬ 
oxide  and  the  rate  of  oxidation  of  hydrazine  follow 
the  general  trends  observed  when  the  catalyst  the 
concentration  of  which  is  being  varied  is  used  alone. 
In  all  cases,  sulphuric  acid  has  an  inhibitory  action. 
Promotion  factors  arc  computed.  It  is  suggested 
that  the  hydrazine  is  oxidised  by  the  oxygen  liber¬ 
ated  in  the  reaction  between  the  catalytic  inter¬ 
mediates  (cupric  or  ferric  acid)  and  hydrogen  per¬ 
oxide,  and  also  by  the  catalytic  intermediates  them¬ 
selves.  J.  G.  A.  Griffiths. 

Effect  of  sodium  salts  of  monohydroxy-acids 
on  rate  of  saponification  of  methyl  acetate  by 
sodium  hydroxide.  F.  L.  Allen  (Trans.  Faraday 
Soc.,  1930,  26,  527 — 533). — The  hydrolysis  of  methyl 
acetate  in  0-0125Ar-solution  by  sodium  hydroxide  at 
20°  is  markedly  retarded  by  sodium  salicylate  at  a 
concentration  of  0-1 N  or  even  0-05JV,  and  sodium 
glycollate,  mandelate,  lactate,  fS-hydroxy-[3-phenyl- 
propionate,  and  a-hydroxy-fJ-phcnylpropidnate  at  a 
concentration  of  OdiY  have  a  similar,  but  much  less 
pronounced  effect.  The  position  of  the  hydroxyl 
and  phenyl  groups  in  the  salt  molecule  bears  little 
relation  to  its  retarding  action,  which  is  ascribed  to 
the  formation  of  hydrogen  ions  by  ionisation  of  the 
hydroxyl  group.  By  means  of  this  assumption  the 
dissociation  constant  of  the  hydroxyl  group  can  be 
calculated  from  the  velocity  data,  the  neutral  salt 
effect  apparently  being  small.  It.  Cuthill. 

Catalysis  of  thermal  decomposition  of  silver 
oxalate  by  silver  sulphide.  S.  E.  Sheppard  and 
W.  Vanselow  (J.  Amcr.  Chem.  Soc.,  1930,  52,  3408 — 
3470). — Silver  sulphide  nuclei  produced  on  silver 
oxalate  are  very  effective  catalysts  in  the  thermal 
decomposition  of  the  latter  and  cause  a  marked 
curtailment  of  the  induction  period  (cf.  Macdonald 
and  Hinshelwood,  A.,  1926,  134). 

J.  G.  A.  Griffiths. 

Potassium  dichromate  as  catalyst  in  the  dis¬ 
solution  of  copper  in  sulphuric  acid.  M.  M.  Nar- 
kevich  (J.  Chcm.  Ind.,  Russia,  1929,  6,  1438 — 
1439). — The  acceleration,  which  is  observed  in  the 
first  period  of  dissolution,  is  not  catalytic  but  is  due 
to  oxidation.  Chemical  Abstracts. 

Sputtered  nickel  films  and  the  synthesis  of 
ammonia.  L.  R.  Ingersoll  (Nature,  1930,  126, 
204). — By  heating  to  150°  in  hydrogen  a  film  sput¬ 
tered  from  a  nickel  cathode  in  an  atmosphere  of 
nitrogen,  ammonia  is  produced.  Heating  in  an 
excess  of  hydrogen  with  added  nitrogen  does  not 
appear  to  increase  the  yield.  L.  S.  Theobald. 

Heterogeneous  catalysis  and  ultra-violet 
irradiation.  A.  A.  Balandin  (Z.  physikal.  Chem., 
1930,  B,  9,  319 — 32S). — The  catalytic  dehydrogen¬ 
ation  of  cyclohexane  and  of  ethyl  alcohol  in  the 
presence  of  metallic  palladium  has  been  studied  both 
with  and  without  irradiation  from  a  mercury  lamp 
in  order  to  determine  whether  the  rate  of  decom¬ 
position  is  influenced  by  absorption  of  radiation  hav¬ 
ing  quanta  greater  than  the  heat  of  activation  of  the 
catalytic  reaction.  The  results  show  that  this 
reaction  is  not  appreciably  affected  by  the  radiation. 

E.  S.  Hedges. 


Passivity  of  metals.  VI.  Comparison  be¬ 
tween  penetrating  powers  of  anions.  S.  C.  Brit- 
ton  and  U.  R.  Evans  (J.C.S.,  1930, 1773 — 1784).— The 
penetrating  power  of  various  ions  lias  been  determined 
by  constructing  the  current-time  and  potential-time 
curves  when  aluminium  and  lead  electrodes  are 
immersed  in  a  solution  containing  a  film-forming  I 
salt  (potassium  chromate)  and  the  desired  ion,  sub- 
jected  to  a  small  E.M.F.  (2  volts).  The  curves 
obtained  fluctuate  generally  violently  at  low  current 
densities,  but  less  so  at  higher  values,  and  these 
fluctuations  are  explained  by  the  breakdown  and  I 
repair  of  the  anode  film,  which  adequately  explains 
the  order  of  reproducibility  of  the  results.  The  j 
penetrating  power  of  the  ions  is  in  the  following  j 
decreasing  order  (aluminium)  Cl',  Br',  I',  F',  SO,", 
N03',  HP04"  and  (lead)  N03',  Cl',  Br',  I',  HP04",  , 
S04".  J.  0.  Cotter. 

Explosive  antimony.  H.  von  Steinwehr  and 
A.  Schulze  (Z.  Physik,  1930,  63,  815 — 823).— This  J 
modification  prepared  electrolytically  from  anti¬ 
mony  trichloride  explodes  when  heated,  and  has  a  j 
large  specific  electric  resistance,  showing  electrolytic 
conductivity.  X-Ray  photographs  showed  it  to  be  j 
a  mixture  of  antimony  trichloride  and  amorphous 
antimony.  The  amorphous  form  exists  only  in  the  : 
presence  of  the  chloride,  and  on  explosion  returns  to 
the  ordinary  metallic  crystal.  Energy  changes  during 
the  explosion  arc  calculated.  A.  B.  D.  Cassie. 

Physico-chemical  studies  of  so-called  explosive 
antimony.  IV.  E.  Cohen  and  C.  C.  Coffin  (Z.  : 
physikal.  Chem.,  1930,  149,  417 — 433). — The  con¬ 
ditions  of  formation  of  explosive  and  non-explosive 
antimony  in  the  electrolysis  of  aqueous  solutions  of 
antimony  chloride  have  been  studied.  The  most 
important  factor  is  current  density,  increase  of  which 
favours  the  formation  of  the  explosive  form,  whereas 
variation  of  the  concentration  of  the  solution  pro¬ 
duces  a  comparatively  small  effect.  Rise  of  tem¬ 
perature  favours  the  formation  of  non-explosive 
antimony  and  for  each  solution  there  is  a  temperature 
limit  below  which  the  product  is  explosive.  The 
critical  temperature  varies  with  the  concentration. 
The  facts  that  rise  of  temperature  and  decrease  of 
current  density  favour  the  production  of  the  non¬ 
explosive  form  suggest  that  this  modification  is 
produced  under  conditions  when  the  rate  of  trans¬ 
formation  of  the  metastable  explosive  form  exceeds 
its  rate  of  deposition.  E.  S.  Hedges. 

Dissociation  of  carbon  dioxide  in  the  electrode-  . 
less  discharge.  H.  Hunt  [with  W.  C.  Senium] 

(J.  Amer.  Chem.  Soc.,  1930,  52,  3152—3159).-- 
Carbon  dioxide  at  pressures  less  than  0-25  mm.  in  the 
electrodeless  discharge  is  completely  decomposed  into 
oxygen  and  carbon  monoxide,  but  at  total  pressures 
between  0-25  and  3  mm.  the  equilibrium  2C0+02-y 
2CO,  is  established  from  either  side  in  2  min.  This 
unaffected  by  change  of  wave-length  from  34  to  of 
Distinctive  afterglows  are  observed.  The  re»u  *  ; 

obtained  by  varying  the  percentage  composition  . 
the  mixtures  are  not  in  accord  with  the  law  of  m 
action.  The  equilibrium  constant  decreases  v 
incredsing  equilibrium  pressures.  Excess  of 
decreases  the  amount  of  decomposition  to  a  gi*- 
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extent  than  does  carbon  monoxide,  but  does  not 
increase  the  synthesis  of  carbon  dioxide.  Helium 
displaces  the  equilibrium  in  the  direction  of  increased 
decomposition.  In  qualitative  agreement  only  with 
the  law  of  mass  action,  increased  pressure  decreases 
the  extent  of  decomposition  of  carbon  dioxide  and 
increases  the  synthesis.  J.  G.  A.  Griffiths. 

New  group  of  photo-effects.  F.  Weigert 
(Physikal.  Z.,  1930,  31,  806). — Anomalous  photo¬ 
chemical  processes,  such  as  the  fading  of  dyes, 
biological  photo-effects,  and  phototropic  phenomena, 
are  distinguished  from  normal  photochemical  pro¬ 
cesses.  It  is  suggested  that  two  kinds  of  elementary 
particles  are  responsible  for  the  production  of  these 
effects.  In  the  normal  process  an  absorbing  molecule 
is  required  and  such  a  process  may  be  termed  a 
“  photomolecular  ”  process,  whilst  anomalous  effects 
are  due  to  a  “  photomicellar  ”  process,  in  which  the 
elementary  particle  is  a  complicated  micelle  arising 
from  many  molecules.  W.  R.  Angus. 

Photochemical  oxygen-carbon  monoxide 
reaction.  W.  F.  Jackson  and  G.  B.  Kistiakowsky 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3471— 3472).— When 
a  mixture  of  oxygen  and  carbon  monoxide  at  the 
ordinary  temperature  is  illuminated  by  light  which 
produces  oxygen  atoms,  ozone  and  carbon  dioxide 
are  formed.  The  reaction  0+02+X=03+X  pro¬ 
ceeds  at  least  100  times  as  fast  as  the  reaction  0+ 
C0+X=CO2+X,  where  X  is  a  non-reacting  mole¬ 
cule.  At  575°,  water  vapour  has  a  marked  accelerat¬ 
ing  effect  on  the  reaction  (cf.  Coehn  and  Tramm, 
A.,  1921,  ii,  476).  J.  G.  A.  Griffiths. 

Photochemical  dissociation  of  nitrogen  per¬ 
oxide.  L.  H.  Dawsey  (Proc.  Nat.  Acad.  Sci.,  1930, 
16,  546 — 552). — By  means  of  a  specially  devised 
apparatus,  which  is  described,  the  ultra-violet 
absorption  spectra  of  nitrogen  dioxide  and  nitrogon 
tetroxide  have  been  photographed  at  the  ordinary 
temperature  and  at  —182°  (liquid  air),  respectively, 
and  compared  with  previous  results  (cf.  Harris,  A., 
1928,  1305).  The  complex  banded  absorption  attri¬ 
buted  to  nitrogen  dioxide  begins  in  the  visible  region, 
rises  to  a  maximum  at  approximately  3900  A.,  and 
then  decreases  to  minimum  intensity  at  approximately 
3200  A.  Nitrogen  dioxide  absorbs  radiation  very 
feebly  in  the  region  3200 — 2495  A.  With  solid 
nitrogen  tetroxide  absorption  begins  at  about  3820  A. 
and  increases  in  intensity  towards  the  shorter  wave- 
lengtlis.  This  long  wave-length  limit  corresponds 
"Ith  74-6  kg.-cal.  for  the  least  heat  of  optical  activ¬ 
ation.  From  known  thermochemical  data  it  is 
calculated  that  the  total  change  in  thermal  energy 
between  —182°  and  25°  is  approximately  4-5 
‘rg-'Cal.,  and  hence  70-2  kg.-cal.  is  obtained  as  the 
value  of  the  least  energy  of  optical  activation  at  the 
jugber  temperature.  This  value  corresponds  with 
ngkt  of  wave-length  4060  A.  at  the  ordinary  tem¬ 
perature.  The  continuous  character  of  the  absorption 
spectrum  of  nitrogen  tetroxide  suggests  that  the 
primary  photochemical  decomposition  in  nitrogen 
peroxide  (which  consists  of  nitrogen  dioxide  and 
tetroxide)  is  duo  to  the  tetroxide  constituent  (cf. 
«ey,  Dawsey,  and  Rice,  A.,  1929,  864).  The 
“vesbold  for  complete  photochemical  equivalence  is 


calculated  to  be  about  3800  A.  On  the  basis  of  these 
results  the  mechanism  N204_^2N0  +  02  (bS)  is  pro¬ 
posed  to  account  for  the  primary  photochemical 
dissociation  and  the  continuous  absorption  spectrum 
of  nitrogen  tetroxide,  where  7iv=74-6/iV  kg.-cal., 
corresponding  with  a  wave-length  of  3820  A.  The 
corresponding  energy  for  the  thermal  change  is  39-6 
kg.-cal.,  whilst  the  energy  necessary  to  excite  an 
oxygen  molecule  in  the  normal  3S  to  the  *S  state  is 
1-62  volts  (Mulliken,  A.,  1928,  1165),  which  is  equi¬ 
valent  to  35  kg.-cal.  Thus  the  sum  of  the  energy  of 
thermal  change  and  the  energy  of  excitation  of  the 
oxygen  molecule  is  74-6  kg.-cal.,  in  good  agreement 
with  the  above  value  obtained  from  the  short  wave¬ 
length  limit  of  the  continuous  absorption  spectrum. 

J.  W.  Baker. 

Atomic  hydrogen.  II.  Behaviour  of  pentane 
in  ultra-violet  light  and  of  its  polymerisation 
products  towards  oxygen.  Influence  of  mercury. 
A.  Klemenc  and  F.  Patat  (Z.  physikal.  Chem., 
1930,  149,  449 — 464). — Both  decomposition  and 
polymerisation  occur  when  pentane  is  irradiated 
without  the  presence  of  mercury  (cf.  A.,  1929,  892). 
Under  the  influence  of  ultra-violet  light  the  poly¬ 
merisation  products  readily  take  up  oxygen,  carbon 
monoxide  appearing  among  the  gaseous  products, 
or  carbon  dioxide  in  the  presence  of  excess  of  oxygen. 
Further  rupture  of  the  carbon  chain  occurs  and  lighter 
hydrocarbons,  such  as  methane,  arc  formed.  Carbon 
monoxide  and  hydrogen  are  oxidised  to  carbon 
dioxide  and  water,  respectively,  under  the  influence  of 
the  radiation  in  the  absence  of  mercury,  but  under 
these  conditions  there  is  no  formation  of  formaldehyde. 
The  presence  of  mercury  does  not  affect  the  oxidation 
of  carbon  monoxide,  but  exerts  a  marked  influence  on 
the  oxidation  of  hydrogen  and  on  the  production  of 
hydrogen  from  pentane.  E.  S.  Hedges. 

Use  of  light  of  short  wave-length  in  quantit¬ 
ative  chemical  investigations.  “  Strong  ”  and 
“weak”  fluorescences  and  new  fluorescence 
reactions.  J.  Eisenbrand  (Pharm.  Ztg.,  1930,  75, 
1033 — 1036). — In  the  examination  of  the  fluorescence 
of  solid  substances  in  ultra-violet  light,  the  small 
amount  of  visible  violet  light  which  passes  through 
the  best  light  filter  often  gives  a  violet  colour  to  the 
compounds.  This  is  due  to  reflexion  and  not  to 
fluorescence.  The  violet  light  may  also  cause 
solutions  to  show  a  small  Tyndall  effect.  When  the 
same  strength  of  fluorescence  is  obtained  from  a 
diluted  solid  as  from  a  solution  of  the  same  dilution, 
the  fluorescence  from  the  solid  is  probably  1000  times 
as  powerful  as  that  from  the  solution  owing  to  the 
difference  in  thickness  of  the  layers  used.  The 
development  of  fluorescence  analysis  requires  the 
provision  of  a  wide  range  of  specific  fluorescence 
reactions,  and  also  the  development  of  methods  for 
strengthening  weak  reactions  (cf.  A.,  1929,  528;  this 
vol.,  34).  A  suitable  method  for  increasing  the 
fluorescence  of  a  compound  is  the  addition  of  salts. 
Thus,  solutions  of  8-hydroxyquinoline  exhibit  only- 
weak  fluorescence,  but  the  solid  derivatives  with 
zinc,  magnesium,  or  cadmium  show  brilliant  fluor¬ 
escence.  Addition  of  a  few  drops  of  an  alcoholic 
solution  of  8-hydroxyquinoline  to  alcoholic  solutions 
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of  calcium  chloride,  cadmium  acetate,  lanthanum 
nitrate,  lithium  chloride,  magnesium,  strontium,  or 
thorium  nitrates,  or  zinc  acetate  gives  strongly 
fluorescing  solutions;  no  precipitation  of  metallic 
complex  occurs.  These  phenomena  allow  the 
determination  of  the  amount  of  8-hydroxyquinoline 
in  quinosol  and  the  micro-determination  of  zinc  to 
he  made.  6-Hydroxyquinoline  and  apoquinine  also 
show  enhanced  fluorescence  in  presence  of  some 
motallic  salts.  H.  Burton. 

Photochemical  sensitisation  in  the  ultra-violet. 
L.  Farkas  and  P.  Harteck  pSTaturwiss.,  1930,  18, 
443 — 444). — In  view  of  the  photochemical  sensitising 
action  of  ammonia  on  hydrogen-oxygen  mixtures, 
that  of  other  hydrogen  compounds  has  been  studied. 
Hydrogen  bromide  catalyses  the  combination  of 
hydrogen  with  oxygen  at  280°  in  the  dark,  and  to  a 
greater  extent  when  the  mixture  is  irradiated  by  zinc 
arc  light ;  at  440°  the  reaction  is  very  rapid  in  the 
dark.  Hydrogen  sulphide  catalyses  the  reaction  at 
280°  in  the  light,  but  not  appreciably  in  the  dark ;  at 
330°  the  mixture  readily  explodes,  but  under  certain 
conditions  of  concentration  sulphur  dioxide  is  formed 
rapidly  in  the  dark,  so  that  the  reaction  in  the  light 
is  probably  complicated  by  the  presence  of  this 
substance,  which  at  350°  causes  rapid  combination 
in  the  light,  but  has  no  influence  on  the  dark  reaction 
at  temperatures  below  480°.  A  mixture  of  hydrogen 
and  oxygen  containing  a  trace  of  nitrogen  peroxide 
and  heated  to  just  below  the  ignition  temporature  is 
unaffected  by  light,  since  insufficient  activated 
oxygen  atoms  are  present,  and  no  photosonsitisation 
is  observed  until  the  nitrogen  peroxide  concentration 
is  raised  nearly  to  that  which  induces  a  rapid  reaction 
in  the  dark ;  the  action  of  nitrous  oxide  rescmblos 
that  of  sulphur  dioxide.  H.  F.  Gillbe. 

Precision  actinometry  with  uranyl  oxalate. 
W.  G.  Leighton  and  G.  S.  Forbes  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3139 — 3152). — The  quantum  efficiency, 
y,  of  the  photolysis  of  0-01 — 0-05.il/-oxalic  acid  in 
presence  of  0-001 — 0-02il/-uranyl  sulphate  has  been 
investigated  at  9-8°  and  25°  with  monochromatic 
light  of  nino  different  wave-lengths  between  494  and 
254  gg,  inclusive.  The  liquid  in  tho  actinometer 
must  be  stirred  and  details  of  the  analytical  procedure 
are  recorded.  The  solution  used  in  the  actinometer 
must  be  0-0 104/  with  respect  to  uranyl  sulphate  and 
O-OoOilf  with  respect  to  oxalic  acid.  At  25°,  y  then 
varies  from  0-60  with  light  of  wave-length  254  gu. 
to  0-5S  for  435  gg  and  has  a  minimum  of  0-49  at 
366  gg.  y  is  diminished  by  the  presence  of  sodium 
sulphate,  sodium  hydroxide,  or  sulphuric  acid,  and 
the  temperature  coefficient  per  10°  between  10°  and 
25°  for  light  of  wave-lengths  313  and  366  gg  is  1-03 
(cf.  Pierce,  A.,  1929,  1404).  Evidence  is  adduced 
that  the  reaction  probably  proceeds  by  the  decom¬ 
position  of  a  complex  of  the  typo  U02HC204"  or 
U02C204  rather  than  by  collisions  of  tho  second  kind 
between  activated  uranyl  ions  and  acid  moleculos. 

J.  G.  A.  Griffiths. 

Photochemical  isomerisation  of  atfocinnamic 
acid  in  presence  of  iodine.  A.  Bert ho un  and  C. 
Urecii  (J.  Chim.  phys.,  1930,  27,  291— 306).— Tho 
transformation,  in  benzene  solutions  containing 


iodine,  of  uZ/ocinnamic  acid  into  cinnamic  acid  bv 
visible  radiation  has  been  studied  by  observation  of 
tho  change  of  m.  p.  The  reaction  is  unimolecular 
and  has  a  temperature  coefficient  at  25 — 35°  of  1-3, 
For  wave-lengths  from  4580  to  5260  A.,  over  which 
rango  the  absorption  is  almost  complote,  tho  reaction  j 
velocity  k  is  independent  of  the  iodine  concentration, 
but  for  red  light,  which  is  only  partly  absorbed,  k 
varies  with  the  square  root  of  the  iodine  concentration. 
Tho  quantum  yields  at  4350  and  5600  A.  are  1-3  and 
0-33,  respectively.  Tho  suggested  mechanism  of  the 
reaction,  which  accords  well  with  the  experimental 
data,  is  (1)  a  molecule  of  iodine  is  dissociated  by  the 
light,  (2)  an  atom  of  iodine  combines  with  a  molecule 
of  aZZocinnamic  acid  to  form  an  unstable  monoiodide 
containing  a  tervalent  carbon  atom,  (3)  mutual 
rotation  of  tho  two  doubly -linked  carbon  atoms  takes  i 
place  with  the  formation  of  an  iodine  derivative  of 
cinnamic  acid,  (4)  the  iodine  atoms  dissociate  and  re¬ 
form  iodine  molecules.  Tho  rato  of  formation  of 
cinnamic  acid  is  given  by  X'w/01,2[I2]1'2  for  weak  I 
absorption  and  by  kal0vs  for  practically  complete 
absorption,  a  being  the  initial  concentration  of  alio- 
cinnamic  acid,  [I2]  the  mol.  iodine  concentration,  and 
J0  the  radiation  intensity.  H.  F.  Gillbe. 

Determination  of  effect  of  light  on  dyes.  P. 
Krais  (Kolloid-Z.,  1930,  52,  173— 174).— An  indi¬ 
cator  paper  suitable  for  measuring  the  amount  of 
sunlight  may  be  made  as  follows.  200  G.  of  white 
kaolin  are  stirred  with  200  c.c.  of  water,  and  400  c.c. 
of  a  solution  containing  1  g.  of  Victoria-blue  B  per 
litre  are  added,  the  mixture  being  stirred  and  filtered 
with  suction.  The  residue  is  dried  in  air  in  the  dark, 
powdered,  and  sieved,  and  then  applied  to  paper  by 
means  of  gum  arabic.  On  exposure  to  light  the  paper 
becomes  pure  white  and  not  grey  as  in  most  other 
indicators.  Directions  for  the  quantitative  use  of 
the  paper  are  given.  E.  S.  Hedges. 

Quantum  yield  in  the  photo-bromination  of 
organic  hydroxy-acids  in  relation  to  the  fre¬ 
quency  of  the  exciting  light.  J.  C.  Gnosn  and 
11.  M.  Purkayastha  (Z.  pliysikal.  Chem.,  1930,  B,  9, 

128 — 132). — The  quantum  yields  in  the  photo- 
bromination  of  mandelic,  lactic,  and  phenyl-lactic 
acids  (cf.  this  vol.,  71S)  increase  in  a  continuous 
manner  from  about  3-1  to  6,  3  to  5,  and  2-2  to  3-5, 
respectively,  as  the  wave-length  of  the  light  diminishes 
from  545  to  366  gg.  R.  CoTHttL. 

Differences  in  mechanism  of  addition  and 
substitution  reactions  in  photo-bromination  ot 

organic  compounds.  J.  C.  Ghosh  and  R.  "• 
Purkayastha  (Z.  physikal.  Chem.,  1930,  B,  9,  loy- 
156). — It  appears  probable  that  in  both  the  photo-  ■ 
bromination  of  hydroxy-acids  (this  vol.,  718)  and I  t he 
photochemical  addition  of  bromine  (A.,  1928,  2o oj 
continuance  of  the  reaction  chain  is  due  to  J 
secondary  formation  of  bromine  atoms  in  one  ot 
constituent  reactions.  In  the  addition  reactions 
is  likely  that  triatomic  bromine  molecules  are  form 
B.  CuTDitL 

Irradiation  reaction  of  protein.  B.  Bajews^  J 
(Strahlenther.,  1929,  34,  582—586;  Chem.  I 

1930,  i,  1748— 1749).— The  coagulation  of  Fotc.®  u-{  I 
ultra-violet  light  is  only  slightly  affected  by  n  l 
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temperature,  tlie  curve  being  linear  up  to  the  coagul-  differentiated  from  periodic  reactions  and  experi- 
ation  temperature  of  the  protein ;  the  slight  rise  is  ments  are  described  in  which  the  Liesegang  pheno- 
attributed  to  the  increased  agglomeration  of  the  rnenon  is  separated  into  two  stages,  the  banding 
denatured  protein  particles  with  increased  molecular  occurring  after  the  chemical  reaction  has  been  corn- 
movement.  The  coagulation  of  protein  by  X-rays  plctcd.  Similar  structures  can  be  produced  by  the 
increases  exponentially  with  rise  of  temperature.  coagulation  of  colloids  bv  electrolytes  and  also  in  the 


A.  A.  Eldridge. 

Energy  yield  in  the  decomposition  of  chloro¬ 
form  by  X-rays  and  the  mechanism  of  this  and 
similar  Ar-ray  reactions.  G.  Cronheim  and  P. 
Gunther  (Z.  physikal.  Chem.,  1930,  B,  9,  201—228; 
cf.  A.,  192S,  1340). — In  the  formation  of  hydrogen 
chloride  from  chloroform  under  the  influence  of 
A'-rays  the  amount  produced  is  proportional  to  the 
amount  of  energy  absorbed  in  the  form  of  secondary 
electrons,  and  21  kg.-cal.  are  required  per  mol.  of  acid 
formed.  Since  this  is  small  compared  with  the 
energy  required  to  sever  C-Cl  and  C*H  linkings  it  is 
concluded  that  the  reaction  has  a  chain  mechanism. 
Possibly  the  chloroform  molecule  is  first  shattered  by  a 
secondary  electron  with  the  formation  of  free  chlorine 
atoms  and  a  hydrogen  atom  which  react  with 
unchanged  molecules,  C1+CHC13=HC1+CC13,  H+ 
CHC1j=H2-(-CC13,  the  CC13  then  continuing  the  chain 
by  the  reaction  CC13*+CHC13=C1+CCI3’CHC12,  and 
it  is  likely  that  the  reactions  H+CHC13=HC1+ 
CHC1,,  CHC1,* + CHC13 = C1+ CHC12-CHC12  also  occur. 
In  presence  of  water  and  oxygen,  chlorine  monoxide 
or  hypochlorous  acid  is  also  formed,  and  the  yield  of 
hydrogen  chloride  is  increased.  It  is  uncertain  how 
the  water  acts,  but  a  possible  mechanism  for  the  action 
of  oxygen  is  CCL-f  0,=C0CI-f  CL>0,  C0C1+CHC13= 
C0C12+CHC12,  'CHCi2+02=HC10+C0Cl,  C0C12+ 
H20=2HCl-f-CO2.  •  The  retarding  action  of  hydro¬ 
carbons  such  as  petroleum  on  the  decomposition  may 
then  depend  on  their  interfering  with  the  reaction  of 
the  chloroform  with  oxygen.  In  the  formation  of 
hydrogen  chloride  from  mixtures  of  petroleum  and 
carbon  tetrachloride  a  chain  of  reactions  is  probably 
initiated  by  hydrogen  atoms  from  the  hydrocarbon 
as  well  as  by  chlorine  atoms.  In  all  the  X-ray 
reactions  examined  it  appears  that  the  action  of  a 
secondary  electron  on  a  single  molecule  corresponds 
}dth  the  first  step  in  the  absorption  of  visible  light 
in  an  ordinary  photochemical  chain  reaction. 

R.  Chthill. 

Mechanism  of  the  chemical  action  of  X-rays  in 
aqueous  solutions.  0.  RisSE  (Strahlenther.,  1929, 
34,  578—581;  Chem.  Zcntr.,  1930,  i,  1748).— 
Ultra-violet  irradiation  of  water,  whether  in  presence 
°r  absence  of  oxygen,  did  not  lead  to  the  formation 
of  hydrogen  peroxide  unless  zinc  oxide  was  present ; 

or  P-irradiation  of  pure  water  leads,  however,  to 
its  formation.  Hydrogen  peroxide  is  decomposed 
oy  all  three  radiations.  The  reaction  depends  on  the 
dissolved  oxygen ;  hence  the  presence  of  dissolved 
oxygen  in  irradiated  solutions  may  cause  changes 
dependent  on  the  primary  formation  of  hydrogen 
peroxide.  The  conversion  of  ferrous  into  ferric  salts 
is  an  example.  The  mechanism  of  the  formation  of 
hydrogen  peroxide  is  discussed.  A.  A.  Eldridge. 

Formation  of  periodic  structures.  E.  S. 
Sedges  (Rev.  gen.  Colloid.,  1930,  8,  193 — 199). — 
A  summary.  Existing  theories  of  Liesegang  ring 
formation  are  inadequate.  Periodic  structures  are 


salting-out  of  simple  salts  such  as  sodium  chloride. 
This  particular  manifestation  of  periodicity  is  con¬ 
sidered  in  relation  to  the  periodic  dissolution  of  metals, 
periodic  passivity,  and  periodic  phenomena  in  electro¬ 
lysis,  both  at  the  anode  and  at  the  cathode,  and  it 
appears  that  the  essential  condition  for  periodicity 
is  the  existence  of  a  critical  condition  determining 
a  change  which  takes  place  to  completion  every  time 
tho  critical  value  is  reached.  E.  S.  Hedges. 

Behaviour  of  sodium  sulphate  crystals  towards 
cold  ethyl  and  methyl  alcohols.  M.  A.  Rakusin 
(Z.  Krist.,  1930,73,  115—116;  Chem.  Zentr.,  1930,  i, 
2228). — Treatment  with  95%  ethyl  alcohol  affords 
a  powder  consisting  of  thenardite;  with  methyl 
alcohol  dehydration,  but  not  powder  formation, 
occurs.  A.  A.  Eldridge. 

Complex  fluoborates.  A.  Travers  and  L. 
Malaprade  (Bull.  Soc.  chim.,  1930,  [ivj,  47,  788 — 
801). — Eluoboric  acid  and  normal  fluoborates  corre¬ 
sponding  with  the  formula  MBF.j  decompose  slowly 
in  aqueous  solution,  giving  complex  fluoborates 
which  are  readily  decomposed  by  alkalis.  When 
hydrofluoric  and  boric  acids  react  in  aqueous  solution 
an  acid  is  formed  which  is  not  normal  iluoboric  acid, 
but  when  kept  is  slowly  transformed  into  an  equili¬ 
brium  mixture  containing  the  latter.  A  complex 
fluoborate  is  formed  when  boric  acid  reacts  writh 
potassium  fluoride  in  aqueous  solution.  Twro,  new 
fluoborates  which  are  decomposable  by  alkalis  have 
been  isolated.  The  compound  K2BF5  is  obtained 
when  normal  potassium  fluoborate  is  heated  at  580°. 
Tho  compound  K2B2F0,l-5H2O  may  be  prepared  by 
tho  following  method :  50  g.  of  potassium  hydrogen 
fluoride  and  25  g.  of  boric  acid  arc  dissolved  in  100  c.c. 
of  cold  w'ater,  the  solution  is  filtered  and  kept  for  about 
4  Ins.,  when  a  crystalline  deposit  of  tho  substance 
will  have  formed.  E.  S.  Hedges. 

Preparation  of  silver-free  copper.  B.  Park  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3165 — 3166). — Copper, 
spectrographically  free  from  silver  (i.e.,  <0-0002%), 
is  obtained  by  fractional  electrolytic  deposition  on 
platinum  electrodes  from  copper  sulphate  in  5%  nitric 
acid.  The  first  fractions  contain  the  bulk  of  the  silver. 

J.  G.  A.  Griffiths.^ 

Caesium  borates.  A.  P.  Rollet  and  L.  Andres 
(Compt.  rend.,  1930,  191,  375 — 378). — Precipitates 
obtained  by  mixing  various  proportions  of  alcoholic 
solutions  of  boric  acid  and  cajsium  oxide  have  approxim¬ 
ately  the  same  compositions  as  the  initial  mixtures 
for  0-25 — 4  mols.  of  boric  acid  to  1  mol.  of  ciesium 
oxide,  but  for  larger  proportions  of  the  former  an 
amorphous  precipitate  of  composition  5B203,Cs20  is 
produced.  An  isothermal  diagram  of  the  system 
B203-Cs20-H20  is  shown  for  18°,  the  following  solid 
phases  being  identified  by  the  method  of  residues  : 
ccesium  pent-aborate,  5B203,Cs20,SH20,  small  ortho¬ 
rhombic  crystals ;  ccesiumdiborale,  2B203,Cs20,5H20, 
large  orthorhombic  crystals  which  lose  watcr_at  80°, 
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and  arc  often  contaminated  with  pentaborate ; 
caesium  monoborale,  B203,Cs20,7H20,  orthorhombic 
prisms,  losing  water  at  45°.  J.  Grant. 

Reactions  of  ammonia  on  the  system  ZnCL,- 
NH4C1-H20.  R.  Friess  (J.  Amer.  Chem.  Soc., 
1930,  52,  3083—3087). — The  pu  of  aqueous  zinc 
chloride-ammonium  chloride  solutions  in  the  range  of 
solubility  at  20°,  the  concentrations  of  ammonia 
requisite  to  produce  precipitates,  and  the  pa  of  the 
liquids  in  equilibrium  with  the  precipitates  have  been 
determined.  The  precipitate  has  the  composition 
ZnCl2,2NH3  when  the  concentration  of  ammonium 
chloride  is  15%  or  more,  but  a  basic  precipitate, 
probably  ZnCl.,,4ZnO,  is  formed  when  the  concen¬ 
tration  of  ammonium  chloride  is  less  than  15%. 
The  results  are  explained  by  the  effect  of  ammonium 
chloride  on  the  ionisation  of  the  constituents  of  the 
system.  J.  G.  A.  Griffiths. 

Composition  of  deposit  forming  on  zinc 
immersed  in  cupric  sulphate  solution.  I.  A. 
Galecki  and  J.  Tomaszewski. — Sec  B.,  1930,  822. 

Action  of  hydrogen  and  hydrocarbons  on 
barium.  P.  Remy-Gennet£  (Compt.  rend.,  1930, 
191,  413 — 414). — Redistilled  barium  in  contact  with 
pure  dry  hydrogen  at  20°  and  639  mm.  pressure  for 
2-5  months  produces  a  fall  in  pressure  to  about  1  mm. 
Methane  and  acetylene  are  not  adsorbed  (1  month), 
and  a  method  of  separation  of  hydrogen  from  these 
gases  is  therefore  indicated.  J.  Grant. 

Preparation  of  mercuriammonium  bromides 
and  chlorides.  Crystalline  dimercuriammon- 
ium  bromide  and  chloride.  M.  Francois  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  825— 833).— See  this  vol., 
1006.'  E.  S.  Hedges. 

Reaction  mechanism  in  the  precipitation  of 
radium  preparations  rich  in  emanation.  0. 
Erbacher  and  H.  Hading  (Z.  physikal.  Cliem., 
1930,  149  ,  439 — 448). — Radioactive  preparations 
were  made  by  precipitating  a  mixture  of  ferric 
chloride  and  barium  radium  chloride  by  the  addition 
of  an  excess  of  ammonia  solution  containing  ammon¬ 
ium  carbonate,  sulphate,  or  chromate.  The  emanat¬ 
ing  power  of  the  precipitate  was  almost  100%  when 
ammonium  carbonate  or  sulphate  was  used,  but  only 
about  65%  when  the  chromate  was  used.  When  the 
barium  radium  salt  was  added  after  precipitation  of 
the  ferric  hydroxide  the  emanating  power  was  un¬ 
altered  in  the  presence  of  carbonate  or  sulphate,  but 
was  raised  to  about  75%  in  the  presence  of  chromate. 
It  is  supposed  that  the  sparingly  soluble  radium 
carbonate  and  sulphate  are  adsorbed  at  the  outer 
surface  of  the  ferric  hydroxide  gel,  giving  a  highly 
emanating  preparation,  but  the  almost  insoluble 
radium  chromate  is  adsorbed  so  rapidly  that  a  portion 
becomes  enmeshed  in  inner  surfaces  of  the  gel,  with 
reduction  of  the  emanating  power  of  the  preparation. 
Similar  phenomena  were  observed  using  aluminium 
hydroxide  as  the  adsorbent.  This  conclusion  is 
supported  by  the  reduction  of  emanating  power  on 
ageing  of  the  gel  or  on  drying  with  alcohol. 

E.  S.  Hedges. 

Action  of  calcium  hydroxide  solution  on 
aluminium.  G.  Assarson  (Z.  anorg.  Chem.,  1930, 


191,  333 — 339). — The  action  of  calcium  hydroxide 
solution  (0  040— 0  125%  CaO)  on  aluminium  has  been 
investigated  at  0 — 90°.  Analysis  and  crystallo¬ 

graphic  measurements  of  the  resulting  crystalline 
deposits  show  that  the  following  calcium  aluminates 
are  formed  under  appropriate  conditions  : 
Al203,4Ca0,12H20 ;  Al2O3,3CaO,12H20 ;  and 

A1203, 3CaO , 6H20 .  0.  J.  Walker. 

Volatility  of  silica  in  water  vapour.  C.  J.  van 
Nieuwenburg  and  H.  B.  Blumendal  (Rev.  trav. 
chim.,  1930,  49,  857 — 860). — Amorphous  silica, 
quartz,  tridymitc,  and  cristobalite  were  heated  at 
300  atm.  at  395°  in  the  presence  of  water  for  periods 
of  9  and  24  hrs.  An  appreciable  loss  of  weight  was 
observed  in  each  case.  The  metastablc  forms, 
cristobalite  and  tridymitc,  are  more  volatile  than 
quartz,  but  less  volatile  than  amorphous  silica. 
Vaporised  silica  combined  with  zinc  oxide  to  form  a 
crystalline  zinc  silicate,  identical  in  properties  with 
willemite.  Wollastonite  was  obtained  from  lime  in 
the  same  way.  J.  A.  V.  Butler. 

Preparation  of  hypophosphoric  acid.  M. 
Speter  (Clicm.-Ztg.,  1930,  54,  599).— Priority  is 
claimed  for  the  author’s  preparation  of  hypophos¬ 
phoric  acid  from  red  phosphorus  and  alkali  or  alkaline- 
earth  hypochlorites  (A.,  1927,  1156).  In  using  alkali 
hypochlorites  the  solution  should  be  added  gradually 
to  the  aqueous  suspension  of  red  phosphorus. 

E.  Lewkowitsch. 

Constitution  of  hyposulphurous  acid.  0.  von 
Deines  and  G.  Elstner  (Z.  anorg.  Chem.,  1930, 191, 
340 — 381). — When  solid  sodium  hyposulphite  is 
heated  it  decomposes  suddenly  at  about  190°.  The 
action  is  exothermal  and  evolves  10,350  g.-cal./mol.  of 
hyposulphite,  and  can  be  represented  by  the  equation : 
2Na2S204=S02+Na2S03-|-Na2S203,  accompanied  by 
the  secondary  reactions,  S02+3Na2S03=2Na2S04T 
Na2S203  and  S02+2Na2S(33=2Na2S04+S.  The 
main  reaction  probably  takes  place  through  the 
following  stages  :  2Na2S.>O4=2Na2SO3+2S0 ;  2S0= 
S202;  S202+Na2S03=Na2S203+S02.  The  decom¬ 
position  of  sodium  hyposulphite  solutions  with 
hydrochloric  acid  solution  at  the  ordinary  temperature 
gives  sulphur  dioxide,  oily  hydrogen  persulphide,  and 
polythionic  acids  (cf.  Meyer,  A.,  1903,  ii,  285).  With 
concentrated  acid  solution  at  40°,  however,  no  poly¬ 
thionic  acids  are  formed  and  the  main  reaction  is 
2H2S204= 3S02 + S + 2H20 .  The  structure  of  the 

hyposulphites  is  discussed  in  detail  and  it  is  suggested 
that  they  are  complex  salts  of  the  type  1M2[S03*S0J- 
This  structure  accounts  for  the  above-mentioned 
decomposition  of  solid  sodium  hyposulphite  an 
agrees  also  with  the  other  reactions  of  hyposulphites. 

O.  J.  Walker- 

Structure  of  the  tungstic  acids.  A.  M.  Morle1 
(J.C.S.,  1930,  1987— 1999).— Four  tungstic  acids  hare 
been  prepared  and  examined.  The  conditions 
preparation  were  so  chosen  that  the  products  obtain 
may  be  considered  typical.  Each  type  of  acid 
subjected  to  various  ageing  conditions,  and 
products  were  fully  analysed  during  such  age  b 
processes.  An  X-ray  study  (powder  method) 
also  made  of  many  of  the  products,  and  other  tangs 
compounds  for  comparison  (photographs  reprodu 
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It  is  concluded  from  the  combined  evidence  of  X-ray 
structure  and  analysis  that  two  definite  compounds, 
H2W04  and  H2W04,H20,  exist,  but  that  other  com¬ 
pounds  exist  which  it  is  suggested  may  be  condensed 
compounds,  or  compounds  physically  impure  (i.e., 
imperfectly  or  not  crystalline).  J.  0.  Cutter. 

Technical  preparation  of  rhenium.  \V.  Feit. — 
See  B.,  1930,  822. 

Ferric  hydroxide  in  the  rusting  process.  G. 
Schikorr  (Z.  anorg.  Chem.,  1930,  191,  322—332).— 
The  conditions  under  which  the  two  forms  of  ferric 
hydroxide,  Fe02H,  arc  formed  in  the  rusting  process 
have  been  investigated.  The  y-hydroxidc  is  formed 
when  the  oxidation  takes  place  through  the  inter¬ 
mediate  ferrous  ferrite  stage,  e.g.,  when  the  rusting 
takes  place  directly  on  the  iron  under  water.  Bust 
which  has  been  formed  under  water  at  a  distance 
from  the  iron  consists  of  the  a-hydroxidc  and  is  due  to 
the  direct  oxidation  of  ferrous  ions.  Dehydration 
experiments  show  that  slowly-formed  rust  corresponds 
closely  with  Fe02H  in  its  water  content  up  to  160°, 
but  that  at  higher  temperatures  the  loss  of  water  is 
rapid.  Eust  which  has  been  formed  rapidly  has  a 
considerably  smaller  percentage  of  water  even  at  low 
temperatures.  0.  J.  Walker. 

Separation  on  iron  of  carbon  from  carbon 
monoxide.  III.  Formation  of  iron  oxides  and 
iron  carbides  in  the  solid  phase.  U.  Hofmann 
and  E.  Groll  (Z.  anorg.  Chem.,  1930,  191,  414 — 
428;  cf.  A.,  1928,  1341). — When  carbon  monoxide 
is  passed  not  too  rapidly  over  iron,  magnetite  is  found 
in  the  solid  phase  up  to  560°  and  ferrous  oxide  up  to 
655°.  The  presence  of  these  oxides  is  shown  by 
■Lray  examination.  Above  655°  or  with  too  rapid  a 
gas  stream  no  oxides  are  formed.  At  lower  tem¬ 
peratures  (275 — 320°),  at  which  separation  of  carbon 
takes  place  only  very  slowly,  formation  of  the  carbide 
Fe2C  occurs.  These  facts,  along  with  an  examination 
of  the  equilibria  in  the  system  iron-carbon-oxygen, 
suggest  that  the  reaction  between  iron  and  carbon 
monoxide  proceeds  as  follows.  At  first  iron  carbide 
and  carbon  dioxide  are  formed.  When  the  concen¬ 
tration  of  the  latter  in  the  gas  phase  is  sufficiently 
liigh  it  oxidises  the  iron  to  oxides,  which  then  react 
with  carbon  monoxide  with  further  formation  of 
carbide.  The  separation  of  carbon  is  due  to  decom¬ 
position  of  the  carbide.  In  this  decomposition 
cementite  is  always  formed  as  well  as  iron. 

0.  J.  Walker. 

Analytical  sublimation  with  special  reference 
to  micro-sublimation.  H.  Hoffmann,  jun.,  and 
'V.  C.  Johnson  (J.  Assoc.  Off.  Agric.  Chem.,  1930, 
13,  367— 377).— Sublimation  points  of  numerous 
substances  were  determined  at  atmospheric  pressure 
in  a  vacuum  in  the  Hortvet  sublimator  (B.,  1923,  805). 
Sublimation  depends  on  vapour  pressure  and  is  more 
comparable  with  evaporation  than  with  boiling. 
Typical  procedure  is  described  and  photomicrographs 
arc  given.  Sublimation  possesses  advantages  in 
both  qualitative  and  quantitative  analysis. 

A.  G.  Pollard. 

.  Optical  method  for  the  detection  of  substances 
^mixtures,  residues,  etc.  H.  Wagner  (Z\  angew. 
imem.,  1930,  43,  686— 687).— Immersion  of  various 


transparent  substances  in  liquids  having  refractive 
indices  nearly  the  same  as  the  solids  causes  them  to 
appear  various  shades  of  blue  when  observed  through 
the  microscope  by  means  of  diffused  transmitted 
light;  thus  calcium  sulphate  appears  violet  in  a 
mixture  of  benzaldehydc  and  xylene,  quartz  bluish- 
violet  in  benzaldehydc  and  bronze-green  in  phenol, 
aluminium  hydroxide  light  blue  in  toluene,  and 
tricalcium  phosphate,  barium  and  strontium  sul¬ 
phates,  and  amphibole  asbestos  blue  in  phenylthio- 
carbimide.  These  tests  serve  to  distinguish,  e.g., 
quartz  and  barium  sulphate,  and  calcium  and  barium 
sulphates  from  one  another  when  only  small  amounts 
of  substance  are  available.  A.  E.  Powell. 

Application  of  the  neon  lamp  to  photometric 
titrations.  T.  Sojuya  and  S.  Shiraishi  (J.  Soc. 
Chem.  Ind.  Japan,  1930,  33,  300n). — Light  from  a 
powerful  tungsten  lamp  passes  through  the  solution 
which  is  being  titrated,  and  falls  on  the  filament  of  a 
neon  lamp.  The  photo-electric  current  generated  in 
the  latter  is  measured,  and  can  be  used  to  indicate 
the  end-point  of  titrations  involving  colour  changes 
or  precipitations.  C.  W.  Gibby. 

Sources  of  error  in  the  determination  of  hydro¬ 
gen  in  gases.  H.  E.  Ambler. — Sec  B.,  1930,  816. 

Potentiometric  determination  of  acids  and 
bases.  F.  L.  Hahn  (Z.  angew.  Chem.,  1930,  43, 
712 — 714). — The  views  of  Jandcr  (this  vol.,  51)  arc 
criticised  and  the  potentiometric  titration  method  for 
acids  and  bases  is  defended.  H.  I.  Downes. 

Determination  of  active  chlorine  in  hypo¬ 
chlorite  liquors.  J.  D.  Blakeley,  J.  M.  Preston, 
and  F.  Sciiolefield. — See  B.,  1930,  860. 

Rapid  determination  of  free  sulphur  by  means 
of  silver.  V.  Aleksandrov  (J.  Chem.  Ind.,  Eussia, 
1929,  6,  1114 — 1117). — The  method  is  based  on  the 
formation  of  silver  sulphide.  If  0  3  g.  of  sulphur  is 
present  the  minimal  silver  surface  (wire  or  net)  must 
be  2S-5  cm.2  If  the  sample  is  solid  it  must  be  dis¬ 
solved  in  a  solvent  of  b.  p.  higher  than  the  m.  p.  of 
sulphur.  The  metal  is  immersed  at  60°,  washed  with 
toluene  or  ether,  and  dried  at  50°  for  15 — 20  min. 
The  silver  is  cleaned  by  ignition  in  air,  followed  by 
washing  with  ammonia  solution  and  water. 

Chemical  Abstracts. 

Sensitive  test  for  ammonia.  K.  G.  Makris  (Z. 
anal.  Chem.,  1930, 81,  212 — 214). — A  freshly  prepared 
mixture  of  20%  silver  nitrate  solution  (5  vols.)  and  5% 
tannin  solution  (1  vol.)  is  impregnated  in  a  suitable 
substrate,  the  presence  of  a  trace  of  gaseous  ammonia 
being  indicated  by  a  lustrous  deposit  of  silver.  The 
method  is  capable  of  showing  the  presence  of  0-005  mg. 
of  gaseous  ammonia.  J.  O.  Cutter. 

Volumetric  determination  of  phosphoric  acid. 
W.  H.  Eoss.— See  B.,  1930,  816. 

Modified  Gutzeit  arsenic  apparatus.  A.  J. 
Lindsey  (Analyst,  1930,  55,  503 — 504). — The  glass 
apparatus  affords  arsenic  stains  of  uniform  size,  and 
avoids  loss  of  gases.  A  flanged  tube  is  ground  to 
form  a  plane  surface  with  the  hole  of  the  original  bore ; 
two  ears  are  sealed  to  the  flange.  The  disc  of  mercuric 
chloride  paper  is  secured  between  the  ground  surface 
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of  the  cap  and  tube,  and  these  are  held  together  by 
rubber  bands.  D.  G.  Hewer. 

Separation  and  identification  of  alkali  and 
alkaline-earth  metals  using  isoamyl  alcohol.  H. 
Yagoda  (J.  Anicr.  Chem.  Soe.,  1930,  52,  3068 — 
3076). — In  the  absence  of  sulphates  and  other  metals, 
a  qualitative  separation  of  sodium,  potassium, 
barium,  magnesium,  strontium,  and  calcium  may  bo 
effected  by  converting  the  chlorides  or  nitrates  of  the 
metals  into  bromides  by  heating  until  1  c.c.  of  8Y- 
hydrobromic  acid  until  dryness  is  attained  and  then 
boiling  the  residue  for  0-5  min.  with  3  c.c.  of  isoamyl 
alcohol.  The  bromides  of  the  first  three  metals  are 
almost  insoluble,  and  any  sodium  and  barium  in  the 
dried  residue  is  extracted  by  boiling  with  1 — 2  c.c.  of 
0-2Y-liydrobromic  acid  in  95%  ethyl  alcohol.  The 
two  metals  are  then  precipitated  as  chlorides  by  the 
addition  of  1  c.c.  of  12Y- hydrochloric  acid.  The 
separation  of  the  metals  with  isoamyl  alcohol-soluble 
bromides  (magnesium,  strontium,  calcium)  depends 
on  the  relatively  facile  decomposition  of  magnesium 
nitrate  on  ignition  and  the  solubility  of  calcium 
nitrate  in  16iV-nitric  acid.  Relevant  solubility  data 
at  25°  are  recorded.  J.  G.  A.  Griffiths. 

Quantitative  spectrum  analysis  of  alkali 
metals.  H.  Lucas  (Physilcal.  Z.,  1930,  31,  803 — 
S04). — In  the  arc  spectrum  of  potassium  and  sodium 
the  intensity  relations  of  two  lines,  the  higher  terms 
of  which  have  approximately  the  same  excitation 
potential  but  are  members  of  different  series,  aro 
constant  within  the  limits  of  experimental  error. 
The  ratio  of  tho  intensities  of  any  two  lines,  the 
initial  levels  of  which  aro  different,  shows  a  marked 
dependence  on  the  experimental  conditions.  Tho 
necessary  precautions  for  maintaining  the  constancy 
of  the  aro  are  dealt  with.  The  spark  spectra  of 
sodium  and  potassium  are  characterised  by  a  strong 
retrogression  of  the  subsidiary  scries.  The  intensity 
relation  between  tho  principal  and  subsidiary  series 
in  the  arc  and  spark  spectra  is  1  : 100. 

W.  R.  Angus. 

Determination  of  sodium  [in  water].  E.  R. 
Caley  and  C.  W.  Foulk. — Sec  B.,  1930,  8S4. 

Volumetric  determination  of  very  small  quan¬ 
tities  of  silver.  J.  Golse  (Bull.  Soe.  chim.,  1930, 
[iv],  47,  760 — 7G8). — Silver  is  precipitated  as  a  com¬ 
pound  of  the  formula  HgI2,2AgI  by  adding  excess  of 
a  dilute  solution  of  potassium  iodide  saturated  with 
mercuric  iodide.  Tho  iodine  in  the  precipitate  is 
determined  volumetrically.  C.  W.  Gfbby. 

Detection  of  magnesium  in  minerals.  H. 
Leitmefer  and  F.  Feigl  (Tsch.  Min.  Petr.  Mitt., 
1930,  40,  325 — 334). — A  simple  test  for  magnesium 
(A.,  1929,  669)  consists  in  warming  tho  powdered 
mineral  in  a  solution  of  nitrobenzeneazoresorcinol 
containing  an  excess  of  sodium  hydroxide.  In  the 
presence  of  oven  a  small  amount  of  magnesium  the 
powder  acquires  a  blue  colour.  Silicates  must  be 
first  decomposed,  and  if  much  iron  is  present  this 
must  bo  separated.  L.  J.  Spekcer. 

Iodometric  determination  of  small  amounts  of 
zinc.  H.  A.  Pagel  and  O.  C.  Ames  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3093 — 309S). — -Minute  details  aro  given 


for  the  iodometric  determination  of  3-3 — 33  mg.  ol 
zinc  in  100  c.c.  of  solution.  The  metal  is  precipitated 
as  the  pyridino  thiocyanate,  Zn(C5H5N)2(SCN)2, 
which  is  then  dissolved  in  about  125  c.c.  of  boiling 
water,  6  g.  of  borax  aro  added,  and  the  cooled  liquid 
is  poured  into  a  volume  of  OTA- iodine  at  least  5  c.c. 
in  excess  of  that  required  for  tho  reaction  NCS'-f- 
4I2+80H'=S04"+7I'+4H20fICN'.  After  10-15 
min.,  10  c.c.  of  CY-hydroeliloric  acid  arc  added  and 
tho  excess  of  iodine  is  immediately  titrated  slowly 
with  thiosulphate.  Tho  quantitative  relation  is 
given  by  NCS'+3I2+4H20=S04"+8H,+Gr+CN'. 

Chlorides  and  metals  having  insoluble  pyridine  thio¬ 
cyanates  interfere,  but  sulphates  and  nitrates  are 
without  effect.  J.  G.  A.  Griffiths. 

Potentiometric  titrations  using  mercurous 
nitrate  and  sodium  oxalate  as  titrating  solutions. 
C.  Mayr  and  G.  Burger  (Monatsh.,  1930,  56,  113— 
115 ;  cf.  A.,  1929,  1413). — Corroct  results  are  obtained 
only  if  the  sparingly  soluble  compound  formed  is 
crystalline.  In  determining  phosphoric  acid  mercur¬ 
ous  nitrate  solution  is  addod,  precipitating  mercurous 
phosphate;  the  excess  is  determined  by  potontio- 
metric  titration  of  an  aliquot  portion  of  the  filtered 
solution  against  OTIV-sodium  oxalate  solution.  The 
method  is  not  applicable  to  pyrophosphates,  even  ii 
tho  salt  is  previously  boiled  with  nitric  acid  to  con¬ 
vert  it  into  the  ortho-acid.  Nitrates  of  calcium, 
strontium,  cerium,  cadmium,  and  lead  in  solution 
are  precipitated  with  O-liY-sodium  oxalate,  the  excess 
being  determined  by  electrometric  titration  of  an 
aliquot  portion  of  the  filtrate  against  0-lY-mercurous 
nitrate  solution.  J.  R.  I.  Hepburn. 

Separation  and  determination  of  gallium.  H. 
Separation  of  gallium  and  aluminium  from  one 
another,  and  determination  of  these  elements. 
S.  Ato  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1930, 14,  35—47 ;  cf.  this  vol.,  564).— Three  methods 
for  the  separation  and  determination  of  gallium  and 
aluminium  are  described,  the  third  being  the  most 
practicable.  (1)  An  aqueous  solution  containing 
only  the  chlorides  of  the  two  metals  is  evaporated 
almost  to  dryness,  and  a  solution  of  acetyl  chloride 
in  acetone  (1  :  4)  added  with  stirring.  The  precipitate 
of  hydrated  aluminium  chloride  is  washed  by  decant¬ 
ation  with  the  acetyl  chloride  solution.  The  solution 
is  evaporated  to  dryness  and  heated  repeatedly 
nitric  acid,  evaporated  again,  ignited,  and  dissolved 
in  hy-drochloric  acid,  then  evaporated  to  drying 
taken  up  in  water,  and  the  gallium  is  precipitated 
by  adding  acetic  and  camphoric  acids,  ignited,  8®  . 
weighed  as  trioxide.  The  filtrate  is  evaporated  a®  j 
ignited  to  remove  organic  matter,  aluminium  is  P[t'  { 
cipitated  as  chloride,  and,  together  with  that  pF  : 
cipitated  at  the  beginning,  weighed  after  convene 
into  oxide.  (2)  A  solution  containing  only 
chlorides  is  evaporated  to  dryness  on  the  wat’ 
bath,  the  residue  is  dissolved  in  a  mixture 
6Y-hydrochloric  acid  and  acetone  (1:1),  and  the  > 
cold  solution  saturated  with  hydrogen  chloride, 
precipitate  of  hydrated  aluminium  chloride  *s 'vas. 
by  decantation  with  a  mixture  of  acetone  and  ny 
chloric  acid  saturated  with  hydrogen  chlori  • 
Further  procedure  is  as  in  (1).  (3)  A  solution 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1265 


taining  only  the  chlorides  is  evaporated  to  dryness, 
redissolved  in  6/V-hydrochloric  acid,  treated  with  ether, 
and  the  ice-cold  solution  saturated  with  hydrogen 
chloride.  The  precipitate  of  aluminium  chloride  and 
tho  filtrate  are  treated  as  in  (1)  and  (2). 

C,  W.  Gibby. 

Influence  of  cobalt  on  the  determination  of 
manganese  by  the  bismuthate  method.  Separ¬ 
ation  of  manganese  from  cobalt  by  ammonium 
persulphate.  T.  Soshya  ( J .  Soe.  Chem.  Ind.  Japan, 
1930,  33,  255 — 256b). — Cobalt  is  oxidised  by  sodium 
bismuthate  and  nitric  acid  even  when  the  concen¬ 
tration  of  tho  latter  is  reduced  to  5%  and  the  solution 
ice-cooled.  It  is  therefore  not  possible  to  determine 
manganese  by  this  method  without  complete  separ¬ 
ation  from  cobalt.  Ammonium  persulphate  will  not 
precipitate  manganese  entirely  free  from  cobalt  either 
in  ammoniacal  or  in  neutral  solution.  In  ammoniacal 
solution  the  precipitate  is  difficult  to  filter ;  in  nearly 
neutral  solution  in  presence  of  zinc  it  is  readily 
filtered  and  contains  very  little  cobalt,  but  repeated 
precipitation  by  boiling  with  ammonium  persulphate 
is  necessary  to  yield  a  filtrate  free  from  manganese. 

C.  Irwin. 

Delicate  reagent  for  cobalt.  E.  A.  Lum  (Pharrn. 
J.,  1930,  125,  147). — When  a  cobalt  nitrate  solution 
is  heated  with  20%  ammonium  thiocyanate  solution 
and  the  mixture  shaken  with  acetone  or  a  mixture  of 
ether  and  amyl  alcohol  a  bluish-green  solution  is 
obtained.  The  application  of  this  test  to  the  analysis 
of  group  IIIb  is  indicated.  A.  It.  Powell. 

Potentiometric  determination  and  separation 
of  chromium,  vanadium,  and  molybdenum  in 
steel.  W.  Trzebiatowski. — See  B.,  1930,  821. 

Separation  of  tungstates  from  arsenates,  using 
benzidine  hydrochloride.  J.  Lukas  and  A.  Jilek 
(Chem.  Listy,  1930,  24,  320 — 322). — Tungstic  acid 
ran  bo  quantitatively  separated  from  arsenic  acid  by 
the  addition  of  benzidine  hydrochloride  to  a  feebly 
acid  solution  of  the  two  salts.  It.  Truszkowski. 

Potentiometric  determination  of  gold.  E. 
«.ntl  (Z.  Elektrochem.,  1930,  36,  551— 552).— The 
high  values  obtained  in  the  determination  of  gold 
"'ith  titanic  chloride  by  Muller,  Weisbrod,  and  Stein 
(A.,  1928,  3SS)  aro  attributed  to  details  of  their 
experimental  procedure.  A  note  by  E.  Muller  is 
appended.  H.  I.  Downes. 

Use  of  micro-analysis  in  the  streak  test  [for 
precious  metal  alloys].  It.  Steebingee  and  H. 
uolzer. — See  B.,  1930,  S67. 

M.-p.  determinations.  A.  Winstanley  (Pharm. 
"■>  1930,  125,  147).— The  substance  is  placed  at  the 
bottom  of  a  capillary  tube  0  in.  long  and  the  upper 
balf  is  then  bent  at  right  angles  to  the  lower  to  form 
a  handle  by  which  the  tube  may  be  held  against  the 
thermometer  bulb ;  the  use  of  rubber  bands  is  thus 
rendered  unnecessary.  A.  R.  Powell. 

Apparatus  for  determination  of  m.  p.  L.  M. 
ueknk  and  R.  S.  Shelton  (J.  Amer.  Chem.  Soe., 

,  .0,  52,  312S— 3132).— A  bar  of  copper  61X2-5X 
r‘“  cm-  has  one  end  connected  with  a  potentiometer 
\  means  of  copper  wire  and  the  other  end  wound 
"ttb  an  electrical  heater  through  which  tho  curre:  t 


is  adjusted  so  that  the  range  of  temperature  of  the 
bar  between  the  hotter  and  cooler  ends  includes  the 
temperature  of  the  in.  p.  of  the  substance  under 
examination.  The  finely -powdered  material  is  spread 
along  the  bar,  and  a  constantan  wire,  connected  with 
tho  potentiometer,  is  brought  into  contact  with  the 
bar  at  the  sharply-developed  line  between  the  melted 
and  unmelted  substance.  In  this  way  m.  p.  between 
tho  ordinary  temperature  and  300°  are  determined 
within  30  sec.  to  within  0-25°.  M.  p.  of  substances 
which  decompose  when  heated  are  :  phthalic  acid, 
228-5°;  alloxan,  210°;  barbituric  acid,  250° ;  glycine, 
297-2°;  fumarie  acid,  297°,  and  phcnylboric  acid, 
222-50.  J.  G.  A.  Griffiths. 

Valve-operated  coreless  induction  furnace  for 
high-temperature  research.  F.  Adcock  (Trans. 
Faraday  Soe.,  1930,  26,  544 — 560). — The  construc¬ 
tion  and  manipulation  of  a  furnace  of  tho  above  type 
aro  described.  R.  Cuthill. 

Electric  muffle  with  chromium-nickel  wire 
heaters.  H.  Siebert  (Chem.-Ztg.,  1930,  54,  499). — 
A  readily  replaceable  heating  unit  composed  of 
chromium-nickel  spirals  is  described.  Temperatures 
of  1000 — 1100°  can  be  attained. 

E.  Lewkowitsch. 

Velocity  meters  for  gases.  A.  P.  J.  Hoogeveen 
(Chem.  Weckblad,  1930,  27,  508—509 ;  cf.  Nicolas, 
this  vol.,  885). — To  admit  of  the  use  of  a  differential 
pressure  instrument  in  a  circuit  in  which  the  absolute 
ressurc  may  vary,  without  requiring  repeated  cali- 
rations,  the  instrument  is  provided  with  two  gas 
taps,  at  the  inlet  and  exit  ends,  respectively,  and  an 
absolute  pressure  manometer  just  before  tho  exit  tap. 

S.  I.  Levy. 

Photo-electric  density  meter.  F.  C.  Toy  (J.  Sci. 
Instr.,  1930,  7,  253 — 256).— An  instrument  already 
described  (B.,  1927,  60)  has  been  improved. 

C.  W.  Gibby. 

Distillation  apparatus.  W.  Swientoslawski 
(J.  Chim.  phys.,  1930,  27,  329— 335).— A  modified 
form  of  Engler’s  distillation  apparatus  is  described 
wherein  a  feed  back  of  the  distillate  to  the  still  may 
be  effected  by  means  of  a  by-pass  drip  feed  from  a 
vertical  condenser;  the  distillation  may  be  inter¬ 
rupted  at  any  moment  and  the  condensation  tem¬ 
perature  of  the  vapour  determined,  whilst  the  rate 
of  evaporation  and  the  degree  of  fractionation  may 
be  readily  controlled.  11.  F.  Gillbe. 

Adiabatic  calorimeter.  W.  H.  Barnes  and  O. 
Maass  (Canad.  J.  Res.,  1930,  3,  70— 79).— A  modific¬ 
ation  of  earlier  adiabatic  calorimeters  is  described 
(cf.  Maass  and  Barnes,  A.,  1926,  668;  Maass  and 
Waldbaucr,  A.,  1925,  ii,  492).  A  radiation  thermo¬ 
element  which  is  capable  of  detecting  a  difference  in 
temperature  of  0-00014°  between  the  calorimeter 
and  tho  outer  bath  is  employed.  Tho  probable 
error  in  measurements  of  heat  capacity  is  0-2%  when 
the  change  in  temperature  of  the  outer  bath  is  2°. 
The  specific  heat  of  platinum,  in  g.-cal.  per  g.,  between 
+25°  and  —78-5°  is  given  bv  the  equation,  Cv— 
0-013215+0-0001014ST— 0-00000012543T2.  The 
heat  capacity  of  ice  between  —78-5°  and  —3°  is 
recorded.  T.  H.  Morton. 
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Aspirator  for  constant  gas  pressure.  F. 
Friedrichs  (Chem.-Ztg.,  1930,  54,  667). — A  simple 
improvement  of  the  gas-holder  described  previously 
(ibicl.,  1929,  53,  760),  by  which  refilling  of  the  aspirator 
bottle  may  be  avoided,  is  depicted. 

E.  Lewkowitsch. 

Thermo-spring  balance.  Y.  Oshima  and  Y. 
Fukuda  (J.  Soc.  Chern.  Ind.  Japan,  1930,  33,  251 — 
252b). — The  balance  consists  of  a  quartz  fibre  helical 
spring  to  the  lower  end  of  which  is  attached  an  iron 
core  carrying  a  sample  container.  The  spring  and 
core  are  contained  in  a  vertical  glass  tube  with 
cooling  jacket  and  the  sample  container  in  a  heating 
tube  connected  to  it.  A  solenoid  surrounds  the  core, 
and  the  elongation  of  the  spring  caused  by  the  change 
in  weight  of  the  sample  is  balanced  by  the  solenoid 
current.  The  apparatus  can  be  used  at  temperatures 
up  to  1000°.  C.  Irwin. 

Light  filters  for  the  isolation  of  narrow 
spectral  regions.  L.  A.  Jones. — See  B.,  1930,  840. 

Elliptical  reflector  for  intensifying  optically 
excited  mercury  radiation.  R.  N.  Wolfe  (Rev. 
Sci.  Instr.,  1930,  1,  471 — 472). — The  reflector  con¬ 
sists  of  a  nickel  elliptical  cylinder,  at  one  focus  of 
which  is  placed  the  mercury  arc  and  at  the  other 
the  tube  to  be  irradiated.  C.  W.  Gibby. 

Thin  sulphur  layers.  D.  K.  Berkey  (Rev.  Sci. 
Instr.,  1930,  1,  479). — Layers  of  sulphur  as  thin  as 
0-0075  cm.  have  been  obtained  by  the  following 
method.  Melted  sulphur  is  poured  on  to  a  warmed 
piece  of  zinc  about  1  in.  square  and  1/32  in.  tliick,  and 
pressed  out  after  placing  a  piece  of  cellophane  over 
it.  The  cellophane  is  then  removed  and  the  sulphur 
ground  down  with  emery  cloth.  A  circular  hole  is 
dissolved  in  the  zinc  with  dilute  hydrochloric  acid, 
the  remainder  being  coated  with  protective  paint. 
The  layers  crack  spontaneously  in  a  fow  days. 

C.  W.  Gibby. 

Untrustworthiness  of  photographic  emulsions 
on  glass  for  recording  distances  and  a  method  of 
minimising  this  defect.  D.  Cooksey  and  C.  D. 
Cooksey  (Physical  Rev.,  1930,  [ii],  36,  80 — 84). — 
In  order  to  determine  the  effect  of  development  on 
the  position  of  a  latent  image,  superficial  motions  of 
double-coated  emulsions  were  investigated,  and  the 
positions  of  developed  images  with  respect  to  corre¬ 
sponding  latent  images  were  studied  for  singly-coated 
plates.  The  rosults  indicate  that  there  are  stresses 
in  undeveloped  gelatin  emulsions;  these  can  be 
relieved  before  the  plates  are  used  photographically 
by  soaking  them  in  water  and  dehydrating  in  alcohol. 
This  process  of  normalising  gives  increased  trust¬ 
worthiness  for  recording  distances.  N.  M.  Bligh. 

Laboratory  shaking  machines.  E.  Berl  and 
A.  Schmidt  (Chem.  Fabr.,  1930,  302 — 304). — One 
type  described  depends  on  a  wheel  weighted  on  one  side 
and  driven  by  a  motor  the  speed  of  which  is  so  regulated 
that  the  oscillations  produced  by  the  weight  are  in 
resonance  with  a  spring.  Several  variations  in  con¬ 
struction  are  given,  and  the  wheel  and  drive  may 


be  either  vortical  or  horizontal  with  corresponding 
alteration  in  the  position  of  the  shaking  bottle. 

C.  Irwin. 

Shaking  table.  F.  Konig  (Chem.  Fabr.,  1930, 
311). — A  table  is  supported  on  six  spiral  springs  and 
oscillated  by  the  rotation  of  a  brass  disc  carrying 
six  projecting  teeth  which  make  and  break  a  circuit 
from  the  lighting  supply  operating  through  a  con¬ 
denser  and  solenoid.  C.  Irwin. 

Viscosimeter.  A.  Kampf  ;  O.  Sciirenk.— Sec  B., 
1930,  S44. 

Correction  in  viscosimetry  when  using 
capillary  tubes  which  have  trumpet-shaped 
openings.  E.  C.  Bingham  and  R.  R.  Thompson 
(J-  Rheology,  1930,  1,  41S — 423). — New'  evidence  has 
been  obtained  for  the  validity'  of  the  customary  value 
of  m  for  capillaries  which  arc  squarely'  cut  off  at  the 
ends.  Capillary  viscosimeters  having  trumpet-shaped 
openings  must  not  be  treated  as  if  the  ends  of  the 
capillary  were  square,  for  the  kinetic  energy  correc¬ 
tion  may'  be  greatly'  different.  When  tho  ends  of 
the  capillary  arc  trumpet-shaped  the  kinetic  energy 
correction  cannot  bo  neglected,  but  it  is  easy  to 
determine  what  is  the  appropriate  value  of  m  for  the 
given  capillary.  E.  S.  Hedges. 

Ultrafilters.  S.  R.  Zinzadze. — See  B.,  1930, 844. 

Cryostat  for  moderately  low  temperatures.  J. 
Barbaudy  and  A.  Lalande  (Rec.  trav.  chim.,  1930, 
49,  850 — 856). — A  cryostat  for  temperaturos  between 
10°  and  —25°  is  described.  The  refrigerating  agent 
is  ethyl  chloride.  Constancy  to  0-1°  is  attained. 

J.  A.  V.  Butlek. 

Cryostat  for  use  at  temperatures  from  05  to 
—160°.  W.  E.  Macgillivray  and  J.  C.  Swallow 
(J.  Sci.  Instr.,  1930,  7,  257 — 260). — Pentane  con¬ 
tained  in  a  large  silvered  Dewar  vessel  is  cooled  by  a 
continuous  stream  of  liquid  air  flowing  through  a 
submerged  coil  at  a  rate  sufficient  to  keep  tho  tem¬ 
perature  slightly  low'er  than  is  required.  Heat  is 
supplied  by'  a  heating  coil  controlled  by  a  hydrogen 
regulator,  and  the  temperature  may'  be  kept  constant 
to  0-01°  down  to  —100°  and  to  0-02°  down  to  — 160  ■ 
The  consumption  of  liquid  air  is  comparatively  low. 

C.  W.  Gibby. 

Tables  for  volumetric  analysis.  J-  Ldkacs 
(Biochem.  Z.,  1930,  224,  151— 156).— Tw'o  tables  are 
given  which  serve  for  reading  the  factor  of  a  solution 
from  its  titration  value  and  the  corrected  titration 
value  on  applying  a  factor.  P.  W.  Cluttf.ubuck. 

Lecture  demonstration  of  spectrograms.  C- 
Lasegue  and  (Mlle.)  T.  Collin  (Bull.  Soc.  chw- 
1930,  [iv],  47,  910— 912).— The  apparatus  enable* 
an  enlarged  image  of  the  spectrum  to  be  projected  o» 
to  a  screen  simultaneously  with  a  reference  spectrum 
which  show's  the  position  of  the  principal  lines  o 
several  elements.  E.  S.  Hedges. 

Dschabir  [Geber].  E.  0.  von  Lippmann  (Chem.- 
Ztg.,  1930,  54,  677— 67S). 

Theodore  William  Richards  Memorial  Lecture. 

—(Sir)  H.  Hartley  (J.C.S.,  1930,  1937-1969). 
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Annual  variation  of  upper  atmospheric  ozone. 
S.  Chapman  (Phil.  Mag.,  1930,  [vii],  10,  345—352). — 
The  hypothesis  that  the  temperature,  T,  of  the 
upper  atmosphere  may  be  high  enough  to  produce 
thermal  decomposition  of  the  ozone  and  so  generally 
account  for  tho  annual  fluctuations  of  ozone  content 
of  the  atmosphere  is  examined.  If  it  were  certain 
that  the  annual  variation  of  temperature  is  sym¬ 
metrical  about  the  solstico3,  then  this  hypothesis 
toget  her  with  tho  observed  annual  ozone  variation 
lead  to  the  conclusion  that  the  rate  of  production  of 
ozone  in  the  spring  is  nearly  three  times  that  in  the 
autumn.  This  is  considered  unlikely.  Agreement 
with  observed  data  is,  however,  arrived  at  by  assum¬ 
ing  that  the  maximum  of  T  occurs  about  1  month 
after  the  summer  solstice.  The  probability  of  this 
modo  of  variation  of  T  is  discussed  as  well  as  existing 
estimates  of  T  between  30  and  40  kilometres. 

W.  Good. 

Radium  content  of  petroliferous  waters  of 
Baku  and  of  Daghestan.  B.  Nikitin  and  L.  Kom 
lev  (Compt.  rend.,  1930,  191,  325—326;  cf.  Vernad¬ 
sky,  this  vol.,  886). — The  richest  group  of  the  72 
samples  of  Baku  well-water  examined  (by  the  eman¬ 
ation  method)  contained  3xl0-11%  of  radium  by 
weight  (1-6 xlO-10  in  one  case).  Waters  of  similar 
chemical  compositions  from  neighbouring  wells  of  the 
same  depth  had  varying  radium  contents,  although 
waters  from  layers  GOO  m.  deep  were  usually  the 
richest.  The  22  waters  from  Daghestan  contained 
as  a  rule  T2xl0~10%  of  radium  (decreasing  with 
time)  and  0-03%  of  barium,  but  no  proportionality 
between  these  quantities  was  traceable.  It  is  calcu¬ 
lated  that  in  some  cases  0-2  g.  of  dissolved  radium  is 
delivered  per  annum.  J.  Grant. 

Clay  minerals.  E.  T.  Wherry,  C.  S.  Ross,  and 
P-  F.  Kerr  (Coll.  Symp.  Ann.,  1929,  7,  191—193).— 
ihe  main  typos  of  clay  minerals  (kaolins,  mont- 
fflorillonites,  and  potash-bearing  clay's)  indicated  by' 
■^•ray  examination  are  discussed. 

Chemical  Abstracts. 

Properties  of  chabazite.  Y.  Tanaka  and  M. 
aakamura  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33, 
214— 275b). — The  loss  of  weight  on  ignition  pro- 
weds  continuously  with  rise  of  temperature  up  to 
about  1000°,  when  it  amount  s  to  22%.  Chabazite  has 
■>o  adsoiptivc  power  even  if  dehydrated.  Although 
slightly  alkaline  to  litmus,  it  docs  not  interact  with 
neutral  salts  and  gives  no  colour  reaction  with 
''itamin-A .  The  silica  gel  obtained  from  chabazite 
by  treating  with  5N-  or  lOiY-hydrochloric  acid  at 
showed  tho  best  adsorptive  power.  C.  Irwin. 
Mariupolite  and  its  related  rocks.  J.  Moro- 
zewicz  (Prace  Polsk.  Inst.  Geol.,  1929,  2,  217—350; 
iseh.  Min.  Petr.  Mitt.,  1930,  40,  335— 436).— Mariu- 
polite  (Morozewicz,  1902)  from  Mariupol,  Ukraine,  is 
nn  extreme  member  of  the  nephcline-sycnitc  series, 
h  consists  of  albite,  nepheline,  and  asgirine,  with 
s°metimes  lepidomelane,  sodalite,  or  cancrinite,  and 


accessory  magnetite,  beckelite,  and  pyrochlore.  The 
order  of  intrusion  of  this  and  the  associated  rocks  wras 
that  of  increasing  bacisity' : 

Mean  SiO, 
Menu  c/.  (mol.-%). 


1.  Upper  biotite-granite . 

2.  Diallage-  and  wnpliibole- 

grunite  . 

3.  Alkali-syenites . 

4.  Mariupolites . 

5.  Foyaitcs . 

0.  Welirlite  . 


2-632  80-0 

2-678  74-4 

2-600  70-5 

2-712  63-0 

2- 718  60-6 

3- 359  46-2 


Many'  chemical  analyses  (some  of  them  previously 
published;  A.,  1902,  if,  068;  1905,  ii,  177;  1908,  ii, 
201 ;  1909,  ii,  404 ;  1929,  45)  arc  given  of  these  rocks 
and  their  constituent  minerals,  and  the  relations  are 
discussed  in  detail.  L.  J.  Spencer. 


Sands  of  the  Lower  Austrian  Marchfeld.  H. 
WlESENEDER  (Tsch.  Min.  Petr.  Mitt.,  1930,  40,  303— 
324). — The  alluvial  plain  east  of  Vienna  and  north 
of  the  Danube  consists  of  gravel  with  beds  of  sand. 
These  sands  and  the  Danube  sands  and  those  of  the 
dunes  are  compared.  Determinations  have  been  made 
of  the  grain  size,  specific  gravity  fractions,  and 
chemical  composition.  Tho  sands  consist  mainly  of 
quartz  grains  with  some  muscovite,  calcite,  etc.,  and 
1%  of  heavy  minerals  (iron  ores,  zircon,  tourmaline, 
etc.).  L.  J.  Spencer. 


Absorption  and  refraction  of  red,  blue,  and 
violet  spinels  of  Ceylon.  K.  Schlossmacher  (Z. 
Krist.,  1930,  72,  447-475;  Chem.  Zentr.,  1930,  i, 
1900). — The  degree  of  dispersion,  as  well  as  the  con¬ 
centration,  of  the  colouring  matter  affects  the  absorp¬ 
tion;  with  violet  spinels  the  effects  of  the  chromic 
and  ferrous  oxides  were  only  approximately  additive. 
The  blue  spinels  have  a  somewhat  higher  refractivity 
than  red,  greater  density  of  colour  affording  higher 
values.  The  violet  spinels  give  intermediate  values. 

A.  A.  Eldiudge. 

Colloidal  nature  of  some  finely-divided  natural 
phosphates.  K.  D.  Jacob,  W.  L.  Hill,  and  R.  S. 
Holmes  (Coll.  Symp.  Ann.,  1929,  7,  195—204).— 
Chemical  and  mechanical  analyses  of  Florida  and 
Tennessee  phosphate  are  recorded ;  tho  colloidal 
fractions  (11-5 — 63-0%)  resemble  soil  colloids  in 
physical  properties.  Chemical  Abstracts. 

Chigrovskoye  phosphorite  deposit.  E.  B. 
Orlova  (Min.  Suiv.  Tzvet,  Met.,  1929, 4,  437-445).— 
The  average  phosphoric  anhydride  content  is  16-38% 
and  the  insoluble  residue  43-64%. 

Chemical  Abstracts. 

Popinskoye  phosphorite  deposit.  M.  P.  Fibeg 
and  L.  A.  Rtjsinov  (Min.  Suiv.  Tzvet.  Met.,  1929, 
4,  446 — 452). — Concentration  by  selective  disinte¬ 
gration  gives  a  product  containing  17 — 19%  P205. 

Chemical  Abstracts. 

New  ideas  of  the  genesis  of  petroleum.  F. 
Fischer  (Brennstoff-Chcm.,  1930,  11,  354— 358).— A 
lecture.  H.  Burton. 
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Organic  Chemistry. 


r  Theory  of  the  meso-structure  of  organic  com¬ 
pounds.  III.  Structural  causes  of  optical 
activity.  IV.  Influence  of  ring  formation  on 
the  molecular  rotation.  I.  I.  Kotyukov.  V. 
Combined  influence  of  radicals  on  optical 
activity.  1. 1.  Kotyukov  and  M.  N.  Yakimov  (Bull. 
Siberian  Inst.  Tech.,  192S,  49,  No.  4,  4  pp. ;  1929,  50, 
No.  2,  37  pp.,  and  25  pp.). — If  mcso-linkings  be 
assumed  to  exist  in  a  number  of  substances  new 
asymmetric  atoms,  not  indicated  by  the  classical 
formula),  arise  and  can  exhibit  optical  aotivity.  All 
cases  of  optically  active  substances  except  complex 
inorganic  compounds,  the  inositols,  and  certain  di¬ 
phenyl  derivatives,  are  explainable  by  means  of  the 
meso-theory.  Disregarding  isolated  exceptions,  and 
taking  into  account  the  fact  that  according  to  the  moso- 
formulation  camphoric  acid  is  tricyclic  whilst  the 
anhydride  is  dicyclic,  it  appears  that  ring  formation  is 
always  associated  with  an  increase  in  rotation.  In 
30  of  43  cases  replacement  of  a  hydroxyl  by  an  amido- 
group  decreased  the  rotation.  In  experiment  on 
tartaric,  malic,  and  lactic  acids,  and  their  It,  R.',  and 
RR'  derivatives,  in  only  13  of  48  cases  could  the 
rotations  bo  predicted  by  means  of  an  additivity 
formula  Jl/nn-  =  dd  -f(il/R. 

Chemical  Abstracts. 

Decomposition  of  hydrocarbons  in  the 
electrodeless  discharge.  J.  B.  Austin  (J.  Amer. 
Chom.  Soc.,  1930,  52,  3026—3027 ;  cf.  Harkins  and 
Gans,  this  vol.,  1171). — The  spectrum  of  the  decom¬ 
position  products  obtained  from  chlorobenzene, 
pentane,  ppy-trimethylpcntanc,  acetylene,  benzene, 
and  cyc/ohcxano  in  the  electrodolcss  discharge  has 
been  examined.  In  all  cases,  except  with  cycioliexane, 
relatively  large  amounts  of  a  reddish-brown  solid  were 
obtained.  J.  G.  A.  Griffiths. 

Decomposition  of  the  paraffin  hydrocarbons. 
G.  Egloff,  R.  E.  ScnAAij,  and  C.  D.  Lowry,  jun.  (J. 
Physical  Chom.,  1930,  34,  1617— 1740).— The  liter¬ 
ature  of  the  decomposition  of  the  paraffin  hydro¬ 
carbons  by  thermal  means,  with  and  without  catalysts, 
by  electrical  means,  by  photosensitisation,  and  by 
a-particles  is  extensively  reviewed. 

L.  S.  Theobald. 

Production  of  hydrogen  and  gaseous,  saturated 
hydrocarbons  by  the  action  of  oxygen  on  satur¬ 
ated  cyclic  hydrocarbons  containing  side-chains 
at  temperatures  about  100°.  G.  Chavanne  and 
O.  Miller  (Bull.  Soc.  chiin.  Belg.,  1930,  39,  287 — 
297;  cf.  A.,  1927,  452;  this  vol.,  768). — Varying 
amounts  of  carbon  monoxide  and  dioxide,  hydrogen, 
methane,  and  (in  some  cases)  homologues  of  methane 
are  produced  when  1:2-,  1  :  3-,  and  1  : 4-dimethyl- 
cycZohexanes,  1  :  2-  and  1  :  3-dimethylcycfopentanes, 
l-methyl-3-7i-butylcyrfopentano,  and  1  :  3-dimethyl- 
cyc/opontanol  are  oxidised  at  S5 — 100°  under  the 
conditions  previously  described  (loc.  cit.).  1  :  3-Di- 
methylcycZopentanc  undergoes  oxidation  even  at  the 
ordinary  temperature ;  hydrogen  is  produced. 

H.  Burton. 

Dissociation  of  methane  at  high  temperatures 
and  various  pressures.  F.  de  Rudder  and  H. 


Biedermann  (Bull.  Soc.  chiin.,  1930,  [iv],  47,  704— 
730). — Below  1000°  the  thermal  decomposition  of 
methane  gives  only  minuto  quantities  of  ethylene  and 
no  acetylene.  At  1000°/atmospheric  pressure  2%  of 
ethylene  and  0-5%  of  acetylene  can  be  obtained  at 
suitable  rates  of  flow.  At  higher  temperatures  and 
atmospheric  pressuro  decomposition  into  carbon  and 
hydrogen  is  practically  complete  ;  lower  pressures  are 
essential  if  any  ethylene  and  acctyleno  are  to  to 
obtained.  The  maximum  quantity  of  ethylene  (4%) 
is  produced  at  1200°/100  mm.,  accompanied  by  2-5% 
of  acetylene.  At  1300°/about  100  mm.  6-G2%  of 
acetylene  and  no  ethylene  aro  produced.  At  1400° 
and  1500750  mm.  no  ethylene  and  10-5%  and  14-5%, 
respectively,  of  acctyleno  aro  produced.  Quartz, 
Marquardt  porcelain,  and  nickel  exhibited  no  specific 
effects.  Hydrogen  chloride  had  no  catalytic  effect,  and 
finely  divided  metallic  thorium  only  a  very  slight  one. 

C.  W.  Giddy. 

Formation  of  ethane  in  the  catalytic  decom¬ 
position  of  ethyl  alcohol.  E.  H.  Boomer  and  H.  E. 
Morris  (Canad.  J.  Res.,  1930,  2,  384 — 387).— In  the 
catalytic  decomposition  of  alcohol  by  means  of  silica 
gel  at  350 — 500°,  the  catalyst  changes  with  rise  of 
temperature  from  a  dehydration  catalyst  to  one 
possessing  dehydrogenating  powers,  and  tho  formation 
of  ethane  is  explained  as  being  duo  to  the  production  of 
acetaldehyde  and  hydrogen  by  dehydrogenation,  the 
hydrogen  reacting  with  ethylene  to  form  ethane. 

T.  T.  Pens. 

Bromination  of  hexane.  E.  M.  Parker  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3465— 3466).- -When 
hexano  vapour  diluted  with  nitrogen  is  passed  into  a 
mixture  of  bromine  and  water,  no  brominated  benzene 
compound  is  produced.  The  reported  formation  of 
such  derivatives  (Blair,  Ledbury,  and  Wheeler,  A., 
1924,  i,  1277)  is  due  to  the  presence  of  benzene  in  the 
hexane  used.  H.  Burtox. 


Synthesis  of  higher  isoparaffins.  S.  Lax  da  and 
R.  Riedl  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  5t0— 
530).— Ethyl  palmitate,  b.  p.  185— 1S7°/10  mm,  and 
magnesium  methyl  bromide  give  dimethylpentadecyl- 
carbinol,  converted  on  distillation  into  ,B -methyl-^; 
heptadecene  (I),  b.  p.  277°/100  mm,  d®  0-7953  [di- 
bromide,  b.  p.  267— 268°/28  mm.),  which  on  oxidation 
with  chromic  acid  in  acetic  acid  yielded  acetone  and 
pentadeeoic  acid,  m.  p.  51°.  It  is  reduced  by  hydros® 
and  nickel  at  tho  ordinary  pressuro  at  220 — 240  t 
fi-niethylhcptadecane  (II),  b.  p.  178-5°/15  mm. 


0-7838,  w’,”  1-43942.  , . 

Ethyl  behenate,  m.  p.  48-5°,  is  readily  prepared  m 
good  yield  by  hydrogenation  under  pressure  of  co 
oil  in  presence  of  nickel,  followed  by  hydrolysis  ot 
solid  product  with  alcoholic  potassium  hydros  > 
conversion  of  the  resultant  acid  mixture  into  the  e= 
and  separation  of  the  fraction,  b.  p.  255  /lo  , 
With  magnesium  methyl  bromide  it  yields  J* 
A e-tricosetie  (III),  b.  p.  234— 237°/10  mm,  m- F 
41-5°,  diV>  0-8047,  oxidised  by  chromic  acid  in  a«^ 
acid  to  acetone  and  an  acid,  C21H4202,  nj-  P- 1  ,J 
which  yielded  heneicosane,  m.  p.  40-4°,  wneu  •  . 
with  hydriodic  acid  at  273 — 277°.  The  substan 
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is  only  partly  hydrogenated  in  tho  presence  of  nickel 
at  ISO0  under  pressure,  and  the  P-nidhyltricosane  (IV), 
m.  p.  42°,  da  0-78S2,  is  separated  by  dissolution  of 
the  hydrogenation  product  in  ether  and  precipitation 
with  cold  alcohol. 

The  viscosities  of  I  at  0 — 100°,  of  II  at  10 — 100°,  and 
of  HI  and  IV  at  50 — 100°,  have  been  determined. 

A.  I.  Vogel. 

Nuclear  synthesis  of  unsaturated  hydro¬ 
carbons.  I.  A°-01efines.  H.  B.  Dykstra,  J.  F. 
Lewis,  and  C.  E.  Boord  (J.  Amer.  Cliem.  Soc.,  1930, 
52,  3396 — 3404). — n -Propyl  aB -dibromoethyl,  b.  p. 
97°/27  mm.,  elf,  1-6554,  and  n- butyl  ufi-dibromoethyl 
tihrs,  b.  p.  115736  mm.,  1-5647,  are  obtained  by 
the  method  previously  described  (this  vol.,  450). 
Treatment  of  ethyl  afS-dibromoetliyl  and  the  above 
ethers  with  magnesium  alkyl  (R)  bromides  affords 
P-alkoxyalkyl  bromides,  OAlk-CHR-CH2Br,  in  34 — 
81%  yield.  The  following  are  described  :  (3-ethoxy- 
n-butyl,  b.  p.  67°/34  mm.,  d%  1-2312;  p-ethoxy-w- 
amyl,  b.  p.  82°/34  mm.,  df  1-1812;  p-cthoxy-n-hexyl, 
1).  p.  9S — 99°/33  mm.,  1-1548;  p-dhoxyisohexyl, 
b.  p.  89 — 92%38  mm.,  d%  1-1578;  p-ethoxyisohcptyl, 
b.  p.  106— 109o/33  mm.,  1-1209;  P-propoxy-n- 
■propyl,  b.  p.  65732  mm.,  d:°  1-2205;  p-propoxy-n- 
butyl,  b.  p.  66°/15  mm.,  dfQ  1-1803;  p^propoxy-n- 
amyl,  b.  p.  SI — S2°/13  mm.,  df  1-1439 ;  p-propoxyiso- 
arnjl,  b.  p.  77 — 78°/14  mm.,  d$,  1-1349;  p-propoxy-n- 
hxyl,  b.  p.  92— 93°/14  mm.,  dg j  1-1226;  p-propoxyiso- 
heplyl,  b.  p.  112— 114°/2S  mm.,  dig  1-0872 ;  p -propoxy- 
P- phenylethyl ,  b.  p.  123°/12  mm.,  dig  1-2518,  and 
$-butoxyisoheptyl  bromides,  b.  p.  127 — 128°/27  mm., 
1-0686.  Treatment  of  these  bromides  with 
zinc  dust  in  90%  alcohol  affords  A°-olefines, 
OAlk-CHR-CH2BrJ^CHR:CH2+OAlk-ZnBr.  The 
following  are  prepared  from  the  P-ethoxy-derivative 
in  65—90%  yield  :  Aa-pcntene,  b.  p.  29-5 — 31°,  dig 
0-6465  ( dibromide ,  b.  p.  84 — 85°/32  mm.,  dg  1-6525); 
A“-hexene,  b.  p.  61 — 64°,  dig  0-6784  ( dibromide ,  b.  p. 
103 — 105°/36  mm.,  dg  1-5632);  A°-iso hexene,  b.  p. 
52-5— 54-5°,  dig  0-6718  ( dibromide ,  b.  p.  96 — 99738 
wm.,  dg  1-5507),  and  AMSohcptene,  b.  p.  84 — S6°, 
<5  0-6956  (dibromide,  b.  p.  110—113734  mm.,  dg 
1-4913).  The  preparation  of  Aa-pentenc  from  magnes¬ 
ium  ethyl  bromide  and  allyl  bromide,  and  its  purific¬ 
ation  through  the  dibromide,  are  described. 

When  a  mixture  of  allyl  bromide  and  ethyl  ap-di- 
bromoethyl  ether  is  added  gradually  to  magnesium  in 
ether  and  the  resulting  product  treated  with  bromine, 
tf-pentadiene  telrabromide,  m.  p.  84—87°,  is  obtained. 
Treatment  of  this  with  zinc  dust  and  alcohol  gives 
W-penladieiie,  b.  p.  29—30°  (corr.),  dj,  0-774. 

H.  Burton. 

s-Dialkyltetraferf.-butylethinylethanes.  H.  B. 

Gillespie  and  C.  S.  Marvel  (J.  Amer.  Cliem.  Soc., 
1930,  52,  3368— 3376).— Magnesium  terf.-butylethinyi 
bromide  and  ethyl  trimethylacetate  yield  tert .-bulyldi- 
tett-butylelhinylcarbinol,  b.  p.  103 — 107°/7  mm., 
m.  p.  46 — 47°,  converted  by  phosphorus  tribromido  in 
“glit  petroleum  into  tcrt.-butyhlitcrt  -bulylelhinyl- 
Whyl  bromide,  b.  p.  68— 71°/13  111m.  Treatment  of 
this  with  “  molecular  silver  ”  in  ether  affords  s-ditert.- 
^ftelratvTt.-butyhthinylclhane,  m.  p.  120 — 120-5°, 
"hich  does  not  absorb  oxygen  when  heated  at  140° 
ltl  P-dibromobenzenc  solution.  The  ethane  linking  is 


brokon  only  by  sodium-potassium  alloy  (cf.  A.,  1929, 
688)  in  other;  the  resulting  sodio-derivative  gives 
with  carbon  dioxide  tert.-butylditevt.-biitylethinyl- 
acdic  acid,  m.  p.  151-5 — 152-5°,  also  formed  from  the 
above  bromide,  sodium-potassium  alloy,  and  carbon 
dioxido  in  ether. 

Magnesium  fcr/.-butylethinyl  bromide  and  ethyl 
hexahydrobenzoato  afford  cy  clohcxylditert. -butyl - 
ethinylcarbinol,  b.  p.  123 — 128°/3  mm.,  dg  0-S991, 
tiff  1-4729  (acetate,  m.  p.  95 — 96°;  methyl  ether,  b.  p. 
116— 12173-5  mm.,  dg  0-8680,  nf,  1-4640).  Treat¬ 
ment  of  the  crude  bromide  from  this  with  “  molecular 
silver,”  sodium-potassium  alloy,  or  40%  sodium 
amalgam,  the  corresponding  chloride  with  40% 
sodium  amalgam,  or  the  above  methyl  ether  with 
sodium-potassium  alloy,  gives  varying  amounts  of 
a-dicyclohcxyltetratext.-bulylelhinylethane,  m.  p.  149 — 
150°,  which  docs  not  undergo  fission  oven  with 
sodium-potassium  alloy.  cycl  o//ct  ylditevt.-butyl- 
etliinylacetic  acid  has  m.  p.  125 — 126°. 

Dehydration  of  cj/ck>hcxyldi/er#.-butylethinyl- 
carbinol  with  potassium  hydrogen  sulphate  at  125 — 
130°  yields  cyclohexylideneditcvt.-butylmethane,  b.  p. 
105 — 110o/3  mm.,  dg  0-8578,  nf,  1-4838,  which  with 
hydrogen  chloride  in  alcohol  gives  an  impure  chloro- 
compound.  Treatment  of  this  with  40%  sodium 
amalgam  in  ether  regenerates  tho  original  hydro¬ 
carbon.  H.  Burton. 

Ethylene  chlorohydrin.  I.  G.  Bozza  and  L. 
Mamoli  (Giorn.  Cliim.  Ind.  Appl.,  1930,  12,  2S3 — 
292). — During  tho  synthesis  of  ethylene  chlorohydrin 
from  ethylene  and  hypochlorous  acid,  direct  attack 
of  the  ethylene  by  chlorine,  and  also  action  of  the 
chlorine  on  the  ready-formed  chlorohydrin,  become 
appreciable  only  with  concentrations  of  chlorohydrin 
approaching  normality.  For  lower  concentrations, 
the  yield  of  chlorohydrin  remains  about  unity,  but  as 
tho  concentration  is  increased  further  tho  yield 
gradual^  diminishes.  The  velocity  of  the  principal 
reaction,  studied  in  solutions  of  pure  hypochlorous 
acid,  is  independent  of  the  concentration  of  this  acid 
within  wido  limits,  but  is  closely  dependent  011  the 
surface  area  of  tho  ethylene  bubbles.  The  velocity 
coefficient,  expressed  in  c.c.  of  ethylene  absorbed  per 
second  by  a  surface  of  contact  of  area  1  sq.  cm.,  with 
normal  gas  pressure  is  about  0-00312  under  tho 
conditions  employed.  This  velocity  is  not  altered  by 
adding  benzone  or  carbon  tetrachloride  or  by  starting 
with  solutions  already  acid,  but  is  progressively 
diminished  by  increasing  proportions  of  sodium 
chloride,  so  that  neutralisation  of  the  acid  with  alkali  is 
disadvantageous.  Neutralisation  with  lead  oxide  is 
valueless,  and  if  copper  salts  are  present  considerable 
formation  of  secondary  products  occurs.  The  action 
of  chlorine  on  chlorohydrin  solutions  of  medium  con¬ 
centration  gives  highly-chlorinated  products  very 
difficult  to  separate  by  distillation.  To  avoid  marked 
losses  owing  to  secondary  reactions,  the  practical 
attainable  limit  of  chlorohydrin  concentration  is 
8 — 10%.  T.  H.  Pope. 

Optically  active  salts  of  (3-nitro-octane.  R.  L. 
Shriner  and  J.  II.  Young  (J.  Amer.  Cliem.  Soc., 
1930,  52,  3332 — 3340). — d-p-Octanol  is  converted  by 
phosphorus  tribromide  into  f-(3-bromo-octane,  b.  p. 


83 — 84718  mm.,  1-4500,  a5J  —33-1°,  and  thence  by 
treatment  with  silver  nitrite  in  benzene  into  d-$-nitro- 
oclane,  b.  p.  102—105723  mm.,  d*  0-9224,  rif,  1-4324, 
af;  4-15-84°  in  alcohol.  \-fi-Nitro-octane,  b.  p. 
100— 103718  mm.,  d%  0-9165,  nf,  1-4292,  a“  —10-8° 
in  alcohol,  is  prepared  similarly  from  cZ-P-bromo- 
octane,  b.  p.  S3— 84°/18  mm.,  nf  1-4501,  df  +29-8°. 
rZ-p-Nitro-octane  furnishes  an  optically  active  sodium 
salt  when  treated  with  1  or  2  equivalents  of  sodium 
ethoxide;  regeneration  of  the  nitro-compounds  at 
—  10°  affords  a  product  retaining  about  24%  of  its 
original  activity.  The  product  regenerated  from  the 
sodium  salt  of  Z-p-nitro-octano  at  — 70°  retains  71%  of 
its  original  activity.  Treatment  of  this  sodium  salt 
with  bromine  furnishes  l-fi-bromo-fi-nitro-oclanc,  cZ£J 
1-113,  nf  1-4499,  df  — 2-22°.  The  sodium  salts  are 
considered  to  be  mixtures  of  optically  active  and 
inactive  forms  (cf.  Kuhn  and  Albrecht,  A.,  1927,  749 ; 
Branch  and  Deelman,  ibid.,  S52). 

When  d-$-odyl  nitrite,  b.  p.  86 — 90718  mm.,  df, 
0-852,  nf  1-4279,  a“  +8-17°  in  alcohol,  obtained  as  a 
by-product  in  the  preparation  of  the  nitro-octane,  is 
dissolved  in  sodium  ethoxide  solution,  the  initial 
rotation  is  df  +3-46°.  This  gradually  rises  to 
df  4-6-0°  owing  to  hydrolysis.  1-p -Octyl  nitrite  has  b.p. 
85— 90°/18  mm.,  <Z*|  0-857,  nf,  1-4218,  -10-8°  in 

alcohol.  H.  Burton. 

Ferric  ethoxide.  P.  A.  Thiessen  and  0. 
Koerner  (Z.  anorg.  Chem.,  1930,  191,  74 — 78). — A 
reply  to  Sutra  (this  vol.,  318).  R.  Cuthill. 

Addition  of  halogens  to  allyl  alcohol.  E.  V. 
Zappi  (Anal.  Asoc.  Quim.  Argentina,  1930,  18,  43 — 
46). — In  the  cold  and  in  the  dark  solutions  of  allyl 
alcohol  in  carbon  tetrachloride  (0-1 — IN)  react 
quantitatively  with  solutions  of  chlorine  in  carbon 
tetrachloride  (0-1 — 0-25 A7)  or  of  bromine  in  carbon 
tetrachloride  or  absolute  alcohol  (2-5A7),  simple 
addition  taking  place.  R.  K.  Callow. 

Hydroxylation  of  double  linkings.  S.  Swann, 
jun.  (Univ.  111.  Eng.  Exp.  Sta.  Bull.,  1930,  No.  204, 
14  pp.). — Persulphuric  acid  may  be  used  in  dilute 
aqueous  solution  as  a  hydroxylating  agent  in  the 
preparation  of  glycerol  and  Zro?!^-cycZohcxane-l  :  2- 
diol.  Chemical  Abstracts. 

Ether  and  ester.  II.  Formation  of  ether  from 
alcohol.  J.  van  Alphen  (Rec.  trav.  chim.,  1930, 
49,  754 — 761). — Varying  amounts  of  ether  are  formed 
when  alcohol  (96%  except  where  stated  otherwise)  is 
heated  with  hydrated  ferric  chloride,  anhydrous  ferric 
sulphate,  hydrated  chromic  chloride,  chromic  sulphate 
(60%  alcohol),  aluminium  sulphate,  copper  sulphate 
(60%  alcohol),  copper  chloride,  or  manganous 
chloride  at  155 — 160°.  When  either  96%  alcohol  or 
an  equimolecular  mixture  of  ether  and  water  is  heated 
with  ferric  sulphate  at  155 — 160°,  the  same  equilibrium 
mixture  is  obtained;  the  value  for  the  equilibrium 
constant  is  6-1 — 6-2. 

Varying  amounts  of  ether  are  also  produced  when 
96%  alcohol  is  heated  with  sulphurous,  phosphoric, 
arsenic,  dichloroacetic,  maleic,  picric,  or  toluene- 
sulphonic  acid  at  150 — 160°.  The  yield  of  ether  rises 
with  increase  in  the  strength  of  the  acid.  Hydro¬ 
chloric  acid  is  a  better  catalyst  than  sulphuricjicid 


under  these  conditions,  and  since  ethyl  chloride  docs 
not  react  with  alcohol  under  the  conditions  used,  it 
is  unlikely  that  the  chloride  is  an  intermediate.  The 
change  2Et0H^=^Et.,04-H20  is  an  equilibrium 
reaction,  catalysed  in  the  liquid  state  by  hydrogen 
(hydrated  hydrogen)  ions.  Salts  of  tervalent  metals 
are  the  best  catalysts  ;  the  sulphate  is  preferred  to  the 
chloride,  since,  with  the  latter,  ethyl  chloride  is 
invariably  produced.  H.  Burton. 


Esters  of  halogenated  alcohols.  III.  Decom¬ 
position  of  trichloromethyl  chloroformate  with 
alcohols  of  different  types.  W.  Nekrassov  and 
N.  Melnikov  (J.  pr.  Cliem.,  1930,  [ii],  127,  210-218; 
cf.  this  vol.,  1019). — The  initial  product  from  equi¬ 
molecular  quantities  of  trichloromethyl  chloroform¬ 
ate  and  an  alcohol  (R-OH)  is  the  alkyl  trichloromethyl 
carbonate  (0R-C02CC13).  The  following  are  isolated: 
n -propyl,  b.  p.  93°/12  mm.,  df  1-359,  m-°  1-4451;  iso- 
butyl,  b.  p.  103°/14  mm.,  df  1-302,  ris  1-4446; 
$-chlorocthyl,  b.  p.  110°/12  mm.,  df  1-5664,  n*  1-4748, 
and  allyl,  b.  p.  89— 90°/ll  mm.,  df  1-4015,  »M  1-4590 
(dibromide,  b.  p.  163°/11  mm.,  df  1-9532,  1-5321). 

In  some  cases  the  alkyl  trichloromethyl  carbonate 
decomposes  (partly  or  completely)  into  the  alkyl 
chloroformate  and  carbonyl  chloride;  the  alkyl 
chloroformate  also  decomposes  into  the  alkyl 
chloride  and  carbon  dioxide.  Thus,  benzyl  alcohol 
gives  some  benzyl  trichloromethyl  carbonate  which 
when  distilled  under  ordinary  pressure  affords  benzyl 
chloride.  ZsoPropyl  alcohol  furnishes  a  mixture  of 
isopropyl  chloroformate  and  iso propyl  trichkrcmdhyl 
carbonate,  b.  p.  96°/23  mm.,  m.  p.  29°,  df  1-3318,  n" 
1-4340,  whilst  teri. -butyl  alcohol,  methyldiethyl- 
carbinol,  and  dimethylethylcarbinol  all  afford  the 
corresponding  carbinyl  chloride.  H.  Burton. 

Chloromethionic  [chloromethanedisulphonic] 

acid.  H.  J.  Backer  (Rcc.  trav.  chim.,  1930,  49, 
729 — 734). — Decomposition  of  barium  chloromethane- 
disulphonate  (A.,  1925,  i,  359)  with  sulphuric  acid  gives 
chloromethanedisulphonic  acid  (4-2H20),  m.  p-  99— 
97°.  Solubility  and  crystallographic  data  are  given 
for  most  of  the  following  salts  :  sodium  (-fHoO); 
jwlassium,  anhydrous  and  +2H20 ;  rubidium, 
ccesium ;  thallium;  calcium  (4-H20),  and  barium 
(4-4-5H20).  H.  Burton. 

Determination  of  the  purity  of  acetic  anhydride. 
C.  K.  Rosenbaum  and  J.  H.  Walton  (J- 
Chem.  Soc.,  1930,  52,  3366—3368;  cf.  Whitford.A-, 
1926,  189).— Acetic  anhydride  (1  g.)  and  anhydrous 
oxalic  acid  (1  g.)  are  treated  with  pyridine  (2c.c.),  tlie 
mixture  is  cooled  for  5  min.,  warmed  at  50°  for  lOniu*-, 
and  the  excess  of  oxalic  acid  determined  by  titratio 
with  OTiV-potassium  permanganate.  The 
calculated  from  the  equation  Ac,0+(C02n)2-- 
2Ac0H4-C09-!-C0  ;  the  method  is  accurate  to  <H/V 
2  H.  Burton- 


Anaerobic  oxidation  of  fatty  acids.  S.  L.  AEA' E 
[with  A.  M.  Buswell]  (J.  Amer.  Chem.  Soc.,  -  ' 

52,  3308— 3314).— The  anaerobic  oxidation  of  ca  cuui 

acetate  and  sodium  propionate  by  Sohngcn  cu 
(A.,  1910,  ii,  798)  gives  methane,  carbon  dloxlde70I1 
a  small  amount  of  hydrogen;  olefines,  ca 
monoxide,  or  homologues  of  methane  are  not  P1 -j6 
in  determinable  amounts.  The  yield  of  carbon  most 
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from  the  propionate  is  higher  than  that  required  by- 
simple  decarboxylation ;  the  additional  oxygen  is 
provided  by  water.  The  general  equation  for  the 
change  is  C„H?„02+(?t-2)/2H20=(«+2)/4C02+ 
(3>i— 2)/40H4.  Side  reactions  of  the  type  AcOH-i- 
2H20=2C02+4H2  and  CH2R-C02H+NH,== 
CHR(NH2)  •C02H+H2  probably  occur.  Tho  gas 
production  is  temporarily  stopped  by  the  addition  of 
glycine.  H.  Burton. 

Oxidation  of  unsaturated  compounds.  II. 
Preparation  and  configuration  of  the  y-halogeno- 
derivatives  of  crotonic  acid.  III.  Oxidation  of 
y-chlorocrotonic  acid.  Synthesis  of  dl-threonic 
acid.  Proof  of  configuration  of  the  dl-a$- 
dihydroxybutyric  acids.  F/.  Oxidation  of 
crotonic  acid  with  hypochlorous  and  perbenzoic 
acids.  V.  Oxidation  of  conjugated  systems. 
Oxidation  of  pentenoic  and  hexenoic  acids.  G. 
Braun  (J.  Amer.  Chcm.  Soc.,  1930,  52,  3167—3176, 
3176-3185, 3185—3188, 3188— 3191).— II.  y-Chloro- 
P-hydroxy-n-butyronitrilc  is  prepared  cither  by  Lcs- 
pieau’s  method  (A.,  1905,  i,  406)  or,  more  conveniently, 
from  ay-dichlorohydrin  and  aqueous  sodium  cyanide 
at  60—100°,  and  fractionation  of  the  product  formed. 
The  nitrile  is  converted  into  ethyl  y- c hloro-  (3-liydroxy- 
n-butyrate  by  saturating  an  ethereal-alcoholic  solution 
with  hydrogen  chloride  at  —15°,  and  the  crude  ester 
dehydrated  with  phosphoric  oxide  whereby  a  mixture 
of  unsaturated  chloro-esters  is  produced.  Hydrolysis 
of  this  with  barium  hydroxide  in  25%  alcohol  below  0° 
gives  a  mixture  of  y-chlorocrotonic,  m.  p.  83°,  and 
probably  y-chloro-tf-butenoic  acid,  m.  p.  10°. 
y-Bromocrotonic  acid,  m.  p.  74°  (ethyl  ester,  b.  p.  80 — 
82°/2  mm.),  is  prepared  similarly  by  way  of  ay-di- 
bromohydrin  (improved  method  of  preparation  given), 
y-brmo-$-hydrozy-n-bvtyronitrile,  b.  p.  154°/14  mm., 
and  impure  ethyl  y-bromo-fi-hydroxy-n-bulyrate,  b.  p. 
94—96°  (slight  dccomp.)/2  mm.  y-Iodocrotonic  acid, 
m.  p.  108°,  is  obtained  either  from  the  chloro-  or 
bromo-acid  and  sodium  iodide  in  acetone,  or  by 
hydrolysis  of  ethyl  y-iodocr donate,  b.  p.  90 — 92° 
(slight  decomp. )/2  mm.  Reduction  of  yy-dicliloro- 
crotonic  acid  (improved  method  of  preparation  given) 
with  hydrogen  in  presence  of  sodium  hydroxide 
solution  and  palladised  charcoal  gives  a  mixture  of 
products  containing  some  y-chlorocrotonic  acid. 
Similar  reduction  of  y-chlorocrotonic  acid  affords 
hoas-crotonic  acid.  Since  the  iodo-acid  is  obtained 
from  both  the  ehloro-  and  bromo-acids,  it  follows  that 
all  three  compounds  have  the  trans-configuration. 

TH.  Oxidation  of  y-chlorocrotonic  acid  with 
barium  chlorate  in  presence  of  a  small  amount  of 
osmic  acid  below  30°  gives  75—78%  of  dl-threo-y- 
Moro-zZ-dihydroxybutyric  acid,'  m.  p.  100°.  Treat¬ 
ment  of  this  with  silver  acetate  and  oxidation  of  the 
product  formed  with  nitric  acid  (d  1-21)  at  55°  afford 
^-tartaric  acid.  The  chloro-acid  is  converted  by 
moist  silver  oxide  into  dl -threonic  [ apy-trihydroxy - 
butyric ]  acid  (46%  yield),  m.  p.  98°,  also  oxidised  to 
<f!-tartaric  acid.  Reduction  of  the  chloro-acid  with 
hydrogen  in  presence  of  sodium  hydroxide  solution 
and  palladised  charcoal  furnishes  70%  of  dl-threo- 
’“-dihydroxylbutyric  acid,  m.  p.  74 — 75°.  The  con¬ 
figurations  previously  assigned  (A.,  1929,  293)  to  dl- 


threo-  and  <M-ery<Aro-a,3-dihydroxybutyric  acids 
(racemic  and  meso,  respectively)  are  thus  con¬ 
firmed. 

IV.  Treatment  of  an  aqueous  solution  of  crotonic 
acid  with  chlorine  at  0°,  neutralisation  with  potassium 
hydrogen  carbonate  at  0°,  and  evaporation  in  a 
vacuum  gives  an  80%  yield  of  potassium  a-chloro-p- 
hydroxybutyrate ;  the  free  acid  is  obtained  from  the 
reaction  mixture  only  in  30%  yield.  When  the 
original  reaction  mixture  is  treated  with  an  excess  of 
potassium  hydroxide  solution  at  0°,  potassium 
P-methylglycidate  (86%  yield)  is  produced ;  the  free 
acid,  m.  p.  88-5°,  is  isolated  in  64%  yield.  Acidi¬ 
fication  of  the  alkaline  solution  with  10%  hydro¬ 
chloric  acid  and  heating  the  mixture  at  98°  gives 
rff-ery<A?-o-a|3-dihydcoxybutyrie  acid,  also  obtained  in 
97%  yield  by  hydrolysis  of  the  glvcidic  acid  with 
water  at  tho  ordinary  temperature.  Crotonic  acid  is 
oxidised  by  perbenzoic  acid  in  chloroform  to  (l-methyl- 
glycidic  acid  (20%  yield). 

V.  Oxidation  of  A<*-pentenoic  acid  with  silver 

chlorate  in  presence  of  a  small  amount  of  osmic  acid 
gives  a  d\-a.$-dihydroxy  valeric  acid  (80%  yield),  in.  p. 
75°  ( phenylhydrazide  +H20,  m.  p.  140-5°),  whilst  with 
perbenzoic  acid  in  chloroform  in  presence  of  water, 
75%  of  a  d[-a.^-dihydroxy valeric  acid,  m.  p.  106° 
(•phenylhydrazide,  m.  p.  119 — 119-5°),  results.  Similar 
oxidations  of  A<*-hcxcnoic  acid  furnish  S6  and  46%, 
respectively,  of  d  1  -  a  [3  -  rfi  hydroxy- n-hexoic  acids,  m.  p. 
108-5 Q  (phenylhydrazide  -]-H20,  m.  p.  141-5 — 142°) 
and  99-5°  (phenylhydrazide,  m.  p.  120 — 121°),  respec¬ 
tively.  H.  Burton. 

Partial  hydrogenation  of  linolenic  acid.  K.  H. 
Bauer  and  F.  Ermann  (Chcm.  Umschau,  1930,  37, 
241 — 249;  cf.  Bauer  and  Mitsotakis,  A.,  1928, 1115). — 
Examination  of  the  “  solid  ”  acids  obtained  by  tho 
partial  hydrogenation  of  linolenic  acid  (prepared  from 
the  solid  liexabromidc)  showed  that  rise  of  tem¬ 
perature  and  speed  of  hydrogenation  favoured  the 
formation  of  solid  unsaturated  acids  of  the  mono-  and 
di-ethylenic  scries,  whilst  a  low  reaction  temperaturo 
and  slow  hydrogenation  increased  the  yield  of  stearic 
acid.  The  amount  of  diethylenic  acids  in  the 
“  liquid  ”  acids  was  greater,  and  the  amount  of  mono- 
cthylenic  acids  less,  as  the  temperature  and  speed  of 
hydrogenation  were  increased.  The  “  liquid  ”  acids 
were  identified  by  ozonolysis  as  linolenic  acid, 
ASA-linoleic  and  A^-oleic  acids.  Ozonolysis  of  the 
“  solid  ”  acids  of  hydrogenation  revealed  the  occur¬ 
rence  of  stearic  acid,  AA-  and  Af-i.sooleic  acids,  and 
AAf-octadecadicnoic  acid.  These  results  indicate  that 
linolenic  acid  is  hydrogenated  in  stages,  the  Afl-  and 
AA-linkings  being  hydrogenated  more  readily  than 
the  At-linkings ;  the  latter  appear  to  be  capable  of 
hydrogenation  only  after  one  of  the  others  has  been 
saturated,  as  no  trace  of  adipic  acid  could  be  found 
among  the  oxidation  products.  No  evidence  was 
obtained  of  migration  of  the  double  linkings  during 
hydrogenation,  as  postulated  by  Hilditch  and  Vid- 
yarthi  (A.,  1929,  423),  and  it  is  suggested  that  the 
suberic  acid  recovered  by  these  workers  from  the 
products  of  permanganate  oxidation  may  have  been 
due  to  destructive  oxidation  of  the  primary  fission 
products.  E.  Lewkowitsch. 
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Polymerisation  of  methyl  esters  of  highly 
unsaturated  fatty  acids.  III.  Polymerised 
product.  IV.  c/ycfoButane  ester  formed  by  the 
double  linking  in  a  molecule.  K.  Kino  (J.  Soc. 
Chcm.  Ind.  Japan,  1030,  33,  305— 310b,  311— 312b; 
cf.  this  vol.  577,  741). — III.  Observations  on  the 
polymerisation  of  methyl  esters  of  the  highly  unsatur¬ 
ated  acids  obtained  from  sardine  oil  indicates  that 
with  those  containing  4  or  5  double  linkings  formation 
of  a  cycZobutano  ester  by  intramolecular  coupling  of 
unsaturated  centres  occurs  independently  of  tem¬ 
perature,  and  that  dimerisation  of  the  cyclic  ester 
takes  placo  subsequently.  In  the  case  of  esters  of 
trebly  unsaturated  acids  the  formation  of  cyclo- 
butano  osters  is  also  suspected.  cycZoButano  ring 
formation  appoars  to  be  more  facile  for  esters  with 
many  double  linkings. 

IV.  Portions  of  the  methyl  ester  fraction,  b.  p. 
207 — 220°/4  mm.,  were  heated  in  hydrogen  at  285 — 
300°  for  1  hr.  and  20  min.,  respectively.  The  poly- 
morised  methyl  esters  after  repeated  fractionation 
furnished  two' products  :  ( a )  ( ?)C10H31*CO2Me,  b.  p. 
190 — 195°/4  mm.,  iodino  valuo  15S-9,  saponification 
value  177-9,  and  ( b )  ( I^H^-CO^lc,  b.  p.  210— 
2150/3  mm.,  iodino  value  223-4,  saponification  value 
163.  The  products  (a)  and  (6)  when  reduced  by 
palladium-black  and  hydrogen  in  glacial  acetic  acid 
yielded  saturated  solid  acids  (a)  C20H36O2,  in.  p. 
70 — 70-5°,  and  ( b )  C22H40O2,  m.  p.  78 — 78-2°,  which 
were  isolated  by  the  ’lead  salt-alcohol  method.  It  is 
not  yet  certain  that  these  acids  are  homogeneous. 

C.  AV.  Shopi>ee. 

Existence  of  racemic  compounds  in  solution 
and  the  application  of  circular  dichroism  to  the 
synthesis  of  active  compounds.  A.  Cotton 
(Trans.  Faraday  Soc.,  1930,  26,  377 — 383,  and  Ann. 
Physique,  1930,  [x],  13,  453 — 470). — A  more  detailed 
discussion  of  work  already  noted  (this  vol.,  193). 

Tautomeric  forms  of  dimethylpyruvic  acid. 
C.  Fromageot  and  S.  Perraud  (Biochcm.  Z.,  1930, 
223,  213 — 221). — Dimethylpyruvic  acid  obtained  by 
distillation  is  the  pure  keto-form.  When  this  is 
dissolved  in  water  an  equilibrium  between  cnolic  and 
ketonic  forms  is  obtained,  an  M  solution  containing 
0-47%,  a  0-li/  solution  0-28%,  and  a  0-01ilf  solution 
only  a  trace  of  the  enolic  form.  After  addition  of  a 
small  amount  of  alkali  a  third  form  is  detectable 
speetrographically.  P.  W.  Clutterbuck. 

n-Valerolactone.  III.  Preparation.  H.  A. 
Schuette  and  It.  W.  Thomas  (J.  Amer.  Chem.  Soc., 
1930,  52,  3010 — 3012). — Hydrogenation  of  Iscvulic 
acid  in  presenco  of  Adams’  platinum  catalyst  at 
2-3 — 3  atm.  during  44  hrs.  gives  yields  of  valerolactonc 
of  52%,  4S%,  and  S7%  in  ethyl  alcohol,  acetic  acid, 
and  ethyl  ether,  respectively.  In  the  last  solvent  two 
additions  of  fresh  portions  of  catalyst  during  the 
reduction  increase  the  yield  to  the  theoretical.  In 
ethyl  alcohol  the  acid  reacts  to  some  extent  with  the 
solvent.  H.  E.  F.  Kotton. 

Detection  of  oxalic  acid.  F.  W.  F.  Arnaud  and 
J.  AV.  Flint  (Analyst,  1930,  55,  501).— Oxalic  acid 
dissolves  appreciably  in  ether  in  the  presence  of  free 
mineral  (hydrochloric)  acid  but  very  sparingly  in  its 
absence.  If  20  c.c.  of  concentrated  hydrochloric  acid 


arc  added  to  100  c.c.  of  a  0-1%  solution  of  oxalic  acid 
three  extractions  with  ether  will  romove  about  one 
fifth  of  tho  oxalic  acid.  D.  G.  Hewer. 


Polymerisation  and  ring  formation.  V. 
Glycol  esters  of  oxalic  acid.  AV.  H.  Carothers, 
J.  A.  Arvix,  and  G.  L.  Dorough  (J.  Amor.  Chem. 
Soc.,  1930,  52,  3292— 3300).—' When  cthyleno  glycol 
is  heated  with  ethyl  oxalate  at  180 — 190°,  ethyl 
P-hydroxyethyl  oxalate,  b.  p.  10S — 110°/0-2  ram.,  rff 
1-2241,  nf,  1-4405,  and  polymeric  ethylene  oxalate, 
m.  p.  153°,  arc  produced.  Distillation  of  the  last- 
named  substance  in  a  vacuum  gives  monomeric 
ethylcno  oxalate,  m.  p.  143 — 144°  (cf.  Bischoff,  A., 
1907,  i,  675),  which  when  kept  at  the  ordinary  tem¬ 
pera  ture  undergoes  polymerisation.  The  monomeric 
form  is  readily  hydrolysed  bv  0-lN-alkali,  and  when 
heated  at  135 — 140°,  affords  an  acetone-insoluble 
polymeridc,  m.  p.  172°.  Extraction  of  a  partly 
polymerised  ester  with  warm  acetonitrile  gives 
soluble,  m.  p.  157 — 159°,  and  insoluble,  m.  p.  172°, 
forms ;  either  of  these  modifications  can  arise 
spontaneously  from  the  other  by  keeping  at  the 
ordinary  temperaturo.  The  polymeric  esters  are 
readily  hydrolysed  (attempts  to  prepare  sodium  salts 
by  the  action  of  cold  sodium  hydrogen  carbonate 
solution  result  in  the  formation  of  sodium  oxalate) 
and  when  heated  with  m-bromobcnzoic  anhydride 
furnish  ethylene  m -bromobenzoale,  m.  p.  7S — 79°. 

Propylene  glycol  and  ethyl  oxalate  afford  resinous 
material,  converted  by  distillation  at  5  mm.  into 
monomeric  propylene  oxalate,  m.  p.  142°.  This  docs 
not  polymerise  readily  at  tho  ordinary  temperature, 
but  at  140 — 150°  it  passes  into  a  polymeride,  m,  p. 
176 — 178°,  insoluble  in  organic  solvents.  Tho  tri- 
methylene  oxalate,  m.  p.  87 — 88°,  of  Tilitscheov  (A., 
1927,  340)  is  a  linear  condensation  polymeride  (A, 
1929,  1165);  when  heated  at  250°/3— 4  mm.,  tri¬ 
methylene  carbonate  and  stable,  dimeric  (14-ring) 
trimethylene  oxalate,  111.  p.  186 — 187°  (cf.  Tilitscheov, 
loc.  cit.),  are  produced.  Hexamcthylene,  in.  p.  60°,  and 
decamethylene  oxalates,  m.  p.  79°,  are  prepared  by 
heating  ethylene  oxalate  with  the  appropriate  glycol, 
first  at  atmospheric  pressure  and  then  in  a  high 
vacuum;  they  are  both  linear  condensation  poly- 
merides.  H.  Burton. 


Association  polymerisation  and  properties  of 
adipic  anhydride.  AAr.  H.  Carothers  (J.  Amer. 
Chem.  Soc.,  1930, 52, 3470— 3471).— Adipic  anhydride, 
as  prepared  by  the  usual  methods  (cf.  Farmer  and 
Kracovski,  A.,  1927,  447),  is  a  polymeride ;  them.p. 
varies  considerably  with  details  of  preparation. 
AVhen  heated  in  a  vacuum  partial  depolymcrisafion 
occurs,  and  the  resulting  monomeric  anhydride  can 
be  distilled  as  a  colourless  liquid,  f.  p.  about  A , 
which  reverts  spontaneously'  to  the  polymeric  fora 
The  monomeric  form  and  aniline  give  adipanilic  aci 
as  the  sole  product,  whereas  the  polymeride  aftor 
mixture  of  adipic  acid,  adipanilic  acid,  and  adipam  • 
Tho  formation  of  adipanilido  proves  that  the  P°. 
meride  is  linear.  H.  BurTOX. 

Applicability  of  the  quinhydrone  electrode  to 
unsaturated  acids.  AV.  II.  Hatcher  and  1  •  • 
Sturrock  (J.  Amer.  Chem.  Soc.,  1930,52, 3233  ' 

— The  quinhydrone  electrode  cannot  be  use 
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rlihydroxymaleic  acid;  reduction  of  the  acid  to 
tartaric  acid  occurs.  H.  Burton. 

Sulphomaleic  acid.  H.  J.  Backer  and  J.  M. 
VAN  DER  Zanden  (Rcc.  trav.  chilli.,  1930,  49,  735— 
744). — Maleic  anhydride  (1  mol.)  and  sulphur  trioxidc 
(l  mol.)  react  at  about  50°,  forming  sulphomaleic  acid, 
isolated  and  purified  through  the  barium  salt  (+7H20). 
The  acid  is  also  obtained  from  maleic  or  fumaric  acid 
(1  mol.)  and  sulphur  trioxidc  (3  mols.)  (maleic 
anhydride  is  formed  intermediately  in  each  case)  and 
in  small  amount  from  potassium  acetylenedicarboxyl- 
atc  and  potassium  hydrogen  sulphite  (cf.  A.,  1928, 
809).  The  free  acid  (potentiometric  titration  curve 
iven)  decomposes  when  heated  without  melting, 
ecolorises  permanganate  slowly'  in  tho  cold  and 
rapidly  in  the  hot,  is  decomposed  by'  hydrochloric 
acid  at  100°,  and  adds  hydrogen  sulphite,  readily 
forming  disulphosuceinic  acid  (loc.  cit.).  The  following 
salts  are  also  described:  lead  (+5H,0);  potassium 
dihydrogen  (+H,0),  and  calcium  (+12H20;  loses 
9H20  only  at  200°).  H.  Burton. 

Metallic  salts  of  ketones.  H.  H.  Strain  (J. 
Amer,  G'hcm.  Soc.,  1930,  52,  3383 — 3384). — Sodium 
salts  of  acetone  ( calcium  salt),  methyl  propyl  ketone, 
acetophenone  ( calcium  salt),  p-tolyl  methyl  ketono, 
camphor,  and  fcnchonc  are  prepared  from  the  ketones 
and  sodamide  in  liquid  ammonia.  Bcnzoplicnono 
affords  with  sodamide  and  potassamide  the  compounds 
C13H130,NaNH2  and  G'i3H10O,NK3,  respectively. 

H.  Burton. 

Separate  existence  and  stability  of  dihydroxy- 
acetone  and  glyceraldehyde  in  aqueous  solution. 
C.  Neuberg  and  H.  Coixatz  (Biochem.  Z.,  1930, 
223,  494 — 501). — Pure  dihydroxyacctone  is  stable  in 
aqueous  solution  and  does  not  spontaneously  change 
cither  into  an  enolic  form  or  into  glyceraldehyde,  nor 
is  pure  glyceraldehyde  in  aqueous  solution  spon¬ 
taneously  converted  into  dihydroxyacctone.  Mixtures 
of  the  aqueous  solutions  of  the  two  substances  undergo 
no  change  on  keeping.  No  interconversion  occurs  in 
aqueous  solutions  containing  both  substances. 
Glyceraldehyde  docs  not  spontaneously  polymeriso  in 
aqueous  solution  to  a  liexoso.  Dihydroxyacetone- 
2 :  i-dinitrophanylhydrazone,  m.  p.  1G3 — 164°  (corr.), 
dl; glycerdldehyde-2  :  i-dinitrophenylhydrazone,  m.  p. 
167°  (corr.),  and  the  corresponding  osazone,  m.  p.  265° 
(decomp.),  arc  described.  W.  McCartney. 

Alcoholysis  of  ay-diketones  in  presence  of 
hydrogen  chloride.  H.  Adkins,  W.  Kutz,  and 
M  D.  Coffman  (J.  Amcr.  Chem.  Soc.,  1930,  52, 
3212 — 3221). — The  alcoholysis  of  13  ay-diketones  has 
been  studied  in  presence  of  (mainly)  alcohol  and 
hydrogen  chloride  at  60°.  Tho  rate  is  independent  of 
the  ratio  diketonc  :  alcohol,  but  it  is  a  function  of  tho 
amount  of  hydrogen  chloride  used.  Alcoholysis  of 
diacctylmetlnane  proceeds  to  approximately  the  samo 
extent  with  ethyl  or  butyl  alcohol,  but  tho  rato  falls 
appreciably  with  isopropyl  or  ferf. -butyl  alcohol,  duo 
to  interaction  of  these  alcohols  with  the  hydrogen 
chloride.  Diacetyd-mono-  and  -di-alkylmethanes  are 
aleoholysed  at  a  slower  rate  than  diacctylmethanc ; 
the  rate  decreases  in  the  following  order :  Bu,  Pr,  Et, 
ft*,  CH2Ph,  Et„  (CH,Ph)2.  Benzoylacetylmethane 
undergoes  alcoholysis  “more  slowly  than  diacetyl- 


methano,  whilst  dibenzoylmethano  is  practically  un¬ 
affected.  Substitution  of  the  ethyl,  benzyl,  and  iso¬ 
propyl  groups  in  benzoylacetylmethane  causes  a  retard¬ 
ation  (in  the  order  mentioned)  in  alcoholysis.  a-Bcnz- 
oyl-a-acetylisobutanc,  b.  p.  146 — 149710mm.,  di 
1-043,  is  prepared  from  isopropyl  iodide  and  sodio- 
benzoylacetylmethano  at  150°.  '  H.  Burton. 

Structure  of  carbohydrates  and  their  optical 
rotatory  power.  W.  N.  Haworth  (Nature,  1930, 
126,  23S — 239). — Two  recent  communications  of 
Hudson  (this  vol.,  747)  are  criticised. 

L.  S.  "Theobald. 

Structure  of  chloraloses.  p-Xylochloralose. 
L.  D.  Goodhue.  A.  White,  and  R.  M.  Hixon  (J. 
Amor.  Chem.  Soc.,  1930,  52,  3191— 3195).— Xylose 
and  |3-xylochloralosc  (Hanriot,  A.,  1910,  i,  95)  are 
converted  by  treatment  with  chloral  hydrate  and  sul¬ 
phuric  acid  into  a  mixture  of  dichloralxylose,  m.  p. 
202°,  [a]|J  -J-25-2°  in  acetone,  and  probably  an  isomeric 
compound,  b.  p.  200°/high  vac. ;  the  former  of  theso 
could  not  bo  acotylated,  indicating  the  jircsence  of 
cyclic  acetal  groupings.  Mcthylation  of  P-xylo¬ 
chloralose  by  the  method  previously  described  (A., 

1929,  429)  gives  d imcthyl- p -xylochloralosc,  b.  p.  135° /2 
mm.,  m.  p.  about  53°,  [a]fj  —41-08°  in  chloroform, 
which  could  not  be  methylated  further.  Reduction  of 
the  dimethyl  derivative  with  sodium  amalgam  and 
alcohol  at  60°  affords  indefinite  products.  When 
P-glucochloralosc  is  boiled  with  alcoholic  potassium 
hydroxide,  a  non-reducing  compound  is  produced ; 
this  is  hydrolysed  by  dilute  acid  to  dextrose. 

fi-Xylochloralosc  diacelale,  m.  p.  142°,  [a](J  —7-01° 
in  chloroform,  and  fi-glucockloralosc  triacetate,  in.  p. 
10S°,  [a]o  +22-72°  in  chloroform,  are  prepared  by 
acetylation  with  acetic  anhydride  and  pyridine. 
$-Glucochloralosc  pcnta-acetate,  m.  p.  151°,  [a]fj 
+46-12°  in  chloroform,  is  formed  by  using  acetyl  and 
zinc  chlorides ;  fission  of  the  oxide  ring  is  presumed  to 
occur.  Tho  (3-glucochloralose  tctra-acctatc  of  Han¬ 
riot  (loc.  cit.)  could  not  be  prepared.  H.  Burton. 

Nomenclature  of  ring-isomeric  forms  of 
glucose  as  a-  or  (3-sugars,  IC.  Josephson  (Svensk 
Kem.  Tidskr.,  1930,  42,  12 — 16). — A  reply  to  Ohio, 
Euler,  and  Lichtenstoin  (this  vol.,  69)  in  dofcnce  of  tho 
author’s  previous  conclusions  (A.,  1929,  1278).  The 
designation  of  glucofuranosos  with  the  1-  and  2- 
hj'droxyl  groups  in  the  cis-  and  fraas-positions  as  a- 
and  (3-compounds,  respectively,  is  analogous  to  that 
of  tho  glucopyranoscs  (cf.  Anderson,  Charlton,  and 
Haworth,  A.,  1929,  1044).  The  use  of  ring  formulas 
allows  configuration  to  be  shown  unambiguously  (cf. 
Drew  and  Haworth,  A.,  1926,  1125). 

R.  K.  Callow. 

Action  of  perbenzoic  acid  on  glucal  and  its 
derivatives.  C.  Tanaka  (Bull.  Chem.  Soc.  Japan, 

1930,  5,  214 — 222). — Glucal  was  rapidly  oxidised  by 
perbenzoic  acid  in  chloroform  solution  to  mannose; 
triacetylglucal  under  similar  conditions  required 
4  days  for  complete  oxidation  and  yielded  1-benzoyl- 
3:4:  6-triacet.ylglucose,  m.  p.  141— 142°,  [«]*„  +18-35° 
in  benzene,  further  acetylation  or  bcnzoylation,  re¬ 
spectively,  of  which  produced  l-benzoyl-2  .3:4:6- 
tetra-acelylghicose,  m.  p.  145 — 146°,  [a]},  -26-43° 
in  chloroform,  or  1  :  2-dibenzoyl-3  :  4  :  6-triacetyl- 
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glucose,  m.  p.  149°,  [a]f,  —15-7°  in  chloroform  (also 
formed  by  direct  bcnzoylation  of  triaeetylglucose). 

The  filtrate  from  the  slow  oxidation  on  dilution  with 
water  gave  some  \-deoxy-‘.\ :  4  :  <S- triaeetylglucose,  ni.  p. 
122°,  [a]},  +8-7°  in  chloroform,  accompanied  by  an 
isomeride,  m.  p.  1(58°,  of  l-benzoyd-3  :  4  :  6-triacetyl- 
glucose.  A  cold  chloroform  solution  of  perbenzoic 
acid  had  practically  no  action  on  diaeotyl-0-glucal. 

R.  J.  W.  Le  FfevRE. 

Preparation  of  monomethyldiethylmercapto- 
glucose.  P.  E.  Papadakis  (J.  Amer.  Chcm.  Soc., 
1930,  52,  34G5). — Monomcthyldicthylmcrcaptoglu- 
cose,  m.  p.  155°,  is  prepared  from  dry  sodiodiethyl- 
mercaptoglucoso  and  methyl  iodide  (cf.  Pischer,  A., 
1894,  i,  2G9).  H.  Burtoh. 


Vicioside  (vicin).  H.  Herissey  and  J.  Cheymol 
(Compt.  rend.,  1930,  191,  387 — 389). — Vicioside, 
obtained  from  the  winter  vetch  by  a  method  analogous 
to  that  described  by  Ritthauscn  (A.,  1876,  i,  936), 
suffers  no  loss  in  weight  at  100°,  and  has  [a]n  —11-93° 
to  — 12-04°,  decreased  by  acidification  with  cold  4 — 5% 
sulphuric  acid.  Hydrolysis  with  2%  sulphuric  acid 
gives  a  solution  containing  57-7 — 58-5%  of  dextrose ; 
hydrolysis  with  cmulsin  affords  a  similar  solution  con¬ 
taining  55%  of  dextrose,  and  it  is  concluded  that  the 
decomposition  is  the  same  in  both  cases.  No  trace 
of  galactose  was  discovered  (cf.  Ritthauscn,  A., 
189G,  i,  G9G).  The  decomposition  follows  the  general 
rule  given  by  Bourquclot  and  Herissey  (A.,  1908,  i, 
35G).  C.  W.  Siioppee. 


New  synthesis  in  the  sugar  group.  I.  Pre¬ 
paration  of  1  :  1-dialkylfructose  derivatives.  H. 
Oiile  and  0.  Hecht  (Annalen,  1930,  481,  233 — 254). 
— By  the  action  of  the  appropriate  Grignard  reagent 
on  a-ketodii'sopropylidenegluconic  acid  (Ohio  and 
Woltcr,  this  vol.,  744)  or  its  methyl  ester  arc  obtained 
dnsopropylidene-1  :  1-dialkylfructose  derivatives  (I) 
and  di/sopropylidene-l-alkylglucosone  (II),  the  pro¬ 
portion  of  these  two  products  formed  depending  on 
(1)  the  use  of  the  acid  or  its  ester,  (2)  the  nature  and 
excess  of  the  Grignard  re¬ 
agent  used,  and  (3)  the  re¬ 
action  temperature.  Thus 


COR  (I.) 
/O-g- 


Mc2C<o'0H  j  : 

HC-0  n  ^ie  ^ree  o'ucon^c  acid  reacts 

hY0>CMc2  Y  with  4  mols.  of  magnesium 
methyl  iodide  to  yield  mainly 
2  fi-diis.opropylidene-l-'inelhyl-d- 

rm  /-wTT  ,TT  .  glucosonc  (I ;  R— Me),  b.  p. 
QRyOH  (ii.)  97-5 — 98-5°/0-05  mm.,  dk 

1-1G3,  »g  5  1-4G03,  [a]);  -40-6°  in  chloroform,  together 
with  a  small  quantity  of  $-diisopropylidene-l  :  1-rZi- 
tnethylfruciose  (II ;  R=Me),  m.  p.  8S°,  b.  p.  101°/0-05 
mm.,  [a])f  -22-9°  in  chloroform.  The  latter  is  also 


obtained  by  further  action  of  magnesium  methyl 
iodide  on  the  former  and  is  the  sole  product  when 
methyl  cc-ketodhsopropylidenegluconate  is  treated 
with  4  mols.  of  the  Grignard  reagent  in  ether.  On  the 
other  hand,  excess  of  magnesium  ethyl  bromide  con¬ 
verts  either  the  acid  or  its  ester  solely  into  fi-cZiiso- 
propylidene-1  :  l-dielhylfructose  (II;  R=Et),  m.  p. 
83— S4°,  b.  p.  102— 10570-1  mm.,  305— 310°/760 
mm.,  [a]“  —19-0°  in  chloroform.  Similarly  are 
obtained  fi-diisopropylidene-l  :  \-di-n-propyl-,  m.  p. 
83°,  [a]j?  — 166°  in  cldoroform,  -di-n-butyl-,  m.  p.  64 — 


65°,  [a]jj  -14-1°  in  chloroform,  - diisopropyl -,  m.  p. 
81 — 82°,  [a]iJ  —19-2°  in  chloroform,  and  -diisokutyl-, 
b.  p.  125 — 126-5°/0-016  mm.,  [a]g  -15-3°  in  cliloro- 
form.  Hydrolysis  of  these  diisopropylidene-l  :1- 
dialkylfructose  derivatives  with  2A-sulphuric  acid 
occurs  in  two  stages,  the  4  :  5-isopropylidene  group 
being  much  more  readily  removed  to  yield  the  inter¬ 
mediate  P-monoisopropylidonc-1  :  1-dialkylfructose, 
all  of  which  are  dextrorotatory  and  hence  the  hydro¬ 
lysis-optical  rotation  curves  all  show  a  rapid  rise  to  a 
maximum,  followed  by  a  fall  as  the  equilibrium  value 
of  the  dialkylfructose  is  approached.  From  the 
hydrolysis  products  are  isolated  :  S-isopropylidcne- 
1  :  1  -dinielhylfruclose,  m.  p.  164°,  [a]g  +2-7°  in  water, 
+  19-5°  in  alcohol  (reconverted  by  acetone  and 
anhydrous  copper  sulphate  into  the  parent  dinsopropyl- 
ideno  derivative),  and  1  :  1  -dhnelhylfruclofuranm, 
m.  p.  163°  (dccomp.),  which  has  [a])?  —14-3°  in  water 
but  exhibits  mutarotation  [a]1,?  -|-iT0°  to  —5-3°  in 
80%  alcohol  [phenylhydrazone ,  m.  p.  150°  (decomp.)]. 
The  furanose  structure  of  this  sugar  is  proved  by  the 
following  reactions.  It  is  converted  by  the  action  of 
acetone  and  anhydrous  copper  sulphate  at  the  ordinary 
temperature  into  a  mixture  of  4  :  G-isopropylidene-l :  1- 
dimelhylfruclofuranose  (III),  b.  p.  155 — 162°/0-l  mm., 
[a])?  +13-3°  in  chloroform,  and  its  1  : 2-anhydride 
(IV),  b.  p.  137— 139°/0-15  mm.,  m.  p.  139— 140°,  [ofl 
—8-9°  in  chloroform,  both  of  which  possess  strong 
reducing  properties.  The  latter  is  the  isopropylidene 

CMc2(OH)-C(OH)-|  (iv.) 

HO-CH  0  HO-gH  0 

(in.) 

CH2-0/  CHo-O7 

derivative  of  the  fructofuranoso  anhj'dride  obtained 
by  Ohio  and  Roller  (A.,  1924,  i,  1168;  cf.  Schlubach 
and  Florshcim,  A.,  1929,  914).  Similar  hydrolysis  of 
the  diethyl  derivative  affords  [i-isopropylidene-1  ■  1- 
diethylfructofuranose,  m.  p.  128°,  [a]',5  +28-1°  in  alcohol 
(monobenzoyl  derivative,  m.  p.  128°),  but  the  1 : 1-di- 
ethvlfructose  could  be  obtained  only  as  an  impure 
syrup  which  on  hydrolysis  with  AT-potassium  hydroxide 
affords  diethyl  ketone  in  21  %  yield.  $-isoPropyhda>fr 
1  : 1-di-n-propylfruclose,  m.  p.  105 — 106°,  [a]iT+234 
in  alcohol,  is  obtained  similarly.  J.  W.  Baker. 

New  syntheses  in  the  sugar  group.  D. 

6  :  6-Dimethylgalactose.  H.  Ohle  and  C.  Dai- 
BERGIS  (Annalen,  1930,  481,  255— 262).— Extension 
of  the  Grignard  syntheses  (cf.  preceding  abstract)  to 
dirsop ropy  1  i dc n ega  1  a c t u ro n i c  acid,  m.  p.  148°,  Mr 
-83-24°  (Ohle  and  Berend,  A.,  1926,  i,  150,  give  m.p; 
157°),  affords  mainly  d 
6-alkyl-6-kctogalactose 


CR2-OH  (II.) 
stead  of  in  ether.  Thus 


COR  (I-) 


ii.sopropylidcne  denvativte  « 
(I)  and  smaller  yields  of  the 
dii'sopropylidene-6  :  C-dialkyl- 
galactose  (II).  Iu 
cases,  however,  the  meth) 
ester  of  the  galacturonic  acid 
cannot  be  prepared  owing  ° 
the  ease  of  fission  of  the 
isopropylidene  groups,  an 
the  Grignard  reaction  nw»t 
be  carried  out  in  benzene  in- 
from  the  appropriate  Grigna^ 
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reagent  are  obtained :  diisoprognylidene-G-methyl- , 
b.  p.  120°/L  mm.,  —128-5°,  and  -6 -ethyl-, 

[a]S  —120-7°,  -G-kelo-d-galaclosc,  which  on  further 
treatment  with  the  Grignard  reagent  are  converted 
into  dmopropylidene-G  :  6-dimelhiyl-,  in.  p.  81 — 82°, 
[*]b  -62-3°,  and  -6  :  6 -diethyl-,  m.  p.  87—88°,  [a];? 
-59-3°,  -d -galactose  (all  rotations  in  chloroform). 
Hydrolysis  of  derivatives  of  typo  I  affords  the  corre¬ 
sponding  6-alkyl- 6-ketogalactose,  which,  however,  is 
too  unstable  to  be  isolated.  Hydrolysis  of  derivatives 
of  type  II  with  2A7-alcoholie  sulphuric  acid  affords 
G :  6-dimelhyl-d-galactose  as  a  syrup  [ osazone ,  m.  p. 
214—215°  (decomp.)].  J.  W.  Baker. 

Oxidation  of  lactal.  A.  J.  Watters  and  C.  S. 
Hudson  (J.  Amor.  Chem.  Soc.,  1930,  52,  3472— 
3473). — The  4-galaetosidomannose  of  Bergmann  and 
others  (A.,  1924,  i,  265),  obtained  by  the  oxidation  of 
lactal  with  perbenzoie  acid,  is  a  mixture  of  at  least 
two  sugars.  H.  Burton. 

Cellulose  and  silicates.  L.  Medard  (Rev.  gen. 
Colloid,  1930,  8,  161 — 169). — The  problem  of  the 
constitution  of  cellulose  is  discussed  and  several 
analogies  with  tho  corresponding  problem  of  the 
silicates,  particularly  the  zeolites,  are  pointed  out. 
Classical  structural  formulae  have  never  been  applic¬ 
able  to  such  compounds  and  in  order  to  understand 
their  properties  the  crystallographic  structure  is 
equally  important.  E.  S.  Hedges. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXIX.  Constitution  of  alkali 
cellulose.  XXXI.  Behaviour  of  cellulose 
towards  solutions  of  aluminium  salts.  E.  G.  V. 
Percival,  A.  C.  CoTnBERTSoN,  and  H.  Hibbert 
(J.  Amor.  Chem.  Soc.,  1930,  52,  3257—3269,  3448— 
3456). — XXIX.  Tho  absorption  of  sodium  hydroxide 
by  cellulose  has  been  studied  over  the  range  of  concen¬ 
trations  0-32 — 46-4%  (by  weight)  at  25°;  the  amount 
of  alkali  absorbed  is  determined  by  washing  tho  fibre 
with  alcohol  and  then  employing  an  extrapolation 
method.  Evidence  is  obtained  of  tho  formation  of  a 
compound  resulting  from  the  interaction  of  1  mol.  of 
sodium  hydroxide  with  each  anhydroglucose  unit  of 
the  cellulose.  Calculation  of  the  amount  of  water 
adsorbed  by  the  cellulose  during  the  alkali  treatment 
indicates  that  there  is  a  maximum  with  14%  sodium 
hydroxide ;  this  agrees  with  the  known  point  of  maxi¬ 
mum  swelling.  Quantitative  analysis  of  an  alkali- 
treated  cellulose  (washed  free  from  adherent  alkali) 
indicates  that  it  is  a  mixture  of  the  forms  (CGH905Na)j. 
and  (CcH10O5,NaOH)x.  The  suggestion  is  made  that 
the  equilibrium  (CGHj0O5,NaOH)x^=^(C6H9O5Na)z 
txH20  niay  exist.  A  possible  explanation  of  the 
changes  occurring  during  the  treatment  of  cellulose 
with  sodium  hvdroxide  is  given. 

XXXI.  Small  but  definite  amounts  of  aluminium 
hydroxide  are  adsorbed  by  “  ash-free  ”  cellulose  when 
this  is  shaken  with  solutions  of  aluminium  sulphate, 
chloride,  or  acetate  at  25°.  The  amount  adsorbed 
using  the  sulphate  increases  with  rise  in  ancl 
dilution  of  the  solution,  and  adsorption  is  greatest  with 
the  acetate.  The  amount  of  aluminium  hydroxide 
mlsorbed  depends  on  two  factors  :  (a)  a  natural  and 
(b)  an  exchange  adsorption.  The  former  factor  de¬ 
pends  on  the  specific  nature  of  the  fibre,  hydrogen-ion 


concentration,  dilution,  and  extent  of  hydrolysis  of 
the  solution,  and  the  anion ;  the  latter  appears  to  de¬ 
pend  on  the  replaceable  elements  (calcium  and  iron)  in 
the  ash.  The  mechanism  of  tho  hydrolysis  of  alumin¬ 
ium  acetate  is  shown  to  be  the  same  as  for  the  chloride 
and  sulphate.  H.  Burton. 

Lignin  and  related  compounds.  I.  Isolation 
of  spruce-wood  lignin.  H.  Hibbert  and  H.  J. 
Rowley  (Canad.  J.  Res.,  1930,  2,  357—363).— 
Spruce-wood  meal  is  dried  under  reduced  pressure, 
extracted  with  benzene  and  ethyl  alcohol,  dried, 
extracted  with  water,  and  again  dried.  The  meal  is 
mixed  with  ten  times  its  weight  of  ethylene  glycol, 
heated  to  110°,  2%  of  iodine  is  added,  and  the  mixture 
is  maintained  at  110°  for  6  hrs.,  with  vigorous  agit¬ 
ation.  The  filtered  solids  are  washed  with  hot  glycol. 
The  filtrate  and  washings  are  added  to  10  vols.  of 
water,  a  flocculont  solid  separating  which  is  washed 
and  dried  over  phosphoric  oxide.  The  crude  lignin 
may  be  purified  by  dissolving  in  1-0%  aqueous  sodium 
hydroxide,  followed  by  treatment  with  carbon  dioxide 
untilp,,  8-8 — 8-9  is  reached  (this  treatment  is  repeated). 
The  main  fraction  of  purified  lignin  gives  on  analysis 
C  64-65,  H  6-14,  0  29-21,  OMo  18-79%.  Methylated 
lignins  are  obtained  from  the  purified  lignin  having 
methoxyl  contents  of  26 — 27%,  repeated  methylation 
increasing  the  methoxyl  content  to  a  maximum  fol¬ 
lowed  by  a  decrease.  Methylated  lignin  treated  with 
fuming  nitric  acid  and  acetic  anhydride  yields  a 
nitrated  product  (C  43-15,  H  3-45,  N  10-65,  OMe 
14-1%).  Purified  lignin  dissolved  in  ethylene  glycol 
is  chlorinated  at  0°,  yielding  a  product  having  C  45-11, 
H  4-14,  Cl  20-77,  OMe  12-22%.  T.  T.  Potts. 

Lignin  and  related  compounds.  II.  Glycol 
lignin  and  glycol  ether  lignin.  H.  Hibbert  and 
L.  Marion  (Canad.  J.  Res.,  1930, 2, 364 — 375 ;  cf.  pre¬ 
ceding  abstract). — Spruce-wood  meal,  freed  from 
resins  as  previously  described,  is  treated  at  100 — 103° 
with  ten  times  its  weight  of  ethylene  glycol  containing 
0-05%  of  hydrogen  chloride.  Repeated  extraction 
shows  that  the  pentosan :  lignin  ratio  remains  constant 
in  the  wood  and  in  the  dissolved  portion.  The  crude 
glycol  lignin  obtained  by  precipitation  of  the  filtrate 
with  water  is  purified  by  dissolution  in  1-0%  sodium 
hydroxide,  acidified  with  sulphuric  acid,  and  dissolved 
in  95%  alcohol.  Tho  alcoholic  solution  is  boiled  under 
reflux  with  fresh  zinc-copper  couple,  filtered,  and 
poured  into  water.  The  washed  lignin  is  dried  over 
phosphoric  oxide.  Hydrolysis  with  5%  sulphuric  acid 
reduces  the  methoxyl  content  to  16-42%,  and  form¬ 
aldehyde  is  recognised  as  a  product  of  the  hydrolysis. 
Glycol  could  not  bo  found  in  the  hydrolysis  liquors. 
Wood  meal  treated  with  ethylene  glycol  monomethyl 
ether,  in  the  same  way  as  above,  yielded  a  product  con¬ 
taining  21-4%OMe.  It  is  concluded  that  the  higher 
methoxyl  content  of  the  latter  product  is  an  indication 
that  combination  takes  place  between  the  lignin  and 
the  solvent.  T.  T.  Potts. 

Lignin  and  related  compounds.  III.  Gly¬ 
cerol  chlorohydrin  lignin.  H.  Hibbert  and  J.  B. 
Phillips  (Canad.  J.  Res.,  1930,  3,  65— 69).— From 
spruce-wood  meal,  previously  extracted  with  water 
and  with  a  mixture  of  alcohol  and  benzene,  glycerol 
lignin  and  lactic  acid  lignin  may  be  obtained  by  treat- 


1276 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


ment  with  glycerol  and  lactic  acid,  respectively,  under 
conditions  similar  to  those  employed  in  the  production 
of  the  glycol  lignins  (preceding  abstract).  In  all  these 
cases  the  lignin  is  appax-ently  in  combination  with  the 
solvent.  A  similar  combination  has  been  demon¬ 
strated  when  the  lignin  is  extracted  with  glycerol 
a-monochlorohydrin.  Treatment  of  the  wood  meal 
with  this  substance,  in  tho  presence  of  0-2 — 0-5%  of 
hydrochloric  acid  as  catalyst,  for  6  hrs.  at  S0°  yields 
a  viscous  mass  from  which  “  glycerol  chlorohydrin 
lignin”  may  bo  isolated  (5-5%  Cl,  15-6%  OMc). 
Comparison  with  glycol  lignin  indicates  a  mol.  wt. 
of  309,  if  1  mol.  of  solvent  is  combined  in  each  case; 
cryoscopy  in  acetophonono  gives  a  mol.  wt.  of  350. 
Hydrolysis  with  boiling  S%  hydrochlox-io  acid  removes 
tho  gtycerol  chlorohydrin ;  the  residue,  which  is  sub¬ 
stantially  pure  lignin  as  determined  by  the  mothod  of 
Klason  (A.,  190S,  i,  717),  is  no  longer  soluble  in  dilute 
alkali,  and  it  is  suggested  that,  in  addition  to  the 
removal  of  the  chlorohydrin  residue,  the  treatment  has 
occasioned  some  fundamental  clxango  in  tho  lignin 
molecule.  Methylation  of  glycerol  chlorohydrin  lignin 
with  methyl  sulphate  and  alkali  increases  tho  methoxyl 
content  to  23-2%,  cox-responding  with  an  incrcaso  of 
methyl  other  groups  in  a  complex  of  mol.  wt.  350  from 
2  to  3.  T.  H.  Morton. 

Action  of  nitrosyl  bromide  on  amino-acids. 
Z.  CsurSs  (Magyar  Chem.  Eol.,  1929,  35,  113—119; 
Cliom.  Zentr.,  1930,  i,  1461). — Substitution  of  the 
amino-group  by  bromine  takes  place  only  with  a-  and 
(3-substituted  acids.  The  following  siibstanccs  aro 
descx’ibod  :  y-benzamidobutyric  acid,  m.  p.  79 — S0° ; 
s-benzamido-n-hexoic  acid,  m.  p.  80° ;  e-benzamidoamyl- 
malonic  acid,  m.  p.  115“;  %-aminoheploic  acid,  m.  p. 
186°  ( benzoyl  derivative,  m.  p.  SI — S2°). 

A.  A.  Eldridge. 

a-Methylbutenoamides.  P.  Bruylants,  L. 
Ernould,  and  M.  .Dekoker  (Bull.  Acad.  roy.  Bclg., 
1930,  [v],  16,  721 — 740). — Dehydration  of  moth}-! 
ethyl  ketono  cyanohydrin  with  jxhosphoric  oxide  or 
thionvl  chloride  affords  a  mixture  of  unsaturated 
nitriles  which  after  fractionation,  saturation  of  tho 
various  fractions  with  hydrogen  chloride,  and  re¬ 
fractionation  gives  $-cliloro-cL-methylbulyronitrile,  b.  p. 
64 — 65°/12  mm.,  and  $-chloro-a-ethylpropionilrilc, 
b.  p.  73 — 74°/12  mm.  The  former  of  these  is  con¬ 
verted  by  boiling  with  quinoline  into  a  mixture  of  the 
nitriles,  b.  p.  121— 122°/772  mm.,  df  0-81968,  njJ 
1-42303,  and  b.  p.  137 — 138°/772  mm.,  respectively, 
of  a-methylcrotonic  acid,  whilst  the  latter  furnishos 
K-ethylacrylonitrilc,  b.  p.  115 — 116°/752  mm.  The 
nitrile,  b.  p.  137 — 13S°,  is  hydrolysed  by  cold  66% 
sulphuric  acid  to  a -methylcrotonamide,  m.  p.  75 — 76° 
(I),  whilst  the  form  of  b.  p.  121 — 122°  gives  a -methyl- 
crotonamide ,  m.  p.  127 — 12S°  (II).  a-Ethylacryl- 
amide  has  m.  p.  86 — S7°  (lit.  S2°).  Alkaline  hydro¬ 
lysis  of  II  yields  only  tiglic  acid,  also  formed  by  the 
action  of  nitrous  acid  in  acetic  acid  solution.  Tiglic 
acid  is  also  obtained  when  either  a-mothylcrotono- 
nitrilc  is  hydrolysed  with  sulphuric  acid.  Pro¬ 
longed  treatment  of  methyl  tiglatc,  b.  p.  137 — 13S°/ 
75S  mm.,  with  concentrated  ammonia  at  the  ordinary 
temperature  affords  I,  which  undergoes  90%  con¬ 
version  into  II  when  an  acetone(  ?)  solution  is  ex¬ 


posed  to  ultra-violet  light.  These  results  show  that 
the  a-methylcrotononitrile,  b.  p.  137 — 13S°,  and  I 
are  fraMS-compounds,  whilst  tho  nitrile,  b.  p.  121— 
122°,  and  II  aro  cts-dcrivatives.  Langscth’s  rule 
(A.,  1926,  116)  applies  equally  well  to  these  com¬ 
pounds  as  to  the  corresponding  cx-otonic  acid  de¬ 
rivatives. 

a-Ethylacrylamido  is  convex-ted  by  exposure  to 
ultra-violet  light  into  a  mixture  of  unchanged 
material  (42%),  I  (7%),  and  II  (51%).  Hydrolysis 
of  methyl  ethyl  kotone  cyanohydrin  with  sulphuric 
acid  atfords  a  mixture  of  a-hydroxy-a-methylbutj-nc 
acid  and  its  amide.  H.  Burton. 

Ultra-violet  absorption  spectra  of  a-methyl- 
butenoamides.  A.  Castille  (Bull.  Acad.  roy. 
Belg.,  1930,  [v],  16,  S11—S16).— Ultra-violet  absorp¬ 
tion  curves  for  aqueous  solutions  of  the  amides  of 
cis-  and  trans-a-inethylcrotonic  and  a-ethylaerylic 
acids  (cf.  preceding  abstract)  and  solutions  of  the 
nitriles  of  tho  samo  acids  in  licxano  ax-e  given.  The 
absorption  of  tho  cis-amide  and  -nitrilo  is  less  than 
that  of  the  <ra«s-isomeridcs,  whilst  the  absorption  of 
c/s-a-methylcrotonic  acid  is  groater  than  that  of  the 
frans-isomeride.  H.  Burton. 


Ethylenethiocarbamide.  C.  Ruiz  and  L.  Ltben- 
SON  (Anal.  Asoc.  Quim.  Argentina,  1930,  18,  37— 
42). — As  usually  prepared,  ethylenethiocarbamide, 
m.  p.  194°,  contains  labile  sulphux-,  accounted  for  by 
the  presence  of  12 — 18%  of  iV-p-aminoethyl  dithio- 
carbamate.  Pure  ethylenethiocarbamide,  m.  p.  199’ 
(corr.),  is  preparod  by  heating  cthylencdiaminc  with 
cax-bon  disulphide  in  alcohol  at  100 — 105°  for  4— 
5  hrs.  It  has  no  reducing  properties  and  docs  not 
yield  a  px-ecipitato  with  copper  salts  in  the  cold,  as 
stated  by  Morgan  and  Bin-stall  (A.,  1928,  278). 

R.  K.  Callow. 

Action  of  balogenobydrins  and  ethylene  oxide 
on  thiocarbamides.  J.  E.  Olin  and  E.  B.  Dains 
(J.  Amer.  Chem.  Soe.,  1930,  52,  3322 — 3327).— Thio¬ 
carbamides  react  with  lialogenoliydrins  and  their 
derivatives,  forming  fsothiocarbamides, 
OR-[CH2],,-SC(:NR')-NHR" ;  these  are  readily  hydro¬ 
lysed  and  when  treated  with  amines  give  guanidines. 
Thus,  ethylene  chlorohydrin  and  thiocarbamidc  at 
90 — 105°  give  p-hydroxyethylisothiocarbamide  hydro¬ 
chloride,  m.  p.  111°;  with  trimethylene  chlorohydrin 
at  120 — 125°,  y-hydroxypropylisothiocarbamide  hydro¬ 
chloride,  m.  p.  130°,  results.  This  is  converted  by 
ammonia  and  mothylaminc  into  guanidine  and 
methylguanidine,  respectively'.  Thiocarbamidc  am 
ethyl  (3-bromoetlxyI  other  react  at  100°  in  presence  of  a 
small  amount  of  alcohol,  furnishing  p-ethorydW' 
isolhiocarbamide  hydrobromide,  m.  p.  28—29°,  hydro¬ 
lysed  by  potassium  hydroxide  to  p-ethoxyethn 
mercaptan  ( ph-enylearbimide  derivative,  m.  V-.,,’ 
also  formed  by  heating  the  jdienylthiocarbimm 
derivative,  in.  p.  42 — 43°,  of  p-ethoxyethyl  alcon 
with  p-ethoxycthyl  iodide  at  130°),  and  converted 
treatment  with  phenylcarbimide  and  potass® 
hydroxide  into  the  compound 

NHPh-CO-NH-C(:N-CO-KHPh)-S-C.,H.j-OEt.  to.  P- 
132°.  This  is  hydrolysed  by  potassium  hydrogen 
sulphide  (cf.  A.,  1929,  1055)  to  the  thocamm _ 
CS(NH-CO-NHPh)2,  m.  p.  202°.  Thiocarbamidc  nnu 
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g-bromoethyl  acetate  at  125°  give  P-acctoxy ethyl - 
kotkiocarbamide  hydrobromide,  m.  p.  99°  (the  bis- 
■phenylcarbimide,  m.  p.  134°,  and  di-p-nitrobenzoyl, 
m.  p.  180°,  derivatives  of  the  free  base  are  described)* 
converted  by  aniline  into  phenylguanidinc.  Di- 
benzoylphenylguanidine  is  obtained  similarly  from 
the  dibenzoyl  derivative,  in.  p.  140°,  of  methyl- 
Mothiocarbamide.  The  fi-hydroxyethyl  ( hydriodide , 
an  oil)  and  (i-ac etoxyelhyl  ( hydrobromide ,  m.  p.  158° ; 
p ■nitrobmzoyl  derivative,  m.  p.  132° ;  phenylcarbimide 
derivative,  m.  p.  81—82°)  derivatives,  m.  p.  69— 
70°,  of  phenylthiocarbamide  are  prepared  similarly. 

Whon  thiocarbanilido  is  hoated  with  (3-chloroethyl 
benzoate  at  130 — 150°,  a  mixture  of  diphenvl- 
carbamido,  phenylthiocarbimide,  benzanilide,  benzoic 
acid,  and  2  :  3-diphenylthiazolidine,  m.  p.  136°,  is 
produced.  The  last-named  compound  is  formed 
from  the  phenylthiocarbimide  derivative,  m.  p.  145°,  of 
p-anilinoethyl  benzoate. 

Ethylene  oxide  reacts  with  thiocarbamide  in  acetone 
at  the  ordinary  temperature,  forming  carbamide  and 
thioethylene  glycol ;  tho  latter  arises  by  hydrolysis  of 
tbo  unstable  (3-hydroxyethyh'sothiocai-bamido.  Di- 
plienyltbiocarbamide  and  ethylene  oxido  in  acetone  at 
50—55°  yield  diphenyl-$-hydroxyethylisothiocarbamide, 
m.  p.  145°  (phenylcarbimide  derivative,  m.  p.  101°), 
hydrolysed  by  alkalis  to  diphenylcarbamide. 

Hydrolysis  of  alkyhsothiocarbamides  with  potass¬ 
ium  hydrogen  sulphide  furnishes  tho  corresponding 
thiocarbamides.  The  method  is  illustrated  by  tho 
formation  of  1  :  5-diphenyldithiobiuret,  m.  p.  149°, 
from  the  methyl  derivative.  Diacetylmethylisothio- 
carbamide,  m.  p.  107 — 108°,  is,  however,  completely 
hydrolysed.  Tho  dicarbetlioxy- derivative,  m.  p.  50 — 
51°,  of  methyh'sothiocarbamide,  prepared  from  the 
liothiocarbamido  and  ethyl  chloroformate,  is 
hydrolysed  by  potassium  hydrogen  sulphide  to 
s ■dicarbethoxythiocarbamide,  m.  p.  Ill — 112°,  whilst 
the  carbethoxy-derivativc,  m.  p.  128°,  of  phenyl- 
methyh'sothiocarbamido  undergoes  fission  to  phenyl- 
urethane.  H.  Bunion. 

Constitution  of  cyanogen  halides.  I.  Re¬ 
actions  of  cyanogen  chloride  and  iodide.  II. 
Refractometry  of  cyanogen  chloride  and  iodide. 
E.  V.  Zappi  (Anal.  Asoc.  Quirn.  Argentina,  1930,  18, 
5-11, 12— 30).— See  this  vol.,  1027,  1171. 

Action  of  phosphine  on  formaldehyde.  II. 
A.  Hoffman  (J.  Amer.  Chem.  Soc.,  1930,  52,  2995 — 
2998). — The  action  of  alkaline  hydroxides  or  carbon¬ 
ates  on  tetrahydroxytetramethylphosphonium  chlor¬ 
ide  (I)  (cf.  A.,  1922,  i,  S)  in  aqueous  solution  takes 
laco  in  two  stages,  hydrogen  (1  mol.)  and  formalde- 
yde  (1  mol.)  being  liberated  at  each  stage.  Sodium 
hydroxide  or  carbonate  below  80°  and  barium  carbon¬ 
ate  at  100°  give  trihydroxy trimethylphosphino  oxide 

(tribenzoate,  m.  p.  111°;  cf.  loc.  cit.),  whilst  the  first 

two  give  at  100°  dihydroxydimethylphosphinic  acid, 
isolated  as  the  crystalline  barium  salt.  The  chloride, 
i,  is  converted  by  phosphorus  pentachloride  in  boiling 
carbon  tetrachloride  into  tetrachlorotetramethylphos - 
pkonium  chloride,  m.  p.  192—193°,  which  is  hydrolysed 
hy  alkalis  and  by  sodium  hydrogen  carbonate  to 
hie blorotrimethylphosjrhine ,  b.  p.  100°/7  mm.,  d*  1-414. 
this  has  only  slight  basic  properties.  It  is  stable  in 


air,  doe3  not  combine  with  hydrogen  chloride,  and 
is  oxidised  by  nitric  acid  (d  1-2)  to  trichlorotrimethyl- 
phosphine  oxide  (+0-5H2O),  m.  p.  SS — S9°,  which 
with  sodium  benzoate  at  200°  gives  tribenzoyloxy- 
trimethylphosphine  oxide.  H.  E.  F.  Notion. 

Preparation  of  mercury  dialkyls  from  organo- 
magnesium  halides.  H.  Gilman  and  R.  E. 
Brown  (J.  Amer.  Chem.  Soc.,  1930,  52,  3314—3317 ; 
cf.  A.j  1929,  687). — Improvements  in  the  preparation 
of  mercury  dimethyl  (71%  of  the  theoretical  yield), 
diethyl  (80 — 84%),  and  di-w-butyl  (80%),  involving 
(a)  the  use  of  approximately  equivalent  quantities  of 
mercuric  chloride  and  tho  organomagnesium  halide 
and  (6)  reduction  in  the  time  of  heating,  are  described. 
Mercury  diethyl,  di-w-butyl,  and  diphenyl  do  not 
afford  appreciable  quantities  of  organomagnesium 
halides  when  treated  with  magnesium  bromide  or 
iodide.  Mercury  dimethyl  is  more  stable  than  the 
diethyl  or  di-n-butyl.  H.  Burton. 

Determination  of  metal  in  organic  compounds 
incapable .  of  electrolysis.  K.  Dosios  and  J. 
Pierri  (Z.  anal.  Chem.,  1930,  81,  214— 216).— Tho 
addition  of  excess  of  bromine  water  to  load  tetraethyl 
dissolved  in  an  inert  solvent  (carbon  tetrachloride) 
causes  quantitative  formation  of  lead  bromide.  A 
similar  method  is  applied  for  tho  determination  of 
anti-knock  substances  in  petrol,  of  tin  in  tin  tetra- 
phenyl,  and  of  nickel  and  iron  in  their  carbonyls. 

J.  0.  Cutter. 

Organic  salts  of  lead  triethyl  hydroxide.  H. 
Gilman  and  J.  D.  Robinson  (Rcc.  trav.  cliiin.,  1930, 
49,  766 — 768). — Tho  following  lead  triethyl  salts  are 
prepared  from  lead  tetraethyl  and  the  appropriate 
acid  in  presence  of  silica  gel  (cf.  Browne  and  Reid,  A., 
1927,  452) :  salicylate,  m.  p.  S3 — 91°;  furoate,  m.  p. 
153 — 154°;  phenylacetate,  m.  p.  101 — 106°;  p-furyl- 
acrylate,  m.  p.  119 — 121°;  o -thiolbenzoate  ( ?),  m.  p. 
97 — 99°;  p-toluenesulphonate,  m.  p.  167 — 168°,  and 
monophosphate,  not  melted  at  250°.  Load  tri  ethyl 
acetate  and  sodium  p-aminobenzoate  in  aqueous 
solution  give  lead  triethyl  p-aminobenzoate,  m.  p.  84 — 
86°.  These  salts  are  only  slightly  soluble  in  water, 
and  they  arc  very  irritant  in  the  dry  state. 

H.  Burton. 

Organic  gold  compounds.  I.  Aurous 
chloride  carbonyl ;  method  of  linking  carbon  to 
carbon.  M.  S.  K iiaras ch  and  H.  S.  Isbell  (J. 
Amer.  Chem.  Soc.,  1930,  52,  2919 — 2927). — Aurous 
chloride  carbonyl  (20%  of  the  theoretical)  is  obtained 
by  passing  a  rapid  stream  of  carbon  monoxide  over 
dry  auric  chloride  at  110°.  Contrary  to  the  state¬ 
ment  of  Manchot  and  Gall  (A.,  1925,  ii,  1182),  the 
simultaneous  passage  of  carbon  monoxide  and  chlorine 
produces  little  carbonyl  compound,  but  much  carbonyl 
chloride.  The  carbonyl  compound  is  formed  quantit¬ 
atively  from  aurous  chloride  and  carbon  monoxide 
in  benzene  at  15°,  or  from  auric  chloride  in  tetra- 
chloroethylene  at  130 — -140°.  It  has  a  mol.  wt.  of 
223  (calc.  260)  in  freozing  benzene  and  dissociates  in 
a  vacuum  or  in  hot  solvents,  giving  pure  aurous 
chloride.  It  reacts  with  nitrogenous  bases,  but  not 
with  amides  or  imidcs,  the  carbonyl  group  being  dis¬ 
placed  by  1  mol.  of  base.  Pyridine  aurous  chloride. 
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m.  p.  92°  (decomp.),  and  hexamethylenetetramine 
aurous  chloride,  decomp,  from  150°,  are  obtained 
thus.  With  bromine  it  gives  auric  chlorodibromide 
and  with  iodine  aurous  iodide.  With  alcohols  it 
gives  metallic  gold,  with  mercury  dialkyls,  gold,  alkyl- 
mcrcuric  chlorides,  and  bis-hydroearbons,  and  with 
Grignard  reagents,  gold  and  a  quantitative  yield  of 
the  bis-hydrocarbon.  The  view  that  a  gold  mono- 
aryl  is  formed  intermediately  in  the  last  reaction  is 
supported  by  the  observation  that  the  time  elapsing 
before  gold  is  precipitated  increases  with  an  increase 
in  the  electronegative  character  of  the  aryl  radical. 
Thus,  magnesium  benzyl  and  phenyl  halides  cause  an 
immediate  precipitation,  whilst  magnesium  a-naphthyl 
bromide  gives  a  solution  from  which  gold  is  precipit¬ 
ated  only  on  heating.  H.  E.  F.  Notion. 

Oxidation  of  unsaturated  hydrocarbons  by 
quadrivalent  lead  salts.  R.  Criegee  (Annalen, 
1930,  481,  263 — 302). — The  oxidation  of  a  number  of 
unsaturated  substances,  mainly  hydrocarbons,  by 
lead  totra-acctatc,  tetrapropionate,  tetrabutyrate,  and 
tetrabenzoate,  m.  p.  168°  (decomp.)  (prepared  by  the 
action  of  the  tetra-acetate  on  molten  benzoic  acid), 
in  the  corresponding  acid  as  solvent,  occurs  mainly 
in  two  ways  :  (1)  addition  of  two  acetoxy-groups  to 
the  double  linking,  or  (2)  the  double  linking  is  un- 
attacked,  whilst  the  adjacent  hydrogen  atom  is 
replaced  by  an  acetoxy-group.  Thus  cycZohoxene  is 
converted  by  lead  tetra-acetate  at  80°  into  a  mixture 
of  A2-cycZohexenyl  acetate,  q/cZohexane-l  :  2-diol  di¬ 
acetate  [identified  after  hydrolysis  as  the  cis-  and 
Zran.s-diols,  which  are  further  oxidised  with  load 
tetra-acetate  to  adipdialdehydc  ( diphenylhydrazone , 
m.  p.  140°,  corr.)],  and  either  A2-cycZohexene-l :  1- 
or  -1 : 4-diol  diacetate.  Indene  yields  1  -hydroxyindene 
acetate,  b.  p.  118 — 122°/ 12  mm.,  df  0-981  [hydrolysed 
with  aqueous  sodium  hydroxide  to  a-hydrindone,  and 
with  methyl-alcoholic  sodium  hydroxide  to  anhydro- 
bis-a-hydrindone ;  converted  by  further  treatment 
with  lead  tetra-acetate  into  (?)  indone  diacetate,  b.  p. 
166— 172°/12  mm.,  df  1-166],  hydrindene-2  : 3-diol 
diacetate  (isolated  as  the  glycol  after  reduction  of 
the  crude  product  with  hydrogen  and  platinum-black 
in  alcohol  and  subsequent  hydrolysis),  and  an  un¬ 
saturated  ester  which  is  probably  the  above  indone 
diacetate.  This  in  sodium  or  potassium  hydroxide 
forms  a  pale  yellow  solution  which  is  converted  into 
a  deep  blue  solution  by  addition  of  calcium,  strontium, 
or  barium  salts.  This  blue  solution  is  decolorised  by 
shaking  with  air,  the  blue  colour  returning  on  keeping. 
cycZoPentadiene  with  lead  tetra-acetate  at  30°  yields 
a  small  fraction,  b.  p.  106 — 110°/12  mm.,  df  1-137, 
which  consists  mainly  of  the  diacetate  of  A3-cyclo- 
penlene- 1  :  2-diol.  b.  p.  110 — 114°/12  mm.,  df  1-152°, 
which  is  obtained  on  hydrolysis  and  is  reduced  to 
cis-cycZopentane-1  :  2-diol,  and  a  main  fraction,  b.  p. 
119 — 124°/0T  mm.,  df  1-215,  which  is  the  monoacetate, 
monoacetylglycollale  of  A3-cycZopentcne- 1  :  2-diol, 

CH~CH  •  OAc 

CH<CH2-.CH-0-C0-CH2-0Ac’  since  on  hydrolysis  it 
affords  potassium  gly collate  and  the  diol  (reduced 
to  cZs-cycZopentanc-1  :  2-diol).  The  mechanism  of  the 
formation  of  derivatives  of  this  type  (other  examples 
of  which  are  described  below)  is  discussed  fully.  It  is 


shown  that  the  intermediate  compound  cannot  be  of 
the  type  of  1-acetoxycycZopentadicnc,  since  lead  tetra- 
benzoate  in  benzene  at  30 — 35°  converts  cycZopenta- 
diene  into  trans-A3-cyclopenZene-l  :  2-diol  dibenzoale, 
m.  p.  65-5 — 66°  (corr.)  (reduced  to  the  cycZopentene 
derivative),  further  action  in  this  case  being  pre¬ 
cluded  by  the  absence  of  an  a-hydrogen  atom,  for  it 
is  this  atom  which  is  involved,  as  is  shown  by  the 
formation  of  similar  derivatives  when  lead  tetraprop¬ 
ionate  or  tetrabutyrate  is  used  (cf.  below).  It  is 
concluded  that  although  the  1  :  2-diol  diacetate  can¬ 
not  subsequently  be  converted  into  the  acetylglycoll- 
ate  by  further  action  of  lead  tetra-acetate,  yet  it  is 

an  activated  cnol  form,  CH«7q^  -CH-0-C(0H)'CH ' 
of  this  derivative  which  is  the  intermediate  com¬ 
pound,  the  essential  condition  being  the  presence  of 
such  a  double  linking  with  high  “  addition  energy.” 
Such  circumstances  should  arise  when  positive  groups 
are  attached,  and,  in  agreement  with  this  view, 
oxidation  of  either  anethole  or  isoeugenol  methyl 
ether  with  lead  tetra-acetate  yields,  in  addition  to 
the  normal  additive  product,  compounds  of  the  type 
under  consideration,  since  on  hydrolysis  they  yield 
potassium  glycollate  and  the  corresponding  glycol. 
In  the  case  of  anethole  this  is  further  oxidised  by  lead 
tetra-acetate  to  anisaldehyde,  whilst  a-  and  (3-methyl- 
woeugenol  glycols,  m.  p.  122°  and  88°  (corr.),  are 
actually  isolated.  Oxidation  of  various  partly  re¬ 
duced  aromatic  hydrocarbons  with  lead  tetra-acetate 
has  been  studied,  the  constitution  of  the  products 
being  proved  by  hydrolysis  and  reduction  to  known 
compounds  in  each  case.  Thus  9  : 10-dihydroanthr- 
acene  in  benzene  at  80°  gives  a  30%  yield  of  anthr¬ 
acene  ;  1  :  4-dihydronaphthalene  affords  naphthalene; 
1  : 2-dihydronaphthalene  gives  the  diacetate,  b.  ]>■ 
174 — 178°/12  mm.,  hydrolysed  to  trans- 1 : 2-di- 
hydroxytetrahydronaphthalene,  whilst  tetrahydro- 
naphthalene  affords  mainly  1-acetoxy-l : 2:3:4- 
tetrahydronaphthalene.  A1;3-cycZoHexadiene  is  con¬ 
verted  into  A3-cycZohexene-l  :  2-diol  diacetate,  and 
its  monoacetate  monoacetylglycollate,  b.  p.  132—138  / 
0-1  mm.  Oxidation  of  the  following  aliphatic  dienes 
was  studied.  Butadieno  gives  a  mixture  of  oxidation 
and  polymerisation  products;  |3y-dimethylbutadicne 
gives  the  diacetate,  b.  p.  92 — 102°/12  mm.,  of  (ty-di- 
methyl-Av-butene-a[3-diol  (reduced  to  the  saturated 
diol,  and  oxidised  to  a-hydroxy-a|3-dimethylbutyric 

acid) ;  and  A^-hexadicne  gives  the  diacetate,  b.  p 
67 — 71  “/cathode  vacuum,  of  a  hexenediol  the  con¬ 
stitution  of  which  is  not  determined.  Oxidation  oi 
cycZopentadiene  with  lead  tetrapropionate  gives  a 
75%  yield  of  the  monopropionate  mono-a-propionoi*!- 
propionate  (cf.  I),  b.  p.  125— 135°/cathode  vacuum, 
df  1-119  (giving  ethyl  propionate  and  ethyl  dl- lactate 
on  treatment  with  alcoholic  sodium  ethoxide),  0 
A3-cycZopentene- 1  :  2-diol,  together  with  its  2 -mono- 
propionate,  b.  p.  110 — 115°/12  mm.,  df  l*Mj»> 
its  dipropionate,  b.  p.  125 — 130°/12  mm.,  a;  J1'  ■ 
Similar  oxidation  of  cycZopentadiene  with  lead  te  •  ■ 
butyrate  affords  the  mono-n-butyrate  mono-a-n-butfjj 
oxy-n-butyrate,  b.  p.  149 — 154°/cathode  vacuum,  < 
1-068  (converted  into  ethyl  butyrate  and  c  , 
a-hydroxybutyrate),  of  the  same  diol.  ^ 
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Parachors  of  two  isomeric  chlorodinitro- 
benzenes.  D.  V.  Sickman  and  A.  W.  C.  Menzies 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3327—3329).— 
Calculation  of  the  parachor  of  l-chloro-3  : 4-dinitro- 
benzcnc  from  the  available  data  (Muller,  A.,  1914, 
ii,  18S)  gives  a  value  differing  greatly  from  that  of 
l-chloro-2  :  4-dinitrobenzene  (34S-2),  using  Jaeger’s 
data  (A.,  191S,  ii,  33).  Re-determinations  of  the 
density  and  surface  tension  of  the  former  compound 
lead  to  a  value  of  347-4  for  the  parachor.  Both  the 
abovo  values  arc  smaller  than  the  calculated  (35S-3). 

H.  Burton. 

Reaction  between  as-diphenylethylene  and  a 
mixture  of  magnesium  and  magnesium  iodide. 
H.  Gilman  and  S.  A.  Harris  (Rcc.  trav.  chim.,  1930, 
49,  762 — 7C5). — as-Diphenylethylene  docs  not  react 
to  any  appreciable  extent  with  the  binary  system, 
Mg-j-MgI2.  H.  Burton. 

Tetrac/yc/ohexyldiphenyle thane .  S.  S.  Rossan- 
der,  L.  H.  Bock,  and  C.  S.  Marvel  (J.  Amer.  Chem. 
Soc.,  1930,  52,  297C — 29S1). — DicycZohexylphcnyl- 
carbinol  (Gray  and  Marvel,  A.,  1926,  43)  and  acetyl 
bromide  yield  dicyclohexylphenylmelhyl  bromide,  m.  p. 
104—105°.  The  corresponding  chlorido  gives,  with 
40%  sodium  amalgam  in  absence  of  air,  red  sodium 
licydohexylphcnylmethyl  and  the  chemically  resistant 
substance  (I),  m.  p.  209 — 211°.  The  sodio- 

derivativc  with  carbon  dioxide  gives  dicyclohexyl- 
phenylacetic  acid,  m.  p.  242 — 244°;  with  water  di- 
q/cZohexylphenylmethane,  b.  p.  145 — 148°/5  mm., 
df  0-9774,  w'g  1-5390,  also  prepared  by  hydrogenating 
ci/c/ohexylcycZohexylidenephenylmethane  (cf.  Godchot, 
A-,  1909,  i,  19),  and  with  dicycZohexylphenylmethyl 
chloride  at  0°  in  absence  of  air,  oily  telracyclohexyl- 
diphenylelhane.  This  is  re-converted  into  the  sodio- 
derivative  by  1%  sodium  amalgam,  gives  with  air 
iicydohexylplienylmethyl  peroxide,  m.  p.  186 — 188° 
(decomp.),  and  changes  at  100°  in  xylene  without 
development  of  colour  into  the  hydrocarbon,  I,  and 
other  products.  In  solution  it  decomposes  in  a  few 
days  at  the  ordinary  temperature. 

H.  E.  F.  Notion. 

Supposed  existence  of  two  stereoisomeric 
9-phenyl-9-benzylfluorenes.  W.  E.  Bachmann 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3290—3292).— 
Magnesium  phenyldiphenylenemethyl  bromide  and 
benzyl  chloride  afford  9-phenyl-9-benzylfluorene,  m.  p. 
140-3 — 140-S°  (con-.),  also  obtained  from  magnesium 
benzyl  chloride  and  9-bromo-9-phenylfluorene.  The 
same  compound,  and  not  the  supposed  isomeride, 
ai-  p.  125 — 126°,  is  produced  by  using  Schlenk  and 
Bergmaun’s  method  (A.,  1929,  6SS). 

H.  Burton. 

Reactivity  of  halogenated  hydrocarbons.  IV. 
Transformations  with  halogenated  condensed 
ring  system  hydrocarbons.  J.  Loevenioh,  W. 
Becker,  andT.  Schroder  (J.  pr.  Chem.,  1930, [ii],  127, 
— 259). — The  reactivity  of  the  halogen  atoms  in 
a*id  9-bromofluorenos,  I-  and  2-ehloroanthracenos, 
and  9-bromoanthracenc  towards  sodium  acetate. 
Potassium  phenoxidc,  potassium  phthalimide,  lead 
°^|de,  potassium  carbonate,  benzamide,  and  ethyl 
chloroformat-e  is  studied  by  the  methods  previously 
described  (A.,  1927,  34S,  538;  this  vol.,  200). 


9-Bromofluorene  resembles  cycfopontyl  bromide  whilst 
2-bromofluorcne  is  similar  to  an  aryl  halide. 
9-Bromoanthraccne  is  more  reactive  than  the  chloro- 
derivatives ;  the  difference  in  reactivity  is,  however, 
not  so  marked  as  with  the  bromofluorcncs,  probably 
because  of  the  aromatic  nature  of  the  9-carbon  atom 
in  the  anthracene  molecule.  2 -Phenoxyfluorene  (?), 
m.  p.  above  260°;  G-phenoxyfiuorene,  m.  p.  152 — 
156°,  and  9 -benzamidoanlhracenc,  m.  p.  240 — 242°, 
arc  described.  Mercury  9  :  9 '-dianlhryl,  m.  p.  above 
300°,  is  formed  as  a  by-product  during  the  inter¬ 
action  of  9-bromoantln-acone,  ethyl  chloroformate, 
and  sodium  amalgam.  H.  Burton. 

Action  of  Mg-fMgBr.,  on  phenyldiphenylene¬ 
methyl.  Formation  of  magnesium  phenyldi¬ 
phenylenemethyl  bromide.  W.  E.  Bachmann 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3287—3290).— 
9-Bromo-9-phenylfluorene  (1  mol.)  and  magnosium 
(1  atom)  react  in  n- butyl  ether  and  benzene  in  an  atmo¬ 
sphere  of  nitrogen,  yielding  magnesium  phcnyldiphcnyl- 
enemethyl  bromide.  When  0-5  atom  of  magnesium 
is  used,  a  mixture  of  magnesium  bromide  and  phenyl - 
diphenylenemcthyl  results;  addition  of  a  further 
0-5  atom  of  magnesium  to  the  mixture  produces  the 
Grignard  reagent,  also  prepared  directly  from  the 
free  radical,  magnesium,  and  magnesium  bromide. 
The  Grignard  reagent  reacts  readily  with  9-bromo- 
9-phcnylfluorene  forming  the  free  radical,  which  is 
probably  an  intermediate  in  the  production  of  the 
Grignard  reagent. 

Contrary  to  the  statement  of  Schmidt-Nickels  (A., 
1929,  695),  9  : 9-diphcnylfluorcne  is  obtained  from 
magnesium  phenyl  bromide  and  9-chloro-9-phenyl- 
fluorcnc.  H.  Burton. 

Halogenation  of  arylamines  with  the  hydrogen 
halide  and  hydrogen  peroxide  mixture.  A. 
Leulier  and  G.  Arnoux  (Bull.  Soc.  chim.,  1930,  [ivj, 
47,  730 — 737). — The  following  have  been  obtained 
in  the  yield  indicated  by  the  action  of  hydrogen 
peroxido  and  the  hydrogen  halide  on  the  acetyl  or 
benzoyl  derivative  of  the  toluidine  or  xylidine : 
5-bromoaceto-o-toluididc,  m.  p.  156 — 157°  (yield 
91-5%) ;  5-chloroaccto-o-toluididc,  m.  p.  77-2°  (yield 
77-2%) ;  6-bromobcnzoyl-o-toIuidide,  m.  p.  175 — 176° 
(97%);  2  !  6-dibromoaceto-m-toluidide,  m.  p.  117°, 
and  4  :  5-dibromoaceto-wi-toluidide,  m.  p.  161 — 162° 
(72-8%);  G-bromobcnzoyl-m-toluidide,  m.  p.  97 — 98° 
(100%) ;  5  :  G-dibromobenzoyl-m-loluididc,  m.  p.  105 — 
106°  (97-7%);  3-bromoaceto-p-toluidide,  m.  p.  117° 
(S3-5%) ;  3-bromobcnzoyl-p-toluidide,  m.  p.  147 — 
148°  (87-5%),  and  6-bromoaceto-ra-4-xylididc,  m.  p. 
16S — 169°  (SS%).  Chlorination  of  aceto-m-  and 
-p-toluidides  and  of  the  benzoyl  derivatives  of  o-  and 
Mi-toluidinc  gave  indefinite  products. 

R.  Brightman. 

Naphthalene  series.  I.  Methylation  of 
a-naphthylamine.  B.  Gokiile  and  F.  A.  Mason 
(J.C.S.,  1930,  1757— 1758).— Dimcthyl-a-naphthyl- 
amine  (25 — 50  g.)  is  conveniently  prepared  in  70% 
yield  by  methylating  a-naphthylamine  with  methyl 
sulphate  and  sodium  hydroxide  solution.  When 
a-naphthylamine  sulphate  is  heated  with  methyl 
alcohol  in  a  steel  autoclave  at  180°  a  mixture  of 
dimcthyl-a-naphthylamine  (61%)  and  a-naphthol 
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(2G%)  is  obtained.  The  naphthol  arises  by  hydrolysis 
of  the  tertiary  base.  a-Naphthylamine  hydrochloride 
and  methyl  alcohol  at  lS0°/33  atm.  give  an  S0% 
yield  of  the  tertiary  base  (cf.  Hantzsch,  A.,  1SS0, 
813).  H.  Burton. 

Constitution  of  ;>-aminoazobenzene  salts.  A. 
Hantzsch  and  A.  Burawoy  (Ber.,  1930,  63,  [B], 
1760 — -1774). — Optical  investigation  of  the  salts  of 
??4-aminoazobenzene  and  the  polyacidic  salts  of 
p-aminoazobenzeno  shows  that  the  deeply-coloured 
salts  of  the  latter  bases  cannot  have  the  structure 
NPh(HX);N‘CGH4-NE2ascribed  to  them  byKehrmann, 
since  m-amitioazobenzene  forms  salts  of  the  ammon¬ 
ium  type,  NPh;N-CGH4‘NH3X,  in  which  the  added 
acid  molecule  is  normally  united  to  the  amino-group, 
quinonoid  constitution  being  impossible.  Vorlander’s 
hypothesis  that  the  acid  molecule  has  no  defined 
point  of  union  and  his  arguments  against  the  quinon- 
oid  formulation  that  the  polyacidic  salts  of  p-amiuo- 
azobenzeno  arc  appreciably  lighter  in  colour  than  the 
mopacid  salts  although  a  further  quinonoid  trans¬ 
formation  is  impossible  cannot  be  maintained.  Optic¬ 
al  analogy  with  the  di-acid  salts  of  tetramethyl-yellow 
or  dimethyl-yellow  and  the  monacid  salts  of  tetra- 
methyl-ycilow  methochlorido  or  dimethyl-yellow 
methochloride  shows  that  an  acid  molecule  is  in¬ 
variably  attached  to  each  amino-group.  The  di-acid 
salts  of  p-aminoazobenzene  are  lighter  in  colour  than 
the  monacid  salts  by  reason  of  the  diminished  batho- 
chromic  action. 

The  quinonoid  structure  of  the  deeply-coloured 
p-aminoazobenzene  salts  is  supported  by  the  optical 
behaviour  of  auramine  salts.  The  salt  of  p-dimothyl- 
aminobenzophenoneanil,  NHPh-CPh.C6H4.NMc2X^ 

absorbs  more  strongly  than  that  of  benzophenoneanil, 
whilst  the  absorption  of  the  phenylauramine  salt, 
NHPh-C(C0H4-XMe2):C6H4:NMe2X)is  nQt  materialIy 

changed  on  account  of  the  introduction  of  a  second 
dimethylamino-group ;  the  auramine  and  anil  salts 
have  therefore  the  conjugated  quinonoid  constitution. 
Since  the  salts  of  p-aminoazobenzene  and  of  the 
corresponding  anils  differ  from  one  another  solely  by 
the  replacement  of  the  central  nitrogen  atom  by  the 
group  CR  and  are  therefore  similarly  constituted,  the 
conjugated  quinonoid  structure  must  be  common  to 
both. 

The  spectra  of  the  salt  solutions  of  p-aminoazo- 
benzene  exhibited  two  markedly  different  bands.  The 
short-wave  ultra-violet  bands  of  salts  of  the  simple 
p-aminoazobenzencs  are  nearly  identical  with  those 
of  azobenzene  or  dimethyl-3'ellow  methiodide;  the 
short-wave  bands  of  the  salts  of  p-methoxydimethyl- 
ycllow  are  very  similar  to  those  of  p-methoxyazo- 
benzene.  The  long-wave  bands  exhibit  varying 
persistence.  It  follows,  therefore,  that  equilibria 
between  the  yellow  and  red  salts  exist  in  the  solutions 
of  all  p-aminoazobenzene  salts  and  that  the  yellow 
compounds  are  ammonium  salts.  This  view  is  con¬ 
firmed  by  the  observation  that  the  spectra  of  salt 
solutions  of  azobenzene  derivatives  without  amino- 
groups,  which  therefore  cannot  form  ammonium  salts, 
do  not  possess  a  second  band  in  the  ultra-violet.  As 


previously  assumed,  yellow  azoid  salts  of  the  type 
NAi\N-CcH4-NR:,X  and  red  quinonoid  salts, 
NHArvH:C6H4:NK2X  exist  iu  the  solid  statc_  ^ 

isomerism  exists,  the  yellow  salts  can  usually  be  trans¬ 
formed  by  pressure  into  the  red  compounds,  whereby 
the  mobile  hydrogen  atom  is  driven  from  the  periphery 
to  the  centre  of  the  molecule.  H.  Wren. 


Transformation  of  diazoamino-  into  aminoazo- 
compounds.  J.  C.  Earl  (Ber.,  1930,  63,  [B],  1666; 
cf.  this  vol.,  1033). — The  action  of  very  dilute  alcoholic 
hydrochloric  acid  on  diazoaminobeuzene  affords 
benzenediazoaminoazobenzene,  m.  p.  1 19-5°.  Since 
the  prolonged  action  of  the  reagent  gives  aminoazo- 
benzene  in  good  yield,  the  change  may  be  formulated : 
2XHPh-X2-Ph  — >  Ph-X2-C0HJ-XH-X.)-Ph+PhM, 
— >  Ph*N2-CcH4-NH2+XTHPh-N2-Ph.  "  The  scheme 
is  supported  by  the  observation  of  Kosenhauer 
and  Unger  (A.,  192S,  407)  that  addition  of  aniline 
increases  the  yield  of  aminoazobenzene.  H.  "Wees. 


Diazonium  salts.  A.  Hantzsoh  (Ber.,  1930, 
63,  [£],  17S6— 1789).— The  constitution  Ar-NX-NHX 
is  not  valid  for  “  acid  ”  diazonium  salts,  since  the 
cryoscopic  behaviour  of  benzenediazonium  sulphate 
in  sulphuric  acid  is  similar  to  that  of  the  sulphates  of 
aniline  bases  and  all  other  ammonium  sulphates  which 
contain  only  one  nitrogen  atom  in  the  molecule.  In 
the  “  acid  ”  diazonium  halides  the  added  molecule  of 
halogen  hydride  is  not  structurally  united,  but  loosely 
attached  to  the  cation.  The  compounds  are  therefore 
comparable  with  the  additive  products  from  hydro¬ 
chloric  acid  and  dimcthylaniline  hydrochloride  and 
their  greater  stability  is  due  to  the  less  highly  satur¬ 
ated  condition  of  the  central  nitrogen  atom. 

Since  diazonium  salts  and  alcohols  react  with  form¬ 
ation  of  hydrocarbons  and  aldehydes  in  strongly 
acidic  solution  at  a  rate  which  is  independent  of  the 
concentration  of  the  acid,  only  diazonium  salts  can 
be  present,  and  the  intermediate  formation  of  spi- 
diazo-ethers  is  excluded.  The  change  is  considered  to 
depend  on  the  intermediate  formation  of  adducts, 
Ar-NCliN-H-OEt,  which,  in  part,  decompose  with 
production  of  aryl  ether,  nitrogen,  and  hydrogen 
chloride,  and,  in  part,  become  transformed  into  the 
non-electrolyte,  Ar-NCl-NH-OEt,  which  breaks  down 
into  ethyl  hypochlorite  (and  thence  aldehyde  ana 
acid),  nitrogen,  and  hydrocarbon.  H.  Mb®- 


Formation  of  diazo-oxy-compounds.  Meehan- 
ism  of  azo-dye  coupling.  H.  T.  Buchebeb  an 
C.  Tama  (J.  pr.  Chem.,  1930,  [ii],  127,  39-/6).-- 
3-Naphthol- 1  -sulphonic  acid  couples  in  neutral 
faintly  alkaline  solution  with  ymritrobenzenediazom 
chloride  (best  in  cquimolecular  proportions  in  sodi 
hydrogen  carbonate  solution)  to  form  sodium  -r 

jiilrobenzeneazo-oxyiiaphthalene-lsulphonale  (1)  f 

comp.  90 — 100°),  which  on  acidification,  or  heaung 
aqueous  solution  at  70°,  or  in  alcoholic  or  acetic 
solution  at  50°,  passes  into  1-p-nitrobenzenea  . 
naphthol.  In  strongly  alkaline  solution  very 
para-red  is  formed  owing  to  fission  of  the  oiazo- . 
compound  into  P-naphthol- 1  -sulphonate  ana  ^ 
diazotate.  Aqueous  solutions  of  the  diaz '3 
compound  are  stabilised  by  the  addition  of  so 
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of  sodium  hydrogen  carbonate  and  calcium  chloride, 
any  alkali  formed  reacting  thus  :  NaOH  NaHCO, 
— >  Na,C03;  Na2C03+CaCL,  — >  CaC03+2NaCl. 
The  reaction  SO3Na*C,0Hc-OH+ONa-N:NR  ^ 
SOjNaG^HyOd^INR+NaOH  is  reversible. 

A  simple  apparatus  for  measuring  the  rate  of  form¬ 
ation  of  I  from  its  constituents  is  described,  and  the 
rates  of  formation  under  various  conditions  have  been 
measured.  The  stability  of  the  diazo-oxy-compound 
in  the  presence  of  aqueous  sodium  hydrogen  carbonate, 
acetate,  and  carbonate  solutions  and  of  potassium 
carbonate  and  acetate  solutions  of  specified  concen¬ 
trations  was  determined  by  adding  aliquot  parts  of 
the  solution  after  definite  times  to  excess  of  hydro¬ 
chloric  acid  ( d  1T85),  weighing  the  precipitated 
para-red,  then  neutralising  the  filtrate  with  sodium 
carbonate,  and  further  weighing  the  precipitated  dye 
produced  by  coupling  with  a  hydrogen  carbonate 
solution  of  R-salt. 

When  B-naphthol-l-sulphonic  acid  is  coupled  with 
p-nitrobenzenediazonium  chloride  in  strongly  acid  sol¬ 
ution  the  sparingly  soluble  yellowish-orange  diazonium 
sulphonatc,  OH'C10H6-SO2-Od\T(:N)-CGH,,-NO2  (cf.  G.P. 
280.371),  is  formed,  which  on  dissolution  in  sodium 
carbonate  or  hydrogen  carbonate  solution  and  acidific¬ 
ation  yields  para-red.  This  was  hitherto  assumed  to 
be  formed  directly,  but  experimental  evidence  is  now 
given  showing  that  the  diazonium  sulphonate  is  first 
transformed  into  the  diazo-oxy-compound,  which 
isomerises  into  para-red. 

Treatment  of  I  (1  mol.)  with  2  mols.  of  30% 
sodium  hydroxide  solution  yields  a  violet-red  soluble 
compound,  converted  on  keeping  into  a  soluble 
yellow  substance,  C10H10OcN3SNa,_H2O,  m.  p.  295— 
300°,  in  40%  yield,  which  on  boiling  for  6  hrs.  with 
hydrochloric  acid  loses  sulphur  dioxide  and  yields  a 
substance,  C^H^OsN^IRO,  m.  p.  310—315°. 

Diazotised  benzidine  couples  with  2  mols.  of  p- 
aaphthol-1  -sulphonic  acid  to  yield  diphenyl- 4:4'- 
tetrasonium  $-naphthol-l-sulphonate;  3:3 '-dimethoxy- 
diphenyl-i  :  4' -tetrazonium  (3 - naph thol-l-sulphonate  is 
obtained  by  using  o-dianisidine  and  m-nitrotoluene-p- 
diazonium  $-napJUhol-l-sulphonate  from  7/1-nitro-p- 
toluidine.  These  give  the  corresponding  diazo-oxy- 
compounds  on  treatment  with  aqueous  sodium  carbon¬ 
ate,  and  on  further  acidification  the  azo-compounds. 

1-Chloro-P-naphthol  reacts  with  p-nitrobenzene- 
diazonium  chloride  in  sodium  hydrogen  carbonate 
solution  to  give  an  orange-brown  solution,  becoming 
violet-red  with  sodium  hydroxide,  and  yielding  para- 
red  on  acidification.  The  latter  wras  also  similarly 
produced  from  2  : 2'-dihydroxydinaphthylmethane 
and  p-nitrobenzenediazonium  chloride.  2-Hydroxv- 
1-methylnaphthalene-u-sulphonic  acid  does  not  couple 
’vith p-nitrobenzenediazonium  chloride. 

A.  I.  Vogel. 

Decomposition  of  optically  active  diazo-com- 
pounds.  F.  E.  lt,vv  (,T.  Amer.  Chem.  Soc.,  1930, 
52,  3004 — 3010). — It  has  already  been  shown  that  the 
Clf-  and  fraus-aminolauronic  esters  (3-amino-l  :2:2- 
trimethylcydopentane-1 -carboxylic  esters)  yield  differ¬ 
ent  products  when  treated  with  nitrous  acid  under 
similar  conditions  (cf.  Skinner,  A.,  1923,  i,  791; 
%es  and  Skinner,  A.,  1918,  i,  65).  The  diazo- 
eonipounds,  presumably  formed  as  intermediates,  are 


now  shown  to  exhibit  similar  differences  in  behaviour, 
thus  indicating  that  the  carbon  atom  to  which  the 
diazo-group  is  attached  retains,  for  a  time  at  least,  its 
asymmetry.  Methyl  cis-diazocamphonanate  (Ken¬ 
dall  and  Noyes,  A.,  1926,  1134)  is  decomposed  by 
dilute  sulphuric  acid  to  esters  of  hydroxy-acids  (39-5%) 
and  of  unsaturated  acids  (60-5%)  whilst  the  Irans- 
cster  at  —20°  with  this  reagent  gives  68%  and  27%, 
respectively,  of  the  esters  and  5%  of  the  methyl  ether 
of  cis-camphonolic  acid.  These  yields  are  similar 
to  those  obtained  from  the  corresponding  amino - 
esters.  Furthermore,  spontaneous  decomposition 
of  the  cts-diazo-cster  yields  the  bishydrazone  of 
Noyes  and  Taveau  (A.,  1904,  i,  807),  whilst  the  trans- 
derivative  gives  a  compound,  m.  p.  71°,  of  mol.  wt. 
320—340.  H.  E.  F.  Notton. 

Manufacture  of  diaminoazoanthraquinones. 
I.  G.  Fabbenind.  A.-G. — Sec  B.,  1930,  896. 

Nitrosation  of  phenols.  X.  Nitrosation  of 
m-iodophenol.  H.  H.  Hodgson  and  A.  Kebshaw 
(J.C.S.,  1930,  1969 — 1970). — The  initial  product  of 
nitrosation  of  m-iodophcnol  is  probably  3-iodo-4- 
nitrosophenol,  decomp,  about  190°,  converted  by 
treatment  with  acid  or  alkali  (A.,  1929,  1062;  this 
vol.,  910)  into  light-stable  3-iodo-p-benzoquinone-4- 
oxime  ( benzoate ,  in.  p.  166°;  methyl  ether,  m.  p.  143°). 
3-Iodo-i-nitrosoanisole,  obtained  from  3-iodo-p-anisid- 
ine  and  Caro’s  acid,  has  m.  p.  72-5°.  The  syn-  and 
aari-forms  of  3-iodo-p-benzoquinonc-4-oxime  pre¬ 
viously  described  by  Hodgson  and  Moore  (A.,  1925,  i, 
1408)  appear  to  correspond  with  the  nitrosophenol  and 
quinoneoxime  tautomerides,  respectively. 

H.  Bukton. 

Aromatic  substitution.  II.  Action  of  fuming 
nitric  acid  on  the  4-fluoro-2 : 6-dihalogeno- 
phenols  and  -anisoles.  III.  Action  of  fuming 
nitric  acid  on  the  3-fluoro-2  :  4  :  6-trihalogeno- 
phenols  and  -anisoles.  H.  H.  Hodgson  and  J. 
Nixon  (J.C.S.,  1930,  1868—1869,  1870— 1872).— II. 
p-Fluorophenol  is  converted  by  aqueous  sodium 
hypochlorite  into  2  :  Q-dichloro-4-jluorophenol,  m.  p. 
42°,  methylated  by  Haworth  and  Lapworth’s  method 
(J.C.S.,  1923,  123,  2986)  to  2 : 6-dichloro-i-fluoro- 
anisole,  in.  p.  36°.  Both  these  substances  are  converted 
by  nitric  acid  {d  1-5)  at  0°  into  2  :  6-dichloro-p-benzo- 
quinone.  Treatment  of  a  solution  of  p-fluorophcnol  in 
aqueous  sodium  hydroxide  with  iodine  dissolved  in 
aqueous  potassium  iodide  affords  2 :  G-di-iodo-4- 
fluorophenol ,  m.  p.  G7°,  methylated  by  methyl  sulphate 
and  sodium  hydroxide  solution  to  2 :  G-di-iodo-4- 
fluoroanisole,  m.  p.  61°.  The  former  of  these  is  con¬ 
verted  as  above  into  2  :  6-di-iodo-p-benzoquinone 
W’hilst  the  latter  yields  G-iodo-4-jluoro-2-nitroanisole, 
m.  p.  53°. 

III.  wi-Fluorophenol  is  converted  by  bromine  in 
aqueous  potassium  bromide  into  2:4:  G-tribromo-3- 
Jiuorophenol,  ni.  p.  90°,  and  as  above  into  2:4:  ti-tri- 
chloro-,  m.  p.  55°,  and  2  :  4  :  Q-tri-iodo-3 -jl noropke nol.s , 
m.  p.  138 — 139°.  Treatment  of  these  with  nitric  acid 
at  0°  affords  2  :  G-dibromo-,  m.  p.  150°,  2  :  G-dichloro-, 
m.  p.  145°,  and  2  :  G-di-iodo-3-fluoro-p-benzoquinones, 
m.  p.  195°,  respectively.  Similarly,  2:4:  G-lrichloro- 
3-fiitoroanisole,  m.  p.  35°,  prepared  by  Haworth  and 
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Lap-worth's  method,  gives  B-jluoro-2  :  4  :  6 -trinitro- 
anisole,  m.  p.  180°;  2:4:  G-tribromo-B-fluoroanisole, 
m.  p.  55°,  yields  2:4:  G-lribromo-3-ftuoro-5-nilro- 
anisole,  m.  p.  S7Q  (cf.  Kohn  and  Rosenfeld,  A.,  1926, 
2S2),  whilst  2:4:  6-tri-iodo-B-fluoroanisole,  m.  p.  107°, 
furnishes  2  :  A-di-iodo-B-jluoro-&-nitroanisolc,  m.  p. 
102°.  The  last-named  compound  is  also  obtained  by 
mcthylation  (Haworth  and  Lapworth’s  method)  of 
2  :  i-di-iodo-B-fluoro-Q-nilrophenol,  m.  p.  106°,  prepared 
by  treatment  of  3-fluoro-6-nitrophenol  with  iodine  in 
presence  of  alcohol  and  yellow  mercuric  oxide. 

H.  Burton. 

Action  of  freshly  precipitated  mercuric  oxide 
on  a  suspension  of  3  :  5-dinitrotoluene  in  aqueous 
sodium  hydroxide.  Novel  preparation  of  3  :  5- 
dinitro-p-cresol.  H.  H.  Hodgson  and  E.  W. 
Smith  (J.C.S.,  1930,  2035 — 2036). — When  a  mixture  of 
mercuric  chloride,  3  :  5-dinitrotoluene,  and  aqueous 
sodium  hydroxide  is  boiled  for  10  hrs.,  3  : 5-dinitro- 
p-cresol  is  produced  in  approximately  50%  yield 
together  with  amorphous  material  and  mercury. 
Mercuric  oxide  alone  has  no  action  on  the  dinitro- 
toluene  and  sodium  hydroxide  alone  gives  no  simple 
phenolic  compound.  No  reaction  occurs  when  the 
hydroxide  is  replaced  by  carbonate.  H.  Burton. 

Migration  of  acyl  groups  in  o-aminophenols. 
F.  Bell  (J.C.S.,  1930,  1981— 1987).— Treatment  of 
o-benzylideneaminophenol  with  acetyl,  benzoyl,  a-  and 
P-naphthoyl  chlorides  in  pyridine  at  the  ordinary 
temperature  affords  2-hydjoxy-acetanilide,  -benz- 
anilide,  -a-naphthanilide,  m.  p.  194°,  and  -$-naphth- 
anilide,  m.  p.  194°,  respectively.  With  p-toluenc- 
sulphonyl  chloride  a  mixture  of  2-benzylideneamino- 
phenyl  p -loluenesulphonate,  m.  p.  98°,  and  2-p -toluene- 
sulphonyl-l-phenyldihydrobenzoxazole ,  in.  p.  138°,  re¬ 
sults.  Hydrolysis  of  the  ester  with  boiling  water  gives 
2-aminopiienyl  p-toluenesulphonate  [formed  together 
with  5(  1)-chloro-2-aminoplienyl  p-loluenesulphonate, 
m.  p.  112°  ( acetyl  derivative,  m.  p.  168°),  by  the  re¬ 
duction  of  the  2-nitro-ester  with  stannous  chloride  and 
alcoholic  hydrochloric  acid],  whilst  the  oxazole  is 
hydrolysed  by  alcoholic  hydrogen  chloride  to  2-hydr- 
oxy-p-toluenesulphonanilide  (prepared  also  from  o- 
aminophenol  and  p-tolucnesulphonyl  chloride  in 
pyridine),  m -Nitrophenyl  p-toluenesulphonata,  m.  p. 
112°,  is  reduced  as  above  to  the  m-awiwio-derivative, 
m.  p.  98°  ( benzylidene  derivative,  m.  p.  90°).  4- 
Benzylulene-  and  2-p-dimetliylaminobcnzylidene-amino- 
phcnyl  p -toluenesidphonates  have  m.  p.  165°  and  135°, 
respectively.  o-Aminophenol  and  p-naphthoyl  chlor¬ 
ide  in  pyridine  give  a  mixture  of  2-hydroxy-P-naphth- 
anilide  and  2  -  [3  - naph th oxy- 3 -naphthanilide ,  m.  p.  150°. 
Since  the  above  oxazole  contains  an  asymmetric  carbon 
atom,  attempts  to  obtain  the  2-camphorsulphonyl 
derivative  have  been  made;  viscous  products  are 
formed.  2-p-Dimethylaminobenzylideneaminophenol 
and  p-toluenesulphonyl  chloride  afford  a  mixture  of 
2-hydroxy -p-toluenesulphonanilide  and  2-p -toluene- 
sulplionyl-\-p-dimethylaminoplienyldihydrobenzoxazole, 
m.  p.  188°.  This  oxazole  is  converted  by  dilute  acetic 
or  aqueous-alcoholic  d-camphorsulphonic  acid  into  the 
~K-p-tolaencsulplionyl  derivative,  m.  p.  92°,  of  p-di- 
methylaminobenzaldehyde-o-hydroxyaniline ;  hydr¬ 
ation  of  the  oxazole  occurs. 


Hydrolysis  of  various  diacylated  o-aminophenols  (cf. 
Raiford  and  others,  A.,  1924,  i,  1304;  1925,  i,  809) 
shows  that  the  migration  of  acyl  groups  depends  on 
some  peculiarity  of  the  •OCO  linking  which  is  absent 
from  the  ■O-SCV  linking.  Substituents  have  also  a 
marked  influence  in  determining  migration.  Thus,  j 
2-acetoxy-tz-naplitlianilide,  m.  p.  153°,  and  2-a-naplitli- 
oxy acetanilide,  m.  p.  139°,  are  both  hydrolysed  by 
sodium  hydroxide  solution  to  2-hydroxy-a-naphtk- 
anilide,  also  formed  by  hydrolysis  of  2-benzoyloxy- 
a-naphthanilide,  m.  p.  176°,  or  2-a -naphthoxybenz- 
anilide,  m.  p.  170°.  2-p -Toluenesulphonoxyacet- 

anilide,  m.  p.  134°,  and  2-acetoxy-p-toluenesulplion- 
anilide,  m.  p.  123°,  are  hydrolysed  to  2-hydroxyacet- 
anilidc  (formed  also  from  2-d -camphors  ulphonoxyacel- 
anilide,  m.  p.  133°,  [a],K1  +60-9°  in  acetone)  and  2- 
hydroxy-p-toluenesulphonanilide  (p-toluenesulphonyl 
derivative,  m.  p.  143°),  respectively.  2-p-Tolmnc- 
sulphonoxy-a.-,  m.  p.  125°,  and  -(3- naplilhanilides ,  in.  p. 
125°,  are  hydrolysed  to  2-hydroxy-a-  and  -(3-naphth- 
anilides  (also  formed  from  2-acetoxy-$ -naph thanilidc, 
m.  p.  149°).  H.  Burton. 

2  :  5-Dibromo-p-anisidine.  G.  Bargeluni  and 
A.  Grippa  (Atti  R.  Accad.  Lincei,  1930,  [vi],  11, 673 — 

676 ;  cf.  this  vol.,  908). — Bromination  of  p-acet-  j 
anisididc  gives  first  2-bromo-p-acetanisidide  and  then  j 
2  : 5-dibromo-p-acetanisidide,  m.  p.  193 — 195°,  Burel 
and  Ncdelkova’s  statement  that  the  action  of  bromine 

on  p-acetanisididc  gives  the  3  :  5-dibromo-compound 
(A.,  1929,  1437)  being  thus  inaccurate.  2:5-Ji- 
bromo-p-anisidine,  m.  p.  92 — 94°,  forms  apicra/e,  m.  p. 

133 — 134°,  a  benzotjl  derivative,  m.  p.  170—172°,  anda 
piperonylidene  derivative,  m.  p.  171 — 172°.  2 :  o- 

JDibronw-2’ ;  4:'-dinitro-4:-methoxydiphenylamine,  in.  p. 

182 — 188°  (decomp.),  is  obtained  by  condensation  of 
2  :  5-dibromoanisidine  and  chlorodinitrobenzene  in 
presence  of  sodium  acetate.  Treatment  of  2  : 5-di- 
bromo-p-acetanisidide  with  hydriodic  acid  yields 

2  :  5-dibromo-4-aminophenol,  which  gives  2  : 5-di- 

bromobenzoquinone  on  oxidation  with  chromic  acid 
(loc.  cit.).  T.  H.  PorE. 

3  :  5-  and  2  :  6-Dibromo-p-anisidines .  G.  BaR- 
oellini  and  F.  Madesani  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  676—679;  cf.  preceding  abstract).- 
Bromination  of  p-anisidine  in  acetic  acid  solution  yields 

3  :  5-dibromo-p-anisidine,  m.  p.  81 — S2°  (cf.  Wieland, 

A.,  1910,  i,  244),  which  forms  an  acetyl  derivative,  m.  p. 
225°,  and  a  benzoyl  derivative,  m.  p.  198°.  2  : 6-H- 
bromo-p-anisidinc  (cf.  Robertson,  J.C.S.,  1902,  81, 
1479)  forms  a  piperonylidene  derivative,  in.  P-  N3 , 
and  with  chlorodinitrobenzene  forms  3  :  5-dibromo- 
2'  :  i'-dinitro-i-melhoxydiphenylamine,  m^p.  220°. 

Sulphonation  of  p-naphthol  in  presence  of  boric  s 
acid  ;  p-naphthol-1  :  6-disulphonic  acid.  K.  »•  - 

Engel  (J.  Amer.  Chem.  Soc.,  1930, 52, 2S35 — 2344)  -- 
Addition  of  boric  acid  changes  the  course  of  the 
reaction  between  p-naphthol  and  sulphuric  acid  (cr.  < 
Crossley  and  Shnpson,  B.,  1926,  234),  the  f 

effect  being  produced  when  the  proportion  of  bon 
acid  reaches  0-33  mol.  per  mol.  of  naphthol.  lb^ 
and  the  solid  nature  of  the  reaction  product,  sugge»  8 
that  formation  of  trinaphthyl  borate  precedes  sulphon¬ 
ation.  In  general  the  effect  of  the  catalyst  is 
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favour  the  production,  or  survival,  of  derivatives  con¬ 
taining  the  1-sulphonic  acid  group,  and  to  minimise 
loss  by  destructive  oxidation.  Sulphuric  acid  (2 
.parts)  and  naphthol  (1  part)  at  20 — 28°  for  4  min. 
give  p-naphthol-  1-sulphonic  acid  (00%)  and  -6-sul- 
phonic  acid  (9%).  In  practice,  it  is  better  to  con¬ 
tinue  the  sulphonation  for  24  hrs.  at  30°,  when  83% 
of  I  is  formed  and  74%  can  be  isolated  by  precipitation 
with  sodium  chloride.  In  this  case,  fi-naphthol- 
1 : G-disulplionic  acid,  which  forms  the  principal 
impurity,  is  more  easily  removed  than  the  6-sulphonie 
acid.  When  sufficient  sulphuric  acid  to  effect  com¬ 
plete  disulphonation  is  present,  the  6-sulphonic, 
S-sulphonic,  and  1  :  G-disulplionic  acids  arc  formed 
in  proportions  varying  from  2 : 7  : 81  at  0°  to 
20 : 27  : 53  at  85°.  A  further  transformation  of 
these  products  into  the  3  :  G-  and  6  : 8-disulphonic 
acids  proceeds  slowly  at  35°  and  more  rapidly  at 
higher  temperatures.  For  the  preparation  of  the 
1 :  G-disulplionic  acid,  naphthol  (1  part)  and  sulphuric 
acid  (3  parts)  are  heated  in  presence  of  boric  acid 
at  45°  for  30  hrs.,  when  the  ratio  of  products  is 
1 : 24  :  72  and  64%  of  1  :  G-disulphonic  acid  is  pre¬ 
cipitated  as  the  sodium  salt  (+3H20)  by  sodium 
chloride.  The  potassium  salt  (+H2t>)  is  obtained 
similarly.  The  1-sulphonic  acid  group  in  the  1  : 6- 
disulphonic  acid  is  displaced  by  coupling  with  the 
more  reactive  diazonium  salts  and  by  hydrolysis  with 
dilute  mineral  acid  at  85°.  (3-Naphthol-l-sulphonic 
acid  is  also  obtained  by  very  rapid  sulphonation  in 
absence  of  boric  acid  at  20 — 30°.  Using  more 
sulphuric  acid  and  a  reaction  period  of  24  hrs.,  the 
1 :  G-disulphonic  acid  is  obtained  in  yields  decreasing 
from  74%  at  2°  to  23%  at  25°  and  none  at  85°.  The 
yield  of  8-sulphonic  acid  reaches  a  maximum  (55%) 
at  25 — 30°,  whilst  that  of  G-sulphonic  acid  increases 
from  3%  at  0°  to  74%  at  85°.  Boric  acid  also  in¬ 
fluences  the  course  of  sulphonations  at  135°,  increasing 
the  yield  of  1  :  G-disulphonic  acid  from  0  to  28%. 

H.  E.  F.  Notton. 

Scission  of  diaryl  ethers  and  related  com¬ 
pounds  by  means  of  piperidine.  V.  Nitration 
of  methyl,  dimethyl,  and  polyhalogeno-deriv- 
atives  of  diphenyl  ether.  (Miss)  D.  L.  Fox  and 
E-  E.  Turner  (J.C.S.,  1930,  1853— 1S67).— 2-CWoro- 
-'■bromodiphcnt/l  ether,  b.  p.  195 — 196°/10  mm.,  pre¬ 
pared  by  the  usual  method  from  the  chloroamino- 
ether,  is  nitrated  by  nitric  (d  1-5)  and  acetic  acids  to 
the  4  :  4'-dmfro-derivative,  m.  p.  150 — 151°.  When 
nitration  is  effected  with  nitric  acid  at  100°  some 
hydrogen  halide  is  evolved  (cf.  this  vol.,  909).  In¬ 
troduction  of  a  further  nitro-group  into  diphenyl 
ethers  substituted  in  the  2-  and  4-positions  of  each 
nucleus  with  either  two  nitro-groups  or  one  nitro- 
group  and  a  halogen  atom  is  not  readily  accomplished. 
The  presence  of  methyl  groups  favours  the  intro¬ 
duction  of  more  than  one  nitro-group.  Chlorination 
of  p-bromophenol  in  acetic  acid  affords  2-chloro-4- 
bromophenol,  m.  p.  50—51°  (lit.  45°),  the  p -toluene- 
sdphonate,  m.  p.  114—115°,  of  which  gives  with 

nitric  acid  (d  1-5)  2-chloro-4-bromo-5-?iitrophenyl 

Q-nitrO'-p-toluetiesulphonate,  m.  p.  107 — 10S°  (piper¬ 
idine  fission  product  2-chloro-4-bromo-5-nitraphenol, 
m-  p.  83°).  Reduction  of  this  ester  with  stannous 
chloride  and  hydrochloric  and  acetic  acids,  replace¬ 


ment  of  the  amino-groups  by  chlorine,  and  subsequent 
hydrolysis  gives  2  : 5-dichloro-4-bromophenol,  in.  p. 
71 — 72°,  also  obtained  from  2  :  5-dichloro-i-bromo- 
aniline,  m.  p.  91 — 92°,  by  Noclting  and  Ivopp’s 
method  (A.,  1905,  i,  872).  The  last-named  com¬ 
pound  is  prepared  by  the  reduction  with  iron  filings, 
70%  alcohol,  and  a  small  amount  of  hydrochloric 
acid  of  1  : 4-dichloro-2-bromo-5-?iitrobenzene,  m.  p. 
57 — 5S°,  which  is  formed  by  nitrating  2  :  5-dichloro- 
bromobenzene.  2-Chloro-4-bromophenol  and  1- 
chloro-2 : 4-dinitrobenzene  give  a  95%  yield  of 
2-chloro-4-bromo-2'  :  4 ' -dinilrodiphenyl  etlicr,  m.  p. 
122 — 123°,  which,  like  the  2  :  4-diehloro-  and  -di- 
bromo-dcrivatives  (A.,  1929,  551 ;  this  vol.,  907), 
undergoes  nitration  in  the  5-position,  yielding  2- 
chloro-4-bromo-5  :  2'  :  i’-trinitrodiphcnyl  ether,  m.  p. 
132 — 133°  (piperidine  scission  products  2  : 4-dinitro- 
phenylpiperidinc  and  2  -  chloro  -  4  -  bromo  -  5  -  nitro  - 
phenol).  Treatment  of  2  :  5-dichlorophcnol  (1  mol.) 
with  bromine  (1  mol.)  in  acetic  acid  containing 
sodium  acetate  (1  mol.)  at  100°  furnishes  a  mixture  of 
2  :  5-dichloro-4-bromo-  and  2  :  o-dichloro-4  :  6-di- 
bromo-phcnol,  m.  p.  99 — 100°. 

2:4:  6 -TricMoro-,  m.  p.  121 — 122°,  2:4:  6-tri- 
bromo-,  and  4 -chloro -2  :  G-dibromo-2' :  4'-dinitro- 
dtphenyl  ethers,  m.  p.  145 — 146°,  are  all  nitrated 
by  nitric  acid  ( d  1-5)  at  100°  to  the  corresponding 
3:2':  4'-<rmifro-derivatives,  m.  p.  144 — 145°,  177 — 
178°,  and  157 — 159°,  respectively;  elimination  of 
halogen  does  not  occur.  The  trinitro-compounds 
show  no  tendency  to  undergo  further  nitration.  They 
are  decomposed  by  piperidine,  forming  2  : 4-dinitro- 
phenylpipcridine  and  the  appropriate  2:4: 6-tri- 
halogcno  -  3  -  nitrophcnol.  4  -  Chloro  -2:6-  dibromo  -  3  - 
nitrophenol  has  m.  p.  81 — 82°.  4-Chloro-2  : 6-di- 
bromophenol,  m.  p.  89°  (p -toluenesulphonate,  m.  p. 
107 — 108°),  is  prepared  by  brominating  p-chloro- 
phenol  in  acetic  acid.  Bromination  of  2  :  4-dichloro- 
phenol  or  dichlorination  of  o-bromophenol  affords 
2 : 4-dichloro-6-bromophenol,  b.  p.  192°/12  mm., 
m.  p.  G8 — 69°,  which  with  l-chloro-2  : 4-dinitro¬ 
benzene  yields  2  : 4-dichloro-6-bromo-2' :  4 '-dinitro- 
diphenyl  ether,  m.  p.  140 — 141°.  Nitration  of  this 
at  100°  gives  a  mixture  (constant  m.  p.  149 — 149-5°) 
of  3  :  2' :  4'-  and  5:2':  4'-trinitro-derivativcs,  which 
were  not  separated  but  converted  by  piperidine  into 
a  mixture  of  2  :  4-dichloro-6-bromo-‘4- ,  m.  p.  78 — 79°, 
and  -5-nitrophenols,  m.  p.  92 — 93°.  These  phenols 
are  also  obtained  by  bromination  of  the  requisite 
dichloronitrophenol.  Similar  nitration  of  2  : 4-di- 
chloro-6-bromophenyl  p-loluenesulphonate,  m.  p.  82 — 
S3°,  yields  a  mixture  (constant  m.  p.  122 — 125°)  of 
2 : 4-dichloro-6-bromo-‘4-,  m.  p.  122 — 122-5°,  and 
-5-nitrophenyl  o-nitro-p-toluenesulphonate,  m.  p.  134 — 
135°,  converted  by  piperidine  into  the  above  dichloro- 
bromonitrophenols.  These  esters  are  also  synthes¬ 
ised  from  the  appropriate  phenol  and  2-nitro-p- 
toluenesulphonyl  chloride.  2:3:4-  and  2:4:5- 
Trichloro-6-bromophenols  have  m.  p.  84 — 85°  and 
81 — 82°,  respectively. 

p-Cresol  and  2 : 5-dibromonitrobenzene  give  4- 
bromo-2-nitro-4‘ -methyldiphenyl  ether,  m.  p.  109-5°, 
which  with  nitric  and  acetic  acids  yields  an  equimole- 
cular  compound  (or  mixture)  of  unchanged  ether  and 
2  : 2'-dinitro-derivative.  With  nitric  acid  alone  at 
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0°,  a  mixture  of  4-bromo-2  :  G-dinitrophenol  and  a 
small  amount  of  4-bronio-2 :  2'  :  3' -trinilro-i' -methyl- 
diphenyl  ether,  m.  p.  166°  (piperidine  scission  products 
2  :  3-dinitro-p-cresol  and  4  -  bromo  -  2  -  nitrophcnyl  - 
piperidine),  results.  4-Bromo-2'-  nitro-4' -methyldi- 
phenyl  ether,  m.  p.  S2°,  and  nitric  acid  give  only 
4-bromo-2  :  6-dinitrophenol.  The  last-named  ether 
is  converted  by  sulphuric  acid  at  100°  into  2' -nitro- 
4' -methyldiphenyl  ether  4-sulphonic  acid,  m.  p.  131 — 
132°;  under  similar  conditions  the  2-nitro-isomeride 
is  unaffected.  These  results  are  the  reverse  of  those 
obtained  with  the  analogous  chloro-derivatives  (this 
vol.,  909).  2  :  4-Dinitro-4' -methyldiphenyl  ether,  m.  p. 
97 — 9S°,  is  nitrated  to  the  2:4:  2 '-trinitro-,  m.  p. 
175 — 176°,  and  2  :  4  :  2' :  3'-  tetranitro- derivatives, 
m.  p.  1S4°,  whilst  2  :  4-dinitro-2'  :  4' -dimethyldiphenyl 
ether,  m.  p.  106°,  affords  2:4:  5' -trinitro-,  m.  p.  129 — 
130°  (piperidine  scission  products  2  :  4-dinitrophenyl- 
piperidine  and  G-nitro-wi-4-xylcnol),  and  2  :  4  :  3' :  5'- 
teiranifro-derivatives,  m.  p.  19S°.  Pipcridino  scission 
of  the  tetranitro-compound  furnishes  2  : 4-dinitro- 
phcnylpiperidine  and  2  :  G-dinitro-m.-4-xylenol,  m.  p. 
162 — 163°  ( p-toluenesulphonate ,  m.  p.  110 — 111°). 
Nitration  of  6-nitro-m-4-xylenol  with  nitric  acid 
(d  T5)  at  the  ordinary  temperature  gives  5  : 6-di- 
nitro-m-4-xylenol,  m.  p.  119 — 120°,  also  obtained  by 
the  action  of  piperidine  on  5 :  G-dinitro-m-4-xylyl 
o-nitro-p-toluenesulphonate,  m.  p.  140 — 141°,  formed 
by  nitrating  b-nitro-vo.-4-xylyl  -p-toluenesulphonate, 
m.  p.  Ill— 112°. 

4-Chloro-2-nitro-2' :  4' -dimethyldiphenyl  ether,  m.  p. 
77 — 78°,  undergoes  nitration,  yielding  the  2  : 5 '-di- 
nitro-,  m.  p.  88 — 89°,  and  2:3':  o'-fnnifro-derivatives, 
m.  p.  140°.  4-Brcmio-2-nitro-2' :  4' -dimethyldiphenyl 
ether,  m.  p.  89—90°,  affords  the  2 :  o'-dinilro- 
derivativc,  m.  p.  98 — 99°,  but  further  nitration 
causes  elimination  of  halogen  with  the  production  of 
2:4:  5'-trinitro-  and  2:4:3':  5'-tetranitro-2' :  4'-di- 
mcthyldiphcnyl  ethers.  H.  Burton. 

Reaction  between  glyoxal  and  resorcinol.  J. 
Mntgic,  A.  Rezek,  and  Z.  Pinterovic  (J.  pr.  Cliem., 
1930,  [ii],  127,  1S9 — 194). — Glyoxal  reacts  with  4 
mols.  of  resorcinol  in  presence  of  ether  and  phosphoric 
oxide,  forming  16%  of  the  theoretical  yield  of  s-tetra- 
(2 : 4-diliydroxy phenyl)ethane  (-|-0-5H2O),  m.  p. 
(anhydrous)  235 — 236°  (decomp.)  (octa-acelale,  m.  p. 
270°),  also  obtained  in  5%  yield  when  condensation 
is  effected  with  dry  hydrogen  chloride.  Dissolution 
of  the  hydroxy-compound  in  sulphuric  acid  gives  a 
fluorescent  solution  (xanthen  formation) ;  a  solution 
of  the  acetyl  derivative  shows  no  fluorescence. 
Xanthen  formation  also  occurs  when  the  hydroxy- 
compound  is  heated  with  zinc  chloride  at  150°  or 
alone  at  1S0°  for  a  long  time.  H.  Burton. 

Action  of  nitrous  acid  on  resorcinol  diethyl 
ether.  H.  H.  Hodgson  and  H.  Clay  (J.C.S.,  1930, 
1872 — 1S75). — Nitrosation  of  resorcinol  diethyl  ether 
in  acetic  acid  containing  hydrogen  chloride  (cf.  Kraus, 
A.,  1S92,  44)  or  sulphuric  acid  gives  an  80 — 90% 
yield  of  4-nitroso-3-ethoxyphenol ;  reaction  docs  not 
occur  in  acetic  acid  alone.  Since  4 -nitrosoresorcinol 
diethyl  ether,  m.  p.  104°,  prepared  by  oxidising  4- 
aminoresorcinol  diethyl  ether  with  persulphuric  acid, 
is  converted  into  tho  above  phenol  by  treatment  with 


cold,  dilute  hydrochloric  or  sulphuric  acid  (not  by 
5%  potassium  hydroxide  solution),  it  is  probable  that 
the  first  product  of  nitrosation  is  the  diethyl  ether. 
The  decomposition  of  this  by  mineral  acid  probably, 
proceeds  with  a  greater  velocity  than  the  nitrosation, 
since  no  4-nitrosorcsorcinol  diethyl  ether  could  be 
isolated.  H.  Burton. 

Primary  additive  products  in  indirect  sub¬ 
stitution  in  the  benzene  nucleus.  (Nitration  and 
bromination  of  4  :  4'-dialkoxydiphenyls. )  J.  van 
Alphen  (Rcc.  trav.  cliim.,  1930,  49,  769—' 7S3). — 
Treatment  of  a  solution  of  4  :  4'-dimethoxydiphenyl 
in  cold  carbon  tetrachloride  with  an  emulsion  of 
absolute  nitric  acid  (2  mols.)  in  carbon  tetrachloride 
affords  an  impure,  indigo-blue  additive  diiiilrale,  also 
formed  when  finely-divided  4  :  4'-dimethoxydiphenyl 
is  exposed  to  nitric  acid  vapour  at  the  ordinary 
temperature.  The  dinitrate  is  decomposed  by  water, 
regenerating  the  reactants;  it  reacts  with  phenol 
forming  o-nitrophcnol,  and  when  heated  at  50—100°, 
or  dissolved  in  acetone,  acetic  acid,  or  acetic  anhydr¬ 
ide,  affords  3  :  3'-  dinitro  -4:4'-  dimethoxydiphenyl, 
m.  p.  221°.  Bromination  of  4 : 4'-dimcthoxydiphenyl 
in  boiling  acetic  acid  gives  the  3 :  Z'-dibmm- 
derivative,  m.  p.  167°,  which  on  exposure  to  bromine 
vapour  in  the  dark  forms  a  green  additive  dibromide. 
Tho  dibromo-eompound  also  forms  a  green  mono¬ 
nitrate,  which  when  heated  to  100°  passes  into  3  : 3'-<ii- 
bromo-5-nitro-4 : 4' -dimethoxydiphenyl,  m.  p.  178°, 
also  prepared  by  nitration  of  the  dibromo-derivative 
in  boiling  carbon  tetrachloride.  When  4 : 4'-di- 
mcthoxydiphonyl  is  exposed  to  bromine  vapour  for 
24  lira.,  a  tetrahrowio-derivative,  m.  p.  139°,  is  produced. 
This  is  nob  identical  with  3:5:3':  b'-ktrabromo- 
4 : 4' -dimethoxydiphenyl,  m.  p.  209°,  obtained  by 
methylation  of  the  4 : 4'-dihydroxy-compound.  4:4'- 
Dihydroxy-  and  4  :  4'-diethoxy-diphenyls  also,  furnish 
coloured  dinitrates,  which  when  heated  pass  into  the 
3  :  3'-dinitro-dcrivatives.  The  above  additive  com¬ 
pounds  are  formulated  as  oxonium  salts;  their  isol¬ 
ation  supports  tho  theory  previously  proposed  (A., 
192S,  57). 

3  :  5  :  3'  :  5'  -  Tetranitro  -4:4'-  dimethoxydiphenyl 
has  m.  p.  255°  (lit.  242°  and  244-6°).  H.  Burton. 

Mixed  aromatic  hydroxysulphones.  D- 
Hydroxyphenyl  -  o  -  hydroxytolylsulphones.  J- 
Zehenter  and  F.  Plass  (J.  pr.  Chem.,  1930,  [ii],  1-", 
263 — 268). — When  a  mixture  of  phenol  and  o-cresol 
is  heated  with  fuming  sulphuric  acid  (8—10%  S0?) 
at  175—180°  there  are  formed  4 : 4'-dihydroxydj- 
phcnylsulphonc,  di-o-hydroxyditolylsulphone,  phenol 
and  o-cresol-sulphonic  acids,  and  three  hydroxypM y 
o-hydroxylolylsulphones.  These  isomerides  are  desig¬ 
nated  a-,  m.  p.  246 — 247°  [main  product;  diacme , 
m.  p.  129°;  dibenzoate,  m.  p.  188°;  (ribromo- denv- 
ativc,  m.  p.  266—267° ;  dinifro-derivative,  m.  P- 
210—212°,  obtained  by  the  action  of  nitric  acid 
(, d  1-1)  at  100°] ;  B-,  m.  p.  237°  (diacetate,  m.  p. 

135°;  dibenzoate,  m.  p.  196°;  dinitro-decmW 
m.  p.  214 — 215°  ;  tribromo- derivative,  in  »- 
271°),  and  y-,  m.  p.  204°  (diacetate,  m.  p 
benzoate,  m.  p.  155°).  Hydrolysis  of  the 
or  -dibenzoate  affords  the  a-compound, 
prolonged  treatment  with  sulphuric  ac 


,.  120°;  di- 
p-diacetat® 
which  oh 

id  at  the 
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ordinary  temperature  yields  a  disulphonic  acid 
(barium  salts  -(-3  and  7H20).  Sulphonation  of  the 
a-derivativo  at  100°  gives  phenol-  and  o-cresol- 
4-sulphonic  acids,  indicating  that  the  a-compound  is 
j.hydroxyphenyl-4-hydroxy-m-tolylsulphone. 

H.  Burton. 

Reduction  of  organic  halogen  compounds  and 
compounds  of  the  tetra-arylbutane  series.  X. 
Compounds  of  the  tetra-arylbutano  series.  K. 
Brand  and  W.  Bausch.  XI.  Electrochemical 
preparation  of  aaSS-tetra-p-phenetyl-  and  aaSS- 
tetra-p-chlorophenyl-A^-butinenes.  K.  Brand,  0. 
Horn,  and  W.  Bauscii  (J.  pr.  Chem.,  1930,  [ii],  127, 
219—239,  240 — 247). — X.  Reduction  of  pp^-tri- 
bromo-aa-di-p-phenetylethane  with  hydrogen  in 
presence  of  alcoholic  pyridine  and  palladised  calcium 
carbonate  at  45 — 50°  gives  about  32%  of  (iy-dibromo- 
iaS8-klra-p-phenetyl-A^-butene,  m.  p.  184-5°  (cf.  Brand 
and  Kerchcr,  A.,  1921,  i,  787),  together  with  a  small 
amount  of  4  : 4'-diethoxystilbcne.  In  some  of  the 
above  reduction  experiments  hydrogen  is  not  absorbed, 
but  pp-dibromo-aa-di-p-phenetylethane  is  formed, 
probably  by  dehydrogenation  of  the  alcohol  and 
subsequent  reduction  of  the  tribromo-compound. 
The  dibromoethane  and  alcoholic  sodium  ethoxide 
afford  |3-bromo-aa-di-p-phenetylcthylene,  whilst  the 
tribromo-compound  and  10%  alcoholic  potassium 
hydroxide  give  (3(3- dibromo-aa-di-p-phenetylethylene , 
m.  p.  118-5°.  Reduction  of  Py-dibromo-aaSS-tetra- 
p-phenetyl-A^-buteno  with  zinc  dust  and  alcohol  or 
acetic  acid  yields  actSS-lelra-p-phenetyl-AH-bulinene, 
m.  p.  90°  (see  below).  Bromine  is  not  eliminated  from 
the  above  dibromobutene  by  catalytic  reduction  or 
treatment  with  copper-bronze  in  benzene  or  sodium 
iodide  in  acetone.  Treatment  of  the  dibromobuteno 
with  amyl-alcoholic  sodium  ethoxide  affords  aaSS- 
tetra-p-phenetyl-A'^y-butatriene  (A.,  1927,  549)  to¬ 
gether  with  a  small  amount  of  5-ethoxy-l-p-phenetyl- 
3-di-p-phenetylmethyleneindene  (loc.  cil.). 

PPp-Trichloro-aa-di-p-chlorophcnylethane  is  re¬ 
duced  similarly  to  the  above  tribromoethane,  yielding 
either  a  mixture  of  fiy-dichloro-ao&h-telra-p-chloro- 
phtmjl-A^- butene  (I),  m.  p.  229°  (35-0%),  and  a  small 
amount  of  an  isomeridc  (II),  m.  p.  174°,  or  fifiyy-tetra- 
chloro-axSS-tetra-p-chlorojihenylbutanc,  m.  p.  271-5°. 
The  last-named  compound  is  reduced  further  to  1  by 
the  same  process;  with  zinc  dust  and  acetic  acid 
^88-letra-p-chlorophenyl-A^-bulinene,m.p.  174°,  results. 
Treatment  of  I  or  II  with  amyl-alcoholio  sodium 
ethoxide  gives  aa.88-tetra-p-chlorophenyl-A^r-butatrie?ie, 
m-  p.  288°  (decomp.),  together  with  a  small  amount  of 
low  melting  material.  Oxidation  of  this  butatriene 
with  chromic  and  acetic  acids  yields  4  :  4'-dichloro- 
benzophenone,  whilst  reduction  with  zinc  dust  and 
acetic  acid  affords  a  mixture  of  the  above  butinene  and 
^-klra-p-cMorophenyl-A^-butadiene,  m.  p.  244° 
(also  formed  when  the  butinene  is  treated  with  alco¬ 
holic  sodium  ethoxide  solution).  Reduction  of  the 
butatriene  with  sodium  and  amyl  alcohol  yields 
impure  aaSS-tetraphcnylbutane,  whilst  prolonged 
treatment  with  a  saturated  solution  of  hydrogen 
chloride  in  acetic  acid  at  100°  furnishes  a  mixture  of 

•]-c!doro-lp-chlorophenyl-3-di-Y>-cMorophcnyhnethylene- 

'ndenc,  m.  p.  222°,  and  an  additive  compound, 
m.  p.  158°.  Treatment  of  the  last-named 


compound  with  alcoholic  sodium  ethoxide  regenerates 
the  above  butatriene,  which  under  the  influence  of 
sunlight  passes  into  a  dimeride,  m.  p.  323-5°  (decomp.). 

XI.  Electrolytic  reduction  of  pSS-trichloro-aa-di- 
p-phcnetylethanc  with  a  lead  cathode  and  alcoholic 
hydrochloric  acid  as  the  cathode  solution  gives 
4 : 4'-diethoxystilbene  (S%)  and  ccsSS-tetra-p-phenetyl- 
A^-butinene  (35%).  Treatment  of  the  butinene  with 
alcoholic  sodium  ethoxide  affords  aa88-tetra-p-phenetyl- 
AaY-buktdiene,  m.  p.  202°.  Similar  reduction  of 
pp3-trichloro-aa-di-p-chlorophcnylethane  yields  4  :  4'- 
dichlorostilbene  (trace)  and  a^SS-tetra-p-chloro- 
phenyl-A^-butinene  (13%).  This  butinene  and  aaSS- 
tctra-p-chlorophcnvl-An>'- butadiene  are  both  oxidised 
by  chromic  and  acetic  acids  to  4  : 4'-dichlorobenzo- 
phenone ;  the  butadiene  is  not  affected  by  treatment 
with  zinc  dust  and  acetic  acid.  H.  Burton. 

Pyrolysis  of  aryl  allyl  sulphides.  C.  D.  Hurd 
and  H.  Greengard  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3350 — 335S). — When  phenyl  allyl  sulphide,  b.  p.  215 — 
218°/'750  mm.,  104 — 100°/25  mm.,  ri$3  1-4772, 
obtained  from  sodium  thiophenoxido  and  allyl 
bromide  in  alcohol,  is  refluxed  for  6  hrs.,  about  25%  of 
o -allyltliiophcnol,  b.  p.  183 — 190°/17  mm.,  rif,  1-6098 
(lead  salt),  is  produced  together  with  a  small  amount 
of  2-methyl-2 :  3-dihydrolhionaphlhcn,  b.  p.  103 — 
108°/8  mm.,  n  1-5811.  Oxidation  of  o-allylthiophenol 
with  potassium  permanganate  gives  o-sulphobenzoic 
acid.  Similarly,  p -tolyl  allyl  sulphide,  b.  p.  123 — 
127°/25  mm.,  n]\  1-5711,  affords  some  2-all yl-p-thio- 
cresol,  b.  p.  190 — 19G°/11  mm.,  ri\\  1-0921  [lead  salt, 
m.  p.  330°  (decomp.)],  oxidised  to  4-sulphoisophthalic 
acid,  sublimes  at  320°.  H.  Burton. 

Derivatives  of  diphenyl  sulphide  and  diphenyl 
ether.  R.  B.  Sandin  and  W.  V.  Drake  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3353— 3350).— 3  :  4  :  5-Tri- 
iodonitrobenzene  and  p-methoxythiophcnol  react  in 
presence  of  methyl  ethyl  ketone  and  anhydrous 
potassium  carbonate,  forming  2  :  G-di-iodo-4-nilro- 
4’ -methoxydiphenyl  sulphide  (00%  yield),  m.  p.  138 — 
139°  (all  m.  p.  are  eorr.),  reduced  to  2  :  0 -di-iodo- 
4-am i no-4' -methoxyd iphenyl  sulphide,  m.  p.  172 — 
173°  [hydrochloride,  m.  p.  200°  (dccomp.) ;  acetyl 
derivative,  m.  p.  230°].  2  :  G-Di-iodo-4-nitro-2'  - 

(25%  yield),  m.p.  149—150°,  and  -3' -methoxydiphenyl 
ethers  (45 — 50%),  m.  p.  139 — 140°,  are  obtained 
similarly,  using  guaiacol  and  resorcinol  monomethyl 
ether,  respectively.  These  are  reduced  to  2  :  G-di- 
iodoA-amino-2'-,  m.  p.  178 — 179°  [hydrochloride, 
m.  p.  230—237°  (decomp.) ;  acetyl  derivative,  m.  p. 
227 — 228° ;  benzoyl  derivative,  m.  p.  239—240°],  and 
2  :  G-di-iodo-4-amino-W -methoxydiphenyl  ethers,  m.  p. 
124 — 125°  [hydrochloride,  m.  p.  132 — 134°  (decomp.) ; 
acetyl  derivative,  m.  p.  177 — 178° ;  benzoyl  derivative, 
m.  p.  201 — 202°],  respectively.  H.  Burton. 

fi-Naphtha-l-thioquinone  and  dehydro-2- 
naphthol  1-disulphide.  H.  A.  Stevenson  and  S. 
Smiles  (J.C.S.,  1930,  1740 — 1745). — Treatment  of  a 
mixture  of  (3-naphthol  and  sodium  thiocyanate  in 
96%  acetic  acid  with  a  solution  of  bromine  in  acetic 
acid  (cf.  Kaufmann,  A.,  192G,  392  ;  1929,  436)  affords 
2-naphthyl  1-thiocyanate.  Reduction  of  this  with 
zinc  dust  and  acetic  acid  containing  a  small  amount 
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of  hydrochloric  acid,  separation  of  the  2-naphthylene 

1- thiolcarbonale,  C10H0<^q^>CO,  m.  p.  106°,  formed, 
and  oxidation  of  the  residual  solution  with  hydrogen 
peroxido  affords  2-naphthol  1 -disulphide.  Hydro¬ 
lysis  of  the  thiolcavbonate  with  aqueous-alcoholic 
sodium  hydroxide  affords  the  disulphide;  with  cold 
alcoholic  sodium  ethoxide,  2-naphthol- 1  -ethylthiol- 
carbonate,  m.  p.  127°,  results.  The  above  thiol- 
carbonate  is  also  formed  when  a  solution  of  2-naphthyl 
1 'thiocyanate  in  acetic  acid  containing  a  small  amount 
of  sulphuric  acid  is  boiled  for  15  min.  Reduction  of 

2- naphthol  1 -disulphide  witli  zinc  dust  and  acetic- 
hydrochloric  acids  gives  l-thiol-2-naphlhol,  m.  p.  55°, 
whilst  treatment  with  bromine  in  carbon  tetrachloride 
furnishes  \-bramothiol-2-naphthol,  m.  p.  93 — 95°. 
Treatment  of  this  bromothiol  with  2  mols.  of 
P-naphthol  in  carbon  tetrachloride  affords  2-naphthol 

1 - sulphide;  with  6-bromo-2-naphthol,  Q-bromo-2  :2'- 
diliydroxy-1  :  l'-dinaphthyl  sulphide.,  m.  p.  131°,  re¬ 
sults.  l-Bromo-2-naphthol  and  the  bromothiol  react 
in  presence  of  carbon  tetrachloride  and  pyridine  form¬ 
ing  about  30%  of  dehydro-2-naphthol  1-sulphide 
(this  vol.,  908).  Treatment  of  the  bromothiol  with 
pyridine  in  carbon  tetrachloride  affords  dehydro- 2- 

naplitliol  1-disulphide  (I),  m.  p. 

[  j  17 1°,  presumably  by  spon- 
g.g  /\/  taneous  polymerisation  of  the 
|  I  intermediate  P-naphtha-l-thio- 
0 — k.  )  quinonc.  The  same  disulphide 
v  is  also  produced  by  oxidation 
W-  of  2-naphthol  1-disulphide 

with  alkaline  potassium  ferricyanidc  in  presence  of 
benzono.  Reduction  of  I  with  zinc  dust  and  acetic  and 
hydrochloric  acids  furnishes  hydrogen  sulphide  and 
fso-2-naphthol  sulphide  (loc.  cit.).  Dehydro-2-naph- 
thol  1-sulphido  cannot  be  prepared  from  1-thiol- 

2- naphthol  and  (3-naphthaquinone ;  the  normal 

type  of  nuclear  additive  product  (G.P.  175,070)  is 
formed.  H.  Burton. 

Synthesis  of  cinnamyl  alcohol  and  homo- 
logues.  L.  Bert  and  P.  C.  Dorier  (Compt.  rend., 
1930,  191,  378 — 3S0). — Cinnamyl  chloride  (for  syn- 
thesis  see  this  vol.,  1290)  by  treatment  with  fused 
sodium  acetate  in  boiling  glacial  acetic  acid  yields 
cinnamyl  acetate,  b.  p.  138°/15  mm.,  df  1-0603, 
)i’iJ  1-555.  The  following  substituted  cinnamyl  acetates 
are  obtained  similarly  :  o -methyl-,  b.  p.  147°/15  mm., 
df  1-043,  /;(!  1-544;  p -methyl-,  b.  p.  149°/15  mm., 
df*  1-0153,  nf*  1-541 ;  2  :  4 -dimethyl-,  b.  p.  161°/ 
15  mm.,  df*  1-033,  n"'5  1-540;  2:5 -dimethyl-,  b.  p. 
160°/15  mm.,  df*  1-018,  «}}'*  1-541 ;  p-iso propyl-, 
b.  p.  164°/15  mm.,  df  0-994,  1-533:  2  :  5 -metliyl- 

isopropyl-,  b.  p.  174°/15  mm.,  df  0-990,  n',|  1-530. 
By  hydrolysis  with  potassium  hydroxide  cinnamyl 
alcohol,  b.  p.  139°/15  mm.,  df  1-032,  1-576,  and 

the  following  substituted  cinnamyl  alcohols  are 
obtained  :  o -methyl-,  b.  p.  149°/15  mm.,  df  1-0302, 
nf,  1-578;  p -methyl-,  b.  p.  152°/15  mm.,  df*  1-005, 
wjj'*  1-565 ;  2  : 4 -dimethyl-,  b.  p.  155°/15  mm.,  df 
1-020,  1-569;  2  :  5-dimethyl-,  b.  p.  156°/15  mm., 

df*  1-004,  nf*  1-564 ;  p-iso propyl-,  b.  p.  161°/15  mm., 
df  0-977,  nJJ  1-548;  2  :  5-methylisopropyl-,  b.  p.  164°/ 
15  mm.,  df  0-974,  nf  1-547.  C.  W.  Shoppee. 


Amino-alcohols.  II.  Homologues  and 
analogues  of  phenylpropanolamine.  W.  H.  Hut- 
tung,  J.  C.  Munch,  W.  A.  Deckert,  and  F.  Crossley 
(J.  Amer.  Chcm.  Soc.,  1930,  52,  3317— 3322).— The 
following  aryl  a-oximoalkyl  kotones  are  prepared  by 
the  method  previously  described  (A.,  1929,  1060): 
plienyl  a.-oximopropyl,  m.  p.  49°;  p -tolyl  a -ox’rno- 
propyl,  m.  p.  78°;  phenyl  a-oximobulyl,  m.  p.  69°; 
phenyl  a-oximinoamyl,  m.  p.  53 — 54°,  and  phenyl 
a-oximoheptyl  ketones,  m.  p.  38-5°.  These  are  reduced 
by  hydrogen  in  presence  of  palladium  and  alcoholic 
hydrogen  chloride  to  the  following  amino-alcohols: 
P-amino-a-phcnylbutyl  alcohol,  m.  p.  80-5 — 81°  (lit, 
76 — 78°)  (hydrochloride,  m.  p.  242°) ;  famino- a-p- 
tolylbutyl  alcohol,  m.  p.  85°  ( hydrochloride ,  m.  p.  255°); 
P-amino-a-phenylamyl  alcohol,  m.  p.  70 — 71°  (hydro¬ 
chloride,  m.  p.  222°) ;  (3-amino-a-phenylhexyl  alcohol, 
m.  p.  72 — 72-5°  (lit.  65 — 66°)  (hydrochloride,  m.  p, 
197-5 — 198°),  and  famino-u-pdienyloctyl  alcohol,  m.  p. 
79°  (hydrochloride,  m.  p.  157-5°).  |3-Aniino-a[}-di- 
phenylethyl  alcohol,  m.  p.  165°  (hydrochloride,  in.  p. 
235°),  is  prepared  by  similar  reduction  of  a-  or  |3- 
benziloxime.  Phenyl  heptyl  ketone,  b.  p.  150—153°/ 
7  mm.  (semicarbazone,  m.  p.  125 — 125-5°),  is  obtained 
by  the  Friedel-Crafts  reaction.  Pharmacological  data 
for  the  amino-alcohols  arc  given ;  the  toxicities  of 
the  alcohols  increase  with  lengthening  of  the  carbon 
chain.  H.  Burton. 

Preparation  of  ci/c/opentane  derivatives.  W.  R. 
Edwards,  jun.,  and  E.  E.  Reid  (J.  Amor.  Chcm. 
Soc.,  1930,  52,  3235— 3241).— The  following  cj’clo- 
pentylalkylcarbinols  are  prepared  from  magnesium 
ci/cfopcntvl  bromide  and  the  requisite  aldehyde: 
methyl,  b.  p.  85 — 85-5°/52-5  mm.,  df  0-9163  (3  : 5-rfi- 
nitrobenzoate,  m.  p.  86°;  z-naphthylcarbmide  deriv¬ 
ative,  m.  p.  104°) ;  ethyl,  b.  p.  97-5 — 98-5°/52-5  mm., 
df  0-9035,  n  1-4502  (3  :  5-dinitrobenzoate,  m.  p.  83-5°; 
a-naphthylcarbimide  derivative,  m.  p.  91°);  n-propyl, 
b.  p.  114-5— 115-5°/52  mm.,  df  0-8970,  n  1-4510 
(3  :  5-dinitrobenzoate,,  m.  p.  S5°;  a -naphlliylcarbimth 
derivative,  m.  p.  85°);  n -butyl,  b.  p.  114 — 113°/23 
mm.,  df  0-S935,  n  1-4548  (3  :  5-dinitrobenzoate,  m.  p. 
63-5°);  n -hexyl,  b.  p.  129-5— 130-5°/12— 12-5  mm, 
df  0-8S48,  n  1-4562.  Phenylcyclopentylcarbivol  has 
b.  p.  129— 131°/5  mm.,  df  1-0346.  All  m.  p.  and  b.  p. 
are  corr.  2  :  5-Dibenzylidenc-  and  2  :  5-dianisylidene- 
q/dopentanones  are  formed  as  by-products  when  the 
reaction  mixtures  from  magnesium  cyc/opentyl  brom¬ 
ide  and  bcnzaldehydo  and  anisaldchyde,  respectively, 
are  decomposed  with  hydrochloric  acid.  These  prob¬ 
ably  arise  from  ci/dopentanone  (in  the  ci/c/openty 
bromide  used)  wliicli  does  not  appear  to  react  wit  i 
the  Grignard  reagent.  H.  Burton. 

Isomerisation  of  ergosterol.  C.  E.  Bnxs  and 
F.  G.  McDonald  (J.  Biol.  Cliem.,  1930,  88,  33/-' 
346). — Fi-actional  crystallisation  from  alcohol  of  > 
isomerides  of  ergosterol  described  by  the  author  ( 
vol.,  84)  as  also  of  the  isoergosterol  of  Heilbron  a 
Spring  (ibid.,  210)  afforded  a  number  of  (still  impu  ) 
products  with  varying  optical  rotations,  molec  - 
extinction  coefficients,  and  m.  p. ;  the  existence 
numerous  isomeridos  is  thus  indicated. 

C.  R.  Harington- 
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uuu-Trifluoro-o-toluic  acid  and  cocou-trifluoro- 
G-nitro-m-cresol.  S.  de  Brouwer  (Bull.  Soc. 
chim.  Belg.,  1930,  39,  298 — 308). — Prolonged  hydro¬ 
lysis  of  o-cyanobenzotrifluoridc  (Rouchc,  A.,  192S, 
S7fi)  with  10%  sodium  hydroxide  solution  affords 
mu-triflvoro-o-toluic  acid,  b.  p.  247°  (corr.)/753  mm., 
ill.  p.  108-5°  [ sodium  (+2H20),  lead  (+2H20),  barium 
(-f2H,0),  calcium  (-|-21I20),  and  silver  salts ;  amide , 
ill.  p.  161°,  prepared  from  the  methyl  ester,  b.  p. 
2077757  mm.,  106°/20  mm.,  d's  1-3062,  and  saturated 
ammonia  solution  at  110°].  The  acid  (*=2-57  x  10-3) 
is  15-7  times  as  strong  as  the  m-isomeride  and  twice 
as  strong  as  phthalic  acid. 

During  the  hydrolysis  of  the  nitration  product  of 
m-acetamidobenzotrifluoride  with  20%  sodium  hydr¬ 
oxide  solution  (Rouchc,  loc.  cit.),  some  loau-irifluoro- 
C)-nilro-m-cresol,  b.  p.  173°/14  mm.,  m.  p.  78-5—79°, 
1=4-4  x  10"7  (barium  salt),  is  produced.  This  is  un¬ 
affected  by  chlorosulphonic  acid  at  the  ordinary 
temperature,  sulphuric  acid  at  130 — 140°,  or  75% 
hydrobromic  acid  in  presence  of  silica  at  140°. 

H.  Burton. 

Walden  inversion.  XIV.  Influence  of  sub¬ 
stituent  groups  on  optical  rotation  in  a-phenyl- 
aliphatic  acids.  P.  A.  Levene,  L.  A.  Mjkeska, 
andK,  Passoth  (J.  Biol.  Chcm.,  1930,  88,  27 — 59). — 
The  oixler  of  effect  of  substituent  groups  on  optical 
rotation  in  the  a-mothyl-aliphatic  acid  scries  (this 
vol.,  63)  docs  not  hold  good  for  the  corresponding 
i-phenyl  series,  in  which  the  descending  order 
is  -C02H,  -CHOH,  -CHoHal,  -CN;  thus  in  the  nitriles, 
substitution  of  methyl  by  phonyl  actually  reverses 
the  direction  of  rotation.  The  Z-nitrilcs  obtained  from 
d-a-plienylpropionic  and  rZ-a-phenylbutyric  acids  yield 
l-  and  rZ-amines,  respectively,  which  apparently  repre¬ 
sents  a  case  of  reversal  of  rotation  accompanying 
substitution  of  ethyl  for  methyl.  rZ-a-Phenyl-M- 
valerio  acid  (itself  related  to  fZ-a-phenyl-m-butyric  and 
d-a-phenjdpropionic  acids)  when  hydrogenated  gives 
1-a-cycZohexyl-w-valcric  acid,  from  which  the  unex¬ 
pected  result  follows  that  the  latter  is  configuratively 
related  to  rZ-a-cycZoliexyl-n-butyric  and  <Z-a-cycZohexyl- 
propionic  acids.  In  all  series  conversion  of  the 
<Z-carbinol  into  the  halide  has  been  accompanied  by 
change  of  rotation  towards  the  left,  which  confirms 
the  conclusions  of  Levene  and  Mikcskn  (A.,  1928, 170). 

(ZZ-a-Plienylpropionie  acid  was  resolved  with  the 
aid  of  quinine  to  give  the  1  -acid,  [ajf)  —59-7°  in  ether ; 
this  was  converted  successively  into  the  1  -chloride, 
[*I§  — 6S-S°  in  ether,  1  -amide,  m.  p.  92°,  [ajf?  -26-3° 
*a  15%  alcohol,  d-y-phcnylpropionitrile,  b.  p.  109°/8 
mm.,  [a]j?  -pi2-70  in  ether,  d-^-phenyl-n-propylamine, 
b.  p.  !)0°/12  mm.,  [a]?)  +12-4°  in  ether  ( hydrobromide , 
Wu  +16-4°  in  water).  The  latter  amine  gave,  with 
nitrosyl  chloride,  d-x-chloro-^- phenylpropane,  b.  p. 
72—54° /1  mm.,  [aj“  +0-33°  in  ether,  and  l-fi-phcnyl- 
Propyl  alcohol,  [ajf)  —  1 6-3°  in  ether  (isolated  through 
tbe  hydrogen  phi  ha  late,  [a]j;  —16-5°  in  ether).  The 
above  chloro-compound  yielded  d-n-th iol-  (i -ph e nyl- 
Propane,  b.  p.  70— 71°/l-5‘mm.,  [ajf)  +9-3°  in  ether, 
whilst  (Z-a-phenylpropionyl  chloride,  [a]®  +44-9°  in 
ether,  afforded  d-x-phenyllhiop rop ionic  acid,  b.  p. 
136 — 13873  mm.,  [aj»  +61-6°  in  other.  iZZ-a-Phenyl- 
-butyric  acid  was  converted  through  the  cinehonidinc 
salt  into  the  d -acid,  [ajf?  +Sl-0°  in  ether  (sodium 


salt,  [ajf?  +S-2°  in  water ;  ethyl  ester,  b.  p.  80 — 85°/ 
3  nun.,  [ajf?  +72-2°  in  ether).  From  the  <Z-acid  were 
derivod  successively  the  d -chloride,  [a]®  +89-0°  in 
ether,  d -amide,  [a];)  +19-9°  in  75%  alcohol,  1-a -phenyl- 
butyronilrile,  b.  p.  56 — 57°/4-l  mm.,  [ajf)  -27-6°  in 
ether,  and  d-^-phenyl-n-butylamine,  b.  p.  74°/2-6  mm., 
Mi)  +9-7°  in  ether  (hydrobromide,  [a],;  -2-1°  iii 
water).  The  amine  yielded,  with  nitrosyl  chloride, 
d-r-cHoro-Z-phcnyl-n-tmlane,  (87%  pure),  b.  p.  62 — 
64°/l  min.,  [a]'?)  +11-2°  in  ether,  and,  with  nitrous 
acid,  d - p -ph enyl-n -butyl  alcohol,  b.  p.  95— 96°/4  mm., 
Mf?  +30-0°  in  ether ;  the  chloro-compound  afforded 
d-a-thiol-fi-phenyl-n-butane,  b.  p.  81°/l-3  mm.,  Mu 
+7-0°  in  ether  (with  the  corresponding  disulphide, 
b.  p.  178— 180°/l-5  mm.,  [ajf?  -31-1°  in  other), 
which  was  oxidised  to  \-$-phenijl-n-hulanc-y-sulphonic 
acid  (impure),  [a]?;  -32-7°  in  water  (barium  salt, 
[«]i>  -27-6°  in  water) ;  Z-P-phcnyl-w-butyryl  chloride, 
[a jo  -23-7°  in  ether,  gave  \-$-phenylthio-n-butyric  acid, 
b.  p.  124— 125°/13  mm.,  [ajf?  -35-2°  in  other. 
Z-a-Phcnylpropionic  acid,  [aj'j?  -54-6°  in  other,  was 
reduced  with  hydrogon  and  platinum  to  1-a-cyclo- 
hexylpropionic  acid,  [ajf?  -12-5°  in  ether  (sodium 
salt,  [ajf;  —1-9°  in  water),  from  which  were  prepared 
the  l-chloride,  b.  p.  54°/12  mm.,  [a]?)  -7-6°  in  ether, 

1- amide,  m.  p.  138 — 139°,  [aj'j?  —9-9°  in  75% 

alcohol,  l-x-cyclohcxylpropionitrile,  h.  p.  S0°/3  mm., 
[aj'o  —13-3°  in  ether,  and  (3  -  cyclohexyl -n-propylamine, 
b.  p.  65 — 66°/2  mm.,  which  was  optically  inactive. 
tf-a-Phenyl-n-butyric  acid,  [a]g  +79-8°  in  ether, 
y'iclded  d-a-cyclohcxyl-n-butyric  acid,  [a]j?  +2-4°  in 
ether,  and  \-y-phcnyl-n-valcric  acid,  Mu  -16-3°  in 
ether  (from  the  dZ-acid  through  the  cinehonidinc  salt), 
gave  d -a-cyclohcxyl-  n  -  valeric  ac  id,  fajj?  +2-2°  in  ether, 
d  -  a  |3 -/)  iphenylp  rop  ion  ic  acid,  [ajf)  +36-6°  in  ether 
(from  the  <ZZ-acid  through  the  quinine  salt),  was  con¬ 
verted  successively  into  the  d-chloride,  [a]„  +43-0° 
in  ether,  d -amide,  m.  p.  134°,  Mil  +41-2°  in  95% 
alcohol  (partly  racemisod),  and  1  -nitrile,  [a]g  -7-9°  in 
alcohol.  The  inactive  nitrile  was  reduced  to  ap-di- 
phcnylpropylamine,  which  was  resolved  with  the  aid  of 
tartaric  acid  to  give  the  1  -amine,  [ajf)  +40-1°  in  ether ; 
a  preparation  with  [ajf?  +27-1°  in  ether  gave,  with 
nitrous  oxide,  d-afi-diphenylj) ropa nol,  [ajf;  +18-6°  in 
ether,  and  with  nitrosyl  chloride  d-a -chloro-$y-di- 
phenylpropane,  b.  p.  130 — 132°/0-3  mm.,  [ajf?  +12-2° 
in  ether;  the  latter  yielded  \-a-thiol-[iy-diphenyl- 
propane,  b.  p.  123 — 127°/0-3  mm.,  [ajf?  +13-3°  in 
ether,  which  was  oxidised  to  d-$y-diphenylpropane- 
sulphonic  acid,  [ajf,  +11-2°  in  water  (barium  salt, 
[ajf? +11-5°  in  water).  C.  R.  Harington. 

Optical  resolution  of  2  :  4-dinitro-2'-methyl- 
diphenyl-6-carboxylic  acid.  (Miss)  M.  S.  Lesslie 
and  E.  E.  Turner  (J.C.S.,  1930,  1758 — 1765). — When 
equimolecular  quantities  of  ethyl  2-chloro-3  :  5-dinitro- 
benzoate  and  iodobenzene  are  heated  with  copper- 
bronze  at  220 — 240°,  ethyl  2  :  i-diniirodiphcnyl-G- 
carboxylale,  m.  p.  84— S5°,  is  produced  as  the  solo 
product.  The  free  acid,  m.  p.  193 — 194°,  obtained 
only  by  hydrolysis  of  the  ester  with  sulphuric  and 
acetic  acids,  is  converted  by-  sulphuric  acid  at  100° 
into  2  : 4-dinitrofluorenone.  w-Iodotoluone,  ethyl 

2- chloro-3  :  5-dinitrobenzoate,  and  copper-bronze  at 
220 — 230°  give  the  ethyl  ester,  m.  p.  120 — 121°,  of 
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2  :  4-dinilro-3'-methyldiphenyl-6-carboxylic  acid,  m.  p. 
118 — 119°.  The  above  acids  could  not  bo  resolved 
by  brucine.  When  the}'  are  incompletely  esterified 
with  1-menthol,  the  unesterified  acid  is  optically 
inactive.  Ethyl  2  :  4t-dinitro-2'-methyldiphenyl-G-carb- 
oxylate,  m.  p.  95 — 96°,  is  hydrolysed  as  above  to  the 
free  acid  (I),  m.  p.  156 — 157°,  which  is  resolved  by 
brucine  (using  the  fractional  crystallisation  method) 
into  d-  and  l-isomerides,  m.  p.  158 — 159,°,  [a]=vai 
±18-7°  in  alcohol.  Crystallisation  of  these  from 
benzene  gives  optically  active  acids  ([a]--0I  ±7-S°  in 
alcohol)  containing  0-5  mol.  of  benzene  of  crystallis¬ 
ation,  which  is  not  removed  by  repeated  evaporation 
of  alcoholic  solutions.  The  acid  remaining  unester¬ 
ified  during  partial  esterification  of  I  with  1-menthol 
at  140°  has  [a]5S,  +2-8°  in  acetone.  Esterification  of 
2-chloro-.‘i :  5-clinitrobenzoic  acid  with  7,-menthol  at 
150°  affords  1-mcnthyl  2-chloro-S  :  5-diniirobenzoatc, 
m.  p.  113 — 114°,  [ajjvsi  — 53-6°  in  acetone,  which  with 
o-iodotoluene  and  copper-bronzo  gives  an  ester, 
hydrolysed  to  2  :  4-dinitro-2'-mcthyldiphcnyl-6-carb- 
oxylie  acid,  [aj,w,  +4-4°  in  acetone;  with  iodo- 
benzene,  only  a  very  small  amount  of  product  results. 

The  above  facts  suggest  that  it  is  unnecessary 
to  replace  the  theory  explaining  the  resolution  of 
2-phenylnaphthylene-l :  3-diamine  (A.,  1929,  1061) 
by  a  purely  stereochemical  one.  H.  Burton. 

Activated  silica  gel  in  the  esterification  of 
salicylic  acid  and  of  (3-naphthol.  R.  Chelberg 
and  G.  B.  Heisig  (J.  Amor.  Chem.  Soc.,  1930,  52, 
3023). — Commercial  “  silica  gel  ”  activated  by  treat¬ 
ment  with  air  at  150°,  unlike  the  product  of  Korolev 
(A.,  1928,  637),  failed  to  catalyse  the  reaction  between 
methyl  alcohol  and  salicylic  acid  or  [3-naphthol. 

H.  E.  F.  Notton. 

Mutarotation  of  optically  active  esters  of 
a-keto-acids.  A.  McKenzie  and  A.  G.  Mitchell 
(Biochem.  Z.,  1930,  224,  242 — 252). — The  authors’ 
previous  paper  (A.,  1929,  877)  is  extended.  Both 
cinchonine  and  cinchonidinc  give  crystalline  deriv¬ 
atives  with  phenylglyoxvlic  acid ;  cinchonidinephenyl- 
glyoxylate  has  m.  p.  176 — 177°,  [a].>4CI  — 88°;  cinchon¬ 
ine  phenylglyoxylale,  m.  p.  258°,  [a]MI  -j- 148-5°. 
Evidence  of  the  existence  in  these  products  of  two 
optically  isomeric  forms  could  not  be  obtained.  The 
rates  of  mutarotation  of  the  d-  and  7-bornyl  pyruvates 
are  the  same  after  careful  fractionation  of  these  esters 
in  a  vacuum,  the  previous  quicker  mutarotation  of 
the  <7-ester  being  due  to  the  preseneo  of  a  trace  of 
some  catalyst.  The  acceleration  of  mutarotation  by 
hydrochloric  acid  and  by  pyridine  of  Z-menthvl 
phony lglyoxy late  and  d-  and  Z-bornyl  pyruvate  is 
followed.  When  two  drops  of  1 -47 AT-ethy  1-alcoholic 
potassium  hydroxide  are  added  to  an  alcoholic  solu¬ 
tion  of  Z-menthvl  phenylglyoxylate,  an  acceleration 
of  mutarotation  first  occurs,  followed  by  a  gradual 
exchange  of  the  menthyl  for  the  ethyl  radical. 

P.  W.  Clutterbuck. 

Unsaturated  1  : 4-diketones.  V.  Configur¬ 
ations  of  unsaturated  dibromo-1  :  4-diketones 
and  -ketonic  acids.  Synthesis  and  structure  of 
cl s-  and  frrm.<s-a(3-dibromo-[3-benzoylacrylic  acids 
and  derivatives.  VI.  Synthesis  and  con¬ 
figurations  of  unsaturated  1  :  4-diketones  and 


ketonic  acids,  and  the  stereochemical  mechan¬ 
ism  of  the  addition  of  bromine.  R.  E.  Lutz  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3405—3422,  3423 
3436). — V.  Dibromomaleic  anhydride  and  benzene 
in  presence  of  aluminium  chloride  give  cis-<xj3-<fi. 
bromo-fi-benzoylacrylic  acid,  m.  p.  92°  (all  m.  p  and  b.p. 
are  eorr.  except  where  stated  otherwise),  esterified  by 
methyl -alcoholic  hydrogen  chloride  to  the  methyl  ester, 
m.  p.  71-5°.  Hydrolysis  of  the  ester  with  alcoholic 
sodium  ethoxide  at  the  ordinary  temperature  regener¬ 
ates  the  acid,  but  with  aqueous  sodium  hydroxide 
benzoic  acid  results.  The  dibromo-acid  is  stable  to¬ 
wards  reagents  which  usually  effect  isomerisation,  it 
is  reduced  by  zinc  dust  and  acetic  acid  to  p- benzoyl - 
propionic  acid,  and  gives  with  phosphorus  penta- 
chloride  the  j- chloride ,  C^^'Cg^CBr-CO^  m  p  gg.^ 

which  is  hydrolysed  only  slowly  by  water.  This 
chloride  reacts  with  benzene  in  presence  of  aluminium 
chloride  forming  2-bromo-l  :  l-diphenylindene-3-carb- 
oxylic  acid,  m.  p.  242 — 243°  (decomp.),  oxidised  by 
alkaline  potassium  permanganate  to  diphenylphthal- 
ide.  The  indene  is  also  formed  in  small  amount  from 
benzene  and  dibromomaleic  chloride.  The  ^j-cliloride, 
m.  p.  76°,  from  cis-aj3-<7i7iro»io-|3-2  :  4  :  b-trimeihyl- 
benzoylacrylic  acid,  m.  p.  157°,  obtained  by  the  Friedel- 
Crafts  reaction  with  dibromomaleic  anhydride  and 
mesitylene,  reacts  with  mesitylene  in  presence  of 
aluminium  chloride  and  carbon  disulphide,  forming  a 
small  amount  of  a  compoimd,  C^H^C^Br,  m.  p. 
240 — 242°  (uncorr.). 

Treatment  of  dibromofumaryl  chloride  with  1  equiv¬ 
alent  of  methyl  alcohol  in  benzene  gives  the  chloride, 
b.  p.  83 — S6°/3-5  mm.,  of  methyl  hydrogen  dibromo- 
fumarate  (the  dimethyl  ester  has  b.p.  113 — 114°/5  mm., 
m.  p.  41-5°),  which  gives  with  benzene  and  aluminium 
chloride  the  methyl  ester,  m.  p.  80-5°,  of  trans-a?- 
dibromo-p>-benzoylacrylic  acid,  m.  p.  10S°  [normal  acid 
chloride,  b.  p.  164°  (uncorr.)/7  mm.,  m.  p.  37°].  The 
methyl  ester,  m.  p.  115-5 — 116°,  of  trans-aP-dihnww- 
(3-2:4:  6-trimethylbenzoylacrylic  acid,  m.  p.  139°  (acid 
chloride,  m.  p.  73 — 73-5°),  is  prepared  similarly,  using 
mesitylene  diluted  with  carbon  disulphide.  The 
Friedel-Crafts  reaction  with  dibromofumaryl  or 
Zrans-a^-dibromo-P-benzoylacrylyl  chloride  and  benz¬ 
ene  affords  the  loss  fusible  ( Irons )  form  of  a|3-dihromo- 
afi-dibonzoylethylene  (Conant  and  Lutz,  A.,  1925,  >, 
681),  also  obtained  as  the  main  product  from  dibenz- 
oylacctylene  and  bromine  in  boiling  chloroform- 
czs-ccP-Dibromo-afi-dibenzoylethyleue  (Zoc.  cit.)  i3  not 
rearranged  into  the  Zrans-isomeride  by  treatment  win 
aluminium  chloride  in  benzene,  tr  a  n  s  -  a  ,3  -  DibnM" 
a$-di-2  :  4  :  b-trimelhylbcnzoylethylene,  m.p.  19S-5°,anu 
trans  -  aifj- dibromo -a  -  benzoyl-  (3-2  : 4  :  ii-trirMthylbenzof- 
ethylene,  m.  p.  102-5°,  are  prepared  from  mcsityleK 
and  dibromofumaryl  and  t rans-a [3 - d i bromo- [3- benzoyl- 
acrylyl  chloride,  respectively,  in  presence  of  alumin¬ 
ium  chloride  and  carbon  disulphide.  , 

VI.  The  chloride,  b.  p.  69-5°/14  mm.,  in-  p- 10:“! 
methyl  hydrogen  fumarate,  m.  p.  144-5°,  is  conve 
as  above  into  the  methyl  ester  of  tran-s-p-hf1120-., 
acrylic  acid.  The  unstable  chloride  from  this  a 
gives  with  benzene  and  aluminium  chloride 
dibenzoylethyleno ;  the  c/s-form  is  isomerisod  u 
the  same  conditions.  Methyl  trans-P-2  :•*: 
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methylbenzoylacrylate ,  m.  p.  53°,  is  also  described; 
when  the  free  acid  is  esterificd  with  methyl-alcoholic 
hydrogen  chloride  methyl  a-chloro-P-2  :  4  :  6 -trimethyl- 
benzoylprop ionate,  m.  p.  78°,  is  produced,  trans- 
ap-Di-2  :  4  :  6-trimethylbenzoylethylene  is  obtained 
together  with  a  small  amount  of  an  acid,  m.  p.  217° 
(uncorr.),  when  trans-(3-2  :  4  :  0 -trimethylbenzoyl- 
acryhjl  chloride  reacts  with  mesitylene  in  presence  of 
benzene  and  aluminium  chloride. 

The  normal  a(3-dibromo-(3-benzoylpropionic  acid, 
m.  p.  150°  (decomp.)  (cf.  Bougault,  A.,  1909,  i,  102), 
obtained  as  the  main  product  when  bromine  is  added 
to  trans-p-benzoylacrylic  acid  in  acetic  acid,  is  con¬ 
verted  into  the  chloride  and  thence  by  the  Friedel- 
Crafts  reaction  with  benzene  into  «ieso-a(i-dibromo-a(3- 
dibenzoylethane  (cf.  A.,  1927,  565).  wo-afi-Dibromo- 
ji-benzoylpropionic  acid,  m.  p.  150°  (decomp.)  (cf. 
Bogert  and  Ritter,  A.,  1925,  i,  816),  gives  by  the 
same  series  of  reactions  dZ-a(3-dibromo-a(3-dibenzojrl- 
ethane.  These  results  show  that  under  certain  con¬ 
trolled  conditions  the  addition  of  bromine  to  the 
dibenzovlethylenes  is  trails',  addition  to  dibcnzoyl- 
acetylene  is  cis.  A  third  bromo-$-benzoylacrylic  acid, 
m.  p.  105°,  is  formed  together  with  the  known  (3- 
bromo-derivative  when  a(3-dibromo-(3-benzoylprop- 
iomc  acid  is  treated  with  sodium  acetate  and  carbon¬ 
ate  in  acetone  containing  a  small  amount  of  methyl 
alcohol. 

The  Friedol-Crafts  reaction  with  diphenyl  ether  and 
fumaryl  chloride  yields  trans -a.$-di-y>-phenoxybcnzoyl- 
tthylene,  m.  p.  170-5 — 171°,  reduced  by  zinc  and  acetic 
acid  to  afi-di-p-phenoxybenzoylethane,  m.  p.  160°.  A 
small  amount  of  dl-afi-dibromo-ap-di-p-toluoylcthane, 
m.  p.  138°,  is  obtained  with  much  wieso-form  when 
trmis-ap-di-p-toluoylethjdene  is  treated  with  bromine 
in  acetic  acid.  The  Friedel-Crafts  reaction  with 
benzene  and  trans-p-2  :  4  :  6-trimethylbonzoylacrylyl 
chloride  affords  trans -a-benzoyl-p-2  :  4  :  6-trimelhyl- 
knzoylethylene,  m.  p.  61-5°,  whilst  benzene  and  maleic 
chloride  furnish  a  small  amount  of  trans -y-liydroxy- 
y y-diphenyl-Aa-butenoic  acid,  m.  p.  224°  (decomp.). 
tf-Di-'x-naphthoylethane  has  m.  p.  130 — 131°. 

H.  Burton. 

Condensation  of  benzoin  and  benzil  with  ethyl 
cyanoacetate.  J.  A.  McRae  and  A.  L.  Kuehner 
(J-  Amcr.  Chem.  Soc,  1930,  52,  3377—3382).— 
Benzoin  condenses  with  ethyl  cyanoacetate  in  presence 
of  alcoholic  sodium  ethoxide,  forming  a-cyano- 
y-hydroxy-fiy-diphenylcrotonolnctoiie,  m.  p.  141°,  and 
not  ctS-dicyano-py-diphcnyd-A^-butenc-aS-dicarboxvlic 
acid  as  stated  by  Haworth  (J.C.S.,  1909,95,  480).  The 
lactone  is  hydrolysed  by  slightly  diluted  sulphuric  acid 
at  130 — 140°  to  (3-benzoyl-P-phcnylpropionic  acid,  and 
converted  by  boiling  nitric  acid  into  a-cyano-fi- 
benzoyl- ,3-ru -nitrophenylacrylic  acid,  m.  p.  218 — 220° 
(decomp.)  after  softening  at  212°,  which  is  oxidised 
By  potassium  permanganate  in  aqueous  acetone  to 
3-nitrobenzil.  Oxidation  of  the  lactone  with  dilute 
nitric  acid  gives  a.-cyano-$-bcnzoylcinnamic  acid 
(+0-5CgHc),  m.  p.  116—117°  after  softening  at  112°, 
P-  (benzene-free)  135—136°,  also  obtained  by 
hydrolysis  of  ethyl  aL-cyano-p-bcnzoylcinnamate,  m.  p. 
'41°,  which  is  prepared  from  benzil  and  ethyl  cyano- 
lcetate  in  presence  of  alcohol  and  a  small  amount  of 
piperidine.  The  last-named  ester  and  the  above 
4  Q 


lactone  do  not  add  hydrogen  cyanide,  but  ethyl 
camphorylidenccyanoacetatc  (Forster  and  Withers, 
J.C.S.,  1912,  101,  1327)  does  so,  yielding  ethyl  2  :  3- 
C(CN)-CH(CN)-CO,Et 
|  “  QMo,  |  “  (I.) 

CH2-CMerC(OH)-CN 

dicyano-2-hydroxy-l  :  7  :  7 - trimeth yMicyclo - ( 1  :  2  :  2)- 
heptane-'S-cyanoacelats  (I),  m.  p.  202 — 204°,  [a]D 
+115-1°.  Benzoin  methyl  ether  and  ethyl  cyano¬ 
acetate  do  not  condense.  H.  Burton. 

Reaction  of  sodium  phenoxide  with  a-chloro- 
p-hydroxypropionic  acid.  C.  F.  Koelsch  (J. 
Amcr.  Chem.  Soc,  1930,  52,  3364— 3366).— The 
formation  of  a-hydroxy-P-phenoxy-  (main  product) 
and  P-hydroxy-a-phenoxy-propionic  acids  from  a- 
chloro-P-hydroxypropionic  acid  and  sodium  phenoxide 
is  confirmed  (cf.  this  vol.,  1038).  H.  Burton. 

Physical  identity  of  enantiomerides.  A.  N. 
Campbell  and  F.  C.  Garrow  (Trans.  Faraday  Soc., 
1930,  26,  560—564;  cf.  A.,  1929,  1370).— Slight 
differences  in  m.  p.,  solubility  in  water,  rotatory 
dispersion,  and  numerical  value  of  the  rotatory  power 
between  d-  and  Z-mandelic  acids  have  been  detected. 

R.  Cuthill. 

Anthracene-l-carboxylic  and  -1  : 5-dicarb- 
oxylic  acids  and  their  derivatives.  E.  A.  Coulson 
(J.C.S.,  1930,  1931 — 1936). — 1  :  5-Dicyanoanthra- 

quinonc,  obtained  in  83%  yield  when  1  : 5-dichloro- 
anthraquinonc,  phcnvlacetonitrilc,  and  cuprous  cyanide 
are  heated  at  230°  (bath),  is  hydrolysed  with  slightly 
diluted  sulphuric  acid  to  the  1  : 5-dicarboxylic  acid. 
Reduction  of  this  with  zino  dust  and  ammonia  gives 
anthracene-1  : 5-dicarboxylic  acid,  m.  p.  above  360°, 
converted  by  way  of  the  chloride  (formed  only  by  the 
action  of  phosphorus  pentachloridc  at  150°)  into  the 
ethyl  ester,  m.  p.  185°,  which  with  magnesium  methyl 
iodido  yiolds  1  :  o-di-a.-hydroxy\sopropyhinthracene, 
m.  p.  182-5°;  no  reaction  occurs  with  magnesium 
benzyl  chloride.  This  diol  is  dehydrated  by  dissolu¬ 
tion  in  boiling  acetic  acid  to  1  : 5-diisopropenyl- 
anthracenc,  m.  p.  121°,  oxidised  by  chromic  oxide  in 
acetic  acid  to  1  :  o-diacetylanthraquinone,  m.  p.  317° 
after  darkening  above  280°.  Methyl  anthracene-!- 
carboxylate,  m.  p.  108°,  forms  resinous  products  with 
the  above  Grignard  reagents.  When  treated  with 
bromine  in  cold  carbon  disulphide  it  gives  the  un¬ 
stable  9  :  10-dibro:no-9  :  10-dihvdro-derivative,  which 
when  crystallised  from  acetic  acid  passes  into  methyl 
10(or  9)-bromoaiithracene-l-carboxylate,  m.  p.  130°,  and 
on  treatment  with  pyridine  furnishes  unstable  1- 
carbomethoxy-9  :  10-dihydroanthranyl-9  :  10-dipyrid- 
inium  dibromide,  m.  p.  1S0°.  This  passes  readily 
by  loss  of  pyridine  hydrobromide  into  1-carbo- 
methoxyanthranyl-10(or  9 )-p>yridinium  bromide,  m.  p. 
271°  (decomp.)  ( dichromate ,  m.  p.  192°,  from  the 
bromide  and  aqueous  potassium  dichromate).  Bromin- 
ation  of  ethyl  anthracene-1 : 5-diearboxylate  in  boiling 
acetic  acid  gives  a  small  amount  of  ethyl  9 -bromo- 
anthracene-1  : 5-dicarboxylate,  m.  p.  117°;  prolonged 
action  of  chlorine  in  carbon  tetrachloride  furnishes 
impure,  unstable  9  :  10-dichloride,  m.  p.  125°.  Ethyl 
anthraquinone-1  :  o-dicarboxylate  has  m.  p.  155°.  The 
above  antliracenecarboxylic  esters  and  the  diol  show 
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brilliant  purple  fluorescence  when  illuminated  by  the 
carbon  arc.  H.  Burton. 

Scission  of  the  methylenedioxy-group  with 
aluminium  bromide.  E.  Mosettig  and  A.  Burger 
(J.  Amer.  Chem.  Soc.,  1930,  52,  2988—2994).— 
Methylene  ethers  give  the  corresponding  dihydroxy- 
derivatives  when  treated  with  aluminium  bromide  in 
nitrobenzene  at  0°  or  15°  and  subsequently  with  water. 
The  highest  yields  are  obtained  when  sufficient  of  the 
bromide  is  used  to  allow  of  the  intermediate  formation 

of  a  compound  of  the  type  ^<Co(AlBr3j^>^'^2' 
Methoxyl  and  ester  groups  are  stable  under  these  con¬ 
ditions  and  the  ethylene  ethers  of  pyrocatechol  and 
protocatechuic  acid  are  not  attacked  even  at  130°. 
Dihydroxy-derivatives  have  been  obtained,  in  the 
yields  given  in  parentheses,  from  piperonaldehyde 
(82%  of  the  theoretical),  piperonylic  acid  (92%), 
methyl  piperonylate  (58%),  acetopiperone  (48%),  and 
4-nitropyrocatechol  methylene  ether  (65%).  i-Tctra- 
hydroberberine  is  converted  into  the  base, 
Ci7H13N(OH)2(OMe)2  (Spiith  and  Mosettig,  A.,  1926, 
965).  6-Nitropiperonaldehyde  (Ekeley  and  Klemme, 
A.,  1928,  1375),  sodium  phenylacetate,  and  zinc  chlor¬ 
ide  in  acetic  anhydride  give  2-nitro-A  :  5-methylenedi- 
oxy-a-phtnylcinnamic  acid,  m.  p.  193 — 195°,  reduced 
by  ferrous  hydroxide  and  ammonia  to  the  2-amino- 
derivative,  yellow,  m.  p.  201 — 203°  (deeomp.)  (pink 
modification,  yellow  at  100°).  This  with  nitrous  acid 
and  finely  divided  copper  gives  2  :  3 -methylenedioxy- 
phenanthrene-9 -carboxylic  acid  (I),  m.  p.  259 — 260° 
(methyl  ester,  m.  p.  151 — 151-5°),  from  which  by  the 
new  method  2  :  Z-dihydroxyphenanthrene-9-carboxylic 
acid  (97%),  decomp.  280°,  is  obtained.  When  distilled 
under  reduced  pressure,  this  gives  2  :  2-dihydroxy  - 
phenanthrene,  m.  p.  158-5 — 159°.  Decarboxylation  of 
I  gives  2  :  3 -methylenedioxyphenanthrcnc,  m.  p.  93 — 
94°  ( picrate ,  m.  p.  151 — 152°),  which,  like  safrole,  iso- 
safrole,  piperonyl  alcohol,  and  its  benzoate,  fails  to 
give  a  crystalline  product  after  treatment  with 
aluminium  bromide  and  water.  H.  E.  F.  Notton. 

Constitution  of  phenolphthalein.  II.  Fading  of 
phenolphthalein  in  alkaline  solution.  H.  Lund 
(J.C.S.,  1930,  1844 — 1852). — The  velocity  coefficients 
of  the  reversible  reaction  C20H12O4"+OH' 
CagHjgOj'",  assumed  to  occur  during  the  fading  of 
phenolphthalein  in  alkaline  solution,  have  been  deter¬ 
mined  at  18°  by  spectrophotometric  measurements. 
It  is  assumed  that  the  concentration  of  the  bivalent 
ion  is  proportional  to  the  colour  intensity,  i.e.,  the 
extinction.  In  aqueous  sodium  hydroxide  solution 
increases  more  rapidly  than  the  hydroxyl-ion  concen¬ 
tration  (cf.  Biddle  and  Porter,  A.,  1915,  ii,  539);  in 
presence  of  2iV-sodium  chloride  k,  is  proportional  to 
the  hydroxyl-ion  concentration  and  the  absolute  values 
are  more  than  twice  those  in  aqueous  solution.  The 
value  of  ix  increases  from  0-0015  in  aqueous  solution 
to  0-0043  in  AT-sodium  chloride  for  0-01A7-sodium 
hydroxide,  whereas  k_l  increases  only  from  0-00065 
to  0-00090.  It  is  predicted  that  the  forward  reaction 
is  rather  sensitive  to  the  presence  of  salts,  whilst  the 
reverse  change  is  nearly  independent  of  electrolytes. 

Dimethylanilinephenolphthalein  in  an  excess  of 


alkali  fades  considerably  faster  than  phenolphthalein; 
the  reverse  reaction  is  slower.  The  salt  effect  is 
evaluated  as  being  approximately  half  that  for  phenol- 
phthalein.  The  above  salt  effects  are  in  agreement 
with  Bronsted’s  theory.  , 

Various  anomalies  in  the  behaviour  of  phenol-  1 
phthalein  are  explained  by  assuming  that  it  has  the 
character  of  an  amphoteric  ion, 

(OH-CgH4)2C-CgH4-COO-.  H.  Burtox. 

Pyrocatecholsulphonephthalein.  0.  B.  Wood 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3463— 3464) .-The 
colours  obtained  with  pyrocatecholsulphonephthalein 
(cf.  Moir,  A.,  1920,  ii,  628)  and  solutions  of  varying  p,  ! 
show  a  marked  tendency  to  change,  in  some  cases  even 
after  a  few  minutes.  It  is  essential  that  the  phthalein 
be  prepared  at  a  relatively  low  temperature;  at 
130 — 160°  insoluble  products  result.  H.  Burtox. 

Synthesis  of  cinnamaldehyde  and  its  homo- 
logues.  L.  Bert  and  P.  C.  Dorier  (Compt.  rend., 
1930,  191,  332 — 333). — y-Chloroallylbouzene  (A., 
1925,  i,  803)  is  converted  by  heating  with  potassium 
hydroxide  (3  mols.)  and  an  alcohol  into  a  einnamy! 
alkyl  ether,  from  which  cinnamyl  chloride  is 
formed  by  heating  with  concentrated  hydrochloric 
acid  under  pressure.  The  cinnamyl  chloride  yields 
cinnamaldehyde  when  heated  with  hexamethylene¬ 
tetramine  in  aqueous  alcohol.  The  following  homo 
logues  prepared  by  these  methods  are  described: 
cinnamyl  chlorides  :  o-methyl-,  b.  p.  123°/9-5  mm.,  d;1 
1-071,  <  1-575;  p -methyl-,  b.  p.  132°/13  mm,  if 
1-0465,  nff»  1-571 ;  2  :  4-dimethyl-,  b.  p.  135°/13  mo., 
d)30  1*1 10,  .«',?■»  1-566;  2  :  5-dimethyl-,  b.  p.  14171" 
mm.,  dj3  1-042,  1-570;  p-isoprqpyZ-,  b.  p.  150°/13 
mm.,  dj3  1-007,  1-551 ;  2-methyl-5-\sopropyl, 

b.  p.  154°/13  mm.,  df  1-002,  nf  1-550;  cinnm- 
aldehydes  :  o-methyl-,  b.  p.  137°/16  mm,  df  0-9855, 

Jig  1-5623  (semicarbazone,  m.  p.  217°) ;  p-methyl-.b.p- 
147 °/l 6  mm,  df  0-967,  nf,  1-547  (semicarbazone,  m.  p- 
243°) ;  2  :  4 -dimethyl-,  b.  p.  147°/15  mm,  df  1-005,  %" 
1-540  (semicarbazone,  m.  p.  231°);  2 : 5-dimethyl; 
b.  p.  151°/11  mm,  d\  0-9577,  n\>  1-534  (semicarbazone, 
m.  p.  256°) ;  p-iso propyl-,  b.  p.  156717  mm,  d) 
0-952,  n]?5  1-537  (semicarbazone,  m.  p.  219°);  A 
methyl-5-isopropyl -,  b.  p.  162711 — 15  mm.  (An 
b.  p.  are  corrected,  and  m.  p.  by  Maquenne  block.) 

R.  K.  Caluow- 

Ring  enlargement  with  diazomethane  in  the 
hydroaromatic  series.  E.  Mosettig  and  A. 
Burger  (J.  Amer.  Chem.  Soc,  1930,  52,  34ofr-j 
3463). — Treatment  of  cycZohexanone  with  etherca 
methyl-alcoholic  diazomethane  first  at  0°  and  tne 
at  the  ordinary  temperature  gives  eyefoheptano 
(main  product),  cyc/ooctanonc,  and  the  os  1 
C5HM>C<gH  .  The  oxide  (not  obtained  pure) »  j 
isomerised  by  distillation  over  a  small  amount  of 
chloride  into  hexahydrobcnzaldehyde,  and  givea  * 
piperidine  at  95 — 100°,  l-hydroxy-l-pipendmometaj 
cyc/ohexane  (?)  (hydrochloride,  m.  p.  194-a—  • 

cyc/oPentanone  is  converted  similarly  into  If? 
heptanone  (main  product)  and  -octanone.  ^ 
ketones  do  not  react  with  diazomethane  1U  ®I)S 
the  methyl  alcohol.  H-  BUR 
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Action  of  aluminium  chloride  on  arylaliphatic, 
aliphatic,  and  hydroaromatic  ketones  in  presence 
of  tertiary  aromatic  amines.  C.  Couktot  and  V. 
Ouperoff  (Compt.  rend.,  1930,  191,  416 — 418;  cf. 
this  vol.,  1184). — Acetophenone  and  aluminium 
chloride  in  the  presence  of  dimethylanilino  jdeld  50% 
of  triphenylbenzene,  styryl  methyl  ketone  gives  non- 
basic  resins,  whilst  phenyl  styryl  ketone  .at  30 — 40° 
affords  a  double  compound  with  dimothylaniline  (cf. 
A.,  1923,  i,  683),  which  undergoes  fission  at  91 — 92° 
to  give  leuco-malachite-green ;  a-indanono  gives 
exclusively  anhydrobisindanone  and  truxene.  Acetone, 
with  aluminium  chloride  and  dimothylaniline  at 
10°,  yields  the  kotol,  C9H1602,  which  is  probably  the 
precursor  of  phoronc  (cf.  Grignard  and  Fluchaire,  A., 
1928, 396) ;  propione  (diethyl  ketone)  at  40 — 50°  gives 
20%  of  dipropione  alcohol  identical  with  that  obtained 
.  by  Grignard  and  Fluchaire.  Of  the  hydroaromatic 
ketones  examined,  only  cyclohexanone  reacts  at 
|  40 — 50°  to  give  1 : 1-tetramethyldiaminodiphenyl- 

■  cycfohexane,  m.  p.  158°;  at  10—20°  cycfohexylene-2- 
'  ci/ciohcxanone  is  formed  exclusively.  ci/cfoPentanone 
at  15°  yields  no  isolablc  product,  but  at  0°  furnishes 
anhydrobiscydopentanono ;  cydoheptanone  yields 
cycfoheptylenecydohoptanone,  but  camphor  is  un¬ 
affected.  C.  W.  Shokpee. 

Cleavage  of  carbonyl  compounds  by  alkalis. 
I.  Trihalogenomethyl  ketones  of  the  mesitylene 
series.  R.  C.  Fuson  and  J.  T.  Walker  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3269— 3275).— The  fission  of 
ketones  by  alkali  is  presumed  to  involve  the  addition 
of  hydroxyl  ion  to  the  carbonyl  carbon  atom.  If  the 
substituents  on  the  adjacent  carbon  atom  are  suffi¬ 
ciently  “  negative,”  dissociation  then  occurs.  The 
2:4: 6-trimethylphenyl  trihalogenomethyl  ketones 
have  been  prepared  and  found  to  be  stable  towards 
alkali;  this  is  attributed  to  inhibition  of  addition 
reaction  at  the  carbonyl  group  through  the  presence  of 
two  ort/m-substituents. 

Treatment  of  acetomesityleno  with  sodium  hypo- 
bromite  solution  at  the  ordinary  temperature  affords 
woi-lribromo-2  :  4  :  6 -trimethylacetophenone  (I),  m.  p. 
68 '5 — 69°,  which  with  nitric  acid  ( d  1*6)  at  0°  gives  the 
3 : 5-dmfro-derivative,  m.  p.  114-6 — 115-1°  (corr.), 
also  obtained  from  3  :  5 -din ilroacelomesi tylene ,  m.  p. 
139-6 — 140-6°  (corr.),  and  sodium  hypobromite. 
Similar  treatment  of  2  :  4  :  6-trimethylphenaeyI  brom¬ 
ide  also  furnishes  I,  which  when  boiled  with  alcoholic 
silver  nitrate  and  the  mixture  then  decomposed  with 
sodium  hydroxide  solution  gives  p-/sodurylic  acid, 
ww u-Trichloro-2  :  4  :  6-lrime.lhylacetopheno7ie,  b.  p. 
130— 140°/5  mm.,  and  its  3  :  o-dmtro-derivative, 
m-  p.  100-1—100-6°  (corr.),  are  prepared  by  analogous 

I  methods  using  sodium  hypochlorite.  H.  Burton. 
Synthesis  by  means  of  magnesium  amyl 
halides.  II.  Reduction  of  benzophenone. 
W-  C.  Davies,  R.  S.  Dixon,  and  W.  J.  Jones  (J.C.S., 
1930, 1916 — 1921).— Treatment  of  magnesium  tt-amyl, 
dl-3-methylbutyl,  or  /.soamyl  bromide  with  benzo¬ 
phenone  in  ether  gives  benzhydrol  (main  product), 
benzpinacol,  and  the  appropriate  decane.  The 
formation  of  these  products  is  explained  by  the  follow- 
mg  changes  (cf.  Gomberg  and  Bachmann,  A.,  1927, 
24o,  1190;  Blicke  and  Powers,  this  vol.,  85;  Gilman 


and  Brown,  ibid.,  778):  R2CO-(-C,!H2,l+1-MgX — > 
•C„H2,l+1+-CR2-0-MgX  (I) ;  2-CR2-0-MgX^ 

(QR2-0-MgX)2— >gVO>Mg+ MgX2 ; 

2-C„H2„ + - — >-  C2„H4„ + 2 ;  C„H2,1+ j  -J-  -CR2-OMgX — > 

G„H2,1+CHR2-OjMgX.  In  the  above  reactions  a  deep 
red  coloration  is  first  produced,  probably  due  to  the 
formation  of  the  ketyl  I.  H.  Burton. 

Attempts  to  resolve  derivatives  of  fluorene. 
p-Aminobenzophenonehydrazone.  C.  W.  Ben¬ 
nett  and  W.  A.  Noyes  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3437 — 3440). — Reduction  of  2-aminofluorenone- 
hydrazone  with  zinc  dust  and  acetic  acid  gives  the 
monoacelyl  derivative,  m.  p.  219°,  of  2  :  9-diamino- 
fiuorene,  which  could  not  be  resolved  by  moans  of 
d-camphorsulphonic  acid,  ff-a-aminophenylacetic  acid, 
or  (Z-hydroxjeri  ethylene  camphor.  Nitration  of  9- 
acetamidofluorone  with  nitric  and  sulphuric  acids 
affords  probably  1 :  S-dinitro-9-acetamidofluorene,  m.  p. 
236—238°  (cf.  Schmidt  and  Stiitzel,  A.,  1910,  i,  29). 

p-Aminoacetophenonehydrazone,  m.  p.  139 — 140° 
(corresponding  azine,  m.  p.  225°),  is  oxidised  by  mer¬ 
curic  oxide  or  mercury  acetamide  in  various  solvents 
forming  a  purple  solution  of  the  corresponding  diazo¬ 
compound;  this  decomposes  readily  to  the  above 
azine.  H.  Burton. 

Electrolytic  reduction  of  ketones.  II.  Form¬ 
ation  of  hydrocarbons.  G.  Shima  (Mem.  Coll.  Sci, 
Kyoto,  1930,  A,  13,  315 — 322). — Optimum  yields 
(60—90%)  of  hydrocarbons  are  obtained  when 
ketones  are  reduced  eleotrolytically  in  a  modified 
form  of  the  apparatus  previously  described  (A.,  1929, 
521)  using  an  amalgamated  zinc  cathode,  a  mixture  of 
70 — 85%  sulphuric  acid  and  alcohol  as  the  cathode 
solution,  a  current  strength  of  15  amp.,  and  a  tem- 
ature  of  65 — 75°.  Thus,  benzoin  affords  mainly 
enzyl  together  with  small  amounts  of  stilbene  and 
deoxybenzoin  (■p-nitrophenylhydrazone,  m.  p.  163°); 
dibenzyl  is  also  produced  from  benzil  or  deoxy¬ 
benzoin.  Benzophenone,  p-methoxybenzophenone, 
phenyl  p-tolyl,  phenylp-cymyl,  and  phenyl  a-naphthyl 
ketones  all  give  the  corresponding  methanes.  The 
yield  of  benzyl-o-xylene,  m.  p.  33 — 34°  (from  phenyl 
o-xylyl  ketone),  is  much  smaller  than  those  of  benzyl- 
m-  and  -p-xylenes.  H.  Burton. 

Reduction  of  benzoin  with  sodium  amalgam 
and  alcohol.  A.  Weissberger  and  H.  Bach  (J.  pr. 
Chem.,  1930,  [iij,  127,  260— 262).— Reduction  of 
benzoin  with  4%  sodium  amalgam  and  aqueous 
alcohol  at  50°  in  an  atmosphere  of  nitrogen  gives 
much  improved  yields  of  hydro-  and  wohydro-benzoins. 
The  small  amount  of  by-product  formed  during  the 
reduction  (cf.  Breuer  and  Zincke,  A.,  1880,  116)  is 
probably  benzoinpinacol,  m.  p.  249 — 250°  (corr.)  (lit. 
233°),  since  when  this  is  heated  alone  or  with  alcoholic 
potassium  hydroxide,  a  mixture  of  benzoin  and 
probably  hydrobenzoin  is  obtained.  H.  Burton. 

Reactions  of  quinol  and  constitution  of  quin- 
hydrone.  T.  W.  Evans  and  W.  M.  Dehn  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3204— 3206).— Treatment  of 
quinol  with  sodium  iodate  in  cold,  aqueous  solution 
affords  an  almost  quantitative  yield  of  quinhydrone. 
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The  yield  is  not  so  good  in  presence  of  acetic  acid, 
whilst  in  presence  of  sodium  hydroxide  a  brown  dye 
results.  Varying  amounts  of  quinhydrone  are  also 
produced  when  quinol  is  oxidised  with  potassium 
permanganate  and  acetic  acid,  alkaline  potassium 
ferricyanide,  potassium  persulphate,  and  potassium 
bromate.  When  quinol  is  treated  with  a  hot  solution 
of  sodium  iodate,  a  40%  yield  of  p-benzoquinone  is 
produced. 

Addition  of  dioxan  to  a  saturated  solution  of  quinol 
in  ether  precipitates  an  additive  compound,  probably 
0:C2H4:o:OH-CgH4-OH,  m.  p.  (sealed  tube)  93 — 100°, 
the  existence  of  which  supports  the  analogous 
oxOnium  formula  for  quinhydrone  (Richter,  A.,  1911, 
i,  136).  H.  Burton. 

New  synthesis  in  the  1  : 2-naphthanthra- 
quinone  series.  H.  Waldmann  (J.  pr.  Chcm., 
1930,  [ii],  127,  195— 200).— 1  :  2-Naphthanthraquin- 
ones  are  prepared  by  ring  closure  of  l-benzoyl-2- 
naphthoic  acids,  which  are  obtained  by  the  Friedel- 
Crafts  reaction  with  benzene  derivatives  and  naphth¬ 
alene- 1  :  2-dicarboxylic  anhydride. 

[With  U.  Weiss.] — 1  :  2-Dicyanonaphthalenc  is 
formed  in  50%  yield  'when  small  amounts  of  sodium 
l-chloronaphthalcne-2-sulphonate  and  dry  potassium 
ferrocyanide  are  distilled  in  a  current  of  carbon 
dioxide.  Hydrolysis  of  the  dinitrile  with  aqueous- 
alcoholic  potassium  hydroxide  at  150°  gives  naphth¬ 
alene-1  :  2-dicarboxylic  acid,  the  anhydride  of  which 
reacts  with  benzene  in  presence  of  aluminium 
chloride,  forming  l-benzoyl-2-naphthoic  acid,  m.  p. 
219- — 220°.  Fusion  of  this  with  potassium  hydroxide 
at  300°  affords  benzoic  and  p-naphthoic  acids.  Ring 
closure  of  the  keto-acid  is  accomplished  by  phos¬ 
phorus  pentachloride  at  120°,  whereby  1  :  2-naphth- 
anthraquinone,  m.  p.  168°,  results.  With  sulphuric 
acid,  ring  closure  is  accompanied  by  sulphonation. 
The  Friedel-Crafts  reaction  with  naphthalene- 1 :  2-di¬ 
carboxylic  anhydride  and  chlorobenzene  yields 
\-p-chlorobenzoyl-2-naphthoic  acid,  m.  p.  249°  (potass¬ 
ium  hydroxide  fusion  product,  p-naphthoic  acid), 
which  when  heated  with  phosphoric  oxide  gives 
Q-ckloro-l  :  2-naphthanthraquinone,  m.  p.  222°.  The 
chloro-compound  gives  a  red  vat  with  alkaline 
sodium  hyposulphite.  H.  Burton. 

Derivatives  of  naphthanthraquinone.  H. 
Waldmann  (J.  pr.  Chem.,  1930,  [ii],  127,  201— 
209). — Various  halogeno-  and  amino-naphthanthra- 
quinones  and  condensation  products  of  6(or  7)-bromo- 
1  : 2-naphanthraquinone  with  1-amino-  and  1  :  5-di- 
amino-anthraquinones  are  described. 

[With  G.  Steskal.] — 4-Bromophthalic  anhydride 
and  naphthalene  react  in  presence  of  benzene  and 
aluminium  chloride,  forming  4(or  b)-bromo-2-naph- 
thoy  I  benzoic  acid,  m.  p.  20S°,  which  when  warmed  -with 
sulphuric  acid  at  58 — 60°  gives  (6  or  l)-bromo-\  :  2- 
naph  thanthraq uinone,  m.  p.  22S°,  together  with  a 
small  amount  of  sulphonated  product.  Prolonged 
interaction  of  this  bromo-dcrivative  with  1 -amino-  and 
1  :  5-diamino-anthraquinone  in  presence  of  naphthal¬ 
ene,  sodium  acetate,  and  copper  chloride  affords 
6  -  ( 1  -  anthraqu  i  nonylam  ino)  -1:2-  naphthanthraquinone 
and  1  :  5-di-(§-naphthanthraqiiinonylamino)anthra - 
quinone,  respectively.  These  secondary  amines  dye 


cotton  -with  a  red  shade  from  an  allvaline  vat.  Pro- 
longed  treatment  of  the  bromo-dcrivative  with  con¬ 
centrated  ammonia  and  copper  chloride  at  190°  yields 
6(or  l)-amino-l  :  2-naphlhanlhraquinone,  m.  p.  240’. 
3-Amino-l  :  2-,  m.  p.  254°,  and  1  :  6(or  l)-diamino- 
2  :  3-naphihanthraqui  nones,  m.  p.  307°,  aro  prepared 
similarly  from  3-chloro-l  :  2-,  m.  p.  207-5°  (Heller,  A., 
1912,  i,  357),  and  6(or  7)-chloro-l-hydroxy-2 : 3- 
naphthanthraquinones,  respectively.  The  Friedel- 
Crafts  reaction  with  4-chlorophthalic  anhydride  and 
1-chloronaphthalene  gives  4(or  5)-chloro-2-i' -ckloro- 
naphthoylbenzoic  acid,  m.  p.  199°,  converted  by  treat¬ 
ment  with  sulphuric  acid  at  65 — 75°  into  3  :  G(or  7)- 
dichloro-1  :  2-naphthanthraqidnone,  m.  p.  155°.  Treat¬ 
ment  of  4(or  5)-chloro-2-naphthoylbenzoic  acid  (G.P. 
234,917)  with  sulphuric  acid  at  58 — 60°  furnishes  a 
chloronaphthanthraquinonesulphonic  acid,  which  with 
sodium  chlorate  and  dilute  hydrochloric  acid  affords 
a  dichloro-1  : 2-napihthanthraquinone,  m.  p.  204°. 
When  3:4:5:  6-tetrachloro-2-naphthoylbenzoic  acid 
is  heated  with  phosphoric  oxide  and  kieselguhr  at 
250°,  5:6:7:  S-tetrachloro-1  :  2 -naphllian thraq u  'mom, 
m.  p.  253°,  results.  The  last-named  substance  is 
formed  in  small  amount,  together  with  a  substance, 
m.  p.  150°,  when  the  keto-acid  is  heated  in  a  current 
of  carbon  dioxide.  H.  Burton. 


Bilirubin.  II.  Coloured  oxidation  stages  of 
bilirubin  and  their  behaviour  with  changes  in 
hydrogen-ion  concentration,  m.  Effect  of 
radiated  energy  on  bilirubin.  IV.  Solubility 
of  bilirubin  and  of  its  coloured  oxidation  pro¬ 
ducts,  and  their  treatment  with  reducing  and 
condensing  agents.  V.  Properties  of  the  bile 
pigments.  VI.  Detection  and  determination  of 
bilirubin  and  of  the  coloured  oxidation  products. 
W.  Kerppola  and  E.  Leikola  (Skand.  Arch.  Physiol., 
1929,  55,  70—77,  78—86,  87—90,  25S— 259,  260— 
265;  Chem.  Zentr,,  1929,  i,  1571— 1572).— H.  The 
colour  of  bilirubin  varies  with  the  pu  of  the  solution. 
On  treating  a  solution  in  chloroform  with  increasing 
amounts  of  hydrochloric  acid  and  sodium  nitrite,  the 
colour  changes  from  reddish-yellow,  through  shades  of 
violet,  to  ochre-yellow ;  finally,  the  solution  is  de¬ 
colorised.  The  plt  values  corresponding  with  each 
colour  have  been  determined. 

III.  The  colour  of  air-dried  bilirubin  and  of  a 

solution  in  glycerol  is  unchanged  by  exposure  to 
ultra-violet  light  for  many  hours.  In  chloroform,  the 
solution  is  decolorised  in  a  few  minutes.  The  same 
changes  occur  in  all  liquids,  but  the  velocities  are 
different.  Daylight  acts  most  strongly  in  alkali* 
solution.  X-Rays  and  the  radiations  from  radium 
act  more  slowly.  The  colours  vary  with  the  pu  of 
solution.  _  . 

IV.  The  effect  of  reducing  and  condensing  agen  = 

on  the  colour  of  the  oxidation  products  of  bilirubin  n 
tabulated.  , .  ,  M 

V.  In  strongly  alkaline  solution,  bilirubin  red 

phosphotungstic  acid  to  the  blue  pentoxide.  Bihru 
and  biliverdin  both  migrate  to  the  anode.  , 

VI.  A  critical  discussion  of  the  usual  metho  » 

determination.  L.  S.  Theoba 


Partial  dehydrogenation  of  a-  and 
W.  A.  Jacobs  and  E.  E.  Fleck  (J.  Biol.  Chem., 
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88, 137 — 152). — (3-Amyrin  benzoate,  when  heated  with 
1  sulpliur  at  220 — -230°,  yielded  a  compound,  C37H4s02S, 
m.  p.  224 — 225°,  [a]f;  -f-96°  in  pyridine,  which  was 
hydrolysed  to  a  compound,  C30H44OS,  m.  p.  200 — 201°, 
[bJ"  +8S°  in  pyridine  (also  obtained  directly  by 
heating  (3-amyrin  with  sulphur  at  200 — 210°).  The 
above  dehydroamyrin  benzoate  by  oxidation  with 
permanganate  and  hydrolysis  with  potassium  hydr¬ 
oxide  gave  a  lactone,  C^H^O^  m.  p.  299 — 300° 
(deeomp.),  [ajg  —14°  in  pyridine,  and  a  lcetonc, 
S  CS0H4GO3,  m.  p.  274—275°,  [«]*  -127°  in  pyridine. 
The  lactone  afforded  an  acetate,  m.  p.  269 — 271°,  and 
a  benzoate,  m.  p.  292 — 293°  (also  isolated  from  the 
crude  oxidation  product),  and  was  hydrolysed  with 
difficulty  to  the  acid,  m.  p.  237 — 238°,  [#JR  +96°  in 
pyridine.  The  ketone  [oxime,  m.  p.  234 — 236° 
(decomp.) ;  acetate ,  m.  p.  231—232° ;  benzoate  (also 
:  from  above  oxidation  product),  m.  p.  261 — 262°, 

[aj»  —77°  in  pyridine]  was  reduced  with  zinc  and 
hydrochloric  acid  to  a  compound,  C30H4o02,  m.  p. 

'  155 — 160°  (impure),  and  was  hydrogenated  to  a  mix¬ 

ture  of  isomerides  having  the  approximate  empirical 
composition  of  amyrin.  Dehydro- u-amyrin  benzoate, 
C37H5202,  m.  p.  171—172°,  [a]?,’  +3046  in  pyridine, 
was  obtained  by  heating  a-amyrin  benzoate  with 
sulphur  at  220 — 230°  or  by  benzoylating  the  product 
which  resulted  from  heating  a-amyrin  with  sulphur 
at  200 — 210°,  and  was  hydrolysed  with  alcoholic 
potassium  hydroxide  to  dehydro-a-amyrin,  C-^H^O, 
ra.  p.  162 — 163°,  [a]],  +358°  in  pyridine;  this  was 
oxidised  with  chromic  acid  to  dehydro- u-arny rone, 
CjgHigO,  m.  p.  133—134°,  [a]']?  +4i2°  in  pyridine 
(oxime,  m.  p.  233—235°).  C.  R.  Harington. 

Saponins.  V.  Partial  dehydrogenation  of 
hederagenin.  W.  A.  Jacobs  and  E.  E.  Fleck 
(J.  Biol.  Chem.,  1930,  88,  153 — 161). — Hederagenin 
methyl  ester  and  methyl  hedraganate,  C31H60O2  (A., 
1926,  1250),  have  both  been  hydrolysed  by  heating 
with  10%  alcoholic  potassium  hydroxide  at  120 — 
130°,  yielding  in  the  latter  case  hedraganic  acid,  m.  p. 
242—243°.  Methyl  hedraganate  gave,  when  heated 
with  sulphur  at  215 — 220°,  a  compound,  CjjH^OjS, 
21.  p.  137 — 138°,  in  which  the  sulphur  and  the  ester 
group  were  both  stable  towards  boiling  alkali; 
oxidation  of  this  compound  with  permanganate 
afforded  a  lactone  ester,  C31H4405,  m.  p.  274—275°, 
Hi?  — 16°  in  pyridine,  and  a  keto-ester,  C31H4604, 
m.  p.  202 — 204°,  [a]jj  —184°  in  pyridine  (oxime,  m.  p. 
236 — 237°).  Treatment  of  the  lactone  ester  with 
dilute  sodium  hydroxide  yielded  the  lactone  acid,  m.  p. 
253 — 256°,  whilst  hydrolysis  with  10%  potassium 
hydroxide  also  eliminated  carbon  dioxide  giving  the 
acid,  C20HuO4,  m.  p.  209—210°.  Neither  the  lactone 
ester  nor  the  keto-cster  could  be  acylated.  The 
keto-ester  was  hydrolysed  with  dilute  sodium  hydr¬ 
oxide  to  the  acid,  m.  p.  181 — 185°  (decomp.),  and,  with 
10%  potassium  hydroxide,  lost  carbon  dioxide  to  give 
a  neutral  compound,  C2aH4202,  m.  p.  262—264°.  The 
I  degradation  is  evidently  closely  analogous  to  that  of 
f  P-amyrin  (ef.  preceding  abstract).  The  increased 
lability  of  the  ester  group  in  the  products  obtained 
by  oxidative  removal  of  sulphur  from  the  compound 
Qu^«02S  suggests  that  the  sulphur  in  the  latter  is 
attached  to  that  carbon  atom  which  forms  the  lactone 


and  the  carbonyl  groups  of  tho  respective  oxidation 
products.  C.  R.  Harington. 

Optical  activity  and  the  polarity  of  substituent 
groups.  XIV.  Influence  of  substituent  poles 
and  dipoles  on  the  rotatory  power  of  menthyl 
acetate.  H.  G.  Rule,  R.  H.  Thompson,  and  (in 
part)  A.  Robertson  (J.C.S.,  1930,  18S7— 1894).— 
The  values  previously  obtained  (A.,  1925,  ii,  1120)  for 
the  rotatory  powers  of  Z-menthyl  esters  of  mono- 
substituted  acetic  acids  are  discussed  in  conjunction 
with  the  dipolar  character  of  the  substituents. 
Introduction  of  an  electronegative  substituent  is 
regarded  as  creating  a  positive  field,  and  an  electro¬ 
positive  substituent  a  negative  field,  in  that  part  of  tho 
molecule  to  which  it  is  attached.  The  magnitude  of 
the  negative  rotatory  power  of  a  Z-menthyl  acetate 
rises  with  increasing  strength  of  the  positive  field 
exerted  at  the  asymmetric  atom  by  the  substituent ; 
conversely,  a  negative  field  will  lead  to  a  diminished 
rotatory  power.  These  deductions  arc  illustrated  by 
the  following  observations.  The  rotatory  power  of 
sodium  Z-menthyl  malonate  (superimposed  negative 
field  caused  by  ionisation)  is  lower  than  that  of  the 
hydrogen  ester.  The  value  for  1  -menthyl  dimethyl- 
aminoacetate,  b.  p.  132°/9  mm.,  df  0  0357,  [Jf]“n 
—185-5°,  —201°  in  alcohol,  is  slightly  lower  than  that 
for  Z-menthyl  acetate,  but  increases  for  the  hydro¬ 
chloride,  m.  p.  169°,  [j1/|*(i1  —207°  in  alcohol,  and  the 
melhiodide,  m.  p.  above  250°,  [J/JSq,  —208°  in  alcohol. 
A  similar  relationship  exists  for  Z-menthyl  diethyl- 
aminoacetate,  b.  p.  142-5 — 143°/9  mm.,  its  hydro¬ 
chloride,  m.  p.  127°  (lit.  108°),  and  methiodide,  m.  p. 
161 — 162°  (lit.  157°).  Z-Menthyl  chloroacetatc  and 
aqueous-alcoholic  sodium  sulphite  give  l-menthyl 
suljdioacetale  (+2H20),  [Jfjg,;,  —210°  in  water,  the 
rotatory  power  of  which  is  somewhat  high.  This 
relatively  high  value  may  be  partly  due  to  the  powerful 
electronegative  character  of  the  sulpho-group,  which 
contains  two  semipolar  double  linkings  arranged  with 
their  positive  poles  directed  towards  the  menthyl 
group.  H.  Burton. 

Optical  activity  and  the  polarity  of  sub¬ 
stituent  groups.  XV.  Phenyl  -  substituted 
esters  and  ethers  of  l-menthol  and  (3-octyl 
alcohol.  H.  G.  Rule  and  J.  Bain  (J.C.S.,  1930, 
1894—1903). — The  Z-menthyl  and  %  octyl  ethers  of 
mono-,  di-,  and  tri-phenylcarbinol,  and  the  [3 -octyl 
esters  of  mono-,  di-,  and  tri-phenylacetic  acid  have 
been  prepared  and  their  rotatory  powers  determined 
for  light  of  four  different  wave-lengths.  Comparison 
with  tho  analogous  non-phenylated  compounds  shows 
that  the  rotatory  power  increases  with  successive 
introduction  of  two  phenyl  groups  and  then  decreases 
with  a  third  phenyl  group.  With  tho  exception  of 
Z-menthyl  triphenylmethyl  ether,  this  decrease  is  so 
pronounced  that  an  inversion  of  sign  results.  The 
variations  in  rotatory  powers  of  the  phenylated  acetic 
acids  do  not  correspond  with  alterations  in  the 
strengths  of  the  acids;  molar  conductivity  deter¬ 
minations  with  aqueous-alcoholic  solutions  of  the  acids 
at  20°  show  that  triphenylaeetie  acid  Ls  the  strongest 
of  the  series.  The  statements  in  the  literature  (Elbs 
and  Toller,  A.,  1886,  352 ;  Sehmidlin  and  Hodgson, 
A.,  1908,  i,  170)  describing  it  as  an  extremely  weak 
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acid  are,  therefore,  incorrect.  The  diminished 
rotatory  powers  of  compounds  containing  the  tri¬ 
phenylmethyl  group  are  assumed  to  be  due  to  the  close 
proximity  of  this  group  and  the  active  complex.  The 
abnormally  low  rotatory  power  of  Z-menthyl  8-phenyl- 
valerate  (Rupe  and  Mtinter,  A.,  1909,  i,  928)  is  probably 
due  to  the  proximity  of  the  phenyl  and  menthyl 
groups,  owing  to  the  normal  bending  of  the  carbon 
chain. 

The  following  ethers  are  prepared  from  the  requisite 
chloride  and  alcohol :  Z-mcnthvl  triphenylmethyl, 
m.  p.  136°;  triphenylmethyl  1  -$-oclyl,  b.  p.  178°/0-3 
mm.,  df  1-026 ;  d-bornyl  triphenylmethyl ,  m.  p.  116°; 
1  -menthyl  diphenyhnethyl,  m.  p.  67° :  diphemylmethyl 
l-P-octyl,  b.  p.  202°/10  mm.,  df  0-9675;  benzyl 
1  -f>-octyl,  b.  p.  154718  mm.,  df  0-8974.  1 -fr-Octyl 
phenylacetate,  b.  p.  174°/12  mm.,  df  0-9578,  d -$-oclyl 
diphenylacelate,  b.  p.  221°/17  mm.,  df  0-9974,  and 
d -f-octyl  IriphenylacelcUe,  b.  p.  206°/0-03  mm.,  are 
obtained  by  the  acid  chloride  method. 

H.  Burton. 

Preparation  of  thymol  from  piperitone.  S. 
Kimura  (J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  301b). 
— Pure  Z-piperitone  may  be  extracted  from  eucalyptus 
oil  by  treatment  with  a  concentrated  solution  of 
resorcinol  or  sodium  salicylate  followed  by  steam- 
distillation. 

The  oxidation  of  piperitone  with  ferric  chloride  in 
acetic  acid  solution  using  manganese  salts  as  catalyst 
gives  a  maximal  yield  of  48 — 53%  of  thymol  during 
5 — 6  lira,  heating  with  gentle  boiling.  The  concen¬ 
tration  of  acetic  acid  had  no  influence  at  above  20%, 
and  the  yield  of  thymol  at  first  increased  with 
increasing  amount  of  ferric  chloride,  but  decreased 
with  a  large  excess.  C.  W.  Shoppee. 

Reduction  of  piperitone  with  aluminium 
amalgam.  S.  Kimura  (J.  Soc.  Chem.  Ind.  Japan, 
1930,  33,  301 — 302b). — Z-Piperitone  is  reduced  by 
aluminium  amalgam  to  a  ketone,  C20HMO2,  m.  p.  125 — 
126°,  but  sodium  amalgam  affords  the  ketone 
C20Hg^O2,  m.  p.  166 — 167°,  also  obtained  together 
with  the  isomeride,  m.  p.  135 — 136°,  from  JZ-piperi tone 
by  reduction  with  aluminium  amalgam ;  the 
isomerides,  m.  p.  166 — 167°  and  135 — 136°,  are 
identical  with  the  ketones  previously  obtained  by 
Smith  and  Penfold  (1921)  by  reduction  of  piperitone 
with  sodium  or  sodium  amalgam.  The  use  of  alum¬ 
inium  amalgam  appears  to  avert  racemisation. 

C.  W.  Shoppee. 

Oxidation  of  rf-A3-carene  and  a-pinene  with 
benzoyl  hydrogen  peroxide  and  peracetic  acid. 
B.  A.  Arbusov  and  B.  M.  Michailov  (J.  pr.  Chem., 
1930,  [ii],  127,  1 — 15). — Partly  an  account  of  work 
previously  reviewed  (this  vol.,  1044).  The  following  is 
new.  Oxidation  of  d-A3-carene  with  peracetic  acid 
in  acetic  acid  solution  gives  mainly  the  acetate,  b.  p. 
134 — 141711  mm.  (probably  a  mixture),  of  d- A3- 
carene  [3-glycol.  When  the  oxidation  is  carried  out  in 
ether  the  chief  product  is  «Z-A3-carene  oxide,  b.  p. 
75-5 — 77710  mm.,  identical  with  that  previously 
described  (Zoc.  cil.) ;  a  very  small  amount  of  glycol 
acetate  is  produced.  These  results  do  not  agree  with 
Boeseken’s  views  (A.,  1928,  734)  of  the  mode  of  action 
of  peracetic  acid.  It  is,  however,  pointed  out  that. 


unlike  Boeseken,  the  authors  have  used  peracetic  acid 
free  from  sulphuric  acid. 

a-Pinene  is  oxidised  by  peracetic  acid  in  ether  to  the 
oxide  (8S-6%  of  the  theoretical) ;  in  chloroform,  a 
mixture  of  the  oxide  (main  product),  glycol  acetate, 
and  high-boiling  material  results.  Similar  high- 
boiling  products  are  formed  when  a-pinene  oxide  is 
treated  with  acetic  acid.  Prolonged  treatment  of 
<Z-A3-carene  oxide  with  acetic  acid  containing  a  small 
amount  of  sulphuric  acid  gives  mainly  unchanged 
material  together  with  a  small  amount  of  high-boiling 
material  (not  identical  with  the  glycol  acetate). 

H.  Burton. 

Transformation  of  camphene  into  isobornyl 
esters  and  decomposition  of  bornyl  and  iso¬ 
bornyl  esters  to  camphene.  G.  Brus  and  J. 
Vebra  (Compt.  rend.,  1930,  191,  267 — 270).— The 
reaction  between  camphene  and  formic  or  acetic  acid 
in  presence  of  phosphoric  or  50%  sulphuric  acid  is 
shown  to  be  reversible.  Quantitative  yields  of  iso¬ 
bornyl  formate  or  acetate  are,  therefore,  not  obtained. 
The  yields  of  crude  products  are,  however,  94 — 98%. 
When  isobornyl  formate  (10  parts)  is  distilled  with 
phosphoric  acid  (1  part)  at  20  mm.,  formic  acid, 
camphene  (86%  of  the  theoretical  amount),  and  a 
small  amount  (7%)  of  a  diterpene,  C20H32,  b.  p.  125— 
13071  mm.,  are  obtained.  Bornyl  formate  and  acetate, 
and  isobornyl  acetate  are  decomposed  similarly,  and 
sulphuric  acid,  zinc  chloride,  or  antimony  trichloride 
can  be  used  in  place  of  phosphoric  acid. 

H.  Burton. 

Solubilisation  of  some  metallic  salts  of  cam- 
phorcarboxylic  acid  in  organic  solvents.  E 
Picon  (Compt.  rend.,  1930,  191,  137— 139).— The 
neutral  anhydrous  camphorcarboxylates  of  neo¬ 
dymium,  cerium,  bismuth,  gold,  and  uranium  are 
soluble  in  the  usual  organic  solvents  and  in  olive  oil. 
The  camphorcarboxylates  of  calcium,  copper,  zinc, 
lead,  and  mercury  become  soluble  after  treatment 
with  boiling  benzene;  such  treatment  doe.?  not 
increase  the  solubilities  of  the  sodium,  magnesium,  and 
manganese  salts.  C.  C.  N.  Vass. 

Treatment  of  cedrene  with  mercuric  acetate. 
J.  Bell  (J.C.S.,  1930,  1908— 1910).— Prolonged  treat¬ 
ment  of  cedrene  with  aqueous  mercuric  acetate  affords 
an  organo-mercury  compound,  C16H28OcHg2,  ni.  p. 
193 — 195°  (decomp.),  which  is  possibly  a  mixture, 
mercurous  acetate  being  precipitated.  Oxidation  of 
cedrene  with  mercuric  oxide  in  glacial  acetic  acid  gives 
a  saturated  alcohol,  C15H„gO,  b.  p.  140— 150°/10  nun.. 
df  0-9872,  nf,  1-5071,  which  is  probably  the  same 
product  as  is  obtained  by  oxidation  of  cedrene  with 
hydrogen  peroxide  (Henderson  and  Sword)  an 
apparently  identical  with  .i-cedrol  (Semmler  and  Mayer, 
A.,  1912,  i,  479).  J.  W.  Baker. 

Sagittol.  A  new  sesquiterpene  alcohol.  E. 
Yanoysky  (J.  Amer.  Chem.  Soc.,  1930,  52,  3*40- 
3448). — Distillation  of  the  roots  of  Balsamom u 
sagitta  (Pursh),  Nutt.,  with  steam  gives  about  0-5  ,-c >  L 
dry  cortex)  of  sagittol,  C15H260,  m.  p.  77  78  ,  l*$ 
+26-15°  in  alcohol  (acetate).  H.  BuRTO.v 

Caryophyllene  series.  III.  Clovene  akoho 
and  a-caryophyllene  alcohol.  J ■  Bell  and  •  • 
Henderson  (J.C.S.,  1930,  1971— 1975).— The  l«luld 
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by-product  obtained  in  the  preparation  of  caryo- 
phyllene  dihydrochloride  (A.,  1929,  931)  is  now  shown 
to  be  a  monohydrochloride,  since  it  is  converted  by 
the  action  of  silver  acetate  in  glacial  acetic  acid  and 
subsequent  hydrolysis  into  a  mixture  of  clovene  and 
a  tricyclic  sesquiterpene  alcohol ,  C15H20O,  b.  p.  146 — 
151710  mm.,  df  0-9934,  wjj  1-5039.  The  same 
alcohol  is  obtained  by  similar  action  of  silver  acetate 
on  the  product  obtained  by  saturating  clovene  in  dry 
ether  with  dry  hydrogen  chloride  at  0°.  Dehydration 
of  a-caryophyllene  alcohol  either  with  phosphoric 
oxide  or  anhydrous  oxalic  acid  yields  a  hydrocarbon 
the  physical  constants  of  which,  b.  p.  118 — 123712 
mm.,  df  0-9252,  n'J  1-5000,  are  closely  similar  to  those 
of  clovene.  The  action  of  phosphorus  pentacliloride  on 
a-caryophyllene  alcohol  affords  no  crystalline  chloro- 
derivative  similar  to  that  obtained  from  the  (3-alcohol 
(Wallach  and  Walker,  A.,  1893,  i,  101),  indicating  that 
the  a-  and  (3-alcohols  are  structural  isomerides.  This 
view  is  confirmed  by  oxidation  of  the  two  alcohols 
with  Beckmann’s  chromic  acid  mixture.  (3-Caryo- 
phylleue  alcohol  gives  a  viscous  oily  acid,  010H12O3 
[methyl  ester,  b.  p.  170 — 180°/10  mm.;  silver  salt), 
whilst  a-caryophyllene  alcohol  yields  a  crystalline 
diearboxylic  acid,  C13H2404,  m.  p.  187°  (yielding  an 
anhydride,  m.  p.  49-5  ,  when  heated  above  its  m.  p.), 
identical  with  an  acid  obtained  by  similar  oxidation  of 
the  sesquiterpene  by-product  formed  in  the  hydration 
of  caryophyllene  (Ruzieka).  J.  W.  Baker. 

a-Tetrahydrofurfuryl  chloride  and  ethers. 
W.  R.  Kirner  (J.  Amer.  Cliem.  Soc.,  1930,  52,  3251 — 
3256). — a-Tetrahydrofurfuryl  chloride,  b.  p.  149 — 
149-o7721  mm.,  df  1-1102,  nf  1-4560,  prepared  from 
the  corresponding  alcohol  by  Darzens’  method,  is 
more  stable  and  less  reactive  than  furfuryl  chloride. 
The  following  a-telrahydrofurfuryl  alkyl  ethers  are 
prepared  from  tetrahydrofurfuryl  alcohol  and  the 
requisite  alkyl  halide  (usually  bromide)  in  presence  of 
powdered  potassium  hydroxide  :  methyl,  b.  p.  140 — 
1417715-5  mm.,  df  0-9640,  nf,  1-4292;  ethyl,  b.  p. 
152— 1547726  mm.,  df  0-9386,  nf,  1-4298;  n-propyl, 
b.  p.  175—176-57728  mm.,  df  0-9248,  nf,  1-4313; 
n -butyl,  b.  p.  194-5—1967721  mm.,  df  0-9150,  nf 
1-4357 ;  isoamyl,  b.  p.  209— 210°  (corr.)/718  mm., 
86-5—87-5710  mm.,  df  0-9040,  nf,  1-4370:  n -hexyl, 
b.  p.  231— 233o/70S  mm..  107-5—108-5710  mm., 
df  0-9019,  nf,  1-4407;  allyl,  b.  p.  179-5—1817707 
nun.,  df  0-9571,  nf  1-4498,  and  benzyl,  b.  p.  141-5— 
143o/10  mm.,  df  1-0484,  nf,  1-5174.  Several  of  the 
ethers  show  anaesthetic  action  when  injected  peritone- 
ally  into  mice  and  guinea-pigs.  H.  Burton. 

Methylfurfuraldehyde  oxide  as  a  by-product 
in  the  preparation  of  hydroxymethylfurfuralde- 
hyde.  J.  P.  c.  Chandrasena  (J.C.S.,  1930,  2035).— 

In  the  preparation  of  hydroxymethylfurfuraldehyde 
by  heating  together  sucrose  and  oxalic  acid  in  aqueous 
solution  under  3  atm.  pressure  (Troje,  A.,  1925,  ii, 
1210)  a  by-product,  C12H10O5,  m.  p.  120°,  apparently 
identical  with  methylfurfuraldehyde  oxide  (Kier- 
mayer,  A.,  1896,  i,  144),  is  obtained.  Oxidation  with 
cold  alkaline  permanganate  or  2A7-nitric  acid  con¬ 
verts  it  into  oxalic  acid,  but  hot  alkaline  permanganate 
gives  an  unidentified  substance,  not  melting  at  250  . 

.  J.  W.  Baker. 


Preliminary  formation  of  additive  compounds 
in  substitution  reactions  of  aromatic  types. 
Bromination  of  ethyl  2-furylacrylate.  H.  Gil¬ 
man  and  G.  F.  Wright  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3349 — 3353). — When  ethyl  (3-2-furylacrylate 

(1  mol.)  is  treated  with  bromine  (1  mol.)  in  carbon 
disulphide  at  the  ordinary  temperature  and  the 
solution  cooled  to  —10°,  a  dibromide,  m.  p.  70°, 
separates.  Treatment  of  this  with  zinc  dust  and 
alcohol  regenerates  the  original  ester,  whilst  decom¬ 
position  with  alcoholic  potassium  hydroxide  and 
subsequent  hydrolysis  affords  5-bromofurylacrylic 
acid  (this  vol.,  479).  The  dibromide  readily  loses 
hydrogen  bromide  yielding  ethyl  5-bromofuryl- 
acrylate.  H.  Burton. 

Tea  tannin  from  green  tea.  M.  Tsujimura  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1930,  14,  63 — 
69). — From  green  tea  a  new  tannin  has  been  isolated 
(procedure  described  in  detail)  closely  resembling 
that  described  by  Deuss  (A.,  1923,  i,  1046).  Tea 
tannin,  C»2H18O10(+2H2O),  [a]fj  -162-5°  in  alcohol, 
gives  a  blue  colour  with  ferric  chloride,  but  not  the 
ilavonc  reaction  with  magnesium  and  hydrochloric 
acid ;  it  is  gradually  oxidised  in  air.  By  liydrolysis 
with  5%  sulphuric  acid  it  affords  gallic  acid,  m.  p. 
237°,  and  a  reddish-brown  substance  which  yields 
phloroglucinol  when  heated  with  50%  potassium 
hydroxide  at  180°.  Treatment  of  the  tannin  with 
cold  acetic  anhydride  and  a  traco  of  sulphuric  acid 
or  with  acetic  anhydride  and  anhydrous  sodium 
acetate  at  100°  yields  a  hepla-acelyl  derivative, 
C22H1103(0Ac)-,  [a]u  —100°  in  benzene,  which 
appears  to  contain  0-5 — 1  mol.  H20.  It  is  suggested 
that  tea  tannin  is  the  gallic  ester  of  tea  catechin  (cf. 
A.,  1929,  934).  C.  W.  Shoppee. 

Synthesis  and  constitution  of  scutellarein.  F. 
Wessely  and  G.  H.  Moser  (Monatsh.,  1930,  56, 
97 — 105 ;  cf.  Robinson  and  Schwarzenbach,  this  vol., 
785). — 2  : 5-Dimethoxyresorcinol  (Baker,  Nodzu,  and 
Robinson,  A.,  1929,  326)  is  converted  into  2  : 4 -di- 
hydroxy-3  :  Q-dimethoxy acetophenone,  m.  p.  129°,  by 
condensation  with  acetonitrile  in  presence  of  zinc 
chloride  and  ethereal  hydrogen  chloride.  When 
this  is  heated  with  anisic  anhydride  and  potassium 
anisate  at  180 — 185°  and  the  resulting  product 
hydrolysed  with  aqucous-alcoholic  sodium  hydroxide, 
5  : 1 -dihydroxy-6  :  i'-dimethoxyflavone,  m.  p.  219° 
(slight  decomp.)  ( diacetate ,  m.  p.  149 — 150°),  is 
obtained.  This  is  demethylated  by  boiling  hydriodic 
acid  (d  1-7)  to  5:6:7:  4'-tetrahydroxyflavone,  the 
tetra-acetatc  of  which  is  identical  with  natural 
scutellarein  acetate.  Mcthylation  of  the  dimethoxy- 
derivative  with  ethereal  methyl-alcoholic  diazo- 
methane  affords  5-hydroxy-6  :  7  :  4'-trimethoxy- 
flavone,  m.  p.  188 — 189°  (acetate,  m.  p.  169°), 
identical  with  the  trimethyl  ether  from  scutellarein, 
whilst  methvlation  with  an  excess  of  methyl  sulphate 
and  potassium  hydroxide  in  acetone  at  60°  furnishes 
5:6:7: 4'-tetramethoxyflavone,  two  modifications, 
m.  p.  142°  and  161°. 

7 -Hydroxy-5  :  8  :  i'-trimethoxyflavone,  m.  p.  258° 
(slight  decomp.)  ( acetate ,  m.  p.  194-5°),  was  isolated 
in  one  case  from  the  condensation  of  the  above 
acetophenone  with  anisic  anhydride  and  potassium 
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anisate.  When  this  was  demcthylated  with  hydriodic 
acid  ( d  1-7)  and  the  product  then  acetylated,  scutol- 
larein  tetra-acetate  was  obtained.  5  :  7  :  S  :  4 '-Tetra- 
methoxyjlavone  has  m.  p.  207 — 20S°.  H.  Burton. 

5-Thiofluoran.  II.  Action  of  phthaloyl 
chloride  on  p-bromoanisole  and  p-bromophenyl 
methyl  sulphide.  W.  Ivnarp  (Monatsh.,  1930,  56, 
106 — 112). — p-Bromophcnyl  methyl  sulphide  reacts 
with  phthaloyl  chloride  in  presence  of  carbon  di¬ 
sulphide  and  aluminium  chloride  at  40 — 50°,  forming 
2  :  S-dibromo-5-thiofluoran,  m.  p.  214 — 216°  (cf.  A., 
1929,  1S6).  Reduction  of  this  with  sodium  amalgam 
and  sodium  in  boiling  alcohol  affords  5-lhiohydro- 
fluoranic  acid,  m.  p.  215 — 216°,  both  bromine  atoms 
boing  replaced  by  hydrogen.  When  an  aqueous- 
alkaline  solution  of  this  acid  is  boiled  for  a  long  time 
in  presence  of  air,  5 -thiofluoran,  m.  p.  174—175° 
(corresponding  sulphoxide,  m.  p.  266 — 268°),  is 
obtained. 

p-BromoanisoIe  and  phthaloyl  chloride  react  as 
above  furnishing  3' :  3" -dibrcnno-G' :  &"-dimethoxy- 
d iphenylphthal ide ,  m.  p.  214 — 216°.  H.  Burton. 


(perchlorate),  and  1  -methyl-2  :  2-di-n-propylpyrrolidm, 
b.  p.  206-S°/73S  mm.  (corr.)  ( picrate ). 

Interaction  between  A7-methylpyrrolidone  (1  mol.) 
and  magnesium  phenyl  bromide  (3  mols.)  yields  only 

2- pihenyl-\-methylpyrrolinc ,  b.  p.  1 12°/15  mm.,  if 

1-0083,  «!i  J  1-57578  (hydrochloride  +  H,0,  m.  p. 
about  96°;  perchlorate,  m.  p.  117 — 11S°;  chloroaurate 
+H20,  m.  p.  95 — 97°;  chloroplatinale]  picrak, 
m.  p.  140—141°).  A.  I.  Vogel. 

Preparation  of  oxindoles  and  iodoindoles.  Q. 
Mjngoia  (Gazzetta,  1930,  60,  509 — 515).— Indole 
and  aqueous  mercuric  acetate  give  indole  2 : 3-rfi- 
mercuriacelatc,  converted  by  hot  saturated  sodium 
chloride  solution  into  indole  2  :  3-ditnercurichloridt, 
which  with  iodine  in  potassium  iodide  solution  affords 
2 :  3-di-iodoindole,  m.  p.  220°  (decomp.).  3-Methyl- 
indole  similarly  givos  3-methylindole  2 -mercnriaceMt, 
converted  successively  into  the  chloride  and  2-ktio- 

3- methylindole,  m.  p.  197 — 198°,  and  2-methylindole 
yields  2-methylindole  mercuriacetate,  giving  successively 
the  chloride  and  3-iodo-2-methylindole,  m.  p.  82’. 
These  iodoindoles  are  unaffected  by  moist  silver  oxide 


Pyrrolidine  derivatives  from  ethyl  aa'-di- 
bromoadipate  and  secondary  amines.  R.  C. 
Fuson  and  R.  A.  Connor  (J.  Amcr.  Chem.  Soc.,  1930, 
52,  2985 — 2987). — Tho  failure  of  dimethylamino  to 
effect  the  cleavage  of  ethyl  aa'-dibromoadipato  (cf. 
von  Braun,  Loistner,  and  Munch,  A.,  1926,  1128)  is 
explained  by  tho  fact  that  the  main  product  in  this 
case  is  a  salt-like  substance,  believed  to  be  2  : 5-di- 
carbethoxy  -1:1-  dimethylpvrrolidinium  bromide, 
which,  when  distilled  under  reduced  pressure,  yields 
ethyl  l-methylpyrrolidine-2  :  5-dicarboxylato  (cf.  von 
Braun  and  Sooman,  A.,  1923,  i,  1242;  Le  Sueur  and 
Haas,  J.C.S.,  1910,  97,  173).  H.  E.  F.  Notton. 

Action  of  Grignard  reagents  on  A:-methyl 
pyrrolidone.  Synthesis  of  substituted  pyrrol- 
ines.  R.  Lukes  (Coll.  Czech.  Chem.  Comm.,  1930, 
2,  531 — 544). — Grignard  reagents  react  with  N- 
methylpyrrolidone  to  give  generally  a  mixture  of 
monoalkyl- A2-pyrrolines  (separated  first  as  per¬ 
chlorates)  and  dialky Ipyrrolidines  (subsequently  iso¬ 
lated  as  picratos) ;  a  mechanism,  for  the  reaction  is 
suggested.  Thus  magnesium  methyl  bromide  and 
iV-methylpyrrolidone,  b.  p.  200°,  d'f  1-0450,  <s  1-47118 
(best  prepared  by  electrolytic  reduction  of  W-methyl- 
succinimide),  at  the  ordinary  temperature  give 
1  :  2-dimethyl- A2-pyrr  ol i n e ,  b.  p.  125 — 127°  [per¬ 
chlorate,  m.  p.  23S° ;  chloroaurate,  m.  p.  135 — 182° 
(decomp.  :  dopends  on  the  rate  of  heating) ;  chloro¬ 
platinale),  and  1:2:  2-trimetliylpyrrolidine,  b.  p.  130 — 


or  by  aqueous  or  alcoholic  alkali ;  the  above  mercury 
compounds  all  decompose  without  melting. 

C.  W.  Shoppee. 

ortho-  and  parn-Bz-Chloronitroquinolines.  E. 
Fourneau,  (M.)  Trefouel,  (Mme.)  Trefouel,  and 
A.  Wancolle  (Bull.  Soc.  chim.,  1930,  [iv],  49, 738— 
755). — Seven  of  tho  eight  possible  chloronitro- 
quinolines  containing  the  chlorine  and  nitro-grouj 
in  o-  or  p-positions  to  one  another  in  the  benzene 
ring  have  been  synthesised  by  the  Skraup-Knueppel 
reactions.  S-Chloro-5-nitroquinoline,  m.  p.  145% 
was  obtained  in  63%  yield  from  6-chloro-3-nitroaniline, 
or  in  82-5%  yield  by  nitration  at  0°  to  -5°  of 

5- chloroquinolino,  b.  p.  288°/760  mm.,  163°/20  mm., 
similarly  obtained  in  55%  yield  from  o-chloroaniline. 

6- Chloro-3-nitroaniline,  m.  p.  119°,  was  obtained  m 
77%  yield  by  nitration  of  o-chloroanilinc  sulphate  at 
0°.  6-Chloro-5-nitroquinoline,  m.  p.  129°,  is  similarly 
obtained  from  p-chloroaniline  cither  together  with 
an  orange-yellow  sulphate  ( ?),  m.  p.  155°,  and  a  basic 
precipitate,  m.  p.  126°,  by  nitration  of  6-cliloroquin- 
oline,  m.  p.  41 — 42°,  b.  p.  159°/45  mm.  (obtained  m 
a  yield  of  S5 — SS%),  or  together  with  Q-cJiIoro-i- 
nitroquinoline,  m.  p.  160°,  by  the  Skraup  reaction  on 

4- chloro-3-nitroaniline,  m.  p.  103°,  obtainod  in  <0j> 
yield  by  nitration  of  p-chloroaniline  sulphate  at  0  • 

5- Cnloro-8-nitroquinoline,  m.  p.  136°,  is  obtained 
from  wi-chloroaniline,  b.  p.  127°/33  mm.,230°/70^m11,•' 

cither  by  nitration  of  the  m-cliloroacetanilide,  m.  p- 
78°,  at  — 10°  to  15°,  hydrolysis  of  the  5-chloro--- 


135  (])icrate,  decomp,  about  250°);  if  tho  reaction  nitroacctanilide,  m.  p.  11S°  (after  separation  oi> 
mixture  is  warmed  for  several  hours  a  small  quantity  3-chloro-4-nitroacctanilidc,  m.  p.  144°,  also 
of  a  hose,  CaH17N,  b.  p.  146°  (jierchlorate,  dccomp.  with  50%  hydrochloric  acid  and  condensation  ot  ■ 
about  234°),  is  also  fonnod.  Magnesium  ethyl  5-chloro-2-nitroanilino,  m.  p.  125°  (yield  S0-o .oh 
bromide  similarly'  yields  1 -methyl -2-ethyl-A2-pyrroline,  or  together  with  7-chloro-S-nitroquinolinc,  m-  P 
b.  p.  40 — 41°/10  mm.,  d\">  0-S779,  n\lf  1-4S422  (per-  1S6°,  by  nitration  of  the  mixture  of  5-  and 
chlorate,  m.  p.  209°;  chloroaurate,  in.  p.  115 — 117°),  quinolines,  b.  p.  144°/16  mm.,  obtained  m  y  4 
and  l-methyl-2 : 2-diethylpyrrolidine,  b.  p.  168°  yield  from  m-chloroaniline.  The  constitution 

(corr.)  [ hydrochloride ;  picrate,  m.  p.  about  235°  5-ehloro-S-nitroquinoline  is  confirmed  by  its  syn 

(docomp.);  chloroaurate,  m.  p.  159 — 163°;  chloro-  from  2 : 5-dichloroaniline.  S-Chloro-G-ndroquin  1 
platinate ],  whilst  magnesium  « -propyl  bromide  gives  m.  p.  153°,  is  obtained,  together  with 
l-methyl-2 -n-propyl-A2-pyrr oline,  b.  p.  82°/30  mm.  nitroquinoline,  m.  p.  155 — 156°,  from  <i-c 


ORGANIC  CHEMISTRY. 


1297 


4-nitroaniline,  m.  p.  157°,  obtained  by  hydrolysis 
of  3-chloro-4-nitroacetanilide,  m.  p.  144°,  also 
formed  in  the  nitration  of  ja-chloroacetanilide.  On 
reduction  and  elimination  of  the  amino-group  it  is 
converted  into  5-chloroquinoline,  a  reaction  which 
establishes  its  structure.  The  structure  of  7-chloro- 
O-nitroquinoline  is  similarly  established  by  its  con¬ 
version  into  7-chloroquinoline  and  7-chloro-S-nitro- 
quinolino.  R.  Brightman. 

Stereoisomerism  in  polycyclic  systems.  VII. 
Reduction  of  7  :  8  :  9  : 10-tetrahydroheptaquinol- 
ine.  S.  G.  P.  Plant  and  R.  J.  Rosser  (J.C.S., 
1930,  1840 — 1844). — Reduction  of  7:8:9:  10-tetra- 
hydroheptaquinolino  with  sodium  and  boiling  alcohol 
yields  approximately  equal  amounts  of  the  two 
stereoisomeric  (cis-  and  trnns-)  forms,  A,  m.  p.  61-5° 
( hydrochloride ,  m.  p.  24-1 — 245°;  incrate,  m.  p.  167 — 
168° ;  phenylcarbamyl,  m.  p.  144°,  and  benzoyl,  m.  p. 
139 — 140°,  derivatives),  and  B,  an  oil  (Perkin  and 
Plant,  A.,.  1928,  1258)  (hydrochloride,  m.  p.  143 — 
145°;  picrate,  m.  p.  196°;  phenylcarbamyl,  m.  p. 
112-5°,  and  benzoyl,  m.  p.  146-5°,  derivatives)  of 
5 : 7  :  8  :  9  :  10  :  11  :  14  :  15  -  octahydroheptaquinoline, 
separated  by  fractional  crystallisation  of  their  hydro¬ 
chlorides  from  othereal-alcoholic  solution.  Electrolytic 
reduction  affords  the  two  forms  A  and  B  in  the  ratio 
3 : 4,  whilst  with  zinc  and  alcoholic  hydrogen  chlorido 
the  ratio  is  3:5.  Re-investigation  of  the  product 
obtained  by  reduction  with  tin  and  alcoholic  hydrogen 
chloride  (Perkin  and  Plant,  loc.  cit.)  by  the  improved 
method  of  separation  indicates  the  presence  of  a 
small  quantity  of  the  A  form  (ratio  1  :  6).  Similarly, 
re-examination  of  the  product  obtained  by  the 
reduction  of  ll-lceto-5  :  7  :  8  :  9  :  10  :  11-hexahydro- 
hoptaquinolino  with  sodium  amalgam  and  boiling 
alcohol  (loc.  cit.)  reveals  the  presence  of  a  small 
amount  of  the  A-isotneride,  isolated  as  its  hydrochloride, 
m.  p.  244—245°.  J.  W.  Baker. 

Thiohydantoins  from  cystine  and  cysteine. 
Action  of  alkali.  B.  H.  Nicolet  (J.  Biol.  Chcm., 
1930, 88,  395—401,  403 — 407).— A  solution  of  cystine 
in  sodium  hydroxide  was  treated  with  acetic  anhydride 
(1  mol.),  neutralised  with  hydrochloric  acid,  and 
evaporated ;  the  residue  containing  Ar-acetylcystine 
was  heated  with  ammonium  thiocyanate  and  acetic 
anhydride  to  give  a  mixture  of  free  sulphur,  cystine- 
bis  -  NS  -  diacetyl  -  2  -  tliiohydantoin,  C12HJ404N4S4, 
m.  p.  20S°  (decomp.),  and  cysteineAXS-diacctyl-2- 
thiohydantoin,  CgH10O3N2S2,  m.  p.  142°;  the  latter 
compound  was  obtained  "also  by  the  direct  action  of 
ammonium  thiocyanate  and  acetic  anhydride  on 
cysteine,  and  its  production  (together  with  liberation 
of  sulphur)  from  cystine  was  favoured  by  the  presence 
of  sodium  acetate. 

The  above  evstoine  derivative  when  kept  in 
solution  in  iV-sodium  hydroxide  for  30  min.  at  tho 
ordinary  temperature  yields  a  polymeride  of  2-thio- 
5-» Kthylenehydantoin ,  (C4H4ON2S)„ ;  the  same  com¬ 
pound  together  with  cystinebis-’N-acetyl-2-thiohydant- 

oin,  CsH10O2N4S4,  is  formed  by  the  action  of  0-1N- 
sodium  hydroxide  on  the  cystine  derivative  described 
above  for  5  min.  at  the  ordinary  temperature. 

C.  R.  Hartngton. 


Synthesis  of  iminazole  derivatives  from 
a-amino-acids.  I.  Synthesis  of  [3-iminazolyl- 
propionic  acid.  S.  Akabori  (Proc.  Imp.  Acad. 
Tokyo,  1930,  6,  260 — 261) — Reduction  of  ethyl  a- 
aminoglutarate  with  2-5%  sodium  amalgam  in  cold, 
dilute  hydrochloric  acid  and  treatment  of  the  semi- 
aldehyde  formed  with  potassium  thiocyanate  affords 
p-2-thioIiminazolj-lpropionic  acid  (~rH20),  m.  p. 
205 — 206-5°.  This  is  converted  by  mild  oxidising 
agents  into  (3-iminazoIylpropionic  acid,  m.  p.  206 — 
207°  (lit.  208—209°).  *  II.  Burton. 

Structure  of  the  veronal  molecule.  C.  M. 
Escolar  (Anal.  Pis.  Quim.,  1930,  28,  495 — 500). — 
The  changes  of  structure  of  tho  veronal  molocule  on 
addition  of  alkali  to  a  3-28%  aqueous  solution  havo 
been  followed  by  measurements  with  tho  inter¬ 
ferometer  :  the  reading  at  first  falls  rapidly  until 
about  one  equivalent  of  alkali  has  been  added,  and 
thereafter  rises  to  approximately  the  initial  value. 
The  partition  coefficient  of  veronal  between  water 
and  other  diminishes  from  5-8  to  0-7  as  the  of  the 
solution  rises  from  5  to  8.  The  physiological  signific¬ 
ance  of  these  results  is  discussed  with  reference  to  tho 
distribution  of  the  hypnotic  between  the  lipins  and 
the  blood.  Analogous  measurements  with  barbituric 
acid  indicate  that  its  structure  differs  from  that  of 
veronal.  H.  F.  Gillbe. 

Skraup  reaction  with  4-aminoresorcinol  di¬ 
methyl  ether.  K.  Matsumura  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3196 — 3198). — The  Skraup-Knueppel 
reaction  with  4-aminoresorcinol  dimethyl  ether  gives, 
unexpectedly,  p-phenanthroline  [ picrate ,  m.  p.  255 — 
256°;  cMoroplatinate,  m.  p.  above  310°;  dihydro¬ 
chloride,  not  molted  at  315°;  sulphate  (+H20),  m.  p. 
233—234°;  chromate  (+2-5H20),  m.  p.  225—230°; 
methiodidc  (4-H20),  m.  p.  268 — 269°;  dimethiodide 
(+H20),  m.  p.  271°],  oxidised  to  3  :  Z'-dipyridyl-2  :  2'- 
dicarboxylic  acid,  m.  p.  215°  (decomp.)  [sulphate 
(+2H20),  m.  p.  218°].  H.  Burton. 

Electrolytic  reduction  of  4-keto-3-phenyl-3  :  4- 
dihydroquinazoline.  H.  Itomi  (Mem.  Coll.  Sci. 
Kyoto,  1930,  A,  13,  311 — 313). — Electrolytic  re¬ 
duction  of  4-keto-3-phenyl-3  : 4-dihydroquinazolino 
with  a  load  cathode  and  aqueous-alcoholic  sodium 
carbonate  as  tho  cathode  solution  at  25°  gives 
4-hydroxy  -3  -  phenyl  - 1:2:3:  4-tctrahydroquinazoline, 
m.  p.  170 — 171°,  in  40%  of  the  theoretical  yield. 
Both  the  above  quinazolines  arc  reduced  to  3 -phenyl- 
1:2:  3:4 -tetrahydroquinazoline,  m.  p.  118 — 119°, 
when  the  cathode  consists  of  copper  coated  with 
platinum-black  and  reduction  is  carried  out  at  50 — 60°. 

H.  Burton. 

Formation  of  a  phenazine  compound  from  a 
diphenyl  ether  derivative.  K.  Matsumura  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3199—3204). — Nitration 
of  diphenyl  ether  with  potassium  nitrate  and  sul¬ 
phuric  acid  at  10 — 70°  gives  an  80%  yield  of 
2:4:2':  4'-tetranitrodiphenyl  ether,  which  when 
reduced  with  stannous  chloride  and  hydrochloric  acid 
at  115 — 120°  furnishes  a  mixture  of  2  :  4  :  2'  :  4'- 
tetra-aminodiplienyl  ether,  m.  p.  129°  ( tetrahydrochloride , 
not  melted  at  310°;  tetrabenzoyl  derivative,  m.  p. 
232 — 233°),  and  a  small  amount  of  a  diaminophenazine, 
not  melted  at  320°  (sulphate,  anhydrous  and  +7-5H20 ; 
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triacetyl  derivative,  not  melted  at  320°).  The  tetra- 
aminodiphenyl  ether  could  not  be  converted  into  a 
phenoxazine  derivative.  H.  Burton. 

Optical  and  photographic  properties  of  sensi¬ 
tising  and  desensitising  dyes  of  the  cyanine  and 
related  types.  0.  Bloch  and  F.  M.  Hamer. — See 
B.,  1930,  928. 

Synthesis  in  the  indole  series.  IV.  Deriv¬ 
atives  of  2  :  3-benz-y-carboline.  W.  0.  Kermack 
and  J.  F.  Smith  (J.C.S.,  1930,  1999— 2010).— Con¬ 
densation  of  4-chloro-2-methylquinoline  with  o- 
phenylenediamine  at  140°/20 — 30  mm.  gives  4-o- 
aminophenylamino-2-methylquinoline,  m.  p.  220°,  isol¬ 
ated  as  its  dihydrochloride.,  m.  p.  301°,  and  converted  by 
nitrous  acid  into  4-( benzlriazolyl-3')-2-methylquinoline 
(I),  m.  p.  149°  ( hydrochloride ,  m.  p.  210°),  which  affords 
5-methyl-2  :  3-benz-y-carboline,  m.  p.  298°  (for  nomen¬ 
clature,  cf.  Gulland,  Robinson,  Scott,  and  Thornley, 
this  vol.,  219),  when  heated  in  syrupy  phosphoric  acid. 
By  similar  methods  are  obtained  4-o-aminophenyl- 
c vmino-,  m.  p.  1S8°  ( hydrochloride ,  m.  p.  294°),  and 

4- {benztriazolyl-3‘)-,  m.  p.  144°  ( hydrochloride ,  m.  p. 
221°),  -Q-methoxy-2-methylquinoline ;  and  15-methoxy- 

5- methyl-2  :  3-benz-y-carboline  +MeOH,  m.  p.  236°. 


Me  Me 


Condensation  of  p-anisidine  with  ethyl  methylaceto- 
acetate  at  37°  for  3 — 4  days  followed  by  heating  to 
250°  gives  4-hydroxy -Q-methoxy -2  :  3-dimethylquinoline 
+H20,  m.  p.  294°,  converted  by  heating  with  plios- 
phoryl  chloride  at  130 — 140°  into  the  corresponding 
4-c/iZoro-derivative,  m.  p.  111°.  This  is  converted  as 
before  into  4-o-aminophenylamino-,  m.  p.  193°  [mono- 
hydrochloride,  m.  p.  125°  (decomp.) ;  dihydrochloride, 
m.  p.  284°  (decomp.)],  and  4-(benztriazolyl-3’)-,  m.  p. 
201°,  -Q-methoxyl-2  :  3-dimethylquinoline.  The  latter 
does  not  yield  a  crystalline  base  when  heated  with 
phosphoric  acid,  thus  confirming  the  view  that  in  the 
previous  cases  ring  closure  occurs  not  in  the  5-,  but 
in  the  3-position  as  postulated.  When  4-chloro-2- 
methylquinoline  and  phenylmethylhydrazine  are 
heated  together  at  160 — 180°,  4- ($-phenyl-$-methyl- 
hydrazino)-2-methylquinoline,  m.  p.  237°  ( hydrochloride , 
m.  p.  172°),  is  obtained,  but  cvclisation  to  1:5- 
dimcthyl-2  :  3-benz-y-carboline,  m.  p.  173 — 174°,  could 
not  be  effected.  This  derivative  is,  however,  obtained 
when  the  phenylmethylhydrazone,  m.  p.  131 — 132°, 
of  o-acetamidoacetophenone  is  treated  -with  phos¬ 
phorus  oxychloride  in  boiling  toluene.  The  constitu¬ 
tion  of  this  compound  is  proved  as  follows.  Methyl 
sulphate  in  boiling  benzene  converts  5-mcthyl-2  :  3- 
benz-y-carboline  (above)  into  its  melhosulphate,  m.  p. 
277°  (decomp.),  which  is  converted  by  ammonium 
hydroxide  into  the  monohydrate,  m.  p.  262°,  of  the 
anhydronium  base  4  :  5-dimethyl-2  :  3 - benz-y->j,-carbol- 
ine  (II),  the  melhosulphate,  m.  p.  292°,  of  which  is 
identical  with  the  methosulphate  of  1  :  5-dimethyl- 
2  :  3-benz-y-carboline.  J.  W.  Baker. 


Ring  synthesis  of  porphyrins  with  substituted 
and  unsaturated  side-chains.  H.  Fischer  and  W. 
Kutscher  (Annalen,  1930,  481,  193 — 214).— The 
yield  of  4-carbethoxv-2  :  3-dimethylpyrrole-5-carb- 
oxylic  acid  (hydrolysed  by  20%  potassium  hydroxide 
to  the  dicarboxylic  acid,  which  is  converted  by  heating 
in  glycerol  at  210°  into  2  : 3-dimethylpyrrole)  obtained 
by  Piloty’s  method  (A.,  1912,  i,  899)  is  much  improved 
by  careful  control  of  the  hydrogen-ion  concentration. 

It  is  converted  by  chloroacetyl  and  acetyl  chlorides 
and  aluminium  chloride  in  carbon  disulphide  into 
ethyl  4-cliloroacetyl-,  m.  p.  103°,  and  4-acetyl-,  m.  p. 
137°,  -2  :  3-dimelhylpyrrole-5-carboxylate,  respectively, 
the  latter  being  reduced  by  the  Wolff-Kishner  method 
(sodium  ethoxide  and  hydrazine  hydrate  in  a  sealed 
tube  at  165°)  to  haemopyrrole,  identified  as  its  picrate. 
Ethyl  3-chloroaeetyl-2  : 4-dimethylpyrrole-5-carboxyl- 
ate  is  converted  by  methyl-alcoholic  sodium  meth- 
oxide  at  100°  into  methyl  3-mellioxyacetyl-2 : 4 -di- 
methylpyrrole-5-carboxylate,  m.  p.  139°  [free  acid,  m.p. 
188°  (decomp.),  decarboxylated  to  3-etJioxyacetyl-2:4 
dimethylpyrrole,  m.  p.  89°],  reduced  by  aluminium 
amalgam  in  ether  to  methyl  3-acetyl-2 : 4-dimelhyl 
pyrrole-b-carboxylate,  m.  p.  154 — 155°.  Similar  re¬ 
duction  of  the  ethyl  ester  of  the  3-ethoxyacetyl  deriv¬ 
ative  (free  acid,  m.  p.  175 — 180°)  affords  ethyl  3-acetyl- 
2 : 4-dimethylpyrrole-5-carboxylate ;  ethyl  3-diraethyl- 
aminoacetyl-2  :  4-dimeth3’lpyrrole-5-carboxylate  is  re¬ 
duced  to  the  3-a-hydroxyethyl  derivative  (Fischer 
and  Zeile,  A.,  1928, 902),  but  ethyl  3-P-dimethylamino- 
propionyl-2  :  4-dimethylpyrrole-5-carboxylate  is  re¬ 
duced  to  ethyl  3-(y-dimethylamino-a-hydroxypropyl )-, 
m.  p.  122°,  converted  by  anhydrous  hydrogen  chloride 
in  ether  or  by  benzoyl  chloride  into  ethyl  3-y-dimethyl- 
aminoallyl-,  m.  p.  95°  {picrate,  m.  p.  182°;  hydro¬ 
chloride,  m.  p.  187°),  -2  :  4-dimethylpyrrole-b- carboxyl 
ate.  Bromination  of  ethyl  3-chloroacetyl-2 : 4-di- 
methylpyrrole-5-carboxylate  affords  a  monobromo- 
compound,  CuH-^OjjNGTBr,  m.  p.  147°,  the  constitution 
of  which  is  uncertain.  By  the  action  of  formaldehyde 
and  hydrogen  chloride  on  the  appropriate  pyrrole 
derivative  are  obtained  bis- {4-melhoxy acetyl -3  ■  5-fli- 
methylpyrryl)methane,  m.  p.  245°  (decomp.),  and  to- 
{4-cthoxyacetyl-3  :  5-dimethylpyrryl)methane,  in.  p.  174  > 
which  could  not  be  converted  into  methenes.  3- 
Methoxyacetyl-  and  3-ethoxyacetyl-2  : 4-dimethyl- 
pyrroles  are  converted  by  hydrogen  cyanide  in  ether, 
in  the  presence  of  hydrogen  chloride,  into  3-methoxy- 
acetyl-,  m.  p.  127°,  and  3-ethoxyacetyl-,  m.  p-  1-J  > 

-2  :  4-dimethylpyr role-5 -aldehyde,  respectively,  whilst 
condensation  of  these  products  with  the  parent  sub¬ 
stances  in  the  presence  of  50%  hydrobromic  act 
affords  ( 4-methoxyacetyl-3  :  5-dimethylpyrryl)-{l-'Mw- 
oxyacetyl-3  :  5-dimethylpyrrolenyl)methene  hydrobrovi- 
ide,  m.  p.  174°  (free  base,  m.  p.  143°),  and  {4emoif 
acetyl-3  :  5-dimethylpyrryl)  -(4  -  ethoxy  acetyl -3 
methylpyrrolenyl)methene  hydrobromide,  m.  p-  j®  ■ 
(decomp.)  (free  base,  m.  p.  129°).  Reduction  of  et 
3  -  cyanoacetyl  -2:4-  dimethylpyrrole  -  5  -  carboxyl® 
with  aluminium  amalgam  converts  it  into  d'/ 

3 - ( a- hydroxy -$-cyanoethyl)-2  : 4 -dimethylpyrrole- o-W 

oxylate,  m.  p.  134 — 136°,  dehydrated  by  hytlr®S,. 
chloride  in  dry  ether  to  ethyl  3 -fi-cyanovinyl-z  ■ 
melhylpyrrole-5-carboxylate,  m.  p.  201°.  Ethyl 
cyanopropionyl  -2:4-  dimethylpyrrole  -  5  -  carboxy 
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in.  p.  173°  (obtained  by  heating  the  3-P-chloropro- 
pionyl  derivative  with  aqueous  sodium  cyanide),  is 
similarly  converted  successively  into  ethyl  3-(«- 
hvdroxy-y-cyanopropyl)-,  rn.  p.  113—115°,  and  ethyl 
3-y-cyanoallyl-,  m.  p.  1C0°,  -2  : 4-dimethylpyrrole-5- 
carboxylate.  Hydrolysis  of  the  3 - p -cyanopropionyl - 
pyrrole  ester  with  20%  sodium  hydroxide  converts  it 
into  3-$-carboxypropionyl-2  : 4-dimethylpyrrole-5-carb- 
oxylic  acid,  m.  p.  188°  (dimethyl  ester,  m.  p.  131°), 
which  is  decarboxylated  to  2  :  4-dimethylpyrrole-ii-y- 
letobulyric  acid,  m.  p.  175°,  which  is  also  obtain’od  by 
reduction  of  ethyl  3-p-cyanopropionyl-2  :  4-dimethyl- 
pyrrole-5-carboxylate  by  the  Wolff-Kishner  method. 
2 : 4-Dimethylpyrrole-5-aldehyde  is  converted  by  sul- 
I  phuryl  chloride  in  ether  into  4-chloro-H-methylpyrrole- 
i:  5-dialdehyde,  m.  p.  145°  (diphenylhydrazone,  m.  p. 
178°).  Condensation  of  ethyl  2  :  3-dimethylpyrrole- 
>  5-carboxylate  with  propionyl  chloride  in  the  presence 
of  aluminium  chloride  in  carbon  disulphide  gives 
dhyl  i-propionyl-2  :  %-dimethylpyrrole- 5-carboxylate, 
m.  p.  102°,  hydrolysed  to  the  free  acid,  m.  p.  187°. 
The  same  acid  is  obtained  by  condensation  of  methyl 
a-aminoethyl  ketone  and  propionylpyruvic  acid.  By 
the  action  of  magnesium  ethyl  bromide  on  crypto¬ 
pyrrole  and  treatment  of  the  product  with  5-chloro- 
acetyl-2  :  4-dimethyl-3-ethylpyrrole  is  obtained  3  :  5- 
iimthyl  -  4  -  ethylpyrrylmethyl  3  :  5  -  dimethyl  -A- ethyl- 
f’jrryl  ketone,  m.  p.  142 — 143°  (corr.).  In  the  conver¬ 
sion  of  ethyl  2  :  4-dimethylpyrrole-5-carboxylate  into 
■  the  3-aldehydo-derivati ve  a  dimeride,  C^H^O^N,  m.  p. 
236°,  is  obtained  as  a  by-product,  whilst  in  the  prepar¬ 
ation  of  ethyl  2  :  3-dimethylpyrrole-5-carboxylate  by 
the  Grignard  reaction  a  polymeride,  C21H2c02N3,  m.  p. 
274—275°,  probably  a  molecular  compound  of  2  mols. 
of  the  dimethyl  pyrrole  with  1  mol.  of  the  5-carboxylate, 
b  also  obtained.  J.  W.  Baker. 

Chlorophyll  series.  III.  Products  of  the 
phase  test.  J.  B.  Conant  and  W.  W.  Moyer  (J. 
W  Chem.  Soc.,  1930,  52,  3013— 3023).— When 
methylphEGophorbide  is  dissolved  in  a  little  pyridine 
and  the  solution  diluted  to  about  0-1  %  with  ether  and 
shaken  with  one  tenth  of  its  volume  of  25%  methyl- 
alcoholic  potassium  hydroxide  at  23°  (phase-test 
reaction)  for  5 — 10  min.,  products  of  two  kinds  are 
obtained  :  (a)  a  mixture  of  chlorins  (acid  numbers, 
6—12)  which  cannot  be  isolated  pure,  since  they 
change  rapidly  in  ethereal  solution  into  the  purplish- 
brown  compounds  (acid  numbers  7  and  18,  respect- 
belv),  phccopurpurin-7  (10 — 12%  yield),  C35H3807N4, 
m.  p.  200 — 205°  on  the  block  (dimethyl  derivative, 
m.  p.  233 — 235°),  and  phceopnrpurin-lS  (35 — 43% 
yield),  CmH30O5N.,  sinters  at  250—280°  (monomethyl 
ester,  m.  p.  275— 27S°) ;  (b)  cldorin-e  and  a  mono- 
methylcMorin  (combined  yield,  15%)  of  acid  number 
6-  This  is  not  identical  with  chlorin-e  monomethyl 
I  ester,  since  further  methylation  gives  an  ester  which 
™fers  in  crystalline  form  from  chlorin-e  trimethvl 
ester.  The  formation  of  chlorin-e  is  completely  re¬ 
pressed  by  replacing  the  methyl  alcohol  by  ethyl  or 
"-propyl  alcohol,  or  by  carrying  out  the  reaction  at 
'TO0,  whilst  in  boiling  pyridine  (Willstiitter’s  con¬ 
ditions;  cf.  A.,  1911,  i,  659)  chlorin-e  is  the  main 
product  and  no  unstable  chlorins  are  formed.  Tho 
instable  chlorins  probably  comprise  two  compounds 


differing  by  a  mothoxyl  group,  one  of  which,  tho  pre¬ 
cursor  of  phseopurpurin-18,  is  identical  with  phyto- 
ehlorin-g'.  On  methylation,  both  yield  dimethyl- 
phaiopurpurin-7.  Towards  alkali  the  trimethyl  ester 
of  chlorin-e  behaves  very  similarly  to  methylphaio- 
phorbide,  yielding  unstable  chlorins  at  the  ordinary 
temperature  and  chlorin-e  at  the  b.  p.  Phoeopurpurin-7 
contains  one  methoxyl  and  one  free  propionic  acid 
group.  Phaeopurpurin-lS  has  no  methoxyl,  but  one 
free  carboxyl  and  probably  one  lactone  and  one 
lactam  group.  It  is  hydrolysed  in  ether  by  methyl- 
alcoholic  potassium  hydroxide  to  a  product, 
C-^HggOgN.,,  apparently  identical  with  Willstatter’s 
chlorin-a  (trimethyl  ester,  m.  p.  239—240°).  This 
reverts  rapidly  in  solution  at  140°  and  slowly  at 
the  ordinary  temperature  to  phaiopurpurin-18.  Both 
phseopurpurins  are  almost  completely  converted  by 
alkali  at  150°  under  the  conditions  used  by  Treibs  and 
Wiedemann  (A.,  1929,  941)  into  rhodoporphyrin. 
Details  of  the  absorption  spectra  of  the  new  com¬ 
pounds  are  given  and  their  probable  constitutions  are 
discussed  (cf.  this  vol.,  225,  793).  The  formuhe  given 
for  phajopurpurin-18,  chlorin-a,  chlorin-e,  CMHJ0O7N4, 
and  their  methyl  esters  differ  by  +  4H  from  those 
obtained  by  assuming  that  these  products  are  formed 
by  simple  hydrolysis  and  agree  much  better  with 
the  analytical  results  than  do  the  latter. 

H.  E.  F.  Notton. 

Glutathione.  B.  H.  Nicolet  (J.  Biol.  Chem., 
1930,  88,  389 — 393). — Glutathione  with  ammonium 
thiocyanate  and  acetic  anhydride  yielded  a  compound, 
C16H1906N5Sp,  m.  p.  155°  after  sintering  at  140° ;  the 
product  obtained  by  condensing  this  compound  with 
bcnzaldehydc  in  presence  of  acetic  acid  and  sodium 
acetate  afforded,  when  hydrolysed  with  sodium  hydr¬ 
oxide,  a  50%  yield  of  bcnzylidoncthiohydantoin.  The 
compound  C16Hi<,06N5S3  is  therefore  regarded  as  a 
bisthiohydantoin  in  the  formation  of  one  of  the  thio- 
hydantoin  groups  of  which  glycino  must  have  taken 
part.  It  follows  that  glycino  occupies  a  terminal 
position  in  the  molecule  of  glutathione,  and  in  conjunc¬ 
tion  with  the  evidence  adduced  by  Hopkins  (A.,  1929, 
1491)  and  by  Kendall  and  others  (this  vol.,  113,  945), 
that  the  latter  compound  is  y-glutamjdcysteinyl- 
glycine.  C.  R.  Harington.’ 

Glutathione.  IV.  Determination  of  structure. 
E.  C.  Kendall,  H.  L.  Mason,  and  B.  F.  McKenzie 
(J.  Biol.  Chem.,  1930,  88,  409 — 423). — Evidence  is 
adduced  that  glutathione  is  not  hydrolysed  during 
esterification  with  alcohol  and  hydrogen  chloride  and 
tho  previous  work  (this  vol.,  945)  on  the  reaction  be¬ 
tween  the  ethyl  ester  hydrochloride  and  magnesium 
phenyl  bromide  is  confirmed.  By  heating  in  aqueous 
solution  at  62°  for  120  hrs.  glutathione  was  hydrolysed 
to  glutamic  acid  and  adipeptide  of  glycine  andeysteine, 
only  a  small  amount  of  the  latter  having  undergone 
conversion  into  the  anhydride.  After  treatment  of 
this  dipeptide  with  sodium  hypobromite  or  with 
nitrous  acid  the  product  still  gave  glycine  (although  in 
poor  yield)  on  hydrolysis.  The  dipeptide  was  oxidised 
to  the  disulphide,  the  latter  was  condensed  with 
2:3: 4-trinitrotoluene, and  the  product  was  hydrolysed 
with  hydrochloric  acid  to  a  product,  in.  p.  190—195°. 
and  glycine;  the  dipeptide  was  therefore  cysteinyl- 
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glycine,  which  confirms  the  previously  suggested  Hoc.  cett,  (the  late)  W.  H.  Perkin,  jun.,  and  R.  Robksox 


oil.)  constitution  of  y-glutamylcysteinylglycine  for 
glutathione.  Whilst  direct  treatment  of  glutathione 
with  hydrogen  peroxide  yields  a  product  from  which 
no  glycine  and  only  small  amounts  of  succinic  acid  can 
be  obtained  by  hydrolysis,  large  amounts  of  these  com¬ 
pounds  result  from  hydrolysis  of  tho  product  of  oxid¬ 
ation  with  hydrogen  peroxide  of  the  sulphonic  acid 
corresponding  with  glutathione.  C.  R.  Harengton. 

Condensation  of  2  :  4-diketo-3-phenylthiazole 
with  aromatic  aldehydes.  K.  S.  Markley  and 
E.  E.  Reid  (J.  Amor.  Cliem.  Soc.,  1930,  52,  2981 — 
2984). — All  the  aldehydes  examined  except  resorcyl- 
aldehyde,  y-phenylpropaldehyde,  and  2 : 4:  G-tri- 
nitrobenzaldehyde  give  high  yields  of  derivatives 
suitable  for  purposes  of  characterisation  when  refluxed 
with  this  reagent  in  glacial  acetic  acid  in  presenco  of 
sodium  acetate  (cf.  Androasch,  A.,  1918,  i,  80 ;  Ruhe- 
rnann,  J.C.S.,  1909,  95,  117).  The  following  2:4- 
dilcelo-Z-phenyl-5-arylidenethiazoles  are  described  :  -p- 
mdhylbenzylidene-,  m.  p.  192°  ;  -p-Z iydroxybenzylidene-, 
m.  p.  257-5°;  - o-chlorobenzylidene -,  m.  p.  169 — 170°; 
- vanillylidene -,  m.  p.  234 — 235° ;  -veratrylidene-,  m.  p. 
208 — 209°;  -furfur ylidene-,  m.  p.  218 — 219°;  -p- 
anisylidene-,  m.  p.  199 — 200°;  -o-anisylidene-,  m.  p. 
138 — 139°;  and  -m-nitrobenzylidene-,  m.  p.  188°. 

H.  E.  F.  Notton. 

Catalytic  reduction  of  nicotine  and  nieUi- 
nicotine.  W.  R.  Harlan  [with  R.  M.  Hixon]  (J. 
Amor.  Cliem.  Soc.,  1930,  52,  3385 — 3388). — Catalytic 
reduction  (Adams)  of  nicotine  hydrochloride  in  95% 
alcohol  gives  a  mixture  of  25%  of  hexa-  and  75%  of 
octa-hyaronicotino  hydrochlorides.  A  mixture  of 
nicotine  and  its  hexa-  and  octa-hydro-dorivatives  can 
be  separated  by  fractional  crystallisation  of  the  hydro¬ 
chlorides  and  picrates.  Similar  reduction  of  viela- 
nicotine  affords  the  dihydro-derivativo ;  this  can  be 
reduced  further  to  octaliydrome/anicotine. 

H.  Burton. 

Sparteine.  III.  K.  Winterfeld  and  W.  Ipsen 
(Arch.  Pharrn.,  1930,  268,  372 — 380). — Sparteine 
a-methoacetate,  from  the  methiodide  and  silver 
acetate,  is  oxidised  by  mercuric  acetate  to  a  mercuri- 
dcrivativo,  which  with  hydrogen  sulphide  givgs 
syrupy  dehydrosparteine  methoacetate.  Attempts  to 
convert  this  into  crystalline  salts  were  unsuccessful. 
It  is  oxidised  by  chromic  and  sulphuric  acids  to 
carbon  dioxide  and  two  products  of  amphoteric 
nature.  These  are  obtained  in  better  yield  by 
oxidation  and  subsequent  demercuration  of  the 
mercuri-derivative.  The  first  is  isolated  as  the 
chloroplat  inale,  m.  p.  250°  (also  +H20),  after  removal 
of  chromium  and  sulphate.  The  free  base,  C^H^O^E, 
[*]“  —51-6°,  gives  a  positive  pine-shaving  reaction, 
contains  a  mothylimino-group,  and  must  therefore 
be  derived  from  the  nucleus  which  is  concerned  in 
methiodide  formation.  Since  this  nucleus  has  already 
been  degraded  to  2-mcthylpyrrolidinc  (A.,  1929, 
1186),  the  new  product  must  be  a  1  : 2-dimethyl - 
pyrrolidine-3-,  -4-,  or  -5-carboxylic  acid.  The  second 
product,  a  hygroscopic,  optically  inactive  oil,  gives  a 
dark  blue  copper  salt  (N,  8-5%).  H.  E.  F.  Notton. 

Strychnine  and  brucine.  XI.  Dihydrobrucine 
and  some  derivatives.  O.  Achmatowicz,  R. C. Faw- 


(J.C.S.,  1930,  1769 — 1772). — Catalytic  reduction  of 
brucine  with  palladised  charcoal  affords  dihydrobmim , 
m.  p.  179 — 1S1°,  -f4H,0,  m.  p.  70—72°,  -fl-oAcOEt' 
m.  p.  48 — 50°  [ methosulphalc  +2H,0,  m.  p.  242—  | 
244°  after  sintering  at  215° ;  methiodide  -f  H,0,  m.  p,  i 
283 — 285°  after  sintering  at  245°,  when  prepared  by  ! 
the  action  of  sodium  iodide  on  the  methosulphate, 
direct  combination  of  dihydrobrucine  with  methyl 
iodide  yielding  a  compound,  m.  p.  242 — 245°  (decomp.)], 
and  converted  into  bis&pomdhyldihydrobnitine,  not 
melting  at  320°,  by7  a  method  similar  to  that  used  by 
Leuchs  and  Anderson  (A.,  1911,  i,  746)  for  bisapo- 
methylbrucine.  The  di hydrobrucine,  m.  p.  115’, 
described  by  Skita  and  Franck  (A.  1911,  i,  1011) 
cannot  have  been  homogeneous  (cf.  Wieland  and 
Munster,  this  vol.,  936).  Similar  reduction  oi 
brucidine  affords  dihxjdrobrucidine,  m.  p.  172 — 172-5* 
(retains  acetone  of  crystallisation  tenaciously)  (ii- 
methosulphate,  m.  p.  270°),  which  is  also  obtained  by 
electrolytic  reduction  of  dihydrobrucine,  whilst  tetra- 
hydrobrucine  is  reduced  to  hexahydrobrucine,  m.  p. 
133°.  J.  W.  Baker. 

Sinomenine  and  disinomenine.  XVH.  Methyl- 
sinomeninone.  K.  Goto,  T.  Nambo,  and  R, 
Inaba  (Bull.  Cliem.  Soc.  Japan,  1930,  5,  223 — 227). — 
Treatment  of  methylsinomenine  with  2iY-hydio- 
chloric  acid  at  100°  gives  methylsinomeninone,  m.  p. 
188°,  [a]1,}  -j-18-650  in  chloroform  {oxime,  sinters  at  100°, 
m.  p.  170°,  decomp.  213°;  methiodide,  decomp.  225- 
227®),  in  70%  yield ;  this  with  hydrogen  and  pallad- 
iscd  charcoal  yields  dihydromethylsinomenmone, 
m.  p.  128°,  [a]o  +71-050  in  chloroform  [oxime,  m.  p, 
177® ;  methiodide,  m.  p.  248°  (dccomp.)],  but  with 
concentrated  aqueous  ammonia  gives  an .  amorphous 
substance. 

The  reactions  of  methylsinomenine  are  therefore 
not  completely  analogous  with  those  of  either  sino- 
mcnine  or  its  1-bromo-dcrivative.  An  improved 
preparation  of  benzoylsinomenine  [oxime,  m.  p.  249° 
(decomp.) ;  methiodide,  m.  p.  237°  (dccomp.)]  is  . 
given.  R.  J.  W.  Le  Fevbe. 

Direct  arsenation  of  benzene  derivatives. 

C.  S.  Hamilton  and  C.  G.  Ludeman  (J.  Amer.  Chem.  1 
Soc.,  1930,  52,  3284— 3286).— The  formation  of 
o-carboxyphenylarsinic  acid  (Rosenmund,  A.,  1921, 
i,  370)  and  acetophenone-4-arsinic  acid  (G.P.  408,403) 
by  the  action  of  potassium  arsenite  on  o-bromo- 
benzoic  acid  and  p-bromoacetophenone,  respectively 
is  confirmed.  p-Carboxyphenylarsinic  and  o-pheuyi- 
enediarsinic  acids  are  similarly7  prepared  fromp-broiao- 
benzoic  and  o-bromophenylarsinic  acids,  respective)- 
Little  or  no  arsinic  acid  was  obtained  using  halo- 

genonitrobenzenes  and  p-bromobenzenesulphoiM 

acid.  H.  Bubtos-  ; 

Arsinic  acids  of  p-aminophenol.  M.  A.  P®1' 
lips  (J.C.S.,  1930,  1910— 1916).— Nitration  of 
acetamidophenylarsinic  acid  with  mixed  acids  > 

5°  affords  5-nitro-2-acetamido-,  reduced  by  sodi 
hyposulphite  and  2Ar-sodium  hydroxide  at  10 
o-amino-2-acetamido-,  and  converted  by  boiling  o'-  ,o 
sodium  hych'oxide  into  5-mtro-2-hydroxy-ph®f ‘ 
arsinic  acid.  The  last-named  is  reduced  by  van 
reagents  to  the  corresponding  5-amino-acid,  acetyls 
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to  5-acetamido-2-hydroxyphenylarsinic  acid  (cf. 
Benda,  A.,  1912,  i,  61 ;  Balaban.  this  vol.,  354). 

3-OxuIylammophenylarsinic  acid  (G.P.  261,643;  cf. 
Foumeau  and  others,  A.,  1923,  i,  9S3)  is  converted 
by  potassium  nitrate  and  sulphuric  acid  into  the 

2- nitro-5-oxalylamino-acid,  hydrolysis  of  which  with 
boiling  2Ar-hydrochloric  acid  to  2-nitro-5-amino- 
phenylarsinic  acid  is  accompanied  by  considerable 
fission  of  arsenic.  Much  less  separation  of  arsenic 
occurs  in  the  similar  hydrolysis  of  2-nitro~5-acelamido- 
yhenylarsinic  acid,  prepared  as  follows.  4-Nitro- 
m-phenylenediamine  is  converted  by  boiling  acetic 
acid  and  acetic  anhydride  into  a  mixture  of  4-nitro- 

3- aminoacctanilide,  m.  p.  200°  (Kehrmann  and 
Jlermod,  A.,  1927,  260,  give  m.  p.  178°)  (deaminated 
top-nitroacetanilide,  and  converted  by  the  Sandmeyer 
reaction  and  subsequent  hydrolysis  into  3-chloro- 

4- nitroaniline),  and  the  1  :  3-diacetamido-compound. 
After  diazotisation  of  the  mixture,  unchanged  4-nitro- 
1 : 3-diacetamidobenzene  is  removed  and  the  diazon- 
ium  salt  converted  into  the  required  acid  by  the 
action  of  copper  arsenite  (cf.  Bart,  G.P.  250,264). 
Reduction  of  the  2-nitro-acid  with  sodium  hypo¬ 
sulphite  affords  2-amino-5-acetamidophenylarsi?iic 
Kid.  2-Nitro-5-aminophcnol  ( acetyl  derivative, 
m.  p.  200° ;  diacetyl  derivative,  m.  p.  118°)  is  obtained 
either  by  diazotisation  of  4-nitro-3-aminoacetanilide 
and  subsequent  treatment  with  2A’-solutions  of 
sulphuric  acid  and  copper  sulphate,  or  by  refluxing 

4- nitro-l  :  3-diacetamidobenzene  with  40%  potass¬ 
ium  hydroxide.  It  is  converted  by  the  Sandmeyer 
reaction  into  5-chloro-2-nitrophcnol.  Application 
of  the  modified  Bart  method  (above)  to  4-nitro- 
3-aminophenol  gives  a  37%  yield  of  2-nitro- 

5- hydroxyphenylarsinic  acid,  monohydrate,  m.  p. 
175°,  resolidifying  and  melting  again  at  205°,  which 
is  also  obtained  by  boiling  2-nitro-5-aminophenyl- 
arsinic  acid  with  25%  sodium  hydroxide.  Reduction 
with  ferrous  sulphate  and  sodium  hydroxide  converts 
it  into  the  corresponding  2-amino-acid  (JV-acetyl 
derivative,  m.  p.  230°;  magnesium,  barium,  and 
calcium  salts).  2  : 5-Diaminophenylarsinic  acid, 
m.  p.  220°  (calcium  and  magnesium  salts),  is  obtained 
bv  acid  hydrolysis  of  either  of  its  monoacctyl 
derivatives  and  on  acetylation  affords  2 : 5-di- 
Metamidophoi  ylarsinic  acid  -j-H20,  m.  p.  225° 
(decomp.)  (calcium,  barium,  and  " 'magnesium  salts). 
Nitration  of  2-methoxyphcnylarsinic  acid  (Johnson 
end  Adams,  A.,  1923,  i,  724)  with  mixed  acids  at  5° 
affords  the  5-mb'o-acid,  reduced  by  ferrous  sulphate 
end  sodium  hydroxide  to  o-amino-2-met hoxyphcnyl- 
vsinic  acid,  decomp.  240—245°  (acetyl  derivative, 
decomp.  260—262°;  monosodium  +H,0  salt). 
Nitration  of  m-acetamidophenol  with  nitric  acid 
(d  1-45)  at  0°  and  hydrolysis  of  the  two  products 

I  (separated  by  fractional  crystallisation  from  alcohol) 
so  obtained  affords  4-nitro-3-aminophcnol  and  a 
nitroaminophenol,  m.  p.  163°,  which  is  not  2-nitro- 

5-aminophenol,  the  constitution  of  which  is  under 
I  Mvestigation  (Meldola  and  Stephens,  J.C.S.,  1906,  89, 
9“3,  state  it  to  be  6-nitro-3-aminophenol). 

J.  W.  Baker. 

Properties  and  molecular  state  of  organic 
^rsenicals.  F.  F.  Blicke  and  F.  D.  Smith  (J. 
Nmer.  Chem.  Soc.,  1930,  52,  2946— 2951).— Contrary 


to  many  published  statements  (cf.,  however,  Palmer 
and  Scott,  A.,  1928,  433;  Steinkopf  and  Dudek,  A., 
1929,  1471),  arsenobenzene  and  its  pp'-dimethyl, 
m.  p.  218 — 219°,  and  pp'-dimethoxy-,  m.  p.  230 — 232°, 
-derivatives,  obtained  from  the  dichloroarylarsincs 
and  hypophosphorous  acid  in  hot  acetone,  are  colour¬ 
less  and  do  not  absorb  oxygen.  In  presence  of  traces 
of  catalysts,  such  as  the  strong  mineral  acids,  iodine, 
halogenoarylarsines,  and  triphenyhncthyl  bromide, 
they  react  rapidly,  the  amount  of  oxygen  absorbed 
(1 — 2  mols.  per  mol.  of  arsenobenzene)  depending  on 
the  catalyst  chosen.  Mol.  wt.  determinations  show  that 
aromatic  arsenicals  may  be  divided  into  three  classes. 
(I)  Compounds  in  which  the  arsenic  atom  is  attached 
by  single  Unkings  to  atoms  other  than  arsenic,  e.g., 
halogenoarylarsines,  triarylarsines,  and  diarylarsine 
oxides  or  sulphides,  are  colourless,  unimolecular  in 
solution,  and  stable  towards  oxygen.  (II)  Compounds 
in  which  arsenic  is  doubly  linked  to  arsenic  or  some 
other  atom,  e.g.,  arylarsenious  oxides,  sulphides,  and 
imides,  and  arsenobenzenes,  are  stable  towards 
oxygen  when  pure  and  are  associated  (di-  to  quadri- 
molecular)  in  solution.  (Ill)  Compounds  in  which 
arsenic  is  singly  linked  to  arsenic,  e.g.,  tetra- 
aryldiarsines  and  di-iododiarylarsines,  react  instantly 
with  oxygen  and  in  solution  may  be  partly  dissociated 
into  free  radicals.  Phenylarsenious  sulphide  has 
in.  p.  174—176°.  H.  E.  F.  Notion. 

Diarsines.  III.  Di-iododiaryldiarsines.  F.  F. 
Blicke  and  F.  D.  Smith  (J.  Amcr.  Chem.  Soc.,  1930, 
52,  2937 — 2946). — Di-iodo-u-vaphthylarsine,  m.  p. 
106 — 108°,  and  di-iodo-p-diphenylylarsi?ie,  m.  p. 
104 — 106°,  are  obtained  from  the  arylarsenious  oxide 
and  hydriodic  acid  (d  1-7)  at  100°.  The  following  di- 
iododiaryldiarsines  are  prepared  by  the  method  of 
Michaclis  and  Schulte  (A.,  1881,  722):  -diphenyl-, 
m.  p.  176 — 177°,  - di-p-tolyl -,  m.  p.  149 — 150°;  -di- 
p-anisyl-,  m.  p.  135 — 137°;  -di- v.-naphthyl- ,  m.  p. 
176 — 178°,  and  -di-p-diphenylyl-,  m.  p.  244 — 246° 
(decomp.).  The  mol.  wt.  of  these  derivatives  docs 
not  deviate  sufficiently  from  the  normal  to  afford 
evidence  of  dissociation  into  free  radicals.  Di- 
iododiphenyldiarsine  (I)  is  also  formed  (a)  from 
phenylarsenious  oxide,  hydriodic  acid,  and  phos¬ 
phorous  acid  in  absolute  alcohol,  (6)  from  arseno¬ 
benzene  (1  mol.)  and  di-iodophenylarsine  (2*5  mols.) 
in  alcohol,  (c)  from  arsenobenzene  (1  mol.)  and  iodine 
(1  mol.)  in  benzene,  and  (d)  from  di-iodophenylarsine 
and  mercury  in  bromobenzene,  the  apparatus  and 
methods  being  similar  to  those  used  in  the  isolation  of 
free  radicals.  The  diarsine  rapidly  absorbs  oxygen, 
probably  forming  first  a  peroxide  which  decomposes 
liberating  iodine.  This  with  I  yields  di-iodophenyl¬ 
arsine,  the  final  result  being  given  by  the  scheme 
2(,AsPhI)2-[-02 — >2AsPhO+2AsPhI2.  In  presence 
of  mercury  twice  this  volume  of  oxygen  is  absorbed, 
owing  to  the  occurrence  of  reaction  (d).  The  oxygen 
absorptions  of  the  products  obtained  in  reactions  ( b ) 
and  (c)  are  in  accordance  with  expectation,  but  in 
presence  of  a  trace  of  iodine  arsenobenzene  (4  moLs.) 
absorbs  5 — 6  mols.  of  oxygen,  and  in  presence  of  a 
trace  of  di-iodophenylarsine  4 — 5  mols.,  instead  of 
4  mols.  Dibroniodiphenyldiarsine  (2  mols.),  m.  p. 
122 — 124°  in  nitrogen,  from  dibromophenylarsine  and 
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arsenobenzene  at  135°,  absorbs  between  1  and  2  mols. 
of  oxygen  in  bromobenzene  solution.  Dichloro- 
phenylarsine  and  arsenobenzene  give  a  solution 
which  absorbs  oxygen,  although  no  dichlorodiphenyl- 
diarsine  can  be  isolated  from  it.  The  diarsine  I  in 
benzene  is  slowly  converted  by  mercury  into  arseno¬ 
benzene  (95%  of  tho  theoretical)  and  triphenylarsine. 

H.  E.  P.  Notton. 

Orienting'  influence  of  free  and  bound  ionic 
charges  on  attached  simple  or  conjugated  un¬ 
saturated  systems.  V.  Nitration  of  benzyldi- 
ethylsulphonium  picrate.  A.  Pollard  and  R. 
Robinson  (J.C.S.,  1930,  1765 — 1769). — Treatment  of 
benzyldiethylsulphonium  picrate,  m.  p.  115 — 116°, 
prepared  from  the  corresponding  bromide,  with 
nitric  acid  ( d  1-51),  first  at  0°  and  then  at  the  ordinary 
temperature,  gives  a  mixture  of  o-,  m.  p.  118 — 120°, 
m-,  m.  p.  147 — 148°  (about  28%),  and  p -nitro- 
benzyldiethylsulphonium  picrates,  m.  p.  112 — 114° 
(about  61%).  The  nitro-salts  are  synthesised  from 
nitrobenzyl  halides,  diethyl  sulphide,  and  sodium 
picrate.  It  is  now  considered  that  the  relatively 
greater  deformation  of  the  ionic  centres  in  the 
sulphonium  salt  renders  the  sulphonium  cation  less 
effective  than  the  ammonium  in  distributing  a 
positive  field  over  the  nucleus  (cf.  A.,  1928,  71). 

o-Nitrobenzyldiethylsulphonium  chloride  develops 
an  intense  bluish-violet  coloration  when  treated  with 
sodium  hydroxide  in  acetone  solution.  A  solution  of 
p-nitrobenzyldiethylsulphonium  chloride  in  acetone 
gives  an  intense  eosin-red  coloration  with  aqueous- 
alcoholic  potassium  hydroxide.  These  colorations 
may  be  due  to  the  formation  of  quinonoid  betaines, 

-[no2:c0h4:ch-sr2]+.  h.  burton. 

Alternating  effect  in  carbon  chains.  XXXIII. 
Nitration  of  aromatic  sulphonium  and  selenonium 
salts.  J.  W.  Baker  and  W.  G.  Moffitt  (J.C.S., 
1930,  1722 — 1733). — Nitration  of  phenyldimethyl- 
sulphonium  and  -selenonium  picrates  with  a  mixture 
of  nitric  (dj5  1-53)  and  95%  sulphuric  acids  at  60° 
gives  94  and  99%,  respectively,  of  the  m-nitro-deriv- 
atives ;  no  trace  of  tho  o-  or  p-nitro-eompounds  could 
be  detected.  The  exclusive  wi- nitration  shows  that 
the  possible  influence  of  op-directive  tautomeric 
electron  displacements  due  to  the  presence  of  un¬ 
shared  electron  pairs  in  the  outer  group  of  electrons  is 
inoperative  in  orientation;  the  unshared  pairs  are 
effectively  restricted  by  the  charge  on  the  atom.  The 
damping  effect  of  the  extra  electron  group  present 
in  selenium  is,  however,  clearly  indicated  by  the 
formation  of  only  16%  of  the  m-nitro-derivative  by 
nitration  of  benzyldimethylselenonium  picrate  with 
nitric  acid  (<fj5 1*53)  at  — 15°,  whereas  the  correspond¬ 
ing  sulphonium  compound  affords  52%  of  m-nitro- 
compound.  The  relationship  between  the  directive 
action  of  various  elements  and  their  position  in  the 
periodic  classification  is  discussed.  The  amounts  of 
isomerides  formed  during  nitration  are  determined  by 
the  bromination  method  (Goss,  Ingold,  and  Wilson, 
A.,  1926,  1132),  or  by  oxidation  to  the  nitrobenzoic 
acids  and  subsequent  reduction  and  bromination 
(Fliirscheim  and  Holmes,  A.,  1928,  403). 

Prolonged  treatment  of  phenyl  methyl  sulphide 
with  methyl  sulphate  at  100°  and  addition  of  aqueous 


sodium  picrate  to  the  resulting  methosulphate  give 
phenyldimethylsu Iph oni u?n  picrate,  m.  p.  101—102°. 
m-  and  p-Nitrophenyldimethylsulphonium  picrates, 
m.  p.  163°  and  137°,  respectively,  are  prepared 
similarly.  Phenyldimethylselenonmm  picrate,  m.  p. 
87 — 89°,  is  obtained  by  the  same  process  from  phenyl 
methyl  selenide.  When  a  large  excess  of  sodium 
picrate  solution  is  used  in  the  preparation  of  this  salt, 
there  is  also  obtained  the  double  picrate, 
[SePlLMe2-CfiH2(N02)3-5]2,C6H2(N02)3-0Na,  m.  p. 
136 — 144°  (decomp.).  Treatment  of  an  alcoholic 
solution  of  p-chloronitrobenzene  with  the  product 
from  phosphorus  pentaselenide,  selenium,  and  aqueous- 
alcoholic  sodium  hydroxide  affords  pp' -dinilrodi- 
phenyl  selenide,  m.  p.  170 — 171°.  Reduction  of  this 
with  alkaline  sodium  sulphide  and  subsequent  methyl- 
ation  with  methyl  sulphate  gives  p-nitrophenyl  methyl 
selenide,  m.  p.  54 — 56°,  converted  as  above  info 
p -nitrophenyldimethylselenonium  picrate,  m.  p.  122— 
123°.  Methylation  of  the  product  from  m-nitro- 
phenyl  selenocyanate  and  aqueous-alcoholic  sodium 
hydroxide  furnishes  m -nitrophenyl  methyl  selenide, 
m.  p.  30 — 31°,  convertible  into  m-nitrophenyldimelhyl 
selenonium  picrate,  m.  p.  156°.  Benzyl  bromide  and 
dimethyl  sulphide  afford  a  hygroscopic  bromide 
which  with  aqueous  sodium  picrate  yields  benzyl- 
dimethylsulphonium  picrate ,  m.  p.  134°.  o-,  in-,  and 
p - N itrobenzyldimethylsulphonium  picrates,  m.  p.  150 — 
153°,  167-5 — 168-5°,  and  148-5 — 149°,  respectively, 
are  prepared  similarly  from  the  appropriate  nitro¬ 
benzyl  iodides.  Prolonged  digestion  of  dibenzyl 
diselenide  with  an  excess  of  methyl  iodide,  conversion 
of  the  resulting  tri-iodide  into  the  hydroxide  by  the 
action  of  silver  oxide  in  sulphurous  acid,  and  treat¬ 
ment  of  this  with  aqueous  picric  acid  gives  benzyl 
dimethylselenonium  picrate,  m.  p.  118°,  also  formed 
from  benzyl  bromide,  dimethyl  selenide,  and  aqueous 
sodium  picrate.  o-,  m-,  and  p-Nitrobenzyldimelhyl-  j 
selenonium  picrates  have  m.  p.  145 — 148°,  132—131) 
and  152°,  respectively.  H.  Burton.  I 

Triorgano-thallium  compounds  ;  thallium  tri-  j 
ethyl  and  thallium  triphenylmethyldiethyl.  | 

H.  P.  A.  Groll  (J.  Amer.  Chem.  Soc.,  1930,  52, 
2998— 3002).— Thallium  diethyl  chloride  and  lithium  j 

ethyl  in  light  petroleum  in  complete  absence  of  air 
and  moisture  (cf.  Schlenk  and  Holtz,  A.,  1917,  i,  -j»J 
at  the  ordinary  temperature  give  79%  of  ™ 
theoretical  of  thallium  triethyl,  b.  p.  54-6 — 54-8°/l;oy- 
1-55  mm.,  decomp.  129°/760  mm.  without  boiling, 
f.  p.  between  —80°  and  —183°,  (fill  1'971.  It*8  a~ 
formed  in  small  yield  from  alloys  of  thallium 
7%,  10%,  or  15%  of  sodium  and  ethyl  chloride  at  me 
ordinary  temperature.  It  is  stable  towards  oxyg®> 
but  is  slowly  decomposed  by  water  to  thalM 
diethyl  hydroxide  and  ethane.  The  slowness 
reaction  arises  from  the  immiscibility  of  the  j 
liquids,  since  the  trialkyl  is  violently  decomposed  e 
absolute  alcohol.  Syrupy  thallium  triphenyl m  )• 
diethyl,  obtained  in  an  impure  state  from  tua  > 
diethyl  chloride  and  sodium  triphenyhnethyl,  gu  , 
moist  air  thallium  diethyl  carbonate  and  trip  A 

methane.  H.  E.  F. 


absence 


ration  of  magnesium  pneuyi  w--  ^ 

of  solvent.  H.  Gilman  and  R-  E- 
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(J.  Amer.  Chem.  Soc.,  1930,  52,  3330— 3332). — When 
magnesium  (0-15  atom)  is  heated  with  chlorobenzene 
(O'l  mol.)  in  an  evacuated,  sealed  tube  at  150—160°  for 
3  hrs.,  magnesium  phenyl  chloride  is  obtained  in  85% 
yield.  The  solid  Grignard  reagent  is  dissolved  in 
ether  before  use.  H.  Burton. 

Combination  of  iron  with  proteins,  amino- 
acids,  and  related  compounds.  G.  V.  Smythe  and 
C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1930,  88,  241— 
269). — The  mode  of  combination  of  iron  with  the 
compounds  named  has  been  investigated  (a)  by 
determination  of  the  concentration  of  ferric  iron  in 
solution  in  presence  of  the  substance  under  test,  for 
which  the  intensity  of  colour  produced  with  thio¬ 
cyanate  was  utilised,  (b)  by  determining  whether  the 
iron  compound  is  anodic  or  cathodic  in  character. 
The  first  method  showed  that  marked  reduction  in 
the  concentration  of  ferric  iron  in  a  solution  ( i.e ., 
formation  of  an  undissociatcd  iron  compound) 
occurred  on  addition  of  a-hydroxy-aliphatic  acids, 
unsubstituted  and  hydroxy-dicarboxylic  acids, 
hydroxy-  and  dicarboxylic  amino-acids,  phosphoric 
and  arsenic  acids,  glycerophosphoric  and  nucleic 
acids,  caseinogen  and  gelatin ;  ordinary  amino-acids 
had  no  effect.  These  results  were  confirmed  by 
electrical  transference  experiments  which  showed  the 
iron  to  be  in  the  anodic  condition  in  solutions  of  the 
above-mentioned  compounds  at  suitable  paU ;  in 
some  cases  ( e.g .,  the  dicarboxylic  acids)  the  iron  is  held 
in  the  undissociated  complex  at  reactions  as  acid  as 
Pm  2-0.  The  extra  force  necessary  for  the  formation 
of  this  complex  is  thought  to  be  derived  from  the 
residual  negative  charge  of  the  substituent  group; 
thus  in  the  simplest  case,  lactic  acid,  the  compound  is 
formulated  OH-CHMe*C02Fe(a;)n ;  the  explanation  is 

elaborated  to  cover  the  more  complex  cases.  The 
amount  of  iron  bound  in  the  complex  with  caseinogen 
ean  be  accounted  for  by  the  dicarboxylic  amino-acids 
and  the  phosphoric  acid  contained  in  the  protein. 

C.  R.  Harington. 

Combination  between  dyes  and  gelatin 
granules.  L.  M.  C.  Rawlins  and  C.  L.  A.  Schmidt 
(J.  Biol.  Chem.,  1930,  88,  271— 284).— The  amount  of 
Biebrich  scarlet  or  of  tropmolin-0  which  is  taken  up 
uy  gelatin  granules  at  pan  2-2  or  3-5  at  a  fixed  tem¬ 
perature  depends  on  the  time  of  contact ;  the  ultimate 
amount  of  dye  taken  up  corresponds,  however,  with 
that  which  combines  with  the  same  amount  of  gelatin 
ln  solution  at  the  same  reaction.  Logarithmic 
plotting  of  the  absorption  data  fails  to  give  curves 
approximating  to  straight  lines.  The  process  is 
therefore  regarded  as  one  of  chemical  combination 
rather  than  of  adsorption.  In  the  case  of  the  gelatin 
solutions  a  “  protective  colloidal  ”  region  was 
pbserved  in  which  precipitation  of  the  normally 
insoluble  protein-dye  complex  failed  to  occur.  On  the 
assumption  that  the  solubility  of  the  protein  is  due 
to  the  orientation  of  its  polar  group  to  water,  this 
Phenomenon  is  ascribed  to  the  progressive  neutralis¬ 
ation  of  the  polar  groups  by  the  dye ;  until  a  certain 
concentration  of  the  latter  is  attained  the  number  of 
fee  polar  groups  may  suffice  to  maintain  the  complex 
ln  the  soluble  condition.  C.  R.  Harington. 


Mol.  wt.  of  legumin.  B.  Sjogren  and  T. 
Svedberg  (J.  Amer.  Chem.  Soc.,  1930,  52,  3279— 
3283). — Solutions  of  legumin  show  an  absorption 
maximum  at  280  [ah  and  a  minimum  at  255  gp.  both 
at  j)„  6-5  and  12-4.  Determinations  of  the  mol.  wt. 
by  the  method  of  sedimentation  equilibrium  give  a 
mean  value  of  208,000^5000  at  pn  6-5 — 8-0  in  phos¬ 
phate  buffers.  The  protein  is  stable  at  pn  5 — 9,  but 
at  pa  <5  and  >9  the  molecules  are  disrupted.  The 
molecules  are  spherical  with  a  radius  of  3-96  pp. 

The  mol.  wt.,  sedimentation  constant,  molar 
frictional  constant,  and  molecular  radius  of  legumin 
are  identical,  within  the  limits  of  experimental  error, 
with  the  corresponding  constants  for  edestin  (A.,  1929, 
1092),  amandin  and  excelsin  (this  vol.,  356),  and 
.R-phycocyan,  C-phycocyan,  and  F-phycoerythrin 
(ibid.,  233).  H.  Burton. 

Determination  of  organic  halogen.  P.  W. 
Robertson  (J.  Amer.  Chem.  Soc.,  1930,  52,  3023 — 
3024). — The  method  of  Thompson  and  Oakdale  (this 
vol.,  799)  is  similar  to  that  of  the  author  (J.C.S.,  1915, 
107,  902 ;  1916, 109,  218),  the  latter  being  preferred. 

H.  E.  F.  Notton. 

Determination  of  halogens  in  organic  com¬ 
pounds.  J.  J.  Thompson  and  U.  O.  Oakdale  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3466— 3467).— The 
authors’  method  (this  vol.,  799)  for  the  determination 
of  halogen  in  organic  compounds  is  preferred  to  that 
of  Robertson  (preceding  abstract)  since  it  is  more 
rapid,  more  accurate,  and  applicable  to  iodo-  as  well 
as  to  chloro-  and  bromo-compounds.  H.  Burton. 

Determination  of  sulphur  in  organic  com¬ 
pounds.  H.  Zahnd  and  H.  T.  Clarke  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3275—3279). — The  substance 
is  oxidised  with  potassium  nitrate  and  nitric  acid,  the 
nitric  acid  evaporated,  the  residue  fused,  and  the 
amount  of  sulphate  determined.  The  method  can  be 
used  for  the  determination  of  sulphur  in  material 
containing  as  little  as  0-02%,  but  fails  with  compounds 
yielding  volatile  sulphones.  H.  Burton. 

Identification  and  determination  of  methyl 
alcohol  in  presence  of  ethyl  alcohol.  A.  Ionesco- 
Matiu  and  G.  Popesco  (J.  Pharm.  Chim.,  1930,  [viii], 
12,  63 — 79). — A  critical  account  and  bibliography  of 
existing  methods  are  given,  together  with  the  results 
of  experimental  examination.  The  colour  reactions 
of  formaldelwde  and  formic  acid  with  mercury  com¬ 
pounds  afford  the  foundation  for  the  most  suitable 
qualitative  and  quantitative  methods.  The  redistill¬ 
ation  in  presence  first  of  acid  and  then  of  alkali  of  the 
original  distillate  is  necessary  to  obtain  trustworthy 
results.  S.  I.  Levy. 

Micro-determination  of  cholesterol.  R.  Okey 
(J.  Biol.  Chem.,  1930,  88,  367— 379).— Blood  or  other 
tissue  is  extracted  with  a  mixture  of  alcohol  and  ether 
(cf.  Bloor,  A.,  1928,  662) ;  an  aliquot  portion  of  the 
filtered  extract  is  evaporated  in  presence  of  excess  of 
digitonin,  the  residue  is  washed  with  ether  and  then 
with  warm  water,  and  the  remaining  cholesterol 
digitonide  is  oxidised  with  standard  potassium 
dichromate  and  sulphuric  acid,  the  excess  of  diehrom- 
ate  being  determined  iodometrically.  If  cholesteryl 
esters  are  to  be  included  the  extract  is  hydrolysed  with 
sodium  hydroxide  and  the  residue  obtained  on 
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evaporating  the  alkaline  solution  in  an  atmosphere  of 
carbon  dioxide  is  treated  with  slight  excess  of  sulphuric 
acid  and  extracted  with  light  petroleum.  The  latter 
is  evaporated  and  the  residue  is  taken  up  in  alcohol  and 
treated  as  above.  0.  11.  Harington. 

Rapid  determination  of  furfuraldehyde.  A. 
Noll,  F.  Bolz,  and  W.  Belz  (Papicr-Fahr.,  1930,  28, 
565 — 56S). — Furfuraldehyde  in  aqueous  or  alcoholic 
solution  is  treated  with  a  7%  solution  of  hydroxyl- 
amine  hydrochloride,  a-furfuraldoxime  being  formed, 
and  an  equivalent  amount  of  hydrochloric  acid 
liberated.  The  reaction  is  complete  after  shaking  for 
30  min.  at  the  ordinary  temperature  or  1  hr.  on  the 
water-bath.  The  free  acid  is  then  titrated  with 
0-LtY-sodium  hydroxide,  1  c.c.  being  equivalent  to 
0-0096  g.  of  furfuraldehyde.  The  method  has  been 
applied  to  the  determination  of  furfuraldehyde  in  the 
condensates  and  residual  liquors  in  the  sulphite  pulp 
process.  The  furfuraldehyde  is  liberated  from  its 
hydrogen  sulphite  compound,  the  lignin  residues  are 
precipitated  with  alcohol,  and  tho  furfuraldehyde  is 
determined  as  above.  T.  T.  Potts. 


Colorimetric  determination  of  trypaflavin  and 
rivanol.  M.  J.  Schulte  (Pharm.  Weckblad,  1930, 
67,  S09 — 811). — Tho  same  colour  is  obtained  with  red 
fuming  nitric  acid  as  with  nitrous  acid.  In  strong 
sunlight  the  colour  disappears  within  a  minute. 

S.  I.  Levy. 

Micro-detection  of  alkaloids.  G.  D.  Lander 
(Analyst,  1930,  55,  474 — 476). — Frankel’s  method 
of  isolation  and  purification  of  alkaloids,  primarily 
in  saliva,  is  described  in  detail  and  the  sensitive¬ 
ness  of  the  colour  tests  with  various  alkaloids  is 
recorded.  D.  G.  Hewer. 

Apparatus  for  micro-catalytic  hydrogenation. 
J.  F.  Hyde  and  H.  W.  Schlep  (J.  Amcr.  Chem.  Soc., 
1930,  52,  3359 — 3363). — Tho  apparatus  described 
involves  the  use  of  the  same  principle  as  that  of 
Warburg  (A.,  1925,  i,  321).  An  accuracy  of  ±2%  is 
obtaincafor  the  micro-scale  hydrogenation  of  d-pinene, 
maleic,  and  dimethylacrylic  acids.  The  apparatus  can 
also  be  used  for  the  determination  of  small  amounts  of 
gas  absorbed  or  evolved  during  a  reaction. 

H.  Burton. 


Biochemistry. 


Determination  of  blood  [in  blood-stained 
materials].  M.  Wagenaar  (Z.  anal.  Chem.,  1930, 
81,  207 — 212). — Quantitative  results  are  possible 
by  the  determination  of  nitrogen  and  iron  content. 
Tabulated  results  of  the  ratio  of  nitrogen  to  iron  of 
bloods  of  different  mammalian  origin  are  given. 

J.  O.  Cutter. 

Determination  of  haemoglobin.  Haemo- 
globinometer.  F.  F.  Schwentker  (J.  Lab.  Clin. 
Mod.,  1929,  15,  247 — 259). — A  spectroscopic  method 
is  described.  Chemical  Abstracts. 

Position  of  the  violet  band  of  oxy-  and  carbon 
monoxide-haemoglobin.  F.  R.  Berg  and  W. 
Schwarzacher  (Z.  physiol.  Chem.,  1930,  190,  1S4 — 
188). — The  violet  band  in  the  absorption  spectrum 
of  oxyhaemoglobin  is  at  4137  -±2  and  that  of  carbon 
monoxide-haemoglobin  is  at  4180  A.  No  difference  in 
this  respect  is  discernible  in  the  product  from  various 
animal  species  and  that  from  man. 

J.  H.  Birkinshaw. 

Decomposition  of  blood-pigments  by  dilute 
acids.  G.  Barkan  (Biochem.  Z.,  1930,  224,  53 — 
62). — The  view  of  Lintzcl  and  Radeff  (A.,  1929,  33S) 
that  treatment  of  oxyhaunoglobin  with  dilute  acid 
decomposes  part  of  the  pigment,  liberating  iron,  is 
denied,  since  the  amount  of  iron  set  free  does  not 
correspond  with  the  amount  of  pigment  disappearing. 
The  iron  liberated  is  the  “  labile  ”  iron  investigated 
previously  by  the  author  (A.,  192S,  537 ;  1929,  87). 

P.  W.  Clutterbuck. 

Additive  power  of  haematin.  A.  Hajisik  (Z. 
physiol.  Cliem.,  1930,  190,  199 — 221). — “Active” 
haematin  like  the  a-metahoemins  probably  contains 
acetone  or  alcohol  combined  as  a  complex.  This 
oc-metaheematin  is  converted  into  the  anhydride 


and  inactivated  by  the  loss  of  the  additive  substance. 
It  is  considered  that  acetone  and  alcohol  (a)  can  drive 
out  the  oxygen  from  oxyhaemoglobin,  whereby 
formation  of  metluemoglobin  is  induced,  (4)  can 
convert  native  globin  into  paraglobin,  whereby 
cathaemoglobin  is  formed,  (c)  can  drive  out  paraglobin 
from  the  complex  and  give  acetone-  and  alcohol- 
haematin.  The  preparation  and  properties  of  the 
a-metahaemins  and  ^-liaemins  are  described  and  the 
inactivation  of  active  haematin  is  followed  under 
various  conditions.  The  coupling  of  globin  with 
various  haematin  preparations  in  presence  of  pyridine 
and  potassium  cyanide  is  described. 

J.  H.  Birkinshaw. 

Structure  of  haemocyanin.  A.  Schmitz  (Natur- 
wiss.,  1930, 18,79S). — When  hcemocyanin  is  hydrolysed 
by  Ar-sodium  hydroxide  and  the  precipitate  extracted 
with  alcohol,  there  is  obtained  a  solution  of  tje 
sodium  salt  of  a  complex  copper  compound.  Inc 
free  acid  (C  44-9,  H  7-1,  N  12-5,  Cu  6-3%)  j3  obtained 
by  acidification  and  purified  by  reprecipitation, 
is  greenish-blue,  amorphous,  yields  no  copper  ion, 
and  has  an  absorption  spectrum  similar  to  that  o 
oxyliaanocyanin,  with  a  maximum  at  495  nv  ® 
complete  absorption  below  425  mg.  It  is  decompose 
by-  hot  concentrated  hydrochloric  acid  with  convex 
of  all  the  nitrogen  into  amino-nitrogen.  Hainiocya 
is  also  similarly  decomposed  by  trypsin.  It  1S ;  Jy 
gested  that  hcemocyanin  consists  of  a  protein  co 
bined  with  a  complex  copper  compound  whicn  l 


peptide  nature  and  not  a  porphyrin. 


R.  K.  Callow. 


Nature  of  the  prosthetic  group  in  ^  . 

haemocyanm.  J.  B.  Conant  and  \\ .  <j- 
(Proc.  Nat.  Acad.  Sci.,  1930,  16,  643-woJ-  * 
copper  complex  of  the  prosthetic  group  of  the 
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cyanin  of  the  horseshoe  crab  (L.  polyphemus )  is 
isolated  as  a  black  powder  (Cu  21-5,  N  9-2,  C  39-5, 
H  5-6,  S  8-0%)  by  treatment  of  the  whole  blood  with 
potassium  hydroxide  (10%  of  the  blood)  at  40 — 50°, 
washing  the  precipitate,  dissolving  in  50%  acetic 
acid,  removing  copper  sulphide  by  filtration,  and 
reprecipitating  with  alkali.  It  is  soluble  in  alkaline 
solutions  only  if  ammonia  or  an  amine  is  present  to 
give  green  or  brown  solutions  the  spectra  of  which 
exhibit  one  broad  band  in  the  blue  which  extends 
into  the  extreme  violet.  Treatment  of  its  solution 
in  50%  acetic  acid  with  concentrated  hydrochloric 
acid  removes  the  copper,  hydrogen  sulphide  is  evolved, 
and  an  amphoteric  substance  containing  sulphur, 
insoluble  at  the  neutral  point,  and  a  water-soluble, 
non-crystalline  substance  are  formed.  A  similar 
amphoteric  compound  is  obtained  by  precipitation 
with  acetic  acid  after  aerating  a  solution  of  the  pig¬ 
ment  in  ammonia.  The  original  material  does  not 
give  either  a  pine  splint  or  an  Ehrlich  test  for  pyrrole, 
but  on  fusion  with  potassium  hydroxide  a  volatile 
substance  giving  a  strong  positive  test  is  obtained. 
Reduction  of  the  pigment  with  hydrogen  iodide  and 
phosphonium  iodide,  however,  gave  no  trace  of 
pyrroles.  The  pigment  appears  to  be  a  complex  salt 
of  an  unknown  amino-acid  containing  sulphur,  which 
forms  highly-coloured  complexes  with  amines,  its 
function  probably  resembling  that  of  protoporphyrin 
in  hemoglobin.  J.  W.  Baker. 

Plasma-protein  in  relation  to  suspension 
stability  of  erythrocytes  and  precipitation  of 
serum-protein  with  aluminium  sulphate.  L.  R. 
Jones  (J.  Lab.  Clin.  Med.,  1929,  15,  209— 215).— An 
increase  in  the  sedimentation  rate  of  erythrocytes  is 
often  associated  with  an  increase  in  the  fibrinogen 
content  of  the  blood  or  with  a  decrease  in  the  albu¬ 
min  :  globulin  ratio.  An  increase  in  the  prccipitability 
of  the  serum-proteins  with  aluminium  sulphate  is 
associated  with  various  pathological  conditions;  it 
does  not  appear  to  be  related  to  the  quantitative 
distribution  of  the  plasma-proteins. 

Chemical  Abstracts. 

Chemical  constitution  of  serum-  and  tissue- 
proteins.  II.  A.  Blankenstein  and  A.  Fischer 
(Biochem.  Z.,  1930,  224,  211—222). — Further  frac¬ 
tionation  by  salt  solutions  of  serum-proteins  (cf.  this 
vol.,  943)  and  of  the  proteins  of  pancreas,  skeletal 
and  heart  muscle,  spleen,  liver,  kidney,  lung,  thyroid, 
and  brain  is  described  together  with  determinations 
of  the  amounts  of  tryptophan,  tyrosine,  and  cystine 
and  of  the  nitrogen  of  the  fractions  in  its  various 
states  of  combination.  Both  the  pseudoglobulin 
and  the  acid  albumin  of  the  serum-proteins  are 
capable  of  separation  into  two  fractionsand  the  muscle- 
proteins  into  three  fractions,  the  amino-acid  contents 
pf  which  are  very  different.  It  was  not  possible  to 
identify'  any  of  the  muscle-protein  fractions  with 
those  of  the  serum-proteins.  P.  W.  Clutterbuck. 

Specific  refraction  increments  of  serum- 
albumin  and  serum-globulin.  G.  S.  Adair  and 
M.  E.  Robinson  (Biochem.  J.,  1930,  24, 993 — 1011). 
Crystalline  horse  serum-albumin  (N,  15-6%)  has  been 
Prepared  by  a  method  based  on  that  of  Hopkins. 
The  specific  refraction  increment  is  a  constant  un¬ 


affected  by  rccrystallisation.  In  aqueous  solution  it  is 
0-00183  for  the  crystalline  protein,  but  uncrystallised 
fractions  of  albumin  show  a  higher  increment.  The 
refractive  indices  of  solutions  of  alkali  albuminates 
equilibrated  with  phosphate  buffers  have  been  meas¬ 
ured  and  are  represented  by'  a  simple  empirical  formula 
which  can  be  used  for  calculations  of  the  protein 
concentration  from  refractometric  measurements. 
A  calculation  of  the  specific  refraction  increment  of 
the  protein  from  measurements  of  the  refractive 
indices  of  the  solution  and  the  dialysate  has  been 
made  by  the  application  of  Donnan’s  theory  of 
membrane  equilibrium.  The  preparation  of  clear 
solutions  of  horse  serum-globulin  (N  15-13%)  is 
described.  The  refractive  indices  of  solutions  of 
isoelectric  and  of  alkaline  globulins  equilibrated  with 
phosphate  buffers  have  been  measured  and  the 
specific  refraction  increment  of  the  protein  has  been 
calculated  after  making  corrections  for  the  effects 
due  to  the  unequal  distribution  of  ions.  The  mean 
value  obtained  for  total  globulin  is  0-00186.  Meas¬ 
urements  have  been  made  of  the  refractive  indices 
of  solutions  of  glycine,  alanine,  valine,  and  tryptophan. 

S.  S.  Zilva. 

Determination  of  arginine  in  blood.  C.  J. 
Weber  (J.  Biol.  Chem.,  1930,  88,  353— 359).— The 
method  for  the  determination  of  arginine  recently- 
described  (this  vol.,  755)  has  been  applied  to  tungstic 
acid  blood  filtrates  which,  in  the  case  of  dog’s  blood, 
give  a  colour  corresponding  with  2 — 3  mg.  of  arginine 
per  100  c.c.  of  blood.  That  the  chromogenic  substance 
is  in  fact  arginine  is  shown  by  its  destruction  by- 
arginase  and  by  the  fact  that  arginine  has  been  isolated 
(as  the  monoflavianate)  from  such  blood  filtrates. 

C.  R.  Harington. 

Determination  of  carbamide  in  blood.  O. 
Folin  and  A.  Svedberg  (J.  Biol.  Chem.,  1930,  88. 
77 — 83). — Improvements  in  the  technique  of  the 
urease  method  for  determination  of  carbamide  in 
blood  (cf.  Folin  and  Wu,  A.,  1919,  ii,  30S)  are  described. 

C.  R.  Harington. 

Determination  of  blood-carbamide-nitrogen  by 
direct  Nesslerisation.  J.  M.  Looney  (J.  Biol. 
Chem,,  1930,  88,  189 — 195). — Protein-free  blood 
filtrate  is  treated  with  urease  and,  w-hen  conversion 
of  carbamide  into  ammonium  carbonate  is  complete, 
with  gum  gliatti  solution  and  with  Nessler’s  reagent ; 
the  colour  is  compared  with  that  produced  on  Ness¬ 
lerisation  of  a  standard  solution  of  ammonium 
sulphate  containing  similar  amounts  of  gum  ghatti 
and  of  urease.  C.  R.  Harington, 

Micro-determination  of  non-protein-nitrogen, 
carbamide,  uric  acid,  and  sugar  in  unlaked  blood. 
O.  Folin  and  A.  Svedberg  (J.  Biol.  Chem.,  1930,  88, 
S5 — 96). — The  application  of  standard  micro-methods 
for  the  determination  of  the  above-named  substances 
in  blood  filtrates  free  from  material  of  corpuscular 
origin  (this  vol.,  630)  is  described;  0-1 — 0-2  c.c.  of 
blood  is  required  for  each  of  the  determinations. 

C.  R.  Harington. 

Determination  of  blood-sugar.  E.  R.  Norris 
and  W.  E.  Gibb  (J.  Lab.  Clin.  Med.,  1929,  15,  281- 
2S4).— Folin’s  micro-method  gives  results  which  agree 
closely  with  Folin  and  Wu’s  macro-method  and  with 
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Myers  and  Bailey’s  modification  of  Lewis  and  Bene¬ 
dict’s  method.  Gibson’s  micro-method  gives  incon¬ 
sistent  results.  Chemical  Abstracts. 

Determination  of  blood-sugar.  I.  Reduction 
of  alkaline  copper  reagents  by  dextrose  and  other 
substances.  II.  Effect  of  different  deproteinis- 
ing  agents  on  the  determination  of  blood-sugar. 
S.  L.  Tompsett  (Biochem.  J.,  1930,  24,  1148—1163, 
1164 — 1171).- — I.  The  amount  of  reduction  of  the 
Shaffer-Hartmann  alkaline  copper  reagent  by  pure 
dextrose  is  greater  when  carried  out  in  an  atmosphere 
of  nitrogen  than  when  carried  out  in  air.  When  the 
potassium  salts  are  not  incorporated  in  the  reagent 
but  added  as  a  separate  solution  after  reduction,  the 
reduction  is  the  same  whether  carried  out  in  an 
atmosphere  of  nitrogen  or  air  and  the  results  are 
identical  with  those  obtained  when  the  reduction  of 
the  reagent  containing  the  potassium  salts  is  carried 
out  in  an  atmosphere  of  nitrogen.  The  amount  of 
reduction  by  dextrose  of  alkaline  copper  solutions 
containing  copper  sulphate,  tartaric  acid,  and  sodium 
carbonate  depends  on  the  relative  concentrations  of 
the  two  latter  substances.  Hydrogen  carbonates  can 
replace  tartrates  in  alkaline  copper  solutions. 
Glycine,  aspartic  acid,  glutamic  acid,  tryptophan, 
and  cystine  affect  the  reduction  of  alkaline  copper 
reagents  by  dextrose  only  under  certain  conditions. 
Uric  acid  and  creatinine  in  concentrations  found  in 
pathological  bloods  do  not  appreciably  affect  the 
determination  of  blood-sugar.  Urea  when  present 
in  a  concentration  of  200  mg.  per  100  c.c.  of  blood 
has  no  influence  on  blood-sugar  determinations. 
Potassium  oxalate  used  as  an  anti-coagulant  in  a 
concentration  of  1%  in  blood  has  no  influence  on  the 
reduction  values.  The  composition  of  a  modified 
alkaline  copper  reagent  and  a  modified  technique  for 
the  determination  of  dextrose  in  blood  filtrates  are 
described.  The  method  is  based  on  the  reduction 
of  an  alkaline  copper  solution,  dissolution  of  the 
cuprous  oxide  in  an  acid  iodide-iodate-oxalate 
solution,  and  titration  with  thiosulphate. 

II.  The  non-sugar  substances  present  in  the 
tungstic  acid  filtrates  in  the  method  described  above 
do  not  appreciably  affect  the  results.  The  sugar 
content  of  tungstic  acid  filtrates  as  determined  by  the 
Folin-Wu,  Folin,  and  Shaffer-Hartmann  methods 
is  low.  Part  of  the  sugar  in  a  tungstic  acid  filtrate 
is  in  combination  with  other  substances  in  the  filtrate. 

S.  S.  Zilva. 

Reducing  power  of  a  mixture  of  two  kinds  of 
sugar  in  equal  concentrations.  P.  Schwartz 
(Biochem.  Z.,  1930,  224,  193 — 201). — The  amounts 
of  copper  (mg.),  as  determined  by  Benedict’s  method, 
equivalent  to  various  amounts  of  pure  dextrose, 
laevulose,  galactose,  arabinose,  and  maltose,  and  the 
similar  values  for  the  reducing  power  of  mixtures 
of  equal  concentrations  of  dextrose  and  kevulose, 
dextrose  and  galactose,  dextrose  and  arabinose, 
dextrose  and  maltose,  are  tabulated.  The  total 
reducing  power  of  the  mixtures  is  not  equal  to  the 
sum  of  the  separate  reducing  powers  of  the  two  sugars, 
but  is  much  more  nearly  equal  to  half  the  sum  of 
the  reducing  power  of  each  sugar  in  double  the 
concentration.  P.  W.  Clutterbuck. 


Nature  of  blood-sugar.  L.  B.  Winter  (Biochem. 
J.  1930,  24,  851 — 855). — Blood-sugar  consists  mainly 
of  a-glucopyranose,  which  can  be  obtained  in  crystall¬ 
ine  form  from  the  deproteinised  blood  by  precipitation 
with  lead  acetate  and  then  with  barium  hydroxide 
in  methyl  alcohol  and  subsequent  decomposition  of 
the  barium  compound.  S.  S.  Ziiya. 

Determination  and  regulation  of  blood-clotting 
function  in  childhood.  I.  N.  Kttgelmass,  F.  W. 
Bancroft,  and  M.  Stanley-Brown  (Amer.  J. 
Dis.  Children,  1930,  39,  471—486). — The  index  of  the 
clotting  function  of  the  blood  (I  —  [prothrom- 
bin][fibrinogen]/[antithrombin])  is  normally  05^2. 
Tendencies  to  clot  (/>  1  -0)  or  bleed  (/<  0'2)  may  be 
influenced  by  diet.  Chemical  Abstracts. 


Action  of  simple  hemolysins.  E.  Ponder  and 
J.  F.  Yeager  (Proc.  Roy.  Soc.,  1930,  B,  106,  506- 
531). — Time-dilution  and  percentage  haemolysis  curves 
were  determined  for  simple  haemolytic  systems 
(saponin,  sodium  tauroeholate,  sodium  oleate,  and 
washed  erythrocytes)  over  greater  ranges  of  dilution 
than  in  previous  work.  It  is  shown  that  the  reaction 
should  be  expressed  by  an  equation  of  the  nth  order 
rather  than  by  one  of  the  first  order,  as  has  been 
previously  supposed.  It  is  tentatively  suggested  that 
a  reaction  between  the  cell  component  and  aggregates 
of  different  numbers  of  lysin  molecules  would  explain 
this.  The  value  for  n  was  TO — 3-0  under  normal 
conditions,  but  varied  with  the  nature  of  the  lysin, 
the  type  of  the  erythrocyte,  the  temperature, 
and  with  the  presence  of  different  electrolytes  in 
the  system.  The  application  of  these  findings  to  the 
calculation  of  the  ‘‘  resistance  constant  R  for  the 
comparison  of  different  systems  containing  the  same 
lysin  is  discussed.  It  is  pointed  out  that  the  values 
for  R  previously  obtained  must  be  loss  than  the 
true  values  when  the  reactions  are  considered  as  of 
the  nth  order,  and  that  the  effects  of  different 
inhibitors  must  be  greater  than  has  been  previously 
supposed.  G.  F.  Marrias. 

Effect  of  variations  in  cell  content  of  hremo- 
lytic  systems.  E.  Ponder  (Proc.  Roy.  Soc.,  19«Wi 
B,  106,  532— 542).— The  author’s  hypothesis  W, 
1926,  969)  of  a  limited  zone  of  action  round  the 
erythrocyte  to  explain  the  relation  between  the 
quantity  of  lysin  used  and  the  number  of  cells  present 
is  revised  in  view  of  the  fact  that  haemolysis  mu.  ■ 
be  considered  as  an  nth  order  reaction  (sec  preceding 
abstract),  and  to  include  experiments  covering  a 
greater  range  of  coll  concentration.  Equations  shov¬ 
ing  this  relationship  aro  developed.  The  observe 
values  for  the  quantity  of  lysin  used  were  found  to 
agree  closely  with  those  predicted.  The  value  If  I 
for  the  radius  of  the  “  zone  of  action  ”  was  found 
be  larger  than  previously  given.  Calculations  o 
for  different  types  of  red  cells  and  various  simp 
lysins  confirmed  the  author’s  previous  cone  u>  ^ 
that  the  magnitude  of  p  depends  on  the  resistanc 
haemolysis  of  the  colls  in  the  system,  although 
relationship  is  not  so  exact  as  was  supposed. 

G.  F.  Marble 


Chlorohsemoglobin  reaction 
tissues.  '  ”  ” 


’  cadaverous 


issues.  A.  D.  Volta  (Boll.  Soc.  Ital.  sPer^L’  TJ 
J,  37-39;  Chem.  Zentr.,  1929,  i,  1591).— The  colour 
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reaction  previously  described  (A.,  1929,  459)  is  intense 
and  rapid  with  putrescent  parts  which  already  show 
traces  of  cadaverous  decomposition.  The  reaction 
detects  incipient  sepsis  when  other  signs  of  decom¬ 
position  are  lacking.  L.  S.  Theobald. 

Fibrillar  structures  in  the  albuminous  layer  of 
the  egg  of  the  fowl.  G.  C.  Heringa  and  S.  H.  van 
Kempe  Valk  (Proc.  K.  Akad.  Wotonsch.  Amsterdam, 
1930,  33,  530 — 532). — The  albuminous  layer  sur¬ 
rounding  the  egg  yolk  consists  of  a  series  of  strata, 
the  outer  layers  boing  clear  and  transparent,  whilst 
the  rest  is  opaque.  The  membranes  are  of  fibrillar 
structure.  The  fibrils  are  dissolved  on  digestion  with 
pepsin  and  hydrochloric  acid  at  37°,  when  tho 
albumin  of  a  hard-boiled  egg  is  dissolved  completely. 
In  a  raw  egg  the  membranes  are  dissolved  less  readily 
than  the  remainder  of  tho  albumin,  and  when  sections 
are  prepared  from  a  frozen  egg  the  membranous 
structures  remain  in  connexion  even  after  digestion. 
The  membranes  are  completely  soluble  in  alkaline 
trypsin.  Evidence  is  obtained  that  the  fibrils  are 
composed  of  a  keratinic  substance.  J.  W.  Smith. 

Glutathione  content  of  organs,  especially  of 
muscle.  E.  Gabbe  (Klin.  Woch.,  1930,  9,  169 — 
170;  Chem.  Zentr.,  1930,  i,  1952). — Of  the  glutathione 
in  the  lungs  and  arterial  blood,  50 — 70%  is  present 
in  the  thiol  form,  whilst  of  that  in  the  liver  and 
spleen  98 — 100%  is  present  in  the  thiol  form.  In 
resting  animals  the  glutathione  content  of  the  muscle 
was  32 — 41  (average  37)  mg.  per  100  g.,  boing  depressed 
by  vigorous  exercise  to  12 — 30  (average  23)  mg.  per 
100  g.  A.  A.  Eldbidoe. 

Glutathione.  IV.  Determination  of  structure. 
E.  C.  Kendall,  H.  L.  Mason,  and  B.  F.  McKenzie. — 
See  this  vol.,  1299. 

Glutathione.  B.  H.  Nicolet. — Sec  this  vol.,  1299. 
Internal  secretion  in  insects.  III.  Digestive 
enzymes  of  the  silkworm.  O.  Shinoda  (J. 
Biochem.  Japan,  1930,  11,  345 — 367). — Optimal  pn 
values  for  the  proteases,  amylase,  maltasc,  and 
invertase  are  recorded.  Ccllulase  and  cytase  are 
absent.  The  disaccharide  and  dipeptidc  enzymes  are 
localised  in  the  intestinal  epithelium. 

Chemical  Abstracts. 

Co-zymase  content  of  various  animal  tissues. 
E.  Sym,  R.  Nilsson,  and  H.  von  Euler  (Z.  physiol. 
Chem.,  1930, 190,  228 — 246). — The  co-zymase  content 
of  various  animal  organs  was  determined  and  an 
attempt  made  to  correlate  this  with  the  sugar  meta¬ 
bolism.  Striped  muscle  shows  the  highest  co-zymaso 
content,  unaffected  by  stimulation.  Nerve  substance 
has  a  high  co-zymaso  content  compared  with  con¬ 
nective  tissue.  Tho  cortex  of  the  kidney  and  adrenal 
has  about  double  tho  co-zymase  content  of  tho 
medulla.  The  muscular  layer  of  the  intestine  con¬ 
tains  co-zymase.  J.  H.  Birkinsilaw. 

Structure  of  simple  nucleic  acids.  E.  Annau 
(Z.  physiol.  Chem.,  1930,  190,  222— 227).— Guanylic 
acid  from  pancreas  is  identical  in  crystalline  form  of 
the  tertiary  sodium  salt,  specific  rotation  of  the 
secondary  sodium  salt,  and  velocity  of  hydrolysis 
With  the  product  obtained  from  veast. 

J.  H.  Birkinsiiaw. 


Microchemical  tests  for  phenolic  substances  in 
the  exoskeleton.  H.  Schmalfuss  and  H.  Barth- 
meyer  (Mikrochem.,  1930,  8,  245— 251).— A  minute 
quantity  of  the  substance  is  powdered  and  then 
moistened  with  0-008 — 0-25  c.c.  of  water  and  the 
suspension  transferred  to  a  test-tube.  After  heating 
for  2  min.  in  a  water-bath  tho  liquid  is  filtered. 
Into  the  filtrato  is  dipped  a  strip  of  filter-paper 
impregnated  with  at  least  a  day-old  preparation  of 
the'  enzyme  obtained  from  the  larval  of  Tenebrio 
moliior,  L.  Tho  preparation  is  kept  for  3  days  at 
3S°  in  a  sealed  tube ;  in  tho  presence  of  molanogenic 
substances  a  grey  or  brown  colour  devolops  in  the 
tost  paper.  For  the  detection  of  o-dihydroxybenzono 
derivatives  a  drop  of  the  filtrate  is  rubbed  on  a  white 
tile  with  a  lino  rod  which  has  been  dipped  in  a  5% 
solution  of  ferric  chloride;  a  green  colour  which 
becomes  red  on  addition  of  a  trace  of  sodium  carb¬ 
onate  indicates  tho  presence  of  tho  above-named 
compounds.  Phenolic  substances  may  bo  detected 
in  a  similar  way  by  tho  blue  to  green  colour  produced 
with  sodium  hydrogen  carbonate  and  a  suspension 
of  2  : 6-dichloro-l-quinono-4-chloroimido  in  water  or 
by  moans  of  Millon’s  reaction.  A.  R.  Powell. 

Determination  of  lactic  acid  in  muscle.  E. 
Ernst  and  I.  TakIcs  (Biochem.  Z.,  1930,  224, 
145 — 150). — The  muscle  is  frozen  in  carbon  dioxide 
snow-other  mixture,  pulverised,  extracted  with  ether, 
and  the  other  removed.  The  lactic  acid  in  tho  filtered 
aqueous  extract  of  the  residue  is  then  determined  by 
permanganate  titration  (see  following  abstract).  The 
recovery  of  added  lactic  acid  is  90 — 94%. 

P.  W.  Clutterbuck. 

Permanganate  titration  in  a  heated  medium. 
E-  Ernst  and  G.  HorvAth  (Biochem.  Z.,  1930,  224, 
135—144). — In  carrying  out  determinations  by  per¬ 
manganate  oxidation  in  hot  acid  solution,  an  orror  is 
caused  by  tho  fact  that  the  permanganate  is  itself 
oxidised  as  well  as  the  substance  to  bo  determined. 
Tho  amount  of  self-reduction  is  shown  to  bo  pro¬ 
portional  to  the  total  amount  of  permanganate  used 
and  a  standardisation  curve  is  constructed  which 
ponnits  the  reading  off  from  tho  total  permanganate 
used  of  the  amounts  concerned  with  self-reduction 
and  oxidation  of  the  substance.  With  this  modi¬ 
fication  small  amounts  (10  y)  of  lactic  acid  can  be 
determined.  P.  W.  Clutterbuck. 

Detection  of  ergosterol  in  human  skin.  H. 
Hentschel  and  L.  Schindel  (Klin.  Woch.,  1930,  9, 
262;  Chem.  Zentr.,  1930,  i,  1952).— The  sterol 
obtained  from  the  cutis  and  epidermis  of  cadavers 
contained  0-42%  (adult)  or  0-15%  (new-born)  of 
ergosterol.  A.  A.  Eldridge. 

Absorption  spectrum  of  cholesterol  from 
human  brains.  I.  H.  Page  and  W.  Mensohick 
(Naturwiss.,  1930,  18,  735). — Cholesterol  from  adult 
brains  exhibits  in  the  ultra-violet  an  “  end  ”  absorp¬ 
tion  similar  to  tho  purified  product,  whilst  cholesterol 
from  tho  brain  of  young  and  newly-born  infants  and 
of  feeti  shows  a  certain  amount  of  absorption  duo  to 
the  presence  of  other  substances.  Two  absorption 
maxima  at  2820  and  2930  A.  are  assigned  to  ergosterol, 
but  the  third  maximum  duo  to  ergosterol  (at  2700  A.) 
is  completely  masked  by  unknown  substances  or 
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mixtures.  The  brain  may  absorb  ergosterol  along 
with  nourishment  or  vitamin-Z>  may  accumulate 
during  the  period  of  bone  formation,  increasing  the 
amount  of  ergosterol  in  cholestorol-rich  organs.  The 
regularity  of  the  occurrence  of  considerable  absorp¬ 
tion  at  2500 — 2600  A.  in  the  cholesterol  from  infant 
and  foetal  brains  but  not  from  adult  brains  seems 
to  substantiate  the  latter  hypothesis. 

W.  R.  Angus. 

Cholesterol  in  the  earth-worm.  A.  De  Waele 
(Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  592—597).— 
After  keeping  for  several  days  in  sand,  worms  were 
extracted  with  ether,  the  extract  being  then  evapor¬ 
ated  and  the  residue  twice  saponified  with  15% 
alcoholic  potassium  hydroxide.  The  material  ob¬ 
tained  by  ethereal  extraction  of  the  resultant  soap 
gave,  after  reerystallisation,  the  reactions  of  pure 
cholesterol.  The  results  obtained  by  Dorec  (cf.,  B., 
1909,  373)  are  vitiated  by  the  presence  of  impurities, 
probably  phytosterol.  The  cholesterol  content  of 
earth-worms  is  0-922  g.  per  kg.  H.  J.  Dowden. 

Fat  from  Cypridina.  M.  Kotake  and  Y. 
Kijioto  (Proc.  Imp.  Acad.  Tokyo,  1930,  6,  237 — 
238). — The  fats  extracted  from  Cyjnidina  by  light 
petroleum  were  hydrolysed  with  alcoholic  potassium 
hydroxide.  The  portion  insoluble  in  alcohol  consists 
essentially  of  cholesterol  (40%  of  total  fats).  Tho 
portion  soluble  in  alkali  yielded  by  extraction  with 
ether  a  small  crystalline  fraction  (6%),  C17H.,.j02, 
m.  p.  53 — 56°,  possibly  mixed  crystals  of  palmitic 
and  stearic  acids,  and  a  residue  which  on  hydro¬ 
genation  afforded  a  crystalline  acid  (20%),  C20H40O2, 
m.  p.  68-5 — 70°,  which  showed  no  depression  of  m.  p. 
when  mixed  with  dihydrolaganic  acid.  The  principal 
acid  of  Cyjmdina  fat  is  probably  laganic  acid.  No 
significant  amount  of  highly  unsaturated  acids  is 
present.  T.  H.  Morton. 

Composition  of  the  fatty  acids  present  as 
glycerides  in  the  liver  oil  of  the  thresher  shark 
( Alopecias  vulpcs).  J.  A.  Loyern  (Biochem.  J., 
1930,  24,  866 — 869). — The  amount  of  squalene  (if 
any)  must  be  very  low  in  this  oil.  In  this  respect 
and  in  the  composition  of  the  fatty  acids,  namely, 
the  absence  of  unsaturated  acids  of  the  group  and 
the  high  content  of  unsaturated  acids  of  the  groups 
Cjg  and  COT,  it  resembles  skate-liver  oil. 

S.  S.  Zilva. 

Radium  in  aquatic  organisms .  W.  Vernadsky 
(Compt.  rend.,  1930,  191,  421 — 423). — The  extent 
and  significance  of  the  presence  of  radium  in  aquatic 
organisms  ( Levina )  are  discussed.  F.  O.  Howitt. 

Colorimetric  determination  of  proteins  of  the 
cerebrospinal  fluid.  P.  B.  Matz  (J.  Lab.  Clin. 
Med.,  1930,  15,  370 — 385). — Colorimetric  modi¬ 
fications  of  Hewitt’s  and  Wu’s  methods  for  the 
determination  of  albumin,  globulin,  and  total  protein 
are  described.  Non-meningitic  and  non-syphilitic 
cerebrospinal  fluid  contains  albumin  (average)  3-4, 
globulin  0-13,  total  protein  48  mg.  per  100  c.c. 
Markedly  higher  values  and  a  lower  albumin  :  globulin 
ratio  are  associated  with  paresis  and  multiple  sclerosis. 

Chemical  Abstracts. 

Vitamin  content  of  milk  used  in  infant  feeding. 
I.  G.  Macy  and  J.  Outhouse  (Amer.  J.  Dis.  Children, 


1929,  37,  379 — 400). — Human  milk  contains  about 
the  same  amount  of  vitamin- A,  but  only  half  as 
much  -B,  as  cow’s  milk ;  it  is  deficient  in  the  anti¬ 
rachitic  factor,  whereas  cow’s  milk  contains  a  small 
quantity.  Chemical  Abstracts. 

Variations  in  component  fatty  acids  of  butter 
due  to  changes  in  seasonal  and  feeding  conditions. 
T.  P.  Hilditch  and  J.  J.  Sleightiiolme  (Biochem. 
J.,  1930,  24,  1098 — 1113). — The  influence  of  addedfat 
in  the  diet  of  cows,  although  definite,  is  small.  Much 
more  profound  changes  in  fatty  acid  composition 
appear  to  be  caused  by  conditions  such  as  change 
from  outdoor  to  indoor  life,  character  of  diet,  and 
seasonal  changes  in  temperature.  These  differences 
lie  mainly  in  the  variation  of  the  amount  of  unsatur¬ 
ated  acids  present  and  the  amount  of  tho  lower 
saturated  acids — butyric  to  lauric ;  palmitic  acid 
appears  to  be  the  most  constant,  whilst  the  stearic 
acid  content  varies  somewhat  erratically  from  one 
butter  to  another.  Butter-fat  is  characterised  by 
amounts  of  butyric  to  myristic  acids  more  or  less 
specific  to  cow’s  milk-fat,  and  of  palmitic,  oleic,  and 
linoleic  acids  not  widely  dissimilar  from  the  propor¬ 
tions  of  the  same  acids  found  in  the  body  or  storage 
fats  of  the  same  class  of  animal.  S.  S.  Zilva. 


Solubility  of  cholesterol  in  the  bile.  0.  Merkel- 
bach  (Schweiz,  med.  Woch.,  1929,  59. 12  pp. ;  Chem. 
Zentr.,  1930,  i,  1963). — By  precipitation  with  digit- 
onin  after  esterification  the  variable  cholesterol 
content  of  the  bile  was  confirmed.  The  solubility 
of  cholesterol  in  the  bile  is  favoured  by  a  high  content 
of  bile  acids.  The  mechanism  of  formation  of 
cholesterol  and  cholic  acid  in  the  organism  is  dis¬ 
cussed.  A.  A.  Eldridge. 


Determination  of  bile  acids.  Bile  salts  in 
urine.  C.  L.  Duco  and  P.  T.  Panza  (Semana  med, 
1930,  37,  1193— 1198).— With  body  fluids  Petten- 
kofer’s  reaction  is  not  sensitive  to  1  in  1000.  m 
sodium  glycocholate  solution  traces  of  impurities 
cause  considerable  variations  in  surface  tension, 
rendering  the  stalagmomotric  method  inexact.  Tbe 
determination  is  most  exact  when  performed  at  2  0- 
In  solutions  less  concentrated  than  0-1%  practically 
all  of  the  bile  salt  is  adsorbed  on  charcoal.  Hence 
the  surface  tension  is  determined  at  pn  2  and  after 
treatment  with  charcoal,  the  bile  salt  content  being 
determined  by  reference  to  a  tablo.  Urine  contains 
0-10—0-25  g.  per  1000  calculated  as  sodium  glyco¬ 
cholate.  Chemical  Abstracts. 


Mechanism  of  sugar  excretion.  I- 
T.  G.  Ni  and  P.  B.  Rehberg  (Biochem.  J.,  1930, 
1039— 1046).— There  is  no  difference  between  sugar 
excretion  after  one  sugar  injection  and  a  secon 
following  shortly  after.  Tho  content  of  dextrose 
the  reabsorbed  fluid  is  very  variable.  The  reabsorp¬ 
tion  of  dextrose  goes  on  even  when  the  blood-siL, 
is  far  above  normal  and  is  not  decreased  with  incrc3‘ 
ing  blood-sugar.  The  increase  in  reabsorp 
becomes  less  as  the  blood-sugar  rises.  Gijc 
must  be  due  to  the  failure  of  the  reabsorption  c 
sugar  to  increase  as  fast  as  its  filtration  inc _ 
with  rising  blood-sugar.  The  concentration  1 
enee  between  urine  and  blood  at  the  site  ot  rea  > 
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tion  is  probably  the  limiting  factor  of  reabsorption 
of  dextrose.  S.  S.  Zilva. 

Fastness  of  dyes  to  perspiration.  I.  Com¬ 
position  of  human  perspiration.  C.  C.  N.  Vass 
and  B.  A.  McSwiney  (J.  Soc.  Dyers  and  Col.,  1930, 
46.  190 — 195). — The  maximum  and  minimum  values 
for  freshly-shed  sweat  from  normal  males  and  females 
were:  pa,  7-35  and  5-10  (females,  6-80  and  6-35); 
ammonia-nitrogen,  7-00  and  2-55  mg.  per  100  c.c. 
(Il  l  and  2-0);  urea-nitrogen,  32-92  and  11-10  mg. 
per  100  c.c.  (27-72  and  13-63);  amino-acid-nitrogen, 
9-2  and  2-4  mg.  per  100  c.c.  (8-7  and  4-7) ;  dextrose, 
2G-4  and  9-4  mg.  per  100  c.c.  (35  0  and  12-0);  and 
chlorides  calc,  as  NaCl,  5-01  and  2-65  g.  per  1000  c.c. 
(3-S7  and  2-23).  The  dextrose  content  of  sweat  from 
stout  healthy  women  is  about  twice  that  of  sweat 
from  normal  women ;  the  amount  of  dextrose  in  the 
sweat  of  stout  men  is  only  about  50%  greater  than 
in  that  of  normal  men.  With  few  exceptions  freshly- 
shed  sweat  is  faintly  acid,  but  on  keeping  its  reaction 
becomes  alkaline  owing  to  decomposition,  which 
results  in  a  marked  increase  of  the  ammonia-nitrogen 
content  and  a  disappearance  of  the  urea-nitrogen, 
these  changes  being  due  to  bacteria  normally  associ¬ 
ated  with  freshly-shed  perspiration.  A.  J.  Hall. 

Plasma-proteins  [in  disease].  H.  J.  Wiener 
and  R.  E.  Wiener  (Arch.  Int.  Med.,  1930,  46,  236— 
265). — The  fibrinogen,  serum -globulin  and  -albumin 
contents  of  human  plasma  have  been  determined  in 
health  and  in  a  number  of  diseases,  including  cirrhosis 
of  the  liver,  diabetes  mellitus,  benign  glycosuria,  and 
liver,  gall-bladder,  and  renal  affections.  Cholesterol, 
chlorides,  non-protein-nitrogen,  uric  acid,  and  calcium 
have  also  been  determined.  In  mild  infections,  the 
albumin  is  slightly  decreased  and  the  fibrinogen  con¬ 
tent  is  increased,  whilst  in  more  severe  infections  the 
albumin  is  more  markedly  decreased  and  the  globulin 
increased.  In  cirrhosis  of  the  liver  there  is  a  decrease 
in  the  albumin  and  an  increase  in  the  globulin.  Ho 
significant  change  in  the  serum-proteins  occurs  in 
diabetes  mellitus  and  benign  glycosuria. 

W.  O.  Kermack. 

Excretion  of  chloride  in  achlorhydria.  R.  S. 
Hubbard  (J.  Biol.  Cliem.,  1930,  88,  361—366).— 
Patients  with  achlorhydria  show  a  high  rate  of  urinary 
excretion  of  chloride  on  awakening  and  a  low  rate  of 
excretion  for  1  hr.  after  breakfast. 

C.  R.  Harington. 

Blood-serum-proteins  in  anaemic  conditions. 
C.  Acharb  and  M.  Hamburger  (Compt.  rend.,  1930, 
191,  309— 311).— An  abnormally  low  content  of  all 
fractions  of  proteins  (albumin,  globulin,  and  myxo- 
protein)  is  observed  in  the  serum  in  cases  of  pernicious 
antemia  and  also,  although  not  invariably,  in  anaemias 
accompanying  other  pathological  conditions.  When 
cure  takes  place  both  the  amount  of  serum-protein 
and  the  erythrocyte  count  rise  to  normal. 

R.  K.  Callow. 

_  Crystalline  derivatives  of  an  acid  present  in 
liver,  active  in  pernicious  anaemia.  R.  West  and 
M-  Howe  (J.  Biol.  Chem.,  1930,  88,  427—431).— 
Concentrated  liver  extract  was  saturated  with  picric 
acid  and  extracted  with  a  mixture  of  butyl  alcohol 
and  ether;  the  aqueous  solution,  after  removal  of 


picric  acid  and  organic  solvents,  was  cleared  with 
excess  of  lead  hydroxide  and  with  lead  acetato  and 
barium  hydroxide.  The  filtrate  was  freed  from  lead 
and  barium  and  precipitated  with  phosphotungstic 
acid ;  the  solution  obtained  by  decomposition  of  the 
precipitate  with  barium  hydroxide  was  concentrated 
in  a  vacuum,  troated  with  excess  of  barium  hydroxide, 
-and  precipitated  with  alcohol.  The  barium  salt  was 
decomposed  to  give  an  alcohol-insoluble  water-soluble 
product  with  C  46-6%,  H  6-9%,  N  10-6%;  none  of 
the  nitrogen  is  in  the  amino-condition,  but  after  acid 
hydrolysis  one  half  is  found  in  this  form  and  in  fact 
to  be  present  as  JJ-hydroxyglutamic  acid.  The  other 
(unidentified)  hydrolysis  product  is  a  neutral  com¬ 
pound  which  is  precipitated  with  phosphotungstic 
acid.  The  acid  is  highly  active  therapeutically  in 
pernicious  anmmia  and  gives  a  crystalline  quinine 
salt,  C20HS4O2H2,C10H18O0iSI',,  [«]„—  97°,  which  retains 
the  therapeutic  activity.  C.  It.  Harington. 

Anaemic  lipaemia.  M.  Heki  (J.  Biochem., 
Japan,  1930, 11,  369 — 390). — The  distribution  of  total 
fatty  acids,  total  cholesterol,  and  lipoid  phosphorus 
in  the  blood,  liver,  lung,  kidney,  spleen,  heart,  and 
skeletal  muscles  of  anaemic  rabbits  has  been  deter¬ 
mined.  Chemical  Abstracts. 

Preputial  calculus.  Couillaud  (J.  Pharm. 
Chirn.,  1930,  [viii],  11,  31 — 34). — A  calculus  weighing 
645  g.,  found  in  a  case  of  phymosis,  was  separated 
into  four  concentric  layers.  The  outermost  contained 
calcium  carbonate,  phosphate,  and  oxalate  and 
magnesium  ammonium  phosphate  (I),  the  second 
(120  g.),  a  larger  proportion  of  I,  but  no  calcium 
oxalate,  the  third  (20  g.),  almost  entirely  I,  with 
uric  acid,  sodium  urate,  and  traces  of  calcium  salts, 
and  the  centre  (4  g.),  uric  acid  with  traces  of  I  and  of 
calcium  carbonate.  The  urine  contained  crystals  of 
calcium  oxalate  and  phosphate  and  of  uric  acid. 

H.  E.  F.  Notton. 

Effect  of  vitamin  injury  on  the  origin  of  cancer. 

R.  Erdmann  and  E.  Raagen  (Arb.  Reichsgcsundh.- 
Amt,  1929,  61,  141—152;  Cliem.  Zentr.,  1930,  i, 
1323). — Alternating  nutrition  with  food  rich  in  vita¬ 
min  and  with  the  vitamin  content  enriched  by 
vitamin-1?  favours  the  formation  of  tumours. 

L.  S.  Theobald. 

Cancer  chemotherapy.  IX.  Reaction  of  the 
blood  in  cancer.  F.  Bischoff,  M.  L.  Long,  and 
E.  Hill  (J.  Pharm.  Exp.  Ther.,  1930,  39,  425— 
433). — The  mean  p„  value  of  the  plasma  of  15 
untreated  cancerous  subjects  was  7-50,  whilst  that  of 
15  normal  individuals  was  7-46.  Statistical  analysis 
shows  that  the  difference  is  probably  significant. 
The  carbon  dioxide  tension  for  the  cancer  group  was 
lower  than  that  of  the  normal  group,  the  hydrogen 
carbonate  content  of  the  two  groups  being  very 
nearly  the  same.  YV.  O.  Kermack. 

Comparison  of  effects  of  arginine  and  thyr¬ 
oxine  on  tumour  growth-rate  in  the  mouse.  E. 
Gilroy  (Biochem.  J.,  1930,  24,  1181 — 1187). — 
Injections  of  thyroxine  into  mice  retard  the  rate  of 
tumour  growth  without  an  accompanying  loss  of 
body-weight  during  a  12-day  period  of  treatment. 
Substitution  of  arginine  for  thyroxine  causes  a  renewal 
of  rapid  growth,  but  if  arginine  be  given  previously 
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tlio  substitution  of  thyroxine  does  not  cause  a 
permanent  deflexion  of  the  curve.  If  both  are  given 
to  the  same  animal  the  rate  of  growth  is  similar  to 
that  of  untreated  controls  if  arginine  is  given  daily, 
but  if  less  often,  the  effect  of  thyroxine  predominates. 

S.  S.  Zilva. 

Fluid  exchange.  VIII.  Fluid  and  gas  ex¬ 
change  in  diabetes  insipidus.  K.  Kimura,  S.  Abe, 
and  T.  Yamaguchi  (Tohoku  J.  Exp.  Med.,  1930,  15, 
70 — 90). — Circulation  of  fluid  between  tissues  and 
blood  is  abnormally  active  in  diabetes  insipidus. 
Chlorides  tend  to  accumulate  in  the  tissues,  and 
tissue  respiration  is  decreased. 

Chemical  Abstracts. 

Hypophysectomy  and  pancreas  diabetes  in  the 
toad.  B.  A.  Houssay  and  A.  Biasotti  (Semana 
M6d.,  1930,  37,  1207). — Pancreatectomy  produces 
hyperglycmmia  and  glycosuria,  but  with  simul¬ 
taneous  hypophysectomy  the  former  does  not  develop 
unless  part  of  the  pituitary  gland  is  reimplanted  under 
the  skin.  Chemical  Abstracts. 

Chemistry  and  metabolism  in  experimental 
yellow  fever  in  Macacus  rhesus.  A.  M.  Wake- 
man  and  C.  A.  Morrell  (Arch.  Int.  Med.,  1930,  46, 
290 — 305). — Blood  from  M.  rhesus  in  the  final  stages 
of  yellow  fever  infection  has  a  high  concentration  of 
non-protein-nitrogen,  and  usually  an  increase  in  urea 
concentration  which  is  small  in  proportion  to  the 
non-protein-nitrogen.  It  also  shows  an  increase  of 
amino-acid-nitrogcn  large  in  proportion  to  that  of 
non-protein-nitrogen,  and  of  residual  nitrogen,  and 
a  normal  uric  acid  content.  The  creatinine  content 
of  the  blood  is  usually  increased. 

W.  0.  Kermack. 

Cholesterol  content  of  blood  in  filaria.  T.  C. 
Boyd  and  A.  C.  Roy  (Indian  J.  Med.  Res.,  1930,  17, 
949 — 953). — Values  were  0-12 — 0-22  (average  0-146)%, 
instead  of  (normally)  0-116%. 

Chemical  Abstracts. 

Disturbance  of  metabolism  produced  by  bony 
and  non-bony  injury,  with  notes  on  certain 
abnormal  conditions  of  bone.  D.  P.  Cuthbertson 
(Biochom.  J.,  1930,  24,  1244— 1263).— In  normally 
healing  fractures  there  is  little  change  in  the  meta¬ 
bolism  of  calcium.  There  is,  however,  a  marked  loss 
of  nitrogen,  phosphorus,  and  sulphur,  the  rate  of 
loss  following  the  injury  reaching  a  maximum  about 
the  second  to  sixth  day  and  then  gradually  declining, 
but  persisting  even  after  1  or  2  months.  This  loss 
can  be  traced  mainly  to  the  catabolism  of  muscle. 
The  administration  of  irradiated  ergosterol  to  these 
cases  does  not  alter  their  metabolism  apart  from  a 
slight  increase  in  the  urinary  excretion  of  calcium, 
nor  does  it  improve  the  clinical  condition  of  the 
patient.  Irradiated  ergosterol  can  have  a  beneficial 
offect  in  certain  types  of  pathological  fracture  and 
abnormal  bone  conditions.  There  is  a  catabolic  loss 
of  sulphur,  nitrogen,  and  phosphorus  resulting  from 
the  injury  of  tissue  other  than  bone.  There  is  no 
coincident  increase  in  the  non-protein-nitrogen  and 
inorganic  phosphorus  of  the  blood  corresponding  with 
the  increased  catabolism  in  the  cases  of  fracture  and 
non-bony  injury.  Changes  occur  later  which  appear 
to  involve  a  raising  of  the  level  of  these  elements.  A 


few  cases  of  abnormal  bone  metabolism  are  discussed 
in  so  far  as  they  illustrate  some  phases  of  calcium 
and  phosphorus  metabolism.  S.  S.  Zilva. 

Lactic  acid  content  of  blood  in  hepatic  disease. 

E.  Massobrio  and  M.  Michailoy  (Minerva  Med.,  | 
1930,  1,  650 — 656). — In  mild  cases  not  involving  the 
parenchyma  the  blood-lactic  acid  is  unchanged;  it  is 
considerably  increased  in  sevoro  cases,  in  heart 
disease,  and  in  liver  stasis.  Chemical  Abstracts. 

Action  of  the  cinchona  and  certain  other  I 
alkaloids  in  bird  malaria.  J.  A.  Goodson,  T.  A.  ’ 
Henry,  and  J.  W.  S.  Macfie  (Biochem.  J.,  1930,  24,  I 
874 — 890). — Only  alkaloids  belonging  to  or  derived 
from  the  cinchona  series  showed  marked  remedial 
action  in  canaries  infected  with  Plasmodium  incon- 
starts.  Of  the  natural  alkaloids  tho  most  active  was 
hydroquinine,  followed  by  quinidine,  quinine,  cin- 
chonidine,  and  cinchonine  in  descending  order,  differ¬ 
ing,  however,  little  in  activity.  Hydrogenation  of 
quinidine,  cinchonidine,  and  cinchonine,  unlike  that 
of  quinine,  does  not  increase  tho  activity.  Among 
allcaloidal  drugs  having  some  reputation  as  remedies  for 
malaria  slight  activity  was  observed  only  in  AUtonia 
scholaris  and  A .  constricta.  The  former  species  prob¬ 
ably  owes  its  activity  to  echitamine,  which  showed 
slight  action.  Activity  is  restored  to  quitenine  and 
the  analogous  carboxylic  acids  derived  from  quin- 
idine,  cinchonidine,  and  cinchonine  by  esterification; 
the  activity  rises  as  tho  mol.  wt.  of  the  alcohol 
used  for  esterification  is  increased,  and  reached  a 
maximum  at  butyl-  or  amyl-quitenine.  ,  The  follow¬ 
ing  esters  were  prepared  by  passing  dry  hydrogen 
chloride  into  a  mixture  of  the  acid  and  the  alcohol 
and  heating :  methylquitenine  (not  obtained  crys¬ 
talline),  m.  p.  170°,  [«]jj  —130°  in  chloroform  (mono- 
hydrochloride,  m.  p.  153°,  [a]]j  —189°  in  water); 
n-jrropylquilenine,  m.  p.  170°,  [a]’;  —143°  in  chloro¬ 
form  ( monohydrochloride ,  m.  p.  187°,  [a]g— 225°  in 
water);  is opropylquitenine,  m.  p.  189°,  [«]“  -142’ 
in  chloroform  ( monohydrocldoride ,  [a]j?  —231°  in 
water) ;  n-butylquitenine,  m.  p.  142°,  [a]j?  -143’  in  , 
chloroform  (monohydrochloride,  [a]$  —227°  in  water; 
dihydrochloride,  [a]1,?  —250°  in  water) ;  iso butyl 

quitenine,  m.  p.  154°,  [a]?)  —144°  in  chloroform 
(monohydrochloride,  m.  p.  248°,  [a]i$  —223°  in  water); 
n-amylquilenine,  m.  p.  135°,  [ajjy  —135°  in  chloro¬ 
form  ( monohydrochloride ,  m.  p.  195°,  [a]]?  —217°  in 
water);  iso amylquitenine,  m.  p.  160°,  [a]jj  -136 
in  chloroform  (monohydrochloride,  [a]1,;  —222°  octyl- 
quitenine  monohydrocldoride,  m.  p.  181°,  [a]o 
in  water,  and  dihydrochloride  not  crystalline,  ni-  P- 
164°;  benzylquitenine,  m.  p.  161°,  [a]u  — 128 '  “ 
chloroform  (monohydrochloride,  m.  p.  233°^  [*| 

—  175°  in  water);  elhylquitenidine,  m.  p.  139°,J*!5 
+  163°  in  chloroform  (monohydrocldoride, m.  p.  -4-  > 

[a]1,;  +151°  in  water);  iso amylquintenidine  moko- 
hydrochloride,  m.  p.  245°,  [a]ff  +132°  in  water, 
elhylcinchotenidine,  m.  p.  ISO’,  [a]-]J  —115°  in  chloro¬ 
form  (monohydrocldoride,  [a] A  —165°  in  voter), 
isoamylcinchotenidine  monohydrocldoride,  m.  p-  E-  .- 
[«]b>  -151°  in  water  ;  elhylcinchotcnine  monohydn- 
chloride,  [a]1,;  +130°  in  water;  isoamylcinchotenm,  I 
m.  p.  147 — 149°  (monohydrocldoride,  m.  P-  I 

Md  +117°  in  water).  S.  S.  Zm  •  j 
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Constituents  of  blood-serum  in  myxcedema. 
C.  Achakd  and  I.  Ornstein  (Compt.  rend.,  1930, 
191,  311 — 312). — In  twelve  cases  of  myxcedema  the 
blood-serum  had  the  normal  content  of  proteins, 
cholesterol,  and  sodium,  but  the  total  lipin  content 
was  slightly  high,  and  calcium  content  slightly  low. 

R.  K.  Callow. 

Fat  metabolism.  I.  Fat  tolerance  in  obesity. 

H.  R.  Rony  and  A.  J.  Levy  (J.  Lab.  Clin.  Med., 

1929,  15,  221- — 228). — The  blood-fatty  acid  normally 
increases  after  ingestion  of  cream;  obese  subjects 
behave  irregularly.  The  plasma-cholesterol  is  normal 
in  both  cases.  A  high  or  low  fat  tolerance  in  obese 
subjects  is  usually  associated,  respectively,  with  a 
high  or  low  sugar  tolerance .  Chemical  Abstracts. 

Liberation  of  a  histamine-like  substance  from 
the  lung  in  oedema.  E.  Peserico  (Minerva  Med., 

1930,  1,  692 — 700). — The  presence  in  the  blood  of  a 
substance  behaving  like  histamine  is  discussed. 

Chemical  Abstracts. 

Experimental  production  of  pellagra  in  rats. 

I.  V.  R.  Leader  (Biochem.  J.,  1930,  24,  1172 — 

1180), — Pellagra  can  be  induced  in  rats  in  17 — 25 
days  on  a  synthetic  diet  containing  starch  and  sucrose 
and  just  sufficient  marmite  to  prevent  polyneuritis, 
administered  when  the  animals  begin  to  manifest  the 
deficiency  of  the  vitamin-#  complex.  In  the  absence 
of  sucrose  from  the  diet  pellagra  does  not  appear,  but 
all  the  rats  develop  polyneuritis.  Increased  amounts 
of  sucrose  do  not  increase  the  severity  of  the  symp¬ 
toms.  Rats  suffering  from  polyneuritis  develop 
pellagra  after  the  marmite  dose  is  raised  sufficiently 
to  protect  them  from  the  disease,  and  in  the  case  of 
those  on  a  sugar-free  diet  when  sugar  is  added. 
Rats,  like  human  beings,  have  a  seasonal  immunity 
from  pellagra.  S.  S.  Zilva. 

Nature  of  the  sugar  in  pentosuria.  I.  Green- 
wald  (J.  Biol.  Chem.,  1930,  88,  1—7).— The  urine 
was  cleared  with  lead  acetate,  and  the  filtrate  was 
further  precipitated  with  basic  lead  acetate  and 
sodium  hydroxide ;  the  precipitate  was  decomposed 
with  carbon  dioxide,  and  the  filtrate,  after  removal 
of  traces  of  lead  with  hydrogen  sulpiride,  was  con¬ 
centrated.  The  resulting  solution  was  treated  with 
mercuric  sulphate  (in  molecular  proportion  to  the 
nitrogen  content)  and  neutralised  with  barium  hydr¬ 
oxide,  and  the  filtrate,  freed  from  mercury,  was  con¬ 
centrated  to  small  bulk  and  treated  with  excess  of 
alcohol;  after  filtration,  the  concentration  and  pre¬ 
cipitation  with  alcohol  were  repeated.  The  final 
filtrate  was  concentrated  and  treated  with  an  amount 
of  p-bromophenylhydrazino  equal  in  weight  to  the 
apparent  dextrose  content.  Application  of  this  pro¬ 
cedure  to  the  urines  of  four  patients  exhibiting 
Pentosuria  resulted  in  the  isolation  of  xyloketose- 
p-bromophenvlhydrazone.  The  conclusions  of  Levene 
and  La  Forge  (A.  1914,  i,  1027)  are  therefore  con¬ 
firmed.  ’  G.  R.  Harington. 

Post-moriem  blood  chemistry  in  renal  disease. 
S.  H.  Polayes,  E.  Hershey,  and  M.  Lederer  (Arch. 
Int.  Med.,  1930,  46,  283— 289).— Blood  from  patients 
who  died  from  various  diseases  has  been  analysed  in 
respect  of  urea  and  creatinine,  and  the  results  have 
ficen  compared  with  those  obtained  from  the  same 


patient  before  death.  No  definite  relation  was  found 
between  the  urea  contents  of  the  blood  before  and 
after  death.  The  posl-morlem  creatinine  figures  in 
various  diseases  were  on  an  average  0-5 — 1-7  mg. 
per  100  c.c.  higher  than  those  obtained  during  life. 

W.  O.  Kermack. 

Absorption  spectrum  of  blood  and  its  relation 
to  rickets.  R.  C.  Gibbs,  J.  R.  Johnson,  and  C.  Y. 
Shapiro  (Naturwiss.,  1930,  18,  764). — Suhrmann’s 
statement  (this  vol.,  132)  that  solutions  of  blood 
from  rachitic  rats  give  a  different  absorption  spectrum 
from  that  obtained  with  a  solution  of  blood  from 
normal  animals  was  not  confirmed.  It  is  therefore 
concluded  that  his  results  were  accidental  and  that 
no  effective  change  in  the  blood -pigments  results  from 
a  change  in  pathological  state.  IV.  R.  Angus. 

Effect  of  administration  of  phosphorus,  anti¬ 
rachitic  treatment,  and  spontaneous  healing  on 
calcium  of  the  blood-serum  of  rachitic  rabbits. 
B.  Hamilton,  L.  Kajdi,  and  D.  Meeker  (J.  Biol. 
Chem.,  1930,  88,  331 — 336). — The  increase  in  the 
phosphorus  of  the  blood-serum  of  rachitic'  rabbits 
which  occurred  in  cases  of  spontaneous  healing,  or 
was  brought  about  by  administration  of  phosphate, 
cod-liver  oil,  or  irradiated  ergosterol,  or  by  the  action 
of  ultra-violet  light,  was  frequently  accompanied  by 
diminution  in  the  blood-calcium. 

G.  R.  Harington. 

Anomaly  of  copper  metabolism.  E.  Hauro- 
witz  (Z.  physiol.  Chem.,  1930,  190,  72 — 74), — In 
two  cases  of  Wilson’s  disease  (pseudosclerosis)  the 
liver  contained  5-9  and  4-8  mg.  of  copper  per  100  g. 
(normal  value  about  0-3)  and  the  abdominal  ganglia 
2-8  and  3J  mg.  (normal  value  about  0-55).  The 
iron  content  of  the  liver  was  normal. 

J.  H.  Birkixshaw. 

Metabolism  of  the  lung-fish,  Protopterus 
cethiopiciis.  H.  W.  Smith  (J.  Biol.  Chem.,  1930, 
88,  97 — 130). — Lung-fish  were  induced  to  icstivatc 
under  artificial  conditions,  and,  after  varying  periods, 
were  transferred  to  a  metabolism  chamber.  The 
fasting  but  active  lung-fish  utilises  oxygen  at  the  rate 
of  about  20  c.c.  per  kg.  per  hr.,  of  which  about  50% 
is  employed  in  the  oxidation  of  protein,  the  nitrogen 
appearing  almost  equally  as  carbamide  and  as 
ammonia.  Of  the  total  metabolism  of  the  active 
fish  about  15%  is  estimated  to  be  due  to  muscular 
tone  and  movement.  During  restivation  the  fish  is 
completely'  immobilised  and  is  enveloped,  except  for 
the  oral  aperture,  by  an  impervious  cocoon ;  secretion 
of  urine  is  entirely'  suspended.  The  oxygen  consump¬ 
tion  of  the  ."estivating  fish  falls,  at  20°,  to  about  8  c.c. 
er  kg.  per  hr.;  the  metabolic  rate  may'  be  raised 
y  rise  of  temperature  or  by'  injection  of  thyroxine 
without  awaking  the  fish.  The  reduction  of  the 
metabolism  must  involve  non-mechanical  as  well  as 
muscular  processes.  Energy'  during  aestivation  is 
derived  largely  from  the  catabolism  of  protein,  of 
which  the  nitrogen  accumulates  in  the  tissues  almost 
exclusively  as  carbamide ;  this,  together  with  sulphate 
which  also  accumulates,  is  excreted  at  a  very'  high 
rate  during  the  first,  day's  of  the  post-iestivation 
period.  No  significant  accumulation  of  ammonia, 
creatine,  or  -phosphate  is  observed ;  acetone  sub- 
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stances  and  uric  acid  were  absent  from  the  tissues 
during  aestivation.  C.  R.  Harington. 

Carbohydrate  metabolism  of  normal  and 
tumour  tissue.  I.  Measurement  of  the  respir¬ 
atory  quotient.  F.  Dickens  and  F.  Simer  (Bio- 
chem.  J.,  1930,  24,  905 — 913). — Thin  slices  of  tissue 
are  suspended  in  carbon  dioxide-free  Ringer  solution 
buffered  by  means  of  phosphate  and  in  equilibrium 
with  pure  oxygen.  The  carbon  dioxide  formed  in 
respiration  is  absorbed  by  barium  hydroxide  solution 
and  the  diminution  in  pressure  which  occurs  is  used 
for  the  calculation  of  respired  oxygen.  After  a 
definite  time  all  the  carbon  dioxide  is  expelled  from  the 
barium  hydroxide,  phosphate,  and  tissue  by  addition 
of  excess  of  strong  acid,  and  the  resulting  positive 
pressure  is  used  for  the  calculation  of  the  total  carbon 
dioxide  at  the  end  of  the  experiment.  This  figure 
corrected  for  the  carbon  dioxide  present  at  the  begin¬ 
ning  of  the  experiment  gives  the  amount  formed  in 
respiration  during  the  experimental  period.  The 
greatest  error  to  be  expected  in  the  value  of  R.Q. 
is  0-02..  S.  S.  Zilva. 

Oxidations  in  central  and  peripheral  nervous 
tissue.  E.  G.  Holmes  (Biochem.  J.,  1930,  24,  914 — 
925). — Various  types  of  tissue  composing  the  central 
nervous  system  have  different  rates  of  oxygen  con¬ 
sumption;  the  activity  of  grey  matter  whether  in 
the  central  system  or  in  the  peripheral  nerve  is  much 
higher  than  that  of  the  white  matter.  The  distribu¬ 
tions  of  indophenol  oxidase  and  of  cytochrome  run 
approximately  parallel  both  to  each  other  and  to  the 
rate  of  oxygen  consumption  of  the  different  types  of 
tissue.  The  greatly  increased  oxygen  uptake  which 
grey  matter  displays  in  the  presence  of  dextrose 
depends  on  the  conversion  of  the  sugar  into  lactic  acid 
and  disappears  if  this  conversion  is  prevented  by 
fluoride.  Other  substances  besides  lactic  acid,  prob¬ 
ably  not  of  a  carbohydrate  nature,  which  are  not 
easily  removed  by  washing  are  also  responsible  for 
some  of  the  oxygen  uptake  by  brain-tissue. 

S.  S.  Zilva. 

Lactic  acid  oxidation  in  brain  with  reference  to 
the  “Meyerhof  cycle."  E.  G.  Holmes  and  C.  A. 
Ashford  (Biochem.  J.,  1930,  24,  1119 — 1127). — 
Although  a  “  Meyerhof  quotient  ”  (total  lactic  acid 
disappearing/lactic  acid  oxidised)  was  obtained,  no 
synthesis  of  carbohydrate  from  that  portion  of  the 
lactic  acid  which  disappeared,  but  was  not  accounted 
for  by  the  oxygen  uptake,  could  be  demonstrated 
in  brain.  S.  S.  Zilva. 

Transformation  of  pyruvic  acid  into  lactic  acid 
in  the  liver.  Y.  Khouvine,  E.  Aubel,  and  L. 
Chevillard  (Compt.  rend.,  1930,  191,  446 — 448). — 
The  addition  of  pyrophosphate  to  macerated  liver 
with  sodium  pyruvate  incubated  at  pu  7-4  favours 
the  formation  of  lactic  acid,  but  has  no  influence 
on  the  amount  of  lactic  acid  derived  from  pyruvic 
acid.  The  carbon  dioxide  evolution  and  oxygen 
consumption  lead  to  the  conclusion  that  an  enzyme 
allows  pyruvic  acid  to  function  as  a  hydrogen  acceptor 
and  thus  form  lactic  acid.  F.  O.  Howitt. 

Energetics  of  muscular  contraction  with 
increased  formation  of  lactic  acid.  O.  Meyer¬ 


hof,  E.  Lundsgaard,  and  H.  Blaschko  (Naturwiss., 
1930,  18,  787 — 788). — When  creatinephosphoric  acid 
is  hydrolysed,  a  considerable  amount  of  energy  is 
liberated  which  during  muscular  activity  is  employed 
partly  for  anaerobic  contraction.  When  the  muscle 
is  poisoned  with  iodoacetic  acid,  formation  of  lactic 
acid  is  inhibited  without  affecting  anaerobic  contrac¬ 
tion  and  the  whole  of  the  phosphagen  is  simultaneously 
decomposed,  even  more  quickly  than  in  normal 
muscle.  By  a  comparison  of  the  total  anaerobic 
development  of  tension  with  the  decomposition  of 
phosphagen,  it  is  shown  that  the  whole  of  the  energy 
for  anaerobic  contraction  with  the  poisoned  muscle  is 
derived  from  phosphagen.  P.  W.  Clutterbuck. 

Methylglyoxal  as  an  intermediate  product  of 
carbohydrate  degradation.  E.  Widmann  and  E. 
Schneider  (Biochem.  Z.,  1930,  224,  157 — 169). — 
Macerates  of  normal  and  diabetic  human  blood- 
corpuscles,  of  red  and  white  corpuscles  separately, 
and  of  acetone  preparations  of  human  red  cells,  are 
able  to  convert  magnesium  hexosediphosphate  into 
methylglyoxal  in  the  same  way  as  macerates  of  the 
blood  cells  of  sheep,  horses,  and  rabbits  (this  vol.,  360). 
Human  red  and  white  cells  have  per  c.c.  the  same 
glycolytic  power  but  per  cell  the  glycolytic  power  of 
the  white  cell  is  about  twenty  times  that  of  the  red 
cell.  Macerates  of  red  and  white  cells  give  with 
magnesium  hexosediphosphate  yields  '  of  methyl¬ 
glyoxal  corresponding  with  7T5  and  70'3%  of  the 
sugar  used.  Macerates  of  pus,  on  the  other  hand, 
gave  negative  results.  P.  W.  Clutterbuck. 

Use  of  sodium  sulphite  as  fixing  agent  for 
acetaldehyde  in  surviving  tissues  and  hearts.  II. 
Kortschagin  and  M.  Levitov  (Biochem.  Z.,  1930, 
224,  63 — 68). — A  buffered  mixture  containing 
sodium  sulphite  can  be  used  for  fixing  acetaldehyde  in 
surviving  tissues  and  hearts.  P.  W.  Clutterbuck. 

Carbohydrate  metabolism  of  the  normal  new¬ 
born  infant.  II.  Effect  on  the  concentration  of 
blood-sugar  of  feeding  various  sugars.  H.  M. 
Greenwald  and  S.  Pennel  (Amer.  J.  Dis,  Children, 
1930,  39, 493— 503).— The  blood-sugar  in  infants  does 
nob  increase  after  breast-feeding  during  the  first  « 
hrs.,  but  may  do  so  after  the  second  day.  Dextrose  is 
most  readily  absorbed.  Chemical  Abstracts. 

Passage  of  carbohydrate  through  the  animal 
organism.  F.  Holtz  and  E.  Schreibf.r  (Biochem. 
Z.,  1930,  224,  1—52).— After  administration  of  dex¬ 
trose  solutions  to  dogs,  the  absorption  in  the  stomach, 
the  emptying  of  the  stomach,  the  filling  of  and  the 
absorption  in  the  intestine,  and  the  amount  an 
character  of  the  fluids  secreted  and  absorbed  a 
studied  and  the  movements  of  these  organs  fob0'™ 
by  the  usual  barium-X-ray  technique.  Stomac 
absorption  was  investigated  both  in  normal  aiuH 
anaesthetised  animals  in  which  the  stomach  "■ 
ligatured  above  and  beloxv.  Dextrose  solutions 

known  concentration  and  containing  a  known  a wou 
of  colloidal  silicic  acid  are  introduced  into  the  stoma  • 
Changes  in  silicic  acid  concentration  ^d.catc 
changes  due  to  dilution  by  secretions  and  Per™  •  „ 
calculation  of  the  sugar  concentration  after  a 
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for  these  dilutions.  Comparisons  of  this  with  the 
actual  sugar  concentration  indicates  whether  or  not 
absorption  has  occurred.  In  twelve  experiments  with 
normal  animals  three  showed  no  absorption  and  nine 
an  absorption  of  about  2  g.  of  dextrose  per  hr.  per  m.2 
body-surface,  whilst  in  all  of  seven  experiments  of  the 
second  type,  smaller  but  positive  absorption  was 
obtained.  The  volumes  of  gastric  juice,  its  ptl,  and 
content  of  chloride,  nitrogen,  etc.  are  tabulated. 

P.  W.  Clutterbuck. 

Intermediate  metabolism  of  foreign  sugars. 
E.  H.  Fishberg  and  B.  T.  Dolin  (Arch.  Int.  Med., 
1930,  46,  321—332). — A  method  is  given  for  the 
determination  of  galactose  or  xylose  in  the  presence 
of  dextrose  in  0-2  c.c.  of  blood,  the  principle  being  to 
remove  the  dextrose  by  treatment  with  a  suitably- 
prepared  yeast  suspension.  In  normal  human 
subjects  the  reducing  non-fermentable  fraction  is 
approximately  28  mg.  per  100  c.c.,  but  is  increased  in 
uraraia,  diabetes,  and  lactation.  Galactose  and 
xylose  introduced  into  the  blood-stream  of  a  rabbit 
disappear  at  a  rate  proportional  to  their  concentration 
in  the  blood.  Xylose  disappears  much  more  slowly 
from  the  blood-stream  of  rabbits  suffering  from 
uranium  nephritis  and  more  quickly  from  rabbits 
made  diabetic  by  phloridzin.  Galactose  disappears 
abnormally  slowly  from  the  blood-stream  of  rabbits 
suffering  from  uranium  nephritis  and  from  the  blood 
of  those  gradually  poisoned  by  phosphorus.  In 
human  beings,  galactose  disappears  slowly  from  the 
blood  of  patients  with  nephritis  and  diabetes. 

W.  0.  Kermack. 

Embryos.  IV.  Accumulation  of  glycogen 
in  the  bodies  of  developing  chick  embryos. 
V.  Accumulation  of  glycogen  in  the  liver  of 
developing  chick  embryos.  G.  E.  Vladimirov 
(Biochem.  Z.,  1930,  224,  69—78,  79— 82).— IV. 
[With  M.  J.  Danilina.]  The  increase  in  the 
absolute  amount  of  glycogen  in  the  embryo  follows 
the  same  law  as  the  increase  in  weight  and  is  calculable 
from  the  expression  log  <?=6-31  log  t— 6-01.  This 
holds  even  before  the  internal  secretory  glands  have 
become  active.  Part  of  the  glycogen  is  utilised  at 
hatching.  Fat  may  serve  as  a  source  of  glycogen  in 
the  second  half  of  the  incubation  period.  The  liver 
is  very  rich  in  glycogen  and  heart-muscle  is  richer  than 
skeletal. 

V.  The  ratio  of  the  weight  of  the  liver  to  the  total 
weight  of  the  embryo  is  constant  from  the  13th  day  to 
the  time  of  hatching,  the  growth  of  the  liver  following 
the  same  law  as  that  of  the  whole  body.  Liver- 
glycogen  forms  40%  of  the  total  glycogen  of  the 
embryo  (cf.  A.,  1926,  1268). 

P.  W.  Clutterbuck. 

Metabolism  of  tributyrin.  R.  E.  Davis  (J. 
Biol.  Chem.,  1930,  88,  67— 75).— When  tributyrin 
was  administered  orally  to  hens  it  was  digested  to  the 
extent  of  about  90%  in  the  first  experiment  and  less 
in  subsequent  experiments  with  the  same  bird  owing 
to  the  toxicity  of  the  material.  Tributyrin  was 
stored  to  some  extent  by  rats  after  injection  but  not 
after  oral  administration  of  the  fat,  although  in  the 
latter  case  it  was  digested  and  absorbed ;  the  butyric 
acid  was  probably  largely  synthesised  into  higher 
acids  during  absorption.  Administration  of  tri- 


butyiin  to  normal  and  phloridzinised  rats  on  a  carbo¬ 
hydrate-free  diet  increased  the  ketonuria. 

C.  R.  Harington. 

Lipins  of  blood-plasma  in  normal  dogs  in  the 
post-absorptive  state  and  in  fasting  dogs.  D. 
Glusker  (J.  Biol.  Chem.,  1930,  88,  381—387).— 
Figures  are  given  for  the  total  fatty  acids  and  the 
total  cholesterol  of  the  blood-plasma  of  10  dogs  in 
the  above-named  conditions.  C.  R.  Harington. 

Effects  of  cystine  diet  on  keratin  composition 
in  rabbit  wool.  J.  Barritt,  A.  T.  King,  and  J.  N. 
Pickard  (Biochem.  J.,  1930,  24,  1061—1065).— 
There  was  a  large  increase  in  the  sulphur  content  of 
the  fur  of  individual  Angora  buck  rabbits  between 
two  successive  3-month  periods,  January  to  April 
and  April  to  July,  whether  fed  on  a  normal  diet  or  on 
a  diet  containing  added  cystine.  The  weight  of  the 
fleece  was  also  not  influenced  by  the  inclusion  of 
cystine  in  the  diet.  S.  S.  Zilva. 

Comparative  biochemistry.  V.  Behaviour  of 
2-methylquinoline  in  the  organism  of  the  rabbit 
and  the  hen.  VI.  Behaviour  of  nitrocinnamic 
acid  in  the  animal  organism.  M.  Takahashi  (J. 
Biochem.  Japan,  1930,  11,  437 — 441,  441 — 444). — 
2-Methylquinolinc  is  partly  oxidised  and  partly 
paired  with  glycine  to  form  pyridinc-2  :  3-dicarboxylic 
acid.  In  rabbits  o-nitrocinnamic  acid  is  only 
sparingly  oxidised  or  paired ;  in  the  hen  it  is  oxidised 
to  nitrobcnzoic  and  then  to  succinic  acid. 

Chemical  Abstracts. 

Carbamide  of  rat's  blood  in  pregnancy  and 
lactation  on  diets  containing  varying  amounts  of 
protein.  H.  T.  Parsons  (J.  Biol.  Chem.,  1930,  88, 
311 — 330). — Large  increases  were  observed  in  the 
concentration  of  carbamide  in  the  blood  of  pregnant 
and  lactating  rats  as  the  result  of  diets  rich  in  protein, 
particularly  if  this  dietary  treatment  were  preceded 
by  partial  nephrectomy.  The  greatest  increase  was 
observed  during  lactation  and  appeared  to  be  asso¬ 
ciated  with  an  effect  (possibly  emotional)  of  the  act  of 
suckling.  C.  R.  Harington. 

Nitrogen  and  calcium  metabolism  in  calves 
during  the  period  of  milk  feeding.  E.  A.  Sokolov 
(Nauch.  Agron.  Zhur.,  1929,  6,  429 — 437). 

Chemical  Abstracts. 

Calcium  and  phosphorus  metabolism  in  older 
children  on  mixed  diet  containing  a  large  or 
small  quantity  of  milk.  A.  M.  Courtney  and  A. 
Brown  (Arch.  Dis.  Childhood,  1930,  5,  17 — 22). — A 
diet  which  contains  eggs  and  vegetables  but  only  a 
small  quantity  of  milk  does  not  provide  sufficient 
calcium  and  phosphorus.  Marked  individual  differ¬ 
ences  in  the  amounts  secreted  were  observed. 

Chemical  Abstracts. 

Calcium  and  phosphorus  concentration  in  the 
large  and  small  intestines  of  children.  A.  M. 
Courtney  (Arch.  Dis.  Childhood,  1930,  5,  23 — 27). — 
The  contents  of  the  large  intestine,  post  mortem, 
contained  more  calcium  and  less  phosphorus  than 
those  of  the  small  intestine. 

Chemical  Abstracts. 

Effect  of  the  contents  of  the  radicle  of  germin¬ 
ated  grain  on  calcium  and  phosphorus  meta¬ 
bolism.  M.  Rubner  (Deut.  med.  Woch.,  1930,  56, 
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295—29";  Chem.  Zentr.,  1930,  i,  2271).— The 
normal  organism  is  enriched  in  calcium  and  phos¬ 
phorus.  A.  A.  Eldridge. 

Influence  of  bile  acids  on  calcium  metabolism. 
T.  Sekitoo  (J.  Biochem.  Japan,  1930, 11,  390 — 406). 
— Laparatomy  alone  has  no  effect  on  the  blood- 
calcium  of  the  rabbit.  Hypocalcsemia  resulting 
from  the  discharge  of  bile  from  a  gall-bladder  fistula 
can  bo  remedied  by  administration  of  bile  acids. 
In  experimental  obstructive  icterus  hypercalcscmia 
alternates  with  hypocaleannia. 

Chemical  Abstracts. 

Retention  of  calcium  on  diets  rich  and  poor  in 
fat.  M.  C.  Mallon,  R.  Jordan,  and  M.  Johnson 
(J.  Biol.  Chem.,  1930,  88,  163 — 167). — No  constant 
effect  of  dietary  fat  on  the  retention  of  calcium  in 
normal  young  women  could  be  observed. 

C.  R.  Harington. 

Behaviour  of  potassium  in  the  organism.  I. 
Potassium  and  sodium  contents  of  different 
organs.  II.  Fluctuations  in  excretion  of  potass¬ 
ium,  sodium,  and  chlorine  by  the  Mdney.  III. 
Fluctuation  in  potassium  concentration  of  the 
plasma  after  administration  of  potassium  salts 
and  in  diuresis,  and  its  relation  to  the  elimin¬ 
ation  of  potassium  in  urine.  M.  Norn  (Skand. 
Arch.  Physiol.,  1929,  55,  162—183,  184—210,  211 — 
229 ;  Chem.  Zentr.,  1930,  i,  1580). — I.  The  potass¬ 
ium  content  of  the  heart  is  less  than  that  of  the 
skeletal  muscles,  but  the  sodium  content  is  greater. 
The  sodium  content  of  the  kidney  compared  with 
that  of  muscle  is  very  high. 

II,  The  excretion  of  potassium,  sodium,  and 
chlorine  by  the  kidneys  is  lower  during  the  night  than 
the  day;  with  persons  awake  at  night  and  asleep 
during  tho  day,  the  reverse  is  the  case.  Muscular 
activity  has  no  effect  on  the  secretion.  The  reduction 
in  secretion  is  not  attributable  to  a  general  depression 
of  renal  activity,  since  the  secretion  of  calcium  is 
unchanged,  whilst  that  of  magnesium  is  greater  at 
night  than  during  the  day.  Narcosis  appears  to 
exert  an  influence  similar  to  that  of  sleep. 

III.  Tho  administration  of  potassium  chloride  to 

rabbits  is  accompanied  by  a  marked  increase  in  the 
potassium  content  of  the  plasma;  this  brings  about 
an  increaso  in  the  excretion  of  potassium  by  the 
kidneys.  L.  S.  Theobald. 

Value  of  potassium  iodide  as  a  supplement  to 
the  ration  of  growing  chicks.  T.  S.  Hamilton  and 
C.  H.  Kick  (J.  Agric.  Res.,  1930,  41,  135—137).— 
Addition  of  potassium  iodide  to  chicken  food,  at 
the  rates  of  0-5  and  1-0  mg.  per  100  g.  body- weight, 
in  no  way  affected  the  rate  of  growth  of  clucks. 

A.  G.  Pollard. 

Ionic  theory  of  nerve  excitation.  N.  von 
Raschevsky  (Z.  Physik,  1930,  63,  660 — 665). — The 
observations  of  Hill  on  tho  motion  of  ions  in  an 
electric  field  between  two  parallel  impermeable 
membranes  are  brought  into  line  with  the  theory  of 
nerve  excitation.  A.  J.  Mee. 

Hysteresis  in  biophysics.  N.  von  Raschevsky 
(Z.  Physik,  1930,  63,  666 — 671). — A  heterogeneous 
system  with  several  equilibria,  possessing  the  property 


of  reacting  to  certain  “  configurations  ”  brought  about 
by  external  conditions,  is  considered.  A.  J.Mee. 

Biological  significance  of  intermediate  com¬ 
pounds.  E.  Abderhalden  (Naturwiss.,  1930,  18, 
429 — 431). — The  importance  in  biological  processes  of 
intermediate  compounds  such  as  the  polypeptides,  hex- 
osephosphates,  and  tho  enzyme-substrato  complexes 
is  discussed ;  such  compounds  may  have  considerable 
bearing  on  the  action  of  hormones,  vitamins,  and 
immunising  agents.  H.  F.  Gulbe. 

Physiological  reaction  of  salts.  M.  G6rski 
(Roez.  Nauk.  Roln.  Les.,  1929,  22,  27— 32).— The 
dependence  of  the  adsorption  of  salts  on  pa  is  ex¬ 
pressed  diagrammatically. 

Chemical  Abstracts. 

Iodine  investigations  at  Bad  Hall  in  Upper 
Austria.  T.  von  Fellenberg  (Biochem.  Z.,  1930, 
224,  176 — 192). — Water  from  the  various  bore-holes 
at  Bad  Hall  gave  in  one  case  only  1-23  mg.  but  in  all 
others  values  between  11T  and  47-5  mg.  of  iodine 
per  litre.  The  soil  of  Bad  Hall  is  rather  poor  in 
iodine  and  the  iodine-containing  water  must  come 
from  low-lying  strata.  The  drinking  water  and 
stream-water  are  very  rich  in  iodine  and  must  also 
be  enriched  by  water  from  deep  strata.  The  Had 
water  gives  off  small  amounts  of  iodine  into  the  air. 
The  milk  supply  is  rich  in  iodine.  By  bathing  for 
£  hr.  in  the  water  (63  g.  of  salts  with  13-3  mg.  of 
iodine  per  litre)  an  absorption  of  iodine  through  the 
skin  is  detected  by  subsequent  urine  analysis  of  about 
0-48  mg.  corresponding  with  36  c.c.  of  bath  water. 
Iodine  can  be  detected  in  sweat. 

P.  W.  Cluttebbuck. 

Determination  of  traces  of  iodine  in  organic 
materials.  T.  von  Fellenberg  (Biochem.  Z., 
1930,  224,  170 — 175). — Various  modifications  of  the 
author’s  method  of  determining  traces  of  iodine  in 
which  ashing  in  an  open  vessel  is  replaced  by  ashing 
in  a  tube  (McClendon,  A.,  1928,  607 ;  Reith,  A.,  1929, 
337,  414,  1410;  Schwaibold,  A.,  1929,  337,  1256)  are 
examined  and  gave  low  results,  it  being  often  difficult 
either  to  avoid  formation  of  tarry  material  or  to 
absorb  quantitatively  tho  whole  of  the  fumes  de¬ 
veloped.  Details  are  given  of  an  improved  method 
which  combines  a  preliminary  fusion  with  potassium 
hydroxide  in  a  nickel  dish  with  subsequent  burning 
of  carbon  in  a  heated  tube  after  removal  of  water- 
soluble  material.  The  fumes  from  the  tube  axe  co  • 
lected  in  potassium  hydroxide  and  together  with  t 
residual  ash  are  combined  with  the  vater-solu 
material  and  the  iodine  is  finally  determined  7 
titration.  Using  the  method,  calf’s  blood  is  sho 
to  contain  1-2  and  1-14  y  per  10  c.c.  and 
six  determinations  of  142  y  of  iodine  added  to 
blood  was  144-5  y.  P.  W.  Cluttebbuck. 

Effect  of  organic  fluorine  compounds  on  the 
animal  organism.  I.  Action  of  fluorobe  > 
p-fluorotoluene,  and  p-fluoroacetanihde  an  . 
state  of  fluorine  in  the  blood.  K-  Lano  (  .  . 
exp.  Path.  Pharm.,  1930,  152,  361 — 37®).— ‘ 
organic  fluorine  compounds  to  rabbits  a  ., 
increase  the  fluorine  content  of  the  blood,  w  ^ 
almost  entirely  inorganic,  nor  does  it  mcr  '  ne 
time  required  for  clotting.  Feeding  of  fluoro 
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p-fluorotoluenc,  or  p-fluoroacet  anilide  causes  no  accu¬ 
mulation  of  fluorine  in  the  various  organs  except  the 
heart  and,  in  smaller  degree,  the  lungs.  Dogs  fed 
regularly  with  fiuorobenzene  grow  thin  and  show 
intense  salivation,  but  no  definite  product  of  metabol¬ 
ism  can  be  isolated.  The  fate  of  p-fluoroacetanilide 
is  also  obscure,  but  p-fluorotoluene  gives  rise  to 
jj-fluorobcnzoic  acid,  of  which  5  g.  arc  obtained  from 
the  urine  on  feeding  26  c.c.  of  p-fluorotolucnc  in 
small  daily  doses.  P.  G.  Marshall. 

Pharmacology  of  gold  compounds.  I.  B.  von 
Issekutz  and  M.  Leinzinger.  II.  B.  von  Isse- 
krtz  and  Z.  Dirnisr.  III.  B.  von  Issekutz  and 
I.  MhHES  (Arch.  exp.  Path.  Pharrn.,  1930,  152, 
288-305,  306—317,  318—340).—!.  Sodium  chloro- 
aurate  has  a  characteristic  affinity  for  proteins  and 
will  cause  agglutination  of  blood-corpuscles  and  check 
the  swelling  of  gelatin.  The  htemolytic  action  is 
strongly  inhibited  by  blood-serum,  falling  from 
1:150,000  to  1  :  15,000  in  the  presence  of  2%  of 
serum.  Potassium  auricyanide,  which  is  lipoid- 
soluble,  produces  no  inhibition  of  the  swelling  of 
gelatin  and  has  no  appreciable  haemolytic  activity. 
“Sanoerysin”  resembles  it  in  this  respect  and  is 
bound  only  to  the  extent  of  20%  by  scrum.  Most 
other  gold  compounds  resemble  gold  chloride  and 
sodium  chloroaurate  in  their  properties. 

II.  A  study  of  the  toxicity  of  gold  compounds  on 
various  organisms  such  as  bacteria,  yeast,  and  para- 
mecium.  Gold  chloride  is  a  general  protoplasmic 
poison  and  is  more  effective  in  lulling  bacteria  than 
is  “sanoerysin.”  Potassium  auricyanide  shows  the 
strongest  antiseptic  action,  probably  by  virtue  of  the 
inhibiting  action  of  the  cyanogen  group  on  oxidative 
processes.  Its  toxic  effect  on  frogs  and  rats  is  only 
slightly  diminished  by  sodium  thiosulphate.  “  Krys- 
olgan”  and  “  triphal  ”  have  a  toxicity  similar  to 
that  of  “  sanoerysin,”  whilst  “  solganal  ”  has  only 
one  tenth  the  toxicity. 

HI.  Neutralised  gold  chloride  solutions  in  a  con¬ 
centration  greater  than  1  :  2500  produce  a  digitalis¬ 
like  action  on  the  isolated  frog’s  heart,  a  considerable 
proportion  of  the  gold  being  bound  in  the  surface 
layers  of  the  hcart-muscle.  Prog’s  gastrocnemius  is 
similarly  contracted.  In  cats  gold  chloride  produces 
a  lowering  of  blood-pressure  and  increase  in  the 
respiration  rate.  “  ICrysolgan  ”  and  “  solganol  ”  pro¬ 
duce  similar  effects  in  smaller  degree.  The  tonus  of 
isolated  rabbit’s  gut  is  raised  by  gold  chloride  (and 
V  “  sanoerysin  ”  in  larger  doses)  and  lowered  by 
gold  cyanide.  P.  G.  Marshall. 

Influence  of  crystalline  glutathione  on  the 
physiological  action  of  arsenic  compounds. 
8.  M.  Rosenthal  and  C.  Voegtlin  (J.  Pliarm.  Exp. 
Ther.,  1930,  39,  347— 367).— Intravenous  injection 
mto  rats  of  the  minimum  lethal  dose  of  3-amino- 
4-hydroxyphenylarscnious  oxide  or  of  sodium  arsenitc 
does  not  cause  death  if  the  animals  have  previously 
received  an  injection  of  a  solution  of  glutathione  in  the 
ratio  of  10  mols.  of  the  tripeptide  to  1  g.-atom  of 
arsenic.  Trypanosomes  exposed  in  vitro  to  the  action 
°|  arsenious  oxide  retain  their  power  to  infect  rats  if 
glutathione  is  present,  and  the  inflammation  produced 
111  tl'e  ear  of  the  rabbit  by  injection  there  of  solutions 


of  arsenious  oxide  is  prevented  if  glutathione  is  added 
to  the  solutions.  The  rate  of  oxidation  of  glutathione 
by  oxygen  with  luemin  as  catalyst  is  reduced  if 
arsenious  oxide  or  its  3-amino-4-hydroxyphcnyl  deriv¬ 
ative  is  present  in  concentrations  of  the  same  order 
as  that  of  the  glutathione.  Lower  concentrations  of 
arsenic  compound  have  no  effect,  although  there  may 
be  more  than  sufficient  arsenic  compound  present  to 
combine  with  all  the  luemin  used.  Concentrations  of 
sodium  cyanide,  very  low  in  relation  to  the  concen¬ 
tration  of  glutathione,  produce  marked  inhibition  of 
the  oxidation.  It  is  probable  that  the  action  of 
compounds  of  tcrvalcnt  arsenic  on  living  cells  involves 
chemical  reaction  between  the  compounds  and  gluta¬ 
thione  and  possibly  also  between  the  compounds  and 
other  constituents  of  the  protoplasm  which  contain 
thiol  groups.  W.  McCartney. 

Local  anaesthetics  derived  from  dialkylamino- 
propanediols.  I.  Phenylure thanes.  T.  H. 

Rider  (J.  Pharrn.  Exp.  Thcr.,  1930,  39,  457—467).— 
The  local  anaesthetic  activity  of  the  hydrochlorides 
of  the  phenylurethancs  and  diphenylurcthanes  of 
dialkylaminopropanediol  (cf.  this  vol.,  897)  has  been 
investigated  on  the  sciatic  nerve  of  the  frog  and  on 
the  rabbits’  cornea.  With  increase  in  the  size  of  the 
alkyl  group  the  local  anaesthetic  action  increases.  In 
the  lower  homclogues  it  is  greater  in  the  diphenyl 
than  in  the  monophenyl  scries,  whereas  in  the  higher 
homologues  the  reverse  is  the  case.  The  compounds 
have  a  marked  precipitating  action  on  proteins,  and 
this  probably  masks  the  local  anaesthetic  action  to 
some  extent,  especially  in  the  diphenyl  series,  where 
recipitating  power  is  very  pronounced.  Diiso- 
utylaminopropancdiol  monophenylurcthanc  hydro¬ 
chloride  is  six  times  as  strong  as  cocaine  on  the 
rabbit’s  cornea  and  more  than  three  times  as  strong  as 
either  novocainc  or  cocaine  in  an  interdermal  wheal, 
whilst  it  appears  to  be  less  toxic  than  cither  of  these 
two  drugs.  W.  O.  Kermacic. 

Comparison  of  the  effect  on  the  circulation  and 
the  narcotic  action  of  barbituric  acid  derivatives. 
M.  Vogt  (Arch.  exp.  Path.  Pharrn.,  1930,  152,  341 — 
360). — The  action  of  the  following  compounds  is 
reported:  diethyl-  (veronal),  dipropyl-  (proponal), 
pbenvlcthyl-  (luminal),  cyctohexcnylethyl-  (phano¬ 
dorm),  diallyl-  (dial,  curral),  tsopropylallyl-  (numal), 
isobutylallvl-  (sandoptal),  laoamylethyl-  (amytal),  iso- 
propylbromoallyl-  (noctal),  and  sec.-butylbromoallyl- 
(pcmocton)  -barbituric  acids.  The  whole  group  pro¬ 
duces  lowering  of  blood-pressure  and  reduction  of  the 
respiratory  volume.  Veronal  has  the  least  and  per- 
nocton  the  greatest  circulatory  effect  in  the  dosage 
necessary  to  produce  narcosis,  other  derivatives  being 
intermediate.  The  lethal  dose  for  a  20-g.  rat  is 
9-0  mg.  of  veronal  and  1-8  mg.  of  pcrnocton.  The 
therapeutic  ratio  is  greatest  (3-0)  for  phanodorm  and 
least  (1-2)  for  noctal.  P.  G.  Marshall. 

Pharmacological  actions  of  harmalol.  J.  A. 
Gunn  and  A.  J.  L.  Simonart  (Quart.  J.  Pharrn., 
1930,  3,  21S — 237). — Investigation  of  the  pharmaco¬ 
logical  actions  of  harmalol  and  comparison  with 
harmaline  show  that  the  replacement  of  the  methoxyl 
group  in  the  latter  by  hydroxyl  is  accompanied  by  a 
reduction  of  the  toxicity  by  subcutaneous  injection 
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to  40%  for  laboratory  mammals,  but  the  toxicity 
for  frogs  is  unchanged.  Harmalol  does  not  produce 
the  clonic  convulsions  characteristic  of  harmaline. 
Harmaline  is  30 — 00  times  as  toxic  for  protozoa 
( Colpidia )  as  harmalol.  Otherwise  the  action  of  the 
two  alkaloids  on  voluntary  and  involuntary  muscle 
runs  parallel  with  their  toxicity.  R.  K.  Callow. 

Pyrethrum  flowers.  IV.  Relative  toxicity  of 
pyrethrins  I  and  II.  C.  B.  Gnadinger  and  C.  S. 
Corl  (J.  Amer.  Chern.  Soc.,  1930,  52,  3300—3307).— 
The  toxicity  of  pyrethrins  I  and  II,  isolated  from 
Japanese  Pyrethrum  flowers  and  partly  purified 
through  their  semicarbazones  (cf.  Staudinger  and 
Ruzicka,  A.,  1924,  i,  700),  has  been  determined 
towards  house  flics  (Musca  domeslica)  using  the  oil- 
spray  method  of  Peet  and  Grady  (J.  Econ.  Entomol., 
1928,  21,  612).  Pyrethrin  II  is  about  80%  as  toxic 
as  pyrethrin  I.  The  determination  of  the  total 
pyrethrin  content  of  Pyrethrum  flowers  by  the  authors’ 
copper  reduction  method  (B.,  1929,  996)  is  an  accurate 
index  of  their  toxicity.  H.  Burton. 

Study  of  toxicity  J^of  rotenone]  using  goldfish. 
W.  A.  Cersdorff  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3440 — 3445). — The  toxicity  of  rotenone  to  goldfish 
in  concentrations  of  0-015 — 4  mg.  per  litre  of  water 
(containing  1  part  of  acetone  in  1000)  is  studied  at 
27 -J:  0-2°.  H.  Burton. 

Histamine  and  alkalosis.  R.  Rafflin  and  P. 
Saradjichvili  (Compt.  rend.  Soc.  Biol.,  1929,  102, 
559 ;  Chem.  Zontr.,  1930,  i,  1325). — The  subcutaneous 
injection  of  histamine  into  mentally-dcficients  is 
accompanied  by  alkalosis  of  the  blood  and  urine,  the 
result  of  elimination  of  chlorine  in  the  gastric  and 
urinary  secretions.  L.  S.  Theobald. 

Chemotherapy  of  quinoline  compounds.  I. 
Action  of  certain  quinoline  compounds  on  Para- 
tnecia.  U.  Beahmachari,  T.  Bhattacharyya, 
R.  Banerjea,  and  B.  B.  Maity  (J.  Pharm.  Exp. 
Thor.,  1930,  39,  413 — 415). — 8-Aminoquinoline  and 
quinolyl-8-glycineamide  are  without  toxic  action  on 
paramecia  in  concentration  of  1 — 2000,  whereas 
6-aminoquinolinc  and  quinolyl-6-glycineamide  kill  at 
a  concentration  of  1 — 2000,  but  not  at  a  concentration 
of  1—4000.  8-Amino-6-hydroxyquinoline  and  6- 
hydroxyquinolyl-8-glycincamide  arc  highly  lethal,  but 
8-amino-6-methoxyquinoline  (1 — 2000)  is  without 
action.  W.  0.  Kekmack. 

Idiosyncrasy  to  quinine,  cinchonidine,  and 
ethylhydrocupreine  and  other  lsevorotatory 
alkaloids  of  the  cinchona  series.  Further 
chemical  delimitation  of  the  idiosyncrasy ; 
alteration  in  sensitiveness.  W.  T.  Dawson  and 
F.  A.  Garbade  (J.  Pharm.  Exp.  Ther.,  1930,  39, 
417 — 424). — A  male  subject  exhibiting  sensitiveness 
to  quinine  and  related  alkaloids  is  not  sensitive  to 
quitenine  and  cinchotenidine,  but  is  sensitive  to  the 
ethyl,  amyl,  and  tsoainyl  esters  of  quitenine.  Sensi¬ 
tiveness  is  shown  to  lcevorotatory  propyl-,  isopropyl-, 
isobutyl-,  and  isoamyl-hydrocupreine  and  to  quinoline. 
The  sensitiveness  to  isoamylhydrocupreine  did  not 
exist  at  the  beginning  of  the  experiments,  but  set  in 
later,  indicating  apparently  an  increase  of  sensitiveness 
of  the  subject.  W.  O.  Kermack. 


Fate  of  opomorphine  after  subcutaneous 
injection.  F.  Bamford  (Analyst,  1930,  55,  502 — 
503). — Four  rabbits  were  injected  subcutaneously  with 
(1)  160  mg.  of  morphine  hydrochloride,  (2)  160  mg. 
of  apomorphine  hydrochloride,  (3)  as  (2),  and  (4) 
6  mg.  of  apomorphine  hydrochloride.  After  1  hr, 
the  rabbits  were  lulled  and  the  stomachs  and  contents 
of  (1)  and  (2)  and  the  contents  only  of  (3)  and  (4) 
extracted  by  the  Stas-Otto  process.  Only  the  ex¬ 
tracts  from  (1)  and  (2)  gave  precipitates  with  the 
usual  alkaloid  precipitants  and  the  colour  reactions 
of  the  morphine  group,  and  in  (2)  the  extracted 
apomorphinc  was  free  from  morphine. 

D.  G.  Heweb. 


Enzyme  purification ;  pancreatic  amylase. 
H.  C.  Sherman,  M.  L.  Caldwell,  and  M.  Adams 
(J.  Biol.  Chem.,  1930,  88,  295 — 304). — Commercial 
pancreatin  is  extracted  with  10  parts  of  87%  glycerol 
at  the  ordinary'  temperature,  the  mixture  is  centri¬ 
fuged,  and  the  supernatant  fluid  is  diluted  at  0°  with 
5  parts  of  a  phosphate  buffer  solution  so  that  the 
final  p„  is  5-8 the  solution  is  again  centrifuged  and 
the  mother-liquor  is  treated  with  an  alcoholic  suspen¬ 
sion  of  aluminium  hydroxide  at  0°.  The  enzyme  is 
eluted  from  the  precipitate  with  dilute  sodium 
hydroxide  (final  p„  7-0 — 7-3)  and  is  again  precipitated 
by  addition  of  a  mixture  of  equal  parts  of  alcohol 
and  ether.  The  resulting  preparation  (0-7  g.  from 
10  g.  of  pancreatin)  has  an  amylolytic  activity  about 
eight  times  as  great  as  that  of  the  original  material. 
Control  of  the  p„  is  important  throughout  and  is 
checked  by  electrometric  determinations,  which  can 
be  made  in  presence  of  alcohol  or  glycerol.  Tim 
purified  preparation  has  the  properties  of  a  protein 
and  is  free  from  carbohydrate ;  it  exhibits  proteolytic 
activity'.  C.  R.  Hawnotox. 


Action  of  powdered  organs  on  pancreatic 
amylase.  A.  Badreau  (J.  Pharm.  Chim.,  1930, 
[viii],  11,  20 — 31). — Desiccation  of  salivary  glands  of 
the  ox,  stomach  mucosa  of  the  pig,  pancreas  of  the 
pig,  ox,  and  horse,  bile,  and  pig’s  intestine  gives 
powders  of  pn  6 — 6-2,  all  of  which,  except  the  bile 
and  stomach  powders,  show  amylolytic  power.  The 
amount  of  starch  hydrolysed  by  a  mixture  of  pancreas 
powder  (0-05  g.)  with  0-2  g.  of  one  of  the  othere  is 
greater  than  that  hydrolysed  under  similar  conditions 
by  the  two  glands  separately.  Addition  of  larger 
quantities  of  the  second  gland,  or  of  a  mixture  of 
glands,  does  not  produce  a  further  exaltation.  Simi¬ 
larly,  the  amylolytic  action  of  mixtures  of  any  two 
of  the  other  glands,  whether  both  or  only  one  e 
active,  is  greater  than  that  of  the  two  separately 
The  activity  of  pancreatic  amylase  is  also  increase 
by  thymus  and  liver  powders  and  by  glycine  an 
tyrosine,  whilst  peptone  causes  the  greatest  increa- 
of  any'  of  the  substances  tried.  It  is  suggested  tna 
the  effect  of  all  these  products  is  due  to  the  annuo- 
acids  which  they  contain,  and  that  the  latter  n> . 
be  co-enzymes  necessary  for  the  activity  of 
enzyme.  H.  E.  F.  NoW»- 


Enzymic  hydrolysis  of  phloridzin.  E-  ' 
Moelwyn-Hughes  (J.  Gen.  Physiol.,  1930, 13, » 

S17). — Data  on  the  velocity  of  hy'drolysis  of  pblon 
by  acids  (A.,  1928,  374),  compared  with  tlio>e 
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other  glucosides,  showed  that  the  lability  of  phloridzin 
towards  acids  resembles  the  fruetosides  rather  than 
the  normal  glucosides.  Emulsin  had  no  action  on 
phloridzin,  whereas  maltase  and  maltase-free  invertase 
hydrolysed  it.  The  action  of  maltase  is  considered 
to  be  due  to  small  amounts  of  invertase  known  to  be 
present.  The  phloridzin  sugar  prepared  by  hydrolysis 
had  [a]n  +44-01°.  B.  pestis  fermented  phloridzin 
sugar  less  readily  than  dextrose.  It  is  concluded 
that  phloridzin  is  not  a  normal  glucosidc,  and  the 
tentative  suggestion  that  it  is  a  derivative  of  a 
y-hexose  is  put  forward.  G.  F.  Marrian. 

Inactivation  of  pancreatic  lipase  by  heat.  I.  H. 
IIcGillivray  (Biochem.  J.,  1930,  24,  891—904).— 
Purified  pancreatic  lipase  is  inactivated  by  heat  in 
accordance  with  the  unimolecular  law,  the  optimum 
stability  being  at  pn  0-0.  The  critical  increment  for 
the  heat-inactivation  process  in  50%  glycerol  is 
sensibly  the  same,  namely  of  the  order  of  46,000 
g.-cal.,  at  jhi  0-0,  8-01,  and  5  0.  In  25%  glycerol  and 
at  Pn  0-0  the  critical  increment  is  47,800  g.-cal. 
With  unpurified  lipase  the  course  of  inactivation  by 
heat  in  80%  glycerol  is  unimolecular,  whereas  in  the 
water  extract  of  the  dried  gland  j>owder  the  uni¬ 
molecular  coefficient  decreases  with  time.  The  un¬ 
purified  lipase  is  also  most  stable  at  about  pa  6-0. 
At  pl{  0-0  and  in  80%  glycerol  the  critical  increment 
for  the  process  in  unpurified  extracts  is  of  the  order 
of  100,000  g.-cal.,  whereas  in  50%  glycerol  the  value 
is  57,500  and  in  water  35,000.  At  pa  9-3  the  critical 
increment  of  unpurified  extract  containing  80% 
glycerol  is  of  the  order  92,000  g.-cal. 

S.  S.  Zilva. 

Action  of  arsenate  on  hexosephosphatase. 
M.  G.  Macfarlane  (Biochem.  J.,  1930,  24,  1051 — 
1057). — Hcxose-mono-  and  di-phosphate  can  be 
hydrolysed  by  washed  dried  yeast  in  the  absence  of 
co-enzyme.  Arsenate  accelerates  the  rate  of  pro¬ 
duction  of  phosphate  from  hexosediphosphatc  only 
in  the  presence  of  yeast  extract  and  the  acceleration 
has  not  been  obtained  without  an  accompanying 
fermentation.  Fluoride  inhibits  this  acceleration. 
Fractionation  of  the  boiled  yeast  extracts  used  indi¬ 
cates  that  some  other  factor  besides  the  co-enzyme 
is  necessary  for  the  reaction.  S.  S.  Zilva. 

Crystalline  pepsin.  I,  II.  Isolation  and 
properties.  J.  II.  Northrop  (J.  Gen.  Physiol., 
1930, 13, 739 — 700, 707 — 780). — I.  Commercial  pepsin 
was  dissolved  in  dilute  sulphuric  acid  and  precipitated 
by  half  saturation  with  magnesium  sulphate.  The 
precipitate  was  suspended  in  water,  dissolved  by  the 
addition  of  sodium  hydroxide,  so  that  the  pu  did  not 
rise  above  5-0,  reprecipitated  by  the  addition  of 
sulphuric  acid  to  pu  3-0,  and  dissolved  in  sodium 
hydroxide  at  45°.  After  inoculation  and  slow  cooling 
a  crystalline  paste  separated.  The  proteolytic  activity 
of  the  crystals  was  about  5  and  2-5  times  that  of  the 
original  pepsin  when  measured  by  the  hydrolysis  of 
caseinogen  and  the  liquefaction  of  gelatin.  It  had 
die  characteristic  properties  of  a  protein ;  the  nitrogen 
content,  optical  rotation,  and  proteolytic  activity 
were  constant  for  six  different  preparations  and 
remained  unchanged  throughout  seven  crystallis¬ 
ations.  Data  from  solubility  determinations  in  differ¬ 


ent  salt  solutions,  the  rate  of  activation  by  heat  and 
alkali,  and  the  determination  of  its  diffusion  coefficient 
suggest  that  it  is  a  pure  substance.  The  possibility 
that  it  is  a  solid  solution  is  not,  however,  excluded. 
The  rate  of  inactivation  at  05°  (p„  3-0)  was  found  to 
follow  the  course  of  a  unimolecular  reaction. 

Sera  of  rabbits  injected  with  active  and  denatured 
preparations  gave  precipitin  reactions  with  either 
active  or  denatured  pepsin  solutions.  Both  sera 
inhibited  the  action  of  the  enzyme. 

II.  The  effects  of  temperature,  pa,  and  varying 
concentrations  of  sodium  sulphate  on  the  solubility 
of  crystalline  pepsin  were  studied.  The  substance 
has  a  minimum  solubility  at  p„  2-75  corresponding 
with  its  isoelectric  point.  Migration  experiments  and 
a  titration  curve  confirm  this  figure.  Different 
methods  of  determining  the  mol.  wt.  (osmotic  pres¬ 
sure,  diffusion  coefficient,  phosphorus  content,  chlorine 
content,  and  sulphur  content)  gave  values  ranging 
from  33,000  to  40,000.  A  summary  of  the  chemical 
and  physical  properties  of  the  substance  is  given. 

G.  F.  Marrian. 

Action  of  pepsin  on  gelatin.  R.  K.  Cannan  and 
E.  Muntwyler  (Biochem.  J.,  1930,  24,  1012—1020). 
— The  changes  in  acid-  and  in  base-binding  capacities 
which  accompany  the  digestion  of  gelatin  by  pepsin 
have  been  determined  with  the  aid  of  hydrogen  elec¬ 
trode  titration  curves,  and  it  was  found  that  the 
main  chemical  effect  of  pepsin  is  the  hydrolysis  of 
peptide  linkings  between  the  a-amino-  and  a-carboxyl 
groups  of  amino-acids.  Pepsin  produced  marked 
changes  in  the  physical  condition  of  gelatin  before 
any  increase  in  titratable  groups  could  be  demon¬ 
strated.  Each  peptide  linking  hydrolysed  rendered 
14 — 15  atoms  of  nitrogen  soluble  in  80%  alcohol. 

S.  S.  Zilva. 

Action  of  the  latex  of  Ficus  carica  on  proteins. 
S.  Visco  (Atti  R.  Accad.  Lincci,  1930,  [vi],  11,  088 — 
691). — The  action  of  the  latex  on  the  proteins  of 
egg-white  does  not  proceed  further  than  the  formation 
of  secondary  proteoses.  T.  H.  Pope. 

Rate  of  liberation  of  arginine  in  tryptic 
digestion.  J.  A.  Dauphinee  and  A.  Hunter  (Bio¬ 
chem.  J.,  1930, 24, 1128 — 1147). — In  the  case  of  casein¬ 
ogen  and  gelatin  the  initial  rate  of  liberation  by 
arginase  of  arginine  or  of  an  arginine  complex  is  so 
great  that  half  of  their  total  potential  arginine  is 
easily  set  free  within  3  hrs.  With  Witte  peptone 
this  liberation  is  only  slightly  slower,  whilst  with 
edestin  and  fibrin  free  arginine  appears  much  more 
gradually.  Egg-albumin  exhibits  a  peculiar  behaviour 
in  that  the  liberation  of  arginine,  like  that  of  free 
amino-groups  in  general,  commences  only  after  a 
latent  period  of  one  or  two  day's.  With  fibrin  the 
total  amount  of  arginine  liberated  by'  trypsin  was 
only  two  thirds  of  the  amount  obtainable  on  complete 
hydrolysis,  and  with  caseinogen,  gelatin,  edestin,  egg- 
albumin,  or  Witte  peptone  four  fifths.  These  fractions 
appear  to  be  characteristic.  In  the  acid  hydrolysis 
of  gelatin  arginine  is  liberated  less  rapidly'  and  at  a 
more  regular  rate  than  in  its  tryptic  digestion. 

S.  S.  Zilva. 

Protein  constituents  and  their  enzymic  con¬ 
versions.  M.  Bergman n  (Naturwiss.,  1930,  18, 
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465 — 168). — The  structure  and  reactions  of  certain 
amino-acids  and  related  compounds  are  described 
with  special  reference  to  the  action  of  enzymes. 

H.  F.  Gillbe. 

“Activation”  of  proteolytic  enzymes.  H.  A. 
Krebs  (Naturwiss.,  1930,  18,  736). — Priority  of 
publication  is  claimed  over  Waldschmidt-Loitz, 
Purr,  and  Balls  (this  vol.,  1217).  W.  R.  Angus. 

[Biochemical  factors  in]  heredity.  IV.  H. 
von  Euler,  H.  Davidson,  and  D.  Runehjelm  (Z. 
physiol.  Chom.,  1930,  190,  247—261 ;  cf.  A.,  1929, 
1497). — The  catalase  content  of  chlorophyll-normal 
and  chlorophyll -defective  mutants  of  barley  was 
determined  at  different  stages  of  germination.  One 
strain  had  a  ratio  green  :  white  of  2-5,  another  2-2, 
another  green  :  light  green  1-5  (etiolated,  yellow  :  light 
yellow,  1-4).  A  further  strain  green  :  yellowish-green 
had  a  similar  ratio.  J.  H.  Birkinshaw. 

Cytochrome  and  the  catalase  action  of  yeast. 
H.  von  Euler  and  H.  Hellstrom  (Z.  physiol.  Chem., 
1930,  190,  1S9 — 198). — Hsemochromogen  of  yeast 
shows  absorption  bands  at  557  and  525  in|i  coinciding 
with  those  of  pyridine  hfcmochromogcn  and  a  third 
at  586  mg  unaffected  by  oxidation  and  reduction. 
60%  pyridine  extracts  hsemochromogen,  the  extract 
giving  a  strong  band  at  586  mg  and  a  very  weak  one 
at  557  mg  which  is  strengthened  by  reduction.  The 
5S6  mg  band  disappears  on  the  addition  of  hydrazine 
hydrate.  Cytochrome  on  addition  of  pyridine  is 
apparently  resolved  into  two  different  porphyrm  or 
porphyratin  complexes  of  which  one  is  lisemin. 
Heating  yeast  to  65°  or  treatment  with  chloroform 
or  acetone  causes  three  of  the  five  cytochrome  bands 
to  disappear,  550  and  521  mg  remaining.  The 
catalase  action  is  strengthened. 

J.  H.  Birkinshaw. 

Selective  fermentation.  I.  Alcoholic  fer¬ 
mentation  of  dextrose,  lsevulose,  and  mannose 
mixtures.  H.  Sobotka  and  M.  Reiner  (Biochem. 
J.,  1930,  24,  926 — 931). — All  the  types  of  yeast 
examined  fermented  dextrose  and  lsevulose  at  a  rate 
of  2  to  1  or  higher.  This  rate  is  influenced  by  the 
nature  of  the  culture  medium.  There  is  no  correlation 
between  selective  fermentation  and  invertasc  or 
maltase  content.  Dextrose  and  mannose  were  fer¬ 
mented  at  a  rate  of  about  2 — 3 : 1,  whilst  in  the  case  of 
laevulose  and  mannose  the  ratio  was  about  1-4:1. 

S.  S.  Zilva. 

Fourth  and  fifth  fermentation  processes  of 
sugar.  C.  Neuberg  and  M.  Kobel  (Naturwiss., 
1930,  18,  427 — 429). — The  existence  has  been  estab¬ 
lished  of  a  fourth  mode  of  fermentation  of  hexoses, 
which  follows  the  second  and  third  processes  and 
results  in  the  production  of  pyruvic  acid  and  glycerol, 
whilst  in  a  fifth  mode  of  decomposition,  according 
to  the  equation  Ci;H  120  fi — 2H20 + 2COMe-CHO,  an 
85%  yield  has  been  obtained  by  employment  of 
2  : 4-dinitrophenylhydrazine  to  isolate  the  methyl- 
glyoxal  formed.  The  significance  of  these  reactions 
in  plant  and  animal  organisms  is  indicated. 

H.  F.  Gillbe. 

Co-zymase.  XVII.  H.  vox  Euler  and  K. 
MyrbAck  (Z.  physiol.  Chem.,  1930,  190,  93—100; 
cf.  A.,  1929,  1340). — The  best  preparations  of  co¬ 


zymase  show  an  activity  coefficient  of  about  70,000 — - 
80,000  units.  The  composition  corresponds  with 
an  adenine-carbohydrate  (pentose)-phosphoric  acid 
complex.  On  this  basis  about  80%  of  the  co-zymase 
is  accounted  for.  Further  fractionation  of  a  higlily 
active  preparation  yields  some  inactive  fractions,  the 
total  activity  of  all  fractions  being  considerably  less 
than  that  of  the  original.  Co-zymase  may  also  be 
inactivated  by  enzymes,  e.g.,  liver  nucleotidase,  but 
the  phosphoric  acid  liberated  is  much  less  than  corre¬ 
sponds  with  the  amount  of  co-zymase  rendered  in- 
active.  The  activating  action  of  boiled  yeast  juice 
is  probably  the  resultant  of  several  factors.  In  the 
determination  of  the  activity  of  co-zymase  different 
preparations  of  apozymase  give  different  results, 
although  with  fresh  apozymase  from  a  given  strain 
of  yeast  the  results  aro  comparable. 

J.  H.  Birkinshaw. 

Effect  of  different  amounts  of  toluene  on  the 
fermentation  of  sugar  by  fresh  and  dried  yeast. 

G.  Seliber  (Biochem.  Z„  1930,  224,  202-210).- 
The  intensity  of  fermentation  by  living  yeast  is 
depressed  by  10 — 50%  in  presence  of  toluene,  but 
increasing  the  amount  of  toluene  from  2  to  40%  does 
not  affect  the  extent  of  inhibition.  A  greator  effect 
is  obtained  by  triturating  yeast  with  toluene.  Dried 
yeast  is  more  sensitive  to  toluene  except  when  drying 
has  been  prolonged,  when  the  total  fermenting  power 
is  very  low  and  toluene  has  little  effect. 

P.  W.  Cluttebbuck. 

Growth  acceleration  in  protozoa  and  yeast, 

H.  H.  Darby  (J.  Exp.  Biol.,  1930, 7, 308-316).-The 
allclocatalytic  phenomena  in  the  growth  of  Paranuc- 
ium  do  not  occur  if  a  small  volume  of  suitable  medium 
is  used.  The  optimum  growth  of  yeast  is  at  pa  4-4. 

E.  Boyland. 

Oxalic  acid  as  a  reagent  for  isolating  tubercle 
bacilli.  Growth  of  acid-fast,  non-pathogenic 
organisms  on  different  media,  and  their  reaction 
towards  chemical  reagents.  H.  J.  Cobber  and 
N.  Uyei  (J.  Lab.  Clin.  Med.,  1930,  15,  348-369). 

Cheshcal  Abstracts. 

Oxidation  of  hydrogen  and  hydrocarbons  by 
bacteria.  J.  Tausz  and  P.  Donate  (Z.  physiol, 
Chem.,  1930,  190,  141— 168).— Both  B.  aliphahcvm 
liquefacietis  and  the  methane  bacterium  are  able  to 
oxidise  hydrogen  in  presence  of  air.  The  former 
organism  oxidises  all  the  longer-chain  paraffins 
beginning  with  pentane.  The  olefines  are  not  attacked 
nor  arc  the  cyclic  hydrocarbons  except  those  with  a 
long  side-chain  {e.g.,  cetylbenzcno).  The  methane 
bacterium  oxidises  all  the  paraffins  and  propylene 
and  butylene,  but  not  benzene  or  eyefohexane.  1 
bacterial  oxidation  of  hydrogen  proceeds  m 
methylene-blue  as  acceptor,  indicating  hydrog 
activation.  In  the  oxidation  of  hexane,  the  in«‘ 
mediate  formation  of  unsaturated  hydrocarbons  w 
established.  J-  H.  BiRKU'si[A"' 


Culture  media  containing  urea.  IH. 

Vande  Velde  (Natuurvetensch.  Tijds.,  l-wd.  • 
141—145;  cf.  this  vol.,  503).— Two  series  of  exp® 
ments  have  been  carried  out  on  the  influence  o 
on  the  fermentation  of  milk.  The  acidity  deic ! 
determined  by  titration,  is  somewhat  less  in  p 
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of  urea ;  it  is  concluded  that  lactic  acid  bacteria  can 
decompose  urea  to  give  ammonia,  and  that  B.  fluores¬ 
cent  liqmfaciens  can  ferment  lactose  to  lactic  acid. 

S.  I.  Levy. 

Oxidation-reduction  studies  in  relation  to 
bacterial  growth.  I.  Oxidation-reduction 
potential  of  sterile  meat  broth.  II.  Method  of 
poising  the  oxidation-reduction  potential  of 
bacteriological  culture  media.  B.  C.  J.  G. 
Knight  (Biochem.  J.,  1930,  24,  1066—1074,  1075— 
1079). — I.  The  oxidation-reduction  potential  of  com¬ 
pletely  deaerated  sterile,  buffered  meat  broths  has 
been  measured  over  a  range  pa  4 — 10-5.  The 
potentials  indicated  by  Clark’s  dyes  are  more  negative 
than  those  shown  by  an  electrode  in  broth  alone. 
When  oxygen  is  removed  the  potential  of  the  broth 
drifts  to  a  definite  level  depending  on  pn. 

II.  Tho  negative  potential  drift  is  balanced  by  pass¬ 
ing  into  the  medium  a  controlled  stream  of  very  diluto 
oxygen  in  nitrogen,  tho  concentration  and  rato  of 
flow  of  tho  gas  mixture  being  adjusted  until  there  is 
equilibrium  between  the  rate  of  reduction  of  tho  broth 
system  and  its  rate  of  oxidation  by  the  oxygen. 
Much  greater  precision  can  bo  given  to  the  electrode 
readings  and  the  poising  of  tho  potential  is  made  more 
refined  by  the  addition  of  small  quantities  of  oxid¬ 
ation-reduction  dyes  with  a  span  of  potential  covering 
tlio  desired  level.  S.  S.  Zilva. 

Mechanism  of  opsonin  and  bacteriotropin 
action.  IV.  Isoelectric  points  of  certain 
sensitised  antigens.  M.  McCutcheon,  S.  Mudd, 
M.  Strumia,  and  B.  Lucre  (J.  Gen.  Physiol.,  1930, 
13,  669 — 681). — The  isoelectric  points  of  Myco¬ 
bacterium  avium  and  ilf.  chdonci,  determined  by 
cataphorosis,  showed  a  progressive  shift  from  about 
Va  2-5  to  5-7  after  sensitisation  with  increasing 
amounts  of  homologous  rabbit  immune  serum,  tho 
mean  isoelectric  point  of  the  globulins  of  the  sera  used 
being  pa  5-1 — 5-2.  This  phenomenon  was  not  due 
to  the  deposition  of  residual  fibrinogen  on  tho  bacteria 
since  when  plasma  was  used  instead  of  serum  slightly, 
lower  results  were  obtained.  The  shift  in  isoelectric 
point  was  accompanied  by  agglutination,  and  changes 
in  surface  properties  of  the  bacteria. 

G.  F.  Marrlvn. 

Possible  mechanism  of  diphtheria  toxoid 
formation.  L.  F.  Hewitt  (Biochem.  J.,  1930,  24, 
983—992). — Eighty-five  %  of  tho  amino-nitrogen 
present  in  fresh  diphtheria  toxins  remains  free  in 
completely  detoxifiod  toxoids  prepared  by  incubation 
with  formaldehyde.  Reducing  and  oxidising  agents 
flnd  methyl  alcohol  failed  to  produce  a  detoxified 
toxoid.  Slight  reducing  conditions  are  maintained 
when  toxin  is  incubated  with  formaldehyde. 

S.  S.  Zilva. 

Effect  of  intravenous  injection  of  urethane  on 
the  secretion  of  adrenaline  in  cats.  S.  Kodorna 
(Tohoku  J.  Exp.  Med.,  1930,  15,  11— 16).— Hyper¬ 
secretion  of  adrenaline  is  observed ;  it  is  prevented  by 
cutting  tho  splanchnic  nerves. 

Chemical  Abstracts. 

Calcium  of  cerebrospinal  fluid  and  of  blood- 
serum  with  reference  to  parathyroid  hormone, 
b.  Morgulis  and  A.  M.  Perley  (J.  Biol.  Chem.,  1930, 


88,  169 — 188). — Oral  administration  of  calcium  salts 
and  production  of  experimental  jaundice  were  without 
effect  on  the  calcium  of  the  blood-serum  or  cerebro¬ 
spinal  fluid  of  dogs.  Increase  in  the  serum-calcium 
of  dogs  by  direct  injection  of  calcium  salts  or  by  their 
oral  administration  in  combination  with  parathyroid 
hormone  and  decrease  in  the  serum-calcium  brought 
about  by  parathyroidectomy  had  little  or  no  effect  on 
the  calcium  of  the  cerebrospinal  fluid.  No  evidence 
was  obtained  of  the  transfer  of  calcium  to  the  red 
blood-corpuscles  as  the  result  of  parathyroidectomy, 
or  of  tho  existence  in  blood  of  a  slowly  dissociable 
organic  calcium  compound.  Tho  diffusible  calcium 
determined  by  dialysing  blood-scrum  against  cerebro¬ 
spinal  fluid  was  practically  constant  in  amount 
irrespective  of  whether  the  dogs  were  normal,  or  had 
received  injections  of  calcium  salts  with  or  without 
parathyroid  hormone,  or  had  been  pavathyroidoctom- 
ised.  The  parathyroid  hormone  has  therefore  no 
apparent  effect  on  tho  distribution  of  calcium  between 
the  blood-scrum  and  the  cerebrospinal  fluid. 

C.  K.  Harinoton. 

Influence  of  the  thyroid  on  the  protein  metabol¬ 
ism  of  individual  organs.  O.  Stetruhn  and  A. 
Smirnova  (Biochem.  Z.,  1930,  224,  83 — 90). — The 
authors’  previous  work  on  tho  autoproteolysis  of 
entire  animal  bodies  (A.,  1926,  1174)  is  oxtendod  to 
individual  tissues,  the  autolysis  of  rabbits’  liver, 
muscle,  heart,  and  brain  being  investigated  at  pa 
3-4,  74,  and  in  water  after  24  and  48  hrs.’  incubation 
at  37°,  the  tissues  being  obtained  from  normal  animals 
and  animals  to  which  had  been  administered  thyroid 
gland  either  as  dry  preparation  by  stomach  tube  or 
thyroxine  by  injection.  Changes  in  the  rate  of 
autolysis  are  exceptionally  marked  in  the  case  of  liver 
and  heart-muscle  pulp,  much  less  with  skeletal 
muscle,  and  scarcely  appreciable  with  brain. 

P.  W.  Clutterbuck. 

Effect  of  secretin  on  blood-sugar.  M.  Yasuda 
(J.  Biochem.  Japan,  1930,  11,  479 — 503). — Insulin 
hypoglycoemia  is  accompanied  by  a  corresponding 
fall  in  inorganic  phosphorus ;  hyperglycemia  causes  a 
fall  in  plasma-phosphorus.  Under  the  influence  of 
thyroxine  and  amino-acids  the  effect  of  sympathetic 
stimulation  is  manifested  in  so  far  as  both  hyper¬ 
glycemia  and  hypophosphatemia  are  produced. 
Only  with  injection  of  pancreatic  secretin  is  the  former 
accompanied  bjr  the  latter.  The  internal  secretion 
of  the  pancreas  is  not  promoted  by  its  external 
secretory  activity.  Chemical  Abstracts. 

Hormones  of  the  anterior  pituitary  lobe.  I. 
B.  Zondek  (Klin.  Woch.,  1930,  9,  245—248;  Chem. 
Zentr.,  1930,  i,  1955). — A  description  of  biological 
tests  for  the  hormones,  and  a  definition  of  units. 

A.  A.  ELDRIDaE. 

Effect  of  posterior  pituitary  extract  on  respir¬ 
atory  metabolism.  E.  Schill  and  J.  von  Fern- 
bach  (Z.  ges.  exp.  Med.,  1929,  67,  551 — 557 ;  Chem. 
Zentr.,  1930,  i,  1955). 

Stability  of  aqueous  solutions  of  the  oxytocic 
principle  of  the  pituitary  gland.  J.  H.  Gaddum 
(Biochem.  J.,  1930,  24,  939— 944).— The  rate  of 
destruction  of  the  principle  in  the  aqueous  extract  has 
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been  measured  at  different  hydrogen-ion  concen¬ 
trations  and  at  different  temperatures. 

S.  S.  ZlLVA. 

Pituitary  gland.  VII.  Separate  identity  of 
the  pressor  and  melanophore  principles.  L. 
Hogben  and  C.  Gordon  (J.  Exp.  Biol.,  1930,  7,  286 — 
292). — By  the  action  of  sodium  hydroxide  the  pressor 
activity  of  pituitary  extracts  can  bo  removed  whilst 
the  melanoplioric  activity  remains.  E.  Boyland. 

Isolation  and  preparation  of  vagotonin,  a  new 
pancreatic  hormone.  H.  Penau  and  D.  Sante- 
noise  (Compt.  rend.,  1930,  191,  342 — 344). — Extrac¬ 
tion  of  minced  pancreas  with  0-05A7-alcoholic  sul¬ 
phuric  acid,  followed  by  processes  of  fractional 
precipitation  and  ultra-filtration  to  remove  compounds 
of  low  mol.  wt.,  yields  vagotonin  as  a  white,  water- 
soluble  powder,  with  properties  quite  distinct  from 
those  of  insulin.  It  acts  on  the  oculo-cardiac  reflex  in 
doses  of  less  than  0-1  lug.  per  kg.,  and  has  a  slow 
hypoglycaemic  effect.  It.  K.  Callow. 

Crystalline  insulin.  XI.  Does  insulin  cause 
an  initial  hyperglycaemia  ?  E.  M.  K.  Geiling  and 
A.  M.  de  Lawder  (J.  Pharm.  Exp.  Ther.,  1930,  39, 
369 — 385). — The  initial  temporary  hyperglycaemia 
which  immediately  follows  injection  of  commercial 
insulin  is  caused  by  non-dialysablc  impurities  which 
are  present.  The  impurities  are  not  completely 
destroyed  by  alkali  solutions  of  sufficient  concen¬ 
tration  to  render  insulin  inactive.  Crystalline 
insulin  does  not  cause  initial  hyperglycaemia. 

W.  McCartney. 

Insulin.  XII.  Crystalline  insulin.  H.  Jen¬ 
sen  and  A.  de  Lawder  (Z.  physiol.  Chem.,  1930, 190, 
262 — 272). — A  non-crystalline  preparation  of  pig’s 
insulin  showing  activity  equal  to  that  of  crystalline 
ox  insulin  had  a  lower  sulphur  content  (2-7  instead  of 
3-1  %).  Crystalline  insulin  precipitated  by  heating 
with  OTA-hydrochloric  acid  cannot  be  reconverted 
into  the  crystalline  form.  An  attempt  was  made ‘to 
account  for  the  low  activity  of  acetylinsulin.  Part 
of  the  acetyl  is  probably  attached  to  an  amino-group. 
Acetylation  at  higher  temperatures  yields  a  product 
of  lower  activity  than  acetylation  at  0°.  Com¬ 
pounds  of  insulin  formed  with  benzaldehyde  and 
benzoyl  chloride  are  inactive  and  the  activity  cannot 
bo  regenerated.  The  action  of  dilute  alkali  hydroxide 
eliminates  not  only  sulphide-sulphur  but  also 
ammonia  or  an  amine.  The  ammonia  removed 
seems  to  be  related  to  the  loss  of  activity  which  also 
occurs.  J.  H.  Birkinsilyw. 

Determination  of  insulin  secretion.  B.  A. 
Houssay,  J.  T.  Lewis,  and  V.  G.  Eoglia  (Rev.  soc. 
Argentina  biol.,  1929,  5,  15 — 31). — Determinations 
of  blood-sugar  were  made  on  fasting  dogs  anaesthetised 
with  chloralose;  the  pancreas  was  removed  and 
insulin  injected  into  the  jugular  vein.  In  a  fasting 
anaesthetised  animal  with  normal  blood-sugar  the 
pancreas  secretes  about  0-01  unit  per  kg.  per  hr.  to 
maintain  the  blood-sugar  at  the  normal  level.  When 
the  blood-sugar  is  high,  0-1  unit  is  at  first  secreted, 
the  quantity  falling  when  the  normal  level  is  reached. 

Chemical  Abstracts. 

Action  of  insulin  on  the  glycogen  distribution 
in  normal  animals.  M.  W.  Goldblatt  (Biochem. 


J.,  1930,  24,  1199 — 1209). — The  observation  made  on 
young  rabbits  (A.,  1929,  609)  that  insulin  produces  a 
very  large  rise  in  hepatic  glycogen  without  any  simul¬ 
taneous  considerable  fall  in  muscle-glycogen  is  con¬ 
firmed  on  kittens.  This  rise  is  not  a  necessary  sequel 
of  a  high  degree  of  hypoglyeoemia.  The  increase  in 
liver-glycogen  consequent  on  the  injection  of  insulin 
into  starving  young  rabbits  cannot  be  explained  by 
changes  occurring  in  glycogen  and  free  sugar  in  other 
parts  of  the  body  nor  is  it  associated  with  changes  in 
blood  constituents  other  than  diminution  in  sugar 
and  inorganic  phosphorus.  Under  the  conditions 
described  glycogen  formation  from  endogenous  sources 
is  definitely  increased.  S.  S.  Zilva. 

Oestrin.  IV.  Chemical  nature  of  crystalline 
preparations.  G.  E.  Marrian  (Biochem.  J.,  1930, 
24,  1021—1030;  cf.  this  vol.,  821).— Of  the  total 
oestrus-producing  material  in  the  ethereal  extract 
of  acidified  urine,  32%  has  been  obtained  as  a  pure 
crystalline  substance,  C18H2403,  m.  p.  264—206°, 
[a]540l  -f  38°.  The  substance  is  feebly  acidic,  being 
soluble  in  aqueous  alkali.  It  is  precipitated  from 
alkaline  solution  by'  carbon  dioxide.  A  triaatak, 
m.  p.  120 — 122°,  insoluble  in  aqueous  alkali,  has  been 
prepared.  Determinations  of  the  base-binding  power 
and  approximate  pK  of  the  substance  show  that  one 
hydroxyl  group  is  acidic ;  it  gives  colour  reactions 
characteristic  of  phenolic  substances.  The  activities 
and  m.  p.  of  the  material  precipitated  from  alkaline 
solution  by  carbon  dioxide  and  of  the  material 
obtained  by  regenerating  the  acetate  are  the  same 
as  those  of  the  original  substance.  It  is  not  appreciably 
volatile  at  165°/0-001  mm.  S.  S.  Zilva. 

Crystalline  menoformone.  E.  Dingemakse, 
S.  E.  de  Jonoh,  S.  Kober,  and  E.  Laqueur  (Deut. 
med.  Woch,,  1930,  56,  301—304;  Clieni.  Zentr.,  1930, 
i,  1954). — Menoformone,  dissolved  in  a  little  benzene, 
was  adsorbed  on  fuller’s  earth,  which  was  then  boiled 
with  benzene,  the  residue  from  which  was  extracted 
with  much  light  petroleum.  The  precipitate  obtained 
on  cooling  was  treated  with  potassium  hydroxide  and 
extracted  with  70%  alcohol  and  the  solution  shaken 
with  benzene.  The  menoformone  was  then  recovered 
by  shaking  the  acidified  solution  with  benzene,  and 
was  recrystallised  as  needles  or  plates  from  <0/o 
alcohol.  The  substance  contains  not  more  than  -a 
carbon  atoms  in  the  molecule ;  it  gives  only  a  faint 
coloration  with  antimony  pentachloride  in  chloroform 
solution.  '  A.  A.  Eldiudge. 


Relaxative  hormone  of  the  corpus  Meum. 
Purification  and  concentration.  H.  L.  Ievol  , 
E.  L.  Hisaw,  and  R.  K.  Meyer  (J.  Amer.  Chem.  hoc, 
1930,  52,  3340— 3348).— Details  are  given  for  tni 
extraction  of  the  relaxative  hormone  (named  reiax  / 
from  the  corpus  luteum  tissue  of  sows’  ovaries, 
method  involves  extraction  with  acidified  alcoi  , 
removal  of  proteins  and  fats  from  the  extract, 
subsequent  treatment  of  the  resulting  water-so 
extract  as  follows  :  (a)  the  evaporated  extract  is, 
solved  in  acetic  acid  and  the  relaxin  (contain) i 
with  sodium  chloride)  crystallises,  or  (6)  the  0  .  j 

is  treated  with  picric  acid  whereby  the  active  n> 
is  precipitated.  This  is  freed  from  picric  aci 
solving  in  acetic  acid,  re-precipitating  "l  l 
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!  dissolution  of  the  solid  in  water,  adjusting  the  solution 
to  p„  5-4,  and  centrifuging  the  precipitated  active 
material.  The  purified  product  contains  about  11%  N 
and  0-035  nig.  constitutes  a  guinea-pig  unit.  Relaxin 
is  soluble  in  acetic  acid,  slightly  soluble  in  water,  and 
insoluble  in  organic  solvents.  Acid  and  neutral  solu¬ 
tions  are  stable,  whilst  alkaline  solutions  are  unstable. 
The  activity  of  aqueous  solutions  is  destroyed  by 
boiling  for  10 — 15  min.,  and  the  solid  gradually  loses 
its  activity  when  heated  above  50°  in  the  air.  Relaxin 
is  oxidised  by  potassium  permanganate  (with  loss  of 
activity)  and  it  is  destroyed  by  pepsin  and  trypsin. 
Relaxin  can  be  isolated  from  the  serum  of  pregnant 
rabbits ;  it  is  associated  with  the  pscudoglobulin 
fraction.  H.  Burton. 

Effect  of  cryptorchidism  and  of  castration  on 
the  chemical  composition  of  rats.  V.  Koren- 
chevsky  and  M.  Dennison  (Biochem.  J.,  1930,  24, 
954 — 960). — -the  amount  of  intra-abdominal  fat  is 
increased  in  cryptorchid  and  to  a  greater  extent  in 
castrated  rats.  The  nitrogen  content  is  slightly 
decreased  in  both-sided  cryptorchid  and  in  castrated 
rats.  This  decrease,  however,  is  chiefly  due  to  the 
increased  proportion  of  fat  in  these  animals.  There 
is  a  slight  increase  in  the  content  of  solid  matter  in 
both-sided  cryptorchid  and  in  castrated  rats. 

S.  S.  Zilva. 

Properties  of  the  comb-growth-promoting 
substance  obtained  from  testes  and  urine.  E.  C. 
Dodds,  A.  G.  H.  Allan,  and  E.  J.  Gallimore 
(Biochem.  J.,  1930,  24,  1031—1038;  cf.  Dodds, 
Greenwood,  and  Gallimore,  Lancet,  1930,  i,  6S3). — 
The  activity  of  this  factor  is  destroyed  by  pepsin, 
trypsin,  and  oxidation,  but  survives  with  acids  and 
alkalis.  The  benzene  solution  of  the  active  substance 
can  be  washed  with  concentrated  acids  and  alkalis 
and  the  active  substance  can  be  extracted  from  a 
50%  aqueous  alcohol  solution  with  light  petroleum. 
The  hormone  can  be  distilled  in  a  high  vacuum,  but 
only  after  previous  purification  and  drying.  When 
injected  into  male  castrated  rats  or  mice  the  atrophied 
seminal  vesicles  regain  their  normal  size.  The 
extracts  from  testes  do  not  produce  oestrus. 

S.  S.  Zilva. 

Carotene  and  vitamin-A.  Transformation  of 
carotene  into  vitamin-A  as  shown  by  a  study  of 
the  absorption  spectra  of  rat-liver  oils.  N.  S. 
Capper  (Biochem.  J.,  1930,  24,  980 — 982  ;  cf.  Moore, 
this  vol.,  962). — The  band  at  325  mpt  attributed  to 
'itamin-A  is  absent  from  the  absorption  spectra  of 
liver  oils  .of  rats  suffering  from  vitamin-A  deficiency, 
hut  is  shown  by  liver  oils  of  similar  rats  which  have 
been  subsequently  cured  by  massive  doses  of  carot¬ 
ene,  which  does  not  show  this  band. 

S.  S.  Zilva. 

Vitamin-A  of  butter.  R.  A.  Morton  and  I.  M. 
Heilbron  (Biochem.  J.,  1930,  24,  870— 873).— The 
^saponifiable  matter  from  butter  shows  ultra-violet 
absorption  similar  to  that  of  carotene,  an  increasing 
ahsorption  on  the  ultra-violet  side  of  3S0  mg,  identical 
"jth  that  of  the  vitamin-A  of  liver  oils,  and  an  ultra- 
Tl°let  absorption  of  an  unidentified  substance  char¬ 
acterised  by  a  maximum  near  272  mg.  Carotene  and 
Itamin-A  can  be  determined  spectroscopically  with 
4s 


some  degree  of  accuracy.  The  blue  colour  given  by 
the  unsaponifiable  matter  from  New  Zealand  butter 
■with  antimony  trichloride  was  characterised  by  a 
band  at  592  mu  (carotene)  and  at  624  mu  (vitamin-A). 
In  the  case  of  a  Danish  butter  the  latter  band  was 
very  sharp  whilst  the  former  was  absent. 

S.  S.  Zilva. 

A  diatom  {Nitzschia  closterium ,  W.  Sm.)  as  a 
source  of  vitamin-A.  B.  Ahmad  (Biochem.  J., 
1930,  24,  860 — 865). — -The  oil  obtained  from  the 
diatom  possesses  a  very  high  vitamin-A  activity  and 
gives  a  strong  colour  reaction  with  antimony  trichloride. 
The  greater  part  of  the  biological  activity  of  the  oil  is 
probably  due  to  carotene  synthesised  by  the  organism 
and  extracted  with  the  oil.  S.  S.  Zilva. 

Vitamin  content  of  marine  plankton.  J.  C. 
Drummond  and  E.  R.  Gunther  (Nature,  1930,  126, 
398). — An  examination  of  phytoplankton  and  zoo¬ 
plankton  for  vitamin-A  and  vitamin-D  showed 
positive  tests  for  vitamin-A  in  tho  former  and  for 
vitamin-D  in  tho  latter.  Tho  small  amount  of 
vitamin-D  present  in  zooplankton  appears  to  result 
from  irradiation  in  surface  waters  and  not  from  a 
prolonged  diet  of  phytoplankton. 

L.  S.  Theobald. 

Isolation  of  the  antineuritic  vitamin.  N. 
Stechow  and  L.  Wamoscher  (Arch.  Pharm.  Inst. 
Univ.  Berlin,  1927,  13,  145 — 147 ;  Chern.  Zentr., 
1930,  i,  1961 — 1962). — In  experiments  with  rice  bran, 
precipitation  with  potassium  bismuth  iodide,  but  not 
that  with  lead  acetate,  afforded  active  preparations. 

A.  A.  Eldridge. 

Heat-stability  of  the  (antidermatitis,  ‘  ‘  anti¬ 
pellagra  ”)  water-soluble  vitamin-D,.  II.  H. 
Chick  and  A.  M.  Copping  (Biochem.  J.“,  1930,  24, 
932 — 93S). — An  extract  made  from  washed  brewer’s 
yeast  by  boiling  in  dilute  acetic  acid  after  being  heated 
in  acid  solution  (pa  2-5)  for  4  hrs.  at  119°  retained  its 
power  to  cure  the  skin  affection  in  rats,  due  to  de¬ 
privation  of  vitamin-D2,  completely  in  doses  equi¬ 
valent  to  0-5  g.  of  ycast"(dry  wt.)  and  less  completely’ 
in  doses  equivalent  to  0-16 — 0-33  g.  of  yeast.  The 
same  extract  treatod  in  alkaline  solution  (pa  10-3 — 
9-6)  failed  to  cure  the  skin  affection  in  doses  equivalent 
to  0-5  g.  or  1-0  g.  in  three  out  of  four  cases.  The 
acid  extract  promoted  the  growth  of  rats  on  diets 
deficient  in  vitamin-/?,,  whilst  the  alkaline  extract 
did  not.  "  S.  S.  Zilva. 

Experimental  scurvy.  VII.  Effect  of  vitamin- 
C  given  parenterally  to  guinea-pigs  fed  on  a 
vitamin-free  diet.  T.  Nagayama  and  T.  Tagaya. 
VIII.  Carbohydrate  metabolism  of  guinea-pigs 
fed  on  a  diet  free  from  vitamin-.C-  Y.  Koza  (J. 
Biochem.  Japan,  1930,  11,  445 — 460,  461 — 477). — 
VII.  Hypodermic  administration  of  vitamin- (7  pre¬ 
vents  experimental  scurvy. 

VIII.  Lack  of  vitamin-D  has  no  direct  effect  on  the 
liver-  or  muscle-glycogen  of  the  guinea-pig. 

Chemical  Abstracts. 

Vitamin-C  and  the  rat’s  diet.  G.  A.  Hartwell 
(Biochem.  J.,  1930,  24,  967 — 972). — The  addition  of 
vitamin-D  to  a  synthetic  diet  produces  no  improve¬ 
ment  in  the  rate  of  growth  or  reproduction  of  the  rat. 

S.  R.  Zilva. 
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Fat-soluble  vitamins.  XXX.  EfEect  of  feeding 
with  irradiated  yeast  on  antirachitic  value  of 
cow’s  milk.  H.  Steenbock,  E.  B.  Hart,  F.  Han¬ 
ning,  and  G.  C.  Humphrey  (J.  Biol.  Chom.,  1930,  88, 
197 — 214). — Daily  administration  to  cows  of  10  g.  of 
irradiated  yeast  had  no  effect  on  the  milk  but  in¬ 
creased  the  vitamin-/!  content  of  the  butter;  50  g. 
of  irradiated  yeast  daily  caused  definite  increase  in 
the  vitamin- /I  of  the  milk,  and  as  much  as  200  g. 
could  be  given  daily  without  adverse  effect  on  the 
amount  or  the  fat-content  of  the  milk. 

C.  R.  Harington. 

Is  vitamin-/!  a  single  substance  ?  G.  von 
Wendt  (Klin.  Woch.,  1930,  9,  166 — 167;  Cliem. 
Zentr.,  1930,  i,  1961). — Experiments  on  the  massive 
feeding  of  rats  with  “  vitophos  ”  suggest  the  possibility 
that  several  different  substances  may  exhibit  the 
effects  of  vitamin-D.  A.  A.  Eldridge. 

Sinkage  *[of  pulp-wood].  II.  Seasonal  dis¬ 
tribution  of  water  and  gas  in  trees.  R.  D.  Gibbs 
(Canad.  J.  Res.,  1930, 2, 425-— 139 ;  cf.  B.,  1930, 907).— 
The  distribution  of  water  and  gas,  together  with  the 
seasonal  changes,  in  balsam,  jack  pine,  birch,  and 
poplar  have  been  investigated.  The  water  content 
of  freshly-cut  soft  woods,  with  the  exception  of 
balsam,  is  relatively  uniform,  very  high  in  sapwood, 
and  low  in  hcartwood.  The  gas  content  of  heart- 
wood  is  higher  than  that  of  sapwood ;  thus  the  higher 
is  the  proportion  of  heartwood  the  lower  is  the 
tendency  of  logs  to  sink.  An  apparatus  for  the 
measurement  of  volume  of  wood  samples  is  described, 
and  the  seasonal  distribution  of  water  and  gas  is 
illustrated  by  moans  of  curves  and  tables. 

T.  T.  Potts. 

EfEect  of  turbulence  [of  the  atmosphere]  on  the 
carbon  dioxide  exchange  in  plants.  P.  Leh¬ 
mann  (Forts.  Landw.,  1929,  4,  745;  Bied.  Zentr., 
1930,  59,  312 — 318). — Variations  in  the  carbon 
dioxide  content  of  the  air  at  short  intervals  and  under 
varying  conditions  are  recorded.  The  effect  of  wind 
velocity,  temperature,  and  environmental  conditions 
on  local  changes  in  the  moisture  and  carbon  dioxide 
in  air,  and  the  resulting  influence  on  the  carbon 
dioxide  assimilation  of  plants,  are  discussed. 

A.  G.  Pollard. 

Assimilation  of  carbon  dioxide  under  the 
influence  of  radioactivity  in  the  development  of 
cells  containing  chlorophyll.  J.  Stoklasa,  J. 
Cakir,  and  J.  Penkava  (Biochem.  Z.,  1930,  224, 
102 — 134). — The  amounts  of  carbon  dioxide  assimil¬ 
ated  and  expired  by  a  cell  containing  chlorophyll 
changes  with  its  age.  The  action  simultaneously  of 
!3-  and  y-rays  and  the  action  of  y-ravs  alone  increase 
the  assimilation  of  carbon  dioxide,  the  increase  being 
different  for  cells  at  different  stages  of  development. 
Simultaneous  action  of  fi-  and  y-rays  using  200  and 
250  g.  of  “  nasturan  ”  (=0-0354  and  0-04425  mg.  of 
radium)  causes  a  decrease  in  the  respiration  of  young 
cells.  Radium  emanation  causes  a  decrease  of 
assimilation  at  all  stages  of  the  cell  development, 
the  greatest  effect  being  obtained  with  a  young  cell 
and  decreasing  with  ago.  Emanation  also  causes 
an  increased  respiration,  the  increase  being  greatest 
with  the  young  cell.  P.  W.  Clutterbuck. 


Photosynthesis.  I.  The  formaldehyde  hypo¬ 
thesis.  II.  First  sugar  of  carbon  assimilation 
and  nature  of  the  carbohydrates  in  the  narcissus 
leaf.  E.  C.  Barton-Wright  and  M.  C.  Pratt 
(Biochem.  J.,  1930,  24,  1210—1216,  1217 — 1234).— 
I.  The  production  of  formaldehyde  in  Klein  and 
Werner’s  experiments  (A.,  1926,  439)  is  not  due  to 
photosynthetic  activity  of  tho  plant,  but  to  the 
action  of  light  on  carbonic  acid  and  hydrogen 
carbonates  in  their  solutions. 

II.  Only  hexoses  and  sucrose  are  formed  in  the  leaf 
of  the  daffodil  Narcissus  pseudonarcissus,  L.  In¬ 
vestigation  of  the  carbohydrates  indicates  that  the 
hexose  and  not  sucrose  is  the  first  sugar  of  photosyn¬ 
thesis.  S.  8.  Zilva. 


Storage  and  other  carbohydrates  in  a  Natal 
succulent  and  a  Natal  geophyte  and  their  be¬ 
haviour  before,  during,  and  after  the  winter 
resting  season.  J.  W.  Bews  and  J.  >E.  Vander- 
plank  (Ann.  Bot.,  1930,  44,  689— 719).— The 
succulent  type  studied  was  Porlulacaria  afra  (Jacq) 
and  the  geophytic  typo,  Iiypoxis  rooperi  (Moore): 
The  pentosan  content  of  the  leaves  of  the  former  is 
49-9%  and  the  hexosan  content  45-5%  higher  on  the 
north  (sunny)  side  than  on  the  south  side.  The 
carbohydrate  content  of  H.  rooperi  is  highest  in 
the  spring  and  least  in  dying  leaves,  except  for  the 
hexosan  fraction,  for  which  the  reverse  is  true.  The 
hexosans,  the  chief  products  of  photosynthesis, 
increase  largely'  during  the  day  and  decrease  by  night. 
In  neither  plant  does  the  water  content  directly 
affect  the  carbohydrates.  The  large  carbohydrate 
reserves  are  drawn  on  only  to  a  small  extent  for  tho 
production  of  spring  leaves.  P.  G.  Marshall. 


Influence  of  temperature  on  composition  and 
quality  of  peas  ( Pisum  sativum,  L.  ).  V.  R.  Bos¬ 
well  (Proc.  Amer.  Soc.  Hort.  Sci.,  192S,  25,  21— 
26). — The  sugar :  starch  ratio,  the  temperature  during 
development,  and  the  time  of  maturity  were  studied. 

Chemical  Abstracts. 

Enzymic  change  in  ripening  barley.  H.  LiiERS> 
H.  Fink,  and  W.  Riedel  (Woch.  Brau.,  1930,  47, 
393—397,  405 — 409).— With  progressive  ripening 
the  catalase  content  of  barley  shows  an  increase 
which  is  followed  by  a  decrease  at  the  resting  stage, 
and  finally'  reaches  a  value  which  remains  constant 
during  storage.  The  content  of  catalase  appears  to  be 
dependent  on  external  influences  such  a»  climate. 
During  ripening  the  diastatic  power  of  tho  barley 
increases  steadily,  but  decreases  at  the  conclusion 
of  that  condition.  At  p„  4-6  there  is  an  optimum 
for  the  diastatic  action.  Apart  from  slight  cliaug^ 
with  the  barely  ripe  barley,  the  oxidation-rcduetio^ 
system  shows  no  appreciable  quantitative  change 
during  the  ripening  process.  Post-mortal  respirano 
decreases  markedly  during  ripening.  C.  R-ASKES- 

Significance  of  glutamine  in  germination.  R- 
Nuccorini  (Annali  Chim.  Appl.,  1930,  20,  -39  -  ; 
— Comparison  of  the  proportions  of  _  glutamic 
aspartic  acids  in  the  proteins  of  Ricinus  seec~  • 
wheat  with  those  of  the  glutamine  and  aspa  *  o 
extractable  from  the  germinating  needs  -n 
that,  unlike  asparagine,  glutamine  may  be  rc0. 
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as  a  direct  product  of  the  hydrolysis  of  the  proteins 
during  germination.  T.  H.  Pope. 

Transport  of  nitrogenous  substances  in  the 
cotton  plant.  V.  Movement  to  the  boll.  E.  J. 
Maskell  and  T.  G.  Mason  (Ann.  Bot..  1930, 44,  657— 
088;  of  this  vol.,  965). — Of  six  samples,  three  had  the 
bolls  removed  and  after  5  days  the  increase  of 
the  various  nitrogen  fractions  was  determined.  In 
the  upper  regions  of  the  leaves,  wood,  and  bark  the 
nitrogen  response  is  always  significant,  and  that  of  the 
crystalloid  nitrogen  is  greater  than  that  of  the 
protein.  The  carbohydrate  concentration  is  also 
increased,  in  the  leaves  chiefly  on  account  of  sucrose 
and  in  the  bark  entirely  so.  The  pu  of  the  sap  is 
increased  in  all  tissues  except  the  bark  of  tho  upper 
legions.  Fertilisation  of  the  bolls  causes  a  marked 
iucreasc  in  carbohydrate  and  water  uptake  and  a 
much  smaller  increase  in  nitrogen  uptake,  such 
increase  being  greater  in  the  ovules  than  in  the  carpels. 
After  the  fourth  day  the  concentrations  of  all  nitrogen 
fractions  except  amino-acid  are  higher  in  unfertilised 
than  in  fertilised  ovules.  Tho  pn  of  the  sap  of  normal 
ovules  continues  to  riso  after  the  fourth  day  but  falls 
in  unfertilised  ovules,  whilst  in  the  carpels  no  difference 
is  detectable  until  after  tho  sixth  day.  The  nitrogen 
gradients  into  the  boll  during  growth  indicate  that 
organic  nitrogen  enters  from  the  sieve-tubes  as  residual 
rather  than  asparagine-nitrogen.  P.  G.  Marshall. 

Physiological  reaction  of  ammonium  salts  and 
nitrates.  A.  Maksimov  (Rocz.  Nauk  Rol.  Les., 
1929,  22,  33 — 88). — Plants  altered  tho  reaction  of  a 
solution  of  single  salts  only  to  a  certain  value  which 
varied  for  different  plants.  With  physiologically 
acid  salts  the  final  values  were  for  grain  crops  pn  3-3, 
and  for  leguminous  crops  pu  4-1.  The  course  of  the 
change  was  irregular.  Between  0-001  and  0-02 A 
the  concentration  of  the  salt  solution  docs  not  alfect 
the  final  value.  The  physiological  roaction  of  ammon¬ 
ium  nitrate  is  not  definito,  but  is  determined  by  the 
reaction  of  the  medium.  Chemical  Abstracts. 

Improvement  of  the  metabolism  of  plants  by 
physiological  culture  without  change  in  the  soil. 
M  A.  Barbieri  (Atti  R.  Accad.  Lincei,  1930,  [vi],  11, 
712 — 717), — Improved  results  are  obtained  with 
Caltleya,  maize,  beans,  potatoes,  sugar  beet,  tobacco, 
and  tomato  plants  supplied  with  a  mixture  of  the 
soluble  and  insoluble  salts  actually  existing  in  the 
plants  and  in  doses  corresponding  with  the  require¬ 
ments  of  tho  whole  crop.  T.  H.  Pope. 

Development  of  seedlings  from  seeds  treated 
with  solutions  of  nitrates.  B.  N.  Axentsev 
(Biochcm.  Z.,  1930  ,  223,  3S7— 393;  cf.  A.,  1929, 
1345). — Although  the  early  development  of  seeds  of 
Amaranlhus  retroflexus,  L.,  is  stimulated  by  treatment 
with  solutions  of  sodium  nitrate,  later  stages  of  the 
growth  of  seeds  so  treated  may  be  either  more  or  less 
vigorous  than  those  of  untreated  seeds,  and  the  effect  of 
treatment  with  the  nitrate  may  be  modified  according 
as  growth  takes  place  in  tho  dark  or  in  light. 

W.  McCartney. 

Ripening  and  composition  of  the  Texas 
nragnolia  fig.  H.  P.  Tracts  and  G.  S.  Frafs  (Proc. 
Amer.  Soe.  Hort.  Sci.,  1928,  306—310). 

O  II E  MIC  AI  *A  B  STR  A  CTS . 


Leaves  of  Solatium  pseudocapsicum.  M.  G. 
Breyer-Brandwijk  (Bull.  Sci.  pharmacol.,  1929,  36, 
541 — 550;  Chern.  Zentr.,  1930,  i,  1163). — Alcohol 
extracts  an  alkaloid  (0-25 — 0-53%  of  the  dry  sub¬ 
stance)  which  is  not  volatile  with  steam.  Solanine  is 
not  present.  A.  A.  Eldridge. 

Alcohol-soluble  proteins  of  varieties  of  TTolcus 
sorghum.  D.  B.  Jones  and  F.  A.  Csonka  (J.  Biol. 
Chem.,  1930,  88,  305 — 309). — The  seeds  of  dwarf 
yellow  milo  and  of  fetcrita  contain  alcohol-soluble 
proteins  which  are  closely  similar  in  composition  to 
each  othor  and  to  that  derived  from  kafir  (Johns  and 
Brewster,  A.,  1917,  i,  108)  except  that  tryptophan  is 
absent  from  the  protein  of  milo. 

C.  R.  Harinctox. 

Crystalline  globulin  of  banana  seeds.  G.  L. 
Keenan  and  J.  D.  Wildman  (J.  Biol.  Chem.,  1930, 
88,  425—426). — Banana  seeds  contain  a  crystalline 
globulin  similar  in  properties  to  those  previously 
observed  in  squash  and  cantaloupe  seeds  (cf.  Jones 
and  Gersdorff,  A.,  1923,  i,  883). 

C.  R.  Harington. 

Carotenoid  from  the  seed-hulls  of  the  spindle- 
tree  ( Euont/mus  curopams).  L.  Zechmeister  and 
K.  Szilard  (Z.  physiol.  Chem.,  1930,  193,  67 — 71). — 
The  arillus  of  the  seeds  on  extraction  with  ether  and 
treatment  with  alkali  yields  a  carotenoid,  red  crystals, 
m.  p.  201°  (corr.),  [a],'?  —63°  (±20%).  The  absorption 
spectrum  is  identical  with  that  of  zeaxanthin.  The 
natural  pigment  appears  to  be  an  ester  of  which  the 
substance  described  is  the  alcoholic  component. 

J.  II.  Birkinsiiaw. 

African  Chaulmoogra  species.  E.  Perrot  and 
M.  T.  Franqois  (Bull.  Sci.  pharmacol.,  1929,  36, 
551 — 554;  Chem.  Zentr.,  1930,  i,  1163). — Caloncoba 
Welwilschii  seeds  afford  an  oil  (44%)  having  m.  p. 
3S°,  0-942,  nf,  1-4750,  [*],,  +54-8°, acidity  (oleic%)  7, 

saponification  value  1S4 ;  iodine  value  (Hanus)  84 ;  the 
fatty  acids  had  m.  p.  50°,  acid  value  203,  average  mol. 
wt.  275,  iodine  value  (Hanus)  90,  [oc]B  +55-5°.  Oil 
from  Oncoba  echitiala  and  Caloncoba  cjlauca  (yield 
19%)  is  similar.  A.  A.  Eldridge. 

Composition  of  wallflower-seed  oil.  J.  van 
Loon  (Rec.  trav.  chim.,  1930,  49,  745 — 753;  cf. 
Matthcs  and  Boltze,  A.,  1912,  i,  601). — Tho  oil, 
obtained  in  20%  yield  by  extraction  of  the  ground 
seeds  of  the  wallflower  ( Cheiranlhus  cheiri,  L.)  with 
light  petroleum,  has  d\s  0-9155,  1-4718,  acid 

value  2-5,  saponification  value  170-4,  ester  value 
173-9,  iodine  value  (Wijs)  137-0,  Reichert-Meissl 
value  0-5.  The  total  fatty  acids  (94-5%  of  the  oil) 
consist  of  saturated  (mainly  palmitic)  (4-9%),  orucic 
(40-0%),  oleic  (4-9%),  linolcic  (24-7%),  and  linolenic 
(19-4%).  The  oil  contains  glycerol  (3-9%)  and  solid 
unsaponifiable  matter  (1-1%).  H.  Burton. 

Composition  of  soya  beans  under  the  con¬ 
ditions  prevailing  in  the  middle  Volga  district. 
V.  Kiiarichkov  and  E.  Vaganova  (Masloboino 
Zhir.  Delo,  1930,  No.  2,  64 — 66). — Variations  of  the 
oil  and  protein  contents  with  the  soil  and  climatic 
conditions  aro  recorded.  Early  or  dense  sowing 
increases  tho  protein  and  decreases  the  oil  content; 
humidity  increases  the  oil  content. 

Chemical  Abstracts. 
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BRITISH  CHEMICAL  ABSTRACTS. — A. 


Cephalins  of  soya  bean.  B.  Suzuki  and  TJ. 
Nishuioto  (Proc.  Imp.  Acad.  Tokyo,  1930,  6,  262 — 
265). — Details  arc  given  for  the  extraction  of  the 
cephalins  from  the  oil-freo  alcoholic  extract  of  soya 
bean.  Hydrolysis  of  these  with  3%  sulphuric  acid 
gives  cholamine,  stearic,  linolcic,  linolenic,  and  (3- 
glycerophosphoric  acids.  Treatment  of  the  cephalins 
with  bromine  in  light  petroleum  affords  (a)  soluble 
and  ( b )  insoluble  fractions,  hydrolysed  to  (a)  stearic 
and  tetrabromostearic  acids,  and  (6)  stearic  and 
hexabromostearic  acids.  Tho  original  mixture  con¬ 
tains,  therefore,  a-stearo-y-linoleo-  and  a-stearo-y- 
linolcno-P-cephalins.  H.  Burton. 

Occurrence  of  lysolecithin  in  polished  rice.  M. 
Iwata  (Proc.  Imp.  Acad.  Tokyo,  1930, 6,  212 — 215). — 
Washed,  polished  rice  contains  0-2%  of  lysolecithin 
which  may  be  extracted  by  repeated  digestion  with 
94%  alcohol,  evaporating  to  a  syrup,  and  pouring  into 
ether.  The  crude  material  is  purified  by  precipitating 
tho  alcoholic  solution  with  warm  alcoholic  cadmium 
chloride,  removing  the  cadmium,  and  recrystallising 
from  absolute  alcohol  and  chloroform.  Lysolecithin, 
[«]'§  —4-52°,  softens  at  100°,  decomposes  at  262 — 264°, 
and  on  hydrolysis  yields  palmitic  acid,  choline,  and 
glyccrophosphoric  acid,  tho  first  two  being  obtained 
in  almost  theoretical  yield.  P.  W.  Clutterbuck. 

Phototoxic  substance  from  Hypericum  cris- 
putn.  Z.  MelasjoannidJis  (Arch.  Inst.  Pasteur 
Hclldn.,  1928,  2,  161—165;  Chcm.  Zcntr.,  1929,  i, 
1576). — In  an  attempt  to  isolate  the  phototoxic 
substance  from  Hypericum  crispum,  0-16  g.  of  a  red, 
amorphous  substance,  slightly,  soluble  in  water  and 
giving  a  characteristic  spectrum,  was  obtained  from 
100  g.  of  tho  dried  plant.  L.  S.  Theobald. 

Rice  starch.  V.  Comparative  studies  on  rice, 
boiled  rice,  and  mochi.  W.  S.  Tao  (Bull.  Chcm. 
Soc.  Japan,  1930,  5,  209 — 214). — The  chemical  change 
undergone  by  rice  during  cooking  (cither  simple 
boiling  with  wator,  or  steaming  and  pounding  -  into 
mochi-cake)  is  mainly  hydrolysis  to  water-soluble 
reducing  sugars  and  polysaccharides.  Both  boiled 
rice  and  mochi  give  large  quantities  of  soluble  sugars 
when  treated  with  diastase  or  saliva;  with  the  former 
enzyme  both  maltose  and  dextrose  arc  obtained  but 
with  the  latter  only  maltose.  In  both  reactions 
dextrin  is  produced. 

The  chemical  changes  caused  in  rico  starch  by 
cooking  resemble  those  in  the  germination  of  rice 
seeds  except  that  the  velocity  of  conversion  of  starch 
into  soluble  sugars  is  greater  in  the  former,  and  the 
change  of  starch  into  carbon  dioxide  and  water  takes 
place  only  in  the  latter.  R.  J.  W.  Lk  Pkvre. 

Biochemical  relations  between  formaldehyde, 
sugars,  and  plant  acids.  H.  Schmalfuss  (Z. 
angew.  Chem.,  1930,  43,  500 — 503). — A  lecture. 

A.  R.  Powell. 

Variations  in  content  of  sugars  and  related 
substances  in  olives.  P.  F.  Nichols  (J.  Agric. 
Res.,  1930, 41, 89 — 96). — The  picric  acid  determination 
of  reducing  sugars  and  sucrose  in  the  water  extract  of 
olives  is  unsatisfactory  if  basic  lead  acetate  is  used 
for  clarification.  After  clarification  with  mercuric 
nitrate,  the  remaining  reducing  substances  can  be 


removed  by  yeast.  All  of  the  17  varieties  of  olive 
studied  showed  a  maximum  total  sugar  content  about 
midway  in  their  production  season,  and  the  ratio  of 
simple  to  total  sugars  usually  declined  as  the  season 
progressed.  E.  Holmes. 


Constitution  of  the  principal  sugar  of  Rhmly- 
menia  pulmata.  H.  Colin  and  E.  Gueguex 
(Compt.  rend.,  1930,  191,  163 — 164). — The  principal 
sugar  of  Rhoilymenia  pahnata  is  an  a-monogalact- 
oside  of  glycerol  (secondary  alcohol  group)  and  is  the 
typical  sugar  of  many  Floridce.  C.  C.  N.  Vass. 

Biochemical  studies  on  the  bamboo.  I.  S. 
Komatsu  (Reprint  .  Chikashigc  Anniversary  Vol., 
Kyoto,  1930,  119 — 13S). — An  investigation  of  the 
carbohydrates  and  nitrogenous  substances  of  the 
mature  mandrake  ( Phyllostachysquilioi )  and  its  shoots 
is  recorded.  The  polysaccharide  content  of  the  nodes 
increases  with  age,  whilst  the  water,  ash,  and  total 
nitrogen  decrease.  The  pentose  content  is  constant 
throughout  the  life  of  the  shoot,  but  the  pentosan- 
hemicellulosc  decreases.  Crystalline  i-xylose  (m.  p. 
145 — 150°,  [a]’,)  +19-21°)  and  glycuronic  acid  isolated 
from  the  shoot -juice  indicate  the  course  of  the  hexose 
catabolism.  The  juice  also  contains  oxalic,  tartaric, 
citric,  and  lactic  acids.  The  variation  in  moisture, 
carbon  dioxide,  oxygen,  and  gaseous  nitrogen  in  the 
culm  runs  parallel  with  the  total  reducing  sugar 
content  of  the  aqueous  extracts.  F.  0.  Howrrr. 

Hydrolytic  products  of  oroboside  :  dextrose 
and  orobol.  M.  Bridel  and  C.  Charaux  (Bull. 
Soc.  Chim.  biol.,  1930,  12,  765— 772).— See  this 
vol.,  456. 

,  Hexacosanol,  a  new  C,,  alcohol  of  the  fatty 
series  extracted  from  the  bark  of  Amelanchier 
vulgaris,  Mcench.  J.  R abate  (Bull.  Soc.  Chim. 
bioi.,  1930,  12,  75S— 764).— The  bark  is  dried, 
extracted  with  boiling  60%  alcohol,  and  the  residue 
digested  with  boiling  95%  alcohol .  The  lipoid  and  fatty 
matter  thus  obtained  is  saponified,  the  benzene-soluble  I 
substances  are  separated,  and  hexacosanol,  in.  p.  J 
(corr.),  is  obtained  in  the  pure  state  by  crystallisation  , 
from  ethyl  acetate.  Tho  acetate,  iodo-derivatne,  i 
and  tho  acid  formed  on  oxidation  are  described.  I 
F.  0.  Hovrn.  | 


Piceoside  in  the  bark  of  the  black  willow.  -  ■ 
Bridel  and  J.  Rabate  (J.  Pharm.  Chim.,  1930,  pulJ> 
11,  561— 572).— See  this  vol.,  S25. 

Constituents  of  corncockle  seed.  HI.  Gith- 
agoic  acid  and  githagonolic  acid.  Degradati 
of  githagenin.  E.  Wedekind  and  W.  Schickl  (  - 
physiol.  Chem.,  1930, 190,  1—14;  cf.  A.,  1929,  Su+7- 
Githagcnin  on  oxidation  with  permanganate 
acetone  yielded  the  dibasic  githagoic  acid,  *' 

m.  p.  359°,  [a]',V  +91-6°  ( methyl  ester,  QsofiA-. b 
247°,  [a]1,?  +77°).  The  presence  of  an  alcoholic  on 
kctonic  group  could  not  be  detected.  Aik  ah  u>io  ^ 
githagenin  gave  githagonolic  acid,  , 

m.  p.  364°  [methyl  ester,  m.  p.  ;.j 

derivative,  m.  p.  32S°  (decomp.) ;  methyl  ester  °t  a«  - 
derivative,  m.  p.  171°].  Acetylgithagonobe  a  ^ 
produced  as  a  by-product  in  the  acetj’J 
githagenin.  Oxidation  of  acetylgithagent 
chromic  acid  in  aqueous  acetic  acid  at  60—  ° 
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acids  I  and  II  ( methyl  ester  of  I,  C23H4206,  m.  p.  279° ; 
methyl  ester  of  II,  m.  p.  189°).  Treatment  of  the 
methyl  ester  I  with  hydroxylamine  hydrochloride 
yielded  the  oxime,  C23II4,06N,  in.  p.  222°.  Oxidation 
of  githagoic  acid  with  chromic  acid  in  boiling  acetic 
acid  gave  an  acid.  ( dimethyl  ester,  C4GH380G,  m.  p. 
265°).  J.  H.  Birkinshaw. 


Determination,  of  the  saponin  content  of 
indigenous  Gin>soj)hila  puniculata,  L.  G-. 
Matolcsy  (Ber.  Ungar.  pliarm.  Ges.,  1929,  5,  33 — 42; 
Cliem.  Zentr.,  1929,  i,  1592). — A  method  for  the 
determination  of  the  foam  number  (1667  in  this  case) 
is  described.  The  viscosity  and  surface  tension 
increase  with  concentration,  whilst  the  former 
decreases  with  temperature.  Different  parts  of  tho 
root  contained  from  0-15  to  8-36%  of  saponin  (mean 
7-06%).  Haemolytic  indices  are  recorded. 

L.  S.  Theobald. 

Microscopical  and  chemical  examination  of  the 
tissue  of  the  bamboo  stalk.  S.  OpURl  and  M. 
Naha  (J.  Soe.  Chem.  Ind.  Japan,  1930,  33,  236 — 
238b). — Photomicrographs  of  longitudinal  and  trans¬ 
verse  sections  of  bamboo  stalk  are  shown  and  the  pro¬ 
portions  of  the  main  constituents  (cellulose,  lignin,  and 
pentosans)  are  determined.  F.  R.  Ennos. 

Jute  fibre.  II.  Hemicelluloses.  J.  K.Chowd- 
HURY  and  T.  M.  Saha  (J.  Indian  Chem.  Soc.,  1930, 
7, 347 — 356).— Jute  fibre  is  extracted  with  chloroform 
to  remove  resin  and  fat  and  delignified  by  treatment 
with  a  slow  current  of  chlorine  dioxide  gas.  The 
residue  is  extracted  successively  with  benzene,  95% 
alcohol,  boiling  water,  and  17-5%  sodium  hydroxide. 
The  extracted  material  is  isolated  by  evaporation 
of  the  solvent  or  by  concentration  and  addition 
of  alcohol.  The  hemicelluloses  are  precipitated 
repeatedly  from  their  solutions  by  alcohol  and 
subsequently  hydrolysed  by  2-5%  sulphuric  acid. 
Galactose,  lcovulose,  arabinose,  xylose,  uronic  acids, 
and  pectins  are  identified  among  the  products  ,  of 
hydrolysis.  It  appears  improbable  that  the  insoluble 
calcium  salt  method  gives  a  quantitative  measure  of 
the  pectin. 

Pectins  and  hemicelluloses  of  jute  may  be  removed 
almost  completely  by  treatment  in  an  autoclave  with 
water  at  2 — 3  atm.  for  4  hrs.  The  residue  is  similar  in 
properties  to  a-cellulose.  H.  Wren. 

Hemicelluloses.  II.  Hemicelluloses  of 
maize  cobs.  I.  A.  Preece  (Biochem.  J.,  1930,  24, 
973— 979).— Hemicellulose  of  maize  cobs  has  been 
separated  into  four  fractions,  hemicellulose  A  which 
yields  on  hydrolysis  xylose  and  uronic  acid,  Bl  and 
01  yielding  varying  proportions  of  xylose,  uronic  acid, 
and  methylpentose,  and  C2  which  gives  arabinose, 
uronic  acid,  and  methylpentose.  In  all  cases  tho 
proportion  of  pentose  residues  present  far  exceeded 
the  combined  proportions  of  residues  of  methylpentose 
and  uronic  acid.  The  separation  was  carried  out  by 
Norris  and  Precce’s  method  (cf.  this  vol.,  383). 
Hemicellulose  O  was  fractionated  by  precipitation  of 
Cl  directly  with  Fehling’s  solution  and  G2  with  acetone 
from  the  filtrate.  S.  S.  Zilva. 

Preparation  of  skeletal  substances  from  in- 
crusted  cell  walls  of  plants  by  means  of  chlorine 


dioxide.  E.  Schmidt,  Y.  C.  Tang,  and  W.  Jande- 
beur  (Naturwiss.,  1930,  18,  734 J . — Preparations  of 
these  skeleton  substances  have  previously  been  made 
by  a  two-stage  reaction  with  chlorine  dioxide.  It  has 
been  found  that  direct  preparation  may  be  effected  at 
the  ordinary  temperature  in  presence  of  suitable 
inorganic  or  organic  compounds  which  are  stable 
towards  chlorine  dioxide.  The  new  method  gives 
a  better  insight  into  the  constitution  of  tho  cell  wall 
and- results  on  red  beech  are  recorded.  The  method 
is  applicable  to  the  determination  of  cellulose  in 
lignin.  W.  R.  Angus. 

[Impurities  in]  wood  and  animal  charcoals. 
D.I.Maoht  (J.  Pliarm.  Exp.  Ther.,  1930,39, 343 — 346). 
— Saline  extracts  of  animal  charcoal  and  of  blood 
charcoal,  but  not  those  of  wood  charcoal,  had  a 
detrimental  effect  on  the  growth  of  seedlings  of 
Impinus  albus.  This  effect  may  be  due  to  the  presence 
in  the  animal  charcoal  of  substances  which  could 
modify  the  effects  produced  by  solutions  of  com¬ 
pounds  having  powerful  physiological  actions. 

W.  McCartney. 

Kinetics  of  penetration.  II.  Penetration  of 
carbon  dioxide  into  X^alonia.  A.  G.  Jacques  and 
W.  J.  V.  Osterhout  (J.  Gen.  Physiol,  1930,  13, 
695—713;  cf.  this  vol.,  110). — -The  rate  of  penetration 
of  carbon  dioxide  is  believed  to  be  of  tho  first  order, 
although  the  velocity,  coefficient  decreases.  The 
latter  phenomenon  was  found  not  to  be  due  to 
differences  in  the  shape  and  size  of  the  cells.  It  is 
suggested  that  individual  differences  in  the  per¬ 
meability  of  the  cells  used  is  the  cause.  Tho  volocity 
coefficients  at  p„  4-8  (carbon  dioxide  undissociated) 
and  at  pa  6-8  (carbon  dioxide  75%  dissociated)  were 
nearly  the  same.  The  rate  of  penetration  of  carbon 
dioxide  depends  on  the  concentration  of  the  un¬ 
dissociated  carbon  dioxide  in  the  sea-water,  rather 
than  the  concentration  of  ions.  It  is  concluded  that 
there  is  little  penetration  of  ions. 

G.  F.  Marrian. 

Bioelectric  potentials.  I.  Effects  of  potass¬ 
ium  and  sodium  chlorides  on  Nitella.  W.  J.  V. 
Osterhout  (J.  Gen.  Physiol.,  1930,  13,  715 — 732). — 
Experiments  on  the  concentration  effects  of  potassium 
ana  sodium  chloride  solutions  in  Nitella  were  carried 
out  by  the  technique  previously  described  (cf. 
A.,  1929,  1112).  When  it  was  assumed  that  diffusion 
potentials  predominated,  tho  calculated  P.D.  agreed 
closely  with  the  observed  values.  On  tho  basis,  of 
phase  boundary'  potentials  the  calculated  figures  were 
not  satisfactory.  It  is  concluded  that  diffusion 
potentials  predominate.  G.  F.  Marrian. 

Cell  sap  of  Ilalicystis.  L.  R.  Blinks  and  A.  G. 
Jacques  (J.  Gen.  Physiol.,  1930,  13,  733—739).— 
Analyses  of  the  sap  obtained  from  growing  cells  of 
Halicystis  gave  the  following  results  expressed  in 
mols.  per  litre :  Cl  0-6028,  Na  0-5570,  K  0-0064,  Ca 
0-0080,  Mg  0-0167,  and  a  trace  of  sulphate.  The  pa 
of  the  fresh  sap  was  6-2.  G.  F.  Marrian. 

Mineral  content  of  mushrooms.  H.  Ramage 
(Nature,  1930,  126,  279). — All  parts  of  a  button 
mushroom  have  a  high  potassium  and  low  calcium 
content;  the  skin  contains  lithium  and  most  of  the 
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iron  present.  Phosphorus  varies  from  1  to  3%  in  the 
dried  material,  the  gills  containing  most.  Silver  and 
copper  are  present  in  all  parts,  the  stem  containing 
loast.  The  skin,  the  white,  and  the  gills  (dried  mater¬ 
ial)  contain  more  than  0-02%  of  copper  and  more  than 
001%  of  silver  (gills  <£0-05%).  L.  S.  Theobald. 

Separation  from  /Minina  rice  of  a  complex  com¬ 
pound  containing  labile  iodine.  P.  Dangemrd 
(Compt.  rend.,  1930,  191,  337— 339).— If  a  stalk  of 
Laminaria  jlexicaulis  is  immersed  in  sea-water,  small 
amounts  of  iodine  are  liberated  in  the  first  few  hours. 
At  the  end  of  two  or  three  days  iodides  appear  from 
which  iodine  is  liberated  by  acids.  In  fresh  water 
iodides  are  also  set  free  in  the  initial  period.  The 
labile  iodine  is  supposed  to  be  in  the  form  of  a  complex 
compound,  decomposed  by  acids,  of  an  iodido  and  a 
thermo-stable  oxidising  agent.  It.  K.  Callow. 

Boron  content  of  oranges.  C.  S.  Scofield  and 
L.  V.  Wilcox  (Science,  1930, 71, 542). — A  relationship 
between  the  boron  content  of  irrigation  water  and  that 
of  the  leaves  and  fruit  is  established. 

L.  S.  Theobald. 

Potassium  and  sodium  contents  of  plants 
growing  in  salt  lagoons  or  on  the  sea  shore.  G. 
Bertrand  and  M.  Rosenblatt  (Bull.  Soc.  chim., 
1930,  [iv],  47,  639— 642).— See  this  vol.,  823. 

Biology  of  metals.  III.  Localisation  of  lead 
within  the  cell  of  the  growing  root.  IV.  In¬ 
fluence  of  lead  on  mitosis  and  cell  size  in  the 
growing  root.  F.  S.  Hammett.  V.  Selective 
fixation  of  lead  by  root  nuclei  in  mitosis.  F.  S. 
Hammett  and  E.  S.  Justice.  VI.  Nature  of  the 
lead  compound  deposited  in  the  growing  root. 
F.  S.  Hammett  (Protoplasma,  1928,  5,  135 — 141; 
1929,  535—542,  543—546,  547— 562).— In  plants 
grown  for  24  hrs.  in  lead  nitrate  solution  (1  in  104)  the 
lead  was  combined  in  especially  high  concentration 
with  the  nuclei  and  walls  of  the  cells.  The  deposit  is 
a  compound,  of  lead  with  an  organic  thiol  com¬ 
pound,  possibly  glutathione. 

Chemical  Abstracts. 

I.  Precipitation  of  silicic  acid  in  plants.  II. 
Comparison  of  the  precipitation  of  silicic  acid 
and  of  calcium  salts  in  plants.  A.  Frey-Wyss- 
ling  (Ber.  deut.  bot.  Ges.,  1930,  48, 179— 183,  184— 
191).— -I.  The  phenomenon  of  silica  precipitation  in 
plants  is  represented  as  the  elimination  of  non- 
assimilablc  matter  and  is  characteristic  of  tropical  and 
sub-tropical  flora.  The  higher  temperature  at  which 
rock  disintegration  occurs  leads  to  a  higher  silica 
content  in  the  soil  solution  than  occurs  in  temperate 
and  polar  zones.  Silica  is  precipitated  mainly  in  the 
peripheral  tissues  of  transpiratory  organs  and  is 
localised  along  the  conducting  vessels. 

II.  The  deposition  of  silica  in  plant-tissue  occurs  in 
a  similar  manner  and  in  corresponding  tissues  to  that 
of  calcium  salts.  In  warmer  regions  plants  take  up 
amounts  of  calcium  and  silica  in  excess  of  their 
physiological  requirements.  Calcium  hydrogen  carb¬ 
onate  enters  the  plant  from  the  soil  solution  and  its 
subsequent  deposition  as  calcium  carbonate  represents 
merely  the  elimination  of  unutilisable  surplus.  Oxalic 


acid,  however,  is  a  product  of  plant  metabolism  and  its 
precipitation  as  calcium  oxalate  is  an  excret on- 
function.  A.  G.  Pollard.  ' 

Toxicity  of  some  aliphatic  alcohols  [to  plants], 
W.  S.  Eisenmenger  (Plant  Physiol.,  1930,  5,  131 — 
156).- — -Ethyl  alcohol  (up  to  0-0012 M)  stimulated,  but 
other  aliphatic  alcohols  retarded,  the  growth  of  soya¬ 
bean  seedlings.  Low  concentrations  of  calcium 
nitrate  also  had  a  stimulating  effect,  but  increased  the 
toxicity  of  some  of  the  alcohols.  The  toxicity  does 
not  increase  regularly  with  increase  in  the  number  of 
carbon  atoms  in  the  molecule,  and  ?i-alcohols  are  not 
more  toxic  than  iso-alcohols. 

Chemical  Abstracts. 

Simple  instrument  for  micro-manipulations. 
A.  N.  Richards  (J.  Biol.  Chem.,  1930,  87,  463— 
466). — Technical.  C.  R.  Harinqton. 

Micro-determination  of  mercury  in  organic 
material.  K.  O.  Moller  (Biochem.  Z.,  1930,  223, 
379 — 386). — Unless  precautions  are  taken,  mercury  is 
lost  by  volatilisation  during  the  destruction  of  organic 
matter  when  determinations  of  the  metal  are  carried 
out  by  the  usual  methods.  A  satisfactory  method  is 
described.  W.  McCartney. 

Determination  of  manganese  in  animal 
material.  J.  T.  Skinner  and  W.  H.  Peterson  (J. 
Biol.  Chem.,  1930,  88,  347— 351).— The  material  is 
incinerated,  the  ash  is  extracted  with  dilute  phosphoric 
acid,  the  filtered  extract  is  treated  with  potassium 
periodate,  and  the  permanganate  formed  is  determined 
colorimetrically ;  0-01  mg.  of  manganese  may  be 
determined  with  an  error  of  about  ±10%,  the  use  of 
phosphoric  acid  avoiding  the  difficulties  otherwise 
encountered  owing  to  precipitation  of  calcium 
sulphate.  C.  R.  Harington. 

Determination  of  sulphur  and  phosphorus  in 
plants.  G.  Bertrand  and  L.  Silberstein  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  95— 99).— See  this  vol., 
120. 

Improved  design  of  Van  Slyke  apparatus  for 
the  determination  of  amino -nitrogen.  S.  J. 
Folley  (Biochem.  J.,  1930,  24,  961— 964).— Rubber 
connexions  are  obviated  in  the  deaminising  chamber 
and  in  the  Hempel  pipette  of  this  design. 

S.  S.  Zilva. 

Should  lipins  be  calculated  as  fat  ?  H.  Fincke 
(Chem.-Ztg.,  1930,  54,  598).— Polemical  against 
Rewald  (cf.  ibid.,  134) ;  the  author  supports  his 
opinion  that  lipins  should  not  be  included  in  deter¬ 
minations  of  “  fat  content  ”  of  materials. 

E.  Lewkowitsch. 

Analysis.  X.  Determination  of  fats.  L.  Pff- 
cussen  and  S.  Kolodny  (Biochem.  Z.,  1930, 

347 — 351). — The  acids  obtained  from  fats  by  hydro¬ 
lysis  under  pressure  with  water,  zinc,  and  zinc  oxi 
are  converted  into  lead  salts.  The  salts  of  unsatura 
acids  are  dissolved  in  ether  and  of  the  ethcr-insolu 
salts  some  are  dissolved  by  chloroform.  "*ter, 
organic  matter  in  the  three  fractions  has  d 
destroyed  by  treatment  with  nitric  acid  and  hjdrog 
peroxide,  the  lead  is  determined  eolorimetnea  y 
sulphide.  YV.  McCartney. 
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Extension  of  Balmer  series  in  laboratory.  T. 
Takamine  and  T.  Suga  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.,  Tokyo,  1930,  14,  117 — 122). — By  passing 
a  condensed  discharge  through  a  neon  tube  containing 
a  trace  of  hydrogen  which  had  been  liberated  from  the 
various  parts  of  the  tube  during  discharge,  the  Balmer 
series  could  be  followed  up  to  H25  with  an  exposure 
of  a  few  hours.  The  pressure  of  the  neon  was  1  mm. 
or  less.  Addition  of  hydrogen  to  a  tube  containing 
pure  neon  was  hot  effective  owing  to  the  appearance 
of  the  continuous  and  the  secondary  spectra  of 
hydrogen.  An  explanation  is  suggested  of  the  fact 
that  in  a  neon  tube  the  Balmer  series  of  hydrogen  is 
much  better  developed  than  in  an  argon  tube. 

W.  Good. 

Fine  structures  in  the  band  spectra  of  hydro¬ 
gen  and  helium  examined  under  high  resolution. 

S.  Imamshi  (Sci.  Papers  Inst.  Phys.  Chem.  Res., 
Tokyo,  1930,  14,  105 — 115). — Using  suitably  cooled 
sources  and  an  interference  spectrograph  of  high 
resolving  power,  hydrogon  and  helium  bands  were 
examined  for  fine  structures  due  to  multiplicity  of 
various  electronic  levels  in  the  molecules.  The 
accuracy  of  existing  data  for  helium  is  much  exceeded, 
but  still  no  separation  of  the  2psS  level  was  observed. 
Fulcher  bands  as  well  as  some  newly-reported  bands 
of  hydrogen  were  also  examined.  W.  Good. 

Energy  distribution  in  the  continuous  spectrum 
of  hydrogen.  Y.  Hukumoto  (Sci.  Rep.  Tohoku, 
1930,  19,  301 — 305). — The  energy  distribution  in  the 
continuous  spectrum  of  hydrogen  in  the  range 
4800 — 2900  A.  was  investigated  and  compared  with 
the  known  energy  distribution  in  the  spectrum  from 
a  tungsten-filament  lamp.  The  experimental  results 
agree  qualitative^  with  those  derived  theoretically 
by  Winans  and  Stueckelberg  (A.,  1929,  11S). 

A.  J.  Mee. 

Structure  and  spectra  of  the  molecules  of 
hydrogen  and  helium.  W.  Weizel  (Z.  Elektro- 
chem.,  1930,  36,  599 — 603). — A  description  is  given 
of  the  manner  whereby  the  band  spectra  of  the 
hydrogen  and  helium  molecules  may  be  developed  by 
consideration  of  the  arrangement  of  the  electrons 
and  protons,  and  the  physical  significance  and  method 
of  determining  the  quantum  number’s  of  the  individual 
electrons  are  indicated.  The  origins  of  the  ortho- 
and  para-hydrogen  spectra  by  symmetrical  and 
asymmetric  rotations  are  described. 

H.  F.  ClLLBK. 

Polarisation  of  two  hydrogen  atoms  in  the 
ground  state.  G.  Podolanski  (Phvsikal.  Z.,  1930, 
4t  "  13 


31,  803). — The  polarisation  of  two  hydrogen  atoms 
in  tho  ground  state  is  derived  from  the  principles  of 
wave  mechanics  and  the  results  arc  compared  with 
those  found  by  Eisenschitz  and  London  (this  vol., 
525).  W.  R.  Angus. 

Corona  discharge  in  hydrogen.  J.  H.  Bruce 
(Phil.  Mag.,  1930,  [vii],  10,  476 — 480;  of.  Huxley, 
A.,  1928,  567). — A  study  of  tho  corona  discharge 
between  coaxial  cylinders  in  carefully  purified 
hydrogen  shows  that,  as  in  other  gases,  the  relation 
aX—f(ap)  (where  a  is  the  radius  of  the  smaller 
cylinder,  X  the  electric  force  at  its  surface,  and  p 
the  gas  pressure)  is  valid  except  at  low  pressures. 
The  current  between  the  cylinders  is  proportional  to 
the  applied  potential  when  the  smaller  cylinder  is 
positive.  The  velocity  of  tho  positive  ions  in  the 
direction  of  the  electric  force  increases  rapidly  with 
the  ratio  Xjp,  as  with  the  monatomic  gases. 

F.  L.  Usher. 

Fine  structure  of  He  as  a  test  of  the  spin  inter¬ 
actions  of  two  electrons.  G.  Breit  (Physical  Rey., 
1930,  [ii],  36,  383 — 397). — -Mathematical.  The  quan¬ 
tum  Hamiltonian  of  two  electrons  (cf.  A.,  1929,  1125) 
is  discussed,  and  is  applied  to  the  calculation  of  the 
fine  structure  of  tho  He  23P  level.  Results  are  in 
agreement  with  experimental  data.  The  calculation 
is  applied  to  Li+.  FT.  M.  Bligh. 

Optical  excitation  function  of  helium.  W.  C. 
Michels  (Physical  Rev.,  1930,  [ii],  36,  604;  cf. 
Hanle,  A.,  1929,  1116;  Elenbaas,  this  vol.,  387).— 
The  optical  excitation  function  of  helium  was  investi¬ 
gated,  using  a  variation  of  the  photographic  method 
permitting  intensity  measurements  and  elimination  of 
secondary  electron  emission  and  ionisation  effects. 
Intensity  and  pressure  or  current  are  linearly  related. 
For  the  triplets,  double  maxima  were  found  at  28  volts, 
and  on  correction  are  found  to  be  at  the  excitation 
potentials.  N.  M.  Bligh. 

Helium  spectrum  in  the  presence  of  an  electric 
field.  Y.  lsHlDA  (Sci.  Papers  Inst.  Phys.  Chem. 
Res.,  Tokyo,  1930,  14,  49 — 61). — Theoretical  con¬ 
siderations  are  advanced  to  explain  the  appearance 
of  more  lines  than  expected  at  higher  fields  in  inves¬ 
tigations  of  the  Stark  effect  in  helium  and  also  the 
non-crossing  and  peculiar  intensity  relations  of  two 
helium  spectral  lines  in  the  Lo  Surdo  field. 

W.  Good. 

Relative  intensities  of  Stark  components  in 
helium.  G.  O.  Langstroth  (Proc.  Roy.  Soc.,  1930, 
A,  129,  70 — 91). — By  employing  higher  fields  than 
have  been  used  previously,  and  comparatively  high 
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dispersion,  a  quantitative  study  has  been  made  of 
the  intensity  relations  in  the  fine  analysis  of  the  Stark 
effect  in  helium.  The  theoretical  intensities  are  more 
“  stable  ”  in  high  fields.  A  special  type  of  Lo  Surdo 
t  ube  is  described ;  the  Stark  components  which 
are  produced  branch  out  from  the  main  line  until 
they  reach  maximum  field  and  then  run  parallel  for 
an  appreciable  distance.  In  this  region  the  inten¬ 
sities  may  be  measured  with  some  precision.  The 
measurements  are  carried  out  by  means  of  a  modi¬ 
fication  of  the  photographic-photometric  method 
described  by  Dorgelo  (Z.  Physik,  1925,  26,  756). 
The  lines  investigated  include  the  parhelium  groups 
2P—4Q  and  2P—5Q  and  the  orthohelium  groups 
2p—4q  and  2p  —i>q.  The  experimental  results  are 
mostly  in  good  agreement  with  theory ;  definite 
discrepancies  are  found,  however,  which  are  of  two 
general  types  :  those  which  appear  to  the  same 
degree  in  all  the  components  of  a  line,  and  those  which 
appear  only  in  certain  components.  The  discrepan¬ 
cies  of  the  first  class  are  explained  on  the  assumption 
that  the  selection  rule  for  impact  transitions  breaks 
down  in  the  presence  of  an  electric  field  to  no  greater 
extent  than  is  indicated  by  the  Stark  effect  in  emission. 

L.  L.  Bircumshaw. 

Spark  potential  in  helium.  F.  Levi  (Ann. 
Physik,  1930,  [v],  6,  409 — 433). — The  experiments  of 
Zuber  (ibid.,  1925,  [iv],  76,  231 ;  1926,  81, 205)  on  the 
transition  time  of  the  spark  discharge  in  an  inert  gas 
have  been  repeated,  using  carefully-purified  helium 
and  brass  or  nickel  electrodes;  the  values  obtained 
with  the  brass  electrodes  are  always  higher  than  with 
nickel,  indicating  that  the  state  and  composition  of 
the  electrodes  play  an  important  role  in  the  deter¬ 
mination  of  the  spark  potential  of  helium.  Very 
slight  traces  of  foreign  gases  also  influence  the  values 
greatlv.  The  theories  advanced  by  Penning  (A., 
1928,  214)  and  Taylor  (Proc.  Roy.  Soc.,  1928,  A,  117, 
508)  to  explain  the  increased  values  obtained  for  the 
spark  potential  when  the  helium  is  more  thoroughly 
purified  are  discussed;  preference  is  given  to  Pen- 
ning’s  explanation.  The  results  agree,  within  the 
limits  of  permissible  error,  with  those  of  Townsend 
and  MacCallum  (A.,  1929,  969).  The  same  degree  of 
consistency  in  results  cannot  be  obtained  as  in  an 
examination  of  noble  gases.  W.  R.  Angus. 

Spectrum  of  exploding  lithium  wires.  L. 
Eckstein  and  (Miss)  I.  31.  Freeman  (Z.  Physik, 
1930,  64,  547 — 555). — The  lines  Is  —  md,  forbidden 
in  absorption,  appear  when  lithium  is  exploded. 
The  Anderson  method  of  electrical  explosion  was 
applied  to  lithium.  The  spectrum  obtained  is  com¬ 
paratively  simple.  2 p—vid,  1  s—mp.  Is  —md  lines 
were  observed.  Preliminary  experiments  with  sodium 
and  potassium  also  show  Is—md  lines,  which  are 
forbidden  in  absorption.  A.  B.  D.  Cassie. 

Effect  of  motion  of  the  nucleus  on  the  spectra 
of  Li  I  and  Li  II.  D.  S.  Hughes  and  C.  Eckart 
(Physical  Rev.,  1930,  [ii],  36,  694— 698).— Mathe¬ 
matical.  The  wave  equation  for  a  system  of  electrons 
and  one  nucleus  is  solved  approximately.  Results 
are  compared  with  Schuler’s  experimental  data  (cf. 
this  vol.,  124)  on  Li  n,  X  5485  and  Li  i,  X  6708,  and 
show  satisfactory  agreement.  N.  M.  Bligh. 


Band  spectrum  of  nitrogen  excited  by  a  high- 
frequency  discharge.  B.  0.  Mukherji  (Z.  Physik, 
1930,  64,  698 — 707). — The  nitrogen  band  spectrum, 
6700 — 2813  A.,  was  excited  by  a  low-voltage  high- 
frequency  discharge,  using  external  electrodes.  Photo¬ 
graphs  showed  the  second  positive  group  intense,  the 
more  prominent  bands  of  the  first  negative  group, 
and  the  whole  of  the  first  positive.  The  second  posi¬ 
tive  group  was  sometimes  accompanied  by  a  second 
system  of  unknown  bands  lying  on  the  red  side  of 
the  normal  bands  at  a  frequency  interval  of  about 
20  cm.-1  The  new  band  system  cannot  be  attributed 
to  impurities,  and  it  is  considered  that  the  9-35-volt 
3II  level  of  the  nitrogen  molecule  has  a  neighbouring 
Ml  level  and  the  new  system  may  be  duo  to  transitions 
to  this  level  from  the*  13-volt  3II  level  or  a  1II  level 
close  to  it.  The  new  band  system  may  also  be  a 
satellite  system  or  a  further  intense  Q  branch.  An 
afterglow  was  observed  during  the  course  of  the 
experiments;  the  high-frequency  discharge  gave  it 
just  as  readily  in  air  as  in  nitrogen.  It  is  considered 
that  metastable  nitrogen  atoms  rather  than  metastable 
molecules  are  responsible  for  the  observed  effect. 

J.  E.  Mills. 

Singlet  system  of  the  oxygen  arc  spectrum  and 
the  origin  of  the  green  auroral  line.  R.  Fberichs 
(Physical  Rev.,  1930,  [ii],  36,  398 — 409 ;  cf.  this  vol., 
2). — The  oxygen  arc  spectrum  was  investigated  under 
varied  controlled  conditions  in  the  extreme  ultra¬ 
violet.  Results  and  classifications  for  a  number  of 
lines  in  the  singlet  system  are  tabulated.  Values  of 
the  low  terms  1D2  and  1S0  have  been  fixed.  The 
green  auroral  line  X  5577-35  is  probably  the  forbidden 
combination  between  these  low  metastable  terms. 

N.  M.  Bligh. 

Presence  of  neutral  oxygen  in  the  gaseous 
nebulae.  I.  S.  Bowen  (Physical  Rev.,  1930,  [ii],  36, 
600). — The  reason  for  the  occurrence  of  the  3P— 
lines  alone  of  neutral  oxygon  in  nebulae,  and  the  1D—1S 
line  alone  under  auroral  conditions,  is  discussed.  In 
the  former  case  the  mean  time  between  impacts  is 
large;  the  1D—1S  should  therefore  be  weaker  than 
the  SP—1D  transition;  in  the  latter  case  the  iD—1S 
transition  has  a  probability  such  that  it  can  take 
place  before  a  collision  of  the  second  kind  removes 
the  atom  from  the  bS'  state.  N.  31.  Bligh. 

Electronic  states  in  the  visible  halogen  bands. 
R.  S.  3Iulliken  (Physical  Rev.,  1930,  [ii],  36,  699 — 
705). — Theoretical.  The  type  of  transition  corre¬ 
sponding  with  the  visible  iodine  absorption  bands  and 
the  analogous  bands  of  the  other  halogens  is  discussed. 
On  the  interpretation  deduced  the  upper  level  of  the 
halogen  bands  is  paramagnetic,  in  agreement  with 
observed  phenomena.  Electron  configurations  for 
the  normal  and  excited  states  of  fluorine  are  sug¬ 
gested.  N.  31.  Bligh. 

Spark  spectrum  of  neon  (Ne  n).  S.  Frisch  (Z. 
Physik,  1930,  64,  499 — 501). — The  spark  spectrum  of 
neon  in  a  discharge  tube  with  a  hollow  cathode  was 
measured  from  2200  to  1500  A.  by  means  of  a  concave 
grating  of  dispersion  16-5  A.  per  mm.  The  lines  are 
fitted  to  energy  levels  agreeing  with  those  of  other 
authors.  A.  B.  D.  Cassie. 
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Actinic  power  and  spectrum  temperature  of 
the  light  of  magnesium  ribbon  and  flash  powder. 
H.  Arens  and  J.  Eggert  (Z.  wiss.  Phot.,  1930,  28, 
169 — 177). — A  reply  to  Eder’s  criticisms  (this  vol., 
388).  The  discrepancy  between  the  value  for  the 
actinic  power  of  the  flame  of  burning  magnesium 
ribbon  previously  recorded  (Z.  wiss.  Phot.,  1927,  24, 
368)  and  that  obtained  by  Eder  is  to  be  attributed  to 
differences  in  the  experimental  conditions,  e.g.,  in  the 
plates  used.  The  value  previously  obtained  for  the 
spectrum  temperature  of  the  flame  of  flash  powder  is, 
however,  in  error,  the  correct  value  being  3350°  Abs. 

R.  CuTHILL. 

Vibrational  quantum  analysis  of  the  potassium 
infra-red  absorption  bands.  W.  O.  Crane  and  A. 
Christy  (Physical  Rev.,  1930,  [ii],  36,  421 — 429). — 
By  re-measurement  of  the  red  system  of  the  potassium 
molecule  26  new  bands  were  found;  bands  of  the 
infra-red  system  for  the  region  X  7735 — 8850  were 
measured  and  a  new  vibrational  analysis  is  given. 
Results  are  tabulated,  and  vibrational  constants 
given.  The  upper  state  of  each  system  dissociates 
into  a  normal  and  a  2P  excited  atom.  The  average 
value  of  the  dissociation  energies  for  the  upper  level 
of  the  two  systems  is  2-41  volts,  giving  0-81  volt  for 
the  heat  of  dissociation  of  the  lower  level. 

N.  M.  Bligh. 

Shifts  in  spectral  lines  of  ionised  titanium  by 
disruptive  discharge.  H.  Nagaoka,  T.  Futa- 
gami,  and  I.  Machida  (Proc.  Imp.  Acad.  Tokyo,  1930, 
6,  252 — 255). — Lines  in  the  range  5000 — 2500  A.  were 
observed.  Some  disagreement  with  existing  observ¬ 
ations  is  found,  especially  in  the  reversal  of  some  of 
the  lines.  The  values  of  the  displacements  are  given. 

W.  Good. 

Partial  analysis  of  the  Cr  n  spectrum.  M.  A. 
Catalan  (Anal.  Fis.  Quim.,  1930,  28,  611 — 631). — 
240  Lines  in  the  Cr  n  spectrum  have  been  classified 
in  33  multiplets  formed  by  the  combination  of  67  levels 
derived  from  9  low  and  6  medium  terms,  and  7  levels 
not  yet  grouped.  All  15  terms  are  in  agreement  with 
Hund’s  theory  and  conform  to  the  (P,  d*s,  and  d*p 
configurations,  although  some  of  the  lower  terms  are 
missing.  The  Zeeman  factor  g,  calculated  from 
Babcock’s  measurements,  is  in  all  cases  greater  than 
that  calculated  from  Lande’s  formula ;  the  discrepancy 
is  greatest  for  the  aPD  and  a*D  terms,  and  is  almost 
negligible  for  the  a*F  and  b*F,  i.e.,  for  the  lower  terms. 
Thus  S;7  cannot  be  constant  in  this  spectrum.  The 
anomaly  is  not  due  to  experimental  error. 

H.  F.  Gillbe. 

Character  of  shifts  in  different  series  of  iron 
lines  by  disruptive  discharge.  H.  Nagaoka,  T. 
Futaoami,  and  1.  Machida  (Proc.  Imp.  Acad.  Tokyo, 
1930,  6,  224 — 227 ;  cf.  this  vol.,  970). — The  changes 
m  intensity  and  in  wave-length  of  iron  lines  produced 
by  disruptive  discharge  have  been  investigated  over 
the  wave-length  range  5500 — 2500  A.  Scries  showing 
the  same  type  of  shifts  have  been  identified  and  are 
classified  into  six  groups,  the  characteristics  of  which 
are  detailed.  J.  W.  Smith. 

Shifts  in  spectral  lines  of  nickel  by  disruptive 
discharge.  H.  Nagaoka,  T.  Futacami,  and  I. 
Machida  (Proc.  Imp.  Acad.  Tokyo,  1930,  6,  24S — 


251). — The  spectrum  of  nickel,  ranging  from  5000  to 
2400  A.,  was  examined  in  the  same  manner  as  pre¬ 
viously  described  for  iron.  The  various  types  of 
shifts  are  described  and  the  data  tabulated.  (See 
preceding  abstract.)  W.  Good. 

Intensity  measurements  in  the  spectrum  of 
nickel  and  cobalt.  L.  S.  Ornstein  and  T.  Bouma 
(Physical  Rev.,  1930,  [ii],  36,  679 — 693). — Quanti¬ 
tative  intensity  measurements  were  made  in  the  Ni  I 
and  n  and  Co  I  spectra ;  results  for  a  large  number 
of  lines  are  tabulated.  The  analyses  used  were  : 
Ni  I  (cf.  Bechert,  A.,  1925,  ii,  913  ;  Russell,  A.,  1929, 
1351);  Nin  (cf.  Shenstone,  A.,  1927,  99S) ;  Co  i 
(cf.  Catalan,  A.,  1925,  ii,  611).  Large  divergences 
are  found  on  application  of  the  summation  rules  for 
multiplets  and  supcrmultiplcts,  and  of  the  intensity 
ratio  for  singlets  and  triplets,  doublets  and  quad¬ 
ruplets.  N.  M.  Bligh. 

Wave-lengths  in  the  vacuum  copper  arc.  A.  C. 
Shenstone  (Physical  Rev.,  1930,  [ii],  36, 602 — 603). — 
Spark  spectra  lines  are  satisfactory  standards  for  the 
measurement  of  Cu  n  low  level  spark  lines,  but 
introduce  an  error  of  about  2-7  wave-numbers  into 
the  results  for  high-level  lines.  N.  M.  Bligii. 

Intensity  measurements  in  copper  arcs.  L.  S. 
Ornstein  and  D.  Vermeulen  (Z.  Physik,  1930,  64, 
657 — 659). — The  ratio  of  the  intensities  of  the 
12S— 22P1  and  l2S—22P2  lines  was  determined  for 
different  currents,  and  was  found  to  vary  with  the 
current,  having  a  maximum  at  0-9  amp.  This  shows 
that  reversal  affects  the  intensity  of  these  lines,  and 
accordingly,  Nottingham’s  calculations  (J.  Franklin 
Inst.,  1929,  207,  209)  are  probably  incorrect. 

A.  B.  D.  Cassie. 

Arc  spectrum  of  palladium.  A.  G.  Shenstone 
(Physical  Rev.,  1930,  [ii],  36,  669 — 678). — A  prac¬ 
tically  complete  analysis  of  the  spectrum  Pd  i  is 
based  on  previous  analyses  (cf.  McLennan,  A.,  1926, 
875;  Bechert,  ibid.,  214).  A  number  of  new  terms 
has  been  found,  some  being  identified  as  second  series 
members  of  the  d-elcctron  scries.  The  spectrum  in 
the  ultra-violet  has  been  measured  and  new  lines 
have  been  found  by  long  exposures.  The  electron 
structures  are  d10,  d9os,  6s,  7s,  8s  (part  of),  d8s2 
(incomplete),  dPbp,  d8sp,  d'J(\p  (parts  of),  d9od,  dPGd. 
The  presence  of  an  unidentified  level  fc,  is  discussed ; 
its  only  explanation  on  the  Hund  theory  as  a  hyperfine 
structure  component  of  5 d8P1  is  unsatisfactory. 

N.  M.  Bligh. 

Hyperfine  structure  of  some  lines  in  the  arc  and 
first  spectrum  of  indium.  J.  C.  McLennan  and 
(Miss)  E.  J.  Allin  (Proc.  Roy.  Soc.,  1930,  A,  129, 
208 — 211). — The  spectra  were  excited  in  stages  by 
altering  the  pressure  of  the  vapour  in  the  discharge 
tube.  The  structure  of  the  nine  strongest  lines  of 
the  3D1D—3F0lF°  multiplet  and  of  the  arc  lines 
X  4511  and  4102  A.  was  studied.  The  fact  that  all 
the  lines  have  either  two  or  three  components  suggests 
that  the  indium  nucleus  possesses  a  moment  of 
momentum  of  \hJ2rz.  L.  L.  Bircumshaw. 

First  spark  spectrum  of  xenon.  P.  K.  Kichlo 
(Z.  Physik,  1930,  64,  697). — Attention  is  directed  to 
an  anomalous  series  of  terms  the  members  of  which 
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fit  a  Ritz  formula  when  the  frequency  of  each  is 
increased  by  approximately  10,500  cm.-1 

A.  B.  D.  Cassie. 

Intensity  and  natural  width  of  the  blue  caesium 
doublets.  I.  W.  Schutz  (Z.  Physik,  1930,  64, 
682 — 696). — The  total  absorption  of  radiation  by  a 
given  spectral  line  depends  on  the  natural  width  of 
the  line  and  on  the  Doppler  effect.  This  leads  to 
three  distinct  regions  of  absorption,  as  the  number 
of  absorbing  atoms  is  increased ;  in  the  intermediate 
region  the  absorption  is  independent  of  the  number 
of  absorbing  atoms.  This  may  explain  the  incon¬ 
sistent  results  of  observations  on  the  ratio  of  the 
intensities  of  the  two  component  lines.  The  number 
of  absorbing  electrons  was  determined  from  the 
magneto-rotation  of  the  vapour  at  two  different 
temperatures.  The  natural  width  of  the  lines  is 
calculable  when  the  total  absorption  and  the  number 
of  absorbing  electrons  are  known,  but,  because  of 
hyperfine  structure,  the  results  are  not  conclusive. 

A.  B.  D.  Cassie. 

Optical  dissociation  of  caesium  iodide.  G.  H. 
Visser  (Z.  Physik,  1930,  63,  402—403).— By  irradi¬ 
ating  ctesium  iodide  vapour  with  light  from  the  spark 
spectrum  of  iron  (which  contains  strong  lines  in  the 
region  2600  A.)  emission  of  the  line  8521  A.  of  caesium 
was  detected.  This  supports  Sommermeyer’s  inter¬ 
pretation  of  the  absorption  spectrum  of  caesium 
iodide  vapour  in  which  dissociation  to  give  caesium 
in  the  2P  state  is  postulated,  with  which  would 
correspond  emission  of  the  caesium  doublet  8943, 
8521  A.  H.  A.  Jahn. 

Measurement  of  the  life  period  of  the  visible 
mercury  triplet,  23S1 — 23P0ia.  E.  F.  Richter 
(Physikal.  Z.,  1930,  31,  824).— The  life  period  of  the 
excited  mercury  states  can  be  determined  by  observ¬ 
ation  of  the  polarisation  and  the  influence  of  a 
magnetic  field  on  the  lines.  The  life  period  of  the 
visible  mercury  triplet  231<S'— 23P012  has  been  deter¬ 
mined  by  using  a  magnetic  field,  the  lines  of  force  of 
which  are  perpendicular  to  the  electric  vector  of  the 
light  from  a  fluorescent  tube  containing  1 — 2  mm.  of 
nitrogen.  The  functional  relation  between  the  life 
period  and  the  presence  of  nitrogen  furnishes  interest¬ 
ing  data  on  the  mechanism  of  excitation.  Values 
for  X4047  with  a  pressure  of  nitrogen  above  1-5  mm. 
are  in  good  agreement  with  those  obtained  from  the 
decay  of  illumination  with  canal  rays. 

W.  R.  Angus. 

Absorption  spectra  of  dissolved  mercury.  H. 
Reichardt  and  K.  F.  Bonhoeffer  (Z.  Elektrochem., 
1930,  36,  753). — The  solubility  of  mercury  in  water 
at  temperatures  below  130°  is  too  small  for  the  absorp¬ 
tion  spectrum  of  the  metal  to  bo  detected,  but  at 
about  140°  two  absorption  bands  of  about  20 — 30  A. 
width,  due  to  the  mercury  atom,  occur  at,  2600  and 
2520  A.  They  are  not  derived  by  broadening  and 
displacement  of  the  normal  lines  at  2650  and  2537  A., 
since  in  the  solvents  methyl  alcohol  and  hexane,  both 
of  which  contain  dipoles,  the  bands  occur  at  2575 
and  2530  A.  and  2575  and  2545  A.,  respectively;  they 
may  result  from  division  of  the  line  at  2537  AV  by  the 
action  of  the  electric  fields  surrounding  the  solvent 
molecules. 


Mercury  is  appreciably  soluble  in  hexane,  from 
which  it  may  be  removed  by  shaking  with  gold  foil; 
the  solubility,  determined  gravimetrically  by  this 
method,  is  0-65  mg.  per  100  c.c.,  corresponding  with 
a  partial  pressure  of  about  0  5  mm. 

H.  F.  Gillbe. 

Intensity  modifications  in  the  spectrum  of 
mercury.  S.  Tolansky  (Proc.  Phys.  Soc.,  1930, 
42,  536—562). — The  singlet  series  is  strengthened  in 
the  high-frequency  spectrum  of  mercury  in  the  region 
7000 — 2400  A.  The  first  members  of  the  triplet  series 
are  weakened  by  self-absorption.  Intercombination 
lines  show  both  types  of  behaviour.  The  degree  of 
modification  can  be  made  to  vary  by  alteration  of  the 
current  density  in  the  discharge  tube.  Mercury  films 
are  produced  by  the  discharge  driving  mercury  into 
the  walls  of  the  tube.  The  line  i.e., 

4916  A.,  was  examined  for  fine  structure  with  a 
resolving  power  greater  than  3  X 10G.  It  is  single  and 
narrow,  the  half  width  being  less  than  0;004  A. 

W.  E.  Downey. 

Fine  structure  in  the  singlet  series  of  mercury. 
S.  Tolansky  (Nature,  1930, 126,  434). — Many  streng¬ 
thened  lines  involving  singlet  levels  show  a  complex 
structure.  L.  S.  Theobald. 

Intensity  measurements  in  the  band  spectrum 
of  mercury  hydride.  II.  J.  >G.  Eymers  (Z. 
Physik,  1930,  63,  396—401 ;  cf.  Kapuscinski  and 
Eymers,  A.,  1929,  740). — Tho  intensity  distribution 
in  three  further  bands  (at  3647,  4050,  and  4150  A.) 
of  mercury  hydride  are  given.  From  the  results  of 
the  previous  paper  the  ratio  of  the  total  intensities 
of  the  bands  of  a  group  (4017,  4219,  4394,  4520  A.) 
having  a  common  initial  level  (n=0)  are  determined, 
and  for  a  second  group  (3500,  3647,  37S5  A.)  with  the 
same  initial  vibration  state  (i.e.,  n— 0)  but  a  different 
electronic  state  the  same  ratio  was  found ;  for  a  group 
(3900,  4050,  4150  A.)  with  a  different  initial  vibration 
state  (n—1)  the  ratio  was,  however,  quite  different. 
Values  for  the  broadening  of  the  last  lines  of  the 
4394  and  4219  A.  bands  are  given ;  the  broadening  is 
different  for  the  two  bands,  but  is  the  same  for  the 
separate  branches  of  the  individual  bands. 

H.  A.  Jahn. 

Fine  structure  of  some  lines  in  the  visible 
region  of  the  spectrum  of  thallium.  III.  J.  C. 
McLennan  and  (Miss)  E.  J.  Allin  (Proc.  Roy.  Soc., 
1930,  A, 129, 43—47). — A  quartz  tube  with  aluminium 
electrodes  was  used  and  the  metal  to  be  studied 
was  vaporised  in  the  tube  by  external  heating.  The 
light  was  analysed  by  a  glass  transmission  echelon 
grating.  A  table  of  measured  wave-lengths  and  their 
classifications  is  given.  Goudsmit  and  Baeher’s 
formula  a~Ziz2/n:\^  (this  vol.,  265)  is  applied  to 
calculating  the  magnitude  of  the  separation  of  a 
number  of  terms;  the  theoretical  and  experimental 
values  are  found  to  be  in  good  agreement. 

L.  L.  Bikcumshaw. 

Zeeman  effects  for  fine  structure  components 
of  thallium  spectral  lines.  J.  C.  McLennan  and 
A.  M.  I.  A.  W.  Durnford  (Proc.  Roy.  Soc.,  1930, 
A,  129,  48 — 70). — By  means  of  an  improved  form  of 
the  apparatus  previously  described  (A.,  1928,  1295), 
an  examination  has  been  made  of  the  magnetically 
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resolved  components  from  18  wave-lengths  of  the 
various  thallium  spectra.  Special  consideration  is 
given  to  the  five  strong  lines  in  Tin,  5949,  5152, 
5079,  4981,  and  4737  A.  Except  in  the  case  of 
5152  A.,  the  Zeeman  patterns  observed  differed 
widely  from  the  predicted  effects.  The  wave-length 
5949  A.  was  studied  extensively,  Zeeman  patterns 
being  obtained  for  five  different  magnetic  field 
strengths.  With  a  very  weak  field  the  Zeeman 
components  converge  to  three  separate  and  sharp 
wave-lengths,  and  it  is  concluded  that  fine  structure 
in  the  thallium  spark  lines  is  the  factor  causing  the 
observed  patterns  to  deviate  from  the  predicted  types. 

L.  L.  Bircumshaw. 

Spectra  of  doubly  and  trebly  ionised  thallium. 

A.'  L.  Narayan,  P.  Pattabht,  and  A.  S.  Rao  (Nature, 
1930,  126,  434). — The  inverted  2D  term  (5rZ!lGs2)  with 
an  interval  of  18,618  cm.-1  and  the  quadruplet  terms 
of  (5da6s6p)  and  (5d°6.s6d)  configurations  have  been 
identified.  A  few  combinations  due  to  transitions 
6 p — >-  7 s  have  also  been  established.  In  the  spec¬ 
trum  of  Tlrv  the  supermultiplet  due  to  the  com¬ 
bination  of  6 p3PFD  with  7  s3D  and  1D  has  been 
identified.  L.  S.  Theobald. 

Moving  striations  in  the  positive  column  in 
rare  gases.  R.  Whiddington  (Nature,  1930, 
126,  470 — 471). — The  moving  striations  travelling 
from  anode  to  cathode  are  supposed  to  be  due  to  a 
regular  sequence  of  dark  spaces  travelling  at  constant 
speed  in  a  uniform  positive  column  away  from  the 
anode.  Attempts  to  follow  the  flashes  up  to  the 
cathode  in  argon  are  described.  L.  S.~  Theobald. 

Spectroscopy  of  auroral  green  line  radiation. 
J.  C.  McLennan  and  H.  J.  C.  Ireton  (Proc.  Roy. 
Soc.,  1930,  A,  129,  31 — 43).— Details  are  given  of  a 
spectrograph  used  for  photographing  the  spectrum 
of  the  light  from  the  night  sky.  It  is  found  that  the 
intensity  of  the  non-polar  radiation  corresponding 
with  the  auroral  green  line  coming  to  earth  from  a 
moonless  cloudless  sky  is  roughly  the  same  for 
observations  made  at  ground  level  in  the  south  of 
England  and  in  Ontario  and  Saskatchewan,  or  at 
2300  m.  above  sea  level  on  Sulphur  Mountain  at 
Banff,  Alberta.  The  view  is  confirmed  that  the 
non-polar  auroral  green  line  radiation  from  the 
moonless  night  sky  acquires  a  maximum  intensity 
shortly  after  midnight.  Details  arc  given  of  experi¬ 
ments  designed  to  obtain  the  yellowish-green  line 
5577-341  A.  by  gradually  reducing  the  voltage  of  an 
argon  discharge  tube  containing  a  trace  of  oxygen. 
With  the  exception  of  the  argon  line  6965  A.  an  exact 
replica  of  the  spectrum  of  the  light  of  the  non-polar 
aurora  can  be  obtained,  and  it  is  concluded  that  the 
green  line  originates  in  the  transition  of  oxygen  atoms 
from  the  metastable  1<S0  energy  state  to  the  metastable 
1D2  state,  but  that  molecules  of  nitrogen  in  an  excited 
metastablc  energy  state  of  approximately  10-5 — 
11-8  volts  also  play  a  part.  L.  L.  Bircumshaw. 

Effective  temperatures  in  a  discharge  tube 
determined  from  intensity  measurements  of 
band  spectra.  W.  Lochte-Holtoreven  (Z.  Pliysik, 
1930,  64,  4-13 — 451). — Discharges  in  acetylene  and  in 
methane  gave  the  3852  A.  band  of  carbon  and  the 
3900  A.  band  of  CH.  Tho  rotation  structure  showed 


a  Boltzmann  distribution  of  intensity  corresponding 
with  temperatures  of  4700°  Abs.  for  the  carbon  mole¬ 
cule,  and  of  2000°  Abs.  or  1400°  Abs.  for  CH,  according 
as  the  discharge  is  in  acetylene  or  methane.  This 
difference  in  effective  rotation  temperature  occurs 
whether  or  not  emission  of  the  two  bands  is  from  the 
same  volume  of  gas.  A.  B.  D.  Cassie. 

Resonance  and  damping  in  the  theory  of 
atomic  nuclei.  R.  d’E.  Atkinson  (Z.  Physik,  1930, 
64,  607 — 519). — Gamow’s  conception  of  a-particle 
emission  corresponds  exactly  with  optical  resonance, 
so  that  the  natural  damping  (disintegration  constant) 
is  calculable  from  the  equivalent  of  the  width  of  a 
spectral  line.  The  effect  of  this  resonance  on  the 
robable  entry  of  an  a-particlc  into  a  nucleus  is 
iscussed.  A.  B.  D.  Cassie. 

Notation  for  spectra  of  diatomic  molecules. 
R.  S.  Mulliken  (Physical  Rev.,  1930,  [ii],  36,  611 — 
629). — A  report.  N.  M.  Bligh. 

Band  spectra  intensities  for  symmetrical 
diatomic  molecules.  E,  Hutchisson  (Physical 
Rev.,  1930,  [ii],  36,  410-^20;  cf.  Condon,  A.,  1929, 
235). — Mainly  mathematical.  The  intensity  of  a 
spectral  line  is  calculated  quantum-mechanically  by 
evaluating  the  integral  of  the  product  of  the  electric 
moment  and  the  wave  functions  of  the  initial  and 
final  states .  By  approximate  integration  for  vibration 
electronic  transitions  in  symmetrical  diatomic 
molecules  a  formula  is  deduced  for  the  intensity  of 
any  band  in  the  electronic  vibration  spectra  of  these 
molecules.  Comparison  is  made  with  experimental 
intensities  of  certain  spectral  bands  of  sodium, 
potassium,  iodine,  and  hydrogen.  N.  M.  Bligh. 

Quanta  exchanges  in  collisions  of  the  second 
order.  H.  Beutlek  and  W.  Eisenschimmel  (Z. 
Elektrochem.,  1930,  36,  746— 747).— By  study  of  the 
intensity  variations  of  the  mercury  spectral  lines  the 
action  of  excited  krypton  atoms  in  the  23P2  state  at 
pressures  from  0-004  to  0-58  mm.  on  normal  (lbS0) 
mercury  atoms  has  been  investigated.  The  intensity 
of  the  mercury  emission  at  low  krypton  pressures 
exhibits  a  sharp  maximum  at  the  resonance  position, 
indicating  that  under  certain  conditions  of  resonance 
the  5 SD„  and  5 lD2  mercury  terms  are  capable  of 
absorbing  energy  from  the  krypton  atoms ;  the 
resulting  excited  mercury  atoms  in  turn  reactivate 
the  krypton  atoms  if  the  concentration  of  the  latter 
be  sufficiently  high,  and  the  process  of  energy  exchange 
thus  becomes  continuous.  Despite  the  almost  iden¬ 
tical  resonance  positions  of  the  single  and  triple  terms, 
the  probability  of  excitation  of  the  latter  is  15 — 30 
times  as  great  as  that  of  the  former. 

H.  F.  Gillbe. 

Variation  with  temperature  of  molecular 
polarisation  and  its  relationship  to  free  rotation. 
L.  Meyer  (Z.  Elektrochem.,  1930,  36,  743— 746).— A 
survey;  see  A.,  1929,  980;  this  vol.,  980. 

H.  F.  Gillbe. 

Chemical  combination  and  the  line  emission  of 
solid  bodies.  R.  Tomaschek  (Z.  Elektrochem., 
1930,  36,  737 — 743). — A  survey  of  work  on  the 
spectrum  of  samarium  in  phosphors.  See  A.,  1925, 
ii,  12,  354;  1927,  1125.  Ii.  F.  Gillbe. 
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Permitted  and  forbidden  quantum  jumps.  R. 
Ladenburg  (Z.  Elektrochem.,  1930,  36,  631— 640). — 
A  survey.  H.  F.  Gillbe. 

Abnormal  lines  and  series  in  atomic  spectra. 
H.  Deslandres  (Compt.  rend.,  1930,  191,  7- — 11). — 
The  differences  between  the  observed  and  calculated 
frequencies  for  the  principal  spectral  series  of  lithium 
and  potassium  are  given.  The  displacement  of  the 
lines  towards  the  red,  caused  by,  but  not  always 
proportional  to,  the  pressure  appears  to  be  greatest 
for  lines  of  which  the  frequency  is  a  multiple  of  the 
elementary  frequency  (1062-5  cm.-1).  H.  F.  Gillbe. 

Line  spectra  of  crystals  [potassium  per¬ 
manganate  and  potassium  chlorate.]  K. 
Sohnetzler  (Physikal.  Z.,  1930,  31,  802- — 803). — At 
the  temperature  of  liquid  air  mixed  crystals  of 
potassium  permanganate  and  chlorate  show  the 
absorption  spectrum  of  manganate  ions  between 
4000  and  6000  A.  This  spectrum  consists  of  seven 
equidistant  doublets  with  a  wave-number  difference 
of  767  cm.-1,  corresponding  with  a  fundamental 
vibration  at  13-0  p.  The  intensity  relation  in  the 
doublet  is  as  2  : 1  and  the  short-wave  component  is 
the  weaker.  The  spectrum  cannot  be  explained  by 
arrangement  of  separate  components  into  ordinary 
and  extraordinary  rays.  It  is  much  more  likely  that 
the  doublet  arises  from  a  double  electron  term. 

In  spite  of  the  complete  optical  isotropy  of 
potassium  chromiselenate  its  Zeeman  effect  shows  a 
marked  dependence  on  orientation.  Sometimes  the 
a  components  are  influenced  and  sometimes  the  - 
components.  It  appears  that  the  optical  symmetry 
is  not  conclusive,  but  belongs  to  the  grating  itself. 

W.  R.  Angus. 

Carriers  of  some  flame  spectra.  V.  Kondrat- 
eev  (Z.  Physik,  1930,  63,  322 — 333). — Measurements 
were  made  with  a  Fuess  quartz  spectrograph  of  the 
ultra-violet  band  spectra  of  the  carbon  monoxide- 
oxygen  flame,  from  2784  to  5020  A.,  at  a  pressure  of 
about  30  mm.  The  bands  are  arranged  in  six  series 
having  a  frequency  difference  of  about  600  cm.-1, 
which  is  compared  with  the  frequency  difference  of 
672  cmr1  occurring  in  the  infra-red  and  Raman 
spectra  of  carbon  dioxide.  The  infra-red  bands  of 
carbon  dioxide  have  a  doublet  structure,  and  this  and 
the  other  considerations  lead  to  the  conclusion  that 
the  carbon  dioxide  molecule  is  the  origin  of  the  flame 
spectrum.  The  change  in  the  frequency  difference 
from  672  to  600  cm.-1  could  be  explained  by  the 
excitation  of  the  higher  vibration  levels  in  the  flame. 
The  flame  spectrum  was  also  examined  in  the  visible 
region  under  large  dispersion,  but  was  too  complicated 
to  be  analysed ;  the  background  consisted  of  a  line 
spectrum,  which  casts  doubt  on  the  really  continuous 
nature  of  the  backgrounds  occurring  in  the  flame 
spectrum.  The  spectrum  of  a  sulphur-oxygen  flame 
measured  from  2377  to  4530  A.  was  shown  to  consist 
of  two  groups  of  bands,  one  in  the  visible  and  one  in 
the  ultra-violet,  the  two  being  separated  by  a  con¬ 
tinuous  region.  The  spectrum  is  thus  the  same  as 
that  of  the  carbon  disulphide-oxygen  flame  and  of 
the  phosphorescent  (cold)  carbon  disulphide  flame, 
and  the  measured  wave-lengths  are  shown  to  agree 
with  those  made  on  the  latter  flames  by  Emeleus  and 


by  Strutt  and  Fowler.  The  visible  group  is  shown  to 
be  in  good  agreement  with  the  calculated  bands  for 
the  S,  molecule,  and  the  ultra-violet  group  witli  those 
for  tlie  SO  molecule,  and  to  these  molecules  the  origin 
of  the  spectrum  is  therefore  ascribed.  The  spectrum 
of  the  phosphorescent  flame  of  ether  is  shown  to  be 
due  to  the  formaldehyde  molecule,  for  the  absorption 
band  spectrum  of  formaldehyde  can  be  arranged  in 
series  'with  the  identical  frequency  difference  occurring 
in  the  flame  spectra  (1150  cm.-1).  H.  A.  Jahn. 

Visible  temperature  radiation  of  colourless 
oxides.  G.  Liebmann  (Z.  Physik,  1930,  63,  404— 
436).. — It  is  shown  that  by  Skaupy’s  method  (Z. 
Physik,  1922,  12,  177)  a  single  pyrometer  determin¬ 
ation  can  give  the  temperature  correctly  to  drlO0. 
The  temperature  radiation  of  the  oxides  of  aluminium, 
beryllium,  chromium,  magnesium,  and  thorium  as 
dependent  on  grain  size  and  temperature  is  investi¬ 
gated  for  temperatures  from  1208°  to  2000°  Abs. 
The 4  emissive  power  for  red  light  of  wave-length 
0-665  p  was  shown  to  decrease  with  decrease  in  the 
size  of  grain.  For  the  colourless  oxides  the  emissive 
power  increased  rapidly  with  rise  of  temperature  for 
practically  all  visible  wave-lengths,  whilst  that  of 
chromium  oxide  was  independent  of  temperature. 
The  emissive  power  of  the  colourless  oxides  increases 
rapidly  with  decreasing  wave-lqngth,  whilst  for 
chromium  the  emissive  power  decreases  for  green 
light.  The  dependence  of  the  emission  on  the  angle 
of  emission  was  investigated  for  aluminium  and 
magnesium  oxides,  large  deviation  from  Lambert’s 
law  being  found.  H.  A.  Jahn. 

Spectra  of  solidified  gases  and  their  inter¬ 
pretation  by  the  atomic  theory.  L.  Vegard  (Ann. 
Physik,  1930,  [v],  6,  487 — 544). — The  author’s  inves¬ 
tigations  on  the  spectra  of  solidified  gases,  excited  by 
cathode  or  canal  rays,  are  reviewed  and  collated  for 
solid  nitrogen  and  its  mixtures  with  inert  gases. 
Recent  investigations  have  revealed  new  series  and 
these  are  discussed.  The  recent  determination  of 
the  crystal  structure  of  a-nitrogen  has  furnished  a 
valuable  criterion  for  the  interpretation  of  the  observed 
light  processes.  A  brief  summary  of  the  theory  of 
spectra  arising  from  atomic  and  molecular  vibration 
and  the  calculation  of  line  frequencies  and  dissociation 
energy  are  given. 

The  band  systems  are  divided  up  into  six  families 
and  each  is  fully  discussed.  In  the  Aq  family  four 
bands  (Nv  N2,  N3,  AT4)  are  observed,  each  consisting 
of  three  components  and  all  corresponding  with 
green  and  red  auroral  lines.  The  wave-number 
separations  of  the  components  in  A7j  and  N3  are  of  the 
same  order,  whilst  the  separations  of  the  components 
in  N2  and  Ar4  are  also  of  the  same  order  but  consider¬ 
ably  less  than  in  A7,  and  N3.  The  wave-number 
differences  between  Nx  and  jV3,  and  Nz  and  jY4,  are 
the  same,  indicating  that  they  belong  to  two  vibration 
series  of  the  same  band  system.  The  e  family 
consists  of  four  sub-groups,  of  which  the  e  system 
is  observed  when  a  small  amount  of  nitrogen  is  present 
in  argon,  with  the  7]  series  of  this  system  predominating. 
In  a  mixture  of  neon  and  nitrogen  the  i)  series  appears 
strong,  but  the  e  series  is  often  completely  missing. 
All  members  of  the  s  family  belong  to  the  same 
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electron  transition.  The  other  families  arc  called  the 
£  scries,  the  C  series,  the  A  family,  and  the  0  family. 
The  A  scries  is  found  in  the  afterglow  and  in  solid 
nitrogen.  The  a  series  is  given  by  mixtures  of  argon 
and  nitrogen  and  neon  and  nitrogen,  giving  singlets 
with  argon  and  doublets  with  neon.  A  new  scries 
belonging  to  the  A  family  has  been  found  by  excit¬ 
ation  of  solid  argon  with  cathode  rays.  The  lines  of 
this  (,/j )  series  arc  mostly  triplets  with  a  wave-number 
difference  of  56  cm.4  and  arc  not  observed  in  the 
afterglow.  The  G-G'  system  of  the  A  family  is  iden¬ 
tical  with  the  y  bands  or  third  positive  nitrogen 
group,  and  is  due  to  nitric  oxide  produced  by  the 
action  of  the  canal  rays  on  traces  of  oxygen  present 
in  the  argon-nitrogen  mixture,  whilst  the  E~c  series 
is  identical  with  the  ft  bands  of  nitric  oxide.  These 
two  scries  have  the  same  end  state  but  different 
initial  states.  The  A,  a,  and  0  series  belong  to  the 
solid  state,  whereas  the  G  and  E  series  belong  to  the 
gaseous  state.  Recently  it  has  been  shown  that 
admixture  with  air  considerably  enhances  the  a  series. 
Reinvestigation  of  the  0  family  has  revealed,  in 
addition  to  the  0,  8,  and  y_  series,  a  new  (-)  series; 
and  has  also  revealed  the  splitting  of  the  0  lines  into 
doublets  and  triplets  and  the  splitting  of  the  S  lines 
into  doublets  only. 

The  intensity  distribution  of  lines  within  a  system 
is  considered,  the  energy  functions  and  nuclear 
separations  are  numerically  evaluated,  and  the 
intensity  distribution  of  lines  in  several  series  is 
explained  by  an  application  of  the  theory  of  Condon. 

The  classification  of  the  lines  falls  into  two  chief 
groups  :  (a)  series  which  arise  essentially  from  solid 
a-nitrogen,  and  ( b )  series  which  are  due  to  nitric 
oxide.  The  energy  values  of  the  electronic  transitions 
of  the  different  band  systems,  the  vibration  constants 
of  the  initial  and  final  states,  and  the  dissociation 
energies  of  these  states  are  tabulated.  The  electronic 
levels  of  solid  nitrogen  are  discussed,  term  symbols 
are  assigned,  and  the  various  series  are  interpreted. 
The  analogies  between  the  spectrum  of  solid  nitrogen 
and  the  arc  spectrum  of  magnesium,  and  of  solid 
nitric  oxide  and  the  arc  spectrum  of  aluminium,  are 
discussed.  The  electronic  levels  of  the  nitrogen 
molecule  in  the  solid  and  gaseous  states  are  compared. 

W.  R.  Angus. 

Multiplex-interference  spectroscope.  E.  Lau 
(Z.  Physik,  1930,  63,  313— 317).— A  multiplex- 
interference  spectroscope  is  described.  It  consists  of 
two  parallel  silvered  glass  plates  of  thicknesses  3  and 
9-9  mm.  respectively,  placed  at  a  distance  of  about 
20  cm.  apart.  A  preliminary  photograph  of  the 
5769-6  A.  mercury  line  is  given,  and  it  is  shown  that 
the  satellite  line  about  0-05  A.  shorter  in  wave-length 
is  at  least  double,  the  separation  being  about  0-004  A. 
Preliminary  investigations  of  the  green  krypton  line 
are  briefly  described.  H.  A.  Jahn. 

Absorption  of  A'-rays  by  lithium.  K.  C. 
Mazumder  (Physical  Rev.,  1930,  [ii],  36,  457 — 459). — 
The  mass  scattering  coefficient  of  lithium  was  measured 
for  the  wave-length  range  0-587 — 0-100  A.,  and  an 
expression  is  given  for  the  coefficient  in  the  long-wave 
region.  A  curve  is  given  for  the  mass  absorption 
coefficient  plotted  against  the  cube  of  the  corre¬ 


sponding  wave-length;  it  drops  sharply  below  the 
wave-length  0-2  A.  N.  M.  BLion. 

Fine  structure  in  the  A-ray  absorption  spectra 
of  the  K series  of  the  elements  calcium  to  gallium. 
B.  Kievit  and  G.  A.  Lindsay  (Physical  Rev.,  1930, 
[ii],  36,  648 — 666). — The  K  X-ray  absorption  spectra 
of  the  elements  calcium,  chromium,  manganese, 
cobalt,  nickel,  copper,  and  zinc,  using  the  element  as 
the  absorbing  screen,  were  photographed,  and  showed 
a  fine  structure  of  six  or  seven  secondary  edges 
extending  over  an  energy  range  of  more  than  200 
volts.  The  relation  between  the  Kft.2  emission  line 
and  the  principal  K  absorption  limit  for  iron,  cobalt, 
nickel,  and  copper  was  investigated ;  the  main  edge 
is  probably  produced  by  the  ejection  of  a  K  electron 
to  an  optical  level  rather  than  to  infinity.  Kossel’s 
theory  is  inadequate  to  explain  all  the  second¬ 
ary  edges.  On  the  basis  of  multiple  ionisation  the 
probable  electron  transitions  have  been  determined 
and  tabulated  to  account  for  the  observed  separations 
of  the  secondary  edges  from  the  principal  K  edge. 
The  energy  values  found  are  not  in  agreement  with 
transitions  proposed  by  Ray  (cf.  A.,  1929,  868). 

N.  M.  Blioii. 

False  lines  in  A'-ray  grating  spectra.  J.  M. 
Cork  (Physical  Rev.,  1930,  [ii],  36,  665 — 668). — False 
lines,  additional  to  those  due  to  defects  in  the  grating, 
are  described,  and  are  due  to  a  non-uniform  focal 
spot  or  reflexion  from  slit  faces.  An  unexplained 
type  of  companion  line  is  present  at  wave-lengths 
about  13%  greater  than  that  of  the  parent  line. 

N.  M.  Blioii. 

Scattering  power  of  elementary  silicon  for 
molybdenum  and  copper  rays.  R.  W.  G.  Wyc- 
koff  (Z.  Krist.,  1930,  73,  181 — 186;  Chcm.  Zentr., 
1930,  i,  2686). 

Axiality  of  light  emission  and  atomic  structure. 
VIII.  Normal  and  polarised  A'-ray  emission 
from  a  crystal.  IX.  Axiality  of  the  valency 
fields  of  the  carbon  and  nitrogen  atoms.  J. 
Stark  (Ann.  Physik,  1930,  [v],  6,  637—662,  663 — 
680 ;  cf.  this  vol.,  512,  654). — VIII.  For  observation 
of  the  X-ray  emission  from  a  crystal  yy-dibromo- 
anthracene  was  selected,  since  it  has  one  axis  of 
molecular  symmetry  lying  in  .the  plane  of  the  benzene 
rings  and  one  asymmetric  axis  perpendicular  thereto 
and  passing  through  the  bromine  atoms.  The  inten¬ 
sity  of  the  K  radiation  of  the  bromine  atoms,  measured 
in  the  direction  of  the  long  axis  of  the  needle-shaped 
crystal,  is  considerably  different  from  the  intensity  in 
a  direction  perpendicular  to  this  axis;  at  an  angle 
of  10°  from  the  axial  direction  the  difference  between 
the  intensities  is  about  20%,  and  at  40°  about  5%. 
The  difference  is  independent  of  the  excitation 
potential  between  30  and  60  kilovolts,  but  it  has  not 
been  ascertained  whether  this  is  true  also  for  poten¬ 
tials  comparable  with  the  excitation  potential  of  the 
K  radiation  of  the  bromine  atoms.  The  existence  of 
axial  polarisation  of  the  tertiary  X-rays  emitted  has 
been  demonstrated  by  comparative  measurements  of 
the  intensities  of  the  rays  in  two  directions,  which 
show,  having  regard  to  Barkla’s  observation  relating 
the  intensity  of  the  emission  with  the  direction  of  the 
electric  field,  that  the  electrical  axis  of  the  pre- 
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dominant  K  radiation  is  parallel  to  the  axis  of  the 
crystal.  The  intensity  of  the  tertiary  radiation 
orthogonal  to  the  axis  of  the  crystal,  and  therefore  of 
the  secondary  radiation  haring  its  electrical  axis 
parallel  to  the  crystal  axis,  is  greater  by  about  16% 
of  the  mean  intensity  than  the  intensity  perpendicular 
to  the  axis.  Analogous  measurements  of  the  axiality 
of  the  intensity  and  of  the  polarisation  of  p-dibromo- 
benzene  gave  negative  results, ;  probably  because  the 
molecules  in  the  crystal  are  not  oriented  with  all 
their  axes  parallel  to  one  principal  axis.  The  pheno¬ 
menon  of  axiality  is  therefore  not  due  primarily  to 
crystallographic  symmetry,  since  the  crystals  of  both 
substances  exhibit  the  same  type  of  symmetry.  The 
axial  nature  of  the  transference  of  an  electron  from 
one  level  to  another  and  the  accompanying  emission 
of  radiation  must  be  bound  up  with  the  internal 
structure  of  the  atom  and  not  with  the  valency  field 
operating  at  the  surface  of  the  atom.  From  the 
observed  axiality  of  the  secondary  radiation  it  follows 
that  the  electrons  in  the  shell  of  the  bromine  atom  are 
arranged,  not  in  concentric  spheres,  but  around  a 
principal  axis.  Further,  the  dibromoanthraceno 
molecules  must  be  oriented  in  the  crystal  with  the 
Br — Br  axes  parallel,  and  the  bromine  atoms  must 
be  axially  positioned  in  the  molecule ;  these  conditions 
can  exist  only  if  the  valency  field  holding  each  bromine 
atom  to  its  adjacent  carbon  atom  possesses  a  rigid 
axis  approximately  parallel  to  the  electronic  axis  in 
the  shell  of  the  atom. 

IX.  The  orientation  of  the  atoms  in  a  molecule  is 
considered.  The  formation  of  optically  active  com¬ 
pounds  of  carbon,  and  of  complex  ring  systems,  is 
discussed  in  support  of  the  view  that  chemical  valency 
is  due  to  axial  electronic  arrangements,  and  in  opposi¬ 
tion  to  the  concept  of  a  spherically  symmetrical  atom. 
A  distinction  is  drawn  between  axial  valency  such  as  is 
operative  in  the  majority  of  carbon  compounds,  and 
spatial  valency,  which  is  due  to  the  establishment  of 
an  equilibrium  distance  between  oppositely  charged 
particles  and  is  operative  in  the  sodium  chloride 
lattice  and  in  co-ordination  compounds.  The  nitrogen 
atom  possesses  four  axial  valencies,  oriented  as  in  the 
carbon  atom,  and  one  spatial  valency  which  is  capable 
of  ionisation  from  quinquevalent  nitrogen  compounds. 
In  a  tervalent  nitrogen  compound  two  of  the  axial 
valencies  can  remain  non-operative,  and  the  fifth 
valency  then  behaves  as  a  non-ionisable  axial  valency. 
The  principal  axis  of  the  nitrogen  atom  passes  through 
the  nucleus  and  bisects  the  angles  between  each  pair 
of  valency  axes ;  the  fifth  valency  lies  on  this  principal 
axis.  Sommerfeld’s  theory  of  the  spherically  sym¬ 
metrical  atom  is  further  criticised.  H.  F.  Gillbe. 

Relationship  between  chemical  constitution 
and  if  X-ray  spectra.  0.  Stellixg  (Z.  Elektro- 
chem.,  1930,  36,  605 — 611). — The  purely  constitutive 
displacement  of  the  K  absorption  spectrum  of  an 
element  according  to  the  type  of  molecule  of  \vhich  it 
forms  part  is  described;  the  chief  factors  influencing 
the  displacement  are  the  interionic  distances,  the  lattice 
type,  and  the  electronic  configuration.  ■  Complex 
salts  containing  chlorine,  and  chlorinated  organic 
acids  and  nitro-compounds,  are  cited  in  illustration 
of  the  influence  of  the  distance  in  the  molecule 


between  the  chlorine  atom  and  the  other  negative 
group.  H.  F.  Gillbe. 

Intensity  of  total  scattering  of  A'-rays  by 
monatomic  gases.  Y.  H.  Woo  (Nature,  1930, 126, 
501 — 502). — Theoretical.  L.  S.  Theobald. 

A'-Ray  interference  with  thin  films.  H.  Kiessig 
(Naturwiss.,  1930, 18,  S47 — S4S). — The  total  reflexion 
of  X-rays  by  thin  films  of  nickel,  formed  by  precipit¬ 
ation  of  nickel  vapour  on  glass,  have  been  investigated 
with  the  On  Ka1  lines.  Reflexion  curves  for  thin 
nickel  films  have  been  obtained  also  by  the  ionisation 
method.  The  effects  of  the  limiting  angle  and  time 
of  illumination  arc  considered.  For  small  angles  the 
reflective  power  is  very  great,  but  as  the  angle  is 
increased  a  sharp  diminution  in  reflexion  occurs 
accompanied  by  the  appearance  of  two  maxima  in 
the  reflexion  curve.  The  appearance  of  these  maxima 
and  minima  is  explained.  The  thickness  of  the  films 
can  be  calculated  from  the  position  of  these  maxima. 

W.  R.  AinGUS. 

Differences  in  the  intensity  of  A'-ray  reflexion 
from  the  two  different  (111)  faces  of  zinc  blende. 
D.  Coster,  K.  S.  Knol,  and  J.  A.  Prins  (Z.  Physik, 
1930,  63,  345 — 369)!— It  is  deduced  theoretically  from 
semi-classical  considerations  that  it  should  be  possible 
to  detect  a  difference  in  the  intensity  of  reflexion  of 
X-rays  from  the  bright,  well-develGped  (111)  face  of 
zinc  blende  of  which  the  outermost  layer  consists  of 
sulphur  atoms,  as  compared  with  reflexion  from  the 
matt,  less  developed  (111)  face  for  which  zinc  atoms 
form  the  outermost  layer,  so  long  as  two  X-ray 
lines  having  wave-lengths  lying  on  both  sides  of  the 
K  absorption  edge  of  zinc  are  used  for  comparison. 
The  Ta1  and  Zx>  lines  of  gold  satisfy  this  condition, 
and  the  relative”  intensities  of  the  reflexion  of  these 
lines  from  the  two  (111)  faces  of  commercial  plates  of 
zinc  blende  were  measured  both  for  the  first-  and  for 
the  third-order  reflexions  so  as  to  eliminate  the  special 
properties  of  the  surface.  Agreement  with  the  theory 
was  found,  and  also  for  reflexion  of  the  L$x,  3o,  P3> 
and  linos  of  tungsten  reflected  from  the  faces  of  a 
natural  crystal.  The  disagreement  in  detail  of  the 
reflexion  results  with  the  simple  theory  is  shown  to 
lead  to  the  conclusion  that  not  only  the  amplitude  but 
also  the  phase  of  the  radiation  scattered  by  a  single 
atom  varies  with  the  angle  of  scattering,  and  an 
extension  of  the  theory  giving  better  agreement  with 
the  experiments  was  made  by  considering  the  scatter¬ 
ing  of  the  two  K  electrons  of  zinc  separately. 

H.  A.  Jahn. 

Scattering  of  X-rays  by  bound  electrons.  S. 
Bhargava  (Nature,  1930,  126,  39S— 399).— The 
phenomenon  observed  by  Ray  (this  vol.,  833,  972) 
is  not  a  case  of  scattering  but  is  an  experimental 
verification  of  photo-ionisation.  L.  S.  Theobald. 

Scattering  of  A-rays  by  bound  electrons.  B.  B. 
Ray  (Nature,  1930,  126,  399;  cf.  this  vol.,  972  and 
preceding  abstract). — Further  modified  lines  of  the 
Xp1  radiations  of  nickel  and  iron  scattered  by  carbon 
and  nitrogen  are  recorded.  The  effects  which  have 
been  observed  ( loc .  cit.)  are  more  correctly  described 
as  modifications  due  to  part  absorption  of  the  incident 
radiation  by  atoms.  L.  S.  Theobald. 
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Effect  of  irradiation  on  cathode-ray  reflexion  at 
aluminium  and  platinum  surfaces  and  the 
reality  of  the  positive  and  negative  currents 
thereby  produced.  W.  Kohl  (Ann.  Physik,  1930, 
[v],  6,  391—407). — The  effect  of  irradiation  on  the 
reflexion  of  cathode  rays  at  aluminium  and  platinum 
surfaces  is  to  produce  currents  of  two  kinds.  The 
total  radiation  is  either  greater  or  less  than  the  sum 
of  the  single  components,  i.e.,  the  thermo-electric 
and  the  photo-electric  currents.  It  can  be  shown  that 
the  diminution  in  the  total  current  observed  by  Frey 
when  a  foil  was  simultaneously  radiating  electrons 
and  being  radiated  with  ultra-violet  light  in  a  homo¬ 
geneous  field  is  dependent  only  to  a  small  extent  on 
the  velocity  of  the  primary  electrons,  but  to  a  much 
greater  extent  on  the  gas  content  of  the  foil.  Foils 
containing  gas  can  give  rise  to  a  positive  addition 
current  in  a  homogeneous  field,  a  fact  which  is 
explained  by  the  diminution  of  the  space  charge  effect. 
This  positive  addition  current  may  amount  to  50% 
of  the  photo-electric  current  according  to  the  con¬ 
ditions  of  the  experiment.;  It  is  possible  to  obtain 
currents  of  greater  strength  than  the  photo-electric 
current  if  the  field  is  not  homogeneous  and  .the  foil  is 
free  from  gas.  A.  J.  Mee. 

Ionisation  of  gases  by  short-wave  A'-rays.  K. 
Schocken  (Z.  Physik,  1930,  64,  458 — 464). — Photo¬ 
electric  emission  is  proportional  to  the  cube  of  the 
effective  atomic  number,  whilst  recoil-electron 
emission  is  independent  of  the  effective  atomic 
number.  The  two  effects  are  therefore  separable 
when  the  rate  of  ionisation  of  two  gases  by  a  given 
homogeneous  X-ray  beam  is  known.  Homogeneous 
radiation  was  obtained  spectroscopically,  and  the 
ionisation  of  oxygen,  argon,  and  methyl  chloride  was 
studied.  The  recoil-electron  ionisation  is  negligible 
for  wave-lengths  greater  than  0-35  A.  Correction  of 
these  results  for  the  different  ionisation  potentials  of 
different  substances  gives  lower  values  for  the  photo¬ 
electric  ionisation,  but  this  correction  is  not  of 
importance. 

A.  B.  D.  Cassie. 

Effect  of  intense  electric  fields  on  the  photo¬ 
electric  properties  of  metals.  E.  O.  Lawrence 
and  L.  B.  Linford  (Physical  Rev.,  1930,  [ii],  36, 
482 — 497). — The  photo-electric  effect  from  thin  films 
of  potassium  and  oxygen  on  tungsten  was  studied 
as  a  function  of  strong  accelerating  fields  up  to  63,000 
volts  per  cm.,  which  shifted  photo-electric  thresholds 
towards  the  rod.  The  shift  at  36,000  volts  per  cm. 
for  a  potassium  layer  on  tungsten  was  from  5620  to 
5S80  A.  A  film  of  potassium  on  a  thick  layer  of 
oxygen  on  tungsten  showed  a  threshold  at  6800  A. ; 
for  a  thin  layer  of  oxygen  at  7350  A.  for  small  applied 
fields,  which  shifted  to  7575  A.  with  18,600  volts  per 
cm. ;  for  a  thinner  layer,  monatomic  or  less,  at  5830  A. 
in  small  fields,  shifting  to  5960  A.  with  18,600  volts 
per  cm.  From  observed  variations  of  shifts  with 
applied  field  calculations  of  the  surface  fields  were 
made  (cf.  Becker  and  Mueller,  A.,  192S,  453).  Out¬ 
side  the  film  of  potassium  on  a  thin  oxygen  layer  on 
tungsten  the  field  closely  followed  the  Schottky  image 
law  for  1-5  X  10-*  to  10~’  cm.  from  the  surface,  and  for 
potassium  on  tungsten  for  8 x  10~7  to  l-SxlO-6  cm. 


from  the  surface.  The  relation  of  sliifts  of  photo¬ 
electric  thresholds  to  changes  of  the  work  function  of 
a  surface  is  discussed.  The  form  of  the  photo¬ 
electric  sensitivity-frequency  curve  remains  un¬ 
changed,  and  shifts  with  the  thresholds  in  intense 
fields.  Results  are  in  good  agreement  with  wave 
mechanics  and  Fcrmi-Dirac  statistical  theory  of  the 
photo-electric  effect.  N.  M.  Bligh. 

Photo-electric  behaviour  of  solid  and  liquid 
mercury.  D.  Roller  (Phvsical  Rev.,  ‘1930,  [ii], 
36,  738—742;  cf.  Grutzmann,  A.,  1929,  229).— An 
apparatus  is  described  for  the  investigation  of  the 
effects  of  temperature  and  changes  in  the  state  of 
aggregation  on  the  photo-electric  threshold  and 
current  for  mercury  and  of  any  allotropic  change  in 
mercury  in  the  region  —190°  to  the  m.  p.  With 
monochromatic  light  the  photo-electric  threshold 
for  solid  mercury  was  27 50 ±25  A.  for  all  temperatures 
in  this  region;  for  the  ordinary  temperature  it  was 
2753  ±10  A.  The  photo-electric  current  excited  by 
each  of  the  linos  2537,  2653,  and  2700  A.  was  inde¬ 
pendent  of  temperature  from  —190°  to  —125°,  with 
a  gradual  small  decrease  in  the  current  from  — 125° 
to  —39°  probably  duo,  however,  to  contamination 
or  secondary  causes.  No  other  indication  of  allo¬ 
tropic  change  was  found.  The  photo-electric  current 
was  always  higher  for  the  solid  than  for  the  liquid 
phase  at  the  ordinary  temperature.  The  emission 
curves  showed  marked  hysteresis  between  —39°  and 
0°.  N.  M.  Bligh. 

Ionisation  potential  of  radon.  F.  Holweck  and 
L.  Wertenstein  (Nature,  1930,  126,  433). — The 
ionisation  potentials  for  krypton,  xenon,  and  radon 
are  13-3,  11-4,  and  10-6  volts,  respectively;  the  last 
value  is  in  agreement  with  that  of  Rasmussen  (10-7 
volts;  cf.  this  vol.,  1076).  L.  S.  Theobald. 

Energy  losses  of  electrons  in  mercury  vapour. 
D.  C.  Rose  (Canad.  J.  Res.,  1930,  3,  174—185).— 
A  more  detailed  account  of  work  already  published 
(this  vol.,  513). 

Avoidance  of  the  infinite  singularity  at  an 
electron.  V.  Ambabzumian  and  D.  Ivanenko  (Z. 
Physik,  1930,  64,  503 — 567). — The  representation  of 
an  electron  by  a  point  leads  to  difficulties  equivalent 
to  the  classical  infinite  inertia  of  a  point  charge.  This 
is  avoidable  by  assuming  a  discontinuous  space, 
where  difference  calculus  replaces  differential  calculus. 
This  hypothesis  resolves  Klein’s  paradox.  The  effect 
of  a  discontinuous  time  is  also  discussed. 

A.  B.  D.  Cassie. 

Application  of  the  Fermi-Thomas  statistical 
model  to  the  calculation  of  potential  distribution 
in  positive  ions.  E.  B.  Baker  (Physical  Rev., 
1930,  [ii],  36, 630— 647).— Mathematical.  The  Fermi- 
Thomas  statistical  calculation  of  atomic  potential 
distributions  is  extended  to  positive  ions ;  a  table  of 
potentials  for  any  positive  ion  is  given.  Results 
are  applied  to  the  calculation  of  ionic  radii,  successive 
ionisation  potentials,  and  deviations  from  the  Moseley 
law  in  optical  spectra.  N.  M.  Bligh. 

Metastable  atoms  and  electrons  produced  by 
resonance  radiation  in  neon.  I.  Langmuir  and 
C.  G.  Found  (Physical  Rev.,  1930,  [ii],  36,  604— 
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605). — Investigations  of  arcs  in  neon  at  low  pressures 
indicated  that  the  resonance  radiation  from  the  arc 
can  travel  through  the  non-ionised  neon  beyond  the 
end  of  the  arc  for  20  or  30  cm.,  and  on  absorption 
produces,  by  excitation  of  tho  gas  and  by  subsequent 
collisions  of  the  second  kind,  metastablo  atoms  at  the 
rate  of  at  least  1013  cm.*3  sec.-1  These  diffuse  into 
contact  with  the  walls  or  electrodes  and  liberate 
electrons.  The  effects  and  properties  of  these 
electrons  are  discussed.  N.  M.  Bligh. 

Scattering  of  low-velocity  electrons  by  gases, 
and  its  bearing  on  experimental  methods.  H. 
Bartels  and  H.  Noack  (Z.  Physik,  1930,  64,  465 — 
49S). — Bartels’  scattering  theory  (A.,  1929,  1125)  is 
modified  to  fit  the  four  conditions  :  (i)  the  scattering 
substance  lies  between  two  infinite  planes;  (ii)  the 
electrons  enter  normally  to  the  first  plane ;  (iii)  there 
is  no  favoured  direction  of  reflexion  of  electrons  by  a 
scattering  atom ;  (iv)  the  scattering  atoms  occupy  a 
field-free  space.  This  theory  is  also  generalised  to 
include  reflexion  at  bounding  surfaces  and  the  effect 
of  inelastic  collisions.  The  calculations  are  used  to 
modify  interpretations  of  experimental  observations 
on  electron  collisions  in  gases.  Pose  (A.,  1929,  231) 
used  electrons  satisfying  condition  (ii)  in  measurements 
of  the  effective  collision  area  of  an  atom,  and  so  obtains 
values  which,  when  corrected,  agree  with  Ramsauer’s. 
The  optical  excitation  function  is  not  explicitly 
observed  in  experiment,  but  rather  the  product  of 
this  and  other  factors,  which  vary  with  the  velocity 
of  the  exciting  electrons  and  with  the  gas  pressure. 
Curves  showing  the  variation  of  the  true  optical 
excitation  function  with  velocity  are  given  for  the 
3838  and  5048  A.  lines  of  helium.  The  curve  for 
6018  A.  shows  no  subsidiary  maximum  (cf.  A.,  1929, 
1116).  Ornstein  and  Elenbaas’  results  (this  vol., 
392)  on  the  optical  determination  of  effective  collision 
areas  also  require  correction  for  scattering.  The 
effect  of  scattering  on  electrons  moving  in  a  homo¬ 
geneous  magnetic  field  normal  to  their  path  is  dis¬ 
cussed.  Such  a  magnetic  field  does  not  modify 
results  of  collision  experiments.  Finally,  the  corre¬ 
spondence  of  Rayleigh  and  Raman  scattering  of 
radiation  with  elastic  and  inelastic  scattering  of 
electrons  is  noted.  A.  B.  D.  Cassie. 

Space  distribution  of  A-ray  photo-electrons 
from  a  solid  film.  L.  Simons  (Phil.  Mag.,  1930, 
[vii],  10,  387 — 401 ;  ef.  Watson  and  van  den  Akker, 
this  vol.,  128). — Experiments  having  for  their  object 
the  investigation  of  the  law  according  to  which  the 
probability  of  a  photo-electron  being  ejected  at  an 
angle  5  to  the  electric  vector  of  a  plane  polarised  wave 
is  proportional  to  cos2  %  are  described.  A  retarding 
electric  field  was  used  to  discriminate  between  the 
fast  and  slow  groups  of  electrons,  and  tho  photo¬ 
electric  current  was  measured  at  various  angles  of 
incidence  of  a  beam  of  Arrays  applied  to  a  thin  film 
of  gold.  The  emitted  electrons  are  divisible  into 
those  that  have  and  those  that  have  not  suffered  a 
further  disturbance  after  production.  Tho  former 
have  a  uniform  radial  distribution,  whilst  the  latter 
conform  to  the  cos2  £  probability  law.  Approxi¬ 
mately  equal  numbers  of  fast  or  ^-electrons  are 
emitted  from  each  side  of  the  film,  but  they  originate 


chiefly  at  the  surface  on  which  the  M-rays  are 
incident.  F.  L.  Usher. 

Determination  of  molecular  structure  by 
diffraction  of  an  electron  stream.  H.  Mark  and 
R.  Wierl  (Z.  Elektrochem.,  1930,  36,  675—676).— 
The  measurement  of  interatomic  distances  by  observ¬ 
ation  of  tho  diffraction  of  a  stream  of  electrons  through 
a  column  of  vapour  is  described.  H.  F.  Gillbe. 

Lecture  experiment  to  demonstrate  the 
influence  of  a  monatomic  film  of  sodium  on  the 
glowing  electron  emission  of  a  tungsten  wire.  R. 
Suhrmann  and  F.  Breyer  (Physikal.  Z.,  1930,  31, 
823 — 824). — A  diminution  of  electron  emission  is 
produced  when  a  thin  film  of  an  electro-positive 
metal  is  deposited  on  an  electro-negative  metal.  The 
method  of  depositing  a  monatomic  film  of  sodium  on  a 
tungsten  wire  and  a  simple  lecture  demonstration  of 
the  photo-electric  effect  thereby  produced  are 
described.  W.  R.  Angus. 

Secondary  emission  from  metals  by  impact  of 
metastable  atoms  and  positive  ions.  W.  Uyter- 
iioeven  and  M.  C.  Harrington  (Physical  Rev., 
1930,  [ii],  36,  709 — 725). — The  secondary  electron 
emission  from  nickel  electrodes  due  to  bombardment 
of  positive  ions  and  metastable  atoms  in  a  neon 
discharge  under  conditions  simulating  those  at  the 
cathode  in  a  glow  discharge  was  investigated  by  three 
methods.  Values  of  15 — 50%  were  found  for  the 
proportion  of  apparent  positive  ion  current  carried 
by  secondary  electrons,  and  14 — 20%  for  the  number 
of  free  electrons  per  positive  ion.  The  greater  part 
of  the  emission  is  ascribable  to  the  metastable  atoms. 

N.  M.  Bligh. 

Mobility  of  ions  in  pure  gases.  A.  M.  Tyndall 
and  C.  F.  Powell  (Proc.  Roy.  Soc.,  1930,  A,  129, 
162 — 180). — A  metal-glass  apparatus  which  can  be 
subjected  to  a  rigorous  bake-out  has  been  designed 
for  measuring  tho  mobility  of  ions  in  gases  by  the 
method  previously  described  (Tyndall,  Starr,  and 
Powell,  A.,  1929,  5).  Tested  with  dry  air  at  various 
pressures  the  results  obtained  for  positive  ions  are  in 
agreement  with  Langevin’s  law.  Under  a  field  of 
180  volts  per  cm.  in  dry  air  at  66  mm.  all  tho  negative 
carriers  were  electrons,  but  at  higher  pressures 
“  normal  ”  ions  appeared.  Results  in  nitrogen  and 
helium  indicate  the  importance  of  the  effect  of  small 
traces  of  impurities  on  the  mobility  of  positive  ions; 
in  the  former  gas  the  negative  ions  were  all  electrons, 
and  in  the  latter  the  maximum  mobility  recorded  for  a 
positive  ion  was  of  the  order  of  17,  which  is  roughly 
three  times  that  previously  obtained  and  agrees  as 
regards  order  of  magnitude  with  the  value  deduced 
from  classical  theory  for  the  mobility  of  the  positive 
monatomic  helium  ion  moving  through  helium. 
Results  obtained  in  the  present  work  agree  with  the 
principle  of  electron  capture  advanced  by  Kallmann 
and  Rosen  (this  vol.,  514).  Residual  impurity  in  the 
gas  used  lias  been  reduced  to  values  not  hitherto 
obtained,  and  the  omission  of  this  in  previous  work  is 
considered  to  vitiate  the  results  obtained. 

L.  L.  Bircumshaw. 

Relation  between  charge  and  size  of  ions. 
G.  von  Hevesy  (Z.  physikal.  Chem.,  1930,  149,  472 — 
474). — The  diffusion  constants  and  sizes  of  ions  are 
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discussed  and  it  is  shown  from  a  consideration  of  the 
available  data  that  in  a  large  number  of  instances 
there  is  an  inverse  proportionality  between  diffusion 
coefficient  and  valency.  E.  S.  Hedges. 

Artificial  y-radiation.  A  vacuum  discharge 
tube  for  2-4x10°  volts.  A.  Brasch  and  F. 
Lange  (Naturwiss.,  1930,  18,  765 — 706). — A  dis¬ 
charge  tube  for  voltages  up  to  l-2x  10G  volts  recently 
described  by  the  authors  (ibid.,  1C)  has  been  modified 
so  as  to  be  used  for  the  acceleration  of  corpuscular 
rays,  to  increase  the  working  voltage  to  the  region  of 
the  transition  of  elements,  and  to  determine  more 
favourably  the  dimensions  of  the  tube  employed. 
A  tube  has  been  made  for  voltages  up  to  2-4x10° 
volts,  capable  of  producing  artificial  y-radiation. 

W.  R.  Angus. 

Behaviour  of  positive  ions  in  hydrogen. 
A.  C.  G.  Mitchell  (J.  Franklin  Inst.,  1930,  210, 
269 — 286). — The  rate  of  decrease  of  pressure  has  been 
measured  for  hydrogen  at  low  initial  pressures  (0-01 — 
0-06  mm.)  in  presence  of  a  glowing  filament,  and  when 
cooled  in  liquid  air.  In  the  absence  of  positive  ions 
a  decrease  in  pressure  occurs  due  to  thermal  dis¬ 
sociation  on  the  hot  filament  and  subsequent  con¬ 
densation  on  the  cold  walls  of  the  containing  vessel. 
With  positive  ions  (lithium  or  cmsiurn)  of  energies  from 
15  to  320  volts  flowing  through  the  tube,  the  rate  of 
decrease  of  pressure  is  greater,  indicating  the  probable 
formation  of  a  hydride.  The  rate  of  pressure  decrease 
with  voltage  applied  is  proportional  to  the  ion  current 
flowing ;  the  rate  for  unit  current  is  proportional  to 
the  pressure,  and  the  rate  per  unit  current  per  unit 
pressure  is  practically  independent  of  the  voltage, 
for  lithium  and  caesium  ions  of  energies  from  15  to  320 
volts,  contrary  to  the  results  of  Leipunski  and 
Schechter  (this  vol.,  392).  J.  R.  I.  Hepburn. 

Atomic  diameters  of  hydrogen  and  the  inert 
gases  with  respect  to  electrons  of  very  low 
velocity.  H.  L.  Brose  and  E.  H.  Saayman  (Nature, 
1930,  126,  400 — 401). — Using  assumptions  similar  to 
those  made  by  Sommerfeld,  the  atomic  diameters  of 
hydrogen,  helium,  neon,  and  argon  havo  been  calcu¬ 
lated  with  respect  to  electrons  of  vanishingly  small 
velocity ;  it  is  found  that  the  atomic  diameters  should 
vary  inversely  as  the  atomic  numbers. 

L.  S.  Theobald. 

Measurement  of  the  effective  cross-section  of 
gases  and  vapours.  F.  Scjhmieder  (Z.  Elektro- 
chem.,  1930,  36,  700 — 704). — Measurements  with  a 
number  of  organic  vapours  indicate  that,  despite 
the  disturbing  influence  of  dipoles,  the  relationships 
among  certain  groups  of  chemical  compounds  classified 
according  to  Grimm’s  law,  such  as  hydrogen  cyanide, 
acetylene,  nitrogen,  and  methyl  ether,  dimethylamine, 
R-propane,  are  manifested  by  both  the  form  and  the 
position  of  the  effective  cross-section-electron  velocity 
curves.  Of  isomeric  substances,  the  curves  of  n-  and 
fso- butane  are  almost  identical,  those  of  w-pentane 
and  tetramethylmethane  exhibit  small  differences  at 
low  electron  velocities,  whilst  those  of  methyl  ether 
and  ethyl  alcohol  are  of  quite  different  forms,  probably 
on  account  of  the  existence  of  dipole  moments.  The 
similarities  between  the  curves  given  by  various 


alcohols  and  water  are  discussed  in  reference  to  the 
specific  influence  of  the  hydroxyl  group. 

H.  F.  Gillbe. 

Isotope  effect  in  the  spectrum  of  neon.  H. 
Nagaoka  and  T.  Mishima  (Sci.  Papers  Inst.  Pliys. 
Chem.  Res.,  Tokyo,  1930,  13,  293— 316).— Every 
strong  line  in  the  yellow  and  red  portion  of  the  neon 
spectrum  shows  the  presence  of  a  faint  component 
when  analysed  bv  interferometers  of  resolving  power 
greater  than  0-5  x  10°.  The  wave- number  differences 
of  the  doublets  are  nearly  constant  for  the  same  series 
and  a  little  greater  than  the  isotope  effect  of  Ne20 
and  Ne22  given  by  Bohr’s  formula.  The  term  values 
Isi  for  the  Ne22  components  are  slightly  greater  than 
those  for  Ne20,  whilst  2 pt’s  are  nearly  the  same. 
Zeeman  effect  of  lines  for  Ne22  is  the  same  as  for 
Ne20.  The  wave-lengths  of  neon  lines  require  revision 
on  account  of  their  doublet  character. 

•  W.  E.  Downey. 

Separation  of  isotopes.  K.  P.  Jakovlev  (Z. 
Physik,  1930,  64,  378 — 391). — The  different  methods 
which  have  been  used  for  the  separation  of  isotopes 
are  reviewed.  None  of  them  provides  anything  like 
a  complete  separation.  The  best  method  for  obtain¬ 
ing  specimens  of  isotopes  in  the  pure  state  is  that 
using  positive  rays.  This  has  not  been  previously 
applied  owing  to  the  great  experimental  difficulties. 
An  apparatus  is  described  by  which  it  is  possible  by 
using  a  bundle  of  positive  rays  to  separate  small 
quantities  of  isotopes.  It  is  applied  to  the  separation 
of  the  isotopes  of  neon.  The  quantity  of  pure  isotope 
it  is  possible  to  obtain  by  this  method  is  small  (c.g., 
0-1  c.c.  of  neon),  but  is  sufficient  for  testing  purposes 
where  the  sensitive  physico-analytical  methods  can  be 
used.  The  products  obtained  gave  no  difference  in 
spectra  to  an  accuracy  of  0-006  A.  The  analysis  by 
the  positive-ray  method  is  not  yet  complete. 

A.  J.  Mee. 

At.  wt.  of  chromium.  I.  Preparation  and 
analysis  of  chromyl  chloride.  P.  G.  Nunez  (Anal. 
Fis.  Quim.,  1930,  28,  579— 586).— Preliminary 

analyses  have  been  made  of  chromyl  chloride,  purified 
by  distillation  under  reduced  pressure,  with  a  view  to 
the  revision  of  the  at.  wt.  of  chromium. 

H.  F.  Gillbe. 

Synthesis  of  silver  sulphide  ;  at.  wt.  of  sulphur. 
0.  Honigschmid  (Z.  Elektrochem.,  1930,  36,  689 — 
690). — The  synthesis  of  silver  sulphide  from  its 
elements  yields  for  the  at.  wt.  of  sulphur  32-0685  ± 
0-0006,  in  agreement  with  Richards  and  Jones’  value 
derived  from  the  conversion  of  silver  sulphate  into  the 
chloride.  Reduction  of  silver  sulphide  by  hydrogen 
does  not  yield  satisfactory  results,  as  the  last  traces 
of  sulphur  are  extremely  difficult  to  remove. 

H.  F.  Gillbe. 

At.  wt.  of  chlorine.  Solubility  of  silver 
chloride.  A.  F.  Scott  and  C.  R.  Johnson  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3586— 3587).— Direct  nephelo¬ 
metric  determinations  were  made  of  the  solubility 
of  flocculent  silver  chloride  in  0 — llf-nitric  acid 
at  0-5°.  The  value  accepted  by  Honigschmid  and 
Chan  (A.,  1927,  806)  is  too  low  and  consequently 
their  determination  of  the  at.  wt.  of  chlorine  is 
too  high  by  about  0-001  unit. 
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At.  wt.  of  rhenium.  Analysis  of  silver  per- 
rhenate.  0.  Honigschmid  and  R.  Sachtleben  (Z. 
anorg.  Chom.,  1930,  191,  309 — 317). — The  various 
methods  available  for  determining  the  at.  wt.  of 
rhenium  have  been  investigated,  and  it  is  shown  that 
Noddack’s  method  (A.,  1929,  21)  is  unsuitable,  since 
complete  reduction  of  the  disulphide  by  means  of 
hydrogen  is  difficult.  Analysis  of  the  chloride 
obtained  by  synthesis  from  the  elements  is  also 
untrustworthy,  because  apparently  a  mixture  of 
chlorides,  which  undergoes  a  complicated  hydrolysis 
on  being  dissolved  in  water,  is  obtained.  A  suitable 
method  is  the  precipitation  of  silver  perrhenate, 
AgRe04,  by  means  of  hydrobromic  acid  and  weighing 
the  silver  bromide.  From  seven  determinations  the 
ratio  AgRe04  :  AgBr  was  found  to  be  1-90735,  which 
gives  Re=186-31  ±0-02.  0.  J.  Walker. 

Constitution  of  molybdenum.  F.  W.  Aston 
(Nature,  1930,  126,  348). — Analysis  of  the  carbonyl 
shows  that  molybdenum  has  7  isotopes ;  the  mass 
numbers  and  approximate  abundances  aro  92  and 
14-2,  94  and  10-0,  95  and  15-5,  96  and  17-8,  97  and  9-6, 
98  and  23-0,  and  100  and  9-8,  respectively.  The 
packing  fractions  of  Mo98  and  Mo100  are  both  approxi¬ 
mately  -5-5,  giving  an  at.  wt.  95-97  ^0-05. 

L.  S.  Theobald. 

Speculation  concerning  the  a-,  £-,  and  y-rays 
of  radium-#,  -C,  and  -C".  I.  Revised  theory  of 
the  internal  absorption  coefficient.  R.  H.  Fowler 
(Proc.  Roy.  Soc.,  1930,  A,  129, 1 — 43). — An  attempt  is 
made  to  calculate  the  “  internal  conversion  coefficient  ” 
of  the  y-rays  from  radium-RC  and  radium-CC'D, 
y-rays  which  are  very  strongly  absorbed  in  a  type  of 
photo-electric  effect  by  the  planetary  electrons  of  the 
parent  atom  giving  rise  to  the  sharp  lines  of  the 
3 -ray  spectrum.  The  nucleus  is  supposed  to  contain 
a  quantum-mechanical  system  carrying  a  charge, 
which  possesses  a  series  of  stationary  states  and  is 
not  necessarily  initially  found  in  its  ground  state 
when  y-rays  are  about  to  be  emitted.  The  external 
atomic  system  is  considered  to  contain  a  single  electron 
in  a  Coulomb  field  of  a  chargo  +Ze,  and  this  electron 
is  initially  in  its  ground  level,  i.e.,  a  if -ring  electron. 
A  simplified  interaction  coupling  the  nuclear  system 
and  the  electron  is  given  by  Qz2[{\jR) — (1  /r,)],  where 
is  the  distance  between  the  electron  and  the  nuclear 
system  and  re  that  of  the  electron  from  the  centre 
of  the  nucleus.  It  is  suggested  that  the  strong 
abnormally  converted  [3-ray  at  14-26  xlO5  volts 
results  from  an  excited  nuclear  state  from  which  a 
radioactive  transition  is  impossible,  and  is  due  to  a 
side  product  of  the  purely  a-ray  disintegration  of  the 
special  type  yielding  9-2-cm.  particles.  The  theory  is 
further  developed  by  a  model  of  the  nucleus  which 
contains  an  oscillating  system,  which  itself  contains 
extra  internal  energy  capable  of  transfer  by  radiation 
or  collision.  L.  L.  Bircumshaw. 

Analysis  of  groups  of  a-rays.  I.  a-Rays 
from  radium-C,  thorium-C,  and  actinium-C. 
(Sir)  E.  Rutherford,  F.  A.  B.  Ward,  and  C.  E. 
Wynn- Williams  (Proc.  Roy.  Soc.,  1930,  A,  129, 
211 — 234). — A  method,  of  the  Greinacher  type,  of 
counting  a-particles,  which  involves  the  linear 
amplification  by  means  of  thermionic  valves  of  the 


ionisation  current  due  to  an  a-particlo,  is  described. 
This  has  made  possible  the  detection  of  the  group  of 
a-particles  of  short  range  emitted  in  the  dual  dis¬ 
integration  of  radium-C,  although  they  are  present  in 
only  about  1  part  in  3000  parts,  mixed  with  tho  main 
group  of  a-particles  of  range  7  cm.  By  the  use  of  a 
double  ionisation  chamber  the  number  of  particles 
with  ranges  between  a;  and  .x--j-3.r,  where  Sx  is  of  the 
order  of  a  few  mm.,  may  be  determined,  and  the 
disadvantages  involved  in  the  use  of  a  Wilson  chamber 
are  avoided.  The  differential  counter  has  been  used 
to  study  tho  8-6-cm.  a-particles  from  thorium-C',  tho 
7-0-cm.  particles  from  radium-C',  and  the  3-9-cm. 
particles  from  polonium,  which  all  appeared  to  be 
homogeneous  groups.  The  5-5-cm.  particles  from 
actinium  and  the  4-8-cm.  particles  from  thorium-C 
were  found  to  be  complex,  the  former  consisting  of  two 
well-marked  groups  differing  in  range  by  4-2  mm. 

L.  L.  Bircumshaw. 

Capture  of  electrons  by  swift  a-particles.  J.  C. 
Jacobsen  (Phil.  Mag.,  1930,  [vii],  10,  401 — 412;  cf. 
Thomas,  A.,  1927,  606). — Simple  mechanical  con¬ 
siderations  show  that  the  chance  of  capture  of  electrons 
by  swift  a-particles  in  a  substance  possessing  a  small 
nuclear  charge  is  very  small  compared  with  that  in 
atoms  where  tho  nucleus  has  an  important  influence 
on  the  result  of  a  collision.  The  distribution  on  a 
screen  of  a-particles  in  a  homogeneous  beam  after 
passing  through  a  magnetic  field  either  in  hydrogen 
or  in  air  is  deduced  on  the  general  assumptions  that 
(1)  the  probability  of  capture  in  hydrogen  can  be 
neglected  and  (2)  the  equilibrium  between  single-  and 
double-charged  particles  is,  for  a  given  velocity,  the 
same  for  mica  and  for  air.  Observations  of  the 
number  of  a-particles  striking  a  screen  at  different 
positions  are  in  agreement  with  the  calculation,  and 
the  assumptions  are  considered  to  be  valid. 

F.  L.  Usher. 

Photographic  counting  of  a-particles.  J.  0. 
Jacobsen  (Phil.  Mag.,  1930,  [vii],  10,  413 — 416).— 
Photographic  counting  of  a-particles  has  been  carried 
out  by  counting  the  blackened  grains  present  in 
measured  areas  of  a  highly  magnified  image  of  the 
exposed  plate.  The  number  of  grains  is  proportional 
to  the  number  of  a-particles  when  the  latter  is  between 
10,000  and  200,000  per  sq.  mm.  The  lower  limit  is 
imposed  by  the  number  of  grains  due  to  “  fog.”  The 
method  is  impracticable  when  the  velocity  of  the 
particles  is  less  than  0-3  of  the  velocity  of  those 
from  radium-C.  Within  the  limits  stated  the  method 
has  important  advantages  over  that  involving  visual 
counting  of  scintillations.  F.  L.  UsnEK. 

Disintegration  of  boron  by  means  of  a-particles 
from  radium-C'.  H.  Franz  (Z.  Physik,  1930  63, 
370—380). — Tho  disintegration  of  boron  by  a-rays 
from  radium-C"  and  from  polonium  is  investigated, 
using  the  adapted  multiplication  Geiger  counter 
previously"  described  (this  vol.,  130).  With  radium-C' 
the  0-rays  caused  a  broadening  of  the  oscillograph 
trace  so  that  very  small  deflexions  could  not  be 
detected,  but  with  polonium  there  were  no  B-rays  to 
interfere.  Hence  assuming  the  curve  to  have  the 
same  nature  in  each  case,  from  the  nature  of  the  curve 
relating  size  of  deflexion  to  the  number  of  deflexions 
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for  polonium,  that  obtained  for  radium-C'  could  be 
extrapolated  to  small  deflexions.  By  integration 
under  the  curves  obtained  tho  total  emission  under  the 
given  conditions  is  calculated.  Two  curves  arc  given 
showing  the  total  emission  plotted  against  tho  thick¬ 
ness  of  absorption  layer  placed  in  the  path  of  tho 
emitted  hydrogen  particles.  The  first  curve  refers 
to  experiments  with  the  a-particles  of  range  G-4  cm. 
from  radium-C',  the  second  to  those  of  range  3-93  cm. 
from  polonium,  both  curves  referring  to  hydrogen 
particles  making  a  mean  angle  of  143°  with  the  direc¬ 
tion  of  the  impinging  a-rays.  Both  curves  show- 
two  groups  of  hydrogen  particles  for  which  the  maxi¬ 
mum  range  is  calculated  to  be  24  and  43  cm.  for  the 
a-particles  from  radium-C',  and  15  and  33  cm.  for 
those  from  polonium.  In  tho  first  case  0-G  long-range 
hydrogen  particlo  per  million  a-particles  was  obtained, 
but  in  the  second  case  only  0-2  per  million,  showing 
that  with  decreasing  range  of  tho  a-particles  tho 
intensity  of  the  longcr-range  hydrogen  particles 
decreases  more  rapidly  than  does  their  range.  From 
consideration  of  tho  fact  that  the  range  of  emitted 
hydrogen  particles  decreases  with  increase  in  the  anglo 
between  their  direction  and  that  of  the  impinging 
a-particlos,  it  is  deduced  that  the  33-em.  range  particles 
represent  a  new  group  of  hydrogen  particles  not 
previously  discovered  by  the  old  method,  using  small 
angles  of  emission.  Tho  15-cm.  particles  are  identified 
with  tho  previous  32-cm.  particles.  H.  A.  Jaiin. 

Decomposition  of  boron  by  means  of  a-particles 
from  polonium.  W.  Bothe  (Z.  Physik,  1930,  63, 
381 — 395;  cf.  preceding  abstract). — The  disin¬ 
tegration  of  puro  amorphous  boron  was  investigated, 
using  tho  a-particles  of  different  ranges  emitted  from 
polonium,  tho  apparatus  being  specially  designed  to 
permit  the  investigation  of  the  hydrogen  particles 
emitted  at  different  angles  relative  to  the  impinging 
a-particlo  stream.  Tho  existenco  of  the  third  group 
of  hydrogen  particles  discovered  by  Franz  (see  above) 
was  verified,  the  yield  being  0-17  per  million  a-particles 
with  the  emission  angle  of  0°,  compared  with  tho 
0-2  per  million  found  by  Friinz  at  143a,  thus  showing 
the  small  variation  of  yield  with  angle  of  emission. 
The  range  of  these  particles  with  3-9-em.  range 
a-particles  was  found  to  be  74  cm.  at  an  angle  of 
emission  of  0°.  Tho  range  of  the  second  group  of 
hydrogen  particles  (corresponding  with  the  15-cm. 
particles  of  Friinz)  was  investigated  at  a  series  of 
emission  angles  from  0°  to  100°,  and  found  to  diminish 
steadily  with  increase  in  the  angle  of  emission,  whilst 
the  intensity  varied  only  slightly  and  corresponded 
with  a  yield  of  6-5  per  million.  In  agreement  with 
Franz  tho  intensity  of  the  hydrogen  particles  of  the 
second  group  was  found  to  decrease  more  rapidly 
than  the  range  with  decrease  in  the  range  of  the 
a-particles.  H.  A.  Jahn. 

Fine  structure  of  a-rays.  G.  Gamow  (Nature, 
1930,  126,  397). — Theoretical.  An  explanation  of 
the  five  groups  found  by  Roscnblum  (A.,  1929,  738; 
this  voh,  837)  in  the  a-rays  of  thorium-0  is  advanced. 

L.  S.  Theobald. 

Capture  of  electrons  by  a-particles.  H.  C. 
Webster  (Nature,  1930,  126,  352). — When  a  beam 
of  a-particles  is  passed  through  a  stream  of  electrons 


moving  parallel  to  it,  the  number  of  singly-charged 
particles  is  about  1%  of  tho  total;  the  numbers  of 
doubly-  and  singly-charged  particles  are  quite  un¬ 
affected  by  the  electron  stream  throughout  tho  range 
450 — 750  volts  (cf.  Barnes,  this  vol.,  393). 

L.  S.  Theobald. 

Period  of  “  actino-uranium  "  and  its  bearing 
on  the  ages  of  radioactive  minerals.  A.  Holmes 
(Nature,  1930,  126,  348— 349).— The  ratio  of 
accumulated  Pb207  to  accumulated  Pb204  for  Pre- 
Cambrian  minerals  is  shown  to  vary  between  2-5  and 
3-3,  indicating  that  throughout  tho  greater  part  of 
geological  time  the  proportion  of  Pb'-07  generated  in 
minorals  has  been  of  the  same  order  as  that  generated 
at  the  present  time.  It  is  also  concluded  that  Aston’s 
estimate  (A.,  1929,  370)  of  9-3%  for  Pb207  in  Norwegian 
broggerite  is  too  high,  and  that  Rutherford’s  estimate 
(ibid.,  373)  for  the  period  of  actino-uranium  is  too  low. 
The  periods  of  uranium-I  and  actino-uranium  are 
probably  of  tho  same  order  and  hcnco  no  correction 
to  the  calculated  ages  of  minerals  is  at  present 
required.  L.  S.  Theobald. 

p-Radiation  and  the  energy  principle.  J. 
Ivudar  (Z.  Physik,  1930,  64,  402— 404).— Theoretical. 
Tho  statistical  accuracy  of  the  energy  principle,  at 
least,  can  be  relied  on  in  tho  case  of  radioactive 
disintegration.  The  universal  quantity  e-jmc1  appears 
to  play  a  peculiar  part  in  tho  theory  of  ^-disintegration. 

A.  J.  Mee. 

y-Rays  from  radium  and  its  products.  L.  T. 

Steadman  (Physical  Rev.,  1930,  [iij,  36,  400 — ‘471). — 
The  wave-lengths  of  the  y-rays  in  the  spectrum  of 
radium  and  of  radium- B,  -G,  and  -D  were  determined 
by  the  crystal  diffraction  method  with  the  use  of  a 
Geiger  counting  chamber.  Good  agreement  with  exist¬ 
ing  data  was  obtained, and  additional  short  wave-length 
rays,  the  shortest  being  0-42  A.,  were  found,  using  a 
calcito  crystal.  With  a  diamond  for  the  shortest 
wave-lengths  a  ray  of  wave-length  0T7  A.  was  found. 
Changes  in  intensity  with  wave-length  were  investi¬ 
gated,  and  a  determination  of  the  background  of  tho 
intensity  curve  showed  that  no  continuous  y-radiation 
of  appreciable  intensity  existed.  N.  31.  Blich. 

Absolute  intensities  and  internal  conversion 
coefficients  of  the  y-rays  of  radium-71  and  -C. 
C.  D.  Ellis  and  G.  H.  Aston  (Proc.  Roy.  Soc.,  1930, 
A,  129,  ISO — 207).— When  tho  nucleus  emits  energy  E 
this  occurs  in  the  form  of  radiation  which  has  a  fre¬ 
quency  Ejh,  and  if  in  a  fraction  a  of  the  coses  tho 
radiation  is  absorbed  in  the  electronic  structure  and 
gives  rise  to  a  photo-electron,  in  tho  remaining  fraction 
(1 — a)  the  y-ray  is  emitted  clear  of  the  atom.  The 
quantity  a  is  the  coefficient  of  internal  conversion. 
There  is,  however,  noither  need  nor  justification  to 
consider  the  y-ray  to  be  emitted  in  the  case  of  those 
atoms  which  give  photo-electrons.  Experiment 
shows  that  the  atom  as  a  w’hole  is  capable  of  emitting 
energy  E,  either  in  the  form  of  a  quantum  of  radiation 
hv—E,  or  as  an  electron  of  energy  E—K  or  E—L ,  etc., 
followed  by  tho  appropriate  excited  K-,  L-,  X-radi¬ 
ations.  The  second  point  of  view  implies  some  typo 
of  collision  interaction  between  tho  nucleus  and  the 
electronic  structure  of  tho  atom.  An  attempt  lias 
been  made  to  obtain  information  on  this  question  by 
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an  experimental  investigation  of  the  relative  intensities 
of  the  y-rays  of  radium-2?  and  -C,  and  of  the  photo¬ 
electric  groups  associated  with  them.  The  results 
lead  to  the  abandonment  of  the  hypothesis  of  only 
radiative  coupling  between  the  nucleus  and  the 
electronic  system,  and  indicate  rather  a  direct  action 
of  tho  nucleus  on  the  electronic  structure. 

L.  L.  Birccmshaw. 

Emanation  method  in  the  study  of  salts  of 
unstable  surface.  H.  Muller  (Z.  physikal.  Cliem., 
1930,  149,  257—278;  cf.  A.,  1929,  737).— The  eman¬ 
ation  method  has  been  applied  to  the  study  of  surface 
changes,  due  to  variations  in  humidity,  in  substances 
possessing  very  low  aqueous  tensions.  Activated 
preparations  (using  radium  salts)  of  hydrated  barium 
chloride,  anhydrous  barium  sulphate,  barium  glass, 
Jena  glass,  and  of  the  zeolites  chabasitc  and  heul- 
andite  were  investigated.  In  general  it  was  found 
that  the  emanation  activity  (ratio  of  the  emanation 
in  the  vapour  phase  to  the  total  formed)  remained 
constant  so  long  as  there  was  no  change  in  the  surface 
of  the  substance.  Under  conditions  in  which  efflor¬ 
escence  was  to  be  anticipated  in  substances  such  as 
hydrated  barium  chloride,  chabasite,  and  heulandite, 
the  surface  changes  were  accompanied  by  a  corre¬ 
sponding  rise  in  emanation  activity.  In  circum¬ 
stances  in  which  an  aqueous  film  formed  on  the 
surface,  whether  due  to  surface  dissolution  as  in  the 
ease  of  hydrated  barium  chloride,  or  to  adsorption 
as  in  tho  case  of  barium  glass,  an  increase  in  eman¬ 
ation  activity  was  also  found.  No  dependence  of 
the  emanation  activity  on  humidity  was  found  in 
conditions  in  which  change  in  surface  conditions  was 
unlikely,  as,  for  example,  in  the  cases  of  barium 
sulphate  and  Jena  glass.  Effects  due  to  ageing  in 
the  proper  sense  were  absent.  Apparent  ageing 
effects  were  traced  to  causes  such  as  the  formation 
of  a  water  film  through  surface  crystallisation,  to 
surface  expansion  through  swelling  as  a  result  of 
water  exchange  in  barium  glass,  and  to  changes  of 
the  water  equilibrium  in  the  cases  of  the  zeolites. 

F.  G.  Tryhorn. 

Compensated  electrometer  for  radioactive 
measurements  in  buildings  infected  by  radio¬ 
active  material.  V.  A.  Sokolov  (Z.  Physik,  1930, 
63,  318 — 321). — An  arrangement  is  described  con¬ 
sisting  of  two  hermetically  sealed  electrometers  with 
one  common  electrode  and  charged  to  opposite 
potentials,  so  that  the  effect  of  variation  in  the 
radioactivity  of  the  surrounding  air  docs  not  affect 
measurements  made  on  one  of  the  electrometers. 

H.  A.  Jahn. 

Collisions  of  photons.  A.  L.  Hughes  and 
G.  E.  M.  Jauncey  (Physical  Rev.,  1930,  [ii],  36, 
773 — 777). — It  is  shown  that  if  two  photons  of  fre¬ 
quency  v  move  along  paths  making  an  angle  20  with 
each  other  they  will  on  collision  give  rise  to  a  photon 
of  frequency  v(l-j-cosO)  travelling  forward  along 
the  bisector  of  the  angle.  This  was  investigated 
experimentally,  with  negative  result,  using  two  beams 
of  sunlight,  filtered  by  red  glass,  intersecting  at  the 
common  focus  of  two  lenses.  No  light  was  detected 
at  this  point.  Results  indicate  a  value  of  the  order 
lO,0>.2  for  the  area  of  cross-section  of  a  photon. 

N.  M.  Bligh. 


Mass  action  and  the  electronic  configuration  of 
atoms.  R.  D.  Kleeman  (Z.  anorg.  Cliem.,  1930, 
191,  201 — 208). — Theoretical  considerations  based  on 
previous  experimental  work.  H.  F.  Gillbe. 

Exchange  of  energy  between  gas  atoms  and 
solid  surfaces.  J.  K.  Roberts  (Proc.  Roy.  Soc., 
1930,  A,  129,  146 — 161). — If  the  average  trans¬ 
lational  energy  of  the  molecules  of  a  gas  corresponds 
with  a  temperature  T1  before  striking  a  surface  at 
temperature  T2,  and  after  leaving  the  surface  corre¬ 
sponds  with  a  temperature  Ta',  then  it  can  be  shown 
that  (T2  —T1)/{T2—T1)=a  (the  accommodation  coef¬ 
ficient).  Application  of  Knudscn’s  theory  leads  to 
the  equation  (3=1-74  xlO"4[pa(T2— g.-cal. 
cm.-2  see.-1,  where  Q  is  the  heat  lost  per  unit  area 
of  the  wire  per  sec.  for  a  monatomic  gas  and  for 
small  temperature  differences,  p  is  the  pressure  in 
dynes  per  cm.2,  fi  is  the  mol.  wt.  of  the  gas,  and  T 
is  the  mean  temperature.  An  apparatus  is  described 
for  the  determination  of  a  for  helium  on  tungsten 
and  nickel  wires  by  the  measurement  of  the  heat 
loss.  With  tungsten  it  was  found  that  the  value  of 
a  for  a  cleaned  wire  is  considerably  smaller  than  for  a 
wire  which  has  been  kept  over-night  and  is  covered 
with  films  of  adsorbed  gas,  and  that  the  value  for  a 
cleaned  wire  shows  a  definite  drift  with  time,  pre¬ 
sumably  owing  to  the  gradual  building  up  of  adsorbed 
films  by  the  residual  impurities  ‘in  the  gas.  For 
clean  tungsten  surfaces  the  values  0  05  and  0-07  were 
obtained,  and  0-08  for  nickel.  The  results  are  dis¬ 
cussed  both  from  the  view-point-  of  the  classical 
collision  theory  and  from  that  of  the  reflexion  and 
diffraction  of  molecules  by  the  grating  action  of  the 
atoms  on  the  surface  of  the  solid. 

L.  L.  Bircumshaw. 

Electron  states  and  chemical  combination  in 
diatomic  molecules.  R.  S.  Mttlltken  (Z.  Elektro- 
chem.,  1930,  36,  603 — 605). — The  derivation  of  the 
electronic  configuration  of  N2  h  in  its  two  electronic 
states  from  that  of  the  nitrogen  molecule  is  described 
and  correlated  with  the  configurations  of  CN~,  CO, 
and  NO+.  Chemical  reaction  is  discussed  in  its 
relationship  to  the  configuration  of  molecules  such  as 
NO,  F2,  and  0,.  H.  F.  Gillbe. 

Characteristic  values  of  an  electronic  dipole  in 
the  atomic  field.  K.  Bastt  (Z.  Physik,  1930,  63, 
304 — 312). — Mathematical.  H.  A.  Jaiin. 

Electrical  properties  of  active  nitrogen. 
E.  J.  B.  Willey  and  W.  A.  Strengfellow  (Nature, 
1930, 126,  349 — 350). — Removal  of  all  charged  bodies 
from  a  stream  of  active  nitrogen  is  without  effect  on 
its  chemical  properties,  or  the  concentration  of  the 
chemically  active  species.  When  the  electrodes  are 
placed  in  a  thin  quartz  vessel  surrounded  by,  but 
not  containing,  glowing  nitrogen,  no  current  passes. 
When  the  electrodes  arc  immersed  in  the  glowing  gas 
the  current  which  passes  depends  on  the  area  of  the 
cathode  and  the  nature  of  the  metal  composing  it. 
By  heating  the  gas  before  it  reaches  the  electrodes 
to  destroy  the  glow,  the  conductivity  vanishes,  but 
the  concentration  of  chemically  active  nitrogen 
remains  unchanged,  indicating  the  presence  of  another 
modification  of  nitrogen  which  is  chemically  inactive 
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but  able  to  cause  emission  of  electrons  from  metals. 
The  conductivity  and  glow  intensity  have  been  cor¬ 
related  with  the  nature  and  concentration  of  the 
;  photogens,  or  other  gases,  present  in  active  nitrogen. 

L.  S.  Theobald. 

Frequency  numbers  of  elements,  and  existence 
of  a  new  periodic  system.  R.  A.  Sonder  (Z. 
anorg.  Chcm.,  1930,  192,  257 — 285). — Examination 
of  geochemical  data  for  the  more  commonly  occurring 
elements  shows  that  an  clement  of  even  atomic 
number  has  a  higher  frequency  number,  i.e.,  is  more 
,  abundant,  than  either  the  preceding  or  succeeding 
element  of  odd  atomic  number,  the  ratio  of  the 
frequency  numbers,  however,  rarely  exceeding  100. 
Assuming  this  generalisation  to  be  valid  for  all  the 
elements,  it  would  appear  that  the  accepted  frequency 
numbers  of  many  of  the  rarer  elements  are  consider¬ 
ably  in  error.  If,  now,  the  frequency  numbers, 
corrected  where  necessary,  are  plotted  against  the 
atomic  numbers  for  all  the  elements,  the  resulting 
curve  is  periodic  in  form,  the  principal  maxima  corre¬ 
sponding  with  the  atomic  numbers,  8,  8+6  xl2, 
8+6  x  2s,  and  8+6  x32.  This  is  taken  to  indicate 
periodicity  in  the  structure  of  the  nucleus,  a  con¬ 
clusion  which  receives  further  support  from  the 
'  observation  that  if  the  atomic  number  is  plotted 
;  against  the  number  of  “  additional  electrons  ”  in  the 
atom,  i.e.,  the  number  obtained  by  subtracting  from 
the  atomic  weight  twice  the  atomic  number,  a  stepped 
curve  is  obtained,  the  steps  corresponding  with  1x4, 
3x4,  6x4,  and  10x4  additional  electrons. 

R.  Cuthill. 

|  Simple  system  of  the  elements.  H.  Heribert 
I  (Z.  Elektrochem.,  1930,  36,  687 — 688). — A  method  of 
!  representing  the  periodic  system  for  demonstration 
i  purposes.  H.  F.  Gillbe. 

’  Classical  quantum  theory  and  X-ray  excitation 

■  by  canal  rays  and  a-particles.  W.  Band  (Proc. 
Physical  Soc.,  1930,  42,  541 — 546). — Mathematical 

■  theory  of  the  experimental  data. 

W.  E.  Downey. 

Some  problems  of  nuclear  physics  according 
to  wave  mechanics.  A.  C.  Banerji  (Phil.  Mag., 
1930,  [vii],  10,  450 — 464 ;  cf.  this  vol.,  837).— The 
theory  of  y- ray  production  is  developed  on  the  basis 
of  Schrodinger’s  equation.  It  is  shown  that  the 
;  assumption  of  negative  energy’  values  leads  to  wave¬ 
lengths  comparable  with  those  of  cosmic  rays.  The 
<  existence  of  discrete  and  quantised  positive  energy 
values  of  a-rays  within  the  potential  barrier  accounts 
;  satisfactorily  for  the  energy  values  of  a-rays  and  of 
:  nuclear  y-rays  actually  observed.  Tables  showing 
good  agreement  between  observed  and  calculated 
■i  characteristics  of  y-rays  from  six  elements  are  given. 

F.  L.  Usher. 

Temperature  radiation  of  non-metallic  bodies, 
and  especially  of  oxides.  F.  Skauty  and  G.  Lieb- 
Mann  (Z.  Elektrochem.,  1930,  36,  784— 786).— The 
validity  of  the  relation  (A.,  192S,  217  ;  this  vol.,  660) 
between  particle  size  and  absorption  has  been  estab¬ 
lished  for  particle  sizes  below  that  at  which  the 
absorption  is  a  maximum.  H.  F.  Gillbe. 

Abundance  of  the  chemical  elements.  I.  Nod- 
Dack  and  W.  Noddack  (Naturwiss.,  1930,  18,  757 — 


764). — Tables  of  the  abundance  of  the  chemical 
elements  in  the  earth’s  crust  and  in  meteorites  are 
given.  The  values  for  the  abundance  in  the  earth’s 
crust  are  compared  with  those  obtained  by  Clarke 
and  Washington.  W.  R.  Angus. 

Element  classification  of  Corbino.  A.  Mazzuc- 
CHELLI  (Gazzetta,  1930,  60,  531 — 534). — An  elabor¬ 
ation  of  Corbino’s  representation  of  the  elements 
(Nuovo  Cim.,  1923,  61)  in  which  cognisance  is  taken 
of  the  secondary  as  well  as  the  primary  quantum 
numbers.  F.  G.  Tryhorn. 

Thermodynamic  treatment  of  stationary  states 
in  non-isothermal  systems.  II.  C.  Wagner 
(Ann.  Physik,  1930,  [v],  6,  370 — 390). — Theoretical. 
The  law  put  forward  previously  that  in  a  strictly 
neutral  electrical  state  the  potential  of  condensed 
phases  with  respect  to  a  vacuum  is  independent  of 
the  addition  of  capillary  active  substances  is  extended. 
The  structural  change  of  a  surface  layer  with  change 
of  charge  and  the  heating  effect  bound  up  with  it  arc 
analysed.  The  formula}  obtained  agree  completely 
with  those  of  Eastman.  A  formula  for  the  stationary 
heat  of  vaporisation  of  electrons  emitted  from  a 
heated  cathode  is  given.  A.  J.  Mee. 

Transition  of  kinetic  into  vibrational  energy  by 
collisions  with  particles.  N.  Semenov  and  A. 
Shechter  (Mature,  1930,  126,  436 — 437). — Previous 
work  on  the  dissociation  of  hydrogen  (this  vol.,  392) 
is  confirmed.  The  transition  of  kinetic  into  vibrational 
energy  by  collision  and  the  reverse  process  do  not 
readily  occur.  L.  S.  Theobald. 

Application  of  the  method  of  infinite  deter¬ 
minants  to  calculation  of  “  eigen  ’’-values  for  the 
Stark  effect.  K.  Basu  (Z.  Physik,  1930,  64,  708 — 
713). — Mathematical.  A.  B.  D.  Cassie. 

Exclusion  principle  and  intramolecular  statis¬ 
tics.  L.  Goldstein  (Compt.  rend.,  1930,  191, 
521 — 522  ;  cf.  this  vol.,  1093). — Fermi’s  function  tf> 
showing  the  distribution  of  charge  within  the  atom 
takes  account  of  interactions  between  electrons  and 
between  electrons  and  the  nucleus.  If  therefore 
<f>lt  <f>.z  arc  these  functions  for  the  two  atoms  of  a 
molecule  ^ +<£2  fails  to  take  account  of  any  inter¬ 
action  between  the  constituents  of  the  two  atoms. 
This  is  discussed  and  a  method  devised  for  obtaining 
a  nearer  approximation  for  the  distribution  in  such 
cases.  C.  A.  Silberrad. 

Ultra-violet  absorption  of  tartaric  acid  solu¬ 
tions  :  influence  of  the  concentration.  G.  Bru- 
hat  and  J.  Terrien  (Compt.  rend.,  1930,  191,  37 — 
39). — Beer’s  law  is  valid  for  the  ultra-violet  absorp¬ 
tion  of  tartaric  acid  solutions  in  concentrations  from 
0-16  to  3-34/  at  2537  and  2804  A.  Since  consistent 
absorption  measurements  cannot  be  made  with 
tartaric  acid  solutions  contained  in  glass  tubes,  on 
account  of  chemical  action,  it  is  necessary  to  employ 
quartz  tubes.  The  measurements  thus  made  afford 
no  evidence  of  the  existence  in  solution  of  two  forms 
of  the  acid  having  different  absorptive  powers. 

H.  F.  Gillbe. 

Absorption  spectra  of  organic  compounds  at 
the  temperature  of  liquid  air.  J.  B.  Conant  and 
F.  H.  Crawford  (Proc.  Nat.  Acad.  Sci.,  1930,  16, 
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552—554). — The  absorption  spectra,  in  the  visible 
region,  of  protoporphyrin  dimethyl  ester,  chlorin  e, 
bilirubin,  and  pinacyanol  as  gels  in  dilute  alcoholic 
or  ethereal  solution  at  the  temperature  of  liquid  air 
have  been  examined  and  compared  with  the  spectra 
obtained  at  the  ordinary  temperature.  Visual  observ¬ 
ation  shows  that  the  widest  bands  in  porphyrin  are 
thus  broken  into  uniformly  spaced  narrow  bands. 
The  narrow  band  of  protoporphyrin  dimethyl  ester, 
with  a  centre  near  X  5363  A.,  is  broken  up,  at  the 
low  temperature,  into  three  components  of  frequency 
18,462,  18.64S,  18,909  cm.-1,  whilst  the  -wider  band, 
centre  at  approximately  X  5000,  yields  six  com¬ 
ponents,  19,488,  19,668,  20,107,  20,323,  and  20,544 
omr1  J.  W.  Baker. 

Form  of  optical  absorption  bands  of  solutions. 
W.  Kuhn  and  E.  Braun  (Z.  physikal.  Chem.,  1930, 
B,  9,  426 ;  cf.  this  vol.,  980). — One  of  the  expressions 
given  previously  for  the  absorption  curve  of  a  solu¬ 
tion  is  similar  to  that  given  by  Bielecki  and  Henri 
(Physikal.  Z.,  1913,  14,  516).  J.  W.  Smith. 

Absorption  of  the  silver  ion  in  the  ultra-violet 
of  short  wave-length.  F.  Volbert  (Z.  physikal. 
Chem.,  1930,  149,  382— 388).— In  the  ultra-violet 
down  to  a  wave-length  of  about  1770  A.  silver  per¬ 
chlorate  in  aqueous  solution  shows  selective  absorp¬ 
tion  in  the  region  X  2240,  2105,  and  1930  A.  On 
addition  of  ammonia  the  first  band  disappears  and 
the  third  is  practically  completely  masked  by  the 
characteristic  absorption  of  the  ammonia. 

R.  Cuthilt,. 

Analysis  of  the  (3-bands  of  boron  monoxide. 
A.  Elliot  (Proc.  K.  Akad.  Wetcnsch.  Amsterdam, 
1930, 33,  644 — 648). — The  (3-bands  in  the  arc  spectrum 
of  boron  monoxide  have  been  investigated  in  the 
region  2400 — 2600  A.  The  0 — >1  and  0 — >-2  bands 
have  been  analysed,  and  doublet  P  and  R  branches 
found.  The  combination  differences  for  the  excited 
state  in  these  two  bands  agree  with  each  other,  and 
the  combination  differences  for  the  0 — ->2  band  agree 
with  those  given  bv  Scheib  (cf.  this  vol.,  395)  for  the 
0 — >2  band  in  the  a-system  of  boron  monoxide.  A 
comparison  of  the  (3-bands  excited  in  the  arc  and  in 
active  nitrogen  confirms  the  view  that  it  is  the  R 
branch  which  is  present  in  the  latter  case,  the  P 
branch  being  usually  absent.  O.  J.  Walker. 

Molecular  absorption  of  chlorine,  bromine, 
iodine  chloride,  and  iodine  bromide  in  the  ex¬ 
treme  ultra-violet.  I.  H.  Cordes  and  H.  Sponer 
(Z.  Physik,  1930,  63,  334—344;  cf.  Sponer  and 
Watson,  A.,  1929,  978). — The  absorption  .spectra  of 
chlorine,  bromine,  iodine  chloride,  and  iodine  bromide 
at  various  pressures  are  investigated  in  the  region 
1560 — 3000  A.  With  chlorine  no  absorption  in  this 
region  was  observed  at  pressures  from  44  to  90  mm. ; 
with  increasing  pressure  a  continuous  region  of 
absorption  extending  from  the  short  wave-length  end, 
reaching  to  1800  A.  at  350  mm.  and  to  1900  A.  at 
560  mm.,  was  obtained.  The  absorption  is  explained 
by  dissociation  occurring  by  a  transition  from  the 
ground  state  to  an  excited  state  (cf.  Franck,  A.,  1925, 
ii,  1077),  the  liberated  atoms  having  high  kinetic  energy 
The  dissociation  probably  gives  rise  to  a  normal 
atom  and  an  excited  atom  in  a  metastable  22P1/., 


state.  With  bromine  the  similar  region  of  con¬ 
tinuous  absorption  extended  to  1580  A.  at  0-08  mm. 
pressure,  to  1790  A.  at  3-2  mm.  and  to  2700  A.  at 
1-6  atm.  This  is  explained  in  the  same  way  by  a 
dissociation  into  a  normal  bromine  atom  and  a 
bromine  atom  in  a  22P12  state.  A  series  of  diffuse 
bands  at  1657,  1671,  and  1685  A.  was  also  observed 
at  0-08  mm.,  a  further  band  at  1697  A.  appearing 
at  1-1  mm.  These  bands  were  probably  due  to 
bromine  chloride,  and  in  support  of  this,  addition  of 
chlorine  was  shown  to  increase  the  number  of  bands. 
The  ground  vibration  quantum  for  BrCl  is  thus 
found  to  be  435  cm.-1,  an  excited  state  existing  with 
a  vibration  quantum  of  495  cm.-1  With  iodine 
chloride  a  cpntinuous  region  of  absorption  from 
2300  to  2500  A.  was  obtained  at  low  pressures,  extend¬ 
ing  to  2200—2650  A.  at  the  pressure  corresponding 
with  40°,  and  at  45°  to  2700  A.  and  meeting  the 
short  wave-length  continuous  absorption  region. 
The  maximum  absorption  occurred  at  2400  A.  A 
series  of  bands  was  observed  and  measured  in  the 
regions  1670 — 1730  A.  and  1796 — 1911  A. ;  a  third 
system  still  shorter  in  wave-length  appeared  at  higher 
pressures,  but  it  could  not  be  measured  as  it  occurred 
in  the  many-line  spectrum  of  hydrogen.  A  region  of 
continuous  absorption  extending  from  the  short 
wave-lengths  further  towards  the  long  wave-lengths 
with  increasing  pressure  was  given  the  same  inter¬ 
pretation  as  before.  This  continuous  absorption, 
oxtending  to  1950  A.  at  the  high  pressures,  was  also 
obtained  with  iodine  bromide,  and  also  two  systems 
of  bands  in  the  regions  1736 — 1790  A.  and  1879 — 
1975  A.,  and  from  these  the  normal  vibration  quantum 
for  IBr  is  found  to  be  270  cm.-1,  compared  with  the 
276-2  cm.*1  of  Loomis  and  Allen.  From  spectro¬ 
scopic  data  the  heat  of  dissociation  of  iodine  bromide 
is  calculated  to  be  41-4±2-3  kg. -cal.  (l-8±0-l  volts). 

H.  A.  Jahn. 

Photochemistry  of  alkali  halide  and  silver 
halide  crystals.  R.  Hllsch  and  R.  W.  Pohl  (Z. 
Physik,  1930,  64,  606— 622).— A  summary  of  experi¬ 
mental  results.  The  absorption  bands  of  the  colour 
centres  are  independent  of  the  colouring  wave-length. 
The  number  of  colour  centres  per  unit  volume  was 
determined  from  the  dispersion  and  absorption  of 
the  crystals.  The  quanta  of  light  absorbed  to  give 
this  density  of  colour  centres  were  determined 
for  silver  chloride  and  bromide;  0-4—0-33  centre 
arises  per  quantum  absorbed.  This  is  comparable 
with  Smakula’s  value  (this  vol.,  1234)  of  0-9 — 
0-6  for  alkali  halides,  but  the  reaction  products 
are  different  in  the  two  cases.  Irradiation  of  a 
crystal  can  give  either  irreversible  colouring  or  re¬ 
versible  excitation.  The  first  occurs  largely  in  the 
colouring  of  alkali  halides,  where  light  absorption 
transfers  an  electron  from  the  halide  to  form  a  neutral 
alkali  atom,  which  absorbs  within  a  narroiv  spectral 
range ;  the  second  occurs  largely  in  the  silver  halide 
crystals,  v'here  absorption  transfers  an  electron  from 
the  halide  to  no  definite  atom  or  ion,  and  gives 
absorption  in  a  wide  spectral  range.  Light  absorp¬ 
tion  by  a  neutral  alkali  atom  may  again  ionise  it,  and 
the  colouring  disappears,  irreversibly.  Absorption 
by  the  excited  colour  centres  destroys  it,  but 
the  colour  reappears  on  heating;  i.e.,  this  process 
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is  reversible.  Experiments  on  denser  colouring  and 
on  the  colouring  of  tellurium  chloride  are  described, 
but  no  definite  conclusions  are  reached. 

A.  B.  D.  Cassie. 

Influence  of  temperature  on  the  absorption 
spectra  of  alkali  halide  crystals.  H.  Fesefeldt 
(Z.  Physik,  1930,  64,  623 — 629). — Absorption  spectra 
of  rubidium  bromide  and  potassium  iodide  crystals 
were  determined  between  220°  and  —253°.  The 
position  of  the  shortest  wave-length  absorption  region 
when  measured  in  volts  is  displaced  almost  1  inearl}' 
towards  shorter  wave-lengths  as  the  temperature 
diminishes.  This  displacement  of  the  absorption 
region  with  diminishing  temperature  is  almost  four 
times  that  expected  from  thermal  contraction  of  the 
crystal,  and  explains  the  large  variation  of  refractive 
index  of  the  alkali  halides  with  temperature.  Absorp¬ 
tion  bands  become  sharper  at  lower  temperatures, 
and  new  bands  due  to  impurities,  or  to  a  modification 
of  the  cubic  crystal,  appear.  A.  B.  D.  Cassie. 

Structure  of  acetylene  derived  from  spectro¬ 
scopic  investigations.  It.  Mecke  (Z.  Elektro- 
chem,,  1930,  36,  803). — The  absorption  spectrum  of 
acetylene  between  7000  and  9000  A.,  photographed 
with  a  dispersion  of  2-6  A./mm.,  shows  three  bands  of 
similar  structure  at  7887, 7956,  and  8623  A. ;  a  number 
of  new  bands  have  been  discovered  between  1  and 
3  p.  The  acetylene  molecule  is  of  an  elongated  form, 
since  the  band  structure  corresponds  with  that  of  a 
diatomic  molecule  with  one  moment  of  inertia,  of 
which  the  mean  value  is  23-509  X 10-40.  On  the 
assumption  that  the  distance  between  the  carbon 
and  hydrogen  atoms  is  the  same  as  in  the  methane 
molecule,  the  distance  between  the  carbon  atoms  in 
the  acetylene  molecule  is  1-19  X10"3  cm.  The  bands 
show  an  intensity  variation  of  1  :  3. 

H.  F.  Gillbe. 

Significance  and  prediction  of  molecular 
spectra.  F.  Hund  (Z.  Elektrocliem.,  1930,  36, 
596 — 599). — The  manner  in  which  the  various  terms 
and  multiplcts  originate  in  atomic  spectra,  and  the 
developments  of  the  rotational,  vibrational,  and 
translator}'  terms  in  molecular  spectra,  are  described. 
The  origin  of  the  spectrum  of  a  simple  diatomic 
molecule  such  as  that  of  hydrogen  is  considered  in 
detail.  '  H.  F.  Gillbe. 

Aims  and  results  of  band  spectra  research.  It. 
Mecke  (Z.  Elektrocliem.,  1930,  36,  589— 596).— A 
survey  of  the  later  developments  of  work  on  band 
spectra,  with  special  reference  to  the  study  of  poly¬ 
atomic  molecules,  electron  states  and  isotopes,  dis¬ 
sociation  energy,  and  photochemistry. 

H.  F.  Gillbe. 

Spectroscopy  and  molecular  structure.  I. 
Determination  of  thermochemical  magnitudes 
from  spectroscopic  data.  J.  Franck  (Z.  Elektro- 
chem.,  1930,  36,  581 — 589). — The  relationships  be¬ 
tween  spectral  types  and  molecular  structure  are 
described.  The  work  of  dissociation  of  a  molecule 
may  be  determined  from  observations  of  band  spectra 
in  a  manner  analogous  to  the  calculation  of  ionisation 
work  from  the  line  spectrum  of  a  monatomic  gas, 
and  the  method  may  be  applied  to  unstable  molecules 
which  cannot  be  studied  by  purely  chemical  means. 


The  theory  of  photochemical  sensitisers  and  the 
related  question  of  heats  of  activation  are  discussed. 

H.  F.  Gillbe. 

Collision  broadening  of  rotation-vibration 
spectra  of  gases.  V.  Lasarev  (Z.  Physik,  1930, 
64,  59S — 605).— The  influence  of  argon,  air,  hydrogen 
bromide,  and  hydrogen  chloride  on  the  3-46  [a  band 
of  hydrogen  chloride,  on  the  3-9  jx  band  of  hydrogen 
bromide,  and  on  the  2-73  (a  band  of  carbon  dioxide 
was  investigated.  Polar  gases  increase  the  per¬ 
centage  absorption  more  than  non-polar  gases,  but 
this  difference  is  not  great  enough  to  suggest  that 
intermolecular  coupling  appreciably  affects  the  -width 
of  component  rotation  lines.  A.  B.  D.  Cassie. 

Behaviour  of  the  nuclear  oscillation  bands  of 
the  ammonium  radical  in  the  transition  region. 
L.  Wilberg  (Z.  Physik,  1930,  64,  304 — 324;  cf.  A., 
1929, 119). — Experiments  on  the  anomalous  behaviour 
of  the  specific  heat  of  the  ammonium  halides  between 
—30°  and  —50°  have  indicated  that  there  is  a  change 
in  the  salt  to  a  different  state,  conditioned  by  a 
transition  in  the  ammonium  radical.  Further  experi¬ 
ments  have  been  made  on  crystal  structure  and  the 
infra-red  spectrum  of  ammonium  halides  in  order  to 
confirm  this,  the  total  spectral  range  covered  being 
3*10 — 16  (a  for  a  temperature  of  approximately  —50°, 
and  0-80 — 16-0  (a  for  the  ordinary  temperature.  The 
variation,  with  temperature,  of  percentage  of  light 
transmitted,  or  the  “  isochromate,”  was  determined  for 
the  wave-lengths  5-60  and  6-95  (x.  The  “  isochromates  ” 
show  a  marked  change  in  transmissibility  at  —30-3’. 
For  the  isotherms,  three  groups  of  bands  could  be 
separated :  (o)  those  of  which  the  intensity  was 

practically  unchanged  at  low  temperatures,  (b)  those 
of  which  the  intensity  increased  considerably  at  low 
temperatures,  and  (c)  those  of  which  the.  intensity 
diminished  markedly  under  the  same  conditions.  It 
is  sought  to  explain  the  results  on  the  assumption  of 
the  existence  of  two  quantum  states  of  the  ammonium 
radical.  For  the  bands  placed  in  class  a  it  is  considered 
that  both  states  exist ;  for  those  in  class  b  it  is  the 
lower  state  that  is  effective,  and  for  those  in  class  c  it 
is  the  higher  state  that  is  concerned.  A.  J.  Meg. 

Possibility  of  separating  two  forms  of  the 
ammonia  molecule.  It.  M.  Badger  (Nature,  1930, 
126,  310). — Three  of  the  absorption  bands  of  ammonia 
in  the  red  and  the  near  infra-red  afford  evidence 
for  two  forms  of  the  ammonia  molecule.  A  spectro¬ 
scopic  examination  of  the  gas  drawn  from  a  cylinder 
in  different  ways  and  submitted  to  various  treat¬ 
ments  failed,  however,  to  detect  a  separation  of  the 
two  forms  (cf.  Balv  and  Duncan,  J.C.S.,  1922,  121, 
100S).  *  L.  S.  Theobald. 

Infra-red  spectroscopy.  M.  Czerny  (Z.  Elektro- 
cliem.,  1930,  36,  615 — 618). — A  historical  survey  of 
the  development  of  modem  methods  of  infra-red 
spectroscopv,  with  some  experimental  details. 

H.  F.  Gillbe. 

Raman  effect  in  solutions  of  weakly  ionised 
salts.  L.  A.  Woodward  (Physikal.  Z.,  1930,  31, 
792—793). — Approximately  saturated  solutions  of 
mercuric  chloride  and  mercuric  cyanide  were  examined, 
using  the  mercury  lines  at  4047  and  4358  A.  Mercuric 
chloride  gave  two  Raman  lines  with  a  wave-number 
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separation  of  320  cm.-1  Tins  is  a  proof  that  the 
molecule  is  undissociated ;  otherwise  no  lines  would 
be  found.  The  cyanide  radical  has  a  characteristic 
Hainan  spectrum.  Dadieu  and  Kohlrausch  (this  vol., 
064)  have  examined  acetonitrile  and  benzonitrile,  in 
which  the  OX  group  is  bound,  and  found  wave- 
number  separations  of  2246  and  2227  cm.-1,  respect¬ 
ively.  A  concentrated  solution  of  potassium  cyanide 
gave  a  spectrum  with  a  wave-number  difference  of 
20S1  cm.-1,  which  is  attributed  to  the  dissociated 
ON  group.  The  wave-number  separation  for  a  satur¬ 
ated  solution  of  mercuric  cyanide  was  found  to  be 
2195  cm.*1,  which  indicates  that  mercuric  cyanide  is 
only  slightly  dissociated.  W.  R.  Angus. 

Polarisation  of  Raman  radiation  in  crystals. 
0.  Schaefer,  F.  Matossi,  and  H.  Aderhold  (Physi- 
kal.  Z.,  1930,  31,  801 — S02).— The  polarisation  of 
Raman  radiation  has  been  observed  in  calcite,  sodium 
nitrate,  and  gypsum.  Small  cubes  (1  cm.  side)  of 
calcite  and  sodium  nitrate  and  a  flat  polished  piece 
of  gypsum  wore  used.  Three  axes  are  taken  and  the 
ratio  of  the  intensities  of  the  vibrating  components 
along  two  axes  is  calculated  for  the  infra-red  wave¬ 
length  corresponding  with  each  Raman  displacement. 
The  results  for  calcite  and  sodium  nitrate  arc  not  in 
complete  agreement  with  the  experimental  values  of 
Oabannes  (this  vol.,  15)  nor  with  the  theoretical 
values  of  Leontovitsch  (cf.  ibid.,  664),  and  reasons 
for  the  lack  of  agreement  are  given.  The  water  of 
crystallisation  in  gypsum  shows  a  different  polar¬ 
isation.  W.  R.  Angus. 

[Spectra  of]  solutions  of  nitrates  and  nitric 
acid.  A.  HANTZScn  (Z.  physikal.  Chcm.,  1930,  149, 
161 — 178). — The  changes  in  the  spectra  of  dilute 
potassium  nitrate  solutions  produced  by  the  addition 
of  foreign  electrolytes  can  be  explained  as  solvatation 
and  desolvatation  effects.  Solutions  of  potassium 
nitrate  in  nearly  absolute  ether  absorb  continuously, 
selective  absorption  occurring  only  when  an  appreci¬ 
able  quantity  of  water  is  present.  The  continuous 
absorption  is  therefore  regarded  as  the  normal 
absorption  spectrum  of  the  unimolecular  pseudo-acid 
NOyOH  and  as  such  can  be  used  in  measuring  the 
nitric  acid  equilibrium.  The  different  forms  of  nitric 
acid  and  the  derivatives  obtained  from  them  are 
discussed.  J.  W.  Smith. 

Raman  effect  and  its  significance  for  the 
spectroscopic  study  of  molecular  structure.  A. 
Smekal  (Z.  Elcktrochem.,  1930,  36.  61S— 631).— A 
survey  of  recent  work.  H.  F.  Gillbe. 

Raman  effect  in  hydrogen  sulphide.  S.  Bhaga- 
vantam  (Nature,  1930,  126,  502). — Liquid  hydrogen 
sulphide  shows  a  single,  intense,  and  sharp  line 
shifted  from  the  exciting  mercury  radiation  by  2578 
cm.-1;  with  the  gas,  the  line  is  more  diffuse  and  is 
shifted  by  2615  cm.'1  In  both  cases,  indications  of 
other  faint  lines  or  bands  adjacent  to  the  exciting 
radiations  and  ascribablc  to  a  rotational  Raman 
effect  were  obtained.  L.  S.  Theobald. 

Physical  methods  in  chemical  laboratories. 
XIV.  Raman  effect  and  its  applications  in 
organic  chemistry.  A.  Dadieu  (Z.  angew.  Chem., 
1930, 43,  800 — S05). — A  lecture.  A.  R.  Powell. 


Intensities  of  the  lines  in  Raman  spectra.  8.  C. 
Sirkar  (Indian  J.  Physics,  1930,  5,  159 — 168). — 
The  method  developed  by  Merton  and  Nicholson  was 
used  to  compare  the  intensities  of  the  different 
Raman  lines  due  to  carbon  tetrachloride,  as  well  as 
those  of  the  corresponding  undisplaced  scattered  lines. 
There  is  a  deviation  from  Rayleigh's  fourth-power 
law,  the  deviation  increasing  as  the  exciting  fre¬ 
quency  approaches  that  of  the  ultra-violet  absorption 
line  of  the  liquid.  W.  Good. 

Raman  spectra  under  high  dispersion.  W.  M. 
D.ABADGnAO  (Indian  J.  Physics,  1930,  5,  207— 
217).— The  Raman  effect  in  benzene,  chloroform,  and 
carbon  tetrachloride  has  been  reinvestigated,  using  a 
high-dispersion  spectrograph.  A  few  new  lines  have 
been  discovered.  Details  of  the  spectra  are  recorded. 
The  nebulosity  accompanying  the  Hg  lines  in  benzene 
and  chloroform  is  again  noticed ;  its  relation  to 
molecular  anisotropy  is  to  be  further  investigated. 

W.  Good. 

Raman  spectra  of  inorganic  sulphates  and 
nitrates.  C.  Ramaswajiy  (Indian  J.  Physics,  1930, 
5, 193 — 206). — The  Raman  effect  in  powdered  crystals 
of  inorganic  sulphates  and  nitrates  and  in  their 
aqueous  solutions  was  studied.  It  appears  that  in  the 
crystal  lattice  the  cation  has  a  definite  influence  on  the 
oscillations  within  the  anion,  whilst  in  the  case  of  the 
solutions  the  oscillations  remain 'unaffected  whatever 
is  the  nature  of  the  free  cation.  A  qualitative 
explanation  of  the  large  intensities  of  the  inactive 
frequencies  in  the  spectra  is  given.  W.  Good. 

Raman  spectra  of  crystalline  inorganic  sul¬ 
phates.  P.  Krisiinamurti  (Indian  J.  Physics,  1930, 
5,  1S3 — 191). — The  Raman  spectra  of  15  inorganic 
sulphates  in  the  form  of  coarse  powders  were  examined 
systematically  to  obtain  information  on  the  influence 
of  the  cation  on  the  frequencies  and  relative  intensities 
of  the  lines  due  to  the  sulphate  radical.  The  strong 
Raman  line  at  about  10  [a  '  (vj)  was  observed  in  all 
cases  except  those  of  ferrous  and  nickel  sulphates. 
The  line  was  observed  faintly  with  weaker  para¬ 
magnetic  cations  (copper  and  manganese).  In  an 
aqueous  solution  of  ferrous  sulphate  the  line  appeared 
strongly,  showing  that  the  magnetic  influence  of  the 
cation  was  very  small  in  solution.  The  shift  of  vj 
for  sulphates  with  cations  in  the  same  group  of  the 
periodic  tabic  follows  ionic  size  when  the  salts  are 
similarly  hydrated.  W.  Good. 

Raman  spectra  of  crystalline  inorganic 
chlorides.  P.  Krishnamurti  (Indian  J.  Physics, 
1930,  5,  113 — 128). — Observations  of  the  Raman 
spectra  of  crystalline  inorganic  halides  in  the  form  of 
coarse  powders  have  been  made.  The  results  lead 
to  the  conclusion  that  the  presence  of  co-valent 
linkings  is  necessary  to  give  the  Raman  effect.  The 
effect  is  not  shown  by  compounds  possessing  only 
clectrovalcnt  linkings.  W.  Good. 

Raman  effect  with  solutions  of  mercuric 
chloride  and  bromide.  H.  Bkaune  and  G.  Engel- 
brecht  (Z.  physikal.  Chem.,  1930,  B,  10,  1—6)  — 
The  Raman  effect  has  been  observed  with  solutions 
of  mercuric  chloride  and  bromide  in  ethyl  acetate 
and  also  with  aqueous  solutions  of  the  chloride,  the 
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influence  of  the  solvent  on  the  frequency  being 
negligible.  Values  for  the  characteristic  frequencies 
calculated  by  means  of  Eucken’s  relationship  (A., 
1925,  ii,  207)  are  in  fair  agreement  with  the  experi¬ 
mental  values.  Aqueous  solutions  of  cadmium  chlor¬ 
ide  and  iodide  exhibit  no  effect.  R.  Cuthu.l. 

Raman  displacements  and  the  infra-red 
absorption  bands  of  carbon  disulphide.  C.  R. 
Bailey  and  A.  B.  D.  Cassie  (Nature,  1930,  126, 
350). — The  absorption  spectrum  of  carbon  disulphide 
vapour  has  been  examined  in  the  region  1 — 22  a. 
Of  the  four  bands  at  878,  1522,  2179,  and  2335  cm.-1, 
the  second  is  probably  a  fundamental  band,  v3.  Two 
additional  fundamental  frequencies,  v2=655  cm.-1  and 
Vl=150  cm.-1,  approximately,  are  postulated.  The 
spectra  are  summarised.  Two  of  the  bands  have 
been  resolved  into  P  and  R  branches  with  a  frequency 
difference  of  12 — 13  cm.-1  Carbon  disulphide  is  a 
rectilinear  molecule  with  one  moment  of  inertia, 
approximately  312  x  lO-10  g.-cm.2 

L.  S.  Theobald. 

Relation  between  the  Raman  spectra  and  the 
structure  of  organic  molecules.  D.  H.  Andrews 
(Physical  Rev.,  1930,  [ii],  36,  544 — 554). — Theoretical. 
The  type  of  vibration  in  the  molecule  with  which  an 
observed  Raman  frequency  corresponds  is  identified 
on  the  basis  of  certain  assumptions  regarding  the 
intramolecular  forces,  by  which  the  observed  fre¬ 
quencies  may  be  regarded  as  due  to  the  variation  in 
mass  of  the  atoms  concerned  and  their  space  relation. 
The  number  of  Raman  lines  and  respective  frequencies 
can  thus  be  calculated  for  any  compound.  Fair 
agreement  with  experiment  for  a  number  of  com¬ 
pounds  is  shown.  N.  M.  Bltgh. 

Raman  spectra  of  the  mercaptans.  S.  Ven- 
Kateswaran  (Indian  J.  Physics,  1930,  5,  219 — 
236). — A  study  of  the  Raman  spectra  of  methyl, 
ethyl,  propyl,  butyl,  isobutyl,  fsoamyl,  and  phenyl 
mcrcaptans  has  been  made  and  the  results  are  recorded. 
A  prominent  line  appears  in  all  the  spectra  at  about 
2573  cm.-1  and  is  attributed  to  the  SH  oscillation. 
Two  strong  frequencies  at  about  659  and  739  cm.-1  are 
also  present  and  arc  attributed  to  the  oscillations  of 
the  CS  group.  Among  the  higher  members  of  the 
aliphatic  mcrcaptans  the  spectra  show  a  number  of 
broad  bands  the  origin  of  which  may  be  supposed 
to  lie  in  the  C-C  oscillations.  Unlike  the  groups  C-0 
and  0=0,  the  groups  C-S  and  C=S  (the  latter  in  carbon 
disulphide)  show  no  large  difference  in  magnitude  of 
their  oscillation  frequencies.  The  results  are  com¬ 
pared  with  the  infra-red  absorption  data. 

W.  Good. 

Raman  effect  and  crystal  structure  of  diamond. 
S.  Bhagavantam  (Indian  J.  Physics,  1930,  5,  169— 
182). — A  discussion  of  previous  results  (this  vol., 
1092)  of  a  study  of  the  Raman  effect  in  9  different 
specimens  of  diamond  is  given  in  relation  to  crystal 
structure,  infra-red  absorption,  specific  heat,  colour, 
and  other  physical  properties.  W.  Good. 

Raman  spectra  of  aliphatic  amines  and 
alcohols.  S.  Venkateswaran  and  S.  Biiaga- 
vant"am  (Indian  J.  Physics,  1930,  5,  129 — 143). — 
Results  of  investigations  of  the  Raman  effect  in 
tnethylamine,  ethylamine,  and  triethylamine  and  in 


methyl,  ethyl,  propyl,  and  the  butyl  alcohols  are 
given.  A  comparison  is  mado  with  existing  data  for 
paraffins  and  fatty  acids,  attention  being  specially 
directed  to  the  characteristic  common  configurations 
of  the  substances.  The  viewpoint  that  the  prominent 
frequencies  are  due  to  the  particular  linkings  in  a 
radical,  whilst  the  less  conspicuous  ones  are  duo  to 
the  group  as  a  whole,  is  adopted.  W.  Good. 

Raman  effect  in  organo-metallic  and  hetero¬ 
cyclic  compounds.  S.  Venkateswaran  (Indian 
J.  Physics,  1930,  5,  145— 15S). — Raman  spectra  of 
zinc  methyl,  zinc  ethyl,  thiophen,  and  pyrrole  have 
been  examined.  The  origins  of  the  various  Raman 
lines  are  indicated.  The  similarities  and  differences 
in  the  spectra  of  SO.,  and  ZnN3  are  discussed. 

W.  Goon. 

Splitting  of  spectral  lines  at  scattering  of  light 
by  liquids.  E.  Gross  (Nature,  1930,  126,  400). — 
Further  details  and  experiments  are  described  (cf. 
this  vol.,  1237).  L.  S.  Theobald. 

Intensity  of  lines  in  the  Raman  effect  in 
diatomic  molecules.  E.  Segr£i  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  9,  825 — 831). — Excellent  agreement 
is  found  between  experimental  values  of  the  intensity 
of  the  Raman  lines  for  oxygen  and  those  calculated 
by  the  application  of  quantum  mechanics.  From  a 
micropliotometric  determination  of  the  maximum  of 
intensity  the  value  of  hjk  mav  be  determined  within 
10%.  F.  G.  Tryhorn. 

Fluorescence  in  organic  compounds.  S.  Durr 
(J.  Indian  Chcm.  Soc.,  1930,  7,  505 — 508). — Quinine, 
resacctophcnone,  anthracene,  methylacridinc,  cosin, 
anthranflic  acid,  and  dicyanoquinol  become  non- 
fluorescont  on  exhaustive  purification.  With  the 
exception  of  dicyanoquinol,  which  under  no  conditions 
regains  its  fluorescence,  they  recover  on  keeping  in 
air  for  periods  varying  from  several  days  to  a  few 
years  or  on  heating  at  their  m.  p.  for  a  short  time. 
Fluorescein  on  exhaustive  purification  loses  its 
fluorescence  to  a  very  considerable  extent,  but  not 
entirely.  It  recovers  completely  on  heating  at  200° 
for  10  min.,  or  when  a  current  of  air  is  passed  through 
the  alkaline  solution  for  12  hrs.  M,  p.  given  for  the 
highly  purified  substances  are  a  little  higher  than  those 
usually  recorded.  H.  A.  Pigcott. 

Reversible  phototropic  phenomena.  J.  R. 
Mourelo  (Anal.  Fis.  Quim.,  1930,  28,  572 — 578).— 
The  change  of  colour  of  phosphorescent  calcium 
sulphide  from  greyish-white  to  violet  on  exposure  to 
direct  light  has  been  demonstrated  to  be  a  true  case 
of  reversible  phototropv.  H.  F.  Gillbe. 

Properties  of  resistance  cellules.  W.  Scislow- 
ski  (Bull.  Acad.  Polonaise,  1930,  A,  151— 158).— The 
method  used  was  that  of  previous  workers  (Rcboul,  A., 
1920, 1072;  1927, 604),  except  that  the  current  travers¬ 
ing  the  pastille  (mercuric  sulphate,  5 — 7  mm.  thick 
and  15  mm.  diam.)  was  measured  simultaneously  with 
the  intensity  of  radiation.  The  effect  varied  with  the 
material  of  the  electrodes.  With  silver  or  brass, 
radiation  was  emitted  only  when  the  perforated 
electrode  was  connected  with  the  anode;  with 
aluminium,  when  connected  with  either  pole,  but 
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much  more  strongly  when  this  was  the  cathode. 
Luminescence  is  visible  in  the  portion  of  the  pastille 
emitting  radiation,  at  pressures  below  12  cm.  of 
mercury,  increasing  as  pressure  decreases,  and  develop¬ 
ing  into  scintillation  below  6  cm.  Curves  showing 
variation  with  time  of  current,  and  of  intensity  of 
radiation,  for  the  different  electrodes,  and  for  current 
for  different  P.D.  are  given.  The  current  in  2 — 4  min. 
attains  a  maximum  which  increases  with  the  P.D., 
but  falls  to  approximately  the  same  limit  in  7 — S  min., 
irrespective  of  the  P.D.  C.  A.  Silberrad. 

Extinction  of  calcium  phosphors,  with  par¬ 
ticular  reference  to  mixed  phosphors.  P.  Ban- 
dow  (Ann.  Physik,  1930,  [v],  6, 434 — 457). — A  number 
of  CaS-Bi-a  phosphors  were  prepared  with  slight 
mollifications  of  temperature  and  cooling.  The 
addition  of  small  quantities  of  fluoride  to  these 
phosphors  gave  a  light-sum  three  times  as  great  as 
that  of  a  phosphor  containing  no  fluoride.  The  rate 
of  coooling  plays  an  unimportant  part  in  the  value  of 
the  light-sum.  The  values  of  the  maxima  of  the 
long-wave  extinction  of  these  CaS-Bi-a  phosphors 
do  not  seem  to  be  influenced  by  the  methods  of 
preparation,  although  other  properties  of  tho  phosphors 
are  considerably  affected. 

Calcium  oxide-sulphide  mixed  phosphors  are  com¬ 
pared  with  pure  phosphors.  The  total  light-sum  of 
mixed  phosphors  is  very  small.  The  Bi-a  light-sum 
in  oxide  phosphors  is  very  much  less  than  in  calcium 
sulphide,  but  with  Bi-a  the  colour  of  the  afterglow  of 
oxide  and  sulphide  centres  is  not  very  different.  In 
mixed  phosphors  (CaO  :  CaS=l  :  1)  the  sulphide 
extinction  is  diminished ;  each  of  the  oxide  centres  is 
increased  five  times  compared  with  the  trustworthy 
value  for  tho  pure  phosphor.  A  sulphide  phosphor 
prepared  in  an  atmosphere  of  sulphur  exhibits  the 
same  extinction  as  ordinary  calcium  sulphide.  The 
results  are  compared  with  those  obtained  by  previous 
investigators.  The  centres  create  a  mutual  impedance 
in  the  absorption  of  the  extinguishing  light.  Irre¬ 
spective  of  the  method  of  preparation,  all  phosphors 
having  the  same  central  configuration  give  identical 
values  of  extinction ;  these  values  are  also  independent 
of  the  total  light-sum  of  the  phosphor  and  of  the 
mutual  separation  of  neighbouring  centres.  The 
influence  of  the  excitation  state  of  different  centres  on 
each  other  has  been  considered.  Some  subnormal 
bismuth  phosphors  and  some  pure  and  mixed  copper 
phosphors  are  discussed.  W.  R.  Angus. 

Phosphorescence  of  gelatin  and  fluorescein  at 
low  temperatures.  K.  Ochiai  (Bull.  Chem.  Soc. 
Japan,  1930,  5,  203 — 209). — Gels  of  photographic 
gelatin  of  different  concentration  were  exposed  to  a 
reproducible  light  source  while  immersed  in  a  cryostat 
which  could  be  cooled  to  the  temperature  of  liquid  air. 
After  the  removal  of  the  light  source  the  duration  of 
the  period  of  phosphorescence,  determined  visually, 
increased  suddenly  for  all  gels  at  a  temperature  of 
220°  Abs.  and  further  cooling  had  no  effect.  Increas¬ 
ing  concentration  of  gelatin  raises  this  temperature. 
This  concentration  effect  is  correlated  with  the  manner 
of  freezing  of  the  gelatin.  Fluorescein  was  examined 
in  a  similar  manner  in  various  media,  chiefly  acidic 
substances .  The  phosphorescence  observed  is  ascribed 


to  the  presence  of  complex  compounds  in  the  media 
used.  J.  0.  Cutter. 

Luminescence  at  the  electrodes  during  electro¬ 
lysis.  M.  Fraymann  (Reeh.  et  Inv.,  1930,  11,  36— 
41 ;  Chem.  Zentr.,  1930,  i,  1902). — Three  phenomena 
are  differentiated  :  electrolytic  luminescence  confined 
to  a  thin  layer  surrounding  the  electrodes  and  affording 
a  continuous  spectrum,  electrolytic  sparking,  and 
cathodic  violet  luminosity.  The  last  two  depend 
on  the  presence  of  a  thin  gaseous  layer.  With 
sulphuric  acid  as  electrolyte  the  arc  spectrum  of  tho 
cathode  metal  and  the  C  and  F  lines  of  hydrogen 
may  be  observed.  A.  A.  Eldridgk. 

Ionisation  of  carbon  dioxide  by  electron 
impact.  H.  D.  Smyth  and  E.  C.  G.  Sttjeckelberg 
(Physical  Rev.,  1930,  [ii],  36,  472—477;  cf.  Kall¬ 
mann,  this  vol.,  514). — Using  an  improved  mass 
spectrograph,  of  glass  except  for  the  electrodes,  and 
designed  to  reduce  thermal  dissociation  to  a  minimum, 
the  products  of  ionisation  in  carbon  dioxide  were 
studied.  Primary  ions  wero  C02+,  CO +,  0+,  and  C+ 
appearing  at  14-4,  20-4,  19-6,  and  28-3  volts,  respec¬ 
tively;  a  secondary  product  was  02+  at  20-0  volts. 
Experimental  minimum  values  for  the  ionisation 
potentials  were  in  good  agreement  with  calculation. 

N.  M.  Bligh.  _ 

Ionisation  of  nitrous  oxide, and  nitrogen  di¬ 
oxide  by  electron  impact.  E.  C.  G.  Stueckelberg 
and  H.  D.  Smyth  (Physical  Rev.,  1930,  [ii],  36,  478 — 
481). — With  the  apparatus  previously  described 
(cf.  preceding  abstract)  the  products  of  ionisation  in 
nitrous  oxide  and  nitrogen  peroxide  were  investigated. 
In  the  latter  gas  N02+,  N+,  and  02+  were  found  as 
primary  ions;  owing  to  thermal  dissociation,  ionis¬ 
ation  potentials  could  bo  determined  only  approxi¬ 
mately.  In  nitrous  oxide  the  ionisation  potentials 
12-9,  16-3,  15-3,  and  21-4  were  found  for  the  primary 
ions  N20+,  0+,  NO+,  andN+,  respectively,  and  are  in 
good  agreement  with  calculated  values. 

N.  M.  Bligh. 

Effect  of  gas  pressure  on  photo-electric  con¬ 
ductivity  of  organic  dyes.  A.  Petrikaln  (Z. 
physikal.  Chem.,  1930,  B,  10,  9 — 21). — The  photo¬ 
electric  conductivity  of  solid  triphenylmethanc  dyes 
in  thin  layers  is  largely  dependent  on  the  nature  and 
pressure  of  the  gas  with  which  they  are  in  contact. 
The  conductivity  of  most  of  the  dyes  examined 
increased  as  the  gas  pressure  decreased,  and  was 
greater  in  hydrogen  than  in  oxygen  at  the  same 
pressure.  With  the  eosins  and  erythrosins,  however, 
the  conductivity  increased  with  increasing  pressure, 
and  was  greater  in  oxygen  than  in  hydrogen.  These 
effects  are  attributed  to  adsorption  of  gas  by  the  dye, 
and  if  the  conductivity  of  the  eosins  and  erythrosins 
is  assumed  to  be  directly  proportional  and  that  of  the 
other  dyes  inversely  proportional  to  the  amount  of 
gas  adsorbed,  the  results  correspond  with  the  require¬ 
ments  of  the  Freundlich  isotherm.  R.  Cuthill. 

Electrostatic  impedance  of  free  rotation.  L- 
Meyer  (Z.  angew.  Chem.,  1930,  43,  747— 749).— A 
brief  discussion  of  the  above  problem  with  special 
reference  to  the  experiments  of  Debyo  and  of  W  icr* 
on  a^-dichloroethane.  F.  G.  Tjryhorn- 
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Dielectric  constant  of  supercooled  sulphur  and 
of  some  solutions  of  sulphur.  S.  Rosental  (Bull. 
Acad.  Polonaise,  1930,  A,  247 — 248;  cf.  A.,  1929, 
242). — Allowing  for  an  error  in  the  density  of  molten 
sulphur,  its  polarisation  is  corrected  to  0-2628 — 
0-2030 ;  the  polarisation  of  soluble  sulphur  is  calculated 
to  be  approximately  0-318.  C.  A.  Silberrad. 

Electric  moments  of  some  organic  molecules  in 
benzene  solution.  A.  E.  Eide  and  O.  Hassel  (Tids. 
Kjemi,  1930,  10,  93 — 95). — A  series  of  results  of 
determinations  of  electric  moments  of  various  organic 
molecules  in  benzene  solution  is  given.  The  small 
value  obtained  for  p-nitrobcnzonitrile  (0-72  xlO'18) 
seems  to  be  due  to  a  negative  effect  of  the  nitrogen 
when  associated  with  carbon.  The  two  hydrobenzoins 
were  investigated  as  examples  of  two  compounds 
standing  to  each  other  in  the  relationship  of  meso- 
form  and  racemic  form.  The  moments  arc  almost 
the  same.  The  dipole  moment  of  p-chloroaniline  is 

2- 9 xlO-18,  whilst  the  calculated  value  is  about 

3- OxlO-18.  A.  J.  Mee. 

Electric  moments  of  organic  molecules.  IV. 

0.  Hassel  and  E.  N.eshagen  (Tids.  Kjemi,  1930, 10, 
81 — 84). — The  structure  of  ring  systems  is  discussed 
on  the  basis  of  the  electric  moments  of  the  molecules. 
Results  are  given  for  a  number  of  cyclic  compounds 
in  benzene  solution,  and  these  are  in  general  agree¬ 
ment  with  those  of  other  observers.  The  moments 
of  some  methylated  sugars  are  given,  but  from  these 
data  it  is  not  possible  to  arrive  at  any  accurate  con¬ 
clusions  concerning  the  structure  of  sugars.  For 
thiophen,  the  maximum  value  found  for  the  electric 
moment  was  0-63  X  10~18,  which  may  be  compared 
with  that  for  furan.  The  moment  of  carvone  is 
3- 17  x  10~18,  which  is  somewhat  different  from  that 
for  menthone  (2-80  X 10"18).  A.  J.  Mee. 

Dielectric  constant  of  carbon  dioxide  as  a 
function  of  temperature  and  density.  F.  G. 
Keyes  and  J.  G.  Kirkwood  (Physical  Rev.,  1930, 
[ii],  36,  754 — 761). — The  dielectric  constant  of  carbon 
dioxide  was  measured,  using  a  heterodyne  beat 
method,  for  a  wide  range  of  densities  at  temperatures 
of  35°,  70°,  and  100°,  and  for  the  liquid  at  0°.  The 
Clausius-Mosotti  function  is  independent  of  temper¬ 
ature,  but  increases  slowly  with  increasing  density. 

N.  M.  BLion. 

Electric  moments  of  certain  molecules.  H. 
MOller  and  H.  Sack  (Physikal.  Z.,  1930,  31,  815 — 
822). — Dilute  solutions  of  a  number  of  substances 
have  been  investigated  in  non-polar  solvents  (carefully 
dried  and  distilled  benzene  and  hexane),  using  an 
apparatus  which  is  fully  described.  A  table  is  given 
showing  the  concentrations,  the  densities,  dielectric 
constants,  refractive  indices,  molecular  polarisations, 
and  molecular  refract  ions  of  the  solutions.  The  values 
for  bromobenzene,  chlorobenzene,  and  methylene 
chloride  are  in  good  agreement  with  those  of  previous 
investigators.  Eight  organic  ^acetates  show  electric 
moments  of  the  same  order  of  magnitude.  The 
values  for  6  di-  and  tri-substituted  halogen  derivatives 
of  methane  are  discussed ;  the  agreement  with  the 
results  of  Mahanti  and  Das-Gupta  (A.,  1929,  994)  is 
not  good.  Cetyl  alcohol,  9-bromoanthracene,  and 
(rails-  and  cis-dichloroethylene  have  also  been 


measured.  Solutions  of  iodine  in  benzene  and  carbon 
disulphide  have  been  found  by  Williams  (A.,  1928, 
578)  to  possess  an  electric  moment  approximately 
1-2  x  10'18;  this  value  has  been  verified  for  a  benzene 
solution  (red  in  colour).  It  has  been  found  that 
solutions  of  iodine  in  hexane  and  cyclohexane  (violet 
in  colour)  have  a  zero  moment.  W.  R.  Angus. 

Dielectric  polarisation  of  liquids.  X.  Polaris¬ 
ation  and  refraction  of  the  normal  paraffins. 
R.  W.  Dornte  and  C.  P.  Smyth  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3546 — 3552). — Refractive  indices  and. 
mol.  refractions  at  20°,  dielectric  constants,  densities, 
and  polarisations  at  temperatures  between  —90°  and 
210°  of  the  normal  paraffins  in  the  series  pentane  to 
dodecane  are  tabulated.  An  approximately  linear 
increase  of  polarisation  with  rise  of  temperature, 
about  1%  per  100°  rise,  is  observed  in  all  cases.  The 
polarisation  of  the  CH2  groups  is  constant  throughout 
the  series.  The  electric  moments  arc  zero  within  the 
accuracy  of  experiment  and  it  is  concluded  that  the 
valenc}r  linkings  of  alkyl  radicals  have  no  polarity 
detectable  from  electric  moments  arising  from  them. 

J.  G.  A.  Griffiths. 

Dielectric  constant  of  liquid  bromine.  D. 
Doborzynski  (Bull.  Acad.  Polonaise,  1930,  A,  97 — 
111). — A  modification  of  the  resonance  method  of 
Jezewski  (J.  Phys.  Radium,  1920,  [vi],  3,  293)  was 
used.  The  dielectric  constant  (s)  thus  determined  is 
3-334±0-019  at  0°,  and  for  the  interval  0 — 53-8°  is 
1-0730+617-42/T  (T  in  Abs.).  These  results  differ 
by  about  3%  from  those  of  Anderson  (A.,  1928,  347). 
The  specific  polarisation,  p=(z— 1)w/(e+2),  where  v 
is  specific  volume,  is  given  by  pT=0-10307T-(-9-33S. 
Bromine  is  a  dipole  liquid,  with  moment  0-49  X  10-18. 

C.  A.  Silberrad. 

Influence  of  strong  electric  fields  on  the  di¬ 
electric  constants  of  liquids.  H.  Gun  derma  nn 
(Ann.  Physik,  1930,  [v],  6,  545 — 573). — Measurement 
of  the  dielectric  constant  of  a  number  of  liquids  and 
liquid  mixtures  by  the  Wien-Malsch  method  demon¬ 
strates  that  the  dielectric  constant  diminishes  with 
the  square  of  the  applied  field  strength,  in  .accordance 
with  the  Debye  theory.  For  liquids  of  high  dielectric 
constant  the  effect  is  less  than  is  required  by  the 
simple  theory,  whilst  for  mixtures  of  polar  liquids 
the  effect  is  anomalous  and  bears  no  direct  relationship 
to  the  dielectric  constant  of  the  components,  owing  to 
the  interaction  of  the  dipoles;  the  effect  is  entirely 
absent  from  benzene,  owing  to  its  freedom  from  dipoles. 
The  influence  of  concentration  on  mixtures  of  ethyl 
or  butyl  alcohol  with  benzene  shows  the  effect  with 
the  latter  to  be  in  accordance  with  the  Debye  theory, 
whereas  the  ethyl  alcohol  mixtures  arc  anomalous ; 
at  low  concentrations  too  high  values  are  obtained, 
whereas  at  high  concentrations  the  discrepancy  is 
in  the  reverse  direction.  Association  in  the  alcohol 
is  the  probable  cause  of  the  anomaly,  especially  as 
the  pure  alcohol  exhibits  a  much  smaller  effect  than 
theory  would  require.  H.  F.  Gillbe. 

Relationship  between  the  dielectric  and  optical 
properties  of  substances  having  the  sodium 
chloride  lattice.  J.  Errera  [with  B.  M.  Bloch] 
(Z.  Elektrochem.,  1930,  36,  818— 823).— The  total 
polarisation  of  the  alkali  metal  halides  increases  with 
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increase  of  the  at.  wt.  of  both  the  anion  and  the  dark  which  remain  constant  for  periods  up  to  48  lira. 


cation.  The  atomic  polarisation  has  been  calculated 
in  each  case  with  the  aid  of  Spangenberg’s  values  for 
the  electronic  polarisation.  The  proportion  of  the 
total  dielectric  constant  contributed  by  atomic 
vibrations  decreases  with  increase  of  the  at.  number 
of  the  anion,  and,  in  the  case  of  the  bromides  and 
iodides,  with  increase  of  that  of  the  cation;  the 
chlorides  and  fluorides  show  irregular  variations. 
Comparison  of  the  characteristic  infra-red  frequencies 
calculated  by  the  dispersion  formula  from  the  observed 
values  of  the  dielectric  constant  with  those  calculated 
by  Bom  on  the  theory  of  electrostatic  cohesion  permits 
the  determination  of  the  factor  p  of  the  infra-red 
term  of  the  dispersion  formula,  and  enables  also  the 
infra-red  branch  of  the  dispersion  curve  to  be 
constructed.  H.  F.  Gillbe. 

Electric  moments.  0.  Hassel  (Z.  Elektrochcm ., 
1930,  36,  735—737;  cf.  this  vol.,  979,  1093).— 
Measurements  have  been  made  of  the  moments  of 
two  kinds  of  polar  molecules  simultaneously  present 
in  solution  in  solvents  free  from  dipoles,  such  as 
benzene,  and  also  of  dipolar  substances  in  dilute 
solution  in  solvents  containing  dipoles.  For  the  first 
case  the  equation  c,P'A+o-{-cnP"A+o—l000[(e—l)[(c-r 
2)— (e'— l)/(e'-(-2)— (n2  -  l)/(n2  +  2)-(n'2-l)/(«'2  + 
2)]  where  cx  and  c2  are  the  concentrations  of  the 
two  solutes,  PA+ o  the  apparent  sum  of  the  atomic 
and  orientation  polarisations,  when  the  solutes  are 
present  separately,  and  e  and  e',  and  n  and  n'  are  the 
dielectric  constants  and  refractive  indices  of  the 
solutions  and  solvents,  respectively,  has  been  derived. 
Comparison  of  the  value  of  the  left-hand  side  of  the 
equation,  calculated  from  measurements  of  the 
moments,  with  that  of  the  right-hand  side,  calculated 
from  measurements  of  e  and  n,  shows  that  in  general, 
and,  e.g.,  for  benzene  solutions  of  chloroform  contain¬ 
ing  chlorobenzene,  the  moments  of  the  two  solutes 
have  no  disturbing  influence  on  one  another;  the 
reverse  is  true  for  benzene  solutions  of  chloroform 
containing  ether.  In  view  of  the  general  absence  of 
such  a  disturbing  factor  the  possibility  of  employing 
solvents  containing  dipoles  in  the  measurement  of 
electric  moments  has  been  investigated ;  provided 
that  certain  precautions  in  the  choice  of  solvents  bo 
taken,  the  procedure  yields  satisfactory  results. 

H.  F.  Gillbe. 

Variation  of  the  ionisation  current  in  ceresin 
with  temperature.  D.  N.  Nasledov  and  P.  V. 
SciiARAVSici  (Ann.  Physik,  1930,  [v],  6,  574— 5S0).— 
The  variation  with  temperature  of  the  ionisation 
current  in  ceresin  (A.,  1929,  1356;  this  vol.,  984)  at 
an  applied  potential  of  985  volts  is  expressed  by  the 
equation  IT— I0a"r,  where  IT  is  the  current  at  T°  and 
<i  is  a  constant.  The  quantity  of  electricity  furnished 
by  the  dielectric  also  increases  with  rise  of  temperature, 
indicating  that  the  current  effect  is  due  primarily  to 
an  increase  of  ionisation  at  the  higher  temperature. 

H.  F.  Gillbe. 

Passage  of  electric  current  through  solid 
paraffin  in  the  dark  and  during  irradiation  by 
AT-rays.  V.  M.  Tutschkevitscii  (Ann.  Physik, 
1930,  [v],  6,  G22 — 636). — Time-current  curves  show' 
the  existence  of  residual  currents  in  paraffin  in  the 


after  the  application  of  the  E.M.F.  The  relationship 
between  the  current  at  any  time  and  the  applied 
potential  is  not  linear  for  short  times,  although  it 
becomes  nearly  linear  at  13  min.  after  the  time  of 
application;  the  polarisation  E.M.F.  is  therefore 
proportional  to  the  applied  potential  only  when  the 
former  has  attained  its  maximum  value.  Both  for 
conduction  in  the  dark  and  during  irradiation  the 
similarity  principle  of  Kurtschatov  has  been  verified 
for  paraffin  thicknesses  between  5  and  20  mm.  On 
irradiation  by  X-rays  after  the  steady  state  has  been 
attained,  the  current-time  curve  rises  rapidly  to  a 
constant  value,  and  is  not  influenced  by  further 
irradiation,  indicating  that  the  conduction  is  not  a 
surface  phenomenon.  As  observed  by  Nasledov  and 
Scharavski  for  ceresin  (A.,  1929,  1356)  the  ionisation 
current  of  paraffin  is  independent  of  the  period  between 
the  application  of  the  field  and  the  commencement  of 
the  irradiation,  and,  further,  Ohm’s  law  is  valid 
during  the  irradiation  for  all  thicknesses  of  the 
dielectric.  H.  F.  Gillbe. 

Magnetic  birefringence  of  phenol,  naphthalene, 
and  phenanthrene  liquefied  by  fusion.  C. 
Salceanu  (Compt.  rend.,  1930,  191,  487—488).— 
The  author’s  method  (this  vol.,  668)  has  been  applied 
to  the  measurement  at  47 — 169°  of  (1)  the  ratio 
(P?/Pl/)  of  the  birefringences  of  phenol,  naphthalene, 
and  phenanthrene  for  the  green  and  yellow  mercury 
lines;  (2)  the  ratio  of  the  latter  value  to  the  bire¬ 
fringence  of  nitrobenzene  (at  20°);  (3)  the  Cotton- 
Mouton  constant  (Cm)  taking  the  value  2-46  xlO'12 
for  nitrobonzeno  at  20° ;  (4)  the  quotient  Gm  /density. 
The  values  Pg/Pi/= 1-045  (phenol  at  49°),  1T0  (naph¬ 
thalene  at  106°),  and  1-075  (phenanthrene  at  104°) 
were  found,  p  increases  with  increase  in  the  number 
of  benzene  nuclei  in  the  molecule,  but  decreases  only 
slightly  with  rise  in  temperature,  the  resulting 
curves  (straight  lines  for  phenol  and  phenanthrene) 
being  characteristic  of  the  normal  thermal  variation 
of  p.  J.  Grant. 

Refractivity  of  anhydrous  alkali  hydrogen 
phthalates.  E.  Widmer  (Z.  Krist.,  1930,  72,  442— 
446;  Chcm.  Zcntr.,  1930,  i,  1900— 1901).— The 
potassium  salt  is  abnormal ;  optical  data  are  recorded. 

A.  A.  Eldridge. 

Light  refraction  and  mol.  volume  of  crystalline 
salts.  W.  Herz  (Z.  anorg.  Chcm.,  1930,  191, 
320 — 321). — For  12  univalent  halides  the  mol.  volume 
calculated  from  the  refraction  data  of  the  solid  salt 
(F„)  is  compared  with  the  mol.  volume  obtained  by 
addition  of  the  ionic  volumes  (F,).  The  ratio  F, :  F„ 
has  a  value  between  1-3  and  2-1.  0.  J.  Walker. 

Geometrical  configuration  of  molecules  show¬ 
ing  a  structural  group  periodicity.  R.  0.  Herzog 
and  O.  Kratky  (Naturwiss.,,  1930,  18,  732 — 734).— 
A  macro-molecule  is  dofined  as  a  complex  formed  of 
principal  valency  chains  or  rings  characterised  by  a 
periodicity  in  their  structure.  The  repetition  of  a 
group  occurs  at  constant  intervals  (a  binding  group) 
and  between  these  periodical  groups  lio  groups  either 
identical  or  chemically  related  (a  structural  group 
kernel).  The  binding  group  divides  into  two  parts, 
the  halves  of  two  neighbouring  ones  going  with  the 
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structural  group  kernel  to  form  the  structural  group 
itself.  One-,  two-,  and  three-dimensional  molecules 
arc  differentiated  depending  on  the  form  of  the  line 
skeleton  obtained  by  uniting  the  centres  of  gravity 
of  neighbouring  structural  groups.  For  a  one- 
dimensional  molecule  it  is  a  single  line,  for  a  two- 
dimensional  molecule  the  lines  are  on  a  singlo  surface. 
All  other  cases  are  three-dimensional. 

J.  E.  Mills. 

Geometrical  configuration  of  the  molecules 
showing  structural  group  periodicity.  R.  0. 
Herzog  and  0.  Kratky  (Naturwiss.,  1930,  18, 
788). — The  authors’  definition  of  the  binding  groups 
(ef.  preceding  abstract)  is  supplemented,  periodically 
recurring  groups  which  are  homologous  or  isomerio 
being  differentiated  from  those  which  are  identical 
with  one  another.  P.  W.  Clutterbuck. 

Representation  of  the  dynamic  properties  of 
molecules  by  mechanical  models.  C.  F.  Ketter- 
ing,  L.  W.  Shutts,  and  D.  H.  Andrews  (Physical 
Rev.,  1930,  [ii],  36,  531 — 543). — Assuming  that  the 
intramolecular  forces  lie  along  lines  associated  with 
the  chemical  linkings,  and  that  for  small  vibrations 
they  obey  Hooke’s  law  and  have  the  mechanical 
character  of  spiral  springs,  models  have  been  con¬ 
structed  for  some  of  the  simpler  non-polar  molecules, 
the  forces  and  masses  being  represented  by  steel  balls 
and  spiral  springs.  The  characteristic  frequencies 
correspond  closely  with  those  observed  in  Raman 
spectra,  and  the  Raman  lines  can  bo  identified  with 
definite  types  of  motion  of  particular  atoms  in  the 
molecule,  in  agreement  with  the  view  that  Raman 
lines  correspond  closely  with  characteristic  funda¬ 
mental  molecular  frequencies.  N.  M.  Bligh. 

Elastic  character  of  the  homopolar  chemical 
linking.  R.  C.  Yates  (Physical  Rev.,  1930,  [ii],  36, 
555 — 562;  cf.  preceding  abstract). — Mathematical. 
Dynamical  equations  of  motion  are  sot  up  for  systems 
of  three  particles,  assuming  the  forces  of  restitution  to 
be  elastic.  Calculated  wave-numbers  for  the  molecules 
C02,  CS2,  CH2Cla,  and  EtOH  are  compared  with 
observed  data  from  Raman  spectra,  and  fair  agreement 
is  obtained.  N.  M.  Bligh. 

Small  vibrations  of  six  particles  in  a  system 
analogous  to  the  benzene  ring.  R.  C.  Yates 
(Physical  Rev.,  1930,  [ii],  36,  563 — 567 ;  cf.  pre¬ 
ceding  abstract). — Mathematical.  The  system  of  six 
particles  is  allowed  to  vibrato  under  certain  restric¬ 
tions,  assuming  an  elastic  nature  for  the  restoring 
forces.  Frequencies  of  vibration  are  obtained  and 
compared  with  Raman  data.  N.  M.  Bligh. 

Modern  molecular  theories.  H.  A.  Kramers 
(Chcm.  Wcckblad,  1930,  27,  406 — 411). — The  earlier 
theories  of  molecular  structure  are  reviewed  and  the 
manner  in  which  modem  ideas  of  quantum  mechanics 
have  dcvelopcyl  is  discussed.  H.  F.  Gillbe. 

Quantum  theory  of  homopolar  compounds. 
W.  Heitler  (Z.  Elektrochcm.,  1930,  36,  640—641). 
— Chemical  combination  and  valency  are  interpreted 
in  terms  of  atomic  structure.  The  significance  of 
energy  of  activation  is  demonstrated  by  consider¬ 
ation  of  the  forces  operating  when  the  hydrogen 
atoms  in  the  hydrazine  molecule  are  removed  to  infinito 


distance,  and  when  they  again  approach  the  nitrogen 
residue.  *  H.  F.  Gillbe. 

Quantum  theory  of  the  double  linking  and  its 
stereochemical  relationships.  E.  Huckel  (Z. 
Elcktrochem.,  1930,  36,  641 — 645). — The  nature  of 
the  double  linking  is  described  in  terms  of  the  electronic 
configuration  of  the  component  atoms,  and  the  modern 
view  is  compared  with  the  earlier  tetrahedral  con¬ 
ception  of  van ’t  Hoff.  H.  F.  Gillbe. 

Nature  of  extramolecular  forces.  D.  II. 
Andrews' (Coll.  Symp.  Ann.,  1930,  7,  119—128).— 
Comparison  of  observed  and  calculated  values  of 
specific  heat  indicates  that  the  attractive  force  around 
the  molecule  of  an  organic  compound  becomes  small, 
and  insufficient  to  hold  two  molecules  together,  when 
the  molecules  havo  been  displaced  from  their  normal 
positions  in  the  lattice  by  a  distance  comparable  with 
the  diameter  of  a  carbon  atom.  Purely  chemical 
forces  cannot  extend  over  a  sufficiently  great  distance 
to  produce  a  multimolecular  adsorbed  layer. 

Chemical  Abstracts. 

Division  and  calculation  of  the  parachor.  A. 
Sippel  (Ber.,  1930,  63,  \B],  2185— 2188).— The 
parachor  P  of  a  compound  Cu.HcOJ,'Nt  may  bo  calcul¬ 
ated  from  the  expression  P = wc2 -f-  xh2 + yo.2  -f  cn2  -f- 
23-2.  The  new  constants,  e,,  h2,  o2,  w2,  can  bo  calcul¬ 
ated  from  any  non-cvclic  compounds  without  refer¬ 
ence  to  the  mode  of  linking.  Increments  aro  taken 
into  account  only  with  cyclic  structures,  and  are 
always  negative  (three,  four,  five,  and  six  members 
have  the  values  —6-5,  —11-6,  — 14-7,  — 17-1,  respect¬ 
ively).  The  method  of  calculation  accords  with 
experience  except  in  the  cases  of  mercury  and  the 
thallous  compound  of  ethyl  acetoacotato.  If  the 
atomic  constants  arc  increased  by  23-2,  the  expression 
becomes  P—icc3+xh3-\-yo3-Tzn3— 23,2u  and  the  factor 
v  is  the  number  of  linkings  in  a  non-cyclic  compound 
with  w-\-x-\-y-\-z  atoms.  For  cyclic  compounds  the 
value  of  v  increases  by  1  for  each  ring  present.  If 
23-2  for  each  pair  of  external  electrons  is  subtracted 
from  the  atomic  constants  calculated  by  the  modified 
equation,  the  “  core  constants  ”  of  the  atoms  are 
obtained.  The  new  possibilities  of  division  show 
that  the  octet  rule  is  not  necessarily  a  guiding  principle. 

For  practical  purposes  the  first  modified  mode  of 
calculation  is  recommended  on  account  of  its  extreme 
simplicity.  The  value  of  the  parachor  lies  essentially 
in  the  detection  of  ring  formation  and  in  the  examin¬ 
ation  of  molecular  formula?  in  particular  instances. 

H.  Wren. 

Theory  of  molecular  forces  in  dipole  gases. 
H.  Marcenau  (Z.  Physik,  1930,  64,  584—597).— 
Theoretical.  London’s  method  is  used  to  calculate 
tho  exchange  energy  of  rigid  rotating  dipoles  in 
different  energy  levels,  and  from  this  the  second 
virial  coefficient  for  low  temperatures  is  determined. 

.  Polarisable  and  quadrupolc  molecules  arc  also  con¬ 
sidered.  In  all  cases  the  quantum  value  of  this 
virial  coefficient  coincides,  at  sufficiently  high  tom- 
peratures,  with  the  classical  value. 

A,  B.  D.  Cassie. 

Aromatic  disulphides  and  Sugden’s  parachors. 
IV.  S.  S.  Bhatnagar  and  B.  Singh  (J.  Indian  Chem. 
Soc.,  1930,  7,  663 — 60S). — The  following  parachors 
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were  determined  from  density  and  surface  tension 
measurements  made  at  various  temperatures  in  tho 
fused  state  :  diphenyl  disulphide,  477-9 ;  4  :  4'-di- 
chlorodiphenyl  disulphide,  550-6 ;  4  :  4'-dibromodi- 
phcnyl  disulphide,  575-9;  di-p-tolyl  disulphide, 
552-9 ;  4  :  4'-dimethoxydi-m-tolyl  disulphide,  666-1 ; 
di-P-naphthyl  disulphide,  689-6 ;  dibenzyl  disulphide, 
557-1,  and  2  : 2'-dinitrodibenzyl  disulphide,  665-7. 
These  values  are  in  good  agreement  with  those 
calculated  for  the  structure  (-SR)2.  H.  Burton. 

X-Ray  examination  of  higher  normal  primary 
alcohols.  T.  Malkin  (J.  Amer.  Clicm.  Soc.,  1930, 
52,  3739—3740;  cf.  this  vol.,  1161).— Crystals  of 
normal  primary  alcohols  containing  numbers  of 
carbon  atoms  between  12  and  25,  inclusive,  per 
molecule  have  long  spacings  which  increase  with 
number  of  carbon  atoms  and  may  be  arranged  in 
two  linear  scries.  Molecules  with  less  than  18  or  an 
odd  number  of  carbon  atoms  belong  to  one  series  in 
which  the  chains  of  carbon  atoms  are  vertical,  whilst 
molecules  with  an  even  number  of  carbon  atoms 
greater  than  16,  inclusive,  constitute  the  other  series 
in  which  tho  long  axes  of  the  molecules  aro  tilted  at 
an  angle  of  55°  40'.  Thus  the  Clc  and  C18  alcohols 
oxhibit  both  spacings.  The  alcohols  crystallise  in 
double  molecules  with  the  hydroxyl  groups  in  juxta¬ 
position.  J.  G.  A.  Griffiths. 

Corresponding  state  of  maximum  surface 
tension  of  saturated  vapours.  J.  L.  Shereshef- 
sky  (J.  Physical  Chem.,  1930,  34,  1947 — 1950). — 
The  surface  tension  of  a  saturated  vapour  is  con¬ 
nected  with  temperature  by  the  expression  d  log  p„/ 
tfT=0-4343/[Tc(l-TM/Te)],  where  Tm  is  the  absolute 
temperature  at  which  the  surfaco  tension  of  the 
saturated  vapour  is  a  maximum  and  p„  is  the  density 
of  the  saturated  vapour.  For  all  substances  TmjTc 
is  0-910,  and  d  log,  pvfd  logc  T  is  a  universal  constant 
10-1.  L.  S.  Theobald. 

Determination  of  crystallite  orientation.  G. 
Tammann  (Inst.  Metals,  Sept.  1930.  Advance  copy. 
45  pp.). — The  three  principal  methods  used  at  present 
for  the  determination  of  the  orientation  of  tho 
crystallites  in  metals  arc  described  and  their  relative 
value  in  certain  cases  is  discussed.  Recent  work  on 
tho  crystallographic  behaviour  of  numerous  metals 
during  mechanical  working  and  heat  treatment  is 
reviewed  in  detail  and  critically  discussed. 

A.  R.  Powell. 

Lattice  distortion  as  a  factor  in  the  hardening 
of  metals.  W.  L.  Fink  and  K.  R.  van  Horn 
(Inst.  Metals,  Sept.,  1930.  Advance  copy.  7  pp.).— 
Measurements  of  the  Rockwell  hardness  .and  examin¬ 
ation  of  the  X-ray  diffraction  patterns  of  an  externally 
stressed  aluminium  alloy  and  of  an  a-brass  show  that 
lattice  distortion  can  be  accompanied  by  an  appreci¬ 
able  decreaso  in  hardness.  Thus  for  duralumin 
the  decrease  of  hardness  rises  with  increasing  stress 
to  a  maximum  of  6-S%  at  the  elastic  limit,  whilst 
the  diffraction  rings  become  gradually  broader.  In 
some  cases  distortion  of  the  lattice  caused  by  stresses 
set  up  during  quenching  does  not  produce  a  harden¬ 
ing  effect,  and  in  other  cases  lattice  distortion 
Teaches  a  maximum  and  partly  disappears  before 


the  maximum  hardness  is  reached  during  the  process 
of  age-hardening.  A.  R.  Powell. 

Simple  graphical  method  of  interpreting 
Debye-Scherrer  diagrams.  W.  Eulitz  (Z.  Physik, 
1930,  64,  452 — 457). — It  is  shown  how,  by  use  of  a 
nomograph,  Debye-Scherrer  diagrams  due  to  cubic 
cx-ystals  are  readily  interpreted.  A.  B.  D.  Cassie. 

Determination  of  the  inner  structure  of  liquids 
by  means  of  Arrays.  P.  Debye  and  H.  Menke 
(Pliysikal.  Z.,  1930,  31,  797 — 798). — Knowledge  of 
the  intensity  of  the  radiation  scattered  when  a  liquid 
is  irradiated  with  X-rays  and  of  the  probability  of 
two  atoms  of  a  monatomic  liquid  being  in  a  unit 
volume  has  been  used  in  determining  the  inner 
structure  of  mercury.  The  distances  from  a  central 
atom  can  bo  obtained  from  tho  values  of  tho  prob¬ 
ability  factor.  W.  R.  Angus. 

Metastability  of  matter.  E.  Cohen  [with  H. 
Addink]  (Z.  Elektrochem.,  1930,  36,  726—727).— 
Red  and  yellow  lead  monoxides  are  ill-defined  mixtures 
of  two  modifications.  Pure  specimens  of  tho  red 
form,  which  is  stable  up  to  587°,  and  of  the  yellow 
form,  which  is  stable  at  lower  temperatures,  have 
boon  prepared.  H.  F.  Gillbe. 

Interferometric  determination  of  the  structure 

of  individual  molecules.  P.  Debye  (Z.  Elektro¬ 
chem.,  1930,  36,  612 — 615). — Tho  theory  of  the  deter¬ 
mination  of  molecular  structure  by  the  X-ray  inter¬ 
ferometer  is  described,  and  measurements  with 
organic  compounds  such  as  the  four  chlorinated 
derivatives  of  methane  are  cited  in  illustration  of  the 
method.  H.  F.  Gillbe. 

Pure  crystalline  iron  for  the  study  of  ferro¬ 

magnetism.  W.  Gerlach  (Fcstschr.  Hcraeus, 
1930,  27—33;  Clicm.  Zentr.,  1930,  i,  2223).— A 
discussion.  A.  A.  Eldridge. 

Crystalline  structure  of  hydrogen  sulphide  and 
of  hydrogen  selenide.  G.  Natta  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  679—684,  749— 754).— A  form 
of  X-ray  spectrograph  applicable  to  tho  examination  of 
substances  having  very  low  m.  p.  is  described.  A  fine 
filament  of  the  substance  is  obtained  on  a  capillary  tube 
which  forms  the  lower  extremity  of  a  Dewar  vessel 
containing  liquid  ammonia  or  liquid  air  by  plunging 
the  capillary  into  the  liquid  or  gaseous  substance. 
The  Dewar  vessel  is  then  mounted  so  that  the  cooled 
capillary  tube  has  its  axis  parallel  with  that  of  the 
camera.  By  these-  means  hydrogen  sulphide  was 
examined  and  found  to  crystallise  in  a  cubic  lattice, 
with  an  elementary  cell  of  edge  5-778±0-003  A., 
containing  4  mols. ;  hydrogen  sulphide  has  1-166. 
Tho  intensities  of  the  spectral  lines  for  this  substance 
agree  with  those  calculated  on  tho  basis  of  an  ionised 
moleculo. 

Hydrogen  selenide  at  —170°  has  a  cubic  structure, 
with  an  edge  of  6-020±0  005  A.  Th&  unit  cell,  of 
volume  218-2 x  10~24  c.e.,  contains  4  mols.;  dnic, 
2-456.  Perfect  isomorphism  is  to  be  anticipated 
between  these  two  hydrides  in  consequence  of  their 
identical  crystal  structure  (tluorite  typo;  space- 
group  Ol)  and  their  approximately  equal  cell  dimen¬ 
sions.  As  in  the  case  of  hydrogen  sulphide,  the 
calculated  intensities  of  tho  spectral  lines  of  hydrogen 
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selenide  agree  best  with  the  experimental  ones  when 
they  are  derived  on  the  basis  of  an  ionised  molecule. 

F.  G.  Tryhorn. 

Carbides.  I.  Crystal  structure  of  the  carb¬ 
ides  MeC2.  M.  von  Stackelberg  (Z.  physikal. 
Chem.,  1930,  B,  9,  437 — 475). — The  crystal  structures 
of  the  derivatives  CaC2,  SrC2,  LaC2,  CcC2,  PrC2, 
NdC2,  ThC2,  NaHC2,  and  KHC2  have  been  determined 
by  the  powder  method.  The  evidence  indicates  a 
tetragonal  face-centred  lattice  with  4  mols.  in  the 
elementary  cell.  The  lattice  constants  arc  tabulated. 
The  structures  of  ThC2,  CaC2,  NaHC2,  and  KHC2  in 
particular  are  discussed  with  respect  to  the  arrange¬ 
ment  of  the  atoms  in  the  primary  cell. 

J.  W.  Smith. 

Crystal  grating  of  iron  silicide,  FeSi.  H. 
JIoller  (Naturwiss.,  1930,  18  ,  734 — 735). — X-Ray 
measurements  on  iron  silicide  by  the  Dcbye-Scherrer 
method  showed  that  the  atoms  arc  arranged  in  a 
single,  cubic  translation  grating  with  a  side  of  4-467  A. 
Tho  intensity  and  intensity  distribution  were  measured 
and  results  were  obtained  in  good  agreement  with 
calculated  values.  From  tho  values  of  the  intensity 
tho  atomic  separations  of  Fo — Si,  Fo— Fe,  and  Si— Si 
were  found  to  bo  approximately  2-34,  2-74,  and 
2-76  A.,  respectively.  W.  R.  Angus. 

Structure  of  cementite.  S.  Shimuba  (Proc. 
Imp.  Acad.  Tokyo,  1930,  6,  269— 271).— The  crystal 
structures  of  cementite  and  spiegeleisen  were  investig¬ 
ated  by  X-ray  examination  by  the  Bragg,  Laue, 
Debye-Scherrer,  and  the  rotating-crystal  methods. 
It  was  confirmed  that  the  two  structures  are  the  same 
except  for  a  slight  contraction  in  the  lattice  constants 
of  spiegeleisen.  The  structural  data  are  given. 

W.  Good. 

Relation  between  crystal  structure  and  atomic 
properties  in  metallic  compounds  of  the  trans¬ 
ition  elements.  A.  Westgren  (Svensk  Kem. 
Tidskr.,  1930,  42,  193 — 203). — A  theoretical  discus¬ 
sion  of  tho  relationships  between  crystal  structure 
and  atomic  properties  shown  by  the  nitrides,  carb¬ 
ides,  borides,  and  hydrides  of  Bohr’s  transition 
elements,  and  also  by  the  metallic  alloys  formed  by 
them.  H.  F.  Harwood. 

Internal  structure  of  solid  salts  of  oxy-acids  at 
high  temperatures.  I.  Theoretical  foundations. 
II.  Tungstates  and  molybdates  of  bivalent 
metals.  W.  Jander  (Z.  anorg.  Chem.,  1930,  192, 
2.36 — 294,  295 — 316). — I.  A  discussion  of  the  lattice 
structure  and  reactivity  in  the  solid  state  of  salts  of 
oxy-acids  leads  to  the  conclusion  that  it  is  probable 
that  at  high  temperatures  these  salts  have  the 
■'  double-oxide  ”  lattice,  i.e.,  the  oxygen  atoms  arc  so 
placed  relatively  to  the  other  atoms  that  tho  effective 
constituents  of  the  lattice  are  largely  the  acid  and 
basic  oxides,  instead  of  the  atoms  or  ions,  as  at  lower 
temperatures. 

II.  This  supposition  has  been  verified  for  various 
molybdates  and  tungstates  from  the  results  of 
measurements  of  the  conductivity  in  the  solid  state 
at  600—1100°,  taken  in  conjunction  with  the  results 
of  diffusivity  and  reactivity  measurements  previously 
reported  (this  vol.,  1006).  Nickel,  zinc,  and  man¬ 
ganous  tungstates,  and  probably  also  magnesium 


tungstate,  are  purely  electronic  conductors,  and  their 
diffusivity  and  reactivity  point  conclusively  to  the 
double-oxide  lattice.  Cadmium  tungstate,  on  the 
other  hand,  is  a  mixed  conductor,  and  its  lattice 
possibly  contains  both  ions  and  the  oxides.  The 
lattices  of  the  tungstates  and  molybdates  of  calcium, 
strontium,  and  barium  appear  to  be  purely  ionic, 
even  at  1100°.  Magnesium,  zinc,  manganous,  and 
nickel  molybdates,  however,  probably  have  the 
double-oxide  lattice,  although  conductivity  data  are 
not  available.  R.  Cuthell. 

Crystal  structure  of  sodium  perchlorate. 
W.  H.  Zaciiariasen  (Z.  Krist.,  1930,  73,  141—146; 
Chem.  Zentr.,  1930,  i,  2684). — The  rhombic  unit  cell, 
containing  4  mols.,  has  a  6-48,  b  7-06,  c  7-08  (±0-02) 
A.;  space-group  V)J.  A.  A.  Eldridge. 

Crystal  structure  of  sodium  uranyl  acetate. 
W.  F.  de  Jong  (Physica,  1930, 10,  101—108;  Chem. 
Zentr.,  1930,  i,  2684). — The  unit  cell  has  a  10-960J; 
0-005  A.  A.  A.  Eldridge. 

Isomorphism  and  chemical  homology.  P.  C. 
Ray  (Nature,  1930,  126,  310 — 311). — From  a  con¬ 
sideration  of  the  ionic  radii  of  certain  elements  and 
other  factors,  predictions  of  cases  of  isomorphism  are 
possible.  Sarkar  has  obtained  further  examples  of 
isomorphism  of  the  ion  P03F  with  the  sulphate 
ion.  The  following  compounds  have  been  isolated  : 
MS04,(NH4),P03F,6H20,  where  M  is  Ni,  Cu,  Co, 
Zn,  Mn,  or"  Mg;  MP03F,(NH4)2P03F,6H20,  where 
M  is  Ni  or  Co,  isomorphous  with  the  double  sulph¬ 
ates  of  Locke;  NiP03F,7H20,  CuP03F,5H20,  and 
CoP03F,6H20  isomorphous  with  the  corresponding 
sulphates ;  and  (NH4)2P03F,A12(S04)3,24H20  and 
(NH4)2P03F,A12(P03F)3,  24H20  isomorphous  with  the 
alums.  "  L.  S.  Theobald. 

Structure  of  thortveitite,  S^S^O,.  W.  H. 
Zachariasen  (Z.  Krist.,  1930,  73,  1 — 6;  Chem. 
Zentr.,  1930,  i,  2230). — Tho  monoclinic  unit  cell, 
which  contains  2  mols.,  has  a  6-56,  b  S-58,  c  4-74  A. ; 
3  103°  8' ;  space-group  C% i.  A.  A.  Eldridge. 

Structure  of  titanite.  W.  H.  Zachariasen  (Z. 
Krist.,  1930,  73,  7— 16;  Chem.  Zentr.,  1930,  i,  2230). 
— The  monoclinic  unit  cell,  which  contains  4  mols. 
of  CaTiSi05  (the  composition  varies;  the  possibility 
of  isomorphous  replacement  is  discussed),  has  a  6-55± 
0-01,  b  8-70,  c  7-43^0-01  A.,  j3  119°  43';  space-group 
0%.  A.  A.  Eldridge. 

Crystal  structure  of  pseudobrookite.  L.  Paul¬ 
ing  (Z.  Krist.,  1930,  73,  91—112;  Chem.  Zentr., 
1930,  i,  2230). — The  rhombic  unit  cell  has  a  9-79, 
b  9-93,  c  3-725  A. ;  space-group  FJ7.  The  formula 
Fc2Ti05  accords  with  the  structure.  The  formula 
Fe4Ti3012,  obtained  by  analysis,  is  attributed  to  the 
presence  of  rutile.  A.  A.  Eldridge. 

Lattice  constants  of  ammonium  cryolite.  G. 
Menzer  (Z.  Krist.,  1930,  73,  113;  Chem.  Zentr., 
1930,  i,  2230).— The  cubic,  face-centred  lattice  has 
a*.  8-90^0-003  A. ;  space-group  T2  or  T;,.  The  unit 
cell  contains  4  mols.  A.  A.  Eldridge. 

Crystal  structure  of  phenacite,  Be2Si04,  and 
willemite,  21128104.  W.  L.  Bragg  (Z.  Krist.,  1930, 
72,  518—528;  Chem.  Zentr.,  1930,  i,  1917).— The 
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structure  is  discussed  and  the  co-ordinates  of  the 
beryllium  atoms  are  calculated.  The  space-group  of 
phonacite  is  C'i*.  A.  A.  Eldridge. 

Crystallographic  relations  between  potassium 
and  ammonium  dichromates.  B.  Gossner  and 
F.  Mgssgnug  (Z.  Krist.,  1930,  72,  476 — 481 ;  Cliem. 
Zentr.,  1930,  i,  1913). — -The  dimensions  of  the  unit 
cells,  containing  4  mols.,  are,  respectively  :  potassium 
diehromate  (triclinic),  a  7-50,  b  7-38,  c  13-40  A., 
a  82'  O',  (3  96°  13',  y  90°  51';  ammonium  diehromate 
(monoclinic),  a  7-7S,  b  7-54,  c  13-27  A.,  p  93°  42'. 
The  latter  has  space-group  Ct/,.  The  substances  are 
not  isomorphous.  A.  A.  Eldridge. 

Natural  and  artificial  domeykite.  F.  Machat- 
soiiki  (Zentr.  Min.  Geol.,  1930,  A,  19 — 36;  Cliem. 
Zentr.,  1930,  i,  191S). — Crystals  of  composition  Cu3As, 
prepared  by  passing  arsenic  vapour  over  copper, 
have  a  7-200,  c  7-478  A.,  d  7-9,  6  mols.  in  the  unit 
coll ;  the  substance  is  identical  with  unfused  natural 
domeykite.  Neither  substance  is  isomorphous  with 
dyskrasite,  Ag3Sb.  A.  A.  Eldridge. 

Crystal  structure  and  chemical  composition  of 
the  monoclinic  amphiboles.  B.  R.  Warren  (Z. 
Krist.,  1930,  72,  493 — 517;  Chem.  Zentr.,  1930,  i, 
1917 — 1918). — The  structure  of  tremolitc  is  typical. 
The  following  values  for  a,  b,  and  c  (A.)  are  recorded  : 
tremolitc  9-78,  17-8,  5-26 ;  kupfferite  9-7,  17-8,  5-25 ; 
actinolite  9-8,  17-9,  5-27 ;  hornblende  9-8,  17-9,  5-28 ; 
griinerite  9-4,  17-9,  5-27.  The  space:group  is  C%. 

A.  A.  Eldridge. 

Chemical  and  X-ray  study  of  silicates.  Horn¬ 
blende  group.  B.  Gossner  and  F.  Spielberger 
(Z.  Krist.,  1929,  72,  111—142;  Cliem.  Zentr.,  1930, 
i,  2532— 2533).— Arfvedsonite  has  o  9-87,  b  18-31, 
c  5-33  A. ;  barkevikitc  has  a  9-92,  b  18-30,  c  5-33  A. ; 
ldirsutitc  has  a  9-85,  b  18-17,  c  5-39  A.  The  unit 
cells  contain  4  mols.  .‘Enigmatite  and  cossyritc  are 
closely  related.  A.  A.  Eldridge. 

Crystalline  hydrates  of  mellitates  and  their 
significance  in  the  theory  of  the  combination  of 
water  of  crystallisation.  M.  A.  Rakusin  (Z. 
Krist.,  1930,  73,  270—273;  Cliem.  Zentr.,  1930,  i, 
2680). — A  discussion.  A.  A.  Eldridge, 

Stability  of  salt  hydrates.  K.  Fajans  (Z.  Krist., 
1930,  73,  273—274;,  Chem.  Zentr.,  1930,  i,  2680).— 
A  discussion  (cf.  preceding  abstract). 

A.  A.  Eldridge. 

Atopite  and  mauzeliite.  F.  Machatschki  (Z. 
Krist.,  1930,  73,  159 — 175;  Chem.  Zentr.,  1930,  i, 

2713) .— Atopite,  (Ca,Mn,Na2)Sb207,  face-centred,  has 

a  10-2674^0-008  A.,  with  8  mols.  in  the  unit  cell; 
space-group  O'.  Mauzeliite  also  has  the  general  com¬ 
position  X2Z2(0,0H,F).  A.  A.  Eldridge. 

Berzeliite.  F.  Machatschki  (Z.  Krist.,  1930, 73, 
123—140;  Chem.  Zentr.,  1930,  i,  2713—2714).— 
Berzeliite,  NaCaJMnjAsjOjo,  body-centred,  has  a 
12-357^0-008  A.,  with  S  mots,  in  the  unit  cell;  space- 
group  Ol °.  A.  A.  Eldridge. 

Kaliophilite.  B.  Gossner  and  F.  Mussgnug  (Z. 
Krist.,  1930,  73,  187—201 ;  Chem.  Zentr.,  1930,,  i, 

2714) . — Kaliophilite  from  Vesuvius  had  c  S-59  A.; 

a  was  27-01  or  15-59  A.  A.  A.  Eldridge. 


Crystal  structure  of  germanite .  W.  F.  de  Jong 
(Z.  Krist.,  1930,  73,  176—180;  Chem.  Zentr.,  1930, 
i,  2714). — Germanite,  a  5-290±0-005  A.,  assumed  to 
have  1  mol.  of  Cu3(Fe,Ge)S4  in  the  unit  cell,  may  be 
in  space-group  T1,  T‘,  or  Oil.  A.  A.  Eldridge. 

Rare-earth  silicates  of  the  nepheline  and 
anorthite  type.  W.  Eitel  and  G.  Tromel  (Fortschr. 
Min.  Kryst.  Petr.,  1929,  14,  28 — 33;  Chem.  Zentr., 
1930,  i,  2529).-— The  compounds  have  been  character¬ 
ised  optically  and  by  means  of  X-rays.  Correspond¬ 
ence  of  a  sodium  and  a  calcium  compound  in  the 
crystal  structure  is  observed.  A.  A.  Eldridge. 

X-Ray  examination  of  synthetic  chromium 
spinels.  S.  Holgersson  (Z.  anorg.  Chem.,  1930, 
192,  123 — 128). — X-Ray  examination  of  magnesium 
and  cadmium  chromites  has  shown  that  each  has  the 
characteristic  spinel  lattice,  the  values  of  a  being  S-29 
and  8-59  A.,  respectively.  R.  Cuthill. 

Davynite  and  its  relation  to  haiiynite  and 
cancrinite.  B.  Gossner  and  F.  Mussgnug  (Z. 
Krist.,  1930,  63,  52 — 60;  Chem.  Zentr.,  1930,  i, 
2230— 2231).— Davynite,  3NaAlSi04,Ca(S04,Cl2),  lias 
a  12-80,  c  5-35  A ;  space-group  Dfj,.  Cancrinite  has 
a  12-60,  c  5-18  A.  A.  A.  Eldridge. 

Anthophyllite,  grammatite,  and  cumming- 
tonite.  H.  Johansson  (Z.  Krist.,  1930,  73,  31—50; 
Chem.  Zentr.,  1930,  i,  2231 ). 

Crystal  structure  of  felspars.  E.  Schiebold 
(Fortschr.  Min.  Kryst.  Petr.,  1929, 14,  62 — 68 ;  Chem. 
Zentr.,  1930,  i,  2532). 

Structure  of  staurolite.  E.  Soiiiebold  and  G.  M. 
Cardoso  (Fortschr.  Min.  Kryst.  Petr.,  1929,  14, 
69—70  ;  Chem.  Zentr.,  1929,  i,  2532). 

Chemical  and  X-ray  study  of  substances  and 
crystals  of  complex  structures.  B.  Gossner  and 
M.  Arm  (Z.  Krist.,  1929,  72,  202—236;  Cliem. 
Zentr.,  1930,  i,  2514—2515). — Metavoltinc, 
KsH7(S04)6,Fe(0H);l,H20  (synthetic),  hexagonal- 
prismatic,  has  a  19-43,  c  1S-60  A.,  with  8  mols.  in  the 
unit  cell.  Yoltaitc, 

K2H10(SO4)c,3Fe(OH)3,4FeSO4,4H2O  (synthetic), 
face-centred  cubic,  has  a  27-33  A.,  with  20  mols.  in 
the  unit  cell;  space-group  probably  Ol.  Mangano- 
voltaite  and  cobaltovoltaite, 
K2H10(SO4)c,3Fe(OH)3,4XSO4,4H2O  (X=Mn,Co),  but 
not  chromovoltaite  (Cr"‘  in  place  of  Fc”')  or  nickelo- 
voltaite  (Ni"  in  place  of  Fe”),  could  be  prepared. 
Bolcite,  3PbCl„,3Cu(OH)2,AgCl,  space-group  0)„  has 
9  mols.  in  the  unit  cell.  Cumengeite,  PbCl2,Cu(OH)2, 
has  a  15-17,  c  24-71  A.,  with  44  mols.  in  the  unit  cell. 

A.  A.  Eldridge. 

X-Ray  study  of  certain  esters  of  cellulose  and  of 
dextrose.  A.  Nowakowski  (Compt.  rend.,  1930, 
191,  411 — 413). — The  Debye-Scherrer  method  alone 
is  suitable  for  the  X-ray  examination  of  the  micro¬ 
crystalline  cellulose  dilaurate  and  distearate,  and 
shows  that  the  internal  structure  of  the  cellulose  is 
completely  destroyed  by  fixation  of  the  long  aliphatic 
chains.  The  a-penta-acetate  and  the  a-penta-laurate 
and  -palmitate  of  dextrose  have  therefore  been 
studied,  the  first  by  the  rotating-crystal  method,  and 
the  last  two  after  crystallisation  in  fibrous  form  from 
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a  mixture  of  chloroform  and  absolute  alcohol  at  20°. 
It  is  shown  that  the  long  aliphatic  chains  are  always 
approximately  perpendicular  to  the  axis  of  the  fibre 
(cf.  Meyer  and  Mark,  A.,  1928,  621),  and  that  the 
molecules  are  always  oriented  in  the  same  direction 
corresponding  with  a  cell  unit  of  side  5-28 — 5-39  A. 

J.  Grant. 

Behaviour  of  cathode  rays  towards  prepar¬ 
ations  of  cellulose.  C.  Trogus,  H.  Halbersciiadt, 
and  K.  Hess  (Naturwiss.,  1930,  18,  846—847;  cf. 
Thomson  and  Reid,  A.,  1927,  605). — When  sheets 
of  ash-free  cigarette  paper  (40  g  thick),  manufactured 
from  pure  cellulose,  were  irradiated  with  cathode 
rays  perpendicular  to  the  surface  of  the  paper,  no 
diffraction  pattern  was  observed,  but  when  part  of 
the  electron  bundle  was  passed  through  a  pin  hole  in 
the  paper,  an  electron  diffraction  pattern,  duo  to  the 
cellulose  crystals  at  the  edge  of  the  pin  hole,  was 
formed,  similar  to  that  obtained  by  Kikuchi  (A.,  1928, 
1174)  with  mica.  The  sharpness  of  the  interference 
diminishes  with  decreasing  voltage.  It  is  suggested 
that  the  position  of  the  interference  is  influenced  by 
the  voltage.  Tangential  irradiation  of  natural  and 
artificial  silk  (cellulose  acetate  II)  gave  a  similar 
diffraction  effect.  W.  R.  Angus. 

Interferometer  measurements  of  the  carbon 
tetrabromide  molecule.  E.  Rumpf  (Physikal.  Z., 
1930,  31,  791 — 792). — Carbon  tetrabromide  cannot 
be  examined  in  the  pure  state  owing  to  the  closeness 
of  its  b.  p.  and  the  temperature  at  which  it  decom¬ 
poses.  Consequently  0-5 M  solutions  of  carbon 
tetrabromide  in  benzene  were  examined.  By  an 
application  of  Debye’s  formula  to  the  interference 
ring  the  length  of  the  side  of  the  carbon  tetrabromide 
molecule  was  calculated  as  4-0  A.  The  second 
maximum  was  masked  by  the  interference  produced 
by  benzene  which  has  not  been  fully  investigated. 
It  would  appear  that  the  side  of  the  benzene  hexagon 
is  2-6  A.  long.  W.  R.  Angus. 

Crystallographic  properties  of  a-methyl- 
butenoic  acid  amides.  J.  TnoREAU  (Bull.  Acad. 
Roy.  Belg.,  1930,  (v],  16,  823— 828).— Crystallo¬ 
graphic  data  are  recorded  for  the  amides  of  tiglic 
(frans-a-methylcrotonic),  angelic  (cis-a-methylcro- 
tonic),  a-ethylacrylic,  and  a-hydroxy-a-mcthylbutyric 
acids  (Bruylants,  Ernould,  and  Dekoker,  this  vol., 
1276).  H.  Burton. 

Space-group  of  strychnine.  T.  C.  Marwick 
(Nature,  1930,  126,  438). — The  unit  cell  has  a  volume 
of  1634  A.3;  a  11-9,  b  12-1,  c  11-3  A.;  a :  b  :  c= 
0-983  :  1  :  0-931 ;  the  number  of  molecules  is  4,  and 
the  space-group  is  Qr  L.  S.  Theobald. 

Temperature  dependence  of  Kerr  constants  for 
gases  and  the  results  for  methyl  and  ethyl 
alcohol.  H.  A.  Stuart  (Physikal.  Z.,  1930,  31, 
616—617,  and  Z.  Physik,  1930,  63,  533—557;  cf. 
A.,  1929,  872). — The  Kerr  constants  of  several 
aliphatic  compounds  have  been  determined  at  tem¬ 
peratures  between  18°  and  100°.  l'or  carbon  di¬ 
sulphide  the  constant  varies  as  1  jT  Abs.  according 
to  the  Langevin-Born  orientation  theory :  for  ethyl 
chloride  and  methyl  bromide,  applying  a  correction  for 
a  small  degree  of  anisotropy,  the  variation  is  propor¬ 


tional  to  1/7'-  Abs.  The  Kerr  constants  for  methyl 
and  cthvl  alcohol  at  760  mm.  are,  respectively, 
<±0-4  xlO-15  at  94-2°  and  <±0-5  xHF8  at  102°. 
Prom  these  values  it  follows  that  the  oxygen  angle 
must  be  large,  and  further  it  may  be  concluded  that 
the  molecule  does  not  possess  an  axis  of  symmetry 
with  regard  to  its  optical  polarisation  in  the  direction 
OC.  The  presence  of  an  axis  of  symmetry  would 
require  the  angle  between  the  electric  moment  and 
the  axis  of  greatest  polarisation  to  have  a  value  of 
55°,  which  is  contradictory  to  conceptions  of  classical 
structural  chemistry.  W.  R.  Angus. 

Conception  of  the  Hall  effect.  H.  Zaun  (Natur¬ 
wiss.,  1930,  18,  848 — 849). — Anomalous  results  for 
the  Hall  effect  are  discussed.  The  large  positive 
value  for  antimony  is  converted  into  a  small  negative 
value  by  the  addition  of  small  quantities  of  tin. 
Measurements  of  the  Hall  effect  on  a  liquid  sodium- 
potassium  alloy  (in  the  ratio  of  the  at.  wt.)  have  been 
made  and  results  of  the  expected  magnitude  and  sign 
are  given.  It  had  been  previously  assumed,  since  no 
results  had  been  found  for  liquid  metals,  that  the 
Hall  effect  depended  on  the  structure  only.  It  now 
appears  necessary  to  differentiate  between  an  “  Elec- 
tronengas  ”  Hali  effect,  which  is  exhibited  only  by 
liquid  metals,  and  a  structural  Hall  effect. 

W.  R.  Angus. 

Electrical  conductivity  measurements  at  low 
temperatures.  J.  C.  McLennan,  J.  F.  Allen,  and 
J.  O.  Wilhelm  (Phil.  Mag.,  1930,  [vii],  10,  500— 
511;  cf.  Trans.  Roy.  Soc.  Canada,  1930,  24,  Sect. 
III). — Measurements  of  electrical  conductivity  be¬ 
tween  300°  and  1-9°  Abs.  have  been  made  with  the 
following  alloys :  bismuth-silver,  bismuth-copper, 
bismuth-cadmium,  bismuth-manganese,  arsenic- 
copper,  arsenic-gold,  antimony-silver,  antimony- 
gold,  lead-cerium,  lead-lanthanum,  cadmium-zinc, 
and  Hcusler  alloy.  None  of  these  becomes  super¬ 
conducting  at  the  lowest  temperature  reached,  but 
the  curves  for  bismuth-cadmium,  bismuth-mangan¬ 
ese,  and  the  two  arsenic  alloys  bend  so  sharply  towards 
the  temperature  axis  as  to  suggest  that  they  might 
become  superconducting  at  a  still  lower  temperature. 
Cerium,  lanthanum,  polonium,  silver  chloride,  and 
the  sulphides  of  iron,  silver,  and  bismuth  were  also 
examined,  but  showed  no  peculiarities. 

F.  L.  Usher. 

New  phenomenon  in  the  change  of  resistance  in 
a  magnetic  field  of  single  crystals  of  bismuth.  L. 
Schubnikov  and  W.  J.  de  Haas  (Nature,  1930,  126, 
500). — The  curves  showing  the  change  of  resistance 
as  a  function  of  the  intensity  of  the  magnetic  field 
have  a  vcr3r  complicated  form  under  certain  conditions. 

L.  S.  Theobald, 

Change  of  resistance  of  nickel  wire  under 
tension  with  simultaneous  heating.  S.  Arzibi- 
SCHEV  and  V.  J.  U.  Juschakov  (Z.  Physik,  1930,  64, 
405—410). — The  resistance  of  a  nickel  wire  under 
tension  decreases  at  first,  reaches  a  minimum,  and  then 
increases.  All  the  curves  show  discontinuities  between 
343°  and  360°.  The  temperature  corresponding 
with  the  inflexion  point  is  about  353°,  which  is  verjr 
near  the  Curie  point  for  nickel.  This  value  of  the 
temperature  appears  to  be  a  kind  of  critical  temper- 
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ature,  at  which  the  character  of  the  phenomenon 
changes.  The  diminution  of  resistance  of  a  nickel 
wire  under  tension  therefore  seems  to  be  intimately 
bound  up  with  the  ferromagnetism  of  the  metal. 

A.  J.  Mee. 

Tension  coefficient  of  resistance  of  metals.  H. 
Rolnick  (Physical  Rev.,  1930,  [ii],  36,  506 — 512). — 
A  dynamic  method  for  measuring  the  change  in 
resistance  of  a  metal  under  tension  is  described;  a 
direct  current  is  sent  through  the  wire  under  test 
whilst  longitudinal  vibrations  set  up  in  the  wire 
cause  the  resistance,  and  hence  the  potential  drop, 
in  the  wire  to  fluctuate,  these  changes  being  amplified 
and  measured.  The  method  is  applied  to  15  metals. 
For  bismuth,  aluminium,  manganin,  and  constantan 
the  resistance  decreases  with  the  tension  and  increases 
for  silver,  gold,  copper,  molybdenum,  lead,  palladium, 
platinum,  tin,  tungsten,  zinc,  and  nichrome. 

N.  M.  Bligh. 

Change  of  resistance  of  thin  bismuth  plates  in  a 
magnetic  field.  F.  Gross  (Z.  Physik,  1930,  64, 
520 — 536). — Plates  of  polished  and  grey  bismuth 
about  6  [i  thick  have  been  examined  in  a  field  of 
28,000  gauss.  The  specific  resistance  of  the  strips 
and  the  change  in  resistance  increase  to  a  limit  with 
increasing  thickness;  this  limit  is  the  higher  the 
higher  is  the  temperature,  and  is  affected  also  by  the 
method  of  preparation.  For  plates  of  resistance  of 
about  1  ohm  there  is  a  change  in  resistance  of  about 
90 — 100%  in  contrast  with  the  140%  change  which  ' 
has  been  found  for  a  bismuth  spiral.  With  increasing 
thickness  of  the  plate  the  grain  size  increases ;  at  a 
higher  temperature,  but  below  270°,  the  m.  p.  of 
bismuth,  the  grains  form  large  conglomerates  and 
the  plate  is  smooth  and  polished.  When  cast  at 
about  270°,  the  plates  are  coarse  and  uneven.  It  is 
thought  that  the  grain  size  is  not  responsible  for  the 
varying  behaviour  of  the  plates  in  the  magnetic  field. 
X-Ray  examination  revealed  that  the  plates  were 
always  crystalline.  The  dependence  of  the  change 
in  resistance  on  the  position  of  the  plate  relative  to 
the  magnetic  lines  of  force  is  explained  by  the  fibrous 
structure  of  the  (111)  plane.  This  structure  is 
obtained  under  certain  temperature  conditions  during 
casting.  J.  Farquharson. 

Structure  of  thin  bismuth  plates.  W.  Bussem, 
F.  Gross,  and  K.  Herrmann  (Z.  Physik,  1930,  64, 
537 — 546). — Bismuth  plates  about  6  p.  thick,  made 
by  cathodic  sputtering  in  an  atmosphere  of  hydrogen, 
have  always  a  crystalline  structure,  having  a  rhombo- 
hedral  lattice.  White  bismuth  plates  have  a  striated 
structure.  In  grey  bismuth  the  crystals  are  not 
striated  (cf.  preceding  abstract).  J.  Farquharson. 

Evidence  of  the  impossibility  cf  spontaneous 
magnetisation.  N.  Akulov  (Z.  Physik,  1930, 
64,  559). — The  Weiss-Heisenberg  theory  of  ferro¬ 
magnetism  bears  on  the  existence  of  spontaneous 
magnetisation.  Experimental  evidence  shows  that 
crystals  of  iron,  nickel,  and  cobalt  have  sharp  energetic 
anisotropy,  and  also  vanishingly  small  hysteresis 
loss,  facts  which  are  irreconcilable  with  the  theory. 

J.  Farquharson. 

Change  of  electrical  resistance  produced  in 
cold-worked  metals  by  annealing.  K.  Takahasi 


(Sci.  Rep.  Tohoku,  1930,  19,  265— 282).— The  change 
of  resistance  produced  in  metals  by  cold  drawing  was 
investigated  for  copper  and  silver.  For  copper  the 
resistance  increased  rapidly  up  to  a  reduction  of 
about  40%,  but  this  increase  became  gradually  less 
as  the  reduction  became  greater,  and  for  a  reduction 
of  more  than  90%  the  resistance  is  slightly  decreased. 
In  the  case  of  silver  the  resistance  is  increased  by 
about  3%  in  a  reduction  of  50%,  but  a  further  reduc¬ 
tion  causes  a  decrease  in  resistance.  The  total 
increase  in  resistance  produced  by  a  reduction  of 
95%  was  only'  1%.  The  change  of  resistance  of 
metals  annealed  in  an  atmosphere  of  hydrogen  was 
also  investigated.  For  silver  and  copper  the  decrease 
in  resistance  is  at  first  slow,  the  rate  of  decrease 
becoming  a  maximum  at  between  150°  and  250°. 
The  minimum  resistance  is  attained  at  about  400°; 
after  this  the  resistance  begins  to  rise  again.  At 
650°  and  750°  for  copper  and  silver,  respectively,  the 
resistance  becomes  higher  than  that  of  the  metal  in 
the  cold-drawn  state,  probably  due  to  the  occlusion 
of  hydrogen.  To  test  this  view,  experiments  were 
also  made  with  wires  annealed  in  a  vacuum.  In  the 
case  of  copper  the  increase  is  definitely  due  to  the 
occlusion  of  hydrogen.  In  the  case  of  other  metals, 
as  the  annealing  temperature  is  raised  the  resistance 
decreases  at  first  slowly',  then  rapidly,  reaching  a 
minimum,  and  then  increases.  A.  J.  Mee. 

Dependence  of  back -E.M.F.  and  true  con¬ 
ductivity  of  ion  crystals  on  field  intensity.  A. 
Smekal  (Physikal.  Z.,  1930,  31,  809— 811).— The 
back -E.M.F.  generated  in  rock-salt  and  sylvine 
crystals,  when  fields  up  to  300,000  volts  per  cm. 
were  applied,  was  determined  by  Quittner’s  method. 
The  true  conductivity  of  these  crystals  was  also 
determined  in  this  range,  and  appears  to  follow 
•  Pohl’s  formula.  The  measurements  were  repeated 
at  different  temperatures  in  the  range  0 — 300° ;  the 
conductivities  follow  van ’t  Hoff’s  exponential  law. 

A.  B.  D.  Cassie. 

Measurements  with  the  aid  of  liquid  helium. 
X.  W.  Meissner  (Z.  Physik,  1930,  64,  581—583).— 
The  resistance  of  the  alloys  CuxAu  (x  —  1 — 3)  and  MnNi3 
was  determined  at  different  temperatures  down  to 
that  of  liquid  helium.  A  tempered  Cu3Au  alloy 
showed  the  greatest  decrease  in  resistance  with 
temperature.  None  became  superconducting. 

A.  B.  D.  Cassie. 

Change  in  resistance  of  metals  in  strong 
magnetic  fields.  N.  H.  Frank  (Z.  Physik,  1930, 
64,  650 — 656). — Theoretical.  An  equation  for  the 
relative  change  in  resistance  of  metals  in  any  strong 
magnetic  field  is  deduced.  It  appears  to  give  a 
satisfactory'  explanation  for  Kapitza’s  linear  region. 

J.  Farquharson. 

Magnetic  isotropy  of  copper  crystals.  C.  G. 
Montgomery  (Physical  Rev.,  1930,  [ii],  36,  498 — 
505). — In  order  to  determine  whether  a  cubic  crystal 
is  magnetically  isotropic  as  demanded  by  theory,  the 
variation  in  the  magnetic  susceptibility  with  the 
direction  of  the  applied  field  was  investigated  for 
large  single  crystals  of  copper,  using  a  modification 
of  Curie’s  method  (cf.  Foex,  A.,  1926,  932).  A 
Fourier  analysis  of  the  results  indicates  no  variation 
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of  susceptibility  larger  than  1%,  a  result  in  agree¬ 
ment  with  the  magnetic  isotropy  of  cubic  crystals. 

N.  M.  Bligh. 

Magnetic  properties  and  the  crystal  lattice  of 
the  ferrites.  S.  Holgersson  anti  A.  Serres 
(Compt.  rend.,  1930,  191,  35 — 37). — The  considerable 
differences  which  exist  between  the  magnetic  proper¬ 
ties  of  various  ferrites,  such  as  those  of  magnesium 
and  zinc,  are  not  due  to  differences  of  the  lattice 
arrangements.  The  magnetic  properties  of  the  ferric 
iron  are  dependent  on  the  nature  of  the  atoms  which 
occupy  the  nodes  of  the  grating  adjacent  to  the  iron 
atoms  in  the  lattice.  H.  F.  Gillbe. 

Magnetic  characteristics  of  iron  crystals.  W. 
Gerlacii  (Z.  Physik,  1930,  64,  502 — 506). — A  note 
on  the  appearance  of  remanence  and  coercivity  in 
good  and  bad  iron  crystals.  The  magnitude  of  the 
remanence  in  iron  crystals  cannot  be  clearly  expressed. 
The  coercivity  converges  towards  zero,  the  more  the 
crystal  lattice  is  chemically  and  physically  perfect. 
This  supplies  a  measure  of  any  strain  in  a  crystal. 

J.  Farquharson. 

Diamagnetism  of  metals.  L.  Landau  (Z. 
Physik,  1930,  64,  629 — 637). — Heisenberg’s  commuta¬ 
tion  law  applied  to  the  motion  of  a  free  electron  in 
a  magnetic  field  leads  to  the  Hamiltonian  function 
for  an  oscillator  of  vibration  frequency  eHfmc.  The 
corresponding  “  eigen  ”  values  and  functions  are 
deduced,  and  from  them  the  diamagnetic  susceptibility 
is  calculated  in  the  usual  way.  This  appears,  for 
the  free  electron,  to  be  one  third  of  the  corresponding 
Pauli  spin-paramagnetic  susceptibility',  but  it  may 
have  very  different  values  for  an  electron  under  the 
influence  of  the  interionic  fields  of  a  crystal.  Kapitza’s 
linear  law  for  the  variation  of  electrical  resistance 
with  applied  magnetic  field  applies  only  when  the 
orbital  radius  of  the  motion  of  the  electron  in  the 
magnetic  field  is  less  than  its  mean  free  path. 

A.  B.  D.  Cassie. 

Magnetisation  of  nickel  wire  under  strong 
tension.  R.  Becker  and  M.  Kersten  (Z.  Physik, 
1930,  64,  660 — 681). — By  applying  a  correction  for 
the  distortion  of  the  dipoles,  it  is  possible  to  deduce, 
theoretically,  the  magnetisation  of  nickel  wire  under 
a  strong  external  strain.  Quantitative  data  are  in 
agreement  with  theory.  The  magnetostriction  of 
nickel  wire  under  these  conditions  is  about  50% 
greater  than  in  nickel  free  from  strain. 

J.  Farquharson. 

Mechanism  of  steel  hardening.  G.  Kurd- 
JUMov  and  G.  Sachs  (Z.  Physik,  1930,  64,  325— 
343). — Large  single  crystals  of  austenite  were  tem¬ 
pered  with  water  and  submitted  to  X-ray  examin¬ 
ation.  In  the  partly  changed  austenite  crystal  the 
particles  of  the  tetragonal  phase  and  of  a-iron  are 
arranged  quite  regularly.  The  composition  of  the 
phases  under  different  conditions  of  tempering  is 
determined.  A.  J.  Mee. 

Thermal  electron  emission  and  heat  energy. 
M.  von  Laue  and  G.  Siljeholm  (Naturwiss.,  1930, 
18,  764 — 765). — In  the  vicinity  of  the  transition 
point,  A3  (T=11S3°  Abs.),  at  which  there  is  a  trans¬ 
ition  from  [3-  to  y-iron,  it  has  been  found  by  measure¬ 
ment  of  the  thermal  electron  emission  stream  of  iron 


that  a  qualitative  relationship  exists  between  the 
changes  in  the  electron  stream  and  those  occurring 
in  the  thermal  energy.  Thermodynamically  this 
relationship  has  been  determined  quantitatively. 
Experimental  and  theoretical  values  are  in  close 
agreement.  W.  R.  Angus. 

Supposed  allotropy  of  bismuth.  A.  Schulze  (Z. 
tech.  Physik,  1930,  11,  16 — 23;  Chem.  Zentr.,  1930, 
i,  1915). — Dilatomctric  measurements  and  determin¬ 
ations  of  electrical  resistance  afforded  no  evidence 
of  allotropy.  The  resistance  ratio  TFuq./JPsoiw  is 
0-489.  '  A.  A.  Eldridoe. 

Mesomorphic  state.  G.  Friedel  (Z.  Krist., 
1929,  72,  416 — 418;  Chcm.  Zentr.,  1930,  i,  2351).— A 
discussion  of  nomenclature.  A.  A.  Eldridoe. 

Change  of  colour  on  cold  working.  G.  Tam- 
mann  and  E.  Jenckel  (Z.  anorg.  Chcm.,  1930,  192, 
245 — 248). — Change  of  colour  on  mechanical  working 
is  not  restricted  to  metals,  but  is  exhibited  by  such 
substances  as  zinc  and  lead  oxides  and  phosphorescent 
alkaline-earth  sulphides.  H.  F.  Gillbe. 

Conductivity  of  crystalline  lead  sulphide.  G. 
S:son  Frey  (Z.  Elektrochem.,  1930,  36,  511 — 523). — 
Lead  sulphide  prepared  by  precipitation  from  a  nitric 
acid  solution  of  electrolytic  lead,  roasting  in  hydrogen 
sulphide,  and  subliming  in  a  vacuum  has  d20  7-590. 
The  resistance  was  determined  by  a  compensation 
method  and  corrected  for  porosity.  The  specific 
resistance  at  20°  is  0-00306  ohm  cm.4  and  within  the 
range  —183°  to  100°  is  represented  by  0-00258(1-1- 
0-00895i+0-000022<2).  The  specific  conductivity  at 
0°  is  388  mho  cm.-1  H.  I.  Downes. 

Electrical  conductivity  of  sodium  chloride 
crystals.  B.  Hochberg  and  A.  Walther  (Z. 
Physik,  1930,  64,  392 — 401). — Sodium  chloride  is  a 
typical  dielectric  crystal,  for  which,  however,  the 
expression  a=Ae  — B/T  (where  a  is  the  specific  resist¬ 
ance  and  A  and  B  are  constants)  docs  not  strictly 
hold.  The  electrical  conductivity  of  sodium  chloride 
crystals  was  determined  over  the  temperature  range 
25 — S00°.  The  ordinary  relationship  holds  up  to 
550°,  but  above  this  ionic  conductivity  has  to  be 
taken  into  account,  necessitating  the  introduction  of 
a  second  term  into  the  equation.  A.  J.  Mee. 

Specific  heat  and  latent  heat  of  fusion  of  ice. 
W.  H.  Barnes  aud  O.  Maass  (Canad.  J.  Res.,  1930, 
3,  205— 213).— The  total  heat  of  ice  and  resulting 
water  has  been  determined  for  initial  temperatures 
of  —78-5°  to  0°  and  a  final  temperature  of  25° ;  the 
total  heat  from  —80°  to  0°  is  expressed  by  the  Barnes 
equation  to  within  ±0-05%.  The  values  obtained 
for  the  specific  heat  of  ice  do  not  entirely  accord  with 
those  of  Maass  and  Waldbauer,  probably  on  account 
of  the  different  value  taken  for  the  sublimation  point 
of  carbon  dioxide.  The  latent  heat  of  fusion  of  ice 
is  79-40  g.-cal./g.  H.  F.  Gillbe. 

Coupled  vibrations  with  applications  to  the 
specific  heat  and  infra-red  spectra  of  crystals. 
A.  B.  Lewis  (Physical  Rev.,  1930,  [ii],  36,  568 — 586). 
— Mathematical.  The  free  periods  of  p  identical 
coupled  groups,  each  group  containing  n  identical 
linear  oscillators,  are  investigated.  From  the  equa- 
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tions  obtained  the  specific  heats  of  methyl,  ethyl, 
butyl,  and  hexyl  alcohols  rtc  calculated  for  low 
temperatures ;  fair  agreement  with  experimental 
values  is  found.  N.  11.  Bligh. 

Electrical  differential  method  for  the  deter¬ 
mination  of  CP  for  gases.  M.  Trautz  and  A. 
Zurn  (Festschr.  Heraous,  1930,  115 — 13S;  Chem. 
Zentr.,  1930,  i,  2223). — Measurements  were  made 
with  iron  pentacarbonyl.  A.  A.  Eldridge. 

Relation  of  m.  p.  to  crystal  structure  and  to 
compressibility.  J.  H.  Chesters  (Trans.  Ceram. 
Soc.,  1930,  29,  169 — 176). — Mathematical. 

R.  J.  Cartlidge. 

Optical  determination  of  high  metallurgical 
temperatures.  M.  p.  of  iron.  C.  H.  M.  Jenkins 
and  (Miss)  M.  L.  V.  Gayler  (Proo.  Roy.  Soc.,  1930, 
A,  129,  91 — 114). — The  adaptation  of  tho  optical 
pyrometer  to  the  determination  of  melting,  freezing, 
and  transformation  temperatures  in  metals  and 
alloys  by  observation  of  a  black  body  enclosure 
immersed  in  the  metal  is  described.  Observations  are 
taken  at  regular  time  intervals  and  plotted  in  the 
usual  way,  and  are  preferably  of  tho  “  time-tem¬ 
perature  ”  type.  Methods  for  the  preparation '  of 
refractory  containers  of  hard,  pure  alumina  are 
described,  and  tho  precautions  necessary  to  ensure 
black  body  conditions  arc  discussed.  The  calibration 
of  tho  optical  pyrometer  has  been  carried  out  by 
means  of  the  m.  p.  of  gold  and  palladium  and  inter¬ 
mediate  temperatures  by  comparison  with  thermo¬ 
couples.  The  use  of  tho  rotating  sector  has  confirmed 
the  shape  of  the  calibration  curve.  In  the  case  of  iron, 
the  rotating-sector  method  has  confirmed  the  new 
value  of  the  m.  p.  obtained  in  reference  to  that  of 
palladium.  The  method  has  been  found  suitable  for 
m.-p.  determinations  of  alloys  at  high  temperatures, 
but  existing  thermocouple  methods  appear  to  be 
preferable  for  determinations  with  alloys  at  low 
temperatures.  The  effect  of  metal  vapour  is  described 
and  a  method  is  developed  for  counteracting  the 
absorption  of  light  from  this  cause.  Iron  of  very  high 
purity  gives  m.  p.  1527+3°,  referred  to  palladium 
1555-!  2^.  L.  L.  Bircumshaw. 

Heats  of  evaporation  at  the  absolute  zero.  W. 
Herz  (Z.  anorg.  Chem.,  1930,  191,  318— 319).— By 
substituting  in  the  expression  log  p~  — 

A  the  mol.  heat  of  evaporation  at  0°  Abs. 

(il IL0)  is  calculated.  This  is  compared  with  the 
mol.  heat  of  evaporation  at  the  ordinary  b.  p. 
(ML,)  for  29  organic  liquids.  In  most  cases  the  ratio 
MLq  :  MLS  lies  between  1-05  and  1*2.  Ethyl  alcohol 
gives  a  low  ratio,  formic  and  acetio  acids  give  high 
ratios.  O.  J.  Walker. 

Properties  of  tellurium  tetrachloride.  J.  H. 
Simons  (J.  Amer.  Chem.  Soc.,  1930,  52,  34SS — 
•3493). — The  preparation  of  pure  tellurium  tetra¬ 
chloride  (m.  p.  225°,  b.  p.  390°/755-6  mm.)  is  described. 
Vapour  density  and  vapour  pressure  data  are  recorded 
and  the  latent  heat  of  vaporisation  is  calculated  to  be 
18,400  g.-cal.  per  mol.  The  vapour  consists  of  single 
(TcCl.,)  molecules,  but  dissociation,  accompanied  by 
a  darkening  in  colour,  commences  at  about  500°. 
The  density  and  surface  tension  of  the  liquid  have 


been  determined  at  temperatures  between  about 
230°  and  430°,  and  the  parachor  has  been  calculated. 
It  is  concluded  that  the  central  (tellurium)  atom  has 
a  shell  of  ten  electrons,  four  pairs  being  shared  with 
the  chlorine  atoms.  '  J.  G.  A.  Griffiths. 

Properties  of  selenium  tetrachloride.  J.  H. 
Simons  (J.  Amer.  Chem.  Soc.,  1930,  52,  3483— 
34S7). — The  preparation  of  pure  selenium  tetra¬ 
chloride  (sublimation  point  19Gzhl°/760  mm.,  m.  p. 
305+3°)  is  described.  The  crystals  are  insoluble  in 
carbon  tetrachloride  at  100°  and  react  with  aceto¬ 
nitrile.  The  vapour  changes  from  light  yellow  to 
dark  reddish-brown  as  the  temperature  is  raised  from 
20S°  to  600°  and  within  tliis  range  tho  vapour  density 
(110-4)  remains  constant,  indicating  complete  dis¬ 
sociation  into  chlorine  and  SeCl2  or  Se2Cl2. 

J.  G.  A.  Griffiths. 

Vapour  pressure  and  vapour  constitution  of 
mercurous  bromide.  G.  Jung  and  W.  Ziegler 
(Z.  physikal.  Chem.,  1930,  150,  139— 144).— Measure¬ 
ments  of  the  vapour  density  by  the  Dumas  method 
gi vo  results  consistent  with  the  constitution  [HgBr] 
or  [HgBr2+Hg].  The  latter  constitution  is  confirmed 
by  the  fact  that  tho  absorption  spectrum  of  mercurous 
bromide  vapour  corresponds  qualitatively  with  that 
of  bromine  vapour.  The  vapour  pressure  between  100° 
and  400°  is  given  by  log  p=— 4298/T+9-338.  The 
vapour-pressure  curve  leads  to  the  equations  2HgBrsoiij 
=Hgvap.+HgBr2rap.— 39-2kg.-cal.;HgBrsoiKl=HgBrT,p, 
—52  kg.-cal.  E.  G.  Tryhorn. 

Thermodynamical  experiments  on  super¬ 
cooled  phases.  H.  Schjiolke  (Z.  Pliysik,  1930, 
64,  714 — 716). — These  experiments  do  not  contradict 
the  Ncrnst  heat  theorem,  but  indicate  how  it  has  been 
wrongly  applied.  A.  B.  D.  Cassie. 

Chemical  constant  of  hydrogen.  J.  Palacios 
(Anal.  Fis.  Quim.,  1930,  28,  587 — 602). — The  equation 
log  p—  — x/4-571  jP+2-5  log  T-(l/i-571)/?C;,dT/r+ 
(1/4-571  )()?„'— /Si),  where  p  is  tho  vapour  pressure,  X 
the  latent  heat  of  vaporisation,  T  the  absolute  tem¬ 
perature,  S'v  the  entropy  of  the  liquid  phase  at  0°  Abs. 
and  pressure  p,  and  <Sa'  an  integration  constant,  has 
been  derived  from  purely  thermodynamical  con¬ 
siderations  for  substances  obeying  the  gas  law.  A 
similar  formula,  but  one  which  takes  into  account  the 
equation  of  state  of  hydrogen,  yields  for  this  substance 
values  of  p  which  arc  in  close  agreement  with  those 
observed  by  Palacios,  Onnes,  and  other  workers; 
the  value  of  the  chemical  constant  of  hydrogen 
derived  from  tliis  modified  equation  is  1-105. 

H.  F.  Gillbe. 

[Physical]  properties  of  absolute  alcohol.  J. 
Barbaudy  and  A.  Lalande  (Compt.  rend.,  1930, 
191,  406 — 408). — The  product  was  neutral,  free 
from  aldehydes  and  hydrocarbons,  and  had  d2ii  002 
0-7S523  (corresponding  with  99-96  wt.-%  of  alcohol), 
b.  p.  (760  mm.)  7S-385°±0-0r,  dtjdP  (754-3— 
761-9  mm.)  0-034°/mm.,  w25  (X  0-578  g)  l-3594s,  dn/dt 
(20—30°,  and  X  0-436— 0-671  g)  0-00042 +0-00001, 
surface  tension  (Harkins  and  Jordan’s  method) 
22-10+0-05  dynes  per  cm.  at  21°.  Spectra  (X  2300 — 
4356)  of  the  sample  are  compared  with  those  obtained 
in  the  presence  of  impurities,  and  demonstrate  its 
transparency  in  the  ultra-violet  region.  J.  Grant. 
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Density  and  compressibility  of  ammonia. 
Revision  of  the  at.  wt.  of  nitrogen.  E.  Moles  and 
T.  Batuecas  (Anal.  FIs.  Quim.,  1930, 28,  871 — 894). — 
The  most  probable  value  of  the  density  of  ammonia, 
in  g./litre  at  S.T.P.,  derived  from  the  mean  of  31 
measurements  employing  synthetic  ammonia,  and 
ammonia  obtained  by  the  decomposition  of  ammon¬ 
ium  oxalate  and  by  the  hydrolysis  of  magnesium 
nitride,  is  0-77 169 -'-0-00005.  This  value,  although 
nearly  identical  with  that  of  Lcduc  after  the  applic¬ 
ation  of  the  Crespi  and  Moles  adsorption  correction, 
is  about  0-1%  higher  than  that  obtained  by  other 
observers.  Tho  values  of  the  density,  calculated 
from  measurements  made  at  0-G067,  0-5000,  and 
0-3333  atm.  pressure,  are  0-76772,  0-76585,  and 
0-76383  g./litre,  respectively,  whilst  the  mean  value 
of  1 +X,  calculated  by  the  method  of  limiting  densities, 
is  1-01552.  The  at.  wt.  of  nitrogen,  calculated  from 
the  density  measurements,  is  14-009. 

H.  F.  Gillbe. 

Density  of  tho  vapours  in  equilibrium  with 
water,  ethyl  alcohol,  methyl  alcohol,  and  benzene. 
(Earl  of)  Berkeley  and  E.  Steniiouse  (Phil. 
Trans.,  1930,  A,  229,  255 — 286). — An  investigation 
of  the  validity  of  Dalton’s  law,  the  extent  of  the 
association  among  vapour  molecules,  and  the  depend¬ 
ence  of  this  association  on  temperature  has  been 
made  in  order  to  put  the  vapour  pressure  method  of 
determining  osmotic  pressure  on  a  sound  experi¬ 
mental  basis.  A  method  for  determining  the  ratio 
of  vapour  densities  in  air  and  other  gases  is  described 
arid  results  are  given  for  water,  ethyl  and  methyl 
alcohols,  and  benzene.  With  ethyl  alcohol  and 
water,  direct  comparisons  of  the  vapour  density  at 
0-75°  and  30-02°  have  been  made.  Considerable 
attention  has  been  directed  to  the  experimental  errors 
involved,  the  means  of  calculating  the  effects  caused 
by  changes  in  temperature  and  pressure,  and  other 
corrections  necessary  for  the  highest  accuracy. 
Diffusion  is  probably  the  cause  of  slight  discrepancies, 
which  can  be  avoided  when  the  experiments  are 
conducted  with  a  relatively  rapid  air  current  for  a 
sufficient  time.  With  the  aid  of  certain  assumptions 
an  approximate  estimate  of  the  concentrations  of 
normal  and  associated  molecules  in  the  different 
vapours  can  be  reached.  E.  S.  Hedges. 

Calculation  of  the  density  of  gases  in  the  dry 
state.  L.  Zipperer  and  G.  Muller  (Gas-  u.  Wasscr- 
fach,  1930,  73,  802 — 804). — An  accurate  formula  for 
the  calculation  of  d  for  dry  gas  from  experimental 
work  with  the  Bunsen-Schiliing  apparatus  is  given  and 
compared  with  a  previously  published  approximate 
formula  and  with  a  further  one  proposed  by  Guman. 
It  is  shown  that  the  divergence  docs  not  exceed 
0  0001 ,  which  is  in  any  case  beyond  the  experimental 
accuracy,  and  that  there  is  no  advantage  in  using  the 
more  complicated  exact  formula  nor  that  of  Guman. 

C.  Irwin. 

Rotational  motion  of  molecules  in  crystals.  L. 
Pauling  (Physical  Rev.,  1,930,  [ii],  36,  430-443).— 
Theoretical.  The  motion  of  a  diatomic  molecule  in  a 
crystal  is  discussed  on  the  basis  of  the  w-ave  equation 
of  the  molecule.  It  is  shown  that  crystalline  hydrogen 
is  a  solid  solution  of  symmetric  and  antisymmetric 


molecules.  At  temperatures  near  5°  Abs.  the  solid 
solution  becomes  unstable  relative  to  phases  of 
definite  composition.  The  change  of  entropy  is 
discussed  (cf.  Giauque,  A.,  1929,  138).  Transitions 
in  thermal  phenomena  over  a  range  of  temperature 
for  methane  (cf.  Clusius,  ibid.,  635),  the  hydrogen 
halides  (cf.  Giauque,  ibid.,  755),  and  other  substances 
are  interpreted  as  changes  from  oseillational  to 
rotational  motion.  N.  M.  Bligh. 

Thermodynamic  treatment  of  chemical  equi¬ 
libria  in  systems  composed  of  real  gases.  I. 
Approximate  equation  for  the  mass-action 
function  applied  to  the  existing  data  on  the 
Haber  equilibrium.  L.  J.  Gillespie  and  J.  A. 
Beattie  (Physical  Rev.,  1930,  [ii],  36,  743 — 753). — 
An  equation  for  the  mass-action  function  is  deduced 
correlating  all  the  equilibrium  data  on  the  ammonia 
synthesis  reaction  for  a  temperature  range  of  325 — 
952°,  and  a  pressure  range  of  10 — 1000  atm.  with  the 
compressibility'’  and  heat  capacity  data  on  the  pure 
reacting  gases.  The  effects  of  temperature  and 
pressure  on  the  mass-action  function  are  separated; 
for  the  former  the  relation  is  exact,  for  the  latter 
certain  approximations  are  made.  N.  M.  Bligii. 

Vapour  pressure  of  liquid.  I.  Vapour 
pressure,  heat  of  vaporisation,  and  chemical 
constant  of  pure  liquid  substance.  K.  Watanabe 
(Sci.  Rep.  Tokyo  Bunrika  Daigaku,  1930, 1,  1 — 13). — 
A  theoretical  paper  in  which  general  equations  of 
vapour  pressure  and  latent  heat  of  vaporisation  are 
derived.  W.  Good. 

Zero  volumes  of  crystallised  organic  sub¬ 
stances.  W.  Biltz  (Z.  Elelctrochem.,  1930,  36, 
815 — 818). — A  discussion  of  mol.  volume  and  its 
relationship  to  the  additive  and  constitutive  properties 
of  at.  volume.  H.  F.  Gillbe. 

Lattice  energy  and  the  combined  state.  W. 
Klemm  (Z.  Elektroehem.,  1930,  36,  704 — 711). — 
Chemical  combination  is  discussed  from  tho  viewpoint 
of  the  energy  associated  with  the  lattice.  In  analogy 
with  characterisation  by  m.  p.,  density,  etc.,  a  com¬ 
pound  may  be  characterised  by  its  “  energy  quotient,” 
which  is  the  ratio  of  the  lattice  energy  derived 
experimentally  from  the  Bom  cycle  to  that  derived 
from  an  empirical  formula  applicable  to  ionic  co¬ 
ordination  lattices  wherein  tho  cations  belong  to  the 
principal  groups.  H.  F.  Gillbe. 

Zinc  ethyl.  F.  Hein  and  H.  Schramm  (Z. 
physikal.  Cliem.,  1930,  149,  408 — -116). — An  investig¬ 
ation  of  tho  physical  properties  of  zinc  ethyl  has 
yielded  the  following  results:  di0  1-207 40-001 ; 
dielectric  constant  at  20°,  2-55 ;  absolute  viscosity'  at 
20°,  0-008575.  From  measurements  of  the  vapour 
pressure  at  26 — 85°  the  mol.  heat  of  vaporisation  has 
been  calculated  to  be  8820  g.-cal.  Application  of 
Trouton’s  rule  shows  the  liquid  to  be  non-associated, 
and  the  mol.  wt.  in  benzene  solution,  as  determined 
by'  the  cryoscopic  method,  is  also  normal. 

R.  Cuthill. 

Volatility  of  liquids.  S.  Saijo  and  Y.  Nagai 
(J.  Soc.  Chem.  Lid.,  Japan,  1930,  33,  299b).— The 
volatilities,  in  mg.-mols.,  of  liquid  vaporised  per  c.c. 
of  air  per  sec.  per  sq.  cm.  for  methyl  alcohol,  hexane, 
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benzene,  ethyl  alcohol,  and  "water  are  in  the  order 
given.  The  corresponding  specific  volatilities  (volati¬ 
lity/vapour  pressure)  are  in  the  order  methyl  alcohol, 
water,  hexane,  ethyl  alcohol,  benzene,  methylcycZo- 
hexane.  This  order  is  dependent  on  the  amount 
of  air  used.  C.  W.  Gibby. 

Viscosities  of  glyceryl  trinitrate  and  related 
glycol  nitrates.  J.  M.  Peterson  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3669 — 3676). — The  viscosities  of 
ethylene,  propylene,  trimethylene,  and  diethylene 
glycol  dinitrates,  and  glyceryl  trinitrate  have  been 
measured  in  c.g.s.  units  at  5°  intervals  from  10°  to 
60°.  The  values  for  ethylene  and  propylene  glycol 
dinitrates  are  almost  identical,  but  those  for  the 
isomeric  propylene  and  trimethyl  derivatives  differ 
considerably.  The  corresponding  fluidities  are 
calculated. "  H.  Burton. 

Diffusion  of  substances  showing  deviations 
from  Fick’s  law.  D.  Kruger  and  H.  Grunsky 
(Z.  physikal.  Chem.,  1930,  150,  115— 134).— Details 
are  given  of  a  discontinuous  method  of  investigating 
diffusion  velocity,  which,  by  the  application  of 
Boltzmann’s  formula,  permits  an  evaluation  of  the 
results  in  cases  in  which  the  diffusion  coefficients  are 
functions  of  concentration.  The  method  has  been 
applied  to  the  study  of  the  diffusion  of  cellulose 
nitrate  in  acetone  and  of  quinol  in  water.  The  results 
in  the  case  of  the  cellulose  nitrates  are  not  entirely 
explained  by  a  dependence  of  the  diffusion  coefficient 
on  the  concentration.  A  partial  explanation  is  given 
by  the  assumption  of  forces  of  affinity  between  the 
cellulose  ester  particles  themselves  and  between  the 
particles  and  the  molecules  of  solvent. 

F.  G.  Tryhorx. 

Dielectric  constants  of  liquids.  III.  Aqueous 
solutions  of  some  organic  compounds.  G. 
Devoto  (Gazzetta,  1930,  60,  520 — 530). — Measure¬ 
ments  have  been  made  at  25°  of  the  dielectric  con¬ 
stants  of  solutions  of  benzoic  acid,  benzamide, 
carbamide,  thiocarbamide,  phenol,  aniline,  aceto¬ 
nitrile,  acetanilide,  glycine,  phenylglycine,  a-alanine, 
aspartic  acid,  and  asparagine.  The  dielectric  con¬ 
stant-concentration  coefficient  is  greatest  in  the  case 
of  phenol  (  —  67)  and  is  approximately  constant 
(about  2S)  for  the  amino-acids.  It  is  inferred  that 
carbamide  and  thiocarbamide  exist  in  aqueous 
solution  mainly  in  the  polar  forms  NH3+C(;NH)0- 
and  NH3+C(:NH)S-.  F.  G.  Tryhorn. 

Viscosities  of  several  aqueous  solutions  of 
organic  substances.  II.  H.  M.  Chadwell  and 
B.  Asnes  (J.  Amer.  Chem.  Soc.,  1930,  52,  3507 — 
3518). — Relative  viscosities  have  been  determined  for 
1 — 20%  solutions  of  carbamide  between  5°  and  25°, 
for  2 — 26%  solutions  of  urethane  at  10°,  and  for 
solutions  of  ethyl  ether,  methyl  acetate,  and  ethyl 
acetate  at  10°  and  at  concentrations  falling  within  the 
ranges  of  complete  miscibility.  A  comparison  with 
earlier  data  (Chadwell,  A.,  1926,  1006)  shows  that  in 
all  cases  save  that  of  carbamide  the  solutions  have 
greater  relative  viscosities  at  10°  than  at  25°,  possibly 
owing  to  solvation  effects  or  compound  formation. 
The  relative  viscosities  of  all  solutions  increase  as  the 
concentration  is  increased  and  thus  the  effect  of 
the  depolymerisation  of  water  on  viscosities  is  not 


apparent.  The  volume  changes  occurring  on  the 
dissolution  of  the  esters  remain  unaltered  when  the 
temperature  is  changed  from  25°  to  10°.  The  con¬ 
tractions  are  greatest  in  the  case  of  ether  and  are 
successively  less  for  ethyl  acetate,  methyl  acetate,  and 
carbamide,  thus  affording  confirmation  of  the  hypo¬ 
thesis  (Richards  and  Chadwell,  A.,  1925,  ii,  1049) 
that  cohesive  forces  and  internal  pressures  in  liquids 
largely  determine  the  volume  of  the  systems.  A 
comparison  of  the  viscosity  and  contraction  curves 
shows  that  change  of  volume  is  not  the  only  factor 
determining  the  viscosity.  The  bearing  of  compound 
formation  and  the  orientation  of  polar  molecules  on 
the  results  is  discussed.  -  J.  G.  A.  Griffiths. 

Behaviour  of  glasses  in  the  softening  interval. 
G.  Tammann  (Z.  Elektrochem.,  1930,  36,  665 — 675).— 
The  variations  with  temperature  of  numerous  physical 
properties  of  glasses  in  the  softening  interval  are 
summarised.  See  A.,  1929,  649,  993,  1138;  this  vol., 
404.  H.  F.  Gillbe. 

Variation  with  temperature  of  certain  elastic 
properties  of  glasses  over  the  softening  interval. 
G.  Tammann  and  R.  Klein  (Z.  anorg.  Chem.,  1930, 
192,  161 — 178). — The  elasticity  coefficient  of  a 
vitreous  layer  of  salicin,  colophony,  or  phenolphthalein 
as  measured  by  the  height  of  rebound  of  a  steel  ball 
after  being  allowed  to  drop  from  a  considerable  height 
on  to  a  steel  plate  coated  with  a  thin  film  of  the  glass, 
diminishes  rapidly  as  the  temperature  is  raised  above 
that  at  which  threads  may  first  be  drawn  from  the 
glass,  but  it  is  not  possible  by  this  method  to  decide 
the  temperature  at  which  the  material  changes  from 
a  glass  to  a  highly  viscous  liquid.  The  hardness  of 
glasses,  as  measured  by  the  pressure  necessary  to 
cause  initial  rupture  of  the  surface,  diminishes  con¬ 
tinuously  over  the  softening  range,  the  diminution 
commencing  before  softening  begiqs;  at  the  lowest 
temperature  at  which  threads  may  lye  drawn  from  the 
glass  the  hardness  vanishes.  The  'types  of  surface 
fissure  produced  under  various  conditions  of  pressure 
and  temperature  are  described,  and  the  variations 
with  pressure  of  the  mean  temperature  of  rupture, 
taken  as  the  mean  of  the  highest  temperature  at  which 
scratching  is  possible  and  that  at  which  a  smooth 
groove  is  formed,  have  been  measured  for  selenium 
and  colophony  glasses  and  for  an  ordinary  silicate 
glass.  H.  F.  Gillbe. 

Specific  heat,  heat  conductivity,  and  adiabatic 
temperature  change  of  glasses  over  the  softening 
interval.  G.  Tammann  and  H.  E.  von  Gronow  (Z. 
anorg.  Chem.,  1930,  192,  193 — 209). — The  specific 
heat  of  vitreous  selenium  rises  abruptly  from  0  089 
at  29-6°  to  0-132  at  31-2°,  and  that  of  colophony  from 
0-275  at  17-4°  to  0-412  at  33-0°.  Analogous  sudden 
changes  are  exhibited  by  the  heat-conductivity 
coefficients  :  in  an  interval  of  5°  above  29°,  at  which 
temperature  selenium  glass  first  loses  its  brittleness, 
there  is  a  40%  decrease  of  the  function  k—’KjKdC, 
where  X  is  the  heat-conductivity  coefficient,  d  the 
density,  C  the  specific  heat,  and  A  is  a  constant^ 
with  salicin  glass  there  is  a  40%  fall  of  k  over  a  4° 
interval,  and  with  colophony  a  22%  fall  over  6  . 
Study  of  the  adiabatic  temperature  changes  which 
occur  on  sudden  compression  of  a  softening  glass 
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indicates  that  very  slow  physical  changes  take  place, 
especially  in  the  highly  viscous  products  of  the 
softening  process.  H.  F.  Gillbe. 

Structure  of  glasses.  Evidence  of  A-ray  diffrac¬ 
tion.  J.  T.  Randall.  H.  P.  Rooksby,  and  B.  S. 
Cooper  (J.  Soc.  Glass  Tech.,  1930,  14,  219— 229t).— 
As  a  result  of  experiments  in  which  A-ray  diffraction 
patterns  (rings)  wore  produced  by  Cu-Xa  and 
Mo-Xa  radiation,  the  authors  consider  that  vitreous 
silica,  wollastonite  glass,  and  sodium  borate  consist 
of  crystallites  the  distribution  of  which  with  regard 
to  size  in  the  glasses  is  not  simple.  A  considerable 
proportion  of  the  silica  in  a  hard  glass  is  said  to  be  in 
the  form  of  cristobalite  crystallites,  but  in  a  softer 
glass  (Si02  70%,  Na30  5%,  CaO  4%,  MgO  etc.)  no 
evidence  of  a  similar  nature  was  found.  The  above 
results  are  shown  to  be  compatible  with  the  observed 
physical  properties  of  glass  and  crystal  phases  of  the 
compounds  considered.  M.  Parkin. 

Thermal  expansion  of  boric  oxide,  arsenious 
oxide,  metaphosphoric  acid,  and  lead  glasses, 
and  the  variation  of  the  volume  with  the  crystall¬ 
isation  pressure.  G.  Tammann  and  G.  Bandel 
(Z.  anorg.  Cliem.,  1930, 192,  129 — 144). — The  thermal 
expansion  of  a  number  of  vitreous  substances  has 
been  determined  by  measurement  of  the  pressure 
variations  which  occur  when  the  substance  is  heated 
at  constant  volume.  Boric  oxide  yields  a  p-T  curve 
with  a  definite  break  which  at  low  initial  pressure 
occurs  at  248°,  rising  to  280°  for  pressures  in  the 
neighbourhood  of  3000  kg.  per  cm.2,  the  variation 
being  expressed  by  Tbrcak=247°+0-02p— 3xHHp2; 
below  the  break  dpjdT  is  about  0-25,  and  above  the 
break,  1-7 — 2-0.  If  the  p~T  curve  is  determined  at  a 
pressure  of  500  kg.  per  cm.2  above  that  at  which  the 
glass  is  devitrified,  a  horizontal  portion  appears  from 
210°  to  270°,  whilst  at  higher  pressures  the  curve 
assumes  a  negative  slope  between  200°  and  300°, 
i.e.,  the  glass  has  a  negative  coefficient  of  expansion 
over  this  interval.  Vitreous  arsenious  oxide  exhibits 
similar  phenomena;  when  the  glass  devitrified  at 
150  kg.  per  cm.2  is  heated  at  1900  kg.  per  cm.2  and 
cooled,  the  volume  increases  by  about  3-6%.  Lead 
glass  when  heated  at  low  initial  pressures  shows  a 
linear  increase  of  pressure  up  to  about  460°  and  then 
a  more  rapid  increaso;  at  initial  pressures  of  500 
kg.  per  cm.2  and  upwards  the  pressure  diminishes  up 
to  about  200°,  remains  constant  for  the  next  200 — 
300°,  and  finally  rises  rapidly.  It  is  uncertain  whether 
lead  glass  has  a  negative  expansion  coefficient  at  high 
pressures,  but  the  specific  volume  diminishes  when  the 
glass  is  devitrified  at  a  high  pressure.  The  p-T 
curves  of  metaphosphoric  acid  resemble  closely  those 
of  boric  oxide ;  for  a  glass  containing  12-4%  of  water 
the  break  occurs  at  Tbreak=33-5°-f 0-0062p,  and  for 
a  glass  containing  9-9%  of  water,  Tbroak=85-5°-f 
0-0053p.  The  change  of  specific  volume  with  the 
devitrification  pressure  is  only  about  0-33  of  that 
observed  with  boric  acid  glass,  and  diminishes  as  the 
water  content  of  the  acid  increases.  H.  F.  Gillbe. 

Glass.  V.  Heat  capacity  data  for  some 
complex  organic  glasses  and  liquids.  G.  S. 
Parks,  S.  B.  Thomas,  and  W.  A.  Gilkey  (J.  Physical 
Chem.,  1930,  34,  2028—2034;  cf.  A.,  1929,  1228).— 


Data  for  the  specific  heats  of  the  systems  glycerol- 
dextrose  (equal  parts  by  weight)  and  propylene 
glycol-glycerol-dextrose  (equal  parts  by  weight) 
between  90°  and  285°  Abs.  have  been  obtained  by 
Nernst’s  method,  using  an  aneroid  calorimeter  to 
obtain  instantaneous  values.  The  heat  capacity 
curvcs  are  similar  to  those  obtained  for  glycerol  and 
dextrose  (A.,  1928, 1189),  but  the  transition  from  glass 
to  liquid  is  more  gradual  with  the  two-  and  thrcc-com - 
ponenfc  systems.  In  the  case  of  the  system  glycerol- 
dextrose  .  the  transition  occurs  between  200°  and 
222°  Abs.,  and  in  that  of  the  second  system  the  trans¬ 
ition  is  more  abrupt  when  the  time  between  successive 
determinations  of  specific  heat  is  lengthened. 

L.  S.  Theobald. 

X-Ray  analysis  of  the  system  lithium-silver. 
S.  Pastorello  (Gazzetta,  1930,  60,  493 — 501). — 
Nine  lithium-silver  alloys,  containing  from  5-6  to  48% 
Li,  prepared  byfusion  in  an  inert  atmosphere  have  been 
examined  by  the  Debye  method.  The  existence  of  a 
compound,  AgLi,  inferred  from  the  brisk  evolution  of 
heat  attending  the  dissolution  of  silver  in  lithium  near 
500°,  was  confirmed  by  the  X-ray  spectrograms.  This 
compound  possesses  a  cubic  lattice  of  the  CsCl  type 
with  a  3-22  A.,  corresponding  with  d  5-68.  A  second 
compound  occurs  of  which  the  formula  is  probably 
AgLij.  In  the  case  of  the  system  sodium-silver, 
X-ray  analysis  failed  to  show  any  solubility  of  sodium 
in  silver.  F.  G.  Tryhorn. 

Constitution  of  the  cadmium-zinc  alloys.  D. 
Stockdale  (Inst.  Metals,  Sept.,  1930.  Advance  copy. 
6  pp.). — A  re-examination  of  the  equilibria  at  the  zinc 
end  of  the  cadmium-zinc  system  has  shown  that  the 
solid  solubility  of  cadmium  in  zinc  is  2-15%  at 
263°  and  2-6%  at  353° ;  these  results  are  in  good  agree¬ 
ment  -with  those  of  Jenkins  (B.,  1926,  831),  but  much 
lower  than  those  of  Grube  and  Burkhardt  (B.,  1929. 
721).  The  solid  solubility  of  zinc  in  cadmium 
increases  linearly  from  0-5%  at  100°  to  2-95%  at 
the  eutectic  temperature;  these  values  arc  inter¬ 
mediate  between  those  found  by  the  above-named 
authors.  A.  R.  Powell. 

X-Ray  investigation  of  lead-antimony  alloys. 
D.  Solomon  and  W.  M.  Jones  (Phil.  Mag.,  1930,  [vii], 
10,  470 — 475). — X-Ray  analysis  by  the  powder 
method  of  alloys  of  lead  and  antimony  containing, 
respectively,  30%  and  80%  Pb  affords  no  evidence  of 
the  formation  of  either  a  compound  or  a  solid  solution. 
The  size  of  the  lattice  of  the  pure  elements  is  main¬ 
tained  unchanged  in  the  alloys.  This  is  contrary  to 
the  findings  of  Bronicvski  and  Slivovski  (A.,  1928, 
1085).  F.  L.  Usher. 

Equilibrium  diagram  of  the  lead-tin  system. 
K.  Honda  and  H.  Abe  (Sci.  Rep.  Tohoku,  1930, 19, 
315 — 330). — Tlie  method  of  differential  thermal 
analysis  applied  to  the  study  of  the  above  equilibrium 
diagram  shows  that  the  thermal  change  which  takes 
place  at  about  160°,  just  below-  the  eutectic  line,  is  due 
to  a  rapid  decrease  of  solubility  of  the  [B-phase  in  the 
cc-solid  solution  with  fall  of  temperature.  The  hori¬ 
zontal  lino  usually  given  on  the  equilibrium  diagram 
can  be  omitted  with  advantage.  In  this  way  the 
diagram  is  considerably  simplified.  It  is  suggested 


1360 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


that  other  horizontal  lines  found  in  equilibrium 
diagrams  for  other  systems  could  be  omitted. 

A.  J.  Mee. 

Transformation  of  solid  metallic  phases.  I. 
The  tetragonal  gold-copper  alloy,  AuCu.  U. 
Dehlieger  and  L.  Graf  (Z.  Physik,  1930,  64,  359 — 
377). — The  transformation  of  cubic  mixed  crystals  con¬ 
taining  50  at.-%  An  and  50  at.-%  Cu  into  the  tetra¬ 
gonal  compound  AuCu  takes  placo  in  tho  case  of 
single  crystals  by  means  of  a  direct  change  in  the  form 
of  the  lattice.  After  only  a  short  time  an  inter¬ 
mediate  state  is  reached.  In  this  condition  there  is  a 
lattice  with  tetragonal  symmetry  and  with  accurately 
defined  lattice  constants,  in  which,  however,  some  of 
the  atoms  are  in  the  mixed  crystal  state.  Afterwards, 
when  the  alloy  has  been  kept  at  a  red  heat  for  some 
time,  the  atoms  become  ordered,  but  during  this 
process  the  lattice  constants  do  not  change.  Tho 
change  of  electrical  resistance  with  the  temperature 
which  has  been  established  for  this  alloy  can  be 
explained  on  the  basis  of  a  slow  decrease  in  tetragonal 
form  before  the  transition  point,  and  of  the  gradual 
arrangement  of  the  atoms.  The  compound  AuCu, 
with  completely  arranged  atoms,  is  very  soft,  whilst 
the  intermediate  stato  is  extraordinarily  hard.  On 
deformation  tho  tetragonal  form  is  destroyed.  The 
theory  of  the  change  is  discussed.  The  transformation 
from  cubic  mixed  crystals  to  the  tetragonal  form  must 
involve  the  free  metal  electrons.  This  is  shown  to  be 
thermodynamically  possible.  The  atoms,  after  reach¬ 
ing  the  tetragonal  intermediate  stage,  become  ordered 
by  diffusion.  The  tetragonal  distribution  of  atoms, 
which  can  hold  only  for  an  atomic  ratio  of  1:1, 
stabilises  the  tetragonal  symmetry  of  the  electrons, 
but  this  may  easily  change  its  axial  direction. 

A.  J.  Mee. 

Meaning  of  the  equilibrium  diagram  [of  iron- 
carbon  alloys].  R.  Ruer  (Stahl  u.  Eiscn,  1930,  50, 
1062 — 1067). — Polemical  against  Honda  (Trans. 
Amor.  Soc.  Steel  Treat.,  1929,  16,  183).  Simpli¬ 
fication  of  the  iron-carbon  diagram  by  omitting  the 
graphite  lines  is  not  permissible,  as  the  diagram  then 
does  not  represent  the  equilibria  in  the  system  and 
is  not  in  accord  with  the  theory  of  heterogeneous 
equilibria.  A.  R.  Powell. 

Metallographic  investigation  of  vanadium 
steels.  M.  Oya  (Sci.  Rep.  Tohoku,  1930,  19,  331 — 
364). — The  structure  and  equilibrium  diagrams  of 
vanadium  steels  have  been  studied  by  dilatomctric  and 
magnetic  analyses,  and  by  microscopical  observation. 
The  equilibrium  diagram  shows  that  the  solubility  of 
carbon  in  the  y-phaso  decreases  to  a  considerable 
extent  on  the  addition  of  vanadium,  and  hence  the 
existing  range  of  the  y-phase  in  this  system  is  very 
narrow.  In  the  y-phase  region  there  exist  three 
proeutectoid  surfaces  in  which  the  a-phase,  Fe3C,  and 
VtC3,  respectively,  begin  to  separate.  The  eutectoid 
temperature  in  the  Fe-Fe3C  system  (tho  A1  point)  is 
raised  15°  by  the  addition  of  0-5%  V,  and  remains 
constant  on  further  addition  of  vanadium.  The  binary 
eutectoid  reaction  y — ^-a+V4C3  occurs  in  the  temper¬ 
ature  range  745 — 1330°.  The  non-variant  reaction 
V4C3-f  y^^FcjC+ct  takes  place  in  the  neighbourhood 
of  about  0-5%  V  and  0-9%  C.  A.  J.  Mee. 


Change  in  electrical  resistance  and  hardness 
of  alloys  of  lead  and  of  thallium  with  time.  G. 
Tammann  and  H.  Rudiger  (Z.  anorg.  Chem.,  1930, 
192,  1 — 44). — The  change  in  hardness  and  resistance 
on  keeping  at  20°  of  binary  alloys  of  lead  with 
cadmium,  bismuth,  tin,  sodium,  potassium,  mercury, 
and  thallium  and  the  change  in  resistance  of  binary 
alloys  of  thallium  with  lead,  mercury,  and  tin  have 
been  studied.  The  concentrations  examined  varied 
from  below  to  a  little  above  that  corresponding  with 
tho  saturated  solution  in  lead  or  thallium  at  20°  of  the 
other  component.  Three  specimens  of  each  alloy  were 
studied,  one  prepared  by  chilling  the  molten  metal  to 
20°,  another  by  heating  for  some  time  at  a  little  below 
the  m.  p.  to  homogenise  the  alloy,  which  was  then 
chilled,  and  the  third  by  homogenising  and  then  cooling 
slowly  to  20°.  The  results  in  general  are  in  agree¬ 
ment  with  the  theory  that  the  change  in  resistance  is 
due  to  the  relatively  rapid  diffusion  which  occurs  in 
lead  and  thallium  at  20°,  permitting  homogenisation 
of  laminated  crystals,  crystallisation  from  super¬ 
saturated  solid  solutions,  and,  in  the  case  of  cold- 
drawn  wires,  recrystallisation.  By  working  on  this 
hypothesis  approximate  solubilities  in  solid  lead  and 
thallium  may  often  be  deduced  from  observations  on 
the  change  of  resistance  with  time.  A  further  cause 
of  changes  in  resistance  of  wires  of  thallium  alloys  is 
surface  oxidation,  resulting  in  a  reduction  of  the 
effective  cross-section.  In  this,  respect  thallium-tin 
alloys,  however,  are  exceptional,  for  even  small 
amounts  of  tin  have  a  marked  protective  action.  The 
hardness  is  influenced  by  factors  much  the  same  as 
those  which  affect  the  resistance,  but  not  always 
in  the  same  direction.  Crystallisation  from  super¬ 
saturated  solid  solutions,  for  instance,  appears  always 
to  reduce  the  resistance  and  will  usually  reduce  the 
hardness  also,  but  if  the  crystals  separating  are  very 
small,  as  in  sodium-lead  alloys,  the  hardness  may  be 
increased.  R.  Cuthill. 

Hardness  of  binary  alloys  rich  in  aluminium 
in  relation  to  their  composition.  K.  Roth  (Z. 
anorg,  Chem.,  1930,  191,  181 — 193). — For  binary 
alloys  of  aluminium  with  copper,  silicon,  nickel, 
calcium,  magnesium,  manganese,  and  zinc  the 
logarithm  of  the  percentage  by  volume  of  the  second 
component  bears  an  approximately  linear  relation  to 
tho  depth  of  impression  made  in  the  Ludwig  hardness 
test;  for  alloys  in  which  compound  formation  takes 
place  the  same  relation  applies  to  the  concentration 
of  the  compound.  In  both  cases  there  is  a  break  in 
the  curve  above  a  certain  concentration,  and  the 
linear  relation  does  not  hold  for  the  regions  over  which 
mixed  crystals  exist.  Analogous  results  are  obtained 
if  the  Brinell  hardness  test  is  employed. 

H.  F.  Gillbe. 

Molecular  constitution  of  certain  intermetallic 
solid  solutions  at  temperatures  below  that  of  the 
eutectic  examined  thermodynamically.  F.  H. 
Jeffery  (Trans.  Faraday  Soc.,  1930,  26,  587 — 588).— 
By  suitable  choice  of  the  molecular  aggregation  of 
the  components  X  and  Y  in  the  two  co-existing 
solutions  it  is  found  that  log  (l-n')jn  becomes  a 
linear  function  of  1  !T,  where  n  and  n'  are  the  molal 
fractions  of  Y  in  A  in  the  one  phase  and  of  X  in  Y  in 
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the  other,  respectively,  and  T  is  the  absolute  tem¬ 
perature  ;  from  this  the  molecular  constitution  of  the 
solid  solutions  can  be  determined.  H.  F.  Gillbe. 

Molecular  constitution  of  the  solid  solution  of 
tin  in  lead  at  temperatures  below  that  of  the 
eutectic.  F.  H.  Jeffery  (Trans.  Faraday  Soc., 
1930,  26,  588 — 590).- — -The  relation  previously  derived 
(of.  preceding  abstract)  has  been  verified  for  lcad- 
tin  alloys  at  temperatures  below  that  of  the  eutectic. 
The  solid  solution  of  tin  in  lead  contains  only  mon¬ 
atomic  molecules  of  the  two  metals  and  remains  of 
the  same  nature  from  the  f.  p.  of  lead  to  130°.  No 
evidence  has  been  obtained  for  the  existence  of  an 
isothermal  at  149°  starting  within  the  region  investi¬ 
gated.  H.  F.  Gillbe. 

Solid  solutions,  isomorphism,  and  symmorph- 
ism  among  oxides  of  bivalent  metals.  III. 
Systems  MnO-CdO  and  MnO-MgO.  L.  Pas- 
serini  (Gazzetta,  1930,  60,  535—543;  cf.  A.,  1929, 
639). — An  X-ray  examination  has  been  made  by  the 
powder  method  of  solid  solutions  of  metallic  oxides 
prepared  by  the  calcination  at  temperatures  between 
350°  and  700°  of  mixtures  of  the  hydroxides  obtained 
by  precipitating  mixed  solutions  of  the  chlorides  by 
potassium  hydroxide  solution.  In  seven  preparations 
of  the  system  MnO-CdO,  prepared  at  350°,  and  con¬ 
taining  up  to  90%  MnO,  partial  miscibility  was  found, 
up  to  a  maximum  of  21%  CdO  in  manganous  oxide, 
and  of  20%  MnO  in  cadmium  oxide.  When  the  solid 
solutions  were  prepared  at  700°  a  maximum  solubility 
of  53%  MnO  in  cadmium  oxide  was  observed.  Partial 
mutual  solubility  was  found  in  the  system  MnO-MgO, 
the  limiting  solid  solutions  containing  31%  MgO  and 
2G%  MnO,  respectively.  F.  G.  Tryhorn. 

Solid  solutions,  isomorphism,  and  symmorph- 
ism  among  oxides  of  tervalent  metals.  Systems 
Al203-Cr203 ;  AL,03-Fe203 ;  Cr203-Fe203.  L. 

Passerine  (Gazzetta,  1930,  60,  544 — 558).— Solid 
solutions  of  the  oxides  of  the  above  systems  have  been 
prepared  by  calcination  at  about  000°  of  the  hydroxide 
mixtures  obtained  by  the  addition  of  an  alkali 
hydroxide  to  mixed  solutions  of  the  chlorides  or  sul¬ 
phates  of  the  metals.  An  X-ray  examination  by  the 
powder  method  has  been  made  of  preparations  con¬ 
taining  widely  varying  proportions  of  the  constituents. 
The  solid  solutions,  like  the  pure  oxides,  crystallise 
in  the  rhombohedral  system.  The  pure  oxides  of 
aluminium,  chromium,  and  iron  prepared  by  calcin¬ 
ation  of  the  hydroxides  were  also  examined,  with  the 
following  results  :  chromium  oxide,  hexagonal  cell, 
c/a  1-374,  a  4-950^0-005,  c  6-S06±0-007  A.,  v 
143-4  Xl0~24  c.c.,  d  5-283:  rhombohedral  cell, 
a •  5-38^0-005  A.,  a  54°  50'4;5';  ferric  oxide,  hexa¬ 
gonal  cell,  c/a.  1-366,  a  5-020±  0-005,  c  6-860± 
0-007  A.,  v  14S-6X  10--1  c.c.,  d  5-355;  rhombohedral 
cell,  a  5-43±0-005  A.,  a  55°  6'±5';  aluminium  oxide, 
hexagonal  cell,  c/a  1-366,  a  4-740±0-005,  c  6-478 i 
0-007  A.,  v  125-1  X  10"21  c.c.,  d  4-075;  rhombohedral 
cell,  a  5-13i0-005  A.,  a.  55°  6' ±5'.  Limited  misci¬ 
bility  occurs  in  the  systems  Al203-Cr203  and  A1203- 
Fe,03  at  all  the  temperatures  employed.  An  inverse 
relationship  is  found  between  the  maximum  amount 
of  oxide  held  in  solid  solution  in  these  systems  and 
the  difference  between  the  diameters  of  the  metallic 


ions.  The  axial  ratios  of  the  cells  of  the  solid  solutions 
are  intermediate  between  those  of  the  pure  oxides. 
Complete  miscibility  in  the  solid  states  was  found  in  the 
system  Cr203-Fe203,  the  axial  ratios  of  the  cells  and 
the  densities  being,  within  experimental  error,  linear 
functions  of  the  composition  of  the  solid  solutions. 
The  results  of  these  measurements  indicate  that 
solubility  in  the  solid  state  among  oxides  of  tervalent 
metals  follows  laws  analogous  to  those  found  pre¬ 
viously  for  oxides  of  bivalent  metals  (cf.  A.,  1928, 
1316;' 1929,  639).  F.  G.  Tryhorn. 

Diffusion  phenomena  in  solid  molybdates  and 
tungstates.  W.  Jander  (Z.  anorg.  Chcm.,  1930, 
191, 171 — 180). — A  method  has  been  developed  for  the 
detection  and  measurement  of  the  diffusion  of  the 
metallic  atoms  and  acid  groups  in  the  tungstates  and 
molybdates  of  the  alkaline  earths  and  of  zinc,  cadmium, 
nickel,  and  manganese.  In  the  alkaline-earth  salts 
at  800 — 1000°  the  metallic  atoms  arc  firmly  fixed  in 
their  positions  in  the  lattice,  whereas  the  acid  radicals 
are  relatively  mobile.  In  the  heavy  metal  salts  the 
metals  and  the  acid  radicals  share  equally  in  the 
diffusion  processes.  H.  F.  Gillbe. 

Volatility  of  boric  acid.  I.  Volatility  in 
aqueous  solution.  II.  Volatility  in  Roscoe’s 
acids.  III.  Volatility  of  solid  boric  acid  in 
steam.  G.  Bangui  and  M.  Giannotti  (Annali 
Chim.  Appl.,  1930,  20,  271—285,  280—296,  296—301). 
— -I.  When  aqueous  boric  acid  solutions  are  distilled, 
the  proportion  of  acid  passing  over  in  the  distillate  is 
proportional  to  the  concentration  of  the  original 
solution.  If,  however,  the  solution  is  heated  under  a 
reflux  apparatus  prior  to  the  distillation,  such  pro¬ 
portionality  is  not  observed,  the  quantity  of  boric  acid 
then  distilling  remaining  constant  for  different  con¬ 
centrations  of  the  solution  distilled.  The  results 
obtained  on  distillation  of  saturated  boric  acid 
solutions  in  presence  of  the  solid  phase  are  in  good 
agreement  with  those  of  Nasini  and  Ageno  (A.,  1912, 
ii,  937).  A  distillate  containing  3-86%  of  the  acid 
may  be  obtained  if  the  solution  is  heated  in  a  bath 
maintained  at  a  high  constant  temperature.  That 
the  volatility  of  boric  acid  from  its  solutions  heated  on 
a  water-bath  is  not  due  to  mechanical  entrainment  is 
confirmed.  The  discrepancies  apparent  in  the  pub¬ 
lished  results  are  explainable  by  the  influence  of  pre¬ 
liminary  refluxing  and  of  the  rate  of  distillation  (cf. 
Skirrow,  B.,  1901,  805). 

II.  The  amounts  of  boric  acid  distilling  from  solu¬ 
tions  in  water  and  in  azeotropic  aqueous  solutions  of 
hydrochloric  (b.  p.  110°),  nitric  (b.  p.  119-5°),  and 
hydrobromic  (b.  p.  126°)  acids  under  conditions  other¬ 
wise  similar  increase  as  the  b.  p.  of  the  solvent  rises. 
From  10%  solutions  of  boric  acid  in  these  solvents 
the  proportions  distilling  are,  respectively,  0-3638, 
0-9054,  1-2230,  and  1-3576  dg.  per  1000  c.c.  of  distill¬ 
ate.  Extrapolation  indicates  that  no  boric  acid 
would  distil  at  a  temperature  slightly  below  100°.  The 
amount  of  the  acid  distilling  increases  with  the  con¬ 
centration  of  the  solution  and  from  a  hydrobromic 
acid  solution  a  distillate  containing  0-24%  of  boric 
acid  is  obtainable,  whilst  if  the  heating  bath  is  kept 
at  150°,  the  distillate  contains  about  1%.  As  was 
found  with  aqueous  solutions  (sec  above),  the  amounts 
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of  boric  acid  distilling  from  the  solutions  in  azeotropic 
hydrochloric  and  nitric  acids  are  independent  of  the 
concentration  of  the  boric  acid  if  the  solutions  are  first 
boiled  in  a  reflux  apparatus ;  the  time  of  refluxing 
necessary  to  attain  this  constancy  is,  however,  greater 
than  with  aqueous  solutions.  If  the  heating  is 
effected  on  a  water-bath,  the  amounts  of  boric  acid 
evaporating  from  the  aqueous,  hydrochloric,  and  nitric 
acid  solutions  arc  equal. 

III.  The  quantity  of  boric  acid  distilled  from  the 
solid  in  a  current  of  steam  subjected  to  different 
degrees  of  superheating  increases  as  the  temperature  of 
the  steam  is  raised.  At  115°  the  curve  connecting  the 
concentration  of  boric  acid  in  the  distillate  with 
the  temperature  of  the  steam  changes  its  direction,  the 
ratio  between  the  acid  distilling  and  rise  of  temperature 
suddenly  increasing.  This  is  probably  due  to  trans¬ 
formation  of  orthoboric  into  the  meta-acid,  such 
change  probably  requiring  a  higher  temperature  in 
presence  of  steam  than  under  ordinary  conditions. 
The  amounts  of  the  acid  distilling  in  steam  are  small 
compared  with  those  distilling  from  aqueous  or  acid 
solutions,  but  do  not  differ  greatly  from  the  amounts 
found  in  boracifcrous  soffioni.  T.  H.  Pope. 

Solubility  relations  in  gas-liquid  systems. 
HI.  Solubility  of  oxygen'  in  benzene.  J.  L.  R. 
Moroan  and  H.  R.  Pyne  (J.  Physical  Chcm.,  1930, 
34,  2045—2048;  cf.  this  vol.,  1106).— The  solubility 
of  oxygen  in  benzene  at  25°  has  been  determined  ana 
compared  with  the  results  of  Fischer  and  Pfleiderer 
(A.,  1922,  ii,  841).  The  Ostwald  solubility  coefficient 
is  0-2079±0-0007.  L.  S.  Theobald. 

Aniline  and  hydrogen  sulphide.  W.  D.  Ban¬ 
croft  and  B.  C.  Bklden  (J.  Physical  Chcm.,  1930, 
34,  2123 — 2124). — Hydrogen  sulphide  dissolves  in 
anilino  in  accordance  with  Henry’s  law.  Up  to 
pressures  of  1200  mm.  no  evidence  of  the  formation 
of  a  compound  was  obtained.  The  ratio  of  the  mass 
of  gas  (in  mg.)  taken  up  by  1  c.c.  of  aniline  to  the 
pressure  of  the  gas  is  0-0273  at  22°. 

L.  S.  Theobald. 

Solubilities  of  the  soluble  electrolytes.  IV. 
Salt  volumes  in  solution  and  the  contraction  of 
solvent.  A.  F.  Scott  and  E.  J.  Durham  (J. 
Physical  Chem.,  1930,  34,  2035—2044;  cf.  A.,  1929, 
997;  this  vol.,  1107). — The  variation  of  the  con¬ 
traction  of  water  molecules  in  saturated  solution  with 
temperature  has  been  studied.  The  relationship 
AF=F„— aiV2  holds  between  0°  and  100°  for  the 
chlorides  of  potassium,  rubidium,  and  caesium,  for 
sodium  and  potassium  bromides  and  iodides,  and  for 
sodium  nitrate.  AF  is  the  apparent  volume  of 
salt,  of  solubility  N  in  a  saturated  solution,  F„  is  the 
hypothetical  volume  of  an  electrolyte  in  a  saturated 
solution,  and  a  is  a  constant.  The  contraction,  jfc,  of 
each  g.-mol.  of  solvent  equals  aN ;  its  relation  to 
other  properties  of  saturated  solutions  is  discussed. 

L.  S.  Theobald. 

Crystallisation  of  sodium  bromide  from  super¬ 
saturated  solutions.  I.  1ST.  Stranski  and  Z.  C. 
Mutaetschiew  (Z.  physikal.  Chem.,  1930,  150, 
135 — 138 ;  cf.  A.,  1929, 1 133). — From  a  supersaturated 
solution  of  sodium  bromide  crystals  of  the  anhydrous 
salt  are  deposited  at  about  50°  on  galena,  which  has 


a  lattice  identical  with  that  of  the  bromide.  At  a 
lower  temperature  (approximately  32°)  crystals  of  the 
dihydrate  are  deposited.  In  the  presence  of  pyrites, 
whether  pure,  or  as  impurity  in  galena,  or  sprinkled 
on  the  surface  of  pure  galena,  the  anhydrous  salt  is 
not  deposited,  but  the  dihydrate  forms  at  about  42°. 
Sphalerite  and  rutile  give  the  same  results  as  galena, 
whilst  cuprite  and  marcasito  behave  like  pyrites. 
The  solubility  of  sodium  bromide  at  39°  is  53-6+ 
0-05  g.  per  100  g.  of  solution.  F.  G.  Tryhorn. 

Experimental  investigation  into  equilibrium 
relations  between  a  plastic  crystalline  solid  and 
its  solution.  B.  Lockspeiser  (Trans.  Faraday 
Soc.,  1930,  26,  605 — 623). — The  thermodynamic 
reversibility  of  the  physical  transformations  of  plastic 
solids,  e.g.,  dissolution  and  evaporation,  which  involve 
uncontrollable  stress  changes,  has  been  investigated 
theoretically  and  experimentally.  Study  of  the 
equilibrium  of  iodine  in  contact  with  its  aqueous 
solution  over  closed  temperature  cycles  between 
91-2°  and  24-2°  shows  the  process  of  dissolution  to 
be  irreversible,  since  (1)  tho  equilibrium  at  any 
temperature  varies  with  the  history  of  the  system, 
(2)  the  curve  showing  the  approach  from  a  position  of 
displaced  equilibrium  to  equilibrium  does  not  con¬ 
form  to  reversibility  of  the  equilibrium,  and  (3)  the 
temperature  coefficient  of  the  molecular  heat  of  dis¬ 
solution,  calculated  on  the  assumption  of  reversibility, 
is  inadmissible,  viz.,  60 — 80  g.-cal.  per  1°  for  the 
range  21 — 66°.  H.  F.  Gillbe. 

Solubility  of  the  halides  of  zirconium  and 
hafnium.  G.  von  Hevesv  and  0.  H.  Wagner  (Z. 
anorg.  Chem.,  1930, 191, 194 — 200). — The  solubilities 
of  zirconium  and  hafnium  oxybromidcs  in  dilute 
hydrogen  bromide  solutions  at  25°  are  of  the  same 
order,  that  of  the  hafnium  salt  being  somewhat  the 
greater,  but  in  concentrated  solutions  (13iV)  zirconium 
oxybromide  is  four  to  five  times  as  soluble  as  hafnium 
oxybromide.  The  solubilities  of  the  oxyfluorides  in 
hydrogen  fluoride  solutions  both  exhibit  a  maximum, 
which  for  the  zirconium  salt  occurs  in  about  6Ar 
solution  and  for  the  hafnium  salt  in  about  8 N  solution. 
At  all  acid  concentrations  the  zirconium  salt  is  the 
more  soluble,  the  difference  being  greatest  in  dilute 
and  in  concentrated  (20A7)  solutions.  The  solubilities 
and  densities  of  the  solutions  are  tabulated. 

H.  F.  Gillbe. 

Molecular  size  and  solubility  in  acetone  of 
cadmium  iodide,  and  mercuric  chloride, bromide, 
and  iodide.  C.  Zapata  y  Zapata  (Anal.  Fis.  Quim., 
1930,  28,  603 — 610). — The  solubilities  in  acetone  at 
25°  (g./lOO  g.)  of  cadmium  iodide  and  mercuric 
chloride,  bromide,  and  iodide  are  30-0,  54-9,  33-9,  and 
3-08,  respectively.  The  high  results  reported  by 
previous  workers  are  ascribed  to  the  use  of  acetone 
containing  water.  The  degrees  of  association  at 
various  concentrations,  determined  by  the  b.-p. 
method,  are  :  cadmium  iodide,  2-5 — 19-9%  solution, 
0-9 — 1-68;  mercuric  chloride,  3-17 — 16-5%,  1-0 — 
1-05;  mercuric  bromide,  3-4 — 8-9%,  1-26 — 1-43;  tho 
solubility  of  mercuric  iodide  in  acetone  is  too  small  for 
the  b.-p.  elevation  to  be  measured  accuratelv. 

H.  F.  Gillbe. 
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Solubility  curve  of  benzoic  acid  in  toluene. 
Chapas  (Compt.  rend.,  1930,  191,  43 — 46). — For  the 
solubility  of  benzoio  acid  in  toluene  from  0°  to  the 
m.  p.  of  the  acid  tho  formula  log  (y/100)=a(l/T— 
l/T/j,  where  y  is  the  solubility  in  mols.  per  100  mols.  of 
solution,  T  the  absolute  temperature,  Tf  the  m.  p. 
of  benzoic  acid,  and  a  is  a  constant=1363,  is  valid 
to  within  0-6%.  Ghipman’s  solubility  curve  is 
criticised,  and  his  method  has  been  modified  to  givo 
considerably  more  consistent  results. 

H.  F.  Gillbe. 

Solubilities  of  succinchloroimide.  C.  B.  Wood 
(J.  Amer.  Water  Works  Assoc.,  1930,  22,  1266 — 
1267). — The  approximate  solubility  of  succinchloro¬ 
imide  (m.  p.  146 — 147°)  has  been  determined  in  a 
variety  of  solvents  at  20°.  H.  Ingleson. 

Solubility  of  lactose  in  pyridine.  J.  Gillts 
(Natuurwctenscli.  Tijds.,  1930,  12,  171— 174).—' The 
solubility  of  (i-lactosc  in  pure  pyridine  and  in  mix¬ 
tures  of  water  and  pyridine  containing,  respectively, 
59%  and  90%  of  the  latter  by  weight  has  been  deter¬ 
mined  between  55°  and  122°  by  the  method  of  dis¬ 
appearance  in  sealed  tubes.  With  50%  pyridine,  the 
transition  point  aaq. — >-  j3+H20  is  94-5°.  Tho 
solubility  diminishes  rapidly  with  increasing  pyridine 
content  of  the  solvent;  at  122-1°,  100  g.  of  pure 
pyridine  dissolve  only  0-1144  g.  of  p -lactose. 

S.  I.  Levy. 

Solubility  of  water  in  solutions  of  acids  in 
benzene.  R.  P.  Bell  (Z.  physikal.  Chem.,  1930, 
150,  20—30;  cf.  Szyszkovski,  A.,  1928,  239).— Tho 
solubility  of  water  in  solutions  of  each  of  the  three 
chloroacetic  acids  in  benzene  has  been  measured,  with 
the  object  of  ascertaining  whether  only  the  simple 
molecules  undergo  hydration.  The  solubility  of 
water  is  directly  proportional  to  the  concentration 
of  acid,  whence  it  follows  that  the  double  as  well  as 
the  single  molecules  are  hydrated.  The  degree  of 
hydration  increases  with  the  content  of  chlorine. 
Trichloroacetic  acid  with  an  cquimolecular  proportion 
of  water  is  soluble  in  benzene,  carbon  tetrachloride,  or 
hexane.  Szyszkovski’s  values  for  the  dissociation 
constants  of  double  molecules  of  acids  are  inaccurate 
owing  to  his  assumption  that  they  are  not  hydrated. 

F.  L.  Usher. 

Use  of  calcium  hydride  for  the  determination 
of  solubility  of  water  in  benzene,  carbon  tetra¬ 
chloride,  and  toluene.  C.  K.  Rosenbaum  and 
•I.  H.  Walton  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3568 — 3573). — Tho  saturated  liquid  under  investi¬ 
gation  is  brought  into  contact  with  calcium  hydride 
in  a  special  apparatus.  About  95%  of  the  total 
hydrogen  evolved  is  obtained  in  10  hrs.  and  the 
method  is  applicable  to  liquids  of  low  b.  p.  (cf.  Note- 
varp,  this  vol.,  560).  Solubility  data  are  recorded 
for  temperatures  between  10°  and  60°,  0-1%  of  water 
being  determined  to  within  0-001%.  Moist  benzene 
contains  only  0-015%  of  water  after  distilling  off 
10—20%  of  the  liquid.  J.  G.  A.  Griffiths. 

Solubility  of  water  vapour  in  solid  inorganic 
compounds  at  high  temperatures.  E.  W.  R. 
Steacie  and  G.  B.  Graham  (J.  Physical  Chem.,  1930, 
34,  209S — 2102). — The  solubility  of  water  vapour  in 
silica,  alumina,  potassium  chloride,  and  sodium 


sulphate  at  temperatures  up  to  900°  has  been  investi¬ 
gated.  Water  vapour  is  not  appreciably  soluble  in 
these  compounds  above  the  dissociation  temperatures 
of  their  hydrates.  L.  S.  Theobald. 

Sexl’s  adsorption  theory.  A.  Ganguli  (Z. 
Physik,  1930, 64,  SI — 83). — Mathematical.  A  formula 
derived  by  the  author  is  shown  to  be  the  same  as  one 
obtained  by  Sexl.  A.  J.  Mee. 

Heats  of  adsorption  and  isotherms  in  the 
system "  platinum-hydrogen.  E.  B.  Maxted 
(J.C.S.,  1930,  2093 — 2100). — The  heat  of  adsorption 
of  hydrogen  on  platinum  has  been  determined  as  a 
function  of  tho  quantity  of  gas  adsorbed  for  specimens 
of  platinum-black  varying  in  age  from  2  to  S9  days. 
The  integral  heat  of  adsorption  diminishes  with 
increased  age  of  the  catalyst,  and  there  is  a  well- 
defined  maximum  in  the  differential  heat  of  adsorption 
curves,  which,  however,  become  flatter  as  the  catalyst 
ages.  The  actual  curve  obtained  with  a  given  speci¬ 
men  of  platinum-black  depends  on  its  history  and  on 
the  degree  of  degassing  to  which  it  has  previously 
been  subjected.  Isotherms  of  the  adsorption  process 
show  that  the  quantity  of  gas  adsorbed  increases  at 
first  very  rapidly  with  the  pressure,  but  soon  reaches 
a  stage  at  which  further  increases  of  pressure  have 
practically  no  effect;  with  increasing  age  of  the 
catalyst  the  curves  shift  towards  the  pressure  axis. 

H.  F.  Gillbe. 

Adsorption  of  hydrogen  and  carbon  monoxide 
on  oxide  catalysts.  W.  E.  Garner  and  F.  E.  T. 
ICING3IAN  (Nature,  1930,  126,  352).— Hydrogen  or 
carbon  monoxide  is  adsorbed  on  oxide  surfaces 
reversibly  at  the  ordinary  temperature,  and  irre¬ 
versibly  at  higher  temperatures.  The  gas  adsorbed 
at  the  ordinary  temperature  on  zinc  oxide-chromic 
oxide  catalysts  at  equilibrium  pressures  of  10-3  to 
10~‘  cm.  is  evolved  at  100 — 120°  and  readsorbed 
within  20 — 30  min.  to  give  a  high  vacuum;  no 
further  gas  is  evolved  until  350°,  when  water  vapour 
or  carbon  dioxide,  respectively,  is  liberated.  Mixtures 
of  hydrogen  and  carbon  monoxide  behave  in  a  similar 
manner;  likewise  hydrogen  on  copper  oxide.  Tho 
reduction  of  oxides  by  these  gases  occurs  through  the 
adsorption  of  tho  gas,  chemical  combination  with 
the  surface  atoms,  and  desorption  of  the  resultant 
gases.  L.  S.  Theobald. 

Heats  of  adsorption  on  catalytically  active 
surfaces.  E.  W.  Flosdorf  and  G.  B.  Kistiakov- 
sky  (J.  Physical  Cliem.,  1930,  34,  1907 — 1918;  cf. 
this  vol.,  552). — The  heats  of  adsorption  of  hydrogen 
on  reduced  zinc-chromium  oxide,  on  two  samples  of 
platinum-black  supported  on  asbestos,  and  on 
unsupported  platinum-black  have  been  determined 
together  with  the  heat  of  adsorption  of  oxygen  and 
water  vapour  on  the  latter.  On  repeated  heat 
treatments  at  400°  followed  by  degassing,  the  heat 
of  adsorption  and  the  adsorptive  capacity  show 
maximum  values  in  the  case  of  hydrogen  and  the 
zinc-chromium  oxide.  With  the  platinum-blacks, 
the  supporting  material  greatly  increases  adsorption 
and  prevents  sintering  of  the  metal;  the  heat  of 
adsorption  is  not  markedly  ohanged.  In  the  case  of 
the  unsupported  material,  comparison  with  the  results 
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previously  obtained  {Inc.  cit.)  shows  that  purity  of 
material  is  as  important  as  the  method  of  preparation 
in  determining  the  surface  properties  of  a  finely- 
dispersed  metal.  The  values  determined  for  the  heat 
of  adsorption  of  water  vapour  are  in  agreement  with 
those  calculated  from  the  data  for  hydrogen  and 
oxygen.  L.  S.  Theobald. 

Calorimetric  determinations  of  heats  of 
adsorption.  Adsorption  of  sulphur  dioxide  by 
wood  charcoal.  A.  Mac; xus,  H.  Giebenhain,  and 
H.  Velde  (Z.  physikal.  Chcm..  1930,  150,  285— 
294). — The  integral  heats  of  adsorption  of  sulphur 
dioxide  by  coconut  charcoal  have  been  measured 
over  a  wide  range  of  concentration  (0-05 — 68  mg.  of 
sulphur  dioxide  per  g.  of  charcoal).  -With  increase  in 
the  adsorbed  amount  there  is  a  slow,  regular  fall 
of  molar  heat  of  adsorption.  Differential  heats  of 
adsorption  were  measured  by  allowing  about  0-12  mg. 
of  gas  per  g.  of  adsorbent  to  be  adsorbed  on  the 
already  more  or  less  charged  charcoal.  A  marked 
discrepancy  appears  between  the  curves  for  integral 
and  differential  heats  of  adsorption,  and  this  is 
explained  by  the  slow  establishment  of  equilibrium 
in  the  crevices  on  the  surface  of  the  adsorbent. 

E.  S.  Hedges. 

Determination  of  adsorbed  gas  layer  on  a 
metallic  surface  by  a  weighing  method.  L. 
Strokhacker  (Z.  Physik,  1930,  64,  24S — 261). — The 
adsorption  of  a  gaseous  layer  on  metals  has  been 
proved  for  the  first  time  by  direct  weighing,  using  a 
highly  sensitive  balance  with  equal  arms.  A  thin 
sheet  of  the  metal,  previously  outgassed,  is  weighed 
before  and  after  it  has  adsorbed  gas.  With  certain 
assumptions  concerning  the  packing  of  the  molecules 
on  the  surface  it  is  possible  to  calculate  the  thickness 
of  the  adsorbed  layer.  Using  gold,  the  layer  was 
found  to  be  unimolccular,  and  Langmuir’s  adsorption 
theory  could  thus  be  proved  directly.  The  thickness 
of  the  foil  used  was  5-6  X 10*3  mm.,  and  762  sq.  cm. 
of  free  surface  was  exposed.  When  this  surface  was 
kept  for  40  hrs.  in  dry  air  under  ordinary  conditions 
of  temperature  and  pressure  the  increase  in  weight 
was  3-51  X  10'5  g.  On  heating  to  redness  for  some 
time  in  a  vacuum  no  gas  appeared  to  be  given  up 
by  the  foil.  A.  J.  Mee. 

Adsorption  of  methyl  alcohol  films  on  rock- 
salt.  S.  Silverman  (Physical  Rev.,  1930,  [ii],  36, 
311 — 318). — The  isothermal  adsorption  of  methyl 
alcohol  films  on  rock  salt  was  investigated  for  the 
pressure  range  10-5  mm.  to  11  cm.,  using  Frazer’s 
modification  of  the  optical  method  of  Rayleigh  and 
Drudc  (cf.  A.,  1929,  503).  Results  indicate  that  a 
unimolccular  layer  is  formed  at  10~5  to  10*4  mm. 
pressure,  with  no  further  absorption  below  2 — 3  cm., 
when  a  second  layer  begins  to  form,  with  completion 
at  9 — 10  cm.  The  thickness  of  the  layers  is  calculated 
as  approximately  4-5 — 5-0  A.  The  effect  of  out- 
gassing  was  examined,  and  the  results  indicate  that 
with  fall  of  temperature  an  underlying  uni- 
moleoular  layer  of  water  vapour  is  formed,  or  that 
there  is  an  increase  in  the  natural  ellipticity  of  the 
surface.  The'  isothermal  heat  of  adsorption  is  cal¬ 
culated  from  the  experimental  data. 

N.  M.  Buck. 


Adsorption  phenomena  in  solution.  XXII. 
Orientation  of  the  adsorption  series  and  its 
dependence  on  the  conditions  of  activation  of 
sugar  charcoal.  M.  Dubinin  (Z.  physikal.  Chem., 
1930, 150,  145 — 160). — The  adsorptive  power  of  sugar 
charcoal,  activated  in  air  or  carbon  dioxide  for  vary¬ 
ing  periods  at  temperatures  between  500°  and  1000°, 
with  reference  to  propionic,  valeric,  heptoic,  hydro¬ 
chloric,  sulphuric,  and  phosphoric  acids,  iodine,  and 
sodium  hydroxide  has  been  investigated.  The  degree 
and  order  in  which  these  substances  are  adsorbed  are 
discussed  in  relation  to  the  physical  nature  of  the 
charcoals.  In  general,  the  chief  factors  influencing 
the  order  of  adsorption  are  the  porosity,  the  temper¬ 
ature  of  activation,  and  the  chemical  nature  of  the 
surface  film  of  oxide  which  forms  on  the  charcoal 
during  activation.  F.  G.  Tryhorn. 

Adsorption  phenomena  in  solutions.  XXI. 
Surface  oxides  of  carbon.  N.  Schilov,  H. 
Sciiatunovskaja,  and  K.  Tsciimutov  (Z.  physikal. 
Chem.,  1930,  150,  31—36;  cf.  this  vol.,  991). — 
Further  experiments  on  the  adsorption  of  electrolytes 
by  active  carbon  subjected  to  various  treatments 
are  described.  The  results  arc  considered  to  support 
the  authors’  view  that  the  effects  observed  arc  deter¬ 
mined  by  the  presence  in  the  carbon  surface  of  one 
or  more  of  the  oxides  “  A,”  “  B,”  and  “  C.” 

<  F.  L.  Usher. 

Adsorption  in  solutions  in  relation  to  the 
dielectric  properties  of  the  solvent.  I.  E. 
Heymann  and  E.  Boye  (Z.  physikal.  Chem.,  1930, 
150,  219 — 256).— The  relation  to  be  expected  between 
dielectric  properties  of  solvents  and  the  adsorption  of 
solutes  therefrom  is  discussed  theoretically  and  has 
been  investigated  experimentally.  Purified,  almost 
ash-free  wood  charcoal  was  used  as  the  adsorbent 
and  it  has  been  established  that,  in  the  adsorption 
of  benzoic,  acetic,  formic,  and  butyric  acids,  and 
iodine  (violet  solutions  only)  from  a  number  of 
solvents,  weak  adsorption  occurs  in  strongly  polar 
solvents  and  strong  adsorption  in  weakly  polar 
solvents.  This  antibatic  relation  between  dipole 
moment  and  adsorption  is  not  universal,  however, 
and  is  probably'  influenced  by  the  mutual  affinities 
of  the  solute  and  solvent.  This  suggestion  is  sup¬ 
ported  by  the  observation  that  iodine  is  much  more 
weakly'  adsorbed  from  brown  solutions  in  alcohol, 
ether,  and  benzene,  where  it  is  solvated,  than  from 
violet  solutions,  where  there  is  practically  no  solvation. 
A  definite  and  constant  relation  between  dielectric 
properties  and  adsorption  occurs  only  in  solvents 
which  are  closely  related  chemically',  such  as  a  homo¬ 
logous  series  of  alcohols.  The  adsorption  of  benzoic 
or  picric  acid  in  alcoholic  solution  by  charcoal  falls 
with  increasing  molecular  polarisation  of  the  alcohol, 
i.e.,  with  increasing  deformability  of  the  molecule. 
A  similar  relation  is  found  between  adsorption  and 
dipole  moment  in  the  adsorption  of  iodine  from  the 
series  of  chloromethancs.  An  investigation  of  adsorp¬ 
tion  in  solvent  mixtures  was  also  made  and  a  con¬ 
nexion  was  established  between  the  adsorption  curve 
(relating  percentage  adsorption  to  the  composition  of 
the  mixture)  and  the  molecular  polarisation  curve. 
In  general,  there  are  two  types  of  behaviour.  Linear 
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adsorption  curves  are  obtained  when  both  com¬ 
ponents  of  the  solvent  mixture  are  non-polar  (benzene- 
carbon  tetrachloride),  or  when  one  component  is 
polar  but  when  its  specific  polarisation  is  not  altered 
appreciably  by  the  presence  of  the  non-polar  solvent 
(mixtures  of  benzene  with  toluene,  chloroform,  or 
chlorobenzene).  On  the  other  hand,  complicated 
curves,  showing  one  or  more  minima,  are  obtained 
when  the  specific  polarisation  of  the  polar  component 
is  altered  by  admixture  with  the  non-polar  com¬ 
ponent  (benzene  with  nitrobenzene  or  alcohol,  carbon 
tetrachloride  with  alcohol  or  acetone),  or  when  both 
components  are  polar.  In  such  cases  the  maximum 
polarisation  corresponds  with  the  minimum  of 
adsorption.  Adsorption  in  solvent  mixtures  is  further 
discussed  in  relation  to  vapour  pressure  and  solubility. 

E.  S.  Hedges. 

Adsorption  influence,  activity,  and  solvation 
in  salt  solutions.  P.  P.  Kosakevitsch  and  N.  A. 
Ismailov  (Z.  physikal.  Chem.,  1930, 150, 295 — 309). — 
The  adsorption  by  charcoal  of  phenol  in  aqueous  solu¬ 
tion  and  of  benzoic  acid  in  methyl-  or  ethyl-alcoholic 
solution  is  increased  by  the  presence  of  the  chlorides 
or  bromides  of  lithium,  sodium,  or  potassium.  In 
aqueous  solution  the  relative  effects  of  the  cations 
are  in  the  order  Na>Li>Iv  and  those  of  the  anions 
Cl>Br.  In  methyl  alcohol  the  same  order  is  observed 
for  the  anions,  but  this  order  is  reversed  in  ethyl 
alcohol.  The  salts  raise  the  activity  of  the  substance 
adsorbed,  providing  a  means  of  calculating  the 
relative  activities  of  the  latter  from  adsorption 
measurements.  On  the  assumption  that  the  neutral 
salt  effect  is  due  to  solvation,  values  are  obtained  from 
adsorption  measurements  in  good  agreement  with 
those  calculated  from  the  influence  on  solubility. 

E.  S.  Hedges. 

Precipitation  and  adsorption  of  traces  of 
material  on  crystalline  precipitates.  0.  Hahn 
(Z.  angew.  Chem.,  1930,  43,  871— 875).— The  simul¬ 
taneous  separation  of  small  quantities  of  substances 
with  crystalline  precipitates  may  be  classified  in  two 
groups,  viz.,  precipitation  and  adsorption.  The  first 
type  is  independent  of  the  conditions  of  precipitation 
and  is  caused  by  the  formation  of  isomorphous  or 
isodimorphous  mixed  crystals,  but  the  adsorption 
type  varies  according  to  the  conditions  of  precipitation 
and  is  not  fully  in  accordance  with  the  Fajans  and 
Paneth  adsorption  laws.  Study  of  the  adsorption 
of  thorium -B  during  the  precipitation  of  calcium 
sulphate  and  of  thorium-C"  during  the  precipitation 
of  silver  bromide  shows  that  the  adsorption  of  the 
radioactive  cation  increases  with  increasing  excess  of 
the  precipitating  anion,  and  diminishes  with  increas¬ 
ing  excess  of  the  cation.  The  polar  nature  of  the 
precipitate  is  also  of  importance;  thorium-B  is 
adsorbed  to  a  much  greater  extent  by  silver  bromide 
than  by  the  weakly  polar  mercurous  bromide,  whilst 
in  both  cases  reduction  of  the  surface  area  of  the 
precipitate  by  addition  of  acid  to  accelerate  crystall¬ 
isation  causes  a  great  diminution  in  the  quantity 
adsorbed.  The  total  adsorption  is  probably  the 
result  of  a  primary  momentary  adsorption,  which  is  a 
function  of  the  surface  charge  of  the  adsorbent  and 
of  the  valency  of  the  adsorbed  ion,  and  of  a  secondary, 
slow  adsorption,  caused  by  a  type  of  molecular  com¬ 


pound  formation  on  the  diminishing  free  surface  of 
the  adsorbent ;  this  process  may  persist  for  a  relatively 
long  period,  but  if  the  adsorption  compound  formed 
has  a  high  solubility  this  secondary  adsorption  becomes 
practically  negligible.  H.  F.  Gillbe. 

Adsorption  of  soluble  and  sparingly  soluble 
electrolytes  on  precipitates  having  a  large 
surface.  L.  Imre  (Z.  angew.  Chem.,  1930,43,  875 — 
877). — The  adsorption  of  lead  and  of  actinium  on 
the  silver  halides  during  precipitation  is  cited  in 
support'  of  the  two-stage  theory  of  adsorption  by 
precipitates  (cf.  preceding  abstract  and  A.,  1929, 1377). 

H.  F.  Gillbe. 

Dehydration  of  silicic  acid  by  ignition.  B. 
Neumann  (Z.  angew.  Chem.,  1930,  43,  882 — 883). — 
The  relation  between  the  temperature  of  dehydration 
of  a  silica  gel,  the  water  content,  and  the  adsorptive 
power  from  non-aqueous  solutions  has  been  deter¬ 
mined  between  200°  and  1000°.  The  adsorption 
curve  of  indanthrene-bordeaux  It  from  solution  in 
xylene  is  almost  identical  in  form  with  the  dehydration 
curve,  but  the  adsorption  curve  of  gold  from  a  gold- 
xylcne  sol  is  of  a  totally  different  form  ;  the  quantity 
adsorbed  increases  to  a  maximum  at  about  870°  and 
thereafter  diminishes.  The  transitions  a-quartz — >- 
(1-quartz  and  (3-quartz  to  P-tridymite  are  clearly 
indicated  on  both  the  dehydration  and  the  adsorption 
curves.  H.  F.  Gillbe. 

Base  exchange  between  dyes  and  soils.  W.  L. 
Hoff  and  J.  A.  Wilkinson  (J.  Physical  Chem.,  1930, 
34,  2092 — 2097). — The  adsorption  of  methylene-blue 
and  neutral- violet  by  six  different  Iowa  soils  has  been 
investigated  by  the  percolation  method.  From  80 
to  90%  of  the  adsorbed  dye  is  taken  up  by  base 
exchange  with  the  metals  of  the  soil.  The  equivalent 
weights  of  the  metallic  ions  from  the  soil  and  of  the 
chloride  ions  from  the  dye  are  equal.  Neutral-violet 
replaces  metals  to  a  greater  extent  than  docs  methyl - 
enc-blue,  but  the  ratio  of  the  dye  adsorbed  to  the 
base  exchange  is  approximately  the  same  for  both 
dyes.  L.  S.  Theobald. 

Spreading  of  mercury  globules  on  metallic 
surfaces.  G.  Tammann  and  F.  Akntz  (Z.  anorg. 
Chem.,  1930, 192,  45 — 64). — When  a  drop  of  mercury 
is  placed  on  a  metal  surface  which  it  wets  only  slowly 
it  assumes  the  form  of  a  dome,  from  the  edge  of 
which  a  fringe  sooner  or  later  starts  to  spread. 
This  behaviour  points  to  the  presence  on  the  metal 
surfaco  of  an  oxide  film  which  is  not  wetted  by  the 
mercury.  If  the  film  is  permeable  to  mercury  vapour 
it  is  ultimately  pierced  immediately  beneath  the  drop, 
which  then  commences  to  flatten  out,  rolling  up  the 
film  before  it.  At  the  same  time  a  fringe  of  mercury 
starts  to  creep  under  the  film,  this  movement  occurring, 
however,  not  on  the  metal  surface  but  within  it.  Until 
the  drop  is  quite  flat  the  fringe  expands  at  a  rate 
which  is  constant  and  depends,  not  on  the  size  of  the 
drop,  but  only  on  the  phase-boundary  forces  between 
the  mercury  and  the  metal  at  the  periphery  of  the 
fringe  and  on  the  character  of  the  film.  Under 
solutions  of  substances,  such  as  acids,  which  attack 
the  film,  spreading  is  more  rapid  than  in  air,  whilst 
solutions  of  substances  which  tend  to  produce  a  film 
on  a  clean  surface,  e.g.,  hydrogen  sulphide,  have  the 
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reverse  effect.  The  rate  of  spreading  on  the  surface 
of  a  "  hard  ”  metal  either  in  air  or  under  the  surface 
of  aqueous  solutions  is  almost  always  greater  than 
on  the  same  metal  in  the  “  soft  ”  state  (cf.  A.,  1925, 
ii,  502).  This  effect  is  apparently  not  due  to  differ¬ 
ences  in  orientation  of  the  crystallites  in  the  two 
states  but  to  differences  either  in  the  boundary  forces 
at  the  edge  of  the  fringe  or  in  the  rate  of  wetting  of 
the  metal  by  mercury.  The  rate  of  spreading  on 
mixed  crystals  of  copper  and  nickel  under  0-lAT- 
sulphuric  acid  first  falls  very  rapidly,  then  more 
slowly  and  in  a  linear  manner  with  increase  in  the 
molar  fraction  of  the  nickel.  R.  Cuthill. 

Coloured  layers  produced  by  sublimation. 
A.  Marcelin  and  S.  Boudin  (Compt.  rend.,  1930, 
191,  31 — 33;  cf.  this  vol.,  1111). — The  sublimation 
of  p-toluidine  at  temperatures  just  above  the  m.  p. 
gives  rise  to  films  which  exhibit  interference  colours, 
each  coloured  region  being  sharply  differentiated  from 
surrounding  regions ;  the  variations  of  thickness  of 
the  film  are  thus  discontinuous,  and  correspond  in  all 
probability  with  the  superposition  of  successive 
unimolecular  layers.  By  observing  the  colour  changes 
and  the  variations  in  the  extent  of  the  individual 
regions  the  mode  of  growth  of  the  crystals  may  bo 
studied ;  in  general  the  crystal  layer  tends  to  become 
of  uniform  thickness.  Comparatively  few  organic 
compounds  give  rise  to  these  coloured  films  on 
sublimation,  but  the  phenomenon  appears  to  be 
independent  of  the  chemical  nature  of  the  substance. 

H.  P.  Gillbe. 

Rate  of  evaporation  of  liquids  from  a  heated 
metallic  surface.  (Mme.)  H.  Blaszkowska- 
Zakrzewska  (Bull.  Acad.  Polonaise,  1930,  A,  188 — 
190). — The  temperature  at  which  evaporation  of  a 
drop  of  liquid  on  a  metal  surface  (aluminium  bronze) 
takes  place  in  minimum  time  is  characteristic,  and 
depends  on  the  nature  of  the  surface.  It  is  a  little 
below  that  at  which  the  spheroidal  state  is  assumed. 
After  this  minimum  it  increases  to  a  maximum  and 
then  decreases  again.  Data  for  12  liquids  are  given. 

C.  A.  SlLBERRAD. 

Rate  of  evaporation  of  liquids  from  a  heated 
platinum  surface.  W.  Swientoslawski  and  S. 
Bakowski  (Bull.  Acad.  Polonaise,  1930,  A,  191 — 
194;  cf.  preceding  abstract). — A  drop  of  liquid 
placed  on  a  platinum-plated  portion  of  a  block  of 
aluminium  heated  at  a  temperature  a  little  above 
that  corresponding  with  the  minimum  time  of  evapor¬ 
ation  may,  over  a  temperature  interval  of  some  80°, 
show  one  of  two  periods,  one  approximating  to  the 
minimum,  the  other  much  longer,  depending  on 
whether  the  drop  does  or  docs  not  wet  the  surface. 

C.  A.  SlLBERRAD. 

Antonov's  rule  and  molecular  orientation.  N. 
Fuciis  (Kolloid-Z.,  1930,  52,  262— 269).— The  angles 
of  contact  of  a  number  of  liquids  having  positive 
spreading  coefficients  have  been  measured  and  the 
experimental  results  are  frequently  in  accordance  with 
Antonov’s  rule ;  on  the  other  hand,  the  rule  is  quite 
inapplicable  in  a  number  of  cases.  The  deviation  bears 
a  relation  to  the  molecular  structure  and  probably 
depends  on  the  degree  of  orientation  of  molecules  in 
the  saturated  adsorption  layer.  E.  S.  Hedges. 


Micellar  and  Donnan  equilibria.  J.  Duclaux 
and  R.  Tit  file  a  (Rev.  g<$n.  Colloid.,  1930,  8,  251— 
259;  cf.  A.,  1929, 1003). — Although  Donnan’s  theory 
of  membrane  equilibria  is  generally  accepted,  it  is 
suggested  that  the  whole  question  should  be  reopened 
from  the  experimental  point  of  view,  since  some  of 
the  hypotheses  have  no  experimental  justification  and 
the  existing  experimental  data  are  based  on  a  small 
number  of  cases.  Experiments  on  the  ultrafiltration 
of  a  number  of  different  types  of  sols  showed  that  the 
intermicellar  liquid  has  a  constant  composition, 
which  is  independent  of  the  concentration  of  the  sol 
and  of  the  nature  of  the  membrane.  E.  S.  Hedges. 

Ultrafiltration  of  petroleum.  A.  Zauaria  and 
E.  Lucatu  (Bui.  Soc.  Chim.  Romania,  1930,  12,  90 — 
94). — The  question  whether  petroleum  is  a  colloidal 
system  is  reviewed  and  the  problem  has  been  attacked 
by  subjecting  petroleum  from  various  sources  to 
ultrafiltration  through  a  vulcanised  rubber  mem¬ 
brane.  Paraffin  and  resins  pass  through  the  mem¬ 
brane,  but  both  hard  and  soft  asphalts  are  retained 
quantitatively.  The  asphalt  is  dispersed  by  benzene 
or  cyclohexane  and  may  again  be  removed  from  such 
solutions  by  ultrafiltration.  After  repetition  of  this 
treatment  the  ultrafilterable  resins  previously  adsorbed 
are  eliminated,  and  the  pure,  dry  asphalt  is  found  to 
redisperse  in  the  ultrafiltrate  of  the  petroleum.  The 
asphalt-petroleum  system  is  therefore  to  be  regarded 
as  a  lyophilic  colloid.  1  E.  S.  Hedges. 

Molecular  motion  in  the  light-image  ultra¬ 
microscope.  H.  Siedentobf  (Kolloid-Z.,  1930, 
52,  257 — 262). — A  modified  method  of  ultramicro- 
scopical  examination  is  described,  in  which  the  lower 
layer  of  the  sol,  about  1  g  in  thickness,  is  illuminated 
by  total  reflexion.  The  method  is  specially  suitable 
for  the  observation  of  the  Brownian  movement  of  veiy 
small  particles  and  of  ultramicroscopic  gas  bubbles. 

E.  S.  Hedges.  _ 

Determination  of  the  number  of  free  electric 
charges  on  air  bubbles  and  oil  droplets  dispersed 
in  water  containing  a  small  amount  of  cetyl- 
sulphonic  acid.  J.  W.  McBain  and  R.  C.  Williams 
(Coll.  Symp.  Ann.,  1929,  7,  105 — 114). — Air  bubbles 
had  charges  of  2-4  X 105  and  benzene  bubbles  5-9  X  105, 
representing  a  surface  covering  of  0-0031 — 0-0017  and 
0-0006,  respectively.  The  classical  treatment  of 
electrokinetics  on  the  basis  of  a  double  layer  is  invalid. 

Chemical  Abstracts. 

Colloidal  properties  of  systems  soaps- 
o-cresol-water.  E.  Angelescu  and  D.  Popescu 
(Bui.  Soc.  Chim.  Romania,  1930,  12,  5S — 60). — 
Previous  work  (this  vol.,  692,  856)  is  summarised  and 
the  results  are  explained  on  the  view  that  o-cresol 
causes  a  gradual  diminution  in  the  size  of  the  colloidal 
soap  particles  and  that  there  is  a  maximum  viscosity 
at  a  medium  degree  of  dispersion.  E.  S.  Hedges. 

Flow  of  colloids  which  show  viscosity 
anomalies.  H.  Kroepelin  (Z.  physikal.  Chem., 
1930,  149,  291 — 330). — Details  are  given  of  an 
apparatus  and  technique  whereby  the  distribution  of 
the  velocity  in  the  flow  of  colloidal  solutions  through 
tubes  of  circular  cross-section,  between  parallel  walls, 
and  in  the  Couette  apparatus  may  be  studied.  Gelatin 
solutions  which  do  not  show  viscosity  abnormalities 
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have  a  normal  parabolic  velocity  distribution,  but  for 
those  which  do  show  such  abnormalities  the  velocity 
distribution  curve  is  a  somewhat  flattened  parabola. 

F.  G.  Tryhorn. 

Formation  of  paste  from  potato  starch  and 
some  colloid-chemical  properties  of  the  product. 
I.  Novotokrovski  and  N.  Tsciiebotareva  (Kolloid- 
Z.,  1930,  52,  302 — 304). — A  summary  of  existing 
knowledge  of  the  constitution  and  properties  of 
starch  paste.  E.  S.  Hedges. 

Highly  polymerised  compounds.  XLIII. 
Streaming  double  refraction  of  molecular 
colloids.  R.  Signer  (Z.  physikal.  Clicin.,  1930, 150, 
257 — 277). — Solutions  of  many  highly-polymerised 
compounds,  including  caoutchouc,  cellulose  deriv¬ 
atives,  polystyrenes,  etc.,  exliibit  streaming  double 
refraction  and  measurements  of  this  property  have 
been  made  at  varying  rates  of  shear.  The  streaming 
anisotropy  increases  with  the  concentration,  but 
there  is  a  specific  double  refraction  given  by  (ny— 
»a) /ff-O,  where  G  is  the  shearing  velocity  and  ij  the 
viscosity,  which  is  a  characteristic  constant  for  each 
substance  and  independent  of  the  concentration.  A 
relation  between  double  refraction  and  viscosity  exists 
in  the  sense  that  those  solutions  which  obey  the 
Hagen-Poiseuillc  law  show  a  proportional  rise  of  the 
double  refraction  with  shearing  gradient,  whilst  in 
solutions  where  the  viscosity  varies  with  the  driving 
force  the  increase  in  streaming  double  refraction  is 
slow.  The  optical  phenomena  indicate  the  presence 
of  particles  having  a  long  axis,  in  agreement  with  the 
views  on  the  molecular  structure  of  highly  polymerised 
compounds  derived  from  other  considerations.  The 
specific  double  refraction  varies  with  the  solvent, 
having  practically  the  same  value  in  the  non-polar 
liquids  investigated  and  becoming  smaller  with 
increasing  polarity  of  the  solvent.  This  behaviour 
is  probably  due  to  an  oriented  adsorption  of  solvent 
molecules,  partly  compensating  the  effect  due  to  the 
orientation  of  the  particles.  A  relation  between 
double  refraction  and  chemical  constitution  is  indic¬ 
ated.  The  variation  of  streaming  double  refraction 
with  concentration  and  the  change  in  a  polymeric 
homologous  series  suggest  that  the  dispersed  particles 
are  single  molecules  and  not  aggregates. 

E.  S.  Hedges. 

True  and  colloidal  solubility  ;  influence  of 
interfacial  tension.  E.  Heymann  (Kolloid-Z., 
1930,  52,  269— 280).— Recent  research  on  pyrosols 
of  metals  in  molten  salts  is  reviewed  and  it  is  pointed 
out  that  with  rising  temperature  the  interfacial 
tension  and  the  solubility  vary  in  opposite  senses; 
these  systems  appear  to  be  true  solutions.  Measure¬ 
ments  of  the  change  of  solubility  and  interfacial 
tension  with  temperature  carried  out  with  a  number 
of  liquid-liquid  systems  show  that  there  is  no  definite 
quantitative  relation  between  these  properties,  but 
that  in  all  cases  the  properties  vary  qualitatively  in 
opposite  senses.  In  two-component  mixtures  of 
water  with  aniline,  ethylene  dibromide,  benzene, 
hexane,  olive  oil,  and  carbon  tetrachloride,  respec¬ 
tively,  and  in  the  system  isobutyl  alcohol-glycerol 
the  interfacial  tension  decreases  and  the  solubility 
increases  with  rising  temperature,  whilst  the  reverse 


behaviour  is  shown  by  two-component  mixtures  of 
water  with  amyl  alcohol,  heptane,  heptaldehyde,  and 
triethylamine,  respectively.  In  the  systems  ethyl 
ether-water  and  octyl  alcohol-water  solubility 
increases  in  one  phase  and  decreases  in  the  other  on 
raising  the  temperature.  The  theory  of  emulsification 
is  discussed  in  the  light  of  these  experiments. 

E.  S.  Hedges. 

Influence  of  gases  on  lyopbilic  colloids.  VIII. 
Mechanism  of  enzyme  action.  J.  Weichiierz, 
C.  BodeA,  and  F.  F.  Nord  (Z.  physikal.  Chem.,  1930, 
150,  1 — 19;  cf.  A.,  1929,  1200). — The  surface 
tension  of  solutions  of  egg-albumin  is  raised  by 
saturating  them  with  ethylene  or  acetylene,  and 
lowered  by  nitrous  oxide.  The  same  is  true  of  sodium 
oleate  solutions,  although  here  the  concentration 
relations  arc  less  simplo.  Nitrous  oxide  docs  not 
influence  the  intcrfacial  tension  of  either  substance 
against  xylene,  whereas  ethylene  or  acetylene  raises 
it.  Measurements  of  the  absorption  of  these  threo 
gases  by  sodium  oleate,  urease,  egg-albumin,  and 
gum  arabic  at  different  concentrations  show  that  the 
absorption  is  chiefly  or  entirely  a  surface  effect, 
except  in  the  case  of  sodium  oleate.  No  evidence  was 
obtained  of  the  coagulation  of  the  above  substances 
(with  the  exception  of  sodium  oleate)  by  any  of  the 
gases.  The  results  arc  discussed  from  the  point  of 
view  of  theories  of  narcosis.  F.  L.  Usher, 

Effect  of  ultra-violet  light  on  colloids.  II.  P. 
Lal  and  P.  B.  Ganguly  (J.  Indian  Chem.  Soc.,  1930, 
7,  513 — 520). — Hydrosols  of  silver  iodide,  arsenate, 
and  thiocyanate,  gold,  silver,  vanadium  pentoxide, 
molybdenum-blue,  thorium  hydroxide,  and  arsenious 
sulphide  are  coagulated  by  exposure  to  ultra-violet 
light,  whether  the  sols  are  positively  or  negatively 
charged.  The  hydrogen-ion  concentration  of  the 
ultrafiltrate  before  and  after  exposure  to  the  radiation 
has  been  determined  and  a  detailed  examination  of 
the  change  has  been  made  in  the  case  of  a  silver  sol 
stabilised  by  tannic  acid  and  a  thorium  hydroxide  sol 
prepared  by  dialysing  thorium  nitrate  solution.  It 
is  shown  that  the  coagulation  of  the  silver  sol  is  duo 
to  the  photochemical  decomposition  of  the  tannic 
acid,  which  in  the  presence  of  a  trace  of  potassium 
nitrate  yields  small  amounts  of  ammonia.  The 
coagulation  of  the  thorium  hydroxide  sol  and  the 
accompanying  change  in  hvdrogen-ion  concentration 
are  explained  by  the  photochemical  decomposition 
of  the  stabilising  nitric  acid.  The  coagulation  of 
colloidal  solutions  by  light  is  considered  to  be  due 
primarily  to  photochemical  decomposition  of  the 
stabilising  electrolytes.  E.  S.  Hedges. 

Coagulation  of  clouds  and  mist.  E.  Franken- 
berger  (Physikal.  Z.,  1930,  31,  835 — 840;  cf.  this 
vol.,  540). — The  formation  of  rain  is  treated  as  a 
coagulation  of  a  colloidal  system  of  water  particles 
bearing  similar  electric  charges,  and  the  principles  of 
colloid  physics  are  applied  to  the  process.  A  certain 
critical  charge  on  the  particles  is  necessary  for  the 
stability  of  a  cloud  and  the  influence  of  smaller 
electric  charges  on  the  velocity  of  coagulation  is 
investigated  mathematically.  Under  certain  con¬ 
ditions,  the  rate  of  condensation  of  water  vapour  to 
cloud  is  equal  to  the  rate  of  coagulation  of  the  cloud 


136S 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


to  rain  drops,  and  the  conditions  leading  to  this 
“  stationary  state  ”  of  the  cloud  are  formulated 
mathematically.  E.  S.  Hedges. 

Coagulation  of  quartz  and  bolus  suspensions 
by  gelatin,  carragheen,  and  electrolytes.  F. 
Dannenburg  (Kolloidchem.  Beih.,  1930,  31,  447 — 
4G7). — The  coagulation  of  suspensions  of  quartz  and 
of  bolus  by  electrolytes  is  sensitised  by  gelatin  in 
concentrations  up  to  0-01  g.  per  litre.  The  lower 
limit  of  sensitisation  is  about  0-00001  g.  per  litre  for 
quartz  and  about  0-0001  g.  per  litre  for  bolus  sus¬ 
pensions.  The  behaviour  of  the  ions  of  potassium, 
barium,  and  aluminium  is  in  accordance  with  the 
Schulze  rule.  The  gelatin  in  these  systems  is  probably 
in  a  hydrophobic  state  at  the  surface  of  the  particles. 
At  higher  concentrations,  0-1 — TO  g.  per  litre, 
gelatin  stabilises  the  suspensions,  and  is  probably  in 
a  hydrophilic  state  at  the  surface  of  the  particles. 
Carragheen  sol  does  not  coagulate  suspensions  of 
quartz  or  bolus  in  the  absence  of  electrolytes,  and  the 
behaviour  of  added  electrolytes  is  not  in  accordance 
with  Schulze’s  rule.  E.  S.  Hedges. 

Ion  antagonism  in  colloid  models.  IV. 
Double  nature  of  Hofmeister’s  anion  series  and 
tbe  factors  of  ion  antagonism.  W.  Dorfman  and 
D.  Scerbaceva  (Kolloid-Z.,  1930,  52,  289—293; 
cf.  this  vol.,  1110). — The  stabilising  effect  of  anions 
towards  a  sulphur  sol  against  precipitation  by 
electrolytes  is  in  the  following  order  :  citrate>S04> 
Cl>Br>N03>I.  This  order  is  maintained  whatever 
the  cation  of  the  salt,  but  marked  quantitative 
differences  between  the  members  of  the  series  are 
introduced  with  different  cations.  Whilst  lithium 
salts  show  a  high  degree  of  antagonism  varying  con¬ 
siderably  from  the  univalent  to  the  tervalent  end  of 
the  series,  sodium  and  potassium  salts  are  almost  all 
equal  in  effect,  and  with  magnesium  salts  the  stabilis¬ 
ing  effect  of  the  citrate  and  sulphate  ions  and  the 
sensitising  effect  of  the  iodide  ion  are  intensified. 
The  Hofmeister  series  is  considered  to  consist  of  two 
different  groups,  a  valency  group  and  a  hydrophilic 
group.  Both  the  charge  and  the  hydrophilic  pro¬ 
perties  of  the  ions  have  to  be  considered  in  ion- 
antagonism,  and  their  effect  on  a  given  colloid  also 
depends  on  the  charge  and  degree  of  hydration  of 
the  colloid.  E.  S.  Hedges. 

Positive  and  negative  acclimatisation  pheno¬ 
mena  in  tbe  coagulation  of  ferric  hydroxide  sol. 
V.  Krestinskaja  and  O.  Moltschanova  (Kolloid-Z., 
1930,  52.  294 — 302). — Experiments  on  the  coagulation 
of  ferric  hydroxide  sols  by  various  electrolytes  indicate 
that  in  all  the  cases  examined  the  phenomenon  of 
acclimatisation  can  be  traced  to  slow  chemical  changes 
produced  by  reaction  of  the  colloid  with  the  added 
electrolyte.  With  colloidal  ferric  hydroxide  the  added 
anion  is  the  important  factor  and  it  may  affect  either 
the  external,  active  part  of  the  micelle  or  the  kernel 
of  the  particle.  In  positive  acclimatisation  the  added 
electrolyte  forms  a  soluble  salt  with  the  substance  of 
the  kernel,  with  the  result  that  the  kernel  diminishes 
and  the  active  part  of  the  micelle  increases  corre¬ 
spondingly,  so  that  the  stability  of  the  sol  is  increased. 
This  result  is  brought  about  by  the  slow  addition 
of  aluminium  chloride  and  nitrate,  ferric  chloride, 


and  hydrochloric  acid.  Negative  acclimatisation  is 
observed  in  the  addition  of  potassium  hydroxide  and 
arsenite,  substances  which  react  with  the  active  part 
of  the  micelle  and  increase  the  kernel,  thus  decreasing 
the  stability.  The  “  apparent  ”  negative  acclimatis¬ 
ation  observed  with  potassium  and  barium  chlorides 
is  traced  to  the  slow  coagulation  caused  by  these 
electrolytes  in  low  concentrations.  In  the  case  of 
arsenious  sulphide  sol  the  acclimatisation  is  due  to 
chemical  reactions  between  the  added  electrolyte  and 
hydrolysis  products  of  the  sol.  Ion  antagonism  is 
probably  connected  with  acclimatisation  and  may  be 
expected  when  one  of  the  pair  of  added  electrolytes 
alters  the  stability  of  the  sol  by  chemical  reaction. 

E.  S.  Hedges. 

Transference  of  disperse  phase  from  one  dis¬ 
persion  medium  to  another  by  de-emulsification. 
I.  The  phenomenon  and  influence  of  the  Hof¬ 
meister  ion  series.  A,  Janek  and  A.  Schmidt 
(Kolloid-Z.,  1930,  52,  280— 288).—' When  a  soluble 
alcohol  and  a  water-insoluble  organic  liquid  such  as 
toluene,  nitrobenzene,  etc.  arc  added  to  a  gold 
hydrosol  at  a  temperature  such  that  the  insoluble 
organic  liquid  goes  into  solution,  the  system  on  cooling 
separates  at  first  into  an  emulsion  and  finally  into  two 
liquid  layers.  In  general,  one  of  three  effects  is 
observed :  (a)  the  dispersed  gold  remains  as  a  hydrosol 
and  the  second  liquid  layer  consists  mainly  of  the 
insoluble  organic  liquid,  (b)  the  gold  is  removed  from 
the  aqueous  layer  and  is  found  to  be  colloidally  dis¬ 
persed  in  the  organic  liquid  layer,  (c)  the  gold  is 
coagulated  (or  may  collect  in  a  concentrated  but  still 
colloidally  disperse  form)  at  the  boundary  of  the 
liquids.  When  the  disperse  phase  is  transferred  from 
the  aqueous  phase  to  the  organic  liquid  phase  it  often 
undergoes  an  increase  in  degree  of  dispersion,  scarlet 
gold  sols  of  considerable  stability  being  obtained, 
whilst  higher  concentrations  are  possible.  The  con¬ 
ditions  for  this  transference  have  been  studied,  and 
when  the  original  gold  sol  is  made  by  reduction  with 
potassium  citrate  it  is  found  that  the  amount  of 
reducing  agent  used  must  lie  between  certain  limits. 
The  effects  of  the  alcohol  used,  of  the  relative  amount 
of  insoluble  organic  liquid  and  the  temperature  of 
cooling  and  also  the  influence  of  various  anions  on  the 
transference  of  the  disperse  phase  have  been  examined. 
Potassium  citrate,  sulphate,  chloride,  and  nitrate 
favour  the  transformation  when  present  at  low 
concentrations,  but  the  effect  is  less  pronounced  with 
increasing  concentration.  In  the  presence  of  potass¬ 
ium  iodide  and  thiocyanate  no  transference  takes 
place.  '  E.  S.  Hedges. 

Liquid-liquid  separation  of  sodium  soaps  of 
higher  fatty  acids  by  means  of  sodium  sulphate 
and  tbe  relations  of  these  systems  to  tbe  phase 
rule.  Wo.  Ostwald  and  H.  Erbrino  (Kolloid¬ 
chem.  Beih.,  1930,  31,  291 — 340). — Under  suitable 
conditions,  the  addition  of  neutral  salts  to  soap 
solutions  causes  a  separation  into  two  liquid  layers. 
The  sharpest  surface  of  separation  is  produced  by 
sodium  sulphate,  and  examination  of  this  system 
showed  that  separation  begins  at  a  certain  critical 
concentration  which  fells  with  decreasing  concen¬ 
tration  of  the  soap  solution.  At  higher  concentrations 
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of  both  soap  and  sodium  sulphate  a  solid  coagulum 
is  produced.  The  area  enclosed  by  the  separation 
curve  increases  as  the  temperature  is  lowered.  The 
degree  of  hydrolysis  may  affect  the  extent  of  the 
separation  region,  for  the  area  enclosed  by  the  curve 
of  separation  is  smallest  when  medium  amounts  of 
sodium  hydroxide  have  been  added.  A  detailed 
investigation  of  the  systems  sodium  stearate,  oleate, 
and  palmitate  with  sodium  sulphate  has  been  con¬ 
ducted  and  has  been  further  studied  from  the 
point  of  view  of  the  phase  rule.  Such  liquid-liquid 
systems  behave  somewhat  similarly  to  mixtures 
of  molecularly  dispersed  components,  such  as  potass¬ 
ium  carbonate-alcohol-water,  but  there  are  several 
important  differences  which  appear  on  close  examin¬ 
ation.  Chief  of  these  is  the  observation  that  con¬ 
stancy  of  composition  of  one  phase  allows  variability 
in  the  other  phase.  The  systems  have  at  least  one 
degree  of  freedom  more  than  is  allowed  for  by 
application  of  the  phase  rule.  The  .additional  degrees 
of  freedom  possible  in  a  colloid  system  are  considered 
to  be  the  degrees  of  dispersion  and  solvation,  and  for 
the  systems  under  discussion  the  variable  concerned 
is  probably  the  degree  of  solvation. 

E.  S.  Hedges. 

Viscosities  of  dilute  solutions  of  ash-free 
gelatin.  G.  Fussy  a,  K.  Sasaki,  and  M.  Nagano  (J. 
Physical  Chem.,  1930,  34,  2013 — 2027). — The  viscosi¬ 
ties  and  electrical  conductivities  of  solutions  of  ash¬ 
free  gelatin  have  been  measured  at  20°  or  25° ;  the 
concentration-viscosity  curve  shows  a  sharp  rise  at  a 
certain  concentration  which  is  near  0-1%  of  gelatin, 
but  differs  with  the  variety  of  gelatin  used.  The 
incidence  of  the  rise  is  unaltered  by  10~4il/-sul- 
phuric  acid  or  ilf-copper  sulphate,  but  is  displaced  to 
a  higher  concentration  in  10"3J/-nitric  acid,  whilst 
^/-potassium  chloride  causes  the  step-like  rise  to 
change  to  a  break  in  the  curve.  The  electrical 
conductivity  is  at  a  minimum  at  a  concentration 
slightly  less  than  that  corresponding  with  the  step-like 
rise  in  the  viscosity.  The  results  are  discussed  with 
reference  to  the  equilibrium  between  the  sol  and  gel 
forms  postulated  by  Smith  (A.,  1919,  i,  179). 

L.  S.  Theobald. 

Preparation  and  study  of  some  hydroxide 
jellies.  S.  Prakash  and  N.  R.  Dhar  (J.  Indian 
Chem.  Soc.,  1930,  7,  591—606;  cf.  A.,  1928,  124).— 
Jellies  of  iron,  chromium,  and  aluminium  hydroxides 
are  obtained  in  an  acid  medium  by  treating  the 
metallic  chlorides  or  nitrates  with  sodium  acetate, 
ammonium  sulphate,  and  ammonia  in  suitable  con¬ 
centrations  ;  zirconium  hydroxide  jellies  are  obtained 
by  using  only  sodium  acetate  with  zirconium  nitrate, 
and  stannic  hydroxide  jellies  by  addition  of  sodium 
acetate  and  ammonium  sulphate  to  stannic  chloride 
solution.  The  production  of  these  jellies  is  explained 
by  assuming  the  initial  formation  of  colloidal  hydr¬ 
oxides  stabilised  by  adsorption  of  metallic  and 
hydrogen  ions.  The  function  of  ammonia  is  to  reduce 
the  hydrogen  ions  to  such  an  extent  as  to  make  the 
system  liable  to  coagulation  by  ammonium  sulphate, 
which  reduces  the  positive  charge  of  the  colloidal 
particles,  the  system  becoming  more  viscous  and 
hydrated,  and  finally  jellies  are  obtained.  A  com¬ 
parative  study  of  p,i  values  shows  that  the  jellies  of 


different  hydroxides  cannot  be  obtained  at  the  same 
hydrogen-ion  concentration.  J.  R.  I.  Hepburn. 

Phenomena  in  gels  as  properties  of  liquids 
showing  viscosity  anomalies.  D.  Deutsch  (Z. 
physikal.  Chem.,  1930,  150,  161— 16S).— The  depend¬ 
ence  of  thixotropy  on  the  dimensions  of  the  containing 
vessel  is  only  apparent,  and  its  certain  detection  is 
based  on  the  behaviour  of  the  system  under  hydro¬ 
static  pressure.  Liquids  which  possess  fluid-elasticity' 
behave,  as  sols  or  gels  according  to  the  shape  and 
volume  occupied  by'  a  given  mass.  Such  a  liquid  will 
not  flow  out  of  a  narrow  parallelepiped  which  is 
tilted  so  that  the  short  side  is  vertical,  but  will  do  so 
if  the  long  side  is  vertical.  Gels  which  arc  not  quite 
solid  behave  in  a  similar  manner  in  the  absence  of  a 
containing  vessel  (e.g.,  gelatin  or  ferric  hydroxide 
gels).  Air  bubbles  above  a  certain  size  rise  in  fluid- 
elastic  liquids,  but  remain  stationary  if  smaller. 
This  property  serves  to  differentiate  such  liquids  from 
those  which  have  normal  viscosities.  The  very  small, 
although  finite,  diffusion  exhibited  by  markedly 
colloidal  dyes,  such  as  azo-blue,  in  gels  is  considerably 
reduced  in  fluid-elastic  liquids.  The  occurrence  of 
Brownian  motion  in  gels  as  well  as  the  greatly 
diminished  rate  of  diffusion  of  larger  particles  may¬ 
be  considered  as  resulting  from  the  fluid-elasticity 
of  gels.  The  solvate-film  theory  is  applied  to  the 
explanation  of  these  properties.  F.  G.  Tryhorn. 

Structure  of  jellies.  II.  P.  Thomas  and  (Mli.e.  ) 
M.  Sibi  (Rev.  gen.  Colloid.,  1930,  8.  105 — 112;  cf. 
this  vol.,  1117). — Measurements  of  the  rates  of 
diffusion  of  naphthol-yellow,  cotton-blue,  acidfuchsin. 
toluidine-blue,  xylidine-ponceau,  and  benzopurpurin 
in  jellies  of  sorbitol  acetal,  agar,  gelatin,  sodium 
nucleate,  and  eucupine  acetate  show  that  the  diffusion 
velocity'  is  almost  independent  of  the  gel,  notwith¬ 
standing  great  variations  in  the  concentration  of  the 
latter.  The  concentration  of  eucupine  acetate  used 
was  only-  0-025%.  Benzopurpurin,  Congo-red,  and 
night-blue,  which  do  not  diffuse  into  the  hydrogels 
mentioned,  diffuse  with  the  same  velocity  as  the  other 
dyes  in  alcogels  of  the  same  substances.  The  velocity 
of  diffusion  bears  no  relation  to  the  amount  of  dry- 
matter  in  the  gel.  Sorbitol  acetate  gel  exhibits 
mutarotation  and  the  viscosity-  of  sols  of  sorbitol 
acetate  increases  with  time.  The  existence  of  a 
minimum  viscosity-  for  gelatin  at  ]>„  4-6  has  been 
confirmed  and  a  similar  effect  has  been  observed  with 
sorbitol  acetal  and  benzoylcystinc,  the  curves  of  which 
arc  almost  identical,  having  a  minimum  between 
pn  5  and  6.  On  the  other  hand,  agar  and  sodium 
nucleate  have  a  maximum  viscosity  in  the  neighbour¬ 
hood  of  neutrality-.  The  gelation  of  apiine  is  strongly- 
influenced  by  the  hydrogen-ion  concentration  and 
under  favourable  conditions  a  gel  having  a  concen¬ 
tration  of  only-  0-07%  can  be  obtained. 

E.  S.  Hedges. 

Surface  tension-temperature  curves  of  asphalt 
bitumen  and  allied  products.  F.  J.  Nellensteyn 
and  N.  M.  Roodenburg  (Kolloidchem.  Beih.,  1930. 
31,  434 — 446). — The  surface  tension-temperature 
curves  of  several  asphalt  bitumens  from  different 
sources  have  been  determined.  For  each  material 
there  is  a  characteristic  temperature  region  over 
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which  the  relation  is  linear  and  there  is  also  a  sudden 
break  in  the  curve.  The  position  of  this  break  is 
important  in  practice,  for  on  it  depends  the  tem¬ 
perature  at  which  the  substance  can  conveniently  be 
mixed  with  other  liquids.  The  results  indicate  that 
in  general  the  temperature  should  not  be  lower  than 
150°.  E.  S.  Hedges. 

Micelle  structure  of  the  wool  fibre.  J.  B. 
Spearman  (Nature,  1930, 126,  565). — Determinations 
of  the  potential  energy  required  to  stretch  fibres  in 
various  alcohols  show  the  existence  within  the  fibre  of 
micelles  which  are  relatively,  if  not  entirely,  imper¬ 
vious  to  molecules  as  small  as  those  of  water.  The 
indicated  thickness  of  the  micelles  is  of  the  order  of 
200  A.,  and  the  pore  size  in  fibres  swollen  in  water  is 
of  the  order  of  40  A.  Data  for  the  adsorption  of  water 
after  treatment  of  wool  with  sodium  sulphide  indicate 
that  the  probable  shapo  of  the  micelles  is  lamellar, 
and  that  the  disulphide  linking  in  wool  lies  in  a  plane 
making  an  obtuse  angle  with  the  large  faces  of  the 
micelles.  L.  S.  Theobald. 

Rhythmic  formations.  D.  N.  Ghosh  (J* 
Indian  Chem.  Soc.,  1930,  7,  509 — 512). — Periodic 
structures  of  a  number  of  precipitates,  including  very 
sparingly  soluble  substances,  such  as  silver  chloride 
and  barium  sulphato  (cf.  Ostwald,  A.,  1925,  ii,  530), 
have  been  obtained  in  the  absence  of  a  gel  by  placing 
drops  of  the  reacting  solutions  on  a  glass  plate, 
separating  the  drops  by  a  fine  paraffin  line  and 
finally  covering  with  another  glass  plate,  so  that  the 
two  surfaces  of  the  drops  were  caused  to  meet.  The 
growth  of  the  precipitate  was  followed  by  means  of 
a  microscope  with  a  movable  stage  and  it  was  observed 
that  in  the  early  stages  of  its  formation  the  particles 
of  precipitate  were  in  every  case  in  Brownian  move¬ 
ment.  When  the  drops  of  reacting  solutions  initially 
contained  fine  particles  of  the  ultimate  precipitate, 
periodic  structures  were  still  obtained,  indicating  that 
the  supersaturation  theory  is  not  applicable.  Previous 
investigations  along  similar  lines  have  been  carried 
out  in  the  presence  of  a  gel,  where  it  is  objected 
that  the  added  nuclei  cannot  release  supersaturation 
because  they  arc  coated  with  an  adsorbed  layer  of 
the  gel.  The  formation  of  Licsegang  rings  and  allied 
periodic  structures  can  be  explained  in  terms  of 
diffusion  relations  alone.  E.  S.  Hedges. 

Application  of  triangular  co-ordinates  to  the 
graphical  representation  of  colloid  states.  A. 
Dumanski  (Kolloidchera.  Beih.,  1930,  31,  418 — 
433). — Colloids  arc  treated  as  three-component  sys¬ 
tems,  the  components  being  (1)  a  salt,  (2)  a  substance 
capable  of  forming  a  precipitate  with  the  salt,  and 
(3)  a  peptising  agent.  The  first  two  components  may 
produce  the  following  series  of  changes  :  ion — xcom- 
plex  ion— > positively  charged  micelle— >- precipitate— > 
negatively  charged  micelle — >  complex  ion.  These 
changes  fire  represented  on  a  triangular  diagram,  the 
co-ordinates  of  which  represent  the  three  components 
of  the  system.  Published  work  on  the  formation  of 
colloidal  ferric  hydroxide  from  ferric  chloride  and 
sodium  hydroxide  or  ammonia  in  the  presence  of 
polyhydric  alcohols,  sugars,  and  hydroxy-acids  is 
treated  from  this  point  of  view  and  the  triangular 
diagrams  are  applied  to  the  phenomenon  of  peptis- 


ation,  sensitisation,  stabilisation,  hydrophobic  and 
hydrophilic  properties,  emulsification,  and  foam 
formation.  E.  S.  Hedges. 

Dissociation  of  hydrogen  and  its  effect  on  the 
temperature  of  the  acetylene  welding  flame. 
Schmolke  (Wfirme,  1930,  53,  97 — 99;  Chem.  Zentr., 
1930,  i,  2622). — The  difference  between  the  calculated 
and  observed  values  of  the  flame  temperature  is 
attributed  to  the  inaccuracy  of  Langmuir’s  value  for 
the  heat  of  dissociation  of  hydrogen  at  constant 
pressure,  and  a  new  value  is  computed. 

A.  A.  Eldridge. 

Optical  dissociation  of  mercuric  bromide.  G. 
Jung  and  W.  Ziegler  (Z.  physikal.  Chem.,  1930, 
B,  10,  S6 — 88). — The  absorption  of  light  of  wave¬ 
length  350 — 210  (qi  by  mercuric  bromide  vapour 
apparently  corresponds  with  dissociation  into  a 
normal  mercurous  bromide  molecule  and  a  normal 
bromine  atom,  HgBr2=HgBr+Br,  the  value  SO  kg.- 
cal.  being  deduced  for  the  heat  of  dissociation. 
Terenin’s  value  (A.,  1927,  1009)  is  to  be  rejected. 

R.  Cuthill. 

Spectroscopic  determination  of  the  equi¬ 
librium  between  nitric  acid,  nitric  oxide,  and 
nitrogen  peroxide.  E.  Abel,  H.  SomiiD,  and  M. 
Stein  (Z.  Elektrochcm.,  1930,  36,  692— 700).— The 
difficulty  of  measuring  the  nitrogen  peroxide  pressure 
renders  it  impossible  to  employ  a  dynamic  method 
for  the  investigation  of  the  equilibrium  2HNOs+ 
N0=3N02+H»0,  and  a  static  method  has  there¬ 
fore  been  developed  wherein  the  absorption  spectrum 
of  the  nitrogen  peroxide  in  the  equilibrium  mixture 
is  compared  with  that  of  a  N02+N204  mixture  of 
which  tho  pressure  is  adjusted  to  give  identical 
absorption.  The  equilibrium  constant  K=a\0, .  alll0/ 
a2„N.0, .  %0>  where  a  is  the  appropriate  activity,  is,  at 
25°,  4-4  X 10-10,  whilst  if  the  reaction  be  expressed  in 
the  form  4HN03+2N0^=s3N204-f-2H20,  tho  equi¬ 
librium  constant  K=pzsto,-P~n,olPiuso,-p‘in,o,  where 
p  is  the  partial  pressure  in  atm.,  is  1-4  x  105. 

H.  F.  Gillbe. 

Study  of  electrolytic  dissociation  in  nitric  acid 
by  the  Raman  effect.  I.  R.  Rao  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1930,  33,  632 — 643;  ef.  this 
vol.,  840). — The  method  previously  described  for 
determining  the  degree  of  dissociation  in  solutions  of 
nitric  acid  by  measuring  the  intensities  of  the  Raman 
lines  due  to  the  undissociated  molecules  and  to  the 
ions  has  been  considerably  improved.  Tho  results 
show  clearly  that  the  dissociation  of  nitric  acid 
increases  with  diminishing  concentration,  but  the 
values  of  the  degree  of  dissociation  are  much  higher 
than  those  calculated  from  the  viscosity-conductivity 
formula.  It  is  considered  that  the  Raman  results 
give  the  true  degree  of  dissociation. 

O.  J.  Walker. 

Electrolytic  dissociation  of  nitric  acid  as 
revealed  by  its  infra-red  absorption  spectrum. 
E.  L.  Kinsey  and  J.  W.  Ellis  (Phvsical  Rev.,  1930, 
[ii],  36,  603—604;  cf.  Rao,  this' vol.,  840).— The 
absorption  of  nitric  acid  solutions  of  various  con¬ 
centrations  and  of  the  fuming  acid  was  investigated, 
using  the  self-recording  quartz  spectrograph.  The 
solutions  showed  only  water  bands,  sharpened  and 
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shifted  slightly  towards  shorter  wave-lengths.  For 
the  fuming  acid  new  strong  maxima  appear,  attributed 
to  the  undissociated  HN03  molecule.  A  set  of  three 
bands  at  1-47,  1-01,  and  0-78  jjl  fit  an  anharmonic 
formula  and  extrapolate  to  a  fundamental  at  2-85  jj.. 
Two  bands  at  2-12  and  1-25  (x  are  interpreted  as 
combinations  between  a  fundamental  in  the  Raman 
effect  and  bands  of  the  anharmonic  series.  The 
vapour  shows  a  group  believed  to  be  the  same  as 
for  the  liquid,  but  with  each  band  shifted  to  shorter 
wave-lengths.  N.  M.  Blioii. 

Dissociation  theory  of  solutions.  (Earl  of) 
Berkeley  (Nature,  1930,  126,  313).— Two  formulas 
connecting  osmotic  pressure  with  the  volumes,  areas, 
and  concentrations  of  aqueous  solutions  arc  given 
(cf.  Bradford,  this  vol.,  1120).  L.  S.  Theobald. 

Extent  of  dissociation  of  salts  in  water.  II. 
Uni-bivalent  salts.  E.  C.  Righellato  and  C.  W. 
Davies  (Trans.  Faraday  Soc.,  1930,  26,  592—600).— 
The  majority  of  uni-bivalent  salts  are  not  completely 
ionised  in  dilute  solution.  Satisfactory  dissociation 
constants  for  the  ionisation  of  the  intermediate  ion 
have  been  calculated  for  a  number  of  such  salts  from 
conductivity  data;  the  values  of  log  K  vary  from 
-2-0  to  —0-5,  and  are  thus  intermediate  between 
those  for  uni-uni-  and  bi-bi-valent  salts.  The  alkali 
metal  sulphates  show  a  decrease  of  ionisation  with 
increase  of  atomic  number  as  with  the  nitrates,  and 
the  same  is  true  of  the  alkaline-earth  nitrates;  the 
chlorides,  bromides,  and  iodides  of  the  alkaline  earths, 
like  those  of  the  alkalis,  are  much  more  strongly 
ionised  than  the  nitrates.  Thallous  sulphate,  lead 
chloride  and  nitrate,  and  cadmium  chloride  are 
but  feebly  ionised,  but  cadmium  nitrate  is  relatively 
strongly  ionised,  probably  on  account  of  the  absence 
of  a  tendency  to  complex  formation.  The  dissociation 
constants  obtained  have  been  confirmed  by  compari¬ 
son  of  calculated  with  experimental  transport  numbers. 

H.  F.  Gillbe. 

Dissociation  of  calcium  citrate.  W.  J.  Wiley 
(Biochem.  J.,  1930,  24,  856 — 859). — The  dissociation 
of  tricalcium  citrate  in  aqueous  solution  at  18°  has 
been  studied  and  the  values  for  the  degree  of  dis¬ 
sociation  are  recordod.  S.  S.  Zilva. 

Apparent  dissociation  constants,  heat  of  dis¬ 
solution,  and  apparent  heat  of  ionisation  of  di- 
iodotyrosine.  J.  B.  Dalton,  P.  L.  Kirk,  and 
C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1930,  88,  5S9— 
600). — The  apparent  acid  and  basic  dissociation  con¬ 
stants  and  the  apparent  heats  of  ionisation  of  di- 
iodotyrosine  -were  calculated  from  solubility  data  for 
varying  pa  at  0°,  25°,  and  40°.  The  heat  of  dis¬ 
solution  of  di-iodotyrosine  was  calculated  from  solu¬ 
bility  measurements  of  the  isoelectric  amino-acid  at 
different  temperatures  over  the  range  0 — 47°. 

G.  F.  Makrian. 

Formation  of  complex  cations  of  metal  ions 
with  glycine.  G.  Fhseya  and  K.  Mitrata  (J. 
Physical  Chem.,  1930,  34,  2001— 2012).— The  form¬ 
ation  of  complexes  of  lead,  iron,  chromium,  and 
copper  salts  with  glycine  has  been  detected  by  the 
spectrographic  method ;  with  zinc,  nickel,  and  cobalt 
the  evidence  is  less  definite.  The  electrode  potentials 
of  zinc  in  a  zinc  sulphate  solution,  of  lead  in  lead 


nitrate,  and  of  nickel  in  nickel  sulphate  solution  are 
lowered  by  the  addition  of  glycine,  indicating  complex 
formation.  Migration  experiments  show  that  the 
complex  ions  are  positively  charged.  Except  in  the 
case  of  ferric  sulphate,  the  electrical  conductivities  of 
solutions  of  the  metal  sulphates  are  increased  by  the 
addition  of  glycine ;  those  of  silver  and  lead  nitrates 
and  of  copper  and  nickel  chlorides  are  decreased. 

L.  S.  Theobald. 

Combination  of  sucrose  with  boric  acid. 
Variation  of  acidity  of  boric  acid  in  the  presence 
of  sugar.  J.  Voicu  and  (Mi.le.)  E.  Axente  (Bui. 
Soc.  Chim.  Romania,  1930,  12,  61 — 70). — The 
hydrogen-ion  concentration  of  solutions  of  boric  acid 
is  increased  when  sucrose  is  added.  The  change  takes 
place  immediately  and  no  further  slow  variation 
occurs.  A  similar  effect  is  observed  on  the  addition 
of  dextrose  or  lrovulose,  the  magnitude  of  the  change 
increasing  with  increasing  concentration  of  the  boric 
acid.  On  the  other  hand,  with  sucrose  the  change  in 
hydrogen-ion  concentration  is  at  a  maximum  in  the 
presence  of  1-03%  of  boric  acid  and  is  inappreciable 
at  4-13%.  It  seems  probable  that  sucrose  forms  a 
compound  with  orthoboric  acid,  but  not  with  the 
tetraboric  acid  present  in  the  more  concentrated 
solutions.  E.  S.  Hedges. 

Titration  constants  of  multivalent  substances. 
A.  L.  von  Muralt  (J.  Amor.  Chem.  Soc.,  1930,  52, 
3518—3523;  cf.  Simms,  A.,  1926,  6S1).— Mathe¬ 
matical.  On  the  assumption  of  the  validity  of  the 
“  classical  ”  mass  law'  equations,  it  is  shown  that 
there  is  no  difference  between  the  titration  curve  of 
a  polybasic  acid  and  a  suitably  chosen  mixture  of 
monobasic  acids.  j.  G.  A.  Griffiths. 

Physico-chemical  studies  of  complex  acids. 
III.  Molybdic  acid.  H.  T.  S.  Britton  and  W.  L. 
German  (J.C.S.,  1930,  2154 — 2166). — The  potentio- 
metric  titration  curve  of  sodium  molybdate  solutions 
with  hydrochloric  acid  shows  an  inflexion  at  p„  4-8 
corresponding  with  the  formation  of  3Na20,7Mo03 
(or  5Na20,12Mo03).  By  boiling  the  solution  or  age¬ 
ing  prior  to  measuring  the  pn  a  sharper  inflexion, 
corresponding  with  Na,20,4Mo03,  is  produced.  In 
acidified  solutions  the  sodium  polymolybdate,  which 
is  first  formed,  gradually  decomposes  and  yields  a 
highly  ionised  polymolybdic  acid,  which  causes  the  pa 
of  the  solution  to  assume  slightly  lower  values  than 
would  be  produced  by  the  hydrochloric  acid.  Further 
addition  of  acid  causes  the  ionisation  of  the  poly-acid 
to  be  throw’ll  back  until  only  non-ionised  molybdenum 
trioxide  remains  in  solution;  only  from  relatively 
concentrated  solutions  is  the  trioxide  precipitated  on 
boiling.  The  changes  of  conductivity  during  the 
titration  in  general  confirm  the  results  obtained  by 
the  potentiometric  method.  Addition  of  a  weak 
acid,  such  as  acetic  or  phenylacetic,  to  a  sodium 
molybdate  solution  causes  tho  formation  of  a  stable 
polymolybdate  Na20,3Mo08,  which  is  not  further 
decomposed  by  the  weak  acid ;  in  solutions  contain¬ 
ing  monochloroacctic  acid  the  salt  formed  has  a 
composition  between  Na^O.SMoOj  and  Na20,5Mo03. 
In  solutions  of  molybdic  acid  there  probably  exists  an 
equilibrium  of  the  type  H2[0(Mo03).r]=^2H‘-f- 
[0(Mo03)x]",  where  a:  is  about  4.  H.  F.  Gillbe. 
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Simple  electrochemical  method  for  the  simul-  compounds  Fe.B2  and  FeB,  the  former  melting 


taneous  determination  of  the  constitution  and 
equilibrium  constant  of  complex  ions  in  solution. 
Application  to  complex  silver  ions.  F.  K.  V. 
Kocii  (J.C.S.,  1930,  2053 — 2003). — By  consideration 
of  the  cell  MIMS  in  solvent  A|MS  in  solvent  A+ 
B|M,  where  M  is  a  metal,  IMS  a  salt  thereof,  and  A 
and  B  are  solvents,  a  potcntiomctric  method  has  been 
developed  for  the  determination  of  the  constitutions 
and  equilibrium  constants  of  the  solvated  ions  MA;  f 
and  MBj+,  especially  for  the  case  in  which  relatively 
stable  complex  ions  are  formed  between  the  metal 
and  one  solvent  only.  The  method  is  applicable  only 
if  the  equilibrium  constant  is  small.  Measurements 
with  the  silver  ion  in  ammonia-water,  pyridine- 
water,  pyridine-ethyl  alcohol,  and  acetonitrile-water 
mixtures  show  that,  except  in  the  last-named  solvent, 
there  is  a  linear  relationship  between  log  Km/m*  and 
log  m,  where  Km  is  the  equilibrium  constant,  m  the 
mol.  fraction  of  the  complex-forming  solvent,  and  a: 
is  the  number  of  molecules  of  solvent  in  each  solvated 
ion ;  Km  and  x  may  therefore  bo  determined  simul¬ 
taneously.  By  this  method  the  existence  of  Ag(NH3)2+ 
and  of  Ag(C3H3N)_, '  has  been  established,  the  equi¬ 
librium  constants  being  6-3  X  10*8,  and  7-1  X  1(H  and 
1-6  X 10“*  for  pyridine-water  and  pyridine-ethyl  alco¬ 
hol  mixtures,  respectively.  The  thermodynamic 
aspect  of  the  equilibrium  between  solvated  ions  and 
the  solvent  molecules  is  discussed.  A  new  concept 
termed  the  solvation  activity  coefficient  of  an  ion  in 
a  given  solvent  S  is  introduced  and  is  defined  by  the 
ratio  P,r/P„  where  P,c  and  P,  arc  the  solution  ten¬ 
sions  of  the  metal  in  water  and  in  the  solvent  S, 
respectively.  H.  F.  Gillbe. 

The  Debye-Hiickel  theory  and  its  experimental 
testing.  H.  van  Veldhuizex  (Chem.  Weckblad, 
1930,  27,  486— 492).— The  original  Debye-Hiickel 
theory  is  given  in  detail,  including  the  derivations  of 
the  formulae  for  the  osmotic  and  activity  coefficients, 
and  the  literature  relating  to  the  experimental 
investigation  of  the  theory  is  reviewed. 

H.  F.  Gillbe. 

Complexity  of  phosphorus  pentoxide.  II.  A. 
Suits  and  H.  W.  Deinum  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1930.  33,  619 — 631 :  cf.  this  vol.,  1096). — 
Temperature-pressure-composition  diagrams  arc  given 
for  the  pseudo-system  phosphorus  pentoxide,  which 
is  assumed  to  be  a  binary  system  of  two  separate 
molecular  species  with  a  eutectic.  By  means  of  these 
diagrams  the  different  behaviour  of  the  stable  form 
when  heated  very  slowly  and  very  rapidly,  with 
the  possibility  of  considerable  superheating,  and  the 
peculiar  position  of  the  vapour-pressure  curve  of 
the  unstable,  more  volatile  form,  can  be  explained. 
The  complexity  of  phosphorus  pentoxide  is  shown  very 
clearly,  because  the  inner  transformations  become 
noticeable  only  at  about  400°,  and  therefore  below 
this  temperature  the  substance  behaves  as  a  mixture. 

O.  J.  Walker. 

Binary  system  iron-boron,  and  structure  of 
iron  boride,  Fe4B„.  F.  Wever  and  A.  Muller 
(Z.  anorg.  Chem.,  1930,  192,  317— 336).— Thermal 
analysis  of  the  above  system  for  concentrations  up 
to  16%  of  boron  has  shown  the  existence  of  the 


incongruently.  Boron  depresses  the  A4  transition 
point  and  raises  the  A3  transition  point,  but  does  not 
affect  the  A2  transition  point.  Its  solubility  hi 
y-iron  decreases  slowly  as  the  temperature  falls. 
These  results  have  been  confirmed  by  microscopic  and 
X-ray  examination.  Solutions  of  boron  in  a-iron  are 
shown  by  their  X-ray  diagram  to  be  true  solid  solu¬ 
tions,  the  boron  atoms  replacing  iron  atoms  in  the 
a-latticc.  The  compound  Fe4B2  has  the  tetragonal- 
scalenohedral  space-grouping  F‘J,  with  2  Fe4B2 
molecules  in  the  base  ;  the  iron  atoms  occupy  an  eight¬ 
fold  point  position  with  2  degrees  of  freedom,  and  the 
boron  atoms  probably  two-fold  point  positions  with 
no  degrees  of  freedom.  The  discrepancies  between  the 
above  results  and  those  recorded  by  other  authors 
(cf.  Hannesen,  A.,  1915,  ii,  464)  are  attributed  to  the 
presence  of  impurities,  particularly  carbon,  silicon, 
and  aluminium,  in  the  systems  previously  investigated. 

R.  Cutihll. 

Binary  systems  of  certain  nitrotoluenes  with 
benzoic  acid.  H.  D.  Crockford  and  A.  E.  Hughes 
(J.  Physical  Chem.,  1930,  34,  2117— 2120) —The 
systems  formed  by  benzoic  acid  with  2:4:  6-trinitro-, 
2  : 4-dinitro-,  o-  and  p-nitro-tolucnc  show  no  com¬ 
pound  formation ;  the  eutectics  occur  at  64-5°,  59-4°, 
-14-0°,  and  44-1°,  respectively.  The  corresponding 
mol.  fractions  of  benzoic  acid  arc  75  00,  74-7,  94-7, 
and  77-33.  ,  L.  S.  Theobald. 

Influence  of  particle  size  on  the  dissociation 
pressure  of  solids.  Red  mercuric  oxide.  Ice¬ 
land  spar.  J.  Krustinsons  (Z.  physikal.  Chem., 
1930,  150,  310 — 316). — Red  mercuric  oxide  and 
powdered  Iceland  spar  were  separated  into  fractions 
of  different  grain  size  by  means  of  graded  sieves,  and  a 
difference  between  the  dissociation  temperatures  of 
the  finest  and  coarsest  fractions  was  observed.  On 
the  assumption  that  the  Thomson  formula  is  valid  for 
the  equilibrium  at  the  solid-gas  boundary,  the  surface 
tensions  of  red  mercuric  oxide  and  Iceland  spar  are 
calculated  to  be  750,000  and  120,000  dynes/cm., 
respectively.  E.  S.  Hedges. 

Oxide  hydrates.  XXVIII.  System  calcium 
oxide-water.  G.  F.  Huttig  and  A.  Arbes  [with 
Z.  Herrmann  and  C.  Slonim]  (Z.  anorg.  Chem., 
1930, 191,  161—170). — The  temperature-composition 
curve  obtained  by  the  desiccation  of  various  specimens 
of  hydrated  calcium  oxide  at  constant  water  vapour 
pressure  (10  mm.)  shows  at  about  390°  the  sharp 
vertical  portion  corresponding  with  the  decomposition 
of  CaO,H,0,  until  the  substance  contains  about  0-1 
mol.  of  water,  and  thereafter  a  gradual  loss  of  water 
as  the  temperature  is  raised  to  about  670°.  Debye 
diagrams  of  calcium  oxide  and  calcium  hydroxide 
prepared  by  different  methods  are  given.  The  water 
retained  in  desiccation  at  the  ordinary  temperature 
of  certain  preparations  of  calcium  hydroxide,  although 
in  some  cases  corresponding  with  the  formula 
Ca0,2H20,  is  nevertheless  attached  differently  from 
the  primary  water  molecule ;  calcium  hydroxide  pre¬ 
pared  by  addition  of  water  to  calcium  oxide  is  almost 
completely  converted  into  CaO,H20  by  desiccation 
over  sulphuric  acid  at  the  ordinary  temperature. 

H.  F.  Gillbe. 
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Oxide  hydrates.  XXIX.  Comparison  and 
calculation  of  values  of  water  vapour  pressure  of 
solid  and  liquid  substances  obtained  by  different 
methods.  G.  F.  Huttig  and  K.  Toischer  (Kolloid- 
chem.  Beih.,  1930,  31,  347 — 373). — A  tabic  of  values 
of  the  water  vapour  pressure  over  various  drying 
agents  at  different  temperatures  has  been  constructed. 
Methods  of  investigating  the  equilibrium  between  a 
solid  body  and  a  liquid  phase  are  discussed,  par¬ 
ticularly  in  relation  to  the  absorption  of  water  by 
hydroxide  gels,  and  experiments  have  been  con¬ 
ducted  with  hydrated  vanadium  pentoxide  in  order 
to  compare  direct  water  vapour  pressure  measure¬ 
ments  with  those  obtained  by  treating  the  gel  with 
different  dehydrating  liquids  and  determining  the  loss 
of  water.  The  effectiveness  of  the  dehydrating 
agents  used  increases  in  the  order  acetonc<cthyl 
alcohol  <  liquid  ammonia.  Similar  measurements 
carried  out  with  hydrated  stannic  oxide  show  that  the 
ageing  observed  with  this  substance  in  an  aqueous 
medium  is  enormously  accelerated  in  a  dehydrating 
liquid  medium.  E.  S.  Hedges. 

Oxide  hydrates.  XXX.  System  T1203-H,0. 
G.  F.  Huttig  and  R.  Mytyzek  (Z.  anorg.  Cheni., 
1930,  192,  187 — 192). — Desiccation  at  constant 

pressure  of  a  specimen  of  thallium  oxide  of  the 
approximate  composition  T1203,1-47H20,  prepared 
by  the  action  of  chlorine  on  a  solution  of  thallous 
nitrate,  shows  that  only  about  0-S  mol.  of  water  is 
attached  more  firmly  than  the  remainder,  and  that 
this  water  is  given  off  continuously  as  the  temperature 
is  raised  to  330°,  when  the  substance  becomes  anhy¬ 
drous.  The  Debye  diagram  shows  the  hydrated 
oxide  to  have  the  same  structure  as  that  of  the 
anhydrous  material.  H.  F.  Gillbe. 

Oxide  hydrates.  XXXI.  System  strontium 
oxide-water.  G.  F.  Huttig  and  A.  Arbes  (Z. 
anorg.  Chem.,  1930,  192,  225 — 236). — Thermal  de¬ 
composition  diagrams  of  various  specimens  of  hydrated 
strontium  oxide  at  constant  pressure  (10  mm.) 
demonstrate  the  existence  of  the  monohydrate,  and 
although  samples  prepared  in  different  ways  vaiy  in 
composition  from  SrO.H20  to  Sr0,T2H30,  the  de¬ 
composition  temperature  is  constant  for  all  varieties 
at  406°±2°.  Small  quantities  of  water  are  retained 
in  some  cases  at  considerably  higher  temperatures,  a 
phenomenon  which  has  been  observed  with  the 
hydrated  oxides  of  most  bivalent  metals.  De 
Forcrand’s  observation  of  375°  as  the  m.  p.  of  stront¬ 
ium  hydroxide  appears  to  be  erroneous.  The  de¬ 
composition  isobars  are  reversible.  Debye  diagrams 
confirm  the  existence  of  Sr0,9H20,  but  the  ninth 
molecule  of  water  appears  to  be  attached  in  a  manner 
different  from  that  of  the  others.  No  definite  com¬ 
pound  exists  having  a  composition  between  Sr0,3H20 
and  Sr0,8H20,  and  the  existence  of  the  trihydrate  is 
doubtful.  The  desiccation  of  Sr0,2H20  to  SrO,HsO 
resembles  qualitatively  that  of  the  analogous  calcium 
compound,  with  the  difference  that  rir0.2H20  possesses 
a  characteristic  X-ray  structure.  Both  the  mono- 
hydrated  and  the  anhydrous  oxides  yield  character¬ 
istic  Debye  diagrams.  H.  F.  Gillbe. 

System  NH.,N03-H20.  E.  Janecke  and  E. 
Rahlfs  (Z.  anorg.  Chem.,  1930,  192,  237 — 244). — 


The  vapour  pressure  of  dilute  and  of  saturated 
ammonium  nitrate  solutions  has  been  determined  at 
temperatures  up  to  the  m.  p.  of  the  salt.  The  vapour 
pressure  of  the  saturated  solution  is  a  maximum  at 
128°,  and  the  curve  is  of  the  retrograde  type  found  by 
Roozeboom  in  1902  for  silver  nitrate  solutions.  A 
three-dimensional  diagram  has  been  constructed  for 
the  range  —18°  to  169-6°  and  0 — 1  atm.  pressure. 

H.  F  Gillbe. 

Etherates  of  magnesium  bromide.  W.  A7. 
Evans  and  H.  H.  Rowley  (J.  Amer.  Chem.  Soc., 
1930,  52,  3523 — 3534;  cf.  Mcisenheimer  and  others, 
A.,  1925,  i,  1252;  1928,  624). — If  the  two-phase 
liquid  system  resulting  from  the  action  of  bromine 
on  magnesium  in  dry  other  is  maintained  below  10°, 
crystals  of  magnesium  bromide  triethcrate  are  ob¬ 
tained.  At  the  ordinary  temperature,  the  product 
is  the  crystalline  dictherate.  Air  and  moisture  must 
be  excluded.  Vapour-pressure  data  at  temperatures 
between  0°  and  40°  show  that  the  triethcrate  (vapour 
pressure,  187  nun.  at  0°)  is  stable  below  EF^O-o,  at 
which  temperature  transition  to  the  dictherate  occurs. 
The  latter  (vapour  pressure,  47  mm.  at  0°)  is  stable 
below  28°±l-0  and  at  higher  temperatures  yields  the 
monoetherate  (vapour  pressure,  9  mm.  at  0°).  The 
existence  of  these  transition  points  is  supported  by 
visual  observations.  The  slowness  with  which  the 
system  attains  equilibrium  probably  accounts  for  the 
conflicting  observations  recorded  in  the  literature. 

J.  G.  A.  Griffiths. 

New  fixed  temperature  points.  0.  Redlich 
and  G.  Loefflkr  (Z.  Elektrochcm.,  1930,  36,  716 — 
722). — The  accurate  measurement  of  temperature 
with  the  platinum  resistance  thermometer  and  the 
Kohlrausch-Jaeger  method  is  described.  The  trans¬ 
ition  temperature  of  darapskite,  NaN03,Na2S04,H20, 
in  presence  of  sodium  nitrate  and  sodium  sulphate 
decahydrate  is  13- 145°  ^  0-00 11°,  and  that  of  sodium 
sulphate  in  presence  of  sodium  chloride  is  17-878°;r; 
0-012°.  The  temperature  of  the  potassium  chloride- 
ice  eutectic  is  —  10-64Go+0-002fF.  H.  F.  Gillbe. 

Theoretical  phase-rule  principles  of  the 
duralumin-like  ageing  effect  in  ternary  systems. 
E.  Scheil  (Z.  Metallk.,  1930,  22,  297— 302).— The 
mechanism  of  the  precipitation  of  one  or  both  con¬ 
stituents  of  a  doubly-supersaturated  solid  solution 
during  ageing  is  discussed  mathematically  on  con¬ 
siderations  based  on  the  phase  rule,  and  it  is  shown  that 
the  determining  factor  in  the  precipitation  is  the  shape 
of  the  unstable  saturation  surface  in  the  space  model 
of  the  ternary  system.  Three  typical  cases  are 
described  and  the  conditions  under  which  dissolution 
of  a  crystal  phase  can  occur  are  outlined.  The 
application  of  the  theory  to  the  mechanism  of  the 
hardening  of  allov  steels  is  briefly  discussed. 

A.  R.  Powell. 

System  H20-C02-NH3.  II.  E.  Janecke  [with 
E.  Rahlfs]  (Z.  Elektrochcm.,  1930,  36,  645—654; 
cf.  A.,  1929,  1388). — Thermal  analysis  of  the  system 
carbamide-ammonium  hydrogen  carbonate  and  carb¬ 
amide-ammonium  carbonate  shows  the  existence 
of  a  eutectic  in  the  first-named  at  84°  containing  60% 
of  carbamide,  and  in  the  second  at  98°  containing  49% 
of  carbamide,  whilst  by  extrapolation  a  eutectic 
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between  carbamide  and  dicyanodiamide  has  been  dis¬ 
covered  at  115°.  Vapour-pressure  measurements  of 
the  ammonia-carbamide  system  from  — 78°  to  132° 
indicate  the  existence  of  the  congruent  melting 
compound  CO(NH2)2,NH3,  which  has  m.  p.  46°  and 
of  which  the  vapour  pressure  p  is  expressed  hj>  log 
p—~ 7S20/4-57T+9-2,  where  T  is  the  absolute  tem¬ 
perature.  The  ammonia-dicyanodiamide  system 
closely  resembles  the  ammonia-carbamide  system,  a 
compound,  (CN2H2)2,NH3,  having  the  incongruent 
m.  p.  49°  being  formed.  The  system  carbamide- 
ammonium  carbonate-ammonia  is  chiefly  remarkable 
for  the  great  increase  of  the  solubility  of  ammon¬ 
ium  carbonate  in  ammonia  solutions  in  presence 
of  carbamide.  In  the  carbamidc-dicyanodiamide- 
ammonia  diagram  the  field  of  CO(NH2)2,NH3  is,  on 
account  of  its  lower  solubility,  considerably  larger 
than  the  (CN2H2)2,NH3  field,  whilst  one  of  the  three 
triple  salt  points  is  represented  by  the  eutectic 
between  ammonia  and  the  two  doublo  salts.  Vapour 
pressure-composition  and  solubility  isotherms  are 
given  for  the  system  carbamide-water-ammonia. 
The  following  new  triple  salt  points  have  been 
identified:  NHyCO^Tl^NH.HCO^CO^H^).,,  95°; 
CO(NH;)o,NH2-C02NH4,NH3,  40°;  '  " 

CO(NH:,);,NH0-CO»NH4jNH3,  -78°; 

CO(NH;);NH;-CO^H4iNH3>  38= ; 
CO(NH2);,(CHX)2,NH3,  18° : 
CO(NH2)‘2,(CH'2N'2).,NH3,  -90°: 
CO(mi2)2,(CH2N2)2,im4HCt>3,  95°.  The  complete 
C02-H20-NH3  system  is  represented  as  a  section  of 
a  three-dimensional  tetrahedral,  model  of  the  system 
C-H-O-N.  H.  F.  Gillbe. 


Polyiodides  of  caesium :  system  caesium 
iodide,  iodine,  and  water  at  25°.  T.  It.  Briggs, 
J.  A.  Green wald,  and  J.  W.  Leonard  (J.  Physical 
Clicm.,  1930,  34,  1951 — 1960). — The  ternary  diagram 
for  the  system  caesium  iodide,  iodine,  and  -water  at 
25°  has  been  completed.  At  25°,  two  solid  poly¬ 
iodides,  the  tri-iodide  of  Wells  and  Penfield  (A.,  1892, 
773)  and  a  tetraiodide,  Csl4,  exist ;  the  pentaiodide  of 
Wells  and  Wheeler  (A.,  1893,  ii,  68)  could  not  he  pre¬ 
pared.  Solutions  saturated  with  two  solid  phases 
have  the  following  compositions :  Csl  and  Csl3, 
46-4%  of  Csl  and  0-40%  of  iodine;  Csl.  and  Csl4, 
7-65%  of  Csl  and  1-19%  of  iodine,  and  Csl4  and 
iodine,  2-39%  of  Csl  and  1*23%  of  iodine.  The 
solubility  data  of  Foote  and  Chalkcr  (A.,  1908,  ii, 
586)  have  been  confirmed  and  a  method  for  preparing 
the  pure  polyiodides  is  described. 

L.  S.  Theobald. 

Systems  Al203-Na20-H.20  andAl203-K20-H20. 
R.  Fricke  and  P.  Jucaitis  (Z.  anorg.  Chem.,  1930, 
191,  129 — 149). — The  equilibria  between  aluminium 
hydroxide  and  sodium  and  potassium  hydroxide 
solutions  of  concentrations  from  about  3  to  40% 
have  been  determined  at  30°  and  60°  by  shaking  the 
solid  and  solution  for  from  1  to  6  Meeks.  In  sodium 
hydroxide  solutions  up  to  about  22%,  and  potassium 
hydroxide  solutions  up  to  about  29%,  at  which  points 
the  solubility  of  aluminium  hydroxide  is  a  maximum, 
the  equilibrium  solid  phase  is  insoluble  in  water,  whilst 
at  higher  concentrations  it  is  soluble.  The  solid 
phase  in  the  case  of  the  concentrated  potassium 


hydroxide  solutions  consists  only  of  monopotassium 
aluminate,  but  with  sodium  hydroxide  at  concen¬ 
trations  up  to  about  38%  the  solid  phase  is  mono¬ 
sodium  aluminate,  and  at  higher  concentrations, 
probably  trisodium  aluminate ;  the  equilibrium  curve 
is,  however,  too  flat  to  permit  the  transition  point 
to  be  determined.  The  composition  of  the  mono¬ 
sodium  salt  is  represented  by  2Na20,2Al203,5H,0 
and  not,  as  reported  by  Goudriaan  (A.,  1920,  ii, 
759),  by  4Na20,3Al203,lGH20,  whilst  that  of  the  tri- 
sodium  salt  approximates  to  3Na20,Al203,7— 9H20. 
Goudriaan’s  results  for  the  equilibria  between 
aluminium  hydroxide  and  sodium  hydroxide  solution 
could  not  be  duplicated,  but  the  cause  of  the  dis¬ 
crepancy  remains  obscure.  H.  F.  Gillbe. 

Systems  potassium  sulphate,  cadmium  sul¬ 
phate,  and  water,  and  ammonium  sulphate, 
cadmium  sulphate,  and  water  at  25°.  K.  L. 
Malhotka  and  H.  D.  Suri  (J.  Physical  Chem.,  1930, 
34,  2103 — 2110). — Data  and  the  ternary  diagrams  for 
these  two  systems  arc  given.  The  solubility  of 
potassium  sulphate  is  increased  by  the  addition  of 
cadmium  sulphate  up  to  the  triple  point,  indicating 
the  formation  of  the  double  salt  in  solution.  The 
solubility  curve  at  25°  indicates  a  slight  increase  in 
the  solubility  of  cadmium  sulphate  on  addition  of 
increasing  amounts  of  potassium  sulphate.  The 
addition  of  potassium  sulphate  to  a  saturated  solution 
of  the  compound  3CdS04,8H2Q  causes  the  separation 
of  the  salt  CdS04,K2S04.  The  solubility  of  ammonium 
sulphate  is  decreased  by  the  addition  of  cadmium 
sulphate,  whilst  that  of  cadmium  sulphate  is  increased 
by  the  addition  of  ammonium  sulphate.  The 
existence  of  the  double  salt  (NH4)2S04,CdS04,6H20 
is  confirmed.  L.  S.  Theobald. 

System  K,0-Ca0-Si02.  G.  W.  Morey,  F.  C. 
Kracek,  and  N.  L.  Bowen  (J.  Soc.  Glass  Tech.,  1930, 
14,  149 — 1S7t). — The  equilibrium  relations  in  this 
system  for  all  mixtures  richer  in  silica  than  those  on 
the  lino  K20,Si02-K20,Ca0,Si02-Ca0,Si02  have 
been  determined  for  the  most  part  by  the  quenching 
method.  The  new  compounds  found  and  their  pro¬ 
perties  are  as  follow  :  K20,Ca0,Si02,  m.  p.  1630°, 
hexagonal  bipyramids,  optically  +,  e  1605,  to  1-600; 
2K»0,Ca0,3Si0,,  m.  p.  1005°  (incongruent),  octa¬ 
hedral,  isotropic,  y=(J= a=l-572;  K,0,3Ca0,6Si02, 
decomposes  at  960°  to  K20,2Ca6,6Si02+glass, 
elongated  needle  prisms,  parallel  extinction,  positive 
elongation,  biaxial,  negative,  y  1-57,  y— a  0010; 
4K2O,CaO,10SiO2,  m.  p.  946°  (congruent),  uniaxial 
negative,  to  1-551,  e  1-539,  usually  flat  plates  with 
parallel  extinction;  2K20,Ca0,6Si02,  m.  p.  959° 
(congruent),  biaxial,  negative,  y  1-54,  inclined  extinc¬ 
tion;  K20,2Ca0,6Si02,  m.  p.  1115°  (incongruent), 
stout  prisms,  highly  inclined  extinction,  y  1  -59,  a  1  -575, 
biaxial,  positive,  large  2F;  K20,2Ca0,9Si02,  in.  p. 
1050°  (incongruent),  biaxial,  negative,  large  axial 
angle,  slightly  inclined  extinction,  y  1-535,  a  1-515. 
Nineteen  invariant  points  are  recorded. 

Tho  data  show-  that  crystallisation  in  the  K20 
system  is  uniformly  more  difficult  than  in  the  corre¬ 
sponding  Na20  system,  the  dominant  factor  being  the 
higher  viscosity  in  the  first-named,  whilst  a  second 
contributory  cause  is  the  number  of  compounds 
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formed  in  the  K20  system  and  their  extreme  dis¬ 
sociation.  The  use  of  potassium  oxide  in  an  Na,0- 
Ca0-Si02  glass  gives  thermal  stability  to  glasses  with 
higher  silica  content.  M.  Parkin. 

Equilibria  between  iron,  nickel,  and  their 
silicates  in  fused  masses,  H.  zur  Strassen  (Z. 
anorg.  Chern.,  1930,  191,  209 — -245). — The  equili¬ 
brium  Fe+NiSi03:^=i=N'i+FeSi03  at  14S0— 1500°  is 
readily  established  without  mechanical  agitation,  and 
follows  the  mass  action  law,  the  equilibrium  constant 
K  being  6-53  x  10"3 ;  the  reaction  must  be  conducted  in 
an  atmosphere  of  nitrogen  in  order  to  prevent  excessive 
oxidation  of  the  ferrous  silicate.  The  composition 
of  the  silicate  phase  does  not  influence  the  equilibrium, 
and  the  introduction  of  impurities  such  as  magnesium 
silicate  or  silica  into  the  mass  from,  e.g.,  the  crucible 
walls  is  without  effect.  The  heat  value  of  the 
reaction,  calculated  from  determinations  of  K  at 
14S0°  and  1570°,  is  7-6 — 9-5  kg.-cal.  Neither  ferrous 
nor  nickelous  metasilicate  actually  exists  in  the  mass 
in  accordance  with  Hcrty  and  Fitterer’s  thermal 
diagram.  Iron  and  nickel  are  not  appreciably  soluble 
in  the  silicate  layer.  The  equilibrium  Fe-j-NiO==^ 
Ni+FeO  could  not  be  directly  investigated  owing  to 
the  difficulty  of  finding  a  suitable  material  for  the 
crucible,  but  by  consideration  of  the  increasing  dis¬ 
placement  of  the  equilibrium  produced  by  addition  of 
aluminium  oxide,  silica,  and  titanium  oxide,  it  appears 
that  the  equilibrium  constant  must  be  very  small. 
The  bearing  of  the  experimental  results  on  the 
equilibria  in  meteoric  iron  containing  occluded  sili¬ 
cates  and  on  the  equilibria  relating  to  the  metallic 
nucleus  and  silicate  envelope  of  the  earth  is  discussed. 
The  apparent  discrepancy  between  the  latter  and  the 
experimentally  determined  equilibria  is  ascribed  to  the 
widely  different  conditions  of  temperature. 

H.  F.  Gillbe. 

Equilibria  between  water  and  the  nitrates, 
chlorides,  and  sulphates  of  sodium  and 
potassium.  E.  Cornec,  II.  Krombach,  and  A. 
Space  (Ann.  China.,  1930,  [x],  13,  525 — 623). — Study 
of  the  equilibria  between  water  and  the  nitrates  and 
sulphates  of  sodium  and  potassium  (A.,  1929,  267, 
767, 1388)  has  been  extended  to  the  temperature  range 
—2°  to  50° ;  within  this  interval  there  are  14  series  of 
solutions  saturated  with  3  salts  and  5  series  saturated 
with  4  salts.  The  results  obtained  at  25°  do  not  con¬ 
firm  those  of  Hamid  (A.,  1920,  245).  The  equilibria 
between  water  and  the  nitrates,  sulphates,  and 
chlorides  of  sodium  and  potassium  have  been  deter¬ 
mined  from  0°  to  90° ;  there  exist  24  scries  of  solutions 
saturated  with  4  salts  and  6  series  saturated  with  5 
salts.  No  solid  phases  exist  other  than  those  which 
are  found  also  in  systems  of  a  lower  order. 

H.  F.  Gillbe. 

Calorimetric  and  X-ray  investigations  of 
dehydration  process  of  hydrated  alumina.  E. 
Klever  (Trans.  Ceram.  Soc.,  1930,  29,  149 — 161). — 
The  heats  of  dissolution  of  the  dehydrated  stages  of 
hydrated  alumina  are  compared  with  those  of  k.iolin. 
Measurements  were  made  at  the  ordinary  tem¬ 
perature  and  at  52 — 54°,  the  latter  in  a  new'  form 
of  calorimeter  which  is  described.  The  heat  of 
dissolution  of  dehydrated  alumina  was  found  to  be 


92-5  g.-cal./mol.  in  40%  hydrofluoric  acid  at  18 — 20  '. 
The  same  material  was  used  for  X-radiograms  taken 
at  different  degrees  of  dehydration.  These  show 
that  the  diffraction  pattern  of  bayerite  persists  up  to 
210°;  between  210°  and  900°  a  new  pattern  appears, 
namely,  that  of  y-alumina;  between  900°  and  1200° 
•recrystallisation  of  the  y-alumina  is  completed ;  above 
1200°  the  pattern  of  a-corundum  appears.  Kaolin 
during  dehydration  does  not  dissociate  between 
500°  and  900°,  but  the  anhydride  phase  is  probably 
present.  "  R.  J.  Cartledge. 

Heats  of  dilution  of  uni-  and  multi-valent 
strong  electrolytes  at  high  dilutions.  E.  Lange 
[with  J.  Moniieim]  (Z.  Elcktrochem.,  1930,  36,  772 — 
777). — The  equation  previously  derived  for  the  integral 
heat  of  dissolution  (A.,  1929,  13S9;  cf.  this  vol.,  997, 
and  previous  abstracts)  has  been  verified  by  measure¬ 
ments  of  the  authors  and  other  workers  at  moderate 
dilutions,  but  at  the  highest  dilutions  there  are  slight 
deviations,  and  at  high  concentrations  considerable 
discrepancies,  which  have  been  only  partly  and 
qualitatively  explained.  H.  F.  Gillbe. 

Rdle  of  impurities  in  the  variation  of  the  beat 
of  dissolution  of  monomorphous  salts.  K.  P. 
Mischtsciienko  (Z.  Elcktrochem.,  1930,  36,  777 — 
782). — The  heat  of  dissolution  of  potassium  chloride 
in  water  is  —4195  g.-cal./mol.,  and  is  the  same  for 
various  samples  of  the  pure  material  of  different 
origins.  Traces  of  impurities  produce  marked  varia¬ 
tions  of  the  heat  of  dissolution,  but  no  evidence  of  the 
existence  of  metastablc  modifications  coidd  be  ob¬ 
tained.  Measurements  made  with  potassium  chloride 
containing  0-2 — 0-5%  of  calcium  sulphate  indicate 
that  the  influence  of  chemical  impurities  is  purely 
additive.  The  necessity  is  emphasised  of  ensuring 
chemical  purity,  as  well  as  physical  homogeneity, 
of  substances  employed  for  the  determination  of 
physical  constants.  II.  F.  Gillbe. 

Determination  of  transport  numbers  of  solids. 
W.  Jost  and  H.  Schweitzer  (Z.  physikal.  Chern., 
1930,  B,  10,  159 — 160). — A  preliminary  account  is 
given  of  a  method  of  determining  the  transport 
number  for  solid  sodium  chloride  at  high  temperatures 
by  observations  of  the  change  in  the  length  of  a 
cylinder  of  the  salt  resulting  from  the  passage  of  a 
current.  R.  Cuthill. 

Galvanometric  method  of  measuring  electro¬ 
lytic  resistance.  J.  A.  C.  Teegan  (Nature,  1930, 
126,  504). — The  telephone  in  the  ordinary  laboratory 
method  is  replaced  by  a  galvanometer  and  a  therm¬ 
ionic  value  connected  to  act  as  a  diode. 

L.  S.  Theobald. 

Conductance  of  water  irradiated  with  .Y-rays. 
R.  Schnurmann  (Z.  physikal.  Cliem.,  1930,  150, 
1 10 — 1 14). — Irradiation  of  water  by  X-rays  appears  to 
cause  a  slight  rise  in  conductance,  but  this  rise  is  not 
permanent.  The  original  conductance  is  regained  a 
few  hours  after  irradiation  has  ceased. 

F.  G.  Tryhorn. 

High-frequency  conductivity  of  strong  electro¬ 
lytes  in  aqueous  sugar  solution.  S.  Mizusiitma 
and  H.  Sack  (Physikal.  Z.,  1930,  31,  811—815).— 
The  conductivity  of  magnesium  sulphate  in  aqueous 
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sugar  solution  has  been  measured  at  a  frequency  of 
4xl08  Hertz.  The  experimental  procedure  is 
described.  Measurements  were  made  at  different 
temperatures  and  it  was  found  that  the  temperature 
effect  is  negligible.  The  effects  of  the  dielectric 
constant,  anomalous  dispersion,  and  absorption  are 
also  discussed.  Viscous  solutions  of  magnesium* 
sulphate  conduct  considerably  better  at  high  fre¬ 
quencies  than  at  low  frequencies.  The  results  can  be 
interpreted  simply  by  means  of  Debye’s  theory  of 
electrolytes.  W.  R.  Angus. 

Heating  of  electrolytes  in  high-frequency 
fields.  J.  C.  McLennan  and  A.  C.  Burton  (Canad. 
J.  Res.,  1930,  3,  224 — 240). — The  heating  of  solutions 
of  certain  chlorides  and  of  sucrose  by  radiation  of 
wave-length  from  10  to  200  m.  has  been  examined 
with  reference  to  the  influence  of  the  concentration 
and  wave-length.  At  very  low  concentrations 
(0-0-00317)  the  heat-concentration  curves  are  linear, 
but  at  higher  concentrations  there  is  a  sharp  maximum, 
and  the  heating  effect  thereafter  falls  slowly.  The 
maximum  is  independent  of  the  composition  of  the 
solution,  but  isdetermined  by  the  specific  conductance, 
and  is  the  more  pronounced  the  higher  is  the  radiation 
frequency;  the  conductivity  at  which  the  maximum 
occurs  is  proportional  to  the  frequency.  The  heating 
effect  is  produced  throughout  the  solution,  skin  effect 
being  shown  theoretically  and  experimentally  to  be 
negligible.  The  condition  given  by  2C/nk=l,  where 
C  is  the  specific  conductance,  k  the  dielectric  constant, 
and  n  the  radiation  frequency,  is  applicable  to  solu¬ 
tions  exhibiting  the  maximum  heating  effect.  The 
possibility  of  selective  heating  of  the  components  of  a 
heterogeneous  system  is  discussed,  the  variations  of 
field  strength  with  the  dielectric  constant  and  of  the 
heating  with  the  conductivity  being  considered. 
Experiments  with  blood  indicate  that  most  heat 
originates  in  the  protein  constituents,  less  in  the 
corpuscles,  and  least  in  the  electrolyte  fluid  of  the 
plasma ;  the  relative  distribution  of  the  heating  varies 
with  the  wave-length,  and  the  possibility  of  control 
by  selection  of  wave-length,  are  discussed. 

H.  F.  Gillbe. 

Theory  of  electrodes.  E.  Newbery  (Trans. 
Amer.  Electrochem.  Soc.,  1930,  58,  19 — 42). — The 
author’s  views  on  the  determination  and  significance 
of  electrode  potentials  and  electrolytic  polarisation 
already  put  forward  (cf.  A.,  1924,  ii,  317 ;  1925,  ii, 
405;  1927,  210;  1928,  958;  1929,  768)  are  re-stated 
and  discussed  in  relation  to  criticisms  which  have  been 
advanced.  It  is  claimed  that  the  phenomena  of  over¬ 
voltage,  transfer  resistance,  passivity,  and  valve 
action  can  be  completely  explained  on  the  basis  of 
compound  formation  between  the  electrode  material 
and  the  discharged  gas  ions  under  the  influence  of 
very  high  pressures.  Counter- criticisms  of  the  con¬ 
clusions  of  recent  workers  in  this  field  are  put  forward, 
cspeciallv  with  regard  to  the  work  of  Bowden  and 
Rideal  (A.,  192S,  108S ;  1929, 1391 ;  this  vol.,  169),  who 
maintain  that  transfer  resistance  is  a  secondary  effect 
occurring  onlv  at  high  current  densities  (cf.  Glasstonc, 
A.,  1924,  ii,  600).  H.  J.  T.  Ellingiiam. 

Measurement  of  glass  electrode  potentials. 
R.  J.  Fosbinder  and  J.  Schoonover  (J.  Biol.  Chcm., 


1930,  88,  605 — 614). — The  limitations  of  the  glass 
electrode  due  to  the  difficulty  of  measuring  the 
E.M.F.  in  a  high-resistance  system  have  been  over¬ 
come  by  employing  an  improved  form  of  vacuum- 
tube  potentiometer  (this  vol.,  SS3).  By  using  a 
constant-temperature  cell  of  new  design  the  pu  of 
0-05  c.c.  of  liquid  may  be  determined  with  accuracy. 

G.  F.  Marrian.' 

Influence  of  solvent  on  E.M.F.  of  silver-silver 
halide  cells.  A.  S.  Afanasiev  (J.  Amer.  Chem.  Soc., 
1930,  52,  3477 — 3483). — E.M.F.  data  arc  recorded 
for  cells  of  the  type  Ag|AgCl,KCl(c1)|KBr(c1),AgBr]Ag 
in  which  the  solvent  media  were  respectively  water, 
mixtures  of  ethyl  alcohol  and  water,  and  mixtures  of 
methyl  alcohol  and  water  (cf.  A.,  1929,  769).  The 
observed  E.M.F.  accord  well  with  the  values  cal¬ 
culated  by  means  of  Brodsky’s  formula  (A.,  1926, 
688).  Silver-silver  halide  electrodes  made  according 
to  the  method  of  Noyes  and  Ellis  (A.,  191S,  ii,  27) 
are  the  most  satisfactory.  J.  G.  A.  Griffiths. 

Theory  of  local  elements.  E.  Liebreich  (Ivor- 
rosion  u.  Metallschutz,  1929,  5,  20 — 22  ;  Chem.  Zentr., 
1930,  i,  2307). — After  the  first  impulse  of  the  current, 
which  depends  on  the  cathodic  current  density,  the 
polarisation  of  the  cathode  alone  determines  the 
current ;  this  view  is  supported  by  experiments  with 
the  combinations  PtlZn,  C|Zn,  CulZn,  HgIZn,  FelZn, 
Pb|Zn,  C|Fe,  Hg|Fe,  and  Hg|Cu. 

•  A.  A.  Eldridce. 

Theory  of  hydrogen  overvoltage.  T.  Erdf.y-  ! 
Gruz  and  M.  Volmer  (Z.  physikal.  Chem.,  1930, 150, 

203 — 213). — The  experiments  of  Bowden  and  Rideal  1 
(A.,  192S,  10SS)  are  said  to  indicate  that  hydrogen  1 
overvoltage  is  due  to  accumulation,  not  of  neutral 
hydrogen  atoms,  but  of  undischarged  ions,  which 
form  an  electric  double  layer.  The  theory  leads  to 
an  evaluation  of  the  constant  b  in  Tafel’s  equation 
as  0-116  at  20°,  in  good  agreement  with  the  mean  of 
experimental  values.  The  variation  of  this  constant 
with  temperature  and  the  rate  of  decay  of  over¬ 
voltage  after  breaking  the  circuit  as  deduced  from 
the  theory  are  also  in  good  agreement  with  experi-  j 
ment.  Metals  like  activated  platinum  are  considered  ! 

to  have  numerous  cavities  of  atomic  dimensions  in  j 

their  surface,  and  ions  entering  these  recesses  become  ; 
more  or  less  neutralised  by  the  electrons  of  the  sur-  ; 
rounding  platinum  atoms,  with  which  they  form 
dipoles  having  a  very  small  moment,  thus  producing 
the  behaviour  of  discharged  ions.  E.  S.  Hedges. 

Hydrogen  overvoltages  in  glacial  acetic  acid. 

S.  Swann,  jun.,  and  E.  0.  Edelmann  (Trans.  Amer. 
Electrochem,  Soc.,  1930,  58,  75 — SI). — Using  the  j 
chloranil  electrode  as  reference  electrode  (cf.  A.,  1928,  l 
129),  measurements  have  been  made  of  the  potentials 
at  which  hydrogen  is  evolved  from  cathodes  of  various 
metals  in  the  electrolysis  of  a  20%  solution  of  sul¬ 
phuric  acid  in  glacial  acetic  acid  at  various  current 
densities.  At  current  densities  above  2  amp. /dm.2 
the  hydrogen  overvoltages  so  obtained  are  all  greater 
than  the  corresponding  values  for  aqueous  solutions 
of  sulphuric  acid  (Knobel,  Caplan,  and  Eiseman,  A., 
1924,  ii,  SS)  and  increase  much  more  rapidly  with 
current  density.  Also  the  sequence  of  metals  arranged 
according  to  the  magnitude  of  the  hydrogen  over- 
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voltage  is  apparently  quite  different  in  the  acetic 
acid  solution  ;  thus  platinum  has  a  high  overvoltage 
corning  between  lead  and  zinc  in  the  sequence. 

H.  J.  T.  Ellinoham. 

Theory  of  surface  polarisation.  W.  J.  Muller 
(Z.  Elektrochem.,  1930,  36,  G79 — G8G). — A  discussion 
of  passivity  in  terms  of  surface  polarisation. 

H.  F.  Gillbe. 

Electrolytic  Peltier  heats  and  their  measure¬ 
ment  by  isothermal  adiabatic  differential 
calorimetry.  E.  Lange  and  J.  Monheim  (Z. 
physikal.  Chem.,  1930,  150,  177— 202).— The  electro¬ 
lytic  Peltier  heats  at  reversible  electrodes  are  dis¬ 
cussed  in  relation  to  other  thermodynamical  quantities 
characteristic  of  the  electrolytic  cell.  Earlier  measure¬ 
ments  are  reviewed  and  an  isothermal,  adiabatic, 
differential  calorimetric  method  is  described  and  has 
been  applied  to  the  Hg|Hg2++  electrode,  using  a 
mercury  electrode  in  mercurous  nitrate  solution  and 
the  normal  calomel  electrode.  The  tabulated  values 
show  an  increase  in  the  positive  direction  with 
increasing  metal-ion  concentration,  in  agreement 
with  theoretical  prediction.  E.  S.  Hedges. 

Physical  processes  in  the  so-called  electrical 
gas  purification.  II.  R.  Ladenburo  and  W. 
Tietze  (Ann.  Physik,  1930,  [v],  6,  581— 621).— The 
mechanism  of  the  process  (this  vol.,  697)  has  been 
established.  During  the  corona  discharge  individual 
glowing  points  are  formed  on  the  negative  electrode 
whether  it  has  a  polished  or  a  roughened  surface ;  at 
these  points  positive  and  negative  gas  ions  are  formed, 
of  which  the  former  remain  attached  to  the  electrode, 
whilst  the  latter  are  driven  with  a  velocity  of  several 
metres  per  sec.  towards  the  walls  of  the  vessel,  and 
during  their  progress  impart  to  the  dust  particles  an 
electric  charge.  The  velocity  of  the  particles  exceeds 
that  calculated  by  Stokes’  law  from  the  field  strength, 
on  account  of  the  existence  of  an  electric  wind  of 
considerably  higher  velocity ;  under  normal  conditions 
of  gas  purification  the  gas  currents  which  flow  from 
each  glowing  point  of  the  electrode  to  the  anticathode, 
when  practically  the  whole  of  the  electric  current  is 
carried  by  the  ions,  have  a  velocity  of  20 — 60  cm. 
per  sec.  In  presence  of  large  quantities  of  dust  the 
whole  of  the  electric  current  may  be  carried  by  the 
dust,  and  the  high  wind  velocity  is  then  developed 
only  in  the  neighbourhood  of  the  electrode.  The 
time  taken  for  the  dust  particles  to  wander  to  the 
anticathode  under  these  conditions  is  considerably 
increased.  H.  F.  Gillbe. 

Quantum  theory  of  kinetics  of  chemical 
reactions.  Unimolecular  reactions.  S.  Rogin- 
sky  and  L.  Rosenkevttsch  (Z.  physikal.  Chem.,  1930, 
B,  10,  47 — 85). — The  methods  of  wave-mechanics 
have  been  applied  to  the  theory  of  unimolecular 
reactions  by  assuming  that  decomposition  either  is 
due  to  the  field  of  force  of  the  decomposing  molecule 
(cf.  this  vol.,  546)  or  is  a  phenomenon  analogous  to 
the  Auger  effect ;  the  latter  assumption  is  regarded 
as  the  more  probable.  A  relationship  between  the 
constants  A  and  B  of  Arrhenius’  equation  for  the 
effect  of  temperature  on  reaction  velocity  is  then 
deduced  and  found  to  agree  well  with  the  experi¬ 
mental  data.  The  connexion  between  the  order  of  a 


reaction  and  the  various  energy  changes  involved  has 
also  been  investigated,  and  the  results  have  been 
used  to  elucidate  the  mechanism  of  various  reactions, 
molecular  oxidation  by  oxygen,  for  instance,  being 
found  to  be  explained  most  satisfactorily  by  the 
peroxide  theory.  R.  Cuthill. 

Calculation  of  velocity  coefficients.  II.  G. 
Sohmid  (Z.  physikal.  Chem.,  1930,  149,  241 — 256 ; 
cf.  A.,  1926,  4S0). — The  previous  account  of  the 
author’s- method  of  calculating  velocity  coefficients, 
making  use  of  the  method  of  least  squares,  is  amplified, 
and  further  possibilities  of  its  application  are  dis¬ 
cussed.  The  objections  raised  by  Moesveld  and  do 
Meester  (A.,  1928,  599)  to  its  use  are  examined  and 
shown  to  be  based  on  misconceptions. 

F.  G.  Tkyhorn. 

Graphical  methods  for  the  calculation  of  con¬ 
stants.  I.  Determination  of  the  order  of  a 
reaction.  M.  CREsri  (Anal.  Fis.  Quim.,  1930,  28, 
844 — 870). — When  the  initial  concentrations,  a,  of 
the  reactants  are  identical,  the  general  kinetic  equation 
dx/dt=K(a—x)a{b—x)^{c—z)y  .  .  .  becomes  dx/dt= 
K(a—x)n,  where  n  is  the  order  of  the  reaction;  by 
plotting  t  against  x  a  hyperbolic  curve  is  obtained 
and  by  making  use  of  the  properties  of  the  tangents 
and  normals  to  this  type  of  curve  the  values  of  K 
and  n  may  be  determined  graphically.  The  same 
method,  with  slight  modifications,  is  applicable  when 
the  initial  concentrations  arc  not  all  identical. 

H.  F.  Gillbe. 

Motion  of  flames  in  closed  vessels.  C.  W. 
Stephenson  (Trans.  Faraday  Soc.,  1930,  26,  577 — 
587). — Ellis’  experimentally  derived  conclusions  (cf. 
B.,  1929,  82)  have  been  verified  by  mathematical 
analysis.  H.  F.  Gillbe. 

Kinetics  of  the  thermal  transition  of  para- 
hydrogen.  A.  Farkas  (Z.  Elektrochem.,  1930,  36, 
782 — 784). — The  thermal  decomposition  of  para- 
hydrogen  at  700 — 900°  is  a  homogeneous  reaction, 
uninfluenced  by  the  walls  of  the  containing  vessel. 
At  600 — 750°  the  course  of  the  reaction  is  given  by 
lh—pn  =  {d>Q~P^)AerKt,  where  p0,  ph  and  px  are 
the  parahydrogen  concentrations  at  times  0,  t,  and 
co  ,  respectively,  and  K  is  a  constant.  By  assuming 
the  reaction  to  be  H^+H — >-OH+H,  the  influence 
of  pressure  variation  is  given  by  (pt— 0-25)=(p0— 
0-25)£_-e,v?*,  -where  pA  is  the  total  hydrogen  concen¬ 
tration.  This  equation  yields  satisfactory  values  for 
the  velocity  coefficient,  -which  at  600°  and  at  pressures 
from  50  to  400  mm.  has  a  mean  value  of  1-245  xl0‘J. 
The  heat  of  activation  of  the  reaction  is  between 
4000  and  11,000  g.-cal.  H.  F.  Gillbe. 

Effect  of  nitrogen  peroxide  on  the  explosion 
temperature  of  mixtures  of  oxygen  and  hydro¬ 
gen.  H.  J.  Schumacher  (Z.  physikal.  Chem.,  1930, 
B,  10,  7—8;  cf.  Thompson  and  Hinshehvood,  A., 
1929,  657). — It  is  suggested  that  the  depression  of 
the  explosion  temperature  of  a  mixturo  of  hydrogen 
and  oxygen  as  a  result  of  the  addition  of  nitrogen 
peroxide  is  due  to  the  peroxide  molecules  absorbing 
the  energy  of  “  hot  ”  molecules  formed  by  the  reaction 
and  dissociating  in  consequence,  N02=N0+O,  the 
oxygen  atoms  then  bringing  about  further  reaction. 
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.Since  the  frequency  of  the  reaction  0+N02—-N0-j-02 
is  greater  than  that  of  the  reaction  H2+6=OH+H 
(cf.  this  vol.,  1004),  increase  in  the  concentration  'of 
peroxide  beyond  a  certain  point  will  cause  the  former 
reaction  to  occur  so  rapidly  that  the  latter  reaction 
is  negligible,  i.e.,  the  peroxide  will  cease  to  affect  the 
explosion  temperature.  R.  Cuthill. 

Influence  of  nitrogen  dioxide  on  the  ignition  of 
hydrogen-oxygen  mixtures.  L.  Parkas  and  P. 
Harteck  (Nature.  1930.  126,  351). — Schumacher’s 
view  (cf.  this  vol.,  1127  and  preceding  abstract)  is 
criticised,  L.  S.  Theobald. 

Heats  of  activation  of  bimolecular  gas  re¬ 
actions  ;  the  reaction  between  chlorine  and 
hydrogen.  J.  Franck  and  E.  Rabinovitsch  (Z. 
Elektrochem.,  1930,  36,  794 — 799). — The  relation  of 
the  heat  of  activation  to  the  nuclear  distances  and 
impact  radii  of  the  reactants  and  resultants  is  dis¬ 
cussed  for  the  general  reaction  A+BC — >AB+C, 
and  the  conclusion  deduced,  viz.,  that  the  heat  of 
activation  must  be  greater  the  greater  is  the  ratio 
nuclear  distance/impact  radius,  is  confirmed  by  refer¬ 
ence  to  the  reactions  Cl-|-H.> — >-HCl+ H,  H+'Cb, — > 
HC1-1-C1,  and  F+Ha — >HF+H.  The  influence  of 
iodine  monochloride  on  the  reaction  between  chlorine 
and  hydrogen  is  discussed,  and  suggestions  are  made 
regarding  the  influence  of  water  and  of  ultra-violet 
and  visible  radiation.  H.  F.  Gillbe. 

Reactions  between  the  atoms  and  molecules  of 
nitrogen  and  hydrogen.  W.  Steiner  (Z.  Elektro¬ 
chem.,  1930,  36,  807 — 814). — No  reaction  takes  place 
between  nitrogen  molecules  and  atomic  hydrogen, 
but  activated  nitrogen  combines  with  molecular 
hydrogen  to  form  hydrazine  if  the  concentrations  of 
nitrogen  atoms  be  sufficiently  high ;  about  three  times 
the  quantity  of  ammonia  is  simultaneously  formed. 
The  yield  of  ammonia  from  active  nitrogen  and  active 
hydrogen  increases  at  first  with  the  time  of  contact, 
attains  a  maximum,  and  then  decreases  rapidly;  the 
fall  is  attributable  to  decomposition  of  the  ammonia 
formed  by  excess  of  active  nitrogen.  The  after-glow 
of  active  nitrogen  is  markedly  reduced  by  the  presence 
of  atomic  hydrogen,  and  from  a  mixture  containing 
80 — 85%  of  active  nitrogen  and  15 — 20%  of  hydrogen 
a  high  yield  of  ammonia  is  produced;  the  active 
nitrogen  molecules  on  collision  with  the  hydrogen 
molecules  are  converted  into  the  atomic  state  and 
then  react  with  the  hydrogen  atoms  present.  The 
mechanisms  of  the  reactions  involved  are  discussed. 

H.  F.  Gillbe. 

Rates  of  combustion  of  mixtures  of  gases.  G. 
Tammann  and  H.  Thiele  (Z.  anorg.  Chem.,  1930, 
192,  65— 89).— The  rate  of  combustion,  v,  of  a  mix¬ 
ture  of  air  and  carbon  monoxide  burning  at  a  jet  is 
increased  by  preheating  the  mixture,  the  effect  being 
represented  by  the  empirical  equation  v—baT*: *, 
where  T  is  the  temperature  at  which  the  gas  is  pre¬ 
heated  and  a  and  b  are  constants,  the  former  of 
which,  but  not  the  latter,  is  independent  of  the  com¬ 
position.  The  ratio  of  the  value  of  v  at  700°  to  that 
at  18°  for  the  same  mixture  is  the  same  for  all  mix¬ 
tures,  and  the  mixture  having  the  maximum  value 
of  v  is  the  same  at  both  temperatures.  Preheating 
a  mixture  of  air  and  coal  gas  has  a  more  pronounced 


accelerating  effect,  but  the  relation  of  v  to  the  com¬ 
position  and  temperature  of  preheating  is  much  less 
simple,  the  composition  of  the  mixture  with  maximum 
v  varying  with  the  temperature.  In  explanation  of 
Bone’s  surface  combustion  it  is  suggested  that  the 
absence  of  visible  flame  is  due  not  so  much  to  catalysis 
as  to  v  being  so  high ,  as  a  result  of  the  preheating  of 
the  combustible  mixture  in  passing  through  the 
refractory  diaphragm,  that  the  flame  retreats  into 
the  interstices.  Similarly,  the  economy  in  fuel  con¬ 
sumption  achieved  by  using  a  hot  blast  in  the  blast 
furnace  is  probably  to  be  attributed  to  the  preheating 
causing  an  increase  in  v  and  therefore  a  diminution 
in  the  oxidising  area  in  the  vicinity  of  the  tuyeres 
(cf.  Wiist,  B.,  1927,  816).  If  the  rate  of  flow,  c,  of 
hydrogen  sulphide  burning  at  a  jet  in  air  is  con¬ 
tinuously  increased,  a  critical  rate,  c„,  is  ultimately 
reached  at  which  the  flame  starts  to  leave  the  end  of 
the  jet,  the  value  of  ca  being  related  in  a  simple 
manner  to  v.  It  is  found  empirically  that  if  F  is 
the  mean  rate  of  flow  through  the  surface  of  the 
inner  cone  of  the  flame  at  a  gas  pressure  p,  then 
c/pV3iZ  is  a  constant,  depending  only  on  the  gas  and 
jet  used,  and  at  low  values  of  c  V  is  equal  to  v.  From 
experiments  on  these  linos  it  is  found  that  preheating 
the  hydrogen  sulphide  causes  c„  to  increase,  the  ca-T 
graph  being  rectilinear  up  to  about  500°,  beyond 
which  ca  begins  to  increase  more  rapidly.  The  rates 
of  combustion  of  various  organic  substances  burning 
in  air  have  been  compared  by  means  of  determinations 
of  ca.  R.  Cuthill. 

Oxide  of  iodine,  I202.  Intermediate  com¬ 
pound  [in  the  iodine-hydroxyl  and  hydriodic- 
iodic  acid  reactions].  W.  C.  Bray  (J.  Amer.  Chem. 
Soc.,  1930,  52,  35S0 — 35S6). — The  kinetics  of  the 
formation  of  iodate  and  iodide  from  iodine  and 
hydroxyl  (Skrabal,  A.,  1912,  ii,  33)  and  of  the  reaction 
between  hydriodic  and  iodic  acids  (Abel  and  Hilfer- 
ding,  A.,  1928,  1194)  are  interpreted  by  reaction 
mechanisms  which  require  the  existence  of  the  inter¬ 
mediate  compounds  H2I203  and  I202  in  addition  to 
the  ion  I302'. 

.  The  corresponding  reactions  of  bromine  compounds 
arc  believed  to  proceed  by  way  of  analogous  inter¬ 
mediate  compounds.  J.  G.  A.  Grieitths. 

Velocity  of  the  iodate-thiosulphate  reaction. 
R.  Rieder  (J.  Physical  Chem.,  1930,  34,  2111—2116). 
— The  velocity  of  the  reaction  can  be  represented 
approximately  bv  the  equation  —  d[W]jdt=3  X  1010X 
[H’]2[I03'][S203'']2 ;  P4/r-‘  is  1-3. 

L.  S.  Theobald. 

Kinetics  of  alkaline  solutions  of  iodine  ;  the 
alkali  borates.  O.  Lievin  and  J.  Declerck 
(Compt.  rend.,  1930,  191,  45—47). — The  velocity  of 
formation  of  iodate  when  iodine  is  dissolved  in  solu¬ 
tions  of  sodium  and  potassium  metaborates  has  been 
determined.  At  the  ordinary  temperature  the  velocity 
in  solutions  containing  iodine,  potassium  iodide,  and 
sodium  metaborate  increases  with  increase  of  the 
borate  concentration,  but  diminishes  with  increase  of 
the  iodide  concentration;  the  influence  of  sodium 
iodide  is  similar  to  that  of  the  potassium  salt,  but  is 
less  pronounced.  Dilution  of  the  solution  increases 
the  reaction  velocity.  Experiments  with  variation 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1379  . 


of  the  potassium/boric  acid  ratio  show  that  there  is  a 
maximum  reaction  velocity  when  there  are  present 
about  3  mols.  of  uncombincd  potassium  hydroxide  to 
one  atom  of  iodine,  a  relationship  which  is  valid  also 
in  absence  of  borate ;  further,  this  maximum  velocity 
is  of  the  same  order  as  for  simple  solutions  of  potassium 
hydroxide.  Thus  metaborate  solutions,  in  their  be¬ 
haviour  towards  iodine,  resemble  those  of  carbonates 
and  tribasic  phosphates,  whilst  solutions  of  borax 
resemble  those  of  hydrogen  carbonates  and  dibasic 
phosphates.  H.  F.  Gillbe. 

Kinetics  of  decomposition  of  hypochlorite 
solutions.  J.  J.  Weiss  (Z.  anorg.  G'hcm.,  1930, 192, 
97 — 104). — Bronsted’s  theory  of  reaction  velocity 
(A.,  1925,  ii,  0S1 )  has  been  applied  to  the  decomposi¬ 
tion  of  sodium  hypochlorite  in  aqueous  solution,  the 
reaction  determining  the  speed  of  formation  of  chlorate 
being  taken  to  be  ClO'-f  C120+H20— C103'+2H‘+ 
2C1'.  Loss  of  active  oxygen  is  ascribed  to  the  reac¬ 
tions  CloO  -f  H20  ==2=  2HC10 — >  2H*+2C1'+ 20,  and 
2C10'=2CT+20.  These  reactions  arc  markedly  cata¬ 
lysed  by  light  and  by  metal  ions,  and  the  preservative 
action  of  colloids  is  probably  due  to  their  adsorbing 
the  catalysing  ions.  The  effect  of  electrolytes  on  the 
activity  coefficient  of  hypochlorous  acid  over  a  wide 
range  of  concentrations  agrees  well  with  the  require¬ 
ments  of  Debye  and  McAulay’s  theory  (ibid.,  171). 
A  mechanism  for  the  bleaching  of  fibres  is  suggested. 

R.  Cu tiiill. 

Velocity  of  esterification  in  mixed  solvents.- 
B.  W.  Bhide  (J.  Indian  Chcm.  Soc.,  1930,  7,  575 — 
576). — When  an  inert  solvent  like  benzene  is  added 
to  a  solution  of  an  organic  acid  in  isoamyl  alcohol 
with  hydrogen  chloride  as  catalyst  the  rate  of  esterific¬ 
ation  "is  greatly  increased.  Measurements  of  the 
velocity  of  esterification  in  the  presence  of  different 
inert  solvents  showed  that  the  solubility'  of  the 
hydrogen  chloride  in  the  neutral  solvent  is  the  pre¬ 
dominant  factor.  E.  S.  Hedges. 

Conductivity  measurements  of  the  comparative 
rates  of  hydrolysis  of  lactones  derived  from 
simple  sugars.  S.  R.  Carter,  W.  N.  Haworth, 
and  R.  A.  Robinson  (J.C.S.,  1930,  2125—2133).— 
The  rate  of  hydrolysis  may  be  used  to  distinguish 
between  isomeric  y-  and  S-lactones  derived  from  the 
same  sugar.  The  lowest  rate  of  hydrolysis  among 
the  S-lactones  studied  is  several  times  as  great  as 
the  highest  rate  among  the  y-lactones. 

C.  W.  Gibby. 

Velocity  of  dissolution  of  oxygen  in  water.  II. 
S.  Miyamoto,  T.  Kaya,  and  A.  Nakata  (Bull.  Chem. 
Soc.  Japan,  1930,  5,  229— 240).— A  mixture  of  oxygen 
and  air  is  passed  under  specified  conditions  into 
sodium  sulphite  solution  and  the  velocity'  of  oxidation 
of  the  latter  determined  by  titration  after  measured 
time  intervals.  The  velocities  observed  are  independ¬ 
ent  of  the  concentration  of  the  sulphite  solution  and 
are  a  linear  function  of  the  partial  pressures  of  the 
oxygen.  These  results  confirm  the  theoretical  treat¬ 
ment  of  the  subject  (this  vol.,  866)  and  the  values  of 
the  velocity  coefficient  agree  with  those  derived 
theoretically',  particularlv  at  the  higher  partial  press¬ 
ures  of  oxygen.  "  H.  I.  Downes. 


Reaction  kinetics  of  unimolecular  adsorption 
layers.  H.  Douse,  W.  Kalberer,  and  G.  Schuster 
(Z.  Elektrochem.,  1930,  36,  677— 679).— A  survey  (cf. 
A.,  1929, 1231 ;  this  vol.,  431,  1003).  H.  F.  Gillbe. 

Mechanism  of  the  combustion  of  carbon  at  low 
pressures.  V.  Sihvonen  (Z.  Elektrochem.,  1930, 
36,  806 — 807). — The  combination  of  carbon  with 
oxygen  at  low  pressures  is  a  reaction  of  the  first 
order.  At  temperatures  from  800°  to  1400°  com¬ 
bustion  in  a  current  of  oxygen  results  in  the  form¬ 
ation  of  a  gaseous  mixture  of  the  constant  composition 
C02-f-2C0.  At  temperatures  between  1400°  and 
1500°  the  transition  which  takes  place  in  the  carbon 
surface  causes  a  break  in  the  reaction  velocity  curve. 
In  the  interval  800 — 1000°  the  carbon  monoxide 
formed  acts  as  an  autocatalyst,  but  the  presenco  of 
carbon  dioxido  hinders  the  reaction.  Above  the 
transition  temperature  the  heat  of  formation  of  carbon 
monoxide  is  about  27  kg.-cal.,  and  the  presence  of 
this  gas  accelerates  its  own  formation,  but  hinders 
the  production  of  carbon  dioxide.  From  1500°  to 
1800°  the  carbon  dioxide  heat  effect  in  presence  of 
the  monoxide  is  —17  kg.-cal.,  which  may  be  regarded 
as  the  approximate  heat  of  evaporation  of  the  carbon 
monoxide  adsorbed  by  carbon  at  high  temperatures. 
Traces  of  water  vapour  catalyse  the  formation  of 
both  oxides  at  1600°.  Unhcatcd  carbon  dioxide 
reacts  with  carbon  heated  at  1500°,  the  process  being 
inhibited  by'  carbon  monoxide ;  the  effect  may  be 
observed  at  1200°  if  the  carbon  dioxide  be  preheated. 

1-1.  F.  Gillbe. 

Crystallisation  velocity  and  number  of  nuclei 
of  glycerol  in  relationship  to  the  temperature. 
G.  Tammann  and  E.  Jenckel  (Z.  anorg.  Chem.,  1930, 
193,  76 — 80). — The  number  of  crystal  nuclei  which 
develop  in  glycerol  when  cooled  to  —40°  to  —70° 
and  then  kept  for  10  min.  at  0°,  i.c.,  at  approximately 
the  temperature  of  maximum  crystallisation  velocity', 
shows  at  about  —60°  to  —62°  a  sharp  maximum 
which  is  independent  of  the  actual  number  of  nuclei 
formed.  The  crystallisation  velocity  at  —50-2°, 
determined  dilatometrically,  is  about  0-001  mm.  per 
min.,  and  at  -61-3°  is  less  than  0-000028  mm.  per 
min.  H.  F.  Gillbe. 

Detonation  of  solid  explosives.  W.  E.  Garner 
(Trans.  Faraday'  Soc.,  1930,  26,  590 — 592). — An  equa¬ 
tion  has  been  derived  for  the  rate  of  decomposition 
of  a  solid  material  applicable  to  the  stages  between 
slow  thermal  decomposition  and  detonation. 

H.  F.  Gillbe. 

Resistance  of  electrodeposits  to  corrosion, 
with  special  reference  to  cadmium  and  zinc. 
W.  S.  Patterson. — See  B.,  1930,  912. 

New  examples  of  homogeneous  gas  catalysis. 
K.  Clusius  and  C.  N.  Hinshelwood  (Z.  Elektro¬ 
chem.,  1930,  36,  748—750). — A  summary  of  work 
already  published  (this  vol.,  1130).  The  reactions 
concerned  are  attributable  principally  to  the  wander¬ 
ing  of  a  hydrogen  atom  attached  to  a  carbon  atom 
which  is  adjacent  to  an  oxygen  atom. 

H.  F.  Gillbe. 

Catalytic  action  of  hydrogen  on  the  carbon 
monoxide  flame.  W.  E.  Garner  and  D.  A.  Hall 
(J.C.S.,  1930, 2037 — 2047). — Further  experiments  have 
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confirmed  the  existence  of  the  “  step  ”  previously 
found  (Garner  and  Johnson,  A.,  1928,  375;  Garner 
and  Roffey,  A.,  1929,  973)  in  the  curves  of  radiation- 
1/log  speed  and  radiation-concentration  of  added 
hydrogen.  The  step  is  at  0-03%  hydrogen  for  gases 
initially  at  1  atm.  pressure,  and  at  the  step  Pn,2kco-ot) 
is  constant.  Tho  deereaso  in  the  emission  of  radiation 
for  hydrogen  contents  less  than  0-03%  is  given  by 
the  equation  i?=i?0fc1/(fc1+fc2[ H,0]),  where  Ra  is  the 
radiation  for  tho  hydrogen-free  "mixture.  The  radi¬ 
ation-pressure  curve  for  the  hydrogen-free  flame  is 
linear;  that  of  the  flame  containing  hydrogen,  and 
of  the  hydrogen  flame  itself,  is  concave  to  the  radi¬ 
ation  axis.  An  irregularity  occurs  in  the  radiation- 
pressuro  curves  above  the  step,  and  moves  to  lower 
pressures  with  increasing  hydrogen  concentration. 

C.  W.  Gibby. 

Acid  and  salt  effects  in  catalysed  reactions. 
XXIV.  Catalytic  effects  produced  by  acetic  acid 
and  acetate  buffers  under  conditions  of  effectively 
constant  ionic  environment.  H.  M.  Dawson  and 
E.  Spivey  (J.C.S.,  1930,  2180 — 2189). — Approximate 
constancy  of  ionic  environment  for  tho  catalytic 
effects  of  acetic  acid  and  acetate  buffers  on  the 
acetone-iodine  reaction  has  been  secured  by  the 
resenco  of  0'75Ar-sodium  chloride.  Tho  results  con- 
rm  those  previously  obtained  with  pure  water  as 
solvent.  The  ion  CH3-C02H,CH3-C(V  has  been  iden¬ 
tified  as  a  catalytic  agent  in  acetate  buffers  for  which 
the  catalytic  effects  of  the  hydrogen  and  hydroxyl  ions 
and  of  the  water  molecule  are  small.  C.  W.  Gibby. 

Reactions  in  basic  solvents.  H.  Goldschmidt 
(Z.  Elcktrochcin.,  1930,  36,  662 — 665). — A  survey  of 
work  on  basic  solvents  with  special  reference  to  tho 
relationship  between  additive  products  and  catalysis 
and  to  the  catalytic  influence  of  the  undissociated 
molecules  of  electrolytes.  H.  F.  Gillbe. 

Catalysis  by  finely  divided  metals.  V.  Ad¬ 
sorption  isotherm  and  condition  of  adsorbed 
hydrogen.  B.  Foresti  (Gazzetta,  1930,  60,  516 — 
519 ;  cf.  A.,  1929,  874). — The  results  of  Kistiakowsky, 
Flosdorf,  and  Taylor  (A.,  1927,  1021)  are  used  to 
illustrate  the  author’s  contention  that  a  quadratic 
adsorption  equation  does  not  necessarily  imply  adsorp¬ 
tion  in  the  atomic  or  ionic  state.  The  existence  of 
more  than  one  type  of  active  centre,  with  different 
activities  and  random  distribution,  may  lead,  at  low 
pressures  and  with  molecular  adsorption,  to  an 
equation  of  the  form  v=K(p—m)m,  where  m  is  a 
constant.  F.  G.  Tryhorn. 

Activation  by  admixture.  Magneto-catalytic 
investigation  of  mixtures  of  manganese  dioxide 
and  hydrated  cobaltic  oxide.  F.  Merck  and 
E.  Wedekind  (Z.  anorg.  Chem.,  1930,  192,  113 — 
122). — In  continuance  of  the  investigation  of  the 
catalysed  combination  of  carbon  monoxide  with 
oxygen  previously  described  (this  vol.,  430),  the 
causes  for  the  activation  of  the  above  catalysts  when 
mixed  together  have  been  studied  by  means  of 
measurements  of  the  magnetic  susceptibility.  The 
results  obtained  point  to  the  formation  of  some  kind 
of  compound  between  the  two  oxides  at  the  phase 
boundaries  as  the  probable  explanation. 

R.  Cfthill. 


Decomposition  of  nitrous  oxide  on  heated 
platinum.  H.  Cassel  and  E.  Gluckaue  (Z. 
physikal.  Cliem.,  1930,  B,  9,  427 — 436). — Measure¬ 
ments  have  been  made  of  the  rate  of  decomposition 
of  nitrous  oxide  on  a  heated  platinum  wire  at  pres¬ 
sures  of  0-1  mm.  and  at  temperatures  of  1000 — 1800° 
Abs.  In  this  pressure  region  the  addition  of  about 
an  equal  volume  of  nitrogen  causes  no  change  in  the 
velocity  of  reaction,  probably  because,  unlike  the 
experimental  conditions  of  Hinshelwood  and  Pritchard 
(A.,  1925,  ii,  310),  diffusion  may  play  no  part 
in  this  pressure  range.  Addition  of  oxygen,  however, 
diminishes  the  velocity  of  decomposition.  This  can 
bo  explained  by  the  adsorption  of  atomic  oxygen  on 
tho  wire.  The  initial  reaction  on  a  clean  platinum 
wire  is  formulated  N2Oad*=N2+Oulls.+ 38,000  g.-cal., 
and  tho  reaction  on  the  oxygen-covered  surface 
N’2Oadsi.+Oa<is.=N2-f  02— 5000  g.-cal.  The  latter  re¬ 
action  must  be  endothermic.  J.  W.  Smith. 

Mixed  catalysts.  A.  Mittascii  (Z.  Elektro- 
chem.,  1930,  36,  569 — 580). — A  survey  of  the  theory 
and  application  of  mixed  catalysts  with  special  refer¬ 
ence  to  the  oxidation  of  ammonia  in  presence  of 
ferric  and  bismuth  oxides,  the  hydrogenation  of  hydro¬ 
carbons  with  the  aid  of  nickel-alumina  catalysts,  and 
the  reduction  of  carbon  monoxide  to  methyl  alcohol 
by  hydrogen.  H.  F.  Gillbe. 

Catalytic  oxidation  of  ammonia.  A.  VON 
Nagel  (Z.  Elektrochem.,  1930,  36,  754— 757).— The 
.products  of  the  catalytic  oxidation  of  ammonia  by 
air  in  presence  of  manganese  dioxide  have  been  deter¬ 
mined  for  rates  of  flow  ranging  from  0-1  to  80  litres 
per  hr.  and  at  temperatures  up  to  800°.  At  high 
rates  of  flow  a  mixture  containing  8%  of  ammonia 
yields  as  the  main  product  at  all  temperatures  nitric 
oxide,  with  10 — 20%  of  nitrogen,  but  at  medium 
rates  nitrous  oxide  appears,  and  with  a  rate  of  flow 
of  5  litres  per  hr.  at  350°  corresponds  with  70%  of 
the  ammonia  used,  no  nitric  oxide  being  formed;  as 
the  temperature  is  raised  tho  nitrous  oxide  is  replaced 
by  nitric  oxide.  With  very  low  gas  velocities  (Od 
litre  per  hr.)  nitrous  oxide  is  formed  in  relatively 
small  quantities,  the  main  product  being  nitrogen, 
which  is  derived  partly  from  the  decomposition  of 
the  nitrous  oxide  first  formed.  If  air  containing  only 
1%  of  ammonia  be  employed,  nitrous  oxide  is  pro¬ 
duced  in  considerable  quantity  at  all  temperatures 
up  to  400 — 500°  and  at  all  the  gas  velocities  studied. 
Local  overheating  of  the  catalyst  due  to  either  too 
high  an  ammonia  concentration  or  too  high  a  velocity 
of  flow  causes  decomposition  of  tho  nitrous  oxide 
which  is  first  formed  at  temperatures  up  to  500°. 
By  employing  as  catalyst  a  mixture  of  manganese 
dioxide  with  ferric  or  bismuth  oxide  a  90%  yield  of 
nitrous  oxide  may  be  obtained  at  300°.  The  primary 
reaction  product  is  probably  HNO,  which  at  low 
temperatures  decomposes  according  to  the  equation 
2HNO — >-N20-f  H20,  and  at  high  temperatures  is 
oxidised  to  nitric  oxide  and  water.  The  precise 
nature  of  all  the  reactions  which  take  place  cannot 
yet  be  decided.  H.  F.  Gillbe. 

Nickel-molybdenum  mixed  catalyst  in 
ammonia  synthesis.  E.  Keunecke  [with  Mayer, 
Asshann,  and  Lehrer]  (Z.  Elektrochem.,  1930,  36, 
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690 — 092). — The  activity  of  a  nickel-molybdenum 
catalyst  in  the  synthesis  of  ammonia  from  nitrogen 
and  hydrogen  at  550°  and  200  atm.  pressure  is  pro¬ 
portional  to  the  percentage  of  molybdenum  up  to 
about  70%  and  thereafter  diminishes.  By  increasing 
tie  period  of  contact  the  maximum  activity  occurs 
at  about  80%  of  molybdenum,  whilst  for  prolonged 
contact  periods  (3  weeks)  catalysts  containing  less 
than  62%  of  molybdenum  are  entirely  inactive, 
although  the  normal  maximum  occurs  at  80%.  In 
the  early  stages  of  the  reaction  the  catalyst  absorbs 
nitrogen  in  proportion  to  its  molybdenum  content 
up  to  the  period  in  which  it  attains  its  maximum 
activity ;  for  longer  contact  periods  the  nitrogen  con¬ 
tent  diminishes  and  after  three  weeks  the  catalyst  is 
again  free  from  nitrogen.  X-Ray  analysis  shows  that 
during  the  reaction  the  compound  NiMo  and  mixed 
crystals  of  nickel  and  molybdenum  are  formed,  but 
both  are  catalytically  inactive ;  the  former  appears 
at  the  beginning  of  the  reaction  only  in  catalysts 
containing  more  than  62%  of  molybdenum,  and  both 
are  formed  from  nickel  trimolybdate  produced  in  the 
material  during  its  preparation.  The  true  catalyst 
appears  to  be  molybdenum  containing  nitrogen,  and 
it  is  activated  by  the  compound  NiMo.  The  form¬ 
ation  of  mixed  crystals  and  of  the  compound  is 
accelerated  by  heating  the  catalyst  in  a  vacuum  or 
in  pure  hydrogen,  but  is  inhibited  by  ammonia. 

H.  F.  Gillbe. 

Influence  of  foreign  substances  on  the  re¬ 
activity  of-  crystals.  J.  A.  Hedvall  and  W. 
Andersson  (Z.  anorg.  Chem.,  1930,  193,  29 — 46).— 
The  various  ways  in  which  a  third  substance  can 
influence  the  nature  of  a  reaction  between  two  solid 
substances  aro  described.  At  temperatures  between 
228°  and  298°  the  equilibrium  in  the  system  BaO-f- 
PbCl2 — >BaCl2+PbO  is  displaced  to  the  right  if 
0T%  of  barium  chloride  be  added  to  the  lead  chloride, 
on  account  of  a  partial  replacement  of  lead  in  the 
lead  chloride  lattice  by  barium,  but  to  the  left  in 
presence  of  TO — 5-0%  of  barium  chloride :  the  increase 
in  the  reactivity  is  thus  not  due  to  partial  fusion  of 
the  reactants.  The  reaction  BaO-f  2CuCI — >-BaCl2-r 
Cu20  at  148 — 284°  is  facilitated  by  the  addition  to 
the  cuprous  chloride  of  0T7  mol.-  %  of  sodium  chloride, 
due  to  exchange  of  sodium  for  copper  in  the  cuprous 
chloride  lattice ;  in  presence  of  8-18  mol.-%  of  sodium 
chloride  at  temperatures  higher  than  263°  the  reaction 
proceeds  to  a  greatly  increased  extent  on  account  of 
dissolution  of  sodium  chloride  in  cuprous  chloride. 
At  higher  sodium  chloride  contents,  in  the  region 
wherein  two  solid  solutions  of  the  chlorides  are  formed, 
the  cuprous  chloride  is  protected  by  the  sodium 
chloride  from  attack  by  the  barium  oxide.  At  the 
lower  temperatures  very  little  reaction  takes  place 
when  the  sodium  chloride  is  present  in  the  proportion 
necessary  for  the  formation  of  NaCl,2CuCl,  and 
2NaCl,CuCl.  Data  are  given  also  for  the  reaction  at 
temperatures  between  126°  and  250°  in  presence  of 
potassium  chloride  (0-98 — 4-21%),  rubidium  chloride 
(0-82 — 3-71%),  and  caesium  chloride  (0-59 — 2-88%). 
The  log  It-1  jT  curves,  where  K  is  the  conductivity 
of  the  mixture  and  T  the  temperature,  show  the 
existence  of  the  compound  CuCl,2KCl,  the  eutectic 
between  CuCl,2RbCl  and  3CuCl,2RbCl  at  about  150°, 


and  the  eutectic  between  CuCl  and  2CuCl,CsCl.  The 
curves  for  mixtures  containing  caesium  and  rubidium 
both  exhibit  a  sharp  break  at  about  170°,  and 
the  significance  of  these  and  other  inequalities  in  the 
curves  are  discussed.  The  increased  extent  of  the 
reaction  in  presence  of  potassium,  rubidium,  and 
cassium  chlorides  is  caused  by  partial  fusion  of  the 
reactants.  H.  F.  Gillbe. 

Catalytic  properties  of  rhenium.  H.  Tropsoh 
and  R.  Kassler  (Ber.,  1930,  63,  [£],  2149—2151).— 
The  catalyst  is  prepared  by  impregnating  quartz  sand 
with  technical  potassium  perrhenate,  reduction  in 
hydrogen  at  600°,  and  removal  of  alkali  by  water. 
A  copper-rhenium  catalyst  (1:1)  is  prepared  by 
similar  methods,  but  reduction  is  effected  at  400°. 
The  copper-free  catalyst  is  about  as  effective  as 
osmium  in  the  reduction  of  carbon  monoxide  to 
methane;  it  rapidly  loses  its  activity,  but  can  be 
regenerated  by  contact  with  hydrogen  at  400°.  The 
copper-rhenium  catalyst  retained  its  activity  after 
20  hrs.  At  470°,  in  the  presence  of  the  copper- 
rhenium  catalyst,  carbon  monoxide  is  decomposed 
into  carbon  and  carbon  dioxide ;  reaction  proceeds 
only  to  the  formation  of  rhenium  carbide.  Hydrogen¬ 
ation  of  ethylene  proceeds  in  the  presence  of  rhenium 
at  300°.  H.  Wren. 

Vapour-phase  oxidation  of  organic  compounds, 
using  rare-earth  oxides  as  catalysts.  I.  Methyl 
and  ethyl  alcohols.  F.  R.  Lowdermilk  and  A.  It. 
Day  (J.  Amcr.  Chem.  Soc.,  1930,  52,  3535—3545).— 
The  oxidation  of  methyl  and  ethyl  alcohols  to  the 
corresponding  aldehydes  by  means  of  air  and  catalysts 
of  pumice  impregnated  with  copper  oxide,  samarium 
oxide,  and  copper  oxide-samarium  oxide  (0-5—5%) 
mixture  has  been  investigated.  The  catalytic  activity 
of  pure  samarium  oxide  is  very  great,  causing  the 
decomposition  of  formaldehyde  and  charring  in  the 
case  of  ethyl  alcohol.  The  mixed-oxide  catalysts 
tended  to  make  the  oxidation  proceed  too  far  and 
gave  smaller  yields  than  the  pure  copper  oxide 
catalyst,  which  gave  better  results  than  have  been 
obtained  previously  with  various  forms  of  copper  as 
catalyst.  The  attainment  of  optimal  yields  depended 
on  the  rate  of  flow  of  reactants,  the  length  of  the 
catalyst  layer,  and  its  temperature.  When  excess  of 
catalyst  was  used  the  yield  decreased  markedly. 

J.  G.  A.  Griffiths. 

Oxidation  of  apparently  auto-oxidisable  leuco- 
bases  by  molecular  oxygen.  A.  Reid  (Ber.,  1930, 
63,  [B],  1920 — 1922). — The  oxidation  of  leucothionine 
in  a  mixture  of  glacial  acetic  acid  and  ammonium 
acetate  is  accelerated  by  the  addition  of  minute 
amounts  of  copper,  but  occurs  also  without  such 
addition.  This  oxidation  appears  to  be  occasioned 
by  metallic  catalysis,  since  it  is  very  greatly  repressed 
by  the  presence  of  carbon  monoxide.  Similar  observ¬ 
ations  are  made  with  leucomethylene-blue. 

H.  Wren. 

Electrocrystallisation  of  metals.  I.  Struc¬ 
ture  of  electrically  deposited  copper.  V.  A. 
Kistiakovski,  U.  V.  Baymakov,  and  I.  V.  Krotov 
(Bull.  Acad.  Sci.  U.S.S.R.,  1929,  9,  777— 790).— An 
increase  in  the  concentration  of  either  the  copper 
sulphate  or  the  sulphuric  acid,  the  latter  above 
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2-5 N,  results  in  a  finer  deposit  of  copper,  whilst 
the  effect  of  an  increase  in  current  density  is  rather 
complex.  The  results  support  Kistiakovski’s  explan¬ 
ation  of  the  process  of  electrocrystallisation  taking 
place  during  the  electrolysis  of  acid  solutions  of  copper 
salts.  A.  Freiman. 

Preparation  of  pure  electrolytic  nickel.  II. 
Final  elimination  of  copper  and  removal  of 
cobalt  and  iron.  C.  G.  Fink  and  F.  A.  Rohrman 
(Trans.  Amer.  Electrochem.  Soc.,  1930,  58,  83 — 100; 
cf.  B.,  1930,  377). — A  disc-shaped  cathode  capable  of 
being  rotated  at  speeds  up  to  6000  rev.  per  min.  has 
been  designed  with  a  view  to  minimise  concentration 
polarisation  and  thus  effect  sharp  separations  of 
metals  by  electrodeposition.  The  copper  content  of 
crystalline  nickel  sulphate  was  reduced  from  0-02  to 
0  001%  by  electrolysing  a  Absolution  of  the  salt 
(p„  5-0)  at  20°  with  035  amp. /dm.2  and  rotating  the 
cathode  at  3000  rev.  per  min.,  the  current  efficiency 
of  copper  deposition  being  98%.  Also  pure  copper 
was  deposited  at  a  current  efficiency  of  23-5%  on  a 
cathode  rotating  at  this  speed  from  iY- nickel  sulphate 
containing  only  1  part  of  copper  in  100,000  parts  of 
solution,  using  0-3  amp.  per  dm.2  at  25°.  The  higher 
is  the  current  density,  the  higher  is  the  minimum 
speed  of  rotation  of  the  cathode  needed  to  avoid  any 
eo-deposition  of  nickel.  Copper  was  effectively  re¬ 
moved  at  high  current  efficiency  from  waste  liquors 
containing  a  considerable  proportion  of  ferric  iron  by 
using  the  rotating  cathode.  The  efficiency  of  removal 
of  silver  from  copper  nitrate  and  of  gold  from  sodium 
chloride  solutions  was  also  examined.  The  possi¬ 
bility  of  separating  iron  and  nickel  or  cobalt  and 
nickel  is  discussed.  On  electrolysing  AT-nickel  sul¬ 
phate  {pH  5-5)  containing  1  part  of  cobalt  per  100 
parts  of  nickel  at  20°  with  the  cathode  rotating  at 
1000  rev.  per  min.,  lowering  the  current  density  from 
2  0  to  0-22  amp.  per  dm.2  raised  the  cobalt  content 
of  the  deposit  from  27-2  to  43-2%,  but  at  lower 
current  densities  the  current  efficiency  of  metal 
deposition  soon  falls  to  zero.  Increasing  the  rate  of 
rotation  of  the  cathode  also  increases  the  percentage 
of  cobalt  in  the  deposit,  but  decreases  the  current 
efficiency.  A  sample  of  nickel  which  was  spectro¬ 
scopically  pure  except  for  very  faint  copper  lines  was 
prepared  from  Mond  nickel  by  dissolving  in  hydro¬ 
chloric  acid,  bringing  the  solution  to  pa  5,  and  electro- 
depositing  the  copper  and  some  of  the  iron  on  a 
rotating  cathode;  then,  after  removing  the  rest  of 
the  iron  by  chemical  means,  the  nickel  was  deposited 
on  an  aluminium  cathode,  keeping  up  the  p„  of  the 
solution  by  addition  of  sodium  hydrogen  carbonate. 
A  laboratoiy  apparatus  for  continuous  circulation  of 
liquids  is  described,  and  the  possibility  of  employing 
rapidly  rotating  electrodes  in  technical  practice  is 
discussed.  H.  J.  T.  Elltnoham. 

Electrolytic  preparation  of  silver  oxide.  M.  R. 
Nayar  and  P.  8.  MacMaiiox  (J.  Indian  Chem.  Soc., 
1930,  7,  5S9 — 590). — Pure  silver  electrodes  are  dipped 
in  conductivity  water  in  a  silica  beaker  and  an  arc  is 
struck  for  1  or  2  min.,  when  enough  silver  oxide  is 
produced  to  make  the  water  a  fairly  good  conductor. 
The  electrodes  arc  then  separated  2 — 3  mm.  and 
ordinary  electrolysis  is  continued.  A  dark  brown 


coating  of  silver  oxide  forms  on  the  anode  and  may 
readily  be  scraped  therefrom  by  means  of  a  silica  rod. 
No  silver  peroxide  appears  in  the  product,  which, 
however,  contains  about  30%  of  metallic  silver. 

E.  S.  Hedges. 

Electrodeposition  of  metals  from  liquid 
ammonia  solutions  of  their  salts.  L.  F.  Audrieth 
and  L.  F.  Yntema  (J.  Physical  Chem.,  1930,  34, 
1903 — 1906). — The  deposits  obtained  by  the  electro- 
lysis  of  solutions  of  the  iodides,  cyanides,  or  nitrates 
of  copper,  zinc,  cadmium,  tin,  etc.  in  liquid  ammonia 
are  described.  In  general,  the  results  closely  resemble 
those  obtained  with  aqueous  solutions.  In  the  case 
of  the  alkali  metals,  the  free  metal  is  discharged  with 
the  formation  of  the  characteristic  blue  solution,  which 
is  stable  for  sodium  salts  but  fugitive  for  caesium. 

L.  S.  Theobald. 

Chemical  reactions  induced  by  the  electrode¬ 
less  discharge.  W.  C.  Schumb  and  H.  Hunt  (J. 
Physical  Chem.,  1930,  34,  1919— 1923).— With  the 
elcctrodelcss  discharge,  sulphur,  iodine,  cupric  chloride, 
potassium  ferricyanide,  sodium,  calcium,  and  certain 
organic  compounds  arc  reduced  in  an  atmosphere  of 
a  few  mm.  of  hydrogen.  Azoxybenzene  is  reduced 
in  stages  to  aniline,  and  p-nitrotoluene  is  reduced  to 
p-toluidine.  Nitrogen  mixed  with  3  volumes  of 
hydrogen  gives  a  30%  yield  of  ammonia  at  the 
ordinary  temperature  with  an  initial  pressuro  of 
0-5 — 1  mm.,  whilst  ammonia  over  the  same  range  of 
pressure  is  decomposed  to  the  extent  of  nearly  70%. 
In  oxygen,  nickelous  and  magnesium  oxides  are  con¬ 
verted  into  higher  oxides;  in  nitrogen,  magnesium 
yields  the  nitride.  L.  S.  Theobald. 

Scientific  principles  of  photochemistry.  M. 
Bodenstein  (Z.  angew.  Chem.,  1930, 43,  819—823).— 
A  critical  summary  of  modern  theories  of  photo¬ 
chemical  reactions  is  given.  J.  Lewkowitscii. 

Elementary  process  in  photochemical  re¬ 
actions.  H.  Sdoner  (Z.  angew.  Chem.,  1930,  43, 
823 — 830). — A  theoretical  discussion  is  given  of  the 
relations  between  typical  absorption  spectra  and 
activation  processes  of  photochemical  reactions  (cf. 
preceding  abstract).  J.  Lewkowitsch. 

Photochemical  reaction  between  oxygen  and 
hydrogen  chloride.  A.  J.  Allmand  and  R.  G. 
Franklin  (J.C.S.-,  1930,  2073 — 2092). — Concentrated 
hydrochloric  acid  saturated  with  oxygen  affords 
chlorine  when  exposed  to  the  full  radiation  of  tungsten 
or  mercury  arcs,  but  not  w'hen  in  the  dark  or  in 
diffused  light .  In  the  presence  of  manganese  chloride 
the  reaction  is  retarded  by  about  20%.  The  pro¬ 
duction  of  chlorine  is  the  greater  the  larger  is  the 
concentration  of  oxygen,  and  bears  a  similar  relation 
to  the  acid  concentration.  Ultra-violet  light  can 
cause  the  formation  of  chlorine  up  to  a  limiting 
concentration,  which  is  approached  asymptotically, 
and  is  independent  of  light  intensity  and  of  moderate 
variations  in  oxygen  concentration.  The  shorter 
wave-lengths  are  more  effective  than  the  longer.  At 
the  stationary  state  all  wave-lengths  are  only  slightly 
active.  Chlorine  solutions  of  concentration  greater 
than  that  of  the  stationary  state  are  decomposed  by 
light  of  all  wave-lengths  between  254  and  436  w-. 
The  increase  in  the  extinction  coefficients  of  chlorine 
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in  the  visible  region  caused  by  the  addition  of  con¬ 
centrated  hydrocliloric  acid  persists  in  the  ultra-violet, 
and  is  very  pronounced  in  the  region  of  wave-lengths 
which  cause  the  oxidation.  The  partial  pressures  of 
chlorine  over  aqueous  solutions  have  been  measured ; 
the  fugaeity  coefficient  of  the  chlorine  remains  prac¬ 
tically  constant  up  to  2-5  X  lO^iY  and  then  rises 
rapidly.  The  pale  yellow  colour  of  aqueous  chlorine 
solutions  decreases  normally  on  dilution  with  sodium 
or  potassium  chloride  solutions,  but  lithium  chloride 
gives  anomalous  results.  The  stationary  state  pro¬ 
duced  in  the  oxidation  of  hydrochloric  acid  is  a  true 
oue,  corresponding  with  the  equilibrium  4HCl+02— 
2H204-C12.  The  quantum  efficiency  is  of  the  order 
of  0-2  at  260  gg,  and  diminishes  at  longer  wave¬ 
lengths.  In  the  absence  of  a  liquid  phase,  even  when 
the  gases  are  partly  dried,  prolonged  intense  irradi¬ 
ation  with  light  of  wave-length  greater  than  300  gg 
leads  to  a  state  not  far  from  the  thermodynamic 
equilibrium,  but  in  the  presence  of  aqueous  hydro¬ 
chloric  acid  a  complex  stationary  state  is  set  up.  A 
possible  chain  mechanism  is  discussed. 

C.  W.  Gibby. 

Photochemical  reaction  between  hydrogen  and 
carbon  monoxide  in  presence  of  excited  mercury 
atoms,  and  the  optical  detection  of  the  reaction 
products.  W.  Frankenburger  [with  H.  Klink- 
hardt,  0.  Steioerwald,  and  W.  Zemmermann]  (Z. 
Elckti'ochem.,  1930,  36,  757— 7C9).— At  the  ordinary 
temperature  and  pressure  carbon  monoxide  and  hydro¬ 
gen  unite  in  presence  of  mercury  atoms  excited  by 
absorption  of  radiation  of  wave-length  2536  A.  with 
the  formation  of  formaldehyde  and  glyoxal.  The 
products  are  formed  by  the  direct  union  of  hydrogen 
atoms  and  CHO  groups,  there  being  no  series  of 
intermediate  products  as  suggested  by  Marshall  (A., 
192G,  919).  Traces  of  oxygen  and  of  water  vapour 
reduce  the  yield  of  aldehyde  on  account  of  the  photo¬ 
chemical  formation  of  hydrogen  peroxide,  but  nitrogen 
and  carbon  dioxide  are  without  influence.  The  yield 
increases  in  an  approximately  linear  manner  with  the 
rate  of  flow  of  the  gas  mixture  up  to  a  limiting  value, 
and  decreases  rapidly  at  constant  rate  of  flow  if 
either  the  hydrogen  or  carbon  monoxide  be  present 
in  excess,  and  also  if  the  temperature  be  raised  above 
50°.  Variation  of  the  yield  with  the  mercury  vapour 
content  of  the  gas  mixture  is  ascribed  to  the  pro¬ 
duction  of  disturbing  side  reactions.  Under  optimum 
conditions  of  temperature,  rate  of  flow,  and  com¬ 
position  of  the  mixture,  the  quantum  yield  is  about 
1-0 — 1-5,  and  not,  as  found  by  Marshall,  3.  The 
negative  temperature  coefficient  of  the  reaction  is 
consistent  with  the  small  heat  of  formation  of  the 
OHO  group  deduced  from  observations  of  the  band 
spectra.  The  absorption  spectrum  of  the  gaseous 
mixture  after  the  reaction  shows  the  presence  of 
formaldehyde  and  glyoxal.  but  there  is  no  absorption 
which  can  be  ascribed  to  the  group  CHO. 

H.  F.  Gillbe. 

Halogen-sensitised  oxidation  of  carbon 
monoxide.  R.  Livingston  (J.  Physical  Chem., 
1930,  34,  2121 — 2122). — Bromine  does  not  photo- 
sensitise  the  oxidation  of  carbon  monoxide  at  the 
ordinary  temperature  and  pressure. 

L.  S.  Theobald. 


Influence  of  drying  on  the  photolysis  of  carbon 
dioxide.  A.  Coehn  and  T.  Stitta  (Z.  physikal. 
Chem.,  1930,  B,  9,  401 — 425). — Confirmation  has  been 
obtained  of  the  observation  of  Coehn  and  Sieper  (A., 
1916,  ii,  281)  that  moist  or  sulphuric  acid-dried  carbon 
dioxide  at  atmospheric  pressure  is  dissociated  only  to 
the  extent  of  about  1%  in  ultra-violet  light,  whereas 
when  it  is  dried  by  slow  streaming  over  phosphoric 
oxide  it  is  about  20%  dissociated.  It  is  now  shown, 
however,  that  still  drier  carbon  dioxide,  prepared  by 
the  action  of  ultra-violet  light  on  a  mixture  of  liquid 
air-dried  carbon  monoxide  and  oxygen  and  subsequent 
removal  of  the  residual  permanent  gases,  is  less  than 
1%  decomposed  under  similar  conditions.  Carbon 
dioxide  dried  for  4  months  over  phosphoric  oxide 
shows  an  intermediate  effect,  as  docs  the  gas  after 
slow  passage  over  phosphoric  oxide  followed  by  liquid 
air  fractionation.  When  liquid  air-fractionated  carbon 
dioxide  is  mixed  with  0-01  of  its  volume  of  sulphuric 
acid-dried  gas  a  considerable  rise  in  the  degree  of 
dissociation  is  observed.  This  mixture  is  calculated 
to  be  equivalent  to  phosphoric  oxide-dried  carbon 
dioxide.  It  is  therefore  concluded  that  the  effects 
observed  arc  due  to  the  moisture  content  and  not  to 
other  impurity  evolved  from  the  phosphoric  oxide. 
It  is  suggested  that  the  water  vapour  acts  in  two 
different  ways,  viz.,  that  its  catalytic  effect  at  low- 
concentration  is  similar  to  its  effect  in  other  photo¬ 
chemical  reactions,  whilst  at  higher  water-vapour 
concentrations  the  dissociation  is  retarded  and  the 
recombination  of  carbon  monoxide  and  oxygen 
accelerated  by  collisions  of  water  molecules  and  their 
dissociation  products  with  activated  carbon  dioxide 
molecules  and  their  dissociation  products. 

J.  W.  Smith. 

Sensitised  photosynthesis  of  carbon  dioxide  at 
low  chlorine  pressures.  G.  K.  Rolleeson  (J. 
Amcr.  Chem.  Soc.,  1930,  52,  3562— 3567).— The  ex¬ 
ponent  0-71  in  the  equation  for  the  rate  of  the  chlorine- 
sensitised  oxidation  of  carbon  monoxide  to  carbon 
dioxide  (Schumacher,  A.,  1927,  1147)  is  probably  due 
to  two  parallel  reactions,  one  proportional  to  /ab3. 
predominating  at  low  pressures  of  chlorine,  and  the 
other  to  predominating  at  high  pressures. 

With  excess  of  oxygen  and  pressures  of  chlorine 
between  2  and  13  mm.  of  mercury  and  with  light  of 
wave-lengths  greater  than  4050  A.,  the  rate  of  form¬ 
ation  of  carbon  dioxide  is  given  by  tf[C02]/df= 
/.•/0[C12][CO]12,  and  thus  the  suggestion  regarding  low 
pressures  is  verified.  This  result  is  more  easily  inter¬ 
preted  by  the  mechanism  of  Lenlier  and  Rollefson 
(this  vol..  433)  than  of  Bodenstein  and  others  (A., 
1929,  S94).  J.  G.  A.  Griffiths. 

Oxidation  of  sulphur  dioxide  in  ultra-violet 
radiation.  G.  Korneeld  and  E.  Weegmann  (Z. 
Elektrochem.,  1930,  36,  789 — 794). — The  combination 
of  sulphur  dioxide  with  oxygen  at  pressures  from  0-5 
to  1  atm.  under  the  influence  of  ultra-violet  light  at 
a  number  of  wave-lengths  between  3130  and  1860  A. 
has  been  studied.  No  appreciable  formation  of  sul¬ 
phur  trioxide  takes  place  at  wave-lengths  greater 
than  2537  A.,  and  at  lov-cr  wave-lengths  the  quantum 
jdeld  is  dependent  only  on  the  sulphur  trioxide  con¬ 
centration  and  is  independent  of  the  ratio  of  sulphur 
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dioxide  to  oxygen.  Tlie  initial  quantum  yield  varies 
from  3T  at  2070  A.  to  2-0  at  1860  A.,  and  decreases 
more  rapidly  with  increase  of  the  sulphur  trioxide 
concentration  at  1860  than  at  2070  A.,  in  accordance 
with  the  greater  absorption  of  the  trioxide  at  the 
shorter  wave-length ;  the  stationary  state  at  2070  A. 
corresponds  with  about  75%  breakdown  of  the  trioxidc 
and  at  1860  A.  with  about  64%.  Although  at  1860  A. 
the  decomposition  of  the  sulphur  trioxide  is  propor¬ 
tional  to  a' fractional  power  of  the  energy  absorbed, 
at  2070  A.  the  exponent  is  unity,  in  agreement  with 
the  observed  independence  of  the  yield  on  the  energy 
density  and  on  the  area  irradiated.  Temperature 
variations  between  18°  and  65°  are  without  influence 
on  the  reaction  velocity,  in  contradiction  to  Coehn’s 
and  Becker’s  results.  The  mechanism  of  the  reaction 
is  discussed  in  relation  to  the  absorption  spectrum  of 
sulphur  dioxide,  which  exhibits  two  regions  of  active 
absorption,  one  with  its  maximum  at  about  2850  A., 
and  the  other  below  2200  A.  H.  F.  Gillbe. 

Heat  of  dissociation  of  oxygen  [and  photo¬ 
decomposition  of  nitrogen  peroxide].  W.  P. 
Baxter  (J.  Amcr.  Chem.  Soc.,  1930,  52,  3468). — 
The  quantum  efficiency  of  the  decomposition  of 
nitrogen  peroxide  by  light  of  wave-length  4047  A.  is 
not  diminished  by  the  addition  of  carbon  dioxide 
and  shows  no  decrease  at  pressures  as  low  as  0-01  mm. 
Therefore  the  molecule  dissociates  into  nitric  oxide 
and  an  oxygen  atom,  and  hence  the  heat  of  dissoci¬ 
ation  of  oxygen  may  be  as  low  as  115,000  g.-cal.  (cf. 
Kondratiev,  this  vol.,  526 ;  Mecke,  ibid.,  668). 

J.  G.  A.  Griffiths. 

Kinetics,  temperature  coefficients,  and 
quantum  yields  of  some  photochemical  reactions. 
A.  K.  Biiattacharya  and  N.  R.  Diiar  (Z.  anorg. 
Chem.,  1930,  192,  219 — 224). — The  reaction  in  the 
dark  between  sodium  malonate  and  iodine  is  bimole- 
cular  and  has  a  temperature  coefficient  of  the  velocity 
of  2-22  between  20°  and  30°.  The  temperature 
coefficient  in  the  light  varies  from  1-85  at  4725  A.  to 
2-08  at  8500  A.,  and  the  quantum  yield  from  1-9  to 
11 -9.  The  temperature  coefficients  of  the  reaction 
between  sodium  oxalate  and  bromine  at  20 — 30°  arc 
5-6  (dark),  2-65  (4725  A.),  and  4-42  (8500  A.).  In 
the  dark  the  reaction  between  potassium  permangan¬ 
ate  and  citric  acid  is  bimolecular  and  the  temperature 
coefficient  is  2-92  from  15°  to  25°;  in  light  the  tem¬ 
perature  coefficient  is  2-23  at  4725  A.  and  2-56  at 
8500  A.,  and  the  quantum  yield  varies  from  1-02  to 
10T3.  Between  oxalic  and  iodic  acids  a  unimolecular 
reaction  takes  place  in  light,  the  mean  temperature 
coefficient  being  T7  at  15 — 25°,  and  the  quantum 
yield  1T2 — 26-2.  For  all  the  reactions  mentioned 
the  quantum  yield  increases  with  rise  of  temperature, 
and  with  increase  in  the  concentration  of  the  reactants 
and  in  the  frequency  of  the  radiation;  in  each  case 
there  is  measurable  absorption  at  7000  A.  which 
accelerates  the  reaction.  The  increase  caused  by 
absorption  of  radiation  of  the  velocity  of  reactions  in 
which  halogens  are  reactants  is  probably  due  to  the 
formation  of  active  halogen  molecules,  and  not  of 
active  atoms.  H.  F.  Gillbe. 

Photochemical  reactions  between  hydroxyl- 
amine  hydrochloride  and  iodine  and  hydrazine 


hydrochloride  and  iodine.  A.  K.  Bhattacharya 
and  N.  R.  Dhar  (Z.  anorg.  Chem.,  1930,  192,  210 — 
218). — In  the  dark  the  reaction  between  hydroxyl- 
amine  and  iodine  in  presence  of  hydrochloric  acid  is 
bimolecular,  the  temperature  coefficient  of  the  velocity 
being  2-54  from  20°  to  30°.  The  temperature  co¬ 
efficients  in  the  light  at  4725,  5650,  7304,  and  8500  A. 
are  1-94,  2-1,  2-25,  and  2-28,  respectively,  whilst  the 
quantum  yield  varies  from  2-35  to  17-4,  according 
to  the  temperature  and  wave-length.  The  reaction 
between  hydrazine  and  iodine  in  presence  of  hydro¬ 
chloric  acid  is  in  the  dark  bimolecular,  with  a  tem¬ 
perature  coefficient  from  25°  to  35°  of  2-6.  At  4725, 
5650,  7304,  and  8500  A.  the  temperature  coefficients 
are  1-97,  2-08,  2-18,  and  2-25,  respectively,  and  the 
quantum  yield  varies  from  2  to  14-6.  Both  these 
systems  exhibit  marked  absorption  at  7000  A.,  which 
accelerates  the  reaction.  The  ratio  of  the  intensity 
of  the  incident  radiation  to  the  reaction  velocity 
varies  from  0-25  to  T5,  and  is  dependent  on  the 
ratio  of  the  velocities  in  the  dark  and  in  the  light. 

n.  F.  Gillbe. 

Photochemical  sensitisation  in  the  ultra¬ 
violet.  L.  Farkas,  F.  Haber,  and  P.  Harteck 
(Z.  Elektrochem.,  1930,  36,  711— 714).— See  this 
vol.,  554,  1260.  H.  F.  Gillbe. 

Relationship  between  particle  size  and  the 
sensitivity  of  photographic  emulsions  towards 
A'-rays.  J.  Eggert  (Z.  Elektrochem.,  1930,  36, 
750 — 753). — Measurements  of  the  darkening  by  X- 
radiation  of  photographic  emulsions  of  identical  com¬ 
position  but  having  mean  particle  masses  a  ranging 
from  23-0  to  0-53  xlO-13  g.  show  the  photographic 
effect  of  the  radiation  to  be  proportional  to  a2,3. 
The  photographic  effect  of  X-rays  resembles  that  of 
visible  radiation  in  that  similar  desensitisation  of  the 
emulsion  is  possible,  and,  further,  the  darkening 
curves  and  temperature  variations  of  the  sensitivity 
are  of  the  same  types.  H.  F.  Gillbe. 

Influence  of  other  ions  on  photochemical 
processes  in  alkali  halides.  A.  Smakula  (Nachr. 
Ges.  Wiss.  Gottingen,  1929,  110 — 115 ;  Chem.  Zentr., 
1930,  i,  2847), — The  effect  of  lead,  copper,  thallium, 
and  nitrate  ions  on  the  coloration  by  X-rays  of  sodium 
and  potassium  chloride  was  demonstrated. 

A.  A.  Eldridce. 

Influence  of  the  developer  on  the  properties  of 
a  photographic  plate.  iST.  G.  Perrakis  (Compt. 
rend.,  1930,  191,  562 — 564). — The  density-wave¬ 
length  curve  of  the  Ilford  “  special  rapid  panchrom¬ 
atic  ”  plate  has  well-marked  maxima  at  6430  and 
4750  A.,  the  interval  6430 — 5950  A.  being  the  region 
of  greatest  sensitiveness.  The  chemical  nature  of 
the  developer  influences  the  value  of  the  density, 
although  the  general  shape  of  the  curve  is  unaffected. 
The  contrast  factors  for  two  developers  were  obtained 
from  respective  density-log.  illumination  isochromes, 
and  plotted  as  functions  of  X  between  4000  and 
7400  A.  The  difference  between  the  values  for  a 
particular  value  of  X  is  a  measure  of  the  influence  of 
the  developer.  J.  Grant. 

Quantum  theory  of  photographic  exposure. 
F.  C.  Toy  (Phot.  J.,  1930,  70, 393).— Polemical  against 
Silberstein  and  Trivelli  (this  vol.,  717). 
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Quantum  theory  of  photographic  exposure. 
A.  P.  H.  Trivelli  (Phot.  J.,  1930,  70,  438).— A  reply 
to  Toy  (preceding  abstract).  J.  W.  Glassett. 

[Action  of]  mercuric  chloride  on  the  [photo¬ 
graphic]  plate.  A.  Reychler  (Bull.  Soc.  chim. 
Belg.,  1930,  39,  374—378;  cf.  B.,  1929,  871).— Plates 
were  treated  by  immersion  in  dilute  mercuric  chloride 
solution,  touching  with  the  fingers,  and  brief  exposure 
to  light,  in  varying  order  of  application,  and  then 
developed.  The  finger-prints  developed  black  on  a 
grey  ground,  except  in  the  two  cases  where  the  finger¬ 
marking  occurred  last.  Explanations  of  the  results 
are  offered.  Similar  results  were  obtained  by  short 
contact  of  a  plate  with  dry  mercuric  chloride  (or 
coated  paper),  or  by  long  contact  with  an  object 
a  coin  or  a  printed  page),  when  plate  or  object 
had  previously  been  in  contact  with  mercuric  chloride. 
Photographic  papers  behaved  similarly. 

J.  Lewkowitsch. 

Herschel  effect.  J.  Narbutt  (Z.  wiss.  Phot., 
1930,  28, 191 — 220). — An  investigation  of  the  Herschel 
effect  in  photographic  papers  has  shown  that  the 
effect  can  probably  be  obtained  with  all  such  papers, 
provided  that  the  experimental  conditions  are  suit¬ 
able.  It  appears  that  the  effect  is  not  observed  unless 
the  sensitivity  in  the  red  is  fairly  low,  and  that  as 
the  sensitivity  is  further  diminished  the  effect  becomes 
more  and  more  intense.  Potassium  ions  cause  a 
slight  diminution  in  the  sensitivity  of  Satrox  Universal 
paper,  chromic  and  ferrous  ions  have  a  well-marked 
effect,  cupric  and  ferric  ions  a  still  greater  effect,  and 
the  vanadyl  ion  causes  the  greatest  depression  of  all 
the  ions.  The  desensitising  action  of  the  halogen 
ions  falls  in  the  order  I',  Br',  Cl',  F',  the  effect  of  the 
fluoride  ion  being  inappreciable.  With  plates  there 
is  a  similar  relationship  between  the  sensitivity  in 
the  red  and  the  Herschel  effect;  vanadyl  nitrate  in 
particular  produces  a  well-marked  effect,  although  it 
also  has  a  destructive  action  on  the  latent  image. 
Further,  the  latent  image  produced  by  exposure  to 
light  of  practically  any  part  of  the  spectrum  can  be 
bleached  or  even  destroyed  by  exposure  to  light  of 
the  same  or  any  other  part  of  the  spectrum,  even  the 
ultra-violet,  provided  that  before  the  second  exposure 
the  emulsion  is  treated  with  a  desensitiser  in  respect 
of  the  particular  light  to  be  used.  The  most  satis¬ 
factory  explanation  of  the  above  observations  seems 
to  be  obtained  by  adopting  the  mechanism  proposed 
by  Trivelli  for  solarisation  (Z.  wiss.  Phot.,  1908,  6,  6), 
viz.,  A — yB—^C,  where  A  represents  the  silver 
halide,  B  the  developable  substance,  and  C  the 
undevelopable  substance  of  the  solarised  image.  If 
the  sensitivity  is  sufficiently  high  the  process  A — >B 
occurs  so  rapidly  that  the  second  stage  has  a  negligible 
effect,  whereas  if  the  sensitivity  is  low  the  process 
B — yC  is  dominant,  the  result  being  the  appearance 
of  the  Herschel  effect.  R.  Cuthill. 

Formation  of  the  latent  photographic  image. 
M.  Savostianova  (Nature,  1930,  126,  399). — Optical 
investigations  on  the  absorption  spectra  of  exposed 
and  unexposed  silver  bromide  are  recorded.  The 
absorption  band  lies  in  the  bluish- violet  and  the  near 
ultra-violet  regions .  Illumination  of  the  bromide  with 
rays  which  it  absorbs  or  with  X-rays  changes  the 


colour  of  the  unexposed  cr3Tstals  from  yellow  to 
emerald-green ;  the  absorption  band  of  this  phase 
lies  in  the  red  and  infra-red.  Heat  and  the  action 
of  red  and  infra-red  radiations  reverse  the  change. 
The  analogy  between  these  changes  and  the  behaviour 
of  rock-salt  on  irradiation  by  X-rays  etc.  is  empha¬ 
sised.  L.  S.  Theobald. 

Effect  of  photosensitised  mercury  vapour  on 
the  walls  of  silica  vacuum  tubes.  M.  C.  Johnson 
(Proc.  Physical  Soc.,  1930,  42,  490—500). — In  a 
severely  outgassed  tube  of  mercury  and  hydrogen, 
the  initial  pressure  fall  due  to  adsorption  of  the 
products  of  dissociation  reaches  a  limit  when  a  uni- 
molecular  layer  having  a  quarter  the  surface  density 
previously  obtained  by  clectrodcless  discharges  in 
glass  tubes  is  completed.  After  the  completion  of 
this  saturation,  a  liberation  of  gas  from  the  silica 
begins.  This  liberation  is  shown  to  follow  a  law 
independent  of  the  partial  pressure  of  hydrogen,  but 
dependent  on  that  of  mercury  and  on  the  adsorption 
of  resonance  radiation  by  the  latter.  This  action  on 
tho  solid  surface  is  contrasted  with  the  more  usual 
experiments  in  which  the  final  recipient  of  the  energy 
of  photosensitisation  is  soleljr  gaseous. 

W.  E.  Downey. 

Decomposition  and  formation  of  hydrocarbons 
in  discharge  tubes  by  means  of  canal  rays.  O. 
Eisenhtjt  and  R.  Conrad  (Z.  Elektrochem.,  1930, 
36,  654 — 662). — Experiments  with  methane,  ethane, 
ethylene,  and  acetylene  demonstrate  that  under  the 
influence  of  canal  rays  in  a  discharge  tube  not  only 
are  all  possible  breakdown  products  formed,  but 
simultaneously  hydrocarbons  which  do  not  normally 
exist  in  the  free  state  are  capable  of  formation  by 
recombination  processes.  H.  F.  Gillbe. 

Photochemical  formation  of  peroxide  in  ether. 
C.  Bonz  (Siiddeut.  Apoth.-Ztg.,  1930,  70,  128—129 ; 
Cliem.  Zentr.,  1930,  i,  2449). — The  reaction  is  inde¬ 
pendent  of  the  presence  of  atmospheric  oxygen. 

A.  A.  Eldridge. 

Photo-oxidation  of  chloroform  in  tropical  sun¬ 
light.  K.  P.  Chatterji  and  N.  R.  Dhar  (Z.  anorg. 
Cliem.,  1930,  191,  155 — 160). — Chloroform  in  an 
enclosed  glass  vessel  exposed  to  tropical  sunlight  is 
oxidised  to  the  extent  of  2%  in  2 — 3  hrs.,  tho  primary 
products  being  hjrdrogcn  chloride  and  carbonyl 
chloride,  but  tho  latter  undergoes  rapid  thermal 
decomposition,  carbon  monoxide  and  chlorine  being 
produced;  the  chlorine  in  turn  reacts  with  chloro¬ 
form  and  water  to  form  hydrogen  chloride,  which  is 
therefore  the  major  product  of  the  decomposition. 

H.  F.  Gillbe. 

Effects  of  substituents  on  quantum  efficiency  in 
the  quinone-alcohol  reaction.  P.  A.  Leighton 
and  W.  F.  Dreslv  (J.  Amor.  Cliem.  Soc.,  1930,  52, 
3556 — 3562). — In  a  continuation  of  previous  work 
(Leighton  and  Forbes,  this  vol.,  174)  the  effect  of 
substituents  on  the  photochemical  decomposition  of 
quinones  has  been  investigated  with  monochromatic 
light  of  various  wave-lengths  between  2700  and 
5770  A.  For  each  quinone  the  quantum  efficiency 
(y)  of  tho  reaction  increases  with  decreasing  wave¬ 
length  until  a  threshold  region  is  reached  beyond 
which  y  is  independent  of  wave-length,  and  in  general, 
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substituents  (chlorine  or  alkyl  groups)  which  increase 
the  oxidation  potential  of  the  quinone  shift  the 
threshold  towards  the  red  and  vice  versa.  This  effect 
is  ascribed  to  changes  produced  by  substitution  on 
the  energy  of  activation.  As  the  mol.  wt.  is  increased 
y  decreases,  irrespective  of  the  chemical  nature  of 
the  substituents,  and  this  is  attributed  to  a  “  sterie 
hindrance  ”  affecting  the  probability  of  reaction  of 
the  activated  molecule.  J.  G.  A.  Griffiths. 

Photochemical  and  induced  oxidation  of 
glycerol  by  air.  C.  C.  Palit  and  N.  R.  Dhar  (Z. 
anorg.  Chem.,  1930,  191,  150 — 154). — Under  the 
action  of  light  glycerol  is  oxidised  by  air  primarily 
to  carbon  dioxide  and  not  to  an  intermediate  product, 
even  in  presence  of  an  inductor.  The  influence  of 
the  three  inductors  investigated  decreases  in  the 
order  ferrous  hydroxide,  cerium  hydroxide,  sodium 
sulphite,  and  in  each  case  the  acidity  of  the  solution 
increases  during  the  reaction.  H.  F.  Gillbe. 

Accuracy  of  the  bubble-counting  method  for 
experiments  on  photosynthesis.  F.  G6rski  (Bull. 
Acad.  Polonaise,  1930,  B,  1 — 37). — Precise  eudio- 
metric  and  analytical  measurements  have  been  made 
of  the  production  of  oxygen  from  the  leaves  and 
cut  surface  of  stems  of  Elodea  canademis  under  water 
(partly  saturated)  at  20°,  during  assimilation  under 
the  influence  of  light.  40 — 80%  of  the  oxygen 
appears  ns  bubbles  ( V  mm.3  per  hour)  and  the  rest 
dissolves  (total  oxygen :  0  mm.3  per  hour).  A 

linear  relation  exists  between  V  and  OjV ;  OjV 
decreases  with  increased  assimilation  and  increases 
with  the  size  of  the  plant,  and  is  very  susceptible  to 
the  conditions  of  experiment ;  the  average  value  found 
was  1-7.  Results  obtained  by  merely  counting  the 
number  of  bubbles  arc  inaccurate  and  only  relative. 

J.  Lewkoivitscii. 

Alkali  pentaborates.  A.  P.  Rollet  and  L. 
Andres  (Compt.  rend.,  1930,  191,  567 — 569). — The 
pentaborates  of  potassium,  rubidium,  and  caesium, 
5B203,MoO,8H20,  form  isomorphous  (orthorhombic) 
crystals,  "the  solubility  in  100  g.  of  water  at  18°  being 
3  66,  3-35,  and  3  00  g.,  respectively.  Dehydration 
occurs  at  107 — 250°  (in  a  current  of  nitrogen),  but 
neither  the  dehydration  curves  between  these  temper¬ 
atures  nor  the  solubility  curve  (for  5B203,Cs20 
between  — 0-36°  and  101-6°)  give  a  trustworthy 
indication  of  the  existence  of  pentaborates  containing 
2H,0  (cf.  Rosenheim  and  Leyser,  A.,  1922,  ii,  50). 

J.  Grant. 

Alkali  fluoaluminates.  R.  H.  Carter. — See  B., 
1930,  945. 

Products  obtained  by  reducing  action  of  metals 
on  salts  in  liquid  ammonia  solution.  III. 
Action  of  sodium  on  silver  iodide  and  silver 
chloride.  W.  M.  Burgess  and  E.  H.  Smoker  (J. 
Amcr.  Chem.  Soc.,  1930,  52,  3573 — 3575;  cf.  A., 
1929,  1154). — The  reaction  occurs  in  accordance  with 
the  equation  Na+ AgX=NaX-j-Ag  (where  X=I  or  Cl), 
the  end-point  being  sharply  defined  by  the  disappear¬ 
ance  of  the  blue  colour.  J.  G.  A.  Griffiths. 

Hydrated  sulphates  containing  three  metals. 
B.  Gossxer  and  T.  Bauerlein  (Ber.,  1930,  63,  [B|, 
2151 — 2155). — The  formula 

2KH5(S04)3,3(FeAl)(0H)3,4FeS0.„4H,,0  has  been  pro¬ 


posed  for  voltaite,  based  on  the  ratios  S03 :  FeO :  K,0= 
10  : 4 : 1  and  S03  :  Fe203= 10 : 1  -5.  Twelve  analogously 
constituted  sulphates  have  been  prepared  in  which 
ferrous  oxide  is  replaced  by  manganous,  cobaltous, 
magnesium,  zinc,  or  cadmium  oxide  and  potassium 
oxide  by  ammonium,  rubidium,  and  thallous  oxides. 
The  component  Fe203  remains  unchanged.  A 
portion  of  this  (at  most  one  third)  is  replaced  by 
aluminium  oxide.  Only  in  one  case  has  it  been 
found  possible  to  prepare  a  compound  without 
alumina.  The  crystals  are  most  readily  prepared  by 
heating  suitable  solutions  of  sulphates  at  S0°,  avoiding 
evaporation  as  far  as  possible ;  the  process  may 
require  days  or  weeks.  The  constitution  of  the 
"  voltaites  ”  is  discussed.  H.  Wren. 

Silver  borate.  A.  P.  Rollet  (Compt.  rend.,  1930, 
191,  488 — 490).— The  precipitates  obtained  by  the 
action  of  silver  nitrate  on  concentrated  solutions 
containing  varying  proportions  of  boric  acid  and 
sodium  borate  (2 — 17-1  B203:lNa20)  were  filtered, 
washed  with  a  little  ice-water,  dried  in  a  vacuum 
over  sulphuric  acid  in  the  dark,  and  analysed.  The 
results  indicate  the  production  of  the  compound 
2B203,Ag20  when  the  ratio  B203 :  Na20  in  the  re¬ 
actants  exceeds  5.  The  diborate  is  white,  slightly 
soluble  in  water,  and  fairly  soluble  in  the  presence  of 
boric  acid.  It  contains  2  mols.  of  water,  which  is 
evolved  at  105 — 240°.  J.  Grant. 

Formation  of  bleaching  powder.  B.  Neumann 
and  C.  Kr6ger  (Z.  anorg.  Chem.,  1930,  192,  179— 
186). — The  mechanism  of  the  chlorination  of  calcium 
hydroxide  (this  vol.,  176)  is  described;  the  small 
quantity  of  water  necessary  for  the  process  serves 
first  to  bring  about  the  formation  of  intermediate 
compounds  and  then  to  aid  the  diffusion  of  the 
chlorine  through  these  substances.  The  actual 
chlorination  takes  place  at  the  interface  between  the 
calcium  hydroxide  and  the  intermediate  compounds. 
If  less  than  4%  of  water  be  present  the  reaction 
velocitv  diminishes  rapidly.  (Cf.  A.,  1925,  ii,  4SS; 
B.,  1926,  190.)  H.  F.  Gillbe. 

Calcium  aluminonitrate.  J.  Foret  (Compt. 
rend.,  1930,  191,  52 — 54). — By*  addition  of  a  solution 
of  calcium  nitrate  to  one  of  calcium  aluminate  con¬ 
taining  an  excess  of  calcium  hydroxide,  the  double 
salt  3Ca0,Al203,Ca(N03)2,16H20  separates  as  a  white 
crystalline  precipitate.  The  double  salt  is  decomposed 
by  water,  and  three  distinct  systems  exist,  according 
to  the  proportions  of  the  components  present;  the 
solid  phases  in  the  three  cases  are  :  calcium  hydroxide, 
tetracalcium  aluminate,  and  double  salt ;  tri-  and 
tetra-calcium  aluminates,  and  double  salt ;  and 
aluminium  hydroxide,  tricalcium  aluminate,  and 
double  salt.  "  H.  F.  Gillbe. 

Reactions  between  zinc  oxide  and  calcium 
chloride  in  presence  of  carbon  dioxide.  L. 
Cambi,  G.  Bozza,  and  F.  La  Rosa  (Giorn.  Chim.  Ind. 
Appl.,  1930,  12,  387—394). — Hopfner’s  process  for 
the  conversion  of  zinc  oxide  into  the  chloride  based  on 
the  reaction  ZnO+CaCl2+ C02=ZnCl2-fCaC03  has 
been  studied.  The  yield  of  zinc  chloride  is  dependent 
on  the  temperature,  the  pressure  of  carbon  dioxide, 
and  the  initial  concentration  of  calcium  chloride. 
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An  increase  in  the  last  two  factors  increases  the 
yield,  which  is  reduced  by  rise  in  temperature.  The 
maximum  yield  of  zinc  chloride  under  the  most 
favourable  conditions  was  equivalent  to  27%  of  the 
initial  amount  of  calcium  chloride,  so  that  the  process 
docs  not  appear  to  be  practicable  for  the  extraction 
of  zinc  from  minerals.  The  intermediate  formation 
of  hydrogen  carbonates  is  probable,  e.g.,  ZiiO+CO,d- 
«H2b=ZnC03,?iH20 ;  ZnC03+C02+H,0==^ 
Zn(HC03)2,  the  final  complete  equilibrium  depending 
on  the  latter  reaction  together  with  the  following 
separate  equilibria :  Zn(HC03)2+CaCl2^=±:ZnCl.>+ 

Ca(HC03)2  and  Ca(HC03)2^CaC0,+C02+H20. " 

0.  J.  Walker. 

Reaction  of  calcium  cyanamide  with  carbon 
dioxide  at  high  temperatures.  H.  H.  Franck 
and  B.  Meppen. — See  B.,  1930,  945. 

Reduction  of  metallic  salts  in  solution  by 
aluminium.  C.  Boulanger  (Compt.  rend.,  1930, 
191,  56 — 57). — If  aluminium  be  employed  in  alkaline 
solution  to  reduce  such  metals  as  vanadium, 
molybdenum,  manganese,  and  chromium  from  a  high 
to  a  lower  state  of  oxidation,  the  product  adheres 
firmly'  to  the  aluminium  surface.  It  is  immaterial 
whether  the  sodium,  potassium,  or  lithium  salt  be 
employed,  but  ammonium  salts  arrest  the  reduction. 
The  majority  of  added  salts  are  without  influence, 
but  some,  which  produce  insoluble  aluminium  salts, 
e.g.,  phosphates,  cause  irregular  deposits  to  be  formed, 
whilst  others,  such  as  tartrates  and  malates,  cause 
partial  dissolution  of  the  metal ;  in  all  cases,  however, 
the  oxide  film  remains  firmly  adherent.  Impurities 
in  the  aluminium  are  in  general  without  influence, 
although  some,  such  as  magnesium, definitely  facilitate 
the  reduction.  Reduction  by  zinc  and  certain  of  its 
alloys  resembles  that  bv  aluminium. 

T  H.  F.  Gillbe. 

[Separation  of  crystalline  hydroxides  of 
aluminium  and  chromium  from  solutions  of 
their  salts  at  high  temperatures  and  under  high 
pressures.]  V.  Ipatiev  (Ber.,  1930,  63,  [B], 
2365). — The  crystalline  precipitate,  A1203,H20  (cf. 
A.,  1927,  1043),  has  the  lattice  of  bohmite. 

H.  Wren. 

Double  sulphates  of  metals  of  the  rare  earths 
and  of  the  alkali  metals.  XIII.  Sulphates  of 
praseodymium  and  ammonium.  F.  Zambonini 
and  S.  Re  stain  o  (Atti  R.  Accad.  Lincci,  1930,  [vi], 
11,  774—779;  cf.  A.,  1929,  510).— The  compounds 
Pr2(S04)3,(NH4)2S04,8H20  and  Pr2(S04)3,5(NH4)2S04 
are  stable  in  "contact”  with  solutions  of  suitable 
composition  at  25°.  The  crystalline  and  optical 
characteristics  of  these  compounds  are  described. 

F.  G.  Trytiorn. 

Products  of  the  reactions  between  various 
types  of  carbon  and  fluorine.  I.  Carbon  tetra- 
fluoride.  0.  Ruff  and  R.  Keiji  (Z.  anorg.  Chem., 
1930,  192,  249 — 250). — Wood  charcoal,  freed  from 
adsorbed  gases,  reacts  spontaneously  with  fluorine  at 
the  ordinary'  temperature  with  the  formation  of  a 
variety7  of  carbon  fluorides,  from  which  carbon 
tetrafluoride  may  be  isolated  by  fractional  distillation 
at  100 — 200  mm.  pressure.  The  tetrafluoride  has 
m.  p.  —186°,  b.  p.  —130°,  and  the  density  of  the  liquid 


at  — 180°  is  1-96;  the  vapour  pressure  p  from  —  ISO ' 
to  the  b.  p.  is  expressed  by7  log  p=7-30G7  -632-31  jT. 
where  T  is  the  absolute  temperature.  The  chemical 
behaviour  of  the  substance  is  described. 

H.  F.  Gillbe. 

Formation  of  carbamide  in  the  system  carbon 
dioxide-ammonia,  and  its  relationship  to  that 
in  the  system  carbon  oxysulphide-ammonia.  A . 
Klemenc  (Z.  anorg.  Chem..  1930,  191,  246 — 282). — 
The  reaction  COS+2NH3=CO(NH,),+H2S  affords 
a  more  .suitable  method  for  the  manufacture  of 
carbamide  than  the  older  process  using  ammonia  and 
carbon  dioxide;  the  theoretical  yield  is  more  than 
twice  as  high,  the  reaction  velocity  is  much  greater, 
and  the  product  is  of  a  high  degree  of  purity7,  whilst 
the  sulphur  evolved  as  h.ydrogen  sulphide  may7  be 
recovered  for  further  use.  The  free  energy7  changes  of 
the  reactions  involved  have  been  calculated,  and 
considerable  experimental  data  obtained  relative  to 
the  process  and  to  the  associated  reaction  CO-f  S— 
COS.  H.  F.  Gillbe. 

Carbon  monosulphide.  A.  Ivlemenc  [with  E. 
Hayek]  (Z.  Elektrochem.,  1930,  36,  722—726).— 
Carbon  disulphide  vapour  when  subjected  to  the 
silent  electric  discharge  becomes  activated,  but  no 
other  compound  is  formed.  On  freezing  out  the 
mixture  of  ordinary7  and  active  molecules  on  a  glass 
surface  with  the  aid  of  liquid  air  and  then  allowing 
the  temperature  to  rise  somewhat,  the  glass  cats- 
lytically7  and  explosively7  decomposes  the  active 
molecules,  and  carbon  monosulphide  and  sulphur 
are  formed.  The  content  of  sulphur  in  the  deposit 
on  the  surface  is,  however,  less  than  that  required 
for  either  carbon  di-  or  mono-sulphide,  and  it  is  there¬ 
fore  suggested  that  during  the  decomposition  of  the 
activated  molecules  active  sulphur  atoms  are  produced 
and  combine  with  the  excess  of  carbon  disulphide, 
and  are  removed  as  carbon  trisulphide  during  the 
distillation  of  the  excess  of  disulphide.  The  de¬ 
composition  process  may  involve  also  the  reaction 
2CS2 — >2C+S4.  “  H.  F.  Gillbe. 

Germanium.  XXXV.  Germanium  monoxide. 
Germanium  monosulpbide.  L.  M.  Dennis  and 
R.  E.  Hulse  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3553 — 3556 ;  cf.  Winkler,  A.,  1886,  985). — German¬ 
ium  dioxide  in  5-Y-potassium  hydroxide  is  made 
5iY  with  respect  to  hydrochloric  acid  and  is  then 
reduced  at  95°  with  iiypophosphorous  acid  in  an 
atmosphere  of  hydrogen.  Subsequently  ammonia 
is  used  to  precipitate  acid -soluble  hydrated  germanium 
monoxide,  which  in  nitrogen  at  650°  is  completely 
dehy7drated  to  jet-black  crystalline  germanium 
monoxide  (sublimes  at  710°).  The  oxide  is  only 
slightly  attacked  by  acids,  fixed  alkali  hy'droxides, 
and  certain  oxidising  agents  at  the  ordinary  temper¬ 
ature.  In  dry7  air  at  550°,  oxidation  begins,  and  in 
hydrogen  chioride  at  175°  germanium  chloroform, 
and  water  are  produced. 

Amorphous  germanium  monosulpbide  (df  3-31)  is 
prepared  by  the  action  of  hydrogen  sulphide  on 
aqueous  germanous  chloride.  The  sulphide  is 
soluble  in  hydrochloric  acid,  alkali  hydroxides  and 
sulphides,  and  is  rapidly7  attacked  by  oxidising  agents. 
Slow  oxidation  occurs  in  air  at  350°,  and  in  nitrogen 


13S8 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


at  450°  the  sulphide  reverts  to  the  form  (sublimes 
430°,  m.  p.  625°)  described  by  Dennis  and  Joseph 
(A.,  192S,  33).  •  J.  G.  A.  Griffiths. 

Metallic  precipitation  of  zirconium.  H.  S. 
Gable  (J.  Amer.  Chcm.  Soc.,  1930,  52,  3741). — 
Zirconium  metal  is  deposited  on  zinc  when  the  latter 
is  placed  in  a  methyl-alcoholic  solution  of  zirconium 
sulphate.  If  magnesium  is  substituted  for  zinc,  a 
white  substance,  and  not  zirconium,  is  precipitated. 

J.  G.  A.  Griffiths. 

Chemical  and  crystalline  structure  of  some 
complex  nitrites.  A.  Ferrari  and  C.  Colla  (Atti 
R.  Accad.  Lincei,  1930,  [vi],  11,  755—760). — Potass¬ 
ium  nitrite  solution  precipitates  from  mixed  solu¬ 
tions  of  lead  and  copper  acetates  the  compound 
K2PbCu(N02)G  as  a  black  crystalline  powder,  and 
from  the  mixed  acetato  solutions  of  nickel  and  lead 
the  yellowish- brown  compound  K2PbNi(N02)G.  The 
corresponding  compound  K2PbCo(NO2)0  is  obtained 
as  a  dark  brown  precipitate  by  the  addition  of 
potassium  nitrite  to  a  mixed  solution  of  lead  and 
cobalt  nitrates.  X-Ray  analysis  indicates  that  these 
compounds  are  monometric  and  contain  4  mols.  in 
the  unit  cell.  Tho  cell  constants  for  the  nickel, 
cobalt,  and  copper  compounds  are  respectively 
10-55,  10-49,  and  10-52  A.,  corresponding  with  the 
respective  densities  3-50,  3-66,  and  3-56.  Potassium 
cobaltinitrito  has  a  cubic  lattice  similar  to  the  above 
compounds,  with  a  10-32  A.  and  2-73.  The 
close  analogies  among  these  four  compounds  suggest 
that  the  3  mols.  of  water  associated  with  potassium 
cobaltinitrite  are  zeolitio  in  nature  and  entangled  in 
the  crystal  lattice  rather  than  bound  in  an}'  sense  to 
the  principal  molecule.  Reasons  are  given  for  the 
assumption  that  these  compounds  contain  ions  of  the 
typo  M(N02)g"",  where*  M  is  respectively  Cu,  Co,  or 
Ni.  "  F.  G.  Tryhorn. 

Modes  of  reaction  of  phosphorus  penta- 
chloride.  C.  Harnist  (Ber.,  1930,  63,  [B],  2307). — 
A  historical  comment  on  the  communication  of  Berg- 
mann  and  Bondi  (this  vol.,  1030).  H.  Wren. 

Reaction  between  iodic  acid  (alltali  iodates) 
and  hypophosphorous  and  phosphorous  acids  and 
their  salts.  I.  V.  Hovorka  (Coll.  Czech.  Chcm. 
Comm.,  1930,  2,  559 — 570). — In  the  reaction  between 
an  acidified  solution  of  a  hypophosphite  and  potass¬ 
ium  iodide  the  greater  part  of  the  former  is  oxidised 
in  tho  first  15  min.  and  the  remainder  very  slowly. 
Increasing  the  acidity  accelerates  the  reaction.  The 
oxidation  of  phosphites  and  of  phosphorous  acid 
proceeds  more  slowly.  C.  W.  Gibby. 

Pyroarsenates.  A.  Rosenheim  (Z.  anorg.  Chcm., 
1930, 193,  73 — 75 ;  cf.  this  vol.,  558). — The  formation 
of  barium  copper  pyroarsenate  at  180 — 200°  in 
solutions  containing  5 — 25%  of  arsenic  acid  has  been 
studied ;  in  all  cases  the  complex  is  formed  quantitat¬ 
ively  and  is  of  constant  composition.  In  solutions 
containing  lower  concentrations  of  arsenic  acid  the 
precipitate  consists  mainly  of  copper  orthoarsenate 
and  barium  arsenate,  and  traces  only  of  the  complex 
salt,  and  the  same  occurs  if  the  more  concentrated  solu¬ 
tions  are  heated  merely  under  a  reflex  condenser  for 
long  periods.  By  heating  orthophosphoric  acid  with 


copper  carbonate,  barium  hydroxide,  and  water  at 
180 — 200°,  the  salt  Ba[Cu(P04)2]  is  formed,  although 
not  quantitatively,  as  deep  bluo  crystals.  The 
existence  of  Goguel’s  cadmium  pyroarsenate, 
CcLjAsjsOj,  has  now  been  established,  but  the  lead, 
copper,  and  nickel  salts  could  not  be  obtained. 

H.  F.  Gillbe. 

Chloroantimonates.  L.  I.  Sauciuc  (Bid.  Soc. 
Chim.  Romania,  1930,  12,  36 — 43). — Sodium  chloro- 
antimonate,  Na[SbCl6],3H20,  was  prepared  by  the 
action  of  chlorine  on  a  cold  solution  containing  the 
compound  Na[SbClfl],3H20,NaCl,  antimony  chloride, 
and  hydrochloric  acid.  At  high  dilution  tho  aqueous 
solution  of  this  compound  gives  an  intense  violet  color¬ 
ation  with  aniline.  The  compounds  Na[SbCl6],G5H5N, 
and  Na[SbCle],3  and  5C9H.N,  [XCl(H20)5]SbCL,3H20, 
where  X=Ca  or  Sr,  and  [CaClC5H5N]SbCl6, 
3{SbClr[ZnCl(H20),HCl]SbClGH,5Ho0, 
2Cu[SbCl(!],3H20,[SbGTG]H,5H20," 
and  3{[Cu(H20)42Et0H]SbCl6,13CuCl.,,2H20  are 
described.  E.  S'.  Hedges. 

Multimolecular  antimony  bromide  com¬ 
pounds.  A.  O.  Yotjrnazos  (Z.  anorg.  Chem.,  1930, 
192,  369 — 382). — By  the  action  of  an  acetone  solution 
of  antimony  tribroinide  on  metallic  bromides  complex 
bromides  of  the  following  metals  have  been  obtained 
in  crystalline  form:  potassium,  K2Sb3Br11;  sodium, 
Na„Sb3Brn;  lithium,  Li0Sb3Br11;  ammonium, 
(NH4)^bBr5,2H20 ;  barium,  BaSb3Br11;2H20,  and 
cadmium,  CdSb3Brn.  By  the  action  of  hydrochloric 
acid  on  the  potassium  salt,  or  by  the  action  of  hydro- 
bromic  acid  on  an  acetone  solution  of  antimony 
bromide,  an  acid,  H2Sb3Br11,  crystallising  in  yellow 
needles,  has  been  obtained.  By  employing  other 
metallic  salts  in  place  of  the  bromides,  compounds  of 
the  following  composition  have  been  prepared : 
K2Sb3Br9I,,  K2Sb3Br9F2,  SrSb3Br9Cl.„6H,0, 
K„Sb3Br9(SCN)„,  K2Sb3Br9(N03),,  and  NaSb3Br9N3. 

M.  S.  Burr. 

Gas  reactions  of  atomic  oxygen.  P.  Harteck 
and  U.  Kopsch  (Z.  Elektrochem.,  1930,  36,  714 — 
716). — The  reactions  between  oxygen  containing 
about  20%  of  atomic  oxygen  and  various  other 
gases  have  been  studied.  No  appreciable  reaction 
takes  place  with  hydrogen  or  water,  on  account  of 
the  small  heat  tones  of  the  reactions  H,-f  O — >-H0-f 
H,  and  HjO+O — >-20H,  whilst  carbon  monoxide 
reacts  to  the  extent  of  only  about  5%.  The  hydrogen 
halides  with  the  exception  of  hydrogen  fluoride  react 
with  the  formation  of  halogen  and  water,  but  the 
extent  of  the  reaction  is  not  proportional  to  the  heat 
tone.  Carbon  disulphide  and  hydrogen  sulphide  are 
completely  decomposed  with  emission  of  continuous 
radiation  from  the  bluish-green  to  the  near  ultra¬ 
violet,  a  variety  of  products  being  formed.  Chlorine 
is  readily  replaced  by  oxygen  in  molecules  such  as 
those  of  chloroform  and  mono-  and  di-chloromethanes ; 
among  the  reaction  products  are  carbonyl  chloride, 
hydrogen  chloride,  water,  and  carbon  monoxide  and 
dioxide.  Carbon  tetrachloride  yields  carbonyl 
chloride  and  chlorine  in  equal  quantities.  Ammonia 
is  decomposed  with  formation  of  an  explosive  sub¬ 
stance  of  the  possible  composition  HNO.  Organic 
compounds  in  general  react  readily,  especially  if  the 
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carbon  content  is  high  (cf.  A.,  1929,  1264).  At  very- 
low  temperatures  ozone  may  be  isolated  from  the 
gas,  although  it  does  not  exist  therein  at  the  ordinary 
temperature.  H.  F.  Gillbe. 

Sulphur  chlorides.  T.  M.  Lowry  (Z.  Elektro- 
chem.,  1930,  36,  733 — 734). — A  summary  (cf.  A., 
1927,  505  ;  1929,  978  ;  this  vol.,  6C6,  842). 

H.  F.  Gillbe. 

Preparation  of  pure  chromic  anhydride.  V.  V. 
Polyanski. — See  B.,  1930,  903. 

Behaviour  of  molybdenum  pentachloride  in 
organic  solvents.  W.  Wardlaw  and  H.  W.  Webb 
(J.C.S.,  1930,  2100 — 2106). — -Molybdenum  penta¬ 
chloride  reacts  vigorously  with  dry  methyl,  ethyl,  and 
benzyl  alcohols,  molybdenyl  trichloride  being  formed, 
but  there  is  no  reaction  with  phenols.  With  dry 
ether  the  pentachloride  forms  a  black  hygroscopic 
complex,  MoClB,2Et20,  which  is  decomposed  by 
alcohol  and  yields  ethyl  chloride  when  heated 
at  80°.  If  moist  ether  be  employed,  a  green  oil, 
crystallising  to  green  needles  of  the  probable  com¬ 
position  MoOCl3,2Et20,  is  formed;  this  substance  is 
unstable  and  has  not  been  prepared  in  a  pure  state. 
On  saturation  of  the  oil  with  hydrogen  chloride  a 
second  compound,  crystallising  in  green  plates  and  of 
the  approximate  composition  MoOCl3,Et20,  is  pro¬ 
duced.  By  a  similar  procedure  the  'compound 
(MoOCls],2CBHBN  has  been  isolated.  The  reaction 
between  pyridine  and  molybdenum  pentachloride  in 
a  sealed  vessel  for  10  days  yields  pyridinium  chloride 
and  MoCl4,3CBHrN,  a  brown  amorphous  powder 
which  is  slowly  decomposed  by  heating  with  water, 
dilute  acids,  or  ammonia ;  the  compound 
MoC14,4C5HbN  may  bo  isolated  with  difficulty  from 
the  mother-liquor.  By  boiling  the  tripyridinate  with 
pyridine  until  dissolution  is  complete,  and  concen¬ 
trating  the  solution  over  sulphuric  acid,  MoCl4,5CBHBlSr 
is  formed ;  this  substance  readily  loses  pyridine  in  the 
air,  and  when  kept  over  sulphuric  acid  in  a  vacuum 
gradually  approaches  the  tripyridinate  in  composition, 
but  the  change  is  incomplete  even  after  3  months. 
The  valency  of  the  molybdenum  in  these  compounds 
is  4,  and  the  co-valency  7  or  8.  The  mechanism  of 
their  production  probably  involves  the  formation 
of  an  intermediate  compound,  C5H 5N(C1 ) •MoCl 4 , 
which  decomposes  into  molybdenum  tetrachloride 
and  an  additive  compound  of  pyridine  and  chlorine ; 
direct  chlorination  of  pyridine  probably  does  not 
occur.  H.  F.  Gillbe. 

Preparation  of  telluric  acid.  J.  Meyer  and  W. 
Franke  (Z.  anorg.  Chern.,  1930, 193,  191 — 192). — To 
24  g.  of  barium  chlorate  dissolved  in  100  c.c.  of  water 
a  warm  solution  of  7-2  c.c.  of  sulphuric  acid  in  40  c.c. 
of  water  is  added  and  after  5  hrs.  the  clear  solution  is 
removed.  Finely-powdered  tellurium  (12-75  g.)  is 
moistened  with  5  c.c.  of  concentrated  hydrochloric 
acid  in  a  500-c.c.  flask,  and  25%  of  the  chloric  acid 
solution  is  added ;  the  liquid  soon  boils  with  the  heat 
of  the  reaction,  but  should  not  be  cooled.  To  the 
clear  solution,  maintained  at  the  b.  p.,  the  remainder 
of  the  chloric  acid  is  added  in  several  portions,  and 
after  30  min.  the  evolution  of  chlorine  ceases.  The 
solution  is  evaporated  to  about  one  third  of  its 
volume,  and  as  soon  as  crystals  begin  to  appear  is 


cooled  to  0°.  The  mass  of  telluric  acid  crystals 
which  separates  is  filtered  through  glass,  washed  with 
alcohol  and  ether,  and  dried  in  a  vacuum.  A  further 
yield  may  be  obtained  by  addition  of  alcohol  to 
the  mother-liquor.  The  yield  is  90—95%  of  the 
theoretical.  H.  F.  Gillbe. 


iso-  and  Hetero-polyacids.  XX.  Paratung- 
states.  [With  J.  E.  Koch  and  N.  Siao.]  XXI. 
Heteropolytungstates.  A.  Rosenheim  and  A. 
Wolff  (Z.  anorg.  Chern.,  1930,  193,  47 — 63,  64 — 
72). — XX.  Boiling  solutions  of  sodium  paratungstate 
give  a  sharp  end-point  when  titrated  with  hydrochloric 
acid  in  presence  of  phenolphthalein  as  indicator,  and 
the  results  obtained,  combined  with  determination  of 
the  residue  on  ignition,  lead  to  the  formula 
5Na20,12W03,28H20 ;  the  solubility  of  this  salt  has 
been  determined  from  0°  to  73°,  and  no  other  hydrate 
exists  within  these  limits.  After  heating,  the  solution 
show's  a  marked  increase  of  specific  conductivity,  and 
since  on  isothermal  dehydration  of  the  salt  at  30° 
over  sulphuric  acid  4  mols.  of  water  are  retained  by 
the  salt,  it  is  suggested  that  the  ordinary  salt  has  the 
constitution  NaipH4[H4(WO4)0(W2O7)3], 2411,0,  and 
that  by  heating  in  solution  the  binuclear  anion  de¬ 
composes  into  two  completely  hydrolysed  single  nuclear 
anions  of  the  constitution  [H2(W64)0]1.  This  view 
is  confirmed  by  the  dehydration  of  zinc  paratungstate, 
which  when  prepared  by  precipitation  from  a  boiling 
solution  of  the  sodium  salt  and  dehydrated  at  100 — 
110°  retains  7  mols.  of  water;  the  salt  thus  has  the 
formula  Zn6HI0[H2(WO4)6],28H2O.  The  barium 
and  strontium  salts  when  prepared  in  the  same 
manner  retain  7  and  4  mols.  of  water,  respectively. 
The  transition  temperature  of  5(NH4)20,12W03,1 1H20 
to  the  heptahydrate,  determined  both  dilatometricalJy 
and  from  solubility  measurements  from  17°  to 
70°,  is  50°;  the  heptahydrate  is  probably  actually 
(NH4)bH5[H2(W04)6].  Potcntiometric  titration  of 
para-  ana  meta-tungstate  solutions  with  hydrochloric 
acid  and  with  sodium  hydroxide  show'  that  only 
tungstate  and  meta-  and  para-tungstate  anions  exist 
in  the  solution;  the  meta-ions  are  more  stable  than 
the  para-,  and  their  formation  is  a  slow,  complex 
reaction;  they  have  probably  the  constitution 


XXI.  By  addition  of  small  quantities  of  arsenious 
oxide  to  a  boiling  sodium  paratungstate  solution  until 
tungstic  acid  is  no  longer  precipitated  on  acidification 
with  hydrochloric  acid,  and  concentration,  a  syrup  is 
obtained  which  on  treatment  with  potassium  chloride 
yields  gradually  on  cooling  needle-shaped  crystals  of 
a  very  soluble  salt,  7K20,As,03,18W03,24H?0 ;  if 
ammonium  or  guanidine  chloride  be  employed,  the 
salts  3-5(NH4)20,As203,1SW03,45H20  and 
5(CH6N3)20,As203,18W03,41H20  are  formed,  the 
latter  as  microscopic  crystals,  relatively  sparingly 
soluble  in  water.  By  addition  of  antimony  trioxide 
in  the  proportions  lSb203 :  9W03  to  a  boiling  sodium 
paratungstate  solution  and  treatment  with 
ammonium,  potassium,  or  guanidine  chloride,  the 
colourless  salts  6(NH4)„0,Sb„03,18W03,38H20, 
8K,0,Sb203,19W03,37H,0,  and 

6(Cfr6N3)20,Sb203,18W03,31H20  are  obtained;  the 
potassium  and  ammonium  salts  form  very  soluble 
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Werner’s  theory  of  the  hydration  of  ions,  especially 
of  cations/  ...  M.  S.  Burr. 

Supposed  cases  of  co-ordination  number  5 ; 
nickel  thiosulphate  ammines.  L.  le  Boucher 
(Anal.  Fis.  Quim.,  1930,  28,  895 — 904).— The  complex 
NiS203,5NH3,  described  by  Ephraim,  is  not  a  puro 
substance.  If  the  precipitate  formed  on  addition  of 
ammonia  solution  to  a  concentrated  aqueous  solution 
of  nickel’  thiosulphate  be  maintained  in  a  desiccator 
containing  calcium  oxide  under  an  ammonia  pressure 
of  about  0-5  atm.,  equilibrium  is  established  after 
about  6  days,  and  a  homogeneous  violet  complex  salt 
of  the  formula  NiS203,6NH3  and  having  df  1-588  is 
obtained.  The  temperature/log.  vapour  pressure 
function  is  linear  from  50°  to  114°,  and  gives  for  the 
mol.  heat  of  dissociation  of  tlie  hexammine  -12-1 
kg.-cal.  The  vapour  pressure  of  the  hexammine  at 
the  ordinary  temperature  is  2 — 3  mm.;  when  kept 
in  a  desiccator  over  sulphuric  acid  or,  more  rapidly, 
when  heated  at  70°  in  a  current  of  dry  air,  it  affords  a 
tetrammine,  NiS203,4NH3,  of  a  blue  colour  and 
having  df  1-884.  An  olive-green  diammine, 
NiS203,2NH3,  is  produced  by  heating  cither  the 
hex-  or  tetr-ammine  at  95°  in  a  current  of  dry  air,  and 
has  df  2-177 ;  when  exposed  to  the  air  the  diammine 
absorbs  2  or  4  mols.  of  water,  and  becomes  blue;  it 
dissolves  readily  in  ammonia  solution  with  the  evolu¬ 
tion  of  considerable  heat.  The  vapour  pressure  of  the 
diammine  at  105°  is  less  than  1  mm.,  and  by  heating 
to  115°  decomposition  takes  place  leaving  a  residue 
of  nickel  sulphide  and  sulphur.  H.  F.  Gillbe. 

Complex  rhodium  bromopyridinates.  P. 
Poulenc  (Compt.  rend.,  1930,  191,  54 — 5G).— On 
addition  of  2 — 3  mols.  of  pyridine  to  a  solution  of 
1  mol.  of  rhodium  bromide  a  brown  amorphous 
precipitate  of  indefinite  composition  is  slowly  formed, 
but  in  presence  of  a  sufficient  quantity  of  alcohol 
there  is  produced  an  immediate  precipitate  of  the 
brown  compound  [Rh2(C5H5N),(H2O)Br0],2H2O.  By 
increasing  the  quantity  of  pyridine  to  6  mols.  and 
warming  the  mixture,  the  orange  compound, 
[Rh(C5H5N)3Br3],  is  formed,  whilst  with  still  more 
pyridine  a  mixture  of  the  tripyridinate  and  the  brown 
substance  of  indefinite  composition  is  formed.  The 
tripyridinate,  after  recrystallisation  from  a  mixture 
of  chloroform  and  alcohol,  closely  resembles  the 
corresponding' chlorine  compound.  Despite  its  non¬ 
ionic  character  it  is  decomposed  by  boiling  concen¬ 
trated  hydrobromic  acid,  and  the  compound 
2RhBr3,3C5H6N,3HBr  may  be  obtained  by  concen¬ 
tration  of  the  solution.  By  the  action  of  5  mols.  of 
pyridine  on  rhodium  bromide  solution  there  results  the 
complex  [RhBr2(C5H5N)4]Br,6H20,  which  forms 
orange  cubic  crystals  or  golden  plates ;  when  heated 
in  solution  at  95°  it.  readily  loses  pyridine  and  forms 
the  tripyridinate.  'The  analogous  chlorine  compound 
is  considerably  more  stable  under  these  conditions. 
By  heating  on  the  water-bath  a  mixture  of  1  mol.  of 
rhodium  bromide,  2  mols.  of  pyridine,  and  20  mols.  of 
pyridine  hvdrobromide,  the  complex  salt 
[Rh(C5H5N)2Br4]CsH5N  is  deposited. 

H.  F.  Gillbe. 

Ternary  rhodium  compounds.  II.  O.  E. 
Zvjaginstsev,  E.  A.  Yoronova,  and  S.  I.  Khorun- 


zhenkov  (Ann.  Inst.  Platine,  1929,  No.  7,  113 — 
117). — Wilm’s  salt,  hexagonal,  has  the  formula 
(NH4)3[RhClj,NH4Cl]N 03.  Chemical  Abstracts. 

Nature  of  osmium  tetroxide.  E.  K.  Fritzman 
(Ann.  Inst.  Platine,  1929,  No.  7,  138 — 160).— A 
review  of  Tschugacv’s  work. 

Chemical  Abstracts. 

Quantitative  analysis  of  emission  spectra  in 
any  percentage  without  standard  curves.  G. 
Scheibe  and  O.  Schnettler  (Naturwiss.,  1930,  18, 
753 — 754). — By  photometric  determination  of  the 
blackness  of  the  spectral  lines  of  a  compound  and  a 
knowledge  of  the  percentage  relationships  of  the 
intensities  of  these  lines  to  the  intensities  of  known 
lines  in  the  elements  of  which  the  compound  is  com¬ 
posed,  it  is  possible  to  determine  quantitatively  the 
composition  of  the  compound  without  reference  to 
standard  curves  or  photographic  plates, 

W.  R.  Angus. 

Indirect  analysis.  O.  Liesohe  (Z.  anal.  Chem., 
1930,  81,  273 — 275). — A  discussion  of  a  paper  by 
Fuchs  (this  vol.,  441).  A.  R.  Powell. 

Determination  of  gases  in  metals.  H.  Dier- 
garten. — See  B„  1930,  910. 

Standardisation  of  turbidity  values  in  nephelo¬ 
metric  determinations.  J.  A.  de  Loureiro  (Bio- 
chem.  Z„  1930,  224,  337— 346)  —The  turbidity  pro¬ 
duced,  under  appropriate  conditions,  by  suspensions 
of  strychnine  phosphomolybdate,  made  with  0-00002 
and  0-00001  Af  solutions  of  potassium  dihvdrogen 
phosphate  in  the  instrument  recommended  by  Klein - 
mann  (A.,  1926, 1068),  is  a  convenient  and  satisfactory- 
standard  for  nephelomotry.  Curves  from  which 
results  can  be  obtained  directly  can  be  drawn,  and  the 
nephelomctry  of  impure  substances,  or  of  substances 
for  which  suitable  materials  for  comparison  are  not 
available,  is  greatly-  simplified.  Nomograms  can  also 
be  constructed.  W.  McCartney. 

Determination  of  hydrogen-ion  concentration 
in  presence  of  neutral  salts.  L.  Wolf  (Z.  Elektro- 
chem.,  1930,  36,  803 — 806). — The  influence  of 
A-sodium  and  -potassium  chloride  solutions  on  the 
apparent  difference  between  the  hydrogen-ion  con¬ 
centration  of  a  phosphate  buffer  solution  when  deter¬ 
mined  potentiometrically  with  the  hydrogen  electrode 
and  by  means  of  various  indicators  has  been  measured, 
The  difference  is  practically-  constant  for  indicators 
of  the  same  type,  e.g.,  for  thymol-blue  and  brorno- 
thymol-blue,  and  for  eresol-red  and  bromocresol-red. 
Investigation  of  the  possibility  of  a  reducing  action  of 
the  hydrogen  on  the  phosphate  solution  indicates  that 
this  does  occur,  although  only  in  presence  of  platinum  ; 
it  is  not  caused  by  dissolved  hydrogen.  The  electro¬ 
metric  method  of  pB  determination  should,  therefore, 
not  be  used  as  a  standard  for  solutions  containing 
neutral  salts.  H.  F.  Gillbe. 

Determination  of  total  sulphur  in  combustible 
liquids.  L.  Bermejo.— See  B.,  1930,  976. 

Volumetric  determination  of  hydrothiocyanic 
acid  with  permanganate.  B.  Reinitzer  and  H. 
Pollet  (Z.  anal.  Chem.,  1930,  81,  286 — 308). — In  the 
direct  titration  of  thiocyanate  with  permanganate  a 
small  proportion  of  the  former  escapes  oxidation  and 
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a  small  amount  of  dithionic  acid  is  formed;  this 
subsequently  decomposes  or  is  oxidised  to  more 
complex  sulphur  compounds  by  atmospheric  oxygen 
or  manganic  oxide.  Addition  of  bromide  effects  no 
improvement  in  the  results.  Correct  figures  are 
obtained  by  running  the  thiocyanate  solution  into  a 
hot  (60 — 70°)  solution  of  permanganate  acidified  with 
an  equal  volume  of  1  :  1  sulphuric  acid  until  the  colour 
fades  to  a  pale  pink.  A.  R.  Powell. 

Volumetric  determination  of  liydrotliiocyanic 
acid  with  permanganate.  K.  Schroder  (Z.  anal. 
Ohem.,  1930,  81,  308 — 315 ;  cf.  preceding  abstract). — 
Correct  results  are  obtained  by  titrating  at  15 — 20°  in 
a  current  of  carbon  dioxide,  removing  the  manganous 
salt  formed  in  the  titration  by  boiling  with  sodium 
carbonate,  and  again  titrating  the  acidified  filtrate. 
This  suggests  that  the  dithionic  acid  is  a  secondary 
product  formed  by  the  atmospheric  oxidation  of 
sulphurous  acid.  A.  R.  Powell. 

Determination  of  ammonia  in  water.  M.  W.  E. 
Evers. — See  B.,  1930,  967. 

Determination  of  silica  in  presence  of  silicon  in 
ferrosilicon.  A,  Stadeler. — Sec  B.,  1930,  910. 

Micro-determination  of  carbon.  M.  Nicloux 
(Compt.  rend.  Soc.  Biol.,  1929, 102,  693 — 696 ;  Chem. 
Zentr.,  1930,  i,  2455). — The  formation  of  carbon 
monoxide  is  avoided  by  oxidation  of  the  substance, 
mixed  with  sodium  sulphate,  silver  sulphate,  and 
sulphuric  acid,  in  two  stages,  using  potassium  iodate 
and  then  potassium  dichromate. 

A.  A.  Eldridge. 

Determination  of  small  quantities  of  carbon 
monoxide.  Anon. — See  B.,  1930,  945. 
f-  [Continuous]  determination  of  carbon  dioxide 
and  oxygen  in  air.  W.  F.  Hamilton. — See  B., 
1930,  930. 

Determination  of  cyanides  by  copper  sulphate. 
M.  Lora  y  Tamayo  (Anal.  Fis.  Quim.,  1930,  28, 
724 — 727). — The  reaction  previously  studied  (this 
vol.,  444)  has  been  applied  to  the  determination  of 
cyanides  by  titration  with  alkaline  copper  sulphate 
solutions  containing  tartrate ;  the  results  agree 
closely  with  those  obtained  by  Deniges’  method. 
Chlorides,  iodides,  bromides,  and  thiocyanates  do  not 
interfere,  but  ferroeyanides  mask  the  end-point. 

H.  F.  Gillbe. 

Bromo-iodometric  investigations.  I,  II.  J.  H. 
VAN  DER  Meulen  (Chem.  Weekblad,  1930,  27,  550 — 
552,  558 — 560). — I.  Whilst  the  oxidation  of  carb¬ 
amide,  ammonium  salts,  and  formic  acid  by  means 
of  bromine  is  not  complete  in  presence  of  alkali 
hydroxides,  very  accurate  results  are  obtained  in 
presence  of  sodium  or  potassium  hydrogen  carbonate 
or  borate.  In  presence  of  potassium  bromide,  con¬ 
centrated  aqueous  solutions  of  bromine  may  be  pre¬ 
pared  and  kept  without  loss. 

II.  Excess  of  bromine  water  oxidises  iodides  rapidly 
and  completely  to  iodates  in  presence  of  a  hydrogen 
carbonate  or  borate  of  an  alkali  metal ;  the  excess  of 
bromine  is  readily  destroyed  by  hydrogen  peroxide, 
carbamide,  formates,  or  oxalates.  The  iodate  formed 
is  treated  in  the  usual  way  with  potassium  iodide  in 
acid  solution,  and  the  liberated  iodine  titrated:  the 


four  agents  used  to  destroy  excess  of  bromine  do  not 
reduce  free  iodine  in  acid  solution,  although  formates 
in  neutral  solution  are  attacked.  S.  I.  Levy. 

Systematic  qualitative  separation  and  identi¬ 
fication  of  inorganic  anions.  F.  E.  Raitrich 
(Anal.  Fis.  Quim.,  1930,  28,  749 — 770). — A  new  group 
of  acid  radicals,  of  which  the  barium  salts  are  soluble 
but  the  zinc  salts  are  insoluble,  is  recognised,  and  a 
system  for  the  separation  and  identification  of  all  the 
more  usual  inorganic  anions  is  described  and  presented 
in  tabular  form.  H.  F.  Gillbe. 

Determination  of  potassium  as  potassium  per- 
rhenate.  H.  Tollert  (Naturwiss.,  1930, 18,  849). — 
The  solubility  of  potassium  per-rhenate  in  alcohol  at 
18°  is  0-180  g.  per  litre.  The  specific  conductivity  of  a 
series  of  alcoholic  solutions  has  been  determined  at 
18°.  A  table  is  given  showing  the  specific  and 
molecular  conductivities  and  molecular  concentration 
of  the  solutions.  The  degree  of  dissociation  of  a 
saturated  solution  is  0-56.  The  determination  of 
potassium  as  per-rhenate  is  analogous  to  the  per¬ 
chlorate  method,  but  considerably  less  reagent  is 
consumed,  since  per-rhenic  acid  does  not  evaporate. 
Rhenium  can  easily  be  recovered  quantitatively  by 
reduction  in  a  stream  of  hydrogen. 

W.  R.  Angus. 

Determination  of  alkali  hydroxides  in  the 
presence  of  alkali  carbonates  or  of  ammonia,  of 
iodides  in  the  presence  of  chlorides  and/or 
bromides  and  of  mercuric  salts.  O.  Schewket 
(Biochem.  Z.,  1930,  224,  325 — 327). — A  standard 
solution  of  potassium  iodide,  mercuric  chloride,  and 
ammonium  chloride  is  titrated  with  0-lAr-sodium 
hydroxide  solution  until  a  permanent  yellow  colour  is 
produced.  Another  portion  of  the  standard  solution 
is  then  titrated  with  the  alkali  hydroxide  solution 
(adjusted  to  contain  about  0-5%)  until  the  colour 
obtained  is  the  same  as  that  of  the  standard.  For 
the  determination  of  iodides,  a  1-5%  solution  of  the 
material  to  be  investigated  is  titrated  with  a  standard 
solution  of  mercuric  and  ammonium  chlorides  until  a 
permanent  yellow  colour  is  produced.  Mercuric  salts 
in  0-5%  solution  (containing  ammonium  chloride)  are 
determined  by  titration  with  a  solution  of  potassium 
iodide  made  alkaline  with  sodium  hydroxide  until  a 
permanent  yellow  colour  of  the  same  intensity  as  that 
obtained  in  an  experiment  with  a  known  amount  of 
mercuric  chloride  is  produced.  W.  McCartney. 

Determination  of  silver  by  titration  with  thio¬ 
cyanate.  W.  Holwech  (Tidsskr.  Kjemi,  1930, 
10,  78 — 80). — The  presence  of  copper  affects  the  end¬ 
point  of  the  Volhard  titration  method,  and  this  metal 
is  frequently  present  in  silver  alloys.  It  is  conse¬ 
quently  recommended  that  the  thiocyanate  solution 
should  be  standardised  on  a  solution  prepared  from 
silver  containing  20%  of  copper.  In  the  analysis  of 
an  alloy,  sufficient  copper  nitrate  is  added  to  the 
solution  before  titration  to  give  a  tint  similar  to  the 
previous  one.  The  end-point  is  best  attained  by 
titration  to  a  reddish-yellow  tint,  followed  by  thorough 
shaking  until  the  colour  becomes  constant.  Standard¬ 
ised  silver  nitrate  is  then  added  from  a  micro-burettc 
until  the  red  colour  disappears,  and  the  solution  is  again 
cautiously  titrated  with  the  thiocyanate  until  the 
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first  observable  colour  change  is  reached.  The  pure 
silver  used  in  the  standardisation  is  best  prepared 
by  Stas’  method.  H.  F.  Harwood. 


Determination  of  silver  ion.  F.  G.  Germuth 
(J.  Franklin  Inst.,  1930,  210,  345— 351).— 0-15A‘- 
Hydroehloric  acid  is  most  suitable  as  precipitant  in 
the  determination  of  silver,  adsorption  being  minimal 
at  this  concentration.  More  dilute  acid  gives  incom¬ 
plete  precipitation,  whilst  more  concentrated  acid 
causes  adsorption  of  chloride  ion  by  the  precipitate. 

J.  R.  I.  Hepburn. 

Identification  of  barytes,  quartz,  and  silicates. 
H.  Wagner. — See  B.,  1930,  903. 

Gravimetric  determination  of  beryllium  by 
means  of  hydrazine  carbonate.  A.  Jilek  and  J. 
Kota  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  571 — 
583). — A  moderate  excess  of  hydrazine  carbonate  is 
added  to  a  slightly  acid  boiling  solution  of  a  beryllium 
salt  containing  a  little  ammonium  nitrate.  After 
2  hrs.  the  precipitate  is  filtered  and  washed  with  boil¬ 
ing  water  or  with  a  0-5 — 1-0%  solution  of  ammonium 
nitrate  made  neutral  to  methyl-red  with  ammonia. 
The  precipitate  is  ignited  and  weighed  as  oxide.  The 
mean  error  of  25  determinations  was  ±0-08%,  and 
quantities  as  small  as  0-1  mg.  may  be  determined. 

C.  W.  Gibby. 

Complete  analysis  of  magnesium-aluminium 
alloys.  S.  S.  Singer. — See  B.,  1930,  912. 

Determination  of  cadmium  and  copper  in 
spelter  and  zinc  ores  by  rapid  internal  electro¬ 
lysis.  E.  M.  Collin. — See  B.,  1930,  951. 

Gravimetric  determination  of  lead  as  sulphate 
and  as  chromate.  Z.  Karaoglanov  and  B. 
Sagortschev  (Z.  anal.  Chem.,  1930,  81,  275—285). — 
Precipitation  of  lead  as  sulphate  yields  accurate 
results  only  when  the  solution  of  lead  salt  is  free  from 
chloride,  bromide,  ferric  salts,  and  potassium  salts. 
Precipitation  of  lead  chromate  by  means  of  ammonium 
chromate  from  hot  slightly  acid  solutions  yields  good 
results  in  the  presence  of  moderate  amounts  of  alkali 
nitrates,  chlorides,  bromides,  or  acetates. 

A.  R.  Powell. 

Analysis  of  red  lead.  G.  A.  Ampt. — See  B., 
1930,  917. 

Chemistry  and  pharmacology  of  the  thallium 
salt  employed  in  dermatology.  J.  M.  Clavera 
and  J.  L.  Guardiola  (Anal.  Fis.  Quim..  1930,  28, 
'28 — 741). — The  iodide  and  chloroplatinatc  methods 
are  the  most  accurate  for  the  determination  of  thallium. 
The  thallium  compound  commonly  employed  as  a 
depilatory  is  thallous  acetate,  which  when  pure  has 
m.  p.  126°  (lit.  1 10°).  The  pure  substance  is  extremely 
deliquescent  and  soluble  in  water,  but  it  does  not 
oxidise  in  the  air  and  is  unaltered  by  light.  When 
administered  internail}’  satisfactory  action  is  produced 
by  doses  of  from  14  to  30  mg.  per  kg.  of  body- weight, 
but  doses  greater  than  30  mg.  per  kg.  may  prove 
fatal.  H.  F.  Gillbe. 

Micro-determination  of  copper  by  means  of 
Urobilin.  A.  E.umerie  (Chem.  Weckblad,  1930, 
27,  552 — 554). — 0-01— 0  0001  Mg.  of  copper  may  be 
accurately  determined  colorimetrically  in  ammoniacal 
solution .  A  method  of  separating  copper  from  organic 


material,  which  involves  electrolysis,  is  described. 
Gold  and  silver,  even  in  large  excess,  do  not  interfere. 
Mercury  salts  give  a  similar  coloration  when  present 
in  quantity,  but  the  effect  can  be  suppressed  by 
addition  of  potassium  iodide.  If  mercury  and  silver 
are  present  together,  the  opalescence  resulting  from 
addition  of  the  iodide  is  removed  by  addition  of  the 
necessary  quantity  of  sodium  thiosulphate,  which  has 
little  effect  on  the  colour  reaction.  S.  I.  Levy. 

Detection  and  determination  of  copper.  F. 
Ephraim  (Ber.,  1930,  63,  [B],  1928— 1930).— The 
reagent  is  prepared  by  dissolving  1  g.  of  salicylaldoxime 
in  5  c.c.  of  cold  alcohol  and  pouring  the  solution 
slowly  into  95  c.c.  of  water  at  80°.  When  the  mixture 
has  become  clear,  it  is  shaken  and  filtered.  The 
copper  solution  is  neutralised  and  then  acidified  with 
acetic  acid.  At  a  dilution  of  1  in  100,000  a  copious 
precipitate  forms,  whereas  opalescence  is  distinct  in 
presence  of  1  part  of  copper  in  1,000,000  parts  of 
water.  In  the  determination  of  the  metal,  the 
solution  is  treated  with  sodium  hydroxide  sufficient 
to  give  a  slight  permanent  precipitate  which  is  dis¬ 
solved  in  acetic  acid.  The  oxime  solution  is  added  in 
slight  excess  at  the  laboratory  temperature.  The 
precipitate,  (C6H602X)2Cu,  is  collected,  washed  with 
water  until  the  washings  give  no  trace  of  colour  with 
ferric  chloride,  dried  at  100 — 105°,  and  weighed.  The 
presence  of  zinc,  nickel,  cobalt,  cadmium,  ferric  iron, 
silver,  mercuric  mercury,  and  tervalent  arsenic  is 
immaterial  provided  that  the  solution  is  acid. 

H.  Wren. 

Caesium  sulphate  as  confirmatory  reagent  in 
detection  of  aluminium.  H.  Yagoda  and  H.  M. 
Partridge  (J.  Amer.  Chem.  Soc.,  1930,  52,  3579 — 
3580). — Aluminium  at  concentrations  as  low  as 
0-1  mg.  per  c.c.  is  easily  detected  by  the  addition  of 
0-5 — 1  c.c.  of  0-25-V-csesium  sulphate  to  1 — 5  c.c.  of  a 
31f -sulphuric  acid  solution  of  the  aluminium.  A 
white  precipitate  of  caesium  alum  develops  within 
3  min.  Bismuth  alone  interferes. 

J.  G.  A.  Griffiths. 

Indium.  I.  Detection  and  determination  of 
indium  by  the  arc  spectrum.  J.  Parish  and  D.  A. 
Holt  (Z.  anorg.  Chem.,  1930,  192,  90— 96).— The 
detection  and  determination  of  indium  by  means  of 
the  arc  spectrum  are  described.  For  detection,  the 
lines  at  3256-1  and  3039-3  are  the  most  sensitive. 

R.  Cothill. 

Colorimetric  determination  of  small  quantities 
of  cobalt  and  potassium.  A.  Blanchetiere  and 
J.  M.  Pirlot  (Compt.  rend.  Soc.  Biol.,  1929,  101, 
S58 — S60;  Chem.  Zentr.,  1930,  i,  2597). — The  green 
colour  produced  by  cobalt  salts  and  hydrogen  peroxide 
in  presence  of  potassium  or  ammonium  hydrogen 
carbonate  is  used  to  detect  0  004  g.  of  cobalt  per  litre ; 
chlorine  does  not  interfere.  Potassium  is  precipitated 
as  potassium  sodium  cobalt initrite  and  the  cobalt 
determined.  Human  blood  contains  0-1 — 0-2%  of 
potassium;  the  serum  contains  0-03 — 0-05%. 

A.  A.  Eldridge. 

Colorimetric  determination  of  small  quantities 
of  cobalt  and  potassium.  M.  Dklaville  (Compt. 
rend.  Soc.  Biol.,  1929,  101,  1082 — 1083;  Chem. 
Zentr.,  1930,  i,  2927). — The  potassium  is  precipitated 
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as  cobaltinitrite  and  the  cobalt  determined  colon- 
metrically.  A.  A.  Eldridge. 

Determination  of  nickel,  cobalt,  and  zinc  by 
rapid  electrolysis  without  mechanical  agitation 
of  the  electrolyte.  B.  Totjgarinov  (Bull.  Soc. 
chim.  Belg.,  1930,  39,  331 — 348).— Satisfactory- 
depositions  and  determinations  have  been  made  of 
nickel  from  ammonia-ammonium  sulphate  (or  acetate) 
solutions,  cobalt  from  ammonia-ammonium  sulphate, 
and  zinc  from  sodium  hydroxide  solutions.  Platinum 
gauze  electrodes  of  the  Fischer 'type  were  used  with 
high  auxiliary  electrolyte  concentrations,  the  sohitions 
being  heated  to  boiling.  Large  currents  were  unneces¬ 
sary.  .  For  the  deposition  of  zinc  the  electrode  was 
previously  coated  with  nickel  from  acetic  acid- 
sodium  acetate  solution,  and  a  very  homogeneous 
deposit  was  obtained.  Only  with  cobalt  was  it 
necessary  to  keep  the  cathode  potential  constant. 

J.  Lewkowitsch. 

Evaluation  of  stibnite.  II.  Determination  of 
antimony.  W.  N.  McNabb  and  E.  0.  Wagner  — 
Sec  B.,  1930,  912. 

Analytical  application  of  catalytic  reactions. 
Identification  of  palladium  in  presence  of  other 
platinum  metals.  F.  Feigl  and  P.  Krttmiiolz 
(Ber.,  1930,  63,  [B],  1917 — 1919). — For  the  detection 
of  palladium,  1  c.c.  of  the  faintly  acid  solution  (acidity 
0-1 — 0-5 A)  is  boiled  with  5  drops  of  5%.phospho- 
molybdic  acid  and  treated  with  a  rapid  current  of 
carbon  monoxide.  According  to  the  amount  of  the 
metal  a  blue  or  green  coloration  is  produced  immedi¬ 
ately  or  within  a  few  minutes.  The  limit  of  the 
reaction  is  0-025  y  of  palladium  per  c.c.  Platinum, 
rhodium,  iridium,  osmium,  and  ruthenium  do  not 
show  the  change.  Gold,  mercury,  and.  ferric  salts 
diminish  the  sensitiveness  of  the  reaction.  Arsenic 
acid  in  concentrated  solution  and  arsenious  acid 
cause  formation  of  the  colour.  Silver,  lead,  copper,- 
cadmium,  antimony,  tin,  nickel,  cobalt,  zinc,  alum¬ 
inium,  calcium,  magnesium, :  sodium,  and  potassium 
do  not  interfere  in  concentration  less  than  0-25 — 1%. 
Powerful  oxidising  or  reducing  agents  may  not  be 
present.  H.  Wren. 

Separation  of  elements  in  unweighable 
amounts.  0.  Erbacher  and  K.  Philipp  (Z. 
physikal.  Chem.,  1930,  150,  214—218;  cf.  A.,  1929, 
371).-— Polonium  may  be  separated  from  radium -E 
and  -D  by  the  following  method.  Silver  is  placed  in 
the  solution  acidified  with  hydrochloric  acid  and, 
after  deposition  of  the  polonium  (crude),  the  whole  is 
dissolved  in  dilute  nitric  acid,  an  excess  of  hydro¬ 
chloric  acid  is  added,  the .  solution  decanted,  the 
precipitated  silver  chloride  washed  with  aqua  regia,  and 
the  washings  are  added  to  the  former  solution,  which 
contains  the  polonium.  Repetition  of  the  deposition 
on  silver  and  subsequent  dissolution  four  times  effects 
a  separation  amounting  to  1  in  10-8,  even  when  the 
amounts  of  material  involved  are  practically  unweigh¬ 
able.  The  course  of  the  separation  was  followed 
by  measurement  of  [3-particle  activity.  Similarly, 
radium-/*?  can  be  separated  from  radium -D  by- 
deposition  on  nickel,  which  is  immersed  in  the  solution. 
The  deposit  is  dissolved  off  the  metal  by  means  of 
25%  hydrochloric  acid  and  is  again  deposited  in  the 


presence  of  0-liV-hydrochloric  acid.  Three  repetitions 
of  this  process  suffice  to  effect  a  separation  in  the 
ratio  1  : 10~®.  The  process  of  the  adsorption  of  ions 
by  metals  is  discussed,  ,  E.  S.  Hedges. 

Vacuum  apparatus  in  industrial  laboratories. 
E.  Kuss  and  G.  Ritter  (Chem.  Fabr.,  1930,  341— 
342,  355 — 357). — The  vacuum  apparatus  in  use  at 
the  Oppau  research  laboratory  makes  it  possible 
to  conduct  practically  all  laboratory  operations  in 
a  vacuum.  Glass  apparatus  is  as  far  as  possible 
constructed  in  one  piece  and  greased  stopcocks  are 
replaced  by  mercury  valves.  A  simplified  form  of 
this  installation  is  suitable  for .  exact  gas  analyses, 
e.g.,  of  hydrocarbon  mixtures.  A-  further  simplific¬ 
ation,  which  was  worked  out  in  connexion  with  an 
investigation  of  motor-car  exhaust  gases,  is  suitable 
for  process  laboratories.  The  gases  were  fractionally 
condensed  and  the  middle  fractions  refractionated 
under  high  vacuum.  A  similar  apparatus  is  suitable 
for  the  determination  of  vapour  densities  of  salt 
solutions.  It  has  also  been  used  in  the  investigation 
of  the  mechanism  of  the  decomposition  of  ammonium 
ferrocyanidc  and  of  ammonia  by  metallic  iron.  It 
was  shown  that  in  the  former  case  the  supposed 
carbide  FeC,  was  not  formed  and  that  in  the  second 
iron  nitride  was  the  intermediate  compound.  A 
micro-apparatus  for  organic  combustions  in  a  vacuum 
in  which  the  products  of  combustion  are  fractionally 
condensed  by  liquid  air  is  also  described. 

0.  Irwin. 

Absolute  amount  of  radiant  beat  emitted 
during  gaseous  explosions.  D.  A.  Hall  and  K. 
Tawada  (Trans.  Faraday  Soc.,  1930,  26,  600 — 605).— 
During  the  explosion  of  a  mixture  of  hydrogen  and 
oxygen  in  a  narrow  cylindrical  bomb  2-83%  of  the 
heat  of  combustion  is  lost  by  radiation  through  a 
quartz  window,  whilst  23-94%  is  lost  through  a 
fluorite  window  during  the  explosion  of  a  dry  mixture 
of  carbon  monoxide  and  oxygen.  The  high  loss  in 
the  second  case  is  probably  due  to  chemiluminescence 
from  the  flame.  H.  F.  Gellbe. 

Rapid  cooling  device.  R.  Kohlmann  (Chem.- 
Ztg.,  1930,  54,  764). — The  liquid  is  fed  through  a 
funnel  into  the  cooler,  which  consists  of  a  water- 
jacketed  glass  spiral  tube  (4  mm.  diam.)  about  30  cm. 
long.  The  delivery  tube  is  arranged  in  the  form  of  a 
siphon  in  order  to  empty  the  cooler.  40  C.c.  of  wash 
liquor  aro  sufficient  to  rinse  out  the  last  traces  of  the 
liquid ;  0-5  litre  can  be  cooled  from  80°  to  20°  in  2-5 
min.  E.  Lewkowitsch. 

Sensitive  thermoregulator.  J.  WiisT  (Bio- 
chem.  Z.,  1930,  224,  415— 419).— The  immersed 
portion  of  the  regulator  is  shaped  like  a  comb  and 
contains  chloroform  or  bromoform,  the  expansion  of 
which  is  transmitted  to  a  mercury  contact-breaker 
through  a  column  of  water,  concentrated  salt  solution, 
or  ethyl  alcohol.  The  apparatus,  which  can  be 
adjusted  to  work  between  —50°  and  140°,  is  sensitive 
to  changes  in  temperature  of  ±0-01°. 

W.  McCartney. 

Automatic  cryostat.  A.  I.  Schattenstein  (Z. 
anorg.  Chem.,  1930,  193,  187 — 190). — A  solid  carbon 
dioxide-acetone  cryostat  is  described.  The  temper¬ 
ature  is  controlled  by  a  vessel  containing  solid  carbon 
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dioxide  of  which  tho  depth  of  immersion  in  the  bath 
is  regulated  by  a  solenoid  actuated  by  a  thermo¬ 
statically  operated  relay.  Thick  copper  wire  is 
employed  to  accolcratc  heat  transference  between  the 
carbon  dioxide  container  and  tho  bath.  The  carbon 
dioxide  consumption  is  small  and  the  temperature 
remains  constant  to  within  (M)l°.  H.  F.  Gillbe. 

Electrically  heated  water-bath  for  extraction 
apparatus.  A.  Behre  ,  (Chem.-Ztg,,  1930,  54, 
763—764). — The  water-bath,  which  is  designed  to 
eliminate  the- risk  of  fire,  is  suitable  for  ether  extrac¬ 
tions.  Means  for  varying  the  temperature  of  the 
bath  and  for  economising  current  when  possible  are 
provided.  E.  Lewkowitsch. 

Electric-resistor  furnace.  F.  H.  Schofield  (J. 
Sci.  Instr.,  1930,  7,  287—289). — The  heating  element 
consists  of  single  strips  arranged  longitudinally  round 
a  cylindrical  furnace,  and  joined  in  parallel  by  metal 
rings  at  the  two  ends.  C.  W.  Gibby. 

Vacuum  prebaking  furnace.  L.  R.  Hafstad 
and  0.  Dahl  (Rev,  Sci.  Instr.,  1930,  [ii],  1,  517 — 
522). — The  construction  of  two  furnaces  for  out- 
gassing  metal  parts  is  described  in  detail.  They  con¬ 
sist  of  quartz  tubes  with  water-cooled  caps  and  vacuum 
connexions  inserted  into  cylindrical  electrical  heaters. 

C.  W.  Gibby. 

Metallography  at  low  temperatures.  W. 
Rosenhain  and  A.  J.  Murphy  (J.  Roy.  Microscop. 
Soc.,  1930,  [iii],  50,  316 — 318). — A  brief  account  of 
experimental  details  already  published  (A.,  1926, 
996).  C.  W.  Gibby. 

Illumination  of  metallurgical  specimens.  C. 
Beck  (J.  Roy.  Microscop.  Soe.,  1930,  [iii],  50,  319 — 
322). — The  various  methods  of  securing  vertical 
illumination  are  discussed.  C.  W.  Gibby. 

Physical  measurements  of  short-lived  inter¬ 
mediate  products.  H.  Schmid  (Z.  Elcktrochem., 
1930,  36,  769— 771).— The  gases  or  liquids  which  on 
reaction  produce  the  unstable  substances  are  pro¬ 
jected  simultaneously  and  with  a  velocity  high  com¬ 
pared  with  the  life  of  the'  intermediate  product  first 
on  to  a  bafile  which  sets  up  a  whirling  motion  and  then 
through  a  tube.  The  mixture  may  be  studied  by 
electrochemical,  thermochemical,  or  optical  methods, 
since  owing  to  the  high  velocity  there  is  a  constant 
supply  of  the  intermediate  product  in  the  mixture 
flowing  through  the  tube.  Application  of  the  method 
to  the  potentiomctric  study  of  the  ferric  thiosulphate 
complex  which  is  the  primary  product  of  the  reaction 
between  a  ferric  Salt  and  a  thiosulphate  in  dilute 
solution  shows  this  substance  to  be  formed  according 
to  the  equation  Fc"'+S.,03"  — >  FeS203\ 

H.  F.  Gillbe. 

Action  of  the  electron-counting  tube  of  Geiger 
and  Muller.  B.  Rossi  (Atti  R.  Accad.  Lincei,  1930, 
[vi],  11,  831—836;  cf.  A.,  1929,  114,  1123).— Details 
are  given  of  a  modification  of  the  method  previously 
described  by  the  author  whereby  a  photographic  record 
of  the  passage  of  electrons  is  obtained  in  place  of 
audible  signals.  F.  G.  Tryhorn. 

Vacuum  grating  spectrograph.  F.  Simeon 
[tod  c.  F.  Smith  (Rev.  Sci.  Instr.,  1930,  [ii],  1,  512 — 
516). — An  instrument  based  on  that  of  Sawyer  (A., 


•1928,  209),  but  containing  several  additional  features, 
is  described.  C.  W.  Gibby. 

Electrical  agitator  for  the  laboratory.  M.  L. 
Dominguez  and  J.  Pascual  (Anal.  Fis.  Quim.,  1930, 
28,  1003 — 1004). — An  electrically  driven  stirring 
apparatus  for  laboratory  use  is  described. 

H.  F.  Gillbe. 

Determination  of  high  temperatures,  and 
application  to  platinum  alloys.  O.  Feussner  and 
L.  Muller  (Heraeus  Festschr.,  1930,  1 — 17 ;  Chem. 
Zcntr.,  1930,  i,  2278). — The  method  employs  a  photo¬ 
electric  cell  which  is  calibrated  against  metals  of 
known  f.  p. ;  it  is  applied  in  the  rango  1500—2300°. 
The  systems  platinum-iridium  and  -rhodium  form 
uninterrupted  series  of  mixed  crystals. 

A.  A.  Eldridge. 

Drying  of  gas  streams.  L.  L.  Bircumshaw 
(J.C.S.,  1930,  2213 — 2215). — The  gas  stream  passes 
through  a  trap  immersed  in  a  mixture  of  icc  and  salt, 
and  then  through  two  more  surrounded  by  acetone 
and  solid  carbon  dioxide.  The  second  and  third  traps 
arc  connected  by  a  long  piece  of  tubing  exposed  to 
the  ordinary  temperature,  which  has  the  effect  of 
destroying  the  icc  fog  produced  in  the  first  trap,  thus 
preventing  it  from  being  carried  right  through  the 
system.  C.  W.  Gibby. 

Electromagnetic  separator  for  mineral  pow¬ 
ders.  A.  F.  Hallimond  (Min.  Mag.,  1930,  22,  377 — 
381). — The  sand  or  mineral  powder  is  fed  on  to  a 
revolving  horizontal  disc  above  which  are  three 
electromagnets  of  different  strengths.  By  breaking 
the  current  as  the  disc  revolves  the  attracted  particles 
fall  between  gaps  in  the  disc.  The  machine  runs 
automatically  and  makes  a  clean  separation  of  such 
minerals  as  ilmcnitc,  garnet,  monazite,  etc.  from  a 
mixed  sand.  ...  L.  J.  Spencer. 

Density  measurements  at  high  temperatures. 
X.  Direct  hydrometric  method,  and  the  density 
of  molten  metals,  especially  iron  alloys,  at  tem¬ 
peratures  up  to  1600°.  E.  Widawski  and  F. 
Sauerwald  [with  Eisenreich]  (Z.  anorg.  Chem., 
1930,  192,  145—160). — An  apparatus  employing  a 
hydrometer  of  refractory  material  for  determination 
of  the  density  of  liquids  at  high  temperatures,  and  if 
necessary  in  a  vacuum,  is  described.  The  mean  error 
at  temperatures  in  the  neighbourhood  of  1600°  does 
not  exceed  0-4%.  For  copper-tin  alloys  containing 
80%  of  copper,  du/d27=0-125Xl0"1,  which  is  slightly 
higher  than  the  value  obtained  by  earlier  observers. 
Volume  isotherms  of  molten  iron-carbon  alloys  con¬ 
taining  up  to  5%  of  carbon  show  tho  specific  volume 
to  be  less  than  that  calculated  additively  from  the 
volumes  of  the  components,  thus  demonstrating  the 
existence  of  compounds  in  the  liquid  state.  Addition 
of  1  %  of  silicon  to  molten  iron-carbon  alloys  increases 
the  specific  volume  by  about  0-001  cm.8  per  g. 

H.  F.  Gillbe. 

Spectrophotometric  determination,  in  white 
light,  of  concentration  of  solutions  of  coloured 
substances.  E.  Keve  (Biochem.  Z.,  1930,  224, 
347 — 363).— In  the  spectrophotometric  examination 
in  white  light  of  solutions  of  coloured  crystalline 
substances  the  only  portions  of  the  spectra  which 
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can  be  correctly  used  for  the  calculation  of  extinction 
coefficients  are  those  at  which  the  effects  of  altering 
the  thickness  of  the  layer  of  liquid  examined  are 
negligible.  '  W.  McCartney. 

Removal  of  gases  from  liquids.  R.  K.  Taylor 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3576—3578 :  cf.  A., 
1929, 166).— A  fractionating  column  fitted  with  special 
devices  is  employed  for  the  removal  of  gases  from 
volatile  liquids,  and  an  apparatus  for  the  analysis  of 
the  evolved  gases  is  described. 

J.  G.  A.  Griffiths. 

Standardisation  of  a  modified  Ostwald  viscosi¬ 
meter.  H.  M.  Chadwell  and  B.  Asnes  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3493 — 3507). — The  effect  of 
varying  the  configuration  of  the  ends  of  the  capillaries 
from  gradual  trumpets  to  square  fractures  on  the 
time  of  flow  of  water  through  otherwise  similar 
viscosimeters  of  the  Ostwald  type,  as  modified  by 
Washburn  and  Williams  (A.,  1913,  ii,  557),  has  been 
investigated  at  temperatures  between  15°  and  30°. 
The  coefficient,  m,  of  the  kinetic  correction  is  negligible 
and  the  variation  of  the  configuration  of  the  ends  of 
the  capillaries  is  without  effect.  Viscosities  calculated 
by  the  simple  Poiseuille  formula  agree  with  the  data 
of  Bingham  and  Jackson  (A.,  1919,  ii,  268). 

The  viscosities  at  20°  and  25°  of  0—41-5%  aqueous 
urethane  solutions  have  been  determined.  These 
solutions  are  suitable  for  the  standardisation  of 
viscosimeters.  J.  G.  A.  Griffiths. 

Ruler  for  the  interconversion  of  E.MJF.  read¬ 
ings  and  pa  values  in  the  electrometric  measure¬ 


ment  of  hydrogen-ion  concentration.  J.  Grant 
(J.S.C.I.,  1930,  49,  302t). — A  glass  cursor,  with 
rulings  corresponding  with  the  three  calomel  elec¬ 
trodes,  is  set  at  the  E.M.F.  reading  on  a  scale  on 
a  rectangular  ruler,  and  the  corresponding  pn  value 
read  off  at  the  intersection  of  the  appropriate  ruling 
with  one  of  three  oblique  scales  corresponding  with 
the  temperature  of  the  experiment.  The  ruler  may 
be  used  for  the  converse  calculation,  and  provides 
for  the  hydrogen  or  quinhydrone  electrode  in  com¬ 
bination  with  the  0-1 3I-,  1-0JIT-,  or  saturated  calomel 
electrode  at  18 — 30°.  The  error  is  normally  0-02  pa 
unit,  but  rises  in  certain  cases  to  0-06. 

Lecture  experiment  with  liquid  oxygen.  H. 
Keefer  (Phvsikal  Z.,  1930,  31,  742— 743).— If  a  few 
c.c.  of  liquid  oxygen  are  placed  in  a  reaction  tube 
connected  to  a  water  pump  and  the  vapour  of  the 
oxygen  is  rapidly  pumped  off,  the  surrounding  air  is 
so  completely  cooled  that  it  liquefies  on  the  side  of 
the  tube.  If  the  reaction  tube,  R,  is  placed  inside  a 
wider  tube,  M,  which  in  turn  dips  in  a  Dewar  flask 
containing  liquid  oxygen,  then  on  pumping  it  is  found 
that  liquid  air  is  deposited  on  the  outer  walls  of  R, 
whilst  liquid  oxygen  is  deposited  on  the  outer  walls 
of  M.  W.  R.  Angus. 

Lecture  demonstration  of  lattice  planes  in  two 
dimensions.  R.  W.  Lawson  (Nature,  1930,  126, 
46S — 469). — An  adaptation  of  a  demonstration  of 
optical  diffraction  patterns  suitable  for  picturing 
lattice  planes  in  X-ray  crystallography  is  described. 

L.  S.  Theobald. 


Geochemistry. 


Ozone  and  atomic  oxygen  in  the  upper  atmo¬ 
sphere.  S.  Chatman  (Phil.  Mag.,  1930,  [vii],  10, 
369 — 383;  cf.  Mem.  Roy.  Meteor.  Soc.,  1930,  iii, 
No.  26,  103). — The  various  modes  of  formation  and 
destruction  of  ozone  in  the  atmosphere  are  discussed. 
On  the  assumption  that  the  production  of  atomic 
oxygen  is  effected  chiefly  by  absorption  of  ultra-violet 
light  in  the  band  X  1300 — 1800  A.,  and  is  antecedent 
to  the  formation  of  ozone  by  three-body  collisions 
involving  molecular  oxygen,  a  number  of  equations 
are  deduced  from  which  the  diurnal  variation  of  the 
amount  of  ozone  and  of  atomic  oxygen  at  heights 
greater  than  45  km.  may  be  determined.  Owing  to 
the  lack  of  precise  numerical  data  the  treatment  is 
approximate  and  the  conclusions  reached  are  of  a 
qualitative  nature.  It  is  probable  that  at  high  levels 
(about  80  km.)  atomic  oxygen  predominates  over 
molecular  oxygen  and  nitrogen,  and  that  the  con¬ 
centration  of  ozone  decreases  rapidly  with  height. 

F.  L.  Usher. 

Hydrogen-ion  concentration  of  rain  and  potable 
water.  M.  C.  Potter  (Nature,  1930,  126,  434X- 
435). — The  of  rain  water  obtained  in  collecting 

vessels  and  from  various  plants  varied  between  5-5 
-and  7-6;  the  pti  values  of  the  two  samples  were 
sometimes  identical  and  sometimes  not.  The  p„ 
values  of  potable  water  from  different  parts  of  England 
varied  between  5-0  and  9-0.  L.  S.  Theobald. 


Structure  of  the  chlorites.  L.  Pauling  (Pros. 
Nat.  Acad.  Sci.,  1930,  16,  578 — 582). — Oscillation  and 
Laue  photographs  of  penninite  and  clinochlore,  of 
composition  approximately  Al2Mg5Si3016(0H)8,  show 
the  structure  to  be  monoclinic,  2  mols.  in  the  unit 
cell,  a  5-2— 5-3,  b  9-2— 9-3,  c  14-3—14-4 ;  p  96°  50'. 
The  lattice  is  apparently  end-centred  on  (001),  space- 
group  C'i,-  The  crystals  normal  to  the  cleavage 
plane  consist  of  alternate  layers  of  mica,  of  com¬ 
position  varying  between  [Mg3AlSi3010(OH)»]~  and 
MgjAlAljjSiAolOHy-  and  brucite,  [Mg2Al("OH)6]' 
(cf.  this  vol.,  732).  This  leads  to  the  general  formula 
X„,Y4O10(OH)8,  where  X  and  Y  represent  ions  with 
co-ordination  numbers  6  and  4,  respectively,  and  m  is 
<£4  and  3>6,  but  is  usually  6  and  probably  never  as  low 
as  4,  as  this  would  give  the  composition  of  kaolinite 
which  has  a  different  structure.  Y4  varies  from  Si3Al 
(penninite  and  clinochlore)  to  Si^Ig,  (amesite),  and 
X6  from  Mg5Al  to  Mg4Al2  with  Fe 1  +  and  Mn++  some¬ 
times  partlyreplacing  Mg++,  and  Fe+S  replacing  Al+3- 
The  pseudohexagonal  character  is  explained  by  the 
resence  of  hexagonal  layers  of  tetrahedra  and  octa- 
edra,  whilst  the  presence  of  layers  not  held  together 
by  anion-cation  contact  explains  the  good  cleavage 
on  (001).  Calculated  and  observed  intensities  accur¬ 
ately  agree  with  this  structure.  C.  A.  Silberrad. 

Nuclei  containing  vanadium,  bleached  spots, 
and  bleached  zones  in  the  clay  slates  of  the 
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Saxony  Rotliegendes.  R.  Schreiter  (Z.  Deut. 
geol.  Ges.,  1930,  82,  41—47;  Chem.  Zentr.,  1930, 
i,  2533). — The  nuclei  contain  14-93%  V204  and  1-42% 
V,03.  The  formation  of  bleached  spots  is  attributed 
to  the  reducing  action  of  the  lower  oxide  of  vanadium. 
Small  quantities  of  uranium  are  probably  present. 

A.  A.  Eldridge. 

Volcanic  rocks  of  eastern  Algarve  (Portugal). 
P.  de  Sousa  (Compt.  rend.,  1930,  191,  59 — 61). — 
Consideration  of  the  nature  of  the  volcanic  rocks  in 
the  eastern  Algarve  region  leads  to  the  conclusion 
that  the  great  Swiss  upheaval  was  contemporaneous 
with  the  Lusitania-Spain-Morocco  subsidence,  and 
lienee  with  the  subsidence  south  of  Arrabida  and 
west  of  Algarve  and  Alemtejo.  H.  F.  Gillbe. 

Bianchite.  C.  Andreatta  (Atti  R.  Accad. 
Lincei,  1930,  [vi],  11,  760 — 769). — The  chemical  and 
optical  properties  of  a  new  white  mineral,  found  at 
Raibl,  are  described.  It  occurs  as  minute  incrust¬ 
ations  on  other  minerals,  and  corresponds  in  com¬ 
position  with  the  formula  FeS04,2ZnS04,18H20. 
Specimens  vary  somewhat  in  their  water  content, 
and  from  dehydration  experiments  evidence  is  found 
of  tho  existence  of  a  second  hydrate, 
FeS04,2ZnS04,2H20.  Over  a  considerable  range  de¬ 
hydration  is  reversible.  Dissolution  and  recrystallis¬ 
ation  of  bianchite  under  the  microscope  indicate  a 
monoelinic  habit  for  its  crystals.  F.  G.  Tryhorn. 

Tungsjten  ores  of  Galicia.  III.  Wolframites 
from  Juno,  Monte  Neme,  Casayo,  A.  Veiga,  and 
Vilacoba.  I.  Parga  and  A.  Arango  (Anal.  Fis. 
Qufm.,  1930,  28,  905 — 909). — Further  analyses  of 
Galician  tungsten  ores  are  given  ;  the  tungstic  oxide 
content  varies  from  74-94  to  75-98,  the  ferrous  oxide 
from  7-97  to  23-58,  and  manganous  oxide  from  0-12 
to  15-29%.  The  so-called  tantalum-niobium  residue 
is  almost  pure  niobium  pentoxide,  free  from  tantalum, 
and  containing  traces  only  of  titanium,  tin,  and 
tungsten.  H.  F.  Gillbe. 

Character  and  distribution  of  clays  in  Poland. 
S.  Malkowski  and  M.  Kowalski  (Trans.  Ceram. 
Soc.,  1930,  29,  142 — 145). — The  majority  of  the  clays 
are  similar  in  composition  to  the  kaolins  of  continental 
Europe.  The  results  of  chemical  and  mechanical 
analysis  and  the  m.  p.  of  the  clays  are  tabulated. 

R.  J.  Cartridge. 

Identity  of  crystalline  structure  of  cancrinite  of 
Monte  Somma  with  that  of  Mias  (Urals).  F. 
Zambonini  and  A.  Ferrari  (Atti  R.  Accad.  Lincei, 
1930,  [vi],  11,  782 — 788). — An  X-ray  examination  of 
a  crystal  of  cancrinite  from  Monte  Somma  gave  the 
values  c/a  0-401,  a  12-73  A.,  c  5-10  A.;  identical 
results  were  obtained  with  a  specimen  from  Mias. 
These  results  agree  satisfactorily  with  previous  gonio- 
metric  values.  The  volume  of  the  unit  cell  is  715-7  X 
10~24  c.c.  A  comparison  of  the  analyses  of  cancrinite 
from  various  sources,  taking  into  consideration  this 
value  for  the  volume  of  the  unit  cell,  leads  to  the 
formula  3(Na2,Ca)Al2Si208,(Na2,Ca)C03  for  this 
mineral.  A  slight  excess  of  carbonates  and  a  variable 
amount  of  water,  however,  are  usually  present. 

F.  G.  Tryhorn. 

Miargyrite  silver  ore  from  the  Randsburg 
district,  California.  E.  V.  Shannon  (Proc.  U.S. 


Nat.  Mus.,  1929,  74,  No.  21,  10  pp.). — Miargyrite. 
monoelinic,  Ag2S,Sb2S3,  is  described;  analytical  and 
crystallographic  data  are  recorded. 

Chemical  Abstracts. 

Mineralogy  and  geology  of  Cerro  Mercado, 
Durango,  Mexico.  W.  F.  Foshag  (Proc.  U.S. 
Nat.  Mus.,  1929,  74,  No.  23,  7  pp.). 

Chemical  Abstracts. 

Tholeiitic  phase  of  the  quartz-dolerite  magma 
of  central  Scotland.  F.  Walker  (Min.  Mag.,  1930, 
22,  368 — 376). — The  Permo-Carboniferous  quartz- 
dolerites  of  central  Scotland  are  usually  holocrystall- 
ine.  Two  intrusions  are  now  described  from  Dalmeny 
in  Linlithgowshire  and  Kinkell  in  Dumbartonshire  in 
which  the  rock  contains  a  fresh  glassy  base  together 
with  chlorophaeite.  Detailed  petrographical  descrip¬ 
tions  with  cnemical  analyses  are  given  of  these  rocks. 
The  residual  glass  is  of  acid  composition,  this  being 
opposed  to  the  conclusion  of  Fenner  (A.,  1929,  1162) 
on  the  crystallisation  of  a  basaltic  magma. 

L.  J.  Spencer. 

Moonstone  from  Ceylon  and  other  areas ; 
stability  relations  of  the  alkali-felspars.  E. 
Spencer  (Min.  Mag.,  1930,  22,  291 — 367). — Frag¬ 
ments  of  moonstone  of  gem  quality  are  abundant  in 
a  new  china-clay  pit  in  rotted  pegmatite  near  Amba- 
langoda,  south-wrest  Ceylon.  The  schiller  of  the 
moonstone  is  due  to  a  micropcrthitic  intergrowth 
with  mterlamination  of  soda-felspar  along  a  plane 
(13.0.5)  in  the  potash-felspar.  One  of  several  analyses 
of  the  moonstone  gave ;  Si02  65-42,  A1203  19-45, 
Fe,03  0-20,  MgO  0-12,  CaO  0-55,  Na20  4-61,  K20 
9-8"0,  ign.  loss  0-20=100-35%,  d  2-579.  Analyses  are 
also  given  of  schillerised  felspars  and  of  their  con¬ 
taining  rocks  from  Kandy  in  Ceylon,  Burma,  and 
Colorado.  The  density  and  optical  data  of  these 
felspars  show  a  regular  variation  with  the  chemical 
composition.  The  schiller  colour  and  the  micro- 
pertnitic  structure  are  destroyed  by  heating  the 
felspar  to  about  1050°,  and  at  the  same  time  the 
density  and  optical  constants  undergo  a  change.  The 
minute  structure  of  the  schillerised  felspar  is  brought 
out  by  heating  the  material  in  water  and  carbon 
dioxide  under  pressure;  and  in  some  natural  speci¬ 
mens  the  albite  lamell®  have  been  completely  removed 
by  selective  decomposition.  The  equilibrium  diagram 
of  the  potash-soda-felspars  is  discussed,  and  a  modi¬ 
fication  of  that  of  Vogt  and  Warren  is  suggested. 

L.  J.  Spencer. 

Origin  of  the  Wurttemberg  bean-ores.  E.  A. 
Ehmann  (Chem.  Erde,  1930,  6,  117—142). — The  piso- 
litic  iron  ores  of  the  Swabian  Alps  occur  in  association 
with  limestones,  of  which  they  are  the  residual 
products,  representing  “  fossil  laterites.”  Detailed 
analyses  are  given  of  the  ores  from  several  localities, 
and  of  the  portions  soluble  in  acids  of  various  con¬ 
centrations.  They  are  clayey  limonites,  and  the  clay 
material  is  not  simply  kaolin.  Analyses  are  also 
given  of  the  limestones  and  of  the  residue  left  when 
they  are  dissolved  in  acid.  The  amounts  of  iodine  in 
the  ores  and  in  the  associated  limestones  give  further 
indication  of  the  origin  of  the  ores.  The  White  Jura 
limestone  is  richer  in  iodine  (0-95  mg.  per  kg.)  than 
the  Muschelkalk  (0-26  mg.  per  kg.),  and  the  ores 
associated  with  the  former  are  correspondingly  richer 
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in  iodine  (0-32— 0-47  mg.  per  kg.)  than  those  (0-02 — 
0-11  mg.  per  kg.)  associated  with  the  Muschelkalk. 

L.  J.  Spencer. 

Mineral  constituents  of  the  conglomerates  of 
Diamantina,  Minas  Geraes,  Brazil.  F.  W. 
Freise  (Chem.  Erde,  1930,  6,  66—71). — The  diamond- 
bearing  conglomerates,  probably  of  Tertiary  age,  over- 
lying  Palaeozoic  quartzites,  itabirites,  and  phyllites, 
consist  largely  of  magnetite  (55%),  with  haematite, 
ilmenite,  quartz  (14%),  etc.,  and  are  cemented  by 
limonite  with  some  silica.  Gold  occurs  as  original 
grains  and  as  secondary  cementing  films.  Other  con¬ 
stituents  are  goethite,  pyrite,  pyrolusite,  senaite  (TiOa 
49-91,  FeO  25-44,  MnO  11-88,  PbO  12-01,  Zr02  0-68= 
99-92%),  cassiterite,  rutile,  and  chromite  (Cr203  37-66, 
AUO,  13-3S,  FeO  11-88,  MnO  1-54,  MgO  11-47,  CaO 
2-91,  Si02  20-15,  HaO  0-89=99-98%).  Only  three 
diamonds  have  been  found  by  the  author  actually  in 
the  conglomerate.  L.  J.  Spencer. 

Manganese  and  iron  enrichment  in  diluvial 
gravels  of  the  Marchfeld.  (Frl.)  G.  Schrecken- 
thal  (Chem.  Erde,  1930,  6,  51 — 59). — Certain,  beds 
are  cemented  with  manganese  oxide  and  others  with 
iron  oxide.  These  have  been  deposited  from  hydrogen 
carbonate  solutions  when  the  ground-water  stood  at 
a  higher  level.  L.  J.  Spencer. 

Sorption  of  potassium  in  clayey  sediments  in 
relation  to  the  formation  of  potash-mica  by 
metamorphism.  W.  Noll  (Chem.  Erde,  1930,  6, 
1 — 50). — Kaolin  takes  up  very  little  potassium  from 
a  potassium  carbonate  solution,  but  with  allophane 
clays  the  ratio  K>0  :  A1203  may  approach  1:3.  A 
sediment  which  had  taken  up  this  amount  of  potassium 
would  yield  muscovito  when  subjected  to  meta- 
morphism.  L.  J.  Spencer. 

Spanish  red-earths.  E.  Blanck  and  W.  Dor- 
peldt  (Chem.  Erde,  1930,  6,  60 — 65). — A  red-earth 
overlying  limestone  in  Valencia  province  is  described. 
Bulk”  analyses  and  analyses  of  the  acid  extract  and 
residue  are  given  for  the  limestone  and  for  the  red- 
carth.  L.  J.  Spencer. 

Organic  matter,  phosphorus,  and  vanadium 
contents  of  Black  Sea  deposits.  A  D.  Arch- 
angelski  and  E.  V.  Koptscheva  (Bull.  Acad.  Sci. 
U.S.S.R.,  1930,  205— 215).— The  relationship  be¬ 
tween  the  organic  matter  content  and  the  phosphorus 
and  vanadium  contents  of  the  Black  Sea  deposits  is 
discussed.  The  amount  of  phosphorus  present  varies 
inversely  with  the  amount  of  organic  matter  present, 
but  the  relationship  between  the  vanadium  content 
and  the  organic  matter  content  is  much  less  cloRr.  It 
is  concluded  that  the  origin  of  the  vanadium  present 
in  sea-water  is  terrestrial,  and  not  decaying  animal 
organisms.  A.  Freiman. 

Radioactivity  of  Esthonian  sulphide  muds.  A. 
Mickavitz  (Z.  anorg.  Chem.,  1930,  192,  105 — 112). — 
The  radioactivity  of  dried  curative  mud  from  Arens- 
burg  and  Hapsal  has  been  found  to  be  about  half 
that  of  an  equal  weight  of  potassium  chloride,  and  to 
be  reduced  by  ignition.  R.  Cuthill. 

Red-earth-like  soils  on  limestones  in  central 
Germany.  G.  Maurmann  (Chem.  Erde,  1930,  6, 
77 — -116). — Bulk  analyses  and  analyses  of  the  acid 


extracts  are  given  of  the  Muschelkalk,  of  red  and 
yellow  weathering  products  in  the  crevices  of  the 
rock,  and  of  the  reddish  and  reddish-brown  layer 
beneath  the  humus  covering.  These  show  a  similarity 
in  composition  to  the  red-earth  of  southern  Europe. 

L.  J.  Spencer. 

Relationship  of  climatic  and  geological  factors 
to  the  composition  of  soil  clay  and  the  dis¬ 
tribution  of  soil  types.  E.  A.  Crowther  (Proe. 
Roy.  Soc.,  1930,  B,  107,  1 — 30). — Existing  data  for 
soil  groups  in  the  U.S.A.  havo  been  re-examined  to 
trace  the  effects  of  rainfall,  temperature,  and  geological 
grouping  on  soil  formation.  The  ratio  Si02  :  A1,03 
in  the  clay  fraction  decreases  with  increase  in  rainfall, 
and  increases  with  rise  of  temperature.  The  cor¬ 
relation  between  rainfall  and  temperature  in  the 
agricultural  areas  of  the  U.S.A.  explains  previous 
failures  to  demonstrate  any  influence  of  the  latter. 
Lysimeter  experiments  at  Rothamstcd  suggest  that 
the.  effects  of  rainfall  and  temperature  on  clay  form¬ 
ation  are  due  to  their  influence  on  drainage  through 
the  soil.  The  ratio  of  silica  to  alumina  is  lowest  for 
clays  in  sedentary  soils  from  igneous  rocks,  and  highest 
in  young  soils  from  sediments  exposed  to  reworking 
in  water.  Weathering  in  dry  regions  in  the  presence 
of  soluble  silicates,  or  in  wet  regions  where  the  parent 
material  has  been  exposed  to  the  dissolved  silica  in 
river  water,  leads  to  the  formation  of  highly  siliceous 
clays.  G.  F.  Marrian. 

Weathering  and  soil  formation  in  tropical  high 
altitudes. .  M.  W.  Senstitjs  (Proc.  Amer.  Phil.  Soc., 
1930,  69,  45 — 97). — Podsolisation  takes  place  in  much 
the  same  way  as  in  the  lowlands  of  middle  altitudes. 
The  mechanism  of  the  process  is  discussed. 

Chemical  Abstracts. 

Brown-earths  as  a  transition  stage  of  tropical 
red-earths  and  laterite.  R.  Albert  (Z.  Pflanz. 
Diing.,  1930,  18A,  1 — 5). — Analysis  of  certain  brown 
Cameroon  soils  show  these  closely  to  resemble  the 
brown  earths  of  Ramann.  Evidence  is  advanced  that 
the  transition  of  these  soiis  to  red-earths  is  merely  a 
matter  of  time.  A.  G.  Pollard. 

Mineralogical  investigations  of  certain  soils  of 
the  Akhmangansk  plateau  in  Armenia.  Z.  N. 
Nehova  (Bull.  Acad.  Sci.  U.S.S.R.,  1930,  157— 
175). — A  study  of  the  mineralogical  character  of 
certain  Armenian  soils,  which  are  all  of  the  same 
nature.  They  consist  mainly  ,  of  hypersthene  (up  to 
80%),  with  certain  admixtures,  the  character  of  which 
is  also  constant.  A.  Freiman. 

Orientation  of  kamacite  in  meteoric  irons.  J. 
Young  (Min.  Mag.,  1930,  22,  3S2 — 385). — Three 
systems  of  kamacite  are  associated  with  each  of  the 
four  triad  axes  of  the  octahedrite,  giving  in  all  a 
complex  grouping  of  twelve  systems  of  kamacite. 

L.  J.  Spencer. 

Origin  of  meteorites.  F.  Paneth  (Z.  Elektro- 
chcm.,  1930,  36,  727— 732).— Study  of  the  helium 
and  radium  contents  of  a  number  of  meteorites,  in 
conjunction  with  astrophysical  considerations,  leads 
to  the .  conclusion  that  meteorites  are  derived  from 
the  mixture  of  elements  in  the  sun,  and  that  the 
oldest  are  of  roughly  the  same  age  as  the  earth. 

H.  F.  Gillbe. 
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Isthilart  meteorite.  E.  II.  Duci.oux  and  F. 
Pastore  (Rev.  fac.  cienc.  quim.  La  Plata,  1930,  6, 
13—26). — The  metallic  portions  contained  Fe  87-69 — 
87-97,  Ni  8-59,  S  2-18%,  and  smaller  quantities  of 
cobalt,  manganese,  chromium,  titanium,  and  phos¬ 
phorus.  The  non-metallic  portion  contained  SiO, 
44-25,  FeO  13-37,  MgO  24-39,  A1,03  4-21,  CaO 
2-42%,  with  smaller  quantities  of  nickel,  sodium, 


sulphur,  manganese,  titanium,  iron,  cobalt,  and 
phosphorus.  Chemical  Abstracts. 

Rock-strata  gases  of  the  Cripple  Creek  district, 
Colo.,  and  their  effect  on  mining.  E.  H.  Denny, 
K.  L.  Marshall,  A.  C.  Fieldner,  A.  H.  Emery,  W.  P. 
Yant,  and  W.  A.  Selvig  (U.S.  Bur.  Mines,  Bull.  317, 
1930,  66  pp.). 


Organic  Chemistry. 


Decomposition  of  methane,  ethane,  and  ethyl¬ 
ene  by  an  electric  arc.  0.  Fujio  (Bull.  Chem.  Soc. 
Japan,  1930,  5,  249 — 260). — The  decomposition  of 
these  hydrocarbons  in  the  electric  arc  was  investigated 
with  different  spark  voltages  and  a  number  of  gas 
velocities.  Carbon,  hydrogen,  acetylene,-  ethylene, 
and  ethane  are  produced  from  methane,  and  the  rate 
of  decomposition  is  inversely  proportional  to  the  gas 
velocity;  the  production  of  acetylene  remains 
constant,  being  about  30%  of  the  decomposition 
products,  whilst  cthylone  and  ethane  are  produced 
in  smaller  amounts  at  higher  spark  voltages.  Ethylene 
yields  carbon,  hydrogen,  acetylene,  and  methane,  tho 
percentage  amount  of  the  latter  increasing  with  the 
gas  velocity,  whilst  that  of  hydrogen  and  methane 
decreases.  Ethane  yields  tho  same  products. 
Quantitative  values  of  the  decomposition  mixtures 
are  tabulated  in  each  case  and  the  significance  of  the 
results  is  discussed.  H.  I.  Downes. 

Electrosynthesis  of  hydrocarbons.  II.  L.  Ber- 
siejo  and  L.  Blas  (Anal.  Fis.  Quim.,  1930,  28,  706 — 
<08;  cf.  A.,  1929,  775). — Butane  is  obtained  pure 
and  in  good  yield  by  the  electrolysis  of  saturated 
zinc  propionate  solution  with  a  mercury  cathode  and  a 
platinum  anode  at  a  temperature  not  above  20°  with 
a  current  density  of  0-1  amp.  per  cm.2  The  side 
reactions  which  occur  with  alkali  salts  are  completely 
avoided.  R.  K.  Callow. 

y-Methylheptane.  (Mlle.)  H.  van  Risseghem 
(Bull.  Soc.  chim.  Belg.,  1930,  39,  369—373).— 
Methylethylbutylcarbinol  (Konowalov,  A.,  1902,  i, 
336),  obtained  by  interaction  of  methyl  ethyl  ketone 
with  magnesium  n-butyl  bromide,  is  dehydrated  by 
p-toluenesulphonic  acid  to  a  mixture  of  octenes  which 
on  hydrogenation  in  presence  of  platinum-black 
gives  y-methylheptanc,  b.  p.  119°,  di5  0-7095,  n',,a 
1*3990  (cf.  Levcne  and  Taylor,  A.,  1923,  i,  81).  The 
values  of  n15  for  other  lines  are  given  and  a  number  of 
derived  constants  calculated.  H.  A.  Piggott. 


Mechanism  of  thermal  decomposition  of  nor¬ 
mal  olefines.  R.  V.  Wheeler  and  W.  L.  Wood 
(J.C.S.,  1930,  1819 — 1828). — The  thermal  decomposi¬ 
tion  of  ethylene,  propylene,  and  tho  two  non-branched- 
chain  butylenes  has  been  effected  at  temperatures 
ranging  from  650°  to  900°  with  the  gases  both  stream¬ 
ing  and  static  in  each  case.  Analyses  of  the  products 
suggest  that  the  principal  primary  reactions,  common 
to  all,  are  the  formation  of  either  the  two-carbon 
°r  the  four-carbon  (or  of  both)  atom  members  of 
the  olefine  series:  2C2H4 — >-C4H8  (I);  2C3H8 — >■ 
C2H4+C4H8  (II);  C4H8 — >-2C2H4  (HI).  Reaction 


I  is  a  true  polymerisation,  but  the  mechanisms  of  II 
and  III  arc  obscure. 

Rapidly  following  the  formation  of  butylene  is 
the  secondary  decomposition  (dehydrogenation)  to 
butadiene  (with  butylene  this  is  a  primary  mode  of 
decomposition);  In  the  presence  of  hydrogen 
(liberated  during  secondary  reactions),  the  olefines 
decompose  through  the  scission  of  the  carbon  chain 
at  the  last  C-C  linking,  forming  radicals  which,  by 
hydrogenation,  produce  methane  and  the  next  lower 
olefine  :  CIL-CHrCH., — y-CIf-*+-CIi:CHZ2.CH.-f 

ch2:ch,  ;  ch3*ch2-ch:ch2 — >ch3*+-gh2-ch:gh, 

^i>CH4+CH3-CH:CH2. 

Butadiene  and  the  lower  olefines  arc  always  present 
in  the  early  stages  of  decomposition.  Ethylene  and 
butylene  combine  in  equimolecular  proportions  to 
produce  eyefohexene ;  similarly,  propylene  and 
butylene  combine  with  butadiene  to  form  substituted 
hydroaromatic  hydrocarbons.  These  lose  hydrogen 
at  higher  temperatures,  giving  benzene  and  its 
homologues.  R.  J.  W.  Le  Fevre. 

Density  of  gaseous  propylene.  W.  R.  Ormandy 
and  E.  C.  Craven  (J.S.C.I.,  1930,  49,  374— 376t).— 
Propylene  prepared  by  the  dehydration  of  isopropyl 
alcohol  contains  heavy  impurities  which  can  largely 
be  removed  by  passing  the  gas  through  liquid  hydro¬ 
carbons.  ■  The  density  of  the  propylene  so  purified,  or 
as  distilled  from  liquid  propylene,  was  found  to  be 
21-20  (0=16). 

Autocatalysis.  I.  L.  Kondakov  (Chem.  Listy, 
1930,  24,  293 — 297,  317 — 320). — The  polymerisation 
of  butadienes  is  supposed  to  be  catalysed  by  a  hypo¬ 
thetical  unstable  dimeridc,  possessing  numerous 
cthylenic  linkings,  the  terminal  atoms  exhibiting  a 
specific  electronic  arrangement.  R.  Truszkowski. 

Attempted  preparation  of  geometrical  isomer- 
ides  of  n-A^-hexene  by  means  of  crotyl  bromide: 
(Mlle.)  H.  van  Risseghem  (Bull.  Soc.  chim.  Belg., 
1930,  39,  349 — 368). — It  was  expected  that’  the 
interaction  of  crotyl  bromide  with  magnesium  methyl 
bromide  would  yield  the  geometrical  isomerides  of 
»-Afi-hexene.  The  product,  however,  differs  from  that 
of  dehydration  of  «-hexan-|3-ol  (A.,  1926,  1224)  only 
in  density,  and  this  apparently  due  to  insufficient 
purification.  Its  properties  are  not  changed  by  the 
action  of  hydrochloric  acid,  or  of  bromine  in  sunlight, 
and  the  hydrocarbons  prepared  by  the  two  methods 
do  not  interact.  As  by-products  aro  obtained 
y-methyl-Aat-heptadiene,  b.  p.  113-5 — 115-5°,  (V*  0-7359, 
nU  1-4267,  A^-octadiene,  and  y-methyl-A“-penteno 
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(contained  in  a  fraction,  b.  p.  51 — 55°,  d'/  0-6826); 
the  first  was  identified  by  hydrogenation  to  y-methyl- 
heptanc  and  by  oxidation  to  formic,  acetic,  and 
methylsuccinic  acids  ;  the  second  on  hydrogenation 
gave  n- octane.  y-Methyl-Att-pentene  was  identified 
by  hydrogenation  to  y-methylpentane  (A.,  1921,  i, 
489)  and  by  conversion  of  its  dibromide,  b.  p.  191 — 
195°,  into  an  acetylenic  hydrocarbon  capable  of 
forming  a  copper  salt ;  it  appears  to  be  derived  from 
mcthylvinylbromomethane  contained  in  the  crotyl 
bromide  used  (due  to  its  preparation  by  the  action 
of  hydrogen  bromide  on  aqueous  methylvinylcarbinol). 

H.  A.  Piggott. 

Polymerisation  and  thermal  decomposition  of 
acetylene.  P.  Scitlapfer  and  M.  Brunner  (Helv. 
Chim.  Acta,  1930,  13,  1125 — 1151). — Polymerisation 
of  acetylene  begins  at  300°,  whilst  the  uncatalysed 
spontaneous  decomposition  occurs  only  above  500°. 
Polymerisation  in  glass  vessels  is  accompanied  by  a 
fall  in  pressure  which  can  be  used  as  an  approximate 
measure  of  the  reaction  velocity ;  at  420°,  the  pressure 
falls  110  mm.  after  30  min.  and  590  mm.  after  5  hrs. 
The  velocity  increases  rapidly  with  rise  in  temper¬ 
ature  ;  at  550°  it  is  so  rapid  that  it  could  not  be 
measured  by  the  authors’  procedure.  Polymerisation 
proceeds  in  the  homogeneous  phase  and  the  reaction 
is  probably  bimolecular  (cf.  Pease,  this  vol.,  58).  The 
fall  in  pressure  is  retarded  greatly  by  the  presence  of 
iron  powder  or  carbon  (from  acetylene). 

The  region  of  temperature  and  pressure  in  which  the 
explosive  spontaneous  decomposition  of  acetylene 
occurs  has  been  determined.  Polymerisation  occurs 
solely  at  530°  and  pressures  below  2-5  atm.,  but  at 
higher  temperatures  deflagration  takes  place  under 
much  lower  pressures  ( e.g .,  700°/0-6  atm.).  The 
addition  of  carbon  and  iron  powder  catalyses  the 
relatively  slow  non-explosive  decomposition,  but 
retards  the  deflagration.  Thus,  in  presence  of  the 
above  substances  no  explosion  occurs  at  590°  and 
1960  and  2400  mm.,  respectively,  whilst  in  their 
absence,  deflagration  takes  place  at  590°/1000  mm. 
Iron  oxides  act  similarly.  Impurities  which  are 
usually  present  in  commercial  acetylene  have  no 
noticeable  effect  on  the  spontaneous  decomposi¬ 
tion.  The  presence  of  small  amounts  of  oxygen  (or 
air)  causes  a  large  fall  in  the  temperature  at  which 
deflagration  occurs ;  with  increasing  oxygen  content, 
the  explosive  decomposition  diminishes  in  favour  of 
the  spontaneous  ignition  (oxidation).  H.  Burton. 

Compounds  of  iodoform,  bromoform,  and 
chloroform  with  quaternary  and  ternary  salts. 
IV.  W.  Steinkopf  and  H.  Teichmann  (J.  pr.  Chem., 
1930,  [ii],  127,  337 — 356). — The  “  triethylsulphonium 
hydroxide-iodoform  ”  compound,  m.  p.  126°,  of 
Bayer  (G.P.  97,207)  is  readily  formed  in  cold  alcoholic 
solution,  but  is  actually  2SEt3I,3CHI3 ;  it  may  also 
be  prepared  from  the  sulphonium  iodide  and  by 
recrystallisation  of  the  1 : 1  compound  from  alcohol. 
It  is  considered  that  compounds  of  the  type  base- 
iodoform  are  incapable  of  existence.  The  follow¬ 
ing  new  compounds  are  described  : 
NPli(CH2Ph)Et,I,CHI3,  m.  p.  120°  [previously  in- 
correctly"  described  (A.,  1926,  829)  as  the  2 : 3 
compound];  NPh(CH2Ph)Et,I,CHBr3,  m.  p.  114— 


116°;  NPh(CH„Ph)EtJ,CHCl3,  m.  p.  105°; 
N(CH2Ph)2Me2I,CHBr3,  m..p.  108°; 
2NH(CH2Ph)3I,3CHBr3,  m.  p.  82°  (sealed  tube); 
AsPh(CH2Ph)Et2I,CHI3,  m.  p.  122°  (both  from 
quaternary  iodide  and  hydroxide) ; 
AsPh(CH2Ph)Et2I,CHBr3,  m.  p.  113°; 
AsPh2(CH2Ph)EtI,CHI3,  m.  p.  101—108°  (partly  de¬ 
composed  by  recrystallisation) ; 
AsPh,(CH2Ph)EtI,CHBr3,  decomp.  140—160°  (sealed 
tube)”;  SEt,I,CHBr3,  m.  p.  98—100°  (2  :  3  compound 
could  not  be  obtained) ;  SMe3I,2CHI3,  m.  p.  157“ 
(decomp.);  SMe2EtI,2CHI3,  m.  p.  136°  (cf.  Bayer, 
loc.  cit.) ;  SMe,EtI,CHBr3,  m.  p.  35 — 40° ; 
NMe3(CH2*CH2-0H)I,3CHI3,  m.  p.  195°  (from  free 
base).  Iodoform  and  betaine  give  trimethylamino- 
acetic  acid  hydriodide,  m.  p.  240—241°  (decomp.), 
also  obtainable  from  the  base  and  hydriodic  acid. 
The  preparation  of  phenylbenzyldicthylarsonim 
iodide,  m.  p.  149°,  from  phenyldiethylarsine,  di- 
phenylbenzylethylarsonium  iodide,  m.  p.  178°,  from 
diphenyletliylarsine,  and  improvements  in  the 
preparation  of  phenylbenzyldiethyl-,  m.  p.  120°,  and 
dibenzyldimethyl-ammonium  iodide,  m.  p.  193°, 
are  recorded.  The  preparation  of  tri  benzyl  -  a-propyl- 
ammonium  iodide  from  tribenzylamine  (A.,  1926, 
829)  could  not  be  repeated  ;  its  existence  and  that  of 
its  iodoform  compound  are  therefore  doubtful. 

H.  A.  Piggott. 

Bivalency  of  carbon.  IV.  Halogen  displace¬ 
ments  from  s-tetra-bromo-  and  -chloro-ethane 
and  tri-bromo-  and  -chloro-ethylene.  A.  M. 
Ward  (J.C.S.,  1930,  2143—2148;  cf.  this  vol., 
612). — Bromine  is  not  displaced  from  tribromo- 
ethylene  by  ethyl  alcohol  alone;  in  presence  of 
sodium  hydroxide  or  ethoxide  the  reaction  is  bi¬ 
molecular,  the  velocity  coefficient  being  the  same 
whether  hydroxide  or  ethoxide  is  used,  viz.,  4-08  xlO"5 
at  15°,  and  184x10-®  at  25°.  Similarly,  tetra- 
bromoethane  is  stable  in  alcoholic  solution,  but  iu 
presence  of  sodium  hydroxide  or  ethoxide  one 
bromine  atom  is  displaced  instantaneously  with  the 
formation  of  tribromoethylene  (cf.  Gowing-Scopes, 
A.,  1914,  ii,  779),  which  then  behaves  as  above,  the 
values  of  k  being  slightly  different,  possibly  on  account 
of  the  production  of  the  tribromoethylene  in  a  purer 
form.  Tetrachloroethane  and  trichloroethylene  be¬ 
have  similarly  but  are  less  reactive.  The  bimolecular 
nature  of  the  reaction  necessitates  some  modific¬ 
ation  of  the  mechanism  proposed  by  Lawrie,  viz.: 
CBr2:CHBr — xHBr+CBr„:C  (A.,  1907,  i,  3 ;  cf.  Nef, 
A.,  1898,  i,  102;  1900,"  i,  20);  the  necessity  of 
postulating  an  intermediate  stage  renders  the  kinetic 
results  valueless  as  a  means  of  distinguishing  between 
dibromoacetylidene  and  dibromoacetylene  as  the 
end-product.  H.  A.  Piggott. 


their  interpretation  by  the  synionic  theory.  A. 
Kirrmann  and  [in  part]  J.  Grard  (Bull.  Soc.  chim., 
1930,  [iv],  47,  834 — 847). — ay-Dibromopropene  with 
magnesium  phenyl  bromide  yields  50%  of  y-bromo- 
allylbenzene,  b.  p.  106 — 107°/12  mm.,  df  1-3418,  »! 
1-5629;  with  magnesium  methyl  bromide  the  reaction 
gives  about  30%  of  ethane  containing  a  little  methane, 
about  o%  of  erythrene,  a  pentene  (yielding  a  dibromo- 
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pentane,  b.  p.  62— 63°/14  mm.,  160— 177°/760  mm., 
dn  1-66,  7i-1  1-5066),  bromobutene,  b.  p.  92 — 94°, 
d'~  1-23,  n"  1-45,  octadiene,  b.  p.  118 — 120°,  d"  0-748, 
»17  1-4292,  and  a  hydrocarbon,  C10H18  or  Ci0H,8, 
b.  p.  70— 80°/12  mm.,  d*‘  0-808,  ri»  1-4618.  With 
magnesium  etlij-l  bromide,  30%  of  hcptene,  b.  p. 
94— 96°,  d15  0-701,  w15  1-406,  together  with  a-bromo- 
A0-pentene,  b.  p.  116—120°,  d1'1  1-254,  un  1-4624,  is 
obtained.  Magnesium  propyl  bromide  yields  about 
5%  of  hexane,  b.  p.  66—70°,  »“  1-3825,  47%  of 
A*-nonene,  b.  p.  144 — 146°,  d,a  0-732,  n's  1-4212 
(dibromidc,  b.  p.  119— 120°/12  mm.,  d"  1-41,  nn 
1-4988),  together  with  a  hydrocarbon,  C^H^,  b.  p. 
83 — 88°/13  mm.,  dis  0-778,  w18  1-447  (tetrabromide, 
b.  p.  170 — 180°/2  mm.),  and  a  hydrocarbon,  b.  p. 
125— 135°/13  mm.,  d'1  0-803, •»".  1-471).  Similarly, 
cty-dibromo-P-methylpropene  and  magnesium  ethyl 
bromide  yield  about  30%  of  an  octene,  b.  p.  118 — 121°, 
0-733,  1-4182,  a  bromohexene,  b.  p.  39°/13  mm., 

143°/760  mm.,  d1'  1-224,  ri-'  1-4677,  and  a  bromo- 
decadiene,  b.  p.  96 — 100°/13  mm.,  r/13  1-119,  »“  1-487. 
aa-Dichloro-A®-propene  with  magnesium  propyl 
bromide  gives  25%  of  chlorohexene  (this  vol.,  735) 
together  with  hexene,  A8-nonene,  and  about  35%  of 
dodecadiene.  Epichlorohydrin  yields  the  same 
products,  but  very  little  chlorohexene  and  more 
dodecadiene.  Bromopropene,  bromobutene,  butyl¬ 
ene  oxide,  and  a-bromo-A°-heptene  do  not  react 
with  magnesium  methyl  iodide.  Since  therefore  the 
linear  vinyl  bromides  do  not  react  with  Grignard 
reagents,  the  formation  of  the  linear  hydrocarbon 
CHR:CH-CH2R  as  principal  product  from  C3H,jX2 
cannot  be  attributed  to  the  consecutive  reaction 
CH2R-CH:CHX+BMgBr— >CH2R-CH:CHR. 

R.  Brightman. 

p-Dibromides  and  trimethylene  hydrocarbons. 
R.  Lespieau  (Bull.  Soc.  chim.,  1930,  [iv],  47,  847 — 
857). — a-Bromo-A0-pentene  when  repeatedly  saturated 
with  hydrogen  bromide  at  —15°  and  afterwards 
heated  at  100°  for  5  hrs.  yields  fractions,  (A)  b.  p. 
61— 62°/15  mm.,  (B)  b.  p.  75— 76-5°/12  mm.,  and 
(C)  b.  p.  68 — 72°/15  mm.,  in  the  proportion  10 : 10 : 1, 
together  with  33  %  of  unchanged  bromide.  Fraction  A , 
1).  p.  178°/750  mm.,  consists  of  Py-dibromopentane  with 
traces  of  ap-dibromopentane,  since  the  A®-pentinene 
obtained  with  alcoholic  potassium  hydroxide  contains 
traces  of  the  true  acetylene.  With  zinc  dust  it  yields 
a  hydrocarbon,  CgH^,  b.  p.  35-5 — 36-2°,  d*  0-6504, 
n  1-37965.  Fraction  (C)  consists  mainly  of  t*p-di- 
bromopentane,  and  fraction  (B)  of  ay-dibroino- 
pentane,  which  with  zinc  and  alcohol  yields  ethyl- 
trimethylene,  b.  p.  34-5°/743  nun.,  da  0-6738,  nD 
1-3785.  After  oxidation  with  potassium  permangan¬ 
ate  to  eliminate  pentenes  the  residual  oil  (three  fifths 
of  original)  had  b.  p.  35 — 75°/765  mm.,  <l3‘  0-6764, 
»  1-3789. 

[With  Joyal.] — Afi-Pentene-S-ol  with  phosphorus 
tribromide  yields  a  bromide,  CHMelCH-CHMeBr, 
b.  p.  65— 67°/125  mm.,  d1'  1-2312,  «„  1 -4752,  converted 
by  hydrogen  bromide  at  —15°  and  heating  for  5 
hrs.  at  100°  into  a  dibromide,  b.  p.  72 — 75°/22  mm., 
d' 9  1-6654,  n0  1-5032,  which  with  zinc  and  alcohol 
yields  1  :  2-dimethyltrimethylene,  b.  p.  33-75 — 34-5°, 
da  0-6635,  n  1-3771.  After  oxidation  to  remove 
pentenes  the  residual  oil  had  b.  p.  34 — 35°,  d  0-6683, 


nD  1-378.  Examination  of  the  Raman  spectra  indicates 
that  about  40%  of  pentenes,  probably  A^-pentene,  is 
present  in  the  original  sample. 

When  saturated  with  hydrogen  bromide  at  —20° 
and  heated  at  100°  for  5  hrs.,  cinnamyl  bromide  yields 
ay-dibromo-a-phenylbutane,  b.  p.  142°/10  mm.,  d~‘ 
1-632,  nD  1-5935,  converted  by  zinc  and  alcohol  into 
an  oil,  b.  p.  64 — 65°/16  mm.,  dm  0-9328,  from  which 
phrnyltrimelhylene,  b.  p.  60 — 61°/13  mm.,  170-5°/ 
760  mm.,  du  0-9397,  ria  1-5312,  after  oxidation  of 
olefinic  impurities  with  permanganate,  is  obtained. 
The  crude  oil  contains  a  little  allyibenzene,  a  crystall¬ 
ine  product,  ClgH20Br2,  m.  p.  145 — 146°  [yielding  with 
silver  acetate  in  acetic  acid  an  acetin,  m.  p.  86-5 — 
88°,  and  on  hydrolysis  a  glycol,  C18H20(OH)2,  in.  p. 
178 — 180°],  and  a  non-volatile  residue.  When  heated 
with  alcoholic  potassium  hydroxide  at  100°  for 
8  hrs.,  at  120°  for  4  hrs.,  and  at  170°  for  1  hr.  allyl- 
benzene  is  completely  isomerised  to  propenylbenzene. 
In  contrast  to  allyibenzene  and  propenylbenzene. 
phenyltrimethylenc  yields  hydrogen  bromide  with 
bromine.  When  cooled  in  liquid  air  the  three  hydro¬ 
carbons  congeal,  giving  products  of  approximate 
m.  p.  —40°,  —20°,  and  —31°,  respectively.  In  view 
of  the  different  results  obtained  with  cinnamyl 
bromide  and  P-bromo-Av-pentene  it  is  probable  that 
the  addition  of  hydrogen  bromide  is  determined  by  the 
nature  of  the  radicals  linked  to  the  -CHICH-  group. 

R.  Brigiitman. 

Reactivity  of  alkenyl  halides  of  the  types 
CH2:CH-[CH4,-X  and  CHyCHiCH-fCH^-X.  A. 
Juvala  (Ber.*  1930,  63,  [£],  1989— 2009).— The  rate 
of  reaction  of  the  halide  with  potassium  iodide  in 
acetone  is  measured  at  15°;  the  reaction  mixture  is 
poured  into  crushed  ice,  chloroform,  and  concentrated 
hydrochloric  acid  and  titrated  with  0-005Ar-potassium 
iodate  until  the  chloroform  becomes  colourless.  The 
addition  of  bromine  is  studied  in  carbon  tetrachloride 
in  the  absence  of  light;  the  excess  of  bromine  is 
determined  by  addition  of  potassium  iodide  and 
titration  of  the  liberated  iodine.  The  velocities  of 
reaction  of  the  halides  CH2.’CH*[CH,]n-Br, 
CH2:CH-[CH2)„-C1,  and  CH3-CH:CH-[CH2j,i-Br  with 
potassium  iodide  follow  the  “  saw-tooth  ”  rule;  the 
proportional  maxima  follow  the  odd  and  the  corre¬ 
sponding  minima  the  even  values  of  n.  Comparison 
of  the  velocities  of  reaction  of  the  chlorides  with  those 
of  the  corresponding  saturated  chlorides  shows  that 
the  former  substances  react  the  more  rapidly  and  that 
the  difference  is  most  marked  when  =  1.  For  the 
same  values  of  n,  the  maxima  for  the  rates  of  reaction 
of  halides  with  potassium  iodide  correspond  with  the 
minima  for  the  hydrolysis  of  esters, 
CH2:CH-[CH2],i-0-C0-R,  in  acid  solution.  The  rates 
of  addition  of  bromine  to  the  halides 
CH2:CH-[CH2]„-Br,  CH2:CH-[CH,]„-C1,  and 
CHyCHICH-fCHj],, -Br  increase  as  n  increases  and  the 
maxima  correspond  with  minima  observed  in  the 
hydrolysis  of  esters  CH2;CH-[CH2]„-0-C0-R  in  alkaline 
solution.  If  in  the  halides  CH3-CH!CH-[CH2]„Br  the 
terminal  group  CHICHI  appears  instead  of  the  CH2! 
group,  the  rate  of  reaction  with  potassium  iodide  is 
greater  if  n=0  but  smaller  when  n  =  1 ;  in  the  case 
of  the  addition  of  bromine,  the  change  causes  an 
increase  in  the  rate  whether  n  =0  or  1 .  The  bromides 
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CH21CH-[CH2]„-Br  react  more  rapidly  than  the  corre¬ 
sponding  chlorides  with  potassium  iodide  or  bromide. 

The  halides  are  prepared  by  the  cautious  addition 
of  the  alcohol  (3  mols.)  and  pyridine  (2/3  mol.)  to 
phosphorus  trihalide  (1  *2  mols.).  The  mixture  is  dis¬ 
tilled.  The  crude  distillate  is  neutralised  with  dilute 
potassium  hydroxide,  washed  with  water,  dried  over 
calcium  chloride,  and  fractionally  distilled.  The  fol¬ 
lowing  constants  aro  recorded  :  vinyl  bromide,  b.  p. 
16°/758  mm.,  dg  1-5725;  allyl  bromide,  b.  p.  70-5°/ 
757  mm.,  df  T4083;  allyl  chloride,  b.  p.  44-8°/754 
mm.,  df  0-9267,  w'fj  1-40950;  Av-buten-a-ol,  b.  p. 
112-5— 113-5°/748  mm.,  df  0-S475,  Wg  1-42240,  ob¬ 
tained  by  addition  of  ether  and  allyl  bromide  to  mag¬ 
nesium  turnings,  trioxymethylene,  and  a  trace  of 
iodine;  Ar-bulenyl  bromide,  b.  p.  98-5 — 99-0° /758 
mm.,  25d/40-5mm.,  df  1-3230,  nf  1-46215 ;  Ar-butenyl 
chloride,  b.  p.  75°/773  mm.,  df  0-9211,  1-42330; 

A5-penten-a-ol,  b.  p.  141-0— 141 -5°/758  mm.,  df 
0-8457,  1-43085 ;  As-pentenyl  bromide,  b.  p.  126°/ 

763  mm.,  56775  mm.,  df  1-2581,  <  1-46397; 
A s-penlcnyl  chloride,  b.  p.  103-5 — 104°/773  mm., 
36-5761  mm.,  df  0-9125,  nf  1-42973;  a-bromo-An- 
propene,  b.  p.  59-0 — 61-0°/752  mm.,  df  1-4133, 
n’f  1-45193;  a-bromo-A^-butene,  b.  p.  103—104°/ 
762  mm.,  df  1-3331,  rif,  1-47638.  H.  Wren. 

Highly-  polymerised  compounds.  XL  IV. 
Polyvinyl  bromide.  H.  Staudinger,  M.  Brunner, 
and  W.  Feist.  XLV.  as-Polydichloroethylene. 
H.  Staudinger  and  W.Feist  (Helv.  Chim.  Acta, 
1930,  13,  805—832,  832— 842).— XLIV.  Vinyl  brom¬ 
ide  polymerises  much  more  readily  in  sunlight  than 
in  the  dark ;  the  product  obtained  is  less  soluble  in 
benzene,  tetrachlorocthano,  broniobenzene,  dioxan, 
and  tetrahydronaphthalcno  than  arc  those  similarly 
formed  in  presence  of  solvents  such  as  ether  or  benzene. 
Polymerisation  also  occurs  by  ultra-violet  irradiation 
(cf.  Plotnikov,  A.,  1922,  i,  419);  this  is  retarded  by 
pure  oxygen.  Polyvinyl  bromide  is  not  homogeneous, 
but  consists  of  a  mixturo  of  products  of  varying 
degrees  of  polymerisation  (cf.  Ostromisslenski,  A., 
1916,  i,  273;  Flumiani,  A.,  1928,  836).  Mol.  wt. 
determinations  are  not  possible  owing  to  the  sparing 
solubility  of  polyvinyl  bromide  in  cold  solvents  and 
the  ready  decomposition  which  occurs  in  hot  solvents ; 
when  the  bromide  is  heated  in  absence  of  a  solvent, 
elimination  of  hydrogen  bromide  takes  place  and  the 
monomeric  bromide  is  not  produced.  Treatment  of 
polyvinyl  bromide  with  zinc  dimethyl  in  xylene  at 
100 — 140°  affords  a  hydrocarbon,  (C5Hs)r,  which 
differs  from  caoutchouc  in  being  less  unsaturated. 
The  hydrocarbon  resembles  cyclocaoutchouc  (A,, 
1926,  840);  when  treated  with  ozone,  lrevulic  or 
methylsuccinic  acid  is  not  produced.  Zinc  diethyl 
and  polyvinyl  bromide  in  xylene  at  50 — 160°  afford 
a  hydrocarbon,  (C6H10)I. 

Reduction  experiments  indicate  that  the  poly¬ 
merised  product  is  a  mixturo  of  long  straight-chain 
compounds.  Thus,  reduction  with  zinc  dust  and 
acetic  acid  in  presence  of  xylene  at  120 — 130°  in  a 
current  of  hydrogen  chlorido  gives  an  acetone-soluble 
hydrocarbon,  GI6H26,  b.  p.  123 — 126°/0-15  mm.,  df 
0-8771,  which  is  saturated  to  bromine  and  is  probably 
a  benzenoid  compound  (cf.  this  vol.,  8S9).  Similar 


reduction  in  dioxan  solution  affords  only  small 
amounts  of  high-boiling  hydrocarbons.  Reduction 
of  polyvinyl  bromide  with  red  phosphorus  and  70% 
hydriodie  acid  at  170 — 180°,  dissolution  of  the  pro¬ 
duct  formed  in  a  mixture  of  xylene  and  tetrahvdro- 
naphthalene,  and  precipitation  with  methyl  alcohol 
give  an  impure  hydrocarbon,  m.  p.  114°,  M.  1300 — 
1530,  which  contains  phosphorus.  When  this  is 
distilled  with  soda-lime  in  a  high  vacuum,  a  mixture 
of  hydrocarbons,CmTl122,  m.  p.  95°,  and  C35H72,  m.  p. 
74 — 75°  (see  below),  is  obtained.  Fractionation  of 
polyvinyl  bromide  by  precipitating  from  a  solution 
in  tetrachloroethane  with  methyl  alcohol  gives 
benzene-soluble  and  -insoluble  products.  Reduction 
of  these  with  red  phosphorus  and  hydriodie  acid  gives 
impure  hydrocarbons,  m.  p.  114 — 116°,  M  about  1550, 
and  m.  p.  121 — 122°,  M  about  2000,  respectively. 
When  polyvinyl  bromide  is  heated  with  10%  alcoholic 
sodium  hydroxide  for  10  days,  partial  elimination  of 
halogen  occurs  and  the  product  formed  is  insoluble 
in  organic  solvents.  Hydrogen  bromide  is  eliminated 
when  the  bromide  is  heated  with  trimcthylamine, 
but  with  triphenylphosphine  in  propyl  alcohol  an 
alcohol-soluble  quaternary  phosphonium  salt  is  pro¬ 
duced.  This  salt  possesses  properties  similar  to  those 
of  the  analogous  compounds  from  caoutchouc  halides. 
When  the  bromide  is  heated  with  quinoline,  a  nitro¬ 
genous  compound  results. 

Reduction  of  benzeno-soluble  and  -insoluble  poly¬ 
vinyl  chlorides  with  red  phosphorus  and  hydriodie 
acid  (d  2-0)  at  160°  affords  impure  hydrocarbons, 
m.  p.  110— 111°,  M  1340—1390,  and  m.  p.  116— 
117°,  M  about  1900,  respectively.  When  the  last- 
named  compound  is  distilled  with  soda-lime  in  a  high 
vacuum,  a  mixture  of  hydrocarbons,  C40HS2,  m.  p. 
70 — 75°,  and  C-3H,12,:  m.  p.  88—94°,  results". 

XLV.  as-Polydicnloroethylene,  ■ 

<  •  •  CH,-CCl2-[CH2-CCl2]yCH2-CCl2  -  •  •,  *=50— 100,  is 
formed  very  readily  when  as-dichlorocthylcne  poly¬ 
merises  in  the  light.  The  polymeric  material  is  com¬ 
pletely  saturated,'  when  heated  above  120°  chars  and 
eliminates  hydrogen  chloride,  and  is  fractionated  by 
extraction  with  benzene.  When  reduced  with  red 
phosphorus  and  70%  hydriodie  acid  at  170 — 180°,  a 
mixture  of  impure  hydrocarbons,  m.  p.  about  111°, 
M  1400 — 1500,  and  m.  p.  116 — 117°,  M  about  2400, 
is  obtained.  Distillation  of  the  mixture  with  soda- 
lime  in  a  high  vacuum  affords  two  hydrocarbons, 
Cc0HI2g,  m.  p.  about  95°,  and  C36H-j,  m.  p.  74 — 
75°  ( vide  supra).  Similar  reduction  of  tetrachloro- 
ethane-soluble  and  -insoluble  (w-polydichloroethylencs 
gives  impure  hydrocarbons,  C]00H202,  m.  p.  112 — 113°, 
and  CJ60H322,  m.  p.  119 — 120°,  respectively.  Reduc¬ 
tion  of  as-polydichloroethylene  with  zinc  dust  and 
acetic  acid  in  a  current  of  hydrogen  chloride  furnishes 
a  product,  (CjHCl)*;  when  heated  with  aniline  for 
14  days,  almost  complete  elimination  of  halogen 
occurs  and  a- benzene-soluble  product  (CHyCINPhL, 
results.  Chlorine-free  substances  are  not  obtained 
when  os-polydichloroethylene  is  treated  with  sodium 
methoxide  or  ethoxide,  trimothylamine,  pyridine,  or 
quinoline.  II.  Burton. 

Dicbloroacetylene.  E  Ott,  W.  Ottemeyer,  and 
K.  Packendorff  (Ber.,  1930,  63,  [A],  1941 — 1944; 
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cf.  Ottemeyer,  Diss.,  Minister,  1926). — Diehloro- 
acetylene,  b.  p.  29°  (corr.)/743  mm.,  can  be  prepared 
in  65%  yield  without  danger  by  passing  trichloro¬ 
ethylene  over  granulated  potassium  hj-droxido  heated 
in  an  electric  oven  at  130°;  local  overheating  tends 
to  cause  violent  explosions.  The  hydroxide  is  pre¬ 
viously  heated  in  a  silver  dish  until  it  becomes  solid 
at  200°.  Gaseous  dichloroacetylene  inflames  spon¬ 
taneously  in  contact  with  air.  Dilute  solutions  in 
ether  are  only  slowly  oxidised  by  passage  of  oxygen, 
whereas  change  occurs  rapidly  with  s-tetrachloro- 
ethane  as  solvent.  The  main  products  of  auto¬ 
oxidation  are  carbonyl  chloride,  carbon  monoxide 
and  dioxide ;  oxalyl  chloride  cannot  be  detected  with 
certainty.  Dichloroacetylene  is  rapidly  converted 
by  bromine  in  carbon  tetrachloride  into  dichlorodi- 
bromoethylcne,  b.  p.  58-5 — 59-5°/13  mm.,  slowly  by 
iodine  in  ether  into  dichlorodi-iodoethylene,  m.  p.  70. 

H.  AVren. 

Interaction  of  etherates  of  magnesium  halides 
and  ethylene  oxides.  Magnesium  bromide 
etherate  and  epichlorohydrin.  L.  Ribas  and  E. 
Tatia  (Anal.  Fis.  Quim.,  1930,  28,  636—644).— 
When  zinc  chloride  is  added  to  a  solution  of  mag¬ 
nesium  phenyl  bromide  and  the  resulting  compound 
is  allowed  to  react  with  epichlorohydrin'  the  product 
of  hydrolysis  is  found  to  contain  glycerol  dichloro- 
hydrin,  contaminated  with  the  chlorobromohydrin, 
together  with  benzene  and  diphenyl.  As  epichloro¬ 
hydrin  is  found  not  to  react  with  magnesium  chloride 
in  aqueous  solution,  the  first  reaction  is  therefore 
probably  with,  the  etherate  of  zinc  or  magnesium 
chloride.  Actually,  zinc  chloride  or  magnesium 
bromide  (but  not  the  chloride)  in  ethereal  solution 
reacts  vigorously  with  epichlorohydrin,  and  forms 
precipitates j  for  which  the  constitution 
(CH2X)2CH-0-MX  is  suggested,  and  dichloro-  and 
chlorobromo-hydrins  are  obtained  by  hydrolysis. 

R.  K.  Callow. 

Glycols  of  high  mol.  wt.  and  their  partial 
dehydration  products.  S.  Sabetay  and  J. 
Bl£ger  (Bull!  Soc.  chim.,  1930,  [iv],  47,  885—894). 
— To  determine  the  constitutional  factors  responsible 
for  the  characteristic  odour  of  linalol,  formylwo- 
butaldol  has  been  condensed  with  magnesium  isoamyl, 
isohexyl,  anci  m-heptyl  bromides,  and  the  primary- 
secondary  glycol  converted  through  the  acetin  and 
bromoacetin  into  the  unsaturated  alcohol.  Since 

trimethyl- Av-hepten-a-ol  closely  resembles  linalol 
in  odour,  the  characteristic  linalolic  odour  is  not  due 
to  the  presence  of  a  tertiary  alcoholic  group,  but  can 
also  be  obtained  from  a  primary  alcohol  with  a  doubly- 
branched  chain. 

Formylisobutaldol,  m.  p.  94°  (dimeride),  obtained 
by  Airessely’s  method  at  a  lower  temperature  (A., 
1900,  i,  428),  reacts  as  a  monomeride  with  Grignard 
reagents,  yielding  with  magnesium  isoamyl  bromide 
(2  mols.)  fifii-lrimelhylheptane-oiy-diol,  b.  p.  145 — 
148°/20  mm.,  n1,?5  1-453  (diacetate,  b.  p.  154 — 155°/ 
15  mm.,  tiff*  1-4351),  converted  by  hydrogen  bromide 
in  acetio  acid  into  y-bromo-tx-acetoxy-$$E,-trimethyl- 
heptane,  b.  p.  145— 147°/16  mm.,  nf  1-463,  which 
with  alcoholic  potassium  hydroxide  yields  pp5-fri- 
methyl-Ay-hcplen-a-ol,  b.  p.  90 — 92°/17  mm.,  d-'  0-8373, 
Bri  1-443.  Dehydration  of  the  glycol  in  presence  of 


iodine  yields  a  similar  fraction,  b.  p.  92 — 95°/14  mm., 
riff  1-4415,  with  a  linalolic  odour,  dehydration  in 
presence  of  bromine  yielding  similarly  a  fraction, 
b.  p.  88 — 92°/18  mm.,  Wj)  1-4406.  In  presence  of 
5%  sulphuric  acid  or  10%  phosphoric  acid  the  glycol 
is  unchanged.  fifa-Trimdhyloctanc-xy-diol,  b.  p. 
155 — 156°/17  mm.,  ?i'g  1-4520  ( diacelate ,  b.  p.  155 — 
157°/1S  mm.,  nf, 3  1-4352;  bromoacetin,  b.  p.  154 — 
155°/15  mm.,  ?ij J  1-4645),  $$t\-trimethyl- Ay -octen-a-ol, 
b.  p.  102 — 103°/17  mm.,  nf  1-449  (from  the  bromo- 
acctin,  "together  with  a  hydrocarbon,  citron  odour, 
b.  p.  161 — 1637756  mm.,  ng  1-429),  f±$-dimetkyl- 
dccane-a.y-diol  (yield,  44%),  b.  p.  175 — 177°/22  mm., 
nf  1-4545  (diacelate,  b.  p.  177— 17S717  mm.,  1-438  ; 
bromoacetin,  b.  p.  166-5 — 169°/14  mm.,  re'ffa  1-4G2S), 
and  ^-dimethyl- Ay -decen-n-ol,  b.  p.  120 — 122°/18 
mm.,  nf  1-448  (from  the  bromoacetin,  together  with 
a  hydrocarbon,  b.  p.  91°/21  mm.,  n\\  1-4311),  are 
similarly  obtained. 

fsoHexjd  alcohol  is  obtained,  together  with  formyl- 
diisohexylacctal,  b.  p.  117 — 120°/13  mm.,  df  0-8342, 
nf!  1-4216,  by  the  action  of  trioxymcthylene  on  mag¬ 
nesium  isoamyl  bromide  in  presence  of  zinc  chloride 
or  by  passing  formaldehyde  into  the  Grignard  reagent. 
The  alcohol  is  converted  into  the  bromide  by  Kamm 
and  Marvel’s  method  (A.,  1920,  i,  282). 

The  monomeric  form  of  formylisobutaldol,  b.  p. 
69715  mm.,  d\\  0-976,  nf  1-43744,  is  obtained  [T. 
Iltesco]  in  22%  yield  by  condensation  in  cold  other 
in  presence  of  potassium  hydroxide  granules;  in 
slightly  different  conditions  a  dimeride,  b.  p.  78°/ 
14  mm.,  insoluble  in  benzene  is  obtained,  which 
does  not  reduce  ammoniacal  silver  nitrate,  and  with 
Grignard  reagents  yields  primary-tertiary  glycols, 
reactions  which  indicate  the  ester-salt  structure, 
0H-CH2-CJ[e2-CH2-0-C0-CMe2'CH!,-0H. 

R.  Brightman. 

Reaction  between  magnesium  phenyl  bromide 
and  epichlorohydrin  by  the  Grignard  method. 
E.  Tapia  and  M.  A.  Hernandez  (Anal.  Fis.  Quim., 
1930,  28,  691 — 693).— When  magnesium  phenyl 
bromide  reacts  with  epichlorohydrin  in  ethereal 
solution  and  the  reaction  is  completed  by  adding 
toluene  and  heating  the  mixture  until  the  toluene 
begins  to  distil,  the  product,  after  hydrolysis,  yields 
chlorobromohydrin  and  methylstilbene. 

R.  K.  Oallow. 

Representative  carbonates  and  carbethoxy- 
derivatives  related  to  ethylene  glycol.  X.  L. 
Drake  and  R.  M.  Carter  (J.  Amer.  Chem.  Soc., 
1930,  52,  3720 — 3724). — The  following  carbonates  are 
prepared  from  (J-alkoxyethyl  alcohols  (or  their  sodium 
derivatives)  and  carbonyl  chloride :  di-ft-methoxy- 
ethyl,  b.  p.  230-2— 232-D/760-4  mm.,  df  1-0936, 
nf?  1-4193;  di-^-ethoxy ethyl,  b.  p.  245-1 — 246-1°/ 
758-8  mm.,  df  1-0635,  rif,  1-4239;  di-$-butozycthyl, 
b.  p.  297-2— 298-2°/761-7  mm.,  df  0-9766,  nf  1-4279, 
and  di-$’ -ethoxy -{l-ethoxy ethyl ,  b.  p.  231-9 — 234-9°/55 
mm.,  df  1-0636,  rif,  1-4353.  The  following  mixed 
carbonates  are  obtained  similarly  from  ethyl  chloro- 
formate  and  the  alkoxyethyl  alcohol :  ethyl-i-methoxy- 
ethyl,  b.  p.  182-1— 183-l°/760-4  mm.,  df  1-0424,  nf; 
1-4036;  ethyl  ^-ethoxy ethyl,  b.  p.  194 — 194-9°/762-7 
mm.,  df  1-0115,  nf  1-5064;  ethyl  fi-butoxy ethyl,  b.  p. 
223:9 — 224-47759  mm.,  df  0-9756,  nf  1-4143,  and 
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ethyl  fi '  -ethoxy  -  3  -  ethox  y ethyl,  b.  p.  242-7 — 244-2°/ 
764-4  mm.,  df  1-0485,  nf,  1-4203.  The  solvent  actions 
of  these  esters  on  R.S.  nitrocotton,  A.S.  nitrocotton, 
and  cellulose  acetate  are  given.  H.  Burton. 

isoPropyl  sulphate.  W.  R.  Orman dy  and  E.  C. 
Craven  (J.S.C.I.,  1930,  49,  362t). — The  preparation 
of  isopropyl  sulphate  from  propylene  and  sulphuric 
acid  is  described  and  its  main  physical  and  chemical 
properties  are  recorded. 

Organic  oxidations  hy  iodic  acid.  T.  W. 
Evans  and  W.  M.  Dehn  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3647 — 3649). — Many  phenols  and  amines  are 
oxidised  by  iodic  acid  in  presence  of  dilute  acetic 
acid,  forming  dyes  (various  shades  of  brown  on  silk). 
Oxidations  can  also  be  carried  out  in  presence  of 
sodium  hydroxide.  Thus,  mercaptans  yield  disul¬ 
phides,  s-diarylthiocarbamides  give  s-diarylcarb- 
amides,  arylthiocarbamides  afford  arylcyanamides, 
pyrogallol  furnishes  purpurogallin  (92%  yield),  and 
benzoin  yields  benzilic  acid.  Tri-  and  tetra-sub- 
stituted  thiocarbamides,  disulphides,  sulphoxides, 
alcohols,  most  alkaloids,  glucosides,  and  carbo¬ 
hydrates  are  not  oxidised  by  iodic  acid. 

H.  Burton. 

Constitution  of  complex  metallic  salts.  F.  6. 
Mann  (J.C.S.,  1930,  1745 — 1756). — Treatment  of 
an  aqueous-alcoholic  solution  of  ammonium  chloro- 
platinite  with  methyl  ethyl  sulphide  at  50°  gave 
dichlorobis(methyl  ethyl  sulpliide)platinum,  m.  p.  125 — 
126°,  as  the  chief  product;  no  potassium  platino- 
(methyl  ethyl  sulphide)trichloride  was  isolated. 

p-Cyanobenzyl  ethyl  sulphide,  b.  p.  167 — 168°/16 
mm.  (from  p-cyanobenzyl  chloride  and  sodium  ethyl 
sulphide  suspended  in  benzene),  yielded  on  hydrolysis 
p-carboxybenzyl  ethyl  sulphide,  m.  p.  124 — 125°,  which 
co-ordinated  with  ammonium  chloroplatinite  in  an 
aqueous-alcoholic  medium  at  100°,  producing  di- 
chlorobis-(p-carboxybenzyl  ethyl  sulphide)platinum,  m.p. 
253 — 255°  (decomp.).  Isomoric  with  this  deep  orange 
form  a  nearly  white  form  was  obtained  from  the 
original  filtrate  after  24  hrs.  with  m.  p.  254—255° 
(decomp.). 

Diaminodiethyl  sulphide  dihydrochloride  in  N- 
hydrochloric  acid  solution  and  aqueous  potassium 
chloroplatinite  gave  dichloro-($$' -diaminodiethyl  sul¬ 
phide  monohydrochloride)platinum  hemihydraie, 
[Cl2Pt(NH2-C2H4)2S,HCl),0-5H2O,  m.  p.  105—107° 
(decomp.),  which  with  aqueous  oxalic  acid  or  sodium 
picrate  gave  respectively  dichloro-($$' -diaminodiethyl 
sulphide  monohydrogen  oxalate)platinum  monohydrate, 
m.  p.  198 — 199°  (decomp.),  or  the  corresponding 
picrate,  an  oil.  Ammonium  d-camphorsulphonate 
and  the  above  monohydrochloride  afforded  the  mono- 
camphorsulphonate,  m.  p.  179 — 181°  (decomp.),  [J1/J13,, 
+59°.  Attempts  to  effect  double  decomposition  of 
the  aqueous  hydrochloride  with  ammonium  or  sodium 
nitrocamphor  furnished  monocMoro(diaminodiethyl 
sulphidejplatinous  monochloride,  [ClPt(NH2-C2H4)2S]Cl, 
m.  p.  indefinite. 

Addition  of  hydrogen  peroxide  to  dichloro(diamino- 
diethyl  sulphide  monohydrochloride)platinum  hemi- 
hydrate  in  A-hydrochloric  acid  solution  led  to  the 
formation  of  letrachloro-( 3 -diaminodiethyl  sulphide 
monohydrochloridc)platinum  monohydrate,  m.  p.  190— 


191°  (decomp.),  which,  with  excess  of  aqueous 
ammonium  d-camphorsulphonate,  afforded  optically 
pure  d-tetrachloro(diaminodiethyl  sulphide  mano-d- 
camphor-$-sulphonate)platinum,  m.  p.  198 — 199°  (de¬ 
comp.),  [-3/]J2ji  +1070°  (racemising  in  about  80  hrs.). 
Treatment  of  the  last-named  compound  with  ice-cold 
calcium  chloride  solution  yielded  the  corresponding 
d -hydrochloride,  m.  p.  187 — 188°  (decomp.),  [Af]s;<0 
+926°. 

By  boiling  under  reflux  aqueous  tetrachloro(di- 
aminodiethyl  sulphide  monohydrochloride)platinum 
in  the  presence  of  dilute  hydrochloric  acid  trichloro- 
(diaminodiethyl  sulphide)platinic  monochloride,  m.  p. 
220 — 222°  (decomp.),  was  obtained,  from  which  by- 
treatment  with  silver  camphorsulphonate  the  cam- 
phorsulphonale  monohydrate,  m.  p.  216 — 217°  (de¬ 
comp.),  +78°,  was  formed.  Treatment  of  the 

above  monochloride  with  silver  bromoeamphorsul- 
phonate  or  treatment  of  aqueous  solutions  of  the 
monohydrochloride  of  the  tetrachloro-compound  with 
ammonium  or  silver  bromocamphorsulphonate  always 
led  to  trichloro(diaminodiethyl  sxdphide)platinic  mono- 
a-bromocamphor-n-sulphonate,  m.  p.  224 — 226°  (de¬ 
comp.),  [If]  Lt„  +367°. 

This  work  provides  decisive  evidence  that  in  co¬ 
ordinated  sulphides  the  three  valencies  of  the  sulphur 
atom  possess  a  space  direction  similar  to  those  of  the 
sulphur  atom  in  the  asymmetric  sulphoxides  etc. 

The  following  compounds  are  described  incident¬ 
ally  :  p-cyanobenzylethylsulphvie-p-toluenesulplionyl- 

imine,  m.  p.  158 — 160°;  dichlorobis-(\  :  4-thiazan)- 
platinum  dihydrate(  ?),  m.  p.  293—294°  (decomp.); 
and  diaminodiethyl  sulphide  chloroplatinate, 
(NHj-^H^S.H^tClo,  m.  p.  217—218°  (decomp.) 
(from  aqueous  solutions  of  the  amine  hydrochloride 
and  platinic  chloride).  R.  J.  W.  Le  Fevre. 

Reactions  of  some  mercaptans  with  alkaline 
sodium  plumhite  solutions.  E.  Ott  and  E.  E. 
Reid  (Ind.  Eng.  Chem.,  1930,.  22,  878— 881).— The 
reactions  between  sodium  plumbite  solutions  differing 
in  concentration  of  alkali  and  in  ratio  of  alkali  to 
lead  oxide,  and  w-butyl,  n-hexyl,  w-octyl,  sec. -propyl, 
sec.-butyl,  and  sec. -octyl  mercaptans.  were  studied 
quantitatively,  and  qualitative  observations  were  also 
made  with  the  complete  secondary  series  from  propyl 
to  nonyl  mercaptans.  Both  neutral  and  basic  lead 
mercaptides  were  formed  and  marked  differences 
were  found  between  corresponding  members  of  the 
secondary  and  normal  series.  The  lead  mercaptides 
studied  behave  like  organic  compounds  and  are 
mostly  soluble  in  organic  solvents.  Both  the  neutral 
and  basic  lead  derivatives  of  w-octyl  mercaptan  were 
isolated.  The  latter  are  more  soluble  and  deeper  in 
colour  than  the  former.  The  decomposition  of  lead 
mercaptides  accompanied  by  formation  of  lead  sul¬ 
phide  is  discussed.  H.  .S.  Garrick. 

Auto-oxidation  of  lead  mercaptides.  E.  Ott 
and  E.  E.  Reid  (Ind.  Eng.  Chem.,  1930,  22,  882— 
884). — By  the  oxidation  of  lead  mercaptides  in  the 
solid  form  and  in  benzene  solution  with  atmospheric 
oxygen  insoluble  yellow  substances  possessing  strong 
peroxide  qualities  are  obtained.  Such  peroxides 
were  obtained  from  the  lead  mercaptides  of  the 
n-mercaptans  from  ethyl  to  nonyl  and  the  secondary 
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mercaptans  from  propyl  to  nonyl.  No  peroxide  was 
obtained  from  the  lead  derivative  of  thiophenol; 

[  this  is  only  slightly  soluble  in  benzene,  and  benzyl 
mercaptan  forms  slowly  from  it.  Pure  com¬ 
pounds  were  not  obtained  except  in  the  case  of  the 
see.-butyl  derivative.  A  case  of  inhibited  peroxide 
formation  was  noticed.  Peroxides  of  similar  appear¬ 
ance  and  reaction  may  be  prepared  by  direct  action 
of  hydrogen  peroxide  solution  on  lead  mercaptide 
solutions.  H.  S.  Garrick. 

Reactions  of  lead  mercaptides  with  sulphur. 
E.  Ott  and  E.  E.  Reid  (Ind.  Eng.  Clicm.,  1930,  22, 
S84— 886). — The  addition  of  sulphur  to  a  solution 
of  a  lead  mercaptide  leads  to  the  formation  of  a 
dark-coloured  insoluble  product  which  is  not  simply 
lead  sulphide,  as  generally  assumed.  Compounds 
corresponding  with  RS-Pb-S-Pb-SR  in  the  case  of 
sec.-  and  n-butyl  compounds  have  been  isolated 
as  brown  products.  The  basic  lead  mercaptides 
react  similarly.  From  the  basic  lead  derivative  of 
sec.-butyl  mercaptan  two  compounds,  Pb2(OH)2S3  and 
Pb2(OH)2S4,  are  formed.  In  one  instance  an  orange 
product  developed  peroxide  qualities.  When  sulphur 
is  added  to  a  solution  of  both  neutral  and  basic  lead 
mercaptides  reddish-brown  substances  are  formed 
which  are  mixtures  of  the  reaction  products  of  each 
component.  H.  S.  Garlick. 

Isoprenesulphone.  E.  Eigenberger  (J.  pr. 
Chem.,  1930,  [ii],  127,  307— 336).— The  crystalline 
unimolecular  isoprenesulphone,  m.  p.  63 — 63-5°  (cf. 
G.P.  236,386),  can  be  prepared  in  a  yield  of  60% 
from  isoprene  and  sulphur  dioxide  in  ethereal  solution 
at  100°  for  5  hrs.  It  is  decomposed  into  its  com¬ 
ponents  at  120°,  but  not  by  boiling  0-51V-alkali ; 
concentrated  alkali  induces  decomposition,  and  not 
fission  into  the  sulphinie  acid.  Oxidation  yields  a 
iisulphone,  C10H20O8S2,  m.  p.  130°.  Its  constitution 
as  (3-methyl- A^-butene-aS-sulphone,  §jj^qh2^>S02, 
is  proved  by  the  conversion  of  its  dibromide,  m.  p. 
127°  (decomposed  by  boiling  water  into  y-bromo- 
§-mdhylbutan-$-ol-*S-sulplione,  m.  p.  67 — 68°  and 
hydrogen  bromide),  by  hot  methyl-alcoholic  sodium 
hydroxide  into  y-methoxy -^-methyl- AB-bulene-aZ-sul- 
phone,  m.  p.  44 — 45°  (dibromide,  m.  p.  151 — 152°), 
by  loss  of  1  mol.  of  hydrogen  bromide,  and  replace¬ 
ment  of  the  remaining  bromine  atom ;  this  is  hydro¬ 
lysed  by  2iV-sulphuric  acid  to  p-methylbutan-y-onc- 

tUulphone,  CO— — CH2>S02.  m-  P-  180°  (pbenyl- 
hydrazone,  m.  p.  167°),  which,  finally,  is  converted 
by  aqueous  alkali  into  8-hydroxy- |3-methylbutan- 
’/-onc-a-sulphinic  acid,  S02H-CH2-CMe-C0-CH2-0H, 
'he  relative  positions  of  the  hydroxyl  and  carbonyl 
groups  in  which  are  established  by  its  isolation  as 
<he  phenylhydrazine  salt  of  the  osazone. 

By  the  use  of  less  alkali  in  the  cold,  the  main 
product  from  isoprenesulphone  dibromide  is  a  poly- 
i>nride  of  (3-methyl-A0>'-butadiene-a8-sulphone,  which, 
in  presence  of  excess  of  methyl-alcoholic  sodium 
methoxide,  takes  up  methyl  alcohol  with  formation 
°f  the  methoxy-compound  (m.  p.  44 — 45°).  Its 
constitution  as  an  allene  derivative  is  assumed  on 
account  of  its  ready  oxidisability  and  generally  un¬ 


saturated  nature,  except  towards  bromine,  and  from 
its  degradative  oxidation  by  alkaline  permanganate, 
by  which  means  derivatives  of  8-aldehydo-y-keto- 
P-hydroxy-3-methylbutanesulphinic  acid  ( phenyl- 
hydrazine  and  potassium  salts  of  the  osazone)  and 
of  (3-keto-a-hydroxypropanesulphonic  acid  (phenyl- 
hydrazine  salt  of  osazone)  appear  to  have  been 
obtained.  On  oxidation  with  nitric  acid  an  amor¬ 
phous  substance,  (C5HR04S)x,  apparently  a  dihydroxy- 
dcrivative,  is  obtained.  H.  A.  Piggott. 

Reaction  for  formic  acid.  M.  Masriera  (Anal. 
Ffs.  Quirn.,  1930,  28,  916— 931).— The  substance  to 
be  tested  is  dissolved  in  a  small  quantity  of  ether 
or  chloroform,  and  2  vols.  of  light  petroleum  and  a  little 
aniline  are  added.  The  separation  of  white  needles, 
m.  p.  64°,  indicates  the  presence  of  formic  acid.  The 
reaction  cannot  be  employed  quantitatively,  since 
the  aniline  formate  always  contains  an  excess  of 
aniline  and  on  drying  tends  to  become  converted 
into  formanilidc,  whilst  titration  of  the  precipitate 
with  sodium  hydroxide  yields  low  results.  The 
sensitivity  of  the  reaction  varies  from  1  : 40  to 
1  : 1000,  according  to  the  solvents  used.  The  par¬ 
tition  coefficients  of  formic  and  acetic  acids  between 
water  and  ether  at  12°  are  0-515  and  0-557,  and 
between  water  and  chloroform  0-120  and  0-128, 
respectively.  H.  F.  Gillee. 

Products  of  the  action  of  chlorosulphonic 
acid  on  butyryl  chloride  at  the  ordinary  tem¬ 
perature.  M.  KrajcinoviS  (Bcr.,  1930,  63,  [B], 
2276 — 2278;  cf.  A.,  1929,  540).— Carbon  monoxide 
and  hydrogen  chloride  are  continuously  evolved  from 
a  mixture  of  butyrjd  chloride  and  chlorosulphonic 
acid  at  the  ordinary  temperature.  The  main  isol- 
able  product  is  di-w-propyl  ketone.  a-Sulphobutyric 
acid  does  not  appear  to  be  formed.  With  increasing 
length  of  hydrocarbon  chain  in  the  acyl  chloride,  the 
tendency  towards  condensation  appears  to  diminish. 

H.  Wren. 

Olefinic  acids.  III.  Homologues  of  teraconic, 
terebic,  and  pyroterebic  acids.  Further  evidence 
of  effect  of  two  y-alkyl  groups  on  three-carbon 
tautomerism.  R.  P.  Linstead  and  J.  T.  W.  Mann 
(J.C.S.,  1930,  2064—2073;  cf.  A.,  1927,  1167).— The 
tautomeric  change  in  alkaline  solution  between 
y-mcthyl-A°-hexcnoic  acid  (the  “  a(3-acid,”  I)  and 
y-mcthyl-Afl-hexcnoic  acid  (the  “  Py-acid,”  II)  : 
(I.)  CHoMe-GHMe-CH:CH-C02H  ==== 

CH2Me-CMe.'CH-CH2-C02H  (II.) 
leads  to  an  equilibrium  mixture  containing  about 
77%  of  Py-acid,  the  mobility  10(fci+fc2y  being 
3-l(t  hrs.) ;  when  derived  from  I  it  readily  gives  the 
ethyl  ester  of  II  on  partial  esterification  (cf.  Sud- 
borough  and  Thomas,  J.C.S.,  1911,  99,  2307; 
Eccott  and  Linstead,  A.,  1929,  1271).  Like  pyro¬ 
terebic  acid,  both  isomerides  tend  to  form  additive 
products  with  hydrogen  chloride,  rendering  difficult 
the  preparation  of  derivatives  through  the  acid 
chloride. 

y-Methyl-y-ethylaticonic  acid  (III)  and  y-methyl- 
y-ethylitaconic  acid  (IV)  were  obtained  by  an  im- 
nrovement  of  Stobbe’s  method  (A.,  1895,  i,  142 ; 
1902,  i,  461).  Both  are  converted  into  a  mixture  of 
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y-methyl-y-etliyltsoparaconic  acid,  m.  p.  128°  (prob¬ 
ably  identical  with  Stobbe’s  acid,  m.  p.  125 — 126°), 
and  y-methyl-y-ethylparaconic  acid  (V),  m.  p.  146°, 
by  heating  with  aqueous  mineral  acids;  the  former 
predominated  in  the  ease  of  HI,  and  the  latter  in 
that  of  IV.  Apparently  III  and  IV  are  slowly  inter¬ 
convertible  in  the  acid  solution.  These  lactonic  acids, 
are  difficult  to  separate,  and  Sircar’s  “  y-methyl- 
y-ethylparaconic  acid,”  m.  p.  131 — 132°  (A.,  1927, 
766),  is  probably  a  mixture.  An  alternative  route 
to  V  is  by  hydrolysis  of  the  fraction,  b.  p.  150— 
170°/15  mm.,  obtained  in  small  yield  by  the  inter¬ 
action  of  ethyl  acctosuccinnate  with  magnesium  ethyl 
iodide.  When  rapidly  distilled  by  heating  at  260° 
(cf.  Goldberg  and  Linstead,  A.,  1928,  1214)  V  gives 
y -methyl- -hcxenoic  acid  (II),  b.  p.  118°/12  mm., 
rf‘K-  0-9644,  n'g*  1-4512  (chloride,  b.  p.  64— 6S°/16 
mm. ;  anilide,  m.  p.  91°),  and  y-methyl-y-ethyl- 
butyrolactone  (Grignard,  A.,  1903,  i,  141).  The 
product  of  reduction  of  y-methylsorbic  acid,  described 
as  II  by  Auwers  and  Heyna  (A.,  1924,  i,  8),  is  appar¬ 
ently  a  mixture. 

a-Methylbutaldehyde  (semicarbazone,  m.  p.  103°), 
from  magnesium  scc.-butyl  bromide  and  ethyl  ortho- 
formate,  condenses  with  malonic  acid  in  pyridine 
to  y-me(hyl-Aa-hexenoic  acid  (I),  b.  p.  125°/13  mm., 
df3  0-9441,  n)T3  1-4526  (chloride,  b.  p.  65— 66°/H 
mm.;  anilide,  m.  p.  110°;  p -toluidide,  m.  p.  92°). 

H.  A.  Piggott. 

Conjugated  double  linkings.  XIII.  Synthesis 
of  unsaturated,  coloured,  fatty  acids.  11.  Kuhk 
and  M-  Hoffer,  (Ber.,  1930,  63,  [B],  2163—2174).— 
According  to  expectation  (Kuhn  and  Winterstein, 
A.,  1929,  1456)  with  regard  to  the  influence  of  con¬ 
jugated  etliylcnic  linkings  on  the  colour  of  com¬ 
pounds,  octatrienoic  acid  is  colourless,  whereas  deca- 
tetraenoic  acid  is  intensely  yellow.  Conversion  of  the 
acids  into  their  salts  causes  a  lightening  of  the  colour. 

A  mixture  of  crude  hexadienal  and  octatrienal  is 
readily  formed  by  the  action  of  secondary  amines, 
such  as  piperidine,  on  acetaldehyde  or  mixtures  of 
acetaldehyde  and  crotonaldehyde ;  distillation  of  the 
mixture  suffices  to  give  fractions  sufficiently  pure  for 
further  work.  Hexadienal  is  produced  by  condens¬ 
ation  of  crotonaldehyde  with  acetaldehyde  and  further 
converted  by  the  last-named  substance  into  octa¬ 
trienal  ;  formation  of  octatrienal  from  2  mols.  of 
crotonaldehyde  does  not  occur  under  the  experimental 
conditions  adopted.  Prom  the  hexadienal  fraction 
the  semicarbazone,  m.  p.  206°  (decomp.)  (cf.  Baum- 
garten  and  Glatzel,  A.,  1927,  43),  and  the  very  char¬ 
acteristic  azine,  C12H16X2,  m.  p.  173-2 — 173-5°  (eorr., 
slight  dccomp.),  are  readily  produced.  When  heated 
with  malonic  acid  and  pyridine,  hexadienal  yields 
A*v*-octatriciioic  acid,  m.  p.  189 — 189-5°  (corr.,  slight 
decomp.)  (sodium,  calcium,  barium,  copper,  mercuric, 
and  silver  salts).  A “r'-Octatrienoyl  chloride,  from  the 
acid  and  thionyl  chloride,  is  transformed  into  methyl 
Aw-octatrienoate,  m.  p.  75-2 — 75-6°  (corr.),  and  A **•- 
octatrienoamide,  m.  p.  196-7: — 197-7°  (corr.,  decomp.). 
Catalytic  reduction  of  the  acid  in  presence  of  platinum 
oxide  affords  octoic  acid  [amide,  m.  p.  100 — 101*5° 
(corr.)].  From  the  octatrienal  fraction  are  obtained 
octatrienalazine,  decomp.  220—225°  (corr.)  when 
introduced  into  a  bath  preheated  at  200°,  octatrienal- 


hydrazone,  softening  at  153 — 154°  (corr.),  octatrienal- 
oxime,  m.  p.  1S6 — 187°  (corr.,  decomp.),  and  a  semi¬ 
carbazone,  decomp,  about  250°.  With  pyridine  and 
malonic  acid  the  aldehyde  affords  A^^-decatetra- 
etioic  acid,  m.  p.  (according  to  Berl)  210 — 211°  (corr., 
decomp.),  or  m.  p.  up  to  220°  when  more  slowly 
heated ;  if  heating  is  started  at  the  ordinary 
temperature,  the  acid  does  not  melt,  but  begins  to 
carbonise  at  about  200°.  The  sodium,  calcium,  and 
barium  salts  are  described.  Methyl  A “v^-decatetra- 
enoate,  m.  p.  135 — 136°  (corr.),  and  A'^-decatelra- 
enodmide,  decomp,  about  200°,  arc  prepared  from  the 
chloride.  Hydrogenation  of  the  acid  in  presence  of 
platinum  oxide  gives  dCcoic  acid  (amide,  m.  p.  94— 
94-5°).  The  colour  reactions  of  the  azine  and  ncid3 
with  concentrated  sulphuric  acid,  formic  acid,  arsenic 
trichloride,  and  antimony  trichloride  are  recorded. 

H.  Wren. 

Transformation  of  erucic  into  brassidic  acid  by 
means  of  sulphur.  G.  Rankoff  (Ber.,  1930,  63, 
[j?],  2139—2142;  cf.  this  vol.,  65).— Treatment  of 
erucic  acid  with  flowers  of  sulphur  and  water  at 
180°  or  with  saturated  sodium  hydrogen  sulphito  at 
150°  yields  brassidic  acid,  m.  p.  61-5°  (corr.),  niT 
1-4347,  after  exhaustive  purification  by  crystallisation 
and  through  the  sodium  salt.  Simultaneously  an 
acid  containing  sulphur  is  produced  in  minor  amount 
which  raises  the  m.  p.  of  the  product.  The  isomeris- 
ing  agent  is  sulphur,  not  sulphurous  acid. 

H.  Wren. 

Preparation  of  y-[butyro]lactones.  W.L.Nelson 
and  L.  H.  Cretcher  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3702— 3704).— Hydrolysis  of  ethyl  vinyloxyethyl- 
malonate  with  concentrated  aqueous  potassium 
hydroxide,  acidification  of  the  mixture  with  hydro¬ 
chloric  acid  (1:1),  evaporation  of  the  solution  to 
dryness  in  a  vacuum^  extraction  with  ether,  and 
thermal  decomposition  of  the  resultant  acid  affords 
y-butyrolactone  in  72%  yield.  Brucine  y-hydroxy- 
butyrate  has  m.  p.  147 — 148°  after  softening  at  80°, 
[ajjj  -26-97°  in  water.  Sodium  y-hydroxy  butyrate 
is  obtained  from  the  lactone  in  89%  yield:  a-Ethyl-, 
b.  p.  214 — 218°,  and  a-propyl-y-butyrolactones,  b.  p. 
230 — 235°,  df  1-008,  are  obtained  similarly  from  ethyl 
ethyl-  and  propyl-vinyloxyethylmalonates,  respect¬ 
ively.  H.  Burton. 

Reaction  of  bromine  with  aliphatic  acids.  IV. 
Succinic  acid.  E.  D.  Hughes  and  H.  B.  Watson 
(J.C.S.,  1930,  1733— 1740).— Bromine  and  succinic 
acid  do  not  react  in  open  vessels;  in  sealed  tubes, 
in  the  presence  of  absence  of  water,  reaction  is  com¬ 
plete  after  2—4  days  at  100°,  giving  (from  2  mols. 
of  bromine)  a  theoretical  yield  of  dibromosuccimc 
acid  or  (from  1  mol.  of  bromine)  dibromosuccinic  acid 
and  succinic  acid.  When  large  quantities  of  water  are 

resent  the  yield  of  dibromo-acid  is  decreased  and 

rominated  hydrocarbons  are  produced.  nieso-Ih- 
bromosuccinic  acid  is  always  alone  produced.  The 
introduction  of  the  first  bromine  atom  is  probably 
preceded  by  enolisation,  but  the  mechanism  of  further 
substitution  is  not  deduced  with  certainty. 

Interaction  of  succinic  acid  with  2  mols.  of  phos¬ 
phorus  pentabromide  affords  succimjl  bromide,  b.  p- 
105 — 106713  mm.  Bromination  of  this  leads,  after 
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heating  for  4  lira,  at  90°,  to  bromosuccinyl  bromide, 
which,  in  turn,  slowly  yields  a  mixture  of  isomeric 
dibrominated  bromides. 

The  bromination  of  succinic  anhydride  to  produce 
the  monobrominated  anhydride,  b.  p.  130 — 133°/ 
11  mm.,  is  considered  to  proceed  through  the  inter¬ 
mediate  formation  of  an  acid  bromide.  A  mechanism 
for  the  bromination  of  succinic  acid  by  the  Hell- 
Volhard  method  is  also  given. 

R.  J.  W.  Le  Fevre. 

Walden  inversion.  III.  H.  N.  K.  Rordam 
(J.C.S.,  1930,  2017 — 2026). — A  rigid  mathematical 
discussion  of  the  hypothesis  put  forward  to  explain 
this  inversion  (cf.  A.,  192S,  1215;  1929,  1041).  By 
the  application  of  the  classical  distribution  law 
equations  as  applied  to  colliding  reacting  ions  in 
solution  a  general  equation  is  deduced  relating  the 
fraction  of  the  product  which  retains  its  original 
configuration,  and  the  concentration  of  the  entering 
group.  Further  experimental  results  arc  given  on 
the  reaction  between  sodium  Z-bromosuccinate  and 
potassium  xanthate  over  a  wide  range  of  concentra¬ 
tions  of  components  in  the  presence  of  neutral  salts. 
By  making  certain  assumptions,  the  results  can  be 
compared  with  the  theoretical  expectations  over  the 
wide  range  of  concentration  examined  experimentally 
and  the  frequency  of  the  postulated  primary  oscill¬ 
ation  underlying  the  phenomenon  of  the  inversion 
(he.  cit.)  is  calculated.  J.  O.  Cutter. 

Direction  of  addition  of  hydrogen  bromide  to 
a-methyleneglutaric  acid.  J.  W.  Baker  (Proc. 
Leeds  Phil.  Soc.,  1930,  2,  115— 119).— Hydrolysis 
of  y-cyano-y-valerolactone,  prepared  by  the  method 
of  Block,  Kreckeler,  and  Tollens  (Annalen,  1887, 
238,  2S7),  or  of  crude  ethyl  y-cyano-y-hydroxyvaleratc 
(Ultec,  A.,  1909,  i,  293)  with  anhydrous  "alcoholic 
hydrogen  bromide  affords  ethyl  z-hydroxy-ct-melhyl- 
glutarate,  b.  p.  11573  mm.,  riff  1-4375,  which  is  also 
obtained  by  the  action  of  ethyl  iodide  on  a  boiling 
ethereal  suspension  of  the  corresponding  silver  salt 
(Block  and  others,  loc.  cit.).  It  is  converted  by  phos¬ 
phorus  pentabromide  in  dry  benzene  into  the  crude 
bromo-e ster,  which,  however,  cannot  be  purified,  since 
it  readily  passes  on  distillation  even  under  reduced 
pressure  into  the  lactonic  ester. 
b.  p.  9972-3  mm.,  «?;  1-4401  (Block,  loc.  cit.),  with 
elimination  of  ethyl  bromide.  The  same  lactonic 
ester  is  obtained  "from  ethyl  a-hydroxy-a-methyl- 
glutarato  by  distillation  under  atmospheric  pressure 
or  by  treatment  with  phosphorus  tribromide.  Hydro¬ 
lysis  of  ethyl  a-hydroxy- x-methylglutarate  with 
boiling  20%  sodium  hydroxide  affords  an  acid  the 
equivalent  of  which  (119-9)  is  intermediate  between 
that  of  the  hydroxy-dibasic  acid  (81)  and  the  lactonic 
monobasic  acid  (144),  and  is  converted  into  the  pure 
lactonic  acid,  m.  p.  73°.  by  distillation.  Hydrolysis 
of  crude  ethyl  a-bromo-a-methylglutaratc  with 
hydrobromic  acid  affords  a  liquid  acid  product  which 
could  not  be  induced  to  crystallise  even  after  seeding 
with  a  specimen  of  the  bromo-acid,  m.  p.  112°, 
obtained  by  the  addition  of  hydrogen  bromide  to 
s-methyleneglutaric  acid  (von  Pechmann  and  Rohm, 
A.,  1901,  i,  253),  whilst  hydrolysis  with  concentrated 


hydrochloric  acid  gives,  in  small  yield,  an  acid,  m.  p. 
146 — 147°,  not  further  investigated,  the  analytical 
data  for  which  agree  best  with  the  structure  of  a 
dibromomethylglutaric  anhydride.  Although  not 
conclusive,  the  evidence  adduced  suggests  that  the 
hitherto  unoriented  bromo-acid  obtained  by  von 
Pechmann  and  Rohm  is  a-(bromomethyl)glutaric 
acid  (8- broino-y-carboxy  valeric  acid),  addition  of 
hydrogen  bromide  to  a-methyleneglutaric  acid 
occurring  in  the  direction  anticipated  from  Burton 
and  Ingold’s  theory  (A.,  1928,  634)  of  addition  to 
conjugated  compounds.  Hydrolysis  of  the  acid 
fraction,  obtained  in  the  addition  of  hydrogen  cyanide 
to  kevulic  acid,  with  alcoholic  hydrogen  bromide  yields 
( ?)  ethyl  x-ethoxy-a-viethylglutaralc,  b.  p.  200°/763  mm., 
84-5 — 85°/3-5  mm.,  together  with  a  smaller  quantity 
of  the  corresponding  hydroxy-ester. 

J.  W.  Baker. 

Complex  acids  of  Japan  wax.  Heneicosane- 
ax-dicarboxylic  acid,  c23h44_o4.  B.  Flaschen- 
trager  and  F.  Halle  (Z.  physiol.  Chem.,  1930,  190, 
120 — 140). — Repeated  fractionation  of  the  “  japanic 
acid  ”  fraction  of  Japan  wax  yielded  eicosane-a- 
carboxylic  acid,  C21H.1202,  m.  p.  74°  (0-06%  on  the 
wax),  and  heneicosanc-a/-dicarboxylic  acid,  C^H^Oj, 
m.  p.  127-5°  (0-3%  on  the  wax).  The  following  esters 
of  the  latter  were  prepared:  methyl,  m.  p.  70-S°; 
methyl  hydrogen,  m.  p.  87°;  ethyl,  m.  p.  61-5°;  ethyl 
hydrogen,  m.  p.  83-3°.  All  m.  p.  are  corr. 

J.  H.  BnuuNSHAW. 

Synthesis  of  a  -  methyl  -  a'  -  carboxyglutaric 
acid.  F.  Vocke  (Z.  physiol.  Chem.,  1930,  191, 
83 — 85). — Treatment  of  a-methylacrylic  acid  in 
methyl-alcoholic  solution  with  hydrogen  bromide 
yields  methyl  $-bromoisobt<iyrate,  b.  p.  65 — 67°/12 
mm.,  which  with  ethyl  malonate  and  sodium  gives 
ethyl  p-carbomethoxj'propylmalonato,  b.  p.  240 — 
250°/14  mm.  On  hydrolysis  with  18%  hydrochloric 
acid  the  ester  loses  carbon  dioxide,  yielding  a-mcthyl- 
glutaric  acid,  but  A’-alcoholic  potassium  hydroxide 
gives  a-methyl-a.' -carboxyglutaric  acid,  in.  p.  161° 
(dccomp.).  J.  H.  Birkixshaw. 

Hydroxy-acids  of  the  sugar  group.  II.  K. 
Rehorst  (Ber.,  1930,  63,  [B],  2279—2292;  cf.  A., 
1928,  272). — Re-examination  of  d-gluconic  acid  shows 
that  whereas  its  conversion  into  the  lactone  occurs 
in  aqueous  solution  at  the  ordinary  temperature, 
and  the  lactone  separates  from  the  moderately  warm 
aqueous  solution,  the  free  acid  is  always  exclusively 
formed  when  the  solutions  are  immediately  evapor¬ 
ated  over  boiling  water.  1  -Arabonic  acid  is  obtained 
crystalline  by  decomposing  the  barium  salt  with 
sulphuric  acid  and  cautious  evaporation  of  the 
aqueous  solution  after  addition  of  ethyl  and  isobutyl 
alcohol.  It  has  m.  p.  118—1 19°,  [a]0  - 10-02°  to  -7-1 1 0 
to  —41-6°  in  water.  Following  Levene  and  Simms 
(A.,  1925,  i,  1380),  the  course  of  the  change  in  the 
specific  rotation  is  ascribed  to  a  superposition  of  two 
actions,  the  rapid  formation  of  the  8-lactone  and  the 
slower  but  more  persistent  production  of  the  y-lactone. 
If  the  two  lactones  rotate  in  the  same  sense,  which, 
according  to  Hudson’s  first  rule,  is  the  case  when  the 
hydroxyl  groups  attached  to  the  y-  and  8-carbon 
atoms  are  in  the  Ci's-position,  an  inflexion  is  scarcely 
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to  be  expected  and  has  never  been  observed.  If, 
however,  the  hydroxyl  groups  are  in  the  Zra?i-s-position, 
the  lactones  rotate  in  a  different  sense ;  the  rotation 
of  the  acid  initially  tends  towards  that  of  the  8-lactone 
and  when  the  formation  of  this  compound  has  been 
completed  and  the  production  of  the  y-lactone  slowly 
proceeds  the  rotation  graph  turns  in  the  other  direc¬ 
tion.  Such  inflexions  are  observed  in  the  cases  of 
d-galactonic,  cZ-gulonic,  and  d-a-glucoheptonic  acids. 
If  these  considerations  are  applicable  to  the  pentonic 
CO  H  ac‘^s>  Z-arabonic  acid  must  have  the 
H'C'OK  configuration  I  and  inflexions  in  the 
OH-c'h  graphs  of  all  oight  pentonic  acids 


>OH+ 


are  to  be  expected;  this  is  the  case 
with  d-xylonic  acid,  [a]D  —1-0°  to 
— 3-6°  to  +20-2°. 

■H"  Preparation  of  Z-rhamnonic  acid 

from  strontium  Z-rhamnonato  by  de¬ 
composition  with  sulphuric  acid  and  treatment  with 
water,  ethyl  and  amyl  alcohols  could  not  be  effected, 
since  lactonisation  is  retarded  only  by  the  alcohols. 
Very  rapid  manipulation  leads  to  a  mixture  of  the 
free  acid  and  its  8-lactone  in  about  equal  proportions. 
Usually  Z-rhamnono-S-lactone,  m.  p.  171 — 179°  after 
softening  at  about  150°,  [a]j?  —97*14°  to  —34*70° 
in  water,  is  obtained.  It  is  converted  by  evaporation 
with  1  %  hydrochloric  acid  into  Z-rhamnono-y-lactono, 
m.  p.  148—150°,  [<x]g  -38*54°  to  -37*78°  in  water. 
Sodium  Z-rhamnonate  obtained  from  cither  lactone 
has  [a]?  +17*32°  in  water.  The  acid  from  the 
sodium  salt  has  [ajg  +11*03°  to  —28*13°  in  water. 

H.  Wren. 

Composition  of  an  aldobionic  acid  from 
flaxseed  mucilage.  E.  Anderson  and  J.  A. 
Crowder  (J.  Amcr.  Chem.  Soc.,  1930, 52, 3711 — 3715). 
— The  air-dried  mucilage  is  hydrolysed  with  4% 
sulphuric  acid  at  100°  (bath),  the  solution  neutralised 
with  calcium  carbonate,  concentrated  in*  a  vacuum, 
and  the  calcium  aldobionate  precipitated  with 
alcohol ;  the  barium  salt  is  prepared  similarly. 
Treatment  of  the  calcium  salt  with  bromine  in  6% 
hydrobromic  acid  affords  a  mixture  of  mucic  and 
rhamnonio  acids.  Z-Rhamnosc  is  isolated  from  the 
hydrolysis  product  of  the  salts.  The  aldobionic 
acid  is  a  compound  of  Z-rhamnose  and  <Z-galacturonic 
acid ;  the  last-named  acid  is  identified  by  the  method 
of  Heidelberger  and  Goebel  (A.,  1927,  1114).  The 
following  structure  is  suggested  for  the  aldobionic 
acid. 

H’vMe  | 

H-p - L 


H.  Burton. 

Salts  and  esters  of  humic  acids.  W.  Fuchs  and 
O.  Horn  (Brcnnstoff-Chem.,  1930,  11,  372 — 375). — 
Tho  potassium  salts  of  three  humic  acids  which  were 
insoluble  in  aqueous  potassium  hydroxide,  and  of  the 
corresponding  nitrohumic  acids,  have  been  prepared 
by  treating  the  acids  with  an  alcoholic  solution  of 
potassium  acetate,  and  also  by  the  hydrolysis  of  the 
methylated  acids  with  alcoholic  potassium  hydroxide. 


The  potassium  content  of  the  salts  prepared  by  the 
latter  method  agreed  well  with  the  values  calculated 
from  the  ester-methoxyl  contents  of  the  methylated 
acids.  The  salts  prepared  by  the  former  method  had 
in  some  cases  a  higher  potassium  content  than 
corresponded  with  the  carboxyl  groups  present, 
showing  that  the  hydroxyl  groups  may  also  take  part 
in  tho  salt  formation.  The  ratios  of  carboxyl  to 
hydroxyl  groups  in  the  three  humic  acids  were  1 : 1, 

1  : 4,  and  1  :  3,  respectively,  and  in  the  corresponding 
nitrohumic  acids  1:1,  1:1,  and  1  : 2,  respectively. 
The  salts  exhibited  tho  phenomenon  of  base  exchange 
shown  by  the  raw  brown  coals  ;  e..g.,  by  treating  them 
with  a  solution  of  ammonium  chloride  the  potassium 
was  completely  replaced  by  ammonium. 

A.  B.  Manning. 

Fission  of  ethylenedisulphonylacetic  acid  in 
alkaline  solution.  Sulphinoacetic  acid  and 
p-hydroxyethylsulphonylacetic  acid.  J.  A. 
Reuterskiold  (J.  pr.  Chem.,  1930,  [ii],  127,  269— 
276). — Ethylenedisulphonylacetic  acid  (Tiberg,  A., 
1916,  i,  789)  is  hydrolysed  by  excess  of  alkali  in 
accordance  with  the  equation  :  C,H4(S02*CH,*C0,Na)2 
+NaOH  — >  OH*CH2*CH2*SO“*CH2*C02Na+  “ 
CH?(C02Na)*S02Na ;  the  reaction  can  be  followed 
titrimetrically.  From  the  neutral  solution  strontium 
chloride  and  acetone  precipitate  strontium,  sulphiiw- 
acetate,  from  which  the  silver  salt  is  obtained.  The 
sulphinoacetates  are  decomposed  by  dilute  acids  into 
sulphur  dioxide  and  acetic  acid ;  the  strontium  salt  is 
oxidised  by  hydrogen  peroxide  to  the  sulphoacetate 
(cf.  Stillich,  A.,  1906,  i,  552).  The  free  acid  cannot 
be  isolated,  but  may  bo  obtained  in  acetone  solution, 
fairly  stable  at  —70°,  by  decomposition  of  the 
suspended  silver  salt  by  dry  hydrogen  chloride. 

Lead  (?- hydroxyethylsulphonylacetate  (+1H20)  may 
be  precipitated  from  the  mother-liquors  after 
separation  of  strontium  and  chloride ;  incomplete 
precipitation  occurs,  however,  in  the  presence  of 
other  salts,  particularly  sodium  acetate.  The  free 
acid,  m.  p.  87 — 89°,  is  obtained  by  decomposition  of 
the  lead  salt  with  hydrogen  sulphide.  Bromination 
of  an  aqueous  solution  of  the  sodium  salt  (containing 
chloride  and  acetate)  gives  $-(dibromomethylsidphonyl)- 
ethyl  ether,  m.  p.  126*5 — 127*5°.  An  apparatus  for 
the  determination  of  sulphur  dioxide  by  absorption 
in  hydrogen  peroxide  is  described.  Carbon  dioxide,  if 
present,  can  subsequently  be  absorbed  in  a  standard 
form  of  apparatus.  H.  A.  Piogott. 

Morphology  of  substances  of  high  mol.  wt.  I* 
Fibre  formation  with  polyoxymethylenes.  H.  W. 
Kohlsohutter  (Annalen,  1930,  482,  75 — 104).— -In 
connexion  with  the  work  of  Staudinger  on  the 
constitution  of  polyoxymethylenes  (cf.  this  vol.,  579), 
the  sublimation  products  of  certain  polyoxymethylene 
preparations  are  found  to  be  composed  of  fibres  which, 
formerly  regarded  as  relatively  Bimply  built  up,  being 
oriented  along  the  length  of  the  molecule  (cf.  A., 
1927,  647),  are  actually  very  diverse  in  nature :  they 
are  classified  as  complicated  structural  forms,  the 
character  of  which  depends  on  a  fine  gradation  of 
chemical  differences. 

Polyoxymethylene  when  heated  in  tho  presence  of  a 
trace  of  sulphuric  acid  is  dissociated  into  gaseous 
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formaldehyde  and  trioxymethylene ;  the  latter 
accelerates  the  repolymerisation  of  formaldehyde. 
Moreover  supercooled  trioxymethylene  (m.  p.  about 
64°)  dissolves  formaldehyde,  and  when  the  solution 
crystallises  the  meanwhile  polymerised  product  separ¬ 
ates  in  a  definitely  oriented  way,  and  an  aggregate 
of  more  or  less  pronounced  “  fibre  structure  ”  results. 

Trioxymethylene  may  also  separate  from  the 
gaseous  phase  in  needle  crystals ;  the  polyoxy- 
methylene  formed  by  condensation  of  formaldehyde 
on  the  surfaces  will  then  also  possess  an  orientation 
(as  far  as  the  sphere  of  activity  of  the  crystal  surface 
extends).  In  either  case  the  trioxymethylene 
occupies  the  role  of  framework,  a  macroscopic  fibre 
consisting  of  a  pseudomorph  of  polyoxymethylene 
on  a  trioxymethylene  crystal. 

Trioxymethylene  can  itself  undergo  a  kind  of 
lattice  conversion,  by  which  it  approximates  in  its 
properties  to  complex  polyoxymethylenes,  and  then 
forms  an  integral  part  of  the  fibre  structure.  This 
change  occurs  under  the  influence  of  the  polymerising 
formaldehyde  even  during  crystal  growth  .and  leads  to 
particularly  stable  polyoxymethylene  fibres,  of  stablo 
uniform  inner  structure. 

By  systematic  variation  of  the  sublimation  conditions 
it  has  been  possible  to  reproduce  all  shades  of  physical, 
chemical,  and  morphological  difference.  R.  Child. 

Reaction  between  citronellal  and  organo- 
magnesium  halides.  H.  Gilman  and  W.  F. 
Schulz  (J.  Amer.  Chem.  Soc.,  1930, 52, 3588—3590).— 
Treatment  of  the  reaction  product  from  citronellal 
and  an  excess  of  magnesium  benzyl  chloride  with 
carbon  dioxide  affords  phenylacetic  acid  as  the  only 
recognisable  acidic  product.  It  is  concluded  from 
this  that,  contrary  to  the  statement  of  Rupe  and 
Jager  (A.,  1914,  i,  131),  addition  of  the  Grignard 
reagent  across  the  ethylenic  linking  does  not  occur. 
Similarly,  addition  does  not  take  place  with  magnes¬ 
ium  phenyl  and  w-butyl  bromides.  H.  Burton. 

Preparation  of  methylglyoxal  solutions.  C. 
Neubero  and  E.  Hofmann  (Biochem.  Z.,  1930,  224, 
491 — 497). — When  glyceraldehyde  obtained  by 
oxidation  of  glycerol  with  hydrogen  peroxide  in  the 
presence  of  ferrous  sulphate  by  a  modification  of  the 
method  of  Witzemann  (A.,  1914,  i,  1165)  or  dihydroxy- 
acetone,  from  glycerol  by  the  action  of  Acetobacler 
suboxydans,  is  distilled  with  20%  sulphuric  acid 
accord  big  to  the  procedure  of  Neuberg  and  others 
(A.,  1918,  i,  91)  solutions  of  methylglyoxal  are 
obtained.  W.  McCartney. 

Volumetric  determination  of  acetone.  A. 
Meyer  and  S.  Mathey  (Compt.  rend.,  1930,  191, 
490 — 193). — Acetone  is  precipitated  with  mercuric 
sulphate  and  the  residual  mercury  in  the  solution  is 
titrated  with  potassium  thiocyanate,  using  ferric 
ammonium  sulphate  as  indicator.  This  method  is 
applicable  to  industrial  acetone  liquors,  methyl  alcohol, 
and  urines  containing  acetone.  C.  C.  N.  Vass. 

Dioximes.  LXIV.  G.  Ponzio  and  F.  Bal- 
bracco.  LXV.  G.  Ponzio.  LXVI.  G.  Ponzio 
and  F.  Durio  (Gazzetta,  1930,  60,  415—129,  429— 
436,  436— 448).— LXIV.  p-Chloroglyoxime,  m.  p. 
168°  (decomp.),  termed  aati-chloroglyoxime  by 
Hantzsch  (A.,  1892,  i,  699),  when  heated  with  benzoyl 


chloride  (T  mol.)  at  100°  gives  2-benzoyl-$-chloro- 
glyoxime,  CH(:N-OBz)-CCi:N-OH,  m.  p.  165°,  con¬ 
verted  by  agitation  of  its  ethereal  solution  with 
5%  sodium  carbonate,  or  by  water  at  100°,  into  the 
dibenzovl  derivative  of  a-isocvanilic  acid,  m.  p. 
183—185°  (Wieland,  A.,  1925,  i,'l048;  Steinkopf,  A., 
1910;  i,  305).  Adopting  Wieland’s  configuration  I 
for  dibcnzoyl-a-isocyanilic  acid,  2-benzoyl-p-chloro- 
glyoxime  should  possess  the  structure  II,  -wherefore 
p-chloroglyoxime  must  be  an  amphi -form. 

Hfi - -C— C - c  lie— — fiCl  , 

N-OBz  N-O-N.'O  BzO-N  N-OBz  n-oh 
(I.)  (II.) 

With  acetic  anhydride  and  sodium  acetate,  2- 
benzoyl- (3-chloroglyoxime  yields  2-benzoyl-l-acctyl- 
P -chloroglyoximc ,  m.  p.  120°,  whilst  excess  of  benzoyl 
chloride  at  100°  gives  dibenzoyl-P-chloroglyoxime, 
m.  p.  165°  (III),  ateo  obtained  directly  from  p-chloro- 
glyoxime  under  the  same  conditions,  and  identical 
with  the  compound  -obtained  by  Wieland  and  Kitasato, 
(A.,  1929,  1468)  from  metazonic  acid, 
CH^N-OHJ-CHINO-OH,  by  treatment  with  benzoyl 
chloride  in  pyridine  at  low  temperature.  The 
ampM-configuration  for  the  p-chloroglyoxime,  which 
follows  from  the  foregoing  facts,  is  supported  by  the 
observation  that  contrary  to  tho  assertion  of  Hieber 
and  Leutert  (A.,  1929,  1073)  P-chloroglyoxime  gives 
no  nickel  complex  with  nickel  acetate  in  tho  presence 
of  dilute  acetic  acid  (cf.  Atack,  J.C.S.,  1913,  103, 
1318) ;  neither  in  absence  of  acetic  acid  nor  in  alcoholic 
solution  does  complex  formation  occur. 

a-Chloroglyoxime,  termed  amp/ii-chloroglyoxime 
by  Hantzsch  (loc.  cit.),  obtained  as  the  monohydrate, 
m.  p.  151°  (decomp.),  in  50%  yield  by  a  modification 
of  Hantzsch’s  method,  is  converted  quantitatively  by 
ethereal  hydrogen  chloride  into  P-chloroglyoxime. 
Similarly,  dibenzoyl-a-chloroglyoxime  (IV),  m.  p. 
165°  (improved  preparation  described),  by  treatment 
with  hydrogen  chloride  yields  dibenzoyl- P-chloro- 
glyoxime.  These  results  are  discussed  with  reference 
to  Brady’s  observations  on  the  benzoylation  of 
si/»-aldoximes  (J.C.S.,  1922,  121,  2098;  1925,  127, 
1357).  The  authors  conclude  that  it  is  necessary  to 
exchange  tho  configurations  hitherto  adopted  for 
the  forms  of  chloroglyoxime. 

The  a-  and  p-chloroglyoximes  exhibit  a  large 
difference  in  the  reactivity  of  the  chlorine  atom  ;  thus 
P-  (but  not  a-)chlorog!yoxime  by  treatment  in 
alcoholic  solution  with  gaseous  ammonia  gives 
aminoglyoxime,  CH(:N-OH)-C(:N-OH)-NH;,,  m.  p. 
152°  [nickel  derivative,  (C2H402N3)2Ni  (cf.  Steinkopf, 
lac.  cit.)],  also  obtained  from  dibenzoyl-P-chloro- 
glyoximo  in  ethyl  acetate  solution  with  gaseous 
ammonia,  and  by  agitation  with  sodium  acetate  in 
acetic  acid  solution  affords  hydroxyglyoxime,  m.  p. 
135°  (tribenzoyl  derivative,  m.  p.  142 — 143° ; 
cf.  A.,  1927,  135).  Dibcnzoyl- p-chloroglyoxime  by 
agitation  ■with  6Ar-ammonia  solution  gives  2-benzoyl- 
1-aminoglyoxime,  CH(1N-OBz)-C(!N-OH)-NH2,  m.  p. 
157 — 158°,  also  obtained  from  2-benzoyl-p-chloro- 
glyoxime  by  the  same  method,  giving  a  red  colour 
with  ferric  chloride,  and  2-benzoyl-\-acelyl-l-amino- 
glyoxime,  CH(:N-OBz)-C(:N-OAc)-NH2,  m.  p.  145— 
146°,  with  acetic  anhydride. 
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The  nickel  dipotassium  salt  of  a-chloroglyoxime 
(Hieber  and  Leutert,  loc.  cit.)  is  prepared  in  the 
same  way  and  has  the  same  composition  and  properties 
as  the  complex  salts  of  hydroxamic  acids  (Ley  and 
Miinnchen,  A.,  1913,  i,  346) ;  also  a-chloroglyoxime 
resembles  the  hydroxamic  acids  by  forming  ammon¬ 
ium  and  aniline  salts,  whilst  it  exhibits  none  of  the 
properties  characteristic  of  the  group  — CCKN'OH. 
The  structure  CH(:N-OH)-CCl(OH)-NH-OH  is  there¬ 
fore  suggested  for  the  a-chloroglyoxime  hydrate, 
which  by  treatment  with  hydrogen  chloride  loses  a 
molecule  of  water  to  give  the  true  p-chloroglyoxime. 
(II,  III,  and  IV,  all  of  which  have  m.  p.  165°,  give 
m.-p.  depressions). 

LX.V.  The  mouoximes  of  a-dikctones  (isonitroso- 
ketones)  readily  undergo  the  reaction  (“  dispro¬ 
portionation  ”)  :  2CR(!N,OH),COR' — ^-R'CO-COR' 
+CR(:N-0H)-CR':N-0H  (cf.  Thilo,  A.,  1929,  681; 
Diels  and  Stern,  A.,  1907,  i,  480).  Thus  oximino- 
methyl  ethyl  ketone  by  treatment  with  dilute  hydro- 
shloric  and  sulphuric  acids  at  45 — 50°  yields  25% 
and  10%  of  dimethylglyoxime,  respectively. 

The  diacetylglyoximedioxime  peroxide,  m.  p.  145° 
(Ponzio,  A.,  1924,  i,  56),  obtained  from  methylchloro- 
glyoximc,  CMe(.'N’OH)‘CCKN'OH,  by  treatment  with 
sodium  carbonate,  is  identical  with  the  form  of  m.  p. 
138—139°  (Behrend  and  Tryller,  A.,  1895,  i,  201), 
and  gives  a  dibenzoyl  derivative  identical  with  the 
compound  prepared  by  Avogadro  and  Vianello 
from  2-benzoylmethylchloroglyoxime.  The  isomerism 
underlying  the  forms  of  m.  p.  145°  and  189 — 190° 
(Behrend  and  Schmitz,  A.,  1S94,  i,  108)  is  discussed. 

Treatment  of  the  diaeetyl  derivative,  m.  p.  163°, 
of  dichloroglvoxime,  m.  p.  201°  (decomp.)  (Houben 
and  Kauffmann,  A.,  1913,  i,  1159),  with  gaseous 
ammonia  in  ethyl  acetate  solution  gives  diamino- 
glyoxime,  NH2-C(:N-0H)-C(:N-0H)-NH2,  m.  p.  196° 
(decomp.),  identical  with  the  product  of  the  action  of 
cyanogen  on  hydroxylamine  (Fischer,  A.,  1889,  1163; 
Houben  and  Kauffmann,  loc.  cit.).  The  anomalous 
behaviour  of  diaminoglyoximc  toward  acetic  anhy¬ 
dride  described  by  Houben  and  Kauffmann  has  been 
investigated,  and  precise  directions  are  given  for  the 
preparation  of  the  diacetyl  derivative,  m.  p.  184°,  and 
5  :  5'-dimethylbisfuro-3  :  3'-diazolyl,  m.  p.  165 — 166°. 

Chlorobrotnoglyoxime,  m.  p.  222 — 223°  (diacetyl 
derivative,  m.  p.  160 — 161°),  obtained  from  (3-chloro- 
glyoxime  and  bromine  (1  mol.)  in  aqueous  solution, 
gives  diplienylaminoglyoxime,  m.  p.  218°  (cf.  lit.), 
with  aqueous  aniline. 

LX VI.  Aminoglyoximc,  CR(:N-OH)-C(:N-OH)-NH2 
(I;  R=H)  (monohydrate ;  oxalate ,  in.  p.  159°),  whicli 
exists  in  one  form  only,  furnishes  an  OA-diacetyl 
derivative,  m.  p.  154°,  which  gives  no  colour  with 
ferric  chloride  (cf.  Steinkopf,  loc.  cit.) ;  by  treatment 
with  concentrated  hydrochloric  acid  and  potassium 
cyanate  it  affords  carbamidoglyoxime, 
CH(:N-0H)-C(:N-0H)-NH-C0-NH2,  m.  p.  157°  (de¬ 
comp.),  which  gives  no  nickel  complex. 

Arylaminoglyoximes  (I ;  R— aryl)  exist  in  two 
forms  (A.,  1923,  i,  855,  857;  1924,  i,  294;  1928, 
1030);  the  a-forms  arc  converted  into  (3 -forms  by 
dilute  acetic  acid,  give  no  nickel  derivatives,  and  yield 
OA^-diacetyl  compounds  with  acetic  anhydride ;  by 
dehydrogenation  with  bromine  and  dilute  sulphuric 


acid  they  give  peroxides.  The  [3-forms  afford  nickel 
salts,  give  OO-diacetyl  compounds  with  acetic  an¬ 
hydride,  and  do  not  give  peroxides ;  according  to  the 
Hantzsch-Werner  theory  the  (3-forms  possess  the  anti- 
configuration  (nickel  salt  formation). 

Alkylaminoglyoximes  (I ;  R=alkyl)  exist  in  a 
single  form  only  (A.,  1922,  i,  627  ;  1923,  i,  853 ;  1926, 
295),  which  in  the  case  R— Me  has  all  the  properties 
of  a  (3-form.  Aminoglyoxime  thus  has  properties 
characteristic  of  both  a-  and  (3-forms ;  it  is  therefore 
impossible  to  assign  to  it  any  one  of  the  four  configur¬ 
ations  provided  by  the  Hantzsch-Werner  theory. 
The  matter  is  complicated  by  the  following  results. 
Bcnzoylation  of  aminoglyoxime  by  the  method  of 
Jacobs  and  Hcidelberger  (A.,  1917,  i,  552)  furnishes 
\-benzoyl-\-aminogly  oxime,  CH(;N,OH),C(IN,OBz)'NH2, 
m.  p.  146 — 147°  (monoliydrate,  m.  p.  134 — 137°), 
converted  by  cold  acetic  anhydride  into  1-benzoyl- 
2-acelyl-l -ami noglyoxi me ,  m.  p.  166 — 167°,  and  in  the 
hot  into  3-cyano-5-phenylfurodiazole,  (H)> 

m.  p.  62°.  The  diazole  is  obtained  similarly  from 
the  1 -benzoyl -2-acetyl  compound,  and  from  00 -di- 
benzoyl-l-aminoglyoxime  (III),  m.  p.  186 — 187°,  pre¬ 
pared  by  bcnzoylation  of  aminoglyoxime  or  of  its  1- 
or  2-benzoyl  derivative  by  the  Schotten-Baumann 
method.  From  the  formation  of  II,  it  appears  that 
aminoglyoxime  is  an  anti-form.  The  compound  IH 
is  also  obtained  from  (3-chloroglyoxime  : 

ch(7n-oh)-cci:n-oh ch(:n-obz)-cci:n-oh 
(IV) -4- CH(:N-OBz)-C(:X-OH)-XH2 -4-  III.  Since 

IV  is  an  ampli i -form  (preceding  abstract),  III  and 
consequently  aminoglyoxime  appear  to  be  amphi- 
forms.  These  apparent  contradictions  are  discussed, 
and  are  considered  by  the  authors  to  afford  evidence  of 
the  insufficiency  of  the  Hantzsch-Werner  theory. 

By  treatment  with  alcoholic  sodium  ethoxide 
(1  mol.)  at  100°,  II  gives  sodium  benzoylcyanamide 
and  3-carboxylamido-5-phenylfurodiazole,  m.  p.  159— 
160°,  also  obtained  from  II  and  hydrochloric  acid 
(d  1-19)  at  15°  for  several  days.  Hydrogen  sulphide 
in  alcoholic  solution  at  50—60°  converts  II  into 
34hiocarboxylamido-5-phenylfurodiazole,  m.  p.  171— 
172°.  00-Diaeetylaminoglyoxime,  m.  p.  82°  (cf. 
lit.),  by  partial  hydrolysis  with  20%  sodium  hydroxide 
gives  Ts-acelylcyanofomiamidoxime, 
CN'C(lN’OH)'NHAc,  m.  p.  186°  (benzoyl  derivative, 
m.  p.  149°).  C.  W.  Shofpee. 

Mechanism  of  carbohydrate  oxidation.  XII- 
Action  of  potassium  hydroxide  on  /-arabinose 
and  d-xylose.  W.  L.  Evans  and  R.  F.  Conawav 
(J.  Amcr.  Chcin.  Soc.,  1930,  52,  3680— 3685). —The 
action  of  potassium  hydroxide  solution  (1 — 6*Y)  on 
Z-arabinose  and  d-xylose  has  been  studied  by  the 
methods  previously  described  for  other  sugars  (A., 
1926,  149.  1228:  1928,  397,  741,  1222;  this  vol.,  326) 
at  25°,  50°,  and  75°.  The  amount  of  lactic  acid  pro¬ 
duced  increases  with  rise  in  the  normality  of  the 
alkali  (2  :  3-enediol  formation) ;  the  rate  of  formation 
of  the  acid  is  greater  at  50°  than  at  75°.  The  effects 
of  temperature  and  concentration  of  alkali  on  the 
amount  of  pvruvaldehyde  formed  are  almost  the  same 
as  those  for  trioses,  certain  hexoses,  and  maltose. 
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The  maximum  concentrations  of  formic  and  acetic 
acids  correspond  with  the  maximum  quantity  of 
pyruvaklehyde.  H.  Burton. 

Aldehydo-Z-arabinose  tetra-acetate.  M.  L. 
Wolfrom  and  M.  R.  Newlin  (J.  Amcr.  Chcm.  Soc., 
1930,  52,  3619 — 3623). — Treatment  of  Z-arabinose 
ethyl  mercaptal  with  acetic  anhydride  in  pyridine 
affords  the  corresponding  lelra-acelale,  m.  p.  79 — 80°, 
[a]{5  —29-9°  in  chloroform,  converted  by  treatment 
with  cadmium  carbonate  and  mercuric  chloride  in 
aqueous  acetone  into  aldehydo-l-arabinose  tetra-acetale, 
m.  p.  113 — 115°  (corr.),  [«]{;  — 65-6°  in  chloroform 
[semicarbazone.  m.  p.  184 — 187°  (corr.)].  The  acetate 
exhibits  mutarotation  in  methyl-alcoholic  solution 
probably  because  of  alcoholate  formation. 

H.  Burton. 

New  isomerism  in  the  sugar  group.  E.  Braun 
(Ber.,  1930,  63,  [B],  1972— 1974).— A  more  detailed 
account  of  work  already  abstracted  (this  vol.,  895). 

H.  Wren. 

Action  of  perbenzoic  acid  on  substituted 
glucals.  P.  A.  Levene  and  A.  L.  Raymond  (J. 
Biol.  Chcm.,  1930,  88,  513— 518).— 3-Methylglucal 
when  heated  with  perbenzoic  acid  in  chloroform  was 
converted  into  3-methylglucose,  m.  p.  62 — 63°,  Mu 
+95  0°  to  +52-50  in  water.  Triacetylglucal  treated 
in  the  same  way  yielded  benzoyltriacctylglucose, 
m.  p.  140 — 141°,  [a]"  +6-9°  in  chloroform.  These 
results  are  in  contrast  to  those  of  Bcrgmnnn  (A.,  1921, 
i,  649 ;  1924,  i,  203)  possibly  owing  to  substitution  in 
the  3-position  of  the  glucal.  G.  P.  Marrian. 

Determination  of  dextrose  in  concentrated 
solutions.  E.  E.  Moore  (J.  Amer.  Pharm.  Assoc., 
1930,  19,  964— 965).— In  35—48%  solutions  the  con¬ 
centration  of  dextrose  is  practically  a  linear  function 
of  either  the  sp.  gr.  or  the  optical  rotation.  The 
following  equations  are  given  :  dextrose  %  (w/w)— 
0-633a'g  +7-68=199-0tf~i  -192-95 ;  dextrose  %  («;/«)= 
0-877af»  +2-13=265-3cZf -276-58. 

H.  E.  F.  Notion. 

Isomerisation  of  hydroxy-aldehydes.  III. 
Transformation  of  dextrose  into  a  ketose  (laevul- 
ose).  S.  Danilov,  E.  Venus-Danilova,  and  P. 
Schantarovitsch  (Ber.,  1930,  63,  [£],  2269 — 2274). 
— When  heated  with  pyridine  or,  preferably,  quinoline, 
dextrose  is  partly  isomerised  to  lcevulose,  which  is 
isolated  in  substance  by  repeated  crystallisation  of 
the  product  or  as  calcium  fructosate  and  identified 
by  its  high  Icevorotation,  by  the  reaction  of  Sieben 
and  Selivanov,  by  titration  according  to  Willstiitter 
and  Schudel,  as  phenvhnethylosazone,  and  as  fruct- 
osecyanohydrin.  Mannose  does  not  appear  to  be 
formed.  In  aqueous  pyridine  or  aqueous-alcoholic 
quinoline,  mannose  and  1 — 2%  of  organic  acids  are 
also  produced.  H.  Wren. 

Acetone  [Zsopropylidene]  sugars  and  other 
carbohydrate  compounds.  XXI.  Anhydro¬ 
glucose.  K.  Freudenberg,  H.  Toefffer,  and  S.  H. 
Zaheer  (Ber.,  1930,  63,  [B]  1966—1969;  cf.  this 
vol.,  1412). — Treatment  of  anhydroglucose  (Fischer 
and  Zach,  A.,  1912,  i,  239,  678)  with  acetone  in  the 
presence  of  concentrated  sulphuric  acid  affords 
anhydroglucose  isopropylidene  ether,  m.  p.  56°, 
Mi!  +31-09°  in  water  (p-toluenesulphonyl  derivative, 


m.  p.  133°),  identical  with  the  product  described  by 
Ohle,  von  Vargha,  and  Erlbach  (A.,  1928,  871),  thus 
confirming  the  constitution  I  (R=H).  The  structure 


II  therefore  remains  for  the  anhydroglucose  iso- 
propylidene  ether,  ra.  p.  133°  (cf.  Freudenberg  and 
others,  A.,  1928,  1223;  Ohle  and  von  Vargha,  A., 
1929,  1279).  Anhydroglucose  isopropylidene  ether, 
m.  p.  133°,  and  acetobromoglucose  are  converted  by 
silver  carbonate  in  carbon  tetrachloride  and  treat¬ 
ment  of  the  product  with  pyridine  and  acetic 
anhydride  into  tetraglucosidomonoacctylglucose-6- 
bromohydrin  wopropylidene  ether,  m.  p.  169°,  [a]1,) 
-59-75°  in  s-tetrachloroethane,  identical  with  the 
substance  derived  from  wopropylideneglucose-6- 
bromohydrin  and  acetobromoglucose  and  subsequent 
acetylation;  the  corresponding  iodohydrin,  m.  p. 
193°,  [a]5J  —76-62°  in  s-tetrachloroethane,  is  de¬ 
scribed.  The  last-named  substance  is  transformed 
by  aqueous-alcoholic  barium  hydroxide  into  5 -glucos- 
idoisopropylideneanhydroglucose,  m.  p.  130°,  [a]?,1 
+20-16°  in  water. 

The  conversion  of  pcnta-acetylglucose  into  accto- 
iodoglucose,  m.  p.  109°,  is  described  in  detail. 

H.  Wren. 

Methylglucoside  of  a  new  anhydro-sugar ; 
acyl  migration  with  partly  acylated  dextrose. 
B.  Helferich  and  A.  Muller  (Ber.,  1930,  63, 
[B],  2142—2149;  cf.  A.,  1927,  135).— p-d-Glucose 
1  ;  2  :  3  :  4-tetra-acetatc  is  conveniently  converted 
into  P-d-glucosc  1:2:3:  6-tetra-acetate,  [a]]]  —32-18° 
in  chloroform,  by  treatment  with  aqueous-alcoholic 
potassium  hydroxide.  With  trichloroacetyl  chloride 
in  anhydrous  pyridine  the  1:2:3: 6-derivative 
affords  1:2:3:  6-<eZra- acetyl -4- irichloroacetyl-$-d - 
glucopyranose,  m.  p.  153°,  [a]fj  -10-0°  in  chloro¬ 
form,  +  11-3°  in  nitrobenzene.  1:2:3: 6-Totra- 
acetyl-4-toluenesulphonyl-eZ-glucopyranose  is  trans¬ 
formed  by  glacial  acetic  acid  saturated  with  hydrogen 
bromide  into  <x-\-bromo-'l :  3  :  6-triacetyl-4-toluene- 
mlphonyl-d-glucopyranose,  m.  p.  171°  (corr.,  decomp.), 
Mu  +141°  in  chloroform,  which,  with  silver  carbon¬ 
ate  and  anhydrous  methyl  alcohol,  yields  2:3:  6-tri- 
acetyl-4-toluenesulphonyl  -  [5  -  methyl  -  d  -  glucopyranos  - 
ide,  m.  p.  118°  (corr.j,  Mu  -32-0°  in  pyridine, 
—37-8°  in  chloroform,  identical  with  the  product 
derived  from  [3-methylglucoside.  Treatment  of  the 
triacetyltoluenesulphonylmethylglucopyranoside  in 
chloroform  with  sodium  in  methyl  alcohol  leads  to 
the  formation  of  anhydro-$-methyl- 
glucoside  (?  I),  m.  p.  158°,  [a]],' 
—118°  in  water,  transformed  by 
acetic  anhydride  and  pyridine  into 
the  diacetyl  derivative,  m.  p.  118°, 
Mg  —114-8°  in  chloroform;  the 
corresponding  dibenzoyl  compound 
has  m.  p.  133°,  Mu  —80-5°  in 
chloroform. 

Reply  is  made  to  Haworth,  Hirst,  and  Teece  (this 


QH,-OH 
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vol.,  1023)  and  evidence  against  the  migration  of  the 
1 -acetyl  group  is  advanced.  H.  When. 

Halogenoses  of  the  (3-series  and  their  applic¬ 
ation  to  synthesis.  V.  (3-Acetochlorogalactose 
and  (3-acetochloroxylose.  H.  H.  Sohlhbaoh  and 
R.  Gilbert  (Bcr.,  1930,  63,  [£],  2292—2297;  cf.  A., 
1929,  912). — Improvements  in  the  technique  of  the 
preparation  of  (3-acetochloroglucose  have  yielded  a 
substance  of  constant  [a]p  —18-6°  in  carbon  tetra¬ 
chloride;  the  difference  between  the  observed  value 
and  that  calculated  by  Hudson’s  method  therefore 
persists.  A  similar  discrepancy  is  observed  in  the 
case  of  (3 - acel ochloroga lactose,  m.  p.  93 — 94°,  [a]j? 
+5-8°  in  carbon  tetrachloride,  prepared  from  aceto- 
bromogalactose,  [a]'"  +220-2°;  the  calculated  value 
is  [a]D  —39°.  Conversion  of  [3-acetochloroglucose  into 
tetra-acetyl-a-glucosc  is  greatly  improved  by  the 
addition  of  silver  nitrate  to  the  reaction  mixture, 
whereby  the  change  is  considerably  expedited. 
[3-Acetochlorogalactose  is  similarly  transformed  into 
tetra-acetyl-a-galactose,  m.  p.  133°,  [a]';)  +144-4°  in 
chloroform;  addition  of  ammonia  to  the  solution 
of  the  substance  in  alcohol  causes  an  immediate  fall 
to  the  constant  equilibrium  value,  [a]))  +90-7° 
(+1-0°).  The  compound  differs  from  that  described 
bv  SKraup  and  Kremann  (A.,  1901,  i,  507)  and  re¬ 
garded  by  Hudson  and  Johnson  (A.,  1916,  i,  546)  as  the 
a-compound.  The  velocity  of  isomerisation  of  the 
(3-halogenoses  in  anhydrous  methyl  alcohol  or  ether 
containing  mercuric  chloride  is  approximately  the 
same  for  derivatives  of  dextrose  and  galactose. 
a-Acetobiomoxylose,  when  very  rapidly  manipul¬ 
ated,  is  similarly  transformed  into  fi-acetochloroxylose, 
m.  p.  112 — 113°,  [a];)  — 131-0°  in  carbon  tetrachloride 
(calc.  [a],,  —99°).  Since  the  compound  is  smoothly 
converted  by  silver  chloride  in  ether  into  a-nceto- 
chloroxylose  and  is.  transformed  by  silver  carbonate 
in  aqueous  acetone  into  triacetyl-a-xylose  it  appears 
Unlikely  that  any  change  in  ring  structure  has  been 
induced.  The  discrepancy  between  observed  and 
calculated  values  for  | a]u  cannot  therefore  be  ascribed 
to  difference  in  the  ring  systems  of, the  acetocliloro- 
xyloses.  H.  Week. 

Halogenoses  of  the  (3-series  and  their  applic¬ 
ation  to  syntheses.  VI.  Crystalline  halogeno- 
acetyl  derivative  of  h-galactose.  H.  H.  Scjhlu- 
bach  and  V.  Prochoavntck  (Ber.,  1930,  63,  [if], 
2298 — 2301). — -The  conversion  of  galactose  into  the 
mixture  of  isomeric  (3-penta-acetates  and  their  sub¬ 
sequent  separation  is  described  in  detail.  [3-Penta- 
acetyb/i-galactose  is  most  conveniently  transformed 
into  (3-acetochloro-7i-galactose,  [ajjj  — 77°  in  chloro¬ 
form,  by  the  action  of  liquid  hydrogen  chloride;  the 
method  of  Hudson  and  Johnson  (A.,  1916,  i,  546) 
gives  a  crystalline  product  with  difficulty  and  in 
poor  yield.  The  half  period  for  its  mutarotation  in 
chloroform  (D.A.B.  VI)  and  methyl  alcohol  is  about 
12  hrs.  and  less  than  2  min.,  respectively,  the  corre¬ 
sponding  periods  for  the  isomeric  ?i-compound  being 
23  hrs.  and  5-3  min.  Unexpectedly  the  action  of 
liquid  hydrogen  bromide  on  (3-penta-acetyl-A-galactose 
rapidly  yields  a  fi-acetodibromo-h-galaclose,  m.  p.  83 — 
S4-5°,  [a}g  —116-2°  in  carbon  tetrachloride.  Both 
bromine  atoms  are  readily  removed.  One  of  them 


is  doubtless  attached  to  the  1-carbon  atom,  but  the 
position  of  the  other  has  not  been  established. 

H.  Wren. 

Unsaturated  anhydro-sugars.  IV.  2-Hydr- 
oxygalactal  and  preparation  of  kojic  acid  [5-hydr- 
oxy-2-hydroxymethyl-4-pyrone]  from  galactose. 
K.  Maurer  and  A.  Muller  (Ber.,  1930,  63,  [B], 
2069—2073). — 2-Hydroxygalactal  tctra-acetate  (cf. 
A.,  1927,  751)  has  m.  p.  111°,  [a]’»  +5-03°,  +9-90°, 
-3-84°,  and  —12-68°  in  ethyl  alcohol,  methyl  alcohol, 
chloroform,  and  s-tetracliloroethanc,  respectively. 
When  treated  with  phenylhydrazine  in  50%  acetic 
acid  it  loses  its  acetyl  groups  and  yields  galactos- 
azone,  m.  p.  190°.  It  is  oxidised  by  potassium  per¬ 
manganate  in  aqueous  alkaline  solution  to  potassium 
lyxonate,  m.  p.  166°,  transformed  through  the  lead 
salt  into  lyxonolactone,  m.  p.  110°,  [a]g  +77-7°  in 
water.  2-Hydroxygalactal  tetra-acotate  is  converted 
by  chlorine  in  anhydrous  ether  followed  by  silver 
carbonate  and  water  into  tetra- 
acetylgaladosone  hydrate,  (I),  m.  p, 
96°,  [ajg  +45-68°  in  chloroform, 
which  in  aqueous  solution  shows 
slow  mutarotation  accelerated  by 
hydrogen  or  hydroxyl  ions.  It 
reduces  Fehling’a  solution  at  the 
ordinary  temperature,  decolorises 
cold  permanganate,  and  is  hydrolysed  by  sodium 
hydroxide  to  galactosone.  It  is  smoothly  converted 
by  a  mixture  of  pyridine  and  acetic  anhydride  at  0° 
intodiacctylkojic  acid,  hydrolysed  by  mcthyl-alcoholic 
ammonia  to  kojic  acid,  m.  p.  153°.  H.  Wren. 

Acetone  [isopropylidene]  sugars  and  other 
carbohydrate  compounds.  XXII.  Cyclic  acet¬ 
ates  in  the  sugar  group.  K.  Freudenberg  and 
H.  Scholz  (Ber.,.  1930,  63,  [£]  1969— 1972).— Re¬ 
examination  of  the  hepta-acetylmethylmaltoside, 
m.  p.  163 — 164°  (cf.  Freudenberg  and  others,  A.,  1928, 
1222),  shows  that  seven  acetyl  groups  are  removed 
by  treatment  with  alcoholic  toluonesulphonic  acid.  In 
the  additional  presence  of  potassium  stearate  only 
six-  acetyl  groups  are  removed,  so  that  one  acetyl 
group  . in  the  compound  is  regarded  as  unique.  The 
substance  regarded  previously 
as  metliylmaltoside  (obtained 
Ie-OMe  from  the  liepta-acetate  by 
means  of  ammonia)  retains  an 
acetyl  group  removable  by 
toluenesulphonic  acid  and 
y,  J  hence  is  acetylmetkylmaltoside 

OH-j-UH  (I).  The  "  superfluous isomer- 

(Jd  ism  ”  among  the  hepta-acetyl- 

chloromaltoses  receives  an  explanation  similar  to  that, 
of  the  acetylmethylrhamnosidcs.  H.  Wren. 


Acetone  [isopropylidene)  sugars  and  other 
carbohydrate  compounds.  XX.  Synthesis  of 
methylated  cellobiose.  Crystalline  methylcello- 
triose  from  cellulose.  Gentiobiose  from  amygd- 
alin.  K.  Freudenberg,  C.  C.  Andersen,  Y.  Go, 
K.  Friedrich,  and  N.  W.  Richtmyer  (Ber.,  1930, 
63  [jB],  1961—1966;  cf.  A.,  1929,  427).— 2  :  3  :  6-Tri- 
methyl-(3-methylglucoside,  m.  p.  58 — 59°,  prepared 
by  the  action  of  hydrogen  chloride  on  2:3:  6-tri- 
metliylglucose  in  ether  and  treatment  of  the  product- 
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with  silver  carbonate  and  methyl  alcohol,  reacts  with 
tetramethylglucose-l-chlorohydrin  and  silver  carbon¬ 
ate  in  chloroform,  giving  a  product  from  which  hcpta- 
methyl-P-methylcellobioside,  m.  p.  86°,  [ajjf.  —16° 
(±1°).  separates.  The  residual  syrup  appears  to  con¬ 
tain  heptamethyl-P-mcthylmaltoside  or  derivatives 
of  trehalose  or  isotrehalose,  which  arc  also  formed 
by  the  action  of  silver  carbonate  on  the  chlorohydrin 
alone. 

Heptamethylbenzylcellobioside  is  converted  by 
hydrogen  in  presence  of  spongy  platinum  and  glacial 
acetic  acid  into  heptamethylcellobiose. 

Cotton  wool  is  converted  by  acetic  anhydride  and 
glacial  acetic  acid  containing  sulphuric  acid  into 
cellobiose  acetate  and  a  mixture  which  is  purified  by 
successive  treatment  with  water,  ethyl  and  methyl 
alcohol.  Methylation  of  the  purified  product  with 
methyl  sulphate  gives  heptamethyl-P-methylcello- 
bioside  and  decamethyl-fi-methylceUolrioside,  m.  p. 
115°,  b.  p.  216—220°/0-08  mm.,  [<*&  -9-8°  (±0-5°). 

The  conversion  of  amygdalin  into  gentiobiose  is 
described  in  detail.  H.  Wren. 

Glucomannan  from  “  konjak.  ”  K.  Nishida 
and  H.  Hashima  (J.  Dept.  Agric.  Kyushu,  1930,  2, 
277 — 360). — From  “  konjak  powder”  (powdered 
tubers  of  Amorphophallus  konjac,  C.  Koch)  gluco¬ 
mannan  may  be  prepared  by  dispersion  in  water  at 
120—125°  and  precipitation  as  a  copper  complex  by 
means  of  Feliling’s  solution.  An  identical  product 
results  from  the  digestion  of  konjak  meal  with  pan- 
creatin  at  35°  for  14  days  in  the  presence  of  toluene. 
Examination  of  the  products  of  acid  hydrolysis  con¬ 
firms  Ohtsuki’s  conclusion  (A.,  192S,  873)  that  this 
polysaccharide  contains  mannose  and  dextrose  in  the 
ratio  2:1.  Acetylation  with  acetic  anhydride  con¬ 
taining  a  trace  of  sulphuryl  chloride  leads  to  a  tri¬ 
acetate,  m.  p.  ISO — 187°,  [ajg  -21-5°  in  chloroform, 
.V  2300  in  bromoform.  Acetolysis  of  glucomannan 
(1  g.)  is  best  effected  by  treatment  with  acetic 
anhydride  (5  g.),  acetic  acid  (6  g.),  and  sulphuric 
acid  (0-5  g.)  at  23°  for  15 — 20  days.  From  the 
products  of  acetolysis  crystalline  glucomannotriose 
hendeca-acetale,  m.  p.  10S — 110°,  [ajg  +18°  in  chloro¬ 
form,  4-6°  in  benzene,  M  924 — 1014  in  benzene,  has 
been  isolated.  De-acetylation  with  alcoholic  am¬ 
monia  at  0°  affords  glucomannotriose,  m,  p.  216-5 — 
217°  after  softening  at  206°,  [a]®  —16-4°  in  water, 
M  504  in  water,  possibly  identical  with  the  amor¬ 
phous  “  lrevidulin  ”  of  Mayeda  (A.,  1922,  i,  694)  and 
“  laavidulinose  ”  of  Ohtsuki  (loc.  cit.),  which  yields 
2  mols.  of  mannose  and  1  mol.  of  dextrose  on  hydro¬ 
lysis  with  acid.  By  de-acetylation  of  the  mixture 
resulting  from  acetolysis  two  crystalline  disaccharides 
have  been  isolated :  gluconuninobiose,  m.  p.  150 — 
160°,  [ajg  -|-10-5=  in  water,  M  357 — 396  in  water, 
yielding  equal  amounts  of  mannose  and  dextrose  on 
hydrolysis,  and  mannobiose,  m.  p.  125 — 140°,  [ajg 
-7-9°,  ill  324,  which  gives  mannose  alone  on  hydro¬ 
lysis.  Methylation  of  glucomannan  with  methyl 
sulphate  and  30%  sodium  hydroxide  affords  a  tri- 
methyl  derivative,  which  is  hydrolysed  by  methyl- 
alcoholic  hydrogen  chloride  to  products  appearing  to 
consist  essentially  of  2  :  3  : 4-trimethylmethylglueos- 
ide  and  2:3:6-  and  2:3:  4-trimethylmethylmann- 


oside.  Hydrolysis  of  the  triose  acetate  with  methyl- 
alcoholic  hydrogen  chloride,  methylation  of  the  pro¬ 
duct  so  obtained  with  methyl  iodide  and  silver  oxide, 
and  de-acetylation  with  alcoholic  ammonia  yields  a 
syrup  and  a  small  quantity  of  crystalline  methyl- 
mannoside.  The  syrup  may  be  separated  by  extrac¬ 
tion  with  ether  into  two  fractions,  which  appear  to 
consist  of  6-methylglucose,  [a]„  +75-8°  in  water, 
and  6 -methylmethylmannoside,  [ajg  +70°  to  -{-54°  in 
alcohol,,  +61-50  to  +59-6°  in  water. 

T.  H.  Morton. 

Digitalis  glucosides.  V.  Oxidation  and 
isomerisation  of  gitoxigenin.  W.  A.  Jacobs  and 
E.  L.  Gustos  (J.  Biol.  Chem.,  1930,  88,  531—544). 
— Gitoxigenin  on  oxidation  with  chromic  acid  in 
acetic  acid  solution  yielded  u-ketokodigitoxigenone, 
C23H30O5,  m.  p.  204°,  [ajg  4-88°  in  acetone,  which 
when  treated  with  mineral  acid  or  hydrolysed  and 
subsequently  acidified  with  acetic  acid  was  converted 
into  an  isomeridc  fi-ketokodigitoxigenone,  m.  p.  213°, 
[ajg  -j- 1 54°  in  acetone.  Either  isomeride  when  treated 
with  hot  methyl  alcohol  gave  the  dimethyl  acetal  of 
fi-ketoisodigiloxigenone,  C25H3r,06,  m.  p.  226 — 227°. 
isoGitoxigenone  treated  in  the  same  way  yielded  the 
corresponding  dimethyl  acetal,  C25H3hO0,  in.  p.  235°. 

Oxidation  of  dihydrodigitoxigenin  with  chromic 
acid  in  acetic  acid  solution  yielded  cn-ketodihydro- 
digitoxigenone,  C23H3205,  m.  p.  220 — 221°  (softening 
at  200°),  [ajg  4-89°  in  acetone.  Treatment  of  this 
compound  with  mineral  acid  yielded  an/ti/dro-H-keto- 
dihydrodigitoxigenone,  C^HjgOj,  m.  p.  240°,  [ajg 
4-154°  in  acetone.  By  hydrolysis  and  subsequent 
acidification  of  this  compound  or  of  a-ketodiliydro- 
digitoxigenone,  an  isomeridc  of  the  former,  m.  p. 
220°,  [ajg  4-173°  in  acetone,  was  formed.  Oxidation 
of  dihydrogitoxigenin  also  yielded  a  mmiocarboxylic 
acid,  C^HggOg,  m.  p.  246°  (dccomp.),  [a]?)  —74°  in 
aqueous  acetone  {methyl  ester,  m.  p.  212°).  The 
presence  of  a. lactone  group  could  not  be  demonstrated, 
nor  was  it  possible  to  convert  the  acid  into  anhydro- 
dcrivatives.  Dihydrodigitoxigcnone,  C^H^O,^  m.  p. 
.160 — 162°,  prepared  by  the  oxidation  of  dihydro¬ 
digitoxigenin,  formed  no  anhydro-derivatives. 

It  is  concluded  that  the  second  hydroxyl  group 
in  gitoxigenin  (digitoxigenin  and  isogitoxigenin,  one 
hydroxyl  group)  is  not  tertiary  as  originally  supposed, 
and  that  it  is  probably  attached  to  the  carbon  atom 
S  to  the  y-carbon  atom  of  the  lactone  group. 

G.  F.  Marrian. 

Strophanthin.  XVIII.  aHoCymarin  and  allo- 
Strophanthidin.  Enzymic  isomerisation  of 
cymarin  and  strophanthidin.  W.  A.  Jacobs  (J. 
Biol.  Chem.,  1930,  88,  519—529;  cf.  A.,  1926,  618, 
982). — Seeds  of  Strophanthus  kombe  were  ground, 
defatted,  and  kept  in  contact  with  water  for  some 
days  at  25°.  A  dilute  alcoholic  extract  of  the 
digested  mixture,  after  purification  with  lead  acetate 
and  concentration,  yielded  in  addition  to  cymarin 
an  isomeric  glucoside  eWocymarin,  C^H^Og,  m.  p. 
145°  (decomp.),  [ajg  4-43°  in  methyl  alcohol.  This 
substance  was  separated  from  the  cymarin  by  reason 
of  its  low  solubility  in  chloroform.  It  was  pharmaco¬ 
logically  inactive.  On  hydrolysis  it  yielded  cymarose, 
C7H1404,  m.  p.  93°,  [ajg  (final)  4-52°  in  water,  and 
nllostrophanthidin,  C^l^Osi  m.  p.  248 — 250°,  [ajg 
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+37°  in  95%  alcohol.  Oximation  of  the  latter 
yielded  sWo&trophanth  id  inoxime. ,  C23H;(30GlSr,  decomp. 
235°.  Hydrogenation  yielded  successively  dihydro- 
■Allostrophanthidin,  C23H31Og,  m.  p.  230°  after  soften¬ 
ing  at  150°,  and  dihydroalloslrophanthidol,  C23H3G06, 
m.  p.  222°.  The  latter  substance  formed  no  oxime. 
Treatment  of  nlfostrophanthidin  with  alcoholic  hydro¬ 
chloric  acid  yielded  the  ethyl  semiacetal  of  oxidodi- 
anhydroallostrophanlhidin,  C25H3204,  m.  p.  191°.  The 
preparation  of  these  derivatives  showed  the  presence 
of  an  aldehydic  group,  two  tertiary  groups,  and  one 
secondary  hydroxyl  group,  as  in  strophanthidin.  The 
isomerisation  is  due  to  an  enzyme  present  in  the 
seeds.  G.  F.  Marrian. 

Tigogenin,  a  digitalis  sapogenin.  W.  A.  Jacobs 
and  E.  E.  Fleck  (J.  Biol.  Chem.,  1930,  88,  545 — 
550). — The  sapogenin  prepared  by  the  acid  hydrolysis 
of  crude  gitonin  when  treated  with  light  petroleum 
was  separated  into  two  fractions;  the  insoluble 
fraction  consisted  of  gitogenin,  whilst  the  soluble 
fraction  contained  a  new  sapogenin,  designated 
tigogenin,  C2GH4a03,  m.  p.  203 — 204°,  [ajft  —49°  in 
pyridine.  rfhe  following  derivatives  were  prepared  : 
acetate,  C28H4404,  m.  p.  200—202°,  [a]??  -57°  in 
pyridine ; '  benzoate,  C33H4604,  m.  p.  224—225°,  [a]j? 
—37°  in  pyridine;  tigogenone,  C26H40O,,  m.  p.  206 — 
207°,  [a]jj  —35°  in  pyridine  (oxime,  C26H4103N,  m.  p. 
256 — 25S°).  Beduction  of  tigogenone  with  zinc  and 
hydrochloric  acid  yielded  a  product,  G26H4202,  m.  p. 
265—267°.  A  comparison  of  sarsapogenin"  sarsapo- 
genone,  and  sarsapogenoneoxime  with  tigogenin 
and  its  corresponding  derivatives  showed  that  these 
sapogenins  were  isomeric.  G.  F.  Marrian. 

Doubtful  existence  of  the  so-called  “  a-di- 
amylose."  A.  Miekeley  (Ber.,  1930,  63,  [B], 
1957 — 1961). — Contrary  to  Pringsheim  (A.,  1926, 
1128,  and  previous  abstracts)  treatment  of  a-tetra- 
amylose  with  acetic  anhydride  in  presence  of  zinc 
chloride  or  pyridine  yields  only  a-tetra-amylose 
acetate,  from  which  the  unchanged  carbohydrate  can 
be  regenerated.  The  following  constants  are  re¬ 
corded  :  a-tetra-amylose  (air-dried),  [a]^  +133-8°  in 
water,  (dried)  [a]$  +147-3°  in  water;  a-tetra- 
amylose  acetate,  m.  p.  153 — 154°  (corr.),  [a]g  +103-8° 
in  glacial  acetic  acid.  a-Tetra-amylose  forms  crystals 
of  the  composition  CmH^O^AE^O,  corresponding 
exactly  with  a-diamylose,  C12H2#O10,2H2O.  The 
existence  of  a-diamvlose  ”  appears  doubtful. 

H.  Wren. 

Highly  polymerised  compounds.  XL. 
Measurements  of  viscosity  with  polysaccharides 
and  polysaccharide  derivatives.  H.  Statjdinger 
and  O.  Schweitzer  (Ber.,  1930,  63,  [B],  2317 — 
2330). — The  theoretical  considerations  are  based  on 
the  following  hypotheses :  (1)  Variation  in  the 

specific  viscosity  v;sp.  of  a  colloidally  dissolved  sub¬ 
stance  with  pressure  is  an  indication  of  structure  in 
the  solution,  which  may  be  caused  by  the  presence 
of  macromolecules  in  such  concentration  that  they 
are  mutually  impedient.  (2)  With  the  macromole- 
cular  hydrocarbons  the  specific  viscosity  increases 
proportionally  with  the  concentration  in  dilute  sol 
solution  but  much  more  rapidly  than  the  concen¬ 


tration  in  concentrated  sol  solution  and  in  the  region 
of  gel  solution.  (3)  Approximate  constancy  in  the 
specific  viscosity  of  a  solution  over  a  considerable 
range  of  temperature  is  evidence  of  the  presence 
of  macromolecules  in  solution  and  against  that  of 
strongly  solvatised  micelles.  (4)  Measurements  of 
viscosity  in  different  solvents  afford  evidence  of  the 
influence  of  the  medium  on  the  macromolecules. 

Observations  on  inulin  dissolved  in  formamide 
show  its  behaviour  to  differ  greatly  from  that  of 
polystyrene  or  balata  solutions.  Since  vjsp.  is  much 
greater  at  lower  than  at  higher  temperatures,  a 
change  in  the  structure  of  the  colloidal  particles 
occurs  which  is  attributed  to  alteration  of  the  co- 
ordinative  linkings  of  the  molecules  among  themselves 
and  with  the  solvent;  these  changes  are  reversible, 
since  particles  of  the  original  size  result  when  the 
solutions  are  cooled.  Examination  of  solutions  of 
lichenin  in  formamide  shows  the  solute  to  be  present 
in  the  molecular  form  at  great  dilution.  In  the  more 
concentrated  solutions,  co-ordinative  union  exists 
between  solvent  and  solute  and  between  the  mole¬ 
cules  of  solute;  the  latter  linkings  arc  resolved  when 
the  temperature  is  raised  and  for  this  reason  a  more 
pronounced  fall  in  viscosity  is  observed  than  in  more 
dilute  solutions  in  which  only  the  co-ordinative  link¬ 
ings  between  solute  and  solvent  are  ruptured.  The 
mol.  wt.  of  lichenin  is  markedly  higher  than  that  of 
inulin;  the  chain  appears  to  contain  about  300  unit 
molecules.  Potato  starch  or  soluble  starch  in  form¬ 
amide  differs  completely  in  its  behaviour  from  poly¬ 
styrenes  and  caoutchouc  and  markedly  from  lichenin. 
Since  even  dilute  solutions  do  not  obey  the  Hagen- 
Poiseuille  law,  deductions  concerning  mol.  wt.  from 
measurements  of  viscosity  are  inadmissible;  freely 
mobile  colloid  molecules  are  not  present.  The  specific 
viscosity  diminishes  with  rise  in  temperature,  but  the 
starch  is  altered.  Since  the  vjsp./c  values  in  quite 
dilute  solutions  of  differing  concentration  are  not 
constant,  irregular  changes  in  tho  structure  of  the 
colloid  particles  appear  to  occur.  It  cannot  there¬ 
fore  be  determined  whether  macromolecules  are 
present  in  a  starch  solution  under  definite  con¬ 
ditions.  It  is  assumed  that  the  colloidal  particles  of 
starch  are  composed  of  associations  of  extremely 
unstable,  readily  cracked  molecules  and  that  the 
solution  contains  molecular  aggregates  (micelles)  and 
not  macromolecules. 

Cellulose  triacetate  in  s-tetrachloroethane  and 
w»-cresol  appears  to  form  associations  of  molecules 
in  concentrated  solution  which  become  resolved  when 
the  temperature  is  raised.  In  dilute  solution  the 
change  of  the  colloidal  particles  is  uniform  and 
attributable  to  a  loosening  of  the  co-ordinative 
linkings  between  the  macromolecules  and  those  of 
the  solvent.  Since  with  cellulose  acetate,  lichenin, 
and  inulin,  as  with  the  highly  complex  hydrocarbons, 
the  specific  viscosity  of  the  solutions  is  the  same  at 
different  temperatures,  the  identity  of  the  colloidal 
particles  with  the  macromolecules  is  regarded  as 
established.  Dibenzylcellulose  exhibits  abnormal  be¬ 
haviour  in  s-tetrachloroethane,  whilst  methylcellulose 
(OMe=38%)  shows  still  more  marked  divergence 
from  the  Hagen-Poiseuille  law  in  the  same  solvent. 
With  cellulose  nitrate  the  measurements  of  viscosity 
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are  particularly  difficult  to  interpret,  since  mechanical 
treatment  of  the  solution  causes  greater  mobility. 

H.  Wren. 

Polysaccharides.  XLIII.  Processes  taking 
place  when  polysaccharides  are  heated  in  glycerol. 
P.  Karrer  and  E.  von  Krauss  (Helv.  Chim.  Acta, 
1930,  13,  1071 — 1073). — When  acetylstarch  (44-7% 
Ac)  is  heated  in  glycerol  solution  at  200 — 220°, 
elimination  of  acetyl  groups  occurs.  Products  con¬ 
taining  7 — 10%  Ac,  soluble  in  water,  dialysing  com¬ 
pletely  through  a  collodion  membrane,  and  yielding 
maltose  hepta-acetate  on  treatment  with  acetyl 
bromide,  are  obtained.  The  changes  taking  place 
are  hydrolytic.  (soTrihexosan  (Pictet  and  Vogel,  A., 
1929,  914),  dextrinosan  (idem,  ibid.,  1167),  and 
dextrinose  are  also  converted  into  maltose  hepta- 
acetate  by  treatment  with  acetyl  bromide. 

H.  Burton. 

Depolymerisation  of  inulin.  H.  H.  Schlubach 
and  H.  Elsner  (Ber.,  1930,  63,  [A],  2302—2304). — 
Mainly  a  reply  to  Berner  (this  vol.,  1025).  Inulin 
which  has  been  treated  with  glycerol  and  subse¬ 
quently  seven  times  with  alcohol  and  ether  can  be 
freed  completely  from  glycerol  and  alcohol  by  pre¬ 
servation  in  a  high  vacuum  at  111°  during  12  hrs. 
Berner’s  reliance  entirely  on  cryoscopic  determin¬ 
ations  of  mol.  wt.  as  criteria  of  depolymerisation  is 
considered  to  be  unfortunate  in  view  of  the  uncer¬ 
tain  ajiplicability  of  the  method  to  carbohydrates. 
Measurements  of  the  specific  rotation  permit  the 
division  of  depolymerised  products  into  two  groups, 
(1)  those  obtained  by  Pringsheim,  Reilly,  and  Dono¬ 
van  (A.,  1929,  1282)  and  by  Vogel  (this  vol.,  198) 
which  have  the  same  specific  rotation  as  the  initial 
inulin  into  which  they  can  be  transformed,  and  (2) 
those  prepared  by  Pictet  and  Vogel  (A.,  1928,  276), 
which  have  a  specific  rotation  differing  from  that 
of  the  initial  material  and  arc  not  capable  of 
spontaneous  re-conversion.  Inulin  when  treated  with 
benzamide  at  140°/vae.  for  6  hrs.  is  converted  into 
a  mixture,  [a]D  +29'6°,  separable  into  two  portions 
having  [a]„  +20°  and  +75°,  respectively.  The  effect 
of  addition  of  glycerol  to  the  aqueous  solution  or  of 
ethyl  alcohol  or  glycerol  to  the  solution  in  ethylene 
glycol  on  the  optical  activity  of  inulin  has  been 
examined. 

The  view  is  emphasised  that  a  homogeneous  inulin 
of  definite  mol.  wt.  docs  not  exist.  The  material  is 
a  mixture  of  polymeric-homologous  polylajvans  the 
composition  of  which  depends  greatly  on  the  botanical 
source,  time  of  season,  and  mode  of  extraction  and 
purification.  H.  Wren. 

Existence  of  the  cellobiose  residue  in  cellulose. 
W.  N.  Haworth,  E.  L.  Hirst,  and  H.  A.  Thomas 
(Nature,  1930, 126,438).— The acetolysis  of  trimethyl- 
cellulose  supports  the  view  that  cellobiose  is  pre¬ 
formed  in  cellulose.  Under  mild  treatment  at  low 
temperatures,  fully  methylated  cellulose  undergoes 
cleavage  to  a  diacetylhexamethylcellobiose,  which 
readily  gives  crystalline  heptamethyl-3-methylcello- 
bioside.  L.  S.  Theobald. 

Hydrolysis  of  cellulose.  J.  Chalmers  and  J.  C. 
Earl  (J.  Proc.  Roy.  Soc.  N.S.  Wales,  1929,  63, 
loo — 158). — Treatment  of  cellulose  triacetate  with  a 


boiling  5%  methyl-alcoholic  solution  of  hydrogen 
chloride  results  in  the  dissolution  of  a  portion  of  the 
material  in  the  formation  of  a-methylglucoside.  Re- 
acetylation  of  the  insoluble  fraction,  which  has 
suffered  considerable  de-acetylation,  yields  a  tri¬ 
acetate,  [a]„  —10°.  Repetition  of  this  process  leads 
to  a  product,  [<x]„  0°,  indicating  that  the  insoluble 
portion  has  suffered  progressive  and  far-reaching 
hydrolytic  degradation.  T.  H.  Morton. 

Celluloses  of  some  Australian  plants.  W.  G. 
Arneman  and  J.  C.  Earl  (J.  Proc.  Roy.  Soc.  N.S. 
Wales,  1929,  63,  44 — 40). — The  celluloses  were  pre¬ 
pared  by  chlorination  of  the  plants  and  subsequent 
extraction  with  alcohol.  Pentosans  were  removed 
by  a  preliminary  treatment  with  2%  sulphuric  acid. 
The  rotations  ([<*]„)  of  the  triacetates  derived  from 
these  products  by  the  method  of  Barnett  (A.,  1921, 
i,  164)  are  recorded :  from  the  aquatic  plants, 
Posidonia,  —39-9°,  Gymodocea  sp.,  —22°,  Potarno- 
gelon  sp.,  0°;  from  the  woods,  Doryphora  sassafras, 
—22-6°,  Araucaria  Cwmingharnii ,  -22-6°;  and  from 
the  salt  bush,  Alrijrtex  vesicarium,  —20-1°.  It  is 
suggested  that  the  conclusion  of  Heuser  (A.,  1921, 
i,  708)  that  celluloses  from  all  sources  are  identical 
is  invalid.  T.  H.  Morton. 

Highly  polymerised  compounds.  XXXIX. 
Cellulose.  H.  Staudinger,  K.  Prey,  R.  Signer, 
W.  Starck,  and  G.  Widmer  (Ber.,  1930,  63,  \B\, 
2308 — 2316). — The  conflicting  views  with  regard  to 
the  structure  of  cellulose  arc  reviewed.  The  viscosity 
of  more  or  less  degraded  triacetylcclluloses  in  chloro¬ 
form  has  been  determined.  The  products  are  dis¬ 
solved  in  glacial  acetic  acid  (in  which  according  to 
Hess  they  are  monomeric  at  great  dilution),  the  solvent 
is  largely  removed  in  a  vacuum,  and  the  solute  is 
precipitated  by  water.  Since  the  viscosity  of  the 
products  in  chloroform  is  not  affected  by  the  treat¬ 
ment,  it  is  considered  that  the  cellulose  acetates  are 
different  substances  and  that  their  difference  does 
not  depend  on  varying  state  of  aggregation  of  one 
and  the  same  molecule.  Attempts  were  made  to 
prepare  polymeric-homologous  series  of  cellulose 
derivatives.  The  acetates  are  unsuitable  for  this 
purpose.  Fission  of  triacetylcellulose  with  hydrogen 
chloride  leads  to  the  production  of  degraded  products 
of  differing  mean  mol.  wt.  and  varying  chlorine 
content;  solutions  of  the  simpler  products  are  less 
viscous  than  those  of  equally  concentrated  solutions 
of  the  more  complex  products.  Allylation  of  cellulose 
proceeds  more  easily  than  methylation,  but  does  not 
lead  to  fully  alkylated  products.  Starch  and  cellulose 
react  incompletely  with  sodamide  in  liquid  ammonia 
and  treatment  of  the  products  with  methyl  iodide 
affords  only  incompletely  alkylated  compounds. 

Degradation  of  cellulose,  starch,  lichenin,  etc.  and 
their  derivatives  lead  to  series  of  polymeric-homo¬ 
logous  products  for  which  the  following  nomenclature 
is  proposed.  They  are  regarded  as  derivatives  of 
polymeric  glucans,  mannans,  or  l*vu Ians.  The  chains 
can  be  terminated  by  hydroxyl,  methoxyl,  acetyl, 
chlorine,  etc.  as  with  the  polyoxymethylene  and 
polvethylene  oxide  chains.  The  compounds 
0R-[C6H)n05J^-R'  are  thus  polyglucan  dihydrate 
(R=R'=H),  polyglucan  diacetate  (R=R'=Ac),  poly- 
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glucan  dimethyl  ether  (R=R'=Me).  The  position 
of  the  free  hydroxyl  groups  is  indicated  by  numerals, 
thus  poly-(2  :  3  :  G-glucan)  dihydrate.  The  degrad¬ 
ation  products  of  cellulose,  starch,  and  lichenin  are 
polycelloglucan,  polyamyloglucan,  and  polylicheno- 
glucan  compounds.  H.  Wren. 

Action  of  hypoiodite  solution  on  cellulose  pre¬ 
parations.  K.  Hess,  K.  Dzienger,  and  H.  Maass 
(Ber.,  1930,  63,  [23],  1922 — 1927). — Examination  of 
tho  action  of  hypoiodite  solution  [according  to  the 
directions  of  Bergmann  and  Machemer  (this  vol., 
467)  on  the  biosan  acetate  of  Hess  and  Friese  (A., 
1927,  44)  shows  that  the  “  iodine  value  ”  increases 
greatly  with  increasing  period  of  contact  and  that 
the  carbohydrate  residue  is  not  stable  towards 
renewed  hypoiodite.  Further  the  “  iodine  value  ” 
of  preparations  which  have  been  brought  into  colloidal 
solution  by  treatment  with  concentrated  sodium 
hydroxide  and  subsequent  dilution  is  greater  than 
that  of  suspended  preparations.  The  application  of 
Bergmann  and  Macbemer’s  method  to  the  determin¬ 
ation  of  the  mean  mol.  wt.  of  cellulose  preparations 
depends  on  the  unfulfilled  assumptions  that  the 
material  is  homogeneous  in  the  sense  that  mixture 
of  reducing  sugars  with  non-reducing  components  is 
excluded,  that  uniform  reaction  occurs  throughout 
tho  suspended  or  colloidally  disperse  material,  and 
that  oxidation  proceeds  according  to  the  scheme 
R-CH0+0=R-C03H.  H.  Wren. 

Highly  polymerised  compounds.  XLI.  De¬ 
terminations  of  mol.  wt.  of  cellulose  acetates.  H. 
Statjdinger  and  H.  Freudenberqer  (Bor.,  1930, 
63,  [23],  2331— 2343).— Cellulose  is  treated  with  acetic 
anhydride  and  zinc  chloride  at  60°  and  80°  respect¬ 
ively  and,  at  definite  intervals,  portions  of  the  solu¬ 
tion  are  withdrawn,  diluted  with  glacial  acetic  acid 
to  a  concentration  of  0-25  or  0-29  mol.,  and  subjected 
to  viscosity  measurements.  With  the  series  of  poly- 
triacetylcelloglucan  diacetates,  the  mol.  wt.  of  the 
simpler  members  is  determined  by  the  method  of 
Bergmann  and  Machemer,  which  is  valid  for  degrees 
of  polymerisation  of  20 — 60.  With  more  complex 
products  the  terminal  groups  form  so  insignificant  a 
part  of  the  molecule  that  their  accurate  determination 
is  no  longer  possible.  Viscosity  measurements  with 
these  hemicolloids  permit  relationships  to  be  estab¬ 
lished  between  viscosity  and  mol.  wt.  which  can  be 
applied  to  determination  of  the  mol.  wt.  of  the  more 
complex  products. 

Initially,  degradation  of  the  cellulose  moleculo 
occurs  very  rapidly  under  the  action  of  acetic 
anhydride  and  zinc  chloride,  but  the  simpler  products 
are  much  more  resistant.  The  initial,  highly  viscous 
solutions  contain  cellulose  triacetates  of  mean  degree 
of  polymerisation  60 — 100 ;  after  120  hrs.’  action 
the  degree  is  reduced  to  10.  At  the  ordinary  tem¬ 
perature  reaction  proceeds  extremely  slowly,  giving 
products  with  degree  of  polymerisation  160.  After 
7  days  at  30°  the  degree  is  130  and  after  10  days  it 
is  100.  Since  native  cellulose  is  more  highly  poly¬ 
merised  than  the  most  complex  of  the  acetates,  its 
mol.  wt.  must  be  above  24,000 ;  it  appears  probable 
that  the  cellulose  molecule  contains  a  chain  of  600 — 


1000  glucose  residues  and  thus  has  dimensions  similar 
to  those  of  the  caoutchouc  molecule. 

The  simpler  cellulose  acetates  dissolve  without 
swelling  to  mobile  solutions  the  viscosity  of  which 
increases  proportionally  to  the  concentration  over  a 
large  range.  Slightly  degraded  cellulose  acetates 
swell  very  markedly;  their  viscosity  in  solution 
increases  far  more  rapidly  than  the  concentration, 
so  that  very  viscous  solutions  can  be  obtained  at 
relatively  great  dilution.  In  them,  the  total  region 
of  the  macromolecules  is  greater  than  the  available 
volume  in  relatively  dilute  solution.  In  place  of  sol 
solutions  in  which  the  macromolecules  have  free 
movement,  they  represent  gel  solutions  in  which  the 
macromolecules  impede  one  another.  A  10- triacetyl- 
celloglucan  diacetate  behaves  in  solution  like  a  simple 
substance  and  the  gel  condition  is  not  reached  until 
the  concentration  attains  22%.  With  a  150-triacetyl- 
celloglucan  diacetate  the  transition  between  sol  and 
gel  lies  at  14%.  H.  Wren. 

Size  of  the  cellulose  molecule  in  copper- 
ammine  solution.  H.  Dohse  (Z.  physikal.  Chem., 
1930,  149,  279 — 283). — Cryoscopic  measurements 
have  been  made  with  solutions  of  diethylencdiamine- 
cupric  hydroxide,  with  and  without  the  addition  of 
a-cellulose.  The  f.-p.  depressions  produced  by  di- 
cthylenediaminecupric  hydroxide  alone  indicate  that 
the  compound  is  completely  ionised.  The  dissolution 
of  a-cellulose  caused  a  rise  in  f.  p.  which  is  regarded 
as  evidence  of  the  formation  of  long  glucose  chains 
in  the  amminc  solution;  the  results  are  in  sharp 
contradiction  to  the  views  of  Hess  on  the  constitution 
of  such  solutions.  F.  G.  Tryhorn. 

Dissolution  of  cellulose  in  copper  ethylene- 
diamine  solution.  K.  Hess  (Z.  physikal.  Chem., 
1930,  149,  284 — 287).— Exception  is  taken  to  the 
hypothesis  put  forward  by  Dohse  (preceding  abstract) 
as  to  the  constitution  of  solutions  of  cellulose  in 
copper-ammine  solutions,  on  the  ground  that  measure¬ 
ments  of  the  increase  in  copper  content  of  copper- 
ammine  solutions  caused  by  the  addition  of  cellulose 
fail  to  show  stoicheiometric  relationships  between  the 
copper  and  the  cellulose.  It  is  pointed  out  that 
cryoscopic  measurements  must  fail  to  give  indications 
of  the  size  of  the  cellulose  molecules  in  solution  if 
these  tend  to  form  colloidal  aggregates. 

F.  G.  Tryhorn. 

Dissolution  of  cellulose  in  copper-ethylene- 
diamine  solution.  H.  Dohse  (Z.  physikal.  Chem., 
1930,  149,  288—290). — A  reply  to  Hess  (preceding 
abstract).  F.  G.  Tryhorn. 

Process  of  dissolution  of  cellulose  fibres  in 
ammoniacal  copper  solution  and  the  viscosity  of 
the  solutions.  I.  Saktjrada  (Ber.,  1930,  63, 
[23],  2027 — 2042). — The  solubility  curves  in  ammonia¬ 
cal  copper  solution  are  given  for  the  following  types 
of  cellulose :  (1)  crude  cotton  wool  extracted  with 
boiling  benzene  and  alcohol  (1:1);  (2)  cotton  wool 
purified  by  means  of  chlorine  dioxide  and  sodium 
sulphite  until  constancy  of  chlorine  dioxide  titre; 
(3)  cotton  wool  deprived  of  fat  and  repeatedly 
extracted  with  2%  sodium  hydroxide  at  95°  m 
absence  of  air;  (4)  cotton  wool,  deprived  of  fat, 
treated  successively  with  chlorine  dioxide  and  sodium 
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sulphite  and  with  sodium  hydroxide;  (5)  technical, 
bleached  cotton  linters;  (6)  technical  cellulose 
(oc-fibre);  (7)  technical,  bleached  ramie  fibre;  (8) 
crude  ramie  fibre  treated  with  2%  sodium  hydroxide; 

(9)  ramie,  mercerised  with  17-5%  sodium  hydroxide; 

(10)  cuprammonium,  and  (11)  viscose  silks.  In 
general,  more  or  less  pronouncedly  S-shaped  curves 
are  obtained,  which,  in  relationship  to  the  pre- treat¬ 
ment  of  the  fibre;  have  different  inclination  of  the 
tangents  at  the  point  of  inflexion  to  the  abscissa. 
The  angle  increases  with  intensity  of  purification  of 
the  fibres.  The  reagents  do  not  attack  cellulose 
under  the  conditions  of  experiment.  Only  with 
artificial  silk  is  the  curve  rectilinear  as  expected 
from  the  observations  of  Hess  and  co-workers. 

The  copper  content  of  the  fibres  with  equal  original 
concentration  of  copper  and  equal  substrate  relation¬ 
ship  is  practically  identical  in  spite  of  tho  differing 
amounts  of  dissolved  cellulose.  It  is  probable  there¬ 
fore  that  the  dissolution  of  natural  cellulose  fibres  in 
ammoniacal  copper  solution  depends  on  tho  structure 
and  particularly  on  the  integument  material  permeat¬ 
ing  the  fibres  in  their  natural  state. 

Determinations  of  tho  viscosity  of  the  cellulose 
solutions  show  that  slight  purification  of  the  fibre 
runs  parallel,  with  relatively  .nigh  viscosity  and  great 
divergence  from  the  Hagen-Poiseuille  law.  It  ap¬ 
pears  that  great  caution  is  necessary  in  considering 
the  properties  of  cellulose  solutions  in  relation  to 
tho  constitution  of  cellulose.  It  is  not  valid  to 
assume  that  highly  viscous  cellulose  solutions  contain 
large  cellulose  molecules  or  micelles  and  that  mobility 
of  the  solution  is  indicative  of  low  mol.  wt.  of  the 
solute.  The  X-ray  spectra  of  cuprammonium  silk 
and  crude  cotton  wool  show  practically  the  same 
sharpness  of  interferences  indicating  the  same  dimen¬ 
sions  of  the  crystallites.  :  H.  Wren. 

Kinetics  of  the  “  coppering  "  of  cellulose  fibres. 
I.  Sakhrada  (Ber.,  1930,  63,  [B],  2043— 2044).— 
The  penetration  of  copper  from  ammoniacal  copper 
solution  into  cellulose  fibres  takes  place  with  a 
velocity  consistent  with  tho  hypothesis  that  the 
reagent  diffuses  through  an  enclosing  integument 
system  and  reacts  within  the  fibre  in  accordance  with 
the  concentration  of  the  solution  to  give  copper- 
alkali-cellulose  compounds.  The  simple  expression 
for  a  bimolecular  action  appears  to  apply  to  the 
hydrolysis  of  the  cellulose  esters  of  the  higher  fatty 
acids.  The  mechanism  of  the  reactions  is  not  estab¬ 
lished.  H.  Wren. 

Copper  oxide-ethylenediamine-cellulose.  W. 
Trattbe,  G.  Glattbitt,  and  V.  Schenck  (Ber.,  1930, 
63,  [2?],  2083—2093). — If  an  ethylenediamine  solution 
saturated  with  copper  hydroxide  is  treated  with  oxalic 
acid  in  amount  insufficient  for  neutralisation  of  the 
base,  its  capacity  for  dissolving  copper  hydroxide  is 
not  increased,  whereas  this  effect  is  produced  by 
polyhydroxy-compounds  such  as  glycerol,  tartaric 
acid,  or  cellulose,  which  afford  opportunity  for  the 
production  of  an  anion  containing  copper.  The 
amount  of  cationic  copper  remains  constant  provided 
that  sufficient  copper  hydroxide  is  present  to  main¬ 
tain  saturation.  This  increase  in  the  amount  of 
copper  hydroxide  is  equal  to  that  which  has  entered 


into  the  anion  of  the  compound.  Ethylenediamine 
solution  (3 — 15%),  of  which  the  maximal  dissolution 
power  for  copper  of  hydroxide  lias  been  determined, 
is  treated  with  sufficient  copper  hydroxide  and  a 
weighed  quantity  of  cellulose.  When  the  carbo¬ 
hydrate  has  completely  dissolved,  the  copper  content 
of  the  filtered  solution  is  determined  electrolytically. 
Since  the  possibility  that  cellulose  passes  into  solution 
partly  as  simple  salt  or  alkoxide  is  not  excluded,  the 
behaviour  of  dulcitol  under  similar  conditions  has 
been  examined.  In  this  case  the  crystalline  com¬ 
pound,  [CeH10O8Cu][Cu  en,,],  separates  and  the 
amounts  of  “  new  ”  copper  hydroxide  and  dulcitol 
passing  into  solution  are  equimolecular,  so  that  the 
carbohydrate  is  dissolved  exclusively  with  formation 
of  a  bivalent  anion  containing  copper.  Further,  if 
dulcitol  is  treated  with  a  little  water  containing 
2  mols.  of  potassium  hydroxide  and  an  excess  of 
copper  hydroxide,  approximately  molar  amounts  of 
tho  compounds  are  dissolved.  If  only  1  mol.  of 
potassium  hydroxide  is  present,  dissolution  of  the 
dulcitol  is  partial,  becoming  quantitative  when  excess 
of  copper  hydroxide  is  used.  Similar  relationships 
arc  observed  between  potassium  and  copper  hydr¬ 
oxides  and  biuret.  The  conclusion  appears  justified 
that  cellulose  when  passing  into  solution  becomes 
quantitatively  converted  into  an  anion  containing 
copper.  As  a  maximum  a  copper  atom  passes  into 
the  .anion  for  each  C12H20O1(,  group ;  this  occurs  only 
with  at  least  12 — 15%  ethylenediamine  solutions, 
used  in  considerable  excess.  It  appears  probable  that 
the  copper  content  of  the  cellulose  anion  is  not 
greatly  different  when  the  carbohydrate  dissolves  in 
a  saturated  copper  hydroxide-ethylenediamine  solu¬ 
tion  in  the  absence  of  further  metallic  hydroxide. 
Addition  of  alcohol  to  the  solution  of  cellulose  causes 
precipitation  of  a  conipound  containing  1-8  mols.  of 
ethylenediamine  and  1-9  atoms  of  copper  for  each 
C12  unit.  The  homogeneity  of  the  material  is  not 
established,  but  its  isolation  removes  all  doubt  with 
regard  to  the  chemical  nature  of  the  reaction  and  the 
similarity  in  the  behaviour  of  cellulose  and  simple 
polyhydroxy-compounds.  The  material  swells  in 
water  without  dissolving,  but  dissolution  is  complete 
in  a  copper  hydroxide-ethylenediamine  solution. 

The  behaviour  of  cellulose  towards  ammoniacal 
copper  hydroxide  appears  more  complicated. 

Cellulose,  copper  hydroxide,  and  a  large  excess  of 
guanidine  yield  the  compound  [C1,H10O10Cu](CH6N3)2. 

H.  Wren. 

Dissolution  of  cellulose  in  coppen-ethylene- 
diamine  solution.  C.  Trogus  and  I.  Sakhrada 
(Ber.,  1930,  63,  [B],  2174— 2179).— Equal  weights 
of  cellulose  are  brought  into  equal  volumes  of  solution 
with  increasing  concentration  of  copper-ethylene- 
diamine  hydroxide  in  presence  of  an  excess  of  copper 
hydroxide.  After  dissolution  of  the  cellulose,  tho 
increase  in  the  copper  content  of  the  solution  is 
determined.  This  increase  does  not  correspond  with 
the  expected  relationship  lCu  :  1C6,  but  is  markedly 
displaced  towards  the  cellulose.  Either  the  anionic 
complex  is  markedly  dissociated  or  the  anion  has  a 
different  composition,  for  example,  [Cu(C6)2].  With 
increasing  concentration  of  the  copper  base,  the 
relationship  of  copper  increase  to  dissolved  cellulose 


1418 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


is  displaced  towards  the  copper  and,  in  the  most 
extreme  case,  attains  the  value  0-55Cu  :  1C6 ;  ex¬ 
perimental  conditions  do  not  permit  observations 
at  higher  concentrations.  The  “  coppering  ”  or 
dissolution  of  cellulose  in  copper-ammonium  or 
copper-ethylenediamine  solutions  takes  place  in  a 
similar  manner  in  the  sense  that  all  the  phenomena 
when  ammonia  is  used  are  repeated  at  a  considerably 
higher  concentration  in  presence  of  ethylenediamine. 
The  phenomena  can  be  satisfactorily  explained  by 
the  assumption  that  the  stability  of  the  [Cu(en)2] 
complex  is  considerably  greater  than  that  of  the 
[Cu(NH3)4]  complex  and  that  the  amount  of  the 
cellulose-copper  anion  is  governed  by  the  stability 
as  well  as  by  the  concentration  of  the  corresponding 
copper  base.  H.  Wren. 

Alkaline  degradation  of  cellulose  nitrate. 
Anon.  (Jahresber.  VII  Chem.-Tech.  Reiclisanst., 
192S,  25—32;  Chem.  Zentr.,  1930,  i,  1924).— 
Decomposition  of  cellulose  nitrate  in  methyl  alcohol 
by  means  of  sodium  methoxide,  followed  by  acidi¬ 
fication  of  the  filtrate,  affords  a  substance  which 
is  probably  an  oxycellulose.  A.  A.  Eldridge. 

Constitution  of  lignin.  XIII.  Separation  of 
aldehydes  and  ketones  by  naphthylamine  hydro¬ 
chloride.  P.  Klason  (Ber.,  1930,  63,  [B],  19S1— 
1983). — Aldehydes  react  with  P-naphthylamine 
hydrochloride  in  aqueous  or  alcoholic  solution, 
frequently  in  the  presence  of  added  hydrochloric 
acid,  at  the  laboratory  or  slightly  higher  temperature. 
Ketones  do  not  possess  this  property,  so  that  a  con¬ 
venient  method  of  separating  aldehydes  and  ketones 
appears  to  be  indicated.  Dextrose  does  not  react 
to  a  marked  extent  with  p- naphthylamine  hydro¬ 
chloride  even  in  boiling  solution ;  if  hydrochloric  acid 
is  added,  reaction  does  not  occur  at  the  ordinary  tem¬ 
perature,  but  in  hot  solution  the  very  stable  “anhydro- 
glucosetri-$-naphthylamine,”  C6H9O3(NH*C10H7)3,  is 
produced  at  a  rate  dependent  on  the  concentration 
of  the  acid.  The  compound  cannot  be  methylated 
or  acetylated  to  a  marked  extent  and  is  only  incom¬ 
pletely  hydrolysed  by  hot  concentrated  hydrochloric 
acid.  Anhydroarabmosetri  -  (1  -  naphthylamine  and 
< inhydroxylosedi-$-naphthylamine  are  described.  The 
nnhydrocarbohydratetri-p-naphthylamines  are  con¬ 
verted  by  hot  sugar  solutions  into  di-p-naphthyl- 
amine  compounds.  H.  Wren. 

Constitution  of  pine  lignin.  XIV.  P.  Klason 
(Ber.,  1930,  63,  [BJ,  1983— 1985).— Reasons  are 
advanced  for  the  hypothesis  that  the  alcoholysis  of 
wood  leads  to  the  formation  of  semiacetals  of 
trimerie  coniferaldehyde  thus  :  CjoHjgOj.HjjO+EtOH 
-C30H32O9(OH)-OEt.  The  reaction  between  lignin 
and  thiolacetic  acid  is  analogously  formulated, 
C»H4o01,,H,0+2SH-CH,-C02H= 

CJ0H4,Oi;(S-CH2-CO2H)2-fH2O  and  C,0H,0012,2H20 
+4SH-GH2'C02H=:C40H4402-(S-CH2-C02H)4+2H20. 
It  appears  more  reasonable  to  halve  the  formula, 
thus  C20H22O6(S-CH2-CO2H)2.  If  the  acids  are  present 
in  equimolecular  proportion  and  the  formula  is 
halved,  the  formula  C30H32O9(S'CH2*CO2H),  is  derived, 
corresponding  with  the  acid  G30H30O9,H2SO3,  which 
is  the  main  product  obtained  by  gentle  treatment 
with  sulphite.  When,  under  the  action  of  acids,  the 


native  lignin  is  so  hydrolysed  that  free  aldehydic 
complexes  are  formed,  these  can  react  with  alcohols, 
phenols,  mercaptans,  and  sulphurous  acid.  In  the 
last  case,  the  loosely-combined  sulphurous  acid 
passes  by  a  further  reaction  into  a  firmly  united  state. 

H.  Wren. 

Lignin  and  related  compounds.  IV.  Nitration 
of  glycol  lignin.  H.  Herbert  and  L.  Marion 
(Canad.  J.  Res.,  1930,  3,  130 — 139;  cf.  this  vol., 
1275). — Glycol  lignin  at  —12°  dissolves  completely 
in  10  parts  of  a  mixture  of  acetic  anhydride  and 
fuming  nitric  acid  (4 :  1).  The  product,  obtained  in 
125%  yield  by  allowing  the  mixture  to  rise  to  the 
ordinary  temperature  and  pouring  into  water,  is  an 
acetylated  and  nitrated  glycol  lignin  containing 
nitrogen  also  as  nitrate,  nitroso-groups,  and  another, 
unidentified  form.  It  is  an  amorphous,  yellow 
powder,  soluble  in  organic  solvents,  and  explodes  when 
heated  in  oxygen.  Further  nitration  at  — - 12°  and 
80°  gives,  after  some  initial  oxidation,  a  slightly 
different  product  which  is,  in  turn,  practically  un¬ 
altered  by  one,  but  appreciably  altered  by  two  further 
nitrations.  Nitration  of  methylated  glycol  lignin 
takes  a  similar  course,  and  oxidation  and  acetylation 
occur  simultaneously.  A  different  product  is  obtained 
by  the  methylation  of  nitrated  glycol  lignin,  and  the 
product  has  a  methoxyl  content  more  than  double 
that  of  the  original  nitrated  material.  Nitrated 
glycol  lignin  can  also  be  reduced  and  the  product 
diazotised  and  coupled  with  fS-naphtholdisulplionic 
acid.  The  soluble  products  of  the  nitration  reaction 
contain  an  acidic  component  which  has  not  been 
identified.  R.  K.  Callow. 

Local  anaesthetics.  Derivatives  of  amino- 
alcohols  with  a  primary  alcoholic  group.  E. 
Fourneait,  (Mlle.)  G.  Benoit,  and  R.  Firmenich 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  858— 885).— A  series 
of  amino-alcohols  containing  primary'  alcoholic  groups 
has  been  obtained  in  yields  of  40—60%  by  the  action 
of  methyl-  or  dimethyl-amine  in  benzene  solution  at 
140 — 170°  on  the  bromoacetins.  obtained  by  heating 
diprimary'  glycols  until  hydrogen  bromide  in  acetic 
acid  at  100°  for  10 — 15  hrs.  The  benzoate  hydro¬ 
chlorides  of  the  amino-alcohols  are  strong  local 
anaesthetics  characterised  by'  a  slow  action,  the 
anaesthetic  power  of  the  products  I,  II,  and  III  (see 
below)  on  the  cornea  of  rabbits  being  greater  than 
that  of  stovaine ;  III  is  less  toxic  and  I  and  II  are 
more  toxic  to  mice  than  is  stovaine. 

The  following  diprimary  glycols  are  obtained  in  the 
yield  indicated  by  heating  hydratropaldehyde  or 
other  aldehydes  for  12 — IS  hrs.  with  3  mols.  of  40% 
formaldehyde  solution  in  presence  of  potassium 
carbonate  :  p-phenyl-p-methylpropane-ay-diol,  m.  p. 
87°,  b.  p.  180—185715  mm.  (yield  83%);  pp-di- 
methylpropane-ay-diol,  m.  p.  127°,  b.  p.  135 — 140°/ 
70  mm.  (60-2%);  $-methyl-$-ethyl propane- ay-diot, 
b.  p.  115 — 120°/19  mm.,  m.  p.  42°,  hygroscopic 
(vield  60-8%) ;  $-mcthyl-$-n-bu tylpropan e-uy-diol, 
b.  p.  130— 132715  mm.,  m.  p.  48°  (yield  82%  from 
fi-7nethylhezaldehijde ,  b.  p.  141°/725  mm.) ;  p -methyl-^- 
n-amylpropane-'xy-diol,  b.  p.  142 — 143°/12  mm.,  in.  p. 
50°  (yield  86%  from  p -methylhcptaldehyde,  b.  p.  159— 
1617725  mm.);  $-methyl-$-mohexylpropane-a.y-diol, 
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b.  p.  14G — 148°/13  mm.,  m.  p.  53°  (yield  87%  from 
fi-isohexylpropaldehyde,  b.  p.  54°/5  mm.);  |f- methyl - 
$-heplylj)ropane- ay-diol,  m.  p.  55°,  b.  p.  150 — 155°/ 
14  mm.  (yield  78%  from  (5-methylnonaldehydc,  b.  p. 
95 — 97°/ll  mm.);  (J- methyl-$-n-nonyljnopanc-a.y-diol , 
m.  p.  G2°,  b.  p.  185 — 187°/11  mm.  (yield  82%  from 
|3-methyldodecaldehyde,  b.  p.  119—122716  mm.), 
and  fi-methyl-fi-A*' -butenylpropane-aiy-diol ,  m.  p.  29° 
(hygroscopic),  b.  p.  140— 145°/18  mm.  (yield  82-5%, 
from  fi-methyl-M-hexenal,  b.  p.  1407725  mm.).  Under 
the  same  conditions  formaldehyde  does  not  react 
with  the  corresponding  ethylene  oxides.  With  1  mol. 
of  formaldehyde,  isobutaldehyde  yields  50%  of  fip-di- 
methylpropan-y-ol-a-al,  m.  p.  8*9 — 90°,  b.  p.  80 — 
90718  mm.  (oxime,  b.  p.  90 — 95°/15  mm.),  converted 
by  10%  aqueous  potassium  hydroxide  in  presence 
of  alcohol  into  pp-dimethylpropane-ay-diol  and 
hvdroxypivalic  acid,  m.  p.  125°.  Hydratropaldehydc 
is  similarly  converted  into  fi-phenyl-fi-mclhylpropan- 
y-ol-a-al,  b.  p.  145 — 155°/17  mm.  (oxime  ;  sodium  salt). 

The  following  bromoacetins  were  obtained  from 
the  diprimary  glycols  by  the  method  indicated  above 
in  the  yields  given  (parenthetical  figures)  :  y-bromo- 
$-phenyl-$-methylpropyl  acetate  (65%),  b.  p.  165 — 
1C8°/15  mm.;  y-bromo-^-d  im  ethylpropyl  acetate. 
(84%),  b.  p.  90°/16  mm.;  y-bromo-$-mcthyl-$-ethyl- 
propyl  acetate  (77-5%),  b.  p.  100 — 105715  mm.; 
y-bromo-$-methyl-$-n-butylpropyl  acetate  (82%),  b.  p. 
121 — 123°/14  mm. ;  y-bromo-(h-methyl-$-n-amylpropyl 
acetate  (78%),  b.  p.  134 — 13S°/13  mm. ;  y-bromo- 
tymtthyl-$-iaohexylpropyl  acetate  (84%),  b.  p.  13S — 
W07H  mm.;  and  y-bromo-$-methyl-$-n-nonylpropyl 
acetate  (SO-5%),  b.  p.  178— 182°/I6  mm.  With 
thionyl  chloride  in  pyridine,  fi-phcnyl-p-methylprop- 
ane-ay-diol  yields  an  oil,  b.  p.  200°/2  mm.,  containing 
only  traces  of  chlorine,  and  with  phosphorus  penta- 
chloride  a  product,  b.  p.  110 — 112°/15  mm.,  which 
takes  up  bromine  and  contains  little  chlorine;  the 
expected  y-chloro-[i-phenyl-[3-methylpropyl  acetate 
was  not  obtained,  and  similarly  with  66%  hydro- 
bromic  acid  for  8  hrs.  at  100°  the  same  oil,  b.  p. 
200 — 210°/2  mm.,  was  obtained. 

The  following  amino-alcohols  are  described  :  y-di- 
mthylamino-$-phcnyl-$-methiylpropyl  alcohol  (yield 
59%),  b.  p.  148 — i58°/17  mm.  [ hydrochloride ,  m.  p. 
137 — 138°;  methiodide,  m.  p.  109—110°;  benzoate 
hydrochloride,  m.  p.  182 — 183°  (I)];  y-methylamino- 
\>-phenyl-$-methylp>ropyl  alcohol,  b.  p.  152 — 155°/1*> 
mm.  (hydrochloride,  m.  p.  119°);  y-dimethylamino- 
W-dimcthylpropyl  alcohol  (yield  63-5%),  b.  p.  63°/ 
15  mm.,  164— 166°/750  mm.  [hydrochloride,  m.  p. 
132°;  methiodide,  m.  p.  224°  (decomp.);  benzoate 
hydrochloride,  m.  p.  152-5—153°  (II)] ;  _  y-methyl- 
amino-$$-dimethylpropyl  alcohol  (yield  56-5%),  b.  p. 
09—' 71°/13  mm.,  m.  p.  45—46°  (hydrochloride,  m.  p. 
172 — 173°) ;  y-dimethylamino-(i-mcthyl-$-ethylpro2>yl 
alcohol,  b.  p.  76— 78°/14  mm.  (hydrochloride,  hygro¬ 
scopic,  m.  p.  70 — 75°  ?  ;  methiodide,  m.  p.  155° ; 
m-nitrobenzoate  hydrochloride,  m.  p.  151 — 152°); 
y-d ini eth ylam ino-^-methi/l-Z-n-bu tyl propyl  alcdhol,  b.  p. 
IO2—IO3713  mm.  (hydrochloride,  very  hygroscopic  ; 
methiodide,  m.  p.  129°);  y-dimethylamino-fi-mcthyl- 
$-n-amylj)ropyl  alcohol,  b.  p.  113 — 116°/13  mm. 

( hydrochloride ,  m.  p.  97 — 98°  ;  methiodide,  m.  p.  124°  ; 
benzoate  hydrochloride,  m.  p.  111°);  y-dimethylamino- 


(i-methyl-p-isohexylpropyl  alcohol,  b.  p.  119 — 122°/ 
12  mm.  (hydrochloride,  m.  p.  125° ;  methiodide,  m.  p. 
148°) ;  y-dimethylamino  -  (5  -  methyl  -  3-n-  nonylpropyl 
alcohol,  b.  p.  165 — 170°/15  mm.  (hydrochloride,  m.  p. 
99 — 103°  ;  methiodide,  m.  p.  157-5° ;  m -nitrobenzoale 
hydrochloride,  m.  p.  109°) :  and  y-methylamino-fi- 
methyl-fi-n-nonyl propyl  alcohol,  b.  p.  170°/16  mm. 
(hydrochloride,  m.  p.  105 — 108°).  y-Dimethylammo- 
y-plienylpropyl  alcohol,  b.  p.  155 — 160°/25  mm. 
[hydrochloride,  m.  p.  182°  (decomp.)  ;  methiodide, 
m.  p.  158° ;  benzoate  hydrochloride ,  m.  p.  146°  (III)], 
is  obtained  in  42%  yield  by  the  action  of  dimethyl- 
amine  in  33%  benzene  solution  on  y-chloro-y-phenyl- 
propyl  alcohol.  No  crystalline  benzoyl  derivatives 
could  be  obtained  in  the  case  of  y-dimethylamino- (i- 
methyl-p-butylpropyl  alcohol  or  of  y-dimethylamino- 
P-mcthyl-p-fSohcxylpropyl  alcohol.  (3-Methyl-p-A8'- 
butenylpropane-ay-diol  yielded  no  bromoacetin  but 
a  product,  b.  p.  100 — 105°/16  mm.,  containing  only 
20-2%  of  bromine.  (3-Methylbutaldehyde,  b.  p.  S5 — 
90°/645  mm.,  is  obtained  in  about  60%  yield  by 
heating  a-methyl-a-ethylethylcnc  oxide  with  copper 
powder  for  3  hrs.  at  210°.*  The  ethylene  oxide  is 
obtained  in  63%  yield  by  heating  the  chlorohydrin 
with  sodium  hydroxide  at  40 — 50°  for  2  hrs. 

R.  Brightman. 

Polysaccharides.  XLIV.  Chitin.  P.  Kaerer 
and  S.  M.  White  (Helv.  Chiin.  Acta,  1930, 13,  1105 — 
1113). — The  formyl,  propionyl,  butyryl,  and  benzoyl 
derivatives  of  chitosan  are  not  affected  by  snail- 
chitinase  (cf.  A.,  1929,  915,  1430) ;  the  enzyme 
appears  to  be  specific  for  chitin  and  acetylated 
chitosan.  The  benzcnesulphonyl  and  l-naphthalene- 
sulphonyl  derivatives  of  chitosan  are  also  described ; 
the  former  of  these  is  soluble  in  dilute  alkali  hydroxide. 
Methylation  of 'chitosan  with  methyl  iodide  at  100° 
affords  a  monomelhylchilosan,  Ci4H24Me2O10N2  (di- 
hydriodide;  benzcnesulphonyl  derivative,  insoluble  in 
alkali  hydroxide),  which  could  not  be  methylated 
further.  These  results  appear  to  show  that  chitosan 
is  not  a  primary  amine,  although  the  total  nitrogen 
is  present  as  amino-nitrogen  (Van  Slvke).  The  acetyl 
groups  (about  12%)  present  in  chitosan  are  not 
attached  to  nitrogen.  The  chemical  behaviour  of 
chitosan  resembles  that  of  glucosamincmethylglucos- 
ide  (Irvine  and  others,  J.C.S.,  1911,  99,  250;  1912, 
101,  1128).  H.  Burton. 

Reaction  of  glycine  and  some  other  acyclic 
amino-acids.  V.  Arreguine  (Semana  med.,  1930, 
37,  1074). — The  reagent  is  prepared  by  heating  uric 
acid  (0-1  g.)  with  water  (0-1  c.c.)  and  nitric  acid  (0-1 
c.c.)  until  interaction  is  complete,  and  diluting  to  5  c.c. 
Glycine,  after  neutralisation  with  sodium  carbonate, 
gives  a  deep  red  colour  when  heated  with  the  reagent ; 
alanine,  leucine,  glutaric  [glutamic?]  acid,  and 
ammonium  salts  behave  similarly. 

Chemical  Abstracts. 

ol-  and  E-Monomethyl-lysine.  K.  Enger  and 
H.  Steib  (Z.  physiol.  Chem.,  1930,  191,  97—102).— 
e-Benzamido-a-bromo-w-hexoic  acid,  obtained  from 
the  lactam  of  E-aminohexoic  acid,  when  treated 
with  alcoholic  methylamine  yields  z-benzoyl-ci-methyl- 
lysine,  m.  p.  234°  (deeomp.).  The  latter  by  hydrolysis 
with  20%  hydrochloric  acid  yields  dl -%-methyblysine 
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(picrolonale,  m.  p.  243-5°).  Similarly  z-benzmethyl - 
amidohexoic  acid,  m.  p.  79 — S0°,  after  bromination 
and  treatment  with  ammonia  furnishes  z-benzoyl- 
z-methyl-lysine,  m.  p.  232°,  and  the  latter  with  20% 
hydrochloric  acid  forms  dL-z-metkyl-lysinc  (picrale, 
decomp.  227°  ;  picrolonale,  decomp.  228°). 

J.  H.  Birkinshaw. 

Monobetaines  of  lysine.  R.  Enger  and  F. 
Halle  (Z.  physiol.  Cliem.,  1930,  191,  103—111).— 
a-Bromo-E-benzamido-n-hexoic  acid  when  heated 
with  alcoholic  trimethylamine  yields  z-benzoyl-a- 
Irimeihyl-lysine  ( chloroaurate ,  C4  8H2503N.jAuC14,  m.  p. 
1S1°).  Hydrolysis  of  the  betaine  derivative  with 
20%  hydrochloric  acid  gives  a-trimethyl-lysine 
[ chloroaurate ,  CiRH4304N4Au3C112,  m.  p.  207 — 208° 
(decomp.)].  Hydrolysis  of  cZZ-lysuric  acid  with  0-2% 
barium  hydroxide  furnishes  a  mixture  of  86%  of 
a -benzoyl-lysine,  m.  p.  235°  (corr.)  [ monoliydrate ,  m.  p. 
230°  (corr.)],  and  6%  of  e -benzoyl-lysine,  m.  p.  254° 
(corr.).  The  a.product  with  tolucnesulphonyl  chloride 
forms  e-'p-toluenesulphonyl-a-bcnzdyl-lysine,  m.  p.  140° 
(corr.),  and  the  e-product  a-p-toluenesulphonyl- 
z-benzoyl-lysine,  m.  p.  199°  (corr.).  a-Bromo-e- 
benzamido-re-hcxoic  acid  with  alcoholic  methylaminc 
yields  z-benzoyl-a-methyl-lysuie,  m.  p.  234°  (decomp.) ; 
tho  latter  with  tolucnesulphonyl  chloride  gives 
a-p4oluenesulphonyl-z-benzoyl-a.-m,ethyl4ysine,  m.  p. 
180°  (corr.).  Tho  same  product  is  obtained  by  the 
methylation  of  E-benzoyl-a-p-toluenesulphonyl-lysine 
with  methyl  sulphate.  s-p-Toluenesulphonyl-a-benz- 
oyl-lysine  with  methyl  sulphate  yields  z-p-toluene- 
aidphonyl-a-benzoyl-a-methyl-lysine,  m.  p.  148°  (corr.). 
a-Benzoyl-lysine  after  methylation  with  methyl 
sulphate  and  hydrolysis  with  20%  hydrochloric  acid 
yields  ztrimethyl-lysine  (cMoroattra/e,  C9H2302N2Au2C1s, 
m.  p.  1S7 — 189°),  identical  with  the  product  from 
methylated  caseinogen.  J.  H.  Birkinshaw. 

Isolation  of  the  s-monobetaine  of  lysine  from 
methylated  caseinogen.  J.  Kapfhammer  (Z. 
physiol.  Cliem.,  1930, 191,  112 — 110). — After  feeding 
the  hydrolysis  products  of  methylated  caseinogen  to 
a  dog,  the  e-monobetainc  of  lysine  was  isolated  from 
the  urine  and  identified  as  the  chloroaurate. 

J.  H.  Birkinshaw. 

E-Glycyl-rf I-ly sine .  R.  Enger  (Z.  physiol.  Cliem., 
1930,  191,  117 — 122). — Toluenesulphonation  of  the 
a-amino-gronp  of  :- benzoyl- lysine  and  removal  of  the 
e-benzoyl  group  followed  by  coupling  with  toluene- 
sulphonylglycine  in  sodium  carbonate  solution  gives 
z-toluene#ulphonylglycyl-x.-toluencsidpkonyl-ly8ine,  m.p. 
132°.  (If  sodium  hydroxide  is  used  in  place  of 
the  carbonate  the  diketopiperazine  of  toluenesulphonyl- 
glycine,  m.  p.  275°,  is  obtained.)  Removal  of  the 
toluenesulphonyl  groups  as  tolyl  mercaptan  by 
reduction  gives  s-glycyl-lysine  ( picrolonate ,  decomp. 
23S — 240°).  No  hydrolysis  was  observed  with 
trypsin  or  erepsin.  J.  H.  Birkinshaw. 

Physico-chemical  behaviour  of  polypeptides 
obtained  from  glycine.  E.  Abderhalden  and 
J.  Heumann  (Ber.,  1930,  63,  [B],  1945—1950).— 
Polypeptides  of  relatively  low  mol.  wt.  (474,  531,  588) 
composed  exclusively  of  glycyl  units  can  exist  in  the 
colloidal  state  in  circumstances  in  which  polypeptides 
containing  other  components  do  not  exhibit  this 


phenomenon.  The  polypeptide  particles  are  positively 
charged  corresponding  with  the  feebly  acidic  character 
of  the  hydrosol.  Determination  of  the  mol.  wt.  of 
polyglycyl  polypeptides  in  melting  resorcinol  in 
absence  of  air  generally  gives  very  low  values.  Ex¬ 
tension  of  the  observations  to  other  polypeptides 
show3  that  satisfactory  values  are  obtained  with 
materials  which  are  rapidly  soluble  in  resorcinol,  but 
that  moro  or  less  pronounced  alteration  of  the  sub¬ 
strate  occurs  when  protracted  warming  is  requisite 
to  produce  dissolution.  Even  readily  soluble  peptides 
containing  tho  glycyl  residue  aro  liable  to  give  low 
results.  Attempts  to  use  benzoic  acid  as  cryoscopic 
solvent  are  described  ;  thef.  p.  of  the  solution  becomes 
constant  only  after  repeated  melting  and  solidification. 
Slightly  low-  values  are  observed  for  dZ-leucyl-dZ- 
aminoheptoic  acid,  di-dZ-alanylcystinc,  and  dZ-leucyl- 
cZZ-norleucine,  and  very  low  values  for  glycyl-dZ- 
aminobutyryl-dZ-aminobutyric  acid.  H.  Wren. 

Colorimetric  determination  of  cystine  by  means 
of  the  uric  acid  reagent.  C.  Rimincton  (Biochem. 
J.,  1930,  24,  1114—  111S). — The  influence  of  the 
quantity  of  sodium  carbonate  and  of  JV-sodium 
hydroxide  on  the  colour  intensity  and  the  conditions 
necessary  to  suppress  the  turbidity  in  Folin  and 
Marenzi’s  modification  (A.,  1929,  1093)  of  Folin  and 
Looney’s  colorimetric  method  for  the  determination 
of  cystine  are  described.  S.  S.  Zilva. 

Sensitive  reaction  for  cysteine.  R.  Fleming 
(Biochem.  J.,  1930,  24,  965 — 966). — Cysteine  hydro¬ 
chloride  reacts  readily  with  dimethyl-p-phenylene- 
diamine  hydrochloride  when  heated  in  presence  of  a 
small  quantity  of  ferric  chloride,  giving  a  deep  blue 
colour  which  is  stable.  The  test  is  sensitive  with 
0-05  mg.  of  cysteine  hydrochloride.  Sulphides, 
a-thiolpropionic  or  thiolacetic  acid,  and  oxidised  or 
reduced  glutathione  do  not  give  the  colour  under 
conditions  in  which  cysteine  does.  S.  S.  Zilva. 

Purification  of  acetamide.  E.  0.  Wagner  (J. 
Cliem.  Educ.,  1930/7,  1135 — 1137). — Acetamide  is 
dissolved  in  0-5  part  of  hot  methyl  alcohol,  the  solution 
filtered,  and  diluted  to  1  :  0-S  part.  It  is  then  treated 
with  ether  (8 — 10  c.c.  per  g.  of  acetamide). 

Chemical  Abstracts. 

Synthesis  of  the  r-hydroxyasparagines.  A.  C. 
Chibnall.  Their  dissociation  constants.  R.  K. 
Cannan  (Biochem.  J.,  1930,  24,  945—953). — r-para- 
Hj'droxyaspartic  acid  diethyl  ester  was  obtained  from 
r-hydroxyaspartic  acid  (Dakin,  A.,  1922,  i,  143)  and 
on  treatment  with  ammonia  it  yielded  ?■ -para-hydroxy - 
aspartdiamide,  m.  p.  174°  (decomp.),  which  by 
partial  hydrolysis  with  barium  hydroxide  was  con 
verted  into  a  mixture  of  the  a-  and  p-isomcridcs  of 
r-para-hydroxyasparagine.  The  former  was  obtained 
from  the  mixture  by  crystallisation  from  hot  water 
and  the  latter  from  the  mother-liquor.  The  synthesis 
of  the  r-antr’-hydroxyasparagines  was  similar  to  that 
of  the  para-compounds.  The  a-  and  p-isomerides  are 
differentiated  by  means  of  their  crystalline  form, 
water  of  crystallisation,  and  copper  salts.  The 
a-forms  contain  1  mol.  of  water  and  take  two  equi¬ 
valents  of  the  metal,  whilst  the  p-forms  contain  no 
water  of  crystallisation  and  take  one  equivalent  of 
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the  metal.  The  two  isomerides  exhibit  different 
dissociation  constants.  S.  S.  Zilva. 

Theory  of  alkaline  copper  solutions  and  the 
biuret  reaction.  W.  Traube  and  G.  Glaubitt 
(Ber.,  1930,  63,  [B],  2094— 2098).— Review  of  the 
literature  on  the  behaviour  of  dulcitol,  biuret,  and 
similar  compounds  towards  copper  hydroxide  in  the 
presence  of  alkali  shows  that  the  acidic  properties  of 
these  compounds  are  increased  by  the  introduction  of 
copper  in  complex  union  into  the  anion.  The  carbo¬ 
hydrates  all  behave  as  very  weak  acids  and  contain  at 
least  one  hydrogen  atom  replaceable  by  metal.  In  a 
solution  containing  much  hydroxyl  ion  they  become 
partly  dissolved  as  anion  which,  in  contrast  to  the 
undissociated  compound,  has  the  power  of  giving 
complex  compounds  with  copper.  Guanylcarb- 
amide  and  diguanide  dissolve  copper  hydroxide  in  the 
absence  of  alkali  hydroxide.  It  is  probable  that  they 
behave  in  solution  as  ammonium  hydroxides  and  that 
the  central  imino-hydrogen  atom  retains  to  some 
extent  the  acidic  character  exhibited  by  it  in  biuret. 
Consequently,  thero  exists  a  tendency  towards  tho 
formation  of  internal  salts  which  is  strengthened  by 
the  entry  of  copper  into  the  molecule  and  the  con¬ 
sequent  increase  in  the  acidic  properties  of  the 
hydrogen  atom.  Following  Pfeiffer,  tho  following 
structures  may  be  assigned  to  tho  compounds, 
OH-NH3‘C(NH)-N-C(NH)*NcuH2  or 

0H-NH3-C(NH)-N-C(NH)-NcuH2  and 
NH2,CO,N,C(NH)-NcuH2  (cu=Cu/2),  which  explains 
the  conversion  by  the  introduction  of  copper  of 
diguanide  into  a  monoacid  base  and  of  guanylearb- 
amidc  into  a  non-basic  substance.  Introduction  of 
basic  groups  into  glycerol  and  mannitol  leads  to  the 
formation  of  compounds, 
0H-CHo-CH(OH)-CH2-NMe3-OH  and 
0H-NMe3-CGH8(OH)4*NMe3‘OH,  which  dissolve  copper 
hydroxide  directly. 

From  thallium  hydroxide,  biuret,  and  the  requisite 
metallic  salt  the  compounds  (C,02N3H3)2CuTl2  and 
(C202N3H3)2NiTl2  are  derived,  whilst  with  diphenyl- 
iodonium  hydroxide  the  substances 
(C202N3H3)2CuPh4T2,4H20  and 
(C202N3H3)2NiPh4I2,4H20  are  obtained.  H.  Wren. 

Hydrogen  cyanide.  II.  Compounds  formed 
by  action  of  hydrogen  halides  on  hydrogen 
cyanide.  L.  E.  IIinkel  and  R.  T.  Dunn  (J.C.S., 
1930,  1834 — 1839). — Hydrogen  chloride  combined 
with  liquid  hydrogen  cyanide  either  in  the  pure  state 
or  in  presence  of  solvents  after  a  latent  period  giving 
tile  sesquichloride,  2HCN,3HC1.  No  such  compound 
as  HCN.HCl  was  observed.  The  sesquichloride  when 
heated  alone,  or  with  liquid  hydrogen  cyanide,  or 
when  kept  in  a  vacuum  over  sodium  hydroxide, 
yielded  chloromethyleneformamidine, 

NH:CH-N:CHC1,  a  hygroscopic  solid,  which  with 
aniline  gave  diphenylformamidine,  m.  p.  142°,  and 
with  dimethylaniline  at  100°  yielded  hexamethyltri- 
aininotriphenylmethane,  m.  p.  177°. 

Heating  chloromethyleno  formamidine  with  quinol¬ 
ine  led  to  bimolecular  hydrogen  cyanide — evidently 
inidoformylcarbylamine,  NHiCH-NiC,  m.  p.  85°,  since 


with  magnesium  phenyl  bromide  etc.  benzaldehyde 
was  obtained  and  with  hydrogen  chloride  and  bromide 
in  ether  ckloro-  and  bromo-melhylenefonnamidines, 
respectively,  were  formed. 

Hydrogen  bromide  and  iodide  combined  with 
anhydrous  hydrogen  cyanide  at  —10°  forming  the 
corresponding  sesquihalides,  2HCN,3HBr,  m.  p.  240° 
(decomp.),  and  2HCN,3HI,  m.  p.  158 — 100°  (decomp.). 

R.  J.  W.  Le  FkviiE. 

Auto-complex  formation  as  probable  cause  of 
the  unique  position  of  thallium  alkyl  compounds. 
E.  Krause  and  P.  Dittmar  (Ber.,  1930,  63,  [B\, 
1953 — 1957). — The  thallium  alkyl  compounds  with 
simple  alkyl  groups  aro  not  suitable  for  mol.  wt. 
determinations  by  reason  of  their  insolubility.  Ex¬ 
amination  of  thallium  di-n-hexyl,  diwoamyl,  and 
diisobutyl  fluorides  in  freezing  benzene  shows  that 
they  have  not  the  simple  molecular  structure.  Tho 
suitability  of  the  method  is  demonstrated  with 
tin  triisoamyl  fluoride,  tin  triphcnyl  chloride,  and  lead 
tripheuyl  chloride.  Thallium  di-n-hexyl  chloride, 
decomp.  198°  when  brought  into  a  bath  pre-heated 
at  190°,  is  prepared  from  thallium  chlorido  and 
magnesium  n-hexyl  chlorido  in  ether;  the  corre¬ 
sponding  fluoride,  incipient  decomp.  185°  when  slowly 
heated,  bromide,  decomp.  216°  after  incipient  melting 
at  205°,  iodide,  gradual  decomp,  above  190°,  and 
nitrate,  decomp.  270 — 271°,  are  described. 

H.  Wren. 

Mercuration  of  compounds  containing  the 
reactive  methylene  group.  K.  G.  Naik  and  C.  C. 
Shah  (J.  Indian  Chem.  Soc.,  1930,  7,  655—602).— 
The  following  di(chloromercuri)malonalkylamides  aro 
prepared  by  mercurating  the  requisite  amide  by  Neogi 
and  Chatterji’s  method  (A.,  1928,  783)  :  di{chloro- 
mercuri)malon-amide,  m.  p.  220°  (decomp.)  after 
shrinking  at  191 — 192°  (converted  by  broinino  water 
into  dibromomalonamide) ;  -melhylamide,  m.  p.  241° 
(dccomp.);  -ethylamidc,  decomp.  191°;  -propylamide, 
m.  p.  173 — 175°  after  changing  colour  at  102°  ;  -butyl- 
amide,  m.  p.  90°;  -iso butylamide,  m.  p.  108 — 109°; 
-amylamide,  m.  p.  143°  (decomp.) ;  -iso amylamide, 
iu.  p.  105°,  and  -heptylamide,  m.  p.  117°  (converted  by 
treatment  with  hydrochloric  acid  or  alcoholic  potass¬ 
ium  iodide  into  malonheptylamide).  J lalon-amyl- 
amide,  m.  p.  120°,  and  -iso amylamide,  m.  p.  55°,  are 
prepared  from  ethyl  malonate  and  the  requisite  amine 
at  120°  and  200°,  respectively. 

Similar  mercuration  of  ethyl  malonate  gives  ethyl 
di(chloromercuri)malonate,  not  melted  at  300°,  which 
when  treated  with  alcoholic  hydrochloric  acid  affords 
ethyl  chloromercurimalonate,  turns  grey  at  192 — 195°. 
The  last-named  compound  is  also  formed  by  the  action 
of  cold  aqueous  potassium  iodide  solution  on  the 
dimercurated  ester ;  when  hot  solutions  are  used,  both 
mercury  atoms  are  eliminated.  Treatment  of  the 
dimercurated  ester  with  hydrogen  sulphide  in  alcohol 
gives  an  immediate  precipitate  of  mercuric  sulphide ; 
with  sodium  thiosulphate  a  small  amount  of  a  red 
substance  is  produced.  H.  Burton. 

Organic  antimonial  compounds.  II.  W.  J  C. 
Dyke  and  W.  J.  Jones  (J.C.S.,  1930,  1921—1927).— 
Tri-n-propylstibinc  reacts  energetically  with  air,  tri- 
n-propylstibinic  metantimonite,  unchanged  at  220°, 
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being  at  once  formed ;  when  shaken  in  absolute- 
alcoholic  solution  with  red  mercuric  oxide,  tri- n- 
propylstibinic  oxide,  a  gelatinous  mass,  is  obtained. 
Refluxing  of  a  mixture  of  tripropylstibine,  powdered 
rhombic  sulphur,  and  water  yields  tri-n-propylstibinic 
metathioantimonite,  blackens  at  1S0°,  in.  p.  above 
200°.  Treatment  of  an  absolute-alcoholic  solution  of 
tri-n-propylstibinic  oxide  with  dry  hydrogen  sulphide 
leads  to  tri-n-propylstibinic  sulphide,  m.  p.  88°.  The 
halogens  combine  directly  with  the  stibine  (in  suitable 
solvents),  producing  tri-n-propylstibinic  chloride, 
bromide,  and  iodide-,  methyl  iodide  similarly  gives 
melhyltri-n-propylstibonium  iodide,  m.  p.  140°,  which, 
with  fresh  moist  silver  oxide,  yields  the  corresponding 
hydroxide  [ sulphate ;  chloroplatinate,  m.  p.  142° 
(decomp.)]. 

Ethyltri-n-propylstibonium  iodide,  m.  p.  185°  (de¬ 
comp.),  and  chloroplalitiate,  m.  p.  141°  (decomp.),  are 
also  described. 

Butyl-  and  amvl-stibines  behaved  similarly  to  the 
propyl  analogue,  producing  tri-n-butylstibine  oxides, 
(C4H9)3Sb0,Sb203  (by  aerial  oxidation),  (C4H9)3SbO 
(by  mercuric  oxide  oxidation);  tri-n-butylstibinic 
chloride,  bromide,  and  iodide ;  methyltri-n-butyl- 
stibonium  hydroxide  [corresponding  chloroplatinate, 
m.  p.  134°  (decomp.)] ;  tri-n-amylstibinic  oxide,  met- 
antimonite,  chloride,  bromide,  iodide ;  and  metliyltri- n- 
amylstibonium  chloroplatinate,  m.  p.  127°  (decomp.). 

A  decreased  affinity  of  antimony  for  the  higher 
alkyl  radicals,  causing  certain  experimental  pre¬ 
cautions  to  be  adopted  during  the  preparation  of 
antimonials,  is  noted.  R.  J.  W.  Le  FAvre. 

Carbon  rings.  XV.  Preparation  and  physical 
data  of  various  carbon  rings  containing  up  to 
32  carbon  atoms.  L.  Ruzicka,  M.  Stoll,  H.  W. 
Huyser,  and  H.  A.  Boekenoogen  (Helv.  Chim. 
Acta,  1930,  13,  1152— 1185).— The  following  hydro¬ 
carbons  are  prepared  by  the  Clemmensen  reduction  of 
the  corresponding  monoketones  (CJ2-C1(J  and  C29) 
and  diketones  (C^-Ca,) :  cyclododecane,  b.  p. 
118°/18  mm.,  m.  p.  60 — 61°,  d?  0-8223 ;  cyclo tridecane, 
b.  p.  112—113°/9  mm.,  m.  p.  17—18°,  di'1  0-8636; 
cyclotetradecane,  b.  p.  143°/16  mm.,  m.  p.  52 — 53°, 
d J*  0-8259;  cyclohexadecatie,  b.  p.  170 — 171°/20  mm., 
m.  p.  56 — 57°,  tf?  0-819 ;  cyclodocosane,  b.  p.  212°/16 
mm.,  m.  p.  45 — 46°,  d ]s  0-8174  (obtained  together  with 
cy  clod  ocosanone,  m.  p.  30 — 32°) ;  cyclotelracosane, 
m.  p.  46 — 47°  (accompanied  by  cyclo tetracosanone, 
m.  p.  35 — 36°);  cyclohexacosane,  b.  p.  218 — 219°/0-5 
mm.,  m.  p.  41 — 42°,  d]s  0-812  (formed  together  with 
cyclohexacosanone,  m.  p.  41 — 42°);  cyclo octacosane, 
b.  p.  213— 214°/0-25  mm.,  m.  p.  47—48°,  d f  0-8103 
(accompanied  by  cyclo octacosanone,  b.  p.  210°/0-25 
mm.,  m.  p.  44—45°);  cyclononacosane,  b.  p.  215°/1-1 
mm.,  m.  p.  46 — 47°,  rff  0-8308  ;  eyc/otriacontane,  m.  p. 
55 — 56°  (lit.  53 — 54°).  Further  details  are  given  for 
the  preparation  of  various  cyclic  ketones  by  the  action 
of  heat  on  yttrium  polymethylenedicarboxylates.  In 
accordance  with  previous  observations  (A.,  1928,  642, 
887),  the  ketones  [CH2]„>CO,  are  accompanied  by 
the  diketones  [CH2],l<^QQ]>[CH2]n  when  the  dicarb- 
oxylate  [CH2],1(C02)2M  is  decomposed.  The  following 
are  described  :  cyclo<e<raco.sane-l  :  13-dione,  b.  p. 


216°/0-25  mm.,  m.  p.  64—65°,  d?  0-8930;  cyclo- 
hexacosane-1  :  14 -dione,  b.  p.  235°/0-3  mm.,  m.  p.  68— 
69°,  d1*  0-878 ;  cyc\ooctacosane-\  :  15 -dione,  b.  p.  238— 
241°/0-2  mm.,  m.  p.  72—73°,  d™  0-8629 ;  cyckxfofri- 
acmilane-l  :  Yi-dione,  b.  p.  258— 262°/0-16  mm.,  m.  p. 
77 — 78°,  0-8446.  cycfoOctanone,  regenerated  from 
its  semicarbazone,  has  m.  p.  40 — 41°  (lit.  32 — 33°), 
dj*  (supercooled)  0-9477.  Crystallographic  data  are 
given  for  cycfoeicosane-1  :  11-dione  (A.,  1928,  887). 
The  m.  p.  of  the  hydrocarbons  and  ketones  generally 
oscillates  up  to  about  C14,  reaches  a  maximum  at 
C19_19,  then  decreases  to  about  C22,  and  finally  rises 
again.  The  densities,  molecular  refractions,  and 
molecular  volumes  of  the  compounds  are  discussed. 

[With  H.  Schinz.] — cyclo Pcntadecanol,  b.  p.  145°/ 
0-3  mm.,  m.  p.  80 — 81°,  is  prepared  by  reduction  of 
exaltone  with  sodium  and  alcohol.  H.  Burton. 

Auto-oxidation  of  ci/c/ohexene  by  oxygen. 
N.  D.  Zelinskt  and  P.  P.  Borissov  (Ber.,  1930,  63, 
[J?],  2362 — 2365). — Consideration  based  on  the  octet 
theory  lead  the  authors  to  the  hypothesis  that  auto¬ 
oxidation  of  a  substance  like  cyc/ohexene  would  pro¬ 
ceed  without  aid  to  the  peroxide  stage,  whereas  the 
presence  of  a  catalyst  would  be  required  for  rupture 
of  the  molecule.  cycZoHexeno  is  found  to  absorb 
only  half  the  expected  quantity  of  oxygen,  yielding  the 

peroxide,  qh^CH^CH-^^2’  t'*le  remainder  of  the 
hydrocarbon  appearing  to  be  unchanged. 

H.  Wren. 

Plant  colouring  matters.  XXV.  Constitu¬ 
tion  of  lycopene  and  carotene.  P.  Karrer,  A. 
Helfenstein,  H.  Wehrli,  and  A.  Wettstein  (Helv. 
Chim.  Acta,  1930,  13,  10S4 — 1099). — Oxidation  of  a 
benzene  solution  of  carotene  with  alkaline  potassium 
permanganate  solution,  first  at  the  ordinary  tem¬ 
perature  and  then  at  the  b.  p.,  affords  aa-dimethyl- 
succinic  and  -glutaric  acids  (cf.  this  vol.,  76).  Similar 
oxidation  of  an  auto-oxidised  specimen  of  carotene, 
freed  from  a  small  amount  of  oil  by  distillation  with 
steam,  gives  the  above  acids  and  a  trace  of  dimethyl- 
malonic  acid.  Treatment  of  carotene  in  acetic  acid 
suspension  with  ozone,  dilution  of  the  resulting  solution 
with  water,  and  further  oxidation  of  this  with  hydrogen 
peroxide  affords  small  amounts  of  aa-dimethylglutaric 
and  geronic  [8-acctyl-aa-dimethyl-n-valeric]  acids; 
these  acids  are  also  obtained  by  similar  treatment  of 
P-ionone.  The  isolation  of  the  above  acids  confirms 
the  presence  of  the  trimethylcycfohexene  ring  in 
carotene  which  gives  rise  to  p-ionone  (cf.  loc.  cit.). 
Determinations  of  the  number  of  mols.  of  acetic  acid 
produced  by  permanganate  oxidation  of  a-  and 
P-ionones,  carotene,  and  lycopene  (1  mol.)  give  values 
of  1-43,  1-25,  4-34,  and  4-2 — 4-6,  respectively,  whilst 
chromic  acid  oxidation  affords  2,  1-7,  5-7,  and  5-92 
mols.,  respectively.  These  differences  are  ascribed  to 
the  presence  of  •CH2-CH2*CMeI  groupings.  In  view  of 
these  oxidation  experiments  and  the  observations  that 
no  butane-pp8-  or  pentane-PPs-tricarboxylic  acids 
have  been  isolated,  it  appears  improbable  that  the 
second  ring  in  carotene  is  formed  by  cyclisation  of  the 
•CMe:CH-CH2-CH2-CMe:CHMe  group,  which  occurs  in 
the  formula  previously  proposed  for  lycopene  (A., 
1929,  569).  It  is  shown  that  butane-pp8-tricarboxylic 


ORGANIC  CHEMISTRY. 


1423 


acid  is  readily  isolated  by  oxidation  of  a-acetyl-a- 
methylglutaric  acid  (a  possible  intermediate)  with 
potassium  permanganate  at  the  ordinary  temperature. 
The  failure  to  isolate  either  of  the  above  tricarboxylic 
acids,  the  deficit  of  acetic  acid  formed  on  oxidation, 
and  the  absence  of  optical  activity  suggest  that 
lycopene  is  best  represented  as 
(CMe2:CH-[CH2]2-[CMe:CH-CH:CH]2-CMe:CH-CH:)2 
and  carotene  as 

[cH2<^CMe2>c.[CH:CH.CMe:CH]2.CH;J^ 

These  formula!  explain  the  observed  oxidative  degrad¬ 
ation  products.  The  suggestion  is  made  that  lycopene 
can  originate  from  2  mols.  of  phytolaldehydo  by  a 
benzoin-like  condensation  followed  by  dehydro¬ 
genation. 

Treatment  of  zeaxanthin  with  ozone  in  carbon 
tetrachloride,  decomposition  of  the  resulting  ozonide 
irith  water,  and  subsequent  oxidation  of  the  non¬ 
volatile  (in  steam)  products  with  potassium  perman¬ 
ganate  affords  aa-dimethylsuccinic  acid. 

Squalene  is  probably  related  to  lycopene  and  it  is 
suggested  that  the  former  hydrocarbon  can  be  repre¬ 
sented  as  (Ci\re2:[CH-CH2-CH2-CMo],:CH-CH2-)2  (cf. 
Heilbron  and  otliers,  A.,  1929,  789,  790).  This  struc¬ 
ture  readily  explains  the  formation  of  methyl  isoliexyl 
ketone,  hexahydro-^-ionone,  y-methylvaleric  acid, 
80-dimethylnonoic  acid,  and  tho  ketone  C19H3S0 
(loc.  cit.)  by  oxidation  of  hydrogenated  squalene. 
Tho  last-named  ketone  would  bo  p^-trimetliylhexa- 
decan-o-one  and  not  the  yvjX-trimethyl  derivative  as 
stated  by  Heilbron.  The  (3?K-trimethyI  derivative  is 
synthesised  (no  details  given)  as  follows.  The  ether 
obtained  from  magnesium  hexahydrofarnesyl  bromide 
and  methyl  chloromethyl  ether  is  converted  by  hydro- 
bromic  acid  into  SOn-trimethyltridecyl  bromide,  con¬ 
vertible  by  the  acetoacetic  ester  method  into  the 
above  ketone;  the  m.  p.  (73 — 74°)  of  the  semicarb- 
azone  is  not  depressed  by  admixture  with  the  semi- 
carbazone  obtained  by  Heilbron  (loc.  cit.). 

H.  Burton. 

Sorption  of  hydrogen  sulphide  by  potassium 
benzenesulphonate  and  a  thiohydrate  of  this  salt. 
I.  W.  Lange  and  G.  Lewin  (Ber.,  1930,  63,  [B], 
215G — 21G3). — Potassium  benzenesulphonate  forms  a 
hemihydrate,  stable  in  air  but  readily  dehydrated  in 
presence  of  desiccating  agents.  Examination  of 
hydration  isotherm  at  15°  discloses  the  existence  of 
a  second  hydrate,  4Ph,S03K,H20.  At  — G0-6°, 
anhydrous  potassium  benzenesulphonate  and  lijdro- 
gen  sulphide  afford  the  compound  4Ph-S03K,H2S. 
At  0°  in  presence  of  hvdrogen  sulphide  at  differing 
pressures  the  amount  of  gas  absorbed  approaches 
asymptotically  0-25  mol.,  and  true  equilibria, 
4Ph-S03K+H2S^:(Ph-S03K)4,H2S,  arc  observed. 
At  a  constant  pressure  of  7G0  mm.,  a  gradual  ap¬ 
proach  to  the  limiting  value  (Ph*S03K)4,HoS  is 
observed  with  falling  temperature ;  the  limit  is 
reached  shortly  before  liquefaction  of  the  gas.  The 
possibility  that  the  effect  is  due  essentially  to  adsorp¬ 
tion  is  excluded  by  the  observation  that  the  same 
reactions  are  obtained  with  a  sample  of  potassium 
benzenesulphonate  which  has  been  melted  and  allowed 
to  cool.  At  0°  and  760  mm.,  ethylene  is  absorbed  by 
potassium  benzenesulphonate  in  the  molar  ratio 


0-290  : 1.  Its  double  linking  is  thereby  weakened  to 
such  an  extent  that  ethyl  mercaptan  is  immediately 
formed  in  the  presence  of  hvdrogen  sulphide. 

H.  Wren. 

Stereoisomerism  of  disulphoxides  and  related 
substances.  VI.  Co-ordination  compounds  of 
some  disulphides  and  diamines.  G.  M.  Bennett, 
A.  IST.  Mosses,  and  F.  S.  Statuam  (J.C.S.,  1930, 
1G6S — 1G76). — The  preparation  is  described  of  chelate 
complexes  of  the  general  formula!  f  C2H4<^||^>MX21 

[XRR'  1  L  J 

C*H4<nRR,>MX2  1  *n  no  case  was  any  trace 

of  a  second  isomeridc  detected  by  crystallisation  etc. 
Thus  dimethyl-  and  diethyl-thiolelhanepalladous 
chlorides,  m.  p.  234°  and  174°  (corresponding  mercuric 
iodide  derivative,  m.  p.  103°),  respective^' ;  diphenyl- 
thiolelhanepalladous  chloride,  m.  p.  280°;  di-p-tolyl- 
thiolethanei)alladous  chloride,  m.  p.  234°  (decomp.) 
(acetone  compound ;  chloroform  compound)-,  di- p- 
tolyllhiolctha nemercuric  iodide,  m.  p.  110°  (decomp.); 
dibenzyldithi oletha nepla t in ous  chloride,  decomp,  with¬ 
out  melting;  tho  corresponding  mercuric  iodide, 
m.  p.  Ill — 113°  (decomp.),  and  palladous  chloride, 
m.  p.  181°  (decomp.),  bisdibenzylthiolcthanenickel 
thiocyanate,  elhylenediphenyldiamincplatinous  chloride, 
and  palladous  chloride,  both  without  m.  p.,  ethylene- 
diphenyldimeihyldiaminepalladous  chloride,  and  ethyl- 
ened i -p-tnelhoxyphen yldia m in e palladous  chloride,  were 
all  found  to  be  homogeneous  substances. 

p-Anisidine  and  ethylene  dibromide  yielded  ethylcnc- 
di-p-methoxyphenyldiamine,  m.  p.  105°  (dihydrochlor¬ 
ide,  m.  p.  238° ;  di-p- toluenes ulphony l  derivative,  m.  p. 
1S8°;  diacelyl  derivative,  m.  p.  1G4°),  which,  when 
boiled  with  commercial  methyl  alcohol,  was  converted 
into  di-p-anisyltetraliydroglyoxalinc,  m.  p.  134° ;  from 
this,  by  tho  action  of  acids  and  acyl  halides,  deriv¬ 
atives  of  the  parent  base  were  formed  with  elimin¬ 
ation  of  formaldehyde. 

Alcoholic  solutions  of  the  first  (m.  p.  105°)  base 
with  aqueous  formaldehyde  yielded  a  base,  m.  p.  220°, 


to  which  the  formula 
is  ascribed. 


QHvCHvXH 

OMe-C6H4-N-CH,-Cr,H3-OMc 
It.  J.  W.  L"e  FkvRE. 


Synthesis  of  propenylbenzene.  L.  Bert  and 
M.  Raynaud  (Compt.  rend.,  1930,  191,  454 — 155).— 
Addition  of  y-chloroallylbenzene  to  powdered  sodium 
in  toluene  at  110°  (bath)  affords  a  mixture  of  pro¬ 
penylbenzene  (a-phenyl  -  Aa  -  propene),  unsaturated 
substances,  b.  p.  above  200°,  and  undistillable  pro¬ 
ducts,  instead  of  the  expected  mixture  of  allylbcnzenc 
and  benzylacetylene.  Tho  above  method  of  prepar¬ 
ation  of  propenylbenzene  is  better  than  that  pre¬ 
viously  described  (A.,  1929,  1433).  H.  Burton. 


New  reaction  of  the  aliphatic  double  linking. 
Z.  Foldi  (Ber.,  1930,  63,  [11],  2257— 2269).— Ex¬ 
amples  are  cited  of  the  addition  of  halogenated  amines 
to  aliphatic  double  linkings,  .'C.'C.‘-f  INBr — >- 

:cBr-c(N:):. 

a-Phenyl-Aa-propene  is  converted  by  AW'-dibromo- 
ALV'-dimetliyloxamide  followed  by  treatment  of  the 
product  with  3 N- hydrochloric  acid  into  r-^-ephedrine, 
m.  p.  118°,  which  is  also  formed  from  iV-bromo-A'- 
methylnrethane  and  a-phenyl-Aa-propene.  Benzene- 
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sulphonmethylbromoamidc  is  prepared  in  S5%  yield 
by  the  gradual  addition  of  SJV-sodium  hydroxide  to 
a  mixture  of  bromine  and  benzenesulphonmethyl- 
amide.  Addition  of  it  to  a  -  phenyl  -  A°  -  propene 
affords  a  mixture  of  products  from  which  a  -bromo- 
$-benzcnesulphonmethylamido-*-phenylpropane, 
CHPhBr-CHMe-NMe-SO„Ph,  m.  p.  105—106°,  is 
isolated.  It  is  converted  by  sodium  acetate  in  glacial 
acetic  acid  into  the  corresponding  non-crystalline 
a-ncetery-compound,  which  is  hydrolysed  to  fi-benzene- 
{iulphonmethylamido-oL-hydroxy-oL-phcnylpropanc,  m.  p. 
105°,  identical  with  'N-benzenesulphonylephedrine ;  the 
compound  derived  from  r-ephedrine  is  smoothly  con¬ 
verted  by  phosphorus  pentabromide  into  a-bromo- 
p-benzenesulphonmethylamido-a-phenylpropane.  The 
constitution  of  the  additive  compound  is  therefore 
established,  but  its  configuration  is  not  decided. 
For  this  reason,  i-ephedrine  hydrochloride  is  converted 
by  benzenesulphonyl  chloride  in  presence  of  chloro¬ 
form  and  33%  sodium  hydroxide  solution  into  1-N- 
benzenesulphonylephedrine ,  m.  p.  99°,  [a];>  — 44-59° 
in  ethyl  alcohol,  and  f-^-ephedrine  into  1  -benzene- 
sulphonyl-^-ephedrinc,  m.  p.  70°,  [a]“’*  -27-86° ;  both 
reactions  occur  without  change  of  sign  of  rotation. 
With  phosphorus  pentabromide  the  ephedrine  deriv¬ 
ative  affords  l-bromo-'N-benzenesulphonylephedrinc, 
m.  p.  88°,  [a] f! s  -111-02°  in  ethyl  alcohol,  whereas 
the  ^-ephedrine  derivative  suffers  inversion  and  gives 
d-bromo-TS-benzcncsulphonylcphcdrinc,  m.  p.  88°,  [a]^'5 
+  109-60°  in  ethyl  alcohol  (also  prepared  from 
d-bromoephedrine  hydrobromide  and  bcnzcnesul- 
phonyl  chloride).  If  equal  quantities  of  the  anti¬ 
podes  are  mixed,  r-bromo-'SX-benzenesulphonylephedrine , 
m.  p.  105 — 106°,  is  obtained  (also  prepared  from 
W-bcnzencsulphonyl-ephcdrine  or  +-ephedrine  and 
phosphorus  pentabromide).  Alteration  of  the  sequ¬ 
ence  of  the  reactions  does  not  lead  to  the  production 
of  the  ^-derivative,  since  f-+ephedrine  gives  d-bromo- 
ephedrine  hydrobromide,  m.  p.  174-5°,  which  subse¬ 
quently  affords  d-bromo-A-benzenesulphonylephedr- 
ine.  r-Ephedrine  hydrochloride,  however,  yields 
a  difficultly  separable  mixture  of  r- bromoephedri ne 
and  r-bromo+-ephedrine  hydrobromides,  converted 
by  benzenesulphonyl  chloride  into  the  corresponding 
derivatives,  from  which  T-bromo-lS-benzenesulphonyl- 
\jt-cphedrine,  m.  p.  120°,  is  readily  isolated. 

a-Phenyl-Aa-propene  reacts  in  a  more  complicated 
manner  with  the  sodium  derivative  of  benzene- 
sulphonchloroamide ;  dichlorophenvlpropane  and 
<x-chloro-$-bcnzenesulphonamido-u-phcnylpropane,  m.  p. 
about  123°,  are  isolated. 

Cinnamyl  alcohol  and  benzenesulphonmethylbromo- 
arnide  afford  u$y-tribromo-s.-phenylpropa)ic,  m.  p. 
about  125°,  in  50%  yield.  With  allyl  bromide, 
reaction  occurs  mainly  in  accordance  with  the 
scheme,  2CH.X'H-CH,Br+2Ph-SO,-NMeBr — > 
CH,Br-CHBr-CH,Br  +  ‘ 

CH;Br-CH(NMe-S02Ph)-CH2-NMe-S02Ph ;  a?y-tri- 
bromopropane  is  isolated  in  S0%  yield.  Allyl  alcohol 
appears  to  yield  di-JJ-bromoallyl  ether  mixed  with  a 
little  dibromopropyl  alcohol.  H.  Wren. 

Electrolytic  reduction  of  ketones.  II.  Form¬ 
ation  of  hydrocarbons.  G.  Shima.  See  this  vol., 
1291. 


Action  of  metallic  sodium  on  trichloro-di- 


chloro-aa-di-p-tolylethane  and  sodium  react  in  boiling 
toluene,  forming  about  50%  of  4  :  4'-dimethylstilbene 
and  45%  of  4  :  4'-dimethyltolane.  Similarly,  (RiS-tri- 
chloro-aa-diphenylethane  affords  a  mixture  of  stilbene, 
isostilbene,  and  tolane.  The  following  mechanism  is 
suggested  :  CHR2-CC13  .  CHR2-C;  — >  CHRX’R ; 
2CHRICR — >CHR:CHR+CR:CR,  H.  Burton. 

1-Chloronaphthalene.  V.  Chlorination  of 
naphthalene  in  solution.  P.  Ferrero  and  J.  Cor- 
baz  (Helv.  Chim.  Acta,  1930,  13,  1009—1025;  cf. 
A.,  1929,  1054). — Chlorination  of  naphthalene  dis¬ 
solved  in  benzene,  chlorobenzene,  o-  and  p-dichloro- 
benzenes,  nitrobenzene,  toluene,  deeahydronaphthal- 
ene,  alcohol,  acetic  acid,  ethyl  acetate,  ether,  tetra- 
and  penta-chloroethanes,  and  carbon  tetrachloride 
has  been  studied  using  naphthalene  (2  g.-mols.), 
solvent  (500  g.),  and  chlorine  delivered  at  35  g./hr. 
in  absence  and  presence  of  0-5%  of  iodine  or  0-5% 
of  ferric  chloride.  With  aromatic  and  hydroaromatic 
solvents  the  results  are  in  agreement  with  those  pre¬ 
viously  described  (loc.  cit.).  Acetic  acid  gives  results 
almost  as  good  as  those  obtained  with  chlorobenzene ; 
optimum  yields  of  1-chloronaphthalene  (80 — 90%  on 
naphthalene  consumed)  are  obtained  at  115°  in 
presence  of  iodine;  the  acetic  acid  is  not  attacked. 
With  the  other  solvents  used,  reaction  is  usually 
slow  and,  in  most  cases,  relatively  large  amounts  of 
polychloro-derivatives  are  produced. 

H.  Burton. 

Isomerisations  of  brominated  naphthalenes  by 
aluminium  chloride.  H.  Lohfert  (Ber.,  1930, 
63,  [JS],  1939 — 1941). — 1  :  2-Dibromonaphthalcne  is 
converted  by  acetyl  chloride  and  aluminium  chloride 
in  presence  of  carbon  disulphide  into  1  : 4-dibromo- 
naphthalene,  m.  p.  83°,  and  acctyl-1  : 2-dibromo- 
naphthalenc,  m.  p.  146° ;  under  somewhat  different 
conditions  it  affords  unchanged  material  and  1  :  5-di- 
bromonaphthalene,  m.  p.  131°.  Isomerisation  ap¬ 
pears  to  be  due  to  the  hydrogen  chloride  liberated 
from  the  acetyl  chloride,  since  the  1  :  2-dibromo- 
derivative  is  transformed  by  hydrogen  chloride  in 
presence  of  carbon  disulphide  and  aluminium  chloride 
into  2  :  6-dibromonaphthalene,  m.  p.  158°,  or,  in  some 
instances,  into  1  :  5-dibromonaphthalene. 

H.  Wren. 

Fluorene  series.  C.  Courtot  (Ann.  Chim.,  1930, 
[x],  14,  5 — 146). — Mainly  an  account  of  work  pre¬ 
viously  reviewed  (A.,  1924,  i,  956 ;  1925,  i,  926 ;  1927, 
234,  348,  654).  The  following  appears  to  be  new. 
Treatment  of  fluorene  with  sulphur  trioxide  in  chloro¬ 
form  below  20°  (cf.  B.,  1929,  707)  gives  the  same 
2-sulphonic  acid  ( sodium ;  potassium ;  barium 
+0-5H2O.  and  cadmium  +6H20,  salts)  as  is  pro¬ 
duced  when  sulphonation  is  effected  by  chloro- 
sulphonic  acid  (A.,  1924,  i,  956).  Oxidation  of  the 
above  potassium  salt  with  aqueous  potassium  per¬ 
manganate  at  25°  affords  the  potassium  salt  (oxime) 
of  fluorenone-2-sulphonic  acid  (sulphonyl  chloride, 
m.  p.  192°),  which  when  fused  with  potassium  hydr¬ 
oxide  yields  70%  of  4'-hydroxydiphenyl-2-carboxylic 
acid  (cf.  A.,  1925,  i,  926).  Similar  fusion  of  fluorene 
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furnishes  G%  of  diphenyl-2- carboxylic  acid.  Treat¬ 
ment  of  fluorenone-2-sulphonic  acid  with  phosphorus 
pentachloride  at  170°  affords  a  small  amount  of 
2-chlorofluorenone,  whilst  fluorenone-2  :  7-disulphonic 
acid  [potassium  salt  (oxime);  disulplionyl  chloride, 
m.  p.  (block)  221°]  gives  2:7:9: 9-tctrachloro- 
fluorene.  This  tetrachloro-compound  is  also  pro¬ 
duced  from  2  :  7-dinitrofluorenone  and  phosphorus 
pentachloride  at  180°.  Potassium  hydroxide  fusion 
of  the  above  disulphonic  acid  yields  4  : 4'-dihydroxy- 
diphenyl-2-carboxylic  acid  (cf.  loc.  cit.).  Treatment 
of  fluorene  first  with,  sulphuric  acid  monohydrate  at 
80°  and  then  with  fuming  sulphuric  acid  (92-8% 
S03)  at  90°  affords  a  fluorenetrisulphonic  acid  [barium 
and  potassium  salts;  trisulphonyl  chloride,  m.  p. 
(block)  214°],  oxidised  by  potassium  permanganate 
to  a  fluorenonetrisulphonic  acid,  m.  p.  95°  ( potassium 
salt).  Alkaline  fusion  of  this  gives  carbonaceous 
products.  2-Iodofluorene,  prepared  by  the  usual 
method  from  2-aminofluorene,  is  oxidised  by  sodium 
(lichromatc  and  acetic  acid  to  2-iodofluorenonc, 
m.  p.  152°  (lit.  142 — 143°).  4-Nitrofluorcnone,  ob¬ 
tained  by  way  of  4-nitrophenanthraquinone  and  the 
nitrodiphenyleneglj’collic  acid,  is  reduced  by  ammon¬ 
ium  sulphide  to  4-aminofluorenonc,  m.  p.  135 — 136°, 
and  by  zinc  dust  and  ammonia  to  4 -aminofluorenol, 
w.  p.  183 — 184°  (corr.).  The  introduction  of  an 
amino-group  into  the  fluorenonc  molecule  causes  a 
considerable  increase  in  the  colour. 

The  dinitrofluorenc,  m.  p.  207°,  obtained  in  23% 
yield  together  with  60%  of  2  :  7-dinitrofluorene,  m.  p. 
334°  (lit.  269°),  when  fluorene  is  nitrated  with  nitric 
and  acetic  acids  is  shown  to  be  the  2  : 5-derivative 
by  a  method  identical  with  that  of  Morgan  and 
Thomason  (A.,  1926,  1239).  Reduction  of  2  : 7-di¬ 
nitrofluorenone  with  ammonium  sulphide  gives  the 
2  :  7-diamino-derivativc ;  with  zinc  dust  and  aqueous- 
alcoholic  ammonia  2  :  7 -diaminofluorcnol,  m.  p.  216° 
(corr.),  results.  2  :  5 -Diaminofluorcnone,  m.  p.  260 — 
261°  (corr.)  ( dihydrochloride ),  and  2 : 5-diamino- 
fluorcnol,  m.  p.  201°  (corr.),  are  prepared  similarly. 
2 : 7-Diaminofluorenone  is  much  more  intensely 
coloured  than  the  2  : 5-isomeride.  The  compound 
obtained  when  the  diazo-solution  from  2  :  7-diamino- 
fluorenone  is  heated  is  a  nitroso-2  : 7 -dihydroxy- 
fluorenone,  C13H70.1N,  m.  p.  (block)  304 — 305°,  and 
not  2  : 7 -dihydroxyfluorenone,  m.  p.  (block)  338° 
(obtained  when  4  :  4'-dihydroxydiphenyl-2-carboxylic 
acid  is  heated  with  zinc  chloride),  as  stated  by 
Schmidt,  Retzlaff,  and  Haid  (A.,  1912,  i,  695).  The 
nitroso-derivative  is  also  produced  when  the  di- 
hydroxyfluorenone  is  treated  with  nitrous  acid. 

Treatment  of  2-nitrofluorcne  with  sulphuric  acid 
monohydrate  at  20°  affords  2-nitrofluorene-l -sulphonic 
acid  (sodium,  potassium,  and  calcium  salts;  sulphonyl 
chloride,  m.  p.  239°).  This  is  reduced  by  stannous 
chloride  and  hydrochloric  acid  to  2-aminofluorene- 

1 - sulphonic  acid,  not  melted  at  330°  (sodium  and 
potassium  salts),  prepared  also  by  sulphonating 

2- aminofluorene,  which  gives  a  stable  diazonium 
sulphate,  decomp.  160°.  Treatment  of  the  diazonium 
chloride  with  alcohol  and  copper  sulphfite  furnishes 
fluorene-2-sulphonic  acid,  which  is  nitrated  by  a 
mixture  of  nitric  and  sulphuric  acids  at  50 — 60°  to 
the  above  nitrosulphonic  acid.  2-Xitrofluorenone- 


7 -sulphonic  acid  [potassium  salt;  sulphonyl  chloride, 
m.  p.  (block)  240°]  is  converted  by  phosphorus  penta¬ 
chloride  at  1S0°  into  2:7:9:  9-tetrachlorofluorene. 
2- Aminofluorenonc-7  -sulphonic  acid  is  also  described. 
Nitration  of  fluorcne-2 : 7-disulphonie  acid  with 
nitric  and  sulphuric  acids  at  30 — 50°  gives  a  nilro- 
derivativc  (potassium  salt),  the  barium  salt  of  which  is 
reduced  by  stannous  chloride  and  hydrochloric  acid 
or  iron  and  acetic  acid  to  barium  aminofluorene- 
2  :  7 -disulphonate,  (C13Hj0O(iNS2)2Ba. 

2  :  7-Dibromofluorene  is  nitrated  by  nitric  (d  1-5) 
and  acetic  acids  at  the  ordinary'  temperature  to  a 
Mifro-derivativc,  m.  p.  196°  (corr.)  [corresponding 
ammo-compound,  m.  p.  190°  (corr.)],  oxidised  by 
chromic  oxide  in  acetic  acid  to  a  2  :  7 -dibromonitro- 
fluorenone,  m.  p.  192°  (corr.).  This  could  not  be 
oxidised  further  by  potassium  permanganate;  when 
heated  with  ammonia  and  cuprous  chloride,  pro¬ 
found  decomposition  usually  occurs.  2  :  7 -Dibromo- 
aminofluorenone,  m.  p.  255°  (corr.)  (hydrochloride), 
and  2  :3-dibromoaminofluorcnol,  m.  p.  199°  (corr.), 
arc  obtained  from  the  above  fluorenonc  by  reduction 
with  ammonium  sulphide  and  zinc  dust  and  alcoholic 
ammonia,  respectively'.  Reduction  of  2  :  7-dibromo- 
fluorenone  to  the  fluorenol  and  treatment  of  this 
with  hy'drochloric  acid  affords  Q-chloro-2  : 1-dibromo - 
fluorene,  m.  p.  154 — 155°. 

When  2-bromofluorenonc  is  heated  with  sodium 
hydroxide  at  135 — 145°  a  small  amount  of  4-bronio- 
diphenyl-2-carboxylic  acid,  m.  p.  165°  (corr.),  is 
obtained.  With  sodamide  in  presence  of  various 
hydrocarbons  at  the  b.  p.  (110 — 240°)  no  reaction 
occurs,  whilst  fusion  with  sodamide  causes  profound 
decomposition;  similar  results  are  obtained  with 
2-nitro-,  2-bromo-7-nitro-,  and  2  :  7-dibromo-fluoren- 
ones.  2  :  7-Dibromofluorcnone  and  potassium  hydr¬ 
oxide  at  145 — 155°  give  20 — 25%  of  4  :  4’-dibromo- 
diphenyl-2-carboxylic  acid,  m.  p.  212 — 213°,  prepared 
but  not  analysed  by  Holm  (A.,  1883,  921). 

The  results  show  that  whilst  the  9-hydrogen  atom 
of  fluorene  is  replaced  by  treatment  with  sodamide 
or  organomagnesium  compounds,  halogenation, 
nitration,  and  sulphonation  cause  substitution  first 
in  the  2-  and  then  in  the  7-position.  H.  Burton. 

Berginisation  of  anthracene.  N.  A.  Orlov  and 
N.  D.  LiciiaTSCHEV  (Ber.,  1930,  63,  [B],  2179— 
2185). — Anthracene  is  heated  at  460 — 470°  with 
hydrogen  (initial  pressure  100  atm.)  in  presence  of 
3%  of  metallic  sodium  and  the  product  is  fraction¬ 
ally'  distilled.  The  most  volatile  portion  consists  of 
benzenoid  hydrocarbons  apparently'  containing  a 
small  quantity'  of  naphthenes.  The  less  volatile 
fraction  yields  naphthalene  and  2-mcthylnaphthalene, 
but  poly'alkylnaphthalenes  do  not  appear  to  be 
present.  Dehydrogenation  of  the  portion  of  this 
fraction  which  does  not  unite  with  picric  acid  pro¬ 
ceeds  slowly'  in  presence  of  selenium,  energetically' 
but  with  formation  of  much  asphalt -like  material  in 
presence  of  sulphur.  Some  2-methylnaphthalene  is 
formed.  The  anomalous  dehydrogenation  suggests 
the  presence  of  five-membered  rings.  Berginisation 
of  1:2:3: 4-tetrahydronaphthalene  leads  to  the 
production  of  a  mixture  of  methylhydrindenes. 
Berginisation  of  anthracene  appears  to  follow  the 
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course  :  anthracene  — >-  1  :  2  :  3  :  4  -  tetrahydro- 
anthracene  — >-  naphthalene  — >-  1:2:3:  4-tetra- 
hydronaphthalene — ^-benzene.  H.  Wren. 

Interaction  of  iodine  monochloride  with  sub¬ 
stances  containing  the  reactive  methylene  group. 
K.  G.  Naik  and  C.  C.  Shah  (J.  Indian  Chem.  Soc., 
1930,  7,  033 — 635). — Treatment  of  the  following 
malonamides  with  iodine  monochloride  in  chloroform 
first  at  30°  and  then  at  100°  (bath)  affords  dichloro- 
malonamides  :  malon-amide,  -propylamide,  -heptyl- 
amide,  -bcnzylamide,  -o-  and  -p-toluididcs,  and 
malon-p-toluidic  acid.  Malonanilide  affords  malon- 
chloroanilide  (Naik  and  Trivedi,  this  vol.,  938), 
whilst  malon-a-naphthylamide  gives  dichloromalon- 
chloro-oi-naitMliylamide,  m.  p.  191°.  Malonanilic  acid 
furnishes  chloromalonchloroanilic  acid,  m.  p.  152°; 
methylmalon-anilidc  and  -o-toluidide  yield  a -cliloro- 
ct-methylmalon-chloroanilide,  m.  p.  164°,  and  -chloro- 
o-tohiidide,  m.  p.  1S4°,  respectively;  malonmethyl- 
anilide  affords  chloromalonmethylanilide. 

II.  Burton. 

Condensation  of  ethyl  acetoacetate  with 
aromatic  amines.  I.  G.  V.  Jadhav  (J.  Indian 
Chem.  Soc.,  1930,  7,  669 — 676). — Ethyl  acetoacetate 
reacts  with  anilines,  usually  at  the  b.  p.,  forming 
acctoacetanilidcs,  ethyl  p-anilinocrotonates,  and 
p-anilinocrotonanilides.  Thus,  ethyl  acetoacetate  and 
m-nitroaniline  give  acetoaccl-m-nitroanilide,  m.  p. 
120 — 121°,  which  when  heated  with  m-nitroaniline 
at  140 — 150°  affords  fi-m-nitroanilinocrolon-m-nilro- 
anilide,  m.  p.  152 — 153°.  Hydrolysis  of  this  with 
hydrochloric  acid  in  the  cold  furnishes  the  former 
anilide,  which  when  heated  with  ammonia  yields 
$-aminocroton-m-7iitro(inilide,  m.  p.  129 — 130°.  Ethyl 
acetoacetate  and  p-nitroanilinc  give  a  mixture  of 
ethyl  ^-p-nitroanilmocrotormte,  m.  p.  122 — 123°,  and 
$-p-nitroanilinocroton-p-nitroanilidc,  m.  p.  above  250°. 
The  last-named  compound  is  hydrolysed  by  cold 
hydrochloric  acid  to  acetoacct-p-7iilroanilidc,  m.  p. 
122 — 123°,  convertible  as  above  into  fi-amuiocroton- 
p-nitroariilide,  m.  p.  1S9 — 190°.  The  following  are 
prepared  similarly  :  acetoacel-p-anisididc,  m.  p.  117 — 
11S°,  -m-chloroanilide,  m.  p.  105 — 106°,  -p -chloro- 
anilide ,  m.  p.  132 — 133°,  and  -o-chloroanilide,  m.  p. 
107 — 10S°;  ^-amhiocrolori-p-anisidide,  m.  p.  109 — 
110°,  -o-  and  -p -chloroanilides,  m.  p.  96 — 97°  and 
110°,  respectively ;  $-p-a7iisidinocrolon-p-ariisidide, 
m.  p.  235 — 236° ;  ethyl  fi-p-pherielidhiocroloriale,  m.  p. 
60 — 61°;  fi-p-pheiietidmocrolon-p-phenelidide,  m.  p. 
230 — 231° ;  fi-p-xylidmocroton-p-xylidide,  m.  p.  above 
275°;  Z-i\\-4-xylidinocroton-m-i-xylidide,  m.  p.  above 
275°;  $-va.-chloroanilinocroton-m-chloroanilide,  m.  p. 
240 — 241° ;  ethyl  fi-p-chloroanili7iocroio7iale,  m.  p.  55° ; 
$-p-chloroanilinocrolo7i--p-chloroanilide,  m.  p.  above 
275°,  and  $-o-chloroa7iilinocrot07i-o-chloroanilide,  m.  p. 
236°.  o-Nit  roaniline  could  not  be  condensed  with 
ethyl  acetoacetate.  H.  Burton. 

Action  of  mixed  organomagnesium  compounds 
on  Ar-substituted  crotonanilides.  N.  Maxim  and 
N.  Ioanid  (Bui.  Soc.  Chim.  Romania,  1930,  12,  28 — 
32). — By  the  action  of  magnesium  ethyl  or  phenyl 
bromide  on  the  methyla7iilide,  b.  p.  158°/16  mm.,  and 
ethvlanilide,  m.  p.  46°  (Bischoff,  A.,  1901,  i,  526) 
(prepared  by  the  action  of  the  alkylaniline  on  the  acid 


chloride,  in  benzene),  of  crotonic  acid  are  obtained 
50 — 60%  vields  of  the  corresponding  saturated 
anilides  CHMcR-CHyCO-NRTh  (cf.  A.,  1928,  1004) 
together  with  a  by-product,  of  higher  b.  p.,  prob¬ 
ably  formed  by  condensation  between  the  original 
unsaturated  and  the  saturated  anilides.  Thus  are 
obtained  fi-methyl-n-valei-melhylanilide,  b.  p.  170°/ 
18  mm.  (together  with  a  substance,  b.  p.  170 — 210°/ 
18  mm.);  $-phe7iyl-n-bulyrmelhyla7iilide,  b.  p.  205 — 
210°/18  mm.  (together  with  diphenyl  and  a  com- 
pou7id,  b.  p.  210 — 270°/18  mm.) ;  and  $-mdhjl-n- 
valerethtjla7iilide,  b.  p.  160°/14  mm.  (together  with 
a  compound,  b.  p.  160 — 270°/10  mm.).  Hydrolysis 
of  these  anilides  with  40%  liydrobromic  acid  affords 
the  corresponding  saturated  acids. 

J.  W.  Baker. 

Constitution  of  some  dibromophenetidines.  G. 
Bargellini  (Gazzetta,  1930,  60,  559— 572).— The 
work  of  Staedel  (A.,  1883,  662)  has  been  repeated, 
and  the  conclusion  of  Jackson  and  Fiske  (A.,  1002, 
i,  362)  that  the  substance,  m.  p.  107 — 10S°,  described 
as  2  :  6-dibromo-4-nitrophenetolc  by  Staedel,  is  actu¬ 
ally  2  :  6-dibromophenetidine  (I)  is  confirmed ;  2 :  6- 
dibromo-4-nitrophenetole  has  m.  p.  59°.  A  new 
synthesis  of  I  has  been  effected  as  follows  :  2  :  6-di- 
bromo-4-nitrophcnol,  m.  p.  143°,  obtained  by  bromin- 
ation  of  p-nitroplienol  in  acetic  acid,  by  reduction 
with  sodium  hyposulphite  in  alkaline  solution  gives 

2  :  6-dibromo-4-aminophenol,  m.  p.  191 — 193° 
(N-2  :  i-dhiitropheriyl  derivative,  m.  p.  213 — 215°), 
which  condenses  with  piperonaldehyde  and  benzalde- 
hyde  at  100°  in  an  atmosphere  of  carbon  dioxide  to 
give  respectively  2  :  6  -  dibromo  -4- piperoyiylidenc- , 
m.  p.  150 — 152°,  and  2  :  Q-dibrotno-i-be7iz7jlidene- 
ami7iophe7iol,  m.  p.  94 — 95° ;  the  latter  by  ethylation 
and  hydrolysis  affords  I,  m.  p.  108°.  A  specimen  of 

1  prepared  by  Staedel’s  method,  when  acetylated  with 
acetyl  chloride  in  benzene  solution,  yields  2 : 6-di- 
bromophcnacetin,  m.  p.  198°  (cf.  Euchs,  A.,  191S, 
i,  64).  The  preparation  of  3  :  o-dibromophenetidine, 
m.  p.  79°  (Euchs,  A.,  1915,  i,  520;  loc.  cit.),  Ehs  been 
repeated  :  condensation  products  with  2  :  4-dinitro- 
chlorobenzene  and  benzaldehydo  could  not  be 
obtained.  Treatment  with  benzoyl  chloride  (1  mol.) 
in  benzene  solution  affords  3  : 5-dibromo-ld-be7izoijl- 
phe7ietidme,  m.  p.  186 — 188° ;  acetyl  chloride  (1  mol.) 
similarly  yields  3  : 5-dibromophenacetin,  m.  p.  144° 
after  softening  at  130°  (cf.  Fuchs,  loc.  cit.) ;  by 
treatment  with  excess  of  boiling  acetic  anhydride, 

3  : 5-dibromophenetidine  gives  a  diacetyl  derivative, 
m.  p.  91 — 92°,  partly  hydrolysed  by  ammonia  solution 
or  potassium  hydroxide  to  3  :  5-dibromophenacctin. 
Bromination  of  phenacetin  in  acetic  acid  gives 
2 :  D-dibromophe7iacclm,  m.  p.  170 — 171°  {benzoyl 
derivative,  m.  p.  145 — 147° ;  piperonylide7ie  deriv¬ 
ative,  m.  p.  143 — 145°  ;  N-2  :  4-dmitrophenyl  deriv¬ 
ative,  melting  and  decomposing  from  145°  to  165°), 
converted  by  boiling  acetic  and  hydrochloric  acids 
into  2 : 5-dibromophe7ielidi7ie  hydrochloride,  m.  p. 
225 — 226°,  from  which  2  :  5-dibromophenelidme,  m.  p. 
55 — 56°,  is  obtained  by  treatment  with  ammonia; 

2  : 5-dibromophenacetin  may  also  be  prepared  from 
phenacetin  by  treatment  with  a  concentrated  solution 
of  sodium  bromide  and  bromate  in  the  presence  of 
hydrochloric  acid,  and  its  constitution  is  proved  by 
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de-ethylation  with  hydriodic  acid  (d  1-7)  to  2  : 5 -di- 
bromoA-aminojdienol.  m.  p.  195 — 197°,  which  by 
oxidation  with  cold  potassium  dichromate  and  dilute 
sulphuric  acid  affords  2  :  5-dibromo-p-benzoquinone, 
m.  p.  185 — 186°  (cf.  lit.).  C.  W.  Suoppee. 

Derivatives  of  diphenylcarbamyl  chloride. 
T.  W.  Evans  and  W.  M.  Deux  (J.  Amer.  Chem.  Soc., 
1930,  52,  3645 — 3647). — Treatment  of  sodioacet- 
anilide  with  an  equivalent  of  diphenylcarbamyl 
chloride  in  warm  toluene  affords  a  soluble  additive 
compound,  indicating  that  the  sodio-dcrivative  con¬ 
tains  the  *ONa  grouping.  The  additive  compound 
decomposes  when  heated  to  sodium  chloride  and 
acetyltriphenylcarbamide,  m.  p.  144°.  Evidence  of 
additive  compound  formation  is  also  obtained  with 
the  chloride  and  sodioacet-p-phenetidide ;  a-acetyl- 
yy-diphenyl-a-p-phenelylcarbamide,  m.  p.  131°,  is 
eventually  produced.  The  following  compounds  are 
prepared  from  the  chloride  and  the  requisite  base  (or 
its  metallic  derivative)  either  alone  or  in  toluene : 
a-acelyl-yy-diphenyl-tx.-'p-bromopJienylcarbamide ,  m.  p. 
137°;  pyrrole-l-ca rboxyd iphenylamide,  m.  p.  117°; 
piperidine-l-carboxydiphenylamide,  m.  p.  110°;  aa-dt- 
phenyl-y- o-,  -in-,  and  -p-chlorophenylcarbamides,  m.  p. 
115°,  129°,  and  169°,  respectively.  Oxaldiphenyl- 
amide,  m.  p.  187°,  is  obtained  from  the  above  chloride 
and  sodium.  The  following  diphenylthiocarbamates 
(NPlvCOSR)  arc  prepared  from  the  chloride  and  the 
sodium  derivative  of  the  requisite  mercaptan :  ethyl 
(R=Et),  m.  p.  10S°;  benzyl,  in.  p.  125°,  and  p -tolyl, 
m.  p.  180 — 182°.  H.  Burton. 

Fluorene  series.  IC.  Nakamura  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1930,  14,  184—188; 
cf.  this  vol.,  466). — The  local  anaesthetic  action  of  the 
salts  of  9-aminofluorene  extends  to  the  hydrogenated 
derivatives.  R.  Child. 

Aryl  amides.  S.  Weil,  J.  Slifirski,  F.  Bomberg, 
C.  Wierzbicka,  and  Z.  Wvszogr6d  (XV  Spraw. 
prac.  Pahst.  Inst,  Farm.,  1926,  10  pp.  Chem.  Zentr., 
1930,  i,  2551— 2552).— See  A.,  1927,  240. 

Production  of  amines  from  organic  acids  and 
their  anhydrides.  Knoll  A.-G.  Chem.  Fabr.,  and 
K,  F.  Schmidt. — See  B.,  1930,  939. 

Manufacture  of  arylaminesulphonyl  chlorides. 
I.  G.  Farbenind.  A.-G. — See  B.,  1930,  941. 

Azo-dyes  and  their  intermediates,  n.  Re¬ 
ductive  fission  of  eriochrome-black  and  1 :  6-di- 
amino-p-naphthol-4-sulphonic  acid.  P.  Ruggli, 
A.  Zimmermann,  and  F.  Knapp.  IH.  6- Amino- 3- 
naphthol-4-sulphonic  acid  as  a  dye  component. 
P.  Ruggli  and  A.  Zimmermann.  IV.  Acetyl-1 : 5- 
naphthylenediamine  and  its  coupling.  P. 
Ruggli  and  F.  Knapp  (Helv.  Chim.  Acta,  1930, 13, 
748 — 756,  756 — 763,  763 — 768).— II.  Reduction  of 
eriochrome-black  T  (sodium  6-nit ro-1- l'-hydroxy- 
2'  -  naphthaleneazo -[3- naphthol-  4  -  sulphonate)  with 
stannous  chloride  and  hydrochloric  acid  gives  2-amino- 
a-uaphthol  and  1  :  Q-diamino-’i-naphthol-A-sulphonic 
acid  ( monohydrochloride  -j-H20) ;  the  acid  oxidises 
readily  in  alkaline  solution.  "The  acid  imparts  only 
a  slight  colour  to  wool ;  after-chroming  gives  a  deep 
black  dye.  Desulphonation  of  the  acid  does  not 


occur  on  treatment  with  sodium  amalgam  and  dilute 
acid  at  50°,  indicating  an  internal  salt  or  betaine 
structure.  Treatment  of  the  solution  obtained  from 
the  acid  and  sodium  amalgam  in  alkaline  solution 
at  35°  in  a  current  of  carbon  dioxide  with  benzoyl 
ehlorido  affords  a  mixture  of  1  :  G-dibenzamido-$- 
naphthyl  benzoate,  m.  p.  267 — 269°,  and  its  4-sulpho- 
derivative  [pyridine  salt,  m.  p.  276°  (not  sharp),  also 
formed  when  the  acid  is  benzoylated  in  pyridine 
solution].  Treatment  of  the  diamino-acid  first  with 
acetic  anhydride  and  then  with  cold  sodium  hydroxide 
solution  yields  an  acetyl  derivative,  dcsulphonated 
by  sodium  amalgam  and  hydrochloric  acid  below  80° 
to  1  : 6-diacelamido-P-naphthol,  m.  p.  about  235°. 
This  is  acetylated  further  to  1  :  6-diacetamido-|3- 
naphthyl  acetate,  m.  p.  203°,  also  prepared  by 
acetylation  of  1  :  6-diamino-[3-naphthol  (Loewe,  A., 
1890,  1424).  Desulphonation  of  the  diamino-acid 
takes  place  when  it  is  heated  with  aniline  and  a  small 
amount  of  aniline  hydrochloride  at  160°;  a  tetra- 
anilinonaphthalene  is  probably  produced.  Treat¬ 
ment  of  the  diamino-acid  with  phenylearbimide  and 
pyridine  furnishes  pyridine  1  :  Ct-di{phenylcarbamido)- 
P-naphthol-i-sulphonate,  m.  p.  221°. 

III.  6-Nitro-j3-naphthol-4-sulphonic  acid  (this  vol., 
205)  couples  with  diazotised  sulphanilic  acid  and 
p-nitroanilino  in  presence  of  sodium  acetate  at  0 — 30°, 
forming  G-nitro-l-benzeneazo-p-naphthol-4 :  4 '-disul- 
phonic  acid,  red  (orange-red;  all  shades  given  in 
parentheses  aro  shades  on  wool),  and  6-nhro-l-p- 
nitrobenzeneazo-fi-najyhlhol -4  -  sulphonic  acid,  red 
(bright  orange-red).  Coupling  of  6-amino-J3-naphthol- 
4-sulphonic  acid  (loc.  cit.)  with  diazotised  aniline  and 
p-nitroanilino  in  presence  of  sodium  carbonate  yields 
6 -amino- 1  -6e nzeneazo- ,  violet-black  (bordeaux),  and 
6  -  amino  - 1  -  p  -  nilrobenzeneazo  -  (3  -  naphthol  -  4  -  sulphonic 
acid  (dark  brown),  respectively.  Dyes  are  also  pre¬ 
pared  from  the  amino-acid  and  diazotised  dehydrothio- 
p-toluidinesulphonic  acid  (greyish-green),  diazotised 
aminoazobenzenesulphonic  acid  (olive-green;  poor 
shade),  and  tetrazotised  benzidine  (acid  coupling 
brown;  alkaline  coupling  bluish-grev).  Alkaline 
p-naphthol  and  diazotised  6-amino-p-naphthol-4-sul- 
phonic  acid  give  sodium  6-2' -hydroxy -1-1' -naphlhalene- 
azo-$-naphthol-4-sulphonate  (garnet-red). 

IV.  Reduction  of  1  : 5-dinitronaphthalcne  with 

phenylhydrazine  in  xylene  at  130 — 160°  gives  5-nitro- 
a-naphthylamine  (best  prepared  by  Nietzki  and 
Ziibelen’s  method;  A.,  1SS9,  513),  the  acetyl  deriv¬ 
ative,  m.  p.  218°,  of  which  is  reduced  by  iron  powder 
and  50%  alcohol  containing  a  small  amount  of 
acetic  acid  to  acetyl- 1  :  5 - naphth ylened iam ine,  m.  p. 
164°.  This  couples  with  diazotised  sulphanilic  acid, 
forming  5-acetamido-2-bcnzeneazo-x-naphthylamine-4'- 
sulphonic  acid,  reduced  by  stannous  chloride  and 
hydrochloric  acid  to  5-acetamido-l  :  2-naphthylene- 
diamine  ( dihydrochloride ,  decomp.  175°;  diphenyl- 
quinoxaline  derivative,  m.  p.  248—250°).  The  acet- 
amido-group  prevents  coupling  in  the  4-position  (cf. 
Finzi,  A.,  1925,  i,  701).  H.  Burton. 

Anhydro-[(l'-hydrazino-l'-ci/ctohexyl)-l-cr/cto- 

hexan-2-one].  R.  StoixI;  and  F.  Hanusch  (Ber., 
1930,  63,  [E\,  2211 — 2215). — cycZoHexanoneazine, 
m.  p.  35°,  is  converted  by  anhydrous  oxalic,  maleic, 


142S 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


or  succinic  acid  into  anhydro-[(V-hydrazino-l'-cyclo- 
kexyl)-l-c\c\okexanone ]  (I;  R=H), 

^CH,-CH,.  p/NR-N:0-CH2— OH.,  „  , 

lh-<ch;-ch:>c< - CH-CH2-CH2  (I-> 

b.  p.  1C5°/17  mm.,  m.  p.  about  64°,  which  gives  a 
metkiodide,  m.  p.  ISC  ',  in  poor  yield,  a  phenylcarb- 
amide  derivative  (I;  R=CO-NHPh),  m.  p.  124°,  a 
phenylthiocarbamide  compound  (I ;  R=CS-NHPh), 
m.  p.  168°,  and  a  carbamide  derivative  (I;  R= 
CO-NH2),  m.  p.  1G1°.  s-DicycZohexylhydrazine  is 
transformed  by  phenylcarbimide  in  ether  into 
4-phenyl-l  :  2-dicyc\ohexi/lsemicarbazide, 
NHCBH11-N(CGH11)-CO-isTHPh,  m.  p.  124°,  also  pre¬ 
pared  from  the  product  of  the  reduction  of  cyclo- 
hexanoneazine  by  sodium  and  alcohol,  which  is  there¬ 
fore  regarded  as  s-dici/cZoliexylhydrazine  and  not  as 
the  unsymmetrical  product  as  stated  by  Ivishner  and 
Bjelov  (J.  Russ.  Phys.  Chem.  Soc.,  43,  577).  1  :  2-Di- 
cycZohexyl-4-phenvlthiosemicarbazide  has  m.  p.  129°. 

H.  Wren. 

Mechanism  of  the  formation  of  formazyl  com¬ 
pounds.  II.  M.  Busch  and  R.  Schmidt  (Ber., 
1930, 63,  [JB],  1950 — 1952). — The  supposed  production 
of  a  formazyl  compound, 

NPhMe-N;CPh-N:N-C6H4-N02,  from  p-nitroisodiazo- 
benzene  hydroxide  and  benzaldehydephenylmethyl- 
hydrazone  is  at  variance  with  the  author’s  theory  of 
the  production  of  formazyl  compounds  (cf.  A.,  1926, 
831).  Since  the  compound  yields  benzaldehyde  when 
hydrolysed  by  dilute  sulphuric  acid  and  is  reduced 
to  p-phenylenediamine  and  a  primary  aromatic 
amine  it  must  be  regarded  as  the  azo-compound, 
N02-CnH4-N:N-C6H4-NMe-N:CHPh.  Bcnzaldehyde- 
phenylbenzylhydrazone  behaves  analogously  to  the 
methyl  compound,  whereas  benzaldehyde-as-dibenzyl- 
hvdrazone  does  not  afford  a  trace  of  azo-derivative. 

H.  Wren. 

Constitution  and  reactions  of  the  isomeric 
diazo-hydrates  (diazo-hydroxides).  A.  Angeli 
(Ber.,  1930,  63,  [£],  1977—1980 ;  cf.  this  vol.,  906).— 
In  reply  to  Hantzsch  (this  vol.,  1032),  numerous 
examples  are  cited  showing  that  normal  diazo- 
hydroxides  act  generally  as  oxidising  agent,  whereas 
isodiazohydroxides  have  not  this  power.  Hantzsch’s 
admission  that  a  compound,  Ph-NOINH,  exists  which 
has  the  same  composition  as  the  diazohydroxides 
and  gives  the  coupling  reactions  characteristic  of 
normal  derivatives  is  emphasised.  H.  Wren. 


cis-fmns-Isomerism  and  steric  hindrance. 
XII.  2-Butylcj/cIohexanols.  G.  Vavon  and  A. 
Guedon  (Bull.  Soc.  chim.,  1930,  [iv],  47,  901—910). 
— e\s-2-Bulyleye\ohexanol,  b.  p.  112 — 113°/18  mm., 
d\ 7  0-9115,  «g  1-4672  (3  : 5-dinilrobenzoate,  m.  p.  76°; 
hydrogen  phthalatc,  m.  p.  58 — 59°;  phenylurelhane, 
m.  p.  G4 — 65°),  is  obtained  by  hydrogenating  2-butyl- 
eyelohexanone,  b.  p.  90 — 91°/10  mm.,  d\  0-914,  n{, 
1-4603  {semicarbazone,  m.  p.  143 — 144°,  converted 
when  hydrogenated  with  platinum-black  in  aqueous 
alcohol  in  presence  of  hydrochloric  acid  into  the 
semicarbazide,  m.  p.  9G — 97°;  oxime,  m.  p.  43 — 44°), 
in  presence  of  platinum-black  in  acetic  and  hydro¬ 
chloric  acids.  tnms-2-Bulylcyclohexanol,  b.  p.  Ill — 
112°/1G  mm.,  df  0-9046,  1-4654  (3  :  5-dinitro- 

benzoate,  m.  p.  72 — 73°;  hydrogen  phthalale,  m.  p. 


71°;  phenylurelhane,  m.  p.  68°),  is  similarly  obtained 
by  hydrogenation  with  sodium  and  alcohol,  the  crude 
mixture,  b.  p.  107 — 110°/12  mm.,  rich  in  trails- 
isomeride  being  obtained  in  87%  yield.  In  both 
cases  the  isomerides  are  purified  through  their  di- 
nitrobenzoates.  In  accordance  with  Auwers’  rule, 
the  /rans-isomeride  has  a  slightly  lower  density  and 
refractive  index  and  a  higher  molecular  refraction 
than  the  cts-isomeride.  At  100°  the  velocities  of 
esterification  of  the  alcohols  b\-  acetic  acid  in  the 
absence  of  a  catalyst  are  approximately  equal;  at 
39°  and  in  presence  of  2%  of  sulphuric  acid  the 
trans- isomeride  is  esterified  about  1-6  times  as  rapidly 
as  the  ci’s-isomeridc.  Similarly,  the  fra?!S-hydrogen 
phthalate  is  hydrolysed  by  alkali  more  rapidly  than 
the  cis-isomeride.  At  39°  in  0-ll\r-aqueous  solution 
the  ratio  of  the  velocity  coefficients  is  3-6  and  in  75% 
alcohol  2-5.  The  difference  is  less  marked  at  69°, 
the  ratio  in  75%  alcohol  being  1-09.  Contrary  to  the 
cases  of  ethyl  Isovalerate  or  benzoate,  hydrolysis  is 
more  rapid  in  alcohol  than  in  water,  the  differences 
between  the  isomerides  being  more  marked  in  water 
in  consequence. 

2-ButylcycZohexanone  is  obtained  in  60%  yield  by 
hydrogenation  of  o-butylphenol,  b.  p.  115 — 11S°/13 
mm.,  df  0-987,  n“  1-522  (p -nitrobenzoate,  m.  p.  3S— 
39°;  dinitrobenzoate,  m.  p.  81 — S2°),  .with  platinum- 
black  in  acetic  acid,  or  in  20%  yield  by  condensation 
of  butaldehyde  with  cyclohexanone  in  presence  of  5% 
sodium  hydroxide,  dehydration  of  the  fraction,  b.  p. 
130 — 145°/15  mm.,  by  distillation  in  presence  of  2% 
of  oxalic  acid  at  30—40  mm.,  and  hydrogenation  of 
the  fraction,  b.  p.  105 — 120°/20  mm.,  in  presence  of 
platinum-black.  o-Butylphenol  is  obtained  in  45% 
yield  by  diazotisation  of  o-butylaniline  and  decom¬ 
position  in  presence  of  sulphuric  acid.  o-Butvl- 
aniline,  b.  p.  124 — 126°/15  mm.  (acetyl  derivative, 
m.  p.  100°),  is  obtained  in  86%  yield  by  catalytic 
reduction  in  presence  of  platinum-black  in  acetic 
acid  of  o-nitrobutylbenzene,  b.  p.  124 — 127°/10  mm. 
Butylbenzene,  obtained  by  dehydrating  phenylpropyl- 
carbinol  in  presence  of  potassium  hydrogen  sulphate 
and  hydrogenating  in  presence  of  platinum-black, 
when  nitrated  at  0°  with  nitric  acid,  d  1-49,  in  acetic 
anhydride  yields  S5%  of  a  mixture  of  mononitro¬ 
compounds  containing  3  parts  of  orlko-  and  5  parts 
of  para-derivative.  Condensation  of  2-chloro cyclo¬ 
hexanone  with  magnesium  butyl  bromide  also  affords 
2-butylcycZohexanone  together  with  some  butyl  cyclo- 
pentyl  ketone,  b.  p.  104 — 106°/25  mm.,  df  0-893, 
nf,  1-4479  ( semicarbazone ,  m.  p.  122°,  yielding  on 
hydrogenation  in  presence  of  platinum-black  a  semi¬ 
carbazide,  m.  p.  68°),  the  constitution  of  which  has 
been  verified  by  its  synthesis  [with  M.  Barbier] 
from  cycZopentaldehyde  (from  magnesium  ethyl 
bromide  and  ehlorocycZohexanol)  and  magnesium 
butyl  chloride,  and  oxidation  with  chromic  acid  of 
the  cyclopenlyUmlylcarbinol,  b.  p.  110°/16  mm.,  df 
0-902,  ng  1-4628,  obtained  in  60%  yield. 

R.  Brigiitjian  . 

Catalytic  hydrogenation  of  simple  and  cyclic 
ethers.  S.  Komatsu  and  M.  Masumoto  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  241 — 248). — Phenyl  ether, 
hydrogenated  with  a  nickel  catalyst  under  60  atm. 
and  not  higher  than  250°,  yields  a  mixture  of  cyclo- 
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hexane,  cyc/ohexanol,  and  ci/cfohexyd  ether.  Similar 
hydrogenation  of  furfuraldehyde  at  160°/100  atm. 
yields  furan,  methylfuran,  and  furfuryd  alcohol,  the 
iast-named  being  the  main  product.  By'  similar 
hydrogenation  of  furfuryl  alcohol  under  different 
conditions  of  temperature  and  pressure  dihydro- 
and  tetrahydro-furfury'l  alcohol,  tetrahydrofuran, 
methyltetrahydrofuran,  and  w-butyl  alcohol  are 
obtained.  The  course  of  the  chemical  changes  in 
these  hydrogenations  is  suggested  in  the  light  of  these 
results.  H.  I.  Downes. 

Methylation  of  phenols.  A  suggested  mechan¬ 
ism.  H.  H.  Hodgson  and  J.  Nixon  (J.C.S.,  1930, 
2166 — 2168). — The  percentage  yields  of  methylation 
products  of  the  following  phenols  by  methyl  sulphate 
in  xylene  solution  in  the  presence  of  anhydrous 
potassium  carbonate  (method  B)  and  by  methyl 
sulphate  and  10%  aqueous  sodium  hydroxide  (method 
A)  under  standard  conditions  were  obtained  :  phenol, 
0  and  65;  o-,  0  and  714,  m-,  0  and  82-0,  and  p- 
cresol,  0  and  71-3;  o-,  71-5  and  47-0,  m-,  65-0  and 
G5-0,  and  p-nitrophenol,  79-6  and  55-5;  o-,  14-0 
and  72-5,  m-,  2S-0  and  81-0,  and  p-chlorophcnol, 
9  0  and  81-0;  6-chloro-2-nitrophenol,  75-0  ana  19-5; 

2-chloro-4-nitrophenol,  86-0  and  8-0;  4-chloro-2- 
nitrophenol,  75-0  and  0;  5-nitro-o-cresol,  0  and  0; 
2-nitro-p-cresol,  73  and  9;  6-nitro-o-cresol,  41-5  and 
18 ;  4-fluoro-2  : 6-di-iodo-,  9-7  and  40  0,  4-fluoro- 
2  : 6-dibromo-,  53  0  and  53-0,  and  4-fluoro-2  : 6- 
dichloro-phenol,  60  0  and  10  0.  The  results,  except 
for  m-nitro-o-cresol,  which  is  unaffected,  are  in  accord 
with  the  view  that  reaction  A  proceeds  by  the  initial 
attachment  of  methyl  sulphate  at  the  anionoid  oxygen 
of  the  ionised  phenol,  so  that  if  the  charge  is  not 
sufficiently  localised  very  little  reaction  occurs,  and 
that  in  method  B,  where  ionisation  is  reduced  to  a 
minimum,  reaction  occurs  between  methyl  sulphate 
and  an  almost  non-ionised  potassium  salt  at  an 
incipient  dipole,  the  formation  of  which  will  be 
enhanced  by  nitro-  and  halogeno-substituents,  but 
repressed  by  methyl  groups.  A.  I.  Vogel. 

Dinitration  of  monosulphonated  m-chloro- 
phenol  and  sulphonation  and  subsequent  further 
nitration  of  3-chloro-2-  and  -6-nitrophenols. 
H.  H.  Hodgson  and  A.  Kershaw  (J.C.S.,  1930, 
2169 — 2171). — m-Chlorophenol  when  dissolved  in 
100%  sulphuric  acid  and  treated  with  oleum  (25% 
S03)  below  15°,  and  then  dinitrated  with  nitric  acid 
(d  1*5)  in  oleum  (25%  S03),  and  the  product  hydrolysed 
with  steam,  yields  a  mixture  of  3-chloro-2  : 4-  and 
•2  : 6-dinitrophenols,  separated  by  dissolution  of  the 
isomerides  in  dilute  acetic  acid  (6  :  1),  the  3-chloro- 
2  :  4-compound  separating  on  cooling  and  the  ammon¬ 
ium  salt  of  the  isomeride  being  precipitated  from  the 
filtrato  with  excess  of  ammonia.  Sulphonation  at 
100°  and  subsequent  dinitration  and  hydrolysis 
yielded  a  similar  mixture,  but  with  a  larger  proportion 
of  3-chloro-2  :  6-dinitrophenol. 

3-Chloro-2-nitroplienol  when  treated  with  oleum 
(30%  SO,)  below  20°  and  subsequently  with  potass¬ 
ium  carbonate  gives  potassium  3 - ch loro-2nitrophenol- 

4-sulphonate  dihydrate,  converted  by  nitration  and 
subsequent  hydrolysis  into  3-chloro-2  : 6-dinitrophenol. 
Similar  sulphonation  of  3-chloro-2-nitrophenol, 


followed  by'  nitration  below  20°  with  nitric  acid 
(97%)  and  oleum  (30%  SO,),  and  then  addition*  of 
potassium  carbonate,  gives  potassium  3-chloro-2  :  6- 
dinitrophenol-4-sulphonate  and  potassium  ‘i-chloro- 
2 : 4-dinitrophenol-Q-sulphonate,  separated  by'  frac¬ 
tional  crystallisation. 

By  treatment  with  oleum  (30%  SO,)  and  then  with 
potassium  carbonate  3-chloro-6-nitrophenol  ydelds 
potassium  S-chloro-S-nitrophenol-k-sulphonate  dihydrate 
(dinitration  and  hydrolysis  gave  3-chloro-2  :  6- 
dinitrophenol) ;  nitration  of  the  sulphonation 
mixture  gives  potassium  'Z-chloro-2  :  Q-dinitrophenol- 
4-sidphonate.  A.  I.  Vogel. 

Process  of  nitration.  III.  Nitration  of  o-  and 
m-cresol.  S.  Veieel  (Ber.,  1930,  63,  [JS],  2074 — 
2082). — The  methods  described  previously'  are  applied 
to  o-  and  m-cresol  (cf.  this  vol.,  1033).  Nitration  of 
o-cresol  leads  to  the  production  of  3-  and  5-nitro-o- 
cresol  in  approximately'  equal  amount.  Changes  in 
the  initial  concentration  of  nitrous  acid  have  little 
influence  on  this  ratio,  which  appears  to  increase 
slightly  with  the  concentration  of  nitric  acid. 
During  the  nitration  of  m-cresol,  4-nitro-  (sum 
of  4-  and  2-nitro-)  and  6-nitro-m-cresol  are  produced 
in  the  ratio  2 : 3.  Changes  in  the  concentration 
of  nitrous  and  nitric  acids  have  no  effect. 

H.  Wren. 

Action  of  sulphur  monochloride  on  mer- 
captans.  II.  Formation  of  organic  trisulphides 
and  hexasulphides.  P.  P.  Patel,  I.  Sengupta,  and 
G.  C.  Chakravarti  (J.  Indian  Inst.  Sci.,  1930,  13a, 
73 — 84). — Sulphur  monochloride  reacts  with  p- 
tolyl  mercaptan  in  anhydrous  benzene  solution  to 
give  di-p- tolyl  trisulphide,  m.  p.  82 — 83°,  and  di-p- 
tolyl  hexasulphide.  When  copper  p- tolyl  sulphide 
is  boiled  with  sulphur  (2  atoms)  in  dry  benzene  for 
9 — 10  hrs.,  di-p-tolyl  trisulphide  is  obtained  in  good 
yield  :  this  is  a  general  method  for  the  preparation 
of  trisulphides.  The  following  compounds  were 
similarly'  prepared  :  pp'-dibromodiphenyl  trisulphide, 
m.  p.  69°,  and  hexasulphide-,  pp' -di-iododiphenyl 
trisulphide,  m.  p.  91°;  dibenzyl  tri-,  m.  p.  47 — 48°, 
and  hexasulphide ;  pp-c linaphthyl  tri-,  m.  p.  107 — 108°, 
and  tetra-sulphide,  m.  p.  99°;  diethyl  tri-  and  hexa¬ 
sulphide  ;  dipropyl  and  di-n-butyl  trisulphide. 

A.  I.  Vogel. 

Valency  problem  of  the  qpiinqpievalent  electro¬ 
negative  phosphorus  atom.  I.  L.  Anschutz  and 
F.  Wenger  (Annalen,  1930,  482,  25 — 35). — To  throw 
light  on  the  orientation  and  nature  of  the  valencies 
of  the  quinquevalent  electronegative  phosphorus 
atom  (i.e.,  as  in  compounds  derived  from  phosphorus 
oxymeids  with  a  quinquevalent  central  atom)  an 
attempt  has  been  made  to  resolve  the  compound 
[C6H3Me<Q>P<°>C6H3Me]Cl  (I),  which  should 
exist  in  two  enantiomorphous  forms  if  four  of  the 
valencies  are  disposed  tetraliedralh'. 

Homocatccliol  (details  are  given  of  preparation 
from  protocatechualdehy'de  by'  Clemmensen’s  method) 
is  converted  by  means  of  phosphorus  pentachloride 
in  dry  ether  into  bishomocatechyl  phosphorus 
chloride  (I),  a  crystalline  solid  very'  sensitive  to 
moisture.  With  f-menthol  in  ether  I  affords  l-6ts- 
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4 -methyl-1 :  2-phenylene  menthyl  orthophosphate ,  m.  p. 
05—70°,  readily  soluble  in  alcohol.  Attempts  to 
resolve  the  latter  by  fractional  extraction  were 
unsuccessful.  Preliminary  experiments  with  other 
substituted  catechols  have  so  far  also  been  fruitless. 

Phosphoryl  chloride  in  ether  converts  homo¬ 
catechol  into  homocatechyl  phosphorus  chloride, 
Mc-CgH302:PC1,  m.  p.  22—24°,  b.  p.  102°/11  mm. 
{4-methyl-l  :  2 -phertylene  phosphite,  b.  p.  265°/ll  mm., 
is  a  by-product).  Chlorination  of  the  latter  yields 
the  corresponding  trichloride,  b.  p.  158°/11  mm.  (not 
obtained  directly  from  homocatechol  and  phosphorus 
pentachloridc ;  sec  above,  and  cf .  phosphorus  catechyl 
trichloride,  A.,  1927,  146),  and  heating  at  190°  with 
sulphur  gives  homocatechyl  phosphorus  chlorosulpliide, 
Me-C9H302:PC1S,  b.p.  142— 143°/11  mm. 

The  results  are  discussed  in  connexion  with  the 
work  of  Gall  and  Schiippcn  (this  vol.,  461),  Bergmann 
and  Bondi  {ibid.,  1050),  and  others  (cf.  also  A., 
1927,  663).  R.  Child. 

Manufacture  of  [nuclear]  alkylated  phenols. 
Schering-Kahlbahm  A.-G. — See  B.,  1930,  940. 

Manufacture  of  aminophenol  derivatives  [o- 
methylaminophenol].  H.  T.  Clarke,  Assr.  to 
Eastman  Kodak  Co. — See  B.,  1930,  940. 

Manufacture  of  vinyl  ethers.  I.  G.  Farbenind. 
A.-G.— See  B.,  1930,  981. 

Action  of  monochlorodimethyl  ether  on  mag¬ 
nesium  benzyl  chloride.  A.  C.  Bottomley,  A. 
Lapworth,  and  A.  Walton  (J.C.S.,  1930,  2215 — 
2216). — Contrary  to  G.P.  154,658  (1903),  magnesium 
benzyl  chloride  reacts  with  chlorodimethyl  ether  in 
dry  ethereal  solution  at  0°  to  give  a  mixture,  separated 
into  two  fractions,  b.  p.  175 — 205°  and  205—270°. 
The  former  consisted  chiefly  of  a-phenylcthyl  methyl 
ether,  together  with  small  quantities  of  w-methoxy-o- 
and  -p-xylene,  since  oxidation  with  alkaline  potassium 
permanganate  at  100°  yielded  chiefly  benzoic  acid 
accompanied  by  a  little  phthalic  and  terephthalic 
acids. 

Magnesium  benzyl  chloride  condenses  with  both 
acetone  and  acetaldehyde  to  products  which  gave 
only  benzoic  acid  on  oxidation.  A.  I.  Vogel. 

Synthesis  of  an  isomeride  and  a  homologue  of 
ephedrine.  E.  Fourneau,  (Mlle.)  E.  Benoit, 
and  R.  Fermenich  (Bull.  Soc.  chim.,  1930,  [iv],  47, 
894 — 900). — Condensation  of  paraformaldehyde  with 
styrene  at  25°  in  presence  of  glacial  acetic  and  con¬ 
centrated  sulphuric  acid  gives  a  methylene  ether, 
b.  p.  120 — 140°/15  mm.,  and  a  47-8%  yield  of  the 
diacctate  of  a-phenylpropane-ay-diol,  b.  p.  150 — 155°/ 
15  mm., from  which  the  glycol,  b.p.  175 — 185°/18mm., 
m.  p.  45°  (dibenzoate,  m.  p.  51°),  is  obtained  (yield 
74-5%)  on  hydrolysis  with  15%  alcoholic  potassium 
hydroxide.  (3-Phenylpropane-ay-diol  was  not  obtained. 
With  hydrogen  chloride  at  31°  a-phenylpropane- 
ay-diol  is  converted  into  a-chloro-a-phenylpropan- 
y-ol,  b.  p.  130 — 180°/19  mm.,  which  could  not  be 
purified.  The  diacetate  is  similarly  converted  in 
14  hrs.  at  100°  into  y-chloro-y-phenylpropyl  acetate, 
b.  p.  155 — 172°/22  mm.,  yielding  on  distillation  two 
fractions,  b.  p.  145 — 155°/17  mm.,  and  b.  p.  155 — 
162°/17  mm.  Methylamine  in  benzene  or  aqueous 


solution  at  125°  converts  the  chlorohydrin  into  y- 
metliylamino-y-plienylpropyl  alcohol,  b.  p.  160 — 163°/21 
mm.,  m.  p.  59 — 60°  ( hydrochloride ,  m.  p.  95—96°, 
without  sympathomimetic  action).  y-Dimethylamino- 
y-plienylpropyl  alcohol  is  an  oil  ( hydrochloride ,  m.  p. 

182°;  methiodide,  m.  p.  15S°;  benzoate  hydrochloride, 
m.  p.  146°). 

P-Bromo-y-methylamino  -  a  -  phenylpropyl  acetate 
with  methylamine  in  benzene  at  150°  for  24  hrs. 
similarly  gives  (yield  48%)  y-methylamino-$-phemjl- 
$-mcthylpropyl  alcohol,  b.  p.  142 — 148°/12  mm.  : 

{hydrochloride,  m.  p.  119°).  The  hydrochloride 
produces  definite  hypertension  in  canine  arteries  and 
appears  to  have  a  more  pronounced  action  than 
ephedrine  on  muscular  tissues.  R.  Brightman. 

Mobile  anion  tautomerism.  V.  y-Phenyl- 
a-p-dimethylaminophenylallyl  alcohol.  H.  Bur¬ 
ton  (Proc.  Leeds  Phil.  Soc.,  1930,  2,  61 — 63). — 
Attempts  to  prepare  y-phenyl-a-p-dimethylamino- 
phcnyl- and  y-phenyl-a-p-methoxyphenyl-allyl  alcohols 
have  been  made,  since  these  alcohols  should  show 
greator  anionotropic  mobility  (OH-CHR-CHICIIB/ — >•  ; 

CHR1CH -CHR'- OH )  than  the  corresponding  a -p- 
chlorophenyl  derivative  (A.,  1928,  634).  The  product 
from  magnesium  styryl  bromide  and  ^-dimethyl- 
aminobenzaldehyde  could  not  bo  characterised, 
but  with  hydrochloric  acid  it  gives  an  intense  crim¬ 
son  coloration.  The  colour  is  ascribed  to  the  form¬ 
ation  of  the  quinonoid  ammonium  salt, 
CHPh:CH-CH:C6H4:NMejd.  A  similar  formulation 
is  given  to  the  dark  red  perchlorate  of  y-phenyl-aa-  j 

di-p-methoxyphenylallyl  alcohol  (Ziegler  and  Ochs,  j 

A.,  1922,  i,  151),  and  the  red  compound  produced  \ 

(but  not  isolated)  when  the  reaction  product  from  | 

magnesium  p-anisyl  bromide  and  cinnamaldehyde  j 

is  treated  with  sulphuric  and  acetic  acids. 

H.  Burton. 

Synthesis  of  phenylpropargyl  alcohol  and  its 
nuclear-sub stituted  homologues.  L.  Bert  (Compt. 
rend.,  1930, 191, 493 — 495). — Phenylpropargyl  alcohol 
is  prepared  by  treatment  of  dibromocinnamyl  acetate 
(cf.  Bert  and  Dorier,  this  vol.,  1286, 1290)  with  sufficient 
alcoholic  potassium  hydroxide  at  66°  to  remove  two 
molecules  of  hydrogen  bromide  and  simultaneously 
the  acetyl  radical.  C.  C.  N.  Vass. 

Naphthalene-green  V.  F.  Frisch  (Helv.  Chim. 

Acta,  1930,  13,  768 — 785). — Sulphonation  of  a-  : 

naphthylamine-7-sulphonic  acid  with  fuming  sul¬ 
phuric  acid  (25%  S03)  at  50—60°,  subsequent  addition  j 

of  fuming  acid  (66%  S03),  and  continuation  of  the  ; 

reaction  at  85 — 90°,  aSords  u-naphthylamine-2  :  4  :  7-  j 

trisulphonic  acid  (+2H20)  [disodium  hydrogen  J 

(-f-l-5H20) ;  dipotassium  hydrogen  (+  1-5H20) ;  barium  | 

hydrogen  (-f-3H20);  calcium  hydrogen  (4-H20),  and  | 

magnesium  hydrogen  (-j-l‘5H20),  salts].  When  the  ] 

above  calcium  salt  is  heated"  with  pp'-tetramethyl-  j 

diaminobenzhydrol,  10%  sulphuric  acid,  50%  acetic 
acid,  and  water  at  100°  (bath),  an  almost  theoretical 
yield  of  pp'-tetramethyldiaminodiphenyl-l-4.-amino- 
naphthylmethane-3  :  6-disulphonic  acid  (I),  is  obtained. 

This  is  oxidised  by  lead  peroxide  to  the  corresponding 
carbinol  [fast  acid-blue  B  (cf.  G.P.  76,073)].  Similar 
oxidation  of  the  acetyl  and  phthalamic  acid  derivatives 
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of  I  affords  the  corresponding  carbinols,  -which  dye 
wool  with  green  and  bluish-green  shades,  respectively. 
Replacement  of  the  amino-group  in  I  by  chlorine  and 
subsequent  oxidation  give  the  corresponding  crirbinol 
(bluish-green  on  wool).  When  I  is  diazotiscd,  then 
treated  with  sulphur  dioxide  in  presence  of  copper 
powder,  the  resulting  sulpliinic  acid  oxidised  by 
atmospheric  oxygen  to  j)j)'-tdrametJujldiaminodiphenyl- 
l-naphlhylmethanc-3  :  4  :  C -Irisulphonic  acid,  and  this 
oxidised  by  lead  peroxide,  the  carbinol  obtained  dyes 
wool  with  a  green  shade.  The  fastness  of  the  above 
dyes  to  ammonia,  sodium  hydroxide  and  carbonate, 
and  light  is  given. 

a-NaphthyIamine-2  :  4  r  7-trisulphonic  acid  reacts 
with  pp'-tctraethyldiaminobenzhydrol  in  presence  of 
50%  sulphuric  and  acetic  acids  and  sufficient  water  to 
effect  solution  at  100°  (bath),  forming  pp'-teira- 
cthyldianiinodiphenyl-l- 4 -aminonaphlhyhnelhane-3  :  6- 
disulphonic  acid.  Elimination  of  the  amino-group 
from  this  by  the  usual  method  and  subsequent 
oxidation  with  lead  peroxide  affords  pp' -tetraethyl- 
diaminodipkenyl-l-  naphlhylcarbinol  -  3  :  6  -  disulphonic 
acid,  identical  with  naphthalene-green  V.  The  struc¬ 
ture  recorded  for  this  dye  in  the  literature  (G.P.  108,129, 
110,086,  169,929)  is  incorrect.  H.  Burton. 

Montignie’s  isomeride  of  cholesterol,  and  the 
effect  of  heat  on  cholesterol.  Y.  Kaishio  and  J.  A. 
Gardner  (Biochem.  J.,  1930,  24,  1047 — 1050;  cf. 
Montignie,  A.,  1929,  1292). — The  alleged  isomeride 
is  an  impure  cholesterol  containing  cinnamic  acid  and 
cholesteryl  cinnamate.  Pure  specimens  of  cholesterol, 
whether  distilled  in  a  high  vacuum  or  heated  at  185° 
in  a  vacuum  for  many  hours,  after  recrystallisation 
from  alcohol  (m.  p.  148 — 14S-5°)  gave  no  colour  with 
Rosenheim’s  reagent  even  on  prolonged  keeping. 
Specimens  heated  in  open  test-tubes  at  various 
temperatures  from  160°  to  200°  after  recrystallisation 
from  alcohol  gave  a  copper  sulphate-blue  colour  with 
the  reagent.  The  absorption  spectrum  was  character¬ 
ised  by  a  well-marked  band  at  6600  A.  and  in  some 
cases  a  fainter  band  at  about  6068  A. ;  the  specific 
rotatory  power  was  slightly  depressed.  A  profound 
change  was  obtained  when  cholesterol  was  heated 
at  about  1S0°  in  a  slow  current  of  oxygen  for  20  hrs. 
or  more.  ‘  S.  S.  Zilva. 

Isomerisation  of  ergosterol  with  fuller's  earth. 
P.  G.  McDonald  and  C.  E.  Bills  ( J.Biol.  Chem.,  1930, 
88,  601 — 604). — Ergosterol  was  boiled  in  benzene 
solution  with  fuller’s  earth  and  the  benzene  extract 
after  evaporation  extracted  with  hot  alcohol.  The 
residue  obtained  by  evaporation  of  the  alcohol  was 
crystallised  ten  times,  and  finally  yielded  a  substance, 
m.  p.  142°,  [a]“;l  —37-3°,  showing  an  absorption  band 
at  248  mg.  These  data  agree  with  those  given  for 
isoergosterols  prepared  by  the  action  of  hydrochloric 
and  hydrobromic  acids  on  ergosterol.  Iodine  value 
determinations  showed  that  the  substance  has  the 
same  number  of  double  linkings  as  ergosterol.  Since 
the  Rosenheim  test  was  positive,  one  of  these  is 
probablv  in  the  A1:2  (or  A1:13)  position.  An  acetate, 
m.  p.  149°,  [ag,!  —52-4°,  saponification  value  129-3, 
was  also  prepared.  G.  F.  Marrian. 

Aldehyde  reactions  with  irradiated  ergosterol 
and  a  colloid-chemical  aldehyde  test.  A.  Steig- 


mann  (Kolloid-Z.,  1930,  52,  349— 350).— After  irradi¬ 
ation  ergosterol  gives  tests  for  aldehydes.  A  new 
aldehyde  test  has  been  devised.  To  5%  sodium  thio¬ 
sulphate  solution  are  added  5  c.c.  of  2Y-sulphuric 
acid;  in  the  presence  of  even  traces  of  aldehydes 
the  appearance  of  colloidal  sulphur  is  strongly  retarded 
or  completely  inhibited.  Ketones  do  not  produco  this 
effect.  E.  S.  Hedges. 

Stigmasterol  and  its  empirical  formula.  H. 
Sandqvist  and  J.  Gorton  (Ber.,  1930, 63,  [£],  1935 — 
193S). — Recorded  analyses  of  stigmasterol  and  its 
derivatives  fail  to  discriminate  between  the  empirical 
formula},  C^H^O  and  C29H4B0.  Determination  of  the 
mol.  wt.  in  camphor  gives  very-  variable  results. 
Titration  of  the  dicarboxylic  acid  derived  from 
stigmasterol  indicates  the  composition  C'29H4B0  for  tho 
parent  substance;  this  formula  is  confirmed  by 
quantitative  hydrolysis  of  stigmasteryl  acetate.  Tho 
following  constants  are  recorded :  stigmasteryl 
acetate  tetrabromidc,  m.  p.  202 — 203°  (corr.,  decomp.), 
[a]„  —40°  in  chloroform ;  stigmasteryl  acetate,  m.  p. 
144-0—144-6°  after  softening  at  143-2°,  [a]„  -55-0% 
stigmasterol,  m.  p.  169 — 170°  after  softening  at  16S°, 
[«cJ5  -51-0°.  .  H.  Wren. 

Sterols  from  yeast.  II.  H.  Wieland  and 
G.  A.  C.  Gough  (Annalen,  1930,  482,  36 — 49 ;  cf.  A., 
1929, 1200). — Yeast  sterol  residues  (from  the  technical 
preparation  of  ergosterol)  of  m.  p.  above  120°  still 
contain  ergosterol;  zymosterol  is  present  in  larger 
amount  in  residues  of  m.  p.  below  120°.  From  the 
latter  have  been  isolated  the  following  new  sterols : 
episterol  (I),  C27H43-OH  (+1H20  when  air-dried), 
m.  p.  135 — 136°,  [ag  +6-2°,  separated  as  its  benzoate, 
m.  p.  161—163°,  [ajj]  +11-8°;  anaslerol  (II), 
C27H43-OH,  m.  p.  157 — 159°,  [ajg  -8-1°,  also  isolated 
as  benzoate,  m.  p.  180 — 182°,  [aft  -13-8°;  and  hypo- 
sterol  (in),  C27H41-OH  (+1H20),  m.  p.  100—102°, 
MS  +12-5°,  separated  from  a  starting  material  of 
m.  p.  about  105°  as  the  p-nitrobenzoate ,  in.  p.  154 — 
155°  to  a  turbid  liquid  clearing  at  1S0°,  [a]-g  -{-26-7° 
(benzoate,  m.  p.  119 — 121°  to  a  turbid  liquid  clearing  at 
138°,  [ag  +19-1°).  Tho  last-named  is  unstable  and 
is  not  therefore  obtained  from  residues  which  have 
been  kept ;  the  instability  and  low  rotation  of  samples 
of  zymosterol  not  specially  purified  ( loc .  cit. ;  cf. 
Reindel  and  Weickmann,  A.,  1929,  1443)  are  ascribed 
to  the  presence  of  III.  From  the  same  starting 
material  as  III  has  been  isolated  a  sterol  (IV), 
GjjH^-OH,  m.  p.  144—146°,  [ajg  -33-S°  ( benzoate , 
m.  p.  15S — 160°,  [a]];  —4-4°),  of  doubtful  homogeneity. 
Diagrams  are  given  of  the  ultra-violet  spectra  of  I — IV 
and  of  the  sterols  previously  described;  the  close 
resemblance  of  the  spectra  of  neosterol  and  ergosterol 
is  significant,  and  that  of  IV  indicates  the  presence  of 
ergosterol  in  the  latter.  A  table  is  also  given  of  colour 
reactions,  comparing  I — IV  with  ergosterol  and 
zymosterol.  R.  Child. 

Constitution  of  cannabinol,  the  active  principle 
of  hashish.  I.  F.  Bergel  [in  part  with  R. 
Wagner]  (Annalen,  1930,  482,  55— 74).— The  residue 
from  the  extraction  with  alcohol  or  light  petroleum  of 
African  hemp  (Cannabis  africana)  after  removal  of 
acids  and  the  hydrocarbon  “  cannabene  ”  (Fraenkel, 
Arch.  exp.  Path.  Pharm.,  1903,  49,  266)  is  distilled  in 
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a  high  vacuum.  The  pharmacologically  active  fraction 
(“  cannabinol,”  I)  has  b.  p.  156°/0-05  mm.  (cf.  Wood 
and  others,  J.C.S.,  1896,  69,  539;  1899,  75,  20; 
Czerkis,  A.,  1907,  i,  331),  [a])?  -108-5°,  n]f?  1-547, 
dvi  1-0311  (cf.  the  constants  given  by  Casparis,  Pharm. 
Acta  Helv.,  1926, 1,  210 ;  1927,  2, 1).  Neither  acctyl- 
cannabinol  (II),  b.  p.  180°/0-05  mm.,  n)l>  1-529 
(contrary  to  the  statement  of  Wood,  loc.  cit.),  nor 
benzoylcannabinol,  b.  p.  170 — 180°/0-6  mm.,  could  be 
crystallised.  Dihydrocannabinol  (III)  (by  catalytic 
hydrogenation)  (cf.  Casparis,  loc.  cit.),  b.  p.  176 — 177° 
0-35  mm.,  1-54,  closely  resembles  the  parent 
substance ;  the  acetyl  derivative  (IV)  (also  obtained  by 
reduction  of  acetylcannabinol),  b.  p.  162 — 164°/0-15 
mm.,  1-5171,  is  pharmacologically  active. 

Cannabinol  takes  up  three  molecules,  dihydro¬ 
cannabinol  two  molecules,  of  bromine,  in  each  case 
with  formation  of  two  molecules  of  hydrogen  bromide. 
Pe rhydroca nnab inol  (V)  (by  hydrogenation  under 
pressure),  b.  p.  145 — 155°/0-6  mm.,  contains  eight 
hydrogen  atoms  more  and  one  oxygen  atom  less 
than  cannabinol  (see  below),  and  is  stable  in  the  cold 
to  oxidising  agents.  With  Millon’s  reagent  I  and  III 
give  positive,  II,  IV,  and  V  negative  reactions.  From 
the  products  of  oxidation 'of  I  by  means  of  per¬ 
manganate  have  been  isolated  M-liexoic  acid  (identified 
as  the  anilide)  and  fsophthalic  acid ;  oxidation  of  II 
also  affords  n-liexoic  acid.  Oxidation  of  III  by  means 
of  permanganate  gives  besides  n-hexoic  acid,  an  acid, 
CnHioOj,  m.  p.  202 — 203°  (ethyl  ester,  m.  p.  103 — 
104°),  possibly  cannabinolactonic  acid  (Wood,  loc.  cit.), 
and  a  neutral  substance  of  mol.  wt.  above  900,  empirical 
formula  C2qH3p02 ;  whilst  the  use  of  permanganate  in 
acetone  solution  affords  an  acid  (isolated  as  the 
anilide,  m.  p.  148-5°,  C10H1TO-NHPh),  for  which  the 
structure  CH3-[CH2]5-CH<g“:CO  H  is  tentatively 

suggested  on  the  ground  that  failure  to  hydrogenate 
the  anilide  indicates  the  absence  of  double  linkings. 

Analyses  indicate  the  formula  for  I  (the 

other  derivatives,  II  to  V  above,  follow),  but  C21H3o02 
is  not  excluded.  Attempts  to  account  for  the  oxid¬ 
ation  products  described  lead  to  the  following  pro¬ 
visional  structures  for  I,  when  one  of  Wood’s  suggested 
formulations  of  cannabinolactone  is  adopted  (cf., 
however,  Calm,  this  vol.,  913)  : 

C6H4Me-CH-[CH2]2-CH-;CH(OH)-CH— - C;:CH-[CH.,]4-CH3 

1 — ■°~-1  i  \ch2//  ; 

or  C6H4Me-CH-[CH2]2-:C(OH)-;CH - C:|CH-[CH2]4-CH3, 

1 - °-;J  !  \ch/  i 

points  of  fission  being  indicated  by  the  dotted  lines. 

The  oxidation  of  I  by  means  of  nitric  acid  in  acetic 
acid  solution  yields  n-hexoic  acid  and  nitrocannabino- 
lactone  (Wood,  loc.  cit.),  obtained  also  from  II  and  III ; 
aminocannabinolactone  and  nitrocannabinolactonic 
acid  from  the  latter  have  properties  agreeing  with 
earlier  descriptions  (Wood,  loc.  cit. ;  Calm,  loc.  cit.). 
Alkali  fusion  of  the  last-named  affords  an  acid, 
sinters  above  300°,  probably  2-nitroisophthalic  acid. 

y-p  - Tclylbutyrolacto n e ,  m.  p.  69°,  is  obtained  by 
reduction  of  (5-p-toluoylpropionic  acid  (Katzenellen- 
bogen,  A.,  1902,  i,  121).  Nitration  of  the  latter  gives 


a  jiitrotoluoylpropionic  acid,  in.  p.  149°,  reduced  to  an 
amino-p-tolylbulyrolaclone,  m.  p.  105°,  not  identical 
with  aminocannabinolactone.  R.  Child. 

Halogenation.  IV.  Bromination  and  iodin- 
ation  of  aromatic  acids.  P.  S.  Varma  and  P.  B. 
Panicker  (J.  Indian  Chem.  Soc.,  1930,  7,  503—504). 
— Benzoic  acid  and  some  derivatives  may  be  brorain- 
ated  and  iodinated  by  action  of  the  halogen  in  an  inert 
solvent  ( e.g .,  carbon  tetrachloride  or  glacial  acetic 
acid)  or  in  the  absence  of  a  solvent,  and  in  presence  of 
(1)  nitric  and  nitrosulplionic  acids,  or  (2)  sodium  nitrite 
and  fuming  sulphuric  acid.  Benzoic  acid  gives 
m-bromo-  and  wi-iodo-benzoic  acids  by  both  methods, 
the  yield  by  the  former  being  excellent.  By  method  2, 
p-toluic  acid  gives  2-bromo-(or  iodo-)p-toluic  acid, 
o-toluic  acid  gives  4-bromo-(or  iodo-)o-toluic  acid,  and 
anisic  acid  gives  3-bromo-(or  iodo-)anisic  acid. 
m-Toluic,  the  three  phthalic,  and  negatively  substi¬ 
tuted  (e.g.,  nitro-  and  cliloro-)benzoic  acids  are 
unaffected.  H.  A.  Piggott. 

Organo-antimony  compounds.  IV.  Stibinic 
acids  derived  from  local  anaesthetics.  S.  C. 
Niyogi  (J.  Indian  Chem.  Soc.,  1930,  7,  577 — 587).— 
Benzyl  o-nilrobenzoate,  m.  p.  54 — 55°,  and  m-nitro- 
benzoate,  m.  p.  48—49°,  are  prepared  from  the 
appropriate  acid  chloride  and  benzyl  alcohol  in 
pyridine.  Benzyl  p-nitrobenzoate  (cf .  Bamberger  and 
Renauld,  A.,  1S98,  i,  20)  also  results  from  the  inter¬ 
action  of  the  acid  and  alcohol  at  160 — 180°;  this 
method  occasionally  succeeds  with  o-nitrobenzoic 
acid,  but  does  not  give  consistent  results.  Interaction 
of  o-  and  m-nitrobenzoyl  chlorides  with  benzyl.alcohol 
in  presence  of  excess  of  aqueous  alkali  gives,  not  the 
esters,  but  o-nitrobenzoic  anhydride,  m.  p.  128 — 129°, 
and  m -nitrobenzoic  anhydride,  m.  p.  162 — 163°, 
respectively.  o-Nitrobenzyl  benzoate,  m.  p.  101— 
102°,  is  obtained  from  o-nitrobenzyl  alcohol  and 
benzoyl  chloride  in  pyridine.  The  interaction  of 
o-nitrobenzyl  chloride  and  sodium  benzoate  in  aqueous 
solution  (Gomberg  and  Buckler,  A.,  1920,  i,  839)  gives 
an  impure  product,  but  the  method  readily  yields 
m-nitrobenzyl  benzoate,  m.  p.  71 — 72°,  and  p -nitro- 
benzyl  benzoate,  m.  p.  94 — 95°.  Benzyl  p-amino- 
benzoate,  m.  p.  90 — 91°,  and  m-aminobenzoate  hydro¬ 
chloride,  m.  p.  199 — 200°,  are  obtained  by  reduction  of 
the  nitro-compounds  with  alcoholic  ammonium 
sulphide,  whilst  for  benzyl  o-aminobenzoate  hydro¬ 
chloride,  m.  p.  162 — 163°,  o-aminobenzyl  benzoate 
(Paal  and  Bodewig,  A.,  1893,  i,  20),  and  m -amino- 
benzyl  benzoate  hydrochloride,  m.  p.  198 — 199°,  the 
aluminium-mercury  couple  in  moist  ether  is  used. 
No  definite  product  was  isolated  by  reduction  of 
p-nitrobenzyl  benzoate.  Bj-  application  of  the 
Bart-Schmidt  reaction  to  these  amino-derivatives, 
sodium  benzylbenzoale-i-stibinate,  -3-stibinatc,  -‘2-stibin- 
ate,  and  -o'-stibinate  are  prepared. 

H.  A.  Piggott. 

Nitration.  IV.  Nitration  by  means  of  a 
mixture  of  nitrosulphonic  and  fuming  nitric 
acids.  P.  S.  Varma  and  S.  Sharma  (J.  Indian 
Chem.  Soc.,  1930,  7,  629—631 ;  cf.  A.,  1925,  i,  238).- 
Nitration  of  p-nitrophenol,  p  -  dibromobenzene, 
p-clilorophenol,  cinnamic  acid,  and  1-nitronaphthalene 
with  a  mixture  of  nitrosulphonic  and  fuming  nitric 
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acids,  usually  in  presence  of  chloroform  or  carbon 
tetrachloride,  gives  varying  amounts  of  mono-nitrated 
derivatives  (or  mixtures).  When  the  inert  solvent  is 
not  used  reaction  is  usually  violent.  Similar  treat¬ 
ment  of  sulphanilic  acid  affords  a  mixture  of  p-nitro-, 
2:4-dinitro-,  and  2  :  4  :  6-trinitro-phenols ;  o-amino- 
benzoic  acid  furnishes  salicylic  acid,  whilst  m-  and 
/)-aminobenzoic  acids  give  4-nitro-3-  and  3-nitro-4- 
liydroxybenzoic  acids,  respectively.  Benzoin  is 
oxidised  to  benzil,  whilst  quinol  yields  a  mixture  of 
quinhydrone  and  p-benzoquinone.  H.  Burton. 

Hydrogenation  of  amino-acids.  F.  Lieben  and 
E.  von  PaphAzy  (Biocliem.  Z.,  1930,  225,  227—237). 
—Tyrosine,  tryptophan,  and  histidine  are  not  reduced 
by  sodium  amalgam.  The  reduction  of  cystine  is, 
however,  quantitative  in  pure  solution,  but  is  inhibited 
in  protein  hydrolysates.  Reduction  may  then  be 
rendered  complete  by  addition  of  zinc  chloride  during 
hydrolysis.  Catalytic  reduction  of  tyrosine,  phenyl¬ 
alanine,  tryptophan,  dihydroxyphenylalanine,  and 
adrenaline  succeeds  with  platinum  on  carbon.  The 
Jlillon  reaction  with  tyrosine  is  still  quantitative^ 
obtained  after  addition  of  1  molecule,  decreases  to  half 
after  addition  of  2,  and  disappears  after  addition  of  3 
molecules  of  hydrogen.  Cystine  is  reduced  by 
platinum-black,  but  tyrosine,  phenylalanine,  and 
histidine  arc  not  reduced.  Catalytic  hydrogenation 
of  protein  with  platinum  was  not  successful. 

P.  W.  Clutterbuck. 

Dynamic  stereochemistry.  I,  II.  H.  Erlen- 
sieyer  (Hclv.  Chim.  Acta,  1930,  13,  731 — 747). — I. 
Theoretical.  Differences  in  stereochemical  form  are 
discussed  mainly  from  observations  recorded  in  the 
literature. 

II.  When  d-cinchotine  einnamate  is  treated  with 
bromine  in  chloroform  solution  at  0°  or  20°  and  the 
resulting  product  freed  from  base  by  treatment  with 
dilute  hydrochloric  acid,  an  optically  active  specimen  of 
a9-dibromo-(3-phenylpropionic  acid  is  obtained  ;  this 
contains  57-S — 5S'3%  of  the  tf-acid.  Bromination 
of  the  salt  in  the  solid  phase  gives  an  acid  containing 
51 ‘3 — 51-9%  of  the  optically  active  form.  Similar 
results  are  obtained  when  d -glucosamine  cinnarn- 
ate  is  treated  with  bromine  in  the  solid  state  and  in 
aqueous  solution  in  presence  of  charcoal.  In  the  last 
case  the  salt  is  adsorbed  by  the  charcoal  and  bromin¬ 
ation  of  the  adsorbed  molecules  occurs.  It  is  concluded 
that  the  transference  of  asymmetry  from  the  optically 
active  base  to  the  synthesised  asymmetric  carbon 
atom  occurs  more  readily  in  the  amorphous  molecule 
(i.e.,  in  solution)  than  in  the  crystal  molecule.  These 
molecules  are,  therefore,  not  identical,  but  possess 
differing  stereochemical  form.  Treatment  of  d-ct- 
pipecoline  einnamate  with  bromine,  either  in  the  solid 
state  or  in  chloroform  solution,  gives  an  optically 
inactive  ap-dibromo-p-phenvlpropionic  acid. 

H.  Burton. 

Stability  of  unsaturated  compounds  in  presence 
°f  catalysts.  M.  N.  Goswami  (J.  Indian  Chem.  Soc., 
1930,  7,  647 — 650). — When  styrene,  phenylacetylene, 
stilbene,  or  ethyl  einnamate  is  passed  over  reduced 
nickel  at  350°,  no  decomposition  occurs;  eugenol  is 
partly  transformed  into  isoeugenol.  The  phenyl  and 
carbethoxy -groups  stabilise  the  unsaturated  linking. 


Similar  treatment  of  cinnamic  acid  affords  a  mixture  of 
benzene,  phenylacetyiene,  stilbene,  and  styrene  (main 
product).  Cinnamyl  alcohol  and  cinnamaldehyde  also 
furnish  styrene,  whilst  coumarin  is  converted  into 
coumarone.  H.  Burton. 

Mechanism  of  the  action  of  organo-magnesium 
compounds  on  .V-disubstituted  amides  of  a|3-un- 
saturated  acids.  C.  D.  Nenitzescu  (Bui.  Soc. 
Chim.  Romania,  1930,  12,  48 — 57). — The  “  unsatur¬ 
ated  esters  ”  A,  B,  and  C,  obtained  by  Maxim  and 
Ioanid  (A.,  1928,  1004;  1929,  442)  by  the  action  of 
acetyl  chloride  on  the  product  obtained  by  the  addition 
of  magnesium  phenyl  bromide  to  the  methylanilide, 
ethylanilide,  and  diphenylamide,  respectively,  of  cin¬ 
namic  acid,  are  actually  the  ketones  obtained  in  accord¬ 
ance  with  the  scheme  CHPh.'CH-CO-NEtPh  Mgph^ 
CHPh2-CH:C(0MgBr)-NEtPh^ 
CHPhyCHAc-CO'NEtPh,  since  the  compound  B  is 
identical  with  the  ethylanilide,  m.  p.  138°,  of  a-benz- 
hj’drylacetoacetic  acid,  prepared  by  heating  the  ethyl 
ester  of  this  acid  (Henderson  and  Parker,  J.C.S.,  1897, 
71,  676)  with  e th}! aniline  at  150°  and  finally  at  220 — 
230°,  which,  moreover,  forms  an  identical  phenylhydr- 
azone,  m.  p.  178°.  The  by-product  CMHal02TNT,>,  obtained 
by  Maxim  (this  vol.,  594)  by  the  action  of  magnesium 
methyl  iodide  on  crotondiphenylarnide,  is  actually  the 
di(diphenylamide)  of  p -meth yl-«Axop ro pylgliitari c  acid, 
m.  p.  116 — 117°,  since  it  yields  this  acid  on  complete 
hydrolysis .  with  either  49%  hydrobromie  acid  or 
alcoholic  potassium  hydroxide.  The  hydrolysis 
carried  out  by  Maxim  was  incomplete,  since  no  trace 
of  a  substance,  m.  p.  133°,  could  be  detected,  whilst 
the  substance,  m.  p.  156°,  is  obtained  only  by  incom¬ 
plete  hydrolysis  and  is  probably  a  mixture  of  the 
original  diamide  with  the  product  obtained  by  hydro¬ 
lysis  of  one  of  the  carboxylamide  groups,  since  it 
yields  the  glutaric  acid  on  further  hydrolysis.  These 
results  vitiate  the  arguments  concerning  the  mechan¬ 
ism  of  the  original  Grignard  reaction  deduced  by  the 
earlier  author,  the  compound  being  formed  in 
accordance  with  the  scheme  :  CHMeiCH-CO-NPh, 
i[b.MoicHPrS:C(OMgI)-NPh,CHMricn-co-N'r|;, 
NPh2’CO’CHj*CHMe"CPr0!!C(OMgI)-NPh2,  the  initial 
stage  suggested  by  Kohler  and  Heritage  (A.,  1905,  i, 
207,  208)  being  followed  by  an  ordinary  Michael 
additive  reaction.  ”  J.  W.  Baker. 

Isomeric  ap-diphenyl-5-ketonic  acids.  I.  S. 
Avery  and  G.  C.  Jorgensen  (J.  Ainer.  Chem.  Soc., 
1930, 52, 3628 — 3633). — Phenylacetonitrile  reacts  with 
styryl  ferf. -butyl  ketone  in  presence  of  methyl-alcoholic 
sodium  methoxidc,  forming  y-trimethylacetyl-*$-di- 
phenylbutyronitrile,  in.  p.  86°  (corr.),  h}rdrolysed  by  a 
mixture  of  acetic  and  50%  sulphuric  acids  to  y-tri- 
meth ylacetyl-a^-diphe nylbutyric  acid,  m.  p.  236°.  The 
methyl  ester,  in.  p.  175°,  of  this  is  formed  together  with 
a  small  amount  of  an  ester,  m.  p.  110 — 115°,  from 
methyl  phenylacetate  and  the  above  ketone.  When 
the  more  fusible  ester  is  hydrolysed  (acid)  a  y-tri- 
methylacotyl-aP-diphenylbutyric  acid  (or  a  mixture), 
m.  p.  1S9 — 190°,  is  formed.  This  acid  is  also  pro¬ 
duced  as  one  of  the  products  of  the  acid  hydrolysis  of 
an  impure  specimen  of  the  above  nitrile  or  by  alkaline 
hydrolysis  of  the  ester  of  m.  p.  175°.  Phenylaeet- 
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aldehyde  and  the  above  ketone  condense  in  presence 
of  sodium  methoxide,  forming  a  stable  compound, 
C^H-yOg,  m.  p.  158°. 

Phenyl  styrvl  ketone  and  phenylacetonitrile  afford 
y-benzoyl-a(3-diphenylbutyronitrile,  m.  p.  11S°,  which 
on  acid  hydrolysis  gives  y-bcnzoyl-a[3-diphcnyl- 
butvric  acid,  m.  p.  200 — 261°  (cf.  Meerwein,  A.,  1919, 
i,  21 ;  Kohler  and  Allen,  A.,  1924,  i,  855).  Phenyl 
stvryl  ketone  and  methyl  phenylacetate  furnish  a 
mixture  of  methyl  esters  which  on  acid  hydrolysis 
yields  the  acid  of  in.  p.  260 — 261°  and  an  isomeric  acid, 
m.  p.  180 — 187°  (ethyl  ester,  m.  p.  100-5°)  (cf.  Meer¬ 
wein,  loc.  cit.).  Treatment  of  the  acids  of  m.  p.  186 — 
187°  and  260 — 261°  with  acetyl  chloride  gives  lactones, 
m.  p.  136°  and  220 — 222°,  respectively,  which  on  acid 
hydrolysis  regenerate  the  respective  kQto-acids. 
When  the  pure  esters  of  either  acid  are  hydrolysed 
with  alcoholic  sodium  or  potassium  hydroxide, 
mixtures  of  the  acids  result ;  various  discrepancies  in 
the  literature  are  thus  explained.  H.  Burton. 

Minjak  pelandjau,  the  exudation  from  the 
wood  of  Pentaspadon  motleyi,  Hook  f.  II.  P. 
van  Romburgh,  A.  G.  van  Veen,  and  A.  J.  H.  Smtt 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1930,  33, 
589 — 594). — The  acid,  CKHjgOj,  described  previously 
(A.,  1929,  1204)  is  termed  pclandjauic  acid  (cf.  Jones 
and  Smith,  Proc.  Roy.  Soc.  Queensland,  1929,  41,  73, 
who  name  the  compound  pentaspadonic  acid).  Tetra- 
hydropelandjauio  acid  has  m.  p.  93 — 94°  (cf.  Jones  and 
Smith,  loc.  cit.).  Methyl  methylpelandjauate,  b.  p. 
223— 225°/0-4  mm.,  d?  0-9697,  n g*  1-5067,  is  reduced 
by  hydrogen  in  presence  of  platinum-black  and  ethyl 
acetate  to  the  tetrahydro-derivative,  m.  p.  45- — 46°, 
which  is  oxidised  by  chromic  oxide  in  acetic  acid  to 
stearic  acid.  Catalytic  reduction  in  presence  of 
platinum  oxide  gives  methyl  methyldecahydropeland- 
jauate,  m.  p.  49 — 51°.  When  pclandjauic  acid  is 
heated  at  200 — 220°  in  a  current  of  nitrogen,  1  mol.  of 
carbon  dioxide  is  eliminated  and  a  phenol,  C24H3S0, 
b.  p.  210 — 215°/0-5  mm.,  results.  This  is  reduced 
catalytically  (platinum-black)  in  ethyl  acetate  to  a 
decahydr  o-denvative,  C^H^O,  m.  p.  35°.  In  one 
experiment  elimination  of  oxygen  occurred  and  a 
hydrocarbon,  C^H^,  m.  p.  34°,  was  obtained;  this  is 
not  identical  with  octadecylcyclohexane,  m.  p.  35°, 
prepared  by  the  action  of  magnesium  on  a  mixture  of 
eyefohexyl  and  octadecyl  bromides.  Methylation  of 
the  above  phenol  with  methyl  sulphate  and  sodium 
hydroxide  solution  affords  a  methyl  ether,  C^H^-OMe, 
b.  p.  200 — 205°/0-2  mm.,  0-9146,  n){  1-5052,  reduced 
catalytically  (platinum-black)  to  a  tetrahydro- deriv¬ 
ative,  m.  p.  38°  (oxidised  by  chromic  and  acetic  acids  to 
stearic  acid) ;  with  platinum  oxide  as  the  catalyst,  a 
decahydro- derivative,  m.  p.  25°  ( ?),  results.  De¬ 
hydration  of  the  corresponding  decahydrophenol  (not 
described)  with  zinc  chloride  at  180 — 190°  furnishes  a 
hydrocarbon,  C24H46,  b.  p.  175 — 180°/0-3  mm.,  m.  p. 
25°,  df  0-838,  «),  1-4664,  which  when  treated  with 
ozone  in  carbon  tetrachloride  gives  a  keto-acid  ( silver 
salt ;  methyl  ester,  C24H4803,  b.  p.  220 — 222°/0-3  mm., 
m.  p.  48 — 50°)  together  with  small  amounts  of  acidic 
and  neutral  products.  Pelandjauic  acid  is  probably 
3-hydroxy-2-A9x-heptadecadienyl-p-toIuic  acid  (cf.  Jones 
and  Smith,  loc.  cit.).  H,  Burton. 


Polyhydric  alcohol-polybasic  acid  reaction. 
H.  Ethylene  glycol-phthalic  anhydride.  R.  H. 
Ivienle  and  A.  G.  Honey  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3636 — 3645). — The  reaction  between  ethylene 
glycol  and  phthalic  anhydride  at  190 — 230°  is  similar 
to  that  with  glycerol  (B.,  1929,  293).  Resinous  esters 
and  water  are  the  sole  products  of  the  reaction ;  inter¬ 
mediate  aldehyde  formation  does  not  occur.  Reaction 
proceeds  rapidly  at  first  (50%  complete  during  the 
first  minute)  with  evolution  of  heat  and  a  correspond¬ 
ing  rapid  decrease  in  acid  value;  the  flow  point 
increases  gradually  as  reaction  proceeds.  The 
resinous  product  formed  is  completely  volatilised  at 
400°.  The  reaction  differs  from  that  with  glycerol  in 
so  far  as  gelation  does  not  occur  at  any  stage.  The 
kinetic  data  of  the  two  reactions  give  similar  curves. 

H.  Burton. 

Action  of  hydrazine  acetate  on  3-nitrophthalic 
anhydride.  M.  Mihailescu  and  (Mme.)  L.  Proto- 
POPESCU  (Bui.  Soc.  Chim.  Romania,  1930,  12,  95— 
102 ;  cf.  A.,  1924,  i,  1070). — In  part  polemical  against 
Radulescu  and  Georgescu  (A.,  1925,  i,  1185).  3-Nitro- 
phthalic  anhydride  reacts  with  hydrazine  sulphate  in 
boiling  glacial  acetic  acid  in  the  presence  of  sodium 
acetate  to  yield  Z-nitro-T$-aminophthalimide  (I),  not 
melting  at  300°  {monoacetyl,  m.  p.  230°,  and  benzoyl, 
m.  p.  260°,  derivatives ;  diacetyl  derivative  could  not 
bo  obtained),  which  is  soluble  in  alkalis  and  carbonates 
(contrary  to  Radulescu  and  Georgescu  it  is  not  repre¬ 
cipitated  by  carbon  dioxide)  with  the  formation  of  the 
potassium  salt  of  3-nitro-W-aminophthalamic  acid 
{barium  and  silver  salts).  The  aminophthalimide  is 
converted  by  methyl  sulphate  at  120°  into  its  JS-methyl 
derivative^  m.  p.  265°,  and  condenses  with  anisaldehyde 
in  the  presence  of  fused  sodium  acetate  to  give  anisyl- 
idene-3-nitro-'N-aminophthalimidc,  m.  p.  280°.  On 
the  basis  of  these  results  and  from  its  general  properties 
the  original  product  (I)  is  assigned  the  structure 
N02-C6H3<QQ>NrNH2,and  not  that  of  the  hydrazide, 
NO,-CtH1<ggZgl,  as  suggested  by  the  other 
authors.  J.  W.  Baker. 


Diaryl  sulphides.  HI.  Synthesis  of  thio- 
thyronine.  G.  H.  Law  and  T.  B.  Johnson  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3623— 3627).— Sodium 
p-ethoxythiophenoxide  and  p-chloronitrobenzene  in 
alcohol  afford  4,- nitro-i' -ethoxy diphenyl  sulphide,  m.  p. 
96°,  reduced  by  stannous  chloride  and  alcoholic  hydro¬ 
chloric  acid  to  4:-amino-4;' -ethoxy diphenyl  sulphide, 
m.  p.  53°  ( hydrochloride ,  m.  p.  1S4 — 185°).  This  is 
converted  by  the  usual  method  into  the  4 -cyano- 
derivative,  m.  p.  95 — 96°,  and  thence  by  Stephen’s 
method  (A.,  1925,  i,  1131)  into  4,-aldehydo-4:' -ethoxydi- 
phenyl  sulphide,  m.  p.  83°  {phenylhydrazone ,  m.  p- 
126—127°).  Condensation  of  this  with  hydantoin  in 
presence  of  acetic  acid,  acetic  anhydride,  and  sodium 
acetate  gives  p-4,'-ethoxyphenylthiolbenzylidenehydanl- 

oin,  m.  p.  254°  (decomp.),  reduced  by  2-5%  sodium 
amalgam  and  alcohol  to  p-4' -ethoxyphenyllhiolbenzyl- 
hydanloin,  m.  p.  184 — 185°.  Hydrolysis  of  this  with 
barium  hydroxide  solution  at  100°  yields  a-amino- P-p- 
4 ' -ethoxy phenyllhiolphenylpropionic  acid,  m.  p.  208— 
210°  (decomp.)  [ hydrochloride ,  m.  p.  218 — 220°  (de- 
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comp.)],  which  is  dc-ethylated  by  a  mixture  of  48% 
hydrobromic  acid  and  acetic  anhydride  at  90°  to 
u-amino-$-p-4c'-hydroxypihenylthiolphenylpmpionic  acid 
(thiothyronine),  m.  p.  240 — 242°  (decomp.)  after 
darkening  at  230°. 

a  -  Amino  -  p  -  p  -  4'  -  mclhylphcnylthiolphenylpropianiic 
acid,  m.  p.  198—200°  (decomp.)  [hydrochloride,  m.  p. 
205 — 207°  (decomp.)],  is  prepared  similarly'  byr  way  of 
p-i'-melhylphenylthiolbenzyl-,  m.  p.  187 — 189°,  and 
pA'-mdhylphenyllhiolbenzylidene-hydanloins,  m.  p. 
239—240°.  4 -Nilro-,  m.  p.  81-5°;  4 -amino-,  m.  p. 
73-5°  ( hydrochloride ,  m.  p.  183 — 184°) ;  4 -cyano-,  m.  p. 
102 — 103°,  and  A-aldehy do  A' -mcthyldiphenyl  sulphides, 
in.  p.  69°  (phenylliydrazone,  m.  p.  149 — 150°),  arc 
described.  4 -Ethoxy-  and  A-melhylA' -carboxydiphenyl 
sulphide  have  m.  p.  201 — 202°  and  197 — 198°, 
respectively.  H.  Burton. 

Syntheses  of  cyclic  compounds.  VII.  Stereo- 
isomeric  (3y~diphenyladipic  acids.  M.  P.  Ooai- 
jien  and  A.  I.  Vogel  (J.C.S.,  1930,  2148—2154).— 
Reduction  of  methyl  cinnamate  with  moist  aluminium 
amalgam  in  ether  (Vogel,  A.,  1927,  449)  yielded  a 
product  from  which  metliyd  weso-Py-diplienydadipatc 
(I),  m.  p.  175°,  separated  first;  methyl  P-phenyl- 
propionate  was  separated  from  the  filtrate  by'  dis¬ 
tillation,  and  the  residue  consisted  chiefly  of  methyl 
r-gy-diphenyladipate  (II),  m.  p.  73—74°.  Hydrolysis 
of  I  and  II  with  alcoholic  potassium  hy'droxide 
afforded  meso-,  m.  p.  270 — 271°  ( acid  chloride,  m.  p. 
181°),  and  r- Py-diphenyladipic  acids,  m.  p.  185— 
186°,  respectively  (cf.  Henle,  A.,  1906,  i,  669,  m.  p. 
about  270°  and  169— 170°,  respectively).  When  the 
former  acid  is  heated  with  excess  of  acetic  anhydride 
at  140°,  a  substance,  C18H1()03,C4H603,  m.  p.  109 — 
110°,  solidifying  and  remelting  at  235 — 245°  (cf. 
Henle,  loc.  cit.),  is  formed ;  the  latter  acid  under 
similar  conditions  yielded  an  oil. 

r- Py-Diphenydadipic  acid,  m.  p.  185 — 186°,  was 
resolved  with  brucine  in  aqueous  solution  yielding 
d-,  m.  p.  200 — 201°,  [a]f?  14-4°  in  absolute  alcohol,  and 
l-ty-diphenyladipic  acid,  m.  p.  200 — 201°,  [ajg  —14-3° 
in  absolute  alcohol,  respectively.  The  acid,  m.  p. 
270 — 271°,  could  not  be  resolved  with  brucine  in 
aqueous  solution  or  with  strychnine  and  quinine  in 
alcoholic  solution. 

Ethyl  Py-diphenylbutane  -  aa88  -  tetracarboxylate, 
m.  p.  88°  (Vogel,  A.,  1928,  640),  on  hydrolysis  with 
alcoholic  potassium  hy'droxide,  followed  by  heating 
at  200°,  yields  the  acid,  m.  p.  270 — 271°,  and  hence  this 
ester  together  with  ethyl  ccS-dibromo-Py-diphenvl- 
butanc-aaSS-tctracarboxyiate,  m.  p.  IS0°,  are  now 
considered  to  be  -m&so-compounds.  A.  I.  Vogel. 

Additive  power  of  cholic  acid.  S.  Minovici  and 
M.  Vanghelovici  (Bui.  Soc.  Cliim.  Romania,  1930, 
12,  5 — 13). — By'  heating  cholic  acid  (A)  with  the 
following  reactive  organic  compounds  (B)  with  rigid 
exclusion  of  moisture,  cooling,  and  washing  the 
separated  crystals  with  toluene  and  light  petroleum, 
the  following  unstable  additive  compounds  of  the 
type  AB  are  obtained :  nitrobenzene,  m.  p.  159 — 
160°;  aniline,  m.  p.  140°;  amyl  alcohol,  m.  p.  180 — 
1S2°;  benzaldehy'de,  m.  p.  137°;  ??j-toluidine,  in.  p. 
130°;  benzyl  alcohol,  m.  p.  126°;  glyceryl  trioleate, 
®-  p.  146° ;  and  oleic  acid,  m.  p.  130°,  the  last-named 


being  very  unstable  and  not  obtained  in  the  pure 
state.  These  compounds,  unlike  those  obtained  with 
deoxycholic  acid  (Wieland  and  Sorge,  A.,  1916,  i, 
710),  are  unstable  in  air  and  are  decomposed  by'  water, 
alcohol,  and  dilute  sodium  hydroxide.  It  is  suggested 
that  the  function  of  cholic  acid  in  the  bile  is  to  form 
similar  complexes  with  fats  and  nutrient  materials 
usually'  insoluble  in  water,  thus  rendering  them  soluble 
in  the  intestine  for  transportation  in  the  blood-stream, 
where,  in  a  medium  of  different  pa  value,  they  are 
decomposed,  the  liberated  cholic  acid  being  returned 
to  the  bile  through  the  liver.  J.  W.  Baker.  - 

Bile  acids.  XXVIII.  M.  Schenck  and  H. 
Kerchhof  (Z.  physiol.  Chem.,  1930,  191,  89— 
96;  cf.  tlxis  vol.,  915). — The  nitrohydroxamie  acid, 
on  oxidation  with  alkaline  permanganate 
yields  bilianic  acid,  C^H^Og,  and  a  dibasic  acid, 
C24Hm08N,  dccomp.  260 — 270°,  which  is  converted 
into  bilianic  acid  by'  boiling  with  alkali.  A  third 
product  may'  be  biliobanic  acid.  Treatment  of  the 
nitroamino-acid,  C^H^OioN,,,  with  90%  sulphuric 
acid  yields  an  isotneride,  decomp.  205°. 

J.  H.  Birkinshaw. 

Bile  acids.  XXX.  Constitution  of  the  tetracarb- 
oxylic  acid,  C^H^Og.  H.  Wieland  and  E.  Vocke 
(Z.  physiol.  Chem.,  1930,  191,  69 — S2;  cf.  this  vol., 
473).— The  tctracarboxylic  acid,  C10H24Os  (A.,  1924, 
i,  857),  when  distilled  in  a  high  vacuum  from  a  bath  at 
305 — 310°  gives  the  kctodicarboxvlic  acid,  c15h220„ 
in  improved  yueld.  The  latter  by  reduction  with 
amalgamated  zinc  in  hydrochloric  acid  forms  a  dicarb- 
oxylic  acid,  C15HS404,  m.  p.  145°  {methyl  ester,  m.  p. 
70 — 71°) .  By  means  of  the  Grignard  reaction  (bromo- 
benzene)  the  dicarboxylic  acid  methyl  ester  forms  an 
acid  diphenydcarbinol,  which  with  chromic  anhydride 
in  acetic  acid  yields  an  acid,  C14H2204,  m.  p.  238°, 
indicating  that  one  of  the  carboxyl  groups  of  the  C15 
acid  is  linked  to  a  CH2  group.  This  is  confirmed  by 
the  oxidation  of  a  neutral  tetraphenylcarbinol  pro¬ 
duced  in  the  Grignard  reaction,  which  gives  a  diphenyl- 
carbinolcarboxylic  acid,  C26H3203,  m.  p.  183°.  The 
methyl  ester  of  the  latter  "by  a  repetition  of  the  Grig¬ 
nard  reaction  and  oxidation  yields  a  diphenylcarbinol- 
carboxylic  acid,  m.  p.  185°.  This  was  also 

obtained  from  the  acid  C14H2204 ;  it  indicates  the  loss 
of  a  further  CH2  group.  The  ketodicarboxydic  acid 
when  treated  with  bromine  in  potassium  hydroxide 
solution  furnishes  a  dibromotricarboxylic  acid, 
Ci5H2205Br2,  m.  p.  204°,  which  when  warmed  with 
potassium  hydroxide  solution  gives  an  unsaturated 
bromodicarboxylic  acid,  C14H2104Br,  m.  p.  153°.  The 
latter  by'  oxidation  with  alkaline  permanganate  yields 
the  tricarboxylic  acid,  C13H?006,  m.  p.  187°,  previously 
obtained  by  nitric  acid  oxidation  of  the  ketodicarb- 
oxylic  acid.  By'  treatment  with  sodium  amalgam  the 
dibromotricarboxylic  acid  forms  a  tricarboxylic  acid, 
CigHyOg,  m.  p.  208°.  The  ketodicarboxydic  acid  with 
bromine  in  acetic  acid  gives  a  dibromokelodicarboxylic 
acid,  CuHggOjBrj,  m.  p.  214°.  These  reactions  agree 
with  the  constitution  for  the  ketodicarboxydic  acid 
shown  in  the  formula 

nTr  MO - QMe*CH2'QH2 

oh2<-CH(C02H)-CH - CH-CHMe-[CH2],'C02H. 

J.  H.  Birkinshaw. 
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Mellitic  acid  and  its  derivatives.  H.  Meyer 
and  H.  Raudnitz  (Ber.,  1030,  63,  [J5],  2010— 201S; 
cf.  A.,  1914,  i,  S41,  963). — Mellitic  acid  is  prepared  in 
the  yield  indicated  in  parentheses  from  finely-ground 
graphite  (10),  yellow  graphitic  acid  (50),  Stauden- 
mayer’s  pyrographitic  acid  (35),  ordinary  pyro- 
graphitic  acid  (35),  finely-divided  beech  charcoal  (8), 
animal  charcoal  (6),  and  sugar  charcoal  (26%).  Trust¬ 
worthy  results  are  obtained  by  treating  carboraffin 
with  nitric  acid  (cf  1*5 — 1*52)  at  the  ordinary  tem¬ 
perature  and  subsequently  on  the  water-bath.  After 
>  addition  of  a  little  vanadie  acid,  the  mixture  is  boiled 
with  further  addition  of  nitric  acid  (or  sulphuric  acid 
if  necessary) ;  the  crude  mellitic  acid  is  purified  through 
the  ammonium  and  copper  salts.  Mellitic  acid  and 
phenol  are  converted  by  stannic  chloride  at  115 — 120° 
into  phenolmellitein,  C48H,6016,  which  gives  a  blood- 
red  solution  in  alkalis,  but  is  not  superior  as  an 
indicator  to  phenolphthalein.  With  pyrogallol  at 
160°,  mellitic  acid  yields  pyrogallolmdlitein,  con¬ 
verted  by  methyl  sulphate  and  alkali  hydroxide  into 
the  methyl  ether,  C60H48O2,  and  by  sulphuric  acid  at 
190°  into  mellitcoerulein.  When  heated  with  acetyl 
chloride  at  120°,  mellitic  acid  passes  into  the  tri¬ 
anhydride  C1209,  also  prepared  by  boiling  the  acid 
with  acetic  anhydride  for  3  lirs.  With  thionyl 
chloride  even  under  extreme  conditions  or  with  acetic 
anhydride  for  a  short  period  mellitic  dianhydride  is 
formed  from  the  acid,  and  yields  the  trianhydride 
when  further  treated  with  acetic  anhydride.  Under 
the  action  of  benzene  in  presence  of  aluminium 
chloride,  mellitic  trianhydride  smoothly  yields  tri- 
benzoylbenzenelricarboxylic  acid  converted  by  thionyl 
chloride  into  the  p- chloride ,  m.  p.  239°,  and  by  phos¬ 
phorus  pentachloride  into  the  non-crystalline,  true 
chloride.  Methyl  tribenzoylbenzenetricarboxylate  is 
amorphous.  With  quinol  in  presence  of  sodium  and 
aluminium  chloride,  the  trianhydride  yields  hexa- 
hydroxyanthraquinone  (non-crystalline  acetyl  deriv¬ 
ative). 

Ryromellitic  anhydride,  phenol,  and  stannic  chloride 
at  115 — 120°  afford  phenolpyromellitein,  C^H^Og, 
decomp,  above  1S0°,  transformed  by  acetic  anhydride 
and  sodium  acetate  into  the  corresponding  lelra- 
acelyl  derivative  and  by  methyl  sulphate  into  the  tetra- 
methyl  ether,  m.  p.  belowr  100°.  With  bromine  in  boiling 
alcohol  and  glacial  acetic  acid  phenolpyromellitein 
affords  the  octabromo-derivativc,  C3.1Hj4OgBr8,  whilst 
with  excess  of  the  halogen  more  highly  brominated 
compounds  are  obtained.  Mellitic  trianhydride  or  the 
dianhydride,  unless  used  in  a  solvent  of  high  b.  p., 
give  colour  reactions  with  a  large  number  of  organic 
compounds  (table  given).  Additive  compounds  (1 : 1) 
of  mellitic  anhydride  with  naphthalene,  anthracene, 
phenanthrene,  and  veratrole  are  described. 

H.  Wren. 

Manufacture  of  arylacetic  acids  and  sub-, 
stitution  products  thereof.  I.  G.  Farbexind. 
A.-G.— See  B.,  1930,  895. 

Manufacture  of  p-naphthylaminoaryloxy-fatty 
acids.  I.  G.  Fardexind.  A.-G.— See  B„  1930,  940. 

Production  of  cyc/ohexenealdehydes  and  cyclo- 
hexenecarboxylic  acids  which  contain  at  least 


one  dialkylated  ring-carbon  atom.  Soc.  Axox. 
M.  Naef  et  Cie.— Sec  B.,  1930,  9S1. 

p-Phenylphenacyl  bromide,  a  reagent  for 
identifying  organic  acids.  N.  L.  Drake  and  J. 
Bronitsky  (J.  Amer.  Chern.  Soc.,  1930,  52,  3715 — 
3720). — Diphenyl  and  acetic  anhydride  react  in 
presence  of  aluminium  chloride  and  carbon  disulphide, 
forming  p-phenylacetophenone,  brominated  in  acetic 
acid  below'  45°  to  p -phenylphenacyl  bromide,  m.  p. 
125-5°.  p -Phenylphenacyl  esters  of  the  following 
acids  are  prepared  from  the  bromide  and  sodium  or 
methylamine  salts  in  aqueous  alcohol :  formic,  m.  p. 
74°;  acetic,  m.  p.  111°;  propionic,  m.  p.  102° ; 
butyric,  m.  p.  97° ;  n-valeric,  m.  p.  63-5° ;  isovaleric, 
m.  p.  76°;  hexoic,  m.  p.  65°;  aa-dimethylbutyric, 
m.  p.  86-5°;  heptoic,  m.  p.  62°;  octoic,  m.  p.  67°; 
dodecoic,  m.  p.  84°;  stearic,  m.  p.  91°;  oleic,  m.  p. 
60-5°;  chloroacetic,  m.  p.  116°;  maleic,  m.  p.  168°; 
oxalic,  m.  p.  165-5°  (decomp.);  succinic,  m.  p.  208°; 
lactic,  m.  p.  145°;  mucic,  m.  p.  149-5°  (decomp.); 
citric,  m.  p.  146°;  benzoic,  m.  p.  167°;  o-,  in-,  and 
p-toluic,  m.  p.  94-5°,  136-5°,  and  165°,  respectively; 
cinnamic,  m.  p.  182-5°,  and  hippuric,  m.  p.  163°.  The 
m.  p.  of  these  esters  are  compared  (where  possible) 
w-ith  those  of  the  corresponding  phenacvl  and  p-lialo- 
genophenacyl  esters.  H.  Burton. 

Action  of  bases  on  exp-dibromoketones  and 
related  substances.  E.  P.  Kohler  and  C.  B. 
Addixall  (J.  Amer.  Chem.  Soc.,  1930,  52,  372S — - 
3730). — Aryl  ap-dibromo-p-arylcthyl  ketones  react 
w-ith  sodium  alkoxide  forming  two  tvpes  of  acetals: 
CR(OAlk)2-CH,-CO-R'  (II)  CHRBr-CHBr-CO-R' 
(I)— — >-CHR(OAlk)-CH(OH)-CR'(OAlk)2  (III).  When 
II  is  formed  as  the  sole  product  of  the  reaction,  the 
p-hydrogen  atom  of  the  dibromoketone  is  active  as  in 
the  aryl  ap-dibromo-p-p-nitrophenylethyl  ketones; 
reaction  proceeds  :  I — >CHR!CBr-CO-R' — > 
CHR(OAlk)-CHBr-CO-R'  — >-  CR(OAlk):CH-CO-R' 
— >-11.  In  all  other  cases  the  reactions  taking  place 
are  :  CHR(OAlk)-CHBr-CO-R' — >- 

CHR(OAlk)-CHBr-CR'(OAlk)-OKa — > 
CHR(OAlk)-CH-0-CR'-OAlk — >-111.  A  mechanism 

involving  the  intermediate  formation  of  a  piperidino- 
etliylcne  oxide  derivative  is  postulated  to  explain  the 
production  of  a-diketones  from  similar  clibromo- 
ketones  and  piperidine  (cf.  Dufraisse  and  Mourcu,  A., 
1927,  571). 

Treatment  of  p-bromophenyl  ap-dibromo-P-phenyl- 
ethyl  ketone,  m.  p.  187°  (lit.  iS4°),  or  p-bromophenyl 
a-bromostyryl  ketone,  b.  p.  230°/3  mm.  (cf.  Weygaim 
and  others,  A.,  1928,  291),  w-ith  an  excess  of  methyl- 
alcoholic  sodium  methoxide  at  the  ordinary  tem¬ 
perature  affords  tw-o  stereoisomeric  p-bromophew 
a-hydroxy- p -methoxy- p-phenyleth  yl  keton  e  dimethyl- 
acetals,  m.  p.  77°  and  90°,  together  w-ith  an  oil  which  is 
hydrolysed  to  p-bromodibenzoylmethane.  Hydro¬ 
lysis  of  the  acetals  w-ith  dilute  acetic  acid  gives  the 
corresponding  ketones,  m.  p.  96°  and  S9°,  respectively, 
w-hicli  w-ith  magnesium  phenyl  bromide  furnish  two 
p y-dihydroxy  -  a  -  methoxy -oty-diphenyl-y-p-bromophent/l- 
propanes,  an  oil  and  m.  p.  119 — 120°,  respectively’. 
Both  glycols  are  oxidised  by  chromic  and  acetic  acids  to 
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y-bromobenzophenone  and  methyl  benzoate.  The 
above  dibromoketone  and  alcoholic  sodium  ethoxide 
give  a  mixture  of  p-bromophenyl  fi-elhoxystyryl  ketone, 
m.  p.  112°,  and  the  diethylacetal,  m.  p.  90°,  of  p -bromo- 
phenyl  <*-hydroxy-(i-c(hoxy-p-phcnylelhyl  ketone,  m.  p. 
72°.  When  p-bromophenyl  styryl  ketone  is  treated 
with  mercuric  acetate  in  methyl  alcohol  a  compound, 
C18H170.1BrHg,  m.  p.  140",  results.  This  is  con¬ 
verted  by  bromine  in  methyl  alcohol  into  p -bromo- 
phenyl  a-bromo-fi-methoxy-fi-phenyletkyl  ketone. 

Treatment  of  phenyl  a(3-dibromo-j3-p-nitrophenyl- 
ethyl  ketone  (Weygand,  Joe.  cit.)  with  potassium  acetate 
in  acetone  and  methyl  alcohol  yields  two  phenyl 
T-bromo-p-nitrostyryl  ketones,  m.  p.  62°  and  130°;  the 
ketone,  m.  p.  106°,  described  by  Weygand  is  probably  a 
mixture.  Phenyl  p-nitrostyryl  ketone  is  converted  by 
successive  treatment  with  mercuric  acetate  and 
bromine  in  methyl  alcohol  into  phenyl  a -bromo-$- 
melhoxy-p-p-nitrophetiylelhyl  ketone,  m.  p.  131°.  The 
above  nitro-compounds  are  all  converted  by  sodium 
methoxide  into  a  product  which  is  almost  completely 
hydrolysed  by  acetic  acid  to  p-nitrodibenzoylmethane. 
Similar  treatment  of  phenyl  a|3-dibromo-P-»n-nitro- 
phenylcthyl  ketone  and  phenyl  a-bromo-$-meihoxy- 
P- m-nilrophenylethyl  ketone,  m.  p.  132°,  affords  a 
mixture  of  phenyl  a-hydroxy- ^-metlioxy-^-m-n  itro- 
phenylethyl  ketone,  m.  p.  110°,  and  »i-nitrodibenzoyl- 
methane. 

p-i/ ethoxy phenyl  a-bromo- $-methoxy-$- phcnylethyl 
ketone,  m.  p.  126°,  is  obtained  from  the  corresponding 
«P-dibromo-derivative  and  sodium  methoxide,  from 
p-methoxyphenyl  a-bromostyryl  ketone  and  methyl 
alcohol  in  presence  of  a  small  amount  of  sodium 
methoxide,  or  by  successive  treatment  of  p-methoxy- 
phenyl  styryl  ketone  with  mercuric  acetate  and 
bromine.  When  treated  with  sodium  methoxide  it 
furnishes  a  product  which  is  hydrolysed  by  dilute 
acetic  acid  to  p-methoxydibenzoylmethane. 

H.  Burton. 

Degradation  of  quaternary  ammonium  salts. 
II.  T.  S.  Stevens  (J.C.S.,  2107—2119 ;  cf.  A.,  1929, 
180). — The  reaction  of  the  type 
Ph-CO-CH2*X(CH2Ph)-Me2X  (I) — > 
Ph-CO-CH(CH2Ph)-NMe2  (II),  occurring  only  in  an 
alkaline  medium,  has  been  studied  with  the  benzyl 
radical  replaced  by  m-bromo-  and  p-methoxy-benzyl, 
2-phenylethyl,  benzhydryl,  or  9-fluorenyl,  the 
phenacyl  group  by  p-bromo-phenaevl,  and  the 
dimethylammonium  system  by  piperidinium,  and 
is  shown  to  be  a  general  one;  the  benzhydryl 
and  the  fluorenyl  radicals  wander  so  readily  that-  no 
quaternary  ammonium  salts  could  be  isolated.  In 
each  case  the  assigned  structure  has  been  con¬ 
firmed  by  degradation  to,  or  synthesis  from,  the 
related  chalkone  or  hydrochalkone,  which  defined 
the  carbon  skeletons  of  the  products.  The  reaction 
is  an  intramolecular  one,  since  a  mixture  of  phenacyl- 
W-bromobenzy'l-  and  p  -  bromophenacylbenzyl  -  di  ¬ 
methylammonium  bromides  when  treated  with  0-1 AT- 
sodium  ethoxide  solution  yielded  only  lo-dimethvl- 
amino-co-benzyl-p-bromoacetophenone  and  dimethyl- 
amino-m-bromobenzydacetophenone,  and  the  rates 
of  transformation  separately,  under  similar  conditions, 
are  of  the  same  order  of  magnitude.  An  electronic 
interpretation  is  given,  but  velocity  measurements 


of  the  relative  migratory  tendencies  of  substituted 
benzyl  groups  in  absolute-alcoholic  sodium  ethoxide 
solution,  whilst  showing  that  the  reaction  was  uni- 
molecular,  were  irreconcilable  with  the  mechanism. 
An  alternative  mechanism  involving  the  detachment 
of  the  benzyl  radical  as  an  anion,  similar  to  the 
reversed  [Michael  reaction,  is  proposed. 

Rearrangement  was  attained  by  heating  for  30 
min.  with  excess  of  2Ar-sodium  hydroxide  solution; 
the  yields  were  nearly  quantitative. 

The  following  are  described  (in  methylations  by'  the 
Eschweiler  method,  the  hydrochloride  of  the  initial 
base  was  heated  for  3  hrs.  with  excess  of  40%  “  form¬ 
alin  ”  and  the  product  separated  from  non-basic 
material)  :  phe>iacyl-n\-bromobcnzyldimethylammonium 
bromide,  m.  p.  140 — 143°,  from  bromoacetophenone 
and  w-bromobenzyddimethylamine  (picrale ,  m.  p. 
139 — 141°)  in  cold  benzene  solution ;  u>-dimethylamino- 
o-m-bromobenzyjacelophenone  (methosulphate  when 
boiled  with  alkali  gave  phenyl  m-bromoslyryl  ketone, 
m.  p.  84 — 85°,  also  formed  from  m-bromobenzalde- 
hyde  and  acetophenone  in  warm  methyl  alcohol  in 
the  presence  of  a  little  potassium  hydroxide  solution) ; 
j)henacyl-p-melhoxybenzyldimethylammonium  bromide, 
m.  p.  133 — 136°  ( picrale ,  m.  p.  112 — 113°),  from 
p-methoxybenzyldimethylamine  [obtained  by  the 
Eschweiler  methyiation  of  p-mcthoxybenzylaminc ; 
hydrochloride,  in.  p.  237 — 239°  (lit.,  m.  p.  231°)] 
(picrale,  m.  p.  103 — 105°),  and  bromoacetophenone 
in  cold  ether;  w-dimelhylamino-o-p-melhoxybenzyl- 
acetophenone,  m.  p.  52 — 54°  ( picrate ,  m.  p.  143 — 145° ; 
methosulphate  yielded  phenyl  p-methoxystyryl  ketone 
with  aqueous  sodium  hydroxide  solution) ;  phenacyl- a- 
phenylethyldimclhylammonium  bromide,  m.  p.  155 — 
157°  (decomp.),  from  bromoacetophenone  and  a- 
phcnylethyldimeihylamiine  ( picrate ,  m.  p.  134 — 137°) 
in  cold  benzene,  which  on  rearrangement  gave  two 
stereoisomeric  u-dinielhylamino-u-a-phcnylelhylacelo- 
phenones,  a-,  m.  p.  1 1 1-^-1 12°  (picrate,  m.  p.  186 — 
1S7°),  and  |3-,  m.  p.  Ill — 113°  (picrate ,  m.  p.  174 — 
176°;  dimorphous),  separated  by  crystallisation  from 
dilute  acetic  acid  for  the  a-form,  or  from  acetone  and 
light  petroleum  for  the  [5-form ;  the  [3-form  was 
symthesised  from  ci-r-phenylelhylacelophenone,  through 
u-bromo-o-x-phenylethylacetojrfienone,  m.  p.  76°  (with 
bromine  in  carbon  tetrachloride),  followed  byr  treat¬ 
ment  with  2  mols.  of  dimethvlamine  for  12  hrs.  at 
the  ordinary  temperature  and  2  hrs.  at  100°;  w- 
dimelhylatnino-io-bcnzhydryhcelophenone,  m.  p.  167°, 
from  benzhydryldimelhylamine,  m.  p.  68 — 69°  ( picrale , 
m.  p.  196 — 19S°;  hydrobromide,  m.  p.  215°),  and 
bromoacetophenone  in  benzene;  u-ditnelhylamino- 
a-fluorenylacelophenone,  m.  p.  145 — 148°  (decomp.) 
(methosulphate  yielded  u-fluorenylacetophenone  with 
zinc  and  sulphuric  acid),  from  9-fluorenyldimethyl- 
amine  (hydrobromide,  m.p.  204 — 206°)  (prepared  from 
fluorenoneoxime  through  9-fluorenydamine  hydro¬ 
chlorides,  and  subsequent  Eschweiler  reaction)  and 
bromoacetophenone  in  cold  benzene  solution ;  in  hot 
benzene  the  principal  product  was  a -fluorenyl  idene- 
acetophenone,  m.  p.  137 — 140°,  also  prepared  byr  con¬ 
version  of  fluorenylacetophenone  with  bromine  in 
warm  chloroform  into  the  bromo- ketone,  m.  p.  Ill — 
113°,  followed  by  treatment  with  dimethvlamine 
in  ether;  p-bromophenacylbenzyldimethylammonium 
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bromide,  m.  p.  1SS — 191°  (bromide-,  nitrate),  from 
p-bromophenacyl  bromide  and  benzyldimethylamine 
in  cold  benzene;  ■p-bromo-a-dimethylamino-u-benzyl- 
acetophenone,  m.  p.  106 — 107°  [ hydrochloride ,  m.  p. 
235 — 23S°  (decomp.) ;  methosulphate  yielded  p- 
bromophenyl  styryl  ketone,  m.  p.  104^—105°  (lit. 
m.  p.  100 — 101°),  with  aqueous  sodium  hydroxide]; 
phenacylbenzylpiperidinium  bromide,  m.  p.  135 — 138“ 
(decomp.),  from  1-benzylpiperidine  and  bromoaceto- 
phenone  in  cold  benzene;  a-piperidino-a-bcnzyl- 
acetophenone,  m.  p.  SO — 81°  [picrale,  m.  p.  185 — 1S7° 
(decomp.)].  A.  I.  Vogel. 

Syntheses  in  the  phenanthrene  series.  I. 
Acetylphenanthrenes .  E.  Mosettig  and  J.  van  de 
Kamp  (J.  Amer.  Cliem.  Soe.,  1930, 52,  3704—3710).— 
Treatment  of  phenanthrene  with  acetyl  chloride  in 
presence  of  aluminium  chloride  and  nitrobenzene  at  the 
ordinary  temperature  affords  a  mixture  of  15%  of 
2-acetylphenanthrene,  m.p.  143°  (corr.)  [semicarbazonc, 
m.  p.  260°  (decomp.),  resolidifying  with  m.  p.  297 — 
299“  (decomp.) ;  phenylhydrazone,  m.  p.  (vac.)  187 — 
1SS°  (corr.)  with  darkening;  9:10 -quinone,  m.  p. 
(vac.)  223 — 224°  (corr.)],  63-5%  of  3 -acctylphenanthrenc, 
m.  p.  72°  [semicarbazone,  m.  p.  22S — 230°  (corr.); 
phenylhydrazone,  m.  p.  (vac.)  192-5— 194°  (corr.); 
oxime,  m.  p.  143-5 — 144°  (corr.) ;  picrate,  m.  p.  125 — 
125-5°  (corr.) ;  9  :  10-quinonc,  m.  p.  (vac.)  217 — 218-5° 
(corr.)  after  sintering  at  214°],  and  a  small  amount 
of  a  compound,  m.  p.  279 — 280°.  When  the  reaction 
is  carried  out  in  presence  of  carbon  disulphide  as  the 
solvent,  a  small  amount  of  crystalline  material  and 
much  oil  are  produced  (cf.  Willgerodt  and  Albert, 
A.,  1911,  i,  882).  Oxidation  of  2-acetylphenanthrene 
with  aqueous  sodium  hypochlorite  gives  phenanthrene- 
2-carboxylic  acid,  m.  p.  258-5 — 260°  [methyl  ester, 
m.  p.  96 — 96-5°  (corr.) ;  ethyl  ester,  m.  p.  73—73-5° ; 
amide,  m.  p.  242 — 243°  (corr.)],  also  obtained  by 
hydrolysis  of  the  nitrile  formed  when  barium  phenan- 
threne-2-sulphonate  is  dry*  distilled  with  potassium 
ferrocyanide.  Phenanthrcne-3-carboxylic  acid,  m.  p. 
270°  [methyl  ester,  m.  p.  94-5 — 95°  (corr.) ;  ethyl 
ester,  m.  p.  56 — 57°  (corr.) ;  amide,  m.  p.  233 — 234° 
(corr.)  (lit.  228°)],  is  prepared  similarly. 

Methyl  phenanthrene-9-carboxylate,  m.  p.  116° 
(corr.),  and  phenanthrene-9-carboxylamide,  m.  p.  232 — 
233°  (corr.),  are  also  described.  H.  Bueton. 

Effect  of  substituents  on  the  rearrangement 
of  benzopinacol.  J.  C.  Bailar,  jun.  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3596 — 3603). — The  following 
^-substituted  benzopinacols  are  prepared,  generally  by 
the  method  of  Gomberg  andBachmann  (A.,  1927, 245) : 
2  :  2' -dimethyl-,  m.  p.  156° ;  3  :  3 '-dimethyl-,  m.  p. 
147— 148°;  4  :  4' -diethyl-,  m.  p.  162—163°;  4:4'- 
diisopropyl-,  in.  p.  161 — 162° ;  2  :  2' -dimethoxy-,  m.  p. 
16S — 169“ ;  3  :  S' -dimethoxy-,  m.  p.  139 — 141°;  4  :  4'- 
dimethyl- 4"  :  4"' -diethyl-,  m.  p.  155 — 156“ ;  4:4'- 
diphenyl-i"  :  4"' -dimethyl-,  m.  p.  175 — 176°.  a(3- 
DihydiQxi/-!3L§-di-p-ani$yl-a.$-di-l-naphthylethane,  m.  p. 
143 — 144°,  is  prepared  from  anisil  and  magnesium 
1-naphthyl  bromide,  a$-D  ihyd  roxy-afi-di-p-tolyl-  a  [3- 
di-l-naphthylethane  has  m.  p.  150°.  3-Methoxybenzo- 
phenone  is  obtained  from  magnesium  phenyl  bromide 
and  m-methoxybenzonilrile,  b.  p.  140°  /34  mm.; 
m-methoxybenzamide  has  m.  p.  130°.  The  Friedel- 


Crafts  reaction  with  benzoyl  chloride  and  isopropyl¬ 
benzene  gives  4Asopropylbcnzophenone,  b.  p.  197°/10 
mm.,  whilst  p-toluoyl  chloride  and  ethylbenzene 
afford  i-methylA'-ethylbenzophenone,  b.  p.  215°/10mm. 

The  mixtures  of  pinacolins  produced  when  the  above 
glycols  are  heated  with  acetic  acid  and  a  small  amount 
of  iodine  are  decomposed  with  alcoholic  potassium 
hydroxide  into  mixtures  of  triphenylmethane  deriv¬ 
atives  and  substituted  benzoic  acids.  The  original 
composition  of  the  pinacolic  mixture  is  deduced  from 
the  equivalent  of  the  mixed  acids.  From  the  results 
now  obtained  and  those  recorded  in  the  literature 
the  migratory  tendencies  of  various  aryl  groups  are : 
p-anisyl,  about  40;  a-naphthyl,  about  18;  p-tolyl, 
12 — 15;  p-diphenylyl,  12-5;  p-isopropylphcnyl,  9; 
p-ethylphenyl,  5;  p-fluorophenyl,  1-86;  p-iodo- 
phenyl,  1 ;  phenyl,  1  (standard) ;  p-bromophenyl, 
0-75;  p-chlorophenyl,  0-66;  m-tolyl,  0-6;  wt-anisyl, 
0-2.  The  migratory  tendencies  of  the  o-  and  wi-chloro- 
and  -bromo-phenyl,  p-tolyl,  and  o-anisyl  groups  are 
very  small. 

Phenyl  4  :  i'-diisopropyltriphenylmethyl  ketone,  m.  p. 
140°,  when  treated  with  alcoholic  potassium  hydroxide 
gives  a  quantitative  yield  of  4  : 4! -diisopropyltri- 
phenylmethane-  H.  Burton 

cycloAcetals  of  benzoin  and  their  transform¬ 
ation.  M.  Bergmann  and  G.  Weil  (Ber.,  1930, 
63,  [B],  1911 — 1917). — Re-examination  of  the  action 
of  30%  methyl-alcoholic  hydrogen  chlorido  on 
benzoin  at  20°  shows  that  the  compound  C30H23O4, 
m.  p.  296°  (corr.)  (cf.  Irvine  and  Weir,  J.C.S.,  1907, 91, 
1384;  Irvine  and  McNicoll,  .t‘6  id.,  1908,  93,  950, 1601), 
is  to  be  regarded  as  2  :  5-dimethoxy-2  :  3  :  5 : 6- 
tetraphenyldioxan,  OMe-CPh^Qjjj^Q^CPh-OMe, 
since  it  is  rapidly  and  almost  quantitatively  converted 
by  AMiydrochloric  acid  in  presenco  of  phenol  (as  sol¬ 
vent)  into  benzoin  and  transformed  by  saturated 
methyl-alcoholic  hydrogenchloride  into  benzoin  methyl 
ether.  The  compound  C29HM03,  m.  p.  188—189 
(corr.)  ( loc .  cit.),  is  considered  to  be  2-methoxy-2 : 3 : 5 : 6- 
letraphenyl-t^-d ioxen ,  CPh^Q^^Q^CPh-OMe.  It 
is  transformed  by  saturated  methyl-alcoholic  hydrogen 
chloride  into  benzoin  methyl  ether  and  by  ozone  into 
benzoylbenzoin  and  benzoic  acid.  With  bromine  m 
moist  chloroform  it  affords  benzoin  and  benzil  ill 
approximately  equal  proportions.  It  is  catalytically 
hydrogenated  in  presence  of  spongy  palladium  to 
a|f-diphenylethane ;  this  compound  is  also  obtained 
under  similar  conditions,  but  in  smaller  yield,  from 
benzoin  or  benzoin  methyl  ether.  Hydrolysis  of  the 
unsaturated  cyc/oacetal  with  hot  A- hydro  chloric  acid 
in  presence  of  phenol  gives  deoxybenzoin  and  benzil. 

H.  Wren. 

Anthraquinhydrone  and  anthraquinhydrone- 
carboxylic  acids.  R.  Scholl  and  0.  Bottger 
(Ber.,  1930,  63,  [B],  2120— 2126).— When  amorphous 
anthraquinone  is  mixed  with  sodium  amalgam  and 
alcohol,  a  green  solution  which  becomes  decolorised 
by  atmospheric  oxidation  is  formed  independently  of 
the  presence  of  water.  In  an  atmosphere  of  hydrogen 
the  green  solution  rapidly  becomes  red  when  agitated, 
but  becomes  green  again  after  addition  of  a  suitable 
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oxidising  agent.  In  the  absence  of  alcohol  the  green 
colour  can  be  obtained  in  the  presence  of  highly 
concentrated  potassium  hydroxide.  The  green  com- 
pound,  2C11H?02,C14H802Na2,Et0H,Et0Na,  is  isol¬ 
ated  by  treating  anthraquinone  with  2-5%  sodium 
amalgam  in  a  little  99%  alcohol,  filtration,  and 
treatment  of  the  red  filtrate  with  a  little  amyl  nitrite. 

The  reduction  of  anthraquinonecarboxylic  acids  by 
alkaline  hyposulphite  or  sodium  amalgam  in  alcohol 
in  absence  of  air  to  anthraquinolcarboxylic  acids  and 
re-conversion  of  the  latter  by  air  into  anthraquinone¬ 
carboxylic  acids  does  not  appear  to  proceed  directly, 
since  the  solutions  pass  through  an  olive-green  stage. 
Such  solutions  arc  also  obtained  by  mixing  the  almost 
colourless  solutions  of  anthraquinonecarboxylic  acids 
with  the  red  alkaline  anthraquinolcarboxylic  acids. 
Obviously  salts  of  anthraquinhydronecarboxy'lic  acids 
are  present.  The  colour  is  observed  only  in  alkali 
hydroxide  solutions ;  in  presence  of  sodium  carbonate 
or  ammonia  the  solutions  are  red.  The  free  anthra¬ 
quinhydronecarboxy'lic  acids  are  obtained  by'  preci¬ 
pitation  of  very'  dilute  solutions  of  their  salts  with 
hydrochloric  acid.  H.  Wren. 

Anthraquinoneazine  and  anthraquinoneaz- 
hydrin.  R.  Scholl  and  H.  Lamprecht  (Ber.,  1930, 
63,  [£],  2126—2128 ;  cf.  Scholl  and  Berblinger,  A., 
1904,  i,  110;  1907,  i,  257). — Anthraquinoneazine  is 
reduced  and  benzoydated  by  boiling  benzoyl  chloride, 
giving  unchanged  material  and  dibenzoylindanthrone. 
Re-examination  of  the  behaviour  of  anthraquinone¬ 
azine  towards  concentrated  hydrochloric  acid  (loc. 
cit.)  gives  no  certain  evidence  of  the  existence  of 
anthraquinoneazhy'drin ;  it  appears  probable  that 
the  material  previously  examined  was  a  mixture  of 
anthraquinoneazine  with  more  or  less  indanthrene. 

H.  Wren. 

Carboxylated,  blue  anthraquinol-oc-carboxy- 
lactones.  R.  Scholl  and  0.  Bottger  [with  A. 
Keller  and  H.  K.  Meyer]  (Ber.,  1930,  63,  [£], 
2128 — 2138). — 1  :  4-Diaminoanthraquinone  is  trans¬ 
formed  into  4-aminoanthraquinone-l-carboxylie  acid 
and  thence  through  the  diazonium  sulphate  into 
i-cyanoanthraquinone-l-carboxylic  acid,  hydrolysed 
by  sulphuric  acid  to  anthraquinone- 1  :  4-dicarboxvlic 
acid.  Alternatively',  o-2  :  5-dimethydbenzoy'lbenzoic 
acid,  prepared  from  phthalic  anhydride  and  y>-xylene 
in  presence  of  aluminium  chloride  and  tetrachloro- 
ethane,  is  converted  into  1  :  4-dimethylanthraquinone, 
which  is  oxidised  to  anthraquinone- 1  :  4-dicarboxydic 
acid  by  precipitated  manganese  dioxide  and  sulphuric 
acid  or  by  nitric  acid  (d  1-1)  at  ISO — 190°.  When 
treated  with  sodium  hyposulphite  in  cold  alkaline 
solution  and  subsequently  acidified,  anthraquinone- 
1 :  4-dicarboxylic  acid  yields  anthraquinol-l  :  4 -di- 
carboxylic  acid  as  a  brown  or  brownish-red  precipitate. 
When  boiled,  the  strongly'  acid  solution  becomes 
dark  violet-blue  owing  to  the  formation  of  anthra¬ 
quinol-l  :  4-dicarboxy  monolactone, 
CeH4<nH(QH)>Cr.H,'CQ9H  (pyridinium  salt ;  com- 
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pound  with  1  mol.  of  acetone),  which  forms  blue 
solutions  in  ammonia,  sodium  carbonate,  or  very 
dilute  sodium  hydroxide,  but  red  solutions  sensitive 
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to  air  with  the  warm  hydroxide.  Warm  acetic 
anhydride  dissolves  it  to  a  violet  solution,  which 
becomes  red  when  boiled  with  formation  of  the 
diacetate,  C6H4<^JJ^?^!b>C6H2,C02Ac>  incipient 
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m.  p.  193°,  transformed  by'  boiling  glacial  acetic  acid 
into  mesoacetylanthraquinol  -1:4-  dicarboxymono- 
ladone,  m.  p.  239 — 240°.  Laetonisation  of  the 
dicarboxy'lic  acid  is  most  conveniently  induced  by' 
treatment  with  sodium  hyposulphite  and  glacial 
acetic  acid ;  a  dilactone  could  not  be  prepared.  The 
possibility'  that  the  blue  lactone  is  a  radical  is  excluded 
by'  the  observation  that  it  reacts  with  two  equivalents 
of  oxygen  when  titrated  to  y'ellow  with  sodium 
hypoclilorite  after  hy'drolysis  with  sodium  hy'droxide 
in  an  atmosphere  of  hydrogen.  Examination  of  the 
absorption  spectra  of  the  red  anthraquinol-l -carboxy'- 
lactone  and  the  blue  anthraquinol-l  :  4-dicarboxy'- 
monolactone  in  ethyl  acetate  establishes  the  similarity' 
of  their  constitutions.  The  introduction  of  a  carboxyl 
group  in  position  4  into  anthraquinol-l -carboxylactone 
has  therefore  a  marked  bathochromic  effect.  It  has 
a  similar  action  when  introduced  into  anthraquinol, 
which  gives  yellow  solutions  in  indifferent  media, 
whereas  its  carboxvlic  acid  gives  red  solutions. 

H.  Wren. 

Anthraquinone  series.  Synthesis  of  anthra- 
quinones  related  to  morindone  and  emodin. 
P.  C.  Mitter  and  A.  It.  Sarkak  (J.  Indian  Chem. 
Soc.,  1930,  7,  619 — 628). — 3-Nitrophthalic  anhydride 
reacts  with  toluene  in  presence  of  anhydrous  alumin¬ 
ium  chloride  at  40 — 50°,  forming  3-nitro-2-p-toluoyl- 
benzoic  acid,  m.  p.  21S — 219°  (cf.  Lawrance,  A.,  1922, 
i,  340),  reduced  by'  ferrous  sulphate  and  ammonia 
to  3-amino-2-p-toluoylbenzoic  acid,  m.  p.  165°.  This  is 
converted  by  the  usual  method  into  3-hydroxy -2-p- 
toluoylbenzoic  acid,  m.  p.  225 — 226°,  and  thence  by  treat¬ 
ment  with  a  mixture  of  boric  anhydride,  sulphuric 
acid  (d  1*84),  and  fuming  sulphuric  acid  (20%  S03) 
at  100°  (bath)  into  l -hy dr oxy-Q -methyl anthraquinone, 
m.  p.  147°  ( acetyl  derivative,  m.  p.  172°).  Nitration 
of  this  with  potassium  nitrate  and  sulphuric  acid 
affords  a  2  :  4  :  5(  ?)-frinifro-derivative,  m.  p.  285 — 
286°.  i-Nilro-2-p-lohioylbenzoic  acid,  m.  p.  171° 
(cf.  Lawrance,  loc.  cit.),  is  obtained  only'  when  partly* 
hydrated  aluminium  chloride  is  used  in  the  Friedel- 
Crafts  reaction  between  4-nitrophthalic  anhydride 
and  toluene.  The  acid  is  converted  as  above  by'  way' 
of  the  corresponding  amino-,  m.  p.  175°,  and  hydroxy- 
derivatives,  m.  p.  182 — 183°,  into  2-hydroxy-G- 
methylanthraquinone,  m.  p.  278°  ( acetyl  derivative, 
m.  p.  145 — 147°),  which  when  heated  with  50% 
potassium  hydroxide  solution  and  sodium  arsenate 
at  1S5 — 195°  gives  1  : 2-dihydroxy-6-methylanthra- 
quinone  [6-methylalizarin]  (cf.  A.,  1929,  319).  The 
1-hydroxy-isomeride  could  not  be  converted  into  the 
alizarin  by'  alkaline  fusion.  Methy'lation  of  the  2- 
hydroxy-derivative  with  methyl  sulphate  and  sodium 
hydroxide  affords  2-methoxy-Q-methylanthraquinone, 
m.  p.  177°,  nitrated  by  potassium  nitrate  and  sulphuric 
acid  at  100°  (bath)  to  a  dinitro-2-methoxy-G-methyl- 
antkraquinone,  m.  p.  260—262°.  Treatment  of  this 
with  methyl-alcoholic  potassium  methoxide  furnishes 
a  trimethoxy-G-methylanthraquinone,  m.  p.  230 — 235°, 
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demethvlated  by  aluminium  chloride  at  230°  to  the 
corresponding  trihydroxy- compound,  m.  p.  240 — 245°. 

H.  Burton. 

Hydrazides.  IV.  Condensation  of  diaryl- 
aminoguanidines  with  phenanthraquinone  and 
derivatives.  S.  C.  De  and  D.  N.  Dutt  (J.  Indian 
C'hem.  Soc.,  1930,  7,  537 — 544). — The  monoximes  of 
phenanthraquinone  and  its  substitution  products 
readily  condense  with  diarylaminoguanidines  in 
alcoholic  solution  to  yield  normal  products  of 
hydrazone  type.  In  glacial  acetic  acid,  however,  a 
compound,  most  probably  of  type  I,  is  produced  by 
loss  of  a  molecule  of  hydroxylamino  and  of  nitrogen. 
The  same  result  is  obtained  by  heating  the  primary 
condensation  products  (from  alcohol)  with  acetic 
acid.  With  phenanthraquinone  the  final  product 
appears  to  be  of  type  II,  nitrogen  and  arylhydroxyl- 
amine  being  eliminated. 
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The  following  are  described  (corresponding  deriv¬ 
atives  of  2-nitro-  and  2  :  7-dinitro-phenanthraquinone 
being  given  in  parentheses  following  the  parent  com¬ 
pound)  :  phenanthraquinonediphenylaminoguanidine, 
m.  p.  240°  (2-nitro-,  m.  p.  238° ;  2  :  7-dmfro-dcrivative, 
in.  p.  235°) ;  compound  (II,  R=Ph),  ( 2-nitro -  and 
2  :  7-di>ri(ro-derivatives) ;  phenantkraquinonemon- 
oximediphenylaminoguanidine,  m.  p.  158°  (2-nitro-, 
m.  p.  233°;  2  : 7-dinifro-derivative,  m.  p.  245°); 
compound  (I,  R=Ph),  m.p.  180°  (decomp.)  (2-nitro-, 
m.  p.  193°;  2 : 7-dinifro-derivative,  m.  p.  202°) : 
phenanlhraqumonedi-p-tolylaminoguanidina,  m.  p. 
236°  (2-nitro-,  in.  p.  228°;  2  : 7-dindro-derivative, 
m.  p.  263°) ;  compound  [II,  R=C7H7  (p)]  (2-nitro- 
and  2  :  7-dindro-derivatives) :  phenanthraquinone- 
monoximedi  -  p  -  tolylaminoguanidine,  m.  p.  227° 
(2-nitro-,  m.  p.  22S° ;  2  :  7-dim>o-derivative) ;  com¬ 
pound  [I,  R=C7H7  (p)],  m.  p.  156°  (2-nitro-,  m.  p. 
190°;  2 : 7-dinifro-derivative,  m.  p.  223°);  pheti- 
anthraquinonedi-^-naphthylaminoguanidine,  m.  p. 
240°  (2-nitro-,  m.  p.  200° ;  2  : 7-dmitro-derivative, 
m.  p.  270°);  compound  [II,  R=Cj0H7  ((3)3,  (2-nitro-, 
m.  p.  276°;  2  : 7-dim'fro-derivative) :  phenanthra- 
quinonemonoximcdi-$-naphthylaminoguanidine,  m.  p. 
235°;  compound  [I,  R=C10H7  ((3)],  m.p.  245°.  Where 
no  m.  p.  is  given,  it  is  “  above  300°.” 

H.  A.  Piggott. 

Plant  colouring  matters.  XXIII.  Xantho- 
phyll  from  dandelion  flowers.  P.  Karrer  and  H. 
Saloman  (Helv.  Chim.Acta,  1930,  13,  1063—1067). 
— Extraction  of  6  kg.  of  the  dry  flowers  of  Taraxacum 
officinale  with  light  petroleum  (b.  p.  30 — 50°),  and 
hydrolysis  of  the  extracted  material  with  an  excess  of 
T5AT-methyl-alcoholic  potassium  hydroxide  in  an 
atmosphere  of  nitrogen  gives  the  unsaponifiable  matter, 
separated  into  sterols,  a  substance,  m.  p.  247 — 24S° 
(4  g.),  and  a  xanthophyll,  C40H5602,  m.  p.  175 — 176°, 
[a]3‘  4-167-2°  in  chloroform  (0-2  g.).  H.  Burton. 


Plant  colouring  matters.  XXVI.  Esters  of 
xanthophyll.  P.  Karrer  and  S.  Ishikawa. 
XXVII.  Methylation  of  xanthophyll.  P.  Karrer 
and  B.  Jirgensons  (Helv.  Chirn.  Acta,  1930,  13, 
1099—1102,  1102— 1103).— XXVI.  The  following 
esters  are  prepared  from  xanthophyll,  m.  p.  18S°,  and 


the  requisite  acyl  chloride  in  pyridine  in  an  atmosphere 
of  nitrogen  :  dipropionate,  m.  p.  138° ;  di-n-butyrate, 
m.  p.  156°;  di-n-valerate,  m.  p.  128°;  di-n-hexoate, 
m.  p.  117°;  di-n-heptoate,  m.  p.  111°;  di-n-odoaie, 
m.  p.  108°,  and  dipalmitate,  m.  p.  SO 4  With  the 
exception  of  the  dipropionate,  the  m.  p.  of  the  esters 
decrease  with  increasing  number  of  carbon  atoms. 

XXVII.  Xanthophyll  monomethyl  ether, 
m.  p.  150°,  is  prepared  by  the  action  of  methyl  iodide 
on  potassium  xanthophyll  in  toluene ;  the  potassium 
derivative  is  prepared  from  potassium  ferf. -amyloxide 
and  xanthophyll.  H.  Burton. 

Saponin  of  Camellia  sasanqua,  Thunh.  S. 
Aoyama  (J.  Pharm.  Soc.  Japan,  1930, 50, 454 — 401). — 
The  seeds  yielded  sasanquasajronin,  CT3H118033,3H20, 
decomp.  222°,  [«]g  4-30-54°  in  80% ‘alcohol,  hydro¬ 
lysed  to  a  prosapogenin,  C^H^O^,  decomp.  208°,  a 
pentose,  and  galactose.  Hydrolysis  of  the  prosapo¬ 
genin  affords  an  endosapogenin,  decomp.  201°,  which 
has  lactonic  properties.  Chemical  Abstracts. 

Rotenone.  VII.  Structure  of  tubanol  and 
tubaic  acid.  H.  L.  Haller  and  E.  B.  LaFobge  (J. 
Amer.  Chom.  Soc.,  1930,  52,  3207 — 3212). — Improved 
methods  of  preparation  of  tubaic  and  rotenic  acids 
from  rotenone  and  isorotenone,  respectively,  are 
given.  Alternative  structural  formulae,  based  on 
observations:  in  the  literature,  are  suggested  for 
tubanol,  “  rotonol  ”  (derived  from  rotenic  acid  by  loss 
of  carbon  dioxide),  tubaic  acid,  and  rotenic  acid. 

H.  Burton, 

Rotenone.  VIII.  Isomeric  hydroxy-acids  and 
their  relation  to  dehydrorotenone.  E.  B.  La- 
Forge  and  L.  E.  Smith  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3603 — 3609). — Treatment  of  dehydrodihydro- 
rotenonic  acid  (this  vol.,  781)  with  zinc  dust  and 
alcoholic  potassium  hydroxide  affords  fi-dihydro- 
hydroxiyrotenonic  acid,  C^H^O^  m.  p.  198°  after 
darkening  at  192°,  oxidised  by  alkaline  hydrogen 
peroxide  to  derric  acid.  During  the  treatment  with 
alkali,  addition  of  a  molecule  of  water  occurs.  The 
(3-acid  is  not  dehydrated  by  treatment  with  alcoholic 
sulphuric  acid;  esterification  takes  place.  Catalytic 
reduction  (Adams)  of  acetylrotenolone  (loc.  cit.)  in 
ethyl  acetate  gives  a  mixture  of  acetyldiliydro- 
rotenolone  and  acetyl-a-dihydrorotenolonic  (acetyl-a-di- 
hydrohydroxyrotcnonic)  acid,  C25H28Os,  m.  p.  210— 
214°  (decomp.).  The  last-named  compound  is  hydro¬ 
lysed  to  a  -  dihydrorotenolonic  (a  -  dihydrohydroxy- 
rotenonic )  acid  (I),  also  formed  in  small  amount 
together  with  dihydrorotenolone  by  hydrogenating 
rotenolone.  Oxidation  of  rotenonic  acid  with  warm 
alkaline  hydrogen  peroxide  affords  a  mixture  of 
dchydrorotenonic  acid,  C23H220G,  m.  p.  225°,  and  a 
hydroxyrotenonic  acid,  C23H2407,  m.  p.  137°.  Catalytic 
reduction  of  the  last-named  acid  furnishes  a  a-di- 
hydrohydroxyrolenonic  acid,  m.  p.  132°  after  previous 
sintering,  isomeric  with  I.  Both  the  above  x-acids 
aro  dehydrated  to  dehydrodihydrorotenonic  acid  by 
treatment  with  alcoholic  sulphuric  acid.  Catalytic 
reduction  of  dchydrorotenonic  acid  (also  formed  when 
hydroxyrotenonic  acid  is  dehydrated  with  alcoholic 
sulphuric  acid)  also  affords  dehydrodihydrorotenonic 
acid,  which  is  oxidised  by  alkaline  hydrogen  peroxide 
to  a  compound,  C13H1207,  m.  p.  262°  (decomp.)- 
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This  compound  is  also  produced  by  oxidising  dcrric 
acid.  When  dehydrodihydrorotcnonic  acid  is  heated 
with  acetic  acid  lactonisation  probably  occurs  with 
the  formation  of  dihydrorotenonone  (loc.  cit.).  Oxid¬ 
ation  of  dihydrodihydroxyrotcnononic  acid  (loc.  cit.) 
with  alkaline  hydrogen  peroxide  yields  dihydrotubaic 
acid.  Attempts  to  resolve  derric  acid  by  means  of 
brucine  were  unsuccessful.  H.  Burton. 

Energy  value  of  the  ozonide  linking  formed 
during  the  ozonisation  of  a-terpineol.  E.  Briner, 
M.  Mother,  and  H.  Paillard  (Hclv.  Chim.  Acta, 
1930, 13,  1030 — 1035). — The  heats  of  combustion  of 
a-terpincol  and  its  ozonido,  prepared  in  presence  of 
hexane,  are  1501  and  1445  kg.-cal./g.-mol.,  respec¬ 
tively.  The  heat  of  formation  of  the  ozonido  is 
calculated  to  be  90  kg.-cal. ;  C10H18O+On=C10H18O.1+ 
90  kg. -cal.  H.  Burton. 

Action  of  semicarbazide  on  pulegone.  S.  A. 
Busse  and  H.  L.  Gurewitsch  (Ber.,  1930,  63,  [jB], 
2209 — 221 1 ). — Pulegonepyrazoline, 

l1'  E"H).  b-  !>•  113'7- 

114°/11 — 12  mm.,  prepared  in  97%  yield  by  the 
action  of  hydrazine  hydrate  on  pulegone  in  methyl 
alcohol,  is  converted  by  potassium  cyanatc  and 
glacial  acetic  acid  into  carbamylpyrazolylpulegone 
(I;  R=CONH2),  m.  p.  156—157°.  The  last-named 
compound  also  results  from  the  action  of  semicarb¬ 
azide  on  pulegone.  H.  Wren. 

Plochl’s  reaction.  Aminocamphor  and  form¬ 
aldehyde.  H.  Rote,  F.  Buxtorf,  and  W.  Flatt 
(Helv.  Chim.  Acta,  1930,  13,  1026— 1030).— In  an 
attempt  to  prepare  dimethylaminocamphor  by  Plochl’s 
methylation  process  (A.,  1888,  1051),  aminocamphor 
hydrochloride  was  heated  with  aqueous  formalde¬ 
hyde  at  140 — 150°;  camphorquinone  was  isolated  in 
87  %  yield.  Only  a  trace  of  the  expected  base  was  isol¬ 
ated,  but  tetramethylethylenediamine,  (CH2*NMe2),, 
was  also  formed ;  ammonia  could  not  be  detected. 
Aminocamphor  hydrochloride  and  water  alone  do  not 
give  the  quinone,  and  this  is  formed  only  in  very  small 
amount  from  dimethylaminocamphor  hydrochloride 
and  water  at  160°.  Dimethylaminocamphor  hydro¬ 
chloride  and  aqueous  formaldehydo  at  170°  afford 
camphorquinono  and  probably  trimethylamine,  but 
no  tetramethylethylenediamine.  The  last-named  base 
is  not  formed  from  ammonium  chloride  and  form¬ 
aldehyde.  A  probable  mechanism  for  the  initial 
reaction  is  given.  H.  Burton. 

Oxidising  action  of  ozone  on  hemicyclic  double 
linking.  J.  Palm^n  (Finska  Kemistsamf.  Med., 
1930,  38,  124—128 ;  Chem.  Zentr.,  1930,  i,  2086).— 
The  ozonisation  of  hydroxymcthylenecamphor  yields 
camphorquinone  with  camphoric  anhydride  as  the 
chief  product.  L.  S.  Theobald. 

Dependence  of  optical  rotatory  power  on 
chemical  constitution.  VIII.  Stereoisomeric 
d*»  1-,  dt-p-phenylene-,  1  ;  4-naphthylene-,  pp'-di- 
phenylamine-,  and  pp'-diphenylmethane-bis- 
rnunocamphors ;  p-phenylene-,  pp'-diphenyl- 
piethanebisaminocamphors  ;  p  -  diphenylamine- 
rminocamphors  and  p  -  diphenylamine amino- 


camphors,  and  their  derivatives.  B.  K.  Singh 
and  B.  Bhaduri  (J.  Indian  Chem.  Soc.,  1930,  7,  545 — 
574).— A  study'  of  the  optical  properties  of  a  number 
of  new  derivatives  of  camphorquinone  and  aromatic 
diamines.  With  the  exception  of  the  1  :  4-naphthydcne 
and  pp'-diphenylamine  compounds  the  iminocamphor 
derivatives  have  been  reduced  to  the  corresponding 
amino-compounds,  which  are  colourless  and  have 
considerably  lower  rotatory  powers.  The  imino- 
compound  is  shaken  in  benzene  solution  with  10% 
aqueous  potassium  hydroxide  and  zinc  dust  until  the 
benzene  layer  is  colourless,  and  tho  (di-)hydro- 
chlorido  of  the  amino-compound  is  then  precipitated 
from  tho  dried  solution  in  benzene  by  hydrogen 
chloride.  The  following  are  described  :  1-p -phenyl- 
cnebisiminocamphor,  m.  p.  259 — 260°,  —6387°  in 

benzene,  — 507S°  in  methyl  alcohol ;  the  df-derivative 
appears  to  be  a  mixture,  and  not  a  true  racemic  com¬ 
pound;  d-  and  \-p-phenylenebisaminocamphors,  m.  p. 
204°,  ±469°  in  chloroform,  ±240°  in  pyridine 

(dihydrochloride,  m.  p.  217 — 225° ;  monoacetyl  deriv¬ 
ative,  m.  p.  253 — 254°,  A/[aJg  ±125°  in  chloroform, 
±103°  in  py'ridine);  dl-p-phenylenebisaminocamphor, 
m.  p.  220°  (monoacetyl  derivative,  m.  p.  192 — 193°) ; 
1-  and  dl-1  : 4-naphlhylenebisiminocamphors,  m.  p. 
220—222°,  —13320°  in  pyridine,  —8215°  in 

chloroform,  and  m.  p.  213 — 214°,  respectively  (cf. 
Singh  and  Singh,  J.C.S.,  1920,  117,  1601);  1-  and 
dl-pp' -diphcnylaminebisiminocamphors,  m.  p.  212 — 
213°,  —  130S0°  in  ethyl  alcohol,  -11690°  in 

chloroform,  and  m.  p.  144 — 145°  (cf.  Singh,  Singh, 
and  Lai,  J.C.S.,  1921,  119,  1975),  (d-  and  1  -acetyl- 
pp'-diphenylaminebi.iiminocamphors,  m.  p.  227°, 
4; 4520°  in  benzene,  ±3443°  in  methyl  alcohol) ; 
d-  and  l-p-iminocamphardiphenylamines,  m.  p.  134 — 
135°,  l/[a]:j?  ±7059°  in  ethyl  alcohol,  ±5308°  in 
benzene  (acetyl  derivatives,  m.  p.  163 — 164°,  A/[aJ,‘) 
±2368°  in  benzene,  ±1869°  in  methyl  alcohol;  also 
of  the  dl -compound,  m.  p.  153 — 154°) ;  d-  and 
l-p-aminocamphordiphenylamincs,  m.  p.  121 — 122°, 
31  [a},“  ±250°  in  benzene,  ±136°  in  pyridine  (diacetyl 
derivatives,  m. p.  190 — 191°,  31  [a]“  ±284°  in  benzene, 
±125°  in  pyridine),  d 1-compound,  m.  p.  93 — 94° 
(monoacetyl  derivative,  m.  p.  175 — 176°) ;  d-  and 
l-pp'-diphenylmctlianebisiminocampliors,  m.  p.  203 — 
204°,  3l[ a]35  ±4530°  in  pyridine,  ±3966°  in  methyl 
alcohol,  dl -compound,  in.  p.  200 — 201°;  d-  and 
l-pp'-diphenylmetkanebisaminocamphors,  m.  p.  182°, 
3I[aJi)  ±490°  in  benzene,  ±250°  in  pyridine,  dl-ct»»- 
pound,  m.  p.  164 — 165°.  Observations  of  the 
molecular  rotations  are  also  made  for  the  yellow  and 
green  mercury  lines,  where  possible  in  chloroform, 
benzene,  acetone,  pyridine,  and  ethyl  and  methyl 
alcohols.  (Tho  highest  and  lowest  mean  values  for 
the  sodium  D  line  are  quoted  above.)  Within  the 
limits  of  experimental  error  they'  are  equal  and 
opposite  for  the  optical  isomeridcs,  no  discrepancy' 
being  observed  even  in  the  highest  values.  They  are 
not  parallel  to  the  dielectric  constant  of  the  solvent, 
and  there  is  no  constancy'  of  behaviour  in  this  respect 
from  case  to  case.  Mo  connexion  exists  between  the 
number  of  aw-carbon  atoms  and  the  type  of  rotatory' 
dispersion  exhibited,  but  the  values  of  the  molecular 
rotation  are  closely  related  to  the  length  and  compact¬ 
ness  of  the  conjugated  system.  H.  A.  Piggott. 
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Higher  terpene  compounds.  XLI.  Con¬ 
stitution  of  santonin.  L.  Ruzicka  and  E.  Eichen- 
berger  (Helv.  Chim.  Acta.  1930,  13,  1117 — 1124). — 
Catalytic  reduction  (platinum  oxide)  of  santonin  in 
presence  of  acetic  acid  affords  hexahydrosantonin, 
in.  p.  210 — 211°,  dehydrogenated  by  selenium  at 
240 — 320°  to  l-methyl-7-ethylnaphthaIene.  The 
formation  of  this  supports  the  formula  proposed  for 
santonin  by  Clemo,  Haworth,  and  Walton  (this  vol., 
919).  Oxidation  experiments,  details  of  which  are  to 
be  published  (cf.  Angeli  and  Marino,  A.,  1907,  i,  321 ; 
1908,  i,  543 ;  Bargellini  and  Gialdini,  A.,  190S,  i, 
345),  also  support  the  above-mentioned  formula. 

[With  H.  Ramondt  and  A.  Wick.] — The  following 
synthesis  of  1  : 4-dimethyl-6-ethylnaphthalene,  a 
possible  dehydrogenation  product  from  santonin 
assuming  that  older  structures  are  correct,  is  described. 
p-Ethylacetophenone  is  converted  by  the  Reformatsky 
reaction  into  ethyl  (3-methyl-p-ethylcinnamate,  b.  p. 
about  160°/12  mm.,  which  is  reduced  by  the  Bouvcault 
method  to  y-p- ethylp he nvlbu tyl  alcohol,  b.  p.  about 
140°/12  mm.  The  chloride,  b.  p.  110 — 11570-5  mm., 
of  y-p-ethylphenylvaleric  acid,  b.  p.  175 — 1S0°/12  mm. 
(obtained  from  the  above  alcohol  by  way  of  the 
bromide  and  cyanide),  is  converted  by  treatment 
with  aluminium  chloride  into  4-keto-l-methvl-6-ethyl- 
1:2:3:  4-tetrahydronaphthalene,  b.  p.  130 — 135° /0-7 
mm.  This  is  treated  with  magnesium  methyl  iodide, 
water  is  eliminated  from  the  carbinol  by  distillation,  and 
the  resulting  dihydronaphthalene  dehydrogenated  by 
selenium  at  2S0 — 300°  to  1  :  4-dimethy-l-6-ethyl- 
naphthalene,  b.  p.  about  155° /0-5  mm.  {picrate ,  m.  p. 
S5°;  unstable  styplinate,  m.  p.  about  175°  after 
sintering  at  74°  and  becoming  colourless  at  120°). 

H.  Burton. 

Action  of  organomagnesium  compounds  on 
furfurylideneacetophenone.  New  furan  ketones. 
N.  N.  Maxim  (Bui.  Soc.  Chim.  Romania.  1930, 12. 24 — 
27).— Phenyl  p-furylvinyl  ketone,  C4H30-CH:CHBz, 
b.  p.  1S0712  mm.,  m.  p.  40°  (Kostanecki  and  Podra- 
janski,  A.,  1S96,  i,  688),  reacts  with  the  appro¬ 
priate  Grignard  reagent  to  form  saturated  ketones  of 
the  type  C4H30-CHR-CH2Bz,  and  thus  are  obtained  : 
phenyl  $-furyl-n-propyl  “ketone ,  b.  p.  17S°/30  mm. 
{semicarbazone,  m.  p.  140 — 141°);  phenyl  p-furyl- 11- 
butyl  ketone,  b.  p.  173712  mm.  ( semicarbazone ,  m.  p. 
119 — 120°),  and  phenyl  $-phenyl-$-furyl-\\-propyl 
ketone,  b.  p.  219°/12  mm.,  m.  p.  70°  {oxime,  m.  p. 
90°).  J.  W.  Baker. 

Preparation  of  ketones  containing  the  furan 
nucleus.  N.  N.  Maxim  (Bui.  Soc.  Chim.  Romania, 
1930,  12,  33 — 35). — The  diethylamide,  b.  p.  140°/20 
mm.,  m.  p.  23°  (prepared  by  the  action  of  diethylamine 
on  the  acid  chloride  in  benzene),  of  pyromucic  acid, 
reacts  with  the  appropriate  magnesium  alkvl  halide  to 
give  furyl  ethyl  ketone  {semicarbazone,  m.  p.  190°)  and 
furyl  n-propyl  ketone  {semicarbazone,  m.  p.  1S9°) 
identical  with  specimens  prepared  by  the  method  of 
Asahina  and  Murayama  (A.,  1915,  i,  429). 

J.  W.  Baker. 

Constitution  of  hydrangenol  and  phyllodulcin. 
III.  Synthesis  of  hydrangenol.  Y.  Asahina  and 
J.  Asano  (Ber.,  1930,  63.  [B],  2059—2063).— 
3-Nitrophthalic  acid  is  converted  into  3-hydroxy- 


phthalic  acid,  which  with  methyl  iodide  and  silver 
oxide  in  anhydrous  ether  affords  methyl  3-methoxy- 
phthalate.  Hydrolysis  of  the  ester  yields  3-metkoxy- 
phthalic  acid,  from  which  the  anhydride,  m.  p.  160°, 
is  obtained  by  means  of  acetyl  chloride  and  acetic 
anhydride.  3  -  Methoxyphthalic  anhydride  and 
p-methoxyphenylacetic  acid  in  presence  of  anhydrous 
sodium  acetate  afford  7  : 4 ' -dimethoxybcnzijlidene- 
phthalide,  m.  p.  1S3°,  in  small  yield,  reduced  by- sodium 
amalgam  to  7  :  4' -d imethoxybe n zylphlhal id e ,  m.  p.  10S:. 
If  the  last-named  substance  is  dissolved  in  hot  methyl- 
alcoholic  potassium  hydroxide,  the  solution  evapor¬ 
ated  to  dryness,  and  the  residue  heated  at  200°  in  a 
vacuum,  methyl  and  water  are  lost  with  formation 
of  3-hydroxy-4'-methoxystilbene-2-carboxylic  acid, 
m.  p.  about  150°,  identical  with  hydrangeaic  acid 
monomethyl  ether  and  transformed  by  diazomethane 
into  the  dimethyl  ether,  m.  p.  108°.  The  acid  passes 
at  1S0°  into  hydrangenol  methyl  ether  [S-hydroxv- 
4'-methoxy-3-phenyl-3  : 4-dihydroisocoumarin],  m.  p. 
123°.  Treatment  of  hydrangeaic  acid  monomethyl 
ether  with  potassium  hydroxide  in  a  vacuum  at 
220 — 230°  gives  a  mixture  of  unchanged  material  and 
hydrangeaic  acid  [3 : 4'-dihydroxystilbene-2-carb. 
oxylic  acid],  which  is  transformed  at  ISO0  into 
hydrangenol  [S  :  4'-dihydroxy-3-phenyl-3  : 4-dihydro- 
isocoumarin],  m.  p.  1S1°.  H.  Wren. 

Anthocyan  and  anthocyanidin.  III.  Methyl- 
ation  product  of  malvin.  K.  Kondo  (J.  Pharm. 
Soc.  Japan,  1930,  50,  452 — 454). — Methylation  of 
malvin,  isolated  as  the  compound  C27H2SO15Cl(0Me)2, 
with  methyl  sulphate  afforded  the  compound 
C2-H2309Cl(0Me)o,  which  on  hydrolysis  gave  methyl- 
malvidin,  C15HsOCl(OH)2(OMe)4,  corresponding  with 
the  mcthylanthocyanidin  obtained  by  the  methyl¬ 
ation  of  althaein.  Chemical  Abstracts. 

Plant  colouring  matters.  XXIV.  Colouring 
matter  of  wild  and  cultivated  blackberry.  P. 
Karrer  and  B.  Pieper  (Helv.  Chim.  Acta,  1930, 
13,  1067 — 1070). — The  colouring  matter  of  both 
fruits  is  a  cyanidin  monoglucoside.  The  anthocyanin 
is  identical  (or  isomeric)  with  chrysanthemin 
(Robinson  and  Willstatter,  A.,  1929,  192)  in  all 
properties  except  the  crystalline  form.  Details  are 
given  for  the  extraction  of  the  colouring  matter  with 
2%  methyl-alcoholic  hydrochloric  acid,  whereby-  the 
chloride,  C21H2iOnCl,  is  obtained;  purification  is 
effected  through  the  picrate.  H.  Burton. 

Fluoran  from  copper  pbtbalate.  J.  B.  Ekeley 
and  I.  H.  Mattison  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3003 — 3004). — Careful  dry  distillation  of  copper 
phthalate  at  temperatures  between  300°  and  a  dul 
red  heat  (cf.  A.,  1917,  i,  338)  yields  up  to  91-5%  °‘ 
the  theoretical  y-ield  of  fluoran.  Copper  tetrachloro- 
phthalate  gives  a  similar  distillate,  which  does  not, 
however,  yield  satisfactory-  analytical  figures  for  a 
dodecachlorofluoran.  H.  E.  F.  Notton. 

Pyrrolenitriles  and  their  transformations.  H- 
Fischer  and  P.  Rothemund  (Ber.,  1930,  63,  [B], 
2249 — 2257). — Ethy-1  3-cyano-2  :  4-dimethylpyrrole-5- 
earboxy-late  is  hydrolysed  by-  aqueous  sodium  hydr¬ 
oxide  to  3-cyano-2  :  i-dhnethyljryrrole-5-carboxylic  acid, 
m.  p.  250°,  which  passes  into  3-cyano-2  : 4-d imetn’jl- 
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pyrrole,  m.  p.  107°,  when  heated  in  a  vacuum  at  150°. 
Ethyl  acetoaeetate  in  glacial  acetic  acid  is  treated 
with  sodium  nitrite,  and  to  the  product  acetoacet- 
amide  and  zinc  dust  are  added,  thus  yielding  ethyl 

i-carbamyl-2  : 4-dimethylpyrrole-5-carboxylate,  m.  p. 
173°,  transformed  by  acetic  anhydride  and  anhydrous 
sodium  acetate  into  ethyl  3-cyano-2  : 4-dimethyl- 
pyrrole-5-carbo.\yIatc,  m.  p.  173°.  3-Cyano-2 : 4- 
dimethylpyrrole  is  converted  by  formaldehyde  and  a 
little  concentrated  hydrochloric  acid  into  4 :  4 '-di- 
cyano  -  3  :  3' :  5  :  5'  -  telrametkylpyrromethane.  With 
hydrobromic  acid  (d  1-49)  and  formic  acid  it  gives 
4  :  4  -dicyano-3  :  3'  :  5  :  5'  -  tetramethylpyrromethene 
hydrobromide,  m.  p.  242°  (decomp.);  the  correspond¬ 
ing  hydrochloride,  m,  p.  225°  (decomp.),  is  analogously 
prepared.  4:4'-  Dicyano  -  3  :  3' :  5  :  5'  -  lelramelhyl- 
pyrromelhene,  m.  p.  280°  (decomp.),  gives  the  copper 
salt,  C30H28N8Cu,  cobalt  salt,  CL-H^NgCo,  and  zinc 
salt,  2C30H28N8Zn,Zn(OAc)2,H2O. 

Ethyi  3-cyano-2  : 4-dimethylpyrrole-5-carboxylate 
is  transformed  by  sulphuryl  chloride  in  ether  and 
treatment  of  the  product  with  boiling  water  into 
ethyl  \\-ajano-4-mcthyl-2-hydroxymelhylpyrrolc-5-carb- 
oxylate,  m.  p.  about  195 — 196°  after  softening  and 
darkening  at  145°.  Under  different  conditions,  ethyl 
3 -cyano  -2:4-  ditrichloromelhylpyrrole  -  5  -  carboxylate, 
m.  p.  (indef.)  98°,  is  produced.  Ethyl  3-cyano-2-tri- 
bromomethyl  -  3  -  hydroxymethylpyrrole  •  5  -  carboxylate, 
in.  p.  183°,  is  described. 

3-Cyano-2  :  4-dimethylpyrrole  is  transformed  by 
hydrogen  cyanide  and  hydrogen  chloride  through  the 
inline  hydrochloride  into  H-cyano-2  :  4-dimethylpyrrole- 

2- aldehyde,  m.  p.  223°  {oxime,  m.  p.  206°;  semi- 
earbazone,  gradually  decomposing  above  250°  .without 
melting;  phe nylhydrazone ,  m.  p.  175°).  It  is  con¬ 
verted  by  boiling  acetic  anhydride  and  anhydrous 
potassium  acetate  into  3  :  5-dicyano-2  :  4-dimethyl¬ 
pyrrole,  m.  p.  209°.  Boiling  10%  hydrochloric  acid 
transforms  the  aldehyde  into  4  : 4'-dicyano-3  : 3' :  5 : 5'- 
tetramethylpyrromethene  hydrochloride,  m.  p.  222° 
(decomp.)  (see  above),  whereas  reduction  according 
to  Wolff-Kishner  gives  2:4:  5-trimethylpyrrole  and 

3- cyano-2  :  4  :  5-trimethylpyrrole,  m.  p.  140°. 

3-Cyano-2  : 4-dimethylpyrrole  is  transformed  by 

bromine  in  glacial  acetic  acid  into  o-bromo-5-cyano- 
2 : 4-dimethylpyrrole,  darkening,  without  melting,  at 

3  -  Cyano  -2:4-  dimethylpyrrole  -  5  -  aldehyde  and 
2:3: 4-trimethylpyrrolc  are  converted  by  alcohol 
containing  hydrobromic  acid  into  4 -cyano- 
3  :  5  :  3' :  4' :  5' -penlamelhylpyrromethene  hydrobrom¬ 
ide,  decomp.  230°.  4-Cyano-Z  :  5  :  3' :  o'-tetramethyl- 
4' -ethylpyrromethene  hydrobromide,  m.  p.  241°  after 
darkening  at  190°,  is  derived  from  cryptopyrrole- 
aldehyde  and  3-cyano-2  :  4-dimcthylpyrroIe  or  from 
3-cyano-2  :  4-dimethylpyrrole-5-aldehyde  and  crypto- 
pvrrole.  The  cyanoaldehyde  and  cryptopyrrole- 
carboxylic  acid  afford  4-cyano-Z  :  5  :  3'  :  5 '-lelra- 
■>nelhylpyrromethene-4'  -propionic  acid  hydrobromide, 
m-  p.  240°  (decomp.). 

3-Cyano-2  :  4-dimethylpyrrole  is  not  reduced  by 
'Sodium  and  alcohol.  H.  Wren. 

Dihydropyridine  derivatives  and  pyridones. 
&.  von  Aewers  (Ber.,  1930,  63,  [2?],  2111 — 2119). 


Observations  of  the  dihydropyridine  derivatives  (I 
and  II)  prepared  by  Mumm  (A.,  1924,  i,  83;  1925, 


(R  and  R'=H,  Aik,  o 
Aryl;  X=C02Et) 


i,  965)  _  show  that  these  compounds  exhibit  very 
marked  exaltations  due  to  the  action  of  the  residual 
valency  of  nitrogen  on  the  conjugated  system  and 
that  the  two  types  are  spectroscopically  distinct. 
The  formulas  assigned  by  Mumm  to  the  individual 
compounds  arc  confirmed  and  two  doubtful  sub¬ 
stances  are  shown  to  be  ethyl  1  :  2  :  4  :  4  :  6-penta- 
melhyl- 1  :  4-dihydropyridine-’i  :  5-dicarboxylate  and 
ethyl  4-phenyl-\  :  2  :  4  :  G-tetramethyl-1  :  4 -dihydro- 
pyridine-3  :  5-dicarboxylate.  Examination  of  ethyl 

2- keto-3-acetyl-l  :  4  :  6-trimethyl- 1  :  4-dihydropyrid- 
ine-5-carboxylate  and  ethyl  2-keto-3-acetyl-l  :  6-di- 
methyl-1  :  2-dihydropyridine-5-carboxylate  gives  sur¬ 
prisingly  small  exaltations.  Simple  pyridones  and 
their  derivatives  have  therefore  been  examined.  The 
spectrochemical  constants  of  several  O-ethers  and  of 

3- hydroxypyridine  are  in  accordance  with  expect¬ 
ations,  whereas  those  of  the  X-alkylpyridones  do  not 
harmonise  with  the  carbonyl  or  betaine  structure. 
They'  arc  explicable  on  the  hypothesis  that  a  partial 
neutralisation  of  residual  affinity  takes  place  between 
the  doubly-linked  oxygen  and  the  nitrogen,  but  that 
this  is  not  equal  in  value  to  an  ordinary  linking. 
The  compounds  are  in  a  state  intermediate  between 
those  expressed  by  the  pyridone  and  betaine  struc¬ 
tures.  This  applies  to  free  2 -pyridone,  for  which  an 
equilibrium  between  the  phenolic  and  other  forms 
is  also  possible ;  in  this  case  spectrochemical  evidence 
excludes  only  an  exclusively  phenolic  structure. 

The  spectrochemical  data  for  the  pyrones  do  not 
create  any  necessity  for  modifying  the  usual  structural 
formula;. 

The  following  constants,  inter  alia,  are  recorded  : 
ethyl  s-.V-methyldihydrocoIIidinedicarboxylate,  df5 

1-0214,  nf,3  1-50060;  ethyl  s-l-mcthyI-4-i.sobutyIdi- 
hydro-2 : 6-lutidinedicarboxylate,  <£f®  0-9844,  rift? 

1- 48S16;  ethyl  as-xV-methyldihydrocollidinedicarb- 
oxylate,  df3  1-0977,  aft?  1-55249;  ethyl  as-l-methyl- 

4- cthyldihydro-2  : 6-lutidinedicarboxylate,  df3 1  -0403, 

nJi?  1-52922;  ethyl  ffs-l-methyl-4-isobutyldihydro- 
2  :  6-lutidinedicarboxylate,  df3  1-0483,  1-53593; 

ethyl  s-1  :  2  :  4  :  4  :  6-pentamcthyldihydropyridinc- 
3 : 5-dicarboxylate,  df3  1-061S,  1-51121;  ethyl 

4  -  phenyl  - 1  :  2  :  4  :  6  -  tetramethyldihydropyridine  - 
3 : 5-dicarboxylate,  df3  1-0784,  »}SJ  1-54143;  ethyl 

2- keto-3-acetyl-l  :  4  :  6-trimcthyl-l  :  2-dihydropyrid- 

ine-5-carboxylate,  d\m3  1-1127,"  mJJI’*  1-51716;  ethyl 
2  -  keto  -  3  -  acetyl  -1:6-  dimethyl  -  4-isobutyl-l :  2-di- 
hydropyridine  - 5 -c a r boxy' late  df  -  1-0514,  «£»  1-50009 ; 
2-ethoxypyridine,  d"yz  1-0088,  n)';?  1-49240;  3-ethoxy- 
pyridine,  dj8"  1-0S55,  ?«]!;?  1-01034 ;  4-methoxypyridine, 
df 3 1 -0S02 ,  nff  1-51780 ;  4-phenoxypyridine,df  ^  1-0932, 
nfj  1-56457;  l-ethyl-2-pyridone,  df1  1-0861, 
1-55056.  H.  Wren. 

3-Diketones  in  ring- formation.  I.  U.  Basu  (J. 
Indian  Chem.  Soc.,  1930,  7,  481 — 494). — Benzoyl- 
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0-ethylacetone  and  0-methylbenzoylacetono  con¬ 
dense  with  alcoholic  sodiocyanoacetamide,  or  with 
cyanoacetamide  under  the  influence  of  diethylamine, 
with  formation  of  3-cyano-6-phenyl-4-methyl-2-pyrid- 
one,  m.  p.  310°,  and  3-cyano-6-methyl-4-phenyl-2- 
pyridone,  m.  p.  275 — 270°,  respectively  (cf.  Issoglio, 
A.,  1905,  i,  609,  who,  however,  describes  the  latter 
in  an  impure  form,  m.  p.  263—264°).  Cyanoacet¬ 
amide,  although  a  lcetonic  reagent,  must  therefore 
react  primarily  with  these  O-ethers  according  to  the 
-Michael  reaction,  for  an  aldol  condensation  would 
lead  to  a  reversal  of  the  products.  Benzoylacetone 
itself  gives  a  mixture  of  the  two  (cf.  Bardhan,  A., 
1929,  1462).  Confirmation  of  this  view  is  afforded 
by  the  condensation  of  the  ketonic  and  enolic 
forms  of  aa-dibenzoylethane  (Dieckmann,  A.,  1922, 
i,  1020)  with  cyanoacetamide,  both  of  these  yielding 
3-cy«?io-4  :  G-diphenyl-5-methyl-2-pyrid-07ie,m.p.  304 — 
305°,  hydrolysed  by  80%  sulphuric  acid  into  4 : 6- 
diidtenyl-S-meOiyl-Z-pyridone,  m.  p.  263 — 264°.  Di- 
benzoylmcthane  itself  gives  S-cyano-4-. :  G-dijjhenyl- 
2-pyridone,  m.  p.  318—320°,  hydrolysed  by  S0% 
sulphuric  acid  to  4 : 0-diphenyl-2-pyridone.  The 
condensation  of  cyanoacetamide  with  acetylacetone 
could  not  be  effected  under  acid  conditions,  but 
condensation  under  the  usual  variety  of  conditions 
gives  3-cyano-4  :  6-dimethyl-2-pyridone.  The  sodium 
salt  of  this  compound,  the  initial  product  when  the 
reaction  is  carried  out  with  sodiocyanoacetamide  in 
benzene  suspension,  gives  with  methyl  iodide  and 
methyl  alcohol  Z-cyano-1  : 4  :  6-trimethyl-2-pyridone, 
in.  p.  203 — 204° ;  this  also  results  from  the  condens¬ 
ation  of  cyanoacetmethylamide,  m.  p.  104°  (prepared 
from  ethyl  cyanoacetate  and  methylamine),  under 
the  influence  of  piperidine  or  sodium  ethoxidc;  the 
sodium  is  therefore  attached  direct  to  nitrogen.  The 
sodium  compound  from  acetylacetone  and  sodio- 
cyanoacetmethylamide  in  benzene  gives  on  metlivl- 
ation  3-cyano-l  :  4  :  5  :  6 - tetrametliyl-2-pyruhne ,  in.  p. 
1S0°,  also  obtained  from  aa-diacetylethane  and 
cyanoacetmethylamide;  in  this  case,  therefore,  the 
sodium  must  be  attached  to  tho  carbon  atom  in 
the  5-position.  aa-Diacetylethane  with  cyanoacet¬ 
amide  gives  the  known  3-cyano-4  :  5  :  6-trimethyl- 

2- pyridone,  m.  p.  305 — 306°.  Ethyl  acetylpyruvate 
condenses  with  sodiocyanoacetamide  in  suspension  in 
benzene  to  give  the  yellow  sodium  salt  of  ethyl 

3- cyano-6-methyl-2-pyridone-4-carboxylate  (cf.  Bard¬ 

han,  loc.  cit.) ;  from  the  free  ester  G-methyl-2-pyridone- 
i-carboxylic  acid,  m.  p.  above  325°,  (+1H20),  m.  p. 
225 — 226°  (very  rapidly  heated).  The  condensation 
of  ethyl  cyriohexanone-2-oxalate  with  cyanoacetamide 
gives  a  compound  which  by  analogy  with  the  pre¬ 
vious  condensation  is  regarded  as  ethyl  3 -cyano- 
5:6:7:  S-tetrahydro-2-quitiolcme-4:-carboxylale,  m.  p. 
214 — 215°,  hydrolysed  by  fuming  hydrochloric  acid 
at  170 — 180°  to  5:6:7:  S-tetralnjdro-2-quinolone-4:- 
carboxylic  acid,  m.  p.  308°.  H.  A.  Piggott. 

Catalytic  reduction  of  a-picoline  to  pipecoline. 
P.Borissov  (Ber.,  1930, 63,  [B],  227S). — The  reduction 
takes  place  readily  and  almost  quantitatively  in  pres¬ 
ence  of  29%  palladised  asbestos  at  160°.  H.  Wren. 

Dealkylation  of  tertiary  amines  by  organic 
acids.  II.  Nicotine.  J.  yon  Braun  and  K. 


Weissbaoh  (Ber.,  1930,  63,  [B],  2018—2026;  cf. 
this  vol.,  458). — Nicotine  is  attacked  with  some  diffi¬ 
culty  by  boiling  benzoic  acid  yielding  partly  racemised, 
original  material  and  a  non-separable  mixture  of 
benzoylnornicotine  and  benzoylmetanicotine ;  the 
last-named  substance  has  b.  p.  208 — 210°/0d  mm. 
Nicotine  and  boiling  (3-phenylpropionic  acid  afford 
the  [3-plienylpropionyl  derivatives  of  nornicotine  and 
metanicotinc,  Z-^-propionylmelhylamino-a-liydroxy-n- 
butylpyridine,  C5H4N-CH(OH)-[CH2]3-Ni\fe-CO-Et, 
b.  p.  160 — 162°/0-2  mm.  (picrate,  m.  p.  127 — 128°), 
methyl  p-phenylpropionate,  p-phenylpropionmethyl- 
amide,  components  of  high  b.  p.,  and,  apparently, 
free  meta-  and  nor-nicotine.  The  fraction  of  the 
roduct  mainly  composed  of  the  (3-phcnylpropionyl 
erivatives  of  nor-  and  meta-nicotine  is  treated  with 
fuming  hydrobromic  acid  at  150—160°,  whereby 
metanicotinc  is  converted  into  the  unstable  3-S- 
brom.o-S-methylamino-?i-butylpyridine  (the  corre¬ 
sponding  chloro-compound  is  more  stable),  whereas 
nornicotine  remains  unaffected.  The  product  is 
treated  with  hot  water  followed  by  ether  into  which 
the  nornicotine  passes,  leaving  an  undissolved  mix¬ 
ture  of  hydrobromides  formed  by  intra-  and  extra- 
molecular  loss  of  hydrogen  bromide  from  the  bromo- 
compound  described  above.  Nornicotine  has  b.  p. 
266 — 267°/atmos.  pressure,  139 — 140°/12  mm.,  d\* 
1-044,  [a]0 .  about  —  5-5°  (the  product  is  partly 
racemised  during  the  reaction).  Contrary  to  M.  and 
M.  Polonovski  (A.,  1927,  785)  it  does  not  become 
brown  or  resinify  when  exposed  to  air.  The  picrate, 
m.  p.  1.88 — 190°,  picrolonate,  m.  p.  239 — 240°,  not 
crystalline  hydrochloride,  chloroplatinate,  decomp.  295° 
after  darkening  at  270°,  and  chloroaurate,  m.  p.  217°, 
are  described.  Nitrosonornicotme,  b.  p.  190 — 192°/ 
0-5  mm.,  gives  a  non-crystalline  picrate,  hydrochloride, 
and  chloroaurate ,  a  chloroplatinate,  m.  p.  190°,  and  a 
methiodide,  m.  p.  144° ;  it  is  converted  by  concentrated 
hydrochloric  acid  into  nornicotine.  Acetylnornicotine 
has  b.  p.  212 — 214°/12  mm.,  JTaJfJ  —3-24°  in  benzene; 
it  yields  a  picrate,  m.  p.  151  ,  non-crystalline  chloro¬ 
aurate,  chloroplatinate,  decomp.  245°  after  darkening 
at  200°,  and  methiodide,  m.  p.  201°.  Nornicotylcarb- 
amide,  m.  p.  164 — 166°,  from  nornicotine  hydro¬ 
chloride  and  potassium  cyanate,  gives  a  chloroplatin¬ 
ate,  decomp.  270°  after  darkening  at  250°,  and 
a  non-crystalline  picrate.  Phenybiornicotylthiocarb- 
amide  has  m.  p.  171°.  Nornicotine  and  ethyl  iodide 
afford  a  quaternary  iodide  and  N-ethylnornicotine, 
b.  p.  127 — 12S°/12  mm.  (very  hygroscopic  hydro¬ 
chloride;  chloroaurate,  decorflp.  203°;  picrate,  m.  p. 
174 — 176°).  N-Allylnornicotme,  b.  p.  136 — 137 °/ 
12  mm.,  affords  a  picrate,  m.  p.  180 — 1S2°,  chloro¬ 
aurate,  decomp.  145 — 148°,  and  chloroplatinate,  de¬ 
comp.  255°  after  darkening  at  230°.  H.  Wren. 

Syntheses  in  the  indole  group.  VII.  Nitration 
and  bromination  of  indole-3-carboxylic  ester  and 
a  new  synthesis  of  the  dye  of  ancient  purple.  R. 
Majima  and  M.  Kotake  (Ber.,  1930,  63,  [B],  2237-—- 
2245;  cf.  A-,  1925,  i,  1450). — According  to  the  condi¬ 
tions,  the  action  of  ethyl  chlorofonnate  on  magnesium 
indolyl  iodide  yields  ethyl  indole-1  :  3-dicarboxylate, 
m.  p.  102 — 103°,  or  ethyl  indole-3-caxboxylate.  Treat¬ 
ment  of  the  last-named  compound  with  nitric  acid 
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(d  1-4)  in  glacial  acetic  acid  yields  ethyl  G-nitroindole-3- 
carboxylate,  m.  p.  198 — 199°,  accompanied  by  small  and 
varying  amounts  of  two  substances,  m.  p.  273 — 275° 
and  157 — 158°,  respectively.  G-Nilroindole-3-carb- 
oxi/lic  acid,  decomp,  about  275 — 27S°  after  softening 
at  227°,  obtained  by  hydrolysis  of  the  ester,  is  oxid¬ 
ised  by  alkaline  potassium  permanganato  to  4-nitro- 

2- aminobenzoic  acid,  m.  p.  202 — 204°.  Ethyl  G-amino- 
iiMe-3-carboxylate,  m.  p.  149 — 150°  (hydrochloride; 
chloroplat inale),  is  obtained  by  reduction  of  the  nitro- 
estcr  with  stannous  chloride  and  hydrogen  chloride 
in  glacial  acetic  acid.  6-Nitroindole-3-carboxylic  acid 
is  decarboxylated  in  quinoline  at  140 — 145°  to 
6-nitroindole,  m.  p.  139 — 140-5°,  reduced  to  the  very 
unstable  G-aminoindole.  which  yields  a  readily  decom¬ 
posed  hydrochloride,  chloroplatinale,  and  picrate. 
Indole-3-aldchyde  and  nitric  acid  (d  1-4)  in  glacial 
acetic  acid  at  the  ordinary  temperature  give  an 
additive  compound,  C9H70N,HN03,  decomp.  94°; 
with  excess  of  nitric  acid  a  vigorous  change  occurs 
at  65 — 70°,  leading  to  the  formation  of  a  nitroindole- 

3- aldchydc,  m.  p.  about  290°  (decomp.).  According 

to  conditions,  bromination  of  ethyl  indole-3-carboxyl- 
ate  in  glacial  acetic  acid  affords  ethyl  G-bromoindole- 
3-carboxylate,  m.  p.  134 — 137°  (corresponding  acid, 
m.  p.  212°),  or  ethyl  5  :  G-dibromoindole-3-carboxylate, 
m.  p.  223 — 225°  (5  :  G-dibromoindole-3-carboxylic  acid, 
m.  p.  255 — 257°;  5  :  G-dibromoindole,  m.  p.  154°). 
Oxidation  of  the  dibromoindolecarboxylic  acid  with 
chromium  trioxidc  in  glacial  acetic  acid  gives  5  :  G-di- 
bromoimtin,  m.  p.  290°,  transformed  by  further 
oxidation  into  4  : 5-dibromo-2-aminobenzoic  acid, 
m.  p.  227 — 22S°  (decomp.),  and  by  distillation  with 
solid  potassium  hydroxide  into  3  :  4-dibromoaniline. 
G-Bromoindole-3-carboxylic  acid,  when  similarly 
oxidised,  is  converted  into  6 -bromoisatin,  m.  p.  256— 
258°.  When  treated  with  ozone  in  alkaline  solution, 
the  acid  affords  6 : 6'-dibromoindigotin  (antique 
purple).  5  :  5' :  6' :  C'-Tetrabromoindigotin  is  pre¬ 
pared  similarly.  H.  Wren. 

Syntheses  in  the  indole  group.  VIII.  Har¬ 
man  and  harmin.  S.  Akabori  and  K.  Saito  (Ber., 
1930,  63,  [B],  2245— 2248)  ,—3-p-Aminoethylindole 
is  converted  by  acetaldehyde  in  presence  of  dilute 
sulphuric  acid  into  tetrahydroharman,  m.  p.  179 — 
1S0°  (chloroplatinate),  transformed  by  maleic  acid  and 
palladium-black  in  boiling  water  into  harman,  m.  p. 
235—236°.  Magnesium  6-methoxyindolyl  iodide  and 
ckloroacetonitrile  yield  6  -  metlioxy  -  3  -cyanomethyl- 
indole,  m.  p.  113 — 114°,  reduced  by  sodium  in  boiling 
ethyl  alcohol  to  G-methoxy-3-$-a minoethyl indole ,  m.  p. 
142-5— 143-5°.  Treatment  of  the  amine  with  acet¬ 
aldehyde  gives  tetrahydroharmin,  m.  p.  196 — 196-5°, 
dehydrogenated  to  harmin,  m.  p.  259 — 259-5°. 

H.  Wren. 

Modification  of  the  Skraup  synthesis  of  quinol- 
ine.  E.  W.  Cohn  (J.  Amer.  Clicm.  Soc.,  1930,  52, 
3685— 36SS).— The  violence  of  the  reaction  of  the 
ferrous  sulphate  modification  (Clarke  and  Davis, 
“  Organic  Syntheses,”  1922,  2,  79)  of  the  Skraup 
reaction  is  diminished  by  the  addition  of  boric  acid  and 
the  yield  of  quinoline  is  improved.  H.  Burton. 

Action  of  sulphurous  acid  and  its  salts  on 
quinoline  derivatives.  N.  N.  Voroshcov  and 


J.  M.  Kogan  (Ber.,  1930,  63,  [£],  2354— 2362).— A 
mixture  of  quinoline  and  water  is  saturated  with 
sulphur  dioxido  and  gently  warmed  until  the  oily 
layer  disappears.  Yellow  crystals,  C9H7N,S02,  m.  p. 
86 — 81°,  separate  from  the  cold  solution  which 
are  decomposed  by  hot  water,  dilute  acids,  or 
alkalis.  The  compound  is  also  obtained  by  use  of 
sodium  hydrogen  sulphite  solution.  Analogous  treat¬ 
ments  of  8-hydroxyquinoline  afford  the  compound 
CgH-OgNS,  m.  p.  127 — 129°.  Benzcneazo-S-hydroxy- 
quinoline  yields  an  apparently  analogous,  orange 
compound,  p  -  Sulphonylbenzoneazo  -  8  -  hydroxy  - 

N  .-vrcr.ri  rr  .on  quinolino  and  aqueous 
N  sodium  hydrogen  sulphite 

j|  \  yield  tho  substance  I,  which 

1!  'J  (I.)  decomposes  into  its  com¬ 

ponents  iu  aqueous  solu- 
(iTi  n.on  tion  in  a  degree  which 

2"  ‘  increases  with  dilution,  is 

decomposed  by  sodium  hydrogen  carbonate  to  a 
rapidly  increasing  extent  with  increasing  concentration 
of  the  hydrogen  carbonate,  and  is  stabilised  by  the 
addition  of  traces  of  hydrochloric  acid.  It  thus 
appears  completely  analogous  with  the  additive  pro¬ 
duct  from  sodium  hydrogen  sulphite  and  p-sulph- 
onylbenzeneazo-a-naphthol.  H.  Wren. 


2  :  4-Dihydroxydimethoxyquinoline.  Y.  Asa- 
hina  and  S.  Nakanishi  (Ber.,  1930,  63,  [B],  2057 — 
2059). — 6  -  Nitro  -3:4-  dimethoxybenzoyl  chloride, 
ethyl  malonate,  and  sodium  ethoxidc  afford  ethyl 
G-nitro-3  :  i-dimethoxybenzoylmalonate,  converted  by 
tin  and  hydrochloric  acid  in  alcohol  into  2  : 4-di- 
hydroxy- 6  :  7 -dimethoxy quinoline,  not  molten  below 
320°  [nitroso-derivative,  m.  p.  about  266°  (decomp.)]. 
Similarly,  ethyl  2-nitro-3  :  i-dimethoxybenzoylmalonate, 
m.  p.  108—110°,  affords  2  :  A-dihydroxy-1  :  8-di- 
methoxyquinoline,  m.  p.  250°  (vn'froso-derivative, 
decomp.  248°),  identical  with  the  product  derived 
from  skimmianic  acid  (this  vol.,  1454).  H.  Wren. 

Quinoline  compounds.  I.  U.  N.  Brahmachari 
and  T-  Bhattacharjee  (J.  Indian  Chem.  Soc.,  1930, 
7,  527 — 530). — The  following  were  prepared  by 
condensation  of  the  appropriate  quinaldine  derivative 
with  p-dimethylaminobenzaldehyde :  2-p-dimethyl- 
aminostyrylquinolino,  m.  p.  1 75°  (cf.  Noelting  and 
Witte,  A.,  1906,  i,  886) ;  6 -methyl-,  m.  p.  199°, 
6 -hydroxy-,  m.  p.  above  240°,  6 -ethoxy-,  m.  p.  212°, 
and  G-methoxy-2-p-dimethylaminostyrylquinoline,  m.  p. 
202°.  Quinoline  -  6  -  aminoacetamide,  m.  p.  197°; 
quinoline-8-aminoacetamide,  m.  p.  183°,  6 -ethoxy- 
quinoline  -  8  -  aminoacetamide,  m.  p.  235°,  and 
G-methoxyquuioline-8-aminoacetamide,  m.  p.  226°, 
were  obtained  by  interaction  of  the  appropriate 
aminoquinoline  and  chloroacetamide. 

H.  A.  PlGGOTT. 

Indoquinoline  derivatives.  G.  Singh  and  J.  N. 
Ray  (J.  Indian  Chem.  Soc.,  1930,  7,  637 — 645). — 
o-Nitrobenzaldehyde  condenses  with  a-hydrindone  in 
presence  of  acetic  anhydride,  forming  2-o-nilro- 
benzylidene-l-hydrindone,  m.  p.  167°,  reduced  by  zinc 
dust  and  acetic  acid  to  indoquinoline  (hydrochloride, 
m.  p.  170 — 175°)  (cf.  Armit  and  Robinson,  J.C.S., 
1922,  121,  828;  A.,  1925,  i,  1170).  2-6'-Nitro- 
3' :  4'-methylenedioxybenzylidenc-l-hydrindone,  m.  p. 
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178°  (lit.  182°),  is  reduced  similarly  in  an  atmosphere 
of  hydrogen  to  7  :  S-methylenedioxyindoquinoline 
[ hydrochloride ,  m.  p.  197°  (deeomp.)  after  shrinking 
at  194°].  2-G'-Nitro-3'  :  4' -dbnethoxybenzylidene-l- 

hydrindone,  m.  p.  210°,  is  described.  The  o-nitro- 
benzylidene,  m.  p.  212°,  G-nilro-3  : 4-methylenedioxy- 
beiizylidene,  m.  p.  232°,  and  6-ni<ro-3  : 4-dimethoxy- 
benzylidene,  m.  p.  250°,  derivatives  of  4  : 5-methyl- 
enedioxy-l-hydrindone  ( ?)  are  reduced  similarly  to 
3  : 4-methylenedioxy -,  m.  p.  202°  after  shrinking  at 
195°,  3:4:7:  8 -dimethylenedioxy-,  m.  p.  283°,  and 
7:8-  dimethoxy  -3:4-  methylenedioxy  -  indoquinolines 
[ hydrochloride ,  m.  p.  257°  (decomp.)  after  shrinking  at 
255°],  respectively.  Similarly,  o-nitrobenzylidene- , 
m.  p.  188°,  G-nilro-3  : 4-methylenedioxybenzylidene-, 
m.  p.  232°,  and  G-nitro-Z  : 4-dimethoxybenzylidenc- , 
m.  p.  237°, -4  : 5-dimethoxy-l-hydrindone  ( I)  give 
3  :  4-dimeihox  y-  [ hydrochloride ,  m.  p.  232°  (decomp.)], 
3  :  4 -dimethoxy -7  :  8  methylenedioxy-  [hydrochloride, 
m.  p.  270°  (decomp.)],  and  3:4:7:  8 -tetramethoxy- 
indoquinolines  [hydrochloride,  m.  p.  235°  (decomp.)]. 
When  the  above  reductions  are  carried  out  in  presence 
of  air,  fluorescent  solutions  are  often  formed  as 
intermediates ;  the  fluorescence  is  ascribed  to 
oxidation  (dehydrogenation)  of  the  methylene  group 
in  the  indoquinoline. 

Deoxybenzoin  and  o-nitrobenzaldehyde  condense 
in  presence  of  alcoholic  potassium  hydroxide  solution, 
forming  a  mixture  of  a  compound,  m.  p.  110°,  and 
o -nitrobenzylidenedeoxybenzoin,  m.  p.  210°;  the  latter 
could  not  be  reduced.  H.  Burton. 

Synthesis  of  isomdenoquinolines.  I.  G.  R. 
Clemo  and  H.  J.  Johnson  (J.C.S.,  1930,  2133 — 2138). 
— The  synthesis  of  12  :  IZ-dimetkoxyisoitidenoquinoline 
leads  to  two  forms,  light  yellow  and  brownish-red, 
respectively,  both  having  m.  p.  193 — 194°,  and  being 


deposited  together  from  benzene  solution ;  hence,  as 
the  ring  system  is  stable  and  uniplanar,  they  are 
considered  to  be  the  isoinerides  I  and  II. 

4-Keto-l  :  2  :  3  :  4-tetrahydroquinoline  (Clemo  and 
Perkin,  A.,  1924,  i,  1103)  (24-acetyl  derivative,  m.  p. 
94°),  when  condensed  with  veratraldehyde  under  the 
influence  of  hydrogen  chloride  in  acetic  acid,  gives 
4 - keto - 3 -  veratrylidene - 1  :  2  :  3  :  4-tetrahydroquinoline, 
red,  m.  p.  177 — 178°,  readily  converted  by  alcoholic 
sodium  hydroxide  into  the  isomeric  4-hydroxy-Z-hotno- 
veratrylquinoline,  m.  p.  225°,  the  product  of  the  original 
condensation  when  carried  out  in  alcoholic  alkaline 
solution.  The  A7- acetyl  derivative  (above)  interacts 
similarly  to  give  4-keto-l-ace.tyl-Z-homoveralrylidene- 
1:2:3:  4-tetrahydroquinoline,  m.  p.  164°,  reduced  by 
hydrogen  and  pallatised  charcoal  in  acetic  acid  to 
4  -  keto  - 1  -  acetyl  -  3  -  homoveratryl  - 1  :  2  :  3  :  4  -  tetrahydro- 
quinoline,  m.  p.  89°  (oxime,  m.  p.  20S°)  (cf.  Perkin, 
Ray,  and  Robinson,  A.,  1926,  732).  When  heated 
with  80%  sulphuric  acid  at  100°  this  undergoes  ring 
closure  with  elimination  of  water  and  formation  of 
the  isoindenoquinolines  (I  and  II). 


4  -  Hydroxy  -  3  -  homoveratrylquinoline  yields  with 
bromine  in  acetic  acid  the  6'-6rowo-derivative,  m.  p. 
233°,  with  concentrated  sulphuric  acid  the  G’-sulphonic 
acid,  m.  p.  308°  (decomp.),  and  with  phosphoryl 
chloride  4-chloro-3-homoveratrylquinoline,  m.  p.  96° 
[methiodide,  m.  p.  208°  (decomp.);  O'-hromo-deriv- 
ative,  m.  p.  112°;  dii/w/io-derivative,  m.  p.  220° 
(decomp.)].  The  action  of  aluminium  chloride  on 
4-chloro-3-homoveratrylquinoline  and  of  copper  by 
Ullmann’s  method  on  its  6'-bromo-derivative  failed  to 
effect  ring  closure.  H.  A.  Piggott. 

Hydantoins.  XLIX.  New  rearrangement 
leading  to  the  formation  of  4-aminoglyoxaline 
derivatives.  R.  M.  Herbst  and  T.  B.  Johnson 
(J.  Amer.  Chem.  Soe.,  1930,  52,  3676-3680).- 
Benzyl  methyl  ketone,  dry  hydrogen  cyanide,  and 
methylamine  in  alcohol  afford  a  -  methylamino- 
a-benzylpropionitrile,  the  hydrochloride,  m.  p.  106— 
108°  (decomp.)  after  sintering  at  102°,  of  which  reacts 
with  potassium  cyanate  in  acetic  acid,  forming 
a  -  cyano  -  (J  -  phenyl  -  a  -  methylelhylmelhylcarbamide, 
NH2'CO-NMe-CMe(CN)-CH2Ph,  m.  p.  130—131°.  The 
carbamide  is  hydrolysed  by  warm  20%  hydrochloric 
acid  to  5-benzyl-l  :  5 -dimethylhydantoin,  m.  p.  134— 
135°,  and  converted  by  boiling  with  water  for  a  short 
time  into  4-amino-2-keto-5-benzyl-\  :  5-dimethyl- 
2  :  5 -dihydroglyoxaline,  m.  p.  267 — 268°  (decomp.) 
[hydrochloride,  m.  p.  218 — 223°  (decomp.);  picrale, 
m.  p.  226 — 227°  (decomp.)].  Both  these  derivatives 
are  probably  formed  through  the  intermediate 
4-imino-compound,  which  is  either  hydrolysed  or 
tautomerises  according  to  the  acidity  of  the  reaction 
mixture.  All  m.  p.  are  corr.  H.  Burton. 

Action  of  glyoxal  on  carbamide  ;  new  methods 
of  formation  of  hydantoins.  H.  Pauly  and  H. 
Sauter  (Ber.,  1930,  63,  [B],  2063— 2069).— Paracet- 
aldehyde  is  converted  by  aqueous  nitric  acid  contain¬ 
ing  nitrous  fumes  into  glyoxal,  which  after  repeated 
evaporation  with  water  under  diminished  pressure  to 
remove  as  much  acid  as  possible  is  concentrated  to  a 
syrup  and  mixed  with  carbamide  at  the  ordinary 
temperature.  Carbamide  nitrate  and  a  little  glyoxal- 
diureine  are  precipitated ;  the  main  product  is 
glyoxalmonoureinc  [2  -  keto  -4:5-  dihydroxytetra- 
hydroiminazole],  m.  p.  146°  (disodium  compound). 
Interaction  of  glyoxal  and  carbamide  in  the  presence 
of  hydrochloric  acid  (d  1-14)  affords  glyoxaldiureine 
and  a  compound,  C6H10O5N4,3H2O,  m.  p.  95—97° 
(disodium  derivative),  to  which  the  constitution 
gH(OH)-NH-CO-NH 

9H - O - QH  is  assigned  ;  they  are  con- 

NH-CO-NH— — CH-OH 

veniently  separated  from  one  another  by  means  of 
27%  hydrochloric  acid.  Re-examination  of  the  work 
of  Behrend,  Meyer,  and  Rusche  (A.,  1905,  i,  419) 
shows  that  the  product  obtained  was  a  very  impure 
mixture  of  the  compound  CGH10O5N4,3H2O  with 
glyoxaldiureine  and  hvdantoin ;  their  compounds 
C„H18O10N,  and  C20H3GO19N12  should  be  deleted 
from  the  literature.  Glyoxalmonoureine  and  the 
compound  C6H10O5N4,3H2O  are  transformed  hy 
boiling  hydrochloric  acid  into  hydantoin.  Glycxal 
or  its  sulphate  is  converted  by  urethane  in  presence  of 
dilute  hydrochloric  acid  into  glyoxaldicarbelhoxyimidc, 
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[•CH!N-GO.jEt]2,  which  docs  not  melt  when  heated 
and  by  thiocarbamide  into  glyoxaldithioureine, 
p^NH-QH-NHv-,  H.  Wren. 

Pyrazolone  series.  Action  of  semi-  and  thio- 
semi-carbazides  on  ketonic  esters.  III.  S.  C. 
De  and  D.  N.  Dutt  (J.  Indian  Chem.  Soc.,  1930,  7, 
473 — 480). — The  interaction  of  semicarbazide  and 
thiosemicarbazide  with  the  alkylaeetoacetic  esters 
generally  leads  to  the  pyrazolone  from  which  the 
carbamyl  or  thiocarbamyl  group  has  been  eliminated. 
With  ethyl  methylacetoacetate  only  is  there  evidence 
of  the  formation  of  a  semicarbazone  or  thiosemi- 
carbazone.  These  cyclise  when  gently  heated;  in 
other  cases  external  heating  is  needed  for  combination. 
The  following  are  described  :  ethyl  methylacetoacetate- 
thiosetnicarbazone,  m.  p.  192°;  3 : 4-dimethylpyrazol- 
one,  m.  p.  262°  [identical  with  the  product  “  m.  p. 
249°,”  prepared  by  Rothenburg  (A.,  1895,  i,  686) 
from  ethyl  methylacetoacetate  and  hydrazine  hydrate ; 
that  from  methyl  iodide  and  3-methylpyrazolone, 
in.  p.  249°  (foe.  cit,),  is  different,  .and  is  probably 
1  :  3-dimethylpyrazolone] ;  3:4:  4-trimethylpyrazol- 

one,  m.  p.  262 — 263°;  3-methyl-4-etliylpyrazolone 
(Rothenburg,  loc.  cit.),  and  3-methyl-4-elhylpyrazolone- 
l-carboxylamide,  m.  p.  258°. 

Ethyl  oxalacetate  with  semicarbazide  gives  ethyl 
pyrazolone-3-carboxylale,  m.  p.  178°,  and  3 -(o'-keto- 
T  :  2' :  4' -triazolyl) pyrazolone, 

°r  §S-N>C-C<N-Nff  “•  P-  265°>  eth3’>  benzo>’1- 

acetoacetate  gives  ethyl  3-phenyl-5-tnelhylpyrazole-4- 
carboxylale,  m.  p.  232°  (also  with  thiosemicarbazide), 
but  ethyi  acctylacetoacetate  yields  3-methyl- 
pyrazolone  and  ethyl  3  :  5  -  dimethylpyrazole  -  4  - 
carboxylate,  m.  p.  96°,  and  in  addition  with  tliiosemi- 
carbazide  3  -  methylpyrazolone-l-thiocarboxylamide. 
Prom  ethyl  acetosuccinnate  and  semicarbazide  are 
produced  ethyl  2-keto-3-methyltetrahydropyridazine-4- 
carboxylate,  m.  p.  220°  [this  structure  being  assumed 
on  account  of  its  non-identity  with  ethyl  3-methyl- 
pyrazolone-4-acetate  (Curtius,  A.,  1895,  i,  246)],  and 
a  substance,  m.  p.  258°  (decomp.),  of  unknown 
constitution.  H.  A.  Piggott. 

Reduction  potential  of  alloxantins  ;  prepar¬ 
ation  of  alloxans  and  alloxantins.  E.  Bjiemaxn 
and  N.  Berg  (Ber.,  1930,  63,  [B],  2188— 2204).— In 
aqueous  solution,  alloxantin  is  very  considerably 
dissociated  into  dialuric  acid  and  alloxan,  which 
must  necessarily  be  present  in  equivalent  proportion 
in  solutions  of  the  pure  substance  if  no  account  is 
taken  of  the  probable  formation  of  alloxan  anhydride 
in  small  amount.  The  required  potential  is  the 
reversible  reaction,  alloxan  -f  H.  dialuric  acid 
+H20,  which  depends  on  the  pressure  of  the  hydrogen 
and  on  the  logarithm  of  the  ratio  of  the  concentration 
of  alloxan  to  dialuric  acid  in  the  solutions  and  not  on 
the  absolute  values  of  these  concentrations.  Measure¬ 
ments  are  recorded  for  the  chain,  Pt*|quinhydrone, 
0-lAr-sulphuric  acid,  alloxantin  |Pt“  at  18°  and 
25°.  Data  are  recorded  for  alloxantin,  dimethyl-, 
tetramethyl-,  dimethyldiethyl-,  dimet  hjddipropyl  - , 
diethyl-,  and  tetraethyl-alloxantin.  The  values  are 


very  little  affected  by  the  presence  of  substituents, 
the  difference  between  the  maximum  and  minimum 
figures  being  only  0-0069  volt.  Consideration  of  the 
reduction  potentials  shows  that  it  is  impossible  to 
predict  the  course  of  the  reaction  when  attempts  are 
made  to  prepare  “  mixed  alloxantins.” 

Dimethyldiethylalloxantin  is  most  conveniently 
prepared  from  theobromine,  which  is  converted  into 
ethyltheobromine,  m.  p.  163°,  in  64%  yield  when 
treated  with  ethyl  sulphate  and  sodium  hydroxide  at 
80 — 90°.  Gradual  addition  of  potassium  chlorate  is 
made  to  a  solution  of  ethyltheobromine  in  hydro¬ 
chloric  acid  at  50 — 55° .  Excess  of  chlorine  is  removed 
by  sulphur  dioxide,  after  which  the  solution  is  treated 
with  hydrogen  sulphide.  The  dimethyldiethyl¬ 
alloxantin  thus  produced  is  separated  from  admixed 
sulphur  by  treatment  with  boiling  water  in  an 
atmosphere  of  carbon  dioxide,  filtered,  and  the 
alloxantin  is  crystallised  from  the  filtrate. 

Alloxans  are  readily  prepared  by  oxidation  of 
the  requisite  bcnzylidenebarbituric  acids  with  chromic 
acid  in  acetic  acid  containing  a  little  water.  In  some 
cases  the  alloxan  separates  directly  from  the  reaction 
mixture.  When  this  is  not  the  case,  the  dissolved 
alloxan  is  immediately  subjected  to  partial  reduction 
by  stannous  chloride  after  addition  of  water  and 
hydrochloric  acid ;  the  substituted  dialuric  acid  thus 
produced  unites  with  unchanged  substituted  alloxan 
to  give  the  required  substituted  alloxantin.  The 
following  examples  are  cited  :  benzylidenebarbituric 
acid  to  alloxan  monohydrate  in  80%  yield ;  5-benzyl- 
idene-l-methylbarbituric  acid,  m.  p.  220-5 — 222-5°,  to 
1  -methylalloxan  monohydrate-,  5-benzylidene-l  :  3-di- 
metkylbarbituric  acid,  m.  p.  164 — 165°,  to  tetramethyl- 
alloxantin-,  5-benzylidene-l  :  3-diethylbarbituric  acid, 
m.  p.  100 — 100-6°,  to  tctraethylalloxantin. 

H.  Wren. 

Preparation  and  reduction  potential  of  diethyl- 
alloxantin.  E.  Biilmann  and  A.  Klit  (Ber.,  1930, 
63,  [jB],  2205 — 2208). — Ethylcarbamide,  m.  p.  90 — 
92°,  prepared  in  90%  yield  by  the  interaction  of 
ethylamine  and  nitrocarbamide  in  water,  is  converted 
into  ethylbarbituric  acid,  which  affords  5-bcnzylidene- 
l-ethylbarbituric  acid,  m.  p.  189 — 191°,  when  treated 
with  benzaldehyde  in  alcohol.  Oxidation  of  the  acid 
with  chromium  trioxide  in  glacial  acetic  acid  followed 
by  partial  reduction  of  the  product  by  stannous 
chloride  leads  to  the  production  of  1  : 3-diethyl- 
alloxantin  (the  use  of  calcium  chloride  in  the  desicc¬ 
ation  of  alloxantins  should  be  avoided  on  account  of  a 
possible  ammonia  content).  The  reduction  potential 
of  dicthylalloxantin  is  0-3652  and  0-3627  volt  at  18° 
and  25°,  respectively.  H.  Wren. 

Pyrimidines.  CXVI.  Improved  technique  for 
the  syntheses  of  AT-alkyl  derivatives  of  thymine. 
T.  B.  Johnson  (Ber.,  1930,  63,  [B],  1974— 1976).— In 
certain  cases,  pyrimidines  containing  alkoxy-groups 
are  readily  converted  by  heat  or  alkyl  halides  into 
isomerides  in  which  the  alkyl  group  is  attached  to 
nitrogen.  Thus  the  compound 

OMe*G^^^^g^CMe  passes  at  200°  smoothly 
into  1  :  3-dimethylthymine. 

The  work  of  Bachstez  (this  vol.,  781)  is  criticised. 

H.  Wren. 
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Hydrolysis  of  diacetyl-o-diamines.  M.  A. 
Phillips  (J.C.S.,  1930,  1409—1419). — The  view  that 
o-diamines  occur  as  intermediates  in  the  formation  of 
bcnziminazoles  by  hydrolysis  of  diacetyl-o-diamines 
(A.,  1928,  13S1)  is  only  partly  correct.  Quantitative 
investigation  indicates  that  acid  hydrolysis  follows 
tho  courses  :  R,CcH3(NHAc),  (I)  — ^ 

k-c0h3(Nh2)-nhac  (ii)  — >  r-c6h3(nh2)2  (in) 

— %  R-C6H3<^>CMe  (TV),  and  II — >  IV.  The 
stage  I — >11  could  not  be  proved  by  isolation  of  II  in 
tho  hydrolysis  of  4-nitro-l  :  2-diacetamidobenzene, 
but  is  inferred  since  4-  and  5-nitro-2-aminoacet- 
anilides  (II)  behave  with  hot  hydrochloric  acid  in  tho 
same  way.  When  methyl-alcoholic  hydrogen  chloride 
is  used  (removal  of  acetic  acid  as  methyl  acetate)  TV 
arises  directly  from  I  or  II,  and  since  benziminazoles 
(IV)  are  stable  to  hot  concentrated  hydrochloric  acid, 
III  is  also  formed  from  I  or  II.  With  diacetvl- 
o-phenylenediamine  and  hot  hydrochloric  acid  IV  only 
was  found,  oven  with  limited  hydrolysis ;  using  methyl- 
alcoholic  hydrogen  chloride  at  160°,  IVA'-dimethyl 
o-phenylencdiamine,  m.  p.  34°,  was  obtained  without 
detectable  amounts  of  IV. 

Alkaline  hydrolysis  of  nitrodiacetyl-o-diamines 
follows  the  above  scheme ;  with  diacetyl-o-phenylenc- 
diamine  and  25%  sodium  hydroxide  IV  only  could 
be  detected.  Reduction  of  2 : 4-dinitroacetanilide 
with  6%  ammonium  sulphide  gives  4-nitro-2-amino- 
acetanilide,  m.  p.  205°,  and  5-nitro-2-methylbenzimin- 
azole,  m.  p.  221°,  also  obtained  together  with  5-nitro- 

2-aminoacetdnilide,  m.  p.  195°,  from  4-nitro-l  :  2-di- 
aminobenzene  by  mono-acetylation  in  acetic  acid. 
Since  the  solution  is  alkaline  in  the  former  and  acid 
in  tho  latter  case,  the  cyclic  product  appears  to  arise 
directly  from  the  initial  material.  Similarly,  by 
treatment  with  methyl-alcoholic  hydrogen  chloride 
4-nitro-2-acetamidomethylanilino  gives  5-nitro-l  :  2- 
dimethylbenziminazole  and  4-nitro-2-aminomethyl- 
aniline,  both  formed  independently  from  the  initial 
material. 

When  nitrated  with  potassium  nitrate  and  sulphuric 
acid  at  0 — 5°,  5(or  6)-acetamido-2-methylbenziminazole 
gives  5(or  G)-nitro-G(or  5)-acetamido-2-melhylbenz - 
iminazole,  m.  p.  235°,  in  70%  yield,  reduced  by  iron 
and  acetic  acid  to  5(or  6)-amino-6(or  5)-acetamido- 
2-methylbenziminazole,  m.  p.  above  300°  [dihydro¬ 
chloride  ;  triazole,  m.  p.  above  300° ;  acetyl  derivative, 
m.  p.  above  300°  (cf.  lit.)].  1:2: 4-Triacetamido- 
benzene  similarly  gives  65%  of  5-nitro-l  :  2  :  4 -tri- 
acetamidobenzene,  m.  p.  261°,  hydrolysed  to  5-nitro- 
1:2:  4-triaminobenzene,  m.  p.  210°,  together  with 
5(or  6)-nitro-6(or  5)-amino-2-methylbenziminazole, 
m.  p.  292°,  also  obtained  by  hydrolysis  of  its  acetyl 
derivative,  from  5-nitro-l  :  2  :  4-triacetamidobenzeno 
and  hydrochloric  acid,  and  from  5-nitro-l  :  2  :  4-tri¬ 
aminobenzene  with  acetic  anhydride  and  hot  mineral 
acid;  the  hydrochloride  by  reduction  with  tin  and 
5iV-hydrochlorio  acid  gives  70%  of  5 : 6-diamino- 
2-methylbenziminazole  dihydrochloride ;  the  correspond¬ 
ing  triazole  melts  above  300°.  By  treatment  with 
boiling  alcohol,  diazotised  5(or  6)-nitro-6(or  5)-amino- 
2-methylbenziminazole  affords  70%  of  5(or  6)-nitro- 
2-methylbenziminazole,  and  by  the  Bart  reaction 
gives  5(or  G)-nitro-2-methylbenziminazole-G(oY  5)- 


arsinic  acid,  m.  p.  above  300°  ( calcium ,  magnesium, 
and  barium  salts),  reduced  by  ferrous  hydroxide  at 
60°  to  give  65%  of  5(or  G)-amino-2-methylbenz- 
iminazole-G[ot  5)-arsinic  acid  ( acetyl  derivative). 
With  tin  and  5Ar-hydroehloric  acid  5-nitro-l  :  2  : 4-tri¬ 
aminobenzene  is  reduced  to  1:2:4:  5-tetra-amino- 
benzene  tetrahydrochloride  (Nietzki  and  Hagenbacb, 
A.,  1887,  i,  476),  converted  by  formic  and  hydro¬ 
chloric  acids,  followed  by  ammonia,  into  a-benzbis- 
iminazole,  m.  p.  above  300°.  With  hot  dilute  acids 
5(or  6)-amino-6(or  5)-acetamido-  and  5 : 6-diacet- 
amido-2-methylbenziminazole  rapidly  give  a-2  :  2'-di- 
methylbenzbisiminazole  (cf.  Nietzki  and  Hagenbach, 
he.  cit.),  also  obtained  from  1:2:4:  5-tetra-amino- 
benzene  or  5  :  6-diamino-2-methylbenziminazole  (Kym 
and  Ratner,  A.,  1913,  i,  102)  by  treatment  with  acetic 
and  hydrochloric  acids.  4-Nitro-2-acetamidometkyl- 
aniline  has  m.  p.  185°.  C.  W.  Shoppee. 

Quinazolines.  I.  Interaction  of  2  : 4-dichloro- 
quinazoline  with  sodium  alkoxides  and  phen- 
oxides  with  the  replacement  of  one  halogen  to 
form  halogen-oxygen  ethers.  N.  A.  Lange,  W.  E. 
Roush,  and  H.  J.  Asbeck  ( J.  Amer.  Chem.  Soc.,  1930, 
52,  3696 — 3702).— Treatment  of  2  :  4-dichloroquin- 
azoline  with  sodium  methoxide  and  ethoxide  solution 
affords  2  : 4-dimethoxy-  and  2  : 4-diethoxy-quin- 
azoline,  m.  p.  55°  (lit.  51°),  respectively.  When  the 
reaction  is  carried  out  in  presence  of  phenol,  2 -chloro- 
4-methoxy -,  m.  p.  99 — 100°,  and  2-chloro-4-ethozy- 
quinazoline  (I),  m.  p.  92°,  are  produced.  If  a  relatively 
large  amount  of  phenol  is  used,  2-chloro-4-phenoxy- 
quinazoline,  m.  p.  121°,  is  also  formed  in  addition  to 
the  alkoxy-derivative.  The  phenoxy-derivative  is 
also  produced  from  the  dichloroquinazoline,  phenol, 
and  sodium  phenoxide,  whilst  with  sodium  ethoxide 
and  resorcinol  a  mixture  of  I  and  2-chloro-i-m- 
hydroxyphenoxyquinazoline,  m.  p.  171 — 172°,  results. 
Reduction  of  I  with  zinc  dust  and  alcoholic  acetic 
acid  or  sodium  and  methyl  alcohol  in  ether  furnishes 
4-ethoxyquinazoline.  Hydrolysis  of  I  or  the  chloro- 
methoxy-compound  with  water  at  100°  (bath)  gives 
2  :  4-dikcto-l  :  2  :  3  :  4-tetrahydroquinazoline.  All 
m.  p.  are  corr.  H.  Burton. 

Syntheses  of  4-carbolines.  E.  Spath  and  E. 
Lederer  (Ber.,  1930,  63,  [B],  2102—2111;  cf.  this 
vol.,  353). — Tryptamine  is  converted  by  propionic 
acid  at  150°  into  the  corresponding  propionyl  com¬ 
pound,  which  suffers  ring  closure  when  gradually 
treated  with  phosphoric  oxide  in  boiling  xylene, 
giving  3-ethyl-5  :  G-dihydro-4-carboline,  m.  p.  172 — 
173°  [picrate,  m.  p.  226°  (decomp.)],  transformed  by 
spongy  palladium  at  170°  into 

3-ethyl-4-carboline  (I),  m.  p.  194— 
195°.  3  -  n  -  Propyl  -5:6-  diliydro  -  4  - 

carboline,  m.  p.  182 — 183°  [picrate, 
m.  p.  231°/  (decomp.)],  3-n -propyl- 

4-carboline,  m.  p.  211 — 212°  ( hydrochloride ),  3-iso- 
propyl- 5  :  G-dihydro-4-carboline,  m.  p.  178 — 179° 
[picrate,  m.  p.  232 — 235°  (decomp.)],  3-isopropyl-i- 
carboline,  m.  p.  162 — 163°,  3-phenyl-5  :  G-dihydro-i- 
carboline,  m.  p.  221—222°  [pier ate, m.  p.  240°  (decomp.)], 
and  Z-phenyl-4-carboline,  m.  p.  246 — 247°,  are 
analogously  prepared.  y-Amino-?t-butaldehyde  di- 
ethylacetal  is  transformed  by  as-phcnylmethyl- 
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hydrazine  in  presence  of  zinc  chloride  at  ,1S0°  into 
the  non-crystalline  1  -methyltryplamme  ( picrate ,  m.  p. 
180 — 1S1°;  carbonate),  transformed  by  successive 
treatment  with  acetic  anhydride  and  phosphoric 
oxide  into  1-methylharmalan,  m.  p.  91 — 92°  [picrate, 
in.  p.  245°  (decomp.)],  converted  into  1-methyl- 
hannan.  The  non-crystalline  1 -methyl -3-ethyl-o  :  G- 
dihydro-i-carboline  [picrate,  m.  p.  195°  (decomp.)], 
and  l-inctliyl-3-ethyl-i-carboline,  m.  p.  124—125°,  are 
described.  From  p-methoxyphcnylhydrazino  and 
•/•amino-?i-butaldchyde  dicthylacetal  by  a  similar 
change  is  obtained  5-melh oxylry plamine,  m.  p.  120 — 
121°  [picrate,  m.  p.  214 — 215°  (decomp.)],  which 
yields  10-methoxyharmcdan,  m.  p.  208 — 209°  [picrate, 
m.  p.  258°  (dccomp.)],  and  IQ-methoxyhannan,  m.  p. 
273 — 274°.  From  o-mcthoxyphcnylhydrazinc  arc 

derived  7 -methoxytryptamine,  m.  p.  135 — 13G°  [picrate, 
in.  p.  21S°  (decomp.)],  1'2-methoxyharmalan,  in.  p. 
182 — 183°,  and  12-methoxyharman,  m.  p.  239 — 240°. 
Formyltryptamine  does  not  afford  5  :  G-dihydro-4- 
carboline  when  heated  with  phosphoric  oxide  in 
xylene,  whereas  traces  of  it  are  formed  in  boiling 
tetrahydronaphthalcne.  Tryptamine  is  transformed 
by  formaldehyde  in  presence  of  dilute  sulphuric  acid, 
extraction  of  the  basified  solution  with  ether,  and 
treatment  of  the  residue  from  the  ethereal  solution 
with  boiling  dilute  sulphuric  acid  into  3  :  4  :  5  :  G- 
tetrahydro-i-carboline,  m.  p.  207 — 208°  (identical  with 
the  product  of  the  reduction  of  4-carboline  with 
sodium  and  amyl  alcohol),  smoothly  dehydrogenated 
by  palladium  sponge  to  4-carboline,  m.  p.  197 — 198°. 
From  1 -methyl tryptamine  are  prepared  1  -methyl- 
3:4:5:  G-letrahydro-i-carboline  and  1  -methyl -i-carb- 
oline,  m.  p.  108 — 109°  [picrate ,  m.  p.  258°  (decomp.)]. 
lG-Methozy-3  : 4  :  5  :  G-tetrahydro-i-carboline,  m.  p. 
223—224°,  and  12,-methoxy-Z  4:5:  G-tetrahydro-i- 
carboline,  m.  p.  217 — 218°  [picrate ,  m.  p.  227 — 229° 
(decomp.)],  are  described.  H.  Wren. 

1-Chlorophenazine.  F.  Wrede  and  O.  Muhl'- 
Roth  (Ber.,  1930, 63,  [B],  1931—1935 ;  cf.  Wrede  and 
Strack,  A.,  1929,  1314).— 3-Chloro-l  :  2-dihydroxy- 
benzene  (modified  method  of  preparation  given)  is 
oxidised  by  silver  oxide  in  anhydrous  ether  to  3-chIoro- 
o-benzoquinone,  which  condenses  with  o-phenylene- 
diamine  in  presence  of  glacial  acetic  acid  with  produc¬ 
tion  of  1-chlorophenazine,  m.  p.  122 — 123°  [cliloro- 
aurate,  m.  p.  about  232°  (decomp.);  cliloroplalinale, 
not  molten  below  295° ;  perchlorate].  The  compound, 
could  not  be  caused  to  react  with  alkali  bromide  or 
iodide  or  ammonia .  With  sodamide  in  xylene  it  yields 
phenazine.  Compounds  almost  free  from  halogen 
are  obtained  by  the  action  of  potassium  sulphide  or 
disulphide.  “  H.  Wren. 

Colour  of  complex  diazoles.  IV.  Constitution 
of  Thiele’s  supposed  o-benzylene-1  : 3-benz- 
iminazole.  M.  V.  Betrabet  and  G.  C.  Chakra- 
varti  (J.  Indian  Chcm.  Soc.,  1930,  7,  495 — 502). 
The  fusion  of  phthalide  with  o-phenylenediamine 
yields,  instead  of  the  expected  o-benzylene-1  : 3- 
benziminazole,  benziminazole  -  2  -  benzyl  -  o  -  phenylene- 
dianiine,  m.  p.  above  300°.  In  boiling  alcoholic 
solution  tho  interaction  gives  o-aminophenylamino- 
niethyl-o'-aminobcnzanilide,m.p.  lG2°(ace<yfderivative, 
m.  p.  135—136°),  which  on  fusion  gives  the  benzimin¬ 


azole  derivative.  o-Phenylcnediamine,  when  con¬ 
densed  with  o - hyd ro xy m e t hy lb e nz o ic  acid  in  the 
presence  of  4AT-hydrochloric  acid  (cf.  Phillips,  A., 
1928, 1381),  gives  benziminazole-2-benzyl-o-phenylene- 
diamine  and  bcnziminazole-2-hydroxymethylbmzcnc, 
m.  p.  237 — 239°.  In  cold  alcoholic  solution  the  product 
is  an  additive  compound  (o' -aminophenylammonium 
o-hydroxymelhylbenzoale  ?),  m.  p.  103 — 104°,  which 
when  boiled  with  alcohol  gives  o-hydroxymethyl-o'- 
aminobenzanilide,  m.  p.  152°,  also  obtained  from 
phthalide  and  o-phenylenediaminc  in  cold  alcoholic 
solution.  o  -  Hydroxymethyl  -  o'  -  aminobenzanilide, 
when  heated  at  180 — 190°  for  a  few  minutes,  gives 
benziminazole-2  -  benzyl  -  o  -  phcnylenediamine  and 
o-benzylene-1  : 3-benziminazole  (I),  m.  p.  185°,  also 
obtained  by  carrying  out  the  dehydration  in  acetic 
anhydride.  The  last  is  oxidised  by  acid  permanganate 
in  benzene-water  to  o-benzoylene-1  :  3-benziminazole. 

The  product,  m.  p.  210°,  obtained  by  Thiele  and 
Falk  (A.,  190G,  i,  750)  from  o-phthalaldehydo  and 
o-phenylenediamine  cannot  therefore  be  I,  in  spite 
of  its  oxidation  to  o-benzoylcne-1  :  3-benziminazole 
(I,  CO  in  place  of  CH2),  and  the  alternative  con¬ 
stitution  II  is  therefore  suggested. 

(I)  CfiH4<^g>C6H4  (II)  C6H4<S>CfiH4 

The  interaction  of  phthalide  and  othylencdiamine 
in  cold  alcoholic  solution  leads  to  o -hydroxymethyl-^- 
aminoethylbenzamide,  m.  p.  179 — 180°,  and  in  boiling 
alcohol  to  dihydroiminazole-2-hydroxyrncthylbcnzene, 
m.  p.  210 — 211°,  which  when  heated  with  acetic 
anhydride  gives  o-benzylenedihydroiminazole,  m.  p. 
152 — 153°.  Like  I,  this  is  oxidised  by  acid  per¬ 
manganate  to  o-benzoylenedihydroiminazole,  m.  p.  229 — 
230°,  the  preparation  of  which  from  phthalic  anhydride 
and  ethylenediamine  is  reported.  H.  A.  Piggott. 

y-Triazines :  synthesis  of  phenylamino- 

hydroxytriazine.  A.  Ostrogovtoh  (Atti  R.  Accad. 
Lincei,  1930,[vi],ll,S43 — 847). — 2  -  Amino-4-hydroxy- 
G -phenyl- 1 : 3  :  5-triazine,  m.  p. 

334 — 335°  (corr.),  first  prepared  by  Elzanowski 
(Diss.,  Fribourg,  189S)  by  the  action  of  nascent 
nitrous  acid  on  benzoguanamine  (diaminophenyl- 
triazine)  in  acetic  acid  solution  and  termed  benzo- 
guanidc,  may  be  readily  obtained  by  the  interaction 
of  benzamidine  hydrochloride  and  guanylcarbamide 
acetate.  This  reaction,  which  gives  rise  also  to  small 
amounts  of  benzonitrile,  acetamide,  and  benzamide, 
is  probably  applicable  to  the  synthesis  of  other  amino- 
hydroxy  triazines.  Whether  prepared  by  this  method 
or  by  that  of  Elzanowski,  aminohydroxyphenyltri- 
azine  crystallises  with  1H20,  and  forms  a  silver  salt 
and  a  picrate,  m.  p.  296—297°  (decomp.).  The 
conversion  of  diaminophenyltriazine  into  the  corre¬ 
sponding  monohydroxy-derivative  may  be  effected  by 
boiling  it  with  aqueous  potassium  hydroxide  and  a 
little  alcohol  until  it  is  dissolved  and  then  at  once 
precipitating  with  acetic  acid.  If  the  action  of  the 
alkali  is  continued,  dihydroxyphenyltriazine  is 
obtained.  T.  H.  Pore. 

Porphyrin  syntheses.  XXX.  Synthesis  of 
some  porphyrins  of  the  setioporphyrin  III  type 
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and  of  a  tetramethyltripropionic  acid  porphin. 
H.  Fischer  and  E.  Jordan  (Z.  physiol.  Chem.,  1930, 
191,  36 — 64;  cf.  this  vol.,  932). — As  starting  point, 
3:4:  3' -trimethyl -4- ethyl- 5  :  5'  -  dibromomethylpyrro  - 
methene  hydrobromide ,  darkens  at  195°,  m.  p.  not  below 
294°,  was  prepared  by  bromination  of  3  :  4  :  5  :  3' :  5'- 
penlaimthyl-A:' -ethylpyrromethene  hydrobromide  (from 
trimethylpyrrole  and  crytopyrrolealdehyde),  m.  p. 
285°  (free  base,  m.  p.  134°).  The  brominated  methene 
hydrobromide  fused  with  succinic  acid  condenses 
with  4  :  4'-dimethyl-5  :  5'-dibromo-3  :  3'-dipropionic 
acid-pyrromethene  hydrobromide  (from  cryptoic 
acid),  yielding  1  :  2  :  3  :  5  :  8  -  pen  tameth  yl-4-eth  yl- 6  :  7- 
dipropionic  acid  porphin,  m.  p.  283°  ( copper  salt,  m.  p. 
364 — 366° ;  iron  complex  salt  gives  a  dimethyl  ester, 
m.  p.  197°).  The  dimethyl  ester,  m.  p.  255°,  furnishes 
a  capper  salt,  m.  p.  214°,  an  iron  complex  salt,  decomp. 
273°,  and  a  silver  complex  salt,  m.  p.  233°.  The  silver 
salts  of  both  ester  and  free  acid  contain  1  atom  of 
silver  to  4  pyrrole  nuclei. 

Hamopyrrole  and  trimethylpyrrolealdehyde  with 
hydrobromic  acid  yield  4  :  5  :  3'  :  4' :  5 ’-pentamethyl- 
3 -cthylpyrromethenc  hydrobromide,  decomp.  255 — 25S°, 
which  on  bromination  forms  3' :  4  :  4’ -trimethyl-3 - 
ethyl -5  :  5'  -  dibromomethylpyrromelhene  hydrobromide. 
The  latter  when  condensed  with  the  methene  from 
brominated  cryptoic  acid  in  fused  succinic  acid  forms 
1  :  3  :  4  :  5  :  8 -pentamethyl  -  2  -  ethyl  -6:7-  dipropionic 
acid  porphin,  m.  p.  385°  ( copper  complex  salt,  m.  p. 
382°).  The  dimethyl  ester,  m.  p.  290°,  forms  a 
copper  complex  salt,  m.  p.  266°,  an  iron  complex 
salt,  m.  p.  277°,  and  a  silver  complex  salt,  m.  p. 
272°. 

3  :  3'  :  4  :  4'  :  5  :  5' -  Hoxamethylpyrromethene 
hydrobromide  was  brominated  to  the  5  : 5 '-dibronw- 
methyl  compound  and  the  latter  condensed  with  the 
cryptoic  acid  methene  in  fused  succinic  acid,  forming 
1  :2:3:4:5:8  -  hexamethyl  -6:7-  dipropionic  acid 
porphin  ( hydrochloride ,  m.  p.  387° ;  iron  complex  salt, 
not  decomp,  below  360°).  The  dimethyl  ester,  m.  p. 
318 — 320°,  yields  a  copper  complex  salt,  m.  p.  297°, 
and  an  iron  complex  salt,  m.  p.  316°. 

5:5'-  Dibromo  -  3  :  3'  :  4  :  4'  -  tetramethylpyrro- 
methene  hydrobromide  and  4  :  3' :  5  :  S'-tetramethyl- 
pyrromethene  hydrobromide  (orpreferably  itsdibromo- 
derivative)  condensed  in  fused  succinic  acid  yield 
1  :  3  :  5  :  6  :  7  :  8-hexamethylporphin,  m.  p.  415 — 420°. 
The  latter  can  be  separated  from  aitioporphyrin  by 
means  of  0-7%  hydrochloric  acid.  With  excess  of 
bromine  in  chloroform  and  acetic  acid  it  gives  an 
octoftrowo-derivative,  m.  p.  410°,  from  which  six 
bromine  atoms  can  be  removed  by  acetone. 

5  :  5'-Dibromo-4  :  4'-dimethylpyrromethene-3  :  3' - 
dipropionic  acid  hydrobromide  and  3  :  3' :  5  :  5'- 
tetramethylpyrromethene-4'-propionic  acid  hydro¬ 
bromide  in  fused  succinic  acid  give  2:3:5:  8 -tetra- 
methyl-4  :  6  :  7 -tripropionic  acid  porphin.  The  tri- 
methyl  ester,  m.  p.  215°,  forms  a  copper  complex  salt, 
m.  p.  233°.  When  heated  with  potassium  ethoxide 
the  tripropionic  acid  was  completely  resistant  under 
conditions  which  yield  phyllo-  and  pyrro-porphyrin 
from  chlorophyll.  J.  H.  Birkinshaw. 

Synthesis  of  porphyrins.  A.  Kirrmann  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  913— 932).— A  lecture. 


Chlorophyll.  XIII.  Mesochlorin  and  oxy- 
mesoporphyrins.  H.  Fischer,  H.  Gerhart,  and 
A.  Rothhaas  (Annalen,  1930, 482, 1 — 24).— Reduction 
of  mesohaemin  or  of  the  complex  iron  salt  of  tetra- 
methylhaematoporphyrin  (but  not  of  mesoporphyrin, 
its  dimethyl  ester,  or  copper  salt)  by  means  of  sodium 
and  amyl  alcohol  (cf.  A.,  1929,  941)  in  an  atmosphere 
of  hydrogen  affords,  besides  by-products  (which  in¬ 
clude  mesohaemin  diamyl  ester,  C44H5C04iST4FeCl),  a 
perhydrochlorin  (not  purified),  oxidised  by  ferric 
chloride  to  mesochlorin  (I),  C34H40(42)O4N4,  m.  p.  above 
300°  (spectrographic  data  given)  [ dimethyl  ester, 
C.aaH^C^Ni,  m.  p.  190 — 191°  (depresses  the  m.  p. 
of  meso-ester  IX)].  In  acid  or  ammoniacal  solution 

I  is  stable  to  air,  but  is  converted  in  boiling  methyl- 
alcoholic  alkali  solution  into  mesoporphyrin  IX 
(identified  as  the  dimethyl  ester) ;  the  complex  iron 
and  copper  salts  of  I  are  very  sensitive  to  oxidation, 
and  on  removal  of  the  metal,  mesoporphyrin  remains. 
Sodium  amalgam  converts  I  into  a  leuco-compound, 
oxidised  to  the  original  substance  and  a  trace  of 
porphyrin  (cf.  acid  VII,  A.,  1929,  941);  hydriodic 
acid  causes  breakdown  of  the  molecule.  Oleum 
(cf.  A.,  1928,  1383)  converts  I,  according  to  the 
experimental  conditions,  into  mesorhodin  or  anhydro- 
mesochlorin,  m.  p.  above  280°,  C34H2803N4  (spectro¬ 
scopically  similar  to  phytoehlorin  e). 

Study  of  the  oxidation  of  aetioporphyrin  (A.,  1927, 
469)  has  been  extended  to  mesoporphyrin.  The 
last-named  with  potassium  persulphate  in  75 — 80% 
sulphuric  acid  affords  in  small  yield  dioxymeso- 
porphyrin  (II),  C34H3?(40)O6N4,  m.  p.  above  275° 
(spectroscopically  similar  to  the  chlorins)  ( iron 
complex  salt;  dimethyl  ester,  from  II  and  methyl- 
alcoholic  hydrogen  chloride,  m.  p.  181 — 182°);  in 
50%  sulphuric  acid  the  reaction  is  more  complex, 
and  three  products  isolated  have  been  only’  character¬ 
ised  spectroscopically.  Reduction  of  II  with  sodium 
amalgam  followed  by  reoxidation,  or  treatment  with 
hydriodic  or  hydrobromic  acid  in  acetic  acid,  yields 
only  a  trace  of  porphyrin,  and  none  is  obtained  by 
the  use  of  methyl-alcoholic  potassium  hydroxide  or 
of  formic  acid.  The  latter  reagent  causes  elimination 
of  an  oxygen  atom  from  II,  with  formation  of  nwno- 
oxymesoporphyrin  (HI),  CMH3805N4  (spectro¬ 

scopically  identical  with  II) ;  the  same  change  is 
effected  also  in  the  following  ways  :  esterification  of 

II  by  means  of  diazomethane  gives  the  dimethyl  ester 

of  III,  m.  p.  188°  ( copper  derivative,  m.  p.  203°) 
(mixture  with  dimethyl  ester  of  II,  210 — 212°) ; 
II  with  copper  acetate  affords  the  complex  copper 
salt  of  III,  m.  p.  278-5°  (the  above  iron  salt  of  II  gives 
unchanged  II  on  decomposition) ;  II  and  its  ester  with 
hvdroxylamine  give  the  corresponding  derivatives  of 
III,  and  C36H43OsN5,  m.  p.  224—225°, 

respectively.  II  contains  1-4  atoms  of  active  hydro¬ 
gen  (Tschugaev) ;  decomposition  of  the  magnesium 
compounds  from  the  determination  yields  two 
substances  differing  in  spectra  from  II  (one  of  these 
possibly  corresponding  with  a  by-product  of  the 
preparation  of  II  in  50%  sulphuric  acid ;  see  above) ; 
the  ester  of  III  gives  an  active  hydrogen  value  of  b 
and  decomposition  of  the  magnesium  compound  in 
this  case  gives  yet  a  further  spectroscopically  distinct 
substance.  Sodium  ethoxide  (sealed  tube)  converts 
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both  II  and  III  into  I ;  the  presence  of  oxygen  in  the 
molecule  thus  has  an  activating  effect  on  the  porphy¬ 
ria  complex  such  as  iron  has  on  the  luemins.  Oxid¬ 
ation  of  I  by  hydrogen  peroxide  gives  not  II,  but  a 
porphyrin  and  a  chlorin-like  substance. 

The  dioxymtioporphyrin,  C32H380„N4  (from 
stioporphyrin  I  and  hydrogen  peroxide  in  sulphuric 
acid),  is  spectroscopically  identical  with  II.  Proto¬ 
porphyrin  is  reduced  by  the  method  of  Busch  (Z. 
angew.  Chem.,  1926,  38,  521)  to  mesoporphyrin. 

R.  Child. 

Oxidation.  III.  Behaviour  of  formyl-, 
acetyl-,  and  benzoyl-thiosemicarbazide  towards 
lead  oxide.  S.  C.  De  (J.  Indian  Chem.  Soc.,  1930, 
7,  651 — 654). — Oxidation  of  acyltliiosemicarbazides, 
0H'CR:N-N:C(NH2)-SH,  with  lead  oxide  in  alcohol 
furnishes  2-amino-5-alkvl(or  aryl)-l  :  3  :  4-oxdiazoles, 

cr:n-n:c-:nh„  ,t,  ‘  .  u, .  .  .  ., 

I  q _ I  2  (I).  Thus,  formylthiosemicarbazide 

gives  2-amino-l  :  3  :  4 -oxdiazole  (I,  R=H),  m.  p.  155°, 
acetylthiosemicarbazide  affords  2  -ambio-o-methyl- 
1:3:  i-oxdiazole  (I,  R=Me),  m.  p.  183°  (acetyl 
derivative,  m.  p.  180°),  and  benzoylthiosemicarbazide 
yields  2-amitio-o-phenyl-l  :  3  :  4 -oxdiazole  (I,  R=Ph), 
in.  p.  245°  (decomp.)  (hydrochloride,  decomp.  175— 
176° ;  acetyl  derivative,  m.  p.  223° ;  benzoyl  derivative, 
tu.  p.  203°).  Treatment  of  the  last-named  amine 
with  nitrous  acid  gives  a  nitrosoaminc,  blackens  at  103°, 
reduced  by  zinc  dust  and  dilute  acetic  acid  to  2-hydr- 
azino-5-phenyl-l  :  3  : 4-oxdiazole.  This  could  be 
isolated  only  as  the  benzylidene  derivative,  m.  p.  243° 
(decomp.),  which  on  hydrolysis  with  dilute  hj'dro- 
chloric  acid  affords  an  unidentified  base,  m.  p.  152° 
(hydrochloride,  m.  p.  208°).  Oxidation  of  2-amino- 
5-phenyl-l  :  3  :  4-oxdiazole  with  aqueous-alcoholic 
calcium  hypochlorite  gives  the  corresponding  azo¬ 
derivative,  m.  p.  329 — 330°,  reduced  by  alcoholic 
ammonium  sulphide  to  the  hydrazo- compound,  m.  p. 
233°.  H.  Burton. 

Dyes  derived  from  2-aminothiazole-4  :  5-di- 
carboxylic  acid.  S.  C.  De  (J.  Indian  Chem.  Soc., 
1930,  7,  617 — 618). — Condensation  products,  all  with 
m.  p.  above  298 — 300°,  are  obtained  from  2-amino- 
thiazole-4 :  o-dicarboxylic  acid  and  the  following 
phenols  at  170 — 200°  in  absence  or  presence  of 
sulphuric  acid  or  zinc  chloride :  pyrocatechol,  phloro- 
glucinol,  orcinol,  wi-aminophenol,  and  m-dimethyl- 
aminophenol.  The  fluorescein,  m.  p.  246°  (teirabromo- 
derivative,  m.  p.  210°),  from  resorcinol  and  the  above 
acid  is  accompanied  by  a  small  amount  of  a  non- 
fluorescent  material.  The  colours  of  alkaline  solutions 
of  the  above  dyes  are  recorded;  these  and  their 
fluorescences  are  similar  to  the  analogous  compounds 
from  citraconic  acid  (Dhar  and  Dutt,  A.,  1927,  969). 

H.  Burton. 

Synthesis  of  thiazole  amines  possessing 
pharmacological  interest.  IV.  W.  S.  Hine- 
gardner  and  T.  B.  Johnson  (J.  Amer.  Chem.  Soc., 
1930,  52,  3724 — 3727). — ‘I-PhenylA-chlorojuethylthi- 
ozole,  b.  p.  155— 156°/4  mm.,  m.  p.  31°,  prepared 
from  s-dichloroacetone  and  thiobenzamide,  and  ethyl 
sodiomalonate  afford  a  mixture  of  ethyl  2-phenyl- 
4- thiazolylmethylmalonate ,  b.  p.  218 — 222°/4 — 5  mm., 
iu.  p.  30—31°  (free  add,  m.  p.  141—142°),  and  ethyl 


di-2-phenyl-4:-thiazolylmethylmalonate,  m.  p.  116°  (free 
acid,  m.  p.  156 — 157°).  Thermal  decomposition  of 
the  above  acids  gives  (3- 2-phenyl-i-thiazolylpropionic 
acid,  m.  p.  83 — 84°  (ethyl  ester,  b.  p.  170 — 171°/3 — 4 
mm.,  m.  p.  42 — 43°;  hydrazide,  m.  p.  142 — 143°; 
azide,  m.  p.  72°),  and  di-2-phenyl-4-thiazolylacetic  acid, 
m.  p.  127 — 128°  [ethyl  ester,  b.  p.  272°/2 — 3  mm., 
m.  p.  61-5 — 62°  (hydrochloride,  m.  p.  91 — 92°) ;  hydr¬ 
azide  hydrochloride,  m.  p.  235 — 238° ;  azide,  m.  p.  80°J, 
respectively.  The  above  azides  are  converted  into 
a-di-$-2"phenyl-4:-ihiazolylethylcarbamide,  m.  p.  176 — 
177°,  and  s-di-(uy-di-2-phenyl-4:-ihiazolylisopropyl)- 
carbamide,  m.  p.  182 — 183°,  respectively,  and  thence 
by  fusion  with  phthalic  anhydride  into  $-2-phenyl- 
i-lkiazolylethylphthalimide,  m.  p.  113 — 114°,  and 
a.y-di-2-j)henyl-4:-thiazohjl\sopropylphthalimidc,  m.  p. 
158 — 159°,  respectively.  These  phthalimides  are 
converted  by  treatment  with  hydrazine  (cf.  Ing  and 
Manske,  A.,  1926,  1132)  into  $-2-phenylA-thiazolyl- 
ethylamine,  b.  p.  146 — 147°/2 — 3  mm.  ( hydrochloride , 
m.  p.  171 — 172°;  dihydrochloride ,  m.  p.  206 — 209°), 
and  a.y-di-2-phenyl-4z-thiazolylisopropylam ine  (h ydro- 
cliloride,  m.  p.  235 — 23S°),  respectively.  These 
amines  are  physiologically  active.  H.  Burton. 

Oxidising  power  of  chloroamines.  J.  Koet- 
SCHET,  P.  Koetschet,  and  P.  Viaud  (Helv.  Chilli. 
Acta,  1930,  13,  587—619:  cf.  A.,  1929,  942). 
— “  Chloraminc-B  ”  and  “  halazone  ”  (p-dichloro- 
amidosulpliobenzoic  acid)  are  more  convenient  than 
“  chloramine-T  ”  as  oxidising  agents,  since  they  do 
not  undergo  autoxidati on.  The  characteristic  action 
of  chloroamines  is  the  oxidation  of  a  terminal  methyl 
group  to  aldehyde.  Oxidation  of  o-nitro-p-toluene- 
sulphonamide  gives  o-nitrobenzaldehyde-p-sulphon- 
amide,  m.  p.  149 — 151°,  in  poor  yield  (the  benzylidene- 
aniline  has  m.  p.  171 — 17T5°,  phenylhydrazone,  m.  p. 
238 — 239°).  p-Kitro-o-toluenesulphonamide  gives 
<li-  p  -nitrobenzaldehyde  -  o  -  sulphonamide  (phen  ylhydr- 
azone,  m.  p.  228°),  and  toluene-2  : 4-disulphonnmide 
gives  benzaldehyde-2  :  4  -  disulphonamide  (phenyl¬ 
hydrazone,  m.  p.  242°).  Toluene  and  o-nitrotoluene 
yield  the  corresponding  aldehydes ;  m-  and  p- xylene 
give  m-  and  p-tolualdehydes.  “  Chloramine-B  ”  and 
“  halazone  ”  give  approximately  equal  yields  when 
used  for  these  reactions  under  the  same  conditions. 
The  following  compounds  have  been  prepared  from 
the  products  of  hydrolysis  of  “  chloramine-T  ”  :  di¬ 
methyl  -  p  -  sulphonamidobenzylidcne  -  p  -  tolylhydrazone, 
m.  p.  160°,  and  -phenylmethylhydrazone,  m.  p.  134 — 
136°;  dimethyl-p-sulphonamidobenzyl  alcohol,  m.  p. 
247 — 248°.  Derivatives  of  the  autoxidation  products 
of  “  o-chloramine-T  ”  (A.,  1929,  943)  are  described, 
viz. ;  \S-dioxy -2-acetyl-,  m.  p.  10S — 109°;  -2-benzoyl-, 
m.  p.  117 — 117-5° ;  -2-phenylsxdphonyl- ,  m.  p.  174 — 
175° ;  and  -2-$-naphthylsulphonyl-2  :  %-dihydro-i(i- 
benzoisothiazole,  m.  p.  214°,  prepared  from  1-S-dioxy- 
2 : 3-dihydro-afi-bcnzomothiazole  by  the  action  of 
sodium  hydroxide  and  boiling  acetic  anhydride  or 
the  corresponding  acid  chloride,  respectively.  The 
phenylmethylhydrazone,  m.  p.  165°,  and  the  p -tolyl¬ 
hydrazone,  m.  p.  207 — 209°,  of  ^-benzaldehyde- 
o-sulphonamide  are  described.  The  instability  of  this 
^-aldehyde  is  due  to  the  occurrence  of  internal 
dehydration  with  formation  of  l-S-dioxy-a3-6e«zoiso- 
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thiazole,  m.  p.  257°,  on  evaporation.  Condensation 
of  the  ^-aldehyde  with  aniline  and  with  dimethyl- 
aniline  occurs  on  warming  the  reactants  in  the 
presence  of  zinc  chloride,  yielding  l-S-dioxy-2  :  3 -di- 
hydro-Z-p-aminophenyl-ai$-benzo\SQthiazole,TQ..  p.  236 — 
237°,  and  l-S-dioxy-2  :  3-dihydro-3-p-dimelhylamino- 
phenyl- u$-benzoisothiazole,  m.  p.  153 — 154°,  respec¬ 
tively.  The  principal  product  of  the  hydrolysis  of 
“  o-chloramine-y,”  the  compound 
S°24VH'N<S>CcH4,  m.  p.  141°  ( loc.cit .), 
has  been  synthesised  by  condensation  of  benzalde- 
hyde-o-sulphonamide  with  the  anhydro-alcohol. 
These  may  be  recovered  in  nearly  theoretical  yield  by 
the  action  of  hot  or  cold  sodium  sulphite  on  the 
product,  which  is  not  attacked  by  cold  sodium 
hydroxide  or  milk  of  lime.  An  acetyl  derivative, 
m.  p.  250 — 254°,  has  been  prepared.  A  structural 
formula  for  the  compound  is  proposed.  Conditions 
under  which  saccharin  may  be  methylated  by  means 
of  dimethylanilino  are  described.  F.  L.  Usher. 

Unsaturation  and  tautomeric  mobility  of 
heterocyclic  compounds.  III.  Effect  of  sub¬ 
stituents  on  mobility  of  the  aminobenzthiazole 
system  and  bromination  of  s-diarylthiocarb- 
amides.  Ultra-violet  absorption  of  mobile  and 
static  semicyclic  amidines  of  the  benzthiazole 
group.  R.  F.  Huxter  and  J.  W.  T.  Jokes  (J.C.S., 
1930,  2190—2213 ;  cf.  this  vol.,  483,  934).— 1-Amino- 
5-methylbenzthiazolo  (1=5^11,  R=Me)  (phenyl- 


thiocarbimide  derivative,  m.  p.  about  310°)  is  the 
product  of  hydrolysis  both  of  l-imino-2-acetyl-o-melhyl- 
1  :  2-dihydrobenzthiazole  (I,  R=Me,  Ac  in  place  of  [H]), 
m.  p.  192°,  and  also  of  l-acelamido-5-methylbenzlhi- 
azole  (II,  R=Me,  Ac  in  place  of  [H]),  m.  p.  216°  [hydro¬ 
tribromide,  m.  p.  149°  (decomp.)],  the  constitutions 
of  which  are  fixed  by  their  preparation  by  reduction  of 
the  bromo-additive  products  of  as-  and  s-acetyl-p- 
tolylthiocarbamides,  respectively.  Nevertheless,  on 
methylation  by  a  variety  of  methods,  only  one  methyl 
derivative  is  produced,  viz.,  2  :  5-dimethyl-l  :  2-di- 
hydrobenzthiazole  (I,  R=Me,  Me  in  place  of  [H]), 
[sulphate,  m.  p.  160° ;  hydriodide,  m.  p.  290°  (decomp.) ; 
acetyl  derivative,  m.  p.  16S°],  the  identity  of  which  is 
proved  by  synthesis  of  its  acetyl  derivative  from 
as-p-tolyhnethylthiocarbamide,  m.  p.  109°  (from  methyl- 
p-toluidine  hydrochloride  and  potassium  thio¬ 
cyanate),  and  of  the  isomeric  l-methylamino-5-methyl- 
benzthiazole,  m.  p.  152°  [ acetyl  derivative,  m.  p.  162° ; 
hydrotetrabromidc,  m.  p.  90°  (decomp.)],  from  s-p -tolyl- 
methylthiocarbamide,  m.  p.  126°  (formed  by  inter¬ 
action  of  p- tolyl thiocarbimide  with  methylamine  in 
absolute  alcohol).  l-Imino-2-acetyl-o -ethoxy- 1  :  2-di- 
hydrobenzthiazole,  m.  p.  147°  [hydrotetrabromide,  m.  p. 
139°  (decomp.)],  gives  on  hydrolysis  l-amino-5- 
cthoxybenzthiazole,  converted  by  aeetylation  into 
\-acetamido-b-cthoxybenzthiazole\  the  constitution  of 
the  acetyl  derivatives  is  derived  by  synthesis  from  the 
appropriate  thiocarbamides.  Methylation  is  similar 


to  the  above  and  yields  \-imino-o-ethoxy-2-melhjl- 
1  : 2-dihydrobenzthiazole,  m.  p.  147°,  alone;  this 
may  be  synthesised  from  s-p -ethoxy phenylmethyllMo- 
carbamide,  m.  p.  129°  (from  p-etlioxyphenylthio- 
carbimidc  and  methylamine). 

l-Methylamino-5-ethoxybenzthiazole  has  m.  p.  145°. 
Rational  syntheses  of  5-bromo-  and  5-chloro-l-amino- 
benzthiazoles  were  not  achieved,  but  both  give  a 
single  methyl  derivative  of  the  above  type,  as-, 
m.  p.  157°,  and  s-Acelyl-p-bromophenylthiocarbamide, 
m.  p.  205°,  are  prepared  by  short  and  long  contact, 
respectively,  of  p-bromophcnylthiocarbamide  with 
acetic  anhydride  at  80° ;  the  latter  gives  a  substance, 
m.  p.  234°,  on  bromination  or  on  oxidation  with  per- 
liydrol.  as-,  m.  p.  157°,  and  s-Acetyl-p-chlorophenyU 
thiocarbamide,  m.  p.  186°,  and  a  substance,  m.  p.  227°, 
from  the  latter  and  hydrolysable  to  yield  p-chloro- 
aniline,  are  described;  also  o-chloro-l-ace.timido-2- 
methyl-l  :  2-dihydrobenzthiazole,  m.  p.  197°  (by  methyl¬ 
ation  followed  by  acetylation  of  5-chloro-l-amino- 
benzthiazole ;  s-p-chloromethylthiocarbamide,  m.  p. 
147°,  and  5-chloro-l-methylaminobenzthiazole,  m.  p. 
214°  ( acetyl  derivative,  m.  p.  175°).  5-Nilro-l- 
aminobenzthiazole,  m.  p.  243°,  is  obtained  either  by 
direct  nitration  of  1 -aminobenzthiazole  or  from 
p  -  nitrophenylthiocarbamide.  Methylation  gives 
o-nitro-l-imino-2-methyl-l  :  2-dihydrobenzthiazole,  m. p. 
167°,  obtained  in  a  pure  condition  by  nitration  of 
l-imino-2-mcthyl-l  :  2-dihydrobenzthiazolo ;  5-nilro- 
\-methylaminobenzthiazole,  m.  pi  272°  ( acetyl  deriv¬ 
ative,  m.  p.  241°),  is  also  produced  by  direct  nitration, 
but  is  not  present  in  the  methylation  product. 

In  contrast  to  the  above,  1-anilinobenztliinzole 
reacts  on  methylation  in  both  forms,  1-phenylmethyl- 
aminobenzthiazole  (as  picrate,  m.  p.  185°)  and  l-phenyl- 
imino-2-)nethyl-l :  2-dihydrobenzthiazole  [as  picrate, 
m.  p.  112°  (decomp.)]  being  produced.  1-Amino- 
benzthiazole  can  bo  diazotised  and  then  undergoes 
the  Sandmeyer  reaction  :  the  1-chlorobcnzthiazole, 
more  readily  produced  by  this  method  than  by  that 
of  Hofmann  (A.,  1879,  805),  reacts  with  methyl- 
aniline  to  produce  1-phenylmethylaminobenzthiazole. 
4'-Bromo-l-anilinobenzthiazole  is  methylated  to 
4'  -  bromo  - 1  -  phenylmelliylaminobenzthiazole  ( picrate , 
m.  p.  242°)  alone ;  this  is  also  produced  from  1-chloro- 
benzthiazole  and  p-bromomethylaniline.  In  this 
case  the  apparent  stability  of  the  isomeric  forms  is 
completely  reversed. 

The  following  thiocarbamides  are  obtained  by 
condensation  of  phenylthiocarbiraide  or  substitution 
products  with  the  appropriate  amine,  and  are  con¬ 
verted  by  bromination  and  reduction  into  substituted 
aminobenzthiazoles,  the  constitution  of  which  is 
determined  by  synthesis  from  1-chlorobenzthiazolo 
or  a  substituted  derivative  and  an  amine  :  p-ethoxy-s- 
diphenylthiocarbamide,  m.  p.  148° ;  i'-ethoxy-l-amlino- 
benzthiazole,  m.  p.  166° :  p-nitro-s-diphenylthiocarb- 
amide,  m.  p.  141°  ;  i'-nitro-l-anilinobenzlhiazole,  m.  p- 
212°  (acetyl  derivative,  m.  p.  180°)  :  s-p-elhoxy phenyl- 
p -lolylthiocarbamide,  m.  p.  137°;  l-anilmoA'-ethoxy- 
o-metliylbenzthiazole,  m.  p.  171°  (3-6mmo-derivative, 
m.  p.  156°)  :  s-p-bromophenyl-p-tolyllhiocarbamide, 
m.  p.  187°;  A'-bromo-l-anilino-o-methylbenzthiazole, 
m.  p.  209°  [picrate ,  in.  p.  250°  (decomp.)]  :  s-p-niho- 
phenyl-p-tolylthiocarbamide,  m.  p.  175°;  4  '-nitro- 
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\-anilino-5-methylbenzthiazole,  m.  p.  205°;  s-p-6romo- 
p'. dlioxydiphentjlthiocarbamide ,  m.  p.  169°;  4 '-brotno- 
l-anilhio-b-ethoxybenzlhiazole,  m.  p.  198°  (3-bromo- 
derivative,  m.  p.  226°),  was  prepared  from  the  thio- 
carbamide  only,  and  was  not  identical  with  5-bronio- 
l-anilino-4' -ethoxy  benzthiazole,  m.  p.  199°  (from 
l-chloro-5-bromobenzthiazole  and  p-phenetidino) : 
s-p-cMoro-'p'-broinodiphenylthiocarbamide,  m.  p.  187°; 
i'-chloro-5-bro7>io-l-anilinobe7izthiazolc,  m.  p.  218° : 
&p-bromo-p'-7iitrodip>he7Ujlthiocarbamide,  m.  p.  186°; 
b-bromo-4'-nitro-l-a7iili7iobenzthiazole,  m.  p.  258°. 
s-Phenyl -p-tolylthiocarbamide  gives  an  indefinite 
mixture  in  which  neither  l-a7iili7io-5-tnelhylbe7iz- 
(hiazole,  m.  p.  15S°,  nor  l-anilino-4' -meihylbe7iz- 
thiazole,  m.  p.  177°  (both  prepared  by  the  chlorobenz- 
thiazole  synthesis),  can  be  recognised.  l-Chloro-5- 
methiylbe7izthiazole,  b.  p.  148 — 152°/15  mm.,  is  prepared 
either  by  the  action  of  phosphorus  pentachloride  on 
p-tolylthiocarbimide  at  170°,  or,  better,  from  1-amino- 
a-mcthylbenzthiazole  by  the  Sandmeyer  reaction. 

l-Methylamino-5-methylbenzthiazole  hydrotetra- 
bromide  is  converted  by  heating  in  alcoholic  solution 
into  '■S-bro7)io-l-77iethyla7>ii)io-5-7)iethylbe7izthiazole,  m.  p. 
165°  [hijdrotribmnide,  m.  p.  137°  (dccomp.) :  by 
bromination  of  l-mcthylamino-5-methylbenzthiazole 
in  chloroform],  identified  by  the  following  synthesis : 
s-di-m-bromo-p-tolylthiocarbamide,  m.  p.  163°,  prepared 
from  m-bromo-p-toluidine,  carbon  disulphide,  and 
sulphur,  is  converted  by  hot  acetic  anhydride  into 
m-broz7io-p-tohjlthiocarbi7nide,  m.  p.  53°;  s-m-bromo- 
j>-tohjh7iethylthiocarba7nide,  m.  p.  162°,  gives  the  above 
thiazole  in  the  usual  way. 

s-p-Bromophenylthiocarbamide  yields  an  S -77iethyl 
derivative,  m.  p.  78°,  unaffected  by  methyl  iodide,  but 
converted  by  the  sulphate  into  S-tnethyl-s-phe7iyl- 
methijl.-p.bro77iophenylthiocarba77iide,  m.  p.  93°,  also 
obtained  by  methylation  of  s-phmyh7ieth7jl-p-bromo- 
pke7i7jlthiocarba7nide,  m.  p.  156° :  the  /S’-methyl 
derivative  is  therefore  considered  to  react  in  the  form 
NPh:C(SMe)-NH'CGH4Br.  A  perbromide  of  Claus’ 
bromothiocarbamide  of  m.  p.  191°  (decomp.)  (Claus, 
A.,  1S76,  i,  572,  gives  176°),  is  described.  The  ultra¬ 
violet  absorption  spectra  of  1 -amino- 5-methyl-, 
l-acetmethylamido-5-methyl-,  l-acetimido-2  : 5-di- 
methyl-1  :  2-dihydro-,  and  1-anilino-benzthiazoles  are 
figured.  H.  A.  Piggott. 

Action  of  sulphur  monochloride  on  mer- 
captans.  III.  Oxidation  of  unsymmetrically 
substituted  hydrazoditliiodicarbonamides  to 
thiodiazoles.  P.  P.  Patel  and  G.  C.  Chakra- 
yarti  (J.  Indian  Inst.  Sci.,  1930,  13A,  S5— 92).— 
4-Phenylthiosemicarbazide  reacts  in  the  presence  of 
alcoholic  potassium  hydroxide  with  sulphur  mono- 
chloride  in  benzene  at  the  ordinary  temperature  to 
give  s-diphenylhydrazodithiocarbonamide  (I),  m.  p. 
1S4°,  and  2  :  5-diphenyldi-imino-2  :  3  :  4  :  5-tetra- 
hydro-1  :  3  :  4-thiodiazole  (II),  m.  p.  247°  (diacetyl 
derivative,  m.  p.  225°),  separated  by  fractional 
crystallisation ;  at  0°  II  is  the  sole  product,  and  at  27° 
only  I  is  formed,  the  latter  being  converted  into  the 
former  by  boiling  pyridine.  4-p-Tolylthiosemicarb- 
azide,  m.  p.  139 — 140°,  similarly  yields  s-di-p-lohjl- 
hydrazod i th iocarbo nam ide,  m.  p.  19S°,  and  2  :  5-tolyl- 
di  -  imino  -  2  :  3  :  4  :  5  -  tetrahydro- 1:3:4-  thiodiazole. 


m.  p.  248°  (diacetyl  derivative,  m.  p.  172° ;  Guha,  A., 
1923,  i,  60S,  gives  m.  p.  235°),  whilst  4-o-tolylthio- 
semicarbazido  gives  s-di-o-tolylhydrazodithiocarbon- 
amide,  m.  p.  175°,  and  2  :  o-di-o-tolyldi-imino- 
2:3:4:  o-tetrahydro-1  :  3  :  4- thiodiazole ,  m.  p.  222° 
(diacetijl  derivative,  m.  p.  222°).  Interaction  of 
4-phenylthioscmicarbazide  and  sulphur  monochloride 
in  dry  chloroform  at  the  ordinary  temperature 
yielded  4  -  phenylthiosemicarbazide  hydrochloride 
and  I. 

1- Phenyl-6-o-tolylhydrazodithiocarbonamide,  m.  p. 
179°,  yields  2-phenyl-5-o-tolyldi-imuw-2  :  3  :  4  :  5- 
tetrafojdro- 1 :  3  : 4-thiodiazole,  m.  p.  200°  (diacetyl 
derivative,  m.  p.  227°),  on  oxidation  with  alcoholic 
iodine  solution.  2-Phe7iyl-5-m-tolyl-,  m.  p.  216°  (diacetijl 
derivative,  m.  p.  177°),  2-o-tolijl-5-m-tolyl-,  m.  p.  190° 
(diacetijl  derivative,  m.  p.  231°),  m-tolyl-2  :  5-m -xylyl-, 
m.  p.  190°  (diacetyl  derivative,  m.  p.  263°),  m-xylyl- 
2 : 5-o -tolyl-,  m.  p.  205°  (diacetyl  derivative,  m.  p. 
224°),  and  2-phenyl-o-m-xylyl-di-imino-2  :  3  :  4  :  5- 
tetrahydro- 1 :  3  :  4-thiodiazole,  m.  p.  189°  (diacetyl 
derivative,  m.  p.  120°),  were  similarly  prepared. 

A.  I.  Vogel. 

Thiodiazines.  VI.  P.  K.  Bose  and  B.  K.  Nandi 
(J.  Indian  Chem.  Soc.,  1930,  7,  733 — 739). — Inter¬ 
action  of  p-mcthylphenacjd  bromide  and  4-substituted 
thiosemicarbazidcs  yields  thiodiazincs  (III),  whilst 
with  thiosemicarbazide  itself  a  thiazole  derivative  (I) 
results.  The  two  types  of  product  are  not  formed 
simultaneously  as  in  some  previous  cases  (cf.  A., 
1925,  i,  167,  1465).  2-Keto-4-p-tolyl-2 : 3-dihydro-l :  3- 
thiazolehydrazone  C;H7,C-^q^>’^>C!N-NH2  (I)  has 
m.  p.  17S°  [ hydrochloride ,  m.  p.  133°;  benzylidene, 
m.  p.  205°;  iso propylidene,  m.  p.  230°;  benzoyl 
(also  prepared  from  benzylidencthiosemicarbazidc), 
in.  p.  201°,  and  acetyl  (also  from  acetylthiosemi- 
carbazide),  m.  p.  195°,  derivatives],  Thiocyanic  acid 
and  I  afford  2-keto-4-p-tolyl-2  :  3-dihydro-l :  3-thiazolc- 
thiosemicarbazone,  C7H7-C<^.^>C:N-NH-CS-NH2 
(II),  m.  p.  218°,  which  condenses  readily  with  a 
further  molecule  of  p-methylphenaeyl  bromide  to 
give  bis-(2-keto-4-p-tolyl-2  :  3-dihydro-l  :  3-thiazole)- 
azine,  m.  p.  120°.  Similarly,  I  with  the  corresponding 
thiocarbimidcs  yields  2-keto-4-p-tolyl-2 : 3-dihydro- 
1  :  3-thiazole-4-mcthijl-,  m.  p.  146°,  -phenyl-,  m.  p.  191°, 
-o -tolyl-,  m.  p.  174°,  and  -p -tolyl-,  m.  p.  166°,  -thiosemi- 
carbazones. 

2- Methyl-,  m,  p.  249°  (hydrochloride,  m.  p.  195°), 
2-isobutyl-,  m.  p.  159°  (hydrochloride,  m.  p.  125°; 
acetyl  derivative,  m.  p.  167°),  2 -phenyl-,  m.  p.  198° 
(hydrochloride,  m.  p.  135°;  acetyl  derivative,  m.  p. 
170°),  2-o -tolyl-,  m.  p.  179°  (hydrochloride,  m.  p.  171°; 
acetyl  compound,  m.  p.  199°),  and  2-p -tolyl-,  m.  p. 
1S7°  (hydrochloride,  m.  p.  199°;  acetyl  derivative,  m.  p. 
154°),  -a77iino-5-p-tolijl-l  :  3  :  4-thiodiazmes, 
C7H7-C^^lg>C-NHR  (HI),  result  when  p-methyl- 
phcnacyl  bromide  is  condensed  with  the  appropriate 
4-substituted  thiosemicarbazide. 

4-isoButylthiosemicarbazide,  from  hydrazine  hydrate 
and  isobutylthiocarbimide,  has  m.  p.  79°  (beiizylidene, 
m.  p.  125°,  and  isoproptjlidene,  m.  p.  112°, 
derivatives).  R.  Child. 
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Alkaloid  of  Skimtnia  repens ,  Nakai.  Y.  Asa- 
hina,  T.  Ohta,  and  M.  Inubuse  (Ber.,  1930,  63,  [B], 
2045 — 2051). — The  leaves  are  treated  with  10% 
sodium  carbonate  solution  followed  by  light  petroleum. 
The  combined  petroleum  extracts  are  treated  with 
5%  hydrochloric  acid,  which  is  extracted  with  ether 
and  subsequently  with  chloroform  after  basification 
with  sodium  carbonate.  The  ethereal  solution  con¬ 
tains  a  nitrogen-free  compound,  m.  p.  120°.  From 
the  chloroform  solution,  dictamnine,  m.  p.  132 — 
133°,  [a]D  ±0°,  is  isolated,  identical  with  the  alkaloid 
obtained  by  Thoms  (A.,  1923,  i,  639)  from  Dictamnus 
root  and  to  which  the  composition  C12H902N  is  now 
ascribed.  It  contains  one  methoxyl  group.  The 
picrate,  m.  p.  163°,  and  hydrochloride,  m.  p.  about  170° 
(decomp.),  are  described.  The  base  cannot  be 
acetylated  and  docs  not  yield  an  oxime.  It  is  not 
affected  by  alkyl  iodides  in  open  vessels,  but  is 
transformed  by  methyl  iodide  at  80°  into  isodict- 
amnine  (I,  R.=Me),  m.  p.  188°, 
7  \-CO  -jj — r,  which  does  not  contain  a  methoxyl 
L  1-NR-lJ  J)  group,  and  by  ethyl  iodide  at  100° 
x/  'A  into  homoisodictamnine  ( trihydrate , 

'  ■'  m.  p.  about  80° ;  semihydrate,  m.  p. 

143°;  anhydrous,  m.  p.  about  150°).  When  heated 
with  benzoyl  chloride  and  benzoic  anhydride,  dict¬ 
amnine  evolves  methyl  chloride  and  forms  N- benzoyl - 
nordictamnine  (I,  R  =  Bz),  m.  p.  165°,  hydrolysed 
by  alcoholic  potassium  hydroxide  to  nordictamnine 
(1,  R=H),  m.  p.  249°,  also  obtained  from  dictamnine 
and  hydrogen  bromide  in  glacial  acetic  acid.  Oxid¬ 
ation  of  tlie  alkaloid  in  acetone  by  permanganate 
yields  dictamnal,  C10H„O2N-OMe,  m.  p.  259—260° 
(phenylhydrazone,  m.  p.  228°),  and  dictamnic  acid, 
C10H6O3N-OMe,  m.  p.  260°  (decomp.).  Treatment  of 
the  acid  with  hydrochloric  or  hydrobromic  acid 
affords  2  : 4-dihydroxvquinoline,  identified  by  con¬ 
version  into  nitroso-2  : 4-dihydroxyquinoline  and 
2  : 4-dichloroquinoline.  Since  A-hydroxy-2-methoxy- 
qu inol ine-3-ca rboxylic  acid,  m.  p.  225°,  prepared  by 
the  action  of  hydrogen  chloride,  alcohol,  and  granul¬ 
ated  zinc  on  methyl  o-nitrobenzoylmalonate,  is  quite 
s,\  distinct  from  dictamnic  acid,  the 

Y  |j — CH^i  last-named  substance  must  be  re- 

k  l — N—  l  J1  garded  as  2-liydroxy A-methoxy- 
dll  ()  quinoline-3-carboxylic  acid.  To 
'  '  dictamnine  the  constitution  II  is 

therefore  ascribed.  H.  Wren. 

Skimmianine.  Y.  Asahina  and  M.  Inubuse 
(Ber.,  1930,  63,  [£],  2052— 2056).— The  leaves  of 
Skimmia  japonica,  Thunb.,  are  macerated  with  alcohol, 
the  extract  is  evaporated,  and  the  residue  treated  with 
5%  hydrochloric  acid.  The  solution  is  basified  with 
sodium  carbonate  and  extracted  with  chloroform,  into 
which  the  alkaloid  passes.  The  extract,  which  is 
insoluble  in  hydrochloric  acid,  yields  umbelliferone  to 
ether  and  contains  palmitic  acid.  Skimmianine, 
obtained  as  described  above  or  by  the  method  used  in 
isolating  dictamnine  whereby  also  the  nitrogen-free 
compound,  m.  p.  120°,  is  obtained  (preceding  abstract), 
has  m.  p.  176°  and  is  identical  with  the  substance 
obtained  by  Honda  (A.,  1905,  i,  152).  Its  composition 
is  CmH1304N.  The  picrate ,  m.  p.  195 — 197°  (decomp.), 
is  described.  It  contains  three  methoxyl  groups.  Its 


close  relationship  to  dictamnine  is  proved  by  the 
great  similarity  of  the  absorption  spectra.  It  does 
not  give  an  acetyl  derivative,  oxime,  or  semicarb- 
azone.  With  methyl  iodide  at  100°  it  affords  iso- 
skimmianine,  m.  p.  185°,  which  contains  two  methoxyl 
groups  and  is  de-methylated  to  a  d i h ydroxy ■  c ora p o und , 
C}2H904N,  m.  p.  218°  ( diacetate ,  m.  p.  183°),  reacting 
with  ferric  chloride  in  a  manner  which  suggests  that 
the  hydroxyl  groups  are  vicinal  in  the  benzene 
nucleus.  Oxidation  of  skimmianine  by  permanganate  j 
in  acetone  affords  skimmianal,  CnH402N(0Me)3,  m.  p. 

238°  (phenylhydrazone,  m.  p.  210°),  and  skhnmianic 
acid,  C10H4O3N(OMe)3,  m.  p.  24S°.  Since  the  acid  is 
transformed  by  concentrated  hydrochloric  acid  into 
2  : 4-dihydroxy -7  :  S-dimethoxyquinoline,  m.  p.  250° 
[nitroso-derivative,  m.  p.  247°  (decomp.)]  (cf.  this  vol., 
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1447),  the  constitutions  I  and  II  are  assigned  to  it  and 
to  skimmianine,  respectively.  H.  Wren.  j 

Lupinine.  P.  Karrer  and  A.  Vogt  (Helv.  Chim. 
Acta,  1930,  13,  1073 — 1077). — Treatment  of  lupinine 
with  thionvl  chloride  affords  clilorolupinane,  b.  p.  ) 
124—125°,  [a]D  -32-9°  in  alcohol,  which  with  33% 
alcoholic  trimetliylamine  at  130 — 135°,  gives  lupin-  | 
anyltrimcthylammmium  chloride,  [a]]?  — 17-9°  in  ; 

alcohol.  Thermal  decomposition  of  the  hydroxide  j 

from  this  furnishes  trimetliylamine  and  anhydro-  J 
lupinine,  b.  p.  86— 88°/15  mm.,  df5  0-929,  [«]S'J  f 
—49-8°.  Catalytic  reduction  (platinum  oxide)  of  this 
in  dilute  hydrochloric  acid  (sufficient  to  give  a  neutral 
solution)  affords  lupinane,  b.  p.  80 — Sl°/14  mm.,  df 
0-930,  [otjfj  —0-65°.  When  clilorolupinane  is  treated 
with  sodium  and  alcohol,  a  small  amount  of  lupinane, 
b.  p.  84 — 86°/15  mm.,  [a]  —9-4°  in  methyl  alcohol,  is 
obtained  together  with  high-boiling  products.  The 
existence  of  the  optically  active  anhydrolupinine  is  j 
new  evidence  for  the  existence  of  two  asymmetric 
centres  in  the  lupinine  molecule  (cf.  A.,  1929,  200). 

H.  Burton. 

Constitution  of  hydroxylupanine.  I.  M. 
Uexo  (J.  Pharm.  Soc.  Japan,  1930,  50,  435  — 442). — 
Hydroxylupanine,  C15H2402N2,  m.  p.  173 — 174° 
(benzoyl  derivative,  m.  p.  199 — 199-5°),  from  the 
seeds  of  Lupinvs  albus,  L.,  affords  two  methiodides, 
a-,  decomp.  238—239°,  and  a'-,  m.  p.  236—239°. 
Hydroxylupaninaldehyde  (gold  salt,  decomp.  167 — 
171°:  semicarbazone,  m.  p.  221 — 223°;  oxime,  m.  p.  j 
217—218°),  has  m.  p.  93—95°.  j 

Chemical  Abstracts.  1 

Phytochemically  interesting  synthesis  of  df-  j 
tetrahydropapaverine.  E.  Spath  and  F.  Berger 
(Ber.,  1930,  63,  [£],  2098— 2102).— 3  :  4-Dimethoxy- 
phenylacetaldehyde,  obtained  by  ozonisation  of 
eugenol  methyl  ether,  is  isolated  as  the  sodium 
hydrogen  sulphite  compound,  which  is  decomposed 
by  sodium  carbonate  and  immediately  extracted  with 
ether.  It  condenses  with  3 : 4-dimethoxyphenyl- 
ethylamine  to  yield  the  corresponding  Schiff’s  base, 
transformed  by  hot  19%  hydrochloric  acid  into  J 
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<ZZ-tetraliydropapaverine  in  small  yield;  the  picrate, 
m.  p.  157 — 159°,  and  hydrogen  oxalate,  m.  p.  204 — 
205°,  are  described.  The  poverty  of  the  yield  is  due 
to  the  instability  of  the  Schiff’s  base  towards  acid 
and  the  ready  resinification  of  the  aldehyde  liberated 
by  its  decomposition.  H.  Wren. 

1 :  2-D iliy drop ap averine  and  modified  syn¬ 
theses  of  papaverine  and  papaveraldine  (xanthal- 
ine).  J.  S.  Buck  (J.  Amer.  Chcm.  Soc.,  1930,  52, 
3610 — 3614). — The  JV-homovcratroyl  derivative  of 
to-aminoacetoveratrone  is  converted  by  treatment 
with  phosphoryl  chloride  in  boiling  toluene  into 
4  -  keto  -  6  :  7  :  3'  :  4'  -  tetramethoxy  -3:4-  dihydroproto- 
papaverine,  m.  p.  116 — 117°  [methiodide,  m.  p.  202° 
(decomp.)].  Reduction  of  this  in  presence  of  acetic 
and  hydrochloric  acids,  platinic  chloride,  platinum 
oxide,  and  colloidal  platinum  gives  4 -hydroxy- 
6 : 7  :  3' :  4'  -  teiramethoxy  - 1  :  2  :  3  :  4  -  tetrahydroprolo- 
papaverine,  m.  p.  123°,  converted  by  treatment  with 
phosphorus  pentachloride  in  chloroform  into  1  :  2-cZt- 
hydropapaverine,  m.  p.  97 — 9S°  ( picrate ,  m.  p.  151°; 
perchlorate,  m.  p.  238°  with  blackening  after  previous 
sintering).  This  is  reduced  catalytically  to  tetra- 
hydropapaverinc,  dehydrogenated  by  heating  with 
palladium-black  at  170 — 180°  in  an  inert  atmosphere 
to  papaverine,  and  oxidised  by  atmospheric  oxygen  or 
hydrogen  peroxide  in  acetic  acid  to  Q-ietoS  :  7  :  3' :  4'- 
telrameihoxy-l  :  2-dihydroprotopapaverine,  m.  p.  187°. 
The  last-named  compound  is  also  produced  when  the 
above  hydroxy-derivative  is  dehydrated  with  phos¬ 
phoric  oxide  or  phosphoryl  chloride ;  when  it  is  heated 
with  methyl-alcoholic  potassium  hydroxide  papaver¬ 
aldine  (xanthaline)  results.  H.  Burton. 

Optical  rotatory  power  and  constitution  of 
certain  bases  of  the  type  of  tetrahydroberberine. 
W.  Leithe  (Ber.,  1930,  63,  [£],  2343—2347 ;  cf.  this 
vol.,  1049). — 1-Benzyltetrahydroisoquinoline  is  trans¬ 
formed  into  tetrahydroprotoberberino  in  more  than 
50%  yield  by  modifying  the  synthesis  of  Chakravarti, 
Haworth,  and  Perkin  (A.,  1927,  1096)  in  that  ring 
closure  is  effected  by  phosphoric  oxide  in  boiling 
tetrahydronaphthalene  instead  of  by  phosphoryl 
chloride.  Resolution  of  the  base  is  effected  by  means 
of  d-  and  Z- tartaric  acid,  d -Tetrahydroprotoberberine 
has  m.  p.  88-5 — 89°,  [a]j?  4-463°  in  benzene  ( hydro¬ 
chloride ,  m.  p.  240°  in  an  evacuated  tube;  hydrogen 
d -tartrate,  m.  p.  78 — 80°  [oc]]>  4-202°  in  ethyl  alcohol). 
l-Telrahydroprotoberberine  has  m.  p.  88-5 — 89°,  [alt.’ 
—462°  in  benzene.  Values  for  [JI]n  in  carbon  di¬ 
sulphide,  pyridine,  chloroform,  and  ethyl  and  methyl 
alcohols  are  recorded.  Base  and  salt  rotate  in  the 
same  direction.  The  influence  of  solvent  and  salt 
formation  lies  in  the  same  sense  as  with  other  similarly 
rotating  bases  with  analogous  centres  of  asymmetry, 
for  example,  Z-protolaudanosine.  The  configurative 
relationship  of  these  compounds  is  thereby  estab¬ 
lished.  Direct  transition  from  active  Z-benzyltetra- 
tsoquinoline  to  active  tetrahydroprotoberberino  is 
impossible  by  reason  of  complete  racemisation  during 
ring  closure.  The  specific  rotations  of  Z-canadine  and 
(Z-tetrahydropalmatine  have  been  determined  in  vari¬ 
ous  solvents  and  their  hydrochlorides  examined. 
Z-Canadine  is  found  to  be  related  to  Z-tetrahydro- 
5  n 


protoberberine  and  (Z-tetrahydropalmatino  to  <Z-tetra- 
hydroprotoberberino.  The  former  alkaloid  belongs 
therefore  to  the  series  of  natural  laudanosine,  the 
latter  to  that  of  laudanidine. 

Alkaloids  of  the  type  of  corydaline  contain  a  second 
asymmetric  carbon  atom  in  addition  to  the  1-tao- 
quinoline  carbon  atom.  This  second  atom,  on  account 
of  its  distance  from  nitrogen  and  by  reason  of  the 
value  of  [Af]D  ±663°  for  mc.socorydaline,  is  considered 
to  have  only  a  subsidiary  effect  on  the  total  rotation. 
<Z-Corydaline,  corybulbine,  and  isocorybulbine  are 
therefore  configurativcly  related  to  the  dextrorotatory 
alkaloids  of  the  protoberberine  type.  H.  Wren. 

Degradation  experiments  on  dihydrobrucine. 
H.  Wieland  and  W.  Gumlich  (Annalen,  1930,  482, 
50 — 55). — The  lactam  ring  in  dihydrostrychnine 
(Oxford  and  others,  A.,  1927,  1208)  and  in  dihydro¬ 
brucine  is  not  opened  by  alcoholic  alkali  to  yield  the 
corresponding  imino-acid ;  that  of  dihydrovomicine 
(A.,  1929,  708)  is  opened  similarly  to  that  of  strychnine 
and  brucine. 

Degradation  products  of  dihydrobrucine  have  been 
examined  to  see  whether  the  difference  in  this  reaction 
from  the  parent  brucine  extends  to  these. 

Dihydrobrucine  (cf.  Achmatowicz  and  others,  this 
vol.,  1300)  is  oxidised  by  aqueous  nitric  acid  (1  :  1)  at 
50°  to  dihydrocacotheline,  which  is  converted  by 
bromine  according  to  the  method  of  Leuchs  (A.,  1922, 
i,  1052)  into  the  diliydro-Hanssen  acid,  CjJL,4O0N,, 
isolated  as  the  hydrobromide,  and  converted  through 
the  silver  salt  into  the  acid,  colourless  prisms, 
-2-9°.  The  tetrahydro-acid,  C19H26O0N2,  [ajj?  4- 17-7°, 
is  obtained  by  hydrogenation  of  the  foregoing  or  of 
Hanssen’s  acid.  The  lactam  ring  of  dihydrocacothel¬ 
ine  is  opened  by  alkali,  and  the  two  reduced  acids 
show  no  great  difference  from  Hanssen’s  acid. 

Careful  fusion  of  dihydrobrucine  with  alcoholic 
potassium  hydroxide  affords  a  base,  decomp.  240°, 
[a}g  —183-7°,  GyHjdCbNj  [sulphate ;  hydrochloride 
(4-H20)],  which  is  insoluble  in  alkali  and  does  not 
yield  a  nitrosoamine ;  it  is  not  therefore  an  imino- 
acid  and  is  provisionally  termed  dihydrobrucine 
hydrate.  The  methiodide,  m.  p.  above  290°,  gives  with 
silver  oxide  a  strong  base,  decomp,  about  240°. 

Dihydrobrucine  methiodide  (4-lH20  not  lost  at  110°) 
has  m.  p.  290°  (decomp.)  (cf .  Achmatowicz  and  others, 
loc.  cit.) ;  no  simple  product  could  be  obtained 
by  thermal  decomposition  of  the  corresponding 
quaternary  base  or  by  the  Emdo  degradation  of  the 
mcthochloride. 

It  is  noticed  that  the  two  above-mentioned  quatern¬ 
ary  bases  are  not,  like  that  from  brucine  methiodide, 
rapidly  converted  into  betaines.  R.  Child. 

Strychnos  alkaloids.  LVI.  Transformations 
of  2  :  3-diketonucidine,  2  :  3-diketonucic  acid 
hydrate,  and  carboxyoponucine.  H.  Leuchs  and 
W.  Wegener  (Bcr.,  1930,  63,  [B],  2215—2226).— 
It  is  proposed  to  designate  the  alkaloids  and  acids 
obtained  in  common  from  strychnine  and  brucine  by 
particular  names.  These  are  based  on  two  substances 
which  stand  to  one  another  in  the  same  relationship  as 
strychnine  and  strychnidinc  and  are  termed  nucine 
(I)  (from  Strychnos nux  vomica )  and  nucidine  (II).  The 
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four  aromatic  carbon  atoms  which  are  not  further 
united  are  separated  according  to  III. 


H-R 


CH— _-i 
-  HoG^CH-R 

I 

CO  N - CH2 

(II.) 


CH- - 1 


(2RX=2H  or  20Me) 
(HI.) 


Strychnine  is  electrolytically  reduced  in  sulphuric 
acid  solution,  whereby  strychnidine  and  tetrahydro- 
strychnine  are  produced  in  70%  and  20%  yield,  re¬ 
spectively.  Oxidation  of  strychnidine  with  chromic 
acid  yields  an  acid,  C21H2204N2,  not  molten  below  320° 

( nitrate, ;  hydrobromide ;  hydriodide;  perchlorate;  sulphate). 
2  :  3-Diketonucidine  is  converted  by  acetic  anhydride 
into  the  compound  C17H20O3N2,AcOH,  m.  p.  269 — 
274°  (decomp.)  after  softening  at  230°.  Reduction 
of  2 : 3-diketonucidine  by  amalgamated  zinc  and 
hydrochloric  acid  unexpectedly  affords  2-keto-3-hydr- 
oxynucidine,  m.  p.  252 — 254°  after  softening  at  240° 

( perchlorate ),  also  obtained  by  treatment  of  the  base 
with  sodium  amalgam.  2-Keto-3-acetoxynucidine, 
C19H2404N2,Ac0H,H20,  m.  p.  121 — 122°  after  soften¬ 
ing  at  117°,  the  corresponding  free  base,  m.  p.  143 — 
144°,  and  its  perchlorate  are  described;  the  base 
affords  a  methiodide,  C17H2203N2,MeI,  not  molten 
below  290°.  2-Keto-3-hydroxynucidine  is  oxidised  by 
bromine  water  to  2-keto-3-hydroxynucidaldehyde, 
isolated  as  the  perchlorate,  C17H2205N2,HC104,  and 
monohydrated  hydrobromide,  [ajfi  4-106-0°/d  in  water ; 
the  newly-formed  carbonyl  group  is  identified  by  the 
formation  of  a  semicarbazone  perchlorate, 
c18h25o  5N5,HC104,  and  oxime  hydrobromide, 
c17h^o  5N3,HBr.  The  aldehyde  hydrobromide  or 
perchlorate  is  oxidised  by  yellow  mercuric  oxide 
to  2-keto-3-hydroxynucidic  acid,  C17H22OeN2,  which 
darkens  at  about  300°  and  has  [a)$  -f  119-7°/d  (per¬ 
chlorate).  Diketonucidine  is  degraded  by  hydrogen 
peroxide  in  presence  of  barium  hydroxide  to  the 
amino-acid,  carboxyaponucidine,  isolated  as  the  per¬ 
chlorate,  Cj 6H2203N2 , 2HC104 , 2H20,  [a]“  -59-7°  in 
water,  which  is  accompanied  by  an  amine  oxide, 
isolated  as  the  salt,  C4 tH^O^.HCICVHjjO,  [a]D 
(The  acid  is  considered  to  be  derived  from 
aponucidine,  C15H22ON2,  the  compound  from  which  all 
the  six  carbon  atoms  of  the  strychnidine  benzene 
nucleus  have  been  removed.)  Oxidation  of  carb- 
oxyaponucidine  with  bromine  gives  the  corre¬ 
sponding  aldehyde,  obtained  as  the  dihydrobromide, 
C;6H2205N2,2HBr,  [a]?}  +ll-l°/d  in  water,  and  the 
triperchlorate ;  the  corresponding  semicarbazone  di¬ 
hydrobromide,  C17H2?05N5,2HBr,  [a]"  —  16°/<f  in 
water,  and  oxime  dihydrobromide,  [ajj;  —8-5 °/d  in 
water,  are  described.  Treatment  of  the  aldehyde 
dihydrobromide  with  yellow  mercuric  oxide  yields 
carboxyaponucidic  acid,  analysed  as  the  hydro- 
bromide,  Cj6H22O0N2,HBr,  [<x]-g  —3-6  °/d  in  water;  the 
corresponding  'nitrate,  hydriodide,  and  perchlorate  are 
described.  Attempts  to  esterify  the  acid  hydro¬ 
bromide  with  ethvl-alcoholic  hydrogen  chloride  yield 
the  acid  hydrochloride,  C16H2206N2,2HC1,  m.  p.  266° 
(decomp.). 

2-Keto-3-hvdroxynucic  acid  hydrate  is  trans¬ 


formed  by  boiling  8-8iV-hydrobromic  acid  into  '2-keto- 
A 3-nucenic  acid  hydrate,  C17H20O7N2,  decomp,  about 
270°  after  softening  at  255°. 

Distillation  of  carboxyaponucine  with  zinc  dust 
in  a  vacuum  at  330 — 400°  affords  a  resinous  product 
from  which  the  perchlorate,  CjjH^ON^HCIOj,  [a]]? 
+209°/d,  is  isolated  in  small  amount.  H.  Wren. 

Strychnine ;  sensitivity  of  chemical  and 
physiological  tests.  J.  C.  Ward  and  J.  C.  Munch 
(J.  Amer.  Pharm.  Assoc.,  1930,  19,  954 — 957).— 
The  minimum  amount  of  strychnine  which  gives  a 
complete  sequence  of  colours  with  potassium  dichrom¬ 
ate  in  sulphuric  acid  is  1-0  pg.  (10"6  g.).  With  lead 
dioxide,  potassium  permanganate,  manganese  di¬ 
oxide,  and  Mandolin’s  reagent  1-7  pg.,  with  potassium 
iodate  5-0  pg.,  and  with  Malaquin’s  reagent  6-7  pg.  are 
required.  The  average  limit  of  perceptibility  of 
strychnine  base,  hydrochloride,  or  sulphate  in  distilled 
water  is  5*0  pg.  The  apparent  bitterness  is  diminished 
by  both  sodium  chloride  and  sucrose,  the  limit  of 
perceptibility  being  7 — 9  pg.  in  0-9%  salt  solution  and 
14—17  pg.  in  10%  sucrose.  Differences  in  reaction 
time,  place  of  detection  on  the  tongue,  and  sensitive¬ 
ness  have  been  detected  with  different  observers,  but 
the  results  with  one  person  usually  agree  within  5%. 

H.  E.  F.  Notton. 

Diastereoisomerism.  VI.  Configurations  of 
morphine  alkaloids.  H.  Emde  (Helv.  Chim.  Acta, 
1930,  13,  1035 — 1058). — It  is  deduced,  mainly  from 
observations  recorded  in  the  literature,  that  the  optical 
configurations  of  the  five  asymmetric  carbon  atoms 
in  morphine  are  C6(— ),  C6(— ),  C13(+),  C14(+),  C9(-)  ; 
the  numbering  is  that  used  by  Gulland  and  Robinson 
(J.C.S.,  1923, 123,  980).  Thebaine  (Schopf,  A.,  1927, 
472)  has  C5(-),  Ci3(+),  and  Cp(-).  When  a  model 
is  constructed  for  morphine  using  planar  rings,  it  is 
found  that  the  quaternary  asymmetric  carbon  atom 
(C13)  prevents  all  the  five  rings  from  being  in  the  same 
plane ;  ring  III  (or  V)  is  inclined  against  the  plane  of 
the  other  four  rings.  When  C13  is  not  asymmetric,  as 
in  opomorphine  or  morphothebaine,  then  all  five  rings 
are  in  the  same  plane. 

The  following  molecular  rotations  (in  water  unless 
stated  otherwise)  are  recorded  for  the  D  line :  morphine 
hydrochloride  (+3H20),  —370°;  codeine  hydro¬ 
chloride  (+2H20),  —402°;  thebaine  hydrochloride 
(4-H20),  —574°;  opomorphine  hydrochloride,  —149°; 
morphothebaine  hydrochloride,  —146°;  codeine  meth- 
iodide,  —362°;  a-6-acetylmorphine  hydrochloride, 
—593°;  diacetylmorphine  hydrochloride,  —619°; 
dipropionylmorphine,  m.  p.  107°,  —685°  in  alcohol 
[hydrochloride,  anhydrous  and  +  1-5H20,  m.  p.  210° 
(not  sharp)  with  reddening,  —613°) ;  dihydrocodeine, 
—459°  (hydrogen  tartrate,  —588°) ;  dihydrothebaine, 
—623°  in  dilute  hydrochloric  acid.  H.  Burton. 

Aromatic  arsenic  compounds  containing  sul¬ 
phur  groups  attached  to  the  nucleus.  I.  Sul- 
phonic  acids  and  their  derivatives.  H.  J.  Barbeb 
(J.C.S.,  1930,  2047— 2053).— 3 -Sulphophenylarsinic 
acid  is  obtained  in  poor  yield  by  the  action  of  potass¬ 
ium  ethyl  xanthate  on  3-aminophenylarsinic  acid  (cf- 
Hewitt  and  others,  A.,  1926,  851).  The  product 
obtained  by  Krishna  and  Krishna  (A. ,  1 929, 1 320)  from 
benzenesulphonic  acid  by  Bechamp’s  method  appears 
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to  have  different  properties,  and  in  view  of  the  failure 
of  this  method  when  applied  to  phenol-p-sulphonic 
acid,  is  of  doubtful  identity.  3-Stdpho-4-hydroxy- 
phemjlarsinic  and  5-sulpho-2:4:-diJiydroxypkenylarsinic 
acids  are  obtained  by  direct  sulphonation,  which  is 
assumed  to  occur  in  the  same  position  as  nitration. 
4-Amino-,  4-acetamido-,  3-hydroxy-4-acctamido-,  and 
4-chloro-phenylarsinic  acids  could  not  be  sulphonated 
under  the  most  drastic  conditions.  4-Aminophenyl- 
methylsulphone  is  converted  by  the  Bart  reaction  into 
I  4 -methylsulphonylphenylarsinic  acid.  Sodium  2-iodo- 
I  phenylnrsinate  reacts  with  sodium  sulphite  in  presence 
of  a  trace  of  copper  acetate  to  give  2-.s ulphophenyl- 
arsinic  acid  (barium  salt),  converted  by  action  of 
phosphorus  tri-  and  penta-chlorides,  followed  by  de¬ 
composition  with  ice  into  an  oil,  probably  2 -chloro- 
sulphotiylphenylchlorohydroxyarsine,  which  is  hydro¬ 
lysed  further  by  cold  water  to  2-chlorosulphonyl- 
phenylarsenious  oxide  \2-sulphonanilidoplicnylarseni- 
ous  oxide  gives  with  hydriodic  acid  the  di-iodoarsbie, 
and  with  thiolacetamide  di(carbamidomethyl)-2-sul- 
phonanilidophenylthioarsinite].  2  -  Chlorosulphonyl- 
phenylarsinic  acid  [ 2-sulphommido -  (thiolacelamidc 
derivative,  m.  p.  171 — 173°)  and  2-sulphonanilido- 
phenylarsinic  acid  are  described ;  the  latter  is  also 
obtained  by  oxidation  of  the  corresponding  arsenious 
oxide]  results  from  oxidation  of  the  arsenious  oxide 
(above).  It  is  reduced  by  sodium  sulphite  to  2-sul- 
phinophenylarsenious  oxide,  the  silver  salt  of  which 
gives  with  methyl  iodide  a  product  that  may  be 
oxidised  to  2-melhylsulphonylphenylarsinic  acid.  2- 
Iodo-b-aminophenyiarsinic  acid,  prepared  by  reduction 
of  the  corresponding  nitro-compound  with  ferrous 
hydroxide,  is  converted  by  sodium  sulphite  into  2-sul- 
pho-o-aminophenylarsinic  acid.  Attempted  prepar¬ 
ations  of  2-iodo-4-hydroxy-  and  -4-acctamido-phenyl- 
arsinic  acids  by'  application  of  the  Sandmeyer  reaction 
to  the  appropriate  amino-compound  failed. 

H.  A.  Pigcott. 

The  pu  of  neosalvarsan  and  sulpharsphen- 
amine  in  relation  to  differences  in  structure. 
A.  E.  Jurist  and  W.  G.  Christiansen  (J.  Amer. 
Pharm.  Assoc.,  1930,  19,  951— 953).— The  pa  of  10% 
solutions  of  commercial  and  experimental  samples  of 
sulpharsphenamine  which  varies  between  2-4  and  4-4 
and  their  ultimate  analysis  indicate  that  they  contain 
varying  quantities  of  the  free  acid,  3  : 3'-disulphon- 
methylamido-4  :  4'-dihydroxyarsenobenzene  (pa  2-15). 
Sulpharsphenamine  is  less  stable  at  the  pa  range  of 
neosalvarsan  (5-8 — 8-7),  whilst  the  latter  decom¬ 
poses  in  acid  solution.  The  stability'  of  the  free  acid 
from  sulpharsphenamine  may  be  due  to  anhydride 
formation  between  the  sulphonic  acid  radicals  and 
the  phenolic  groups.  H.  E.  F.  Notton. 

Boron-carbon  linking.  I.  Oxidation  and 
nitration  of  phenylboric  acid.  A.  D.  Ainley  and 
F-  Challenger  (J.C.S.,  1930,  2171— 21S0). — Phenyl- 
uoric  acid  is  decomposed  by  water  at  140 — 150°,  or 
oy  concentrated  alkali  or  hydrochloric  acid,  into 
benzene  and  boric  acid.  Cadmium  and  zinc  halides 
also  produce  benzene  in  aqueous  solution,  whilst 
Wpper  sulphate  gives  in  addition  phenol  and  di¬ 
phenyl.  This  effect  is  not  produced  by  the  lower 
Members  of  group  II,  and  is  ascribed,  not  to  hydro¬ 


lytically  produced  acid,  but  to  intermediate  form¬ 
ation  of  an  organometallic  compound.  Halogeno- 
benzenes  are  produced  by  direct  action  of  the  halogens 
or,  better,  hypohalites,  and  in  excellent  yield  by  the 
action  of  cupric  halides.  The  last  reaction,  as  also 
the  action  of  mercuric  bromide,  which  gives  mercury 
phenyd  bromide,  is  a  direct  replacement,  and  of  use 
in  orientation.  Thus  p-toly'lboric  acid  gives  with 
mercuric  chloride  mercury  p-tolyl  chloride,  and  with 
cupric  bromide  p-bromotoluene ;  similarly',  p-boro- 
benzoic  acid  gives  p-chlorobenzoic  with  cupric 
chloride.  Phenylboric  acid  is  readily  oxidised  to 
phenol  by  cold  hydrogen  peroxide. 

Nitration  in  concentrated  sulphuric  acid  at  about 
—20°  gives  in -nilrophenylboric  acid,  m.  p.  273°  (de¬ 
comp.),  identified  by'  conversion  by  cupric  chloride 
into  m-chloronitrobenzene,  by  mercuric  chloride  into 
mercury  m-nitrophenyl  chloride  (Kliarasch  and 
Chalklcy,  A.,  1921,  i,  377),  by  bromine  water  into 
ffi-bromonitrobenzene,  and  by  oxidation  with  hydro¬ 
gen  peroxide  to  m-nitrophenol.  The  crude  nitration 
product,  when  converted  into  the  bromonitrobenzenes 
and  analysed  by  the  method  of  Francis  and  Hill 
(A.,  1925,  ii,  163),  gives  figures  corresponding  with  a 
yield  of  71-9%  of  w-isomeride ;  a  fraction  of  the 
bromonitrobenzcncs  can  be  nitrated  to  2  : 4-dinitro- 
bromobenzene,  indicating  the  presence  of  an  o-  or 
a  p-isomeride.  Phenylboric  acid  docs  not  react  with 
hydroferrichloric  acid  (cf.  Robinson,  A.,  1925,  ii,  606) ; 
consequently  salt  formation  is  unlikely  to  bo  the 
cause  of  wt-nitration,  explanations  of  which,  based  on 
the  presence  of  an  incomplete  octet,  are  advanced. 

H.  A.  Piggott. 

Valency  problem  of  boron.  V.  Mol.  wt.  of  the 
boron  triaryls  and  certain  of  their  additive  com¬ 
pounds.  E.  Krause  and  P.  Dittmar  (Ber.,  1930, 
63,  [JB],  2347 — 2353). — The  marked  tendency  of 
boron  aryls  to  form  additive  compounds  by  employ¬ 
ment  of  subsidiary  valencies  does  not  appear  to  find 
its  counterpart  in  a  tendency  towards  polymerisation. 
Determination  of  mol.  wt.  in  freezing  or  boiling 
benzene  usually  gives  normal  values.  With  certain 
compounds,  notably'  boron  tricyclohcxyl,  polymeris¬ 
ation  appears  to  occur  with  age  after  solidification 
of  the  molten  material.  The  following  compounds 
have  been  used  :  boron  triphenyl,  tri-p-tolyl,  tri- 
cycloliexyl,  tri-a-naphthyl  and  its  compound  with 
2  mols.  of  benzene,  and  bismuth  triphonyl.  The 
following  complex  compounds  of  boron  ary'ls  with 
nitrogenous  base  usually  exhibit  simple  mol.  wt.  and 
are  not  decomposed  at  the  temperature  of  boiling 
benzene:  B(p-CGH4Me)3,C5H5N ; 

B(a-C10H-),,3C-H5N ;  BPh,,C-H-N ; 

B(p-C6H4'Me),,NH3 ;  B(2  :  5-CGH,Me.>)3,NH3. 

H.  Wren. 

Organic  compounds  of  bismuth.  F.  Fabry- 
kant  (XVII  Spraw.  panstw.  inst.  farm.,  1927,  13  pp. : 
Chem.  Zentr.,  1930,  i,  2548). — Small  quantities  of 
bismuth  <o -tristyrene  were  obtained  from  fl-bromo- 
styrene  by  interaction  of  the  organomagnesium  com¬ 
pound  with  bismuth  trichloride;  diphenylbutadiene 
was  also  produced.  A.  A.  Eldridge. 

Organic  germanium  compounds.  III.  Di- 
phenylgermanium  dihalides  and  diphenylger- 
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manium  imine.  G.  A.  Kratjs  and  C.  L.  Brown 
(J.  Amer.  Chcm.  Soc.,  1930,  52,  3690—3696).— 
Germanium  tetraphenyl  (A.,  1927,  268)  is  treated 
with  bromine  in  carbon  tetrachloride,  the  resulting 
mixture  of  bromides  converted  into  oxides,  and  thence 
by  treatment  with  hydrochloric  acid  into  chlorides. 
Fractionation  of  this  mixture  gives  diphenylgermamum 
dichloride,  b.  p.  100°/0-005  mm.,  m.  p.  9°,  which  is 
hydrolysed  to  the  oxide.  This  is  shown  by  extraction 
with  benzene  and  alcohol  to  be  a  mixture  of  complex 
oxides.  Diphenylgermamum  dibromide,  b.  p.  120°/ 
0-007  mm.,  and  difluoride,  b.  p.  100°/0-007  mm.,  are 
prepared  from  the  oxide  and  tho  requisite  halogen 
acid.  Treatment  of  the  dichloride  with  liquid 
ammonia  affords  diphenylgermaniumimine,  NHGePh2, 
which  is  a  viscous  liquid  at  the  ordinary  temperature. 
The  imine  is  readily  hydrolysed  with  water  to  di¬ 
phenylgermanium  oxide  and  ammonia. 

H.  Burton. 

Mercuration  of  phthaleins  in  neutral  solution 
•with  mercuric  chloride.  F.  It.  Greenbaum 
(Amcr.  J.  Pharm.,  1930, 102,  535 — 544). — Even  when 
all  four  orfAo-positions  of  tho  phenolic  rings  are 
occupied,  phthaleins  give  well-defined  mono-  or  di- 
mercury  compounds  when  mercuration  is  effected 
with  mercuric  chloride  in  perfectly  neutral  solution 
according  to  G.P.  308,335  and  U.S.P.  1,455,495.  The 
following  are  described :  monomercury  compounds 
of  tetraiodophenolphthalein,  tetraiodo-,  and  tetra- 
bromo-fluorescein,  monochlorotnercuridiniirophenol- 
phthalein,  monochloromercurimononitro-m-cresolphthal- 
tin,  dichloromercurigaUein,  and  a  mixture  of  mono-  and 
di-chloromercuridinitrofluorescein.  E.  H.  Sharples. 

Formation  of  a  closed,  heterocyclic  ring  con¬ 
taining  mercury  atoms.  L.  Vecohiotti  (Bcr., 
1930,  63,  [jB],  2275 — 2276). — o-Dibromobenzene  is 
converted  by  2%  sodium  amalgam  in  petroleum  at 
120°  into  the  compound  C6H4<^>C6H4,  which 
does  not  melt  below  300°.  Its  constitution  is  estab¬ 
lished  by  its  decomposition  with  boiling  glacial 
acetic  acid  into  benzene  and  o-diacetoxymercuri- 
benzene,  C6H4(Hg-OAc)2,  not  molten  below  300°, 
which  is  transformed  by  iodine  in  potassium  iodide 
into  o-di-iodobenzene,  m.  p.  270°.  H.  Wren. 

‘‘Machine"  for  analysis  with  Grignard 
reagents.  E.  P.  Kohler  and  N.  K.  Richtmyer  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3736— 3738).— An  im¬ 
proved  form  of  the  apparatus  previously  used  (A., 
1928,  160)  for  determining  the  quantity  of  gas  evolved 
and  the  amount  of  reagent  consumed  in  reactions 
with  magnesium  methyl  iodide  is  described. 

H.  Burton. 

Structure  of  gelatin.  E.  Abderhalden  and  A. 
Schmitz  (Z.  physiol.  Chem.,  1930, 190,  101 — 119). — 
Gelatin  contains  at  least  three  types  of  group  reacting 
with  benzoyl  chloride,  since  one  portion  of  the  benz- 
oylated  product  (type  A,  2-5%  Bz)  is  liyxlrolysed  by 
0-liY-sodium  hydroxide,  another  portion  (type  B, 
1-7%  Bz)  by  2AT-sodium  hydroxide  in  the  cold,  and 
a  third  portion  (type  C,  2-3%  Bz)  only  by  2A'-sodium 
hydroxide  on  heating.  A  similar  effect  is  noted  with 
the  df-a-bromotsohexoyl  derivative,  but  A  and  B  are 
not  differentiated. 


Methylation  with  methyl  sulphate  yields  a  methoxy- 
derivative  corresponding  with  tho  total  cold  saponifi¬ 
able  fraction  (A+B) ;  diazomethane  yields  a  methoxy- 
derivative  with  B  only.  Type  B  probably  corre¬ 
sponds  with  aromatic  and  A  with  aliphatic  hydroxyl 
groups.  The  determination  of  amino-methylation 
shows  that  the  free  amino-groups  to  which  the  benzoyl 
radicals  are  relatively  firmly  attached  (type  C)  are 
trebly  methylated  by  methyl  sulphate  and  doubly  by 
diazomethane.  Oxyproline  and  oxyglutamic  acid 
could  not  be  benzoylated  at  the  hydroxyl  group; 
dl-leucyl-dl-oxyglutamic  acid  yielded  only  the  amino- 
benzoylated  derivative.  Pepsin-hydrochloric  acid, 
which  attacks  free  gelatin,  does  not  hydrolyse  the 
benzoylated  or  methylated  products ;  both  these  are 
hydrolysed  by  trypsin-kinase.  Erepsin  has  no  action 
on  gelatin  or  the  derivatives.  J.  H.  Birkinshaw. 

Chemical  change  in  gelatin  resulting  from  the 
method  of  storage.  K.  V.  Thimann  and  A.  B, 
Page  (Biochem.  J.,  1930,  24,  1058— 1060).— Gelatin 
purified  by  flocculation  in  the  electric  field  and  stored 
in  a  moist  condition  yields  less  diamino-acid  pre¬ 
cipitate  when  hydrolysed  than  tho  normal  dry-stored 
product.  S.  S.  Zilva. 

Zwitter  ions.  I.  Proof  of  the  zwitter-ion 
constitution  of  the  amino-acid  molecule.  L.  J. 
Harris.  II.  Amino-acids,  polypeptides,  etc. 
and  proteins  as  zwitter  ions,  with  instances  oi 
non-zwitter-ion  ampholytes.  T.  W.  Birch  and 
L.  J.  Harris  (Biochem.  J.,  1930,  24,  1080 — 1097). — 
Hydrogen  chloride  and  sodium  hydroxide  titration 
ourves  of  glycine  determined  in  the  presence  of 
increasing  concentrations  of  formaldehyde  show  that 
the  weakening  of  the  basicity  of  the  amino-group 
caused  by  the  formation  of  the  methylene  derivative 
displaces  the  sodium  hydroxide  curve  and  not  the 
hydrochloric  acid  curve,  which  suggests  that  “re¬ 
placement  ”  (back-titration)  of  the  carboxyl  and 
amino-groups  of  the  amino-acid  by  a  stronger  acid 
and  a  stronger  base  takes  place.  This  evidence  is  a 
direct  proof  of  the  validity  of  the  zwitter-ion  theory. 
Similar  investigations  with  free  bases  and  ammonium 
salts  etc.  and  with  other  amino-acids  and  ampholytes 
show  that  the  shift  due  to  the  lowered  basicity  is 
characteristic  of  a  basic  curve.  Titration  curves  for 
histidine,  lysine,  arginine,  aspartic  acid,  glutamic 
acid,  tyrosine,  and  cysteine  have  been  obtained. 
New  formulas  are  given  for  the  monohydrochloride 
and  the  free  amino-acid  in  the  case  of  the  mono¬ 
acid-dibasic  ampholytes,  the  dihydrochloride  and 
sodium  salt  retaining  the  old  constitution.  With 
glutamic  and  aspartic  acids  the  monosodiuin  salt  and 
free  ampholyte  are  given  new  constitutions,  the  other 
salts  remaining  unchanged.  With  tyrosine  and 
cysteine  only  the  free  amino-acid  is  changed  and  both 
the  sodium  salts  are  unaltered.  The  apparent  add 
constant  of  taurine  is  related  to  the  basic  group. 
p-Aminophenol  and  p-aminobenzoic  acid  are  not 
zwitter  ions,  whilst  polypeptides  and  gelatin  are. 

S.  S.  Zilva. 

Separation  of  the  products  of  protein  hydro¬ 
lysis.  M.  A.  B.  Brazier  (Biochem.  J.,  1930,  24, 
1188 — 1198). — The  separation  is  based  on  the  different 
solubilities  of  the  copper  salts  of  the  amino-acids  m 
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radons  solvents.  Details  of  a  complete  analysis  of 
rein  by  this  method  are  given.  S,  S.  Zilva. 

Arginine  and  prearginine  groups  in  edestin. 
H.  S.  Sums  (J.  Gen.  Physiol.,  1930,  14,  87—97).— 
A  larger  quantity  of  arginine  is  found  in  edestin 
hydrolysates  than  would  account  for  the  contribution 
of  arginine  to  the  titration  curve.  Titration  data 
indicate  that  a  basic  group  with  an  index  of  3-8 — 
4-6  is  present  in  the  original  protein,  to  which  the 
name  prearginine  is  given.  P.  G.  Marshall. 

Combination  of  edestin  with  hydrochloric  acid. 
D.  I.  Hitchcock  (J.  Gen.  Physiol.,  1930,  14,  99— 
103). — E.M.F.  measurements  of  colls  without  liquid 
junction  indicate  that  1-0  g.  of  edestin  in  OlA7- 
hydrochloric  acid  has  a  combining  capacity'  of 
13-4  X 10-4  equivalent  of  H+  and  3-9  X 10*1  equivalent 
of  Cl-.  P.  G.  Marshall. 

Fractionation  of  gliadin.  G.  Haugaard  and 
A.  H.  Johnson  (Compt.  rend.  Trav.  Lab.  Carlsberg, 
1930,  18,  No.  2,  1 — 138). — Two  experiments  relating 
to  an  attempt  to  fractionate  wheat  gliadin  by  frac¬ 
tional  cooling  to  0°  and  —  ll°of  its  solution  in  52  wt.-% 
alcohol  (60  vol.-%)  using  as  the  starting  material, 
in  the  first  case,  gluten  freed  as  far  as  possible  from 
starch,  and,  in  the  second,  a  purified  sample  of  gliadin 
prepared  by  Dill  and  Alsberg’s  method  (A.,  1925,  i, 
1478)  are  described  in  detail,  the  two  fractionations 
giving  essentially  the  same  results.  Differentiation 
of  the  fractions  was  established  by  a  study  of  their 
composition,  optical  rotations,  precipitation  tem¬ 
peratures  (the  temperature  at  which  turbidity  first 
appears  when  a  solution  of  gliadin  in  52%  alcohol  is 
cooled),  hydrogen-ion  activities  (pau  values),  vis¬ 
cosities  in  alcoholic  solution,  solubility,  osmotio 
pressure,  acid-  and  base- binding  capacities,  and  of 
the  products  obtained  by  acid  and  enzymic  hydrolysis 
of  the  fractions ;  the  effect  of  the  alteration  of  con¬ 
ditions  on  these  properties  was  also  investigated. 
Only  the  following  broad  conclusions  admit  of 
summarisation.  The  moisture  content  of  the  air-dried 
fractions  varied  between  1-07  and  2-10%,  and  the 
ash  contents  between  0  04  and  0-09%  in  the  first,  and 
between  0-14  and  0-17%  (as  sulphates)  in  the  second 
experiment.  The  nitrogen  content  of  all  fractions 
was  approximately  constant  at  17-65%  (on  water- 
and  ash-free  samples) .  The  precipitation  temperature 
of  a  gliadin  solution  is  largely  affected  by  the  presence 
of  lithium  chloride  (used  in  the  purification  processes), 
small  concentrations  of  this  salt  (up  to  0-002  mol.) 
causing  an  increase,  followed,  at  higher  salt  concen¬ 
trations,  by  a  rapid  fall.  The  presence  of  small 
quantities  of  lithium  chloride  in  the  gliadin  fractions 
accounts  for  the  variation  of  precipitation  temperature 
with  the  gliadin  concentration,  since,  in  agreement 
with  Dill  and  Alsbcrg’s  results  (loc.  cit.),  in  the 
presence  of  0-2iV-lithium  chloride  it  is  independent 
of  the  gliadin  concentration  within  wide  limits,  but 
*s  dependent  in  a  high  degree  on  the  alcohol  concen¬ 
tration  and  on  the  pau  value,  being  a  maximum  at 
Paa  7-5,  at  which  point  it  is  independent  of  the  gliadin 
content.  In  the  presence  of  O-SN-Iithium  chloride 
and  under  the  same  conditions,  the  various  gliadin 
fractions  had  widely  different  precipitation  tem¬ 
peratures.  The  solubility  of  gliadin  in  52%  alcohol 


at  0°  and  at  approximately  the  isoelectric  point 
(pa  7-1)  is,  in  distinction  to  the  precipitation  tem¬ 
perature,  dependent  on  the  gliadin  concentration, 
increasing  with  the  quantity  of  gliadin  used  to  a  point 
characteristic  for  each  fraction  (maximum  solubility), 
after  which  the  solubility  appears  to  be  constant.  This 
maximum  solubility  in  52%  alcohol  at  0°  varies  for 
the  fractions  from  the  first  fractionation  experiment 
from  0-7  to  11-5,  and  for  those  from  the  second  experi¬ 
ment  from  1-8  to  25-8  mg.  gliadin-nitrogen  per  c.c., 
and  this  property  is  considered  to  be  an  important 
one  for  the  characterisation  of  the  fractions.  The 
solubility  is  also  considerably  affected  by  the  lithium 
chloride  concentration  and  the  pa„  value,  minimum 
solubility  being  observed  with  a  salt  concentration  of 
0-001A7  and  at  pa^  7-3.  The  precipitation  tem¬ 
peratures  of  the  fractions  are  the  higher  the  lower  is  the 
maximum  solubilities.  Whilst  the  fractions  from  the 
first  fractionation  showed  only  small  differences  in 
optical  rotation,  those  from  the  second  experiment 
showed  a  significant  interdependence  between  this 
property  and  the  maximum  solubility,  the  least 
readily  soluble  fractions  exhibiting  the  highest  rotation 
and  vice  versa.  The  rotation  is  dependent  both  on 
the  lithium  chloride  concentration  and  the  hydrogen- 
ion  activity,  being  a  minimum  at  paE  7-1 — 7-2  (iso¬ 
electric  point),  but  is  independent  of  the  gliadin 
concentration  and  the  age  of  the  solution.  Gliadin 
solutions  exhibit  simple  rotatory  dispersion.  The 
viscosities  of  gliadin  solutions  in  40,  50,  60,  and 
70  vol.-%  alcohol  lie  essentially  on  the  same  curve 
up  to  concentrations  of  15  mg.  of  gliadin-nitrogen 
per  c.c.,  but  at  higher  concentrations  the  solution  in 
70%  alcohol  has  a  much  higher  viscosity.  The 
viscosity  is  almost  independent  of  the  pan  value  and 
of  lithium  chloride  up  to  moderately  high  concentra¬ 
tions  of  this  salt.  A  marked  correlation  exists 
between  the  viscosity  and  the  maximum  solubility 
of  the  gliadin  fractions.  Under  identical  conditions 
the  viscosity  is  the  greater  the  lower  is  the  maximum 
solubility  of  the  gliadin  fraction.  The  acid-  and  base¬ 
binding  capacity  (with  hydrochloric  acid  and  lithium 
hydroxide,  respectively)  of  three  fractions  from  the 
second  experiment  gave  the  same  curve  after  the 
introduction  of  a  small  correction  for  the  unequal 
content  of  lithium  and  chlorine  in  the  samples,  this 
common  characteristic  curve  of  all  gliadin  fractions 
showing  an  isoelectric  reaction  in  52%  alcohol  at  about 
paa  7-1,  in  good  agreement  with  Hoffman  and 
Gortner’s  value  of  5-76  in  water  (A.,  1925,  i,  1479). 
The  osmotic  pressures  of  the  same  three  fractions 
wore  determined,  the  most  sparingly  soluble  fraction 
having  the  lowest  osmotic  pressure.  One  of  the 
fractions  from  the  first  fractionation  was  again  separ¬ 
ated  into  nine  fractions  by  similar  fractional  cooling. 
Under  comparable  conditions  the  precipitation  tem¬ 
peratures  of  these  nine  fractions  varied  between 
-0-5°  and  21°,  but  a  sample  obtained  by  mixing 
aliquot  parts  of  these  fractions  had  the  same  pre¬ 
cipitation  temperature  (6°)  as  the  original  sample, 
thus  showing  that  the  fractionation  is  reversible 
(denaturation  not  having  occurred)  and  that  it  is  not 
complete  in  the  first  experiment.  Moreover,  when 
two  fractions  with  different  precipitation  temper¬ 
atures  were  mixed,  both  fractions  had  marked  effects 
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on  the  precipitation  temperature  of  the  mixture. 
The  various  fractions  obtained  in  the  original  experi¬ 
ment  were  each  subjected  to  hydrolysis  with  20% 
hydrochloric  acid  and  the  humin,  ammonia,  arginine, 
acid  and  basic  groups,  tyrosine  and  tryptophan 
determined  in  the  hydrolysate  of  each.  The  most 
readily  soluble  gliadin  fraction  had  the  highest  content 
of  acid-insoluble  humin,  tryptophan,  non-amino- 
nitrogen,  and  proline,  and  the  lowest  content  of  acid- 
soluble  humin,  ammonia-nitrogen,  tyrosine,  and 
amino- nitrogen,  the  least  readily  soluble  fraction 
behaving  in  the  opposite  manner.  Whilst  the  frac¬ 
tions  from  the  second  experiment  behaved  identically 
on  hydrolysis  with  trypsin-kinase,  with  pepsin  the 
velocity  was  the  same  for  the  first  10  hrs.,  but. there¬ 
after  hydrolysis  proceeded  most  rapidly  with  the  most 
readily  solublo  fraction.  On  the  basis  of  these 
results  it  is  considered  that  gliadin  must  be  regarded 
as  Sorensen  suggests  (Compt.  rend.  Lab.  Carlsberg, 
1926,  16,  No.  8;  cf.  Linderstrom-Lang,  A.,  1929, 
1093)  as  a  reversible,  co-precipitation  system,  the 
original  gliadin  complex,  A^BjA,  splitting  into  one 
complex  of  higher  and  one  of  lower  solubility  than 
the  original,  the  process  AxBj,C,  A^By-gCx-r 
+ A^BjCV,  representing  only  the  first  stage  in  the 
ultimate  dissociation.  Finally  the  equilibrium  be¬ 
tween  gliadin,  alcohol,  and  water  at  0°  'was  investigated 
and  a  specific  gravity  method  for  the  accurate  deter¬ 
mination  of  alcohol  concentration  in  gliadin  solutions 
is  worked  out.  Under  essentially  equal  conditions 
the  most  readily  soluble  gliadin  preparation  is  pre¬ 
cipitated  at  0°  with  relatively  more  w'ater  and  less 
alcohol  than  is  a  less  readily  soluble  preparation. 
The  alcohol  concentration  of  solutions  which  afforded 
precipitates  at  0°  with  the  same  alcohol  content  as 
the  decantate  and  as  the  original  solution  were,  for 
the  least  readily  and  most  readily  soluble  fractions, 
27  and  38  wt.-%,  respectively.  The  whole  equi¬ 
librium  is  represented  on  a  ternary  diagram  on  the 
assumption  that  the  precipitated  phase  is  homo¬ 
geneous.  J.  W.  Baker. 

Spectrophotometric  researches  on  the  alde¬ 
hyde  fixation  of  the  proteins  and  their  hydro¬ 
lysis  products,  also  on  the  enolisation  of  the 
peptide  linkings.  J.  Gr6h  and  M.  Hanak  (Z. 
physiol.  Chem.,  1930,  190,  169 — 183). — The  absorp¬ 
tion  spectra  of  certain  amino-acids  alone  and  in 
presence  of  alkali  and  of  formaldehyde  w'ere  studied. 
The  absorption  of  caseinogen  agrees  well  with  the 
theoretical  absorption  curve  calculated  from  the 
tryptophan  and  tyrosine  content.  The  same  holds 
for  egg-albumin.  It  is  concluded  that  in  these  two 
proteins  the  only  chromophoric  groups  present  are 
those  of  tryptophan  and  tyrosine.  When  the  two 
proteins  are  partly  hydrolysed  in  alkaline  solution  a 
considerable  displacement  of  the  curves  occurs  (greater 
absorption).  This  is  attributed  to  enolisation  of  the 
peptide  linkings.  J.  H.  Birkinshaw. 

Mol.  wt.  of  lactalbumin.  B.  Sjogren  and  T. 
Svedberg  (J.  Amer.  Chem.  Soc.,  1930,  52,  3650 — 
3654). — The  partial  specific  volume  of  lactalbumin  is 
0-75  at  20°,  its  isoelectric  point  is  approximately 
pH  5-2,  and  its  ultra-violet  absorption  curve  shows  a 
maximum  at  279  (ifi  and  a  minimum  at  255  pp.  Deter¬ 


minations  of  the  mol.  wt.  of  crystallised  lactalbumin 
(cf.  Wichmann,  A.,  1899,  i,  838)  by  the  ultracentrifugal 
method  give  values  of  12,000 — 25,000,  showing  that 
the  product  is  not  homogeneous.  It  is  shown  by 
centrifugal  methods  that  the  lactalbumin  in  milk 
differs  from  the  “purified  ”  product,  since  the  original 
substance  has  a  mol.  wt.  not  exceeding  1000.  During 
the  “  purification  ”  aggregation  is  caused  by  the  action 
of  ammonium  sulphate.  H.  Burton. 

Detection  of  carbon,  hydrogen,  and  sulphur  in 
organic  compounds.  O.  Sciiewket  (Biocliem.  Z., 
1930,  224,  328 — 330). — Organic  compounds  (including 
those  which  do  not  char  when  heated  alone)  char 
when  ignited  with  sodium  sulphite  or  thiosulphate 
and  in  some  cases  carbonate  is  also  formed.  If 
hydrogen  is  present  hydrogen  sulphide  is  evolved. 
Sulphur  in  organic  compounds  is  detected  by  heating 
them  with  a  substance  rich  in  hydrogen  (dextrose, 
starch) ;  hydrogen  sulphide  is  produced,  and  can  be 
recognised  by  the  usual  tests.  W.  McCartney. 

Determination  of  halogens  in  organic  com¬ 
pounds.  K.  V.  Alekseevski  and  Y.  S.  Pikazin  (J. 
Appl.  Chem.,  Russia,  1930,  3,  273— 284).— Ter 
Mculen  and  Hesling’s  method  is  favoured,  but  cyclic 
compounds  are  not  always  completely  decomposed. 
Air  may  be  substituted  for  hydrogen.  Stepanov’s 
method  may  be  used  for  cyclic  compounds.  In  the 
application  of  catalytic  hydrogenation  copper  or  silver 
may  be  employed,  but  cerium  is  quickly  poisoned. 

Chemical  Abstracts. 

Colour  reaction  of  ephedrine.  J.  Sivadjl4N 
(J.  Pharm.  Chim.,  1930,  [viii],  12,  266 — 269). — 
Ephedrine  and  other  derivatives  containing  a  hydroxyl 
group  in  the  «-  and  a  methylamino-group  in  the 
3-position  to  the  benzene  nucleus  give  with  hydrogen 
peroxide  containing  4%  of  sodium  chloride  in  warm, 
slightly  alkaline  solution  a  red  coloration  becoming 
violet-red  on  cooling.  In  the  absence  of  sodium 
chloride  the  ephedrine  is  oxidised  to  benzaldehyde. 
The  substances  obtained  by  etherification  of  the 
alcoholic  group,  by  oxidation  to  the  ketone,  or  by 
methylation  or  demethylation  of  the  amino-group  all 
fail  to  give  the  reaction.  p-Methylamino-a-plienvl- 
butan-y-ol  gives  a  yellow'  colour  and  ethylp-P-hydroxy- 
?t-propylaminobenzoate  a  faint  yellow'  colour. 
^-Ephedrine,  ^-methyl^phedrinc,  and  norephedrine 
give  orange-yellow'  colours.  Pyramidone  (cf.  Char- 
onnat  and  Delaby,  this  vol.,  223)  gives  a  transient 
blue  colour.  H.  E.  F.  Notton. 

Reactions  of  thiophen.  L.  Ekkert  (Pharm. 
Zentr.,  1930,  71,  625— 626).— One  drop  of  an  alcoholic 
solution  of  thiophen  of  the  concentration  given  in 
parentheses  gives  the  follow'ing  colour  reactions  in 
concentrated  sulphuric  acid  :  with  alloxan  deep  blue, 
becoming  violet  or  red  in  presence  of  W'ater  (1%); 
with  formaldehyde  ruby-red  (0T  %) ;  with  p-dimethyl- 
aminobenzaldehy'de  violet  to  red  with  a  green 
fluorescence  (1%),  rose-pink  (0-1%);  and  with 
nitroso-3-naphthol  intense  green  (1%).  In  the  first 
tw'o  reactions  the  colours  may  also  be  obtained  by 
superposing  an  aqueous  or  alcoholic  solution  of  the 
reagents  on  sulphuric  acid.  H.  E.  F.  Notton. 

Microchemical  detection  of  barbituric  acid 
derivatives.  L.  van  Itallte  and  A.  J.  Steen- 
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hauer  (Pharrn.  Weekblad,  1930,  67,  977— 985).— The 
nature  of  the  precipitates  obtained  by  addition  to  a 
solution  of  the  derivative  in  potassium  hydroxide  of 
acetic  acid,  ammonium  phosphate,  thallium  acetate, 
silver  nitrate,  ammoniacal  cupric  hydroxide,  bromine 
water,  or  baryta  water,  and  the  conditions  favourable 
to  precipitation  in  each  case,  are  described.  It  is 
claimed  that  suitable  combinations  of  the  reactions 
are  sufficient  to  identify  any  of  the  common 
derivatives.  S.  I.  Levy. 

Reactions  of  homatropine  and  novatropine. 
L.  Ekkert  (Pharrn.  Zentr.,  1930,  71,  641). — To  about 
0  01  g.  of  substance  are  added  an  equal  amount  of 
chloroamine  and  10  drops  of  fuming  hydrochloric  acid 
(36%)  and  the  mixture  is  evaporated  to  dryness; 
the  yellow  or  dirty  brown  residue  is  dissolved  in 
0'5  c.c.  of  sulphuric  acid  and  0-01  g.  of  codeine  added. 
A  characteristic  bright  colour  is  developed  on  carefully 
warming  the  solution — blood-red  to  carmine  with 
homatropine, carmine  to  purplish-red withnovatropine. 
Atropine,  hyoscyamine,  hyoscine,  and  scopolamine 
do  not  give  characteristic  colours  and  may  be  tested 
by  the  furfuraldehyde  reaction  previously  described 
(A.,  1926,  533).  R.  Child. 

Titrimetric  determination  of  primary  arsinic 
acids.  H.  Kino  and  6.  V.  Rtjtterford  (J.C.S., 


1930,  2138—2143). — Primary  arsinic  acids  may  be 
determined  volumetrically  by  titration  in  a  solution 
saturated  with  sodium  chloride  using  thymol-blue 
(thymolsulphoncphthalein)  as  indicator,  or,  more 
accurately,  in  a  solution  half  saturated  with  sodium 
chloride  in  presence  of  thymolphthalein.  Thymol- 
blue  is  the  less  satisfactory  indicator,  having  a  less 
striking  colour  change,  and  being  itself  affected  by 
certain  arsinic  acids.  The  method  is  not  satisfactory 
in  presence  of  amino-,  hydroxyl,  sulphonamido-, 
carbamido-,  or  similar  groups  capable  of  conferring 
basic  or  additional  acidic  properties.  The  following 
procedure  is  recommended.  About  01  g.  of  the  acid, 
accuratcly  weighed,  is  heated  with  two  drops  of  0-1% 
alcoholic  thymolphthalein  and  titrated  with  0-liY- 
sodium  hydroxide  (free  from  carbonate)  until  a  blue 
colour  appears.  An  approximately  equal  volume  of 
saturated  sodium  chloride,  neutral  to  thymolphthalein, 
is  then  added,  and  the  titration  continued  until  a 
blue  colour  is  again  produced,  which  then  corresponds 
with  the  formation  of  the  disodium  salt  of  the  acid. 

H.  A.  Piggott. 

Toxicological  determination  of  morphine. 
A.  C.  Pereira  (Rev.  Cliim.  pur.  appl.,  1929,  4,  1 — 5 : 
Chem.  Zentr.,  1930,  i,  2457). — Alcoholic  (10%) 
chloroform  is  employed  for  the  extraction. 

A.  A.  Eldridge. 


Biochemistry. 


Adrenaline  as  a  disturbing  factor  in  the  deter¬ 
mination  of  blood-gases.  T.  Vacek  (Pfluger’s 
Archiv,  1930,  224,  144—149;  Chem.  Zentr.,  1930,  i, 
2131). — When  adrenaline  is  added  to  the  blood  as 
well  as  potassium  ferricyanide  the  quantity  of  expelled 
gas  is  considerably  increased  and  is  larger  than  the 
total  amount  of  so-called  free  oxygen.  Potassium 
ferricyanide  alone  liberates  only  a  small  amount  of 
gas  from  blood-serum ;  with  the  addition  of  adrenaline 
200  volumes  more  gas  are  liberated. 

L.  S.  Theobald. 

Specific  detection  of  human  blood  by  Ganas- 
sini's  reaction.  D.  Ganassini  (Arch.  1st.  Biochim. 
Ital.,  1930, 2, 401 — 410). — An  extract  of  the  suspected 
human  blood-stain  is  prepared  containing  the  same 
concentration  of  pigment  as  a  control  solution  of 
human  blood.  Exact  equality  is  attained  after 
comparing  the  pigment  content  in  equal  portions  of 
the  two  solutions  colorimetrically,  either  directly, 
after  conversion  into  mcthsemoglobin,  or  by  com¬ 
parison  of  the  iron  content.  The  two  solutions  are 
then  treated  simultaneously  with  eosin-blue  in 
alcoholic  potassium  hydroxide  solution  and  dilute 
hydrogen  peroxide,  and  the  rates  of  colour  change 
observed.  With  animal  bloods  the  change  takes  two 
or  three  times  as  long  ns  with  human  blood. 

R.  K.  Callow. 

Detection  of  blood  by  means  of  benzidine  hydro¬ 
chloride.  S.  L.  Leiboff  (J.  Lab.  Clin.  Med.,  1929, 
14, 1187— 1191).— The  preparation  of  the  pure  reagent 
and  its  use  in  the  examination  of  urine  and  faeces  are 
described.  Chemical  Abstracts. 


Determination  of  haemoglobin,  hi.  Karshan 
and  R.  G.  Freeman,  jun.  (J.  Lab.  Clin.  Med.,  1929, 
15,  74 — 78). — The  methods  of  Wong  and  of  Cohen 
and  Smith  give  results  in  accord  with  those  obtained 
by  Van  Slyke  and  Neill’s  method. 

Chemical  Abstracts. 

Reactions  of  cyanide  with  globin-hsemo- 
chromogen.  M.  L.  Anson  and  A.  E.  Mirsky  (J. 
Gen.  Physiol.,  1930, 14,  43 — 54). — Cyanide  is  capable 
of  forming  mono-  and  di-cyano-compounds  with 
reduced  haem,  whilst  only  one  (probably  mono-) 
globinhsemochromogen  exists.  Differing  amounts  of 
cyanide  are  added  to  reduced  haem  in  the  presence 
of  varying  concentrations  of  globin  and  the  spectra 
of  the  resulting  solutions  indicate  whether  the  cyanide 
is  competing  with  the  globin  in  its  attachment  to  the 
haem  molecule.  Cyanide  is  found  to  react  with  globin- 
haemochromogen  in  two  ways  :  first,  in  which  it  forms 
a  cyanoglobin-haxnochromogeii,  and,  secondly,  in  which 
it  displaces  the  globin,  forming  a  dicyanohaemo- 
chromogen.  P.  G.  ALvrshall. 

Elementary  composition  of  crystallised  oxy- 
hsemocyanin  from  Helix  pomatia.  F.  Hernler 
and  E.  Philippi  (Z.  physiol.  Chem.,  1930,  191,  23 — 
27). — The  composition  of  air-dried  crystalline  oxy- 
hiemocvanin  from  Helix  pomatia  is  C  48-59,  H  7-04, 
N  14-26,  S  0-71,  Cu  0-232%  (mean  values). 

J.  H.  Birkinshaw. 

Action  of  papain  on  haemocyanin  from  Helix 
pomatia.  E.  PHiLipn  and  F.  Hernler  (Z.  physiol. 
Chem.,  1930,  191,  28 — 35). — Filtered  snail’s  blood 
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containing  2 — 3%  of  sodium  fluoride  when  treated  with 
2%  of  papain  deposits  crystals  on  keeping  (Dh6re  and 
Baumeler,  Compt.  rend.  Soc.  Biol.,  1929,  101,  1071). 
The  composition  and  absorption  spectrum  of  the 
crystals  agree  best  with  the  assumption  that  they 
are  oxyhaomocyanin.  J.  H.  Birkinshaw. 

Determination  of  the  pa  of  serum  and  plasma 
by  the  quinhydrone  electrode.  E.  P.  Laug  (J. 
Biol.  Chem.,  1930,  88,  551 — 573). — By  application  of 
a  predetermined  correction  factor  to  the  usual  equa¬ 
tion,  the  quinhydrone  electrode  may  be  used  for  the 
determination  of  slightly  alkaline  pu.  At  38°,  a 
progressive  drift  of  the  electrode  in  the  direction  of  a 
moro  acid  pa  was  observed  in  determinations  on 
serum  or  plasma.  By  extrapolation  to  zero  time,  an 
approximation  to  the  true  initial  pa  was  obtained. 
At  20°  this  drift  was  less  marked.  The  quinhydrone 
electrode  at  20°  or  38°  gave  results  on  dog  serum  or 
plasma  averaging  0-03  pu  more  acid  than  parallel 
determinations  with  a  hydrogen  electrode.  Con¬ 
firmation  of  Havard  and  Kerridge’s  results  (A.,  1929, 
1189)  on  the  first  acid  change  of  shed  blood  has  been 
obtained,  using  both  the  quinhydrone  and  hydrogen 
electrodes.  G.  F.  Marrian. 

Erythrocyte  and  plasma  catalase.  I,  II.  H. 
Kurokawa  (Tohoku  J.  Exp.  Med.,  1930,  14,  520 — 
538). — Although  the  amount  of  catalase  is  decreased 
in  post-hamorrhagic  anaemia  it  is  not  parallel  to  the 
blood-haemoglobin.  Catalase  free  from  haemoglobin 
is  obtained  by  shaking  a  haemoglobin  solution  with 
toluene  or  chloroform.  Avian,  amphibian,  and 
mammalian  blood-catalases  differ  in  their  effect  on 
hydrogen  peroxide.  Plasma-catalase  is  unaffected  by 
hunger,  bleeding,  intraperitoneal  injection  of  blood, 
or  ingestion  of  phosphorus ;  it  is  increased  by  intra- 
vasal  haemolysis  or  by  chloroform  or  carbon  tetra¬ 
chloride  poisoning.  Chemical  Abstracts. 

Influence  of  formaldehyde  on  the  precipitation 
of  serum-proteins.  M.  MascrIs  and  M.  Herbain 
(Bull.  Soc.  Cliim.  biol.,  1930,  12,  978— 993).— Sera  of 
man,  horse,  bull,  and  heifer  were  treated  with  various 
deproteinising  agents,  viz.,  trichloroacetic  acid,  sodium 
sulphate,  magnesium  sulphate,  acetone,  and  alcohol 
in  the  presence  and  in  the  absence  of  formaldehyde, 
the  degree  of  deproteinisation  being  determined  by 
measuring  the  quantity  of  nitrogen  not  precipitated. 
With  all  reagents  the  effect  of  the  presence  of  form¬ 
aldehyde  is  to  decrease  the  quantity  of  unprecipitated 
nitrogen,  the  effect  being  least  marked  in  the  case  of 
alcohol  and  negligible  when  boiling  alcohol  is  used. 

W.  O.  Kermack. 

Determination  of  blood-non-protein-nitrogen. 
S.  L.  Leiboff  (J.  Lab.  Clin.  Med.,  1929,  15,  155— 
157). — In  the  Koch-McMeeldn  method  digestion  is 
effected  in  flat-bottomed  flasks  on  a  sand-bath,  and 
a  correction  is  made  for  the  nitrogen  content  of  the 
hydrogen  peroxide  solution. 

Chemical  Abstracts. 

Amino-nitrogen  of  human  blood.  I — III.  E. 
Milheiro  (Rev.  Chim.  pur.  appl.,  192S,  3,  S5 — 101, 
164—181 ;  1929, 4, 27—47  ;  Chem.  Zentr.,  1930,  i,  2457, 
2438). — Sources  of  error  in  the  determination  are  dis¬ 
cussed.  In  the  absence  of  external  influences  the 
blood-amino-nitrogen  is  substantially  constant  for  an 


individual.  The  value,  which  is  42 — 70  mg.  per  litre 
in  hunger,  falls  after  meals,  and  is  markedly  dimin¬ 
ished  when  the  diet  is  low  in  nitrogen.  The  excretion 
of  amino -nitrogen  is  unaffected  by  the  quantity 
present  in  the  blood.  If  the  diet  contains  a  sufficient 
quantity  of  protein  the  urinary  amino-nitrogen 
increases  during  gastric  digestion  and  diminishes 
during  intestinal  digestion ;  it  increases  during  periods 
of  activity.  Corresponding,  but  reciprocal,  variations 
in  the  urinary  ammonia  are  observed.  Apparently 
the  blood-amino-nitrogen  is  the  precursor  of  urinary 
ammonia.  A.  A.  Eldridge. 

Alleged  presence  of  bile  salts  in  normal  blood. 

E.  Walker  (Biochem.  J.,  1930,  24,  1489—1492).— 

The  positive  Pettenkofer  reaction  obtained  with 
alcoholic  extracts  of  blood  is  due  to  cholesteryl  oleate. 
The  presence  of  bile  salts  in  normal  blood  (ox  and 
sheep)  cannot  bo  demonstrated.  Cholesteryl  oleate 
is  present  in  human  blood.  S.  S.  Zilva. 

Detection  of  bile  acids  in  blood.  M.  Jenke  and 

F.  Steinberg  (Arch.  exp.  Path.  Pharm.,  1930,  153, 
244—256). — The  application  of  the  Pettenkofer 
reaction  in  the  detection  and  determination  of  bile 
salts  ih  blood  was  examined  and  tho  limits  of  its 
applicability  were  determined.  In  healthy  men  bile 
salts  were  not  found  in  a  concentration  greater  than 
0-025  mg.  per  100  c.c.,  but  in  certain  icteric  patients 
the  concentration  of  bile  salts  may  reach  2 — 8  mg. 
per  100  c.c.  Bile  acids  can  also  be  detected  in  the 
blood  of  dogs  after  injection  of  cholic  acid. 

W.  O.  Kermack. 

Effect  of  diet  on  the  bile  pigment  of  the  blood. 

H.  Jacoby  (Klin.  Woch.,  1930,  9,  307—308;  Chem. 

Zentr.,  1930,  i,  2439). — Egg-yolk  markedly  increases 
the  blood-bilirubin.  A.  A.  Eldridge. 

Serum-cholesterol.  L.  Bugnard  (Compt.  rend. 
Soc.  Biol.,  1929,  102,  291—293 ;  Chem.  Zentr.,  1930, 
i,  2578). — The  serum-cholesterol  of  dog’s  blood 
collected  and  clotted  in  absence  of  air  is  greater  than 
that  of  the  corresponding  plasma  by  0-42  mg.  per 
100  c.c.,  whilst  the  difference  with  preparations  made 
in  presence  of  air  is  0-30  mg.  Corresponding  values 
for  human  blood  were  0-40  and  0-30. 

A.  A.  ELDRIDaE. 

State  of  solution  of  cholesterol  in  blood-serum. 

I.  Artificial  mixtures  of  lipin  and  protein.  II. 
Extractability  of  cholesterol  from  blood-serum 
by  alcohol  and  a  method  of  determination  of  free 
and  esterified  cholesterol.  III.  Relations  be¬ 
tween  cholesterol  and  proteins.  S.  M.  Netj- 
schlosz  (Biochem.  Z.,  1930,  225,  115—122,  123— 
129;  130 — 140). — I.  The  solubility  of  cholesterol  in 
aqueous  solutions  of  albumin  and  lecithin  increases 
with  increasing  concentration  of  both  substances, 
but  the  influence  of  the  albumin  is  somewhat  decreased 
by  the  presence  of  lecithin  and  inversely.  The 
extractability  of  lecithin  from  the  aqueous  mixture 
with  ether  decreases  with  increasing  concentration  of 
albumin  and  increases  with  increasing  concentration 
of  lecithin.  The  adsorbability  of  cholesterol  on  animal 
charcoal  depends  only  on  the  albumin  concentration, 
increasing  as  this  decreases,  and  is  unaffected  by  the 
lecithin  concentration. 

II.  By  precipitation  of  a  given  amount  of  serum 
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with  at  least  nineteen  times  its  volume  of  alcohol,  the 
filtrate  contains  practically  all  the  cholesterol,  the 
deviations  from  that  present  in  the  serum  being  not 
greater  than  5%.  A  colorimetric  method  of  deter¬ 
mining  cholesterol,  based  on  this  fact,  is  described  and 
modified  to  give  separate  determinations  of  free  and 
esterified  cholesterol. 

III.  The  protein-cholesterol  complex  of  Troense- 
gaard  and  Kondahl  (A.,  1926,  634,  1166)  cannot  be 
detected  when  the  serum  is  precipitated  with  alcohol, 
but  only  when  deproteinisation  is  effected  by  a 
reagent  in  which  the  lipin  is  insoluble.  Fixation  of 
cholesterol  occurs  when  an  artificial  mixture  of 
albumin  and  cholesterol  is  precipitated  by  saturated 
ammonium  sulphate  solution. 

P.  W.  ClBTTERBUCK. 

Determination  of  cholesterol  in  blood.  J. 
Allardyce  (Canad.  J.  Res.,  1930,  3,  115 — ^119). — 
Consistent  and  satisfactory  results  are  obtained  by 
combining  the  method  of  Myers  and  Wardell  (A., 
1918,  ii,  461)  of  drying  the  blood  on  plaster  of  Paris 
ivith  the  extraction  procedure  of  Ling  (A.,  1928,  437) 
and  colorimetric  determination  by  the  Liebermann- 
Burchard  reaction.  R.  K.  Callow. 

Micro-determination  of  the  total  fat  and  lipin 
content  of  blood.  I.  R.  Iwatsura,  M.  Morimoto, 
and  M.  Tamura  (Biochem.  Z.,  1930, 224, 437—447).— 
The  fat  and  lipin  content  of  20 — 40  mg.  of  blood  is 
determined  (as  triolein)  by  extraction  with  alcohol  and 
ether,  oxidation  with  sulphuric  and  chromic  acids, 
and  iodometric  determination  of  the  excess  of  the  latter 
(of.  Bang,  A.,  1919,  ii,  85;  Bloor,  A.,  1914,  ii,  392). 
In  calculating  results  allowance  must  be  made  for 
the  presence  in  blood  of  oxidisable  material  other 
than  fats  and  lipins.  W.  McCartney. 

[Blood-]protein  sugar.  H.  Bierry  (Compt. 
rend.  Soo.  Biol.,  1930,  101,  1066—1068;  Chem. 
Zentr.,  1930,  i,  2440).— Plasma-protein  affords,  in 
addition  to  dextrose  and  <f-mannose,  a  sugar  which 
appears  to  be  galactose.  A.  A.  Eldridge. 

Factors  -which  may  influence  the  sugar  content 
of  the  blood  and  urine.  E.  M.  Watson  (J.  Lab. 
Clin.  Med.,  1929, 15,  234 — 238). — Increased  alkalinity 
of  morning  urine  is  associated  with  an  increase  of 
urinary  and  blood-sugar.  Chemical  Abstracts. 

“ Unfermentable  matter”  in  blood.  E.  J. 
Bigwood  and  A.  Wuillot  (Compt.  rend.  Soc.  Biol., 
1930, 103, 43—45 ;  Chem.  Zentr.,  1930,  i,  2752).— The 
value  is  unaffected  by  the  quantity  of  yeast  employed. 

A.  A.  Eldridge. 

Determination  of  reducing  substances  in  blood 
with  potassium  ferricyanide.  H.  L.  Bryant  (J. 
Lab.  Clin.  Med.,  1929, 14,  1082— 10SG). — The  protein- 
free  filtrate,  obtained  by  Folin  and  Wu’s  method,  is 
treated  with  a  solution  of  potassium  ferricyanide 
containing  sodium  carbonate,  the  excess  of  the  former 
being  determined  iodometrically  after  precipitation  of 
ferrocyanide  with  zinc  sulphate. 

Chemical  Abstracts. 

Folin 's  micro-method  for  the  determination  of 
Blood-sugar.  S.  L.  Leiboff  and  D.  Koppel  (J. 
Lab.  Clin.  Med.,  1929, 15,  151— 154).— The  method  is 
slightly  less  accurate  than  Folin  and  Wu’s  macro¬ 


method.  A  method  for  the  purification  of  the  gum 
arabic  employed  is  described. 

Chemical  Abstracts. 

Micro-determination  of  blood-sugar.  R.  J. 
Pickard  and  L.  F.  Pierce  (J.  Amer.  Med.  Assoc., 
1930,  94,  1134). — In  a  micro-modification  of  the 
method  of  Folin  and  Wu  0-1 — 0  05  c.e.  of  blood  is 
used ;  for  75 — 150  mg.  of  dextrose  per  100  c.c.  the 
average  error  is  less  than  2%. 

Chemical  Abstracts. 

Guinea-pig's  blood.  B.  Teich  (Compt.  rend. 
Soc.  Biol.,  1929, 102,  151—153;  Chem.  Zentr.,  1930, 
i,  2752). — The  blood  contained  Ca  0-06 — 0-13,  K 
0-53 — 0-99,  P  0-22 — 0-43  g.  per  litre ;  plasma  alkali 
reserve  19-33 — 30-35  (young  animals  33 — 65-2)  vol.-% 
C02;  pa  7-36—7-39  (7-23—7-30) ;  dry  matter  14-09— 
22-61  g.,  and  ash  1-22 — 1-95  g.  per  100  c.c.  of  blood. 

A.  A.  Eldridge. 

Blood  normals  for  cattle  ;  some  pathological 
values.  J.  Allardyce,  R.  H.  Fleming,  and  R.  H. 
Clark  (Canad.  J.  Res.,  1930,  3,  120— 124).— The 
range  of  normal  content  of  cholesterol,  sugar,  non- 
protein-,  urea-,  and  amino-acid-nitrogen,  creatine, 
creatinine,  calcium,  phosphate,  and  chloride  in  the 
blood  of  cattle  is  similar  to  that  of  man.  A  variation 
of  cholesterol  content  with  diet  is  observed.  Cattle 
in  various  pathological  conditions,  in  particular 
hoematuria  vesicalis  (“red  water  ”),  gave,  in  general, 
normal  values.  R.  K.  Callow. 

Determination  of  blood-chloride.  E.  Foldes 
and  H.  Tauber  (J.  Lab.  Clin.  Med.,  1929,  15,  59— 
61). — The  chloride  content  of  dojiroteiniscd  blood  is 
determined  by  titration  with  silver  nitrate. 

Chemical  Abstracts. 

Micro-determination  of  iodine  in  blood.  R.  G. 
Turner  (J.  Biol.  Chem.,  1930,  88,  497— 511).— The 
blood  (10  c.c.)  is  dried  with  potassium  carbonate 
solution,  and  ashed  in  an  atmosphero  of  oxygen,  the 
residue  is  extracted  with  water,  and  to  the  extract 
are  added  saturated  potassium  sulphate  and  10% 
barium  chloride  solutions.  The  supernatant  fluid, 
after  centrifuging  the  precipitate  of  barium  sulphate, 
is  decanted  and  evaporated  to  dryness  and  the  residue 
extracted  with  absolute  alcohol.  The  alcoholic 
extract  is  evaporated  and  ignited,  and  the  residue 
extracted  with  2  c.c.  of  water.  The  iodide  in  this 
solution  is  oxidised  to  iodate  by  bromine  in  the 
resence  of  sulphuric  acid,  and  the  blue  colour  pro- 
uced  by  the  addition  of  potassium  iodide  in  the 
presence  of  starch  is  matched  against  a  standard 
containing  a  known  amount  of  iodine.  It  is  claimed 
that  quantities  of  iodine  from  0-0005  to  0-005  mg. 
may  bo  determined  with  an  error  of  10 — 15%. 

G.  F.  Marrian. 

Determination  of  iodine  in  blood.  H.  A.  A. 
Aitken  (Biochem.  J.,  1930,  24,  1456— 1459).— The 
titrimctric  method  is  modified  so  that  the  titration 
is  performed  in  a  volume  of  about  0-2  c.c. — a  concen¬ 
tration  which  ensures  a  deep  blue  colour  with  starch 
iodide  and  a  definite  end-point.  The  experimental 
error  is  about  ±1%.  S.  S.  Zilva. 

Use  of  sodium  citrate  as  anticoagulant  in  the 
chemical  examination  of  blood.  S.  L.  Leiboff 
and  I.  S.  Witchell  (J.  Lab.  Clin.  Med.,  1929,  14, 
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1094 — 1096). — The  use  of  sodium  citrate  is  admissible 
in  determinations  of  non-protein-nitrogen,  urea- 
nitrogen,  uric  acid  (for  which  it  is  preferred  to  potass¬ 
ium  oxalate),  creatinine,  and  sugar. 

Chemical  Abstracts. 

Glycogen  of  mammalian  muscle  and  its 
behaviour  after  death.  I.  A.  Anderson  and 
J.  J.  R.  Macleod  (Biochem.  J.,  1930,  24,  1408 — 
1420). — In  rabbits  killed  by  chloroform  or  in  decapit¬ 
ated  cats  corresponding  muscles  of  opposite  sides  do 
not  necessarily  contain  equal  percentages  of  glycogen, 
although  the  averages  of  three  corresponding  muscles 
on  each  side  usually  agree.  In  rats  killed  by  spinal 
transection  with  a  cleaver  the  two  hind-limbs  contain 
equal  percentages  of  glycogen.  The  glycogen  of 
intact  mammalian  muscle  does  not  appreciably 
diminish  when  the  muscle  is  kept  for  1  hr.  at  the 
ordinary  temperature  after  death.  Lactic  acid  accumu¬ 
lates  under  the  foregoing  conditions.  When  the 
muscle  is  killed  a  reaction  leading  to  the  disappear¬ 
ance  of  glycogen  is  stimulated  and  the  post-mortem 
increase  of  lactic  acid  is  usually  out  of  proportion  to 
any  decrease  in  glycogen.  S.  S.  Zilva. 

Effect  of  freezing  in  a  concentrated  solution  of 
sodium  chloride  on  the  colour  of  red  muscle.  J. 
Brooks  (Biochem.  J.,  1930,  24,  1379 — 1383). — In 
brine-freezing  the  sodium  chloride  penetrates  the 
tissue  and  influences  the  oxidation  of  hsemoglobin  to 
methaemoglobin  by  increasing  the  rate  of  oxidation 
and  by  increasing  the  depth  of  the  superficial  layer  of 
tissue  in  which  oxidation  is  possible.  S.  S.  Zilva. 

Frozen  state  in  mammalian  muscle.  T. 
Moran  (Proc.  Roy.  Soc.,  1930,  B,  107,  182 — 187). — 
Dilatometric  measurements  of  the  amount  of  ice 
present  in  mammalian  muscle  when  frozen  to  equi¬ 
librium  between  —  1-5°  and  —20°  indicate  that  there 
is  not  more  than  6%  of  “  bound  water  ”  in  the  muscle. 

C.  C.  N.  Vass. 

Glutathione  content  of  muscles  and  other 
organs  and  tissues,  especially  of  rahhits.  T. 
Matsumori  and  M.  Okttda  (J.  Biochem.  Japan,  1930, 
11,  407 — 414). — The  glutathione  content  of  red  muscle 
is  greater  than  that  of  white  skeletal  muscle.  Of 
other  organs  the  adrenals  contain  most,  and  blood 
least,  glutathione.  Chemical  Abstracts. 

Distribution  of  nitrogen  in  the  muscles  of 
various  species  of  animals.  II.  Rays  and 
sharks.  R.  Kapeller-Adler  and  J.  Krael  (Bio¬ 
chem.  Z.,  1930,  224,  364  -377;  cf.  this  vol.,  1056).— 
The  muscle  of  sea  fish  contains  considerably  more 
betaine  than  does  that  of  fresh-water  fish.  Tri- 
methylamine  oxide  is  probably  one  of  the  most 
important  end-products  of  the  metabolism  of  sea  fish, 
in  the  urine  of  which  it  may  be  the  chief  constituent 
(cf.  Grollman,  A.,  1929,  464).  Methylamine  is  also 
present  in  appreciable  amounts  in  the  muscle  of  sea 
fish.  Since  rapid  changes  occur  in  dead  fish,  results 
obtained  immediately  after  death  may  differ  greatly 
from  those  obtained  later  (cf.  Hoppe-Seyler  and 
Schmidt,  A.,  1928,  195).  W.  McCartney. 

Amino-acids  of  tissues.  IV.  Diamino-acid 
content  of  muscle  tissue  of  different  classes  of 
animals.  J.  L.  Rosedale  and  J.  P.  Morris.  V. 


Monoamino-acids  of  the  horse  mackerel  (Caiana- 
rottlcrt ).  J.  L.  Rosedale  and  C.  J.  Oliveibo 
(Biochem.  J.,  1930,  24,  1294—1296,  1297-1300).- 
IV.  Tissues  of  the  crocodile,  cockroach,  mosquito 
larvae  ( A .  ludlowi),  oysters,  and  sponge  (Monaxonids) 
have  been  analysed  by  Van  Slyke’s  method.  An 
increase  in  the  amount  of  histidine-nitrogen  and  a 
decrease  of  lysine-nitrogen  is  found  in  the  lower 
organisms. 

V.  Tyrosine,  glutamic  acid,  aspartic  acid,  leucine, 
and  proline  were  isolated.  S.  S.  Zilva. 

Determination  of  carbamide  in  Selachii.  B., 
Kisch  (Biochem.  Z.,  1930,  225,  197— 207).— The 
carbamide  contents  of  the  blood,  urine,  cerebrospinal 
fluid,  the  fluids  of  the  auditory  organ,  the  aqueous 
humour,  pericardial  and  perivisceral  fluids,  bile, 
heart-muscle,  body-muscle,  electric  organ,  and  spleen 
of  a  number  of  Selachii  are  determined. 

P.  W.  Cltjtterbuck. 

Detection  of  pbosphagen  in  the  electric  organ 
of  Torjicdo.  B.  Kisch  (Biochem.  Z.,  1930,  225, 
183 — 192). — The  electric  organ  of  Torpedo  contains 
about  the  same  amount  of  creatine  as  the  musculature. 
With  the  fresh  unstimulated  organ,  77%  of  the  phos¬ 
phorus  of  the  acid  extract  is  present  as  phosphagen. 
During  activity  of  the  organ  and  during  asphyxiation 
the  amount  of  phosphagen  rapidly  diminishes, 
resynthesis  occurring  during  rest  in  presence  of 
oxygen.  The  organ  contains  a  second  phosphorus 
compound  which  is  determined  colorimetrically  as 
phosphagen.  P.  W.  Clutterbhck. 

Tryptophan  content  of  the  adrenals.  P.  Gret- 
scHNEVj  (Russ.  J.  Physiol.,  1930,  12,  321 — 329). — 
Extracts  of  fresh  adrenals  contain  2-9  mg.  of  trypto¬ 
phan  per  100  g.  of  fresh  tissue.  W.  0.  Kermack. 

Acetylcholine  and  choline  from  animal  organs. 
I.  Preparation  from  ox-blood.  J.  Kapfhammeb 
and  C.  Bischofe  (Z.  physiol.  Chem.,  1930, 191,  179 — 
182). — With  the  aid  of  Reinecke  acid  as  precipitant, 
acetylcholine  was  isolated  from  ox-blood  in  a  yield  of 
28-8  mg.  per  litre.  On  conversion  into  the  gold  salt 
some  decomposition  to  free  choline  occurred. 

J.  H.  Birkinshaw. 

Nuclein  metabolism.  XXV.  Specificity  of 
Dische’s  colour  reactions  with  diphenylamine 
and  carhazole  on  the  purine-  and  pyrimidine- 
nucleosides  of  thymus-nucleic  acid.  M.  AnGER- 
mann  and  F.  Bielschovsky  (Z.  physiol.  Chem.,  1930, 
191,  123—125;  cf.  this  vol.,  1218).— The  difference 
in  the  colour  reactions  shown  by  purine-  and  pyrim¬ 
idine-nucleosides  is  due  to  the  fact  that  the  pyrim¬ 
idine  linking  is  much  more  stable  than  that  of  the 
purine  bases.  There  is  no  evidence  of  a  difference 
in  the  combined  carbohydrate;  the  value  of  the 
reaction  lies  in  its  power  of  distinguishing  between 
yeast-  and  thymus-nucleic  acids  and  their  degradation 
products.  J.  H.  Birkinshaw. 

Nature  and  origin  of  ovarian  lipins.  E. 
Preissecker  (Zentr.  Gynakol.,  1928,  2740—2743; 
Chem.  Zentr.,  1930,  i,  2435). — The  lipins  (in  rats) 
appear  unconnected  with  the  hormones;  they  do  not 
take  part  in  fat  metabolism.  A.  A.  Eldridge. 
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Fatty  acids  in  the  liver  of  the  sheep.  K. 
Tornee  (Biocliem.  J.,  1930,  24,  1327—1336).— 
Oxidation  of  the  ethyl  esters  of  the  fatty  acids  by 
Armstrong  and  Hilditch’s  method  (A.,  1925,  i,  355) 
yielded  a  mixture  of  nonoic  and  hexoic  acids.  Oxid¬ 
ation  of  the  mixed  fatty  acids  with  hydrogen  peroxide 
(of.  Hilditch,  A.,  1926,  938)  gave  rise  to  dihydroxy- 
stearie  acid,  but  not  to  tetrahydroxystearic  acid. 
Dilute  alkaline  permanganate,  however,  produces  a 
mixture  of  both  these  acids.  The  oleic  acid  present 
is  the  A'-modification.  Linoleic  acid  and  arachidonic 
acid  are  also  present,  but  linolenic  acid  was  not  found. 

S.  S.  Zilva. 

Value  of  Smith’s  method  [of  staining]  with 
Nile-blue  sulphate  in  differentiation  of  neutral 
fats  from  the  corresponding  fatty  acids  and 
soaps.  F.  Leinati  (Arch.  1st.  Biochim.  Ital.,  1930, 
2,  447 — 456). — Sections  of  tissue  in  which  traumatic 
liponecrosis  has  occurred  show,  when  stained  by 
Smith’s  method,  foci  round  which  gradations  of  colour 
from  the  rose-red  given  by  healthy  tissue  through 
lilac  and  violet  to  blue  are  observed.  The  changes  in 
appearance  with  duration  of  the  necrosis  are  con¬ 
cordant  with  the  assumption  that  the  gradation  of 
colour  is  parallel  with  the  disintegration  of  the  original 
neutral  fat  into  fatty  acids  and  soaps.  Fixation  in 
dilute  alcohol  or  formaldehyde  does  not  seem  to 
influence  the  coloration.  R.  K.  Callow. 

Plasmalogen.  II.  Preparation  of  plasmal ; 
hydrolysis  of  plasmalthiosemicarb  azone .  M. 
Behrens  (Z.  physiol.  Chem.,  1930,  191,  183 — 186: 
cf.  A.,  1929,  342). — The  plasmalogen  is  hydrolysed 
by  acid  and  the  plasmal  converted  into  thiosemi- 
carbazone  after  neutralisation.  The  water  is  removed 
under  reduced  pressure,  the  residue  dissolved  in  a 
mixture  of  alcohol  and  ether,  and  the  thiosemicarb- 
azone  precipitated  with  alcoholic  silver  nitrate.  The 
silver  compounds  are  purified  by  dissolution  in  ether 
and  reprecipitation  with  alcohol,  decomposed  bv 
hydrogen  sulphide,  and  the  thiosemicarbazone  is 
recrystallised  from  xylene  and  alcohol.  Free  plasmal 
is  obtained  by  dissolving  the  thiosemicarbazone  in 
alcohol  and  adding  the  solution  in  small  portions  to 
boiling  dilute  sulphuric  acid  through  which  a  current 
of  steam  passes  to  carry  off  the  plasmal. 

J.  H.  Birkinshaw. 

Chemical  constitution  of  aqueous  humour  of 
the  dog.  A.  C.  Krause  and  A.  M.  Yudkin  (J.  Biol. 
Chem.,  1930,  88,  471 — 477). — Analyses  of  the  aqueous 
humour  under  cocaine  local  anaesthesia  gave  the 
following  average  results  :  n  1-33504,  C02  60-2  vol.-%, 
NaCl  617,  inorganic  sulphate  as  S  0-35,  inorganic 
phosphate  as  P205  1-1,  total  nitrogen  40,  non-protein- 
liitrogcn  24,  urea-nitrogen  12,  amino-acid-nitrogen  9, 
and  creatinine  1-7  mg.  per  100  c.c.  Amytal  or  ether 
anaesthesia  caused  no  change  in  refractive  index, 
creatinine,  sodium  chloride,  total  nitrogen,  or  non¬ 
protein-nitrogen.  Ether  anesthesia  greatly  increased 
the  dextrose  content.  High  refractive  indices  and 
low  dextrose  values  were  shown  by  aqueous  humour 
obtained  from  dogs  that  had  died  some  hours  before. 
A  comparison  of  aqueous  humour  with  cerebrospinal 
fluid  and  venous  blood  from  dogs  under  amytal 
anaesthesia  showed  that  the  two  former  have  nearly 


the  same  composition.  Cerebrospinal  fluid  contained 
less  sodium  chloride  than  aqueous  humour  or  venous 
blood,  and  the  last-named  contained  less  non- 
protein-nitrogen  than  the  first  two. 

G.  F.  Markian. 

Microchemical  studies  on  the  nervous  system. 
HI.  Water  and  phosphorus  compounds  of  the 
nerve  during  degeneration.  R.  May  (Bull.  Soc. 
Chim.  biol.,  1930,  12,  934 — 953). — During  the  first 
month  of  degeneration  the  water  content  increases 
until  it  reaches  14%  above  normal,  then  it  decreases 
slow-ly  until  it  reaches  about  64 — 67%  of  its  normal 
value.  The  total  phosphorus  decreases  during  the 
first  two  months  until  it  reaches  one  third  of  its 
normal  value  ;  the  phosphatide  fraction  showing  the 
greatest  decrease  reaches  one  sixth  of  its  normal 
value  in  100  days,  whilst  the  alcohol-soluble  fraction 
ultimately  falls  to  one  third  of  its  normal  value.  The 
protein-nitrogen  rises  during  the  first  few  days  and 
then  falls  to  one  third  of  its  normal  value.  The  water- 
soluble  phosphorus  shows  an  increase  of  25%  during 
the  first  few  day's  and  of  35%  in  6  months. 

W.  O.  Kermack. 

Block  staining  of  nervous  tissue  with  silver. 
H.  A.  Daveni'oet  (Stain  Tech.,  1930,  5,  139—147).— 
Cat’s  spinal  chord  was  stained  by  Cajal’s  technique 
with  variations  made  to  determine  the  optimum 
concentration  of  ammonia  in  alcohol  for  fixing,  and 
the  value  of  mixtures  of  alcohol  and  chloroform  or 
alcohol  and  pyridine. 

Post-mortem  autolysis  of  5  hrs.’  duration  caused  no 
change  in  the  staining  of  fibres.  H.  W.  Dudley. 

Frozen  section  technique.  E.  G.  Miller  (J. 
Roy'.  Micros.  Soc.,  1930,  [iii],  50,  302 — 306). — Details 
of  methods  of  cutting,  mounting,  and  staining  frozen 
sections  are  given.  C.  W.  Gibby. 

Copper  content  of  infant  livers.  D.  B.  Morri¬ 
son  and  T.  P.  Nash  (J.  Biol.  Chem.,  1930,  88,  479 — 
483). — The  average  copper  content  of  the  livers  from 
25  children  up  to  the  age  of  2  y’ears  was  24-0  mg. 
per  kg.  of  fresh  tissue.  The  average  for  7  white 
cliildren  wras  17-3  mg.,  and  for  17  negro  children, 
26-6  mg.  The  average  copper  content  of  7  adult 
negroes  w'as  4-0  mg.  per  kg.  Two  of  the  lowest 
individual  values  (one  child  and  one  adult)  were 
associated  with  severe  ansemia.  G.  F.  Marrian. 

Detection  of  fluorine  in  bones.  J.  Casares  and 
R.  Casares  (Anal.  Fis.  Quim.,  1930,  28,  910 — 915). — 
Traces  of  fluorine  in  substances  such  ns  bone  may  be 
detected  by  treating  the  calcined  material  with 
sulphuric  acid  and  powdered  glass  and  a  small  quantity 
of  silver  sulphate  in  a  porcelain  basin  covered  with  a 
watch-glass  supporting  a  drop  of  barium  acetate 
solution  acidified  with  acetic  acid.  A  film  of  hy'drated 
silica  or  crystalline  barium  fluosilicate  is  formed  if 
traces  of  fluorine  are  evolved.  Examination  byT  this 
method  of  various  specimens  of  bone  indicates  that 
fluorine  does  not  exist  either  in  tho  teeth  or  bones  of 
young  animals,  but  is  present  in  increasing  quantity' 
as  the  animal  grows  older.  Considerable  quantities 
exist  in  marine  products  such  as  coral. 

H.  F.  Gillbe. 

Determination  of  small  amounts  of  silicon  and 
calcium  in  the  lungs.  A.  G.  Kroese  and  F.  J. 


Nikuwenhuyzen  (Biochem.  Z.,  1930,  225,  208 — 
211). — A  method  for  the  determination  of  calcium  and 
silicon  in  large  amounts  of  organic  substances  is 
described,  the  material  being  ashed  in  a  nickel  flask 
in  a  stream  of  oxygen  at  300 — 350°. 

P.  W.  Clutterbuck. 

Mineral  metabolism  in  infancy.  I.  Mineral 
constituents  of  human  milk  and  cow's  milk. 
S.  V.  Telfer  (Glasgow  Med.  J.,  1930,  113,  246— 
256). — Values,  respectively,  are:  CaO  0-045,  0-16; 
MgO  0  006,  0-01S;  P205  0-04S,  0-21;  Fe  0-0001, 
0-U0008%.  The  milk  of  under-nourished  women  is 
low  in  iron  and  phosphorus. 

Chemical  Abstracts. 

Utilisation  of  pentoses  by  the  animal  organism. 
Effect  of  intravenous  injection  of  pentoses  on  the 
secretion  of  lactose.  I.  I.  Nitzescu  and  M. 
Benetato  (Compt.  rend.  Soc.  Biol.,  1930,  102, 
1119—1122;  Chem.  Zentr.,  1930,  i,  2757).— Injection 
of  dextrose,  but  not  of  sucrose,  into  ewes  increased  the 
lactose  content  of  the  milk;  the  same  effect  was 
produced,  but  less  markedly,  by  xylose,  rhamnose, 
and  arabinose.  A.  A.  Eldridge. 

Influence  of  formaldehyde  on  the  precipit¬ 
ation  of  the  proteins  of  milk.  M.  Mascre  and  E. 
Botjchara  (Bull.  Soc.  Chim.  biol.,  1930,  12,  994 — 
1000). — The  effect  of  various  concentrations  of 
formaldehyde  on  the  precipitation  of  milk-proteins 
by  acetic  acid  and  trichloroacetic  acid  has  been 
studied,  the  extent  of  precipitation  being  determined 
by  measuring  the  non-precipitated  nitrogen.  The 
general  effect  of  the  formaldehyde  is  to  render  the 
precipitation  of  the  proteins  more  complete  and  less 
reversible.  The  precipitation  by  trichloroacetic  acid 
is  more  complete  than  by  acetic  acid,  but  the  differ¬ 
ence  tends  to  decrease  with  increase  in  concentration 
of  formaldehyde.  W.  0.  Kermack. 

Effect  of  milk  feeding  on  secretion  of  gastric 
juice.  G.  N.  Pokrovski  (Russ.  J.  Physiol.,  1930, 
12,  331 — 347). — From  experiments  on  dogs  with  a 
stomach  pouch  it  is  concluded  that  milk  contains  a 
substance  stimulating  the  secretory  activity  of  the 
gastric  glands.  The  substance  is  thermostabile,  and 
is  soluble  in  96%  alcohol,  water,  and  ether,  but  not 
in  absolute  alcohol.  W.  O.  Kermack. 

Micro-determination  of  pepsin  in  gastric  juice. 
S.  M.  Dionesov  (Russ.  J.  Physiol.,  1930,  13,  547 — 
555). — A  micro-modification  of  Volhard’s  method 
(Munch,  med.  Woch.,  1903,  No.  49)  is  sufficiently 
accurate  for  dilutions  of  1  : 8500,  and  the  formulae 
deduced  by  him  still  hold  for  small  quantities  of 
juice.  P.  G.  Marshall. 

■  Pigment  of  cocoon  silk  of  silkworm.  I. 
Xanthophyll.  M.  Oku  (J.  Agric.  Chem.  Soc.  Japan, 
1930,  6,  40 — 49). — Xanthophyll  was  extracted  with 
difficulty ;  physico-chemical  combination  with  sericin 
is  postulated.  Chemical  Abstracts. 

Poisons  of  the  Japanese  toad.  IV.  H.  Wie- 
land  and  F.  Vocke  (Annalen,  1930,  481,  215 — 232; 
cf.  Wieland  and  Alles,  A.,  1922,  i,  784).— Concen¬ 
tration  of  the  cold  methylated  spirit  extract  of  the 
skins  of  the  Japanese  toad  yields  first  cholesterol, 
and  then  a  small  quantity  of  bufothionim,  C12H1404N2S, 


m.  p.  250°  (decomp. ;  darkens  at  240°),  which  is  a 
weak  base  and  is  unchanged  by  catalytic  reduction 
or  by  heating  with  iV-sodium  hydroxide.  Hydrolysis 
with  N -hydrochloric  acid,  however,  causes  fission  of 
the  sulphur  as  sulphuric  acid  and  yields  the  hydro¬ 
chloride,  m.  p.  242°  (decomp.),  of  a  strong  base, 
C12H140N2  (hydrogen  sulphate,  m.  p.  209°),  which  is 
auto-oxidisable  in  the  air  and  forms  a  nitrosoamine, 
and  hence  one  of  the  nitrogen  atoms  is  secondary. 
From  the  petroleum  extract  of  the  residual  resin  from 
the  original  alcoholic  extract  is  isolated,  in  small 
3'ield,  gamabufogenin,  C^H-^Og,  m.  p.  254 — 255° 
'(decomp.).  When  heated  with  acetic  anhydride  and 
sodium  acetate  at  100°  this  yields  a  diacetyl  deriv¬ 
ative,  m.  p.  251 — 252°,  which  is  isomeric,  but  not 
identical,  with  acetylbufotalin  (loc.  cit.).  Whilst  the 
action  of  concentrated  hydrochloric  acid  on  bufotalin 
removes  1  mol.  of  acetic  acid  and  1  mol.  of  water, 
■with  gamabufogenin  only  1  mol.  of  water  is  elimin¬ 
ated,  forming  anhydrogamabufogenin,  m.  p.  about 
260°  (not  sharp).  Catalytic  reduction  of  this  using 
palladium-black  in  alcohol  yields  anhydrotetrahydro- 
gamabufogenin,  -J-EtOH,  m.  p.  130°,  similar  reduction 
of  gamabufogenin  itself  giving  tetrahydrogamabufogenin 
+EtOH,  m.  p.  indef.  about  138°.  From  the  chloro¬ 
form-insoluble  portion  from  which  gamabufogenin 
has  been  isolated  is  obtained  the  poison  gamabufo- 
toxin,  C3gH60O10N4,  m.  p.  210°  (decomp.)  (microscopio 
examination  by  Steinmetz).  This  is  hydrolysed  by 
N-aqueous-alcoholio  hydrogen  chloride  to  anhydro- 
gamabufogenin  and  suberylarginine,  isolated  as  suberic 
acid  and  arginine  after  further  hydrolysis.  Shorter 
hydrolysis  with  0-5iV-aqueous-alcoholic  hydrogen 
chloride  affords  another  form  +EtOH  and  solvent- 
free,  m.  p.  204°,  of  anhydrogamabufogenin,  converted 
into  the  form  of  m.  p.  260°  by  concentrated  hydro¬ 
chloric  acid.  The  close  similarity  between  gama- 
bufotoxin  (I)  and  bufotoxin  (II)  (which  yields  bufo- 
talien  on  hydrolysis)  is  thus  indicated  :  C38Hr(0O10N4(I) 
— >  C24H3204 + CsH1404  (suberic  acid)+C6H1,Oi!N(; 
(arginine),  O40H62OuN4  (II) — >-CMH30O3+Ac0H4- 
C8H1404-(-C6H1402N6,  and  suggests  the  constitutions 

RO-CO-[CH2]0-CO-NH-CH(CO2H)-[CH2]3-NH-C(:NH)-NH2 

(I,  R=C24H3505;  II,  R=C26H3706),the  C26  residue  in 
R  being  an  acetyl  derivative  of  a  similar  but  not 
identical  C24  residue  in  I.  Similarly,  comparison  of 
bufotalin  and  gamabufogenin  indicates  that  both  are 
doubly  unsaturated  trihydroxylactones  derived  from 
one  tetracyclic  skeleton  with  24  carbon  atoms,  but 
in  bufotalin  one  hydroxyl  group  is  acetylated,  and 
the  positions  of  the  hydroxyl  groups,  and  possibly 
also  of  the  double  Unkings,  are  different  in  the  two 
compounds.  J.  W.  Baker. 

Xanthhydrol  method  of  determination  of  carb¬ 
amide  in  animal  fluids.  B.  Kisch  (Biochem.  Z., 
1930,  225,  193— 196).— Carbamide  (0-5  mg.)  added 
to  perivisceral  fluid  (1  c.c.)  is  determined  with  an 
accuracy  of  97—98%.  P.  W.  Clutterbock. 

Additive  power  of  cholic  acid.  S.  Minovici  and 
M.  Vanghelovici. — See  this  vol.,  1435. 

Bile  pigments  in  relation  to  the  van  den  Bergh 
reaction.  W.  J.  Griffiths  and  G.  Kaye  (Bio¬ 
chem.  J.,  1930,  24,  1400 — 1407). — By  extracting  bile 
desiccated  in  a  vacuum  with  chloroform,  a  pigment 
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can  be  obtained  in  the  residue  which  yields  a  prompt 
direct  van  den  Bergh  reaction.  This  pigment  is  not 
bilirubin  or  one  of  its  ordinary  salts.  Pure  bilirubin 
when  suspended  in  blood-serum  does  not  give  the 
direct  reaction,  although  serum  containing  bilirubin 
gives  the  indirect  reaction.  The  above  pigment 
(“  direct  action  ”  pigment)  is  present  in  those  icteric 
sera  which  give  a  direct  van  den  Bergh  reaction. 

S.  S.  Zilva. 

Determination  of  the  bile-acid  content  of  urine. 
G.  A.  Samarin  and  A.  L.  Myasnikov  (Terap.  Arch., 
1929,  7,  799 — 810). — The  fluorescence  method  is 
specific,  and  may  bo  applied  to  a  24-hr.  specimen. 

Chemical  Abstracts. 

Determination  of  uric  acid  [in  urine].  0. 
Scheweet  (Biochem.  Z.,  1930,  224,  322 — 324). — 
Two  methods  are  described.  Urine  containing  more 
than  0-1%  of  protein  must  first  have  the  protein 
removed  and  urine  from  which  urates  have  been 
deposited  must  bo  heated  until  these  dissolve  and 
used  while  hot.  In  the  first  method  magnesia  mixture 
is  added  to  the  urine,  the  precipitate  is  collected,  and 
ammoniacal  silver  nitrate  solution  is  added  to  the 
filtrate.  Purine  bases  are  removed  from  the  pre¬ 
cipitate  formed  with  sulphuric  acid  and  the  residue 
is  boiled  with  sulphuric  acid  and  titrated  at  once 
with  0'05.iV-potassium  permanganate  solution.  Accord¬ 
ing  to  the  second  method  the  urine  is  mixed  with  an 
equal  volume  of  mercuric  acetate  solution.  The  pre¬ 
cipitate  is  washed  successively  with  dilute  sulphuric 
acid,  dilute  potassium  hydroxide  solution,  and  water, 
and  is  either  dissolved  in  concentrated  sulphuric  acid 
and  titrated  with  potassium  permanganate  solution 
or  is  boiled  with  sodium  sulphide  solution,  acidified 
with  dilute  sulphuric  acid,  and  again  filtered.  The 
precipitate  separated  thus  is  washed,  heated  with 
concentrated  sulphuric  acid  until  hydrogen  sulphide 
ceases  to  be  evolved,  cooled,  and  titrated  as  before. 
The  second  method  gives  the  more  accurate  results. 

W.  McCartney. 

Urocarmine  reaction.  W.  R.  Fearon  and  A.  G. 
Thompson  (Biochem.  J.,  1930,  24,  1371—1378).— 
o-Cresol  indogenide  (o-cresol  urocarmine )  was  prepared 
by  treating  o-cresol  with  indoxyl  and  oxidising  the 
resulting  leuco-base  with  hydrogen  peroxide.  Resorc¬ 
inol  indogenide  was  prepared  by  a  similar  method ; 
two  isomerides  were  obtained,  a  stable  carmine  pig¬ 
ment  and  an  unstable  violet  pigment.  The  urocarmino 
reaction  accounts  for  many  of  the  pigments  obtained 
from  urine  which  are  insoluble  in  chloroform. 

S.  S;  Zilva. 

Pigment  of  urine.  HI.  Extraction.  IV. 
Properties.  D.  L.  Drabkin  (J.  Biol.  Chem.,  1930, 
88,  433—442,  443— 448).— III.  iso-  and  n-Butyl 
alcohols  and  wobu taldehyde  were  found  to  bo  the  most 
satisfactory  solvents  for  the  direct  extraction  of 
urochromo  from  urine.  Extraction  was  complete  at 
Pit  4-3— 3-9.  At  pa  above  4-5  the  pigment  was  not 
extracted.  Urochrome  could  be  transferred  to  aqueous 
solution  by  extraction  of  the  butyl-alcoholic  solution 
with  water  at  pn  above  7-5.  The  following  method 
was  adopted.  Urine  was  acidified  with  acetic  acid 
and  shaken  with  n-butyl  alcohol,  the  alcoholic  extract 
was  washed  with  water,  concentrated,  and  then 
extracted  successively  with  chloroform,  benzene,  and 


ether  to  remove  other  pigments.  By  concentration 
of  the  butyl-alcoholic  extract  or  by  addition  of 
anhydrous  ether  or  alcohol,  the  pigment  was  obtained 
as  a  dry  brown  powder. 

IV.  Urochromo  as  prepared  above  was  usually 
semi-crystalline.  It  was  very  soluble  in  hot  or  coli 
water,  less  soluble  in  dilute  ethyl  alcohol,  and  insoluble 
in  absolute  alcohol,  ether,  chloroform,  benzene,  or 
acetone.  In  ether-alcohol  or  alcohol-chloroform 
mixtures  it  was  slightly  soluble.  After  keeping  in  a 
vacuum  desiccator  for  one  year  over  concentrated 
sulphuric  acid  its  solubility  in  cold  water  was  lost. 
Urea  and  uric  acid  could  not  be  detected,  whilst 
spectroscopic  examination  gave  no  indication  of  the 
presence  of  carotene,  bile  pigments,  urobilin,  or 
ksematoporphyrin.  “  Chromatographic  analyses  ” 
(Tswett,  Ber.  deut.  bot.  Ges.,  1906,  24,  316)  indicated 
that  the  pigment  was  not  a  mixture.  Urochrome 
gave  negative  biuret,  negative  nitroprusside,  positive 
Millon,  and  faintly  positive  Adamkiewicz  reactions. 
From  aqueous  solution  at  psl  9  it  was  precipitated  by 
copper,  iron,  mercury,  zinc,  and  silver  salts.  All 
except  the  silver  precipitate  were  soluble  in  hydro¬ 
chloric  acid.  The  silver  and  copper  salts  were  soluble 
in  ammonia  solution.  At  pu  3-8  it  was  precipitated 
by  phosphotungstic  or  silicotungstic  acid  as  a  crys¬ 
talline  compound.  Reduction  with  zinc  dust  and 
hydrochloric  acid  caused  complete  decolorisation, 
Partial  decolorisation  resulted  from  treatment  with 
sodium  hyposulphite,  whilst  hydrogen  in  the  presence 
of  a  platinum  catalyst  had  no  effect.  A  colour  of  not 
quite  the  same  tint  was  restored  to  decolorised  solu¬ 
tions  by  keeping  in  air  or  by  hydrogen  peroxide.  It 
is  calculated  that  an  adult  man  excretes  about  73  mg. 
of  the  pigment  per  24  lira.  G.  F.  Mariuan. 

Spectrophotometric  determination  of  haemato- 
porphyrin  in  urine.  C.  Sheard,  A.  E.  Osterberg, 
and  W.  H.  Goeckermann  (J.  Lab.  Clin.  Med.,  1929, 
15,  162 — 169). — The  maximal  absorption  of  alcoholic 
solutions  of  acetic  acid  precipitates  of  luemato- 
porphyrin  from  urine  occurs  at  5550  A.  A  method 
for  the  calculation  of  the  amount  of  haematoporphyrin 
in  urine  in  terms  of  the  equivalent  amount  of  blood 
is  described.  Chemical  Abstracts. 

Determination  of  total  fatty  acids  in  faeces.  E. 
Glaser  and  O.  Kahler  (Z.  physiol.  Chem.,  1930, 
191,  187 — 192). — The  faoccs  (] — 1  g.  as  dry  material) 
are  boiled  with  5  c.c.  of  20%  aqueous  potassium 
hydroxide  solution  for  J  hr.,  filtered  after  the  addition 
of  15  c.c.  of  alcohol,  the  residue  is  washed  with 
alcohol,  and  the  filtrate  evaporated.  The  evaporation 
residue  is  dissolved  in  water  and  the  solution  (10-5  c.c.) 
placed  in  a  butyrometer  tube  and  bleached  by  the 
addition  of  10-5  c.c.  of  sulphuric  acid  and  0-05  g.  of 
potassium  chlorate.  After  shaking,  1  c.c.  of  amyl 
alcohol  coloured  with  Sudan-red  is  added  and  the 
mixture  centrifuged.  The  volume  of  total  fatty  acids 
is  then  read  off.  J.  H.  Birkinshaw. 

Determination  of  small  quantities  of  uro¬ 
bilinogen  and  urobilin  in  faeces.  O.  FORTH  and 
K.  Singer  (Z.  ges.  exp.  Med.,  1929,  69,  152 — 158; 
Chem.  Zentr.,  1930,  i,  2598). — The  faeces  (5  g.)  are 
ground  with  water  (50  c.c.)  and  treated  with  50  c.c. 
of  freshly  prepared  16%  ferric  ammonium  sulphate 
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solution  followed,  slowly,  by  50  e.c.  of  12%  sodium 
hydroxide  solution;  the  mixture  is  kept  in  a  closed 
vessel  in  absence  of  air  and  light  for  at  least  6  hrs. 
The  filtrate  (50  e.c.)  is  treated  with  acetic  acid  (20 — 
30  e.c.)  and  then  vigorously  extracted  with  ether 
(20  e.c.)  purified  with  sodium  hydroxide.  After 
repeated  extraction  with  water  the  ethereal  solution 
is  treated  with  a  little  p-dimethylaminobenzaldehydc 
and  10  drops  of  20%  hydrochloric  acid.  After 
addition  of  3  e.c.  of  concentrated  sodium  acetate  solu¬ 
tion  a  colorimetric  comparison  is  made  with  freshly 
prepared  alkaline  phenolphthalein  solution  (1  e.c.  of 
0-05%  alcoholic  phenolphthalein  and  5  c.c.  of  cold 
saturated  sodium  carbonate  solution  diluted  to  100  c.c., 
corresponding  with  0-4  mg.  of  urobilinogen  per 
100  c.c.).  A.  A.  Eldridge. 

Iron  metabolism  in  pernicious  and  in  second¬ 
ary  anaemia.  H.  H.  Riecker  and  M.  E.  Winters 
(Arch.  Int.  Med.,  1930,  46,  458— 469).— The  mean 
value  of  the  iron  content  of  blood-serum  (from  40 
normal  individuals)  is  found  to  be  1  •  1  J^O-022  mg.  per 
100  c.c.  Non-haemoglobin-iron  is  increased  in  per¬ 
nicious  anaemia ;  in  most  of  the  cases  examined,  a 
return  to  normal  levels  follows  liver-extract  therapy 
and  is  accompanied  by  an  increase  in  excretion  over 
the  intake  of  iron.  In  pernicious  anaemia,  haemolysis 
of  immature  erythrocytes  is  suggested  as  the  source 
of  serum-iron  in  excess  of  normal.  F.  O.  Howitt. . 

Composition  of  urinary  calculi.  C.  Newcomb 
(Indian  J.  Med.  Res.,  1930,  17,  1037—1054).— 
Vesical  calculi  usually  consist  of  a  mixture,  of  variable 
composition,  of  calcium  oxalate,  calcium  and  magnes¬ 
ium  ammonium  oxalate,  protein,  uric  acid,  and  other 
substances.  Kidney  stones  usually  consist  of  oxalates. 

Chemical  Abstracts. 

Composition  of  urinary  calculi  in  rats.  C. 
Newcomb  and  S.  Ranganathan  (Indian  J.  Med. 
Res.,  1930,  17,  1055—1059). — Vesical  calculi  in  rats 
consist  almost  entirely  of  magnesium  ammonium 
phosphate,  and  very  little  calcium  or  oxalate. 

Chemical  Abstracts. 

Lactic  acid  and  carcinoma  of  the  stomach. 
E.  C.  Dodds  and  J.  D.  Robertson  (Lancet,  1930, 
218,  171 — 174). — Lactic  acid  occurs  in  non-malignant 
as  well  as  in  malignant  diseases  of  the  stomach.  In 
seven  cases,  the  acid  has  been  isolated  as  the  zinc  salt 
and  is  inactive ;  it  is  produced  by  fermentation.  The 
stomach  mucosa  and  the  carcinoma  both  appear  to 
be  incapable  of  producing  the  acid.  Pyloric  obstruc¬ 
tion  favours  the  production  of  lactic  acid  in  all  cases. 
The  presence  of  this  acid  is  of  no  diagnostic  value  in 
cases  of  carcinoma.  L.  S.  Theobald. 

Reaction  of  the  fluid  of  rat  sarcoma  10.  L.  C. 
Maxwell  and  F.  Bischoee  (J.  Pharm.  Exp.  Ther., 
1930,  40,  1 — 5). — The  acidity  generally  increases 
with  the  age  of  the  tumour,  but  cannot  be  correlated 
with  the  rate  of  growth.  F.  O.  Howitt. 

Parathyroid  tumour  and  changes  of  the  bones. 
I.  Snapper  (Arch.  Int.  Med.,  1930,  46,  506 — 523). — 
In  a  case  of  pseudo-osteomalacia  extreme  decalci¬ 
fication  of  the  bones  and  a  high  calcium  content  of 
the  serum  were  associated  with  an  adenoma  of  a 
parathyroid  gland.  Extirpation  of  the  tumour  re¬ 


sulted  in  a  rapid  disappearance  of  the  hypercalcamia 
and  eventual  clinical  recovery.  F.  O.  Howitt. 

Metabolism  of  normal  and  tumour  tissue.  II. 
Respiratory  quotient  and  the  relationship  of 
respiration  to  glycolysis.  F.  Dickens  and  F. 
Sevier  (Biochem.  J.,  1930,  24,  1301— 1326).— In  all 
cases  the  normal  foodstuffs  arc  consumed  in  the  pro¬ 
cess  of  respiration  without  appreciable  interconver¬ 
sion  of  one  form  into  another.  Only  highly  glycolys- 
ing  normal  tissues  such  as  brain,  retina,  chorion,  and 
embryo  have  a  carbohydrate  quotient.  Normal 
tissues  with  low  glycolytic  power  consume  largely 
noncarbohydrate  material,  presumably  fat.  Sub- 
maxillary,  spleen,  and  testes  form  an  intermediate 
group  both  in  glycolysis  and  value  of  respiratory 
quotient.  All  the  tumours  had  a  respiratory  quotient 
definitely  below  the  carbohydrate  level  in  spite  of 
their  very  marked  ability  to  convert  dextrose  into 
lactic  acid.  Tumour  tissue  does  not  utilise  added 
lactic  acid  and  differs  in  this  respect  from  normal 
tissue  having  a  similar  value  of  respiratory  quotient. 
Tumour  tissues  and  normal  tissues  can  utilise  pyruvic 
acid  freely  in  their  oxidative  metabolism.  Fluoride 
inhibits  oxidative  as  well  as  glycolytic  decomposition 
of  carbohydrate.  Fluoride  does  not  affect  the 
respiratory  .quotient  or  respiration  of  normal  tissues 
(rat  testis)  in  the  presence  of  an  adequate  supply  of 
lactate.  S.  S.  Zilva. 

Avitaminosis-Ii  in  relation  to  tumour  growth. 
E.  Gilroy  (Biochem.  J.,  1930,  24,  1384—1389).— 
The  growth  of  a  transplantable  tumour  in  mice  on  a 
diet  deficient  in  vitamin-R  is  affected  only  if  the 
general  health  of  the  animals  is  impaired.  The 
arginine  content  of  caseinogen  is  not  reduced  by  the 
process  employed  in  the  destruction  of  the  vitamin-5 
complex.  Arginine  may  exert  a  toxic  effect  in  mice 
on  a  vitamin-R-deficient  diet.  If  wheat  germ  and 
yeast  are  added  to  such  a  diet  thes  effect  of  arginine 
injections  is  detrimental  only  in  the  case  of  males. 

S.  S.  Zilva. 

Experimental  yellow  fever  in  Macacus  rhesus. 
II.  Nitrogen  metabolism.  A.  M.  Wakeman  and 
C.  A.  Morrell  (Arch.  Int.  Med.,  1930,  46,  382 — 401). 
— The  changes  in  the  non-protein-nitrogen  of  the 
blood  and  urine  are  followed.  The  uricolytic  function 
is  not  seriously  altered  and  creatinine  excretion  is 
remarkably  constant.  Blood-creatinine,  -uric  acid, 
and  -ammonia  experience  little  change,  whilst  the 
urinary  ammonia  increases  at  the  expense  of  urea- 
nitrogen  coincidentally  with  larger  excretions  of 
organic  acids  and  phosphorus  in  the  urine.  These 
changes,  which  take  place  only  during  the  terminal 
stages  of  the  disease,  are  interpreted  as  resulting  from 
loss  of  liver  function.  F.  O,  Howitt. 

Urinary  urobilinogen.  G.  F.  Shtykaleva 
(Kazan.  Sled.  J.,  1930,  26,  137 — 143). — In  infectious 
disease  the  urinary  urobilinogen  is  high.  Women 
give  higher  values  than  men,  and  adults  than  children. 

Chemical  Abstracts. 

Congestive  heart  failure.  II.  Respiratory 
exchange  during  and  after  exercise.  T.  R- 
Harrison  and  C.  Pilcher.  III.  Buffering  power 
of  blood  and  tissues.  C.  Pilcher,  G.  Clark,  and 
T,  R.  Harrison.  IV.  Potassium  content  of 
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skeletal  and  cardiac  muscle.  T.  R.  Harrison, 
C.  Pilcher,  and  G.  Ewing  (J.  Clin.  Invest.,  1930, 
8,  291—315,  317—323,  325— 335).— Only  in  severe 
heart  failure  are  the  pn  and  carbon  dioxide  content 
of  the  blood  abnormal.  The  potassium  content  of 
skeletal  and  cardiac  muscle  is  low  before  death  with 
(edema.  Chemical  Abstracts. 

Increase  in  blood-uric  acid  in  patients  with 
cardiac  decompensation.  J.  L.  Williams  (J.  Lab. 
Clin.  Med.,  1929,  15,  13 — 17). — Cardiac  decompens¬ 
ation  without  nephritis  may  be  associated  with  a  rise 
in  blood-uric  acid,  -urea,  and  -non-protein  nitrogen. 

Chemical  Abstracts. 

Retention  nephritis.  J.  R.  Nakada  (J.  Lab. 
Clin.  Med.,  1929,  14,  1077— 1081).— Renal  damage  is 
usually  indicated  by  more  than  5  mg.  P  and  50  mg. 
of  non-protein-nitrogen  per  100  c.c.  of  blood. 

Chemical  Abstracts. 

Relationship  between  the  density  and  protein 
content  of  the  plasma  and  oedema  in  nephritis. 
N.  S.  Moore  and  D.  D.  Van  Slyke  (J.  Clin.  Invest., 
1930,  8,  337—355). — A  linear  relationship  exists 
between  the  density  and  protein  content  of  the  plasma 
in  normal  and  nephritic  blood.  Exceptions  to  the 
relation  between  plasma-protein  deficit  and  oedema 
are  recorded.  Chemical  Abstracts. 

Lactic  acid  metabolism  in  the  muscles  in  cases 
of  kidney  damage.  K.  Kimura  (Tohoku  J.  Exp. 
Med.,  1930,  15,  153 — 176). — After  nephrectomy  there 
is  a  marked  change  in  muscle  activity.  In  the  resting 
state  the  blood-lactic  acid  is  higher,  and  there  is  less 
difference  than  normally  between  arterial  and  venous 
blood.  In  activity  there  is  a  less  marked  increase 
in  the  blood-lactic  acid  and  in  oxygen  consumption ; 
the  muscle-sugar  decreases  only  slightly.  Similar 
retardation  of  the  resynthesis  of  lactic  acid  is  oc¬ 
casioned  by  tying  the  ureters  or  by  poisoning  the 
kidneys  with  cantharidin.  Chemical  Abstracts. 

Phosphorus  content  of  the  cerebrum  and  cere¬ 
bellum  in  parathyroid-  and  thyroparathyroid- 
ectomised  dogs.  C.  I.  Parhon  and  G.  Werner 
(Compt.  rend.  Soc.  Biol.,  1930, 103,  455 — 456;  Chem. 
Zentr.,  1930  i,  2577).— Values  (%)  for  normal  and 
deficient  dogs  were,  respectively  :  brain,  0-24 — 0-3, 
0-11— 0-18;  cerebellum,  0-145— 0-215,  0-13—0-312. 

A.  A.  Eldridge. 

Urinary  pentose  in  chronic  pentosuria.  P. 
Hari  (Biochem.  Z.,  1930,  224,  474—480;  cf.  Levene 
and  La  Forge,  A.,  1914,  i,  1027). — The  sugar  obtained 
from  the  urine  of  five  persons  suffering  from  chronic 
pentosuria  probably  belonged  to  the  xylose  group. 

(«)  Alkali-reserve  in  psychoneurotic  children, 
(b)  Relationship  between  ammonia  content  and 
free  acidity  of  the  urine  of  psychoneurotic 
children.  G.  D.  Obraszov  (Russ.  J.  Physiol.,  1930, 
13,  570—575,  576— 5S4).— (a)  The  alkali  reserve  is 
raised  and  there  appears  to  be  some  relationship 
between  it  and  the  blood-calcium. 

(£>)  Hasselbalch’s  observations  on  the  relationship 
between  pa  and  ammonia  content  of  urine  are  not 
confirmed.  There  is  a  disturbance  of  liver  function 
"'hich  is  manifested  in  the  regulation  of  the  acid-base 


equilibrium  at  the  expense  of  the  nitrogen  meta¬ 
bolism.  P.  G.  Marshall. 

(а)  Magnesium  in  the  blood  of  psychoneurotic 
children,  (b)  Potassium  and  calcium  in  the 
blood  of  psychoneurotic  children.  M.  P.  Kalli¬ 
nikova  (Russ.  J.  Physiol.,  1930,  13,  602-605,  606- 
611). — (a)  The  blood-magnesium  falls  within  normal 
limits  and  there  is  an  increase  in  the  calcium  :  mag¬ 
nesium  ratio. 

(б)  The  blood-potassium  of  psychoneurotic  children 

is  lower  than  in  normal  individuals  and  is  subject  to 
greater  fluctuations  in  common  with  the  blood- 
calcium.  P.  G.  Marshall. 

Experimental  rickets.  I.  Influence  of  ultra¬ 
violet  rays  on  mineral  metabolism  and  com¬ 
position  of  bone.  F.  Rogozinski  and  M.  Star- 
•  zewska  (Bull.  Acad.  Polonaise,  1930,  B,  157 — 
178). — Irradiation  of  the  animals  increases  the  reten¬ 
tion  of  both  calcium  and  phosphorus  by  rats  on  a 
rachitogcnic  diet.  Excretion  of  both  calcium  and 
phosphorus  in  the  faeces  is  diminished,  but  excretion 
of  calcium  in  the  urine  is  increased.  The  magnesium 
balance  is  unaffected.  The  ash  content  of  tho  bone  is 
increased  by  irradiation.  The  proportion  of  calcium 
in  the  ash  is  the  same  for  rachitic  and  normal  rats,  but 
the  proportion  of  phosphorus  is  less  in  the  case  of 
rachitic  rats,  as  found  by  Chick  et  al.  (A.,  1927,  176). 

R.  K.  Callow. 

Chemical  study  of  sclerema  neonatorium.  T. 
Chen  (Nat.  Med.  J.  China,  1930,  16,  360— 364).— The 
fat  extracted  from  the  skin  of  babies  dying  of  sclerema 
shows  no  significant  deviation  from  that  of  normal 
infantile  cadavers  in  m.  p.,  or  in  iodine,  acetyl,  and 
saponification  values.  The.  calcium  and  phosphorus 
contents  of  the  fat-free  tissues  of  the  normal  and 
sclerema  infants  are  also  without  significant 
differences.  F.  0.  Howitt. 

Distribution  of  iron  in  tbe  organism  after 
splenectomy.  E.  Chantel  (Arch.  1st.  Biochim. 
Ital.,  1930,  2,  457 — 466).— In  splenectomised  dogs 
there  is  a  diminution  of  the  iron  content  of  the  blood 
and  an  increase  of  that  of  the  liver  and  kidneys,  but 
the  values  return  to  normal  after  3 — 4  months. 
Other  definite  effects  are  a  decrease  in  the  erythrocyte 
count  and  an  increase  in  the  leucocyte  count,  both  of 
which  return  to  normal  after  a  short  time. 

R.  K.  Callow. 

Tetany.  III.  Blood  serum-calcium  and 
-phosphorus  in  hyperventilation  tetany  with 
adrenaline  or  ergotamine.  G.  Popoviciu  and  H. 
Popescu  (Z.  ges.  exp.  Med.,  1929,  69,  1 — 13 ;  Chem. 
Zentr.,  1930,  i,  2436). 

Blood  chemistry  in  trypanosome  infection. 
R.  W.  Linton  (J.  Exp.  Med.,  1930,  52,  103 — 111). — 
Infection  with  T.  equijKrdum  causes  acidosis  which 
reduces  the  carbon  dioxide  capacity  of  the  blood ; 
there  is  also  terminal  kidney  degeneration  resulting 
in  increase  of  the  non-protein-nitrogen  and  uric  acid 
of  the  blood.  E.  Boyland. 

Modifications  of  the  acid-base  equilibrium  and 
of  ionised  calcium  in  the  blood  in  tuberculosis. 
B.  V.  Fuentes,  P.  Recarte,  and  J.  Esculies  (Rev. 
Asoe.  med.  Argentina,  1929,  42,  645 — 659). — In 
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pulmonary  or  cutaneous  tuberculosis  the  j)H  remains 
normal;  the  carbon  dioxide  content  varies  between 
51-3  and  65-3  vol.-%.  The  serum-total  calcium, 
-ionised  calcium,  and  -inorganic  phosphorus  are 
unchanged.  Chemical  Abstracts. 

Distribution  of  total  non-protein-nitrogen  in 
experimental  uraemia.  B.  V.  Puentes,  J.  Dtjo- 
marco,  and  A.  Munilla  (Rev.  Asoc.  med.  Argentina, 

1929,  42,  423 — 431). — In  uraemia  produced  in  dogs 

by  bilateral  nephrectomy  or  by  ligation  of  both 
ureters  tho  creatinine  and  uric  acid  progressively 
increased,  whilst  in  that  produced  by  intravenous 
injection  of  urea  such  increases  were  not  observed. 
The  amino-nitrogen  did  not  increase  in  experimental 
or  clinical  uraemia.  Chemical  Abstracts. 

Excretion  of  oxalic  acid  in  pathological  con¬ 
ditions.  G.  Garry  and  M.  Putfeles  (Biochem.  Z., . 

1930,  224,  331 — 336). — The  urine  of  diseased  persons 

often  contains  much  more  oxalic  acid  than  that  of 
healthy  persons.  Increase  in  the  amount  of  oxalic 
acid  excreted  also  occurs  in  healthy  persons  following 
vigorous  muscular  activity.  Possible  causes  of  the 
increases  are  considered.  W.  McCartney. 

Behaviour  of  bound  sugar  in  the  incubated 
hen's  egg.  J.  Sagara  (J.  Biochem.  Japan,  1930, 
11,  433 — 436). — The  bound  sugar  decreases  contin¬ 
uously,  and  the  free  sugar  up  to  the  20th  day.  At  the 
7th  and  10th  days  the  bound  sugar  of  tho  white 
increases,  whilst  that  of  the  yolk  decreases. 

Chemical  Abstracts. 

Action  of  gymnastic  exercises  on  the  gas 
exchange,  heart,  vascular  system,  and  blood. 
V.  A.  Volschinski,  G.  S.  Gatin,  and  A.  N.  Rrestov- 
nikov  (Russ.  J.  Physiol.,  1930,  13,  352 — 373). — 
The  exercises  increase  the  gas  exchange,  pulse, 
vascular  activity  as  measured  by  the  blood-pressure, 
and  amount  of  haemoglobin  and  leucocytes,  and  effect 
changes  in  the  nature  of  the  formed  elements  of  the 
blood.  The  increase  in  the  gas  exchange  is  directly 
proportional  to  the  musculature  employed  in  each 
exercise.  Tho  further  increased  respiratory  coeffi¬ 
cient  after  cessation  of  exercise  suggests  a  definite 
after-effect.  C.  C.  N.  Vass. 

Modification  of  the  dextrose  tolerance  test  as 
an  index  of  metabolic  activity  of  the  liver.  T.  L. 
Althatjsen,  L.  Gunther,  J.  B.  Lagen,  and  W.  J. 
Kerr  (Arch.  Int.  Med.,  1930,  46,  482^493).— As  a 
functional  test  of  hepatic  efficiency  insulin  (20  units) 
is  administered  to  the  fasting  patient  followed  20  min. 
later  by  50  g.  of  dextrose  in  500  c.c.  of  water  and 
1000  c.c.  of  water  by  mouth.  A  terminal  hypo- 
glycsemia  indicated  by  the  blood-sugar-time  curve  is 
interpreted  as  indicating  hopatic  insufficiency.  The 
influence  of  various  diseases  on  the  response  to  the 
test,  its  limitations,  and  the  physiological  basis  of  the 
method  are  discussed.  F.  O.  Howitt. 

Liver-chemistry  during  inanition.  L.  Vahdin, 
and  M.  Javillier  [with  H.  Allaire  and  INI.  Schirmer] 
(Bull.  Soc.  Clxim.  biol.,  1930,  12,  894—902),— 
Analyses  have  been  made  of  the  livers  of  two  dogs 
the  weight  of  which  was  originally  approximately 
equal,  after  the  one  had  been  starved  for  IS  days, 
whilst  the  other  was  on  a  normal  diet.  The  liver  of 


the  starved  animal  was  deficient  chiefly  in  carbo¬ 
hydrate,  inorganic  salts,  and  in  the  true  fats.  Lecithin 
and  cholesterol  are  less  depleted,  protein  and  nucleo- 
protein  still  less,  whilst  unsaponifiablo  compounds 
other  than  cholesterol  are  relatively  little  changed. 

W.  O.  Kermaok. 

Role  of  the  liver  reticuloendothelium  in  the 
resynthesis  of  lactic  acid.  E.  O.  Gaessler  (Z. 
ges.  exp.  Med.,  1929,  69,  105 — 112;  Chem.  Zentr., 
1930,  i,  2444).— If  the  liver  reticuloendothelium  is 
blocked  tho  fall  in  blood-lactic  acid,  following  the 
rise  after  intravenous  injection  of  the  acid,  is  slower 
than  normally.  A.  A.  Eldridge. 

Metabolism  of  animals  on  a  carbohydrate- 
free  diet.  I.  Distribution  of  glycogen  and  fat 
in  the  liver.  A.  Hynd  and  D.  L.  Rotter  (Biochem. 
J.,  1930, 24, 1390 — 1399). — In  rats  on  a  carbohydrate- 
free  diet  tho  blood-sugar  tends  to  be  high,  there  is 
practically  no  change  in  tho  musclc-glycogen  but  a 
largo  increase  in  the  liver-fat  content,  and  the  liver- 
glycogen  is  reduced  to  half  that  on  a  carbohydrate 
diet.  Mice  yield  similar  results.  With  kittens  only 
slight  differences  axe  detected  on  the  two  types  of 
diet.-  The  fasting  of  rats  for  a  period  of  12 — 24  hrs. 
causes  a  very  rapid  disappearance  of  the  excess  of  fat 
from  the  liver,  a  slow  fall  in  both  muscle-  and  liver- 
glycogen,  and  a  fall  in  blood-sugar  to  the  normal 
fasting  level  of  O  il — 0-12%.  S.  S.  Zilva. 

Quantitative  conversion  of  uric  acid  into 
allantoin  in  the  horse’s  liver.  R.  Fosse,  A. 
Brtjnel,  and  P.  de  Graeve  (Compt.  rend.  Soc.  Biol., 
1930,  103,  67—70;  Chem.  Zentr.,  1930,  i,  2583).- 
Thcoretical  conversion  (±1%)  was  observed. 

A.  A.  Eldridge- 

Formation  of  ornithuric  acid  in  the  rabbit. 
J.  J.  Sagara  (J.  Biochem.  Japan,  1930,  11,  427— 
431). — Tho  rabbit  cannot  synthesise  ornithuric  acid 
from  benzoic  acid  or  ornithine,  but  injected  ornithuric 
acid  is  decomposed  to  a  small  extent  by  the  liver  and 
kidney.  Chemical  Abstracts. 

Specific  dynamic  action  of  alanine.  E.  AubEE 
(Biochem.  Z.,  1930, 225,  81— 93).— The  view  that  the 
specific  dynamic  action  of  alanine  may  be  explained 
in  terms  of  its  conversion  into  dextrose  is  supported 
by  a  series  of  heat  and  respiratory  measurements  on 
frogs  which,  after  reduction  to  a  constant  respiratory 
exchange  by  starvation,  received  known  amounts  of 
alanine,  sodium  pyruvate,  and  lactate. 

P.  W.  Clutterbuck. 

I.  Cystine  deficiency  of  the  proteins  of  peas 
and  potatoes.  II.  Relationship  between 
deficiency  and  growth  of  hair.  J.  R.  Beadles, 
W.  W.  Braman,  and  H.  H.  Mitchell  (J.  Biol.  Chem., 
1930,  88,  615—622,  623— 627).— I.  Feeding  experi¬ 
ments  on  rats  showed  that  the  proteins  of  fresh  garden 
peas  and  potatoes  are  deficient  in  cystine. 

II.  The  rats  used  in  these  experiments  which  were 

receiving  added  cystine  grew  a  greater  weight  of  ban 
per  unit  body-surface  than  the  controls  on  the  cystine- 
deficient  diets.  G.  F.  Marrian. 

Digestion.  Efficiency  with  various  foods  and 
under  various  conditions.  J.  H.  Childrky,  W-  C. 
Alvarez,  and  F.  C.  Mann  (Arch.  Int.  Med.,  1930, 46, 
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3(il — 374). — The  amount  of  faecal  residue  after 
I  digestion  of  various  foods  is  studied  in  the  colecto- 
mised  dog.  Meat,  rice,  dextrose,  and  fat  in  small 
amounts  are  best  digested,  raw  meat,  being  better 
digested  than  cooked  meat.  The  combination  of 
certain  foods  results  in  an  improved  digestion  of  both 
substance's.  Purgatives,  sodium  hydrogen  carbonate, 
and  barium  sulphate  interfere  with  digestion,  whilst 
morphine  retards  the  progress  of  material  through 
the  bowel.  F.  0.  Howitt. 

Influence  of  a  diet  rich  in  cystine  on  the  gluta¬ 
thione  content  of  the  tissue.  L.  M&lok  (Compt. 
rend.  Soc.  Biol.,  1929,  101,  1166 — 1107 ;  Chem. 
Zentr.,  1920,  i,  2580). — In  experiments  with  rats  the 
muscle-,  testicular,  and  lung-glutathione  content  was 
scarcely  altered,  whilst  the  livcr-glutathionc  (normally 
197 — 203  mg.  per  100  g.)  was  markedly  increased. 
Cystine  was  not  found  in  the  tissue. 

A.  A.  Eldridge. 

Variations  in  the  urinary  C  :  N  ratio  of  men  on 
similar  diets.  A.  Bickel  (Z.  ges.  exp.  Med.,  1929, 
67,  420— 424:  Chem.  Zentr.,  1930,  i,  2268).— Little 
variation  in  the  average  C  :  X  ratio  for  a  period  is 
normally  observed.  A.  A.  Eldridge. 

Metabolism  of  the  phosphatides.  II.  Influence 
of  growth  on  phosphatide  and  cholesterol  con¬ 
tent  of  the  rat.  R.  G.  Sinclair  (J.  Biol.  Chem., 
1930,  88,  575 — 587). — The  total  phosphatide  content 
in  the  bodies  of  albino  rats,  on  the  basis  of  fresh  tissue 
weight,  shows  a  maximum  at  about  3  weeks  of  age. 
Calculated  on  the  basis  of  dry  tissue  weight,  however, 
a  continued  decrease  is  observed.  The  most  rapid 
decrease  in  phosphatide  coincides  with  the  period  of 
most  rapid  growth  of  the  animal.  The  ratio  of 
phosphatide  to  unsaponifiable  material  was  found  to 
be  constant.  G.  F.  Marriax. 

Absorption  of  fats  and  lipins  in  the  plaice  (P. 
platessa,  L. ).  B.  Dawes  (J.  Marine  Biol.  Assoc., 
1930,  17,  75 — 102). — Microscopical  examination  of 
stained  sections  of  the  superficial  epithelium  of  the 
alimentary  tract  shows  that  the  stomach  is  the 
effective  organ  of  fat  absorption.  Resvnthesis  of 
cleavage  products  of  fats  docs  not  seem  to  occur  in  the 
areolar  tissue  layer.  Data  of  rates  of  digestion  are 
given.  ‘  R.  K.  Callow. 

Biochemistry  of  aluminium.  I.  Excretion, 
and  absorption  of  aluminium  in  the  pig.  K. 
Mackenzie  (Biochem.  J..  1930,  24,  1433—1441).— 
The  intake  and  excretion  (which  is  confined  to  the 
keces)  of  aluminium  are  equal.  The  absorption  of 
aluminium  from  normal  diets  containing  moderate 
amounts  of  available  aluminium,  as  determined  by 
the  analysis  of  the  organs,  is  small.  No  diversion 
°f  phosphates  from  the  urine  to  the  fmces  occurs  on 
such  diets.  The  feeding  of  comparatively  large 
amounts  of  aluminium  has  no  harmful  effect  on 
general  growth  and  metabolism.  S.  S.  Zilva. 

Calcium.  II.  Urinary  output  of  calcium  in 
normal  individuals  after  oral  administration  of 
calcium  lactate  and  calcium  gluconate.  A.  L. 
Lieberman  (J.  Pharm.  Exp.  Tlier.,  1930,  40,  71— 
16). — Both  salts  cause  a  definite  diuretic  effect  and  arc 


absorbed  to  approximately  the  same  degree,  but  the 
lactate  is  less  tolerated  than  the  gluconate. 

F.  O.  Howitt. 

Water  intoxication.  M.  Yoshida  (Japan.  Med. 
World,  1929,  9,  335— 338).  — The  effect  on  the 
characteristics  of  the  blood  of  rabbits  is  recorded. 

Chemical  Abstracts. 

Chemical  stimulation  by  alcohols  in  the  bar¬ 
nacle,  the  frog,  and  Plunaria.  W.  H.  Cole  and 
J.  B.  Allison  (J.  Gen.  Physiol.,  1930,  14,  71—86).— 
In  Balanus  tintinabulum  the  criterion  for  stimulating 
effect  is  a  change  in  the  rhythmic  movements  of  the 
cirri,  and  in  the  frog  and  Planaria,  the  reappearance 
of  spontaneous  'movements  following  a  period  of 
quiescence.  Normal  and  decerebrate  frogs  do  not 
differ  in  their  reactions  to  alcohols.  The  concentra¬ 
tions  of  successive  homologous  alcohols  required  to 
produce  a  definite  stimulation  vary  according  to  the 
series  :  I  :  a-1 :  a~-  :  tr45 :  or4  .  .  .,  where  the  value  of 
a  is  about  3  for  the  barnacle  and  Planaria,  ‘but  about 
2-9  for  the  frog.  The  stimulating  effect  is  considered 
to  be  due  to  the  non-polar  group  in  the  alcohols. 

P.  G.  Marshall. 

Synergism  of  local  anaesthetics.  T.  H.  Rider 
(J.  Pharm.  Exp.  Thor.,  1930,  40,  7— 22).— The 
synergism  curve  of  various  mixtures  of  1%  cocaine 
and  1%  potassium  chloride  solutions  shows  potentia¬ 
tion  for  all  values,  whilst  that  for  1  %  cocaine  and  0-5% 
potassium  chloride  solution  fails  in  this  respect  over 
part  of  the  curve.  Both  curves,  however,  have  a 
maximum  and  two  minima  and  two  of  these  are 
determined  by  the  absolute  concentrat  ion  of  potassium 
chloride  present  and  not  by  the  relative  cocaine  :  salt 
concentration.  Ammonium  and  magnesium  chlorides 
give  smooth  potentiation  curves.  “  Butyn  ”  shows  a 
well-marked  synergising  action  with  cocaine  hydro¬ 
chloride,  due  to  the  chloride  ion.  The  theory  of  local 
anaisthesia  is  discussed.  F.  0.  Howitt. 

Role  of  surface  tension  in  the  activity  of  cin¬ 
chona  alkaloids.  R.  N.  Chopra,  B.  B.  Dikshit, 
and  K.  V.  Pn.LAi  (Indian  J.  Med.  Res.,  1929,  17, 
360 — 366). — The  greater  efficacy  of  quinine  when 
ingested  together  with  alkali  may  be  due  to  the  more 
efficient  adsorption  at  the  intestinal  cells  resulting 
from  the  diminished  surface  tension. 

Chemical  Abstracts. 

Physiological  assay  of  belladonna  extracts  and 
other  drugs  with  atropine-like  action.  L. 
Jexdrassik  and  G.  Will  (Arch.  exp.  Path.  Pharm.. 
1930,  153,  94— 108).— The  inhibitory  effect  on  a 
section  of  isolated  rabbit’s  intestine  immersed  in  a 
solution  containing  pilocarpine  of  the  substance  to  be 
assayed  is  compared  with  that  of  a  standard  solution. 
Applicat  ion  of  this  method  to  fresh  belladonna  extracts 
gives  almost  the  same  results  as  those  obtained  by 
chemical  methods.  With  old  belladonna  and 
hyosevamine  extracts  the  results  are  much  less  than 
arc  to  be  expected  from  the  total  alkaloid  content. 

W.  O.  Kermack. 

Chemical  and  biological  methods  of  ergot 
assay.  M.  I.  Smith  and  E.  F.  Stohlman  (J.  Pharm. 
Exp.  Ther.,  1930,  40,  77— 96).— The  isolated  rabbit 
uterus  method  of  Broom  and  Clark  [ibid.,  1923,  22, 
59)  was  compared  with  the  colorimetric  method 
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previously  described  by  one  of  the  authors  (Pub. 
Health  ltep.,  1930,  45,  1460)  and  with  the  cock’s- 
comb  (U.S.P.)  method  for  the  evaluation  of  fluid 
extracts  of  ergot.  Satisfactory  agreement  '.within  the 
limits  of  experimental  error  was  generally  obtained. 

F.  0.  Howitt. 

Distribution  between  erythrocytes  and  plasma 
of  certain  chemical  substances  used  in  thera¬ 
peutics.  R.  Fabre  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  954 — 964). — A  dog  into  which  1  g.  of  veronal  was 
injected  contained  6  mg.  in  its  corpuscles  and  3  mg.  in 
its  plasma  per  lOOg.  of  blood  1  hr.afteradministration. 
The  corresponding  figures  with  (.sopropylallvlbarbit- 
uric  acid  were  2S  mg.  in  the  corpuscles  and  5  in  the 
plasma,  the  dog  weighing  16  kg.  Likewise  quinine 
and  hydrastinc  are  partly  taken  up  by  the  corpuscles 
after  intravenous  administration  to  a  dog. 

W.  0.  Ivermack. 

Comparative  actions  of  sympathomimetic 
compounds.  (A)  “  Synephrine "  isomerides 

andketone.  M.  L.  Tainter  and  M.  A.  Seidenteld. 
(B )  Pyrocatechol  derivatives.  M.  L.  Tainter  (J. 
Pliarm.  Exp.  Thcr.,  1930,  40,  23—42,  43—64).— 
(A)  The  median  pressor  dose  of  “  f-synephrinc  ” 
(f-p-hydroxyphcnylmethylaminocthanol)  is  0-05  mg. 
per  kg.  intravenously  in  the  anaesthetised  atropinised 
cat,  whilst  the  dl-  and  d-compounds  possess  only  one 
half  and  one  sixtieth  of  this  activity,  respectively. 
The  Z-isomcridc,  whilst  being  chemically  more  stable 
than  adrenaline,  has  only  about  one  sixtieth  of  its 
activity.  Adrenalectomy  does  not  modify  the 
pressor  action,  which  is  one  of  direct  stimulation  of  the 
vascular  muscle. 

(B)  The  pressor  activities  of  1-,  dl-,  and  d-adrcnalinc 
on  urethanised  atropinised  cats  are  in  the  approximate 
ratio  of  20  :  2  :  1 .  Their  action  on  ergotaminised  and 
cocainised  animals  indicates  stimulation  of  the 
vasoconstrictor  mechanism.  Epinine  and  adrenalonc 
behave  similarly  but  to  a  smaller  degree.  Pyro- 
catechol  gives  inconstant  pressor  effects  which  arc 
irregularly  sensitised  by  cocaine  and  reversed  by 
ergotaminc.  The  relation  between  chemical  structure 
and  pharmacological  action  of  these  compounds  is 
discussed.  F.  O.  Hoivitt. 

Significance  of  chemical  configuration  for  the 
pharmacological  action  of  adrenaline-like  com¬ 
pounds.  B.  Hasama  (Arch.  exp.  Path.  Pharm., 
1930,  153,  161 — 186). — The  lethal  doses  of  the 
following  compounds  have  been  determined  and  also 
their  actions  on  the  blood-pressure,  the  blood-vessels, 
and  on  bronchial  spasm.  p-Phenylethylamine,  p- 
hydroxy-p-phcnylcthylamine,  p-hvdroxy-a-phenyl- 
ethvlaminc,  tvramine,  3  :  4-dihydroxyphenylalaninc, 
ephedrine,  p-hydroxy-p-phenyl-a-methylcthjdamine 
(mydriatin),  adrenalonc,  (i-hydroxy-ap-diphenyl- 
ethylamine,  and  p-phenoxyethylamine.  The  presence 
of  a  hydroxyl  group  cither  in  the  para-position  of  the 
benzene  ring  or  in  the  P-position  of  the  side-chain 
increases  the  comparatively  small  sympathomimetic 
activity  of  3  -  phenvlethylamine.  p  -  Hvdroxy-a- 
phenvlethylamino  has  practically  no  sympathomi- 
metic  action.  The  introduction  of  an  a-methyl 
group  reduces  the  activity  of  p-hydroxv-P-phenyl- 
ethylamine,  whilst  the  introduction  of"  a  phenyl 


group  in  the  a-position  destroys  the  action  on  the 
nerve,  but  brings  about  a  stimulating  action  on  the 
muscles.  p-Phenoxycthylamine  has  no  action  on 
the  sympathetic,  but  paralyses  smooth  muscle. 

W.  O.  Kermack. 

Action  of  ultra-violet  rays  on  venoms.  J. 
Vellard  and  J.  Penteado  (Compt.  rend.,  1930,191, 
458—460). — Exposure  of  0-1%  solutions  of  the 
venoms  from  Laches  is  alrox  and  jammed,  Crolalm 
lerrificus,  Naja  tripudians,  and  Bu  fo  marinus  in  saline 
to  ultra-violet  rays  causes  various  changes  in  the 
physico-chemical  and  physiological  properties.  The 
viscosities  of  all  the  solutions  increase  and  gelation 
tends  to  occur  at  the  surface.  The  heat-stability  is 
increased,  all  the  solutions  become  more  acid,  and  in 
some  cases  precipitation  of  material  occurs.  The 
physiological  action  (e.ej.,  power  of  coagulation)  is 
diminished  considerably,  the  more  so  the  longer  is  the 
irradiation.  Irradiated  solutions  of  the  venoms  from 
L.  alrox  and  G.  lerrificus  still  retain  antigenic  pro¬ 
perties,  since  immunisation  of  guinea-pigs  and  goats  is 
possible  by  injection  of  large  amounts  of  the  irradiated 
material. '  PI.  Burton. 

Formation  of  a  histamine-like  substance  from 
histidine  under  ultra-violet  irradiation.  F. 
Elltnoer  (Arch.  exp.  Path.  Pharm.,  1930, 153, 120 — 

1 27). — The  conversion  of  histidine  hydrochloride  bv 
ultra-violet  irradiation  into  a  histamine-like  substance 
lowering  the  blood-pressure  and  stimulating  the 
guinea-pig’s  isolated  intestine  occurs  when  histidine  is 
irradiated  in  solid  form  as  well  as  in  aqueous  solution. 
Ultra-violet  light  inactivates  dilute  solutions  of  j 
histamine  hydrochloride,  but  this  is  prevented  by  the 
presence  in  "the  solution  of  irradiated  histidine  hydro¬ 
chloride.  W.  O.  Kermack. 

Effect  of  colloids  on  the  action  of  histamine. 

A.  Bernfeld  (Biochem.  Z.,  1930,  224,  487 — 490).— 
The  action  of  histamine  on  the  isolated  surviving  small 
intestine  of  the  guinea-pig  suspended  in  physiological 
salt  solution  is  strengthened  by  the  addition  of  small 
amounts  of  kaolin  or  talc  or  of  aqueous  muscle  extracts 
and  diminished  bv  addition  of  larger  amounts. 

W.  McCartney. 

Changes  in  composition  of  blood  after  injec¬ 
tion  of  radioactive  substances  into  animals. 
Ionium  nitrate.  Y.  Pourbaix  (Compt.  rend.  Soc. 
Biol.,  1930,  103,  536— 53S;  Chcin.  Zcnlr.,  1930,  i, 
2752). — During  the  period  of  apparent  health  the 
(rabbits’)  blood-sugar  rose,  and  the  blood-cholesterol 
rose  from  0-122  to  0-454.  With  the  onset  of  anaemia 
the  albumin  :  globulin  ratio  rose  from  0-78 — 2-8  to 
4-4.  A.  A.  Eldridge. 

Variation  of  the  physiological  action  of  Ringer's 
solution  after  filtration.  S.  N.  Milovanov  (Russ. 

J.  Phvsiol.,  1930,  13,  313— 315).— Filtration  of 
Ringer’s  solution  (NaCl  0-6,  KC1  0-01,  CaCl,  0  01, 
KaHCOj  0  01%)  through  certain  filter-papers  causes  a 
variation  in  its  physiological  action  on  the  isolated 
frog’s  heart  which  is  avoided  if  the  amount  of  calcium 
chloride  is  increased.  C.  C.  N.  Vass. 

Antitoxic  action  of  calcium  with  respect  to 
manganese  in  liombinatoi •  igneus.  A.  Rouvey- 
rox  (Compt.  rend.  Soc.  Biol.,  1930,  103,  396—397; 
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them.  Zentr.,  1930,  i,  2120). — The  subcutaneous 
injection  of  1  c.c.  of  1  %  manganese  chloride  solution 
in  the  toad  brings  about  paralysis  and  finally  death. 
The  addition  of  2%  of  calcium  chloride  either  prevents 
this  or  delays  the  action.  Equivalent  doses  of  man¬ 
ganese  lactate  or  calcium  formate  or  lactate  produce 
the  same  effects.  L.  S.  Theobald. 

Toxicity  of  strontium.  Comparison  with 
other  cations  employed  in  therapeutics.  D. 
Loeser  and  A.  L.  ICokwiser  (J.  Lab.  Clin.  Med., 
1929,  15,  35 — 41). — The  minimum  lethal  dose  of 
strontium  for  rats  is  123  rag.  per  kg.  when  adminis¬ 
tered  intravenously  as  the  chloride,  bromide,  or 
iodide.  The  following  cations  are  in  order  of  increas¬ 
ing  toxicity  :  sodium,  strontium,  calcium,  potassium, 
magnesium,  barium.  Chemical  Abstracts. 

Effect  of  mercury  and  sodium  oxalate  on 
blood-calcium.  F.  I).  McCrea  (J.  Lab.  Clin.  Med., 
1929,14,1161 — 1164). — The  blood-calcium  is  decreased 
by  administration  to  animals  of  mercuric  succinate  or 
sodium  oxalate.  Chemical  Abstracts. 

Effect  of  intravenous  injection  of  sodium 
oxalate  and  citrate  on  the  concentration  of 
plasma-calcium  and  -inorg'anic  phosphorus.  C. 
Tsai  and  F.  Y.  Hsu  (Chinese  J.  Physiol.,  1930,  4, 
273 — 287). — The  administration  of  sodium  oxalate  to 
normal  dogs  causes  a  fall  in  the  plasma-calcium 
followed  by  a  rapid  rise  to  normal.  The  plasma- 
inorganic  phosphorus  also  falls  slightly  and  then  rises, 
the  ratio  of  the  rise  of  inorganic  phosphorus  to  that  of 
calcium  being  greater  than  that  of  the  two  elements 
in  the  bone.  In  thyroparathyroidectomised  dogs 
similar  results  arc  obtained,  but  the  rise  in  calcium 
and  inorganic  phosphorus  is  slower  and  less  marked. 
Analogous  results  are  obtained  by  the  administration 
of  calcium  citrate,  but  the  fall  of  plasma-calcium  is 
smaller,  although  larger  quantities  of  citrate  solution 
than  of  oxalate  are  used.  TV.  0.  Kermack. 

Index  of  trypanocidal  activity  of  certain  aryl 
derivatives  of  arsinic  acid.  L.  Launoy  and 
(Mlle.)  Exgler  (Bull.  Soc.  Chim.  biol.,  1930,  12, 
886 — 893). — A  new  chemotherapeutic  index  is  pro¬ 
posed  in  which  the  numerator  represents  the  dose  of 
the  substance  required  to  cure  an  animal  injected 
with  T.  Brucei,  T.  equiperilum,  or  T.  Evansi,  whilst 
the  denominator  is  the  dose  tolerated  in  50 — 60% 
of  the  animals.  This  index  has  been  determined  in 
the  case  of  atoxyl,  tryparsamide,  or  arsamine  (sodium 
p-acetamido-o-hvdroxybenzenearsinate). 

W.  O.  Kermack. 

Acute  action  of  neosalvarsan  on  the  circulation. 
II-  Cause  of  action.  O.  Krayer  (Arch.  exp. 
Path.  Pharm.,  1930,  153,  50—66). — The  occasional 
action  of  neosalvarsan  solutions  on  the  circulation 
is  apparently  brought  about  by  oxidation  of  the  com¬ 
pound  with  subsequent  increase  of  the  size  of  the 
dissolved  particles  and  an  increased  acidity  of 
the  solution.  The  viscosity  of  the  blood  containing  the 
drug  is  thereby  increased  and  an  action  also  takes 
place  on  the  walls  of  the  vessels  resulting  in  increased 
resistance.  TV.  O.  Kermack. 

Pharmacology  of  1  ‘  salyrgan.  ’ 1  IV.  Chemistry 
°I  “salyrgan."  K.  O.  Moller  (Arch.  exp.  Path. 


Phann.,  1930,  153,  109— 119).— A  solution  of 

“  salyrgan,” 

COjjNa-CHy  O  •  C6H4  ■  CO  -Nil  ■  CHy  CH  ( OMe )  •  CHyHgOH , 
contains  practically  no  mercuric  ions.  Treatment  of 
the  solution  with  1  mol.  of  acid  yields  a  flocculent 
precipitate  of  salyrganic  acid,  probably 

C0H<O°^WS;OMC>  relatively  insoluble  in 
water,  but  moderately  soluble  in  25 — 50%  sulphuric 
acid.  Salyrganic  acid  and  therefore  salyrgan  are  dis¬ 
sociated  in  acid  solutions  and  the  mercury  is  pre¬ 
cipitated  by  hydrogen  sulphide.  The  dissociation 
of  the  mercuric  ions  increases  with  increase  in  the 
hydrogen-ion  concentration.  The  solubility  of  salyrg¬ 
anic  acid  rapidly  increases  with  increase  in  the 
sodium  chloride  content  of  the  medium,  the  increase 
in  solubility  being  more  than  proportional  to  the 
sodium  chloride  content.  The  mercuric-ion  con¬ 
centration  decreases  as  the  sodium  chloride  con¬ 
centration  increases.  Similarly,  salyrganic  acid  is 
also  easily  soluble  in  solutions  of  potassium  chloride, 
ammonium  chloride,  calcium  chloride,  magnesium 
chloride,  sodium  iodide,  sodium  bromide,  and  barium 
chloride,  but  is  sparingly  soluble  in  sodium  sulphate, 
sodium  nitrate,  zinc  chloride,  ferric  chloride,  and 
mercuric  chloride  solutions  and  in  dilute  hydrochloric 
and  other  acids.  In  alkaline  urine  salyrgan  is  excreted 
unchanged,  but  in  acid  urine  it  is  converted  into 
salyrganic  acid.  TV.  0.  Kermack. 

Catalase  of  milk.  I.  Determination  of  milk 
catalase  by  potassium  permanganate  titration. 
J.  Zaykovsky  and  P.  Alexeev  (Fermcntforsch.,  1930, 
12,  55 — 66). — The  special  forms  of  apparatus  used  for 
determination  of  the  catalase  of  milk  give  results 
varying  within  wide  limits.  The  permanganate 
titration  method  is  accurate.  To  2  c.c.  of  fresh  milk 
98  c.c.  of  water  and  5  c.c.  of  0-3%  hydrogen  peroxide 
are  added,  the  mixture  is  kept  for  30  min.  at  17 — 18°, 
treated  with  5  c.c.  of  10%  sulphuric  acid,  and  titrated 
with  (MX-potassium  permanganate.  A  similar 
determination  is  carried  out  with  boiled  (i.e.,  catalase- 
free)  milk.  The  difference  in  titration  corresponds 
with  the  catalase  content.  J.  H.  Birkiksiiaw. 

Specificity  of  the  dehydrogenase  of  succinic 
acid  and  glycerophosphoric  acid.  X.  Alwai.l 
(Skand.  Arch.  Physiol.,  1929,  58,  65 — 76 ;  Chem. 
Zentr.,  1930,  i,  2432). — Except  in  the  optic  lens, 
which  contains  only  the  latter  dehydrogenase,  both 
were  present  with  varying  activity  in  all  the  tissues 
examined.  The  results  support  the  view  that  the 
enzymes  differ.  A.  A.  Eldrldge. 

Iodometric  determination  of  oxidase  activity. 
J.  D.  Guthrie  (J.  Amer.  Chem.  Soc.,  1930,  52,  3614 — 
3618). — A  mixture  of  dextrose  and  X-sodium  hydr¬ 
oxide  is  heated  at  80°,  neutralised  with  phosphoric 
acid,  treated  with  active  charcoal,  and  diluted,  and  the 
resulting  solution  is  used  as  substrate  for  the  deter¬ 
mination  of  the  oxidase  activity  of  potato  juice.  A 
mixture  of  the  substrate  and  juice  is  aerated  in 
presence  of  paraffin  oil,  the  mixture  treated  with 
iodine  in  trichloroacetic  acid  solution,  and  the  excess 
of  iodine  determined.  The  difference  in  the  amount 
of  iodine  used  in  this  and  in  a  blank  with  the  substrate 
alone  is  a  fairly  accurate  measure  of  the  oxidase 
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activity  of  the  juice.  The  determinations  are  carried 
out  at  pK  6-5.  The  oxidase  activity  is  approximately 
constant  at  pH  6 — 7,  and  is  a  linear  function  of  the 
enzyme  concentration.  Applications  of  the  method 
to  other  juices  are  quoted.  H.  Burton. 

Mode  of  action  of  tyrosinase.  C.  E.  M.  Pugh 
(Biochem.  J.,  1930,  24,  1442 — 1455). — Tyrosinase 
could  not  be  separated  into  two  enzymes  able  to  act 
respectively  on  monohydric  and  on  o-dihydric  phenols. 
Attempts  to  find  a  coenzyme  also  failed.  Moderate 
heating  or  storage  of  certain  tyrosinase  preparations 
increases  their  activity  on  monohydric  relatively  to 
o-dihydric  phenols.  Cyanide  or  sulphite  has  the 
contrary  effect.  The  action  of  tyrosinase  on  mono¬ 
hydric  phenols  is  hastened  by  water  containing 
homoquinone  and  by  hydrogen  peroxide  in  small 
concentration.  There  is  also  slight  initial  activation 
of  action  on  o-dihydric  phenol  in  the  latter  case. 
Tyrosinase  alone  in  the  presence  of  molecular  oxygen 
is  not  able  to  oxidise  monohydric  phenols.  The 
initial  acceleration  of  the  action  of  tyrosinase  on 
monohydric  phenols  by  traces  of  o-dihydric  phenols 
appears  to  be  due  to  peroxide  formation  (hydrogen 
peroxide  or  both  hydrogen  peroxide  and  o-benzo- 
quinone).  S.  S.  Zilva. 

Laccase  of  Japanese  lacquer.  K.  Suminokuba 
(Biochem.  Z.,  1930,  224,  292 — 321). — The  influence 
of  heat,  reaction,  hydrogen  peroxide,  hydrogen 
cyanide,  sodium  chloride,  the  gases  of  the  atmosphere, 
carbon  monoxide,  inorganic  manganese  salts,  salts 
of  organic  acids,  and  irradiation  on  laccase  from 
Japanese  lacquer  has  been  studied.  The  results  show 
that  laccase  is  a  genuine  oxidase  but  not  a  peroxidase. 
Its  activity  can  be  determined  by  the  method  of 
Willstiitter  and  Stoll  (A.,  1918,  i,  555). 

W.  McCartnev. 

The  invertase-accelerator  of  serum  and  other 
enzyme-accelerators  reported  in  serum.  J.  Fine 
(Biochem.  J.,  1930,  24,  1282 — 1293). — Intraperitoneal 
injections  of  invertase  but  not  of  sucrose  give  rise  to 
serum-invcrtasc.  Sera  of  man,  sheep,  cow,  guinea- 
pig,  and  rat  contain  an  invertase  accelerator  which 
acts  on  dilute  invertase  solution.  It  is  not  destroyed 
by  heating  at  70°  for  30  min.  and  its  action  is  not 
diminished  by  shaking  the  serum  with  chloroform. 
The  extent  of  acceleration  varies  with  the  concentra¬ 
tion  of  serum.  The  relationship  is  linear  for  low 
concentrations  of  serum  and  the  acceleration  is  at  a 
maximum  at  20%,  diminishing  at  higher  concentra¬ 
tions  of  serum.  In  the  case  of  both  sheep  and  guinea- 
pig  there  is  no  influence  on  invertase  action  at  pu  5  in 
sheep  serum ;  by  using  less  dilute  invertase,  acceleration 
is  obtained  only  at  p„  3,  whilst  at  pa  4  and  above 
pu  5  there  is  invertase  inhibition.  In  guinea-pig 
serum  invertase  inhibition  occurs  only  at  6,  whilst 
acceleration  is  obtained  at  pu  3 — 5  and  7- — 8  when 
very  weak  invertase  is  used.  Increasing  the  concen¬ 
tration  of  invertase  widens  the  j)u  band  of  inhibition. 

S.  S.  Zilva. 

Lecture  experiment  to  illustrate  the  occur¬ 
rence  of  the  methylglyoxal  and  pyruvic  acid 
stage  during  the  alcoholic  fission  of  sugars.  C. 
Keuberg  and  M.  Kobel  (Ber.,  1930,  63,  [B],  1986 — 
19S9). — Magnesium  hexosediphosphate  solution  (S%, 


30  c.c.)  is  treated  with  0-5  g.  of  fresh  baker’s  yeast 
and  1 — 2  c.c.  of  toluene.  After  thorough  agitation, 
the  mixture  is  preserved  at  37°  for  1 — 2  days.  It  is 
then  treated  with  trichloroacetic  acid  and  filtered. 
Methylglyoxal  in  the  filtrate  is  precipitated  by 
addition  of  2  :  4-dinitrophcnylhydrazine.  The  precipi¬ 
tate  is  washed  with  25%  sodium  carbonate  solution  and 
water  and  then  treated  with  about  0-5%  alcoholic 
potassium  hydroxide,  which  gives  a  dark  bluish-violet 
colour.  To  demonstrate  the  production  of  pyruvic 
acid  a  similar  mixture,  except  that  3  g.  of  baker’s  yeast 
are  added,  is  kept  at  37°  until  frequent  agitation  and 
aeration  for  1 — 2  days.  Pyruvic  acid  is  precipitated 
in  the  filtrate  from  "the  mixture  as  the  2  :  4-dinitro- 
phenylhydrazone,  which  is  purified  byr  dissolution  in 
sodium  carbonate  solution  and  re-precipitation.  It 
gives  a  red  to  brownish  colour  in  0-5%  alcoholic 
potassium  hydroxide.  Toluene  may  be  replaced  by 
bromobenzene.  H.  Wren. 

Dismutation  of  methylglyoxalylacetic  acid  to 
d-ot-hydroxyglutaric  acid.  C.  Neuberg  and  H. 
Collatz  (Biochem.  Z.,  1930,  225,  242—246).- 
Details  are  given  for  carrying  out  the  asymmetric 
dismutation  of  methylglyoxalylacetic  (yS-diketo- 
valeric)  acid,  the  yield  of  d-a-hydroxyglutaric  acid 
being  86-5%  of  theoretical  (sodium  salt,  [ajjj  +7480). 

P.  W.  Clutterbuck. 

Photochemical  and  phytochemical  formation 
of  acyloins.  (Carboligatic  action.)  C.  Neuberg 
(Biochem.  Z.,  1930,  225,  238— 241).— The  literature 
on  the  mechanism  of  the  formation  of  acetoin  is 
critically  reviewed.  P.  W.  Clutterbuck. 

Hydrolysis  by  emulsin  of  two  glucosides  con¬ 
sidered  non-hydrolysable  by  this  method : 
asebotin  and  phloridzin.  M.  Bridel  (Bull.  Soc. 
Chim.  bid.,  1930,  12,  921— 930).— Contrary  to 
accepted  views,  asebotin  and  phloridzin  arc  hydrolys- 
able  by  emulsin  and  are  therefore  |3-glucosides. 

W.  O.  Kermack. 

Reduction  in  the  activity  of  the  p-glucosidase  of 
almond  emulsin  during  successive  syntheses  of 
p -methylgluco side .  M.  Bridel  and  N.  Ioanid 
(Bull.  Soc.  Chim.  bid.,  1930,  12,  931— 933).— A 
suspension  of  almond  meal  was  shaken  with  70% 
methyl  alcohol  containing  30%  of  dextrose  and  the 
course  of  the  formation  of  (1-methylglucoside  followed 
by  polarimetric  observations.  The  almond  sus¬ 
pension  was  then  separated  and  again  shaken  with 
methyl  alcohol  containing  dextrose  until  equilibrium 
was  reached  and  this  process  repeated  several  times. 
The  results  indicated  loss  of  the  synthetic  activity  as 
the  result  of  the  action  of  the  enzyme. 

W.  O.  Kermack. 

Enzymic  synthesis  of  raffinose.  A.  V.  Blago- 
veschenski  (Biochem.  J.,  1930,  24,  1337 — 1339). — 
The  positive  rotation  of  incubated  mixtures  of  sucrose, 
galactose,  and  emulsin  in  acetone  increased  after  2—3 
months.  On  incubating  the  mixture  with  emulsin, 
after  removing  the  acetone,  for  3  months  the  rotation 
decreased.  Crystals  having  [a]D  -4-95-66°  were 
obtained  from  the  incubated  mixture  containing 
acetone  which  when  treated  with  emulsin  in  aqueous 
solution  had  [?],,  4-2-34°  in  ten  days.  Raffinose  had 
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thus  been  synthesised  by  the  enzyme  in  the  presence 
of  acetone.  S.  S.  Zilva. 

Lipase  and  its  action.  I.  Synthetic  action  of 
pancreatic  lipase  in  the  system  oleic  acid- 
glycerol-water-dissolved  lipase.  E.  A.  Sym  (Bio- 
chem.  ,7.,  1930,  24,  1265 — 1281). — The  adsoiption  of 
lipase  on  the  oil-glycerol  interface,  which  is  partly 
reversible,  takes  place  in  two  ways.  The  lipase  is  at  first 
adsorbed  in  a  few  minutes,  the  velocity  being  inde¬ 
pendent  of  temperature,  and  then  a  membrane  is  formed 
at  the  phase  interface.  The  second  process  proceeds 
five  times  as  rapidly  at  38°  as  at  18°.  The  whole  of 
the  lipase  remaining  in  solution  after  the  completion 
of  the  first  process  is  concentrated  in  this  membrane 
after  a  few  days.  The  synthesis  of  olein  appears  to 
follow  the  law  of  mass  action  and  the  reaction  is 
bimolecular.  Where  the  quantity  of  the  aqueous 
phase  is  varied,  keeping  the  contact-surface,  the 
amount  of  oleic  acid,  and  the  concentration  of  lipase 
constant,  the  initial  velocity  of  reaction  increases  for 
the  whole  system  with  the  amount  of  aqueous  phase 
taken.  The  number  of  millimols.  of  combined  oleic 
acid  per  g.  of  aqueous  phase  falls,  however,  with 
increase  in  volume  of  the  latter  phase.  Increase  in 
the  concentration  of  glycerol  in  the  aqueous  phase 
accelerates  the  reaction  and  shifts  the  equilibrium 
point  in  the  direction  of  synthesis.  The  initial 
velocity  of  reaction,  but  not  the  equilibrium  constant, 
is  directly  proportional  to  the  concentration  of 
enzyme  in  the  aqueous  phase.  S.  S.  Zilva. 

Concentration  of  pepsin  and  chemistry  of  its 
action.  I.  A.  Smorodincev  and  A.  N.  Adova 
(Biochem.  Z.,  1930,  224,  471—473;  cf.  A.,  1928, 
1282). — Lustig’s  results  (this  vol.,  112)  agree  with 
those  of  the  authors  if  the  ratio  NH2/C02H  is  calculated 
from  equivalent  values  instead  of  from  percentage 
values.  W.  McCartney. 

Specificity  of  peptidases.  M.  Bergmann  and  H. 
Schleich  (Naturwiss..  1930,18,832). — Glycyldehydro- 
phenylalanine,  CHPh:C(C02H)-NH-C0-CH2-NH2,  is 
hydrolysed  by  commercial  pancreatin  preparations,  but 
not  by  the  trypsin  fraction  of  the  extract  andscarcclyat 
all  by  the  erepsin  fraction.  Glycerol  extracts  of  the  com¬ 
mercial  pancreatin  act  well.  Dipeptidase  from  yeast 
or  from  pig’s  pancreas,  polypeptidase  from  yeast  or 
from  pig’s  intestinal  mucous  membrane,  and  trypsin 
from  pancreatin  were  without  action  on  the  dehy¬ 
drogenated  peptide.  The  active  principle  in  the 
commercial  pancreatin  is  therefore  probably  a  new 
and  specific  enzyme.  W.  0.  Kermack. 

Stereochemical  specificity  and  homogeneity  of 
erepsin.  P.  Bona  and  T.  Marssox  (Biochem.  Z., 
1930,  224,  384—4 1 4) d-Glvcyl- leucine  is  only  very 
slowly  or  not  at  all  attacked  by  erepsin  from  pig 
intestine,  pig  pancreas,  or  ox  intestine,  and  the 
^-component  only  of  the  /'-acid  is  attacked  by  the 
enzyme.  The  hydrolysis  of  this  component  by  the 
enzyme  from  pancreas  or  intestine  proceeds  more 
slowly  than  that  of  the  isolated  /-acid.  Since  the 
hydrolysis  of  the  /-acid  is  restricted  by  additions  of  the 
'/-acid,  it  is  concluded  that  the  enzyme  forms  a  com¬ 
pound  with  the  latter.  Attempts  to  show  that 
erepsin  contains  more  than  one  constituent  are 


unsuccessful,  although  in  solutions  the  enzyme  can 
be  stabilised  by  addition  of  glycerol  or  glycol.  These 
substances,  which  seem  to  act  more  by  virtue  of  their 
physical  than  their  chemical  properties,  also  protect 
the  enzyme  from  the  effects  of  the  impurities  which 
accompany  it.  VV.  McCartney. 

Behaviour  of  polypeptides  containing  proline 
towards  the  erepsin  and  trypsin-kinase  complex. 

E.  Abderhalden  and  O.  Zumstein  (Fermentforsch., 

1930,  12,  1 — 19). — The  following  compounds  were 
prepared:  chloroacelyl-l-proline,  m.  p.  112 — 113°; 
glycollyl-l-prolineamide,  m.  p.  about  90°;  glycyl- 1- 
proline,  [a]‘,5  — S6-21°;  dX-x-bromopropionyl-l-prolinc, 
m.  p.  137 — 138°;  d\-x-hydroxypropionyl-\-prolinc - 
amide,  m.  p.  109 — 110°;  d\-alanyl-d\-prolinc,  m.  p. 
280°;  dl-alanyl-l-proline,  [a]1,) +92-680 ;  dl-alanyl-l- 
■proline  methyl  ester,  m.  p.  89 — 93° ;  d\-aianyl-\-proline 
anhydride,  m.  p.  114 — 115°;  d\-x-bromo-n-butyryl-\- 
proline,  in.  p.  120 — 123°;  dl-x-hydroxy-a-butyryl- 
\-prolincamide,  m.  p.  76 — 78°;  dl-a-awnno-n- 
butyryld-proline,  [a]1,)  — 45-4° ;  inactive  x-amino-n 
butyrylprolincamide,  m.  p.  above  300° ;  dl-a -bromo- 
n-valcryl-l-proline,  m.  p.  85 — 87°;  dl-x-hydroxy-n- 
vahryld-prolineamide,  in.  p.  about  60°;  inactive 
norvalylprolinc ,  m.  p.  258 — 259° ;  dl- nor valyl-l-proline, 
[*]iJ  — 56-25° ;  dl-x-bromoiaovaleryl-l-prolina  ;  dl-s* 
hydroxyhovaleryld-prolineamide  ;  inactive  valylprolinc , 
in.  p.  275°;  d\-mlyl-\-prolinc,  [a]1,*  —36-66° ;  dl-a- 
bromo-n-hcxoyl-\-prolinc,  in.  p.  69 — 70°;  dl -norlcucyl- 
1  -praline,  in.  p.  225 — 226°;  dl-a-bromo/sohcxoyl-f- 
prolinc;  dl  -  leucyl  - 1  -  proline,  m.  p.  211 — 212°; 
dl-x-hydroxyisohexoyl-l-proUneanude,  m.  p.  124°;  dl-' 
lcucyl-1- proline  methyl  ester.  Of  the  dipeptide* 
erepsin  hydrolysed  only  glycylproline,  trypsin-kinase 
none.  The  latter  hydrolysed  (//-a-bromofsohexoyl-/- 
proline,  but  not  dl  -  x  -  bromopropionyl  -  /  -  proline. 
Neither  enzyme  attacked  dl  -  x-  hydroxyhexoyl  -  Z- 
prolineamide.  J.  H.  Birkinshaiv. 

Action  of  A’-alkali,  erepsin,  and  trypsin-kinase 
on  polypeptide-like  compounds  containing 
(!-amino»sovaleric  acid.  E.  Abderiialben  and 

F.  Reich  (Fermentforsch.,  1930,  12,  20 — 41). — The 
following  polypeptides  and  precursors  were  prepared  : 
glycyl- (3 -ami noisovalcric  acid,  m.  p.  210°  (decomp.), 
from  chloroacetyl-fi-aminoisovahric  acid ;  dl -leucyl-$- 
aminoisovaleric  acid,  m.  p.  195 — 198°  (decomp.), 
from  d\-x-bromoisohexoyl-^-aminoisovaleric  acid,  m.  p. 
104 — 105° ;  glycyl-dl-leucyl-fi-atninoisovalei'ic  acid, 
m.  p.  200°  (becomes  brown),  from  chloroacetyl- dl- 
leucyl-°-at)iinoi»ovaleric  acid,  m.  p.  125 — 130° ;  <11- 
leucylglycyl  -  (i  -  aminoisovaleric  acid,  decomp.  225°, 
from  dd-x-bromoisohexoylglycyl-p-aniinoisovaleric  acid; 
glycyl-dl-leucylglycyl-fi-aininohovalcric  acid,  decomp. 
175°,  from  chloroacetyl-d\-leucylglycyl-$-aininoisovaleric 
acid,  m.  p.  170°;  d\-valylglycyl-d\-leucylglycyl-$- 
aminomovaleric  acid,  m.  p.  193 — 19S°  (decomp.), 
from  dl-x-bronwisovalerylglycyl-dl-leucylglycyl-^-atnino- 
isovaleric  acid  ;  $-bromoisovaleryl  chloride,  b.  p.  60 — 
62=/20  mm. ;  p-aminoisovaleryl-dl-leucylglycine,  m.  p. 
about  125°,  from  fi-bromoisovalcryl-dl-leucylglycine, 
m.  p.  about  120° ;  [i-aminoKOvaleryl-d\-leucylqlycyl- 
d\-leucim,  m.  p.  125 — 130°  (decomp.),  from  $-bromo- 
isovaleryl-d\-leucylglycyl-d\-leucine,  m.  p.  about  145  : 
3  -  arninoisovalcrylglycyl  -  dl  -  leucylglycyl  -  [i  -  aminoi so- 
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valeric  acid,  m.  p.  185°  (dccomp.),  from  fi-bromo'mo- 
valcrylglycyl- dl  -  leucijlglycyl  -  p  -  aminoisovaleric  acid, 
m.  p.  112 — 114°;  dl-leucyl-$-aminoisovaleryl-dl-leucyl- 
glycine,  m.  p.  245°  (decomp.),  from  dl-a-frromoiso- 
hexoyl-fi-aminoisovaleryl-dl-leucylglycme. 

Of  the  polypeptides,  erepsin  attacked  glycyl-dZ- 
leucyl-P-aminowovaleric  acid  most  strongly  but  also 
hydrolysed  eZZ-lcucylglycyl-  and  glycyl-rZZ-leucylglycyl- 
p -aminoisovaleric  acid.  Trypsin-kinase  hydrolysed 
onh'  p-amino(.sovaleryl-(ZZ-leucylglycjd-<ZZ-lcucinc  and 
iZZ-leucyl-fS  -  aminoisovaleryl  -  dl  -  leucylglycine.  Thus 
P -aminoisovaleric  acid  hindered  the  action  of  amino- 
or  carboxy-polypcptidase  whenever  it  provided  the 
amino-  or  carboxyl  group  of  the  polypeptide  chain. 
All  the  polypeptides  with  the  exception  of  di-leucyl-p- 
aminoisovaleric  acid  were  readily  hydrolysed  by 
A-sodium  hydroxide.  J.  H.  Birkixshaw. 

Action  of  AT-sodium  hydroxide,  erepsin,  and 
trypsin-kinase  on  polypeptides  containing 
glycine.  E.  Abderhaldek  and  J.  Heumanx 
(Fennentforsch.,  1930, 12, 42 — 54). — The  polypeptides 
built  up  of  glycine  units  were  obtained  by  successive 
coupling  with  chloroacetyl  chloride.  The  following  were 
prepared  :  hexaglycylglycinc.  sinters  and  becomes  yellow 
above  230°,  from  chloroacctylpcntaglycylglycine,  sinters 
and  turns  yellow  at  about  225° ;  hcptaglycylglycinc, 
from  chloroacetylhcxaglycylglycine,  sinters  above 
225°  (yellow  and  dccomp.) ;  octaglycylglycme,  from 
chloroacetylheplaglycylglycmc ;  nonaglycylglycine,  from 
chloroa celyloctaglycylgl ycine ;  2  -  naphthalencsulphonyl- 
hexaglycylglycinc.  Erepsin  at  pn  7-8  hydrolysed  tri- 
and  tetra-glycylglycine,  but  left  the  higher  molecular 
polypeptides  unattacked ;  at  pu  8-4  the  hydrolysis  was 
greater  and  the  pentaglycylglycine  was  attacked. 
Trypsin-kinase  at  pa  7-8  hydrolysed  all  the  halogcno- 
acyl  compounds  but  none  of  the  polypeptides.  At 
it  8-4  none  of  the  halogenoacyl  compounds  was 
ydrolysed;  of  the  polypeptides  only  hcxaglycyl- 
glycino  wras  attacked.  Hexa-  to  nona-glycylglyeine 
were  hydrolysed  by  sodium  hydroxide. 

J.  H.  Birkinshav. 

Hydrolysis  of  peptones  and  polypeptides  by 
the  enzymes  of  the  pancreas.  K.  Sciionfeld- 
Reker  (Fennentforsch.,  1930,  12,  67 — 127). — The 
enzymic  fission  of  a  variety  of  peptones,  dipeptides, 
and  a  tripeptide  by  enzymes  prepared  by  various 
methods  from  the  pancreas  was  studied.  The  acid- 
coagulation  method  of  Fodor  and  the  separation  of 
the  dried  preparation  into  a  soluble  and  an  insoluble 
portion  were  employed  to  separate  the  enzymes. 
The  acid  coagulum  and  the  insoluble  portion  respect¬ 
ively  proved  to  be  the  carriers  of  dipeptidase;  the 
filtrate  from  the  acid  coagulum  and  the  soluble 
portion  attacked  the  tripeptide  and  peptones.  On 
autolysis  the  soluble  portion  begins  to  hydrolyse  the 
dipeptides.  Fresh  preparations  (macerates)  show-  a 
linear  course  for  the  hydrolysis  of  peptone,  older 
preparations  and  acid  filtrates  a  parabolic  course. 
The  soluble  portion  has  an  optimum  pa  of  7-58,  the 
insoluble  portion  7-96  for  dipeptide  and  8-00  for 
peptone  hydrolysis.  The  autolytic  degradation  pro¬ 
ducts  of  macerates  which  are  also  formed  by  digestion 
of  the  substrates  accelerate  peptone  and  inhibit 
dipeptide  hydrolysis.  Dialysis  reverses  this  effect. 


Pre-treatment  with  glycine  has  a  varying  effect  on 
both  types  of  hydrolysis,  according  to  the  conditions. 
The  two  types  of  hydrolysis  arc  attributed  to  different 
enzyme  carriers  rather  than  to  different  specific 
enzymes.  J.  H.  Birkinskaw. 

Uricase.  II.  Bacterial  nature  of  the  action  of 
uricolytic  extracts  and  dialysates.  HI.  Com¬ 
parison  with  activated  charcoal.  Contact  nature 
of  the  action  of  uricase.  IV.  Preparation  and 
properties  of  ox-kidney  uricase.  R.  Trus/.kowski 
(Biochem.  J.,  1930,  24,  1340—1348,  1340—1358, 
1359 — 1370). — II.  Soluble  uricase  preparations  sucli 
as  extracts  and  dialysates  contain  B.  proleus  vulgaris, 
B.  mcsentericus,  B.fcecalisalkaligenes,  and  B.fiuorescens 
liquefaciens.  These  bacteria  multiply  between  pa  6  and 
9  (optimum  7-4— 8-4)  at  the  ordinary  temperature  in 
the  presence  of  thymol  or  of  6%  methyl  alcohol  and 
destroy  uric  acid.  Their  grovdh  and  action  are 
completely  inhibited  by  chloroform  and  by  toluene. 
Bacteria  killed  by  the  addition  of  toluene  have  no 
uricolytic  action.  Dog’s  liver  and  kidney  removed 
and  minced  under  aseptic  conditions  do  not  decom¬ 
pose  uric  acid  appreciably  at  16°  unless  bacterial 
growth  takes  place.  On  the  other  hand,  at  38°  they 
decompose  uric  acid,  more  so  when  shaken  even 
in  the  presence  of  toluene  or  of  chloroform.  Glycerol 
and  glycerol-chloroform  suspensions  of  kidney  tissue 
are  active  in  sterile  systems. 

III.  The  velocity  of  oxidation  of  uric  acid  in  the 
presence  of  ox-kidney  uricase  is  greatest  at  pu  8. 
The  action  of  Warburg  and  Brefold’s  active  charcoal 
on  uric  acid,  which  it  does  not  adsorb,  is  approximately 
constant  up  to  pa  7-5,  above  which  value  the  velocity 
increases  rapidly  to  a  maximum  at  about  pa  9. 
isoPropyl  and  »i-butyl  alcohols  and  potassium  cyanide 
inhibit  the  uricolytic  action  of  charcoal  partly,  whilst 
sodium  pyrophosphate  does  not  inhibit  it  at  all. 
The  activity  of  extracts  (suspensions)  is  most  probably 
associated  with  the  presence  of  macroscopic  fragments 
of  cell  debris. 

IV.  The  pH-activity  curves  of  different  uricase 
preparations  are  of  the  same  general  type.  Two 
maxima  exist,  one  at  pu  about  7-5  and  the  other  at 
9-4.  The  curves  approach  zero  between  pn  11  and  12 
because  of  the  irreversible  dissolution  of  the  particles 
in  suspension.  The  residue  obtained  by  centrifuging 
uricolytic  extracts  is  more  active  than  the  whole 
extract.  The  suspended  particles  are  evidently 
inhibited,  at  least  partly,  by  the  viscosity  of  the 
system  due  to  dissolved  proteins  and  to  the  glycerol. 
The  addition  of  glycerol  to  suspensions  of  uricase  in 
water  increases  the  action  of  the  suspension  up  to 
2 — 3%  ;  at  higher  concentrations  the  activity  falls  in 
direct  proportion  to  the  glycerol  content  until  in  50% 
glycerol  80%  inactivation  is  attained.  In  shaken 
systems  no  activation  is  achieved  by  the  addition  of 
glycerol.  The  uricolytic  action  of  kidney  tissue  is  a 
function  of  the  degree  of  division  of  the  tissue. 
Uricase  does  not  pass  into  solution  either  under  the 
influence  of  surface-active  substances  such  as  w-butyl 
alcohol  or  at  any  pa  between  6  and  12.  S.  S.  Zilva. 

Abderhalden  reaction  in  urine.  E.  Abder- 
halden  (Fennentforsch.,  1930,  12,  128). — Kafka’s 
priority  is  recognised.  J.  H.  Birkiksiiaw. 
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Dependence  of  the  reducing  action  of  ferment¬ 
ing  yeast  on  the  source  of  nitrogen.  K.  Pirschle 
and  H.  Mengdehl  (Biochem.  Z.,  1930,  225,  151 — 
176). — Apart  from  a  number  of  organic  dyes  such  as 
safranine  and  fuchsin  which  show  no  visible  effect, 
the  substances  investigated  may  bo  divided  into  those 
which  are  reduced  most  readily  in  presence  of  ammon¬ 
ium-nitrogen  (e.g.,  methylene-blue,  Lauth’s  violet, 
molybdate,  chromate,  thiosulphate,  ferro-  and  ferri- 
cyanide)  and  those  in  presence  of  nitrate-nitrogen 
(e.g.,  sulphur,  nitrobenzene,  valeraldehyde).  Potass¬ 
ium,  sodium,  and  calcium  nitrates  on  the  one  band 
and  ammonium  sulphate  and  chloride  on  the  other 
behave  similarly.  The  action  of  the  ammonium- 
nitrogen  in  ammonium  nitrate  predominates.  Amino- 
nitrogen  (asparagine  and  peptone)  acts  like  .ammon¬ 
ium-nitrogen,  whilst  carbamide  acts  in  some  cases, 
e.g.,  with  methylene-blue,  like  ammonium-  and  in 
others,  e.g.,  with  molybdate  and  sulphur,  like  nitrate- 
nitrogen.  Velocities  of  reductions  with  and  without 
added  nitrogen  are  compared.  Relatively  strong 
reduction  with  ammonium-  or  nitrate-nitrogen  occurs 
when  the  reaction  is  acid  (lactic)  or  alkaline  (lime). 
Lime  accelerates  the  reduction  of  methylene-blue 
and  lactic  acid  that  of  thiosulphate,  whereas  both  lime 
and  lactic  acid  inhibit  the  reduction  of  sulphur.  Small 
amounts  of  nitrite  (1 — 20  mg.  N„Oa  per  litre)  in 
ammonium  salt  cultures  accelerate  the  formation  of 
hydrogen  sulphide  from  sulphur,  and  of  aniline  from 
nitrobenzene.  Torula  viilis  and  acetone-dried  veast 
show  the  same  behaviour  as  the  ordinary  pressed 
yeast.  P.  W.  Clutters  trcK. 

Effect  of  low  pressures  on  cell  oxidation.  S.  F. 
Cook  (J.  Gen.  Physiol.,  1930,  14,  55— 70).— The 
uptake  of  oxygen  by  the  yeast  cell  is  diminished  to  a 
greater  extent  by  reduced  pressure  than  by  reduced 
partial  pressure  of  oxygen,  whilst  anaerobic  respir¬ 
ation  is  unaffected.  '  P.  G.  Marshall. 

Behaviour  of  glutathione  in  yeast.  N.  U. 
Meldrum  (Biochem.  J„  1930,  24,  1421—1427).— 
The  respiration  of  yeast  may  be  reduced  by  60 — 90% 
by  narcotics  and  by  cyanide  •without  the  amount  of 
reduced  glutathione  being  affected ;  the  latter  is  not 
affected  by  cooling.  Glutathione  does  not  reduce 
cytochrome  in  yeast.  Dehydrogenases  do  not  reduce 
glutathione  with  simultaneous  oxidation  of  their 
substrates.  Yeast  may  be  starved  until  its  rate  of 
respiration  falls  to  about  5%  of  that  in  dextrose 
solution  ■without  affecting  the  thiol  content.  Gluta¬ 
thione  is  not  directly  concerned  in  carbohydrate 
oxidation  of  yeast.  S.  S.  Zilva. 

Liquefaction  of  starch  by  the  enzyme  in  yeast 
autolysate.  S.  Nishimura  (Bull.  Agric.  Chem. 
Soc.  Japan,  1928,  4,  126). — The  autolysate  contained 
an  enzyme,  amylopectinase,  which  liquefies  starch 
paste  and  is  similar  to  maltase. 

Chemical  Abstracts. 

Physiology  of  some  Synievski  dextrins.  A. 
Joszt  and  M.  Ktininski  (Z.  physiol.  Chem.,  1930, 
191,  65 — 68). — Spirogyra  nilida  cultivated  in  the 
dark  on  sugar  or  dextrin  media  with  the  addition  of 
sodium  chromate  to  prevent  bacterial  infection  con¬ 
verted  dextrose,  maltose,  sucrose,  and  two  crythro- 


dextrins,  one  from  amylodextrin  and  the  other  from 
unreduced  “  limit  ”  dextrin  I,  into  starch. 

J.  H.  Birkinshaw. 

Phytase  of  Aspergillus  species.  T.  Kawahara 
(Bull.  Agric.  Chem.  Soc.  Japan,  1929,  5,  7 — 8). — 
Phytase  was  present  in  12  species  examined;  the 
optimum  conditions  for  phytase  activity  are  50°  and 
pH  4-67.  The  action  of  phytase  on  phytin  proceeds 
in  several  stages.  Chemical  Abstracts. 

Formation  of  kojic  acid  by  Aspergillus  oryzec. 
I.  H.  Katagiri  and  K.  Ivitahara  (Bull.  Agric. 
Chem.  Soc.  Japan,  1929,  5,  3S — 47). — The  optimal 
conditions  were  established  by  a  5%  dextrose  solution 
containing  0-05%  of  ammonium  sulphate  at  pa  2-4; 
at  pa  5-0  the  growth  of  the  mould  is  greatest.  Kojic 
acid  was  formed  from  dextrose,  maltose,  sucrose, 
inulin,  lasvulose,  and  xylose  (10 — 40%),  mannose, 
arabinosc,  galactose  (1 — 6%),  sorbitol,  dulcitol, 
glycerol,  glyccro-0-phosphate,  inositol,  and  gluconic 
.acid.  Chemical  Abstracts. 

Fermentation  products  of  moulds.  IV. 
Aspergillus  glaucus.  I.  Y.  Sumiki  (Bull.  Agric. 
Chem.  Soc.  Japan,  1929,  5,  10 — 13). — Fumaric,  citric, 
succinic,  oxalic,  tartaric,  malic,  and  2-hydroxymethyl- 
furan-5-carboxylic  acids,  and  an  unidentified  sub¬ 
stance,  were  produced.  The  composition  of  the 
medium  was  :  dextrose  or  sucrose  10,  inorganic  and 
organic  nitrogen  compounds  0  08 — 2-0,  potassium 
mono-  and  di-hydrogen  phosphates  each  0-015, 
magnesium  sulphate  04)1,  calcium  chloride  0-01% 
with  traces  of  ferric  and  sodium  chlorides  and  (if 
necessary)  calcium  carbonate. 

Chemical  Abstracts. 

Dissimilation  of  salts  of  fatty  acids  and  of 
carbohydrates  by  thermophilic  bacteria.  II. 
Starch  and  sugars.  C.  Coolhaas  (Zentr.  Bakt. 
Par.,  1928,  II,  75,  344—360;  Chem.  Zentr.,  1930,  i, 
2434). — Two  varieties  of  B.  Ihermoamylolylicus  con¬ 
verted  starch  (S0%)  into  maltose,  no  gas,  and  only 
small  amounts  of  acid,  being  formed.  In  presence  of 
sugar  a  thermophilic  organism  ( B .  Utermobulyricus), 
which  caused  vigorous  fermentation,  was  isolated; 
dextrose,  sucrose,  and  starch  afforded  carbon  dioxide, 
hydrogen,  and  a  mixture  of  butyric,  acetic,  and  lactic 
acids  with  a  small  amount  of  propionic  acid.  Calcium 
pyruvate  cannot  be  regarded  as  an  intermediate 
product  in  the  thermophilic  butyric  acid  fermentation. 

A.  A.  Eldridge. 

Actions  of  acetic  bacteria.  E.  Simon  (Biochem. 
Z.,  1930,  224,  253 — 291). — Large  numbers  of  experi¬ 
ments  with  B.  pasleurianum,  B.  suboxidans,  and 
Acelobacier  mboxidans  show  that  the  bacteria  contain 
carboxylase,  keto-aldchydc-mutase,  phosphatase,  and 
glycolase,  that  they  can  act  anaerobically,  and  that 
they  form  a  complete  system  for  fermentation  includ¬ 
ing  true  alcoholic  fermentation.  W.  McCartxey. 

Formation  of  lactic  acid  hyltacterium  xylinum. 
Lactic  acid  fermentation  by  kombucha.  H. 
Haehst  and  M.  Exgel  (Zentr.  Bakt.  Par.,  1929,  II, 
79,  182—185;  Chem.  Zentr.,  1930,  i,  1812 — 1813). — 
The  existence  of  a  reserve  enzyme  is  indicated  by  the 
fact  that  small  quantities  of  lactic  and  formic  acids 
are  formed  in  addition  to  gluconic  acid.  The  produc- 
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tion  of  lactic  acid  by  "  Tecpilz  ”  is  due  to  the  presence 
of  B.  xylinwn.  A.  A.  Eldridge. 

[A  ]  Effect  of  small  and  large  amounts  of  humus 
on  the  fixation  of  nitrogen  by  Azotobuctcr 
chroococcmn,  in  presence  of  various  glucosides, 
mannitol,  and  calcium  malate.  [71]  Influence  of 
humus  on  nitrogen-fixing  organisms.  A.  chroo¬ 
coccmn  and  Clostridium  pastoriunmn  in  impure 
mixtures.  Biochemical  action  of  humus.  J. 
Voicu  and  E.  Lungulescu  (Bui.  Soc.  Chira.  Romania, 
1930,  12,  71—81,  S2 — 89). — [A]  Humus  affects 
A.  chroococcum  in  two  ways:  it  influences  the  utilis¬ 
ation  of  energy  foods  and  the  rate  and  degree  of 
nitrogen  fixation.  Under  the  same  conditions  these 
effects  arc  controlled  by  the  nature  of  the  energy  food 
available.  In  doses  of  5  mg.  per  100  c.c.  of  culture 
medium,  humus  accelerates  the  utilisation  of  sucrose, 
but  retards  that  of  dextrose.  In  doses  of  100  mg.  per 
100  c.c.  humus  gives  positive  but  variable  effects 
throughout.  So  far  it  has  not  been  possible  to 
correlate  acceleration  of  fixation  with  total  yields  of 
fixation  products. 

[R]  The  effect  of  adding  humus  to  cultures  of 
G.  pastorianum  and  A.  chroococcmn  may  be  com¬ 
pared  with  that  of  lowering  the  oxygen  pressure 
in  the  culture,  with  a  corresponding  reduction  of  the 
rate  of  oxidation.  The  difficulty  of  oxidising  humus 
in  the  soil,  and  the  slow  rate  with  which  its  nitrogen 
becomes  available,  are  considered  valuable  factors 
in  soil  plant-food  economy.  E.  Holmes. 

Composition  of  the  gum  produced  by  root 
nodule  bacteria.  E .  W.  Hopkins,  W.  H.  Peterson, 
and  E.  B.  Fred  (J.  Amer.  Chem.  Soc.,  1930,  52, 
3659 — -3668). — Cultures  of  Rhizobium  meliloti  100 
(alfalfa),  R.  trifolii  201  and  205  (clover),  and  R.  legu- 
minosarum  311  (pea)  were  grown  usually  on  culture 
media  containing  mannitol,  agar,  and  various  salts. 
The  gums  produced  contain  varying  amounts  of  ash 
and  uronic  acid,  and  on  hydrolysis  give  dextrose. 
Bacterial  fermentation  tests  indicate  the  absence  of 
pentoses  in  the  hydrolysis  product.  The  results 
suggest  that  the  gums  are  complexes  of  dextrose  and 
a  uronic  acid  (probably  glycuronic  acid). 

H.  Burton. 

Pigment  of  B.  prodir/iosus.  W.  Moycho 
(Compt.  rend.,  1930,  191,  497 — 499). — The  pigment 
is  formed  on  the  autolysis  of  the  bacteria  in  the 
presence  of  oxygen:  it  is  rose-coloured  from  pK  4-0 
to  8-0  and  yellow  from  pa  8-0  to  9-0.  C.  C.  N.  Vass. 

Chemistry  of  tubercle  bacillus.  I.  Analysis 
of  bacilli.  II.  Analysis  of  media.  F.  B.  Cooper 
(J.  Biol.  Chem.,  1930,  88,  485-A91,  493-496).— 
I.  A  culture  of  B.  tuberculosis  (B.  C.  G.)  was  separated 
into  virulent  S  and  avirulent  R  types.  Each  type 
after  cultivation  on  Sauton’s  medium  was  filtered, 
washed,  dried,  and  extracted  with  a  series  of  solvents. 
The  R  type  contained  a  higher  proportion  of  ether- 
soluble  material,  whilst  the  S  type  contained  more 
glycogen,  substances  soluble  in  0-5%  sodium  chloride, 
and  substances  soluble  in  0-5%  sodium  hydroxide. 
Differences  in  the  physical  properties  of  the  two  types 
were  also  observed. 

II.  Similar  fractionations  on  the  media  employed 
in  these  experiments  showed  that  more  glycogen, 


carbohydrate,  and  substances  soluble  in  0-5%  sodium 
hydroxide  are  elaborated  by  the  S  type  than  by  the 
R  type.  G.  F.  Makrian. 

Lipins  of  the  tubercle  bacillus.  XVI.  Com¬ 
position  of  the  total  extractable  fat.  XVTL 
Occurrence  of  an  unsaturated  hexacosoic  acid  in 
the  fat.  R.  J.  Anderson  and  E.  Chargait.  XVIII. 
Polysaccharide  from  the  lipins.  E.  Charoaff 
and  R.  J.  Anderson  (Z.  phvsiol.  Chem.,  1930,  191, 
157—165,  166—171,  172—178;  cf.  this  vol.,  819).- 
XVI.  The  fatty  acid  fraction  of  the  toluene-soluble 
lipins  was  examined.  The  aqueous  solution  after 
saponification  contained  glycerol  and  probably  butyric 
acid.  The  fatty  acids  consisted  of  saturated  solid, 
saturated  liquid,  and  unsaturated  liquid  acids.  The 
last  are  completely  hydrogenated  with  difficulty. 
The  saturated  liquid  acid  fraction  contained  tubcrculo- 
stearic  acid  (C18H3802)  and  phthioic  acid  (C28Hj202) 
and  small  amounts  of  a  further  acid,  [a]'*  +8-0°, 
mol.  wt.  592 — 600,  corresponding  with  about 

c4Qh8(1o2. 

XVII.  The  unsaturated  fatty  acids  which  were 
reduced  with  difficulty  were  catalytically  hydrogenated 
and  the  methyl  esters  distilled  in  a  high  vacuum.  The 
esters  of  palmitic,  stearic,  and  of  a  third  acid, 
C28H5202,  m.  p.  82 — 82-5°,  were  obtained.  This 
hexacosoic  acid  probably  has  a  branched  chain,  since 
it  differs  from  the  normal  acid,  m.  p.  88—89°. 

XVIII.  From  the  lipins  a  carbohydrate  complex, 
[a]g  +42-28°,  was  obtained,  probably  containing  a 
mixture  of  polysaccharides.  The  hydrolysis  products 
contained  d-arabinose,  mannose,  galactose,  and 
inositol.  J.  H.  Biriunshaw. 

Natural  and  chemically  defined  media.  A. 
Berthelot  (Bull.  Soc.  Chini.  biol.,  1930,  12,  1025 — 
1028). — Various  media  suitable  for  the  growth  of 
B.  tuberculosis  are  discussed.  A  high  content  of 
arginine  is  favourable,  and  use  may  be  made  of 
products  derived  by'  proteoly’sis  from  naturally 
occurring  substances.  W.  0.  Kermack. 

Composition  of  peptone  from  ground-nut  meal 
and  its  application  to  the  culture  of  pathogenic 
bacteria.  A.  Berthelot,  G.  Amoureux,  and  1). 
Petit  (Bull.  Soc.  Chini.  biol.,  1930, 12, 1029—1030).- 
Analyscs  are  given  of  two  commercial  samples  of 
peptone  prepared  from  ground-nut  meal  by  peptic 
and  tryptic  hydrolysis,  respectively.  The  differences 
account  for  the  different  results  which  may  be  obtained 
when  these  preparations  are  employed  in  media  for 
the  growth  of  bacteria.  W.  0.  Kermack. 

Cell  structure  and  cell  activity.  51.  Penrose 
and  J.  H.  Quastel  (Proc.  Roy.  Soc.,  1930,  B,  107, 
168 — 181). — Lysis  of  Micrococcus  lysodeikticus  by 
dilute  solutions  of  egg-white  or  saliva  causes  an 
increased  activity'  of  the  catalase,  fumarase,  urease, 
and  oxidase  of  p-phenylencdiamine,  which  is  attri¬ 
buted  to  the  increased  facility  of  access  of  the  reagents 
to  the  enzymes  on  disintegration  of  the  cell.  No 
apparent  change  in  the  peroxidase  activity'  is  observ¬ 
able.  The  activities  of  the  dehydrogenases  of  dextrose, 
lasvulose,  glutamic  acid,  and  gly'cerophosphoric  acid 
are  completely  destroyed  and  those  of  lactic  acid  and 
succinic  acid  greatly'  diminished,  whilst  the  activity’ 
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[  of  the  aerobic  oxidation  of  hydrogen  donators  is 
almost  eliminated  when  M.  hjsodeiklicus  is  disin¬ 
tegrated.  C.  C.  N.  Vass. 

Oxidation-reduction  studies  in  relation  to 
bacterial  growth.  III.  Positive  limit  of  oxid¬ 
ation-reduction  potential  required  for  germin¬ 
ation  of  D.  tetani  spores  in  vitro.  B.  C.  J.  G. 
Knight  and  P.  Fildes  (Biochem.  J.,  1924,  24, 
1490 — 1502). — Germination  is  completely  inhibited 
at  potentials  more  positive  than  Eh  -f  0-11-volt. 

S.  S.  Zilva. 

Influence  of  hydrogen-ion  concentration  on  the 
sporulation  of  B.  icelchii.  J.  C.  Torrey,  M.  C. 
Kahn,  and  M.  H.  Salinger  (J.  Bact.,  1930,  20,  8-7 — 
98). — Sporulation  of  B.  icelchii  does  not  occur  in 
media  more  acid  than  pn  G-6,  the  optimum  range 
being  jjh  7-4 — 8-0.  Neither  mannitol  nor  ralfinose 
favours  sporulation.  A.  G.  Pollard. 

Improved  technique  for  the  Voges-Proskauer 
test.  C.  H.  Werkman  (J.  Bact.,  1930,  20,  121 — 
125). — The  coloration  produced  in  the  Voges-Pros- 
kauer  reaction  is  made  more  permanent  by  the  addi¬ 
tion  of  ferric  chloride  which  accelerates  the  oxidation 
of  acetylmethylcarbinol  to  diacetyl.  Two  drops  of 
2%  ferric  chloride  solution  are  added  to  5  c.c.  of  the 
culture  solution,  followed  by  5 — 10  c.c.  of  10% 
sodium  hydroxide  solution.  The  deep  copper  colour 
produced  in  a  positive  test  remains  for  several  days. 

A.  G.  Pollard. 

Comparative  cryptotoxic  power  of  the  sodium 
salts  of  the  fatty  acids.  H.  Vincent  (Coinpt. 
rend.,  1930,  191,  403—405).  The  toxins  of  tetanus 
and  diphtheria  were  treated  with  varying  concentra¬ 
tions  of  the  sodium  salts  for  4  days  at  38°  and  the 
resultant  toxicity  was  tested  against  the  guinea-pig. 
The  first  member  of  the  series  to  possess  cryptotoxic 
power  was  sodium  butyrate ;  of  the  higher  acids  the 
palmitate  alone  was  active.  No  correlation  between 
the  concentration  of  the  salt  or  the  physical  properties 
of  the  solutions  and  the  crvptotoxic  power  was 
observed.  G.  C.  N.  Vass. 

Bactericidal  action  of  ultra-violet  light.  III. 
Absorption  of  ultra-violet  light  by  bacteria. 
F.  L.  Gates  (J.  Gen.  Physiol.,  1930,  14,  31—42).— 
The  incident  energy  required  to  effect  50%  destruction 
of  Staphylococcus  aureus  varies  with  the  wave-length 
employed,  from  3150  ergs  per  nun.2  at  302  mg  to  88 
ergs  at  266  mg.  Films  of  bacteria  between  quartz 
plates,  of  thickness  5—15  p,  are  used  for  irradiation. 
The  curves  of  incident  energy  indicate  a  maximum 
bactericidal  action  for  S.  aureus  and  B.  coli  of  light 
with  a  wave-length  of  260 — -270  mg. 

P.  G.  Marshall. 

The  question  of  the  identity  of  a  bacterial 
growth -promoting  factor  with  vitamin-/!  t .  J.  G. 
Davis  and  J.  Golding  (Biochem.  J.,  1930,  24, 
1503 — 1506). — Vitamin-2?!  concentrates  of  the  same 
order  of  potency  for  rat  protection  have  widely 
different  effects  on  the  growth  of  a  lactobacillus ; 
some  have  no  effect  at  all.  Commercial  peptones 
contain  negligible  amounts  of  vitamin-/?! .  The 
bacterial  growth-stimulating  substance  (Davis  and 
-Vfattick,  J.  Dairy  Res.,  1929,  1,  50;  1930,  1,  136)  is 
uot  identical  with  vitamin-/?!.  S.  B.  Zilva. 


Pituitrin  and  blood-sugar.  X.  Chahovitch 
(Compt.  rend.  Soc.  Biol.,  1930, 103,  332 — 334;  Chem. 
Zentr.,  1930,  i,  2748). — Subcutaneous  or  intracardial 
injection  of  pituitrin  produces  hyperglycaamia  in 
rabbits,  due  partly  to  liberation  of  protein-sugar. 

A.  A.  Eld  ridge. 

Role  of  the  adrenals  in  synthalin  hypergly- 
caemia.  X.  Chahovitch  (Compt.  rend.  Soc.  Biol., 
1930,  103,  328—330;  Chem.  Zentr.,  1930,  i,  2748).— 
Primary  hyperglycaeniia  is  not  observed  after  injection 
of  synthalin  into  adrenalectomised  rabbits. 

A.  A.  Eld  ridge. 

Stimulating  action  of  adrenaline  on  muscle 
oxidation.  U.  von  Euler  (Compt.  rend.  Soc.  Biol., 
1930,  103,  445—446;  Chem.  Zentr.,  1930,  i,  2115). — 
Adrenaline  increases  muscle  metabolism  byabout  25%. 

L.  S.  Theobald. 

Hormone  control  of  the  colloid-osmotic  pres¬ 
sure  of  the  blood.  S.  Tada  and  F.  Nakazava 
(Tohoku  J.  Exp.  Med.,  1930,  15,  119 — 134). — The 
osmotic  pressure  of  blood  colloids  is  increased  by 
injection  of  "  thyrcoglandol  ”  :  pituitrin  decreases 
the  pressure,  whilst  insulin  and  adrenaline  cause  an 
increase  followed  by  a  decrease.  The  change  is 
ascribed  to  a  qualitative  change  in  the  blood-protein. 

Chemical  Abstracts. 

Glycogen  content  of  the  animal  liver  after 
injection  of  parathyroid  extract.  C.  I.  Parhox 
and  M.  Cahane  (Compt.  rend.  Soc.  Biol..  1929,  101, 
1179—1180;  Chem.  Zentr.,  1930,  i,  2577).— No 
significant  change  was  observed  with  guinea-pigs. 

A.  A.  Eldridge. 

Plasma-calcium  and  -inorganic  phosphorus 
following  intravenous  injection  of  parathyroid 
extract.  The  source  of  mobilised  calcium.  C. 
Tsai  and  F.  Y.  Hsu  (Chinese  J.  Physiol.,  1930,  4, 
265 — 272). — Dogs  to  which  “  parathormone  ”  is 
administered  show  rises  in  the  plasma-calcium  and 
-inorganic  phosphorus  in  the  ratio  2:1,  approximately 
the  same  as  that  of  the  calcium  to  phosphorus  in 
bone.  This  result  supports  the  conclusion  of  Green- 
wald  and  Gross  (cf.  A.,  1926,  206)  that  the  bone  is 
the  source  of  calcium  appearing  in  the  blood  as  the 
result  of  the  action  of  “parathormone."  The  rise 
in  the  plasma-calcium  precedes  that  of  the  plasma- 
phosphorus  by  about  2  hrs.,  but  the  phosphorus  falls 
less  quickly,  due  apparently  to  less  efficient  excretion. 

W.  O.  Kermack. 

Action  of  the  parathyroid  hormone  on  the  bone- 
calcium  of  the  growing  animal.  G.  Bisciioff  (Z. 
ges.  exp.  Med.,  1929,  68,  772 — 784;  Chem.  Zentr., 
1930,  i,  1320 — 1321). — A  dog  on  a  rachitic  diet 
suffered  more  than  similar  dogs  receiving  also  injec¬ 
tions  of  parathyroid  extract ;  the  bones  of  the  former 
contained  14%  less  calcium  than  those  of  the  latter. 

A.  A.  Eldridge. 

Mechanism  of  the  action  of  insulin.  A.  A. 
Schmidt  (Arch.  exp.  Path.  Pharm.,  1930,  153,  79 — 
93). — The  sugar  contents  have  been  determined  in 
samples  of  blood  drawn  from  the  femoral  vein  and 
artery  and  hepatic  and  portal  veins  of  dogs  before  and 
after  the  administration  of  insulin.  It  is  concluded 
that  insulin  markedly  increases  the  uptake  of  sugar 
by  the  muscles  and  probably  causes  an  increase  in  the 
liberation  of  sugar  by  the  liver.  W.  O.  Kermack. 
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Distribution  of  insulin  in  the  organism  after 
injection  of  insulin.  I.  II.  Dependence  on  diet 
and  blood-sugar  content.  H.  Horsters  (Arch, 
exp.  Path.  Pharm.,  1930,  153,  214—230,  231—243). 
— Insulin  is  assayed  in  the  blood  or  organs  of  an 
animal  by  elution  with  warm  Tyrode  solution  and 
injecting  the  extract  into  white  mice  in  order  to 
determine  its  hypoglycemic  action  (cf.  Brugsch  and 
Horsters,  Z.  exp.  Med.,  1929,  65,  569).  After  the 
intravenous  injection  of  insulin  into  rabbits  it  gradu¬ 
ally  disappears  from  the  blood,  about  10%  remaining 
there  after  50  min.  and  appears  in  the  liver  and 
slowly  in  the  muscles,  in  which  it  gradually  accumul¬ 
ates,  about  50%  being  found  there  after  210  min. 
After  subcutaneous  administration  of  insulin  the 
largest  amount  of  storage  is  observed  in  about  60 
min.,  after  which  time  the  amount  which  can  be 
extracted  from  the  organs  gradually  decreases. 

II.  Hyperglycaimia  brought  about  by  adminis¬ 
tration  of  dextrose  or  adrenaline  approximately 
doubles  the  amount  of  insulin  which  can  be  eluted 
from  the  liver  and  muscles.  After  the  administration 
of  insulin  the  amount  of  insulin  capable  of  being 
extracted  from  the  muscles  60  min.  after  the  injection 
of  insulin  may,  in  the  case  of  animals  in  a  hypcr- 
glvcremic  condition  as  the  result  of  carbohydrate 
feeding  or  administration  of  adrenaline,  amount  to 
more  than  double  that  injected. 

W.  0.  Kermack. 

Initial  changes  in  the  liver-  and  muscle- 
glycogen  in  fasting  dogs  under  the  influence  of 
insulin.  II.  Initial  changes  in  the  liver-  and 
muscle-glycogen  in  pancreatectomised  dogs. 
F.  Rathery,  R.  Kurilsky.  and  S.  Gibert  (Compt. 
rend.  Soc.  Biol.,  1930,  103,  376—378,  378—380; 
Chem.  Zentr.,  1930,  i,  2116— 2117).— I.  Liver  and 
muscle  retain  considerable  quantities  of  glycogen 
even  after  31  days’  fasting.  With  respect  to  the 
glycogen  reserve,  insulin  acts  on  starving  animals  in 
the  same  way  as  on  normal  animals. 

II.  After  removal  of  the  pancreas  glycogen  dis¬ 
appears  to  a  fixed  extent  both  in  muscle  and  liver. 
The  latter  often  shows  complete  disappearance  and 
the  first  injection  of  insulin  removes  the  last  traces, 
but  in  muscle  only  a  slight  further  diminution  occurs. 

L.  S.  Theobald. 

Activation  of  insulin.  Crystallised  insulin. 
H.  Jensen  and  A.  M.  de  Lawder  (Biochem.  Z., 
1930,  225,  141 — 150). — In  experiments  with  crystall¬ 
ised  insulin,  activation  by  means  of  serum,  entero- 
kinase,  and  yeast  juice  could  not  be  confirmed. 

P.  W.  Clutterbtjck. 

Pancreas  and  blood-sugar  regulation.  B.  A. 
Houssay,  J.  T.  Lewis,  and  V.  G.  Foglia  (Rev.  soc. 
Argentina  biol.,  1929,  5,  1—14).— The  fall  in  blood- 
sugar  after  intravenous  injection  of  insulin  into  dogs 
was  the  same  whether  the  animals  were  normal, 
pancreatectomised,  or  pancreatectomised  with  a  pan¬ 
creas  grafted  between  the  carotid  artery  and  jugular 
vein.  Chemical  Abstracts. 

Effect  of  liver  diet  on  blood-sugar.  E.  Lom¬ 
bardi  (Ref.  Med.,  1930,  46,  7 — 14). — Liver  pulp 
appears  to  contain  a  hypoglycannic  substance. 

Chemical  Abstracts. 


Secretin  and  blood-sugar.  E.  Zunz  (Compt. 
rend.  Soc.  Biol.,  1929,  102,  339 — 340;  Chem.  Zentr.j 
1930,  i,  2577). — Preparations  of  secretin,  when  free 
from  substances  which  diminish  the  blood-pressure, 
do  not  affect  the  blood-sugar.  A.  A.  Eldridge. 

Female  sexual  hormone.  IV.  Preparation  of 
pure  follicular  hormone  from  urine  of  preg¬ 
nancy.  V.  Physical  and  chemical  properties  of 
crystalline  follicular  hormone.  A.  Butenandt 
(Z.  physiol.  Chem.,  1930,  191,  127—139,  140—156; 
cf.  this  vol.,  646). — IV.  The  crystalline  hormone 
may  be  obtained  from  “  crude  hormone  oil”  from 
urine  of  pregnancy  (a)  by  partition  of  the  crude  oil 
between  50%  alcohol  and  light  petroleum  of  high 
b.  p.,  the  hormone  remaining  in  the  alcohol;  (5)  by 
partition  of  the  partly  purified  product  between  60% 
aqueous  alcohol  and  benzene ;  (c)  by  extracting  the 
ethereal  solution  of  the  crude  oil  with  alkali  hydroxide 
and  shaking  out  the  acidified  extract  with  ether. 
The  highly-purified  oil  may  be  distilled  in  high 
vacuum  (0-02 — 0-03  mm.).  The  greater  portion 
sublimes  at  150°.  The  crystals  are  recrystallised 
from  ethyl  acetate  and  light  petroleum  of  high  b.  p. 

V.  The  crystalline  hormone,  CJgH2,02,  m.  p.  250— 
251°  (corr.),  [a]|J  4-156°,  absorption  maximum  at 
2S3 — 285  nui,  has  an  activity  of  8 — 40x10°  units 
per  g.  It  yields  an  oxime,  decomp.  230°  (uncorr.), 
an  acetyl  derivative,  m.  p.  Ill — 112°  (probably  con¬ 
tains  water),  126°  (anhydrous),  and  a  benzoyl  deriv- 
ative,  m.  p.  211 — 212°  (decomp.).  Hydrogenation 
gives  a  compound,  C^H^O,  softens  at  95°,  m.  p.  104° 
(uncorr.).  The  hormone  thus  appears  to  contain  a 
hydroxyl  and  a  keto-group  and  three  double  linkings, 
and  is  different  from  Marrian’s  product  (this  vol., 
1320).  J.  H.  Birkinshaw. 

Non-identity  of  the  active  substance  of  the 
placenta  with  the  pituitary  hormone.  M.  Klein 
(Compt.  rend.  Soc.  Biol.,  1930,  102,  1070—1071; 
Chem.  Zentr.,  1930,  i,  2748). — Although  placenta  and 
anterior  pituitary  extract  have  a  similar  action  on 
the  ovary,  the  former  does  not  act  like  the  latter  on 
the  thyroid.  Hence  the  placental  hormone  is  distinct 
from  the  anterior  pituitary  hormone. 

A.  A.  Eldridge. 

Relation  of  carotene  to  vitamin-A.  E,  M. 
Hume  and  I.  Sm edle y-Maclean  (Lancet,  1930,  218, 
290 — 292). — The  effect  of  administering  purified 
carotene  as  the  only  source  of  vitamin--!  to  rats  fed 
on  diets  containing  fat  or  fat-free  has  been  investig¬ 
ated.  The  presence  or  absence  of  fat  in  the  diet  has 
no  significance,  but  the  solvent  employed  is  an  im¬ 
portant  factor.  The  relationship  between  carotene 
and  the  substance  responsible  for  the  biological 
activity  in  vitamin--!  of  liver  extracts  is  still  uncertain. 

L.  S.  Theobald. 

So-called  vitamin- A.  W.  Corneli  (Z.  physiol. 
Chem.,  1930,  191,  86 — 88). — The  deoxycholic  acid 
compound  of  vitamin-A  was  obtained  according  to 
the  method  of  Shimizu  and  Hatakeyama  (A.,  1929, 
726).  The  equivalent  titration  corresponds  with  & 
deoxycholic  acid  content  of  8  molecules ;  Shimizu  s 
figure  points  to  5  mols.  J.  H.  Birkinshaw. 

Statistical  methods  in  the  biological  assay  of 
vitamins.  I.  Effect  of  variables.  II.  Number 
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of  animals.  M.  H.  Irwin,  A.  E.  Brandt,  and  P.  JVI. 
S  Nelson  (J.  Biol.  Chem.,  1930,  88,  449—459,  461— 
470). — I.  A  statistical  study  of  the  growth  records 
of  a  large  number  of  rats  used  in  vitamin-A  and  -# 
tests  revealed  that  the  amount  of  basal  diet  con¬ 
sumed  was  the  main  factor  in  determining  the  vari¬ 
ability  of  change  iu  weight  in  individual  animals. 
The  initial  weight  and  the  duration  of  the  experiment 
were  found  to  be  relatively  unimportant. 

II.  A  method  is  described  by  which  the  number  of 
auimals  in  each  group  necessary  to  obtain  significant 
differences  in  change  of  weight  may  be  calculated. 
Rats  used  in  vitamin-#  tests  showed  more  uniform 
weight  changes  than  those  in  vitamin- A  tests. 

G.  F.  Marrian. 

Formation  of  vitamin-#  by  IS.  mycoides, 
Fliigge,  and  It.  tnycoidcs  ruber ,  Matzuschita. 
II.  Schieblich  (Biochem.  Z.,  1930,  225,  212—215). 
—The  formation  of  vitamin-#  by  #.  mt/coides,  Fliigge, 
is  poor,  smaller  even  than  with  #.  inesentericus 
(Fliigge),  Lehm.  and  Neurn.,  but  is  good  with  #. 
mycoides  ruber,  Matzuschita,  although  not  as  good  as 
with  #.  vulgatus  (Fliigge),  Migula. 

P.  W.  Clutterbuck. 

Vitamin-#.,  content  of  cereals  and  the  supposed 
connexion  between  human  pellagra  and  de¬ 
ficiency  of  this  vitamin.  W.  R.  Aykroyd  (Bio¬ 
chem.  J..  1930,  24,  1479— 14SS).— Two  samples  of 
whole  rice  and  two  samples  of  milled  rice,  “  raw  ” 
and  “  parboiled,”  and  wliolc  millet  arc  poor  sources 
of  vitamin-#2.  Amongst  the  control  rats,  which 
remained  stationary  in  weight,  only  two  animals 
developed  dermatitis.  Diets  containing  05%  of 
maize  endosperm  and  50%  of  whole  rice,  respectively, 
did  not  alleviate  the  symptoms.  S.  S.  Zilva. 

Conversion  of  ergosterol  into  vitamin-#  under 
the  influence  of  radium  emanation.  J.  Maisix, 
W.  Mund,  Y.  Pourbaix,  and  A.  Castille  (Compt. 
rend.  Soc.  Biol.,  1930,  103,  534 — 536 ;  Chem.  Zentr., 
1930,  i,  2755). — After  exposure  to  radium  emanation 
while  dissolved  in  paraffin,  ergosterol  possessed 
antirachitic  properties.  A.  A.  Eldrtdce. 

(1)  Distillation  of  vitamin-#.  (2)  Further 
irradiation  of  radiation  products  of  ergosterol. 
F.  A.  Askew,  R.  B.  Bocrdii.lon,  H.  M.  Bruce, 
R  -  G.  C.  Jenkins,  and  T.  A.  Webster  (Proc.  Roy.  Soc., 
1930,  B,  107, 76 — 90, 91 — 100). — I.  Resins  obtained  by 
the  removal  of  unchanged  sterol  from  ergosterol  after 
irradiation  were  distilled  in  a  high  vacuum.  Re¬ 
distillation  of  the  active  fractions  and  crystallisation 
from  aqueous  alcohol  yielded  crystals,  m.  p.  113 — 
115°,  which  were  highly  antirachitic.  It  is  not 
claimed  that  this  substance  is  vitamin-#,  since 
resinous  mixtures  of  the  same  potency  were  obtained. 
It  is  considered  possible  that  the  substance  may 
consist  of  mixed  crystals  of  the  vitamin  and  an 
inactive  substance,  or  that  it  may  be  one  of  a  number 
of  antirachitic  substances. 

II.  Various  irradiation  products  of  ergosterol  were 
irradiated  with  “  short  ”  rays  (210—280  mg)  and 
with  “long”  rays  (longer  than  2S0  mg).  The  resin 
obtained  by  the  removal  of  unchanged  ergosterol 
from  the  irradiated  mixture,  on  re-irradiation  with 


short  rays,  showed  a  largo  increase  in  absorption  at 
280  mg  and  a  decrease  in  antirachitic  potency.  On 
re-irradiation  with  long  rays,  the  absorption  at 
280  mg  was  slightly  decreased,  whilst  the  activity  was 
unchanged.  By  dissolving  such  resins  in  alcohol  and 
adding  water,  an  active  granular  solid  was  obtained 
showing  a  maximum  absorption  at  251  mg.  After 
re-irradiation  with  short  and  long  rays,  the  absorption 
measured  at  255  mg  fell  rapidly.  The  crystalline 
distillation  product  (sec  above)  showed  a  relatively 
slow  change  in  absorption  on  re-irradiation  with  short 
rays. 

The  results  on  the  ergosterol-free  resins  prove  that 
the  substance  absorbing  at  280  mg  is  not  vitamin-#. 
Evidence  is  advanced  that  this  substance  (probably 
identical  with  the  substance  “  A  ”  of  Bourdillon  and 
others;  A.,  1929,  727)  is  formed  simultaneously  with 
vitamin-#  from  ergosterol  on  irradiation  and  is  not  a 
precursor  of  the  latter.  G.  F.  Maruian. 

Physiological  effect  of  irradiated  ergosterol 
and  its  transformation  products.  F.  Holtz  and 
E.  Schreiber  (Z.  physiol.  Chem.,  1930,  191,  1 — 22). 
— The  poisoning  produced  by  excessive  doses  of 
irradiated  ergosterol  (so-called  hypervitaminosis)  is 
due  not  to  the  excess  of  vitamin-#  administered,  but 
to  an  excess  of  the  “calcinosis  factor,”  which  is  also 
produced  by  irradiation  of  ergosterol.  The  amounts 
of  the  vitamin  and  of  this  factor  found  under  varying 
conditions  of  irradiation  arc  closely  proportional. 
The  calcinosis  factor  may  be  isolated  and  its  effect 
studied  by  heating  the  activated  ergosterol  to  160° 
or  by  reduction  with  sodium  in  alcohol,  whereby  the 
antirachitic  factor  alone  is  destroyed.  The  symptoms 
produced  by  the  toxic  factor :  calcium  deposition, 
hypercalcsemia,  hyperphosphatoemia,  circulatory  de¬ 
ficiency,  are  those  characteristic  of  “  hypervitamin¬ 
osis.”  "  J.  H.  Birkinshaw. 

* 1  Ergosterism  ’ '  in  puppies  suckled  by  mothers 
given  excessive  doses  of  irradiated  ergosterol. 
M.  Comel  (Arch.  1st.  Biochim.  Ital.,  1930,  2,  481 — 
492). — “  Ergosterism  ” — the  toxic  effects  of  excessive 
doses  of  irradiated  ergosterol — has  been  produced  in 
puppies  by  giving  excessive  doses  to  the  mothers, 
which  themselves  showed  unusual  resistance.  Thus 
the  toxic  constituent,  which  may  or  may  not  be 
different  from  the  vitamin,  is  also  transferred  by  way 
of  the  milk.  R.  K.  Callow. 

Hypervitaminosis-#  :  calcium-phosphorus  in¬ 
take  a  determining  factor.  L.  J.  Harris  (Lancet, 
1930,  218,  236). — The  occurrence  or  severity  of 
hypervitaminosis  is  determined  not  only  by  the 
excess  of  vitamin-#  administered  and  the  time  of 
administration,  but  also  by  the  calcium  and  phosphate 
contents  of  the  diet.  Contrary  to  the  suggestion  of 
Hess,  no  loss  of  calcium  or  phosphorus  from  bones 
accounts  for  the  rise  in  the  blood  figure. 

L.  S.  Theobald. 

Vitamin  content  of  breads  baked  with  baking- 
powder  and  with  yeast.  A.  Bernfeld  and  E. 
Schiff  (Biochem.  Z.,  1930,  224,  434 — 436). — Bread 
baked  with  yeast  contains  more  vitamin  than  that 
baked  with  baking-powder  (cf.  Scheunert  and  Schieb¬ 
lich,  A.,  1929,  221,  1344).  W.  McCartney. 
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Germination  of  seeds.  I.  Transformation  of 
nitrogenous  compounds  during  germination  of 
soya-bean  seeds.  II.  Starch  produced  during 
the  germination  of  soya-bean  seeds.  S.  Sasaki 
(Bull.  Agric.  Chcm.  Soc.  Japan,  192S,  4,  75 — ,77 ; 
1929,  5,  6 — 7). — During  germination  the  protein  was 
gradually  decomposed ;  the  nitrogen  insoluble  in 
concentrated  hydrochloric  acid  increased,  whilst 
amide-nitrogen  decreased  slightly.  The  nitrogen  in 
the  filtrate  from  heat-coagulated  protein  increased. 
The  nitrogen  precipitated  from  the  filtrate  by  phos- 
photungstie  acid  increased  at  a  slower  rate  than  that 
not  precipitated.  During  germination  in  the  dark 
0-4 — 7'7%  of  starch  was  produced.  The  saccharific¬ 
ation  velocity  of  the  paste  was  intermediate  between 
that  of  potato  starch  and  that  of  wheat  starch. 

Chemical  Abstracts. 

Energy-storage  of  plants  in  relation  to  the 
carbon  and  nitrogen  contents.  II.  V.  Honl 
(Biochem.  Z.,  1930,  225,  94— 114).— In  all  the  in¬ 
vestigated  plants,  the  caloric,  carbon,  and  nitrogen 
contents  of  1  g.  of  ash-free  dry  substance  gradually 
decreased  during  development.  This  decrease  is 
much  greater  with  non-lcguminous  (buckwheat, 
maize,  turnip)  than  with  leguminous  plants  (lupin, 
pea).  The  C/N  ratio  during  development  remains 
constant  for  leguminous  but  increases  for  non- 
lcguminous  plants.  The  mineral  content  of  the  plant 
substance  changes  but  slightly  in  the  leguminous  and 
decreases  in  the  non- leguminous  plants.  With  oats, 
a  decrease  of  nitrogen  and  phosphorus  supply  causes 
a  decrease  of  carbon  ancf  calorie  content  of  the 
crop.  With  increased  supply  of  nitrogen,  the  C/N 
ratio  increases  at  first  and  then  decreases,  whilst  ivith 
increasing  supply  of  phosphorus  it  decreases  (cf.  A., 
1928,  559).  P.  W.  Clutterbuck. 

Synthesis  of  proteins  by  higher  plants.  J. 
BjQrksten  (Biochem.  Z.,  1930,  225,  1 — 80). — The 
utilisation  of  a  large  number  of  substances  as  sources 
of  carbon  and  nitrogen  for  protein  synthesis  was  in¬ 
vestigated  with  germinating  wheat  plants,  the  sub¬ 
stances  in  very  great  dilution  being  injected  into  the 
intercellular  spaces  of  the  leaves  by  the  evacuation 
method,  the  experiment  stopped  by  heating  after  at 
least  6  hrs.,  and  the  protein-nitrogen  determined. 
The  formation  of  carbon  dioxide  in  the  leaves  is  very 
greatly  increased  by  the  infiltration  of  hydrogen  per¬ 
oxide,  but  of  protein  is  scarcely  affected  in  so  short  a 
time.  Protein  synthesis  is  not  affected  by  the  differ¬ 
ences  in  acidity  and  osmotic  pressure  of  the  sub¬ 
stances  used  nor  by  the  presence  of  potassium, 
sodium,  and  chlorine  ions  in  the  concentrations  used. 
Many  of  the  simple  aliphatic  acids  and  hydroxy-acids 
are  unable  to  act  as  a  source  of  carbon  for  protein 
synthesis.  Pyruvic  acid,  but  not  its  homologues,  is 
readily  utilised  and  does  not  undergo  decarboxyl¬ 
ation  during  the  synthesis.  Formaldehyde,  acet¬ 
aldehyde,  glyceraldchyde,  and  dihydroxyacetone  are 
not,  but  dextrose  is,  utilised.  Aliphatic  amides, 
amino-acids,  lower  amines,  substituted  amides,  nitrites, 
and  ammonium  salts  of  aliphatic  organic  acids  are  all 
readily  utilised  as  a  source  of  nitrogen,  nitrites  and 
ammonium  salts  of  mineral  acids  only  feebly,  whilst 
nitriles  and  certain  cyclic  compounds  are  not  utilised. 


Hydroxynitriles  and  acetaldehyde-  and  propaldehyde- 
cyanohydrins  are  readily,  but  hydrogen  cyanide  is  not, 
utilised.  The  cyanide  strongly  inhibits  heat  pro¬ 
duction  in  the  leaves.  From  determinations  of 
amino-nitrogen  it  appears  probable  that  protein 
synthesis  occurs  by  way  of  amino-acids.  Irradiation 
did  not  affect  protein  synthesis  from  amides  and 
ammonium  salts  and  bright  diffused  daylight  did  not 
accelerate  synthesis  from  nitrites  and  nitrates. 

P.  W.  Clutterbuck. 

Early  and  late  ripening  and  the  acids  of  fruit. 

R.  Nuccorini  [with  A.  Zaccagnini]  (Annali  Chim. 
Appl.,  1930,  20,  302 — 309). — There  is  a  relationship 
between  the  times  of  ripening  of  the  varieties  of  any 
one  species  of  fruit  and  their  qualitative  and  quantit¬ 
ative  acid  content.  When  ripening  occurs  during  the 
warmer  months  of  the  year,  the  proportion  of  malic 
acid  is  less  and  that  of  tartaric  acid  greater  than 
with  varieties  ripening  during  the  cooler  months. 

T.  H.  Pora. 

Physical  chemistry  of  vegetable  sap.  E. 
Canals,  J.  CanayJs,  and  E.  Cabanes  (Bull.  Soc. 
Chim.  biol..  1930, 12,  1022— 1024).— Calcium,  potass- 
ium,  magnesium,  sodium,  and  phosphate  have  been 
determined  in  the  sap  of  various  plants  before  and 
after  dialysis,  in  presence  of  toluene.  Sodium, 
potassium,  magnesium,  arid  phosphate  were  almost 
completely  dialysable  and  therefore  presumably 
these  constituents  exist  in  the  sap  in  a  simple  crystall¬ 
oid  form,  but  except  in  special  cases,  e.g.,  carrot,  tho 
calcium  largely7  exists  in  a  non-dialysable  form. 

W.  0.  Kermack. 

Exchange  of  ions  between  vegetable  cells  and 
salt  solutions.  P.  Genaud  (Rev.  gen.  Colloid., 
1930,  8,  241 — 250). — When  yeast-cells  are  immersed 
in  inorganic  salt  solutions  exchange  of  cations  between 
the  inorganic  constituents  of  the  cells  and  the  external 
solution  takes  place.  This  exchange  comes  to  a 
definite  equilibrium  and  is  in'  accordance  with  the 
law  of  mass  action.  The  cell  is  characterised  not  by 
the  quantity  and  nature  of  the  different  cations  con¬ 
tained,  but  by  the  total  amount  of  cations  available 
for  exchange.  When  placed  in  a  dilute  solution  of 
lead  nitrate,  dead  yeast-cells  take  up  about  four  times 
as  much  lead  as  the  live  cells,  and  this  observation 
provides  a  useful  means  of  diagnosis.  Further, 
subsequent  treatment  with  hydrogen  sulphide  shows 
that  in  the  live  cell  the  lead  ions  penetrate  only  the 
membrane  and  the  vacuole,  whilst  in  the  dead  cell 
the  entire  structure  is  penetrated.  It  is  considered 
that  the  cell  membrane  is  composed  of  regularly  dis¬ 
posed  molecules,  leaving  definite  spaces,  and  that 
both  the  membrane  and  vacuole  behave  like  insoluble 
organic  acids,  exchanging  their  cations  for  those  of 
the  surrounding  medium.  E.  S.  Hedges. 

Penetration  of  dyes.  IV.  Penetration  of  bril- 
liant-cresyl-blue  into  Nitella  ftexilis.  V.  Why 
does  azure-IJ  penetrate  more  readily  than  methyl¬ 
ene-blue  or  crystal-violet  ?  M.  Irwin  (J.  Gen. 
Physiol..  1930,  14,  1—17,  19— 29).— IV.  The  average 
sap  of  Nitella,  has  pa  5-36  in  vitro,  which  increases  by 
about  0-55  when  0-07%  of  the  dye  is  dissolved  in  it. 
A  similar  increase  is  observed  in  the  sap  of  living 
cells. 
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V.  Azure-7?  penetrates  the  vacuole  as  the  free  base 
I  and  raises  the  j)a  of  the  sap,  whilst  between  p„  5-0 
and  9-2  both  crystal- violet  and  methylene-blue  exist 
mainly  as  salts  which  are  unable  to  penetrate  readily 
and  do  not  raise  the  pH  of  the  sap. 

P.  G.  Marshall. 

Accumulation  of  electrolytes.  I.  Entrance  of 
ammonia  into  Valonia  mucrophysa.  W.  C. 
Cooper  and  W.  J.  V.  Osterhout  (J.  Gen.  Physiol., 
1930,  14,  117 — 125).— Cells  of  V.  macro physa  rapidly 
absorb  ammonium  chloride  when  placed  in  sea-water 
containing  this  salt,  so  that  the  specific  gravity  of 
the  cell-sap  decreases  and  the  cells  float.  The  higher 
is  the  concentration  of  undissoeiated  ammonia  in  the 
sea-water,  the  more  rapidly  does  the  pu  of  the  cell- 
sap  rise.  Corresponding  with  the  rise  in  ammonia 
there  is  a  fall  in  the  potassium  concentration.  The 
increase  in  halide  content  is  not  parallel  to  that  of 
ammonia,  showing  that  the  substance  entering  is 
largely  ammonia.  P.  G.  Marshall. 

Micro-determination  of  iron  in  leaves  lacking 
chlorophyll.  D.  Runehjelm  (Biochcm.  Z.,  1930, 
224,  481 — 486). — The  total  iron  content  of  leaves  is 
determined  in  the  asli  by  a  combination  of  the 
methods  of  Lachs  and  Friedenthal  (A.,  1911,  ii,  542) 
and  of  Schonhcimer  and  Oshima  (A.,  1929,  341).  In 
the  case  of  barley  there  is  no  difference  in  the  iron 
content  between  normal  leaves  and  those  lacking 
chlorophyll,  but  white  leaves  of  Tradescantia  lacking 
chlorophyll  contain  twice  as  much  iron  as  do  its 
normal  leaves.  W.  McCartney. 

Fluorescent  substances  in  seeds  and  fruits.  P. 
Metzner  (Biochem.  Z.,  1930,  224,  448 — 458).— When 
seeds  and  fruits  are  steeped  in  water,  fluorescent  sub¬ 
stances,  most  of  which  exhibit  weak  photodynamic 
activity,  go  into  solution.  W.  McCartney. 

Distribution  of  lutein  in  the  vegetable  kingdom. 
R.  Kuhn  and  A.  Wintersteen  (Naturwiss.,  1930, 
18,  754).— Lutein,  the  yellow  dye  in  egg-yolk,  is 
widely  distributed  in  the  vegetable  kingdom;  in 
most  cases  the  yellow  colouring-matter  in  leaves, 
formerly  described  as  xanthophyll,  contains  also 
lutein.  Esterification  with  palmitic  acid  yields  a  red 
dipahnitate,  m.  p.  92°.  Lutein  can  be  obtained  from 
methyl  alcohol  in  an  ochre-brown  modification  which 
is  free'  from  alcohol,  and  in  a  glittering  violet  modific¬ 
ation  which  contains  1  mol.  of  methyl  alcohol.  The 
dye  of  egg-yolk  is  probably  obtained  from  the  food. 

W.  R.  Angus. 

Sterols  of  ergot.  II.  Occurrence  of  dihydro¬ 
erg  o  sterol.  F.  W.  Heyl  and  0.  F.  Swoap  (J. 
Amer.  Chem.  Soc.,  1930,  52,  36S8— 3690).— a-Di- 
hydroergosterol,  m.  p.  172-5 — 175°,  [aj'jj  —20-6° 
(acetate,  m.  p.  176 — 177°:  benzoate,  in.  p.  153 — 
loo0),  has  been  isolated  from  the  ergosterol-free 
ether— light  petroleum  solution  of  the  unsaponifiable 
matter  of  ergot  fat  (this  vol.,  910).  H.  Burton. 

Chemical  examination  of  the  seeds  of  Cassia 
Tom,  Linn.  I.  H.  S.  Jois  and  B.  L.  Manjunath 
(J.  Indian  Chem.  Soc.,  1930,  7.  521— 526).— The  fatty 
oil  obtained  by  extracting  the  seeds  of  C.  Torn  with 
light  petroleum  gives  on  saponification  oleic,  linoleic. 


palmitic,  and  lignoceric  acids ;  the  unsaponifiable 
matter  contains  sitosterol.  H.  A.  Piggott. 

Saponin  of  soya  bean.  I.  Y.  Sumiki  (Bull. 
Agric.  Chem.  Soc.  Japan,  1929,  5,  27— 32).— The 
saponin  consists  of  1  mol.  each  of  sapogenin,  dextrose, 
rhamnose,  arabinose,  and  another  substance,  possibly 
mesoxalic  acid.  Chemical  Abstracts. 

Chemistry  of  the  products  of  Cocos  tmeifera. 
I.  J.  P.  C.  Chandrasena  (Biochem.  J.,  1930,  24, 
1493—1495). — The  water  content  of  the  kernel 
diminishes  with  age.  The  oil  of  the  latest  stage  is 
either  less  than  or  equal  to  that  at  the  preceding  stage. 
The  quantity  of  “  residue,”  mainly  cellulose,  varies 
only  slightly  during  all  stages  of  development.  The 
quantity  of  pentosans  calculated  on  the  dry  material 
is  nearly  the  same  in  all  cases  and  in  the  haustorium 
it  is  comparatively  high.  The  residue  is  lignin-free. 
The  lignin  content  is  high.  Oil  constants  do  not  vary 
much  except  for  the  iodine  and  acid  values,  which 
arc  high  in  the  oil  from  the  youngest  bunch.  The 
oil  from  the  haustorium  has  an  even  higher  iodine 
value.  S.  S.  Zilva. 

Determination  of  cellulose  in  straws.  S.  H. 
Jenkins  (Biochem.  J.  1930,  24,  1428— 1432).— The 
straw  is  treated  with  hot  dilute  alkali  and  acid  and 
cold  sodium  hypochlorite.  A  product  similar  to 
Cross  and  Bevan’s  chlorination  product,  except  that 
it  contains  slightly  less  xvlan  than  the  latter,  is 
obtained.  S.  S.  Zilva. 

Decomposition  of  cellulose  and  lignin  in  fallen 
leaves  and  needles  by  fungi  and  its  role  in  the 
formation  of  the  humic  material  of  the  forest 
floor.  R.  Falck  (Cellulosechem.,  1930,  11.  198 — 
202). — Tlie  decomposition  occasioned  by  Agaricm 
nebvlaris  in  sterile  pine  needles  or  beech  leaves  is  of 
the  type  classified  as  “  corrosion  ”  where  both  the 
lignin  and  the  polysaccharides  (cellulose  and  the 
pentosans)  disappear  at  the  same  time.  With 
Coniox>hora  cerebella,  however,  the  polysaccharides 
alone  are  removed,  leaving  the  lignin  unattacked; 
“  destruction  ”  is  the  name  given  to  this  type  of 
biological  decomposition  of  wood.  During  this 
process  the  alkali-solubility  of  the  lignin  increases, 
denoting  an  increased  acidity.  This  type  of  de¬ 
composition  results  in  the  formation  of  humic  material. 
Pine  needles,  which  are  not  a  natural  habitat  of 
-4.  nebular  is,  do  not  so  easily  suffer  corrosion  as  do 
beech  leaves.  From  the  needles  lignin  and  cellulose 
are  removed  in  approximately  equal  amounts,  but 
from  the  leaves  the  ratio  of  lignin  to  cellulose  removed 
is  1-4  to  2-3,  thus  tending  to  give  a  material  richer  in 
cellulose  and  poorer  in  lignin.  During  the  process  of 
destruction  organic  acids  are  produced,  but  with 
corrosion  the  product  of  decomposition  is  neutral  or 
but  slightly  acid.  T.  H.  Morton. 

Mannitol  from  JJaplophylon  cimicidum.  X.  L. 
Drake  and  J.  R.  Spies  (J.  Amer.  Chem.  Soc.,  1930. 
52,  3739). — Mannitol  has  been  isolated  from  the  crude 
crystalline  material  (0-75%  of  dry  plant)  which 
separates  from  a  concentrated  alcoholic  extract  of 
the  plant.  H.  Burton. 

Occurrence  of  mannitol  in  spike  disease  of 
Sanlalum  album.  M.  Sreenivasaya  (Nature, 
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1930,  126,  438). — Slow  evaporation  of  the  water- 
soluble  constituents  of  the  spiked  leaf  of  sandal  yields 
mannitol  (2 — 3%  by  weight  of  green  material),  but 
only  in  the  case  of  diseased  samples. 

L.  S.  Theobald. 

Unedoside,  a  (3-glucoside  from  fresh  leaves  and 
branches  of  Arbutus  Unedo,  L.  M.  Bribel  and 
C.  Bourdouil  (J.  Pharm.  Cliirn.,  1930,  [viii],  12, 
241 — 253). — Enzyme  experiments  on  alcoholic  ex¬ 
tracts  do  not  give  clear  indications  as  to  the  nature  of 
the  glueosides  present  (cf.  Bourquelot  and  Fichtenholz, 
A.,  1913,  i,  1141).  When  the  extracts,  after  treat¬ 
ment  with  lead  acetate,  are  evaporated  to  dryness, 
and  extracted  with  moist  ethyl  acetate  and  then  with 
aqueous  acetone,  the  latter  contains  nnedosule  (0-01% 
of  the  original  material)  (C,  48-0%,  H,  0-5%),  m.  p. 
225-5°  (Maquennc  block),  [a]D  -112-4°.  This  reduces 
Folding's  solution,  1  g.  being  equivalent  to  0-853  g.  of 
dextrose.  It  is  hydrolysed  by  dilute  sulphuric  acid 
at  100°  to  dextrose  and  unedol,  which  resinifics  and  is 
precipitated.  This  accounts  for  the  observation  that 
hydrolysis  of  the  crude  solutions  causes  a  decrease  in 
hevorotation  accompanied  by  a  decrease  in  reducing 
power  towards  Folding's  solution.  Unedol,  obtained 
crystalline  from  ethereal  extracts  of  emu  lain  hydro¬ 
lysates,  gives  a  blue  colour  with  ferric  chloride  and 
reduces  Folding's  solution.  H.  E.  F.  Notton. 

Presence  of  rutin  (rutoside)  in  the  leafy  stems 
of  Bupleurum  falcatum.  J.  Rabat!)  (Bull.  Soc. 
Chim.  biol.,  1930, 12,  974 — 977). — Rutin  (cf.  Charaux, 
A.,  1924,  i,  1272),  a  glucoside  yielding  quercetin, 
rhamnose,  and  dextrose,  has  been  identified  in  the  dried 
leafy  stems  of  B.  falcatum.  W.  0.  Kermack. 

Salicinerin  from  Salix  cinerea.  Its  identity 
with  piceoside.  J.  Rabat!:  (Bull.  Soc.  Chim. 
biol.,  1930,  12,  9G5 — 973). — Salicinerin  described  by 
Johannson  (Diss.,  Dorpat,  1875)  and  Jacoby 
(Diss.,  Dorpat,  1890)  from  the  bark  of  S.  cinerea 
is  identical  with  piceoside,  the  glucoside  of  p-hydroxy- 
acetophcnone  (cf.  this  vol  258,  825). 

W.  0.  Kermack. 

Pollen  and  pollen  extracts.  I.  Distribution 
of  nitrogen  extracted  by  various  solvents.  E.  E. 
Moore  and  M.  B.  Moore  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3591 — 3596). — Nitrogen  determinations  have  been 
made  by  the  method  of  Koch  and  McMeekin  (A., 
1924,  ii,  871)  on  the  extracts  obtained  by  successive 
extraction  of  the  pollens  of  timothy  (Pklcum  pretense , 
L.),  orchard  grass  ( Dactylis  glomerata,  L.),  short 
ragweed  (Ambrosia  elatior,  L.),  and  giant  ragweed 
(A.  trifida,  L.)  with  ether,  water,  10%  sodium  chloride 
solution,  75%  alcohol,  and  0-2%  sodium  hydroxide 
solution.  Only  a  very  small  amount  of  nitrogen 
(probably  non-protein)  is  extracted  by  ether.  The 
aqueous  extracts  contain  most  nitrogen,  of  which 
only  a  small  percentage  is  non-dialysablc.  About 
one  half  of  the  non-dialysable  nitrogen  is  precipitated 
during  dialysis ;  the  precipitated  material  is  probably 
globulin.  Similar  results  are  obtained  for  the 
sodium  chloride  extract.  Only  a  small  amount  of 
nitrogen  is  extracted  by  75%  alcohol,  and  about  half 
of  that  extracted  by  alkali  is  precipitated  on  acidific¬ 
ation;  the  precipitated  material  is  probably  a 


glutelin.  Approximately  one  half  of  the  nitrogen 
originally  present  in  the  pollens  remains  in  the 
residue  after  the  above  extractions.  The  ragweed 
pollens  contain  much  more  ether-soluble,  but  less 
water-soluble,  material  than  the  grass  pollens. 

H.  Burton. 

Picric  acid  as  a  destaining  agent  for  iron  alum 
hsematoxylin.  H.  C.  Tuan  (Stain  Tech.,  1930,  5, 
135 — 138). — A  saturated  aqueous  solution  of  picric 
acid  is  used  to  differentiate  paraffin  sections  and 
smeared  pollen-mother-cells  stained  in  hsematoxylin, 
iron  alum  being  replaced  by  picric  acid  in  the  de¬ 
staining  process.  H.  W.  Dudley. 

Methylated  nitrogen  compounds  in  sea-weed. 
R.  Kareller-Adler  and  T.  Csat6  (Biochem.  Z., 
1930,  224,  378 — 383). — Sea-weed  {Fuats  vesiculosus 
and  F.  serraius)  contains  ammonia,  mcthvlaminc,  and 
trimcthylaminc,  all  in  the  combined  state,  or  sub¬ 
stances  .which  break  down  rapidly  into  these  bases 
after  the  death  of  the  plants.  W.  McCartney. 

Degradation  of  nicotine  in  tobacco.  A.  Faite- 
lowitz  (Biochem.  Z.,  1930,  224,  459 — 470).— The 
quantity  of  potassium  mercuric  iodide  solution  which 
must  be  added  before  tho  precipitate  first  formed  just 
dissolves  is  an  .approximate  measure  of  the  nicotine 
content  of  aqueous  extracts  of  tobacco.  This  content 
decreases  first  quickly,  then  slowly,  since  the  acidity 
of  the  extracts  also  decreases  as  a  result  of  the  increase 
in  the  total  content  of  bases  other  than  nicotine. 
When  the  extracts  thus  become  strongly  alkaline 
decomposition  of  the  nicotine  ceases,  but  can  be 
renewed  and  completed  if  the  basic  degradation 
products  are  removed.  As  the  decomposition  pro¬ 
ceeds  the  activity  of  the  catalase  present  increases. 
If  chloroform  is  present  decomposition  of  the  nicotine 
does  not  take  place.  The  results  prove  that  the 
process  is  bacterial  and  two  species  of  bacteria  from 
tobacco  leaves  have  been  distinguished.  One  species 
is  aerobic  and  decomposes  protoins;  the  other  is 
anaerobic  and  decomposes  carbohydrates  with 
formation  of  acids.  W.  McCartney. 

Relation  of  sunlight  to  the  light  of  luminous 
wood.  S.  R.  Bose  (Naturwiss.,  1930,  18,  7S7).— 
When  a  sample  of  Slerculia  wood  was  kept  in  a  moist 
atmosphere  between  sterilised  Mango  wood-chips, 
white  luminous  hyp  hoe  appeared  and  attached' them¬ 
selves  to  the  chips.  The  luminosity  was  entirely  due 
to  the  fungus  and  autoclaving  the  wood  destroyed 
the  luminosity.  Luminescence  was  intermittent,  tie- 
pending  on  the  general  stimulation  of  the  living  hyphte 
in  the  presence  of  sunlight.  Over-exposure  to  sun¬ 
light  and  storage  dry  in  the  dark  led  to  decreased 
luminescence.  No  phosphorescent  metal  could  be 
detected  either  spectroscopically-  or  microchemically. 
Tho  light  emitted  by  the  wood  showed  a  short  con¬ 
tinuous  spectrum  between  0-465  and  0-380  u,  with  the 
maximum  emission  in  the  greenish-blue  region. 

P.  W.  Clutterbuck. 

Aucuba  or  yellow  mosaic  of  the  tomato  j 
metabolism.  B.  D.  Bolas  and  W.  F.  BewleY 
(Nature,  1930,  126,  471). — Observations  on  the 
course  of  infection  are  recorded  and  a  sequence  ot 
metabolism  is  suggested.  L.  S.  Theobald. 
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I  Chemistry  of  white  rots  of  wood.  I.  Effect 
on  wood  substance  of  Polystictus  versicolor, 
(Linn)  Fr.  W.  G.  Campbell  (Biocliem.  J.,  1930, 
24,  1235 — 1243). — The  decayed  wood  produced  by 
the  fungus  is  more  soluble  in  water  than  the  original 
wood.  In  the  early  stages  of  decay  the  residue  is 
slightly  more  soluble  in  alkali  than  the  original  wood, 
but  alkali-solubility  tends  to  decrease  as  decay 
becomes  more  advanced.  The  pentosans  of  wood 
substance  and  lignin  are  the  first  components  to  be 
attacked  and  of  those  the  pentosans,  not  tho  cellulose, 
suffer  most  depletion.  As  decay  becomes  more 
advanced  the  rate  at  which  pentosans  are  depleted 
is  diminished  and  preferential  attack  is  made  on  the 
cellulose  proper  as  well  as  on  tho  lignin.  Tho  effects 
of  the  decay  on  wood  substance  are  closely  comparable 
with  those  produced  by  acid  alcoholic  solution  under 
certain  conditions.  The  fungus  probably  secretes  an 
oxidase  which  acts  on  lignin  and  pentosans  producing 
acid.  S.  S.  Zilva. 

How  does  the  copper-ion  concentration  in¬ 
fluence  the  poisoning  action  of  copper  salt 
solutions  for  grain  ?  M.  Biroland  (Ann.  Sci. 
agronom.,  1929,  46,  733 — 741 ;  Chcm.  Zentr.,  1930,  i, 
2147). — The  germinating  power  of  grain  is  diminished 
by  moistening  with  solutions  of  copper  salts.  The 
poisoning  effect  increases  with  an  increase  in  concen¬ 
tration  of  the  solution  and  for  the  same  concentration 
of  copper  varies  with  different  anions.  The  most 
highly  dissociated  salts  are  the  most  toxic  and  the 
poisoning  power  follows  the  order  acctatc<chloride< 
sulphatc<fluosilicate.  At  the  same  concentration  of 
copper  ion,  however,  the  toxicity  of  different  salts  is 
still  different.  The  addition  of  alkali  salts  with  the 
same  anion  diminishes  tho  poisoning  effect. 

L.  S.  Theobald. 

Cutting  microscopic  sections  of  wood  without 
previous  treatment  in  hydrofluoric  acid.  I.  H. 

Crowell  (Stain  Tech.,  1930,  5,  149— 150).— Steam  is 
directed  against  the  surface  of  the  wood  while  the 
■sections  arc  being  cut.  H.  W.  Dudley. 

Gas-analysis  technique.  A.  J.  Antiiony  (Z. 
Biol.,  1930,  90,  033— 636).— The  use  of  an  apparatus 
of  the  Haldano  type  using  mechanically  shaken 
absorption  burettes' is  described;  its  application  to 
respiratory  gases  and  the  difficulties  associated  with 
the  determination  of  nitrous  oxide  are  discussed. 

E.  O.  Howitt. 

Conductivity  apparatus  for  biological  fluids. 

F-  W.  S  underm  ax  (J.  Biol.  Chem.,  1930,  88,  61—66). 
— An  apparatus  for  use  on  a  60-cycle  110-volt  circuit 
is  described.  C.  R.  Harington. 

Limits  of  availability  of  the  quinhydrone 
electrode  in  the  examination  of  human  body- 
fluids.  K.  Reimers  (Z.  ges.  exp.  Med.,  1929,  67, 
327 — 371 ;  Chem.  Zentr.,  1930,  i,  2929 — 2930). — The 
development  of  a  red  colour  in  protein  solutions  is 
due  to  the  presence  of  benzoquinone ;  quinol  gives  no 
coloration.  The  appearance  of  the  coloration  is 
retarded  by  quinine.  Human  serum  forms  a  stiff 
jelly  8 — 10  hrs.  after  the  addition  of  much  quin¬ 
hydrone.  The  effect  of  ammonia  (alkaline  iirine)  on 
die  determination  is  small.  The  quinhydrone 
electrode  is  unsuitable  for  the  examination  of  whole 


blood;  irregular  results  appear  to  be  due  to  inter¬ 
action  between  hsemoglobin  and  quinhydrone. 
Serum  and  plasma  also  give  variable  results,  the 
maximum  deviation  from  those  with  the  hydrogen 
electrode  being  p„  0T4  on  the  acid  side.  The  use  of 
the  quinhydrone  electrode  in  the  examination  of 
sweat,  exudates,  wound  secretions,  and  cerebrospinal 
fluid  is  described.  A.  A.  Eldridge. 

Indication  [unit]  of  hydrogen-ion  concentra¬ 
tion  in  biological  studies.  G.  Joos  (Klin.  Woeh., 
1929,  8,  2129—2132;  Chem.  Zentr.,  1930,  i,  2926).— 
The  units  [H*]=10-9=lp ;  1000?=lr;  1000r=17B 
arc  proposed.  A,  A.  Eldridge. 

Determination  of  carbon  dioxide  in  fluids  and 
tissues  by  micro-titration.  A.  Kroc.ii  and  P.  B. 
REnBERG  (Biochem.  Z.,  1930,  225,  177— 182).— The 
carbon  dioxide  is  set  free  in  a  vacuum  by  means  of 
acid,  absorbed  by  standard  baryta,  and  titrated, 
using  a  micro-burette.  Two  types  of  apparatus  arc 
described,  the  first  suitable  for  determinations  of 
700 — 30  nun.3  of  carbon  dioxide  in  3 — 20  c.c.  of 
water  or  similar  fluid  and  the  second  for  similar 
amounts  of  carbon  dioxide  in  0-1 — 0-15  c.c.  of  fluid 
or  in  50 — 100  mg.  of  tissue.  P.  W.  Clutterbuck. 

Micro-determination  of  unsaturated  fatty 
acids  containing  four  double  linkings.  H.  Tangl 
(Biochem.  Z.,  1930,  226,  180 — 184). — Blood  or  serum 
is  dropped  into  alcohol-ether,  and  after  a  time 
filtered  and  the  filtrate  treated  with  bromine.  The 
precipitated  bromo-compouhds  are  washed  with  hot 
benzene,  which  removes  bromine  derivatives  con¬ 
taining  two,  four,  and  six  but  not  eight  bromine 
atoms.  The  bromine  of  the  insoluble  fraction  is 
determined.  The  fasting  values  for  ox  and  dog’s 
blood  vary  from  16  to  22  mg.  per  100  c.c.  and  corre¬ 
spond  with  10%  of  the  total  fatty  acid  of  the  blood. 
The  method  is  adapted  for  determinations  in  heart, 
kidney,  liver,  etc.,  and  the  amounts  of  unsaturated 
acid  arc  summarised  in  a  table.  The  results  compare 
favourably  with  those  of  Hartley  (A.,  1908,  ii,  210; 
1909,  ii,  597)  obtained  with  much  larger  amounts  of 
material.  P.  W.  Cluttekbuck. 

Adaptation  of  the  Van  Slyke-Palmer  method 
of  titration  of  organic  acids  to  solutions  which 
contain  proteins.  E.  E.  Martinson  and  A.  A. 
Markova  (Arkh.  biol.  Nauk,  1930,  30,  181—187).— 
Trichloroacetic  acid  is  used. 

Chemical  Abstracts. 

Colorimetric  determination  of  nitrogen  by 
direct  nesslerisation :  a  modified  Nessler- 
Folin  reagent.  L.  S.  Walters  (Austral.  J.  Exp. 
Biol.,  1930,  7,  113— 116).— The  method,  which  is 
based  on  that  of  Folin  (A.,  1916,  ii,  573)  and  includes 
a  modification  of  the  protective  technique  of  Chiles 
(A.,  192S,  312),  is  suitable  for  barley,  malt-worts,  etc. 
The  digestion  product,  obtained  in  the  normal  way,  is 
treated  with  gum  ghatti,  and  the  mercuric  iodide 
reagent  of  Koch  and  McMeekin  (A.,  1924,  ii,  S7I) 
which  has  been  rendered  alkaline  by  lithium  hydroxide 
is  then  added.  F.  O.  Howitt. 

Colorimetric  determination  of  urea  [in  serum 
or  urine].  S.  Aoi  (Nagoya  J.  Med.  Sci.,  1928,  3, 
13 — IS). — The  colour  obtained  with  Ehrlich’s  reagent 
is  compared  with  that  of  a  0-02%  potassium  chromate 
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solution;  a  positive  reaction  is  obtained  with 
0-0005.il/-urea,  and  the  results  agree  (±5%)  with 
those  obtained  by  the  urease  method.  Human  serum 
contains  40 — 52  mg.  per  100  c.c. 

Chemical  Abstracts. 

Improved  design  of  Van  Slyke  apparatus  for 
the  determination  of  amino-nitrogen.  S.  J. 
Follev  (Biochem.  J.,  1930,  24,  961 — 964). — Rubber 
connexions  are  obviated  in  the  deaininising  chamber 
and  in  the  Hempel  pipette  of  this  design. 

S.  S.  Zilva. 

Detection  of  alkaloids  in  viscera  by  Florence’s 
method.  N.  J.  Ioanid  (Bull.  Soc.  Chim.  biol.,  1930, 
12,  1001 — 1013). — The  method  of  Florence  (cf.  A.. 
1927,  1219)  tends  to  give  low  results  and  has  no  real 
advantage  over  the  classical  procedure. 

W.  O.  Kermack. 

Should  lipins  be  calculated  as  fat  ?  H.  Fincke 
(Chem.-Ztg.,  1930,  54,  598). — Polemical  against 
Rewald  (cf.  ibid.,  134)  ;  the  author  supports  his 
opinion  that  lipins  should  not  be  included  in  deter¬ 
minations  of  “  fat  content  ”  of  materials. 

E.  Leavkowitsch. 

Permanent  colour  standards  for  bilirubin. 
M.  S.  Nichols  and  J.  W.  Jackson  (J.  Lab.  Clin. 
Med.,  1930,  15,  672 — 677). — The  standards  consist  of 
acidified  solutions  of  cobalt  chloride. 

Chemical  Abstracts. 

Determination  of  lead  in  biological  material. 
R.  W.  Tannahill  (Med.  J.  Austral.,  1929,  I,  195 — 
201). — For  the  determination  of  small  quantities  of 
lead  in  urine  the  colorimetric  method  of  Aver}-, 
Hemingway,  and  Andorson  is  preferred ;  for  that  of 
larger  quantities  in  tissues,  fasces,  etc.,  Fairlmll’s 
titrimctic  method  is  preferred. 

Chemical  Abstracts. 

Colorimetric  determination  of  manganese  in 
biological  material.  M.  B.  Richards  (Analyst, 
1930,  55,  554— 560).— Tho  method  of  Willard  and 
Greathouse  (A.,  1918,  ii,  84)  for  the  determination 
of  manganese  by  means  of  periodate  has  been  modified 
for  application  to  the  very  small  proportions  found 
in  biological  material.  The  acidity  of  the  solution 
must  not  exceed  16%  sulphuric  acid,  5 — 6%  being 
most  satisfactory  unless  large  quantities  of  manganese 
aro  present.  Clilorides  should  be  destroyed  before 
the  oxidation  by  repeated  evaporation  with  sulphuric 
acid.  For  substances  containing  much  calcium 
(e.g.,  milk)  and  for  those  with  much  iron  and  very 
little  manganese  {e.g.,  blood)  certain  modifications  of 
the  general  process  are  necessary.  D.  G.  Hf.wer. 

Analysis.  XI.  Determination  of  silver  in 
organic  material.  L.  Ptncussen  and  W.  Roman 
;  (Biochem.  Z.,  1930,  225,  447— 451).— The  silver 
7 1  which  is  found  in  the  animal  organism  after  the  metal 
/  or  one  of  its  salts  has  been  injected  may  be  present  in 
'  at  least  three  forms.  If  the  material  to  be  investigated 
is  treated  with  dilute  sodium  thiosulphate  solution  and 
the  residue  from  this  treatment  extracted  with  dilute 
ammonia  solution  three  fractions  containing,  respect¬ 
ively,  silver  halides  and  water-soluble  silver  salts, 


silver-protein  compounds,  and  metallic  silver  are 
obtained.  The  silver  content  of  the  fractions  may 
then  be  determined  by  evaporation  to  dryness, 
ignition,  destruction  of  organic  matter  with  nitric 
acid  and  hydrogen  peroxide,  and  titration  of  the 
silver  nitrate  formed  with  ammonium  thiocyanate 
solution.  W.  McCartney. 

Histochemical  detection  of  gold.  0.  Michaelis 
(Biochem.  Z.,  1930,  225,  478 — 488). — In  their  original 
forms  tho  methods  of  Christeller  (Vcrhandl.  dent. 
Path.  Ges.,  1927,  173)  and  Borchardt  (Virchow’s 
Archiv,  1928,  267,  272)  are  not  always  satisfactory. 
The  methods  arc  improved  and  detection  of  gold  is 
made  certain  if,  in  the  first,  nitric  acid  replaces  hydro¬ 
chloric  acid  in  the  stannous  chloride  solution  and,  in 
the  second,  the  metal  is  precipitated  at  a  higher  tem¬ 
perature  and  more  concentrated  nitric  acid  is  used  for 
dissolution  of  the  silver.  W.  McCartney. 

Determination  of  gold  in  animal  organs.  S. 
Tukato  and  M.  Leikzinoer  (Magyar  Gy6.  Tars.  &t., 
1930,6,43—54;  Cliem.  Zcntr.,  1930,  i,  2283— 2284).- 
Thc  organ  (or  urine)  is  treated  with  a  small  quantity 
of  fuming  nitric  acid  and  ignited  in  an  electric  furnace 
at  600—800°.  The  rcsiduo  is  treated  with  25% 
hydrochloric  acid  (3  c.c.),  freshly  prepared  chlorine 
solution  (30  c.c.),  and  a  filtered  aqueous  extract  (2  c.c.) 
of  bleaching  powder  (10  g.  with  90  c.c.  of  water, 
finally  diluted  to  100  c.c.)  and  evaporated  to  dryness. 
The  residue  is  gently  heated  with  1 — 2  drops  of  25% 
hydrochloric  acid,  2  c.c.  of  chlorine  solution,  and  5  c.c. 
of  water  and  filtered ;  the  filtrate  is  boiled  with  1—2 
drops  of  phosphoric  acid  until  the  chlorine  is  removed. 
Microelcctrolytic,  iodometric,  and  gravimetric  methods 
for  the  determination  of  the  gold  are  described. 

A.  A.  Eldridge. 

Colorimetric  determination  of  silica.  E.  J. 
King  (Bull.  Soc.  Chim.  biol.,.  1930,  12,  903—909).- 
Observations  have  been  made  on  the  effect  of  phos¬ 
phate  on  the  determination  of  silicate  by  the  method 
of  Isaacs  (A.,  1924,  ii,  499),  and  a  modification  is 
proposed,  applicable  to  the  determination  of  silica  in 
tissues,  in  which  the  reduction  of  the  silicotungstate 
is  effected  by  quinol  in  the  presence  of  sulphite  at 
the  ordinary  temperature,  the  phosphate  being 
precipitated  previously  as  ammonium  magnesium 
phosphate.  '  W.  O.  Kermack. 

Determination  of  bromides  in  biological 
material.  L.  D.  Beiir,  J.  W.  Palmer,  and  H.  T. 
Clarke  (J.  Biol.  Chom.,  1930,  88,  131— 135).— The 
material  is  incinerated  in  a  platinum  dish  with  potass¬ 
ium  hydroxide  at  460 — 475°,  an  aliquot  portion  oi 
the  aqueous  solution  of  the  mass  is  treated  with 
phosphoric  acid  and  potassium  permanganate,  the 
liberated  bromine  is  extracted  with  carbon  tetra¬ 
chloride,  the  extract  is  shaken  with  sodium  sulphite 
solution,  and  thcoxidation  and  extraction  are  repea  ted; 
after  one  further  repetition  of  the  process,  the  carbon 
tetrachloride  extract  is  treated  with  potassium  iodide 
solution  and  the  liberated  iodine  is  titrated. 

C.  R.  Harington. 
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The  ground  term  of  the  two-electron  problem 
of  H-,  He,  Li*,  Bet+,  etc.  E.  A.  IIyllf.raas 
(Z.  Physik,  1930,  '65,  209—225;  cf.  this  vol.,  267).— 
Tho  ionisation  energy  of  normal  helium  and  of  atoms 
with  a  similar  configuration  was  calculated. 

A.  J.  Mee. 

Absorption  of  the  fine  structure  of  the  Ha  line 
in  excited  hydrogen.  V.  von  Kecssler  (Ami. 
Pliysik,  1930,  [v],  7,  225 — 250). — Absorption  measure¬ 
ments  in  excited  hydrogen  were  carried  out  at  very 
low  pressures  and  very  small  current  densities,  a 
Lummer-Gehrcke  plate  being  used.  The  apparatus 
was  cooled  in  liquid  air,  the  discharge  tube  being  then 
filled  with  atomic  hydrogen.  The  mctastability  of 
the  25j  level  is  not  in  agreement  with  tho  results  of 
Omstein,  Zernike,  and  Snook  (cf.  A.,  1928,  449). 
Tho  ratio  of  the  absorption  coefficients  of  the  two 
components  of  H„  is  independent  of  the  current 
density  and  of  the  pressure  in  the  discharge  tube. 
Tho  ratio  obtained  for  the  absorption  coefficients  is 
in  agreement  (within  the  experimental  error)  with 
that  derived  by  Sommerfeld  and  Unsold. 

A.  J.  Mee. 

New  lines  in  the  arc  and  spark  spectrum  of 
helium.  P.  G.  Keugee  (Physical  Rev.,  1930,  [iij, 
36,  855 — 859).— The  arc  and  spark  spectra  of  helium 
were  investigated  in  an  attempt  to  excite  the  Is2 
electrons  of  He  I  into  the  2 p2,  2s2,  and  corresponding 
states,  using  the  glow  inside  a  Paschen  hollow'  cathode 
as  the  light  source.  The  ls2<Sj— wp2Pi(1,j  series  of 
Hen  was  extended  to  9  members,  and  wave-lengths 
of  the  intensity  maxima  were  calculated  as  standards. 
Lyman’s  line  at  600-019  A.  was  found  to  be  a  He 
band;  the  forbidden  line  1s2  LS,,— 1s2s1jS'0  is  present; 
another  line,  probably  ls2s')S0— 2szlS0,  was  observed. 
The  line  320-392  A.  is  probably  the  helium  line  corre¬ 
sponding  with  the  transition  l«2p3l;K,0>lj2— 2p23P0ilj2. 
The  303  series  is  the  strongest  for  pure  helium,  but  is 
weakened  in  presence  of  slight  impurities  of  oxygen 
or  carbon,  when  the  584  series  of  He  I  and  the  600-019 
A.  band  are  enhanced.  The  presence  of  the  forbidden 
line  is  probably  due  to  the  levels  concerned  being 
metastable  and  to  the  very  low  gas  pressure. 

N.  M.  Beige. 

Hyperfine  structure  of  the  lithium  II  spec¬ 
trum.  P.  Guttinger  (Z.  Pliysik,  1930,  64,  749 — 
759). — Theoretical.  The  energy  due  to  tho  inter¬ 
action  of  lithium  nuclei  of  masses  6  and  7  and  of 
spin  momenta  3/2(/i/2n)  with  one  and  with  tvro  extra- 
nuclear  electrons  is  calculated.  The  results  are 
applied  to  2s—  2p  transitions  of  the  lithium  spark" 
5  F  U 


spectra.  Intensities  are  also  calculated  and  are 
consistent  with  experimental  determinations.  This 
overcomes  tho  discrepancy  that  the  lithium  spark 
spectra  required  a  nuclear  spin  momentum  of  £(7j/2t), 
whilst  tho  molecular  band  spectrum  required  nuclear 
spin  momentum  of  3/2(/t/2rr).  A.  B.  D.  Cassie. 

Absorption  spectrum  of  lithium  vapour.  R.  W. 
France  (Proc.  Roy.  Soc.,  1930,  A,  129,  354 — 360). — 
The  spectrum  has  been  photographed  on  a  Rowland 
grating  spectrograph  in  the  region  2250 — 3400  A. 
(which  includes  the  principal  series  from  the  second 
member  to  the  series  limit),  tho  metal  being  vaporised 
in  the  presence  of  hydrogen  in  an  electrically  heated 
double-walled  steel  tube,  with  a  carbon  arc  as  the 
sourco  of  continuous  radiation.  Tho  wave-lengths 
and  wave-numbers  of  30  lines  are  tabulated,  the 
estimated  error  being  about  0-01  A.  The  value 
2298-837±0-015  A.  is  derived  from  a  Hicks  formula 
for  the  wave-length  of  the  series  limit.  A  peculiar 
spectrum  was  observed  at  temperatures  higher  than 
950°  in  the  neighbourhood  of  the  second  member  of 
the  principal  series  (3233  A.);  this  is  probably 
analogous  to  that  observed  by  Wood  near  the  second 
member  of  the  principal  series  of  sodium. 

L.  L.  Biroumsiiaw. 

Stark  effect  of  aluminium  and  carbon.  Y. 
Ishida  and  M.  Fukuseima  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1930,  14,  123— 143).— The  Stark 
effect  in  aluminium  and  carbon  was  photographed, 
using  an  aluminium  cathode  in  gaseous  carbon 
dioxide.  The  wave-lengths,  quantum  analysis,  shifts, 
and  polarisation  arc  tabulated  for  26  lines  of  aluminium 
and  8  lines  of  carbon  in  the  P—P,S,D  and  D—F, 
S—P,  P—D,  D—F  scries,  respectively. 

N.  M.  Bugii. 

Oxygen  spectrum  O  I.  F.  Paschen  (Z.  Physik, 
1930,  65,  1 — 3 ;  cf.  this  vol.,  1227). — Three  new  lines 
have  been  found  in  tho  0 1  spectrum  at  6300-03, 
6364-07,  and  6391  A.,  corresponding,  respectively, 
with  the  transitions  2 (p)43P2 — >2(p)4  4.D2,  2(p)4  3Pi 

— ->2(p)4 1D.2,  and  2 (p)4  3P„ - >2(p)4  W2.  "The  wave- 

numbers  of  the  lines  are  in  complete  agreement  with 
calculated  values.  W.  R.  Angus. 

Anomalous  dispersion  of  gases  in  the  excited 
state.  V.  Negative  dispersion  in  excited  neon. 
H.  Kopfermann  and  R.  Ladenburg  (Z.  Physik, 
1930, 65,  167— 1S8;  cf.  A.,  192S,  577).— By  increasing 
the  current  density  in  the  positive  column  of  a  neon 
discharge  there  is  first  an  increase  in  the  anomalous 
dispersion  of  the  reddish-yellow  s—p  lines.  If,  how- 
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ever,  the  current  density  is  increased  above  about 
0-1  amp./sq.  cm.  (for  a  neon  pressure  of  1  mm.)  the 
N  value  decreases  slowly,  and  in  a  markedly  different 
way  for  the  different  lines.  The  differences  are 
explained.  A.  J.  Mee. 

Anomalous  dispersion  of  gases  in  the  excited 
state.  VI.  Control  experiment  for  detection 
of  negative  dispersion.  It.  Ladenburg  and 
S.  Levy  (Z.  Physik,  1930,  65,  189—206;  cf.  pre¬ 
ceding  abstract). — The  explanations  for  the  differing 
effects  of  current  density  in  excited  neon  put  forward 
in  the  preceding  work  are  amplified.  Negative  dis¬ 
persion  can  be  proved  in  two  ways  :  first,  by  proving 
the  anomalous  dispersion  of  the  line  7059  A.  (pl0 — Sj") 
and  determining  its  absorption,  which  in  the  critical 
current  range  becomes  markedly  increased ;  secondly, 
by  measurement  of  the  intensity  increase  of  the  s—p 
lines.  The  investigation  of  the  distribution  of  inten¬ 
sity  in  the  inner  line  for  short  and  for  very  long  layers 
by  means  of  the  Fabry-Perot  etalon  shows  that  it  is 
conditioned  by  the  Doppler  effect.  From  the  data 
thus  obtained  and  a  knowledge  of  the  N  value  it  is 
possible  to  calculate  the  increase  in  density  of  the  pK 
atoms  with  the  current,  the  results  being  at  least  in 
qualitative  agreement  with  those  previously  obtained. 

A.  J.  Mee. 

Dispersion  of  mercury  vapour.  It.  Labenbxjrg 
and  G.  Wolfsohn  (Z.  Physik,  1930,  65,  207 — 208). — 
New  dispersion  measurements  with  mercury  vapour 
lead  to  the  result  that  the  life  period  of  the  3P1  state 
is  (l-14±0-02)  x  10'7,  a  value  about  14%  greater  than 
that  formerly  obtained.  For  the  characteristic 
frequency  1190  A.  in  the  normal  dispersion  of  mercury 
vapour,  the  '/  value  is  high  (2-591).  This  can  be 
explained  as  due  to  the  effect  of  the  simultaneous 
quantum  transition  of  both  valency  electrons. 

A.  J.  Mee. 

Nuclear  moment  of  sodium.  S.  Frisch  and 
A.  Ferchmin  (Naturwiss.,  1930,  18,  866). — The 
nuclear  moment  of  sodium  can  be  found  by  a  con¬ 
sideration  of  the  spark  spectrum  of  the  metal.  The 
spectrum  of  Na  ii  in  the  near  ultra-violet  consists  of 
a  series  of  intensive  lines  which  correspond  with  com¬ 
binations  of  the  terms  1P1  and  3P0i12  with  a  group 
of  higher  terms.  The  hyperfine  structure  of  these 
lines  has  been  investigated,  using  a  quartz  Lummer 
plate.  From  this  the  nuclear  moment  is  shown  to 
be  0-5.  A.  J.  Mee. 

3400  A.  band  of  phosphorus  hydride.  R.  W.  B. 
Pearse  (Proc.  Roy.  Soc.,  1930,  A,  129,  32S— 354).— 
The  3400  A.  band  obtained  by  Geuter  from  a  dis¬ 
charge  tube  containing  phosphorus  and  hydrogen, 
and  attributed  by  him  to  a  hydride  of  phosphorus 
(cf.  A.,  1907,  ii,  725),  has  been  photographed,  and 
a  table  is  given  of  the  measured  wave-lengths  with 
the  corresponding  intensities,  wave-numbers,  and 
classification.  The  central  maximum  lies  at  3420  A. 
The  isolated  nature  of  the  band  and  its  widely- 
spaced  rotational  structure  confirm  its  assignment 
to  a  hydride.  Its  points  of  resemblance  to  and 
differences  from  the  NH  band  at  3360  A.  are  dis¬ 
cussed.  The  band  has  been  completely  analysed 
into  27  branches,  and  is  believed  to  afford  the  most 
complete  data  available  for  a  3fl - >-3S  transition. 


The  fine  structure  arising  from  the  3E  level  has  been 
resolved  and  the  observed  separations  have  been 
found  to  be  in  good  agreement  with  Kramers’ 
theoretical  formula.  The  311  levels  are  inverted.  An 
approximate  calculation  of  the  electronic  energy 
separations  between  the  three  component  levels  shows 
that  they  are  not  equally  spaced ;  2II2— 21I1=  — 121 
cm.-1  and  2rij~ 2n0=  —  111  cm.-1 

L.  L.  Bircumsiiaw, 

Analysis  of  the  S,  spectrum.  R.  Rompe  (Z. 
Physik,  1930,  65,  404^429). — An  analysis  of  Henri 
and  Tevcs’  results  (A.,  1925,  ii,  87)  shows  that  these 
bands  originate  in  a  level  and  terminate  in  a  1TI1 
level.  A  ground  level  of  typo  also  fits  Gilles’  bands 
(A.,  1929,  866)  in  the  ultra-violet.  The  resonance 
spectra  of  sulphur  vapour  at  temperatures  between 
350°  and  900°  excited  by  the  mercury  lines  2967, 
3020,  3131,  and  3655  A.  were  investigated  and  fitted 
to  a  band  series.  Anti-Stokes  lines  appear,  and, 
except  for  the  3655  A.  series,  agree  with  the  scries 
allocation  for  the  Stokes  lines.  The  intensity  dis¬ 
tribution,  which  deviates  from  predictions  of  Condon’s 
theory,  is  fully  discussed.  The  behaviour  of  reson¬ 
ance  series  of  Sa  and  Se2  in  the  presence  of  nitrogen 
and  helium  was  investigated,  and  the  results  are 
discussed.  A.  B.  D.  Cassie. 

Terms  of  the  arc  and  spark  spectra  of  chrom¬ 
ium.  C.  C.  Kiess  (Bur.  Stand.  J.  Res.,  1930,  5, 
775 — 779). — Tables  of  terms  are  given.  Babcock’s 
unpublished  Zeeman  effects  have  aided  in  establishing 
many  of  them.  Combinations  of  these  terms  account 
for  nearly  all  the  stronger  lines  of  Cri  and  Crn. 
All  the  terms  which  have  been  identified  conform  to 
the  requirements  of  Hund’s  theory. 

W.  E.  Dowxey. 

Some  series  in  the  extreme  ultra-violet  spark 
spectra  of  copper.  F.  C.  Chalklih  (Phil.  Slag., 
1930,  [viii],  10,  711—721;  cf.  A.,  1928,  692;  this 
vol.,  655). — The  arrangement  of  critical  potentials 
for  metals  in  the  soft  A -ray  region  in  series  of  the  type 
A — b/n2  is  extended  to  available  data  for  the  vacuum 
spark  lines  of  copper.  The  dj  level  agrees  with  the 
A4  level  for  the  critical  potentials ;  one  value  of  b  is 
very  close  to  the  critical  potential  value  2360.  The 
scheme  covers  three  arbitrary  final  levels  Av  A2,  As, 
and  two  sets  of  levels  of  the  form  bjn2,  described  as 
a(n)  and  (3(«) ;  the  transitions  between  these  levels 
are  discussed.  The  effective  nucleus  involved  in  the 
a (n)  terms  is  13-3e,  and  for  the  p(n)  terms  4-13e,  the 
former  corresponding  with  the  critical  potential  13-2e. 
The  intensities  of  the  lines  lead  to  a  curve  for  the 
sensitiveness  of  the  photographic  plate  as  a  function 
of  the  wave-length.  N.  M.  Bligh. 

Continuous  and  band  spectra  of  zinc  and  mer¬ 
cury  vapours.  H.  Vqlkrixger  (Ann.  Physique, 
1930,  [x],  14,  15— 81;  cf.  A.,  1929,  226;  this  vol., 
124). — Investigations  previously  reported  on  the 
spectra  of  mercury  and  zinc  vapours  excited  by  an 
electrodelcss  discharge  are  continued.  The  mercury 
spectra  can  be  divided  into  two  groups.  The  first, 
at  low  pressure  and  strong  excitation,  extends  from 
200^  to  the  red  and  is  independent  of  the  tem¬ 
perature  at  constant  pressure ;  with  increase  of 
■pressure  the  energy  partition  of  the  spectrum  is 
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modified ;  bands  were  found  with  maxima  at  X  2537 
and  2265  A.  The  second  group,  at  higher  pressures, 
consists  of  arc  lines,  narrow  bands,  and  a  main  band 
continuous  from  the  resonance  line  to  the  red.  The 
wave-lengths  of  diffuse  bands  in  the  weak  part  of  the 
continuous  spectrum  and  the  energy  distribution 
curve  of  the  main  band  were  determined ;  the  latter 
showed  an  agreement,  good  in  the  visible  but  less 
exact  in  the  ultra-violet,  with  the  distribution  calcu¬ 
lated  as  a  function  of  the  wave-length.  The  spectrum 
of  zinc  gave  two  groups  under  corresponding  con¬ 
ditions;  the  first  extends  from  the  violet  to  the 
absorption  limit  of  quartz,  and  with  increase  of 
pressure  a  series  of  fine  bands  appears  between 
X  3980  and  4890  A.  At  maximum  pressure  corre¬ 
sponding  with  the  red,  the  spectrum  is  continuous  from 
X2750  to  the  resonance  line  X  2139,  with  a  maximum 
at  X2570  A.  The  phosphorescence  of  the  silica 
containing  tube  is  discussed.  N.  M.  Bligh. 

Hyperfme  structures  of  some  cadmium  lines 
and  the  hypothesis  of  nuclear  spin.  C.  L. 
Albrigiit  (Physical  Rev.,  1930,  [ii],  36,  847 — 854). — 
Measurements  were  made  of  the  hyperfinc  structures 
of  the  cadmium  lines  XX  5086,  4800,  4078,  3614, 
3613,  3610,  3468,  3466,  3404,  and  6438  A.  (23P.,1>0- 
3 3SV  2sPa— 33Dji2,3,  23P1-33D1i2,3,  23P0-33D1,  and 
21Pj—31Ah),  and  results  are  compared  with  those  of 
MacNair  (cf.  A.,  1926,  986)  and  Schrammen  (cf.  A., 
1927,  998).  The  structures  ascribed  to  XX  3466  and 
3613  belong  to  XX  3468  and  3614,  respectively.  Schuler 
and  Brack's  hypotheses  (cf.  A.,  1929,  967 ;  this  vol., 
124)  are  extended  with  fair  success  to  the  3P—3D 
lines,  but  certain  anomalies  are  noted. 

1ST.  M.  Bligh. 

Spectrum  of  trebly-ionised  selenium.  K.  R. 
Kao  (Nature,  1930,  126,  568). — The  spectrum  of 
selenium  from  700  to  7000  A.,  using  different  inten¬ 
sities  of  discharge,  and  the  spark  spectrum  between 
500  and  1400  A.  have  been  investigated.  The  doublet 
system  of  trebly-ionised  selenium  due  to  the  con¬ 
figurations  4s24p,  4s-4d,  etc.  and  4s4p2  has  been 
identified.  The  characteristic  separations  arc  4 p2Pj— 
4p-P2>  437S ;  op2P1-5p2P2,  1198;  4<PZ>2-4<J2D3, 
389,  etc.  "  L.  S.  Theobald. 

Spectrum  of  xenon  in  the  far  ultra-violet 
(2700—1850  A.).  G.  Dejardin  (Ann.  Physique, 
1930,  [x],  14,  82 — 93). — The  second  spectrum  was 
investigated,  particularly  in  the  previously  unexplored 
region  2400 — 1S50  A.,  using  the  electrodeless  dis¬ 
charge.  The  wave-lengths  and  intensities  of  more 
than  350  new'  lines  are  tabulated,  together  with  their 
grouping  according  to  resemblance  to  the  spark 
spectra  of  X  ii,  m,  and  iv.  N.  M.  Bligh. 

Absorption  of  light  by  gaseous,  liquid,  and 
solid  xenon.  J.  C.  McLennan  and  R.  Turnbull 
(Proc.  Roy.  Soc.,  1930,  A,  129,  266— 283).— Previous 
work  on  the  absorption  of  light  by  gaseous,  liquid,  and 
solid  oxygen,  and  by  mercury  vapour,  is  discussed.  It 
has  been  established  that  in  the  case  of  oxygen,  and 
probably  also  with  other  diatomic  elements,  the 
electronic  configurations  giving  rise  to  the  normal 
energy  levels  of  the  molecules  when  isolated  or  in  the 
gaseous  state  persist  throughout  the  processes  of 
liquefaction  and  solidification  without  any  important 


modification.  Measurements  have  now'  been  made 
with  xenon  in  its  three  phases,  the  gas  being  enclosed 
in  a  small  brass  cell  with  fluorite  windows,  liquefied 
in  the  cell  by  compression,  and  finally  frozen  there. 
Light  of  suitable  wave-length  is  passed  through  the 
cell,  and  the  wave-length  limits  of  the  absorption  arc 
determined  by  means  of  a  fluorite  spectrograph. 
Two  types  of  cell  are  described,  one  adapted  for 
w'orking  at  pressures  below'  1  atm.  and  the  other 
for  high  pressures.  With  gaseous  xenon,  increase  of 
pressure  causes  a  rapid  broadening  of  the  bands  and 
a  shift  towards  the  longer  wave-lengths.  A  similar 
behaviour  is  observed  in  the  case  of  mercury  vapour 
(cf.  McLennan  and  Edwards,  Trans.  Roy  Soc.  Canada, 
1915,  9,  1G7).  The  probable  significance  of  this 
broadening  of  the  bands  is  discussed.  Owing  to 
experimental  difficulties  encountered  when  dealing 
with  liquid  and  solid  xenon,  determinations  have 
been  made  only  of  the  limits  of  the  absorption  bands 
on  the  long  wave-length  side ;  these  are  found  to  be 
at  approximately  1783  and  1800  A.,  respectively. 

L.  L.  Biroumshaw. 

Stark  effect  in  the  resonance  line  of  mercury 
and  its  behaviour  in  magnetic  fields.  P.  Brazd- 
zicnas  (Ann.  Physik,  1930,  [v],  6,  739— 771).— A 
method  which  demonstrates  the  splitting  of  the 
resonance  line  (2536-7  A.)  of  mercury  and  detection 
of  small  Zeeman  effect  is  described.  The  magnitudes 
and  directions  of  the  displacements  of  the  a  and  - 
components  for  given  fields  were  determined.  The 
amount  of  splitting  is  proportional  to  the  square  of 
the  electric  field  strength.  In  combined  electric  and 
magnetic  fields  the  splitting  resulting  from  the  Stark 
effect  could  not  be  detected  above  definite  strengths 
of  the  magnetic  field.  The  degree  of  polarisation  for 
the  resonance  radiation  of  mercury  was  experimentally 
estimated  to  be  about  84%.  It  wras  uninfluenced  by 
electric  fields  up  to  140,000  volts  per  cm. 

W.  Good. 

Quenching  of  mercury  resonance  radiation. 
I.  Saturated  hydrocarbons.  J.  R.  Bates  (J. 
Amcr.  Chem.  Soc.,  1930,  52,  3825— 3832).— The 
quenclung  by  methane,  ethane,  propane,  and  butane 
has  been  investigated  and  collision  radii  of  the  hydro¬ 
carbons  for  collisions  of  the  second  kind  with  excited 
mercury  atoms  have  been  evaluated.  The  relative 
probability  of  a  transfer  of  the  energy  of  a  mercury 
atom  to  a  hydrocarbon  decreases  from  butane  to  a 
very  small  value  for  methane.  With  increase  of 
pressure  of  methane  from  10  to  200  mm.  the  apparent 
quenching  effect  became  independent  of  pressure 
and  then  gradually  decreased.  Methane  therefore 
quenches  the  resonance  radiation  in  the  same  manner 
as  does  the  more  inert  type  of  gas  molecules  by 
causing  transition  of  the  mercury  atom  to  the 
metastable  (23P0)  state.  The  quenching  effect  of 
ethane  increases  regularly  as  the  pressure  is  increased 
to  20  mm.  The  results  arc  consistent  with  the  de¬ 
compositions  of  these  hydrocarbons  photosensitised 
by  mercury  (cf.  Taylor  and  Hill,  this, vol.,  46). 

J.  G.  A.  Griffiths. 

Variation  of  intensities  in  the  mercury  spec¬ 
trum.  E.  Lubcke  (Wiss.  Veroff.  Siemens-Ronz., 
1930,  9,  246 — 251). — Cooling  the  cathode  space  of  a 
vacuum  mercury  arc  causes  a  change  in  colour  of  the 
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emitted  light.  This  change  is  due  to  intensification 
of  lines  arising  from  singlet  states  and  a  weakening 
of  those  from  triplet  states.  W.  E.  Downey. 

Measurement  of  the  light  yield  in  the  mercury 
spectrum  by  excitation  through  electron  colli¬ 
sion.  W.  Hanle  and  W.  Sciiaffernicht  (Ann. 
Physik,  1930,  [v],  6,  905— 931).— The  light  yield  of  a 
number  of  lines  in  the  visible  region  of  the  mercury 
spectrum  has  been  measured  photo-olectrically  by  an 
apparatus  which  is  fully  described.  The  number  of 
light  quanta  arriving  per  second  in  an  electron  collision 
tube  divided  by  the  total  number  of  collisions  between 
electrons  and  mercury  atoms  is  termed  the  light  yield. 
At  00  volts  electron  velocity  the  light  yields  per 
1000  collisions  for  the  mercury  lines  at  4348,  4358, 
5461,  5675,  5769,  and  5789—5790  A.  are  2-7,  5-4,  4-4, 
0-85,  3-4,  and  6-9  quanta,  respectively.  A  photo¬ 
electric  method  of  determining  the  excitation  function 
has  been  developed,  W.  R.  Angus. 

Variations  of  intensity  distribution  in  reson¬ 
ance  spectra.  L.  Natanson  (Z.  Physik,  1930,  65, 
75 — 83). — The  intensity  of  resonance  spectra  excited 
in  tellurium  and  selenium  vapours,  at  different  tem¬ 
peratures  and  pressures,  by  a  mercury  arc  was  studied. 
The  effect  of  absorption  (reversal)  was  allowed  for  by 
varying  the  relative  positions  of  the  resonance  vessel 
and  mercury  arc  and  by  introducing  a  subsidiary 
absorption  vessel.  The  probability  of  transitions 
between  different  rotation  and  oscillation  levels 
appears  dependent  on  the  environment  of  the  molecule, 
probably  due  to  an  intermoleoular  resonance,  which 
could  be  studied  by  similar  experiments. 

A.  B.  D.  Cassie. 

Influence  of  foreign  gases  on  selective  reflexion 
of  the  mercury  resonance  lines.  O.  Schnf.ttler 
(Z.  Physik,  1930,  65,  55— 66).— Selective  reflexion, 
which  is  identical  with  coherent  scattering,  and 
resonance  radiation,  which  is  characteristic  radiation, 
are  distinguished  by  a  difference  in  the  extinguishing 
power  of  foreign  gases.  Selective  reflexion  is  dimin¬ 
ished  to  a  much  smaller  degree  by  the  presence  of 
foreign  gases  than  is  resonance  radiation,  and  is, 
therefore,  not  dependent  on  the  actual  excitation  of 
an  atom.  A.  B.  D.  Cassie. 

Possible  interpretations  of  the  hyperfine  struc¬ 
ture  of  the  mercury  spectrum.  H.  Schuler 
(Naturwiss.,  1930, 18,  895). — The  hyperfine  structures 
of  the  mercury  arc  lines  at  A  4047,  4078,  4916,  5461, 
5769,  and  5791  A.  and  the  Hgn  lines  at  6150  and 
7944  A.  have  been  investigated.  Comparison  of  the 
intensity  relations  in  the  hyperfine  structure  with 
the  relative  abundance  of  the  several  isotopes  of 
mercury  leads  to  the  conclusion  that,  as  in  the  case 
of  cadmium  previously  investigated  (A.,  1929,  967), 
the  hyperfine  structure  of  mercury  can  be  explained 
by  an  isotope  effect.  J.  W.  Smith. 

Zeeman  effect  and  the  absorption  coefficients 
of  the  hyperfine  structure  components  of  the 
mercury  resonance  line.  S.  Mrozowski  (Nature, 
1930,  126,  684).— The  results  obtained  for  magnetic 
fields  from  0  to  8  kilogauss  are  described. 

L.  S.  Theobald. 


Transition  probability  of  “forbidden  line” 
2656  A.  of  mercury.  E.  Gaviola  (Univ.  nac. 
La  Plata,  Estud.  Cienc.,  1929,  No.  89,  67 — 75).—' The 
intensity  of  the  line  2656  A.  compared  with  that  of 
the  line  2537  A.  is  10-6 ;  hence  the  life  of  undisturbed 
metastablc  atoms  in  the  level  23P0  is  10  sec.  Under 
laboratory  conditions  the  life  of  metastable  atoms  is 
considerably  shorter  (10-2  to  10~5  see.)  owing  to 
collisions  of  the  first  and  second  kinds  with  the  solid 
walls  and  with  other  metastable  atoms. 

Chemical  Abstracts. 

Hyperfine  structure  in  some  spectral  lines 
from  highly  ionised  atoms  of  thallium  and 
bismuth.  G.  Arvidsson  (Nature,  1930, 126,  565— 
566). — The  separations  of  some  previously  classified 
lines  in  the  spectra  of  T1  m  and  T1  rv,  and  of  bismuth 
between  800  and  1400  A.,  are  recorded. 

L.  S.  TniCOBALD. 

Effect  of  pressure  on  absorption  of  spectral 
lines.  S.  Datta  and  S.  N.  Roy  (Indian  J.  Physics, 
1930,  5,  365 — 370). — The  absorption  of  continuous 
radiation  from  a  carbon  arc  fed  with  a  uranium  salt 
in  potassium  vapour  at  different  pressures  was 
examined  in  a  quartz  spectrograph.  At  low  pressures 
continuous  absorption  on  the  short  wave-length  side 
is  almost  absent  and  only  about  7  or  8  absorption 
lines  were  found.  With  increase  of  pressure  con¬ 
tinuous  absorption  sets  in  and  the  intensity  and 
number  of  absorption  lines  increase,  the  continuous 
absorption  gradually  masking  the  latter.  The  bearing 
of  the  results  on  the  question  of  the  development  of 
orbits  with  high  quantum  value  limited  by  inter¬ 
atomic  distances  is  discussed.  W.  Good. 

[Abnormal]  low-voltage  arcs.  M.  J.  Druyvex- 
steyn  (Z.  Physik,  1930, 64, 781— 798).— The  theory  of 
abnormal  low- voltage  arcs,  which  bum  in  dilute  gases 
between  a  hot  cathode  and  an  anode  which  is  main¬ 
tained  at  a  potential  above  the  cathode  less  than  the 
ionisation  potential  of  the  gas,  is  discussed  with  refer¬ 
ence  to  the  mechanisms  suggested  by  Holst  and  Ooster- 
huis  (Physica,  1924,  42,  1924)  and  by  Compton  and 
Eckart  (cf.  A.,  1925,  ii,  253).  In  the  emission  spec¬ 
trum  of  the  low- voltage  arc  in  argon  the  quadruplet 
lines  4013-9,  4282-9,  4348-1,  4430-2,  4431-0,  4735-9, 
4806-0,  4847-8,  and  5009-2  A.  are  much  more  intense 
than  in  the  glow  discharge,  whilst  the  doublet  lines 
4545-0,  4579-3,  4657-9,  4726-S,  4764-S,  and  4965-1  A. 
are  weak  or  undetectable.  The  arc  is  characterised 
by  a  high  electron  concentration  and  low  velocities, 
and  the  converse  holds  for  the  glow  discharge  ;  it  is 
also  suggested  that  the  excitation  probabilities  of  A+ 
ions  and  of  argon  molecules  are  very  different. 

R.  W.  Lunt. 

Effect  of  an  electric  field  on  resonance  radi¬ 
ation.  M.  Winkler  (Z.  Physik,  1930,  64,  799— 
805). — The  polarisation  of  the  sodium  D  lines  emitted 
by  atoms  in  an  electric  field  and  excited  by  mercury 
radiation  was  studied  in  directions  parallel  and  normal 
to  the  electric  field.  Results  show  the  a  component  in 
an  electric  field  to  be  incoherent  radiation.  Similar 
experiments  on  the  2967  A.  mercury  resonance  line 
gave  no  definite  result.  A.  B.  D.  Cassie. 

Appearance  of  forbidden  lines  in  spectra. 
L.  D.  Huff  and  W.  V.  Houston  (Physical  Rev., 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1491 


1930,  [ii],  36,  842 — 846;  cf.  Rubinowicz,  A.,  1929, 
615;  this  vol.,  653). — Theoretical.  Tho  quadrupolo 
term  in  the  radiation  of  a  forbidden  lino  is  usually 
larger  than  the  dipole  produced  by  an  external 
electric  field,  except  when  there  is  an  intermediate 
state  with  which  both  initial  and  final  states  combine, 
and  lies  close  to  one  of  them.  If  the  J  selection  rule 
is  violated  and  the  Laporte  rule  obeyed,  the  radiation 
must  be  due  to  the  octopole  and  not  to  the  quadrupolo 
term,  as  in  the  case  of  the  mercury  2270  A.  line.  The 
Zeeman  effect  of  an  octopole  transition  will  differ 
from  that  of  a  dipole  or  quadrupolo.  N.  M.  Bligh. 

Structure  of  emission  lines.  F.  Hoyt  (Physical 
Rev.,  1930,  [ii],  36,  860— 870).— Mathematical.  A 
method  for  obtaining  the  intensity  distribution  in  a 
spectral  line  is  derived  from  Dirac’s  quantum  theory 
of  tho  radiation  field.  N.  M.  Bligii. 

Intensities  of  doublet  lines  according  to  the 
Dirac  theory.  K.  Bechkrt  (Ann.  Physik,  1930, 
[v],  6,  700— 720).— Theoretical.  W.  Good. 

Theory  and  calculation  of  screening  constants. 
C.  Eckart  (Physical  Rev.,  1930,  [ii],  36,  878— S92).— 
Mathematical.  N.  M.  Bligii. 

Rotation  structure  of  light  molecules.  W. 
Weizel  (Physikal.  Z.,  1930,  31,  880—882).— 
Theoretical.  It  is  shown  how  conclusions  respecting 
the  electronic  configuration  of  a  light  molecule  can  be 
reached  from  considerations  of  the  rotation  structure. 

A.  J.  Mee. 

Analysis  o£  scattered  X-rays  with  the  double¬ 
crystal  spectrometer.  N.  S.  Gingrich  (Physical 
Rev.,  1930,  [ii],  36,  1050— 1059).— X-Rays  from  a 
molybdenum  target  scattered  by  graphite  at  angles 
approximately  109°  and  161°  were  analysed  by  a 
double-crystal  spectrometer.  At  109°  the  fine  struc¬ 
ture  lines  reported  by  Davis  and  others  (cf.  A.,  1929, 
986)  were  not,  confirmed.  At  161°  the  modified 
Xetj  and  Ka0  lines  were  separated.  Values  found 
were  SX=0-04721  ±0-00003  A.,  (1  -cos  <f>)= 1-9479, 
giving  7i/wc=0-02424i0-00004  A.  N.  M.  Bligh. 

Energy  of  Jf«3  of  copper  as  a  function  of  applied 
voltage  with  the  double-crystal  spectrometer. 
J.  W.  M.  DuMond  and  A.  Hoyt  (Physical  Rev., 
1930,  [ii],  36,  799 — 809).— Using  a  special  typo  of 
double-crystal  spectrometer  an  investigation  was 
made  of  the  dependence  of  intensity  of  the  satellite 
Ka,  and  the  parent  Ka1  lines  of  copper  on  voltage 
with  constant  current,  the  ratio  of  intensities  of 
satellite  to  parent,  and  tho  dependence  of  satellite 
intensity  on  current  at  constant  voltage,  in  order  to 
determine  the  origin  of  the  satellite.  It  was  found 
that  the  difference  in  excitation  voltage  for  the  two 
lines  was  immeasurably  small,  the  intensity  ratio 
:  a3  was  about  1  :  120,  and  the  intensity  of  tho 
satellite  was  proportional  to  the  current  at  constant 
voltage.  These  results  were  against  the  Wentzcl- 
Druyvestcyn  but  in  agreement  with  the  Richtmycr 
theories  of  satellite  origin.  A  doublet  structure  with 
component  separation  about  2X  was  observed  in 
Xog.  N.  M.  Bligh. 

Scattering  of  X-rays  by  copper  and  silver. 
A.  A.  Rusterholz  (Z.  Physik,  1930,  65,  226 — 232). — 
The  scattering  functions  for  copper  and  silver  for  the 


Ka  radiation  of  copper  were  determined  by  measuring 
tho  integral  X-ray  interference  by  crystalline  powders. 
Fine  powders  are  used  owing  to  the  difficulties  occur¬ 
ring  when  largo  crystals  aro  employed  (primary  and 
secondary  extinction).  The  scattering  function  of 
copper  has  already  been  found  by  Armstrong  (A., 
1929,  1354).  The  agreement  between  her  result  and 
that  obtained  by  the  present  method  justifies  its  use. 
For  silver  there  is  agreement  with  the  scattering 
function  calculated  on  the  assumption  of  tho  Thomas- 
Fermi  atom  model  (A.,  1928,  456,  685,  933). 

A.  J.  Mee. 

Natural  width  of  X'-ray  emission  lines.  III. 
H.  Mark  and  G.  von  Susicii  (Z.  Physik,  1930,  65, 
253 — 265). — A  double  spectrometer  was  used  with 
various  crystals  and  Mo  Ka1  lines.  The  fine  structure 
lines  in  the  K  series  of  molybdenum  described  by 
Davis  and  Purks  (A.,  1928,  451)  were  not  found. 

A.  J.  Mee. 

Double-crystal  study  of  scattered  X-rays. 
J.  A.  Bearden  (Physical  Rev.,  1930,  [ii],  36,  791 — 
798). — With  a  view  to  detect  possible  fine  structure 
in  unmodified  scattered  X-rays  copper  and  silver  K 
radiation  was  scattered  by  blocks  of  graphite  and 
aluminium,  with  negative  results.  Tho  change  in 
wave-length  was  found  to  agree  within  1  %  with  that 
predicted  by  tho  quantum  theory  of  X-rays  scattered 
by  free  electrons,  but  the  width  of  tho  modified  lino 
was  about  twice  that  w’hich  should  be  duo  to  the 
divergence  of  tho  scattering  angle.  N.  M.  Bligh. 

Intensity  of  X-ray  satellites.  F.  K.  Richtmyer 
and  L.  S.  Taylor  (Physical  Rev.,  1930,  [ii],  36, 
1044 — 1049). — With  high  resolving  power,  using  the 
two-crystal  ionisation  spectrometer,  measurements 
were  made  of  the  wave-lengths  and  intensities  relative 
to  Jiaj  of  the  satellites  KaiA  of  copper,  which  was 
shown  to  contain  probably  more  than  two  com¬ 
ponents  (four  arc  indicated  by  comparison  with 
results  for  nickel).  The  wave-lengths  of  the  com¬ 
ponents  ifocj  and  Kxi  were  found  to  be  1531-15  and 
1530-15  X,  respectively,  and  their  intensities  at 
40  kilovolts,  of  the  order  0-25%  that  of  Ka ,. 

N.  M.  Bligh. 

Inertia  of  gas-filled  photo-electric  cells.  F. 
Sciiroter  and  G.  Lubszynski  (Physikal.  Z.,  1930, 
31,  897 — 904). — An  apparatus  for  investigating  tho 
inertia  of  gas-filled  photo-electric  cells  is  described. 
When  the  cell  was  filled  with  helium,  neon,  or  a 
mixture  of  tho  two  gases,  there  was  a  considerable 
period  before  the  attainment  of  full  conductivity; 
with  argon  and  hydrogen,  however,  there  was  no  trace 
of  such  an  “  induction  ”  period.  Conclusions  are 
reached  concerning  recombination  of  ions  in  the 
different  gases.  A.  J.  Mee. 

Unidirectional  layer  photo-cells.  I.  O.  von 
Auwers  and  H.  Kerschbaum  (Ann.  Physik,  1930, 
[v],  7,  129 — 175;  cf.  this  vol.,  1254). — A  photo-cell 
was  constructed  with  a  thin  layer  of  cuprous  oxide 
formed  by  oxidation  on  a  copper  plate,  and  an  opposite 
electrode  of  gold  or  some  other  metal  placed  in  contact 
with  the  oxide  layer.  When  this  cell  is  illuminated 
an  E.M.F.  is  set  up  which  produces  a  current  in  an 
internal  resistance.  The  cell  is  a  typical  example  of 
a  dipole.  Three  different  phenomena  are  to  be  dis- 
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tiriguished  in  the  unidirectional  Layer  photo-cell. 
First,  the  unipolarity  of  the  conduction  in  the  com¬ 
bination  Cu-Cu20  in  the  dark.  Secondly,  the  change 
in  cell  resistance  on  illumination  (the  inner  photo¬ 
electric  effect,  such  as  is  found  with  the  selenium  cell). 
Thirdly,  the  E.M.F.  due  to  the  illumination  (the  outer 
photo-electric  effect).  The  theory  of  the  dipole  is 
given  and  is  then  applied  to  the  special  case  of  the 
photo-cell  described.  It  is  shown  that  in  consequence 
of  the  non-linear  resistance  it  is  possible  to  distinguish 
between  the  potential  source  and  the  current  source. 
By  the  aid  of  the  theory  of  the  homogeneous  chain 
conductor,  the  effect  of  distance  of  the  light  source 
from  the  electrode  is  explained  theoretically,  and 
tested  practically.  •  A.  J.  Mee. 

Critical  potentials  of  the  hydrogen  molecule. 
J.  E.  Roberts  (Proc.  Leeds  Phil.  Soc.,  1930,  2,  39 — 
45). — Theoretical.  The  observed  critical  potentials 
of  the  hydrogen  molecule  arc  considered  in  the  light 
of  the  potential  energy  curves  for  the  various  states 
and  the  Franek-Condon  transition  principle,  giving 
an  explanation  of  the  changes  as  the  electron  velocity 
is  gradually  increased.  The  most  probable  energy 
change  requires  12-8  volts,  the  critical  potential  being 
at  11 — 12  volts.  The  potential  between  8  and  9  volts 
(cf.  Jones  and  Whiddington,  A.,  1929, 115)  is  probably 
due  to  the  excitation  of  the  triplet  states,  with  subse¬ 
quent  dissociation  of  the  molecule  and  emission  of 
the  continuous  spectrum.  N.  M.  Bligh. 

Ionisation  potential  and  spectroscopic  evid¬ 
ence.  M.  Pierucci  (Nuovo  Cim.,  1929,  6,  412—417 ; 
Chein.  Zentr.,  1930,  i,  2055). — Franck  and  Herz’  rule 
that  the  strongest  radiating  component  has  the  smaller 
ionisation  potential  is  only  a  special  case  of  a  general 
law  which  applies  to  many  components  over  wide 
limits  of  temperature  and  pressure. 

L.  S.  Theobald. 

Scattering  of  fast  electrons  by  metals.  I. 
Sensitivity  of  the  Geiger  point-discharge  counter. 
II.  Polarisation  by  double  scattering  at  right 
angles.  C.  T.  Chase  (Physical  Rev.,  1930,  [ii], 
36,  984— 987,  1060—1065;  cf.  this  vol.,  6).— I.  The 
velocity-sensitivity  of  the  point-discharge  counter,  as 
tested  by  a  magnetic  spectrograph,  is  discussed.  It 
is  shown  to  depend  on  the  voltage  applied  to  the 
counter,  a  fact  which  probably  influences  investigations 
on  electron  polarisation. 

II.  Using  radium-JS  as  a  source  of  electrons  and  a 
sensitive  gold-leaf  electroscope  as  detector,  the 
polarisation  of  electron  beams  scattered  twice  at  right 
angles  by  lead  targets  was  investigated.  The  complex 
type  of  polarisation  observed  is  described  and 
discussed.  N.  M.  Bligh. 

Electron  impacts  in  argon.  J.  E.  Roberts  and 
R.  Whiddington  (Proc.  Leeds  Phil.  Soc.,  1930,  2, 
46 — 49;  cf.  ibid.,  1929,  2,  12). — Experiments  pre¬ 
viously  reported  on  electron  impacts  in  gases  are- 
extended,  using  argon.  Energy  losses  are  found  at 
11-6,  13  0,  and  14-1  volts.  Fundamental  differences 
in  the  appearance  and  width  of  “  loss  lines  ”  obtained 
in  diatomic  and  monatomic  gases  are  described  and 
discussed  in  the  light  of  the  theory  of  atomic  and 
molecular  electronic  levels.  N.  M.  Bligh. 


Energy  and  electron  transfer  in  resonance  in 
impacts  of  the  second  order  between  neutral 
particles.  H.  Beutler  and  W.  Eisenschuimel 
(Z.  physikal.  Chcm.,  1930,  B,  10,  89 — 105).— The 
conservation  principles  deduced  by  Wigner  by  the 
methods  of  quantum  mechanics  (Nachr.  Ges.  Wiss. 
Gottingen,  1927,  375)  lead  to  the  conclusion  that  in 
the  transfer  of  energy  in  a  binary  impact  accompanied 
by  resonance  the  multiplicity  of  the  system'  as  a  whole 
is  not  changed.  It  therefore  follows  that  if  in  one 
of  the  colliding  atoms  a  triplet-singlet  intercombin¬ 
ation  occurs  and  the  energy  conditions  permit  a 
similar  intercombination  in  the  other  atom,  then  the 
two  intercombinations  will  occur  simultaneously  in 
preference  to  the  one  intercombination  accompanied 
by  a  “  permitted  ”  transition  in  the  other  atom. 
Experiments  on  the  transfer  of  energy  from  excited 
krypton  to  mercury  have  verified  this  deduction, 
the  multiplicity  being  maintained  by  the  exchange  of 
two  electrons  of  antiparallel  spin  without  change  in 
the  direction  of  spin.  The  application  of  the  above 
theory  to  certain  other  reactions  is  also  outlined. 

R.  CUTIOLL. 

Application  of  diffraction  of  electrons  to  study 
of  organic  compounds  ;  structure  of  cellulose. 
A.  Dauvillier  (Compt.  rend.,  1930, 191,  708 — 711). — 
The  method  used  to  render  visible  electron  diffraction 
rings  produced  by  zinc  oxide  (cf.  this  vol.,  129)  is 
applied  to  organic  compounds  by  using  a  film  of  the 
substance  a  few  A.  thick  so  as  not  sensibly  to  absorb 
the  electrons,  thus  avoiding  the  acquisition  of  any 
appreciable  charge.  On  passing  a  stream  of  cathode 
rays  perpendicularly  through  such  a  film  of  cellulose 
nitrate  or  acetate  or  celluloid,  diffraction  haloes — some 
ten  times  as  diffuse  as  those  obtained  with  a  crystalline 
mineral  powder — are  obtained.  The  diagrams  differ 
from  those  obtained  with  A' -rays,  resembling  rather 
the  spots  of  a  Laue  photograph,  and  appear  to  indicate 
that  tho  film  consists  of  minute  crystals  definitely 
oriented,  the  chains  being  perpendicular  to  the  film 
surface,  with  a  3-8  A.  C.  A.  Silberrad. 

Electron  exchange  of  slow  ions.  II.  H. 
Kallmann  and  B.  Rosen  (Z.  Physik,  1930,  64, 
806 — 810). — An  apparatus  has  been  devised  in  which 
a  beam  of  positive  ions  of  any  required  kind,  mag¬ 
netically  resolved,  is  allowed  to  enter  a  chamber  which 
contains  a  gas  of  the  same  or  of  a  different  kind  than 
that  from  which  the  ions  are  originally  derived. 
Data  arc  given  for  Fr,  N2f,  A+,  and  A++  ions  in 
nitrogen,  argon,  and  nitrogen-argon  mixtures ;  for 
A+  and  A**  ions  in  helium,  and  for  Hg  ■'  and  Hg^' 
ions  in  nitrogen  and  in  mercury  vapour.  The  results 
obtained  by  this  method  agree  "with  those  of  the 
authors,  using  an  absorption  method  (this  vol.,  514). 
N*  ions  arc  but  slightly  absorbed  in  nitrogen  and  in 
argon,  whilst  NA  ions  in  nitrogen  and  A*  ions  in 
argon  are  strongly  absorbed.  In  argon  the  absorption 
of  A**  and  N2+  ions  is  approximately  equal;  it  is 
greater  than  that  of  N"  ions  and  less  than  that  of  A" 
ions.  In  nitrogen  the  A++  ions  arc  absorbed  about 
half  as  much  as  N2:"  ions.  The  absorption  of  Hg" 
and  Hgf+  ions  is  about  the  same,  and  in  nitrogen  is 
slightly  less  than  in  mercury  vapour. 

R.  W.  Lent. 
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Relationship  between  electron  diffraction  and 
[the  critical  potential  of]  soft  Arrays.  E.  Rupp 
(Naturwiss.,  1930,  18,  880). — Apparatus  for  measur¬ 
ing  the  electron  diffraction  and  the  critical  potential 
of  soft  X-rays  is  described.  Using  an  angle  of 
incidence  of  10°  for  the  electron  stream,  it  was  found 
that  the  electron  diffraction  from  the  (111)  face  of 
a  nickel  crystal  gave  maxima  at  66-5  and  132  volts. 
The  values  for  the  critical  potential  of  soft  X-rays 
(measured  from  the  photo-electric  effect)  fell  at  exactly 
the  same  voltages.  This  relation  is  not  accidental, 
because  when  the  voltage  was  kept  constant  and  the 
incident  angle  varied,  the  diffraction  maxima  and  the 
critical  potential  for  soft  X-rays  occurred  at  10°. 
Similar  results  were  obtained  for  tungsten  and  copper. 

W.  R.  Angus. 

Angle  and  energy  distribution  cf  electrons 
scattered  by  helium,  argon,  and  hydrogen. 
J.  H.  McMillen  (Physical  Rev.,  1930,  [ii],  36, 
1034—1043;  cf.  Harnwell,  A.,  1929,  1211).— Using 
an  electrostatic  refocussing  method  of  analysis,  the 
distribution  of  electrons  rebounding  at  definite  angles 
from  gaseous  molecules  was  investigated.  Energy 
losses  in  helium  were  identified  at  21-12,  22-97,  and 
23-62  volts  for  a  primary  electron  beam  of  50  volts. 
The  number  of  electrons  rebounding  -without  loss  of 
energy  was  measured  for  angles  from  7°  to  60°  in  each 
gas,  for  the  energy  range  50 — 150  volts,  and  plotted 
per  unit  solid  angle.  With  increase  of  angle  and 
electron  energy  the  number  scattered  generally 
decreased.  Results  are  compared  with  existing 
experimental  and  theoretical  data  (cf.  Mitchell,  A., 
1929,  969;  Mott,  ibid.,  1122).  N.  M.  Bligh. 

Causality  in  the  behaviour  of  the  electron. 
J.  Stark  (Ann.  Physik,  1930,  [v],  6,  681— 699).— The 
concept  of  swarm  motion  of  the  electron  mathematic¬ 
ally  developed  by  Sommerfeld  on  the  basis  of  Sehro- 
dinger’s  differential  equation  is  criticised  especially  in 
regard  to  cause  in  the  behaviour  of  the  electron. 

W.  Good. 

Matrix  mechanics  of  the  spinning  electron. 
G.  Temple  (Proc.  Camb.  Phil.  Soc.,  1930,  26,  496 — 
506) . — Mathematical . 

Behaviour  of  silica  under  the  influence  of  slow 
cathode  rays.  H.  Peters  and  T.  Schultes  (Z. 
Elektrochem.,  1930,  36,  837— 839).— When  a  dis¬ 
charge,  excited  by  a  high-frequency  electric  field, 
takes  place  in  highly-evacuated  glass  tubes  provided 
with  external  electrodes,  there  appears  on  the  walls  a 
red  luminescence  which  is  more  strongly  deflected 
than  is  the  ordinary  green  fluorescence  by  a  magnetic 
field.  It  is  therefore  considered  to  be  due  to  slowly- 
moving  electrons.  The  same  phenomenon  is  observed 
with  different  varieties  of  glass,  and  with  silica.  When 
the  discharge  is  continued  for  about  70  hrs.  the  red 
luminescence  gradually  disappears  and  cannot  be 
restored  either  by  leaving  the  tube  in  an  atmosphere 
of  air,  oxygen,  hydrogen,  or  water  vapour  for  a  week, 
or  by  heating  the  quartz  in  a  blowpipe  flame.  It  is 
therefore  considered  to  be  due  to  the  transformation 
of  silica  into  a  different  modification. 

E.  L.  Usher. 

Passage  of  an  electron  beam  through  a  field- 
free  enclosure.  F.  L.  Arnot  (Proc.  Roy.  Soc.,  1930, 


A,  129,  361- — 377). — Using  two  independent  methods 
of  measurement,  an  experimental  investigation  has 
been  made  of  the  fields  set  up  by  the  passage  of  an 
electron  beam  through  an  otherwise  field-free  enclo¬ 
sure.  Positive  ions  and  slow  electrons,  the  latter 
having  a  Maxwellian  velocity  distribution  corre¬ 
sponding  with  a  temperature  of  several  thousand 
degrees  Abs.,  diffuse  out  of  the  beam.  The  intensity 
of  the  positive-ion  current  and  the  mean  velocity  of 
the  ions  at  a  point  outside  the  beam  are  both 
approximately  linear  functions  of  the  density  of 
ionisation  along  the  path  of  the  beam. 

L.  L.  Bircumshaw. 

Collisions  of  the  second  kind  between  electrons 
and  excited  mercury  atoms.  G.  D.  LatiscHev 
and  A.  I.  Leii>unski  (Z.  Physik,  1930,  65,  111— 
123). — The  probability  of  collisions  of  the  second 
kind  between  electrons  of  known  velocity  and  mercury 
atoms  in  the  mctastable  23P0  state  has  been  inves¬ 
tigated  by  measuring  the  fraction  of  an  electron  beam 
which  is  able  to  reach  an  anode  after  traversing  a 
region  containing  excited  mercury  atoms,  and  an 
opposing  field  greater  than  the  accelerating  field  by 
an  amount  not  greater  than  the  excitation  energy  of 
mercury  atoms  in  the  23P0  state.  The  probability 
exhibits  a  well-defined  maximum  at  2-8  volts,  the 
region  investigated  being  2 — 7  volts.  This  maximum 
value  is  0-7,  and  in  agreement  with  the  theory  of 
Klein  and  Eosseland  (cf.  A.,  1921,  ii,  291)  exceeds  the 
maximum  value  for  collisions  of  the  first  kind,  which 
is  0-5.  R.  W.  Lunt. 

Energy  [of  electric  inertia]  of  the  electron. 
W.  Heisenberg  (Z.  Physik,  1930,  65,  4 — 13).— 
Mathematical.  Velocities  such  that  the  “  rest 
mass  of  an  electron  is  negligible  give  an  energy  of 
electric  inertia  that  is  independent  of  the  electron 
radius.  Conditions  for  the  vanishing  of  this  energy 
were  investigated.  A.  B.  D.  Cassie. 

Electromagnetic  radiation  and  properties  of 
the  electron.  R.  D.  Kleeman  (Science,  1930,  72, 
225 — 226). — The  conditions  under  which  electronic 
internal  energy  is  converted  directly  into  radiant 
energy  are  examined.  L.  S.  Theobald. 

Doppler  effect  of  hydrogen  positive  rays. 
F.  Ney-Valerius  (Ann.  Physik,  1930,  [v],  6,  721— 
738). — The  Doppler  effect  in  hydrogen  canal  rays  has 
been  investigated  between  400  and  1200  volts.  The 
maximum  velocity  fixed  by  the  limits  of  the  effect 
agrees  on  the  whole  with  the  velocity  calculated  from 
mvsj 2=eV  for  e/m=9650.  The  ratio  of  the  two 
velocity  maxima  between  400  and  1200  volts  was 
found  to  be  dependent  on  the  pressure  (cylindrical 
tube).  Between  1000  and  1200  volts  four  maxima 
were  observed,  whilst  in  a  spherical  discharge  tube 
only  three  of  these  four  maxima  are  obtained.  Other 
slight  differences  in  the  results  for  cylindrical  and 
bulb  discharge  tubes  were  found  and  explained.  A 
Doppler  effect  w-hich  also  possesses  two  velocity 
maxima  was  observed  in  the  reversed  canal  rays. 

W.  Good. 

Discharge  of  hydrogen  canal  rays  by  passage 
through  gases  and  solids.  H.  Bartels  (Ann. 
Physik,  1930,  [v],  6,  957 — 984). — The  apparatus  used 
and  the  methods  of  preparing  and  purifying  the  gases 


1494 


and  solid  films  are  described  in  detail.  The  influence 
of  a  unidirectional  field  on  the  intensity  of  the  stream 
of  canal  rays  is  considered.  The  vacuum  relationships 
and  the  effects  of  diaphragm  edges  and  residual 
vapours  on  the  discharge  are  discussed.  The  influence 
of  pressure  and  velocity  on  the  discharge  of  hydrogen 
canal  rays  in  hydrogen,  oxygen,  nitrogen,  and  air  has 
been  studied.  The  equilibrium  of  the  discharge  ( w ) 
in  hydrogen,  oxygen,  air,  and  nitrogen  for  hydrogen 
canal  rays  gave  the  values  0-38,  096,  0-75,  and  0-70, 
respectively.  Within  the  region  13 — 25  kilovolts  w 
varies  approximately  linearly  with  the  kinetic  energy 
of  the  positive  //-particles ;  at  higher  voltages  this 
linear  relationship  does  not  hold.  The  logarithm  of 
tho  intensity  diminishes  with  the  pressure.  At  a 
pressure  of  10-3  mm.  of  mercury  the  mean  free  paths 
of  positive  and  neutral  //-particles  in  hydrogen, 
oxygen,  and  nitrogen  are  77  and  124,  86  and  52,  and 
45 -5  and  36-5  cm.,  respectively;  the  value  of  the 
mean  free  path  varies  inversely  with  the  pressure. 
Tho  pressure  and  voltage  dependence  of  the  number 
of  effective  collisions  is  discussed  and  compared  with 
the  pressure  dependence  of  the  number  of  effective 
collisions  of  molecular  canal  rays  in  hydrogen.  The 
discharge  of  hydrogen  and  molecular  canal  rays  by 
thin  films  of  celluloid  has  been  investigated  and  the 
influence  of  velocity,  at.  wt.,  and  film  thickness  on 
the  discharge  is  discussed.  W.  it.  Angus. 

Reflexion  of  cadmium  and  zinc  atoms  from 
sodium  chloride  crystals.  H.  A.  Zahl  (Physical 
Rev.,  1930,  [ii],  36,  893—903;  cf.  A.,  1929,  1125).— 
The  specularly-reflected  part  of  a  beam  of  zinc  atoms 
reflected  from  a  sodium  chloride  crystal  was  inves¬ 
tigated  by  measuring  the  velocity  distribution  of  tho 
atoms  composing  it,  and  by  examination  after  reflexion 
from  a  second  crystal.  Velocity  selection  or  a  space- 
grating  type  of  reflexion  is  probably  very  small. 
Rouble  reflexions  of  cadmium  from  sodium  chloride 
crystals  indicate  both  space  and  surface-grating 
phenomena.  The  possible  influence  of  individual 
differences  in  crystals  is  discussed.  N.  M.  Bligh. 

Formation  of  neutral  particles  of  high  velocity 
by  transference  [of  charge].  H.  Kallmann  and 
B.  Rosen  (Naturvviss.,  1930,  18,  867 — 868). — When 
ions  of  medium  velocity  are  passed  through  a  gas  a 
transference  occurs  between  ions  and  neutral  molecules 
similar  to  tho  phenomenon  in  canal  rays.  As  a  result 
of  this  resonance  process  there  are  formed  from  an 
originally  stationary  molecule  and  a  rapid  ion,  a 
slowly  moving  ion  and  a  neutral  particle  which  has 
practically  the  same  velocity  as  the  first  rapid  ion. 
That  this  process  actually  takes  place  can  be  shown 
by  direct  measurement.  Experiments  and  apparatus 
are  described  by  means  of  which  the  determination 
can  be  carried  out.  The  intensity  of  tho  neutral  rays 
can  be  as  great  as  that  of  the  original  ionic  radiation. 

A.  J.  Mee. 

Occurrence  of  double  positively-charged  mole¬ 
cules  in  canal  rays.  R.  Conrad  (Physikal.  Z., 
1930,  31,  S88 — 892). — A  new  apparatus  for  the 
production  of  sharp  canal-ray  parabolas  is  described 
in  detail.  With  the  apparatus  it  was  possible  to 
show  the  presence  of  double  positive  charges  on  the 
molecules  CH,  CHS,  C,,  C,H,  O.H,,  C*H3,  C2H4,  CO, 


02,  C20,  COg.  It  is  obvious  that  the  rule  concerning 
the  non-existence  of  doubly-charged  molecules  in 
canal  rays  is  no  longer  tenable.  Chlorine  atoms  with 
at  least  five  positive  charges  were  obtained .  A  photo¬ 
graph  was  taken  with  both  chlorine  and  helium  in 
the  tube.  There  was  an  extension  of  the  helium 
parabolas,  proving  the  existence  of  He++  in  the  tube. 

A.  J.  Mee. 

Canal-ray  and  electron  excitation  of  the  hand 
spectrum  of  nitrogen.  H.  D.  Smyth  and  E.  G.  E. 
Arnott  (Physical  Rev.,  1930,  [ii],  36,  1023-1033).- 
The  possibility  of  variation  in  intensity  distributions 
in  the  excitation  of  band  spectra  by  canal-ray  and  by 
electron  impact  was  investigated  for  nitrogen.  The 
relative  intensities  of  the  lines  in  the  3914  negative 
band  indicated  a  small  weakening  of  the  lower  rota¬ 
tional  lines  in  the  canal-ray  excitation.  The  relative 
intensities  of  the  second  positive  group  and  of  the 
negative  group  were  observed  in  a  canal-ray  beam, 
and  transitions  from  high  initial  vibrational  states 
were  abnormally  great;  excitation  by  a  beam  of 
700-volt  electrons  gave  an  unusual  intensity  distribu¬ 
tion  with  nearly  all  the  energy  in  the  0 — 0  and  0—1 
bands  of  the  negative  group  and  in  the  second  positive 
group.  It  is  concluded  that  the  parabolic  intensity 
distribution  is  maintained  under  all  types  of  excitation ; 
being  probably  characteristic  of  the  transition  proba¬ 
bilities,  it  is  independent  of  excitation  conditions,  but 
the  distribution  along  the  parabola  shows  wide 
variations.  The  electrodeless  discharge,  supposedly 
purely  electronic,  gives  a  distribution  resembling  that 
of  canal-ray  excitation.  N.  M.  Blioii. 

Ionisation  of  inert  gases  by  slow  alkali  ions. 
O.  Beeck  (Ann.  Physik,  1930,  [v],  6,  1001—1024).- 
Tho  apparatus  is  described  and  discussed.  Tho 
stream  of  alkali  ions  was  produced  by  melting  together 
iron  oxide  and  the  oxide  or  salt  of  the  appropriate 
alkali ;  this  was  cooled,  pulverised,  mixed  into  a  paste 
with  paraffin  oil,  and  deposited  on  platinum-iridium 
foil  2  mm.  broad  and  0'01  mm.  thick :  the  paraffin 
oil  was  vaporised  by  electrically  heating  the  foil, 
which  was  subsequently  annealed  at  a  bright  red  heat. 
The  process  was  repeated  until  a  sufficiently  thick 
layer  was  obtained.  These  foils  could  then  be  used 
directly  for  the  propagation  of  the  ionic  streams.  A 
description  is  given  of  the  method  of  producing 
tho  magnetic  fields,  the  arrangement  of  measuring 
apparatus,  the  control  of  ionic  velocity,  and  the 
arrangement  of  electrometers.  Sources  of  error  are 
discussed.  A  systematic  study  of  the  ionisation  of 
helium,  neon,  and  argon  has  shown  that  an  inert  gas 
atom  is  most  easily  ionised  by  the  alkali  ion  which  has 
the  same  number  of  external  electrons  as  the  inert  gas 
(this  vol.,  1083).  The  amount  of  ionisation  by  ionic 
bombardment  is  very  small  and  the  lower  limit  of 
ionisation  has  not  been  determined.  The  ionising 
power  of  ions  is  less  than  that  of  electrons. 

W.  R.  Angus. 

Molecular  ray  experiments.  Chemical  activ¬ 
ity  of  molecular  and  atomic  oxygen.  W.  R- 
Rodebush  and  W.  A.  Nichols,  jun.  (J.  Amer.  Chem. 
Soe.,  1930,  52,  3864— 3868).— Beams  of  molecular 
oxygen  produced  no  visible  effects  on  targets  of 
metallio  silver,  copper,  and  sodium,  phosphorus, 
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indigotin,  and  a  number  of  lower  oxides,  including 
those  of  lead  and  molybdenum.  Of  many  metallic 
oxides,  including  that  of  silver  and  the  trioxide  of 
tungsten,  only  molybdenum  trioxidc  was  affected  by 
beams  of  atomic  oxygen  (Kurt  and  Phipps,  this  vol., 
137).  A  slate-blue  image,  similar  to  that  due  to 
atomic  hydrogen,  is  produced  and  is  attributed  to 
the  reaction  3Mo03-j-0=Mo3Oo+02.  The  Stcm- 
Gerlach  experiment  did  not  yield  any  images  due  to 
deflected  beams  of  atoms.  J.  G.  A.  Griffiths. 

Effective  cross-sections  for  the  quenching  of 
mercury  resonance  radiation.  M.  W.  Zemansky 
(Physical  Rev.,  1930,  [ii],  36,  919—934;  cf.  A.,  1928, 
687;  Stuart,  A.,  1925,  ii,  029). — The  mathematical 
theory  of  the  quenching  of  resonance  radiation  is 
developed  on  the  basis  of  an  extension  of  Milne’s 
theory  of  diffusion  of  radiation.  A  curve  is  obtained 
relating  the  number  of  impacts  of  the  second  kind  and 
experimental  values  of  the  quenching.  The  effect  of 
metastablc  atoms  is  discussed.  The  scattered  radi¬ 
ation  emerging  from  an  absorption  cell  containing 
mercury  vapour  in  presence  of  a  foreign  gas  was 
measured  as  a  function  of  the  gas  pressure,  using  a 
modification  of  Stuart’s  apparatus.  The  effective 
cross-section  for  quenching  was  calculated  for  five 
elementary  and  eight  compound  gases;  values  arc 
tabulated  with  those  for  depolarisation  of  resonance 
radiation  and  for  collision  broadening.  The  quench¬ 
ing  cross-sections  for  the  compound  gases  are  con¬ 
nected  with  the  difference  between  the  energy  of  the 
transition  2"Pl  — >  23P„  of  mercury  and  the  vibra¬ 
tional  energy  of  the  molecules,  in  qualitative  agree¬ 
ment  with  the  theory  of  Kallmann  and  London  (cf. 
A.,  1929,  487).  N.  M.  Bligh. 

Effective  cross-section  of  the  gas  molecule  with 
respect  to  electrons  below  1  volt.  C.  Ramsatjer 
and  R.  Kollath  (Ann.  Physik,  1930,  [v],  7, 176 — 182 ; 
cf.  A.,  1929,  1123;  this  vol.,  269). — Determinations 
with  nitrous  oxide  are  given.  The  character  of  the 
curves  for  carbon  dioxide  and  nitrous  oxide  is  similar, 
like  those  for  nitrogen  and  carbon  monoxide,  _  for 
electrons  below  1  volt.  Comparative  determinations 
for  ortho-  and  para-hydrogen  are  given.  It  is  con¬ 
cluded  that  both  forms  have  the  same  effective  cross- 
section.  A  note  on  the  results  of  Normand  (cf.  this 
vol.,  973)  indicates  some  discrepancy.  A.  J.  Mee. 

"Practical"  atomic  weights.  R.  J.  Meyer 
and  F.  Strtjwe  (Z.  angew.  Chcm.,  1930,  43, 
928 — 930). — It  is  suggested  that  “  mean  at.  wt.”  is 
a  preferable  term  to  “  practical  at.  wt.”  It  is  pointed 
out  that  the  use  of  air  at.  wt.  in  place  of  vacuum  at.  wt. 
has  no  advantage  in  practice  and  may  lead  to  incorrect 
results.  J-  W.  Smith. 

Atomic  nomenclature.  A.  Gunther-Schulze 
(Naturwiss.,  1930, 18, 881— 882).— Tho  tern  metalloid 
is  criticised  and,  instead  of  it,  a  new  term — “  binder 
— is  suggested  with  the  proposal  that  the  same  term 
be  used  in  English  also.  Both  in  English  and  in 
German  such  a  term  would  convey  the  idea  of  the 
electrons. being  “bound.”  W.  R.  Angus. 

Relative  abundance  of  the  elements  and  the 
existence  of  nuclear  periodicity.  R.  A.  Sondek 
(Naturwiss.,  1930,  18,  939— 940).— The  results  of 


Noddack  and  Noddack  (this  vol.,  1341)  are  discussed 
from  tho  viewpoint  of  a  nuclear  periodicity  theory 
postulated  by  Sondcr  (ibid.) ;  both  sets  of  results  are 
in  good  agreement.  The  existence  of  an  abundance 
period  from  iron  to  uranium,  which  has  previously 
been  regarded  as  an  “  unexpected  ”  result,  is  ex¬ 
plained.  W.  R.  Angus. 

Determination  of  the  abundance  ratios  of 
isotopes  from  band  spectra.  G.  Stenvinkel 
(Nature,  1930,  126,  649). — When  several  vibrational 
states  of  the  molecules  come  into  play  on  raising  tho 
temperature,  the  abundance  ratio  will  not  remain  fixed. 
With  boron  monoxide,  BnO  and  B10O,  the  abundance 
ratio,  m,  of  the  normal  state  (u=0)  becomes  l-3m  in 
the  first  excited  vibrational  state  («=1).  In  general, 
correct  values  of  m  from  spectroscopic  band  data  give 
determinations  of  m  as  a  function  of  v.  Correct 
values  are  also  obtained  by  intensity  measurements 
on  absorption  bands  belonging  to  v=0  in  the  normal 
state,  provided  that  the  gas  is  kept  atalow  temperature. 

L.  S.  Theobald. 

Actino-uranium  and  the  ratio  of  actinium  to 
uranium  in  minerals.  A.  F.  Kovarik  (Science, 
1930,  72,  122—124;  cf.  Holmes,  this  vol.,  1339). — 
The  need  for  considering  the  amount  of  ordinary  lead 
present  in  a  mineral  in  calculations  of  the  age  of  a 
mineral  or  of  the  disintegration  constant  of  aetino- 
uranium  is  emphasised.  Actino-uranium  appears  to 
bo  an  independent  isotope  of  uranium ;  T  is  2-7  x  108 
years;  and  the  amount  in  minerals  conforms  to  the 
view  that  initially  it  is  of  a  definite  amount  in  pro- 
ortion  to  the  uranium,  tho  relative  proportion 
ecrcasing  with  age  of  the  mineral. 

L.  S.  Theobald. 

Artificial  disintegration  of  certain  elements. 
C.  Pawlowski  (Compt.  rend.,  1930, 191,  658 — 660). — 
The  “  retrograde  ”  method  has  been  used  for  the 
study  of  artificial  disintegration  by  means  of  a- 
particles  from  polonium  sources  corresponding  in 
activity  with  0-3 — 30  mg.  of  radium.  The  apparatus 
contained  two  sources  of  different  intensities,  which 
could  be  used  singly  or  together,  with  cellulose  acetate 
absorption  screens  of  different  thickness,  and  was 
adjusted  so  as  to  suppress  the  effect  of  rays  due  to 
hydrogen  present  as  an  impurity.  Absorption  curves 
were  plotted,  and  by  elimination  of  the  effect  of 
reflected  a-particles  by  calculation  of  their  paths  from 
the  Rutherford-Darwin  theory  of  elastic  shock, 
evidence  of  disintegration  was  shown  to  exist  for 
carbon,  magnesium,  aluminium,  silicon,  and  sulphur, 
but  not  for  iron,  zinc,  silver,  or  lead.  In  general,  tho 
ratio  of  the  number  of  II  disintegration-particles  to 
tho  number  of  a-particles  striking  the  radiator  was  in 
good  agreement  with  values  found  by  other  workers 
(cf.  Bothe  and  Franz,  A.,  1928,  343,  1302). 

J.  Grant. 

Fine  structure  of  a-radiation.  J.  Tbxbaud 
(Compt.  rend.,  1930,  191,  656— 658).— The  experi¬ 
ments  of  Rosenblum  (this  vol.,  837)  on  the  varying 
speeds  of  a-particles  emitted  by  radioactive  disin¬ 
tegration  may  be  related  with  displacements  of  helium 
nuclei  between  the  energy  nucleus  of  the  radioactive 
atom  and  with  the  moment  of  rotation  of  the  latter. 
The  various  components  constituting  the  fine  structure 
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of  the  complex  a-radiation  are  shown  to  be  multiples 
of  the  fundamental  energy  unit  expressed  by  h2j%r?A . 
Rosenblum’s  value  40-6  kilovolts  is  confirmed  by 
calculating  the  moment  of  inertia  A  from  the  value 
2-7  X  10~13  cm.  for  the  radius  of  the  spherical  nucleus. 
It  follows  that  y-radiations  may  result  from  ana¬ 
logous  energy-level  changes  of  positive  charges,  and 
also  from  variations  in  the  nuclear  rotational  energy 
(for  penetrating  y-rays).  J.  Grant. 

Scattering  of  hard  y-radiation.  G.  Beck 
(Naturwiss.,  1930,  18,  896). — It  is  shown  that  the 
scattering  of  hard  y-radiation  produced  by  heavy 
nuclei  must  be  of  the  same  order  as  the  Compton 
scattering  by  the  shell  electrons.  J.  W.  Smith. 

Polonium  y-radiation.  W.  Bothe  and  H. 
Becker  (Naturwiss.,  1930,  18,  894 — 895). — It  is  now 
shown  that  the  weak  y-radiation  from  polonium 
previously  described  (ef.  this  vol.,  1086)  cannot  be 
attributed  either  to  foreign  ions  or  to  radioactive 
impurity  in  the  polonium.  Within  experimental 
error  its  intensity  is  proportional  to  the  polonium 
content  of  the  preparation,  irrespective  of  its  origin 
or  age.  Hence  it  must  be  attributed  to  the  polonium 
itself.  The  polonium  y-radiation  can  be  absorbed 
with  about  the  same  facility  as  the  weak  filtered 
y-radiation  of  radium-JB+C.  The  intensity  of  the 
y-radiation  from  I  millieuric  of  polonium  is  about 
equal  to  that  from  6-0  X 10'°  mg.  of  radium  in  equili¬ 
brium  with  its  disintegration  products.  The  simplest 
explanation  of  this  y-radiation  is  that  the  energy  of 
disintegration  of  the  polonium  nucleus  is  not  wholly 
given  to  a-partieles  of  normal  range,  but  is  divided 
between  a  slow  a-particle  and  one  or  more  y-rays  (e.g., 
by  self-excitation  of  the  disintegrating  polonium 
nucleus).  It  is  therefore  to  be  expected  that  besides 
the  principal  lino  in  the  velocity  spectrum,  there  will 
also  be  one  or  more  weak  lines  of  lower  velocities. 
Such  lines  have  been  observed  by  Rosenblum  in  the 
caso  of  thorium-C  radiation  (this  vol.,  837).  An 
alternative  explanation  is  that  the  radium  disintegra¬ 
tion  series  shows  slight  branching  at  this  stage. 

J.  W.  Smith. 

Activity  of  potassium  and  rubidium  deter¬ 
mined  by  means  of  the  electron  counter.  W. 
Muhlhoff  (Ann.  Physik,  1930,  [v],  7,  205—224).— 
The  electron  counter  has  been  used  to  determine  the 
weak  radiation  from  potassium  and  rubidium.  The 
absorption  coefficient  of  y-radiation  from  potassium 
was  determined  by  comparison  with  the  known 
y-radiation  from  radium- C  and  thorium-C.  Com¬ 
parative  experiments  with  a  standard  radium  pre¬ 
paration  of  0-03  mg.  of  radium  showed  that  the 
intensity  of  the  y-radiation  from  radium-C  in  equili¬ 
brium  with  radium  was  3  X  1010  as  great  as  that  from 
potassium.  Determinations  of  the  p-activity  of 
potassium  and  rubidium  gave  for  the  ratio  of  the 
intensities  for  potassium  :  rubidium  :  uranium  the 
values  1  :  16  :  500,  only  the  one  (3-ray  component 
(i.e.,  uranium-A"  i)  being  used  for  uranium. 

A.  J.  Mee. 

Probability  law  of  radioactive  disintegration 
at  very  small  concentrations.  G.  I.  Pokrowski 
(Z,  Physik,  #1930,  65,  133 — 138). — In  continuation 
of  earlier  work  (cf.  this  vol.,  9)  the  apparatus  used  was 


the  same,  except  that  the  eyepiece  had  a  field  of  view 
containing  250  mm  .2  of  the  fluorescent  screen.  As  the 
concentration  of  radioactive  atoms  is  diminished  so 
does  the  deviation  from  the  exponential  laws  increase. 
The  deviation  is  systematic,  fewer  atoms  disintegrating 
per  second  than  theory  predicts,  and  is  greater  than 
the  experimental  error.  A.  B.  D.  Cassie. 

Nature  of  cosmic  rays.  P.  S.  Epsteik  (Proc. 
Nat.  Acad.  Sci.,  1930,  16,  658 — 663). — Mathematical. 

Structure  of  cosmic  radiation.  I.  W.  S. 
Pporte  (Z.  Physik,  1930,  65,  92— 101).— An  auto¬ 
matically  registering  compensation  apparatus  for 
measuring  cosmic  radiation  is  described.  Compens¬ 
ation  for  stray  effects  is  attained  by  use  of  two  ionis¬ 
ation  chambers.  The  apparatus  was  tested  in  a  mine 
406  m.  deep,  where  the  stray  ion  currents  registered 
by  the  system  fell  to  approximately  0-03  times  the 
current  to  be  measured,  and  remained  constant. 
Currents  registered  at  sea  level,  and  on  the  earth’s 
surface,  must  therefore  be  due  to  cosmic  rays. 

A.  B.  D.  ‘Cassie. 

Frequency  shifts  in  dispersing  media.  G. 
Breit  and  E.  O.  Salant  (Physical  Rev.,  1930,  [ii], 
36,  871—877). — Mathematical.  The  propagation 
of  a  light  wave  through  a  dispersing  medium  is 
investigated  by  methods  of  quantum  mechanics. 

N.  M.  Blioh. 

Quantum  theory  of  chemical  forces.  M.  Bobn 
(Z.  Physik,  1930,  64,  729 — 740). — Theoretical. 

Slater’s  method  (this  vol.,  126)  may  be  used  to  deter¬ 
mine  the  chemical  binding  forces  of  two  unlike  atoms 
without  resort  to  group  theory,  A.  B.  D.  Cassie. 

Statistical  evaluations  of  the  coulomb  energy 
of  interaction  in  a  molecule.  L.  Goldstein 
(Compt.  rend.,  1930,  191,  606 — 608;  cf.  this  vol., 
1093). — If  the  Fermi  function  for  atomic  distribution 
is  used  to  calculate  the  coulomb  energy  of  interaction 
of  two  atoms  in  a  molecule,  an  expression  of  the 
electrical  coupling  of  the  electrons  concerned  is  ob¬ 
tained.  Expressions  are  derived  for  the  potential 
energy'  of  each  atom  in  the  field  of  the  other,  and  by 
combination  of  these  two  quantities,  the  total  coulomb 
energy  of  the  molecule  as  a  function  of  the  nuclear 
distance  is  obtained.  The  special  caso  of  a  homopolar 
molecule  is  considered.  J.  Grant. 

Mechanical  theories  in  physics  and  chemistry 
A.  Korn  (Scientia,  1930,  47,  315 — 324). — Speculative. 

Chemical  Abstracts. 

Electronic  structure  of  atoms.  F.  Croze  (Bull. 
Soc.  chim.,  1930,  [iv],  47,  1017 — 1124). — A  lecture. 

Are  resonance  phenomena  possible  in  physico¬ 
chemical  periodicity  ?  N.  von  Raschevsicy  (Z. 
Physik,  1930,  65,  270— 272).— Mathematical.  By- 
analogy  with  physical  systems  displaying  periodic 
fluctuations,  e.g.,  wave  motions,  physico-chemical 
periodic  reactions  should  show  resonance  phenomena. 
Such  a  chemical  resonance  would  play  an  important 
part  in  the  mechanism  of  the  nerve-centres.  The 
conditions  for  such  resonance  phenomena  are  worked 
out.  A.  J.  Mee. 

Spectroscopic  investigations  on  nitric  oxide 
and  nitrogen  peroxide.  M.  Lambrey  (Ann.  Phys¬ 
ique,  1930,  [x],  14, 95 — 183) . — Measurements  have  been 
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made  of  the  wave-lengths  of  the  lines  in  the  p-  and  y- 
bands  in  the  absorption  spectrum  of  nitric  oxide.  The 
lines  in  the  y-band  are  expressed  by  the  formula 
V  =  [44079/44201]  +  »'(2349-5-ll-5»')  -  ?i"(1888  — 
13-Sn"),  which  agrees  with  observations  better  than 
that  of  Guillery  (A.,  1927,  496).  From  analysis  of  the 
iS—:P1  component  of  the  (0.0)  and  (0.1)  bands  of  the 
■/-system  the  rotational  energy  term  of  the  state 
2P i,  0  is  given  by  b— 1-663.  This  is  in  agreement 

with  the  value  obtained  by  extrapolation  of  the 
measurements  of  Guillery,  but  differs  from  that  of 
Schmid  (A.,  1928,  931)  and  also  from  that  found  by 
Jenkins,  Barton,  and  Mulliken  (A.,  1927,  916)  from 
analysis  of  the  p-band.  Absorption  coefficient 
measurements  have  been  made  between  2400  and 
2100  A.  Outside  the  p-  and  y-bands  general  absorp¬ 
tion  is  observed,  the  intensity  varying  as  a  power 
of  pressure  between  1-5  and  2.  A  similar  pressure 
variation  also  appears  in  the  y-band  where  the 
absorption  varies  as  plsl.  Introduction  of  a  foreign 
gas  increases  the  absorption  coefficient  considerably. 
These  phenomena  are  explained  by  supposing  that  the 
nitric  oxide  molecules  become  absorbent  for  a  short 
time  at  the  moment  of  their  collisions  with  one  another 
or  with  other  molecules.  The  intensity  of  the  p-band, 
however,  seems  to  be  independent  of  pressure  and 
it  is  concluded  that  the  initial  3P  state  of  this  band  is 
different  from  the  initial  ~Pr  state  of  the  y-band, 
the  former  being  capable  of  existence  for  a  molecule 
alone  and  the  latter  being  produced  only  through 
collisions.  The  change  in  the  relative  intensities  of  the 
absorption  bands  with  temperature  is  also  anomalous. 

The  ultra-violet  absorption  spectrum  of  nitrogen 
peroxide  consists  of  two  broad  bands  attributable  to 
Ns04  and  bands  of  complex  structure  attributable  to 
NO,.  The  wave-lengths  of  the  absorption  maxima  of 
these  bands  are  tabulated.  J.  W.  Smith. 

High-frequency  discharges.  II.  Methane  and 
its  chloro-derivatives.  P.  N.  Ghosh  and  B.  D. 
Chatterjee  (Z.  Pliysik,  1930,  65, 102 — 106 ;  cf.  this 
vol.,  1074). — The  authors’  earlier  investigations  on 
the  radiation  emitted  by  oxygen  and  nitrogen  in 
discharges  excited  by  potentials  of  high  frequency 
have  been  extended  to  methane  and  its  chloro- 
derivatives.  In  a  narrow  range  of  pressure,  depending 
on  the  vapour,  the  discharge  is  characterised  by 
striations  the  number  of  which  in  a  given  discharge 
tube  varies  with  the  pressure.  If  the  pressure  at  which 
a  given  number  of  striations  appears  be  plotted  against 
the  mol.  wt.  of  the  vapour  the  points  lie  on 
a  smooth  curve  which  is  approximately  of  the  form 
where  m  is  the  mol.  wt.  and  k  a  constant. 

R,  W.  Lent. 

Explanation  and  prediction  of  molecular 
spectra.  F.  Hend  (Physikal.  Z.,  1930,  31,  876 — 
880). — Theoretical.  From  a  consideration  of  the 
relative  sizes  of  forces  within  the  molecule  [e.g., 
rotation,  oscillation,  electron  forces)  the  type  of 
spectrum  obtainable  from  the  molecule  can  be  pre¬ 
dicted.  The  work  is  applied  to  diatomic  molecules. 
A  summary  of  methods  of  ordering  spectra  is  given. 

J  A.  J.  Mee. 

Line  spectra  of  ions  in  solid  state  in  visible 
and  ultra-violet  regions  of  the  spectrum.  Ab¬ 


sorption  spectra  of  GdBr^GHjO  at  the  ordinary 
temperature  and  at  that  of  liquid  air  and  their 
comparison  with  those  of  GdCl3,6H  ,0.  S.  Freed 
and  F.  H.  Speddino  (J.  Amer.  Chem.  Soe.,  1930,  52, 
3747 — 3756). — It  is  considered  that  ions  of  the 
transition  elements  should  be  regarded  as  polyatomic 
in  the  solid  state  and  in  solution,  whilst  those  of  the 
rare  earths  may  be  treated  as  atomic.  The  absorption 
spectrum  of  GdBr3,6H20  at  the  ordinary  temperature 
consists  of  very  sharp  lines  confined  almost  entirely 
to  the ‘ultra-violet  and  a  few  faint  diffuse  lines  in  the 
visible.  With  reduction  of  temperature  the  lines  shift 
slightly  towards  the  red  and  show  greater  separation 
of  the  lines  of  each  multiplet  due  to  contraction  of  the 
crystal  bringing  the  ions  closer  together ;  at  the  same 
time  the  lines  in  the  visible  became  narrower  and 
sharper.  The  widely-separated  multiplets  are  re¬ 
garded  as  corresponding  with  single  lines  of  the 
spectrum  of  gaseous  Gd"‘  ions.  Complete  results  are 
tabulated.  The  corresponding  lines  of  GdCl3,6H,0 
(A.,  1929,  490,  1362)  arc  a  little  less  widely  separated 
and  slightly  to  the  shorter  wave-length  side  of  those 
of  the  bromide.  These  effects  arc  attributed  to  the 
greater  dcformabihtv  of  the  bromide  ion. 

J.  G.  A.  Griffiths. 

Ultra-violet  absorption  of  alkali  and  alkaline- 
earth  halides,  zinc  iodide,  cadmium  bromide, 
cadmium  iodide,  mercuric  bromide,  and  mer¬ 
curic  iodide  in  aqueous  and  non-aqueous  solu¬ 
tions.  E.  Ledkrle  (Z.  physikal.  Chem.,  1930, 
B,  10,  121 — 141). — Experimental  evidence  in  support 
of  Franck  and  Schcibc’s  theory  that  the  ultra-violet 
absorption  spectra  of  the  halogen  ions  in  aqueous 
solution  are  electron-affinity  spectra  (Z.  physikal. 
Chem.,  1928, 139,  22;  cf.  A.,  1929,  1363)  is  described. 
Absorption  measurements  with  aqueous  solutions  of 
the  alkali  and  alkaline-earth  halides  down  to  1860  A. 
show  that  except  at  high  concentrations  the  absorption 
is  independent  of  the  cation.  Compounds  such  as  the 
alkyl  halides,  in  which  the  halogen  linking  is  non¬ 
polar,  exhibit  a  different  type  of  absorption.  The 
absorption  bands  of  zinc  iodide,  cadmium  bromide, 
cadmium  iodide,  mercuric  bromide,  and  mercuric 
iodide  in  solution  in  non-aqueous  solvents,  such  as 
ethyl  alcohol,  also  differ  from  those  observed  in 
aqueous  solutions,  and  are  ascribed  to  neutral  mole¬ 
cules.  The  absorption  data  for  mercuric  iodide, 
taken  in  conjunction  with  Tcrcnin’s  results  (A.,  1927. 
1009),  make  it  appear  probable  that  the  photo- 
reaction  leads  to  the  dissociation  Hgl„ — >HgI  -j-1 , 
in  which  both  products  of  dissociation  may  appear  in 
the  excited  state.  R.  Cetiiill. 

Further  absorption  spectra  of  chemically 
simple  halide  crystals.  H.  Fesefeldt  (Z.  Phvsik, 
1930,  64,  741—748 ;  cf.  this  vol.,  1343).— Absorption 
spectra  in  the  region  160 — 600  mg  were  studied  by 
means  of  Hilsch  and  Pohl’s  condensed  surface  layer 
method  (this  vol.,  395)  in  the  cases  of  halides  of  lead, 
thallium,  cadmium,  nickel,  and  cobalt,  silver  chloride, 
zinc  iodide,  barium  bromide,  and  indium  chloride. 
The  lead  halides  give  distinct  bands,  showing  these 
halides  to  be  simple  ionic  crystals.  The  bands  are 
sharper  at  liquid-air  than  at  the  ordinary  temperature, 
their  maxima  arc  shifted  to  shorter  wave-lengths,  and 
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tile  longer  wave-length  maxima  are  diminished  in 
intensity.  These  results  agree  with  those  obtained 
from  ordinary  compressed  layers.  Halides  of  thallium 
do  not  give  distinct  bands,  and  the  results  do  not  agree 
with  those  of  the  compressed  layer  method.  A  lower¬ 
ing  of  temperature  neither  increased  the  resolution 
nor  shifted  the  position  of  absorption.  Absorption  of 
cadmium  and  zinc  iodides  is  like  that  of  lead  iodide. 
The  halides  of  alkaline-earths  appear,  from  barium 
bromide,  to  have  distinct  absorption  bands  in  the 
region  of  wave-lengths  less  than  160  mg. 

A.  B.  JD.  Cassie. 

Light  absorption  in  crystals  of  silver  and 
copper  halides.  H.  Fksefeldt  and  Z.  Gyulai 
(Naehr.  Ges.  Wiss.  Gottingen,  1929,  226' — 230;  Ckem. 
Zentr.,  1930,  i,  2S46 — 2847). — The  absorption  spectra 
of  copper  and  silver  chlorides,  bromides,  and  iodides 
100 — 1000  molecular  layers  thick  have  been  deter¬ 
mined  down  to  185  mp.  Cuprous  halides  and  silver 
iodide  give  corresponding  results  for  the  longer  waves. 
For  the  shorter  waves  there  is  a  maximum  at  about 
400  mu.  The  results  are  discussed  with  reference  to 
the  lattico  typo.  The  correlation  between  the  position 
of  the  first  absorption  band  of  alkali  halide  phosphors 
containing  thallium  and  lead  and  that  of  the  thallium 
or  lead  halide  does  not  hold  in  the  case  of  addition  of 
silver  and  copper.  Fajans  and  Karagunis’  supposed 
connexion  between  the  silver  iodide  maximum  and  the 
adsorption  of  free  silver  ions  is  not  accepted. 

A.  A.  Eldridoe. 

Cornet-tail  bands  of  carbon  monoxide.  L.  R. 
Maxwell  (J.  Franklin  Inst.,  1930, 210,  427 — 436). — 
The  method  used  is  the  same  as  that  used  to  determine 
the  average  duration  of  the  excited  state  of  mercury 
spark  lines  (cf.  A.,  1929,  112).  It  enables  hands  pro¬ 
duced  by  ions  to  be  distinguished  from  those  due  to 
neutral  molecules,  it  being  assumed  that  an  excited 
ion  is  formed  at  the  first  collision,  and  then  moves  an 
appreciable  distance  before  radiating  and  producing 
the  displaced  band  in  the  spectrum.  Twelve  comet- 
tail  hands  were  observed  and  their  quantum  numbers, 
n'  and  n",  determined.  The  results  indicate  that  these 
bands  are  due  to  CO+  ions,  thus  agreeing  with  previous 
results  (cf.  Birge,  A.,  1927,  184).  With  helium  also 
present  at  a  pressure  of  2-8  X 1 0-3  mm.  (Hg)  or  upwards 
these  bands  disappear,  which  is  in  disagreement  with 
some  previous  observations  (cf.  Baldet,  A.,  1925,  ii, 
469;  Duffendack  and  Fox,  A.,  192S,  6).  Two  bands 
(28S3  and  2896)  of  Deslandres’  first  negative  group 
were  also  observed,  but  the  duration  of  the  excited 
state  of  the  C0+  group  producing  them  was  far  shorter 
than  that  for  the  comet-tail  bands. 

C-  A.  SlLBERRAD. 

Energies  of  the  CT  and  C-Br  linkings.  T. 

Ieedale  and  A.  G.  Mills  (Nature,  1930, 126,  604).— 
The  absorption  spectra  of  methyl,  ethyl,  and  isoamyl 
iodides  consist  in  the  near  ultra-violet  of  broad,  con¬ 
tinuous  bands  with  maxima  near  2550  A.  and  at  high 
vapour  pressures  a  long  wave-length  limit  at  3340  A. 
The  energy  of  the  CT  linking  from  these  data,  after 
allowing  for  the  energy  of  excitation  of  the  iodine 
atom,  is  64  kg.-cal.;  using  Berthelot’s  values  for  the 
heats  of  combustion  of  the  alkyl  iodides  the  energy 
of  the  CT  linking  is  65  kg.-cal.  The  long  wave¬ 
length  limit  of  ethyl  bromide  appears  to  be  2800  A., 


giving  for  the  energy  of  the  CT3r  linking  a  value  of 
91  kg.-cal.  as  against  80  kg.-cal.  from  the  thermo¬ 
chemical  data.  L.  S.  Theobald. 

Absorption  spectra  of  organic  dyes.  J.  Auscii- 
kap  (Lativij.  Univ.  Raksti,  1030,  1,  279 — 36S).— A 
spectrophotometric  study  has  been  made  of  the 
absorption  spectra  of  aqueous  solutions  of  79  organic 
dyes.  Their  molecular  absorption  constants  are 
expressed  as  a  function  of  the  wave-length  over  the 
range  720 — 410  mg.  Beer’s  law  holds  for  dilute 
solutions  and  applies  equally  in  the  presence  of  small 
quantities  of  colourless  inorganic  salts. 

F.  J.  Wilktxs. 

Raman  effect.  S.  Bhagavahtam  (Indian  J. 
Physics,  1930,  5,  237 — 307). — A  review  with  biblio¬ 
graphy.  W.  Good. 

Constitution  of  hydrogen  cyanide.  A.  Dadieu 
Naturwiss.,  1930,  18,  S95). — Besides  the  previously 
known  Raman  frequency  of  2094  cm.-1  (cf.  Dadieu 
and  Kolilrausch,  this  vol.,  1162)  two  other  vibration 
bands  have  been  observed  with  hydrogen  cyanide, 
at  2062  and  3220  cm.-1  The  2062  line  is  inde¬ 
pendent  of  the  dissociation  of  the  molecule  and 
remains  unaltered  in  the  aqueous  solution.  The 
frequency  3220  cm.-1  is  attributed  to  the  vibration 
of  the  hydrogen  atom  with  respect  to  the  cyanide 
residue,  this  carbon-hydrogen  frequency  being,  as  in 
the  case  of  acetylene,  increased  by  the  proximity 
of  the  triple  linking.  The  frequency  2094  cm.*1  is 
supposed  to  arise  from  the  normal  form  H'CiN,  which 
occurs  in  excess,  and  the  2062  cm.-1  lino  from  the 
carbylaminc  form  occurring  only  in  a  very  small  pro- 
ortion.  This  interpretation  indicates  that  a  triple 
nking  exists  between  the  nitrogen  and  carbon 
atoms  in  both  the  normal  and  iso-forms ;  this  is  in 
agreement  with  the  conclusions  reached  by  Lindemann 
(this  vol.,  1171)  from  parachor  measurements. 

J.  W.  Smith. 

Raman  effect  of  optically  active  liquids. 
A.  Kastler  (Compt.  rend.,  1930,  191,  565 — 566).— 
The  Raman  spectra  of  d-  and  i-pinene  produced  with 
ordinary  and  with  polarised  light  are  identical,  differ¬ 
ences  found  by  other  workers  (e.y.,  Bhagavantam  and 
Vcnkateswaran,  this  vol.,  275)  being  attributed  to 
impurities.  If  the  Raman  effect  is  dependent  on  tho 
variation  of  a  quantum  of  vibration  affecting  only  a 
local  linking  between  two  atoms  of  tho  molecule  (as 
distinct  from  thofour  linkings  of  the  asymmetric  carbon 
atom  involved  in  polarisation  phenomena),  then  the 
above  results  are  consistent  with  the  Curio  principle. 

J.  Grant. 

Splitting  of  the  frequency  of  light  scattered  by 
liquids  and  the  optical  anisotropy  of  molecules. 
E.  Gross  (Nature,  1930, 126,  603—604;  cf.  this  vol., 
1345). — Of  the  light  scattered  by  benzene  the  two 
lines  nearest  the  unmodified  line  are  strongly  polarised, 
but  the  outer  components  are  not  polarised.  In 
carbon  disulphide  and  chlorobenzene  the  outer 
components  are  almost  as  intense  as  the  inner,  but  with 
liquids  of  small  optical  anisotropy  such  as  water, 
alcohol,  and  ethyl  ether,  the  outer  components  have 
not  been  definitely  established.  The  existence  of 
outer  components  is  associated  with  depolarisation 
and  their  appearance  is  supposed  to  be  duo  to  the 
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diffraction  of  light  by  lattices  with  a  constant  less  than 
one  half  the  wave-length  of  the  incident  light. 

L.  S.  Theobald. 

Raman  effect  of  diatomic  molecules.  F. 
Rasetti  (Nuovo  Cim.,  1929,  6,  356 — 370;  Chcm. 
Zentr.,  1930,  i,  2057). — The  Raman  spectra  of  the 
mercury  line  2536  A.  in  hydrogen,  nitrogen,  oxygen, 
carbon  monoxide,  and  nitric  oxide  at  1 — 15  atm.  have 
been  photographed.  The  results  are  in  harmony  with 
quantum  mechanics,  and  the  moments  of  inertia  and 
oscillation  frequencies  have  been  determined. 

L.  S.  Theobald. 

Raman  effect  and  the  constitution  of  molecules. 
II.  B.  Trumpy  (Z.  Physik,  1930,  64,  777—780; 
cf.  this  vol.,  1091). — The  Raman  spectra  of  solutions 
in  water  of  the  sodium  salts  of  fumaric,  maleic, 
mesaconic,  and  citraconic  acids  were  determined. 
Lines  corresponding  with  frequency  displacements  of 
1405  and  1650  cm.-1  appear  in  both  the  cis-  and 
frans-isomerides,  and  may  be  ascribed  to  the  CIO 
linking.  Displacements  of  1447  and  2900  cm."1 
appear  in  the  salts  of  mesaconic  and  citraconic  acids, 
and  may  be  due  to  the  CH3  group.  The  1650  cm.-1 
line  has  a  greater  intensity  in  the  Irans-  than  in  tho 
cw-form,  but  no  other  characteristic  difference  between 
the  Raman  spectra  of  these  two  isomeric  forms  is 
apparent.  A.  B.  D.  Cassie. 

Raman  spectrum  of  certain  isomeric  sub¬ 
stances.  H.  Mlodzianovska  (Z.  Physik,  1930,  65, 
124 — 129). — Experiments  have  been  made  to  ascertain 
whether  ortho-,  mela-,  and  para-disubstituted  benzene 
derivatives  exhibit  characteristic  Raman  spectra.  It 
is  known  that  o-,  m-,  and  p-xylene  each  have  different 
Raman  spectra.  The  three  isomerides  of  dichloro¬ 
benzene,  nitrotoluene,  and  toluidine  were  examined.  It 
was  found  for  each  substance  that  some  Raman  lines 
appear  in  each  isomeride ;  that  some  lines  were  given 
by  two  isomerides  only,  and  in  the  same  substance 
such  lines  might  be  exhibited  by  tho  o-  and  m-,  the 
m-  and  p-,  or  the  o-  and  p-isomerides.  In  each  sub¬ 
stance  single  lines  characteristic  of  one  isomeride  were 
found.  The  origin  of  these  lines  is  discussed.  It 
follows  that  the  position  of  the  substituent  group 
exerts  an  influence  on  the  characteristic  vibration  of 
the  group.  W.  R.  Angus. 

Raman  effect  of  crystallised  and  dissolved 
sulphates  and  carbonates.  N.  Emberikos  (Z. 
Physik,  1930,  65,  266— 269).— The  Raman  effect  for 
a  number  of  sulphates  and  carbonates,  both  in  the 
solid  state  and  in  solution,  was  investigated  by  tho 
method  due  to  Gerlach  (cf.  this  vol.,  663).  The 
frequency  displacement  due  to  the  acid  radical  is  much 
smaller  for  the  substance  in  solution  than  for  the 
crystalline  solid.  For  crystals  containing  a  large 
quantity  of  water  of  crystallisation  the  value  for  the 
frequency  lies  considerably  closer  to  that  for  the  solu¬ 
tion,  as  has  already  been  observed  in  the  case  of 
nitrates.  The  fact  that  for  magnesium  sulphate 
crystals  the  value  for  the  frequency  is  lower  in 
the  crystal  than  in  a  2Ar-solution  can  probably  be 
explained  by  the  strong  tendency  to  hydration  dis¬ 
played  by  magnesium  ions.  For  magnesium  and 
lithium  sulphates  there  was  a  marked  difference  in 


displacement  with  different  concentrations.  A  rela¬ 
tionship  between  the  displacement  and  the  atomic 
number  of  the  cation,  such  as  holds  for  nitrates,  is 
doubtless  present  here.  The  sharpness  of  the  Raman 
lines  is  greater  the  less  water  is  contained  in  the 
crystal.  For  solutions  the  lines  were  fairly  diffuse. 

A.  J.  Mee. 

Raman  effect  in  crystals.  C.  Schaefer,  F. 
Matossi,  and  H.  Aderhold  (Z.  Physik,  1930,  65, 
289—318). — The  Raman  spectra  due  to  carbonates, 
nitrates,  chlorates,  and  bromates,  and  to  sulphates, 
selenates,  phosphates,  and  the  positive  NH4  radical 
were  determined  with  a  spectrometer  of  dispersion 
1  mm.  per  13  A.,  and  slit  width  0-03  mm.  Calcite 
gave  lines  corresponding  with  65, 35  5, 14, 9-2,  6-96,  and 
5-7  (i.  These  fit  the  infra-red  bands  assuming  the 
residual  ray  method  to  give  frequencies  greater  than 
the  proper  frequencies.  Tho  11  and  94  p  infra-red 
bands  do  not  appear.  A  5-7  p  Raman  displacement 
corresponds  with  a  combination  tone.  Aragonite 
appears  to  have  a  similar  Raman  spectrum .  Magnesite 
shows  tho  inactive  frequency,  9-2  p,  of  the  complex 
cation  diminished  with  an  increased  mass  of  anion. 
Ccrussite  verifies  this  rule,  and  gives  outer  frequencies 
56-5,  68-5,  85,  9S-5,  135,  and  169  p.  The  first  four 
displacements  correspond,  in  doublets,  with  the 
observed  residual  ray  wave-lengths.  Taking  the  in¬ 
active  frequency  as  thatof  least  symmetrical  elastic  dis¬ 
placement,  the  Raman  intensity  decreases  as  the  sym¬ 
metry  of  elastic  displacement  increases.  Sodium 
nitrate  gives  5-99,  7-, 2,  9-35,  13-75,  54,  and  105  p,  the 
inner  frequencies  being  displaced  towards  longer  wave¬ 
lengths  compared  with  the  carbonates.  Solutions  of 
nitric  acid  have  the  inner  frequencies  displaced  to¬ 
wards  longer  wave-lengths  compared  with  the  crystal. 
The  chlorate  group  gives  displacements  corresponding 
with  9-75, 10-15, 10-3, 10-7,  16,  20,  and  SO  p;  10-3  p  is 
the  first  harmonic  of  20-6  p ;  10-7  p  is  most  intense  and 
optically  inactive.  Sodium  bromato  gives  11-90, 
12-5  (inactive),  and  a  doublet  27  and  28  p;  cadmium 
bromate  gives  only  the  inactive  frequency  at  12-7  p. 
The  increase  in  wave-length  of  tho  natural  vibration  of 
the  cation  from  carbonate  to  chlorate,  and  to  bromate, 
and  from  sodium  to  cadmium  is  apparent. 

Barium  sulphate  shows  five  displacements  8-8, 
10-15,  15-6,  16-3,  and  21-7  p.  These  correspond  with 
infra-red  frequencies,  assuming  10-15  and  20-7  p — the 
most  intense  Raman  lines — to  be  the  optically  inactive 
frequencies  of  sulphates.  Barium  sulphate  shows  no 
outer  frequencies,  and  this  seems  characteristic  of  all 
sulphates  examined.  Lithium  potassium  sulphate 
gives  two  frequencies  corresponding  with  9  and  9-9  p. 
Gypsum,  copper  sulphate,  and  potash  alum  show  only 
inner  frequencies  and  the  water  frequency  equivalent 
to  2-9  p.  The  NH4  radical  shows  a  doublet  3-17  and 
3-30  p  equivalent  to  the  infra-red  band  at  3-24  p. 

A.  B.  D.  Cassie. 

Polarisation  of  Raman  radiation  in  crystals. 
C.  Schaefer,  F.  Matossi,  and  H.  Aderhold  (Z. 
Physik,  1930,  65,  319 — 329). — The  Raman  spectra 
from  calcite  and  sodium  nitrate,  and  their  dependence 
on  the  orientation  of  the  crystal  axis,  were  determined. 
The  degree  of  depolarisation  for  different  orientations 
of  the  crystal  axis  is  given.  Leontowitsch’s  theory 
might  fit  the  results  if  his  simplifying  assumption  of  a 
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symmetrical  tensor  system  is  modified.  Gypsum 
was  similarly  investigated.  The  water  bands  show- 
anomalous  changes  in  intensity  with  different  orient¬ 
ations  of  the  crystal  axis,  and  the  polarisation  of  the 
S04  vibrations  could  not  be  theoretically  interpreted. 

A.  B.  D.  Cassie. 

Scattering  of  light  in  aqueous  sodium  silicate 
solutions.  L.  L.  Burgess  and  Iv.  Krishnamurti 
(Trans.  Faraday  Soc.,  1930,  26,  574 — 577). — The 
intensity  of  light  scattered  by  filtered  solutions  of 
commercial  sodium  silicate  has  been  determined  for 
constant  (22/)  Si02  concentration  as  a  function  of  the 
molar  ratio  Si02/Na20.  At  ratios  up  to  2-5  the 
Tyndall  intensity  is  small  and  practically  constant, 
but  thereafter  the  intensity  increases  at  an  increasing 
rate.  Colloidal  complexes  are  formed  at  ratios 
exceeding  3,  and  at  higher  ratios  the  particles  become 
coarser  and  may  be  removed  by  filtration.  Silicic 
acid  sols  treated  with  sodium  hydroxide  remain  clear 
until  the  Si02/'Na.,0  ratio  exceeds  3-8,  when  the 
intensity  of  scattered  light  shows  a  marked  increase. 

H.  F.  Gillbe. 

Experiments  with  filters  in  the  (long-wave) 
infra-red.  H.  G.  Hirsekorn  (Ann.  Physik,  1930, 
[v],  6,  986 — 1000). — Films  of  sodium,  ammonium, 
potassium,  and  thallous  chloride  were  prepared  by 
allowing  the  vapours  of  these  substances  to  impinge 
on  a  very  thin  varnish  film  until  a  filter  was  obtained 
consisting  of  very  thickly  packed  particles  of  the  order 
of  magnitude  of  1  g.  The  transmissivity  of  these  thin 
films  has  been  determined  by  means  of  a  spectrometer 
with  a  copper  wire  grating  and  a  micro-radiometer. 
These  substances  function  as  selective  filters  through¬ 
out  the  spectral  range  40 — 140  g.  Each  of  them  shows 
a  region  of  absorption  the  breadth  of  which  increases 
in  the  order  sodium,  ammonium,  potassium,  thallous 
chloride.  The  transmission  curve  is  less  steep  on  the 
long- wave  side  of  the  absorption  region.  Potassium 
chloride  exhibits  three  absorption  maxima,  whilst  the 
other  substances  each  show  two  maxima.  The  re¬ 
flexion  spectrum  of  natural  rock  salt  was  examined, 
but  did  not  yield  results  which  explained  the  signific¬ 
ance  of  the  appearance  of  these  absorption  maxima. 
The  existence  of  a  complicated  interaction  between 
absorption,  reflexion,  and  scattering  effects  is  sug¬ 
gested  as  a  possible  explanation  of  the  observed 
peculiarities.  W.  R.  Angus. 

Reststrahlen  of  univalent  and  bivalent 
fluorides.  O.  Reinkober  and  M.  Bluth  (Ann. 
Physik,  1930,  [v],  6,  785- — 792). — The  wave-lengths  of 
tho  “  Reststrahlen  ”  of  some  univalent  and  bivalent 
fluorides  have  been  determined  using  the  reflexion 
method  with  grating  spectrometer.  W.  Good. 

Luminosity  in  the  gas  space  in  heterogeneous 
reactions.  W.  Frankenburger  and  W.  Zimmer¬ 
mans  (Z.  physikal.  Chem.,  1930,  B,  10,  238—240).— 
In  the  formation  of  lithium  nitride  by  passing  nitrogen 
over  gently  heated  lithium,  a  bluish-green  to  yellowish- 
green  luminosity  is  obtainedabove  thepieces  of  lithium, 
provided  that  a  very  small  quantity  of  oxygen  (a  few 
parts  per  1000)  is  introduced  into  the  nitrogen  stream. 
The  effect  is  increased  by  reduction  of  pressure,  or  by 
heating  the  lithium  electrically  in  a  molybdenum 
gauze  placed  in  the  middle  of  a  large  bulb.  When 


examined  spectrographically  the  light  gives  the  red 
and  sometimes  the  blue  lithium  line,  and  also  the 
yellow  sodium  line.  The  bluish-green  light  corre¬ 
sponds  with  a  band  spectrum  stretching  from  green  to 
violet.  Active  nitrogen  strengthens  the  red  lithium 
line  but  not  the  green.  The  luminosity  is  strongest 
while  a  considerable  excess  of  metallic  lithium  is  still 
present.  The  phenomenon  may  be  due  to  the  presence 
of  intermediate  active  substances,  such  as  atomic 
nitrogen,  excited  nitrogen  molecules,  LiN  or  similar 
molecules  in  an  excited  state,  which  cause  the  emission 
of  light  on  passage  to  the  normal  state  through 
collisions  of  the  second  kind  with  lithium  or  other 
molecules  capable  of  emission.  M.  S.  Burr. 

Continuous  (or  band)  fluorescence  emission 
spectrum  which  accompanies  change  of  colour’. 
W.  D.  Harkins  and  H.  E.  Bowers  (J.  Arner.  Chem. 
Soc.,  1930,  52,  4170 — 4172). — The  Raman  effect  has 
been  observed  by  means  of  the  mercury  arc  in  a-  and 
fS-bromobutanc,  a-bromo-p-methylpropane,  fbbromo- 
p-methylpropane,  a-  and  (3-bromopropane,  and  n-  and 
iso-amyl  bromide.  In  addition  to  lines  of  modified 
wave-length,  a  continuous  emission  spectrum  between 
4000  and  5800  A.  was  obtained  with  each  liquid, 
providing  the  exposure  was  sufficiently  prolonged. 
The  production  of  the  continuous  spectrum  (maxima 
at  4358 — 4916  and  5460 — 5769  A.)  was  always 
accompanied  by'  the  appearance  of  a  yellow  colour 
in  the  liquid  even  if  oxygen  were  excluded.  Under 
similar  conditions  methyl  alcohol,  but  not  ethyl 
alcohol,  when  saturated  with  ammonia  gave  analogous 
results.  The  pure  alcohols  did  not  exhibit  the 
phenomenon.  J.  G.  A.  Griffiths. 

Quenching  of  the  fluorescence  of  nitrogen 
dioxide.  W.  P.  Baxter  (J.  Amcr.  Chem.  Soc.,  1930, 
52,  3920—3927;  cf.  Norrish,  A.,  1929,  1022).— The 
intensity  of  the  fluorescence  emitted  by  nitrogen 
peroxide  at  pressures  between  0-001  and  18  mm.  when 
illuminated  with  light  of  >  4358  and  4047  A.  of  the 
mercury  arc  has  been  determined,  and  the  quenching 
of  the  fluorescence  byaddedgaseshasbeeninvestigated. 
Nitrogen  peroxide  itself  quenches  the  fluorescence, 
which  is  half  damped  in  the  pure  gas  at  0-02  mm.  The 
product  of  thesquarcof  the  effective  collision  diameter, 
cr,  and  the  life  of  the  excited  molecule,  t,  is  9-3  X  10‘21 
cm.2  sec.  and  hence,  if  t=10-7  sec.,  <j=30x  10"8  cm., 
which  is  ten  times  the  diameter  given  by  the  kinetic 
theory.  The  specific  quenching  effects  on  the 
fluorescence  of  added  carbon  dioxide,  nitrogen, 
oxygen,  and  hydrogen  arc,  respectively,  0-87  ,  0-29, 
0-24,  and  0-15  times  that  of  nitrogen  peroxide. 

J.  G.  A.  Griffiths. 

Fluorescence  of  cellulose  acetate,  cellulose 
nitrate,  and  gelatin  in  ultra-violet  light.  J.  G. 

McNally  and  W.  Vanselow  (J.  Amer.  Chem.  Soc., 
1930,  52,  3846 — 3856). — The  intensity  of  fluorescence 
excited  by  ultra-violet  light  (>.280 — 334  mix)  in  cellulose 
nitrate  films  decreases  as  the  films  are  dried  under 
increased  tension,  and  the  optical  properties  show 
parallel  changes.  The  fluorescences  of  cellulose  di-  and 
tri-acetate  films  are  similar  except  for  fight  of  wave¬ 
length  334  mil,  for  which  the  former  yields  lower 
intensities  than  tho  latter.  This  change  of  intensity 
is  closely  parallel  to  the  progressive  hydrolysis  of  the 
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triacetate  to  the  diaeetate.  The  results  indicate  that 
fluorescence  is  more  closely  related  to  degree  of 
acetylation  than  to  viscosity  in  acetone.  The 
fluorescence  of  acetone  solutions  of  cellulose  acetate 
in  365  mg  light  is  independent  of  viscosity,  and  that 
of  gelatin  sols  decreases  during  the  part  of  hydrolysis 
causing  a  change  of  micellar  magnitude,  and  increases 
later  owing  to  a  secondary  change. 

J.  G.  A.  Griffiths. 

Dielectric  constant  of  bromine  vapour.  A. 
Bramley  (J.  Franklin  Inst.,  1930,  210,  421—126).- 
From  earlier  work  (cf.  A.,  1926,  886 ;  1927,  293)  it  is 
deduced  that  the  values  of  the  dielectric  constant 
of  (gaseous)  bromine  for  the  lowest  P.D.  are  the 
most  accurate.  The  values  deduced  for  (D— l)x 
103  for  126  mm.  (Hg)  and  77°,  295  mm.  and  82°,  and 
144  mm.  and  120°  arc,  respectively,  8-5,  6-5,  and  11-1, 
whilst  that  for  low  pressure  and  28-5°  is  4-7  ±0*3.  It 
is  inferred  that  the  dielectric  constant  increases  with 
rise  of  temperature  and  decreases  with  pressure,  that 
the  electric  moment  of  the  molecules  is  greater  at  higher 
temperatures  (corresponding  with  higher  energy 
levels),  and  that  the  molecules  which  are  raised  to 
these  higher  levels  by  absorption  of  radiation  must 
lose  this  on  collision  with  other  molecules.  These 
deductions  are  in  conformity  with  those  of  Zahn  for 
acetic  acid  (cf.  this  vol.,  841).  C.  A.  Silberrad. 

Dielectric  constant  and  dipole  moment  of 
gaseous  hydrogen  cyanide.  K.  Fredenhagen 
and  F.  Masice  (Z.  physikal.  Chem.,  1930,  B,  10,  142 — 
148;  cf.  Werner,  A.,  1929,  1217). — The  dielectric 
constant  of  hydrogen  cyanide  vapour  between  30° 
and  200°  has  been  measured.  The  molecular  polaris- 
ationcalculated  from  the  results  fulfils  the  requirements 
of  Debye’s  equation  above  95°,  and  the  value  of 
2-1  Xl0~18  e.s.u.  is  deduced  for  the  dipole  moment. 
Lange’s  equation  (A.,  1925,  ii,  840)  yields  practically 
the  same  value.  R.  Cothill. 

Change  of  the  dielectric  constant  of  ethyl  ether 
with  temperature.  J.  Mazur  (Nature,  1930,  126, 
649). — The  dielectric  constant  of  ethyl  ether  increases 
with  a  fall  in  temperature  from  4T8  at  30-6°  to  12-39  at 
—105-4°.  At  this  point  a  sharp  break  occurs  and  the 
dielectric  constant  then  decreases  rapidly  to  a  mini¬ 
mum  at  the  m.  p.,  —117-2°,  after  which  a  slight 
increase  occurs.  Below  —118-9°,  the  values  are 
practically  constant  at  2-04.  L.  S.  Theobald. 

Dipole  moments  of  o-dihalogen  derivatives  of 
benzene.  E.  Bergmann,  L.  Engel,  and  S.  Sandor 
(Z.  physikal.  Chem.,  1930,  B,  10,  106— 120).— The 
dipole  moments  of  the  ten  o-dihalogen  derivatives  and 
the  four  monohalogen  derivatives  of  benzene  have 
been  obtained  from  measurements  of  the  dielectric 
constant  and  refractive  index  in  benzene  solution  at 
the  ordinary  temperature.  As  would  be  expected 
in  view  of  the  theory  previously  advanced  (this  vol., 
979),  the  “  ortho-efie ct  ”  is  most  marked  with  iodine 
as  substituent,  and  least  marked  with  fluorine.  The 
results  are,  however,  also  in  satisfactory  agreement 
with  Smallwood  and  Herzfeld’s  theory  {ibid.,  S41). 
It  is  pointed  out  that  X-ray  data  and  measurements  of 
dipole  moment  demonstrate  the  existence  of  distortion 
in  molecules  oven  as  simple  as  chloroform  and 
methylene  chloride.  R-  Cothill. 


Polar  properties  of  the  carboxyl  group  in  some 
aliphatic  acids  and  in  benzoic  acid.  (Dipole 
moment,  association,  solubility,  and  electro¬ 
chemical  behaviour.)  G.  Briegleb  (Z.  physikal. 
Chem.,  1930,  B,  10,  205— 237).— The  dipole  moments 
of  formic,  acetic,  propionic,  butyric,  isovaleric,  and 
benzoic  acids  in  benzene  solution  have  been  deter¬ 
mined  by  Wolf’s  method  (A.,  1929,  244;  this  vol., 
523).  A  consideration  of  molar  polarisation  measure¬ 
ments,  mol.  wt.  and  vapour  density  determinations, 
and  measurements  of  the  distribution  between  carbon 
tetrachloride  and  water  indicates  that  complete  dis¬ 
sociation  of  the  fatty  acids  to  simple  molecules  is  not 
reached  in  infinitely  dilute  solutions  and  that  the  pro¬ 
portion  of  simple  molecules  diminishes  with  increasing 
mol.  wt.  Further,  dipole  association  between  mole¬ 
cules  of  the  same  kind  results  in  the  formation  not  only 
of  definite  binary  and  ternary  complexes,  but  also  of  a 
series  of  mixed  complex  or  dipole  solvates  corre¬ 
sponding  with  ion  solvates.  Measurements  of  the  dipole 
moment  by  the  method  of  dilute  solutions  gives  only 
the  moment  of  double  molecules.  In  the  fatty  acid 
series  the  moment  falls  from  formic  to  acetic  acid 
and  then  remains  practically  constant.  The  molar 
polarisation  of  the  loner  members  of  the  series  is  much 
more  influenced  by  concentration  than  is  that  of 
the  higher  members,  and  calculation  of  the  effective 
radius  of  dipole  action  indicates  an  increasing  steric 
screening  of  the  moments  with  increasing  length  of 
chain.  The  moment  of  the  simple  molecules  might  be 
determined  from  measurements  on  the  esters. 

By  adding  water  to  the  solutions  a  strengthening  of 
the  dipole  field  ensues,  but  the  effect  diminishes  with 
increasing  mol.  wt.  of  the  acid.  Determinations  have 
been  made  of  the  solubility  of  water  in  the  acid  benzene 
solutions.  M.  S.  Burr. 

Natural  optical  activity  of  liquids.  H.  Volk- 
mann  (Z.  physikal.  Chem.,  1930,  B,  10,  161—188),— 
The  Born-Gans  theory  of  natural  optical  activity  has 
been  further  confirmed  (cf.  A.,  1929,  743)  by  rotation 
measurements  in  solutions  of  d-limonene  in  solvents 
in  which  the  active  molecule,  as  indicated  by  measure¬ 
ments  of  the  dipole  moment  and  of  the  shift  in  the 
ultra-violet  absorption  lines,  is  only  slightly  deformed. 
Measurements  of  rotation  in  solutions  of  menthone 
and  camphor,  substances  with  a  large  dipole  moment, 
indicate  deviations  from  the  theory.  These  are 
attributed  to  the  influence  of  intermolecular  forces, 
but  in  all  cases  the  deviations  are  larger  than  observed 
in  refraction  measurements.  This  is  ascribed  to  a 
stronger  influence  or  rotation  of  the  weak  specific 
vibrations  in  the  long-wave  ultra-violet,  as  is  evident 
from  the  calculation  of  the  optical  centre  of  gravity 
of  the  separate  wave-lengths  for  rotation  and  refrac¬ 
tion.  Further,  since  the  asymmetry  of  the  molecule 
is  of  primary  importance  for  rotation,  the  latter  must 
be  more  sensitive  than  rcfractiontoexternal  influences. 
On  the  assumption  that  the  rotation  of  menthone  in 
dilute  heptane  solution  approaches  most  closely  to 
that  of  the  free  menthone  molecule,  there  appears  to 
be  a  marked  similarity  between  the  variations  in 
magnitude  and  direction,  with  concentration  of  solu¬ 
tion  and  character  of  solvent,  of  rotation  and  spectro¬ 
scopic  absorption.  Agreement  with  the  Born-Gans 
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theory,  when  solvent  and  solute  have  the  same 
moment  and  similar  polar  groups,  is  probably  due  to 
the  action  of  similar  electric  fields.  The  marked 
influence  of  acid  solvents  on  rotation  may  be  due  to  the 
strong  electric  fields  of  the  ions,  and  the  formation  of 
more  or  less  stable  solvates  may  occur. 

M.  S.  Burr. 


Co-ordination  value  of  multivalent  negative 
radicals.  P.  Pfeiffer  (Z.  anorg.  Chcm.,  1930, 
192,  366 — 368). — Theoretical.  In  certain  com¬ 

plex  compounds  it  is  difficult  to  explain  the  presence 
of  bivalent  acid  radicals,  except  by  assigning  the 
co-ordination  valency  1  to  the  latter,  e.g.,  in 
[(H3N)5Co(C204)]X.  It  is  suggested  that  this  difficulty 
mav  be  overcome  by  adopting  the  betaine  formula 
(A.;  1928,  1132)  and  writing  ++[(H3N)5Co(C204)-]X-. 
Thus  in  the  singly-charged  state  the  bivalent  acid 
radical  has  a  co-ordination  value  1  and  in  the  uncharged 
state  a  value  2  as  in  the  compound  f(H3N)4Co(C204)]X. 
If  doubly  charged,  its  co-ordination  value  must  be 
zero.  M.  S.  Burr. 


Heat  of  formation  and  electronic  properties 
of  atoms.  It.  D.  Kleeman  (Z.  anorg.  Chcm.,  1930, 
193,  106 — 112). — Theoretical.  By  considering  the 
energy  changes  consequent  on  the  changes  of  the  dis¬ 
tances  between  the  electrons  and  their  nuclei  which 
occur  when  two  atoms  combine,  a  quantitative  treat¬ 
ment  of  the  heat  of  formation  of  a  chemical  compound 
is  given.  The  changes  of  heat  tone  with  variation  of 
atomic  and  molecular  concentration,  and  the  heat  of 
formation  at  infinitely  small  molecular  concentration, 
are  discussed.  H.  E.  Gillbe. 

Problem  and  results  of  the  newer  investig¬ 
ations  of  free  radicals.  K.  Ziegler  (Z.  angew. 
Chem.,  1930,  43,  915 — 919).— The  manifold  influences 
which  determine  whether  any  particular  substance 
shall  be  strongly  or  weakly  dissociated  are  discussed. 
The  principal  arc  the  energy  of  activation  of  ethane, 
and  radical  and  stcric  factors.  J.  W.  Smith. 

Determination  of  structure  from  characteristic 
acoustic  oscillations.  A.  Meissner  (Z.  Physik, 
1930,  65,  145 — 157). — By  applying  a  high-frequency 
electric  field  perpendicular  to  one  of  the  electric  axes  in 
quartz  it  is  found  that  there  are  two  frequencies,  of  the 
ratio  1  :  1-4,  which  excite  resonance  in  the  quartz.  It 
is  possible  to  find  the  positions  of  the  lattice  planes  by 
this  method.  An  approximately  cubic  structure  for 
silicon  was  derived.  The  position  of  the  oxygen 
atoms  was  derived  by  a  consideration  of  the  polarity 
of  the  elementary  cells  and  of  the  size  of  the  lattice 
structure.  The  elementary  cell,  the  smallest  geo¬ 
metrical  unit  in  the  quartz  which  still  preserves  the 
symmetry  of  the  macroscopic  crystal,  contains  three 
Si02  “  molecules  ”  lying  in  different  planes,  and  three 
dipoles  are  present,  of  which  the  positions  and  the 
Unkings  give  to  quartz  its  physical  properties.  The 
results  arc  compared  with  those  obtained  by  the  X- 
rav  method.  Both  methods  lead  to  the  same  results. 
The  method  may  be  used  for  other  crystals. 

A.  J.  Mee. 

Constitution  of  borates.  E.  L.  Hahn  (Z.  anorg. 
Chem.,  1930,  193,  316—320;  cf.  Wiberg,  this  vol., 
1096) . — Theoretical.  Simple  borates,  polyborates,  and 


complex  borates  can  be  satisfactorily  represented  by 
constitutional  formulas  similar  to  those  proposed  by 
Menzel  (A.,  1927,  1043).  Boric  acid  in  solution  be¬ 
haves  invariably  as  a  monobasic  acid,  to  which  is 
assigned  the  formula  [B(OH)4]H,  and  the  more  com¬ 
plex  borates  can  be  similarly  represented.  For  mu  1® 
of  acids  corresponding  with  the  know'll  borates  are 
given.  F.  L.  Usher. 

Molecular  diameters  of  nitrogen  pentoxide. 

L.  S.  Kassel  (J.  Amer.  Chem.  Soc.,  1930,  52,  3972).— 
Eyring  and  Van  Valkenburgh’s  result  (this  vol.,  1105) 
is  discussed  in  relation  to  theories  of  the  unimolccular 
decomposition  of  the  gas.  J.  G.  A.  Griffiths. 

Precision  measurements  in  the  soft  A'-ray 
region.  M.  Soderman  (Phil.  Mag.,  1930,  [viii], 
10.  600 — 616). — Various  attempts  during  the  last 
10  years  to  join  the  ultra-violet  and  soft  X-ray  regions 
are  examined  and  discussed.  Using  improved  ap¬ 
paratus,  results  previously  reported  (cf.  A.,  1929,  3G6) 
of  the  investigation  of  the  K  series  of  light  elements 
have  been  revised  with  increased  accuracy  with  the 
help  of  gratings  for  each  group  of  elements  under 
examination,  and  giving  different  dispersions  for  the 
various  groups.  Wave-lengths  calculated  from  differ¬ 
ent  orders  and  different  plates  are  tabulated.  The 
mean  errors  of  the  values  obtained  vary  from  0  02  to 
0-15%.  N.  M.  Bligh. 

Standard  ionisation  chamber,  L.  S.  Taylor 
and  G.  Singer  (Bur.  Stand.  J.  lies.,  1930,  5,  507— 
516).— A  modification  of  the  open-air  parallel-plate 
ionisation  chamber  is  described.  Narrow  guard- 
plates  arc  supplemented  by  a  system  of  ten  guard- 
wires  across  the  ends  of  the  chamber.  Direct  com¬ 
parisons  between  this  chamber  and  a  primary 
standard  are  given  and  show  that  the  Rontgort  can 
be  reproduced  by  the  former  with  the  same  accuracy 
as  the  primary  standard.  W.  E.  Downey. 

Absorption  measurements  of  the  X-ray  general 
radiation.  L.  S.  Taylor  (Bur.  Stand.  J.  Res., 
1930,  5,  517 — 538).— Copper  absorption  curves  for 
heterogeneous  X-rays  have  been  obtained  using  a 
standard  and  tw'o  thimble  ionisation  chambers.  On 
the  basis  of  tlio  effective  wave-length  determinations  it 
is  found  that,  contrary  to  the  accepted  views,  the 
greater  part  of  the  highly  filtered  energy  is  not 
concentrated  in  the  tungsten  X-lines. 

W.  E.  Downey. 

Reflexion  of  X-rays  at  cleavage  plane  of 
crystals.  IV.  Complete  spectral  diagrams. 
H.  Seemann  (Ann.  Physik,  1930,  [v],  6,  793—824).- 
The  evaluation  of  X-ray  spectral  diagrams  for  an 
unknown  asymmetrical  orientation  of  the  crystal  in 
rotating-crystal  methods  is  treated  at  length. 

W.  Good. 

Dependence  of  width  and  intensity  of  Debye  lines 
and  rings  on  dimensions  of  X-ray  source  etc. 

M.  A.  Bredig  (Z.  Physik,  1930,  65,  430).— Polemical 
against  Bussc  (this  vol.,  1240).  A.  B.  D.  Cassie. 

X-Ray  diffraction  study  of  the  series  calcite- 
rhodochrosite.  P.  Krieger  (Amer.  Min.,  1930, 
15,  23 — -29). — Values  of  n  and  d  for  manganocalcite 
increased  proportionally  to  the  percentage  of  man¬ 
ganous  carbonate ;  the  length  of  the  edge  of  the  unit 
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rhomboliedron  decreases  from  calcitc  to  rhodo- 
chrositc.  Chemical  Abstracts. 

A'-Ray  investigation  of  the  system  sulphur- 
selenium.  I.  Rhombic  mixed  crystals  of  sul¬ 
phur  and  selenium.  F.  Halla  and  F.  X.  Bosch 
(Z.  physikal.  Chein.,  1930,  B.  10,  149 — 156). — The 
densities,  facial  angles,  axial  ratios,  and  spacing  of  the 
(111)  planes  in  rhombic  mixed  crystals  of  sulphur 
with  up  to  7%  selenium  have  been  determined.  All 
the  linear  lattice  dimensions  are  increased  similarly 
on  the  introduction  of  selenium,  pointing  to  a  statistical 
distribution  within  the  crystal,  and  the  sulphur  is 
activated .  *  R.  Cuthill. 

X-Ray  investigations  on  the  modifications  of 
manganese.  E.  Ohman  (Svensk  Kem.  Tidskr., 
1930,  42,  210 — 216). — A  review  of  recent  work  on  the 
structure  of  the  different  modifications  of  manganese. 
The  a-form  is  stable  at  ordinary  temperatures;  this 
changes  to  (3-manganese  at  742°,  and  to  y-mangancse 
at  1191°,  the  rate  of  conversion  being  appreciably 
retarded  by  the  presence  of  impurities.  Technical 
manganese  consequently  often  consists  of  a  mixture 
of  the  a-  and  ^-modifications,  or  occasionally  of  the 
,3-modification  alone,  but  the  y-form  is  never  present. 

IT.  F.  Harwood. 

X-Ray  study  of  some  tungsten  magnet  steel 
residues.  W.  A.  Wood  (Phil.  Mag.,  1930,  [viii], 
10,  659 — 667). — The  carbide  constituents  of  20 
tungsten  magnetic  steels  were  identified  from  the 
X-ray  spectra  of  the  residues,  using  the  iron  Ka. 
radiation.  The  steels  contained  W  6,  G  0-72,  Ni  0-19, 
Mn  0-28,  Si  0-14,  S  0  023,  P  0-027%.  The  carbides 
were  identified  by  the  fact  that  variations  in  heat 
treatment  of  the  steels  resulted  in  large  differences  in 
the  distribution  of  intensity  among  the  lines  of  the 
spectra  without  alteration  in  their  position.  Tungsten 
carbide,  the  mixed  carbide  Fe.,W2C,  and  a  compound 
probably  due  to  the  silicon  content  were  found,  but 
no  cementite.  The  tungsten  carbide  spacings  were 
slightly  smaller  than  normal,  indicating  that  in  this, 
as  well  as  in  the  mixed  carbide,  atomic  replacement 
occurs.  Chemical  analysis  of  the  residues  as  an 
indication  of  steel  constituents  was  of  doubtful  value. 

X.  M.  Bligii. 

Loosening  of  the  [crystal]  lattice  and  reactivity 
in  the  solid  state.  J.  A.  TIedyall  (Z.  Elektrochem., 
1930,  36,  853—801 ;  cf.  this  vol.,  559).— The  various 
ways  in  which  the  structural  units  of  a  crystal  lattice 
may  be  rendered  more  mobile  arc  discussed,  and 
attention  is  especially  directed  to  the  loosening 
produced  by  the  introduction  of  small  quantities  of  a 
foreign  substance  which  can  form  mixed  crystals 
with  the  material  under  consideration.  The  reaction 
between  barium  oxide  and  lead  chloride  especially 
has  been  studied  at  temperatures  at  least  140°  below 
the  m.  p.  of  the  most  fusible  constituent  of  the  reaction 
mixture.  At  the  temperatures  used  (228 — 298°)  the 
amounts  of  lead  chloride  transformed  in  a  given  time 
were  considerably  (20 — 100%)  greater  when  the  lead 
chloride  contained  initially  0-1%  of  barium  chloride. 
This  result  is  ascribed  to  the  loosening  of  the  lead 
chloride  lattice  by  barium  chloride,  an  interpretation 
which  is  in  harmony  with  the  marked  increase  in  the 
5  G 


electrolytic  conductivity  of  solid  lead  chloride  caused 
by  the  presence  of  small  proportions  of  other  chlorides. 

F.  L.  Usher. 

Crystal  structure  in  the  system  copper-bis¬ 
muth.  W.  F.  Eiiret  and  R.  D.  Fine  (Phil.  Mag.. 
1930,  [viii],  10,  551—559;  cf.  Bernal,  A.,  1929,  9S7; 
Hanson  and  Ford,  B.,  1927,  280). — The  structure  of 
alloys  of  bismuth  and  copper,  covering  the  whole 
•range,  was  examined  by  powder  photograms.  All  the 
alloys  were  heterogeneous,  and  showed  the  super¬ 
imposed  diffraction  patterns  of  copper  and  bismuth; 
the  lattices  of  each  metal  remain  unchanged  in  the 
alloys,  indicating  low  mutual  solubility.  The  lattice 
constant  of  the  face-centred  unit  cube  of  copper  was 
redetermined,  a0  3-607 4:0-004  A.  Using  rhombo- 
hcdral  reference  axes,  mutually  inclined  at  57°  16', 
the  length  of  the  edge  of  the  elementary  rhomboliedron 
of  bismuth  was  found  to  be  4-749-1-0-005  A. 

N.  M.  Bligii. 

Lattice  distortion  at  slip  planes  ;  X-ray  ex¬ 
amination  of  rock  salt.  W.  Berg  (Wiss.  Veroff. 
Siemens -Ivonz.,  1930,  9,  119 — 143). — Simple  reflexion 
of  X-rays  from  the  surface  of  a  crystal  is  used  to 
examine  the  nature  of  the  surface  layer.  From  the 
character  of  the  pattern  it  is  concluded  that  lattice 
distortion  takes  place  at  slip  planes. 

W.  E.  Downey. 

Crystal  forms  of  single  crystals  of  copper.  I. 
Crystals  produced  by  stress-annealing  method. 
II.  Crystals  deposited  on  the  surface  of  a  single- 
crystal  plate  by  electrolysis.  S.  Takeyama 
(Mem.  Colt.  Sei.  Kyoto,  1930,  A,  13,  353—362,  363— 
367). — I.  The  outer  forms  of  single  crystals  of  copper 
prepared  by  the  stress-annealing  method  have  been 
studied.  The  crystalline  faces  developed  by  etching 
depend  on  the  method  of  etching. 

II.  An  attempt  has  been  made  to  cause  single 
crystals  of  copper  to  grow  by  electro-deposition.  In 
favourable  conditions  the  copper  first  deposited  has 
the  same  orientation  as  the  mother  crystal,  but  when 
the  deposit  has  become  about  0-5  mm.  thick  subse¬ 
quent  deposition  occurs  as  micro-crystals  of  more  or 
less  random  orientation.  R.  Cuthill. 

Laue  photographs  of  iridescent  crystals  of 
potassium  chlorate.  S.  C.  Sirkar  (Indian  J. 
Physics,  1930,  5,  337 — 343). — Laue  patterns  from  the 
(001)  planes  of  a  single  crystal  of  potassium  chlorate 
and  of  the  same  crystal  heated  almost  to  the  m.  p.  and 
then  cooled  were  compared.  Each  of  a  particular 
group  of  spots  in  the  Laue  diagram  of  the  ordinary 
crystal  appeared  as  two  and  sometimes  as  three  spots 
in  the  case  of  the  heat-treated  crystal.  The  pattern 
given  by  the  latter  was  identical  with  that  given  by 
a  coloured  crystal  of  potassium  chlorate  and  a  thick 
twinned  crystal.  It  is  shown  from  a  study  of  the 
X-ray  diagrams  that  on  heating  a  single  crystal  of 
potassium  chlorate,  twinned  strata,  almost  parallel  to 
each  other,  are  produced  and  that  these  strata  are 
also  present  in  the  coloured  crystals.  W.  Good. 

Structure  of  aluminium  chloride.  V.  E. 
Laschkarev  (Z.  anorg.  Chem.,  1930, 193, 270—276). — 
The  unit  cell  is  hexagonal  rhombohedral,  a  3-4754- 
0-007  A.;  cla  2-45±0-01 ;  space -group  D?d\  A,^. 
2-47 ;  doi,,.  2-44.  F.  L.  Usher. 
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Crystal  forms  of  monobasic  fatty  acids.  Y. 
Tanaka,  R.  Kobayashi,  and  K.  Shimizu  (J.  Soc. 
Chem.  Ind.  Japan,  1930,  33,  304 — 365b). — The  funda¬ 
mental  crystal  of  stearic,  palmitic,  and  myristic  acids 
is  rhombic,  the  adjacent  angles  being  70^1°  and 
110^1°,  and  it  exhibits  double  refraction  and  parallel 
extinction.  The  crystals  are  orthorhombic,  but  the 
oblong  and  needle  forms  are  produced  by  excessive 
growth  in  a  direction  parallel  to  one  side,  and  not  in 
the  direction  of  the  angles,  as  with  paraffin.  The 
concentration  range  over  which  the  fundamental 
rhombic  crystallisation  takes  place  has  been  deter¬ 
mined  for  the  fatty  acids,  and  agrees  with  the 
theoretical  considerations  derived  previously  from 
observation  of  the  crystallisation  of  paraffin. 

H.  F.  Gillbe. 

X-Ray  diffraction  in  liquids.  III.  Influence 
of  temperature.  S.  Tanaka  and  A.  Tsuji  (Mem. 
Coll.  Sci.  Kyoto,  1930,  A,  13,  337—342 ;  cf.  this  vol., 
672). — An  investigation  of  the  effect  of  temperature 
on  the  diffraction  of  X-rays  by  various  organic  liquids 
has  shown  that  as  the  temperature  rises  the  diffraction 
ring  of  the  X-ray  diagram  diminishes  in  radius, 
becoming  at  the  same  time  broader  and  more  diffuse 
at  the  edges ;  the  inner  scattering  increases,  and  the 
diffracted  X-rays  decrease  in  intensity. 

R.  CUTHILL. 

X-Ray  study  of  natural  and  fossil  resins.  C. 
Mauadevan  (Indian  J.  Physics,  1930,  5,  345 — 357). — 
The  two  classes  of  resin  show  no  distinct  difference  in 
their  X-ray  patterns.  Observed  variations  in  the 
intensity  of  the  diffraction  halo  arc  correlated  with  the 
physical  characteristics  of  the  resins.  W.  Good. 

Thickness  of  oxide  film  producing  temper 
colour  on  iron.  M.  Ivueoda  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1930, 14,  145 — 152). — Interference 
measurements  showed  that  a  thickness  of  40-5  mg 
is  removed  on  slightly  polishing  the  tarnished  blue 
surface  of  mild  steel  until  the  yellowish-brown  temper 
colour  appears.  The  refractive  index  of  the  tarnish 
film  is  1-99  for  the  mean  between  A  450  mg  and  A  630  m(x.. 

S.  K.  Tweedy. 

Electrical  resistance  of  nickel  and  permalloy 
wires  as  affected  by  longitudinal  magnetisation 
and  tension.  Electrical  resistance  and  magneto¬ 
striction.  L.  W.  McKeehan  (Physical  Rev.,  1930, 
[ii],  36,  948—977;  cf.  A.,  1926,  891).— Available 
data  for  nickel  and  alloys  rich  in  nickel  indicate 
abnormal  changes  in  the  resistance  of  ferromagnetic 
as  compared  with  non-ferromagnetic  metals  in 
magnetic  fields  and  under  mechanical  stresses.  Simple 
eases  of  these  effects  were  investigated  in  45 — 90% 
nickel  permalloys,  and  indicate  a  common  origin  in 
the  orientation  of  atomic  magnetic  axes  associated  in 
each  atom  with  mechanical  asymmetry.  The  con¬ 
nexion  between  these  resistance  effects  and  magneto¬ 
striction,  the  kinds  of  re-orientation  involved  in 
magnetising,  and  the  relative  importance  of  intra- 
atomic  and  inter-atomic  magnetic  fields  are  discussed. 

N.  M.  Bligh. 

Variation  with  field  strength  of  back  E.M.F. 
and  of  true  conductivity  in  ion  crystals.  O. 
Bkran  and  F.  Quittner  (Z.  Physik,  1930,  64,  760 — 
776). — If  a  specimen  of  a  material  which  exhibits 


dielectric  absorption  is  allowed  to  attain  a  steady 
state  due  to  the  electric  field  between  two  electrodes 
arranged  at  opposite  faces  of  the  specimen,  and  if 
then  these  electrodes  are  short-circuited,  the  back 
E.M.F.  of  dielectric  polarisation  may  be  defined  aa 
the  initial  value  of  the  ratio  of  the  current  that  then 
flow's,  to  the  true  conductivity  of  the  material.  This 
E.M.F.  has  been  measured  by  an  electrometer  method, 
using  a  Helmholtz  pendulum  contact  maker,  from 
0-5 X  1(H  to  6-Ox  10-3  sec.  after  the  cessation  of  the 
polarising  field,  during  which  period  it  is  sensibly 
constant.  If  Fj  is  the  value  of  this  E.M.F.  corre¬ 
sponding  with  a  steady  state  characterised  by  a 
current  I  and  arising  from  an  electrode  P.D. 
V,  then  the  true  conductivity  of  the  specimen 
is  given  by  p=/(F— Fj).  Data  are  given  for  the 
variation  of  Ft  and  p  for  polarising  fields  E  in  the 
range  4 — 34  kilovolts  cm.-1,  and  in  the  temperature 
range  110 — 300°.  The  results  show  that  (dV^dEjr  is 
relatively  small  and  negative,  ( dVJdT)/ >•  is  large  and 
negative,  and  (dP/dE)r  and  ( dPjdT)r.  are  both  posi- 
tive  ;  they  are  held  to  sustain  Smckal’s  theories  of  the 
mechanism  of  conduction  in  such  crystalline  materials 
as  those  examined,  namely,  artificial  and  natural  rock 
salt  and  sylvine.  R.  W.  Lunt. 

Dielectric  breakdown  in  crystals.  (Miss)  L. 
Inge  and  A.  Walter  (Z.  Physik,  1930,  64,  830— 
844). — The  mechanism  of  dielectric  breakdown  in 
crystalline  substances  has  been  examined  by  photo¬ 
graphing  the  light  emitted  in  the  regions  of  local 
breakdown  when  such  materials  are  placed  in  an 
electric  field  of  sufficient  intensity  between  point 
and  plane  electrodes  immersed  in  insulating  oil. 
Impulse  discharges  of  a  duration  of  3  X  10'8  sec.  were 
used.  Rock  salt,  Iceland  spar,  aragonite,  fluorspar, 
barytes,  beryl,  and  sylvine  were  investigated.  The 
breakdown  appears  to  take  place  at  a  single  point 
w-ithin  the  crystal  initially  and  then  bifurcates  in 
directions  which  arc  related  to  the  crystal  structure 
of  the  material  and  to  the  direction  of  the  electric 
field.  R.  W.  Lunt. 

Cross-sectional  resistance  of  the  oxide  layer 
of  hot  cathodes.  J.  ICroczek  and  E.  Lubcke 
(Wiss.  Veroff.  Siemens -Konz.,  1930,  9,  252 — 261). — 
The  resistance  of  the  oxide  layer  has  been  measured 
by  the  heating  corresponding  with  the  cooling  effect 
due  to  emission.  W.  E.  Downey. 

Variation  of  magnetic  resistance  and  the  Hall 
effect  of  cuprous  oxide  with  and  without  exposure 
to  light.  O.  von  Auwers  (Wiss.  Veroff.  Siemens- 
Konz.,  1930,  9,  294 — 299). — The  influence  of  light  on 
the  Hall  effect  of  cuprous  oxide  is  very  small,  but  the 
effect  itself  is  great.  The  variation  of  resistance  in 
a  magnetic  field  is  very  small,  but  the  influence  of  light 
on  the  variation  is  very  great.  W.  E.  Downey. 

Electrical  and  optical  properties  of  semi¬ 
conductors.  III.  Electrical  determinations  with 
cuprous  oxide.  W.  Vogt  (Ann.  Physik,  1930,  [v], 
7,  1S3 — 204). — Experiments  were  carried  out  with 
cuprous  oxide,  which  is  a  semi-conductor  (/.«.,  a 
substance  which  conducts  feebly,  and  is  thus  in  the 
transition  stage  between  conductors  and  insulators), 
to  determine  its  conductivity,  Hall  constant,  thermo¬ 
electric  force,  and  heat  conductivity  within  the 
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range  —70°  to  70°.  Tlic  numerical  values  of  the 
conductivity  and  Hall  constant  are  tabulated,  together 
with  the  dissociation  work  e,  and  the  maximum 
electron  number  The  effect  of  temperature  on 
the  free  wave-length  and  on  the  thermoelectric  force 
is  given.  A.  J.  Mee. 

Influence  of  adsorbed  gas  on  the  high-frequency 
resistance  of  platinum  wires.  H.  Dobrets- 
beeger  (Z.  Physik,  1930,  65,  33-1— 357).— The 
electrical  conductivity  of  platinum  wires  at  the 
frequency  To  X  10~7  has  been  measured  with  reference 
to  the  gas  adsorbed  on  the  wire.  The  effects  due  to 
I  water  vapour,  hydrogen,  air,  oxygen,  nitrogen,  and 
carbon  dioxide  were  examined.  The  results  shoiv 
that  a  de-gassed  platinum  wire  increases  in  resistance 
due  to  the  adsorption  of  gases  and  the  resistance 
attains  its  original  value  when  the  gas  is  removed 
from  the  wire.  Tho  phenomenon  is  particularly 
marked  in  the  ease  of  hydrogen,  for  which  it  is  possible 
to  detect  extremely  small  amounts  of  adsorption. 

R.  W.  Lunt. 

Activation  and  adsorption  of  rare  gases  by 
palladium  (argon,  neon,  helium).  M.  E.  Klar- 
Man  (Z.  Physik,  1930,  65,  358 — 384). — The  adsorption 
of  argon,  neon,  and  helium  on  palladium  has  been 
investigated  by  measuring  the  resistance  of  palladium 
strips  before  and  after  adsorption.  The  results  show 
that  although  untreated  palladium  surfaces  do  not 
adsorb,  after  “  activation  ”  consisting  of  various 
forms  of  heat  treatment  and  ionic  bombardment  the 
adsorption  is  very  marked,  argon  and  neon  being 
adsorbed,  respectively,  to  the  extent  of  319  and  446 
times  the  volume  of  the  metal.  Helium  shows  an 
appreciable  adsorption,  but  it  has  not  yet  been  possible 
to  examine  this  quantitatively.  R.  W.  Lunt. 

Electrical  conductivity  of  nickel  and  steel  in 
nitrogen  and  hydrogen  atmospheres  at  high 
pressures.  T.  Skutta  (Z.  Physik,  1930,  65,  385 — 
403). — The  variation  of  the  electrical  conductivity 
of  nickel  and  of  steel  in  nitrogen  and  hydrogen  has 
been  examined  in  the  pressure  range  1 — 30  atm.  The 
metal  is  first  activated  by  repeated  gas  adsorption 
and  de-gassing;  it  is  then  found  that  the  resistance 
of  steel  and  nickel  increases  in  hydrogen  and  nitrogen 
atmospheres.  In  a  hydrogen  atmosphere  a  stable 
solution  is  formed  v'ith  steel  and  an  unstable  one  with 
nickel.  R.  W.  Lunt. 

Ferromagnetism  and  electrical  properties. 
I.  Resistance,  magnetic  change  of  resistance, 
and  true  magnetisation  at  the  Curie  point. 
W.  Gerlach  and  K.  Schneiderhan  (Ann.  Physik, 
1930,  [v],  6,  772 — 784).— Systematic  measurements 
of  the  resistance  of  nickel  in  magnetic  fields  and  at 
various  temperatures  hi  the  immediate  neighbourhood 
of  the  Curie  point  have  been  made  with  the  view  of 
increasing  the  trustworthiness  and  tho  interpretation 
of  results  showing  the  dependence  of  resistance  on  field 
strength  and  temperature.  W.  Good. 

Magnetic  properties  of  metals.  F.  Bitter 
(Physical  Rev.,  1930,  [ii],  36,  978— 983).— Divergent 
values  of  the  susceptibility  of  metals  are  attributed  to 
structural  variations  as  wrell  as  to  impurities.  The 
effect  of  annealing  and  drawing  is  illustrated  for 
copper  and  silver.  It  is  suggested  that  partly  bound 


electrons,  as  well  as  the  Pauli  paramagnetism  of  the 
free  electrons  and  the  diamagnetism  of  the  ions,  should 
be  taken  into  consideration  to  explain  the  suscepti¬ 
bility  of  the  alkali  metals.  N.  M.  Bligh. 

Free  electrons  and  ferromagnetism.  E.  C. 
Stoner  (Proc.  Leeds  Phil.  Soc.,  1930,  2,  50—55). — 
Theoretical.  The  probability  of  ferromagnetism  being 
due  to  free  electrons  or  the  electron  gas  of  Sommer- 
fold’s  theory  is  considered.  On  this  view  the  Curie 
temperature  would  have  a  minimum  value  many 
times  the  observed  value.  Ferromagnetism  is  attri¬ 
buted,  not  to  free  electrons,  but  to  Heisenberg’s 
interchange  interaction  electrons.  If  the  “  magnetic  ” 
electrons  are  the  same  as  the  conduction  electrons,  as 
indicated  by  Dorfman’s  experiments  (cf.  A.,  1929, 
751),  conductivity  may  be  due  to  interchange  electrons. 
The  relation  of  this  view'  to  the  theory  of  magnetic 
and  electric  properties  of  metals  is  discussed. 

N.  M.  Bligh. 

Interchange  interaction  theory  of  ferromagnet¬ 
ism.  E.  C.  Stoner  (Proc.  Leeds  Phil.  Soc.,  1930, 
2,  56 — 60;  cf.  preceding  abstract). — Theoretical. 
The  atoms  in  a  crystal  are  considered  as  separate 
systems  interacting  with  neighbouring  atoms,  as 
opposed  to  Heisenberg’s  consideration  of  tho  w'hole 
crystal  as  a  single  system,  and  a  simple  treatment  of 
tho  interchange  interaction  theory  of  ferromagnetism 
is  given,  the  magnetisation  energy  expressions  being 
formally  equivalent  to  those  of  tho  Weiss  theory. 
Good  agreement  with  observations  on  ferromag¬ 
netics  is  shown.  N.  M.  Bligh. 

Statistical  theory  of  para-  and  dia-magnetism. 
E.  Howells  (Phil.  Mag.,  1930,  [viii],  10,  698—711).— 
Mainly  mathematical.  Langcvin’s  statistical  theory 
of  magnetisation  is  generalised  on  the  assumption  that 
the  magnetisation  of  the  molecules  arises  from  their 
angular  motions  and  is  influenced  by  tho  magnetic 
force.  Paramagnetism  appears  as  the  Curie  term, 
varying  inversely  with  absolute  temperature,  and  is 
due  to  the  permanent  molecular  angular  momentum. 
The  diamagnetism,  independent  of  the  temperature, 
is  constant,  and  is  ascribed  to  the  induced  angular 
momentum.  With  tho  introduction  of  a  molecular 
field  permanent  magnetisation  is  accounted  for.  The 
theory  demonstrates,  even  at  low'  temperatures,  the 
character  of  the  typical  deviations.  The  intro¬ 
duction  of  Planck’s  function  indicates  the  probability 
of  saturation  over  a  range  of  temperature  just  above 
05  Abs.,  in  agreement  with  experiment. 

N.  M.  Bligh. 

Magnetic  susceptibility  of  certain  complex 
molybdenum  compounds.  P.  R.  Ray  (J.  Indian 
Chein.  Soc.,  1930,  7,  741 — 743). — The  magnetic 
susceptibilities  of  certain  complex  compounds  of 
quinqucvalent  molybdenum  have  been  measured. 
Although  the  chemical  instability  of  these  substances 
has  been  attributed  to  the  smaller  effective  atomic 
number  of  the  central  molybdenum  atom,  the  suscepti¬ 
bilities  are  lower  than  those  of  the  tervalent  complexes. 
Two  explanations  of  this  anomaly  are  suggested,  one 
based  on  the  assumption  that  the  quinqucvalent 
complexes  are  true  co-ordination  compounds,  and  the 
other  on  the  view  that  they  are  loosely  combined 
molecular  compounds.  H.  F.  Gillbe. 
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Nature  of  remanence  and  [magnetic]  hysteresis 
loss.  X.  S.  Akulov  (Z.  Physik,  1930,  64,  817— 
829). — A  theory  is  developed  to  account  for  the 
experimental  observation  that  remanence  and 
hysteresis  loss  are  characteristic  of  polycrystalline 
ferromagnetic  materials  only;  general  equations  arc 
given  for  the  potential  energy,  remanence,  and 
hysteresis  loss  of  deformed  crystals.  The  theory  also 
affords  an  explanation  of  the  reversible  magnetisation 
of  Gans  and  of  the  Barkhausen  and  the  Arkdieff  effects. 
The  form  of  the  hysteresis  loop  when  the  remanence 
is  vanishingly  small  is  deduced,  and  is  shown  to  be 
identical  with  that  observed  experimentally. 

R.  W.  Lunt. 

Thermal  variation  of  coefficient  of  magnetis¬ 
ation  of  water.  B.  Cabrera,  W.  Johner,  and  A. 
Piccard  (Cornpt,  rend.,  1930,  191,  589—591).— 
Divergencies  in  the  results  of  previous  workers  are 
due  to  the  neglect  of  such  factors  as  the  variation  in 
the  partial  pressure  of  atmospheric  oxygen  with  the 
vapour  pressure  of  water,  and  the  dilatation  of  the 
water.  The  present  authors  have  taken  the  necessary 
precautions,  and  have  used  a  U-tube  type  of  apparatus 
in  which  the  meniscus  is  outside  the  field.  The 
sensitiveness  obtained  for  the  coefficient  of  magnetis¬ 
ation  was  0-01%,  the  final  corrected  value  of  the 
thermal  variation  (for  water)  being  -j-0-131  ±0  01  per 
1000  per  degree  between  0°  and  100°.  J.  Grant. 

Relations  of  the  magnetic  and  thermal  con¬ 
stants  of  ferromagnetic  substances.  J.  R.  Ash¬ 
worth  (Phil.  Mag.,  1930,  [viiij,  10,  681—694).— 
Theoretical.  Relations  existing  between  the  funda¬ 
mental  constants  in  the  general  equation  of  ferro¬ 
magnetism  and  their  allied  thermal  constants  arc 
discussed  for  iron,  cobalt,  nickel,  Heusler’s  alloy,  and 
magnetite.  X.  M.  Buck. 

Change  in  temperature  accompanying  change 
in  magnetisation  of  iron.  W.  B.  Ellivood 
(Physical  Rev.,  1930,  [ii],  36,  1066— 1082).— An 
apparatus,  sensitive  to  a  temperature  change  of 
2-26  X  10_s,  for  the  investigation  of  the  change  in 
temperature  of  a  ferromagnetic  material  when  the 
magnetic  state  is  altered  is  described.  Results  for 
two  specimens  of  carbon  steel  containing  1-0S  and 
1-35%  C,  respectively,  showing  the  relation  between 
temperature  change  and  magnetising  field  for  various 
symmetric  and  asymmetric  cycles  of  magnetisation, 
are  given.  Sharply-defined  regions  of  heating  and 
cooling  were  found;  the  total  amount  of  hvsteretic 
heat  developed  depended  on  the  rate  of  performance 
of  the  cycle.  X.  M.  Butin. 

Barkhausen  effect.  A.  Ci§man  (Ann.  Physik, 
1930,  [v],  6, 825 — 851). — The  Barkhausen  effect  in  discs 
of  ferromagnetic  materials  rotating  in  magnetic  fields 
of  different  strengths  has  been  investigated  experi¬ 
mentally.  An  angle  2a  is  found  within  which  no 
Barkhausen  effect  is  observed,  and  this  is  independent 
of  the  velocity  of  motion.  W.  Good. 

Temperature  variation  of  crystal  plasticity.  II. 
W.  Fakrenhorst  and  E.  Schmid  (Z.  Physik,  1930,  64, 
845 — 855  ;  cf.  Boas  and  Schmid,  this  vol.,  845). — 
The  temperature  variation  of  stress-strain  (compres¬ 
sion)  curves  for  zinc  crystals  was  determined  in  the 


range  —253°  to  250°.  In  the  range  of  normal  stress- 
strain  the  energy  of  compression  is  independent  of 
temperature,  and  amounts  to  0-97  g.-cal.  per  g.  The 
fracture  of  crystals  at  different  temperatures  and  its 
relation  to  the  motion  of  the  crystal  planes  were 
also  studied.  A.  B.  D.  O.vssiE. 

Recrystallisation  [of  metals].  G.  Tammann 
(Z.  Mctallk.,  1930,  22,  224 — 226). — A  lecture,  in 
which  the  author  outlines  his  theory  of  the  mechanism 
of  recrystallisation  of  deformed  metals  on  annealing. 

A.  R.  Powell. 

Atomistic  principles  of  recrystallisation  [of 
metals].  U.  Dehlinger  (Z.  Metallk.,  1930,  22, 
221 — 223). — A  summary  of  the  author’s  recent  work 
(cf.  A.,  1929,  1220).  '  A.  R.  Powell. 

Character  of  recrystallisation  nuclei.  A.  E. 
van  Arkel  (Z.  Mctallk.,  1930,  22,  218—220).— 
Several  experiments  on  the  recrystallisation  of 
deformed  aluminium  sheet  are  described  showing  that 
new  crystals  which  grow  on  annealing  after  a  strong 
local  deformation  lose  their  power  to  grow  further 
when  the  metal  Is  subjected  to  stretching  just  sufficient 
to  cause  the  fine  crystals  outside  the  deformed  region 
to  grow  on  subsequent  annealing.  This  indicates 
that  the  theory  that  rccrystallisation  nuclei  arc  tiny 
crystal  fragments  which  remain  undeformed  during 
the  working  of  the  metal  is  untenable.  Mnsing’s 
assumption  that  the  points  of  greatest  deformation 
form  nuclei  for  the  growth  of  new  crystals  appears 
also  to  be  contradicted  by  the  author’s  work,  which, 
however,  is  in  agreement  with  van  Liempt’s  suggestion 
that  the  spontaneous  formation  of  new  undefonned 
crystals  takes  place  at  the  points  of  maximum  lattice 
disturbance  owing  to  the  presence  of  a  local  excess  of 
stress  energy'.  A.  R.  Powell. 

Deformation  and  solidity  of  materials.  E. 
Schmid  (Physikal.  Z„  1930,  31,  892— 896).— An 
attempt  is  made  to  explain  plasticity  and  deformation 
on  an  atomistic  basis,  and  to  apply  the  results  of  work 
on  single  metallic  crystals  to  multicrystallinc  materials. 
The  actual  extent  of  the  deformation  is  known  for  a 
number  of  crystals,  so  that  it  is  possible  to  prophesy 
to  a  fair  degree  of  certainty  the  magnitude  of  the  effect 
in  other  crystals.  Xo  quantitative  theory  is  available 
in  explanation  of  many  of  the  phenomena. 

A.  J.  Mee. 

Crystal  growth.  W.  Ivossel  (Xaturwiss.,  1930, 
18,  901 — 910). — A  lecture.  Modern  theories  of  the 
relation  of  crystal  growth  to  lattice-structure  and 
-energy'  arc  discussed.  E.  S.  Hedges. 

Uniaxial  orientation  of  crystalline  liquids. 
D.  Vorlander  and  J.  Fischer  (Ber.,  1930,  63,  [ B J, 
2506 — -2510). — The  behaviour* of  a  large  number  of 
crystallino  liquid  substances  with  symmetrical  or 
similarly  terminated  molecules  has  been  examined  in 
a  quartz  chamber  of  0-01  mm.  thickness  with  quartz 
cover-slip.  The  substances  are  melted  and  observed 
in  convergent  polarised  light  when  cooling.  Twenty- 
one  of  these  compounds  yield  a  uniaxially  oriented, 
optically  positive  crystalline  liquid  layer,  so  that  tms 
property  is  not  peculiar  to  dissimilarly  terminated 
molecules.  Monotropy,  enantiotropy,  and  extent  of 
crystalline  liquid  range  appear  to  have  little  influence 
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and  factors  other  than  molecular  structure  arc 
probably  of  greater  importance. 

i-Carbethoxybenzeneazo- 1  -  anisylideneaminonajjkthal- 
cm  forms  a  crystalline,  optically  anisotropic  glass. 

H.  Wren. 

Metastability  of  matter  and  the  so-called 
physico-chemical  constants.  E.  Cohen  (Z.  physi¬ 
cal.  Chem.,  1930,  150,  418 — 420). — Polemical.  The 
necessity  of  ensuring  the  physical,  as  well  as  the 
chemical,  purity  of  substances  employed  for  the 
determination  of  physico-chemical  constants  is 
emphasised.  H.  F.  Gillbe. 

What  is  an  insulator  ?  A.  Meissner  (Z.  Physik, 
1930,65, 158 — 166 ;  cf.  this  vol.,  1502). — By  considering 
quartz  as  an  insulator,  the  general  properties  which 
should  be  possessed  by  all  insulators  are  derived.  The 
structure  of  the  elementary  cell  must  be  such  that 
positive  and  negative  ions  lie  close  together,  and  there 
must  be  a  high  binding  force  preventing  the  loss  of 
the  “  conductivity  ”  electron.  The  second  requisite 
of  an  insulator  is  polar  axes.  The  effect  is  distorted 
by  the  insertion  of  electrodes  into  the  material,  and 
by  dissociation  ions,  which  in  the  case  of  liquid 
dielectrics  collect  around  the  electrodes  as  a  space 
charge.  A.  J.  Mee. 


Anisotropy  of  the  electrical  resistance  of 
mercury  crystals.  0.  Sckell  (Ann.  Physik,  1930, 
[v],  6,  932 — 956). — Single  crystals  were  obtained  by 
the  glass-tube  method  operating  at  —78-5°.  The 
electrical  resistance  was  measured  parallel,  normal, 
and  at  45°  to  the  axis  of  the  main  crystal  tube.  A 
minimum  was  found  parallel  to  the  tube,  and  a 
maximum  normal  to  the  tube.  If  the  crystal  axis 
does  not  coincide  with  the  tube  axis,  the  formula 
Ii^BnCoa^+Ri  sin2^  with  three  determinations  of 
R  for  different  <f>,  should  give  the  inclination  of  these 
axes.  This  showed  the  crystal  axis  to  be  parallel  to 
the  tube  axis,  and  the  specific  resistances  parallel  and 
perpendicular  to  this  direction  are  0-1527  and  0-2034, 
respectively,  ±1%.  These  resistances  decrease 
linearly  with  fall  of  temperature  in  the  range  —78°  to 
— 192°.  They  were  also  studied  between  —78°  and  the 
m.  p.,  and  are  nearly  linear  in  this  range.  This  aniso¬ 
tropy  of  the  electrical  resistance  of  mercury  crystals 
accounts  for  the  inconsistent  results  of  other  workers. 

A.  B.  D.  Cassie. 

Diamagnetic  susceptibility  of  dissolved  sub¬ 
stances.  iS.  Freed  and  C.  Kasper  (Physical  Kcv., 
1930,  [ii],  36,  1002— 1004).— A  simple  modification 
of  the  Gouv  method,  applicable  to  various  investig¬ 
ations,  is  described  for  accurate  determination  of  the 
diamagnetic  susceptibility  of  dissolved  substances. 
The  effect  produced  by  the  solvent  is  largely  elimin- 
ated ;  independent  determinations  with  sodium  iodide 
agreed  to  ±0  06%.  CuGH- 


Ultrasonic  velocity  and  absorption  in  oxygen. 
W.  H.  Pielemeier  (Physical  Rev.,  1930,  [u],  36, 
1005—1007;  cf.  this  vol.,  23).— The  velocity  and 
absorption  in  oxygen  were  measured  at  five  ultrasonic 
frequencies  in  the  two  octaves  316 — 126-4  kilocycles/sec. 
Values  of  the  velocity  reduced  to  0°  agree  within 
0-2%  with  Dulong’s  value  for  audible  sound,  317-2 
tt./sec.,  compared  with  314-76  (theoretical) ;  values  of 


the  absorption  vary  with  frequency  and  show  greater 
deviations  from  the  theoretical.  N.  M.  Bligh. 

Velocity  of  sound  in  soft  and  brittle  substances. 
E.  J.  Irons  (J.  Sci.  Instr.,  1930,  7,  323— 326).— The 
velocities  of  sound  in  the  following  substances  have 
been  measured  by  a  modification  of  Stefan’s  method, 
with  the  results  stated  :  ebonite  (1-56  xlO5  cm. /sec.), 
paraffin  wax  (1-39),  beeswax  (0-808),  rosin  (1-60),  red 
sealing  wax  (1-37),  Swedish  pitch  (1-31),  plaster  of 
Paris  (2-31),  compressed  cork  (0-535). 

C.  W.  Gibby. 

Determination  of  the  heat  conductivity  of 
metals,  particularly  at  high  temperatures. 
R.  Holm  (Wiss.  VerofF.  Siemcns-Konz.,  1930,  9, 
300—311). — A  variation  of  the  methods  of  Kohlrausch, 
Diesselhorst,  and  Meissner  is  described  (sec  following 
abstract).  W.  E.  Downey-. 

Heat  conductivity  of  a  platinum  test-piece 
between  19°  and  1020°.  R.  Holm  and  R.  StOrmer 
(Wiss.  Vcroff.  Siemens-Konz.,.  1930,  9,  312 — 322). — 
Using  the  method  of  Holm  (see  preceding  abstract), 
it  is  found  that  the  specific  resistance  of  99-95%  pure 
platinum  (Heracus)  can  be  expressed  in  the  form 
r=  1-048  X  10-5[1  +3-095  X 10 -3(<  -  15)  -  5-98  x  10-J(<- 
15)s+5-25x  10_11(f — 15)®]  and  the  heat  conductivity 
/r=0-699[l  +2-83  X  10~l(<— 19-5)].  The  error  of  the 
latter  constant  varies  from  +7xl0'3  at  19-5°  to 
±2-7 xlO-2  at  1020°.  ”  W.  E.  Downey. 

Measurements  with  licpiid  helium.  IX.  Super¬ 
conductivity  of  carbides  and  nitrides.  W. 
Meissner  and  H.  Franz  (Z.  Physik,  1930,  65,  30— 
54). — Temperatures  below  4-5°  Abs.  were  determined 
from  the  helium  vapour  pressure;  above  7-3°  Abs. 
a  lead  resistance  thermometer  was  used.  Vanadium 
nitride  becomessupcrconductivoat  1  -3°  Abs.,  zirconium 
nitride  at  3-2°  Abs.,  and  titanium  nitride  at  1-6°  Abs. ; 
the  resistance-temperature  curve  is  irregular  near  20° 
Abs.,  probably  due  to  a  carbide  impurity.  The  mixed 
crystal  TiN-ZrX  becomes  superconductive  in  a 
smaller  temperature  interval  than  the  pure  crystal, 
and  loses  its  measurable  resistance  near  3°  Abs. 
Scandium  nitride  does  not  become  superconductive. 
Cadmium  oxide,  molybdenum  pentoxide,  and 
tungsten  oxide  do  not  become  superconductive. 
Vanadium  carbide  does  not  become  superconductive ; 
titanium  carbide  might  become  so  at  temperatures 
below  1-5°  Abs.,  whilst  tungsten  carbide  shows  no 
superconductivity  above  2-4°  Abs.  Mo2C  becomes 
superconductive  at  2-4°  Abs.,  MoG  at  7-6°  Abs., 
TaG  at  9-3°  Abs.,  NbC  at  10°  Abs.  Niobium 
carbide  is  superconductive  in  the  exceptionally  small 
temperature  interval  of  0-25°.  Compounds  generally 
become  superconductive  at  higher  temperatures  than 
the  metal,  and  this  temperature  does  not  depend  on 
the  crystal  form.  A.  B.  D.  Cassie. 

Measurement  of  temperature  with  the  platin¬ 
um-resistance  thermometer  to  1100°.  H.  Moser 
(Ann.  Physik,  1930,  [v],  6,  852— 874).— Measure¬ 
ment  of  temperatures  up  to  1 100+0-1°  with  the 
platinum-resistance  thermometer  is  made  possible 
by  suitable  construction  of  the  instrument  and  by  an 
appropriate  application  of  a  formula  connecting  the 
electrical  resistance  of  the  platinum  with  temperature. 
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The  alteration  of  the  physical  properties  of  the 
platinum  wire  at  temperatures  higher  than  660°  is 
then  found  to  be  without  influence  on  the  temperature 
measurements.  The  advantage  of  the  platinum- 
resistance  thermometer  over  the  platinum|platinum- 
rhodium  thcrmo-elcment  at  high  temperatures  is 
pointed  out.  W.  Goon. 

Specific  heats  of  gases  at  high  pressures. 
III.  Results  for  nitrogen  to  150°  and  700  atm. 
B.  H.  Mackey  and  N.  W.  Krase  (Ind.  Eng.  Chem., 
1930,  22,  1060 — 1062). — Values  for  the  specific  heat 
at  constant  pressure  of  nitrogen  at  30 — 150°  and  50 — 
700  atm.  are  recorded.  Up  to  100°  the  heat  capacity 
changes  only  slightly  as  the  pressure  is  increased 
above  400  atm.  ,  R.  Cuthill. 

Variation  of  the  specific  heats  of  gases  with 
pressure.  E.  J.  Workman  (Physical  Rev.,  1930, 
[ii],  36,  1083 — 1090). — A  method  is  described,  using 
the  continuous-flow  principle  and  avoiding  the 
measurement  of  gas  now  and  heat  input,  for  the 
determination  of  the  ratio  of  Cp  at  high  pressure  to 
Cp  at  1  atm.  Results  for  commercial  oxygen  at  26° 
and  pressure  range  15—100  atm.  indicate  a  pressure 
coefficient  of  this  ratio  of  0-00165i0-00005  per  atm. 

N.  M.  Bltgh. 

Pressure  variation  of  specific  heats  of  gases 
derived  from  compressibility  data.  L.  G.  Hox- 
TON  (Physical  Rev.,  1930,  [ii],  36,  1091 — 1095;  cf. 
preceding  abstract). — Theoretical.  Experimental 
values  for  the  rate  of  variation  of  C.p  with  pressure 
at  constant  temperature  are  compared  with  those 
calculated  from  p-v-T  data  for  the  pressure  range 
20 — 100  atm.  at  26°.  Good  agreement  is  shown,  but 
the  calculated  values  are  very  sensitive  to  small 
variations  in  the  coefficients  of  the  equation  of  state, 
and  to  methods  of  approximation  used.  It  is  con¬ 
cluded  that  the  rate  probably  diminishes  slowly  with 
increased  pressure  for  oxygen  and  that  experimental 
results  are  of  superior  accuracy  to  those  calculated. 

N.  M.  Bligh. 

[M.  p.  of]  krypton  and  xenon.  P.  J.  Allen  and 
R.  B.  Moore  (J.  Amer.  Chem.  Soc.,  1930,  52,  4173 — 
4174). — Pure  krypton  (m.  p.  —156-6°,  vapour 
pressure  at  m.  p.,  558  mm.)  and  xenon  (m.  p.— 111*5± 
0-5°,  vapour  pressure  at  m.  p.  600 i 20  mm.)  have  been 
obtained  by  working  up  liquid  air  residues  by  means 
of  charcoal.  Xenon  probably  has  a  transition  point 
near  the  m.  p.  Preliminary  density  determinations 
indicate  that  krypton  and  xenon  have  at.  wt.  83-6  and 
131-4,  respectively.  J.  G.  A.  Griffiths. 

Thermodynamic  treatment  of  chemical  equili¬ 
bria  in  systems  composed  of  real  gases.  II. 
Relation  for  the  heat  of  reaction  applied  to  the 
ammonia  synthesis  reaction.  Energy  and 
entropy  constants  for  ammonia.  L.  J.  Gillespie 
and  J.  A.  Beattie  (Physical  Rev.,  1930,  [ii],  36, 
1008 — 1013;  cf.  this  vol.,  1357). — Mathematical. 
The  energy  and  entropy  constants  for  gaseous 
ammonia  are  calculated  as  —10,058-1  and  -16-6491 
g.-cal.15  per  mol.,  respectively,  referred  to  zero 
value  for  the  energy  and  entropy  of  hydrogen  and 
nitrogen,  at  0°  and  1  atm.  Values  of  the  thermo¬ 
dynamic  function  aregiven  in  thissystem  for  hydrogen, 
nitrogen,  and  ammonia.  A  simple  relation  is  given 


for  the  variation  with  pressure  and  temperature  of  the 
heat  absorbed  in  a  chemical  reaction  at  constant 
pressure  in  systems  of  real  gases,  and  values  are 
computed  for  several  pressures  and  temperatures  for 
the  ammonia  synthesis.  N.  M.  Bligh. 

Expansion  of  metals  at  high  temperatures. 
E.  L.  Uffelmann  (Phil.  Mag.,  1930,  [viii],  10,  633— 
659).— An  optical  interference  method  for  measure¬ 
ments  in  three  perpendicular  directions  on  tiie  speci¬ 
men,  and  for  use  up  to  800°,  is  described,  observations 
being  taken  during  both  heating  and  cooling,  Tin, 
cadmium,  and  zinc  showed  marked  anisotropic  proper¬ 
ties,  and  over  extended  temperature  ranges  the 
cubical  expansion  coefficient  curves  did  not  fit  the 
quadratic  or  Tliiesen’s  formula.  The  curve  for  lead 
has  changes  in  slope  at  170°  and  245°;  the  mean 
aluminium  and  copper  curves  fit  the  quadratic  rela¬ 
tion,  but  that  for  brass,  with  a  maximum  at  460°,  does 
not.  For  cobalt,  nickel,  and  steel  the  curves  during 
heating  are  different  from  those  during  cooling, 
cobalt  showing  a  sharp  peak  at  450°  on  heating,  and 
at  330°  on  cooling;  nickel  has  a  maximum  in  the 
heating  curve  at  340 — 360°  (the  Curie  point). 

N.  M.  Bligh. 

Saturation  vapour  pressure  [and  isotopes]  of 
lithium.  A.  Bogros  (Compt.  rend.,  1930,  191, 
560 — 561;  cf.  this -vol.,  829). — The  expression  log 
p—— (6173/T)+5-44,  gives  the  vapour  pressure  (p  in 
mm.  of  mercury)  of  lithium  at  450 — 575°.  It  is 
suggested  that  the  atomic -jet  method  might  be  used 
for  the  separation  of  isotopes  of  lithium,  the  atoms 
present  in  the  vapour  being  collected  on  vertical 
plates  placed  at  varying  distances  from  the  jet  so  as 
to  retain  cither  the  lightest  atoms  (which  have  the 
greatest  mean  speed),  or  all  of  these  plus  varying 
proportions  of  the  heavier  atoms.  J.  Grant. 

Vapour  pressure  and  critical  temperature  of 
fluorine.  G.  H.  Cady  and  J.  H.  Hildebrand  (J. 
Amer.  Chem.  Soc.,  1930,  52,  3839— 3843).— The 
vapour  pressure  at  temperatures  between  72°  and 
S6°Abs.  is  given  by  log10P(cm.)=7-3317— 406-8/!T 
— 0-007785T,  from  which  the  b.  p.  84-93°  Abs./760 
mm.  is  calculated.  The  latent  heat  of  vaporisation 
at  the  b.  p.  calculated  by  means  of  the  Clausius- 
Clapeyron  equation  is  about  1600  g.-cal.  per  mol.,  or 
1540  if  corrected  for  deviations  from  the  ideal  gas  laws. 
The  critical  temperature  is  about  144°  Abs.  and  pe  B 
approximately  55  atm.  J.  G.  A.  Griffiths. 

Vapour  pressure  of  antimony  trioxide.  W.  B. 
Hencke  (J.  Amer.  Chem.  Soc.,  1930,  52,  3869—3877). 
— The  vapour  pressures  of  cubic  (m.  p.  642°)  and 
orthorhombic  (m.  p.  655°)  antimony  trioxide  deter¬ 
mined  by  means  of  the  gas  saturation  method  at 
temperatures  between  470°  and  645°  are  reproduced 
by  the  equations  log10p(mm.)=12-195— 10357/T  and 
l°gi0p = 1 1 -3 1 8 — 9625/jT,  respectively,  from  which  the 
corresponding  heats  of  vaporisation,  Lv,  47,370  and 
44,080  g.-cal.  per  mol.  (Sb4Oc),  are  calculated.  The 
heat  of  transition  (A//830)  of  cubic  to  orthorhombic  is 
3240  and  the  respective  latent  heats  of  fusion  are 
29,490  and  26,250.  The  vapour  pressure  of  the 
liquid  determined  by  means  of  a  new  type  of  quartz 
static  balanced  tensimoter  at  temperatures  between 
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656°  and  800°  is  given  by  the  relation  log,0p=5-137 — 
3900/2',  from  which  Lt  is  computed  to  be  17,830. 

J.  G.  A.  Griffiths. 

Effect  of  temperature  on  viscosity  of  air. 
W.  G.  Shilling  and  A.  E.  Laxton  (Phil.  Mag.,  1930, 
[viii],  10,  721 — 733). — The  coefficient  of  viscosity  of 
air  has  been  measured  by  the  comparative  transpir¬ 
ation  method  over  the  temperature  range  23 — 850°, 
and  vindicates  the  results  of  Williams  (cf.  A.,  1920, 
234).  The  results  show  a  small  steady  deviation  from 
Sutherland’s  law  over  the  range  considered. 

N.  M.  Bligii. 

Temperature  variation  of  viscosity  of  liquids. 
M.  P.  V.  Iyer  (Indian  J.  Physics,  1930,  5,  371—383). 
—The  significance  of  the  constants  A  and  B  in  the 
formula  7)=Aefl  2',  connecting  the  coefficient  of  viscosity 
of  a  liquid  with  temperature,  is  discussed  and  the 
formula  examined  with  reference  to  existing  experi¬ 
mental  data  for  87  liquids.  Except  in  a  few  cases 
good  agreement  between  theory  and  experiment  is 
found.  The  relationship  of  the  constants  to  chemical 
constitution  is  pointed  out  and  also  their  manner  of 
variation  in  a  homologous  scries.  W.  Good. 

Diffusion.  I.  Determination  of  diffusivities 
in  gaseous  systems.  J.  H.  Arnold  (Ind.  Eng. 
Chem.,  1930,  22,  1091— 1095).— The  diflusivity,  D, 
of  a  gas  of  mol.  wt.  J\fl  into  a  gas  of  mol.  wt.  AI2  at 
the  temperature  T  has  been  calculated  from  the 
Stefan-Maxwell-Sutherland  equation  Z)=71(l/Af1H 
1  jM2y.Ts:2j{S2(T-\-G)},  where  S  is  the  distance  between 
the  centres  of  molecules  of  two  different  kinds  in 
contact,  0  is  Sutherland’s  constant,  and  B  is  a  con¬ 
stant.  The  value  of  C  may  be  calculated  from  the 
b.  p.  (Abs.),  Tji,  by  the  equation  G=l-472’u  (Vogel, 
A.,  1914,  ii,  342).  In  computing  S  from  V1  and  F2, 
the  mol.  vols.  at  the  b.  p.  in  the  liquid  state,  derived 
from  the  equation  S—  Fj13+  F3ira,  in  which  the  values 
of  Fj  and  V2  are  deduced  from  the  at.  vol.  by  Kopp’s 
law,  correspond  closely  with  those  deduced  from 
viscosity  data.  Finally,  B  may  be  obtained  by 
Chapman’s  theory  (A.,  1912,  ii,  340).  Values  of  D 
derived  by  this  method  are  in  satisfactory  agreement 
with  observed  values.  R.  Cuthill. 

Equation  of  state  for  gas  mixtures.  II. 
Methods  of  combination  of  the  constants  of  the 
Beattie-Bridgeman  equation  of  state.  J.  A. 
Beattie  and  S.  Ikehara  (Proc.  Amer.  Acad.  Arts 
Soi.,  1930,  64,  127— 176).— A  study  of  the  relative 
merits  of  linear,  Lorentz,  and  linear  square-root 
combinations  for  B0  in  the  equation  p=[BT(  1— e)/ 
vs](v-KB)— (A  jv-)  for  mixtures  of  ethylene  with  oxygen 
or  argon,  nitrogen  with  hydrogen  or  methane,  and 
hydrogen  with  carbon  monoxide. 

Chemical  Abstracts. 

Diffusion.  II.  Kinetic  theory  of  diffusion  in 
liquid  systems.  J.  H.  Arnold  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3937— 3955).— The  factors  to  be  con¬ 
sidered  in  applying  the  classical  kinetic  theory  to 
diffusion  in  liquid  systems  are  discussed.  Experi¬ 
mental  data  are  consistent  with  the  assumption 
that  resistance  to  diffusion  is  due  wholly  to  binarv 
collisions  and  that  the  shortening  of  the  mean  free 
path  due  to  the  volume  occupied  by  the  molecules  is 
the  same  for  all  systems.  The  retarding  effect  of 


intermolecular  forces  is  represented  by  a  factor,  F, 
which,  for  dilute  solutions,  is  nearly  independent  of 
the  nature  of  the  diffusing  substance  and  is  directly 
proportional  to  the  square  root  of  the  viscosity  of  the 
solvent.  If  either  the  solvent  or  solute  is  “  abnormal  ” 
specific  corrections  have  to  be  applied  to  F.  In  such 
cases,  the  data  are  not  satisfactorily  interpreted  by 
the  assumption  of  molecular  association  or  solvation. 
The  temperature  coefficient  of  diffusivity  is,  for  dilute 
solutions,  a  function  of  the  properties  of  the  solvent 
only  and  converges  to  a  limiting  value  of  0-03  at  zero 
concentration.  J.  G.  A.  Griffiths. 

Diffusion  of  metals  in  the  solid  state.  I.  S. 
Tanaka  and  C.  Matano  (Mem.  Coll.  Sci.  Kyoto,  1930, 
A,  13,  343 — 351). — The  diffusion  of  copper  and  gold 
into  each  other  at  various  temperatures  has  been 
studied  by  following  the  change  in  resistance  with 
time  of  a  thin  sheet  composed  of  alternate  layers  of 
gold  and  copper.  Diffusion  is  very  slow  at  140°,  but 
rapid  above  250°,  and  at  any  given  temperature  the 
increase,  It,  in  resistance  in  time  l  is  given  by  the 
equation  Ii=Ac-°-’t,  where  A  and  a  are  constants. 
The  formation  of  an  alloy  has  also  been  confirmed  by 
X-ray  analysis.  R.  Cuthill. 

Molar  volume  relationships  in  liquid  mixtures. 
W.  ITerz  (Z.  Elektrochem.,  1930,  36,  850—852;  cf. 
A.,  1925,  ii,  101), — If  the  molar  volumes  of  substances 
present  in  liquid  mixtures  arc  calculated  from  the 
densities  of  the  latter,  and  the  “  true  volumes  ”  of  the 
molecules  from  the  refractivities  of  the  mixtures  in 
accordance  with  an  additive  law,  the  values  so 
obtained  do  not  in  general  coincide  with  the  corre¬ 
sponding  values  for  the  pure  components,  and  the 
differences  are  attributed  to  contraction  or  expansion 
on  mixing.  Tables  are  given  to  show'  the  nature  and 
magnitude  of  the  effect  in  a  number  of  mixtures. 

F.  L.  Usher. 

System  lead-silver.  F.  Yoldi  [with  D.  L.  de  A. 
Jimenez]  (Anal.  Fis.  Quim.,  1930,  28, 1055—1005). — 
Lead-silver  alloys  containing  5 — 10%  Ag  have  been 
studied  by  means  of  cooling  curves.  The  eutectic 
mixture,  which  separates  at  300 — 305°,  contains 
2*3%  Ag.  The  cooling  curves  show'  no  evidence  of 
compound  formation,  and  photomicrographs  of  alloys 
containing  1-84 — 97%  Ag  indicate  that  in  the  liquid 
state  the  components  are  completely  miscible.  The 
Brincll  hardness  changes  continuously  for  alloys  con¬ 
taining  25 — 100%  Ag,  and  there  is  no  evidence  of 
compound  formation.  H.  F.  Gillbe. 

Thermal  diagrams  of  the  systems  silver- 
strontium  and  silver-barium.  F.  Weibke  (Z. 
anorg.  Chem.,  1930,  193,  297—310 ;  cf.  Baar,  A., 
1911,  ii,  Gil). — Thermal  analysis  of  the  systems 
silver-strontium  and  silver-barium  (up  to  60%  Ba) 
shows  the  occurrence  of  the  following  compounds  : 
Ag4Sr,  m.  p.  781°,  if  7-99;  Ag5Sr3,  m.  p.  757°, 
df  6-49 ;  AgSr,  m.  p.  6S0°,  df  5-70 ;  Ag,Sr3,  m.  p.  666°, 
df  5-15 ;  AgjBa,  m.  p.  729°,  df  7-93 ;  Ag6Ba3,  df  6-70 ; 
Ag3Ba,2,  m.  p.  848°,  df  6-60.  The  m.  p.  of  a  very  pure 
specimen  of  strontium  wras  757 FI0.  F.  L.  TJsher. 

X-Ray  investigations  on  copper-arsenic  alloys. 
N.  Katoh  (Bull.  Chem.  Soc.  Japan,  1930,  5,  275 — 
282). — X-Ray  data,  obtained  by  the  pow'der  method, 
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arc  given  for  alloys  containing  19-6  and  30-S6%  As. 
The  30-86%  alloy  showed  only  the  lines  of  the  (5-phase, 
although  a  specimen  quenched  from  630°  gave  a 
number  of  new  lines.  The  homogeneity  range  from 
2S-6  to  29-6%  As  is  confirmed  for  the  (S-phase.  For 
29-1%  As,  «=7118,  c=7-279  A.  For  Cu3As  d„ic.  = 
S-22.  0.  J.  Walker. 

A'-Ray  study  of  constitution  of  copper-nickel- 
aluminium-manganese  alloys.  L.  J.  Wood  (J. 
Amcr.  Chem.  Soc.,  1930, 52,  3833—3838:  cf.  B.,  1928, 
18). — The  data  for  alloys  containing  1%  Mn  and 
2-6%  Al,  and  with  nickel-copper  ratios  varying  from 
To  to  2-4,  are  in  agreement  with  the  assumption 
of  a  face-centred  cube,  the  edge  of  which  generally 
increases  with  rising  aluminium  content  and  falls  with 
rising  nickel-copper  ratio.  For  most  of  the  alloys  it 
appears  that  all  the  aluminium  is  not  present  in  the 
a-solid  solution,  but  the  second  phase  has  not  been 
identified.  J.  G.  A.  Griffiths. 

A-Ray  determination  of  the  solubility  of  copper 
in  silver.  N.  Ageev  and  G.  Sachs  (Z.  Physik,  1930, 
63,  293 — 303). — Using  the  precision  method  of  Sachs 
and  Wccrts  (this  vol.,  527)  the  lattice  constants  of 
pure  silver  and  of  five  alloys  of  copper  with  silver  up 
to  17  at.-%  Cu  were  determined  with  an  accuracy  of 
:i;0-025%.  The  alloys  were  heated  at  770°  in  high 
vacuum  ;  neglect  of  this  procedure  probably  affected 
the  results  of  Weinbaum  (this  vol.,  149).  The  lattice 
constant  decreases  linearly  with  increase  in  the  pro¬ 
portion  of  copper  up  to  about  13  at.-%  Cu,  after  which 
further  addition  of  copper  causes  no  alteration. 
From  the  resulting  curve  the  limits  of  mixed  crystal 
formation  for  lower  temperatures  coidd  be  obtained 
by  investigating  a  supersaturated  alloy  and  then 
extrapolating  horizontally  to  this  curve.  The  X-ray 
method  lias  an  advantage  over  other  methods,  for 
with  supersaturated  alloys  equilibrium  is  attained 
more  quickly.  For  the  lower  temperatures  the  alloy 
was  first  heated  to  S00°,  then  quenched  and  main¬ 
tained  at  the  low  temperature  until  equilibrium  was 
reached.  In  this  way  the  solubility  was  determined 
for  temperatures  down  to  200°.  The  curve  obtained 
was  extrapolated  and  the  solubility  of  copper  in  silver 
at  0°  found  to  bo  0-2  at.-%.  The  results  are  compared 
with  those  of  Hansen  (this  vol.,  405)  and  are  shown  to 
give  smaller  solubilities  at  all  temperatures  below  that 
of  the  eutectic  point.  H.  A.  Jahn. 

Structure  of  mixed  crystals  of  iron  with 
beryllium  and  aluminium.  F.  Wever  and  A. 
Muller  (Z.  anorg.  (’hem.,  1930,  192,  337 — 345;  cf. 
this  vol.,  148). — Thermal  and  microscopic  data 
relating  to  the  iron  side  of  the  equilibrium  diagrams 
for  the  binary  systems  iron-beryllium  and  iron- 
aluminium  indicate  that  both  belong  to  the  group  of 
iron  alloys  with  completely  closed  y- field.  The  mixed 
crystals  of  7 -iron  111111  beryllium  and  aluminium  arc 
formed  by  atomic  substitution,  and  a  similar  mode  of 
formation  may  be  assumed  for  the  mixed  crystals  of 
y-iron  with  the  same  two  elements.  There  is  no  analogy' 
between  the  behaviour  of  beryllium  or  aluminium 
and  that  of  carbon  in  the  formation  of  allovs  with  iron. 

M.  S.  Burr. 

Crystal  structure,  electrical  conductivity, 
thermo-electric  force,  and  compensation  pheno¬ 


mena  of  the  system  Ag-Pt  in  relation  to  the 
phase-rule  diagram.  C.  H.  Johansson  and  J.  0. 
Linde  (Ann.  Physik,  1930,  [v],  6, 458 — 486 ;  7, 408). — 
Observations  have  been  made  of  the  electrical  resist¬ 
ance  and  crystal  structure  of  alloys  of  known  com¬ 
position  which  had  been  heated  to  known  high 
temperatures  and  subsequently  quenched.  Resistance 
measurements  were  also  made  at  higher  temperatures, 
and  the  thermo-electric  force  in  contact  with  pure 
silver  was  determined  at  the  ordinary  temperature. 
The  data  in  general  confirm  the  phase  diagram  given 
by  Doerinkel  (A.,  1907,  ii,  785).  Evidence  is  obtained 
of  the  existence  of  a  series  of  mixed  crystals,  the 
limits  of  which  have  been  determined  approximately. 
Below  about  750°  in  this  mixed  crystal  range  there 
appear  to  be  three  or  perhaps  four  homogeneous 
phases  with  regular  distributions  of  both  atoms.  The 
ductilities  of  the  silver-platinum  alloys  have  also  been 
measured  and  are  discussed  with  reference  to  the 
phenomenon  of  compensation.  This  system  affords 
an  interesting  example  of  possibilities  of  this  kind. 

J.  W.  Smith. 

Hardness  of  metal  alloys  at  different  temper¬ 
atures.  V.  Schisoho  kin  and  V.  Agejeva  (Z. 
anorg.  Chem.,  1930, 193,  237—244 ;  cf.  this  vol.,  985). 
— The  Brinell  hardness  of  bismuth-tin,  bismuth- 
cadmium,  lead-cadmium,  tin-cadmium,  lead-tin, 
tin-zinc,  and  cadmium-zinc  alloys  has  been 
measured  at  temperatures  from  16°  to  170°  and  for 
various  compositions.  As  with  the  alloys  previously 
examined,  there  is  a  linear  relation  between  log 
(Brinell  hardness)  and  temperature  for  an  alloy  of 
any  given  composition.  In  general,  the  highest 
temperature  coefficient  of  hardness  occurs  at  and  near 
the  eutectic  composition.  The  results  are  shown  in 
diagrams.  F.  L.  Usher. 

Electrolysis  of  alloys.  R.  Kremann  (Arhiv 
Hemiju,  1930,  4.  61 — 72). — On  passage  of  currents  of 
100 — 1000  amp. /cm.2  through  fluid  alloys,  two  types 
of  conductivity  may  be  observed — one  due  to  the 
conductivity  of  the  fused  metal  and  the  other  to 
electrolysis  of  the  alloy,  leading  to  changes  in  its 
composition  in  the  vicinity  of  the  electrodes,  the  metal 
of  higher  ionisation  potential  being  deposited  on  the 
anode.  The  latter  effect  becomes  more  marked  as 
the  density  of  current  increases  and  as  the  distance 
between  the  electrodes  is  greater.  In  ternary  alloys 
the  electrolytic  effect  due  to  each  component  increases 
within  certain  limits  inversely  with  its  concentration. 

It.  Truszkowsxi. 

Complex  phenomena  observed  during  the 
recovery  of  hypertempered  steels.  A.  Portevjx 
and  P.  Ciievenard  (Compt.  rend.,  1930,  191,  COS— 
610). — An  improved  differential  dilatometer  has  been 
applied  to  the  study  of  isothermal  recovery,  and  it  is 
shown  that  the  results  obtained  may  be  explained  by 
the  simultaneous  decomposition  of  a  saturated 
y-solution  of  carbon  into  (1)  cementite+a  less  car¬ 
burised  y-solution,  and  (2)  cementite-j-a  slightly 
carburised  a-solution,  accompanied  by  a  contraction 
and  an  expansion,  respectively  (cf.  this  vol.,  1069). 
The  y-solution  is  stable  at  high  temperatures,  whilst 
the  a-phase+eementite  is  stable  in  the  cold.  The 
dilatation-time  curves  are  represented  by  the  ex- 
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prcssions  8L/L0=a  log  (1  ~rbt)  at  fairly  high  temper¬ 
atures  when  the  system  is  remote  from  its  equilibrium 
state,  and  8L[L0—a.{l— erP1)  at  higher  temperatures, 
when  equilibrium  is  attained  more  rapidly. 

J.  Grant. 

Reactions  in  the  melting  of  glass  batches. 
G.  Tammann  and  W.  Oelsen  (Z.  anorg.  Chem.,  1930, 
193,  245 — 209). — The  changes  occurring  at  different 
temperatures  during  the  fusion  of  mixtures  yielding 
three  typical  glasses  (soda,  lead,  and  sulphate' glasses) 
have  been  studied.  (1)  In  the  case  of  soda  glass,  the 
double  carbonate,  Na2Ca(C03)2,  is  first  formed  at 
about  600°,  and  the  evolution  of  carbon  dioxide  begins 
at  the  same  temperature  (solid  reaction),  becoming 
very  active  after  the  fusion  of  the  eutectic  of  sodium 
carbonate  and  the  double  carbonate  at  780°.  The 
latest  chemical  reaction  to  take  place  is  the  combin¬ 
ation  of  silica  with  lime.  A  clear  homogeneous  liquid 
is  formed  at  1200°.  (2)  On  heating  a  lead  glass 
mixture  (red  lead  5-2,  potassium  carbonate  2-85, 
silica  10)  oxygen  is  first  evolved,  and  the  resulting 
litharge  then  combines  with  silica,  chiefly  at  670 — 
750°.  At  750°,  potassium  carbonate  and  silica 
react.  Liquid  potassium  carbonate  (m.  p.  894°)  is 
not  miscible  with  liquid  lead  monoxide  (m.  p.  S35°), 
hut  dissolves  in  the  eutectic  silicate  mixture  (m.  p. 
675°).  (3)  The  heating  curve  of  a  sulphate  glass 

mixture  (silica  100,  calcium  carbonate  40,  sodium 
sulphate  40,  sugar  charcoal  2-5)  shows  seven  dis¬ 
continuities,  the  most  important  of  which  are  con¬ 
nected  with  (a)  the  beginning  of  the  evolution  of 
carbon  dioxide  at  620°,  (6)  the  reaction  of  the  Leblanc 
process  which  occurs  at  740 — 800°,  (c)  melting  of  the 
eutectic  of  sodium  sulphate  and  sodium  silicate  at 
865°,  ( d )  formation  of  calcium  silicate  at  1010°,  and 
(e)  dissolution  of  the  calcium  silicate  to  form  a  homo¬ 
geneous  liquid  at  1240°.  In  the  absence  of  charcoal 
(and  therefore  of  sodium  or  calcium  sulphides), 
reaction  of  the  sulphates  with  silica  becomes  appreci¬ 
able  only  at  about  1200°.  Phase  diagrams  of  a 
number  of  binary  systems  occurring  in  the  glass 
mixtures  are  given.  F.  L.  Usher. 


.Electrical  conductivity  of  glasses.  System 
B203-Na20.  S.  A.  Schtsciiukarev  and  R.  L. 
Muller  (Z.  physikal.  Chem.,  1930, 150,  439—475).— 
The  conductivities  of  glasses  containing  only  boric 
oxide  and  0-01- — 32%  of  sodium  oxide  have  been 
measured  at  25 — 323°  by  employing  sodium  amalgam 
electrodes,  which  compensate  the  mobile  ions  in  the 
glass  and  yield  a  steady  current  proportional  to  the 
conductivity  due  to  the  cations  in  the  glass.  With 
the  apparatus  used  neither  high-resistance  nor  polarised 
films  are  formed,  surface  conduction  is  excluded,  and 
the  times  of  heating  and  of  passing  the  current  are 
without  influence  on  the  conductivity;  no  temper¬ 
ature  hysteresis  effect  is  observed.  Although  the 
results  are  reproducible  for  glasses  of  the  same  com¬ 
position  even  after  many  months,  the  individual 
measurements  vary  by  about  15%.  For  all  the 
glasses  examined  log  k~ — AjT-\-B,  where  k  is  the 
specific  conductivity,  T  is  the  temperature,  and  A 
and  B  are  constants.  With  increase  of  the  concen¬ 
tration  of  sodium  oxide,  k  at  constant  temperature 
increases  slowly  up  to  a  certain  value,  at  which  there 


is  an  inflexion  in  the  curve,  and  k  thereafter  rapidly 
increases,  but  there  are  no  sharp  breaks  in  the  curve 
indicative  of  compound  formation.  The  inflexion 
point  corresponds  with  the  crystallisation  limits  of  the 
glass.  Comparison  of  the  conductivities  and  viscosi¬ 
ties  with  the  crystallisation  of  the  glasses  suggests  that 
there  exist  within  the  material  groups  of  ions  separ¬ 
ated  by  excess  of  boric  oxide.  The  initial  slow 
changes  of  conductivity  are  ascribed  to  the  viscosity 
of  thp  glass,  and  the  later  rapid  change  to  the  increase 
in  the  number  of  non-solvated  sodium  ions. 

H.  F.  Gh-lbe. 

Solubility  relations  in  gas-liquid  systems. 
IV.  Solubility  of  oxygen  in  water  as  found  by 
an  analytical  method.  J.  L.  R.  Morgan  and  A.  H. 
Richardson  (J.  Physical  Chem.,  1930,  34,  2356 — 
2365;  cf.  this  vol.,  i362). — The  solubility  of  oxygen 
in  water  has  been  determined  at  25°  and  1  atm.  by  a 
modification  of  Winkler’s  method.  The  value 
obtained,  0-04080  g.  of  oxygen  per  litre,  is  in  agree¬ 
ment  with  the  value  0-04047  obtained  by  Morgan  and 
Pyne  (this  vol.,  1106)  by  physical  measurements. 
The  solubility  of  oxygen  at  pressures  from  175  to 
760  mm.  at  25°  has  also  been  determined ;  the  Ostwald 
solubility  coefficient  is  0-3077  (cf.  loc.  tit.)  and  Henry’s 
law-  holds.  The  effect  of  hydrostatic  pressure  on  the 
solubility  has  also  been  investigated  and  the  solubility 
found  to  be  proportional  to  the  hydrostatic  pressure 
exerted  by  the  column  of  water.  L.  8.  Theobald. 

Solubility  of  silver  iodide  in  solutions  of  alkali 
iodide  in  acetone.  F.  K.  V.  Koch  (J.C.S.,  1930, 
2385 — 23S6). — The  solubility  of  silver  iodide  in 
solutions  of  sodium  iodide  in  acetone  has  been  deter¬ 
mined.  It  is  found  that  three  molecules  of  silver 
iodide  arc  taken  up  by  one  molecule  of  sodium  iodide. 
It  is  suggested  that  this  is  due  to  the  formation  of  a 
complex  anion  I(IAg)3'.  On  electrolysis  of  these 
solutions  iodine  and  silver  iodide  are  deposited  at  the 
anode.  The  conclusion  also  seems  to  be  supported 
by  determinations  of  the  specific  conductivity  of 
sodium  iodide  in  acetone  before  and  after  saturation 
with  silver  iodide.  Mercuric  iodide  behaves  similarly. 
A  filtering  apparatus  is  described  in  which  the  solution 
is  kept  at  constant  temperature  during  filtration,  and 
evaporation  of  the  solvent  is  prevented . 

M.  8.  Burr. 

Solubility  of  sodium  chloride-silver  chloride 
mixed  crystals  in  pyridine  and  AT-ray  analysis  of 
the  mixed  crystals.  M.  le  Blanc  and  J.  Qtjen- 
stXdt  (Z.  physikal.  Chem.,  1930,  150,  321—348).— 
The  quantities  of  silver  chloride  dissolved  by  pyridine 
from  mixed  crystals  of  silver  chloride  with  sodium 
chloride  containing  34-72 — 91-62%  AgCl  and  of 
various  particle  sizes  have  been  determined.  The 
fraction  p  of  the  original  silver  chloride  content  which 
dissolves  diminishes  with  increase  of  the  sodium 
chloride  content  of  the  crystals,  and  for  the  untem¬ 
pered  crystals  shows  only  a  small  linear  increase  with 
time  after  about  100  hrs.  The  tempered  crystals 
having  a  sodium  chloride  content  of  less  than  62-5 
mol.-%  yield  much  higher  values  of  p  than  the 
untempered  crystals,  but  at  high  sodium  chloride 
contents  the  reverse  obtains.  With  decrease  of  the 
particle  size  from  550 — 1280  (/.  to  55  u,  p  increases  and 
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the  initial  part  of  the  p~t  curves  become  steeper.  For 
crystals  rich  in  silver  chloride  p  diminishes  as  a  result 
of  tempering  under  pressure,  even  for  mixtures  which, 
according  to  Tammann’s  theory,  should  be  completely 
resistant  to  attack  by  solvents;  even  the  most 
resistant  mixtures  are  attacked  to  some  extent.  No 
evidence  could  be  obtained  of  the  existence  of  sharp 
limits  to  the  resistance,  as  required  by  the  theory, 
there  being  a  gradual  transition  from  the  most  to  the 
least  resistant  melts.  X-Ray  study  of  mixtures 
containing  17-75 — 75  mol.-%  NaCl  show  the  lattice 
constants  to  be  in  accordance  with  Vegard’s  additive 
law,  and  the  diagrams  show  only  the  lines  of  the 
normal  face-centred  silver  and  sodium  chloride 
lattices;  Tammann’s  “normal  partition”  therefore 
does  not  occur,  Ageing  for  6  weeks  does  not  alter 
the  structure  of  the  crystals.  H.  F.  Gielbe. 

Effect  of  added  salts  on  the  solubility  of  other 
salts  in  ethyl  alcohol.  R.  P.  Seward  [with  W.  C. 
Sohtjmb]  (J.  Amcr.  Chem.  Soc.,  1930,  52,  3962 — 
3907;  cf.  Kraus  and  Seward,  A.,  1928,  1182).— The 
solubilities  of  potassium  chloride,  potassium  perchlor¬ 
ate,  and  barium  nitrate  in  ethyl  alcohol  at  25°  have 
been  measured  in  the  presence  of  ammonium  salts. 
The  solubility  increases  when  the  added  salt  has  no 
common  ion,  but  is  depressed  by  a  salt  with  a  common 
i  on.  The  results  show  marked  deviations  from  the  pre¬ 
dictions  of  the  original  Debyc-Hiickel  theory,  but  are 
in  approximate  agreement  with  the  theory  as  devel¬ 
oped  by  Gronwall,  LaMer,  and  Sandvcd  (A.,  1928, 
841),  or  by  Bjcrrum,  J.  G.  A.  Griffiths. 

Reciprocal  influence  of  the  presence  of  sodium 
sulphate  and  of  potassium  sulphate  on  the 
solubilities  of  each  other  in  water.  E.  J.  Sal- 
strom  and  G.  McP.  Smith  (J.  Physical  Chem.,  1930, 
34,  2241 — 2249). — The  solubility  of  potassium  sul¬ 
phate  in  water  and  in  solutions  of  sodium  sulphate  of 
concentrations  up  to  2  wt.-normal  has  been  determined 
at  25^0-02°,  as  well  as  that  of  sodium  sulphate  in 
water  and  in  solutions  of  potassium  sulphate  of 
concentrations  up  to  1-20  wt.-normal.  The  respective 
solubilities  increase  up  to  a  concentration  of  approxim¬ 
ately  1  wt.-normal  of  the  salt  originally  present  in  the 
solution,  and,  in  the  case  of  potassium  sulphate  in 
sodium  sulphate  solutions,  the  solubility  falls  rapidly 
beyond  this  to  a  value  less  than  that  for  potassium 
sulphate  in  water.  Indications  of  the  formation  of 
the  double  salt,  2Na2S04,5K2S04,  were  obtained. 

L.  S.  Theobald. 

Role  of  the  liquid  stationary  film  in  batch 
absorptions  of  gases.  I.  Absorptions  involving 
no  irreversible  chemical  reactions.  II.  Ab¬ 
sorptions  involving  irreversible  chemical  re¬ 
actions.  H.  S.  Davis  and  G.  S.  Crandall  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3757— 376S,  3769—3785:  cf. 
Davis  and  Schuler,  this  vol.,  549 ;  Lewis  and  Whit¬ 
man,  A.,  1925,  ii,  106). — I.  Further  evidence  is 
adduced  of  the  existence  of  a  thin  unstirred  layer,  or 
liquid  stationary  film,  at  the  gas-liquid  interface. 
The  effective  thickness  depends  on  absorption  con¬ 
ditions  and  for  oxygen  and  water  varies  between  0-02 
and  0-002  cm.  Contact  between  a  pure  gas  and 
liquid  results  in  the  rapid  setting  up  through  the  film 
of  a  gradient  of  dissolved  gas,  tending  to  uniformity. 


When  the  gradient  conditions  become  constant  the 
rate  of  absorption  is  the  maximum  rate  at  which  the 
dissolved  gas  can  reach  the  main  body  of  solution. 
The  initial  constant  rate  of  absorption  and  the  liquid 
film  diffusion  coefficients  have  been  calculated  from 
data  for  the  dissolution  of  oxygen,  air,  carbon  dioxide, 
and  hydrogen  in  water  and  a  few  organic  liquids,  using 
the  methods  of  {a)  stirring  (authors;  Becker,  A., 
1923,  ii,  22S),  (6)  gas  bubbles  (Adeney  and  Becker, 
A.,  1919,  ii,  510),  and  (c)  shaking.  With  stirring,  the 
liquid  film  diffusion  coefficient  of  water  is  less  than, 
but  of  the  same  order  as,  those  of  organic  liquids. 
The  coefficients  obtained  by  shaking  arc  practically 
identical  for  all  liquids.  The  greater  absorbing  power 
of  the  head  of  a  bubble  as  compared  with  its  sides  is 
attributed  to  the  introduction  of  fresh  solvent  into 
the  liquid  stationary  film  at  the  head.  Other  relation¬ 
ships  are  discussed. 

II.  If  the  rates  of  the  irreversible  reactions  are  very 
fast  compared  with  the  rates  of  diffusion  of  the  gas 
through  the  liquid  film,  reactions  take  place  in  this 
film  in  zones  parallel  to  the  liquid  surface.  The  rate 
of  absorption  due  to  reaction  may  be  much  greater 
than  that  due  to  physical  dissolution.  If  the  reaction 
occurs  in  one  or  two  instantaneous  irreversible  stages, 
the  primary  reaction  product  is  present  between  the 
surface  and  the  first  reaction  zone  in  uniform  con¬ 
centration  equivalent  to  that  of  the  solute  in  the 
main  body  of  the  solution.  The  product  mil  be 
precipitated  if  the  metastable  limit  of  its  solubility  is 
exceeded.  A  general  equation  for  calculating  the 
initial  steady  rate  of  absorption  of  a  pure  gas  by  a 
liquid  from  a  knowledge  of  the  solubility,  the  concen¬ 
tration  of  the  solute,  and  the  liquid  film  diffusion 
coefficient  is  supported  by  calculations  from  existing 
data.  The  rates  of  absorption  of  carbon  dioxide  by 
water  and  aqueous  sodium  and  potassium  hydroxides 
have  been  determined.  It  is  considered  that  the 
reaction  to  sodium  hydrogen  carbonate  is  rapid  and  the 
precipitation  of  this  substance  in  the  film  has  been 
demonstrated.  The  results  of  Ledig  and  Weaver 
(A.,  1924,  ii,  318)  and  of  Hatta  (A,  1929,  150,  1229) 
are  discussed,  and  the  effects  of  products  and  of  the 
heat  produced  by  reactions  in  the  film  are  examined. 
The  reactions  between  the  olefines  and  sulphuric  acid 
take  place  mainly  in  the  liquid  stationary  film.  The 
more  rapid  absorption  of  isobutylene  by  unstirred  as 
compared  with  stirred  60%  sulphuric  acid  is  attri¬ 
buted  to  a  greater  accumulation  of  tert. -butyl  alcohol 
in  the  liquid  stationary  film  of  the  quiescent  acid. 

>T.  G.  A.  Griffiths. 

Dineric  distribution.  D.  B.  Hand  (J.  Physical 
Chem.,  1930,  34,  1961— 2000).— The  distribution  of  a 
consolute  liquid  between  two  immiscible  liquids  and 
the  effect  of  such  a  liquid  on  the  solubility7  of  two 
immiscible  liquids  have  been  investigated  with 
especial  reference  to  the  systems  acetic  acid-water- 
benzene,  alcohol-water-benzene,  acetic  acid-chloro¬ 
form-water,  and  acetone-chloroform-water.  Data 
for  these  four  systems  have  been  re-determined.  The 
tie-lines  for  such  systems  become  horizontal  when 
certain  arbitrary  units  are  selected  for  one  of  the 
immiscible  liquids.  This  makes  possible  the  predic¬ 
tion  of  the  composition  of  all  pairs  of  conjugate  phases 
when  the  isotherm  and  one  tie-line  are  known.  The 
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equation  a1/(61+l'C1)  =  a2/(62+fcc2),  where  a,  b,  and  c 
are  the  weights  in  grams  of  consolutc  liquid  and 
immiscible  liquids,  respectively,  k  is  a  constant,  and 
the  subscripts  denote  the  upper  and  lower  phases, 
holds  for  distribution  in  concentrated  but  not  in  very 
dilute  solutions.  This  leads  to  the  assumption  that 
the  ratio  of  the  weights  of  the  consolutc  component 
held  by  unit  quantities  of  the  other  components  is  a 
constant  for  each  phase.  The  above  equation  becomes 
identical  with  that  of  Nernst  in  the  limiting  case  in 
which  the  immiscible  liquids  are  entirely  in  separate 
phases  but  none  of  the  four  systems  studied  supports 
the  simple  form  of  the  Nernst  equation  in  dilute 
solution.  Association  of  the  consolutc  liquid  in  one 
phase  must  be  assumed  to  make  the  distribution  of 
acetic  acid  between  chloroform  and  water  obey  this 
equation  up  to  concentrations  of  1  %  of  acetic  acid  in 
chloroform.  All  cases  investigated  conform  to  the 
empirical  equation  (61/a1)"'=i'a2/c2.  The  isotherm 
for  saturated  solutions  of  benzene,  water,  and  acetic 
acid  does  not  follow  the  mass  law  equation  log  (&/«)+ 
n  log  (c/a) = log  constant.  L.  S.  Theobald. 

Adsorption  of  methane  and  hydrogen  on  char¬ 
coal  at  high  pressure.  P.  K.  Fkolicii  and  A. 
White  (Ind.  Eng.  Chern.,  1930,  22,  1058—1060).— 
The  adsorption  by  activated  charcoal  of  hydrogen  at 
25°  and  100°  and  of  methane  at  25°,  50°,  100°,  and 
1S0°  has  been  measured,  the  pressure  range  with  each 
gas  being  1 — 150  atm.  In  each  case  the  Langmuir 
isotherm,  but  not  the  Frcundlich  isotherm,  is  applic¬ 
able,  the  adsorbent  approaching  saturation  under  a 
pressure  of  80 — 100  atm.  At  25°  the  maximum 
volume  of  gas  adsorbed  is  about  three  times  as  great 
for  methane  as  for  hydrogen.  In  a  mixture  of  the 
two  gases,  increase  in  pressure  favours  the  preferential 
adsorption  of  the  methane,  and  from  a  mixture  of 
methane  with  50 — 90%  of  hydrogen  at  25°  and  under 
about  100  atm.  pressure,  methane  only  is  adsorbed, 
the  amount  taken  up  being  approximately  the  same 
as  if  the  methane  had  been  present  alone  at  its  partial 
pressure  in  the  mixture.  Methane  adsorbed  under 
high  pressures  can  be  recovered  merely  by  reducing 
the  pressure,  but  adsorbed  hydrogen  is  held  more 
firmly.  R.  Cdthill. 

Sorption  of  carbon  tetrachloride  at  low  pres¬ 
sures  by  activated  charcoals.  II.  Isothermals 
at  25°.  HI.  Isosteres.  Discussion.  A.  J.  All- 
mand  and  R.  Chaplin  (Proc.  Roy.  Soc.,  1930,  A,  129, 
235 — 251,  252 — 266). — I.  By  means  of  the  experi¬ 
mental  method  previously  described  (Chaplin,  A., 
1929,  133),  determinations  have  been  made  at  25°  of 
the  low-pressure  adsorption  isothcrmals  for  carbon 
tetrachloride  on  six  different  charcoals.  The  data  are 
plotted  in  the  form  of  log  q  against  log  p  (where  q  is 
the  carbon  tetrachloride  charge).  Besides  the  directly 
detenuined  isothermals,  a  number  are  derived  from 
isostcre  measurements.  The  effect  of  the  gradual 
removal  of  gases  from  the  charcoal  surface  during  the 
processes  of  sorption  and  desorption  is  studied  in 
detail. 

III.  Isostere  measurements  have  been  made  for 
different  charges  of  carbon  tetrachloride  on  five 
different,  charcoals,  and  heats  of  adsorption  arc 
calculated  therefrom.  The  molecular  heat  of  sorption 


is  given  by  the  slope  of  the  linear  curve  obtained  by 
plotting  each  isostere  in  the  form  of  log  p  against  1  jT. 
It  is  found  that  at  carbon  tetrachloride  pressures  of 
about  1(H  mm.  both  the  isothermals  and  the  heats  of 
adsorption  show  a  discontinuous  change  with  further 
rise  of  pressure,  in  the  direction  of  greater  qjp  and 
lower  X  values,  respectively.  The  experimental 
results  arc  discussed,  and  the  view  is  advanced  that  a 
clean  charcoal  surface  consists  of  areas  or  points  of 
varying  adsorption  potential,  and  that  a  freshly 
evacuated  charcoal  lias  a  residual  oxygen  charge 
occupying  the  regions  of  highest  potential,  its  nature 
and  density  depending  on  the  temperature  and  the 
thoroughness  of  the  outgassing.  This  is  gradually 
displaced  in  the  form  of  carbon  monoxide  or  dioxide 
by  the  action  of  the  sorbate.  The  removal  of  these 
gases  is  normally  accompanied  by  a  gradual  drift  of 
the  isothermals  towards  higher  q  and  lower  p  values, 
and  only  when  removal  is  complete  does  this  drift 
cease  and  the  isothermal  become  truly  reversible. 
Such  definitive  isothermals  are  possibly  only  slightly 
dependent  on  the  prior  evacuation  temperature  (up  to 
800°)  of  the  charcoal.  L.  L.  Bircumshaav. 

Relation  between  the  ‘  gas  content  and  the 
adsorption  of  electrolytes  by  activated  charcoal. 
IV.  Adsorption  of  acids  by  degassed  charcoal 
and  by  charcoal  saturated  with  hydrogen.  R. 
Burstein,  A.  Frumktn.  and  D.  Layrovskaja  (Z. 
pliysikal.  Chem.,  1930, 150, 421—138  ;  cf .  this  vol.,  683. 
084). — By  heating  activated  charcoal  in  a  vacuum  at 
1000°  for  about  36  hrs.  a  material  is  obtained  -which 
in  the  absence  of  oxygen  does  not  adsorb  hydrochloric 
acid  from  dilute  (0-02Ar)  solution;  with  increase  of 
the  acid  concentration,  the  adsorption  increases  very 
rapidly.  The  loss  of  adsorptive  power  increases  with 
rise  in  the  ignition  temperature  from  850°  to  1000°- 
With  neutral  salts  such  as  potassium  chloride  negative 
adsorption  is  observed.  In  presence  of  oxygen  or  air 
the  charcoal  adsorbs,  even  from  the  dilute  acid  solu¬ 
tions,  a  quantity  of  hydrochloric  acid  which  is  pro¬ 
portional  to  the  quantity  of  oxygen  available,  pro¬ 
vided  that  this  does  not  exceed  a  certain  limit ;  the 
process  probably  involves  the  formation  of  water  at 
the  carbon  interface,  but  carbon  dioxide  is  not  pro¬ 
duced  in  either  the  solution  or  the  gas  phase.  Degass¬ 
ing  in  vacuum  reduces  the  ability  of  the  charcoal  to 
adsorb  hydrochloric  acid  from  very  dilute  solutions, 
even  in  presence  of  oxygen,  but  for  more  concentrated 
solutions  the  adsorptive  power  is  increased.  Platin¬ 
ised  charcoal  saturated  with  hydrogen  shows  in  dilute 
solutions  of  sulphuric,  hydrochloric,  or  hydrobromic 
acid  negative  adsorption,  the  magnitude  of  which 
diminishes  in  the  order  given ;  at  high  acid  concen¬ 
trations  the  adsorption  changes  sign  and  assumes  the 
character  of  molecular  adsorption  as  does  tho  adsorp¬ 
tion  by  degassed  charcoal  from  the  more  concentrated 
hydrochloric  acid  solutions.  In  presence  of  air  the 
quantities  of  the  three  acids  adsorbed  are  greatly 
increased.  H.  F.  Gillbe. 

Determination,  of  sorption  isotherm  als  of 
vapours  on  charcoal.  L.  J.  Burrage  (J.  Physical 
Chem.,  1930,  34,  2202—2217  ;  cf.  B.,  1929, 153).— The 
method  previously  described  (foe.  cit.)  has  been  further 
investigated  and  from  a  study  of  the  changes  in  the 
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concentration  gradient  in  the  charged  column  of  char¬ 
coal  with  the  amount  of  air  passed  the  retentivity  test 
has  been  modified  so  as  to  give  true  sorption  isotherms. 
These  are  discontinuous,  consisting  of  a  series  of  loops 
cutting  one  another  at  definite  pressures. 

L.  S.  Theobald. 

Chemical  activation  of  quartz  surfaces.  P.  G. 
Nutting  (Science,  1930,  72,  243 — 244). — Quartz  or 
sea-sand  can  be  made  an  adsorbent  for  oil  by  a  brief 
treatment  with  hydrofluoric  acid  or  by  exposure  to 
fused  potassium  hydroxide  at  350°  for  1 — 2  min. 
followed  by  boiling  in  hydrochloric  acid,  washing,  and 
drying.  ”  L.  S-  Theobald. 

Adsorption  at  crystal-solution  interfaces.  V. 
Effect  of  adsorbed  dye  on  the  lattice  size  of 
potassium  alum  crystals.  F.  G.  FOOTE,  F.  C. 
Blake,  and  W.  G.  France  (J.  Physical  Chem.,  1930, 
34,  2236 — 2240 ;  cf.  this  vol.,  684). — The  lattice  con¬ 
stants  for  pure  potassium  alum  and  for  the  alum 
having  dye  adsorbed  on  the  cubic  faces  only  are  the 
same,  showing  that  the  adsoiption  of  the  dye  by  the 
growing  crystal  does  not  affect  the  plane  spacings  to  a 
measurable  extent.  This  supports  the  assumption  that 
the  dye  is  adsorbed  intcrstitially.  L.  S.  Theobald. 

Adsorption  of  cholesterol.  L.  Lepin  (Biochem. 
Z.,  1930,  226,  195 — 202). — The  mutual  effect  of 
cholesterol  (molecular)  and  hydrochloric  acid  on  the 
adsorption  of  these  substances  from  alcoholic  solutions 
by  charcoal  is  explained  in  terms  of  the  differences  of 
their  adsorption  velocities.  Adsorption  of  colloidal 
cholesterol  or  charcoal  is  independent  of  the  amount 
of  adsorbed  acid.  The  peptising  action  of  salt  solu¬ 
tions  on  cholesterol  increases  with  the  alkalinity  of 
the  solution  and  adsorption  of  suspended  cholesterol 
is  brought  about  by  the  simultaneous  adsorption  of 
acid.  The  cholesterol  is  changed  in  alkaline  solution 
probably  into  mctacholesterol. 

P.  W.  Cluttekbuck. 

Adsorption  by  titanium  hydroxide  sol.  L.  S. 
Bhatia  and  S.  Ghosh  (J.  Indian  Chem.  Soc.,  1930,  7, 
687 — 697). — Titanium  hydroxide  sol  prepared  by 
dropping  titanium  tetrachloride  into  water  and  con¬ 
taining  15-2  g.  of  titanium  oxide  per  litre  coagulates 
during  dialysis  when  the  p„  exceed  4-1.  The  adsorp¬ 
tive  power  of  the  sol  for  the  anions  of  sodium  and 
potassium  salts  decreases  in  the  order  Fe(CN)(.",( 
N02',  S04",  Cl',  S,03",  Cr307",  Br',  Fc(CN)e"",  I03'; 
Cr04",  OH',  whilst  the  coagulating  power  of  the 
anions  diminishes  in  the  order  Fe(CN)G"",  Fc(CN).."'. 
OH',  S04",  Cr207",  Cr04",  I03',  S*Os",  NO*',  Cl',  Br' ; 
a  strongly  adsorbed  ion  does  not  therefore  necessarily 
possess  a  high  coagulating  power.  Hydroxyl  ions 
are  adsorbed  to  only  a  small  extent,  the  high  coagulat¬ 
ing  power  being  due  to  removal  of  the  stabilising 
hydrogen  ions.  Anions  are  adsorbed  in  preference  to 
cations,  and  the  resultant  liberation  of  hydroxyl  ions 
causes  an  increase  of  pa  of  the  solution.  Ageing  of  a 
sol  prepared  at  18°  causes  increase  of  the  charge  on 
the  particles  and  a  consequent  increase  of  stability 
and  decrease  of  the  viscosity;  the  free  hydrochloric 
acid  present  in  the  solution  gradually  forms  titanium 
tetrachloride,  and  the  resulting  titanic  ions  are  com¬ 
pletely  adsorbed  by  the  sol.  This  view  is  supported  by 
the  reduction  of  conductivity  which  occurs  on  ageing. 


Ageing  of  a  sol  prepared  at  55°  has  but  little  influence 
on  its  properties,  on  account  of  the  reduced  chemical 
activity  and  adsorptive  power.  H.  F.  Gillbe. 

Sorption  experiments  with  cellulose  nitrate. 
I.  Sorption  of  vapours  by  cellulose  nitrate. 
W.  J.  Jenkins  and  H.  B.  Bennett  (J.  Physical 
Chem.,  1930,  34,  2318—2329).  II.  L.  Rubenstee 
(ibid. ,  2330 — 2342). — I.  The  sorption  of  acetone  by 
cellulose  nitrate  of  varying  nitrogen  content  has  been 
investigated  in  its  dependence  on  temperature  and 
pressure.  The  temperature  of  the  adsorbent  varied 
from  27°  to  60°,  and  that  of  the  acetone  from  10°  to 
57°.  Sorption  increases  as  the  difference  in  temper¬ 
ature  between  liquid  and  adsorbent  decreases  and 
varies  only  slightly  with  the  direction  of  approach  to 
equilibrium.  The*  sorption  of  acetone  by  stable 
cellulose  nitrate  increases  with  an  increased  nitrogen 
content  up  to  a  maximum  at  12%  N  and  then 
decreases.  For  a  given  nitrogen  content,  the  sorption 
is  independent  of  the  viscosity  of  the  nitrate  solution. 
A  sorption  pipette  eliminating  the  disadvantages  of 
the  sorption  balance  is  described. 

H.  The  sorption  of  the  vapours  of  acetone,  methyl 
acetate,  ethyl  acetate,  methyl  ethyl  ketone,  and 
methyl  alcohol  by  cellulose  nitrate  of  varying  nitrogen 
content  has  been  determined.  With  the  adsorbent 
at  30°  and  the  liquid  at  20°,  the  sorption  increases  to 
a  maximum  (between  11-5  and  12%  N)  and  then 
decreases  in  the  case  of  the  esters  and  ketones ;  with 
methyl  alcohol  (at  40°)  absorption  is  much  less  in 
amount  and  decreases  with  an  increase  in  the  nitrogen 
content  of  the  absorbent  (at  20°).  The  time  taken  to 
establish  equilibrium  depends  on  the  b.  p.  of  the 
liquids  absorbed  and,  except  for  acetone,  the  equi¬ 
librium  itself  depends,  to  some  extent,  on  the  manner 
in  which  it  is  reached.  L.  S.  Theobald. 

Adsorption  of  anions  of  acid  dyes  by  soil 
colloids.  J.  G.  Smith  and  P.  L.  Gile  (J.  Agric.  Res,, 
1930,  41,  401 — 413). — Adsorption  of  simple  anions 
from  neutral  solutions  by  soils  is  negligible,  but 
appreciable  adsorption  of  the  anions  of  acid  dyes  has 
previously  been  reported.  Experiments  on  the 
adsorption  of  anions  of  sodium  carminate,  orange  II, 
and  ponceau  from  water  and  from  weakly  acid  solu¬ 
tions  by  soils  and  by  gels  of  ferric  and  aluminium 
hydroxides  indicate  that  the  amount  of  adsorption  is 
almost  negligible.  From  a  005Ar-acid  solution  large 
quantities  of  ponceau  were  removed  by  some  soils, 
but  this  appears  to  be  due  to  precipitation  of  the  dye 
with  bases  dissolved  by  the  colloid  rather  than  to  a 
true  adsorption  process.  The  conclusion  is  that  the 
true  adsorption  of  the  anions  of  acid  dyes  by  soil 
colloids  is  negligible  and  that  the  contrary  results 
obtained  by  earlier  investigators  arc  to  be  ascribed  to 
the  use  of  colloidal  dyes  and  to  precipitation  of  the 
dyes  by  acids  or  bases  released  from  the  soil  colloids. 
Some  freshly  prepared  gels  of  alumina  and  of  ferric 
hydroxide  showed  an  appreciable  adsorptive  capacity 
for  anions.  This  may  be  due  to  exchange  with 
hydroxyl  ions  left  in  the  surface  of  the  gel.  Such 
ions  are  not  present  in  aged  soils.  E.  S.  Hedges. 

Electrocapillarity.  I.  Electrocapillarity  curves 

of  organic  acids  and  their  salts.  J.  A.  V.  Butler 
and  C.  Ockrent.  II.  Selective  adsorption  in 
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solutions  containing  two  active  substances. 
C.  Ockrent  and  J.  A.  V.  Butler  (J.  Physical  Chem., 
1930,  34,  22S6— 2296,  2297— 2306).— I. ‘The  electro- 
capillarity  curves  of  trichloroacetic,  fumaric,  maleic, 
and  the  commoner  aromatic  acids  and  of  their  sodium 
salts  have  been  determined  at  the  ordinary  temper¬ 
ature  in  0-5J/-sodium  sulphate.  The  maximum 
adsorption  of  salts  of  weak  acids  occurs  at  P.D. 
which  are  approximately  0-1  volt  more  positive  than 
those  for  the  acids  alone,  whilst  strong  acids  give 
maxima  in  the  same  region.  The  displacement  of 
the  potential  of  maximum  adsorption  of  organic 
anions  towards  positive  potentials  is  less  than  the 
corresponding  displacement  observed  with  organic 
cations.  Mixtures  of  benzoic  acid  and  sodium 
benzoate  show  that  the  effect  is  not  one  of  hydrolysis. 
The  electrocapillary  viscosity  shown  by  solutions  of 
the  acids  is  due  apparently  to  the  alkalinity  produced 
in  the  solution  owing  to  discharge  of  hydrogen  ions 
at  the  mercury  surface. 

II.  The  electrocapillarity  curves  of  solutions  con¬ 
taining  two  active  substances  have  been  determined 
at  the  ordinary  temperature  in  0-5J/-sodium  sulphate. 
When  the  components  produce  practically  the  same 
lowering  of  surface  tension,  both  are  adsorbed  from 
the  mixture,  but  if,  in  mixtures  of  the  same  type 
(ions  or  non-ionised  molecules),  one  compound  pro¬ 
duces  a  greater  lowering  over  the  entire  range  of 
P.D.,  this  only  is  adsorbed.  Excepting  those  solutions 
which  contain  active  positive  and  negative  ions,  e.g.. 
p-tolucnesulphonic  acid  and  tctramcthylammoniuni 
hydroxide,  the  lowering  of  surface  tension  of  the 
mixture  is  less  than  the  sum  of  the  lowerings  produced 
by  the  components  separately.  L.  S.  Theobald. 

Colour  reaction  of  Japanese  acid  clay  with 
leucomalachite-green  hydrochloride.  X.  Kame- 
yama  and  S.  Oka  (J.  Soc.  Chem.  Ind.  Japan,  1930, 
33,  335— 336b;  cf.  this  vol.,  538).— When  an  acid 
solution  of  leucomalachite-green  is  .added  to  Japanese 
acid  clay  the  blue  colour  develops  around  the  brownish- 
black  granular  constituent,  whilst  the  body  of  the  clay 
becomes  tinged  only  with  a  faint  green.  The  brown 
particles  contain  manganese  dioxide,  which  is  probably 
adsorbed  as  a  salt  of  the  acid  clay  from  water  per¬ 
colating  through  the  clay ;  later,  by  exposure  to  the 
air,  the  salt  is  converted  into  colloidal  manganese 
dioxide,  which  is  disseminated  throughout  the  clay 
and  is  capable  of  bringing  about  the  benzidine 
reaction,  but  only  when  aggregated  into  the  brown 
particles  is  its  concentration  sufficiently  high  to 
oxidise  the  leucomalachite-green.  H.  F.  Gillbe. 

Effect  of  various  salts  on  the  surface  tension 
of  sodium  taurocholate  solutions.  M.  Itoi  (J. 
Biochem.,  Japan,  1930,  12,  S3— 105).— The  effect  at 
Pa  6-S  is  greatest  when  tervalent,  and  least  when 
univalent,  cations  arc  added :  the  differences  dis¬ 
appear  at  plt  3-0.  When  larger  quantities  of  salts  arc 
added  the  effect  depends  largely  on  the,  anions,  with 
which  Hofmeister’s  series  is  followed.  The  addition 
of  small  quantities  of  sodium  hydroxide  increases  the 
surface  tension  by  suppressing  hydrolysis,  whilst 
larger  quantities  diminish  it  by  increasing  the  quantity 
of  undissociated  taurocholate. 

Chemical  Abstracts. 


Capillary  activity  of  organic  substances  in 
aqueous  salt  solutions.  P.  P.  Kosakevitsch  and 
N.  S.  Kosakevitsch  (Z.  physikal.  Chem.,  1930,  150, 
370 — 3S0). — The  surface  tension-concentration  curves 
of  aqueous  thymol  solutions  containing  lithium 
chloride,  bromide,  and  iodide  are  parallel ;  the  lower¬ 
ing  of  the  surface  tension  increases  in  the  order  iodide, 
bromide,  chloride,  for  thymol,  o-cresol,  and  phenol 
solutions.  The  surface  tension  of  menthol  solutions 
diminishes  rapidly  as  the  salt  concentration  is  increased 
from  N  to  3X,  and  the  maximum  on  the  interfacial 
adsorption-concentration  curve  becomes  increasingly 
pronounced  and  occurs  at  diminishing  concentrations. 
The  function  AaA/RT,  where  Act  is  the  surface  ten¬ 
sion  lowering,  and  A  the  surface  area  containing  1  mol. 
of  the  adsorbed  substance,  increases  in  all  cases  with 
Act  and  is  found  to  be  independent  of  dissolved  salts ; 
menthol  alone  gives  a  curve  concave  to  the  Act  axis. 
By  comparison  of  the  concentrations  of  the  phenol  at 
which  the  surface  tension  of  water  and  of  the  salt 
solutions  are  depressed  to  the  same  extent,  the 
degrees  of  hydration  of  the  lithium  halides  have  been 
calculated  and  the  results  arc  in  good  agreement  with 
the  values  obtained  from  adsorption  measurements. 
Calculations  of  the  activity  of  phenol  in  solutions  of 
sodium  and  lithium  chlorides  determined  (1)  by  the 
partition  method,  (2)  by  measurements  of  adsorption 
on  carbon,  and  (3)  from  the  surface-tension  measure¬ 
ments  are  in  good  agreement.  Menthol  yields 
anomalous  results,  since  it  does  not  conform  to 
Rideal’s  equation.  H.  F.  Gillbe. 

Cohesion  of  quartz  fibres.  G.  A.  Tomlinson 
(Phil.  Mag.,  1930,  [viiij,  10  ,  541—544;  cf.  A.,  1928, 
1316  ;  1929,  1137). — Experiments  arc  described  which 
show  that  in  a  dry  and  dust-free  atmosphere  the 
adhesion  of  quartz  fibres  persists  indefinitely,  and  is  not 
due  to  a  film  of  moisture  as  found  by  Stone  for  glass 
beads  (cf.  this  vol.,  686).  Films  of  metals  on  glass 
show  similar  cohesive  properties.  X.  M.  Bligh. 

Creeping  of  crystals.  H.  Erlenmeyer  (Helv. 
Chim.  Acta,  1930,  13,  1006— 100S;  cf.  A.,  1929, 
503). — Observations  previously  recorded  have  been 
extended.  With  potassium  chloride,  in  addition  to 
crystal  aggregates  composed  of  cubes,  hollow  needles 
and  hairs  attaining  a  length  of  1  cm.  are  often  met 
with.  A  mechanism  of  their  formation  is  suggested. 

F.  L.  Usher. 

Surface  energy  of  barium  sulphate.  B.  BruzS 
and  A.  Jankauskis  (Latvij.  Univ.  Raksti,  1930,  1, 
272a — 272d). — Sparingly  soluble  substances  show  a 
marked  decrease  in  grain  size  if  they  are  precipitated 
from  concentrated  solutions  of  reagents  producing 
them.  The  changes  of  surface  energy  of  barium 
sulphate  due  to  change  in  particle  size  have  accord¬ 
ingly  been  investigated  by  studying  the  heat  of 
precipitation  when  solutions  of  zinc  sulphate  and 
barium  chlorate  in  concentrations  varying  from 
0-1 A  to  4AT  are  mixed.  Up  to  a  concentration  of  N 
the  heat  of  precipitation  rises,  indicating  an  increase 
in  surface  energy  due  to  decreasing  particle  size  of 
2000  g.-cal./mol.  Concentrations  greater  than  N 
appear  to  show  an  unexpected  decrease  in  surface 
energy.  The  possible  causes  of  this  decrease  are 
discussed.  F.  J.  WTlkins. 
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Microphotometric  study  of  the  Liesegang  rings. 
(Mlle.)  S.  Veil  (Compt.  rend.,  1930,  191,  611 — 
612). — A  microphotomctric  study  has  been  made  of 
the  Liesegang  rings  obtained  after  drying  when  a 
drop  of  silver  nitrate  solution  is  placed  on  a  glass 
plate  coated  with  a  mixture  of  gelatin  and  potassium 
dichromate.  The  darkest  portions  of  the  rings  are 
represented  in  the  resulting  diagram  by  vertical  acute 
angles,  whilst  vertical  serrations  in  the  almost  hori¬ 
zontal  portions  correspond  with  secondary  rings  in 
the  clear  intervals,  which  are  invisible  under  the 
microscope.  The  square  roots  of  the  distances 
between  the  successive  primary  rings  are  in  arith¬ 
metical  progression.  With  potassium  chromate  the 
rings  are  finer  and  more  numerous.  J.  Grant. 

Supersaturated  solutions.  III.  Rhythmic 
precipitates  of  silver  halides  and  thallous 
iodide.  W.  M.  Fischer  (Latvij.  Univ.  Raksti, 
1930, 1,  263 — 271). — The  conditions  necessary  for  the 
formation  of  banded  precipitates  of  silver  halides  and 
thallous  iodide  have  been  investigated. 

F.  J.  Wilkins. 

Electro-osmotic  “  de-salting  ”  of  concentrated 
solutions.  R.  Hoffmann  (Wiss.  Veroff.  Siemens- 
Konz.,  1930,  9,  339 — 351). — The  “  de-salting  ”  of 
sodium  sulphate  solutions  has  been  examined.  In¬ 
creasing  current  density  leads  to  a  decrease  in  trans¬ 
ference  number  corresponding  with  an  increase  of  the 
specific  charge  of  the  diaphragm.  Addition  of  sugar 
also  decreases  the  transference  number.  The  influence 
of  current  density  on  the  “de-salting”  of  molasses 
is  not  definite.  At  20°  the  current  yield  falls  with 
increasing  current  density,  at  40°  the  yield  is  inde¬ 
pendent  of  C.D.,  whilst  at  60°  the  yield  increases 
with  increasing  C.D.  W.  E.  Downey. 

Partial  specific  volume  of  potassium  «- 
octoate  in  aqueous  solution.  D.  G.  Davis  and 
0.  R,  Bury  (J.C.S.,  1930,  2263— 2267).— The  densities 
of  aqueous  solutions  of  potassium  octoate  (0 — 28%) 
have  been  measured  and  partial  specific  volumes 
calculated.  The  partial  specific  volume  of  the  soap 
begins  to  rise  rapidly  at  concentrations  above  approx¬ 
imately  047 A,  which  is  shown  by'  f.-p.  and  dew-point 
measurements  to  be  the  concentration  at  which  an 
appreciable  formation  of  micelles  takes  place.  The 
behaviour  closely  resembles  that  of  aqueous  solution 
of  butyric  acid  (A.,  1929,  63S).  Further  evidence 
that  this  rapid  rise  of  the  partial  specific  volume  is 
due  to  micelle  formation  is  given  by  the  fact  that  it 
is  not  shown  by  the  alkali  salts  of  the  lower  fatty 
acids.  M.  S.  Burr.  ” 

Increase  of  rotation  of  tartaric  acid  produced 
by  zirconium  and  hafnium  in  alkaline  solution. 
J.  H.  de  Boer  and  H.  Emmens  (Rec.  trav.  chim., 
1930,  49,  955 — 961). — The  molecular  rotation  of 
alkali  tartrates  decreases  in  presence  of  excess  of 
alkali.  The  influence  of  sodium  hydroxide  is  greater 
than  that  of  potassium  hydroxide  and  with  sufficient 
excess  of  the  former  a  change  from  dextro-  to  lsevo- 
rotation  may'  be  produced.  In  presence  of  zirconium 
or  hafnium  oxychlorides  the  rotation  of  the  alkali 
tartrates  is  increased  as  a  consequence  of  the  form¬ 
ation  of  complex  compounds.  With  zirconium  the 
increase  in  the  molecular  rotation  (Ad/)  is  dependent 


on  the  relative  amounts  of  tartaric  acid  and  zirconium 
and  decreases  with  excess  of  alkali.  With  hafnium 
AM  is  much  smaller  and  varies  only  slightly  with  the 
ratio  tartaric  acid  :  hafnium,  but  depends  greatly  on 
the  amount  of  alkali  present.  Under  suitable  con¬ 
ditions  it  is  possible  to  estimate  the  amounts  of  the 
two  metals  present  in  zirconium-hafnium  mixtures 
by  measurements  of  Ad/  of  the  mixture. 

0.  J.  Walker. 

Compounds  of  tartaric  acid  with  copper. 
J.  Giuntini  (Compt.  rend.,  1930,  191,  778 — 779;  cf. 
Gabiano,  A.,  1927,  543). — Determinations  of  the 
specific  rotatory  powers  of  mixtures  containing  0  001 
part  of  tartaric  acid  and  .rx  0-001  part  of  cupric 
hydroxide  per  100  c.c.  show  that  the  solution  is 
dextrorotatory  for  X  5780  and  5460  and  that  [a] 
increases  with  x  to  a  maximum  at  x=l,  then  decreases 
to  zero  at  a:=l-75,  and  becomes  strongly  lmvorotation 
for  x=2.  A  zero  value  was  not  obtained  for  X  4358 
over  the  range  x=0 — 2,  although  the  maximum  was 
observed  at  x=l.  The  solutions  change  in  colour 
from  pale  blue  (a;=  1  *25)  to  intense  blue  (above  1-5), 
and  aro  non-dichroic  for  the  composition  C4H;06Cu, 
and  dicliroic  for  C4H40GCu2  (pa  5).  After  addition  of 
ammonia  or  sodium  hydroxide  to  solutions  of  the 
latter,  minimum  values  of  [a]  are  observed  for  the 
compositions  C4H406NH4Cu2  and  C4H40GNaCu2,  the 
rotations  being  strongly  lcevo-,  whilst  those  obtained 
under  analogous  conditions  with  solutions  correspond¬ 
ing  with  C4H406Cu  are  strongly  dextrorotatory. 

J.  Grant. 

Size  of  gas  bubbles  and  liquid  drops  in  liquids. 
S.  Halberstadt  and  P.  H.  Prausnitz  (Z.  angew. 
Chcm.,  1930,  43,  970 — 977). — An  apparatus  and 
method  for  the  accurate  measurement  of  the  size  of 
as  bubbles  and  liquid  droplets  is  described.  Gas 
ubbles  were  formed  in  water  and  in  ether  by  forcing 
the  gas  through  a  diaphragm,  and  it  was  found  that 
the  size  of  bubble  varies  with  the  liquid,  depending 
on  the  surface  tension  and  viscosity,  but  not  on  the 
dielectric  constant.  Capillary-active  substances  reduce 
the  size  of  the  bubbles.  With  increasing  pressure  of 
gas  the  size  of  the  bubbles  produced  decreases. 
Experiments  on  similar  lines  were  carried  out  with 
droplets  of  ethyl  ether  and  of  ethyl  acetate  in  water. 
The  ethyl  acetate  drops  were  larger  than  the  other 
drops,  using  the  same  diaphragm.  In  other  respects 
the  behaviour  of  the  liquid  droplets  was  similar  to 
that  of  the  gas  bubbles.  E.  S.  Hedges. 

Measurements  of  suspensions  and  deposits. 
P.  Mercier  (J.  Phys.  Radium,  1930,  [vii],  1,  292— 
305). — Measurements  of  the  rate  of  fall  of  suspensions 
have  been  made.  The  apparatus  consisted  of  a 
delicate  cylindrical  float  attached  by'  a  hair  to  a  lever; 
the  position  of  the  float  in  the  suspension  can  be  ad¬ 
justed  by  means  of  a  rider  on  the  lever.  Movements  of 
the  float,  as  the  suspended  solid  falls,  are  recorded 
optically.  From  the  results  curves  representing  the 
upward  pressure  on  the  cylinder  as  a  function  of 
time,  and  of  concentration  as  a  function  of  velocity 
of  fall,  arc  obtained.  The  nature  of  the  curves  to  be 
expected  for  homogeneous  and  heterogeneous  suspen¬ 
sions  is  worked  out  mathematically. 

C.  A.  Silberrad. 
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Spatial  conceptions  of  the  structure  of  carbon 
compounds  and  their  applicatonto  the  chemistry 
of  high  polymerides.  K.  H.  Meyer  (Kolloid-Z., 
1930,  53,  8 — 19). — A  lecture  on  the  three-dimensional 
structure  of  complex  organic  molecules  and  on  the 
inter-molecular  cohesive  forces  which  are  held  to  bo 
responsible  for  polymerisation.  A  sketch  of  the  pro¬ 
cess  of  polymerisation  to  form  highly  complex  sub¬ 
stances  such  as  cellulose  and  the  proteins  is  given. 
The  orientation  of  structure  due  to  stretching  is 
considered,  E.  S.  Hedges. 

Behaviour  of  high  polymerides  in  solution. 
H.  Mark  (Kolloid-Z.,  1930,  53,  32— 46).— A  risumi 
of  published  work  on  the  properties  of  colloidal  solu¬ 
tions  of  organic  substances  of  high  mol.  wt.,  dealing 
with  viscosity  and  its  relations  to  concentration, 
temperature,  and  length  of  molecule,  lowering  of 
vapour  pressure  and  its  relations  to  concentration 
and  mol.  wt.,  spreading  coefficient,  and  X-ray 
spectrographic  investigation.  E.  S.  Hedges. 

Highly  polymerised  compounds.  Organic 
chemistry  and  colloid  chemistry.  H.  Staudin- 
ger  (Kolloid-Z.,  1930,  53,  19 — 32). — A  lecture  on  the 
structure  of  colloids  of  the  highly  polymerised  organic 
type,  especially  from  the  point  of  view  of  organic 
chemistry.  The  author  differs  from  Meyer  (see  above) 
by  supposing  that  in  most  of  these  colloids  the 
particle  is  a  single  molecule,  all  the  atoms  being 
joined  by  ordinary  covalent  linkings,  and  not  an 
associated  group  of  units  joined  together  by  a  separate 
cohesive  force.  Three  kinds  of  organic  colloids  are 
recognised  :  (1)  suspensoids  and  emulsoids,  where  the 
disperse  phase  is  completely  insoluble  in  the  dispersion 
medium,  (2)  association  or  micellar  colloids,  which  are 
heteropolar  compounds  giving  an  ion  of  colloidal 
dimensions,  and  (3)  molecular  colloids,  which  are 
constituted  in  the  way  described  above. 

E.  S.  Hedges. 

Deformation  of  high-molecular  compounds. 
R.  0.  Herzog  (Kolloid-Z.,  1930,  53,  46— 57).— The 
essential  features  of  the  high-molecular  organic 
colloids  are  their  small  kinetic  motion,  their  tendency 
to  form  a  chain  (not  leaf-like)  structure,  their  structure 
as  a  periodic  repetition  of  a  simpler  form,  and  the 
presence  of  a  mixture  of  homologous  polymerides. 
The  influence  of  these  features  on  plasticity,  elastic 
deformation,  and  deformation  accompanying  solidifi- 
ation  is  discussed  and  illustrated  by  examples  taken 
from  published  work,  E.  S.  Hedges. 

Kohlschutter’s  method  of  preparing  silver 
hydrosol.  M.  R.  Nayar  and  P.  S.  MacMahon 
(J.  Indian  Chem.  Soc.,  1930,  7,  699— 707).— Pauli’s 
views  on  the  preparation  of  silver  sols  by  Kohl- 
schiitter’s  method  are  criticised  and  certain  of  his 
experimental  observations  are  contradicted ;  the 
presence  of  free  alkali  is  not  essential  for  sol  form¬ 
ation,  and  metallic  silver  has  a  marked  anticatalytic 
influence.  Reduction  of  silver  oxide  in  a  silvered 
glass  vessel  results  in  the  formation  of  a  thin  white 
unstable  sol,  but  in  silica  or  glass  vessels  a  stable  red 
sol  is  always  obtained.  The  mechanism  of  the  pro¬ 
cess  is  probably  Ag20 - >-Ag+AgO'  and  AgOH - >■ 

Ag+OH',  the  AgO'  ion  becoming  the  nucleus  of  the 
colloidal  particle.  The  influence  of  metallic  silver  is 


due  to  an  increase  of  the  silver-ion  concentration  in 
the  neighbourhood  of  the  ■walls  of  the  vessel  and 
consequent  reversal  of  the  first  equation  and  removal 
of  the  AgO'  nuclei.  A  stable  sol  may  be  prepared  by 
reduction  at  85°,  but  at  the  b.  p.  a  coarse  suspension 
is  formed.  After  dialysis  of  the  sol  for  18  months  no 
coagulation  takes  place.  H.  F.  Gillbe. 

Colour  and  particle  size  of  colloidal  silver, 
especially  hydrogen  peroxide  silver  sols.  E. 
Wiegel  (Kolloid-Z.,  1930,  53,  96 — 101). — A  summary 
of  recent  experiments  and  observations  on  the 
coloured  silver  sols  produced  by  the  action  of  hydrogen 
peroxide  on  dextrin  silver  sols  (cf.  A.,  1929,  643). 
With  increase  in  particle  size  between  10  and  130  |aia 
the  colour  of  the  sols  as  viewed  in  transmitted  light 
passes  through  the  sequence :  yellow,  red,  reddish- 
violet,  bluish-violet,  blue,  green.  E.  S.  Hedges. 

Galvano-colloids.  III.  Formation  of  iron 
hydroxide  hydrosols.  A.  V.  Dumanski  and  Z.  P. 
Tschesciieva  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62, 
1131 — 1136). — The  passage  of  a  current  through  a 
ferric  chloride  solution,  using  a  platinum  cathode 
and  an  iron  amalgam  anode,  results  in  the  produc¬ 
tion  of  a  mixed  ferrous  and  ferric  hydroxide  sol. 
Iron  amalgam,  when  shaken  with  a  potassium  hydr¬ 
oxide  solution  containing  mannitol  and  a  few  drops  of 
hydrogen  peroxide,  also  yields  a  mixed  ferric-ferrous 
hydroxide  sol,  the  particles  of  which  are  charged 
negatively.  Such  sols  on  keeping  deposit  a  greenish- 
black  gel,  containing  chiefly  mixed  ferric  and  ferrous 
hydroxide,  leaving  a  clear  supernatant  layer  of  ferric 
hydroxide  sol.  R.  Truszkowski. 

Coagulation  of  pure  ferric  hydroxide  sols. 
K.  R.  Dhar  (J.  Amer.  Chem.  Soc.,  1930,  52,  4170 ; 
cf.  A.,  1929,  506). — Polemical  against  Judd  and 
Sorum  (this  vol.,  1116).  J.  G.  A.  Griffiths. 

Flocculation  of  ferric  hydroxide  sols  by  various 
electrolytes  and  the  Schultze-Hardy  law.  A. 
Boutaric  and  J.  Bouchard  (Compt.  rend.,  1930, 
191, 613 — 615). — The  quantities  of  electrolyte  required 
to  flocculate  a  ferric  hydroxide  sol  (1-28  g.  per  litre) 
prepared  by  hydrolysis  of  a  warm  solution  of  ferric 
chloride  have  been  determined  by  extrapolation  of 
the  curves  representing  the  connexion  between 
electrolyte  concentration  and  the  duration  of  floccul¬ 
ation.  'Results  are  given  for  a  large  number  of  com¬ 
pounds  of  the  same  cation  (K"),  and  it  is  shown  that, 
contrary  to  the  conclusion  of  Duclaux,  flocculation 
cannot  be  explained  by  a  chemical  reaction  between 
the  added  electrolyte  and  that  present  in  the  micelle. 
The  Schultze-Hardy  valency  law  is  not  obeyed  by  all 
the  electrolytes  used,  and  there  are  indications  that 
the  flocculating  power  of  an  active  ion  increases  with 
the  structural  complexity  for  ions  of  equal  valencies. 

J.  Grant. 

Sodium  nitrate  as  a  reagent  for  the  salting  out 
of  colloids.  I.  A.  Oberhard  and  L.  T.  Soloviev 
(Arkh.  biol.  nauk,  1930, 30, 83— 99).— The  coagulation 
of  colloids  by  means  of  sodium  nitrate  is  described; 
colloidal  silver  may  thus  be  removed  from  solutions. 
Blood-  ami  serum-proteins  are  removed  at  complete 
saturation  (48%)  and  at  pa  values  less  than  3-5. 

Chemical  Abstracts. 
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Reversal  of  charge  of  serum  and  its  coagul¬ 
ation  and  gelatinisation  with  acids.  S.  Prakash 
and  N.  It.  Dhar  (J.  Indian  Chem.  Soc.,  1930,  7, 
723 — 732). — Blood-serum  exhibits  one  coagulation 
point  with  dilute  acids  (0-01 — O-OIW),  corresponding 
with  the  precipitation  of  globulin  only,  and  another 
with  more  concentrated  acid  (0-1 — 6-0/Y)  which  results 
in  the  precipitation  also  of  serum-albumin ;  the 
coagulating  power  of  the  concentrated  acids  diminishes 
in  the  order  trichloroacetic,  nitric,  sulphuric,  hydro¬ 
chloric,  hypophosphorous,  monochloroacetic,  acetic, 
formic.  When  coagulated  by  concentrated  acid  the 
serum  behaves  abnormally  towards  dilution,  on 
account  of  adsorption  of  similarly  charged  ions.  By 
adsorption  of  hydrogen  ions  on  the  addition  of  acid 
the  scrum  is  rendered  unstable  and  easily  coagulable 
by  dilute  ammonium  sulphate  solution.  Reversal  of 
charge,  at  pa  5 — 5-3,  and  continued  adsorption  of 
hydrogen  ions  occur  if  the  acid  concentration  be 
increased.  The  coagulate  produced  by  dilute  acids 
is  flocculcnt  and  hydrated  to  a  smaller  extent  than 
the  gelatinous  precipitate  obtained  with  concentrated 
acid.  Stable  translucent  or  opaque  jellies,  which  do 
not  exhibit  syneresis,  may  bo  obtained  by  coagulation 
of  serum  with  concentrated  solutions  of  weak  acids; 
the  amount  of  acid  required  diminishes  as  the  serum 
concentration  increases.  Two  distinct  coagulation 
points  are  obtained  also  with  solutions  of  electrolytes 
such  as  aluminium  nitrate,  copper  sulphate,  and 
thorium  nitrate.  H.  F.  Gillbe. 

Thermodynamics  of  lyophilic  colloids.  H. 
Kroepelix  (Kolloid-Z.,  1930,  53,  86 — 88).— A  theor¬ 
etical  treatment  of  osmotic  and  swelling  pressures. 

E.  S.  Hedges. 

Soap  solutions.  VIII.  Protective  activities 
of  soaps  on  Congo-rubin  sol.  J.  Mikumo  (J.  Soc. 
Chem.  Ind.  Japan,  1930,  33,  309 — 370  b). — The  rubin 
numbers  of  a  series  of  pure  sodium  soaps  (n- valeric  to 
myristic,  oleic,  and  ricinoleic)  have  been  measured  at 
25°  on  a  Congo-rubin  sol,  in  presence  of  potassium 
chloride.  The  C12  soap  shows  protective  activity, 
but  the  C8,  Ca,  and  Ct0  soaps  have  little  effect.  The 
C7  and  especially  the  Cc  and  C5  soaps  have  a  marked 
coagulating  effect,  the  influence  of  the  sodium  ion 
prevailing  over  the  peptising  action  of  the  soap. 
The  protective  activity  of  soap  on  a  hydrophobic  sol 
appears  to  be  intimately  related  to  its  adsorptive 
activity.  E.  Lewkowitsch. 

Positive  and  negative  habituation  in  the 
coagulation  of  ferric  hydroxide  sols.  V.  N. 
Krestinskaja  and  O.  S.  Moltschaxova  (J.  Russ. 
Phys,  Chem.  Soc,,  1930,  62,  1223— 1236).— Differ¬ 
ences  in  the  coagulating  effect  of  electrolytes  on  ferric 
hydroxide  sols,  according  to  whether  they  are  added 
in  one  portion  or  gradually,  are  due  to  the  formation 
of  more  or  less  soluble  salts  with  the  nucleus  of 
the  micelles.  When  the  product  is  more  soluble, 
the  nucleus  diminishes,  and  the  active  portion  of  the 
micelle  increases,  leading  to  greater  stability  of  the 
sol,  and  vice  versa.  Apparent  negative  habituation 
is  due  to  the  coagulative  effect  of  certain  electrolytes 
in  low  concentrations.  R.  Truszkowski. 

Structure  of  gelatin  sols  and  gels.  III. 
Isoelectric  points  of  gelatin.  S.  E.  Sheppard 


and  R.  C.  Houck  (J.  Physical  Chem.,  1930,  34, 
2187 — 2201 ;  cf.  this  vol.,  858). — The  isoelectric  points 
of  de-ashed  calfskin  gelatin  determined  from  the 
maximum  turbidity  in  dilute  solutions,  the  optimum 
flocculation  by  alcohol,  and  the  point  of  minimum 
electric  migration  have  the  pti  values  4-9-Jt0-05, 
4-9d:0-05,  and  4-9±0-10,  respectively;  no  evidence 
of  a  second  isoelectric  point  at  pu  7-7  (Wilson  and 
Kern,  A.,  1923,  i,  68)  was  obtained.  When  the  above- 
mentioned  methods  are  applied  to  the  gelatins  ob¬ 
tained  from  alkali-  and  acid-treated  pigskins  different 
values  for  the  isoelectric  points  are  obtained. 

L.  S.  Theobald. 

Freezing  of  gels.  K.  Kinoshita  (Bull.  Chem. 
Soc.  Japan,  1930,  5,  261 — 206). — Measurements  of  the 
rate  of  cooling  and  the  f.  p.  of  gels  containing  5 — 60% 
of  gelatin  have  been  made.  Super-cooling  is  very 
marked  and  the  structure  of  the  frozen  gel  depends  on 
its  concentration.  With  gels  containing  less  than 
15%  of  gelatin  concentric  layers  of  ice  and  gel  are 
obtained,  whereas  gels  above  20%  solidify  as  a  pale 
brownish-white  hard  mass,  in  which  small  ice  crystals 
can  only  be  observed  microscopically.  Up  to  about 
15%  gelatin  the  f.  p.  is  only  a  little  lower  than  that 
of  pure  water;  between  15  and  30%  the  f.  p.  falls 
rapidly  as  the  concentration  rises,  whereas  at  still 
higher  concentrations  the  f.  p.  falls  slowly.  The 
bearing  of  these  results  on  the  hydration  of  the  gels 
is  discussed.  0.  J.  Walker. 

Absorption  of  water  by  gelatin.  IV.  In¬ 
fluence  of  temperature.  D.  J.  Lloyd  (Bio- 
chem.  J.,  1930,  24,  1460 — 1471). — In  hydrochloric 
acid  the  swelling  of  gelatin  at  0°  rises  to  a  maximum 
at  pit  2-6  and  falls  with  increasing  hydrogen-ion  con¬ 
centration  to  a  value  which  becomes  stationary  over 
a  wide  range  of  pa.  Gelatin  does  not  dissolve  in  con¬ 
centrated  solutions  of  the  acid  at  0°.  At  0°  the  swell¬ 
ing  of  gelatin  in  sodium  hydroxide  solutions  rises  with 
increasing  value  of  p,t  from  5,  the  point  of  minimum 
swelling,  to  7-5.  Between  pH  7-5  and  10  variation  of 
the  alkalinity  has  little  effect  on  the  swelling.  In 
solutions  more  alkaline  than  pa  10  there  is  a  well- 
defined  peak  of  maximum  swelling  at  pa  1 1  -5.  Gelatin 
dissolves  at  0°  in  alkaline  solutions  at  pa  13  and  up¬ 
wards.  The  pa  of  maximum  swelling  in  acid  solutions 
is  not  affected  by  temperature,  but  that  in  alkaline 
solutions  increases  as  the  temperature  falls.  In 
solutions  of  sodium  chloride  or  nitrate  at  or  near  the 
isoelectric  point  the  absorption  of  water  by  gelatin 
increases  with  rising  temperature.  Unless  the  system 
is  on  the  verge  of  dissolution,  the  influence  of  temper¬ 
ature  is  the  same  over  a  wide  range  of  concentration. 
Coagulation  of  gelatin  gels  by  concentrated  solutions 
of  sodium  sulphate  does  not  occur  at  0°  owing  to  the 
decreased  solubility  of  the  sulphate.  At  25°  gelatin 
dissolves  in  acid  solution  of  p„<3 ;  in  alkaline  solu¬ 
tions  of  p„>9-5.  There  is  no  maximum  of  acid 
swelling,  but  a  maximum  of  alkaline  swelling  occurs 
at  pa  7-2.  S.  S-  Zilva. 

Absorption  of  water  by  gelatin.  V.  Influence 
of  calcium  hydroxide.  W.  B.  Pleass  (Biochem.  J- 
1930,  24,  1472 — 1478). — Gelatin  swells  more  at  higher 
temperatures  than  at  low.  The  pa  value  at  which 
maximum  swelling  occurs  is  dependent  on  the  tem- 
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perature.  At  0°  it  occurs  at  pa  11-5  and  at  25°  at 
■p,i  10-5.  The  magnitude  of  the  swelling  in  solutions 
of  calcium  hydroxide  is  always  less  than,  but  greater 
than  half,  that  of  the  swelling  in  solutions  of  sodium 
hydroxide  at  the  same  temperature  and  pn  value. 
At  0°  the  maximum  increase  in  water  absorption 
from  solutions  of  calcium  hydroxide  above  that  of 
the  water  of  imbibition  of  the  gelatin  at  the  same 
temperature  is  about  half  as  great  as  that  in  the 
sodium  hydroxide  system.  At  this  temperature 
maximum  swelling  occurs  at  pn  11-5  in  both  the 
calcium  hydroxide  and  sodium  hydroxide  systems, 
and  at  this  pu  value  the  hydroxyl-ion  concentration 
is  approximately  equal  to  the  hydrogen-ion  concen¬ 
tration  of  maximum  swelling  in  hydrochloric  acid 
and  nitric  acid.  S.  S.  Zilva. 

Syneresis  of  silica  gel.  J.  Ferguson  and  M.  P. 
Aitlebey  (Trans.  Faraday  Soc.,  1930,  26,  642 — 
655). — The  volume  of  liquid  exuded  in  the  syneresis 
of  silica  gel  is  independent  of  the  shape  and  free 
external  surface  of  the  gel,  in  contradiction  to  the 
results  of  Holmes,  Kaufmann,  and  Nicholas  (A.,  1919, 
ii,  454),  but  is  identical  with  the  contraction  in 
volume  of  the  solid  gel.  As  the  total  volume  of  the 
system  does  not  change,  the  process  is  probably  a 
squeezing  out  of  the  liquid  enmeshed  in  the  structure 
and  not  a  decrease  in  the  degree  of  hydration  of  the 
micelles.  Experiments  on  the  time-course  of  syneresis 
of  gels  of  constant  hydrogen-ion  concentration  showed 
that  syneresis  does  not  begin  immediately  after  sett¬ 
ing,  and  when  once  started  it  follows  an  S-shaped 
autocatalytic  curve.  The  velocity  of  syneresis  and 
the  total  volume  of  liquid  exuded  increase  with  the 
concentration  of  the  gel.  The  velocity  is  also 
approximately  doubled  for  each  10°  rise  in  temper¬ 
ature.  Syneresis  starts  almost  immediately  in  alkal¬ 
ine  gels  and  proceeds  very  rapidly,  but  the  final 
volume  of  liquid  exuded  is  less  than  in  acid  gels. 
In  neutral  gels  the  hydration  of  the  micelles  is  1  mol. 
of  water  to  1  mol.  of  silica,  but  increases  with  the 
alkalinity,  being  2  mols.  of  water  to  1  mol.  of  silica 
at  pa  10.  Syneresis  is  due  to  the  mutual  attraction 
of  micelles  through  residual  valencies  and  is  therefore 
greater  in  concentrated  than  in  dilute  gels. 

E.  S.  Hedges. 

X-Ray  study  of  the  gelatinisation  of  cellulose 
nitrate.  Desmaroux  and  M.  Mathieu  (Compt. 
rend.,  1930,  191,  786— -788).— Whilst  the  X-ray 
diagram  (Cu-X  radiation)  of  cellulose  nitrate  films 
(12-06%  N)  deposited  from  acetone  or  mixtures  of 
ether  and  alcohol  is  a  single  diffused  diffraction 
ring  (this  vol.,  539),  the  addition  of  40 — 50%  of 
a  gelatinising  agent  may  produce  another  sharp 
and  smaller  ring,  the  outer  ring  always  being  sharper 
and  narrower  than  that  produced  by  the  cellulose 
nitrate  itself.  The  classification  of  gelatinising  agents 
in  terms  of  the  power  of  absorption  by  cellulose 
nitrate,  or  the  disappearance  of  orientation  in  poured 
films,  gives  results  similar  to  those  afforded  by  X-ray 
data.  J.  Grant. 

“  Melting  curve  ”  of  natural  caoutchouc. 
G.  von  Susich  (Naturwiss.,  1930,  18,  915 — 916). — 
U ns t, retched  natural  caoutchouc  gives  an  X-ray  inter¬ 
ference  diagram  below  35 — 38°,  but  not  above  that 


temperature.  With  increasing  degree  of  stretching 
the  temperature  at  which  the  substance  is  truly 
amorphous  rises.  By  plotting  the  degree  of  stretch¬ 
ing  against  the  temperature  at  which  an  X-ray 
pattern  ceases  to  be  obtained,  a  “  melting  curve,” 
showing  the  transition  from  crystalline  to  amorphous 
caoutchouc,  is  obtained.  "  E.  S.  Hedges. 


Solvent  effect  with  caoutchouc.  P.  Stam- 
berger  and  C.  M.  Blow  (Kolloid-Z.,  1930,  53,  90— 
95): — A  method  for  measuring  the  swelling  pressure 
of  caoutchouc  is  described.  The  experimental  results 
show'  that  specimens  of  caoutchouc  from  different 
sources  give  identical  values  and  that  no  difference  is 
to  be  observed  between  the  behaviour  of  sols  and  gels. 
Variations  in  the  viscosity  of  caoutchouc  described 
are  attributed  to  changes  in  mol.  wt.  E.  S.  Hedges. 

Structure  of  celluloid.  ,1.  J.  Trillat  (Compt. 
rend.,  1930,  191,  65-1 — 656). — The  curve  obtained  by 
plotting  the  camphor  content  of  celluloid  films  and 
the  corresponding  intermoleeular  distances  of  the 
outside  rings  of  the  X-ray  diagrams  shows  a  very  slow 
rise  in  the  former  with  increase  in  the  latter  up  to 
10 — 15%  of  camphor  (5-3  A.),  followed  by  a  rapid  rise 
towards  the  point  corresponding  with  pure  camphor 
(6-1  A.).  This  indicates  that  an  amorphous  combin¬ 
ation  of  cellulose  nitrate  and  camphor,  capable  of 
dissolving  excess  of  camphor  in  solid  solution,  is 
produced  w'hen  the  camphor  content  exceeds  15%. 
Examination  of  the  films  in  three  perpendicular 
directions  showed  an  orientation  corresponding  with 
a  marked  birefringence,  w-hich  decreases  gradually 
on  addition  of  camphor  until  the  structure  is  isotropic 
in  all  directions.  Tests  with  other  plasticisers  suggest 
that  simple  mechanical  mixtures  are  involved. 

J.  Grant. 


Methyl  alcohol  equilibrium.  E.  F.  von  Wett- 
berg  and  B.  F.  Dodge  (Ind.  Eng.  Chem.,  1930,  22, 
1040 — 1046). — Examination  of  the  recorded  values 
of  the  equilibrium  constant,  Kp,  for  the  reaction 
CO+2H2  ^s=MeOH  show's  that  the  experimental 
data  differ  widely,  not  only  amongst  themselves,  but 
also  from  the  values  calculated  thermodynamically. 
The  fact  that  Kp  varies  with  the  pressure  will  account 
for  only  slight  deviations,  and  it  appears  that  the 
discrepancies  are  due  mainly  to  the  equilibrium  being 
complicated  by  side  reactions,  and  to  the  use  of 
inaccurate  thermal  data  in  the  calculations  (cf.  this 
vol.,  292).  A  new  direct  determination  of  Kp  at 
260— 330°/170  atm.  has  given  results  agreeing  fairly 
well  with  those  obtained  by  Smith  and  Branting 
(A.,  1929,  265).  R.  Cuthill. 


Associations  in  solution.  J.  Meisenheimer  and 
0.  Dorner  (Annalen,  1930,  482,  130— 160).— The 
association  of  a  large  number  of  simple  organic  sub¬ 
stances,  representing  many  different  types  of  com¬ 
pounds  dissolved  in  nitrobenzene,  dioxan,  and 
benzene  has  been  determined  by  the  cryoscopie 
method.  The  factor  of  association  increases  linearly 
with  the  concentration  of  the  solution,  and  this  is 
regarded  as  the  general  course  of  association.  The 
same  result  is  also  reached  theoretically  from  kinetic 
considerations.  In  certain  instances,  however,  such 
as  in  a  solution  of  benzoic  acid  in  nitrobenzene,  the 
association  factor  at  first  increases  rapidly  with  the 
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concentration  and  later  more  slowly.  This  behaviour 
is  clue  to  a  special  type  of  association  leading  to  the 
formation  of  new  double  or  triple  molecules  in  accord¬ 
ance  with  the  law  of  mass  action.  Tlic  curve  obtained 
is  never  simple,  because  the  general  association 
process  is  always  superimposed  on  the  special  associ¬ 
ation.  A  study  of  the  association  of  mixed  molecules 
has  also  been  made.  The  association  of  hydrogen 
chloride  with  w  ater,  a  series  of  alcohols,  ether,  and 
acetone  has  been  followed  by  preparing  solutions  of 
the  components  in  nitrobenzene  or  in  dioxan  and 
determining  the  alteration  in  the  f.  p.  on  mixing. 
Hydrogen  clilor ide  associates  strongly  with  water,  and  a 
series  of  alcohols  examined  does  so  to  a  smaller  extent. 
Those  substances  which  show  the  greatest  specific 
association  of  their  own  molecules  also  associate  most 
strongly  with  hydrogen  chloride,  and  the  order  of  the 
tendency  to  associate  with  hydrogen  chloride  is  the 
same  for  the  series  of  alcohols  in  both  solvents. 
Acetone  associates  strongly  and  benzophenone  weakly 
with  hydrogen  chloride,  and  in  general  association  is 
less  in  the  case  of  aromatic  compounds.  In  a  few 
cases  no  change  of  f.  p.  occurs  on  mixing  the  solutions 
■  and  in  other  instances,  a  very  slight  further  lowering 
takes  place.  The  nature  of  the  forces  involved  in 
molecular  association  is  discussed  and  it  is  pointed  out 
that,  for  example,  the  association  of  hydrogen  chloride 
with  water  does  not  depend  on  the  number  of  single 
water  molecules,  but  on  the  number  of  associated 
water  complexes.  The  degree  of  specific  association 
of  the  solute  does  not  depend  on  the  dielectric  constant 
of  the  solvent,  but  on  the  extent  of  solvation  of  the 
solute  in  the  particular  solvent.  E.  S.  Hedges. 

Dissociation  of  strong  electrolytes  in  non- 
aqueous  solution.  R.  Sciiingnttz  (Z.  Elektro- 
chcm.,  1930,  36,  861 — 874). — -Theoretical.  The 
behaviour  of  strong  electrolytes  in  non-aqueous 
solution  is  discussed  from  the  point  of  view  of  the 
theory  of  Debye  and  Hiickel.  The  conclusion 
reached  is  that,  whilst  the  theory  accounts  satis¬ 
factorily  for  tho  influence  of  the  dielectric  constant 
and  the  interionic  field  on  the  osmotic  or  activity 
coefficient,  the  evidence  available  indicates  that 
dissociation  of  even  the  strongest  electrolytes  is 
incomplete.  F.  L.  Usher. 

Hydrogen  exponent  of  water.  A.  Rung  and 
A.  Lasseeur  (Compt.  rend.,  1930,  191,  788 — 789).— 
The  elimination  of  carbon  dioxide  (cf.  A.,  1929,  1384) 
has  been  achieved  by  distillation  of  the  water  from  a 
platinum  still  in  the  presence  of  sodium  hydroxide, 
the  distillate  being  received  directly'  in  a  protected 
hydrogen  electrode  vessel  containing  pure  hydrogen, 
and  the  pH  value  determined  at  once  by  the  zero- 
potential  method  using  hydrogen  electrodes  contain¬ 
ing  liquids  of  known  pa  values.  The  previous  value 
(5-8)  is  confirmed,  and  shown  to  be  unaffected  either 
by  boiling  or  by  subsequent  freezing.  J,  Grant. 

Acidify  of  mono-  and  di-ammonium  phos¬ 
phates.  T.  R.  Ball  (J.  Amer.  Chem.  Soc.,  1930, 
52,  3901 — 3905). — The  pn  values  of  mono-  and  di- 
ammonium  phosphate  in  dilute  solution  are  found  to 
bo  4-36  and  7-7 5,  respectively.  The  p.,  of  diammon- 
ium  phosphate  solutions  increases  to  8-01;  (eresol-red 
and  phenol-red  indicate  pn  8-3  and  S-l,  respectively) 


when  the  concentration  is  raised  to  100  g.  per  litre. 

The  colour  produced  in  10  c.c.  of  this  solution  by  the 
addition  of  2  drops  of  1%  phenolphthalem  was 
removed  by  0-3  c.c.  of  0-1  A-.-nilphuric  acid. 

J.  G.  A.  Griffiths. 

Equilibrium  of  cerous  and  perceric  salts.  j 
G.  Lejeune  (Compt.  rend.,  1930,  191,  6G5 — 007).—  I 

The  author’s  method  (A.,  1927,  736,  833)  has  been  j 
applied  in  the  measurement  of  the  E.M.F.  of  the  cell 
Hg|HgCI,  sat.  KCl|sat.  K2S04|K2C03,  2-5J/-cerous- 
pcrccricjPt,  in  nitrogen  at  25°.  On  the  assumption  j 
that  the  equilibrium  involves  a  unit  valency  change 
Nernst’s  formula  is  approximately  confirmed  and  the  i 
equation  Ccul+H‘-|-H,0  ^=^CcO,v+3H  is  suggested, 
since  the  change  CelII4=-CeVI  involves  three  hydrogen 
ions.  This  docs  not  preclude  the  existence  of  CeVI 
ions,  which  probably  account  for  the  more  intense  red 
colour  obtained  on  oxidation  of  cerous  compounds  by 
hydrogen  peroxide  as  compared  with  Ce0lv  ions 
produced  by  air.  J.  Grant. 

Hydrochloric  acid  solutions  of  iodine  mono¬ 
chloride.  F.  A.  Piiilbrick  (J.C.S.,  1930,  2254 — 
2260), — The  distribution  of  iodine  between  hydro¬ 
chloric  acid  and  a  hydrochloric  acid  solution  of  iodine  ; 
monochloride  has  been  investigated  by  bringing  both 
into  equilibrium  with  a  carbon  tetrachloride  solution 
of  iodine.  Tho  iodine  monochloride  was  prepared 
in  the  solution  by  the  action  of  hydrochloric  acid  \ 
on  potassium  iodate.  A  corresponding  amount  of  | 
potassium  chloride  was  added,  therefore,  to  the 
hydrochloric  acid  solution  alone.  From  tho  results 
it  appears  that  iodine  monochloride  is  highly  ionised  < 
in  solution  to  I’  and  Cl'.  In  3iY-hydrochloric  acid 
the  degree  of  ionisation  of  an  approximately  M 
solution  of  iodine  chloride  is  about  80%  of  that  of  the 
acid,  and  in  7iY-acid  it  is  considerably  greater.  This 
confirms  the  view  that  the  formation  of  electrovalencies 
.is  promoted  by  a  large  cation  and  a  small  anion,  and 
the  ionisation  of  iodine  mono-  and  tri-chlorides  in  non- 
aqueous  solvents  also  supports  this  conclusion.  There 
is  ho  evidence  for  the  existence  of  HIC12  or  its  anion 

in  solution.  A  vessel  for  the  microtitration  of  iodine 

is  described;  3  mg.  can  be  titrated  with  an  accuracy  , 
of  0-1%.  .  M.  S.  Burr.  j 

Activity  coefficients  of  caesium  chloride  and 
hydroxide  in  aqueous  solution.  H.  S.  Harked 
and  O.  E.  Schotp,  jun.  (J.  Amer.  Chem.  Soc.,  1930, 

52,  3886- — 3S92). — From  E.M.F.  determinations  at 
25°  with  the  cells  Ag|  AgCT|CsCl(0-001 — 3-0Af)|  ; 

Cs(0  01  and  0- 1  %)Hg|  CsCl(0- 1  J/ )  I AgCTI Ag  and  H2| 
CsOH(0-01 — l-3if)|Cs(0-0.l  and  0-l%)Hg|Cs0H  ;j 

(0-0547)  |H2,  the  activity  coefficients  of  aqueous  s 
caesium  chloride  and  caesium  hydroxide  have  been  ,j 
computed.  The  constants  of  the  equation  of  Hiickel  | 
(A.,  1925,  ii,  513)  and  of  Harned  (A„  1922,  ii,  255)  f 
have  been  evaluated.  Values  of  the  activity  cocm-  ; 
cients  of  caesium  chloride  lie  below  those  of  the  other 
alkali  chlorides,  and  those  of  caesium  hydroxide  arc 
slightly  greater  than  those  of  potassium  hydroxide. 

J.  G.  A.  Griffiths- 

Activity  coefficient  and  dissociation  of  water 

in  caesium  chloride  solutions.  H.  S.  Harked  ana 
O.  E.  Schupp,  jun.  (.J.  Amer.  Chem.  Soc.,  1930,  52, 
3S92— 3900). — From  E.M.F.  determinations  at  2o 
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with  the  cell  H2|HCl(0-01Jf),  CsCl(0— 3i)/)|AgCl|Ag 
it  is  found  that  values  of  the  activity  coefficient  of 
hydrochloric  acid  in  caesium  chloride  solutions  arc 
lower  than  in  solutions  of  other  alkali  chlorides.  The 
activity  coefficient  of  caesium  hydroxide  in  caesium 
chloride  solutions  has  been  computed  from  E.M.F. 
data  for  the  cell  HJCsOH(005  or  0-lil/),  CsCl(0-0— 
3-7M)jCsfHg|CsOH(0-05  or  O-IJ/)]!!.,  at  25°.  The 
ionic  activity  coefficient  product  and  dissociation  of 
water  in  caesium  chloride  solutions  have  been  com¬ 
puted  and  the  results  are  in  accord  with  values  based 
on  determinations  of  the  E.M.F.  of  the  cell  H„| 
CsOH(0-022j)/),  CsCl (0-02 — 1-351/)  [ AgCl | Ag  at  25° 
(cf.  Roberts,  this  vol.,  1525)  and  conform  to  values 
previously  obtained  with  other  alkali  halide  solutions. 

J.  G.  A.  Griffiths. 

Free  energy  of  stannous  hydroxychloride  and 
the  activity  coefficient  of  stannous  chloride  and 
stannous  ion.  M.  Randall  and  S.  Murakami 
(J.  Amer.  Chem.  Soc.,  1930,  52,  3967—3971).— 
Determinations  of  tho  equilibrium  Sn"+Cl'+ 
2H20(()=Sn(0H)Cl,H20(«)+H’  have  been  made  at 
25°.  The  free  energy  of  the  reaction,  AF298.j,  is 
—3750  g.-cal.  and  tho  free  energy  of  formation  of 
Sn(0H)Cl,H20(5)  is  —154,491.  The  activity  co¬ 
efficients  of  stannous  chloride  and  stannous  ion  have 
been  calculated ;  the  values  of  the  latter  are  smaller 
than  those  for  the  alkaline-earth  ions. 

J.  G.  A.  Griffiths. 

Theoretical  shape  of  the  solubility  isotherm  of 
a  solid  in  a  complex  solvent.  N.  I.  Stepanov 
(Ann.  Inst.  Anal.  Phys.-Chim.,  Leningrad,  1926,  3, 
466 — 468).  Chemical  Abstracts. 

Shape  of  the  isothermal  solubility  curve  of  a 
solid  in  a  ternary  system.  N.  I.  Stepanov  (Ann. 
Inst.  Anal.  Phys.-Chim.,  Leningrad,  1926,  3,  482 — 
483). — The  theoretical  shape  of  the  isothermal 
solubility  curves  in  a  ternary  system  is  considered  in 
relation  to  Roozeboom’s  triangular  diagram.  If  the 
two  apices  of  the  triangular  diagram  corresponding 
with  the  two  components  of  the  liquid  solvent  are 
made  to  coincide  with  tho  corresponding  points  in  the 
binary  system,  then  the  intersection  of  the  lines 
joining  the  homologous  points  in  the  two  systems 
gives  an  easy  means  of  constructing  isothermal 
curves  in  a  ternary  system.  Chemical  Abstracts. 

Isotherm  of  the  solubility  of  a  binary  compound 
in  a  ternary  system.  N.  I.  Stepanov  (Ann.  Inst. 
Anal.  Phys.-Chim.,  Leningrad,  1928,  4,  306 — 308). — 
Mathematical.  For  a  non-dissociated  compound  the 
curve  consists  of  two  intersecting  straight  lines,  whilst 
for  a  partly  dissociated  compound  it  is  a  hyperbola, 
parabola,  or  ellipse.  The  m.  pi  of  the  compound 
which  is  dissociated  in  the  liquid  phase  falls  with 
increase  in  the  degree  of  dissociation. 

Chemical  Abstracts. 

Theoretical  m.-p.  curves  of  a  binary  compound 
both  undissociated  and  dissociated  in  the  liquid 
phase.  N.  I.  Stepanov  (Ann.  Inst.  Anal.  Phys.- 
Chim.,  Leningrad,  1928,  4,  327— 330).— Mathematical 
expressions  have  been  deduced  theoretically. 

Chemical  Abstracts. 

Distortion  of  curves  in  connexion  with  m.-p. 
diagrams  ;  m.-p.  diagrams  with  curvilinear  co¬ 


ordinates.  N.  V.  Lipin  (Ann.  Inst.  Anal.  Phvs.- 
Chim.,  Leningrad,  1928, 4,  30S — 310). — A  complicated 
theoretical  solution  of  Kurnakov’s  problem  has  been 
obtained.  By  a  study  of  deviations  of  the  curves 
with  Schroder  logarithmics  as  a  basis  the  position  of 
the  m.  p.  can  be  determined. 

Chemical  Abstracts. 

Distortion  of  the  curve  of  the  thermodynamic 
potential  with  the  change  of  components  in  a 
binary  system.  N.  I.  Stepanov  (Ann.  Inst.  Anal. 
Phys.-Chim.,  Leningrad,  1928,  4,  325 — 327). — The 
relation  between  the  distortion  of  the  curve  of  the 
thermodynamic  potential  and  the  change  of  com¬ 
ponents  in  the  system  A-rB=^ApBq  from  A  and  B 
to  B-\-ApB<]  has  been  developed  mathematically. 

Chemical  Abstracts. 

Solidifying  points  of  binary  mixtures  of  fatty 
acids  and  esters.  L.  A.  Bhatt  and  II.  E.  Watson 
[with  Z.  H.  Patel]  (J.  Indian  Inst.  Sci.,  1930,  13d, 
141 — 146). — F.-p.  curves  are  given  for  the  acid  pairs 
acetic-»-butyric ;  bohenic-stearic ;  dodeeoic-steario ; 
docoic-stcaric ;  dodecoic-lignoccric ;  dodecoic-myr- 
istic;  and  for  methyl  dodccoate-methyl  myristate. 
Tho  lignoceric  acid  used  was  isolated  from  Aden- 
anlhera  pavonia  ;  it  is  not  the  w-acid.  H.  Burton. 

Connexion  between  the  melting  curve  and  the 
composition  of  a  binary  mixture .  K .  Posthumus 
(Rec.  trav.  chim.,  1930,  49,  885 — 914). — A  discussion 
of  the  various  forms  of  m.-p.  diagrams  for  binary 
mixtures  in  which  the  two  components  exist  in  a 
single  molecular  form  and  give  rise  to  only  one  new 
kind  of  molecule  in  the  mixtures.  O.  J.  Walker. 

Binary  systems.  II.  J.  H,  Koers  and  F.  E.  C. 
Scheffer  (Rec.  trav.  chim.,  1930,  49,  915 — 954; 
cf.  this  vol.,  861). — Mathematical.  The  equilibria  in 
systems  in  which  tho  solid  phase  corresponds  with 
one  of  the  two  components  are  discussed  and 
illustrated  by  means  of  numerous  pressure-tem¬ 
perature,  pressure-composition,  and  volume -composi¬ 
tion  diagrams.  Tho  differences  between  tho  critical 
temperatures  and  between  the  triple-point  tem¬ 
peratures  of  the  two  components  are  considered  with 
reference  to  their  influence  on  the  equilibrium  con¬ 
ditions.  O.  J.  Walker. 

F.  p.  of  the  system  water-hydrogen  fluoride. 
G.  H.  Cady  and  J.  H.  Hildebrand  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3843 — 3846). — F.-p.  data  are  given  for 
the  entire  range  of  solutions,  and  tho  compounds 
H20,2HF,  and  H20,4HF  (m.  p.  172-8°  Abs.)  as  well 
as  H20,HF,  m.  p.  237-7°  Abs.  (cf.  Metzner,  A.,  1895, 
ii,  10S),  have  been  obtained.  J.  G.  A.  Griffiths. 

System  water-silicon  dioxide.  I.  A.  Smits 
(Rec.  trav.  chim.,  1930,  49,  962 — 966). — The  work  of 
van  Nieuwenburg  (this  vol.,  1262)  on  the  volatility  of 
silicic  acid  in  steam  is  discussed,  and  it  is  shown  that 
the  system  water-silicon  dioxide  is  of  the  same  type 
as  the  system  cther-antliraquinone,  although  com¬ 
plicated  •  by  the  fact  that  the  second  component, 
silicon  dioxide,  can  exist  in  several  modifications. 
Some  points  for  further  investigation  are  suggested. 

O.  J.  Walker. 

Iodine  and  potassium  iodide.  T.  R.  Briggs  and 
W.  F.  Geigle  (J.  Physical  Chem.,  1930,  34,  2250 — 
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2259). — The  temperature-composition  diagram  for  the 
system  iodine-potassium  iodide  has  been  determined 
from  70°  to  191°,  the  b.  p.  of  the  saturated  fused  mass. 
No  polyiodides  exist  as  stable  phases  in  equilibrium 
with  the  mass.  The  system  is  of  the  simple  type  with 
a  euteetic  at  80-8°  and  22-2  mol.-%  KI.  The  solu¬ 
bility  curve  of  potassium  iodide  in  iodine  is  practically 
parallel  to  the  temperature  axis  and  as  a  result 
temperature  arrests  are  not  found  in  the  usual  cooling 
curves.  Parsons1  conclusions  (A.,  1908,  ii,  89)  that 
certain  mixtures  supposed  to  be  liquid  were  not 
homogeneous  is  now  shown  to  bo  correct,  but  the 
non-homogeneous  mixtures  actually  consist  of  solid 
potassium  iodide  and  saturated  solution.  Polyiodidcs 
of  potassium  and  in  particular  the  tri-iodide  do  not 
exist  as  stable  solids  above  25°.  L.  S.  Theobald. 

Polyiodides  of  caesium.  II.  Iodine  and 
caesium  iodide.  T.  R.  Briggs  (J.  Physical  Chem., 
1930,  34,  2260—2266;  cf.  this  vol.,  1374).— The 
temperature-composition  diagram  for  this  system 
has  been  determined  from  60°  to  303°,  the  b.  p.  of  the 
saturated  fused  mass.  The  four  solid  phases  are  iodine, 
the  tetraiodide,  the  tri-iodide,  and  caesium  iodide,  but 
neither  polyiodide  is  stable  at  its  m.  p.  The  transition 
temperature  between  the  tri-iodide  and  the  mono¬ 
iodide  is  211°  and  that  between  the  polyiodides  is  136° 
approximately ;  the  eutectic  for  iodine  and  the 
tetraiodide  lies  at  71-50±1°.  I>.  S.  Theobald. 

Physico-chemical  studies  of  complex  acids. 
IV.  Vanadates  of  silver.  H.  T.  S.  Britton 
and  R.  A.  Robinson  (J.C.S.,  1930,  2328 — 2343). — 
Potentiometric  titrations  of  silver  nitrate,  using  a 
silver  electrode,  have  been  carried  out  Bath  sodium 
vanadate  solutions  in  which  the  values  of  the  ratio 
Na20  :  V205  varied.  Reverse  titrations  of  vanadate 
solutions  with  silver  nitrate  have  also  been  made  and 
conductometric  titrations  of  sodium  vanadates  with 
silver  nitrate.  The  results  indicate  that  the  in¬ 
soluble  vanadates,  3Ag20,V205,  2Ag20,V205,  and 
Ag20JV206>  are  definite  chemical  individuals.  The 
product  [Ag*]2[HV04"]  has  a  constant  value  of  the 
order  of  2  X  10~14  and  shows  that  the  2  : 1  sodium 
vanadate  solutions  contain  the  HV04"  ion  rather  than 
the  V207'"'  ion.  The  solubility  product  [Ag‘][V03'] 
is  5  X 10-7.  Hydrolysis  of  3:1  sodium  vanadate 
prevents  the  determination  of  the  solubility  product 
of  the  corresponding  silver  salt,  but,  on  the  assump¬ 
tion  that  this  hydrolysis  is  complete,  the  product 
[Ag’]3[HV04"][0H']  has  a  constant  value  of  the  order 
of  10'24.  Addition  to  silver  nitrate  of  solutions  of 
sodium  vanadate  of  the  composition  mNa20,V205 
first  precipitates  mixed  vanadates  of  silver  of  a  mean 
composition  a'Ag,0,V205.  Addition  of  excess  of 
sodium  vanadate,  however,  results  in  the  precipitation 
of  either  the  3  : 1  or  the  2  : 1  silver  vanadate,  depend¬ 
ing  on  the  composition  of  the  precipitant  used.  There 
appears  to  be  definite  evidence  of  the  existence  in 
solution  of  the  ions  V04"',  HV04",  and  either  H2V04' 
or  V03'.  M.  S.  Burr. 

Thermal  dissociation.  J.  Rrustin§ons  (Latvij. 
Univ.  Raksti,  1929,  1,  29 — 63). — A  compensation 
method  is  described  by  which  the  dissociation  of  the 
following  compounds  in  the  liquid  state  have  been 
studied :  thallous  carbonate  and  lithium,  sodium, 


potassium,  rubidium,  and  caesium  nitrates.  The 
isochores  of  the  liquid  compounds  approximate  to 
straight  lines  for  the  pressure  interval  200—  900  mm. 
If  a  compound  with  a  common  ion,  e.ff.,  thallous  oxide 
or  a  carbonate,  is  dissolved  in  thallous  carbonate,  the 
dissociation  temperature  is  raised  and  the  well-known 
formula  for  the  relative  lowering  of  the  vapour  tension 
is  shown  to  be  applicable.  A  very  large  rise  in  the 
dissociation  temperature  of  the  nitrates  is  observed 
when  the  corresponding  nitrites  are  dissolved  in  them. 
Binary  mixtures  of  compounds  with  unlimited 
reciprocal  solubility,  e.ff.,  NaN03+LiN03,  KN03-f 
LiN03,  KN03+NaN03,  and  LiN03+CsN03  have  a 
minimum  dissociation  temperature  at  a  certain  definite 
composition.  The  temperature  at  which  the  dis¬ 
sociation  of  zinc  spar  begins  rises  as  dissociation 
proceeds,  and  this  is  due  to  the  formation  of  a  solid 
solution  with  the  zinc  oxide  formed.  M.  S.  Bure. 

Dependence  of  the  dissociation  temperature  of 
a  solid  on  the  size  of  the  crystal  grains.  J. 
Krcstinsons  (Latvij.  Univ.  Raksti,  1930,  1,  273— 
277). — Mercuric  oxide  has  been  separated  into  four 
specimens  of  differing  grain  size.  A  difference  of  6° 
was  found  in  the  dissociation  temperatures  of  the 
coarsest  and  finest  specimens,  Using  Thomson’s 
formula  the  surface  tension  of  solid  mercuric  oxide  is 
calculated  to  be  1146  dynes/cm.  F.  J.  Wilkins. 

Equilibrium  between  phosphine,  phosphorus, 
and  hydrogen.  V.  I.  Ifatiev  and  A.  V.  Frost 
(J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  1123 — 1129).— 
Drummond’s  values  (A.,  1927,  940)  for  the  equili¬ 
brium  constant  of  the  system  4PH3  -=a  P4+6H,  are 
too  high.  Using  an  improved  experimental  method, 
the  values  of  Kp  are  found  to  be  expressed  by  the 
equation  \ogKp=AjT+B,  where  T  is  the  temperature, 
A  is  —4956,  and  B  is  —18-68.  R.  Trhszkowski. 

Dissociation  pressures  of  metal  pyridine  thio¬ 
cyanates.  T.  L.  Davis  and  H.  R.  Batchelder 
(J.  Ainer.  Chem.  Soc.,  1930,  52,  4069— 4074).— The 
dissociation  pressures  of  di-  and  tetra-pyridinecobalt- 
ous,  mono-  and  di-pyridinecupric,  di-  and  tetra- 
pyridinenickelous,  and  tetrapyridinezinc  thiocyanates 
have  been  measured  at  20 — 80°.  The  curves  (log. 
pressure  against  1/T)  for  the  cobaltous  salts  are 
practically  parallel  to  the  vapour-pressure  cmve  for 
pyridine,  indicating  that  the  affinities  of  these  salts 
for  pyridine  are  approximately  constant  over  the  range 
of  temperature  studied.  The  curves  for  the  copper 
salts  approach  that  for  pyridine  at  the  higher  tem¬ 
peratures,  indicating  that  the  affinity  of  cupric  and 
monopyridinccupric  thiocyanates  for  pyridinedecreases 
with  rise  in  temperature.  The  nickclous  and  zinc 
salts  show  increasing  affinity  with  rise  in  temperature, 
Tetrapyridinenickelous  thiocyanate  decomposes 
spontaneously  below  — 3°.  H.  Burton. 

Pyrogenic  decomposition  of  the  alkaline-earth 
bromates.  Hackspill  and  Winterer  (Compt.  rend-, 
1930,  191,  663— 665).— Continuous  photographic 
records  of  the  increase  with  rise  of  temperature  of  the 
pressure  of  the  oxygen  evolved  from  the  anhydrous 
salts  show  that  all- the  oxygen  is  evolved  frorn^ barium 
and  calcium  bromates  at  265 — 315°  and  247— 27o  , 
respectively,  all  the  bromine  being  retained.  Stront- 
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ium  bromate,  however,  yields  all  but  1 — 3%  of  oxygen 
at  240 — 287°,  the  residue  being  fixed  as  SrO,  and  a 
little  bromine  liberated  in  its  place.  With  barium 
bromate,  decomposition  is  slow  up  to  300°,  and  then 
explosive.  J.  Grant. 

Ternary  system  potassium  sulphate-magnes¬ 
ium  sulphate-water.  B.  A.  Starrs  and  H.  H. 
Storcii  (J.  Physical  Chem.,  1930,  34,  2367—2374).— 
The  isotherms  for  85°  and  100°  have  been  determined. 
The  stable  solid  phases  at  85°  are  potassium 
sulphate,  leonitc  ( K2SO,, ,M gS 04 ,4H 20) ,  langbeinite 
(K,S04,2MgS04),  and  kieseritc,  whilst  at  100°  they  are 
potassium  sulphate,  langbeinite,  and  kieserite.  All 
available  data  for  30 — 100°  are  incorporated  in  a 
diagram.  L.  S.  Theobald. 

Hydrated  potassium  sesquicarbonate, 
K2C03,2KHC0a,l-5H„0.  A.  E.  Hell  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  3817—3825;  cf.  following 
abstract). — isotherms  at  5°,  25°,  35°,  and  50°  for  the 
ternary  system  K„C03-KHC03-H,0  have  been  deter¬ 
mined.  The  double  salt  K2Ct>3,2KHC03,l -5H20 
exists  within  a  very  narrow  range  of  concentrations 
from  —  9-2°  (lower  transition  point)  to  above  50°. 

J.  G.  A.  Griffiths. 

Double  salt  formation  among  carbonates  and 
hydrogen  carbonates  of  sodium  and  potassium. 
A.  E.  Hill  (J.  Amer.  Chem.  Soc.,  1930,  52,  3813— 
3817 ;  cf.  A.,  1929, 884). — A  further  study  of  the  system 
K2C03-NaHC03-Na2C03-KHC03-H20  shows  that  a 
rise  of  temperature  from  25°  to  35°  increases  the  range 
of  concentrations  within  which  the  salt 
K2C03,2KHC03,1-5H,0  is  stable  and  decreases  the 
range  for  the  salt  K,C03,NaHC03,2H20. 

J.  G.  A.  Griffiths. 

System  copper  sulphate-lithium  sulphate- 
water.  H.  D.  Crockford  and  M.  M.  Webster 
(J.  Physical  Chem.,  1930,  34,  2375— 2377).— The 
isotherms  for  0°,  25°,  and  55°  have  been  determined. 
The  data  are  in  general  agreement  with  those  obtained 
for  30°  by  Schreinemakers  (cf.  A.,  1909,  ii,  559)  and 
show  that  the  solubility  of  each  salt  is  depressed  by 
the  presence  of  the  other.  The  solid  phases  are  the 
hydrates  CuS04,5H20  and  Li,S04,H20,  no  double 
salts  being  obtained  at  the  temperatures  used. 

L.  S.  Theobald. 

System  sodium  chloride — magnesium  sul¬ 
phate — water  at  35°.  N.  K.  Voskressenska  (J. 
Appl.  Chem.,  Russia,  1930,  3,  321 — 33(5). — The  follow¬ 
ing  systems,  each  with  water,  were  investigated  at  35°  : 
sodium  chloride-magnesium  chloride,  magnesium 
chloride-magnesium  sulphate,  magnesium  sulphate- 
sodium  sulphate,  magnesium  sulphate-magnesium 
chloride-sodium  sulphate-sodium  chloride. 

Chemical  Abstracts. 

High-temperature  equilibrium  of  titanium 
dioxide  and  carbon  with  titanium  carbide  and 
carbon  monoxide.  L.  R.  Brantley  and  A.  O. 
Beckman  (J.  Amer.  Chem.  Soc.,  1930,  52,  3956 — 
3962). — The  equilibrium  pressure  of  carbon  monoxide 
in  the  system  Ti02(rutile  modification)-j-3C(graphite) 
— TiC-|~2CO  at  temperatures  between  1278°  and 
1428°  Abs.  is  given  by  the  relation  log10p(atm.)= 
3-829—5024 jT,  from  which  the  increase  of  free  energy 
and  of  heat  content  attending  the  reaction  at  1  atm. 


are  computed  to  be  AE=45,930— 35-01T  and  A H= 
45,930  g.-cal.,  respectively.  The  equilibrium  pressure 
is  1  'atm.  at  1312°  Abs.  The  solid  phases  in  the 
reaction  mixtures  were  identified  by  means  of  X-ray 
powder  photographs.  J.  G.  A.  Griffiths. 

Double  decomposition  in  the  absence  of  a 
solvent.  XH.  Fusion  curves  of  the  systems 
silver  iodide-metal  chlorides  of  group  I.  V.  P. 
Radisohtsohev  (J.  Russ.  Phys.  Chem.  Soc.,  1930, 
62,  1063 — 1072). — A  study  of  the  fusion  diagrams  of 
the  systems  Agl-CsCl  (RbCl.LiCl,  CuCl)  shows  that  in 
no  case  does  double  decomposition  take  place.  All 
systems  are  of  the  eutectic  type  with  the  exception  of 
lithium  chloride,  in  which  two  layers  separate.  The 
miscibility  of  fused  salts  and  the  character  of  the 
fusion  diagram  are  closely  connected  with  the  thermal 
data  for  the  double  decomposition  reactions. 

R.  Truszkowski. 

Thermodynamics  of  high  pressures.  V. 
Njegovan  (Arhiv  Hcmiju,  1930,  4,  49 — 61). — Van 
der  Waals’  equation  cannot  be  applied  at  high  pres¬ 
sures,  as  it  does  not  take  into  account  the  variation  of 
Cy.  A  modification  of  van  Laar’s  equation  is  given, 
in  which  a=j{T).  In  the  Haber-Bosch  process  Gy 
is  constant  up  to  100  atm.,  but  at  1000  atm.  the  yield 
of  ammonia  is  greater  than  theoretical ;  this  is  ascribed 
to  variation  of  Cy  with  pressure. 

R.  Truszkowski. 

Gibbs-Helmholtz  equation.  S.  E.  G.  Subero 
(Anal.  Eis.  Quim.,  1930,  28,  1089— 1097).— A  rtsumi 
of  a  paper  by  Boutaric  (Radium,  1919,  257),  and  a 
criticism  of  the  derivation  given  by  Palacios  (this 
vol.,  698).  H.  E.  Gillbe. 

[Gibbs-Helmholtz  equation.]  ,T.  Palacios 
(Anal.  Fis.  Quira.,  1930,  28,  1098— 1099).— A  reply 
to  Subero  (preceding  abstract).  H.  F.  Gillbe. 

Application  of  optical  data  to  the  calculation 
of  heats  of  activation.  H.  Eyeing  (Naturwiss., 
1930, 18,  915). — For  the  calculation  of  heats  of  activ¬ 
ation,  the  total  energy  of  diatomic  molecules  as  a 
function  of  the  distance  between  the  atomic  nuclei  can 
be  derived  from  optical  data.  E.  S.  Hedges. 

Calculation  of  heats  of  activation.  H.  Eyring 
and  M.  P6lanyi  (Naturwiss.,  1930,  18,  914 — 915). — 
London’s  calculation  for  the  reaction  between  a 
single  atom  and  a  diatomic  molecule  involves  the 
neglect  of  several  terms  in  the  energy  equations  and 
leads  to  the  value  0-13p0,  where  p„  is  the  valency 
energy  of  the  diatomic  molecule.  A  new  method  of 
calculation,  which  avoids  these  neglected  terms,  leads 
to  the  value  0-25p0.  E.  S.  Hedges. 

Heat  of  formation  of  molecular  oxygen. 
L.  C.  Copeland  (Physical  Rev.,  1930,  [ii],  36,  1221 — 
1231). — Using  a  direct  calorimetric  method  previously 
described  for  molecular  hydrogen  (cf.  A.,  1928,  712) 
the  heat  of  formation  of  molecular  from  atomic 
oxygen  was  determined  for  the  pressure  range  0T — 
0-55  mm.  of  mercury,  and  gave  values  of  131.000rL 
6000  g.-cal.  or  5-1  ±0-3  volts  per  mol.  Mercury 
vapour  is  readily  oxidised  to  yellow  mercuric  oxide 
by  atomic  oxygen ;  traces  of  nitrogen  give  a  green 
afterglow  due  to  metastable  molecules,  and  a  com¬ 
pound,  probably  an  oxide  of  nitrogen,  is  formed. 
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Palladium,  platinum,  and  nickel,  palladium  being  the 
most  active,  acted  catalytically  in  the  recombination 
of  atomic  oxygen.  The  possibility  of  long-lived 
metastablo  states  is  discussed.  N.  M.  Brnan. 


Thermochemistry  of  sulphur.  III.  W.  A. 
Roth,  R.  Gratx,  and  A.  Meichsner  (Z.  anorg.  Chem., 
1930,  193,  101 — 175). — The  heat  of  decomposition  of 
hydrogen  peroxide  at  20°  is  22-6S  kg.-cal  per  mol., 
and  its  hoat  of  dilution  is  negligibly  small  (0-017 — 
0-034  kg.-cal.  per  mol.).  The  following  thermochemical 
data  have  been  obtained  by  measurement  of  the  heat 
of  oxidation  of  gaseous  sulphur  dioxide  by  Q-Q5N- 
hydrogen  peroxide  solutions  at  20 — 21°  :  SO«+i02= 
SCWa+33-GGd-O'OG  kg.-cal.;  S02+i02+H20= 
H2S04+54'SS±0-05  kg.-cal.;  StUom„ic+  HO„=S03Uqald 
-fl04-57±0'07  kg.-cal.;  Srhomb[0+HO.>+H2O=H2S04 
-j-125-79-[:0'10  kg.-cal.';  Srhomt,ic+2O„+H2=H2S04+ 
194-1(5)±0-1  kg.-cal.  The  heats  of  dilution  per  mol. 
of  sulphuric  acid  with  0-027AT-hvdrogen  peroxide  aro 
H,SO4,10-3GHoO— >H.S04,2200H20+3-38  kg.-cal. 

and  H,SO„10"36H„O— >H2S04,2535H,0+3-49  kg.- 
cal.  ;  dilution  with  HC1,900H20  gives  H2SO4,10-3GH2O 
— ->HDS04,1940Ho0-r2-48  kg.-cal.  and 
H2SO4ri0-3GH2O~>H2SO4,1860H2O-f  2-46  kg.-cal. 
Earlier  thermoehomical  data  are  criticised,  especially 
those  involving  the  heat  of  dissolution  of  sulphur 
dioxide.  H.  F.  Gillbe. 


Determination  of  heats  of  dissociation  from 
pre-dissociation  spectra  and  the  heat  of  dissoci¬ 
ation  Of  02.  G.  Herzberg  (Z.  pliysikal.  Chem.,  1930, 
B,  10, 189— 192).— Since  only  an  upper  limiting  value 
of  the  heat  of  dissociation  can  be  obtained  from  pre¬ 
dissociation  spectra  (this  vol.,  831),  Henri’s  value  for 
the  heat  of  dissociation  of  oxygen,  determined  from 
the  pre-dissociation  spectra  of  nitrogen  peroxide  and 
sulphur  dioxide  (this  vol.,  272,  3S8),  is  too  high. 
Frerichs’  value  of  5-09+0-02  volts  (117-3  kg.-cal.) 
(cf.  this  vol.,  1328)  must  therefore  be  regarded  as  the 
correct  ono.  On  this  basis  the  work  of  separation 
of  the  first  oxygen  atom  from  nitrogen  peroxide  is 
71-5  kg.-cal.  (3-1  volts).  M.  S.  Burr. 

Heats  of  dilution  and  of  dissolution  of  potassium 
nitrate  and  chloride,  rubidium  fluoride,  and 
calcium  sulphate  at  high  dilutions.  E.  Lange 
and  J.  Monheim  (Z.  physikal.  Chem.,  1930,  150, 
349—369). — The  heats  of  dilution  at  very  low  con¬ 
centrations  of  potassium  nitrate,  rubidium  fluoride, 
and  calcium  sulphato  at  25°,  and  of  potassium  nitrate 
at  12-5°,  have  been  measured,  and  the  heats  of  dis¬ 
solution  of  potassium  nitrate  at  12-5°  and  25°,  potass¬ 
ium  chloride,  at  12-5°,  and  calcium  sulphate  at  25° 
have  been  determined.  The  results,  together  with 
the  differential  heats  of  dissolution  and  dilution,  are 
presented  in  tabular  and  graphical  form  for  a  range  of 
dilutions.  H.  F.  Gillbe. 


Heats  of  neutralisation  by  the  continuous-flow 
calorimeter.  L.  J.  Gillespie,  R.  H.  Lambert,  and 
J.  A.  Gibson,  jun.  (J.  Amor.  Chem.  Soc.,  1930,  52, 
3S06 — 3S13). — Heats  of  neutralisation  of  hydro¬ 
chloric  acid  by  sodium  hydroxide  at  20°,  25°,  32°,  and 
50°  and  by  potassium  hydroxide  at  20°  have  been 
determined  by  means  of  tho  continuous-flow  calori¬ 
meter  (cf.  Keyes,  Gillespie,  and  Mitsukuri,  A.,  1922, 


ii,  424).  The  determinations  at  20°  are  in  goal 
agreement  with  the  results  of  Richards  and  co¬ 
workers  (A.,  1929,  511 ;  1922,  ii,  425),  but  values 
computed  by  extrapolation  from  the  other  temper¬ 
atures  with  the  aid  of  temperature  coefficients  are  in 
poor  agreement,  probably  owing  to  uncertainties  in 
the  temperature  coefficients.  J.  G.  A.  Griffiths. 

Thermochemistry  of  compounds  in  the  system 
Ca0-Al,03-Si02.  IV.  Heat  of  dissolution  of  tri¬ 
calcium  aluminate  and  its  hydrates  in  hydro¬ 
chloric  acid.  T.  Thorvaldson,  W.  G.  Brown,  and 
C.  R.  Peaker  (J.  Amer.  Chem.  Soc.,  1930,  52,  3927 — 
3936). — Heats  of  dissolution  in  HCl,20H2O  at  20° 
of  tricalcium  aluminate  (3Ca0,Al,03),  the  hexa- 
hydrate  (3CaO, AL,03,GH20) ,  and  hydrates  containing 
8, 10-2,  and  11-6  mols.  of  water  per  mol.  of  SCaO.A^Oj 
have  been  determined.  The  values  computed  for 
heats  of  dissolution  of  the  first  two  in  HC1,200H,0  are 
732-8  and  518-8  g.-cal  (20°)  per  g.  of  3CaO,“Al203, 
respectively.  The  heat  of  hydration  of  the  anhydrous 
compound  to  tho  hexahydrate  is  214  g.-cal  per  g., 
and  the  heat  of  formation  of  3Ca0,Al203  from  calcium 
and  aluminium  oxides  at  20°  is  20-7  kg.-cal.  per  g. -mol. 
Tho  specific  heat  of  HCl,20H2O  compared  with  water 
between  1G°  and  20°  is  0-8507"  (cf.  Richards,  Mair,  and 
Hall,  A.,  1929,  G52).  J.  G.  A.  Griffiths. 

Conductivity  of  aqueous  solutions  of  electro¬ 
lytes  in  the  presence  of  sucrose.  H.  Possnek 
(Ann.  Physik,  1930,  [v],  6,  S75— 902).— The  con¬ 
ductivities  of  salts  in  sucrose  solutions  of  high  viscosity 
have  been  determined.  Kohlrausch’s  square-root  law 
remains  valid  up  to  relatively  high  concentrations  of 
the  electrolyte.  Tho  concentrations  at  which  devi¬ 
ations  from  the  law  occur  are  found  to  be  lower  as  the 
valencies  of  the  salt  radicals  increase.  The  observed 
effects  for  the  influence  of  concentration  on  con¬ 
ductivity  aro  found  to  agree  satisfactorily,  within  the 
range  of  validity  of  the  square-root  law,  with  those 
obtained  by  calculation  on  the  basis  of  the  theory  of 
Debye  and  Onsager.  The  Wien  effect  (deviation 
from  Ohm’s  law)  and  the  frequency  effect  were  also 
investigated.  Their  dependence  on  the  concentration 
of  the  salts  shows  qualitative  agreement  with  theory. 

W.  Good. 

Mobility  of  some  ions  containing  iron.  IH. 
Complex  ions  of  the  salts  Na3[Fe"’(CN)5OH0]  and 
Na2[Fe"' (CN)  5OH2  ].  F.  Holzl  (Monatsh.,  1930, 
56,  253 — 260;  cf.  this  vol.,  1253). — Measurements 
have  been  made  at  5°  and  25°,  over  a  wide  con¬ 
centration  range,  of  the  conductance  of  solutions  of 
sodium  aquopentacyanoferriato,  sodium  hydroxy- 
pentacyanoferriate,  sodium  aquopentacyanoferroatc, 
and  sodium  hydroxypentacyanof erroate .  Thcso  con¬ 
ductance  measurements  confirm  the  acid  character 
of  the  two  salts  Na2[Fe(CN)50H2]H20  and 
Na3[Fe(CN)50H2]H20  inferred  from  titration  experi¬ 
ments  with  sodium  hydroxide.  These  salts  behave 
as  monobasic  acids  and  contain  one  non-co-ordinated 
water  molecule  which  forms  a  hydroxonium  ion  with 
the  hydrogen  ion  of  the  acid  salt.  They  are  repre¬ 
sented  best  by  the  formula)  Na3HaO-H[Fe(CN)50fl] 
and  Na2H20-H[Fe(CN)50H],  and  the  neutralisation 
of  them  bv  sodium  hydroxide  by  the  equations 
RXH20-H[Fe(CN)30H]+RTa0H=2H20-j-  . 
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Na4[Fe(CN)6OH]  and  Na,H»0-H[Fe(CN),0Hl-f- 
Na0H«2Ha0 +Na3[  Fo(CN)5OH]T 

F.  G.  Tryhorn. 

Electron-sharing  ability  of  organic  radicals. 
Conductivity  of  organo-mercuric  nitrates  and 
chlorides.  I.  B.  Johns,  W.  D.  Peterson,  and 
R.  M.  Hixon  (J.  Physical  Chem.,  1930,  34,  2218 — 
2225;  cf.  A.,  1927,  814). — The  conductivities  of 
mercuric  methyl,  ethyl,  butyl,  benzyl,  p-tolyl,  and 
phenyl  nitrates  in  water,  and  of  mercuric  ethyl, 
benzyl,  and  phenyl  nitrates  in  absolute  alcohol  have 
been  determined  at  25°.  In  the  first  series,  the  values 
of  the  dissociation  constants  xKH  arc  75,  72,  12 
(approx.),  20,  15,  and  8-5,  respectively.  Conductivity 
data  for  mercuric  methyl,  benzyl,  and,  phenyl 
chlorides  in  absolute  alcohol,  and  in  alcohol-water 
mixtures  arc  also  recorded.  The  m.  p.,  approximate 
decomposition  temperatures,  and  the  solubilities  in 
water  at  25°  are  tabulated  for  the  nitrates.  The 
regular  diminution  of  the  conductances  of  aqueous 
solutions  of  the  nitrates  from  radical  to  radical 
supports  the  generalisation  that  the  electrical  properties 
of  a  polar  organic  derivative  should  bo  a  function  of 
the  electron-sharing  ability  of  the  various  radicals  to 
which  it  is  linked  (loc.  cit.).  L.  S.  Theobald. 

Electrical  conductivities  of  dilute  sodium 
amalgams  at  various  temperatures.  W.  J. 
Davies  and  E.  J.  Evans  (Phil.  Mag.,  1930,  [viii],  10, 
569 — 599;  cf.  Boohariwalla  and  others,  A.,  1929, 
1225). — Using  pyrex  four-electrode  tubes  the  electrical 
resistances  of  pure  mercury  and  eleven  dilute  liquid 
sodium  amalgams  have  been  measured  over  the  range 
0-307 — 5-27  at.-%  Na  between  0°  and  302°.  The  resist¬ 
ance  of  an  amalgam  relative  to  mercury  increases  at 
first  with  the  sodium  concentration,  then  remains 
fairly  constant,  and  finally  diminishes.  The  resist¬ 
ance-concentration  curves  are  somewhat  irregular 
near  the  maxima,  with  indications  of  small  dis¬ 
continuities.  The  average  temperature  coefficient 
of  resistivity  of  the  amalgams  is  greater  than  that  of 
pure  mercury  for  the  same  temperature  range,  and, 
for  an  amalgam  of  given  concentration  increases  with 
the  temperature  range ;  the  variation  of  this  coefficient 
is  somewhat  irregular,  but  the  tendency  is  for  an 
increase  with  concentration.  The  results  arc  dis¬ 
cussed  in  relation  to  Skaupy’s  theory  of  the  con- 
ductivity  of  amalgams.  N.  M.  Bligii. 

Ionisation  constant  of  water  at  25°  from  the 
E.M.F.  of  cells  without  liquid  junction.  E.  J. 
Roberts  (J.  Amcr.  Chem.  Soc.,  1930,  52,  3877 — • 
3881). — From  determinations  of  the  E.M.F.  of 
the  cells  Pt,H,|NaOH(m1)-fNaCl(j»2)|AgCl,Ag  and 
Pt,HJHCl(w3)|AgCl,Ag  at  25°  («i.1=m,=0-00C3— 
0-135J7,  and  m3 = 0 •  00 1 6 — 0 •  1 3847 )  the  ionisation 
constant  of  water  at  25°  is  computed  to  be  0-9884; 
0-004  Xl0-14.  Similar  measurements  with  tho 
aqueous  medium  containing  sodium  chloride  with  a 
weak  acid  and  its  sodium  salt  in  equimolar  proportions 
lead  to  the  ionisation  constant,  K,t,  of  the  acid  if  K A 
is  between  10*5  and  10%  J.  G.  A.  Griffiths. 

Platinum-hydrogen  electrode.  M.  Thalinger 
and  M.  Volmer  (Z.  physikal.  Chem.,  1930,  150, 
401 — 417). — Measurements  of  the  cell  Pt,H.,|0-01AT- 
H2S04|Pb02  show  that  polished  platinum  exhibits 


very  similar  behaviour  to  that  of  readily  polarised 
metals  such  as  iron  and  nickel,  but  the  passivity  is 
caused,  not  by  metallic  ions,  but  by  hydrogen  ions. 
The  current  falls  rapidly  at  first  to  about  70%  of  its 
initial  value,  remains  constant  for  a  time,  falls  again 
rapidly,  and  then  rises  abruptly ;  the  frequency  of  the 
cycle  diminishes  with  time.  In  presence  of  arsenious 
oxide  or  of  sulphur  dioxide  the  frequency  diminishes 
considerably,  but  the  amplitude  remains  unchanged, 
and  in  presence  of  hydrogen  sulpliide  the  current  falls 
steadily  to  zero ;  hydrogen  peroxide  and  lead  ions 
are  without  influence.  If  the  electrolyte  contains 
hydrochloric  acid  at  JY-concentration  tho  frequency 
decreases,  and  the  periodic  fluctuations  appear  at 
higher  currents,  but  with  0-012V -hydrochloric  acid  the 
electrode  becomes  completely  passive.  The  polaris¬ 
ation  is  induced  by  a  unimolccular  layer  of  oxygen 
resembling  that  formed  on  tungsten  filaments  at  high 
temperatures,  and  the  layer  becomes  thicker  and  more 
stable  as  the  polarisation  progresses.  The  oxygen 
film  inhibits  amalgamation  of  the  platinum  surface. 
Unlike  tho  passive  films  on  base  metals,  the  oxygen 
film  on  platinum  cannot  be  detected  by  optical 
methods,  but  as  the  hydrogen  layer  increases  in  thick¬ 
ness  optical  properties  become  evident.  By  cathodic 
dispersion,  platinum  films  of  a  spongy  structure  are 
obtained.  H.  F.  Gillbe. 

Chloroplatinate-chloroplatinite  electrode. 
E.  R.  Smith  (Bur.  Stand.  J.  Res.,  1930,  5,  735— 
740). — A  platinum  electrode  immersed  in  0-1A'- 
potassiuni  chloride  solution  containing  a  mixture  of 
potassium  chloroplatinate  and  potassium  chloro- 
platinite  has  a  definite  E.M.F.  corresponding  with  the 
electrode  reaction  PtCl4 — — 2Cl"=PtCl)J — +2c_.  This 
E.M.F.  was  measured  against  tho  0-lA-calomel 
electrode  and  extrapolated  to  pure  0-lA-potassium 
chloride  solution .  The  experimental  results  show  that 
this  electrode  functions  reversibly. 

W.  E.  Downey. 

Normal  potential  of  beryllium.  M.  Prytz 
(Z.  anorg.  Chem.,  1930,  193,  113 — 11S). — Dilute 
beryllium  amalgams  have  been  prepared  by  electrolysis 
at  0°  of  a  paste  made  from  hydrochloric  acid  and  a 
large  excess  of  beryllium  hydroxide,  using  a  P.D.  of 
7  volts  and  a  current  of  1  amp.  Calculations  based 
on  measurement  of  the  P.D.  between  the  amalgam 
and  beryllium,  employing  a  solution  of  beryllium 
acetylaeetonate  in  propylamine,  yield  for  the  normal 
potential  of  beryllium  1-9(6)  volts.  II.  F.  Gillbe. 

Concentration  cells  in  ethyl  alcohol.  V.  Cells 
without  liquid  junctions.  J.  R.  Partington  and 
H.  G.  Simpson  (Trans.  Faraday  Soc.,  1930,  26,  625— 
634;  cf.  A.,  1929,  269). — The  liquid  junction  in  the 
cell  Ag|AgI,NaIc1,|N,aIc2,AgI|Ag,  where  c1  and  c2  are 
the  concentrations  of  sodium  iodide  in  ethyl-alcoholic 
solution,  have  been  eliminated  by  separating  the 
sodium  iodide  solutions  by  means  of  (a)  a  saturated 
solution  of  potassium  thiocyanate  and  ( b )  two  stream¬ 
ing  sodium  amalgam  electrodes  receiving  amalgam 
from  the  same  reservoir,  one  electrode  being  in  each 
solution.  An  attempt  to  eliminate  the  junction  by 
means  of  a  thin  glass  membrane  was  not  successful. 
The  E.M.F.  of  the  cell  agrees  with  tho  formula  E— 
(•jRTjF)  log.  XjCj/^c,,  where  3.4  and  X,  are  the 
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equivalent  conductivities  of  the  sodium  iodide  solu¬ 
tions  at  concentrations  e,  and  c2,  and  v  is  1  in  the  case 
of  (a)  and  2  in  the  case  of  (6).  Assuming  the  formula 
E={2RTfF)\ogef1c1/f2c2,  in  which /x  and/,  are  the 
activity  coefficients  of  the  sodium  iodide  at  con¬ 
centrations  Cj  and  c2,  for  the  E.M.F.  of  the  cell  with  the 
amalgam  electrode,  the  equation  obtained  for  the 
activity  coefficient  of  sodium  iodide  in  ethyl-alcoholic 
solutions  of  concentrations  between  0-1  and  0-01J1/ 
at  25°  is  — logXo/=l-63Vc— 2c.  It  is  concluded  that 
sodium  iodide  is  not  completely  dissociated  in  these 
solutions.  *  E.  S.  Hedges. 

Interaction  of  molecules  with  the  silver  ion. 
F.  K.  V.  Koch  (Phil.  Mag.,  1930,  [viii],  10,  559— 
564). — The  free  energies  of  solvation  of  the  silver  ion 
have  been  derived  {AE)  from  measurements  of  the 
variation  of  the  electrode  potential  with  the  solvent 
in  ten  organic  liquids  (cf.  A.,  1928,  370),  and  are 
compared  with  those  (.4y)  calculated  by  Born’s  method 
for  the  ideal  case  assuming  that  the  ion  is  a  rigid 
sphere  in  a  continuous  medium  of  dielectric  constant  e. 
Since  the  absolute  value  of  AE  cannot  bo  determined 
experimentally,  A  E  is  chosen  for  acetone  so  that  A E= 
A  T,  and  the  values  for  the  other  solvents  are  found  by 
■difference.  Uncertainties  due  to  values  of  s  and  the 
radius  of  the  silver  ion  are  discussed.  The  values 
of  Ac—/,,  where  Ac=Ae—At  and  y  is  a  constant, 
fall  into  three  classes,  which  merge  into  one  another, 
and  show  that  the  transition  from  solvation  to 
complex  formation  is  gradual.  The  results  are 
discussed.  N.  M.  Bligh. 

Electron-sharing  ability  of  organic  radicals. 
Concentration  cells  using  organo-mercuric 
iodides.  I.  B.  Jonxs  and  R.  M.  Hixon  (J.  Physical 
Chem.,  1930, 34, 2226 — 2235 ;  cf.  this  vol.,  1525). — The 
reaction  2RHgI  «=  R2Hg+HgI2,  where  R  is  an 
organic  radical,  has  been  shown  to  be  reversible. 
Concentration  cells  of  the  type  Hg|HgI2(0-005il/),KI 
(0-05M)||2RHgI  ^  R,Hg+HgI2(c),KI(0-05r¥)|Hg 
have  been  investigated  and  the  value  of  c  has  been 
determined  on  the  assumption  that  the  organo-mercuric 
ions  give  no  E.M.F.  with  metallic  mercury.  The 
equilibrium  constants  of  the  above  reaction  for  the 
cells  in  which  R  is  methyl,  ethyl,  butyl,  benzyl, 
tolyl,  and  phenyl  can  be  correlated  with  the  dissoci¬ 
ation  constants  of  the  acid  and  amine  derivatives 
of  the  same  radicals.  The  E.M.F.  of  the  cells 
Hg|HgIa(0-005ilf),  KI(0-05Jjf)  |jHgI,(c),KI(0-05il/)  |Hg 
in  alcoholic  solution  are  recorded. 

L.  S.  Theobald. 

Apparatus  for  determining  potentials  of  cells 
with  very  high  internal  resistance.  6.  Schwarz- 
ENBACii  (Helv.  Chim.  Acta,  1930,  13,  865 — r869;  cf. 
Stadie,  A.,  1929,  1262). — In  a  Wheatstone  bridge  in 
which  two  thermionic  valves  form  one  pair  of  arms,  a 
balance  is  obtained  by  means  of  adjustable  resistances 
forming  the  other  two.  If  the  same  grid  potential  as 
was  previously  used  is  now  applied  to  one  of  the  valves 
through  a  potentiometer  system  containing  a  cell 
with  a  very  high  internal  resistance  and  the  potentio¬ 
meter  adjusted  until  a  balance  is  again  obtained,  the 
potentiometer  reading  docs  not  give  the  true  E.M.F. 
of  the  cell,  owing  to  the  variation  with  external 
resistance  of  the  (anode  current/grid  potential) 


characteristic  from  its  normal  value ;  but  by  carrying 
out  two  measurements,  in  the  second  of  which  the 
connexions  of  the  potentiometer  system  are  reversed, 
the  additional  potential  required  to  produce  a  balance 
is  in  one  case  added  to,  and  in  the  other  subtracted 
from,  the  true  potential  of  the  cell,  which  is  therefore 
the  arithmetic  mean  of  the  two  potentiometer  read¬ 
ings.  The  method,  which  is  of  especial  value  in 
working  with  glass  electrodes,  was  tested  on  a 
standardised  cell  through  resistances  varying  from 
3  to  26  megohms,  the  maximum  deviation  found  being 
0-3  millivolt.  F.  L.  Usher. 

Activity  of  protons  and  electrons  in  any 
solvent.  G.  Sghwarzenbach  (Helv.  Chim.  Acta, 
1930,  13,  S70 — S96). — Theoretical.  An  expression 
formally  similar  to  that  which  connects  the  potential 
of  an  indifferent  metal  electrode  with  the  activities 
of  the  constituents  of  a  mixture  of  oxidising  and 
reducing  agents  in  which  it  is  immersed  is  proposed 
for  the  potential  of  a  hydrogen  eleetrode  in  solutions 
of  an  acid,  viz.,  E=E0+(RT/F)  log<.  (acid/base),  in 
which  the  words  “  acid  ”  and  “  base  ”  refer  to  the 
molar  concentrations,  multiplied  by  the  respective 
activity  coefficients,  of  substances  which  can  respect¬ 
ively  donate  and  accept  protons.  The  “  normal  acidity 
potential,”  E0,  is  the  potential  of  a  hydrogen  electrode 
in  an  equimolccular  (with  respect  to  activities)  mixture 
of  the  “  acid  ”  and  “  base,”  and  depends  on  the 
dielectric  constant  of  the  solvent  but  not  on  its  acidity 
or  basicity,  for  which  reason  the  above  expression  is 
more  generally  applicable  than  the  functions  hitherto 
employed.  The  formula  is  used  to  calculate  hydrogen 
potentials  in  solutions  of  hydrogen  chloride  in  mixtures 
of  water  and  alcohol,  and  the  values  so  obtained  agree 
with  the  measurements  of  Hardman  and  Lapworth 
(J.C.S.,  1911,  99,  2242).  The  behaviour  of  acids  in 
non-basic  solvents  is  explained  partly  by  the  relatively 
large  effect  of  minute  traces  of  basic  impurities,  ana 
partly  by  a  “  self-buffering  ”  action  due  to  then 
assumption  of  amphoteric  properties  when  dissolved 
in  non-aqueous  solvents.  This  conception  is  shown  to 
account  for  the  increase  of  the  molecular  conductivity 
of  acids  with  concentration,  observed  in  non-basic 
solvents  such  as  ether  or  hydrocarbons. 

F.  L.  Usher. 

Measurements  of  potential  of  the  hydrogen 
electrode  in  solutions  of  acids  in  ether,  u. 
Schwarzexbach  (Helv.  Chim.  Acta,  1930,  13,  SOfi— 
907). — The  potential  of  the  hydrogen  electrode  in 
ethereal  solutions  of  sulphuric,  hydrochloric,  acetic, 
and  trichloroacetic  acid  have  been  determined.  The 
measurements  are  regarded  as  only  approximately 
quantitative,  on  account  of  the  large  variations 
observed  and  the  magnitude  of  some  of  the  liqud 
contact  potentials.  The  reference  electrodes  used 
were  (a.)  a  calomel  electrode  in  a  saturated  solution 
of  phenyltrimethylammonium  chloride  in  chloroform 
or  ( b )  a  mercurous  sulphate  electrode  in  a  2iV-solution 
of  sulphuric  acid  in  ether.  The  acidity  of  all  the 
acids  studied  is  much  greater  in  ether  than  in  water, 
sulphuric  acid  being  more  than  10,000  times  as  strong 
in  the  former  as  in  the  latter.  The  phenomenon  o 
“  self-buffering  ”  was  observed  in  all  the  acids  except¬ 
ing  trichloroacetic,  and  is  so  marked  in  sulphuric  ad 
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that  the  acidity  is  nearly  independent  of  the  con¬ 
centration.  The  acidity  of  trichloroacetic  acid  rises 
steeply  with  concentration,  and  in  2JV  ethereal  solution 
is  equal  to  that  of  ethereal  sulphuric  acid  and  greater 
than  that  of  ethereal  hydrochloric  acid.  The  acidity 
of  ethereal  sulphuric  acid  is  lowered  by  the  addition 
of  either  alcohol  or  acetic  acid,  the  effect  varying 
directly  with  the  amount  added,  and  inversely  with 
the  concentration  of  sulphuric  acid.  F.  L.  Usher. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  XV.  Positive  and  negative 
maxima  on  current-voltage  curves.  J.  Heyrov- 
sky  and  M.  Dillesger  (Coll.  Czech.  Chem.  Comm., 
15)30,  2,  626 — 638). — The  maxima  exhibited  by  the 
current-voltage  curves  obtained  during  the  electro¬ 
lysis  with  the  dropping  mercury  cathode  of  solutions 
containing  reducible  substances  may  be  positive,  when 
the  cathodic  deposition  potential  is  greater  than  the 
clectrocapillary  zero,  or  negative,  when  the  deposition 
potential  is  algebraically  less  than  the  zero.  The  typo 
in  any  given  case  is  indicated  by  the  shape  of  the 
elcctrocapillary  curve  obtained  with  the  polarised 
dropping  mercury  cathode.  The  positive  maxima 
only  are  suppressed  by  acid  dyes,  negative  colloidal 
micelles,  and  by  anions,  for  which  a  law  analogous  to 
that  of  Hardy  and  Schulze  is  valid,  viz.,  the  dilution 
at  which  the  maximum  vanishes  is  proportional  to  the 
valency  of  the  ion.  The  negative  maxima  only  arc 
suppressed  by  multivalent  cations.  At  equivalent 
concentrations  the  suppressive  powers  of  the  hydroxyl 
and  sulphate  ions  are  identical  and  are  much  greater 
than  that  of  the  nitrate  ion.  In  certain  cases  there 
appears  to  be  a  protective  action  produced  by  the  ions 
of  one  metal  on  the  maxima  of  another. 

H.  F.  Gillbe. 

Theory  of  passivity.  XII.  Passage  of  current 
through  anodes  covered  with  an  insoluble 
surface  layer.  W.  J.  Muller  (Monatsh.,  1930,  56, 
191—196;  cf.  A.,  1929,  146,  886).— By  the  applic¬ 
ation  of  Kirchhoff’s  law  to  tho  distribution  of  the 
current  between  the  surface  film  and  the  pores  of  a 
coated  anode,  an  expression  is  derived  for  the  magni¬ 
tude  of  the  current  in  the  pores  in  a  state  of  stationary 
equilibrium.  The  formula  shows  that  with  a  surface 
film  of  low  conductance  the  whole  of  tho  current  is 
concentrated  in  the  pores.  With  increasing  con¬ 
ductance  of  tho  film  the  current  tends  to  shift  towards 
the  surface,  and,  witli  a  good  conductor,  only  a  small 
percentage  of  the  total  current  remains  in  the  pores. 
There  is  practically  no  current  transfer  across  the  inter¬ 
face  metal-electrolyte  in  the  pores  of  the  surface  layer 
until  the  discharge  potential  of  tho  anion  is  reached, 
and  it  amounts  at  most  to  a  few  milliamperes.  These 
views  are  applied  qualitatively  to  the  anodic  behaviour 
of  iron  in  strongly  alkaline  solutions. 

F.  G.  Tryhorn. 

Electrochemical  behaviour  of  metals.  I. 
Passivity  and  corrosion  of  iron.  J.  F.  Chittum 
(J.  Physical  Chem.,  1930,  34,  2267— 2285).— Defining 
passivity  as  a  tendency  on  the  part  of  iron  to  exhibit 
a  potential  less  than  that  of  an  iron  amalgam  under 
the  same  conditions,  a  theory  of  passivity  has  been 
developed  from  a  consideration  of  the  curves  which  are 
obtained  when  samples  of  iron  are  immersed  in 


solutions  of  varying  hydrogen-ion  concentration. 
Soft  irons,  annealed  and  alloy  steels  are  in  equilibrium 
with  the  ions  Fe(OH)  *  between  pa  1-0  and  6-0  when 
no  oxidising  agent  is  present.  The  slope  of  the  curve 
is  one  half  that  of  the  hydrogen  electrode  and  its 
position  is  different  for  chlorides  and  sulphates. 
Tempered  steels  arc  in  equilibrium  with  a  higher  oxide 
of  iron  between  pa  3-0  and  6  0,  and  in  the  presence  of 
oxidising  agents,  soft  iron  as  well  as  annealed  and 
alloy  steels  are  in  equilibrium  with  the  ion  Fe(OH)+ 
between  pu  1-0  and  3-0,  and  with  the  higher  oxide  of 
iron  between  pu  4-0  and  6-0.  When  the  pa  is  greater 
than  6-0  the  species  of  iron  with  which  the  metal  is 
in  equilibrium  is  soluble  and  its  solubility  increases  as 
the  cathodic  potential  increases  to  a  nearly  constant 
value.  In  such  cases  iron  behaves  as  an  electrode : 
Fc+3H20 — >Fe03“+6H'+4e ;  in  cases  where  the 
oxide  dissolves  or  is  reduced  it  behaves  as  an  electrode : 
Fe+2H20 — >-Fc02+4H'+4e.  The  iron  electrode 
has  its  greatest  anodic  potential  when  it  is  covered  with 
a  film  of  water  and  has  its  greatest  cathodic  potential 
when  covered  by  a  solution  of  a  strong  acid  or  an 
oxidising  agent.  The  general  explanation  of  passivity 
lies  in  the  behaviour  of  iron  as  a  higher  oxide  electrode 
and  its  solubility  in  the  higher  state  of  oxidation. 
The  nine  reactions  involved  are  summarised.  The 
detailed  mechanism  of  corrosion  processes  based  on 
this  theory  of  passivity  is  considered  with  reference  to 
the  p,i  of  the  solution.  The  known  characteristics  of 
passive  iron,  many  of  which  are  in  accord  with  the 
present  theory,  are  summarised.  Various  theories  of 
corrosion  are  also  discussed  and  tho  oxide  film  theory 
of  passivity  is  criticised  and  held  to  be  untenable. 

L.  S.  Theobald. 

Time  factor  in  anodic  passivation  of  metals. 
W.  J.  Shutt  and  V.  J.  Stirrup  (Trans.  Faraday  Soc., 
1930, 26,  635 — 642). — The  passivation  of  a  gold  anodo 
in  2AT-hydrochloric  acid  has  been  studied  by  tho 
oscillographic  method  and  a  few  experiments  on  the 
passivation  of  an  anode  of  Swedish  iron  in  2AT-sulphuric 
acid  were  also  carried  out.  The  electrolyte  was 
stirred  in  order  to  avoid  the  formation  of  relatively 
thick  layers  of  salt  at  the  anode  surfaco  and  under 
these  conditions  the  rise  of  potential  on  passivation 
was  almost  instantaneous.  A  study  was  made  of  tho 
“  time  of  passivation,”  representing  the  time  elapsing 
between  the  start  of  electrolysis  and  the  moment  the 
passive  potential  is  developed,  and  also  the  “  time  of 
recovery,”  or  reversion  of  the  anode  potential  to  the 
normal  value  after  stoppage  of  the  passivating 
current.  The  time  of  passivation  increases  with  rise 
of  temperature  and  is  inversely  proportional  to  tho 
current  density  diminished  by  some  constant  amount 
which  appears  to  represent  the  minimum  current 
density  which  will  bring  about  passivation  at  all.  The 
experimental  curves  diverge  from  the  rectangular 
hyperbola  form  at  high  current  densities,  the  observed 
times  being  less  than  those  required  by  the  equation. 
The  time  of  recovery  is  independent  of  the  current 
density,  but  decreases  rapidly  with  rise  of  temperature. 
The  results  are  considered  to  support  the  oxygen  theory 
of  passivity.  E.  S.  Hedges. 

Bimolecular  reactions.  H.  B.  Friedman  and 
H.  R.  Fulmer  (J.  Amer.  Chem.  Soc.,  1930,  52, 
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3973 — 3974). — Mathematical.  The  expression  for  the 
velocity  coefficient  when  only  one  reactant  is  present 
is  derived  from  that  for  the  case  involving  two  react¬ 
ants  at  different  initial  concentrations. 

J.  G.  A.  Griffiths. 

Velocity  of  ignition  of  gaseous  mixtures. 
K.Bxtntb  and  W.  Litterscheidt. — See  B.,  1930, 1053. 

Ignition  of  electrolytic  gas.  F.  Haber  (Natur- 
wiss.,  1930, 18,  917). — An  error  in  previous  work  (A., 
1929, 278)  is  pointed  out,  making  the  results  consistent 
with  other  work  on  the  influence  of  hydrogen  atoms 
on  the  explosion  of  hydrogen-oxygen  mixtures. 

E.  S.  Hedges. 

Explosions  in  detonating  gas  mixtures.  I. 
Calculation  of  rates  of  explosions  in  mixtures  of 
hydrogen  and  oxygen  and  the  influence  of  rare 
gases.  B.  Lewis  and  J.  B.  Friatjf  (J.  Amer.  Chem. 
Soc.,  1930, 52, 3905 — 3920). — The  reaction  chain  theory 
developed  by  Lewis  (this  vol.,  1255)  affords  an  inter¬ 
pretation  of  the  extremely  rapid  chemical  reaction  in 
the  wave  front,  but  does  not  lead  to  the  quantitative 
prediction  of  the  velocity  of  detonation  waves  slower 
than  that  corresponding  with  the  mixture  of  optimum 
composition .  By  means  of  the  theory  of  Chapman  (A., 
1899,  ii,  591)  and  Jouguet  (A.,  1925,  ii,  1169)  and 
employing  recent  thermal  data,  velocities  of  tho 
detonation  wave  have  been  calculated  for  explosive 
mixtures  of  hydrogen  and  oxygen  diluted  with  several 
gases.  It  is  assumed  that  the  composition  of  the 
burned  gases  corresponds  with  equilibrium  for  the 
dissociation  of  water  vapour  into  hydrogen  and 
oxygen  or  hydrogen  and  hydroxyl,  and  the  dissociation 
of  molecular  into  atomic  hydrogen  at  the  temperature 
and  pressure  attained  in  the  wave  front.  The 
velocities  calculated  for  stoicheiomctric  mixtures  of 
hydrogen  and  oxygen  diluted  with  1 — 5  mols.  of 
oxygen  or  nitrogen  generally  deviate  less  than  1% 
from  the  experimental  values  recorded  by  Dixon  and 
others.  The  less  satisfactory  agreement  between 
calculated  and  observed  values  for  mixtures  diluted 
with  hydrogen  may  arise  from  incomplete  reaction  in 
the  wave  front. 

The  theory  requires  that  if  the  explosive  mixture  is 
diluted  with  helium,  tho  velocity  of  the  detonation 
wave  shall  increase,  but  with  argon  the  contrary  shall 
occur.  This  has  been  verified  qualitatively  in  pre¬ 
liminary  experiments  by  means  of  direct  and  Schlieren 
photographs  of  tho  detonation  waves.  If  the  three¬ 
fold  dissociation  equilibrium  in  water  vapour  is  not 
considered,  much  poorer  agreement  is  obtained  be¬ 
tween  calculated  and  observed  velocities  in  all  the 
cases  investigated,  J.  G.  A.  Griffiths. 

Ignition  of  electrolytic  gas  [2H2+02]  by  quartz 
or  porcelain,  under  reduced  pressure.  H.  N. 
Alyea  and  F.  Haber  (Z.  physikal.  Chem.,  1930,  B, 
10,  193 — 204). — If  currents  of  hydrogen  and  oxygen 
cross  each  other  at  right  angles,  at  temperatures 
between  435°  and  540°  and  at  pressures  of  10 — 200 
mm.,  no  ignition  takes  place  in  the  free  gas  space. 
At  walls  of  quartz,  porcelain,  or  glass,  however, 
between  the  same  temperatures  and  at  the  lower 
pressures  considered,  explosion  readily  occurs.  Iron 
and  copper  have  a  similar  effect,  but  aluminium 
is  inactive.  A  variation  in  the  procedure  was  there¬ 


fore  made  by  allowing  a  hydrogen-oxygen  mixture  of 
the  required  composition  to  pass  through  a  heated 
aluminium  tube  into  a  large  space  containing  nitrogen 
at  the  required  pressure.  When  necessary,  a  piece  of 
porcelain  tube  could  be  inserted  in  the  aluminium 
tube  and  heated  at  the  same  temperature.  Previous 
treatment  of  the  porcelain  wall  with  hydrogen  for 
some  time  reduces  its  power  to  cause  explosion,  but 
increases  the  tendency  to  bring  about  quiet  com¬ 
bination.  Treatment  with  oxygen  has  the  opposite 
effect.  51.  8.  Bueb. 

Inflammability  of  hydrogen.  XI.  Prevention 
of  flame  propagation  in  hydrogen-air  mixtures 
by  wire  gauze.  Y.  Tanaka  and  Y.  Nac.ai  (J.  Soc. 
Chem.  Ind.  Japan.,  1930,  33,  361— 364b).— The  ex¬ 
tinction  of  the  flame  in  hydrogen-air  mixtures  by 
copper  gauze  is  facilitated  by  tho  presence  of  small 
quantities  of  tin  or  lead  tetraethyl,  or  of  benzene, 
owing  to  the  rise  of  the  theoretical  flame  propagation 
temperature.  The  size  of  the  mesh  necessary  for 
extinction  diminishes  with  increase  of  the  content  of 
the  anti-knock  compound  up  to  about  1%,  with 
decrease  of  the  hydrogen  percentage  from  60  to  20%, 
and  with  decrease  of  the  speed  of  the  flame. 

.  H.  F.  Gillbe. 

Gaseous  oxidations.  I.  Homogeneous  un¬ 
catalysed  reaction  between  oxygen  and  acetylene. 
G.  B.  Kistiakowsky  and  S.  Lenher  (J.  Amer.  Chem. 
Soc.,  1930,  52,  3785 — 3796;  cf.  Bone  and  Andrew, 
J.C.S.,  1905,  87,  1232). — The  oxidation  of  acetylene 
by  oxygen  at  temperatures  between  253°  and  356°  has 
been  investigated  in  a  pyrex  vessel  by  a  flow  method. 
The  yields  of  all  products  decreased  with  increased 
rates  of  flow,  but  the  proportions  changed  in  such  a 
manner  as  to  indicate  that  the  reaction  proceeds  by 
the  following  steps  :  acetylene — ->glyoxal — >form- 
aldehyde - ^formic  acid.  The  gaseous  products  con¬ 

sisted  mainly  of  carbon  monoxide  with  some  carbon 
dioxide  and  hydrogen ;  the  first  probably  originated 
from  direct  decomposition  of  glyoxal,  the  second  from 
oxidation  or  decomposition  of  formic  acid,  whilst  the 
origin  of  tho  traces  of  hydrogen  is  uncertain.  The 
velocity  of  reaction  is  proportional  to  the  square  of 
acetylene  concentration  and  is  very  slightly  retarded 
by  oxygen.  The  reaction  exhibits  an  induction 
period  and  is  homogeneous  and  of  the  chain  type, 
since  packing  the  bulb  with  glass  leads  to  a  marked 
decrease  of  reaction  rate.  The  increase  of  surface 
leads  to  a  predominating  heterogeneous  reaction  with 
no  induction  period.  The  main  direct  products  are 
carbon  dioxide  and  water.  The  velocity  is  approxim¬ 
ately  independent  of  rate  of  flow  and  directly  pro¬ 
portional  to  the  concentrations  of  oxygen  and 
acetylene.  J.  G.  A.  Griffiths. 

Thermal  decomposition  of  nitrous  oxide.  C.  Y. 
Hinshelwood  (Z.  physikal.  Chem.,  1930,  B,  10, 157— 
158). — In  reply  to  Volmer  and  Kummerov  (this  vol., 
1255),  it  is  contended  that  a  unimolecular  reaction  and 
a  bimolecular  reaction  probably  occur  simultaneously, 
the  decomposition  as  a  whole  being  effectively 
bimolecular  except  at  very  low’  pressures. 

R.  CUTHILL. 

Low-temperature  oxidation.  Ill-  Lag  ha 
ignition  of  some  hydrocarbons.  J.  S.  Lewis 
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(J.C.S.,  1930,  2241 — 2254).— Anomalies  are  found  if 
the  ignition  temperature  of  a  hydrocarbon  is  taken  as 
a  measure  of  its  ignitabilitv,  lit  is  shown  from  experi¬ 
ments  made  by  the  crucible  method  that  the  lag  in 
the  ignition,  i.e.,  the  interval  of  time  between  the 
rapid  heating  of  the  hydrocarbon  to  or  abovo  the 
ignition  temperature  and  the  appearance  of  the  flame, 
is  a  much  more  trustworthy  indication  of  the  ignit- 
ability,  since  it  is  a  function  of  the  mol.  \vt.  or  the 
boiling  range.  Metals  such  as  copper,  aluminium,  and 
lead  at  about  230°  raise  the  temperature  of  ignition 
and  increase  the  lag,  although  at  higher  temperatures 
the  reverse  happens.  Both  pro-knoelc  compounds, 
such  as  nitrogen  peroxide  and  amyl  nitrite,  and  anti¬ 
knock  compounds,  such  as  lead  tetraethyl  and  aniline, 
raise  the  ignition  temperature  and  increase  the  lag  at 
low  temperatures,  but  at  high  temperatures  the  former 
reduce  the  lag,  whilst  the  behaviour  of  the  latter  is 
unchanged.  When  members  of  these  two  classes  arc 
present  together  each  neutralises  the  effect  of  the 
other,  .  F.  J.  Wilkins. 

Kinetics  of  gaseous  oxidation  reactions.  R. 
Fort  and  G.  N.  Hinshelwood  (Proc.  Roy.  Soc.,  1930, 
A,  129,  284 — 298). — To  investigate  the  influence  of 
chemical  configuration  on  the  mechanism  of  oxidation 
reactions,  the  oxidation  of  methane,  methyl  alcohol, 
and  formaldehyde  has  been  studied  by  the  method 
previously  described  (Hinshelwood  and  Thompson, 
A.,  1928,  483).  The  influence  of  concentration  and 
of  surface  on  the  rate  of  reaction  was  determined, 
and  for  methyl  alcohol  the  relation  between  the 
reaction  rate  and  size  of  vessel  was  investigated.  All 
these  substances  exhibited  an  induction  period,  which 
was  considerable  with  methane;  the  reaction  rato 
varied  greatly  with  the  concentration  of  the  com¬ 
bustible  gas,  but  oxygen  had  relatively  small  influence. 
The  reaction  rate  decreased  as  the  capacity  of  the 
reaction  vessel  decreased.  The  results  are  best  ex¬ 
plained  by  the  assumption  of  a  chain  mechanism, 
which  does  not  depend  on  the  particular  configuration 
of  the  reacting  molecules  as  long  as  the  requisite 
energy  is  available.  An  approximate  quantitative 
treatment  is  attempted  for  methyl  alcohol.  In  the 
oxidation  of  this  substance  the  chains  appear  to  end 
only  at  the  walls  of  the  vessel,  in  contrast  with 
benzene,  where  they  end  principally  in  the  gas  unless 
the  vessel  is  very  small ;  with  methyl  alcohol  the 
efficiency  of  the  walls  in  breaking  the  chains  depends 
on  a  layer  of  adsorbed  oxygen.  Heats  of  activation 
are  calculated  in  the  usual  way  and  found  to  be 
61,500,  62,500,  and  20,600  g.-cal.  for  methane,  methyl 
alcohol,  and  formaldehyde,  respectively. 

L.  L.  Bircduishaw. 

Kinetics  of  chlorine  bleaching.  H.  Kauff¬ 
mans:.— See  B.,  1930,  1062. 

Kinetics  of  the  reduction  of  permanganate  by 
formaldehyde  in  neutral  solution.  J.  Holluta 
and  A.  Mutschin  (Z.  physikal.  Chem.,  1930,  150, 
381 — 400). — In  neutral  solution  the  reduction  of 
0-016 — O-OOSAf-potassium  permanganate  solution  by 
formaldehyde  is  a  reaction  of  the  second  order  and  is 
in  accordance  with  the  equation  4Mn04'+3CH20= 
4Mn02-f-2HC03'-fC03"-f 2HaO ;  in  presence  of  an 
excess  of  formaldehyde  the  reduction  proceeds 


further,  and  if  a  large  excess  be  present  the  reaction  is 
2Mn0.j'  4-2CH20= ]MrL,03+ 2HC03' + H20 .  The  re¬ 
duction  involves  two  consecutive  reactions,  which 
are  both  bimolccular,  of  which  the  first  results  in  the 
formation  of  formic  acid  and  the  second  in  the  rapid 
oxidation  of  the  acid.  The  bimolccular  velocity 
coefficient  of  the  total  reaction  changes  rapidly  in  the 
early  stages  of  the  reaction  on  account  of  the  produc¬ 
tion  of  hydrogen  ions,  but  this  effect  disappears  on 
addition  of  a  relatively  small  quantity  of  hydroxyl 
ions,  which  accelerate  considerably  the  total  reaction. 
In  the  later  stages  of  the  reaction  the  velocity  co¬ 
efficient  increases  as  a  result  of  the  rapid  oxidation  of 
tho  formic  acid.  The  influence  of  neutral  salts  is  only 
partly  in  accordance  with  theory,  and  increases  in  the 
later  stages  of  the  reaction,  but  the  variation  is  due 
only  partly  to  the  occurrence  of  consecutive  reactions. 

H.  F.  Gillbe. 

Chain  reactions  produced  by  physical  struc¬ 
ture.  N.  von  Raschevsky  (Z.  Pliysik,  1930,  64, 
556 — 55S;  cf.  this  vol.,  420,  698). — Tho  hysteresis 
phenomena  of  drops  containing  more  than  one 
substance  have  been  studied.  Under  certain  con¬ 
ditions  the  substances  concerned  can  form  them¬ 
selves  into  a  definite  sequence  only,  so  that  the 
formation  of  another  substance  can  set  in  only  if  a 
certain  amount  of  the  original  substances  is  present. 
These  circumstances  are  quite  independent  of  the; 
chemical  nature  of  the  reactions  concerned  and  are 
governed  only  by  the  interplay  of  diffusion  and 
solution  phenomena.  W.  R.  Angus. 

Velocity  of  decomposition  of  diazo-compounds 
in  water.  VI.  E.  Yamamoto  (J.  Soc.  Chem.  Ind. 
Japan,  1930,  33,  35S— 300b  ;  cf.  this  vol.,  1123).— 
The  velocity  coefficients  at  0°  (k)  and  tho  temperature 
coefficients  of  the  velocity  (A)  have  been  determined 
for  the  decomposition  in  aqueous  solution  of  tho 
following  diazo-compounds :  ?«-nitrobenzenediazon- 
ium  chloride,  k  4-0  X  10~s,  A  (60 — 80°)  13,600 ;  p-nitro- 
toluene-o-diazonium  chloride,  k  6-8  X  1 0-7,  A  (40 — 60°) 
12,750 ;  p-nitrobenzenediazonium  chloride,  k  6-9  X 10-8, 
A  (50 — 70°)  14,150;  the  calculated  velocity  coefficients 
are  tabulated  for  0 — 110°,  0 — 90°,  and  0 — 100°, 
respectively.  H.  F.  Gillbe. 

Speed  of  reaction  of  benzoyl  peroxide  with 
secondary  amines.  O.  Cialtikian  (Bull.  univ. 
etnt  R.S.S.  Armenie,  1930,  No.  5,  253— 258).— The 
reactions  NHR,+Bz,0, — ^-NR2*OBz+BzOH,  where 
R=Et,  Pr,  Bu*1,  or  G"H2Ph,  and  tho  reaction  between 
benzoyl  peroxide  and  piperidine  are  bimolccular, 
except  that  involving  dibenzylamine.  The  longer  is 
tho  alkyl  radical  the  slower  is  the  reaction.  When 
the  carbon  chain  is  closed  the  velocity  increases 
15-fold.  Chemical  Abstracts. 

Shrinkage  of  metallic  leaves  on  heating. 
I.  Sawai,  Y.  Ueda,  and  M.  Nishida  (Z.  anorg.  Chem., 
1930,  193,  119—132;  cf.  this  vol.,  991).— The 
velocities  of  shrinkage  of  gold  and  silver  foils  in-  a 
vacuum,  and  in  atmospheres  of  carbon  dioxide, 
nitrogen,  and  air,  have  been  investigated.  At  constant 
temperature  (600°)  the  velocity  of  shrinkage  of  gold 
leaf  falls  rapidly  with  time  and  becomes  zero  after 
40 — 60 -min.,  the  effect  being  most  marked  with  very 
thin  foils  (1-2 xlO-4  mm.);  after  shrinkage  the  foil 
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shows  minute  cracks  and  becomes  translucent,  but 
recrystallisation  is  not  the  main  cause  of  the  shrinkage. 
The  shrinkage  temperatures  of  the  thinnest  gold  and 
silver  foils  studied  are,  in  a  vacuum  600°  and  725°, 
in  nitrogen  450°  and  G00°,  in  carbon  dioxide  400°  and 
<500°,  and  in  air  250°  and  220 — 270°,  according  to  the 
rate  of  heating.  The  shrinkage  coefficients  are  of  the 
same  order  in  vacuum  and  in  nitrogen,  but  are  greater 
in  carbon  dioxide  and  air.  Adsorption  of  gas,  and 
particularly  of  oxygen,  influences  the  shrinkage  con¬ 
siderably,  especially  in  the  case  of  silver  foil.  The 
shrinkage  temperature  may  be  defined  as  that  at 
which  the  velocity  of  shrinkage  becomes  greater  than 
the  velocity  of  thermal  expansion.  The  ultimate 
cause  of  the  effect,  which  is  purely  physical,  is  dis¬ 
cussed  ;  dissolution  of  oxygen  in  the  foil  is  a  possible 
cause.  H.  F.  Gillbe. 

Changes  of  length  of  glass  threads  at  high 
temperatures.  I.  Sawai  and  M.  Nishida  (Z.  anorg. 
Chem.,  1930,  193,  133—143;  cf.  A.,  1929,  756).— 
Measurement  of  the  rate  of  change  of  length  of  glass 
threads  at  constant  high  temperature  (600 — 625°) 
shows  that  log  (ltjl0}=kl,  where  1,  is  the  length  at 
time  l,  l0  is  the  original  length,  and  Is  is  constant. 
k  has  been  measured  as  a  function  of  the  load  on  the 
thread  at  600°,  625°,  and  675°;  at  the  lowest  temper¬ 
ature  there  is  no  contraction  even  at  zero  load,  but 
at  all  temperatures  there  arc  two  inflexion  points  on 
t  he  /.’-load  curve.  The  force  of  contraction  of  threads 
from  0-7  to  0-27  mm.  diameter  is  smaller  at  600 — 625° 
than  at  650 — 675°,  but  the  viscosity  diminishes  con¬ 
tinuously  as  the  temperature  rises.  Calculation  of 
the  critical  force  from  the  minimum  load  necessary 
to  cause  a  change  of  length  shows  that  at  relatively 
low  temperatures  (550 — 600°)  the  glass  becomes 
plastic.  It  is  suggested  that  between  the  critical 
temperature  of  the  glass,  i.c.,  the  temperature  of 
maximum  contraction,  and  the  aggregation  temper¬ 
ature,  there  lies  the  temperature  above  which  the 
glass  is  a  viscous  liquid  and  below  which  it  is  plastic ; 
at  this  temperature  the  chain  arrangement  of  the 
molecules  completely  breaks  down.  The  theoretical 
significance  of  the  results  is  further  discussed. 

H.  F.  Gillbe. 

Rate  of  dissolution  of  magnesium  in  acids. 
M.  Kilpatrick,  jun.,  and  J.  II.  Rushton  (J.  Physical 
Chem.,  1930, 34, 2180 — 2186). — The  rate  of  dissolution 
of  magnesium  in  strong  acids  such  as  hydrochloric 
and  in  buffered  solutions  of  weak  acids  such  as  formic, 
acetic,  glycollic,  and  aromatic  acids  has  been  deter¬ 
mined  at  25^0-01°  by  measuring  the  volume  of  gas 
evolved.  With  the  buffered  solutions  of  the  weak 
acids  the  rate  is  practically  proportional  to  the  con¬ 
centration  of  acid  and  independent  of  the  concen¬ 
tration  of  the  buffering  ion.  With  the  strong  acids, 
the  rate  of  evolution  of  hydrogen  is  proportional  to 
the  ion  H30  ■  and  the  effect  of  added  electrolyte 
(salt)  is  small.  The  reaction  is  unimoleeular  and 
there  appears  to  be  a  general  relationship  between 
the  velocity  coefficient  and  the  acid  strength  as 
measured  by  ArA=[Base][H30_]/[Acid],  using  Bron- 
sted’s  definition  of  an  acid.  L.  S.  Theobald. 

Corrosion  of  light  metals  and  alloys.  R. 
Cazaud  and  others. — See  B.,  1930, 1072. 


Influence  of  radiation  on  combustion  oi 
colloidal  powders  in  a  closed  vessel.  H.  Musa- 
our  (Compt.  rend.,  1930,  191,  713 — 715). — It  has 
already  been  shown  (cf.  B.,  1926,  722 ;  1928,  770) 
that  for  high  densities  of  loading  the  integral  fp.dl 
(j?=pressure,  <— time)  is  practically  constant,  but  for 
low  densities  falls  rapidly  to  less  than  half  the  “  con¬ 
stant  ”  value.  To  explain  this  on  the  theory  that 
the  energy  necessary  to  decompose  the  powder  ia 
imparted  by  molecular  collisions,  the  hypothesis  that 
in  such  cases  the  requisite  additional  energy  is 
imparted  by  radiation  from  the  explosion  gases  is 
examined.  Experiments  with  a  powder  of  very  low 
explosion  temperature  (2020°  Abs.)  show,  however, 
that  the  energy  supplied  in  this  way,  on  the  most 
favourable  estimate,  is  not  more  than  half  what  is 
requisite.  C.  A.  Silberrad. 

Catalysis.  A.  W.  Porter  (Nature,  1930,  126, 
349). — The  values  which  E,  the  energy  of  activation 
of  reacting  molecules,  may  have  in  various  cases 
aro  discussed.  E  may  retain  its  normal  value  and  not 
suffer  the  reduction  which  the  facts  of  catalysis  are 
generally  supposed  to  demand.  L.  S-  Theobald. 

Influence  of  hydrogen  ions  on  the  Fenton 
reaction.  W.  H.  Hatcher  and  M.  G.  Sturrock 
(Canad.  J.  Res.,  1930,  3,  214— 223).— The  course  of 
the  oxidation  of  tartaric  acid  by  hydrogen  peroxide 
in  presence  of  ferrous  sulphate  as  catalyst  has  been 
studied  by  observation  of  the  conductivity  changes  of 
the  solution.  The  smallness  of  the  yield  of  dihydroxy- 
maleic  acid,  which  does  not  exceed  30%,  is  due  partly 
to  inactivation  of  the  catalyst  by'  the  increased 
hydrogen-ion  concentration  of  the  solution,  caused 
by  the  relatively  strong  dihydroxymaleic  acid.  The 
of  the  reaction  mixture  shows  a  sudden  decrease 
when  about  60%  of  the  theoretically  necessary 
quantity'  of  hydrogen  peroxide  has  been  added,  and 
from  the  effect  of  heat  on  the  solution  it  appears 
that  a  stable  acid,  probably'  oxalic,  is  formed  at  this 
stage.  The  remaining  30%  loss  is  probably  the  result 
of  the  production  of  the  tautomeric  koto-form  of  the 
dihydroxymaleic  acid.  H.  F.  Gillbe. 

Decomposition  of  hydrogen  peroxide  under  the 
simultaneous  influence  of  several  catalysts.  I 
Iron  and  copper  salts.  E.  I.  Spitalski  and  B.  A. 
Konovalov  (J.  Russ.  Phys.  Chem.  Soc.,  1930  ,  62, 
1033 — 1049). — The  catalytic  action  of  copper  salts  on 
the  decomposition  of  acid  solutions  of  hydrogen  per¬ 
oxide  is  insignificant;  the  addition  of  copper  to 
systems  containing  iron  catalyst  greatly  enhances  the 
action  of  the  latter.  In  such  systems  the  velocity  of 
reaction  at  first  rises  to  a  maximum,  and  then  falls 
linearly',  as  for  a  reaction  of  the  first  order.  The 
velocity  is  directly  proportional  to  the  concentration 
of  peroxide  at  the  point  of  maximum  velocity'.  When 
fresh  portions  of  peroxide  are  added  to  systems  in 
which  the  reaction  has  proceeded  almost  to  comple¬ 
tion,  the  velocity'  of  reaction  is  greater  than  when 
fresh  catalyst  is  taken.  This  effect  is  not  observed 
if  the  system  is  first  boiled,  pointing  to  the  presence 
of  an  active  intermediate  compound.  The  velocity 
of  reaction  is  within  certain  limits  proportional  t° 
the  concentration  of  copper  (constant  values  being 
obtained  in  0-02M  solutions  of  copper)  and  to  that 
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of  iron ;  in  the  presence  of  iron  salts  alone  it  is  also 
inversely  proportional  to  the  hydrogen-ion  concen¬ 
tration.  The  presence  of  traces  of  impurity  in  the 
peroxide,  undetectable  by  ordinary  anal  vtiealmethods, 
greatly  reduces  the  action  of  the  mixed  catalysts. 

R.  Trcszkowski. 

Eighth,  report  of  the  Committee  on  Contact 
Catalysis.  J.  C.  W.  Frazer  (J.  Physical  Chem.. 
1930,  34,  2129 — 2179 :  _  cf.  A.,  1929.  1488).— A 
general  survey  of  the  held  is  made.  Subjects  of 
especial  prominence  are  the  application  of  quantum 
mechanics  to  the  elucidation  of  the  nature  of  the 
homopolar  linking  and  the  activation  occurring  at  a 
catalytic  surface,  the  theoretical  views  of  Balandin 
(A.,  1929,  1245)  and  of  Lennard-Jones  and  Dent 
(A.,  192S,  8),  and,  finally,  the  polarising  influence  of 
surfaces.  L.  S.  Theobald. 

Heterogeneous  catalysis  and  chemical  sorp¬ 
tion.  E.  Sauter  (Z.  Elektrochem..  1930.  36. 
874 — 881). — A  general  discussion  of  the  results  of 
recent  work  on  adsorption  and  catalysis  at  solid 
surfaces.  F.  L.  Usher. 

Mechanism  of  catalysis.  L.  V.  Pisarshevsei 
(Ber.  Ukrain.  wiss.  Forsch.-inst.  physikal.  Chem.,  1929, 
2,  10 — 35). — Adsorption  plays  an  important  part  in 
the  mechanism  of  heterogeneous  catalysis.  Also  in 
the  surface  of  the  catalytic  metal  which  possesses 
groups  of  unactivated  electrons  there  occurs  a  trans¬ 
ition  of  electronic  isomerides  from  the  "  active  ”  to 
the  “  passive  ”  electrons,  with  simultaneous  develop¬ 
ment  of  a  state  of  equilibrium  between  the  Isomerides. 
An  active  isomeride  is  one  which  has  dissociated  into 
ions  and  electrons.  The  influence  of  electronic 
isomerisation  on  catalytic  action  is  discussed. 

Chemical  Abstracts. 

Influence  of  the  removal  from  catalytic  agents 
(through  pressure  reduction)  of  adsorbed  gases 
on  the  rate  of  catalysis  of  hydrogen  peroxide. 

V.  A.  Roiter  (Ber.  Ukrain.  wiss.  Forsch.-inst.  physi¬ 
kal.  Chem.,  1929,  2,  42 — 54). — The  catalytic  decom¬ 
position  of  hydrogen  peroxide  proceeds  more  rapidly 
under  reduced  than  under  normal  pressure,  but  exces¬ 
sive  reduction  of  pressure  and  removal  of  adsorbed 
gases  irreversibly  decreases  the  activity  of  the  catalyst. 
Platinum  foil  saturated  with  hydrogen  remains  an 
active  catalyst  for  many  hours  regardless  of  the 
generation  of  oxygen:  during  the  catalytic  action 
oxygen  is  absorbed  only  very  slowly.  It  is  possible 
that  the  catalytic  effect  is  promoted  by  the  presence 
of  a  small  amount  of  adsorbed  gas. 

Chemical  Abstracts. 

Catalytic  reduction  of  carbon  monoxide  at 
ordinary  pressure.  VI.  Hydrocarbon-forming 
action  of  iron  catalyst.  S.  Kodama  (Sci.  Papers 
Inst.  Phys.  Chem.  Res.  Tokyo,  1930, 14.  169—183).— 
Iron-copper  catalysts  containing  a  small  quantity  of 
sodium  carbonate  convert  the  carbon  monoxide  in  a 
mixture  with  hydrogen  into  carbon  dioxide,  coloured 
hydrocarbon  oils  (probably  high-molecular  or  unsatur¬ 
ated  hydrocarbons)  being  produced  at  the  same  time. 
The  final  gas  always  contains  more  hydrogen  than 
carbon  monoxide.  Water  is  not  formed,  contrary  to 
the  results  of  Berl  and  Jungling  (B.,  1930,  650). 


Cobalt  catalysts  cause  reaction  at  lower  temperatures 
than  iron  catalysts,  but  the  reverse  results  are 
obtained.  The  best  yield  of  liquid  products  {illumin¬ 
ating  oil  and  benzine)  is  obtained  with  a  catalyst  com¬ 
prising  equal  parts  of  iron  and  copper  together  with 
a  small  quantity  of  sodium  carbonate.  The  alkali 
appears  to  be  essential  :  in  its  absence  only  lower 
hydrocarbons  are  formed.  The  catalytic  action  of 
copper-iron  catalysts  is  impaired  by  the  addition  of 
magnesium  oxide.  S.  K.  Tweedy. 

Fission  of  carbon  monoxide  by  cobalt.  H.  A. 
Bakr  and  V.  Jesses  (Ber..  1930,  63,  j-Bj,  2226 — 
2237). — Weighed  quantities  of  cobalt  oxide  of  differ¬ 
ing  origin  are  treated  with  hydrogen  in  the  reaction 
vessel  until  constant  in  weight.  The  metallic  powder 
is  heated  at  a  fixed  temperature  in  carbon  monoxide 
(99*2%  CO.  0-8%  A')  at  a  steady  rate  of  0-75  litre 
per  hr.  The  process  of  carburation  is  followed  by 
weighing  the  vessel.  At  temperatures  below  about 
225°,  finely-divided  metallic  cobalt  is  unable  to 
catalyse  the  decomposition  of  carbon  monoxide. 
Reaction  appears  to  occur  only  when  the  metal  is 
converted  into  the  carbide  Co2C  with  9-24%  C. 
Above  225°  the  carbide  decomposes  at  a  rate  which 
increases  with  rising  temperature  with  separation  of 
part  or  all  of  the  carbide  carbon  in  the  elementary 
form.  In  consequence  of  this  behaviour,  the  amount 
of  carbide  carbon,  present  in  carburetfced  cobalt 
diminishes  with  rise  of  temperature  of  preparation. 
Higher  contents  of  carbide  carbon  can  be  obtained 
at  higher  temperatures  if  the  metallic  powder  has 
been  pre-carburetted  at  a  lower  temperature.  Above 
300°,  the  carbide  decomposes  rapidly,  but  traces  of 
carbide  carbon  can  be  detected  at  far  higher  temper¬ 
atures.  Treatment  of  finely-divided  cobalt  prepar¬ 
ations.  which  have  been  earburetted  by  carbon  mon¬ 
oxide,  with  molecular  hydrogen  at  240—250°  permits 
the  determination  of  carbide  carbon  in  the  form  of 
methane:  free  carbon  simultaneously  present  does 
not  react  with  hydrogen  at  this  temperature.  Above 
400°  the  free  carbon  can  be  converted  into  methane. 

H.  Wre>~. 

Reactions  at  the  surface  of  hot  metallic 
filaments.  TV.  Reaction  CO-.—H — vH^O  -CO 
on  tungsten  and  thoriated  tungsten."  B.  S. 
Srxkaytax  (J.  Indian  Chem.  Soc.,  1930,  7,  745 — 
757). — The  reaction  between  carbon  dioxide  and 
hydrogen  at  a  tungsten  surface  maintained  at  965° 
has  a  unimolecular  velocity  coefficient  of  0-00046  at 
a  total  pressure  of  204  mm.  The  temperature 
coefficient  of  the  reaction  falls  from  1-18  at  965 — 1080° 
to  1-03  at  1100 — 12S0°.  and  the  heat  of  activation 
from  54  to  9-7  kg.-cal.  The  reaction  velocity  increases 
rapidly  with  increase  of  the  hydrogen  pressure  from 
100  to  500  mm.  At  pressures  below  200  mm.  the 
tungsten  surface  becomes  saturated  with  carbon 
dioxide,  and  increase  of  the  carbon  dioxide  pressure 
beyond  this  point  does  not  influence  the  velocity  of 
the  reaction,  except  in  as  far  as  a  slight  displacement 
of  hydrogen  from  the  surface  occurs.  The  reaction  is 
brought  about  by  the  independent  adsorption  of  the 
two  gases,  and  involves  the  rapid  consecutive  reac¬ 
tions  :  C02-f4H, — >CH14-2H20.  CH4+C02 — v 
2CO-r2H2,  and  possibly  also  in  presence  of  an  excess 
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of  hydrogen  the  slow  reaction  CO+3H, — >CH4+ 
H20,  since  methane  is  found  among  the  products  to 
the  extent  of  about  8%  towards  the  end  of  the 
reaction.  The  tungsten  surface  becomes  pitted  dur¬ 
ing  the  reaction,  due  probably  to  volatilisation  of 
tungsten  as  carbonyl,  but  it-  is  possible  that  surface 
complexes  are  formed  and  subsequently  decomposed. 

H.  F.  Gillbe. 

Catalytic  activity  of  nickel  in  the  form  of 
aerosol  and  aerogel.  W.  E.  Gibbs  and  H.  Liander 
(Trans.  Faraday  Soc.,  1930,  26,  C5G — 662).— Nickel 
aerosols,  prepared  by  vaporisation  of  nickel  in  a  con¬ 
tinuous  direct-current  arc  or  by  heating  the  vapour 
of  nickel  carbonyl,  and  nickel  aerogels  prepared  by 
the  condensation  of  these  aerosols  have  little  or  no 
catalytic  effect  on  the  reduction  of  carbon  monoxide 
or  ethylene  by  hydrogen.  E.  S.  Hedges. 

Electrochemical  preparation  of  sodium  hypo¬ 
sulphite.  M.  Rabinovitsch  and  A.  S.  Fokin  (Z. 
Elcktrochem.,  1930,  36,  839 — 845). — A  continuous 
process  for  preparing  sodium  hyposulphite  by  electro¬ 
lytic  reduction  of  sodium  hydrogen  sulphite  is 
described.  A  platinum  anode  and  a  mercury  cathode 
are  used.  The  cathode  liquid  is  a  1 — 2%  solution  of 
sodium  hydrogen  sulphite  through  which  sulphur 
dioxide  is  bubbled  at  a  rate  depending  on  the  current 
used.  The  anode  liquid  is  concentrated  sodium 
hydroxide  solution.  The  concentration  of  hypo¬ 
sulphite  can  be  made  to  reach  the  saturation  value, 
when  crystals  of  the  dihydratc  are  deposited.  The 
current  yield  is  70—80%,  the  loss  being  chiefly  duo 
to  the  decomposition  of  the  hyposulphite  into  thio¬ 
sulphate  and  metabisulphito.  This  decomposition  is 
markedly  retarded  by  sodium  silicato  (1  g.  NajSiOj 
in  100  c.e.  of  solution).  F.  L.  XJsher. 

Electrodeposition  of  cobalt-nickel  alloys.  I. 
S.  Glasstone  and  J.  G.  Speakman. — See  B.,  1930, 
1074. 

Electrodeposition  of  gold  alloys.  G.  Grube. — 
See  B.,  1930,  1073. 

Electrochemical  preparation  of  formates  from 
carbonic  acid.  M.  Rabinovitsch  and  A.  Mascho- 
vetz  (Z.  Elcktrochem.,  1930,  36,  846 — 850;  cf. 
Fischer  and  Prziza,  A.,  1914,  ii,  198). — The  current 
yield  of  formate  in  the  electrolytic  reduction  at  a 
mercury  cathode  of  a  solution  of  sodium  hydrogen 
carbonate  into  which  carbon  dioxide  is  introduced  at 
atmospheric  pressure  is  only  3%.  By  using  as 
cathode  an  amalgam  containing  0-2%  of  lead  the 
initial  current  yield  can  reach  95%.  The  yield 
decreases  with  increasing  concentration  of  formate. 
It  is  important  to  keep  the  amalgam  vigorously 
stirred.  F.  L.  Usher. 

Gaseous  combustion  in  electric  discharges.  V. 
Spectrographic  examination  of  the  cathodic 
combustion  of  carbon  monoxide.  G.  I.  Finch 
and  H.  H.  Thompson  (Proc.  Roy;  Soc.,  1930,  A,  129, 
314 — 319;  cf.  Finch  and  Hodge,  A.,  1929,  890, 
1401). — Steady  direct  current  discharges,  maintained 
between  electrodes  of  various  metals.  Were  passed 
through  “detonating  gas”  (2C0-t-02),  carbon  mon¬ 
oxide,  oxygen,  and  steam,  the  discharges'  being 
examined  by  means  of  a  Bellingham  and  Stanley 


quartz  spectrograph.  The  spectra  show  that  in  pure 
oxygen,  singly-ionised  oxygen  molecules  and  atoms 
and  neutral  oxygen  atoms  arc  present  within  the  dis¬ 
charge  ;  that  oxygen  atoms  are  probably  also  formed 
in  “  detonating  gas  ” :  and  that  carbon  monoxide 
molecules,  although  strongly  excited,  arc  not  ionised. 
These  facts  indicate  that  the  cathodic  combustion  of 
“  detonating  gas  ”  proceeds  without  a  prior  ionisation 
of  the  carbon  monoxide,  and  therefore  the  suggested 
mechanism  of  the  process  previously  advanced  [loc. 
cit.)  must  be  revised.  L.  L.  Bircumshaw. 

Combination  of  nitrogen  and  hydrogen  activ¬ 
ated  by  electrons.  G.  F.  Brett  (Proc.  Roy.  Soc.. 
1930,  A,  129,  319— 327).— The  experimental  method 
used  was  that  of  Caress  and  Rideal  (A.,  1927,  943), 
with  certain  modifications  which  are  detailed.  The 
rate  of  reaction  increases  sharply  at  the  following 
electron  speeds  :  17-0,  18-5,  20-5,  24-5,  and  27-0  volts, 
corresponding  with  the  production  of  N2+,  H+1P, 
N,+',  N'+N1',  N'+N+  and/or  H-fH+,  respectively. 
The  most  probable  mechanism  for  the  formation  of 
ammonia  appears  to  bo  the  combination  of  atomic 
hydrogen  with  one  or  other  of  the  active  states  oi 
nitrogen  given  above.  L.  L.  Bircumshaw. 

Action  of  high-speed  electrons  on  methane, 
and  on  oxygen  and  carbon  monoxide  [mixtures]. 
J.  C.  McLennan  and  J.  V.  S.  Glass  (Canad.  J.  Res., 
1930,  3,  241 — 251). — Methane  at  20  ram.  pressure 
when  subjected  to  the  action  of  cathode  rays  is  only 
slightly  decomposed,  about  10%  of  hydrogen  and 
14%  of  ethylene  being  produced ;  the  reaction  is  but 
slightly  influenced  by  moisture.  Mixtures  of  methane 
and  oxygen  react  to  form  water,  carbon  monoxide 
and  dioxide,  hydrogen,  and  formic  acid,  but  no  tar 
or  oil  is  formed.  Pressure  changes  show  the  reaction 
to  be  unimolccular.  The  reaction  velocity  shows  a 
linear  increase  with  voltage  up  to  a  certain  critical 
value,  above  which  it  is  but  slightly  influenced  by 
further  changes;  the  critical  point  represents  the 
saturation  point  of  the  gas  by  electrons.  The  ratio 
of  carbon  monoxide  to  dioxide  is  practically7  inde¬ 
pendent  of  pressure,  composition  of  the  gas  mixture, 
and  energy  of  the  rays,  possibly7  on  account  of  the 
removal  of  carbon  dioxide  by  formation  of  formic 
acid.  By  the  action  of  cathode  rays  on  carbon  mon¬ 
oxide  the  reaction  5nCO — >2yiC02-)-(C30)„  takes 
place  ;  the  carbon  suboxide  is  a  brown  solid  of  inappre¬ 
ciable  vapour  pressure,  and  is  very7  soluble  in  water. 
In  presence  of  water  vapour  no  suboxide  is  formed, 
carbon  dioxide  and  hydrogen  being  the  main  pro¬ 
ducts.  In  carbon  monoxide-oxygen  mixtures  carbon 
dioxide  is  the  sole  product  of  the  action  of  cathode 
rays ;  its  formation  is  greatly  retarded  by  the  presence 
of  water,  but  the  retardation  is  independent  of  the 
water  vapour  pressure.  For  mixtures  of  constant 
composition  the  reaction  velocity  is  proportional  to 
the  pressure.  In  the  dry  gases  the  carbon  dioxide 
yield  increases  with  the  proportion  of  carbon  mon¬ 
oxide  present,  but  in  presence  of  water  the  carbon 
dioxide  yield  is  independent  of  the  composition.  The 
reaction  is  duo  primarily  to  the  formation  of  oxygen 
ions  and  carbon  atoms  from  the  carbon  monoxide 
and  of  oxygen  ions  and  atoms  from  the  oxvgen. 

II.  F.  Gillbe. 
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Chemical  action  in  the  glow  discharge.  V. 
Oxidation  of  hydrogen.  A.  K.  Brewer  and  J.  W. 
Westhaver  (J.  Physical  Chem.,  1930,  34,  2343 — 
2335;  cf.  this  vol.,  1003). — -The  synthesis  of  water 
from  electrolytic  gas  in  the  glow  discharge  has  been 
investigated  by  the  methods  previously  described. 
For  the  negative  glow  the  rate  of  reaction  is  inde¬ 
pendent  of  pressure  over  the  range  0-3 — 7  mm.  In 
the  positive  column,  the  rate  of  reaction  is  high  at 
higher  pressures  and  the  critical  explosion  pressure 
depends  largely  on  the  electrode  separation,  being 
the  smaller  the  greater  is  the  separation.  The  rate 
for  the  negative  glow  expressed  as  molecules  per 
electron  of  current  increases  slightly  with  an  increase 
in  current  and  the  proportionality  found  between 
current  and  rate  for  ammonia  and  nitrogen  dioxide 
(this  vol.,  304,  553)  thus  docs  not  hold  for  water  over 
the  whole  current  range ;  further,  the  rate  depends  on 
the  cathodic  material,  being  higher  for  iron  than  for 
aluminium.  The  maximum  rate  of  reaction  occurs 
with  an  excess  of  hydrogen.  Helium  (less  than  50%) 
is  without  effect,  and  argon,  nitrogen,  and  oxygen 
decrease  the  rato  in  proportion  to  the  partial  pressure 
of  the  excess  of  gas.  At  high  pressures,  oxygen 
accelerates  the  reaction.  In  the  positive  column,  an 
excess  of  oxygen  is  preferable  to  one  of  hydrogen 
and  the  rate  of  reaction  is  markedly  decreased  by  an 
excess  of  nitrogen,  argon,  or  helium.  The  water 
synthesised  in  the  negative  glow'  is  charged  when  it 
reaches  the  walls.  The  reaction  is  initiated  by  H2+ 
ions  at  pressures  below  7-0  mm.,  whilst  at  higher 
pressures  the  ions  02+,  N2+,  and  A+  are  effective 
reaction  nuclei.  A  mechanism  involving  ionic 
clusters  in  the  negative  glow  and  an  ionic  chain 
reaction  in  the  positive  column  is  suggested. 

L.  S.  Theobald. 

Second  Report  of  the  Committee  on  Photo¬ 
chemistry,  National  [U.S.A.]  Research  Council. 
H.  S.  Taylor  (J.  Physical  Chem.,  1930,  34,  2049— 
2091 ;  cf.  A.,  192S,  G00). — A  systematic  analysis  of 
the  total  photo-process  in  terms  of  the  initial  process 
of  quantised  absorption  and  the  secondary  processes 
of  chemical  change  which  follow  it.  Under  the  former 
are  discussed  (i)  absorption  by  atomic  systems,  (ii) 
continuous  absorption  by  atomically-bound  or  homo- 
polar  molecules,  (iii)  ’continuous  absorption  by 
ionically-bound  or  hetcropolar  molecules,  (iv)  dis¬ 
continuous  fine-structure  band  absorption,  and  (v) 
discontinuous  diffuse-structure  band  absorption; 
under  the  second  heading  the  chemical  processes 
succeeding  these  different  types  of  absorption  are 
discussed.  L.  S.  Theobald. 

Photochemical  reaction  between  sulphur  and 
yellow  arsenic.  C.  Haenny  (Helv.  Chim.  Acta, 
1930,  13,  725 — 730). — An  attempt  has  been  made  to 
prepare  new  sulphides  of  arsenic  analogous  to  those 
of  phosphorus  by  the  interaction  of  sulphur  and  yellow 
arsenic  dissolved  in  carbon  disulphide.  No  reaction 
takes  place  in  darkness,  but  on  exposure  to  light  a 
powder,  the  colour  of  which  varies  between  yellow 
and  orange,  is  slowly  precipitated.  After  prolonged 
extraction  with  carbon  disulpliide  the  powder  contains 
both  elements  in  a  proportion  which  depends  on  that 
in  the  original  solution.  As  the  ratio  S/As  in  the 


solution  varies  from  1  to  IS,  the  corresponding  ratio 
in  the  precipitate  is  0-G9  to  1-45.  Iodine  exercises  no 
influence  either  on  the  composition  or  on  the  reaction 
time.  No  free  arsenic  or  sulphur  could  be  detected, 
nor  could  the  presence  of  any  of  the  known  sulphides 
bo  established.  It  is  suggested  that  the  substance  is 
a  mixture  of  sulphides  not  hitherto  described. 

F.  L.  Usher. 

Photochemical  reduction  of  tungstic  and 
molybdic  acids.  S.  Ghosh  and  A.  K.  Bhatta- 
CnAitYA  (J.  Indian  Chem.  Hoc.,  1930,  7,  717 — 721). — 
The  photochemical  reduction  of  molybdic  and  tungstic 
acid  solutions  by'  ethyd  alcohol  is  a  reaction  of  zero 
order,  in  contradiction  to  Wassiljewa’s  observation 
(A.,  1913,  ii,  205),  and  the  reduction  docs  not  take 
placo  in  the  dark.  On  ageing  of  molybdic  acid  sol  for 
2  day's  the  velocity  coefficient  at  26-5°  falls  from 
0-0291  to  0-02G0,  but  if  the  sol  be  heated  at  70°  for 
8  min.  the  velocity  coefficient  rises  to  0-035,  on 
account  of  the  breakdown  of  the  polynuerised  mole¬ 
cules  formed  during  the  ageing  process.  In  presence 
of  chlorides  of  the  alkali  metals  the  velocity  coefficient 
of  the  reduction  of  both  moly'bdic  and  tungstic  acid 
sols  decreases  in  the  order  rubidium,  potassium, 
sodium,  lithium.  H.  F.  Gillbe. 

Photochemical  reaction  between  sodium 
nitrite  and  iodine.  A.  K.  Bhattacharya  and 
N.  R.  Dhar  (J.  Indian  Chem.  Soc.,  1930,  7,  709 — 
715). — In  the  dark  the  reaction  between  sodium 
nitrite  and  iodine  is  bimolecular,  the  temperature 
coefficient  being  2-7  at  30 — 40°;  the  temperature 
coefficients  at  4725,  5G50,  7304,  and  8500  A.  are 
2-07,  2-20,  2-29,  and  2-35,  respectively,  and  the 
quantum  efficiency  varies  from  30  to  119,  according 
to  the  wave-length  and  temperature.  The  ratio 
of  radiation  absorbed  to  reaction  velocity  varies 
from  about  0-25  to  1-5  and  is  dependent  on  the  ratio 
of  the  velocities  in  the  dark  and  in  the  light.  The 
error  of  the  titration  of  iodine  by'  sodium  thiosulphate 
in  presence  of  sodium  nitrite  becomes  appreciable 
only  at  high  nitrite  concentrations.  H.  F.  Gillbe. 

Catalytic  action  of  light  on  the  efflorescence  of 
some  salts.  E.  Bertel  and  A.  Kdtzklnigo 
(Monatsh.,  1930,  56,  1S4 — 190). — Irradiation  by 
ultra-violet  light  accelerates  the  efflorescence  of 
many  salts.  Sodium  sulphate  and  sodium  ferro- 
cyanide  lose  practically  all  their  w-ater  of  crystallis¬ 
ation  after  irradiation  for  an  hour  or  two.  The  rate 
of  efflorescence  is  3 — 3-5  times  as  great  as  for  a  non- 
irradiated  control  sample  at  the  same  temperature. 
Ferrous  sulphate  effloresces  5-14  times  as  fast  w-hen 
irradiated,  losing  completely  three  molecules  of  water 
of  crystallisation  in  2  hrs.  The  acceleration  is  marked 
also  with  zinc  sulphate,  iron  alum,  and  sodium 
carbonate.  F.  G.  Tryhorn. 

Chemical  reactions  in  infra-red  radiations.  II. 
A.  K.  Bhattacharya  and  N.  R.  Dhar  (-T.  Indian 
Chem.  Soc.,  1930,  7,  G77 — GS5). — Sixteen  photo¬ 
chemical  reactions  of  various  types,  including  oxid¬ 
ation  processes,  sugar  inversion,  and  the  decomposition 
of  complex  salts,  have  been  found  to  bo  accelerated 
by  radiation  of  wave-length  8500  A. ;  four  are  acceler¬ 
ated  also  by  radiation  at  7304  A.  In  each  case  the 
quantum  yield  increases  with  rise  of  temperature, 
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and  the  temperature  coefficient  of  the  reaction  velocity 
is  less  for  the  reaction  in  the  light  than  for  the  dark 
reaction.  In  several  cases  Einstein’s  law  is  applicable 
at  S500  A. ;  it  appears,  therefore,  that  a  quantum  of 
small  energy  content  can  activate  only  one  or  two 
molecules,  and  Einstein’s  law  is  probably  valid  for 
longer  wave-lengths.  Calculations  of  the  threshold 
frequency  from  the  temperature  coefficient  of  a  number 
of  photochemical  reactions  indicate  that  frequencies 
greater  than  the  threshold  limit  are  absorbed  and  are 
capable  of  accelerating  the  reaction.  Thus  the  radi¬ 
ation  hypothesis  of  reaction  is  supported.  The  mean 
wave-length  transmitted  by  a  saturated  solution 
of  potassium  dichromate  in  a  cobalt-glass  cell  is 
8500  A.,  all  wave-lengths  shorter  than  8000  A.  being 
suppressed.  H.  F.  Gillbe. 

Reflexion  and  transmission  of  light  by  photo¬ 
graphic  plates.  D.  B.  McRae  and  R.  C.  Tolman 
(J.  Opt.  Soc.  Amor.,  1930,  20,  565— 572).— The  per- 
centagc  transmission  and  reflexion  of  light  by  Eastman 
40  plates  have  been  determined  by  photographic 
methods,  for  red,  green,  blue,  and  “  actinic  ”  light. 
The  absorption  of  light  by  the  plate,  obtained  by 
difference,  corresponded  with  the  sensitivity,  being 
greatest  for  blue  light  (66%).  The  reflexion  and 
transmission  did  not  alter  during  the  course  of 
exposures  insufficient  to  produce  visible  darkening. 

J.  Lewkowitsch. 

Interpretation  of  solarisation  phenomena.  III. 
Silver  content,  covering  power,  grain  distri¬ 
bution,  and  grain  size  in  the  region  of  solaris¬ 
ation.  H.  Arens  and  K.  Kipphan  (Z.  wiss.  Phot., 
1930,  28, 229 — 23S).- — The  density,  silver  content,  and 
grain  distribution  in  peptised  silver  bromide  emulsions 
have  been  measured  over  the  range  of  normal  exposure 
and  solarisation.  From  these  data  the  covering 
power  and  mean  grain  size  are  calculated.  In  the 
region  of  solarisation,  with  chemical  development, 
all  the  characteristics  pass  through  a  minimum, 
except  the  covering  power,  which  shows  a  maximum ; 
with  physical  development,  the  covering  power 
decreases  with  the  other  characteristics,  but  the  grain 
size  increases  slightly.  The  grain  distribution  in 
the  region  of  maximum  density  is,  with  chemical 
development,  less  than  half,  and  with  physical  develop¬ 
ment,  nearly  equal  to,  the  original  silver  bromide 
grain  distribution,  the  maximum  density  being  the 
same  in  the  two  cases.  The  upper  limit  for  the  size 
of  primary  silver  nuclei  is  calculated  to  be  a  cube  of 
edge  1-7  X  10-8  cm.  (cf.  Arens  and  Eggcrt,  B.,  1930, 
1047).  J.  Lewkowitsch. 

Adsorption  as  the  primary  process  of  photo¬ 
graphic  development.  P.  Whlff  and  K.  Seidl 
(Z.  wiss.  Phot.,  1930,  28,  239— 291).— Since  quinol 
cannot  be  used  for  adsorption  experiments  on  account 
of  its  developing  action,  resorcinol,  which  has  no 
action,  was  employed.  Resorcinol  is  adsorbed  on 
silver  bromide  from  alkaline  solution,  being  determined 
directly  by  titration  of  the  moist  silver  bromide 
complex  with  potassium  permanganate  in  acid  solu¬ 
tion.  The  adsorption  increases  with  increased  specific 
surface  of  the  silver  bromide  and  decreases  with  rise 
of  temperature.  It  is  reduced  in  the  presence  of 
bromine,  chlorine,  and  sulphite  ions,  and  increased 


by  silver  and  thallium  ions ;  parallel  results  are 
obtained  for  the  influence  of  these  ions  on  the  rate  of 
development  of  an  emulsion  (by  quinol),  except  for 
the  sulphite  ion,  which  has  no  effect.  The  rate  of 
development  by  quinol,  pyrogallol,  or  p-aminophenol 
is  reduced  by  resorcinol,  phloroglucinol,  or  m-amino- 
phenol.  The  silver  salts  of  the  latter  three  compounds 
are  sparingly  soluble  and  decompose  after  a  short 
time.  Experiments  on  development  with  equimole- 
cular  mixtures  of  quinol  and  resorcinol  and  with 
varying  concentrations  of  quinol  alone  indicate  that 
the  adsorptions  of  the  two  isomerides  on  silver 
bromide  are  of  the  same  order.  These  results  support 
Sheppard’s  theory  that  development  is  the  intra¬ 
molecular  rearrangement  and  subsequent  decom¬ 
position  of  an  adsorption  complex. 

J.  Lewkowitsch. 

Optical  sensitising  of  silver  halides  by  colloidal 
silver.  S.  E.  Sheppard  (J.  Franklin  Inst.,  1930, 
210,  587 — 607). — Theoretical.  Previous  theories  are 
inadequate.  It  is  now  suggested  that  the  effect  should 
be  attributed  to  minute  Volta  condenser  fields  set 
up  between  free  and  absorbed  silver  particles,  with 
silver  bromide  as  dielectric,  causing  sensitised  photo¬ 
electric  emission  by  the  silver  amicrons  and  ultra¬ 
microns.  J.  Lewkowitsch. 

Mechanism  of  formation  of  the  latent  photo¬ 
graphic  image.  A.  P.  II.  Trivelli  (Nature,  1930, 
126,  760). — A  reply  to  Toy  and  Harrison’s  criticism 
(this  vol.,  1005)  of  the  concentration  speck  theory. 

L.  S.  Theobald. 

Inhibition  and  mechanism  of  photochemical 
reaction  in  Eder 's  solution.  E.  Shpolsky  (Nature, 
1930,  126,  647 — 648). — Ferric  chloride  (concentration 
>  HHg./c.c.),  potassium  permanganate,  uranyl  nitrate 
or  acetate,  fluorescent  dyes  such  as  uranin,  cosin,  and 
erythrosin,  and  quinine  hydrogen  sulphate  arc  strong 
inhibitors  of  the  reaction  in  Eder’s  solution  when 
X-rays  are  used.  The  dyes  are  the  most  potent 
inhibitors,  their  inhibiting  power  increasing  at  the 
same  rate  as  does  their  sensitising  action  in  ordinary 
light.  Eder’s  reaction  appears  to  be  a  chain  reaction 
with  a  mechanism  similar  to  that  of  the  combination 
of  hydrogen  and  chlorine.  L.  S.  Theobald. 

Geometrical  inversion  in  light.  B.  K.  Vaidya 
(Proc.  Roy.  Soc.,  1930,  A,  129,  299 — 313). — Quantum 
efficiency  determinations  for  the  inversion  of  the 
following  geometrical  isomerides  have  been  made  : 
maleic  and  fumaric  acids,  citraconic  acid,  o-coumaric 
acid,  cinnamic  and  fsocinnamic  acids.  The  inversion 
in  each  case  was  followed  by  conductivity  measure¬ 
ments  on  a  Wheatstone  bridge,  the  percentage 
conversion  of  one  isomeride  into  the  other  on  exposure 
to  light  being  determined  by  measuring  the  con¬ 
ductivity  of  mixtures  of  pairs  of  isomerides  containing 
varying  amounts  of  each.  Besides  the  conductivity 
method  it  was  also  possible,  in  the  case  of  cinnamic 
acid,  to  follow  the  change  spectroscopically;  a 
measurable  displacement  of  the  absorption  curve 
takes  place.  Velocity  measurements  were  also  carried 
out  for  the  cinnamic— fsocinnamic  acid  change,  which 
showed  that  the  direct  as  well  as  the  reverse  reaction 
belongs  to  the  zero  order.  The  equilibrium  point, 
which  may  be  attained  from  either  direction  after 
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about  10  hrs.’  exposure,  corresponds  with  72%  'of 
isocinnamic  acid  in  the  case  of  a  0-003 Jf  solution, 
and  75%  in  the  case  of  a  0-0024/  solution.  Measure¬ 
ments  of  the  absorption  of  energy  -were  carried  out 
with  a  Hilger  linear  thermopile  and  a  Moll  galvano¬ 
meter,  and  the  following  mean  values  wore  obtained 
for  the  quantum  efficiencies  (<j>)  for  the  wave-length 
313  fia  :  0-01  maleic  acid,  0-048;  0-005  maleic  acid, 
0-0525;  0-01  furaaric  acid,  0-1175;  0-005  fumaric 
acid,  0-083;  0-01  citraconic  acid,  0-182;  0-005 

citraconic  acid,  0-219;  0-005  coumaric  acid,  0-0305; 
0-002  coumaric  acid,  0-0225 ;  0-003  cinnamic  acid, 
0-0095;  0-002  cinnamic  acid, 0-5305 ;  0-003  isocinnamic 
acid,  0-206;  0-002  isocinnamic  acid,  0-153.  The 

concentrations  are  given  in  g.-mol.  per  litre.  All 
the  acids  investigated,  with  the  exception  of  maleic 
and  citraconic  acids,  show  a  marked  decrease  in  <ji 
with  increase  in  dilution.  It  is  suggested  that  in 
substances  showing  selective  absorption  the  value 
of  <f>  would  approach  unity  as  the  exciting  radiation 
decreases  in  wave-length  within  one  of  the  photo- 
chemically  active  bands.  Substances  showing  general 
absorption,  or  those  in  which  the  exciting  radiation 
fails  to  fall  within  an  active  band,  appear  to  have  a 
low  quantum  efficiency.  L.  L.  Bircumshawl 

Alleged  effect  of  polarised  light  on  films  of 
starch.  A.  E.  Navez  (Science,  1930,  72,  13).— 
The  hydrolysis  of  boiled  starch  by  moonlight  claimed 
by  Semmcns  {ibid.,  1929,  70,  xiv)  could  not  be 
confirmed.  L.  S.  Theobald. 

Photographic  activity  of  cod-liver  oil.  J.  W. 
Woodrow  (Physical  Rev.,  1929,  [ii],  33,  119). — The 
oxidation  of  cod-liver  oil  is  accompanied  by  the 
emission  of  particles  which  affect  a  photographic 
plate.  The  particles  arc  completely  absorbed  by  a  few 
cm.  of  air  and  their  absorption  by  cellophane  follows 
the  usual  exponential  law.  The  effect  is  increased 
by  a  rise  in  temperature.  L.  S.  Theobald. 

Oxidation-reductions  with  chlorophyll  and 
other  sensitisers.  F.  Allisson  (Helv.  Cliim.  Acta, 
1930,  13,  788—805;  cf.  B6hi,  A.,  1929,  278).— 
Further  experiments  based  on  Baur’s  theory,  accord¬ 
ing  to  which  an  optical  sensitiser  induces  simultaneous 
oxidation  and  reduction  such  as  occurs  at  the  anode 
and  cathode  in  electrolysis,  are  described.  Chloro¬ 
phyll  cannot  be  substituted  for  cosin  as  a  sensitiser 
in  Eder’s  solution,  since  it  is  rendered  inactive  by  the 
mercuric  chloride,  but  when  oxalic  acid  and  cochineal 
in  methyl-alcoholic  solution  arc  exposed  to  light  in 
the  presence  of  chlorophyll  the  cochineal  is  decolorised 
(reduced).  Attempts  to  effect  photo-reduction  of 
various  dyes  by  hydrogen  in  the  presence  of  chloro¬ 
phyll  or  other  sensitisers  gave  negative  results  unless 
the  hydrogen  was  activated  by  platinum  or  palladium. 
Electrolytic  gas  combines  when  illuminated  in  a 
methyl-alcoholic  solution  of  chlorophyll  to  which 
a  little  of  the  hydroxide  of  calcium,  barium,  or  sodium 
has  been  added,  but  photolysis  of  water  could  not 
be  induced  by  adding  only  a  single  depolariser, 
whether  cathodic  or  anodic.  Fluorescein  or  certain 
triphenylmethnne  colouring  matters  can  often  be 
substituted  for  chlorophyll  without  loss  of  effect. 
Blank  experiments  were  performed  in  all  cases. 


Hydrates  of  metallic  oxides  and  salts.  L. 
Hackspill  and  A.  P.  Kieffer  (Ann.  Chim.,  1930, 
fx],  14,  227 — 282). — The  dehydration  of  a  large 
number  of  metallic  oxides  and  salts  has  been  investi¬ 
gated  by  heating  them  in  a  vacuum  in  a  special 
apparatus,  which  is  described,  and  determining  the 
amount  of  water  evolved  at  each  temperature  by 
means  of  the  increase  in  pressure.  Dehydration- 
temperature  curves  of  the  following  are  plotted  and 
discussed :  hvdrated  Cr,03 ;  Bi203,3H20  ;  B„03,3H,0  ; 
B203,H20;  BcO,H,Of  Cd0,H,0;  Zn0,H,0;  “ 
Mg0,H20;  (B203)Na,0,4H20  ;  '(B„02),Xa2°"  ^^0  ; 
(B203),Na20,5Ho() ;  '(B2O3).>Na,O,2H20 : 
(B203)2Na„0,4Ho0 ;  (B203);Na,(K,)0,4H20 ; 
(B203)„Cs20,5H,0  ;  (B203)5Na;0, 10H,O ; 

(B203)“M20,8H20  (M=K,  lib,  Cs) ;  MS"04,7H20  (M= 
Mg,  Co,  Ni,  Fe) ;  BeS04,4H„0 ;  MnS04,4H20  ; 

CuS04,5H20;  3CdS04,8H20“;  CaS04,2H,0; 
A12(S04)3,1SH20 ;  Cr,(S04)3,18H„0 ;  Cr2(S04)3,6H„0 ; 
Iv2S04,CuS04,GH20  ;  K2S04,ZnS04,6H20 ;  and 

K2S04,ALj(S04)3,24H20.  For  detailed  results  and 
conclusions  in  individual  cases  the  original  must  bo 
consulted,  but  on  the  basis  of  the  results  hydrated 
substances  are  classified  into  the  following  five 
categories.  ( 1 )  Occluded  w-ater  retained  as  a  saturated 
solution  between  the  crystal  lamellfo.  This  is  lost 
slowly  but  continuously  in  a  vacuum.  (2)  Water 
of  adsorption  retained  on  the  surface  of  the  crystals 
when  these  are  in  very  fine  grains  or  as  a  gel.  De¬ 
hydration  in  this  case  is  slow-  and  continuous,  but 
varies  with  concentration.  Hydrated  chromium 
oxide  falls  within  this  category.  (3)  Water  of 
crystallisation  the  loss  of  which  involves  disintegra¬ 
tion  of  the  crystal.  Dehydration  in  this  case  occurs 
suddenly,  often  with  almost  explosive  violence 
(c.g.,  orthoboric  acid  at  100°),  the  dehydration- 
temperature  curve  becoming  almost  vertical  at  a 
temperature  which  varies  only  slightly  with  the 
conditions  of  the  experiment.  *  (4)  Water  of  semi- 
constitution  which,  although  its  loss  (which  does  not 
occur  readily')  does  not  involve  decomposition  of  the 
anhydrous  salt,  yet  seems  to  form  an  integral  part 
of  the  molecule.  Such  cases  are  exemplified  in  the 
alkali  diborates  and  sulphates  of  nickel  and  cobalt 
etc.  Thus  ordinary  borax  loses  80%  of  its  water  at 
00°,  whilst  the  remainder  is  given  off  only-  slowly, 
dehydration  not  being  complete  until  about  400°, 
the  structure  of  borax  being  represented  as 
[( B203)2,!^a20 ,2H20  ]SH20 .  Similar  types  of  curves 
are  obtained  with  the  other  alkali  borates.  (5) 
Water  of  constitution,  elimination  of  which  involves 
complete  disruption  of  the  molecule  as  in  the  alkali 
hydroxides  and  98\5%  sulphuric  acid.  The  water 
of  hydration  in  a  particular  compound  may  thus 
fall  into  two  or  more  categories.  In  the  cases  studied 
the  number  of  molecules  of  water  of  crystallisation 
never  exceeds  and  is  nearly  always  equal  to  the  number 
of  molecules  of  water  liberated  in  the  formation  of 
the  salt  by  neutralisation.  The  reversibility-  of 
dehy-dration  has  also  been  studied  and  far  from  being 
the  rule  is  rather  the  exception.  The  following 
phenomena  may  oppose  rehydration  :  (a)  crystalline 
cohesion  which  opposes  the  loss  of  water  and  is 
overcome  only'  at  a  certain  critical  temperature; 
(b)  false  equilibria,  and  (c)  polymerisation  of  the 
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dehydrated  substance,  which  becomes  more  rapid 
the  higher  is  the  temperature.  Thus  aluminium 
hydroxide  loses  its  water  of  crystallisation  at  220° 
and  can  reabsorb  only  water  of  absorption,  and  even 
this  property  is  lost  when  it  is  calcined  at  1000°. 
In  the  rehydration  of  boron  trioxide  the  subsequent 
dehydration  curve  shows  that  equal  proportions  of 
ortho-  and  meta- boric  acids  aro  produced.  The 
existence  of  a  definite  hydrate  Bi(OH)3  is  considered 
very  doubtful,  whilst  the  existence  of  a  basic  nitrate, 
(Bi203)4N,03,  is  confirmed.  J.  W.  Baker. 

Ammines.  IV.  Cuprammine  salts  of  mono¬ 
basic  acids.  H.  J.  S.  King  (J.C.S.,  1930,  2307— 
2319). — Measurements  of  the  mol.  wt.  of  triammine 
and  diammine  salts  of  bivalent  copper  with  mono¬ 
basic  acids  in  aqueous  solution,  using  the  cryoscopic 
method,  give  values  of  i  which  indicate  that  both 
are  tri-ionic  salts.  This  suggests  that  the  acid 
radicals  are  ionised,  and  this  is  supported  by  the 
chemical  properties  of  the  salts.  In  concentrated 
solutions  a  progressive  diminution  is  observed  in  the 
value  of  i  which  may  mean  that  a  small  proportion 
of  the  salt  is  present  in  the  acido-ammino  form,  in 
which  the  acid  radicals  are  co-ordinated  with  the 
copper  atom.  The  following  new  compounds  are 
described :  tetramminocujmc  formate,  m.  p.  157° 
(decomp.) ;  diamminocujtric  formate  m.  p.  152° 
(decomp.);  dipyridinocupric  formate  monohydrate ; 
pentamminocupric  iodide  hemihydrate ;  diammino- 
cupric  iodide ;  hexapyridinocupric  iodide ;  telra- 
pyridinocupric  iodide ;  cupric  o-nitrobenzoate  with  its 
tetrammino-  and  tripyridino-sults ;  tetrammino- 
cupric  m-nitrobenzoate :  tetramminocupric  picrale ; 
tetrammino-  and  diquinolino-cupric  trichloroacetate. 

The  m.  p.  of  the  cuprammines  indicate  that  they 
are  non-polar  in  the  solid  state.  F.  J.  Wilkins. 

Ammonates  of  copper  selenite.  L.  C.  Hurd, 
G.  I.  Kemmereu,  and  V.  W.  Meloche  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  3881 — 3886;  cf.  Boutzourcano, 
A.,  1891,  262). — The  following  compounds  have  been 
prepared  and  their  properties  recorded  : 
CuSe03,2NH3,H,0 ;  CuSe03,NH3  (decomp.  150°) ; 
transition  occurs  between  CuSe03,4NH3  and 
CuSe03,3NH3  at  — 25±1°  and  between  the  latter 
and  CuSe03,2NH3  at  19-8°.  The  hydrate, 
CuSe03,3NH3,xH20,  has  been  obtained. 

J.  G.  A.  Griffiths. 

Ammonates  of  copper  selenate.  L.  C.  Hurd 
and  V.  Lenher  (J.  Amcr.  Chem.  Soc.,  1930,  52, 
3857 — 3S64;  cf.  Dennis  and  Roller,  A.,  1919,  ii, 
336). — Copper  selenate  penlammonate  and  diammonate 
have  been  prepared  and  are  described.  The  trans¬ 
ition  point  between  the  former  and  copper  selenate 
tetrammonate  is  19^0-3°.  The  existence  of  copper 
selenate  tetrammonate  dihydrate  is  doubtful  (cf. 
Lange,  A.,  1926, 1112).  J.  G.  A.  Griffiths. 

Position  of  beryllium  and  magnesium  in  the 
periodic  classification  of  elements.  P.  Pfeiffer, 
T.  Fleitmann,  and  R.  Hansen  (J.  pr.  Chem.,  1930, 
[ii],  128,  47 — 62). — From  a  comparison  of  complex  co¬ 
ordination  compounds  of  the  calcium,  strontium, 
barium,  zinc,  cadmium,  magnesium,  and  beryllium 
salts  of  various  aromatic  sulphonic  acids,  it  is  con¬ 
cluded  that  magnesium  and  beryllium  should  be 


placed  with  zinc  and  cadmium  in  the  same  long  period. 
The  following  salts  are  described  :  calcium  t0-5H,0, 
strontium  -fH20,  hexa-aquo-cobalt,  tetra-aquoberyll- 
ium,  tetraimninoberyllium,  hexa-aquo-  and  hex- 
amrnino-maqnesium  naphthakne-l-sulphonates calcium 
+H20,  strontium,  hexa-aquomanganese,  hexa-aquo- 
ferrous,  hcxa-aquoeobalt,  hexa-aquoberyllimn,  telr- 
amminoberyllium,  hexa-aquo-  and  hcxammino-maqim- 
ium  naphthalene-2- sulplionates ;  calcium  +H20, 
barium  +H20,  hexa-aquoberyllium,  tetrammino- 
beryllium,  hexa-aquo-  and  hexammino-maqnesimn 
benzenesulphonalcs :  calcium  -f-4H20,  strontium 

+H20,  liexa-aquoberyllium,  tetramminoberyllium, 
hexa-aquo-  and  hexammino-magnesium  p -toluene- 
sulphonales.  J.  W.  Baker. 

Principles  of  the  genetic  development  of 
material.  V.  Kohlschutter.  I.  Structural 
forms  of  calcium  oxalate.  V.  Kohlschutter  and 
J.  Marti.  II.  Course  of  chemical  reactions  in 
crystals.  I.  Compounds  of  copper.  V.  Kohl¬ 
schutter  and  M.  Luthi  (Hclv.  Chim.  Acta,  1930,13, 
929 — 978,  978 — 1006). — I.  A  systematic  study  of  the 
crystalline  form  and  habit  of  growth  of  calcium 
oxalate  when  formed  under  different  conditions  has 
been  undertaken  with  the  object  of  gaining  an  insight 
into  the  widely- varying  modes  of  occurrence  of  this 
substance  in  plants.  For  this  purpose  the  reaction 
between  calcium  and  oxalate  ions  has  been  examined 
{a)  under  different  conditions  of  acidity,  (b)  in  the 
presence  or  absence  of  foreign  ions,  (c)  when  localised 
at  a  solid  surface,  and  ( d )  when  caused  to  take  place 
with  extreme  slowness.  The  last-named  condition 
was  secured  either  by  the  slow  introduction  of  oxalate 
ions  into  a  large  volume  of  highly-diluted  calcium 
ions  or  by  the  interaction  of  a  solution  of  one  of  the 
ions  with  the  other  in  the  form  of  a  sparingly  soluble 
solid  compound.  In  the  course  of  these  experiments 
a  new  crystalline  variety  was  observed,  probably 
triclinic  and  containing  more  water  than  the  mono¬ 
clinic  monohydratc  but  less  than  the  tetragonal 
trihydratc.  It  is  more  readily  dissociated  and  more 
soluble  than  the  other  hydrates.  The  rate  of  form¬ 
ation  of  nuclei  increases  in  the  order  monoclinic, 
tetragonal,  triclinic,  whilst  the  rate  of  crystal  growth 
increases  in  the  reverse  order.  It  is  thus  possible  by 
careful  addition  of  one  of  the  reagents  to  grow  large 
crystals  of  the  triclinic  variety.  In  acid  solution 
(p, t  2-5 — 5)  the  triclinic  and  monoclinic  forms  are 
produced ;  at  p„  6  tetragonal  crystals  are  formed 
together  with  smaller  triclinic  ones,  and  in  alkaline 
solution  (pa  S)  the  former  greatly  preponderate. 
The  presence  of  foreign  ions  exerts  a  characteristic 
influence  on  the  habit  of  single  crystals  of  the  tri¬ 
clinic  variety,  very  little  on  the  monoclinic,  and  none 
on  the  tetragonal  form.  The  varied  shapes  of  calcium 
oxalate  crystals,  of  which  numerous  photographs  are 
given,  arc  largely  determined  by  the  process  of 
transformation  of  the  unstable  phase.  If  this  trans¬ 
formation  takes  place  topochemically  the  crystals 
of  the  stable  variety  (tetragonal  or  monoclinic  accord¬ 
ing  to  the  pu)  are  not  at  first  well  developed,  but  are 
rather  to  be  regarded  as  “  somatoids,”  the  actual 
shape  depending  chiefly  on  that  of  the  parent  crystal. 
Growths  formed  in  this  way  assume  characteristic 
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habits  not  observed  in  tetragonal  or  monoclinic 
crystals  formed  directly  from  solution. 

II.  The  course  of  decomposition  of  a  number  of 
hydrated  cupric  salts  and  of  non-hydrated  basic 
compounds  has  been  observed  microscopically  and 
photographs  illustrating  the  characteristics  of  these 
topochemical  changes  are  given.  The  observations 
are  discussed  theoretically.  F.  L.  Usher. 

Calcium  chloro-,  bromo-,  and  iodo-aluminates. 
(Mlle.)  Foret  (Compt.  rend.,  1930, 191,  711—713).— 
By  mixing  solutions  of  calcium  aluminate,  CaX2, 
where  X  is  a  halogen  or  N03,  and  calcium  hydroxide 
in  proportions  such  that  the  concentrations  are 
limited  by  the  relations  [Ca0]>3[Al203]  and  [CaX^^ 
[A1203]  (to  avoid  formation  of  Cn3Al20B  the  concen¬ 
tration  of  CaX2  must  be  three  times  that  theoretically 
sufficient),  the  salts  3CaO,Al203,CaX2,wH2O,  where 
>i=8  for  X=I,  9-5  for  X=Br,  and  10  for  X=C1  or 
N03,  are  obtained  when  the  products  are  dried  over 
calcium  chloride  (cf.  Friedel,  A.,  1899,  ii,  306;  Wells, 
B.,  1929,  173).  All  are  decomposed  by  water. 
Phase  relations  are  the  same  as  for  the  nitroalu inmates, 
and  are  shown  for  the  chloroaluminate  by  curves, 
those  for  the  bromo-  and  iodo-dcrivativcs  being 
similar.  C.  A.  Silberrad. 

Purification  of  mercury.  A.  0.  Jones  (J.S.C.I., 
1930,  49,  437 — 438t).— A  simple  type  of  mercury 
purifier  working  on  the  principle  of  Record’s  motorless 
circulator  (J.  Sci.  Instr.,  1928,  5,  299)  is  described. 
It  combines  the  advantages  of  aerial  oxidation  and 
electrolytic  interchange.  A  more  permanent  form 
suitable  for  large  quantities  of  mercury  is  also 
illustrated. 

Gallium  sulphides.  A.  Brukl  and  G.  Ortner 
(Monatsh.,  1930,  56,  358 — 364). — A  more  detailed 
account  of  work  already  abstracted  (this  vol.,  720). 

Hydrates  of  silicic  acid.  W.  D.  Treadwell  and 
W.  Wieland  (Hclv.  Chim.  Acta,  1930, 13, 842—864).— 
The  method  of  potcntiomctric  titration  has  been  used 
in  an  attempt  to  determine  the  number  of  acidic 
groups  in  solutions  of  silicic  acid  under  varying 
conditions.  In  the  titration  of  aqueous  sodium 
metasilicatc  with  hydrochloric  acid  a  break  in  the 
curve  occurs  at  a  point  corresponding  with  sodium 
hydrogen  metasilicate.  The  ionisation  coefficients  of 
the  acid  found  from  the  titration  curve  are  A1= 
10-9-7,  A',=  10-12  (cf.  Hagg,  A.,  1926,  924).  There 
was  no  indication  of  the  presence  of  orthosilicic  acid. 
In  50%  alcoholic  solution  rapid  titration  furnishes  a 
curve  similar  to  that  given  by  the  aqueous  solutions, 
but  when  the  addition  of  acid  is  extended  over  3  lirs. 
no  break  corresponding  with  an  acid  silicate  occurs. 
This  behaviour  is  attributed  to  progressive  hydrolysis 
of  the  acid  silicate  owing  to  polymerisation  of  the 
silicic  acid  by  the  alcohol.  Experiments  on  the  time 
of  gelatinisation  of  salt-free  silicic  acid  sols,  and  a 
study  of  various  physical  properties  of  the  sols  during 
gelatinisation,  indicate  that  the  process  is  purely 
physical.  It  is  considered  that  the  acidic  character 
of  silicic  acid  is  due  to  two  co-ordinatively  linked 
molecules  of  water,  separated  by  hydroxyl  groups 
attached  by  the  principal  valencies.  Polymerisation 
occurs  chiefly  by  elimination  of  water  from  the  latter 
groups.  F.  L.  Usher. 


Oxidations  with  fluorine.  XVII.  Preparation 
of  pertitanic,  pervanadic,  and  permolybdic  acids; 
reduction  of  per-acids  by  ozone.  F.  Fichter  and 
A.  Goldach  (Helv.  Chim.  Acta,  1930,  13,  1200— 
1207;  cf.  this  vol.,  1140). — Molybdic  acid  dissolved 
in  hydrofluoric  acid  is  oxidised  by  fluorine  to  per¬ 
molybdic  acid.  Rise  of  temperature  favours  the 
reaction.  The  yield  was  from  4  to  29%  calculated  on 
the  fluorine  used,  the  highest  values  referring  to 
experiments  of  the  shortest  duration.  A  similar 
solution  of  titanium  dioxide  gave  still  smaller  yields  of 
pertitanic  acid,  and  vanadie  acid  dissolved  in  sulphuric 
acid  was  oxidised  only  to  the  extent  of  about  1%. 
Ozonised  oxygen  reduces  solutions  of  the  three  per- 
acids  in  sulphuric  acid,  and  the  diminution  of  yield 
with  increase  in  duration  of  the  oxidation  experi¬ 
ments  is  thus  accounted  for.  Ozone  also  reduces 
solutions  of  sodium  perborate,  but  since  the  latter 
substance  is  produced  by  means  of  fluorine  in  an 
alkaline  solution  the  same  explanation  is  not  obviously 
applicable,  the  formation  of  ozone  never  having  been 
observed  under  these  conditions.  F.  L.  Usher. 

Germanium.  V.  Complex  compounds  of 
germanium.  R.  Schwarz  and  H.  Giese  (Ber., 
1930,  63,  [E],  2428 — 2432). — Sodium  metagermannte 
is  treated  with  ammonium  molybdate  in  boiling  water 
and  the  cooled  mixture  is  acidified  with  60%  sulphuric 
acid  and  extracted  with  ether.  Slow  evaporation  of 
the  ethereal  solution  after  addition  of  a  little  water 
leads  to  isolation  of  the  acid  Hfl[Ge(Mo2O7)0],28H2O, 
m.  p.  40°  [guanidinium  salt,  (CX3H.)s,HR(Gc(Mo,07)B)]. 
Treatment  of  germanium  dioxide  gel  with  normal 
sodium  tungstate  in  hot  solution,  removal  of  un¬ 
dissolved  dioxide,  and  treatment  of  the  solution  with 
60%  sulphuric  acid  and  ether  yield  the  acid 
Hs[Ge(W207)6],28H20  (anhydrous  guanidinium  salt). 
In  the  absence  of  silicon  (cf.  Oberhauser  and  Schor- 
mullcr.  A.,  1929,  414)  traces  of  germanium  may  be 
detected  by  the  blue  coloration  produced  when  the 
solution  of  an  alkali  germanate  is  treated  with  excess 
of  ammonium  molybdate,  feebly  acidified,  and  then 
treated  -with  a  strongly  alkaline  stannito  solution. 
Germanium  can  be  separated  from  tungsten  by 
distillation  in  a  stream  of  hydrogen  chloride  from 
70%  sulphuric  acid  solution ;  germanium  is  pre¬ 
cipitated  as  sulphide  from  the  distillate.  Molybdenum 
is  separated  from  germanium  by  conversion  into  the 
pure  oxides  by  heating  the  complex  compound  at 
500° ;  at  1000°,  molybdenum  is  volatilised  in  oxygen 
as  the  trioxide,  leaving  the  non-volatile  germanium 
dioxide. 

Anhydrous  or  hydrated  germanium  tetrachloride 
appears  incapable  of  adding  hydrogen  chloride. 

H.  Wren. 

Germanium.  VHI.  Sulphides  of  germanium. 
W.  Pugh  (J.C.S.,  1930,  2369— 2373).— The  reaction 
between  sulphur  vapour  and  germanium  dioxide 
begins  at  about  400°;  at  800°  the  reaction  Ls  fast 
enough  to  give  a  practicable  amount  of  the  product, 
which  is  germanium  disulphide.  Hydrogen  sulphide 
reacts  with  germanium  dioxide  at  700°  to  form  a 
mixture  containing  germanium  mono-  and  di¬ 
sulphides  in  the  ratio  1  :  10.  Germanium  mono¬ 
sulphide  may  be  prepared  conveniently  by  passing  a 
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mixture  of  hydrogen  sulphide  and  hydrogen  in  the 
ratio  of  1:2  over  germanium,  dioxide  at  800: — 850°. 
The  product  contains  about  :  5%  of  the  disulphide. 
Germanium  disulphide  is  best  prepared  by  the 
sublimation  of  the  monosulphide  in  sulphur.  The 
monosulphide  melts  at  about  530°  and  volatilises 
readily  above  650°.  It  has  d!}  4-012 ;  its  hardness  is 
2  on  Moh’s  scale.  Crystalline  germanium  disulphide 
has  d}J  2-942,  m.  p.  S00°  (approx.).  F.  J.  WILKINS. 

Heteropoly-acids  of  germanium.  I.  A. 
Brukl  (Monatsh.,  1930,  56,  179 — 1S3). — A  solution 
of  12-tungstogermanic  acid,  Ge02,12W03,32H20,  is 
obtained  by  the  addition  of  sulphuric  acid  to  a  Soiled 
mixture  of  solutions  of  sodium  paratungstate  and 
sodium  metagermanate.  The  acid  is  isolated  by  ex¬ 
traction  with  ether,  with  which  it  forms  an  oxonium 
salt  of  high  density.  This  salt  may  be  decomposed 
by  water,  and  the  free  acid  obtained,  by  evaporation 
of  the  aqueous  solution  over  sulphuric  acid,  as  pale 
yellow,  easily  soluble  crystals.  The  ammonium, 
rubidium,  and  cresium  salts  arc  sparingly  soluble, 
whilst  the  sodium,  Na4Hj[Gc(W207)r,],19H20,  and 
barium,  Ba3Hj[Ge(VV20-)6],22H„0,  salts  arc  isomor- 
hous  with  the  corresponding  mofybdosilicates.  From 
ot  solutions  of  the  free  acid,  after  neutralisation  with 
silver  carbonate,  the  silver  salt  (+7H20)  separates, 
whilst  from  cold  solutions  the  deeahydrate,  isomor- 
phous  with  the  corresponding  molybdosilicate,  is 
obtained.  F.  G.  Tryiiorn. 

Behaviour  of  thorium  oxide  in  tungsten 
filaments.  W.  G.  Burgers  and  J.  A.  M.  van 
LlEMrr  (Z;  anorg.  Chcm.,  1930,  193,  144 — 160).— 
X-Ray  investigation  shows  that  in  drawn  multi¬ 
crystalline  tungsten  filaments  containing  3%  of  thor¬ 
ium  oxide,  before  ignition,  the  thorium  is  present  as 
oxide  and  exhibits  no  definite  orientation.  Part  of 
the  oxide, is  reduced  to  thorium  by  heating  the  filament 
to  above  2500°  Abs.,  and  the  X-ray  diagram  shows 
the  appearance  also  of  a  face-centred  lattico  having 
a  515dx0-005  A.,  i.e.,  between  the  parameters  of  the 
metal  and  the  oxide ;  the  same  type  is  produced  also 
by  heating  a  superficially  oxidised  thorium  wire  in 
a  vacuum,  the  parameter  varying  from  5-31  to  5-24 
according  to  the  time  of  heating.  Possibly  inter¬ 
mediate  oxides  arc,  formed,  but  the  effect  may  be 
due,  to  a  type  of  mixed  crystal  formation. 

[With  J.  0.  M.  Basart.] — The  following  lattico 
constants  have  been  determined  :  thorium  oxide, 
ignited,  a  S-SSo^O-OOl  A.;  thorium,  prepared  by 
reduction  of  the  chloride  by  sodium,  a-  5-0744; 
0-002  A. ;  thorium,  prepared  by  thermal  decomposition 
of  the  iodide,  a  5-0S1  mO-002  A.  H.  F.  Gillbe. 

Zirconium  oxyiodides.  E.  Chauvenet  and 
J.  Dawidowicz  (Bull.  Acad.  Polonaise,  1930,  A,  195 — 
197). — The  product  obtained  by  evaporating  a  solu¬ 
tion  of  zirconium  hydroxide  in  concentrated  hydriodic 
acid  is  Zr0I2,SH20 ;  when  dried  at  15°  in  a  vacuum 
this  forms  Zr012,5H20.  This  is  stable  at  40°,  but  at 
a  higher  temperature  slowly  loses  iodine.  These  pro¬ 
ducts  arc  all  decomposed  by  water  W-ith  precipitation 
of  zirconium  hydroxide  and  re-formation  of  zirconvl 
iodide.  A  dilute  aqueous  solution  hydrolyses  with 
formation  of  ZrIO.,,Zr02  (cf.  A.,  1929,  *1154)” 

C.  A.  Silberrad. 


Thoryl  nitrate.  E.  Chauvexet  and  (Mme.) 
Souteyrax n -Franck  (Bull.  Soc.  china.,  1930,  [iv], 
47,  142S — 1431). — The  following  hydrates  of  thorium 
nitrate  have  been  prepared :  Tl^NOg^oHjO, 
Th(N03)4,3H20,  and  Th(N03)4,2H,0.  By  heating  the 
trihydrate  at  125 — 150°,  thoryl  nitrate, 
ThO(NO3)2,0-5H2O,  is  obtained,  and  the  same  sub¬ 
stance  appears  also  to  be  formed  by  hydrolysis  in 
aqueous  solution.  R.  G'uthit-l. 

Oxide  hydrates.  XXXII.  Vanadium  pent- 
oxide-water.  XXXIII.  Niobium  pentoxide- 
water.  XXXIV.  Tantalum  pentoxide-water. 
G.  F.  Huttig  and  A.  Koxio  (Z.  anorg.  Chem.,  1930, 
193,  81—92,  93—99,  100— 105).— XXXII.  Thermal 
dehydration  isobars  of  vanadium  pentoxide  at  10  mm. 
pressure  show'  in  general  a  continuous  loss  of  water 
at  temperatures  up  to  about  280°,  when  about  0-4  mol. 
of  water  is  retained ;  at  higher  temperatures  oxygen 
is  evolved  from  the  oxide.  At  temperatures  up  to 
100°  the  loss  of  water  is  reversible.  When  prepared 
by  decomposition  of  ammonium  vanadate  with  nitric 
acid  the  oxide  behaves  as  a  typical  colloid,  both  as 
regards  its  dehydration  and-  its  X-ray  diagram,  but 
on  ageing  the  X-ray  diagrams  show  the  appearance 
of  a  crystalline  structure,  and  the  residual  water  is 
less  readily  given  up;  tho  compound  tends  cither  to 
tho  anhydrous  oxide  or  to  the  monohydrate.  The 
monohydratc,  V205,U20,  prepared  by  vigorous  shak¬ 
ing  during  the  precipitation,  gives  a  characteristic 
X-ray  diagram,  and  decomposes  at  25S°:tl0  at  10  mm. 
pressure;  V2Os,0-5H2O  decomposes  at  275°. 

XXXIII.  Niobium  pentoxide  containing  5-6— 6-9 
mols.  of  water  loses  water  continuously  when  heated 
at.  constant  (10  mm.)  pressure  from  21°  to  500°,  but 
if  it  bo  aged  by  heating  at  150°  for  6  lvrs.  with  an 
excess  of  water  there  is  a  break  in  the  dehydration 
curve  at  200°  corresponding  with  the  decomposition 
of  a  hydrate  Nb2O5,0-5H2O ;  none  of  these  prepar¬ 
ations  gives  a  definite  X-ray  diagram,  but  by  ignition 
at  a  high  temperature  a  definite  structure  is  developed. 
Only  a  small  fraction  of  the  water  in  hydrated  niobium 
pentoxide  is  combined  chemically,  and  the  material 
behaves  as  a  typically  colloidal  substance.  As  with 
vanadium  pentoxide,  the  amorphous  hydrated  oxide 
on  ageing  tends  to  form  either  the  anhydrous  oxide 
or  a  mono-  or  hcmi-hydratc. 

XXXIV.  Tantalum  pentoxide  containing  4-04  mols. 
of  water  shows  a  break  in  the  thermal  dehydration 
curve  at  2KF  corresponding  with  Ta2O5,0-5H2O,  hut 
the  material  does  not  give  a  characteristic  X-ray 
diagram  ;  ageing  under  water  docs  not  induce  crystall¬ 
isation,  but  ageing  by  heating  with  water  under  pres¬ 
sure  causes  the  dehydration  curve  to  assume  a  different 
form,  the  monohydratc  being  formed.  After  ignition 
the  pentoxide  shows  a  characteristic  X-ray  diagram 
and  when  aged  under  water  for  28  days  absorbs  about 
0-25  mol.  of  water,  but  there  is  no  evidence  of  hydrate 
formation.  H.  F.  Gn-t.BE. 

Sulphur  fluoride,  S„F2.  Iv.  Strenk  (Latvij. 
Univ.  Raksti,  1930,  1,  233— 260).— Sulphur  fluoride, 
S2F2,  is  prepared  by  heating  together  silver  fluoride 
and  sulphur.  It  attacks  glass  forming  sulphur,  silicon 
tetrafluoride,  thionyl  fluoride,  and  sulphur  dioxide. 
The  earlier  work  on  the  physical  constants  of  this 
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compound  which  has  been  carried  out  in  glass  vessels 
cannot,  therefore,  be  trusted.  Sulphur  fluoride  has 
no  action  on  zinc,  iron,  steel,  or  platinum.  It  is 
decomposed  bv  water  according  to  the  equation 
2S2F2+3H20=3S+H2S03+4HF.  F.  J.  Wilkins. 

Nitrogenation  of  chromium.  L.  Dtjparc,  P. 
Wenger,  and  W.  ScHusSELf:  (Ifclv.  Chitn.  Acta,  1930, 
13,  917 — 929). — The  absorption  of  nitrogen  by  chrom¬ 
ium  has  been  studied  with  reference  to  tho  factors 
temperature,  duration  of  heating,  pressure,  and  degree 
of  purity  of  the  metal.  Both  the  temperature  at 
which  absorption  begins  and  the  temperature  of 
maximum  absorption  are  raised  by  the  presence  of 
impurities  in  the  chromium.  Absorption  is  practically 
complete  in  2  hrs.  The  total  amount  of  nitrogen 
taken  up  is  increased  by  about  18%  when  the  pressure 
of  nitrogen  is  increased  from  1  to  70  atm.  Lithium 
nitride  acts  as  a  positive  catalyst,  although  it  slightly 
diminishes  the  quantity  of  nitrogen  absorbed  at  a 
given  temperature.  F.  L.  Usher. 

Complex  chromiselenates.  I.  P.  B.  Sarkar 
and  S.  Ar.  Bilittacharya  (J.  Indian  Cliem.  Soc.,  1930, 
7,  765—769). — Chromosclcnic  acid,  H[Cr(Sc04)2],  pre¬ 
pared  by  mixing  green  chromium  sclenatc  solution 
with  selenic  acid  and  evaporating  to  dryness,  forms 
green,  very  hygroscopio  crystals.  Chromiscleno- 
mono-,  -di-,  and  -tri-sulphurio  acids, 
H2[Cr2(S04)(Se0,)3],  H4[Cr2(S04)2(Se04)3],  and 
H0[Cr2(SO4)3(ScO4)3],  are  obtained  as  green  hygro¬ 
scopic  crystalline  powders  by  treating  chromium 
selenate  with  the  theoretically  necessary  quantity  of 
sulphuric  acid.  If  the  sulphuric  acid  be  replaced  by 
potassium  sulphate  the  three  potassium  salts,  similar 
to  the  acids  but  less  hygroscopic,  are  obtained.  A 
mixed  chromisulphoselenie  alum  has  been  prepared. 
By  concentrating  in  a  vacuum  over  sulphuric  acid  a 
mixed  solution  of  violet  chromium  sulphate  and 
sodium1  selenate  violet  octahedral  crystals  of  the  alum 
Cr2(S04)3,Na2Se04,24H20  are  formed;  12  mols.  of 
water  are  lost  over  sulphuric  acid  at  27°,  and  the 
solution  becomes  green  when  heated  to  above  60°. 

H.  F.  Gillbe. 

Formation  of  green  manganous  sulphide. 
EL  Influence  of  ammonium  hydrosulphide, 
hydroxide,  and  sulphide  on  the  transition  of  the 
pink  to  the  green  sulphide.  G.  Landesen  [with 
M.  Reistal]  (Z.  anorg.  Cliem.,  1930,  193,  277 — 296; 
cf.  A.,  1924,  ii,  186).— The  spontaneous  colour  changes 
in  pink  manganous  sulphide  kept  undisturbed  in  the 
original  reaction  mixture  have  been  observed  over  a 
period  of  6-5  years.  In  all  the  specimens  precipitated 
without  the  addition  of  ammonia  solution  the 
transformation  into  the  green  variety  was  initiated 
after  about  6  days,  and  proceeded  with  extreme 
slowness,  being  still  incomplete  after  6-5  years.  An 
orange-coloured  modification  is  formed  from  tho  pink 
sulphide  simultaneously  with,  but  independently  of, 
the  pink-green  change,  the  former  process  being  com¬ 
plete  in  6  months.  Increase  in  the  proportion  of 
ammonium  hydrosulphide  used  for  precipitation 
accelerated  the  progress  of  the  pink-green  transform¬ 
ation  without  shortening  the  period  of  _  induction. 
Ammonia  solution  added  to  the  precipitated  sul¬ 
phide  was  without  effect,  but  if  added  before  pre¬ 


cipitation  it  shortened  both  tho  period  of  induction 
and,  if  present  in  sufficient  concentration,  the  velocity 
of  transformation  also.  Precipitates  formed  from 
ammonium  sulphide  were  generally  transformed  more 
slowly  than  those  produced  by  the  hydrosulphide. 
The  mechanism  of  these  changes  is  discussed. 

F.  L.  Usher. 

Reaction  between  iodic  acid  and  hypophos- 
phorous  and  phosphorous  acids  or  their  salts. 
II.  "V.  Hoyorka  (Coll.  Czech.  Cliem.  Comm.,  1930, 2, 
609 — 625).: — Tho  presence  of  a  cadmium  salt  retards 
the  separation  of  iodine  from  an  acid  solution  con¬ 
taining  iodate  and  hypophosphite  or  phosphite ;  the 
reduction  does  not  proceed  at  temperatures  below 
50°  and  is  slower  with  phosphorous  than  with  hypo- 
phosphorous  acid.  In  presence  of  silver  perchlorate 
a  sparingly  soluble  precipitate  is  formed  and  part  of 
the  silver  is  reduced,  especially  by  hypophosphorous 
acid,  to  the  metallic  state;  the  silver  salt  increases 
the  extent  of  the  oxidation  of  both  acids  at  the 
ordinary  temperature,  but  the  rate  of  oxidation  of 
phosphorous  acid  is  very  slow.  In  presence  of  mer¬ 
curic  salts  the  reactions  which  occur  are  complex; 
free  iodine  cannot  exist  in  presence  of  an  excess  of 
mercuric  perchlorate,  but  forms  mercuric  iodide  and 
iodate,  and  the  actual  oxidation  of  the  phosphorous 
acids  involves  first  the  reduction  of  the  mercurio  salt 
to  the  mercurous  state,  and  subsequent  reoxidation 
by  the  iodic  acid  and  tho  liberated  perchloric  acid. 
Mercurous  iodide  is  not  formed,  nor  does  any  direct 
reduction  of  iodic  acid  take  place.  The  velocity  of 
the  oxidation  depends  only  on  the  concentration  of 
mercury  salt  present,  the  proportion  of  iodate  having 
no  appreciable  influence,  and  is  greater  for  phos¬ 
phorous  than  for  hypophosphorous  acid;  both  acids 
are  oxidised  quantitatively  by  the  mercufy  salt,  and  at 
the  b.  p.  the  reaction  is  complete  within  a  few  minutes. 

H.  F.  Gillbe. 

[Metallic]  carbonyls  and  nitrosyls.  IV.  H. 
Reihlen,  A.  Grijhl,  G.  von  Hessling,  and  O. 
Pfrengle  (Annalen,  1930, 482, 161 — 1S2). — The  com¬ 
pound  to  which  Manchot  and  Gall  (A.,  1929,  1027) 
attributed  the  formula  FeN0,2Me0H  is  more  accur¬ 
ately  represented  as  Fe2(NO)2(OMe)2OH.  It  is  de¬ 
composed  almost  exclusively  to  ferrous  salt  by  dilute 
sulphuric  acid  in  the  cold  if  the  nitric  acid  simul¬ 
taneously  formed  is  immediately  removed.  The  inter¬ 
action  of  nickel  carbonyl  with  methyl  alcohol  and 
nitric  oxide  in  presence  of  a  trace  of  sulphuric  acid, 
and  with  exclusion  of  moisture  and  atmospheric 
oxygen,  gives  the  compound  Ni(NO)(OMe)OH,MeOH, 
which  readily  loses  a  molecule  of  methyl  alcohol.  It 
does  not  undergo  autoxidation  as  readily  as  the 
iron  compound,  but  is  less  stable  to  hydrolysis.  Tho 
interaction  of  iron  pentacarbonyl  with  boiling  methyl 
alcohol  in  ultra-violet  light  gives  Fe(CO)3,MeOH  and 
the  compound,  [Fe(CO)(OMe)OH],„  which  tends  to  lose 
carbon  monoxide,  but  not  methyl  alcohol,  in  a  high 
vacuum.  Long  heating  of  iron  pentacarbonyl  with 
butadiene  at  135°  gives  the  compound  Fe(CO)3,C4H6, 
b.  p.  29-5 — 30°  in  a  high  vacuum.  Less  well-defined 
compounds,  approximating  to  Fe(CO)3,(C5Hg)3, 
Fe(CO)3,(C5H8)2,  and  Fe(CO)3,(C6H?0)2  are  obtained 
with  isoprene  and  py-dimethylbutadiene. 

H.  A.  PiGGOTT. 
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High-carbon  carbides  of  the  iron  group. 
F.  Fisciier  and  H.  Bahr  (Ges.  Abh.  Kennt.  Kohle, 
1928,  8,  255—269;  Chem.  Zentr.,  1930,  i,  2862).— 
When  carbon  monoxide  is  passed  at  270°  over  finely 
divided  cobalt  or  cobaltous  oxide  there  is  obtained  a 
mass  which  appears  to  contain  the  carbide  Co3C2. 
This  substance  is  decomposed  by  hydrogen  at  270°, 
half  the  carbon  (presumably  derived  from  the  carbide 
Co3C)  being  evolved  as  methane.  Similar  addition 
of  carbon  to  an  equimolecular  mixture  of  cupric  and 
ferric  oxides  affords  the  carbide  Fc3C4  in  addition  to 
iron  carbonyl.  Hydrogen  liberates  methane  in  pro¬ 
portion  corresponding  with  the  formula  Fe2C,  formed 
apparently  by  separation  of  carbon  from  the  unstable 
carbide  Fe3C4.  Small  quantities  of  hydrocarbons  are 
also  formed.  The  iron,  but  not  the  cobalt,  carbide 
affords,  when  treated  with  acids,  a  mixture  of  hydro¬ 
carbons.  A.  A.  Eldridge. 

Cobaltic  cobalticarbonate.  C.  Duval  (Compt. 
rend.,  1930, 191,  615 — 616). — Cobaltic  cobalticarbonate 
was  prepared  by  the  interaction  in  complete  darkness 
of  saturated  solutions  containing  5  g.  of  cobaltous 
chloride  hexahydrate  and  8  g.  of  sodium  hydrogen 
carbonate,  followed  by  the  addition  of  50  c.c.  of 
100-vol.  hydrogen  peroxide.  After  1  min.  100  g.  of 
aqueous  glycerol  (d  1-262)  were  added  to  inhibit  the 
decomposing  action  of  the  sodium,  and  the  precipitate 
was  filtered  after  several  hours  and  washed  well  with 
absolute  alcohol.  It  is  an  olive-green  powder  stable 
to  light,  and  soluble  in  alkali  hydrogen  carbonate 
solutions,  but  insoluble  and  unstable  in  water.  The 
formula,  Co[Co(C03)3],  was  confirmed  by  chemical 
and  electrophoretic  analysis.  Sodium  cobaltipercar- 
bonate,  Na[CoC04],  a  red  complex  compound,  was 
produced  by  substitution  of  ozone  for  hydrogen 
peroxide.  J.  Grant. 

Constitution  of  aqueous  pink  and  blue  cobalt¬ 
ous  chloride  solution.  II.  Spectrometric  re¬ 
search.  R.  Brdicka  (Coll.  Czech.  Chem.  Comm., 
1930,  2,  545 — 558). — The  absorption  spectra  of 
aqueous  solutions  of  cobaltous  chloride  containing 
calcium  chloride  have  been  determined.  The  con¬ 
centration  of  the  substance  responsible  for  the  absorp¬ 
tion  in  the  red  is  proportional  to  that  of  the  complexes 
from  which  cobalt  deposits  reversibly  at  the  dropping 
mercury  cathode  (cf.  this  vol.,  1254).  The  change 
from  pink  to  blue  is  explained  on  the  basis  of  the 
theory  of  Fajans  (this  vol.,  399).  C.  W.  Gibby. 

Compounds  of  nickel  and  cobalt  salts  with 
jjy-diaminobutane.  J.  Frejka  and  (Mlle.)  L. 
ZahlovA  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  639— 
651). — The  following  complex  salts  have  been  pre¬ 
pared  by  mixing  the  appropriate  nickel  salt  with 
Py-diaminobutane  (“  bn  ”)  and  reerys  tall  (sing  from 
water  :  [Ni  bn^Cl^HjO,  red ;  [Ni  bn3]Br2,H20,  violet- 
red  ;  [Ni  bn3]I2,4H20,  violet-red ;  [Ni  bn3](CNS)2,H20, 
violet ;  [Ni  bn2]S04,4H20,  violet-blue ; 

[Ni  bn3](N03)2,H20,  violet-red.  By  treatment  of  a 
solution  of  the  complex  sulphate  with  potassium 
thiocyanate,  [Ni  bn2](CNS)2,H20  separates  as  violet 
needles.  Addition  of  the  diamine  to  nickel  cyanide 
yields  [Ni  bn3](CN)2.Ni(CN)2.  as  rose-coloured,  almost 
insoluble  crystals.  By  heating  a  mixture  of  chloro- 


pentamminecobaltic  chloride  with  the  diamine  at 
120 — 140°,  dissolving  the  product  in  water,  and  con- 
centrating,  a  solution  is  obtained  which  is  difficult  to 
crystallise,  but  on  addition  of  concentrated  hydro- 
bromic  acid  [Co  bn3]Br3  separates  as  orange-red  crys¬ 
tals  ;  if  potassium  iodide  be  used  [Co  bn3]I3,2IkO, 
brownish-yellow,  is  obtained,  whilst  with  potassium 
thiocyanate  [Co  bn3](CNS)3,6H20,  orange-yellow,  is 
precipitated.  H.  F.  GiLLBE. 

Higher  oxides  of  group  VIII  elements.  II. 
Octovalent  nickel  compounds.  D.  K.  Gorale- 
vitsch  (J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  1165— 
1188). — Fusion  of  a  mixture  of  barium  nitrate  and 
reroxidc  with  nickclous  oxide  and  extraction  of  the 
used  mass  with  dilute  acetic  acid  yields  an  insoluble 
residue,  which  has  the  formula  BaNiOs,  and  is  a  salt 
of  pernickelic  acid  containing  octovalent  nickel.  Acid¬ 
ified  solutions  of  barium  pemickelatc  lose  nickel  on 
concentration:  this  is  due  to  the  volatility  of  the 
free  acid,  which  may  be  collected  as  a  white  sublimate 
by  the  evaporation  of  such  solutions.  The  sublimate 
is,  however,  extremely  unstable,  and  is  almost  instan¬ 
taneously  converted  into  nickelous  oxide.  Nickel 
pentoxide  is  isolated  as  a  bright  green  powder  from 
the  fused  mass  by  extraction  with  hot  concentrated 
hydrochloric  acid.  A  white  precipitate  of  per- 
nickelic  anhydride,  Ni04,  separates  from  the  hydro¬ 
chloric  acid  solution  of  the  pentoxide  on  dilution 
with  water.  Nickel  pentoxide  appears  to  be  a  com¬ 
pound  of  bi-  and  octo-valent  nickel,  NiNiOs. 

R.  Truszkowski. 

Ammines  and  amides  of  quadrivalent  platinum 
as  acids  and  bases.  A.  A.  Grunberg  and  G.  P. 
Faermann  (Z.  anorg.  Chem.,  1930,  193,  193—236; 
cf.  Tschugaev,  A.,  1924,  ii,  769). — Hexammine-,  pent- 
ammine-,  and  tetrammine-platinic  chlorides  possess 
weakly  acidic  properties  which  are  due  to  a  secondary 
dissociation  of  the  cation  according  to  the  equation 
[Pt(NH3)„ClG_„]("-2)'— >[Pt(NH3)„-1ClG_„NH2]('!'3)'+H'. 
The  acidity-  increases  with  the  valency  of  the 
cation,  and  in  the  case  of  the  hexammine  and  pent- 
ammine  compounds  is  of  the  same  order  as  that  of 
boric  acid.  It  also  increases  with  rise  of  temperature. 
The  replacement  of  ammonia  by  amino-groups  leads, 
on  the  other  hand,  to  the  appearance  of  basic  pro¬ 
perties.  The  alkalinity  increases  with  the  number 
of  ammonia  molecules  replaced,  and  in  the  compound 
[en  (N02)2NH2ClPt]  is  about  the  same  as  that  of 
aqueous  ammonia.  The  alkalinity  decreases  revers¬ 
ibly  with  rising  temperature  in  consequence  of  the 
secondary  change  referred  to  above.  Hydroxyamm- 
ines  exhibit  an  amphoteric  character,  since  the 
ammonia  molecules  can  provide,  and  the  hydroxyl 
groups  combine  with,  hydrogen  ions.  The  results 
are  discussed  theoretically.  F.  L.  Usher. 

.Y-Ray  spectroscopic  microanalysis.  G.  voK 
Hevesy  (Mikrochem.,  Einich  Festschr.,  1930,  163— 
165). — Tire  advantages  of  .X-ray  spectroscopic  methods 
for  the  detection  and  determination  of  quantities  of 
material  as  small  as  0-001  mg.,  or  even  less,  are 
described.  The  lines  of  the  L  series  should  preferably 
be  sought,  on  account  of  the  relatively-  low  tube 
voltage  necessary  for  their  production. 
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Quantitative  analysis  by  monochromatic 
transmission.  M.  Barnard  and  P.  McMichael 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  363—365). — From 
Lambert’s  law  thecquation?!a=iog(2’m/T(,)/log(!Z’„/3'(,), 
where  Ta,  Ti,,  and  Tm  are  the  transmission  factors  of 
the  components  a  and  b  and  of  the  mixture  m,  at 
any  given  wave-length,  respectively,  and  v„  is  the 
fraction  of  a  in  the  mixture,  has  been  derived ;  if  Ta 
and  Tb  are  known,  the  composition  of  the  mixture 
may  be  determined  by  measurement  of  T,„.  For 
accurate  results  a  wave-length  should  be  chosen  at 
which  the  transmission  factors  of  the  components 
differ  widely  and  do  not  change  rapidly  with  wave¬ 
length.  Measurements  with  mixtures  of  potassium 
chromate  and  ammoniacal  copper  solutions  and  of 
spearmint  oil  and  peppermint  oil  show'  that  the  error 
does  not  exceed  about  1—2%.  The  method  may  be 
applied  to  three-component  mixtures  if  the  trans¬ 
mission  curves  of  two  of  the  components  intersect  ; 
by  measurement  of  T,„  at  the  wave-length  at  which 
the  intersection  occurs  the  proportion  of  the  third 
component  may  be  calculated,  and  those  of  the  others 
may  be  determined  at  any  other  convenient  wave¬ 
length.  ‘  H.  F.  Gillbe. 

Magneto-optic  method  of  chemical  analysis. 
F.  Allison  and  E.  J.  Murphy  (J.  Amer.  Chem.  Soc., 
1930,  52,  3796—3806 ;  cf.  Allison,  A.,  1929,  1365).— 
The  phenomenon  interpreted  as  the  differential  time 
lag  of  the  Faraday  effect  behind  the  magnetic  field 
has  been  investigated  in  a  comprehensive  series  of 
aqueous  solutions  of  metallic  chlorides,  nitrates,  sul¬ 
phates,  and  hydroxides,  Each  chemical  compound, 
independently  of  other  substances  present,  produces 
a  minimum  (or  minima)  of  light  intensity  at  a  point 
on  the  scale  characteristic  of  the  compound  even  at 
concentrations  as  low  as  1  part  in  10n  parts.  In 
general,  the  time  lag  is  an  inverse  function  of  the 
equivalent  of  the  metallic  element.  Elements  which 
have  two  different  valencies  exhibit,  as  a  rule,  two 
minima,  or  two  scries  of  close  minima,  in  different 
regions  of  the  scale  corresponding  with  the  equivalents 
in  the  two  cases.  The  number  of  minima  in  a  series 
is  generally  equal  to  the  number  of  know'll  isotopes 
of  the  metal  in  the  compound.  Hydrochloric,  nitric, 
and  sulphuric  acids  each  produce  two  minima  for 
which  no  explanation  is  offered.  Ferric  sulphate 
exhibits  anomalies.  The  application  of  the  method 
to  qualitative  and  quantitative  analysts  is  discussed. 

J.  G.  A.  Griffiths. 

Analytical  significance  of  ageing  phenomena. 
H.  Fischer  (Z.  angew.  Chem.,  1930,  43,  919 — 922).- — 
Freshly-formed  precipitates  which  have  no  definite 
crystal  structure  adsorb  foreign  ions  to  a  very  much 
greater  extent  than  aged  precipitates,  where  a  definite 
crystal  structure  can  be  observed.  This  leads  to  con¬ 
siderable  inaccuracies  in  quantitative  analysis.  Where 
possible,  therefore,  precipitation  should  be  brought 
about  slowdy  so  as  to  allow'  ageing  to  occur.  It  is 
suggested  that  the  best  results  can  be  attained 
when  the  precipitation  process  is  accompanied  by 
another,  simultaneous  reaction,  e.g.,  by  an  oxidation 
or  reduction  reaction,  so  as  to  cause  the  pre¬ 
cipitate  formation  to  occur  more  slow'ly. 

J.  W.  Smith. 


Colorimetric  determination  of  hydrogen  ions. 
F.  R.  McCrumb  and  W.  R.  Kenny  (J.S.C.I.,  1930, 
49,  425  — 431t). — The  more  recent  developments  in 
the  colorimetric  determination  of  hydrogen  ions  are 
discussed  with  respect  to  the  selection  of  indicators, 
salt  effect,  protein  effect,  and  specific  errors  of  indic¬ 
ator  substances.  The  problems  encountered  in  deter¬ 
mining  the  7>,i  of  dilute  and  unbuffered  solutions  are 
treated.  The  practical  side  of  the  tests  is  emphasised. 

Sulphates  of  aromatic  amines  as  primary 
standards  in  alkalimetry.  E.  Strasser  (Z.  anal. 
Chem.,  1930,  82,  114 — 116). — Sulphates  of  such  arom¬ 
atic  bases  as  aniline  and  toluidine  serve  satisfactorily 
as  primary  standards  in  alkalimetry  owing  to  their 
high  equivalent  weight  and  non-hygroscopic  character. 
Sulphates  of  relatively  acid  bases,  such  as  o-chloro- 
aniline,  are,  however,  unsuitable.  R.  Cutiiill. 

Calculation  of  mineral  water  analyses.  L. 
Fresenius  and  O.  Fijchs  (Z.  anal.  Chem.,  1930,  82, 
226 — 236). — Fonnulse  are  derived  for  calculating  the 
state  of  combination  of  the  constituents  in  mineral 
waters  based  on  the  dissociation  constants  of  the 
acid  radicals  present  and  the  p„  of  the  water.  Tables 
are  given  show'ing  the  effect  of  temperature  on  the 
dissociation  constants  of  some  of  the  commoner  acids 
present  in  mineral  w'aters.  A.  R.  Powell. 

Analysis  of  a  water  containing  arsenic,  molyb¬ 
denum,  and  bismuth,  and  the  colorimetric 
determination  of  small  amounts  of  molyb¬ 
denum.  O.  Steiner  (Z.  anal.  Chem.,  1930,  81. 
3S9 — 391). — The  w'atcr  is  evaporated  to  dryness  and 
the  residue  gently  ignited  and  dissolved  in  hydro¬ 
chloric  acid  for  the  removal  of  silica.  The  filtrate  is 
saturated  with  hydrogen  sulphide,  the  precipitate 
collected  and  dissolved  in  ammonia,  and  the  solution 
evaporated  to  dryness.  The  residue  is  dissolved  in 
nitric  acid  and  the  arsenic  precipitated  as  magnesium 
ammonium  arsenate  in  ammoniacal  solution.  The 
filtrate  is  boiled,  neutralised  with  acetic  acid,  cooled, 
and  treated  with  10  c.c.  of  a  1%  tannin  solution. 
The  colour  developed  is  compared  with  that  produced 
in  a  similar  way  in  solutions  containing  known 
amounts  of  molybdenum.  A.  R.  Powell. 

Determination  of  chlorine  in  bromides.  A.  V. 
Frost  (Trans.  Inst.  Pure  Chem.  Reagents,  U.S.S.R., 
1929,  No.  300,  187— 193).— Chlorine  (0-05— 25  0%) 
in  bromides  may  be  determined  by  Berg’s  method, 
preferably  volumetrieally.  The  accuracy  of  Merck's 
method  is  0-3%.  Chemical  Abstracts. 

Determination  of  hydrogen  chloride  and  of 
silver  by  Mohr’s  method  and  tests  on  the  ac¬ 
curacy  of  the  determination  of  silver  in  mints 
by  Mohr’s  and  by  Volhard’s  method.  H.  Ruoss 
(Z.  anal.  Chem.,  1930,  81,  385— 389).— In  the  deter¬ 
mination  of  chloride  by  Mohr’s  method  exact  neu¬ 
trality  is  essential;  this  is  obtained  by  the  addition 
of  calcium  carbonate  in  slight  excess.  Using  2  drops 
of  5%  potassium  chromate  solution  as  indicator 
in  50  c.c.  of  solution  a  definite  colour  change  is 
obtained  with  0-4  c.c.  of  0-01Ar-silver  nitrate.  In  the 
determination  of  silver  by  Gay-Lussac’s  method  the 
end-point  may  be  more  rapidly  determined  by  adding 
the  usual  deficiency  of  sodium  chloride  solution  and 
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finishing  the  titration  with  thiocyanate  (1  e.c.= 
0-005  g.  Ag)  using  iron  alum  as  indicator,  or  by 
adding  an  excess  of  sodium  chloride,  neutralising  with 
calcium  chloride,  and  titrating  the  excess  by  Mohr’s 
method.  A.  R.  Powell. 

Bromo-iodometric  investigations.  III.  De¬ 
termination  of  iodate  and  bromate  present 
together.  J.  H.  van  her  Mkulen  (Chem.  Wcek- 
blad,  1930,  27,  578—579 ;  cf.  this  vol.,  1392).— Addi¬ 
tion  of  hydrobromic  acid  followed  by  potassium 
hydrogen  carbonate  leaves  the  iodate  unchanged,  form¬ 
ing  from  the  bromate  potassium  hypobromitc,  which 
may  be  reduced  by  addition  of  excess  of  carbamide, 
hydrogen  peroxide,  formate,  or  oxalate;  the  un¬ 
changed  iodate  is  then  determined  iodometrically. 
By  subtracting  the  iodine  value  of  the  iodate  from 
the  total  value  of  the  iodate  and  bromate  together, 
the  amount  of  bromate  present  is  calculated. 

S.  I.  Levy. 

Micro-iodometry.  R.  W.  Tkiss  (Z.  anal.  Chem., 
1930,  82,  11G — 122).— In  the  micro-titration  with 
iodine  of  thiosulphate  or  a  mixed  solution  of  arsenious 
acid,  bromine,  and  sodium  hydrogen  carbonate,  the 
maximum  precision  is  attained  by  using  a  0002Ar- 
iodino  solution,  provided  that  sufficient  potassium 
iodide  is  present  (cf.  Geilmann  and  Holtje,  A.,  1927, 
1159).  R.  Cijtiiill. 

Volumetric  determination  of  fluorine.  A. 
Kurtbnacker  and  W.  Jurenka  (Z.  anal.  Chem., 
1930,  82,  210 — 217). — The  solution  is  neutralised  to 
phenolphthalein,  saturated  with  sodium  chloride,  and 
titrated  with  aluminium  chloride  at  70 — 80°,  using 
methyl-red  as  indicator ;  during  the  titration  the 
fluorine  is  precipitated  as  Na3ALFG.  Equally  good 
results  are  obtained  by  titrating  the  neutral  fluoride 
solution  with  cerous  nitrate  at  S0°,  cerous  fluoride 
being  precipitated.  On  treating  a  neutral  fluoride 
solution  with  boric  acid  the  fluorine  is  converted  into 
fluoborate  tljus :  4F'+B(OH)3=BF4'+30H' ;  tho 
solution  is  treated  with  10 — 20  g.  of  potassium  chloride 
and  with  an  equal  volume  of  alcohol  and  tho  free 
alkali  titrated  with  sulphuric  acid,  using  methyl- 
orange  as  indicator.  A.  R.  Powell. 

Effect  of  iron  on  the  accuracy  of  the  determin¬ 
ation  of  dissolved  oxygen  [in  water]  by  Winkler’s 
method,  O.  M.  Urbain  and  J.  iST.  Miller. — See  B., 
1930, 1094. 

Radiometric  micro  analysis.  Sulphide  deter¬ 
mination  and  oxidimetry.  R.  Ehrenbero  (Mikro- 
ehem.,  Emich  Festschr.,  1930, 120 — 124). — The  radio- 
metric  determination  of  sulphides  by  precipitation  as 
lead  sulphide,  and  the  application  of  the  method  to 
the  determination  of  other  metals  of  the  hydrogen 
sulphide  and  ammonium  sulphide  groups,  are  de¬ 
scribed.  The  method  may  be  adapted  also  for  tho 
determination  of  free  iodine,  permanganate,  feme 
iron,  and  copper ;  it  is  simpler  and  more  rapid  than 
the  precipitation  of  residual  oxalate,  and  if  conducted 
in  acetic  acid  solution  the  liberated  sulphur  is  without 
influence  on  the  radiometric  determination.  For  the 
iodine  and  copper  determinations  the  activity  curves 
are  approximately  linear,  but  with  permanganate  and 
iron  the  relative  activity  decrease  diminishes  at  low 


concentrations,  and  calibration  curves  must  therefore 
be  obtained  for  the  relevant  concentration  range. 

H.  F.  Gillbe. 

Determination  of  sulphate  ion  in  the  presence 
of  lead  in  hydrochloric  acid  solution.  B.  Tezak 
(Arhiv  Hcmiju,  1930,  4,  7S — S6). — The  solution,  of 
volume  not  greater  than  50  c.c.,  and  containing 
0-1 — 0-3  g.  of  lead  and  Orl — 0-2  g.  of  sulphate  ion,  is 
acidified  with  10  c.c.  of  concentrated  hydrocliloric 
acid,  and  heated  to  boiling,  when  25  c.c.  of  hot  2-5% 
barium  chloride  solution  are  added,  and  the  mixture 
is  diluted  to  180  c.c.,  after  which  it  is  kept  for  5  hrs. 
at  100°.  Tho  precipitate  of  barium  sulphate  is  washed, 
collected,  ignited,  and  weighed.  R.  Truszkowski, 

Application  of  the  dilution  method  to  micro¬ 
analysis.  J.  B.  Niederl,  O.  R.  Trautz,  and  W.  J. 
Saschek  (Mikrochem.,  Emich  Festschr.,  1930,  219— 
232).— By  employing  a  1%  solution  in,  e.g.,  carbon 
tetrachloride  of  the  material  to  be  analysed,  Pregl’s, 
Dubsky’s,  or  any  similar  method  for  the  determin¬ 
ation  of  nitrogen  may  be  conducted  without  tho  use 
of  a  micro-balance.  The  arrangement  of  apparatus 
described  involves  the  use  of  a  gasometer  between 
the  carbon  dioxide  generator  and  the  combustion 
tube,  and  permits  the  renewal  and  removal  of  the 
generator  acid  without  admission  of  air ;  a  standard 
quantity  of  carbon  dioxide  of  known  purity  may 
thus  be  used  for  each  combustion.  H.  F.  Gillbe. 

Systematic  investigation  of  the  reaction  of 
diphenylbenzidine  in  sulphuric  acid  with  nitric 
acid  in  the  presence  of  chlorides.  Comparison 
with  the  diphenylamine  reaction.  H.  Riehm 
(Z.  anal.  Chem.,  1930,  81,  439 — 447). — -The  reaction 
of  nitric  acid  with  diphenylbenzidine  follows  a  course 
exactly  similar  to  that  between  nitric  acid  and 
diphenylamine,  but  the  colour  produced  is  about  twice 
as  intense  and  is  much  more  affected  by  an  excess  of 
diphenylbenzidine  (cf.  B.,  1930,  1149). 

A.  R.  Powell. 

Potentiometric  study  of  the  reaction  between 
sodium  ferrocyanide  and  nitrite.  J.  V.  11om6n 
(Anal.  Fis.  Quim.,  1930,  28,  1045 — 1049). — The  re¬ 
action  Na4Fc(CN)0+Na3STO24-H2SO4=Na3Fe(CM  ),+ 
Na2S04+H20+NG  in  dilute  (0-3.il/)  solution  proceeds 
quantitatively  and  may  be  employed  for  the  potentio¬ 
metric  determination  of  cither  the  nitrite  or  the  ferro¬ 
cyanide  ion,  a  very  sharp  break  being  obtained. 

H.  F.  Gillbe. 

Reagent  capillaries  and  their  application  to  the 
detection  of  nitrate  and  nitrite.  F.  L.  Hahn 
(Mikrochem.,  Emich  Festschr.,  1930,  143 — 147). — 
Capillary  tubes  5 — 6  mm.xl — 2  mm.  are  recom¬ 
mended  for  the  storage  of  reagents  such  as  diphenyl¬ 
amine  which  are  unstable  in  solution.  The  diphenyl¬ 
amine  solution  may  be  prepared  by  mixing  1  part  of 
the  solid  and  20  parts  of  sodium  chloride,  and  adding 
to  20  mg.  of  the  mixture  1  c.c.  of  water  and  2  c.c.  of 
concentrated  sulphuric  acid ;  when  tho  evolution  of 
gas  has  subsided  the  reagent  is  ready  for  use,  and 
may  be  kept  for  a  long  period  without  becoming 
coloured.  The  2  :  4-diamino-6-hydroxypyrimidine  re¬ 
action  may  be  applied  to  the  micro-detection  of  nitrite, 
the  limiting  concentration  being  about  10*5  g.  per  c-c- 
H.  F.  Gillbe. 
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Separation  of  phosphoric  acid  as  bismuth 
phosphate  in  quantitative  analysis.  A.  Kesans 
{Latvij.  Univ.  Itaksti,  1929,  1,  G5—12G).— The  deter¬ 
mination  of  phosphoric  acid  by  precipitation  as 
bismuth  phosphate,  BiP04,  in  the  presence  of  tlio 
following  cations,  lias  been  investigated  :  sodium, 
potassium,  magnesium,  calcium,  strontium,  barium, 
zinc,  manganese,  cobalt,  nickel,  aluminium,  chromium, 
and  iron.  Although  the  solubility  of  bismuth  phos¬ 
phate  in  dilute  nitric  acid  solution  is  fairly  high,  by 
using  excess  of  solid  bismuth  oxynitrate,  BiON03, 
phosphoric  acid  can  be  precipitated  until  not  more 
than  0-1  nig.  P205  remains  in  100  c.c.  of  solution. 
In  low  initial  concentrations  of  phosphoric  acid  (less 
than  20  mg.  P205  per  100  c.c.)  separation  takes  place 
either  very  slowly  or  not  at  all,  unless  freshly  pre¬ 
cipitated  bismuth  phosphate  is  added.  Precipitation 
takes  place  in  two  stages.  The  main  precipitation  is 
carried  out  in  a  small  quantity  of  hot  or  cold  2JV-  to  5iV- 
nitric  acid ;  the  exact  conditions  depend  on  the  nature 
of  the  cations  present.  The  reagent  is  added  a  little 
at  a  time  and  the  solution  vigorously  shaken.  The 
solution  is  then  diluted  with  hot  or  cold  water  until 
the  concentration  of  nitric  acid  is  0-5iV  and  the  solu¬ 
tion  is  warmed  for  6 — 8  hrs.  on  a  water-bath,  cooled, 
and  left  until  next  day.  The  particular  conditions 
to  be  observed  in  the  presence  of  different  cations 
are  given.  Exceptional  precautions  are  necessary  in 
the  presence  of  iron.  M.  S.  Burr. 

Determination  of  boron  in  natural  waters  and 
plant  materials.  Modification  of  the  Chapin 
method.  L.  V.  Wilcox  (Ind.  Eng.  Chem.  [Anal.], 
1930,  2,  358 — 3G1). — Chapin’s  method  has  been  im¬ 
proved  by  the  employment  of  copper  flasks  and 
beakers  for  concentration  of  the  sample  and  for 
separation  of  the  methyl  alcohol  from  the  alkaline 
distillate,  and  of  hard  (Kavalicr)  glass  vessels  for  the 
hot  alkaline  solutions;  methyl-red  is  preferable  to 
p-nitrophenol  as  indicator  for  the  titration.  No  boric 
acid  is  lost  during  tho  process  of  boiling  to  remove 
carbon  dioxide.  During  the  distillation  of  the  methyl 
borate  it  is  unnecessary  to  collect  more  than  200  c.c. 
of  distillate,  as  98-5%  of  the  boron  is  recovered  in 
the  first  150  c.c.  The  method  is  quantitative  when 
applied  to  pure  compounds  of  boron  containing  not 
more  than  5  mg.  of  the  clement,  and  by  addition  of 
boron  to  a  natural  water  90 — 95%  of  the  total  boron 
may  be  recovered.  The  analytical  error  for  deter¬ 
minations  of  boron  in  water  is  of  the  order  of  0-1 
in  10G.  H.  F.  Gillbe. 

Volumetric  determination  of  small  quantities 
of  carbon  dioxide.  J.  Lindner  and  F.  Hernler 
(Mikrochem.,  Emich  Festschr.,  1930,  191 — -196).— A 
vessel  suitable  for  the  absorption  of  small  quantities 
of  carbon  dioxide  by  barium  hydroxide  solution  is 
described,  together  with  details  of  the  determination  of 
carbon  dioxide  by  titration  of  the  excess  of  hydroxide 
with  O  OoA-acid  and  phenolphthalein.  Quantities  of 
from  0-1  to  1-0  mg.  may  be  determined  with  a  mean 
error  of  2-0— 0-2%.  H.  F.  Gillbe. 

Helium.  VII.  Microanalysis  of  helium-neon 
mixtures.  F.  Paneth  and  W.  D.  Urry  (Mikrochem., 
Emich  Festschr.,  1930,  233— 240).— By  employing  a 
heated,  wire  manometer  and  a  compensating  mano¬ 


meter  as  two  arms  of  a  Wheatstone  bridge  the 
composition  of  hclium-ncon  mixtures  may  be  deter¬ 
mined  at  pressures  down  to  G  x  10°  mm.  with  an 
accuracy  of  2%.  The  galvanometer  deflexion  bears 
a  linear  relationship  both  to  tho  total  pressure  and  to 
tho  percentage  of  helium  in  the  mixture  at  constant 
pressure,  and  it  is  therefore  sufficient  to  determine 
the  deflexions  with  pure  helium,  pure  neon,  and  with 
the  mixture.  H.  F.  Gillbe. 

Determination  of  rubidium  and  caesium  with 
potassium  chloroplatinate  solution  ;  specific 
reaction  for  caesium.  H.  Gravestein  (Mikro¬ 
chem.,  Eruieh  Festschr.,  1930,  135—142). — Tho  types 
of  crystalline  precipitate  produced  with  chloroplatinic 
acid  or  with  potassium  chloroplatinate  and  potassium, 
rubidium,  and  caesium  salts  are  described  with  special 
reference  to  the  size  of  crystal  developed  under 
different  conditions  of  concentration.  It  is  possible 
with  a  saturated  solution  of  potassium  chloroplatinate 
to  detect  rubidium  and  caesium,  and  to  differentiate 
between  these  metals  and  potassium,  but  not  between 
one  another.  A  solution  of  5  g.  of  silver  nitrate  and 
20  g.  of  sodium  iodide  in  20  c.c.  of  water  is  a  specific 
reagent  for  caesium  salts,  with  which  it  gives,  in 
presence  of  alcohol,  a  faintly  yellow  precipitate 
resembling  in  form  precipitated  lead  chloride ;  1%  of 
caesium  chloride  in  rubidium  chloride  may  thus  be 
detected.  Potassium,  rubidium,  or  lithium  does  not 
give  a  similar  precipitate,  but  on  dilution  tho  reagent 
is  liable  to  deposit  silver  iodide,  which  should  bo 
redissolved  by  addition  of  sodium  iodide. 

H.  F.  Gillbe. 

Iodometric  determination  of  small  quantities 
of  silver,  especially  in  presence  of  chlorides, 
bromides,  and  cyanides.  E.  Sohulek  (Mikro¬ 
chem.,  Emich  Festschr.,  1930,  260 — 267). — To  30  c.c. 
of  a  neutral  solution  containing  0-25—5  mg.  of  silver 
is  added  sufficient  2%  potassium  cyanide  solution  to 
redissolve  the  precipitate  at  first  formed,  and  the 
excess  of  cyanide  is  destroyed  by  formaldehyde.  The 
solution  is  acidified  with  5  c.c.  of  20%  phosphoric 
acid,  without  allowing  the  silver  cyanide  to  coagulate, 
and  treated  with  bromine  water  until  a  permanently 
yellow  solution  is  obtained ;  after  10  min.  tho  excess 
of  bromine  is  removed  by  addition  of  phenol  solution, 
and  the  cyanogen  bromide  is  determined  by  adding 
potassium  iodide  and  titrating  with  0-0LV-sodium 
thiosulphate.  Bromides  and  iodides  do  not  interfere. 
The  method  may  be  applied  to  the  determination  of 
silver  chloride  in  a  mixture  by  extraction  of  the 
silver  with  2%  potassium  cyanide  solution,  and  of 
silver  in  organic  mixtures  by  heating  with  sulphuric 
acid  and  hydrogen  peroxide  until  a  clear,  colourless 
solution  is  obtained,  and  cooling  and  neutralising 
with  sodium  hydroxide  using  tliymolphthalein  as 
indicator;  combustion  of  the  organic  matter  with 
subsequent  dissolution  of  the  silver  leads  to  low  results. 

H.  F.  Gillbe. 

Micro-determination  of  calcium.  M.  Mohsse- 
ron  (Bull.  Soc.  Chim.  biol.,  1930,  12,  1014 — 1021). — 
The  calcium  is  precipitated  by  potassium  nickelinitrite 
as  K.,CaNi(N02)G,  the  precipitate  after  being  washed 
with  dilute  acetone  and  with  a  mixture  of  alcohol  and 
ether  is  reduced  in  dilute  sodium  hydroxide  solution 
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with  aluminium  powder  in  presence  of  a  small  quan¬ 
tity  of  zinc  powder,  and  the  ammonia  formed  is 
carried  over  in  a  current  of  steam,  collected  in  dilute 
sulphuric  acid,  and  titrated.  W.  0.  Kermack. 

Separation  of  barium  from  lead  sulphate  by 
means  of  ammonium  acetate.  I.  Majdel  (Arhiv 
Hemiju,  1930,  4,  76 — 78). — Lead  sulphate  cannot  be 
separated  from  barium  sulphate  by  extraction  with 
ammonium  acetate  solution,  owing  to  the  presence  of 
the  insoluble  double  sulphate,  BaS04,PbS04.  The 
proportion  of  lead  present  as  double  compound  rises 
with  increase  in  the  proportion  of  barium  to  lead  in 
the  precipitate ;  when  Ba :  Pb  is  7  :  1  or  more,  lead 
is  present  exclusively  as  double  compound.  Separ¬ 
ation  can  be  effected  by  the  use  of  hydrogen  sulphide. 

R.  Trtjszkowskt. 

Volumetric  determination  of  barium  by  direct 
titration  with  potassium  chromate.  S.  Bala- 
chovski  (Z.  anal.  Chem.,  1930,  82,  206 — 210). — The 
method  is  based  on  the  fact  that  potassium  chromate 
reacts  alkaline  to  bromothymol-blue  and  phenol-red, 
so  that  when  a  neutral  solution  of  barium  salt  is 
titrated  with  potassium  chromate  in  the  presence  of 
one  of  these  indicators  the  end-point  is  marked  by 
a  characteristic  colour  change.  Good  results  are 
obtained  on  a  microchemical  scale,  using  1 — 2  c.c.  of 
barium  solution  and  0-04 — lA7-potassium  chromate 
in  a  special  micro-burette  provided  with  a  three-way 
stopcock  above  the  usual  stopcock  so  that  the  burette 
can  be  filled  from  the  bottom  from  a  tubular  reservoir 
parallel  to  the  burette.  A.  R.  Powell. 

Applications  of  hexamethylenetetramine,  am¬ 
monia,  and  hydrazine  as  micro -chemical  re¬ 
agents.  P.  RAy  and  P.  B.  Sarkar  (Mikrochem., 
Emich  Festschr.,  1930,  243 — 253). — Hexamethylene¬ 
tetramine  in  presence  of  ferro-  or  fcm-cyanide  or  of 
nitroprussidc  yields  with  magnesium  salts  well-defined 
crystalline  precipitates,  the  sensitivity  being  0-0005 — 
0-008  microgram ;  calcium  and  lithium  may  be  de¬ 
tected  by  the  same  reagents,  but  the  sensitivity  for 
lithium  is  only  0  065  microgram.  Molybdenum  (0-065 
microgram )  in  sulphuric  acid  solution  yields  with  hexa¬ 
methylenetetramine  characteristic  white  needles.  Sil¬ 
ver  (0-065),  manganese  (0-02),  nickel  (0-15),  and  cobalt 
(0-02  microgram)  yield  with  sodium  dithionate  and 
hexamethylenetetramine  characteristic  white  or 
coloured  crystals.  From  a  solution  of  copper  thio¬ 
cyanate  gaseous  ammonia  causes  the  separation  of  blue 
needles  of  composition  Cu(SCN),,2NH3,  the  limit  of 
sensitivity  being  0-065  microgram  of  copper ;  zinc  and 
cadmium  yield  with  ammonium  thiocyanate  and 
hydrazine  colourless  crystals  of  M(SCN)2,2N2H4,  the 
sensitivity  limits  being  0-15  and  0-065  microgram, 
respectively.  H.  F.  Gillbe. 

Colour  reactions  for  magnesium.  I.  M.  Kolt- 
hoff  (Mikrochem.,  Emich  Festschr.,  1930,  180 — 190). 
— Titan-,  Clayton-,  and  brilliant-yellow  are  delicate 
reagents  for  magnesium,  with  which  in  alkaline  solu¬ 
tion  they  give  a  red  coloration ;  the  sensitivity  with 
Titan-yellow  is  about  0-2  mg.  per  litre,  and  the  colour 
is  intensified  by  small  quantities  of  calcium  salts.  A 
mixture  of  magnesium  chloride  with  Titan-yellow 
provides  a  sensitive  indicator,  there  being  a  sharp 
colour  change  over  the  range  2-5 — 3;  the  sensi¬ 


tivity  increases  with  the  magnesium  concentration. 
Nickel  and  cobalt  give  a  similar  coloration,  which 
does  not  develop  in  presence  of  potassium  cyanide, 
and  manganese  also  interferes ;  for  maximum  sensi¬ 
tivity  it  is  best  to  remove  all  three  metals  as  sulphide. 
Beryllium  does  not  interfere  except  to  reduce  the  sensi¬ 
tivity.  1:2:5:  8-Tetrahydroxyanthraquinone  yields 
with  magnesium  salts  a  blue  colour,  but  the  reaction 
is  not  very  specific.  2  :-4-Dihydroxybenzeneazo-p- 
nitrobenzene,  besides  being  a  fairly  specific  reagent 
for  magnesium,  is  a  useful  indicator  over  the  range 
10-8 — 13-0;  beryllium,  aluminium,  lanthanum, 
zinc,  cadmium,  cobalt,  and  nickel  all  interfere  to 
some  extent  with  the  detection  of  magnesium  by 
this  reagent  .  Congo-corinth  in  alkaline  solution  gives, 
in  presence  of  magnesium,  cobalt,  and  nickel,  a  bril¬ 
liant  violet  coloration.  Aniline -yellow  S  in  slightly 
acid  solution  (about  5)  yields  a  violet  colour  with 
a  number  of  metals,  but  is  especially  sensitive  to 
copper  (0-4  mg.  per  litre).  A  number  of  other  dyes 
has  been  investigated,  and  in  all  cases  cobalt  and 
nickel  give  the  same  reactions  as  magnesium. 

H.  F.  Gillbe. 

Gravimetric  microanalysis  of  beryllium  silic¬ 
ate  rocks.  A.  Benedetti-Pichler  and  F.  Schnei¬ 
der  (Mikrochem.,  Emich  Festschr., .  1930,  1 — 17).— 
Methods  available  for  the  determination  of  phosphate, 
aluminium,  iron,  beryllium,  and  magnesium  have  been 
critically  examined  with  the  view  of  establishing  a 
satisfactory  system  of  separation.  In  the  method 
proposed,  silica  is  removed  by  treating  the  mineral 
with  hydrofluoric  and  sulphuric  acids,  and  the  phos¬ 
phate  is  determined  by  the  ammonium  phospho- 
molybdate  method.  The  excess  of  molybdate  is 
removed  by  hydrogen  sulphide,  and  aluminium  and 
iron  are  precipitated  by  8-hydroxyquinoline,  the 
excess  of  the  reagent  being  destroyed  by  concentrated 
sulphuric  acid;  beryllium  and  aluminium  are  then 
determined  together  as  anhydrous  sulphate.  After 
dissolution  of  the  sulphate  the  beryllium  is  precipit¬ 
ated  as  hydroxide  by  blowing  a  current  of  air  con¬ 
taining  ammonia  against  the  surface  of  the  hot  solu¬ 
tion;  the  magnesium,  none  of  which  is  precipitated 
by  this  procedure,  is  finally  determined  by  precipit¬ 
ation  as  magnesium  ammonium  phosphate.  In  the 
determination  of  beryllium  as  sulphate  it  is  advisable 
to  moisten  the  residue,  after  evaporating  to  dryness, 
with  concentrated  sulphuric  acid,  to  evaporate  to  dry¬ 
ness  at  250°,  and  heat  at  320°  for  15  min.  in  a  current 
of  air ;  by  this  means  the  anhydrous  salt  is  obtained 
without  decomposition  to  basic  salt. 

H.  F.  Gillbe. 

Quantitative  precipitations  at  very  high  con¬ 
centrations.  II.  V.  Njegovan  and  V.  Mar- 
Janovic  (Z.  anal.  Chem.,  1930,  82,  154—161 ;  cf.  A., 
1928,  978). — The  precipitation  of  magnesium  ammon¬ 
ium  phosphate  has  been  studied,  using  very  concen¬ 
trated  solutions  with  the  view  of  obtaining  minute 
crystals  and  thus  minimising  the  error  due  to  internal 
adsorption.  As  a  result,  the  folio-wing  procedure  for 
the  determination  of  magnesium  has  been  worked 
out.  The  solution  of  magnesium  sulphate  or  chloride, 
containing  not  more  than  0-12 — 0-18  g.  of  magnesium, 
is  evaporated  to  dryness,  and  any  hydrochloric  or 
oxalic  acid  removed  by  warming  with  5  c.c.  of  con- 
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centrated  sulphuric  acid.  After  addition  of  the 
requisite  amount  of  a  cold  saturated  solution  of 
disodium  hydrogen  phosphate,  sufficient  of  a  mixture 
of  equal  volumes  of  concentrated  ammonia  solution 
and  0(3%  alcohol  to  make  the  solution  alkaline  is 
added  all  at  once.  By  diluting  with  150 — 200  c.c.  of 
water  and  warming  for  1  hr.  the  precipitate  is  caused 
to  become  coarser,  and  after  cooling  is  collected  in  a 
porcelain  filtering-crucible,  washed  with  2-5%  am¬ 
monia  solution,  and  dried  to  constant  weight  at  about 
850°.  R.  Cuthill. 

Determination  of  zinc  as  oxide,  silicate, 
ferrite,  sulphate,  and  sulphide.  V.  Tapel  and 
G.  Sille  (Z.  angow.  Chem.,  1930,  43,  948—951).— 
Zinc  silicate  can  be  separated  from  zinc  ferrite  and 
sulphide  by  stirring  the  mixture  in  boiling  6%  acetic 
acid.  The  zinc  silicate  is  decomposed  by  the  acid ; 
the  ferrite  and  sulphide  are  not  untouched,  but 
the  separation  is  sufficient  for  practical  purposes. 
Attempts  to  separate  zinc  ferrite  and  sulphide  by 
means  of  sulphuric  acid  or  aqueous  sodium  hydroxide 
were  not  sufficiently  effective,  but  directions  are  given 
for  their  separation  by  means  of  fused  sodium 
hydroxide.  Under  optimum  conditions,  this  converts 
zinc  ferrite  into  sodium  zincatc  and  ferric  oxide,  whilst 
zinc  sulphide  is  unchanged.  E.  S.  Hedges. 

Analytical  applications  of  reaction  of  am¬ 
monia  with  resorcinol  in  presence  of  cations. 
L.  Bey  (Bull.  Soc.  chirn.,  1930,  [iv],  47,  1192 — 
1193 ;  cf.  A.,  1929,  1064).— On  addition  of  a  5% 
ethereal  solution  of  resorcinol  to  an  aqueous  solution 
of  cadmium  chloride  containing  just  sufficient  ammonia 
to  keep  the  hydroxide  in  solution  a  transient  blue 
ring  soon  develops  at  the  surface  of  contact  of  the 
two  liquids,  this  reaction  being  obtained  with  con¬ 
centrations  of  the  chloride  as  low  as  0-0011%.  If 
copper  is  present  in  not  too  great  amount  it  may  be 
prevented  from  interfering  by  addition  of  potassium 
cyanide.  Stannic  tin  produces  a  blue  coloration  on 
addition  of  ammonia  and  2 — 3  c.c.  of  a  5%  aqueous 
solution  of  resorcinol,  this  test  being  applicable  even 
in  presence  of  a  considerable  excess  of  antimony. 
The  limit  of  sensitivity  is  represented  by  a  0-0015% 
solution  of  stannous  chloride  oxidised  with  bromine 
water.  R.  Cgthill. 

Titration  of  lead  by  means  of  a  thermionic 
titrometer.  R.  W.  Gelbacii  and  K.  G.  Compton 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  397— 398).— A 
device  employing  three  thermionic  valves,  by  means 
of  which  rapid  potentiometric  titration  of  lead  with 
potassium  chromate  solution  may  be  carried  out,  is 
described.  Calomel  and  platinum  electrodes  are  used 
and  are  connected  across  the  grid  and  filament  of  the 
first  valve ;  the  current  in  the  anode  circuit  of  the 
third  valve  is  adjusted  to  give  a  mid-point  reading 
on  a  sensitive  milliammeter,  and  the  equivalence  point 
is  that  at  which  the  deflexion  of  the  needle  becomes 
a  maximum.  A  sensitivity  of  1  milliamp.  for  120 
millivolts  change  of  potential  in  the  titration  cell 
may  readily  be  obtained,  whilst  for  null-point  deter¬ 
minations  the  sensitivity  may  be  increased  to  60 
microamp.  per  millivolt.  In  place  of  three  triodes 
one  tetrode  and  one  triode  may  be  employed. 

H.  F.  Gillbe. 


Titration  of  lead  salts.  R.  C.  Wiley,  P.  M. 
Ambrose,  and  A.  D.  Bowers  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  415 — 416). — The  neutral  solution, 
containing  lead  but  no  other  metals  yielding  insoluble 
molybdates,  is  neutralised  with  ammonia  solution, 
any  precipitated  lead  hydroxide  being  dissolved  by 
boiling  with  ammonium  nitrate  solution,  and  titrated 
while  hot  with  standard  ammonium  molybdate  solu¬ 
tion,  a  saturated  solution  of  pyrogallol  in  chloroform 
being  employed  as  an  external  indicator.  One  drop 
of  neutral  0-000005Ar-molybdate  solution  gives  with 
this  indicator  a  definite  brown  coloration,  but  in  acid 
solution  the  molybdate-ion  concentration  must  be 
not  less  than  0-002Ar  before  it  can  be  detected.  The 
indicator  is  not  influenced  by  the  precipitated  lead 
molybdate,  nor,  in  contrast  to  the  stannous  chloride- 
thiocyanate  indicator,  by  ammonium  salts ;  a  solution 
in  carbon  tetrachloride  serves  equally  well,  but  the 
aqueous  solution  is  only  one  tenth  as  sensitive. 

H.  F.  Gillbe. 

Sensitivity  of  chemical  reactions.  W.  Bott- 
ger  [with  (Frl.)  B.  M.  Schall]  (Mikrochem.,  Emich 
Festschr.,  1930,  29 — 38). — The  influence  of  the  total 
volume  of  solution  and  of  illumination  on  the  sensi¬ 
tivity  of  the  detection  of  certain  ions  by  precipitation 
reactions  has  been  investigated;  with  a  few  excep¬ 
tions  the  sensitivity  is  greatly  increased  if  the  reaction 
mixture  be  observed  under  strong  illumination.  With 
a  total  volume  of  10  c.c.  the  lead  ion  may  be  detected 
by  the  chromate  method  at  a  concentration  of  1  x 
IQ"6!!/  if  the  solution  is  observed  directly,  whereas 
under  illumination  a  concentration  of  1  x  lO^Jf  is 
sufficient  for  its  detection.  With  a  total  volume  of 
1  c.c.,  lead  at  1 X  10~9il/  concentration  may  be 
detected,  and  with  about  .0-2  c.c.  at  0-5  X  10~!,d/. 
Analogous  results  are  obtained  for  the  determination 
of  cobalt  by  means  of  nitroso-p-naphthol ;  the  mini¬ 
mum  concentration  falls  from  1  X  10'W  for  a  volume 
of  10  c.c.,  observed  ordinarily,  to  1  x  1 0~10Jf  for 
1  c.c.  observed  under  illumination.  The  nephelo¬ 
metric  method  is  thus  more  sensitive  than  the  spot 
method,  but  at  these  very  low  concentrations  cannot 
be  regarded  as  specific  and  should  be  employed  only 
for  quantitative  work.  An  apparatus  whereby  0-0(3 
microgram  of  boron  may  be  detected  by  the  boric- 
ester  flame  coloration  is  described.  H.  F.  Gillbe. 

Quantitative  separation  of  lead  and  bismuth. 
H.  Funk  and  J.  Weinzierl  (Z.  anal.  Chem.,  1930, 
81,  3S0 — 385). — Lead  may  be  precipitated  as  chrom¬ 
ate  free  from  bismuth  by  the  addition  of  potassium 
chromate  to  a  boiling  solution  of  the  metals  containing 
25  c.c.  of  glacial  acetic  acid  and  15  g.  of  sodium 
acetate  in  a  volume  of  150 — 200  c.c.  Bismuth  is 
recovered  from  the  filtrate,  after  destroying  the  excess 
of  chromate  with  alcohol  and  hydrochloric  acid,  by 
saturation  with  hydrogen  sulphide.  A.  R.  Powell. 

Micro-determination  of  thallium  and  lead. 
L.  Moser  and  W.  Reif  (Mikrochem.,  Emich  Festschr., 
1930,  215 — 218). — To  6 — 8  c.c.  of  the  solution  con¬ 
taining  thallium  are  added  a  few  drops  of  ammonia 
solution  and,  at  the  b.  p.,  an  excess  of  potassium 
chromate  solution ;  if  much  ammonium  salt  is  present 
a  little  alcohol  should  be  added  to  depress  the  solu¬ 
bility  of  the  thallous  chromate.  The  precipitate  is 
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washed  with  alcohol  and  dried  at  120°.  Lead  is  pre¬ 
cipitated  by  ammonium  phosphate  from  a  hot,  slightly 
alkaline  solution  containing  sulpliosalicylic  acid.  The 
precipitate  need  not  be  ignited,  but  should  be  washed 
with  ammonia  solution  and  dried  at  150°. 

H.  F.  Gillbe. 

Application  of  microcliemical  methods  to  the 
determination  of  traces  of  substances.  R.  Lucas 
and  F.  Grassner  [with  E.  Neukiroh]  (Mikrochem., 
Emich  Fcstschr.,  1930,  197 — 214). — The  microelectro¬ 
metric  method  of  Pregl  is  suitable  for  the  determin¬ 
ation  of  small  quantities  of  copper,  but  where  traces 
only  (1  microgram)  are  concerned,  the  cathodically 
deposited  metal  is  dissolved  in  nitric  acid  and  pre¬ 
cipitated  as  potassium  lead  copper  nitrite  by  evapor¬ 
ation  of  the  solution  with  lead  acetate  and  treatment 
of  the  residue  with  a  solution  of  potassium  nitrite, 
ammonium  acetate,  and  acetic  acid;  the  product  is 
compared  with  that  given  by  a  known  amount  of 
copper.  Quantities  of  lead  down  to  25  micrograms, 
even  at  very  high  dilutions,  may  be  determined  by  pre¬ 
cipitation  with  copper  as  sulphide,  dissolution  of  the 
precipitate  in  nitric  acid,  and  deposition’ as  lead  per¬ 
oxide  on  a  stationary  anode ;  the  precipitate  is  titrated 
with  potassium  iodide  and  O-OlW-sodium  thiosulphate. 
Traces  of  copper,  nickel,  and  iron,  simultaneously 
present  in  oils,  are  best  determined  by  electrolytic 
separation  of  the  copper,  precipitation  of  the  nickel 
with  diinethylglyoxime,  and  colorimetric  determin¬ 
ation  of  the  iron  with  thiocyanate.  Details  are  given 
of  the  determination  of  hydrogen  in  iron  by  titration 
of  the  hydrochloric  acid  evolved  from  phosphorus 
naphthyloxychloridc  by  the  action  of  the  gas  liberated 
by  the  heated  metal,  and  of  carbon  monoxide  by 
dissolution  of  the  metal  in  an  acid  copper  ammonium 
chloride  solution,  oxidation  of  the  evolved  gas  by 
iodine  pentoxide  at  130°,  and  titration  of  the  liberated 
iodine;  traces  of  metallic  carbonyls  in  air  may  be 
determined  by  a  modification  of  this  process.  By 
freezing  out  with  liquid  air  the  carbon  dioxide  pro¬ 
duced  by  combustion  and  measuring  the  pressure 
change  on  allowing  the  gas  to  re-evaporate  into  an 
evacuated  vessel  of  known  volume,  the  quantity  of 
organic  vapour  present  in  air  may  be  determined. 

II.  F. 1  Gillbe. 

Microelectrolytic  determination  of  copper  in 
organic  substances.  E.  Philippi  and  F.  Hernler 
(Mikrochem.,  Emich  Fcstschr.,  1930,  241 — 242). — 
Pregl’s  method  is  applicable  to  organic  substances 
after  ignition,  and  is  satisfactory  as  regards  accuracy, 
rapidity,  and  the  quantity  of  material  needed. 

H.  F.  Gillbe. 

“Direct-green  B,’’  a  very  sensitive  reagent 
for  detection  of  copper.  P.  Sisley  and  David 
(Bull.  Soc.  chim.,  1930,  [iv],  47,  1188— 1192).— As 
little  as  1  part  of  copper  in  10T  parts  of  aqueous 
solution  produces  a  reddish-violet  colour  when  a  0-1% 
solution  of  direct-green  B  is  added  and  the  mixture 
heated  on  a  boiling  water-bath.  The  solution  should 
be  at  pa  0—9,  and  colloids  and  salts  of  iron,  chromium, 
mercury,  and  silver  should  be  absent.  The  test  is 
most  satisfactory  when  the  ratio  of  dyo  to  copper  in 
the  mixture  is  about  10  :  1,  and  is  particularly  suitable 
for  the  detection  of  copper  in  distilled  water. 

R.  ClJTHILL. 


Applicability  of  chemical  reactions  to  micro- 
analysis.  I.  Colorimetric  micro-determinatioa 
of  metals  with  8-hydroxyquinoline.  [With  W. 
Wolker  and  E.  Skopp.]  II.  Detection  and 
determination  of  small  quantities  of  silicic  and 
selenious  acids  with  pyrrole.  [With  M.  Teitf.l- 
baubi.]  III.  Gravimetric  micro-determination 
of  copper  and  titanium  with  5  :  7-dibromo-8- 
hydroxy quinoline.  [With  H.  Kustenmacher.]  R. 
Bero  (Mikrochem.,  Emich  Festschr.,  1930,  18—22, 
23—26,  26 — 28). — I.  The  magnesium  is  precipitated 
with  8-hydroxyquinoline  in  presence  of  ammonium 
chloride ;  after  being  heated  for  10  min.  on  the  water- 
bath  the  precipitate  is  removed  by  centrifuging  and 
dissolved  in  AMiydrochloric  acid.  Sodium  hydroxide 
solution  and  a  special  reagent  are  added,  and  after 
heating  the  mixture  at  80°  for  30  min.  the  colour  is 
compared  with  that  given  by  a  known  amount  of 
magnesium.  The  reagent  is  prepared  by  dissolving 
100  g.  of  sodium  tungstate,  20  g.  of  phosphomolybdic 
acid,  and  50  c.c.  of  S5%  phosphoric  acid  in  water, 
boiling  for  2  hrs.,  and  diluting  to  1  litre.  The  method 
yields  good  results  in  presence  of  40  times  the  quantity 
of  calcium,  but  an  excess  of  8-hydroxyquinoline  must 
be  used  to  allow  for  the  formation  in  solution  of  the 
calcium  compound. 

II.  In  presence  of  selenious  acid  pyrrole  yields  a 
deep  blue  coloration ;  in  phosphoric  acid  solution  the 
sensitivity  is  about  1  in  500,000,  but  in  presence  of 
iron  this  is  increased  to  1  in  12  x  108.  To  the  selenious 
acid  solution  (1 — 2  c.c.)  is  added  1  c.c.  of  5%  ferric 
chloride  solution  and  the  volume  is  made  up  to  10  c.c. 
with  phosphoric  acid  (d  1-85);  5 — 10  drops  of  a  1% 
solution  of  pyrrole  in  alcohol  are  then  added.  If 
2  c.c.  of  S%  ammonium  molybdate  solution  and 
10  c.c.  of  1  :  1  sulphuric  acid  are  used  instead  of 
phosphoric  acid  the  sensitivity  is  about  1  in  30  X 108, 
but  the  reaction  is  less  specific.  The  second  method 
serves  also  for  the  detection  of  silica,  but  arsenious 
acid  interferes.  Both  selenious  and  silicic  acids  may 
be  determined  colorimetrically  by  the  pyrrole  reaction, 
but  the  colour  fades  rather  rapidly. 

III.  5  :  7-Dibromo-S-hydroxyquinoline  will  detect 
1  in  10®  of  copper  or  titanium  and  2  in  10°  of  iron. 
For  the  determination  a  0-i  %  solution  of  the  reagent  in 
acetone  is  added  to  the  slightly  acid  solution,  at  about 
50°,  containing  the  metal  and  about  30%  of  acetone; 
after  boiling  for  3—5  min.,  the  precipitate  is  removed 
and  washed  with  a  warm,  slightly  acid  30%  solution  of 
acetone,  and  dried  at  110—120°.  H.  F.  Gillbe. 

Poulsen  arc  as  a  means  of  detecting  traces 
of  impurities  in  metals.  H.  E.  Redeicer  and 
P.  A.  Leighton  (J.  Amer.  Chem.  Soc.,  1930,  52, 
4169 — 1170;  cf.  Stowell  and  Redeker,  A.,  1929, 1359). 
— With  the  non-oscillating  arc  in  hydrogen  the  spectra 
of  the  cathode  metals  (copper  and  sodium)  were 
revealed,  but  with  the  oscillating  circuit  these  spectra 
were  suppressed  and  spectra  due  to  traces  of  zinc, 
titanium  (0-005%),  and  aluminium  (0  0045%)  in  the 
cathode  became  greatly  accentuated.  A  gold-tipped 
copper  cathode  in  an  atmosphere  of  ammonia  gave 
somewhat  similar  results.  J.  G.  A.  Griffiths. 

Volumetric  determination  of  mercury.  0. 
Procke  (Coll.  Czech.  Chem.  Comm.,  1930,  2,  593— 
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60S). — Deniges'  cyanide  method  for  the  determination 
of  mercury  has  been  modified.  At  the  end-point  the 
complex  formed  is  not  Hg(CN),,2KCN,  as  assumed 
by  Deniges,  but  Hg(CN)a',  of  which  "the  dissociation 
constant  i==  [Hg(CN)2][CN,]/[Hg(CN)3']  is  3-0  X 10“* 
at  20°,  within  the  limits  of  concentration  of  the  iodide 
ions  from  2x  lO'2  to  10JA.  From  this  value  of  k  a 
theoretical  factor  f  has  been  derived  to  replace  the 
empirical  factor  of  Deniges ;  tabulated  values  of  f 
arc  given  for  a  range  of  volumes  of  silver  nitrate 
employed.  The  following  procedure  is  recommended : 
to  50  c.c.  of  a  solution  containing  not  more  than 
0-5  g.  of  mercury  are  added  a  slight  excess  of  10% 
ammonia  solution,  25  c.c.  of  0-2J/-potassium  cyanide 
solution,  and  1  c.c.  of  OTA-potassium  iodide  solution. 
The  solution  is  titrated  with  OTA- silver  nitrate  solu¬ 
tion  until  turbidity  appears,  and  is  then  diluted  to 
100  c.c.  and  titrated  further  until  opalescence  re¬ 
appears.  If  considerable  quantities  of  salts  are  pre¬ 
sent  the  solution  should  be  still  further  diluted,  as 
otherwise  the  end-point  may  be  rendered  less  distinct 
owing  to  flocculation  of  the  silver  iodide.  The  method 
is  not  recommended  for  the  analysis  of  cinnabar  or  of 
mercuric  cyanide.  H.  F.  Gillbe. 

Gravimetric  determination  of  aluminium  using 
hydrazine  carbonate.  A.  Jilek  and  J.  Lukas 
(Chem.  Listy,  1930,  24,  365 — 369). — The  solution  con¬ 
taining  0T— 0-2  g.  of  alumina  is  made  feebly  acid 
and  2 — 3  c.c.  of  50%  hydrazine  carbonate  are  added. 
The  mixture  is  heated  for  60  min.  at  100°,  filtered, 
and  the  precipitate  of  basic  aluminium  carbonate  is 
washed  with  hot  wrnter  or  with  hot  neutral  1% 
ammonium  nitrate  solution.  The  precipitate  is  cal¬ 
cined  to  constant  weight,  and  weighed  as  aluminium 
oxide.  R.  Truszkowski. 

Determination  of  manganese  in  cobalt  steels. 
P.  Kruger. — Sec  B.,  1930,  1069;  J.  Kassler. — See 
B.,  1930,  1071. 

Analytical  chemistry  of  rhenium.  I.  Deter¬ 
mination  of  soluble  per-rhenates  by  means  of 
nitron.  W.  Geilmann  and  A.  Voigt  (Z.  anorg. 
Chem.,  1930, 193,  311 — 315)! — -The  solubility  of  nitron 
per-rhenate  in  wrnter  at  0°  is  0-01S  g.  per  100  c.c., 
and  practically  zero  in  a  0-3%  solution  of  nitron 
acetate.  A  procedure  for  determining  soluble  per- 
rhenates  by  means  of  nitron  acetate  is  described  and 
examples  of  the  method  arc  given  in  which  the 
maximum  error  was  0-2  mg.  Re.  F.  L.  Usher. 

Hydroxylamine  as  a  precipitation  agent. 
J.  C.  Roldan  (Anal.  Fis.  Quim.,  1930,  28,  1080 — 
10S3). — Addition  of  hydroxylamine  to  neutral  solu¬ 
tions  of  iron,  nickel,  cobalt,  aluminium,  or  zinc  salts 
yields  precipitates  which  arc  apparently  identical  with 
those  produced  by  ammonia,  and  may  result  from 
decomposition  of  the  hydroxylamine :  precipitates  are 
not  formed  with  silver,  gold,  and  manganese  salts. 
Platinum  yields  a  crystalline  precipitate  similar  to 
that  obtained  by  boiling  a  dilute  chloroplatinic  acid 
solution  with  hydroxylamine.  With  copper  salts  a 
copious  gelatinous  green  precipitate  is  formed ;  when 
kept  it  becomes  white  and  crystalline,  but  the  pre¬ 
cipitation  is  not  complete.  Chromium  salts  give  a 
similar  result.  On  addition  of  hydroxylamine  to  a 


colloidal  solution  of  copper  ferrocyanide  a  reddish - 
violet  substance  which  exhibits  green  fluorescence  in 
diffused  light  and  blue  fluorescence  in  sunlight  is 
produced.  Cadmium  salts  yield  slowly  a  white  crys¬ 
talline  precipitate  different  from  that  obtained  with 
ammonia.  H.  F.  Gillbe. 

Quantitative  analysis  of  steels  by  spectrum 
analysis.  F.  Twyman  and  A.  A.  Fitch. — See  B., 
1939,  1032. 

Sensitive  colour  reactions  for  cobalt.  E. 
Eegriwe  (Z.  anal.  Chem.,  1930,  82,  150 — 154).— -As 
little  as  0-0003  mg.  of  cobalt  in  1  c.c.  of  neutral 
solution  causes  a  violet  coloration  on  adding  to  1 
drop  5 — 10  drops  of  a  0  02%  aqueous  solution  of 
eriochrome-blue-black  B  (G)  and  1  drop  of  a  solution 
of  3-5  g.  of  sodium  nitrite  in  100  c.c.  of  water  and 
acidifying  with  acetic  acid.  In  presence  of  nickel 
the  colour  appears  only  after  a  little  time,  and  copper, 
vanadium,  and  tungsten  also  produce  violet  color¬ 
ations.  Under  similar  conditions  eriochrome-red  B 
(G)  gives  a  permanent  orange-red  colour,  the  mini¬ 
mum  amount  of  cobalt  required  being  0  0001  mg. 
Chromium  salts  and  vanadates  produce  similar  color¬ 
ations,  which  arc,  however,  transient.  In  detecting 
cobalt  in  presence  of  a  large  amount  of  nickel  the 
solution  is  boiled  after  addition  of  concentrated  sodium 
hydroxide  solution  and  glycerol,  and  under  these  con¬ 
ditions  the  cobalt  remains  in  solution  (cf.  Donath, 
A.,  1901,  ii,  389)  and  may  be  detected  in  the  neutral¬ 
ised  filtrate  by  the  above  tests;  R.  Cuthill. 

Determination  of  chromium  in  special  steels. 
P.  Klinger. — Sec  B.,  1930,  1069. 

Detection  of  traces.  F.  Feigl  (Mikrochem., 
Kmich  Festschr.,  1930, 125 — 134). — Traces  (1  in  6000) 
of  chromate  may  be  detected  by  acidifying  the 
solution  with  sulphuric  acid,  reducing  the  permangan¬ 
ate  with  a  crystal  of  sodium  azide,  and  adding  an 
alcoholic  solution  of  diphenylearbazide  to  the  colour¬ 
less  solution;  a  violet  to  red  coloration  indicates 
chromate.  Traces  of  nickel  in  cobalt  salt  solutions 
may  be  detected  by  adding  just  enough  potassium 
cyanide  solution  to  dissolve  tho  precipitate  first 
formed,  oxidising  with  hydrogen  peroxide,  and  adding 
dimethylglyoxime:  after  evaporation  to  a  syrup 
formaldehyde  is  added,  and  on  shaking  with  ether  a 
red  precipitate  at  the  interface  indicates  the  presence 
of  nickel.  The  reaction  depends  on  the  stability  of 
potassium  cobalticyanide  towards  dimethylglyoxime 
and  formaldehyde,  but  as  in  presence  of  excess  of 
potassium  cyanide  the  nickel-ion  concentration  is 
reduced  and  the  test  is  rendered  less  sensitive,  the 
cyanide  must  be  destroyed  by  formaldehyde.  By 
adaptation  of  this  method  cobalt  salts  absolutely 
free  from  nickel  may  be  prepared.  Traces  of  hydro¬ 
gen  sulphide  in  water  may  be  removed  by  shaking 
with  mercury,  and  the  presence  of  sulphur  may  be 
demonstrated  by  the  evolution  of  nitrogen  when  the 
mercury  is  covered  with  an  acidified  solution  of 
sodium  azide  and  iodine ;  .0-05  microgram  of  hydrogen 
sulphide  in  10  c.c.  of  water  may.  thus  be  detected.  A 
similar  process  may  be  employed  to  detect  free  sulphur 
in  carbon  disulphide,  but  the  mercury  must  be 
heated  on  the  water- bath  to  ensure  removal  of  carbon 


1548 


BRITISH  CHEMICAL  ABSTRACTS. - A. 


disulphide,  which  also  catalyses  the  azide-iodine 
reaction.  If  the  carbon  disulphide  is  evaporated  to 
dryness  and  the  residue  is  treated  with  sodium 
sulphite  solution,  free  sulphur,  if  present,  forms 
sodium  thiosulphate,  which  also  may  be  detected  by 
the  azide-iodine  reaction;  this  method  is,  however, 
much  less  sensitive  than  that  employing  mercury. 

H.  F.  Gillbe. 

Permanganometric  determination  of  molyb¬ 
denum.  T.  Doring  (Z.  anal.  Chem.,  1930,  82, 
193 — 206). — Accurate  results  for  molybdenum  arc 
obtained  by  the  methods  of  Kassler  (A.,  1929,  165) 
and  Reissaus  (Metall  u.  Erz,  1924,  21,  118),  but  each 
method  requires  rather  careful  manipulation.  The 
latter  method  has  been  modified  by  collecting  the 
reduced  molybdenum  solution  from  the  Jones  reductor 
directly  in  an  excess  of  ferric  alum  solution  containing 
sulphuric  and  phosphoric  acids  and  titrating  the 
resulting  ferrous  salt  with  permanganate ;  this 
procedure  avoids  the  inconvenience  of  filling  the 
apparatus  with  carbon  dioxide  and  gives  good  results 
with  0-0025 — 0-33  g.  of  molybdenum. 

A.  R.  Powell. 

Volumetric  determination  of  the  rarer  metals 
by  visual  conductivity  titration.  E.  Rother  and 
G.  Jander  (Z.  angew.  Chem.,  1930,  43,  930 — 933). — 
Conductometric  titration  methods  of  determining 
molybdenum,  tungsten,  and  thallium  are  shown  to 
be  not  less  exact  and  much  more  rapid  than  gravi¬ 
metric  methods.  The  molybdenum  is  titrated  in  the 
form  of  sodium  molybdate  against  lead  acetate. 
The  determination  of  tungsten  by  titration  of  sodium 
tungstate  with  lead  nitrate  is  much  more  accurate 
than  any  gravimetric  method  in  use  for  this  purpose. 
Thallium  is  determined  by  titration  of  thallous 
sulphate  with  sodium  chromate.  J.  W.  Smith. 

Luminescence  test  for  tin.  F.  L.  Hahn  (Z. 
anal.  Chem.,  1930,  82,  113 — 114). — Evidence  is 
adduced  to  show  that  it  is  very  unlikely  that  tin 
hydride  is  formed  in  the  above  reaction  (ef.  Meissner, 
this  vol.,  882).  R.  Cuthill. 

Gravimetric  determination  of  vanadium  in 
high-speed  steel.  S.  Cinberg. — See  B.,  1930, 1069. 

Micro-balance  with  proportional  swings  and 
damped  oscillations.  J.  Donau  (Mikrochem., 
Emich  Festschr.,  1930, 39 — 42). — A  new  type  of  micro¬ 
balance,  in  which  the  oscillations  are  air-damped, 
can  be  adjusted  to  give  practically  uniform  sensitivity 
over  the  whole  range  of  deflexions  and  at  varying  loads. 
Correction  curves  are  unnecessary.  The  balance  may 
be  adjusted  to  give  a  movement  of  1  division  per 
0-05  mg.,  and  may  be  loaded  up  to  500  mg. 

H.  F.  Gillbe. 

Use  of  filter  pencils.  E.  S.  von  Bergkampf 
(Mikrochem.,  Emich  Festschr.,  1930,  268 — 274). — 
Filter  pencils  made  of  tightly-rolled  ashless  filter-paper 
placed  in  a  glass  tube  serve  for  the  separation  of 
precipitates  such  as  silica  which  have  to  be  further 
treated  after  ignition.  H.  F.  Gillbe. 

Sublimation  apparatus,  using  sintered  glass. 
A.  Soltys  (Mikrochem.,  Emich  Festschr.,  1930, 
275 — 279). — An  apparatus  is  described  wherein 
saturation  of  the  current  of  air  by  the  vapour  of  the 
subliming  substance  is  ensured  by  spreading  the 


material  on  a  plate  of  sintered  glass ;  the  maximum 
sublimation  velocity  at  any  given  temperature  is 
thus  obtained.  The  plate  is  fused  into  a  glass  tube, 
which  is  fitted  at  the  lower  end  with  a  water-cooled 
tube  for  condensing  the  vapour  and  at  the  upper  end 
with  a  capillary  for  the  admission  of  the  air  current. 

H.  F.  Gillbe. 

Instrument  for  measuring  and  recording  the 
concentration  of  hydrogen  and  other  ions.  P. 
WuLFFand  W.  Kordatzki. — See  B.,  1930, 1077. 

Apparatus  for  determining  aboard  ship  the 
salinity  of  sea-water  by  the  electrical  conductivity 
method.  F.  Wenner,  E.  H.  Smith,  and  F.  M. 
Soule  (Bur.  Stand.  J.  Res.,  1930,  5,  711—732). 

Simple  aqueous  electrode.  C.  P.  Heinlbix 
(Science,  1930,  72,  16 — 17). — An  electrode  suitable 
for  laboratory  use  with  high-frequency  E.M.F.  is 
described.  L.  S.  Theobald. 

Dark-field  microscopy  with  many-sided  illu¬ 
mination.  C.  SriERER  (Kolloid-Z.,  1930,  53,  88— 
90). — The  advantages  of  a  method  of  ultramicroscopy 
previously  described  (ibid.,  51,  162)  are  pointed  out. 

E.  S.  Hedges. 

Impervious  tubes  of  pure  alumina.  F.  Adcock 
and  D.  Turner  (J.  Sci.  Instr.,  1930,  7,  327).— Tubes 
are  made  by  extrusion  through  dies,  and  fired  at  about 
1900°  in  a  carbon  resistance  furnace,  being  supported 
by  packing  with  powdered  alumina.  They  are  then 
glazed  by  careful  heating  with  an  oxyhydrogen  flame, 
and  are  practically  impervious  to  gases  at  the  ordinary 
temperature.  ”  C.  W.  Gibby. 

Visual  spectrophotometer.  H.  Buckley  and 
F.  J.  C.  Brookes  (J.  Sci.  Instr.,  1930,  7,  305 — 317).— 
A  detailed  account  of  the  construction  of  a  visual 
spectrophotometer  is  given.  The  guiding  principles 
are  that-  (1)  the  photometric  scale  must  not  involve 
the  use  of  moving  optical  media,  (2)  the  Maxwellian 
method  of  view  must  be  used,  (3)  the  light  sources 
must  be  uniformly  bright  and  of  high  brightness, 
(4)  the  wave-length  scale  must  be  free  from  errors 
introduced  by  changes  in  slit  width.  The  average 
deviation  from  the  mean  of  spectral  transmissions 
measured  over  the  greater  part  of  the  spectrum  is 
about  0-5%  C.  W.  Gibby. 

Improved  Victor  Meyer  mol.  wt.  apparatus. 
M.  M.  Hicks-Bruun  (Bur.  Stand.  J.  Res.,  1920,  5, 
575 — 584). — The  apparatus  is  modified  to  permit 
measurements  at  1  and  0-5  atm.  By  using  Berthelot’s 
method  of  limiting  density  most  of  the  effects 
of  departure  from  the  perfect  gas  laws  are  eliminated. 
Hydrocarbons  gave  values  for  mol.  wt.  differing  from 
the  theoretical  by  the  following  maximum  deviations : 
benzene  (16  experiments),  0-2% ;  hexane  (4),  0-24%; 
naphthalene  (4),  0  06%.  W.  E.  Downey. 

Micro-manometer  of  high  sensitivity.  E.  OweR 
(Phil.  Mag.,  1930,  [vii],  10,  544 — 551). — The  mano¬ 
meter,  sensitive  to  pressure  differences  of  the  order 
0-00001  in.  of  water,  is  constructed  on  the  Chattock 
tilting-cup  principle,  the  applied  pressure  difference 
being  measured  in  terms  of  the  displacement  of  » 
bubble  in  the  liquid  in  a  capillary  tube  connecting 
the  two  cups.  Xylene  was  found  to  be  the  most 
satisfactory  manometric  liquid.  N.  M.  Bligil 
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Rotatable  manometer  for  high  vacua.  M. 
Brunner  (Helv.  Chim.  Acta,  1930,  13,  915 — 917).— 
A  mercury  manometer  of  the  McLeod  type,  reading 
from  0-001  to  1  mm.,  is  described.  It  is  cheaper 
in  construction  and  less  fragile  than  the  usual  forms. 
The  total  weight,  including  mercury,  is  150 — 300  g. 

F.  L.  Usher. 

Universal  luminoscope  (fluoroscope,  phos- 
phoroscope)  and  nepheloscope.  S.  Moiiorovicic 
(Arhiv  Hcmiju,  1930,  4,  73—70). 

R.  Truszkowski. 

Laboratory  apparatus  of  amber.  C.  Plonait 
and  A.  Eisenack  (Chcm.  Fabr.,  1930,  422). — Beakers 
etc.  constructed  of  amber  are  completely  resistant 
to  concentrated  hydrofluoric  acid  and  to  50%  potass¬ 
ium  hydroxide  solution  at  the  temperature  of  the 
water- bath.  After  4  weeks’  use  a  slight  gain  in  weight 
was  recorded  owing  to  absorption  of  hydrofluoric  acid, 
hut  this  caused  no  inconvenience.  In  extractions  with 
this  acid  it  is  desirable  to  cover  the  liquid  with  a  film 
of  molten  paraffin  to  prevent  fuming.  C.  Irwin. 

Small  apparatus  for  attaining  very  low  tem¬ 
peratures.  M.  Ruhemann  (Z.  Physik,  1930,  65, 
67 — 74). — A  simple  apparatus  which,  by  use  of  Linde’s 
principle,  attains  liquid  hydrogen  temperatures  in 
liquid  air  surroundings,  and  liquid  helium  temper¬ 
atures  in  liquid  hydrogen  surroundings,  is  described. 
The  possibilities  of  the  apparatus,  which  gives  only 
small  quantities  of  liquid  helium,  are  discussed. 

A.  B.  D.  Cassie. 

Evaporation  of  large  quantities  of  solution 
in  the  laboratory.  P.  Fuchs  (Chem.  Fabr.,  1930, 
421 — 422). — The  best  arrangement  for  providing  a 
slow  continuous  feed  of  liquor  to  an  evaporating 
basin,  distillation  flask,  or  filter  consists  of  a  form  of 
Mariotte’s  bottle  set  up  so  that  the  level  to  be  main¬ 
tained  in  the  basin  etc.  is  in  a  line  with  the  bottom  of 
the  two  tubes  within  the  bottle.  The  feed  is  started 
by  blowing  into  the  air  tube.  For  smaller  quantities 
of  liquid  an  inverted  flask  with  a  long  open  neck 
dipping  beneath  the  surface  of  the  liquid  in  the  basin 
is  sufficient.  Apparatus  with  large  inverted  aspirators 
is  objectionable.  C.  Irwin. 

Rapid  evaporation.  H.  N.  Naumann  (Biochem. 
Z.,  1930,  226,  164— 165).— A  reply  to  Jantzen  and 
Schmalfuss  (this  vol.,  1152).  P.  W.  Clutterbuck. 

Apparatus  for  distillation  in  a  high  vacuum. 
S.  Frankel  and  H.  Mathis  (Biochem.  Z.,  1930,  226, 
157 — 161). — A  modification  of  the  usual  apparatus  is 
described.  P.  W.  Clutterbuck. 

General  utility  laboratory  still.  G.  Pitman 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  418).— A  flask 
fitted  with  a  suction  drain  tube,  a  fractionating  column, 
and  a  feed  tube  from  a  convenient  reservoir  is  recom¬ 
mended  for  the  semi-continuous  recovery  of  solvents. 
The  flask  is  immersed  in  a  constant-level  water-bath 
fed  from  the  condenser  outlet.  H.  F.  Gillbe. 

Theory,  design,  and  construction  of  sensitive 
vacuum  thermopiles.  C.  H.  Cartwright  (Rev. 
Sci.  Instr.,  1930,  1,  592— 604).— Various  methods  of 
designing  thermopiles  are  discussed;  the  design  for 
maximum  sensitivity  depends  on  the  type  of  galvano¬ 
meter  available.  A  method  of  calculating  the  optimum 


number  of  junctions  is  discussed;  a  large  number  is 
desirable  if  the  galvanometer  resistance  is  high,  or  if 
the  radiant  energy  cannot  all  be  concentrated  into  a 
small  receiver.  The  construction  of  a  vacuum  thermo¬ 
couple  having  a  sensitivity  of  1  microvolt  for  10"8 
g.-cal./sec.  is  described.  The  vacuum  sensitivity  is 
20 — 40  times  that  in  air.  Tho  receiver  is  made  of  thin 
blackened  gold  lead,  and  the  thermocouple  wires  of 
alloys  of  97%  bismuth-3%  antimony,  and  90% 
bismuth-10%  tin.  C.  W.  Gibby. 

Micro-furnace  for  temperatures  above  1000°. 
H.  S.  Roberts  and  G.  W.  Morey  (Rev.  Sci.  Instr., 
1930,  1,  576— 580).— A  strip  of  alloy  (Pt  60%, 
Rh  40%),  0-01  mm.  thick,  is  bent  into  a  U  about 
1-2  mm.  wide  and  10  mm.  deep,  and  is  heated  electric¬ 
ally.  The  temperature  is  measured  with  an  optical 
micro-pyrometer,  and  the  m.  p.  of  a  few  mg.  of  sub¬ 
stance  placed  upon  it  is  observed.  Calibration  of  the 
pyrometer  is  necessary,  as  the  strip  is  not  a  black  body, 
and  in  addition  to  the  usual  standard  temperatures 
the  following  arc  recommended  :  a  mixture  of  15% 
calcium  oxide  and  85%  silica,  1698±5° :  15%  magnes¬ 
ium  oxide  and  85%  silica,  m.  p.  1695 ±5°.  The  mix¬ 
tures  must  be  free  from  alkalis  and  alumina,  and 
sintered  for  some  time  below  their  m.  p.  The  furnace 
cannot  be  used  above  1850°.  C.  W.  Gibby. 

Quartz  monochromator  and  its  spectral  trans¬ 
mission.  W.  E.  Forsythe  and  B.  T.  Barnes 
(Rev.  Sci.  Instr.,  1930,  1,  569— 575).— The  con- 
struction  of  the  instrument  is  described  in  detail.  It 
contains  two  Cornu  prisms  mounted  and  rotated  so 
that  each  remains  in  the  position  of  minimum  devi¬ 
ation.  The  transmission  is  25%  at  2600  A.  and  47% 
at  6000  A.  C.  W.  Gibby. 

Method  for  determining  critical  constants,  and 
its  application  to  diphenyl.  J.  M.  Cork  (Rev. 
Sci.  Instr.,  1930,  1,  563 — 568). — After  a  preliminary 
approximate  determination  of  the  critical  density, 
three  calibrated  glass  tubes  are  sealed  off  containing 
such  amounts  of  diphenyl  that  at  the  critical  tem¬ 
perature  the  densities  will  bo  respectively  slightly 
less  than,  slightly  greater  than,  and  as  nearly  as 
possible  equal  to  the  critical  density.  The  tubes 
are  mounted  in  a  copper  block,  and  heated  in  an 
electric  furnace,  in  the  side  of  which  is  a  slit  for 
observing  the  position  of  the  meniscus  with  a  catheto- 
meter.  Three  sets  of  equations  involving  the  densi¬ 
ties  of  the  gaseous  and  liquid  phases  are  solved 
graphically.  The  critical  temperature  is  determined 
by  heating  until  the  meniscus  in  the  third-mentioned 
tube  disappears.  For  diphenyl,  possibly  slightly 
impure,  the  following  values  were  obtained  :  m.  p. 
70-4°,  j}c  31,400  mm.,  tc  528°,  dc  0-343  g.  per  c.c., 
coefficient  of  expansion  between  100°  and  150°, 
0-00080.  C.  W.  Gibby. 

New  mechanical  disintegrator.  E.  W.  Schultz 
and  F.  D.  Baniiam  (Science,  1930,  72,  147).— A  pestle 
and  mortar  grinding  machine,  especially  suitable  for 
virus  tissues,  Ls  described.  L.  S.  Theobald. 

Rapid  positive  control  method  of  handling 
small  quantities  of  liquids.  E.  L.  Harrington 
(Science,  1930,  72,  201— 202).— An  all-glass  pipette 
operated  by  a  mercury  plunger  is  described. 

L.  S.  Theobald. 
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Peculiar  action  of  photographic  flashlight. 
W.  Zimmermann  (Naturwiss.,  1930,  18,  867). — Ex¬ 
periments  with  a  “vacuum”  flashlight,  made  up  of 
0-08  g.  of  aluminium  foil,  0-5  [i  thick  in  a  glass  bulb, 
filled  with  oxygen  under  140  mm.  pressure,  with  an 
electric  firer,  are  described  and  an  explanation  of  its 
action  is  given.  A.  J.  Mee. 

Thermostat  for  temperatures  below  20°.  D.  H. 
Matheson  (Chemist-Analyst,  1930, 19,  No.  3,  22). 

Chemical  Abstracts. 

Laboratory  filter  press.  P.  Medvedchuk 
(Masloboino  Zhir.  Deloj  1929,  No.  2,  25 — 27). — An 
apparatus  suitable  for  the  extraction  of  fat  by  hot- 
pressing  is  described.  Chemical  Abstracts. 

Wash-bottle  for  organic,  poisonous,  or  corros¬ 
ive  liquids.  W.  Fermazin  (Chem.-Ztg.,  1930, 
54,  804).— A  stopper  bearing  three  fused-in  tubes,  of 
which  the  blowing  tube  is  provided  with. a  valve,  is 
employed.  S.  I.  Levy. 

Methods  of  dialysis,  A.  A.  Schmidt  (Biochem. 
Z.,  1930, 225, 216 — 226). — Methods  for  the  preparation 
of  - collodion  sacs,  for  the  dialysis  of  500—1000  e.c.  of 
fluid,  and  for  warming  the  dialysis  water  are  described. 

P.  W.  Clutterbuck. 

Alumina  in  a  new  form  as  laboratory  desicc¬ 
ant.  J.  B.  Barnitt,  R.  B.  Derr,  and  E.  W.  Scrip¬ 
ture,  jun.  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  355 — 
357). — A  crystalline  form  of  aluminium  hydroxide, 
which  when  suitably  treated  acquires  marked  ad¬ 
sorptive  properties,  has  been  prepared.  Owing  to  its 
high  porosity,  dehydration  of,  e.g.,  crystallised  copper 
sulphate  over  the  alumina  takes  place  at  about  the 
same  rate  as  over  sulphuric  acid,  and  is  much  more 
rapid  than  over  calcium  chloride  or  phosphorus 
pentoxide.  Comparative  tests  are  given  for  the  change 
of  weight  of  the  ignited  desiccant  over  other  drying 
agents  and  for  the  rate  of  removal  of  moisture  from 
air.  The  material  is  recommended  as  a  drying  agent 
on  account  of  its  relative  inertness,  non-deliquescence, 
arid  freedom  from  any  volume  or  other  physical  change 
during  the  adsorption ;  it  wall  normally  adsorb  15 — 20% 
of  its  own  weight  of  water,  and  may  be  reactivated  by 
heating  for  6—8  hrs.  at  175°;  it  may  be  prepared  in 
any  required  particle  size.  H.  F.  Gillbe; 

Chemical  micrurgy.  R.  N.  -Titus  and  H.  L. 
Gray  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  368—371).— 
The.  preparation  of  various  tools,  including  needles, 
hooks,  and  crucibles,  suitable  for  the  manipulation  of 
small  particles  under  the  microscope,  is’  described. 
Glass  is  recommended  for  the  smallest  hooks  on 
account  of  its  rigidity.  A  micro-pipette  may  be  con¬ 
structed  from  a  glass  capillary  tube  containing  a 
mercury  piston  which  is  operated  by  the  plunger  of  h 
small  syringe  to  which  the  capillary  is  attached;  the 
plunger  may  be  controlled  by  a  micrometer  screw. 
Methods  of  dissolving,  evaporating  the  solution,  and 
crystallising  minute  particles  are  described. 

H.  F.  Gillbe. 

Apparatus  for  percolation  at  a  uniform  rate 
and  automatic  collecting  device.  P.  L.  Hibbard 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  404— 40o).-*An 
apparatus  is  described  for  the  percolation  of  small 
quantities  (20  g.)  of  soil  at  a  uniform  rate  for  30  hrs., 
the  percolate  being  automatically  collected  in  a  series 


of  receivers.  The  distribution  apparatus  permits  the 
operation  of  two  or  more  percolators  at  the  same  rate 
from  one  source  of  supply.  H.  F.  Gillbe, 

Accessories  for  use  with  the  Saybolt  universal 
viscosimeter.  C.  Winning  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2,  417 — 418). — An  adaptor  which  is 
suitable  for  inserting  into  the  Saybolt  universal  or 
Furol  viscosimeter  tube  is  described;  it  reduces  the 
volume  of  the  sample  required  to.  15  e.c.  and  the  time 
of  efflux  to  about  one  seventh.  By  employing  a  flask 
of  28-6  e.c.  capacity  the  efflux  time  may  be  reduced  to 
one  third  of  that  necessary  for  60  e.c.  without  any  loss 
of  accuracy.  H.  F.  Gili.be. 

Improved  thermionic  valve  falling-ball  visco¬ 
simeter.  L.  P.  Moore  and  A.  C.  Cuthbertson 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  419).— An  im¬ 
proved  viscosimeter  of  the  type  recommended  by 
Symmes  and  Lantz  is  described.  Variable  condensers, 
each  of  0-0005  microfarad  capacity,  arc  placed  across 
the  telephones  and  the  anode  coil,  and  by  adjustment 
of  the  capacity  across  the  telephones  the  note  fre¬ 
quency  may  be  varied  to  suit  the  observer.  The  most 
sensitive  condition  of  the  apparatus  is  produced  by 
allowing  the  circuit  to  oscillate  feebly  by  adjustment 
of  the  anode  condenser,  passage  of  the  ball  through  the 
tube  being  then  sufficient  to  suppress  the  oscillation. 
Steel  balls  of  3-2  mm.  diameter  yield  satisfactory 
results,  but  aluminium  balls  do  not  give  consistent 
results.  •  H.  F.  Gillbe. 

Improved  Bartell-Osterhof  cell.  C.  C.  De 
Witt  (Ind.  Eng.  Chem.  [Anal.],  1930,  2,  424—425).- 
A  cell  avoiding  certain  undesirable  mechanical 
features  of  the  original  has  been  devised ;  the  external 
yoke  mechanism  for  holding  the  plunger  in  position  is 
eliminated,  and  there  is  only'  one  plunger,  which  is 
secured  by  a  single  nut  while  the  material  is  under 
pressure.  The  cell  is  open  at  both  ends  and  permits 
free  flow  of  the  wetting  agent,  the  manometer  being 
attached  not  via  a  plunger  but  byT  means  of  a  gasket. 
The  plunger,  except  for  the  collar,  is  smooth  outside 
and  is  bored  centrally  to  admit  a  J -in.  diameter  copper 
tube  and  yet  leave  an  annular  space  for  return  flow  of 
the  liquid  to  the  observation  tube.  The  results 
obtained  with  this  apparatus  are  as  consistent  as,  and 
in  accord  with,  those  given  by  the  original  cell. 

H.  F.  Gillbe. 

Large  constant-temperature  bath  containing 
a  removable  glass  front.  T.  H.  Tremearne  (Ind. 
Eng.  Chem.  [Anal.],  1930,  2,  426-^27).— Details  are 
given  of  the  construction  of  a  large  wooden  copper- 
lined  thermostat  having  a  glass  front,  which,  being 
held  against  a  rubber  tubing  gasket  by  means  of 
screws  tapped  through  the  welded  angle  iron  frame¬ 
work,  is  readily  removable.  A  type  of  bushing  suitable 
for  sealing  glass  apparatus  through  the  walls  of  the 
vessel,  and  a  springy  brass  snap  clamp  for  holding 
glassware  and  yet  permitting  its  easy  removal,  arc 
also  described.  H.  F.  Gillbe. 

Rinsing  pipettes.  G.  M.  Kune  (Ind.  Eng.  Chem. 
[Anal.],  1930,  2.  427). — Pipettes  are  rapidly  rinsed  by 
sucking  water  through  by  the  filter  pump.  Pipettes 
of  uniform  bore  may-  be  rinsed  by  standing  them  in  a 
cylinder  fitted  with  an  intermittent  automatic  siphon 
overflow.  11.  F.  Gtllbij. 
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Geochemistry. 


Radon  in  the  atmosphere.  W.  Kosmatii  (Ger- 
land’s  Beitr.  Geophya.,  1930,  25,  95 — 117). — The 
radon  content  of  the  atmosphere  increases  with  in¬ 
creasing  pressure  and  rising  temperature;  near  the 
earth’s  surface  it  decreases  with  increasing  wind 
strength.  The  mean  radon  content  10  cm.  above  the 
ground  is  173  xlO-18  curie  per  c.c. 

Chemical  Abstracts. 

Phenolphthalein  and  pyrocatechol-o-carboxylic 
acid  reactions  for  the  detection  of  “  activity  ” 
of  mineral  waters.  L.  FIiesenius  and  K .  Lehkrer 
(Biochem.  Z.,  1930,  226,  139 — 146). — The  reactions  of 
mineral  water  with  phenolphthalein  and  pyro¬ 
catechol-o-carboxylic  acid  can  be  reproduced  arti¬ 
ficially,  manganous  and  ferrous  hydrogen  carbonates 
serving  as  activating  agents,  and  do  not  indicate  the 
existence  of  a  specially  active  condition  of  the  in¬ 
organic  salts  of  the  mineral  water. 

P.  W.  Clutterbuck. 

Blue  colour  of  sea-water.  R.  Willstattek 
(Naturwiss.,  1930,  18,  S6S). — The  blue  colour  of  sea¬ 
water  may  be  due  to  dissolved  complex  copper  com¬ 
pounds,  e.g.,  ammines.  Sea-water  is  known  to  contain 
copper  and  ammonia,  which  could  be  formed  from 
organic  amino-compounds  and  the  decomposition  of 
proteins.  It  is  suggested  that  a  spectroscopic  examin¬ 
ation  would  decide  the  matter.  A.  J.  Mee. 

Metallographic  study  of  certain  minerals  of 
Yugoslavia.  S.  Pavlovitch  (Compt.  rend.,  1930, 
191,  720 — 722). — As  a  result  of  the  examination  of 
some  hundred  specimens  of  metallic  minerals  of 
Yugoslavia  with  the  polarising  microscope,  they  are 
classified  as  follows ;  (1)  Cupriferous,  in  northern 

Serbia,  (a)  associated  with  andesites  or  dacites,  de¬ 
posits  of  Maidan  Peck  and  Bor,  consisting,  at  depth, 
respectively,  of  pyrites,  mispickel,  pyrrhotite,  galena, 
and  tetrahedrite,  and  of  pyrites,  enargite,  erubescitc, 
chalcocite,  and  covellite ;  (b)  associated  with  serpent¬ 
ines  and  Iherzolites,  deposits  of  Podgorina  and 
Planinitza,  native  copper,  secondary  chalcocite,  and 
cuprite.  (2)  Cupro-plumbo-argentiferous,  in  central 
and  southern  Serbia,  associated  with  cretaceous  or 
tertiary  andesites  or  dacites,  (a)  deposits  of  Rudnik 
and  Kratovo,  consisting  mainly  of  pyrites  with  vary¬ 
ing  proportions  of  galena,  blende,  mispickel,  and 
argentiferous  tetrahedrite;  ( b )  deposits  of  Dobrovo, 
as  the  preceding  but  with  chalcopyrite  in  place  of 
pyrites.  C.  A.  Silberrad. 

Violarite  and  other  rare  nickel  sulphides. 
M.  N.  Short  and  E.  V.  Shannon  {Amer.  Min.,  1930, 
15,  1 — 22).— -Violarite  from  Sudbury  contained  Ni 
38-68,  Co  1-05,  Cu  1-12,  Fe  17-01,  S  41-68,  insoluble 
0-40,  total  99-94%,  corresponding  with  the  formula 
FeS,Ni2S3.  Millerite,  polydymite,  siegenite,  and 
bravoite  are  described.  Chemical  Abstracts. 

Occurrence  of  beryllium  in  the  zinc  deposits 
of  Franklin,  New  Jersey.  C.  Palache  and  L.  H. 
Baxter  (Amer.  Min.,  1930,  15,  30— 33).— Beryllium 
was  found  in  vesuvianite,  cyprine,  and  barylite. 
Vesuvianite,  d  3-385,  contained  SiO,  34-25,  CaO  33-15, 
BeO  9-20,  MgO  3-17,  MnO  4-84,  ZnO  4-86,  AI203  9-70, 


H20  1-31,  FeO  trace,  total  100  48%,  corresponding 
with  the  formula  2R0,6Ca0,4Be0,Al20,6Si02  (R= 
Mg :  Mn :  Zn  in  equal  proportions).  Barylite,  d 
4-066,  contained  SiO,  36-42,  BaO  46-49,  BeO  15-77, 
FeO  0-19,  MgO  0-29,  PbO  0-11,  BLjO  (110°)  0-40,  ZnO 
present,  total  99-67%,  corresponding  with  the 
formula  2Be0,Ba0,2Si02.  Chemical  Abstracts. 

Phenocrysts  of  volcanic  rocks  and  Tertiary 
fossils  in  Quelpart  (Saishu)  Island.  K.  Haraguchi 
(Chikyu,  1928,  10,  350 — 356). — Augite,  olivine,  and 
labradorite  arc  described.  Chemical  Abstracts. 

Sodalite  in  nepheline-syenite  of  Fukushinzan, 
Korea.  K.  Haraguchi  (Chikyu,  1928,  10.  262— 
265).— The  sodalite,  d  2-298^0-0001,  nD  1-4S271+ 
0-000027,  contained  SiO,  37-42,  A1203  3-14,  FeO  trace, 
CaO  0-93,  MgO  0-39,  Na„0  21-68,  K„0  0-13,  Cl.  7-12. 
H20  (+)  2-46,  H,0  (— )  0’45,  total'100-12%,  corre¬ 
sponding  with  the  formula  Na4Al3Si3012Cl. 

Chem ical  Abstracts. 

Two  minerals  from  the  Belgian  Congo.  I. 
Non-pyroelectric  tourmaline  with  special  facies. 
II.  Colourless  untwinned  chrysoberyl.  J. 
Melon  (Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  996— 
1000). — 1.  A  non-p3Troelectric  tourmaline,  d  3-0, 
n  1-636  approx.,  of  fairly  high  birefringence,  has  been 
found  in  a  sand  from  Bas-Uele. 

II.  A  colourless  chrysoberyl  has  been  found  in  a 
concentrate  from  Katanga.  C.  W.  Gibby. 

Structure  and  form  of  fresh -water  limestone. 
E.  Rosenstein  (Latvij.  Univ.  Raksti,  1929,  1,  13— 
27). — The  microstructure  of  fresh-water  limestone  from 
different  sources  has  been  investigated  and  it  is  shown 
that  the  presence  or  absence  of  gypsum  has  an 
important  morphological  influence.  By  allowing 
calcium  carbonate  to  precipitate  slowly  from  a  satur¬ 
ated  solution  of  the  hydrogen  carbonate,  in  presence 
and  in  absence  of  gypsum,  lamellar  aggregates,  grouped 
in  the  form  of  rosettes  round  granular  nuclei,  are 
observed  in  the  former  case,  whilst  in  the  latter  the 
typical  rhombohedral  calcite  crystals  are  obtained. 
The  same  specific  differences  are  not  necessarily  ob¬ 
served  in  natural  limestones  because  other  factors 
come  into  play.  M.  S.  Burr. 

Soil  survey  of  Woorinen  Settlement,  Swan 
Hill  Irrigation  District,  Victoria.  J.  K.  Taylor 
and  F.  Penman  (Counc.  Sci.  Ind.  Res.  Comm. 
Australia,  Bull.  45,  41  pp.). 

State  of  water  and  the  active  surface  of  Japan¬ 
ese  acid  clay.  Y.  Tanaka  and  51.  Nakamura 
(J.  Soc.  Chem.  Ind.  Japan,  1930,  33,  365 — 366b), — 
The  thermal  dehydration  of  Japanese  acid  clay  has 
been  determined  from  0°  to  1300° ;  there  is  an  arrest 
in  the  dehydration  curve  at  300—450°,  and  a  rapid 
loss  at  70 — 250°  and  at  450 — 700°,  the  latter  temper¬ 
ature  corresponding  with  loss  of  the  water  of  con¬ 
stitution,  since  the  curve  resembles  that  of  kaolin. 
The  water  contents  of  air-dried  clay  and  of  clay  in 
equilibrium  with  air  saturated  with  water  at  20° 
become  identical  at  100°;  the  water  evolution  at 
450—500°  is  partly  reversible.  Silica  gel  gives  an 
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almost  linear  dehydration  curve  from  150°  to  600°,  and 
alumina  gel  a  linear  curve  from  100°  to  500° ;  there  is 
no  evidence  of  the  formation  of  mono-,  di-,  or  tri- 
hydrates  of  aluminium  oxide.  Since  the  aluminium 
exists  in  the  clay  in  two  forms,  of  which  one  is  easily 
removed  by  hydrochloric  acid,  it  is  suggested  that  the 
superficial  silicon  and  aluminium  atoms  have  free 
valencies,  whereas  those  in  the  crystalline  interior  are 
fully  saturated.  The  superficial  atoms  are  those 
responsible  for  the  adsorptive  power  of  the  clay,  and 
form  the  part  removable  by  acid,  whilst  the  crystalline 
interior  gives  rise  to  the  X-ray  diagram. 

H.  F.  Gillbe. 

Basis  for  computing  the  age  of  a  radioactive 
mineral  from  the  lead  content.  A.  F.  Kovarik 
(Amer.  J.  Sci.,  1930,  [v],  20,  393). — A  correction 
(see  this  vol.,  1155). 

Radioactive  properties  of  rocks,  soils,  crude 
oil,  and  waters  from  Southern  California.  J.  L. 


Bohn  (J.  Franklin  Inst.,  1930,  210,  461— 472).— The 
method  of  determining  the  radioactivity  of  solid 
materials  was  substantially  that  of  Joly  (A.,  1911,  ii, 
685) ;  of  liquids  that  of  Boltwood.  Sources  of  the 
Pasadena  water  supply  gave  results  averaging  five 
times  that  of  the  same  water  as  supplied  ia  taps 
(0-97  x  10~10  curie  per  litre);  whilst  10  varieties  of  rock 
or  soil  in  the  catchment  averaged  from  0-8  to  3-9  X 
10-12  g.  of  radium  per  g.  of  soil.  The  greatest  activity 
was  found  in  the  Harlem  Hot  Springs  (18-Ox  10' 10 
curie  per  litre),  the  lowest  in  Lake  Arrowhead  (0-54x 
10~12),  whilst  Pacific  sea-water  showed  0-94  X  10~12. 
Two  samples  of  crude  oil  from  the  Montebello  field 
gave  1-9  and  2-2  x  10"10  curie,  respectively.  The  very 
low  activity  of  Lake  Arrowhead  water  makes  it  emin¬ 
ently  suitable  for  cosmic  radiation  determinations, 
its  activity  being  only  about  1%  of  the  minimum 
detectable  by7  the  electroscope  used  for  that  purpose 
by  Millikan  and  Cameron  (cf.  A.,  1928,  1303). 

C.  A.  SlLBERRAD. 


Organic  Chemistry. 


Paraffinisation  of  alcohols.  G.  Razubaiev 
(Trans.  State  Inst.  Appl.  Chem.  Sci.  Tech.  Dep. 
U.S.S.R.,  1929,  No.  300,  25— 28).— Saturated  hydro¬ 
carbons  were  obtained  by  reduction  of  alcohols  with 
hydrogen  in  presence  of  nickelic  oxide  or  nickelic 
oxide  with  alumina,  methane  being  obtained  from 
ethyl  or  methyl  alcohol.  Alumina  does  not  affect 
the  velocity  of  the  reaction  in  presence  of  nickelic 
oxide.  For  pressures  of  25 — 100  atm.  the  evolution 
of  methane  commences  at  250°,  but  the  yield  at 
higher  temperatures  (80%  at  310 — 330°)  is  not 
quantitative,  since  the  catalyst  becomes  coated  with 
tarty  products.  The  yield  of  methane  depends  only 
on  the  initial  pressure  of  the  hydrogen.  The 
unchanged  alcohol  contained  acetaldehyde  or  form¬ 
aldehyde,  respectively.  A  mixture  of  copper  oxide 
and  alumina  was  ineffective  as  a  catalyst. 

Chemical  Abstracts. 

Action  of  fuming  sulphuric  acid  on  hexane, 
cyclohexane,  and  some  of  their  derivatives. 
G.  N.  Bhrkhardt  (J.C.S.,  1930,  2387—2399).— 
When  pure  n-hexane,  cyclohexane,  or  methylcyclo- 
hexane  is  vigorously  stirred  with  fuming  sulphuric 
acid  (35  or  65%  free  S03)  at  0 — 10°  almost  the  whole 
of  the  sulphuric  anhydride  is  used  in  the  reaction 
that  takes  place,  approximately  1  mol.  of  sulphur 
dioxide  being  formed  for  each  mol.  of  hydrocarbon 
attacked.  Isolation  of  single  substances  from  the 
complex  mixture  of  barium  salts  obtained  by 
neutralisation  of  the  acid  layer  was  not  generally 
possible,  but  the  general  nature  of  the  products  was 
determined  from  the  analytical  data  of  the  mixed 
barium  salts  and  the  derived  sulphonyl  chlorides, 
and  partial  separation  is  effected  by  fractional 
precipitation  of  their  concentrated  aqueous  solution 
with  alcohol.  The  mixed  barium  salts  obtained 
from  hexane  and  cyclohexane  are  partly  unsaturated 
and  contain  sulphuric  ester  groups,  probably  as  salts 
of  sulpliato-sulphonic  acids  formed  by  the  action  of 
fuming  sulphuric  acid  on  unsaturated  compounds. 


After  hydrolysis  of  these  the  product  contains  2  mols. 
of  disulphonate  per  mol.  of  monosulphonate,  5% 
of  the  hexane  chains  are  unsaturated,  and  about  30% 
contain  a  hydroxyl  group,  whilst  in  the  case  of 
cyclohexane  small  quantities  of  derivatives  of  benzene- 
sulphonic  acid  can  be  isolated.  Similar  products 
are  obtained  from  methylcyclohexane,  which,  however, 
is  more  readily  attacked.  Concentrated  sulphuric 
acid  converts  cyclohexene  into  cyclohexanol  and 
cycZoliexyl  hydrogen  sulphate  (isolated  as  its  barium 
salt).  The  latter  is  almost  the  sole  water-soluble 
product  obtained  when  35%  oleum  is  dropped  into 
cyclohexene,  although  sulphato-sulphonic  acids  are 
obtained  when  the  hydrocarbon  is  added  to  excess 
of  the  acid.  Similar  polysulphonated  products  are 
obtained  by  the  action  of  oleum  on  cyclohexanol  and 
cyclohexyl  hydrogen  sulphate,  and  it  appears  that 
prior  formation  of  a  sulphuric  or  pyrosulphuric  ester 
is  followed  by  sulphonation.  cycloHexyl  hydrogen 
sulphate  (sodiimi  +H20,  decomp,  to  cyclohexanol 
and  sodium  hydrogen  sulphate  at  120 — 130°,  and 
barium  -f  3H20,  salts)  is  prepared  from  cyclohexanol 
either  by  the  "action  of  12%  oleum  at  20 — 35°,  or  by 
treatment  with  chlorosulphonic  acid  and  dimethyl- 
aniline.  cycloHexanesulphonic  acid  is  obtained  either 
by  the  action  of  sulphur  dioxide  on  the  Grignard 
derivative  of  cyclohexyl  chloride  and  subsequent 
oxidation  of  the  sulphinic  acid  with  cold  potassium 
permanganate  (yield  15 — 20%,  together  with  30 — 40% 
of  dicyclohexyl)  or  by  prolonged  shaking  of  cyclo¬ 
hexene  with  0-5Ar-ammonium  hydrogen  sulphate 
(Kolker  and  Lapworth,  A.,  1925,  i,  353).  Sodium 
l-cyclohexanol-2-sulphonate,  prepared  from  cyclo¬ 
hexene  oxide  (Brunei,  A.,  1905,  i,  869),  is  stable  to 
boiling,  dilute  potassium  permanganate  solution, 
and  is  only  partly  acetylated  by  boiling  with  acetyl 
chloride  for  several  hours.  J.  W.  Baker. 

Catalytic  hydration  of  olefines.  S.  Swann, 
R.  D.  Snow,  and  D.  B.  Keyes  (Ind.  Eng.  Chem., 
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1930,  22,  1048 — 1051). — The  hydration  of  ethylene 
and  propylene  by  aqueous  solutions  of  hydrochloric, 
hydro  bromic,  and  hydriodic  acids,  chlorides,  and 
silver  nitrate  at  100 — 200°  and  under  pressure  has 
been  investigated.  Even  at  a  pressure  of  800  lb. 
per  sq.  in.  the  equilibrium  concentration  of  alcohol 
never  exceeded  0-6%,  and  increase  in  the  concentra¬ 
tion  of  hydrobromic  or  hydriodic  acid  favoured  the 
formation  of  alkyl  halides  without  having  much 
effect  on  the  yield  of  alcohol,  from  which  it  is 
concluded  that  the  action  of  the  acid  is  catalytic. 

R.  CuTHILL. 

Conjugated  systems.  V.  Preparation  and 
chlorination  of  butadiene.  I.  E.  Muskat  and 
H.  E.  NoRTHRur  (J.  Amer.  Chem.  Soc.,  1930,  52, 
4043 — 4055). — The  preparation  of  A^-butadiene  by 
Perkin’s  method  (A.,  1912,  i,  636)  is  developed;  the 
best  yield  (about  30%)  is  obtained  from  the  ay-di- 
chlorobutane  fraction  by  distillation  over  soda-lime 
at  700 — 730°.  Treatment  of  the  butadiene  with 
chlorine  in  chloroform,  carbon  disulphide,  or  light 
petroleum  solution  gives  a  mixture  of  afi-dichloro- 
& -butene,  b.  p.  115°,  45 — 45'5°/40  mm.,  «*'5  1-4550 
(ozonolysis  products,  a|5-dichloropropaldehyde  and 
formaldehyde),  <xS-dichloro-AB-butene,  b.  p.  75—76°/ 
40  mm.,  nf*  1-4745  (oxidation  product  chloroacetic 
acid),  and  two  stereoisomeric  afiyS-tetrachlorobutanes, 
b.  p.  no-111740  mm.  and  b.  p.  130— 134°/40  mm., 
m.  p.  72°,  respectively.  Further  addition  of  chlorine 
to  the  a(3-dichlorobutene  gives  the  tetrachloro- 
derivative,  b.  p.  110 — lll°/40  mm.,  whilst  the 
*S-dichlorobutene  yields  a  mixture  of  tetrachloro- 
compounds  in  which  the  form  of  m.  p.  72°  pre¬ 
dominates.  All  the  above  chlorides  are  reduced 
by  zinc  dust  and  alcohol  to  A^-butadiene.  When 
either  of  the  dichlorobutenes  is  heated  with  powdered 
potassium  hydroxide  at  90°,  a-chloro-Aay-butadiene, 
b.  p.  85°,  is  obtained.  The  above  dichlorobutenes 
undergo  no  rearrangement  when  heated  at  90°  in 
sealed  tubes.  A  theory  is  developed  to  explain 
additive  reactions  of  conjugated  systems  (cf.  this 
vol.,  451,  769).  H.  Burton. 

Formation  of  difsobutylene  from  acetone  at 
high  pressures.  A.  D.  Petrov  and  F.  Z.  Ivanov 
(J.  Russ.  Phys.  Chem.  Soc.,  1930, 12,  1489—1492).— 
On  heating  acetone  under  pressure  to  300°  in  the 
presence  of  zinc  chloride,  a  mixture  of  unsaturated 
hydrocarbons  is  obtained,  of  which  a  large  proportion 
is  diisobutylene,  which  is  contained  in  the  fraction 
Of  b.  p.  100—110°,  0-7198,  nj?  1-416.  Hydro¬ 

genation  of  this  hydrocarbon  gave  a  good  yield  of 
PPS-trimethylpentane,  b.  p.  100°,  0-6959,  n™  1-397, 

which  is  useful  as  a  standard  of  comparison  for  the 
anti-knock  properties  of  motor  fuels,  since  it  has  a 
lower  anti-knock  value  than  any  of  them.  The 
bearing  of  the  results  on  the  mechanism  of  formation 
of  petroleum  is  discussed.  M.  Zvegintzov. 

Quantitative  investigation  of  the  Schotten- 
Baumann  reaction.  F.  A.  Menalda  (Rec.  trav. 
chim.,  1930,  49,  967— 995).— The  Schotten-Baumann 
reaction  is  considered  as  consisting  of  the  two 
simultaneous  reactions  (1)  X*COCl+2NaOH 

=X-C02Na+NaCl+H20 :  (2)  X-COCl-fEtOH 

-fNaOH  — >  X-C02Et+NaCl+H20.  By  treat¬ 


ment  of  aqueous-alcoholic  alkali  hydroxide  with  an 
acid  chloride,  followed  by  titration  of  the  excess  of 
alkali  at  the  end  of  the  reaction,  the  amount  of  ester 
formed  can  be  determined.  From  observations  at 
several  temperatures,  using  potassium  and  sodium 
hydroxides,  methyl,  ethyl,  allyl,  and  benzyl  alcohols, 
glycerol,  sucrose,  and  phenol,  on  the  one  hand,  and 
acetyl,  benzoyl,  and  benzenesulphonyl  chlorides  on 
the  other,  it  is  concluded  that  for  the  yield  of  ester 
to  be  as  high  as  possible  the  temperaturo  must  be  as 
low  as  possible  and  the  acid  chloride  must  be  added 
in  portions  to  prevent  the  sudden  evolution  of  heat. 
Potassium  hydroxide  should  be  used  in  preference  to 
sodium  hydroxide,  although  the  latter  affords 
excellent  results ;  the  alkali  must  be  as  concentrated 
as  possible.  After  the  reaction,  the  ester  must  be 
removed  from  the  sphere  of  reaction  as  rapidly  as 
possible,  to  prevent  hydrolysis.  An  excess  (1-2 — 1-5 
times  the  theoretical)  of  acid  chloride  should  be  used 
except  in  the  case  of  such  alcohols  as  ethyl  alcohol, 
in  which  it  is  best  to  add  small  quantities  of  acid 
chloride  and  alkali,  shake  until  the  reaction  is  complete, 
and  repeat  the  process  until  3 — 4  times  the  theoretical 
amount  of  acid  chloride  has  been  used.  It  is 
suggested  that  the  Schotten-Baumann  reaction 
carried  out  quantitatively  as  described  above  can 
be  used  to  determine  the  composition  of  alcohol- 
water  mixtures.  J.  D.  A.  Johnson. 

Relative  loading  of  the  molecule  [with  groups] 
and  its  solvent  power  in  the  case  of  alcohols, 
aldehydes,  ketones,  and  carbohydrates.  M.  A. 
Rakusin  (Biochem.  Z.,  1930,  226,  133— 138).— A 
theoretical  discussion  of  the  variation  of  solvent 
power  of  molecules  of  organic  substances  with  the 
number  of  hydroxyl  ions  and  water  molecules  they 
are  carrying.  P.  W.  Clutterbuck. 

Reactions  that  occur  on  a  methyl  alcohol 
catalyst.  D.  F.  Smith  and  L.  L.  Hirst  (Ind.  Eng. 
Chem.,  1930,  22,  1037 — 1040). — When  a  mixture  of 
carbon  dioxide  and  hydrogen  is  passed  over  a  zinc 
oxide-chromic  oxide  catalyst  at  304°,  partial  reaction, 
with  formation  of  methyl  alcohol,  carbon  monoxide, 
and  water,  occurs,  and  under  similar  conditions  carbon 
monoxide  and  water  give  carbon  dioxide  and  hydro¬ 
gen.  It  seems  possible  that  the  formation  of  methyl 
alcohol  from  carbon  monoxide  and  hydrogen  is  more 
complicated  than  the  equation  CO+2H2=MeOH 
suggests.  R.  Cutihll. 

Catalysts  for  formation  of  alcohols  from  car¬ 
bon  monoxide  and  hydrogen.  VI.  Investig¬ 
ation  of  mechanism  of  formation  of  alcohols 
higher  than  methyl  alcohol.  P.  K.  Frolich  and 
D.  S.  Cryder  (Ind.  Eng.  Chem.,  1930, 22, 1051 — 1057  ; 
cf.  B.,  1930,  49). — In  the  reaction  of  carbon  monoxide 
with  hydrogen  under  high  pressure  in  presence  of  a 
mixture  of  potassium  chromate  and  the  basic 
carbonates  of  zinc  and  manganese  as  catalyst,  methyl 
alcohol  is  an  intermediate  product  in  the  synthesis 
of  higher  alcohols,  which  are  probably  formed  mainly 
by  successive  condensations  of  the  lower  alcohols, 
e.gr.,  MeOH+EtOH=PrOH~f-H20.  Of  these  condens¬ 
ations,  that  leading  to  the  formation  of  ethyl  alcohol 
appears  to  have  the  lowest  velocity,  and  therefore 
determines  the  rate  of  the  process  as  a  whole.  The 
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fact  that  the  formation  of  higher  alcohols  is  favoured 
by  high  concentrations  of  carbon  monoxide  is 
explained  by  supposing  that  the  water  formed  in  the 
alcohol  condensations  is  selectively  adsorbed  by  the 
catalyst,  thus  acting  as  an  inhibitor,  but  in  presence 
of  excess  of  carbon  monoxide  is  removed  by  the 
reaction  H20+C0=H2+C02,  a  theory  which  also 
accounts  fo'r  the  high  percentage  of  carbon  dioxide 
formed  in  the  synthesis  of  higher  alcohols.  No 
evidence  of  ethers  being  intermediate  products  has 
been  obtained.  Acids  are  produced  in  comparatively 
small  amounts,  chiefly  as  esters,  which  probably 
result  from  the  polymerisation  of  aldehydes. 

R.  CO  THILL. 

Action  of  halogen  acids  on  acetylenic  glycols. 
J.  S.  Saekin d  and  S.  V.  Niedzvietzki  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  1011— 1019).— Hydrogen 
iodide  reacts  with  the  stereoisomeride  of  (k-diphenyl- 
hexene-fls-diol,  m.  p.  163°,  to  yield  3-iodo-2  : 5-di- 
phcnyl-2  :  5-dimethyl-2  :  5-dihydrofuran  (an  oil)  and 
y$-di-iodo-$z-diphmyl-£.s°-he,z<i-diene,  m.  p.  145 — 146°; 
the  same  di-iodide  is  obtained  from  the  isomeride 
of  m.  p.  120°.  The  di-iodide  is  converted  on 
reduction  in  acetone  solution  into  the  monoiodide , 
m.  p.  84°,  and  into  2  :  5-diphenyl- 2  :  5-dimethyl- 
2  :  5-dihydrofuran,  m.  p.  103 — 104°. 

R.  Truszkowsri. 

New  “acetone"  glycerol  [ay-isopropylidene- 
glycerol].  N.  M.  Carter  (Ber.,  1930,  63,  [£], 
2399 — 2400). — ay-ijoPropylideneglyceryl  (J-benzoate 
is  converted  by  alkaline  hydrolysis  into  ay-iso- 
propylideneglycerol,  b.  p.  90 — 91°/13  mm.,  tff  10911, 
1-4427,  re-benzoylated  to  the  initial  material. 

H.  Wren. 

Preparation  of  solid  derivatives  for  identific¬ 
ation  of  ethers.  H.  W.  Underwood,  jun.,  0.  L. 
Baril,  and  G.  C.  Toone  (J.  Amer.  Chem.  Soc.,  1930, 
52,  40S7 — 4092). — Small  amounts  (1  c.c.)  of  dialkyl 
ethers  can  be  identified  by  treatment  with  3  : 5-di- 
nitrobenzoyl  chloride  (0-5  g.)  and  anhydrous  zinc 
chloride  (0-1— 0-15  g.)  (cf.  this  vol.,  320),  when  the 
alkyl  3  :  5-dinitrobenzoate  is  produced ;  the  method 
is  illustrated,  using  diethyl,  di-n-  and  -iso-propyl, 
di-x-  and  -iso-butyl,  di-«-  and  -iso-amyl,  and 
di-n-hexyl  ethers.  Anisole  and  phenetole  are 
characterised  by  warming  1  c.c.  -with  p-nitrobenzoyl 
chloride  (0-8  g.),  carbon  disulpliide  (1  c.c.),  and 
aluminium  chloride  (0-1  g.),  whereby  4-nitro-4'- 
methoxy-  and  4-nitro-4'-ethoxy-benzophenones  are 
produced,  respectively.  Such  nuclear  aroylation  is, 
however,  not  general  for  aromatic  ethers.  The 
following  ethers  are  identified  by  bromination  in 
presence  of  various  solvents,  the  derivative  formed 
being  given  in  parentheses  :  o-tolyl  methyl  (mono- 
6rowo-derivative,  m.  p.  63 — 64°) ;  a-  and  (S-naphthyl 
methyl  (monoftromo-derivatives,  m.  p.  46°  and 
62 — 63°,  respectively) ;  a-naphthyl  ethyl  (4-bromo- 
derivative);  3-naphthyl  ethyl  (1-bromo-derivative) ; 
dibenzvl  (dibromo- derivative,  m.  p.  107 — 108°) ; 
veratrole,  resorcinol  dimethyl,  quinoT  dimethyl,  and 
diphenyl  (dibromo-derivatives) ;  guaiacol  (tribromo- 
derivative) ;  anethole,  isosafrole,  and  eugenol  methyl 
(monobromo-derivative  dibromides) ;  safrole  (tri- 
bromo-derivative  dibromide),  and  isoeugenol  methyl 
(dibromide).  p-Tolyl  methyl,  and  o-  and  p-tolyl 


ethyl  ethers  are  oxidised  with  potassium  dichromate 
and  dilute  sulphuric  acid  to  p-anisic,  and  o-  and 
p-ethoxy benzoic  acids,  respectively.  H.  Burton. 

Two  modifications  of  liquid  ethyl  ether.  M. 
Wdlfke  and  J.  Mazur  (Nature,  1930,  126,  6S4 — 
685).- — The  curve  shoving  the  change  of  temperature 
with  time  during  the  gradual  heating  of  ethyl  ether 
exhibits  a  transformation  point  at  — 105-4°. 

L.  S.  Theobald. 

Ether  and  ester.  III.  Diethylene  dioxide 
(dioxan).  J.  van  Alphen  (Rec.  trav.  chim.,  1930, 
49,  1040—1044;  cf.  this  vol.,  738,  1270).— Ethylene 
glycol  is  partly  converted  into  dioxan  under  the 
catalytic  influence  of  ferric  chloride  (hydrated), 
ferric  sulphate  (anhydrous),  aluminium  sulphate 
(anhydrous),  or  concentrated  sulphuric  acid.  A 
“  continuous  ”  process  for  the  conversion  of  glycol 
into  dioxan  using  ferric  sulphate  as  catalyst  is 
described.  Dioxan  with  concentrated  nitric  acid 
at  —10°  yields  a  nitrate,  (C4H802)3,4HN03,  m.  p.  14°. 

J.  D.  A.  Johnson. 

Alkyl  peroxides.  V.  Barium  methyl  per¬ 
oxide.  A.  Rieche  and  F.  Hitz  (Ber.,  1930,  63, 
[J3],  2504—2505;  cf.  A.,  1929, 1268).— Barium  methyl 
peroxide  may  be  prepared  by  the  addition  of  an  excess 
of  crystalline  barium  hydroxide  to  30—50%  aqueous 
methyl  hydrogen  peroxide  in  an  atmosphere  free 
from  carbon  dioxide;  after  removal  of  the  excess  oi 
barium  peroxide,  the  filtrate  is  heated  with  alcohol 
and  cooled,  when  the  barium  compound  crystallises; 
it  is  washed  with  alcohol,  from  which  it  should  not 
be  freed  completely,  since  the  dry  material  is  violently 
explosive.  When  dissolved  in  water  and  treated 
with  terephtlvalyl  chloride  in  benzene  it  yields  methyl 
diperterephthalate ,  C<,H4(CO02Me)2,  m.  p.  125°, 
hydrolysed  to  terephthalic  acid  and  methyl  hydrogen 
peroxide.  H.  Wbek. 

Alkyl  peroxides.  VI.  Monohydroxydialkyl 
peroxides.  A.  Rieche  [with  F.  Hitz]  (Ber.,  1930, 
63,  [R],  2642 — 2652 ;  cf.  preceding  abstract).— 
Monohydroxydialkyl  peroxides,  R-CH(0H)-0-0-R, 
are  readily  obtained  by  the  interaction  of  molar 
quantities  of  alkyl  hydrogen  peroxides  with  aldehydes. 
They  are  remarkably  stable,  distil  almost  without 
decomposition  in  a  vacuum,  arc  stable  in  organic 
solvents,  and  almost  unchanged  by  boiling  water. 
Methyl  hydroxymethyl  peroxide  is  exceptional, 
since  it  decomposes  slowly  on  contact  with  glass  and 
is  moderately  explosive.  In  aqueous  solution  the 
hydroxy-compounds  are  less  readily  reduced  than 
the  dialkyl  peroxides  and  complete  reaction  of 
peroxidic  oxygen  is  not  observed  with  hydriodic 
acid  or  titanium  trichloride.  They  are  very  sensitive 
towards  alkali.  Hydrogen  and  formic  acid  are 
invariably  produced  from  a  hydroxymethyl  group, 
whereas  other  hydroxyalkyl  groups  do  not  yield 
hydrogen.  When  warmed,  they  are  decomposed  by 
salts  of  bivalent  iron ;  the  hydroxymethyl  derivatives 
occupy  an  isolated  position,  since  the  group  yields 
formic  acid  and  the  liberated  hydrogen  atom  is 
available  for  reduction  of  the  other  half  of  the 
molecule.  The  other  hydroxyalkyl  compounds 
decompose  in  a  different  manner.  The  following 
individual  compounds  are  described  ;  methyl  hydroxy- 
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methyl  peroxide,  b.  p.  45°/17  mm.,  dm  1112,  «',) 
1-39S27,  from  80%  methyl  hydrogen  peroxide  and 
formaldehyde  in  anhydrous  ether :  its  decomposition 
by  potassium  hydroxide  into  hydrogen,  methyl 
alcohol,  and  formic  acid  confirms  its  postulated 
intermediate  production  during  the  alkaline 
decomposition  of  methyl  hydrogen  peroxide  (A.,  1929, 
1268) ;  hydroxymethyl  ethyl  peroxide,  b.  p.  46 — 4S°/ 
13  mm.,  d'e  1-0453,  »>,?  1-40435;  methyl  a-hydroxy - 
ethyl  peroxide,  b.  p.  25 — 27°/17  mm.,  d's  1-029,  m1,? 
1-39301 ;  ethyl  a-kydroxyethyl  peroxide,  b.  p.  65 — 70°/ 
65  mm.  (slight  decomp.),  d*1  0-9902,  1-39643; 

ethyl  a-hydroxypropyl  peroxide.  H.  Wren. 

n-Butyl  phosphite.  A.  Arbusov  and  J.  Arbusov 
(J.  Russ.  Phys.  Chem.  Soc.,  1930,  62,  1533 — 1536). — 
Sodium  w-butoxide  reacts  with  the  calculated  quant¬ 
ity  of  phosphorus  trichloride  to  give  a  68-6%  yield  of 
tri-w-butyl  orthophosphite,  b.  p.  119-5 — 120° /8  mm., 
i!,  0-9309.  With  bromine  the  ester  yielded  the 
metaphosphite  and  butyl  bromide.  When  heated 
in  a  sealed  tube  at  150 — 160°  with  «-butyl  iodide, 
«-butyl  «-butylphosphinate,  b.  p.  150 — 151°/10  mm., 
dl  0-9634,  was  obtained,  which  on  hydrolysis  with 
concentrated  hydrochloric  acid  gave  n-butylphosphinic 
acid,  m.  p.  101 — 103°  ( barium  salt). 

M.  ZVEGINTZOV. 

Preparation  and  physical  properties  of  a- 
monoglycerides .  R.  S.  Rewadikar  and  H.  E. 
Watson  (J.  Indian  Inst.  Sci.,  1930, 13A,  12S— 140).— 
a-Monoglycerides  of  octoic,  decoic,  dodecoic,  myristic, 
palmitic,  and  stearic  acids  have  been  prepared  by 
Fischers  method  (A.,  1920,  i,  805),  by  oxidation  of  the 
allyl  esters  of  the  fatty  acids,  and  from  glycerol  and 
the  methyl  esters  of  the  fatty  acids.  The  variation 
of  drri,  n8-”,  m.  p.,  and  viscosity  with  number  of  carbon 
atoms  in  the  acid  is  regular.  The  parachors  are  all 
lower  than  those  calculated  from  Sugden’s  data.  The 
monoglycerides  of  dodecoic,  myristic,  palmitic,  and 
stearic  acids  exhibit  two  definite  m.  p.  (cf.  Fischer,  foc. 
cit.) ;  the  rate  of  change  of  the  more  fusible  ((3)  modific¬ 
ation  into  the  less  fusible  (a)  form  increases  with 
decrease  in  mol.  wt.  The  solidifying  points  of  the 
glycerides  are  invariably  lower  than  the  m.  p.  of  the 
a-form  (cf.  B.,  1929,  101).  The  following  are  new : 
allyl  stearate,  m.  p.  35°  ( dibromide ,  m.  p.  45°);  allyl 
dodecoate,  b.  p.  162— 164°/20  mm.  ( dibromide ,  b.  p. 
220 — 222°/10  mm.);  diphenylcarbimide,  m.  p.  101° , 
and  di-p-nitrobenzoyl  derivatives,  m.-  p.  94°,  of  a- 
glyceryl  decoate;  diphenylcarbimide,  m.  p.  114°,  and 
di-p-nitrobenzoyl  derivatives,  m.  p.  91-5°,  of  a-glyceryl 
octoate.  H.  Burton. 

Synthesis  of  ,3 -glycerides.  M.  Bergmann  and 
N.  M.  Carter  (Z.  physiol.  Chem.,  1930,  191,  211 — 

221). — p-Benzoyl-ay-benzylideneglycerol  on  reduction 
with  hydrogen  and  palladium  yields  $-benzoylglycerol, 
m.  p.  72-5°,  reconverted  into  the  benzylidene  com- 

und  with  benzaldehyde  and  hydrogen  chloride. 

ith  p-nitrobenzoyl  chloride  and  pyridine  it  gives 
fi-benzoyl-ay-di-p-nitrobenzoylglycerol,  m.  p.  153°(corr.). 
With  acetone  in  presence  of  hydrochloric  acid,  3- 
benzoylglvcerol  forms  fi-berizoyl-xy-isopropylidene - 
glycerol,  iin.  p.  33°.  ay-Benzylideneglyeerol  with 
pyridine  and  acetic  anhydride  gives  the  (3- acetyl 
derivative,  m.  p.  101°,  which  on  catalytic  hydrogen¬ 


ation  furnishes  $-acetylglycerol,  b.  p.  117 — 118°/0-3 
mm.  The  latter  forms  $-acctyl-ny-di-p-nitrobenzoyl- 
glycerol,  m.  p.  161 — 162°  (corr.).  [i-Palmilyl-xy- 
benzylideneglycerol ,  m.  p.  63-5°,  and  [i-pahnitylglycerol, 
m.  p.  69°,  are  described.  a-Palmitin  condensed  with 
benzaldehyde  gives  a-pamityl-$y-benzylideneglycerol, 
m.  p.  35°;  (3-palmitin  with  acetone  in  presence  of 
copper  sulphate  forms  {i-palmityl-oLy-isopropylidene- 
glycerol,  m.  p.  44° ;  in  presence  of  hydrogen  chloride 
and  sodium  sulphate  it  furnishes  a-palmityl-p-iso- 
propylidencglycerol  (migration  of  the  acyl  group). 
a-Palmitin  gives  the  a-palmityl  product  in  presence 
of  copper  sulphate.  J.  H.  Birkixshaw. 

Physical  properties  of  pure  triglycerides. 
R.  B.  Joglekar  and  H.  E.  Watson  (J.  Indian  Inst. 
Sci.,  1930,  13A,  119 — 127). — Mainly  an  account  of 
work  previously  reviewed  (B.,  1929,  101).  The  para¬ 
chors  for  the  triglycerides  of  decoic,  dodecoic,  myristic, 
palmitic,  and  stearic  acids  are  all  higher  than  those 
calculated  from  Sugden’s  data.  H.  Burton. 

Mechanism  of  carbohydrate  oxidation.  XIII. 
Action  of  potassium  hydroxide  on  calcium 
hexosediphosphate.  Comparison  with  that  of 
dextrose  and  laevulose.  W.  L.  Evans  and  R.  C. 
Hockett  (J.  Amer.  Chem.  Soc.,  1930,  52,  4065 — 
4069). — The  production  of  lactic  acid  from  calcium 
hexosediphosphate  and  oA’-potassium  hydroxide  at 
50°  is  similar  to  its  formation  from  dextrose  (A.,  1926, 
1228)  and  hevuloso  (A.,  1928,  741);  the  amount 
increases  rapidly  to  a  maximum  after  rather  more  than 
24  hrs.  and  then  remains  constant  up  to  22  days. 
Eormic  and  acetic  acids  are  produced  in  small  amounts. 
The  hexosediphosphate  is  probably  hydrolysed  to 
laevulose,  which  undergoes  3  : 4-enediol  formation, 
resulting  in  the  production  of  lactic  acid.  The  acetic 
acid  may  arise  from  glyeollaldehyde  formed  cither 
by  fission  of  the  hexose-2  :  3-cnediol  or  a  triose-1  :  2- 
enediol.  H.  Burton. 

Action  of  magnesium  ethyl  bromide  and  of 
oxidising  agents  on  diethyl  polysulphides.  A. 
Baroni  (Atti  R.  Accad.  Lineei,  1930,  [vi],  11,  905 — 
909). — The  action  of  magnesium  ethyl  bromide  on 
diethyl  polysulphides  results  in  complete  breakdown  of 
the  molecules  -with  formation  of  ethyl  sulphide  and 
mercaptan.  Treatment  of  diethyl  trisulphide  with 
nitric  acid  (d  1-2)  yields  diethyl  tris-ulphoxide, 
Et-[SO]3-Et,  b.  p.  154— 155°/20  mm.,  df  1-2844,  which 
is  reduced  to  mercaptan  by  zinc  and  dilute  acid.  When 
oxidised  -with  either  fuming  nitric  acid,  or  aqueous 
permanganate  or  hydrogen  peroxide,  diethyl  disul¬ 
phide  and  trisulphide  yield  respectively  diethyl 
disulpkone,  Et-S02-S02-Et,  b.  p.  128°/26  mm.,  df 
1-3035,  and  diethyl  trisulphone,  Et-[S0,]3-Et,  m.  p,  32°, 
df  1-5048  (cf.  A.,  1929,  1039,  1270).  T.  H.  Pope. 

Influence  of  the  sulphur  atom  on  the  reactivity 
of  adjacent  atoms  or  groups.  IV.  Direct  polar 
eflects.  6.  M.  Bennett  and  A.  X.  Mosses  (J.C.S., 
1930,  2364 — 2369). — Fuming  hydrobromic  acid  reacts, 
under  identical  conditions  at  the  ordinary  temper¬ 
ature,  with  phenyl  y-hydroxypropyl,  8-hydroxybutyl, 
and  s-hydroxyamyl  sulphides  to  cause,  respective!}-, 
1-0,  90,  and  1-3%  conversion  into  the  bromosulphide, 
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that  from  the  8-compound  being  isolated,  by  addition 
of  potassium  bromoaurate,  as  pheiiyltetramethylenesul- 
phonium  bromoaurate,  m.  p.  120°  (decomp.).  The 
original  suggestion  (A.,  1927,  355)  that  the  hydroxyl 
group  in  the  8-position  to  a  sulphur  atom  is  much  more 
reactive  with  hydrobromic  acid  than  one  in  the  y-  or 
e-position  is  thus  confirmed,  since  the  alternative 
possibility  that  the  hydroxysulphide  is  first  converted 
into  the  cyclic  sulphonium  hydroxide  is  negatived  by 
the  complete  absence  of  tendency  to  ring  closure  with 
phenyl  8-hydroxybutyl  sulphide  at  100°.  Moreover, 
with  conditions  under  which  the  y-hydroxy-sulphidc 
suffers  only  3-7%  conversion  by  dry  hydrogen  chloride 
at  50°  into  the  chloro-sulphide,  the  8-hydroxy-sulphide, 
after  subsequent  treatment  with  sodium  phenyl 
sulphide,  affords  a  33-2%  yield  of  uS-diphenylthiol- 
butane,  m.  p.  85°  (similarly  synthesised  from  pure 
phenyl  8-chlorobutyl  sulphide),  indicating  that  this 
proportion  of  the  8-chloro-sulphide  formed  had  not 
undergone  ling  closure.  Hence  in  the  reaction  with 
hydrogen  chloride  the  8-liydroxy-sulphide  was  con¬ 
verted  first  into  the  halogenated  sulphide  and  reacted 
much  faster  than  the  y-hydroxy -sulphide.  This 
effect  is  ascribed  to  the  direct  polar  effect  of  the 
sulphur  atom  transmitted  through  space  to  the  8-hydr¬ 
oxy-group.  The  anomalous  direct  effect  of  the  methyl 
group  on  the  strength  of  o-toluic  (k  11-7  x  1(H)  com¬ 
pared  with  benzoic  (6-2  X  1(H)  and  m-toluic  (5-0  x  10*5) 
acids  is  discussed,  and  is  explained  by  the  suggestion 
that  the  small  dipole  which  exerts  an  electron  repulsion 
towards  the  remainder  of  the  molecule  along  the  line 
of  its  attachment  will  result  in  an  electron  attraction 
along  the  same  line  in  the  opposite  direction  outside 
the  group.  The  application  of  this  idea  to  the  direct 
olar  effects  of  the  halogens  and  to  the  valency- 
eflexion  effects  of  the  gem-dialkyl  group  are  discussed. 

J.  W.  Baker. 

Chlorination  of  formylmethionic  (formyl- 
methanedisulphonic)  acid.  H.  J.  Backer  (Rec. 
trav.  chim.,  1930,  49,  1054—1056;  cf.  A.,  1929,  792; 
this  vol.,  1270). — Potassium  formylmethionato  when 
chlorinated  in  warm  aqueous  solution  gives  a  67% 
yield  of  potassium  formylchloromethanedisulphonate, 
CH(OH)2-CC1(SOsK)2  ( oxime  and  semicarbazone  di- 
hydrate).  Treatment  of  this  salt  (but  not  of  the 
oxime)  with  aqueous  potassium  hydroxide  at  the 
ordinaiy  temperature  results  in  the  formation  of 
potassium  formate  and  methionate,  the  latter  being 
isolated  as  its  strychnine  salt  (yield  78%). 

J.  D.  A.  Johnson. 

Bromomethanetrisulphonic  acid.  H.  J.  Backer 
and  K.  H.  Klaassens  (Rec.  trav.  chim.,  1930, 
49,  1045 — 1047). — Bromomethanetrisulphonic  acid 
(+3HaO),  m.  p.  179°  (decomp.),  is  obtained  in  40% 
yield  by  bromination  of  methanetrisulphonic  acid 
in  aqueous  solution  at  150°.  The  barium  salt 
[+9HaO ;  and  +8H20  (stable  in  air)]  is  soluble  in 
water  at  25°  to  the  extent  of  4-19  g.  of  anhydrous  salt 
in  100  g.  of  water.  For  the  potassium  salt  (+H20, 
piezoelectric,  solubility  at  25°,  1-890  g.  in  lOOg. 
water),  full  crystallographic  data  are  given.  The 
anhydrous  thallous  and  heptahydrated  lanthanum  salts 
are  described.  With  potassium  sulphite,  potassium 
bromomethanetrisulphonate  reverts  to  potassium 
methanetrisulphonate.  J.  D.  A.  Johnson. 


Thiolmethanetrisulphonic  acid.  H.  J.  Backeb 
(Rec.  trav.  chim.,  1930,  49,  1048 — 1053). — Attempts 
to  prepare  methanetetrasulphonic  acid  from  thiol¬ 
methanetrisulphonic  acid  by  regulated  oxidation  at 
the  ordinary  temperature  and  at  0°  by  means  of 
chlorine  or  bromine  in  presence  of  aqueous  potassium 
carbonate  were  unsuccessful.  One  mol.  of  thiol¬ 
methanetrisulphonic  acid  requires  six  atoms  of 
halogen  and  not  eight  for  regulated  oxidation  (cf. 
Albrecht,  A.,  1872,  403).  Full  crystallographic  data 
for  the  potassium  thiolmethanetrisulphonatc  di¬ 
hydrate  are  given  (solubility  at  25°  3-21%  of  anhydrous 
salt).  J.  D.  A.  Johnson. 

Velocity  of  esterification  in  mixed  solvents. 
B.  W.  Bhide. — See  this  vol.,  1379. 

Electrochemical  preparation  of  formates  from 
carbonic  acid.  M.  Rabinovitsoh  and  A.  Mascho- 
vetz. — See  this  vol.,  1532. 

Preparation  and  purification  of  ethyl  acetate. 
II.  M.  S.  Roshdestvenski,  A.  G.  Pttkirev,  and 
V.  V.  Longinov  (Trans.  Inst.  Pure  Chem.  Reagents, 
U.S.S.R.,  1929,  No.  300,  123— 142).— The  composition 
of  the  crude  ester  prepared  by  various  methods  was 
determined.  Wade’s  method  (J.C.S.,  1905,  87, 1656) 
does  not  afford  an  azeotropic  ternary  mixture  of  b.  p. 
70-3°.  The  preparation  of  the  crude  ester  and  its 
purification  are  described  in  detail ;  ethyl  acetate  has 
b.  p.  77-15°,  0-90725  (in  air),  nft  1-37234. 

Chemical  Abstracts. 

Optical  rotatory  power  of  configuratively 
related  substances.  W.  Kuhn,  K.  Freudenbebg, 
and  I.  Wolf  (Ber.,  1930,  63,  [B],  2367—2379).- 
Analysis  of  the  graphs  showing  the  optical  activity 
and  absoiption  of  methyl  azidopropionate  and  azido- 
propiondimethylamide  shows  that  the  azido-bands 
contribute  45%  and  23%  of  the  optical  rotation 
respectively,  but  are  responsible  only  for  1  /10s  of  the 
total  absorption.  The  optical  activity  of  a  compound 
is  therefore  regarded  as  the  sum  of  the  contributions 
of  the  individual  bands  or  substituents  whereby 
particular  weight  is  laid  on  the  weak  and  medium 
strong  bands  proximate  to  the  visible  portion  of  the 
spectrum.  Exchange  of  methoxyl  for  dimethyl- 
amido-groups  causes  a  change  in  the  magnitude  and 
sign  of  the  anisotropy  of  the  carboxyl  bands,  whereas 
the  vicinal  action  of  the  azido-bands  is  approximately 
retained.  The  alteration  of  rotation  caused  by  trans¬ 
formation  of  a  substituent  depends  mainly  on  the 
change  of  the  band-anisotropy  of  the  substituent 
and  to  a  smaller  extent  on  the  modified  rotation 
components  of  the  remaining  substituents  due  to 
vicinal  action.  The  graphs  of  methyl  chloro-  and 
bromo-propionate  and  of  chloro-  and  bromo-propion- 
dimethylamide  are  similarly  considered.  Consider¬ 
ation  of  the  optical  displacement  rule  from  an  analogous 
point  of  view  establishes  theoretically  the  necessity 
for  a  very  close  chemical  relationship  among  the 
compounds  under  comparison.  Under  certain  con¬ 
ditions,  the  principle  of  optical  superposition  can  be 
predicted.  H.  Wren. 

Steric  series.  XI.  Configuration  of  tbe  halo- 
genopropionic  acids  and  alanine.  K.  FreudeN- 
berg,  W.  Kuhn,  and  I.  Bumann  [in  part  with 
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F.  Sohns]  (Ber.,  1930,  63,  [JB],  2380— 2390).— The 
optical  displacement  rule  is  formulated  as  follows. 
Derivatives  of  a-substituted  fatty  acids  or  other  com¬ 
pounds  with  a  centre  of  asymmetry  which  are  analogous 
among  themselves  do  not  possess  mobile  hydrogen 
atoms,  and  can  be  examined  in  the  absence  of  solvent, 
undergo  a  similar  change  in  activity  when  correspond¬ 
ing  substituents  of  the  asymmetric  atom  are  similarly 
changed  in  such  a  manner  that  a  large  change  in 
activity  results.  The  following  compounds  are  shown 
to  belong  to  the  (Z-series  :  (-f-)-azido-,  (+)-chloro-, 
(-f-)-bromo-,  (  +  )-iodo-propionic  acid,  benzoyl-<Z-, 

acetyl -fZ-,  and  toluenesulphonyl-d-lactic  acid,  d(— )- 
lactic  acid  and  d{— )-alanine.  The  following  data 
are  recorded  :  ( — ) - x-azidopropionyl  chloride.,  b.  p. 

46 — 47°/13  mm.,  [a]„w  +49-9°,  from  the  Z-acid  and 
thionyl  chloride;  methyl  (— )-a -azidopropionate,  b.  p. 
530/13  mm.,  [a]5W  —18-35°,  from  the  acid  and  diazo¬ 
methane  or  the  chloride  and  methyl  alcohol;  ethyl 
{—)-oL-azidopropionalc,  b.  p.  62 — 63°/12  mm.,  fa]57< 
—18-69°;  propyl  (—)-a-azidopropionaie,  b.  p.  82°/35 
mm.,  [a]57g  — 20-6S°;  ( —  )-x-azidopropiondimelhyl- 

amide,  b.  p.  80°/2  mm.,  [a],7S  +182°;  (-)-a-azido- 
propiondiethylaviide,  b.  p.  93 — 94°/2  mm.,  [<*],„ 
+  180-8° ;  methyl  Z(+)-a-aminopropionate,  b.  p.  35— 
36°/12  mm.;  methyl  \(-\-)-ct-acetamidopropiomle,  b.  p. 
88— 90°/2  mm.,  m.  p.  45°,  [a],;s  -54-46°,  from  the  ester 
and  acetic  anhydride  in  ether  at  —15°;  l(+)-a-oceZ- 
amidoproptiondimethyl amide,  b.  p.  110°/2  mm.,  m.  p. 
88—90°,  [a]"  -46-8°,  [a]“  -58-7°  in  alcohols,  by 
acetylation  of  1(  +  )-<x-aminopropiondimethylamide,  b.  p. 
64 — 66°/0-5  mm.,  [a]„  +14-0°,  obtained  by  reduction 
of  Z(— )-azidopropiondimethylamide  with  aluminium 
amalgam  in  ether  or  (partly  racemised)  by  the  action 
of  dimethylamine  on  methyl  Z(+)-a-acetamidopro- 
pionate;  ethyl  Z(— )-a-aminopropionate,  [a]„  —2-1°; 
ethyl  1( -\-)-x-benzamidopropiomte,  m.  p.  100 — 101°, 
Ml?  +39-3°  (±0-3)  in s-tetrachloroethane,  [a]",  +5-89° 
in  pyridine ;  ( —  )-a.-bromopropiondimethylamide 

(readily  racemised),  [a]57S  +S6-S°;  (-)-a-chloro- 
propionic  acid,  [a]3„  —15-4°,  by  resolution  of  the 
r-acid  with  cinchonine  in  aqueous  solution;  (— )-a- 
chloropropionyl  chloride,  b.  p.  50 — 53°/90  mm.,  [a],7S 
+4-1° ;  methyl  (— )-a-chloropropionate,  b.  p.  80 — 82°/ 
110  mm.,  [a]w,  —27-8°;  (—)-x-chloropropiondimethyl- 
amide,  b.  p.  89°/10  mm.,  [a]**  +60-4°;  a-iodopro- 
pionyl  chloride,  b.  p.  44 — 45°/12  mm.,  [a]57,  +54-34°, 
from  the  d-acid  and  thionyl  chloride;  methyl  a-iodo- 
propionate,  [a]573  +97-31°,  [a]379  +S7-50°  in  hexane, 
from  the  acid  and  diazomethane  in  hexane;  a-iodo- 
propiondimethylamide,  m.  p.  67°/2  mm.,  [a]37,  —6-08°, 
-10-8°  in  hexane. 

Attempts  to  resolve  a-cyanopropionic  acid  by  means 
of  brucine  were  only  partly  successful  and  the  active 
acid  became  racemised  with  great  readiness,  a- 
Cyanopropionyl  chloride ,  b.  p.  68°/25  mm.,  methyl 
&-cyanopropionaie,  b.  p.  S0°/12  mm.,  and  a-cyanopro- 
picmdimethylamide,  b.  p.  S4°/2  mm.,  are  described. 

Methyl  d{—)-toluencsulphonyl-lactate,  [a]g8  +51-64°, 
and  lactdimethylamide,  b.  p.  7S°/1  mm.,  have  been 
prepared.  H.  Wren. 

Preparation  of  pure  palmitic  and  stearic 
acids  in  large  quantities.  H.  Dubovxtz  (Chem.- 
Ztg.,  1930,  54,  814).— Very  pure  palmitic  acid  (titer 


62-6°,  iodine  value  0-45,  acid  value  219-2)  can  be 
obtained  from  Stillingia  tallow  as  follows  :  the  liber¬ 
ated  fatty  acids  (by  the  autoclave  or  Twitched 
process)  are  cold-pressed  to  remove  liquid  acids  and 
neutral  oil,  and  then  pressed  warm  in  cakes  1  cm. 
thick;  the  product,  dissolved  in  its  own  weight  of 
90%  alcohol,  is  .cast  into  cakes  3  cm.  thick,  which  are 
warm-pressed  (without  previous  melting).  The  resi¬ 
due  is  broken  up  and  the  alcohol  evaporated.  Stearic 
acid,  titer  69-7°,  acid  value  197-5,  iodine  value  0-41, 
unsaponif.  matter  0-1%,  can  be  prepared  by  the  same 
method  from  shea  butter  or  from  olive  oil  fatty  acids 
that  have  been  partly  hydrogenated  (iodine  value 
35 — 40).  E.  Lewkowitsch. 

Purification  [isolation]  and  properties  of 
naturally  occurring  higher  fatty  acids.  D. 
Holde  and  W.  Bleyberg  (Z.  angew.  Chem.,  1930, 
43,  897—902 ;  cf.  A.,  1929,  294 ;  B.,  1929,  667,  785).— 
An  individual  fatty  acid  is  best  isolated,  particularly 
from  a  complex  mixture,  by  fractional  distillation  of 
the  mixed  acids  or  their  esters  at  a  very  low  pressure  ; 
and  in  any  case  this  should  precede  attempts  at 
separation  by  crystallisation.  The  separation  may  be 
controlled  by  measuring  the  m.  p.  of  successive 
fractions,  a  rapid  fall  in  m.  p.  of  the  first  few  indicating 
the  presence  of  an  individual  in  fair  purity.  Acids  of 
lower  mol.  wt.  may  then  be  separated  by  fractional 
crystallisation,  but  any  of  higher  mol.  wt.  still  present 
are  best  removed  by  distillation.  The  lithium  acetate 
method  fails  with  sparingly  soluble  acids  of  high 
mol.  wt.  A  micro-distillation  apparatus  for  use  with 
low  pressures  is  described,  by  aid  of  which  the  ten- 
dencj’'  of  the  higher  fatty  acids  and  their  esters  to 
decompose  on  distillation  is  avoided.  As  additional 
criteria  of  purity  to  those  already  implied,  the  identity 
of  m.  p.  of  crystals  and  mother-liquor,  and  the 
tendency  of  pure  fatty  acids  to  form  coarse  crystals  (as 
against  that  of  mixtures  to  form  glassy  microcrystall¬ 
ine  masses)  are  suggested. 

Fractional  distillation  of  the  methyl  esters  of  crude* 
“  eerotic  ”  acid  from  beeswax  gave  a  series  of  fractions 
of  steadily  increasing  m.  p.,  but  the  acid  itself  gave 
three  initial  fractions  of  decreasing  m.  p.,  from  which 
n-tetracosoic  acid,  identical  with  the  synthetic  pro¬ 
duct,  was  readily  isolated  in  a  pure  state.  An 
apparently  homogeneous  acid,  C27HM02,  obtained  by 
fractional  distillation  of  the  ethyl  esters  of  the  acids 
from  Chinese  insect  wax  and  crystallisation  of  the 
main  fraction,  when  distilled  gave  initial  fractions  of 
rapidly  falling  m.  p.,  from  which  «-hexacosoic  acid  was 
finally  isolated.  H.  A.  Piggott. 

Action  of  acetyl  bromide  on  ethyl  ethoxy- 
acetate.  R.  Lyd£n  (Finska  Kemistsamf.  Mcdd., 
1930,  38,  68—71 ;  Chem.  Zentr.,  1930,  i,  3171).— The 
chief  products  are  ethyl  bromide  and  ethyl  acetoxy- 
acctate,  ethyl  acetate  and  -ethyl  bromoacetate  also 
being  formed.  A.  A.  Eld  ridge. 

Decarboxylation  of  pyruvic  acid.  I.  U.  Bok- 
ltjnd  (Biochem.  Z.,  1930, 226,  56 — 61). — Pyruvic  acid 
in  presence  of  ammonia  and  of  a  number  of  amino- 
compounds,  e.g.,  aniline,  methylamine,  aminobenzoic 
acid,  toluidine,  etc.,  is  catalytically  decomposed  into 
carbon  dioxide  and  acetaldehyde,  the  reaction  occurr¬ 
ing  in  dilute  aqueous  solution  at  the  ordinary  temper- 
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ature.  With  aniline,  the  reaction  has  an  optimal  pu 
at  3-6  and  shows  close  resemblance  to  the  decom¬ 
position  by  carboxylase.  P.  W.  Clhtterbuck. 

Behaviour  of  polyhydroxy-aliphatic  acids  on 
heating.  K.  H.  Bauer  and  A.  Eberle  (Z.  angcw. 
Chem.,  1930,  43,  902—904). — Dihydroxystearic  acid, 
m.  p.  133°,  when  heated  at  140 — -200°  in  a  stream  of 
carbon  dioxide,  evolves  water  and  gives  gelatinous 
products  of  lower  acid  value  and  with  an  acquired 
saponification  value,  and  regarded  therefore  as  esters 
of  varying  complexity  produced  by  elimination  of 
water  intermolecularly  between  the  hydroxyl  and 
carboxyl  groups  of  the  acid  (“  estolides  ”).  These 
products,  or  the  original  dihydroxy-acid,  when  heated 
at  300°  are  converted  into  i-ketostearic  acid  (Baruch, 
A.,  1S94,  i,  170)  in  yields  of  about  60%.  The  same 
product  is  obtained,  in  slightly  better  yield,  from  the 
dihydroxystearic  acid,  m.  p.  98°.  Corresponding 
products  are  not  obtained  from  sativic  or  linusic  acids, 
decarboxylation  apparently  occurring  with  the  pro¬ 
duction  of  hydrocarbons.  H.  A.  Piggott. 

Oxidation  of  dibasic  acids.  W.  H.  Hatcher 
and  W.  H.  Mueller  (Canad.  J.  Res.,  1930,  3,  291 — 
305). — The  rates  of  oxidation  of  malonic,  tartronic, 
succinic,  malic,  tartaric,  maleic,  and  fumaric  acids  by 
aqueous  hydrogen  peroxide  at  100°  have  been  deter¬ 
mined  by  the  method  previously  described  (A.,  1927, 
425 ;  1929,  424).  Oxidation  appears  to  take  place 
through  an  acid-hydrogen  peroxide  complex.  The 
oc-hydroxy-acids  are  oxidised  twice  as  rapidly  as  the 
unsubstituted  acids ;  malic  acid,  however,  behaves  as 
a  (3-hydroxy-acid.  Maleic  acid  is  oxidised  more 
rapidly  than  fumaric  acid.  In  presence  of  hydro¬ 
chloric  acid,  fumaric  acid  is  the  only  one  to  show  no 
velocity  change ;  the  rate  is  increased  for  maleic  acid 
and  decreased  for  all  the  other  acids.  The  sodium  or 
potassium  salts  are  unsuitable  for  oxidation  studies 
owing  to  the  catalytic  decomposition  of  the  peroxide. 
The  formation  of  peracids  is  not  a  stage  in  the  oxid¬ 
ation,  but  is  due  to  side  reactions. 

The  rate  of  oxidation  of  tartronic  acid  by  acidified 
potassium  permanganate  at  25°  increases  with  rise  in 
acidity  (cf .  A. ,  1928, 249) ;  succinic  acid  is  not  attacked 
by  potassium  permanganate  in  presence  of  sulphuric 
acid.  H.  Burton. 

Optical  activity  and  polarity  of  substituent 
groups.  XVI.  Application  of  the  Thorpe- 
Ingold  valency  deflexion  hypothesis  to  optically 
active  compounds.  H.  G.  Rule  and  J.  Harrower 
(J.C.S.,  1930,  2319— 2328).— The  influence  exerted  by 
the  pem-dialkyl  group  on  the  rotatory  powers  (in  the 
homogeneous  state  and  in  alcohol  and  benzene  solu¬ 
tions)  of  the  f-menthyl  esters,  CR,X*C02Cj0H19,  has 
been  investigated  in  the  cases  where  X=CO,C10H19, 
C02H,  CO,Na,  and  OMe.  These  menthyl  esters  are 
best  prepared  by  the  action  of  /-menthol  on  the  corre¬ 
sponding  methyl  esters  at  140 — 150°  in  the  presence  of 
a  little  sodium  menthoxide,  and  thus  are  obtained: 
1  -menthyl  dimethyl-,  b.  p.  210— 212°/2  mm.,  d“'5  0  9712, 
[d/]'g„  — 27T9°  (converted  by  1  mol.  of  sodium  hydr¬ 
oxide  at  80°  into  the  1  -menthyl  hydrogen  ester,  df* 
T029  [ilfJSj,  —205-0°),  and  diethyl-,  m,  p.  52 — 53°, 
df  0-9705,  [d/JSsi  —279-1°  (1  -menthyl  hydrogeti  ester, 
d?  1-013,  [J/]*,  -224-7°)  - malomte ;  1 -menthyl  *- 


methoxyisobutyrate ,  b.  p.  124 — 126°/10  mm.,  df  0-94G0, 
[M]fm  — 197-9°  [the  methyl  ester,  b.  p.  134— 137°/ 
755  mm.  (corr.),  is  obtained  by  the  action  of  methyl 
iodide  and  silver  oxide  on  hydroxyisobutyric  acid, 
m.  p.  79°,  winch,  in  turn,  is  prepared  by  hydrolysis  of 
acetonecyanohydrin  with  fuming  hydrochloric  acid  at 
the  ordinary^  temperature],  and  1  -menthyl  a-metkoxy- 
o.-ethylbutyrate,  b.  p.  139 — 141°/8  mm.,  —76-23° 
/=100  mm.)  (methyl  ester,  b.  p.  165 — 168°,  n'$  1-4194), 
all  rotations  being  in  the  homogeneous  state.  The 
rotatory  powers  for  other  wave-lengths  and  in  alcohol 
and  benzene  are  also  given.  The  increasing  proximity 
of  the  groups  X  and  CO2C10H19  resulting,  on  the  basis 
of  the  Thorpe-Ingold  valency  deflexion  hypothesis, 
from  the  change  CH2 — ->CMc2 — v  CEt2,  leads  to  a 
marked  fall  in  the  rotations  of  the  menthyl  malonates 
(X=CO,C10H19)  and  of  the  sodium  menthyl  malonates 
(X=C02Na),  and  to  a  rise  in  the  hydrogen  malonates 
(X=C02H)  and  in  the  methoxy-esters  (X=OMe).  The 
depression  following  the  conversion  of  the  acids 
into  their  sodium  salts  increases  continually  in  magni¬ 
tude  from  the  malonate  to  the  diethylmalonate.  With 
the  exception  of  the  methoxy-esters  these  observations 
are  in  agreement  with  the  known  influence  of  the 
substituents  X  in  the  p-  and  o-substituted  benzoic 
esters  on  the  assumption  that  the  characteristic 
o-effccts  are  related  to  the  proximity  of  X  to  the  ester 
group  (Rule  and  others,  A.,  1928,  765,  8S4).  The 
absence  of  a  similar  parallelism  in  the  case  of  the 
methoxy-esters  is  discussed  in  the  light  of  possible 
complicating  factors,  and  the  influence  of  steric  effects 
on  the  yields  and  ease  of  hydrolysis  of  the  various 
esters  are  noted.  J.  W.  Baker. 

Polymerisation  and  ring  formation.  VI. 
Adipic  anhydride.  J.  W.  Hill  (J.  Amer.  Chem. 
Soc.,  1930,  52,  4110 — 4114). — Mainly  an  account  of 
work  previously  reviewed  (Carothers,  this  vol.,  1272). 
The  following  is  new.  Polymeric  adipic  anhydride 
reacts  with  phenol  forming  phenyl  adipate,  m.  p  105-5— 
106°  (cf.  Voerman,  A.,  1905,  i,  13).  H.  Burton. 

Preparation  of  thio-acids,  particularly  chloro- 
thioacetic  acid.  F.  Arndt  and  N.  Bekir  (Ber., 
1930,  63,  [/?],  2390 — 2393). — Chloroacetyl  chloride  is 
converted  into  chlorothioacetic  acid,  CH2Cl-CO-SH, 
b.  p.  46°/16  mm.,  in  good  yield  by  the  action  of  dry 
hydrogen  sulphide  in  presence  of  aluminium  chloride 
at  a  low  temperature.  The  method  appears  general, 
since  acetyl  chloride  affords  thioacetic  acid  in  poor 
yield  under  similar  conditions.  The  constitution  of 
chlorothioacetic  acid  follows  from  its  conversion  by 
diazomethane  into  methyl  chlorothioacetate,  b.  p.  160°/ 
atm.  pressure,  58°/15  mm.,  also  obtained  from  chloro¬ 
acetyl  chloride  and  methyl  mercaptan.  Chlorothio¬ 
acetic  acid  and  chloroacetyl  chloride  in  boiling  carbon 
tetrachloride  yield  dichlorodiacetyl  sulphide,  b.  p- 
130°/11  mm.,  m.  p.  47°.  The  product  of  m.  p.  38° 
obtained  by  von  Auwers  and  Arndt  (A.,  1909,  i,  668) 
by  the  action  of  chloroacetyl  chloride  on  p-thiocresol 
is  shown  to  be  p-tolvl  chlorothioacetate,  and  not 
p-tolylthiolacetyl  chloride  as  stated  by  Stolid  (A., 
1914,  i,  992),  since  it  is  only  slowly  attacked  by  water, 
by  which  p-tolylthiolacetyl  chloride,  b.  p.  149°/16  mm., 
derived  from  the  acid  and  phosphorus  pentachloride, 
is  immediately  hydrolysed. 
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Thiolacetic  acid  and  phosphorus  trichloride  appear 
to  yield  the  substance,  ^q^q^xPCI,  b.  p.  93°/13  mm., 
immediately  decomposed  by  water  with  formation  of 
hydrogen  chloride  and  thiolacetic  acid.  II.  Wren. 


Product  of  interaction  of  formaldehyde  with 
ammonium  sulphate.  A.  Machado  (Revista 
Chim.  pura  appl.,  1928,  3,  129 — 133;  Chem.  Zentr., 
1930,  i,  2421 — 2422). — The  crystalline  product  of 

qjj _ g _ qjj  interaction  of  formaldehyde  and  am- 

_ 7-  monium  sulphate  in  aqueous  solution 

Att _ c? _ has  a  composition  corresponding  with 

a  tti,  the  formula  C5H10N2S, ;  the  annexed 
formula  is  proposed  in  place  of  D<Mcpine’s  formula. 

A.  A.  Eldeidge. 

Condensation  reactions  of  acetaldehyde  over 
certain  oxide  catalysts  at  pressures  from  1  to 
500  atm.  of  hydrogen.  H.  Adkins,  M.  E.  Kinsey, 
and  K.  Folkers  (Ind.  Eng.  Chem.,  1930,  22,  1046— 
104S). — When  a  mixture  of  the  vapours  of  ethyl 
alcohol  and  acetaldehyde  is  subjected  to  the  action  of 
the  chromite  of  zinc,  manganese,  or  copper  as  catalyst 
at  360°  in  an  atmosphere  of  hydrogen  under  500  atm. 
pressure,  a  great  variety  of  products,  mainly  aliphatic 
alcohols  and  the  ethyl  esters  of  fatty  acids,  are  formed. 
Ethyl  alcohol  treated  similarly  but  in  absence  of  acet¬ 
aldehyde  yields  mainly  hydrogen  and  ethylene;  the 
effect  of  variation  in  the  experimental  conditions  on 
the  ratio  and  rate  of  formation  of  these  substances  has 
been  studied.  R.  Cuthili.. 


Aliphatic  acyloins.  I.  Preparation.  B.  B. 
Corson,  W.  L.  Benson,  and  T.  T.  Goodwin  (J.  Amer. 
Chem.  Soc.,  1930,  52,  3988— 3995).— The  following 
acylalkylcarbinols  are  prepared  in  about  50%  yield 
by  adding  gradually  2  mols.  of  the  ethyl  ester  of  the 
requisite  fatty  acid  to  a  stirred  mixture  of  sodium 
(4  atoms)  and  ether  (1 — 1-5  litres) ;  the  mixture  is  kept 
gently  boiling.  After  24  hrs.  the  mixture  is  poured 
into  ice  and  the  resultant  ether-soluble  neutral 
product  fractionated  (cf.  Bouveault  and  Locquin,  A., 
1906,  i,  782) :  propionylethylcarbinol,  b.  p.  50 — 53°/ 
3  mm.,  df8  0-9310,  riff  1-4183;  w-butyryl-w-propyl- 
carbinol,  b.  p.  SO— 82°/10  mm,  df8  0-9160,  «jT 
1-4242 ;  i.sobutyrylisopropylcarbinol,  b.  p.  55 — 57°/ 
3  mm.,  df'8  0-8990,  nf;'a  1-4159;  w-valeryl-n-butyl- 
carbinol,  b.  p.  90 — 92°/3  mm.,  df'8  0-9000,  wjf  1-429S; 
wovaleryli.sobutylcarbinol,  b.  p.  94 — 97°/12  mm.,  df'8 
0-8930,  riff  1-4260 ;  ?i-hexoyl-w-amylcarbinoI,  b.  p. 
105 — 107°/3  mm.,  dfa  0-8900,  rif*  1-4339;  iso hexoyl- 
iso amylcarbinol,  b.  p.  101— 103°/3  mm.,  df8  0-S865, 
tojT  1-4326 ;  $-methylvaleri)l-$-methylbuliylcarbinol,  b.  p. 
102— 104°/3  mm.,  df8  0-8880,  rift*  1-4330,  and  aa-dt- 
methylbatyryl-aix-dimelhylpropylcarbinol,  b.  p.  96 — 
97°/3  mm.,  in.  p.  ±12°,  df6  0-9300,  rift*  1-4471. 
Some  of  the  corresponding  diketone  is  usually  pro¬ 
duced  and  during  distillation  of  the  carbinol  a  high- 
boiling  compound  is  formed.  When  the  carbinols  are 
exposed  to  sunlight  the  carbon  and  hydrogen  contents 
decrease  (with  one  exception)  whilst  the  values  of  d 
and  n  remain  constant ;  the  pale  yellow  colour  of  the 
carbinols  disappears,  but  returns  in  the  dark. 

H.  Burton. 

Cleavage  of  ns-ay-diketones.  W .  M.  Kutz  and 
H.  Adkins  (J.  Amer.  Chem.  Soc.,  1930,  52,  4036 — 


4042;  cf.  this  vol.,  1273). — Xine  ay-diketones, 
CHRAc-CO-R',  have  been  hydrolysed  with  0-1JV- 
sodium  hydroxide  and  an  alcoholic  solution  of 
hydrogen  chloride  (0-5  mol.  per  1  mol.  of  diketone)  at 
60°,  and  the  amounts  of  acetic  acid  (or  ester)  and  the 
acid  R'-C02H  (or  ester)  determined  from  the  partition 
ratio  of  the  acids  involved  between  benzene  and  water 
containing  0-15  mol.  of  sodium  sulphate  per  litre.  The 
percentages  of  ethyl  acetate  in  the  mixture  of  esters 
produced  by  alcoholysis  are:  acetylbutyrylmethane, 
43-5 ;  acetyl-M-valerylmethane,  61 ;  acetyh'.sovaleryl- 
methane,  65-5 ;  acetyl-a-methylbutyrylmethane,  81 ; 
acetyltrimethj’lacctylmethane,  91 ;  benzoylacetyl- 
methane,  100 ;  cycfohexanecarboxylacetylmethane, 
58-5 ;  a-benzoyl-a-acetyl-S-phenylethane,  100 ;  furoyl- 
aeetylmethane,  100.  The  corresponding  figures  for  the 
percentages  of  acetic  acid  produced  on  alkaline  hydro¬ 
lysis  are  49, 55, 67, 58,  86,  56,  69,  and  100,  respectively. 
The  results  show  that  there  is  no  close  relationship 
between  the  amounts  of  the  acids  produced  and  their 
strengths.  Increased  branching  in  the  acetylvaleryl- 
methanes  causes  a  progressive  diminution  in  the 
amount  of  the  ethyl  valerate  produced  during 
alcoholysis ;  such  branching  has,  however,  little  effect 
on  the  amount  of  the  valeric  acid  formed  on  alkaline 
hydrolysis.  It  is  suggested  that  the  ratio  of  esters 
is  a  measure  of  the  extent  of  enolisation  of  the  carb¬ 
onyl  groups  (cf.  loc.  cit,).  Determinations  of  the 
partition  of  cyc/ohexanecarboxylic,  benzoic,  trimethyl- 
acetic,  w- valeric,  isovaleric,  a-methvlbutyric,  and 
n-butyric  acids  between  equal  volumes  of  benzene 
and  water  containing  0-15  mol.  of  sodium  sulphate  per 
litre  have  been  made.  Acetyl-a-melhylbulyrylmelhane, 
b.  p.  62 — 65°/5  mm.,  d$  0-9160,  and  furoylacetylmeth- 
ane,  m.  p.  30 — 31°,  are  prepared  by  the  method 
previously  described  (loc.  cit.).  H,  Burton. 

Catalytic  hydrogenation  of  azines.  V.  Hydro¬ 
genation  of  ketazines.  The  relative  affinities 
of  the  methyl  and  ethyl  groups.  K.  A.  Taitale 
and  P.  W.  Usatsciiev  (J.  Russ.  Phvs.  Chem.  Soc., 
1930,  62, 1241—1258 ;  cf.  A.,  1926, 157 ;  1927,  260)— 
Bisdimethvl  ketazine,  bisdimethyl  ethyl  ketazine,  and 
bisdiethyl  ketazine  were  investigated  in  the  same  way 
as  the  aldazines  (loc.  cit.) ;  the  rate  of  hydrogenation 
of  the  dimethyl  was  greater  than  for  the  methyl  ethyl, 
and  the  rate  of  the  latter  greater  than  for  the  diethyl 
compound,  the  quantitative  results  of  the  former 
investigation  being  confirmed. 

Bisdimethyl  ethyl  ketazine,  b.  p.  171 — 172°,  df  0-S404, 
nf  1-4551,  on  hydrogenation  gave  XX-di-sec.- 
bulylhydrazine,  b.  p.  168-5 — 1697769  mm.,  dj  0-8214, 
nf,  1-4283 ;  this  formed  a  dihydrochloride  readily 
decomposing  into  the  monochloride,  m.  p  147°,  which 
yielded  a  semicarbazide,  m.  p.  48  — 49°,  with  potassium 
cyanatc,  and  the  phenylthiosemicarbazide,  m.  p.  78 — 
78-5°,  with  phenylthiocarbimide.  The  hydrazine  can 
be  converted  into  the  corresponding  azo-compound, 
azo-a-methylpropane,  b.  p.  140 — 142°/756  mm.,  dj 
0-7904,  nf  1-4127,  either  by  cautious  oxidation  with 
mercuric  oxide  or  with  nitrous  acid  by  way  of  the 
nitroso-compound.  If  the  alcoholic  solution  of  the 
azo-compound  is  saturated  with  hydrogen  chloride, 
sec.-butylhydrazine  hydrochloride  is  obtained,  whilst 
heating  with  benzoyl  chloride  yields  dibenzoyl- sec.- 
butylhydrazine,  m.  p.  169 — 170°.  The  hydrochloride 
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of  the  primary  hydrazine  and  potassium  thiocyanate  on 
heating  give  the  sec. -butylsemicarbazide,m. p.97-5 — 98°. 

Bisdiethyl  ketazine,  b.  p.  196 — 197°/762  mm.,  df 
0-8419,  n'g  1-4574,  on  hydrogenation  yields  NN'-tZi-tert.- 
amylhydrazine,  b.  p.  193 — 193-5° /753  mm.,  which  is 
very  similar  to  the  lower  homologue,  readily  giving 
the  benzoyl  derivative,  b.  p.  184 — 185°/15  mm., 
semicarbazide,  m.  p.  57 — 57-5°,  azo-compound,  b.  p. 
181 — 182°/751  mm.,  primary  hydrazine  and  its 
dibenzoyl  derivative,  m.  p.  199-5 — 200°,  and  semi¬ 
carbazide,  m.  p.  107 — 108°,  with  the  corresponding 
reagents.  M.  Zvegixtzov. 

Xylan.  J.  Reilly,  P.  P.  Doxovan,  and  K.  Burks 
(Proc.  Roy.  Irish  Acad.,  1930,  39b,  505 — 514). — 
Xylan  is  conveniently  prepared  from  wheat  straw 
by  extraction  with  5%  sodium  hydroxide  solution, 
after  the  preliminary  removal  of  incrusting  materials 
by  repeated  application  of  the  chlorine  dioxide- 
sodium  sulphite  process.  The  crude  polysaccharide 
is  purified  by  precipitation  from  aqueous  solution 
by  alcohol  and  final  extraction  with  boiling  alcohol 
and  ether.  Cryoscopy  of  a  0-5%  solution  of  xylan 
in  molten  acetamide  indicates  a  mol.  wt.  correspond¬ 
ing  with  xylose  anhydride,  but  in  more  concentrated 
solutions  the  apparent  mol.  wt.  is  somewhat  greater. 
The  depolymerised  xylan,  “  xylanan,”  may  be 
recovered  from  solution  in  acetamide  by  precipitation 
with  alcohol ;  in  tho  moist  condition  it  is  soluble  in 
cold  water,  but  after  drying  it  may  only  be  dispersed 
above  50°.  Cryoscopy  of  an  aqueous  solution  of 
xylanan,  dried  at  112°  in  a  vacuum,  indicates  M  345, 
increasing  after  repeated  freezing  of  the  solution  to 
M  485.  Similar  cryoscopic  measurements  on  solutions 
of  the  original  xylan  are  impossible,  since  the  solute 
is  precipitated  on  cooling  to  0°.  Analogous  results 
are  obtained  when  xylan  is  depolymerised  in  form- 
amide  at  90°.  Xylanan  is  indistinguishable  from 
xylan  either  by  ultimate  analysis  or  by  rotation, 
[a]D  —111°,  in  dilute  sodium  hydroxide  solution. 
Xylanan,  dispersed  in  molten  acetamide,  is  formulated 
as  xylopyranose  1  :  4-anhydride.  T.  H.  Mortox. 

Determination  of  aldose  sugars  by  titrating 
with  standard  iodine  and  alkali.  G.  M.  Klixb 
and  S.  F.  Agree  (Ind.  Eng.  Chem.  [Anal.],  1930, 
2,  413 — 415). — Slow  addition  of  an  alkali  to  a  solution 
containing  an  aldose  and  a  small  quantity  of  iodine 
causes  oxidation  of  the  sugar  without  the  formation 
of  iodate,  and  by  alternate  additions  of  iodine  and 
alkali  solutions  in  small  quantities  the  reaction  may 
be  rapidly  completed  without  over-oxidation  of  the 
sugar ;  rapid  production  of  iodate  indicates  the 
completion  of  the  oxidation.  In  the  procedure 
recommended  5  c.c.  of  0-LY-iodine  and  7-5  c.c.  of 
0-liY-sodium  hydroxide  are  added  alternately  to  the 
sugar  solution,  which  should  be  neutral  to  phcnol- 
phthalein,  until  the  reaction  is  complete,  and  after 
acidification  the  liberated  excess  of  iodine  is  titrated 
with  0-  1-V-thiosulphate  solution,  of  which  1-5 — 2-0  c.c. 
should  be  required.  Back-titration  of  the  excess  of  acid 
added  indicates  the  quantity  of  alkali  used  during  the 
oxidation,  which  serves  as  a  check  on  the  iodine  titre. 
Ketonic  and  non-reducing  sugars  do  not  interfere 
unless  an  excess  of  iodine  and  alkali  is  used.  The 
error  does  not  exceed  0-2 — 0-3%.  H.  F.  Gillbe. 


Simple  proof  of  the  stereochemical  configur¬ 
ations  of  d-glucose  and  of  d-galactose.  J.  A. 
Ambler  (J.  Chem.  Educ.,  1930,  7,  1599 — 1601). — 
A  discussion.  Chemical  Abstracts. 


Precipitation  of  dextrose  by  copper  sulphate 
and  barium  hydroxide.  Generalisation  to 
sugars  and  polyoses.  P.  Fleur y  and  P.  Ameert 
(J.  Pharm.  Chim.,  1930,  [viii],  12,  289— 301).— The 
precipitation  of  dextrose  by  copper  sulphate  and 
sodium  hydroxide  is  liable  to  be  prevented  by  the 
dissolution  of  the  colloidal  complex  to  form  a  blue 
solution :  this  difficulty  can  be  obviated  by  the  use 
of  barium  hydroxide.  As  the  proportion  of  sodium 
hydroxide  to  sugar  and  copper  sulphate  is  increased 
a  maximum  precipitation  is  rapidly  reached  at  which 
78%  of  the  sugar  is  removed,  but  with  further  addition 
of  alkali  the  amount  of  sugar  precipitated  decreases. 
With  progressive  additions  of  barium  hydroxide  the 
removal  of  sugar  increases  regularly  and  tends 
towards  a  maximum  precipitation  of  96%.  Addition 
of  barium  salts  to  the  blue  “  peptised  ”  solution 
results  in  immediate  precipitation  of  the  sugar. 
When  excess  of  barium  hydroxide  is  added  a  certain 
amount  of  alkali  is  "  fixed  ”  by  the  precipitate,  the 
amount  being  proportional  to  the  amount  of  sugar 
withdrawn;  the  sugar  and  alkali  are,  however,  re¬ 
formed  on  dilution  and  the  former  may  be  recovered. 
The  amount  of  dextrose  removed  by  a  fixed  amount  of 
copper  has  a  maximum  value  linearly  proportional 
to  the  amount  of  copper  and  amounting,  approxi¬ 
mately,  to  466  mg.  of  dextrose  per  1  g.  of  copper 
sulphate.  H.  J.  Dowdek. 


Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXXII.  Constitution  of  sedosan 
(anhydrosedoheptose).  H.  Hibbert  and  C.  G. 
Axdersox  (Canad.  J.  Res.,  1930,  3,  306—317).— 
Methylation  of  anhydrosedoheptose  (sedosan)  (La 
Forge  and  Hudson,  A.,  1917,  i,  444;  La  Forge,  A., 
1920,  i,  595)  with  methyl  iodide  and  silver  oxide, 
first  in  presence  of  and  then  in  absence  of  methyl 
.alcohol,  gives  a  tetramethyl  derivative,  m.  p.  48 — 19°, 
[*In 5 — 137°  in  water,  which  on  successive  oxidation 
with  nitric  acid  {d  1-42)  at  90°  and  esterification  with 
methyl-alcoholic  hydrogen  chloride  yields  an  inactive 
methyl  trimcthoxyglutarate  ( methylamide ,  m.  p. 
145 — 146°)  and  possibly  a  methyl  hydroxydimethoxy- 
glutarate  (non-crystalline  methylamide) .  The 

crystalline  methylamide  differs  from  trimethoxy- 
glutarmethylamide  (Haworth  and  Jones,  A.,  1927, 
1059),  and  the  absence  of  dimethoxysuccinic  acid  in 
the  oxidation  product  suggests  that  sedosan  is  a 
2 : 7-anhydropyranosc.  The  pre¬ 
sence  of  a  primary  hydroxyl 
group  in  sedosan  is  iliustrated  by 
:  its  forming  a  triphcnyhndkyl 
ether,  m.  p.  147°,  [a]g8  —33-25°  in 
chloroform.  Sedosan  is  given 
the  annexed  constitution. 

Attempted  epimerisation  of 
trimethyl-S-arabonolactone  into 
trimethyl  -  S  -  ribonolactone  by 
Haworth  and  Long’s  method  (A.,  1929,  426)  was  not 
successful.  H.  Burtox. 
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Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXX.  Comparative  hydrolysis  of 
disaccharides  and  polysaccharides.  H.  Hibbert 
and  E.  G.  V.  Percival  (J.  Araer.  Chem.  Soc.,  1930, 
52,  3995 — 4005). — The  rates  of  hydrolysis  of  cellulose, 
cellobiose,  cellodextrin  (cellobiosan),  starch,  maltose, 
and  lactose  by  a  solution  of  anhydrous  zinc  chloride 
(1  part)  in  hydrochloric  acid  (d  T18;  2  parts)  have 
been  determined  polarimetrically  at  23°.  With  the 
exception  of  cellulose  and  cellodextrin,  the  reactions 
are  unimolecular  and  the  velocity  coefficients  (K  x  104) 
are:  cellobiose  (1-0),  starch  (2-45),  maltose  (2-4), 
and  lactose  (2-84).  No  relationship  appears  to  exist 
between  the  rate  of  hydrolysis  of  a  disaccharide  and 
the  mode  of  linking  of  the  sugar  units  (cf.  Freudenberg 
and  others,  A.,  1928,  1222).  Cellulose  is  hydrolysed 
slowly,  probably  owing  to  the  slow  hydrolysis  of 
cellobiose.  Hydrolysis  of  sucrose,  lie  van,  and  inulin 
with  0-HV-oxalic  acid  at  65°  proceeds  at  approxi¬ 
mately  the  same  rate  in  each  case,  indicating  that 
each  substance  contains  y-fructose  residues. 

H.  Burton. 

Phillyrin.  F.  Kolle  and  T.  Hjerlow  (Pharm. 
Zentr.,  1930,  71,  705—' 708).— Phillyrin, 
C39Hj70j6+2H20,  m.  p.  152°  (decomp.  160°  partly 
to  a  substance  of  m.  p.  178 — 180°),  [a]g  4-49-11°, 
the  glucoside  from  Forsythia  suspense  and  Olea 
fragrant  (cf.  Evkman,  A.,  1886,  1040),  is  hydrolysed 
by  a-glucosidase,  rhamnase,  or  dilute  aqueous  acids 
to  dextrose  and  phillygenin,  C^HjjOj,,,  m.  p.  131 — 
131*5°,  [a]o  about  +130°.  R.  Child. 

Glucosides  of  Digitalis  lanata,  Ehrh.  C. 
Mannich,  P.  Mohs,  and  W.  Mauss  (Arch.  Pharm., 
1930, 268, 453—476). — Four  glucosides,  none  of  which 
is  identical  with  digoxin  (Smith,  this  vol.,  583),  have 
been  isolated  from  the  alcoholic  extract  of  the 
dried  leaves.  The  principal  glucoside,  lanadigin, 
C41H0BOj,4H2O,  m.  p.  245°  (rapid  heating),  [a]{?  + 
33-3°  in  alcohol,  gives  a  yellow  sodium  derivative, 
from  which  it  is  not  recovered  on  acidification.  It 
is  hydrogenated  with  difficulty .  (palladium)  to  a 
dihydro- derivative,  m.  p.  245°  (decomp.),  [a]?,' 
4-27-6°  in  alcohol,  and  hydrolysed  by  dilute  hydro¬ 
chloric  acid  to  digitoxose,  a  small  quantity  of  a 
disaccharide  (below),  and  lanadigigenin,  C^H^Oj, 
m.  p.  220 — 222°  (also  +2H20,  froths  at  130 — 135°, 
resolidifying  with  m.  p.  206 — 207°),  [a]j?  +23-6°  in 
alcohol  ( dibenzoyl ,  m.  p.  256 — 257°,  [a]j?  +5°,  and 
diacetyl,  m.  p.  210°,  derivatives),  probably  identical 
with  digoxigenin  (Smith,  loc.  cit.).  This  is  a  mono¬ 
lactone  and  gives  when  treated  with  boiling  0-lAr- 
sodium  hydroxide  and  reacidified  a  product,  m.  p. 
255°  (also  +EL>0).  With  concentrated  hydrochloric 
acid  it  forms  an  anhydro- derivative,  CyE^O.,  (also 
-f 2H„0),  m.  p.  IS 6 — 187°,  readily  converted  in 
presence  of  palladised  charcoal  into  a  dihydro-deriv- 
ative,  m.  p.  184°,  isomeric  with  digitoxigenin.  Lana¬ 
digigenin  is  hydrogenated  to  a  difo/dro-derivative 
(+0-5H2O),m.p.  220°,  sintering  and  frothingfrom  155°, 
which  is  also  a  lactone.  The  disaccharide ,  C^H^Oj, 
m.  p.  220°,  [<x]d+31*7°  in  water  (Jiexa-acetate,  m.p.  196 — 
196°),  is  non-reducing,  but  gives  reducing  sugars  after 
vigorous  hvdrolvsis.  Lanata  glucoside-II  (C,  60-3%; 
H,  8-0%),  "m.  p.  243—245°,  [«]“  +32-6°  in  alcohol, 


closely  resembles  lanadigin,  but  yields  on  hydrolysis 
digitoxigenin  in  addition  to  the  three  products 
obtained  from  the  latter.  Systematic  fractional 
crystallisation  failed  to  separate  it  into  simpler 
glucosides.  The  amorphous  Lanata  glucoside-YLI, 
m.  p.  228 — 229°,  [a]*  4-14-2°  in  alcohol,  is  probably 
identical  with  “  digitalinum  verum,”  Kiliani.  It  is 
hydrolysed  to  a  digitaligenin,  [a]®  -j-566°,  character¬ 
ised  by  analysis  and  hydrogenation,  also  sugars,  of 
which  only  dextrose  can  be  identified.  Lanata 
glucoside- IV,  C42H6r>016,  or  C2!)HlsOn,  sintering  at 
195°  and  resolidifying  with  m.  p.  225 — 250°,  [a]j? 
+  5-5°  in  methyl  alcohol,  gives  none  of  the  usual  colour 
reactions  of  the  Digitalis  glucosides  and  is  hydrolysed 
by*  aqueous-alcoholic  hydrochloric  acid  to  a  genin, 
C23H30O3,  or  C3oH4204,  m.  p.  190°,  optically  inactive 
{dihydro  -  derivative ,  m.  p.  213 — 214°),  and  dextrose 
only1.  Acidification  of  an  alkaline  solution  of  the 
glucoside  gives  an  isomeric  product,  m.  p.  278°.  The 
colour  reactions  of  the  new  products  are  described. 
The  glucosides  have  physiological  activities  by  the 
timeless  method  of  200,000,  250,000,  150,000,  and 
50,000  frog  units,  respectively.  H.  E.  F.  Notton. 

Polysaccharides.  III.  Acetamide  as  a  poly¬ 
saccharide  solvent.  J.  Reilly,  R.  Wolter,  and 
P.  P.  Donovan  (Sci.  Proc.  Roy.  Dublin  Soc,,  1930, 
19,  467 — 173). — An  apparatus  for  the  mol.  wt. 
determination  in  acetamide  is  described  (cf.  A., 

1929,  1282);  the  molten  acetamide  is  cooled  in 

boiling  alcohol  vapour.  Determinations  of  the  mole¬ 
cular  depression  constant  of  acetamide  give  the  follow¬ 
ing  values  :  sucrose  (40-6  and  44-1  when  the  con¬ 
centration  of  the  solute  is  0-767  and  2-009%, 
respectively) ;  acetanilide  (40-2  and  40-7  with  con¬ 
centrations  of  1-20S  and  2-148%,  respectively); 
mannitol  (42-7;  c=2-112%);  naphthalene  (37-8; 
c=l-27%).  Determinations  of  the  mol.  wt.  of 
depolymerised  polysaccharides  and  their  acetates 
by'  the  modified  method  of  Freudenberg  (this  vol., 
198)  give  the  same  results  as  with  the  older  method 
(cf.  Hess,  ibid.,  456).  H.  Burton. 

Starch.  XXIV.  New  polyamyloses.  H. 
Pringsheim,  A.  Wiener,  and  A.  Weidinger  (Ber., 

1930,  63,  [jB],  2628—2636;  cf.  this  vol.,  895).— 
Determinations  of  the  mol.  wt.  of  a-tetra-amyloso 
in  freezing  acetamide  give  values  corresponding 
closely  with  those  required  for  a  hexose  anhydride. 
Similar  results  are  obtained  in  freezing  formamide 
provided  that  the  solvent  has  been  freed  so  far  from 
traces  of  formic  acid  that  it  has  m.  p.  +1-8°  to  +2°; 
with  unpurified  formamide  much  higher  values  are 
obtained.  Addition  of  alcohol  to  the  formamide 
solution  causes  precipitation  in  80%  yield  of  a- 
amylosan,  C6H10O5,H2O,  [a]'fj  4-149°  in  water,  which 
gives  characteristic,  long,  green  needles  with  iodine 
in  potassium  iodide.  Removal  of  alcohol  and  the 
bulk  of  the  formamide  from  the  filtrate  followed  by 
addition  of  alcohol  and  ether  gives  $-amylosan, 
C6H10Os,H2O,  [a]®  +173°  in  water,  which  in  form¬ 
amide  or  water  has  the  mol.  wt.  of  a  disaccharide 
anhydride.  It  is  most  easily  distinguished  from 
a-amy'losan  by  the  additive  product  with  iodine,  which 
forms  brownish-red  prismatic  rods.  Similar  observ¬ 
ations  with  (3-hexa-amy'lose  in  acetamide  or  form- 
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amide  give  mol.  wts.  corresponding  with  the  2xC6 
stage.  Addition  of  alcohol  and  ether  to  the  form- 
amide  solution  precipitates,  in  90%  yield,  p-amylosan 
identical  with  that  derived  from  a-tetra-amylose. 
The  amylosans  form  sparingly  soluble  additive 
compounds  with  organic  solvents,  for  example 
trichloroethylene,  by  aid  of  which  they  can  be  with¬ 
drawn  from  their  aqueous  solutions,  a -Amylosan 
triacetate,  [a]'i,  +120°  in  chloroform,  mol.  wt.  256  in 
glacial  acetic  acid,  and  (3- amylosan  triacetate,  [a]]?  -f- 
130-5°  in  chloroform,  mol.  wt.  332  in  glacial  acetic 
acid,  are  described.  Repeated  evaporation  of  aqueous 
solutions  of  a-amylosan  on  the  water-bath  results 
in  the  production  of  at-isoamylosan,  [a]*  +133°  in 
water,  mol.  wt.  in  formamidc  corresponding  with 
C6Hj0O5.  p-Amylosan  requires  only  protracted 
heating  of  its  aqueous  solution  to  effect  the  conversion 
into  p-iso amylosan,  [a]  -fl51°  in  water,  mol.  wt. 
in  formamide  corresponding  with  the  2xCe  stage; 
the  compound  is  precipitated  unchanged  from 
formamide  solution.  In  aqueous  solution  the  iso- 
amylosans  exhibit  a  pronounced  tendency7  towards 
molecular  aggregation,  becoming  colloidally*  disperse 
within  a  few  days.  The  artificial .  production  of 
polyisoamylosans  thus  appears  to  be  indicated  and 
to  receive  support  from  the  ability*  of  a-polyiso- 
amydosan  to  form  a  gel  in  concentrated  aqueous 
solution.  On  the  other  hand,  these  products  appear 
to  be  convertible  into  the  characteristic  a-  and  p- 
ainylosans  from  which  the  respective  iodine  products 
are  formed. 

a-Amylosan  passes  when  heated  in  formamide  for 
6  hrs.  at  100°  into  a  substance  crystallising  from 
aqueous  alcohol  in  hexagonal  plates  which  gives  a 
very*  characteristic  blackish-green,  prismatic  compowid 
with  iodine  (photomicrograph).  a-Tetra-amy*lose, 
P-hexa-amylose,  and  the  two  amylosans  have  identical 
optical  activities  fl>K  -f-133°)  in  aqueous  pyridine 
(7:3).  H.  Wren. 

Inulin.  X.  H.  Princ.sheim  and  J.  Reilly 
[with  W.  G.  Hensel,  W.  Bijrmeister,  P.  P.  Donovan, 
and  (Miss)  N.  Hayes]  (Ber.,  1930,  63,  [B],  2636— 
2642;  cf.  this  vol.,  S96). — Re-examination  of  the 
products  used  previously  ( loc .  cit .)  in  consequence  of 
the  criticisms  of  Berner  (ibid.,  1025)  has  shown  that 
the  inulin  used  was  free  from  ethyl  alcohol  as  judged 
•by  the  failure  of  the  iodoform  reaction  and  that 
air-dried  inulin,  C6H10O5,H2O,  generally  becomes 
completely  dehy*drated  within  30  min.  when  preserved 
over  phosphoric  oxide  in  a  vacuum  at  78°.  The 
inulan  was  free  from  acetamide  when  tested  by  dis¬ 
tillation  with  sodium,  hydroxide  and  treatment  of  the 
distillate  with  Nessler’s  solution.  Cryoscopic  observ¬ 
ations  of  the  mol.  wt.  of  inulin  in  acetamide  and  puri¬ 
fied  formamide  indicate  the  formula  2xC6H10O5, 
although  occasionally  double  this  value  is  found. 
Inulan  from  acetamide  or  formamide  in  sufficiently7 
dilute  aqueous  solution  has  the  2  X  C6  formula. 

Examination  of  the  action  of  iodine  on  Isevulosc 
under  the  conditions  of  Willstatter  shows  reaction 
to  occur  to  an  extent  corresponding  with  about  2-S% 
of  dextrose.  When  this  correction  is  applied  to  the 
product  obtained  by  the  acid  hydrolysis  of  inulin 
(cf.  Schlubach  and  Eisner,  A.,  1929,  915 ;  Jackson 


and  Gocrgen,  ibid.,  1280)  about  5%  of  dextrose  appears 
to  be  present.  Application  of  the  same  method  to 
the  product  of  the  hydrolysis  of  inulin  by  inulinase 
shows  the  absence  of  dextrose.  The  possibility  that 
dextrose  is  a  component  of  natural  inulin  is  not 
thereby  excluded,  since  fermentative  lwdrolysis 
cannot  be  caused  to  proceed  beyond  90%,  as  judged 
from  the  behaviour  of  the  product  towards  Fehling's 
solution.  H.  Wren. 

Views  of  the  constitution  of  cellulose  and  their 
experimental  foundations.  K.  Hess  (Kolloid-Z., 
1930,  53,  61 — 75). — An  account  of  old  and  new  views 
of  the  constitution  of  cellulose  is  given  and  recently 
published  experimental  work  on  the  swelling  of  cellu¬ 
lose  and  on  its  examination  by  the  X-ray  spectro- 
graphic  method  is  summarised.  It  is  concluded 
that  the  work  reviewed  does  not  justify  definite 
views  of  the  constitution  of  the  cellulose  molecule. 

E.  S.  Hedges. 

Chemical  sorption.  IV.  Complex  sorption 
process  and  hydrolysis.  S.  Liepatov  [with  N. 
Sokolova]  (Z.  anorg.  Chem.,  1930,  192,  383-390).- 
Investigation  of  the  adsorption  of  sodium  hy7droxideby 
cclluloso  indicates  that  1  mol.  of  cellulose  fixes  3  mols. 
of  sodium  hydroxide  and  that  the  sodium  atom  can 
attach  itself  to  the  surface  of  the  cellulose  only7  at  a 
point  where  there  is  a  hydroxyl  group.  The  swelling 
of  cellulose  which  takes  place  in  sodium  hydroxide 
solution  reaches  a  maximum  in  a  10%  solution  of 
the  hydroxide.  Comparison  of  the  swelling  of 
cellulose  in  sodium  hydroxide  solution  and  pure  water, 
respectively,  indicates  that,  in  the  former  case,  water 
is  adsorbed  until  the  cellulose  is  covered  with  a  uni- 
molecular  layer,  whilst  in  the  latter  the  water  merely 
enteres  the  capillaries  of  the  cellulose  film.  Both 
conclusions  are  confirmed  by  X-ray7  measurements. 

M.  S.  Burr. 

Action  of  heat  on  ethylamine  and  benzylamine. 

C.  D.  Hurd  and  E.  L.  Carnahan  (J.  Amer.  Chem. 
Soc.,  1930,  52,  4151 — 4158). — When  ethylamine  is 
passed  through  a  pyrex-glass  tube  at  600°,  acetonitrile 
and  hydrogen  are  the  main  products  formed,  together 
with  some  ethylene,  ammonia,  hydrogen  cyanide, 
and  methane.  At  S90 — 900°,  using  quartz  tubes, 
acetonitrile  is  not  produced ;  the  amount  of  ethylene 
diminishes  with  increase  in  the  time  of  contact; 
hydrogen  and  paraffin  hydrocarbons  are  also  formed. 
When  ethydamine  is  passed  over  kaolin  at  900°,  little 
or  no  ethylene  is  produced  but  carbon  monoxide  is 
found.  Contrary*  to  the  statement  of  Upson  and 
Sands  (A.,  1922,  i,  1121),  butane  is  not  formed  during 
the  pyrolysis.  The  following  changes  probably  occur  : 
NH3+C.,H4  •< —  NH2Et  — >  H,  +  CHMciXH — > 
CHj-fHCN  or  H2+MeCN. 

Benzylamine  is  recovered  unchanged  when  passed 
through  a  pyrex-glass  tube  at  535°  (contact  time  54 
sec.).  At  630°  (contact  time  160  sec.),  hydrogen, 
nitrogen,  hydrogen  cyanide,  ammonia,  benzene, 
toluene,  benzonitrile,  and  small  amounts  of  carbon 
monoxide  and  saturated  gaseous  hydrocarbons  are 
formed.  Much  benzydamine  is  recovered  at  700° 
(contact  time  49  sec.)  and  practically  no  benzonitrile 
is  produced.  The  following  changes  take  place : 

CH2Ph*NH2 — >  H2+CHPh’.NH;  2CH2Ph*NH2 — S- 
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NHa+Ph-Me + CHPluNH ;  CHPhiNH  — >  Ph-H-f 
HCN  or  H2+Ph-CN. 

p -Toluenesulphon-benzylamide  and  -dibenzylatnide 
have  m.  p.  119°  (corr.)  and  81-3°  (corr.),  respectively. 

H.  Burton. 

Synthesis  of  ethylenediamine.  N.  Putochin 
(Trans.  Inst.  Pure  Chem.  Reagents,  U.S.S.R.,  1929, 
No.  300,  119 — 122). — Phthalimide  and  potassium 
carbonate  are  used  instead  of  potassium  phthalimide, 
and  the  water  formed  in  the  reaction  is  trapped. 
The  yield  is  55—60%  (cf.  A.,  1929,  1168). 

Chemical  Abstracts. 

Quaternary  ammonium  iodide  derivatives  of 
ethyl  iodoacetate.  P.  Freundler,  L.  Piaun,  and 
(Mlle.)  M.  Pilaub  (Bull.  Soe.  chim.,  1930,  fiv],  47, 
1147 — 1150). — When  1  mol.  of  silver  oxide  is  added 
to  a  solution  of  1  mol.  of  a  quaternary  iodide  of  the 
type  (NPliRR'-CH2-C02Et)I  only  a  part  of  the  iodide 
is  decomposed;  for  the  complete  conversion  into 
betaine  addition  of  2  mols.  of  silver  oxide  is  required 
(cf.  this  vol.,  594).  The  reaction  has  been 
observed  with  the  methyl  and  ethyl  derivatives  and 
with  phenyldimethylethylammonium  iodide.  A 
hydroxyiodide,  AgI,AgOH,  appears  to  be  formed ; 
it  is  stable  in  the  cold  in  presence  of  water  and 
in  exclusion  from  light,  but  the  dry  product  is  unstable. 

When  the  aqueous  solutions  of  the  betaines  obtained 
by  use  of  a  slight  excess  of  silver  oxide  are  exposed  to 
daylight  they  assume  a  rose  and  then  a  brown  colour, 
and  yield  a  brown  precipitate  with  a  high  silver 
content  and  also  containing  tin  (spcctrographic). 
Comparative  experiments  with  the  quaternary  iodides 
gave  negative  results  and  it  is  suggested  that  the 
betaines  concentrate  the  stannous  tin  which  is  present 
in  too  dilute  a  form  in  the  reagents  to  give  the 
reactions.  The  formation  of  this  precipitate  is 
regarded  as  analogous  with  that  observed  when  silver 
is  used  in  the  combustion  of  algae  containing  volatile 
tin  or  in  Ditte’s  purple  reaction  between  stannous 
nitrate  and  silver  nitrate.  It.  Brigiitman. 

Preparation  of  glycine.  P.  W.  Boutwell  and 
L.  F.  Kutck  (J.  Amer.  Chem.  Soc.,  1930,  52,  4166 — 
4167). — Chloroacetic  acid  (189  g.)  is  treated  with 
ammonia  (8  litres,  d  0'9)  at  the  ordinary  temperature 
for  48  hrs.,  the  excess  of  ammonia  recovered  by 
distillation,  and  the  residual  solution  evaporated  to 
about  500  c.c.  This  is  mixed  with  methyl  alcohol 
(800  c.c.)  and  pyridine  (140  c.c.) ;  glycine  (64%  yield) 
separates  from  the  mixture.  The  glycine  is  crystall¬ 
ised  from  water  (1  part)  and  methyl  alcohol  (2  parts). 

H.  Burton. 

Electrolytic  separation  of  arginine  and  alanine. 
W.  Hendry  and  T.  B.  Johnson  (Biochem.  Z.,  1930, 
226,  47— 55).— Tables  indicate  the  results  of  electro¬ 
lysis  of  a  mixture  of  known  amounts  of  arginine  and 
alanine  under  varying  conditions  of  pa,  temperature, 
E.M.F.,  etc.  kt  pa  5-5,  95%  of  the  arginine  present 
is  recovered  at  the  cathode  in  a  high  degree  of  purity. 

P.  W.  Clutterbuck. 

Preparation  of  prolylalanine  and  prolylpept- 
ides.  M.  Frankel  and  S.  Kuk  (Bioehem.  Z.,  1930, 

226,  221 _ 232). — Details  are  given  for  the  preparation 

in  quantity  of  allyl  alcohol  and  its  conversion 
successively  into  allyl  and  trirriethylene  bromides. 


The  preparation  of  prolylalanine  is  then  described. 
Trimethylene  bromide  is  condensed  with  ethyl  sodio- 
malonate  and  the  product  brominated  and  hydrolysed 
to  give  aS-dibromovaleric  acid,  m.  p.  172—174°.  This 
acid  is  converted  by  the  action  of  phosphorus  penta- 
chloride  into  the  acid  chloride,  which  is  condensed 
with  JZ-alanine  and  the  product  treated  with  aqueous 
ammonia.  P.  W.  Clutterbuck. 

New  synthesis  of  creatine  and  alacreatine. 
H.  King  (J.C.S.,  1930,  2374— 2377).— The  synthesis 
of  glycoeyamine  (guanidinoacetic  acid)  from  glycine 
(Wheeler  and  Merriam,  A.,  1903,  i,  524)  has  been 
extended  to  the  synthesis  of  creatine  and  alacreatine 
by  use  of  sarcosine  and  alanine,  respectively.  The 
amino-acid  in  iV-potassium  hydroxide  (1  mol.)  is 
treated  with  methyl/sothiocarbamide  hydriodide 
(1  mol.)  and  the  solution  evaporated  at  50°  under 
reduced  pressure.  Thus  are  obtained  glycoeyamine 
(90%  yield),  not  melting  at  300°  [Wheeler  and 
Merriam,  loc.  cit.,  give  m.  p.  250 — 260°  (decomp.)] 
[hydrochloride,  m.  p.  200°  (decomp.)  (lit.  m.  p.  191°)], 
which  yields  a  picrate,  m.  p.  210°  (decomp.)  (Wheeler 
and  Merriam,  loc.  cit.,  give  m.  p.  202°),  and  a  semi- 
■picrate,  in.  p.  242°  (decomp.),  thus  rendering  un¬ 
necessary  Soil  and  Stutzcr’s  post  ulation  of  a  bimolecular 
guanidinoacetic  acid  (A.,  1910,  i,  14).  Glycoeyamine 
is  converted  by  heating  with  concentrated  hydro¬ 
chloric  acid  under  pressure  at  150°  into  glyco- 
cyamidinc,  darkens  at  240°  and  chars  up  to  300°, 
isolated  (66%  yield)  as  its  hydrochloride  and  its 
dimorphous  picrate.  Similarly  are  obtained  ala¬ 
creatine  (65%  yield),  m.  p.  "246 — 247°  (decomp, ) 
(lit.  m.  p.  180°  and  226°)  [j ncrate,  m.  p.  187°  (decomp.)], 
and  creatine,  m.  p.  303°  [picrate,  m.  p.  218 — 220° 
(decomp.)],  which  are  converted  into  alacreatinine 
and  creatinine,  respectively.  The  latter  gives  a 
picrate  which  has  the  same  m.  p.  as  creatine  picrate 
and  gives  no  depression  on  admixture,  this  observ¬ 
ation  explaining  the  uncertainty  existing  in  tho 
literature  with  regard  to  creatine  picrate  (cf.  Worner, 
A.,  1899,  ii,  438;  Folin,  A.,  1914,  i,  665). 

J.  W.  Baker. 

Reactions  of  cystine.  J.  A.  Sanchez  (Seinana 
Med.,  1930,  II,  31— 32).— (1)  Cystine  (0-1— 1-2  mg.) 
is  heated  with  3  drops  of  10%  sodium  nitrite  solution 
and  2  drops  of  hydrochloric  acid,  the  mixture  diluted, 
and  extracted  with  ether.  The  residue  after  evapor¬ 
ation  of  the  ether  gives  an  orange-red  colour  with 
sodium  or  potassium  hydroxide  or  ammonia  solution ; 
if  heated  with  phenol  and  sulphuric  acid  it  gives  a 
blue  colour  with  alkali.  (2)  Cystine,  when  heated 
with  sodium  hydroxide,  potassium  iodide,  and  iodine, 
affords  iodoform.  In  each  case  pyruvic  acid  may  be 
formed.  Chemical  Abstracts. 

Non-identity  of  natural  muscarine  with  syn¬ 
thetic  betainealdehyde.  R.  Volt  (Arch.  Int. 
Pharm.  Ther.,  1929,  36,  205 — 224;  Chem.  Zentr., 
1930,  i,  2724 — 2725). — Betainealdehyde  does  not 
produce  the  physiological  effects  typical  of  muscarine, 
but  behaves  like  nicotine  and  curare.  Trimeric 
betainealdehvde  is  without  action,  as  also  is  the 
homologue  OH-NMe3-CH2-CH2-CHO. 

A.  A.  Eldridge. 
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./.-Halogens.  X.  Dichlorodioxycyanogen, 
ethyl  Ar«-mono-  and  -di-chloroallophanate,  and 
AT"-chloroallophanyl  chloride.  XI.  Iodo-oxy- 
cyanogen,  di-iododioxycyanogen,  and  tri-iodo- 
cyanuric  acid.  L.  Birckenbach  and  M.  Linhard 
(Ber.,  1930,  63,  [B],  2528—2544,  2544—2558; 

cf.  A.,  1929,  1285;  this  vol.,  876). — X.  Silver  cyanate, 
dry  or  suspended  in  well-cooled  ethyl  chloride,  is 
converted  by  chlorine  into  dichlorodioxycyanogen, 
XCU-COXX'O,  a  mobile,  highly-refractive  liquid, 
d 30  1-64,  which  slowly  solidifies  at  —80°  to  an  in¬ 
distinctly  crystalline  mass,  in.  p.  —50°.  It  may  be 
preserved  unchanged  at  —  S0°,  but  at  the  ordinary 
temperature  it  polymerises  quantitatively  and  more 
or  less  rapidly,  according  to  its  purity,  to  trichloro- 
cyanuric  acid,  hydrolysed  by  water  to  cyanuric  acid. 
In  phosphoryl  chloride  the  mol.  wt.  corresponds  with 
the  formula  (0CN-C1)2.  It  inflames  when  mixed 
with  alcohol,  but  by  suitable  cooling  and  admixture 
with  an  indifferent  solvent  the  reaction  may  be 
conducted  so  as  to  lead  to  ethyl  N ^-dichloroallophanate, 
NClc-CO-NH-CCXEt,  m.  p.  41—42°,  ethyl  N«- cliloro - 
allophanate,  NHCl-C0-NH-C02Et,  m.  p.  148°, ‘and 
ethyl  allophanate,  ethyl  hypochlorite  being  produced 
during  the  last  two  reactions.  Dichlorodioxycyanogen 
is  transformed  by  hydrogen  chloride  into  N u-chloro- 
allophanyl  chloride,  NHCl-CO-NH-COCl,  and  chlorine 
and  by  further  action  into  allophanyl  chloride;  the 
reduction  of  dichloroallophanyl  chloride  could  not 
e  observed.  Dichlorodioxycyanogen  reacts  vigorously 
with  water,  giving  nitrogen  trichloride  and  chlorine ; 
very  cautious  treatment  permits  the  isolation  of 
XiV'-dichlorocarbamide,  formed  by  the  subsequent 
action  of  chlorine  or  hypochlorous  acid  on  ehloro- 
carbamide.  With  dilute  alkali  hydroxide  dichloro¬ 
dioxycyanogen  reacts  in  the  same  manner  as  does 
bromo-oxycyanogen  ( loc .  cit.),  but  more  slowly,  so 
that  the  side  reactions  are  more  pronounced;  the 
production  of  cyanate  from  the  undoubtedly  dimeric 
products  is  remarkable.  Dichlorodioxycyanogen  is 
rapidly  and  quantitatively  reduced  by  aqueous 
sulphurous  acid  to  the  chloride;  it  liberates  iodine 
from  acidified  potassium  iodide,  (OCN-Cl)2+4HI 
+H20=2I2+C0(NH2)2-fC0?+2HCl.  With  neutral 
potassium  iodide  the  change  is  more  complex. 

Ethyl  X"-dichloroallophanate  liberates  4  atoms  of 
iodine  from  acidified  potassium  iodide  and  is  reduced 
by  sulphurous  acid  to  hydrogen  chloride  and  ethyl 
allophanate.  It  is  slowly  decomposed  by  water  with 
evolution  of  nitrogen  chloride.  Ethyl  jV^-chloro- 
allophanate  behaves  similarly  to  the  dichloro- 
compound,  but  is  very  much  more  stable,  so  that  it 
may  be  recovered  partly  unchanged  after  short 
treatment  with  boiling  water.  iV"-Chloroallophanyl 
chloride  reacts  violently  with  alcohol  and  water, 
giving  ethyl  allophanate  and  carbon  dioxide,  chlorine, 
and  carbamide  hydrochloride,  respectively.  With 
aqueous  potassium  iodide  the  change  proceeds 
according  to  the  scheme  :  NHC1-CONH-COC1  +H20 
+2KI = C0(NH2)2 +I2 +2KC1 +C02. 

XI.  Reaction  between  silver  cyanate  and  iodine 
scarcely  proceeds  in  solvents  which  dissolve  iodine  to 
a  violet  solution,  although  reaction  can  be  caused 
by  addition  of  ether,  methyl  or  ethyl  alcohol. 
Iodo-oxycyanogen  is  best  prepared  by  mixing  approxim¬ 


ately  equal  weights  of  silver  cyanate,  iodine,  and  ether 
at  a  temperature  not  exceeding  —20°.  From  this 
solution  the  ether  can  be  so  far  distilled  at  —30°  that 
the  unused  iodine  almost  completely  separates  on 
subsequent  cooling.  In  consequence  of  the  difficulty 
of  removing  the  last  traces  of  ether,  the  homogeneity 
of  the  product  is  not  guaranteed.  The  substance 
polymerises  under  carefully-regulated  conditions  to 
a  mixture  of  di-iododioxycyanogen,  NIyCONiCO, 
an  unstable  orange-yellow  powder,  and  tri-iodo- 
cyanuric  acid  (the  final  product  of  the  polymerisation 
of  iodo-oxycyanogen) ;  unchanged  iodo-oxycyanogen 
is  removed  by  treatment  with  ethyl  chloride  at  —80°, 
whereas  the  two  polymerides  are  separated  by  ether, 
in  which  the  former  dissolves.  Reactions  of  iodo- 
oxycyanogen  in  water  are  generally  simpler  than 
those  of  the  dimeric  chloro-  and  bromo-compounds 
on  account  of  the  less  powerful  oxidising  action  of 
the  liypoiodous  acid.  In  dilute  sulphuric  acid  the 
change  follows  the  course  5I-CNO  -fSH20=2I2+HI03 
+5C02  +5NHj.  In  water,  nitrogen  iodide  is  produced 
in  considerable  amount.  In  alkaline  solution  reaction 
is  expressed  by  the  equation  3I,CNO+CKOH=2KI 
+KI03+3KCN0+3H20.  From  acid  potassium 
iodide,  1  mol.  of  iodo-oxycyanogen  liberates  2  atoms 
of  iodine.  With  alcohols  it  yields  alkyl  hypochlor¬ 
ites  and  alkyl  carbamates  with  probable  intermed¬ 
iate  production  of  very  unstable  iodourethanes, 
NHI-C02Alk.  Treatment  of  iodo-oxycyanogen  with 
ethyl  ether  in  presence  of  silver  cyanate  involves 
the  reactions  Et-0-Et+I-NC0=HI+0CN-C,H4-0Et, 
I-NCO  +HI=I2+HCNO,  AgCNO  +I,= Agl  +I-CX0. 
After  addition  of  magnesium  oxide  and  ignited 
sodium  sulphate,  the  a-ethoxyethylcarbimide  can  be 
isolated  as  a  colourless,  mobile  liquid  characterised 
bv  conversion  into  a-ethoxyethylcarbamide, 
NHyCO-NH-CHMe-OEt,  m.  p.  116°. 

Di-iododioxycyanogen  is  characterised  by  its  con¬ 
version  by  ethyl  alcohol  into  ethyl  hypoiodite  and 
ethyl  allophanate  with  probable  intermediate  pro¬ 
duction  of  ethyl  iodoallophanate.  In  aqueous  acid 
solution  it  reacts  according  to  the  equation  5(OCN’I)2 
+llH20=4l2+2HI03+5C0(NH2)2-f5C02. 

Tri-iodoeyanuric  acid  when  cautiously  treated 
with  water  or  organic  compounds  which  readily  lose 
hydrogen  affords  cyanuric  acid  and  the  reagent 
merely  determines  the  fate  of  the  positive  iodine. 
It  is  converted  by  chlorine  into  iodine  trichloride  and 
trichlorocyanuric  acid.  H.  Wren. 

Ketenimines  and  tautomerism  of  nitrites. 
G.  Mignonac  and  C.  Hoffmann  (Compt.  rend., 
1930,  191,  718 — 720). — Treatment  of  acetonitrile 
with  magnesium  ethyl  bromide  gives  ethane 
and  a  crystalline  magnesium  derivative,  probably 
CH2ICIN*MgBr,  which,  when  decomposed  with  water 
at  0°,  affords  an  appreciable  amount  of  acetamide. 
It  is  assumed  that  water  is  added  across  the  ethylenic 
linking.  Benzoyl  chloride  reacts  with  the  sodium 
derivative  of  benzyl  cyanide,  forming  probably  the 
N -benzoyl  derivative,  m.  p.  146-2°  (corr.),  of  benzoyl- 
phenylketenimine.  When  this  is  treated  with 
P-phenylethvlamine  in  toluene  the  A7- benzoyl  group 
is  eliminated  and  a  yellowish-green  solution  of  the 
compound,  CPhBz:c:NH,NH,-CH2-CH2Ph,  m.  p.  99°, 
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results.  When  this  solution  is  heated  at  90°,  the 
colour  disappears  owing  to  the  production  of  benzovl- 
phenylacetonitrile  and  p-phenylethylamine ;  the  same 
change  occurs  very  readily  when  the  coloured  solution 
is  treated  with  mineral  acid.  Treatment  of  the  above 
iY-benzoyl  derivative  with  ammonia  in  an  anhydrous 
medium  furnishes  the  substance  CPhBz!ClN\NH„ 
decomp,  about  72°.  H.  Burton. 

Bromine  chloride  ;  action  of  mixtures  of 
chlorine  and  bromine  on  aliphatic  diazo-com- 
pounds.  T.  W.  J.  Taylor  and  L.  A.  Forscey 
(J.C.S.,  1930,  2272— 2277).— Ethyl  diazoacctate 

reacts  readily  with  an  equivalent  quantity  of  an 
Equimolecular  mixture  of  chlorine  and  bromine  in 
carbon  tetrachloride  at  0°  to  yield  a  mixture  of  ethyl 
dichloro-,  dibromo-,  and  chlorobromo-acetate,  con¬ 
verted  by  concentrated  ammonia  into  the  corre¬ 
sponding  acetamides.  Fractional  crystallisation  of 
the  latter  indicates  that  more  than  50%  of  the 
mixture  is  chlorobromoacetamide,  m.  p.  129°, 
identical  with  a  synthetical  specimen,  and  shown  by 
thermal  analysis  not  to  be  an  equimolecular  compound 
of  the  dichloro-  and  dibromo-acetamides.  Similarly, 
the  action  of  bromine  and  chlorine  in  carbon  tetra¬ 
chloride  on  benzoylphenyldiazomethane  affords  a 
mixture  of  dichloro-,  dibromo-,  and  clilorobmno- 
deoxy benzoin,  m.  p.  S5°,  the  last-named  being 
synthesised  by  the  action  of  bromine  in  glacial  acetic 
acid  on  chlorodeoxybcnzoin  at  100°.  The  halogeno- 
deoxybenzoins  cannot  be  completely  separated  by 
fractional  crystallisation,  since  they  all  form  solid 
solutions  with  each  other,  but  the  composition  of 
the  product  was  determined  by  thermal  analysis, 
the  m.-p.  curve  of  an  equimolecular  mixture  of  the 
dichloro-  and  dibromo-compounds  with  the  chloro- 
bromo-compound  being  plotted.  On  the  assumption 
that  the  composition  of  the  reaction  products  expresses 
the  proportion  of  the  molecules  in  the  equilibrium 
Br2  -f-  CL,  2BrCl ,  S0%  of  the  chlorine-bromine 
mixture  exists  as  bromine  chloride.  The  discrepancy 
of  this  result  with  that  obtained  by  Barratt  and  Stein 
(A.,  1929,  411)  from  spectophotometric  measurements 
is  discussed.  J-  W.  Baker. 

Effect  of  excess  of  magnesium  on  the  volume 
of  gas  liberated  in  the  preparation  of  magnesium 
alkyl  halides.  H.  Gilman  and  R.  E.  Fotherotll 
(Iowa  State  Coll.  J.  Sci.,  1930,  4,  351—353).— 
Measurement  of  the  amount  of  gas  evolved  during 
the  preparation  of  magnesium  methyl  iodide  and 
magnesium  ethyl  bromide  confirmed  the  observation 
that  the  use  of  an  excess  of  finely-divided  magnesium 
gives  practically  quantitative  yields  of  some  RMgX 
compounds.  Chemical  Abstracts. 

Purification,  properties,  and  methods  of  using 
zinc  diethyl.  A.  W.  Laubengayer  and  R.  H. 
Fleckenstein  (Z.  anorg.  Chem.,  1930,  191,  283 — 
288). — Zinc  diethyl,  purified  by  fractional  distillation 
of  the  crude  material  under  reduced  pressure  at  0°, 
has  vapour  density  5-553  g.  per  litre,  dis  1-1826,  m.  p. 
—39°.  Its  vapour  pressure  from  —10°  to  118°  is 
expressed  by  the  equation  log  p=— 2080/T+8-209, 
where  p  is  the  vapour  pressure  in  mm.  and  T  the 


absolute  temperature.  The  most  convenient  methods 
for  storing  and  handling  the  material  are  described. 

H.  F.  Gillbe. 

Tin  alkyl  compounds.  IV.  Properties  of 
the  complex  hydroxy-bromide 
(Me3SnOH)2,Me3SnBr.  C.  A.  Kraus  and  R.  H. 
Bullard  (J.  Amer.  Chem.  Soc.,  1930,  52,  4056 — 
4065). — The  complex  hydroxybromide,  m.  p.  115° 
(slow  decomp.),  previously  described  (A.,  1925,  i,  1254) 
is  most  conveniently  prepared  from  tin  trimethyl 
hydroxide  (2  mols.)  and  tin  trimethyl  bromide  (1  mol.) 
in  chloroform  at  the  ordinary  temperature.  Mol.  wt. 
determinations  in  naphthalene  show  that  the  salt  is 
largely  dissociated  in  this  solvent.  The  complex  is 
not  appreciably  affected  bv  dissolution  in  liquid 
ammonia,  but  treatment  of  a  chloroform  solution 
with  ammonia  gas  gives  ammino-tin  trimethyl 
bromide.  When  a  solution  of  the  complex  in  liquid 
ammonia  is  treated  with  sodium,  some  hydrogen  is 
evolved;  the  amount  is  about  one  third  of  that 
producible  if  the  salt  contains  1  mol.  of  water.  The 
complex  decomposes  above  115°  into  its  constituents, 
which  sublime  and  then  recombine ;  a  small  amount 
of  the  hydroxide  is,  however,  converted  into  tin 
dimethyl  oxide,  tin  tetramethyl,  and  water.  The 
conductivity  of  an  alcoholic  solution  of  the  complex 
is  the  same  as  that  of  an  alcoholic  solution  of  its 
components,  but  much  greater  than  that  of  either  of 
the  components  alone.  The  conductivity  of  a  solution 
of  tin  trimethyl  bromide  (1  mol.)  in  acetone  is 
increased  30  times  by  the  addition  of  0-1  mol.  of  tin 
trimethyl  hydroxide  and  300  times  by  the  addition 
of  2  mols.  Treatment  of  an  aqueous  solution  of  the 
complex  with  silver  oxide  gives  the  corresponding 
hydroxide,  which  is  a  comparatively  weak  electrolyte ; 
this  hydroxide  decomposes  gradually  into  tin  tri- 
methyl  hydroxide. 

The  conductivity  of  a  solution  of  tin  trimethyl 
hydroxide  in  acetone  increases  when  methyl  iodide 
is  added,  indicating  the  formation  of  an  ionisable 
complex ;  the  equivalent  conductivity  of  the  complex 
is  of  the  same  order  as  that  of  lithium'or  silver  nitrate. 

H.  Burton. 

Action  of  reduced  nickel  and  hydrogen  on 
aromatic  hydrocarbons  under  high  pressure  and 
temperature.  T.  Ogawa  and  T.  Yokota  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  266 — 275). — The  action 
of  hydrogen  in  presence  of  reduced  nickel  on  benzene, 
cyclohexane,  naphthalene,  tetra-  and  deca-hydro- 
naphthalenes  has  been  investigated  up  to  500°  with 
pressures  up  to  about  100  atm.  cycfoHexane  is 
stable  under  these  conditions,  but  with  the  other 
substances  various  reduction  products  are  obtained. 

O.  J.  Walker. 

Condensation  of  acetone  with  sulphuric  acid. 
D.  Tistchenko  (Bull.  Soc.  cliim.,  1930,  [iv],  47, 
1137 — 1147). — When  acetone  (900  c.c.)  is  condensed 
with  cold  sulphuric  acid  (900  c.c.)  diluted  with  500 — 
600  c.c.  of  water  for  24  hrs.  and  the  reaction  mixture 
distilled  with  steam,  yields  of  23-4—25-6%  of 
mesitylene,  b.  p.  150 — 210°,  are  obtained,  82%  of 
which  is  obtained  pure,  b.  p.  58— 60°/16  mm.,  d® 
0-856,  by  distillation  over  sodium  to  remove  a  little 
tsodurene.  Fractionation  of  the  distillate  and  tar 
yields  a  portion  b.  p.  99 — 103°/13  mm.,  218 — 220°/ 
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760  mm.,  containing  isophoronc  and  an  unsaturated 
hydrocarbon  (I),  C12Hlr>,  df  0-892,  which  is  re¬ 
garded  as  3  :  5-dimethyl-Aa-isobulejiylbenzene,  since 
it  contains  a  double  linking  and  on  oxidation  with 
potassium  permanganate  yields  mesitylenic  and  uvitie 
acids.  A  fraction  (II)  b.  p.  about  137 — 142°/60  mm. 
contains  1 : 1 :  3  :  6  :  8-pentamethyl-l :  2-dihydronaphtha- 
lene.  When  heated  in  a  current  of  hydrogen  II  yields 
a  considerable  amount  of  naphthalene,  whilst  with 
aluminium  chloride  at  260°  a  fraction,  b.  p.  190 — 
205°,  d\l  0-874,  yielding  t'sodurene  dibromide  is 
obtained.  The  hydrocarbon  contains  one  double  link¬ 
ing  and  on  oxidation  with  dilute  nitric  acid  at  155 — 
165°  yields  benzene-1  :  3  :  4  :  5-tetracarboxylic  acid. 
With  benzoyl  hydrogen  peroxide  it  yields  an  oxide, 
Cy,H20O,  b.  p.  167 — 173°/20  nun.,  and  when  heated 
with  sulphur  or  selenium  a  hydrocarbon,  C12H,6,  m.  p. 
84 — 85°  ( picrate ,  m.  p.  151 — 152°),  together  with  methyl 
merceptan  or  the  corresponding  selenium  compound. 
All  the  condensation  products  except  mesitylenc 
are  resinified  by  concentrated  sulphuric  acid. 

R.  Brightman. 

Polymethylienzenes .  IV.  Preparation  and 
physical  properties  of  ^-cumene  [1:2: 4-tri- 
methylbenzenej.  L.  I.  Smith  and  A.  P.  Lund 
(J.  Amer.  Chem.  Soc.,  1930,  52,  4144—4150).— 
Magnesium  m-4-xylyl  iodide  and  methyl  sulphate 
give  37%  of  the  theoretical  yield  of  1  : 2 : 4-tri- 
methylbenzcne,  b.  p.  68°/22  mm.,  f.  p.  -45-0  ±0-05° 
(coit.),  nff  1-5032.  The  vapour-pressure  curve  for 
the  hydrocarbon  is  given  (cf.  Woringer,  A.,  1900,  ii, 
709).  H.  Burton. 

New  orientation  rule  and  the  anomaly  of  the 
nitroso-group.  D.  L.  Hammick  and  W.  S.  Illing¬ 
worth  (J.C.S.,  1930,  2358— 2364).— The  directive 
action  of  single  atoms  or  groups  attached  to  the 
benzene  nucleus  may  be  expressed  by  the  following 
rule,  which  is  free  from  theoretical  implications.  If, 
in  a  benzene  derivative  PhXY,  Y  is  in  a  higher  group 
of  the  periodic  table  than  X,  or  if,  being  in  the  same 
group,  Y  is  of  lower  atomic  weight  than  X,  the  group 
XY  is  wi-directing,  whilst  in  all  other  cases,  including 
that  in  which  the  group  XY  is  a  single  atom,  it  is 
op-directing.  The  only  apparent  exception  is  the 
nitroso-group,  but  it  is  shown  that  the  op-directive 
influence  of  this  group  is  due  to  association.  Thus 
the  mol.  wt.  of  nitrosobenzene  determined  by  the 
ebullioscopic  method  in  pure  carbon  disulphide  is 
116-4,  indicating  an  average  degree  of  association  of 
16%.  On  the  other  hand,  cryoscopic  determinations 
show  that  nitrosobenzene  is  unimolecular  in  acetic 
acid.  Bromination  in  carbon  disulphide  at  —5° 
confirmed  Ingold’s  result  (A.,  1925,  i,  646),  the 
p-bromo-dcrivative  being  formed,  but  in  acetic  acid 
at  0°  no  bromination  occurs,  prolonged  action  at  the 
ordinary  temperature  giving  only  a  substance,  in.  p. 
123°,  probably  tribromoazoxybenzene.  It  is  suggested 
that  this  indicates  that  unimolecular  nitrosobenzene 
would  be  w-dircctive  if  the  fragility  of  the  molecule 
did  not  preclude  the  use  of  the  more  drastic  conditions 
necessary  to  effect  the  much  slower  m-substitution. 
The  possibility  of  interaction  with  the  solvent  to  form 
either  (a)  the  complex  PhXH  !0}CH3-CO,  or  (b)  Ph-NIO 
— xHOAe,  is  negatived,  (a)  by  the  fact  that  the 


electrical  resistance  of  pure  acetic  acid  is  unaffected 
by  addition  of  nitrosobenzene  and  (b)  by  an  investig¬ 
ation  of  the  solid-liquid  equilibria  in  the  system  acetic 
acid-nitrosobenzene,  the  small  variation  with  com¬ 
position  of  the  normal  heats  of  dissolut  ion  Q,  calculated 
from  the  formula  log,  SISl=Q(Tl—T)j'2T'1  (Sidgwick 
and  Ewbank,  J.C.S.,  1921,  119,  979),  indicating  that 
the  system  is  of  the  normal  type  where  neither 
combination  between  the  components  nor  dissociation 
of  either  of  them  occurs.  In  suggested  confirmation 
of  the  -m-directive  influence  of  the  nitroso-group  in 
unimolecular  nitrosobenzene  it  is  shown  that  with 
conditions  under  which  o-  and  p-bromonitrosobenzene 
react  with  silver  nitrate  in  pure  acetic  acid  in  ap 
atmosphere  of  nitrogen  to  give  silver  bromide,  the 
«i-bromo-derivative  is  unaffected.  J.  W.  Baker. 

Condensation  of  benzyl  chloride  in  presence 
of  chlorides  of  metals.  S.  X.  Ushakov  and  A.  V. 
Kon  (J.  Appl.  Chem.,  Russia,  1930,  3,  69 — 79;  cf. 
G.P.  280595,  416904). — Benzyl  chloride  and  chlorin¬ 
ated  p-xylene  (b.  p.  199 — 202°)  when  condensed  hi 
presence  of  catalysts  (iron,  zinc,  aluminium,  and 
then-  chlorides)  gave  products,  m.  p.  70 — 100°,  of 
composition  corresponding  approximately  with  the 
formula  C,He,  which  were  stable  to  light  and 
soluble  in  benzene  and  oils.  Within  certain  limits 
the  yield  of  resins  is  independent  of  the  amount  of 
catalyst  used.  The  presence  of  catalysts  is 
indispensable.  Chemical  Abstracts. 

Parallelism  between  mobility  of  hydrogen  in 
the  benzene  nucleus  and  that  of  chlorine  in  the 
side-chain.  S.  J.  C.  Olivier  (Rec.  trav.  cliim.,  1930, 
49, 996—1002 ;  cf.  A.,  1923,  i,  908 ;  this  vol.,  1028).— 
The  rule  that  the  position  of  a  substituent  in  the 
benzene  nucleus  influences  the  reactivity  of  the 
chlorine  in  the  side-chain  has  been  further  exemplified 
by  experiments  on  o-chloro-m-toluamide,  m.  p. 
129-5 — 130°,  and  u-chloro-p-toluamide,  m.  p.  181— 
182°,  and  on  o-,  m-,  and  p-cvanobcnzyl  chloride.  The 
observed  rates  of  hvdrolvsis  in  acetone  were  respec¬ 
tively  (fcxlO3)  at ‘60°, '0-203,  0-146,  0-049,  0-062, 
0-058,  and  at  50°,  0-077,  0-055,  0-0181,  0-0237,  and 
0-0214.  A  table  showing  the  relative  rates  of 
hydrolysis  of  substances  so  far  determined  is  given. 

J.  D.  A.  Johnson. 

Aromatic  sulphonyl  fluorides.  II.  W.  SteiN- 
Korr  and  P.  Jaeger  (J.  pr.  Chem.,  1930,  [ii],  128, 
63 — 88;  cf.  A.,  1927,  963). — m-Iodobenzenesulphonyl 
fluoride  is  converted  by  heating  with  “  copper 
powder  ”  at  200 — 230°  into  diphenyl- 3  :  3 ' -disulphonyl 
fluoride,  m.  p.  133—134°,.  converted  by  chloro- 
sulphonic  acid  into  the  corresponding  disulphonyl 
chloride.  o-Toluidinc-4-sulphonyl  fluoride  is  con¬ 
verted  by  the  Sandmeyer  reaction  into  o -iodotoluerie- 
A-sulphonyl  fluoride,  m.  p.  35 — 36°,  from  which 
2  :  2' -dimethyldiphenyl-5  :  5' -disulphonyl  fluoride,  m.  p. 
146 — 147°  (bisdimethylamide,  m.  p.  244 — 247'),  's 
obtained,  whilst  2-iodoanisole-4-sulphonyl  fluoride, 
m.  p.  5S — 58-5°  (from  the  2-amino-compound), 
affords  2  :  2' -dimethoxydiphenyl-5  :  5' -disulphonyl fluor¬ 
ide,  m.  p.  205 — 206°.  Reduction  of  nitromesitylene- 
sulphonyl  fluoride  ( loc .  cit.)  with  tin  and  hydrochloric 
acid  at  45 — 55°  affords  the  corresponding  amino- 
compound,  m.  p.  62°.  Nitration  of  mesitylcne- 
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sulphonyl  fluoride  ■with  fuming  nitric  and  sulphuric 
acids  at  20 — 25°  gives  the  dtmtro-derivativc,  m.  p. 
157—158°,  reduced  to  diaminomesitylenesulphonyl 
fluoride,  m.  p.  142 — 143°.  Benzenesulphonyl  fluoride 
reacts  with  magnesium  methyl  iodide  to  yield  phenyl 
methyl  sulphone  together  with  (phenylsulphonyl)- 
pkenylmethylsulphonic  acid  (type  I),  m.  p.  123 — 124° 
(. potassium  salt ;  methyl  ester,  m.  p.  102 — 103°).  With 
magnesium  phenyl  bromide  the  chief  product  is 
diphenyl  sulphone,  together  with  a  little  diphenyl. 
Toluene-2  : 4-disulphonyl  fluoride  and  magnesium 
phenyl  bromide  afford  toluene  -  2  :  4  -  di  -(phenyl- 
sulphone),  m.  p.  192 — 192-5°,  and  2  (or  4 )-(phenyl- 
ndphonyl)lolyl-4(oT  2)-diphenylsulphonic  acid  (type 
I),  decomp.  125 — 126°.  The  formation  of  these 
products  is  represented  by  the  schemes  :  R-S02X 
—2R'MgI — >MgXI+RR'2S:0(0MgI)j^2.  cither  (a) 
R-S02*R'+Mg(OH)I+RH  or  (b)  RR'2S:0(0H) 

+Mg(OH)I  and  RR'2S:0(0MgI)+R-S0,X — >R'X 
-RR'S:0(0MgI)(S02R)£!li  either  (a)  R-S02-SO„R 
+Mg(OH)I+R'H  or  (6)  RR'S-SO.R  (I)+Mg(0H)I. 

0;X0H 


w-Aminobenzonesulphonyl  fluoride  is  converted  by 
diazotisation  and  treatment  with  arsenic  trichloride 
into  m-fluorosulphonylphenylarsinic  acid,  m.  p.  160° 
(sulphonamide,  not  melting  at  300°),  converted  by 
reduction  with  sulphurous  acid  in  hydrochloric 
acid  in  tho  presence  of  iodine  into  m-fluorosulphonyl- 
phenyldichloroarsine,  b.  p.  183 — 184°/10  mm.,  m.  p. 
42°  (corresponding  m -chlorosulphonyl  compound,  b.  p. 
200— 205°/10  mm.,  m.  p.  61 — 62-5°).  Similarly,  from 
phenyldichloroarsine  is  obtained  m-fluorosulphonyl- 
phenylphenylarsinic  acid,  m.  p.  150 — 152°,  reduced 
to  m-fluorosulphonylphenylphenylchloroarsine,  b.  p. 
168 — 179°/high  vac.  o-Cresolsulphonyl  fluoride  reacts 
with  fluorosulphonic  acid  at  80 — 90°  to  give  4:4'- 
difluorosulphonyl- 2 : 2’ -dimethyl-o-phenylene  sulphonyl- 
M  ide  (II),  decomp. 

aSOyCX  a  '  above  240°,  whilst 

'y  N  m-cresolsulphonyl 

X  yS02F  fluoride  yields  m- 
O-SO/  cresol- 2  :  6*(or  4  :  6)- 

Jvle  “  disulphonyl  fluoride, 

m.  p.  125 — 126-5°  ( ammonium  salt,  m.  p.  163 — 
165°;  disulphonamide,  m.  p.  244—245-5°),  nitrated 
with  hot,  concentrated  nitric  acid  to  the  2(or  4-) 
mtro-derivative,  m.p.99 — 100°.  p-Cresol-3-sulphonyl 
fluoride  reacts  with  fluorosulphonic  acid  at  80 — 
90°  to  give  2  :  2' -difluorosulphonyl-4  :  4' -dimethyl-o- 
phenylene  sulphonylide  (as  II),  decomp.  260 — 265°, 
converted  by  excess  of  ammonia  into  p-cresol-3  : 5- 
disulphonamide,  m.  p.  219-5 — 220-5°.  Fluorosul¬ 
phonic  acid  converts  1:3: 5-xylenol  into  its  2(or 
4)-sulphonyl  fluoride,  m.  p.  107 — 108°  ( sulphon¬ 
amide ,  m.  p.  161 — 162°),  and  1:3:  4-xylenol  into  a 
sulphonyl  fluoride,  b.  p.  71 — 73°/high  vac.,  whilst 
an  attempt  to  prepare  the  disulphonyl  fluoride  with 
40%  fluorosulphonic  acid  at  45°  gave  only  4  :  6  : 4' :  6'- 
telramethyl-o-phenylene  sulphonylide  (as  II),  deeomp. 
243 — 245°.  o-Chlorophenol  gives  a  2(or  ^-sul¬ 

phonyl  fluoride,  m.  p.  83 — 84°.  Benzenesulphonyl 
fluoride  reacts  with  sodium  benzoate  at  240°  to 
give  benzoic  anhydride  (33%)  and  benzoyl  fluoride 
(67%),  which  cannot  be  separated  from  the  excess 


of  the  sulphonyl  fluoride  and  are  isolated  only  as 
benzanilide.  J.  W.  Baker. 

Sulphonic  esters.  Configuration  of  the  nitro¬ 
gen  atom.  M.  Frerejacque  (Ann.  Chim.,  1930, 
[x],  14,  147 — 226). — Aromatic  methyl  sulphonates 
(A.,  1926,  1251)  are  characterised  by  their  additive 
compounds  with  hexamethylenetetramine  ;  the 
additive  compound  of  methyl  benzenesulphonate  has 
m.  p.  149°.  The  following  derivatives  of  the  new  cam  - 
phorsUlphonic  acid  ( loc .  cit.)  arc  described :  methyl  ester, 
m.  p.  76°,  [a]D  +9S'6°  in  chloroform  (additive  compound 
with  hexamethylenetetramine,  m.  p.  192 — 193°) : 
sodium  +3H20,  [a]u  +65-5°  in  water;  ammonium, 
[a]„ +77-5°  in  water ;  aniline +COMea,  +CHCL,,  0]516; 
+65-5°  in  chloroform,  decomposing  into  camphor  and 
sulphanilic  acid  when  heated;  o-ioluidine  +(JHC13, 
Mm61  +63-9°  in  chloroform ;  p-toluidine  +CHC1... 
Mmgi  +60-6°  in  chloroform  ;  quinine,  [a]5,181  --43-2°  ; 
and  phenylmelhylelhyl-n-butylammonium,  very  hygro¬ 
scopic  (corresponding  chloroplat inale) ,  salts  :  chloride, 
m.p.  88° ;  amide, m.  p.  143 — 144°,[a],,48i  +94°  inwater : 
anilide ,  m.  p.  124°,  [a]S401  —143°  in  chloroform  ; 
o-loluidide,  in.  p.  117°,  [cc]M&1  —110-6°  in  chloroform: 
p-toluidide,  m.  p.  196 — 197°,  fa]W(il  —146-5°  in  chloro¬ 
form  ;  elhylamlide,  m.  p.  89°,  |  a]M(!1  — S°  in  chloro¬ 
form.  The  rotatory  powers  of  these  substituted 
anilides  in  O-lA'-potassium  hydroxide  increase 
regularly  with  increasing  quantity  of  alkali  until 
1  mol.  of  alkali  is  present,  after  which  they  remain 
constant ;  these  changes  are  explained  on  the  basis 
oE  cnolisation.  All  attempts  to  isolate  the  two 
stercoisomeric  forms  required  by  Dupont’s  theory  of 
the  spatial  configuration  of  tervalent  nitrogen  (A., 
1927,  1128)  were  unsuccessful.  When  methyl  sul¬ 
phate  and  phenol  (or  anisole)  are  heated  together  at 
95°  without  solvent  in  the  absence  of  moisture,  the 
following  products  can  be  isolated  from  the  reaction 
mixture  :  potassium  methyl  sulphate,  phenol-  and 
anisole-sulphonic  acids  (isolated  as  potassium  salts) 
and  their  methyl  esters,  and  anisole,  whilst  methyl 
ether  is  evolved,  and  thus  are  obtained  :  methyl  p- 
hydroxy-,  m.  p.  97°  [acetyl,  m.  p.  71°,  and  benzoyl. 
m.  p.  104°,  derivatives;  additive  cotnpound  with 
hexamethylenetetramine,  m.  p.  225°  (deeomp.)]; 
p -methoxy-,  m.  p.  30°,  b.  p.  160°/3  mm.  [additive 
compounds  with  hexamethylenetetramine,  m.  p. 
195°  (deeomp.),  with  dimethylaniline,  m.  p.  158°,  with 
antipyrine,  m.  p.  96°,  and  with  pyramidone,  m.  p. 
162°];  4-hydroxy -^-methyl-,  m.  p.  93°,  b.  p.  200°/l 
mm.  [acetyl,  m.  p.  56°,  and  benzoyl,  m.  p.  82°,  deriv¬ 
atives;  additive  compound  with  hexamethylene¬ 
tetramine,  m.p.  134"  (deeomp.)],  converted  by  bromine 
in  methyl  alcohol  into  methyl  5 - b romo - 4 - hyd roxy - 3  - 
methylbenzenesulphonate,  m.  p.  143°;  4-mdhoxy-',)- 
methyl-,  m.  p.  57°  [additive  compound  with  hexa¬ 
methylenetetramine,  m.  p.  190°  (deeomp.)];  5- 
hydroxy-2-methyl-  (  ?  orientation,  from  ^>-cresol),  m.  p. 
70°  (benzoyl  derivative,  m.  p.  68° ;  methyl  ether,  m.  p. 
70°);  and  4-hydroxy -3-carbomethoxy-,  m.  p.  65° 
[acetyl  derivative,  m.  p.  68° ;  additive  compound  with 
hexamethylenetetramine,  m.  p.  230°  (deeomp.)], 
-benzenesulphonate.  Quinine  reacts  with  methyl  p- 
mcthoxybenzencsulphonate  in  cold,  anhydrous 
benzene,  carbon  disulphide,  or  ether,  to  give  the 
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a  -form  of  the  additive  compound,  [a]^,^  — 51°  in 
chloroform,  which  is  very  soluble  in  chloroform  and 
is  unstable,  passing  readily  into  the  stable  {i-form, 
[YJr1(U  —60°  in  chloroform,  in  the  presence  of  chloro¬ 
form  or  alcohol,  and  hence  only  the  (3-form  is  obtained 
when  addition  is  effected  in  these  solvents.  This 
isomerism  is  not  considered  to  be  due  to  stereochemi¬ 
cal  relationships  of  the  nitrogen  atom,  but  it  is 
suggested  that  the  a-form  is  a  molecular  compound, 
whilst  the  (3-form  is  the  true  quaternary  salt.  No 
such  isomerism  is  observed  in  the  case  of  the  corre¬ 
sponding  compounds  with  jV-mcthylquinine  and 
N-methylbrueinc,  and  the  A-camphor-x-sulphonales 
of  these  alkaloids,  +H20,  [oc]M61  —46-3°  in  chloro¬ 
form,  and  anhydrous,  [a]5461  +52°  in  water,  respect¬ 
ively,  could  not  be  separated  into  isomeridcs  by 
fractional  crystallisation.  By  slight  modification  of 
the  conditions  employed  by  Speyer  and  Becker 
(A.,  1922,  i,  674)  for  the  action  of  hydrogen  peroxide 
on  quinine,  a  compound,  C20H',4O4N2,  -j-CHCl3, 
m.  p.  152°,  [a],, — 60°  in  chloroform,  is  obtained,  which 
appears  to  be  a  quinine  peroxide,  since  it  hasperoxidic 
properties  and  is  converted  by  crystallisation  from 
acetone  into  quinine  oxide,  m.  p.  195c,)  [a]D  —19-5° 
in  chloroform  { loc .  cit.,  [a]r,  —30°),  and  is  readily 
transformed  into  the  nitrate  and  chloroplatinate  of 
the  oxide.  These  results  arc  discussed  in  relation 
to  Dupont’s  theory  [loc.  cit.)  of  the  configuration  of 
the  nitrogen  atom.  J.  W.  Baker. 

Polymerisation  of  os-diphenylethylene.  Pre¬ 
paration  of  1:1:  3-triphenyl-3-methyIhydrind- 
ene.  C.  S.  Schokpfle  and  J.  D.  Ryan  (J.  Amer. 
Chem.  Soc.,  1930,  52,  4021 — 4030;  cf.  Bergmann  and 
Weiss,  this  vol.,  901). — Polymerisation  of  rts-di- 
phenylethylene  with  stannic  chloride  in  benzene 
solution  at  tho  ordinary  temperature  gives  77%  of  the 
theoretical  amount  of  aayy-tctraphenyl-Aa-butene, 
the  formation  of  which  can  be  explained  by  the 
production  of  unstable  1:1:3: 3-tetraphenyl- 
eyefobutane.  When  the  polymerisation  is  carried 
out  in  benzene  containing  hydrogen  chloride,  90% 
of  1:1: 3-triphcnyrl-3-methydhydrindcno  results. 
The  butene  is  converted  into  the  hydrindene  only' 
by  treatment  with  stannic  chloride  and  benzene 
containing  hydrogen  chloride;  in  the  absence  of 
hydrogen  chloride  partial  depolymerisation  occurs. 
1:1:  3-Triphenyl-3-mcthylhydrindcne  is  prepared  in 
almost  quantitative  yield  when  aa-diphenydcthyl 
chloride  is  treated  with  stannic  chloride  in  benzene 
at  the  ordinary  temperature  for  1  week.  Reaction 
is  presumed  to  occur  through  the  formation  of  the 

radicals  CPhyCH,  and  CMePh-Cf)H4...  (o),  which 
subsequently  combine.  The  saturated  dimeride  of 
a-methylstyrene  (Staudinger  and  Breusch,  A.,  1929, 
434)  is  prepared  similarly  from  phenvldimethyl- 
carbinyl  chloride.  Oxidation  of  1  :  1  :  3-triphenyl-3- 
methylhydrindcne  with  chromic  and  acetic  acids  gives 
a  mixture  of  benzoic  acid,  benzophenone,  2-benzoyl- 
benzophenone,  and  the  following  unidentified  com¬ 
pounds  :  Ck,H4202,  m.  p.  120°;  CL,H1402,  m.  p. 

146°;  CmH20O2,  m.  p.  190°  (acidic);  C21H1403,  m.  p. 
225° ;  C24H2204,  m.  p.  245°,  which  may  be  ayy-tri- 
phenyl-a-me~thylglutarie  acid:  C22H1503,  m.  p.  279°, 
and  C1cH1202,  m.  p.  2S5°,  which  has  the  properties 


of  anhydro-P-bcnzoyl-a-phenydpropionic  acid  (Haim 
and  Lapworth,  J.C.S.,  1904,  85,  1362).  Absorption 
curves  for  the  above  butene  and  hydrindene  are 
given.  H.  Burton. 

Alkali  organic  experiments.  E.  Bergmann 
(Ber.,  1930,  63,  [B],  2593— 2597).— The  transform¬ 
ation  of  aaC?-tetraphcnyl-An‘-hexadienc  into  a 
potassium  derivative  which  yields  aa-diphenyl-A”- 
propenc  and  !3(3-diphenylacrylic  acid  (Wittig  and 
Leo,  this  vol.,  762)  is  explained  by'  the  hypothesis 
that  addition  of  the  metal  occurs  initially  at  the 
a£  carbon  atoms  and  the  free  valencies  of  the  j& 
carbon  atoms  saturate  themselves  in  pairs  by  the 
formation  of  the  cyc/obutanc  derivative, 
CHR<^R>CH2  (R— CPhjjK).  By  reason  of  ring 
tension  the  latter  compound  is  unstable  and  yields 
2  mols.  of  potassium  diphenylvinyl.  Tho  following 
experimental  evidence  is  cited. 

Methyl  suberate,  b.  p.  138 — 140°/21  mm.,  prepared 
quantitatively  by  the  action  of  diazomethane  on  the 
acid,  is  converted  by  magnesium  phenyl  bromide 
into  aaOQ-letraphenylociane-aO-diol,  m.  p.  110°,  and 
thence  by  boiling  glacial  acetic  acid  containing  a 
little  sulphuric  acid  into  axOO-tetraphenyl-^-ocla- 
diene,  m.  p.  92 — 93°.  The  hydrocarbon  gives  a 
lithium  derivative  converted  into  a  hydrocarbon, 
C32H32,  m.  p.  212 — 213°,  regarded  as  1  :  2-dibenz- 
hydryicyclohexane,  since  it  is  readily  dehydrogenated 
by  treatment  with  sulphur ;  the  freedom  from  strain 
of  the  eyefohexano  system,  renders  a  secondary 
reaction  unnecessary.  The  instability  of  the  cyclo- 
butane  system  leads  to  an  analogous  secondary 
decomposition  during  the  withdrawal  of  metal  from 
compounds  of  the  type  disodium  tetraphcnylbutyl, 
(•CH2*CNaPh2)2 — >CH2<^h£>CPh2— >2CPha:CHj. 
The  presence  of  the  butane  skeleton  in  this  compound, 
previously  obtained  only  by  the  addition  of  sodium 
to  os-diphenylethylene,  is  established  by  the  observ¬ 
ation  that  it  is  obtained  by  the  action  of  sodium  on 
uS-dimethoxy-ocoL&S-tetmphenylfaitane,  m.  p.  230“  after 
softening  at  227°,  prepared  by  the  action  of  sulphuric 
acid  on  tctraphenylbutanediol  in  a  mixture  of  methyl 
alcohol  and  dioxan.  Treatment  of  the  butanediol 
with  potassium  and  methyl  iodide  in  boiling  xylene 
yields  the  corresponding  monomelhyl  ether,  m.  F- 
175 — 176°.  aaSS-Tetraphenyl-A®-butinene-aS-diol  is 
transformed  by  sulphuric  acid  in  methyl  alcohol 
at  the  ordinary'  temperature  into  the  dimethyl  ether, 
m.  p.  115 — 116°,  which  is  hydrogenated  in  boiling 
propyl  alcohol  in  presence  of  palladised  barium 
sulphate  to  a-methoxy-xxSS-telraphenyl-n-biilane,  m.  p- 
140 — 141°.  Treatment  of  the  dimethyl  ether,  m.  p- 
115 — 116°  (see  above),  with  sodium  followed  by 
hydrolysis  gives  two  hydrocarbons,  m.  p.  97°  and  167  , 
respectively,  whilst  the  sodium  derivative  with 
phcnylthiocarbimide  affords  the  dithioanilidc  of 
{elrapkenyl-AP-butinene-aS-dicarboxylic  acid,  m.  p- 
204° 

Since  sodium  diphcnylmethyl  yields  tctraphenyl- 
ethane  when  treated  with  mercuiy  and  the  reaction 
is  not  therefore  confined  to  dialkali  compounds,  the 
hypothesis  of  Ziegler  and  Colonius  (this  vol.,  590) 
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that  a  cyclic  mercury  compound  is  intermediately 
produced  is  deprived  of  its  foundation. 

H.  Wren. 

Magnesium  benzhydryl  chloride  and  the  appar¬ 
ent  prior  formation  of  free  benzhydryl  radicals. 
H.  Gilman  and  E.  A.  Zoellneu  (J.  Amer.  Clicm. 
Soc.,  1930,  52,  39S4 — 3988). — Magnesium  benzhydryl 
chloride  is  obtained  in  70%  yield  by  the  procedure 
previously  described  (A.,  1929,  800),  using  the  chloride 
{ 2-53  g.),  magnesium  powder  (9-12  g.),  and  ether 
(74  c.c.).  It  is  considered  that  free  radical  formation 
is  tho  first  stage  in  the  production  of  a  Grignard 
reagent.  When  benzhydryl  chloride  is  added  to  an 
ethereal  solution  of  magnesium  benzhydryl  chloride 
in  absence  or  presence  of  magnesium,  a  transient, 
red  coloration  is  produced.  This  is  ascribed  to  the 
production  of  free  benzhydryl  radicals. 

H.  Burton. 

Double  linking.  I.  Action  of  halogens  on 
fulvenes.  E.  Bergmann  and  A.  Freiherr  von 
Ciiristiani  (Ber.,  1930,  63,  [£],  2559— 2571).— In 
accordance  with  the  previous  observations 'that  an 
ethylenic  carbon  atom  adds  alkali  metal  with  greatest 
readiness  when  it  is  most  saturated  according  to  its 
behaviour  towards  bromine,  it  is  shown  that  the 
characteristic  fulvenc  carbon  atom  is  almost  unable 
to  add  halogen. 

Diphenylbenzofulvene  reacts  smoothly  with  2  atoms 
of  bromine  in  chloroform  yielding  hydrogen  bromide 
and  2(?  3)-brcmo-\-benzhydrylidencindcnc,  m.  p.  151°, 
oxidised  by  chromic  acid  to  a  substance,  C22HM02, 
m.  p,  236°.  With  4  atoms  of  bromine,  a  dibromo-com- 
pound  could  not  be  isolated,  but  with  6  atoms  2:3:6- 
tribromo-l-benzhydrylideneindene,  m.  p.  168°,  is  ob¬ 
tained.  The  compound  is  oxidised  to  benzophenone 
and  2:3:  O-tribromoindone,  m.  p.  145°  [oxime,  m.  p. 
231°  (decomp.) ;  G-bromo-2 : 3-diphc.nylhydrazinomdonc- 
phenylhydrazone,  decomp.  250°].  For  purposes  of 
comparison,  ap-dibromo-p-phenylpropionic  acid  is 
converted  by  distillation  with  phosphoric  oxide  in 
a  vacuum  into  2 : 3-dibromoindone,  m.  p.  12 3°, 
which  is  transformed  successively  into  2  :  3 -dibromo- 
indoneoxime,  in.  p.  222°  (decomp.),  and  2:3:6- 
tribromoindoneoxime,  m.  p.  231°  (decomp.).  By 
treatment  of  diphenylbenzofulvene  with  the  requisite 
amount  of  chlorine  in  carbon  tetrachloride  the  fol¬ 
lowing  compounds  are  obtained  :  2(?  3)-ckloro-l-benz- 
hyd rylidc n c inden c ,  m.  p.  142 — 144°  ;  2  :  3 -dichloro- 
1-benzhydrylideneindene,  m.  p.  130 — 131°,  oxidised 
to  2  :  3 - d ichloroindone,  m.  p.  86°,  obtained  also  from 
aS-dichloro-P-phenylpropionic  acid  and  phosphoric 

oxide ;  2:2:3: 3-tetracMoro- 1  -benzhydrylide mhydrind- 
cne,  m.  p.  170°  (decomp.). 

3-Phcnyl-l-benzhydrylidenindene  is  converted  by 
an  excess  of  chlorine  into  2-chloro-3-phcnyl-l-benz- 
hydrylideneindene,  m.  p.  158 — 159°,  prepared  also 
from  acetyl  chloride  and  ocaSS-tctraphenylbutinene- 
ctS-diol  and  converted  by  bromine  in  chloroform  into 
2  :  0-dibrmno-3-phenyl- 1  -bcnzhydrylidcneindene,  m.  p. 
145—146°,  oxidised  to  2  :  0-dibr<mo-3-phcnylindone, 
m.  p.  163°. 

Diphenylfulvene  with  4  at.  of  bromine  affords 
2:3:4:  5-telrabrotno  - 1  -  benzhydrylidenc  -  A2:4  -  cyclo- 
pentadiene,  m.  p.  190 — 191°. 

Benzhydrylidenefluorene  and  4  atoms  of  bromine 


yield  2  : 7-dibronw-O-bcnzhydrylidcncJivorcne,  m.  p. 
220 — 222°,  oxidised  to  2  :  7-dibromofiuorene,  m.  p. 
200°.  y-  Diphcnylmethylcne-as  -  distyryl  -  A“a-  penta- 
diene  absorbs  7-7  atoms  of  bromine.  Benzylidenexan- 
then  with  an  excess  of  bromine  gives  the  unstable 
lelrabromide,  0<^1t[a>CBr(Br2)-CHPhBr,  m.  p. 
140°  (dccomp.),  which  loses  bromine  and  hydrogen 
bromide  in  boiling  chloroform,  giving  a-bromobenzyl- 
idenexanthen,  0<^Q6g4>C:CPhBr,  m.  p.  110° 
(decomp.).  H.  Wren. 

Dibromonaphthalenes  obtained  by  the  action 
of  bromine  on  naphthalene.  J.  S.  Salkind  and 
S.  B.  Faerman  (J.  Russ.  Pliys.  Chem.  Soc.,  1930, 

62,  1021 — 1032). — Tho  products  of  bromination  of 

naphthalene  are  1:2-,  1  : 4-,  and  1  : 5-dibromo- 
naphthalenc.  It.  Truszkowski. 

Preparation  of  4  -  nitronaphthalene  - 1  -  sul¬ 
phonyl  chloride.  W.  Brunetti  (J.  pr.  Chem., 
1930,  [ii],  128,  44 — 46). — Addition  of  a  solution  of 
4-nitronaphthalenediazonium  chloride  (from  4-nitro- 
a-naphthylamine)  to  a  stirred,  saturated  solution  of 
sulphurous  acid  in  the  presence  of  finely-divided 
copper,  affords  i-nitronaphlhalene-l-sulphmic  acid, 
m.  p.  131°,  converted  by  chlorine  in  alkaline  solution 
into  the  corresponding  sulphonyl  chlorido,  m.  p.  99° 
(Clove,  A.,  1890, 634).  *  J.  W.  Baker. 

“Superfluous” isomerides.  III.  Condensation 
of  fluorene  with  piper onal  and  p-dimethyl- 
aminobenzaldehyde.  E.  Bergmann  (Ber.,  1930, 

63,  [J5],  2598—2599;  cf.  this  vol.,  902,  912).— Con- 

densation  of  fluorene  with  methylcnedioxycinnam- 
aldehyde  in  presence  of  sodium  cthoxide  yields 
3  :  i-methylenedioxycinnamylidentfluorcnc,  m.  p.  196 — 
197°;  -p-diinethylaminociniiamylidcncfiuorcne,  m.  p. 
169 — 170°,  is  similarly  prepared.  The  compounds 
are  identical  with  the  substances  described  by  de 
Fazi  (A.,  1921,  i,  568)  as  by-products  of  the  con¬ 
densation  of  fluorene  with  piperonal  and  p-dimethyl- 
aminobenzaldehyde,  respectively.  H.  Wren. 

Action  of  iodine  on  halogeno-derivatives  of 
acinitro-alkali  compounds.  C.  D.  NenitzEscu 
and  D.  A.  Isacescu  (Ber.,  1930,  63,  [B],  2484—2496; 
cf.  A.,  1929,  1433). — Potassium  9-acinitrofluoreno 
is  converted  by  iodine  in  aqueous  alcohol  at  0°  into 
O-iodo-0-nitrofluorene,  m.  p.  86°.  Phenyliodonilro - 
methane,  p-tolyl iodonitromcthmic,  converted  by  boiling 
sodium  hydroxide  into  4  :  4'-dimethylstilbene,  m.  p. 
179 — 1S0°  (also  obtained  from  the  sodium  derivative 
of  p-tolylnitromcthane  and  iodine  in  presence  of 
excess  of  sodium  hydroxide),  p -chlorophenyliodonitro- 
metkane,  m.  p.  30°,  decomp.  175°  (whence  4 : 4'- 
dichlorostilbene,  in.  p.  174°,  and  p-ehlorobenzoic 
acid),  p-bromojihenyliodonilromethane.,  m.  p.  35°, 
decomp.  165°  after  darkening  at  135°  (whence  4  :  4'- 
dibromostilbene,  m.  p.  208°,  and  p-bromobenzoic 
acid),  ■p-nitrophenyliodonilrometJiane ,  m.  p.  90°,  de¬ 
comp.  150°,  a-naplithyliodonUromethane,  in.  p.  74°, 
dccomp.  110 — 135°  (whence  a^-di- 1  -naphthyk-t hylene, 
m.  p.  160°),  $-naphtkyUodonitromcthane,  m.  p.  60°, 
decomp.  105°,  diphenyliodonitromethane,  m.  p.  62°, 
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decomp.  G4°,  and  iodonitromethane  are  described. 
9-Iodo-9-nitrofiuorene  with  potassium  9-acinitro- 
fluorene  and  plienyliodonitromethane  with  sodium 
uciphcnylnitromethane  afford  the  corresponding  a(i- 
ciinitroethanes,  but  the  reaction  cannot  be  extended 
to  tlie  other  iodonitro-compounds.  Thermal  decom¬ 
position  of  the  iodonitro-compounds  occurs  with 
separation  of  iodine  at  a  rate  which  depends  on  the 
b.  p.  of  the  solvent..  Thus  iodonitrofluorene  affords 
almost  quantitatively  aS-dinitro-afl-didiphenylene- 
ethane,  the  free  radical  being  apparently  formed 
intermediately. 

Potassium  9-ocmitrofluorene  reacts  with  methyl 
iodide,  benzyl  chloride,  ethyl  bromide,  or  ethyl  chloro- 
acetate  in  boiling  alcohol,  giving  potassium  halide 
and  fluorenoneoxime  in  more  than  80%  yield:  the 
halogen  derivative  is  oxidised  to  the  aldehyde.  The 
change  is  probably:  §6§4>C:N(:0)*0K-1-X-CH2R. 

— >  |  ^h">c:n(:0)'0'ch=e  |  — >  S®h1>c:n'oh 

-i-R-CHO.  With  isopropyl  bromide  and  iodide 
fluorenoneoxime  and  acetone  result  with  addition 
of  a  little  aS-dinitro-ap-dibiphcnylene-ethane  in 
the  case  of  the  iodide ;  ethyl  bromomalonate 
behaves  similarly,  whereas  bromocyclohexane  is  in¬ 
different.  fcrf.-Butyl  bromide  and  potassium  9- 
aeinitrofluorene  react  readily  with  production  of 
isobutylene,  aP-dinitro-afl-didiphenylene-ethane,  and 
fluorenoneoxime.  The  non-appearance  of  the  ex¬ 
pected  9-nitrofluorene  has  led  to  a  re-examination  of 
its  supposed  formation  by  isomerisation  of  9-acf- 
nitrofluorene  in  boiling  alcohol  (cf.  Wislicenus  and 
Waldmuller,  A.,  190S,  i,  973).  The  products  of  the 
change  are  fluorenoneoxime  and  ap  dinitro-ap-didi- 
phenylene-ethane,  with  which  the  supposed  9-nitro¬ 
fluorene  is  identical.  Attempts  to  effect  the  iso¬ 
merisation  under  milder  conditions  or  to  prepare  9- 
nitrofluorene  by  the  action  of  hydriodic  acid  on  9- 
iodo-9-nitrofluorene  were  unsuccessful.  The  reaction 
between  (erf. -butyl  bromide  and  potassium  9-acinitro- 
fluorenn  probably  proceeds  thus:  ^Gy4^>CIN(I0)-0K 

——>■  ^^CiNfiOJ-O-GMea-^  ^[}‘>C:N(:0)-0H 
•4-CH2lCMe2;  if  the  change  is  effected  at  the 
ordinary  temperature,  9-ocinitrofluorene  can  be 
isolated  in  good  yield.  Dimethylbcnzylmethyl 
bromide  and  triphenylmethyl  chloride  give  ap-dinitro- 
ap-didiphenylene-ethene  and  fluorenoneoxime,  whereas 
picryl  chloride  and  a-bromobutyric  ester  do  not  react. 
Methyl  iodide  reacts  less  smoothly  with  sodium 
phenylocinitromethane  and  sodium  p-bromoplvenyl- 
ocinitromethane,  giving,  as  sole  isolable  products, 
stilbene  or  4  :  4'-dibromostilbene.  terf. -Butyl  bromide 
and  sodium  phenylacinitromethane  yield  phcnyl- 
nitromethane. 

The  production  of  stilbenes.  occurring  smoothly 
by  the  action  of  iodine  on  primary  acinitro-alkali 
compounds  in  presence  of  a  large  excess  of  alkali 
hydroxide,  docs  not  depend  on  the  intermediate 
production  of  iodonitro-compounds.  H.  Wren. 

Fluoranthene  and  its  derivatives.  J.  von 
Brawn  and  G.  Manz  (Ber.,  1930,  63,  [£],  260S— 2612: 


cf.  A.,  1929,  307). — Hydrogenation  of  fluoranthene 
(1)  occurs  successively  in  rings  2,  4. 
and  I.  Fluoranthene  is  converted  by 
hydriodic  acid  at  temperatures  above 
200°  into  an  inseparable  mixture  of 
hydrogenated  compounds.  At  180°. 
1:2:3:  4-tetrahydrofluoranthene,  b.  p. 
203 — 20o°/12  mm.,  m.  p.  76°  (loc.  cil.), 
is  produced,  preferably  prepared  by  the 
action  of  sodium  amalgam  and  alcohol 
on  fluoranthene.  It  does  not  combine  with  picric 
acid.  A  dihydro-compound  could  not  be  isolated. 
Fluoranthene  is  not  attacked  by  sodium  and  moist 
ether  or  by  hydrogen  in  presence  of  platinum  or 
palladium.  Hydrogenation  in  presence  of  nickel  in 
decahydronaphthalene  under  pressure  at  230°  pro¬ 
ceeds  very  rapidly  until  12  atoms  of  hydrogen  have 
been  absorbed;  sulphonation  of  the  product  fol¬ 
lowed  by  decomposition  of  the  sulphonic  acids  with 
hydrochloric  acid  at  150°  affords  1  :  2  :  3  :  4  : 9 : 
10  : 11  : 12  : 13  : 14 •dccdhijdrofiuoranlhme,  b.  p.  181— 
183°/12  lnm.,  df  1-043,  the  constitution  of  which 
follows  from  its  oxidation  to  benzene-1  :  2  : 3-tri- 
carboxylic  acid.  When  distilled  with  lead  oxide  it 
yields  fluoranthene :  partial  dehydrogenation  could 
not  be  effected.  Hydrogenation  of  fluoranthene  at 
230°  until  the  rate  of  absorption  of  gas  slackens  fol¬ 
lowed  by  distillation  and  further  hydrogenation  of 
the  distillate  leads  to  perhydrojluoranthenc ,  ClcH26, 
b.  p.  168 — 170  /12  mm.,  df  0-9S11,  which  is  ex¬ 
tensively  decomposed  by  heated  lead  oxide. 

H.  Wren. 

Dissociable  organic  oxides.  Dibromorubrene. 
C.  Dueraisse  and  N.  Drisch  (Compt.  rend.,  1930, 
191,  619—620). — A  dibromorubrene ,  m.  p.  310°  or 
(+C6H6)  m.  p.  195°,  obtained  from  diphenvl-/)- 
bromophenylacetylenylcarbinol,  OH-CPh2-C:C-C8H.Br 
(cf.  Robin,  A.,  1929,  1175),  resembles  the  parent 
hydrocarbon  in  colour  (both  of  solid  and  solutions), 
in  its  fluorescence  phenomena  (cf.  Moureu  and  others, 
A.,  1926,  945,  and  elsewhere),  and  in  its  absorption 
spectrum,  which  shows  maxima  at  5300,  4950.  and 
4650  A.  (cf.  A.,  1928,  53;  Willemart,  A.,  1929,  690); 
moreover,  it  is  similarly  oxidised  on  irradiation  in 
presence  of  air  to  a  colourless  dissociable  peroxide 
(cf.  A.,  1928.  53.  594.  628:  1929,  1166;  this  vol., 
335).  R.  Child. 

Catalytic  action  at  high  temperatures  under 
high  pressures.  II.  Catalytic  hydrogenation 
of  aromatic  nitro-compounds.  S.  Komatsu  and 
R.  Amatatsu  (Mem.  Coll.  Sci.  Kyoto,  1930,  A,  13, 
329 — 336).— Reduction  of  nitrobenzene  with  hydrogen 
in  presence  of  reduced  nickel  at  100°/50  atm.  (the 
pressures  recorded  are  those  determined  at  15°  prior 
to  heating)  gives  aniline,  but  at  2007100  atm.  a 
mixture  of  cytifohexylamine  (78%),  dicycfohexylamine 
(7%),  and  aniline  (5%)  results ;  a  similar  mixture 
is  also  produced  from  aniline  at  180°/100  atm.  p- 
Nitrophenol  is  reduced  similarly  at  100°/50  or  100 
atm.  to  p-aminophenol,  whilst  at  160°/30  or  100  atm. 
the  main  product  is  4-aminocyclohexanol ;  small 
amounts  of  p-aminophenol,  cyclo-hexane,  -hexanol, 
and  ammonia  are  also  formed.  a-Naphthylatnine 
and  uc-tetrahydro-a-naphthylamine  are  obtained 
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bv  reduction  of  1-nitronaphthalene  at  50°/30  or  100 
atm.  and  150°/30  or  100  atm.,  respectively. 

H.  Burton. 

Organic  compounds  of  molybdenum.  S.  L. 
Malowan  (Arch.  Pharm.,  1930.  268,  537 — 539).— 
Molybdenum  pentachloride  and  anilino  in  boiling 
absolute  alcohol  give  a  dark  blue  solution  containing 
a  grcyish-black  substance  (8-9%  Mo),  m.  p.  170°. 
This  gives  a  blue  coloration  with  chromic  acid  in 
sulphuric  acid.  Its  solution  in  boiling  water  gradually 
deposits  part  of  its  molybdenum  as  molybdic  acid. 
After  precipitation  of  the  rest  with  hydrogen  sulphide, 
a  substance.,  m.  p.  192°.  from  which  aniline  is  not 
liberated  by  alkali,  is  obtained.  o-Toluidine  and 
molybdenum  pentachloride  give,  similarly,  a  bluish- 
black  compound  (7-8%  N),  which  after  dissolution 
in  water  gives  colourless  crystals  of  the  same  nitrogen 
content,  in  which  no  toluidine  can  be  detected.  Re¬ 
moval  of  molybdenum  from  the  latter  by  means  of 
hydrogen  sulphide  affords  an  acidic  substance,  m.  p. 
118°.  H.  E.  F.  Notton. 

ay-Migration  of  the  [aryl]amino-group  in  the 
arylamino-derivatives  of  diarylarylethinyl- 
carbinols.  Constitution  of  the  compounds  ob¬ 
tained.  J.  Robin  (Compt.  rend.,  1930,  191,  790 — 
792). — The  initial  product  of  the  reaction  between 
aniline  and  a-chloro-aay-triphenylallylene  is  the 
colourless  « -anilino-ucty-tripheni/lallylcnt,  m.  p.  87 — 
88°.  This  is  isomerised  readily  when  heated  with 
a  trace  of  aniline  hydrochloride  to  the  yellow  y- 
phenylimino-aay-triphenyl-A“-propylene  (A.,  1929, 

1056),  and  converted  by  treatment  with  methyl 
alcohol  in  presence  of  dilute  sulphuric  acid  into  a- 
methoxy-aay-triphenylallylene  and  thence  into  phenyl 
,3-phenylstyryl  ketone  (cf.  loc.  cit.).  The  following 
allylcnes  are  prepared  similarly  and  converted  into 
the  propylenes :  a-o-toluidino-,  m.  p.  139 — 140°, 
x-m-toluidino-,  m.  p.  117 — 118°,  a-p-toluidino-,  m.  p. 
115 — 116°,  a-o -anisidino-,  m.  p.  140 — 141°,  and  a-p- 
anisidino-u«.y-triphenylallylenes;  <x-anilino-'j.<x-diphenyl- 
y-p-tolylallylene,  m.  p.  118—119°:  x-anilino-zx- 
diphenyl-y-^-naphthylallylene.  m.  p.  146 — 147°;  a- 
anilino-aa-diphenyl-y-p-bromopkenylaliyiene,  m.  p. 
151 — 152°;  y-o-tolylimino- .  m.  p.  192 — 193°,  y-m- 
tolylimino-,  m.  p.  139—140°.  y-p-lolylimino- ,  in.  p. 
174 — 175°,  y-o-methoxy phenyl imino-,  and  y-p-methoxy- 
phenylimino-tx%y-triphenyl-&a-propylencs,  m.  p. 
148 — 149°  :  y-phenylimino-aa.-diphenyl-y-p-tolyl-A'1- 
propylenc,  m.  p.  162—163° ;  y-phenylimino-xa-di- 
phc,nyl-y-?j-naphthyl-An- propylene,  m.  p.  149 — 150°; 
y  -  phenylimino  -  a  %-d  iphe  nyl-y-  p  -  brcmiopkenyl-A^-pro- 
pylene,  m.  p.  13S— 139°.  H.  Burton. 

Reaction  between  keto- anils  and  Grignard  re¬ 
agents  and  the  tautomerism  of  aliphatic  keto- 
anils.  W.  F.  Short  and  J.  S.  Watt  (J.C.S.,  1930, 
2293— 2297).— Acetoneanil,  m.  p.  23-5°,  df  (super¬ 
cooled)  1-0087,  »j?  1-5886,  reacts  with  magnesium 
methyl  iodide  in  amyl  ether  forming  methane  (1  mol.) 
and  a  complex,  which  is  decomposed  to  the  original 
anil.  Successive  treatment  of  the  complex  from 
acetoneanil  and  magnesium  ethyl  bromide  with 
methyl  sulphate  and  ammonia  and  ammonium 
chloride  solution  affords  methyltsopropenylaniline 


(cf.  Knoevenagel,  A.,  1921,  i,  785).  These  observ¬ 
ations  and  the  molecular  refraction  indicate  that 
acetoneanil  exists  mainly  in  the  enamic  form 
CH2ICMe-NHPh.  The  so-called  alkiodides  of  acet¬ 
oneanil  described  by  Knoevenagel  (loc.  cit.)  decom¬ 
pose  cold,  dilute  sodium  carbonate  solution  and 
appear  to  be  identical  with  alkyli.sopropenylaniline 
hydriodides.  Thus,  acetoneanil  and  benzyl  chloride 
in  benzene  give  the  hydrochloride,  m.  p.  195°  (decomp.), 
of  benzylisopropcnylaniline,  m.  p.  22 — 23°,  whilst 
acctonc-p-tolil  and  methyl  iodide  afford  the  hydr- 
iodide,  m.  p.  145 — 146°  (decomp.)  after  sintering  at 
142 — 143°  [Knoevenagel  (loc.  cit.)  gives  m.  p.  SO — 
82°],  of  methylwopropenyl-p- toluidine,  also  formed 
from  the  base  and  hydrogen  iodide  in  benzeno.  The 
ready  hydrolysis  of  acetoneanil  and  the  observation 
that  acetone  docs  not  condense  with  methylaniline 
suggest  that  the  anil  is  an  instance  of  the  tautomeric 
system  >CH-(j;N-=^=  >CiC-NH  (cf.  von  Auwers  and 
Susemihl,  this  vol.,  897). 

Condensation  of  acetophenoneanil  and  magnesium 
phenyl  bromide  under  the  conditions  described  by 
Plancher  and  Ravenna  (A.,  1907,  i,  152)  does  not 
give  the  substance  C^H^N  (loc.  cit.),  but  affords 
dypnoneanil  (Reddelien,  A.,  1913,  i,  1202).  This  anil 
is  also  obtained  from  magnesium  ethyl  bromide  and 
acetophenoneanil,  indicating  that  the  Grignard  reagent 
acts  as  a  condensing  agent,  viz.,  2CMePh;NPh-f- 
R-MgX  — >  CMcPhiCH-CPhiNPh  -j-  NHPh-MgX  + 
RH.  Bcnzophcnoneanil  is  recovered  unchanged  from 
its  complex  with  magnesium  methyl  iodide. 

H.  Burton. 

Polynitroarylnitroamines.  I.  2:4: 6-Tri- 
nitrophenylnitroamine.  W.  W.  Jones  and  F.  G. 
Willson  (J.C.S.,  1930,  2277— 2279).— Treatment 
of  a  solution  of  sulphanilic  acid  in  sulphuric  acid 
(d  1-84)  with  nitric  acid  (d  1-5;  free  from  nitrous 
acid)  below  20°  affords  75%  of  the  theoretical  amount 
of  2  :  4  :  6-trinitrophenylnitroamine,  which  deflagrates 
between  80°  and  110°;  the  nitroamine  is  obtained 
similarly  from  picramide  or  2  :  6-dinitrosulphanilic 
acid.  Mcthylation  of  the  nitroamine  with  methyl 
sulphate  and  1-5%  sodium  hydroxide  solution  furnishes 
2:4: 6-trimtrophenylmethylnitroaminc.  Equimole- 
cular  quantities  of  the  nitroamine  and  2  :  4-dinitro- 
aniline  react  in  sulphuric  acid  solution  at  the  ordinary 
temperature,  forming  an  almost  quantitative  yield 
of  picramide.  The  picramide  nitrate  of  Maceiotta 
(this  vol.,  1032)  is  identical  with  2:4:  6-trinitro- 
phenylnitroamine.  H.  Burton. 

Condensations  of  [aromatic]  halogeno-nitro- 
compounds.  I.  G.  Gallas  and  A.  Alonso  (Anal. 
Fis.  Quim.,  1930,  28,  645—690). — Previous  work  on 
the  condensations  of  l-chloro-2  : 4-dinitrobcnzene 
and  analogous  compounds  with  bases  is  reviewed. 
Some  of  this  work  has  been  repeated  and  certain  new 
reactions  have  been  investigated. 

Condensation  of  l-chloro-2  :  4-dinitrobenzene  bv 
heating  with  o-toluidine  in  alcohol  in  presence  of 
sodium  acetate  yields  2  :  4-dinitro-2'-methyldiphenyl- 
amine,  m.  p.  117°,  or,  if  heating  is  prolonged,  an 
isomeride,  m.  p,  128 — 129°  (lit.,  101°  and  129°). 
Similarly  are  obtained  the  3'-methvl  derivative,  m.  p. 
161°,  in  quantitative  yield,  and  the  4'-mcthyl  deriv- 
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ative,  which  exists  only  in  one  form,  m.  p.  137°. 
2  : 4-Dinitrophenyl-(5-naphtliylaniine  has  m.  p.  171° 
(lit.  169-5°  and  179°).  2  : 4-Dinitro-2'-methoxydi- 
phenylamine  separates  from  solution  first  in  a  red 
form,  m.  p.  165°  (lit.  151°),  which  is  followed  by  a 
yellow  form  which  changes  to  red  at  125—145°  and 
melts  at  153 — 159°.  It  yields  a  benzoyl  derivative, 
m.  p.  115°.  Attempts  to  isolate  the  monoamino- 
compound  were  unsuccessful.  The  impure  diamino- 
compound,  m.  p.  about  116°  ( hydrochloride ,  m.  p.  above 
210°),  is  obtained  by  reduction  with  aluminium 
amalgam,  and  yields  a  ( ? ) ?w7roso-deri vati vc,  m.  p. 
abovo  200°.  2  :  4-Dinitro-4'-methoxydiphenylamine, 

m.  p.  141°  ( benzoyl  derivative,  m.  p.  above  200°; 
acetyl  derivative,  m.  p.  148°),  yields,  when  reduced 
with  aqueous  sodium  sulphide,  4-amino-4'-methoxy- 
diphenylamine,  m.  p.  102°  (loss  of  one  nitro-group) 

(I) ,  and  with  methyl-alcoholic  sodium  sulphide, 
2-nitro-4-amino-4'-methoxydiphenylamine,  m.  p.  135° 

(II) .  The  latter  is  reduced  to  I  by  iron  and  acetic  acid 
with  tho  formation  of  ( ?)2-amino-4'-methoxydiphenyl- 
amine  as  a  by-product.  Addition  of  the  dinitro¬ 
compound  to  stannous  chloride  in  hydrochloric  acid 
yields  2  :  4-diamino-i'-me thoxyd iphenylamine  (III), 
m.  p.  11S°  ( hydrochloride ,  m.  p.  above  200°),  also 
obtained  by  reduction  with  aluminium  amalgam, 
whilst  addition  of  stannous  chloride  to  the  dinitro¬ 
compound  in  alcoholic  hydrochloric  acid  yields  II, 
accompanied  by  I.  Ill  yields  red  azo-dyes  when 
diazotised  and  coupled  and  is  oxidised  to  the  corre¬ 
sponding  phenazine  derivative. 

Condensation  of  l-chloro-2  :  4-dinitro benzene  with 
diphenylamine  gives  an  oily  mixture  of  products.  The 
mono-  and  di-2  :  4-dinitrophenyl  derivatives  of  benz¬ 
idine  have  been  prepared ;  the  latter,  when  it  is 
decomposed  by  acetic  anhydride  and  the  product 
hydrolysed,  yields  2  :  4-dinitrophenol,  m.  p.  113°,  from 
which  the  impure,  readily  oxidised  nitroamine,  m.  p. 
201°,  and  tho  diamine,  m.  p.  196 — 197°,  are  prepared 
by  reduction  with  sodium  sulphide  and  aluminium 
amalgam,  respectively.  Condensation  of  1-chloro- 
2  : 4-dinitrobenzene  with  the  isomeric  aminophenols 
takes  place  most  readily  with  the  2,'comPoun<i  > 
heating  in  a  sealed  tube  is  necessary  in  the  case  of  the 
o-compound.  Condensation  of  l-chloro-2  : 4-dinitro¬ 
benzene  with  sulphanilic  acid  is  best  carried  out  by 
heating  in  a  sealed  tube.  The  product,  m.  p.  152 — 
153°,  is  reduced  by  aluminium  amalgam  to  the 
diamiao-compound,  m.  p.  above  225°.  Condensation 
with  sodium  naphthionato  yields  a  red  product,  in.  p. 
86 — 97°.  l-Chloro-2  :  4-dinitrobenzene  and  thiocarb- 
anilide  yield  only  a  crudo  product,  nn  p.  195°,  derived 
from  2  mols.  of  the  former  and  1  mol.  of  the  latter, 
which  is  apparently  changed  on  reorystallisation, 
yielding  a  compound,  m.  p.  225°.  Condensation  with 
potassium  phthalimido  by  heating  in  a  scaled  tube 
at  ISO — 200°  yields  a  compound,  m.  p.  194 — 195°, 
reduced  to  the  diamino- derivative,  m.  p.  above  250°, 
by  aluminium  amalgam.  When  dimethylamine  is 
passed  into  a  xylene  solution  of  l-chloro-2  :  4-dinitro- 
benzene,  2  : 4-dinitrodimethylaniline,  m.  p.  S7°,  is 
obtained  in  good  yield.  l-Chloro-2  :  4-dinitrobenzene 
(2  mols.)  and  dimcthylglyoxime  combine  in  alcoholic 
solution  to  give  a  white,  amorphous  compound. 

R.  K.  Callow. 


Tenacity  of  organic  residues.  VII.  J.  vox 
Braun  and  A.  Friedsam  (Ber.,  1930,  63,  [_B],  2407— 
2413;  cf.  A.,  1926,  1231). — Any  aromatic  hydrogen 
atom  of  the  benzyl  group  can  be  replaced  by  fluorine 
without  causing  increased  tenacity  of  the  radical  to 
nitrogen  or  sulphur  such  as  is  caused  by  the  sub¬ 
stitution  of  chlorine,  bromine,  or  iodine  for  hydrogon. 

The  requisite  fluorobenzyl  bromides  are  obtained  by 
converting  the  threo  toluidines  into  fluorotoluenes  and 
bromination  in  the  side-chain.  Interaction  with  the 
secondary  amines  (mol.  ratio  3 — 4  :  1)  is  effected  at 
tho  ordinary  temperature  and  finally  at  60°.  Treat¬ 
ment  with  cyanogen  bromide  takes  place  initially  with 
cooling  and  finally  on  the  water-bath.  The  mixture 
is  treated  with  ether,  which  precipitates  the  additive 
product  of  the  eliminated  bromide  and  original  base. 
The  ethereal  solution  is  shaken  with  dilute  acid, 
distilled,  and  the  distillate  is  treated  with  an  excess  of 
trimethylamine,  whereby  the  quaternary  bromide. 
NMegRBr,  is  formed  and  can  bo  readily  separated 
from  the  cyanamidc. 

The  following  compounds  are  described  :  benzyl-p- 
fluorobenzylmelhylamine,  b.  p.  168 — 170°/16  mm. 
(hydrochloride,  m.  p.  155 — 156°;  picrate,  m.  p.  105°; 
methiodide,  m.  p.  221°),  converted  by  cyanogen  brom¬ 
ide  into  a  mixture  of  benzyltrimethylammonium 
bromide,  m.  p.  250°,  and  p-fluorobenzyltrimethyl- 
ammonium  bromide,  m.  p.  22S — 229°,  and  a  mixture 
of  the  corresponding  cyanamides  :  p-fluorobenzyl-p- 
inethylbenzylniethylaminc,  b.  p.  166 — 168°/10  mm.  (very 
hygroscopic  hydrochloride,  m.  p.  183° ;  picrate,  m.  p. 
110 — 112°;  methiodide,  m.  p.  216 — 217°),  yielding 
■p-methylbenzyltrimethylammonium  bromide  and  p- 
jluorobenzyhneihylcyanamide,  b.  p.  148 — 154°/10  mm., 
p -methylbenzylethylamine,  b.  p.  98 — 99°/10  mm.  (hydro¬ 
chloride,  m.  p.  189° ;  picrate,  m.  p.  89°),  transformed 
into  p-fluorobenzyl-p-methylbenzylethylamine,  b.  p. 
about  175°/10  mm.  (non-crystalline  hydrochloride  and 
picrate-,  methiodide,  m.  p.  122 — 125°),  yielding 
p-methylbcnzyUrimethylammonium  bromide,  m.  p.  183°, 
and  homogeneous  p-jluorobenzylethylcyanamide ;  benzyl- 
p-methylbenzylethylamine,  b.  p.  82°/ll  mm.  (non¬ 
crystalline  salts),  affording  homogeneous  p-methyl- 
benzyltrimethylammonium  bromide  and  benzylethyl- 
cyanamide,  b.  p.  160°/12  mm. ;  p-chlorobcnzylp- 
Jluorobenzylmethylamine,  b.  p.  182— 184°/10  mm. 
(hydrochloride,  m.  p.  160 — 161°;  picrate,  m.  p.  129°; 
methiodide,  m.  p.  210 — 212°),  giving  almost  homogene¬ 
ous  p-fluorobcnzyltrimcthylammonium  bromide  and 
•p-chlorobenzylmethylcyanamide,  b.  p.  166°/10  mm. ; 
benzyl-o-fiuorobenzylmethylamine,  b.  p.  158 — 160°/ 

11  mm.  (hydrochloride,  m.  p.  189°;  picrate,  m.  p.  99°; 
methiodide,  m.  p.  213°),  yielding  a  mixture  of  quatern¬ 
ary  bromides  and  cyanamides  (o  -fluorobenzyltri- 
methylammonium  bromide,  m.  p.  225°)  ;  p-Jluoro- 
benzylmethylamine,  b.  p.  80 — 82°/14  mm.  (hydro¬ 
chloride,  m.  p.  199°  ;  picrate,  m.  p.  131°),  transformed 
into  o-jluorobenzyl-p-jluorobenzylmethylamine,  b.  p. 
164 — 166°/12  mm.  (very  hygroscopic  hydrochloride , 
m.  p.  130° ;  picrate,  m.  p.  142° ;  methiodide,  m.  p.  230°). 
yielding  a  mixture  of  quaternary  bromides  and 
cyanamides  ;  o -fluorobenzylmethylamine,  b.  p.  73°/ 

12  mm.  (hydrochloride,  m.  p.  160°;  picrate.  m.  p- 
139—140°). 

Benzyl  m-fiuorobcnzyl  sulphide,  b.  p.  140 — 142°; 


ORGANIC  CHEMISTRY. 


1573 


0-2  mm.,  very  smoothly  prepared  from  benzyl  mer¬ 
captan  and  m-fluorobenzyl  bromide  in  presence 
of  alcoholic  sodium  ethoxide,  is  transformed  into  a 
mixture  of  benzyl-  and  m-fluorobenzyl-trimethyl- 
ammonium  bromide,  m.  p.  231°,  and  of  "benzyl  and 
m-fluorobenzyl  thiocyanates.  H.  Wren. 

Organic  sulphur-nitrogen  linking.  E.  Riesz 
(Monatsh.,  1930,  56,  239 — 24G). — Oxidation  of  aryl- 
sulphonanilides  with  30%  hydrogen  peroxide  or 
sodium  dichromate  and  acetic  acid  does  not  occur 
unless  a  free  amino-group  is  present.  The  formation 
of  quinonoid  compounds  by  similar  oxidation  of 
anilinothiolbenzenes  (A.,  1927,  52;  1928,  168,  748; 
1929,  60)  substituted  in  the  o-  and  p-positions  (not 
m-)  of  the  aniline  residue  involves  the  thionium 
condition  of  the  sulphur  atom. 

[With  A.  Lorenz,  C.  Myschalov,  and  0.  Stra- 
KOSCH.J — The  following  compounds,  prepared  by  the 
usual  method,  are  unaffected  by  the  above  oxidants  : 
4-chloro-2-nitrobenzene-sulphonanilide,  -o-  and  -p- 
hydroxy anilides,  m.  p.  122 — 123°  and  92 — 93°, 
respectively,  and  -p -dimelhiylaminoanilide,  m.  p.  125° ; 
4 : 4'-di-(-p-chloro-o-nilrobenzenesulpho7iamido)dij)henyl, 
m.  p.  above  290°  (decomp.) ;  1  :  2-  and  1  :  4-di-(p- 
chloro-o-nilrobenzenesulphonamido)benzene,  m.  p.  92 — 
94°  (decomp.)  and  250°  (decomp.),  respectively;  1-p- 
chloro  -  o  -  ?iitrobenzenesu!pkonamido  -  4  -  p -chloro-o-nitro- 
phenyllhiolaminobenzene,  m.  p.  164 — 166°  (dccomp.); 
i-chloro-2-nitro-l-m.-hydroxyanilinotliiolbenzenc,  m.  p. 
158° ;  i-chloro-2-nitro- 1  -m-dimethylaminoanilinothiol- 
benzene,  m.  p.  148°.  4- Chloro-2-nitrobenzenesulphon - 
-o-  and  -p-aminoanilides,  m.  p.  143°  and  161°,  respect¬ 
ively,  are  oxidised  by  the  above  reagents. 

H.  Burton. 

Coupling  of  diazonium  compounds  with  2- 
methoxy-3-naphthoic  acid.  G.  B.  Jambuserwala 
and  F.  A.  Mason  (J.  Soc.  Dyers  and  Col.,  1930,  46, 
339 — 341). — Although  according  to  Meyer  (A.,  1920, 
i,  97)  the  ether  of  a  naphtholcarboxylic  acid  does 
not  couple,  the  authors  have  coupled  2-methoxv-3- 
naphthoic  acid  in  aqueous  solution  with  diazotised 
p-chloroaniline,  dichloroaniline,  p-nitroaniline,  4-nitro- 
o-anisidine,  benzidine,  tolidine,  o-  and  »i-nitroanilinc, 
sulphanilic  acid,  and  5-nitro-o-anisidine.  Whilst  the 
first  six  give  unmethylated  dye  and  the  next  three 
approximately  equal  parts  of  methylated  and  un¬ 
methylated,  the  last  couples  without  dealkylation,  this 
being  the  first  instance  to  be  recorded. 

L.  J.  Hooley. 

Possible  yellow  content  of  the  acidic,  red  solu¬ 
tions  of  methyl-yellow.  A.  Thiel  (Ber.,  1930, 
63,  [2?],  2453 — 2455). — Contrary  to  Hantzsch  and 
Burawoy  (this  vol.,  12S0),  the  author’s  experience  leads 
him  to  the  conclusion  that  methyl-yellow,  if  present 
at  all,  is  contained  only  in  very  small  amount  in  the 
aqueous,  strongly  acidic  solutions  of  incthyl-yellow. 
Ke-examination  of  the  extinction  of  methyl-yellow 
•shows  the  complete  analogy  of  this  compound  with 
methyl-orange  and  hence  the  maximum  yellow  content 
in  0-2AMiydrochloric  acid  in  presence  of  55%  alcohol  is 
not  greater  than  6% .  The  “  azoid  band  ”  of  Hantzsch 
and  Burawoy  is  in  reality  a  second,  less  pronounced 
maximum  characteristic  for  the  red  forms  of  methyl- 
yellow  and  methyl-orange  and  gives  no  basis  for  the 


calculation  of  the  yellow  content  in  acid  solutions  of 
azo-dyes.  H.  Wren. 

Azobenzene-4-sulphonic  acid  and  4-nitroazo- 
benzene-4'-sulphonic  acid.  F.  Perktold  (Mon¬ 
atsh.,  1930,  56,  247 — 252). — Treatment  of  azobenz- 
cne  with  fuming  sulphuric  acid  (S — 10%  S03)  at 
130 — 135°,  gives  a  90 — 100%  yield  of  azobenzene- 
4-sulphonic  acid  (+3H20),  in.  p.'  125 — 138°  according 
to  the  rate  of  heating  [sodium  (+4H20),  carbamide , 
aniline  (-fl-5H20),  o-  and  p -loluidine,  and  a-  and 
P-naphlhylamine  salts] ;  the  anhydrous  acid  chars  at 
140°  without  melting.  Nitration  of  azobenzeno-4- 
sulphonic  acid  with  nitric  acid  (d  1-41)  at  75°,  affords 
4-nitroazobenzene-4'-sulphonic  acid  (-f-3H20)  ( aniline 
and  [i-naphthylamine  salts),  an  aqueous  solution  of 
which  readily  gelatinises.  Treatment  of  the  nitro- 
acid  with  bromine  in  acetic  acid  at  130 — 150°(  ?) 
furnishes  2 : 6-dibromo-p-nitroaniline  and  a  small 
amount  of  4-bromo-4'-nitroazobenzene.  Solubilities  of 
the  above  salts  in  water  are  recorded.  H.  Burton. 

Aryl  fluorosulphonates,  Ar-OSO.,F.  W. 
Lange  and  E.  Muller  (Ber.,  1930,  63,  [71],  2653 — 
2657). — Aryldiazonium  fluorosulphonates  decompose 
when  heated  according  to  the  scheme  f  ArN2]+[S03F]~ 
— > ArO-SOjF+No,  but  the  change  is  accompanied 
by  side  reactions  so  that  the  yields  do  not  exceed  half 
the  theoretical  amounts.  The  products  are  generally 
liquids  of  aromatic  odour  which  do  not  attack  glass 
when  vaporised.  They  are  very  stable  towards  water 
even  in  the  presence  of  acid,  but  slowly  decomposed  by 
aqueous  alkali  hydroxide  with  formation  of  alkali  aryl 
sulphates.  The  following  fluorosulphonates  are  de¬ 
scribed  :  benzenediazonimn,  decomp.  90-0 — 94-6°, 
according  to  the  rate  of  heating,  and  thence  phenyl, 
b.  p.  179-6° /75G  mm.,  df*  1-3361.  h*|1’  1-4640:  o-talyl. 
b.p  191-6— 192-67754  mm.,  d«-  1-2890,  1-4673; 

dipkenylene-4  :  4' -bisdiazonium,  decomp.  132-2 — 
134-2°,  and  thence  4  :  4 '-diphenylene.  in.  p.  94-8°  after 
softening  :  4-chlorobenzened iazon t um ,  decomp.  120-6  ’, 
and  thence  4-chlorophenyl,  b.  p.  208 — 211°/753  mm,, 
df*  1-4678,  mj]'3  1-4888;  o-nitrobenze.nediazonium, 
m.  p.  146-2“  (slight  decomp.),  and  o-nitrophenyl,  b.  p. 
152°/26  mm. ;  m-nitrobenzenediazonium,  decomp. 
142 — 144-3°,  and  m-nitrophenyl,  b.  p.  154°/12  mm.; 
p-nilrobenzenediazonium,  decomp.  145  1 — 145-7°,  and 
p-nitrophenyl  fluorosnlphonate,  b.  p.  15G°/19  mm. 

H.  Wren. 

Nitration.  IV.  Mechanism  of  nitration  of 
phenol.  S.  Veibel  (Z.  physikal.  Chem.,  1930,  B,  10, 
22 — 46;  cf.  this  vol..  1429). — To  account  for  the  part 
played  by  nitrous  acid  iu  the  nitration  of  phenol,  it  is 
suggested  that  the  formation  of  the  nitrophenols 
occurs  through  oxidation  by  the  nitric  acid  of  the 
intermediate  o-  and  p-additive  compounds  of  phenol 
and  nitrous  acid  produced  in  nitrosation  (cf.  this 
vol.,  1033).  The  fact  that  the  ratio  of  o-  to  p-com- 
pound  formed  in  nitrosation  is  much  less  than  in 
nitration  is  explained  by  supposing  that  the  rate  of 
dissociation  of  the  o-additive  compound  is  so  high 
compared  with  the  speed  of  its  conversion  into  the 
o-nitroso-compound  that  little  of  the  latter  can  be 
formed,  but  is  no  greater  or  even  less  than  the  rate  of 
oxidation  to  the  nitro-compound.  Reaction  velocity 
measurements  at  25°  give  general  support  to  this 
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theory.  o-Nitrosophenol  is  oxidised  by  nitric  acid  far 
more  rapidly  than  the  p-compound,  the  velocity, 
however,  being  in  each  case  proportional  to  the  cube 
of  the  acid  concentration.  The  rate  of  nitration  of 
phenol  is  proportional  to  the  fourth  power  of  the  acid 
concentration,  but  nitrosation  follows  the  bimolecular 
law.  It.  CUTHILL. 

Action  of  oxides  of  nitrogen  on  ethers.  II. 
Action  of  nitrogen  peroxide  on  mixed  aliphatic- 
aromatic  ethers.  0.  I.  Egorova  (J.  Russ. 
Phvs.  Chcm.  Soc.,  1930,  62,  1097— 1100).— The 
products  of  the  prolonged  action  of  nitrogen  peroxide 
on  phenyl  isoamyl  ether  on  reduction  yield  isovaleric 
acid  and  p -amhiophenyl  isoamyl  ether,  b.  p.  274 — 275° 
(acetyl  derivative,  m.  p.  103 — 104°  :  benzoyl  derivative, 
m.  p.  164°).  It.  Truszkowski. 

o-Phenetylcarbamide.  E.  Wertheim  (J.  Amor. 
Chcm.  Soc.,  1930,  52,  4167— 4168).— o-Phenctyl- 
earbamide,  prepared  from  o-phenctidine,  potassium 
eyanate,  and  dilute  hydrochloric  acid,  has  m.  p.  142 — 
143°  after  shrinking  at  139°  (lit.  206°). 

H.  Burton. 

Concurrence  between  principal  and  subsidiary 
valency  fields.  E.  Hertel  and  G.  H.  Romer  (Ber., 
1930,  63,  [£],  2446— 2452).— The  conditions  are 
discussed  under  which  two  substances  may  unite  to 
form  a  molecular  compound  or  may  undergo  more 
intimate  chemical  reaction,  and  attempts  are  described 
to  divert  the  change  into  one  or  other  direction  by 
systematic  variation  of  the  component  molecules. 
Thus  ethyl  a-2  :  4  :  6-trinitrophenoxypropionate  yields 
an  additive  compound,  m.  p.  142 — 143°,  with  dimethyl- 
aniline,  and  not  a  quaternary  ammonium  picrate. 
2:4:  6-Trinitroanisolc  and  aniline  afford  2:4:  6-tri- 
nitrodiphenylamine,  m.  p.  179°,  whereas  with  a-  and 
'i-naphthvlamincs  and  4-bromo-a-naphthylamine  the 
ether  gives  only  additive  compounds  (1  :  1) ;  indications 
of  the  production  of  2  :  4  :  6-trinitrophenyl-P-naphthyl- 
nmine  are  observed.  Replacement  of  trinitroanisole 
by  ethyl  a-2  :  4  :  6-trinitrophenoxypropionate  leads  to 
the  formation  of  2:4: 6-trinitrophenyl-a-  and  -[3- 
naphthylamine,  m.  p.  197°  and  234°,  respectively. 
The  reactivity  at  the  ethereal  linking  depends  on  the 
strength  of  the  base,  since  aniline  reacts  readily  with 
2:4:  6-trinitroanisolc  or  ethyl  a-2  :  4  :  6-trinitro¬ 
phenoxypropionate,  whereas  p-nitroaniline  and  pier- 
amide  do  not  react.  4-Bromo-a-naphthylamine  forms 
an  additive  compound  with  ethyl  a-2  :  4  :  6-trinitro¬ 
phenoxypropionate,  whilst  diphenvlaminc  gives 
adducts  with  the  ester  (ratio  2:1)  and  2:4:  6-trinitro- 
anisole  (ratio  1  :  1). 

Ethyl  a-iodopropionatc  is  converted  by  silver 
picrate  into  ethyl  a-2  :  4  :  6-trinitrophenoxypropionate, 
m.  p.  92°,  converted  by  concentrated  nitric  acid  into 
a-2  :  4  :  6-trinitrophenoxypropionic  acid,  m.  p.  164° 
(decomp.).  H.  Wren. 

Organic  sulphur  compounds.  XVIII.  Ther¬ 
mal  rearrangement  of  thiocarbonic  esters  into 
thiolcarbonic  esters.  II.  Formation  of  disul¬ 
phides  from  phenols.  A.  Schonberg,  L.  von 
Vargha,  and  W.  Paul  (Annalen,  1930,  483,  107 — 
114;  cf.  this  vol.,  320). — Di-p-tolyl  thiocarbonate  is 
isomerised  when  heated  at  300°  in  a  current  of  carbon 
dioxide  to  p -tolyl  p-tolylth iol formate,  m.  p.  109°. 


Hydrolysis  of  this  with  aqueous-alcoholic  sodium 
hydroxide  and  subsequent  oxidation  of  the  p-thio- 
cresol  produced  with  hydrogen  peroxide  affords 
di-p-tolyl  disulphide.  Thymol  and  thiocarbonyl 
chloride  in  presence  of  benzene  and  pyridine  give 
dithymyl  thiocarbonate,  m.  p.  85°  (lit.  110°),  isomer¬ 
ised  at  300°  in  an  atmosphere  of  nitrogen  to  thymijl 
thymyllhiolformate,  m.  p.  58 — 59°.  Dithymyl  disul¬ 
phide,  m.  p.  63°,  is  obtained  as  above.  2-Hydroxydi- 
phenyl  and  thiocarbonyl  chloride  react  in  presence  of 
benzene  and  alcoholic  potassium  hydroxide,  forming 
di-2-diphenylyl  thiocarbonate,  m.  p.  106°,  converted 
by  rearrangement,  hydrolysis,  and  oxidation  into 
di-2-diphenylyl  disulphide,  m.  p.  116°. 

Treatment  of  phenyl  thiocarbonate  with  yellow 
mercuric  oxide  in  boiling  benzene  furnishes  phenyl 
carbonate.  H.  Burton. 

Di-iodothymol  and  the  decomposition  of  its 
salts.  G.  H.  Woollett  and  C.  H.  Evf.hett  (J. 
Amor.  Chcm.  Soc.,  1930,  52,  4018— 4021).— Treat¬ 
ment  of  iodothymol  dissolved  in  concentrated  ammo¬ 
nia  with  a  0-2  AT  solution  of  iodine  in  potassium  iodide 
gives  a  di-iodothymol,  not  solid  at  —17°  ( benzoate , 
m.  p.  112°),  which  when  treated  with  sodium  hydrox¬ 
ide  solution  passes  into  a  red  resinoid,  (C10Hu0l!, 
(cf.  A.,  1921,  i,  340).  This  decomposition  is  probably 
due  to  free  iodine  in  the  di-iodothymol,  since  the  change 
does  not  occur  in  presence  of  alcohol,  acetone,  or 
sulphites.  The  resinoid  is  also  produced  by  the  action 
of  potassium  ferricyanide  solution  (1  mol.)  on  the 
di-iodothymol  (1  mol.).  Thymol  iodide  (U.S.P.) 
contains  a  small  amount  of  di-iodothymol. 

H.  Burton. 

Tenacity  of  alkyl  groups  in  the  benzene  nucleus. 
K.  von  Auwers  and  E.  Janssen  (Annalen,  1930, 
483,  44 — 65).- — A  continuation  of  previous  work 
(A.,  1926,  608;  1928,416).  The  Fries  transformation 
of  various  2 :  6-dimethvl-  and  2-methyl-6-ethyl-4-alkyl- 
phenyl  acetates  has  been  effected  by  the  methods 
previously  used,  vic.-m -Xylenyl  propionate,  b.  p- 
234 — 236° ;  butyrate,  b.  p.  248 — 250° ;  heptoate,  b.  p. 
162 — 164°/12  mm. ;  dodecoate,  b.  p.  216 — 218°/12  mm., 
m.  p.  28 — 29°,  and  benzoate,  m.  p.  40-5 — 41°,  are 
converted  by  treatment  with  aluminium  chloride 
into  4-propionyl-,  m.  p.  106 — 106-5°;  4 -bulyryl; 
m.  p.  124 — 125°;  4 -heptoyl-,  m.  p.  92 — 93°;  4 tdodec- 
oyl -,  m.  p.  52 — 53°,  and  4-benzoyl-2 :  G-dimethyl- 
phenols,  m.  p.  142 — 142-5°,  respectively.  Reduction 
of  these  ketones  by  Clcmmensen's  method  gives 

2  :  6-dimethyl-4-prop>jl-,  m.  p.  33 — 34°  ( acetate ,  b.  ]>• 
252—260°);  -4-butyl-,  m.  p.  32-5—33-5°  (acetate, 
b.  p.  268—276°);  -4 -hcptyl-.  m.  p.  48-5—49°  (acetate, 
m.  p.  37-5—38°);  -4 -dodecyl-,  m.  p.  65—66°  (acetate, 
m.  p.  57 — 58°),  and  -4-benzyl-phenols,  b.  p.  195— 
200°/20  mm.,  m.  p.  66-5 — 67-5°  (acetate,  b.  p.  324— 
326°),  respectively.  The  Fries  transformation  of  the 
above  acetates  affords,  in  all  cases,  unchanged  acetate, 
the  corresponding  phenol,  and  4-hvdroxy-3 : 5-di- 
methylacetophenone ;  small  amounts  of  unidentified 
o-hydroxyketones  are  formed  with  the  propyl,  butyl, 
and  heptvl  derivatives.  2  :  6-Dimethyl-4-ethylphenyl 
acetate  (A.,  1928,  416)  gives  (mainly)  4-hydroxy- 

3  :  5-dimethylacetophenone  and  a  small  amount  ot 
impure  2-hydroxv-3  :  5-dimethylacetophenone. 
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2-Methyl-G-ethylphenyl  propionate,  b.  p.  244 — 
246°;  butyrate,  b.  p.  258 — 261°;  heploate,  b.  p.  172 — 
174712  ram.,  and  dodecoatc,  b.  p.  218 — 220°/ 18  mm., 
m.  p.  19 — 20°,  are  converted  as  above  into  4 -pro- 
pionyl-,  m.  p.  101 — 102°;  A-bulyryl-,  ra.  p.  86 — 87°; 
4 -heptoyl-,  m.  p.  56 — 57-5°,  and  i-dodecoyl-2-methyl-G- 
elhylphenols,  ra.  p.  44-5— 45-5°,  respectively.  The 
fries  transformation  of  the  acetate,  b.  p.  264 — 266°, 
of  2-melhyl-G-cthyl-A-propylphenol,  b.  p.  130 — 133°/15 
mm.  (phenylcarbimide  derivative,  m.  p.  140-5 — 141-5°), 
gives  a  little  o-hydroxyketone  and  regenerated  phenol. 
2-Hydroxy-‘i-methyl-G-prapylacelophcnone,  b.  p.  136°/12 
mm.  ( p-nitrophenylhydrazone ,  in.  p.  216 — 217°),  is 
obtained  by  the  Fries  transformation  of  the  acetate, 
b.  p.  125°/11  mm.,  of  2-methylA-propylphenol,  b.  p. 
117°/10  mm.  (phenylcarbimide  derivative,  m.  p.  136°). 
The  acetate,  b.  p.  270 — 280°,  of  2-methyl-G-ethylA- 
butylphenol,  b.  p.  146 — 150°/15  mm.  (phenylcarbimide 
derivative,  m.  p.  117 — 119°),  undergoes  the  Fries 
transformation  into  the  last-named  phenol  and 
2-hydroxy-3-methyl-G-butylacetophenone,  b.  p.  152 — 
154°/13  mm-  (p  -« itrophe nylhydrazo ne ,  m.  p.  168 — 
170°),  synthesised  by  way  of  2-methyl-i-butylphenyl 
acetate,  b.  p.  268 — 270°.  o-Tolyl  butyrate  has  b.  p. 
237 — 240°.  The  acetate,  b.  p.  184 — 194°/16  mm.,  of 

2- methyl-G-ethylA-hepUjlphenol,  m.  p.  26 — 28°,  is 
converted  (Fries)  into  the  phenol  and  a  little  unidenti¬ 
fied  ketone,  whilst  the  acetate,  m.  p.  41 — 43°,  of  2- 
methyl-G-ethyl-i-dodecylphenol,  m.  p.  51 — 52°,  yields 
similarly  small  amounts  of  the  phenol  and  4-hydroxy- 

3- methyl-5-ethylacetophonone.  In  these  transform¬ 
ations,  the  ethyl  group  is  generally  eliminated 
exclusively. 

m-4 -Xylenyl  heploate,  b.  p.  180 — 182°/16  mm.,  is 
converted  into  G-heptoyl-2  ;  4,-dimelhylphenol,  b.  p. 
186 — 190°/16  mm.,  and  thence  by  reduction  (Clcm- 
mensen)  into  2  :  ±-dimethyl-G-heptylphenol,  b.  p.  172 — 
178°/16  mm.,  m.  p.  39—40°.  The  acetate,  b.  p.  ISO- 
188713  mm.,  of  this  undergoes  the  Fries  transform¬ 
ation,  yielding  mainly  2-hydroxy-3  :  5-dimethylaceto- 
phenone;  tho  hcptyl  group  is  replaced  by  acetyl. 
2-MethylA-ethylphenyl  propionate,  b.  p.  136 — 138°/16 
mm.,  affords  G-propionyl-’2-methyl-4-ethylphenol,  b.  p. 
152 — 154°/14  mm.,  reduced  to  2-methylA-ethyl-G- 
propylphenol,  b.  p.  134— 138°/13  mm.  ( phenylcarb - 
imide  derivative,  m.  p.  131 — 131-5°).  The  acetate, 
b.  p.  142— 146°/16  mm.,  of  this  is  converted  (Fries) 
into  approximately  equal  amounts  of  2-hydroxy-3- 
melhyl-5-propylacetophenone,  m.  p.  101°  (prepared  also 
by  way  of  2-methyl-G-propylphenyl  acetate,  b.  p.  117°/11 
mm.),  and  an  unidentified  o-hydroxyketone.  The 
acetates,  b.  p.  250—260°  and  194— 198°/12  mm., 
respectively,  of  2-viethylA-ethyl-G-allylphenol,  b.  p. 
120— 125°/15  mm.  (prepared  by  Claisen’s  method 
from  allyl  bromide  and  the  requisite  phenol),  and 
G-benzyl-2-me!hyl-4-clhylphenol,  b.  p.  188 — 194°/12 
mm.  (phenylcarbimide  derivative,  m.  p.  142 — 143°),  are 
both  converted  (Fries)  into  2-hvdroxy -3-methyl- 5- 
ethylacetophenone. 

The  results  obtained  show  definitely  that  the  ease 
of  elimination  of  the  ethyl,  propyl,  and  methyl  groups 
is  in  the  order  quoted. 

The  following  are  also  described :  o -hydroxy- 
propiophenoneoxime,  m.  p.  93-5 — 94°;  2-hydroxy-tS- 
propylacetophenone,  b.  p.  145 — 147c/20  mm.,  reduced 


(Clemmensen)  to  2-cthyl-4.-propylphenoi,  b.  p.  245 — 
246°  (acetate,  b.  p.  244 — 246°) ;  2-hydroxy -3-ethyl-b- 
propylacetophenone,  b.  p.  140 — 141°/18  mm.  (p- 
nitrophcnylhydrazone,  m.  p.  152-5 — 153-5°). 

H.  Burton  . 

Synthesis  of  lodal  and  epinine.  J.  S.  Buck 
(J.  Amer.  Chem.  Soc.,  1930,  52,  4119-4122).— When 
benzylidenehomoveratrvlamine  is  warmed  with 
methyl  iodide  in  absence  of  air  and  moisture  at  37°, 
the  hydriodidc,  m.  p.  131°,  of  2s-melhylhomoveratryl- 
amine,  b.  p.  159°/11  mm.,  d"  1-0597,  nK  1-5362 
[picrate,  m.  p.  162 — 163°;  chloroplatuiate,  m.  p.  190° 
(decomp.);  chloroaurate,  m.  p.  148°  (decomp.); 
quaternary  iodide, m.  p.  226°, from  the  base  and  methyl 
iodide  in  warm  alcohol],  is  obtained.  This  is  de- 
methylated  by  hydriodic  acid  (d  1-7)  at  120 — 130° 
to  N  -  methyl  -  p  -  3  :  4  -  dihvdroxyphenylethylamine 
(epinine)  (Pyman,  J.C.S.,  1909,  95,  1266,  1610). 
A  method  for  preparing  3  :  4-dimethoxy-5-[i-methyl- 
aminoethylbenzaldehvde  (lodal)  (Pyman,  loc.  cit.) 
from  jY-mcthylhomoverat rylamine  and  formic  acid  at 
210°,  with  subsequent  treatment  of  the  product 
formed  with  phosphoric  oxide  in  boiling  toluene,  is 
given.  H.  Burton. 

Bromo-derivatives  of  polyphenols.  G.  Gallas 
and  M.  Alonso  (Anal.  Fis.  Quim.,  1930,  28,  967-r- 
1002). — Bromination  of  1  :  l'-di-p-naphthol  has  been 
carried  out  under  various  conditions,  in  aqueous 
suspension  or  solution,  and  in  organic  solvents.  From 
the  complex  reaction  mixtures,  in  which  they  are 
accompanied  by  resinous  products  and  unchanged 
di-p-naphthol,  there  have  been  separated,  most 
readily  in  the  latter  conditions,  1-bromo-P-naphthol, 
formed  by  the  rupture  of  the  1  :  l'-linking,  and  a 
dibrorno-l  :  V -di-$-naphthol,  111.  p.  120 — 121°  (+AcOH, 
m.  p.  196°)  (benzoyl  derivative,  m.  p.  170°;  nilro 
derivative,  m.  p.  above  300°),  which  reacts  with 
alcoholic  potassium  hydroxide  to  give  an  impure 
substance,  m.  p.  75°.  Di-a-naphthol  yields  similarly 
complexmixtures  from  which  there  have  beenseparated 
a  ( ? )mo?iobromo-a- naphthol ,  m.  p.  85 — 86°,  and  a 
( 1)tetrabromodi-<x-naphthol,  m.  p.  150°.  Treatment  of 
2  : 4-dibromo-a-naphthol  with  ferric  chloride  yields 
a  complex  product  from  which  fractions  of  m.  p. 
70°,  150°,  210°,  and  above  290°  have  been  separated. 

4  ;  4'-Dihydroxydiphcnyl  yields  the  3  :  3'  :  5  :  5  - 
tetrabromo-com pound,  or  mixtures  of  this  with 
dibromo-compounds  of  m.  p.  115°,  130 — 132°,  or 
160 — 162°.  From  2  :  2'-dihydroxydiphenyl  there  are 
obtained  dibromo-compounds  with  m.  p.  varying 
from  100 — 105°  to  110 — 125°  and  1S5°. 

The  reactions  of  the  substances  isolated  with  ferric 
chloride,  concentrated  sulphuric  acid,  nitric  acid, 
and  alcoholic  potassium  hydroxide  are  described,  and 
the  results  are  discussed  in  relation  to  the  constitution 
of  diphenols  formed  by  oxidation  of  phenols  and  the 
orientation  of  the  bromo-derivatives. 

R.  Iv.  Callow. 

Stereoisomeric  polyhydroxycj/cloalkanes.  II. 
Stereoisomeric  pyrogallitols  [ci/clohexane- 
1:2:  3-triols].  H.  Lindemann  and  A.  de  Lange 
(Annalen,  1930,  483,  31 — 43). — Catalytic  reduction 
of  pyrogallol  by  the  method  previously  described 
(this  vol.,  209)  gives  small’  amounts  of  C//c/o-hexane 
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and  -hexanol,  a  mixture  of  cis-  and  trans-cyclohexane- 
1  :  2-diols  (bispkenylcarbimide  derivatives,  m.  p.  185° 
and  212°,  respectively),  and  a  mixture  of  a-,  m.  p. 
108°  (cf.  Brunei,  A.,  1910,  i,  476)  (tribenzoate,  m.  p. 
142° ;  trismenthylcarbimide  derivative,  melts  at  120° 
and  then  re-solidifies  with  m.  p.  213°,  [ajf'1  — 59-6°  in 
benzene),  p-,  m.  p.  124 — 125°  (cf.  Brunei,  loc.  cit.) 
[tribenzoate,  m.  p.  184°  (lit.  181°)],  and  y-cyc/ohcxane- 
1:2: 3-triols,  m.  p.  14S°  (tribenzoate,  m.  p.  142° ; 
trismenthylcarbimide  derivative,  m.  p.  about  130°  re¬ 
solidifying  with  m.  p.  208°,  [a]g  —56-2°  in  benzene). 
The  y-triol  is  identical  with  that  (m.  p.  145°)  described 
by  Senderens  and  Aboulenc  (A.,  1922,  i,  337),  but 
the  triol,  m.  p.  95°,  of  these  authors  is  a  cycZoliexane- 
1  :  2-diol.  Tho  cyclohexane-l :  2  :  3-triol,  m.  p.  67°, 
of  Sabatier  and  Mailhe  (A.,  1908,  i,  529)  could  not 
be  prepared;  it  is  probably  a  mixture  of  the  above 
diols  or  triols.  Hydrolysis  of  the  above  benzoates 
gives  the  appropriate  triol,  which  can  be  re-benzoylated 
to  the  corresponding  ester ;  no  inversion  occurs 
during  hydrolysis.  The  above  triols  are  the  three 
theoretically  possible  cyclohexane- 1  :  2  :  3-triols. 

H.  Burton. 

Oxygen  affinity  of  hydrocarbon  radicals.  IV. 
R.  LydJo.n  (Finska  Kemistsamf.  Medd.,  1930,  38, 
72— S4;  Chem.  Zentr.,  1930,  i,  3171— 3172).— The 
relative  reactivities  towards  acetyl  bromide  were 
determined :  benzyl  ethyl  ether :  diethyl  ether 

(1-52  :  1) ;  benzyl  ethyl  ether  :  phenotolo  (3-58  : 1); 
benzyl  n-butyl  ether:  di-?i-butyl  ether  (1-83:1); 
benzyl  n-butyl  ether  :  phenyl  n-butyl  ether  (5-18  :  1) ; 
benzyl  n-butyl  ether  :  diethyl  ether  (1-58  :  l) ;  benzyl 
ethyl  ether  :  di-n-butyl  ether  (4-71  : 1). 

A.  A.  Eldridge. 

Preparation  of  optically  active  phenylmethyl- 
carbinols.  A.  J.  H.  Houssa  and  J.  Kenyon  (J.C.S., 
1930,  2260 — 2203;  cf.  Pickard  and  Kenyon,  ibid., 
1911,  99,  45;  Ott,  A.,  1928,  1350).— d-  and  Z-Plienyl- 
methvlcarbinols,  b.  p.  9S — 99°/20  mm.  [a]i?61  +51-36°, 
and  b.  p.  93°/14  mm.,  a^c,  —13-27°  (1= 0-25),  respec¬ 
tively,  arc  obtained  from  the  rf/  alcohol  by  fractional 
crystallisation  of  the  brucine  salt  of  the  carbinyl 
hydrogen  phthalato.  The  d-alcohol  is  obtained  only' 
in  small  quantity.  II.  Burton. 

Action  of  stannous  chloride  on  aromatic 
carbinols.  A.  Vanscheidt  and  B.  Moldavski 
(J.  Russ.  Phys.  Chem.  Soe.,  1930,  62,  1467—1487).— 
The  action  of  stannous  chloride  on  triarvlearbinols 
was  investigated  in  acetic  acid  solution,  with  a  view 
of  preparing  free  triaryl  radicals  and  studying  halo- 
chromism.  The  stannous  chloride  was  added  in 
fuming  hydrochloric  acid  solution,  stannic  chloride 
being  introduced  in  certain  cases  to  investigate  the 
possibility  of  complex  salt  formation.  In  almost  all 
cases  stannous  and  especially  stannic  chloride  in¬ 
tensified  halochromism  or  induced  it  strongly. 
With  diphenvl-a-naphthylcarbinol  dehydration  oc¬ 
curred  with  the  formation  of  phcnylchrysofluorenc, 
m.  p.  191 — 192°,  but  a  hydrocarbon,  m.  p.  137 — 138°, 
was  also  obtained.  With  fluorenol  derivatives, 
stannous  chloride  gave  the  corresponding  arylfluorcnyl 
di -derivatives  of  the  type  |^q6jj4^CAi"”|  >  brilliantly 
c  oloured  when  heated  in  anisole  solution.  a-Naphthyl- 


fluorenol  gave  a  reddish-brown  coloration,  which 
disappeared  on  keeping  in  air.  A  white  solid,  m.  p. 
185°,  identified  as  a-naphthyljluorenyl  peroxide  was 
obtained  from  benzene  solution,  the  original  brown 
coloration  being  due  to  free  a- n aplithylfl uore nyl. 

M.  Zvegintzov. 

Optically  active  diphenylhydroxyethylamines 
and  isohydrobenzoins.  HI.  Optically  active 
diphenylethylene  oxides.  J.  Read  and  I.  G.  M. 
Campbell  (J.C.S.,  1930,  2377— 2384).— The  quater- 
nary  iodides,  HO-CHPh-CHPh-NMc3I,  obtained  from 
dl-  and  J-isodiphenylhydroxycthylaruine  and  methyl 
iodide  (cf.  Rabe  and  llaliensleben,  A.,  1910,  i,  317), 
when  treated  with  silver  oxide  and  then  distilled  with 
steam  afford  cis-ap-diphenylethylene  oxide,  m.  p. 
42°.  The  corresponding  iodide,  m.  p.  145°,  [a]u+  92-4° 
in  methyl  alcohol,  from  d-diphcnylhydroxyethyl- 
aminc  furnishes  similarly  1-trans-a ^-diphenylethylene 
oxide,  m.  p.  69 — 70°,  [a]D  —306°  in  alcohol,  which 
when  kept  in  alcoholic  solution  for  14  days  passes 
into  l-isohydrobenzoin  monoethyl  ether,  m.  p.  45—50°, 
[a]D  —34-6°  in  alcohol;  ring  fission  of  the  oxide  is 
followed  by  addition  of  1  mol.  of  alcohol.  Ring 
fission  can  also  be  effected  with  hydrogen  chloride 
in  chloroform.  d-tram-a^-Diphenylethyle7ie  oxide, 
m.  p.  69 — 70°,  [a]D  +310°  in  alcohol,  is  obtained  from 
/-diphenylhydroxyethyltrimcthylammonium  iodide, 
m.  p.  145°,  [a]D  — 102°  in  methyl  alcohol.  The  m.-p. 
curve  of  mixtures  of  the  d-  and  /-trans-oxides  is  that 
of  a  characteristic  racemate.  From  the  above  results 
and  the  observation  that  l-isohydrobenzoin  is  formed 
by  the  action  of  nitrous  acid  on  d-  and  Z-isodiphenyl- 
hydroxyethylamines  (A.,  1929,  1444),  it  appears  that 
diphenylhj’droxyethylamine  and  isodiphenylhydroxv- 
ethylamine  are  correctly  represented  by  I  and  II, 
OH  NH,  OH  NH, 

Cl  )  Pb-p - <J-H  Ph-p - p-Ph  (ii.) 

H  Ph  H  H 

respectively.  The  stereoisomeric  oxides  are  uni- 
molecular  ;  they  are  markedly  stable  towards 
Feliling’s  solution,  potassium  permanganate,  and 
chromic  acid. 

When  /-isodiphenylhydroxyethylamine  is  treated 
with  nitrous  acid  as  previously  described  (loc.  cit.), 
a  small  amount  of  l-isohydrobenzoin  and  much  oil 
are  obtained;  the  oil  contains  a  small  quantity  of 
benzoplienone  and  probably  hydrobenzoins  (30%)- 
A  dark  brown  oil  is  obtained  as  the  sole  product  from 
the  dl-iso-dcrivative,  whilst  the  oil  from  el-diphenyl- 
hydroxyetliylamine  has  [a]0  —20°  in  benzene  (in¬ 
dicating  that  no  unimolecuiar  oxide  is  present).  The 
above  oils  probably  contain  polymerised  oxides  and 
hydrobenzoins.  Migration  of  hydrocarbon  radicals 
does  not  appear  to  take  place  during  the  deamination, 
since  aldehydes  or  ketones  do  not  occur  in  the  oil. 

All  rotations  were  measured  at  about  15°. 

H.  Burton. 

Semi-ethers  of  benzpinacol.  L.  Schuster  (Ber., 
1930,  63,  [B],  2397 — 2399) . — Pkenylbenzoin  mono¬ 
phenyl  ether,  OPh-CPluBz,  m.  p.  134-5°,  is  prepared 
by  the  action  of  phenol  on  benzoyldiphenylmetbyl 
bromide.  From  magnesium  phenyl  bromide  and 
the  requisite  phenvlbenzoin  alkyl  (aryl)  ether  arc 
obtained  benzpinacol  methyl  ether,  OMe-CPhyCPlvOH, 
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m.  p.  182-5°,  ethyl  ether ,  and  phenyl  ether,  m.  p.  219°. 
The  alkyl  ethers  are  readily  transformed  by  hydrogen 
bromide  in  glacial  acetic  acid  to  P-benzpinacolin, 
whereas  the  phenyl  ether  is  unaffected  bv  this  treat¬ 
ment.  H.  Ween. 

Organic  sulphur  compounds.  XVII.  Sul¬ 
phur  analogues  of  hexaphenylethane  and  tri- 
phenylmethyl-  A.  Schonberg  and  T.  Stolpp 
(Annalen,  1930.  483,  90 — 107). — Treatment  of  phenyl- 
thioldiphenylmethyl  chloride  (A.,  1929,  924)  with 
mercury  in  presence  of  benzene  and  in  absence  of 
air  and  light  gives  s-tetraphenylethylene  and  diphenyl- 
thioldiphenyhnethane.  Reaction  is  presumed  to 
occur  through  the  intermediate  free  radical  phenyl- 

thioldipkenylmethyl  :  4CPha*SPh - >CPh2:CPh2-|- 

2CPlig(SPh)2.  Similar  treatment  of  o-nitrophcnyl- 
thioldiphenylmethyl  chloride  affords  benzophenone, 
di-o-nitrophenylthioldiphenylmethane,  and  di-o-nitro- 
phenyl  disulphide ;  much  resinous  material  is  produced. 
Diazofluorene  and  sulphur  phenyl  chloride  in  ether 
give  9-chloro-9-phenylthiolfluorene,  converted  as 
above  into  u.$-diphenylthiol-a$-di(dipJienylene)elhanc 
(+AcOEt),  ni.  p.  (solvent-free)  about  220°  (decomp.). 
This  has  a  normal  mol.  wt.  in  chloroform,  and,  when 
heated  in  presence  or  absence  of  a  high-boiling  solvent, 
decomposes  into  diphenyl  disulphide  and  di(di- 
phenylonc)othylene.  *The  solid  is  stable  to  light, 
but  exposure  of  a  benzene  solution  to  ultra-violet 
light  results  in  the  formation  of  di(diphenylene)- 
ethyleno.  9-Chloro-9-o-nitrophcnylthiolfluorene  ( loc . 
cit.)  is  converted  by  mercury  in  benzene  into  a^-di-o- 
nitrophenylthiol-a$-di(diphenylene)ethane,  m.  p.  165 — 
167°,  which,  when  heated  in  boiling  xylene  or  alone 
at  170 — 190°,  decomposes  into  fluorcnone  and  di-o- 
nitrophenyl  disulphide.  The  above  results  show 
that  intermediate  radical  formation  occurs  when  the 
arylthioldiphenylmethyl  chlorides  are  treated  with 
mercury ;  dimerisation  or  some  other  form  of  stabil¬ 
isation  of  tho  radical  then  takes  place. 

9  :  9 -Dichlorofluorcnc  and  thiophenol  react  in  boil¬ 
ing  benzeno  in  a  current  of  carbon  dioxide,  yielding 
9  :  Q-diphenyllhiolfluomie,  m.  p.  115°,  which  decom¬ 
poses  quantitatively  at  240°  (bath)/vac.  into  diphenyl 
disulphide  and  di(diphenylene)ethylene.  9  :  9-Df-o- 
nilrophenylthiolfluorcne,  m.  p.  159 — 160°  (from  9- 
chloro-9-o-nitrophenylthiolfluorene  and  o-nitrophenyl 
mercaptan  in  benzene),  decomposes  explosively  at 
200°/vae.,  forming  fluorcnone,  di-o-nitrophenyl  di¬ 
sulphide,  and  much  carbonaceous  material.  Similar  de¬ 
composition  of  di-o-nitrophenylthioldiphenylmethanc 
furnishes  benzophenone,  a  small  amount  of  di-o- 
nitrophenyl  disulphide,  and  much  carbonaceous 
material.  H.  Burton. 

Migration  of  hydrogen  in  cholesterol.  R. 
SchOnhetmer  (Naturwiss.,  1930.  18,  881). — When 
cholesterol,  free  from  crgostcrol,  is  heated  at  a  high 
temperature,  an  ergosterol-like  substance  which 
possesses  antirachitic  properties  is  formed  (ef.  Koch 
and  others,  this  vol.,  256).  Several  cholesterol  pre¬ 
parations,  which  had  been  freed  not  only  of  ergosterol 
but  also  of  the  last  traces  of  dihydrocholestcrol,  when 
heated  at  190— 220°/l  mm.  after  previous  removal 
of  all  traces  of  air  by  oxygen-free  nitrogen,  showed 
the  presence  of  1—2%  of  a  saturated  sterol,  probably 


dihydrocholesterol.  The  reaction  may  be  explained 
by  the  assumption  that  the  dehydrogenation  of 
cholesterol  to  the  ergosterol-like  substance  and  hydro¬ 
genation  to  dihydrocholesterol  occur  simultaneously. 
An  unknown  catalyst  probably  plays  a  part,  since 
in  a  large  number  of  purified  cholesterol  preparations 
the  formation  of  saturated  sterols  could  not  be  ob¬ 
served.  W.  R.  Angus. 

Crystalline  irradiation  products  of  ergosterol 
and  dehydroergosterol.  A.  Win  da  us,  J.  Gaede, 
J.  Kosee,  and  G.  Stein  (Annalen,  1930,  483,  17 — 
30). — -Prolonged  irradiation  of  an  alcoholic  solution 
of  ergosterol  in  an  evacuated  sealed  tube  (Uviol 
glass)  affords  a  small  amount  of  dihydroergosterol 
(precipitated  by  digitonin)  and  physiologically  in¬ 
active  material.  Treatment  of  a  solution  of  tins 
material  in  benzene  with  gaseous  cyanic  acid  and 
keeping  the  mixture  for  14  days  gives  two  alloplianates , 
m.  p.  219°  (amorphous),  [o]JJ  —40°  (all  rotations  are 
in  chloroform),  and  m.  p.  224°  (crystalline),  [<*]',?  +80°, 
respectively,  separable  through  their  differing  solu¬ 
bilities  in  ethyl  acetate.  The  amorphous  ester  con¬ 
sumes  3  atoms  of  oxygen  when  titrated  with  benzoyl 
hydrogen  peroxide  and  on  hydrolysis  with  methyl- 
.  alcoholic  potassium  hydroxide  in  an  atmosphere  of 
hydrogen,  gives  suprasterol  I,  m.  p.  104°,  [a]1,?  —76° 
(benzoate,  m.  p.  96°,  [a]',?  —50°).  This  is  isomeric 
with  ergosterol,  distils  unchanged  at  190°/0-002  nun., 
gives  an  intense  reddish-violet  colour  with  chloral 
hydrate  at  100°,  an  olive-green  colour  with  the  Lieber- 
inann-Burchard  reaction,  indefinite  colorations  with 
arsenic  and  antimony  trichlorides  and  trichloroacetic 
acid,  and  a  negative  Tortelli-Jaffd  reaction.  Supra- 
stcrol  I  alters  gradually  when  exposed  to  air  and  is 
unaltered  by  further  irradiation.  Catalytic  hydro¬ 
genation  produces  neither  alio-  a-crgostanol  nor  epi- 
ergostanol.  Hydrolysis  of  the  crystalline  allophanate 
affords  suprasterol  II,  m.  p.  110°,  [a]1,?  +62-9°  (oxalate, 
m.  p.  165°,  [a]'J  +75-3°),  which  is  isomeric  with,  and 
similar  in  properties  to,  suprasterol  I.  Unlike  ergo¬ 
sterol,  the  new  sterols  are  not  reduced  by  sodium  and 
alcohol ;  suprasterol  II  gives  a  crystalline  dihydro¬ 
derivative  when  reduced  catalytically  (Adams).  The 
new  compounds  show  general  absorption  below  250 
mg,  thus  differing  greatly  from  ergosterol.  It  is 
suggested  that  ergosterol  contains  a  system  of  con¬ 
jugated  double  linkings ;  the  conjugation  is  destroyed 
by  irradiation. 

The  alcohol,  m.  p.  134°,  +119-5°,  previously 

obtained  (A.,  1928,  1372)  from  tho  irradiation  of 
dehydroergosterol  contains  four  double  linkings ;  it  is 
named  pAofodehydroergosterol  (the  benzoate,  m.  p. 
160°,  [«]B  +134-1°,  and  the  phenylcarbimide  derivative, 
m.  p.  130°,  [a]1,,  +9S-7°,  are  described).  Catalytic 
reduction  (Adams)  of  the  acetate  (loc.  cit.)  in  alcohol 
gives  the  acetate,  m.  p.  106°,  [a]',}  +2-9°  to  3-8°,  of 
tetrahydropihotodehydroergosterol,  m.  p.  123°,  [oc]\f  +26° 
(benzoate,  m.  p.  82—83°,  [a]g  +50-2°),  which  is 
practically  unaffected  by  sodium  ethoxide  at  175°. 
The  alcohol,  m.  p.  175°,  previously  described  (loc. 
cit.)  as  new,  is  the  known  dihydroergosterol.  A 
small  amount  of  a  substance,  C58Hg204,  m.  p.  257° 
(hydrolysed  to  a  pinacone),  is  also  found  in  the  irra¬ 
diation  product  of  dehvdroergosteryl  acetate ;  it 
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arises  by  loss  of  2  atoms  of  hydrogen  from  2  mols. 
of  the  acetate.  H.  Burton. 

Positions  of  the  double  linkings  in  ergosterol 
and  its  transformation  products.  A.  Windaus 
(Nachr.  Gcs.  Wiss.  Gottingen,  1930,  169 — 172 ;  Chem. 
Zentr.,  1930,  i,  3194 — 3195). — The  following  formula; 
for  ergosterol  (I)  and  dehydroergosterol  (II),  re¬ 
spectively,  arc  proposed  : 


A.  A.  Eldridge. 

Acid  from  degradation  of  ergosterol.  F. 
Beindel  and  K.  Niederlander  (Annalcn,  1930, 
482,  264 — 279). — Ergosterol  or  its  acetate  gives  on 
prolonged  oxidation  with  nitric  acid  an  acid, 
C5H3(C02H)3,  m.  p.  268°  (-fHH20),  characterised 
by  the  following  derivatives  :  anhydride,  m.  p.  268° 
(by  sublimation  at  0'1  mm.  or  by  heating  with  acetic 
anhydride) ;  dianiline  hydrogen  salt  (+2HaO),  m.  p. 
300°;  trianilide,  m.  p.  above  300°  (+2Nfl?Ph,  red, 
m.  p.  above  300°),  and  its  esters.  This  acid  is  not. 
produced  by  oxidation  of  a-  or  p-ergostcnols,  chole¬ 
sterol,  zymosterol,  or  sitostervl  acetate,  and  only  in 
traces  from  irradiated  ergosterol.  It  is  stable  to 
further  oxidation  and  catalytic  reduction,  but 
sodium  amalgam  and  water  reduce  it  and  its  trimethyl 
ester  to  unidentified  oily  products  :  attempts  at 
decarboxylation  are  without  effect  or  lead  to  profound 
decomposition.  It  is  considered  to  be  a  ci/cfopenta- 
dienetricarboxylic  acid,  in  which  one  carboxyl  group 
occupies  the  1 -position,  and  two  at  least  are  adjacent 
to  each  other.  The  methyl  dihydrogen  (+H20),  m.  p. 
150 — 152°,  and  dimethyl  hydrogen  esters,  m.  p.  140 — 
143°,  arc  obtained  with  methyl-alcoholic  hydrogen 
chloride,  but  for  the  trimethyl  ester,  m.  p.  123 — 124°, 
diazomethane  is  required.  An  isomeric  monomethyl 
ester  (+H20),  m.  p.  172°,  results  from  partial  hydro¬ 
lysis  of  the  neutral  ester ;  both  monomethyl  esters 
give  the  anhydride  on  heating.  The  trimethyl  ester 
is  converted  by  magnesium  methyl  iodide  into  an 
oily  “  carbinol,”  oxidised  by  chromic  and  acetic  acids 
to  a  substance,  CnH1203,  m.  p.  235°  ( +p-nilrophenyl- 
hydrazine,  m.  p.  138—139°),  probably  the  triketone, 
CsH3(COMc)3. 

Ergosterol  ozonidc  is  decomposed  by  water  into 
isooctaldehyde  (?)  (semicarbazone,  m.  p.  125 — 127°) 
and  mcthylglutaric  acid.  Ergosterol  is  therefore 
considered  to  have  the  grouping 
CuH2-0  [r^Z^>C-CMe:CH-CH-CH2-CH2-CHMe2| 

H.  A.  PlGGOTT. 

Zymosterol.  II.  F.  Reixdel  and  A.  Weick- 
manx  (Annalcn,  1930,  482,  120— 129).— The  purific¬ 
ation  of  zymosterol  through  its  dibromide  (cf.  Heil- 
bron,  A.,  1929,  1443)  is  unsatisfactory  on  account  of 
the  instability  of  the  latter.  Hydrolysis  of  the 
acetate-dibromide  (Beindel  and  Weickmann,  loc.  cit.) 
with  cold  alcoholic  alkali  readily  gives  zymosterol 
dibromide,  m.  p.  157 — 158°,  j>]M53  -r-7-l°,  and  debrom- 
ination  with  zinc  and  acetic  acid  in  the  cold  yields 


zymosteryl  acetate,  m.  p.  102 — 104°,  [j]afa  —38-9°, 
readily  hydrolysed  to  zymosterol,  m.  p.  107—110°, 
[a]5463  +58-7°  [ benzoate ,  m.  p.  125 — 127°  (clear  at 
130°),  [a]5163  +51-5°].  Zymosterol  is  unaffected  by 
irradiation  with  ultra-violet  light,  and  may  be  freed 
from  ergosterol  by  this  means,  although  the  method 
fails  occasionally  for  no  apparent  reason.  Catalytic 
hydrogenation  under  the  most  varied  conditions 
leads  only  to  a-dihydrozymostcrol ;  this  is  converted 
by  hydrogen  chloride  in  chloroform  into  (i-dihydro- 
zymoslerol  (+H20),  m.  p.  99 — 100°,  [a]MC3  -f-32-1® 
(acetate,  m.  p.  74—75°,  [a]5,163  +15-3°),  which  can 
now  be  reduced  by  hydrogen  and  platinum  to  zymo- 
slanol,  m.  p.  139 — 140°  (+2H20),[a]r,lfi3  -f-  20' 6°  [acetate, 
m.  p.  130 — 131°  (+2H20  or  -j-MeOH)].  Zymosterol 
is  oxidised  by  chromic  and  acetic  acids  to  zymo- 
stadienone,  m.  p.  162 — 164°  (oxime,  in.  p.  238—240°), 
and  an  uncrystallisable  acid  product. 

H.  A.  PlGGOTT. 


Resin  of  Garcinia  Mangostana,  L.  0.  Dbagex- 
dorff  (Annalcn,  1930, 482,  280 — 301).— The  benzene- 
soluble  fraction  (80 — 85%)  of  the  resin  from  the  bark 
of  G.  Mangostana  consists  of  a-mangostin,  m.  p.  180 — 
1S1°  [the  mangostin  of  Schmid  (Annalen,  1855,  93, 
S3)  and  subsequent  workers  :  about  50%  of  the  total 
resin],  fi- mangostin ,  m.  p.  175-5°,  a  pkytoslerol, 
C27H460,  m.  p.  105—106°,  b.  p.  270°/ll  mm  ^acetate, 
m.  p.  113°)  (a  mixture  ?),  and  an  unsaturated  hydro¬ 
carbon,  C15H24,  b.  p.  about  105°/11 — 12  mm.  The 
isomeric  a-  and  3-mangostins  have  the  empirical 
formula  C16H180., ;  they  contain  a  methoxyl, 
and  a  phenolic  and  an  aliphatic  hydroxyl  group,  and, 
as  their  methyl  ethers  are  identical,  differ  only  in 
the  relative  positions  of  the  first  two.  The  ultra¬ 
violet  absorption  spectrum  indicates  the  presence 
of  the  system  •Q.‘Q-GO-,  but  no  oxime  can  be  obtained, 
although  formation  of  boroacetates  points  to  the 
conjunction  of  a  carbonyl 
yjeQ  group  with  hydroxyl  in 

/s.  the  y-  or  [3-position  (cf. 

(  | - Dimroth,  A.,  1926,  297). 

0\  /\  /C-CH.yOH  Fusion  with  alkali  gives 
amyl  alcohol  and  i>o- 
,T  .  valeric  acid  (cf.  Hill,  A., 
' 1  1915,  i,  571),  indicating 

the  presence  of  an  wfovalcryl  group.  The  alternative 
structures  I  and  II  are  suggested. 


HO. 

V  ^CO 

CHPr8.*CH 


w\y\/v 


.c-ch(OH)-ch:gh8Pl- 


The  following  derivatives  of  mangostin  are  de¬ 
scribed  :  O-methyl,  m.  p.  123°  (boroacelate,  m.  P- 
219°)  (from  both  a-  and  |3-) ;  <x-monoacetyl-,  in.  P- 
112°  (boroacelate,  m.  p.  206 — 207°);  a-diacetyl-,  m.  }>■ 
117°;  and  acetylmethyl-mangostin,  m.  p.  193 — 194  ; 
$-monoacetylma ngost in  boroacelate,  m.  p.  188°,  and 
cL-methyltclrahydromangoslin,  m.  p.  106°. 

H.  A.  PlGGOTT. 

Benzoic  esters  and  electronic  affinities  of 
radicals.  II.  Halogenoalkyl  benzoates.  A. 
Zaki  (J.C.S.,  1930,  2269— 2272).— Nitration  of  the 
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following  halogenoalkyl  benzoates  gives  the  following 
amounts  of  mala  -  nitro-derivativc  :  '  chloromethyl, 
Sl-9%;  6-chloroethyl,  75-8%:  y-chloropropyl, 
77-3%.  (3  -  bromoethyl,  71-5%,  and  y-bromopropj’l, 
72-8%.  Nitrations  and  determinations  were  carried 
out  us  previously  described  (A.,  1928.  636).  The 
results  agree  with  the  view  that  the  intrinsic  negativity 
of  the  halogen  atom  is  transmitted  by  electrostatic 
induction  along  the  chain.  Chlorine  shows  a  greater 
M-onenting  effect  than  bromine.  The  effect  is  the 
greater  the  nearer  the  halogen  atom  is  to  the  nucleus, 
'i’he  alternation  observed  is  explained  as  for  the 
alkyl  benzoates  ( loc .  cit.) 

When  f i-iododhyl  benzoate,  b.  p.  ltil — 163°/17  mm. 
(from  the  chloroethvl  ester  and  sodium  iodide  in  90% 
alcohol),  and  y-iodopropyl  benzoate  arc  treated  with 
nitric  acid,  iodine  is  eliminated.  JH.  Burton. 

Anomalies  in  perbenzoic  acid  oxidations. 
K.  Bodendokf  (Arch.  Pharm.,  1930,  268,  491 — 499). 
—Determinations  of  reaction  velocity  coefficients  in 
chloroform  at  20°  show  that  cinnamyl  alcohol  is 
readily  oxidised  by  perbenzoic  acid,  cinnamaldehyde, 
cinnamic  acid,  methyl,  ethyl,  propyl,  isopropyl,  and 
i! -butyl  cinnamntcs,  styryl  methyl  ketone,  and 
crotonaldehyde  are  only  slowly  oxidised,  and  dimethvl- 
pyrone  is  not  attacked.  These  results  in  conjunction 
with  those  of  Bocsekcn  (A.,  1927,  39)  and  of  Meerwcin 
(A.,  1926,  722,  730)  indicate  that  the  reactivity  of  an 
ethylenic  linking  towards  perbenzoic  acid  is  decreased 
or  completely  inhibited  by  conjugation  with  a 
carbonyl  radical,  whether  this  be  present  in  a  carboxyl, 
ester,  aldehyde,  or  ketone  group.  The  abnormal 
behaviour  of  conjugated  polyenes  may  be  due  to 
this  cause,  the  intermediate  AMmsaturated  ketones, 
c.g.,  CH,:CMe’COMe  from  isoprenc,  being  unreactive. 
Ethyl  acetoacctate  also  is  oxidised  very  slowly,  but 
dibenzoylmethane  and  bcnzoylacetone  both  react 
more  rapidly,  taking  up  4  atoms  of  oxygen  and  giving 
benzoic  acid  and  benzoic  and  acetic  acids,  respectively. 
The  pyruvic  acid  presumably  formed  intermediately 
in  this  last  reaction  is  shown  to  be  very  readily 
oxidised  to  acetic  acid.  H.  E.  F.  Notion. 

Autocatalysis  in  oxidation.  III.  Mechanism 
of  the  action  of  positive  catalysts  in  the  autoxid- 
ation  of  abietic  acid.  G.  Dupont.  J.  Lfcvy,  and 
•T.  Allard  (Bull.  Soc.  cliim.,  1930,  [iv],  47,  942 — 
952). — The  autoxidation  of  abietic  acid  in  presence 
of  cobalt  abietatc  is  a  normal  autocatalysis,  but  the 
reaction  velocity  is  much  accelerated.  The  rate  of 
absorption  of  oxygen  increases  rapidly  to  a  maximum 
and  decreases  appreciably  when  one  atom  of  oxygen 
has  been  taken  up  by  the  abietic  acid.  The  rate  of 
absorption  continues  to  decrease,  but  less  rapidly, 
until  2  atoms  of  oxygen  have  been  absorbed  per  mol. 
of  abietic  acid,  the  absorption  then  proceeding  much 
less  rapidly  for  the  oxidation  of  the  product  A02. 
This  observation  indicates  the  existence  of  two  stages 
in  the  oxidation,  the  first  product  AO  being  oxidised 
much  less  rapidly  than  the  original  abietic  acid. 
The  influence  of  the  catalyst  depends  partly  on  the 
proportion  present.  Although  with  high  concentra¬ 
tions  and  at  high  pressures  cobalt  abietate  has  a 
stronglypositive  catalytic  effect,  at  very  low  concentra¬ 


tions  (0-001%  of  cobalt  oxide)  it  has  a  pronounced 
anti-oxygenic  action.  These  observations  are  explained 
on  Moureu  and  Dufraisso’s  theory  as  due  to  the 
mutual  decomposition  of  abiotic  acid  peroxide  and 
the  peroxide  of  cobalt  abietate  when  the  proportion 
of  the  latter  is  only  small.  Since  neutral  cobalt 
abietate  in  xylene  solution  is  only  very  slowly  oxidised, 
but  is  much  more  rapidly  oxidised  in  presence  of 
excess  of  abietic  acid,  it  is  probable  that  the  catalyst 
is  a  complex  oxidised  acid  cobalt  abietate. 

This  conclusion  is  supported  by  comparison  of  the 
absorption  spectra  of  (a)  faintly  acid  cobalt  abietate, 
showing  three  bands  between  460  and  570  gjx ; 
(6)  cobalt  abietate  in  presence  of  excess  of  abietic 
acid,  showing  complete  absorption  at  wave-lengths 
below  500  (ip,  and  (c)  the  latter  oxidised,  showing 
complete  absorption  up  to  X  540  (iu. 

E.  Brightman. 

Naphthyl  esters  and  naphthylamides  of  chaul- 
moogric  acid,  I.  dk  Santos  and  A.  P.  West 
(Philippine  J.  Sci.,  1930,  43,  409—413).— Chaul- 
moogryl  chloride  reacts  with  a -  and  fl-naphthols  at 
100°  and  125°  during  8  and  6  days,  respectively, 
forming  a-  and  ^-naphthyl  chmtlmoog rates,  m.  p.  53 — 
54-5°  and  49-5 — 51°,  respectively.  The  a-,  m.  p. 
93 — 95",  and  [3- naphthylamides ,  m.  p.  96 — 9SC,  of 
olianlmoogric  acid  are  formed  when  chaulmoogramidc 
is  heated  with  a-  and  (3-naphthylamines  at  10()c 
and  115°  for  5  and  7  days,  respectively. 

H.  Burton. 

Physical  identity  of  enantiomerides.  A.  N. 

Camtbell  and  F.  C.  Garrow  (Trans.  Faraday  Soc., 
1930,  26,  565). — A  reply  to  Lowry’s  criticism"  of  the 
view  that  the  d-  and  /-forms  of  a  compound  may 
differ  in  energy  and  rotatory  power.  (See  this  vol., 
1289.)  H.  F.  Gillrk. 

Isomeric  monohydroxyphenylalanines.  II. 
Halogen-substitution  products  and  their  re¬ 
actions.  W.  P.  Dickinson  and  P.  G.  Marshall 
(J.C.S.,  1930,  2289— 2293).— 3  :  5-Dibromosalieyl- 
aldehydc  reacts  with  diketopiperazine  in  presence  of 
sodium  acetate  and  acetic  anhydride  at  about  40°, 
forming  2  ;  5-diheto-Z  :  6-di-(3' :  a-dibromo-2'-aeeloxy- 
benzylidene)piperazine,  which  exists  in  cis-,  m.  p.  287°, 
and  trans-,  m.  p.  above  300°  (decomp.),  modifications, 
separable  through  their  differing  solubilities  in  acetic 
acid.  Reduction  of  this  with  zinc  dust  and  acetic 
acid  gives  2  :  5-diketo-i  :  6-<Zt-(3' :  t>' -dibromo-2' -acet - 
oxybenzylpiperazine ,  m.  p.  275°  (decomp.),  whilst 
reduction  with  hydriodic  acid  causes  elimination  of 
bromine.  Zinc  dust— acetic  acid  reduction  of  2  :  5-di- 
kclo- 3  : 6-(Zi-(3' :  o'-dibr(mio-4:'-acetoxybenzylidme}piper- 
azinc  affords  no  individual  product.  2  :  5 -Diketo- 
3  :  6-di-m-aceloxybenzylpiperazine,  m.  p.  191 — 192', 
is  hydrolysed  by  barium  hydroxide  solution  to 
»t-hydroxyphenylalanine.  Bromination  of  0-  and 
w-hydroxyphcnylalanines  by  Zeynek’s  method  (A., 
1922,  i,  254)  affords  6 ro uio - deriv atives ,  m.  p.  256°  and 
260°  (decomp.),  respectively,  whilst  iodination  with 
a  solution  of  iodine  in  potassium  iodide  in  presence 
of  ammonia  gives  di-iodo- derivatives,  m.  p.  211° 
(decomp.)  and  230'  (decomp.),  respectively.  Colour 
reactions  of  the  above  acids  with  ferric  chloride  are 
given.  H.  Burton. 
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Reducing  action  of  a  Grignard  reagent. 
H.  Burton  (J.C.S.,  1930,  2400).— Treatment  of 
benzilamidc  with  magnesium  p-tolyl  iodide  in  boiling 
amyl  ether  gives  diphenylacetimide ;  no  p-toluoyl- 
diphenylcarbinol  is  formed.  J.  W.  Baker. 

Methylation  process.  M.  Niebenstein  (J. 
Amor.  Chem.  Soc.,  1930,  52,  4012— 4013).— When 
3  : 4-diacetoxybcnzoic  acid  is  treated  with  diazo- 
mcthane  in  alcoholic  solution  containing  piperidine 
(1  mol.  per  acetyl  group)  the  acetyl  groups  are 
replaced  by  methyl,  and  veratric  acid  is  formed; 
hydrolysis  of  the  product  obtained  in  presence  of 

1  mol.  of  piperidine  gives  tsovanillic  acid.  Similarly, 

2  :  4-diacctoxybcnzoic  acid  furnishes  2  :  4-dimethoxy- 
benzoic  acid  or  a  mixture  of  monomethylated  acids 
in  which  2-hydroxy-4-mcthoxybenzoic  acid  pre¬ 
dominates.  Trimethylgallic  acid  is  prepared  from 
triacetylgallic  acid,  m.  p.  175°  (lit.  171 — 172°). 

H.  Burton. 

Ring  closures  in  the  cj/cfobutane  series.  H. 
Cyclisation  of  aa'-dibromoadipic  esters.  R.  C. 
Fuson,  O.  R.  Rreimeier,  and  G.  L.  Nevimo  (J.  Amcr. 
Chem.  Soc.,  1930,  52,  4074 — ‘1076). — Treatment  of 
aa'-dibromoadipyl  chloride  with  phenol  (or  sodium 
phcnoxide)  and  3-naphthol  in  benzene  gives  phenyl, 
m.  p.  146 — 14S°,  and  p- naphthyl  ax’-dibromoadipales, 
m.  p.  105 — 166-S°,  respectively.  These  esters  do 
not  undergo  ring  closure  when  treated  with  various 
cyanides  in  acetone,  ether,  or  acetonitrile  (cf.  A., 
1929,  794).  Ethyl  aa'-dibromo-p-methyladijmte  and 
sodium  cyanide  in  alcohol  afford  ethyl  l(or  2)-cyano- 3- 
methylcyclobuianc-l  :  2-dicarboxylate,  b.  p.  140 — 143°/ 

3  mm.,  df  1-08854,  rif,  1-44735,  hydrolysed  by  hot 
20%  barium  hydroxide  solution  to  barium  3-melhyl- 
cyelo&wtawe-l  :  l(or  2) :  2-tricarboxylate. 

H.  Burton.  - 

Diphenic  and  phthalic  acid  series.  IV.  H.  W. 
Underwood,  jun.,  and  G.  E.  Barker  (J.  Amcr. 
Chem.  Soc.,  1930,  52  ,  4082 — 4087). — Fusion  of 
phenolphthalein  with  potassium  hydroxide  gives 
benzoic  acid  and  4 : 4'-dihydroxybcnzophenone ; 
phenoldiphenein  (A.,  1924,  i,  176,  1197)  (dipotassium 
salt)  affords  phenol  and  diphenyl-2-carboxylic  acid. 
Treatment  of  phenolphthalein  with  methyl  iodide 
and  potassium  hydroxide  in  methyl  alcohol  at  40 — 45° 
yields  a  lactone  dimethyl  ether,  m.  p.  100 — 101°,  also 
formed  from  phthalic  anhydride  and  anisole  in 
presence  of  aluminium  chloride.  Similar  methyl- 
atioii  of  phenoldiphenein  furnishes  a  lactone  dimethyl 
ether,  m.  p.  150 — 151°,  also  produced  from  diphenic 
anhydride,  anisole,  and  aluminium  chloride.  Phenol¬ 
diphenein  has  the  constitution 

C«HJ<^gIg>C(C6H1-OH)i. 

Methyl  hydrogen  and  ethyl  hydrogen  phthalates 
are  converted  into  phthalic  anhydride  when  heated 
with  acetic  acid  and  anhydride  at  145° ;  methyl  and 
ethyl  phthalates  arc  unaffected  (cf.  A.,  1929,  444). 
Similarly,  phthalamic  acid  gives  a  mixture  of  phthalic 
anhydride  and  phthalimide,  whilst  phthalamide 
affords  o-cyanobenzamide  and  phthalimide. 

H.  Burton. 

Conjugated  double  linkings.  XIV.  Addition 
of  maleic  anhydride  to  polyenes.  R.  Kuhn  and 
T.  Wagner- Jauregg  (Ber.,  1930,  63,  [A],  2662— 


2679:  cf.  this  vol.,  1406). — With  unsaturated  hydro¬ 
carbons  containing  a  large  number  of  conjugated 
linkings  addition  of  maleic  anhydride  occurs  in  such 
a  manner  that  they  are  saturated  in  pairs  with  the 
production  of  six-membered  carbon  rings.  Exclusive 
addition  at  the  terminal  methine  groups  is  not 
observed.  With  the  diphenylpolyenes  the  reacting 
diene  groups  lie  at  the  end  of  the  chains.  Probably, 
therefore,  the  addition  of  maleic  anhydride  is  governed 
by  the  same  causes  as  that  of  hydrogen.  Addition 
of  maleic  anhydride  is  initiated  by  the  formation 
of  molecular  compounds,  recognised  by  their  colour. 
Stilbene  and  maleic  anhydride  in  boiling  xylene 
give  an  amorphous  product  of  high  mol.  wt,  aS-Di- 
plienylbutadiene  and  the  anhydride  under  similar 
conditions  give  3:6-  diphenyltetrahydrophthalic 
anhydride,  m.  p.  198°,  200°,  and  203°,  in  different 
experiments;  since  the  materials  can  be  separated 
into  fractions  of  identical  composition  but  with 
maximal  variation  of  4°  in  m.  p.,  they'  appear  to  be  a 
mixture  of  isomerides.  An  isomeride,  m.  p.  212-5 — 
214-5°  (corr.),  of  the  compound  obtained  by  Diels  and 
Alder  (A.,  1929,  1297)  by  interaction  of  the  molten 
substances  is  prepared  by  isomerisation  with  dichloro- 
acetic  acid  in  chloroform  or  crystallisation  from 
trichloroacetic  anhydride.  After  crystallisation  from 
benzene  the  substance  has  m.  p.  l9G — 19S°  (corr.). 
Treatment  of  the  anhydride  with  O-SV-sodium 
hydroxide  yields  3  :  G-diphemjltetrahydrophthalic  acid, 
m.  p.  209 — 211°  (corr.)  after  softening  with  loss  of 
water  at  194°  (corr.),  oxidised  by  potassium  ferri- 
cyanide  in  alkaline  solution  to  p-diphenylbenzene. 
A  second,  non-crystalline  3  :  6 -diphenyltelrahydro- 
phthalic  acid  is  prepared  by  the  addition  of  fumaryl 
chloride  to  aS-diphenylbutadiene  and  hydrolysis 
of  the  3  :  G-diphenyltetrahydrophthalyl  chloride,  m.  p. 
143 — 144°  (corr.),  thus  produced.  It  is  converted  by 
hydrogen  chloride  in  ether  into  crystals,  G20H18O4, 
m.  p.  230 — 231°  (con-.,  decomp.).  When  distilled 
with  soda-lime,  it  affords  diphenvlbenzene. 

aS-Diphenylhcxatriene  and  maleic  anhydride  when 
melted  together  yield  3-phenyl-6-styryltetrahyd.ro- 
plithalic  anhydride,  m.  p.  199-5 — 200°  (corr.)  (cf.  Diels 
and  Alder,  loc.  cit.),  the  structure  of  which  is  con¬ 
firmed  by  its  simultaneous  decarboxylation  and 
dehydrogenation  by’  distillation  with  anhydrous 
barium  hydroxide  and  selenium  to  a-phcnyl-Jl-di- 
phenylylethylene,  m.  p.  221 — 222°  '  (corr.).  If 
addition  occurs  in  boiling  xylene,  an  isomeric  3 -phenyl^ 
G-styryltetrahydrophthalic  anhydride,  m.  p.  192 — 193 
(corr.),  is  obtained,  also  prepared  by  distilling  the 
anhydride,  m.  p.  199-5 — 200°  (corr.),  in  a  vacuum. 
When  ozonised  it  gives  benzoic  acid.  The  corre¬ 
sponding  3-phenyl-G-slyryUetrahydrophthaUc  acid,  m.  p- 
190 — 191°  (corr.)  with  loss  of  water,  gives  a-phenyl- 
p-diphenylylethane  when  dehydrogenated  with 
potassium  ferrievanide  and  then  decarboxylated 
or  when  distilled  directly  with  soda-lime. 

aS-Diplienydoctatetraene  when  cautiously  melted 
with  maleic  anhydride  gives  6  :  &-di-Z-phenylcyc\o- 
hexene-1  : 2-dicarboxylic  anhydride, 

[8h:cKhS>°1‘  »-P-  275’  (co^dMompO. 

An  isomeride,  m.  p.  264°  (corr.),  is  prepared  in  boiling 
xylene.  The  m.  p.  of  the  last-named  compound  is 
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raised  to  292°  (corr.,  decomp.)  by  crystallisation  from 
dichloroacetic  anhydride,  but  the  original  m.  p.  is 
regained  if  the  product  is  crystallised  from  acetic 
anhydride  or  o-diehlorobenzene.  The  anhydride, 
m.  p.  264°,  is  transformed  by  successive  hydrolysis, 
dehydrogenation,  and  decarboxylation  to  di-p-phenyl- 
diphcnyl,  m.  p,  313 — 314°  (corr.).  It  is  hydrolysed 
by  concentrated  sodium  hydroxide  to  an  amorphous 
0  :  6' -di-3-phenylcjclohexene-l  :  2-dicarboxylic  acid  (?), 
isomerised  by  formic  acid  alone  or  in  presence  of 
ether  to  a  dehydrated  acid,  m.  p.  about  252°  (corr.) 
after  loss  of.  water.  When  treated  with  dichloro¬ 
acetic  acid  at  140°  the  acid  is  transformed  into  the 
anhydride,  m.  p.  290®  (corr.,  decomp.).  Addition  of 
maleic  anhydride  to  aO-diphenyloctatctraenc  in  the 
molar  ratio  1  :  1  appears  impossible.  With  fumarvl 
chloride  the  hydrocarbon  yields  the  compound 
C2gH220,jCl4,  m.  p.  231-5— 232-5°  (corr.). 

ocK-Diphenyldecapentaene  in  boiling  xylene  adds 
mainly  2  mols.  of  maleic  anhydride,  giving  chiefly 
two  crystalline  substances,  CS0H21O6,  m.  p.  235-5° 
(corr.,  decomp.)  and  255-5°  (corr.,  decomp.),  respec¬ 
tively,  and  an  amorphous  compound,  dccomp.  276-5°, 
apparently  derived  by  addition  of  3  mols.  of  the 
anhydride.  The  compound,  m.  p.  235-5°,  is  probably 
obtained  by  addition  in  the  «8  and  positions. 
When  dehydrogenated  and  decarboxylated  it  gives 
a  hydrocarbon,  m.  p.  302 — 303°,  identical  with  that 
obtained  by  dehydrogenation  of  di-p-diphenylyl- 
ethane,  and  hence  regarded  as  di-p-diphenylylethylem. 
ax-Diphenyldecapentaene  is  partly  regenerated  when 
its  additive  compound  with  maleic  anhydride  is 
heated  in  a  vacuum. 

ag-Diphenyldodeeahexaenc  reacts  smoothly  with 
maleic  anhydride  in  boiling  tetrahydronaphthalene, 
but  examination  of  the  product  is  rendered  difficult 
by  its  sparing  solubility  in  organic  media.  Its 
simultaneous  dehydrogenation  and  decarboxylation 
leads  to  a  hydrocarbon  analyses  of  which  agree  with 
the  formula*  Ph-[C6Hj]3-Ph,  whereas  the  m.  p.  326° 
indicates  that  it  posaibly  has  not  entirely  the  linear 
structure. 

ay-Diphenyltctradecaheptaeno  resembles  the  hexa- 
ene  in  its  behaviour  towards  maleic  anhydride,  but  a 
homogeneous  product  of  the  reaction  has  not  vet  been 
isolated.  H.  Wren. 

Perylene  and  its  derivatives.  XXXI.  A.  Pon- 
gratz  (Monatsh.,  1930,  56,  163— 178).— Various 
diaroylperylenes  are  prepared  by  tho  Fricdel-Crafts 
reaction  arid  derivatives  of  perylenc-3  :  9-dicarboxylic 
acid  are  described. 

[With  A.  Halabarda.]— Perylene  reacts  with 
m-  and  p-toluoyl  chlorides  in  presence  of  aluminium 
chloride,  forming  di- m-  and  di-p-toluoylperylcnes ,  m.  p. 
24S— 250°  and  340—341°,  respectively.  Neither  of 
these  derivatives  nor  the  corresponding  di-o-toluoyl 
analogue  is  identical  with  the  compound  obtained 
from  toluene  and  pervlenc-3  :  9-dicarboxyl  chloride 
(A.,  1929,  929).  Tho  diaroylperylenes  prepared  from 
the  last-named  chloride  and  o-,  in-,  and  p-xvlenes, 
anthracene,  and  phenanthrene  have  m.  p.  270 — 273  , 
262— 264°,  247— 249°,  above  360°,  and  above  360°, 
respectively.  Oxidation  of  perylene- 3  :  (d- dicarboxyl  - 
anilide  with  lead  peroxide  in  nitrobenzene  affords 


a  compound,  C34lI20O2N2,  probably  the  oxazole 
NHPh-CO-C20H10-C<^j>C6H4.  The  corresponding 
o -chloroanilide,  m.  p.  342 — 345°,  is  oxidised  similarly 
to  a  substance,  C31H1604N2C1,  whilst  the  methylanilide, 
m.  p.  270 — 272°,  is  unaffected,  thus  indicating  that 
oxidation  proceeds  by  way  of  the  enol  form  of  the 
anilides.  The  amide  from  perylene-3  :  9-dicarboxyl 
chloride  and  2-aminoanthraquinone  dyes  cotton 
(alkaline  vat)  golden-yellow. 

Bromination  of  perylene-3  :  9-dicarboxylic  acid 
in  tho  solid  state  or  in  boiling  nitrobenzene  furnishes 
a  6/wno-derivativc,  whilst  in  sulphuric  acid  a  tetra- 
6/wuo-derivative  results.  Bromination  of  tho  acid 
chloride  takes  place  in  the  solid  state,  but  crystallis¬ 
ation  of  tho  resultant  product  from  benzoyl  chloride 
regenerates  the  initial  chloride.  Ethyl  pcrylene- 
3  :  9-dicarboxylate,  m.  p.  275 — 276°  (cf.  A.,  1927, 
1190),  from  the  chloride  and  alcohol,  is  brominated 
to  a  di6ro»io-dcrivative,  m.  p.  24S — 250°,  which  when 
heated  with  aniline  regenerates  the  original  ester. 

EL  Burton. 

Fungus  dyes.  IX.  Constitution  of  thele- 
phoric  add.  F.  Kogl,  H.  Erxleben,  and  L. 
Janecke  (Annalen,  1930,  482,  105 — 119  ;  cf.  this 
vol.,  606). — Triacetylthde.phoric  acid,  decomp.  330° 
without  melting,  is  reduced  by  distillation  with  zinc 
dust  to  an  unsaturated  hydrocarbon  >  c'isnH>  m-  P- 
125  ,  oxidisc-d  by  permanganate  to  phenanthrene-2- 
carboxylic  acid  (Werner,  A.,  1902,  i,  437)  and  therefore 
a  7-phcnanthrylbutadienc.  Thelcphorie  acid  is 
oxidised  by  hydrogen  peroxide  to  kydroxytrimdUtic 
acid,  m.  p.  240 — 241°  (decomp.) ;  this  and  adipic  acid 
are  similarly  obtained  from  hexahydrothelephoric 
acid.  Oxidation  of  the  triacetyl-acid  with  chromic 
and  acetic  acids,  followed  by  dcacetylation  of  the 
product,  gives  only  a  trace  of  hydroxytrimellitic  acid 
and  4  :  3'  :  6'  -  trihydroxydiphenyl  -  3  :  6  :  2'  :  4'  -  telra  - 
carboxylic  acid,  m.  p.  290°,  decarboxylated  to  4  :  3'  :  6'- 
trihydroxy diphenyl,  m.  p.  234°.  Formula  I  is  therefore 
assigned  to  thelephoric  acid,  and  is  confirmed  by  the 

,.CO-COwOH 

ho/~\ — /  Sch:ch-ch:ch-co2h 


formation  of  a  colourless  penfo-ocefyl-ZeMco-derivative 
by  reduction  with  zinc  dust  and  acetic  anhydrido,  and 
a  heptametkylhexahydro-dorivativc,  in.  p.  246°,  by 
catalytic  hydrogenation,  followed  by  mothylation. 

The  orientation  of  the  trihydroxydiphenyl  follows 
from  its  oxidation  to  p-hydroxybenzoic  acid,  and 
its  synthesis  by  reduction  and  demothylation  of 
p-melhoxyphen ylbe nzoquin one ,  m.  p.  110°  (from  p- 
methoxydiazobenzene  and  benzoquinone ;  cf.  I.G. 
Farbenind.,  U.S.P.  1,735,432)  with  hydriodic  acid. 
Hydroxytrimellitic  acid  was  synthesised  for  com¬ 
parison  by  oxidation  of  ^-cumenesidphonic  acid  with 
alkaline  permanganate,  and  fusion  of  the  crude 
sulphobenzenetricarboxvlic  acid  with  alkali  at  150 — 
160°.  *  H.  A.  Piggott. 

Manufacture  of  arylaminophenolcarboxylic 
[arylaminosalicylic]  acids.  I.  G.  Farbenind. 
A.  G.— Sec  B.,  1930,  1016. 
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Manufacture  of  derivatives  of  naphthalene 
[acylnaphthalenes  and  4-substituted  a-naphthoic 
acids].  I.  G.  Farbenind.  A.-G. — See  B.,  1930, 
1017. 

Oxidation  of  benzaldehyde.  E.  Raymond 
(Compt.  rend.,  1930, 191,  616 — 618). — Pure  benzalde¬ 
hyde  when  shaken  with  oxygen  in  a  quartz  tube  is 
not  oxidised  unless  illuminated ;  oxidation  is  energetic 
in  presence  of  traces  of  salts  of  peroxidisable  metals 
(especially  manganese).  On  prolonged  exposure  to 
light  or  when  heated,  the  aldehyde  becomes  pro¬ 
gressively  less  oxidisablc  owing  to  formation  of 
stilbenc  (the  anti-catalytic  activity  of  which  is 
common  to  ethylenic  compounds)  and  of  perbenzoic 
acid  (cf.  Jorissen  and  Beek,  A.,  1926,  519 ;  1928, 413), 
the  reaction  velocity  decreasing  according  to  the 
equation  tva .  dvjdl=k  (k— 4  per  c.c.  of  aldehyde, 
time  expressed  in  min.).  The  initial  reaction  velocity 
is  related  to  the  concentration,  c,  of  anticatalyst  by 
the  equation  u—e~tc  and  thus  follows  the  law  deduced 
by  Perrin  (A.,  1924,  ii,  713)  relating  the  fluorescing 
power  of  a  solution  and  concentration. 

Metallic  salts  are  converted  immediately  by  per¬ 
benzoic  acid  into  per-salts,  which  at  once  oxidise  the 
aldehyde ;  since  the  rapidity  of  oxidation  is  pro¬ 
portional  to  the  conductivity  of  the  solution  (for  a 
given  amount  of  catalyst)  it  appears  that  oxidation 
is  induced  by  metallic  ions  and  that  the  removal  of 
perbenzoic  acid  as  formed  (by  the  mechanism  de¬ 
scribed  above)  allows  the  oxidation  to  proceed  at  a 
higher  rate  (cf.  also  Reiff,  A.,  1927,  57 ;  Brunner, 
ibid.,  1152 ;  Biickstrom,  ibid.,  737,  1151). 

R.  Child. 

Chloroimines.  II.  Negatively-substituted 
aromatic  AT-chloroaldimines.  C.  R.  Hauser, 
M.  L.  Hauser,  and  A.  Gillaspie  (J.  Amer.  Chem. 
Soc.,  1930,  52,  4158 — <1163). — Arylidenechloroimines 
are  prepared,  usually  in  good  yields,  when  an  ethereal 
solution  of  the  aldehyde  is  shaken  with  a  cold  aqueous 
solution  of  monochloroaminc  (cf.  this  vol.,  916). 
The  following  are  described  :  piperonylidene-,  m.  p. 
68 — 69°  (at  72 — 77°,  solid  is  precipitated ;  when  this 
is  drained  on  porous  earthenware  and  then  crystallised 
from  cold  aqueous  acetone,  pure  chloroiminc  is 
obtained) ;  o-nitrobenzylidene-,  m.  p.  74 — 75°,  decomp. 
84 — 85°;  o-methoxy benzylidene-,  m.  p.  35 — 36°, 
decomp.  83 — 85° ;  m-nitrobenzylidene-,  m.  p.  79 — 80° 
(precipitation  occurs  at  81 — 83°) :  p-chlorobenzylidene-, 
melts  at  79 — 80°,  becomes  turbid  at  90 — 95°,  and 
re-solidifies  at  100 — 127° ;  p-bromobenzylidene-,  melts 
at  87 — 88°,  becomes  turbid  at  90 — 95°,  and  pre¬ 
cipitates  at  95 — 103°,  and  2-chloro-5-nitrobenzylidene- 
chloroiminc,  m.  p.  85 — 86°,  decomp.  110 — 115°. 
The  rates  of  decomposition  of  the  chloroimines  at 
30°  indicate  that  the  first  three  of  the  above  and 
anisylidenechloroimine,  decomp.  60 — 70°  (cf.  loc.  cit.), 
are  less  stable  than  the  halogenobenzylidenechloro- 
imines.  Decomposition  of  the  chloroimine  is,  in 
many  eases,  catalysed  by  small  amounts  of  impurities. 
o-Chlorobenzylidenechloroimine  (loc.  cit.)  decomposes 
at  110 — 118°.  H.  Burton. 

Constitution  of  cyclanones.  III.  Abnormal 
condensation  of  dihydrocamphorone  and  benz- 
aldehyde.  R.  Cornubert  and  C.  Borrel  (Bull. 


Soc.  chim.,  1930,  [iv],  47,  958—966). — Methylation 
of  2-fsopropylcycZopentanone  with  methyl  iodide  in 
presence  of  sodamide  gives  2-methyl-2-isopropylcych- 
pentanone,  b.  p.  97-5°/45  mm.,  dKS  0-9067,  n-JP 

1- 4495  (semicar bazane,  m.  p.  170 — 172°),  separated 
from  unaltered  2-wopropylcycZopentanone  by  fraction¬ 
ation  of  the  semicarbazones.  With  benzaldehyde  in 
presence  of  hydrogen  chloride  at  —15°  2-methyl-2-iso- 
propylcycZopentanone  gives  a  benzylidene  derivative, 
m.  p.  61°,  b.  p.  208 — 209°/27  mm.,  which  is  not 
identical  with  the  derivative,  m.  p.  61-5°,  b.  p.  154°/10 
mm.,  obtained  from  dihydrocamphorone  (5-methyl- 

2- isopropylcycZopentanone) .  Since  the  wide  difference 

in  the  physical  constants  makes  stereoisomerism 
improbable  and  conversion  of  the  cycZopentanone  ring 
in  dihydrocamphorone  into  a  cycZohcxano  ring  is  also 
improbable  (cf .  this  vol.,  347,  776),  it  is  suggested  that 
the  benzylidene  group  has  entered  the  to-  or  3-  or  4- 
position.  By  agitating  for  10  hrs.  only  and  omitting 
the  ether  extraction  in  Vavon  and  Apchie’s  method 
(A.,  1928,  1000)  2-wopropylidenecycZopentanone, 

b.  p.  80 — 82°/12  mm.,  can  be  prepared  from  cijdo- 
pentanone  and  acetono  in  three  days  instead  of  seven. 
Hydrogenation  in  alcoholic  solution  in  presence  of 
nickel  formate  at  60°  gives  2-isopropylcycZopentanonc, 
b.  p.  86°/40  mm.,  <Z'35  0-9044,  n'g*  1-4451.  With 
benzaldehyde  in  presence  of  hydrogen  chloride  at 
— 15°  the  latter  yields  only  viscous  products,  including 
a  fraction,  b.  p.  above  250°/ 15  mm. 

R.  Brightman. 

Three-carbon  system.  XXV.  Effect  of  the 
methyl  group  on  the  tautomerism  of  acids  and 
ketones  of  the  cyclopentane  and  cyclohexane 
series.  G.  A.  R.  Kon  and  R.  S.  Thakur  (J.C.S., 
1930,  2217 — 2231). — The  effects  of  a  methyl  group 
substituted  in  the  a-,  2-,  3-,  and  4-positions  in  the  tauto¬ 
meric  systems  cycZohexylideneacetic  acid  ajelo- 

hexenylacetic  acid  and  cycZohcxylideneacctone=u=a 

cycZohexenylacetone,  and  those  due  to  an  a-methyl 
group  in  the  systems  cycZopentylidencacetic  acid  ^ 
cycZopentenylacetic  acid  and  cycZopentylideneacetone 
cycZopentenylacetone  have  been  studied.  Mobil¬ 
ities  and  equilibria  were  determined  essentially  by  the 
methods  of  Linstead  and  others  (A.,  1927,  1167; 
1928,  1214;  1929,  927).  Introduction  of  a  methyl 
group  into  the  a-positions  of  both  acid  systems  causes 
a  marked  shift  in  the  equilibrium  towards  the  -ali¬ 
form,  and  a  strong  retardation  of  the  mobility.  With 
an  a-methyl  group  in  both  ketone  systems,  the  equili¬ 
brium  is  displaced  towards  the  fly-phase ;  the  effect- 
on  the  mobility  is  not  so  marked.  Nuclear  methyl¬ 
ation  causes  a  slight  shift  towards  the  py-side  in  the 
case  of  the  cycZohexane  acids  in  the  order  4>3>2; 
a  slight  retarding  effect  on  the  mobility  is  observed. 
In  the  cycZohexane  ketone  system,  introduction  of  a 
methyl  group  into  the  2-position  stabilises  the  py- 
form  to  the  almost  complete  exclusion  of  the  a% 
methyl  groups  in  the  3-  and  4-positions  do  not  exert 
a  pronounced  effect.  The  following  acids  and  ketones, 
prepared  by  methods  already  recorded,  are  investi¬ 
gated  (the  percentages  and  figures  given  in  parentheses 
for  the  afl-compounds  are  the  proportion  of  this 
isomeride  at  equilibrium  and  the  mobility,  respec¬ 
tively)  :  a-cycZohexylidenepropionic  acid  (32%; 

0-0075)  (anilide,  m.  p.  126c;  p-toluidide,  m.  p.  161°); 
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a-A^cycZohexenylpropionic  acid,  b.  p.  120 — 124°/1  mm., 
m.  p.  38°,  df6  (supercooled)  1-0332,  tiff  1-48405 
{anilide,  m.  p.  123 — 124°  [the  m.  p.  56°  given  by  Kan- 
diah  and  Linstead  (A.,  1929,  1294)  is  an  error]; 
p -toluidide,  m.  p.  108°};  2-methylcycZohexylidene- 
acetic  acid,  m.  p.  08-5°  (11-5%;  0-15)  {amide,  m.  p. 
112°;  anilide,  m.  p.  99°);  2-methy  1  -A1  -cycfohcxcnyl - 
acetic  acid  {amide,  m.  p.  13S° ;  anilide,  m.  p.  143°)  is 
oxidised  bj'  alkaline  potassium  permanganate  forming 
adipic  acid ;  3-methylq/cZohexylideneacetic  acid, 
ru.  p.  90°  (9%;  0-27)  {amide,  m.  p.  143 — 144°; 
])- toluidide,  m.  p.  13(5°) ;  3-methyl-A6-cycZohoxcnyl- 
acetic  acid  ( ?),  b.  p.  126°/2  mm.,  m.  p.  3S°,  oxidised 
by  potassium  permanganate  to  a  small  amount  of 
probably  (3-mcthyladipic  acid;  4-methylcycZohcxyl- 
ideneacetic  acid  (7%;  0-42)  (p- toluidide ,  m.  p.  119°); 
4-methyl  -  A1  -  cycZohexenylacetic  acid  (p- toluidide , 
m.  p.  111°);  a-c;/cZopentylidenepropionic  acid  (38%; 
0-58);  a-A1-cycZopentcnylpropionic  acid,  b.  p.  113 — 
115°/1  mm.,  df*  1-0366,  »r  1-47497;  a-methyl-A1- 
cycZohcxcnvlacctonc  (a-A1-cycZohcxenylctliyl  methyl 
ketone),  also  isolated  from  attempted  preparations 
of  the  isomeric  a-c)/c/ohexylidenc-ethyl  mctliyl  ketone ; 
2  -  mcth  vl  -  A1  -cycZohexenylacetone  [semicarbazone, 
m.  p.  168°  (lit.  173 — 174°)],  prepared  from  zinc  methyl 
iodide  and  2-methyl-A1-cycZohexenylacctyl  or  2- 
mcthylcyc/ohcxylideneacetyl  chloride ;  3-me7ftyZcyclo- 
hexylideneacetone  (25% ;  — •),  b.  p.  91 — d3°jG — 7  mm., 
df'  0-9235,  m}J3  1-4S571,  when  regenerated  from 
its  semicarbazone.  m.  p.  191°,  is  prepared  from  zinc 
methyl  iodide  and  3-mcthylcycZohcxylideneacctyl 
chloride :  S-methyl-A'-cycZohexenylacctonc,  b.  p. 

SO— S8°/7—  8  mm.,  df*  0-9200,  njr  1-4G986,  when 
regenerated  from  its  semicarbazone,  m.  p.  153 — 154° 
(lit.  150");  4-methylcyc\ohexylideneacctone  (13-5%; 
G00— 700),  b.  p.  947'9  mm.,  df*  0-92G94,  nf*  1-48594 
(semicarbazones,  m.  p.  145°  and  17G — 177°) ;  4-methyl- 
ci/cZohexenv  lacetonc .  b.  p.  85°/8  mm.,  df*  0-9178, 
1 -46830 ;  a-methvlcycZopontylideneacctone  (64% ; 
3000),  b.  p.  95-5—96711  mm.,  df  0-9601,  nf  1-49737 
(cf.  Bardhan,  A.,  192S,  1243);  a-methyl-A^cycZo- 
pentenylacetone,  b.  p.  74710  mm.,  df  0-9216,  «!? 
1-4635. 

Prolonged  interaction  of  the  last-named  ketone 
(equilibrium  mixture  used)  with  ethyl  sodiomalonatc 
and  hydrolysis  of  the  resulting  product  give  eyclo- 
pentanesp\xo-2-methylcyc\ohexane-i .-  5-dione,  m.  p. 
118 — 119°  (cf.  Bardhan,  loc.  cit.).  3-  and  4 -Methyl- 
cvlco7ie;ra?!espiroeycloZi«ranc-3  :  5-diones,  m.  p.  135 — 
136°  and  168°,  respectively,  are  obtained  similarly 
from  3-  and  4-methyl-A1-cycZohexenylacetoncs,  re¬ 
spectively.  2-Mcthyl-A1-cycZohcxcnyiacctone  and 
ethyl  sodiomalonatc  afford  a  small  amount  of  ethyl 
2  -  meihylcyelohexanespirocyclohexane  -3:5-  dione  -6- 
carboxylate,  m.  p.  134°.  H.  Burton. 

Constitution  of  certain  compounds  formed  by 
the  action  of  alcoholic  hydrochloric  acid  on 
unsaturated  ketones.  B.  Coffey  and  H.  Ryan 
(Proc.  Roy.  Irish  Acad.,  1930, 39,  B,  434—439). — The 
dimeric  form  of  styrvl  ethyl  ketone  (this  vol.,  344) 
yields  with  hydroxylamine  hydrochloride  and  sodium 
acetate  a  monoxime,  m.  p.  242 — 243°.  This  sub¬ 
stance  does  not  react  further  with  hydroxylamine 
hydrochloride,  and  is  hydrolysed  by  acids  to  the 


original  dimeric  ketone.  Treatment  of  the  monoxime 
in  boiling  benzene  solution  with  phosphorus  pentoxide 
affords  an  isomeric  compound,  m.  p.  249°.  This  sub¬ 
stance  reacts  with  neither  bromine  nor  hydroxyl¬ 
amine  hydrochloride  and,  on  acid  hydrolysis,  does 
not  yield  the  dimeric  ketone  ;  the  constitution 
CHPh-QH-CO-NHKt  .  on  ,, 

CHPh-CH'COEt  13  suSStstcd- 

T.  H.  Morton. 

Nuclear  synthesis  of  ketimines  and  ketones 
by  condensation  of  nitriles  with  aromatic  and 
heterocyclic  compounds.  II.  Syntheses  with 
toluene,  mesitylene,  tetrahydronaphthalene, 
phenol,  1:4:  5-xylenol,  3  :  5-dimethylanisole, 
thymol,  and  carvacrol.  J.  Houben  and  W. 
Fischer  (Ber.,  1930,  63,  [B],  2450—2463;  cf.  this 
vol.,  89). — Improvements,  particularly  in  the  isol¬ 
ation  of  the  ketimines,  are  frequently  effected  by 
decomposing  the  reaction  products  (loc.  cit.)  with 
alkali  hydroxide  in  place  of  acid  or  bv  using  so 
much  crushed  ice  that  a  very  marked  fall  in  temper¬ 
ature  is  produced.  In  this  manner  p -tolyl  trichloro- 
methyl  ketimine,  b.  p.  15S°/23  mm.  {hydrochloride), 
is  obtained  in  S6%  purity.  Trichloroaeetimido- 
mesitvlenc  (loc.  cit.)  is  transformed  by  protracted 
ebullition  with  25%  hydrochloric  acid  into  trichloro- 
acelylmesitylene,  b.  p.  148 — 149°/10  mm.,  converted  by 
boiling  40%  sodium  hydroxide  into  mcsitylene- 
carboxylic  acid,  m.  p.  150 — 152°.  1:2:3:  4-Tetra- 

hydronaphthalcne  is  converted  by  aluminium  chloride, 
hydrogen  chloride,  and  trichloroacetonitrile  in  pres¬ 
ence  of  chlorobenzene  into  a  mixture  of  1  :  2  :  3  :  4- 
tetrahvdronaphthyl  triehloromethyl  5-  or  6-ketimine 
hydrochlorides,  converted  by  preservation  over  potass¬ 
ium  hydroxide  and  lime  into  1:2:3:  4-tetrahydro- 
naphthalene-6-carboxylic  acid,  m.  p.  149 — 151°, 
and  5  -  cyano  - 1  :  2  :  3  :  4  -  tetrahydronaphthalene. 
1:2:3: 4-Tetrahydronaphthyl  triehloromethyl  6- 
ketone,  b.  p.  170 — 180°/2  mm.,  appears  to  be  the  main 
component  of  a  ketonic  mixture  produced  simul¬ 
taneously.  -p- Hydroxy  phenyl  triehloromethyl  ketimine 
hydrochloride  is  isolated  by  the  “  alkaline  ”  treatment 
of  the  corresponding  reaction  product  (loc.  cit.). 
4-Hydroxy -'2  :  S-dimethylphenyl  triehloromethyl  ketone, 
m.  p.  S5 — 86°  [corresponding  ketimine,  m.  p.  170 — 171° 
(dccomp.),  and  its  hydrochloride,  m.  p.  about  185° 
(decomp.)],  is  quantitatively  transformed  by  boiling 
sodium  hydroxide  into  i-hydroxy-2  : 4 -dimethyl- 
benzoic  acid,  m.  p.  182 — 184°.  3  :  5-i)imethylanisole 
yields  a  mixture  of  ketimine  hydrochlorides,  slowly 
transformed  by  boiling  20%  hydrochloric  acid  into  a 
mixture  of  2-  and  4-trichloroacetyl-3  :  5-dimethyl- 
anisoles,  b.  p.  168 — 1707H  mm.,  from  which  2- 
methoxy-4  :  6-dimethylbenzoic  acid,  m.  p.  163 — 167°, 
is  obtained  (cf.  von  Auwers  and  Sauerwein,  A.,  1922, 
i,  1032).  Partial  condensation  is  thus  shown  to  have 
taken  place  in  the  orZ/io-position  to  the  metlioxyl 
group  and  consequently  also  in  the  para-position. 
From  thymol  are  derived  4-hydroxy-2-methyl-5-iso- 
propylphenyl  triehloromethyl  ketone,  m.  p.  99 — 100° 
(whence  p-thymotic  acid,  m.  p.  154 — 157°),  the 
corresponding  Ixtiminc,  m.  p.  115 — 117°,  and  its 
hydrochloride,  m.  p.  about  170 — 175°  (decomp.). 
Carvacrol  affords  4-hydroxy -~)-methyl-2-isopropylphenyl 
triehloromethyl  ketimine  hydrochloride,  m.  p.  (indef.) 
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180 — 190°  (dccomp.) ;  the  corresponding  ketiminc  and 
ketone  could  not  be  purified,  but  the  latter  affords 
4-hydroxt/-5-methyl-2-isopropylbenzoicacid,  m.  p.  161 — 
164°.  '  H.  Wren. 

Preparation  of  cyclic  nitriles  by  catalytic 
degradation.  I.  J.  Houben  and  W.  Fischer 
(Ber.,  1930,  63,  [B],  2464— 2472).— Aryl  trichloro- 
mcthyl  ketimines  are  smoothly  decomposed  by  aqueous 
or  alcoholic  alkali  hydroxide  or,  preferably,  by  dry, 
powdered  alkali  hydroxide  in  presence  of  ether  into 
cyclic  nitriles  and  chloroform,  R-C(!NH)-CCla — > 
R-CN-j-CHCL,.  The  catalytic  function  of  the  alkali 
hydroxide  is  established.  The  isolation  of  the 
ketimine  is  not  essential.  The  crude  condensation 
product  from  aryl  derivative,  trichloroacotonitrilc, 
aluminium  chloride,  and  hydrogen  chloride  may  be 
used.  Any  ketone  present  in  it  becomes  transformed 
into  the  corresponding  acid,  which  is  readily  separated 
from  the  nitrile.  The  process  has  been  applied  to 
toluene,  to-  and  p-xylene,  mesitylene,  1  :  2  :  3  :  4- 
tetrahydronaphthalcnc,  p-xylenol,  3 : 5-dimethyl- 
anisole,  thymol,  and  carvacrol.  The  following  data 
are  recorded  :  2  :  4-dimethylbenzonitrile,  m.  p.  24 — 
25° ;  2 : 5-dimethylbenzonitrile,  m.  p.  6°  after 

softening  at  —3°;  5-cyano-l  :  2  :  3  :  4-tetrahydro- 
naphthalene,  m.  p.  48 — 50° ;  i-hydroxy-2 : 5-di- 
methylbenzonitrile,  m.  p.  163 — 165° ;  4-methoxy-2  :  6- 
dimethylbenzonilrile,  m.  p.  85 — 87°,  and  an  (  ?)  isomeric 
nitrile,  m.  p.  about  49 — 55°;  p -thymonitrile,  m.  p. 
115 — 116°  (sodium  salt);  4-hydroxy-3-melhyl-(i-ho- 
propylbenzonitrile,  m.  p.  75-77°.  H.  Wren. 

Occurrence  of  free  disubstituted  methyl  radi¬ 
cals  in  chemical  reactions.  E.  Berg  man  n  and 
S.  Fujise  (Annalen,  1930,  483,  65 — 80). — Prolonged 
exposure  of  a  mixture  of  benzophenone  and  di-p- 
tolylmethane  to  sunlight  in  quartz  vessels  results  in 
the  formation  of  benzopinacol,  also  formed  from 
W-tetramethyldiaminodiphenylmethane  and  benzo¬ 
phenone  in  dioxan  solution.  Phenyl  diphenylyl 
ketone  and  pp'-tetramethyldiaminodiphenylmethane 
in  benzene  in  an  atmosphere  of  nitrogen  give  a  4  :  4'- 
diphenylbe.nzopinacol,  m.  p.  212*  (cf.  Gomberg  and 
Bachmann,  A.,  1927,  245).  Benzophenone  and  di-p- 
anisylmethane  in  presence  of  a  little  benzene  give, 
after  9  weeks’  exposure,  a  mixture  of  benzopinacol, 
s-tetra-p-anisylethane,  m.  p.  189 — 190°,  and  aa-r/i- 
phenyl-$$-di-p-anisylethyl  alcohol,  m.  p.  182 — 183° 
(dehydrated  by  boiling  acetyl  chloride  to  uu-diphen'yl- 
$<fi-di-\t-anisylethylcne,  m.  p.  154 — 155°).  The  pro¬ 
duction  of  these  compounds  is  readily  explained  by  the 
intermediate  formation  of  the  radicals  CH(C6H4-OMe)2 
and  CPh2*OH,  which  either  add  or  dimerise.  Benzo¬ 
phenone  and  benzhydryl  methyl  ether  give,  after 
3  months,  a  mixture  of  benzopinacol  and  benzopinacol 
dimethyl  ether,  m.  p.  157 — 159°.  Benzopinacol  mono- 
methyl  ether,  m,  p.  127 — 12S°,  is  not  formed,  but  is 
synthesised  from  magnesium  phenyl  bromide  and 
methyl  u-methoxydiphenylacetate.,  b.  p.  199 — 200°/ 
27  mm.  The  last-named  compound  is  produced  when 
a-bromodiphenydacctyl  bromide  is  boiled  with  methyl 
alcohol.  Di-p-anisylmelhyl  methyl  ether,  b.  p.  218— 
219°/15  mm.,  m.  p.  35 — 37°,  undergoes  very  slow 
scission  when  treated  with  sodium. 


When  ,5-tetrabcnzyldimethyl  disulphide  is  heated 
with  copper-bronze  (cf.  Manchot  and  Krische,  A., 
1905,  i,  142),  a  mixture  of  ay-diphenyl-propane  and 
-propene  is  produced ;  the  intermediate  free  radical 
(dibenzylmethyl)  undergoes  disproportionation  into 
ay-diphenylpropane  and  dibenzylmethylene.  The 
last-named  radical  is  rendered  stable  by  the  migration 
of  a  hydrogen  atom,  whereby  the  propene  results. 
Distillation  of  the  reaction  product  (di-a-phenylethyl 
disulphide)  from  acetophenone  and  ammonium  sul¬ 
phide  (cf.  Manchot  and  Krische,  loc.  cit.)  furnishes 
styrene  and  ethylbenzene;  a  small  amount  of  di- a- 
phenylethyl  sulphone  ( ?),  m.  p.  167 — 169°,  is  also 
formed.  These  results  arc  explained  by  disproportion¬ 
ation  of  free  a-phenylethyl  radicals.  When  9  :  9'-di- 
fluorenyl  disulphide  is  heated  with  copper-bronze  over 
a  free  flame  in  an  atmosphere  of  nitrogen,  fluorene, 
diphenylenephenanthrene  (Klinger  and  Lonnes,  A., 
1S96,  i,  691),  and  a  small  amount  of  aj3-di(diphenylene)- 
ethane  are  produced.  The  9-methylenefluorene  de¬ 
scribed  by  Manchot  and  Krische  (loc.  cit.)  is  impure 
fluorene.  H.  Burton. 


Double  linking.  III.  Aromatic  thioketones, 
in  particular,  their  reaction  with  diazomethane. 
E.  Bergmann,  M.  Magat,  and  D.  Wagenberg  (Ber., 
1930, 63,  [B\,  2576 — 2584). — Reasons  and  analyses  are 
cited  from  the  literature  in  favour  of  the  view  that  the 
colour  of  aromatic  thioketones  is  caused  by  their  exist¬ 
ence,  wholly  or  in  part,  not  in  the  cthylenic  form,  but 
in  the  di-radical  state,  Ar2CiS  Ar2<y-S,  and  the 
following  experimental  evidence  has  been  adduced. 

Contrary'  to  the  behaviour  of  ketones,  reduction  of 
thioketones  acts  initially  at  tho  carbon  atoms.  Thus 
alcoholic  ammonium  hydrogen  sulphide  transforms 
thiobenzophenone,  4  : 4-dimethoxythiobenzophenone, 
and  4  :  4'-tetramothyldiaminothiobenzophcnonc  into 
dibenzhydryl  disulphide,  m.  p.  152°,  tetra-p-methoxy- 
dibenzhydryl  disulphide,  m.  p.  128°,  and  tetra-p-di- 
methvlaminodibcnzhydryl  disulphide,  m.  p.  164— 
165°. 


Analogously  to  the  conversion  of  triphenylmetkyl  by 
diazomethanc  into  aaayyy-hexaphenylpropane,  4 : 4'- 
dimethoxv thiobenzophenone  is  readily  transformed  by 
ethereal  diazomethane  into  4:4:5:  o-tetra-p-anisyl- 
Tt-trimethylene  1  :  3-disulphide, 

m.  p.  161 — 162°  to  a  bluo  liquid,  reduced  by  zinc  anil 
hydrochloric  acid  in  glacial  acetic  acid  to  ielra-f- 
anisylethylene,  m.  p.  177°  (probably  containing  tetra- 
p-anisylethane),  identical  with  the  compound  derived 
from  4  :  4'-dimethoxythiobenzophenone  and  copper 
powder.  Analogously,  thiobenzophenone  and  xanth- 
ione  afford  4:4:5:  5-tetraphenyl-B,-trimethylene  1 :  3- 
disulphide,  m.  p.  166 — 167°  to  a  dark  blue  liquid,  and 
4  :  o-dixanthylene-'R-trimethylene  1  :  3-disulphide,  m.  p- 
224°.  Michler’s  thioketone  yields  a  compound,  m.  ]>• 
144°  after  slight  softening. 

The  authors  do  not  share  Meerwein’s  views  (A.,  1929, 
681)  that  the  differing  behaviour  of  aromatic  ketones 
and  thioketones  towards  diazomethane  is  a  con¬ 
sequence  .of  difference  in  dipole  moment,  sinco  2:3- 
diphenylindone  does  not  react  with  diazomethane, 
although  its  dipole  moment  is  greater  than  that 
customarily  observed  with  ketones.  H.  WREN- 
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Action  of  sodium  diphenylmethyl  on  aromatic 
ketones  and  thioketones.  E.  Bergmann  and 
D.  Wagenberg  (Ber.,  1930,  63,  [B],  2585 — 2592). — 
In  contrast  to  their  behaviour  with  Grignard’s 
reagents  (cf.  Schonberg,  A.,  1927,  667),  aromatic 
thioketones  react  with  sodium  diphenylmethyl  in  the 
same  manner  as  ketones,  yielding  tertiary  thioalcohois 
which  readily  lose  hydrogen  sulphide  with  formation  of 
the  corresponding  ethylenes .  .Sodium  diphenylmethyl 
and  di-p-tolyl  ketone  yield  ffl-diphenyl-aa-di-j>-tolyl- 
ethanol,  m.  p.  155 — 156°,  transformed  by  boiling  acetyl 
chloride  into  fip-diphenyl-a.a.-di-'p-tolylethylcne,  m.  p. 
161°  (a  modified  method  for  the  preparation  of 
di-p-tolyl  ketone  is  given).  Similarly,  4  : 4'-dimeth- 
oxybenzophenone  is  converted  successively  into  pp- 
diphenyl-aa-di-p-anisylelhanol,  m.  p.  183°,  and  pp- 
dii)lienyl-«.a-di-j)-anisylethylene,  m.  p.  155°.  Thio- 
benzophenone  affords  aa^-tetraphenylethanthiol,  m.  p. 
167 — 168°  to  a  blue  liquid,  readily  transformed  into 
tetraphenylethylene,  m.  p.  220°.  ^-Diphenyl- aa-di- 
p-anisylethanthiol ,  m.  p.  155°,  3  p  -  diphenyl- aa-di-p- 
anisylethylene,  m.  p.  155°,  and  ^-diphenyl -a.- xanlhyl- 
ene-ethanthiol,  m.  p.  159°,  are  described.  Michlcr’s 
thioketono  gives  pp'-diphenyl-aa-di-p-dimethylamino- 
phenylethylene,  m.  p.  214,5°,  in  place  of  the  expected 
thiol.  When  melted,  the  thiols  become  converted 
into  diphenylmethane  and  the  thioketone.  They 
cannot  be  converted  into  the  corresponding  methyl 
sulphides  by  the  action  of  diazomethane  (which  reacts 
smoothly  with  benzyl  mercaptan)  or  of  potassium  and 
methyl  iodide.  Characteristic  derivatives  of  the 
ethanols  are  obtained  from  the  crude  sodium  com¬ 
pounds.  Thus  the  sodium  compound  of  aapp-tetra- 
phenylethanol  is  converted  by  phenylthiocarbimide 
into  tetraphenylethylene,  whereas  phenylcarbimide 
affords  the  phenylur ethane,  CHPhyCPhyO-COdSTHPh, 
m.  p.  163 — 165°  (decomp.) ;  with  less  than  1  mol.  of 
benzoyl  chloride  the  benzoate,  CHPhyCPhyOBz, 
m.  p.  155°  and  about  210°  after  re-solidifying  at  about 
180°,  is  produced,  whereas  tetraphenylethylene  results 
when  an  excess  of  the  reagent  is  used. 

Addition  of  sodium  diphenylmethyl  to  di-S-phenyl- 
A^-butadicnyl  ketone  appears  to  occur  in  the  1  : 4- 
position  with  production  of  a i-dipkenyl-y-bcnzhydryl- 
Aai°-nonatricn-c-one,  m.  p.  145 — 146°,  in  which  the 
presence  of  three  double  linkings  is  established.  Under 
similar  conditions,  distyryl  ketone  affords  a  saturated, 
hydroxyl-free  substance,  m.  p.  170 — 172°,  regarded  as 
3:4:4:  5-tetraphc»ylcyc\ohexano>ic.  H.  Wren. 

Degradation  of  quaternary  ammonium  salts. 
HI.  T.  S.  Stevens,  W.  W.  Sxeddkn,  E.  T.  Stiller, 
and  T.  Thomson  (J.C.S.,  1930,  2119—2125:  cf.  thus 
vol.,  1437). — The  rearrangement,  CH2R’NMe2X'R' 
— >CIHR(NMe,)R\  under  the  influence  of  alkali 
occurs  readily  when  R=C0Me  and  R'=CH.7Ph,  and 
also  when  R=COPh  and  R'=CH,-Cr>H4Br(p)  or 
CH2-CGH4-NO,(p),  but  not  when  R=GNT  or  C02Et  and 
R'=CH2Ph.  " 'Acetonylbensyldimethylammonium  chlor¬ 
ide  (+1H,0),  m.  p.  75 — 77°  ( picrate ,  m.  p.  141 — 143°), 
and  phenacyl-p-bromo-,  m.  p.  193°,  and  -p-nitro-,  m.  p. 
169—171°,  -benzyldimethylammonium  bromides,  pre¬ 
pared  from  the  appropriate  acyl  halide  and  tertiary 
amine  in  benzene,  undergo  normal  rearrangements 
when  heated  with  alkali,  giving  a-dimethylamino-a- 


benzylacetone  ( picrate ,  m.  p.  140 — 144°),  a-dimethyl- 
amino-ta-j>-bromobenzylaeetophenone,  m.  p.  61°  ( picrate , 
m.  p.  149 — 150°),  and  a>-dimethylamino-<.o-p-nilro- 
benzylacelophenone,  m.  p.  79—82°  ( picrate ,  m.  p. 
144 — 145°),  accompanied  in  the  last  case  by  p-nitro- 
toluene  and  pp'-dinitrodibenzyl.  The  ketonic  pro¬ 
ducts  aro  identified  in  each  case  by  decomposition  of 
their  methosulphates  with  alkali,  benzylacetone, 
phenyl  p-bromostyryl  and  phenyl  p-nitrostyryl 
ketones  being  formed.  Benzyldimethylamine  readily 
unites  with  ethyl  chloroacetate  to  form  carbethoxy- 
methylbenzyld  imethylammo  n  i  um  chloride,  but  with 
chloroacetonitrilc  in  boiling  benzene  a  dibenzyldi- 
mcthylammonium  salt  is  formed,  although  in  cold 
other  a  non-crystallino  cyanomethylbenzyldimcthyl- 
ammonium  chloride  ( picrate ,  m.  p.  140 — 143°)  may  be 
obtained.  These  quaternary  chlorides  are  merely 
hydrolysed  by  alkalis  ( carboxymethylbenzyldimethyl - 
ammonium  picrate,  m.  p.  146 — -148°),  and  no  degrad¬ 
ation  product  could  be  isolated  even  under  anhydrous 
conditions.  p-Bromobenzyldimcthylamine  ( hydro¬ 
chloride ,  m.  p.  219 — 220° ;  picrate,  m.  p.  133 — 135°) 
may  be  prepared  from  p-bromobenzyl  bromide  by 
the  hexamine  method  (cf.  A.,  1922,  i,  333),  but- 
is  obtained  more  readily,  accompanied  by  a  little 
di-p-bromobenzyldimethylammonium  salt  ( picrate , 
m.  p.  165 — 167°)  by  condensation  with  dimethvlamine. 
Interaction  of  benzylmcthylamine  with  co-bromoaceto- 
phenonc  gives  phenacylbenzylmethylainine,  b.  p.  195 — 
205°/15  mm.  {picrate,  m.  p.  137 — 138°).  Benzyl- p- 
bromobenzylmcthylamine  has  b.  p.  194 — 196°/20  mm. 
Attempts  at  bromination  and  nitration  of  w-dimethyl- 
amino-co-benzylacetophenone  either'*  gave  unchanged 
material  or  led  to  complete  decomposition. 

H.  A.  Piggott. 

Reaction  between  highly-phenylated  com- 

unds  and  organic  magnesium  compounds. 

P.  Kohler  and  E.  M.  Nygaard  (J.  Amer.  Chem. 
Soc.,  1930,  52,  4128 — ‘1139). — Phenyl  a(3(3-triphenyl- 
ethyl  ketone,  prepared  from  benzylidenedeoxybenzoin 
and  magnesium  phenyl  bromide,  reacts  with  ethereal 
magnesium  methyl  iodide,  forming  {l-Jiydroxy-fiySS- 
tetraphenylbutane,  m.  p.  140°,  dehydrated  by  treat¬ 
ment  with  acetic  acid  containing  a  small  amount  of 
sulphuric  acid  at  the  ordinary  temperature  to  PySS- 
tetraphenyl-Aa- butene,  m.  p.  104 — 106°.  Treatment  of 
this  with  ozonised  oxygen  in  ethyl  bromide  gives 
phenyl  a{3p-triphenylethyl  ketone,  which  with  magnes¬ 
ium  phenyl  bromide  in  ethereal  benzene  aSords  aaj lyy- 
pentaphenylpropyl  alcohol,  m.  p.  159°,  oxidised  by 
chromic  and  acetic  acids  to  benzoic  acid  and  benzo- 
phenone.  Treatment  of  the  additive  compound  from 
benzylidenedeoxybenzoin  and  magnesium  phenyl 
bromide  with  bromine  in  cold  ether  furnishes  oc-bromo- 
a-benzoyl-afSp-triphenylethane,  which  with  potassium 
acetate  in  boiling  alcohol  yields  a-benzoyI-aS(3-tri- 
phenylethylene.  This  reacts  with  magnesium  methyl 
iodide  only  in  benzene  at  50°,  forming  {i-hydrozy-$y88- 
teiraphenyl- £& -butene ,  m.  p.  96-5°  fozonolysis  products, 
benzophenone  and  a  peroxide,  CogH^Oa,  m.  p.  148° 
(decomp.)],  together  with  a  small"  amount  of  1:2:  3- 
triphenyl-l-methylindene,  m.  p.  118°.  The  indene  is 
also  obtained  when  the  alcohol  is  heated  with  acetic 
anhydride  and  sodium  acetate.  Oxidation  of  the 
indene  with  ehromic  and  acetic  acids  at  50 — 60’  gives 
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2-a-ben3oyl-a-pihenylethylhenzophenonc,  m.  p.  182°,  and 
oily  products  (oxidised  further  to  2-benzoylbenzo- 
phenonc).  When  a-benzoyl-a(3(3-triplienylethylene  is 
treated  with  an  excess  of  magnesium  phenyl  bromide  in 
ethereal  benzene  at  52°,  the  product  decomposed  with 
ice-cold  hydrochloric  acid,  and  the  resultant  ethereal 
benzene  extract  aspirated  with  air,  a  peroxide, 


obtained  (cf.  A.,  1906,  i,  753).  This  arises  by  addition 
of  two  atoms  of  oxygen  to  the  unsaturated  compound 
formed  by  a  1  :  4-addition  to  the  CO*Ph  residue  in  the 
original  unsaturated  ketone.  Treatment  of  the  per¬ 
oxide  with  methyl-alcoholic  sodium  methoxide  at 
the  ordinary  temperature  affords  a-o-phenylbenzoyl- 
a^-triphenylethylene,  m.  p.  138°,  oxidised  by  ozonised 
oxygen  in  ethyl  bromide  to  benzophenone  and 

2- phenylbenzil,  m.  p.  80°  {quinoxaline  derivative,  m.  p. 
163°,  from  o-phenylenediamine).  2-Phenylbenzil  is 
oxidised  by  alkaline  hydrogen  peroxide  to  diphenyl-2- 
carboxylic  acid.  a-Htjdroxy-aa$yy-pentaphenyl-&ft- 
propylene,  m.  p.  169°  {acetate,  m.  p.  218°),  is  also  formed 
in  relatively  small  amount  in  the  above  reaction ;  the 
acetate  is  best  prepared  by  treating  the  mixture 
of  a-benzoyl-app-triphenylethylcne  and  magnesium 
phenyl  bromide  with  acetyl  chloride.  H.  Burton. 

Mixed  benzoins.  II.  J.  S.  Buck  and  W.  S.  Ide 
(J.  Arner.  Chem.  Soc.,  1930,  52,  4107 — 4109).— The 
mixed  benzoin,  m.  p.  144°,  prepared  by  the  method 
previously  described  (this  vol.,  345)  from  p-dimethyl- 
aminobenzaldehyde  and  anisaldehyde,  is  oxidised  with 
Folding's  solution  to  4-dimethylamino-4'  -methoxy- 
benzil,  m.  p.  128°,  and  reduced  with  tin  and  alcoholic 
hydrochloric  acid  containing  a  trace  of  copper  sulphate 
to  a  deoxybenzoin,  m.  p.  130°.  The  following  benzoins, 
deoxybenzoins,  and  benzils  are  prepared  similarly 
from  the  appropriate  pairs  of  aldehydes  :  4 -chloro- 
3'  :  4' -methylenedioxybenzil,  m.  p.  132°  {benzoin,  m.  p. 
110°;  deoxybenzoin,  m.  p.  113°);  2-chloro-4’  -melhoxy- 
benzil,  m.  p.  104°  ( benzoin ,  m.  p.  84° ;  deoxybenzoin, 
m.  p.  96°) ;  2-chloro-Z’ :  4' -dimethoxybenzil,  m.  p.  117° 
{benzoin,  m.  p.  140°;  deoxybenzoin,  m.  p.  110°); 

3- chloro-4'-dimethylaminobenzil,  m.  p.  130°  {benzoin, 

m.  p.  140°;  deoxybenzoin,  m.  p.  125°),  and  3-bronw-4- 
methoxybenzil,  m.  p.  94°  {benzoin,  m.  p.  88°;  deoxy- 
benzoin,  m.  p.  54°).  H.  Burton. 

Configurations  of  the  benzilmonoximes. 
T.  W.  J.  Taylor  and  M.  C.  Marks  (J.C.S.,  1930, 2302 — 
2307). — a-Bcnzilmonoxime,  m.  p.  140°  (lit.  137 — 138°; 
improved  method  of  preparation  given),  is  converted 
into  the  3-oxime  (-}-0-5CqH6),  m.  p.  62 — 63°,  m.  p. 
(benzene-free)  112°  (lit.  113 — 114°),  when  a  solution 
in  benzene  is  heated  with  0-1  part  of  animal  charcoal. 
The  pure  [3-oxime  causes  no  colour  change  in  an 
aqueous-alcoholic  solution  of  copper  acetate.  The 
solubilities  of  the  two  oximes  in  benzene  at  various 
temperatures  have  been  measured  and  the  “  nominal 
heats  of  solution  ”  calculated  (cf.  Sidgwick  and  others, 
J.C.S.,  1921,  119,  993;  1922,  121,  1S53).  The 

results  indicate  that  the  a-oxime  behaves  as  a  hvdrox- 
ylic  solute,  whereas  the  (3 -oxime  does  not.  These 
observations  support  the  structures  previously 


assigned  (A..  1927,  58 ;  cf.  Meisenhcimcr  and  others, 
A.,  1922,  i,  152 ;  1924,  i,  432,  433). 

The  suggested  stereochemical  change  of  the  a-  into 
the  (3-structurc  during  metallic  derivative  formation 
{loc.  cit.)  does  not  appear  to  occur,  since  the  a-oxime 
can  be  recovered  from  its  copper  derivative  by  treat¬ 
ment  with  cold,  dilute  sulphuric  acid.  The  structure 
proposed  by  Pfeiffer  and  Richarz  (A.,  1928,  291)  is 
more  probable.  H.  Burton. 

a-Aminoketones.  I.  Reduction  of  oximino- 
dihenzoylmetkane.  J.  Pascual  and  L.  Rey  (Anal. 
Pis.  Quim.,  1930,  28,  632 — 635). — 1 The  reduction  of 
oximinodibenzoylmethanc  under  anhydrous  con¬ 
ditions  with  stannous  chloride  and  hydrogen  chloride 
in  ether  and  acetic  acid  yields  phenacylamine  as  the 
main  product.  Rupture  of  the  carbon  chain  is 
avoided  when  reduction  is  carried  out  by  shaking 
with  stannous  chloride  in  concentrated  hydrochloric 
acid  for  24  hrs.,  and,  after  removal  of  tin  as  sulphide, 
$-amino-ay-dikelo-o.y-diphenylpropane  hydrochloride, 
m.  p.  213°  (corr.,  decomp.),  is  isolated  in  about  25% 
yield,  p  -  Phthalimido  -  ay -dilceto  -  ay  -  diphenylpropane, 
m.  p.  208 — 209°  (corr.),  is  obtained  by  condensation 
of  potassium  phthalimide  with  bromodibcnzoyl- 
methane  in  boiling  benzene ;  in  alcohol  the  main 
product  is  phcnacylphthalimide.  The  p-phthalimido- 
compound  is  unaffected  by  boiling  20%  hydrochloric 
acid,  but  is  decomposed  by  cold  sodium  hydroxide 
solution,  yielding  probably  a  phenacylamine  deriv¬ 
ative,  whilst  concentrated  hydrochloric  acid  at  200° 
gives  2  :  5-diphenylpyrazinc  among  other  products. 

R.  K.  Callow. 

Synthesis  of  compounds  related  to  apocynin 
and  apocynol.  H.  P.  Howells,  B.  H.  Little,  and 
H.  P.  Andersen  (J.  Amer.  Chem.  Soc.,  1930,  52, 
4076 — 4082 ;  cf .  Pinnemore,  J.C.S.,  1908,  93, 1513).- 
Magnesium  re-butyl  iodide  and  vanillin  benzoate 
afford  48%  of  the  theoretical  amount  of  4-benzoyloxy-3- 
methoxyphenyl-n-butylcarbinol,  m.  p.  109-3°  (all  m.  p- 
arc  corr.) ;  the  yield  is  not  so  good  when  the  bromide 
is  used.  Oxidation  of  the  above  carbinol  with 
potassium  dichromate  and  dilute  sulphuric  acid  in 
acetic  acid  solution  gives  4-benzoyloxy-3-methoxy phenyl 
n-butyl  ketone,  m.  p.  SS-1°  {phenylhydrazone,  m.  p- 
163°),  hydrolysed  by  10%  alcoholic  potassium  hydrox¬ 
ide  to  4-hydroxy -3-methoxy phenyl  n-butyl  ketone,  m.  p- 
62-9°  {diphamjlcarbamyl  derivative,  in.  p.  121-5 — 123°)- 

4-Hydroxy -3-methoxy phenyl-n-butylcarbinol  has  in.  p- 
81-5°.  Magnesium  re-propyl  iodide  and  vanillin 
benzoate  give  31-5%  of  4-benzoyloxy-3-methoxy- 
phenyl-n-propylcarbinol,  m.  p.  111-3°,  oxidised  to 
4-benzoyloxy-3-methoxyphenyl  n-propyl  ketone,  in.  p- 
79°  ( phenylhydrazone ,  m.  p.  175-5°).  4-Benzoyloxy-Z- 
melhoxyphenyl-n-amtylcarbmol  (about  10%  yield),  m.p- 
95-6°,  is  oxidised  to  4-benzoyloxy-3-methoxyphenyl 
re-amyl  ketone  {phenylhydrazone,  m.  p.  134-6°),  which 
was  not  obtained  in  sufficient  amount  for  complete 
identification.  H.  Burton. 

2-Benzoylfluorene.  Synthesis  of  2  :  7-dibenz- 
oylfluorene.  K.  Dziewonski  and  A.  Obt  ulowicz 
(Bull.  Acad.  Polonaise,  1930,  A,  399 — 400).— 
2-Benzoylfluorcnc  (A.,  1903,  i,  177;  1905,  i,  6b) 

reacts  with  benzoyl  chloride  and  aluminium  chlonde 
to  give  2  :  1-dibenzoyljluorene,  m.  p.  193—19* 
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{dioxime,  m.  p.  235°  (decorap.)],  stable  to  hydrolysis 
by  alcoholic  alkali  or  acetic  acid ;  its  orientation  is 
assumed  by  analog}'.  It  is  oxidised  by  sodium 
dichromate  and  acetic  acid  to  2  :  7 -dibenzoyljluorenone, 
m.  p.  211°  ( diphenylhydrazone ,  m.  p.  142°),  and 
reduced  by  Clemmensen’s  method  to  2  : 7 -dibenzyl- 
jluorene,  m.  p.  125°.  The  following  derivatives  of 
2-benzoylfiuorene  are  prepared  by  standard  methods, 
no  orientation  being  assigned :  2-benzoylJluorene- 
sulphonic  acid,  m.  p.  2G2°  ( sodium  salt;  aniline  salt, 
m.  p.  282° ;  chloride,  m.  p.  145° ;  amide,  m.  p.  228°) ; 
nitro-,  m.  p.  206°,  and  amino-2-benzoylfluorene,  m.  p. 
155°  ( acetyl  derivative,  m.  p.  217°);  and  nitro- 2- 
benzoylfluorenone,  m.  p.  198 — 199°,  by  oxidation  of 
the  nitrofluorene.  H.  A.  Piggott. 

Perylene  and  its  derivatives.  XXIX.  De¬ 
gradation  of  perylene  to  benzanthrone.  A. 
Zinke  and  R.  Wenger  (Monatsh.,  1930,  56,  143 — 
152). — Oxidation  of  perylene  with  10%  aqueous 
chromic  acid  affords  in  addition  to  pervlcne-3  : 10- 
quinono  and  anthraquinone-1  : 5-dicarboxylic  acid 
(cf.  this  vol.,  608),  some  1  :  9-benzanthrone-(2)-5  : 10- 
dicarboxylic  anhydride  (I),  also  formed  in  small  amount 
when  the  above  quinone  is  oxidised  with  manganese 
dioxide  and  sulphuric  acid.  The  anhydride  is 
separated  from  the  crude  quinone  by  treatment  with 


hot  4%  sodium  hydroxide  solution;  the  resultant 
solution  is  then  acidified.  Acidification  at  2°  gives 
the  free  dicarboxylic  acid  ( calcium  salt ;  methyl  ester, 
m.  p.  190—191°  after  sintering  at  186°),  which  readily 
passes  into  I  on  crystallisation  from  nitrobenzene. 
When  a  solution  of  the  acid  in  dilute  aqueous  ammonia 
is  heated,  a  mixture  of  the  ammonium  salt  and  the 
corresponding  imidc  is  produced.  Treatment  of 
I  with  bromine  in  nitrobenzene  suspension  affords 
the  dibromide  (II)  (corresponding  dibromide  from  the 
free  acid),  which  when  dissolved  in  alkali  and  then 
precipitated,  or  crystallised  several  times  from 
nitrobenzene,  regenerates  I.  Zinc  dust  distillation 
of  I  furnishes  impure  1  : 9-benzanthrene  (Bally  and 
Scholl,  A.,  1911,  i,  677).  Oxidation  of  this  with 
chromic  and  acetic  acids  and  removal  of  admixed 
anthraquinone  by  reduction  writh  alkaline  sodium 
hyposulphite  affords  1 :  9-benzanthrone.  H.  Burton. 

Perylene  and  its  derivatives.  XXX.  A.  Zinke 
and  O.  Benndorf  (Monatsh.,  1930,  56,  152 — 162). — 
Treatment  of  perylene  with  a  large  excess  of  benzoyl 
chloride  in  presence  of  aluminium  chloride  affords 
an  appreciable  amount  of  3  : 4 -dibenzoylperylene, 
m.  p.  329—330°,  in  addition  to  the  3  :  9-isomeride 
(Scholl,  Seer,  and  Weitzcnbock,  A.,  1910,  i,  616); 
separation  is  effected  by  the  sparing  solubility  of 
the  former  in  boiling  xylene.  Reduction  of  the 
3  : 4-derivative  by  Clemmensen’s  method  gives  1  :  2- 
diphenylaceperylene  (I),  dark  brownish-red  with  violet 


reflex,  m.  p.  315 — 316°,  whilst  nitration  with  potass¬ 
ium  nitrate  and  sulphuric  acid  in  acetic  acid  affords 
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a  dimlro-derivative.  Similar  nitration  of  3 : 9-di- 
benzoylperylene  furnishes  4  :  lO-dmitro-3  :  9-dibenzoyl- 
perylene,  reduced  by  alkaline  sodium  hyposulphite 
to  the ‘corresponding  diamino-derivative  (not  isolated), 
which  loses  2  mols.  of  water  forming  the  pyrrole 
(II)  (impure  tclrabromide).  Bromination  of  3 : 4- 
dibenzoyl perylene  in  acetic  acid  containing  iodine 
and  a  trace  of  ferric  chloride  gives  an  impure  bromo- 
derivative,  m.  p.  326—330°.  A  dinilro-3  :  Q-diaeetyl- 
perylene  is  also  described. 

[With  IV.  Blank.] — Magnesium  methyl  iodide  and 
3  :  9-dibenzoyIpcrylenc  afford  3  :  9-di-{v.-hydroxy-a- 
melhyll>ensyl)perylcne,  m.  p.  277°,  dehydrated  to 
3  :  9-di-(a-phsnylvinyl)pcrylenc,  yellow,  m.  p.  257 — 
25S°.  The  colour  of  this  compound  and  the  non- 
reducibility  of  3  : 9-dibcnzoylpcrylene  by  Ciemmen- 
sen’s  method  support  the  structure  I. 

[With  IT.  Kolmayr.]— Perylene  and  chloroacetyl 
chloride  react  in  presence  of  aluminium  chloride  and 
carbon  disulphide  forming  3  :  9-di[chloroacetyl)- 
picrylene.  H.  Bi:rton. 

Preparation  of  methyl  ethers  of  quinone- 
oximes.  S.  Veibel  and  M.  H.  Simesen  (Bcr.,  1930, 
63,  [B],  2476 — 2484). — Under  suitablo  conditions, 
many'  nitrosophenols  can  be  transformed  in  good 
yield  into  oxime  ethers  by'  the  action  of  methyl 
sulphate  or  p-tolucneaulphonate.  Treatment  of  p- 
benzoquinone  with  O-methydhy'droxydamine  hydro¬ 
chloride  in  alcohol  at  the  ordinary  temperature  gives 
the  monoxime  methyl  ether,  m.  p.  83-5°,  in  59% 
yield.  Prom  p-nitrosophenol  and  methyl  sulphate 
in  very  dilute  alkaline  solution  the  compound  is 
prepared  in  28%  yield,  whereas  with  methyl  p-toluene- 
sulphonate  and  sodium  hydroxide  in  methyl  alcohol 
the  yield  is  27%.  Quinonechloroimide  and  magnes¬ 
ium  in  methyd  alcohol  give  only'  traces  of  the  mon¬ 
oxime  methyd  ether.  From  4-nitroso-o-cresol  the 
oxime  ether  OiCgHgMcIN-OMe,  m.  p.  74°,  is  derived 
in  20%  and  26%  yield  by  means  of  methyd  sulphate 
and  p-toluencsulphonate,  respectively.  Under 
similar  conditions  the  yields  of  the  ether 
OIC6H3Me!N'OMe  from  6-nitroso-wi-eresol  are  39% 
and  42%.  Nitrosation  of  p-xylenol  and  treatment 
of  the  product  with  methyl  sulphate  affords  p -xylo- 
quinoneoxime  monomathyl  ether,  m.  p.  70-5 — 71°,  in 
70%  yield;  the  use  of  methyd  p-toluenesulpkonate 
leads  to  a  less  uniform  product,  whereas  condensation 
of  p-xyloquinone  with  O-methylhydroxylamine  gives 
a  difficult ly-separablc  mixture  of  unchanged  material 
and  the  mono-  and  di-oxime  ethers.  Mitrosocarvacrol 
is  converted  by  methyl  sulphate  and  sodium  hy'droxido 
into  thymoquinoneoxime  methyl  ether, 
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O:C0H„MePr£:N-O,Me  (1:2:  5:4),  m.  p.  38—38-5°, 
whereas  nitrosothymol  affords  tliymoquinoncoxime 
methyl  ether,  OICgHJYtePr^N-OMe,  (4  :  2  :  5  :  1),  b.  p. 
144 — 145°/18  mm.,  in.  p.  35°.  Condensation  of 
thymoquinone  with  O-methylhydroxylamine  gives  a 
mixture  of  these  compounds. 

Nitrothymol  is  slowly  converted  by  methyl  sulphate 
into  the  corresponding  methyl  ether,  m.  p.  31-5°,  b.  p. 
173°/16  mm.  '  H.  Wren. 

Stereochemistry  of  diphenylbenzenes.  Pre¬ 
paration  of  stereoisomeric  2  :  5-dibromo-3  :  6- 
di-m-4-xylylquinols  and  derivatives.  IX.  E. 
Browning  and  It.  Adams  (J.  Amer.  Chem.  Soc.. 
1930,  52,  4098—4107  ;  cf.  A.,  1929,  1298).— p-Benzo- 
quinone  and  in-xylene  react  in  presence  of  aluminium 
chloride  below  20°  yielding  50%  of  the  theoretical 
amount  of  3  :  6-di-mA-xylylquinol,  m.  p.  188 — 189°, 
which  when  brominated  in  chloroform  solution  at 
40 — 50“  affords  two  (r-  and  meso-)  2  :  5-dibromo-Z  :  6- 
di-mA-xijhjlquinols  (I),  m.  p.  236 — 237°,  and  (II), 
m.  p.  190—191°.  The  diacetate,  m.  p.  235—236°,  of 
I  gives  with  nitric  acid  ( d  1-48)  below  — 5°,  2  :  5- 
dibromo-Z  :  6-di-(2  :  (i-dinitro-m-4-xylyl)quinol  diacetate, 
m.  p.  305 — 306“  (decomp.) ;  the  isomeric  tetranitro- 
derivative  from  the  diacetate,  m.  p.  193 — 194°  after 
softening,  of  II  has  m.  p.  282 — 283°  (slight  decomp.). 
Oxidation  of  I  or  II  with  p-benzoquinonc  in  methyl 
alcohol  (cf.  Pummerer  and  Huppmann,  A.,  1927, 
770)  affords  the  same  2  :  o-dibromo-Z  :  G-cZi-m-4- 
xylyl-p-benzoquinone,  m.  p.  197 — 198°,  which  on 
reduction  with  stannous  chloride  and  hydrochloric  and 
acetic  acids  furnishes  a  mixture  of  I  and  II.  The  same 
quinone  is  also  obtained  when  3  :  6-di-m-4-xylyl-p- 
be.nzoquinone,  m.  p.  180°  (prepared  as  above  from  the 
corresponding  quinol),  is  brominated  in  chloroform. 
Application  of  X-ray  data  to  the  dibromoquinone 
suggest  that  the  quinone  oxygen  atom  and  the  methyl 
group  of  the  xylene  residue  do  not  impede  each  other ; 
free  rotation  of  the  rings  is,  therefore,  possible. 
When  II  is  heated  at  220°  in  an  atmosphere  of  nitro¬ 
gen,  a  small  amount  of  I  is  produced.  Oxidation  of 
1,  II,  or  the  dibromoquinone  with  alkaline  hydrogen 
peroxide  gives  2  :  4-dimethylbenzoic  acid. 

H.  Burton. 

Synthesis  of  trihydroxymethylanthraquinone 
derivatives.  IV.  Synthesis  of  1:5: 8-trihydr- 
oxy-2-methylanthraquinone.  S.  Keimatsu  and 

l.  Hirano  (J.  Pharm.  Soc.  Japan,  1930,  50,  421— 
126). — The  following  compounds  were  prepared 
(from  3  :  6-dichlorophthalic  anhydride  and  o-chloro- 
toluene) :  3:5:8-,  m.  p.  261 — 261-5°,  and  1:5:8-, 

m.  p.  244-5 — 245°,  -trichloro  -  2  -  methylanthra- 

quinone ;  2  -w-  dibromomethyl  - 1  :  5  :  8  -  trichloro  - 

anthraquinone,  m.  p.  256 — 256-5° :  1:5:  8-trichloro- 
anthraquinonc-2-aldchyde,  decomp.  248°,  and  the 
corresponding  carboxylic  acid,  decomp.  278 — 279°; 
1:5:  8-trichloroanthraquinone,  m.  p.  254° ;  1:5:8- 
trimethoxy-2-mcthylanthraquinone,  m.  p.  206-5 — 
207° ;  1:5:  S-trihydroxy-2-methylanthraquinone, 

m.  p.  253 — 254°  (triacetate,  m.  p.  215°). 

Chemical  Abstracts. 

Synthesis  of  trihydroxymethylanthraquinone. 
V.  1:5: 8-Trihydroxy-4-methylanthraquinone. 

S.  Keimatsu,  I.  Hirano,  and  J.  Yoshimi  (J.  Pharm. 


Soc.  Japan,  1930,  50,  644 — 653). — & -Methyl-2' :  3 : 0- 
trichlorobenzoylbenzoic  acid.  m.  p.  199 — 200°,  obtained 
in  84 — 97%  yield  by  condensation  of  3  :  6-dichloro- 
phthalic  anhydride  and  p-chlorotoluene  in  presence 
of  aluminium  chloride,  when  heated  with  fuming 
sulphuric  acid  for  3  hrs.  gives  1:5:  S-trichloroA- 
methylanlhraquinone,  m.  p.  330 — 331°,  in  75 — 82% 
yield.  This,  when  heated  with  sodium  methoxide 
in  a  sealed  tube  for  6  hrs.  at  160 — 180°  affords  1:5:8- 
trimelhoxy-A-methylanthraqwinone,  m.  p.  249 — 250-5°; 
the  hydroxy-compound  has  m.  p.  278 — 278-5°  and  the 
aceZoa-y-compound  m.  p.  197°.  1:5: 8-Trichloro- 
anthraquinonc-4-aldchyde,  decomp.  317 — 318°;  4- 
carboxylic  acid,  dccomp.  253 — 254° ;  1:5: 8-trichloro- 
anthraquinone,  m.  p.  254°.  Chemical  Abstracts. 


Blue,  carboxylated  anthraquinol-a-carboxy- 
lactones  (II)  and  the  formation  of  dicydic, 
condensed  lactoW-carboxylic  acids  therefrom. 
R.  Scholl  and  0.  Bottger  (Ber.,  1930,  63,  [2?], 
2432 — 2440;  cf.  this  vol.,  1439). — Treatment  of 
anthraquinone-1  : 2-dicarboxvlic  acid  with  sodium 
hyposulphite  in  4%  sodium  hydroxide  at  40 — 50°,  o: 


OR' 


in  boiling  glacial  acetic  acid 
affords  $  -  anthraquinol  -1:2- 
dicarboxylactone  (I;  R=R'=H), 
m.  p.  290°  (decomp.)  after 
softening.  The  constitution 
follows  from  its  close  relationship 
to  anthraquinone-1  :  2-dicarbox- 
vlic  anhydride,  from  which  it  is  obtained  under  con¬ 
ditions  which  preclude  the  rupture  of  the  anhydride 
ring  and  into  which  it  is  readily  converted  by  oxid¬ 
ation  with  ferric  chloride  in  presence  of  glacial  acetic 
acid,  and  from  the  similarity  of  its  absorption  spectrum 
with  those  of  anthraquinol- 1  : 4-dicarboxylactone 
and  anthraquinol-l-carboxylactone.  The  lactol  ring 
is  very  readily  ruptured.  The  compound  is  present 
in  anhydrous  pyridine  for  a  short  time  as  a  blue 
solution,  but  in  aqueous  pyridine  or  alcohol  the  colour 
changes  almost  immediately  to  red  owing  to  the  form¬ 
ation  of  anthraquinol- 1  :  2-dicarboxylic  anhydride. 
With  sodium  hyposulphite  in  cold  and  hot  dilute 
sodium  hydroxide  it  gives  solutions  identical  with 
those  obtained  similarly  from  anthraquinone-1  : 2- 
dicarboxylic  anhydride  and  the  corresponding  acid, 
respectively.  In  sodium  carbonate  solution  it  appears 
to  be  present  as  a  mixture  of  the  blue  salts  of  the 
lactol  anhydride  and  the  red  salts  of  the  dicarboxylic 
anhydride.  With  aqueous  ammonia  at  the  ordinary 
temperature  it  gives  a  grey'  solution,  becoming  blue 
and  then  colourless  when  shaken  with  air,  owing 
to  the  ultimate  production  of  the  acid 
CfiH4(C0)2-CcH2(C0-NH2)-C02H.  Short  treatment 
of  anthraquinone-1  :  2-dicarboxylic  acid  with  sodium 
hyposulphite,  glacial  acetic  acid,  and  acetic  anhydride 
affords  a  monoacetyl  derivative  (I;  R'=H,  R— Ac), 
m.  p.  255 — 256°,  readily  soluble  in  cold,  dilute  alkali 
hydroxide  or  ammonia.  The  diacetyl  compound 
(I;  R=R'=Ac),  m.  p.  284 — 285°,  is  prepared  from 
the  lactol,  acetic  anhydride,  and  anhydrous  sodium 
acetate  or  by  the  prolonged  action  of  sodium  hypo¬ 
sulphite,  glacial  acetic  acid,  and  much  acetic  anhydride 
on  anthraquinone-1  : 2-dicarboxylic  anhydride,  « 
may  be  crystallised  unchanged  from  boiling  acetic 
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acid,  thus  excluding  the  possibility  that  it  is  a  mixed 
acetic  carboxylic  anhydride.  *  H.  Wren. 

Behaviour  of  anthraquinonecarboxylic  acids 
towards  sodium  hyposulphite ;  anthranol-a- 
carboxylactones .  R.  Scholl  and  0.  Bottger 
[with  J.  Horn]  (Ber.,  1930,  63,  [J3],  2440—2446).— 
Anthraquinone-1  : 5-dicarboxylic  acid  is  converted 
by  boiling  alkaline  sodium  hyposulphite  and  sub¬ 
sequent  acidification  into  the  anthranoldicarboxylic 
acid,  transformed  by  boiling  acetic  anhydride  into 
.  r\r>  the  mixed  lactone  anhydride  (I ;  11= 

Ac),  decomp,  above  285°.  It  is 
/  yv/N  transformed  by  boiling  50%  acetic 
l  1  1  I  anhydride  into  anthrand-1 : 5 -dicarb- 

\/ Y  Y  oxylactone  (I;  R=H),  decomp,  above 
(1.)  0 — CO  310°,  which  is  hydrolysed  by  boiling 

10%  sodium  hydroxide  to  anthranol- 
1  :  5-dicarboxylic  acid,  in.  p.  above  310°  (decomp.) 
after  softening. 

Anthraquinone-1  : 4-dicarboxvlic  acid  when  simi¬ 
larly  reduced  and  acetylated  affords  anthranol-1  :  4- 
dicarboxylaclone,  C16H804,  not  molten  below  325°, 
which  is  hydrolysed  in  an  atmosphere  of  hydrogen 
to  anthranol-1  :  4 -dicarboxylic  acid,  becoming  dark 
red  without  melting  at  about  250°. 

Anthraquinone-1  :  2-dicarboxylic  acid  is  much  more 
difficultly  reducible  to  the  antiiranol  stage  than  the 
1:4-  or  1  : 5-acid,  but  by  protracted  treatment 
(as  outlined  above)  it  yields  the  yellow  anthranol- 
1  :  2-dicarboxylic  acid,  converted  by  boiling  acetic 
anhydride  into  <j,-anthran-0-ol-l  :  2-dicarboxylaclone 
(formula  I  of  preceding  abstract,  but  with  R=H  and 
OR'  replaced  by  H).  m.  p.  278°,  and  10 -acetoxy- 
anthracene-1  :  2-dicarboxylic  anhydride,  m.  p.  266 — 
267°.  H.  Wren. 

1-Hydroxyphenanthraquinone.  K.  Brass,  E. 
Willig,  and  R.  Hanssen  (Ber.,  1930,  63,  [B],  2613 — 
2616). — o-Methoxy  benzaldehyde  and  benzaldehyde 
under  the  influence  of  potassium  cyanide  in  boiling 
aqueous  alcohol  give  a  mixture  of  benzoin  and  o- 
metlioxybanzoin.  m.  p.  56 — 57°,  to  which  the  structure 
Ph-CH(OH)-CC)-C6H4-OMc  is  assigned;  it  appears 
to  exist  also  in  a  yellow,  liquid  form.  Oxidation  of 
the  crude  methoxybenzoin  with  alkaline  permangan¬ 
ate  yields  o-methoxybenzil,  m.  p.  71 — 72°  (2  :  4 -dinitro- 
phenylhydrazone,  m.  p.  176—177°;  tetranitrophenyl-  ■ 
osazonc,  a-form,  converted  with  softening  at  227 — 
228°  into  the  (3- variety ,  m.  p.  295°).  Treatment  of 
o-methoxybenzil  with  aluminium  chloride  at  120° 
gives  1-hydroxyphenanthraquinone,  m.  p.  218—219°, 
in  very  small  yield ;  the  compound  C14H703SnCl3  is 
described.  The  colours  produced  by  1-,  2-,  3-,  and 
4-hydroxyphenanthraquinone  on  mordanted  cotton 
are  very  pale  and  fugitive;  on  mordanted  wool  the 
shades  are  much  darker,  those  of  the  2-,  3-,  and  4- 
compounds  being  fast,  those  of  the  1-derivative 
fugitive. 

o-Aminobenzaldehyde  and  benzaldehyde  do  not 
appear  to  give  a  substituted  benzoin.  H.  Wren. 

Unsymmetrical  orf/io-disubstituted  benzils 
and  their  transformation  into  the  corresponding 
phenanthraquinones.  K.  Brass  and  R.  Stroebel 
(Ber.,  1930,  63,  [B],  2617— 2621).— Benzpiperoin, 
m.  p.  115°  (cf.  Horbye,  Diss.,  Dresden,  1917),  is  pre¬ 


pared  in  40%  yield  by  the  action  of  benzaldehyde  and 
potassium  cyanide  in  aqueous  methyl  alcohol  on 
piperonal  at  the  ordinary  temperature.  It  is  oxid¬ 
ised  by  Fehling’s  solution  to  benzpiperil,  C15H10O4, 
m.  p.  120°,  which  yields  a  molecular  compound  with 
stannic  chloride,  a  2  :  4-dinitrophenylhydrazone,  m.  p. 
183 — 184°,  and  a  2:4:2':  4' -tetranitrophenylosazone, 
m.  p.  270°  (decomp.).  Less  successful  results  are 
obtained  by  the  condensation  of  benzaldehyde  with 
3  :  4-dimethoxybenzaldehyde,  since  the  product  con¬ 
tains  tetramethoxybenzoin,  which  can  be  removed 
only  with  difficulty.  Oxidation  of  the  crude  materials 
affords  a  mixture  of  the  corresponding  benzils  from 
which  3  :  4-dimethoxybenzil  is  isolated  as  a  yellow 
form,  m.  p.  117-5°,  and  a  colourless  modification; 
the  2:4:2':  4' -tetranitrophenylosazone  has  m.  p.  249°. 
When  heated  with  aluminium  chloride  3  : 4-dimothoxy- 
benzil  affords  2 : 3-dimethoxyphenanthraquinone, 
m.  p.  303°  (corr.),  in  6%  yield  with  a  little  2  : 4-di- 
hydroxyphenanthraquinone.  Under  similar  condi¬ 
tions,  benzpiperil  affords  a  compound,  m.  p.  258 — 
259°,  regarded  as  2  :  'S-melhylenedioxyphcnanthraquin- 
onc\  dealkylation  of  the  substance  could  not  be 
effected.  Tetramethoxyphenanthraquinone,  m.  p. 
258°,  is  described.  H.  Wren. 

Action  of  aluminium  chloride  on  o-dihydroxy- 
benzils.  K.  Brass,  F.  Ltjther,  and  K.  Schonke 
(Ber.,  1930,  63,  [£],  2621— 2627).— Benzpiperil  is 
converted  by  phosphorus  pcntachloride  at  108 — 
109°  and  subsequently  at  120 — 125°  into  3  :  4 -dihy- 
droxybenzil,  m.  p.  157-5°,  which  exists  in  colourless 
leaflets  and  yellow  crystals;  it  is  readily  converted 
into  the  dibenzoyl  derivative,  m.  p.  98-5 — 99-5°,  and 
3  :  4-dimethoxybenzil.  A  colourless  dichlorodihydroxy- 
benzil,  m.  p.  189 — 190°,  is  prepared  by  chlorination 
in  glacial  acetic  acid.  The  dihydroxy-compound 
is  converted  by  aluminium  chloride  in  nitrobenzene 
into  2  :  4-dihydroxyphcnanthraquinone,  dccomp.  240°, 
m.  p.  above  300°.  The  compound  is  unchanged  by 
pyroboroacetate  in  acetic  anhydride,  and  hence  does 
not  contain  a  hydroxyl  group  in  position  1.  It  is 
oxidised  to  phthalic  acid,  showing  the  two  hydroxyls 
to  be  attached  to  the  same  benzene  nucleus.  With 
o-tolvlenediamine  it  gives  a  quinoxaline,  m.  p.  88-5°, 
readily  converted  into  a  diacetyl  compound,  m.  p. 
219°,  identical  with  that  prepared  by  the  action  of 
o-tolylenediamine  on  2  : 4-diacetoxyphenanthraquin- 
one,  m.  p.  197 — 198°.  The  ring  closure  under  the 
influence  of  aluminium  chloride  is  therefore  accom¬ 
panied  by  displacement  of  a  hydroxyl  group.  The 
crude  product  of  the  reaction  contains,  in  addition 
to  unchanged  initial  material,  small  amounts  of 
morpholquinone,  so  that  it  is  probable  that  2  : 4- 
dihvdroxyphenanthraquinone  is  a  secondary  product 
derived  from  the  latter  substance.  Further  un¬ 
successful  attempts  to  obtain  morpholquinone  syn¬ 
thetically  are  described  in  outline.  H.  Wren. 

Manufacture  of  [halogeno-,  nitro-,  and  hydr- 
oxy-]derivatives  of  benzanthrone.  I.  G.  Farben- 
ind.  A.-G.— See  B.,  1930,  1018. 

Manufacture  of  vat  dyes  [dibenzpyrenequin- 
ones]  containing  halogens.  I.  G.  Farbenind. 
A.-G.— See  B.,  1930,  1019. 
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Constitution  of  caoutchouc.  R.  Pummerer 
(Kolloid-Z.,  1930,53,  75 — 78). — -The  available  evidence 
points  to  a  cyclic  structure  for  caoutchouc. 

E.  S.  Hedges. 

Picrocrocin,  the  hitter  principle  of  saffron. 
H.  E.  W.  Lutz  (Biochem.  Z.,  1930,  226,  97—128).— 
The  amount  of  carbon  dioxide  obtained  on  hydrolysis 
of  picrocrocin  is  insignificant,  corresponding  with  only 
5-8%  of  that  required  for  one  molecule.  Formalde¬ 
hyde  is  detected  as  a  product  of  acid  hydrolysis  and 
its  amount  determined.  The  mean  mol.  wt.  of 
picrocrocin  is  324-2.  Analyses  of  picrocrocin  and  of 
its  semiearbazone,  m.  p.  172-6°  (corr.),  agree  with 
those  of  Winterstein  and  Teleczky  (A.,  1922,  i,  563). 
Hydrogenation  of  the  saffron  camphor  product  of 
hydrolysis  gave  a  dihydro-derivative,  C10H16O.  The 
results  of  analysis,  determinations  of  mol.  wt.,  and  the 
products  of  hydrolysis,  viz.,  one  mol.  each  of  the  saffron 
camphor  C10Hj 40,  dextrose,  and  formaldehyde,  agree 
best  with  the  formula  C17H2808  for  picrocrocin. 

"  P.  W.  Clutterbuck. 

Constitution  of  capraric  acid.  G.  Koller  and 
W.  Passler  (Monatsh.,  1930,  56,  212— 233).— When 
capraric  acid,  C21H20O12  (Hesse,  A.,  1897,  i,  631 ; 
1898,  i,  680;  1916,  i,  264),  is  heated  with  hydriodic 
acid  ( d  1*17)  at  150°,  3  mols.  of  carbon  dioxide  are 
eliminated.  Acetylation  of  the  acid  with  acetic 
anhydride  and  pyridine  gives  a  monacetate,  whilst 
diazomethane  affords  trimethyl  caprarate  monomethyl 
ether.  The  acid  therefore  contains  three  carboxyl 
groups  and  one  hydroxyl  group.  It  is  also  shown 
that  the  acid  contains  two  acetyl  groups  (Freudcn- 
berg’s  method).  These  arc  eliminated  during  methyl  - 
ation  of  the  above  ester  with  methyl  sulphate  and 
potassium  hydroxide  at  60°,  and  a  compound, 
CMH10O4(OMe)6,  results.  Capraric  acid  ( anilide )  also 
forms  a  phenylhydrazone,  m.  p.  (vac.)  265°  (decomp.). 
The  acid  is  not  a  depside,  since  simple  fission  does  not 
occur  when  it  is  heated  with  concentrated  alkali 
hydroxide  in  an  atmosphere  of  hydrogen  or  with 
acetic  acid  at  140°.  Fission  of  the  acid  takes  place 
when  it  is  heated  with  zinc  dust  and  15%  sodium 
hydroxide  solution  in  hydrogen  at  100°  (bath),  orcinol 
and  a  substance  (I),  C8H803,  m.  p.  122 — 123°  [oxime, 
m.  p.  (vac.)  188°  (decomp.) ;  anilide,  m.  p.  (vac.) 
206°],  being  produced.  Alkaline  fusion  of  I  gives 
orcinol,  whilst  methylation  with  methyl  sulphate 
and  alkali  affords  a  dimethyl  ether,  C10H1203,  m.  p. 
92 — 93°  [oxime,  m.  p.  (vac.)  215 — 216°],  and  a  small 
amount  of  a  liquid  product  (A).  Since  the  dimethyl 
ether  is  oxidised  by  alkaline  potassium  permanganate 
to  3  :  5-dimethoxy-p-toluic  acid,  capraric  acid  must 
contain  an  aldehyde  group.  Similar  oxidation  of  A 
affords  2  :  G-dimethoxy-3  :  4 - d imethylbenzoic  acid,  m.  p. 
(vac.)  185°,  synthesised  as  follows.  Reduction  of 
orcylaldehyde  by  Clemmensen’s  method  gives  3  : 5- 
dihydroxy-o-xylene,  which  when  heated  with  potass¬ 
ium  hydrogen  carbonate  and  water  at  100°  (bath) 
in  carbon  dioxide  is  converted  into  2  : 6 -dihydroxy- 
3  : 4-dimethylbenzoic  acid,  m.  p.  159 — 160°.  Methyl¬ 
ation  of  this  with  methyl  sulphate  and  alkali  hydr¬ 
oxide  gives  the  methyl  ester,  m.  p.  40 — 41°  (prepared 
also  from  the  above  dimethoxy-acid  and  diazomethane), 
of  2  :  6-dimethoxy-3  :  4-dimethylbenzoic  acid.  These 
results  show  that  I  is  essentially  3  : 5-dihvdroxy-p- 


tolualdehyde,  contaminated  with  a  small  amount,  of 
2  :  6-dihydroxy-3  :  4-dimethylbenzaldehyde.  A  par¬ 
tial  formula  for  capraric  acid  is  given  which  accounts 
for  22  carbon  atoms.  H.  Burton. 

Phytochemistry.  VI.  nf/oBetulin.  0.  Dis- 
chendorfer  and  H.  Juvan  (Monatsh.,  1930,  56, 
272 — 2S1). — When  betulin  is  heated  with  palladised 
charcoal  at  220 — 330°  or  with  fuller’s  earth  (activated 
by  heating  to  300°)  in  boiling  xylene,  apooMobetulin, 
m.  p.  200 — 201°  (Schulze  and  Pieroh,  A.,  1922,  i, 
1045),  is  obtained.  OxyoWobctulin  (A.,  1929,  449) 
is  also  dehydrated  by  the  latter  method  to  apoow/- 
nUobetulin,  C30H4flO2,  m.  p.  309°  after  darkening  at 
281°,  [«]S  +79-9°  in  chloroform.  The  presence  of 
a  -CO-CH.,-  grouping  in  cdZobetulone  (cf.  A.,  1927,  59; 
loc.  cit.)  is  confirmed  by  the  production  of  a  m-nitro- 
benzylideneuWobeiulonc,  m.  p.  137 — 139°,  from  the 
ketone  and  m-nitrobenzaldchydc  in  acetic  acid 
saturated  with  hydrogen  chloride.  Oxidation  of 
oxyaKobctulin  with  chromic  anhydride  in  acetic  acid 
at  100°  gives  oxyntiobetulone,  C3OH40O3,  m.  p.  341 — 
342°,  [aJJJ  — 6-25°  in  benzene  [oxime,  m.  p.  333 — 337“ 
(decomp.);  semiearbazone,  m.  p.  301°  (decomp.)], 
oxidised  further  by  nitric  [d  1-52)  and  acetic  acids  in 
the  cold  to  oxyaWobetulic  acid.  Bromination  of 
this  acid  or  its  anhydride  in  presence  of  chloroform 
and  phosphorus  pentachloride  affords  bromo-oxyaWo- 
betulic  anhydride,  m.  p.  315°  (decomp.)  after  sintering 
at  300°.  H.  Burton. 

Kakishibu.  VI.  Potassium  hydroxide  fusion 
of  methylshibuol.  S.  Komatsu  and  M.  Kurata 
(Mem.  Coll.  Sci.  Kyoto,  1930,  A,  13,  323—327).- 
Hydrolysis  of  tetramethylshibuol  (A.,  1928,  1137, 
1138)  with  alcoholic  potassium  hydroxide  affords 
gallic  acid  trimethyl  ether  and  an  insoluble,  amorphous 
compound  (OMc=33-l%)  (termed  desietramethyl  ■ 
shibuol),  m.  p.  298 — 299°  (decomp.) ;  some  formic, 
acetic,  and  butyric  acids  are  formed  also.  Fusion 
of  destctramethylshibuol  with  potassium  hydroxide  at 
190 — 200°,  gives  gallic  acid  3-methyl  ether,  pkloro- 
glucinol,  alkali-soluble  and  -insoluble  amorphous  pro¬ 
ducts,  and  small  amounts  of  the  above  fatty  acids. 
Similar  fusion  of  tetramethylshibuol  furnishes  gallic 
acid  3  : 5-dimethyl  ether,  formic,  acetic,  and  butyric 
.acids,  and  amorphous  substances.  H.  Burton. 

Action  of  zinc  chloride  on  abietic  acid.  G. 
Rouin  (Bull.  Inst.  Pin,  1929,  251— 252).— Abietic 
acid  is  converted,  by  heating  with  5%  of  zinc  chloride 
at  150 — 250°,  into  octahydroretene,  b.  p.  202— 
203°/15  mm.,  with  loss  of  carbon  dioxide  and  methane. 

C.  Hollins. 

Action  of  ultra-violet  light  on  terpenes.  I- 
Action  on  citronellal.  M.  T.  Bogert  and  T- 
Hasselstrom  (J.  Amer.  Chem.  Soc.,  1930,  52,  4093— 
4098). — Exposure  of  citronellal  to  ultra-violet  light 
in  absence  of  air  and  moisture  at  40 — 50°  results  in 
the  formation  of  isopulegol  and  polymerised  material. 
The  change  probably  occurs  through  the  enol  form 
of  the  aldehyde,  since  citronellal  enol  acetate  is 
similarly  converted  into  isopulegyl  acetate.  It  13 
suggested  that  a-citronellal  gives  rise  mainly  to  tso- 
pulegol,  whilst  the  B-form  is  polymerised. 

H.  Burton. 
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Permanganate  oxidation  of  nopinene.  Pre¬ 
paration  of  nopinic  acid.  G.  Du  Pont  (Bull.  Inst. 
Pin,  1929,  269 — 270). — Oxidation  of  nopinene,  free 
from  a-pinene,  with  alkaline  potassium  permanganate 
below  30°  gives  nopinic  acid  precipitated  as  sodium 
salt,  in  36%  yield.  In  neutral  solution  the  yield  is 
7 — 8%,  in  acid  solution  nil.  C.  Hollins. 

Acetylenic  derivatives  of  the  terpene  series. 
Preparation  of  some  ethinyldialkylcarbinols. 
E.  Barbe  (Bull.  Inst.  Pin,  1929,  245— 249).— Ketones 
of  the  terpene  series  are  treated  with  sodamide  and 
the  resulting  sodio-derivatives  are  condensed  with 
acetylene  to  give  acetylenic  carbinols.  Methyl- 
heptenone,  b.  p.  72°/16  mm.,  prepared  from  citral 
by  means  of  potassium  carbonate  gives  dehydro- 
linalool,  b.  p.  194°  or  95°/18  mm.  (Ruzicka  and 
Fornasir,  A.,  1919,  i,  193).  2-Ethinylborneol, 

OH-C10H1G-C:CH,  m.  p.  205°,  [a]  +22-4°  (in  alcohol), 
from  camphor,  and  1  -elhylnopinol,  OH*C10H14*C:CH, 
b.  p.  105—108°/18  mm.,  d  0-995,  <  1-494,  from 
nopinone,  are  similarly  obtained.  The  nopinone, 
prepared  from  [J-pineno,  had  b.  p.  91°/16  mm. 

C.  Hollins. 

Magnesium  derivative  of  pinene  hydrochloride 
[bornyl  chloride].  Action  of  ethyl  formate. 
R.  Bousset  and  (Mlle.)  M.  Vaugin  (Bull.  Soc.  chim., 
1930,  [iv],  47,  9S6 — 1003). — Pinene  hydrochloride, 
m.  p.  129 — 130°,  with  magnesium  and  ether  in  an 
atmosphere  of  nitrogen  is  converted  into  a  magnesium 
chloride,  which  with  ethyl  formate  at  —20°  gives  34% 
of  bornylenc  and  34%  of  an  alcohol,  CI0H1T-CH2-OH, 
together  with  a  little  dibornyl  and  camphane.  The 
absence  of  methyl  alcohol  from  the  hydrolysis  liquors 
when  excess  of  magnesium  is  avoided  establishes  tho 
mechanism  of  the  reaction.  No  aldehydes  were 
formed  and  the  alcohol  OH'CH(C]()H1T)2  is  not 
present.  Under  the  conditions  of  hydrolysis  bornyl¬ 
enc  is  not  reduced  to  camphane,  and  bornylene  is  not 
formed  in  the  preparation  of  the  magnesium  com¬ 
pound,  in  its  hydrolysis,  or  in  its  oxidation  or  carbon- 
ation.  The  alcohol,  camphanecarbinol,  is  isolated  by 
conversion  into  the  hydrogen  phthalate,  fractional 
crystallisation  from  benzene,  and  hydrolysis  of  the 
fraction,  m.  p.  160—161°,  [<*],  —10-54°.  The  product 
obtained  by  hydrolysis  has  m.  p.  88 — 89°,  [a],  — 33° ; 
when  distilled  with  steam  the  product  lias  m.  p.  62 — 
64°,  raised  to  86°  on  a  further  distillation  and  falling 
to  62 — 64°  on  a  third  distillation.  On  further  distill¬ 
ations  the  m.  p.  is  raised  to  86 — 87°  and  docs  not  again 
fall.  The  product  of  m.  p.  62 — 64°  has  the  samo 
rotatory  power  in  acetone  as  the  product  of  m.  p.  88 — 
89°.  The  formate,  d\l>  0-9S76,  nus  1-475,  acetate,  b.  p. 
127-5/18  mm.,  d?  0-9868,  «19  1-470,  and  p-nitrobenzo- 
ate,  m.  p.  126°,  [a]*  —9-27°,  are  described.  Oxidation 
with  alkaline  potassium  permanganate  gives  43%  of 
camphanecarboxylie  acid,  m.  p.  69 — 71°,  [a]j  — 10°  in 
benzene,  also  obtained  (m.  p.  69 — 70°,  [a],  —2°)  by  the 
action  of  carbon  dioxide  on  magnesium  bornyl 
chloride  (cf.  Houben,  A.,  1911,  i,  61).  The  ethyl  ester, 
b.  p.  110— 112°/6  mm.,  d  0-976,  [a]u  —2-03,  obtained 
by  esterification  with  hydrogen  chloride,  on  reduction 
with  sodium  and  alcohol  is  converted  into  camphane¬ 
carbinol,  m.  p.  88—89°,  [a],  —25°.  The  latter  is  also 
obtained,  but  in  only  0-5%  yield,  by  tho  action  of 


trioxymcthylenc  on  magnesium  bornyl  chloride,  and 
hydrolysis  of  the  hydrogen  phthalate,  m.  p.  157—159°, 
[ot]j  —11-98°.  On  further  oxidation  with  alkaline 
permanganate  camphanecarboxylie  acid  gives  small 
amounts  of  camphor.  R.  Brightman. 


Crystalline  complexes  obtained  from  bornyl 
and  isobornyl  acetates.  G.  Brus  and  J.  Vebra 
(Compt.  rend.,  1930,  191,  667 — 669). — Crystalline 
additive  compounds  (1  :  1)  aro  formed  when  bornyl  or 
isobornyl  acetate  is  treated  with  phosphoric  acid, 
arsenic  acid,  phosphorus  pcntachloride,  antimony  tri¬ 
chloride,  bismuth  trichloride,  stannic  chloride,  or  zinc 
chloride.  Pyrophosphoric  acid  and  isobornyl  acetate 
afford  a  complex  containing  2  mols.  of  the  ester.  The 
compounds  are  decomposed  by  water  regenerating 
the  original  ester.  The  additive  compounds  from  iso¬ 
bornyl  acetate  and  phosphoric  acid  and  antimony  tri¬ 
chloride  have  in.  p.  64 — 66°  and  72 — 73°,  respectively. 

H.  Burton.* 

Action  of  organic  acids  on  d-pinene.  M. 
DELfcpiNE,  J.  Reesman.  and  E.  Suau  (Bull.  Soc.  chim., 
1930,  [iv],  47,  960— 9S6;  cf.  A.,  1924,  i,  1084,  1088; 
1926,  841). — A  sample  of  d-pinene,  [a]u  -[-48-3°,  with 
salicylie  acid  at  130 — 135°  yields. 44%  of  esters,  [a]D 
+25-4°,  hydrolysed  to  a  mixture  of  borneols,  m.  p. 
203 — 204°,  and  some  liquid  alcohols  (giving  a  liquid 
camphor,  [a]D  +45-7°  and  3-fenchoncoxime,  m.  p.  122°, 
[a]0  -{-112°),  together  with  inactive  hydrocarbons, 
b.  p.  157 — 186°,  containing  dipenteno  and  terpinolene. 
With  small  proportions  of  acid  less  rncemisation  of  tho 
borneols  and  hydrocarbons  occurs,  but  bornyl,  iso¬ 
bornyl,  and  fenchvl  salicylates  are  formed  in  all  cases. 
Similarly,  oxalic  acid  at  140°  in  tetrachlorocthane 
yields  a  mixture  of  neutral  bornyl,  isobornyl,  and 
fenchyl  oxalates,  the  mixture  of  borneols  obtained  on 
hydrolysis  having  [a]D  +32-3 — 31-2°,  and  containing 
6 — 9%  of  isoborneol.  Separation  of  the  hydrocarbons 
in  presence  of  tetrachlorocthane  was  difficult,  but  the 
presence  of  camphcne  and  of  a  very  active  limoneno 
was  established:  the  recovered  hydrocarbons  when 
heated  with  oxalic  acid  gave  further  amounts  of  bornyl 
esters.  With  o-benzoylbenzoic  acid  at  140°  about  70% 
of  crude  esters,  d  1-2,  [<x]D  +24-7°,  are  obtained,  giving 
on  hydrolysis  about  80%  of  borneols,  [a]D  +32-25°, 
containing  4%  of  isoborneol  and  20%  of  fenchyl 
alcohol.  The  hydrocarbon  fraction  contained  cam- 
phene  and  limonene. 

Chloroacetic  acid  reacts  very  slowly  with  pinene 
below  100° ;  at  140 — 142°  it  affords  84%  of  esters,  [a]D 
+8-2°,  containing  about  30%  of  fenchyl  chloroacctato, 
and  a  hydrocarbon  fraction  containing  5%  of  fencheno, 
b.  p.  49 — 50°/15  mm.,  »|J  1-4616,  2%  of  pinene, 
17%  of  camphene,63%  of  limonene  and  dipentene,  and 
13%  of  terpinolene.  Since  the  fenchene  yields  an  iso- 
fenchyl  acetate,  n„  1-4596,  and  the  alcohol  obtained  on 


hydrolysis  yields 


on  oxidation  an  isofenchone  (semi- 
carbazone,  m.  p.  222°),  and  then 
i.sofenchocamphoric  acid,  the  bridged 
structure  (I)  is  suggested  for  tho 
fenchene.  With  dichloroaeetic  acid 
at  the  ordinary  temperature  63% 
esterification  is  effected  in  15  min. ; 
at  90°  90%  of  bornyl,  isobornyl, 


and  fenchyl  dichloroacetates  are  obtained,  about 
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half  of  the  esters  decomposing  on  distillation  at 
15  mm.  The  borneols  obtained  on  hydrolysis  are  very 
active  and  contain  10 — 12%  of  isoborneol.  The 
hydrocarbon  fraction  contains  limonene  and  a-terp- 
inene,  but  not  dipentene.  The  yield  of  alcohols 
obtained  from  a-pinene  in  the  five  cases  is  :  salicylic 
acid,  25-3% ;  oxalic  acid,  26-0%,  o-benzoylbenzoic, 
21-0%,  chloroacetic,  16-0%  and  dichloroacetic  acid, 
20%.  Austerweil’s  results  with  benzoic  acid  (A., 
1927,  1082)  arc  in  agreement  with  these  results,  since 
the  Z-pinenc,  [«]„  — 45-3°,  used  by  him  is  not  optically 
pure  and  the  borneol  obtained,  [a],,  —25-92°  (alcohol), 
—26-6°  (toluene),  contains  nearly  6%  of  isoborneol 
calculated  by  Haller’s  method.  It.  Brightman. 

[Auto-oxidation  of  cedrene.]  A.  Blumann 
(Bcr.,  1930,  63,  [5],  2680;  cf.  A.,  1929,  1076).— Tlie 
specific  rotation  of  the  unsaturated  sesquiterpene  is 
incorrectly  recorded  as  —125°.  The  hydrocarbon 
appears  to  be  dextrorotatory,  but  has  not  been 
obtained  homogeneous.  H.  Wren. 

Diterpenes  kaurene  and  mirene.  J.  R.  Hosk- 
ing  (Rec.  trav.  chim.,  1930,  49,  1036 — 1039;  cf. 
B.,  1928,  426,  691). — Kaurene  is  catalytically  hydro¬ 
genated  (platinum-black  in  ethyl  acetate,  or  platinum 
oxide  in  acetic  acid)  to  dihydrokaurene,  m.  p. 

86—87°,  d\c"  0-9282,  (Z™,,  0-9330,  ?C  1-4912.  The 
molecular  refraction  (85-2)  agrees  with  that  calculated 
for  C20H34  with  one  double  linking  (85-76).  Prom 
mirene,  by  the  same  methods,  is  obtained  dihydro- 
mirene,  C20HM,  m.  p.  73 — 74°.  Neither  of  these 
hydrocarbons  gives  a  coloration  with  tetranitro- 
methane.  When  kaurene  is  dehydrogenated  with 
selenium,  pimanthrene  (dimethylphenanthrene)  is 
obtained  in  50%  yield.  It  is  concluded  that  both 
diterpenes  are  tetracyclic,  with  one  double  linking,  and 
that  one  of  the  phenanthreno  rings  is  a  bridged  ring. 

J.  D.  A.  Johnson. 

Nitration  of  furfur  aldehyde.  H.  Gilman  and 
G.  P.  Wright  (J.  Amer.  Chem.  Soc.,  1930,  52,  4165 — 
4166). — Nitration  of  furfuraldehyde  by  the  method 
previously  described  for  its  diacetate  (this  vol.,  1045) 
gives  33%  of  the  theoretical  amount  of  pure  5-nitro- 
furfurylideno  diacetate.  H.  Burton. 

Product  of  oxidation  of  phloretin.  Synthesis 
of  7-hydroxy-3-benzyl-2-methyl-l  :  4-benzopyr- 
one.  J.  Shinoda  and  T.  Sato  (J.  Pharm.  Soc. 
Japan,  1930,  50,  265 — 270). — 5  :  7-Diacetoxy-3-p- 
acetoxybenzyl-2-methyl-l :  4-benzopyrone,  m.  p.  170 — 
171°,  when  treated  with  hydrogen  iodide  gave  5  :  7-di- 
inethoxy-3-p-methoxybenzyl-2-mcthyl-l :  4-benzopyr¬ 
one,  m.  p,  163 — 166°,  corresponding  with  Ciamician 
and  Silber’s  methyl  coumarin  derivative  (cf.  A., 
1894,  i,  471 ;  1895,  i,  538).  This,  when  heated  with 
alcoholic  alkali,  gave  a  compound,  m.  p.  110°,  which 
did  not  depress  the  m.  p.  of  2'-hydroxy-4 6' :  4-tri- 
methoxyhydrochalkone  (oxime,  m.  p.  206 — 207°),  of 
which  the  acetyl  derivative  did  not  afford  5  : 7-di- 
methoxy-p-4-methoxyphenylvinylcoumarin.  The  re¬ 
sults  support  the  view  that  the  oxidation  product  of 
phloretin  is  of  the  y-pyrone  rather  than  of  the  cou¬ 
marin  type.  Chemical  Abstracts. 

Condensation  of  aldehydes  and  phenols.  IV. 
o  -  Chlorobenzvlidenedi  -  p-  naphthol  [o  -  chloro  - 


phenyldi  -2-  hydroxy  -a-  naphthylmethane].  0. 
Dischendorfer  (Monatsh.,  1930,  56,  261—271).— 
o-Chlorobenzaldehyde  and  p-naphthol  condense  in 
presence  of  acetic  and  hydrochloric  acids  to  give  a 
mixture  of  o-chlorophenyldi-2-hydroxy-a-7iaphthylmeth- 
ane,  m.  p.  184 — 185°  ( monosodium  salt ;  diacetate,  m.p. 
193 — 199°;  dibenzoate. ,  m.  p.  241 — 242°;  monomethyl 
ether,  m.  p.  192 — 193°),  and  ms-o-chlorophenyldi- 
naphthopyran  {9-o-chlorophenyl- 1  :  2  :  7  :  8-dibenzo- 
xanthen),  m.  p.  221°.  The  last-named  compound  is 
also  produced  when  the  methane  is  heated  with  acetic 
acid  containing  a  little  sulphuric  acid  or  when  the 
initial  condensation  is  carried  out  in  presence  of  acetic 
and  sulphuric  acids.  Oxidation  of  the  methane  with 
aqueous  alcoholic  sodium  hypobromite  affords  dt- 
hydro-o-chlorobcnzylidenedi-$-naphthol,  m.  p.  258°, 
whilst  oxidation  of  the  pyi-an  with  manganese  dioxide 
and  hydrochloric  acid  in  acetic  acid  and  treatment  of 
the  resulting  solution  with  ferric  chloride  gives  ms-o- 
chlorophenyldinaphthopyrylium  chloride  ferrickloride, 
m.  p.  215°.  This  is  decomposed  by  aqueous  acetone 
to  ms-o-chlorophenyldinaphthopyranol  (9-o-cldoro- 
■  phenyl- 1  :  2  :  7  :  S-dibenzoxa?ithhydrol),  m.  p.  221°  (de- 
comp.)  after  darkening  at  about  210°  [chloride  mercuri- 
chloride,  m.  p.  261 — 262°  (decomp.)  after  sintering  and 
darkening  at  253 — 254°;  perbromide,  C27II1GOClBrs, 
m.  p.  189 — 191°  (decomp.)  after  sintering  and  darken¬ 
ing  at  about  160°;  perchlorate ,  m.  p.  293—294° 
(decomp.)  after  sintering  at  250°  and  darkening  at 
270° ;  ethyl  ether,  m.  p.  236°  (decomp.),  prepared  by 
the  action  of  alcohol  on  the  above  ferrichloride; 
methyl  ether,  m.  p.  242°  (decomp.)  after  darkening  at 
225°  and  sintering  at  238°].  Nitration  of  the  above 
pyran  with  nitric  acid  (d  1-41)  at  100°  (bath)  gives  a 
dinitro-ms-o-cMorophenyldinaphthopi/ranol,  m.  p.  290° 
(decomp.)  after  darkening  and  sintering  at  272°. 

H.  Burton. 

Constitution  of  cetraric  acid.  G.  Roller 
and  E.  Handler  (Monatsh.,  1930,  56,  234 — 238; 
cf.  A.,  1929,  1459). — Reductive  fission  of  cetraric  acid 
by  zinc  dust  and  dilute  sodium  hydroxide  (cf.  Simon, 
A.,  1903,  i,  98;  1906,  i,  961)  at  100°  (bath)  gives 
impure  3 : 5-dihydroxy-p-tolualdehyde,  as  does  capraric 
acid  (this  vol.,  1590).  This  aldehyde  is  also  identical 
with  atranol  (Pfau,  A.,  1926,  836).  H.  Burton. 

Syntheses  in  the  thiophen  series  using  stannic 
chloride.  J.  L.  Gold  fare  (J.  Russ.  Phys.  Chem. 
Soc.,  1930,  62,  1073 — 1082). — The  preparation  of  a 
number  of  thiophen  derivatives  is  described  (cf. 
Stadnikov  and  Goldfarb,  A.,  1929,  74).  In  addition  to 
the  above,  ace.tyldibenzhydrylthiophen,  m.  p.  152°,  is 
described.  R.  Truszkowski. 

l-Thio-4-pyrone  and  derivatives.  F.  Arndt 
and  N.  Bekir  (Ber.,  1930,  63,  [J3],  2393—2397).- 
Penthianone  (cf.  Bennett  and  Scorah,  A.,  1927,  228)  is 
dehydrogenated  by  phosphorus  pentachloride  in 
CH'CH  a 

presence  of  benzene  to  l-tliioA-pyrone,  ■ 

m.  p.  110°  {hydrochloride,  m.  p.  about  135°;  additive 
compound,  m.  p.  189°,  with  mercuric  chloride;  ferro- 
cyanide).  Whereas  penthianone  is  readily  oxidised 
by  hydrogen  peroxide  in  presence  of  glacial  acetic  acid 
to  the  corresponding  svlphone,  m.  p.  171 — 172°, 
l-thid-4-pyrone  is  much  more  resistant;  its  sulpkone, 
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m.  p.  174°,  is  obtained  by  the  action  of  boiling  pyridine 
on  3 : 5-dibromopenthianonesulphone,  m.  p.  220° 
(decomp.),  prepared  by  brominating  penthianonc- 
sulphonc  in  glacial  acetic  acid.  Ethyl  2  :  G-dithiol- 
l-thio-4-pyrone-3  :  5-dicarboxylate  (cf.  Apitzsch,  A., 
1909,  i,  48)  is  converted  into  the  corresponding  di¬ 
methyl  ether,  which  is  hydrolysed  by  boiling  hydro¬ 
chloric  acid  to  2  :  6-dimcthylthiol-l-thio-4-pyrone- 
3  : 5-dicarboxylic  acid,  m.  p.  243 — 245°  (dccomp.) 

( pyridine  salt).  The  acid  loses  carbon  dioxide  at 
245°  with  formation  of  2  :  6-dimethylthiol- l-thio-4- 
pyronc,  in.  p.  130 — 131°,  which  is  readily  oxidised  by 
hydrogen  peroxide  to  the  disvlphone,  C7H805S3,  m.  p. 
270°.  Treatment  of  the  thiopyronc  with  phosphorus 
pcntasulphide  in  boiling  benzene  gives  2  :  0 -dimethyl- 
(hioUlithiopyrone,  C7H8S4,  m.  p.  121°. 

[With  C.  Martius.] — Methyl  (3-chlorobutvrate  is 
smoothly  transformed  into  methyl  2 : 6-dimethyl- 
pentkianone-3-carboxylale,  m.  p.  86°,  converted  by 
water  at  175°  or  210 — 220°  into  2  :  6-dimethylpenthian- 
one,  m.  p.  38-5°,  or  its  liquid  stcrcoisomeride.  Either 
of  these  substances  is  dehydrogenated  by  chlorine  or 
sulphury!  chloride  to  'i-chloro-2  : 6-dimethyl-l-thio- 
pyrorte,  m.  p.  90°;  dehydrogenation  with  phosphorus 
!  pentachloride  yields  a  dark  blue  product. 

]  '  H.  Wren. 

j  Preparation  of  thioindigo  dyes.  I.  Syntheses 
j  in  the  naphthalene  series.  K.  Dziewonski,  C. 

|  Baraniecki,  and  L.  Sternbach  (Bull.  Acad.  Polo- 
|  naiso,  1930,  A,  198 — 202). — When  a-naphthyl  methyl 
j  ketone  (3  parts)  is  heated  with  sulphur  (1  part)  at 
I  230 — 200°,  1  :  2-naphththioindigotin, 

(Clt)Hc<g^>C:)2,  m.  p.  (sealed  tube)  411^12°  after 

subliming  at  390°  (cf.  Friedliinder  and  Voroshzov,  A., 
1912,  i,  293),  is  obtained  in  50%  of  the  theoretical 
amount  of  the  ketone  used.  This  is  reduced  by  zinc 
dust  and  acetic  anhydride  to  the  diacetyl  derivative, 
m.  p.  27S°  (dccomp.),  of  the  corresponding  leuco- 
compound,  which  when  heated  with  50%  potassium 
hydroxide  solution  for  a  long  time  regenerates  the  dye. 

2  :  1  -Naphththioindigotin,  (G10H6<[q^>C!)2,  m.  p. 

(sealed  tube)  415 — 416°  after  subliming  at  403°  (cf. 
foe.  cit.),  obtained  in  40%  yield  from  (1-naphthyl  methyl 
ketone  and  sulphur  at  230°,  is  reduced  by  zinc  dust, 
acetic  acid,  and  acetic  anhydride  to  the  diacetyl 
derivative,  m.  p.  318 — 319°  (decomp.),  of  the  corre¬ 
sponding  feaco-compound.  The  above  thioindigotins 
dye  cotton  (from  an  alkaline  vat)  brownish-red  and 
violet-brown,  respectively.  H.  Burton. 

By-product  from  action  of  sulphuric  acid  on 
m-nitro-p-cresol.  I.  J.  Rinkes  (Rec.  trav.  chim., 
1930,  49,  1002— 1006).— The  by-product  (m.  p. 
207°)  obtained  by  Pauly,  Gilmour,  and  Will  (A.,  1914, 
i,  485)  is  shown  to  be  2-keto-4-mcthyl-5-carboxy- 
methylene-A3-pyrroline,  ^qJ^jj^>C!CH,C02H,  since 
its  amide,  m.  p.  214°,  was  converted  by  sodium  hypo¬ 
chlorite  in  methyl  alcohol  into  the  carbamate,  in.  p. 
187—188°,  which  on  hydrolysis  gave  an  aldehydic 
substance.  Further  evidence  is  afforded  by  the  by¬ 


product  yielding  citraconimide  and  oxalic  acid  when 
oxidised  with  acid  dichromate. 

J.  D.  A.  Johnson. 

Piperidine  derivatives.  X.  Piperidylpbenyl- 
carbinols  [a-hydroxybenzylpiperidines].  K.  E. 
Crook  and  S.  M.  McElvain  (J.  Amer.  Chem.  Soc., 
1930,  52,  4006 — 4011). — Benzyl  chloride  and  pyridine 
react  in  presence  of  a  small  amount  of  copper  powder, 
first  at  70 — 115°,  and  then  at  240 — 245°,  forming  a 
mixture  of  2-  and  4-benzylpyridines  (cf.  Tschit- 
schibabin,  A.,  1901,  i,  484;  La  Forge,  A.,  1928,  1260). 
Reduction  of  2-benzoylpyridine,  b.  p.  170 — 172°/10 
mm.  ( hydrochloride ,  m.  p.  126 — 128°),  with  hydrogen  in 
presence  of  a  platinum  oxide-platinum-black  catalyst 
and  an  excess  of  hydrochloric  acid  gives  a  mixture  of 
3  parts  of  a  2-a-hydroxybenzylpiperidine,  m.  p.  141 — 
142°  ( hydrochloride ,  m.  p.  200 — 202°),  and  1  part  of  a 
diastercoisomcride,  m.  p.  171 — 173° ;  the  former  is  con¬ 
verted  into  the  latter  when  it  is  heated  with  25  %  hydro¬ 
chloric  acid  at  100°  for  2  days.  Similar  reduction  of  3- 
and  i-benzoylpyridine  hydrochlorides,  m.  p.  160 — 162° 
and  195 — 197°,  respectively,  in  aqueous  solution 
affords  3-  and  4-a-hydroxybenzylpiperidine  hydro¬ 
chlorides,  m.  p.  190 — 192°  and  191 — 193°,  respectively. 
i-’x-Hydroxybenzylpiperidine  has  m.  p.  166 — 167°.  The 
above  carbinols  possess  pharmacological  properties 
similar  to  those  of  ephedrine.  H.  Burton. 

Local  ansesthetics  derived  from  quinoline  and 
isoquinoline.  C.  F.  Bailey  and  S.  M.  McElvain 
(J.  Amer.  Chem.  Soc.,  1930,  52,  4013 — 1017). — The 
following  quinolinoaUcyl  benzoate  hydrochlorides  are  pre¬ 
pared  from  p-chloroethyl  and  y-eh'loropropyl  benzoates 
and  the  requisite  secondary  amine  :  [3-1:2:  3  -A-tetra- 
hydroquinolinoethyl,  m.  p~  129 — 131°;  y-1  :  2  :  3  :  4- 
ietrahydro-quinolino-  and  -isaquinolino-propyl,  m.  p. 
122 — 124°  and  188 — 189°,  respectively;  [3-cis-  and 
-tram-decahydroquinolinoethyl,  m.  p.  159 — 160°  and 
155 — 157°,  respectively,  and  y-cis-  and  -trans-deca- 
hydroqitinolinopropyl,  m.  p.  155 — 156-5°  and  171 — 
173°,  respectively.  Pharmacological  data  are  given 
for  these  compounds. 

Details  are  given  for  the  isolation  of  cts-dccahydro- 
quinoline  from  the  cis-frans-mixture  obtained  by  the 
complete  reduction  of  quinoline  in  presence  of  a 
nickel  catalyst  at  200°/150 — 200  atm.  (cf.  Hiickel  and 
Stepf,  A.,  1927,  572).  H.  Burton. 

Indoles.  I.  5 : 6-Dimethoxy-2-methylindole, 
F.  Lions  (J.  Proc.  Roy.  Soc.  N.S.  Wales,  1929,  63, 
168 — 171). — The  dibromide  of  5-nitro-4-allylvcratrole 
has  in.  p.  111°,  whilst  that  of  5-acctamido-4-allyl- 
veratrole  has  m.  p.  160 — 161°.  The  second  is  con¬ 
verted  by  boiling  20%  alcoholic  potassium  hydroxide 
into  5  :  6-dimethoxy-2-methylindolc,  m.  p.  91°. 

T.  H.  Morton. 

.V-Substituted  oxindoles  and  isatins.  R. 
StollS  [with  R.  Bergdoll,  M.  Luther,  A.  Auer- 
hahn,  and  W.  Wacker]  (J.  pr.  Chem.,  1930,  [ii],  128. 
1 — 43). — Experimental  details  of  work,  a  preliminary 
account  of  which  has  already  been  published  (A.,  1923.. 
i,  1125),  are  given.  The  following  compounds  and 
physical  data  appear  to  be  new:  7 -viethyloxindole , 
m.  p.  200°  ;  bischloroacetyl-m-phenyle.ncdiamide,  m.  p. 
212° ;  bromoacetyl-ti -naphthylam ids,  m.  p.  134° ;  eliloro- 
acetyl-,  m.  p.  218°,  and  trichloroacetyl-,  m.  p.  234°, 
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-a-aminoanthraquinone  (the  last  four  compounds 
could  not  be  cyclised  to  oxindole  derivatives).  From 
1-mcthyloxindole  are  obtained  its  3-i.sonitroso-,  m.  p. 
189°  (lit.  m.  p.  180 — 183°);  3-benzylidene-,  m.  p.  71°; 
5 -bromo-,  m.  p.  133°  (wonitroso-derivative,  m.  p.  225°) ; 
3-p-dimethylaminobenzylidene-,  m.  p.  212° ;  5  :  7 -di- 
bromo-,  m.  p.  200°  (p-dimethylaminobenzylidene  deriv¬ 
ative,  m.  p.  20S°) ;  3  :  3-dichloro-,  m.  p.  149° ;  3  : 3- 
dichloro-5-bromo-,  m.  p.  155°,  and  3 : 3 '-dichloro- 
5 : 1-dibromo-,  m.  p.  182°,  -derivatives.  1-Ethyl- 
oxindolo  is  converted  by  nitrosodimethylaniline  and 
sodium  ethoxide  into  l-ethylisatin-3-p-dimethylamino- 
anil,  m.  p.  175°.  Bromine  (1  mol.)  in  carbon  tetra¬ 
chloride  at  0°  converts  1-ethyloxindole  into  its 
unstable  1  : 1-dibromide,  m.  p.  94°,  but  with  2  mols.  of 
bromine  in  warm  solution  the  2  :  2-dibromo-derivative, 
m.  p.  95°,  is  obtained.  With  aqueous  bromine  the 
product  is  5-bromo-l-ethyloxmdole,  m.  p.  108°,  +:tC6HG 
m.  p.  96°,  converted  by  nitrosodimethylaniline  into 
5-bromo-l-ethylisatin-3-'p-dimethylaminoaml,  m.  p. 
174°.  Prolonged  treatment  with  3  mols.  of  bromine 
in  carbon  tetrachloride  at  the  ordinary  temperature 
converts  1-ethyloxindole  into  its  3:3: 5-tribromo- 
derivative,  m.  p.  144°.  Hydrolysis  of  1-phenyl- 
oxindole  affords  o -anilinophenylacelic  acid,  m.  p.  109°, 
which  could  not  be  readily  reconverted  into  the 
oxindole.  1-Phenyloxindole  is  converted  into  its 
5-,  m.  p.  102°,  1-,  m.  p.  98°,  3:5 -di-,  m.  p.  162° 
(decomp.),  3  :  3 -di-,  m.  p.  131°,  3:3:  5 -tri-,  m.  p. 
16S°,  and  3:3:5: 7 -leira-,  m.  p.  172°,  -bromo- 
derivatives.  From  the  base  and  the  appropriate 
ohloroacetj-1  chloride  are  obtained  dichloroacet- 
diphcnylamide,  m.  p.  79°,  and  -methylanilide,  m.  p. 
69°,  and  Irichloroacetdiphenylamide,  m.  p.  86°,  the 
last-named  being  converted  into  3 : 3-dichloro-l- 
phenyloxindole,  m.  p.  117°  (not  m.  p.  100°  ;  A.,  1914, 
i,  200).  N -Methy loxanilic  acid  chloride,  anhydrous, 
m.  p.  122°  (lit.  m.  p.  130°)  ( anilide ,  m.  p.  106°),  is 
converted  into  1-methylisatin,  whilst  from  the  appro¬ 
priate  brominated  3  :  3-dichloro- 1-methyloxindole 
are  obtained  5-bromo-  and  5  :  7-dibromo-,  m.  p.  175° 
(lit.  m.  p.  171°,  indefinite),  -1-mcthylisatin.  By 
similar  methods  are  obtained  :  diethyloxanilidc,  m,  p. 
93°;  elhyloxanilide,  m.  p.  116°;  d iphenyloxanilic  acid 
chloride,  m.  p.  70° ;  diphcnyloxamic  acid,  m.  p.  146° 
(lit.  m.  p.  141-5°);  1-phenylisatin,  m.  p.  138°  (lit. 
m.  p.  134°)  (3 -oxime,  m.  p.  221°);  5-bromo- 1  -phenyl - 
isatin,  m.  p.  205°;  l-p-tolyl-5-methylisatin,  m.  p.  184° 
[also  from  di-p-tolyloxamic  acid  chloride,  m.  p.  156° 
(decomp.),  and  anilide,  m.  p.  175°];  u-naphlhyl- 
phenyloxamic  acid  chloride,  m.  p.  105°  [ethyl  ester, 
m.  p.  124°  (decomp.) ;  anilide,  m.  p.  168°] ;  1-phenyl- 
6  : 1-benzoiaatin,  m.  p.  217°;  1-a -naphthylisatin,  m.  p. 
176°;  phenyl-^-naphthyloxamic  acid,  m.  p.  221° 
(decomp.)  (acid  chloride,  m.  p.  225°;  ethyl  ester,  m.  p. 
103°;  anilide,  m.  p.  219°);  1  -ani l hwnaphthalen e-2 - , 
m.  p.  236°,  and  2-anilino naphthalene-1-,  m.  p  146° 
(decomp.),  -carboxylic  acid ;  l-phenyl-4  :  5-benzoisatin, 
m.  p.  229°  (lit.  m.  p.  227°) ;  di- $-naphlhyloxamic  acid, 
m.  p.  169°  (decomp.)  [acid  chloride  converted  at  110° 
into  l-fi-naphthyl-d :  o-benzoisalin,  m.  p.  26S°  (3- 
oxime,  m.  p.  212°) ;  methyl,  m.  p.  141°,  and  ethyl,  m.  p. 
110°,  esters];  as -di-P-naphthyloxamide,  m.  p.  228° 
(decomp.).  Condensation  between  the  appropriate 
oxindole  and  isatin  derivative  affords  1-methyl-, 


m.  p.  223° ;  1  : 1' -dimethyl- ,  m.  p.  265° ;  3 -hydroxy- 
1  : 1  '-diethyl-3  :  3' -dihydro-,  m.  p.  148°  with  decomp, 
to  1:1  '-diethyl-,  m.  p.  175°  :  5  :  5' -dibromo-1 :1' -di¬ 
ethyl-,  m.  p.  274°;  3-hydroxy-l  :  l'diphenyl-3  : 3'- 
dihydro-,  m.  p.  172°  with  decomp,  to  1  :  V -diphenyl -, 
m.  p.  314°;  and  5  :  5' -dibromo-1  : 1' -diphenyl-,  not 
melting  at  360°,  -isoindigotin.  The  following  con¬ 
densation  products  are  described  :  1-phenylisatin  with 
1-hydroxythionaphthen, 

np1<coH4>c:c<s->c°h^  m-  p- 2370 ;  i-efty1- 


oxindolc  with  phthalic  anhydride, 
NEt<^<>C:C<Q^>CO,  m.  p.  208°  (previous 


sintering) ;  and  the  similar  product  from  1-phenyl- 
oxindole,  m.  p.  246°  (free  phthalic  acid  derivative, 
m.  p.  171°  with  reconversion  into  the  anhydride 
compound).  7 -Bromo-,  m.  p.  278°  (decomp.);  5:6- 
benzo-,  m.  p.  286°  (decomp.) ;  7  :  8-benzo-,  m.  p.  276° 
(decomp.);  and  1:2:7:  8-dibenzo-,  m.  p.  232°  (de¬ 
comp.),  -acridine-9-carboxylic  acid,  are  described. 

J.  W.  Baker. 


Mercuri-iodides  of  pyridine.  V.  V.  Zapolski 
(U.S.S.R.  State  Inst.  Tobacco  Inv.,  1930,  Bull.  69, 
87 — 98). — The  following  compounds  are  described  : 
C5H5N,HI,HgI2,  m.  p.  144—145°;  2C5H5N,HgI„ 
m.  p.  103°  (decomp.) ;  2CrH5N,2HI,HgL, ; 
3C,H5N,HI,2HgI,.  m.  p.  81— S2° ; 

3C5H5N,2HI,Hgi;,  m.  p.  117°;  3C5H5N,2HI,2HgI2, 
m.  p.  87—88°;  2C5HsN,2HI,5HgI2,  decomp,  about 
100°  (cf.  B.,  1930,  120).  Elementary  analysis  by 
combustion  with  cupric  oxide  gives  low  results  with 
these  compounds.  Various  other  similar  compounds 
have  been  prepared,  but  their  composition  has  not  yet- 
been  determined.  T.  H.  Pope. 


Synthesis  of  2-hydroxyquinolines.  A.  E. 
Tschttschtbabin  and  A.  I.  Kursanova  (J.  Russ. 
Phys.  Chem.  Soc.,  1930,  62,  1211— 1216).— The 
following  hydroxyquinolines  are  obtained  by  the  action 
on  the  corresponding  quinolines  of  anhydrous  potass¬ 
ium  hydroxide  at  225 — 275°  :  2-hydroxy -8-methyl- 
(m.  p.  219 — 220°)  and  2-hydroxy-G-methyl-quinoline 
(m..  p.  232 — 233")  from  0-  and  p-toluquinoline,  hydr¬ 
oxy -%-  and  -(i-naphthoquinoline,  m.  p.  252 — 253°  and 
285 — 286°,  from  a-  and  (3-naphthoquinoline,  and 
hydroxyisoquinoline,  m.  p.  209 — 210°,  from  iso- 
quinoline.  2-Hvdroxy-8-methyIquinoline  is  oxidised 
by  permanganate  to  oxalyl-o-methylanthranilic  acid, 
m.  p.  231°,  whilst  the  6-methyl  compound  gives  the 
corresponding  p -methyl  acid,  m.  p.  186 — 187°,  together 
with  5-methylisatin.  R.  Trhszkowski. 

Preparation  of  benzeneazo-derivatives  of  8- 
hydroxyquinoline.  K.  Matshmhra  (J.  Amer. 
Chem.  Soc.,  1930,  52,  4164r-4165;  cf.  Fox,  J.C.S., 
1910,  97,  1337). — Alkaline  coupling  of  8-hydroxy- 
quinoline  and  benzenediazonium  chloride  in  very 
dilute  solution  gives  5-benzeneazo-8-hydroxyquinoline, 
m.  p.  187°  [hydrochloride  (  +  1-5H20),  m.  p.  227° 
(decomp.)],  also  obtained  when  coupling  is  carried  out 
in  presence  of  acetic  acid.  When  alkaline  coupling  is 
effected  in  presence  of  a  minimal  amount  of  water, 
5  :  T-dibenzeneazo-8-hydroxyquinoline.  m.  p.  205 — 206°, 
is  produced.  H.  Burton. 
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Trimethoxyquinoline  derivatives.  F.  Lions 
(J.  Proc.  Roy.  Soc.  N.S.  Wales,  1929,  63,  159 — 167). — 
Nitration  of  ethyl  gallate  trimethyl  ether  by  the  method 
of  Hamburg  (A.,  1899,  i,  364)  yields  the  corresponding 

2-nitro-derivative,  from  which  the  free  acid  is  obtained 
by  alkaline  hydrolysis.  Reduction  by  ferrous  sul¬ 
phate  and  ammonia  affords  3  :  4":  5 -trimelhoxy- 
anthranilic  acid,  m.  p.  140°,  which,  when  heated  in 
glycerol  at  150 — 200°,  gives  carbon  dioxide  and 
2:3:  4-trimethoxyanilinc,  b.  p.  147— 148°/15  mm. 
(acetyl  derivative,  m.  p.  90°).  The  condensation  of 
2:3:4-  or  3:4: 5-trimethoxyaniline  with  acetyl- 
acetone  at  100°  affords  P-(2  :  3  :  4-trimethoxyanilino)-, 
m.  p.  70°,  b.  p.  206 — 208°/14  mm.,  or  (5-(3 : 4  : 5 -tri- 
methoxyanilino)-propenyl  methyl  ketone,  m.  p.  101°, 
respectively.  These  ketones  are  quantitatively  con¬ 
verted  by  the  concentrated  sulphuric  acid  method  into 
6:7:  S -trimethoxy-,  m.  p.  59-5°,  b.  p.  198 — 200°/12 
mm.,  and  5:6:  7 -trimethoxy-2  :  4-dimethylquinoline, 
m.  p.  59°,  respectively.  Reduction  with  sodium  and 
boiling  ethyl  alcohol  affords  6:7:  8- trimethoxy b.  p. 
173 — 175711  mm.  (benzoyl  and  acetyl  derivatives),  and 
5:6: 1  -trimethoxy -2  :  4-dimethyl-l  :  2  :  3  :  4 -tetrahydro- 
quinoline,  m.  p.  89°,  b.  p.  211 — 214°/13  mm.  (acetyl 
derivative,  m.  p.  137°,  and  nitrosoamine). 

T.  H.  Morton. 

Quinoline  derivatives.  VII.  Quinic  acid.  H. 
John  [with  E.  Andraschko]  (Ber.,  1930,  63,  [J3], 
2657 — 2661). — The  yields  of  6-methoxyquinoline-4- 
carboxylic  acid  obtained  by  the  oxidation  of  con- 
chinine  by  chromic  acid  in  aqueous  sulphuric  acid  do 
not  exceed  42%  of  the  theoretical.  Addition  of  iron, 
as  ferrous  sulphate,  increases  the  yield  to  55%, 
whereas  cobalt,  nickel,  and  vanadium  are  without 
action.  Manganese,  added  as  manganese  dioxide  or 
sulphate  or  as  potassium  permanganate  in  concen¬ 
tration  of  01  mol.  per  litre  of  metal,  gives  as  an 
average  a  75%  yield  of  very  pure  acid.  To  obtain  the 
maximal  yield  of  75%  it  is  requisite  that  the  weight 
of  chromic  acid  used  should  be  at  least  twice  that  of 
the  conchinine.  The  most  favourable  concentration 
of  sulphuric  acid  is  8%.  Replacement  of  manganese 
by  magnesium,  aluminium,  copper,  cerium,  silver,  and 
lead  does  not  increase  the  yield  to  above  48%  whereas 
mercury  depresses  it  to  28%.  Chlorine,  arsenic,  and 
kieselguhr  are  not  suitable.  H.  Wren. 

Derivatives  of  2-hydroxy-4-methyl,  -4 : 6-, 
-4  :  7-,  and  -4  :  8-dimethylquinolines.  I.  E. 
Balaban  (J.C.S.,  1930,  2346 — 2354).— Nitration  of 
2-hydroxy-4-methylquinoline  affords  the  6-m7ro-deriv- 
ative,  m.  p.  340°  (decomp.)  (also  obtained  by  dehydr¬ 
ation  of  p-nitroacetoacetanilide),  converted  through 
the  amine,  m.  p.  315°  (hydrochloride,  m.  p.  above  310°  ; 
acetyl  derivative,  m.  p.  314°),  by  the  usual  method 
into  2  -  hydroxi/-4-methylquinoline-6-arsinic  acid 
(+1H20),  m.  p.‘ above  320°.  6-Nitro-2-hydroxy-4- 
methylquinolino  is  converted  into  2-chloro-6-nitro-4- 
methylquinoline,  m.  p.  207°,  bv  phosphorus  penta- 
chloride,  and  by  permanganate  oxidation  into  5-nitro- 
benzoxazolone,  m.  p.  242°  (also  prepared  by  the 
nitration  of  benzoxazolone,  and  by  the  action  of 
carbonyl  chloride  on  5-nitro-2-aminophenol)  (Chel- 
micki,  A.,  1891,  52,  gives  m.  p.  241°;  cf.  Bender,  A., 
1887,  38;  Hewitt  and  King,  A.,  1926,  746,  who  give 


256°  and  255°,  respectively);  2-hydroxy-4-methyl- 
quinoline  is  similarly  oxidised  to  benzoxazolone. 

3-Nitro-2-hydroxy-4 :  6-dimethylquinoline,  m.  p. 
294°,  is  reduced  to  3-amino-2-hydroxy-4  :  6-dimethyl- 
quinoline,  m.  p.  264°  (hydrochloride,  m.  p.  240° ;  acetyl 
derivative,  m.  p.  270°),  which  fails  to  give  an  arsinic 
acid  under  the  usual  conditions ;  2-chloro-3-nitro-4  :  6- 
dimethylquinoline  has  m.  p.  157°. 

Nitration  of  2-hydroxy-4  : 7-dimethylquinoline 
yields  a  mixture  of  the  6 -nitro-,  m.  p.  ~2S0°,  and 
the  8-niiro-derivative,  m.  p.  226°,  oxidised  respect¬ 
ively  to  5-nitro-,  m.  p.  233°  (Benda  and  Sievers, 
U.S.P.  1,539,798/25;  cf.  B.,  1925,  653),  and  3-nitro- 

4-melhylbcnzoxazolone,  m.  p.  236°,  and  yielding  the 
respective  2-cWoro-compounds,  m.  p.  164°  and  156°. 
6-Amino -2-hydroxy -4  :  6 -dimethylquinoline,  m,  p.  255° 
[hydrochloride  (+H20),  m.  p.  257°  (efferv.) ;  acetyl 
derivative  (+2H20),  m.  p.  266°],  gives  with  nitrous 
acid  an  insoluble  diazoimide,  from  which  its  orient¬ 
ation,  with  that  of  the  original  nitro-compound, 
follows;  6-amino-2-hydroxy-4  :  7 -dimethylquinoline, 
decomp.  320°  ( hydrochloride ,  m.  p.  above  320° ;  acetyl 
derivative,  m.  p.  above  320°),  gives  normally  2-hydroxy- 
4 : 7-dimetkylquinoline-6-arsinic  acid,  m.  p.  above 
320°. 

&-Nitro-2-hydroxy-4  :  8- dimethylquinoline ,  m.  p.  310°, 
gives  on  oxidation  5-nitro-3-methylbenzoxazolone,  m.  p. 
249°,  and  with  phosphorus  pen'tachloride  2-chloro-6- 
nitro-4  :  S-dimethylquinoline,  m.  p.  195°;  G-amino-2- 
hydroxy-4  :  S-dimelhylquinoline,  m.  p.  28S°  (hydrochlor¬ 
ide  and  acetyl  derivative,  both  in.  p.  above  320°),  yields 
normally  2-hydroxy-4  :  S-dimethylquinoline-6-arsinic 
acid. 

Tetrahydro-derivatives  have  not  been  obtained  by 
reduction  of  any  of  the  nitro-,  amino-,  or  chloro- 
quinolines  described.  R.  Child. 

Comparison  of  the  directive  powers  of  elements 
having  consecutive  atomic  numbers.  II.  Mono¬ 
nitrations  of  2-phenylquinoline  and  its  metho- 
sulphate.  R.  J.  W.  Le  Fevre  and  F.  C.  Mathur 
(J.C.S.,  1930,  2236—2241;  cf.  this  vol.,  217).— 
2-Phenylquinoline  methosulphate,  m.  p.  142 — 143-5° 
(corresponding  methopicratc,  m.  p.  138 — 139°),  with 
nitric  acid  (d  1-5)  affords  exclusively  the  m-nitro- 
dorivative,  isolated  as  2-m-nitrophenylquinoline  metho- 
picrate,  m.  p.  181 — 182°,  and  identified  by  conversion 
into  the  methochloridc,  m.  p.  203 — 204°,  and  thermal 
decomposition  of  the  latter  to  2-m-nitrophenylquinol- 
ine,  m.  p.  123 — 124°  (Kinkelin  and  Miller,  A.,  1885, 
1144). 

2-Phenylquinoline  affords  the  last-named  (33% 
crude  yield)  and  2-p-nitrophenylquinoline,  m.  p.  129 — — 
131°  (66%  crude  yield)  (synthesised  from  p-nitro- 
cinnamaldehyde,  aniline,  and  hydrochloric  acid). 
2-o-Nitrophenylquinoline  (from  o-nitrocinnamaldehyde) 
has  m.  p.  121—123°. 

By  analogy  it  is  suggested  that  the  three  mononitro- 
derivatives  of  4-phcnylquinoline  described  by  Konigs 
and  Nef  (A.,  1S87,  599) :  a,  m.  p.  187° ;  P,  m  p.  117— 
118°;  and  y,  m.  p.  135°,  are  respectively  p-,  in-,  and 
o-.  Synthetic  experiments  on  this  point  have  been  so 
far  unsuccessful.  R.  Child. 

Skraup  reaction  with  azo-compounds.  K. 
Matsumi'Ra  (J.  Amer.  Chem.  Soc.,  1930,  52,  3974 — 
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3977). — When  a  mixture  of  4-benzeneazoresorcinol 
dimethyl  ether  (005  mol.),  glycerol  (IS  g.),  sulphuric 
acid  (18  g.),  and  arsenic  acid  (9  g.)  is  heated  at  160 — 
195°  (bath),  quinoline  and  p-phenanthroline  are 
produced;  quinoline  is  the  main  product  with  4- 
benzeneazoresorcinol.  Similarly,  azobenzene  gives 
quinoline  and  6  :  6'-diquinolyl ;  p-aminoazobenzene 
affords  quinoline  and  p-phcnanthroline ;  4-p-nitro- 
benzencazo-a-naphthol  furnishes  p-phenanthroline ; 

4- p-chlorobenzeneazophenol  yields  6-chloroquinoline ; 

5- benzeneazo-S-hydroxyquinoline  gives  quinoline  and 

a  small  amount  of  IQ-hydroxy-m-phvianlhrolinc,  m.  p. 
157 — 15S°  [sulphate,  m.  p.  273°  (decomp.);  chloro- 
platinate  ( -j-LoHjO),  m.  p.  309°;  picrate,  m.  p.  237° 
(decomp.)],  similar  to  the  2-hydroxy-m-phenanthro- 
linc  of  La  Coste  (A.,  1SS3,  811),  and  chrysoidine 
affords  quinoline  and  a  small  amount  of  a  substance, 
m.  p.  155 — 156°.  H.  Burton. 


Action  of  lithium  alkyls  on  acridine  and  other 
organo-alkaii  transformations  in  the  acridine 
series.  E.  Bergmann,  0.  Blum-Bergmann,  and 
A.  F.  von  Cirr.iSTiANi  (Annalen,  1930,  483,  SO — S9). — 
Lithium  aryls,  prepared  from  lithium  and  aryl  brom¬ 
ides  by  the  method  of  Ziegler  and  Colonius  (this  vol., 
590),  form  additive  compounds  C6H4<^gg]>C0II4 


with  acridine,  decomposed  by  water  to  5-aryl-5  : 10- 
dihydroacridines.  The  following  are  prepared :  5 
phenyl-;  5-p -anisyl-,  m.  p.  183 — 184°;  5-o -tolyl- 
m.  p.  185 — 186°;  5-m -tolyl-,  m.  p.  148 — 149°;  5-a 
naphthyl-  (-f  CaHR),  m.  p.  123°  (decomp.).  10-Phenyl 
5 :  10-dihydroacridino  has  m.  p.  123°  (lit.  119°). 
Lithium  phenyl  and  isoquinoline  afford  an  additive 
compound  which  on  hydrolysis  undergoes  oxidation 
yielding  1-phcnylisoquinoline.  1-p-Anisylisoquinoline 
(picrate,  m.  p.  191°)  is  prepared  similarly  from  lithium 
p-anisyl.  When  5 :  10-dihydroacridine  is  treated 
with  lithium  ethyl  at  65°,  and  the  product  acted  on 
by  methyl  iodide  at  65°,  lO-methyl-5  :  10 -dihydro¬ 
acridine,  m.  p.  93 — 95°  (also  prepared  by  reducing 
10-methylacridone  with  sodium  and  amyl  alcohol), 
is  produced.  Reduction  of  acridinc-5-carboxylic  acid 
(methyl  ester,  m.  p.  128 — 130°)  with  hydrogen  in 
presence  of  palladised  barium  sulphate  and  propyl 
alcohol  affords  5 :  10-dihydroacridine-5-carboxylic 
acid,  m.  p.  205°  (dccomp.)  (methyl  ester,  m.  p.  160 — 
162°),  identical  with  the  acid  described  by  Schlenk  and 
Bergmann  (A.,  1928,  1039) ;  the  difference  in  m.  p. 
is  duo  to  the  rate  of  heating.  10-Methylacridone 
behaves  as  a  normal  aromatic  ketone  towards  lithium, 
yielding  first  a  ketyl  and  then  a  dilithium  derivative, 

Li(OLi)>C G^'1 '  treatment  of  the  latter 
with  dichlorodiphenylmethane  affords  the  compound, 

^e<£eH4>C<(?pi,  •  m-  P-  242°-  H-  Barton. 


aci-Form  of  5-hydroxy-l-m-dinitrophenyl-3- 
methylpyrazole  and  its  amino-  and  thio-analo- 
gues.  C.  A.  Rojahn  and  H.  Fegeler  (Ber.,  1930, 
63,  [B],  2510 — 2519). — 5-Chloro-l-m-dinitrophenyl- 
3-methylpyrazole  is  converted  by  an  equimolecular 
amount  of  potassium  hydroxide  in  the  requisite 
alcohol  into  o-methoxy-,  5-ethoxy and  5-butoxy-l-m- 
dinitrophenyl-3-methylpyrazole,  m.  p.  182°,  112°,  and 


,  respectively.  As  by-product  in  these  cases,  or 
almost  quantitatively  if  2 
mols.  of  potassium  hydroxide 
are  used,  the  potassium  salt 
— N(:0)'0H  0{  2' :  1' :  3  :  4-4'-nt<ro6c»:o- 


:  6-3 "-metkylpijraz- 
olo  -  N2  -  hydroxy  -  N2  -  oxy- 
1:2:  5-oxdiazine  (of.  I),  not 
molten  below  359°,  is  pro¬ 
duced  (the  parent  compound 
has  m.  p.  126°) ;  it  is  some¬ 
times  accompanied  by  an  unstable  red  isomcride. 
With  aniline,  the  chloro -compound  yields  5-anilino-\- 
m-dinitrophenyl-3-methylpyrazole,  m.  p.  190°  [occasion¬ 
ally  accompanied  by  a  ( ?)  stereoisorneride,  m.  p.  156°], 
converted  by  boiling  aqueous  or  alcoholic  potassium 
hydroxide  into  the  potassium  salt  described  above  and 
reduced  by  tin  and  hydrochloric  acid  to  5-anilino- 1- 
m-diaminophenyl-3-melhylpyrazole,  m.  p.  184°  (di- 
hydrochloride,  m.  p.  242°  after  incipient  sublimation  at 
about  200°) .  Ammonia  transforms  the  chloropyrazole 
into  yellow  and  red  5-amino-l-w.-dinitrophcnyl-3- 
meth yip yr azoles,  of  which  only  the  yellow  variety,  m.p. 
204°,  can  be  isolated ;  since  it  does  not  give  a  picratc  or 
hydrochloride  and  cannot  be  acetylated  or  benzoylated 
it  probably  exists  in  the  imino-  or  nci-form.  o-p- 
Toluidino-l-m-dinitrophenyl-3-methylpyrazolc,  m.  p. 
166°,  is  described.  5-Formamido-l-m-dinitrophenyl- 
3 - mclhylpyr azole ,  m.  p.  286°,  and  o-phcnylkydrazino- 
l-m-dinitrophenyl-3-methylpyrazole,  m.  p.  216°  (de¬ 
comp.)  (also  obtained  from  the  5-hydroxypyrazole, 
m.  p.  126°,  and  phenylhydrazine  at  the  ordinary 
temperature),  have  been  prepared.  With  pyridine 
the  hydroxy-compound  affords  a  substance, 
CJ5H1305Ns,  m.  p.  226°  (decomp.).  5-Gyano-l-m- 
dinilrophenyl-3-mcthylpyrazole  has  m.  p.  109°.  The 
chloropyrazole  and  sodium  p-toluenesulphinate  in 
dilute  alcohol  yield  5-p-teluenesulphonyl-l-m-dinitro- 
phenyl-3-methylpyr azole,  m.  p.  219°,  and  is  converted 
by  potassium  hydrogen  sulphide  into  5-ethyltkiol-l-m- 
dinitro phenyl -3-methylpyrazole,  m.  p.  259°;  the  last- 
named  compound  is  accompanied  by  the  potassium 
compound  of  2'  :  1'  :  3  :  -nitrobmzo-l"  :  5"  :  5  : 6- 

3"  -  meihylpyrazolo  -  N2  -hydroxy  -  N2  -  oxy  - 1:2: 5-lhiodi- 
azine  (cf.  I),  from  which  the  hydrogen  compound,  m-  p- 
179°,  is  obtained  by  addition  of  dilute  acid. 

H.  AYken. 

Colour  reactions  of  thiolglyoxa  lines  (tbiolimin- 
azoles)  with  sodium  diazobenzene-p-sulphonate. 
G.  Hunter  (J.C.S.,  1920,  2343— 2346).— The  test 
previously  described  (A.,  1928,  316)  for  ergothioneine 
is  a  general  one  for  2-thiolglyoxalines  containing  a 
displaceable  hydrogen  or  carboxyl  group  in  position 
4  (or  5) ;  a  free  imino-hydrogen  may  also  be  necessary 
(cf.  the  conditions  postulated  by  Fargher  and  Pyaum, 
J.C.S.,  1919,  115,  217,  for  the  coupling  of  glyoxalines 
with  the  diazo-reagent).  Blocking  the  thiol  group 
renders  the  test  negative.  Thus,  positive  reactions  are 
given  by  ergothioneine,  thiolurocanic  acid,  2-thiol- 

4(5)-methylglyoxaline-5(4)-carboxylicacid,and2-thio.- 

4(5)-aminomethylglyoxaline,  whilst  the  acetic  acid 


0-NMe3  pH— XH^ 

co-6h-ch.,-c - 

1  C0,H-CH:CH-CH  —  y>c‘s'CH2’CG2H-  1 


apect- 


ORGANIC  CHEMISTRY. 


1597 


ively,  of  ergothioneine  and  of  thiolurocanic  acid  and 
2-ethylthiol-5(4)-carbethoxy-4(5)-methylglyoxaline  do 
not  respond.  The  presence  of  a  free  thiol  group  in 
position  2  inhibits  the  usual  diazo -reactions  (Pauly, 
A.,  1904,  i,  10G8 ;  Koessler  and  Hanke,  A.,  1920,  ii, 
v!  67) ;  blocking  the  thiol  group  by  replacing  the  hydro¬ 
gen  atom  by  an  alkyl  (or  presumably  by  an  aryl) 
group  restores  the  sensitivity  to  the  diazo-reagent. 

R.  Child. 

J  Stereoisomerism  of  carnosine.  V.  Ghlevitsch 
■]  (Z.  physiol.  Chem.,  1930,  191,  126).— The  optical 

form  of  the  histidine  present  in  carnosine  was  de- 
;|  termined  by  Dietrich  in  1915;  [a]j?  was  given  as 
— 38’4°  (cf.  Linneweh  and  Linneweh,  this  vol.,  1194). 

J.  H.  Biekinshaw. 

Local  anaesthetics  derived  from  piperazine. 
E.  Fourneah  and  B.  Samdahl  (Bull.  Soc.  chim., 
1930,  [iv],  47,  1003 — 1016). — Two  series  of  local 
anaesthetics,  C,H.N2(CH.)-CMcRiOH),  and 
C4H4]Sr2[CH2-CH(OH)-CH;-OR]2,  have  been  obtained 
by  the  action  of  piperazino  hydrate  (1  mol.)  on 
2  mols.  of  the  ethylene  oxides,  R<^Q^e^>0,  and 
OR'CHg'CH^^2,  respectively.  Anaesthetic  action 
is  developed  when  R=Bua  and  increases  with  the 
mol.  wt.  to  the  heptyl  derivatives,  which  have  anesthe¬ 
tic  action  on  the  cornea  of  the  rabbit  9-1  and  22-5 
times  as  great  as  that  of  cocaine,  respectively.  The 
following  are  described  :  1  :  4-bis-$-hydroxy-$-mcthyl- 
amylpiperazine,  b.  p.  171°/3  mm.  [ dihydrochloride ,  m.  p. 
220 — 221°  (decomp.) ;  picrate,  m.  p.  206°  (decomp).], 
from  <xa-methylpropylelhylene  oxide,  b.  p.  108 — 110°/ 
=  756  mm.,  obtained  bv  the  action  of  sodium  hydroxide 

on  methylchloromethylpropylcarbinol,  b.  p.  78 — S0°/30 
mm.,  from  chloroacetone  and  magnesium  propyl 
bromide ;  1  :  4  -  Ms-  $ -hydroxy- (3  -  methylhexylpiperazinc , 

m.  p.  36 — 37°,  b.  p.  188°/25  mm.  [ dihydrochloride , 
m.  p.  221 — 222°  (decomp.) ;  picrate,  m.  p.  202°  (de¬ 
comp.)],  similarly  obtained  from  methylchloromethyl- 
butylcarbinol,  b.  p.  84 — 86°/20  mm.,  through  oca- 
methylbutylethylene  oxide,  b.  p.  49 — 50°/20  mm.; 
1  :  4-bis-$-hydroxy-$%-dimcthylamylpiperazinc,  b.  p. 
181 — 183°/3  nnn.  [ dihydrochloride ,  m.  p.  221 — 222° 
(decomp. )  ';  picrate,  m.  p.  206 — 207°  (dccomp.)],  from 
methylchloromethylisobutylcarbinol,  b.  p.  65 — 95°/25 
mm.,  and  aa-metkylisobutylethylene  oxide,  b.  p.  120 — 
125°/754  mm. ;  1  :  i-bis-$-hydroxy-$e.-dimcthylhexyl- 

piperazine,  m.  p.  57 — 58°  [dihydrochloride,  m.  p.  228° 
(dccomp.) ;  picrate,  m.  p.  208—209°  (decomp.)],  from 
methylchloromethyUsoamylcarbinol,  b.  p.  78 — 118°/20 
mm.,  and  a.a.-methylisoamylethylene  oxide,  b.  p.  62 — 
64°/17  mm. ;  1  :  4-bis-$-hydroxy-P-methyl-n-octylpiper- 
azine,  m.  p.  36—38°  [dihydrochloride,  m.  p.  230° 
(decomp.) ;  picrate,  m.  p.  190—191°  (decomp.)],  from 
methylchloromethylhcxylcarbmol,  b.  p.  110 — 140°/45 
mm.,  and  a  a -melhylhexylethylene  oxide,  b.  p.  77 — 
80°/20  mm. ;  I  :  4-bis-B-hydroxy-^-methylnonylpiper- 
azine,  m.  p.  40 — 41°  [dihydrochloride,  m.  p.  228—229° 
(decomp.)].  Similarly,  1  :  4- -hydroxy -y -pro-poxy - 
propylpipcrazine,  b.  p.  209 — 211°/3-3  mm.  [dihydro¬ 
chloride,  m.  p.  223°  (after  slight  decomp,  at  213°); 
picrate,  m.  p.  172—174°  (decomp.)],  is  obtained  from 
y-propoxypropylene  a$-oxidc,  b.  p.  75 — 77°/60 

mm.,  prepared  from  a -chloro-y-propoxypropan-P-ol 


(y-propoxy-ap-chlorohydrin),  b.  p.  92 — 95°/I5  mm., 
obtained  by  condensation  of  propyl  alcohol  and 
epichlorohydrin  in  presence  of  sulphuric  acid,  <*- 
Chloro-y-butoxypropan-fi-ol,  b.  p.  122 — 124°/40  mm., 
y-butoxypropylene  rxfi-oxide,  b.  p.  79 — 80°/30  mm., 
I  :  4-bis-^-hydroxy-y-butoxypropylpiperazine,  b.  p. 
226— 228°/2-7  mm.  [dihydrochloride,  m.  p.  227°  (de¬ 
comp.  at  217°) ;  picrate ,  m.  p.  176 — 177°  (decomp.)], 
a-chloro-y-isab utoxypropa n-fi-ol,  b.  p.  100 — 102°/20 
mm.,  y-mobutoxypropylene  a^-oxide,  b.  p.  58  — 60°/20 
mm.,  1  : 4-bis-$-hydroxy-y-isobutoxypropylpiperazine, 
b.  p.  210 — 214°/3  mm.  [dihydrochloride,  m.  p.  240° 
(dccomp.  at  225°) ;  picrate,  m.  p.  177 — 179°  (decomp.)], 
y-isoamyloxypropylene  a (3-oxide,  b.  p.  78 — 82°/15  mm., 
I  :  4-bis-^-hydroxy-y-iaoa  myloxypropylpiperazinc,  m .  p . 
40 — 42°  [dihydrachloridc,  m.  p.  220°  (dccomp.) ; 
picrate,  m.  p.  186°  (decomp.)],  <x-chloro-y-hexoxy- 
propan-'i-ol,  b.  p.  140 — 160°/18  mm.,  y-hexoxy- 
propylene  afi-oxide,  b.  p.  98 — 105°/20  mm.,  1  :  4- 
bis-$-hydroxy-y-hexoxypropyl piperazine,  oil  [dihydro¬ 
chloride,  m.  p.  233°  (decomp,  at  220°) ;  picrate,  m.  p. 
181 — 184°  (dccomp.)] ;  a-chloro-y-hcptoxypropan-[i-ol, 
b.  p.  140 — 150°/1S  mm.,  y-heptoxy propylene  <x?>-oxide, 
b. p.  125 — 130718  mm.,  and  1 :4-bis-$-hydroxy-y-hept- 
oxypropylpiperazine,  an  oil  [dihydrochloride,  m.  p.  238° 
(decomp,  at  215°);  picrate,  m.  p,  180 — 181°  (de¬ 
comp.)],  are  also  described.  The  anaesthetic  power 
of  the  dihydrochloridcs  with  reference  to  cocaine  in 
the  first  series  arc  0-05,  0-79,  0'0S  (iso),  1-60,  10  0, 
9-1,  respectively,  from  propyl  to  heptyl;  and  in  the 
second  series  0  0,  0-45,  0  05  (iso),  1-74,  8-3,  22-5. 

11.  Biughtman. 

Rase  from  2  :  5-dimethylpyrazine  methiodide. 
J.  G.  Aston  (J.  Amer.  Chem.  Soc.,  1930,  52,  4172— 
4173). — A  pure  base  could  not  bo  isolated  by  treat¬ 
ment  of  2 : 5-dimethylpyrazine  methiodide  with 
alkali  (cf.  Princivalle,  this  vol.,  929) ;  a  kinetic  study 
of  the  reaction  between  the  methiodide  and  alkali 
hydroxide,  using  a  conductometric  method,  indic¬ 
ates  the  change  2^CH<gj.T®[^>CHj®+20He 

— >  [GH<CM^Sle>CH,  |.p.  Treatment  of 
l:2:2:5:5-pentamcthyl-  and  1:2:2:3:5:5:  6-hepta- 
methyl-2  :  5-dihydropyrazinium  iodides  with  aqueous 
alkali  affords  6-hydroxy- 1  :  2  :  2  :  5  :  5-pentamethyl-, 
m.  p.  110°,  and  1  :  2  :  2  :  3  :  5  :  5-hexamethyl-6- 
methylene-1  :  2  :  5  :  6-tetrahydropyrazines,  b.  p.  78°/ 
6-5  mm.,  respectively.  The  reaction  involving  the 
formation  of  the  last-named  compound  i3  similar  to 
that  whereby  6-keto-l  :  2  :  4-trimcthyl-5-methylene- 
1  :  4  :  5  :  6-tetrahydropyrazinc  is  produced  from  6- 
keto-1  :  2  :  5-trimethyl- 1  :  6-dihydropyrazine  meth¬ 
iodide  (Gastaldi  and  Princivalle,  this  vol.,  223) ;  the 
changes,  -NMelCMe*  -]-01I  ^  •Nmie-C:CH2+OH^ 
•NMe-C.'CH2  +H20 ,  probably  occur,  caused  by  re¬ 
duced  conjugation  in  the  pyrazine  ring. 

H.  Burton. 

Action  of  guanidine  and  carbamide  on  hydr- 
oxymethylene  ketones.  E.  Benary  (Ber.,  1930, 
63,  [R],  2601—2608). — The  action  of  guanidine  on 
hydroxymethylene  ketones  appears  to  lead  generally 
to  substituted  pyrimidines.  The  sodium  derivative 
of  hydroxymethyleneacetone  is  transformed  when 
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shaken  with  guanidine  nitrate  in  absolute  alcohol 
at  the  ordinary  temperature  into  2-amino-4-methyl- 
pyrimidine  (picratc,  m.  p.  235 — 236°  {decomp.)  after 
darkening),  converted  by  bromine  into  o-brom.o-2- 
amino-4-methylpyrimidine,  m.  p.  195°,  in  which  the 
bromine  atom  is  very  firmly  retained.  2-Chloro- 
acelamido-4-mcthylpyrimidine,  dccomp.  about  235° 
after  darkening  about  165°,  is  transformed  by  alcoholic 
ammonia  mainly  into  the  parent  amine.  2-Amino- 
4  :  5-dimcthylpyrimidine,  m.  p.  216 — 217°  [ chloro - 
acetyl  derivative,  m.  p.  145 — 148°  (decomp.)],  is  more 
conveniently  prepared  from  guanidine  carbonate  and 
rnethyd  a-hydroxymethylene-ethyl  ketone  in  boiling 
alcohol.  Methyl  propyl  ketone  through  the  sodium 
derivative  of  its  hydroxymethylene  compound  yields 
2-amino-4-projnjlpyrimidinc,  m.  p.  122 — 123°.  2- 

Amino-4-S-methyl-hr-pentcnylpyrimidine,  m.  p.  155 — 
159°,  is  derived  from  methylheptcnone.  The  reaction 
is  applicable  to  fatty-aromatic  ketones;  2 -amino- 
4-phcnylpyrimidine ,  m.  p.  165°,  2-amino-4-p-tolyl- 
pyrimidinc,  m.  p.  1S9 — 191°,  and  2-amino-4-p-anisyl- 
pyrimidine,  m.  p.  1S5 — 1$7°,  are  described.  Hydroxy¬ 
methylene  derivatives  of  cyclic  ketones  readily  yield 
dicyclic  compounds  when  boiled  with  guanidine 
carbonate  in  alcohol.  The  amino-compounds  do  not 
usually  affect  litmus,  can  be  subjected  without 
change  to  protracted  ebullition  with  dilute  hydro¬ 
chloric  acid,  and  are  generally  without  action  on 
nitrous  acid.  They  may  be  used  for  the  characteris¬ 
ation  of  ketones  which  yield  hydroxymethylene  com¬ 
pounds.  Hydroxymethylene-cycfohcxanone  and-cydo- 
pentanone  yield  respectively  2-amino-5  :  6  :  7  :  S-lelra- 
hydroquinazolinc,  m.  p.  206 — 210°,  and  2-amino-4  :  5- 
trimcthylenepyrimidine,  m.  p,  206 — 208°.  2-Ammo-o- 
methyl- 8 -isopropyl  -5:6:7:  8  -  tetrahydroquinazoline, 
m.  p.  139 — 141°  (acetyl  derivative,  m.  p.  125 — 127°), 
is  derived  from  hydroxymethylenementhonc  and  2- 
amino-S-methyl-5-a-methylenylethyl  -  5  :  Q- dihydroquin- 
azoline,  m.  p.  165 — 167°,  from  hydroxymcthylcnc- 
carvone.  In  boiling  amyl  alcohol,  hydroxymethylenc- 
camphor  affords  “  2-aminobornylenepyrimidinc," 

»•  p-  **»-*«•  <«»* 

derivative,  m.  p.  154 — 155°;  chloroacetyl  compound, 
m.  p.  156 — 159°).  With  thiocarbamide  in  boiling 
amyl  alcohol,  hydroxymethylenecamphonc  gives 
methylenecamphorthiocarbamide, 
0OH^>C:CH'NH'CS-NH;,,  m.  p.  213—214°,  whilst 


hydroxymethylenecydohcxanone  and  carbamide  in 
boiling  alcohol  yield  methylenccyclohexanonecarb- 
amide,  m.  p.  about  229—230°  (decomp.).  Methyl 
a-hydroxymethylene-cthyl  ketone  and  carbamide 
afford  y-keio-$-methyl-&#-butenylcarbamide,  m.  p.  156°. 

Ethyl  hydroxymethyleneacetoacctate  and  guanidine 
yield  essentially  iminomethyluracil.  H.  Wren. 

Plitlialazines.  II.  J.  S.  Accarwal,  I.  D.  Khera, 
and  J.  N.  Ray  (J.C.S.,  1930,  2354—2357;  cf.  A., 
1929,  1314). — Phthalazines  having  some  structural 
analogy  with  papaverine  have  been  prepared;  the 
following  substances  are  described  :  veralraldehyde- 
phenylacetylhydrazonc,  m.  p.  171 — 172°,  converted 
by  amyl-alcoholic  hydrogen  chloride  into  6 : 1-di- 


methoxy-l-benzylphthalazine,  m.  p.  191 — 192° ;  s-phenyl- 
acetyl-3  :  4-dimethozybcnzylhydrazine,  m.  p.  129 — 
130°  (by  reduction  of  tho  above  hydrazone) ;  piperon- 
aldehydephenylacetylhydrazone,  m.  p.  210° ;  6:7- 

methylenedioxy-l-benzylphthalazine  (I),  m.  p.  203— 
204°:  anisaldehydephenylacetylhydrazone,  m.  p.  167°; 
7 -metkoxy- 1  -benzylphthalazine  (II),  m.  p.  168—169° 

( picrate ,  m.  p.  208 — 209°) ;  s-phenylacetyl-4-methoxy- 
benzylhydrazine,  m.  p.  98 — 99°  (insoluble  copper 
derivative) ;  o-  and  m-methoxybenzaldehydephenyl- 
acetylhydrazones,  m.  p.  141 — 142°  and  107 — 108°, 
respectively,  are  not  converted  into  phthalazines  by 
the  usual  treatment ;  benzaldehydephenylacelylhyir- 
azone,  m.  p.  148 — 149° ;  s-phenylacetyl-benzyl-,  -2-melh- 
oxybenzyl-,  and  -3-methoxybenzyl-hydrazine,m.  p.  113— 
114°,  79 — 80°,  and  94 — 95°,  respectively. 

3  : 4-Dimethoxyphenylacetylhydrazine  (from  ethyl 
3  :  4-dimethoxyphenylacetate  and  hydrazine  hydrate 
at  100°),  m.  p.  115 — 116°,  condenses  readily  with 
veratraldehydc ;  the  hydrazone  (not  isolated)  is  easily 
converted  into  6:7:3':  4’-tetramethoxy-l-benzyl- 
■phthalazine  (III),  m.  p.  192 — 193°  ( picrate ,  m.  p. 
186—187°). 

HeO/V011^ 

Mo0\Ao/A'  (,I,° 

CH2*C0H3(OMe)2 

Phthalazines  are  hydrolysed  by  hydrochloric  acid 
in  the  presence  of  phthalic  acid  to  o-aldehydoketoncs 
and  hydrazine  (removed  as  the  insoluble  phthaloyl 
derivative) ;  thus,  II  gives  i-methoxij-2-phenylacetyl- 
benzaldehyde,  isolated  as  the  diphenylhydrazone,  m.  p. 
122 — 133° ;  whilst  from  I  is  obtained  3  :  4-methylene- 
dioxy  -  6  -  phenylacetylbenzaUlehydediphenylhydrazont , 
m.  p.  104 — 105°. 

The  phthalazine  III  has  no  action  on  tubercle  bacilli 
(E.  Hesse,  Breslau).  R.  Child. 

Constitution  of  complex  metallic  compounds 
of  indigotin.  K.  Ivijnz  (Ber.,  1930,  63,  [if],  2600; 
cf.  Kuhn  and  Machemer,  A.,  1928,  306;  Machcmer, 
this  vol.,  1048,  1193). — A  review.  H.  Wren. 

1:3:  4-Triazoles.  K.  L.  Bhagat  and  J.  N.  Ray 
(J.C.S.,  1930, 2357 — 235S). — The  following  compounds 
have  been  prepared  (for  pharmacological  investig¬ 
ation)  by  the  reaction  of  Pellizzari  and  Alciatore 
(A.,  1901,  i,  571)  :  from  s-dibenzoylhvdrazine  and  the 
appropriate  amine  :  1  :  2  :  5-triphenyl-,  2  :  5 -diphenyl- 
1-p -tolyl-,  2  :  5-diphenyl -1-p- mcthoxyphcnyl - 2  :  5-di- 
phenyl-1-w.-tolyl-,  and  2  :  5-diphenyl-l-p-eihoxyphenyl- 
1  : 3  : 4-triazoles,  m.  p.  292°  (loc.  cit.,  305°),  296— 
297°,  246 — 247°,  250°,  and  215°,  respectively  ^from 
s-phenylacetylbenzoylhydrazine,  m.  p.  214 — 215°,  and 
the  requisite  amine  :  1  :  2-diphenyl-5-benzyl-,  2-phenyl- 
l-m-tolyl-5-benzyl-,  and  2-phenyl-l-p-mcthoxyphenyl- 
5-benzyl-l  :  3  :  4-triazoles,  m.  p.  200°,  240°,  and  225°, 
respectively. 

Triazoles  could  not  be  obtained  from  sulphanilic 
and  orthanilic  acids.  s-Acctylbenzoylhvdrazine  re¬ 
acts  with  aromatic  amines  to  give  acyl  derivatives 
only.  The  triazoles  are  weak  bases  not  forming  stable 
salts  with  acids.  R.  Child. 
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Porphyrins.  XXVI.  ‘ ‘  Haemoporphyrin.  ”  H. 
Fischer,  H.  Helberger,  and  G.  Htjmmei.  (Z.  physiol. 
Chem.,  1930,  191,  251—261;  cf.  this  vol.,  1194).— 
“  H;emoporphyrin  ”  prepared  according  to  Will- 
statter’s  method  (A.,  1913,  i,  1251)  is  a  mixture  con¬ 
taining  mesoporphyrin,  douteroporphyrin,  and  the 
two  tetramcthylmonoethyldipropionic  acid  porphins 
dcrircd  from  aetioporphyrin  III.  This  was  shown 
in  the  following  way.  The  potassium  salt  of  haemo- 
phyllin  on  oxidation  with  chromic  anhydride  in  acetic 
acid  yielded  a  mixture  of  methylethylmaleimide  and 
citraconimidc.  HEemoporphyrin  ester  was  bromin- 
ated  in  acetic  acid.  Fractionation  with  hydrochloric 
acid  yielded  mesoporphyrin  and  a  mixture  of  a  mono- 
with  a  small  amount  of  a  di-bromoporphyrin,  probably 
dibromodeuteroporphyrin.  Oxidation  of  the  dibromo- 
ester  yielded  a  mixed  imide.  The  acetylation  of  the 
iron  salt  of  hceinoporphyrin  ester  gave  rise  to  the 
diacetyldeutcro-ester  and  dimethyl  monoacetylmono- 
ethyltetramethylporphindipropionate. 

J.  H.  Birkixshaw. 

Porphyrin  syntheses.  XXXIV.  Synthesis  of 
isouroporphyrin.  I.  H.  Fischer  and  R.  Siebert 
(Annalen,  1930,  483,  1 — 17). — 2  :  4- Dimethyl -%-$$- 
dicarboxyethylpyrrole-5-carboxylic  acid,  decomp.  85°, 
is  obtained  by  careful  acidification  of  a  solution  of  its 
trisodium  salt  (A.,  1926,  178)  with  hydrochloric  acid 
at  —5°  to  —3°.  Treatment  of  this  with  bromine  in 
acetic  acid  below  30°  gives  the  hydrobromide,  decomp. 
181°,  of  5-bromo-4  :  3' :  5'-trimethyl-3  :  4'-di-(?p-di- 
carboxyethyl)pyrromethene  [lelramcthyl  ester,  m.  p. 
|  113°  ( hydrobromide ,  decomp.  202°;  copper,  decomp. 

I  152°:  zinc,  decomp.  149°;  nickel,  decomp.  147°; 

cadmium,  decomp.  115°;  manganese,  decomp.  153°, 
j  and  cobalt,  decomp.  151°,  salts)].  When  this  is  fused 
j  with  succinic,  mcthylsuccinic,  or  tartaric  acid,  or 
treated  with  solutions  of  hydrogen  bromide  in  acetic 
acid  or  methyl  alcohol  at  various  temperatures,  copro- 
porphyrin  I  is  produced  owing  to  decarboxylation 
having  occurred.  Prolonged  treatment  of  the  mcthenc 
ester  with  a  saturated  solution  of  hydrogen  bromide 
in  formic  acid  at  65°  and  75°  furnishes  mixtures  of 
coproporphyrin  I  and  partly  decarboxylated  wouro- 
porphyrins,  but  at  45 — 50°,  iso  uropotphyrin  I 
[1:3:5:  7 -tetramethyl-2  :  4  :  6  :  8 -telra-$$-d icarboxy- 
ethylporphin ]  is  produced.  This  is  isolated  as  the 
oclamethyl  ester,  m.  p.  284°  ( copper  salt,  m.  p.  289° 
after  sintering  at  280°),  which  differs  from  natural 
uroporphyrin  octamethyl  ester  (m.  p.  292°).  Treat¬ 
ment  of  the  ester  with  1%  hydrochloric  acid  at  180° 
furnishes  coproporphyrin  I.  It  is  considered  that 
natural  uroporphyrin  may  contain  succinic  acid 
residues  rather  than  malonic  acid  groups. 

j Ethyl  2  :  4- dimethyl  -  3  -  [5£  -  dicarboxyethypyrrole  -  5  - 
carboxylate,  m.  p.  192°  (3-ffl-dimethyl  5-ethyl  ester, 
m.  p.  127°),  is  obtained  when  the  corresponding 
triethyl  ester  is  hydrolysed  'with  alcoholic  sodium 
hydroxide  solution.  When  a  cold,  concentrated 
methyl-alcoholic  solution  of  the  above  tricarboxylic 
acid  is  treated  with  dry  hydrogen  chloride,  3  :  5  :  3' :  5'- 
iehamethyl  -4:4'  -  dt-(P|3  -  dicarboxyethy\)pyrromethene 
hydrochloride,  decomp.  211°,  is  formed. 

II.  Burton. 

Structure  of  aniline-black.  I.  Interaction  of 
emeraldine  and  nigraniline  with  amines.  II. 


Interaction  of  nigraniline  with  aniline.  I.  S. 
Joffe  and  R.  M.  JIetrikina  (J.  Russ.  Phvs.  Chem. 
Soc.,  1930,  62,  1101—1114,  1115— 1122).— I.  Nigr¬ 
aniline  does  not  condense  with  aminosulphonic  acids 
(metanilic,  sulphanilic,  and  a-naphthylamine-3  :  6-di- 
sulphonic  acids)  to  yield  sulpho-derivatives  of  aniline- 
black.  Nigraniline  is  converted  by  weak  oxidising 
agents  into  products  soluble  in  aqueous  alkali. 
Chromic  acid  reacts  with  aniline  hydrochloride  to 
produce  an  insoluble  precipitate,  and  the  same  effect  is 
obtained  by  using  nigraniline  in  place  of  aniline ;  when 
the  two  bases  are  present  together  the  yield  of  insol¬ 
uble  products  is  equal  to  the  sum  of  that  which  would 
be  obtained  were  they  treated  separately. 

II.  The  yield  of  insoluble  products  obtained  by 
the  oxidation  by  chromic  acid  of  systems  containing 
nigraniline  and  aniline  hydrochloride  increases  with 
time.  This  effect  is  duo  not  to  condensation  of  aniline 
with  nigraniline,  but  probably  to  the  oxidation  of  the 
former  by  the  latter,  yielding  fresh  insoluble  products. 

R.  Truszkowski. 

Reactivity  of  electropositive  hydrogen  atoms. 
IV.  Oxido-oxazoles.  W.  Dilthey  and  J. 
Friedrichsen  (J.  pr.  Chem.,  1930,  [ii],  127,  292 — 
306). — The  compounds  obtained  by  Diels  and  Riley 
(A.,  1915,  i,  690)  by  condensation  of  diacetvlmon- 
oxime  with  aromatic  aldehydes  under  the  influence 
of  aqueous  hydrochloric  acid  are  more  conveniently 
prepared  when  hydrogen  chloride  in  acetic  acid  is 
used  as  condensing  agent,  unstable  hydrochlorides  of 
these  weak  bases  being  usually  obtained  as  initial 
products.  Similar  compounds  are  obtained  with 
oximinopropiophenone,  OH’N.’CMeBz,  and  a-  and 
p-benzilmonoximes ;  a  doubtful  sample  of  oximino- 
benzyl  methyl  ketone  (CPhAclN-OH)  did  not,  how¬ 
ever,  react.  Formation  of  these  compounds  from 
benzilmonoxime,  and  the  reduction  of  the  benzalde- 
hyde  derivative  to  2:4:  5-triphenyloxazole  (Zinin, 
Annalen,  1840,  34,  191),  confirms  the  structure 
assigned  by  Diels  and  Riley,  except  in  regard  to  the 
mode  of  attachment  of  the  additional  oxygen  atom, 
which  is  still  uncertain.  The  following  are  described  : 
(from  diacetylmonoximc),  2-phenyl-4 :  5-dimethyl- 
oxido-oxazole,  m.  p.  103 — 104° ;  2-anisyl-,  in.  p. 
141°  ;  (-(^HjO),  m.p.  about  80°  (Diels  and  Riley,  loc. 
c it.);  2-salicyl-,  m.  p.  105 — 106°;  2-(3'  :  4' -methylene- 
dioxyphenyl)-,  m.  p.  175 — 176°;’  2-m -nitrophenyl-, 
m.  p.  159 — 160°  (decomp.);  2-p -nitrophenyl-,  m.  p. 
199 — 200°;  2-styryl-,  m.  p.  131°  (decomp.);  and 
2-(2'  :  4' -dihydroxyphenyl)-4  :  5-dimelhyloxido-oxazole, 
m.  p.  225 — 226°  ;  (from  oximinopropiophenone),  2  :  5- 
diphcnyl-4-methyloxido-oxazole,  m.  p.  153°;  (+1H20); 
2-anisyl-,  m.  p.  156 — 157°  (decomp.) ;  (-(-SH^O) ; 
2-salicyl-,  m.  p.  130 — 131° ;  2-(3' :  4 ' -methylenedioxy- 
phenyl)-,  m.  p.  ICS — 170°;  2-m.-nitrophenyl-,  m.  p. 
176 — 177°  (decomp.);  2-o -nitrophenyl-,  m.  p.  157 — 
158°;  and  2-p-nitrophcnyl-i-methyl-o-phenyloxido- 
oxazole,  m.  p.  188 — 189°  ;  (from  a-  and  p-benzilmon- 
oximes),  2:4:  5-triphenyloxido-oxazole  (~r3H20  :  lost 
at  105°),  m.  p.  170—171°  :  (from  a-benzilmonoxime), 
2 -anisijl-,  m.  p.  194 — 195°;  and  2-m -nitrophenyl- 
4  :  5 -diphcnyloxido-oxazole,  m.  p.  178 — 179°.  2:4:5- 
Triphenyl-  and  2-anisyl-5-phenyl-4-methvl-oxido- 
oxazolcs,  when  reduced  by  the  method  of  Diels  and 
Riley,  give  2:4:  5-triphenyloxazole,  m.  p.  114 — 115°, 
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and  2-anisyl-5-phenylA-methyloxazole,  m.  p.  77 — 78°, 
respectively.  H.  A.  Piggott. 


Synthesis  of  thiazole  amines  possessing  phar¬ 
macological  interest.  V.  VI.  W.  S.  Hinegard- 
ner  and  T.  B.  Johnson  (J.  Amer.  Chem.  Soc.,  1930, 
52,  4139 — 4141,  4141-4144).— V.  s-Dichloroacetone 
and  thioanisamide  react  in  warm  alcohol,  forming 
2-p-methoxyphenylA-chloromethylthiaxole,  b.  p.  185 — 
188°/3 — 4  mm.,  m.  p.  55 — 56°,  which  with  ethyl 
sodiomalonate  gives  ethyl  2-j> -methoxy phenyl  A-ihi- 
axolylmethylmalonate,  b.  p.  235 — 239°/3— 4  mm.  [free 
acid  (+2H20),  m.  p.  97°].  (3-2  -p  -Jf ethoxy  phenyl 4 - 
thiazolylpropionic  acid,  m.  p.  126 — 127°,  is  converted 
by  way  of  its  ethyl  ester,  m.  p.  53 — 54°,  hydroxide, 
m,  p.  158 — 159°,  and  azide,  m.  p.  78 — 79°,  into 
s-di-((3  -  2  -  p  -  methoxyphenyl  4  -  thiazolylethyl)carbamide, 
m.  p.  173 — 174°,  which  when  heated  with  phthalic 
anhydride  at  220 — 225°  furnishes  p-2-p -methoxy- 
phenyl  A-thiazolylethylphthalbnide,  m.  p.  120 — 121°. 
This  is  converted  by  treatment  with  alcoholic  hydr¬ 
azine  hydrate  into  p-2-p-methoxyphenylA-thiazolyl- 
ethylamine,  b.  p.  292 — 293°/3 — 4  mm.,  demethylated 
by  boiling  with  4S%  hydrobromic  acid  to  (3-2-p- 
hydroxyphenyl-4-thiazolylethylamine,  an  oil  ( hydro¬ 
chloride ,  m.  p.  218—222°). 

VI.  3  :  i- Dimethoxy thiobenzamide,  m.  p.  183°,  pre¬ 
pared  from  3  :  4-dimethoxybenzonitrile  and  alcoholic 
hydrogen  sulphide  at  100°,  is  converted  as  above  into 
2-3'  :  4' -dimethoxy phenyl A-chloromcthylthiazole,  m.  p. 
89 — 90°,  and  thence  by  way  of  2-3' :  4' -dimethoxy - 
phenylA-thiazolylmethylmalonic  acid  (+H„0),  m.  p. 
141°  [ethyl  ester,  b.  p.  251— 255°/2— 3  mm.)“ p-2-3'  :  4'- 
dbnethoxyphenylA-thiazolylpropionic  acid,  m.  p.  94° 
[ethyl  ester,  b.  p.  220 — 223°/3  mm.,  m.  p.  69°;  hydr¬ 
oxide,  m.  p.  162°;  azide,  m.  p.  77 — 78°),  and  s -di- 
((3-2-3'  :  4'-dimetkoxyphenyl-4c-thiazolylethyl)carbamide, 
m.  p.  165 — 166°,  into  (3-2-3' :  4' -dimethoxy phenylA-thi- 
azolylethylamine,  b.  p.  210 — 212°/4  mm.  ( dihydro - 
chloride,  m.  p.  225 — 227° ;  phihaloyl  derivative,  m.  p. 
143 — 144°).  The  corresponding  dihydroxy-amine  has 
not  been  obtained  pure.  H.  Burton. 


Constitution  of  dauricine.  H.  Kondo  and  Z. 
RIaeita  (Ber.,  1930,  63,  [B],  2420— 2423).— Dauricine 
is  converted  by  ethyl  bromide  in  presence  of  methyl- 
alcoholic  potassium  hydroxide  into  ethyldauricine 
ethobromide,  decomp.  136 — 139°  [corresponding  chloro- 
platinate,  (C^H^OaXCl^PtClj,  decomp.  215—218°], 
transformed  by  boiling  20%  potassium  hydroxide  into 
a-elhyldauricine-ethylmethine,  [«]]}  ±0°  in  acetone, 
from  which  the  methiodide,  C^H^OjN.McI,  decomp. 
162 — 165°,  is  obtained.  Degradation  of  the  meth 
iodide  affords  dimethylethylamine  and  de-A7-ethyl- 
dauricine,  oxidised  by  permanganate  in  acetone  to 
a  2-ethoxydiphenyl  ether  3  : 4'- 

OMej'  VJ7  K  dicarboxylic  acid.  The  con 

OHh  A  jNMe  stitution  I  is  therefore  ren- 

x •'''  Vrr  dered  probable  for  dauricine 

6  4  -  \P)  Redetermination  of  the  mol 
'  wt.  of  the  base  in  campho 

confirms  the  simple  formula  (cf.  Faltis,  this  vol.,  774). 

2-Methoxydiphenyl  ether  3  : 4'-dicarboxylic  acid 
(cf.  Spilth,  A.,  1929,  1319)  is  demethylated  to  2-hydr- 
oxy diphenyl  ether  3  : 4' -dicarboxylic  acid,  m,  p.  282°, 


which  with  methyl  alcohol  and  ethyl  bromide  gives 
2-ethoxydiphenyl  ether  3  : 4' -dicarboxylic  acid,  m.  p, 
276—277°.  '  H.  Wren. 


[Yohimbe  alkaloids.  VI.  Two  further  sub¬ 
sidiary  alkaloids  of  yohimbine.]  R.  Lillig  (Ber., 
1930,  63,  [B],  2680). — A  reply  to  Hahn  and  Schuch 
(this  vol.,  1 194).  The  author  confirms  his  observation 
(Merck’s  Jahresber.,  1928)  that  crystals  of  a-yohimbine 
from  95%  ethyl  alcohol  have  the  composition 
C21H2603N2,Et0H,H20.  The  divergent  results  are 
due  to  the  use  of  methyl  alcohol  as  solvent. 

H.  Wren. 

Constitution  of  chelidonine.  F.  von  Bruch- 
hausen  and  H.  W.  Bersoh  (Ber.,  1930, 63,  [B],  2520— 
2527). — Theoretical  considerations  together  with  the 
H  OH  likeness  of  protopine  to 

v  !  y  |i‘ ®  AOH  chelidonine  lead  the  authors 
2  to  propose  the  constitution 
I  for  the  latter  alkaloid. 
This  constitution  is  not  in 
harmony  with  the  oxidation 
of  chclidoninemethenc  to 
hydrastic  and  4  :  5-methyl- 
enedioxy-2 -dimethylamino- 
methylbenzoic  acids  re¬ 
corded  by  Schwarz  (Diss.,  Marburg,  1928).  Re¬ 
examination  of  the  last-named  acid  shows  it  to  be 
3  : 4-methylenedioxy-2  -  dimethylaminomethylbenzoie 
acid. 

Cryptopine  is  converted  through  the  iso-chloride 
into  anhydrocryptopine,  which  is  catalytically  reduced, 
essentially  in  the  vinyl  side-chain,  in  presence  of 
palladised  charcoal  to  the  non-erystalline  alio  dihydro- 
anhydrocryptopine  [methiodide,  C22H2B04NI,  m.  p.  233° 
(corr.,  decomp.)].  Treatment  of  the  last-named 
substance  with  sodium  amalgam  in  faintly  acid  solu¬ 
tion  causes  saturation  of  the  stilbene  double  linking, 


thus  giving  the  non-crystalline  tetrahydroanhydro- 
cryptopine  [methiodide,  C22H2804NI,  m.  p.  222°  (corr., 
decomp.)].  When  methylated  and  boiled  with  alkali 
hydroxide  the  tetrahydro-compound  de-l^-methyltetra- 
liydroanhydrocryptopine,  C22H2-04N,  m.  p.  99°  (corr.), 
oxidised  by  permanganate  in  acetone  to  4 : 5-di- 
methoxy-2-ethylbenzoic  acid,  m.  p.  146°  (corr.),  and 

3 :4:-mei}iylenedioxy-2-dimethylaminomethylbenzoicacid, 

m.  p.  191°  (identical  with  the  acid  of  Schwarz),  is 
obtained.  The  acid  is  prepared  in  better  yield  by 
ozonisation  of  the  de-A-methyl  compound.  Its  struc¬ 
ture  is  confirmed  further  by  its  methylation  and 
subsequent  Emde  degradation  to  3 :4-methylenedioxy- 
1-methylbenzoic  acid,  m.  p.  215°.  H.  Ween. 


Sinomenine  and  disinomenine.  XIX.  Reduc¬ 
tion  of  sinomenine  and  dihydrosinomenine  with 
sodium  amalgam.  K.  Goto  and  S.  Mitsui  (Bull. 
Chem.  Soc.  Japan,  1930,  5,  282— 290).— Reduction  of 
dihydrosinomenine  (I)  (A.,  1926,  1160)  by  sodium 
amalgam  equivalent  to  4H  gives,  besides  dihvdro- 
sinomeninol,  a  mixture,  m.  p.  144°  (decomp.  149°),  oj 
demethoxydihydrosinomenine  (this  vol.,  230)  and 
demethoxydihydrosinomeninol  (II),  inseparable  by 
physical  means;  this  mixture  on  further  reduction 
affords  the  latter,  decomp.  143°  (methiodide,  m.  p- 
280°),  thus  confirming  the  observations  of  Kondo, 
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Ochiai,  and  Hakozaki  (J.  Pharm.  Soc.  Japan,  1926, 
99 ;  1930,  53).  Dihydro- 

sinomeninol  (III),  m.  p.  162°, 
[a]®  +1-93  ( mcthiodide , 

decomp.  249°,  [«]£  — 6*73) 
(probably  the  same  as  Ochiai 
and  Hakozaki ’s  phenols  C 
and  D,  which  are  identical),  is 
also  obtained  from  I  by  rc- 
v  y-  *  duction  with  sodium  amalgam 

,TTT ,  in  acetic  acid  solution  of 
^  1  ;  sinomeninol  (IV)  (Ochiai  and 

Hakozaki’s  phenol  F) ;  the  last-named  results  from 
the  reduction  of  sinomcnine  by  sodium  amalgam  in 
acetic  acid  solution. 

A  table  of  the  colour  reactions  of  II,  III,  and  IV  is 
given.  R.  Child. 


, _  KMe 

HcoH°ii:“6Ha 


Arsenation  of  aromatic  aldehydes.  A.  B. 
Scott  and  C.  S.  Hamilton  (J.  Amer.  Chem.  Soc., 
1930,  52, 4122 — 4128). — 3-Nitro-4-aminobenzaldehyde 
is  converted  by  the  Bart  reaction  into  impure  3 -nitro- 
benzaldehyde-4-arsinic  acid  (47%  yield),  which  softens 
and  darkens  at  155°  and  then  decomposes  gradually 
[p-nilrophenylhydrazone,  decomp.  260 — 270° ;  J3- 
naphthylhydrazone,  decomp.  235 — 245°  after  darken- 
.  ing  at  210°  ;  semicarbazone,  decomp.  about  250°  after 
darkening  at  about  220°,  reduced  by  ferrous  chloride 
and  alkali  to  3-am  inobe  nza  Id  ehydesem  icarbazone- 
4 -arsinic  acid).  Benzaldehyde-p-nitrophenylhydrazone- 
3 -arsinic  acid,  m.  p.  200 — 210°  (decomp.),  is  obtained 
when  ?»-aminobenzaldehyde  is  subjected  to  the  Bart 
reaction  and  the  product  treated  with  p-nitrophenyl- 
hvdrazine.  Oxidation  of  p-tolylarsinic  acid  with 
chromic  oxide  in  presence  of  acetic  acid,  anhydride, 
and  sulphuric  acid  at  0 — 10°  affords  the  diacetate 
of  bcnzaldehyde-4-arsinic  acid  ( p-nitrophenylhydraz - 
one).  The  reduction  of  arsinic  acids  to  arsenobenzenc 
derivatives  by  hypophosphorous  acid  serves  as  a 
qualitative  test  for  the  presence  of  the  arsinic  acid 
group  ;  the  arsenobenzene  is  precipitated. 

H.  Burton. 

p-Chlorovinylarsines.  W.  L.  Lewis  and  H.  W. 
Stiegler  (J.  Amer.  Chem.  Soc.,  1930,  52,  4164). — - 
The  compounds  previously  described  (A.,  1925,  i, 
1470)  as  6-[3-chlorovinylphenarsazinc  and  7-J3-chloro- 
vinyl-7  :  12-dihydrobenzophenarsazine  arc  10-chloro- 
5  :  lO-dihydropiienarsazine  and  7-chloro-7  : 12-di¬ 
hydrobenzophenarsazine,  respectively  [as  shown  by 
Burton  and  Gibson  (A.,  1926, 419)].  H.  Burton. 


Constitution  and  properties  of  10-chloro- 
5  : 10-dihydrophenarsazine  and  some  derivatives. 
C.  S.  Gibson,  J.  D.  A.  Johnson,  and  D.  C.  Vining 
(Rcc.  trav.  chim.,  1930, 49, 1006 — 1035). — A  rdsume  of 
previous  work  is  given  and  priority  is  claimed  for  the 
views  re-expressed  by  Kappelmeier  (this  vol.,  354). 
His  view  that  10-"chloro-AT-methyl-5 :  10-dihydro¬ 
phenarsazine  exists  is  criticised.  The  constitution  of 
the  molecular  compounds  formed  from  10-ehloro- 
5  :  10-dihydrophenarsazine  and  the  common  organic 
solvents  is  discussed,  and  a  structural  formula  for  the 
compound  formed  from  carbon  tetrachloride  and 
10-chloro-5  :  10-dihydrophenarsazine  presented.  The 
evidence  in  favour  of  a  transamiellar  linking  formula 
for  some  dihvdrophenarsazine  derivatives  is  reviewed. 


It  is  considered  that  two  factors  will  favour  the 
preservation  of  the  “true  dihydrophenarsazine  type” 
as  distinct  from  the  transannellar  linking  structure, 
viz.,  the  replacement  of  the  imino-hydrogen  atom  bv 
an  acyl  group,  or  the  presence  of  a  suitable  donor 
group  in  the  4-position  in  the  dihydrophenarsazine 
nucleus,  which  restricts  the  motion  of  the  imino- 
hydrogen  atom  by  chelation.  Lists  are  given  of  those 
secondary  aromatic  amines  which  do  and  do  not  con¬ 
dense  with  arsenious  chloride,  and  assuming  the 
possibility  of  formation  of  a  preliminary  additive  com¬ 
pound  only  in  certain  cases,  an  explanation  of  the 
mechanism  of,  and  factors  underlying,  condensation 
is  advanced.  The  reduction  of  2  : 4-dinitrodiphenyl- 
amine-6’ -arsinic  acid,  m.  p.  223 — 225°  (decomp.)  after 
softening  ( ammonium ,  calcium,  barium,  magnesium, 
and  heavy  metal  salts),  to  2  :  4-dinitrodiphenylamine- 
Q’-dichloroarsine,  m.  p.  151 — 152°,  is  in  agreement 
with  previous  work .  Diphenylehloroarsine  does  not  (1 ) 
react  until  ethyl  sodiomalonate,  and  the  formation  of 
10-chloro-5  : 10-dihydrophenarsazine  is  shown  to  be  a 
reversible  reaction. 

The  interpretation  by  Razubaiew  (A.,  1929,  585, 
834)  of  his  observations  on  the  action  of  formic  acid 
on  phenarsazine  derivatives,  is  shown  to  be  at  variance 
with  modern  views  on  valency,  and  an  alternative 
explanation  founded  on  the  following  experimental 
evidence  is  advanced.  10-Formvl-5  :  10-dihydro¬ 
phenarsazine  is  converted  on  heating  into  a  substance, 
(I)  C2.,H?0ON2As.,  10  :  10'-Oxybis-(5  :  10-dihydro¬ 

phenarsazine)  on  treatment  with  hot  formic  acid  yields 
a  deep  crimson-coloured  solution  from  which  after 
several  day’s  a  dark  reddish-brown  substance  (II) 
Cop.HgjC^NgAs,  m.  p.  320°  (decomp.),  slowly  separates. 
When  heated  in  air,  this  loses  formic  acid  and  a 
substance  (III)  of  the  same  composition  as,  but  not 
identical  with,  10  :  10' -bis -(5  :  10-dihydrophen¬ 
arsazine)  is  obtained.  On  hydrolysis,  II  furnishes 
10  :  10'-oxybis-(5  :  10-dihydrophenarsazine)  if  aerial 
oxidation  takes  place,  but  a  new  “reduced”  oxy- 
compound,  C24H20ON2As2,  identical  with  I  if  air  be 
excluded.  If  III  is  dissolved  in  boiling  formic  acid 
and  the  crimson  solution  kept  for  several  days,  the 
colour  of  the  solution  fades  and  a  scarlet  substance 
(IV)  gradually  separates.  These  results  are  in 
quantitative  agreement  with  those  obtained  by 
Razubaiew,  but  since  I,  II,  and  III  dissolve  in  cold 
formic  acid  with  the  immediate  formation  of  a 
crimson  coloration  (I  and  III  reverting  to  II),  the 
explanation  of  Razubaiew  involving  a  meriquinonoid 
formula  for  the  reduction  product  of  10-chloro- 
5  : 10-dihydrophenarsazine  is  considered  unnecessary. 

An  improved  method  of  preparation  of  m-bromo- 
phenylarsinic  acid,  m.  p.  180 — 181°  ( calcium  salt) 
(cf.  Barber,  A.,  1929,  1471),  is  detailed,  and  the 
following  are  described  :  4  -  hydro xyd iphenyla mine- 

6 ’-arsinic  acid,  darkens  at  188°,  blackens  at  194°, 
and  decomposes  at  197 — 198° ;  a  substance 
NHPlrC6H4-NH?,AsCl3,2HCl  ( ?),  m.  p.  155—157°; 
m-bromophenyldichlor oar  sine,  m.  p.  8 — 10°,  b.  p. 
165°/18  mm. ;  10 -ftuoro-5  :  10-dihydrophenarsazine 

acetate,  [NH(CfiH4)2AsF]3,AcOH,  darkens  at  250— 
280°,  decomp.  285 — 287° ;  a  molecular  compound  of  10- 
iodo-5 : 10-dihydrophenarsazine  and  benzene ;  IQ-thio- 
cyano-5  :  10-dihydrophenarsazine,  m.  p.  238 — 240° 
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(indef.) ;  lO-aceto-5  :  1  0-dihyd mphenarsaz ine  picrate, 
m.  p.  170 — 174°;  10-lrichloroaceto-5  :  10-dihydro- 
phenarsazine,  m.  p.  159 — 160°  ;  10  : 10 '-sulphato- 

bis-{5  : 10-dihydrophenarsazine),  red  and  yellow  forms ; 
both  blacken  at  280°,  decomp.  290 — 295° ;  and 
10  :  10' -oxalatobis-(5  :  10-dihydrophenarsazine)  acetate, 
{[NH(CgH,)2AsO-OC-]2}2iAcOH,  decomp.  295—300°. 

Phenyldichloroarsine  is  dearsenicated  when  treated 
with  aluminium  chloride  and  chloroacetyl  chloride  in 
carbon  disulphide,  phenacyl  chloride  being  formed. 

J.  D.  A.  Johnson. 

Valency-chemical  investigation  of  metal  alkyls 
of  the  third  group  of  the  periodic  system.  Sub¬ 
sidiary  valency  phenomena  of  aluminium  aryls. 
E.  Krause  and  P.  Dittmar  (Ber.,  1930,  63,  [J3], 
2401 — 2407). — Aluminium  tri-p-tolyl  monoetherate, 
m.  p.  125°,  is  prepared  by  the  action  of  aluminium  on 
mercury  di-p-tolyl  in  complete  absenco  of  air  (appar¬ 
atus  described).  Expulsion  of  ether  by  heating 
necessitates  the  use  of  a  temperature  so  high  that  the 
product  is  partly  resinified.  Aluminium  tri-p-tolyl  is 
therefore  prepared  from  aluminium  and  mercury 
di-p-tolyl  in  presence  of  benzene.  The  ammoniate, 
Al(C#H4Me)3,NH3,  softening  at  about  120°,  is  obtained 
from  the  etherate  and  ammonia  in  ether.  Aluminium 
triphenyl,  obtained  in  the  samo  manner  as  the  tri-p- 
tolyl,  gives  an  ammoniate,  AlPh3,NH3,  m.  p.  112° 
(decomp.).  Aluminium  tri-p-tolyl  appears  to  be 
associated  in  freezing  or  boiling  benzene,  whereas  its 
etherate  (and  that  of  aluminium  triphenyl)  has  normal 
mol.  wt.  H.  Wren. 

Organic  germanium  derivatives.  IV.  Ger¬ 
manium  diphenyl  and  octaphenylgermanoprop- 
ane.  C.  A.  Kraus  and  C.  L.  Brown  (J.  Amer. 
Chem.  Soc.,  1930,  52,  4031-4035).— Diphenyl- 
germanium  dichloride  is  not  ammonolysed  in  ethyl- 
amine  solution.  The  dichloride  is  reduced  by  lithium 
in  ethylamine  to  a  product  which  is  probably  a 
complex  containing  the  diphenylgermanium  group  and 
ethylamine.  Reduction  of  the  dichloride  with  sodium 
in  boiling  xylene  in  an  atmosphere  of  nitrogen  (cf. 
Morgan  and  Drew,  A.,  1925,  i,  1197)  affords  10 — 20% 
of  the  theoretical  amount  of  germanium  diphenyl, 
probably  (GePh2)4,  m.  p.  294—295°  (corr.),  and 
resinous  material.  When  the  diphenyl  is  treated  with 
sodium  in  liquid  ammonia  disodium  diphenylgermanide 
is  produced.  Treatment  of  this  with  ammonium 
bromide  gives  a  viscous  liquid.  Diphenylgermanium 
dichloride  (1  mol.)  and  sodium  triphenylgcrmanide 
(2  mols.)  react  in  warm  benzene  yielding  octaphenyl- 
germanopropane  [octaphenyltrigermane\,  Ge3Ph8,  m.  p. 
247 — 248°  (corr.),  which  when  treated  with  bromine 
in  carbon  tetrachloride  gives  triphenylgermanium 
bromide,  diphenylgermanium  dibromide,  and  un¬ 
changed  material ;  the  Ge-Ge  linking  is  less  stable  to 
bromine  than  the  Ge'Ph  linking.  H.  Burton. 

Mercury  derivatives  of  acetamidocresols.  A. 
Proskouriakoff  and  R.  J.  Titherington  (J.  Amer. 
Chem.  Soc.,  1930,  52,  397S — 3984). — Aminocresols  are 
conveniently  prepared  by  reduction  of  nitrocresols 
with  sodium  hyposulphite  in  boiling  3%  sodium 
hydroxide  solution,  and  acetylated  by  acetic  anhydride 
in  presence  of  water.  Treatment  of  5-acetamido-o- 


cresol  dissolved  in  dilute  sodium  hydroxide  with,  a 
solution  of  mercuric  acetate  in  15%  acetic  acid  affords 
the  4  :  Q-diacetoxymercuri-devivutive,  darkening  and 
decomp,  about  210°.  Similarly,  Q-acetamido-m-cmol, 
m.  p.  171°  [free  base,  m.  p.  162°  (decomp.)],  gives  the 
2  :  i-diacetoxymercuri-deriv&tive,  m.  p.  178°  (decomp.), 
whilst  4-acetamido-m-cresol,  m.  p.  130°  (lit.  125°), 
furnishes  the  2  :  Q-diacetoxymercuri-denvative,  which 
when  heated  darkens  and  gradual!}"  decomposes. 
Mercuration  of  6-acetamido-o-cresol,  m.  p.  78 — 79°  (free 
base,  m.  p.  89°),  even  with  an  excess  of  mercuric 
acetate,  affords  the  4-ace/oxyj»ercuri-derivative,  m.  p. 
122°.  All  the  above  mercuratcd  cresols  are  soluble 
in  dilute  alkali.  H.  Burton. 


Mercuration  of  some  polyhydroxybenzalde- 
hydes  and  their  monomethyl  ethers.  T.  A. 
Henry  and  T.  M.  Share  (J.C.S.,  1930,  2279— 22S9).- 
Interaction  of  resorcylaldeliyde  with  mercuric  acetate 
in  alcohol  affords  3  :  o-diacetoxymercuri-2 : 4-dihydroxy- 
benzaldehyde,  m.  p.  above  300°,  yielding  by  the  usual 
method  the  3  :  5-dichloromercuri-deriva.tive,  decomp. 
260°  (darkens  240°),  converted  by  bromine  in  acetic 
acid  into  3  :  5 -dibromoresorcylaldehyde,  m.  p.  204°,  and 
by  iodine  into  3  :  5 -di-iodoresorcylaldehyde,  m.  p. 
168°.  Mcthylation  of  the  foregoing  dibromo-com- 
pound  gives  the  known  3  :  5-dibromo-2-hydroxy-4- 
methoxy-  (Rao,  Srikantia,  and  Iyengar,  A.,  1929, 
1071)  and  3  :  5-dibromo-4-hydroxy-2-methoxy-benz- 
aldehydes  (Lindcmann  and  Forth,  A.,  1924,  i,  181), 
together  with  3  :  5-dibromo-2  :  4-dimethoxybenzalit- 
hyde,  m.  p.  101 — 102°.  2  :  3-,  2  :  5-  (Gentisaldehyde), 
and  3 : 4-dihydroxybenzaldehyde  are  mercuratcd 
similarly,  but  the  pure  mercury  compounds  are  not 
isolable,  as  they  undergo  intramolecular  oxidation  with 
deposition  of  metallic  mercury  or  mercurous  acetate. 
Phloroglucinaldehyde  yields  a  compound  which  is 
OHO  probably  I. 

yv  The  monomethyl  ethers  mercurate 

9  — /  ]OH  less  readily  than  the  parent  substances 

Hg-l  yHgOH  and  give  rise  to  monomercuri-deriv- 
atives  in  which  the  mercury  occupies 
the  o-position  to  the  hydroxyl  group 
when  this  is  free,  and  the  p-position 
when  it  is  occupied  (cf.  J.C.S.,  1922,  121, 
1055;  1924,  125,  1049;  A.,  1926,  1162).  The 
mercury  compound  of  vanillin  (Paolini,  A.,  1921,  i, 
902)  is  converted  into  5-bromovanillin  (Dakin, 
Amer.  Chem.  J.,  1909,  42, 493) ;  Paolini’s  iodovaniUin 
is  thus  the  5-derivative,  wo  Vanillin  affords  2  -acetoxy- 
mercuriisovanillin,  m.  p.  above  300°  (corresponding 
chloromercuri-cornpoxmd,  m.  p.  255 — 256°),  converted 
through  the  bromomercuri-compound  into  2-bromo- 
iso vanillin,  m.  p.  211 — 212°  [identical  with  Patdy  s 
supposed  6-bromoisovanillin  (A.,  1916,  i,  150)],  the 
constitution  of  which  follows  from  its  methylation 
( 2-bromoveralraldehyde ,  m.  p.  80°)  and  oxidation  to 
2-bromoveratric  acid,  m.  p.  201 — 202°  (methyl 
ester,  m.  p.  46°)  (Zincke  and  Francke,  A.,  1897,  i,  58). 
Bromination  of  tsovanillin  (Pauly,  loc.  cit.)  yields, 
besides  the  above  2-bromo-compound,  6-brornoho- 
vanillin,  m.  p.  112 — 114°,  methylated  to  6-bromo- 
veratraldehyde,  in.  p.  150 — 151°  (Pschorr,  A.,  191-> 
i,  775,  gives  m.  p.  149 — 150°),  and  the  latter  oxidised  to 
6-bromoveratric  acid,  m.  p.  185°  (methyl  ester,  m.  p- 


OH 

(I-) 
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81 — 82°)  (Zincke  and  Francke,  loc.  cit.,  give  ra.  p. 
183 — 184°  and  88 — 89°).  Z-Acetoxymcrcuri-2-hydr- 
oxy-i-mcthoxybenzaldehyde  (II),  in.  p.  159 — 160°  [from 
2-hydroxy-4-methoxybenzaldehyde  (Ott  and.Nauen, 
Am  1922,  i,  555)],  is  converted  through  the  bromo- 
mercuri-eompound  into  Z-bromo-2-hydroxy-i-methoxy- 
benzaldehyde,  m.  p.  119 — 121°  (phenylhydrazone,  m.  p. 
166 — 167°),  the  constitution  of  which  follows  from  its 
bromination  to  the  above-mentioned  3  :  5-dibromo-2- 
hydroxy-4-methoxybenzaldehyde  and  its  noii-identity 
with  5-bromo-2-hydroxy-4-methoxybenzaldehyde, 
m.  p.  120 — 121°  (Rao  and  others,  loc.  cit.).  3-Chloro- 
mercuri-2-hydroxy-o-methoxybenzaldchyde  (III),  m.  p. 
242 — 243°,  on  treatment  with  bromine,  gives  3-bromo- 
2-hydroxy-5-methoxybenzaldehyde,  m.  p.  110 — 111° 
(Rubenstein,  J.C.S.,  1925, 127,  2000,  gives  m.  p.  107°). 
The  compound  from  o-vanillin  is  probably  2 : 5- 
anhydro-5  -hydroxymercuri  -  2  -  hydroxy  •  3  -  methoxybenz- 
aldehyde  (IV),  although  a  dimeric  formula  is  not 
CHO  excluded;  replacement  of  the  hydroxy- 

mercuri-group  by  bromine  leads  to  5- 
(  >  bromo-2-hydroxy-3-methoxybenzaldehyde 

/)  (Davies,  J.C.S.,  1923,  123,  1586,  2847). 

I”s  L\r  Bactericidal  tests  on  the  sodium  salts  of 

X'/rrv  n>  m’  and  IV  (cf-  A->  1925>  b  1006)  show 
that  the  minimum  concentrations  required 
to  kill  B.  typhosus,  Rawlings,  in  5  min.  are  0-025, 
0-0025,  and  0-004%,  respectively.  R.  Child. 


Tertiary  arylalkylphosphines.  I.  I.  K.  Jack- 
son,  W.  C.  Davies,  and  W.  J.  Jones  (J.C.S.,  1930, 
2298 — 2301 ) . — From  p - ethylplienyldichlorophosphine 
(Michaelis,  A.,  1897,  i,  48,  146)  and  the  appropriate 
magnesium  alkyl  bromide  are  obtained  :  p-ethylphenyl - 
di-n-propylphosphine,  b.  p.  157°/21  mm.,  df  0-9147 
(dibromide,  an  oil),  -di-n-butylphosphine,  b.  p.  176°/15 
mm.,  df  0-9042  (dibromide,  a  viscous  liquid),  and 
-di-n-amylphosphine,  b.  p.  201°/18  mm.,  df  0-9022 
(mercurichloride,  m.  p.  95°).  The  other  mercurichlor- 
ides  and  all  three  methiodides  are  non-crystalline. 
p-Ethylphenylmethyldi-n-propylphosphonium  hydr¬ 
oxide  (from  the  methiodide  and  silver  oxide)  (not 
purified)  reacts  alkaline  and  precipitates  hydroxides 
from  solutions  of  salts  of  the  heavy  metals  (corre¬ 
sponding  chloroplatinate,  m.  p.  195°) ;  p -ethylphenyl- 
methyldi-n-amylphosphonium  chloroplatinate  does  not 
melt  sharply. 

Interaction  of  anisyldichlorophosphine  (improved 
preparation  described),  b.  p.  150°/18  mm.,  df  1-331 
(Michaelis,  loc.  cit.,  gives  about  130°/12 — 15  mm.  and 
1-0764),  with  Grignard  reagents  leads  to  :  anisyl-di-n- 
propylphosphine,  b.  p.  165°/17  mm.,  df  0-9738  (di- 
bromide,  a  viscous  liquid ;  mercurichloride,  m.  p.  134° ; 
methiodide,  m.  p.  60°),  -di-n-butylphosphine,  b.  p.  190°/ 
16  mm.,  df  0-9600  [ methiodide ,  m.  p.  86°;  anisyl- 
methyldi-n-butylphosphonium  chloroplatinate  (from  the 
methiodide  through  the  quaternary  hydroxide),  m.  p; 
196°],  and  -di-n-amylphosphine,  b.  p.  202°/18  mm., 
df  0-9382  ( dibromide ,  m.  p.  about  85° ;  mercurichloride, 
m.  p.  114°;  methiodide,  an  oil;  methochloroplatinate, 
m.  p.  153°). 

Data  are  given  for  the  molecular  refractivities  of  the 
foregoing  phosphines  and  attention  is  directed  to 
the  optical  exaltation  produced  by  the  linking  of  the 
phenyl  group  to  phosphorus.  K.  Child. 


Reaction  of  organo-mercury  compounds  with 
salts  of  bivalent  tin  as  a  method  for  the  prepar¬ 
ation  of  organo-tin  compounds.  A.  N.  Nesme- 
janov  and  K.  A.  Kozeschkov  (Ber.,  1930,  63,  [B], 
2496 — 2504). — In  absolute  acetone,  mercury  diphenyl, 
dibenzyl,  di-p-tolyl,  di-a-  and  di-jJ-naphthyl  react 
-with  stannous  chloride  or  bromide  according  to  the 
scheme  HgR2 -f SnX, = R2SnX2 + Hg  (I).  Except  in 
the  case  of  the  first  two  compounds,  the  reaction  in 
absolute  alcohol  follows  more  or  less  completely 
the  course  HgR2-fSnX24-2EtOH=2RiH+Hg+ 
(0Et)2SnX2  (II).  Reaction  occurs  rapidly  with  aryl 
compounds,  slowly  and  complicated  by  side  reactions 
with  mercury  diethyl.  Freshly-prepared  mercury 
dibenzyl  resembles  closely  the  aryl  compounds.  An 
aged  specimen  behaves  similarly  to  mercury  diethyl 
and  only  partly  recovers  its  activity  w-hen  recrystall¬ 
ised.  Mercury  aryl  chlorides  react  with  stannous 
chloride  in  acetone  according  to  the  scheme  2R-HgCl+ 
2SnCl2=  R2SnCl2+2Hg -fSnCl4  (III).  If  R  is  a  radical 
w'hich  behaves  according  to  II  the  change  R*HgCl+ 
SnCl2+EtOH=R-HH-Hg+OEfSnCl3  occurs  in 
ethyl  alcohol.  With  mercury  organic  bromide  and 
stannous  bromide,  mercurous  bromide  is  precipitated. 
Mercury  methyl  and  ethyl  chlorides  react  slowly  and 
not  at  all  respectively  with  stannous  chloride.  Re¬ 
activity  of  the  stannous  salts  is  intimately  connected 
with  their  solubility  in  the  medium  employed ; 
stannous  fluoride,  iodide,  and  sulphate  are  almost 
inactive,  whereas  the  thiocyanate  reacts  readily  but 
yields  products  veryr  liable  to  resinification. 

The  following  data  appear  to  be  new  :  tin  di- p- 
tolyl  dibromide,  m.  p.  74° ;  tin  di-u-naphthyl  dichloride, 
m.  p.  137 — 137-5°;  tin  di-$-naphthyl  dichloride,  m.  p. 
110 — 111°,  and  dibromide,  m.  p.  114 — 114-5°;  tin 
diethyl  dichloride,  m.  p.  82 — 84° ;  phenylstannonic  acid, 
Ph-SnOOH  (solubility  data).  H.  Wren. 

Constitution  of  soluble  proteins  as  reversible 
dissociable  systems  of  components.  S.  P.  L. 
Sorensen  (Kolloid-Z.,  1930,  53,  102— 124).— A 
critical  review-  of  the  literature  on  the  structure  of 
proteins  and  of  organic  substances  of  high  mol.  wt. 

E.  S.  Hedges 

Constitution  and  electrochemical  behaviour 
of  proteins.  W.  Pauli  (Kolloid-Z.,  1930,  53, 
51—61). — A  resume  of  recent  researches  on  the 
subject.  E.  S.  Hedges. 

Constitution  of  proteins  and  polypeptides. 
E.  Abderhalden  and  H.  Brockmann  (Biochcm.  Z., 
1930,  225,  386 — 408). — In  order  to  throw  light  on 
the  constitutions  of  polypeptides  and  proteins,  free 
carboxyl  groups  in  these  are  caused  to  react  with 
benzylaminc  and  free  amino-groups  with  phenylcarb- 
imide,  and  the  products  are  hydrolysed  by  acid.  The 
hydantoin  of  the  amino-acid  of  which  the  amino-group 
reacted  with  phenylcarbimido  is  liberated  and  the  re¬ 
maining  portion  of  the  polypeptide,  after  further  treat¬ 
ment  with  benzylamine,  is  hydrolysed,  the  amino-acid 
of  which  the  carboxyl  group  reacted  with  benzylamine 
being  set  free.  By  suitable  application  of  this  process 
of  combination  of  free  amino-groups  with  phenylcarb- 
imide  polypeptides  may  be  broken  down  step  by  step 
into  their  constituent  amino-acids.  The  following  are 
amongst  the  compounds  examined  :  dl-leucylbenzyl- 
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amine,  m.  p.  56 — 57°,  and  its  phenylcarbimide  deriv¬ 
ative,  m.  p.  209 — 210°;  qlycijlbenzylamine  ( picrate , 
m.  p.  188-5°);  dl-a-brotnoisohexanilide,  m.  p.  115°; 
dl -leucylaniline,  m.  p.  59 — 60°;  dl-a.-bromohexoyl-d\- 
leucylglycine,  m.  p.  163 — 164°;  dl-norleucyl-dl-leucyl- 
glycine,  m.  p.  258°,  and  its  phenylcarbimide  derivative ; 
2  :  4-dinitroanilide  of  dZ-a-bromowoliexoic  acid,  m.  p. 
57°;  dl-a-bromoisohexoylisoamylamine,  b.  p.  160 — 
161°/10  mm. ;  dl-leucylisoamylamine,  b.  p.  167 — 
170°/13  mm. ;  dl-u-bromoisohexoyldiphenylamine,  m.  p. 
62° ;  dl-leucyldiphenylamine ;  the  phenylcarbimide 
derivative  of  dZ-alanylglycyl-dZ-lcucine ;  dl -leucyl- 
glycylbenzylamine  (phenylcarbimide  derivative,  m.  p. 
187°)  and  the  phenylcarbimide  derivative  of  glycyl-JZ- 
leucylbenzylamine.  (All  m.  p.  given  are  corrected.) 

W.  McCartney. 

Glutathione  :  preparation  and  properties  of 
the  thermostable  oxidation-reduction  system. 
G.  E.  Vladimirov,  M.  J.  Galvialo,  and  K.  A. 
Makarova  (Russ.  J.  Physiol.,  1930, 13,  499 — 524). — 
Reduced  glutathione  or  cysteine  is  oxidised  by  iodine 
to  the  disulphide  form.  This  reaction  forms  the  basis 
of  an  iodometric  titration  of  the  thiol  groups  in  thermo¬ 
stable  muscle  preparations.  Brewers’  yeast  is  not  a 
suitable  source  of  glutathione.  P.  G.  Marshall. 

Resistance  to  hydrolysis  of  benzoyl  and  halo- 
genobenzoyl  groups  united  to  oxygen  and  to 
nitrogen  in  amino-acids  and  peptides.  E.  Abder- 
halden  and  H.  Brockmann  (Biochem.  Z.,  1930,  225, 
426 — 440).— Observation  of  the  alkaline  hydrolysis  of 
benzoyl  and  p-halogenobenzoyl  derivatives  of  amino- 
acids  and  of  amino-acid  anhydrides  shows  that  the 
resistance  to  hydrolysis  of  these  groups  is  not  affected 
when  the  acids  (or  anhydrides)  form  parts  of  the  mole¬ 
cule  of  a  peptide.  The  compounds  examined  included 
the  following :  di-p-chlorobenzoyl-l-lyrosine,  m.  p. 
213 — 214°;  di-'p-bromobenzoyld-tyrosine,  m.  p.  227- — 
229°  (corr.);  dibenzoyl-d\-leucyl-\-tyrosine :  dibenzoyl- 
glycyl-l-tyrosine ;  tribenzoyl-\-lyrosyl-\-tyrosine,  m.  p. 
160 — 185°;  dibenzoyl-l-tyrosine  ardiydride,  m.  p.  293°, 
and  'N-benzoyl-dl-leucyl-dl-serine,  m.  p.  179°  (corr.). 
Benzoylated  fibroins  from  silk  were  also  investigated. 
Dibenzoylcolamine  has  m.  p.  90°  (corr.). 

W.  McCartney. 

Denaturation  of  proteins  by  carbamide.  W. 
Ramsden  (Nature,  1930,  126,  685). — The  rate  of  de¬ 
naturation  of  approximately  isoelectric  egg-albumin 
by  carbamide  has  a  negative  temperature  coefficient. 

L.  S.  TnEOBALD. 

Phase-rule  studies  on  the  proteins.  IV. 
Quinquevalent  nitrogen  in  organic  compounds. 
III.  W.  D.  Bancroft  and  C.  E.  Barnett  (J.  Physical 
Chem.,  1930,  34,  1930 — 1946). — The  addition  of 
hydrogen  chloride  by  compounds  containing  three 
atoms  of  nitrogen  is  discussed  (cf.  this  vol.,  861). 

L.  S.  Theobald. 

Action  of  dilute  formaldehyde  solution  on 
proteins  and  protein  derivatives.  M.  Freeman 
(Austral.  J.  Exp.  Biol.,  1930, 7, 117 — 124). — The  action 
of  0-5%  formaldehyde  solution  at  37°  on  native  and 
denatured  proteins,  proteoses,  peptones,  and  tryptic 
digests  has  been  investigated.  Formaldehyde  pre¬ 
cipitates  a  portion  of  a  proteose  mixture  and  more  from 
the  primary  than  from  the  secondary  proteoses.  The 


precipitate  resembles  a  metaprotein.  In  all  cases  the 
amino-nitrogen  content  decreases  whilst  the  optical 
rotations  of  the  peptone  and  tryptic  digest  solutions 
increase.  F.  O.  Howitt. 

Biochemistry  of  sulphur.  TV.  Colorimetric 
determination  of  cystine  in  casein  by  means  of 
the  (3-naphthoquinone  reaction.  M.  X.  Sullivan. 

V.  Cystine  content  of  conphaseolin  and  phase- 
olin,  the  a-  and  (3-globulins  of  the  navy  bean. 
M.  X.  Sullivan  and  D.  B.  Jones.  VII.  Cystine 
content  of  purified  proteins.  M.  X.  Sullivan 
and  W.  C.  Hess  (U.S.  Pub.  Health  Rep.  Suppl.,  192D, 
1930,  Nos.  78,  82,  86). — IV.  Casein  is  hydrolysed 
with  20%  hydrochloric  acid  and  the  amount  of  cystine 
in  the  hydrolysate  determined  by  Sullivan’s  method 
(cf.  this  vol.,  488).  The  slight  loss  of  cystine  during 
hydrolysis  is  due  not  to  racemisation  but  to  losses  in 
the  decolonisation  process.  Humin  formation  during 
hydrolysis  is  best  reduced  by  addition  of  titanous 
chloride,  with  subsequent  aeration  to  convert  cysteine 
into  cystine. 

VI.  Conphaseolin  (cf.  A.,  1923,  i,  493),  the 
a-globulin  of  Phaseolus  vulgaris,  contains  more  than 
1  %  of  cystine,  whilst  phaseolin,  the  (3-globulin,  contains 
little  if  any  cystine.  The  (3-globulins  of  the  mung, 
adsuki,  and  Lima  beans  when  pure  contain  little  if  any 
cystine,  whilst  the  corresponding  a-globulins  contain 
0-5 — 1-35%  of  cystine. 

VII.  The  cystine  contents  of  the  hydrolysates  of 
23  proteins  have  been  determined  by  the  methods  of 
Sullivan,  Okuda  (cf.  A.,  1926,  190),  and  of  Folin  and 
Looney  (cf.  A.,  1922,  ii,  539),  and  for  14proteins  by  the 
Folin-Marenzi  method  (cf.  A.,  1929,  1093).  The 
Sullivan  and  Okuda  determinations  are  in  fair  agree¬ 
ment.  Whilst  occasionally  the  Folin-Looney  method 
agrees,  it  generally  gives  higher  values;  the  Folin- 
Marenzi  method  gives  still  higher  values.  The 
Sullivan  reaction  is  specific  to  the  sulphur  linking 
occurring  in  cysteine  and  cystine.  C.  C.  N.  Vass. 

Determination  of  carbon  and  hydrogen.  E. 
Stansfield  and  J.  W.  Sutherland  (Canad.  J.  Res., 
1930,  3,  318— 321).— Modifications  in  the  ordinary 
apparatus  arc  described.  H.  Bubtos. 

Use  of  copper  tubes  in  determination  of 
elements  in  organic  compounds.  N.  Klatschin 
(Z.  anal.  Chcm.,  1930,  82, 133— 144).— In  combustions 
of  organic  substances  copper  tubes  have  many 
advantages  over  the  usual  glass  tubes.  With  suitable 
modifications,  satisfactory  results  may  be  obtained 
even  with  such  substances  as  carbon  disulphide  and 
benzene  rich  in  sulphur.  R.  Cuthill. 

Nitro-nitrogen  determination  by  Kjeldahl's 
method  in  aromatic  compounds.  M.  Weizmann, 
J.  Yoke,  and  B.  Kirzon  (Z.  physiol.  Chem.,  1930, 192, 
70 — 72). — The  nitro-compound  is  reduced  with  fuming 
sulphuric  acid  and  zinc  in  the  cold  during^  several 
hours,  the  mixture  is  heated  gently  for  5 — 6  hrs.  m 
presence  of  copper  and  potassium  sulphates,  and  the 
usual  procedure  is  then  followed. 

J.  H.  BirkinsiiaW. 

Determination  of  amino-acids  by  physico¬ 
chemical  methods.  H.  Ley  and  B.  Abends  (a. 
physiol.  Chem.,  1930,  192,  131— 144).— The  copper 
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salts  of  the  amino-acids  show  characteristic  absorption 
curves.  The  monoamino-acid  complexes  show  a 
maximum  at  about  X  620.  Beer’s  law  holds  except 
at  extreme  dilutions;  the  molar  extinctions  (s)  of 
glycine  for  the  wave-lengths  578  and  546  are  35-1 
and  2T8  and  for  alanine  47  and  31-5,  respectively. 
Neutral  alkali  salts  have  little  effect  on  the  absorption, 
but  strongly  dissociated  copper  salts  lower  the 
extinction  considerably.  The  amounts  of  individual 
amino-acids  in  a  mixture  can  be  determined  by 
absorption  measurements.  J.  H.  Birkinshaav. 

Colorimetric  determination  of  aniline.  A.  V. 
Pamfilov  and  M.  V.  Alekseeva  (J.  Appl.  Chem., 
Russia,  1930, 3,  285 — 289). — Minaev’s  method  (J.  Soc. 
Chem.  Ind.,  Russia,  1927,  4,  840)  is  criticised. 

Chemical  Abstracts. 

Action  of  ferric  chloride  on  o-,  in-,  and  p- 
toluidine.  W.  H.  Patterson  (J.C.S.,  1930,  2401). 
— When  treated  with  hydrochloric  acid  followed  by 
ferric  chloride  the  above  toluidines  give,  respectively, 
a  bluish-green  precipitate  (purple  reflex),  a  brown 
colour  followed  by  a  similar  precipitate,  and  an  intense 
plum -red  colour  only.  The  reactions  are  given  by 
mixtures  of  the  three  toluidines.  J.  W.  Baker. 

Anthraquinone  derivatives  as  base  precipitants. 
W.  Zimmermann  (Z.  physiol.  Chem.,  1930, 192, 124 — 
130;  cf.  this  vol.,  1170). — Alizarindisulphonic  acid 
precipitates  guanidine  from  aqueous  solution  as  the 
salt  (AB),  m.  p.  259°;  anthrarufindisulphonic  acid 
precipitates  creatinine  as  the  salt  (AB2),  m.  p.  333° 
(decomp.),  and  creatine  as  the  salt  (AB2),  decomp.  310°. 
Purpurinmonosulphonic  acid  precipitates  lysine  as  the 
salt  (A2B),  decomp.  249°,  and  putrescine  as  the  salt 
(A2B),  m.  p.  25S°  (decomp.).  The  above  salts  are 
crystalline.  J.  H.  Bhikinshaw. 

Colour  reactions  of  eugenol  and  clove  oil. 
H.  Szancer  (Bull.  Sci.  pharmacol.,  1929,  36,  611 — 
613;  Chem.  Zentr.,  1930,  i,  3222). — The  colour  with 
ferric  chloride  changes  more  rapidly  from  blue  through 
green  to  yellow  with  clove  oil  than  with  eugenol.  If 
an  alcoholic  solution  is  floated  on  to  concentrated 
sulphuric  acid,  eugenol  gives  a  dark  red  and  the  oil 
an  orange-red  ring,  both  being  bounded  by  a  yellow 
and  a  violet  ring.  When  shaken  the  former  becomes 
dark  cherry-red,  whilst  the  latter  becomes  turbid  and 
of  the  colour  of  red  beet.  If  5  c.c.  of  a  solution  of 
vanillin  (0-5  g.)  in  alcohol  (10  c.c.)  and  concentrated 
hydrochloric  acid  (90  c.c.)  are  shaken  with  a  few  drops 
oi  the  liquid  under  examination,  eugenol  gives  a  dark 
orange  and  clove  oil  a  dark  red  coloration. 

A.  A.  Eldridge. 

Determination  of  the  acetyl  group  in  acetylated 
derivatives  of  polyhydric  phenols :  conductometric 
determination.  C.  Torres,  A.  S.  Capuchino,  and 
L.  Socias  (Anal.  Fis.  Quim.,  1930,  28,  694 — 705). 
— The  acetylated  polyhydric  phenols  are  so  readily 
oxidised  in  alkaline  solution,  with  the  formation  of 
deeply  coloured  products,  that  it  is  impossible  to 
employ  the  ordinary  indicators  for  their  determin¬ 
ation/  Methods  based  on  the  distillation  and  decom¬ 
position  of  the  ethyl  acetate  formed  by  hydrolysis 
by  sulphuric  acid  in  presence  of  ethyl  alcohol  lead 
always  to  low  results.  Accurate  determinations  of 


pyrocatechol  diacetate  may  be  made  by  hydrolysing 
the  compound  in  dilute  acid  solution  and  titrating 
conductometrically  with  sodium  hydroxide  solution  : 
three  definite  breaks  occur  in  the  titration  curve, 
corresponding  with  sulphuric  and  acetic  acids  and  the 
free  pyrocatcchol.  H.  F.  Gillbe. 

Reactions  with  sodium  nitroprusside.  T. 
Pavolini  (Boll.  Chim.  Farm.,  1930,  69,  713—722).— 
„  Of  aldehydes  and  ketones  of  the  terpene  group, 
carvone,  pulegone,  ionone,  and  citral  give,  with  sodium 
nitroprusside  in  alcoholic  solution,  intense  red  color¬ 
ations,  whereas  camphor,  fenchone,  menthono,  and 
citronellal  yield  no  such  coloration  but  gradual 
precipitation  of  yellow  sodium  nitropentacyanide, 
Na4Fe(N02)(CN)s.  Thus,  a  negative  reaction  is  ob¬ 
tained  with  compounds  containing  either  no  double  link  - 
ings  or  only  one  at  a  distance  from  the  carbonyl  group. 
The  reaction  hence  furnishes  aid  in  determining  the 
presence  and  position  of  a  double  linking.  The  violet 
coloration  given  by  pyrrole  or  indole  with  sodium 
nitroprusside  in  presence  of  excess  of  potassium  hydr¬ 
oxide  is  not  given  by  2-  or  3-methylindole,  oxindole, 
dioxindole,  carbazole,  acridine,  diphenylainine,  pyr¬ 
idine,  quinoline,  benziininazole,  furan,  or  thiophen,  the 
reaction  being  due  solely  to  the  grouping 
The  reaction  given  with  sodium  nitroprusside  in 
alkaline  solution  by  various  cyclic  dinitro-compounds 
with  the  nitro-groups  preferably  in  the  wteta-position, 
such  as  m -dinitrobenzene  and  1  :  5-  and  1  :  8-dinitro- 
naphthalenes,  is  not  very  well  defined  and  is  not 
obtained  with  o-,  m-,  or  p-nitrophenol,  trinitrophenol, 
or  o-nitrobcnzaldehyde ;  in  alcoholic  solution,  tri¬ 
nitrotoluene  yields  an  intense  violet-red  coloration 
only  on  addition  of  potassium  hydroxide.  With  nitro¬ 
prusside  and  alkali,  a  violet-red  coloration  is  given  by 
alcoholic  solutions  of  thiocarbamide,  diphenylthio- 
carbamide,  o-phenylenethiocarbamidc,  or,  less  rapidly, 
thiosinamine,  but  not  by  potassium  or  ammonium 
thiocyanate  or  ethyl  sulphide.  Under  similar  con¬ 
ditions,  pyrocatechol  and  resorcinol  give  intense  green 
colorations,  and  quinol,  pyrogallol,  phloroglucinol,  and 
hydroxyquinol,  brownish-green  colorations,  becoming 
greenish-blue  on  acidification  with  acetic  acid. 

T.  H.  Pope. 

Pauly  diazo-reaction.  E.  Gebader-FOlnegg 
(Z.  physiol.  Chem.,  1930,  191,  222— 224).— By 
coupling  glyoxalinc  derivatives  or  tyrosine  with  non- 
sulphonated  diazotised  aromatic  bases,  distinctive 
colours  soluble  in  certain  organic  solvents  are  obtained. 
Thus  tyrosine  and  histidine  may  be  differentiated  by 
coupling  with  diazotised  p-nitroaniline  and  extraction 
of  the  coloured  product  with  butyl  alcohol. 

J.  H.  Birkinshaw. 

Colorimetric  determination  of  alkaloids.  C.  A. 
Rojahn  and  R.  Seifert  (Arch.  Pharm.,  1930,  268, 
499 — 520).— The  author  has  examined  the  possibility 
of  determining  strychnine,  quinine,  emetine,  and 
cinchonine  by  precipitation  with  a  standard  alkaloid 
reagent,  the  amount  of  which  (a)  in  the  precipitate  or 
(6)  in  the  filtrate  is  subsequently  determined  colori- 
metricallv.  Strychnine  and  cinchonine  are  satis¬ 
factorily  precipitated  by  picric  acid,  which  may  be 
determined  as  ammonium  picrate,  but  not  as  iso- 
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purpuric  acid.  The  picrates  of  emetine  and  quinine 
are  more  soluble,  and  good  results  are  obtained  only 
under  closely-defined  conditions.  Precipitation  with 
silicotungstic  acid  and  determination  of  tungsten  by 
the  method  of  Travers  (A.,  1918,  ii,  176)  gives  good 
results  with  strychnine,  emetine,  and  cinchonine  and 
less  favourable  results  with  quinine.  Correct  values 
for  the  tungsten  in  phosphotungstates  can  be  obtained 
by  Travers’  method  only  when  standard  concentra¬ 
tions  of  hydrochloric  acid  and  titanous  chloride  are 
maintained.  Under  these  conditions  all  four  alkaloids 
may  be  determined  with  this  reagent.  Strychnine  and 


emetine  may  bo  precipitated  by  Mayer’s  reagent, 
the  mercury  being  determined  as  the  colloidal  sulphide, 
but  quinine  and  cinchonine  give  amorphous  precipit¬ 
ates  which  cannot  be  washed  satisfactorily.  None  of 
the  alkaloids  gives  good  results  with  Dragendorff’s 
reagent.  Ferrocyanic  acid  is  applicable  to  the  deter¬ 
mination  of  strychnine,  the  ferrocyanide  ion  being 
determined  as  copper  ferrocyanide  in  presence  of  gum. 
The  results  are  in  general  accurate  within  1 — 2%  and, 
especially  when  only  small  quantities  of  alkaloid  are 
present,  are  frequently  superior  to  those  obtained  by 
volumetric  methods.  H.  E.  F.  Notton. 


Biochemistry. 


Quantitative  analysis  for  blood.  M.  Wage- 
naar  (Pharm.  Weekblad,  1930,  67,  1093—1100).— 
The  methods  hitherto  proposed  arc  described,  and  the 
difficulties  and  sources  of  error  involved  are  discussed. 
The  influence  of  age,  history,  and  presence  of  other 
organic  material  may  be  eliminated  by  separate 
determination  of  total  nitrogen  and  total  iron ;  30  mg. 
of  nitrogen  and  0-5  mg.  of  iron  correspond  with  1  g.  of 
blood.  The  ratio  is  constant  for  human  blood,  but 
varies  for  blood  from  domestic  animals. 

S.  I.  Levy. 

Oxygen  and  carbon  dioxide  content  of  venous 
blood.  W.  G.  Lennox  and  E.  Leonhardt  (Arch. 
Int.  Med.,  1930,  46,  630 — 636). — Figures  are  given  for 
blood  from  various  accessible  veins  in  man  as  deter¬ 
mined  by  the  method  of  Van  Slyke  (A.,  1927,  880). 
For  the  respective  venous  bloods,  compared  with  that 
of  the  cubital,  the  gaseous  content  of  the  femoral  is 
the  same,  whilst  the  internal  jugular  shows  a  less 
reduced  and  the  external  jugular  a  more  reduced 
condition.  The  respiratory  quotient,  determined  by 
application  of  the  method  of  Doisy  and  Beckmann 
(A.,  1923,  i,  164),  has  values  of  0-84  and  0-9  for  cubital 
and  internal  jugular  venous  blood,  respectively. 

F.  O.  Ho  WITT. 

Changes  in  the  exchange  of  material  between 
blood  and  tissues  effected  by  over-ventilation 
in  normal  and  pathological  conditions  of  the 
tissues.  R.  Kimura  (Tohoku  J.  Exp.  Med.,  1930, 
15,  199 — 235). — During  over-ventilation  (in  dogs)  the 
blood-oxygen  saturation  is  increased  and  there  is  an 
excess  oi  oxygen  in  the  tissues ;  the  blood-carbon 
dioxide,  -oxygen  capacity,  -fuemoglobin,  serum- 
protein,  and  -sodium  chloride  are  decreased.  In 
cantharidin  or  uranium  poisoning  the  changes  are 
slower  in  appearing  and  in  disappearing. 

Chemical  Abstracts. 

Photo-electrometric  determination  of  haemo¬ 
globin.  A.  H.  Sanford  and  C.  Sheabd  (J.  Lab. 
Clin.  Med.,  1930, 15,  483— 1S9). 

Chemical  Abstracts. 

Effect  of  carbon  monoxide,  illuminating  gas, 
and  automobile  exhaust  gas  on  the  fragility  of 
red  blood-cells.  M.  R.  Mayers,  H.  Rivkin,  and 
F.  Krasnow  (J.  Ind.  Hyg.,  1930, 12,  300 — 305). — The 
fragility  of  red  blood-cells  was  determined  by  observing 
the  degree  of  hajmolysis  in  blood  samples  after  ad¬ 
mixture  with  sodium  chloride  solutions  varying  from 


0-25  to  0-60%.  Treatment  of  the  blood  with  illumin¬ 
ating  gas  or  automobile  exhaust  gas  increased  the 
fragility.  This  effect  was  not  obtained  by  treatment 
with  pure  carbon  monoxide.  The  hsemolysing  action 
of  the  gases  was  not  due  to  a  change  in  the  hydrogen- 
ion  concentration  of  the  blood.  G.  F.  Marrian. 

Influence  of  bilirubin  on  the  number  of  red 
corpuscles  in  blood.  F.  Bencsik,  A.  Gaspak, 
F.  Verzar,  and  A.  Zm  (Biochem.  Z.,  1930,  225,  278— 
2S5;  cf.  Verzar  and  Zih,  A.,  1929,  467). — Adminis¬ 
tration  of  bilirubin  has  the  same  effect  on  the  number 
of  red  corpuscles  in  the  blood  in  mice  and  rats  as  it  has 
in  rabbits.  Very  small  doses  cause  increases  which 
can  be  maintained  for  months;  larger  doses  cause 
decreases.  These  changes  are  not  accompanied  by 
changes  in  the  refractometric  value  of  the  serum.  The 
view  that  bilirubin  is  an  important  regulator  of  the 
number  of  red  corpuscles  in  the  blood  is  thus  con¬ 
firmed.  W.  McCartney. 

Permeability  of  leucocytes  for  ions.  W. 
Fleischmann  (Pfliiger’s  Archiv,  1929,  223,  47—55; 
Chem.  Zentr.,  1930,  i,  2916). — The  cell-wall  of  leuco¬ 
cytes  (horse)  is  impermeable  to  magnesium,  calcium, 
and  barium  ions,  but  permeable  to  anions.  Cellular 
respiration  and  phagocytosis  are  sometimes  similarly, 
sometimes  differently,  affected  by  salts. 

A.  A.  Eldridge. 

Enumeration  of  blood  platelets.  I.  Olef 
(Arch.  Int.  Med.,  1930,  46,  585— 596).— Using  a  2% 
solution  of  sodium  metaphosphate  in  physiological 
saline  as  a  preserving  fluid,  the  number  of  platelets  in 
human  blood  is  found  by  comparison  with  that  of  the 
ervthrocytes  determined  by  direct  count. 

F.  O.  Howitt. 

Variations  in  catalase  and  anticatalase  of 
human  blood  under  physiological  conditions. 
E.  D.  Gagarina  (Zhur.  exp.  Biol.  Med.,  1929,  12, 
329 — 333). — Variation  of  blood-catalase  during  the 
day  is  parallel  with  that  of  hcemoglobin.  The 
menstrual  cycle,  but  not  digestion,  affects  the  blood- 
catalase.  '  Chemical  Abstracts. 

Critical  temperature  of  serum  :  depolarisation 
factor  and  hydration  of  serum  molecules. 
P.  L.  du  Notfv  (Science,  1930,  72,  224— 225).— The 
depolarisation  factor  of  the  light  scattered  by  serum 
begins  to  increase,  as  do  viscosity  and  rotatory  power, 
after  a  certain  temperature,  viz.,  57°  for  normal  horse 
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serum ,  is  reached.  The  increase,  at  first  slow,  becomes 
more  rapid  and  is  continuous  and  regular  even  after 
the  gel  state  is  reached.  Hydration  is  the  main 
factor  and  a  quantitative  explanation  is  afforded  by 
the  hypothesis  that  the  water  molecules  can  penetrate 
inside  the  large  molecular  structure  of  the  protein  and 
change  the  relative  position  of  the  groups.  When  the 
critical  temperature  is  reached  the  kinetic  energy  of  the 
water  mglecules  is  of  the  same  order  as  the  forces 
binding  the  external  groups  of  the  protein,  and 
penetration  commences.  L.  S.  Theobald. 

Cell  for  measuring  specific  conductivity  of 
blood-serum.  W.  R.  Ashby  (Biochem.  J.,  1930, 
24,  1557 — 1559). — The  cell  contains  two  large  flat 
electrodes  close  together  but  separated  by  an  insulating 
plate  with  a  small  hole  in  the  middle.  Only  1  c.c.  of 
serum  is  required  for  the  determination.  It  has  a 
coefficient  of  variation  of  0-53%  and  is  free  from 
polarisation.  S.  S.  Zilva. 

Globulins  and  albumins  of  serum.  B.  Ltjstig 
(Biochem.  Z.,  1930,  225,  247 — 263). — By  fractional 
precipitation  with  ammonium  sulphate  solutions 
according  to  the  method  of  Freund  and  Joachim  (A., 
1903,  ii,  87)  followed  by  dialysis  and  by  treatment 
with  dilute  solutions  of  sodium  chloride,  carbonate, 
and  hydroxide,  the  proteins  of  ox-serum  were  divided 
into  three  albumin,  four  euglobulin,  and  four  pseudo¬ 
globulin  fractions.  These  fractions,  which  differed 
greatly  in  amount,  were  examined  as  regards  their 
limits  of  precipitation  with  ammonium  sulphate 
solutions,  temperatures  of  coagulation  by  heat,  and 
nitrogen  content.  The  contents  of  amino-  and 
carboxyl  groups  were  also  determined  as  were  the 
ratios  total  N :  C02H  (“  carboxyl  index  ”),  NH, :  total 
N  (“  amino-index  ”),  and  NH2 :  CO,H  (cf.  Obermaver 
and  Willheim,  A.,  1912,  ii,  399;  1913,  i,  66S).  Since, 
in  the  various  fractions,  both  the  properties  examined 
and  these  ratios  (with  the  possible  exception  of  the 
last)  exhibit  great  differences  it  is  concluded  that  the 
serum  actually  contains  many  proteins. 

W.  McCartney. 

Daily  variation  of  the  sulphur  and  tryptophan 
content  of  human  serum-proteins.  K.  Lanc. 
(Arch.  exp.  Path.  Pharm.,  1930,  154,  342 — 353). — 
The  globulin  :  albumin  ratio  of  blood -serum  from 
patients  suffering  from  various  diseases  usually 
increases  during  the  course  of  the  day,  the  total  protein 
content  tending  to  decrease.  The  sulphur  and 
tryptophan  contents  vary  somewhat  irregularly,  but 
the  former  tends  to  increase  in  the  course  of  the  day. 

W.  O.  Kermack. 

Arteriovenous  difference  in  blood-sugar  con¬ 
tent.  B.  Y.  Glassberg  (Arch.  Int.  Med.,  1930,  46, 
605 — 609). — The  difference  in  sugar  content  of  venous 
and  capillary  blood  [identical  with  that  of  arterial 
blood  according  to  Foster  (A.,  1923,  i,  503)]  after 
ingestion  of  100  g.  of  dextrose  was  investigated  in 
normal  and  diabetic  ])ersons  with  a  view  to  its 
utilisation  in  clinical  diagnosis  of  abnormal  carbo¬ 
hydrate  metabolism.  The  figures  given  by  the 
method  of  Somogyi  (A.,  1929,  1096)  showed  such  a 
wide  variation  (2 — 60  mg.  per  100  c.c.)  that  no 
diagnostic  significance  could  be  attached  to  them. 

F.  O.  Hovtitt. 


Relations  between  blood-sugar  and  -fat  in 
experiments  with  sugar  loading.  G.  D.  Obraztzov 
and  M.  Kallinikova  (Zhur.  exp.  Biol.  Med.,  1929, 
12,  301—305). — On  feeding  sucrose  (0-3  g.  per  kg.) 
a  rise  in  blood-sugar  may  or  may  not  be  accompanied 
by  a  corresponding  fall  in  blood-fat. 

Chemical  Abstracts. 

Ljevulose  of  the  blood  and  lymph.  K.  Koztjra 
(Tohoku  J.  Exp.  Med.,  1930,  15,  39S— 418).— The 
'blood-kevulosc  of  rabbits  is  7-2,  of  dogs  7-2,  and  of 
pigs  4-6  mg.  per  100  c.c.  Oral  ingestion  doubles  the 
value  and  increases  the  blood-dextrose.  Adrenaline 
does  not  mobilise  lsevulose.  The  animal  can  syn¬ 
thesise  glycogen  from  loovulose. 

Chemical  Abstracts. 

Radiometric  micro-determination  of  [blood-] 
sugar.  R.  Ehrenbero  (Biochem.  Z.,  1930,  226, 
250 — 252). — When  the  method  of  Hagedorn  and 
Jensen  is  so  modified  that  the  residual  ferricyanide  is 
measured  radiometrically  numerous  determinations  of 
sugar  can  be  made  using  0T  c.c.  of  blood.  A  table 
with  the  help  of  which  results  can  be  calculated  is 
given  (cf.  A.,  1929,  1258).  W.  McCartney. 

Manometric  determination  of  blood-sugar. 
A.  Fcjita  and  K.  Okamoto  (Biochem.  Z.,  1930,  225, 
368 — 385). — The  sugar  content  of  1  c.c.  of  blood  is 
determined  manometrically  by  a  modification  of  Van 
Slvke  and  Hawkins’  method  (A.,  1928, 1358)  combined 
with  the  procedure  of  Warburg,  changes  of  level 
thirteen  times  as  great  as  those  produced  in  the 
process  of  Van  Slykc  and  Hawkins  being  obtained. 
A  concentrated  phosphate  buffer  solution  is  used  in 
preference  to  a  carbonate  solution. 

W.  McCartney. 

Colorimetric  determination  of  calcium  with 
01  c.c.  of  blood.  S.  Yoshimatsc  (Tohoku  J.  Exp. 
Med.,  1930,  15,  355 — 362). — The  calcium  and  mag¬ 
nesium  are  precipitated  from  the  protein-free  filtrate 
with  S-hydroxvquinoline,  the  calcium  compound 
being  rcdissolved  in  boiling  ammoniacal  ammonium 
chloride  solution  and  determined  colorimetrically. 

Chemical  Abstracts. 

Calcium  content  of  the  serum  of  cattle  with 
special  reference  to  the  influence  of  the  sexual 
organs.  W.  Frei  and  M.  A.  Emmerson  (Biochem.  Z., 
1930,  226,  355 — 3S0). — The  calcium  content  of  the 
serum  of  cattle  in  various  stages  of  growth  and  of  sexual 
condition  as  well  as  in  certain  pathological  conditions 
has  been  examined.  It  is  higher  in  female  calves 
than  in  male  and  in  calves  than  in  adult  cattle.  In 
cows  it  is  higher  in  oestrus  than  in  intercestrus  and  in 
pregnancy  than  in  the  non-pregnant  sta  te .  Castration 
lowers  it, in  males  but  raises  it  in  females.  When  the 
animals  are  suffering  from  cystic  degeneration  of  the 
follicles  in  the  ovary,  it  is  increased,  the  fluid  from 
the  cysts  having  a  higher  content  of  calcium  than  has 
the  serum.  Injection  of  “  progynone  ”  reduces  it,  whilst 
that  of  “  sistomensin  ”  or  of  extract  of  the  anterior 
lobe  of  the  pituitary  gland  raises  it.  The  significance 
of  these  results  is  discussed.  W.  McCartney. 

Determination  of  magnesium  in  blood.  F. 
Eichholtz  and  R.  Berg  (Biochem.  Z.,  1930,  225, 
352— 357).— Since  solutions  of  8-hydroxyquinoline 
are  unstable  in  presence  of  oxidising  agents  and  are 
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catalytically  decomposed  by  copper,  zinc,  or  gold, 
Yoshimatsu’s  modification  (Tohoku  J.  Exp.  Med., 
1929,  14,  No.  1)  of  Berg’s  method  (A.,  1928,  39)  for 
the  determination  of  magnesium  in  blood  must  be 
accordingly  altered.  Precipitation  of  the  magnesium- 
hydroxyquinoline  compound  should  be  initiated  by 
scratching  with  a  rod  of  glass  of  a  certain  composition. 

W.  McCartney. 

Determination  of  inorganic  phosphate  in 
serum  and  cerebrospinal  fluid.  C.  Lowe  nb erg 
and  M.  R.  Mattice  (J.  Lab.  Clin.  Med.,  1930,  15, 
59S — 600). — The  determination  is  made  by  Benedict 
and  Theis’  method  on  the  supernatant  liquid  after 
precipitation  of  calcium.  Chemical  Abstracts. 

Preparation  and  antigenic  properties  of  carbon 
monoxide-haemoglobin.  A.  K.  Boor  and  L. 
Hektoen  (J.  Infect.  Dis.,  1930,  46,  1 — 11).— Carbon 
monoxide-haemoglobin,  prepared  by  saturating  oxy¬ 
hemoglobin  with  carbon  monoxide  and  crystallising 
the  product  from  alcohol,  is  antigenic  and  mainly 
species -specific.  Chemical  Abstracts. 

Examination  of  the  precipitate  from  haemo¬ 
globin  and  anti-haemoglobin  serum  and  the 
nature  of  antibodies.  F.  Breinl  and  F.  Hattro- 
witz  (Z.  physiol.  Chem.,  1930,  192,  45 — 57). — The 
precipitate  produced  by  haemoglobin  and  anti- 
hemoglobin  serum  contains  2 — 8%  of  lipins,  5 — 10% 
of  salts,  and  an  organic  residue  containing  C  50-7, 
H  7-4,  N  17-7%,  figures  typical  of  a  protein.  The 
protein  resembles  the  globulin  of  serum,  since  it  gives 
on  hydrolysis  about  the  same  amount  of  tyrosine, 
cystine,  and  arginine.  At  low  haemoglobin  concen¬ 
trations  (1  in  1000  to  1  in  200,000)  the  precipitate  con¬ 
tains  C — 11%,  at  higher  concentrations  up  to  24% 
of  the  antigen.  The  lipins  of  the  precipitate  resemble 
those  precipitated  with  the  globulins  from  serum; 
they  contain  neither  cholesteryl  phosphatides  nor 
cerebrosides,  are  probably  carried  down  mechanically, 
and  therefore  are  without  significance. 

J.  H.  Blrkinshaw. 

Protein-antibody  system.  M.  Heidelberger 
and  F.  E.  Kendall  (Science,  1930,  72,  252 — 253). — 
The  precipitin  reaction  between  a  true  antigen  and 
its  antibody  is  essentially  the  same  as  a  typical 
inorganic  precipitation.  Data  obtained  with  the 
antigen  A-salt-azobcnzidincazo -egg-albumin  arc 
recorded.  L.  S.  Theobald. 

Amount  of  circulating  precipitin  following 
the  injection  of  a  soluble  antigen.  M.  Heidel¬ 
berger  and  F.  E.  Kendall  (Science,  1930, 72, 253). — 
Data  on  the  amounts  of  precipitable  protein  obtain¬ 
able  after  the  injection  of  rabbits  with  small  doses  of 
the  antigen  .R-salt-azobcnzidincazo-egg-albumin  favour 
the  view  that  the  antigen  plays  no  part  in  building 
up  the  antibody  complex.  *  L.  S.  Theobald. 

Action  of  ultra-violet  light  on  complement, 
amboceptor,  agglutinin,  the  Wassermann  re¬ 
action,  and  the  precipitinogenic  property  of  the 
serum.  A.  Hassk6  (Biochem.  Z.,  1930,  226,  462 — 
481). — The  specific  properties  of  the  complement,  the 
antibodies  of  Wasscrmann-positive  sera,  the  ambo¬ 
ceptor  and  agglutinin,  serum-precipitinogen,  and 


bacillary  protein  are  all  diminished  or  destroyed  by 
ultra-violet  radiation.  H.  W.  Dudley. 

Systemic  effect  of  X-rays.  I.  Blood  changes 
in  dogs  following  exposure  to  filtered  X-rays 
of  short  wave-length.  E.  A.  Poiile,  E.  L.  Sever- 
INGHAUS,  and  L.  Davy  (Amer.  J.  Roentgenol.,  1930, 
23,  291 — 298). — Changes  in  the  blood-hcemoglobin, 
-non-protein-nitrogen,  -uric  acid,  -sodium  chloride, 
and  -cholesterol  were  not  observed. 

Chemical  Abstracts. 

Biophysical  origin  of  the  law  of  ionic  antagon¬ 
ism.  A.  P.  Konikov  (Zhur.  exp.  Biol.  Med., 
1929, 12,  342 — 350). — The  antagonism  depends  on  the 
presence  of  a  membrane  containing  lipin  and  of  a 
potential  in  the  cell  surface.  In  specific  haemolysis 
the  antagonism  is  observed  only  when  there  is  a  com¬ 
bination  of  potassium  or  sodium  salts  with  salts  of 
cobalt,  nickel,  and  manganese. 

Chemical  Abstracts. 

Chemical  nature  of  the  chondriome.  A.  Giroud 
(Protoplasma,  1929,  7,  72 — 98). — Protein  was  found 
in  the  chondriome  of  intestinal  cells  of  -4-scan's  cam's. 
The  thiol  group,  where  encountered,  seems  to  be 
somewhat  intimately  connected  with  the  chondriome, 
although  the  nitroprusside  test  is  also  given  by  the 
hyaloplasm.  Chemical  Abstracts. 

Constituents  of  liver  of  aquatic  animals.  II. 
Nitrogenous  compounds  of  the  liver  of  the 
bonito,  Katsuiconus  vagans,  Lesson.  K.  Yosni- 
mtjra  and  K.  Nisiuda  (J.  Agric.  Chem.  Soc.  Japan, 
1930,  6,  118 — 125). — The  liver  contained  :  water 
75-19,  crude  protein  18-65,  protein  6-03,  crude  fat 
3-28,  crude  ash  1-29,  total  nitrogen  2-984,  protein- 
nitrogen  0-966,  water-soluble  non-protein-nitrogen 
2-018%.  The  distribution  of  the  nitrogen  was 
determined.  Chemical  Abstracts. 

New  sterol  in  human  brain.  I.  H.  Page  and 
E.  Muller  (Naturviss.,  1930, 18,  868). — The  mother- 
liquor  from  the  extraction  of  cholesterol  from  brains 
by  the  acetone  process  furnished,  by  further  extrac¬ 
tion,  a  new  sterol,  C25H440,  the  acetyl  derivative  of 
which  has  m.  p.  105°,  [aJjJ  —25-17°.  The  free  sterol 
obtained  by  the  action  of  sodium  ethoxidc  on  the 
acetate  derivative  had  no  definite  m.  p.,  and 
[ajg  -18-95°.  It  show-s  no  maxima  in  the  absorption 
spectrum  above  240  mp.  A.  J.  Mee. 

Determination  of  glutathione  content  of  normal 
and  pathological  tissues.  T.  Kamiya  (Nagaova 
J.  Med.  Sci.,  1928,  3,  25 — 44). — Comparative  values 
for  animal  and  vegetable  tissues  and  organs  are 
recorded.  In  plants  the  glutathione  content  increased 
in  proportion  to  the  chlorophyll. 

Chemical  Abstracts. 

Relation  between  glutathione  content  and 
growth  of  animals.  T.  Kamiya  (Nagaova  J-  Med. 
Sci.,  192S,  3,  74 — 84). — The  relation  for  silkworms, 
bees,  and  frogs  differs  from  that  for  mammals. 

Chemical  Abstracts. 

[Action  of]  proteolytic  enzymes  on  [the  pro¬ 
tein  of]  Egyptian  mummies  (about  3000  years 
old)  and  mammoths  (30,000 — 100,000  years  old). 
O.  Steffuhn  and  X.  Utkina-Ljubovzova  (Biochem. 
Z„  1930,  226,  237— 242).— Intracellular  proteolytic 
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enzymes  digest  the  proteins  of  preserved  tissues  of 
great  age  as  readily  as  the  protein  of  fresh  tissue  (cf. 
this  vol . ,  956).  P.  W.  Clutterbuck. 

Lipase  of  the  tonsils.  T.  Motai  (Nagaoya  J. 
Med.  Sci.,  1928,  3,  51 — 73). — Dogs’  (2 — 3  months  old) 
tonsils  contain  an  active  lipase  with  optimum  pH 
7-8 — 8-4  which  is  resistant  to  quinine  but  sensitive  to 
sodium  fluoride  and  atoxyl.  Chemical  Abstracts. 

Biological  significance  and  distribution  of 
glycogen  in  the  pregnant  uterus  of  the  bat.  I. 
Placenta,  umbilical  cord,  and  amnion.  II. 
Yolk-sac  and  mesometrium  of  the  uterus.  M. 
Kadbiura  (Keijo  J.  Med.,  1930,  1,  288—315,  316— 
346). — I.  Considerable  amounts  of  glycogen  are 
present  in  the  blood-vessels  of  the  embryonic  placenta, 
but  none  in  those  of  the  mother.  The  umbilical  cord 
also  contains  glycogen,  although  not  in  the  early 
stages  of  pregnancy,  and  the  amnion  shows  the 
presence  of  glycogen  in  considerable  quantities. 
Glycogen  of  the  placenta  serves  as  a  nutrient  for  the 
foetus  from  the  beginning  to  the  middle  of  pregnancy, 
and  thereafter  is  laid  down  as  a  reserve  in  the  muscle- 
glycogen. 

II.  Similar  functions  arc  ascribed  to  the  glycogen 
of  the  yolk  sac  epithelium  and  mesometrium  of  the 
uterus,  which,  however,  disappears  shortly  before  birth. 

P.  G.  Marshall. 

Specificity  of  the  colour  reactions  of  Dische 
for  the  purine-  and  pyrimidine-nucleosides  of 
thymonucleic  acid.  Z.  Dische  (Z.  physiol.  Chern., 
1930,  192,  58 — 60). — The  comments  of  Angermann 
and  Biclschovsky  (this  vol.,  1464)  are  discussed. 

J.  H.  Birkinshaw. 

Artificial  synthesis  of  bones  and  teeth.  I. 
Preparation  of  glycine  hexol  salt  and  glycine 
phosphatocalcium  carbonate.  T.  Gass  many  (Z. 
physiol.  Chem.,  1930,  192,  61— 69).— Glycine  in 
presence  of  natural  ice-water,  when  exposed  to  the 
air,  combines  with  calcium  oxide  to  form  the  glycine 
hexol  salt.  The  latter,  when  treated  with  ammonium 
orthophosphate  or  with  glucoscphosphoric  acid  at 
38 — 40°,  yields  glycine  phosphatocalcium  carbonate. 
By  careful  ignition  of  the  latter  the  corresponding 
phosphatocalcium  carbonate,  giving  apatite  with 
barium  chloride,  is  obtained.  In  the  glycine  com¬ 
plexes  the  glycine  is  a  constituent  part  of  the  molecule 
not  removable  by  water.  The  complexes  are  repre¬ 
sented  as  follows :  [Ca{(0H)2Ca}3]CO3,NH2-G'H2'CO.,H 
— ->-  [Ca::::{(0-P0sCa),Ca}3]C03!KH2-CH!,C02H. 

J.  H.  Birkinshaw. 

Spectrographic  analysis  of  animal  tissues. 
H.  M.  Pox  and  H.  Ramage  (Nature,  1930,  126, 
682). — Spectrograms  have  been  obtained  of  animal 
tissues  by  the  method  previously  described  (A.,  1929, 
527).  Iron  and  copper  were  invariably  found  and  are 
probably  universal  constituents  of  protoplasm.  Man¬ 
ganese  is  widely  distributed  in  molluscs,  whilst  nickel, 
cobalt,  lead,  silver,  cadmium,  lithium  (widespread), 
rubidium,  and  strontium  (widespread)  were  detected 
in  many  tissues.  Ccesium  and  barium  were  not  found. 
Calcium  fluoride  was  identified  in  the  body-wall  of 
Archidorus  tuberculata  only.  L.  S.  Theobald. 

Fasting  gastric  secretion.  F.  Ricci  (Arch. 
Farm,  sperim.,  1930,  51,  55— 63).— The  amount  of 


secretion  and  the  content  of  hydrochloric  acid  have 
been  determined  in  70  cases,  and  the  diagnostic  value 
of  the  results  is  discussed.  The  administration  of  a 
test  meal  is  not  generally  essential. 

R.  K.  Callow. 

Unsaponifiable  fraction  of  bile  lipins.  E.  P. 
IIaussler  and  E.  Brauchli  (Helv.  Chim.  Acta,  1930, 
13,  908 — 915). — Extraction  of  ox  bile  with  ether  or 
benzene  gives  01 — 0-3%  of  “  fat,”  which  after 
dissolution  in  ether,  precipitation  of  coloured  material 
by  light  petroleum,  and  evaporation  of  the  remaining 
solution  is  hydrolysed  by  alcoholic  potassium  hydr¬ 
oxide  in  an  atmosphere  of  nitrogen.  The  unsaponi¬ 
fiable  matter  (about  10%  of  the  ”  fat  ”)  is  separated 
by  fractional  crystallisation  into  cholesterol,  a  com¬ 
pound  (I),  C26H4204  or  G^H^Oj.  m.  p.  194—195°, 
[a]?;  —22°  in  chloroform  {acetate,  m.  p.  169—170°),  a 
substance  (II),  m.  p.  217 — 218°,  and  a  compound  (III), 
C27H42(or44)04,  m.  p.  255—257°,  [etjff  -66°  in  chloro¬ 
form  (i diacelate ,  m.  p.  231 — 232°,  [a]g  —51°  in  benzene). 
Tho  primary  isolation  of  I  is  as  an  additive  compound, 
m.  p.  172 — 173°,  [ajf;  -32-5°  in  chloroform,  with 
cholesterol.  Separation  of  this  into  its  constituents 
is  effected  either  by  precipitation  with  digitonin  or  by 
benzoylation,  separation  of  the  cholesteryl  benzoate, 
and  hydrolysis  of  the  product  precipitated  from  tho 
mother-liquors  by  water.  The  Liebermann-Burchard 
reaction  is  given  by  I  and  III,  but  not  by  It.  None 
of  the  compounds  gives  the  Rosenheim,  Tortelli-Jaffe, 
Carr  and  Price,  or  Pettenkoffer  reactions ;  they  have 
no  oestrus-producing  action  (cf.  Gsell-Busse,  A.”,  1929, 
475).  H.  Burton. 

Changes  in  alkaline  reserve  and  sugar  content 
of  bile  under  the  influence  of  different  physio¬ 
logical  stimuli.  I.  Food.  V.  M.  Karatygin 
and  A.  I.  Hefter  (Zhur.  exp.  Biol.  Med.,  1929,  13, 
43—52). — The  alkaline  reserve  of  the  bile  of  the  fasting 
animal  is  0 — 80  vol.-%.  Dextrose,  caseinogen, 

peptone,  and  Liebig’s  extract  favour  acidosis,  and 
fats  alkalosis.  Bile-sugar  is  increased  by  carbo¬ 
hydrates,  proteins,  and  extractives,  and  diminished 
by  fat.  Chemical  Abstracts. 

Primary  tryptic  action  in  the  pancreas, 
biliary  duct,  and  liver.  K.  Hoesch  (Z.  klin.  Med., 
1929, 110,  735— 747  ;  Chem.  Zentr.,  1930,  i,  2906).— 
Normal  bile  contains  no  trypsin  activator.  The 
presence  of  trypsin  in  tho  biliary  duct  is  due  to  tho 
presence  of  bacteria.  *A.  A.  Eldridge. 

Venom  of  the  snake  Pseudechis  Australis . 
C.  H.  Kellaway  and  D.  F.  Thomson  (Austral.  J. 
Exp.  Biol.,  1930,7, 125—133, 134— 150).— The  venom 
possesses  powerful  haemolytic  and  anticoagulant 
actions,  causes  a  transitory  fall  in  blood-pressure  in 
the  rabbit,  and  in  a  concentration  of  1  :  10,000  stops 
the  beat  of  the  isolated  rabbit  auricle  in  about  1  hr. 

F.  O.  Howm. 

Structure  of  silk  fibroin.  II.  E.  Abder- 
halden  and  H.  Brockmann  (Biochem.  Z.,  1930, 
226,  209 — 220). — When  silk  fibroin  is  benzoylated  by 
means  of  benzoyl  chloride  in  pyridine,  the  product 
shows  a  greater  amount  of  readily,  and  the  same 
amount  of  difficultly,  hydrolysablc  benzoyl  than  that 
obtained  by  benzoylation  in  aqueous  solution. 
Benzoylation  also  occurs  on  heating  the  fibroin  with 
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benzoic  anhydride  in  pyridine.  Tussah  silk  is  in¬ 
soluble  in  concentrated  lithium  bromide  solution  (cf. 
A.,  1929,  1473)  and  is  only  feebly  attacked  by  benzoyl 
chloride  in  pyridine.  Methylation  of  silk  fibroin  with 
diazomethane  for  a  short  time  gives  a  product  the 
mcthoxyl  content  of  which  corresponds  with  the 
tyrosine  content  of  the  fibroin,  and  for  a  longer  time 
gives  a  constant  methoxyl  content.  The  hydroxyl  con¬ 
tent  of  the  fibroin  calculated  from  the  exhaustively 
methylated  product  corresponds  with  that  calculated 
from  the  benzoyl  content.  Fibroin  dispersed  in  water 
is  attacked  by  dog’s  gastric  juice  and  by  trypsin,  but 
not  by  erepsin.  Erepsin  further  degrades  the  products 
obtained  by  the  action  of  pepsin.  By  the  action  of 
trypsin  most  of  the  tyrosine  is  separated  and  by  the 
action  of  trypsin  and  erepsin  half  of  the  fibroin  is 
converted  into  dialysable  products. 

P.  W.  ClUTTERBTTCK. 

Waxy  substance  of  cocoon  silk  fibres.  0. 
Masami  (Bull.  Agric.  Chern.  Soc.  Japan,  1928,  4, 
123 — 125). — The  ether-soluble  wax,  containing  orange 
pigments,  has  m.  p.  about  65°  and  contains  C  77-9, 
H  13-2,  0  8-9%.  The  unsaponifiable  substance  (63%) 
contains  82%  of  higher  alcohols  and  18%  of  hydro¬ 
carbons  ;  it  has  m.  p.  84°  and  contains  C  81-6,  H  14-6, 
0  3-8%.  Hentriacontanc,  ceryl  and  myricyl  alcohols, 
but  not  sterol,  are  present;  the  insoluble  fatty  acid 
is  mainly  melissic  with  some  stearic  and  palmitic 
acids,  whilst  the  soluble  fatty  acids  have  mol.  wt. 
140.  Chemical  Abstracts. 

Relation  between  reeling  process  of  the  cocoon 
and  physico-chemical  properties  of  the  aqueous 
colloidal  solution  of  sericin.  H.  Kaneko  and 
M.  Miyasaka  (Bull.  Scricult.  Japan,  1930,  3,  2 — 3). — 
The  sericin  of  silk  cocoons  has  been  examined  as  to 
its  solubility  in  hot  water  and  the  stability,  viscosity, 
surface  tension,  osmotic  pressure,  specific  electric 
conductivity,  and  degree  of  turbidity  of  its  colloidal 
solutions.  Increased  ease  of  reeling  appears  to  be 
correlated  with  lower  solubility  in  hot  water,  higher 
stability  of  colloidal  solutions,  lower  surface  tension, 
greater  conductivity,  greater  osmotic  pressure,  and 
greater  turbidity.  W.  0.  Kermack. 

Coagulation  of  liquid  silk  stored  in  the  silk 
gland  of  silk-worm.  M.  Hirasawa  (Bull.  Sericult. 
Japan;  1930,  3,  6 — 7). — The  liquid  silk  coagulates  in 
two  stages.  Semi-coagulated  silk  which  has  under¬ 
gone  the  first  stage  of  coagulation  may  be  stretched 
without  breaking  to  about  six  times  the  length  of  the 
original  silk  gland,  whereupon  the  second  stage  of 
coagulation  occurs.  The  Optimum  reaction  for  the 
occurrence  of  the  first  stage  is  pa  1-2 — 3-8  and  the 
coagulating  action  of  a  saturated  solution  of  sodium 
hydrogen  sulphate  is  probably  due  partly  to  its 
reaction  and  partly  to  its  dehydrating  effect. 

W.  0.  Kermack. 

Detection  of  acetone  in  urine  in  presence  of 
acetoacetic  acid.  H.  Kaiser  and  E.  Wetzel 
(Suddeut.  Apoth.-Ztg.,  1930,  70,  108 — 109;  Chcm. 
Zentr.,  1930,  i,  3220). — The  acetone  is  evaporated 
into  a  drop  of  a  solution  of  p-nitrophenylhydrazine  in 
acetic  acid,  the  hydrazone  being  detected  microscopic¬ 
ally.  Acetone  is  differentiated  from  acetaldehyde  by 
the  use  of  the  »i-compound.  A.  A.  Eldridge. 


Micro-determination  of  sugar  in  urine.  E. 
Pros  (Klin.  Woch.,  1930,  9,  500—501 ;  Chem.  Zontr., 
1930,  i,  3220). — Ammonium  thiocyanate  is  added, 
■whereby’'  cuprous  oxide  is  converted  into  the  stable 
thiocyanate,  and  the  disappearance  of  the  blue 
cuprammonium  complex  serves  as  an  indication  of 
the  end-point.  A.  A.  Eldridge. 

Undetermined  carbon  and  sugar-carbon  of 
normal  urine.  P.  Fleury  and  P.  Ambert  (J. 
Pharm.  China.,  1930,  [viii],  12,  350— 364).— After- 
treatment  of  the  urine  with  acid  mercuric  nitrate,  the 
sugars  are  precipitated  at  4°  with  a  copper  sulphate- 
barium  hydroxide  solution.  The  total  carbon, 
nitrogen,  urea,  mercury-reducing  value  (cf.  Fleury 
and  Marque,  A.,  1929,  948),  and  copper-reducing 
value  (cf.  Fleury  and  Boutot,  A.,  1922,  ii,  879)  of  the 
precipitated  complex  and  the  filtrate  are  determined 
before  and  after  hydrolysis.  One  quarter  of  the  total 
carbon  left  after  treatment  with  mercuric  nitrate  is 
precipitated  as  the  unstable  cupro-barium  precipitate, 
75%  of  which  reduces  potassium  iodomercurate, 
which  is  approximately  twice  the  amount  as  deter¬ 
mined  by  the  copper-reducing  method.  The  osazones, 
m.  p.  160 — 175°,  prepared  from  the  cupro-barium 
precipitate  resemble  glycurosazone  (cf.  Grimbert  and 
Bernier,  A.,  1910,  ii,  163),  show-  no  change  on  hydro¬ 
lysis,  and  are  identical  with  those  obtained  from  urine 
after  treatment  with  mercuric  nitrate.  The  solutions 
obtained  from  the  cupro-barium  precipitates  are 
optically  inactive,  their  copper-reducing  fraction 
consisting  entirely  of  aldoses.  C.  C.  N.  Vass. 

Influence  of  feeding  on  certain  acids  in  the 
faeces  of  infants.  TV.  Effect  of  an  excess  of 
lactose  in  breast  milk  and  in  whole  cow’s  milk 
on  the  excretion  of  volatile  acids  and  of  lactic 
acid.  J.  It.  Gerstley,  G.  C.  Wang,  and  A.  A. 
Wood  (Amer.  J.  Dis.  Children,  1930,  39,  729 — 735).— 
The  addition  of  lactose  (3%)  to  whole  cow’s  milk 
causes  an  increase  in  the  output  of  volatile  acids  and 
lactic  acid  and  in  the  total  titratable  acidity,  whilst 
the  addition  of  12%  of  lactose  causes  little  change. 

Chemical  Abstracts. 

Citric  acid  content  of  the  urine  in  acidosis  and 
alkalosis.  O.  Ostberg  (Biochem.  Z.,  1930,  226, 
162 — 163). — The  mean  urinary  citric  acid  of  200 
persons  was  0-2 — 1-0  g.  per  day.  Subnormal  values 
were  obtained  in  diabetes  and  experimental  acidosis 
and  considerably  increased  values  (up  to  2-23  g.  per 
day)  after  administration  of  sodium  hydrogen 
carbonate.  P.  W.  Clutterbuck. 

Disturbance  of  lactic  acid  synthesis  in  adrenal- 
ectomised  animals.  E.  Hayasaka  (Tohoku  J. 
Exp.  Med.,  1930,  14,  359 — 384).— Acidosis,  increased 
basal  metabolism,  and  impaired  resynthesis  of  lactic 
acid  to  dextrose  are  corrected  by  prolonged  infusion 
of  adrenaline.  Chemical  Abstracts. 

Determination  of  the  net  volume  of  precipitated 
roteins  in  albuminuria.  K.  Inotje  (J.  Biochem. 
apan,  1930,  12,  7—25). — When  the  proteins  are 
precipitated  with  Esbach’s,  Tsuchiya’s,  or  Sueyoshi’s 
reagent  and  centrifuged,  Vt=t/(a+bt),  where  Vt  is 
the  volume  and  t  the  time.  The  conversion  of  the 
values  obtained  into  percentages  is  discussed. 

Chemical  Abstracts. 
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Liquid  and  dry  milk  as  anaemia-producing 
diets.  G.  C.  S upflee,  0.  D.  Dow,  G.  E.  Flanigan, 
and  O.  J.  Kahlenberg  (J.  Nutrition,  1930,  2,  451— 
469). — Addition  of  inorganic  iron  and  copper  does  not 
protect  rats  from  anannia  caused  by  a  milk  diet. 
Dried  milk  containing  an  increased  quantity  of  iron 
arising  from  the  cylinders  had  protective  properties. 
The  xanthate  method  for  the  determination  of  copper 
in  milk  is  preferred.  Chemical  Abstracts. 

Distribution  of  amino-acids  in  blood  in  anae¬ 
mias.  A.  Simon  (Arch.  exp.  Path.  Pharm.,  1930, 154, 
239 — 246). — The  red  blood-corpuscles  of  human 
patients  suffering  from  various  types  of  anaemia  have 
a  high  amino-nitrogen  content  and  the  ratio  of  the 
concentration  of  amino-nitrogen  in  the  corpuscles  to 
that  in  the  plasma  is  unusually  large.  During  blood 
regeneration  the  corpuscle-amino-nitrogen  and  the 
ratio  both  tend  to  fall.  W.  0.  Kermack. 

Cancer  antigen.  Z.  Kolodziejska  and  W. 
Halber  (Biochem.  Z.,  1930,  225,  464— 477).— The 
substance  which  occurs  in  alcoholic  extracts  of 
cancerous  tumours  and  reacts  with  sera  from  persons 
suffering  from  cancer  and  with  that  from  pregnant 
women,  combining  with  a  complement,  is  found  in  the 
fraction  containing  the  fatty  acids. 

W.  McCartney. 

Chemotherapy  of  transplanted  and  spontane¬ 
ous  tumours.  P.  Zadik  (Z.  Krebsforsch.,  1930, 
30,473—481;  Chem.  Zentr.,  1930,  i,  2924).— Chiefly 
negative  results  are  recorded ;  the  use  of  isamin-blue 
and  of  bismuth  preparations,  however,  gave  good 
results.  A.  A.  Eldridge. 

Chemical  measurement  of  carcinolysis.  R. 
Wiixheim  and  K.  Stern  (Biochem.  Z.,  1930,  226, 
315 — 324). — During  cytolysis  there  are  liberated  from 
the  cells  fat-like  substances  which  develop  a  character¬ 
istic  colour  with  aqueous  solution  of  neutral-red.  A 
description  is  given  of  a  colorimetric  process,  based 
on  this  fact,  for  measuring  the  extent  of  carcinolysis. 

W.  McCartney. 

Mitogenetic  radiation  from  the  blood  and 
urine  of  healthy  and  diseased  persons.  W.  W. 
Siebert  (Biochem.  Z.,  1930,  226,  253 — 256). — The 
mitogenetic  power  possessed  by  the  blood  of  healthy 
persons  is  found  also  in  their  urine,  but  is  usually 
absent  from  the  blood  and  urine  of  persons  suffering 
from  various  diseases  (cf.  Gurwitscli  and  Salkind, 
A.,  1929,  1330).  W.  McCartney. 

Importance  of  mitogenetic  radiation  from 
human  blood  in  diagnosis  of  carcinoma.  H. 
Geseniits  (Biochem.  Z.,  1930,  226,  257 — 272 ;  cf. 
preceding  abstract  and  this  vol.,  1620). — The  results 
obtained  by  Gurwitscli  and  Salkind  and  by  Siebert 
have  been'  confirmed  by  the  method  previously 
described.  W.  McCartney. 

Dextrose  tolerance  in  infants  and  young 
children.  A.  B.  MacLean  and  R.  C.  Sullivan 
(Amer.  J.  Dis.  Children,  1929,  37,  1146—1160).— 
The  dextrose  tolerance  of  normal  infants  is  greater 
than  that  of  normal  adults.  The  effect  of  pathological 
conditions  is  recorded.  Chemical  Abstracts. 

Carbohydrate  tolerance  in  infants  and  young 
children  with  cceliac  disease.  A.  B.  MacLean 


and  R.  C.  Sullivan  (Amer.  J.  Dis.  Children,  1929, 38, 
16—25). — An  increased  dextrose  tolerance  is  observed. 

Chemical  Abstracts. 

(a)  Influence  of  insulin  on  the  characteristics 
of  the  blood,  the  velocity  of  sedimentation  of  ery¬ 
throcytes,  and  the  times  of  haemorrhage  and  of 
coagulation,  (b)  Experimental  glycsemia  in 
diabetes  mellitus  during  insulin  therapy.  G. 
Lega  (Arch.  Farm,  speritn.,  1930,  51,  1 — 23,  33 — 40). 
— (a)  Diabetic  patients  show  low  values  for  the 
erythrocyte  count  and  blood-hamoglobin,  a  high 
leucocyte  count,  a  slightly  increased  bleeding  time, 
and  distinctly  increased  times  of  coagulation  and  of 
sedimentation  of  the  erythrocytes.  Dietetic  treat¬ 
ment  affects  only  the  erythrocyte  count  and  blood- 
hremoglobin  beneficially.  Under  insulin  treatment 
all  the  characteristics  change  in  the  direction  of  normal 
values. 

(b)  Observations  of  the  blood-sugar  curve  after 
oral  administration  of  dextrose  show  a  progressive 
diminution  of  the  intensity  and  duration  of  hyper - 
glycfemia  after  insulin  therapy.  R.  K.  Callow. 

Uricaemia  in  diabetes  mellitus.  R.  Alfredo 
(Arch.  Farm,  sperim.,  1930, 51, 34 — 48). — Endogenous 
hyperuricasmia  is  generally  found  in  diabotic  patients, 
and  the  intensity  and  duration  of  hyperuricsemia 
provoked  by  administration  of  purines  are  increased. 
The  connexion  of  this  metabolic  defect  with  defective 
carbohydrate  metabolism  is  discussed. 

R.  K.  Callow. 

Cholesterol  content  of  normal  and  eclamptic 
placentae.  H.  Goldhammer  (Biochem.  Z.,  1930, 
226,  401 — 403). — On  the  average  the  normal  placenta 
contains  0-91%  of  its  dry  weight  of  cholesterol  and 
the  eclamptic  0-65%.  W.  McCartney. 

Liesegang  phenomenon  in  gall-stones.  J.  E. 
Sweet  (Coll.  Symp.  Ann.,  1929,  7,  249 — 258). — 
Liesegang  rings,  due  to  the  diffusion  of  bilirubin,  have 
been  observed.  Chemical  Abstracts. 

Respiratory  metabolism  in  infancy  and  child¬ 
hood.  XI.  Respiratory  exchange  in  marasmus; 
effect  of  muscular  activity.  J.  R.  Wilson,  S.  Z. 
Levine,  andM.  Kelly  (Amer.  J.  Dis.  Children,  1930, 
39,  736—746).  Chemical  Abstracts. 

Milk  of  cows  in  nymphomania.  E.  Mayr 
and  K.  Wurster  (Milchwirt.  Forsch.,  1930,  9,  335 — 
338:  Chem.  Zentr.,  1930,  i,  1869). — The  milk  had  an 
unpleasant  taste  and  odour ;  the  density  was  normal, 
but  the  fat  content  high  (4-9%).  The  actual  and 
potential  acidities  and  the  refraction  of  the  serum 
were  increased,  whilst  the  electrical  conductivity  was 
low.  A.  A.  Eldridge. 

Plasma-proteins  in  relation  to  blood  hydr¬ 
ation.  IV.  Malnutrition  and  the  serum-pro¬ 
teins.  F.  S.  Bruckman,  L.  M.  D’Esopo,  and  J.  P. 
Peters.  V.  Serum-proteins  and  malnutritional 
or  cachetic  cedema.  F.  S.  Bruckman  and  J.  P. 
Peters  (J.  Clin.  Invest.,  1930,  8,  577 — 590,  591 — 
595). — IV.  The  serum-albumin  is  subnormal  in 
malnutrition  not  complicated  by  anhydraemia. 

V.  (Edema  develops  when  the  serum-albumin  is 
less  than  3%.  Chemical  Abstracts. 
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(a)  State  of  the  calcium  in  blood-serum  of 
normal  dogs  and  of  parathyroidectomised  dogs. 
lb)  Amount  of  diffusible  calcium  in  serum  of 
normal  and  of  parathyroidectomised  dogs,  (c) 
Effect  of  parathyroidectomy  on  rate  of  settling  of 
red  blood-corpuscles.  A.  vox  Beznak  (Biochem. 
Z.,  1930,  225,  295—304,  305—311,  312—317).— 
(«)  In  the  serum  of  dogs  suffering  from  tetany  as  a 
result  of  removal  of  the  parathyroid  glands  the 
amounts  both  of  total  calcium  and  of  calcium  which 
can  be  removed  by  adsorption  on  powdered  bone  are 
lower  than  those  from  normal  dogs,  the  magnitude  of 
the  decrease  being  possibly  related  to  the  severity  of 
the  symptoms.  The  decrease  may  be  a  consequence 
of  reduced  formation  of  a  negatively  charged  complex 
which  holds  calcium  compounds  in  solution. 

(b)  Since  the  total  calcium  content  of  the  lymph 
from  the  thoracic  duct  of  normal  dogs  and  of  dogs  from 
which  the  parathyroid  glands  have  been  removed  is 
almost  the  same  as  that  of  their  blood-serum  it  follows 
that  the  total  calcium  of  the  serum  is  diffusible  and, 
since  the  proportion  of  calcium  which  can  be  removed 
by  adsorption  from  both  fluids  is  the  same,  the  physico¬ 
chemical  condition  of  the  calcium  in  both  must  also 
be  the  same. 

(c)  The  rate  of  settling  of  the  red  blood-corpuscles 

of  rabbits  and  dogs  is  increased  by  removal  of  the 
parathyroid  glands.  The  increase  may  be  related  to 
an  accompanying  decrease  in  the  amount  of  the 
negatively  charged  calcium  complex  present  in  the 
blood.  W.  McCartney. 

Determination  of  calcium  in  pus.  M.  Beber 
and  S.  S.  Pinto  (J.  Lab.  Clin.  Med.,  1930, 15,  693— 
695). — The  material  is  digested  with  nitric  acid  and 
concentrated  hydrogen  peroxide  solution ;  after 
removal  of  most  of  the  nitric  acid  the  solution  is 
neutralised  and  diluted  to  4  c.c.,  Kramer  and  Tisdall’s 
method  then  being  employed. 

Chemical  Abstracts. 

Cholesterol  and  phosphorus-containing  lipins 
in  the  blood  during  experimental  rabies.  D. 
Zuverkalov  and  I.  Goldenberg  (Biochem.  Z.,  1930, 
226,  278 — 285). — In  rabbits  suffering  from  experi¬ 
mental  rabies  the  cholesterol  content  of  the  blood 
increases  in  the  early  stages  of  the  disease,  but  the 
increase  may  be  a  result  rather  of  the  accompanying 
derangement  of  the  water  supply  in  the  organism  than 
directly  of  the  infection  itself.  Throughout  the  whole 
course  of  the  disease  the  amount  of  phosphorus- 
containing  lipin  in  the  blood  increases  (cf.  A.,  1929, 
1482).  W.  McCartney. 

Blood-lactic  acid  in  renal  insufficiency.  R. 
Alfredo  (Arch.  Farm,  sperim.,  1930,  51,  141 — 144). 
—Lactic  acid  is  not  present  in  the  blood -plasma  in 
cases  of  partial  renal  insufficiency,  but  is  found  when 
this  insufficiency  is  absolute.  T.  H.  Pope. 

Pathogenesis  of  thrombosis.  B.  Stuber  and 
K.  Lang  (Arch.  exp.  Path.  Pharm.,  1930,  154,  22 — 
40). — Thrombosis  is  due  mainly  to  a  retardation  of 
blood  movement,  local  or  general,  and  a  change  in  the 
chemical  and  physico-chemical  characteristics  of  the 
corpuscles  and  plasma.  Thus  there  is  an  increased 
acidity  of  the  blood  due  to  increase  in  the  carbon 
dioxide  content  and  a  reduction  in  the  electric  charge 


of  the  platelets.  These  changes  in  some  cases  followed 
soon  after  a  mere  change  in  the  blood  movement  as 
studied  in  artificial  vascular  constriction,  so  that  this 
retardation  is  the  deciding  factor.  The  actual 
relationship  of  these  factors  to  thrombosis  is  discussed. 

F.  0.  Howrrr. 

Influence  of  “  germanin  "  on  the  blood-coagul¬ 
ation  system  :  its  application  in  thrombosis. 
B.  Stuber  and  K.  Lang  (Arch.  exp.  Path.  Pharm., 
1930,  154,  41 — 49). — The  effect  of  intravenous 
injection  of  “  germanin  ”  (Bayer  205)  on  the  blood- 
constituents  is  studied.  The  reaction  is  displaced  to 
the  alkaline  side  and  the  proportion  of  albumin  in  the 
blood-proteins  increased.  At  the  same  time  the 
number  of  thrombocytes  is  diminished  and  their 
charge  increased,  so  that  their  coagulation  is  rendered 
difficult.  On  these  experimental  grounds,  “  ger¬ 
manin  ”  is  recommended  in  cases  of  thrombosis  and 
thrombophlebitis.  F.  0.  Howrrr. 

Influence  of  intravenous  sugar  injection  on 
the  blood-coagulation  system  with  special  refer¬ 
ence  to  the  pathogenesis  of  thrombosis.  B. 
Stuber  and  K.  Lang  (Arch.  exp.  Path.  Pharm.,  1930, 
154,  50 — 58). — An  examination  of  the  blood  of  normal 
individuals  and  those  suffering  from  diseases  of  the 
circulatory  system  was  made  following  injection  of 
hypertonic  dextrose  solution.  The  blood-calcium, 
-lactic  acid,  and  -protein  appreciably  alter,  the 
fibrinogen-globulin  fraction  increases,  and  there  is 
always  an  acceleration  in  the  rate  of  blood-coagulation. 
Simultaneously  the  number  of  thrombocytes  increases, 
whilst  their  electric  charge  decreases.  The  significance 
of  these  changes  in  the  origin  of  thrombosis  is  dis¬ 
cussed.  F.  0.  Howitt. 

Blood  chemistry  of  acute  trypanosome  in¬ 
fection.  R.  W.  Linton  (J.  Exp.  Med.,  1930,  52, 
103 — 111). — In  infection  with  Trypanosoma  equiper- 
dum  the  carbon  dioxide  capacity  of  the  serum  is 
lowered,  the  blood-non-protein-nitrogen  and  uric  acid 
are  increased  in  the  terminal  stages,  the  cholesterol 
is  unchanged,  the  lecithin  increased,  and  the  liver- 
glycogen  diminished.  The  blood-sugar  is  at  fust 
unchanged.  Chemical  Abstracts. 

Xanthsemia  and  xanthosis  (carotensemia). 
W.  C.  Boeck  and  W.  M.  Yater  (J.  Lab.  Clin.  Med., 
1929,  14,  1129— 1143).— The  relative  amount  of 
lipochrome  pigments  present  in  the  blood-plasma  may 
be  estimated  from  the  lipochrome  index,  for  the 
determination  of  which  a  light  petroleum  extract  of 
the  blood-plasma  is  compared  colorimetrically  with 
a  standard  solution  of  potassium  dichromate. 
Yellow  pigmentation  of  the  skin  characteristic  of 
xanthosis  is  associated  with  a  low  concentration  of 
serum-bilirubin  and  a  high  icterus  index ;  that  accom¬ 
panying  jaundice  is  associated  with  a  high  concen¬ 
tration  of  serum-bilirubin  and  a  low  lipochrome  index. 

Chemical  Abstracts. 

Oxidation-reduction  potentials  of  living  cells 
and  their  significance.  E.  Aubel  (Z.  angew. 
Chem.,  1930,  43,  939 — 943). — A  critical  review  of 
methods  and  results.  E.  S.  Hedges. 

Mechanism  of  biological  oxidation  and  func¬ 
tion  of  the  suprarenal  gland.  A.  S.  Gyorgyi 
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(Science,  1930,  72,  125 — 120). — Vegetable  tissues 
which  discolour  on  injury  contain  hexuronic  acid, 
vhicfl  is  a  strong  reducing  agent.  In  the  cabbage 
this  acid  plays  a  central  role  in  normal  respiration, 
being  rapidly  oxidised  by  an  enzyme,  hexoxidase, 
and  then  reduced.  The  suprarenal  cortex  is  now 
shown  to  contain  hexuronic  acid.  The  acid  inhibits 
pigment  formation  in  all  systems  in  which  a  mclanoid 
pigment  is  formed  by  oxidation  of  a  phenol ;  it  does 
not  prolong  life.  The  medulla  contains  besides 
adrenaline  a  strong  reducing  agent  which  is  analogous 
to,  but  apparently  not  identical  with,  hexuronic  acid. 

L.  S.  Theobald. 

So-called  specific-dynamic  action  of  foods. 

II.  Influence  of  carbohydrates  on  the  oxygen 
consumption  of  isolated  cells.  Z.  Horn  and 
G.  (3nody.  III.  Influence  of  blood-serum  on 
the  oxygen  consumption  of  erythrocytes.  IV. 
Influence  of  hormones  on  the  respiration  of  cells. 
Z.  Horn  (Bioehcm.  Z.,  1930,  226,  286—296,  297— 
307,  308—314;  cf.  A.,  1929,  1109).— II.  The  oxygen 
consumption  of  goose  erythrocjdcs  suspended  in  a 
physiological  salt  solution  is  increased  by  addition 
of  dextrose,  lsevulose,  or  galactose.  Although  the 
increase  tends  to  be  greater  as  the  concentration  of 
sugar  increases  no  regular  proportionality  is  observed. 

III.  Very  small  amounts  of  goose-serum  as  well 
as  of  that  from  the  dog,  the  rabbit,  and  man  increase 
the  oxygen  consumption  of  goose  erythrocytes,  the 
increases  being  proportional  to  the  quantity  of  serum 
used.  Several  substances,  some  dialysablc  some  not 
so,  are  responsible  for  the  increases. 

IV.  Neither  thyroxine  nor  insulin  is  responsible 
for  the  increased  oxygen  consumption  of  goose 
erythrocytes  to  "which  blood-serum  has  been  added. 

W.  McCartney. 

Oxygen  consumption  in  tissues  of  rats  fed  on 
a  diet  poor  in  cystine.  A.  I).  Marenzi  and  N.  C. 
Laclau  (Semana  Med.,  1930,  I,  1208). — A  deficiency 
in  cystine  causes  a  decrease  in  the  oxygen  consump¬ 
tion,  the  glutathione  content,  and  the  oxido-redueing 
power  of  the  tissues.  Chemical  Abstracts. 

Influence  of  salts  of  potassium,  calcium, 
strontium,  barium,  and  magnesium  on  respir¬ 
ation  of  isolated  kidney  tissue.  J.  Leibowitz 
(Biochem.  Z.,  1930,  226,  338—354;  cf.  this  vol., 
949). — The  respiration  of  isolated  kidney  tissue  in 
Ringer’s  solution  and  in  similar  solutions  in  which 
the  calcium  is  replaced  by  barium,  strontium,  or 
magnesium  has  been  investigated  by  Warburg’s 
methods.  These  metals  are  interchangeable,  but 
magnesium  chloride,  added  in  very  small  quantities 
to  Ringer’s  solution,  greatly  stimulates  the  respiration, 
although  it  inhibits  this  when  added  in  larger  quan¬ 
tities.  The  hydrogen-ion  concentration  of  the  solu¬ 
tions  (at  least  between  p„  6"9  and  7-8)  had  no  specific 
effect  on  the  respiration.  W.  McCartney. 

Oxygen  consumption  of  nerve  during  activity. 
R.  W.  Gerard  (Science,  1930,  72,  195— 196).— The 
conclusions  of  Winterstcin  (ibid.,  71,  641)  are  criticised. 

L.  S.  Theobald. 

Movement  of  ions  in  gelatin  gels  and  in  the 
nerve  substance.  VI.  Thickness  and  nature  of 
the  semipermeable  membranes  of  irritable 


tissue.  Calculation  of  length  of  path  of  ions  in 
the  first  phase  of  stimulation.  V.  V.  Efimov 
(Biochem.  Z.,  1930,  226,  129 — 132). — The  distance 
travelled  by  the  hydroxyl  ion  under  the  influence  of 
an  electric  impulse  in  causing  the  stimulation  of  a 
nerve  is  calculated  as  7-6  XlO-7  cm.  and  corresponds 
with  the  diameter  of  the  haemoglobin  or  starch  mole¬ 
cule  (cf.  this  vol.,  809).  P.  W.  Clutterbuck. 

Internal  condition  of  the  lamprey  (Petromyson 
marinus).  Its  variations  as  a  function  of  those 
of  the  environment.  Fontaine  (Compt.  rend., 
1930,  191,  680 — 682). — When  lampreys  are  kept  in 
an  environment  containing  varying  amounts  of 
sodium  chloride  (as  sea-water),  the  concentration  of 
the  chloride  in  the  serum  increases  with  rise  in  con¬ 
centration  of  the  external  medium.  The  ratio  of  the 
osmotic  pressure  due  to  the  chloride  to  the  total 
osmotic  pressure  remains  constant  or  decreases,  in¬ 
dicating  that  substances  other  than  sodium  chloride 
pass  into  the  blood.  H.  Burton. 

Alteration  of  the  internal  condition  of  potamic 
fish  during  reproduction.  Fontaine  (Compt. 
rerid.,  1930,  191,  736 — 737). — The  chloride  content 
of  the  serum  of  the  common  shad  and  lamprey  dim¬ 
inishes  during  the  spawning  season ;  the  ratio  osmotic 
pressure  due  to  chloride  :  total  osmotic  pressure  also 
decreases.  H.  Burton. 

Effect  of  varying  amounts  of  menhaden  oil 
on  the  composition  of  the  body-fat  of  the  white 
rat.  Storage  of  highly  unsaturated  fatty  acids. 
J.  B.  Brown  and  S.  G.  Morris  (J.  Nutrition,  1930, 
2,  509 — 515). — Diets  containing  5—30%  of  menhaden 
oil  result  in  the  deposition  of  9-7 — 17-2%  of  highly 
unsaturated  acids.  The  amount  of  highly  unsaturated 
fatty  acids  in  the  depot  fat  was  always  higher  than 
that  of  the  diet.  Chemical  Abstracts. 

Physiological  behaviour  of  glyceryl  trimargar- 
ate.  D.  L.  R.  Moore,  M.  Breckenridoe,  and 
H.  C.  Koser  (J.  Lab.  Clin.  Med.,  1928, 14,  201—208). 
— Ingestion  of  the  synthetic  fat  increased  the  ex¬ 
cretion  of  ammonia,  acetone  substances,  and  organic 
acids.  Chemical  Abstracts. 

Relation  between  fat  and  carbohydrate  meta¬ 
bolism.  II.  Relation  between  neutral  fat, 
ketone  substances,  lactic  acid,  and  sugar  after 
splenectomy.  Z.  M.  Dinerstein  and  S.  G.  Genes 
(Zhur.  exp.  Biol.  Med.,  1929,  11,  11 — 17). — Fat  load¬ 
ing  of  splencctomiscd  dogs  causes  hyperlipasmia, 
hyperketoroemia,  and  hyperglycemia.  The  normal 
reciprocal  relationship  between  the  blood-ketone  and 
-lactic  acid  is  more  pronounced  in  splenectomised 
animals.  Chemical  Abstracts. 

Free  energy  of  dextrose  and  tripalmitin. 
H.  Borsook  and  H.  M  Winegarden  (Proc.  Nat. 
Acad.  Sci.  1930,  16,  559 — 573). — The  theoretical 
maximum  work,  JPR= — AF+A(PF),  obtainable 
by  oxidation,  under  physiological  conditions,  of 
dextrose  and  tripalmitin  is  respectively  101  and  98% 
of  the  heat  of  combustion.  To  produce  tripalmitin 
from  dextrose  requires  energy  from  other  sources 
equal  to  20%  of  the  energy  change  in  the  combustion 
of  tripalmitin.  These  results  are  discussed  with 
reference  to  the  relative  efficiencies  as  fuel  and  as 
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sources  of  muscular  work  of  fats  and  dextrose  as 
deduced  from  recent  experimental  results.  It  is 
concluded  that  there  is  probably  little  difference  in 
the  efficiency  of  utilisation  of  the  two  materials. 

G.  A.  SlLBERRAD. 

Production  of  acetaldehyde  in  the  liver.  I. 
A.  Bornstein  and  H.  Mayer.  II.  Carbohydrates 
and  related  substances  as  aldehyde  producers. 
A.  Bornstein  and  R.  Pantke.  III.  Production  in 
the  absence  of  bacteria.  H.  Globig  and  R.  Pantke 
(Biochem.  Z.,  1930,  225,  318—320,  321—325,  326— 
329). — I.  Although  the  results  obtained  by  Ncuberg 
and  Gottschalk  (A.,  1924,  i,  785;  1925,  i,  199)  using 
guinea-pigs’  livers  have  been  confirmed,  it  has  been 
found  that,  in  the  case  of  the  dog,  acetaldehyde  is 
produced  in  glycogen-free  livers  only  when  certain 
substances  (ethyl  alcohol  or  glycogen  but  not  dextrose 
or  dextrose  plus  insulin)  are  added  t<?  them. 

II.  When  glycogen  along  with  certain  other  sub¬ 
stances,  such  as  amino-acids,  carbohydrates,  and 
alcohols  (including  substances  such  as  dextrose  which 
by  themselves  lead  to  no  production  of  acetaldehyde), 
is  added  to  liver  preparations  the  amount  of  acetalde¬ 
hyde  produced  exceeds,  often  very  greatly,  the  sum 
of  the  amounts  produced  when  glycogen  and  the 
other  substance  are  added  separately. 

III.  The  production  of  acetaldehyde  in  liver  pre¬ 
parations  to  which  certain  substances  have  been 
added  is  not  a  result  of  bacterial  action. 

W.  McCartney. 

Behaviour  of  Sudan  III  when  fed  with  carbo¬ 
hydrate.  E.  H.  MacArthur  (Science,  1930,  72, 
14).— Rats  fed  with  maize  starch,  rice  starch,  dextrin, 
lactose,  or  sucrose  each  mixed  with  Sudan  III  deposit 
fatty  tissue  coloured  by  the  dye.  The  excreta  are 
also  pink  to  red  in  colour.  L.  S.  Theobald. 

Glycogen  metabolism.  W.  D.  Bancroft  and 
G.  Bancroft  (Proc.  Nat.  Acad.  Sci.,  1930,  16,  651 — 
657). — A  discussion  of  the  glycogen-lactic  acid 
metabolism  in  muscle.  F.  O.  Howitt. 

Fate  of  infused  sugar  with  particular  reference 
to  the  sugar  affinity  of  the  tissue  cells.  VI. 
Lactacidogen,  lactic  acid,  and  inositol  in  muscle 
after  injection  of  sugar.  K.  Sato,  K.  Ueda,  and 
T.  Ivurokaiva  (Tohoku  J.  Exp.  Med.,  1929,  14, 
335 — 340). — No  change  was  observed  after  injection 
of  dextrose.  Chemical  Abstracts. 

Time  relationships  of  the  resynthesis  of  lactic 
acid  after  muscular  work.  K.  Kimura  and  K. 
Kato  (Tohoku  J.  Exp.  Med.,  1930,  14,  569 — 579). — 
In  experiments  with  the  dog’s  gastrocnemius  muscle 
the  increased  oxygen  consumption,  blood  flow,  and 
venous  lactic  acid  became  normal  after  5  min.,  rising 
again  in  20  min.,  and  thereafter  gradually  becoming 
normal.  The  blood-sugar  showed  insignificant  fluctu¬ 
ations.  Chemical  Abstracts. 

Changes  of  the  osmotic  pressure  of  muscle 
in  fatigue  and  rigor.  O.  Meyerhof  (Biochem.  Z., 
1930,  226,  1 — 15). — A  thermo-electric  method  for 
determination  of  changes  of  f.  p.  of  muscle  in  fatigue 
and  rigor  is  described.  In  prolonged  fatigue  and 
rigor  the  measured  depression  of  f.  p.  is  about  30% 
greater  than  would  be  expected  from  the  known 
products  of  hydrolysis.  P.  W.  Clutterbuck. 


Muscle  contraction.  J.  K.  Parkas  (Naturwiss., 
1930,  18,  916). — The  fact  observed  by  Mozolovsld 
and  Mann  that  frog  muscle  which  has  been  poisoned 
by  iodoacetic  acid  develops  more  ammonia  after 
repeated  stimulation  than  muscle  which  has  not  been 
treated  with  iodoacetic  acid  cannot  be  interpreted 
to  show  that  the  formation  of  ammonia  is  a-  primary 
chemical  process  of  muscle  contraction.  The  increase 
in  ammonia  content  is  found  to  develop  some  hours 
after  the  stimulation  has  been  applied. 

E.  S.  Hedges. 

Production  of  ammonia  by  surviving  kidney 
tissue.  II.  Possible  precursors  of  urinary  am¬ 
monia.  B.  E.  Holmes  and  A.  Patey  (Biochem.  J., 
1930,  24,  1564 — 1571).: — There  is  present  in  the  rat 
kidney  an  ammonia-producing  system  which  acts 
aerobically;  its  optimum  activity  is  at  pa  5-2  or 
lower  and  is  much  reduced  or  even  inhibited  by 
dextrose.  Ammonia  production  is  much  decreased 
in  uranium  nephritis  when  ammonia  excretion  is 
low.  The  possibility  of  adenylic  acid  or  urea  being 
the  precursor  of  the  ammonia  is  discussed.  Adenylic 
acid  may  possibly  bo  the  precursor.  Histidine  and 
asparagine  are  not  deaminated  by  surviving  kidney 
tissue;  tyramine  gives  a  higher  yield  of  ammonia 
in  the  presence  of  dextrose  than  in  its  absence.  Aspar¬ 
tic  acid  and  lysine  both  show  considerable  deamin¬ 
ation  at  pn  7-3  and  the  deamination  of  lysine  is  much 
reduced  by  dextrose.  Urea  is  formed  by  kidney 
tissue  in  air  at  pE  7-3.  S.  S.  Zilva. 

Cyanic  acid  as  an  intermediate  product  in 
amino-acid  metabolism.  A.  Bornstein  and  R. 
Pantke  (Biochem.  Z.,  1930,  225,  330— 335).— Cyanic 
acid  is  not  formed  during  the  degradation  of  amino- 
acids  in  the  animal  organism,  where  also  conversion 
of  the  acid  into  urea  occurs  only  to  a  slight  extent, 
if  at  all.  W.  McCartney 

Fate  of  cboline  in  the  organism.  I.  H.  Page 
and  E.  Schmidt  (Z.  physiol.  Cnem.,  1930,  191,262— 
272). — The  average  choline  content  of  serum  is  3  mg. 
per  litre  but  is  subject  to  wide  variations.  When 
choline  was  added  to  active  serum  some  of  the  choline 
disappeared,  the  amount  disappearing  being  pro¬ 
portional  to  the  concentration  and  the  time  of  action. 
This  decrease  was  not  observed  in  serum  previously 
heated  to  56°.  Addition  of  choline  to  liver  press- 
juice  or  extracts  of  liver  powder  produced  an  irregular 
decrease  which  cannot  be  accounted  for  by  enzyme 
action  since  the  amount  was  the  same  after  varying 
periods  of  time.  J.  H.  Berkinshaw. 

Protein  optimum  for  pregnant  sows.  F. 
HtiRTER  (Landw.  Jahrb.,  1930,  72,  459— 479).— 1  he 
protein  metabolism  of  pregnant  sows  and  the  optimum 
starch  value  of  the  ration  were  examined.  The  normal 
protein  ration  need  not  be  increased  during  pregnancy 
and  in  the  first  half  of  the  period  should  be  reduced. 

A.  G.  Pollakd- 

Comparative  value  of  different  food-proteins 
for  reproduction  and  lactation  in  the  rat.  I- 
Beef  muscle,  liver,  and  kidney.  M.  M.  Clayton 
and  M.  J.  Cummings  (J.  Nutrition,  1930,  2,  491— 
507). — Cod-liver  oil  and  lard  have  an  unfavourable 
effect  on  reproduction.  With  an  adequate  supply 
of  vitamin-E,  kidney-protein  ranked  first,  liver 
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second,  and  muscle  third  as  sources  of  protein  for 
reproduction.  Chemical  Abstracts 

Dietary  requirements  for  fertility  and  lact¬ 
ation.  XXII.  Milk-fat.  B.  Sure  and  A.  Beach 
(J.  Nutrition,  1930,  2,  485 — 489). — A  study  of  the 
effect  of  the  increase  of  small  quantities  of  butter- 
fat  in  a  ration  satisfactory  for  growth  but  not 
adequate  for  lactation  of  rats. 

Chemical  Abstracts. 

Relative  value  of  plant  and  animal  by-products 
as  feed  for  brook-trout  and  the  basic  nutritional 
requirements  of  trout.  J.  W.  Titcomb,  E.  W. 
Cobb,  M.  F.  Crowell,  and  C.  M.  McCay  (Trans. 
Amer.  Fish  Soc.,  1930,  126 — 145). — Cooked  starch 
and  dextrin  are  utilised  more  effectively  than  raw 
starch;  soya-bean  meal  is  of  little,  but  cottonseed 
meal  of  high,  value.  Comparative  studies  on  raw 
organs  show  that  only  lungs  arc  adequate  for  the 
growth  and  maintenance  of  trout. 

Chemical  Abstracts. 

Influence  of  infusoria  on  the  digestion  of 
ruminants.  A.  Vereninov,  M.  Vinogradov,  T. 
Vinogradov,  and  M.  Diakov  (Biochem.  Z.,  1930, 
226,  387 — 394). — The  presence  of  infusoria  in  the 
first  stomach  of  ruminants  docs  not  favour  the  diges¬ 
tion  of  any  part  of  the  food  which  they  consume. 

W.  McCartney. 

Oxidation  of  benzene  in  the  isolated  liver  of 
warm-  and  cold-blooded  animals.  Tschernikov, 
I.  D.  Gadaskin,  and  I.  I.  Gurevttsch  (Arch.  exp. 
Path.  Pharm.,  1930,  154,  222 — 227). — The  isolated 
liver  of  the  cat,  rabbit,  or  frog  when  perfused  with 
a  solution  containing  benzene  is  capable  of  con¬ 
verting  it  into  phenol.  The  phenol  is  obtained  from 
the  liver  of  warm-blooded  animals  partly  free  and 
partly  conjugated.  Hepatectomiscd  frogs  live  for 
about  24 — 48  hrs.  and  these  animals  when  poisoned 
with  benzene  continue  to  convert  it  into  phenol.  It 
therefore  appears  that  in  frogs  and  presumably  also 
in  warm-blooded  animals,  the  liver  is  not  the  only 
place  in  which  oxidation  of  benzene  takes  place. 

W.  O.  Kermack. 

Physiology  of  glands.  CXXI.  Influence  of 
“  thymocrescin "  on  growth.  L.  Asher  and 
W.  W.  Nowinski  (Biochem.  Z„  1930,  226,  415 — 
428). — Extraction  with  water  of  the  residue  from 
successive  extractions  of  the  thymus  of  the  calf  with 
acetone  and  ether  yields  a  water-soluble  substance 
(“  thymocrescin  ”)  which,  when  subcutaneously  ad¬ 
ministered  to  rats  in  daily  doses  of  20  mg.,  counteracts 
for  14  days  the  loss  of  weight  in  the  animals  caused 
by  lack  of  vitamins  in  the  food  consumed  and  is  even 
able,  while  such  food  only  is  consumed,  to  produce 
increase  in  weight.  The  substance  is  not  lipoid- 
soluble.  W.  McCartney. 

Physiology  of  glands.  CXXII.  Iron  meta¬ 
bolism  in  normal  and  splenectomised  guinea- 
pigs  living  in  low-pressure  atmospheres.  L. 
Asher  and  R.  Kalbermatten  (Biochem.  Z.,  1930, 
226,  429 — 440). — The  amount  of  iron  excreted  daily 
by  guinea-pigs  increases  if  they  arc  kept  in  a  vessel 
in  which  the  atmospheric  pressure  is  reduced  to 
300 — 350  mm.  If  the  spleens  of  the  animals  are 
removed  and  they  are  caused  to  live  under  this  pres- 
5  o 


sure,  a  further  increase,  which  may  either  persist 
or  slowly  disappear,  is  observed  in  the  amount  of 
iron  excreted.  It  is  concluded  that  the  spleen  is  an 
organ  involved  in  iron  metabolism  and  that  the 
compensatory  processes  which  begin  when  the  spleen 
is  removed  can  be .  restricted  by  reduction  of  the 
pressure  under  which  animals  live. 

W.  McCartney. 

Physiology  of  glands.  CXXIII.  Exchange  of 
electrolytes  between  tissues  and  blood  under  the 
influence  of  specific  diuretics.  L.  Asher  and 
W.  Riesen  (Biochem.  Z.,  1930,  226,  441— 456).— By 
measurement  according  to  the  methods  of  Kohlrausch 
of  the  conductivity  of  solutions  with  which  frogs, 
suitably  prepared,  had  been  perfused  it  has  been 
shown  that  when  a  specific  diuretic  is  added  to  the 
solutions  their  electrolyte  content  increases  on  per¬ 
fusion.  In  denervated  frogs  the  increase  is  halved. 
These  results  support  the  view  that  the  predominating 
factors  of  the  regulation,  under  physiological  con¬ 
ditions,  of  the  activity  of  the  kidneys  are  the  changes 
which  the  tissues  produce  in  the  blood  and  the 
capability  of  the  kidneys  to  react  to  these  changes. 

W.  McCartney. 

Effect  of  low-calcium,  high-magnesium  diets 
on  growth  and  metabolism  of  calves.  C.  F. 
Huffmann,  C.  S.  Robinson,  0.  B.  Winter,  and 
R.  E.  Larson  (J.  Nutrition,  1930,  2,  471 — 483). — 
When  added  to  a  diet  low  in  calcium,  magnesium 
phosphate  is  not  detrimental  to  cows,  and  the  carb¬ 
onate  is  beneficial.  The  magnesium  carbonate  was 
eliminated  chiefly  with  the  f®ces.  The  phosphate 
is  more  effective  than  the  carbonate  in  increasing 
the  storage  of  magnesium. 

Chemical  Abstracts. 

Minimum  requirement  of  calcium  and  phos¬ 
phorus  in  children.  C.  C.  Wang,  R.  Kern,  and 
M.  Kauciier  (Amer.  J.  Dis.  Children,  1930,  39,  768 — 
773). — The  minimum  requirements  of  calcium  and 
phosphoric  oxides  are,  respectively,  0  032  and  0  079  g. 
per  kg.  of  body -weight  per  day. 

Chemical  Abstracts. 

Mineral  metabolism  in  infancy.  II.  Utilis¬ 
ation  of  mineral  elements  in  human  milk.  S.  V. 
Telfer  (Glasgow  Med.  J.,  1930,  33,  10— 20).— All  of 
the  elements  are  retained  by  the  infant  in  the  pro¬ 
portion  in  which  they  are  present  in  the  milk,  the 
retention  being  approximately  60%  of  the  intake. 

Chemical  Abstracts. 

Manganese  in  relation  to  nutrition.  M.  B. 
Richards  (Biochem.  J.,  1930,  24,  1572 — 1590).— 
There  are  -wide  differences  in  the  manganese  content 
of  the  reproductive  organs  in  different  plants.  There 
is,  however,  little  difference  in  the  content  between 
the  male  and  female  organs  of  the  same  plant.  There 
is  a  marked  increase  in  total  manganese  as  the  seed 
of  the  lupin  grows  to  maturity.  Samples  of  food¬ 
stuff  from  different  sources  show  in  general  approx¬ 
imately  the  same  content  of  manganese.  The  man¬ 
ganese  content  of  a  number  of  animal  organs  has  been 
determined.  Manganese  is  invariably  present  in  the 
reproductive  organs  and  there  is  a  steady  increase  of  it 
in  the  developing  egg.  The  manganese  content  of  the 
organs  is  constant  even  when  large  amounts  of  man¬ 
ganese  salts  are  added  to  the  diet.  S.  S.  Zilva. 
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Storage  of  iodine  in  the  thyroid  gland.  W. 
Klein,  G.  Pfeiffer,  and  G.  Hermann  (Biochem.  Z., 
1930,  225,  344 — 351). — Experiments  on  dogs  to  which 
iodine  in  various  forms  was  administered  showed  that 
the  accumulation  of  iodine  in  the  thyroid  glands  is 
much  greater  when  the  iodine  is  in  organic  combination 
than  when  it  is  given  as  potassium  iodide. 

W.  McCartney. 

Parenteral  resorption.  V.  Resorption  of 
trypan-blue  from  the  subcutaneous  connective 
tissue.  0.  Okunev  (Biochem.  Z.,  1930,  226,  147 — 
156). — Although  the  concentration  of  trypan-blue  in 
the  blood  never  attains  as  high  a  value  with  sub¬ 
cutaneous  as  with  intraperitoneal  injection,  the 
resorption  curves  are  similar  in  type,  pointing  to  a 
similarity  in  the  physiological  processes  in  the  two 
eases.  Local  changes  of  blood  and  lymph  circula¬ 
tion  as  caused  by  the  application  of  heat,  cold, 
adrenaline,  and  mustard  plaster  have  a  profound 
influence  on  the  rate  of  resorption.  Resorption  of 
trypan-blue  is  accelerated  in  the  early,  and  retarded 
in  the  later,  stages  of  inflammation  caused  by  injection 
of  turpentine  oil.  P.  W.  Clutterbuck. 

Parenteral  resorption  of  colloids.  III.  M. 
Murata  (Biochem.  Z„  1930,  226,  457—461 ;  cf.  A., 
1929,  345). — The  diastase  content  of  the  blood-serum 
of  rabbits  is  increased  by  intravenous  administration 
of  the  enzyme,  but  no  increase  is  observed  when  the 
administration  is  intraperitoneal  or  subcutaneous. 

W.  McCartney. 

Physiological  significance  of  hydrotropy.  E. 
Verzar  and  A.  vox  Kuthy  (Biochem.  Z.,  1930,  225, 
267—277  ;  cf.  A.,  1929,  466,  1194;  Neuberg,  A.,  1916, 
ii,  555). — The  bile  acids  and  other  hydrotropic  sub¬ 
stances  can  confer  water-solubility,  not  only  on  fatty- 
acids,  but  also  on  other  otherwise  insoluble  substances 
such  as  quinoline,  camphor,  diphenvlamine,  and 
cholesterol,  and  these  when  so  dissolved  are  often 
present  in  diffusible  form.  Hydrotropic  substances 
may  exhibit  specificity  in  regard  to  the  materials  on 
which  they  confer  solubility.  It  has  been  shown  that 
many  animal  organs  contain  hydrotropic  substances 
other  than  or  in  addition  to  bile  acids  and  the  conse¬ 
quences  of  this  are  indicated.  W.  McCartney. 

Influence  of  bile  on  resorption.  H.  Langecicer 
(Arch.  exp.  Path.  Pharm.,  1930,  154,  1—21).— The 
presence  of  sodium  glycocholate  impairs  the  pre¬ 
cipitating  action  of  tannin  and  of  .alcohol  on  haemo¬ 
globin,  hinders  the  crystallisation  of  m-aminobenzoic 
acid,  and  affects  the  relationship  of  particle  size  to  the 
colour  range  of  Congo-red.  Adsorption  of  methylene- 
blue,  morphine,  adrenaline,  etc.  by  charcoal  and  of 
methylene- blue  by  erythrocytes  is  hindered  by  the 
resence  of  bile  acids,  which  also  decrease  the  com¬ 
ining  capacity  of  rabbit  serum  with  pilocarpine  and 
increase  the  permeability  of  frog  skin. 

F.  O.  Howitt. 

Influence  of  bile  acids  on  calcium  metabolism. 

T.  Sekitoo  (J.  Biochem.,  Japan,  1930, 12,  59 — 69). — 
The  hypercalcEemic  effect  of  bile  acids  is  removed  by 
splanchnicotomy.  The  oral  administration  of  bile 
acids  has  no  effect  on  the  blood-calcium  of  rabbits  the 
vagus  of  which  had  been  cut  in  the  abdomen. 

Chemical  Abstracts. 


Significance  of  saturated  sterols  in  the  or¬ 
ganism.  I.  R.  SCHONHEIMER,  H.  VON  BEHRING, 
R.  Hummel,  and  L.  Schindel.  II.  Quantitative 
separation  of  unsaturated  and  saturated  sterols. 

III.  Detection  and  identification  of  dihydro¬ 
cholesterol  as  impurity  in  body-cholesterol. 
R.  SchSnheimer.  IV.  Saturated  sterol  content 
of  the  sterols  from  various  organs.  R.  Sohon- 
heimer,  H.  von  Behring,  and  R.  Hummel.  V. 
Can  saturated  sterols  be  resorbed  ?  H.  von 
Behring  and  R.  Schonheimer,  VI.  Excretion  of 
saturated  sterols.  R.  Schonheimer  and  H.  von 
Behring  (Z.  physiol.  Chem.,  1930,  192,  73 — 76,  77 — 
86,  86—93,  93—96,  97—102,  102— 111).— I.  Intro¬ 
ductory. 

II.  The  separation  depends  on  the  fact  that  chole¬ 
sterol  dibromide  is  not  precipitated  by  digitonin. 
An  alcoholic  solution  of  bromine  is  added  to  the 
mixture  of  sterols  in  cooled  alcoholic  solution  until 
the  solution  assumes  a  light  yellow  colour.  The 
precipitated  dibromide  is  removed  by  filtration  and  a 
digitonin  solution  added  together  with  further  small 
amounts  of  bromine  to  maintain  the  yellow  colour. 
After  48  hrs.  in  the  dark  the  digitonide  is  separated, 
washed,  dried,  and  weighed.  The  method  is  able 
to  detect  less  than  1%  of  dihydrocholesterol  in 
cholesterol. 

III.  Commercial  cholesterol  is  purified  by  con¬ 
version  into  the  dibromide  and  subsequent  debromin- 
ation  by  boiling  with  sodium  iodide  in  alcohol.  A 
repetition  of  the  process  followed  by  recrystallisation 
from  alcohol  gives  a  pure  product.  The  saturated 
sterol  present  in  cholesterol  from  gall-stones  was 
isolated  as  the  digitonide  and  the  latter  was  decom¬ 
posed  with  boiling  xylene.  The  product  was  further 
purified  by  boiling  with  xylene  and  sodium,  followed 
by  precipitation  as  the  digitonide.  The  latter  with 
xylene  yielded  pure  dihydrocholesterol,  m.  p.  140-50. 
The  mother-liquor  from  the  digitonin  formed  a  syrup 
from  which  crystals  of  E-cholestanol  were  obtained. 
Coprosterol  was  not  detected  in  any  sample  of  crude 
cholesterol  out  of  several  examined. 

IV.  The  quantity  of  saturated  sterols  in  the  total 
sterols  of  various  human  and  animal  organs  varied 
from  1  to  5%,  the  highest  value  being  obtained  with 
the  sterols  of  the  atherosclerotic  aorta.  In  plants  the 
proportion  of  saturated  sterols  is  considerably  higher 
(5-25%). 

V.  The  total  unsaponifiablc  fraction  from  mice  fed 
on  coprosterol  or  dihvdrocholesterol  showed  no 
increase  in  saturated  sterols  over  that  from  control 
animals  on  normal  diet.  The  normal  value  for  mice 
(8 — 10%)  is  higher  than  that  obtained  from  other 
animal  material. 

The  fluid  from  the  thoracic  duct  of  dogs  fed  on 
saturated  sterols,  dihydrocholesterol,  or  coprosterol 
contained  no  saturated  sterols.  On  the  other  hand, 
cholesterol  was  present  even  when  the  food  contained 
no  sterols,  showing  that  the  lymph-cholesterol  arises 
in  part  from  the  cholesterol  discharged  into  the 
intestines. 

VI.  The  total  sterol  of  human  fames  contains  about 
90%  of  saturated  sterol.  In  order  to  investigate  a 
possible  source  of  this  saturated  sterol,  the  large 
intestine  of  a  dog  was  closed  at  its  upper  end  and  its 
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secretion  collected  by  frequent  washing  over  a  period 
of  2  months.  The  unsaponifiable  matter  of  this 
material  contained  about  60%  of  saturated  sterol, 
chiefly  dihydrocholesterol.  No  coprostcrol  was 
detected.  In  dermoid  cysts  of  ovaries  a  varying  but 
high  proportion  of  saturated  sterols  was  observed. 

J.  H.  Birkinshaw. 

Ester  resorption.  R.  Schonheimer  and  R. 
Hummel  (Z.  physiol.  Chem.,  1930,  192,  114—116).— 
Small  amounts  of  cholcsteryl  oxalate  fed  to  mice 
with  deoxycholic  acid  to  promote  resorption  were 
completely  hydrolysed  before  resorption,  since  the 
hydrolysed  liver  extract  contained  no  oxalic  acid. 
The  latter  substance  was  present  in  the  urine. 

J.  H.  Birkinshaw. 

Specificity  of  the  resorption  of  sterols,  de¬ 
pending  on  their  constitution.  R.  SohQnheimer, 
H.  von  Behring,  and  R.  Hummel  (Z.  physiol.  Chem., 
1930,  192,  117— 123).— Various  sterols  (cholesterol, 
sitosterol,  stigmasterol,  brassicasterol,  aZZocholesterol, 
isocholesterol)  together  with  gallic  acid  to  promote 
resorption  were  fed  to  mice.  Only  cholesterol  and 
to  some  extent  aZZocholesterol  increased  the  sterol 
content  of  the  liver.  In  experiments  with  e-chole- 
stanol  and  0-coprosterol,  neither  sterol  was  recovered 
from  the  eviscerated  animals. 

J.  H.  Birkinshaw 

Pharmacology  of  [d-]gluconic  acid.  Effect 
of  free  acids  on  the  organism.  I,  II,  III.  S. 

Hermann  (Arch.  exp.  Path.  Pharm.,  1930, 154,  143 — 
160,  161 — 174,  175 — 192). — The  following  studies 
were  made  on  a  number  of  the  more  common  organic 
and  inorganic  acids. 

I.  The  toxicity  (in  rabbits)  increases  with  increasing 
hydrogen-ion  concentration,  but  for  a  definite  pa 
value  it  depends  on  the  acid  used.  Decreasing  con¬ 
centration  results  in  higher  relative  toxicity,  although 
equimolecular  solutions  are  not  equal  in  toxicity 
values.  The  toxicity  depends  on  the  ease  of  com¬ 
bustion  in  the  organism  as  well  as  on  the  resulting 
change  in  osmotic  pressure. 

II.  Under  identical  conditions  one  and  the  same 
acid  produces  hyematin  formation  at  different  rates 
in  different  species  of  animals.  The  formation  is 
dependent  neither  on  the  hvdrogen-ion  concentration 
nor  on  the  molecular  concentration  of  the  acid  used. 
In  hssmolysed  blood,  how'ever,  it  is  dependent  on  the 
former  but  independent  of  the  latter.  Hsematin 
formation  in  difibrinated  non-hsemolvsed  blood  is 
directly  related  to  the  permeability  and  lipin-solubility 
of  the  acid  concerned.  Iii  this  respect  gluconic  acid 
shows  little  effect  and  hence  has  a  low  lipin-solubility. 

III.  Intravenous  injection  of  most  of  the  acids 
investigated  into  normal  and  morphinised  dogs  affects 
the  blood-pressure  and  respiration.  Gluconic  acid 
does  not  significantly  change  the  blood-calcium  in 
rabbits  and  dogs,  but  causes  changes  in  the  urinary 
and  faecal  calcium.  Parenteral  introduction  of 
gluconic  acid  increases  the  serum-calcium.  The 
calcium  mobilisation  due  to  gluconic  acid  is  demon¬ 
strated  by  prevention  of  mustard-oil  chemosis  on  the 
rabbit  eye  and  by  the  increase  in  tolerance  towards 
the  lethal  dose  of  citric  acid.  Excretion  of  the  acid 
in  the  urine  follows  both  parenteral  and  enteral 
administration  of  gluconic  acid.  F.  O.  Howitt. 


Physiological  action  of  xanthophyll.  P.  Kak- 
beb,  H.  von  Euler,  and  M.  Rydboh  (Helv.  Chim. 
Acta,  1930,  13,  1059—1062;  cf.  A.,  1929,  1343).— 
Feeding  of  xanthophyll  (0-03  mg.  per  day)  to  chickens 
causes  little  or  no  growth ;  the  animals  are  ultimately 
poisoned.  Xanthophyll  stearate  does  not  promote 
growth.  H.  Burton. 

Effect  of  phenol  and  some  of  its  derivatives 
on  muscle  action.  T.  Hasegawa  (Arch.  exp.  Path. 
s  Pharm.,  1930,  154,  103 — 114).— The  intensities  of 
narcosis  induced  by  phenol,  o-  and  jw-cresol,  compared 
by  the  time  taken  to  produce  total  narcosis  in  a  sur¬ 
viving  frog  gastrocnemius,  are  in  the  ratio  of 
1  :  2-5  :  1-7,  respectively.  Dihydric  phenols  have  a 
negligible  and  trihydrio  phenols  a  very  weak  narcotic 
action.  The  polyhydric  phenol  ethers  show  no 
narcosis.  Thymol  and  p-naphthol  produce  a  strong 
contraction  of  the  muscle,  the  narcotic  effect  failing 
totally  and  the  contraction  passing  over  more  or  less 
rapidly  to  a  rigor,  presumably  duo  to  protein  coagu¬ 
lation.  Aminophcnol  and  sodium  phenolsulphonate 
are  without  action,  whilst  benzene  itself  produces 
reversible  narcosis  and  contraction.  F.  O.  Howitt. 

Buck-wheat  poisoning.  H.  E.  W.  Lutz  and 
G.  Schmid  (Biochem.  Z.,  1930,  226,  67 — 96). — Buck¬ 
wheat  chlorophyll  as  extracted  by  ether  from  the  seeds 
is  not  the  pathogenic  factor  in  buck-wheat  poisoning, 
but  the  water-soluble  portion  of  the  alcoholic  extract 
of  the  leaves,  blooms,  and  seeds  causes  acute  symptoms 
in  guinea-pigs.  The  skin  symptoms  are  accompanied 
bjr  an  increased  sensitivity  to  light,  due  to  a  sensitising 
substance  present  in  the  alcoholic  extract  of  the  blooms. 
The  injury  of  the  central  nervous  system  without 
accompanying  skin  symptoms  which  is  obtained  after 
feeding  fresh  flowering  buck-wheat,  buck-wheat  bran, 
or  after  oral  administration  of  the  alcoholic  extract 
of  the  green  plants  is  also  produced  by  intracardial 
injection  of  the  water-soluble  portion  of  the  alcoholic 
extract.  No  evidence  could  bo  obtained  for  an 
increase  of  sensitivity  due  to  insufficient  nutrition  and 
lack  of  vitamin- 2Z.  P.  W.  Clutterruok. 

Panax  ginseng.  I.  N.  Sugihara.  II.  Starv¬ 
ation  and  the  toxicity  of  drugs  in  rats  fed  on 
Panax  gitiseng.  Ill  and  IV.  Toxicity  of  con¬ 
vulsive  and  paralytic  poisons  in  rats  fed  on  Panax 
ginseng.  N.  Sugihara  and  P.  Min  (Keijo  J.  Med., 
1930,  1,  347— 408).— I.  A  review. 

II.  The  root  of  Panax  ginseng  is  heated  with  3  parts 
of  water  at  100°  for  10  hrs.  and  filtered,  the  filtrate 
being  used  directly.  After  feeding  for  4  weeks  on 
millet  and  water  or  Panax  extract,  rats  were  starved, 
and  death  occurred  in  10  or  12  days,  according  as  they 
received  water  or  extract.  By  morphine  injections 
in  rats  receiving  extract  the  appearance  of  curvature 
of  the  tail  was  postponed  and  that  of  convulsions  and 
death  hastened.  The  reverse  takes  place  with 
strychnine.  With  curare  no  difference  was  observed 
betw'een  the  rats  receiving  extract  and  the  controls. 
Symptoms  of  irritability  appear  sooner  in  rats  injected 
with  cocaine. 

HI.  04%  Picrotoxin,  1-0%  caffeine,  50%  camphor 
in  olive  oil,  and  10%  sodium  salicylate  produce,  in 
suitable  doses,  a  more  rapid  effect  in  rats  receiving 
extract  than  in  the  controls. 
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IY.  The  effect  of  Panax  extract  is  antagonistic  to 
that  of  chloral  hydrate,  urethane,  ethyl  alcohol,  and 
veronal.  P.  G.  Marshall. 

Poisonous  principle  of  Coriaria  japonica,  A. 
Gray.  II.  T.  Kariyone  and  T.  Sato  (J.  Phann. 
Soc.  Japan,  1930,  50.  659 — 660). — Coriamvrtin  and 
tutin  possess  similar  chemical  and  physical  properties 
and  have  the  same  physiological  effect  on  animals. 

Chemical  Abstracts. 

Action  of  photodynamic  substances  on  carbo¬ 
hydrate  metabolism.  G.  Monasterio  (Arch. 
Farm,  sperim.,  1930,  51,  111 — 124). — Trypaflavine 
has  greater  toxicity  for  the  dog  than  for  the  rabbit, 
both  hyper-  and  hypo-glyciemia  appearing  in  the  dog 
when  very  small  doses  are  administered;  the  action 
is  attenuated  by  antiphotodynamic  substances 
(resorcinol).  No  matter  how  or  in  what  doses  it  is 
given,  eosin  causes  no  modification  of  the  blood- 
sugar,  but  it  exerts  a  marked  influence  on  the  react¬ 
ivity  of  the  rabbit  to  adrenaline,  sugar,  or  insulin. 
Acridine-orange  always  produces  hyperglycaemia,  but 
the  action  is  irregular.  The  blood-sugar  is  affected 
irregularly  by  acridine-yellow  or  acridine-red,  slightly 
by  “  flavacid,”  and  not  at  all  by  “  rivanol.” 

T.  H.  Pope. 

Neutralisation  of  the  toxicity  of  various 
poisons  by  thorium-.Y'.  Aversenq,  Jaloustre, 
and  Mauris-  (Compt.  rend.,  1930,  191,  734 — 736). — 
Prior  injection  of  thorium-A  into  guinea-pigs  before  a 
fatal  dose  of  sparteine  sulphate  causes  survival;  the 
toxic  symptoms  are  also  alleviated.  The  toxic 
actions  of  picrotoxin  on  fish  and  kephir,  of  potassium 
cyanide  on  fish,  and  of  tetanus  toxin  on  guinea-pigs 
are  diminished  by  thorium- A.  H.  Burton. 

Pharmacology  of  the  Hofmeister  series.  O. 
Eichler  (Arch.  exp.  Path.  Pharm.,  1930,  154,  59 — 
102). — The  following  responses  occurring  after  adminis¬ 
tration  of  chloride,  iodide,  and  thiocyanate  anions  by 
means  of  their  sodium  compounds  were  observed  in 
frogs  :  toxicity,  excretion  following  injection  into  the 
abdominal  lymph  sac,  distribution  of  the  anions  under 
investigation  in  the  main  tissues  of  the  body,  ill- 
effects  and  distribution  of  lactic  acid  in  the  muscle. 
The  data  resulting  from  these  observations  are  dis¬ 
cussed  on  a  mathematical  basis  with  regard  to  a 
parallelism  to  the  Hofmeister  scries. 

F.  0.  Howitt. 

Influence  of  colloidal  silver  on  metabolism 
as  shown  by  urinary  constituents.  S.  Uegaki 
(Japan.  J.  Exp.  Med.,  1930,  8,  3 — 19). — Intravenous 
injection  of  colloidal  silver  into  rabbits  increases  the 
urinary  amino-acids  and  purine  bases,  particularly 
allantoin,  and  decreases  the  urea.  The  neutral 
sulphate  is  increased  to  a  relatively  greater  extent 
than  the  total  sulphate .  The  results  indicate  abnormal 
destruction  of  protein  (especially  of  nucleoprotcin), 
disturbance  of  liver  function,  and  impairment  of 
oxidative  processes.  Chemical  Abstracts. 

[Detection  of]  mercury  oxycyanide  poisoning. 
A.  Sartori  (Chem.-Ztg.,  1930,  54,  S13— 814).— A 
post-mortem  examination  was  made  (2J  months  after 
death)  of  the  decomposed  organs  in  a  suspected  case 
of  poisoning  by  mercury  oxycyanide :  no  cyanogen 
could  be  detected,  but  mercury  was  clearly  indicated 


by  the  Ludwig  and  Jannasch  test  (Chem.-Ztg.,  1924, 
48, 141).  E.  Lewkowitsch. 

Action  of  certain  carbohydrates  on  the  toxicity 
of  potassium  cyanide.  P.  Moretti  and  G. 
Muscolino  (Arch.  Farm,  sperim.,  1930,  51,  135 — 
140). — Experiments  -with  pigeons  show  that  the  toxic 
properties  of  potassium  cyanide  (1  g.)  arc  annulled  if 
the  salt  is  incubated  at  37°  for  24  hrs.  with  a  solution 
containing  15  g.  of  dextrose,  galactose,  lcevulosc, 
maltose,  or  lactose.  Sucrose,  gum,  and  dextrin  pro¬ 
duce  no  such  effect,  but  starch  has  a  slight  action. 

T.  H.  Pope. 

Pharmacology  of  “  salyrgan.”  V.  Behaviour 
of  mercury  in  the  organism  after  administration 
of  salyrgan.  Salyrgan  nephritis  in  rabbits. 
K.  O.  M6ller  (Arch.  exp.  Path.  Pharm.,  1930,  154, 
263 — 279). — After  intravenous  injection  of  salyrgan 
to  dogs  or  rabbits,  the  mercury  is  rapidly  excreted  by 
the  kidneys,  about  40%  in  the  first  hour  and  70 — 80% 
in  the  first  24  hrs.  During  the  first  hour  the  urine 
contains  up  to  90  mg.  of  mercury  per  100  c.c.  in  the 
case  of  dogs  and  up  to  370  mg.  in  the  case  of  rabbits. 
A  tubular  nephritis  is  produced  by  salyrgan  in 
rabbits  with  an  acid  as  well  as  with  an  alkaline  urine. 
During  the  first  hour  after  administration  to  a  dog 
only  3-5%  of  the  mercury  is  excreted  in  the  bile 
and  1  %  by  the  wall  of  the  intestine  ;  3  days  after  the 
last  administration  to  a  dog  only  small  quantities 
are  found  in  the  body,  chiefly  in  the  kidneys  and 
liver.  W.  0.  Kermack. 

Apparent  multiplicity  of  respiratory  enzymes. 
R.  P.  Cook,  J.  B.  S.  Haldane,  and  L.  W.  Mapson 
(Naturwiss.,  1930, 18,  848). — Lactic  and  succinic  acids 
arc  almost  completely  oxidised  by  Bacillus  coli,  but 
after  treatment  with  toluene  a  suspension  of  this 
organism  converts  them  into  pyruvic  and  fumaric 
acids,  respectively.  These  two  reactions  have  been 
studied  at  pa  7-5  in  a  Barcroft  manometer  at  17°  in 
presence  of  different  oxygen-carbon  monoxide  mix¬ 
tures  in  order  to  determine  the  relative  affinity  of  the 
respiratory  enzymes  for  these  gases.  A  similar 
experiment  has  been  made  with  formic  acid  at  pe 
6-3.  The  mean  values  of  K  (the  ratio  of  the 
affinities  for  oxygen  and  carbon  monoxide)  are  12-5 
and  3-83  for  lactic  and  formic  acids,  respectively; 
succinic  acid  gives  the  same  value  as  formic.  The 
enzyme-carbon  monoxide  compounds  are  almost 
insensitive  to  light.  It  appears  that  there  arc  at 
least  two  respiratory  enzymes,  the  one  connected 
with  lactic  acid  dehydrogenase,  the  other  with  formic 
acid  dehydrogenase.  Since  the  oxidation  of  formic 
acid  is  more  easily  arrested  by  hydrocyanic  acid  than 
is  the  oxidation  of  succinic  acid,  there  are  probably 
three  different  enzymes.  W.  R.  Angus. 

Thermolability  of  enzymes.  I.  Behaviour 
towards  heat  of  extracts  of  peroxidase  purified 
by  ultrafiltration.  A.  Bach  and  B.  WilenskV 
(Biochem.  Z.,  1930,  226,  482— 488).— Extracts  of 
peroxidase  from  horse-radish  when  freed  as  completely 
as  possible  from  non-colloidal  constituents  by  ultra¬ 
filtration  are  much  more  stable  towards  heat  (100°) 
than  arc  the  original  extracts.  The  purified  extracts 
also,  when  they  regain  activity  which  is  lost  on  heat¬ 
ing,  do  so  much  more  rapidly  and  to  a  greater  extent 
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than  do  the  others.  The  extent  to  which  activity  is 
regenerated  decreases  with  the  time  of  heating  and 
reaches  a  maximum  at  40%  of  the  original  activity 
within  about  2  hrs.  Regeneration  of  activity  pro¬ 
ceeds  best  at  pn  6-S  and  is  only  slightly  influenced  by 
the  presence  of  salts .  Purified  extracts  arc  completely 
and  irreversibly  inactivated  by  heating  for  5  hrs.  at 
100°.  '  W.  McCartney. 

Biological  oxidation-reduction  potentials. 
System  succinate-fumarate-succinodehydro- 
genase.  J.  Lehmann  (Skand.  Arch.  Physiol.,  1930, 
58,  173— -312;  Chem.  Zentr.,  1930,  i,  3195).— The 
preparation  of  succinodchydrogena.se  free  from  fumar- 
ase  is  described.  The  system  on  addition  of  methylene - 
blue  or  thionine  gives  definite  electrode  potentials ;  it 
does  not  do  so  in  the  absence  of  indicators.  The 
values  are  independent  of  the  nature  of  the  indicator, 
the  concentration  of  the  constituents,  and  the  noble 
metal  used.  A.  A.  Eldridge. 

Enzyme  actions  of  larvae  of  the  silk-worm, 
Bombyx  mori.  S.  Matsumura  (Bull.  Scricult. 
Japan,  1930,  3,  10 — 15). — The  diastatic  activity  of 
the  digestive  juice  of  the  sillc- worm  fluctuates  during 
growth,  being  feeble  after  the  fourth  moult  and 
gradually’-  becoming  stronger  until  the  full  growth  of 
the  fifth  stage  is  reached.  The  juice  of  the  male  is 
more  active  than  that  of  the  female.  The  activity 
is  reduced  when  the  health  of  the  worm  is  impaired. 
European  races  of  silk-worm  show  little  or  no  amylase 
activity,  whilst  most  of  the  Japanese  monovoltine 
races  exhibit  it  strongly.  When  the  races  are 
crossed,  these  two  characters,  weak  diastase  and 
strong  diastase  activity,  behave  as  a  simple  Mendelian 
couple,  the  strong  activity  being  dominant.  Similar 
results  were  obtained  with  respect  to  the  diastase 
activity  of  the  body-fluid  of  the  silk- worm.  The 
catalase  activity  of  the  body  fluid  varies  during 
growth  and  that  of  the  male  exceeds  that  of  the 
female.  The  catalase  activity  of  the  body-fluid  of 
various  races  shows  interesting  differences  and  the 
genetic  behaviour  has  been  investigated.  Some 
experimental  results  are  also  given  regarding  the 
oxidase  activity  of  the  body-fluid. 

W.  O.  Kermack. 

Enzymic  synthesis  of  higher  dextrins.  S. 
Nishdihra  (Biochcm.  Z.,  1930,  225,  264 — 266;  cf. 
this  vol.,  121S). — The  enzyme  obtained  from  yeast 
causes  polymerisation  of  achroodextrin.  The  poly- 
meride  resembles  the  substances  derived  from  the 
degradation  of  starch  by  the  action  of  amylase. 

W.  McCartney. 

Synthesis  of  a  hydrocarbon  chain  by  means 
of  enzymes.  II.  Carboligase.  A.  Stepanov  and 
A.  Kosin  (Ber.,  1930,  63,  [I?],  2473—2476;  cf.  this 
vol.,  957). — The  precipitates  obtained  by  the  addition 
of  alcohol  and  acetone  or  of  alcohol  to  yeast  macer¬ 
ation  juice  have  little  and  no  activity  respectively  in 
the  synthesis  of  acetylmethylcarbinol  from  pyruvic 
acid.  Ammonium  sulphate  gives  minimal  amounts 
of  sufficiently  active  products.  Adsorption  with 
aluminium  hydroxide  if  followed  by  rapid  desiccation 
of  the  material  in  a  vacuum  gives  in  good  yield  a 
sufficiently  active  product  which  maintains  its 
efficiency  during  4  months.  Formation  of  acetyl¬ 


methylcarbinol  from  pyruvic  acid  can  be  detected 
at  0°,  proceeds  most  readily  at  25 — 35°,  and  ceases 
above  60°.  Short  preheating  of  the  preparation 
greatly  impairs  its'  efficiency  for  synthesis,  but  no 
marked  decrease  of  its  carboxylase  activity  is  observed 
below  50J.  Chloroform  almost  completely  inhibits 
carboligase  action  without  greatly  affecting  carboxyl¬ 
ase  activity.  *  H.  Wren. 

Carbamide  formation  in  the  animal  body.  I. 
Introduction.  S.  Salas  kin.  II.  Carbamide 
formation  in  surviving  organs  and  in  their 
press-juice.  S.  Salas  kin  and  L.  Soloviev  JZ. 
physiol.  Chem.,  1930,  192.  25—27,  2S— 44).—r ■  J«e 
general  lines  of  projected  experiments  are  indicated. 

II.  The  whole  of  the  carbamide  formed  id 
autolysis  of  liver-pulp  and  probably  of  othcr,biga 
is  produced  at  the  expense  of  the  arginine-jUS"* 
system  under  ordinary  conditions.  Carbamide  * 
ation  is  rapid  at  first,  but  falls  (jiiicklv.  lAe  ^ 
is  due  either  to  a  decrease  in  proteolysis  o r  to  fi1"®  . 
difficult!'  in  removing  the  residual  argil i id®  _ 

protein  *  molecule.  J.  H.  BjbONSHA^ 

Intermediary  metabolism  of  biste^ne.  ^  • 

S.  Edlbacher  and  J.  Kraus  (Z.  phvsiof  C^e  ->  > 

191,  225-242;  cf.  A.,  1926,  1171).^^ 
only  in  liver  extracts,  has  a  jh,  ■  tamic 

It  decomposes  /-histidine  into  1  Ammonia, 
acid,  1  mol.  of  formic  acid,  and  - 
It  is  partly  purified  by 

hydroxide  and  kaolin  followed  ^2  components 
lhalysisappearsto  induce  a  combined. 

SSsTdlS,*  - 

imiliasolyl.lactic  sold,  Z 

methylhistidmc  and  probably  ««  Bibkinshaw. 
histidine  mctlivl  ester.  ...  v 

Enzymic  degradation  “®Z  ,  1930, ’*226, 

Ej,MlSt0'5tf  filers  from  dogs,  cats, 

‘  ,hxpcnm^  showed  that  there  is  no 
rabbits  and  mechanism  of  the 

reason  for  si.pposing  ^  idinc  differs  from  that 
enzymic  decomposffi<®  *  the  results  of  Edlbacher 

of  other  ammo-uciaS’  u“u 

(A.,  1926,  1171)  could  not  be  coiffirmed.^^^^ 

.j  j  i  •  henzoyl  derivatives  of  amino- 

Hydrolysis  ofhenz  y  ^  Biochom.,  Japan, 

acids  by  histozy^1 _ benzoyl  derivatives  of 

ifiSO,  12,  2^S0XyUc  adds  am  hydrolysed  by 

monoamiiiu-monocarbo  J  Qr  chicken,8  kidney, 

the  enzyme  bom  °  second  amin0.gr0up  is 

muscle,  &  benzoyl  derivative  is  attacked  only 
introduced  enzyme,  but  when  a  carboxyl  group 
i  yim«dS  tlie  benzoyl  group  is  resistant  to  the 

/  ^  the  enzyme ;  a  carboxylanudo-group  confers 
hteffiy  Ditenzoyltyrosme  is  hydrolysed  by  the 
^  of  nis’s  muscle,  but  not  by  that  of  the  pig  s 
SJ* or the  tissues  of  other  animals, 
kidney  Chemical  Abstracts. 

Erepsin.  H.  H.  Oelkers  (Biochem  Z.,  1930, 226 
, 0-104) — Calcium  and  magnesium  chlorides  retard 
I, Concentration  of  0-003M  and  completely  inhibit 

“  Q  oM  solution  the  hydrolysis  of  aianylglycine  by 

intestinal  erepsin  at  Pa  7-8.  Sodium  fluoride  (0-001- 
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0-liW)  and  ammonium  thiocyanate  (0  0008 — 0-021 JI/) 
have  no  influence  at  pH  7-8.  Addition  of  1-,  d-,  and 
dZ-alanine  and  glycine  considerably  decreases  the 
velocity  of  hydrolysis.  P.  W.  Clutterbuck. 

Nature  of  proteases.  VI.  Relation  between 
buffering  capacity  and  power  of  digestion  of 
various  pepsin  preparations.  A.  N.  Adova  and 
J.  A.  Smorodincev  (Z.  physiol.  Chem.,  1930,  191, 
193 — 199;  cf.  this  vol.,  1065). — The  hydrolytic 
activity  of  various  pepsin  preparations  ran  parallel 
with  their  buffering  capacity.  J.  H.  Birkinshaw. 

Method  of  titrating  proteolytic  enzymes.  F.  L. 
Gates  (Science,  1930,  72,  147 — 148). — The  relative 
densities  of  a  photographic  film  before  and  after 
exposure  to  the  onzyme  solution  are  read  against  a 
suspension  of  the  same  gelatin-silver  emulsion  in  a 
Duboscq  colorimeter  or  by  means  of  a  photometer. 

L.  S.  Theobald. 

Determination  of  the  action  of  pepsin.  M. 
Matsuyama  and  H.  Nakamura  (Bull.  Agric.  Chem. 
Soc.  Japan,  1928,  4,  116 — 122). — For  dilute  solutions 
k—xjtf,  and  for  larger  quantities  of  enzyme  k=x/t*, 
where  k  is  the  reaction  constant,  x  the  quantity  of 
protein  (egg-white)  digested,  and  f  the  reaction  time. 
The  pepsin  action,  J2/g.  of  preparation,  has  values  of 
E  as  follows  :  1  hr.,  ( 100&/1  -9724)2;  2 — 3  hrs., 
(100fc/2-5351)100'38.  Chemical  Abstracts. 

Enzymic  hydrolysis  of  lecithin.  H.  King, 
E.  J.  King,  and  I.  EL  Page  (Z.  physiol.  Chem.,  1930, 
191,  243 — 250).— Lecithin  is  hydrolysed  by  various 
tissue  extracts  with  liberation  of  phosphoric  acid  at 
a  pi,  optimum  of  7-4 — 7-6.  The  extent  of  the  hydro¬ 
lysis  is  greatly  affected  by  the  concentrations  both 
of  enzyme  and  substrate.  Bone  and  liver  extracts 
have  little,  kidney  and  intestinal  extracts  considerable, 
hydrolytic  power.  J.  EL  Birkinshaw. 

Extent  of  fermentation  and  the  oxidation 
quotient  of  yeast.  O.  Meyerhof  and  K.  Iwasaki 
(Biochem.  Z.,  1930,  226,  16 — 31). — Tho  effect  of 
Euler’s  “  Z  ”  factor  on  the  fermentation  of  living  yeast 
in  nitrogen  and  oxygen  is  investigated.  Optimal 
concentrations  cause  an  increase  of  anaerobic  ferment¬ 
ation  with  S.  Ludwigii  of  100 — 200%  and  with  pressed 
yeast  of  100%.  Its  effect  is  still  noticeable  when 
diluted  1000  times.  The  oxidation  quotient  of  the 
fermentation  is  simultaneously  increased,  but  the 
amount  of  respiration  remains  the  same.  The  action 
increases  with  rise  of  temperature,  is  scarcely  detectable 
at  10°,  and  is  independent  of  the  sugar  concentration. 

P.  W.  Clutterbuck. 

Yeast  fermentation.  Validity  of  the  Amdt- 
Schulz  rule.  H.  Dannenberg  (Arch.  exp.  Path. 
Pharm.,  1930, 154,  211 — 221). — The  presence  of  small 
quantities  of  quinine  hydrochloride  (up  to  1/400), 
phenol  (up  to  1/1000),  or  mercuric  chloride  (up  to 
1/100,000)  had  no  favourable  action  on  the  growth 
of  yeast.  The  experiments  fail  to  confirm  the  Amdt- 
Schulz  rule  according  to  which  toxic  substances  in 
small  concentration  stimulate  cell  activity. 

W.  O.  Kekmack. 

Influence  of  catalytic  elements  on  alcoholic 
fermentation.  II.  M.  Rosenblatt  and  A.  March 
(Biochem.  Z.,  1930,  226,  404— 414;  cf.  A.,  1926, 


641). — The  influences  of  nickel,  cobalt,  and  iron  on 
alcoholic  fermentation  in  the  presence  of  yeast  and 
of  a  nutrient  medium  resemble  that  of  manganese, 
all  the  metals  at  low  concentrations  having  a  stimul¬ 
ating  effect.  Higher  concentrations,  especially  of 
nickel  and  cobalt,  have  an  inhibitory  effect  and  there 
are  very  great  differences  between  the  metals  as 
regards  the  concentrations  at  which  the  effect  is 
first  observed,  especially  since  this  is  also  dependent 
on  the  origin  of  the  yeast  used.  With  respect  to 
inhibitory  action  the  metals  may  be  arranged  in  the 
descending  series,  nickel,  cobalt,  non,  manganese. 
When  any  two  of  the  metals  manganese,  cobalt, 
nickel  are  present  simultaneously  they  act  independ¬ 
ently.  When  no  nutrient  medium  is  present  the 
stimulating  effect  is  never  observed,  the  concentrations 
of  metal  in  the  presence  of  which  fermentation  can 
still  proceed  are  much  greater,  and  the  metals,  with 
respect  to  their  inhibitory  effect,  now  form  the  descend¬ 
ing  series,  nickel,  iron,  cobalt  and  manganese  (equal), 
nickel  being  much  more  toxic  than  cobalt  and  feme 
iron  much  more  toxic  than  ferrous.  The  results  are 
analogous  to  those  obtained  in  the  examination  of  the 
influence  of  metals  on  acetic  fermentation  (cf.  A., 
1929,1108).  W.  McCartney. 

Acidity  optimum  of  yeast  hexosediphosphatase. 
Z.  I.  Kertesz  (J.  Arner.  Chem.  Soc.,  1930,  52,  4117— 
4119). — The  maximum  amount  of  inorganic  phosphate 
liberated  when  dry  bottom  yeast  (1-5  g.)  acts  on  a 
mixture  of  an  aqueous  4%  solution  of  sodium  hexose- 
diphosphate  (2-5  c.c.),  water  (2-5  c.c.),  and  (citric 
acid)  buffer  solution  (5-0  c.c.)  is  at  pH  6-5. 

H.  Burton. 

Metabolic  effects  of  mitogenetic  irradiation. 
H.  Gesenius  (Biochem.  Z„  1930,  225,  358—367 ;  cf. 
A.,  1929,  1340). — The  metabolism  of  Saccharomyces 
ellipsoideus  after  exposure  to  mitogenetic  radiation 
from  yeast  cultures  and  from  blood  has  been  examined 
by  Warburg’s  methods  and  it  has  been  found  that 
the  irradiation  affects  the  fermentative  and  respiratory 
processes  of  the  cells  and  leads  to  a  deficit  in  the 
amount  of  energy  liberated.  The  fermentative  power 
of  yeast  maceration  juice  is  restricted  as  a  consequence 
of  the  irradiation .  W.  McCartney. 

Hydrogen-ion  concentration  in  the  interior  of 
the  cells  of  Fusariutn  lint,  B.,  and  of  yeast. 
S.  Mahdihassox  (Biochem.  Z.,  1930,  226,  202— 
208). — The  p„  of  the  interior  of  cells  of  a  top  yeast 
and  of  F.  lini,  B.,  are  shown  bj’  the  micro-injection 
method  to  be  5-9 — 6  and  6 — 6-1,  respectively,  cor¬ 
responding  with  the  pa  of  optimal  enzymic  activity 
(6-0).  P.  W.  Clutterbuck. 

Action  of  certain  moulds  on  solutions  of 
aldoses.  I.  A.  Angeletti  and  C.  F.  Cerruti 
(Annali  Chim.  Appl.,  1930,  20,  424 — 433). — Although 
the  yield  of  d-gluconic  acid  formed  by  Penicillivm 
luteum  purpurogenum,  st.  2  A.  3,  may  exceed  60%  of 
the  amount  of  sugar  present,  the  yields  obtained  with 
P.  luteum,  Wehmer,  and  P.  purpurogenum  (Fleroff), 
Stoll,  grown  in  solutions  containing  dextrose  and 
inorganic  salts  are  only  15-5  and  1-21%,  respectively, 
after  20  days ;  no  other  acid  was  found.  d-Mannose 
solutions  inoculated  with  the  P.  luteum  and  the  P- 


BIOCHEMISTRY. 


1621 


purpurogenum  developed  a  slight  acidity  during  20 
days,  but  no  d-mannonic  acid  could  be  separated. 
With  the  P.  luteum  purpurogenum,  however,  the 
yield  of  d-mannonic  acid  reached  9-35%  (on  the  sugar) 
in  20  days,  no  other  acid  being  detected.  No  acid 
product  was  obtained  from  d-galactose  by  the  action 
of  any  one  of  the  three  organisms.  T.  H.  Pope. 

Synthetic  nutrient  solutions  for  Ustilago  seas. 
E.  R.  Banker  (J.  Agric.  Bes.,  1930,  41,  435—443).— 
The  organism  causing  smut  in  make  may  be  grown 
in  a  solution  containing  0-3  g.  of  potassium  sulphate, 
01  g.  each  of  ammonium  nitrate,  calcium  chloride, 
and  magnesium  phosphate,  and  10  g.  of  dextrose 
per  litre  of  solution,  which  needs  no  adjustment  for 
reaction.  The  addition  of  1-5%  of  agar  gives  a 
satisfactory  solid  medium.  E.  Holmes. 

Respiratory  catalysts  of  the  disease-producing 
bacteria.  A.  Locke  and  E.  R.  Main  (J.  Infect. 
Dis.,  1930,  46,  393 — 404). — Copper  appears  to  be 
a  necessary  constituent  of  cells  and  tissues  accustomed 
to  survive  periods  of  oxygen  hunger.  The  production 
of  diphtheria  toxin  can  be  partly  inhibited  by  re¬ 
duction  of  the  proportion  of  ionic  copper  in  the  culture 
medium.  It  is  suggested  that  bacterial  toxins  may 
owe  their  poisonous  properties  to  the  presence  of  a 
substance  containing  copper. 

Chemical  Abstracts. 

Chemistry  of  bacteria  and  the  development  of 
a  practical  technique  for  the  chemical  analysis 
of  cells.  T.  B.  Johnson  (Coll.  Svmp.  Ann.,  1929, 
7,  223 — 232). — An  outline  of  recent  work  on  tuber¬ 
culosis.  Chemical  Abstracts. 

Comparative  colorimetric  determination  of 
Pn  in  [bacteriological]  media.  E.  Remy  (Zentr. 
Bakt.  Par.,  1930,  I,  115,  391 — 395;  Chem.  Zentr., 
1930,  i,  2931). — Determinations  with  two-colour 
indicators  gave  results  in  good  agreement  with  those 
made  electrometrically.  The  accuracy  of  the  Bjerrum- 
Arrhenius  and  Hellige  universal  colorimeters  was 
±0-025,  and  of  the  Hellige  comparator  0-05. 

A.  A.  Eldridge. 

Do  bacteria  contain  sterols  ?  H.  von  Behring 
(Z.  physiol.  Chem.,  1930,  192,  112 — 113). — No  trace 
of  sterol  was  found  in  cultures  of  B.  coli  and  of  the 
diphtheria  bacillus  when  grown  on  peptone  agar. 

J.  H.  Birkinshaw. 

Pyruvic  acid  in  bacterial  metabolism  :  detec¬ 
tion  and  determination  of  pyruvic  acid.  R.  P. 
Cook  (Biochem.  J.,  1930,  24,  1520 — 1537). — Pyruvic 
acid  is  produced  in  the  aerobic  oxidation  by  B.  coli 
of  various  substrates.  It  is  not  decarboxylated  by 
the  organism  and  is  broken  down  to  a  mixture  of 
formic  and  acetic  acids.  S.  S.  Zilva. 

Comparison  of  dehydrogenations  produced 
by  Ii.  coli  communis  in  presence  of  oxygen  and 
methylene-blue.  R.  P.  Cook  (Biochem.  J.,  1930, 
24,  1538 — 1550). — In  toluene-treated  organisms  the 
oxygen-activating  mechanism  is  not  affected  by  the 
treatment,  nor  are  the  oxidations  which  are  due  to 
the  formic,  lactic,  and  succinic  dehydrogenases.  The 
secondary  oxidative  processes  are,  however,  eliminated 
by  toluene  treatment.  The  velocities  of  oxidation 
by  methvlene-blue  and  oxygen  for  lower  temperatures 


in  the  case  of  formate  and  lactate  are  nearly  equal. 
Above  a  certain  temperature  the  velocity  of  oxygen 
reduction  does  not  increase.  In  the  dehydrogenation 
of  succinate  there  is  a  considerable  difference  between 
the  velocities  of  oxidation  by  oxygen  and  methylene- 
blue.  There  is  a  competitive  action  of  oxalate  and 
malonate  for  the  lactic  and  succinic  dehydrogenase 
mechanisms  respectively  for  the  oxygen  acceptor 
system.  S.  S.  Zilva. 

Growth  of  anaerobes  in  bile  media  containing 
malachite-green  and  brilliant-green.  C.  F.  Poe 
and  N.  F.  Witt  (J.  Amer.  Water  Works’  Assoc., 
1930,  22,  1365 — 1373). — A  concentration  of  these 
dyes  greater  than  1  :  100,000  is  ample  to  inhibit  the 
growth  of  most  anaerobes  in  lactose  broth.  B. 
welchi  type  II,  however,  required  at  least  1  :  20,000 
to  prevent  gas  formation.  The  inhibitive  power  of 
dyes  in  lactose  broth  decreases  as  the  percentage  of 
bile  increases.  A  dye  concentration  of  1  :  20,000  in 
the  case  of  brilliant-green  and  1  :  30,000  in  the  case 
of  malachitc-grcen  is  sufficient  to  inhibit  the  growth 
of  most  anaerobes  in  a  5  %  bil  e  medium .  C.  J  Epson  . 

Arbutase  content  of  Ii.  mycoitles.  II.  Glinka- 
Tscuernorutzky  (Biochem.  Z.,  1930,  226,  62— 
66). — B.  my co ides  sown  on  a  medium  containing 
arbutin  hydrolyses  it  to  quinol  and  dextrose.  Arbut¬ 
ase  cannot  be  separated  from  the  bacterial  cells  by 
the  methods  usually  employed  for  intracellular 
enzymes.  '  P.  W.  Clgtterbugk. 

Gluconic  acid  fermentation.  I.  Bacterium 
hoshigalei  var.  rosea.  II.  Production  of  c-keto- 
gluconic  acid.  III.  B.  industrium  var.  hosht- 
rjaki.  T.  Taka  has  hi  and  Y.  Asai  (J.  Agric.  Chem. 
Soc.  Japan,  1930, 6, 223—241, 407—412,  526—537).— 

I.  The  organism  isolated  from  dried  persimmon  forms 
a  red  pigment;  three  others  are  also  new. 

II.  The  acid  is  produced  by  three  varieties  men¬ 
tioned  from  dextrose. 

III.  One  species  was  particularly  active  in  the 
productive  of  gluconic  acid  from  dextrose. 

Chemical  Abstracts. 

Acetone  fermentation.  Bacillus  maccrans. 

J.  P.  Zachakov  (Zentr.  Bakt.  Par.,  1930,  II,  80, 

205—218;  Chem.  Zentr.,  1930,  i,  2910).— A  morplio- 
logical  and  physiological  studjn  Pure  cultures  pro¬ 
duce  no  butyl  alcohol.  The  cell  walls  of  yeast  and 
potato  are  attacked  or  dissolved.  The  formation  of 
acetone  is  an  anaerobic  process,  acetaldehyde  being 
formed  intermediately.  A.  A.  Eldridge. 

Nitrogen  circulation.  II.  Proteolytic  power 
of  micro-organisms.  A.  Janke  and  H.  Holzer 
(Biochem.  Z.,  1930,  226,  243—249 ;  cf.  A.,  1929, 
1493). — The  distinction  between  liquofiers  and  non- 
liqueficrs  previously  observed  is  found  to  hold  also 
for  the  following  organisms  :  B.  prodigiosum,  Ehren- 
berg,  Streptococcus  lactis  (Lister),  Lolinis,  Sacchar- 
omtjces  cerevisice,  Hansen,  distiller’s  yeast,  strain  XII, 
Williaanomala,  Hansen,  Klaickera  apiculata  (Hansen), 
Janke,  Mycodcrma  vini,  Desmazieres,  Aspergillus 
niger,  van  Tieghem,  Fusarium,  E  13  Holzer-Janke. 
It  seems  that  the  same  enzyme  acts  in  both  cases: 
as  an  exoenzyme,  and  hence  always,  in  the  case  of 
the  liquefiers,  and  as  an  endoenzyme,  and  hence  only 
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after  the  cell  walls  are  damaged,  in  that  of  the  non- 
liquefiers.  W.  McCartney. 

Fixation  of  nitrogen  by  bacteria.  K.  Iwasaki 
(Biochem.  Z.,  1930,  226,  32 — 46). — Increased  respir¬ 
ation  of  cultures  of  Azotobacter  chroococcum  (Lingby)  in 
air  always  corresponds  with  a  division  of  the  bacteria, 
whilst  nitrogen  fixation  without  division  proceeds  with 
constant  respiration.  At  low  tensions  of  oxygen, 
division  is  inhibited  and  nitrogen  fixation  favoured. 
In  presence  of  humin  substances  the  rate  of  growth 
and  increase  of  respiration  are  greatly  augmented. 
The  action  has  an  induction  period  of  several  hours 
and  is  independent  of  the  humin  concentrations,  but 
its  duration  is  proportional  to  the  humin  content. 
Humin  is  concerned  with  the  assimilation  and  not  the 
fixation  of  nitrogen.  P.  W.  Clutter  buck. 

Denitrification  in  inorganic  media.  M.  V. 
Tiulpanova-Mosevicii  (Arkh.  biol.  nauk,  1930,  30, 
203 — 214). — Denitrification  by  Thiobacterium  deni- 
trificans  is  normal  in  inorganic  media  comprising 
sulphur,  nitrates,  and  carbonates  or  organic  sources  of 
carbon.  The  organism  is  a  facultative  anaerobe. 
During  denitrification  the  reaction  of  the  medium 
becomes  alkaline.  The  sulphur  is  oxidised  to  sulphate. 

Chemical  Abstracts. 

Oxidation  of  sulphur  and  thiosulphate  by 
thionic  acid  bacteria.  I.  P.  Lange-Pozdeeva 
(Arkh.  biol.  nauk,  1930,30,  189 — 201). — Thiosulphate 
is  oxidised  by  Thiobacterium  Beijerinckii  more  readily 
than  sulphur ;  the  process  is  arrested  when  pH  5-2 — 
5-7  is  reached.  Three  types  of  oxidation  are  differ¬ 
ent  iated :  (a)  by  T.  thio-oxidans,  in  acid  solution,  when 
the  oxidation  of  sulphur  predominates,  (6)  by  Traut- 
wein  strains,  in  alkaline  medium,  when  thiosulphate  is 
abundantly  oxidised  without  production  of  sulphur, 
and  (c)  by  T.  Beijerinckii,  Saslavsky  strain,  and  T. 
thioparus,  in  alkaline  medium,  when  thiosulphate  is 
oxidised  more  readily  than  sulphur  and  always  with 
the  production  of  free  sulphur.  The  final  products  arc 
chiefly  sulphates.  Chemical  Abstracts. 

Effect  of  salts  on  obligate  halophilic  thionic 
acid  bacteria.  A.  Saslavsky  and  N.  Harzstein 
(Zentr.  Bakt.  Par.,  1930,  II,  80,  165 — 169;  Chem. 
Zentr.,  1930,  i,  2910). — The  effect  of  sodium  chloride  is 
partly  specific  and  partly'  due  to  an  increase  in  the 
osmotic  pressure.  A.  A.  Eldridge. 

Carbohydrate  fermentation,  nitrogen  meta¬ 
bolism,  and  catalase  production  by  variants  of 
It.  anthracis.  W.  J.  Nungester  (J.  Infect.  Dis., 
1929,  45,  214 — 224). — Quantitative  differences  were 
observed  for  various  strains  in  respect  of  proteolytic 
activity  and  ability  to  decompose  hydrogen  peroxide. 

Chemical  Abstracts. 

Metabolism  of  the  Brucella  group  in  synthetic 
media.  C.  E.  Zobell  and  K.  E.  Meyer  (Science, 
1930, 72, 176). — Cystine  is  an  essential  nitrogen  source, 
whilst  asparagine  in  combination  with  cystine 
enhances  multiplication.  Sodium  or  ammonium 
citrate  is  a  suitable  source  of  carbon  and  cultures  of 
recently  isolated  strains  can  be  obtained  provided 
that  sodium  carbonate  and  potassium  dihydrogen 
phosphate  are  mixed  to  give  pu  7-0.  Iron  (20  parts 
per  million)  has  a  stimulating  effect  and  glycerol 


(2%)  enhances  growth  in  all  types  of  Brucella.  The 
addition  of  well-washed  agar  (0-2%)  accelerates 
multiplication,  but  larger  amounts  dimmish  growth 
until  at  1-5%  of  agar  it  is  completely  inhibited. 

L.  S.  Theobald. 

Utilisation  metabolism  of  proteus  bacilli. 

M.  Seliomann  (Z.  Bakt.  Par.,  1930,  I,  115,  346— 

358;  Chem.  Zentr.,  1930,  i,  2909). — Ammonium 
chloride  can  function  as  the  sole  source  of  nitrogen 
for  B.  proteus  anindologenes  and  indologenes ;  pro¬ 
pionic,  lactic,  malic,  succinic,  or  citric  acids,  alcohol, 
glycerol,  mannitol,  arabinose,  dextrose,  lamilose, 
sucrose,  lactose,  or  maltose  may  act  as  a  source  of 
carbon,  whilst  alanine,  leucine,  or  sodium  aspartate 
can  act  as  a  source  of  carbon  and  nitrogen.  B. 
vulgare  anindolicum  can  assimilate  maltose  and 
sucrose.  A.  A.  Eldridge. 

Influence  of  the  composition  of  the  medium  on 
the  biological  properties  of  micro-organisms. 

N.  A.  Dmitrevskaya  and  M.  F.  Ciiebotarevicii 
(Arch.  biol.  nauk,  1930, 30, 215 — 224). — A  study  of  the 
effects  of  the  addition  of  sugars  on  the  behaviour  of 
various  types  of  B.  lyphi.  Chemical  Abstracts. 

Hydrolysis  of  sodium  bippurate.  I.  Gilbert 
and  M.  Frobisher,  jun.  (Bull.  Johns  Hopkins  Hosp., 
1930,  47,  55 — 00). — Gram-negative,  aerobic,  non- 
spore-forming  rods  (except  B.  a'erogenes  and  B. 
bronchisepticus),  and  anaerobes,  have  no  action  on 
sodium  hippurate,  which  is  hydrolysed  by  staphylo¬ 
cocci.  Chemical  Abstracts. 

Type-specific  substance  distinct  from  the 
specific  carbohydrate  in  pneumococcus  type  I. 
J.  F.  Enders  (J.  Exp.  Med.,  1930,  52,  235—252).- 
The  substance,  which  resists  peptic  digestion,  may 
be  a  haptene.  Chemical  Abstracts. 

Specific  action  of  a  bacterial  enzyme  on 
pneumococcus  type  III.  0.  T.  Avery  and  R. 
Dubos  (Science,  1930,  72,  151— 152).— A  soluble 
principle  which  is  able  to  decompose  the  specific 
capsular  polysaccharide  of  pneumococcus  type  III  has 
been  extracted  from  a  bacillus  isolated  from  the  soil 
of  the  cranberry  bogs  of  New  Jersey.  The  rate  and 
amount  of  decomposition  appear  to  be  quantitatively 
related  to  the  concentration  of  the  specific  active 
principle  which  is  destroyed  at  60 — 65°.  The  active 
principle  has  specific  protective,  prophylactic,  and 
curative  effects  on  mice  infected  with  pneumococcus 
type  III.  L.  S.  Theobald. 

Oxidation-reduction  potentials  of  pneumo¬ 
coccus  cultures.  I.  L.  F.  Hewitt  (Biochem.  J-, 
1930,  24,  1551— 1556).— The  oxidation-reduction 
potential-time  curves  are  similar  to  those  obtained 
with  Inemolytic  streptococci,  but  differ  from  those 
obtained  with  diphtheria  bacilli  and  staphylococci. 
Peroxide  is  formed  readily  by  pneumococci  which  are 
not  able  easily-  to  maintain  intense  reducing  conditions 
in  the  presence  of  an  abundant  oxy'gen  supply.  The 
general  effect  of  different  culture  media  has  been 
studied.  S.  S.  Zilva. 

Specific  effect  of  bile  salts  on  pneumococci 
and  on  pneumococcus  pneumonia.  E .  E.  Ziegler 
(Arch.  Int.  Med.,  1930,  46,  644— 656) .—The  lysis  of 
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pneumococci  by  bile  salts,  which  can  take  place  in 
dilutions  as  low  as  1  :  25,000,  occurs  in  presence  of 
serum,  but  at  a  much  slower  rate  and  is  five  times  as 
fast  as  the  corresponding  haemolysis.  Pneumococci 
exposed  to  human  serum  are  unchanged  in  their 
lysis  by  bile  salts,  which  also  do  not  interfere  with  the 
agglutinin  action  of  specific  sera  on  the  cocci. 

F.  0.  Ho  WITT. 

Methylic  antigen  [of  tubercle  bacilli].  L. 
Negre  and  A.  Boquet  (Ann.  Inst.  Pasteur,  1930,  45, 
415 — 432). — Antigen,  prepared  by  a  preliminary 
extraction  of  the  fatty  envelopes  of  tubercle  bacilli  by 
acetone  and  ether  followed  by  extraction  with 
methyl  alcohol,  exerts  a  satisfactory  action  in 
experimental  tuberculosis.  p-  O.  Howitt. 

Decomposition  of  fat  by  tubercle  bacilli. 

A.  Sedykh  (Arkh.  biol.  nauk,  1930,  30,  71—81).— 
Human  tubercle  bacilli  utilise  animal  and  vegetable 
fats,  lanolin,  beeswax,  and  spermaceti.  The  utilis¬ 
ation  is  accompanied  by  partial  fission  and  by  satur¬ 
ation  of  unsaturated  acids.  Chemical  Abstracts. 

Changes  in  blood-dextrose  and  -inorganic 
phosphates  after  intravenous  injection  of  para¬ 
typhoid-#  filtrate  into  depancreatised  dogs. 
M.  L.  Menten  and  H.  A.  Kipp  (J.  Infect.  Dis.,  1930, 
46,  267 — 274). — Normal  dogs  show  a  temporary  rise 
in  blood-sugar  and  -inorganic  phosphate ;  with  large 
doses  fatal  hypoglycoomia  follows.  In  depancreatised 
dogs  the  rise  in  blood-phosphate  is  accompanied  by 
early  hvpoglycsemia.  Chemical  Abstracts. 

Toxin  produced  by  li.  paratyphosns-B 
(Aertrycke  type).  M.  L.  Mentkn  and  C.  G.  King 
(J.  Infect.  Dis.,  1930,  46,  275 — 278). — The  toxic 
fraction,  precipitated  by  acetic  acid,  contained  no 
phosphorus  or  sulphur;  on  hydrolysis  it  afforded  a 
carbohydrate.  The  fraction  precipitated  by  ammon¬ 
ium  sulphate  had  no  hyperglycaemic  action. 

Chemical  Abstracts. 

Toxin  of  the  gas-gangrene  bacillus.  I.  A. 
Ebel  (Biochem.  Z.,  1930,  225,  336 — 343). — Methods 
of  obtaining  highly  active  preparations  of  the  toxin  of 

B.  phlegm,  emphys.,  Friinkel,  are  described.  The 
substance  is  dialysable  and  soluble  in  alcohol  and  can 
be  precipitated  by  mercury  salts  or  by  phospho- 
tungstic  acid,  but  not  by  lead  salts.  It  loses  its 
activity  when  treated  with  dilute  acid. 

W.  McCartney'. 

Purification  and  concentration  of  scarlet-fever 
toxin.  L.  E.  Shinn  (J.  Infect.  Dis.,  1930,  46, 
76 — 83). — Alcohol  and  acetic  acid  are  employed  for 
precipitation  and  concentration,  and  susceptible 
human  skin  for  standardisation. 

Chemical  Abstracts. 

Effect  of  short  electric  waves  on  diphtheria 
toxin  independent  of  the  heat  factor.  R.  R. 
Mellon,  W.  T.  Szymanowski,  and  R.  A.  Hicks 
(Science,  1930,  72,  174— 175).— Diphtheria  toxin  is 
attenuated  by  exposure  to  waves  of  1-9  m.  and  158  x 
106  cycles  per  sec.,  but  negative  results  were  obtained 
in  attempts  to  sterilise  milk  or  to  destroy  bacteria, 

L.  S.  Theobald. 

Hormone  of  the  adrenal  cortex.  F.  A.  Hart¬ 
man  and  K.  A.  Brownell  (Science,  1930,  72,  76). — 
A  concentrated  extract  of  the  hormone,  cortin,  is  best 


prepared  by  extracting  the  cortex  with  ether, 
distilling  the  ether  in  a  vacuum,  extracting  the 
residue  with  80%  alcohol,  distilling  the  alcohol, 
and  dissolving  the  residue  in  water. 

L.  S.  Theobald. 

Origin  of  adrenaline.  J.  E.  Abelotjs  and 
R.  Argaud  (Compt.  rend.  Soc.  Biol.,  1930, 103,  129 — 
130;  Chem.  Zentr.,  1930,  i,  1956).— Adrenaline  is 
formed  in  the  cortex,  and  not  in  the  medulla,  of  the 
adrenals.  A.  A.  Eldridge. 

Determination  of  adrenaline  in  the  blood. 
A.  M.  Petrunkin  and  M.  L.  Petrunkin  (Arkh.  biol. 
nauk,  1930, 30,  225 — 230). — The  proteins  are  removed 
from  oxalated  blood  with  hydrochloric  acid  and 
ammonium  sulphate;  iodine  is  added  to  the  filtrate 
and  the  excess  titrated  after  75  min.  with  thiosulphate, 
the  residual  pink  colour  being  used  (after  intensific¬ 
ation  by  addition  of  potassium  cyanide)  for  the 
colorimetric  determination.  Chemical  Abstracts. 

Antagonism  of  adrenaline  and  insulin  on  the 
regulation  of  blood-sugar  in  adrenalectomised 
dogs.  F.  Meythaler  and  R.  Cario  (Arch.  exp. 
Path.  Pharm.,  1930, 154,  193 — 202). — When  dextrose 
is  injected  into  the  pancreatico-duodenal  artery  of  an 
adrenalectomised  dog  there  is  an  immediate  fall  of  the 
blood-sugar  just  as  in  the  case  of  a  normal  animal, 
whilst  if  the  injection  is  into  a  peripheral  artery  a 
marked  rise  in  blood-sugar  occurs  for  a  short  period. 
This  supports  the  view  that  dextrose  itself  is  the 
hormone  which  activates  the  outflow  of  insulin  from 
the  pancreas.  Injection  of  adrenaline  into  the 
pancreatico-duodenal  artery  of  an  adrenalectomised 
dog  produced  no  definite  fall  in  blood-sugar. 

W.  0.  Kermack, 

Liver-sugar.  I.  Action  of  adrenaline  and 
insulin  on  the  liberation  of  sugar  by  the  liver 
and  its  glycogen  content.  H.  Molitor  and  L. 
Pollak  (Arch.  exp.  Path.  Pharm.,  1930,  154,  280 — 
300). — Experiments  on  anaesthetised  rabbits  and  dogs 
in  which  the  liver  had  been  made  accessible  by  pre¬ 
vious  operation  show  that  the  administration  of 
adrenaline  caused  an  increased  liberation  of  sugar 
from  the  liver  and  a  decrease  in  liver-glycogen.  After 
injection  of  insulin  inhibition  of  liberation  of  sugar  by 
the  liver  is  demonstrable  within  10  min.  The 
carbohydrate  content  of  the  liver  remains  constant 
or  decreases,  the  decrease  being  apparently  due  to 
consumption  in  liver  metabolism. 

W.  O.  Kermack. 

Variation  of  agglutination  titre  caused  by 
insulin.  I,  II.  M.  Nozaki  (Keijo  J.  Med.,  1930, 
1,  248 — 277,  278 — 287). — When  rabbits,  immunised 
with  typhoid  bacilli,  are  injected  with  insulin,  a  rise  in 
the  agglutination  titre  occurs,  although  no  such  rise 
occurs  on  the  addition  of  insulin  to  immunised  serum 
in  vitro.  This  rise  is  dependent  on  the  functioning  of 
the  reticulo-endothelial  system  and  the  presence  of  the 
thymus  and  suprarenal  glands,  but  is  unaffected  by 
extirpation  of  the  thyroid,  parathyroid,  pancreas,  and 
ovary.  Removal  of  the  testes  causes  a  fall  in  the 
agglutination  titre.  The  increase  of  titre  caused  by 
pilocarpine  is  not  dependent  On  any  of  the  organs 
producing  internal  secretions.  Transplantation  of  a 
thymus  in  a  rabbit,  in  which  the  rise  in  titre  due  to 
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insulin  had  been  abolished  by  extirpation  of  this  gland, 
causes  a  reappearance  of  the  rise.  Similarly,  trans¬ 
plantation  of  testis  negatives  the  results  of  orchid- 
ectomy.  It  is  not  certain  whether  the  parenchymal 
or  interstitial  cells  are  responsible  for  the  lowering  of 
agglutination  titre.  P.  G.  Marshall. 

Circulatory  hormone.  VI.  Inactivation  of 
callicrein.  H.  Kraut,  E.  K.  Ebey,  and  E.  Werle 
(Z.  physiol.  Chem.,  1930,  192,  1 — 21;  cf.  this  vol,, 
1069).: — The  inactivator  of  callicrein  is  present  in 
extracts  of  the  lymph  glands,  salivary  glands,  spleen, 
liver,  and  spinal  chord  of  cattle,  of  the  spleen  of  sheep 
and  goats,  and  in  human  lymph.  Certain  differences 
between  the  action  of  organ  extracts  and  that  of  blood 
are  due  to  the  presence  of  interfering  substances  in 
serum ;  the  organ  preparations  contain  the  inactivator 
in  a  much  purer  state,  and  the  inactivating  power  can 
be  further  increased  by  alcohol  precipitation.  In¬ 
activation  is  at  a  maximum  at  pa  8—11 ;  below  pa  5 
there  is  no  appreciable  action,  and  thus  acidification 
reactivates  inactivated  callicrein.  The  inactivation 
is  a  time  reaction,  the  velocity  depending  on  the 
quantity  of  inactivator  present.  Equilibrium  at  the 
pu.  optimum  is  in  favour  of  the  inactivated  complex, 
but  even  with  a  large  excess  of  inaetivator  a  small 
amount  of  free  callicrein  is  present.  The  inactivator 
is  destroyed  by  kinase-free  trypsin  and  is  thus  a 
polypeptide.  J.  H.  Biricinshaw. 

Detoxicating  hormone  [“  yakriton  "]  of  the 
liver.  XVI.  Prophylactic  effect  of  yakriton 
against  ammonium  carbonate  convulsions.  H. 
Morishata.  XVII.  Prophylactic  effect  of  yakri¬ 
ton  against  phenol  intoxication.  Yasada  and 
A.  Sato.  XVIII.  Prophylactic  effect  of  yakriton 
against  subacute  phosphorus  poisoning.  K. 
Asakura  and  T.  Sato.  XIX.  Standardisation  of 
yakriton.  A.  Sato  (Tohoku  J.  Exp.  Med.,  1930, 14, 
167— 175,  176— 179,  180—186,  195—197). 

Chemical  Abstracts. 

Differentiation  of  thyroxine-iodine  from  in¬ 
organic  iodine  by  membranes  of  the  living 
organism.  W.  Lepschitz  (Klin.  Woch.,  1930,  9, 
642—644;  Chem.  Zentr.,  1930,  i,  3204).— Fraction¬ 
ation  by  gland  membranes  of  the  blood-iodine  takes 
place,  the  thyroxine  being  retained.  Determination 
of  the  iodine  in  blood  and  in  the  gastric  or  parotid 
juice  indicates  the  distribution  of  the  iodine  in  blood. 

A.  A.  Eldridge. 

Influence  of  parenteral  injection  of  cell  sub¬ 
stance  of  thyroid  gland  on  blood-fat  and  -lipins. 

I.  Cholesterol.  II.  Total  fatty  acid  and 

lecithin.  S.  Sakurai  (Japan.  J.  Exp.  Med.,  1929, 
7,  449 — 464,  465—480). — The  injection  of  the  cell 
emulsion  of  the  thyroid  gland  causes  hyperfunction  of 
the  thyroid  and  a  decrease  in  blood-cholesterol, 
although  frequent  injections  result  in  the  reverse 
effect.  Parallel  results  were  obtained  for  total  fatty 
acid  and  lecithin.  Chemical  Abstracts.  ~ 

Distribution  of  bromine  in  the  organism. 

II.  Action  of  thyroid  and  pituitary  on  distribu¬ 
tion  of  bromine.  M.  A.  B.  Toxopeus  (Arch.  exp. 
Path.  Pharm.,  1930,  154,  247 — 253). — Extirpation  of 
the  thyroid  from  a  dog  or  the  administration  of  thyroid 


gland  or  of  the  extract  of  the  posterior  lobe  of  the 
pituitary  influences  the  distribution  of  bromine  in  the 
body  after  administration  of  potassium  or  sodium 
bromide  by  mouth.  After  administration  of  thyroid 
gland,  the  bromine  accumulates  in  the  skin  and  is 
scarcer  in  the  muscle,  whilst  the  blood  and  lungs,  and 
less  definitely  the  bones,  are  also  enriched.  In  the 
thyroidectomised  animals  there  is  also  a  high  skin  and 
low  muscle  content  of  bromine,  whilst  the  opposite 
occurs  in  the  animals  treated  with  pituitrin. 

W;  0.  Kerhack. 

Effect  of  parathyroid  extract  on  blood-phos¬ 
phatase.  I.  H.  Page  and  M.  Reside  (Biochem,  Z., 
1930,226,273 — 277). — The  activity  of  the  phosphatase 
of  the  serum  of  dogs’  blood  is  increased  by  adminis¬ 
tration  of  over-doses  of  parathyroid  extract. 

W.  McCartney. 

Parathyroid  hormone  and  calcium  meta¬ 
bolism.  M.  Inara  (J.  Biochem.,  Japan,  1930,  12, 
35; — 5S). — Subcutaneous,  but  not  oral,  administration 
of  parathyroid  hormone  to  rabbits  causes  hyper- 
calcaemia.  Intravenous  injection  of  the  hormone 
raises  the  blood-phosphorus.  Of  the  substances 
tested  only  atropine  and  “  pituglandol  ”  increased  the 
blood-calcium  and  -phosphorus. 

Chemical  Abstracts. 

Active  substance  in  the  follicular  fluid  of  the 
ovary.  K.  Hirano  (Japan.  J.  Exp.  Med.,  1930,  8, 
21 — 38). — The  active  substance,  which  contains 
nitrogen,  is  soluble  in  water  and  in  fat  solvents  and  is 
adsorbed  by  fatty  acids.  It  is  not  a  fatty  acid,  lipin, 
amino-acid,  primary  amine,  or  purine  base. 

Chemical  Abstracts. 

Preparation  and  properties  of  the  gonad- 
stimulating  hormone  from  urine  of  pregnancy. 
F.  Dickens  (Biochem.  J.,  1930,  24,  1507—1525).— 
The  hormone  is  precipitated  without  loss  of  activity 
from  aqueous  solution  by  complete  saturation  with 
ammonium  sulphate,  hv  alcohol  or  acetone,  by 
colloidal  ferric  hydroxide  or  tannic  acid,  but  not 
by  trichloroacetic,  sulphosalicylic,  or  picric  acid. 
Aqueous  solutions  containing  up  to  1000  mouse  units 
per  c.c.  have  been  prepared  and  the  injection  of  0-02— 
0-006  mg.  of  the  material  produced  the  characteristic 
changes.  The  hormone  passes  only  very  slowly  through 
parchment,  but  more  rapidly  through  collodion. 
It  is  inactivated  by  boiling  and  by  the  action  of  acids 
or  alkalis.  It  is  not  rapidly  destroyed  by  trypsin  or 
pepsin,  although  prolonged  treatment  causes  inactiv¬ 
ation.  Concentrated  solutions  give  a  faint  but  definite 
biuret  reaction ;  Millon’s,  glyoxylic  acid,  and 
Molisch’s  tests  are  positive.  Injection  of  the  hormone 
into  immature  mice  and  rats  leads  to  precocious  sexual 
maturity.  In  the  female  the  formation  of  corpora 
lutea  and  of  hcemorrhagic  follicles  in  the  ovar3r  is 
observed  and  in  the  male  great  enlargement  of  the 
seminal  vesicles.  It  is  active  by  mouth  when 
administered  in  high  doses.  The  hormone  is  without 
action  on  castrated  animals  and  on  the  growth  rate  of 
normal  rats.  Injection  over  a  long  period  does  not 
cause  any  appreciable  change  in  the  blood-cholesterol 
or  -urea  contents.  S.  S.  Zilva. 

Relation  of  carotene  content  to  the  vitamin-.l 
activity  of  different  plant  materials.  H.  vox 
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Euler,  V.  Demole,  P.  Karrer,  and  O.  Walker 
(Helv.  CMm.  Acta,  1930,  13,  107S— 1083).— The 
carotene  and  xanthophyll  contents  of  the  ether- 
soluble  unsaponifiable  matter  of  the  extractives  of  the 
dry  leaves  of  spinach,  beech  ( Fagus  silvatica), 
Loliurn  perenne.  (mixed  with  other  grasses),  lettuce 
( Lactuca  sativa),  nettle  (JJrtica  dimca),  the  flowers  of 
Caltha  palustris,  and  maize  grain  have  been  deter¬ 
mined;  they  vary  from  1-9  to  22-S  mg.  and  2-3  to 
41-2  mg.  per  g.  of  extract,  respectively.  The  vitamin- 
A  activity  of  the  unsaponifiable  matter  runs  parallel 
to  the  carotene  content.  Lycopene,  physaliene,  and 
phceophytin  have  no  vitamin-,.4  activity. 

H.  Burton. 

Vitamin-A  and  carotene.  N.  S.  Gaiter  (Nature, 
1930, 126,  685). — Carotene  functions  as  a  precursor  of 
vitamin-A  in  fowls.  L.  S.  Theobald. 

Derangement  of  resorption  due  to  lack  of 
vitamin-iB.  G.  Gal  (Biochem,  Z.,  1930,  225, 
286 — 294).— In  rats  suffering  from  lack  of  vitamin-B 
the  resorption  of  dextrose  is  reduced  to  one  third,  that 
of  protein  to  one  half,  of  the  corresponding  resorption 
in  healthy  rats.  Resorption  can  be  restored  to  normal 
by  administration  of  the  vitamin. 

W.  McCartney. 

Irradiated  ergosterol  and  calcium-free  diet : 
effect  on  calcium  and  phosphorus  metabolism. 
E.  Watchorn  (Biochem.  J.,  1930,24, 1560 — 1563). — 
Calcium  and  phosphorus  retention  in  rats  on  Steen- 
bock’s  rackitogenic  diet  is  decreased  by  excessive  doses 
of  irradiated  ergosterol.  Both  the  urinary  and  the 
faecal  phosphorus  are  increased.  The  faecal  phos¬ 
phorus  but  not  the  calcium  is  also  increased  in  com¬ 
parison  with  the  intake.  On  a  similar  basal  diet  but 
calcium-free  and  richer  in  phosphorus  irradiated 
ergosterol  does  not  affect  the  phosphorus  metabolism, 
but  causes  elimination  of  calcium  by  the  kidnev. 

S.  S.  ZdLva. 

Experimental  rickets.  III.  Isolation  of  ergo¬ 
sterol  from  brewer's  yeast  and  activation  of 
ergosterol  by  means  of  ultra-violet  light.  S. 
Izume,  Y.  Yoshimaru,  and  I.  Komatsubara  (Rept. 
Lab.  S.  Manchuria  Rly.,  1929,  18 — 21). — Yeast-fat 
was  prepared  from  dried  brewer’s  yeast  by  extraction 
with  hot  alcohol  followed  by  ether.  lecithin  and 
phosphatides  were  removed  by  adding  an  excess  of 
acetone,  and  after  filtration  the  solution  was  evapor¬ 
ated  and  the  residue  saponified  with  potassium 
hydroxide.  Unsaponifiable  matter  was  removed  by 
Takahashi’s  method  (cf.  J.  Chem.  Soc.  Japan,  1922, 
43,  82S)  and  the  crude  ergosterol  purified  by  acetyl¬ 
ation  and  hydrolysis.  The  material  had  m.  p.  160 — 
161°.  Yeast-fat  had  no  antirachitic  potency,  but 
it  was  rendered  highly  active  by  ultra-violet  irradi¬ 
ation.  The  product  of  highest  activity'  exhibited  an 
absorption  band  of  maximum  intensity  in  the  region 
247-2  mjj.  (cf.  Morton  and  others,  A.,  1927,  948).  The 
band  311 — 260  m;r  is  the  most  efficient  in  the  activ¬ 
ation  of  ergosterol.  H.  J.  Dowden. 

Vitamins  and  refining  of  olive  oil.  L.  Margail- 
lan  (Compt.  rend.,  1930,  191,  725— 727).— Rats  fed 
on  a  diet  supplemented  by  crude  olive  oil  show  better 
growth  than  those  supplied  with  the  refined  oil.  The 


absence  of  vitamins  in  olive  oil  is  due  to  the  refining 
process.  H.  Burton. 

Permeability  of  cells  of  Tradescantia  viryiniea 
and  of  Allium  cepa.  R.  Botjillenne  (Bull.  Acad, 
roy.  Belg.,  1930,  [v],  16,  1027— 1047).— The  plas- 
molysis  of  cells  of  Tradescantia  virginica  and  Allium 
cepa  by  potassium  nitrate,  potassium  chloride,  sodium 
chloride,  and  ammonium  chloride,  in  solutions  of 
pa  7  and  concentrations  0-13 — 10 A,  has  been  in¬ 
vestigated,  also  the  velocity'  of  penetration  by'  am¬ 
monium  salts  of  fatty  acids.  C.  W.  Gibby. 

Osmosis  in  vegetable  cells.  Apparatus  for 
measuring  the  speed  of  penetration  of  salt 
solutions  into  vegetable  protoplasm.  R.  Bouil- 
lenne  (Bull.  Acad.  roy.  Belg.,  1930,  [v],  16,  1017 — 
1026). — An  apparatus  for  the  optical  projection  of 
the  movement  of  cells  during  deplasmolysis  is 
described.  G.  W.  Gibby. 

Daily  course  of  photosynthesis  with  plants  of 
Central  Asia.  C.  P.  Kostytschev  and  E.  K. 
Kardo-Sysoeva  (Bull.  Acad.  Sci.  U.S.S.R.,  1930, 
467 — 498). — Measurements  of  photosynthesis,  both 
during  short  exposures  and  for  the  whole  day,  in 
Central  Asia  give  results  higher  than  any  previously 
noted.  Cultivated  plants  in  wet  regions  work  fairly' 
regularly  throughout  the  whole  of  the  day',  very'  large 
quantities  of  organic  matter  being  accumulated ; 
particularly'  high  yields  are  obtained  with  grasses, 
Xerophy'tes  show  very'  wide  variations  in  the  daily 
course  of  photosynthesis,  the  yield  being  sometimes 
very  high  and  sometimes  quite  low.  Owing  to  the 
minimal  leaf-surface  development,  the  formation 
of  organic  substance  for  the  whole  plant  is  less  than 
for  cultivated  plants  in  wet  districts.  Plants  of  the 
Karakumska  sandy'  desert  exhibit  varying  behaviour 
as  regards  photosynthesis,  all  of  them,  with  the 
exception  of  Aristida  pennata,  liberating  considerable 
quantities  of  carbon  dioxide  during  the  afternoon. 

T.  H.  Pope. 

Influence  of  atmospheric  fertilising  on  plants. 
E.  N.  Bazyrina  and  V.  A.  Tschesnokov  (Bull.  Acad. 
Sci.  U.S.S.R.,  1930,  513 — 524). — Atmospheric  fertilis¬ 
ation  directly  increases  the  daily'  output  of  photosyn¬ 
thesis,  but  no  proportionality'  exists  between  the 
concentration  of  the  carbon  dioxide  and  the  energy 
of  photosynthesis.  The  mechanism  of  the  action  of 
atmospheric  fertilisation  on  the  daily'  photosynthetic 
production  may  vary.  Thus,  with  the  onion,  the 
percentage  increase  of  this  production  is  the  greater 
the  more  intensely'  the  plant  works  under  normal 
conditions.  With  beans,  however,  increase  in  the 
content  of  carbon  dioxide  in  the  air  merely  supple¬ 
ments  the  insufficiency'  in  the  amount  of  assimilated 
matter,  its  action  being  the  more  pronounced  when 
the  plant  Avorks  the  more  feeblv  under  natural  con¬ 
ditions.  “  T.  H.  Pope. 

Evacuation  of  assimilated  material  from  leaves. 
V.  A.  Tschesnokov  and  E.  N.  Bazyrina  (Bull.  Acad. 
Sci.  U.S.S.R.,  1930,  499— 511).— Evacuation  of  photo- 
synthetic  products  by  leaves  is  sometimes  not  ob¬ 
served  during  the  night  and  when  it  does  occur  it 
proceeds  irregularly'.  Sachs’  ndethod  (A.,  1885,  289) 
determines,  not  true  evacuation,  but  some  magnitude 
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connected  with  the  excess  of  assimilated  material  in 
the  leaves ;  it  is  hence  regarded  as  unsuitable  for 
investigating  the  diurnal  evacuation.  The  method 
proposed  by  the  authors  is  based  on  a  parallel  de¬ 
termination  of  the  increase  of  the  dry  matter  during 
photosynthesis,  and  results  obtained  in  this  way  with 
the  potato  are  sensibly  constant  for  different  plants. 
The  daily  evacuation  proceeds  differently  with  the 
two  plants  examined,  the  potato  and  the  pea.  With 
the  former,  evacuation  takes  place  mainly  during 
the  night  and  does  not  occur  when  photosynthesis 
is  most  energetic ;  with  the  pea,  on  the  other  hand, 
evacuation  is  most  marked  when  photosynthesis  is 
at  its  maximum.  Since  the  potato  accumulates 
mostly  insoluble,  and  the  pea  exclusively  soluble, 
carbon  in  its  leaves,  a  connexion  between  the  form 
of  the  stored  material  and  the  character  of  the  evacu¬ 
ation  seems  probable.  T.  H.  Pope. 

Relation  of  total  nitrogen  to  regeneration  in 
the  willow.  P.  A.  Davies  (Science,  1930,  72,  277). 
— In  Salix  nigra,  shoots  develop  in  the  area  of  highest 
total  nitrogen  (per  g.  dry  weight)  whilst  roots  are  not 
confined  to  that  of  lowest  total  nitrogen  but  may 
appear  along  the  entire  cutting.  L.  S.  Theobald. 

Role  of  ammonia  in  the  synthesis  of  proteins 
in  higher  plants.  J.  Bjorkstkn  and  I.  Himberg 
(Biochem.  Z.,  1930,  225,  441 — 446). — The  amount 
of  ammonia  produced  from  urea  by  leaves  from 
wheat  seedlings  is  independent  of  the  concentration 
of  the  urea  present,  but  is  increased  if  the  leaves  are 
first  narcotised.  No  urease  was  detected  in  the 
preparations  of  the  leaves.  Although  acetamide 
and  butyramide  are  as  effective  as  sources  of  nitrogen 
for  the  synthesis  of  proteins  as  is  urea,  no  ammonia 
is  produced  from  these  amides  by  the  leaves  even 
after  narcosis.  It  is  concluded  that  ammonia  plays 
no  important  direct  part  in  the  synthesis  of  proteins 
in  higher  plants,  and  a  possible  method  of  formation 
of  proteins  from  amides  and  pyruvic  acid  is  suggested. 

W.  McCartney. 

Nitrogen  metabolism  in  the  leaves  of  Vitis 
and  Rheum.  H.  L.  Newby  and  W.  H.  Peabsall 
(Proc.  Leeds  Phil.  Soc.,  1930,  2,  81 — 85).— The  total, 
water-soluble,  and  -insoluble  nitrogen  contents  of 
the  fresh  leaves  of  the  vine  (Vitis  vinif era)  and  rhubarb 
(Rheum  rhaponticum)  are  studied.  The  ratio  of 
protein  to  soluble  nitrogen  changes  with  the  age 
of  the  leaf  and  increases  in  cut  leaves  dried  by  ex¬ 
posure  to  the  air.  These  changes  are  correlated'  with 
fluctuations  in  the  acidity  of  the  first  aqueous  extract. 

P.  0.  Ho  WITT. 

Cambial  activity  and  seasonal  starch  content 
in  sycamore  (Acer  pseudoplatanus).  G.  Cocker- 
ham  (Proc.  Leeds  Phil.  Soc.,  1930,  2,  64 — 80). — 
Comparative  determinations  of  the  starch  content 
at  various  points  on  the  tree  were  made  over  the 
course  of  a  year.  Two  maxima  and  two  minima 
occur,  the  former  in  late  winter  and  at  leaf-fall  and 
the  latter  in  early  winter  and  just  after  bud-break. 
The  direction  of  starch  formation  and  disappearance 
is  given  and  a  tentative  correlation  between  fluctu¬ 
ations  in  starch  content  and  seasonal  changes  in 
cambial  activity  is  advanced.  P.  O.  Howitt. 


Colorimetric  micro-reactions  of  the  gluteno- 
genic  proteins  and  cellulosic  gels  of  wheat  grain. 
P.  Bruere  (Compt.  rend.,  1930,  191,  792 — 794). — 
Treatment  of  a  section  of  the  grain  with  a  0-05% 
solution  of  bromocresol-green  in  alcohol  causes  the 
protein  material  to  be  coloured  blue.  The  colorations 
with  bromocresol-purple  show  that  the  periphery  is 
less  acidic  than  the  nucleus.  Superposition  of  phen- 
osafranine  causes  the  cellulosic  gels  to  be  coloured 
orange  or  red.  H.  Burton. 

General  occurrence  of  alkaloids  in  Buxaceat. 
E.  Martin-Sans  (Compt.  rend.,  1930,  191,  625 — 
626). — The  occurrence  of  alkaloids  (usually  situated 
in  morphologically  distinct  secretory  cells)  in  nine 
species  of  Buxacece  has  been  demonstrated  micro- 
chemically ;  no  alkaloid  was  detected  in  Daphniphyl- 
lium  macropodium,  which  is  possibly  not  to  be  in¬ 
cluded  among  the  Buxacece.  It.  Child. 

Quinic  acid  as  metabolic  product  in  the  young 
shoots  of  Picea  excelsa.  A.  Kiesel  (Planta,  1928, 
6,  519—525;  Chem.  Zentr.,  1930,  i,  3197).— The 
quinic  acid  amounted  to  10%  of  the  dry  weight.  Its 
formation  may  take  place  according  to  the  equation 

C6H1206-f-HCHO— H20=C7H120g. 

A.  A.  Eld  ridge. 

Chemistry  of  halophytes.  II.  J.  Zellner  and 
E.  Zikmunda  (Monatsh.,  1930,  56,  197 — 199;  cf. 
A.)  1927,  387). — The  ethereal  extract  of  Salicornia 
herbacea,  L.,  contains  semi-solid  material  (1-29% ; 
all  percentages  are  of  the  dry  material),  the  unsaponi- 
fiable  matter  of  which  contains  an  alcohol,  in.  p. 
64°,  similar  to  ceryl  alcohol,  and  a  sterol ;  the  saponi¬ 
fiable  fraction  contains  resin  and  fatty  acids.  The 
aqueous  extract  (39-28%)  contains  tannin  (3-51%), 
betaine,  reducing  sugars  (0-76%),  polysaccharides 
(12-89%),  free  acids  (as  KOH)  (0-73%),  from  which 
oxalic  acid  is  isolated,  and  ash  (20-75%).  The  dry 
plant  also  contains  total  nitrogen  (1-41%),  protein- 
nitrogen  (0-89%),  crude  fibre  (20-74%),  pentosans 
(19-32%),  methylpentosans  (1-29%),  and  ash  (23-14%). 
A  complete  analysis  of  the  ash  from  Lepidium  emssi- 
folium,  L.,  is  given.  H.  Burton. 

Detection  of  saponin  in  plants  with  “blood 
gelatin.”  R.  Fischer  (Monatsh.,  1930,  56,  282— 
316). — -A  method  is  described  (cf.  Pharm.  Monatsh., 
1928,  9, 1)  for  the  detection  of  saponin  which  involves 
treatment  of  a  plant  section  with  a  solution  of  gelatin 
containing  a  few  drops  of  defibrinated  ox-blood 
(“  blood  gelatin  ”) ;  the  gelatin  used  is  clarified  bv 
treatment  with  egg-albumin  in  JI/30 -phosphate 
buffer  containing  sodium  chloride,  and  the  solutions 
are  made  up  in  phosphate  buffers  and  then  sterilised. 
The  presence  of  saponin  in  the  plant  is  denoted  by 
the  appearance  of  a  transparent,  blood-corpuscle-frce 
zone  in  the  gelatin  owing  to  hsemolysis,  which  is 
‘often  discernible  only  under  the  microscope.  The 
method  is  applicable  to  drugs. 

[With  J.  Thiele.] — The  effect  of  hydrogen  ion 
concentration  of  the  “  blood  gelatin  ”  on  hsemolysis  is 
studied.  Thus,  Radix  saponarice  shows  slight  luemo- 
lysis  at  pa  7-4  and  8-4,  but  at  pK  10  and  especially 
6-1  haemolysis  is  more  pronounced  (cf.  Kofler  and 
Lazar,  A.,  1928,  318).  Spinach  leaves  and  R.  senega 
show  a  sudden  fall  in  their  haemolytic  action  when 
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the  pn  of  the  “  blood  gelatin  ”  rises.  Other  examples 
are  quoted. 

In  many  cases,  the  hsemolytic  action  of  the  saponin- 
containing  plant  is  abolished  when  the  section  is 
warmed  with  an  ethereal,  alcoholic,  or  ethereal-alco¬ 
holic  solution  of  cholesterol,  probably  owing  to  com¬ 
bination  of  the  saponin  and  cholesterol.  This  occurs 
in  the  plant  cells  and  the  complex  formed  is  non- 
haamolytic.  The  complex  is,  however,  decomposed 
by  boiling  xylene  and  the  hsemolytic  activity  of  the 
original  preparation  restored.  Various  examples  are 
quoted. 

[With  H.  Schropp.] — The  above  method  is  applied 
to  43  varieties  of  Caryophyllacecp. ;  various  parts  of 
the  plants  are  examined. 

[With  H.  Newesely.]— The  hsemolytic  activity  of 
97  species  of  Caryophyllacece  and  13  Solanacew.  is 
studied.  II.  Burton. 

Presence  of  a  polyhydric  alcohol  in  seeds  of 
Castanea  vesca.  F.  Traetta-Mosca  and  M.  Vene¬ 
zia  (Annali  Chim.  Appl.,  1930,  20,  445 — 448). — This 
compound,  termed  castagnitol,  CgH1807-fH20,  m.  p. 
164°,  is  optically  inactive  and  does  not  reduce  Fehling’s 
solution  or  ammoniacal  silver  nitrate  solution.  It 
forms  a  hepta-acetyl  derivative,  m.  p.  121°,  .and  an 
iodide,  b.  p.  160 — 162°.  When  oxidised  with  either 
nitric  acid  or  bromine  it  gives  a  compound  which 
forms  a  phenylhydrazone  C8H1406(N2HPh)„,  m.  ‘p. 
195°.  T.  H.  Pope. 

Plant  colouring  matters.  XXVII.  Colouring 
matter  of  sea-buckthorn  berries  ( Ilippophacs 
rhatnnoides).  P.  Karrer  and  H.  Wehru  (Helv. 
Chim.  Acta,  1930,  13,  1104 — 1105). — The  berries 
(6  kg.)  are  crushed,  dehydrated  with  90%  alcohol, 
dried,  and  extracted  with  ether.  Hydrolysis  of  the 
extracted  oil  (63  g.)  with  8-5%  alcoholic  potassium 
hydroxide  affords  an  unsaponifiable  fraction  from 
which  is  isolated  0-1 — 0-2  g.  of  zeaxanthin. 

H.  Burton. 

Active  constituent  of  *  ‘  Hsi-sin  ’  ’  (Rhizoma 
asari  Sieboldi).  T.  Koxdo  (Iveijo  J.  Med.,  1930, 

I,  223 — 247). — By  steam-distillation  3-07%  of  the 
essential  oil,  (<f15  1-0113),  is  obtained.  This  was 
fractionated  at  ordinary  pressure  into  five  fractions 
with  d  0-9233 — 1-0506.  From  the  products  of  oxid¬ 
ation  veratric  acid  was  isolated,  in  greatest  yield 
from  the  fraction  of  b.  p.  245 — 252°.  The  toxic 
properties  of  the  oil  are  described. 

P.  0.  Marshall. 

Chemistry  of  higher  fungi.  XXI.  Polyporus 
sulfureus,  L.,  and  Lentinus  squamosus,  Schroet. 

J.  Zellner  and  E.  Zekmunda  (Monatsh.,  1930,  56, 
200—203). — The  light  petroleum  extract  of  P.  sul- 
fur&us  contains  a  small  amount  of  a  sterol-like  sub¬ 
stance,  m.  p.  265°  (decomp.),  which  does  not,  however, 
give  any  sterol  reactions.  The  fat  extracted,  after 
separation  of  the  above  substance,  has  acid  value 
92-0,  saponification  value  173-1,  and  iodine  value 
(Margosches)  58-4 ;  the  unsaponifiable  matter 
(25-16%)  contains  ergosterol,  fungisterol,  and  a 
cerebrin-like  substance,  m.  p.  112 — 114°.  similar  to 
that  isolated  from  P.  betulitius  (A.,  1913,  i,  573). 
Oxidation  of  the  saponifiable  material  with  potassium 
permanganate  gives  palmitic,  stearic,  and  dihydroxy- 


stearic  acids.  The  ethereal  extract  of  the  fungus 
contains  fumaric  acid;  the  unsaponifiable  fraction 
of  the  water-insoluble  extracted  material  contains 
the  above  sterols.  Potassium  hydrogen  oxalate  and 
mannitol,  but  not  mycose,  are  extracted  from  the 
fungus  by  alcohol. 

The  water-soluble  portion  of  the  material  extracted 
from  L.  squamosus,  Schroet.  ( L .  lepideus,  Bull.), 
by  alcohol  contains  mannitol,  dextrose,  and  choline. 
Hydrolysis  of  the  polysaccharides  isolated  from  the 
aqueous  extract  of  the  fungus  with  dilute  hydro¬ 
chloric  acid  gives  dextrose  as  the  sole  product. 

H.  Burton. 

Compound  of  sterol  nature  from  the  sepals 
of  the.  sunflower.  L.  Zechmeister  and  P.  Tuzson 
(Z.  physiol.  Cliem.,  1930,  192,  22 — 24). — The  benzene 
extract  of  the  sepals  of  the  sunflower  yields  a  sub¬ 
stance,  C21H3e02,  m.  p.  243°  (corr.),  [ap,J  +40-4°, 
behaving  as  unsaturated  towards  bromine  and  per¬ 
manganate.  The  oxidation  product  obtained  with 
chromic  anhydride  in  acetic  acid  furnishes  a  semi- 
carbazone,  m.  p.  203°  (corr.),  and  a  jihenxjlhydrazone, 
m.  p.  about  210°.  J.  II.  Birkinshaw. 

Plant  chemistry.  XXII.  Chemistry  of  barks. 
VII.  N.  Froschl,  J.  Zellner,  and  E.  Zikmunda 
(Monatsh.,  1930,  56,  204— 211).— The  residue  from 
the  light  petroleum  extract  of  the  bark  of  the  black 
mulberry  (Morns  nigra,  L.)  is  hydrolysed  with  alcoholic 
alkali  hydroxide,  the  alcohol  evaporated,  and  the 
resultant  product  separated  into  (a)  ether-soluble, 
(b)  aqueous  hydrolysate,  and  (c)  an  insoluble  pre¬ 
cipitate  (sodium  myristate).  The  following  sub¬ 
stances  are  isolated  :  (a)  phytosterol  and  ceryl  alcohol ; 
(b)  stearic,  myristic,  and  unsaturated  acids  (oxidised 
by  potassium  permanganate  to  sativie  acid  and  an 
unidentified  substance,  m.  p.  162 — 163°).  Hydro¬ 
lysis  of  the  small  amount  of  material  extracted  by 
ether  gives  ceryl  alcohol  and  resin  acids.  The  alco¬ 
holic  extract  of  the  bark  contains  phlobaphens,  and 
water-soluble  tannin  and  reducing  sugars. 

The  light  petroleum  extract  of  the  grey  alder 
(Ahtus  inca-na,  L.)  contains  protalnulin,  m.  p.  236°, 
in  addition  to  alnulin  and  alniresinol  (cf.  A.,  1924, 
i,  814).  The  residue,  after  separation  of  these  sub¬ 
stances,  gives  on  hvdrolvsis  pure  alniresinol,  m.  p. 
194—195°,  [a]  4-33-39°  (cf.  loc.  c it.;  A.,  1926,  1281), 
resin  acids,  and  small  amounts  of  fatty  acids.  Hydro¬ 
lysis  of  the  ethereal  extract  of  the  light-pctroleum-ex- 
tracted  bark  furnishes  resin  acids,  phlobaphens,  and 
alnulin,  m.  p.  260°  (acetyl  derivative,  m.  p.  293°) 
(cf.  loc.  cit.).  Protalnulin  occurs  in  green,  grey,  and 
black  alder.  Alniresinol  is  found  in  the  first  two, 
whilst  alnulin  is  extracted  only  from  the  last  two 
varieties.  *  H.  Burton. 

Characteristics  of  vegetable  oils.  J.  B.  McNair 
(Field.  Mus.  Nat.  Hist.  Pub.,  1930,  No.  276,  Bot. 
Ser.  9,  No.  2,  47 — 68). — A  study  of  the  relation  of 
the  characteristics  of  vegetable  oils  to  the  habitat 
of  the  plants.  Chemical  Abstracts. 

Cyanogenetic  glucosides  in  Australian  plants. 
II.  (A.)  Eremophila  macutata.  H.  Finnemore  and 
C.  B.  Cox.  (B.)  Presence  of  enzymes  in  fodder 
plants  as  a  factor  in  the  poisoning  of  stock. 
[With  S.  K.  Reichard]  (J.  Proc.  Roy.  Soc.  N.S.  Wales, 
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1920,  63.  172 — 182). — From  the  air-dried  leaves  of 
the  fuchsia.  E.  maculata,  prunasin  has  been  obtained 
in  a  yield  of  8-8%.  .  ,  ' 

Neither  E.  maculata  nor  Hetcrbdendron  olacifolium, 
■which  also  contains  a  large  amount  of  a  cyanogenetic  • 
glucoside,  contains  cyanogenetic  enzymes.  In  native 
grasses  enzymes  capable  of  hydrolysing  prunasin  and 
sambunigrin  are  more,  abundantly  distributed  than 
those  which  attack  amygdalin.  The  unripe  pods  of 
Acacia  sudveolens and  A.  Georgina  decompose  prunasin 
more  rapidly  than  sambunigrin,  whilst  amygdalin  is 
not  attacked.  T.  H.  Morton. 

Chemistry  of  digitalis  seed.  S.  H.  Gulter 
(Amer.  J.  Pharrn.,  1930, 102,  545—547). — The  amber- 
coloured  fatty  oil  (31-4%  yield;  1-86%  of  unsaponi- 
fiable  matter)  obtained  from  digitalis  seeds  contains 
linoleic  acid,  but  the  presence  of  oleic  acid  could  not 
be  proved.  The  fatty  acid  isolated  from  the  di¬ 
bromide  forms  an  insoluble  potassium  soap  and  does 
not  give  a  positive  colour  test  for  oleic  acid. 

E.  H.  Sharples. 

Chemistry  of  Aegle  mamielos  (the  Indian  Bel). 
B.  B.  L.  Dhishit  and  S.  Dutt  (J.  Indian  Chem.  Soc., 
1930,>  7,  759 — 764).— The  roots,  bark,  leaves,  fruit, 
and  seeds  of  A.  marmelos  have  been  extracted  with 
various  solvents.  The  products  isolated  are  an 
“  active  principle  ”  from  the  fruit,  termed  marmelosin, 
m.  p.  103°,  and  an  oil  from  the  seeds  (11-94%),  having 
d-°  0-914,  saponification  value  195-2,  Hehner  value 
91-3,  and  iodine  value  126-1.  R.  Child. 

Quantitative  extraction  and  separation  of  the 
plastid  pigments  of  tobacco.  P.  D.  Peterson 
(Plant  Physiol.,  1930,  5,  257 — 261). — A  modified 
method  for  the  separation  of  carotene  and  xantho- 
phyll  of  plant  pigments  is  described ;  the  formation 
of  emulsions  is  avoided.  The  use  of  light  petroleum 
instead  of  ether  increases  the  formation  of  emulsions 
and  affords  low  and  erratic  yields  of  xanthophyll. 
The  altered  green  pigment  was  isolated. 

Chemical  Abstracts. 

Polyphenols  of  tobacco.  A.  Schmuk  (U.S.S.R. 
State  Inst.  Tobacco  Ind.,  Bull.  69,  1930,  7 — 13). — 
From  the  precipitate  formed  by  addition  of  basic 
lead  acetate  to  the  aqueous  extract  of  unfermented 
tobacco  (Tyk-Kulak),  a  substance  may  be  isolated 
which  dissolves  readily  in  water,  exhibits  tanning 
properties,  and  gives  an  intense  green  coloration  with 
ferric  chloride.  It  does  not  reduce  Fehling’s  solution, 
but  yields  a  reducing  methvlpentose  (rhamnose)  on 
acid  hydrolysis,  which  takes  place  only  with  difficulty. 
The  substance  is  apparently  a  glucoside,  another  of 
its  components  being  a  depside,  containing  both 
caffeic  and  quinic  acids.  Treatment  with  alkali 
hydroxide  solution  vields  protocatechuic  acid. 

T.  H.  Pope. 

Inositol  in  tobacco.  A.  Schmuk  (U.S.S.R.  State 
Inst.  Tobacco  Ind.,  Bull.  69,  1930,  15—  IS). — The 
aqueous  extract  of  fermented  tobacco  (Tyk-Kulak) 
contains  a  considerable  proportion  of  inositol,  and 
this  may  play  a  part  in  the  biochemical  processes 
resulting  in  the  formation  of  nicotine  and  may  serve 


to  explain  the  presence  in  the  nicotine  molecule  of  a 
six-inembered  ring,  which  is  absent  from  the  protein 
molecule.  When  tobacco  seeds  are  treated  with 
dilute  mineral  acid  and  the  resulting  solution  is  pre¬ 
cipitated  with  alkali,  phytin  is  obtained  to  the  extent 
of  7 — 10%  on  the  dry  matter  of  the  seeds. 

T.  H.  Pope. 

Acids  of  tobacco.  II.  A.  Schmuk  and  Piat- 
nicki  (U.S.S.R.  State  Inst.  Tobacco'  Ind.,  Bull.  69, 
1930,  19 — 26). — The  ethereal  extract  of  fermented 
tobacco  (Samsun)  contains  citric,  caffeic,  and  probably 
chlorogenic  acids.  Although  the  presenco  of  quinic 
acid  has  been  observed  by  various  authors,  it  could 
not  be  detected  and  it  may  form  one  of  the  com¬ 
ponents  of  chlorogenic  acid.  T.  H.  Pope, 

Content  of  formic  acid  in  tobacco.  A.  Schmuk 
and  S.  Kaschtrin  (U.S.S.R.  State  Inst.  Tobacco  Ind., 
Bull.  69,  1930,  29 — 32). — Using  a  modification  of 
Fincke’s  method  for  determining  formic  acid  (A., 
1913,  ii,  636),  it  is  found  that  this  acid  is  present  in 
both  fermented  and  unfermented  tobaccos  to  the 
extent  of  0-02 — 0-17%.  Tobaccos  of  high  and  low 
grades  contain  rather  more  than  those  of  medium 
quality.  Fermented  tobaccos  are  richer  in  the  acid 
than  unfermented  ones,  the  proportion  increasing 
with  the  energy  of  the  fermentation  process.  Both 
formic  acid  and  its  salts  diminish  the  strength  of 
flavour  of  tobacco.  T.  H.  Pope. 

Influence  of  the  degree  of  pulverisation  and 
weight  of  samples  on  quantitative  analyses, 
especially  of  plant-tissues.  R.  C.  Malhotra 
(Ind.  Eng.  Chem.  [Anal.],  1930,  2,  398-401).— 
Analyses  of  various  samples  of  plant-tissues,  varying 
in  fineness  from  30-  to  130-mesh',  show  that  lower 
percentages,  especially  of  hemicelluloses,  pentosans, 
starch,  and  sugars,  are  obtained  with  the  coarser 
powders,  and  that  the  most  uniform  results  are 
obtained  by  using  60-mesh  samples.  The  weight  of 
sample  recommended  is  3 — 4--g-.-  larger  or  smaller 
samples  yielding  low  percentages.  H.  F.  GrLLBE. 

Micro-determination  of  iodine.  J.  F.  Reith 
(Biochem.  Z.,  1930, 224, 223 — 241). — Various  methods 
for  micro-determination  of  iodino  are  critically  re¬ 
viewed  and  it  is  shown  that,  although  Fellenberg’s 
method  gives  good  results  for  iodino  in  aqueous 
solutions  of  salts,  it  is  subject  to  considerable  error 
when  applied  to  organic  substances.  The  author’s 
improved  method  (A.,  1929, 337, 414, 1410)  is  simplified 
and  supplemented.  With  this  method,  loss  of  iodine 
is  greatly  decreased  but  not  completely  avoided. 

P.  W.  Clutterbuck.  - 

Treatment  of  extracts  for  toxicological 
examination.  P.  Cheramy  and  F.  Lagarce  (J- 
Pharm.  Chiin.,  1930,  [viii],  12,  366). — Tho  addition  of 
a  10%  solution  of  barium  chlorido,  until  no  further 
precipitation  occurs,  to  the  aqueous  extract  after 
removal  of  the  alcohol  yields  a  liquid  which  can  be 
readily  extracted  with  volatile  solvents.  The  pre¬ 
cipitate  does  not  remove  any  ureides. 

G  G.  N.  Vass. 


